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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[Tockonmpky  JOTMYECKOE  MBIIUICHHE,  (QOopMUpyeMOe  TpH  U3YYCHUU
OOy4YarOIIMMUCS TOHSITUIHBIX OCHOB T'€OMETPHUHU, NIPHU JT0KA3aTeIbCTBE TEOPEM U
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUU 3a/1a4 €CTECTBEHHO-HAY4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmmsl yueOHOro Kypcea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUH T€OMETPUM, KaK COCTABJISIONICH mpeaMeTHON obnactu «MaTteMaTtuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca T'€OMETPUM Ha YIUIYyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABICHU O T€OMETPUU KaK 4acTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLTUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINHUCHIBATH M U3Yy4aThb
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dbopMupoBaHHE  YMEHHUS  BJAJETh  OCHOBHBIMM  TOHATHUAMU O
MPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMHM, 3HAHUE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSITh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B peaIbHOM
MHpPE MHOIOTPAaHHHMKM M Te€lla BpalleHUs, KOHCTPYHUPOBATh TI'€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupoBaHHE yYMEHHUs BIaJETh METOJAMHU JIOKa3aTEeNbCTB M aJrOPUTMOB
pELIEHUs, YMEHUA UX IMPUMEHSTh, MPOBOAUTH J0KA3aTENIbHBIE PACCYXKICHHS B
XOJI€ PELIECHUs CTEPEOMETPUUECKUX 3a/1a4 U 3a7a4 C IPAKTUYECKUM COAEPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU



000CHOBAaHNY MAaTEMATUIECKUX YTBEPKIACHUN U POJIM AaKCHOMATHUKH B TIPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIUICHHUS, UHTEpPECca K U3YYEHUIO TEOMETPUU;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4eOHBIX  MPEIMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl PEAJTbHBIX CHUTYallMii, UCCJIEIOBAHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensercs He  TOJBKO  TI0
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMBbl, PacHpeeEHHBIM IO ToJAaM OOYYEHHS, CTPYKTYpHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
T€OMETPUUYECKUMHU MOHITUSIMHA U HaBBIKAMU TIOCIIEA0BATEIHHO U TIOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ycnmoBus i auddepeHuHanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuiel mpodeccun, obOecrneunBas MPEEMCTBEHHOCTbh MEXKIY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoautcs B 11 kimacce — 102 yaca (3 yaca B HEZeI0).



COAEPXKXAHUE OBYUYEHUA
11 KIIACC

Tena Bpamenust

[loHATHS: UUIMHAPUYECKAs IOBEPXHOCTb, KOHUYECKAs TMOBEPXHOCTb,
chepuueckass MOBEPXHOCTh, oOpasyromue mnoBepxHocTel. Tema BpaleHus:
UWIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. B3aumHoe pacrnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3obpaxenue Tten
BpalleHUs] Ha IJIOCKOCTH. Pa3BépTka nmuimmHApa U koHyca. CumMmerpus chepsl U
miapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBus u3 He€. OObEM mnpsamoil u
HAKJIOHHOW MPU3MBbl, HWIMH]IpA, MUpaMHUIbl U KoHyca. O0OBEM I1apa U 1MapoBOTo
CErMEHTA.

KoMOuHanuy Ten BpalieHuss U MHOrorpaHHukoB. [Ipusma, BhnucaHHas B
HWJIMHAP, OINHCAaHHAas OKojo muiuHapa. Ilepeceyenne cdeppl u  1mapa c
miockocThio. Kacanuwe miapa u cdepsl miaockoctbio. [loHSITHE MHOrOrpaHHHKA,
OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHOW B MHOTOTPAHHUK WM TEJO
BpAaIlCHUS.

