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IHHOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAWMH W3 OCHOBHBIX pPAa3JENIOB IIKOJBHOW MaTEMAaTHKH,
MMEIOIIUI CBOEH IIeNIbI0 00ECTIeUnuTh M3yYeHUE CBOWCTB U pa3sMepoB (GUTYp, UX
OTHOLIEHWHA M  B3aMMHOE pACIOJIOKEHUE, OINUPAeTCs Ha  JIOTMYECKYIO,
JOKA3aTeNIbHYI0 JMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYyYarOUIUICS YYUTCA MPOBOJIUTD
JIOKa3aTEIbHBIE PACCYXKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUCHHUS, I0KA3bIBATh
VCTUHHBIE YTBEPKIEHUS U CTPOUTh KOHTPIPUMEPBHI K JIOXKHBIM, MPOBOAMTH
pacCyXJIeHus «OT TPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IPU3HAKOB,
bopMynHpOBaTh OOPATHBIE YTBEPKIACHUS.

BTopoil 1enp0 M3y4eHUs TE€OMETPUU SIBISETCS MCIOJIB30BAHHE €€ Kak
MHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IMPaKTUYECKHX 3a7ad,
BCTpEYAIOIUXCS B pealbHOM o ku3HU. OOydyaromuiicsa JOJDKEH Hay4HUThCs
ONPENEIUTh T€OMETPUUECKYIO (PUTYpy, ONMHCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO Y4acTKa, paCCUUTaTh HEOOXOIUMYIO JJINHY
OINTOBOJIOKOHHOTO Kalessi wiu TpeOyemble pa3Mepbl rapaxa i aBTOMOOMWJIS.
DTOMYy COOTBETCTBYET BTOPAsl, BHIYUCIUTENIbHAS JIMHUA B MU3yYEHUH T€OMETPUHU.
[Ipu pemieHnu 3aaad MPAKTUYECKOIO XapakTepa OOy4YaroIIMICS YYUTCS CTPOHUTH
MaTeMaTUYeCKHEe MOJENM  peajbHbIX JKU3HEHHBIX CHUTyalud, MPOBOJMUTH
BBIYMCIICHUS U OLIEHUBATh aJI€KBAaTHOCTH ITOJYYEHHOTO PE3YJIbTaTa.

KpaiiHe BaXHO NOMYEPKUBATH CBA3M TEOMETPUU C APYIMMH Yy4eOHBIMU
npeaMeTaMu, MOTUBHPOBATh UCIIOJIb30BaTh ONPEIEIICHUSI T€OMETPUUYECKUX (HUryp
U TOHATUH, NTEMOHCTPUPOBATh NPUMEHEHHUE IMOITYYEHHBIX YMEHHH B (Qu3uKe U
TEXHUKE. OTH CBsi3M Haubosiee SApPKO BUIHBI B TeMax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Meroa koopauHat» u «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEIYIONIUE OCHOBHBIC pa3/eibl
conepxkanusi: «l'eomerpuueckue Qurypsl M uUX CBoOMcTBa», «l3Mmepenue
F€OMETPUYECKUX  BEIMYUH», «JlekapToBbl KOOpAMHATHI HAa  IUIOCKOCTH,
«Bektopby, «/IBuxkeHUs m1ockocTny, «IIpeodpasoBanust mogoous.

Ha u3ydenue yueGHoro Kypca «I'eomerpusi» orBoaurcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Hefnento), B 8 kiacce — 68 yacoB (2 vaca B Henmelw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJEIO).



COILEPKXAHUE OBYYEHUA
7 KIIACC

HauvanbHble nonsatus reometpun. Touka, npsmasi, OTpE30K, Jy4d. Yrou. Buaesl
yriaoB. BeprukanbHble W CMEXHbIE yIUWIbl. buccekrpuca yria. JlomaHas,
MHOT'OYToJIbHUK. [lapaiieapHOCTh U EPIIEHIUKYIPHOCTD NPSIMBbIX.

