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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpuss Kak OJMH M3 OCHOBHBIX DAa3feloB IIKOJbHOM MaTeMaTHKH,
UMEIOIUNA CBOEW 1IeJIbl0 00ECIEeYUTh M3YYEHUE CBOMCTB M pa3sMepoOB (QUIYp, HX
OTHOIIEHUI ¥ B3aMMHOE PACIOJIOKEHHE, OMUPAETCS HA JOTUYECKYIO, JOKa3aTeIbHYIO0
nuHu0. L{eHHOCTh N3yUYeHusi FeOMETPUU Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs
3aKJII0YAEeTCsl B TOM, 4YTO OOYy4YalOIIMICS YYUTCS MPOBOJUTH JIOKa3aTEJbHbIE
paccyKIeHusi, CTPOUTh JIOTUYECKHE YMO3aKIIOUEHHUs, JOKa3bIBaTh HCTHUHHbBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MMPOBOAUTEH PACCYKIEHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (GOPMYIUPOBATH OOpaTHbBIE
YTBEPKIACHUS.

Bropoli 1enbi0 M3ydeHHs TEOMETPUHU SIBISIETCS MHCIOIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUM KaK MaTEeMAaTHYECKUX, TaK W TPAKTHYECKUX 3ajad,
BCTPEUAIOIIMNXCS B peajbHOM ku3HU. O0yUaromuiics T0IKEH HAyYUThCSl ONPEIETUTh
reOMETPUYECKYI0 (PUTYpPY, ONMUCATHh CIOBAMH JAHHBIM YepTEXK WU PUCYHOK, HAUTHU
IUIONIA/Ib 3€MEJIBHOTO yYacTKa, PACCUUTATh HEOOXOIUMYIO JJIMHY OMTOBOJIOKOHHOTO
Kabens win TpedyeMble pa3Mephl rapaxa Jajisi aBTOMOOWIISA. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIUTENIbHAS JIMHUS B U3ydYeHUU reomerpuu. [lpu pemenun 3amad
NPAKTUYECKOTO XapakTepa 00ydaroluics YUUTCS CTPOUTh MAaTEMaTUYECKUE MOJIEINU
peanbHbIX JKMU3HEHHBIX CHUTyallMil, MPOBOJUTH BBIYUCIEHUS M  OLICHUBATH
aJIeKBaTHOCTh MOJIyYEHHOT'O PE3yJIbTata.

KpaiiHe BaxkxHO TOMUYEPKUBATH CBSI3U TEOMETPUU C JIPYTUMHU y4YEOHBIMU
npeIMeTaMHi, MOTUBUPOBATh MCIIOJIb30BATh OMPEIETICHUSI TEOMETPUIECKUX QUTYp U
MOHSITHI, TEMOHCTPUPOBATH MIPUMEHEHHUE MTOJIYYCHHBIX YMEHUM B (PU3UKE U TEXHHKE.
Otu cBsizu Hambojee Spko BUAHBI B Temax «Bektopb», «Tpuronomerpuueckue
COOTHOIIEHU», «MeTtoa koopauHat» u « Teopema [Tudaropar.

VYyeOnbiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONME OCHOBHBIC pPa3eiibl
comepkanmsi: «['eomerpuyeckne (QGUIyppl W HX CBOWCTBa», «M3mepenue
F€OMETPUYECKUX BEIUYUHY, «/eKapTOBbl KOOPJAMWHATHI HAa IMJIOCKOCTHY, «BeKTOpbI»,
«/IBmwxenus mnockocTny, «IIpeodbpazoBanus mogo0us.

Ha u3yuenune yuebHOro Kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kmacce —
68 yacoB (2 yaca B Hezelo), B 8 kinacce — 68 yacoB (2 4aca B Hezienio), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Havanbabie noHATUA reoMerpuu. Touka, mpsMasi, OTPe30K, Jdyd. Yroia. Buusl
yrioB. BeprukanpHble U cMexHble yrabl. buccekrpuca yrima. JlomaHnas,
MHOTI'OYToJIbHUK. IlapannensHoCTh U NEPIEHAUKYIAPHOCTD IIPSAMBIX.

Cummetpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa OoceBoi cummeTpuu. [Ipumepbl
CUMMETPHUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE TIOCTPOEHUSI C MOMOIIBID LUPKYJIS W JIMHEWKH. TpeyrojapHUK.
Beicora, MmennaHa, OuccekTpuca, ux CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHUM  TpeyrojibHUKH.  HepaBeHcTBO
TPEYrOJIbHUKA.

CBolicTBa M MpU3HAKKA PAaBHOOENPEHHOTO TpeyrojibHUKa. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NMpU3HAKH NapaJIEIbHBIX NpsMbIX. CymMMa yrioB TPEYrojbHUKA.
Bremnue yribl TpeyroyibHUKa.

[IpsMOyronbHbIA ~ TpeyroibHUK. CBOMCTBO  MEAUAHbl  MPSAMOYTOJIBHOTO
TpPEyroJIbHUKa, NPOBEAEHHOW K rUnoTeHy3e. [Ipu3Haku paBeHCTBa NMPSAMOYTOJIbHBIX
TPEYroJbHUKOB. [IpSMOYronbHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJBHUKA, HEPABEHCTBO O JJIMHE
JOMaHOM, TeopemMa o OousiplieM yrie U OoJbllied CTOPOHE TPEyroJIbHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

I'eomerpuueckoe MecTo TO4YeK. buccekrpuca yrma U CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy>KHOCTb U KpyT, XOpJla U AMAMETP, UX CBOMCTBAa. B3auMHoOe pacrnonoxeHue
OKpYXHOCTH W mnpsamoil. KacarenpHas M cekymas K OKpYXHOCTH. OKpYy>KHOCTB,
BIIMCAHHAsA B yroJl. BriucanHas ¥ onyvcaHHas OKPY»KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yetreipéxyronpauku. llapamienorpamMm, ero npusHaku M CBOWCTBA. YacTHbIe
Clly4aW TMapajuieJorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBaApar), WX MPU3HAKH U
cBoiictBa. Tpamemusi, paBHOOOKasi Tpamenus, €€ CBOWCTBA U MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss menuanel. LlenTpanpHas cummerpus. Teopema @aneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJibHUKA U Tpaneuuu. LIeHTp macc TpeyroiabHuKa.

[Tomobue TtpeyroabHukoB, Kkodhdumuent mnomobus. IIpusHaku mOmMOOUS
TPEYTroiabHUKOB. [[puMeHenne nono0us npu penieHuy NpakTHIeCKUX 3a/1au.



CaoiicTBa momanet reomerpudyeckux Guryp. Dopmynbl IS UIOHIAAU
TpEyrojbHUKa, MapajuiesorpamMma, pomba u Ttpamneuuu. OTHOIIEHUE IUIONIaACH
NMoJ00HBIX GUryp.

Beruuciienue 1uiomaned TPEYroJbHUKOB U MHOTI'OYTOJIBHUKOB Ha KIIETYATOU
Oymare.

Teopema Ilucdaropa. Ilpumenenue Tteopembl Iludaropa npu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHI€HC OCTpPOTO yria MNPSAMOYTrOJbHOTO TPEYroJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKUE (DYHKIIUU YTIIOB
B 30, 45 u 60°.

BrincanHble ¥ LHEHTPAIBHBIE YTJIBI, YTOJ MEXAY KACATEIbHOU U XOPAOH. YTJIbI
MEXIY XOpJaMH M CEKylIMMHU. BIHHCaHHbIE W ONWCAHHBIE YETBIPEXYTOJIbHUKH.
B3aumHoe pacnonoxkenue AByX OKpyxHocTed. Kacanue oxpyxkHocteit. OOmiue

KacaTeJIbHbIE K ABYM OKPY>KHOCTSIM.
9 KITIACC

Cunyc, kocunyc, Tanresc yrios oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. DOPMYIbI IPUBEICHHUS.

Pemenue tpeyronbHUKoB. Teopema KOCMHYCOB UM TeopeMa CHHYCOB. Permienue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IIEMEHTOB.

Teopema 0 MPOU3BEAEHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
CEKYLIUX, TEOpEMA O KBaJpaTe KacaTeJIbHOM.

