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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHus, TaK Kak 00eCIEeYMBaET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOIO LMKJIA.
[lockonbKy  JIOTMYECKOE  MbIIUIEHUWE,  (QopmMupyeMoe TOpH  HU3yYEHUU
oOy4YaromMUMHCS TOHATHUMHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEeIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH IN€OMETPUUECKUX
3aJa4, YMEHHME BBIABUIaTb U  OIPOBEPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHust mporpaMmel yueOHOro kypcea «I'eomeTtpus» Ha yriyO0iaéHHOM
YpOBHE — pa3BUTHE WHIUBUYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YUYCHHH T'€OMETPHUH, KaK COCTaBJISIONIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  OoOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosee TiyOOKMX TE€OMETPUYECKHMX 3HAaHUW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOUMBIX JUIsl YCIIEUTHOTO MPO(PECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMM 3a7auaMu Kypca TE€OMETPUM Ha YIUIYyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCSA:

pacIIMpeHre NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEJICTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(¢opmMupoBaHue  yMmMeHMs ~ BJaJ€Thb ~ OCHOBHBIMM  TIOHATUSMU O
IPOCTPAHCTBEHHBIX (UIYypaX U HMX OCHOBHBIMHM CBOMCTBaMH, 3HaHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTh
HECTaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOIOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCMOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (HopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(GopMupoBaHuEe YMEHHUS BIAJETh METOJAaMHU JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHUSI WX HPUMEHSTh, MPOBOJAUTH JIOKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C PAKTUYECKUM COJIEPKAHUEM,
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dbopMHUpOBaHUE TIPEACTABICHHWS O HEOOXOIWMOCTH  JIOKa3aTelIbCTB  TIPHU
000CHOBaHMHM MAaTEMATUYECKUX YTBEPKIACHUN U POJIM aKCMOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKIACHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CrocOOHOCTEM 00yYaroImMXCsl, MO3HABATEILHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K H3yUYEHU IO TEOMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh TMPOSBICHHUS TEOMETPUYCCKUX IOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlUSIX M MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M  3aKOHOMEPHOCTCH,
MOJICITUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUN TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMK JTUHUSAMU y4eOHOTO Kypca «l'eomeTpus» B
11 xmacce sBusroTcsa: «MuHororpaHHukny, «Tena BpamieHus», «BekTopsl u
KOOPJIMHATHI B IIPOCTPAHCTBEY, «JIBYIKCHHS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
TOHSTHSIMHUY», PEIICBAHTHBIMUA T€OMETPUHU HA yTiyOJEHHOM ypoBHE 00y4yeHuUs B 11
KJlacCe, OTHOCUTCSA KO BCEM COJCpXKaTelIbHBIM JIMHUSAM Y4YeOHOro Kypca, a
dbopMuUpOBaHUE  JIOTUYECKMX YMEHHMH  pachpelessieTcsi He  TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAILHBIM BOPOCaM O0yUYaroIIuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
coOJII0/IeHNEM TPUHIIAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAbHBIX  00pa3oBaTENbHBIX MporpamMM, O0OecleunTs yriayOnaéHHoe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 Ipo(heccoHaTbHBIM 00pPa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
otBoauTcs — 102 yaca (3 yaca B HEJEIIO).



COIAEPKXAHUE OBYYEHUA
11 KJIACC

TeJia BpalueHus

[lonsiTust: UWIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckass TOBEPXHOCThb, OOpa3zylonue TmoBepxHocTed. Tema BpareHus:
UWIMHAP, KOHYC, YCEUYEHHBIA KOHYC, cdepa, map. BzaumHoe pacrnosoxeHue
cheppl M IUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpallleHus Ha TJIOCKOCTH. Pa3BépTka munuHapa u koHyca. CumMmerpus chepsl u
mapa.

O6bEéM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEME
OpSMOYTOJIBHOTO Tapajuiesienunena U ciaeAcTBus u3 He€. OO0BEM mpsMol U
HAKJIOHHOW MPU3MBI, UJIWHJpA, MUpaMuIbl 1 KoHyca. O0BEM 11apa U IMapoBOTo
CEerMEHTa.

KomOunauu Ten BpalieHuss U MHOTOrpaHHHMKOB. [lpu3ma, BmucaHHas B
MWIUHApP, OINHUCAaHHAas OKojo mwinHApa. llepecedyenne cdepbl W 1mapa ¢
miockocTeio. Kacanue miapa m cdepsl miockocTrio. [loHSTHE MHOTOrpaHHUKA,
OMKMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WJIH TEJO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH LWIMHApA, KOHYyCa, IUlomaab chepsl U e€ yacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nono6usix ¢uryp. IlpeobpazoBanue momoOus, romorerus. PemieHue 3amay Ha
IJIOCKOCTH C UCIIOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAlllEHUs: CEUEHUS LIMINHAPA
(mapamienbHO W TEPHNEHAMKYJISAPHO OCH), CEUEeHHUs KOHyca (mapasuieibHbIe
OCHOBAHUIO U MPOXOASUINE YEpPE3 BEPILINHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEI0OB, METOJ BHYTPEHHErO MPOEKTHUPOBAHUS, METOJ NEpeHoca
CEeKyIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bektopst B mpoctpaHcTtBe. Omnepanuu Haa BekTopamu. BekTopHoe
YMHOX€HHUE BeKTOpoB. CBOICTBa BEKTOPHOIO YMHOXeHUs. IIpsimoyronbHas
cucTeMa KoopauHaT B mpocTtpancTBe. Koopnunatel Bektopa. PaznoxkeHue BekTopa
mo Oasucy. KoopauHaTHO-BEKTOPHBI METOJ TPH PEHICHUH TeOMETPUYECKHUX
3a/ad.

JIBHKeHHUsI B IPOCTPAHCTBE

JIBmxenus npocTtpancTBa. OToOpakeHus. J[BM)KEHHS W paBEHCTBO (uryp.
OOmue cBoiicTBa JBWKCHUN. Buasl ABWKEHWI: MapaiebHBIM MEPEHOC,



IIEHTPAJIbHAsE CHMMETPHS, 3€pKajbHas CUMMETpPHs, IMOBOPOT BOKPYT MPSMOM.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUS» (YTJIYBJEHHBIN YPOBEHb) HA YPOBHE CPEJHEI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh T'PAKIAHCKON MO3UIIMU OOYUYarOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHUUCKOTO OOIIECTBA, MPECTABICHHE O MaTEeMaTHYECKUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaKIAHCKOTO 00111eCTBa (BBIOOPHI, OMPOCHI U APYroe€), YMEHHUE B3aUMOJICUCTBOBATH
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUHU C X (DYHKIIUAMH U Ha3HAYCHUECM;

