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HOACHUTEJIBHAA 3AIIMCKA

['eoMeTpus sBIsIETCS OMHUM M3 0a30BBIX KyPCOB HA YPOBHE CPEIHETO OOIIETO
oOpa3oBaHus, TaKk KaKk OOECreYyuBaeT BO3MOXHOCTb W3YUYECHHS JUCHUILIAH
€CTCCTBEHHO-HAYYHOW HAIPaBICHHOCTH M TMPEAMETOB T'YMaHHTAPHOTO ITUKJIA.
[TockoNbKy JOTHYECKOE MBITUICHHE, (HOPMHUPYEMOE MTPU U3YICHUH 00YIArOIITIMHUCS
MOHATUHHBIX OCHOB TEOMETPHH, TPH J0KA3aTEIbCTBE TEOPEM W TIOCTPOCHHH
IIEMTOYKH JIOTUYECKUX YTBEPIKIACHUHN MPU PEIICHUHA TCOMETPUICCKUX 33129, YMCHHE
BBIIBUTaTh W OINPOBEPraTh THIIOTE3bl HETOCPEACTBEHHO WCIIONB3YIOTCA TIPH
pEIICHNH 3a7a4 €CTECTBEHHO-HAYYHOTO ITUKJIA, B YaCTHOCTH (DHU3UYECCKUX 3a]1a4.

Ilens ocBOeHUS MporpaMMbl y4eOHOTO Kypca «I'eoMeTpus» Ha yriyOnEéHHOM
YPOBHE — Pa3BUTHE HHIUBHUIYATBHBIX CTIOCOOHOCTEH 00YJarONIUXCs MPU U3YICHUH
IrCOMETPUHU, KaK COCTABJIAIONICH TpeaMEeTHOH obOnactn «MaTtemaTuka W
nH(pOpMAaTHKa» Yepe3 o0ecreueHne BO3MOKHOCTH MMPUOOPETEHUS M UCTIONB30BAHHMSI
0oJjiee TIyOOKMX TeOMETPUYECKUX 3HAHUN U JCHCTBUH, CrIeU(PUIHBIX TEOMETPHH,
¥ HEOOXOIUMBIX JIJISl YCIICIIHOTO MPOPECCHOHAIEHOTO 00pa30BaHMs, CBI3aHHOTO C
HCIOJIb30BAHUEM MAaTEMATHUKH.

[TpriopuTeTHBIMKM 3aJlayaMU Kypca TE€OMETPUM Ha YIIYOJIEHHOM YPOBHE,
PACHIUPSIOIMINMH U YCHIMBAIOIINMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIpeHne MpeCcTaBICHUs] 0 TEOMETPUH KaK YaCTH MHUPOBOUW KYJIbTYpPHl H
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPY)KAIOIIUM MHUPOM;

dbopMupoBaHuEe TMPEICTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BOKHEHUIINX MaTeMaTHYECKUX MOJCNSAX, IMO3BOJISIIOIIUX OMHUCHIBATH U H3YydaTh
pasHbIC SABJICHUS OKPY’KAIOIIETO MUPA, 3HAHUE MTOHATUHHOTO arllapara 1mo pasaeity
«CrepeomeTpus» yueOHOTro Kypca reOMeTpHUH;

dbopmupoBaHue YMEHUS BJIQJIETH OCHOBHBIMH IIOHSTUIMH 0
IIPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOWMCTBAMH, 3HAHHE TEOPEM,
dbopMynT ¥ yMEHHE HX MPUMEHSATb, YMEHHS JOKa3bIBaTh TEOPEMbI M HaXOJUTh
HECTaHIapTHHIC CITOCOOBI PEIICHUS 3a1aY;

dbopMupoBaHuEe YMEHHUS paclio3HaBaTh HA YEPTEKaX, MOACISIX U B PeabHOM
MHpE MHOTOTPAaHHHUKH W TeJa BpalleHUs, KOHCTPYHPOBATh TI'€OMETPUUYCCKHUE
MOJICIIN;

dbopMupoBaHUE TMOHUMAHHUS BO3MOXKHOCTH AaKCHOMATHYECKOTO ITOCTPOCHHS
MaTeMaTHYeCKUX TEeOpui, (POopMHpOBaHWE IMOHHMAHUS POJTM AKCHOMATHUKH IIPH
MIPOBEJICHUY PACCYKICHUM;

