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PaGouast mporpamma o mnpenmery «I eomeTpus » cocTaBieHa Ha ocHOBe DeepaibHOTO
rOCy/IapCTBEHHOTO CTAaHAAPTA, YTBEPKICHHOTO TPUKA30M MHUHHCTEPCTBA 00pa30BaHUS
Poccutickoit @eneparu Ne 1089 ot 05.03.2004 roga «O0 yrBepkaeHnn ¢enaepaibHOTO
KOMITOHEHTa TOCY/IapCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB OCHOBHOTO OOIIEro
00pa3oBaHus»; MIPUMEPHON MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUsl 110
reomeTpur(0a30BbIil YpOBEHB), YTBEPKACHHOU Mprka3oM MunobOpazosanus PO ot 9 mapra
2004 roma Nel1312, aBropckoit mporpammsl o reomerpuu JI.C. AtanacsiH u a.p-.M:
«IIpocsemenue» 2010r, ocHoBHOI 00pazoBaTenbHOM [Iporpammer 001Ie00pa30BaTEIBLHBIX
yupexaeHuit « ['eomerpun.» 7-9 knaccel. / Coct. Bypmucrpopa T.A. — M. «IIpocBenieHue,
2011 r. u ocHOBHOW 00pa3oBaTENBHON MPOTrPaMMbl OCHOBHOTO 001iero oopazosanust MbOY
COUI c. Bapsapuno Tamanunackoro paitona [lensenckoit obmactu umenu ['epost CoBeTcKoro
Corsa A.N.JIémuna

Yueonsiii mman MbOY COIII ¢. Bapsapuno Tamanuackoro paiiona [len3enckoii ooactu

umMenu ['epos Coserckoro Coroza A.W.JIEmuHa npenycMaTpuBaeT u3y4eHus Kypca
«'eomeTpus » Ha CTYyNIEHH OCHOBHOT'O OOIIIET0 00pa30BaHus B Ka4yeCTBE 0053aTEIBHOTO
npeamera B 9 kiacce B 001emM oobeme 68 yaca, B (2 yac B HE/IEIIO)

1.HJ1aanyeMl>1e pe3yJabTATbI U3YUCHUSA y‘lBﬁHOFO npeamera «FCOMeTpHﬂ»
Hcnonv3o6ame Tpu pEUICHUH MaTEMaTUYECKMX 3a7ad, HUX OOOCHOBAaHUM U IPOBEPKE
HalJICHHOTO pEelIeHUs 3HAHUE O
- MPU3HAKax M0100Ms TPEYTrOJIbHUKOB;
- TEOpEMeE O MPOMOPIIMOHATBLHBIX OTPE3KaX;
- CBOMCTBE OMCCEKTPUCHI TPEYrOJIbHHKA,
- IPONOPLUOHAIBHBIX OTPE3KaX B MPSMOYIOJIbHOM TPEYTOJIbHUKE;
- MPONIOPLIMOHAIBHBIX OTPE3KaX B KPYTe;
- TeopeMe 00 OTHOIIIEHUH TUIOMIa/Iel TOJOOHBIX MHOTOYTOJIbHHKOB;
- CBOMCTBax TMPAaBWJIbHBIX MHOTOYTOJBHUKOB; CBSI3M MEXAY CTOPOHOM MpPaBUIIBHOTO
MHOT'OYTOJIbHUKA U PaJUyCaMH BIMCAHHOI'O U OMMCAHHOTO KPYTOB;
- OTIPE/ICNICHUN JITTMHBI OKPY>KHOCTHU U (hOpMyJIe 1Jis €€ BEIYUCIICHHUS;
- (hopmyre momaau NpaBUIBLHOTO MHOTOYTOJBHUKA;
- ONpEACNICHUH IUIONIAIM Kpyra u (opmyie i e€ BblUUCIEHUs;, GopMyIie Il BBIYUCICHUS
IJIOLIAJEN YacTel Kpyra,
- TpaBWJIE HAXOXJEHUS CYMMBl M PA3HOCTH BEKTOPOB, MPOM3BEICHUSI BEKTOpa Ha CKaJsip;
CBOMCTBA ATUX ONEpaLUii;
- OTIpe/ICNICHUH KOOPAMHAT BEKTOPA U METOJaX X HAXOXK/ICHUS;
- IpaBUJIE BHITIOTHEHUH Onepanuii HaJl BEKTOpaMH B KOOPAUHATHON (hopme;
- OTPEICNICHUN CKAJISIPHOTO TTPOU3BEICHUS BEKTOPOB U (hOpMYyJie ISl €T0 HAXOXKIACHUS;
- CBSI3U MEXKy KOOpAMHATAMU BEKTOPOB U KOOPJIMHATAMU TOYEK;
- BEKTOPHBIM U KOOPJIMHATHBIM METO/aX PEIICHUS TEOMETPHUICCKUX 3a/1ad.
- popmynax o0bEMA OCHOBHBIX MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYp: Tapasieienurea,
KyOa, mapa, [MIIHHIpa, KOHYyca.
- [Ipumensime IpU3HAKU OO0 TPEYTOJILHUKOB MPU PEIICHUH 3a]1a4;
- pewiamys MPOCTEUIIINE 3a]1a4U HA MPONOPIHUOHAIIbHBIE OTPE3KU;
- pewiamy POCTEHNIINE 3a7a41 HA IPABUIIbHBIE MHOTOYTOJIbHUKY;
- HaxXo0ums JJIUHY OKPY>KHOCTH, TUIOIIA/Ih KPyTa M €Tr0 4acTei;
- 8bINOJIHAMY OTIEPAIIUU HAJl BEKTOPAMHU B TEOMETPHUECKON M KOOpIUHATHON opMme;
- HaxX00umu CKaJIIPHOE TTPOU3BEICHNE BEKTOPOB U MPUMEHSTH €0 JIJIsi HaXOXJICHHS Pa3THIHBIX
F€OMETPUUYECKHUX BEJINYUH;
- pewiams TEOMETPUYECKHUE 3a]a4l BEKTOPHBIM M KOOPJIMHATHBIM METOIOM;
- NpUMeHsMb TEOMETPUYECKHE MPEOOPA30BAHMUSI ITIOCKOCTH MPU PEIICHUN T€OMETPUIECKIX
3a/1ad4;



- HaxoO0umsv 00bEMBI OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPHUYECKHUX (DUTYp: MapasUIesIenuIea,
KyOa, mapa, HIUINHPA, KOHYCa;

- HaxoO0umv PEUICHUs <OKM3HEHHBIX» (KOMIICTEHTHOCTHBIX) 3a1a4, B KOTOPBIX HCIIOJIB3YIOTCS
MaTeMaTU4eCKUe CPe/ICTRa;

- co30asams TIPOAYKT (pe3yiabTaT TNMPOEKTHOM HEATENBHOCTH), U HM3YYCHHS W OIHCAHHS
KOTOPOTO HCIOJIb3YIOTCS MATEMaTU4YECKUE CPEACTBA.

