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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpust Kak OJUH U3 OCHOBHBIX Pa3/EiOB LIKOJBHOM MAaTEMaTUKH, UMEIOLIUN CBOEH
LENbI0 O0ECTeYnTh H3Y4YEeHHUE CBOICTB M pa3MepoB (UIyp, MX OTHOIICHMH W B3aMMHOE
pacroJio’)KeHUe, ONMMPAETCSl Ha JIOTMYECKYIO, JI0Ka3aTelbHYI JIMHUIO. LleHHOCTh H3ydeHus
r€OMETPHUH Ha YPOBHE OCHOBHOTO OO0IIer0 00Opa30BaHUs 3aKI0YAETCS B TOM, YTO 00yJaromuics
YUUTCS TPOBOAMUTH JOKA3aTeNIbHbIE pPACCYKJEHUS, CTPOUTH JIOTMUECKHE YMO3aKIIOUYEHHUS,
JOKa3bIBaTh WCTHHHBIC YTBEPXKICHHS W CTPOHUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIHTH
paccyKJIeHHs «OT MPOTHBHOTO», OTJIMYATh CBOKWCTBA OT MPU3HAKOB, (POPMYIHUPOBATH OOpaTHBIC
YTBEPIKJICHHSL.

Bropoii nenbio u3ydeHusi reOMETpUH SIBJISIETCS] UCIOJIb30BAHNUE €€ KaK MHCTPYMEHTa MpHU
pelIeHNr Kak MaTeMaTHYeCKMX, TaK M MPAKTHUECKUX 3a7ad, BCTPEYAIOIIUXCS B peabHOMN
KU3HU. OOydaroImuiics IOJDKEH HAy4dMThCsSl OINpENeUTh I'e€OMETpPUUYEcKylo (uUrypy, omucarb
CIIOBAaMU JaHHBIA YepTEX WM PUCYHOK, HAWTH IUIOLIAJb 3€MEJIBHOTO y4acTKa, paccuuTarh
HEOOXOIUMYIO JIJTMHY OINTOBOJIOKOHHOTO Kabenss wiau TpeOdyeMble pa3Mephl Tapaxka Jyis
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIUTENbHAS JUHUS B M3YYEHUU T€OMETPHUHU.
IIpn pemennn 3agad  OPAKTHUUECKOTO  XapakTepa OOydalolUics  yYUTCS  CTPOMTH
MaTeMaTHYeCKHE MOJICIA PEANTbHBIX JKH3HCHHBIX CHTYAIlMid, TPOBOJUTH BBIYHCICHUS U
OIICHUBATh aJIEKBaTHOCTb MOJIyY€HHOTO pe3yJibTaTa.

KpaiiHe BaXHO MOJUEPKUBATH CBSI3W TCOMETPHU C JPYTHMH YYSOHBIMU IPEAMETaMHU,
MOTHBUPOBATh  HCIIOJIB30BATh  OMNPEJACICHHS  TCOMETPUYSCKUX  GUTYp U TMOHSATHM,
J€MOHCTPUPOBATh MPUMEHEHHUE MOJTYYCHHbIX YMEHHUI B GU3MKe U TEXHUKE. DTH CBsI3U Hauboiee
SpKO BUJIHBI B TeMax «BekTtope», « TpuroHomMmerpruueckue COOTHOIICHUs», «MeToa KOOpAUHAT
u «Teopema [Tudaropar.

Vueobnniii kypc «['eomeTpus» BKIIOYAET CICAYIONINE OCHOBHBIC Pa3/eiibl COJACPKAHUS:
«['eomerpuueckue ¢Gurypsl M HUX cBoHcTBa», «l3MepeHne TreoMEeTpUYECKUX BEIHUUHY,
«/lexapToBBl ~ KOOpIMHATBl HAa  IUIOCKOCTW», «BekTopel», «/IBUXKeHUS  IMIOCKOCTHY,
«IIpeobpazoBanust Mo 100Ms».

Ha usydenue yueO6HOro Kypca «I'eomerpus» otBomutcs 204 gaca: B 7 kitacce — 68 4acoB
(2 gaca B Heneno), B 8 Kiacce — 68 yacoB (2 vaca B Hezenm0), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
7 KJIIACC

Hauvanenubie monaTtus reomerpuu. Touka, npsmas, OTpPE30K, Jyd. YTrod. Buael yrios.
Beprukanbuble UM cMexHble yribl. buccekrpuca yrma. JlomMaHas, MHOTOYIOJIBHHK.
[TapamenpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBA 0ceBOM cummeTpuu. [IpuMepsl cuMMeTpun
B OKPYKAOIIEM MUpE.

OcCHOBHBIE TOCTPOEHHS C MOMOUIBIO IUPKYIs M JMHeWkHu. TpeyrosnbHuk. BricoTa,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOeipeHHBIN U paBHOCTOPOHHUN TpeyroJibHUKU. HepaBeHCTBO TpeyroibHHKA.

