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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpust Kak OJUH M3 OCHOBHBIX pa3/eiOB LIKOJIBHOM MAaTEMAaTHKH, UMEIOIIMNA CBOEH
[EeNbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pa3MepoB (UTYyp, WX OTHOWICHWHA W B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JIUHHUIO. LleHHOCTh u3yueHus
r€OMETPUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs 3aKJIFOUAETCSI B TOM, YTO O0y4arouiics
YUUTCS NPOBOAMUTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKACHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXJeHUs «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIMPOBATH OOpaTHBIE
YTBEPIKJICHHSL.

Bropoii 11enbi0 u3y4eHus reOMETpUH SIBISIETCS UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa Mpu
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M TPAKTHUECKUX 3a/ad, BCTPEYAIOUIMXCS B PEATBHOM
KU3HU. OOydaroluics TOJKEH HAy4YMThCS OIpPENENUTh T€OMETPUYECKYI0 (QUIypy, ONUCATh
CIIOBaMHU JaHHBIA 4YEpTEX WIM PUCYHOK, HAWTH IUIOIIA/b 3€MEIBHOTO Y4YacTKa, paccUUTaTh
HEOOXOIUMYIO JIJTMHY OINTOBOJIOKOHHOTO Kalens wid TpeOyemble pasMepbl Trapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIIUTEIbHAS JTUHHUS B M3YYEHUU T'€OMETPHH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUiics  y4uTCS  CTPOUTH
MaTeMaTHYeCKHE MOJICIA PEATbHBIX JKU3HCHHBIX CHTYAllHid, IPOBOJUTH BBIYHCICHUS U
OIICHHUBATh aJIeKBaTHOCTD MOJIyYEHHOTO pe3yJbTaTa.

Kpaiine BaxHO MOAUEPKUBATH CBSI3W TCOMETPHH C JIPYTHMH YYCOHBIMH TPEIMETAMH,
MOTHBUPOBAaTh  HCIOJIb30BATh  OMpPENEICHHUS TEeOMETPUYECKUX (QUryp U TOHATHUH,
J€MOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUH B (U3MKE U TEXHUKE. DTH CBI3U Hauboliee
SPKO BUJIHBI B TeMaX «Bektopbs», «TpuroHoMerpuyeckue COOTHOUICHU», «MeToa KOOpAUHAT
u «Teopema [Tudaropar.

VYueobnniii kypc «['eomeTpus» BKIIOYACT CIICAYIONIME OCHOBHBIE Pa3feiibl COJEPIKAHMS:
«['eomerpuueckue ¢Gurypsl M UX CBOicTBay, «l3MepeHHe TIeoMeTpHUUECKUX BEITUUYHUHY,
«/lexapToBbl ~ KOOpIMHATBl HA IJIOCKOCTH», «BeKTopbl», «JBMKEHHS  IIJIOCKOCTHY,
«IIpeobpazoBanus Mo00US.

Ha usydenue yuebnoro kypca «I'eomerpusi» otBoautcs 204 daca: B 7 kiacce — 68 4acoB
(2 gaca B Henen0), B 8 Kkitacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

7 KIIACC

Hauanenubie monarus reomerpuu. Touka, mpsiMas, OTPE30K, Jiyd. Yros. Buuael yrios.
Beprukanbaele U CcMexHBIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYrOJIbHHK.
[TapamienpHOCT ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepbl cumMerpun
B OKPYKAOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C TOMONIbIO HHPKYIs u JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKM paBHOOEAPEHHOro TpeyrojbHuKa. IlpusHaku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M NPU3HAKK NapaJUIENbHBIX NpsAMbIX. CyMMa yrioB TpeyrojbHHKa. BHemHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHeIil TpeyroJbHUK. CBOMCTBO MEIUaHBl IPSAMOYIOJBHOIO TpPEYrOJIbHUKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Haku paBeHCTBA MNPSIMOYIOJBHBIX TpPEYrOJIbHHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM,
Teopema 0 OoJIbIlIEM Yriie U 00JblIei CTOpOHE TpeyronbHUKA. [leprneHIuKyIsp 1 HaKJIOHHAS.

