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CoBera 00yuaromuxcs
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PABOYASA ITPOI'PAMMA
yueOHoro npeamera ''I'eomerpus"

IJI9 7-9 KJ1accoB
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INOACHUTEJIBHASA 3AIIMCKA

'eomeTpusi Kak OJIMH M3 OCHOBHBIX pa3/JelioB IIKOJIbHOM MAaTeMaTHKH,
UMEIOIINN CBOEH IEIbI0 00ECTICUnTh M3yYeHUE CBOWCTB U Pa3MepoB (GUTYp, HX
OTHOLIEHUI M B3aUMHOE PACIOJIOKEHHUE, ONUPAETCd Ha  JIOTHYECKYIO,
JIOKA3aTeNbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHMs 3aKJIOYAETCA B TOM, YTO OOYYAIOIIMIICS YUYUTCS MPOBOIUTH
JIOKA3aTeJIbHbIE PACCYKJICHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEeHHMS, JOKA3bIBATh
VCTUHHBIE YTBEP)KJCHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH
pacCcyX’IeHus «OT MPOTUBHOrO», OTJIMYAaTh CBOWCTBA OT  IPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii menpr0 u3yyeHHs TE€OMETPHUH SIBISETCS MCHOJIB30BAHHME €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MaTEeMaTUYECKUX, TaK W MPAKTUYECKUX 3aaad,
BCTPEYAIOMIMXCS B peaidbHOM >ku3HU. OOydYaromuiicss AO0KEH HayYUThCS
ONPENEIUTh TeOMETPUUECKYIO (PUTYpy, ONMHUCATh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HAaWTH IJIOMIAb 3€MEIBHOTO y4acTKa, paCCYUTAaTh HEOOXOIUMYIO TUHY
ONITOBOJIOKOHHOTO Kalenst miu TpeOyemble pa3Mepbl rapaxa Ajas aBTOMOOWIIAL.
DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIHUTENIbHASL JTUHUA B U3YUYEHUU T€OMETPHUHU.
[Ipu pemreHun 3amad MPaKTUYECKOTO XapakTepa OO0ydYaroIIMCs YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJIEIUM  peabHbIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBATHOCTb IOJTYYEHHOTO PE3yJIbTaTa.

Kpaiine BaxHO TOMYEPKUBATH CBS3U TEOMETPUHM C JPYTUMHU YICOHBIMU
npeIMeTaMH, MOTUBUPOBATh MCIOJIB30BaTh OMPEACIICHUS TEOMETPUUECKUX (DUTYDP
U TIOHSTHH, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX yYMEHUH B (U3HKE U
TEXHUKE. OTH CBA3M HauOosiee sSpKO BUIHBI B Temax «BekTopby,
«Tpuronomerpuueckue COOTHOLIEHUA», «Meton koopauHat» u «Teopema
[Tudaropar.

VYuebuniii Kypc «l'eomeTpus» BKIIOYAET CIEIYIONIME OCHOBHBIC pa3Jeibl
comepxkanusi: «l'eomerpuueckue Qurypsl M HUX cBoiicTBa», «l3mepenue
F€OMETPUYECKUX  BEJIMYMHY», «JleKapTOBbl KOOPAMHATHI HA  IUIOCKOCTH,
«Bexkropsb», «/IBmxenus miockoctny, «IIpeobpazoBanus mogoous».

Ha uzyuenue yuebnoro xkypca «['eomerpus» orBoautcs 204 gaca: B 7 kiacce
— 68 yacoB (2 yaca B HefieNi0), B 8 ki1acce — 68 yacoB (2 yaca B HeZIeN0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIENIO).



COJEPXKXAHUME OBYUYEHUA
7 KIIACC

HauvanbHble nonsatus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. Yroa. Buasl
yriioB. BeprukambHble W cMexHbIE yIubl. buccekrpuca yrma. Jlomanas,
MHOI'OYTroJIbHUK. [[apannenbHOCTh M IEPIEHINKYIISPHOCTD NPSMBIX.

Cummetpuunsbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Iprumepbl
CUMMETPHUU B OKPYIKAIOILIEM MHpE.

OCHOBHBIE TIOCTPOECHHUSI C NOMOIIBIO LUPKYJIS U JUHEHWKHU. TpEyrojbHUK.
Bricora, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOeApeHHBII W PaBHOCTOPOHHMI  TpeyrojipHHKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TNpHU3HAKK PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3zHaku
PaBEHCTBA TPEYTOJbHUKOB.