CpoiicTBa W TMNpU3HAKM paBHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU NapauiedbHbIX NpsiMbIXx. CymMma YrioB TpeyrojibHUKa. BHemniHue
YTJIBI TPEYTOJIbHUKA.

[IpssMOyronpHelil TpeyroJbHUK. CBONCTBO MEIHMAHBI NPSIMOYTOJBHOTO TpPEYrOJIbHUKA,
MpOBEAEHHOW K rumoTteHy3e. IIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTrOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOW,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyrojbHuKa. [leprneHuKyasp U HakJIOHHAsL.

I'eomeTrpuueckoe mecto TOYeK. buccekTpuca yria W CEepeIUHHBIM MNEPHEHIUKYISP K
OTpe3Ky KaK F€OMETPUYECKHE MECTa TOYECK.

OKpyXHOCTh M KpyI, XOpJla M JuUaMeTp, WX CBOWCTBA. B3anMHOE pacnosoxeHue
OKpPY)KHOCTH U mnpsimMoil. KacatenbHasg u cexkymias K OKpy>KHOCTH. OKpYKHOCTb, BIIMCaHHas B
yroi. BnimcanHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHHKA.

8 KVIACC

Yereipéxyronpauku. [lapamienorpamm, ero mnpu3HaKd W cBoiicTBa. YacTHble ciydau
napauiesiorpaMMoB (TIpSIMOYTOJIBHUK, POMO, KBaJIpar), UX MPH3HAKH M CBOMCTBa. Tparerus,
paBHOOOKas Tpareluys, e€ CBOCcTBa U Mpu3HaKu. [IpsMoyrosbpHas Tpanemus.

Merton yaBoenusi meauanbl. llenTpanbHas cummerpus. Teopema daneca u Teopema o
MPONOPIIMOHAIBHBIX OTPE3Kax.

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

[Togo6ue TpeyroabHUKOB, KO3 duuneHT nogodus. [lpusHaku mogoOus TpeyroabHUKOB.
[TpumMeHeHue MoI00HS IPH PEIICHUH TPAKTUYCCKHUX 3a/1a4.

CpoiicTBa miomaael reomerpudeckux Quryp. DopMynsl Ais MIOMAAN TPEYroJbHUKA,
napasienorpamma, pomOa u Tpanenuu. OTHOIIEHHE IUIoMaAei mo00HBIX Guryp.

Brruncnenue miomaseil TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOi Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl [ludaropa mpu pemieHUHd MPAKTUYECKUX
3a/ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIJia MPSMOYroJLHOTO TpeyroyibHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. TpuroHoMmerpudeckue GyHkiuu yriaos B 30, 45 u 60°.



BrnucanHbie M LEHTpaJbHBIC YIJIBI, YrOJI MEXAY KacaTeJIbHOM M XOPAOW. YTIUIBI MEXKIY
XOplaMM UM CEKyllMMHU. BriMcanHble W  ONMCaHHBIE YETHIPEXYTOJIbHUKU. B3aumHoe
pacmoJio’)keHue JIBYX OKpyxkHocted. Kacanue okpyxkHocteir. OOmme KacaTelnbHbIE K IBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanrerc yriaoB oT 0 mo 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemrenne TpeyronpHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYCOB. PelieHue
MPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoo6us. [logobre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema o mpousBeieHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa o KBaJpaTe KacaTeJIbHOM.

Bektop, anuHa (MOIynb) BEKTOpa, COHAIPABIICHHbIE BEKTOPBI, IMPOTHUBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAlUU HaJ
BeKkTOpamu. Pa3nokeHne BeKTOpa Mo JABYM HEKOJUIMHEapHBIM BekTopaMm. KoopauHatel BeKTOpa.
CkansipHO€ MPOU3BeICHNE BEKTOPOB, MPUMEHEHHE JIJIsl HAXO0KICHHUS IJIMH U YTIJIOB.

JlexkapTOBBl KOOPJIMHATBI HA IUIOCKOCTH. YPaBHEHUsA TMPSIMOM M OKPYXKHOCTH B
KOOpJMHATaX, MepeceuyeHrne OKpY>KHOCTEH U MPAMBIX. MeTo 1 KOOpAUHAT U €ro IpUMEHEHHeE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[muHa okpyxHOCTH. ['pagycHas u paguaHHas Mmepa yria,
BBIYMCIICHUE JUIMH IyT OKpykHOCTeH. [Inomans kpyra, ceKTopa, CerMeHTa.