IManupyembie pe3yabTaThl

M3yueHre MaTeMaTHKU B OCHOBHOW IIKOJE JIA€T BO3MOXKHOCTh OOYYaromMMCSl JOCTHYb
CJICAYIOIIMX Pe3yJIbTaTOB PAa3BUTHU:

1) 6 ruunocmHom HanpasieHuu:

® YMEHHE SICHO, TOYHO, IPaMOTHO H3JIaraTh CBOM MBICIM B YCTHOW M HUCHMEHHOW pEYH,
MIOHMMATh CMBICI MTOCTABJICHHOW 3aJ1auy, BRICTPAMBATh apTyMEHTAIUIO, IPUBOJUTH MIPUMEPHI U
KOHTPIIPUMEPBI;

® KPUTUYHOCTh MBIIUICHUS, YMEHHE PAClO3HABATh JIOTMYECKA HEKOPPEKTHBIC BBICKA3bIBAHMS,
OTJIMYATh TUIOTE3Y OT (aKTa;

e [IpE/ICTaBIICHUE O MAaTEMaTHUECKOW HayKe Kak c(epe JelOBEUeCKO AeATeNbHOCTH, 00 3Tamax
€¢ pa3BUTHSI, O €€ 3HAUMMOCTH ISl Pa3BUTHSI LIMBUIIM3AIINY;

® KPCaTUBHOCTh ~MBIIUICHUS, WHHIIMATHBA, HAXOMYMBOCTh, AKTHUBHOCTh MPH PEHICHUU
MaTeMaTHYECKUX 3a]1a4;

® YMCHHE KOHTPOJIMPOBATH MPOIIECC M PE3YJIbTAT YICOHOM MATEMAaTHYECKOM eI TEIbHOCTH,

® CIIOCOOHOCTh K SMOIIMOHAJIBHOMY BOCIPHITHIO MAaTEMAaTHYECKUX OOBEKTOB, 3314, PEIICHHIA,
pacCyXIeHHUI;

2) B MemanpeomMemHoM HanpaeieHu.:

e [IEPBOHAYAIBHBIC TPEACTABICHUS 00 HAEAIX M O METOAaX MAaTeMaTHKH KaK YHHUBEPCAIbHOM
SI3bIKE HAYKU M TEXHUKH, CPEJICTBE MOJICIIMPOBAHNUS SIBICHUN M MPOIIECCOB;

® yMEHHE BHJCTh MaTeMaTHYeCKyI0 3a/ady B KOHTEKCTe MpPOOJIEMHON CHUTyallid B JPYTHX
TVCIATUTMHAX, B OKPYKAIOIIEH KU3HU;

® yMEHUE HAXOIUTh B DPA3IMYHBIX HCTOYHHMKAX WH(POPMAIHIO, HEOOXOAWMYIO IS PEIICHHUS
MaTeMaTHYECKUX MpoOJeM, TPEACTaBIATh €€ B TOHSATHOH (opme, NMPUHMMATH pElIeHHE B
YCJIOBUSIX HETIOJTHOM M M30BITOYHOM, TOYHON M BEPOSITHOCTHOH HH(OpMAIIHY;

® yMEHHE TOHMMAaTh W HCIOJIB30BaTh MaTeMaTHYECKHE CPEACTBAa HAarisAHOCTH (Tpadukwy,
JarpaMMBbl, TAOJIUIIBI, CXEMBI U JIP.) Ul WIUTIOCTPAIIUH, HHTEPIPETAINY, apTyMEHTAIHH;

® yMEHHUE BBIABHIaTh THIIOTE3bI NPU PEUICHUH YYeOHBIX 3a]ad, MOHUMAaTh HEOOXOIMMOCTh MX
POBEPKH;

® YMEHHUE MPUMEHSTh HHAYKTHBHBIC U JISTYKTUBHBIC CIIOCOOBI PACCYKICHUMN, BUJICTh PA3THYHbBIC
CTpaTeruy peueHus 3a1ad;

® MIOHMMAHUE CYIIHOCTH aJTOPUTMUYECKHX TIPSAMUCAHUA W yMEHHE JCHWCTBOBaTh B
COOTBETCTBHUH C MPEIUIOKEHHBIM AJITOPUTMOM;

® YMEHUE CAMOCTOSITENIbHO CTaBHUTh LENIM, BBIOMPATh W CO3/1aBaTh aJTOPUTMBI JJISI PELICHHS
y4eOHBIX MaTeMaTHUECKUX MPOOIIEM;

® yMEHHUE IUIAHUPOBATh M OCYIIECTBIATH ACATEIBHOCTH, HANPABICHHYIO Ha pEIICHHE 3a/1a4
HCCIIEIOBATEIIHLCKOTO XapaKTepa;

3) 6 npeomemnom nanpasnenuu:

® OBJIaJIcHHE 0a30BbIM MOHSATHWHBIM amIapaToM 110 OCHOBHBIM pasJeiiaM COJepXKaHus,
Ipe/cTaBlIeHue OO0 OCHOBHBIX H3Yy4aeMbIX TOHATHUAX (YHCIIO, TeoMmeTpuyeckas Qurypa,
ypaBHEHUE, QYHKIHS, BEPOSITHOCTh) KaK BYKHEHIINX MaTEMAaTHUECKIX MOJEISX, TIO3BOJISFOIIIX
OIUCHIBATh U U3y4yaTh PealibHbIC MPOIIECCHI U SBJICHUS,

