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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH U3 OCHOBHBIX PA3JEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIEeNbI0 00€CleUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWM M B3aWMMHOE pACIOJIOKEHHUE, ONUPAETCd Ha  JOTHYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[€eHHOCTh M3ydYeHus reOMETpUH Ha ypPOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYaOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKJIECHUs, CTPOUTD JIOTHUYECKUE YMO3aKIIIOUECHHUs, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXKJIeHuss «OT TMPOTHBHOIO», OTJIMYaThb CBOMCTBA OT MPU3HAKOB,
dbopMynpoBaTh 0OpaTHBIC YTBEPIKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISIETCA HCIIONBb30BAaHUE €€ Kak
WHCTPYMEHTA IPHU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M IMPAKTUYECKHUX 3ajad,
BCTpEYAOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss JODKEH HayYUThCS
ONPEJEIUTh F€OMETPUUYECKYIO (PUTypy, ONMHUCATh CIOBAMHM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JJIUHY
OINTOBOJIOKOHHOTO Kalenst uiu TpeOyemble pa3Mepbl Trapaxa Uisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUSA B U3YYEHUU I'€OMETPHUMU.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYaroIMHCA YUYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETIU  pEalbHBbIX JKU3HEHHBIX CUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBaTHOCTbH ITOJYYEHHOTO PE3YJIbTATA.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH Yy4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (DUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJYYEHHBbIX YMEHHUA B (PU3HUKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUIAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOLIUME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBa», «M3MmepeHue
F€OMETPUYECKUX  BEIMYMH», «/[eKapTOBBl KOOpAMHATBI HAa  IUIOCKOCTH,
«Bektops», «JIBmkenus miaockocTmy, «IIpeodpazoBanust mog00us».

Ha uzyuenue yueGHoro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJient0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce
— 68 yacoB (2 4yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
7 KIIACC

HaganpHble noHsTusa reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTtukaneHele M CMexHbIE yriabel. buccekrpuca yria. JlomaHas,
MHOTOYTOJIBHUK. [[apajiensHOCTh U IEPIEHAUKYIAPHOCTD IIPSIMBIX.

CumMmetrpuuHsble purypsl. OCHOBHBIE CBOWCTBA 0CEBOM cuMMeTpuH. [Ipumepsl
CUMMETPHH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C IMOMOIIBIO LHUPKYJIS WU JIMHEWKU. TpeyrojpHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONCTBA.

PaBHOOepeHHBIN U  PAaBHOCTOPOHHUI  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyroyibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CymMMa yTilOB TPEYTOJIbHHKA.
Breninue yribsl TpeyroyibHUKA.

[IpssMOyTOJIBHBIA ~ TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOTO
TPEYTOJBbHUKA, IPOBEAEHHOMN K TUIOTEHY3€. [[pu3Haky paBeHCTBA NPSIMOYTOIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEYTroabHUK € yIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OoJsibllIel CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CEepeIMHHBIN
IIEPIIEHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIIOJIOKEHUE OKPYKHOCTH M mpsiMor. KacarenbHas u cexkymas K OKPY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero npusHaku U cBoucTa. HacTHbie
cllydad MapajijiesiorpaMMoB (MPSMOYTOJIbHUK, pOoMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dDaneca u
TEOpPEMA O IPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue MMHUM TPEyroJIbHUKA U Tpareuuu. LIeHTp macc TpeyrojapHHKa.



[Tomobue TtpeyronpbHUKOB, Ko3pdunmueHnt mnomodbus. I[lpusHaku momoOus
TPEYTroJbHUKOB. [IpuMeHeHne moqo0ust Mpy pelIeHn: MPAaKTHIECKUX 3a/1a4.

CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpPEYroJibHUKA, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHE TUIOoNaaeH
oA0OHBIX (UTYD.

Brruncnenne ninomaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUH
MPAKTUYECKUX 3a/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOr0 yrIJjia MPSIMOYTOJBHOTO TPEYTrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 n 60°.

BrucaHHbIE U [IEHTPAJIbHBIE YIJIbI, YTOJI MEK]y KacaTeIbHOW U XOpJ0il. Y TJIbl
MEXKy XOpJaMHU M CEKyIIMMH. BIMCAaHHBIE M OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue ABYyX okpykHoctei. Kacanue okpyxxHocrten. OOuiue
KacaTeIbHbIE K IBYM OKPYXHOCTSIM.