2) maTpuoTH4YeCcKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUUCKON TPaKIAHCKOM HIACHTUYHOCTH, YBAXKCHUS K
NPOIIJIOMY U HACTOSIIEMY POCCUMCKON MaTEeMaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTH)KCHUSIM POCCHMCKMX MAaTEMaTUKOB M POCCHUHCKONW MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE OTUX JOCTIKCHHM B JPYrMX HayKax, TEXHOJOTUAX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHHME IYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, cHOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, ATUYECKOrO MOBEAECHUSA, CBSI3aHHOTO C NPAKTHUYECKUM
OPUMEHEHHEM JOCTHUKEHUW HAYKU U JIEATEIIbHOCThIO YYEHOTO, OCO3ZHAHUE JIUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKJIIOYasg JCTETUKY MAaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHUH, PacCyXJICHUH, BOCIPUUMYUBOCTh K
MaTeMaTU4YeCKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BOCMUTAHME:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSTh MaTeMaTHUECKHUE 3HAHUS B MHTEpPECax
3I0pOBOTO M Oe30macHOro oOpasza KU3HH, OTBETCTBEHHOE OTHOIICHHUE K CBOEMY
3I0POBBIO (3I0POBOE THUTaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHIATHH W OTIBIXa,
perymsipHas (uU3MYECcKas AaKTUBHOCTH), (PH3WYECKOE COBEPIICHCTBOBAHHUE TIPH
3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN A€ATETbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOJIO0US, UHTEPEC K PA3TUYHBIM
chepam mnpodecCuOHANBHOM JIESITENIBHOCTH, CBSI3AHHBIM C MaTEMaTUKOM u €€
MPUJIOKEHUSIMU, YMEHUE COBEpILAaTh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u



peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHBIE IUJIaHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4eCcKOMY OOpa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSXKEHUU BCEU JKU3HHU,
FOTOBHOCTh K AaKTMBHOMY YYacTHUIO B  PEIICHHWM MPaKTUUYECKUX  3ajad
MaTeMaTU4eCKON HaIlpaBICEHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  DKOJOTMYECKOW  KyJbTYpbl, IOHUMaHUE  BIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSIHUE MPUPOJHOM M COIMATbHOU
Cpe/ibl, OCO3HAHHE TII00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOoOIeM, OpUCHTAITUS Ha
MPUMEHECHHE MAaTeMaTUYECKUX 3HAHUM JJI pelieHus 3a/1a4 B 00JIaCTH OKpYKaroen
cpenbl, IJIAHUPOBAHUE TIOCTYNKOB U OIEHKH WX BO3MOXHBIX MOCJIEJACTBUNA ISt
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUs HAYKH U OOIIECTBEHHOW MPAKTHUKU, TOHUMAaHUE MaTeMaTHYECKON
HAyKHd Kak cepbl YeTIOBEUECKON NESITEILHOCTH, ITANOB €€ Pa3BUTUI U 3HAYUMOCTHU
JUISL pa3BUTHS IUBWIM3AIMK, OBJIAJCHUE S3BIKOM MAaTEMaTUKH M MaTeMaTHYECKOU
KyJIbTYpOH KaK CPeJICTBOM MO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBISATH MPOEKTHYIO U
UCCIIEN0BATENBCKYIO AEATEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

Ba3oBble JJoruuyecKkue JelcTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKUX
00BEKTOB, MOHITHHI, OTHOIICHUN MEXY MOHATUSIMH, (OPMYIUPOBATH OMPEIEICHUS
MOHSITHM, YCTAaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIIMKI, OCHOBAHUS IS
000011IeHNs ¥ CPAaBHEHUS, KPUTEPUHU MTPOBOIMMOTO aHAJIN3a;

BOCIPUHUMATB, dbopmynrpoBaTh 151 npeoOpa3oBHIBAThH CYXICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBIABJISAITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3AUMOCBSI3U U MPOTUBOPEYUS B
dakTax, TAaHHBIX, HAOMIOACHUSAX U YTBEPXKACHUSAX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTHUBOPEUNN;

J€7aTh BBIBOJBI C MCIIOJb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHUN, YMO3AKIIFOUYEHHUI IO aHAJIOTUU;

MMPOBOJAUTH CaMOCTOSITEJIBHO JOKa3aTeJIbCTBA MAaTEMaTUUYECKUX YTBEPKIACHUU
(OpsiMble M OT MPOTUBHOIO), BHICTPAMBATh apryMEHTAlUI0, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;



BbIOMpaTh crnoco® penieHUs ydeOHOM 3amayu  (CpaBHMBATh HECKOJIBKO
BAapUAHTOB PEIICHMs], BBIOMpaTh HanbOosee MOAXOASIINNA C YUETOM CaMOCTOSTEIBHO
BbIJICJICHHBIX KPUTEPHUEB).

Bba3zoBble ucciienoBaTeabcKue 1eiiCTBUS:

HCIIOJIb30BaTh BOIMPOCHl KAK MCCIEIOBATENbCKUNA HHCTPYMEHT IIO3HAHUS,
bopMynupoBaTh BOITPOCBI, bukcupyromume IIPOTUBOPEYHE, npo0iemy,
yCTaHABIMBATh UCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH CBOIO
NO3UIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBbHO CIJIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEJOBAHUE 10
YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTUYeCKOro oOOBEeKTa, SBIIEHUA, IMpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX1y O0BEKTaMHU, SIBICHUSIMU, TIPOLECCAMU;

CaMOCTOATENIHbHO (QOpMyNHpPOBaTH OOOOIIEHHS W BBIBOABI IO pe3yjbTaTam
OPOBENEHHOTO  HAOJIOJAEHUS,  MCCIEJOBAaHMs,  OICHUBaTh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB U 0000IIECHU;

NPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TIpoliecca, a TaKkKe BBIIBUTATh
NPEINOJIOKEHUS O €T0 Pa3BUTHU B HOBBIX YCIIOBHUSAX.

PabGora ¢ undgopmanmeii:

BBISBJIATH JeULNTBl MHPOpPMAIMK, JaHHBIX, HEOOXOJUMBIX IJii OTBETa Ha
BOIIPOC U JJIsl PEILICHUs 3a]]auH;

BBIOMpaTh MH(GOPMALMIO U3 HCTOYHUKOB Pa3IMUYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh U MHTEPIPETUPOBATH UH(POPMALMIO PA3JINYHBIX BUAOB U (HOpM
HpEeCTaBIICHUS;

CTPYKTYpUpOBaTh HH(POpPMAIUIO, MPEACTaBIATh €€ B pasIuuHbIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLIEHUBATh Ha1EKHOCTD uHpOopMaLuu o CaMOCTOSTEIBHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIEe YUeOHbIE IelCTBUS

Oo01enue:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKJCHHUS B COOTBETCTBHUHU C YCIOBHSIMHU U
HEJISIMH OOIIEHHUS, SICHO, TOYHO, TPAMOTHO BBIPA)KAaTh CBOIO TOUYKY 3PCHHS B YCTHBIX H
MMICBMEHHBIX  TEKCTAaX, JIaBaTh TMIOSACHEHUS TI0O XOAYy PpCIICHHS  3ajadw,
KOMMEHTHPOBATH MOJTYyYCHHBIA PE3yJIbTaT;,

B XOA€¢ OOCYXJICHHS 3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMON TEMHI,
poOJIeMBl, pelIaeMon 3a/1au, BHICKAa3bIBaTh MJICH, HAIICIICHHBIC HA MIOUCK PCIICHHS,
COTIOCTABJIATH CBOM CYXKACHUS C CYXKICHHAMH JPYTHMX YYaCTHHKOB JIHAJIOTa,



