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IHHOACHUTEJIBHASA 3ATINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOILIero
o0Opa3oBaHus, Tak Kak 00eCrieuuBaeT BO3MOXXHOCTh U3YUEHUS TUCIUILINH €CTECTBEHHO -HAYYHOU
HaIpaBJIEHHOCTH U MPEAMETOB I'yMaHUTapHOro Iukia. II0CKOIbKY JIOTMYECKOE MBIIUICHUE,
dbopmupyeMoe TpU  HM3YyYCHUH OOYYAIOIIMMUCS TIOHSATHHHBIX OCHOB TEOMETPUH, TIpH
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHUM LENOYKU JIOTMUECKUX YTBEPKACHUW NpPU pElIeHUU
F€OMETPUYECKUX 3aJlady, YMEHHE BBIJBUIATh M OIpPOBEpPrarb TUIIOTE3bl HENOCPEICTBEHHO
HCIOJIb3YIOTCS IPU PEIICHUH 33Ja4 €CTECTBEHHO-HAy4yHOTO IIMKJIA, B YACTHOCTH (PU3NYECKUX
3ajad.

Lenb ocBoeHus: nmporpamMmsl yueOHoro kypca «I'eomerpusi» Ha yriayOin€HHOM ypOBHE —
pa3BUTHE HHIUBUIYaIbHBIX CHOCOOHOCTEH OOydYaroIMXCs HPU H3YUYEHUU TEOMETPHH, Kak
coCTaBJsifOLIeN MpeaMeTHOM oOmactu «MaremaTnka M HHPOpMATHKa» dYepe3 obecreueHue
BO3MOXHOCTH IMPHOOPETEHUs M HUCHOJb30BaHUS Oojiee IIyOOKHX I€OMETPHUYECKHUX 3HAHUM U
NeUCTBUM, crelM(PUUHBIX F€OMETPUH, U HEOOXOAMMBIX JJIsl YCHEIIHOTO Mpo(eCcCHOHATbHOIO
00pa3oBaHUs, CBSI3aHHOTO C UCTOJIb30BaHUEM MAaTEMaTHKU.

[IpropuTeTHBIMH 3a/1la4aMH Kypca reOMEeTpUU Ha yriyOJaEHHOM ypOBHE, PaCHIMPSIOIIUMU
U YCWJIMBAIOIIMMU Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

paciiupeHue MpeJCTaBICHUs O TeOMETPUM KaK YacTH MHUPOBOH KYIbTYphl U
(hopMHUpOBaHHME OCO3HAHUS B3aUMOCBSI3U T€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢bopMHpoBaHHE TPEACTAaBIECHUS O MPOCTPAHCTBEHHBIX (UTrypaX KaK O BaKHEHIIMX
MaTeMaTU4YEeCKUX MOJENAX, TO3BOJISIIOIIMX ONUCBIBATh UM MU3y4aTb pas3Hble SBJICHUS
OKpYXKaloIllero MHUpa, 3HaHHE NOHATHHMHOro ammapara 1o pasieny «CrepeoMeTpus» ydeOHOro
Kypca reOMeTpHUu;

(bopMupoBaHHE yMEHHs BJIAZIETh OCHOBHBIMM MOHATUSIMHU O IMPOCTPAHCTBEHHBIX (UTypax
U HUX OCHOBHBIMHU CBOMCTBaMH, 3HaHHE TeOpeM, (OpPMyd M YMEHHE HUX NPHUMEHATh, YMEHUS
JI0Ka3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIIeHUs 3a/1a4;

(dbopMupoBaHME yMEHHs pAaclO3HaBaTh Ha 4YepTekKaxX, MOJENAX U B pealbHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

¢dbopMupoBaHUE€  NOHUMAaHHUSA BO3MOXXHOCTH ~ AKCMOMAaTHYECKOTO HOCTPOCHHUS
MaTeMaTU4YeCKUX Teopui, (GopMHUpOBaHHE MOHUMAHUS POJIM AKCUOMATHKU MPU IPOBEICHUU
paccyxJIeHUI;

¢dbopMupoBaHME YMEHMs BIAJIETh METOJAMHU JI0Ka3aTeIbCTB M AJITOPUTMOB pEIIEHUS,
YMEHUS MX [PUMEHATb, MPOBOJUTH JIOKA3aTENIbHbIE PACCY)KICHHS B XOJA€ PpELICHUS
CTEPEOMETPUYECKUX 3aJad M 3aJad C [PAKTUYECKUM CoJepKaHueM, (opMHUpOBaHUE
IPEJCTaBICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB HpU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEP)KJICHUN U POJIM AKCHOMATHUKU B IIPOBEICHUH JETYKTUBHBIX PAaCCyXJICHUH;

pa3BUTHE U COBEPIICHCTBOBAHME WHTEIUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyyaromuxcsi, NO3HABATEIbHOM aKTUBHOCTH, WCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], HHTepeca K U3y4eHHUIO T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOM TI'€OMETPHM: YMEHHUs
pacro3HaBaTh IPOSIBICHUS TE€OMETPUUYECKUX TMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAIMSIX U MPU U3YYEHUH JAPYTUX y4eOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl M 3aKOHOMEPHOCTEW, MOJENMPOBAHMS peabHBIX CUTYAIMi, MCCIeIOBAHUSL
MOCTPOEHHBIX MOJIeNIel, HHTepIpeTalliy MOJYyYeHHBIX pe3yabTaTOB.