dbopMupoBaHUE yYMEHHUS BIIQJICTh METOJAMHU JOKa3aTeIbCTB M QJITOPUTMOB
peleHus, yMEHUS UX TPUMCHSITh, IIPOBOIUTH JOKa3aTEIbHbIC PACCYKICHHS B X0/
peIIeHUs CTePEOMETPUYCCKUX 3ajad M 3a7ad C IMPAKTHYCCKUM COACPIKAHHUEM,
dbopMupoOBaHUE TPEACTABICHUS O HEOOXOOUMOCTH  JOKAa3aTeIbCTB  IIPH



000CHOBaHMHM MAaTEMAaTUICCKUX YTBEPKICHUN U POJIM aKCHOMATHKH B ITPOBEACHUH
JIEAYKTUBHBIX PACCYXKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS 3aBUCUMOCTCH M  3aKOHOMEPHOCTCH,
MOJICTUPOBAHMS PEATBHBIX CHUTYaIlUd, HMCCIICIOBAHUS TIOCTPOCHHBIX MOJICIICH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «[IpsgMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «J[BMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HOHSTHSIMHUY, PEICBAaHTHBIMHA IT'€OMETPUHN Ha YTiyOaEéHHOM ypoBHE oOyueHus B 10—
11 kmaccax, OTHOCHTCS KO BCEM COJCpPKATEIbHBIM JIMHUSAM Y4EOHOro Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHHMM  pachpelessieTcss He  TOJBKO  TI0
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, pPACTPEEIEHHBIM O ToJaM OOy4YeHHUs, CTPYKTYPUPOBAHO 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 TPUHIIAIA TPEEeMCTBEHHOCTH, & HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUECKUX MPECTaBICHUN 00Yy4alOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ychmoBuss nus guddepeHnuanuu  oOydeHHS, TOCTPOCHHUS
WHIUBUIYATbHBIX ~ 00pa3oBaTEbHBIX MpOrpamMM, O0OecmeunuTh yriayOn€HHOe
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymied mpodeccuu, obecreunBas IMPEEMCTBEHHOCTh MEXTY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYUEHUA
11 KVIACC

TeJia BpalueHus

[lonsiTust: UWIMHAPUYECKAs TOBEPXHOCTh, KOHUYECKAs TOBEPXHOCTb,
chepuueckass TOBEPXHOCThb, OOpa3zylonue TmoBepxHocTed. Tema BpareHus:
LHUJIUHIP, KOHYC, YCEUEHHBIN KOHYC, cdepa, map. BzaumHoe pacnonoxenue chepbl
U IUIOCKOCTH, KacaTelibHasi MIOCKOCTh K cepe. M300pakeHue Ten BpalieHus Ha
miockocT. Pa3BépTka nununaapa u konyca. Cummerpus chepsl u mapa.

O6béM. OcHoBHbIE cBoiicTBAa 00BEMOB Ten. Teopema 00 00bEMeE
OpSMOYTOJIBHOTO Tapajuienenunena U ciaeAcTBus u3 He€. OO0bEM mpsMol U
HAKJIOHHOW MPU3MBI, IUIWHJpA, MUpaMuIbl U KoHyca. OOBEM I1apa U 1MapoBOTo
CerMeHTa.

KomOunauyu Ten BpalieHuss U MHOTOrpaHHHMKOB. [lpu3sma, BmucaHHas B
MUIMHApP, OINHUCAaHHAas OKojo mwinHApa. llepeceduenne cdepbl W 1mapa ¢
miockocTeio. Kacanue miapa m cdepsl miockocTreio. [loHSTHE MHOTOrpaHHUKA,
OMHMCAaHHOTO OKOJIO cdepbl, chepbl, BNUCAHHOW B MHOTOTPAHHUK WA TEJIO
BpalICHUSI.

[Tnomaas MOBEPXHOCTH LWIMHIApA, KOHYyCa, IUlouaab chepsl U e€ yacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHE OO0BEMOB, IUIOMIAACH MOBEPXHOCTEM
nono6usix ¢uryp. IlpeobpazoBanue momoOus, romorerus. Pemienue 3amay Ha
IJIOCKOCTH C UCITOJIb30BAHUEM CTEPEOMETPUUYECKUX METOIOB.

ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB U TEJl BPAlllCHUs: CEUEHUS [IWINHAPA
(mapamienbHO W TEPHEHAMKYJISAPHO OCH), CEUEHHUs KOHyca (mapasuieibHbIe
OCHOBAHUIO U MPOXOASIINE YEpPEe3 BEPILINHY), CEUEHUS 11apa, METOAbl TOCTPOCHHUS
CEUYEHUI: METOJ CIEI0OB, METOJ BHYTPEHHErO MPOEKTHPOBAHUS, METOJ NEpeHOoca
CEeKyIIEH TIIOCKOCTH.

BekTopbl 1 KOOPAMHATHI B POCTPAHCTBE

Bexkrtopsl B mpocTpancTBe. Onepaunu HajJ BeKTopamu. BekTopHOe yMHOXKEHKE
BeKTOpoB. (CBOHCTBa BEKTOPHOTO yMHOXeHHUs. [IpsMoyronpHas cucTema
KoopauHaT B mpoctpaHcTtBe. Koopaumnatel BekTopa. PasnmoxkeHue BekTopa IO
6a3ucy. KoopanHaTHO-BEKTOPHBIN METO] IPH PEIICHNN T€OMETPHUSCKIX 3a/1a4.

JIBHKeHHUsI B IPOCTPAHCTBE

JIBmxenus mpocTtpancTBa. OToOpakeHus. J[BM)KEHHS W paBEHCTBO (uryp.
OOmue cBoiicTBa JABWXKEHUW. Buasl ABWKEHUN: NapauielbHBIA IEPeHoC,
LEHTpaJbHas CHUMMETPHS, 3€pKallbHasi CUMMETpHUS, MOBOPOT BOKPYT MPSIMOIl.
[IpeobpazoBanus nonobus. [Ipsimas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, TPEACTaBICHNE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYp, SBICHUH, MNPOUEAYP
IrpaXJIaHCKOTO  obOmiectBa  (BBIOOpHI, ONPOCHl U JPYroe),  YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) naTpuoTH4YecKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHUKH, IIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHU HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B IOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

ACTETUYECKOE OTHOIIEHHE K MHpPY, BKIIOYasl 3CTETUKY MAaTEeMaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCMEKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHUPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTeMaTUYECKHE 3HAHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THUTAaHHE, COAUTAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TpPYyIdy, OCO3HaHWUE IIEHHOCTH TPYIOJIOOMS, HWHTEpeC K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3OBaHHUIO U



CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOrMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, IMUIAaHUPOBAHHE IIOCTYNKOB W OIICHKM WX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM NMPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(hepbl 4eJI0BEUECKOM NESITEHbHOCTH, ITANOB €€ pa3BUTHUS K 3HAYUMOCTHU
JUISL Pa3BUTHS ITUBWIM3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHSI TIOHSATUHM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(]HUKaIUH,
OCHOBaHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJBI C WCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKJIIOUECHUI, YMO3aKIIOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BBIOMpaTh cmoco0 pemeHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB PELIEHHUs, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie HCCJICA0BaATCIBCKHUC HeﬁCTBHﬂZ



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX Ay 00bEKTaMU, SIBICHUSIMHU, ITPOLIECCAMU;

CaMOCTOSITETLHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE TpolLlecca, a TaKKe BbIIBUTATh
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Ipe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTD uHpOpMaIuU o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEISAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIIECTBY OOCYXIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COMOCTAaBIATh CBOU CYXJACHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CAaMOCTOSITEILHO BBIOMpPATh (GOpMAT BBICTYIUICHHS ¢ Yy4&TOM 3aJad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
yIE€TOM MUMEIONTUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEPIAEMbIX JICMCTBHIA M MBICIIUTEILHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTaTa perIeHHs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaWJCHHBIX OMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JTOCTKEHUS WM HEJIOCTH)KCHHS PE3yJbTaTOB JEATEIHBHOCTH, HAXOJIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