OoOHapy’XuMBaThb pPa3IM4YM€ M CXOJCTBO MO3MUIMH, B KOPPEKTHOH (opme
(opMyIMpOBaThH pa3HOIJIACUS, CBOM BO3PAKECHMUS,;

MIPEACTABIATh PE3YJbTAThl PELICHMS 3aJayd, SKCIIEPUMEHTA, HCCIIECIOBaHMUS,
MIPOEKTa, CAMOCTOSITENBHO BBIOMpaTh (hopMaT BBICTYIUIEHUS C Y4€TOM 3ajaad
IIPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIE YHHBeEPCcAJIbHbIE YUeOHbIE AeilicTBUS

Camoopranusanus:

COCTaBIIATh TUIAH, aJITOPUTM PEIICHHS 33a7a4y¥, BBIOMpATh CIOCOO PEIICHHS C
y4E€TOM MUMEIONIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh HABBIKAMH ITO3HABATEIBHOM PeICKCHH KaK OCO3HAHHMSI COBEPIIACMBIX
JCHCTBUH W MBICIUTEIBHBIX IPOIIECCOB, WX pE3yJIbTaTOB, BIIAJIETh CIOCOOAMHU
CaMOTIPOBEPKH, CAMOKOHTPOJIS IMpoIiecca M pe3ysibTaTa PEIICHUS MaTeMaTH4eCKON
3aJ1auu;

NPEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh HpPH PEHICHUH 3a7ayH,
BHOCUTh KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaWJCHHBIX OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTAaTa IEIH U YCIOBUSM, OOBSCHATH MPUUMUHBI
JTOCTKEHUSI WU HEJOCTIKEHUS Pe3yJbTaTOB JESITENIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1€ATEJIbHOCTD:

MOHUMATh WM HCIOJIH30BATh MPEUMYIIECTBA KOMAHIHOM U WHIUBUIYaTbHOUN
paboThI TP PEIICHUH y4eOHBIX 3a7a4, IPUHUMATH 1€ COBMECTHOM JeATEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMIO COBMECTHOM palOThl, pacmpenemnsiTb BUIBI padoT,
JIOTOBApHUBATHLCS, OOCYXKIaTh MPOIECC M Pe3ylbTaT paboThl, 0000IaTh MHEHUS
HECKOJIbKUX JIFOCH;

y4acTBOBAaTh B TPYMNIOBBIX (opMax padoThl (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIC IMITYPMbI» U HHBIE), BHIMOJIHATH CBOIO YacTh pabOTHl U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTUMU YJI€HAMHU KOMaH/Ibl, OIICHUBATh Ka4€CTBO CBOETO BKJIa/Ja B
o0muii  TPOAYKT MO  KpUTepusM,  CHOpMyTUpPOBaHHBIM  y9aCTHUKAMHU
B3aUMOJICCTBHUSI.

HNPEAMETHBIE PE3YJIBTATBI

K xonny 11 kiacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO OIEPUPOBATH TMOHATHSIMH, CBA3AHHBIMM C LUJIUHAPUYECKOH,
KOHMYECKOM M CpEepuuecKoll MOBEPXHOCTSAMHU, OOBICHATH CIIOCOOBI
HOJIy4YEHHUS;

OIEpUPOBAThH TMOHATUSMH, CBA3AHHBIMU C TEJAMU BPALIEHUS: LUIUHAPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Teljla BpalleHus (LHIMHIpP, KOHYC, cepa U 1map) U 0ObICHATh
CIOCOOBI MOTYYEHUS TEN BPALLECHUS;

KJIacCU(UIUPOBATH B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIUMCISATh BEJIMYMHBI 3JEMEHTOB MHOTOIPAaHHUKOB M TeN BpalleHHUs,
00BEMBI W TUIOLIAAM TOBEPXHOCTEH MHOTOTPAaHHUKOB W TEJ BpalleHHS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

CBOOOJTHO OIEPUPOBATH TMOHSATHUAMH, CBSI3AHHBIMU C KOMOWHAIMSMH TeJ
BpallleHUsI U MHOTOTPAHHUKOB: MHOTOIPDAHHMK, BIHCAHHBIA B cdepy H
ONMMCaHHBIA OKOJO cdephl, chepa, BHHcaHHAsT B MHOTOTPAHHHUK HIIA TEJIO
BpalllCHHUS;

BBIUUCISITh COOTHOLIEHUSI MEXY IUIOMIAJsIMU MOBEPXHOCTEH M 00bEMaMU
II0JTOOHBIX TEN;

U300paXkaTh n3yyaeMble UTYPHI, BHITOIHITH (BBIHOCHBIE) TNIOCKUE YEPTEXKH
U3 PHUCYHKOB TMPOCTBIX OOBEMHBIX (DUTYp: BHI CBEpXY, COOKY, CHH3Y,
CTPOUTH CEUECHUS TEJ BpAIICHUS;

U3BIIEKaTh, WHTEPHPETUPOBATH M TPEOOpa3oBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TPENCTAaBICHHYIO Ha
YepTekax U pUCYHKaX;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B MIPOCTPAHCTBE;

BBIIIOJIHSITh ONIEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh INIOCKOCTh YPABHEHHEM B JIEKapPTOBOM CUCTEME KOOPJUHAT;
pemaTh TeOMETPUUECKUE 3aa4l Ha BBIYMCIICHUE YIJIOB MEXAY MPSIMBIMU U
IUIOCKOCTSIMH, BBIYHCIIEHUE PACCTOSIHUM OT TOYKHM JI0 IJIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPIANHATHOTO METO/1A MPU PELICHUN;

CBOOO/IHO ONEpUPOBaTh TMOHATUSIMHU, CBS3aHHBIMH C JBHXKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHUI;

BBIMIOJIHSITh M300paKEHHS] MHOTOTPAHHUKOB M Tl BpalleHUs MOpH
NapajuleIbHOM  NEPEHOCE,  LEHTPAJbHOM  CHMMETPUH,  3€pPKaJIbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, Tpeodpa3oBaHus moao0us;
CTPOUTh CEYEHHS] MHOTOIPAHHUKOB M TEJl BpAIICHUS: CEUYECHMs LMJIMHIpA
(mapanienbHO W MEPIEHANKYISIPHO OCH), C€YeHHUs KOHyca (mapajuielibHble

OCHOBAHUIO U IPOXOJISIIINE YePe3 BEPIINHY), CEUCHUS 1I1apa;
10



® JCIIOJB30BaTh METOABI IIOCTPOCHUS CEUYEHMM: METOX CJIEN0B, METONX
BHYTPEHHETO ITPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYIIEU TIIOCKOCTH;

® JI0OKa3bIBaThb TEOMETPUUYECKUE YTBEPKIACHUS,

® TMPUMEHSTH TEOMETpUYEeCKHe (DAKTHI IJIsi PEHICHUS CTEPECOMETPUUECKUX
3a7a4, MPEANOJArarOliuX HECKOJIbKO IIAaroB pELICHUs, €CIA YCJIOBUsA
IPUMEHEHHUS 3aJ1aHbl B SIBHOW U HEABHOU dopme;

e pemarb 33Ja4yd  Ha J0Ka3aTeJIbCTBO MATEMATHYECKUX OTHOLIEHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