CumMmerpuunbie  ¢urypsl. OCHOBHBIE CBOICTBA OCEBOW CHMMETPHH.
[IprMepbl CUMMETPHUH B OKPYXKAKOIIEM MUDE.

OCHOBHBIE MOCTPOCHHSI C TOMOLIBIO LMPKYJIS W JUHEHKH. TpeyroiabHUK.
Bricota, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PAaBHOCTOPOHHMUN  TpPeyrojdpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuKa. llpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBoiicTBa U MPU3HAKU MAapaJUIENbHBIX NPAMbIX. CyMMa yTIIOB TPEYTrOJIbHUKA.
Breninue yriel TpeyronbHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTO
TPEyrojabHUKa,  IPOBEAEHHOW K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIbHBIX TPEYroJbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJbHUK € YTIIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomerpuueckoe Mecto TOYeK. buccekrpuca yriaa W CEpeaUHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOUYEK.

OKpyXHOCTb W Kpyr, XopAa M JuUaMeTp, HMX CBoiicTBa. B3anmnoe
pPacmoJIO)KEHUE OKPY>KHOCTU M mpsiMor. KacarenbHast M cexymias K OKpY>KHOCTH.
OKpyXHOCTb, BIMCaHHAas B YroJ. BrnucaHHas © ONHCAaHHAsA OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

YerpipéxyronpHuku. [lapannenorpamm, ero npusHaku U cBoicra. JacTHble
ClIydau TapajijieiorpaMMOB (MPSMOYTOJBHUK, POMO, KBaJapaT), UX NPU3HAKA U
cBoiictBa. Tpamenwsi, paBHOOOKasi Tpamemnusi, €€ CBOWCTBA U TMPU3HAKH.
[IpssmoyromnbHas Tpanenus.

Meron yaBoeHust meauansl. LlenTpanbHas cumMmerpusd. Teopema Daneca u
TEOpEMA O MPOMOPUUOHATIBHBIX OTPE3KaX.

CpenHue TMHUU TPEYroabHUKA U Tpanenuu. LleHTp Macc TpeyrojabHuUKa.

[Togobue TtpeyronpbHUKOB, Ko3pdumuent mnomodus. I[IpusHaku momoOUs
TpPEeyroJbHUKOB. [I[puMenenne moaqo0us mpu pemeHny MPaKTUYECKUX 3a/1ad.



CpoiicTBa momaaei reomerpuyeckux ¢uryp. DopMynbsl Ui TUIOLIAAN
TPEeyrojbHHUKa, MapamienorpaMMa, pomba u tpaneuuu. OTHOLIEHHE IJIOLIAAEH
OJ00HBIX (UTYP.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permeHun
MPaKTUYECKUX 3a]1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO YIJIa MPsIMOYTOJbHOIO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuyeckue (QyHKIUU
yrioB B 30, 45 u 60°.

BrnmcaHHble M LEHTpaJbHBIE YIJIBI, YTOJl MEXAY KacaTeIbHOW M XOpIOMu.
Yriel  MexXIy XopJaMM M CEeKyIUMMH. BrucaHHble UM ONUCAHHBIE
4EeTBIPEXYTOJIBHUKU. B3amMHOe pacnosiokeHue AByX OKpyxkHoctei. Kacanune
okpyxHocTeil. O01ue KacareabHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKIeCTBO. DOPMYIIbI IPUBEICHUS.

Peumiennie TpeyroapHUkKoB. TeopeMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTHYECKUX 3a7ad4 C HUCIOJIb30BAaHUEM TEOPEMbl KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogodus. [1ogo6re COOTBETCTBEHHBIX AJICMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYILIUX, TEOPEMA O KBaJpaTe KacaTeJIbHO.

