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INOACHUTEJIBHAS 3AIINCKA

['eomerpus sBIsSeTCS OAHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro o0IIero
o0pa3oBaHus, TaKk Kak 00ecrieynBaeT BO3MOXKHOCTh H3YUYECHHUS AUCLUILUINH €CTECTBEHHO-HAYYHOU
HAIPaBJIECHHOCTH U IPEIMETOB I'yMaHUTapHOro LuKiIa. IIOCKOIBKY JIOTMYECKOE MBILUICHUE,
dopmupyeMoe IpH M3Yy4eHHH OOYy4yarolIMMHUCS TMOHATHUMHBIX OCHOB TIE€OMETpUH, IpHU
JI0OKa3aTeJIbCTBE TEOPEM M IIOCTPOCHUM LENIOYKHM JIOTUYECKMX YTBEP)KICHHUM IPU pELIECHUU
FeOMETPUYECKUX 3aJa4, YMEHHE BBIJBUraTb M ONPOBEpPrarb T'MIIOTE3bl HEIOCPEICTBEHHO
UCIOJIBb3YIOTCSL TIPU PEIIEHUM 3a/lady €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3MUECKUX
3a1ad.

Llens ocBoeHHUsE TporpaMMel yuebHoro kypca «['eomerpusi» Ha yriyOIE€HHOM ypOBHE —
pasBUTHE WHIMBHIYAJbHBIX CIIOCOOHOCTEH OOYyYalOMIMXCS TPU HW3yYEHHUH TEeOMETPUH, Kak
coCTaBJIAIOLIEH mIpeaMmeTHO obOnactu «MaremaTnka W MHQOpPMATHKa» dYepe3 obecreyeHue
BO3MOXKHOCTH NPUOOPETEHHs] M HUCIOJIb30BaHUS Oosiee IIyOOKUX TIeOMETPUYECKHX 3HAHUH U
NeHCTBUH, CHeNU(UIHBIX T€OMETPHH, U HEOOXOAMMBIX JUIS YCHEIIHOTO MPOo(heCcCHOHATBEHOTO
00pa30BaHUs, CBSI3aHHOTO C UCIIOJb30BAaHUEM MaTEMATUKH.

[TpropuTeTHBIMHU 3a/1a4aMu Kypca T€OMETPUU Ha yIriyOIEHHOM YPOBHE, PAaCIIUPSIIOIIUMU
U YCWJIMBAIOUIMMHU Kypc 0a30BOr0 ypOBHSI, SIBJISIFOTCS:

paclIMpeHue MpEeACTaBICHUS O TEOMETPUM KakK YacTH MHUPOBOM KyJIbTYypbl U
(dbopMUpOBaHKE OCO3HAHUS B3aUMOCBSA3H F'€OMETPUH C OKPYKAIOLIUM MUPOM;

dbopMHpoBaHHE NPEICTABICHUS O INPOCTPAHCTBEHHbIX (Urypax Kak O BaKHEHIIMX
MaTEMAaTUYECKUX MOJENAX, IO3BOJSIIOIIMX ONMCBIBATH W H3y4yaTb pas3HblEe  SBICHUS
OKpY’KaloIIero MHpa, 3HaHHE NMOHATHHHOTO ammapara 1mo pasaeny «CrepeoMeTpus» y4eOHOro
Kypca reOMeTpHH;