® IIPUMEHATH MPOTrPAMMHBIE CPEACTBA M AIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3aad;

® I[IPUMEHSATH IOJYYCHHBIE 3HAHUS HAa MPAKTUKE: CPABHUBATh, AaHAJIM3UPOBATH
M OILCHHWBATh pEAIbHBIC CHUTyallUd, MPUMEHATh HW3YYCHHBIC TOHATHA,
TEOPEMBbI, CBOMCTBA B IMPOILECCE IIOUCKA PEIIEHUS MaTeMaTH4YECKU
chopMyJIMPOBaHHOW MPOOIEMBbI, MOJICIUPOBATh peajbHbIE CUTyallUd Ha
SI3BIKE TEOMETPHUH, UCCIEN0BATh MOCTPOCHHBIE MOJIEIIM C HCIOJIb30BAHUEM
FCOMETPUYECKUX TOHATHH U Teopem, arfmapara ajireOpbl, pemarh
IIPAKTUYECKUE 3a/1a4M, CBSI3aHHBIE C HAxXOXJICHUEM TI'E€OMETPUYECKUX
BEJINYNH;

® UMETh MpPEACTaBICHHUS 00 OCHOBHBIX JTamax pa3BUTHUS TEOMETPUM Kak
COCTaBHOM YacTH (yHAAMEHTA PA3BUTHUS TEXHOIOTUH.

CIIOCOBbI OIEHKHU NJOCTMKEHMA OBYUYAIOIMMUCA TVTAHUPYEMbBIX
PE3VJIbTATOB

Cuctema onenuBanusi ['bOY «CHI 3 34 r.o. Mapuynosib» BKJIIOYAET
aTTeCTAIMIO O0YYAIOIINXCS, TEXHOJIOTUIO OLICHUBAHMS, BUABI U (DOPMBI KOHTPOJIS
PE3yJIBTaTOB OCBOCHUST 00pa30BaTEIHLHOM MPOrpaMMbl U IPH3BaHa 00ECTICUNTD
KOMITJIEKCHBIN TIOJIXO]T K OI[EHKE MPEAMETHBIX, METAPEIMETHBIX U TUYHOCTHBIX
PE3yNbTATOB MKOJIHLHUKOB. CpecTaBMu (PUKCAITMN JTUYHOCTHBIX, METAIIPEAMETHBIX
Y TIPEIMETHBIX PE3YJIbTAaTOB SBJISIOTCA KJIACCHIE )KYPHAIIbI, THEBHUKU
oOydarommxcs, mopTdoauo.

Texnonorus onenuBanus [ bOY «CIHI Ne 34 r.0. Mapuynodib onpenesieTcs
CIEYIOUIUMHU MOJ0KEHUSIMU
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«ITonoxeHnueM o cucteMe OlICHUBAHMS U OIICHKH o0ydaromuxcs» (mp. Ne 129 ot
26.08.2024), «ITonoxxenrem 00 opraHu3ally JOMAIIHEeN yueOHOH paOoThI
oOyuaromuxcs» (rp. Ne 129 ot 26.08.2024),

«ITonoxenueM o pexuMe 3aHATUN oOydaromuxcs» (mp. Ne 129 ot 26.08.2024),

«ITonoxenueM o popMax, IEPUOJAUUYHOCTH, MOPSIKE MPBEACHUS TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH M IPOMEKYTOUHOM aTTecTanuu ydammuxcs» (mp. Ne 129 or

26.08.2024),

«ITonoxxeHrneM 0 BXOJJHOM KOHTPOJIE U CTapTOBOM nuarHoctuke» (mp. Ne 129 ot

26.08.2024),

«ITonoxenuem 06 anexkTpoHHOM xypHaine/nuesHuke ' bOY «CII 3 34 r.o.
Mapuynonb» (rip. Ne 129 ot 26.08.2024),

«ITonoxenuem 06 equHoM opdorpaduaeckom pexumey (mp. Ne 129 ot 26.08.2024),

«ITonoxxeHneM 0 KpUTEPUSIX U HOpMAaX OILICHUBAHUS PE3YJIHTATOB YUeOHOM
nesTenbHOCTH obyuaromuxcest Ha ypoae HOO, OO0, COOy» (mp. Ne 129 ot
26.08.2024
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TEMATHYECKOE IINTAHUPOBAHHE 11 KJIACC

KonnuecTBo yacos DJIEKTPOHHBbIE
HaumeHnoBaHue pa3/iesioB U TeM uu@poBbIe
Ne n/m P Kontpoabnsie IIpakTHyeckue (ucpp )
NMPOrpamMMmbl Bcero o0pa3oBaTeibHbIE
padoThbI padoThI
pecypchbl
1 AHanuTH4YecKas reoMeTpus 15 1
5 [ToBTOpEHUE, 0606meH1fe 5 15 1
CUCTeMaTH3allvs 3HaHUH
3 O06BEM MHOTOTpaHHUKA 17
4 Tema Bpamenus 24
5 [Tnomany NOBEpXHOCTH U 0OBEMBI 9 1
KPYIJIBIX TEJ
6 JIBYOKCHUS 5 1
7 IToBTOpEHUE, 0606H1€H1je 5 17 5
CUCTEeMaTu3alus 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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Hassanue KomnuectBo OCHOBHBIE BUJIBI IEITENHHOCTH
OcHOBHOE coziepKaHUE
pasnena (Tembl) Kypca 4acoB yYaIuxcs
AHanuThuecKasi FeOMeTpus 15 [ToBTOpEHUE: KOOPAUHATHI BEKTOPA AKTyaM3upoBaTh (DaKThl U METOIbI

Ha IUIOCKOCTHU U B IPOCTPAHCTBE,
CKaJISIPHOE TMPOU3BEICHUE BEKTOPOB,
BBIYMCIICHUE yTIila MEXIY BEKTOpaMH
B IIPOCTPAHCTBE. Y PAaBHEHUE NPAMOH,
MPOXOJISIIEH Yepe3 ABE TOUKH.
YpaBHEHUE MIIOCKOCTH, HOPMAJlb,
ypaBHEHUE TJIOCKOCTH B OTPE3KaX.
BekropHoe npousBeaeHue. JInHeHbie
HEPABEHCTBA, JUHEUHOE
IIPOTPaMMUPOBAHUE.

AHaNUTUYECKUE METO/IbI pacuéra
yIJla MEXAY IPSAMBIMU U TUIOCKOCTSAMU
B MHOrorpaHHukax. @opmyia
pacCTOSIHUS OT TOYKH 10 IIJIOCKOCTH
B KOOpJAMHATAX.

HaxoxzaeHnune pacCTOSTHUM OT TOYKH
710 TUIOCKOCTH B KyO€ M MPaBUIbHOMN
MAPaMUJIE

MJIAHUMETPUHU, PEIICBAHTHBIEC TEME,
MPOBOJUTH AHAJIOTHH.

CBOAUTH ACUCTBUS C BEKTOPaAMHU

K aHAJIOTHYHBIM JICHCTBUSIM C X
KOOpAWHATAMH.