OCHOBHBIMU COJIEpKATEIBHBIME JIMHUSAMH ydeOHOTO Kypca «['eomerpusi» B 10-11
Knaccax sBisoTcs: «lIpsMble M IUIOCKOCTH B TPOCTpaHCTBE», «MHOrorpaHHukm», «Tema
BpaleHus», «BEeKTOpbI U KOOPAMHATHI B TPOCTPAHCTBEY, «/IBHKEHUS B IIPOCTPAHCTBEY.

CoopmynupoBannoe Bo @I'OC COO TtpeboBaHuHE «yMETh ONEPHPOBATH MOHATHAMMY,
peleBaHTHBIMU T€OMETPUU Ha yriayonEéHHoM ypoBHe oOyuyeHus B 10—11 kiaccax, OTHOCUTCSL KO
BCEM COJIEpXKATEIbHBIM JIMHUSAM y4eOHOro Kypca, a (OpPMHpPOBAHHE JIOTMYECKHX YMEHUH
pacnpesnensercss HE TOJbKO [0 COJEP)KaTelIbHbIM JIMHUSAM, HO W IO TrojaM OOydeHus.
Copnepxanue 00pa3oBaHHs, COOTBETCTBYIOLEE IPEIMETHBIM  pe3yjabTaTaM  OCBOEHUS
@enepanbHO pabodel MPorpamMMbl, pacipeAeICHHBIM 10 Toj1aM 00y4YeHHUs, CTPYKTYPUPOBAHO
TakuM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, NPHUHIMIIMAIBGHBIM BOIpPOCaM OOydaromuecs
oOpallagiuch HEOJHOKPAaTHO. OTO TMO3BOJISIET OPraHU30BaTh OBJIAJICHHE T'€OMETPUYECKUMU
MOHATUSAMM M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYNATENbHO, C COOJIIOJIEHUEM NpUHIUIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKJIIOYaTh B OOIIYyI0 CHUCTEMY T'€OMETPHUYECKHUX
MPEACTABICHUN 00YJarOUIUXCsl, paclIupsisi U yriyonss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHbBIE
CBSI3H.

[lepexon k U3y4eHHIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3/laTh yCIOBHA s qudQepeHnnanun oO0ydeHus, TOCTPOCHHS WHIUBUIYaTbHBIX
oOpa3oBaTelbHBIX MpoTpaMM, OOecleduTh YrIyONEHHOE M3YYEHHE TeOMETpPHHM  Kak
COCTaBJISIONIEH yueOHOTO TIpeMeTa «MaTtemaTiukay;

MOATOTOBUTH OOYYarOIIMXCS K MPOJOJIKEHUIO U3yYeHUs MaTeMaTHKH ¢ Y4€ToM BbIOOpa
Oynymei mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEXKIY OOmuM u TpodeccruoHaTbHBIM
o0pazoBaHUEM.

Ha usydenne ydeOHOro Kypca «l'eomerpusi» Ha yriiyOJ€éHHOM ypoBHE oTBomuTcs 204
yaca: B 10 kmacce — 102 gaca (3 gaca B Henenio), B 11 kimacce — 102 gaca (3 gaca B Henenio).



COJEPKAHUE OBYYEHUA
11 KJIACC

Tena Bpamenust

[loHsTHSA: UMIMHAPUYECKAs TOBEPXHOCTb, KOHWYECKas IOBEPXHOCTH, CQepruecKkas
MIOBEPXHOCTh, OOpasyrolue noBepxHocTed. Tena BpalleHHs: LMIUHAP, KOHYC, YCEUEHHBIN
KoHYC, chepa, map. BzaumHoe pacnonoxenne chepsl U IIOCKOCTH, KacaTelbHasl TIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha IUIOCKOCTH. Pa3BEépTka munmuHapa u konyca. CummeTpust
cdepsl u mapa.

O6béM. OcHoBHbIE cBoiicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTrOJIBHOTO
napajuienenunena U ciaeacteus w3 He€. OObEM NMpSIMOM M HAKIOHHOW TMPHU3MBI, IUJIUHIPA,
nupamuibl 1 Konyca. O0bEM 11apa 1 MapoBOro CErMeHTa.

KomOuHamum Tenm BpamieHuss W MHOTOTpaHHUKOB. Ilpu3ma, BhnmcaHHas B LWJIMHD,
omnucaHHas okoJio IwiuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepbl I0CKOCThIO0. [IoHATHE MHOTOIpaHHKKA, OTIMCAHHOTO OKOJIO cepbl, cPephl, BIUCAHHON B
MHOTOTPaHHUK HJTH TEJIO BPAIICHUSI.

[Inomanas MOBEpXHOCTH IMIMHApPA, KOHYca, Iuiomans chepsl u e€ yacreir. [logobue B
npoctpaHctBe. OTHomieHHe O0O0BEMOB, IUIOIIAJEH MOBEpPXHOCTEH MOMOOHBIX  (UTYP.
[IpeoGpa3oBanue mnomobus, romoteTus. PemieHne 3amad Ha IUIOCKOCTH C HCIOJB30BaHHEM
CTEpEOMETPUUYECKIX METOJIOB.