(dbopMHpOBaHHE YMEHHS BIIaIeTh OCHOBHBIMM MOHATUSAMHU O MPOCTPAHCTBEHHBIX (DUTYpax
U UX OCHOBHBIMHM CBOWMCTBaMH, 3HaHHE TeopeM, (GOopMyl U YMEHHE MX NPUMEHATh, YMEHUS
JIOKa3bIBaTh TEOPEMbI M HAXOUTh HECTAHJAPTHBIE CIOCOOBI PELIEHUS 3aay;

dbopMUpOBaHHE YMEHMs paclo3HaBaTh Ha YEPTEkKax, MOJAENSAX M B PEaJbHOM MHpE
MHOT'OI'PAHHUKH U TeJa BPAILLEHUs, KOHCTPYUPOBATh FT€OMETPUUECKUE MOJENH;

dbopmupoBaHue IIOHUMAaHUs BO3MOKHOCTHU AKCHOMAaTH4YECKOI0 IIOCTPOEHUS
MaTeMaTUYeCKUX TeOopHuil, (OopMHUpOBaHME MOHMMAHHUS POJU AKCUOMATUKU IPU IMPOBEIECHUU
pacCyXIeHHUI;

dopMHpoBaHHE YMEHHs BIaJE€Th METOJAMH JI0KAa3aTeIbCTB U AJITOPUTMOB pEILEHUS,
YMEHUs HX MPUMEHATb, IPOBOAUTH JOKA3aTCIIbHBIE pPACCY)KIAEHUS B XOAE peLIEHUs
CTEpEOMETPUYECKUX 33Jady U 3aJad C TNPaKTHUYECKUM cojepkKaHueM, (popMHupoBaHUE
NPEJCTaBICHUs] O HEOOXOJUMOCTH JOKa3aTeNbCTB MpPU OOOCHOBAaHMM MaTeMaTHYECKHX
YTBEPKIACHUM U POJIM aKCUOMATHUKHU B IIPOBEACHUU JACIYKTUBHBIX PACCYKICHUM;

pa3sBUTHE M COBEPIIEHCTBOBAHHE WHTEJUIEKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH
o0Oydaromuxcs, IMO3HAaBaTEIbHOW aKTUBHOCTH, HCCIEI0BATEIIbCKUX YMEHHUM, KPUTHYHOCTH
MBIIUIECHHUS], THTEPECa K N3yUYEHHIO T€OMETPHH;

¢dopmupoBaHrue (YHKIMOHAJIBHOW T'PaMOTHOCTH, PEJIEBAHTHOW T'€OMETPUU: YMEHUS
pacrio3HaBaTh MpPOSIBICHUS TEOMETPUYECKHX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
peasbHBIX JKU3HEHHBIX CUTYalMsIX W MPH U3yYEHUU APYTUX yUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEN W 3aKOHOMEPHOCTEW, MOJEIMPOBAHMS PEAIBHBIX CUTyallud, HCCIEAOBAHUS
IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU TI0JyYCHHBIX PE3YJIbTAaTOB.



OCHOBHBIMHU COJIEpP)KAaTECIIbHBIMU JIMHUAMHU ydeOHOro Kypca «I'eomerpusi» B 11 kiacce
apisitores: «Tema BpameHus», «BeKTOpbl M KOOPAMHATBI B IIPOCTPAHCTBE», «JIBUXKEHUSA B
IIPOCTPAHCTBEY.

CdopmynupoBanHoe Bo ®PI'OC COO tpeboBaHUE «YMETh OIEPUPOBATH MOHATHIMUY,
peJIeBaHTHBIMU T'€OMETPUU Ha YIiIyOnEHHOM ypoBHEe 00ydeHus B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJICpXKATEIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OPMHPOBAHUE JOTMUECKHX YMEHHUH
pacripeniesiieTcsi He TOJBKO IO COJACPXKATelIbHBIM JIMHUSAM, HO W MO TojxaM OOydYeHHs.
Conepxanne 00pa3oBaHUs, COOTBETCTBYIOIEE IPEIMETHBIM  pe3yJbTaTaM  OCBOEHUS
DdenepanbHOil paboyell porpamMMbl, pacipeAea€HHbIM 110 ToaM 00yuYeHHsl, CTPYKTYpUpPOBaHO
TakuM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BONpPOCaM OOydarommecs
oOpalaiiuch HEOJHOKPAaTHO. OTO I03BOJISIET OPraHU30BaTh OBJIAJEHUE T'€OMETPUUYECKUMU
HNOHATUSMM W HaBBIKAMH I10CJIEAOBATEIbHO M IOCTYNATENbHO, C COOJIIOJEHHEM NpPUHLIMIIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHUSA BKJIIOYaTh B OOLIYI0 CHCTEMY TI€OMETPUYECKHX
IpEJICTaBICHUA O0yJarouMxcs, paciupsis U yrayomnss e€, oOpa3ys MpoYHble MHOXKECTBEHHbIE
CBSI3H.