® yMEeHHE Pa0dOTaTh C MaTeMaTWYeCKUM TEKCTOM (aHAJIM3HPOBATh, M3BJICKATh HEOOXOIMMYIO
UHPOPMAIIHIO), TPAMOTHO TPUMEHSTh MATEeMAaTHYECKYI0 TEPMHHOJIOTHIO H CHMBOIIUKY,
UCIIOJIb30BATh PA3JINYHBIC SI3BIKH MAaTEMATHKH;



® YMCHHE TPOBOJAUTH  KiaccH(HKaAIUW, JIOTHYECKHE OOOCHOBaHMs,  JIOKa3aTEIbCTBA
MaTeMaTUYECKUX YTBEPKIACHUN;

® YMCHHE pAacrlo3HaBaTh BHUJbI MATEMAaTHYECKUX YTBEPKICHHH (aKCHOMBI, OIpEIeICHHUS,
TEOPEMBI U Jp.), IPSIMbIC U 0OPaTHBIE TEOPEMBI;

® Da3BUTHE TMPEIACTABICHUA O YHUCJIE M YHCIOBBIX CHUCTEMax OT HATypaJbHBIX JIO
JICUCTBUTENIbHBIX YHCEJ, OBJIAJICHUE HABBIKAMHM YCTHBIX, MHUCHbMEHHBIX, WHCTPYMEHTAJbHBIX
BBIYHCIICHHI,

® OBIIQJICHHE CHMBOJBHBIM S3BIKOM aireOpbl, TNpPHEMaM{ BBIOJHEHUS TOXJIECTBEHHBIX
npeoOpa3oBaHMil pPallMOHAIBHBIX BBIPAKCHUH, PEIICHUS YPaBHEHUW, CHUCTEM YpaBHEHUH,
HEPABEHCTB M CUCTEM HEPABEHCTB, YMEHHE MCIIOJIb30BaTh UJICK0 KOOPAWHAT HA MJIOCKOCTH JJIS
WHTEpPIPETAllM ypaBHCHWH, HEPABEHCTB, CHUCTEM, YMEHHUE TMPUMEHITh ajreOpanveckue
npeoOpa3oBaHusl, amnmapar ypaBHEHUMW M HEPaBEHCTB I PEIICHUS 3aJady W3 Pa3IudHbIX
pa3zielioB Kypca;

® OBJIQJICHUE CHCTeMOH (DYHKIIMOHAIBHBIX TOHATHH, (DYHKIIMOHAIBLHBIM S3BIKOM U CHUMBOJIMKOM,
yYMEHHE Ha OCHOBE ()YHKIIMOHATBLHO-TPa(QUUECKUX MPEICTAaBICHUN OMUCHIBATH U aHAJTM3UPOBATH
peaJibHbIE 3aBUCUMOCTH;

® OBJIAJICHUE OCHOBHBIMHU CIIOCOOAMM TPEJCTABICHUS M aHAIW3a CTAaTUCTHYECKUX JAHHBIX;
HaJIM4Me MPEeJICTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MUPE U O Pa3IMYHbIX
croco0ax uX U3y4yeHus, O BEPOATHOCTHBIX MOJIEISIX;

® OBJIAJICHUE T€OMETPUUECKUM S3bIKOM, YMEHUE HCIIOJIb30BATH €r0 JJI1 ONUCAHUS MPEIMETOB
OKPY’KaIOIIETO MHpPA, pPa3BUTHE TNPOCTPAHCTBEHHBIX TMPEJACTABICHUN W HM300pa3UTEIBHBIX
YMEHHH, TPHOOpEeTEeHNE HABBIKOB TEOMETPUUECKUX TTOCTPOCHUH;

® YCBOCHHE CHCTEMAaTHYECKUX 3HAHUM O IUIOCKMX (urypax M HMX CBOICTBaX, a TaKkkKe Ha
HarjJsiJHOM YpPOBHE — O IMPOCTEHIIMX NPOCTPAHCTBEHHBIX TENaX, YMEHHUE MPUMEHSATH
CHCTEMaTUUYECKUE 3HAHUA O HUX JUISl PEIICHUS T€OMETPUUYECKUX U TPAKTUUECKUX 3a/1ay;

® YMEHHUS M3MEPATh JJIUHBI OTPE3KOB, BEJIMYMUHBI YIJIOB, HCIOJB30BaTh (HOPMYIBI ISt
HAXO0XJICHUS IEPUMETPOB, TUIOIIa/iel U 00BEMOB F€OMETPUUECKUX PUTYD;

® YMEHHUE IIPUMEHATh H3YUYECHHBIE IOHATUSA, PE3YIbTAThl, METOABl Ui PELICHUS 3a7ad
MPAKTUYECKOTO XapakTepa MW 3aJady W3 CMEXHBIX AUCHUILUIMH C HCIOJIB30BAHUEM TMIPH
HEOOXOUMOCTH CIIPABOYHBIX MATEPHATIOB, KAIBKYJISTOPa, KOMIIBIOTEpA.

2.Conep:xanue yueoHoro npeamera «l'eomerpusi»

BBoaHoe nosropenne( 3 yaca)

I'naBa 9,10. BexTopbl. MeToa koopauHar. (18 yacos)

[Tonsitue BekTopa. PaBeHcTBO BekTOpOB. C0XKEHNE U BHIYUTAHNUE BEKTOPOB. Y MHOKECHHE
BEKTOpa Ha 4Hci0. PasmoskeHne BeKTopa 1o JIBYM HEKOJUTHHEAPHBIM BekTopaMm. KoopauHaTs!
BekTopa. [Ipocreiimue 3agaun B KoopaAuHaTaX. Y paBHEHUSI OKPYKHOCTH U MPSMOIA.
[TpuMeHeHre BEKTOPOB M KOOPAWHAT MIPH PEIICHUH 3a7ad.

[enb: HayuuTh OOYYArOIIUXCS BBIMOIHATE ICHCTBHS HAJl BEKTOPAMH KaK
HAIPaBJICHHBIMHA OTPE3KaMH, YTO BAXKHO JUIS TPUMEHECHHSI BEKTOPOB B (PU3UKE; TO3HAKOMHUTH C
UCTIOJIb30BaHNUEM BEKTOPOB M METO/A KOOPIAUHAT MPHU PEUICHUH T€OMETPHUECKHX 33]1a4.