[locTpoeHune ceueHWit MHOTOTPAaHHUKOB M TEJ BpalleHMs: CEUYEHUS IHIMHIpA
(mapanaenpbHO W TEPICHAUKYISIPHO OCH), CEUYCHHS KOHyca (mapaulelibHble OCHOBAHHUIO M
MPOXOJIALINE Yepe3 BEpUIMHY), CEYEHHMsI IIapa, METOJIbl MOCTPOCHMSI CEYEHHI: METOJ CJeJOB,
METO/1 BHYTPEHHETO MPOEKTUPOBAHNUS, METO]] IEPEHOCA CEKYILEH TIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektopsl B npoctpancTBe. Onepanuu Hajl BeKTOpaMu. BekTopHoe yMHOXKEHHE BEKTOPOB.
CpoiicTBa BEKTOpPHOTO yMHOKeHUs. [IpsMoyronbHas cucTtemMa KOOpPAMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenune Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpU
pELICHUH TeOMETPUUECKUX 3a/1a4.

JBuKeHHMsI B IPOCTPAHCTBE

JlBwxkenust mpoctpanctBa. OtoOpakeHus. [IBwxkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBa JABI)KEHUH. BuIbl ABWKEHUN: MapasieNbHbIA IMEPeHOC, LEHTpajdbHas CUMMETpUs,
3epKajibHasi CUMMETpHsI, TOBOPOT BOKpYT mpsiMoii. [IpeobpazoBanus mono6us. [Ipsmas u chepa
Diinepa.



IINIAHUPYEMBIE PE3YJIbTATHI OCBOEHUA YYEBHOI'O KYPCA
«TEOMETPUSI» (YTJIYBJEHHBI YPOBEHb) HA YPOBHE CPEJIHEIO
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa:kianckoe BociMTaHME:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU  OOYyJaroIerocs Kak aKTUBHOTO W
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIEHUE O MaTEMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SBICHHH, TPOLEAYp TPa)kIaHCKOTO O0OIIecTBa
(BBIOOpBI, OMPOCHI M JPYroe), yMEHHWE B3aMMOJECWCTBOBATh C COLMAIbHBIMM WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM;

2) maTrpnoTHYecKoe BOCIIUTAHUE:

c(OpPMHUPOBAHHOCTh POCCUNMCKOMN TPa’kJaHCKON MIACHTUYHOCTH, YBAXKEHHS K MPOLLIOMY U
HACTOSIIEMY POCCHUICKOW MAaTEMAaTHKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHICKHX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKON IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JPYrux HayKax, TEXHOJOTHUAX, chepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEH  pOCCHHCKOrOo  Hapojaa, CcPOpPMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHUE JIMYHOIO BKJIAJa B IOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETo;

4) acTeTHYeCcKO€e BOCIIMTAHME:

JCTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peIICHHH, pPACCY)KICHUH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocnuTaHue:

chOpMUPOBAHHOCTh YMEHUS MPUMEHATh MaTeMaTUYECKUE 3HAHUSI B MHTEPECaX 3J0POBOTO
u Oe3omacHOro oOpasa JKW3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHUE MPU 3aHATUSAX CIIOPTUBHO-03/10POBUTEIBHON JEATEIbHOCTHIO;

6) Tpya0oBOe BOoCIUTAHME:

TOTOBHOCTH K TPYJly, OCO3HAHHE IIEHHOCTH TPYI0JIIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HaHHBIA BBIOOP Oyaymied mnpodeccur U pearTu30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAKTUYECKHX 33J1a4 MaTEMaTUYeCKOW HaIlPaBJIE€HHOCTH;

7) 3K0JIOTHYeCKOe BOCIINTAHHE:

cOPMUPOBAHHOCTh DKOJIOTHYECKOW KyIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHONW M COLMAIBHOM Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXAloIIel cpefpl, MIaHUpOBaHUE
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JIs1 OKPYKAIOLIEH Cpeapl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MPAaKTUKH, MOHWMAHHE MaTeMaTHYeCKOW HayKu Kak chepbl
YEJIOBEYECKOMN ACATEIBHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTHs LIMBUIM3ALIHU,
OBJIAJICHUE S3BIKOM MATEMAaTUKU U MAaTEMaTUYECKOM KYJIbTYPOU KaK CPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYILIECTBIISITh IIPOCKTHYIO U MCCIIEIOBATEIBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHBIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Ba3oBble jornueckue aecTBUS:

BBIABJIATE W XAPAKTCPU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MAaTEMAaTHYCCKHUX O6T)€KTOB,
MOHATHM, OTHOIIEHUH MeXAy TMOHATUAMHU, (QOPMYJIUPOBATh ONPEIENEHUs MOHSITHH,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMU, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHUS, KpUTEPUHU TIPOBOTUMOTO aHAJIH3a;

BOCIIPUHUMATh, (POPMYIHpPOBaTh U MPEOOPa30BHIBATh CYKICHHS: YTBEPIUTENbHBIE U
OTPULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U O6H.[I/Ie, YCIIOBHEIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTHU, B3aMMOCBA3W W IIPOTUBOPCUUA B (1)aKTaX,
JaHHBbIX, Ha6J'IIO)IeHI/I$IX n YTBECPKIACHUAX, npeajiaraTtb KpUTCPpUU JJIA BBISIBJICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

ACIaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTebCTBA MAaTeMaTHUECKUX YTBEPKAECHUHN (IpsiMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAlMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXJACHUS U BBHIBOJIBI,

BBIOMpaTh Croco0 pemieHuss y4eOHOW 3adaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIbHO BBIJEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCIO0JIb30BaTh BOMPOCHI KaK UCCIIEN0BATEIbCKIII HHCTPYMEHT MO3HAHUs, (GOPMYIUPOBAThH
BOIPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JITAaHHOE,
(bopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

MPOBOJUTH CAMOCTOSITENILHO ~ CIJITAHUPOBAHHBI  JKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTH4ecKOro OObEKTa, SBICHHs, IMPOLECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HaOIIOICHUS, UCCIIeI0OBaHUs, OLIECHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBIIAATH IeUIIUTHI UHPOPMAIIUH, JTAaHHBIX, HEOOXOAUMBIX JJIs OTBETA Ha BOMIPOC U IS
pelIeHus 3a1a4H;

BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHHKOB PAa3WYHBIX THUIIOB, aHAJIM3HPOBATH,
CUCTEeMATU3UpPOBaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHJIOB U  (opm
MIpe/ICTaBJICHHUS;



CTPpYKTYpUpOBaTh  WMH(POpPMAIMIO, TMPEICTaBIATH €€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PahuuecKu;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepcaJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U q)OpMy.HHpOBaTI) CY)XACHHA B COOTBCTCTBUU C YCIOBUSAMH U LECIIIMU
O6HI€HI/I$I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX M HNHWCBMCHHBLIX
TCKCTAaX, HAaBaTb IOACHCHHA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHUPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 00CYXIEHHUS 3aJaBaTh BOTPOCHI IO CYIIECTBY OOCYXKIAeMOW TEeMBI, MPOOIIEMBI,
pCHIaCMOﬁ 3aaa4u, BBICKA3bIBAThb HMACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATH CBOU
CYXJEHHUS C CY)KICHHSIMH JPYTUX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jMuue U CXOJICTBO
TIO3UIIHIA, B KOPPEKTHOU (hopme popMyTupOBaTH pa3HOTIIACHUS, CBOM BO3PAKEHIS,

OpEACTABIATE PE3YJIbTAThl PCIICHUA 3adadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHblEe YyHUBEpCcabHbIEe YUeOHbIE NeHCTBUSA

Camoopranuszanms:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHHs 3aJadd, BBIOMpaTh CIOCOO peleHHs ¢ Yy4ETOM
UMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI PEIICHUH ¢ y4ETOM HOBOUM MH(POPMAIIHH.

CaMOKOHTPOJIb, YJMOLMOHAJILHBIN HHTEJIEKT:

BJIaJIeTh HAaBbIKAMM II03HABATEIILHON pe(uIeKCUU KaK OCO3HAaHUS COBEPIIAEMBIX NEHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX PpE3yJabTaTOB, BJIAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3ysIbTaTa PelIeHNss MaTeMaTHUeCKOH 3ajauu;

IPEIBUAETh TPYJHOCTH, KOTOpPbIE€ MOTYT BO3HMKHYTh IPU PEIICHUH 3324, BHOCHUTh
KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX, HAlIEHHBIX OIINOOK,
BBISIBIIEHHBIX TPYAHOCTEH;

OLICHMBaTb COOTBETCTBME pE3ylbTaTa LEIM M YCIOBHUSM, OOBSICHATH IPUYMHBI
JOCTMDKEHUS] WM HEAOCTHXKEHHsI Pe3ylbTaTOB JEsITeIbHOCTH, HAXOJUTh OHIMOKY, JaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITeJIbHOCTD:

[IOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl IpU
pemieHMH y4yeOHBIX 3ajJa4, MPUHUMATh 1€JIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHON paloThl, pacmnpenensTh BHIbI paboT, IOroBapuBaThcs, 0OCYXKIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
HITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4yacTb pabOThl M KOOPAMHHPOBATH CBOU JAEUCTBUS C
JIPYrUMHM 4IEHAMH KOMAaH/bl, OLIEHUMBaTh KAayecTBO CBOEro BKJaJa B OOLIMI MpPOAYKT IO
KpUTEPHIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI



K konimy 11 kiacca oOyyaromuiicss HAyYUTCA:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMH, CBSI3aHHBIMH C LMJIMHAPUYECKOHN, KOHHUECKOW U
cepruuecKoil MOBEPXHOCTIIMU, OOBACHATH CIIOCOOBI TOJTyYCHHUS

ONEpUpPOBATh MOHATUSMHU, CBA3AHHBIMU C T€JIaMM BpALICHMS: LMIMHAPOM, KOHYCOM,
cdepoii u mapom;

pacro3HaBaTh Tella BpameHust (IWIMHIP, KOHYC, cdepa U map) U 0OBACHATh CIIOCOOBI
IIOJIyYEHUS TEJl BpaIlleHNUS;

KJIaccu(UIMPOBATH B3AUMHOE PACIIOJIOKEHHE CHEephI U TNIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAHHHMKOB W TeJl BpallleHUs, O00bEMBI U
IUIOLIAM MOBEPXHOCTEH MHOTOTPAaHHUKOB M TE€J BPALICHUS, T€OMETPUUYECKUX Tell C
MpUMEHEHUEM (POpMYIT;

