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1. HOACHUTEJIBHASA 3AIIMCKA

['eomeTpus Kak OJMH U3 OCHOBHBIX PA3JIEJOB IIKOJbHOM MAaTEMATUKH, UMEIOLIUN
CBOEH IIebl0 00ECNEYUTh M3Y4YEHHUE CBOWCTB U pa3MepoB (PUTyp, MX OTHOIIECHHUH H
B3aUMHOE PACTOJIOKEHUE, OMUPAETCA HA JIOTUYECKYIO, JOKA3aTeIbHYIO JIMHUIO. LIeHHOCTH
M3YUYEHUsI TeOMETPUHU HAa YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMsl 3aKJIFOYACTCS B TOM, UTO
0o0y4Jaromuiicsi y4uTcsl MPOBOJIUTH JOKa3aTeIbHbIE PACCYKICHHS, CTPOUTH JIOTHUYECKHUE
YMO3AKJIFOUEHHUSI, JTOKA3bIBaTh HMCTHUHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, TPOBOJUTH PACCYKJICHUSI «OT MPOTUBHOTOY», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dbopmynUpoBaTh 0OpPATHBIC YTBEPKICHHUS.

BTopoii 1ienbto n3yueHusi TeOMETPUHU SABJISIETCS UCIIOIb30BAHUE €€ KaK MHCTPYMEHTA
IpU PEIIEHWH KaK MAaTEeMaTHU4YEeCKHX, TaK W NPAKTHUYECKUX 3a7ay, BCTPEUYAIONIUXCS B
peanbHOM >ku3HHU. OOydYaromuicsl MOMKEH HAYy4YUThCS OMNPEACIIUTh T'€OMETPUUECKYIO
burypy, onucarh CJIOBaMH JaHHBIM YEPTEXK WIM PUCYHOK, HAWTH TUIOMIAJb 3€MEIBLHOTO
y4acTKa, PacCYUTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO Kaless WM TpeOyemble
pasMepsl rapaxa i aBTOMOOUJIsL. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAS JIMHUS
B U3ydeHUU reomeTpun. [Ipu pemreHnn 3agad MPaKTHUECKOTO XapakTepa 00ydaroniuics
YUHUTCSI CTPOUTh MAaTEMATHYECKHUE MOJENH PEaIbHBbIX KU3HEHHBIX CUTyalUd, NPOBOJIUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BaxHO MOAYEPKUBATH CBA3U FEOMETPUU C IPYTUMHU yU4E€OHBIMU MPEIMETaMU,
MOTHBUPOBATh HCIIOJNIB30BaTh OMpENEICHUS TEeOMETpPHUUEeCKHX (Uryp W TOHSITHH,
JEMOHCTPUPOBATh MPUMEHEHHE MOJYyYEHHBIX YMEHUN B (PU3MKE M TEXHUKE. DTH CBS3U
HaubOoJee spko BUIAHBI B Temax «Bekrtopb», «TpuronHomerpuueckue COOTHOIICHUSY,
«Meton koopauHaT» u «Teopema ITudaropay.

VYyeOnbiii kypc «l'eomeTpus» BKIIOYAET CICAYIOIIME OCHOBHBIE pa3elibl
conepxkanus: «['eomerpuueckue GuUrypsl U ux CBOMCTBa», «VI3MepeHne reoMeTpruIecKux
BEJIIMUMH», «J/[eKkapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «/lBHKeHUA
mIockocTy, «IIpeobpazoBanus MOI00US».

Ha usyuenue yueOHoro kypca «I'eomerpusi» otBoautcs 204 daca: B 7 kiacce — 68
yacoB (2 yaca B He/iento), B 8 kiacce — 68 yacoB (2 yaca B Hellento), B 9 kinacce — 68 yacos
(2 yaca B HezielNIO).

2. COAEP)KAHUE OBYYEHUS
7 KIIACC

Hauanbabie nonstus reometpun. Touka, mpsiMasi, OTpPE30K, Jyd. Yrou. Buasl yrios.
BepTtukaneHble u cMexHble yribl. buccekrpuca yrima. JlomaHas, MHOrOyroJIbHUK.
[TapannenbHOCTh ¥ NEPIEHAUKYISIPHOCTD NPSIMBIX.



Cummetrpuunbie ¢urypsl. OCHOBHBIE CBOWMCTBAa oceBol cummeTpuu. [Ipumepsr
CUMMETPUHU B OKPYXKAIOIIEM MUDE.

OCHOBHBIE NOCTPOEHUSI C MOMOIIBIO LIUPKYJISA U JIMHEWKU. TpeyroiapHuK. BeicoTa,
MeJuaHa, OMCCEKTpUCa, UX CBOWCTBA.

PaBHOOEApEHHBIN 1 paBHOCTOPOHHUN TPEYroibHUKU. HepaBeHCTBO TpeyronbHUKA.

CBolicTBa M TPU3HAKK PABHOOEAPEHHOrO TpeyroyibHuKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NPU3HAKK MAPAJUIENBHBIX NpsMbIX. CyMMa YIJIOB TpPEYrojbHUKA.
Breuinue yribl TpeyrojibHUKa.