[Tepexon kK M3y4eHUIO T€OMETPUHN Ha YIiIyOJIEHHOM YPOBHE [103BOJISET:

co3naTh ycnoBus A guddepeHiuanud  00ydeHUsl, MNOCTPOCHMsS HWHIUMBUAYAIbHBIX
0o0pa3oBaTeNbHBIX  IPOTpaMM, O0ECHeunTh  yIIIyOJNE€HHOE W3yYeHHE TEeOMETPHH  Kak
cocrasJsitollell yueOHoro npeamera «Maremarukay;

HOJArOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUI0 M3YyYEHHsS MaTeMaTHKH ¢ y4€TOM BbIOOpa
Oyaymelt nmpodeccun, obecrneynBas NMPEeeMCTBEHHOCTh MEXAY OOMIMM U HPOoeCcCHOHATbHBIM
o0pa3zoBaHHEM.

Ha uzyuenue yuebHOro kypca «I'eomerpus» Ha yriyOoaéHHOM ypoBHE oTBoauTcs B 11
kyacce — 102 yaca (3 yaca B HeZen).

COJAEP)KAHUE OBYYEHUA

11 KJIIACC

Tesa BpanieHus

[ToHATHSA: UMIMHApPUYECKAs IOBEPXHOCTb, KOHUYECKas IOBEPXHOCTb, cheprueckas
MOBEPXHOCTh, OOpasyromue MoBepxHocTed. Tena BpalleHMs: LWIMHAP, KOHYC, YCEUEHHBIN
KOHYcC, chepa, map. BzaumHoe pacrnonoxkeHue cepbl U INIOCKOCTH, KacaTelabHasl IIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0cKocTU. Pa3BépTka nunuHapa u konyca. CUMMeTpus
cdepsl U mapa.

O6BbéMm. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napauienenunena U cuenctsus u3 He€. OObEM NMpAMONW W HAKIOHHOW TPHU3MBI, IUIUHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa U apoBOTr0 CETMEHTA.

KomOunanmu Tten BpamieHHss U MHOrorpaHHUKoOB. llpu3Ma, BhucaHHas B LWJIMHAP,
onucaHHas okojo mwiuHApa. [lepeceuenue cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl I0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIMMCAHHOTO OKOJIO c(hepsl, chepbl, BHUCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPaIeHHUS.

[Tnomanpr MOBEPXHOCTH LMIMHIpPA, KOHYyca, Iiomanas cepsl u e€ uvacteid. [lomoOue B
npoctpanctBe. OtTHomeHHe O00BEMOB, IUIOIMIAAECH MOBEPXHOCTEH MOAOOHBIX  (UTyD.
[IpeoOpazoBanue monodus, romorerus. PemeHue 3amad Ha IUIOCKOCTH C HCIOJB30BaHUEM
CTEepPEOMETPUUECKIX METOJIOB.

IToctpoeHne ceueHMI MHOTOTPAaHHUKOB W TEJI BpAIICHUA: CEYEHUs LWINHApA
(mapannenbHO M NEPIEHAMKYJISPHO OCH), CEYEHHs KOHyca (IIapajuleJIbHbIE OCHOBAaHUIO U



MPOXOJAIINE Yepe3 BEpIIMHY), CEYeHMsI 1Iapa, METOJbl MOCTPOCHUS CEYEHHI: METOJ CJeJOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILEH TUIOCKOCTH.