BekTop omnpenensercst Kak HanpaBJICHHBIA OTPE30K U JICHCTBHS HAJl BEKTOPAMHU BBOJISTCS
TakK, Kak 3TO MPUHSATO B (PU3HKE, T. €. KaK ACUCTBUS C HANpaBIeHHBIMU OTpe3kaMu. OCHOBHOE
BHHUMaHUE JIOJDKHO OBITh YIeJICHO BEIPA0OTKE YMEHUH BBITOJHATH OTICPAITUU HAJl BEKTOPAMH
(cxkmampIBaTh BEKTOPHI IO TIPABUJIAM TPEYTOJbHHUKA U TTApajlIeIorpaMMa, CTPOUThH BEKTOP,
PaBHBINA Pa3HOCTH JBYX JIAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PABHBINA MTPOU3BEICHUIO JAHHOTO
BEKTOpA Ha JAHHOE YUCJIO):

Ha npumMepax moka3pIBaeTcsl, Kak BEKTOPBI MOT'YT IPUMEHSTHCS K PEIICHUIO
reoMeTpruecKux 3aj1ad. JlemMonctpupyercs 3pGeKTUBHOCTh IPUMEHEHUS POPMYIT AJIst
KOOPJMHAT CEPEIMHBI OTPE3Ka, PACCTOSHUS MEXTY IBYMS TOUYKAMHU, YPaBHEHUH OKPY)KHOCTH U



NpsIMON B KOHKPETHBIX T€OMETPUUECKUX 3aj]auax, TEM CaMbIM JA€TCs MPEJICTaBICHUE 00
U3Y4EHHH T€OMETPHUUECKUX (DUTYP C TIOMOIIBIO METOJIOB alIreOphl.

I'naBa 11. CooTHOLIEHHUS MeKAYy CTOPOHAMH M yIJIaMU TpeyroJabHuka. CkajasipHoe
npousBeieHUe BeKTOpPOB. (12 yacoB)

CuHyc, KOCUHYC U TaHTEHC yriia. TeopeMbl CHHYCOB U KOCUHYCOB. PellieHue TpeyroibHUKOB.
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB U €ro MPUMEHEHHUE B TEOMETPUUECKHUX 3a7auax.

Lenb: pa3BUTh yMeHHE 00YYarOMIMXCS TPUMEHATh TPUTOHOMETPUUYECKUI anmnapat npu
PEIICHUU T€OMETPUUECKUX 3aa4.

Cunyc u kocuHyc J1iro6oro yria ot 0° g0 180° BBOASITCS C MOMOIIBIO €TUHUYHOMN
MOJIYOKPY>KHOCTH, JIOKa3bIBAIOTCSI TEOPEMBI CHHYCOB U KOCHUHYCOB M BBIBOJIMTCS €111 O/IHA
dbopMyIa mIoImaau TPEyTOJIbHUKY (TT0JIOBUHA MPOU3BECHHS IBYX CTOPOH Ha CHHYC yria
MEXIy HUMH). DTOT anmapar NPUMEHSIETCS K PEIICHUIO TPEYroJIbHUKOB.

CkanspHoe pou3BeiIeHne BEKTOPOB BBOAUTCA KaK B (pU3MKe (IIPOU3BEICHUE [T
BEKTOPOB Ha KOCHHYC YyIJla MEKly HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKAJIIPHOTO
MIPOU3BENICHUS U €r0 MPUMEHEHHE MPH PEIICHUH T€OMETPUYECKUX 3a/1a4.

OcHOBHOE BHUMaHUE CIEAYET YACIUTh BEIPA0OTKE MPOYHBIX HABBIKOB B MPUMCHCHHUH
TPUTOHOMETPHYECKOT 0 anmnapara Npy pelieHud TeOMETPUIECKIX 3a/1a4.

I'naBa 12. JInuHa OKPY:KHOCTH H IJI0MAABL Kpyra. (12 yacoB)

[TpaBuiibHBIE MHOTOYTOJNBHUKH. OKPY>KHOCTH, OTIMCAHHASI OKOJIO MPABUIBHOIO MHOTOYTOJIbHUKA
U BIKcaHHas B Hero. [locTpoenune mpaBuiIbHBIX MHOTOYTOIBHUKOB. [[TiHA OKPYKHOCTH.
ITmomazne kpyra.

Lens: pacmmputh 3HaHUE O0YYAOIINXCSI O MHOTOYTOJIbHUKAX; PACCMOTPETh TOHSITHS
JUTMHBI OKPY>KHOCTH U TUTOIIAIN Kpyra v (pOpMyIIbl A UX BHIYHCICHUS.

B nauane Tembl faeTcs onpeneneHrne MpaBuiIbHOTO MHOTOYTOJIbHUKA, U
paccMaTpUBaIOTCS TEOPEMBI 00 OKPYKHOCTSX, OMMCAHHON OKOJIO MPaBHJIBHOTO MHOTOYTOJIbHUKA
Y BIIMUCAaHHOU B HeTO. C TOMOIIBIO OMUCAHHON OKPYKHOCTH PEIIAIOTCS 337]a4H O TTIOCTPOECHUHN
MPaBUIIBHOTO MIECTUYTOJIbHUKA U IPABUIIBHOTO 271-yrOJIbHUKA, €CJIH JIaH MPaBUIIbHBIH JI-

YT OJIbHUK.

@opMyIIbl, BEIPAKAIOIINE CTOPOHY IPABUIBHOTO MHOTOYTOJIBHUKA U PaJINYC BIIMCAHHOU
B HETO OKPY>KHOCTHU YE€PE3 PAJNYC ONMHCAHHOW OKPYKHOCTHU, UCTIOJIB3YIOTCS TIPU BBIBOJIC
dbopMyI ATMHBI OKPYKHOCTHU U TUIOMIAIU Kpyra. BeIBoa omupaeTcs Ha UHTYUTUBHOE TIPEICTaB-
JICHUE O TpeJIeie: MPU HEOTPAaHUYEHHOM YBEJIIMUYEHUH YUCIIa CTOPOH MPABUILHOTO
MHOT'OYTOJIbHUKA, BHIUCAHHOTO B OKPYXHOCTb, €70 IEPUMETP CTPEMUTCA K IJIMHE ITOU
OKPY>KHOCTH, a TJIONIa/Ib — K TIJIOMIAH KPyra, OrpaHUYEHHOTO OKPYKHOCTBIO.