CBOOOJHO ONEPUPOBATH MOHSATUSAMU, CBA3AHHBIMH C KOMOWHALMAMU TEJ BpALICHUS U
MHOTOTPaHHUKOB: MHOTOT'PAaHHUK, BIHCAHHBIN B cpepy U ONMUCAHHBIA OKOJIO chepsl,
cdepa, BUcaHHAas B MHOTOTPAHHUK WUJIU TEJIO BPAIllCHHUS;

BBIYMCIISATH COOTHOLIEHHSI MEXKIY IIOLIAASIMH MOBEPXHOCTEW U 00BEMAMU MOT00HBIX
TeI,

n300paxaTh H3ydaeMble (PUTYpBl, BBIMOIHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB IMPOCTHIX 00BbEMHBIX (UTYp: BHU]Il CBEpXY, COOKY, CHU3Y, CTPOUTH CEUEHUs
TEJ BpalleHHUs;

W3BJIEKATh, UHTEPIPETUPOBATH u peoOpa3oBbIBaTh uHpopManuo 0
IIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUrypax, MPEICTABICHHYD Ha YepTekax u
PHUCYHKaX;

cBOOOJIHO ONEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITOJIHATE ONEPALUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKapTOBON CHCTEME KOOPAMHAT;

pelmaTh T€OMETPUUYECKHE 3aJauyd Ha BBIYMCICHHE YIVIOB MEXAY MpSIMBIMH U
IUIOCKOCTSIMHU, BBIUHCIIEHHE PACCTOSHUI OT TOYKM A0 IUIOCKOCTH, B II€JIOM, Ha
IIPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/Ia IIPU PELICHUN;

CBOOOJIHO OIEPUPOBATH IMOHATUSAMH, CBA3aHHBIMU C JIBKEHMEM B IPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKEHUN;

BBITMIOJIHATh M300pa)K€HUsT MHOTOI'DAaHHUKOB M TEJ BpPALICHUS MpU MapajliedbHOM
IepeHoce, HEeHTPAIbHOH CUMMETPHH, 3€pPKaIbHOW CUMMETPHHM, IIPU MOBOPOTE BOKPYT
MPpSMOM, IPeoOpa3oBaHuUs MOA00HS;

CTPOMTh CEUYEHUs] MHOTOTPAaHHHMKOB M TeJ BpAllEHUS: CEYEHMsS LWIMHIpA
(mapajuienbHO U MEPIEeHAUKYIAPHO OCH), CeUEHUs KOHYyca (MapajuleibHble OCHOBAHUIO
U TIPOXOJIAIINE Yepe3 BEPILINHY), CEUEHUS 11apa;

UCIOJb30BaTh METOJbl NOCTPOCHUS CEYEHMH: METOJ CIIEJ0B, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHMS, METOJI IEPEHOCA CEKYIIIEH MJIOCKOCTH;

JOKa3bIBaTh NT€OMETPUUECKHUE YTBEPKICHHUS,

IPUMEHATh TeoMeTpuueckue (akThl Ui pelIeHUs] CTEepPEeOMETPUYECKHUX 3ajad,
IIPEIIOIATAIONINX HECKOJIBKO IIAarOB PEIICHHUs, €CIIM YCIOBUS NIPUMEHEHHS 3a/1aHbl B
SIBHOU U HEesIBHOU (hopMme;

pemary 3aJadd Ha JI0Ka3aTeIbCTBO MATEMaTHYECKMX OTHOUIEHMM M HaxOXKICHHE
TFE€OMETPUYECKUX BEJINYMH;



MIPUMEHSATH IPOTPAMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU
PELIEHUH CTEPEOMETPUYECKUX 33/1a4;

IIPUMEHATh IOJYYEHHbIE 3HAHUS HA IIPAKTHKE: CpaBHMBAaTh, aHAIM3UPOBAaTh U
OLICHUBATh PEajbHbIE CUTYAllUH, IPUMEHATh U3YUEHHbIE TOHATHS, TEOPEMBI, CBOMCTBA
B IIpolecCe IOWCKA pEIIeHUS MaTeMaTH4ecKd CQOpMYyIHMpPOBAHHON MPOOIEMBI,
MOJIENIUPOBATh PeajbHbIE CUTYAI[MH HA A3BbIKE F€OMETPHUH, UCCIIEI0BATh OCTPOECHHbBIE
MOJIENI C HCIIOJIb30BAHMEM I€OMETPUYECKUX MOHITUM M TEOpeM, ammapara ajireopsl,
pelaTh NpaKTH4YEeCKUE 3a/1a4M, CBA3aHHbIE C HAXOKIEHUEM [€OMETPUYECKUX BEIUUNH;
UMETh MpEACTaBICHUSI 00 OCHOBHBIX 3Tamax pa3BUTHs T€OMETPUU KAaK COCTaBHOMN
JacTu pyHJAaMEHTa Pa3BUTHS TEXHOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kowrponbsie  Tpaxruuecie (un¢posrbie)
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI pecypest
1 AHanutuyeckas TeOMeTpHs 15 2
9 [ToBTOpEHwUe, O606H16HI:IC u 15 1
cUCTeMaTH3allus 3HaHUM
3 O0BEM MHOTOTPAaHHHKA 17 1
4 Tena Bpamenus 24
5 [1nomany noBEpXHOCTU U 0OBEMBI 9 1
KPYIJIBIX Tel
6 JIBroKeHUS 5 1
7 [ToBTOpEHME, O606IHCHI:I€ u 17 1
cucTeMaTH3alys 3HaHui
OBHIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 8 0