BekTopbl M KOOPANMHATHI B NPOCTPAHCTBE

BekTopsl B npocTpancTe. Onepannu HajJ BEKTOpaMH. BEKTOpHOE YMHOKEHUE BEKTOPOB.
CBoiicTBa BEKTOPHOTO yMHOXEHHUs. l[IpsAMoyronpHas cucreMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunatsl BekTopa. Pasnokenue BexkTopa mo 6asucy. KoopamHaTHO-BEKTOPHBIH METOX IMpH
pEILIEHNU T€OMETPUYECKUX 3a/1ay.

JBUKeHHMsI B IPOCTPAHCTBE

JBwxkenus mpoctpanctBa. OtoOpakenus. JIBmkeHus M paBeHCTBO ¢uryp. OOmue
CBOMCTBA JBW)KCHUH. Buabl NBW)KEHMI: INapajuIeIbHBIM IEPEHOC, LEHTpaJbHAas CUMMETPUs,
3epKaibHasi CHMMETPHSI, TOBOPOT BOKPYT mpsiMmoii. [IpeoOGpazoBanust mogodus. Ilpsmas u chepa
Diinepa.

JJAHUPYEMBIE  PE3VJIIBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJJTHET'O OBIIEI'O
OBPA30OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHBI

1) rpa:xknanckoe BociMTaHUue:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMU  00ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WJIEHAa POCCUMCKOro OOIIECTBA, NMPEACTABICHUE O MAaTEMaTHMYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), YMEHHE B3aMMOJEWCTBOBATH C COLIMAIBHBIMU WHCTHUTYTaMHU B
COOTBETCTBUH C UX (YHKIMSIMUA ¥ Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHeE:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaXKTAHCKON MICHTHYHOCTH, YBAKEHUS K MPOIIJIOMY U
HACTOALEMY POCCHUICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCHHCKHX
MaTeMaTUKOB M POCCUHCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIpYyrux HayKax, TEXHOJIOTUAX, cpepax SIKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIMTAHHUE:

OCO3HaHME JIyXOBHBIX IIEHHOCTEHl  poccHiiCKOro  Hapoja, CHOPMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH U JAESTEIbHOCTHbIO YUYEHOrO, OCO3HAHWE JIMYHOTO BKJIaJa B IMOCTPOCHUE
YCTOWYMBOTO OyAyIIETO;

4) 3cTeTHYECKOEe BOCTIMTAHME:

JCTETHMYECKOE  OTHOLIEHWE K  MHpY, BKJIIOYas  3CTETHKY  MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, peHIeHWH, pacCyXIeHUH, BOCIHPUUMUYHUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3nYHbIX BUJIOB UCKYCCTBA;

5) puznueckoe BocniuTanmue:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUYECKHE 3HAHUS B UHTEpecax 310pOBOTO
u 0e3omacHoro o0pa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cCOATaHCHPOBAHHBIN PEKUM 3aHITUN U OT/ABIXA, PETyNsApHas (pu3HUecKas aKTUBHOCTB),
¢u3nUecKoe COBEpIICHCTBOBAHUE MPH 3aHATUSAX CHOPTUBHO-03JOPOBUTEIIBHOM J€SITEIbHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTb K TPYyJy, OCO3HAHHE IIEHHOCTH TPYIO0JIt0OUs, UHTEpEC K pa3INuHbIM cepam
npo¢eCCHOHATIBHON JEeSTEIbHOCTH, CBSI3aHHBIM C MaTEMaTHKOM M €€ MPUIIOKEHUSIMHU, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccur H peaTu30BBIBATH COOCTBEHHBIE
’KU3HEHHbIE TIUJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa30oBaHHUIO U



caM000pa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY y4YaCTHIO B PEIICHUU
MPAKTUYECKUX 33724 MAaTEMATUYECKOW HAIIPaBJIECHHOCTH;