I'eomeTpuueckoe mecTto TOuek. buccekTpuca yria ¥ CEepeIMHHBIA NEPHNEHIUKYIAP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYCK.

OKpyXHOCTh M Kpyr, XOpJa W JuaMeTp, UX CBOWCTBa. B3zauMHOe pacmoJiokeHue
OKpPY)KHOCTH U mnpsMoil. KacarenbHasi U cekyiias K OKpyKHOCTH. OKpy>XKHOCTb, BIMCAHHAs B
yroi. BnivcanHas u onMcaHHas OKPY>KHOCTH TPEYrOJIbHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamenorpamm, €ro Nnpu3HaKH W CBOHCTBA. YacTHBIE Ciydau
napaiesiorpaMMoB (TIpSIMOYTOJILHUK, POMO, KBaapaT), MX NMPU3HAKH U CBOicTBa. Tpamerms,
paBHOOOKas Tparenws, e€ cBoicTBa U npu3Haky. [IpsMoyroabHast Tparmenus.

Merton yaBoenus: meauanbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
MPONOPIIMOHABHBIX OTPE3KaX.

CpenHuie TMHUU TPEYroJdbHUKA U Tpanenuu. L{eHTp Mace TpeyrojabHHKa.

[Togo6ue TpeyroiabHUKOB, KO3 duiueHT noaodus. [Ipusnaku mogoOus TpeyroJbHUKOB.
[TpumMeHeHwue Mo 100us P PEIICHUH MTPAKTUYCCKHUX 3a/1a4.

CpoiicTBa momaael reomerpudeckux (uryp. @opmynbl Uil TUIOMIAANA TPEYrOJIbHUKA,
napasienorpamma, pomOa u Tpanenuu. OTHOIIEHHE IUIoMaAel mo00HBIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KIIeT4aToi Oymare.

Teopema Iludaropa. IIpumenenne Teopemsl [ludaropa mpu pemeHUM MPAKTHIECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIjia MPSMOYTOJBHOTO TpeyroidbHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMerpudeckue GyHkiuu yriaos B 30, 45 u 60°.

BrrcanHble M TEHTpaNbHBIE YIIIBI, YTOJI MEXIy KacaTelbHOU M XOpAOH. YTIBI MEXITY
XOpJAaMH U CeKYIIMMH. BIucaHHbIE U OMNHCAHHBIE YeTHIPEXYrOJNbHUKH. B3anmMmHOe



pacmoJio’)keHue JABYX OKpyxHocTel. Kacanme okpyxHoctei. OOmme KacaTelbHBIE K JBYM
OKPYXHOCTSIM.
9 KVIACC

Cunyc, xocunyc, TaHrerc yriaoB or 0 po 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune tpeyrospHukoB. Teopema KOCHMHYCOB M TeopeMa CUHYcOB. Pemienue
MIPaKTUYECKUX 33a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomo6us. [logobre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o pou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIHX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANpPABIEHHBIE BEKTOPHI, MPOTHUBOIOJIOMKHO
HaIpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpalud Haj
BeKTOpamu. Pa3nojkeHne BeKTOpa Mo JIByM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MMPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE JIJIsl HAXO0K/ICHHUS IJIMH U YIJIOB.

JlexapTOBbl KOOpJIMHATBI Ha IIOCKOCTH. YPaBHEHUS TMpPsSMOM U OKPYKHOCTH B
KOOpJMHATaX, epecevyeHrne OKPYKHOCTEH U MpsAMBIX. MeTo1 KOOpAUHAT U €ro IpUMEHEHHeE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[THHA OKpYXKHOCTHU. ['pajiycHas u paavaHHas Mepa yria,
BBIUHCIICHUE JUIMH YT OKpykHOCTeH. [Imomaas kpyra, ceKkTopa, CerMeHTa.