Bekrtop, gnumHa ~ (MOAyJib)  BEKTOpA,  COHANPABJIEHHBIE  BEKTOPBI,
IPOTHUBOMOJIOAKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOpPOB, OI€pallil  HAJ  BEKTOpamMu. Pa3jmokeHue BeKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOoe NPOU3BEIICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHUS JJIUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa IUIOCKOCTU. YPAaBHEHUS NPSMOU U OKPYKHOCTH B
KOOpJMHATaX, IEPECCYCHHE OKPYKHOCTEH M NpAMBIX. MeTroa KOOpAMHAT U €ro
IIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[JIMHA OKpY>KHOCTHU. I 'pamycHas u paauaHHas
Mepa yria, BBIYMCIECHHE JUIMH Jyr OKpyxHocTeil. Ilnomaae Kkpyra, cekropa,
CerMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CHMMETpUH (Guryp (dJaemMeHTapHbIe
npeactasnenus). [lapannensHeiili nepeHoc. [loBopor.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIETI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  Ppe3yJbTaThbl OCBOEHUS MpPOrpaMMbl  y4eOHOro Kypca
«I"'eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECa K NPOLIJIOMY U HAaCTOSIIEMY POCCUUCKON MaTEMATHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON
MAaTE€MAaTHYECKON MIKOJbI, K UCIIOJIB30BAHUIO 3THX JTOCTWKEHUMN B JPYTHX HayKax U
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OO0S3aHHOCTEW Tpa)KAaHUHA W peaju3alud ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBICHUH, MPOIEAYp TPakJAHCKOro oOOIIecTBa (HampuMmep, BHIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX NPOOJIEeM, CBA3aHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTHKEHUM HAayKH, OCO3HAaHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHIIUIIOB B IESITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOM Ha AaKTHBHOE YYacTME B PpEIICHWM IPAKTHYECKMX 3ajad
MaTEMaTU4YECKOM HAINPaBICHHOCTH, OCO3HAHUEM Ba)XXHOCTH MAaTEMAaTHYECKOI'O
o0Opa3oBaHMs Ha MPOTSHKEHUM BCEH KU3HU JUIs YCIEIIHOW NpoQecCHOHANbHON
JESITEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HaHHBIM BBIOOpPOM U
IOCTPOEHUEM HMHIUBUAYATbHONW TPAaeKTOpUMU O0Opa30oBaHUs U KUZHEHHBIX IUIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUITHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJad, pEIIeHUuH, pacCyKICHWH, YMEHHUIO BHJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAME B  JCATEIBHOCTH HAa COBPEMEHHYI0 CHUCTEMY Hay4HBIX
IIPEACTAaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
oOmiecTBa, TMOHMMAaHHEM MaTeMAaTUYeCKOM HayKu Kak c@epbl 4YeI0BEeUeCKOM
NEATEIIbHOCTH, JTaloB €€ Pa3BUTUSA M 3HAYMMOCTHM Il Pa3BUTHsS LIMBUIM3ALNM,
OBJIAJICHUEM S3BIKOM MAaT€MaTUKM M MaTEMaTHYECKOW KYyJIbTYpOM KaK CpEICTBOM
IIO3HAHUS MHpPA, OBJAJACHUEM NPOCTEUIIMMH HAaBBIKAMH HCCIEAOBATEIBCKOU
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (opMuUpoOBaHHE KYJbTYPBI 310POBbSI H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO MNPHUMEHSITh MAaTEMATHUYECKHME 3HaHUS B HHTEpeEcax CBOEro
3l0pOBbsl,  BEJEHHUA  310pOoBOro  oOpaza  Xu3HU  (3J0pOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH W OTAbIXa, peryispHas (¢usnueckas
aKTUBHOCTH), COOPMHUPOBAHHOCTHIO HABbIKA pe(IIEKCUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JIPyroro 4eioBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU I pEeIIeHMs 3ajay B
00J1aCTH COXPaHHOCTH OKPYXAIOLIEH Cpebl, MIIAHUPOBAHMS MTOCTYIIKOB U OIIEHKU MX
BO3MOXXHBIX TOCIEACTBUN IJisi OKpYXalollehd cpelbl, OCO3HAaHUEM TJ00aNIbHOIO
XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) aganTamms K M3MeHSIIOIIMMCS YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TFOTOBHOCTBIO K JIEUCTBHSIM B YCIOBUAX HEOMPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTHUYECKYIO AESTENbHOCTh, B TOM YHUCIE
YMEHHE YUUThCA y APYTUX JIOACH, IpUoOpeTaTh B COBMECTHOM JEATEILHOCTH HOBBIE
3HAHMSI, HABBIKK 1 KOMIIETEHIIUU U3 OMbITA IPYTHX;