Bekrop, mimHa  (MOAyJdb)  BEKTOpa,  COHANPABJIEHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAIpPaBJICHHBIE  BEKTOPhI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpaluu Haj BeKTopamu. PasnojkeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE MNPOU3BENICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS IJIUH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA MJIOCKOCTH. Y PAaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, NMEPECCUCHUE OKPYKHOCTEH U MPsAMbIX. MeTo] KOOpAUHAT U €ro
IpUMEHEHNE.

[IpaBuiibHBIE MHOTOYTOJBHMKU. [JInmmHa okpyxHOCTH. I'panycHas w
paauaHHas Mepa yIyia, BBIYMCIECHHE JJIMH AYr OKpyxkHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBr>KEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpuu Guryp (jeMeHTapHbIe
npeactasienus ). [Tapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIndyHOCTHBIE pe3yJIbTaThl OCBOCHMS IPOrpaMMbl  y4yeOHOro Kypca
«I"eomeTpus» XapaKTepU3yrOTCs:

1) naTpuoTHYECKOE BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCHUHCKOU
MAaT€MaTUKH, LEHHOCTHbIM OTHOLIEHHWEM K JIOCTHKEHUSIM  POCCUHCKHX
MAaTEMAaTUKOB M POCCUHCKONW MATEMaTUYECKOM IIKOJbI, K MCHOJB30BAHUIO 3THUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpakKAaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN I'paXKAaHWHA U pealu3alii ero
1paB, NPEICTABICHHEM O MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHHPOBAHUSA
Pa3IMYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXJACHUIO ITHUECKUX MPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM IPHMEHEHHMEM JOCTWIKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JEATEIbHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHUE€ B PEIICHUHM NPAKTUYECKUX 3adad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXHOCTU MaTEMaTUYECKOIO
o0pa3oBaHMsI HAa MPOTSHKEHUM BCEH KU3HU Ui YCHEIIHOW MpOodecCHOHATbHON
JESATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBHIOOPOM U
OCTPOECHUEM MHAMBHUAYAIBHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U 0OILECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIIMTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY U  3CTETHUECKOMY BOCHIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, pPEUICHUH, paCCyX ACHU, YMEHHIO BUJIETh
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHUSI:

OpUEHTalUMel B JE€ATEIbHOCTH Ha COBPEMEHHYI CHCTEMY Hay4HBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPObI U
oOlecTBa, MOHMMAHMEM MATeMAaTHYECKOW HAyKuM Kak cdepbl yenoBeuecKon
NEATEIbHOCTH, JTANOB €€ pa3BUTUSA W 3HAYUMOCTU JUISl Pa3BUTUS LMBHIA3ALMH,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTHYECKOW KyJIbTYpPOHl KaK CpelICTBOM
MIO3HAHHUS MHpA, OBJIAJECHUEM MPOCTEHIIMMH HAaBBIKAMU HCCIEN0BATEIBCKON
JESTEIIbHOCTH;



6) ¢usmueckoe BocnuTaHHe, (POPMHUPOBaAHHME KYJILTYPHI 310POBbA W
IMOIMOHAJIBLHOTO 0JIarONOJIyYns:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYECKUE 3HaHUS B MHTEpecax CBOETO
3I0POBbS, BEACHUSA  370pOBOro oOpaza JKM3HM  (340pOBOE  IIUTAHWE,
cOQTaHCUPOBAHHBIN PEKUM 3aHIATHH W OTAbIXa, peryiaspHas (undeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOT0 ke MpaBa JPYroro 4eJI0BeKa;

7) 3K0JI0OrHYecKoe BOCIIUTAHHE:

OpUEHTaIlMel Ha NMPUMEHEHHE MAaTeMaTUUYCCKUX 3HAHUM IS pEeIIeHUs 3a7a4
B 00JIaCTH COXPAHHOCTH OKpY’KaloIIeH cpeapl, IJIaHUPOBAHHUS IIOCTYNKOB U
OIIEHKM HMX BO3MOXHBIX TMOCIEICTBUU ISl OKPYKAIOLIEH Cpelbl, OCO3HAHUEM
100aJIbHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MMyTeH X pelIeHus;