CBoiicTBa M MPU3HAKHU NapaJUIeIbHBIX NPAMbIX. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnue yrisl TpeyroiabHuKa.

[IpsmMoyronbHblli  TpeyroapHUK. CBOWCTBO MeAWaHbl NPSIMOYIOJIBHOTO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€. [[pu3Haky paBeHCTBA IPSIMOYTOIbHBIX
TPEYTOJIBHUKOB. [[pAMOYTONIBHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBencTtsa B reoMerpuu: HEPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJibllieM yriie U OOoJibLlell CTOPOHE TPEYroJIbHUKA.
IlepnieHUKyISp U HAKJIIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccexkrpuca yriaa W CEpeAUHHBIN
NEPIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKUE MECTA TOUYEK.

OKpy’>KHOCTb W Kpyr, XOopJa M JHUaMeTp, HUX CBoicTBa. B3aumnoe
pacIoJIOKEHUE OKPYKHOCTH M mpsMon. KacarenbHas M ceKylias K OKPYKHOCTH.
OKpy’»XKHOCTb, BIMCaHHAas B Yrojl. BrcanHas W ONHWCAaHHAs OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YeteipéxyronbHuku. IlapamnenorpamM, ero nmpusHakyd U cBoMcTBa. YacTHble
Clydad MapajjieorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnwsi, paBHOOOKas Tpamerusi, €€ CBOWCTBA U TMPU3HAKU.
[IpsimoyrosibHas Tpanenus.

Meron ynBoenusi menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMa O MPOMOPUMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[Togobue TtpeyroapHukoB, Kodhdumuent moxodus. I[lpusnaku momoOus
TpeyroJbHUKOB. [IpuMeHeHue moqo0us npu peieHuy MpakTUYECKuX 3aj1ay.



CpoiicTBa mmomajaei reoMerpudeckux ¢uryp. DopMmynbl i TUIOMATU
TpeyroJibHUKa, NapajienorpaMma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
no100HBIX GUTyYp.

Brruucnenne mmoniaaend TpeyroJbHUKOB U MHOTOYTOJBHUKOB HA KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHUn
MPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOrO yIjia MPSAMOYTOJBHOIO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIUN
yriioB B 30, 45 u 60°.

BrniucaHnHble U IEHTpaIbHBIE YIJIbL, YTOJ MEXKAY KaCATENbHON U XOPIOM. YTIIbI
MEXKIY XOpAaMH U CEKyIIMMHU. BIMCaHHBIE M ONMUCAHHBIE YETHIPEXYTOJbHUKH.
B3aumuoe pacnonoxenue AByx okpyxkHocteil. Kacanuwe oxpyxkHocteit. OOmiue

KacaTeJIbHbIE K ABYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, kocuHyc, TaHrenc yriaoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUYECKOE TOXK1ECTBO. DOPMYIIbI IPUBEACHUS.

Pemenne TpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. Penienue
PAKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM T€OPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX AJIEMEHTOB.

TeopemMa O HpPOM3BEACHUM OTPE3KOB XOPH, TEOPEMBI O NPOU3BEAECHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAIPaTe KacaTEIbHOM.

Bekrop, anuHa  (MOmynb) — BEKTOpA,  COHAINPABICHHBIE  BEKTOPHI,
IPOTHUBOIIOJIOAKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAaJ BEKTOpaMH. Pa3nokeHwe BeKTopa IO JBYM
HEKOJUTMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0XKICHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAWHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSIMON U OKPYKHOCTH
B KOOpJMHATAX, MIEPECECUCHHE OKPYKHOCTEH M MpsIMbIX. MeTo1 KOOpAUHAT U €ro
MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJTMHA OKPYKHOCTH. | pagycHas u paguaHHas
Mepa yrijia, BBIUKCIECHHE MJIMH Jyr OKpyxkHOcTeil. Ilnomane kpyra, cekropa,
CerMeHTa.