HEOOXOJMMOCThIO B  (DOPMUPOBAHMM HOBBIX 3HAHWM, B TOM YHCIE
(GopMynupoBaTh WJEH, MOHATHS, TUIIOTE3bl 00 OOBEKTaX M SBICHUIX, B TOM YHCIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  Je(QUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, IUIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMl0 Kak BbI30B, TpPEOYIOIUN KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pelieHuss M JAeWCTBUA, (QOPMYIUPOBAaTH M OLIEHWBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3zoBblesiornyeckueneicTBs:

e BBIBIATh M XapaKTePU30BATh CYIIECTBCHHBIC MPU3HAKH MATEMaTUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUN MEXIy TMOHATUSAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHATWUW,  yCTaHABIMBATh  CYHIECTBEHHBIM  TMpHU3HAK
KIaccu(UKaIMi, OCHOBAHUS Il OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
IPOBOAMMOTO aHAIIN34;



BOCHPHUHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBbIBATh  CYKICHUSA:
YTBEpAUTEIbHBIE W OTpHUIATENIbHbIC, €IWHUYHBbIE, YacTHble U OO0UIHeE,
YCIIOBHBIE;

BBISIBIIAITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTUBOPEUUS
B (pakTax, JAaHHBIX, HAOMIOACHUSAX W YTBEPKACHUSX, MpeiaraTb KpUTEpUU
JUIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH U IIPOTUBOPEYNH;

JenaTh BBIBOJABI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPXKIECHUU (MpsSAMbIE M OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATENIbHO HECIIOXKHBIE J0Ka3aTelbCTBA
MaTeMaTU4eCKuX (aKTOB, BBICTPAUBATh apryMEHTAIMIO, IPUBOJUTE IPUMEPHI
U KOHTPIIpUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;

BbIOMpaTh Ccroco0 pemleHus ydeOHOM 3agaun  (CpaBHUBATH HECKOJIBKO
BapUaHTOB pEILECHUs, BHIOMpPATh Haubojee MNOAXOASIIIMA C  Yy4ETOM
CaMOCTOSITEJIbHO BBIAEICHHBIX KDUTEPUEB).

ba3oBblencciienoBaTeIbCKNEeHCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATCILCKHA HWHCTPYMEHT ITO3HAHUS,
GbopMyIHpOBaTH  BONPOCH], (QHUKCHUPYIOIIME MPOTUBOPEYHE, MPOOIEMY,
CaMOCTOSATEILHO YCTaHABIMBATh UICKOMOE U JIJAaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

NPOBOJUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECIIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIEAOBaHNE MO0 YCTAHOBJICHHUIO OCOOCHHOCTEH
MaTeMaTHIECKOTO 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOI;
CaMOCTOSITEILHO (OPMYIUPOBATH OOOOIIEHUS W BBIBOABI IO pe3yJbTaTam
NPOBEACHHOTO HAOJIIONICHUS, HWCCIICIOBaHMS, OIICHWBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M O00OIIICHUI;

NPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TIpoIlecca, a TaKKe BBIIIBUTAThH
IPE/IIONI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTH HMHGPOpMAIMH, JTAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4H;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh H  HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TpelcTaBieHUs WHOpMaMu W WUTIOCTPUPOBATH
pemraemMbie  3aJadd  CXeMaMH, JuarpaMMaMu, WHOW rpadukod W HX
KOMOMHAIIASIMU;

OIICHMBATh HAAE&KHOCTh WHPOPMAIMHM 10 KPUTEPHUSAM, MPEAI0KCHHBIM
yauTeIeM Win cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLIQYHI/IBepCaHLHLIeyqeﬁﬂbleIleﬁCTBHH:



BOCIIPUHUMATh U (DOPMYITUPOBATH CYXKIACHUS B COOTBETCTBHH C YCIIOBUSMH U
HEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W THUCHBMEHHBIX TEKCTaxX, JaBaTh TMOSCHEHHUS 10 XOAY peIIeHUs
3aJ1auyu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pPE3ysIbTaT;