NIOHMMATh M HCIIOJIH30BaTh MPEHMYIIECTBA KOMAHJIHOW W WHIMBHIYATbHOM
paboThl MpU pEIIeHWH YYeOHBIX 3aJad, NPHHUMATh IeJIb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCyXaeHHs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/1a
B OOmMA TPOAYKT 1O KPUTEpHUsM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 11 kiacca o0yJaronuiicss Hay9uTCs:

e CBOOOJIHO OINEpPUPOBATH MOHATHUSAMH, CBSI3AHHBIMU C IWJIMHAPUYECKOM,
KOHUYECKOM W CcEepuuecKOl IMOBEPXHOCTSIMH, OOBICHATH CIOCOOBI
TIOJTY9CHHS;

e ONEPHUPOBATH MOHATHIMHU, CBI3aHHBIMU C TEJIaMU BPAICHUS: IIUIHHIPOM,
KOHYCOM, c(hepoil u mapom;

e pacmo3HaBaTh Tela BpameHus (IWIMHAP, KOHYC, cdepa W map) u
OOBSCHATH CITIOCOOBI TIOJYYCHHUS TEJ BPAIICHHS;

e KJacCH(PUIMPOBATH B3aUMHOE PACIIONIOKEHUE C(HEephI U TUIOCKOCTH;



BBIYHCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U TUIONIAJU MOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BpalllCHUS,
FEOMETPUUECKUX T C IPUMEHEHUEM (HOpMYIT;

CBOOOJIHO OIEpUPOBATH MOHSTUSMU, CBS3AHHBIMU C KOMOWHALUSIMU TN
BpallleHus U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIUCAHHBIM B chepy u
OMMCaHHBIN 0KOJI0 cdepsl, chepa, BIUCAHHAST B MHOTOTPAHHUK WU TEJO
BpaIlCHUS;

BBIYHCIISITE COOTHOIICHUSI MEXKIY IUIOMIAAsIMHU TOBEPXHOCTEN U 00BEMaMuU
ITOJTOOHBIX TEI;

u3o0paxaTh wu3y4daeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) TUIOCKHE
YEPTEXKHU U3 PUCYHKOB MPOCTHIX O00BEMHBIX (UTYpP: BHUJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUEHUS TEJl BpaIllCHHUSI;

U3BJICKATh, HWHTEPIPETUPOBATH M TMPeoOpa3oBBIBATH HHGOPMAIIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (urypax, NpencTaBICHHYIO Ha
yepTekax U pucyHKax;

CBOOOJIHO ONIEPUPOBATH MOHSATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJIHSITH OTIEPAIIUU HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPAMHAT;
pemaTh TeOMETPUUECKHUE 314U Ha BBIYMCIICHUE YTII0B MEXIY MPSAMBIMH U
IJIOCKOCTSIMU, BBIUUCIIEHUE PACCTOSIHUM OT TOYKH JI0 TIJIOCKOCTH, B LIEJIOM,
Ha IIPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/1a IPY PELIECHUU;
CBOOOJTHO ONEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMU C JIBIDKEHHEM B
IPOCTPAHCTBE, 3HATh CBOMCTBA IBUKEHUM;

BBITIONHATh M300paKCHHs] MHOTOTPAHHUKOB M TEJN BpAIEHUS TpHU
MAPpAUICIIBHOM  TEPEHOCE, LEHTPAIbHOW CHMMETPUH, 3€PKAUTBHOU
CUMMETPHUH, TPU ITOBOPOTE BOKPYT MPSMOM, MpeoOpa30BaHMs MOI00HS;
CTPOUTH CEYEHUSI MHOTOIPAHHUKOB U TEJl BPAlIEHUS: CEYEHUsS IUIIUHIpa
(mapanienbHO Y NEPHEHAUKYISIPHO OCH), CEYEHUsI KOHYyca (MapasuielibHbIe
OCHOBAHUIO U TIPOXOJSIIINE YEPE3 BEPUINHY), CEUCHUS 1Iapa;
UCIIOJIb30BaTh METOJIbl TOCTPOEHUS CEUEHHI: METOJl CJIEAOB, METO]
BHYTPEHHEr0 NPOEKTUPOBAHUS, METO/]I IEPEHOCA CEKYILIEH IIOCKOCTH;
JIOKa3bIBaTh FTEOMETPUUECKUE YTBEPKICHUS;

NPUMEHSTh TE€OMETpUYEeCKrue (PaKThl I PEIICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEANOJIarallinX HECKOJbKO IIArOB PEIICHHS, €CIH YCIOBHS
IIPUMEHCHHS 33JIaHbI B SIBHOK W HESIBHOU G opme;

pemaTh 3ajlayd Ha JI0Ka3aTeJbCTBO MAaTEMaTHUYECKHUX OTHOUIEHUWA U
HAXOXKJICHHE T€OMETPUUYECKUX BEIUYHH;