9 KIIACC

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yrIJjla MPSMOYTOJBHOTO TPEYroOJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTOHOMETpUUECKHE (DYHKITUU
yriioB B 30, 45 u 60°.

BrnincanHble 1 HEHTPAIIBHBIE YTJIbI, YTOJI MEXIY KacaTeIbHON U XOPIOU. Y TJIbI
MEXIy XOpJaMU M CEKylUIMMU. BrrMcaHHBIE W OMHCAHHBIE YETHIPEXYTOJbHUKHU.
B3aumHoe pacnonoxxeHue AByX okpykHoctei. Kacanue okpyxnocrten. OOuiue
KacaTeIbHbIE K IBYM OKPYXHOCTSIM.

Cunyc, kocuHyc, TaHrenc ymioB or O gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1eCTBO. DOpMYIIbI MPUBEACHUS.

Pemenue TpeyroapHuKoB. TeopeMa KOCHHYCOB M Te€OpeMa CUHYCOB. Perienue
MPaKTUYECKUX 3a]1a4 C UCTIOIb30BAHUEM TEOPEMBbI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne nomoous. [Togodrue coOOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa O HpPOU3BENECHHHM OTPE3KOB XOpPJ, TEOPEMBI O IPOU3BENCHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBaJ[paTe KacaTeIbHOM.

Bektop, anuHa  (MOIyJdb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
MPOTUBOIOJIOKHO HAIMIPABIIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMyd HaJ BEKTOopaMH. Pa3loxxkeHue BEKTopa MO0 JBYM
HEKOJJIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CkajasipHOE MPOU3BEIACHUE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXO0XKICHUS JJIMH U YTJIOB.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl Yy4yeOHOro Kypca
«I"eomeTpusD» XapaKTEpHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY M HACTOSALIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOIIEHWEM K JOCTHIXKEHUSAM  POCCUHCKHUX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAaHUIO 3THX
JOCTHKEHH B IPYTUX HayKaxX U MPUKIAJAHBIX cepax;

2) rpaskaIaHCcKoe M 1YXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXkIaHUHA U PeaIu3alydu €ro
npaB, IMpPEICTaBICHHMEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp TpaKIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAyKW, OCO3HAHUEM BAKHOCTH
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PpEIIEHWM MPAKTUYECKUX 3a1ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
oOpa3oBaHUsI Ha MPOTSHKEHUHM BCEH JKU3HU I YCHEIIHOW MpodeccHoHanbHON
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAeKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHYECKOM HayKd Kak cdepbl UeIOBEYECKOM
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA WM 3HAYUMOCTH I Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTUKH U MAaT€MaTUYECKOW KYyJbTYpOWl Kak CPeJCTBOM
NMO3HAHUS MHPA, OBJIAJIEHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;



6) ¢usuyeckoe Bocnutanme, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarONmoJyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYeCKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HH  (3I0pOBOE  THUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABBIKA peIIeKCHH, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4eJoBeKa;

7) 3Kx0JI0OrHYeCcCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAaHHUM JIJIsl PEIICHUs 3a/1a4 B
00JIaCTU COXPAaHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OIIEHKH
UX BO3MOXXHBIX MOCJIEICTBUI JJIsl OKPYKAIOIIEH Cpeibl, 0OCO3HAHUEM TII00aILHOTO
XapakTepa SKOJIOTMYECKUX MPpoOJieM U MyTeH X pelieHus;

8) ajanTanusa K U3MEHSAIIIMMCS YCJOBHAM COLUMAJBLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHE YUYUTHCS Yy JPYTUX JIOJIeH, MpuoOpeTatb B COBMECTHOW JEATECIIBHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UJEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPUHHMATH
CTPECCOBYIO CHTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS U JeWUCTBUS, (GOPMYJIHUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUSL, (POPMUPOBATH OIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

e BBIBIIITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKHM MATEMaTHYECKUX
OOBEKTOB, TOHSATUHN, OTHOWIEHUH MEXIy MOHATUSAMHU, (QOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpHU3HAK
KJaccu(ukanmy, OCHOBaHUA il OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
MPOBOJIMMOTI0 aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH U  NPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE U OTpULATENbHbIE, €AMHUYHbIC, YacTHbIE M OOUIHeE,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JieNaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W
WHIYKTUBHBIX YMO3aKITIOUCHH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