B X0Jle¢ 0OCY>XIEeHHUsl 3aJaBaTh BOIPOCHI MO CYLIECTBY OOCYKIAE€MOU TEMBI,
npoOJeMbl, pelIaeMoil 3ajayu, BbICKA3bIBaTh HUJCH, HalleJICHHbIE Ha TOMCK
pEIICHMS, COTOCTABIATh CBOM CYXKIEHUS C CY)KICHHUSIMH JPYTUX yYaCTHUKOB
nuanora, OOHapyXuBaTh pa3liUuMe W CXOJCTBO TO3UIHUMN, B KOPPEKTHOU
dbopme hopmyIUpoBaTh pa3HOTIACHS, CBOM BO3PAXKEHUS;

NPEACTABIATh Pe3yJbTaThl PEIICHUS 3a7a4M, IKCIIEPUMEHTa, WUCCIeTOBaHMUS,
MIPOEKTa, CaMOCTOSITEILHO BBIOUpATh (POpMAT BBHICTYIUICHUS C y4€TOM 3aj1ad
MIPE3CHTAIIMU U OCOOCHHOCTEN ayIuTOPHH;

MOHMMATh W KCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIWBUIYAIBHOU
paboThI MPU PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

MPUHUMATh I1€JIb COBMECTHOW JICSATEIBHOCTH, IUIAHUPOBATH OPTraHU3AIIUI0
COBMECTHOU pabOThI, pacrpeieisaTh BUAbI padoT, 10TOBaPUBATHCS, 00CYXKIATh
IPOoILIeCC U pe3yJIbTaT paboThl, 00001IaTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBATh B IPYyNIMoBLIX (hopmMax paboThl (00CYXIeHHs], OOMEH MHEHUSIMH,
MO3TOBBIC INTYPMBI ¥ JIPyrUe), BBINOJHATH CBOK 4YacTh pPabOThl W
KOOPJMHUPOBATh CBOU ACHCTBHUS C JPYTMMU YIEHAMH KOMaH[bI, OIICHUBAThH
KayecTBO CBOET0  BKJaJa B  OOmMUHA  TOPOAYKT MO  KPUTEPHUSM,
c(hOpMyYITHMPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHSI.

PeryasiTuBHbIe YHHBepcaJIbHbIE YUueOHbIE AelicTBUSA

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBJSATh IUIaH, AJITOPUTM pENIEHUs 3aJayd (WIH €ro
4acTh), BBIOMpATh CMOCOO pEIIeHHs ¢ Y4ETOM HMMEIOUIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pElIeHH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTpO.HI), IMOIHMOHAJIbHbINNHTE/IJIEKT:

BJIAJETh CIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTaTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4u;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh NPU PEUICHUU 3aJayM,
BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa ACATEIBHOCTH IOCTABJICHHOW LEIU U
YCIIOBUSIM, OOBSCHATh MNPUYMHBI JOCTUKEHHS] WIM HEJOCTHXKCHUS LIEJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KjacceoOyyarolmMiics TONYUYUT CIEAYIOLIUE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTth U3ydeHHbIE T€OMETpUUECKUE (PUTYPBI, ONPEACIATh UX B3aUMHOE
pacroyiokeHune, u3o0paxkaTb TeoMeTpUYecKHe (UTYpbhl, BBIMOJHATH YEPTEKHU IO
YCIOBUIO 3afaun. M3MepsTh JUHEWHBIE U YIJIOBbIE BEIMYMHBI. Pemare 3amauu Ha
BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth TpyOyIO OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B PealbHOMN
KU3HHU, pa3MEpPOB MPHUPOJIHBIX O0BEKTOB. Pasznuuarh pa3mepbl 3TUX OOBEKTOB IO
NOPSJKY BEJIUYUHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCsd  MNpU3HAKAMM  PABEHCTBA  TPEYrOJBHUKOB, HCIOJIb30BaTh
PU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUS C HCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

ITonp30BaThCsd MpU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJBLHUKOB,
CBOWMCTBOM MEJIUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIbBHOTO TPEYrOJIbHUKA, B
pELIEHUU T€OMETPUUYECKUX 3aay.

OnpenensiTe MapauieNbHOCTh MPSMBIX C MIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT C
HUMH cekymad. Onpenensite NapalieIbHOCTh MPSAMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemath 3aaun Ha kieTyaToi Oymare.