I'aasa 13. IBu:kenns.( 9 yacoB)
OTtoOpaskenue miockocTy Ha ceds. [lonstre nrmxenus. OceBas U IIEHTpalbHasi CHMMETPHH.
ITapamnensHsiil nepenoc. IloBopor. Hanoxenus u qBrKeHUs.

[{enp: MO3HAKOMUTH OOYYAFOIINXCS C TIOHATHEM JIBI)KCHUSI 1 €TO CBOMCTBAMHU, C
OCHOBHBIMH BUJaMH JBUKEHUH, C B3aUMOOTHOIICHUSIMU HAJIOKEHUHN U IBUKEHUH.

JIB>KeHUE TIIOCKOCTH BBOAUTCS KaK OTOOPaKEHHE TIIOCKOCTH Ha ce0sl, COXpaHsIoIIee
paccTostHuEe MeXay Toukamu. [Ipu paccMoTpeHru BUOB ABUKEHUU OCHOBHOE BHUMaHUE
YACNAETCS TOCTPOCHHUIO 00Pa30B TOYEK, MPSIMBIX, OTPE3KOB, TPEYTOILHUKOB MPU OCEBOU U
[EHTPaIbHOU CUMMETPUSX, MMApaIIEIbHOM TiepeHoce, moBoporte. Ha addexTHrix mpumepax
MOKA3bIBACTCS MPUMEHEHUE IBHKECHUH TIPH PEIICHUU T€OMETPUICCKUX 3a]1a4.

[loHsiTHE HATIOKEHUSI OTHOCUTCS B JAHHOM KYpC€ K UMCITy OCHOBHBIX MOHATH. /[oka3biBaeTcs,
YTO MOHATHS HAIOKEHUS U JIBUKEHUS SBIISIOTCS YKBHBAJICHTHBIMHU: JIF000€ HAJIOKEHUE SBIISICTCS
JIBUKEHHEM IJIOCKOCTH U 00paTHO. V3ydeHne qoka3aTenbCcTBa He SBISIETCS 00s13aTENbHBIM,
OJTHAKO CIIETyEeT PACCMOTPETh CBSI3b MOHATHI HAIOKEHUS U JBUKCHUSI.

00 akcuomax reomerpuu. (2 yaca)

becena 06 akcmomax reoMeTpuu.

[enb: nate 601ee rIryboKoe MpeCTaBICHNE O CUCTEME aKCUOM TUTAHUMETPUH U
aKCHOMaTHYECKOM METOJIE.



B AaHHOM Teme PaccKasblBAETCA O PA3/IMYHbBIX CUCTEMAX aKCMOM FreOMETPUN, B HAaCTHOCTU O
pa3nunyHbIX cnocobax BBEAEHWNS NOHATUA paBeHCTBa Guryp.

IMoBTopenue. Pemenue 3aga4. (12yacos)
ens: [ToBTOpeHME, 00001IEHNE U CUCTEMATH3AIlMs 3HAHUM, YMEHUN U HAaBBIKOB 32 KypC
reometpun 9 knacca. [lonroroska k I'A.

TemaTn4yeckoe IJIAHMPOBAHME 110 MATEMATHKE (TeOMEeTPUN)
B 9 kiacce (2 4 B HefIel0, Bcero 68 ;)

Tema ypoxka Kos-Bo vacos

Ne ypoxka

IloBTOpPEHME

[HEN

[ToBTOpeHne. AKCHOMBI IIJIAHUMETPUH . TPEeyronbHUK . YIIIbI

N

IToBropenue. YerslpexyroapHuk. Ilnomans.

PR w

3 [ToBTopenue. [Tonobusie TpeyronpHukn. CaMOCTOSATENbHAS
pabora

BEKTOPBI

ITonsiTue BCKTOpa

CrnoskeHue ¥ BEIYUTAaHUU BCKTOPOB

CYMMa HCCKOJIbBKHUX BCKTOPOB .

BpiunTanue BEKTOPOB.

YMHOXKEHHE BCKTOpA Ha YHUCJIO

OO (N[O |01~

[TpriMeHeHHEe BEKTOPOB K PEIICHHUIO 3a/1a4

RINR (P[PPI~

10 | Cpenssist TMHHS TpaTSIAN

[HEN
o

METO]I KOOPJTUHAT

[EEN

11 | Koopaunatsl BekTopa .Pa3noxeHune BeKkTopa 1o AByM
HEKOJUIMHEAPHBIM BEKTOpaM

12 | KoopauHathl BEKTOpa 1

13 | Ipocteiimme 3ajauu B KOOpJAMHATAX 2

14 | YpaBHeHUE OKPYKHOCTH W MPSIMOM . YpaBHEHHE JIMHUUA Ha 1
IJIOCKOCTH

15 | YpaBHeHuUE JIMHUM HA IJIOCKOCTH. Y paBHEHHE OKPY>KHOCTH. 1

16 | YpaBHeHHe mpsiMod 1

17 | B3aumHOe pacnonoXeHue IByX OKPYKHOCTeH 1

18 | Mcrmonk3oBaHue ypaBHEHUH OKPYXHOCTH U TIPSIMOM TIPH 1

PCHICHUHA 3a1a4

19 | KourpoJasHas padoraNel « MeToa KOOpAHHAT» 1

COOTHOWEHMUA MEXKAY CTOPOHAMMU U YI'JIAMHU | 12
TPEYTI'OJIBHUKA. CKAJIAPHOE ITPOU3BE/IEHUE

BEKTOPOB
20 | CunHyc, KOCHHYC M TaHTE€HC yTJla. 1
21 | OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO. DOPMYITHI 1
PUBECHUS
22 | ®opMyIbl 1)1 BBIYUCICHUS KOOPAMHAT TOYKH 1
23 | Teopema o miioniaiu TpeyrojabHHUKa. TeopeMa CHHYCOB 1