[Tno1mans MOBEPXHOCTH IUIMHAPA, KOHYyCa, IUIONaaAb chepsl U e€ yacTe.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIANCH ITOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpa3zoBanue mnomodusi, roMmoreTusi. Pemienune 3amay Ha
MJIOCKOCTH € UCTIOJB30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAIICHUS: CEUEHUs LIIIMHAPA
(mapamienbHO W TEPHEHAMKYJISIPHO OCH), CEYeHHS KOHyca (MapajuielbHbIe
OCHOBAHHUIO U MIPOXOSIIUE Yepe3 BEPIIUHY), CCUCHUS 11apa, METOAbl TOCTPOCHUS
CEUEHUI: METOJ] CJIeJI0B, METO/ BHYTPEHHETO MPOEKTUPOBAHUS, METOJ TMepeHoca
CEKyLIEH TIIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

Bektopet B mnOpoctpanctBe. Omnepauuu HaJa BeKkTopamu. BekTopHoe
yMHOXeHHUE BeKTOpoB. CBOMCTBa BEKTOPHOTO yMHOXeHUs. [IpsimoyronbHas
cucTeMa KoopauHaT B mpocTpancTBe. KoopauHatel BekTopa. PaznoskeHue Bektopa
no Oasucy. KoopamHaTHO-BEKTOPHBIA METOJl TPHU PEIICHHH T'€OMETPUUYECKUX
3a1ad.

JIBUKeHHsI B IPOCTPAHCTBE

JBrxenus npoctpaHcTBa. OtoOpakenus. [BUKeHUS U paBEHCTBO (UTYP.
OO6mme cBoiicTBa JBWXXEHUH. Buabl JBWXEHUN: TapauIebHBIM IMEPEHOC,
LEHTpaJbHasl CUMMETPUS, 3€pKajJbHasi CUMMETpHs, MOBOPOT BOKPYr MPSIMOM.
[IpeoOpazoBanus mogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMNPOCHI U JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMA HWHCTUTYTAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IPOLJIOMY M HACTOSAILIEMY POCCHUHCKOW MAaT€MaTHKH, LICHHOCTHOE OTHOLICHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUIMCKON MaTEMaTUYECKOM IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
YKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMsI, 3TUYECKOIO IMOBEJEHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTeMaTHYECKUM acleKTaM pa3Iu4HbIX BUIOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTH YMEHHUS TNPUMEHSATh MaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-030POBUTEIBHON I€ATEIBHOCTBIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTh K  MaTeMaTH4ecKoMy  oOpa3oBaHHIO U



caMO0OOpa30BaHWIO HA TMPOTSHKCHUU BCEHW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TOHHUMAaHHWE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYIIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUSA HAyKu ©  OOIIECTBEHHOW  MPAKTUKH, ITOHUMAaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKON EesSTEIBHOCTH, STamoB €€
pPa3BUTUS W 3HAYMMOCTH IS Pa3BUTHS IUBUIW3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W HCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIECTBEHHBIE MPU3HAKU MATEeMaTUYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICJICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIACcCHU(UKAIUY,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSIX, Mpejaratb KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W MPOTUBOPEYUN;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIIOUCHUH 10 aHAJIOTUH;

MPOBOAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh Ccrmoco0 penieHus ydeOHOW 3ajgauu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIICHHUSA, BbIOMpAaTh HauOoyiee MOAXOASAIMM ¢ y4€ToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUSA:



UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKUI HHCTPYMEHT IMO3HAHUS,
dbopMynupoBaTh  BOMPOCH,,  (UKCHPYIOIIHE  MPOTHBOpEUHe,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEW MaTeMaTHUYeCKOTo 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

POTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpPOIlecCa, a TaKXKe BBIABUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITEITEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAE€MOI TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NPE3EHTAlN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHHs 33a/1a4H, BEIOUPATh CIIOCOO PEIICHHUS C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI ¢ YYETOM HOBOM HH(OPMALINH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHUYECKOH 3a7auu;

IpEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh NpU PELICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa LUEIH U YCIOBUAM, OOBACHITh IPHUUMUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, OPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJIbI pabOT, JIOrOBAapWBATHCS, OOCYX JaTh IMPOIECC W PpPe3yabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K konity 11 kiacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH TOHSITHSIMH, CBS3AHHBIMH C IUJIMHAPUYECKOH,
KOHHYECKOH M CHEpUUYSCKOM TOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI
TTOJTYYCHHUS;

e ONEPHPOBATH MOHATUAMH, CBI3AHHBIMU C TEJIaMHU BPAIICHUS: TUIUHAPOM,
KOHYCOM, c(hepoit u mapowm;

e pacmo3HaBaTh Teia BpamieHus (UWIUHAP, KOHYC, cdepa W map) u
OOBSCHATH CIIOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

e KJIACCHU(PUIMPOBATH B3aUMHOE PACIOJIOKEHHE CPephl U MIOCKOCTH;

e BBIYUCIIATh BEJIUYMHBI 3JEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHUS,
O00BEMBI W TUIONIAIA TMOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BpaIlCHWUS,
TEOMETPUUYECKHUX TEJ C TPUMEHEHNUEM (HOpMYT;



CBOOOJTHO OIEPUPOBATH MOHSITHSIMH, CBI3AHHBIMH ¢ KOMOWHAIMSIMU Tl
BpaIieH!us] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMHMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAILICHHS;

BBIYHCIIATh COOTHOIICHHSI MEXAY IIOIIAIIMHU TTOBEPXHOCTEN U 00bEMaMu
IIOJOOHBIX TEN;

n300paxarh H3ydaeMble (UTYpPBI, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJI BPAILICHHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHGOPMAIMIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
yepTexKax U pUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSATH OINEPAllUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKAPTOBOM CUCTEME KOOPMHAT;
pelaTtbh reoOMeTPUYECKUE 3aa4l Ha BBIUUCICHUE YIJIOB MEXAY MPSIMBIMU
U TUIOCKOCTSIMU, BBIUHUCIICHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
L[E€JIOM, HA TPUMEHEHHE BEKTOPHO-KOOPANHATHOIO METO/1a MIPU PELIEHUU;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKEHUI;

BBITIOTHATh M300paXK€HUsT MHOTOTPAHHUKOB UM TeJ BpAIlCHUS MpHU
[apaJyIeIbHOM  IIEPEHOCE, LUEHTPAIBHOM CHUMMETPUHM, 3E€PKAIBHON
CUMMETPHH, IPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TEJ BPAILCHUS: CEUCHUS LIWIMHAPA
(mapayienbHO U MEPHEHIUKYISPHO OCH), CEUYCHUsI KOHYca (MapaliiebHbIe
OCHOBAHUIO M TIPOXOJSAIINE Yepe3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIb30BaTh METOJAbl TOCTPOCHHS CEUEHW: METOA CIEAOB, METO]
BHYTPEHHETO IIPOECKTUPOBAHUSI, METO]I IEPEHOCA CEKYIIEH MIOCKOCTH;
JIOKa3bIBaTh T€OMETPUUYECKUE YTBEPIKICHUS;

MPUMEHSTh TeoMeTpuYecKre (AKThI ISl PElIeHUsS CTEPEOMETPUYECKUX
3a/lay, MPEANOJaralolMX HECKOJbKO IIAroB PEIICHMs, €CIH YCIOBUS
IIPUMCHEHHUS 3/I1aHbI B SIBHOM 1 HESIBHOM (hopme;

pemaTth 3a/Jlaud Ha J0Ka3aTeJbCTBO MATEMAaTHYECKUX OTHOILICHUN H
HaX0XXJICHUE TEOMETPUUECKUX BEITUYUH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHKAIIMOHHbBIC
CUCTEMBI [IPU PEIIEHUU CTEPEOMETPUUYECKHX 3a/1aY;

NPUMEHSTh  TOJYYEHHbIE 3HAaHUA HAa  MOPAKTUKE:  CpPaBHUBATb,
aHaJTM3UPOBATh U OLICHUBATh peAJIbHbIE CUTyalluU, IPUMEHSATh U3YUYEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B IMPOLECCE IOWUCKA  PELICHUs



