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COILEPKXAHUE OBYUEHUA
9 KVIACC

Cunyc, kocunyc, Tanreic yrios oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemrenne TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHUHYCOB. PelieHue nmpakTud4ecKkux
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanme mompoowms. [1og00mMe COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpousBeIEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUM OTPE3KOB CEKYIIHX,
TeopeMa 0 KBaJpaTe KacaTeJIbHOM.

Bekrop, umHa (MOAydb) BEKTOpA, COHAIPABJIIEHHBIE  BEKTOPbHI, IPOTHUBOIOJIOMKHO
HaIPaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAIHN HaJl BEKTOPAMHU.
Pa3znoxxeHne BekTOopa MO JBYM HEKOJUIMHEApHBbIM BekTopaMm. KoopauHatel BekTopa. CkansipHOe
MIPOU3BECHNE BEKTOPOB, IPUMEHEHUE /ISl HAXOKICHUSI JUTMH U YIJIOB.

JlexkapToBbI KOOPAWHATHI Ha IUIOCKOCTH. YPAaBHEHUs NMPSMON U OKPY)KHOCTHM B KOOpAMHATAX,
NepeceyeHre OKPYKHOCTEN U IpsIMbIX. MeTo1 KOOpIMHAT U €ro MPUMEHEHHUE.

[IpaBunbHBIE MHOTOYrOJIbHUKMW. JlJIMHA OKpPY:KHOCTH. ['pamycHas W paaudaHHas Mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpykHOCTeH. [momane kpyra, cekTopa, cermeHra.

JIBUKeHHs] TJIOCKOCTH M BHYTPEHHUE CHUMMETpUU GUryp (diaeMeHTapHble MPEACTaBICHUS).
[TapannensHbiii neperoc. [ToBopoT.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMPOI'PAMMbBI YUEBHOI'O KYPCA
«'EOMETPUS»

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yabTaTbl OCBOEHHUS MpOrpaMMbl ydyeOHOro Kkypca «l'eomeTpus»
XapaKTEPU3YIOTCS:

1) narpuoTnyeckoe BOCIIUTAHUE:

MIPOSIBJIEHUEM HMHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHHCKOM MaTeMaTHKH, EHHOCTHBIM
OTHOILLIEHHUEM K JTOCTHXKEHHUSIM POCCHUICKHX MAaTEMATHKOB M POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K
HCIOJI30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HAYKaxX U MPUKIAJHBIX chepax;

2) rpasKIaHCKoe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEM TIpaXJAaHWHA U pealu3aldd €ero Ipas,
MIpPeJICTaBJICHUEM O MaTeMaTUYeCKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUH,
MpoLEeayp TpaKJAHCKOTO OOIIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXACHUIO
ATHUYECKUX MpOoOJieM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HAayKd, OCO3HAHHEM
BAXKHOCTU MOPAJIbHO-ITUYECKUX NMPUHLIUIIOB B IEATEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAHOBKOW Ha AaKTMBHOE YYacTHE€ B PpEUICHUU MPAKTUYECKUX 3aJa4 MaTEeMaTUYECKOU
HAMpPaBJIEHHOCTH, OCO3HAHMEM BAXHOCTH MATEMAaTHMYECKOTO 0Opa3oBaHUS Ha MPOTHKEHUU Bceil
KU3HU JUIA YCIEHIHOW NpoQecCHOHANbHON AEATENbHOCTH M Pa3BUTHEM HEOOXOIUMBIX yMEHUH,
OCO3HAHHBIM BHIOOPOM U TMOCTPOCHHEM HHIUBUAYAIbHOW TPACKTOPUU OOpa3oBaHUS U KUIHEHHBIX
IUTAHOB € YYETOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTENH;

4) scTeTHYeCcKOe BOCIIUTaHHE:

CIOCOOHOCTBIO K SMOIIMOHAILHOMY U 3CTETHYECKOMY BOCIIPUATHIO MATEMaTHUECKHX OOBEKTOB,
3aJ1a4, PEIICHNH, pacCyXACHUIM, YMEHHIO BUIETh MaTEMaTUUECKNE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOr0 NO3HAHUSA:

OpUEHTale B JAEATEJIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX MpEJCTaBICHUH 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHs 4YelloBeKa, HPUPOAbl M  OOIIecTBa, IMOHUMaHHEM
MaTeMaTH4eCKON HayKu Kak c(epbl YeTOBEUECKON JeATEIbHOCTH, ITANOB €€ Pa3BUTHUS M 3HAUUMOCTH
JUISL pa3BUTUS LUBWIW3ALMHU, OBJIAJICHUEM S3BIKOM MaTE€MaTUKU U MAaTeMAaTHYE€CKOW KYJbTYpPOU Kak
CPEACTBOM IIO3HAHUS MHUpPA, OBJIAJCHUEM MPOCTEHIIMMH HAaBBIKAMH  HCCIIEI0OBATEIbCKON
NESITEIBHOCTH;