8) amanTanmusi K H3MEHAIMMCS YCJIOBHSAM CONUATBHONW W NMPHPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCIOBUSIX HEOMPEICIEHHOCTU, MOBBIIMICHUIO
YPOBHSI CBOEU KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO eI TEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTHX JIIOJICH, MpUOOpETaTh B COBMECTHOM JIEATEIIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIUU U3 OTBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHUM HOBBIX 3HAHWH, B TOM YHCIIEC
dbopMyIUpOBaTH UJEH, TIOHSTHUS, TUIIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTBEI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYH)  CHUTYyaIldl0, BOCIPHHHUMATh
CTPECCOBYIO CHUTYaIMI0O KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JEeUCTBUA, (HOPMYIHPOBATh M OLIEHUBATH PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTeqbHBbIC YHHBEPCAIbHbIC YUeOHbIE NeHCTBUA

ba3oBble 1ornueckue AecTBU:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBECHHBIC NMPU3HAKH MATEMaTHUYCCKUX
00BEKTOB, TOHATHHA, OTHOIICHWA MEXKIy IOHATHAMH, (OPMYIHPOBATH
ompeneneHus  TOHSITHH, YCTaHaBIMBATh  CYIIECTBEHHBIH  TPHU3HAK
Kiaccupukanuu, OCHOBAaHMS JUIsi O00OOIEHWS W CpPaBHEHHS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCHpHUHHMMATH, (opMynHpoBaTH W  NPEOOPA3OBBHIBATH  CY)KICHUS:
YTBEPAHUTEIbHBIE W OTPHUIIATEIbHBIC, €IUHUYHBbIC, YaCTHbIE H oOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U W
NpOTUBOpEUHsl B (aKkTaxX, [aHHBIX, HAONIOJIEHUSX U YTBEPKIACHHSX,
npe/IaraTh KPUTEPUH JIJIS BBISBICHUST 3aKOHOMEPHOCTEH U TIPOTHBOPEYUHIA;
JieNiaTh BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX |
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUSHUH 110 aHAJIOTUH;

pa3OupaTh OKa3aTEbCTBA MATEMATHUYECKUX YTBEPKICHUN (TIPSIMBIC U OT
MIPOTUBHOTO), TPOBOJIUTH CAMOCTOSITEIBHO HECJIOXKHBIC TOKa3aTeIbCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAUBATH APTYMEHTAIMIO, MPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBEIBATH COOCTBEHHBIE PACCyKICHUS;
BBIOMpATh CIIOCOO pemieHus ydeOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHUsS, BbIOMpaTh HauboJiee TMOAXONAIMNA C Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejabCcKue 1eCTBUSA.

HCITOJIB30BaTh BOMPOCH KaK HMCCIICIOBATEIbCKANA WHCTPYMEHT ITO3HAHWS,
dbopMynHpoBaTh BOIPOCH, (UKCUPYIOUIUE MPOTUBOpEUne, mpodiemy,
CaMOCTOSITENIbHO yCTaHABJIMBATH HMCKOMOE U JIaHHOEe, (HOpPMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINI0, MHCHHE,

MPOBOJIUTH TI0O CaMOCTOATEIBHO COCTaBJICHHOMY IUTAaHY HECIIOXKHBIHA
AKCIIEPUMEHT, HEOOJIbIIIOE UCCIIECOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSTENIbHO (OPMYJIMPOBaTh 000OIIEHUSI U BBIBOJBI MO pe3yJbTaTaM
MPOBEAEHHOTO HAOMIOJCHUS, HMCCIIEOBAHMS, OILICHWBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BBIJIBUTATh
MIPENTOI0XKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmei:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTH WH(GOpMAILIMHU, JTaHHBIX,
HEOOXOMMBIX JIJIsl PEIICHHUS 3a]1a4H;

BBHIOMpPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MHGOPMAITUIO PA3TUYHBIX BUAO0B U (OPM NPEICTABICHUS;

BBIOMpaTh (opMy TIpencTaBieHHus WHGOpPMAIMU U WUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXE€MaMM, JAMarpaMmaMu, HHOW Tpadukoil U uX
KOMOHHAITUSMU;

OIICHWBATh HAAEKHOCTh HMH(POPMALUU IO KPUTEPHUSIM, MPEATIOKEHHBIM
YUUTEIEM WU CPOPMYTUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHMKaTHBHBIE yHUBEPCAJIbHbIC y4eOHbIe AeiiCTBUS:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUSIMU
U 1eNIIMU OOIIEHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHHUS MO X0y pPELIEHUs
3a/1a4yu, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOJIe 00CYX/I€HHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYKIAEMOW TEMBI,
poOJIeMBbI, pelIaeMoi 3a7auM, BbICKa3bIBaTh WUJEU, HALIEJICHHbIE HA IOUCK
pEelIeHUs, COIMOCTaBISATh CBOM CYXKIEHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JMAJIOra, OOHAPY)KUBATh PA3IMYM€ U CXOJICTBO MO3ULIUN, B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
MIPEACTABIISATh pe3ynbTaThl peLIeHHs 3a]1a4H, JKCIEPUMEHTA,
HCCIJIETOBaHMsI, TIPOEKTA, CAMOCTOSITENIbHO BHIOUpATh (DOpPMAT BBHICTYTIIICHUS
¢ Y4€TOM 3aj1a4 NMPE3CHTAMN U OCOOCHHOCTEN ayIUTOPHH;

MOHUMATh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHOW U UHIAUBUIYaIbHON
paboOTHI NPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

MPUHUMATh LEJIb COBMECTHOM JAESITENIbHOCTH, IJIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboThl, pacnpenensarb BHAbI pabOT, JI0roBapUBAThCH,
oOcCyXIaTh IMpOLECC U Pe3yJabTaT paboThl, 0000LIaTh MHEHHSI HECKOJIBKUX
JIIOIeH;

y4acTBOBaTh B TpPyHmoBbeIX (opmax padoTel (0OCyx)aeHus, OOMeEH
MHEHHUSIMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBIIOJIHATH CBOIO YacTh paOOThI
U KOODAWHHUPOBATH CBOW JEUCTBUS C JPYrMMH 4YJI€HAMU KOMAaH/IBI,
OLICHHMBATh KAaueCTBO CBOEr0 BKJa/Ja B OOLIMH NPOAYKT MO KPUTEPUSM,
c(hOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHUS.

PeryiasiTuBHbBIC YHUBEPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Camoopranuzamnus:

CaMOCTOSATEIILHO COCTABJIATH TUIAH, aJTOPUTM PEIICHUs 3ajavd (MU €ro
4acTh), BBIOMpATh CIOCOO PEIICHUS C YyY4ETOM HMMEIOIIHUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTHUPOBATH
BapUaHTHI pelIeHUI ¢ y4€TOM HOBOM MH(pOpMALIHH.

CaMOKOHTpOJII), AMOIMOHAJIbHbINA MHTEJLJIEKT:

BJIQ/IETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPoLiecca U pe3ysbTara
pelIeHns MaTEMaTUIECKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPU PELICHUN 3a1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJECHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa NEATEIBHOCTH MOCTABICHHOM LEIU U
YCIIOBUSIM, OOBSCHATH MPUYUHBI JOCTHXKCHHUS WM HEJOCTHXKEHUS IIEIH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

HPEJMETHBIE PE3YJIbTATBI



K xoHuy oOyuenuss B 7 KJjacce o0OydaroUuics MOJYYUT CIEAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Pacro3naBaTh W3y4YeHHBbIE TE€OMETPUYECKHME (QUTYPBI, ONPENeNsiTh HX
B3aMMHOE pPaCIOJIOKEHUE, H300pakaThb TeOMETPUUECKHE (QUTYpPBI, BBIMOJIHSATDH
YEpPTEKHU MO YCIOBHIO 3afaud. M3MepATh JMHEWHBIE W YIJOBBIE BEIWYWHBL.
Pemrars 3a1aum Ha BBIYMCIIEHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Henate TpyOyl0 OILICHKY JHMHEHWHBIX M VYIJIOBBIX BEIUYUH NPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX O00BEKTOB. Paznmuarh pa3Mepbl 3THX
00OBEKTOB I10 OPSAJIKY BETUYUHBI.