[IpssMOyTONIBHBIN TPEYroNbHUK. CBOMCTBO MEIMAaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K TunoreHyse. lIpu3Haku paBeHCTBAa NPSAMOYIOJIBHBIX TPEYrOJIbHUKOB.
IIpsAMOYTOJIbHBIN TPEYTOJABHUK C yrioMm B 30°.

HepaBsencTBa B reoMerpuu: HEpPaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O [JIMHE
JIOMaHOM, Teopema 0 OoJbllIeM YyIJie U OoJblliel CTOPOHE TpeyrojbHuKa. [lepnenauxynsp
Y HaKJIOHHAas.

I'eomerprueckoe MecTo To4YeKk. buccekTpuca yria U cepeIMHHbINA NEPIEHAUKYIISIP K
OTPE3KYy KaK FeOMETPUUECKUE MECTA TOUEK.

OKpyXHOCTb M KpyI, XOpJa W JHAMETp, UX CBOMCTBA. B3aumHOE pacmnosoxkeHHe
OKpPYXHOCTH U IpsiMoi. KacarenpHas U cexymas K OKpy>KHOCTH. OKpy>KHOCTb, BIIUCAaHHAsI
B yroi. Brnicannas U onucaHHasi OKpy>KHOCTH TPEYTrOJIbHUKA.

8 KUIACC

YerbipéxyronpHuku. [lapamienorpamm, €ero nNpu3Haku U CBOKWCTBA. YacTHBIE Cly4yau
napajyiesiorpaMMoB  (MIPSIMOYTOJIBHUK, POMO, KBaApar), WX TMPU3HAKH U CBOICTBA.
Tpanenus, paBHOOOKas Tparemnusi, € cBoMcTBa M Mpu3Haku. [IpsMoyroibHas Tpanerusi.

Meton ynBoenusa meauansbl. LienTtpanbHas cumMmetpust. Teopema daneca u teopema o
MPONOPLIMOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKa.

[lomobue  TpeyronbHUKOB, Kod(durmument mnomgodusa. IlpusHakm  momoOus
TpeyYroJdbHUKOB. [I[prMeHeHnne moao0us Mpu pemeHny NPaKTUYECKUX 3a/1a4.

CaoiicTBa 1uiomaged reomeTpuueckux ¢uryp. DopMynasl s UIOHIAAU
TpEYroJibHUKA, apajjiesiorpaMma, pomoOa u tpaneruu. OTHOMICHUE TUIOMAAeH MOT00HBIX
¢buryp.

Boluncnenue miomaaeil TpeyroibHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIETYATOM Oymare.

Teopema Iludaropa. [Ipumenenue teopemsl [Iudaropa npu penreHUN TPaKTHUECKUX
3a7a4.

CunycC, KOCHHYC, TAHT€HC OCTPOrO yria MpsAMOYTrOJIbHOIO TPEeYrojabHuKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO. Tpuronomerpuueckue ¢hyHkiuu yriaos B 30, 45 u 60°.

BrnimcanHnble 1 HEHTpaNIbHBIE YIJIbI, YTOJI MEXIY KACATEIbHOW U XOPAOU. YTIIbl MEKIY
XOpJlaMU W CEKylIMMH. BNHCaHHbIE M ONUCAHHBIE YETHIPEXYTOJBHUKUA. B3ammHoe
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pacnojyiokeHHue ABYyX OKpyxkHocTel. Kacanue okpyxxkHocteid. OO1ue KacaTenbHble K JBYM
OKPYXHOCTSIM.
9 KUIIACC

Cunyc, kocunyc, tanreHc yriioB oT 0 po 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJeCTBO. DOPMYJIbI IPUBEICHHUS.

Pemenue TtpeyronbHukoB. TeopeMa KOCMHYCOB M TeopeMa CHHYcOB. PemeHue
MPaKTUYECKUX 33]]a4 C UCTOIb30BAHUEM TEOPEMbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmoaoo6us. [logoOre coOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mMpOM3BENEHUHM OTPE3KOB XOpJ, TEOPEMbl O TMPOU3BEIECHUU OTPE3KOB
CEKYIIHX, TeOpeMa O KBaJpaTe KacaTeIbHOM.

BekTop, anuHa (MOAyib) BEKTOpa, COHAMPABIEHHbIE BEKTOPHI, MPOTHUBOMOJIOKHO
HaIpPaBJICHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPAIMH HAJ]
BeKTOpamu. Pasno’keHue BeKTopa MO JBYM HEKOJIMHEApHBIM BekTopaM. KoopauHaThl
BekTopa. CKalsipHOE MPOU3BE/IEHHE BEKTOPOB, NMPUMEHEHUE JUIsl HAXOXKICHUS JJIUH U
yTJIOB.

JlekapToBbl KOOPAMHATHI HA IJIOCKOCTH. YPaBHEHHUS MPSIMOM M OKPYXHOCTH B
KOOpJIMHATAaX, IEPECEUYECHUE OKPYKHOCTEH U MpsAMBIX. METon KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[TMHA oKpyx)HOCTHU. ['pagycHas u panuaHHas Mepa
yria, BBIYUCIEHUE JUIMH AYT OKpy>kHOocTel. [lnomane kpyra, cekropa, CErMEHTa.