MIPUMEHSITh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHbIE
CHUCTEMBI [IPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4;



MIPUMEHSTH IMOTyYEHHBIC 3HAHUS Ha MTPAKTUKE: CPAaBHUBATh, aHATU3UPOBATH
U OIICHWBATh pEAJTbHBIC CUTYyallMW, MPUMCHATh W3yYCHHBIC TOHSITHS,
TEOPEMBI, CBOWCTBA B TIpPOIleCC€ TOWCKAa PEIICHUS MaTeMaTHYeCKU
chopMylIUpOBaHHOW MPOOJIEMBI, MOJEIUPOBATH pEajbHbIE CUTYyallMu Ha
SI3BIKE TEOMETPHUH, UCCIIEA0BATH TOCTPOSCHHBIC MOJICIH C MCTIOIb30BaHUEM
TCOMETPUYCCKUX TIOHATHH W TEOopeM, ammapara ajreOpbl, pelarhb
NPAKTHYCCKUE 3aJadd, CBSI3aHHBIE C HAXOXKICHUEM TEOMETPHUCCKHUX
BEJIMYWH;

UMETh TIPEJACTABICHUS OO0 OCHOBHBIX JTalax Pa3BUTHS T'€OMETPUU Kak
COCTaBHOU 4acTH (yHJTaMECHTA Pa3BUTHS TEXHOJIOTHI.



11 KVIACC

KonuuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
cUCTeMaTH3alus 3HaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24 1
5 [Tmomaa MoBEpXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEI
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3aIus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
€Ma ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[ToBTopenue temsl "KoopauHatsl
1 BEKTOpa Ha MJIOCKOCTH U B 1
MIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkanspHoe 1
MIPOU3BEICHHE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEXI1y BEKTOpaMH B TPOCTPAHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHUE TPSIMON, 1
MPOXOSIIEH Yepe3 1BE TOUKH"
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHUE IJIOCKOCTH B OTpE3Kax
6 YpaBHEHHE ILIOCKOCTH, HOPMAJlb, 1
YpaBHEHUE IUIOCKOCTH B OTpE3Kax
7 BekTopHoe npousBeneHue 1
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKUE METOBI pacuéTa yria 1

MCKAY NPSAMBIMU B MHOT'OT'PAaHHUKAX




AHanuTHYECKHUE METOJIbI pacyéTa yria

1 MEX]y TUIOCKOCTSIMH B MHOTOTPaHHUKAX

12 @opMmyita pacCTOSIHUSA OT TOYKH J10
TUIOCKOCTH B KOOPIMHATAX

13 Haxosxnenne paccTosiHUI OT TOYKU 710
IUIOCKOCTHU B KyOe

14 Haxosxnenne pacCcTOSHUN OT TOYKH 710
TUTOCKOCTH B TMPABHIIHOW TTHpaMHUJIE

15 KonTtponpHas pabota "Ananutuyeckas
reomeTpus"

16 CedeHust MHOTOTPaHHHUKOB!
CTaHJIaPTHBIE MHOTOTPAHHUKH

17 CedeHust MHOTOTPaHHHKOB: METO]]
CIIEZIOB
CeueHnsi MHOTOIPAaHHUKOB:

18 CTaHJAPTHBIE TIJIOCKOCTH, ITEPECCUCHUS
NPSAMBIX U IIOCKOCTEN

19 [TapannenpHblie NPsSMBbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannenbHble NPsSMBbIE U TIOCKOCTH:
pacuéT OTHOIICHUIA
[TapannensHblie MpsSIMbIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITUMUCS
MPSIMBIMH
[lepnieHIuKynApHBIE IPSMBIC U

99 TJIOCKOCTHU: CTaHAPTHBIE Maphl

NECPpUCHAUKYIIAPHBIX ILIOCKOCTEH B
NpsAMBIX, CHMMETPHUH MHOT'OT'PAaHHUKOB




23

[lepnieHuKyIsIpHBIE IPSMBIE U
IIJIOCKOCTH: TEOPEMA O TPEX
MEPIEHIUKYIIpax

24

[IepnenuKyisipHbIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTPaHHUKAX

25

[ToBTOpenue: monaau
MHOTOYT'OJIbHUKOB, ()OPMYJIbI JIsI
TJI0IIA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpEHME: momaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIeH, COOOPaKEHUS TI0100Mst