JIBI>KEHUST TUIOCKOCTH M BHYTPEHHHE CUMMETpUu Guryp (JieMeHTapHbIC
npeactasienus). [TapannensHerii nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJabTaTbl OCBOCHHMS NPOrpaMMbl y4eOHOro Kypca
«l'eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHYeCKOe BOCIIMTAHME:

IIPOSIBJICHUEM HHTEpPECa K MPOLUIOMY M  HACTOALIEMY POCCHUMCKOU
MAaT€MaTUKH{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHKEHHMSIM  POCCHUMCKHX
MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTH4YECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHUH B IPYIUX HayKaxX U NPUKIAAHBIX chepax;

2) rpakIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakJIaHUHA U PEAIU3alUU €ro
npaB, MPEICTAaBICHUEM O MATEMaTUYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS
Pa3IMyYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpakKIaHCKOro oOiecTBa (Hampumep,
BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO ATHUECKUX MPOOJIEM, CBS3aHHBIX
C MPAaKTUYECKHMM IIPUMECHEHHEM JIOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXHOCTHU
MOPAJIbHO-3THYECKUX IPUHLHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyZ10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YaCTHE B PEIICHUM NPAKTHUYECKUX 3a1ay
MaTeMaTU4YECKONM HAaIPaBJICHHOCTH, OCO3HAHUEM BaXXHOCTH MaTEMAaTUYECKOIO
o0pa3oBaHMsl HAa MPOTSHKEHUM BCEH >KU3HU IS YCHEUIHOW MpoQecCHOHaIbHON
NEATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
OCTPOECHUEM MHAMBUAYAIbHON TPAaeKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTE;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHWI, pacCyX ICHHI, YMEHHUIO BUIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NO3HAHMA:

OpUEHTaUMel B JEATEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAYyYHBIX
IPEICTAaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOmiecTBa, MOHMMAaHUEM MaTEMaTHYECKOW HAayKd Kak cQepbl YeloBEYeCKOn
NEATEIIbHOCTH, JTAIlOB €€ Pa3sBUTUSA WM 3HAYMMOCTH JUIsl Pa3BUTHUS LIMBWIM3ALIMM,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKU U MAaTE€MaTUYECKOW KYJIbTYpPOU KaK CpPEACTBOM
NO3HAHUS MHpPA, OBJAJECHHUEM NPOCTEUIIMMHU HABBIKAMU HCCIIEIOBATENBCKON
NEeATEIbHOCTH;



6) ¢usnyeckoe BocnuTanue, (GpopmMupoBaHHE KYJbBTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYYHs:

FOTOBHOCTBHIO TPHUMEHSITh MATEMATHUYECKUE 3HAHUS B HMHTEpEcax CBOErO
3I0pOBbS, BEACHUA  370pOBOro  oOpa3a KM3HU  (30pOBOE  IHUTAHMUE,
cOaTaHCUPOBAHHBIA PEXUM 3aHATHA M OTIbIXa, perynsapHas Qusndeckas
AKTUBHOCTB ), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, MPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTO K€ MpaBa JAPYroro 4eioBeKa;

7) 3K0JI0TNYeCKOe BOCIIUTAHME:

OpUEHTAIIMEN HA TPUMEHEHUE MAaTEeMaTUYECKUX 3HAHWM JJIsl PEUICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY KAIOIIIEeH Cpe/ibl, INTAHUPOBAHMS MOCTYIIKOB M OLICHKH
UX BO3MOXXHBIX MOCJICICTBUH ISl OKPYIKAOIICH Cpejibl, 0CO3HAHUEM TJI00aTLHOTO
XapakTepa IKOJOTHUECKUX MPoOJIeM U MyTeH X perieHus;

8) ampanranus K M3MEHAKINUMCH YCJIOBHAM COUMAJBHON U NMPUPOIHOH
cpenabl:

FOTOBHOCTBIO K JCUCTBUAM B YCIOBUSX HEOMPEIACIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU YEPE3 MPAKTUUECKYIO NE€SATEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYyTHX JIOJIeH, MpUOOpETaTh B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIICTCHIIUH U3 OIbITA JIPYTHUX;

HEOOXOJUMOCThI0O B ()OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIE
dbopMyIMpOBaTh WUJEH, MIOHITHUS, TUIIOTE3bl 00 0O0BEKTaX U SIBJICHUAX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTBI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYHD  CHUTYyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIMIUA KOHTPMEP, KOPPEKTHPOBATH
NpPUHUMAEMbIe pelieHUus U JeHcTBUS, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
NOCJIeICTBUSA, (POPMUPOBATH OIMBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHUBEpPCaIbHbIe y4eOHbIe 1eiCTBUA

ba3oBble Jiornueckue 1eMCTBHA:

* BBISABIITh U XapaKTEPU30BATH CYIIECTBEHHbIC MPU3HAKH MATEMaTUYECKHUX
O0OBEKTOB, TOHATHHA, OTHONIICHWH MEXKIYy TMOHATUAMH, (OPMYIHUPOBATH
ONpENCIICHUSI  TOHSTHM, YCTAaHABIMUBATh CYLIECTBEHHBIM  IMPU3HAK
KJaccuuKaIuyi, OCHOBAaHUSA Il OOOOIICHUS W CpPaBHEHMS, KPUTEPUHU
MPOBOJIMMOTO AHAIN3A;

e BOCHpHHHMATh, (OpPMyIHMpOBaTH ©  MPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE M OTpPHUIATEIIbHBIC, CAWHWYHBIC, YacTHBIC W oOIIue,
YCJIOBHBIC;



BBISIBIISITh ~ MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
NpoTHBOpeYHsi B (akTaxX, [IaHHBIX, HAOMIONEHUSX U YTBEPKICHHUSIX,
npeaiaraTb KPUTSPUH JUTSl BBISIBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;
JieNaTh BBIBOJBI C HWCIIOJIH30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHM, YMO3aKIIFOUSHHH 110 aHAIOTHH;

pa3dupaTh JI0Ka3aTeIbCTBA MAaTEMaTHYCCKUX YTBEP)KICHUHU (NIpsIMBbIE W OT
IPOTHUBHOI0), TPOBOJIUTH CaMOCTOSATEIHLHO HECIOXHBIC JO0KA3aTeIbCTBA
MaTeMaTU4eCcKnX (DAKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPHBOJIUTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHHUS,
BBIOMpATh Croco0 pemieHus y4dyeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BAPHAHTOB pEIICHUS, BBHIOMpATh HaWOOIee TMOAXOMANMH C YIETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble ucciieaoBarTe/IbCKHeE AeiiCTBUSA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMyIMpoBaTh BOIPOCH, (UKCHPYIOUIUME MPOTUBOpEeUne, Mpodiemy,
CaMOCTOATENIbHO YCTAHABJIMBATh HMCKOMOE M JaHHOe, (HOPMHUPOBATH
THIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

NPOBOAWTH TIO CAMOCTOATEIBHO COCTaBICHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEI0BaHUE 110 YCTAHOBICHUIO OCOOEHHOCTEHN
MaTEMaTUYECKOT0 00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOSITENNLHO (HOPMYITHPOBATH 0OOOIIEHUST M BBIBOJBI MO Pe3yJibTaTaM
MPOBEAEHHOIO HAOJIOACHMS, HCCIEAOBAHMS, OIIEHUMBATH JOCTOBEPHOCTH
MOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TAKXKE BBIIIBUraTh
MPETNOIOXKEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ unpopmaumeii:

BBISIBJIAITh HEJIOCTATOYHOCTh M  M30BITOYHOCTh HWH(OpPMAIUHU, JAHHBIX,
HEOOXOUMBIX JIJISl pEeLICHHUS 3a/1a4U;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH
MH(POPMALMIO PA3IUYHBIX BUAOB U (POPM IIPEICTABICHMUS;

BbIOMpaTh (GopMy MpEACTaBICHUS HMHPOPMALMH U HUIUTIOCTPUPOBATH
pemiaemMble 3aJayd  CXEMaMH, JuarpaMMmamMH, HWHOM TpauKod H HUX
KOMOMHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, MPEUI0KEHHBIM
y4uTesneM Wik cPOpMyIHMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC Y4eOHbIE 1elCTBHSA:

BOCIIPUHUMATh U POPMYITUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBHUSIMU
U 1EJISIMU OOIIEeHHUSI, SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy pelIeHUs
3a/1a4i, KOMMEHTUPOBATh MOJIYYECHHBIN PE3yiIbTaT;