BcnoMHUTB onipeiesieHue CKalIIpHOTO
YMHOKE€HUS U €r0 CBOMCTBA.
BBIUKCIIATE C MOMOIIBIO CKAISIPHOTO
YMHO>KE€HUS IJTMHBI BEKTOPOB, YIJIbI
MEXy HUMH, YCTaHABJINBAaTh
MEePNEHANKYIIPHOCTh BEKTOPOB.
BbIBOAUTH ypaBHEHHUE TIIOCKOCTH U
bopMyITy pacCTOSIHUS OT TOUKH

JI0 TIJIOCKOCTH.

Pemats 3amaun, couyeras
KOOPJIMHATHBIA U BEKTOPHBIA METOIBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIE
JIOKa3aTeJIbHBIE PACCYKIACHUS

MIPU PEIICHUY TEOMETPUUYECKHX 3a7a4
Ha IPUMEHECHUE BEKTOPHO-
KOOPJIMHATHOT'O METO/1a.

14




AHanu3upoBaTh U MOJIEITUPOBATH
Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYalllH, CBSI3aHHbIE BEKTOPAMHU U
KOOPJIWHATaMH.

HccenenoBaTh NOCTPOEHHBIE MOJIENH,
B TOM YHCJIE U C UCIIOIb30BAHUEM
anmnapara ajareOphi.

Hcnonb30BaTh KOMITbIOTEPHBIE
IPOrpPaMMBI.

3HAKOMUTKCS C ICTOPUEH Pa3BUTHS
MaTEeMaTHKU

[ToBTOpenue, o600IICHNE
Y CUCTEMaTH3alus 3HaHUI

15

CedeHnsi MHOTOIPaHHHUKOB:
CTaHJApTHbIE MHOTOTPAHHUKHU, METO
CJE€I0B, CTAaHAAPTHBIE IJIOCKOCTH,
NEepPECeUYEHUs MPAMBIX U MIJIOCKOCTEH.
[TapanienbHble TPSAMBIE U TUIOCKOCTH:
napajiesIbHbIE CEYEHUs, PaCUET
OTHOILEHUMU, YTJIbl MEXKIY
CKPEIIMBAKOMIUMUCS TPSIMBIMHU.
[leprieHAUKYJIApHBIE NPSIMBIE U
IJIOCKOCTH: CTaHJAAPTHBIE NIAPbI
MEPIECHANKYJISPHBIX TNIOCKOCTEN U
IPSIMBIX, CHMMETPUH
MHOTOTPaHHUKOB, TEOpEMa 0 TPEX
MEPIICHAUKYJIIAPAX, BBIYUCICHUS JJIUH

Ctpouth ceyeHusl.

Pemiate crepeomeTpruyuecKkue 3agadu
Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKUX
OTHOIIICHUM, HAXO0XKJICHHUE
reOMETPUUYECKUX BEJIUYHH (JIJIMH,
YTJIOB, IIONIAAeH, 0OBEMOB).
Hcnonb30BaTh py pelIeHUN
CTEPEOMETPUYECKHUX 3a]1a4
IJIaHUMETpUUYeCKue (GaKThl 1 METOIBI.
[IpoBOAUTH JIOTHYECKU KOPPEKTHBIC
JIOKa3aTeJIbHBIE PACCYKIACHUS

MIPU PEUICHUU CTEPEOMETPUUECKUX
3ajad4.

CpaBHUBATh U aHATU3UPOBATH

15




B MHOTOI'paHHUKAX.
[ToBTOpEHME: IIOIAIH
MHOTOYTOJIBHUKOB, (DOPMYJIbI

JUIS TITOIA/IeH, COOOpaKeHus
noJ100u4.

[Inomaan ceueHnit MHOTOrpaHHUKOB:
IUTOLIAAN MTOBEPXHOCTEH, pa3pe3aHus
Ha 4acTU, COOOpakeHUsI MOJ00Us

peabHbIE CUTYAllUU U BBISBIIAThH
BO3MOXHOCTb €€ MOJAECIIMPOBAHUS

Ha S3bIKE TEOMETPUH.

MonenupoBars peaabHyH CUTYaLHIO
Ha A3bIKE TEOMETPUU U UCCIIE0BAThH
MIOCTPOEHHBIE MOJIENN, B TOM YUCJE U
C UCIOJIb30BaHUEM alrnapaTa aJreopsl.
Hcrnonp30BaTh KOMIIBIOTEPHBIE
MIpOrpaMMBbl [IPU PEIICHUU 33/1a4

O06bEM MHOTOIpaHHUKA

17

O06bEM Tena. O6bEM IPSIMOYTOIBHOTO
napasuienenumnena. 3aaaqu

00 yniBoeHUU Ky0a, 0 KBaapaType
Ky0a; O TPUCEKIUHU yTJa.
CrepeomeTpuyecKue 3a1a4H,
CBSI3aHHBIC C 00BEMOM
PSIMOYTOJIBHOTO MapaiiesienuIesa.
[TpuknagHbie 3a1a4u, CBsI3aHHbBIE

C BhIUKCITIEHUEM 00BEMA
PSIMOYTOJILHOTO MapauiesIeune/a.
O0BEM TIPSIMOIA IPU3MBI.
CrepeomeTpruyuecKue 3a1a4uu,
CBSI3aHHBIC C BEIYHUCIICHUEM O0BEMOB
npsiMou mpusmsl. [Ipukiianasie
3aJ1a4M, CBSI3aHHBIE C 00BEMOM
MPSIMOU MPU3MBL.

CB0O0OJIHO ONEpUPOBATH MTOHATUIMU:
00BEM Tea, 00BEM TTPSIMOYTOTLHOTO
napasuiesienumnea.

®opmynupoBaTh OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3sIBaTh TEOpEMy 00 00bEME
MPSIMOYTOJILHOTO MapasuieJienumnesa,
CJIEJICTBUS U3 HEE.

Pa3pe3aTe MHOTOTpaHHUKY,
MEPEKIaAbIBATh YaCTH.

PemaTh cTepeoMeTpuyeckue 3a1aun,
CBSI3aHHBIC C BBIYHCICHUEM 00bEMaA
PSIMOYTOJILHOTO TapaJuIeIeIUIe a,
MIPU3MBIL.

CpaBHUBATh U aHATTU3UPOBATH
YTBEPKIICHUS C [IEITBIO BHISIBICHHUS
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Boruncnenue o0bEMOB TN

C IIOMOUIBIO OIPENETEHHOTO
uHTerpana. O6b€M HaKJIOHHON
IIPU3MBI, ITAPAMHU/TBI.

dopmyna 00bEMa MUPaMUIBI.
OTtHo1ieHne 00BEMOB TUPAMUJT

C OOLIUM YTJIOM.
CrepeomeTpuyeckue 3a1auu,
CBSI3aHHBIC C 00BEMaMK HAKIIOHHOW
IIPU3MBI, ITAPAMHU/IBI.