7) 3K0JI0THYEeCKO€e BOCTIUTAHHUE:

c(hOpMUPOBAHHOCTh  JKOJIOTMYECKOW KYJBTYphbl, INOHUMAHWE BIHUSHUS COLUAIBHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHONM W COLUAIBHOW Cpellbl, OCO3HAHHE
I00ATFHOTO — XapakKTepa  OKOJOTMYECKHX  MpoOJeM, OpUEHTAalus Ha  [PUMCHECHHE
MaTEeMATHYECKUX 3HAHUW Ul pelIeHUs 3a7ad B 00JacTH OKPY’KAIOIIEH Cpelbl, MNIaHUPOBAaHUE
MOCTYIIKOB M OIIEHKH UX BO3MOKHBIX MTOCJIEACTBUM JISI OKPYKAOIIEH CPEIbI;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c()OPMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECCTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTUYECKOH HAayKH Kak cQepsl
YEJIOBEUECKOM JEATENbHOCTH, ITANOB €€ pa3BUTUSA M 3HAYMMOCTH JUISl Pa3BUTHUS IIMBHIM3ALINH,
OBJIQJICHHE SI3bIKOM MATEMAaTHUKU U MaTEMaTH4YECKON KyJIbTYypOl KaK CPeJICTBOM MO3HAHUS MHPA,
TOTOBHOCTH OCYIHGCTBJU[TI) HpOGKTHYIO 158 I/ICCJICIIOBaTeJH)CKy}O HCATCIIBHOCTD I/IHI[I/IBI/IIIyaJII)HO 158
B I'pYyIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHBbIC YHMBeEpCAJIbHbIE Y4eOHbIe 1eHCTBUS

ba3oBble Jornyeckue a1eCTBUSA:

BBISABJIAATE U XapaKTepI/ISOBaTI) CyHIeCTBeHHI)Ie HpI/ISHaKI/I MAaTEMAaTUYCCKUX 06’I)GKTOB,
MOHSTHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEACNCHUS TMOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALUU, OCHOBAHUA i1 0000IIeHus u
CpaBHEHMS, KPUTEPUHU IPOBOAUMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MNPEeOOPa3OBHIBAThH CYXKICHHS: YTBEPIUTEIbHBIC M
OTpUIATeNbHbIE, EAMHIUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeurs B (akTax,
JaHHBIX, Ha6J'IIOI[CHI/I${X 158 YTBep)KI[eHI/H[X, npennaraTb KpI/ITepI/II/I JJISL BBIABIICHUA
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JienaTh BBIBOJBI C HMCIHOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHIYKTUBHBIX
YMO3aKJIIOUEeHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KIECHUN (IpsIMble U
OT TMPOTUBHOTO), BBICTpAaUBaThb AaApPryMEHTAIMI0, INPUBOAUTH MPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHSI U BHIBOJIBI;

BbIOMpaTh CcHoco0 pemieHus yd4eOHOM 3agaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
peHIeHI/ISI, BBI6I/IpaTI) HaI/I60J'Iee HO}IXO}IS[HII/IfI C y‘-IéTOM CaMOCTOATECIIBHO BBIACIICHHBIX
KpUTEPUEB).

ba3oBble ucciaenoBareabCcKue AelicTBHSA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BOIPOCHI, (DUKCUPYIOIIME TPOTUBOpEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE W JaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3ULINIO, MHEHHE;

MPOBOJUTH  CAMOCTOSITENBHO  CIUIAHUPOBAHHBIM  DKCIEPUMEHT, HCCICIOBAHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MEXIy 00BEKTaMu, SIBJICHUSIMHU, TTPOLIECCAMU,

CaMOCTOSTENIbHO (hOpMyIHpOBaTH 0OOOIIECHUS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIOIEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYCHHBIX PE3YyJIbTaTOB, BBIBOJOB U
0000I1IEHHI;