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Nen/m | Tema ypoka Konrtpoasnbie | IIpakTHueckne Aara wHppoBLIe
Bcero H3y4eHHUsi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
1 [ToBTOpenue. KoopauHatel BeKTOpa Ha 1
IJIOCKOCTH U B IPOCTPAHCTBE.
9 [ToBTopenue . CxansgpHoe MPOU3BEACHNE 1
BEKTOPOB
3 [ToBTOpeHue . Boruncnenue yriia Mexmay 1
BEKTOpaMH B MPOCTPAHCTBE
4 [ToBTOpEeHME . YpaBHEHUE TIPSIMOM, 1
MPOXOISIIEH Yepe3 1B TOUKH
5 YpaBHEHHE MIOCKOCTH, HOpMaJlb, 1
YpaBHEHHUE IIJIOCKOCTH B OTPE3Kax
6 Bxo/iHast KOHTpOJIbHAs paboTa. 1 1
7 AHanu3 1 Koppekuus 3Hanuil. BekropHoe 1
MIPOU3BE/ICHUE
3 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1
[IPOrpaMMUPOBAHUE
10 AHanuTHYeCKHue METObI pacyéTa yria 1
MEXKy IPSMBIMA B MHOTOTpaHHUKAX
1 AHanUTUYECKUE METObI pacyéTa yria 1
MEXKy IJIOCKOCTSIMA B MHOTOTpaHHUKAX




@opmyita pacCTOSIHUSA OT TOYKH JI0

12 IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxnenue paccTosiHui OT TOYKHU 10
IUIOCKOCTHU B KyOe

14 Haxosxnenue paccTosiHuM OT TOYKHU JI0
MJIOCKOCTH B IPABUJILHOM MUpaMHJIC

15 KonTponsHas paborta .AHanuTHYECKas
TeOMETPHUS
Ananu3 u koppekuus 3HaHui. CeueHus

16 MHOTOTPaHHUKOB: CTaH/IAPTHBIC
MHOTOTPaHHUKHI

17 CedeHunsi MHOTOIPAaHHUKOB: METO/T CIIE0B
CeueHrss MHOTOTPAHHUKOB: CTaHAAPTHHIE

18 MIJIOCKOCTH, TIEPECEUCHUS MPSMBIX U
IIJIOCKOCTEMN

19 [TapannenpHble NPsSIMbIE U TIIOCKOCTH:
napajuiesibHble CEYeHUS

20 [TapannenpHblie NPSMBIE U TIOCKOCTH:
pacy€r OTHOIIECHUI
[TapannenbHblie NPSMBIE U TIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIUBAIOITIMUCS
MPSIMBIMH
[lepnientuKynsApHbIE MIPSMBIC U

29 IJIOCKOCTHU: CTaHJAPTHBIE Maphl
MEePIEHIUKYISIPHBIX IUNIOCKOCTEN U
MPSIMBIX, CAMMETPHH MHOTOTPaHHUKOB

23 [lepnieHIuKyNApHBIE IPSMBIC U

TUIOCKOCTH: TeopeMa O Tpex




NEePIEHIUKYIIApax

24

[lepnieHuKyIsipHBIE IPSAMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

25

[ToBTOopenue. [nomanu
MHOTOYTOJIbHUKOB, (POpMYJIBI AJ1s1
TJI0IA IeH, COOOpaKEeHHS TOI00Us

26

[ToBTOpenue. [lnomanu
MHOTOYTOJIEHUKOB, (POpMYJIBI 715
TIJTOTAIeH, COOOPaKEHHUS TI0100MsI

27

Pemenue 3agaq. Imontaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJTOTA IeH, COOOpaKEHHUS TI0100MsI

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
IJTOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 1101001t

29

[lnomany ceyeHnii MHOTOTPaHHUKOB:
IO/ TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOPaKEHHUSI 110 100Ut

30

KoutponbHas pabota . MHOTOTpaHHUKHY,
CEUeHHUs MHOTOTPAaHHUKOB.

31

Amnanus u koppekus 3HaHuil. O0bEM
tena. O0beM MPSAMOYTOIbHOTO
napajuieNenunea

32

3agaun 00 yABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TpUCEKLIUH yria

33

CrepeoMeTpUUECKHE 3a/1a4H, CBA3aHHbIE C
00BEMOM MPSMOYTOJIBHOTO




Iapajiiejacnuicaa

34 AHanus ¥ KoppeKIus 3HaHUi.

35 O0BEM pSAMOY TIPU3MEI

36 CrepeoMeTpHUeCcKUE 3a/1a4l, CBA3aHHbIE C
BBIYHCIICHUEM 00BbEMOB TIPSIMON TIPU3MBI

37 [IpuknagHeie 3a1a4n, CBsI3aHHBIE C
00BEMOM NIPSAMOI TPU3MBI
Brruucinenne 00bEMOB TEN ¢ IOMOIIBIO