pa30upaTh JO0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPXKICHUN (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBaTh apTryMEHTALMIO0, TIPUBOIUTH
IPUMEPBI 1 KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO pelieHus y4eOHOM 3ajadyu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HaWOoJIee TOIXOMANUNA C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMynIupOoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIeEMy,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HCKOMOE U JaHHOE, (opMHpOBaThH
TUIOTE3Y, ApTYMEHTHPOBAThH CBOIO MO3UIIMI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY HECJIOXHBIN
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0OBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIEHHSI U BBIBOJBI MO pe3yJbTaTam
NPOBEAEHHOIO HAOIIOACHUSI, HCCIIEOBaHMsI, OLIEHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TAKXKE BBIJBUTAThH
MPEIOIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOUYHOCTh M H30BITOYHOCTh HMH(GOpPMAalLlMHU, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, AaHAIM3UPOBATH, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U POPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U WIUTFOCTPUPOBATH
perraemMbie  3a7aydl  CXeMaMH, JIuarpaMMamu, HWHOW TrpaduKod ©u UX
KOMOMHAIIMSIMU;

OLICHMBATh HAAEKHOCTh HH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTEJIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeiCTBHA:

BOCIIPUHUMATL U (1)OpMYJ'H/Ip0BaTB CYXKIACHUS B COOTBCTCTBUU C YCIIOBHUAMU
Hn neJsiMM 06IIIeHI/I}I, SICHO, TOYHO, 'PaAMOTHO BBIPpAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO XOJy pPELIEHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJYYEHHbBIN PE3yJIbTaT;

B X07ie 00CyX/IeHHUs 3a7]aBaTh BOIIPOCHI 10 CYIIECTBY OOCY>KIaeMOU TEMBI,
npoO0JIeMBbl, perraeMoi 3a7a4un, BbICKa3bIBaTh WJICH, HAICJICHHbIC HA MOUCK
pelIeHus1, CONOCTABIATH CBOU CYKIACHHUS C CYKICHUSIMU IPYTUX YUaCTHUKOB
auanora, OOHapy»XKWBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme hopMynHUpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEICTABIATh PE3yJIbTaThl PEIICHUS 3a]]a4H, SKCIIEPUMEHTA, UCCIIE0BAHMS,
MPOEKTa, CAMOCTOSITEIHLHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
MPE3EHTAllMK U OCOOEHHOCTEN ay IuTOpHUY;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y WHIUBUTyaIbHOU
paboThI pU PEIICHUH YYEOHBIX MAaTEMaTHUYECKUX 3a/1a4;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, paclpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0Cy>XaTh MpOLEeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpynmnoBbeIX (opmax padoTel (0OCyXIeHHs, OOMEH
MHEHHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHUE), BBIIOJIHATH CBOIO YacTh pabOTHI
U KOOPIAMHHMPOBAaTb CBOM JEWUCTBHS C JPYIMMH WICHAMH KOMAaHJbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPUSIM,
c(OpMyYJTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHHs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pEIIeHUs C YYETOM HMMEIOUIMXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C Y4ETOM HOBOM MH(OpMAIUK.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIPoIlecca M pe3yibTara
pellIeHusT MaTEMATUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCATCIBHOCTh HA OCHOBE HOBBIX OOCTOSITCIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATA IEITEIBHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTHXKCHUS 1IeJH,
HaXOJUTh OIMMOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OTIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce OOyYaroOImMICS TMOJYYUT CIICIYIOIIHNE
MIPEIMETHBIE PE3YJIbTATHI:

Pacro3HaBaTh W3y4eHHBIE TE€OMETpPHUYECKHE (HUTYpBI, OMNpPEneisaTh UX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEKU IO YCIOBHUIO 3a71aul. MI3MepsTh JIMHEWHBIE U YTIIOBBIE BEJIMYMHBI. PemaTth
3aJ1a41 Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JHMHEHHBIX W YTJOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, Pa3MepoOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
O0OBEKTOB T10 TIOPSIKY BEITUINHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCd NPU3HAKAMU PABCHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTH JTOTHYECKUE PACCYKICHUS C MCIOJB30BAHHEM T€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThC NPU3HAKAMUA PABEHCTBA IPSIMOYTOJBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUUECKUX 3a7a4.