CTpouTh 4EPTEKRU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCAd TpPU3HAKAMH PABEHCTBA TPEYTOJBHHUKOB, HCIIOIb30BaTh
PU3HAKU U CBOWCTBA PAaBHOOECAPEHHBIX TPEYTOJIBHUKOB TP PEIICHUU 3a]1a4.

[IpoBOANUTE JTOTUYECKUE PACCYKIACHUS C UCIIOJIB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOWCTBOM  MEIHAaHbl, MPOBECAEHHOM K  THUIOTEHY3€  IPSAMOYTOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUU F€OMETPUUECKUX 3a/1a4.

Onpenensrts napauieIbHOCTh MPSIMBIX C TTOMOIIBIO YTJIOB, KOTOpbIE 00pa3yer
¢ HUMH cekymas. OnpenensaTs napauielIbHOCTh MPSAMBIX C IMOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OJHOM MPSAMOM O TOYEK IPYTOU MPSAMOM.

Pemats 3agaum Ha KieT4aToi Oymare.

[IpoBOUTH BBIUMCICHUS W HAXOJWTHh YHUCJIOBBbIE M OyKBEHHbBIE 3HAYCHUS
yIJIOB B TEOMETPUUYECKHMX 33Ja4yax C HCIOJb30BAHHMEM CYMMBI  YIJIOB
TPEYTrOJLHUKOB U MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNUH [IBYX MAPAIUICIBbHBIX MPAMBIX CeKyleh. Pemare mnpakthueckue
3a7]a4M Ha HaAXOXKJICHUE YIJIOB.

Brnagete MOHATHEM TE€OMETPUYECKOrO MECTAa TOYEK. YMETh OIPEAEIISITh
OMCCEKTPHUCY YIJIa U CEPEeIMHHBIN NMEPIEHAUKYISIP K OTPE3KY KaK r€OMETPUUYECKHE
MECTa TOYEK.

dopMynMpoOBaTh OMPEACICHUS OKPYXKHOCTH W Kpyra, XOpAbl U JUaMETpa
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh IMPUMEHATH 3TH CBOMCTBA IPHU
pelIeHuu 3a1a4.

Brnagete MoOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaThcs (pakTaMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OAHOM TOYKE, U O TOM, 4YTO CEPEAUHHBIC
MEPIEHAUKYIISIPI K CTOPOHAM TPEYTOJIbHHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaere noHsATHEM KacaTeNbHOW K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU O
NEPNEHINKYJIIPHOCTH KacaTeJIbHOM U paJnyca, MPOBEAEHHOTO K TOYKE KaCaHUs.



[Tonbp30BaThCA MPOCTEMIIMMHU T€OMETPUUECKUMHA HEPABEHCTBAMH, TOHUMATh
UX NPAKTUYECKUI CMBICIL.

[IpoBOIUTHE OCHOBHBIE TEOMETPUUECKHE TTOCTPOEHUS C MOMOIIBIO TUPKYJIS U
JIMHEVIKH.

K koHmy oOydenuss B 8 Kiacce oOyyarouuiicss MOJMYYHUT CIEAYIOLIUE
[IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPH PEUIEHUH T€OMETPHUUECKUX 3a/1a4.

[IpuMeHSATh CBOWCTBA TOYKHM MEPECEUEHHUs MEIHUAH TPEyroJibHHKa (LeHTpa
Macc) B PEIICHUH 3a/au.