[IpoBOIUTH BBIYKMCIICHUS U HAXOJUTh YUCIOBbIE U OYKBEHHbBIC 3HAYEHUS YTIIOB
B T€OMETPUUYECKMX 3aJ1adyaxX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBONCTB yIJOB, OOpa30BaHHBIX TMpPU TMEPECEYCHUH JBYX
NapajulebHbIX NPSMBIX CEKylled. Pemarh npakThYecKue 3aJadyd HAa HAXOXKICHUE
YIJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEAEsTh
OMCCEeKTPHCY yIiia U CEPEIUHHBIN MEePIEHIUKYISIP K OTPE3Ky KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMynMPOBaTh ONPEACIECHUA OKPYKHOCTM U Kpyra, XopAbl U JHaMeTpa
OKPY>XKHOCTH, MOJIb30BATHCA MUX CBOMCTBAMH. YMETh NPUMEHSTh 3TH CBOMCTBA IPHU
peLICHUN 3a7a4.

Bianets mMOHATMEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lomb3oBaThcs (akTaMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, UYTO CEpPEINHHBIE
MEPIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.



Binaners nmoHATHEM KacaTelIbHOW K OKPYXKHOCTH, IOJIB30BATHCS TEOPEMOU O
MIEPIEHANKYJIIPHOCTH KacaTEIbHOM U paanyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonp30BaThCSA NPOCTEUIINMHU FEOMETPUUECKUMHU HEPABEHCTBAMM, TIOHUMATh UX
IIPAKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOEHUS C MOMOIIBIO LHUPKYJIS U
JINHEWKMU.

K xonmy oOyuenus B 8 kiacceoOyyaromuiicss TOJYUYUT CIEAYIONIHE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh  OCHOBHBIE BHIbBl  YETBIPEXYTOJIBHUKOB, WX  J3JIEMEHTHI,
NI0JIB30BAThCSl UX CBOMCTBAMM IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOICTBA TOYKM TEpeceueHUs MeIuaH TPEeyrojibHUKa (LIEHTpa
Macc) B pELIECHNH 3a/a4.

BrnaneTts noHsTHeM cpeHEN JIMHUM TPEYroJIbHUKA U Tpaneuuu, TpUMEeHSITh X
CBOMWCTBA IIPU PELICHUU I'eoMeTpruuecKuX 3anad. Ilons3zoBaTbes Teopemon Paineca u
TEOPEMON O MPONOPLUHUOHAIBHBIX OTpPE3KaxX, MNPUMEHATh MX ISl PEUICHUs
NPaKTUYECKUX 3a]1a4.

[IpyMeHsATh MPU3HAKK MOAOOUS TPEYTrOJIbHUKOB B PEUICHUU T'€OMETPUUYECKUX
3a/1ad.

[lonb3oBaThcst Teopemoi Iludaropa s pemieHUs TEOMETPUYECKUX U
npakThdeckux 3anad. CTpouTh MaTEMATHYECKYIO0 MOJIENb B MIPAKTUUECKUX 3a/1adax,
CaMOCTOSITEJIBHO AENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JJIMHBI.

Brnanerp mNOHATHSMU CHHYCa, KOCHMHYCa M TaHI€HCAa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKA. [l0nb30BaThCA 3THUMU MOHATUSAMU JJISI PEUICHUS
NpPaKTUYECKUX 3a]1ay.

Boeruncnars (pa3nuuHbIMU crioco0aMM) IUIOMIAAb TPEYroJbHUKA M ILIOIIATU
MHOTOYTOJIbHBIX (PUTyp (IONB3yACh, T/I€ HEOOXOAUMO, KalbKyIsITOpoM). [IpumensTs
MOJIYYEHHBIE YMEHUS B IPAKTUYECKUX 3a]a4ax.

Brnanerp MNOHATHSMHM BIOUCAHHOTO M UEHTPAJIbHOTO YIria, HCIOIb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, yriax MeXAy XOpAaMmH (CEKYLIIMMH) U yIie MEXIy
KacaTeJIbHOU U XOPJIOW IPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

BnageTe NOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IMPUMEHATH CBOMCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA IIPHU PELIEHUU 3a/1a4.

[IpuMeHATh MOJMyYEHHBbIE 3HAHUA HAa NPAKTHUKE — CTPOUTh MaTEMaTHYECKHE
MOJIENIN JJI 33]1a4y peajbHOW KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHHUS C
MPUMEHEHUEM TMOJ00MSI W TPUTOHOMETPUU (MOJIB3YSCh, TJe HE0OXOAUMO,
KaJIbKYJATOPOM).