OnpenensiTe napamieibHOCTh IPSMBIX C IOMOIIBIO YTJIOB, KOTOPhIE 00pa3yeT
C HUMHM cekymas. OnpeaensiTh MapaieIbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAN OT TOYEK OJHOM IPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemats 3amaun Ha KiteTyaTol Oymare.

[1poBOANTE BHIUUCIICHUS U HAXOIUTh YUCIIOBbIE U OYKBEHHBIC 3HAUCHHUS YIJIOB
B T'€OMETPUYECKHUX 3aJayax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa30BaHHBIX MPH TEPECEUYCHUU JBYX
MapajuIeIbHBIX NPSMBIX CEKyUIeH. Pemare npakTuueckue 3aadyi Ha HaXOXKICHUE
YIJI0B.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTA TOYEK. YMETh ONPEAEIATh
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MeECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M KPyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TI0JIb30BATHCSA UX CBOWCTBAMH. Y METh IIPUMEHATH 3TH CBOKWCTBA MPU
pelIEeHnH 3a7a4.

Brnagere MoOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAOTCS B OJTHOM TOYKE.

Brnagets noHATHEM KacaTelIbHOU K OKPY’KHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonb30BaThCSA MPOCTEUIIMMH T€OMETPUYECKUMU HEPABEHCTBAMM, [TIOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MIOCTPOEHUS C MOMOIIBIO LIUPKYJI U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydarOnIMiiCs TOJNYYHUT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCSl UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOUYKH IEPECEUCHHUS MEAMAaH TPEeYyroJibHUKa (LIEHTpa
Macc) B pPeIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeHEN TMHUU TPEYTOIbHUKA U TPAIIELIMH, TPUMEHSTh UX
CBOMCTBA IIpU PEUICHUHU reoMeTpuyeckux 3aaad. Ilons3zoBarscs teopemon Paneca
U TEOPEMOM O NPONOPLHOHAIBHBIX OTpPE3KaxX, NMPUMEHATh HX Ui PELICHUs
IIPaKTUYECKUX 3a]a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoi [ludaropa npns pemieHHss TE€OMETPUYECKUX H
IIPaKTUYECKUX 3aaa4. CTPOUTh MAaTEMAaTUYECKYIO MOJIENb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Brnagets DOHATHSMU CHUHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
PSIMOYTOJIBHOTO TPEyrojbHUKA. [101630BaThCsl STUMU MOHSTHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbIMU crioco0amMu) IUIONIA/lb TPEYTroJbHUKA U IO
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TIE HEOOXOJUMO, KAIbKYJISATOPOM).
[IpuMeHsTh Moy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanete NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yTIila, MCHOJIb30BATh
TEOpPEMBI O BIIMCAHHBIX yTiaX, yrjlax MeXay XopAaMH (CEKYLUMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA FT€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA TP PELICHUU 3a]1a4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIN JUIS 3a/1a4 PEabHOM )KM3HU U MPOBOJANTH COOTBETCTBYIOIIHNE BBIUUCIECHUS
C TNpPUMEHEHHEM TMOJ00us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHiy oOydenuss B 9 kJjacce oOydYaromuiicss TMOJYYUT CIICAYIOIIHE
IIPEIMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYTrOJbHUKA («pemeHue



NPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKyJISATOPA) JJIUHBI
Y YTJIBI 17151 HeTaOIMYHBIX 3HAYCHU.

[Tonb3oBatbes popmyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM JIJII HAXOXJIEHHSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXOKIEHUS PA3JIMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pelIeHUN TeOMETPUUECKUX 3a/1au.

BnaneTts noHsTHAMU peoOpa3zoBaHust MOA00HUS, COOTBETCTBEHHBIX JIEMEHTOB
nono0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAO00OMS MPOU3BOIBHBIX (UTYP,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIIbl y ToA00HBIX ¢uryp. Ilpumensars
CBOMCTBa MOJ00MS B MPAKTUYECKHX 3ajJadax. YMETb MPUBOJIUTH MPHUMEPHI
10JI0OHBIX (PUTYP B OKpPYKAIOIIEM MUPE.