BiageTs nmoHsATHEM CpeqHEH JMHUU TPEYrOJbHUKA W TPANELUH, IPUMEHITh
X CBOMCTBA IPH pEIICHHHM TreoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
Qajieca U TEOPEMOI O MPONOPIUOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl pELIECHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh NpU3HAKKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUIECKIX
3a1ad.

[Tonb3oBaTbes Teopemoil Iludaropa g pemieHuss TeOMETPUYECKHX U
npakThuyeckux 3agad. CTpoOUTh MaTEMaTUYECKYyI0 MOJIeNb B MPAKTHYECKHX
3a/1ayax, CaMOCTOSITENIBHO JENNATh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brmagete DOHATHMSAMM CcHUHYyca, KOCHMHYCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKa. [101630BaThCsl STUMU MOHATHAMU JUISI PELLICHHUS
MPaKTUYECKUX 3a]1a4.

Boeruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJbHUKA U TUIOIIAH
MHOTOYTOJIBHBIX ~ (Guryp (Moab3ysich, TJ€ HEOOXOAUMO, KaJIbKYJIATOPOM).
IIpuMeHATh Oy4eHHBIE YMEHUS B IPAKTUYECKUX 3a1a4ax.

Brnanets NOHATHSMU BIHCAHHOTO W UEHTPAJIBbHOIO YIJA, HUCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriax, yriaxX MeXAy XOpAaMH (CEKyIIUMU) U Y€ MEXIY
KacaTeJIbHOU U XOPJIOU IPU PELIEHUHA N'€OMETPUYECKUX 3a1ady.

Bragetes MoHATHEM ONMMCAHHOTO YETBHIPEXYTIOJbHUKA, TPUMEHSATH CBOMCTBA
ONKMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUU 3a/]1a4.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIENIU JIJIS 3a/1a4 peajbHOU KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TNpUMEHEHUWEM TMoAoOus M TPUTOHOMETpPUHU (MOJIB3YSCh, TJ€ HEOOXOAUMO,
KQJIbKYJIITOPOM).

K koHmy oOydenuss B 9 kiacce oOyyarouuiicss MOMYYHUT CIEAYIOLINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKUE (YHKLIMU OCTPBIX YIJIOB, HAXOAUTh C UX
[IOMOIIbIO PA3JIMYHBIE 3JEMEHTHl MPSAMOYIOJBHOTO TPEYTOJIbHUKA («pEIICHUE



MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMONIBIO KAJIBKYJIATOPA) JJIUHBI
U YIJIbI JUIs1 HETaOJIMYHBIX 3HAYECHUH.

[Tonp30Batbes popmyramMu MPUBEIECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HaXOXJACHUS COOTHOLIEHUH MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB ISl HAXO0XKICHHSI Pa3IUIHBIX
AJIEMEHTOB TPEYrOJIbHUKA («PEUIEHHE TPEYroJbHUKOBY»), NPUMEHATh HUX IpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Brnagetp moHATMSMH — npeoOpa3oBaHUS — MOAOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. [loap30BaThCs CBOMCTBAMM OO0 IPOU3BOIBHBIX
¢uryp, yMeTb BBIYHMCIATH JUIMHBI U HAXOIWUTh YIJIBl Y MNOAOOHBIX (uryp.
[IpuMeHsATh cBoOMCTBAa MOAOOMS B MPAKTUYECKUX 3aqadax. YMETh NPHUBOJUTH
pUMEpPBI NOJ0OHBIX (UTYP B OKPYKAIOIIEM MHPE.

[Tonb30BaThCSA TEOpEMAMU O MPOU3BEICHUH OTPE3KOB XOP, O IPOU3BEACHUN
OTPE3KOB CEKYLINX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpamMH, MOHUMAaTh MX IEOMETPUUECKMM M (PU3NYECKUIt
CMBICII, MPUMEHATh HMX B PEIICHUH TE€OMETPHUYECKHX M (PU3MUECKHX 3ajady.
[IpuMeHATh CKaJISIpHOE POU3BEACHUE BEKTOPOB JIJIs1 HAXOXKJACHUS JJIMH U YIJIOB.