K xonnmy oOyuenus B 9 kJacceoOyyarolMiicss TONYYUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:
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3HaTh TPUTOHOMETPUIECKUE (DYHKIIMHM OCTPBIX YIJIOB, HAXOJHUTH C UX MIOMOIIIBIO
pa3IUYHBIC 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTOIbHUKA («PEIICHHE MPSIMOYTOJIBHBIX
TPEYTrOJbHUKOBY). HaxomauTh (C TOMOIIBI0 KambKYJISATOpA) IUIMHBI W YIJIBI IS
HETa0IMYHBIX 3HAYCHUH.

[Tonb3oBaThCs (opMysIaMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXKJECTBOM I HAXOXJACHHUS COOTHONIEHWH MEXIYy TPUTOHOMETPHUYCCKUMHU
BEJIMYUHAMHM.

Hcnonb30BaTh TEOPEMBl CHHYCOB W KOCHHYCOB JUISI HAXOXIACHHUS Pa3TUYHBIX
DJIEMEHTOB TPEYrOJIbHUKA («pEHICHUE TPEYrOoJbHUKOBY), MPUMEHATh WX TIpH
pEIICHUH TeOMETPUUSCKHX 3a]1a4.

BrnageTs moHsATHSAMH TIpeoOpa3oBaHUs TMOI00MS, COOTBETCTBEHHBIX JJIEMEHTOB
noo0HBIX ¢uryp. Iloap30BaThcsi CBOMCTBAMHU TOJOOMS TIPOU3BOJBHBIX (PUTYp,
YMETh BBIYHCIATH JJIMHBI M HAXOAUTh YIJIbl y TOAOOHBIX Quryp. IlpumeHsATH
CBOWCTBA MMOI00MS B MPAKTHUECKKUX 3a/1auaxX. Y METh MPUBOIUTH MMPUMEPHI IMTOA0OHBIX
GUryp B OKpyXKaromeM MUpe.

[Tonp30BaThCSA TEOpEeMaMH O MPOU3BEICHUHU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[Tonp30BaThCSA BEKTOpaMH, IOHUMATh WX TEOMETPHUCCKUH W (DHU3UYCCKUI
CMBIC]I, TIPUMCHSITHP WX B PEHICHUM TI'COMETPUYCCKUX H (DHU3WYCCKUX 3aaad.
[TpuMEHATH CKaIPHOE MPOU3BEICHUE BEKTOPOB IS HAXOXICHUS JUTUH U YTJIOB.

[Tonb30BaTHCSA METOJOM KOOPJMHAT Ha TUIOCKOCTH, IPUMEHSThH €T0 B PEIICHUN
TCOMETPUYCCKUX M MPAKTHUYSCKHUX 3a/1a4.

BnageTs TOHATHSIMH TPAaBHWIIBHOTO MHOTOYTOJBHUKA, JJIMHBI OKPY)KHOCTH,
JUIMHBI YT OKPY)KHOCTH W pPaJWaHHON MeEpbl yIJia, YMETh BBIYUCIIATH ILIOIIAIb
Kpyra u ero yacteil. [IpuMeHsTh IMOTy4eHHbBIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM IEHTPBI) CUMMETPUU (PUTYp, NPUMEHSATH JIBHKCHHS
IUTOCKOCTH B MPOCTEHUIIINX CITyYasX.