JIBUKEeHMs IJIOCKOCTU U BHYTPEHHUE CUMMETpUH (UTyp (371eMEeHTapHbIe MPEeCTaBICHuU).
[TapannensHbiii neperoc. [ToBopoT.



INIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUHA  ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuyHOCTHBIE Pe3yJbTaThl OCBOCHHUS IMPOrpaMMBI ydeOHOro Kypca «leomeTpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCITUTAHME:

MPOSIBJIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHHUSIM POCCHHUCKMX MATEMaTUKOB M POCCHUHCKOM
MaTeMaTHYECKOM MIKOJIbI, K UCMOJIb30BAHUIO 3TUX JOCTHKEHUM B IPYTUX HAYKaX U MPUKIIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3alid ero Ipas.,
MPEACTABICHUEM O MAaTeMAaTHYeCKHMX OCHOBaX (PYHKIIMOHUPOBAHHS PaA3IUYHBIX CTPYKTYP,
SIBJICHUH, TPOTEAYP TPaXITAHCKOTO OOIIecTBa (HalpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUI
HayKH{, 0CO3HAHHEM BOKHOCTH MOPATbHO-ATHYECKUX MPUHIIUIIOB B IEATEIILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7a4 MaTeMaTH4YeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYE€CKOTO 00Opa30BaHUs HAa MPOTSKEHUU BCEH
YKU3HH JIJIS1 YCIIETHOHM Mpo(decCHOHATBHOM NEeATeIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM ¥ TIOCTPOCHHUEM HWHJAWBHUAYAIHHOW TpPAaeKTOpUU OOpa3oBaHUs U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTYeCcKOEe BOCIIMTaHME:

CIIOCOOHOCTBIO K SMOIMOHAJIBHOMY M ACTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/a4, PEIICHUI, PACCYKICHUN, YMEHHIO BUICTh MAaTEMAaTHICCKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUS:

OpHEHTAIIMECH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAaY4YHBIX IMPEACTABJICHHH 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS YeEJIOBEKa, NPHUPOIALI M OOIIecTBa, NOHUMaHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl uYelOBEUeCKOW MIesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAYUMOCTH JUIsl PA3BUTHS LIMBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MAaT€MaTHUKU U MaTeMaTU4YECKOMU
KyJIbTypOM KaK CpEICTBOM T[O3HaHUS MHpA, OBJIAJEHUEM [POCTEUIIMMH HaBbIKAMU
HCCIIEIOBATEIBCKOM JIEITEIBHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHpPOBaHMEe  KYJbTYPbl  310POBbS M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBbIO TPUMEHATh MAaTEMaTUYeCKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbS,
BEJICHUS 3[I0POBOTO 00pa3a >KU3HM (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryispHas Qusndeckass aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA pedrexcuu,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TMYEeCKOe BOCTIUTAHME:

OpHEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHWU Ul pelieHus 3amad B 001acTu
COXPaHHOCTH OKPYKAIOIIEeH cCpejbl, IUIAHUPOBAHUS MOCTYNKOB M OLIEHKM HMX BO3MOXHBIX



MOCJIEJICTBUI ISl OKPYXKAIOIICH Cpebl, OCO3HAHMEM TJI00AIBHOIO XapakTepa JKOJOTHYECKUX
po0JIeM U MyTei uX penicHus;

8) ajanranus Kk N3MEHAOIIUMCS YCJIOBUSM COIUATBLHOM H PUPOTHOI Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBHSX HEOINPEICIIEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIICTEHTHOCTH 4Yepe3 MPAKTUYECKYIO IEATCIIbHOCTh, B TOM YHCIIC YMEHHE YUUTHCS Y JPYTHX
Jrofiel, mpuoOpeTaTh B COBMECTHOM JCSITEIBHOCTH HOBBIC 3HAHMS, HABBIKA W KOMIICTCHIIUU 3
OTIBITA JAPYTHX;