[Tonp30BaTECS TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEICHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKHIM
CMBIC]I, MPUMEHATh HMX B PEUIEHUU TEOMETPUYECKUX U (PU3MYECKHUX 3aaad.
[IpuMEHSATh CKAIIPHOE MPOU3BENCHUE BEKTOPOB ISl HAXO0XKICHUS IJIUH U YTJIOB.

[Tonp30BaTHCSA METOIOM KOOPIAUHAT HA IIIOCKOCTH, IPUMEHSATH €r0 B PEIICHUU
F€OMETPUYECKHUX U MPAKTUYECKUX 3a7ay.

Bnanets NOHATUSIMU NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI TyTH OKPY>KHOCTH U PaJUaHHON MEphI yrila, yMETh BBIYUCIATH IUIOIIA]b
KpyTra U ero yacteil. [I[puMeHsTh NoJydYeHHbIE YMEHHS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHKCHHUS
MJIOCKOCTH B MPOCTEUINX CITydasiX.

[IpuMeHsATh MoNydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS
C TNPUMEHEHHEM IMOA00MS U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

[MTPOT'PAMME

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jae/ioB U TeM uudposbie
Ne n/m P Konrpoabnbsie IIpakTHyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Ipocreiine reomeTpuyeckue GUrypsl u
1 I/D](;) cBoiicTBa. M3me epHI/Ie FGOMSF I/I}‘II]Z:CKI/IX 14 bubmmorexa [TOK
' P P https://m.edsoo.ru/7f415¢2e
BEJIMYUH
bubnuoreka [{OK
2 T 22 1 1
PEYTOILHRARA https://m.edsoo.ru/7f415¢e2e
3 [TapannensHble IpsIMBIE, CyMMa YIJI0B 14 1 bubnnorexa [JOK
TpeyroJibHUKa https://m.edsoo.ru/7f415¢e2e
4 OkpyXHOCTb U KpyT. [ 'eomeTpuueckue 14 1 1 bubmmoreka [JOK
IIOCTPOECHUS https://m.edsoo.ru/7f415¢e2e
. bu6mmoteka IIOK
IT 4 1
> OBTOpCHHUE, 0000MeHHe 3HAHNH https://m.edsoo.ru/7f415e2e
OBUIIEE KOJIMYECTBO YACOB I10 68 4 )



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

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 4 & 12 1
CTRIPEXYTOIBHHIH https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaXx, MOA00HbIE 15 1 bubmmorexa [TOK
poTIopH P > 1A https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKU
[1nomans. Haxoxaenue miomanei
tHaa A Hal bubmuoreka [JOK
3 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (QUTYP. 14 1
https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX GuUryp
4 Teopema [Iudaropa n Hauana 10 1 bubmmoreka [IOK
TPUTOHOMETPUH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BricanHsie n
5 OIMCAHHBIEC YEThIPEXYTOJIbHUKH. 13 1 bubnnorexka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417¢e18
OKPYHOCTEU
bu6mmoreka [IOK
6 II 600 i 4 1
OBTOPCHHE, OOODIICHHE SHAHMH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 5 1



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 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mipp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTsbI padoThI
pecypchl
| Teopema ITudaropa u Hauana 5 1 1 bubnnoreka [HOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417¢18
Vbl B OKpykHOCTU. Brincanusie n
) OIMCAHHBIC YETBIPEXYTOJIbHUKH. 12 1 bubnnorexa [JOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417¢e18
OKpPY’KHOCTEH
3 [IpeobOpaszoBanue mogodus. Merpuueckue ) bubmmoreka [IOK
COOTHOLLIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2¢
4 Bexropsi 14 bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
5 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 8 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2c
6 Tpuronomerpust. Teopembl KOCHHYCOB U 13 1 1 bubnnorexka [JOK
CUHYCOB. Penienne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2¢c
IIpaBuiibHBIE MHOTOYTOJIBHUKH. [{Ha
7 OKPY’KHOCTH U IIJIOLIAAb KpyTa 3 Bubmmorexa LHOK
by " Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenune nnomanein
bu6mmoreka [JOK
8 e 0CKOC 3
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c¢c
9 [ToBTOpenue, 06061IeHNE, 2 1 bu6mmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/7f41al2c¢
OBIIEE KOJIMYECTBO YACOB I1O 68 5 )

[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA
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