[IpyMEHATH TOJyYCHHBIC 3HAHUS HAa IPAKTUKE — CTPOMTh MAaTEMAaTHUYCCKUE
MOJICIH JIJIS 3a/1ad PeabHOMW JKU3HU M TPOBOJIUTH COOTBETCTBYIOIINE BBIYUCIICHHS C
MPUMCHCHUEM TOA00MsI W TPHUTOHOMETPHUYCCKUX (QYHKIMHA (MOJB3YsCh, TJIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KosmyecTBouacos DJIeKTPOHHBIE
HaumeHoBaHuepa3/ieyioB U
n/ Bcer | Kourpoabubiepad | (undposbie)
TeMIPOrPaMMblI
n 0 OThI o0pa3oBaTebHbIEpecy
pcbl
[IpocTenmme reomeTpudecKue
(GUryphI 1 UX CBOMCTBA bubmmorexa LOK
1 P ' 14 https://m.edsoo.ru/7415¢
N3mepeHnereoMeTpuyeCcKuxBe %
JINYUH T
bu6mmoreka [IOK
2 TpeyronsHukH 22 1 https://m.edsoo.ru/7f415e
2e
[TapannensHbIe pSIMBIE brbmorexa [IOK
3 P P ’ 14 1 https://m.edsoo.ru/7f415e
CyMMa YTJIOB TPEYroJIbHUKA %
OKDVIKHOCTE I K bu6moreka [IOK
4 Py P 14 1 https://m.edsoo.ru/7f415e
['eomeTpuueckre NoCTpoeHUs %
ToBToDErIE bu6moreka [IOK
5 P o 4 1 https://m.edsoo.ru/7f415¢
0000111eHne3HaHu %
OBIIEE KOJIMYECTBO YACOB 68 4
I10 ITPOTPAMME
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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 KUIIACC

Ne KoimnuyecrBoyacos DJIEeKTPOHHbIE
HaumeHoBaHuepasae/io
n/ (undposbie)
B U TeMIIPOTrPaMMBblI Beer KontposbHbiepadoT
n o0pa3oBaTrejibHbIEpecypc
0 bl .
. bubnuorexa [JOK
1 HerpipExyrompiikit 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u
TeopeMa o
2 MIPONOPLIMOHAIBHBIX 15 1 bubamorexa [OK
https://m.edsoo.ru/7f417e18
OTpe3Kax, MOoI00HbIE
TPEYroJIbHUKA
[Inomans. Haxoxnenue
IJI0IIAIeH
3 TPEYTrOJIbHUKOB U 14 1 bubnuoreka [IOK
MHOTOYTOJIbHBIX (pHUTYD. https://m.edsoo.ru/7f417e18
[Tmomraaumo noOHbIX hur
yp
4 Teopema Iludaropa u 10 1 bubnuotexa [JOK
Hayajia TPUrOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTriabl B OKpY>KHOCTH.
Bnucanusie u
OIIMCaHHbIE
5 YETBIPEXYTOJIbHUKH. 13 1 bubmorexa [TOK
https://m.edsoo.ru/7f417e18
KacarenbHble k
okpyxHocTu. Kacanue
OKPY>KHOCTEH
6 [ToBTOpEHME, 4 1 bubnuoreka [JOK
00001ICHUE3HAHNIA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO 68 6
YACOB I10 [TPOI'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

9 KUIIACC

Ne KosunuecTBouacon DIeKTPOHHBbIE
HaumeHoBaHuepa3/iesioB
n/ Bcer | Konrtposbubiepad | (uH(ppoBbIe)
TeMIPOrPaMMbI
n 0 OTBI o0pa3oBaTejbHbIEpeCY
pcbl
Tpuronometpusi. Teopemsl bubnuorexa [JOK
1 KOCHHYCOB U CHHYCOB. 16 1 https://m.edsoo.ru/7f41al
PemennerpeyronbHuKoB 2c
[IpeobpazoBanue mogooHs. bubmmoreka [IOK
2 Mertpuueckie COOTHOIICHHUS B 10 1 https://m.edsoo.ru/7f41al
OKPYKHOCTHU 2c
bubmmoreka [{OK
3 Bekropst 12 1 https://m.edsoo.ru/7f41al
2c
jleKa TOBBIKOOPANHATHIHAIIIOC BubmroTexa HOK
4 P P 9 1 https://m.edsoo.ru/7f41al
KOCTH
2c
[IpaBHIIBHBIE MHOTOYTOJIBHUKH.
JnmiHa OKpY)KHOCTH B bubmorexa HOK
5 Pyx 8 https://m.edsoo.ru/7f41al
TIOMIAIb Kpyra. 2¢
Brruncnenunenoniaaeit _
bu6moreka [IOK
6 JIBIKEHHSIIUIOCKOCTH 6 https://m.edsoo.ru/7f41al
2c
bu6moreka [IOK
I1 000 )
7 OBTOPEHHE, 000 merI © 7 2 https://m.edsoo.ru/7f41al
crcTeMaTH3alUsI3HAHU I 2
OBUIEE KOJIMYECTBO YACOB 68 5
I10 TTPOTPAMME
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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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