24 | TeopeMa KOCHHYCOB 1




5 Tema ypoka Ko:-Bo yacos
2,
>
2
25 | Pemenue TpeyrojJbHUKOB 1
26 | M3mepuTenbHbie pabOTHI HA MECTHOCTH 1
27 | Yroa mexay Bektopamu. CKasipHOe IPOU3BEIEHUE BEKTOPOB 1
28 | CxamsipHOe mpou3BecHHe B KoopauHaTax. CBoHCTBa 1
CKaJIIPHOTO IIPOM3BEICHUS] BEKTOPOB
29 | IlpumeHeHne CKaJIIpHOTO IPOU3BEIEHHS BEKTOPOB K perieHuto | 1
3aja4.
30 | [IpuMeHeHHne MeToa KOOPAUMHAT K PEIICHHUIO 3a/1a4 1
31 | KourpoabHasi padora Ne2 «MeToa KOOPIAMHAT. 1
CooTHOLIEHUSI MeK1Y CTOPOHAMH H YIVIAMM TPeYr0JIbHHUKA»
JJIMHA OKPYKHOCTHU U TVIOABb KPYT A 12
32 | IIpaBuibHbII MHOTOYrosibHUK. OKpYKHOCTB, ONIMCaHHas OKoyio | 1
PaBUIHHOTO MHOTOYTOJIbHUKA
33 | OKpyXHOCTb, BIUCAHHAs B PaBUJIbHBIA MHOTOYT'OJIbHUK 1
34 | ®opMmyiibl Ui BBIUMCIIEHUS IUIOLAU PABUIIBHOTO 1
MHOTOYTOJIbHUKA, €0 CTOPOHBI M PaJInyca BIMCAHHON
OKPY’KHOCTH
35 | [TocTpoeHne npaBUIIbHBIX MHOTOYTOJIHHUKOB 1
36 | JlnnHA OKpY)KHOCTH 1
37 | Ilmomans kpyra 1
38 | [Inomaapr KpyroBoro ceKTopa 1
39 | [Ipumenenne GopMyIT JUTMHBI OKPYKHOCTH | TUIOIIAIHN Kpyra 1
IPU PEUIeHUH 33134
40 | Pemenue 3amau Ha mpuMeHeHue Gpopmyl 3aBUcUMOCTH R uror | 1
CTOPOHBI IPAaBUJIBHOTO MHOTOYTOJIbHUKA
41 | 3apauu Ha GOpMYIy AITUHBI OKPYKHOCTH 1
42 | 3amaum Ha (HOPMYIIBI TUIOIIAAH KPYTa U TUIOIIAAH KPYTOBOTO 1
CEeKTOpa
43 | KoutpoabHasi padora Ne3 «/liuHa OKPYKHOCTH ¥ IJIomaas | 1
Kpyra»
JABUKEHUSA 9
44 | OTobpaxkeHue MIOCKOCTH Ha ce0st 1
45 | IlonsiTue NBMKEHUS 1
46 | Pemrenue 3a7a4 Ha MOHATHE OBYKECHUS 1
47 | ITapannensHbli IepeHOC 1
48 | TloBopoT 1
49 | Pemenue 3a/1a4 Ha MapajuieIbHbIN IEPEHOC U TTOBOPOT 1
50 | 3agaum Ha IOCTPOCHHUE CHMMETPUYHBIX QUTYD 1
51 | 3agaum Ha mocTpoeHHue GUTYp C MOMOIIBIO MAPATIIETBHOTO 1
nepeHoca M MoBOpoTa
52 | KonrpoJsbHas padora Ne4 «JIBH:KeHUA» 1
AKCHOMBI IVIAHUMETPHHU 2
53 | O0 akcuoMax IJIaHUMETPUH 1
54 | Hekoropble cBeJIeHUS O pa3BUTUU T€OMETPUHU 1
IloBTOpenue. Pemenue 3agau 12
55 | IloBropenue. IIpu3Haku paBeHCTBA TPEYTOJbHUKOB 1
56 | IloBropenue. [Ipu3Haku momoOust TPEYroJbHUKOB 1




57 | IloBropenue. Buabl TpeyronsHukoB. Inomanes TpeyroibHuka. 1
Teopema [Tudaropa
58 | IloBropenue. YeThIpEXYTrOIbHUKH. 1
59 | IToBTopenue. YeThIpEX YT OJbHHUKH. 1
60 | IloBropenwue. IlpaBuiibHbIE MHOTOYTOJIBHUKH 1
61 | [ToBTopenne. OKPYKHOCTh 1
62 | IloBropenwue. Yribl 1
63 | IloBropenue. BexTopsl 1
64 | IloBTopenune. MeToa KoOpAWHAT 1
65 | [loBTopenue. Mero KooparHAT 1
66 | MToroBasi KOHTpPOJIbHAasi paboTa 1




Tpe0oBaHus K YPOBHIO NOATOTOBKH 00y4aromuxcsa B 9 kiacce

B pe3ynomame usyuenusa Kypca ceomempuu 9 Knacca ooyuarouguecs 0014CHbL.

3HATH/IOHUMAThH

®  CYUIECTBO MOHATHS MAaTEMaTUUYECKOIO JOKA3aTelIbCTBa; IPUMEPHI J10Ka3aTEIbCTB;

"  CyIIECTBO MOHATHUS AIFOPUTMA; IPUMEPHI AITOPUTMOB;

"  KakK MCMOJb3YIOTCS MaTeMaTudeckue GopMyJibl, ypaBHEHUS U HEPABEHCTBA; IPUMEPHI UX
IIPUMEHEHHUS [yl PEIICHUSI MaTEMaTUYECKUX U IPAKTUYECKUX 33]1a4;

" KaK MaTeMaTUYeCKH OoIpeeseHHbIe (YHKIIUU MOTYT OMUCHIBATh pPeabHbIC
3aBUCUMOCTH; IIPUBOAUTDH IIPUMEPHI TAKOTO OIMCAHMUS;

"  KaK NOTPeOHOCTH MPAKTUKU MPUBEIIM MATEMAaTUYECKYIO HAYKY K HEOOXOJUMOCTH
pacIIMpPEHUS TTOHATHUS YHCIIA;

®  BEPOATHOCTHBII XapaKTep MHOTHX 3aKOHOMEPHOCTEH OKPYXkAIOILIEro MUPA; IPUMEPbI
CTaTHUCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

®  KaKuM 00pa3oM reoMEeTpHs BOSHHUKIIA U3 MPAKTUYECKHUX 3a]a4 3eMIIEMEpHsl; PUMEPbI
F€OMETPUUYECKUX OOBEKTOB M YTBEPKACHUN O HUX, BAXXHBIX JUIsl IPAKTUKU,