IIPOrHO3UPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAK)KE BBIABUIaTh MPEIIIOI0KEHUSA O
€ro pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISBIIATH JE€(PUIMTH MHPOPMALIMH, JAHHBIX, HEOOXOIUMBIX JJIi OTBETAa HA BONPOC U AJIS
pEILIeHNUs 3a1a4H;

BBIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB pA3jIMYHBIX THUIIOB, AHAIM3HPOBATH,
CHUCTEMAaTH3MpPOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U  (opMm
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3iMuHbIX  (opMmax,
WILTIOCTPUPOBATh IpaUyuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHHnKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIe /1eiiCTBUS

O0menue:

BOCIIPHHUMATh U (DOPMYyITUPOBATh CYXIEHHUS B COOTBETCTBHU C YCIOBUSIMH U LEISIMHU
oO0I1eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTb CBOIO TOUKY 3PEHMS B YCTHBIX U IHUCBMEHHBIX
TEKCTax, JaBaThb IIOSCHEHUS 10 XOAY PpELICHWs 3aJayd, KOMMEHTUPOBATb IIOJY4YEHHBIN
pe3ynbTar;

B X0/ OOCYX/IEHHUS 33/aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI, MPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATH MJEH, HALIEJICHHBIE HA IOMCK PELICHMs], CONOCTAaBIISTh CBOU
CYXJIEHUS C CYXKACHUSAMH JPYTUX YYaCTHUKOB JManora, oOHapy>KHBaTh pa3jiMuMe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyITUpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHHUS;

IPEJCTaBIISITh PE3yJbTaThl PELICHMs 3aJlauM, 3KCHEPUMEHTA, HCCIIEIOBaHUS, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (¢opMmaT BBICTYIUICHMS € Y4Y€TOM 3aJad [pe3eHTaluu u
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUA

Camoopranusaunus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/laud, BBIOMpPATh CIOCOO peleHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUK.

CaMOKOHTPOJIb, IMOLHOHAJIbHBIH MHTEJIEKT:

BJIaJICTh HaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
U MBICIUTENBHBIX IPOLIECCOB, HX pe3yJbTaToOB, BIAJETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yJibTaTa pelIeHns MaTeMaTHueCcKoH 3a1auu;

NpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEUICHUM 3a/a4d, BHOCUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEN;

OLICHUBAaTh COOTBETCTBHE pe3ysibTaTa LEIHM M YCIOBHUSIM, OOBSICHITH MPUYUHBI
JOCTHKEHHUSI WJIM HEAOCTH)KEHUS pPE3yJIbTaTOB JEATEIbHOCTH, HAaXOJWUTh OIIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITE€IbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI Ipu
pelieHnn ydeOHBIX 3a/ay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIaHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBAThCS, OOCYXIATh
MIPOLIECC B PE3YNIBTAT PadOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;



y4acTBOBaTh B TPyHMNOBBIX (popmax paboThl (0OCYykIeHUs, OOMEH MHEHHH, «MO3TOBBIE
IITYpPMBI» M HHBIC), BBIIOJHATH CBOIO 4YacTb PabOThIl U KOOPAWHUPOBATH CBOM JEHCTBUSA C
JPYTUMHU 4WIEHAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETr0 BKJIaJa B OOWIMI MPOIYKT IO
KpUTEpUsaM, chOpMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.
MNPEIMETHBIE PE3YJIBTATbBI
K konmy 11 kiacca oOyyaromuiicss HAy4IuTCs:

CBOOOJHO OTEPUPOBATH MOHATHIMHY, CBSI3aHHBIMU C [WIHHJIPUYECKON, KOHHYECKON U
cheprueckoil MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTyYCHUS;

ONEepUpPOBATh MOHITUSIMHU, CBS3aHHBIMHU C TEJIaMH BpAIICHUS: LUIUHAPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MIOJTyYEHUS TEJI BPAICHUS;