JIBM>KEHUS TIIOCKOCTH U BHYTPEHHHE CUMMETPUH (UTyp (3JI€MEHTapHbIE MTPEICTABICHMS).
[TapannensHbiid neperoc. [IoBopoT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOTI'O
KYPCA «I'EOMETPUs1» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Ppe3yJbTaThbl OCBOCHUS IporpamMMmbl ydeOHOro Kypca «['eomerpus»
XapaKTEPU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHME:

MPOSIBICHUEM MHTEpeca K TMPOIUIOMY M HACTOSIIIIEMY POCCHUHUCKOM MaTEeMaTHKH,
LIECHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHUSIM POCCUHUCKMX MATEMaTUKOB M POCCUUCKOMN
MaTEeMaTHYECKOM MIKOJIbI, K UCIOJIH30BAHUIO ITHX JOCTHXKCHUM B IPYrUX HayKaX W MPUKIATHBIX
chepax;

2) rpa:kIaHCKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OOSI3aHHOCTEN TpakJaHWHA U peAU3alldu €ro TIpas,
MPEACTABICHUEM O MAaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPaXXJAHCKOTO 00IIecTBa (HarpuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O0OCYXJICHHIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C TMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN
HayKH, 0CO3HAHHEM BOKHOCTH MOPAJTbHO-ITHYECKUX MPUHIIUIIOB B IEATEILHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE yYacTHE B PEIICHUM MPAKTUUECKHX 3a/ad MaTeMaTHYeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM BKHOCTH MaTEeMaTHYECKOTO 0Opa30BaHMs HA MPOTSHKEHUH BCEH
KU3HU JIJIS1 YCIIeNTHON Mpo(eCCHOHABHOM IEITETLHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM WHAMBUIAYaTbHONW TPAeKTOPHUH OOpa30BaHHUS |
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) acTeTYeCcKO€e BOCIIMTaHME:

CIIOCOOHOCTBI0O K JMOIIMOHAJIBLHOMY M JICTETHYECKOMY BOCIPHATHIO MaTEMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUH, PACCY)KICHUH, YMEHUIO BUJIETh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HueHHOCTH HAYYHOI0 TO3HAHUSA:

OPHEHTAIIMECH B JIEATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MPEICTaBICHUNU 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS YEJIOBEKa, NPHUPOABI M OOIIecTBa, IMOHUMaHUEM
MaTeMaTHYeCKOW HayKHM KakK c(epbl YeIOBEYECKOW ACSATEIBHOCTH, JTAloB €€ pa3BUTUA H
3HAYUMOCTH JUIsl Pa3BUTUS IUBUJIM3AIMH, OBJIAJICHUEM SI3bIKOM MaTEMAaTUKH M MaTeMaTUYeCKON
KyJIbTypOM KaK CpEICTBOM TIO3HAHUS MHpA, OBJAJECHUEM MPOCTEHIIMMHU HABBIKAMU
HCCIIEIOBATEIBCKOM JIEITEIHbHOCTH;

6) ¢usnueckoe BocnuTaHue, GopMHUpPOBaHME  KYJbBTYPbl  3I0POBbSI U
IMOIMOHAJIBHOI0 0JIArONoJIyYns:

FOTOBHOCTBIO TPUMEHATh MAaTE€MATUYECKUE 3HAHHMS B HWHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 3JI0POBOTO 00pasa >KHU3HH (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIM PEXUM 3aHATHHA U
OTIbIXa, perynspHas Qusudeckas aKTHUBHOCTH), C(HOPMHPOBAHHOCTHIO HaBbIKa peQIIEKCHUH,
MPU3HAHUEM CBOETO IpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4eloBeKa;

7) 3K0JI0TMYeCKOe BOCTIUTAHME:

OpUEHTAIle Ha MPUMEHEHUE MAaTeMaTHYeCKUX 3HAHUU NJIS pelieHHs 3a1ad B 00JIacTu
COXPAaHHOCTH OKPYXKAIOIIEeH cpepl, IUIAaHUPOBAHMS MOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJICJICTBUI /711 OKpYXKaIoIIeH cpefbl, OCO3HAHHWEM TJI00aJbHOTO XapaKTepa KOJOTHYECKUX
mpo0IeM U MyTeil X peuieHus;



8) ajanTanmsa K H3MEHAIOIMMCS YCIOBHAM COLMAJLHOM M IPUPOTHON Cpebl:

TFOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHUSAX HEOINPEHCIEHHOCTH, MOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4Y€pe3 NMPAKTUYECKYIO IEATEIBHOCTh, B TOM YHCIIE YMEHUE YYUTHCA Y APYIHX
mroziei, mpuoOpeTaTh B COBMECTHOM NIESTENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIECTECHIIMH W3
OIIBITA IPYTHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUH, B TOM 4HCIe (OPMYITUPOBATH HJIEH,
MOHATHSI, TUIIOTE3bl 00 O0ObEKTaX M SIBJICHUAX, B TOM UHCJIE paHEE HEU3BECTHBIX, OCO3HABATH
neuuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BUTHE,

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CUTYalMIO, BOCIPHUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBATb NPUHHMAEMBbIE DPELIEHUS U
nercTBUs, GOPMYIMPOBATH U OLIEHUBATh PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHbIC yHHBepPcalbHbIE YueOHbIE JeliCTBUSA

ba3oBble Jjoruyeckue aeiicTBus:

® BBISBIATh M XapaKTEPHU30BaTh CYIIECCTBEHHBIC MPH3HAKA MAaTEeMAaTHUYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHH MEXIy IOHATHAMHU, (OPMYIUPOBATH ONpEACICHUS TOHSITHH,
YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCH(DUKAIIIN, OCHOBAHUS i1 0000IIEeHUS 1
CpaBHEHMSI, KpUTEPHH ITPOBOIUMOTO aHAJH3A;

® BOCIpPUHHMATH, (OPMYIUPOBATH W MPEOOPa30BHIBATh CYXICHUS: YTBEPIUTEIHHBIC H
OTpHIIATENIbHBIC, CIMHIUYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

® BBIIBJIATH MAaTEMATHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYHS B (aKTax,
JaHHBIX, HAONIONCHHUAX W YTBEPXKACHUSX, NpPEUIarath KPUTEPHUH [UIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BBIBOJBI C HCIOJH30BAHUEM 3aKOHOB JIOTHUKH, JCTYKTUBHBIX U HWHIYKTHBHBIX
YMO3aKITIOYEeHUH, YMO3aKIIOYCHUH 110 aHAJIOTHH;

e pa3duparh JOKa3aTeIbCTBA MATEMATUICCKUX YTBEPKIACHUHN (TIPSMBIC U OT ITPOTHBHOTO),
MPOBOJIUTh CAMOCTOSITEIIHO HECIIOKHBIC JJOKA3aTebCTBA MaTeMaTHYECKuX (DakTos,
BBICTPaMBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U KOHTPIPUMEPBI, 000CHOBHIBATH
COOCTBEHHBIC PACCYXKICHMUS,

e BBIOMpATh CMOCOO pelieHus yueOHOM 3amayn (CpaBHUBATh HECKOJBKO BapHAHTOB
peleHusi, BEIOUpaTh HanOoJee MOMXOAALINA C YYETOM CaMOCTOSITEIBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IeliCTBHUS:

® UCNOJB30BaTh  BOMPOCHI  KAaK  HMCCIICJOBATCILCKUH  MHCTPYMEHT  IO3HAHUS,
(dhopMynupoBaTh BOMPOCH, (PUKCHUPYIOIINE MPOTUBOPEUHUE, MPodIeMy, CAMOCTOSATEIHHO
yCTaHaBIUBaTh MCKOMOE W JaHHOe, (popMHUpOBaTh THUIIOTE3y, apryMEHTHpPOBATH CBOIO
MO3UIMI0, MHEHHE;

® TMPOBOJIUTH IO CAMOCTOATEIHHO COCTAaBIEHHOMY IUTAHY HECTOKHBIH OSKCIIEPUMEHT,
HEOOJBIIOE HCCIIEIOBAaHUE TI0 YCTAaHOBIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOTO
00BeKTa, 3aBUCUMOCTEH 0OBEKTOB MEKTYy COOO0M;



CaMOCTOSITENIBHO  (hOpMYIUPOBAaTh OO0OOIIEHHMS W  BBIBOJABI 1O  pe3yibTaTam
MPOBEIEHHOTO HAONIONCHUS, MCCIEIOBAHUS, OIIEHUBATH JIOCTOBEPHOCTH IMOJYYEHHBIX
pe3ybTaTOB, BBIBOJIOB U 0000IICHHUIA;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, @ TAKXKE BBIJBUTATh MPENOIOKEHUS
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmeii:

BBISBJIATH HEIOCTATOYHOCTh M M30BITOYHOCTH HH(OPMAINH, TAHHBIX, HEOOXOAUMBIX IS
pelIeHus 3a/1a4H;

BBIOMpATh, AHAIM3MPOBATH, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATH HH(POPMAIUIO
Pa3IMYHbIX BUJIOB U (POPM MPEICTABICHUS;

BbIOMpaTh (hopMy IpeacTaBieHHs MH(QOpPMALMKM U WIUTIOCTPUPOBATH pelllaeMble 3a1a4u
cXeMaMu, AMarpaMMaMu, HHOM rpadukoi U uX KOMOMHALUSAMU;

OIICHMBATh HAJAEKHOCTh MHPOPMALMK MO KPUTEPUSAM, MPEUIOKEHHBIM YUUTEIEM WU
c(OpMyIUPOBAHHBIM CAMOCTOSITENBHO.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJTBHBLIC y‘leﬁl—lble JaelcTBUA:

BOCIIPHHUMATH ¥ (DOPMYJIUPOBATh CYXKICHHS B COOTBETCTBHUHU C YCIOBHSAMH U IEISAMU
OOIIeHus, SICHO, TOYHO, TPaMOTHO BBHIP@XKAaTh CBOKO TOYKY 3pCHUS B YCTHBIX H
MMACBMEHHBIX TEKCTaX, JIaBaTh MOSICHCHMS 10 XOJy PEIICHHS 3a7add, KOMMEHTHPOBATH
MTOJTY4EHHBIN pe3ynbTar;