6) ¢usmyeckoe BocnuTanue, (popmMupoBaHHE KYJAbBTYPbI 310POBbSi M 3MOLHMOHAJIBLHOIO
Os1aromosy4usi:



FOTOBHOCTBIO MPUMEHSATh MAaTEMaTUYECKUE 3HAHUS B HMHTEpPECax CBOETO 3/0POBbS, BEIACHUS
3I0pOBOTO 00pa3za KHU3HH (3J0pOBOE INUTaHHWE, COANAHCHUPOBAHHBIN PEXHUM 3aHATHH W OTAbIXA,
perynspHasi (pu3nUecKasi akTUBHOCTE), C(POPMUPOBAHHOCTHIO HABBIKA PeQIICKCUU, TPU3HAHIUEM CBOETO
IpaBa Ha OMMOKY U TaKOT'O K€ MpaBa JIPYroro YeloBeKa;

7) 3K0JI0THYeCcKOe BOCIIUTAHHE:

OpPHMEHTAllMe Ha TPUMEHEHHWE MaTEeMAaTHYECKUX 3HAHUW I pEIICHHs 3a7ad B 00JacTu
COXPaHHOCTH OKpYKaIoIeH Cpeibl, IUNTAHUPOBAHUS ITOCTYIKOB U OI[EHKU UX BO3MOXHBIX TTOCJIEICTBUM
JUIS OKPY’Karolllel cpefibl, 0CO3HAHUEM IJI00AJTBLHOI0 XapaKTepa IKOJIOTMYECKUX POoOJIeM U MyTe ux
pelieHus;

8) ajanTanus K N3MEHAIUMCS YCJI0BUSIM COLMATbHOM M IPUPOIHOM Cpe/bl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHUSIX HEOIPEACNEHHOCTH, IMOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO IeATeIbHOCTh, B TOM YUCJIE YMEHUE YUUTHCS Y IPYTUX JIIOJCH,
puoOpeTaTh B COBMECTHOM JCSATEIHHOCTH HOBBIE 3HAHUS, HABBIKK M KOMIIETEHIIUU U3 OTBITA IPYTHX;

HEOOXOJUMOCTHI0O B (POPMUPOBAHWUM HOBBIX 3HAHWH, B TOM uHcie (HOPMYIUPOBATH HJCH,
MOHSATHUSA, TUIOTE3bI 00 OOBEKTaX W SBJICHUSX, B TOM YHCIE paHEe HEU3BECTHBIX, OCO3HABATh
nedUIUTH COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TUTAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALIMIO Kak
BBI30B, TpEOYIONUHA KOHTPMEpP, KOPPEKTHUPOBATh TPUHUMAEMble pEIIeHUs W  JIeHCTBUS,
(hopMyIHpPOBaTh M OLICHUBATh PUCKHU U TIOCJIEICTBUS, (OPMUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATHI
IMo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBUS
ba3oBble Jjoruyeckue a1eiicTBUsA:

® BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIE MPHU3HAKKM MAaTEMAaTHYECKHUX OOBEKTOB,
MOHATHM, OTHOLIEHUN MEXIy TMOHATUAMH, (OPMYJIUPOBATh OMNpEAETICHUS MOHITHH,
yCTaHABIUBATh CYHIECTBEHHBIH NpHU3HAK KilaccH(UKalMKM, OCHOBAaHUA Ui 0000IIeHus U
CpaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHANIN3A;

® BOCIPUHUMATH, (QOPMYIMPOBATH U MPeoOpa3OBBIBATH CYKICHHUS: YTBEPAUTEIbHBIE U
OTpuLaTeNbHbIE, €AMHUYHBIC, YACTHBIE U 00IIUE, YCIOBHBIE;

® BBIABIATH MaTeMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MPOTHUBOpeurs B (akTax,
JMAHHBIX, HAONIONEHUSX U YTBEPXKACHUSAX, MpeuiaraTb KPUTEPUH JUISL  BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHH;

e JleNaTh BBIBOJBI C UCIOJb30BAHHMEM 3aKOHOB JIOTMKH, ICIYKTUBHBIX W HHIYKTHBHBIX
YMO3aK/II0UYEeHUH, YMO3aKIIIOUEHHH 0 aHAJIOTUU;

e pa3buparh [OKa3aTEIbCTBA MAaTEMaTHYECKUX YTBEpPKAEHUN (MpsAMble U OT MHPOTHBHOIO),
MPOBOJUTH  CAMOCTOSITEJILHO  HECJIOKHBIE  JIOKAa3aTelbCTBA MaTeMaTU4YeCKuX (haKkToB,
BBICTPAaWBaTh AapryMEHTAlMI0, NPHUBOIUTH MPUMEPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHUS;

e BBIOMpaTh crioco® pemieHUs: yueOHOU 3amayn (CpaBHUBATh HECKOJBKO BApUAHTOB PEILCHUS,
BBIOMpATh HanOoJIee MOIXOAAMINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareibckue 1eiCTBUS:

® ICIIOJIb30BAaTh BOMPOCHI KaK HCCIEAOBATENbCKUI WHCTPYMEHT MO3HAHUA, (OPMYIHPOBATH
BOMPOCHI, (UKCUPYIOIINE MPOTUBOPEUYHE, NPoOIeMy, CaMOCTOATEIbHO YCTaHABIHUBATH
HCKOMOE U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UIINIO, MHEHHUE;

® TPOBOJUTH MO CAMOCTOSITENILHO COCTaBICHHOMY TIJIaHY HECIIOKHBIN IKCTIEPUMEHT, HEOOIBIIIOE
HCCIIEIOBAaHUE TI0 YCTAaHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OO0bEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXy COOOM;

® CaMOCTOATENHHO (OPMYIHPOBATH OOOOIIEHHUS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOIIOIEHUS], UCCIIEeIOBAaHUs, OIICHUBAThH JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BEIBOJIOB
# 0000IIEHNIH;

® [IPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKKE BbIABUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHUH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:



BBISIBJIATh HEJOCTATOYHOCTh M W30BITOYHOCTh MH(OPMALUMHU, TAHHBIX, HEOOXOIMMBIX JUIS
peleHus 3a/1a4u;

BBIOMpATh, AaHAJIM3MPOBATh, CHCTEMATU3UPOBATh M HHTEPHPETHPOBATH HHPOPMALHUIO
pa3UYHBIX BUJOB U (OPM MPEICTABICHHUS;

BBIOMpaTh (OpMYy MpeiacTaBleHUs HWHGOpMAIMKM M WUTIOCTPUPOBATH pEIIaeMbIe 3aqauu
CXeMaMH, AuarpaMMamu, HHOH rpadukoil 1 uX KOMOWHAIMSIMH,

OIICHUBATh HAA&KHOCTh HWHPOPMALMHU IO KPUTEPHSIM, TPEAIOKEHHBIM YYUTEIEM MU
c(OpPMYIMPOBAHHBIM CAMOCTOSITEIIHHO.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

BOCIIPpUHUMATL M (1)0pMyJ'II/IpOBaTB CY)XIAC€HHUA B COOTBCTCTBUM C YCIOBUSAMHU U LCISAMU
06HICHI/I5[, SICHO, TOYHO, I'PaMOTHO BbIpa)KaTb CBOIO TOYKY 3PCHHA B YCTHBIX W INMCBbMCHHBIX
TCKCTAaX, AaBaTb IIOACHCHHA II0 XOAYy PpCHICHUA 3aJadd, KOMMCHTUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B Xx0Jie¢ OOCYKICHHs 3a/JaBaTh BOIPOCHI 1O CYIIECTBY OOCYKJIAeMOUW TEeMbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4u, BbICKA3bIBATHL UACHU, HAICIICHHBIC HAa ITOWCK PCUICHWA, COIIOCTABJIATL CBOH
CYXJEHHUS C CYXKIACHUSIMH JAPYTrUX YYaCTHUKOB JMAJora, 0OHApYKMBAaTh pa3jiMuue U CXOJCTBO
MO3UINH, B KOPPEKTHOU (hopMe (hOpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NpEACTABIATE PE3YIbTATBl PCHICHUA 3aJadd, OSKCIICPUMCHTA, MCCICAOBAHHA, IIPOCKTA,
CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIJICHUS C Y4€TOM 3a/Jad MPE3CHTAUuU MU
0COOEHHOCTEH ayIuTOpUH;

MMOHUMAaTh W MCIOJIb30BaTh MPEHMYIIECTBA KOMAaHIHON W HHAWBUIYalTbHOW pPabOTHI MpHU
pEIICHNN y‘-Ie6HI)IX MaT€MaTUYCCKUX 3a1a4,

NPUHAMATh [EJNb COBMECTHOH JEeSTENPHOCTH, IUIAHUPOBATh OPraHU3aIlMI0 COBMECTHOM
paboTHI, pacmpenensaTh BUIbI padOT, MOTOBAPWUBATHCS, OOCYXKIATh MPOIECC M PE3yibTaT
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

y4acTBOBaTh B TPYIIOBBIX (opMax paboTsl (00CYXIeHWs, OOMEH MHEHHSIMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBITIOJIHITH CBOKO 4YacTh Pa0OThI U KOOPAMHHPOBATH CBOU JCHUCTBHSI C
JIPYrUMH 49ICHAMH KOMAaHJbI, OIICHWBATh KAuyeCTBO CBOEro BKJIaJa B OOIIWHA IMPOIYKT II0
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aMMOICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eiCTBHS
Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTaBJIATH IJIaH, aITOPUTM DPEUICHHs 3aJa4yd (UJIU €ro 4yacTb), BIOUpATh
croco0 pemeHuss ¢ Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHH ¢ y4ETOM HOBOI HH(OPMALIUU.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBII HHTE/JIEKT:

BIIAJIETh CHOCOOAMHM CaMOTPOBEPKH, CAMOKOHTPOJSL Tpolecca M pe3ylbTaTa perIeHHs
MaTeMaTH4eCKOM 3a7auu;

MpEeIBUIIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPHU pEUICHUH 3aJaud, BHOCHTH
KOPPEKTUBBl B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, HAWJIEHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa JAEATEIbHOCTH IIOCTABJICHHOW 1M M YCIOBHSM,
OOBSCHATh MPUYHHBI JIOCTIDKEHUS WU HEJOCTIIKEHUS IIeTH, HaXOJUTh OIIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy 00ydeHus B 9 kjacce oOyqaromuiics MoJyquT CIeayIOLIe MpeIMEeTHbIE Pe3yIbTaThl:
3HaTh TPUTOHOMETpUYECKHE (DYHKIHMU OCTPBIX YIJIOB, HAXOAUTh C MX IOMOIIBIO pa3nYHbIe

OJICMCHTHBI IPAMOYT'OJIBHOTO TPCYTOJIbHHUKA («pCH_ICHI/IC MMpsAMOYT'OJIBHBIX TprTOJ'IBHI/IKOB»). Haxomuts
(C IIOMOIIBIO KaJ'IBKyJIHTopa) JAJIMHBI U YTJIBIL JJI1 HETAOJUYHBIX 3HAUCHUIA.

Ilonp30oBaThCs (I)OpMyJ'IaMI/I MNPpUBCACHUA U OCHOBHBIM TPUTOHOMCTPUUCCKUM TOXIACCTBOM JJISA

HaX0XJICHUS COOTHOIIICHUM MCKAY TPUTOHOMCTPUUCCKUMHU BCIMYNHAMU.



Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JJIsi HAXOXKJICHHUS pPa3IMUHBIX 3JIEMEHTOB
TPEYTrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATH UX IIPH PELIEHUH I'€OMETPUUYECKUX 3a]au.

Bnanerp monsTHAMH TpeoOpa3oBaHUS 1M0J00MS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX
¢uryp. Ilonmp3oBarbesi cBOMCTBaMHM NOJOOMS TPOM3BOJBHBIX (PUTYP, YMETb BBIYHMCIATH JUIMHBI H
HAXOJUTh YIIIbl y MOA00HBIX (uryp. [IpuMeHsaTs cBoMcTBA MOOOMS B MPAKTUYECKHUX 33/1a4ax. Y METh
MPUBOANTH PUMEPHI MTOTOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

ITonp30BaTbcd TeOopeMaMu O IPOU3BEICHUM OTPE3KOB XOpPJ, O IIPOM3BEACHUU OTPE3KOB
CEKYIIHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpAMH, TOHUMATh WX T€OMETPHUUECKUIN U (PU3MUECKHIA CMBICI, TIPUMEHSTH MX
B PEIICHUH T€OMETPHUECKUX U (PU3MUYECKUX 3a1ad. [IpUMEHSATh CKaIIpHOE MPOU3BEICHNUE BEKTOPOB
JUIS. HAXOXKJACHUSI JUIMH U YIJIOB.

[Tonb30BaThCst METOIOM KOOPJMHAT Ha MJIOCKOCTH, IPUMEHSTD €r0 B PEIIEHUU T€OMETPUUECKUX
U IPAKTHUYECKUX 3a/1a4.

Bnagerp NOHATUSIMM TPAaBUJIBHOTO MHOTOYIOJIbHUKA, JJIMHBI OKPYXHOCTH, JJIUHBI Jyrd
OKPY)KHOCTH M PaJMaHHOMN Mephl yria, yMEeTh BBIUUCIATH IJIOLIaAb Kpyra u ero yacteil. [IpumeHsTs
MIOJIyYE€HHbIE YMEHMSI B IPAKTUYECKUX 3aadax.

Haxomuts ocu (WM LEHTPbI) CUMMETPUM (QUIYp, NPUMEHSATh JBWKEHHUS IUIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpyMeHsTh MOTy4YeHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTHYeCKue MOJETH JJs 3ajad
peaJibHOM JKM3HU M TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHUS C MPUMEHEHHEM TMOoA0OuS U
TPUTOHOMETPUYECKUX (PYHKIHH (ITOJIB3YSICh, TJIe HEOOX0AUMO, KAIbKYISITOPOM).
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