KJIaCCHU(UIIMPOBATH B3aUMHOE PACIOJIOXKeHUE cephl U MIOCKOCTH;

BBIUMCIISATh BEJIUYUHBI AJIEMEHTOB MHOTOTPAHHHUKOB W TEJ BpallleHUs, O0BEMBI U
IUTONIA/IA TTOBEPXHOCTEH MHOTOTPAHHHUKOB M TEJ BPAIICHHS, TCOMETPHUSCKHUX TEI C
npuMeHeHueM (HopMyII;

CBOOOZHO OMEPUPOBATH MOHSATUSIMH, CBI3aHHBIMH C KOMOWHALMSAMU TN BpAILICHUS U
MHOTOTPaHHUKOB: MHOTOTPAaHHUK, BIHCAHHBIN B cpepy U OMHCAHHBINA OKOJIO chepsl,
cdepa, BliMcaHHAs B MHOTOTPAHHUK WUJTU TEJIO BPAIICHHUS;

BBIUHCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMH MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
TET;

n300paxarh HW3y4aeMble (DUTYpBI, BBINOJHSATH (BBIHOCHBIC) IUIOCKHE YCPTECKU W3
PUCYHKOB TMPOCTHIX O0BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHH3Y, CTPOUTH CECUCHHS
TEJ BpaIICHHUS,

U3BIIEKATb, UHTEPIPETUPOBATD u peoOpa3oBLIBAThH uH(bOpPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYypax, MPEACTABICHHYIO Ha dYepTexax |
PHUCYHKaX;

CBOOOIHO OTEPUPOBATH IOHATHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJHSATH ONEPalMK HaJ BEKTOpaMH;

3a/1aBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBON CUCTEME KOOpIUHAT;

pemiath TEOMETPUYECKUE 3aJadd Ha BBIYHCICHUE YIJIOB MEXKIy NPSIMBIMH H
IUIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUH OT TOYKH JI0 IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPIMHATHOTO METO/Ia IPH PEIICHUH;

CBOOOJHO OIEpPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C JBUKEHHEM B MPOCTPAHCTBE,
3HaTh CBOMCTBA JIBUKEHUI;

BBHITIOJHATh M300paKeHHsT MHOTOTPAHHUKOB W TeNl BpallleHUs MpH MapalieIbHOM
MEepeHoce, MEHTPAITbHON CUMMETPHUH, 3epKaIbHOW CUMMETPHUH, MPU OBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MoA00US;

CTPOUTH CCYCHHUS MHOTOTPDAaHHUKOB W TeJl BpANICHUSA: CEYCHHS IMIIMHIpA
(mapainenbHo U MEePIEHAUKYISIPHO OCH), CeYeHHs KOHYca (MapauieTbHbIe OCHOBAHHIO
U TIPOXOJISAIINE Yepe3 BEPIIUHY ), CEUCHHUS apa;

UCTIOIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHWH: METOJl CJIEOB, METOJ BHYTPEHHETO
MPOEKTHPOBAHMUS, METO]I TIEPEHOCA CEKYIIEH IITOCKOCTH;

JIOKA3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;



NPUMEHATh TEOMETpHUYeCKUe (AKThl ISl PEIICHHs CTEPEOMETPUYECKHX —3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIAroB PEIICHUs, €CIIU YCIOBUS PUMEHECHUS 33aJ]aHbl B
SIBHOW W HESIBHOU (hopMme;

pelmiaTth 3aga4d Ha OOKA3aTCIbCTBO MATCMATHYCCKUX OTHOILIEHUA U HaXO0XKICHUC
TCOMECTPHUYCCKUX BCINYHH,

HNPUMEHATH IIPOIPAMMHBIE CPEACTBA U DIIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU
pEIICHUN CTEPEOMETPUICCKIX 33]1aY;