B X0JI¢ 0OCYXXJICHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY O00CYXIaeMOW TEMBI,
po0OJieMbl, periaeMoi 3a7auu, BHICKa3bIBaTh UJECH, HAIICJICHHbIC HA TIOUCK
pEIIeHMS, COTIOCTABIIATH CBOU CYKJICHHUS C CYKICHHUSIMU IPYTUX YUaCTHUKOB
nuaaora, OOHapy>XKMBaTh paszliMude U CXOJACTBO TO3UIIMH, B KOPPEKTHOMU
dbopme hopmMyIMPOBaTH Pa3HOTIIACHS, CBOM BO3PAKCHUS;

MIPECTABIIATH PE3yJIbTaThl PELICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BaHU,
MPOEKTa, CAMOCTOSTEIHLHO BRIOUPATh (hOpMAT BBICTYIUICHHS C YUETOM 33729
IIPE3EHTAIMU U OCOOEHHOCTEH ayIUuTOpHUY;

MIOHUMATh U UCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ WHAUBUYaTbHON
paboTHI PU PENICHNH YUEOHBIX MaTeMaTHYECKHUX 3a/aY;

MPUHUMATH 11€JIb COBMECTHOM JEATENbHOCTH, MIAHUPOBATh OPTraHU3aLIUI0
COBMECTHOW pPabOThl, pacmpenensTh BHIBI pPabOT, JOTOBAPUBATHCA,
00CyXKIaTh MPOIIeCC U pe3yJbTar paboThl, 00001aTh MHEHHUS HECKOJBKUX
JIIOJICH;

y4acTBOBaTh B TpPyNINoOBBIX (opmax pabotsl (0OCyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIC IIITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YacTh PAaOOTHI
U KOOPJAWHHPOBATH CBOM JEUCTBUS C JPYTUMU 4YJI€HAMU KOMAaH/IbI,
OIICHMBATh KA4e€CTBO CBOET0 BKJIajJa B OOIIMH MPOAYKT IO KPHUTEPHSIM,
c(hopMyIMpPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryisiTuBHBIC YHUBePCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMOOPFaHI/ISaHI/IH:

CaMOCTOATENIBHO COCTABJIAThH IUIAH, aJrOPUTM PEIICHMs 3a1add (WiIu €ro
4acTh), BBIOMpATh CIOCOO pEeUIeHHs ¢ Y4€TOM HMMEIOIIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUpOBAaTb M KOPPEKTHUPOBATH
BapUaHThI PEIIEHUI ¢ Y4ETOM HOBOM MH(OpMAIUK.

CaMOKOHTpOJIL, 3M0Hl/IOHa.]1])HbII7[ HHTEJIJICKT.

BJaJIETh CIIOCOOaMH CaMOITPOBEPKU, CAMOKOHTPOJIS MIpoLiecca U pe3yJibTaTa
pELIeHUs MaTEMaTHYECKOM 3a]a4uH;

IPEABUIETD TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYTb IPH PEILICHUH 3a]1a4H,
BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEMH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATH NPUYMHBI JOCTMXKEHUS WIM HEJOCTHKEHUS IIElIH,
HAXOJUTh OLIKNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI



K xoHiy oOydeHuss B 7 kJacce OOyYaroIIMIICS TOJYYHUT CIECAYIOIINE
MIPEIMETHBIE PE3YJIBTATHI:

Pacmio3naBaTh W3yueHHBIE TEOMETpUYECKHE (UTYPBI, OMPEAENsATh WX
B3aMMHOE pPAaCIOJIOKEHHE, H300pakaTb TIeOMEeTpUYecKre (Urypbl, BBIMOIHATH
YEPTEKU MO YCIOBUIO 3a7a4d. I3MepsTh TUHENHBIE U YIJIOBBIE BEJIMUMHBI. Pemath
3a/1a4M Ha BBIUKMCIIEHUE JIJTMH OTPE3KOB U BEJIMYMH YIJIOB.

Jlenate TpyOyrO OIIEHKY JIMHEWHBIX W YTJIOBBIX BEJIMYMH TPEIMETOB B
peabHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OO0BEKTOB. Paznuuarh pasMepbl ITHX
00BEKTOB I10 MOPSJIKY BEIMYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKHUM 3a1a4aM.

[Tonmp30BaThCd MNpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIIOJIb30BATh
MPU3HAKHU M CBOMCTBA PaBHOOEAPEHHBIX TPEYTOIHLHUKOB MPHU PEIICHUN 3a]1a4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUUYECKUX
TEOPEM.