"  CMBbICI U€aIN3aliu, 03BOJISIONIEH penaTh 3a/1a4k pealbHOM 1eHCTBUTENbHOCTU
MaTeMaTHYeCKUMU METOJIaMU, IIPUMEPHI OLTMOOK, BO3HUKAIOIIUX MPHU HIeaTU3allNu;

TFEOMETPHUSA
yMETh

"  TI0JIH30BATHCS S3BIKOM T'€OMETPHH JJISl OMTUCAHUS TIPEAMETOB OKPYKAIOIIETO MUPA;

"  pPacHo3HaBaTh T€OMETPUUYECKHE (DUTYPBI, Pa3indaTh UX B3aUMHOE PACIOI0KEHUE;

*  u300paXkaTh reOMETpUIECKUe (PUTyPHI; BBIOIHATH YEPTEXKHU IO YCIOBHUIO 33/1ay;
OCYILECTBIATH NpeodpazoBaHus Gpuryp;

"  pPacHoO3HABAThH HA YEPTEKAX, MOJEISAX U B OKpPYXKaroIlel 00CTaHOBKE OCHOBHBIE
[IPOCTPAHCTBEHHbBIE TeJa, H300pakaTh UX;

" B IPOCTEHIINX CIyYasx CTPOUTH CEYCHHUS M pPa3BEPTKHU MPOCTPAHCTBEHHBIX TET;

" [IPOBOJUTH ONEpalMU HaJl BEKTOPAMHU, BBIYUCIIATH JUIMHY U KOOPAUHATHI BEKTOPA, YToJl
MEX]y BEKTOPaMH;

"  BBIYUCIATH 3HAUEHHS TEOMETPUUECKUX BEJIMUYUH (IJIMH, YTIIOB, IJolIaeil, 00beMOB), B
ToM uucie: st yrios oT 0 1o 180° onpenensats 3Ha4YeHUS] TPUTOHOMETPHUYECKHUX
(GyHKIMH 1O 33aHHBIM 3HAYEHUSIM YIJIOB; HAXOAUTh 3HAYEHUS! TPUTOHOMETPHUECKUX
(GyHKIMH TI0 3HAYEHUIO OJHOM M3 HUX, HAXOAUTh CTOPOHBI, YIIIBI M TUTOIIAIH
TPEYTOJIbHUKOB, JUIMHBI JIOMaHbIX, 1yT OKPY>KHOCTH, IJI0IIa/1eil OCHOBHBIX
reoMeTpUUYecKuX GUryp u Guryp, COCTaBI€HHBIX U3 HUX;

"  pemiaTth TeOMETPUUYECKHE 3a]1aui, OMUPAsCh Ha U3yUEHHbIE CBOICTBA QUTYp U
OTHOIIECHHUN MEXIY HUMH, TIPUMEHSISI IOTTOTHUTEIBHBIE IOCTPOCHUS, alnreOpandecKuii u
TPUTOHOMETPUUYECKUH anmnapar, uieu CHMMETPUH;

"  TIPOBOJUTH JOKA3aTEIbHBIC PACCYKACHUS TIPU PEHICHUH 3a/1a4, UCTIONb3Ys N3BECTHBIE
TEOopeMbl, 0OHAPYKUBasE BO3MOKHOCTH JUISl UX UCTIOIb30BAHUS;

"  pemath NPOCTEHIINE TUIAHNMETPHUYECKHIE 33/1a4l B IIPOCTPAHCTBE;

UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTUUECKOM NeSATETbHOCTH U

TTOBCETHEBHOM JKU3HU IS

"  ONHCaHMS PeATbHBIX CUTYallUH Ha A3bIKE T€OMETPHH;

"  pPacYeToB, BKIOYAOIINX MTPOCTEHUIIINE TPUTOHOMETPUIECKHE (POPMYIIBI;

"  pELICHHUs TeOMETPUUYECKHUX 3ajay C UCTIOIb30BAHUEM TPUTOHOMETPHH

"  peNICHHUs MPAKTUYECKUX 3314, CBSI3aHHBIX C HAXOXKJICHUEM FeOMETPUICCKUX BEITUINH
(ucmonp3yst MpH HEOOXOAUMOCTH CIIPABOYHHUKH U TEXHHUUECKUE CPE/ICTBA);

"  [OCTPOEHMH '€OMETPUUECKUMH HHCTPYMEHTaMHU (JIMHEHKa, yroJbHUK, LUPKYIIb,
TPAaHCIIOPTHUD



HopMmbl 0LIEHOK 110 MaTeMaTHKe
OneHka NMCbMEHHBIX KOHTPOJIBHBIX padoT
«5»
e paboTa BBINOJIHEHA MTOJIHOCTHIO;
® B JIOTHUECKUX PACCYKACHUAX U 00OCHOBAHUU PEIICHUS HET MPOOEsIOB U OMHUOOK;
® B PEILICHUH HET MaTeMAaTUYECKUX OIIMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OIMCKA, HE
ABJIAIOIIASACS CJIIECTBUEM HE3HAHUS WM HEIIOHUMAHUS MaTepuana).
«»
¢ paboTa BBINOJIHEHA [TOJIHOCTHIO, HO 0OOCHOBAHUS IIAr0B PEIIEHUS] HEJOCTATOUHBbI (eCiIn
yMeHHue 000CHOBBIBATh PACCYKACHUS HE SBISUIOCH CIICIIHATIBHBIM 00bEKTOM ITPOBEPKH )
e JIOMyIL[€Ha O/1HA OUIMOKa WK ABA-TPU HEJI0YETa B BBIKJIQJKaX, PUCYHKAX, YEPTeKaxX WIH
rpadukax (€ciu 3TH BUIBI PaOOTHI HE SIBISUIMCH CHIEHATBHBIM 00BEKTOM MIPOBEPKH)
«3»
e JIOMyILEHbI OoJiee OHOM OMIMOKU WM IBYX-TPeX HEJ0YETOB B BBIKJIAKAX, PUCYHKAX,
YyepTekax Wwin rpadukax, HO yJaluiics BiIageeT 00s13aTeIbHbIMU
YMEHMSIMHU 110 TIPOBEPSIEMON TEME.
«@»
JIOIYLIEHbI CYIECTBEHHbIE OIIMOKH, TOKa3aBIlue, YTO 00yJaromuiics He obsagaer
00s3aTeNIbHBIMM YMEHUSIMU 110 JAHHOH TeME B IIOJIHOM Mepe.