HEOO0XOAUMOCTHIO B (DOPMUPOBAHMK HOBBIX 3HAHHU, B TOM 4Hcie (GOpPMYyIUpOBaTh HICH,
MOHATHSA, TUIMOTE3bI 00 00BEKTaX M SIBJICHHSIX, B TOM YHCJIC paHEe HEU3BECTHBIX, OCO3HABATH
neUIUTEl COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHUTHC,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHTYallMlO, BOCIPHHUMATH CTPECCOBYIO
CHTYallHI0 KaK BBI30B, TPEOYIOUIUII KOHTPMEp, KOPPEKTUPOBATH MPUHUMAEMbIC PEIICHUS U
JeUCTBUS, POPMYITUPOBAThH U OLIEHUBATH PUCKH U TOCIIEACTBHS, ()OPMHUPOBATH OIIBIT.



METAINIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTenbHBIC YHHBepPcaJIbHbIE YUeOHbIE JelCTBUSA

Ba3oBble joruyeckue neiicTBus:

® BBIIBJISITH M XapaKTEPHU30BaTh CYNICCTBCHHBIC NMPU3HAKH MATEMATHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHNA MEXIY IOHSATUSAMH, (OPMYIUPOBATH OIMPEACICHUS TOHSATHH,
yCTaHABIIUBATh CYIIESCTBEHHBIN MPU3HAK Ki1accu(UKAIMK, OCHOBAHHS JIJIsi 0000IIEeHUS U
CpaBHCHHSI, KpUTEPHUH TTPOBOJAMMOTO aHAIIN3A,

® BOCIPUHUMATH, (OPMYIUPOBATH U IMPEOOPA30BHIBATH CYKICHUS: YTBEPIUTCIBHBIC H
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC W 00ITUE, YCIOBHBIC,

® BBISBJISITh MAaTEMAaTUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOPEYNS B (DaKTax,
TAHHBIX, HAONIOJCHUSX W YTBEPKICHUAX, TNpeAararb KPUTCPUU I BBISBICHHS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

e JleNaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKITIOUCHHA, YMO3AKITFOUCHUH 110 aHAJIOTHH;

e pa3dupaTh JOKA3aTEIbCTBA MATEMATHYCCKUX YTBEPIKICHUH (MPSAMBIC U OT IPOTHUBHOTO),
MIPOBOJIUTH CAMOCTOSITEIbHO HECJIOXKHBIC JI0Ka3aTeIhCTBA MaTEeMAaTHUYECKUX (DaKTOB,
BBICTPAaWBaTh APTYMEHTAINIO, MMPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI, 000CHOBBIBATH
cOOCTBEHHBIE PACCYKICHUS;

e BHIOMpATH CMOCO0 pemeHus y4eOHOW 3amaun (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOUpaTh HanboJiee MOAXOASIIUNA C YIETOM CaMOCTOSITENIbHO BBIJEIEHHBIX
KpUTEPHUEB).

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

® CNOJb30BaTh  BONPOCHI  KaK  HUCCIIEOBATEIbCKUNW  WHCTPYMEHT  IO3HAHUS,
(hopmMyaupOBaTh BOMPOCH], (DUKCUPYIOIIHE MPOTHBOPEUNE, MPOOIEMYy, CaMOCTOSITEIIEHO
yCTaHaBIUBaTh MCKOMOE M JaHHOE, (OPMUPOBATH THUIOTE3Y, apryMEHTHUPOBATH CBOIO
MO3UIMI0, MHEHHUE;

® MPOBOJUTH IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIaHY HECJOXKHBIM JKCIEPUMEHT,
HEOOJIBIIOE HCCIIEIOBAaHME IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUYecKOro
00BbeKTa, 3aBUCUMOCTEH 00BEKTOB MEXTy COOOH;

® CcaMOCTOSTEeNbHO (GOPMYIUPOBATH 000OIIEHNS U BHIBOBI MO pe3ylibTaTaM MPOBEIEHHOTO
HaOIOJICHUS, HMCCIEAOBAaHUS, OLICHMBATh JOCTOBEPHOCTh IMOJYYEHHBIX DPE3yJbTaTOB,
BBIBOJIOB H 000OIIIEHHIA;