27

[ToBTOpEHME: IomaIn
MHOTOYTOJIbHUKOB, ()OPMYJIBI JIST
TJI0IIAIeH, COOOpaKEHHMS IO 100Us

28

[lnomany ceyeHnii MHOTOTPaHHUKOB:
TIONIA/IA TTOBEPXHOCTEH, pa3pe3anus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

29

[nomany ceyeHnit MHOTOTPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KontponbHas padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

31

O06béM Tena. O6beM NMPSIMOYTOJIBLHOTO
napasiesienumnesa

32

3amaun 00 yABOCHUU Kyda, O
KBajIpaType Ky0a; 0 TPUCEKIUH yria




33

CrepeoMeTpHyecKye 3a/1aull, CBSI3aHHbIC
¢ 00BbEMOM MIPSIMOYT OJIBHOTO
napasuiesenuneaa

34

[Ipuknagaeie 3a1a4n, CBsI3aHHBIE C
BBIYHCIICHUEM 00bEMa MPSIMOYTOJIEHOTO
napajuiesenunesa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeoMeTrpuueckre 3a1au, CBSI3aHHbIE
C BBIUMCIIEHHEM 00BEMOB MPAMOM
MIPU3MBI

37

[TpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Breruucinenne 00bEMOB TEN ¢ IIOMOIIBIO
onpenenéHHoro uurerpana. OobpEmM
HAaKJIOHHOM MPU3MBI

39

Brranciienne 00bEMOB TeIT € TOMOMIBIO
onpenenéHHoro uurerpana. OobpEmM
TUPaMUIBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHoleHrue 00BEMOB TUPAMHU]T C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIbL.
OTtHoleHne 00bEMOB TUPAMU] C
00IIUM YTIIOM

42

CrepeoMeTpuueckue 3a/1a4M, CBI3aHHbIE
¢ 00bEMaMH HaKJIOHHOW MPU3MBI

43

CrepeomMeTpuiecKkue 3a/1a4u, CBI3aHHBIC
¢ o0BEMamMH MUpaMUIbI




[Mpuknanaeie 3anaun mo Teme "OOBEMBI

44 ten", CBI3aHHBIE C 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Ipuknagueie 3agaun o Teme "OO0bEMBI
Ten", CBA3aHHBIE C 00BEMOM MTHPAMUJIBI

16 [Tpumenenne 00bEMOB. Beruncienne
paccTosHUA J0 IIOCKOCTH

47 Kontponbhas padota "O0bEM
MHOTOTpaHHUKa"
Hunuaapuyeckas MoBEPXHOCTD,

48 00pa3yroIne MUIHHIPHISCKON
MTOBEPXHOCTH

49 Hunuaap. [psaMoii KpyroBoi HUIUHAP.
[Tnomaas MOBEpXHOCTH LMIMHIIPA

50 Konunueckas noBepxHOCTh, 00pasyroIiue
KOHUYECKOU moBepxHOCTH. KoHyC

51 CedeHue KOHyca IIIOCKOCTHIO,
napajuieNIbHOM MIOCKOCTH OCHOBAHUS

52 VYceuénnsiii konyc. M3o0paxenue
KOHYCOB U YCEYEHHBIX KOHYCOB

53 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa

54 [Tnomanas 60KOBOI MOBEPXHOCTH U
MIOJIHOM MMOBEPXHOCTH KOHYCa
CrepeoMeTpHrueckue 3a1auu Ha

55 JIOKa3aTeNIbCTBO U BBIYMCIICHUE,

MIOCTPOEHUEM CEYEHMH LUIMHPA,
KOHYyca




56

CrepeomeTpuieckue 3aj1au Ha
JI0Ka3aTeIbCTBO U BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHyca

57

HpI/IKJIaI[HI)Ie 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

58

HpI/IKJ'IaI[HI)IC 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

59

Cdepa u map

60

Ilepeceuenue cdepsl U mapa ¢
miockocThio. Kacanue mapa u chepsl
IUIOCKOCTBIO. Bua n n3o0paxenue mapa