MaTeMaTH4eCcKu  C(OpMYyJIMpPOBAHHON  MpoOJIEMBI,  MOJAETUPOBATH
peanpHbIE CUTYallMM Ha SI3bIKE I'€OMETPHUH, HCCIEA0BATh NOCTPOCHHBIC
MOJENN C HCIOJIb30BAHUEM TI€OMETPUYECKUX TOHSATUH M TEOPEM,
anmapata anreOpbl, pelaTb MPAKTUYECKUE 3a7aud, CBSI3aHHBIE C
HAXO0XKJECHUEM T'€OMETPUYECKUX BEINYHH;

UMETh MpEACTaBICHUS 00 OCHOBHBIX 3Talax pPa3BUTHS T'€OMETPUH Kak
COCTaBHOM 4acTH yHJaMEHTa Pa3BUTHUS TEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/m Kourpoubnbie IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoTshI
1 AHATHTHUECKAS TCOMETPHS 15 1 http://www.neive.by.ru/index.html
) [ToBTOpenue, 0600IICHNE 1 15 1 http://zadachi.mccme.ru
CUCTEMATH3alMsl 3HAaHUH
3 OGBEM MHOTOTPAHHHKA 17 1 http://www.mathtest.ru
4 Tena Bpamenus 24 1 http://zadachi.mccme.ru
5 [Tnomaay moBepXHOCTH U 0OBEMBI 9 1 http://www.neive.by.ru/index.html
KPYTJIBIX TEJ
6 TBwKeHus 5 1 http://www.mathtest.ru
II 000
7 OBTOPEHHE, 000 meHIfe 1 17 2 http://www.mathtest.ru
cucreMaTru3anus 3HaHuHu
OBIIEE KOJIMYECTBO YACOB I10
- 102 8 0

[TPO'PAMME
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HOYPOYHOE INIVIAHUPOBAHUE
11 KIIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jdara nzyyenus

JJIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

[ToBTOpEHKE TEMBI
"Koopaunatsl BekTOpa Ha

IIJIOCKOCTH M B IPOCTpaHCTBe"

[ToBTOpEHUE TEMBI
"CkansipHoe pOU3BEACHUE
BEKTOPORB"

[ToBTOpEHME TEMBI
"Beruncnenue yria Mexnuy

BEKTOpPAaMH B IIPOCTPaHCTBE"

03.09.24

03.09.24

10.09.24

[ToBTOpEHME TEMBI
"VYpaBHeHHE IPSIMOH,
MPOXOSIIEH Yepe3 ABe
TOYKH"

10.09.24

YpaBHEHHE IOCKOCTH,
HOpMaJib, ypaBHECHHE
IJIOCKOCTH B OTpE3Kax

13.09.24

YpaBHEHHE IIIIOCKOCTH,
HOpMaJlb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

BexropHoe nmpousseeHue

13.09.24

17.09.24

JInHeliHbIE HEPABEHCTBA,

17.09.24




JIMHEWHOE IIPOrpaMMUPOBAHUE

10

JIuHeiiHbIe HEPABEHCTBA,

JIMHEWHOE IPOrpaMMHUPOBAHUE

AHanUTUYECKUE METOIbI
pacuéra yria Mexmay
MPSIMBIMUA B MHOTOTpPaHHHKaX

24.09.24

24.09.24

http://www.mathtest.ru

11

AHaIUTHYECKUE METOIBI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOT'OTPaHHUKAX

27.09.24

http://www.neive.by.ru/i
ndex.html

12

dopmyJiia pacCTOAHUSA OT
TOYKHU JO IINIOCKOCTH B
KOOpJIUHATaxX

27.09.24

13

14

15

Haxoxnenue pacctostHui OT
TOYKH JI0 TTIOCKOCTH B KyOe
Haxoxnenue paccrostHuii oT
TOYKH J10 TUIOCKOCTH B
MPaBUIILHOM TUpaMUIE
KonTponbhas padota
"AHanuTuuyeckas reomeTpus”