[Tonp30BaThCsd NpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMAHBI, IPOBEAEHHOMN K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUUECKUX 3a/1a4.

Onpenenars napamieabHOCTh IPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT
¢ HUMHM cekyias. OnpeaensiarTh napajuieIbHOCTh MPSAMBIX ¢ MTOMOIIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM PSAMOM O TOYEK APYTOU MPSAMOM.

Pemate 3amaun Ha KiIeT49aTol Oymare.

[IpoBoUTH BBIUKUCTIEHUS M HAXOIUTh YUCTIOBBIC U OYKBEHHbBIC 3HAUCHUS YTIIOB
B F€OMETPUYECKUX 3aJayax C HCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTIOJbHHUKOB U
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MpPU TEPECEUECHUU JIBYX
MapajyIeIbHbIX MPAMBIX CEKYIIEeH. Pelars mpakTuyecKue 3aJauyrd Ha HaXO0XKAECHUE
YIJIOB.

Bnagerp noHATHEM TEOMETPUUYECKOIO MECTa TOUYEK. YMETh OIPEIECIATh
OHMCCEeKTPUCY yIJia U CEPEIUHHBIN NEPIEHAUKYJIISAP K OTPE3KY KaK T€OMETPUUECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYXHOCTH M KPyra, XOpAbl U JIHAMETpa
OKPYXHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSTH 3TU CBOMCTBA IPHU
pelIeHnHy 3a1a4.

Bnagete moHsiTUEM ONMMCAHHOW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaThcs akTamMu O TOM, UTO OUCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OOHOM TOYKE, M O TOM, 4YTO CEpPEIUHHBIE
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOU TOUKE.

Brnaners moHsiTHEM KacaTENbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O
MEePIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOUKE KaCaHHUs.



[Tonp30BaThCA NPOCTEUIIMMHU F€OMETPUUECKUMU HEPABEHCTBAMH, IIOHUMATh
UX TIPAKTAYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOEHHUS C IOMOLIBIO LIUPKYJISI U
JIMHENKH.

K xonimy oOydenuss B 8 KJjacce 0Oyd4aromuiics TMOMYYUT CIEAYIOIINE
PEAMETHBIE PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHUJbBl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUEHHUS] MEAHMAH TPEYroJIbHHKA (LIEHTpa
Macc) B pELICHUH 3a/ay.

Brnanetrs noHsATHEM CpeIHEN JIMHUU TPEYTOJbHHKA U TpanelUuH, TPUMEHATh
UX CBOWMCTBA NpPHU PELICHUM TeoMeTpuyeckux 3aznad. llomb3oBaTbecs TeopeMou
daneca 1 TEOPEMOMN O MPOMOPLUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUIS PEILICHUS
MPaKTUYECKUX 3a/1au.

[TpumeHsTh NpU3HAKY 0J100US TPEYTOJbHUKOB B PEIICHUH T€OMETPUYECKUX
3aaad.

[Tonb3oBaThcs Teopemoi [ludaropa ans pemieHUss TE€OMETPUUYECKUX U
IIPaKTHYECKUX 3a1a4. CTPOUTh MATEMATUYECKYIO MOJIEIb B IPAKTUYECKUX 3a7a4ax,
CaMOCTOSTEIIBHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIME JUTUHBI.

Brnaners mnoOHATHSIMUM CHHYCa, KOCMHyCa W TaHI€HCa OCTPOro yria
NPSAMOYTOJBHOIO TPEyroiabHUKa. [101630BaThCs STUMH MOHATHUSIMU I PELICHUS
IPAKTUYECKUX 3a/1a4.

BeruucnaTes (pazauuHbIMA CIOCOOAMM) IIOIIAb TPEYTOJIbHUKA U IUIOIIAIN
MHOTOYTOJIbHBIX ~ (uryp (mosib3ysicb, TJ€ HEOOXOJUMO, KaJIbKYJISTOPOM).
[IprMeHSTh MOTyYEeHHBIE YMEHUS B MPAKTUYECKHUX 3a7a4ax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAIBHOrO YIJa, HCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MeXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KAacaTeJIbHOM M XOPJIOW MPH PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnaners MOHATHEM ONKMCAHHOTO YETBIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOIO YETHIPEXYTOJIbHUKA MIPH PEILICHUH 3a/1a4.

[IpuMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMATHYECKHE
MOZENH JUISl 3a/1a9 PEATbHOW KM3HH U NPOBOJAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TpUMEHEHUEM NOoA00Us W TPUTOHOMETpUU (TOJB3YACH, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOydeHuss B 9 kJiacce OOyYarOIIMICS TMOJYyYHUT CIECAYIOIINE
IIPEAMETHBIE PE3YIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
IOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSAMOYTOJIBHOIO TPEYTrOJbHUKA («pELIEeHnE



PSIMOYTOJIHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KAJIbKYJIATOPA) JUTHHBI
U YTJIbI JUISl HETAOJUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMyslaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXKJIECTBOM JIJII HAXOXKJICHHUS COOTHOIICHWH MEXAY TPUTOHOMETPUYCCKUMU
BEJTMYMHAMH.

Hcnonb30BaTh TEOPEMBbI CUHYCOB M KOCUHYCOB JIJIsl HAXOXACHUS Pa3InYHbIX
AJICMEHTOB TPEYTOJbHUKA («PEIICHHE TPEyTrOJIbHUKOBY»), NPUMEHITh WX IpHU
pEIIeHNY TEOMETPUUYECKUX 3a/1a4.

Bragets nousTusMu nmpeoOpa3oBaHus MOA00HS, COOTBETCTBEHHBIX JIEMEHTOB
nono0HbIX ¢uryp. Ilomb3oBaThCsi CBOMCTBaMM MOAOOWS MPOU3BOIBHBIX (UTYP,
YMETh BBIYUCIATH JJIMHBI U HAXOJUTh YIUIBI y TMOM00HBIX ¢uryp. [lpumeHsarsb
CBOHMCTBAa TOMOOMS B MPAKTHYECKUX 3aJadax. YMETh NPHUBOJWTH IPUMEPHI
N0100HBIX (PUTYP B OKPYIKAIOIIEM MUPE.

[Tonp30oBaThCA TEOPpEMaMU O MPOU3BEACHUH OTPE3KOB XOP/I, O MMPOU3BEICHUN
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThbcs BEKTOpaMH, MOHUMATh MX TEOMETPUUECKUN U (U3ndecKui
CMBIC]I, TIPUMEHATh WX B PEIICHUH TEOMETPHUSCKMX M (PU3MUSCKHX 3aj]ad.
[TpuMeHATh CKaJISIpHOE TIPOM3BEACHUE BEKTOPOB VIS HAXOXACHUS JUTUH U YTJIOB.

[Tonp30BaTHCS METOIOM KOOPAMHAT HA IJIOCKOCTH, TPUMEHSTH €T0 B PEIICHUN
F€OMETPUYECKUX U MPAKTUUYECKUX 3a/ad.

BrageTs TMOHATHSMU NMPaBHJIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TYyTH OKPY>KHOCTH W PaJWaHHON MEphl yTila, YMETh BBIUMCIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHsITh moTydYeHHbIE YMEHHS B IPAKTUYCCKUX 3aa4ax.

Haxomuth ocu (MM LEHTPHI) CUMMETPUU (PUTYP, NPUMEHATH IBUKEHUS
IUIOCKOCTH B MPOCTEHUIINX CITydasix.

[TpuMeHATh TIOJTyYCHHBIC 3HAHWS Ha MPAKTHKE — CTPOWTHh MAaTeMaTHYECCKUE
MOJIEJH 7S 3a/1a4 peajbHON KU3HU U TIPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TPUMEHEHUEM TOJ00MS W TPUTOHOMETPUYECKUX (YHKIMHA (MONB3YySCh, TIE
HE0OXO0IMMO, KAIBKYJISTOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
HauMeHoBaHue KosunyecTBo 4acoB
No K DJIeKTpOHHbIe (LM(pPOBbIE)
pa3aesioB U TeM OHTPOJIbHbIE IpakTnyeckue
n/m Bcero o0pa3oBaTe/IbHBIC PeCyPChI
MPorpaMmbI padoThI padoThI
IIpocreimue
r€OMETPUYECKUE
WUTYPBI U UX
1 S)Bof}llfTBa 14 bu6mmoreka [IOK
) https://m.edsoo.ru/7f415¢e2e
N3mepenue
reOMETPUYECKUX
BEJINYMH
but6mmoreka [IOK
2 T 22 1
PEYTONBHHEH https://m.edsoo.ru/7f415¢e2e
[TapannensHbie
3 psiMbIE, CyMMa 14 1 bubnuorexa [JOK
yIJI0B https://m.edsoo.ru/7f415e2e
TPEyroJIbHUKA
OKpyXHOCTbh U
4 KpYT. 14 1 bubnuoreka [JOK
I'eomerpuueckue https://m.edsoo.ru/7f415e2e
IIOCTPOECHUS
[ToBTOpEHME,
5 060G ILICHIE 4 1 bubmmoreka [IOK
Hlu https://m.edsoo.ru/7f415¢e2e
3HAHUU
OBUIEE
KOJIMYECTBO
68 4 0
YACOB I10
ITPOTPAMME