¢ POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCa, @ TAKKE BBIIBUTATh MPEIIOIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

PaGora ¢ undopmanmeii:

® BBISIBJISITh HEIOCTATOYHOCTh U U30BITOYHOCTh HH(OPMAIMH, TaHHBIX, HEOOXOTUMBIX IS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHCTEMATU3UPOBATh W HHTEPIPETHUPOBATH HH(OPMAIIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEACTABICHUS;

e BBIOMpaTh (hopMy MpeacTaBieHHs UHPOPMAIMU U WIUTIOCTPUPOBATH pEIIaeMbIe 3a/1a4u
CcXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHAIIUSAMU;

® OIICHUWBATh HAIE&KHOCTh MH(POPMAIMU TO KPUTEPHSIM, MPEIOKEHHBIM YUUTEIEM WIIH
chOpMyTUPOBAHHBIM CAMOCTOSITENIBHO.



KoMMmyHuKkaTHBHBIe YHUBepcaIbHbIe y4eOHbIe 1elCTBHUSA:
® BOCHPUHUMATH U (POPMYIUPOBATH CYKICHUS B COOTBETCTBUHU C YCIOBHUSAMH M LEISIMU
oOmIeHus, SICHO, TOYHO, TPAaMOTHO BBIPAXKaThb CBOIO TOYKY 3pEHUS B YCTHBIX U
IIACbMEHHBIX TEKCTAX, JaBaTh IOSCHEHUS II0 XOJy PELICHHs 3aJa4d, KOMMEHTHUPOBATh
IIOJTY4EHHBIN pe3ysbTarT;

B X0J€¢ OOCYXICHHSI 33J]aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEeMBI, TIPOOJIEMBI,
perraemMoil 3a7aun, BHICKAa3bIBaTh UJICH, HAIlEJICHHBIC HA TIOUCK PEIICHUs, COMOCTABIIATh
CBOU CYXJCHUS C CYXICHUSMU IPYrUX YUaCTHHKOB JUAJIOra, 0OHAPYKUBATh pa3inyue
M CXOJICTBO TIO3WMIIMH, B KOPPEKTHOH Qopme (opmMyaupoBaTh pa3HOTIIACHS, CBOU
BO3PAKEHUS;

® TIPEJCTaBIATH PE3YyNbTaThl PEIICHUS 3a/a4yH, SKCIEPUMEHTa, UCCIEIOBaHUs, MPOEKTa,

CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHHS C YYETOM 3aJad MpPE3EHTAIUUd U
0COOEHHOCTEH ayIuTOpUH;

® TIOHMMAaTh U MCMOJB30BaTh NMPEUMYIIECTBA KOMAHIHON ¥ MHAUBUAYAIBHOW pabOTHI TIpH

pelieHnn y4eOHbIX MaTEMaTHYECKUX 3a]1a4;

® TPUHUMATH I1€JTb COBMECTHOM NEATEIHbHOCTH, TUIAHUPOBATH OPTraHHU3aIMI0 COBMECTHOM

paboTHI, pacrpeAeNaTh BB padOT, JOTOBAPUBATHCS, OOCYKIAaTh MPOIECC U PE3YJIbTAT
paboThl, 00001IaTh MHEHUST HECKOIBKUX JIFO/ICH;

® y4acTBOBaTh B IPYIIOBHIX (opMax paboTsl (00CYXaeHHs, 0OMEH MHEHUSMH, MO3TOBBIC

HITYPMBI U IPYTUE), BBIIOJHITH CBOIO YacTh PabOTHI M KOOPJAUHUPOBATH CBOM JCHCTBUS
C IPYTMMH YWICHaMH KOMaHJbl, OIIEHUBATh KA4€CTBO CBOETO BKJIaJa B OOIMIMHA MPOTYKT

[0 KpUTEPUSIM, CPOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJCHCTBHSL.