01.10.24

01.10.24

08.10.24

http://www.mathtest.ru

16

17

18

CeueHust MHOTOIpaHHUKOB:

CTaHAAPTHBIC MHOTOTPaHHHUKHU

CeueHnst MHOTOIpaHHUKOB:
METOJ, CIIEI0B

CeueHnss MHOTOTPaHHUKOB:
CTaHJApTHBIE IUIOCKOCTH,
IIepeCeYCHUs IPSIMBIX U
IIJIOCKOCTEN

08.10.24

11.10.24

11.10.24

http://zadachi.mccme.ru
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19

[TapamiensHbIe IpsIMBIE U
IUIOCKOCTH: MapaJuieIbHbIe
CEUCHMS

15.10.24

20

[TapamienpHble IpsIMBIE U
IUIOCKOCTH: Pacy€T
OTHOLIEHUI

15.10.24

21

22

23

24

[TapamenpHble NpsiMbIE U
IJIOCKOCTH: YIJIbI MEXKITY
CKPEILMBAIOIUMUCS IPSIMBIMU

[lepnieHiuKynApHBIE MIPSIMBIE
U IUIOCKOCTH: CTaHIApTHBIE
napbl NEPIEHINKYIAPHBIX
IIJIOCKOCTEN U MPSAMBIX,
CUMMETPUU MHOTOI'PAHHUKOB

[lepnieHAMKYIApHBIE IPSIMbIE
U TUIOCKOCTH: TEOPEMA O TPeX
NepIeHINKYIIsIpax
[lepnieHAMKYIApHBIE IPSIMbIE
Y TUIOCKOCTH: BBIYMCIICHUS
JUIMH B MHOTOTpaHHUKaX

22.10.24

22.10.24

25.10.24

25.10.24

http://zadachi.mccme.ru

25

[ToBTOpenue: momanu
MHOTOYT'OJIbHUKOB, ()OPMYJIBI
JUIS TUTOILA/IeH, COOOpakeHus
no100us

http://www.mathtest.ru

26

[ToBTOpenue: miomanu
MHOT'OYTOJLHUKOB, (POPMYJIIBI
JUTSI TUTOTIA/IeH, COOOpakeHUs
o 00Ms




27

IToBTOpenue: miomanu
MHOI'OYTOJIbHUKOB, (POpMYJIbI
IUIS TUTOILA/Ied, COOOpaXkeHus
noxoous

28

IImomanm ceueHuit
MHOTOTPAaHHUKOB: TUIOIIA !
MMOBEPXHOCTEH, pa3pe3aHusi Ha
4acTH, COOOpaKEeHUs MOA00Us

29

IImomanm ceueHnit
MHOTOTPAaHHUKOB: TUTOIIIA !
MMOBEPXHOCTEH, pa3pe3aHus Ha
4acTH, COOOpaKEHUs MOA00us

http://www.mathtest.ru

30

KonTponbhas padora
"[ToBTOpeHwMeE:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

31

32

33

34

0O0BéM Terra. O0beEM
PSIMOYTOJIBHOTO
napauiesieune a

3amaun 00 yABOEHUH Ky0a, 0
KBajpatype kyba; o
TPUCEKITUH yTiia
CrepeoMeTpuuecKue 3aaauu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO
napajuieNenunena
[Tpuxnagneie 3a1a4u,
CBSI3aHHBIC C BHIYMCIICHUEM
00BEMaA MPSAMOYTOTBLHOTO

http://zadachi.mccme.ru

URL:
https://zadachi.mccme.r
u /2012/local.html



https://zadachi.mccme.ru/
https://zadachi.mccme.ru/

napajijiejacnuicaa

35

36

O06BEM IPSIMO TPU3MBI

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BEIYMCIICHUEM
00BEMOB MPSMON TIPU3MBI