61

[Mepeceuenue chepsl u mapa ¢
iockocthlo. Kacanue mapa u cepsr
TUIOCKOCTHI0. By 1 m300paxeHune mapa

62

VYpasuenue chepsl. [Tnomanp chepsl u
e€ yacre

63

Cummetpus cdepsl 1 mapa

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHCIICHUE,
CBsI3aHHBIE CO CEepoi U MIapoM,
MIOCTPOCHUEM UX CEYEHHI MI0CKOCTHIO

65

CrepeoMeTrpHuueckue 3a1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO CEpOi U MapoM,
MOCTPOCHUEM MX CEYEHHUH MIIOCKOCThIO

66

[TpuknagHbie 3a1a4M, CBSI3aHHBIE CO
cdepoii u mapom




[ToBTOpEHUE: OKPYKHOCTH Ha

67 IJIOCKOCTH, BBIYUCIICHUS B OKPYKHOCTH,
CTaHJIapTHBIE TIOI00US

68 Paznmunbie KOMOMHALIMY TEIT BpaIlCHUS
Y MHOTOTPaHHHUKOB

69 3anauu o Teme "Tena U NOBEPXHOCTH
BparnieHus"

70 3anaun o Teme "Tena M MOBEPXHOCTH
BparnieHus"

71 Kontponsnas padota "Tena u
ITOBEPXHOCTH BpanieHus"

7 O6bém muuHApa. Teopema 06 00bEMe
MPSIMOTO IIAJTUHJIPA
Brruncienue 0065EMOB TEN ¢ HIOMOIIBIO

73 onpenenéHHoro uuTerpana. OobpEmM
KOHYCa

74 ITmomamy OOKOBOH U ITOJIHOM
MMOBEPXHOCTH KOHYCa
CrepeoMeTprUYECKUE 3a/1a4H, CBA3aHHBIC

75 C BBIYHMCIICHHEM 00BEMOB ITUIIMHIPA,
KOHyca

76 [Tpuknagaeie 3anaun o Teme "OO0bEMBI
Y TUIONIAM TTOBEpXHOCTEH Ten"
O0BEM 11apa U MapoBOTrO CEKTOPA.

77 Teopema 06 06béme 1apa. [lnomans

cdepol. CTepeoMeTpruyecKue 3a1auu,
CBSI3aHHBIE C BBIYHCICHUEM 00BEMOB




1Iapa, MapoBOTO CErMEHTa M IIapOBOT0
CeKTopa

78

[Ipuknagaeie 3agaun o Teme "OO0bEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM I1apa U
iomaapio cheprbl. COOTHOIICHUS
MEX]Ty TUIOIIASIMH MTOBEPXHOCTEH U
00bEMaMu IOJIOOHBIX TEI

79

[Tono0OHbIE TENa B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mog00uu.
CrepeoMeTpHUecKHe 3a/Iaud, CBSI3aHHbBIC
C BBEIUHCIEHUEM 00BEMOB TEN U
IUTONIAJIEH TOBEPXHOCTEMN

80

KonTponsnas pabora "[1nomanu
MTOBEPXHOCTU U 00BEMBI KPYIJIBIX TEI"

81

JIBM>KeHUsI MPpOCTPaHCTBA.
OtoOpaxxenus. [IBuxeHus: 1 paBEHCTBO
¢duryp. O6mre cBoMCTBA ABMKEHUN

82

Bupl n1BukeHMid: apamiebHbII
MePEHOC, IICHTPAIbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHS, TTIOBOPOT
BOKPYT NPAMOi

83

[IpeoOpazoBanus nomoous. [psmas u
cdepa Diinepa

84

FCOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
NMPUMCHCHUC ABUKCHUS

85

KonTtponsHas padota "Bekrops! B
npocTpaHcTae”




86

Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[lapanienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IIpocTpaHcTBE"

87

Oo6o6maromee moroperne 11 moHsTuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"BexTopsl B npocTpaHcTBe"

88

O6o6maromniee noproperue 11 nonstuit
1 MEeTOJIOB Kypca reometpuu 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"Bekrops!l B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reomeTpun 10-11
KJIaCCOB, CHCTEMAaTU3alUs 3HAHUH:
"O0BeM MHOTOTpaHHUKA"