[Tpuxagabie 337291 IO TEME
«OO0BEMBI TE», CBA3aHHBIE C 00BEMOM
HAKJIOHHOW MPU3MBbI, TUPAMUIBI.
[Ipumenenue 066EMOB. Beruncienue
PACCTOSIHHSL 10 TUIOCKOCTH

JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaTU3UPOBATh M MOJCITUPOBATH

Ha SI3bIKE TEOMETPUH PEATbHBIC
CUTYaIlUH, CBI3aHHBIC C 00HEMOM
PSIMOYTOJILHOTO Mapajuieenume/a,
MPU3MBI, ITAPAMU/TBI.

HccnenoBath MOCTPOCHHBIC MOJICITH,
B TOM YHCJIC ¥ C HCIIOJIb30BaHUEM
ammapara anreopsl.

BBIBOAUTE OCHOBHYIO HHTETPATBHYIO
dbopmyIy I BEIYUCTISHHUS 00bEMOB
Tell.

Jloka3wiBaTh TEOpeMy 00 00bEME
HAKJIOHHOM MPU3MBI Ha IpUMeEpe
TPEYrOJbHOMN MPU3MBbI U

JUTSI IPOU3BOJIBHON TIPU3MBI.
Jloka3wsiBaTh TEOpemMy: 00 00BEME
nupaMuIbl, GOPMYITUPOBATH CIIEICTBUS
U3 Hee: 00bEM yCeUEHHOM MUPaAMUJIBL.
BreiBoauTh opMyIty 11l BBIYUCITICHHS
00bEMOB YCEUEHHOM THPAMUIBI

Tena BpamieHus

24

[{umuaaprdeckas TOBEPXHOCTD,
oOpa3yromue MUINHAPUICCKOU
TTOBEPXHOCTH.

CB0OOOHO ONIEPUPOBATH MOHATHUIIMU
WTHHIPUIECKAS TOBEPXHOCTD,
nuuHAp. M3yyath criocoOb
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Mumunap. Ipsamoi kpyrosoi
nuuHAp. [hnomans noBepxHOCTH
UJIUHPA.

Konnueckas noBEpXHOCTB,
o0Opasyrorue KOHUIeCKOH
noBepxHocTH. Konyc. CeueHne koHyca
IUIOCKOCTBIO, MapajliebHON
IJIOCKOCTH OCHOBAHUS. Y CEYEHHBIN
koHyc. M3o0paxkeHue KOHyCOB U
yCEUEHHBIX KOHYCOB.

[Tnomanps 60KOBOM MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH KOHYCA.
CrepeoMeTrpuueckue 3a1adu

HAa JIOKa3aTeJIbCTBO U BHIYUCIICHUE,
MOCTPOCHUEM CEUYEHUHN LUIUHIPA,
KOHYCA.

[TpuknagHbie 3a1a4u, CBSI3aHHbBIE

C IWJIMH]IPOM.

Cdepa u mrap.

[lepeceuenue cdepsl u mapa

¢ ockocThro. Kacanue mapa u
chepsbl I0CKOCTRIO. Bua u
n300pakeHune mapa.

VYpaBuenue chepsl. [Tnomans chepsl u
e€ gacTen.

Cummetpus cepsl U mapa.

MOTYYECHUS [IUINHIPUYECKON
MTOBEPXHOCTH, LIWIMHAPA.
N300paxkaTh HUIMH/P U €r0 CEUEHUs
IIJIOCKOCTBIO.

CB000/1HO OTIEpUPOBATH MOHATUIMM:
KOHMYECKAasi MIOBEPXHOCTh, KOHYC,
yced€HHBIN KOHYyC. M3y4yaTh criocoOsl
MOJTy4YEeHUSI KOHUYECKOU TOBEPXHOCTH,
KOHYcCa.

N300paxkaTh KOHYC U €ro CeYeHUs
MJIOCKOCTBIO, TPOXOASUIEN Yepes3 OCh,
Y TJIOCKOCTBIO, MEPIEHANKYISIPHON

K OCH.

BeiBoauTh OpMyIIbI sl BEIYKUCICHUS
OOKOBOW W MOJHOMN MOBEPXHOCTEN Tell
BpamieHus. Pemars
CTEPEOMETPHUUECKHUE 3a]1a4U, CBI3aHHBIC
C TeJIaMU BpallEHUs, HAX0XKIECHUEM
Ioaar O0OKOBOM M TOTHOM
IIOBEPXHOCTH, IIOCTPOCHUEM CECYECHUM.
Hcrnonp30BaTh MpHU pEIICHUH 3a/1a4
TUTAaHUMETPUYECKHE (haKThl U METOTBI.
CpaBHMBATh U aHAIU3UPOBATH
YTBEPKICHUS C LIEJIbIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYKICHUI.
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CrepeoMeTpUUeCcKre 3a/1a4u

Ha JI0Ka3aTeIbCTBO U BHIYUCIICHUE,
CBSI3aHHBIE CO c(hepolt 1 mapom,
IIOCTPOCHUEM UX CEUEHUM
IJIOCKOCTBIO.

[IpukiaHbie 3a71a4M, CBSI3aHHbBIC
co cdepoil u mapom.
[ToBTOpEHUE: OKPYKHOCTH

Ha TJIOCKOCTH, BEIYUCIICHUS

B OKPYXKHOCTH, CTaH/IapTHHIE
10100 UL

Paznuunbie koMOUHALIMM TET
Bpal€HUs U MHOTOTPAHHUKOB.
3anaun 1o Teme «Tena u ToOBEpXHOCTH
BpalICHUS»

AHanu3UpoBaTh U MOJICIIMPOBATH

Ha SI3bIKE TEOMETPUHU PEATIbHBIC
CUTYyalllH, CBA3aHHBIE C KOHYCOM

Y HWJIMHAPOM.

HccnenoBaTh NOCTPOEHHBIE MOJAEIH,

B TOM YHCJIE U C UCMHOJIb30BAHUEM
amnmapara ajareopbl

AKTyaM3upoBaTh (PaKkThl U METOIbI
MJIAHUMETPUHU, PEJICBAHTHBIC TEME,
MPOBOJUTH AHAJIOTHH.

CB0OOHO ONEpUPOBATH MOHITHSIMU:
cdepa u map, HeHTp, paanycC, TUaMETP
cdepsl U mapa.

HccnenoBaTh B3aMMHOE PACIIOIOKEHHE
cdepsl U MIOCKOCTH.

DopMyJIUPOBATH ONIPEACIECHUE
KacaTeIbHOU TIOCKOCTH K cepe.
Jloka3pIBaTh TEOPEMBI O CBOMCTBE U
MIPU3HAKE KaCaTeJIbHOMN MJIOCKOCTH.
BreiBoauTh opMyIty 1Tl BBIYUCIICHHS
wiomaan ceprl yepes paanyc cQepsl.
Pewate cTepeoMeTpudeckue 3agaum,
CBsI3aHHBIC CO chepoii U Mapom,
HAXO0XKJICHUEM ILIOMA I chephl U €
4aCcTeH, MOCTPOECHNUEM CeYEHUI cephl
U 1apa.
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AHanu3upoBaTh U MOJEIUPOBAThH

Ha SI3bIKE T€OMETPUU PEATIbHbBIE
CUTYallUH, CBSI3aHHbBIE C IIAPOM U
cepoil.