38 onpenenénHoro uaterpaina. O0bpém
HAaKJIOHHOHN IIPU3MBI
Breruucinenne 00bEMOB TeEJ ¢ IIOMOIIBIO

39 onpenenénHoro uarerpaita. O0bém
MTUPAMUTBI

40 ®dopmyna 00bEMa mupamMuael. OTHOIIICHUE

'bEMOB ITUPAMH/T LIUM YIJIOM

00BeMO a c o0 0

A1 ®dopmyna 00pEmMa mupamMuael. OTHOIIICHUE
00bEMOB MUPAMHU/T C OOLTUM yIIIOM

42 CrepeomeTpuiecKue 3a/1auu, CB3aHHbIE C
00bEMaMu HAKIIOHHOM MPU3MBI

43 CrepeomeTpuiecKkue 3a/1auu, CB3aHHbIE C
o0bEMamMu MHpaMUIbL

44 Pemenue npukianneix 3a1ad . O0bEMBI
Ten, 00BEM HAKIOHHOM MPU3MBI

45 [Tpuknagaeie 3agaun .O0BEMEI TElI,
CBSI3aHHBIE C 00BEMOM MHPAMUJIBI

46 [Ipumenenne o0bEMOB. Boruncienue
paccTosIHUA 0 TIOCKOCTH

47 KonTtposnpHas padota. O6bEM




MHOT'OI'paHHHKa

AHanus ¥ KoppeKIus 3HaHUi.
Hunuaapuyeckas MoBEpXHOCTbD,

48 00pa3yroIne UIHHIPUICCKON
MMOBEPXHOCTHU

49 Hunuuap. [psamoi KpyroBoi HAIUHAP.
[lnomaap MOBEpXHOCTH LIWIMHAPA

50 Konndeckast moBepXHOCTh, 00pa3yromme
KOHMYECKON noBepxHOocTH. Konyc

51 CedeHue KOHyca IIOCKOCTHIO,
MapajuieTbHOMN TIOCKOCTA OCHOBAHUS

59 Yceuénnslii konyc. M3o0pakenue
KOHYCOB U yC€YEHHBIX KOHYCOB

53 [Tmomaas 60KOBOM MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA

54 [Tmomaae 60KOBOY MOBEPXHOCTH H
MOJIHOM MTOBEPXHOCTU KOHYCA
CrepeoMeTrpHuueckue 3aJ1auu Ha

55 JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
MIOCTPOCHUEM CEYCHMI HUIMHIIPA, KOHYyCa
CrepeoMeTrpuueckue 3aJ1auu Ha

56 JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
MIOCTPOCHUEM CEYCHMI IUIMHIIPA, KOHYCa

57 [Ipuknanueie 3a1a4u, CBsI3aHHBIE C
HUIHHIPOM

58 [IpuknagHeie 3aqa4n, CBSI3aHHBIE C
UIHHIPOM

59 Coepa u map




[Mepeceuenue cdepsl 1 mapa ¢

60 wiockocThio. Kacanue mapa u cepsr
IUIOCKOCTHI0. By n m300pakeHue mapa
[epeceuenwue chepsl u mapa ¢

61 mockocThio. Kacanue mapa u chepsl
IUIOCKOCTHI0. By n m300pakeHue mapa

62 VYpasuenue chepsl. [Tnomanp chepsl u e
yacreu

63 Cummertpus cdepsl 1 mapa
CrepeomeTpuyecKHe 3a/1auyu Ha

64 IOKA3aTeIILCTBO U BEIYMCIICHHE,
CBsI3aHHBIE CO Cepoii U mapom
CrepeoMeTpHUeCKHE 3a/]aui CBSI3aHHBIE

65 co cdepoii U mapoM, IOCTPOCHUEM UX
CEYEHMH TUIOCKOCTHIO

66 [IpuknagHbie 3a7a9u, CBSI3aHHBIE CO
ctepoit u mapom
[ToBTOpEHUE: OKPY)KHOCTH HA TUIOCKOCTH,

67 BBIYMCIICHUS B OKPY)KHOCTH, CTaHJAPTHHIE
nonoous

68 PaznuuHbie KOMOWHAIIMK TET BPALLICHUS U
MHOTOI'PaHHUKOB

69 Pemienue 3amau. Tena u moBepXHOCTH
BpalleHus

70 Pemenue 3amau. Tena u moBepXHOCTH
BpaIlICHUS

71 KontponsHas padota. Tena u

TTOBCPXHOCTU BpaIllICHUA




72

Ananus u koppekius 3HaHui. O0BEM
nurHapa. Teopema 06 00bEMeE MPSMOTo
[UJIAHIPA

73

Brrunciienne 005EMOB TEII ¢ IOMOIIBIO
onpenenéHHoro uuterpaiga. Oopém
KOHyca

74

TTmomam OOKOBOH U TIOJTHOM
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUeCcKUE 3a/1a4l, CBS3aHHbIE C
BBIYHCIIEHUEM 00bEMOB LIMWIIMHPA,
KOHYyca

76

[Tpuknagasie 3agaun .OO0BEMBI 1
IJTONIAIU TTOBEPXHOCTEN Tell

77

Teopema 06 00bEme mrapa. [Tnomans
cdepsl, IMapoBOro CErMEHTa U MapOBOTO
CeKTOpa

78

[Tpuxnagneie 3anaun . COOTHOLICHUS
MEXTy IUTOIIAISIMH TIOBEPXHOCTEH 1
00BpéMamMHu ITOJOOHBIX TENT