[Tonbp30BaTbCd METOAOM KOOPJAMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B
pPELIEHUH T€OMETPUYECKUX U TPAKTUYECKUX 3a]1a4.

Branetes NOHATHSMHU NPAaBWIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY>KHOCTH U PaJMaHHON MEphI yria, YMETh BBIUUCIATH IUIOIIA]Ib
KpyTra u ero yactei. [[puMeHsTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxoauts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABH)KEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh MONy4YeHHBIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTEMaTUYECKHE
MOJEIH JJIs 33/1a4 peajbHOM )KM3HU U POBOAUTH COOTBETCTBYIOIINE BHIYMCICHHUS
C TIPUMEHEHUEM IMOJ00MS W TPUTOHOMETPUUECKUX (YHKIUN (MOIB3YsACh, TIE
HEO0OXO0IUMO, KAJTBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosanyecrBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3aesioB U TeM uu@poBbIe
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (nucpp )
NMPorpaMmbI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypchbl
[Ipocreiimne reomerpudeckue (GUrypsl u
1 I/If cBoricTBa. M3me erime reOMe(f I/IiiCKI/IX 14 bubamorexa HOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrombici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamiensHbIe IpsIMBIE, CyMMa yIJI0B 14 1 bubnuoreka [IOK
TpPEYrojbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue 14 1 bubnuoreka [IOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6nmmoreka [IOK
5 IT i 4 1
OBTOpCHIE, 0000UIeHHE HaHHit https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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 KJIACC

KounvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB 1 TeM uugpoBbie
Ne n/n P Konrtpoannbie | IlpakTuyeckue (wicpp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
N bu6mmoreka [IOK
! HetbtpexyrobricH 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOIMOPLIMOHANIBHBIX OTPE3KaXx, MOJ00HbIE 15 1 bubmorexa LIOK
porioptt P e https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomane. Haxoxaenue miomanei
3 Tpe HIOJJ:I)HI/IKOB 51 lfl/[HOFO OJIIIIjHilIX ¢bur 14 1 bubmmorexa [IOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HBIX GUryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnorexa [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpYKHOCTH. Brincanuele u
5 OIMCAHHBIEC YETHIPEX YT OJIbHUKH. 13 1 bubnnorexa [IOK
Kacarenbnsle k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEHN
bu6mmoteka [IOK
6 I1 i 4 1
OBTOpCHIE, 0000UICHHE sHaRHil 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 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbIie
Ne n/n P Konrtpoabnbie | IlpakTudeckue (mupp )
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. Teopembl KOCHHYCOB 1 16 1 bubnmoreka [JOK
CHHYCOB. PenieHue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
5 [Tpeobpa3zoBanue nogoous. Merpuieckue 10 1 bubnunoreka [IOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 B 12 1
SITOpHl https://m.edsoo.ru/7f41al2c
4 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1 Et?[i?/l;ln(fee diic{_.[r?/sf A1a12¢
[TpaBuiibHBIE MHOTOYTOJTBHUKY. J{THHA
5 OKPY>KHOCTH U TUIOIIAb Kpyra 8 bubmmorexa [IOK
by H I[v pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miormaneit
bu6mmoreka [IOK
6 6
JBIIKEHI ILIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNEe, CHCTEMATH3AITIS 7 9 bubmuoreka [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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-METOJUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI VI YYEHUKA

» Maremaruka. ['eomerpus: 7 - 9-e kiacchl: 6a30BbIH ypOBEHB: YUeOHUK; 14-¢
u3nanue, nepepadorannoe, 7-9 knacc/ Aranacsu JI.C., byry3os B.®., Kagomiies
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