B X0Jie 0OCYKJICHUS 3aJaBaTh BOTPOCHI MO CYIIECTBY OOCY)KIaeMOUW TEMBbI, TPOOIIEMEI,
pelaeMoi 3a1a4uM, BHICKAa3bIBaTh WU, HALIEJICHHbIE HAa MOKUCK PEIICHHUs, COMOCTaBIATh
CBOM CYXKJEHHS C CY)KICHHUSMU JPYrUX YYaCTHHUKOB JAMAJIOra, 0OHAPYKUBATh Pa3IUuue
U CXOJACTBO TMO3MIMNA, B KOpPpeKTHOW ¢opme (GopMynHpoBaTh pazHOTIACHUS, CBOU
BO3paXKECHMUS;

MIPE/ICTaBIATh PE3yIbTaThl PEIICHUs 3a/lauM, SKCIEPUMEHTA, MCCIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUIEHHS C y4€TOM 3a/ad Mpe3eHTaluu U
0COOEHHOCTEH ayIuTOpUU;

MIOHUMATh U UCIOJIL30BaTh MMPEUMYIIECTBA KOMAaHAHON U UHIUBUAYAIbHONU pabOThI MpU
pelIeHny y4eOHbIX MaTeMaTHYeCKHX 3a/ay;

MIPUHUMATD 1€JIb COBMECTHOM JESATEIbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOU
paboThl, pacnpeaensTh BUIbI pabOT, JOrOBapyUBATHCS, OOCYKIATh MPOLECC U PE3yAbTAT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBATh B TPYIIOBBIX (hopmax paboThl (00CykaeHuss, 0OMEH MHEHUSIMH, MO3TOBBIC
HITYPMBI U IPYTHE), BBIIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOU JIEHCTBUS
C IPYrUMU YJICEHAMU KOMaHJbI, OLIEHUBATh Ka4yeCTBO CBOETO BKJIaJa B OOLIUI MPOJYKT
0 KpUTEPUSIM, CPOPMYITUPOBAHHBIM YYACTHHUKAMU B3aHUMOJCHCTBHSL.

PeryasitTuBHbIe YHHBepCaJIbHbIe y4eOHbIe NelicTBUSA

Camoopranmn3anus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, AJITOPUTM pEIIeHUs 3aJaud (MM €ero uacTh),
BBIOMpATh C€Hoco0 pemeHuss ¢ Y4€TOM HMEIOIIUXCS PEecypcoB U COOCTBEHHBIX
BO3MOXHOCTEHN, apryMEHTHPOBaTh M KOPPEKTHUPOBATh BAapHAHTBHI PEIICHUH C Y4ETOM
HOBOH MH(pOpPMAIUH.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:
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e BJAJIETh CIIOCOOAMM CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLIECCa U Pe3ysibTaTa peIIeHUs
MaTeMaTUYEeCKOM 3adauu;

® IIpeABUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IIPH PELICHUM 3a/ay, BHOCUTH
KOPPEKTHBBI B JEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJICHHBIX OLIUOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

® OLEHUBATh COOTBETCTBUE PE3YNbTATa JEATEIbHOCTU MOCTABICHHOM LIEJU U YCIOBHUSM,
OOBSACHATH NPUYMUHBI JOCTHXKEHUS WM HETOCTHXKEHUS L€, HaXOAUTh OIIMOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

K konmy oOydenuss B 7 kJjacce OOyJarONIMICSA TOJYyYUT CIEAYIOIINE MPEAMETHBIC
pe3ynbTaThI:

Pacrio3naBate W3y4eHHBIE TE€OMETPUUECKHE (QUTYPBI, OMNPEACNATh WX B3aUMHOE
pacrnosiokeHue, H300pa)kaTh TEOMETPUYECKHE (PHUTYPHI, BBITIOJHITh YEPTEKUA IO YCIOBUIO
3amaun. V3MepsTh JIMHEWHbIE W YIJIOBBbIC BENWYMHBL. Pemiath 3amauu Ha BBIYHMCICHUE JUTHH
OTPE3KOB U BEJTUYUH YTJIOB.

Jlenath TpyOyr0 OIIEHKY JMHEHHBIX M YIJIOBBIX BEJTMYUH MPEIMETOB B PEATHHOU JKHU3HH,
pa3MepoB MPUPOIHBIX 00BEKTOB. PaznmuyaTs pazmMepsl 3TUX 0OBEKTOB TIO MOPSIKY BETHUYUHBI.

CTpouTh 4epTekKH K TEOMETPUUECKUM 3aa9aM.

[lonb3oBaThcsi MpU3HAKAMU PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BaTh MPU3HAKK H
CBOMCTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTH TIOTHYECKHE PACCYKACHUS C UCTIOJIHL30BAHUEM IT'€OMETPUUYECKIX TEOPEM.