PeryasiTuBHbIe YHHBEpPCcaJbHbIE YUeOHbIe 1eiCTBHS

Camoopranuszanms:
® CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, QITOPUTM peHIeHUs 3afgadd (WM €ro 4YacTh),
BBIOMpaTh CIOCOO pemeHus ¢ YYETOM HMEKIIMXCA PECYPCOB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHUPOBATh M KOPPEKTHPOBATh BAPHUAHTHI PEIICHUNA C y4ETOM
HOBOH MH(pOpMaITUH.
CaMOKOHTPOJIb, SMOLUMOHAIbHbII HHTEJJIEKT:
® BIAJETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS Mpollecca U pe3ylibTaTa pelIeHUs
MaTeMaTHYECKOH 3a1a4H;
® MpeABUAETHh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh TpPU pEHICHHH 3aJayd, BHOCUTH
KOPPEKTUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, HAWICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYJHOCTEH;
® OILICHUBAaTh COOTBETCTBUE DPE3y/bTaTa JEATEIIbHOCTH MOCTAaBICHHOW IENU U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WM HEJOCTHKECHHUSI 11eJM, HAXOAUTh OMIHOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K xonmy oOyuenuss B 7 KJjacce OOydalOUIMICA TOJYYUT CIEAYIOIIUE HpPEIMETHBIC
pe3yIbTaThI:

Pacnio3naBate M3ydeHHBIE TeOMETpUYECKHE (UTYpPBI, OIpPENeNsiTh WX B3aUMHOE
pacrosio)keHue, M300pakarb TeOMETpUYecKue (UTYpHI, BBIIOJHATh YEPTEKH IO YCIOBHIO
3amaun. M3MmepsATh JMHEHHBIE W YIJIOBBIE BEIWYMHBI. Pemare 3a1auv Ha BBIYUCIICHUE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEHHBIX W YIJIOBBIX BEJIMYHMH MPEIMETOB B PEAIbHOMN JKU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PasniuaTh pa3Mepsl STHX 0OBEKTOB IO MOPSIKY BEITUYHHEI.

Crpoutb 4epTeKH K FT€OMETPUUECKUM 3a/1a4am.

[Tonp30BaTbCcsi NpPHU3HAKAMM PABEHCTBA TPEYrOJBbHHMKOB, HCIOJIB30BaTh IPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPHU PEIICHUH 3a]1au.

[IpoBOAUTE JIOTHYECKHUE PACCYKACHUS C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TEOPEM.

[Tonp30BaTbCcsl NpU3HAKAMH DPABEHCTBA IPSAMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEJIMaHbl, MPOBEACHHOW K THUIOTEHY3€ MPAMOYTOJbHOTO TPEYrOJbHUKA, B PpEUICHUU
F€OMETPUUYECKHX 3a/1a4.

Onpenenars napamiedbHOCTh MPSMBIX C MOMOUIbIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMU
cexymas. Onpeaenars nNapajIeIbHOCTh NPSIMBIX C MOMOIIBI) PABEHCTBA PACCTOSHUNA OT TOYEK
OJIHOU IIPSIMOM JI0 TOYEK JIPYroi mpsiMOM.

Pemate 3agaun Ha kiner4atoi Oymare.

[IpoBOANTE BBIYMCIECHUS M HAXOAWUTh YUCIOBbIE M OyKBEHHbIE 3HAYEHHUS YIJIOB B
TCOMETPUYECKUX  3a7adax C  MWCIOJIb30BAHUEM CYMMBI  YIJIOB  TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MNpH IEPECEUEHUHU JABYX HapajIelIbHbIX
IPSIMBIX CeKyllel. PemaTts npakTudeckue 3a1a4u Ha HaXOKICHHUE YITIOB.

Brnanets noHATHEM F€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEATh OUCCEKTPHUCY yria
U CEPEIUHHBIN NEPIICHIUKYIIAP K OTPE3KY KaK FTEOMETPUYECKHAE MECTa TOYEK.