JIBUKEHUST TJIOCKOCTH M BHYTPEHHHE CUMMETpUH (Guryp (djeMeHTapHbIe
npeacrasienus). [lapamnensHelit neperoc. IToBopoT.

3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaTbl OCBOCHHUS IMPOTpaMMbl yueOHOro kKypca «l'eoMeTpusi»
XapaKTePU3YIOTCH:

1) naTpuoTHYeCKOe BOCIIUTAHHE:

NPOSBICHUEM HWHTEpPECAa K MNPONUIOMY W HACTOSIIEMY POCCHMCKOM MAaTEMaTHKH,
IIEHHOCTHBIM OTHOIICHUEM K JOCTHIKCHUSIM POCCHHUCKHX MAaT€MaTUKOB M POCCUUCKOU
MaTEMaTUYE€CKOM IIKOJIbI, K HCIOJb30BAHUIO 3THUX JOCTHXCHUH B APYIMX HAayKax W
MPUKIIAJIHBIX cdepax;

2) rpa:xxaaHcKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHHUIO OOSI3aHHOCTEH T'pakIaHWHA W peajii3allid €ro Ipas,
MpEACTaBICHUEM O MAaTEMAaTHUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
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ABJICHUM, IPOLIEAYP I'PaXAAHCKOT0 0011eCTBa (HApUMeEp, BIOOPHI, OPOCHI), TOTOBHOCTHIO
K OOCYXJEHHUIO STUYECKUX TMpoOJieM, CBSA3aHHBIX C MPAKTUYECKUM TPUMEHEHUEM
JTOCTH)KEHUM HAyKH, OCO3HAHMEM BaXXHOCTU MOPAIbHO-3TUYECKUX MPHUHIIUIIOB B
e TEIIbBHOCTUA YYEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOM HAa aKTHBHOE YYaCTHE B PEIICHUHU MPAKTUUECKUX 3a/1ad MaTeMaTHYeCKON
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MAaTeMaTHYECKOTO 00pa30BaHUs HA MPOTSKEHUH
BCEU KU3HM JIs yCIIEUTHON MPOo(hEeCCUOHAIBHOM JeATeTbHOCTU U Pa3BUTHEM HEOOXOIUMBIX
YMEHUM, OCO3HAHHBIM BBHIOOPOM U TIOCTPOCHHEM WHAWBUIYAIBHOW TPACKTOPUU
0o0pa3oBaHUsl W >KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX
nOTpeOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIOCOOHOCTHIO K AMOIMOHATLHOMY U 3CTETUYECKOMY BOCTIPHUITHIO MAaTEMATHUYECKUX
OOBEKTOB, 3aja4, pEIIeHUM, pacCyX JEHUW, YMEHHUIO BHJIETh MaTeMaTUYECKHUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHUSA:

OpUEHTAIMEN B JICATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MPECTABICHHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI YEJIOBEKA, MPUPOJIBI U 00IIECTBA, TOHUMAHHEM
MaTEMaTUYECKON HayKu Kak c(epbl YeT0BEYECKOM JEsTeNIbHOCTH, TAoB €€ pa3BUTHUS U
3HQUMMOCTH JUIA Ppa3BUTHUS LUBWIW3ALHUM, OBJAJCHUEM S3bIKOM MATEMATHKH H
MaTE€MaTHYECKON KYJIbTYpOH KaK CPEJCTBOM IMTO3HAHUS MUPA, OBJIAJEHUEM MPOCTEHIIUMU
HABBIKAMU UCCIIE0BATEIbCKOMN NS TEIbHOCTH;

6) ¢usnueckoe BocnUTaHHE, (POPMHUPOBAHUE KYJIBLTYPbl 30POBbSl H
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

TOTOBHOCTBIO MPUMEHSITh MAaTeMaTUUYECKHE 3HAHHUS B MHTEPECAX CBOETO 30POBbS,
BEJICHUSI 370pOBOro o0Opasza KU3HU (370pPOBOE NHUTAaHUE, COATAHCHPOBAHHBIN PEXKUM
3aHIATHA U OTABIXa, perysipHas (U3MvecKas aKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA
pednekcun, MpU3HAHUEM CBOETO MpaBa Ha OMHUOKY M TAKOTO e MpaBa JIPyroro 4eI0BeKa;

7) 3K0JIOTM4YeCKOe BOCIIUTAHHUE:

OpUEHTAIlMEll HAa NPUMEHEHHWE MaTEeMaTUYEeCKUX 3HAHUM Uil pelleHus 3ajad B
00JIaCTH COXPAHHOCTU OKPYKAIOMIEH Cpe/bl, IUIAHUPOBAHUS TMOCTYIMKOB W OICHKUA HX
BO3MO>KHBIX MOCJIEACTBUN 111 OKPYXKAOIIEH Cpeibl, 0CO3HAHUEM TII00AIbHOTO XapaKTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEN UX PEIICHUS;