[lonb3oBaThcsi MpHU3HAKAMU PABEHCTBA MPSAMOYTOJbHBIX TPEYrOJbHUKOB, CBONHCTBOM
MEJMaHbl, MNPOBEAEHHOW K THUIOTEHY3€ NPSIMOYrOJbHOTO TPEYrOJbHUKA, B PEHICHUU
reOMEeTPUYECKUX 3aa4.

Onpenenars napauieIbHOCTh MPAMBIX C MOMOMIBIO YIJIOB, KOTOpPhIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NapamieIbHOCTh MPSAMBIX C OMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM JI0 TOUEK APYTrou mpsiMOM.

Pemrate 3agaun Ha kieT4yaron Oymare.

[IpoBOIUTH BBIYUCIEHHUS M HAXOJUTh YUCIOBbIE M OYKBEHHbIE 3HAUYECHUS YIJIOB B
FeOMETPUYECKUX  3aJadyax C  HCIOJb30BAHMEM CYMMBI  yIJIOB  TPEYroJbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YTJIOB, OOpa30BAaHHBIX IPH MEPECEYCHHM JBYX MapalielbHbIX
MpSMBIX ceKkymlel. PemaTs npakTuyeckue 3aaun Ha HAXOKICHUE YTII0B.

Brnanets nmoHATHEM T€OMETPUUYECKOTO MECTa TOUYEK. YMETh OIMpPeesTh OUCCEKTPHUCY yria
U CEepeMHHBINA NEPICHIUKYISAP K OTPE3KY KaK FTeOMETPHUECKHUE MECTa TOUCK.

@opMyIHpoOBaTH OMpEeNeHUsI OKPY)KHOCTU U Kpyra, XOpJbl U JUaMeTpa OKpPY>KHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh PUMEHSTh 3T CBOWCTBA MPU PEIICHUH 3a]au.

Bragete moHATHEM ONHMCAaHHOW OKOJO TPEYroJbHUKAa OKPYKHOCTH, YMETh HAXOJUTh €€
uentp. [lonp3oBaTecs akTaMu O TOM, 4TO OMCCEKTPHUCHI YTIOB TPEYTOJbHUKA MIEPECEKaloTCs B
OJIHOW TOYKE, MU O TOM, YTO CEpPEOUHHBbIE NEPIEHIUKYJSAPbl K CTOPOHAM TPEYroJdbHUKA
MEPECEKAIOTCS B OAHOM TOUKE.

Brnagete mnoHSATMEM KacaTeabHOM K OKPY)KHOCTH, IIOJIb30BaThCA TEOPEMOM O
MEePHEHIUKYIISIPHOCTU KacaTeJIbHOM U paanyca, IPOBEIEHHOTO K TOUKE KaCAHMUS.



[Tonp30BaThcsi MPOCTEHIIMMU TE€OMETPUUYECKMMH HEPABEHCTBAMHU, IOHHUMATh HUX
MIPAKTUYECKUM CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOCHUS C TOMOILBIO IIUPKYJIIS U JTUHEHKHU.

K xonmy oOyuenuss B 8 kiiacce OOydYaromiuiics IMOJYYUT CIEAYIOIIUE HPEIMETHBIC
pe3yJabTaThl:

Pacrio3naBath OCHOBHBIE BHJIBI UYETHIPEXYTOJHHUKOB, MX SJEMEHTHI, MOJIb30BAaThCA HUX
CBOMCTBAMM MPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IpuMeHsTh CBOWMCTBA TOYKHM IEpPECEYCHHUS MEAMAH TPEyrojbHUKa (LeHTpa Macc) B
pelIeHNH 3a1au.

Bnagets monATueM cpefHeil JIMHUM TPEYroJbHUKA M TpaIeluu, IPUMEHATh UX CBONCTBA
IIpY pElIeHUuH TeoMeTpudeckux 3anad. llomb3oBatbest Teopemon Paneca M TEOpeMOH O
MPOTIOPIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX JUIS peIIeHUs MPAKTUYECKUX 3a]1a4.

[IpuMeHsITh MpU3HAKK MTOJ00HUS TPEYTOJILHUKOB B PEIICHUH T€OMETPUYECKUX 3a/1a4.

[Tonw3oBatbest Teopemoit Iludaropa myis pemieHUs TE€OMETPUUYECKUX M TMPAKTHUECKHUX
3ama4. CTpOUTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKUX 3a]adyaX, CAMOCTOSITENIbHO JIeNaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Bnagerp moHATHAMH CHHYCa, KOCMHYCAa M TaHT€HCA OCTPOro yria MpSMOYroJIbHOTO
TpeyronpHuKa. [101630BaThCSI 3TUMU TOHATUSIMH IS PEIICHUS] MPAKTHYECKUX 3a7ad.