DopMyIMpOBaTh ONPEACICHUSI OKPYKHOCTH M KpYyra, XOpZbl M IUaMeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOMCTBA IIPH PELLIECHUH 3a1a4.

Bnagers moHATHEM ONMUCAHHOW OKOJIO TPEYrOJIBHUKA OKPYXKHOCTH, YMEThb HaxXOIWTh €€
ueHtp. [lonp3oBarbes dakTamMu 0 TOM, YTO OMCCEKTPUCHI YIVIOB TPEYTOJIbHUKA MEPECEKAIOTCS B
OIIHOM TOYKE, M O TOM, YTO CEPEIMHHBIC IEPIECHIUKYIAPbl K CTOPOHAaM TpPEyroJIbHUKa
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerp 1DOHATHEM KacaTeIbHOM K  OKDYKHOCTH, IIOJb30BaTbCsl TEOPEMOM O
NIEPIEHIUKYJIIPHOCTH KacaTelbHON U paguyca, IPOBEAEHHOIO K TOUKE KacaHUs.

Ilonb3oBaTbcss NPOCTEHMIIMMU TE€OMETPUYECKUMHM HEpPaBEHCTBAMM, IIOHMMATb MX
IIPAKTUYECKUNA CMBICIL.

IIpoBOAUTE OCHOBHBIE TEOMETPUYECKUE ITOCTPOEHUS € MMOMOILBIO LIUPKYJISA U TUHEHKH.

K xoHmy oOyueHuss B 8 kiacce oOydarouuiics MOJIyYUT CIEAYIOIIUME HpPEIMETHBIE
pe3ynbTaThl:

Pacno3HaBaTe OCHOBHBIE BHIBI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTBI, IOJIb30BATHCSI UX
CBOMCTBAMM IIPU PEIICHUHU N'€OMETPUYECKUX 3a1au.

[IpuMeHsATH CBOWMCTBAa TOUKM IEPECEUCHUs MEIMaH TPEYrolbHUKA (LEHTpa Macc) B
pelIeHuu 3a1ay.



Bragets nonsitTueM cpeaHel JIMHUM TPEYroJbHUKA U TpaIelud, TPUMEHATh UX CBOMCTBA
IIpY pElICHUM reoMeTpudeckux 3anad. llosb3oBarecs Teopemon aseca U TeopeMoil O
IIPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATh UX Ul PEIICHUS IPAKTUUECKUX 3aa4.

[IpuMeHATh IPU3HAKY [10100USI TPEYTOJIbHUKOB B PELIEHUH FEOMETPUUECKUX 3a/1a4.

[lonb3oBarbest Teopemoin Iludaropa st pelieHuss T€OMETPUYECKHX M IMPAKTUYECKHX
3ama4. CTpoUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3ajadyaX, CaMOCTOSITENIbHO JIENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITUHBI.

Bnagerp moHATHMSMU CUHYCa, KOCHMHYCAa M TaHIE€HCAa OCTPOro yria MIpsSMOYTOJIbHOTO
TpeyrojpHuKa. [10J1p30BaThCS ATUMHU MOHITUSIMU U1 PEILICHUS TPAKTUUECKUX 3a/1a4.

Boruucnsate  (paznuyHbiMH - criocoOaMM) — IUIOMIA[Ah  TPEYroJbHUKA MW IUJIOLIATN
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysCh, TJI€ HEOOXOAUMO, KaJabKyimsiTopoMm). [lpumeHsTsh
MIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3aadax.

Bnagerp MOHATUSIMM BIOHCAHHOTO M ILIEHTPAJIBHOTO yIja, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, yrilax MEeXIy XopJAaMu (CEeKyIIMMH) U yrile MEeXKIy KacaTelbHOW U XOpAoin
IIPU pEeIIeHUH T€OMETPUUECKUX 3a/1ad.

Bnagerp moHsATHEM OMHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHSATh CBOMCTBA OMHCAHHOIO
YeThIPEXYrOJIbHUKA [P PEIICHUU 3aau.