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 KUIACC

N Hauvenopante Roamiecrno acon JyiekTpoHHbBIE (I (PPOBHIE)
n/ pa3aeaoB u TeM Bcer KouTtpoabHbl [pakTnyeckn
0 HpOrpaMMEL o ¢ paBoThI ¢ paGoTht oOpa3oBaTesibHbIE PeCypChl
YeThIpE€XyroibHUK bubmmorexa [IOK
1 12 1 https://m.edsoo.ru/7f417el
" 8
Teopema daneca u
Teopema o
HPOTIOPLHOHAbHI bubmuoteka [{IOK
2 15 1 https://m.edsoo.ru/7f417el
X OTpe3Kax, 2
no100HbIe B
TPEYTOIbHUKA
[Lnomans.
Haxoxnaenue
TIomaaei bubmuoreka [JOK
3 TPEYrOJbHUKOB U 14 1 https://m.edsoo.ru/7f417el
MHOTOYTOJIEHBIX 8
¢buryp. [Tnomaan
moA00HBIX uryp
Teopema ITudaropa bubnmnorexa [JOK
4 M Hadaja 10 1 https://m.edsoo.ru/7f417¢1
TPUTOHOMETPHUU 8
VYriel B
OKPY>KHOCTH.
Brnincannsie u
OIIICaHHEBIC bubnuoreka [JOK
5 YETBIPEXYTOJIbHUKU 13 1 https://m.edsoo.ru/7f417el
. KacarenpHbie k 8
OKPY’>KHOCTH.
Kacanue
OKpY>KHOCTEHN
bu6mmorexa [IOK
6 Hopropenne, . 4 1 https://m.edsoo.ru/7f417¢l
000011IeHHE 3HAHUT g
OBIIEE KOJIMYECTBO
YACOBIIO 68 6 0
I[TPOI'PAMME



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 KUIIACC

HauMeHoBaHMe KoauuecTBo 4acoB

Ne K DaeKTpoHHbIEe (I (ppPOBHIE)
pa3aesioB 1 TEM OHTPOJIbHBIC HpaKanecKne

n/m Bcero o0pa3oBaTe/IbHBIC PECYPChI
NPOrpaMMbl paboThI padoThI
Tpuronomerpus.
TeopeMsbl

1 KOCHUHYCOB U 16 | bu6muoreka [IOK
CHHYCOB. https://m.edsoo.ru/7f41al2¢
Pemenue
TPEYTroJIbHUKOB
[IpeobpazoBanue
noxo0us.

2 Metpuueckue 10 1 Bubmiorexa IIOK

p https://m.edsoo.ru/7f41al2c¢
COOTHOIIICHHUS B
OKPYHOCTH
b K
3 Bexkropsl 12 1 nommorexa O
https://m.edsoo.ru/7f41al2c¢
€KapTOBEI
4 foo pI/IHaTLI Ha 9 1 Bubmiorexa IIOK
P https://m.edsoo.ru/7f41al2c¢

IIOCKOCTH
IIpaBunbHbIE
MHOTOYTOJIbHUKH.

JTMHA

5 fK KHOCTI I 2 bubnuorexa [JOK

Py https://m.edsoo.ru/7f41al2c¢
mIonaap Kpyra.
Brraucnenue
JIomanaei

6 JIBrokeHus 6 bubnmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2c¢
[ToBTOpEHME,

. 0000111EHHE, 7 ) bubnuoreka [JOK
CHUCTeMaTHu3ausl https://m.edsoo.ru/7f41al2c¢c
3HAHUU

OBILIEE
KOJIMYECTBO

68 6 0
YACOB 110

[TPOTPAMME



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