Beruucnsate  (pasnuyHBIME - criocOOaMM) — IUIOMIA[b  TPEYroJbHUKA W IUIOIIAN
MHOTOYTOJIbHBIX ~ Quryp (TOJIB3ysSCh, T/€ HEOOXOAUMO, KalbKylasiTopom). [IpuMeHATH
MOJTyYCHHBIC YMEHHUS B MPAKTHYECKUX 3a/1auax.

Brnagetp NOHATHSMH BIMCAaHHOTO M LEHTPAJIBHOTO yIja, HCIOJIb30BATH TEOPEMBI O
BIMCAHHBIX yIJaX, yriiax MeXAy XOopAaMu (CEeKyIIMMH) U yIJIe MEX]Iy KacaTelabHOM M XOpJoi
IIPU PELICHUH F€OMETPUYECKHUX 3a/1a4.

Bragets moHATHEM ONMHMCAHHOIO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA ONMMCAHHOTO
YETBIPEXYTOJIBHUKA [TPU PELICHNH 3a/1a4.

[IpuMeHATh MONy4YeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE MOJAEIU JIs
3a/1a4 peajbHOM )KU3HHU U MPOBOJUTH COOTBETCTBYIOLIME BHIYMCICHUS C MPUMEHEHUEM 01001
U TPUTOHOMETPHUH (TOJIB3YACh, IIe HE0OX0UMO, KaJbKYISITOPOM).

K xonmy obOydenus B 9 kJjacce oOyyaromiuiicss MOJYYUT CIEAYIOIIME MPEAMETHbBIC
pe3ynbTaThl:

3HaTh TPUTOHOMETpUYECKHME (YHKIHMH OCTPBIX YIJOB, HAaXOJUTh C WX I[OMOIIBIO
pa3IMYHbIE  AJIEMEHTHI  MPSIMOYTOJIBHOTO  TPEYroJbHUKA  («pelIeHHe  MPSMOYTOJIbHBIX
TPEYroJbHUKOBY»). HaxoauTh (C MOMOIIBIO KaldbKyJAsSTOpA) IJIMHBI M YTIIBI JJIS HETAOIWYHBIX
3HAYCHUU.

[Tonb3oBatbest popmyrnaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUISL HAXOXKJACHUS! COOTHOILIEHUI MEX/1y TPUTOHOMETPUYECKUMH BEITMYUHAMM.

Hcnonp30BaTh TEOpPEMBbI CHHYCOB MU KOCUHYCOB Ul HAXOXICHUS Pa3JIMYHBIX 3JIEMEHTOB
TpPEYrolbHUKa («pelIeHrue TPEYrOJbHHUKOBY), MPUMEHSATh UX MPH PEHICHUH Te€OMETPHUUYECKUX
3azad.

Brnagets moHsATHAME MpeoOpa3oBaHUs MOI00US, COOTBETCTBEHHBIX AJIEMEHTOB MOJA00HBIX
¢buryp. [Tonp30BaThcs CBOKWCTBAMU MOJOOHS MMPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIATH UIUHBI U
HaXOJHUTh YIIbl y MOA0OHBIX Quryp. IIpuMeHaTs cBoiicTBa MOJOOHMS B MPAKTUYECKHUX 3aauax.
YMeTh NPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThbCst TEOpEMaMH O MPOU3BEJICHUU OTPE3KOB XOPA, O MPOU3BEIECHUU OTPE3KOB
CEeKYIIMX, O KBaJipaTe KacaTeabHOM.



[lonp30BaThcs BEKTOpaMH, NOHUMATh HMX TEOMETPUYECKMA U (U3UYECKUH CMBICT,
NPUMEHATh UX B PELHICHHMH TEOMETPUYECKUX U (u3mueckux 3anad. IIpuMeHsTh cKaaspHOe
IIPOU3BEICHUE BEKTOPOB [UIsl HAX0XKACHUS JJIMH U YIJIOB.

Ilonp30BaTbCcst METONOM KOOpPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
F€OMETPUUYECKHUX U IIPAKTUYECKUX 3a/a4.

Bnagers MoHATHSAMU NPaBUIBLHOIO MHOTOYIOJIBHHUKA, JJIUHBI OKPY)KHOCTH, JJIMHBI AYyTd
OKPYXKHOCTH M PaJUaHHOM MEpbl YIUVIA, YMETb BBIYMCIATH IUIOIAAb KpPyra M €ro 4YacTew.
[IpyuMeHATH MOTy4YEeHHbIE YMEHHS B IPAKTUUECKUX 3a7a4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETpHH (GUTYp, MPUMEHSTHh IBM)KCHHUS IUIOCKOCTH B
MPOCTEUIINX CITyqasiX.