8) ajanranusa K U3MEHAKIUMCS YCJTOBUSAM COIMAJIBHON M MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO NESITEIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCA
y ApYTrux JI0JIei, MpuoOpeTaTh B COBMECTHOW JIESATEIIbHOCTH HOBBIC 3HAHUS, HABBIKU U
KOMIETEHI[UU U3 OMbITA IPYTUX;

HEOOXOIUMOCTbIO B (DOPMUPOBAHUU HOBBIX 3HAHUM, B TOM uucjie (GOpMyJIHUpPOBATH
UJeu, TOHATHUS, TUNIOTE3bl 00 OOBEKTaX U SIBJICHUSAX, B TOM YHUCIE paHEE HEU3BECTHBIX,

6



0CO3HaBaTh JACHUIUTHl COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAaHUPOBATH CBOE

pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYalUIO, BOCIPUHHUMATH CTPECCOBYIO

CUTYalIUIO KaK BbI30B, TPEOYIOIINI KOHTPMEpP, KOPPEKTUPOBATH NPUHUMAEMbIE PEIICHUS U
nencTBus, (GOpMYIUPOBATh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OMBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHMBEpPCAJIbHBIC Y4eOHbIC JeHCTBHUS

Bba3oBble JJornuecKue 1edcTBUA:

BBISBJISATE M XapaKTEPU30BaTh CYIIECTBCHHBIC TMPH3HAKHM MAaTEMAaTHYECKHUX
00BEKTOB, MOHATHUH, OTHOIIICHUH MEXy TOHATHAMH, POPMYIUPOBATH OMPEACICHUS
NOHSITHH, YCTAaHABIMBATH CYIIICCTBEHHBIN MPU3HAK KIaCCU(PUKAIIMKA, OCHOBAHUS JIJIs
00001IIeHNS ¥ CPAaBHCHHUS, KPUTSPUH TIPOBOJUMOTO aHAJIN3a;

BOCIIPUHHMMATh, (POPMYJIHUPOBATH U MPEOOPA30BHIBATH CYKJICHUS: YTBEPAUTCIIbHBIC
U OTpHIIATCIIbHBIC, CAMHUYHBIC, YaCTHBIC M OOIIUE, YCIIOBHEIC,

BBISIBJISITh MAaTEMaTHYCCKUE 3aKOHOMEPHOCTH, B3aWMOCBS3U M IPOTHBOPEYHUS B
dakTax, JAHHBIX, HAONIONCHUSAX W YTBEPKICHHSX, Ipeajaratb KPUTCPUU IS
BBISIBIICHUSI 3aKOHOMEPHOCTEH U MTPOTHUBOPECUHIA;

JIeNIaTh BBIBOJIBI C MCTIOTB30BAHMUEM 3aKOHOB JIOTUKH, JICTyKTUBHBIX H WHIYKTHBHBIX
YMO3aKJIFOUEHUH, YMO3aKITIOUCHHI 110 aHAJIOTHH;

pa3dupaTh J0Ka3aTeNbCTBA MATEMAaTHYECKHX YTBEpXACHHUU (TIpsIMBIE W OT
NPOTHBHOIO),  MPOBOJHWTH  CAMOCTOSTEIBHO  HECIOXKHBIE  JOKa3aTeIbCTBA
MaTeMaTUICCKUX (aKTOB, BBICTPAWBATh apTyMEHTAIIWIO, MPUBOJIUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHNUS,

BBIOWpATh CIOCO0 pelieHus: yueOHOU 3amaun (CpaBHHBATh HECKOJIBKO BApUAHTOB
penieHus, BBHIOMpaTh HawbOolee TMOAXOMANIMH C Y4ETOM CaMOCTOATEIHHO
BBIJICICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabcKkue 1eCTBHUA.

MCIIOJIb30BaTh  BOMPOCHI KAaK MCCIENOBATEIbCKAA WHCTPYMEHT TO3HAHUA,
dbopMynupoBaTh  BOMPOCHL,  (PUKCHUPYIONIME  MPOTUBOpPEYHE,  MPoOIIEeMYy,
CaMOCTOSITETIHO yCTaHABJIMBAThH HWCKOMOE W JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOJUTH TI0O CAMOCTOSITEIBHO COCTABIICHHOMY TUIAHY HECJIOKHBIA SKCTIEPUMEHT,
HEOOJIBIIIOE HCCIEIOBAHUE IO YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTHYE€CKOTO
00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

CaMOCTOSITEIbHO  (pOpMyJUpOBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjibTaTaM
MPOBEAEHHOIO  HAONIOACHUS,  MCCJIEJAOBaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUIA;



IMPOTHO3HUPOBATL  BO3MOKHOC  pPa3BUTUC rmponecca, a TaKXKE  BblABHUI'AaTh
MMPCAIOJOXKCHHUA O €T0 PAa3BUTHH B HOBBIX YCJIOBHUSAX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEIOCTATOYHOCTh U U30BITOYHOCTh MH(POPMALIUHU, TaHHBIX, HEOOXOUMBIX
JUISL pelIeHUs 3aJauH;

BbIOMPATH, AHAIM3UPOBATH, CHCTEMATU3UPOBATH U MHTEPIPETUPOBATH HH(DOPMAIUIO
pPa3IUYHbBIX BUAOB U (OPM IPEACTABICHNUS;