37

[Ipuxnagueie 3a1auu,
CBsI3aHHBIE C 00BEMOM MPSAMONA
MIPU3MBI

38

Brrauciienne 066EMOB Tel ¢
IIOMOIIBIO OIIPENEITIEHHOTO
uHTerpana. O6bEM HaKJIOHHOMN
MIPU3MBI

39

40

41

Brruncienue 00EMOB TEI C
TIOMOIIBIO OIIPENEITIEHHOTO
unrerpasa. O0bEM TUpamMuIbl
dopmyna 00bEMa MUPaAMUIBL.
OrtHoleHne 00bEMOB
MUPaMH]I C OOIIUM YTIIOM
®opmyrna 00bEMa MUpaMUIbL.
OrtHoleHne 00bEMOB
MUPaMH]I C OOIIHUM yTIIOM

42

CrepeomeTpuiecKkue 3a1auu,
CBsI3aHHBIE C 00BEMAMU
HaKJIOHHOHM MpPU3MBbI

http://www.mathtest.ru

43

44

CrepeomeTpuiecKkue 3a1auu,
CBsI3aHHBIE C 00BEMAMH
MTUPAMU/IBI

HpI/IKHaI[HLIC 3aga4u 110 TEMEC




"O0BEMbI TeNn", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM IIPU3MBI

45

46

47

[Ipukitagueie 3aga4u 110 TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM TTUPAMH/TBI
[Ipumenenne 0ObEMOB.
Brrauciienue pacctostHus 10
TJIOCKOCTH

KonTponbnas padota "O0béM
MHOTOIpaHHUKa"

URL:
https://zadachi.mccme.r
u /2012/local.html

48

[unueapuyeckas
MMOBEPXHOCTb, 00pa3yroIne
LUIMHIPUYECKON
IIOBEPXHOCTU

49

umuuap. [psamoi kpyroBoun
uwaap. [momans
MTOBEPXHOCTH LIMIIMHIPA

50

51

52

Konnueckasi moBepXHOCTb,
oOpa3zyroiire KOHMUYeCKOU
nosepxHoctu. Konyc

Ceuenne KoHycCa MJIOCKOCTHIO,
napaieIbHOM MIOCKOCTH
OCHOBAHUS

VY ceu€HHBIN KOHYC.

N300pakeHre KOHYCOB U
yCEUEHHBIX KOHYCOB

53

ITmomane OOKOBOI
MMOBEPXHOCTH U MOJTHON



https://zadachi.mccme.ru/
https://zadachi.mccme.ru/

IOBCPXHOCTU KOHYCA

54

55

56

57

ITmomane OOKOBOI
IMOBEPXHOCTHU U MOJHON
MMOBEPXHOCTH KOHYCa

CrepeomeTrpuueckue 3a1a4u
Ha JJ0Ka3aTejbCTBO U
BBIYMCIIEHHE, IOCTPOECHUEM
CEUYEHU LIWIMHAPA, KOHYCa

CTepeOMeTpI/I‘ICCKI/Ie 3aJa4u
Ha J0Ka3aTCJIbCTBO U
BBIYHCIICHHUC, IIOCTPOCHUEM
CeUeHHI ONUINHAPA, KOHYCa

[Ipuknanneie 3a1a4m,
CBSI3aHHBIC C IMJIMHIPOM

URL:
https://zadachi.mccme.r
u /2012/local.html

58

[Tpuknagueie 3a1a4u,
CBSI3aHHBIE C [IUIUHIPOM

59

60

Cdepa u map

[Mepecedenue cheps U mapa ¢
iockocTelo. Kacanue mapa u
cdepsl mIoCKOCThI0. Bua u
n300pakeHue mapa

http://zadachi.mccme.ru

61

[Mepecedenue cheps U mapa ¢
iockocTelo. Kacanue mapa u
cdepbl IOCKOCThI0. Bua u
n300pakeHue mapa