PemmaTh npocTble 3a71a41, B KOTOPBIX
burypupyroT KOMOMHALIUU TET
BpalleHHs] 1 MHOTOTPAaHHUKOB.
Hcnonb30BaTh Npu pelIeHUH 3ajad,
CBSI3aHHBIX CO c(pepolt u mapom,
IUTAaHUMETpUYECKHe (PaKThl U METO/IBI.
Pemath cTepeomeTpuueckue 3aaaqu,
CBSI3aHHBIE C TEJIaMU BpallleHus,
IOCTPOEHUEM CEUEHUH TeJl BpallleHus,
C KOMOMHAIMAMU TeJ BpalleHUs U
MHOTOI'PaHHHUKOB.

[TpoBOANUTH TOTUYECKH KOPPEKTHBIE
Jl0Ka3aTeNIbHbIE PacCyXIEeHUs

IPU pelIeHUH T€OMETPUUECKUX 3a]1aY,
CBSI3aHHBIX C MEPIEHIUKYISIPHOCTHIO
IJIOCKOCTEM.

AHanu3upoBaTh U MOJEINPOBATH HA
A3BIKE TEOMETPUU PEANIbHBIE CUTYALUH,
CBSI3aHHBIE C MHOT'OI'PAHHUKAMU.
HccnenoBaTh NOCTPOCHHBIE MOJIEIH,
B TOM YHCJIE U C UCNOJIb30BaHUEM
amnmnapara ajareopbl
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ITnomany noBepxXHOCTH
1 O0BEMBI KPYTJIBIX TET

O6BéM nunuuapa. Teopema

00 00BEME MPSAMOT0 IUIUHAPA.
[Tnomanu 60KOBOIM U MOTHOM
TTOBEPXHOCTH IIJINHIIPA.
Brrancnenne 00bEMOB TN

C TIOMOIIBIO OTPEICTAEHHOTO
unTerpaina. O0bEM KoHyca.

[Imomagu OOKOBOM U ITOJTHOM
MTOBEPXHOCTH KOHYCA.
CrepeoMeTpUYCCKHC 3a/1a4H,
CBSI3aHHBIC C BEIYMCIICHHEM 00BEMOB
UIMHIPA, KOHYCA.

[Tpuknanseie 3amaqn 1mo Teme «O0bEMBI
U TUJIOIIAIA TIOBEPXHOCTEN TeJl.
O0BEM mapa u MapoBOro CEKTOpA.
Teopema 06 00BEMe mrapa. [Tnomans
chepsl.

CrepeoMeTpruyeCcKue 3a/1a4u,
CBSI3aHHBIC C BBIYUCIICHUEM 00BEMOB
mapa, IapoBOro CErMeHTa, IIapoBOro
CeKTopa.

[IpuknagHele 3a1a4u MO TEME
«O0BEMEI TeT», CBSI3aHHBIC

¢ 00BEMOM TIIapa ¥ MIomaaso chepsl.
COOTHOIICHUST MEXKTY TIIOIIAISTMHU
MMOBEPXHOCTEHN U 00BEMaMU TTOTOOHBIX

CB00OOIHO OmMEepUpPOBATH MOHATUSIMU:
00BEM TeNa, MIONIaJb MOBEPXHOCTH.
DopmynUpOBaTH OCHOBHBIE CBOMCTBA
00BEMOB.

Jloka3bpIBaTh TEOPEMBI: 00 00BEME
nuIuHapa; 00 00BEME KoHYyCa.
BreiBoauTs GopmyIibl 111 BEIYUCIEHUS
00BbEMa yCeu€HHOTO KOHYca.
HccnenoBaTh NOCTPOEHHBIE MOJIETH,

B TOM YHCJIE U C UCIIOIb30BAHUEM
anmapara anareOphi.

3HaTh BO3MOKHOCTH PELICHHUS 33724
Ha MOCTPOEHUE [IUPKYJIEM U JIMHEUKO,
0 KJIACCUYECKHUX HEPa3pEIINMbIX
3a/1ayax.

CB000IHO ONIEPUPOBATH MOHSATUIMH:
IapOBOM CETMEHT, IIAPOBOM CJIOM,
IapOBOM CEKTOP, OCHOBAHUE U BBICOTA
CErMEHTa, OCHOBAaHUE U BHICOTA
11apOBOTO CJIOSL.

BeiBouTh hopMyIIbl U1t HAXOXKIEHUS
00BEMOB IIAPOBOT0 CErMEHTA,
[IAPOBOT'0 CEKTOPA, MJIOMAIU CHEPHI.
Joka3siBaTh TeopemMy 00 00bEMe 1iapa.
Pemrats crepeomerpruueckue 3aiaun,
CBsI3aHHbIE C 00BEMOM I11apa, [APOBOIO
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Te7l.
[TogoOHble Tena B MPOCTPaHCTBE.
N3menenne 06bEMa npu o100 u.
CrepeoMeTpruyecKue 3a1a4u,
CBSI3aHHBIE C BEIUMCIICHHEM 00HEMOB
TEJ U TUTOIIA IeH TTOBEPXHOCTEH

CETMEHTA, IIIAPOBOTO CEKTOPA,
JI0IAIbI0 C(hEepHI.

CpaBHUBATh M aHATTU3UPOBATH
YTBEPKIICHUS C LIEITBIO BHISBICHHS
JIOTHYECKU KOPPEKTHBIX U
HEKOPPEKTHBIX PACCYXKICHHM.
AHaTU3UpOBaATh U MOJICITUPOBATH

Ha S3bIKE TEOMETPUU PEaTbHBIC
CUTYaIllH, CBSI3aHHBIC C 00BEMOM
1Iapa, ImapoBOro CETMEHTA, IIIapOBOTO
CETMEHTA, IIJIOMAbI0 Chephl.
CB00OOIHO OTIEPUPOBATH MTOHATHEM:
1oI00HbIE TeJla B MIPOCTPAHCTRE.
Beraucisate 00bEMBI TEJT ¢ TIOMOIIBIO
OnpeIeIEHHOT0 HHTETpaJa.

Pemiate crepeoMerpruueckue 3a1aduu,
CBSI3aHHBIE C COOTHOIIIEHUSIMU MEXTY
TJIOIIAISIMU TTIOBEPXHOCTEH U
o0béMamMu TTOAOOHBIX TEIL.
[TpoBOAUTH TOTHUUECKU KOPPEKTHBIC
JIOKa3aTeIbHBIC PACCYKICHHUS

IIPH PEIICHUH TEOMETPUYSCKHUX 3a]1a4,
CBSI3aHHBIX C BBIYHCIICHUEM 00BEMOB
TEJ C IOMOIIBIO ONPEAEIEHHOTO
WHTErpayia, HaX0XJICHUEeM
COOTHOIICHUS MEXKIY TUTOIIASIMH
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MOBEPXHOCTEHN U 00BbEMaMU MOTOOHBIX
TeJl.