BbIOMpaTh (QopMy MpeacTaBlieHUs HHPOPMALMK U WUIIOCTPUPOBATH pPEIaeMble
3aJlayu CXeMaMH, TuarpaMMamMu, MHOU rpaduKkoil 1 UX KOMOUHAIUSIMU;

OLICHMBATh HAAEKHOCTh MHPOPMALIMHU MO KPUTEPHUSIM, MPEIJIOKEHHBIM yUUTEIeM
Wik copMyITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eiCTBHSA:

BOCIIPUHMMATh U (OPMYJIUPOBATH CYKJICHHS B COOTBETCTBHM C YCIOBUSMH U
IEJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOKO TOUKY 3PEHUS B YCTHBIX
M THCBMCHHBIX TEKCTaX, JlaBaTh IIOSCHEHUS [0 XOAY peIICHUS 3ajadH,
KOMMEHTHPOBATh TOJYYCHHBIN PE3yJIbTaT;

B XOJ¢ OOCYXJCHHS 3aJlaBaThb BOIPOCHI IO CYIIECTBY OOCYKIAEMOH TEMBI,
po0OJIeMBbl, peraeMoii 3aJ1a4u, BEICKa3bIBATh HJI€U, HAIICJICHHBIE Ha MIOUCK PEIICHHUS,
COTOCTAaBJISITh CBOM CYXXIEHHUS C CYXICHUSMU APYTHMX YYaCTHHUKOB JIMAJIOra,
OOHapy>XHMBaTh pa3IMuh€ M CXOJACTBO TO3UIMH, B KOPPEKTHOU Qopme
bopMynHpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;

NPENICTABISATh PE3yNbTaThl PEHICHUS 3aJadyd, OSKCIEPUMEHTa, HCCIeOBaHUS,
NPOEKTa, CaMOCTOSITEIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3ajaad
NPE3CHTAIIMN 1 0COOCHHOCTEH ayIUTOPHH;

MOHUMATh ¥ UCIIOJIb30BATh MPEUMYIIIECTBA KOMAaHIHON U MHANBUAYATLHOU pabOThI
IIpU pelIeHUHN YYEOHBIX MAaTEMaTHUYECKUX 3a]1aY;

NpUHUMATh 1IeIb COBMECTHOW JEATEIbHOCTH, IIJIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThI, pacmpenensaTh BUIbI padOT, JOrOBapUBATHCSH, OOCYKIATh
MIPOIIECC U Pe3ynbTaT padoThl, 0000IIaTh MHCHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYMNNOBBIX (opmax paboTel (0OCYyKIaeHusi, oOMEH MHEHHUSIMH,
MO3TOBBIC IITYPMBI U IPYTHE), BBHITIOJHATH CBOIO YaCTh Pa0OTHI U KOOPIUHUPOBATH
CBOM JICHCTBUS C IPYTUMU WICHAMH KOMaHJIbI, OIEHUBATh KA4€CTBO CBOETO BKJIa/Ia
B 0O0mMiA TPOAYKT TO KpUTEpUsM, CHOPMYIUPOBAHHBIM  YYaCTHHUKAMU
B3aUMOJICCTBHUSL.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH

CaMoopraHmaunﬂ:

CaMOCTOSITEJIbHO COCTAaBJSITh IUIAH, AJITOPUTM PEIICHUS 3aJaud (UM €ro 4acTh),
BBIOMpaTh CHOCOO pEIHIeHUsI C YYETOM HMEIOIIMXCS PECYypcoB M COOCTBEHHBIX
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BO3MOXXHOCTEM, ApTYMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN ¢ yYETOM
HOBOW MH(QOpMaLIUH.
CaMOKOHTPOJ/Ib, IMOLMOHAJIBHBIH HHTEJJICKT:

e BIIQJIETh CHOCOOAMU CaMONPOBEPKH, CAaMOKOHTPOJIA Ipoliecca M pe3yibTaTa
peLIeHUs MAaTEMAaTUYECKON 3a1a4u;

e TMPEIBUAECTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEIICHUU 3a/1a4H,
BHOCHUTB KOPPEKTHUBHI B ACSATEIIBHOCTh HA OCHOBE HOBBIX 00CTOSI TEIBCTB, HAWIEHHBIX
OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

e OILICHHUBATh COOTBETCTBUE pPE3yJbTaTa AEATEIBHOCTUH IIOCTABICHHOW LEIU W
YCIOBUSIM, OOBSICHATh MPUYUHBI JOCTHIKEHUS WJIM HEJOCTUXKEHUS LU, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenust B 7 kJjiacce oOy4YarOIIMICS MOJYYUT CJICAYIONINE MPEIMETHBIC
pe3yJIbTaTHI:

Pacno3naBaTh u3ydeHHBIE TE€OMETpUUECKHE (QUTYpPBI, OMPEACNATh HX B3aUMHOE
pacriooKeHne, n300paxkaTb reoMeTpuUecKrue (GUTYpHI, BBIOIHATH YEPTEKH 10 YCIOBHIO
3agauu. I3MepAaTh TMHEWHBIE U YIJIOBBIE BEJIMUMHBI. Peliats 3a71a4n Ha BEIYUCIIEHUE JJIMH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenath TpyOyr0 OILIGHKY JIMHEWHBIX W YIJOBBIX BEJIMYMH TMPEIMETOB B peaibHOU
KU3HH, Pa3MEPOB IPUPOTHBIX 00BEKTOB. PaznmnuaTh pazMepsl 3TUX 0OBEKTOB MO MOPSAKY
BEJINYUHBI.