90

O6o06matomee moBropeHue 11 moHsTHIA
1 METOJ0B Kypca reometpun 10-11
KJIACCOB, CUCTEMaTH3aIUs 3HAHUIL:
"O0BbeM MHOTOTpaHHUKA"

91

Oo6o06matomee nmoBropeHue 11 moHsTHIA
Y METOJIOB Kypca reomeTpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"[Tmommaamn MOBEpXHOCTH U OOBEMBI
KpYIJIbIX TeN"

92

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:




"ITnomaay moBEpXHOCTH U 0OOBEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEHue, 0600MICHNE U
CHUCTEeMaTH3allns 3HAHUI

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

97

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

98

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

99

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

101

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHBIX U
KOMIIBIOTCPHBIX TEXHOJIOT Uit

Hctopus pazBuTHsi CTEPEOMETPUH KaK
HAyKHU " €€ POJIb B Pa3BUTUU

102 1
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOANUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. ['eomerpust; yrayoneanoe ooydenue, 11 kmace/ Mepsnsak A.I'., HomupoBckuit

TLA.,

[TonsixoB B.M.; non penakuueit [lononsckoro B.E., O6mectBo ¢ orpaHndeHHON

oTtBeTcTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe o011ecTBO
«M3narenscTBO «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

oakrwnE

7.
8.
9.
10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.
21.
22.

www.edu.ru (caiit MunuctepctBa O6pasoBanus u Hayku P®).
www.school.edu.ru(Poccuiickuii 0011e00pa3oBaTeIbHBIN MOPTAT).
www.pedsovet.org (Beepoccuiickuii MTHTEpHET-TICICOBET)

www.fipi.ru(caiit ®@emepanbHOro HHCTUTYTA MEAATOTHIECKUX U3MEPECHHUIA).
www.math.ru(MaTepHeT-moaaep:kka yaureneid MaTeMaTHKH ).

Wwww.mccme.ru  (calT  MOCKOBCKOTO IIEHTpa HEMPEPHIBHOTO MAaTEMaTHYE€CKOTO
o0pa3zoBaHus).

WWW.it-n.ru (ceTh TBOPYECKHUX YUUTEIICH)

www. som. fsio.ru (cereBoe 00beMHEHIE METOAUCTOB)

http:// mat.1september.ru (caiit raszersr «MaTemMaTHKa»)

http:// festival.1september.ru (dhectuBans nmegaroruueckux uaei «OTKPBITBINA YPOK»)
www.eidos.ru/gournal/content.htm (MutepHer - sxypHan «DiHa0c»).
WWW.exponenta.ru (o6pa3oBaTeibHbIM MAaTEMAaTHUECKUIA CAMT).

kvant.mccme.ru (anekTpoHHas Bepcust xypHaia « KBaHT.

www.math.ru/lib (snmekrponHas Maremarnyeckast OMOINOTEKA).
http:/school.collection.informika.ru (eaunas xotekius HEPPOBBIX 00PA30BATEILHBIX
pecypcoB).

www.kokch.kts.ru (on-line rectuposanme 5-11 xmaccer).

http://teacher.fio.ru (nemaroruueckas mactepckas, ypoku B IHTepHETE U Apyroe).
WWW.UIC.SSU.samara.ru (myreBoautenb «B Mupe HayKn» A/ IIKOJbHUKOB).
http://mega.km.ru (Merasuuukinoneaus Kupuia u Medoaus).
http://www.rubricon.ru,

http://www.encyclopedia.ru

http://ypokmaremaTtuxu.pd/index.php?option=com_content&view=article&id=9&Itemid
=4

25. BuptyanpHas mkona Kupumia u Medoaus. Ypoku anredpsl. 11 kiac


http://www.edu.ru/
http://www.school.edu.ru/
http://www.pedsovet.org/
http://www.fipi.ru/
http://www.math.ru/
http://www.mccme.ru/
http://www.it-n.ru/
http://www.eidos.ru/
http://www.exponenta.ru/
http://www.math.ru/lib
http://www.kokch.kts.ru/
http://teacher.fio.ru/
http://www.uic.ssu.samara.ru/
http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://урокматематики.рф/index.php?option=com_content&view=article&id=9&Itemid=4
http://урокматематики.рф/index.php?option=com_content&view=article&id=9&Itemid=4
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