[IpuMeHsTh MoJlydeHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTUYECKUE MOJAETH IS
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHUH (TI0JIB3YACh, II€ HE0OX0UMO, KaJbKYIATOPOM).

K koHmy oOydeHuss B 9 kJacce oOydarOmMICS TMOTYYUT CIACAYIOMHUE TPEIMETHBIC
pEe3yIbTaThl:

3HaTh TPUTOHOMETpHUUYECKHE (GYHKIIMM OCTPBIX VIJIOB, HAXOJUThb C HUX MOMOIIBIO
pa3aMyYHbIE  AJIEMEHThl  IPSIMOYIOJILHOTO  TPEYrOJbHUKA  («pEeHIeHHEe  MIPSMOYTrOJbHBIX
TPEYroabHUKOB»). HaxomuTh (C MOMONIBIO KAIBKYISATOPA) JJIWHBI W YIJIBI JJI1 HETAOJUYHBIX
3HA4YEHMI.

[Tonb3oBatbest hopMyaMu IPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM
JUIS HAXO0XACHUS COOTHOIIEHUH MEX]Ty TPUTOHOMETPUUYECKUMU BETMYUHAMHU.

Hcnonb30BaTh T€OpEeMbl CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS PA3IUYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pellIeHHue TPEyroJbHUKOBY), MPUMEHITh MX IPU PELUICHUU TeOMETPUUYECKHX
3azad.

Brnagets noHsaTHsAMH MpeoOpa3oBaHus NOJ00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ0OHBIX
¢uryp. [lonp3oBaThCcsl cBOKWCTBaMU MOAOOMS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JAJTUHBI U
HaXOJHUTh YIIbl Y Moa00HBIX (uryp. [IpuMensaTs cBoicTBa Mo00MS B MPAKTUYECKUX 3aadax.
YMeTh NPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAOIIEM MUPE.

[Tonb3oBaThbcst TeOpeMaMu O MPOU3BEACHUU OTPE3KOB XOPJI, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTelbHOM.

[Tonb3oBaThcsi BEKTOpamH, MOHMMATh HUX T'E€OMETPUYECKUH U (PUIUYECKUH CMBICI,
MPUMEHSITh UX B PEHICHUMH T€OMETPUUYECKUX U (Pu3ndeckux 3amad. [IpuMeHsTh cKalspHOE
MIPOU3BEICHUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[lonp30BaTbcsi METOJIOM KOOpPAMHAT Ha IIJIOCKOCTH, MPUMEHSTh €ro B pEHICHUH
F€OMETPUUYECKHUX U MPAKTUYECKUX 3a]1a4.

Bragets moHATHAMM MPaBUIBHOIO MHOTOYTOJBHUKA, JJIWHBI OKPY)KHOCTH, JUIMHBI TyT'd
OKPYXHOCTH M paJuaHHON Mepbl YIJla, YMETh BBIUMCIATH IUIOMIAAb Kpyra M €ro vacreu.
[IpuMeHsTh MOTyYEeHHBIE YMEHHUS B TPAKTUYECKUX 3a/1ayax.



Haxomuth ocu (MM UEHTPH) CUMMETpPUH (QHUTYp, TPUMEHSTH JIBUKECHUS IIOCKOCTU B
MPOCTEHUIINX CITyqasiX.

[IpuMeHATHh MOJydeHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMATUYECKUE MOJAEIH JUIs
3aJa4 peaJbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUUYECKUX (PYHKIUHN (TOIB3YSICh, 1€ HEOOX0IUMO, KAJIbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHII/I reoMeTpuyeckue purypsr u Butmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Brincanubie u
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODILEHAC SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHue TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nmogobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPJAWHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacst JI.C., byty3oB B.®., Kagomues C.b. u
npyrue, AkuuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

Marepuanet ®UIN g OI'D

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

TecroBbie 3a1anus noa penakuueit M. B. Smenko ais 9k

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

bubmoreka IIOK https://m.edsoo.ru/7f41al2c
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