CTpouth 4epTekKHU K TCOMETPUUECKUM 3a/1adyam.

ITonp30BaThCs MpU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, HMCMOJIb30BATh MPU3HAKU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIHFHUKOB IIPH PEIICHUH 3a]1a4.

[IpoBOAUTH JTOTUYECKHE PACCYKACHUS C UCIIOIB30BAHUEM F€OMETPUUECCKUX TEOPEM.

[Tonmp30BaThCA MpU3HAKAMM PABEHCTBA MPSMOYTOJBbHBIX TPEYTOJIbHUKOB, CBOUCTBOM
MEJWaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MOPSMOYTOJbHOTO TPEYrOJbHUKA, B PEIICHUU
F€OMETPUUYECKHX 3a/1a4.

OrnpenensaTs napaaieIbHOCTh MPSIMBIX C TOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT ¢ HUMHU
cekymas. Onpenenars mapauieIbHOCTh MPSMBIX C TTOMOIIBIO PABEHCTBA PACCTOSHUU OT
TOYEK OJHOW MPSIMOM IO TOYEK APYTOU MPSIMOM.

Pemrate 3a7aum Ha KieTyaToit Oymare.

[TpoBOAUTL BBIUKMCICHHS W HAXOJWUTh YUCJIOBbIC W OYKBEHHBIC 3HAUCHHS YIJIOB B
FEOMETPUUYECKUX 3aJlayaX C MCIOJb30BAHUEM CYMMbI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTII0B, 00pa30BaHHBIX IIPH MEPECCUCHNN ABYX MapajieaIbHBIX
NPSIMBIX CEKyIIeH. PemaTh mpakTHYeCKHUE 3a/1a4l Ha HAaXO0XXAECHHUE YIJIOB.

BiageTs moHATHEM T€OMETPUUECKOTO MECTa TOUEK. Y METh ONPEACISITh OUCCEKTPUCY
yIJIa U CEPEIUHHBIN NEPIICHANKYJIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTa TOUEK.



@opMynUpPOBaTh ONPEACIEHUS OKPYXHOCTH M Kpyra, XOpAbl W JHAMETpa
OKPYKHOCTH, TMOJIb30BATbCA HMX CBOMCTBAMHU. YMETh NPUMEHATH OTU CBOWCTBA IIPU
peleHny 3aaad.

BianeTp moHATHEM ONMHUCAHHON OKOJIO TPEYTOJIbHHKA OKPYKHOCTH, YMETh HaXOIUTh
e€¢ nenrp. Ilomp3oBaTbecst (akTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYroJIbHHKA
MEPECEKAIOTCS B OJTHOM TOYKE, MU O TOM, UYTO CEPEAMHHBIC MEPINEHIUKYISPHI K CTOPOHAM
TPEYTOJIbHUKA MIEPECEKAOTCS B OJTHOM TOUKE.

Binaners mnoHsATHEM KacaTeJbHOM K OKPYKHOCTH, II0JIb30BaTbCs TEOPEMOU O
NEPIEeHANKYIIPHOCTH KacaTeIbHOU U paanyca, MPOBEAEHHOTO K TOYKE KacaHus.

[Tonp30BaThCs MOPOCTEHIIMMHU TE€OMETPUUECKUMHU HEPABEHCTBAMH, IOHUMAaTh HX
MPAKTUYECKUN CMBICII.

[IpoBOUTH OCHOBHBIE T'E€OMETPUYECKHE IIOCTPOCHUSI C MOMOUIBIO IUPKYId H
JIMHEWKHMU.

K koHiy oOyuenusi B 8 kiacce oOydaromuiicsi MOTYYUT CIAEAYIONIUE MPEIMETHbBIE
PE3YyABTATHI:

Pacno3HaBaTh OCHOBHBIEC BU/IbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, TTOJIb30BATHCS UX
CBOWMCTBAaMHU TPU PEUICHUU T€OMETPUUECKUX 3a/a4.

[IpuMeHATh CBOMCTBA TOYKH IMEPECEUEHUsS] MEAUAH TPEYroJibHUKa (LEHTpa Macc) B
peuieHnuy 3aaad.

Brnanerp moHATHEM CpelHEN JIMHUM TPEYTrOJIbHUKA M Tpalelud, NPUMEHSATHh HX
CBOMCTBa MNpU pelIeHUuU reoMerpuueckux 3anad. [lonap3oBaTbesa Teopemoit daneca u
TEOPEMOI O MPOMOPIUOHANBHBIX OTPE3KAX, IPUMEHATh UX [JI PEIICHUS MPAKTUYECKUX
3a/1ad.

[TpumeHsTh TpU3HAKK MTOJ00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUUECKHX 3a/1a4.