62

VYpasuenue chepsl. [Lnomanp
cdepsl u e€ gacTei



https://zadachi.mccme.ru/
https://zadachi.mccme.ru/

63

Cummerpus chepsl u mapa

64

CrepeomeTrpuueckue 3a1auu
Ha JI0Ka3aTesIbCTBO U
BBIYMCIICHUC, CBA3aHHBIC CO
cdepoit u mapom,
IMOCTPOEHUEM UX CEUCHUH
IIJIOCKOCTBIO

http://zadachi.mccme.ru

65

CrepeomeTrpruueckue 3a1auu
Ha JIOKa3aTeJIbCTBO
BBIYUCIICHUEC, CBA3aHHBIC CO
cdepoii u mapom,
MOCTPOCHUEM UX CCUCHHM
IUIOCKOCTBIO

http://www.mathtest.ru

66

[IpuknagHeie 3a1a4u,
CBSI3aHHBIE CO Cepoit 1
mapom

67

68

69

[ToBTOpEHME: OKPYKHOCTH Ha
IINIOCKOCTHU, BEIYMCIICHUSA B
OKPY>KHOCTH, CTaHJAPTHBIE
mog00us

Paznuunsie KOM6I/IHaI_[I/II/I TCII
BpalCHusA 1 MHOTOT'PaHHUKOB

3amayu o Teme "Tena u
MOBEPXHOCTHU BpauieHus"

URL:
https://zadachi.mccme.r
u /2012/local.html

70

3agaun o reme "Tena u
MOBEPXHOCTHU BpareHus"

71

Kontponsnas padora "Tena u



https://zadachi.mccme.ru/
https://zadachi.mccme.ru/

IIOBEPXHOCTHU BpalleHus"

72

73

06bem mummHapa. Teopema 00

00BEME MPSAMOTO MIITUHAPA

Brruncnenue o0bEMOB Tea ©
ITOMOIIIBIO OTIPEICTIEHHOTO
uHaTerpaa. O0bEM KOHyCca

http://lwww.neive.by.ru/i
ndex.html

74

[Tmomaan OOKOBOH U TIOTHOM
MOBEPXHOCTH KOHYCa

75

76

77

78

CrepeomeTpuuecKkue 3a1auH,
CBA3aHHBIC C BIYUCICHUCM
00BEMOB IIMITMH]IPA, KOHYCA

[IpuksaaHbIe 3a1a49H 110 TEME
"OO0BEMBI U ILIOLIAIN
noBepxHoctei Ten"

OOBEM 1mIapa 1 MapoBOro
cektopa. Teopema 00 00BEME
mapa. [Tnomans cheps.
CrepeomerpHuyeckue 3a1au,
CBSI3aHHBIC C BBIYHCIICHUEM
00BEMOB 111apa, 11apoBOI0

CCTMCHTA U IapOBOr'o CEKTOpa

[IpuknanHble 3a1a4u MO TEME
"O0BEMBI TeNn'", CBSI3aHHBIC C
00BEMOM T11apa U TIIOMIAIBI0
cheprl. COOTHOIICHUS MEXTY
IJTOIIAASIMUA TTOBEPXHOCTEN U
00BEMaMU OJO0HBIX TEJI

http://www.mathtest.ru

URL:
https://zadachi.mccme.r
u /2012/1ocal.html

http://www.neive.by.ru/i
ndex.html

http://www.neive.by.ruf/i
ndex.html

79

ITomoOusbIe TeNa B
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80

npocrpaHcTse. M3sMeHeHue
00BbéMa 1pu o100 H.
CrepeomeTpuueckue 3a1a4u,
CBA3aHHBIE C BBIYUCIICHUEM
00BEMOB TeJ U IJIOLAACH
IMOBEPXHOCTEN

KonTponbnas pabora

"[Lnomiaay MoBEpXHOCTU U
00BEMBI KPYTIIBIX TET"

81

JIBH>KEHUS POCTPAHCTBA.
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