OneHka yCTHBIX OTBETOB
<5»

® TI0JIHO PACKPBLI COJIep )KaHUe MaTepualia B 00beMe, MPeayCMOTPEHHOM ITPOrpaMMOi 1
yu4eOHUKOM;

® M3JI0KUJI MaTepUajl TPAMOTHBIM SI3BIKOM B OTPEAeNIEHHOM TOTHYECKON MOCIe0BaTEIHbHOCTH,
TOYHO HCIIOJIB3ysS MATEMATHIECKYIO0 TEPMHHOJIOTHIO M CHMBOJIUKY;

® MIPaBUIILHO BBITIOIHWI PUCYHKH, YEPTEXKHU, TPaAUKH, COMYTCTBYIOIINE OTBETY;

e T0Ka3aJl YMEHHE WLTIOCTPUPOBATH TEOPETUUECKUE TIONIOKEHUSI KOHKPETHBIMU TIPUMEPaMH,
MPUMEHSITh UX B HOBOM CHTYAIIWH IPH BBITOJIHCHUU TIPAKTHIECKOTO

3aJaHus;

® IIPOJIEMOHCTPHUPOBAJTT YCBOCHHE paHee U3YUECHHBIX COMYTCTBYIOIIMX BOIPOCOB,
c(hOpPMUPOBAHHOCTH M YCTOWYMBOCTh UCIIONB3YEMBIX MPU OTBETE YMEHUN U

HAaBBIKOB;

® OTBEYAJI CAMOCTOSITENIbHO 0€3 HaBOIAIINX BOTIPOCOB yUUTEJIS;

® BO3MOJKHBI OJIHA-JIB€ HETOYHOCTH MPU OCBEIIEHUU BTOPOCTENIEHHBIX BOIIPOCOB WU B
BBIKJIQJIKaX, KOTOPbIE YYEHHUK JIETKO UCTIPABHIII 10 3aMEUYaHUIO YUUTEIIS.

«»

Ecnu oH ynoBneTBopsieT B OCHOBHOM TPEOOBAHUSAM Ha OIIEHKY «5», HO TIPH 3TOM MUMEET OJIUH U3
HEJIOCTAaTKOB:

® B M3JI0KEHUH JIOMYIICHBI HEOOIbINe MPoOembl, He HCKA3UBIINE MATEMAaTHIECKOTO
COJIEpXKaHUs OTBETA;

® JIONYIIEHBI OJIMH-ABA HEJI0UETa MPU OCBEIIEHUU OCHOBHOTO COJICPKAHMSI OTBETA,
WCITPaBJICHHBIC 110 3aMEYAHHUIO YUUTEIIS;

e JIOMYIICHBI OMMOKA MM 00JIee TBYX HEIOYETOB MPH OCBEIIEHUH BTOPOCTEIICHHBIX BOIIPOCOB
WIH B BBIKIIQJKAX, JIETKO HCIIPABICHHBIE 10 3aMEYAHHUIO YIUTETIS.

«3»

® HEMOJIHO WJIM HEMOCIEI0BATEIHbHO PACKPHITO COJIEpPKaHNe MaTepuaa, HO MOKa3aHo odIiee
MMOHUMaHKE BOIIPOCA U MPOJIEMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC TSI TaTbHEUIIIETO
YCBOGHHUS MPOTPAMMHOTO MaTepHalIa;



® MEJHCh 3aTPYJHECHUS WU JOMYIICHBI OMMOKH B ONPEACICHUU IMOHATHUH, HMCIOJIb30BAHUU
MaTeMaTHYECKOW TEPMHHOJIOTHH, YePTEX,aX, BBIKJIAJKaX, HUCIPABICHHBIC IOCIE HECKOJIbKUX
HABOJISIIIIUX BOIIPOCOB YUUTEJIS;

® YUCHUK HE CHOPaBWICA C INPUMEHEHHUEM TEOPHH B HOBOW CHTyallUd TIPU BBIIIOJHCHUU
NPAaKTUYECKOTO 3a/IaHKsI, HO BBIIIOJHIII 3a/laHiE 00SM3aTEILHOTO YPOBHS CJIOXHOCTH IO JaHHOM
TEME;

e [P 3HAHUHU TEOPETHUUECKOT0 MaTepHralia BbIsBJICHA HE0CTaTOYHAs C(HOPMUPOBAHHOCTD
OCHOBHBIX YMEHUH M HABBIKOB.

«@»

- HE PaCKpPBITO OCHOBHOE COJICp)KaHHE y4eOHOTo MaTepuaa;

- oOHapyXeHO HE3HAHHE YYEHUKOM OOJbIedl Wi Hambojee BaXHOW YaCcTH Y4eOHOTO
Marepuana,

- JIONYIICHbI OMIMOKK B ONPEACICHHUHM MOHATHH, NPU HCIOJIb30BAHUM MaTEMATHYCCKON
TEPMHUHOJIOTHH, B PUCYHKAX, YepPTEeKaxX WIH TpapuKax, B BBIKIAJKAX, KOTOPHIC HE UCTIPABJICHBI
10CJI€ HECKOJIBKUX HABOIAIINX BOIIPOCOB YUUTEJIS.

YLII/ITGJII) MOXET ITOBBICUTH OTMCTKy 3a OpHFHHaHLHLIﬁ OTBET Ha BOHpOC N OpI/IFI/IHaJILHOG
pelIeHre 3a/ayd, KOTOpbIE CBHUAETEIBCTBYIOT O BBICOKOM MAaT€MAaTHYE€CKOM Pa3BUTHHU
oOyJarorerocs; 3a pemeHne 0oiee CIOXKHOW 3aJa4d WM OTBET Ha 0oJiee CIIOKHBIM BOIPOC,
MpeyIoKEHHbIe 00ydJaromeMycsi TOMOTHUTENBHO MOCJE BBIIOJIHEHUS UM KaKUX-THOO IPYrux
3aJaHUH.
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