[Tos3oBaThest TeopeMoit [udaropa aist pereHus reoMeTpUIECKUX U MPAKTHICCKUX
3amgad. CTpOUTh MATEMAaTUYECKYH) MOJEIb B MPAKTUYECKHX 3aJadyax, CaMOCTOATEIBHO
JIE€JIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIMHBI.

BianeTe noHATHAMU CHHYCaA, KOCHHYCA M TAHI'€HCA OCTPOro yIJia MPSMOYTOJIBHOIO
TpeyroJibHuKa. [101p30BaThCS 3TUMU MOHATUSAMMU ISl PELICHHS ITPAKTUYECKUX 3a/1a4.

Boeruncnars  (pa3nuyHBIME - CIIOCOOAMHM) IJIOMIAh TPEYroJbHUKA U IUJIOMIATU
MHOTOYTOJIbHBIX (Uryp (MOJB3YysICh, TJ€ HEOOXOAMMO, KalbKyasTopoM). IIpumeHsTh
MOJyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bianetp noHATHSAMH BOMCAaHHOTO WM LEHTPAJIBHOIO YIjla, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIjax, yriax MeXIy XopAaMu (CEKyIIMMH) U YIJIe MEXIy KacaTellbHOW U
XOpJIOW MPH PEUICHUN T€OMETPUUECKUX 3a]1a4.

Bimanetp T1OHATMEM ONHMCAHHOTO YETBIPEXYrOJIbHUKA, MPUMEHSATH CBOMCTBA
ONMCAHHOTO YETBIPEXYTOJbHUKA IPU PELICHHUH 3a/1a4.

[IprMeHATh MOTy4YEHHBIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJAEIU
JUISL 33724 PeabHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUYNCICHUS C MPUMEHEHUEM
moA00UsI U TPUTOHOMETPHUH (TI0JIB3YSICh, A€ HEOOXOANUMO, KaJTbKYISTOPOM).
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K xoniry oOyuenust B 9 kijiacce oOydarOUIUHCs MOMYYUT CIECAYIOIMINE MPEIMETHBIC
pe3yJIbTaTHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPHIX YIJIOB, HAXOAUTh C MX IMOMOIIbIO
pa3lIUYHbIE AJIEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («PEUICHUE MPSIMOYTOJIbHBIX
TPEYroJbHUKOBY). Haxomuth (C MOMOIIBIO KaJIbKYJISITOpa) IJIWHBI W YIJIbl  JJIS
HETaOJIUYHBIX 3HAYCHUH.

[Tonw3oBaThcss (opMyaMu MPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJISI HAXOKJICHHUSI COOTHOIICHUN MEXy TPUTOHOMETPUUECKUMU BEJIMUYNHAMU.

Hcnonb3oBaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JJIsl HAXOXJIACHUSA Pa3IUUYHBIX
AJIEMEHTOB TPEYrojbHUKA («PEIIEHUE TPEYrOJILHUKOBY), MPUMEHSITh WX MPU PEHICHUU
reOMETPUUYECKUX 3aay.

Brnanerp mnoHsTHsMH TipeoOpa3oBaHUS T0A00HMS, COOTBETCTBEHHBIX JJIEMEHTOB
nonoOHbIX ¢uryp. Iloab3oBaThcs CBONCTBaAMHU MOA0OMS TMPOU3BOIBHBIX (UTYpP, YMETh
BBIYHCIISIT JUTMHBI U HAXOJIUTH YIJIbI y MOJ00HBIX (uryp. [IpumeHsTh cBOMCTBA 000U B
MPaKTUYECKUX 3a7a4axX. YMETh MPUBOAUTH MPUMEPHI MOJO0HBIX (UTYP B OKPYKAIOIIEM
MUpE.

ITonp30BaThCsd TEOpEMaMU O TMPOU3BEICHUU OTPE3KOB XOpA, O MPOU3BEICHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpPAMH, MOHUMATh WX T'€OMETPUUYECKUN U (PU3MUECKUN CMBICIH,
NPUMEHSTh UX B PEIICHUU T€OMETPUUECKUX U PU3NYecKuX 3aaad. [[puMeHsTh ckalsapHoe
IIPOU3BEJICHNE BEKTOPOB JJIs1 HAXOKICHHS JJIMH U YTJIOB.

ITonb30BaThCs METOAOM KOOPAMHAT HA IIOCKOCTH, MPUMEHSTh €ro B PELICHUU
F€OMETPUUECKUX U MPAKTUUECKUX 3a]1a4.

Branerp NOHATUSAMM MPAaBWIBHOTO MHOIOYTOJBHUKA, JJIUHBI OKPYKHOCTH, JJIMHBI
IOyTW OKPYKHOCTU M PaJMaHHON MEpbl yIJIa, YMETh BBIYUCIATH IUIOLIAJb Kpyra M €ro
yactei. [[puMeHsTh OJIy4YEeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1auax.

HaxomuTe ocu (Wu EHTPBI) CUMMETPHUH (PUTYD, TPUMEHATH IBUKEHUS TNIOCKOCTH B
MPOCTEUIIINX CITyYasiX.