79

[TonoOHbIE TENa B MPOCTPAHCTBE.
N3menenne 00bEéMa rpu 1moo0uu.
Brruncienue 00EMOB TeIT U IIIOLIAAEH
MOBEPXHOCTEH

80

KontponbHas padota. ILnomanm
MTOBEPXHOCTU U 00BEMBI KPYTIIBIX TEl

81

AHanmu3 ¥ Koppekuus 3HaHuH. J[BrkeHus
npoctpaHcTBa. Orobpaxkenus. Oouue
CBOMCTBA JBWKCHUI




[TapannenpHbIlA EPEHOC, LIEHTPAIbHAS

82 CUMMETpHS, 3epKaJibHasi CHMMETPHS, 1
IIOBOPOT BOKPYT NPSIMOU

83 [IpeobpazoBanus nogoowus. [Ipsamas u 1
cepa Diinepa

84 I'eomerpuueckue 3a1auu Ha IPUMEHEHNE 1
TIBYKEHUS

85 KontponbHas pabora .J[BukeHue B 1
MIPOCTPAHCTBE.
AHanu3 1 KOppeKIMsl 3HaHUN.

86 [ToBTOpenue. [lapannenbHOCTh TPSIMBIX H 1
IIJIOCKOCTEH B IIPOCTPAHCTBE

87 [ToBTOpEeHue. BekTopsl B mpoCcTpaHCcTBE 1

88 [ToBTOpeHue. BekTopsl B mpocTpaHCTBE 1

89 [ToBTOpenune. O6beM MHOTOTpAaHHUKA 1

90 [ToBTOpenune. O6beM MHOTOTpAaHHUKA 1

01 [ToBTopenwue. [1nomann NOBEpXHOCTH U 1
00BEMBI KPYIJIBIX Tell

92 [ToBTopenwue. [1nomann NoOBEpXHOCTH U 1
00BEMBI KPYIJIBIX TeIl

93 Htoropas koHTpoOJIbHAs padoTa. 1

94 AHalIU3 ¥ KOPPEKIIUs 3HAHU. 1
Beruucnenue 06bEMOB MPSIMOI IPU3MBI

95 IToBTOpenue. Uctopus pa3Burtus 1
CTEPEOMETPUH KaK HAYKH
IToBTOpenue. Ponb crepeomerpun B

96 Pa3BUTUH COBPEMEHHBIX HHXKEHEPHBIX U 1

KOMIIBFOTCPHBIX TCXHOJIOT Wit




IToBTOpenue. Poisb crepeomerpun B

97 Pa3BUTHH COBPEMEHHBIX HH)KEHEPHBIX U 1
KOMIBIOTEPHBIX TEXHOJIOTHIA

98 [ToBTOpenue. Bekropsl B mpocTpaHCcTBE 1

99 [ToBTOpenue. O6beM MHOTOTpaHHUKA 1

100 [ToBTOpenue. [omaan NOBEpPXHOCTH U 1
00BEMBI KPYIJIBIX TET
[ToBTOpenue. [Tpukitagubie 3axauu,

101 CBSI3aHHBIE C [IWIMHIPOM, IAPOM, 1
KOHYCOM
[ToBTopenue. [Tpukianueie 3anauu,

102 CBSI3aHHBIE C LIUJIMHIPOM, IIAPOM, 1
KOHYCOM

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Maremaruka. I'eomerpus: 10-11-e kmaccwl: 6a30BbIi ¥ MPOMHUILHBINA YPOBEHD!
yaeOnuk, 10-1lkmaccel/ A.B. [IloropemoB A.B., - M:«M3garenscTBO
«[Ipoceuienue», 2019 r.

2. I'eomerpust. Temarudaeckue tectol: 10-11 kimaccel/T.M.Mumierko, A.Jl. BIMHKOB.-
Mockaa: IIpocsemienue, 2019 r.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Maremaruka. l'eomerpust: 10-11-¢ kmaccwl: 6a30BbIA ¥ IPOQUIBLHBIN YPOBEHD: yUCOHHUK,
10-11xnaccel/ A.B. Tloropenos A.B., - M:«M3natenberBo «IIpocBemenne», 2019 r.

2]lujakTUyecKHMe MaTepUdaJJdbl No reoMeTpuu aAaa 10
KjJacca obmeob6pa3soBaTeabHb X yupexaeunuun/ C.b.
BecenoBckuiu, B.A.Pab6uyunckasa,- M « [IpocBemenue»,
2020r.

3MeToaTyecKkUue peKOMeHAAaUMU K yuyebHuUuKy A.B.
[ToropenoBa «TeomeTpusa B 11 kmacce»/
A.H.3emansakoB,- M: «llpocBemenue», 2018r.

4. 3anaunm no reomerpun: 7-11 xnaccel/b.I.3uB, B.M.Meiinep, A.I'.baxanckuii.-Mocksa:
[Ipocsemenue, 2019 1.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

https://m.edsoo.ru/8a141b34

https://m.edsoo.ru/8a1416d4

https://m.edsoo.ru/8a1415b2

https://m.edso00.ru/88675918

HUHTEPHET
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