[IpyuMeHsTh MoJlydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTHh MAaTeMAaTUYECKUE MOJAETH JUIs
3a/1a4 peajbHOM KM3HHU U MPOBOJUTH COOTBETCTBYIOIME BHIYMCIECHUS C MPUMEHEHUEM 01001
Y TPUTOHOMETPUUYECKUX (PYHKIUH (MOIB3YSCh, I1€ HEOOX0UMO, KaJIbKYISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KouaunuyecrBo 4yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aeioB Konrpoan IpakTu (uudposbie)
n/n H TEM IIPpOrpamMmmabl Bcero HBIE yecKkue 06p330BaTeJ'II)HI)Ie
padoTsI padoThbI pecypchl
[Ipocreitmme
bubmmoreka [{OK
1 ;Zoieg :;ZCK;II:M?WPH 1 14 https://m.edsoo.ru/7f
- CIMEperue 415e2e
TCOMETPHUUCCKUX BCININH
bubmmoreka [{OK
2 TpeyroynbHuKH 22 1 https://m.edsoo.ru/7f
415e2e
[TapamensHble psIMBIE bubmmorexa LIOK
3 cyMMa yrToB TpeymﬂbH’HKa 14 1 https://m.edsoo.ru/7f
415e2e
OKpYyXHOCTb U KPYT. bubnuorexa [JOK
4 I'eomerpuueckue 14 1 https://m.edsoo.ru/7f
MMOCTPOCHUS 415e2e
bu6moreka [IOK
5 E{Z]:{T;I); eHue, 0Bo0weHHe 4 1 https://m.edsoo.ru/7f
415e2e
OBIIEE KOJIMYECTBO YACOB 68 4 0
10 [TPOT'PAMME
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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
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

Ne HaumeHoBaHue pa3aeioB u KoaunuyecTBo 4acoB DJIeKTPOHHBbIE
n/n TeM NPOrpaMMBbl KonTpous IpakTn (undposbie)
Bcero | Hble yecKue oOpa3oBaTe/bHbIE
padoTsbI padoThI pecypcebl
bu6mmoreka [{OK
1 YeThIpEXyrolbHUKN 12 1 https://m.edsoo.ru/7f4
17e18
Teopema daneca u Teopema
bubmmoreka [{OK
2 zTHPOHOpHHOHaHBHHX 15 1 https://m.edsoo.ru/74
pe3Kax, noJgo0HbIE 17e18
TPEYroJIbHUKA
IImomans. Haxoxnenue
. bubnuoreka [JOK
g | [VIOHACH TPEYTOTILHIKOBE H 14 1 https://m.edso0.ru/7f4
MHOTOYTOJIbHBIX (pHUTYD. 17e18
[Tnomaau nogo6HbIX puryp
bu6moreka [IOK
4 I;Sf:roaMgfia;Opa v natata 10 1 https://m.edsoo.ru/7f4
17e18
VYTriabl B OKPY>KHOCTH.
Brncannbie 1 onMCaHHBIC bu6moreka [IOK
5 YETHIPEXYTOJbHUKH. 13 1 https://m.edsoo.ru/7f4
KacarenbHble K OKPY)KHOCTH. 17e18
Kacanue okpyxxHocrteit
bu6mmoreka [JOK
6 5{(;]:;1); eHine, obobuene 4 1 https://m.edsoo.ru/7f4
17e18
OBUIEE KOJIMYECTBO YACOB 68 5
[10 ITPOI'PAMME
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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
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

Ne HaumeHnoBanue KosuuecTBO Yacos DJIeKTPOHHBbIE
n/m | pasaesioB M TeM Beero | Kontpons | Ilpaktu | (UH(ppOBEHIe)
NMPOrpaMmblI HBIE qecKHne oOpa3oBaTejibHbIE
padoTsI padorbl | PECYPChI
Tpuronomerpus. Teopemsl bubnuorexa [JOK
1 KOCHHYCOB U CHHYCOB. 16 1 https://m.edsoo.ru/7f41
Pemrenne TpeyroipbHUKOB al2c
Tpeobpasoarine bubnuorexa [JOK
2 nonobus. Metpiieckite 10 1 https://m.edsoo.ru/7f41
COOTHOIIICHUS B al2c
OKPYXHOCTH
bu6moreka [IOK
3 Bektopst 12 1 https://m.edsoo.ru/7f41
al2c
bu6moreka [IOK
4 JlekapToBbl KOOpAHHATEI 9 1 https://m.edsoo.ru/7f41
Ha MJIOCKOCTH
al2c
[IpaBunbHbIE
MHOTOYTOJIbHUKHU. [[mHa bu6moreka [IOK
5 OKPY>KHOCTH H ILJIOIIA b 8 https://m.edsoo.ru/7f41
Kpyra. Beruucnenue al2c
wIoniaaei
bu6mmoreka [JOK
6 JIBMOKEHMS IIJIOCKOCTH 6 https://m.edsoo.ru/7f41
al2c
[ToBTOpEHME, 0000IICHNE bubmmorexa [JOK
7 ’ . 7 2 https://m.edsoo.ru/7f41
CUCTEMaTH3aIus 3HAHUH
al2c
OBUIEE KOJIMYECTBO 68 6 0
YACOB I10 ITPOI'PAMME
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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
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
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