[IpuMeHsTh MOTyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHUE MOJIEIU
JUTS1 3a]1a4 peanbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIYUCICHHS C TPUMEHEHHEM
momoOusT W TPUTOHOMETPUYECKUX  (GyHKIMHA  (MONB3ysCh, TA€  HEO0OXOIHUMO,
KaJIbKYJATOPOM).

4. TEMATUYECKOE INTAHUPOBAHUE
7 KIIACC

KoaunuecTBo yacoB
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Ne HanmenoBanue ONEeKTPOHHBIE
/0 | pa3aenoB U TEM Beero Kontponensie | Ilpaktuueckue | (unupoBbie)
MPOrpaMMbI paboThI paboTsl 00pa3zoBaTesbHbIC
pecypchl
[Ipocreitmme
reOMETPUUECKHE
UTYPBI U UX
1 S)Bogfma 14 bu6mmoreka [IOK
' https://m.edsoo.ru/7f415e2e
N3mepenue
F€OMETPUUECKHUX
BEJIMYUH
bubmmoreka [{OK
2 T 22 1
PEYrobHId https://m.edsoo.ru/7f415e2e
[TapannensHbie
3 MpsIMBIE, CyMMa 14 1 bubnuoreka [JOK
YIJIOB https://m.edsoo.ru/7f415e2e
TPEYroJIbHUKA
OKpYyXHOCTb U
KpYT. bubnuoreka [IOK
4 14 1
I'eomerpuueckue https://m.edsoo.ru/7f415e2e
MTOCTPOCHHUS
[ToBTOpEHME, BuG 1OK
nbnmoTexa
5 60011eHNe 4 1
0RO mv HH https://m.edsoo.ru/7f415e2e
3HAHUH
OBIIEE KOJIMYECTBO 68 4 0
YACOB I1O ITPOTPAMME
8 KJIACC
KonunyecTBo yacoB DJIEKTPOHHBIE
Ne HaumenoBanue
(mudpoBsIe)
/ pa3AciioB U TEM Bceer KoHTpoabubl IIpakTuecku
o0pa3oBaTelbHbIC
1| MIPOrpaMMBbl 0 ¢ paboThI € paboThI
pecypcbl
bu6mmoreka [JOK
1 YeTbIpEXYroJIbHUKH 12 1 https://m.edsoo.ru/7f417el
8
Teopema daineca u
Teopema o
HTPOTIOPIHOHATHEI bu6mmoreka [JOK
2 potiop 15 1 https://m.edsoo.ru/7f417el
X OTpe3Kax, g
0I00HbIE a
TPEYroJbHUKU
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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/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

[Lnomane.
Haxoxnenue
Iomaaei bubmuoreka [IOK
3 TPEYroJIbHUKOB U 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJIbHBIX 8
¢uryp. [lnomann
o100HBIX puryp
Teopema [Tudaropa bubmmoreka [JOK
4 U Havana 10 1 https://m.edsoo.ru/7f417el
TPUTOHOMETPHHU 8
Vrisl B
OKPY>XHOCTH.
Bnucannsie u
OITMCAHHBIC bubmmoreka [{OK
5 YeTHIPEXyrOJIbHUKH. 13 1 https://m.edsoo.ru/7f417el
KacarenpHEbIe K 8
OKPY>XHOCTH.
Kacanue
OKPYXHOCTEN
bu6moreka [IOK
[ToBTOpEHME,
6 . 4 1 https://m.edsoo.ru/7f417el
0000111eHIe 3HAHU g
OBIIEE KOJIMYECTBO 68 6 0
YACOB I1O ITPOTPAMME
9 KJIACC
KonunuecTBo yacoB DJIEKTPOHHBIE
HaumenoBanue
No (mudpoBsIe)
pa3JIeNIoB U TEM Kontposibabie | [IpakTuueckue
/11 Bcero 00pazoBaTebHbBIC
MIPOrPaMMBbI paboThI paboTsI
pecypchl
Tpuronomerpus.
Teopembl
1 KOCHHYCOB U 16 1 Bubmmorexa LIOK
4 https://m.edsoo.ru/7f41al2c
cuHycoB. Pemenue
TPEYTrOJIbHUKOB
IIpeobpazoBanue
noaoous. Bu6 110K
noIMoTeKa
2 M 10 1
CTPHHCCIHE https://m.edsoo.ru/7f41al2c
COOTHOIIEHUS B
OKPYXHOCTH
bu6mmoreka [JOK
3 B 12 1
CKTOPHL https://m.edsoo.ru/7f41al2c
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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/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

JexkapToBbl

KOOPIMHATHI Ha 9 1 bubmuoreka [JOK

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

IIIIOCKOCTH

[IpaBuibHBIE
MHOTOYT'OJIbHUKH.
Jnuna
OKPYXHOCTH H 8
IIJIOIIAJb Kpyra.
Beruncnenue

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

Ioniaaei

JIBu>xeHust bubnuotexa [JOK

IJIOCKOCTH https://m.edsoo.ru/7f41al2c

[ToBTOpEHME,

00001IeHme, bu6moreka [IOK
CHUCTEMAaTU3aIU https://m.edsoo.ru/7f41al2c

3HAHUHI

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68 6 0
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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