AHanU3upoBaTh U MOJICIIUPOBATH

Ha SI3bIKE TEOMETPUU PEaIbHbBIC
CUTYallUH, CBsI3aHHBIE C 00bEMaMU U
MOBEPXHOCTSIMU TeTI,

Ha JI0Ka3aTeJIbCTBO U HA HaX0XKJICeHUE
r€OMETPUUECKUX BETUYUH

JIBH>KEHMS

JIBUKEHUS IPOCTPAHCTBA.
Orobpaxxenus. JIBuxeHus u
paBeHCTBO uryp. OO1Ire CBONCTBA
NBMOKCHUN. BUIBI IBIDKEHUN:
napaiyiesIbHbIN epeHOC, IIEHTpaIbHas
CUMMETpHS, 3epKajbHasi CHMMETPHS,
IIOBOPOT BOKPYT MPSIMOA.
[Ipeobpazosanus mogodus. [Ipsmas u
chepa Ditnepa.

['eoMeTpuueckue 3agaun

Ha IPUMEHEHUE JBUKCHUS

[IpumeHsATh paBHiia BHINIOJIHEHUS
JICUCTBUHU CIIOKECHUS U BRIUMTAHUSI
BEKTOPOB, YMHOKEHHS BEKTOPA

Ha YKCJIO MPU PEUICHUY 3a]1a4.
HaxonuTte KoOpiIMHATHEI BEKTOpA

B JIJaHHOM 0a3uce U CTPOUTH BEKTOP
10 €r0 KOOPJAUHATAM.

BcrioMHUTS onpeeneHne CKaIsipHOro
YMHOKEHHS U €r0 CBOMCTBA.
BpIauciaTe ¢ ToMOnIp0 CKaIsipHOTO
YMHOKEHHUS NIMHBI BEKTOPOB, YIJIbI
MEXKy HUMU, YCTAaHABJIUBATh
MIEPIEHAUKYJISIPHOCTh BEKTOPOB.
AHanu3UpoOBaTh U MOJICIMPOBATH

HA SA3bIKE TEOMETPUU PEATTbHBIE
CUTYyalllH, CBSI3aHHbBIC C PU3UYECKUMHU
BEKTOPHBIMH BEJIMYMHAMMU.
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Hcnonb30BaTh MPU PEIICHUH 3a]1a4,
CBSI3aHHBIX C BEKTOpaMH

B IIPOCTPAHCTBE, INTAHUMETPUUICCKUC
(baKThl U METOIBI.

CB0O0OJTHO OTIEPUPOBATH TOHIATHSIMH:
0TOOpakeHue MPOCTPAHCTBA Ha ceOs,
JBIYKEHUE TTPOCTPAHCTBA;
IIEHTPAJIbHAS, OCEBast U 3ePKaJIbHAS
CUMMETPHH, TapaJUICIIbHBIN TEPEHOC;
PaBEHCTBO W Moj100ue puryp.
Jloka3pIBaTh YTBEPIKIACHUS O TOM, YTO
LEHTpaJIbHAs, OCEBas U 3epKaJIbHAs
CUMMETPHH, MapajieIbHbIN MepeHoC
SBIIIOTCS IBMOKCHUSIMU. BBIOTHATD
npeoOpa3oBaHus MOI00US.
OnepupoBaTh TOHATUSAMU: TIpsIMAs U
cdepa Dinepa.

Pemaths reomMeTpuyeckue 3aaauu

C UCTIOJb30BAaHUEM JIBIKCHUU.
Hcnonb30BaTh MpU peIIeHUA 33729
JIBMKEHUS TIPOCTPAHCTBA U UX
CBOWCTBA

[ToBTOpEHue, 06001IEHHE
U CUCTEMATHU3AIUS 3HAHWI

17

Oo6o0maroree MOBTOPEHNE TIOHATHIA U
METOJIOB Kypca r€OMETPHH
10-11 xmaccoB, cucTeMaTH3aLUS

Pemath crepeoMeTpuyeckue 3aaaquu
Ha JI0Ka3aTeIbCTBO MAaTEMaTUUYCCKUX
OTHOIIICHUI, HAXOXKICHUE
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3HAHWM.

Hcropus pasBUTHA CTEPEOMETPUU KaK
HayKH U €€ poJib B pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

r€OMETPUYECKUX BEJIMUMH (JIJIUH,
VTJIOB, IJIOIIa/Aei, 00BEMOB).
Hcnonb30BaTh PU pELLIEHUN
CTEPEOMETPUUECKHUX 3a/1a4
MJIaHUMETPUUYECKUE (HaKThI

Y METO/IBI.

[TpoBOAUTH TOTMYECKH KOPPEKTHBIE
JI0OKa3aTEIbHbIE PACCYKICHHUS

P PEILICHUU CTEPEOMETPUUECKUX

Y IJIAHUMETPUUYECKUX 3a]1a4.
CpaBHUBaTh U AaHATU3UPOBATH
peabHbIE CUTYAIlUU U BBISBIIAThH
BO3MOKHOCTb €€ MOJEIUPOBAHUS

Ha S3bIKE TEOMETPHHU.
MopnennpoBaTh peagbHy0 CUTYalHIO
Ha A3bIKE€ TEOMETPUU U UCCIEI0BAThH
MIOCTPOECHHBIE MOJIENIN, B TOM YHUCJIE
U C UCIIOJb30BAHUEM allliaparta
anreOpBbl.

Hcnonb30BaTh KOMIIBIOTEPHBIE
MIpOrpaMMBbl [IPU PELICHUU 3a/1au.
[Tony4aTp npeaCTaBICHUE O TEOMETPUN
KaK O Pa3BUBAIOIICHCS HAyKeE,
WCCIIENYIOIIEN OKPYKAIOIIUN MUP,
CBSA3aHHOM C peajbHbIMU OObEKTAMU,
MTOMOTAOIIEN PEINUTh pEeabHbIE
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JKU3HEHHBIE CUTYAIMHU O POJIU
CTEPEOMETPHUH B PA3BUTHHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTHUM

OBUIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. «l"'eometpus. 10-11 kaccel: yueb. st o01ieo0pa3oBaTeIbHBIX OpraHU3alNii: 0a30BbIM U YTIIYOJICHHBINH YPOBHU.
JI.C ATtanacsu., B.® byty3o0s., C.b Kagomues. u ap.— 10-e uzn., crep.— M.: [Ipocsemienue, 2022.- 287¢

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

2. Jlumaxtudeckue matepuasl o yueOHuky «I'eomerpus, 10—11» aBropos JI. C. Atanacsina, B. ®@. byry3osa, C. b.
Kanomuena, JI. C. Kucenesoit, O. I'. Ilo3nska. 2022

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

3. HMHTepakTHBHBIC 3a1auu 10 crepeomeTpun http://school-collection.edu.ru/

4. Wudoypoxk https://rutube.ru/channel/23464093/

5. MBI https://www.mos.ru/city/projects/mesh/mashschool/

6. Pemry EI'D https://math-ege.sdamgia.ru/

7. PDII https://resh.edu.ru/

27


http://school-collection.edu.ru/
https://rutube.ru/channel/23464093/
https://www.mos.ru/city/projects/mesh/mashschool/
https://math-ege.sdamgia.ru/
https://resh.edu.ru/

IIpoHyMepoBaHo, m.voE_d.%ow,mmo "N

CKPCIUIEHO NIeYaThio_ 0 &

Aﬁ%\\\w\&\@:&\\ soLllé ) JIACTA

Hupextop
I'bOVY «C