INPUMCHATH IIOJYYCHHBIC 3HAHHA Ha IMPAKTUKC: CpaBHHUBATb, AHAJIW3UPOBATL U
OLCHUBATHL PCAJIbHBIC CUTyallur, IPUMCHATb U3YUYCHHBIC IIOHATHA, TCOPCMBI, CBOMCTBA
B TIpollecce TIOMCKAa PEUICHHUsS MaTeMaTH4eCKd CGHOPMYIMPOBAHHOW MPOOIIEMBI,
MOJICIIUPOBATh pealibHbIC CUTYallMU Ha SI3BIKE TEOMETPUH, UCCIICAOBATh MMOCTPOCHHBIC
MOJICTIM C UCIOJB30BAHUEM T'€OMETPHUECKUX MOHATHA M TEOPEM, ammapara anreOpsl,
peiaTh NPAKTHYCCKUC 3a4a9U, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUYCCKUX BCIIMYUH,
UMETh TPEJCTABICHUS 00 OCHOBHBIX ATalax pPa3BUTUS T'€OMETPHH KaK COCTaBHOMN
yacTu (pyHIAMEHTA Pa3BUTHUS TCXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME
11 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB  TeM Korrpomsusre  MparTiseckie (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 AHaMTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CHUCTEMaTHU3aIlUs 3HAHUM
O6bEM MHOTOTpaHHHKA 17
4 Tena Bpamenus 24
5 [Tnomaay moBepXHOCTH U 00BEMBI 9 1
KPYTIBIX TEJ
6 JIBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEMaTH3aI1s 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHME

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Hdara uudgposbie
Nen/m . Tema ypoka Kontpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypcsl
1 [ToBTOopenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B NIPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkansgpHoe 1
IIPOU3BEICHNE BEKTOPOB"
3 [ToBTrOpenue Temsl "Brrunciienue yria 1
MeXJly BEKTOpaMu B IpOCTpaHcTBE"
4 [ToBTOpenue Temsl "YpaBHEHUE IPSIMOI, 1
IIPOXOAIIEH uepe3 1Be TOUKH"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1
ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
7 BexTopHoe npousseneHue 1
8 JInneliHble HEPABEHCTBA, JINHEWUHOE 1
MIPOrpaMMUpPOBaHHE
9 JInHeliHbIE HEPABEHCTBA, JIMHEIHOE 1
IIPOrpaMMUPOBAaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yria 1
MEXy NMPSMBIMUA B MHOTOTpaHHUKAaX
11 AHaJIMTUYECKUE METOBI pacuéra yria 1

MCXKAY IMJIIOCKOCTAMU B MHOTOI'paHHHKaX




dopMyia pacCTOSHUSA OT TOYKH 10

12 IJIOCKOCTH B KOOPAWHATAX

13 Haxosxienue paccTostHul OT TOYKHU J10
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTosiHUi OT TOUKHU 710
IJIOCKOCTH B MPaBUJILHON MUPAMU/IE

15 KonTponbHas padota "Ananuruyeckas
reomerpus”

16 CeueHust MHOTOTPAHHUKOB: CTaH/IAPTHBIE
MHOTOTPaHHUKHU

17 CeueHnsi MHOTOTPaHHUKOB: METO/I CIIEJIOB
CeueHust MHOTOTPAHHUKOB: CTaHIaPTHBIE

18 MIJIOCKOCTH, TIEPECEUEHUS MPSMBIX U
IIJIOCKOCTEN

19 [TapannensHble MPSIMBIC U TITIOCKOCTH:
napajuieIbHbIE CEUCHUS

20 [TapannenpHble NpsSIMbIE U MIJIOCKOCTH:
pacy€T OTHOLIEHUM
[TapannensHble MPSIMBIC U TIFIOCKOCTH:

21 YIJIBI MEXTY CKPEITUBAIOIIIMMUCS
MPSIMBIMU
[TeprieHIUKYISPHBIC IPSMBIC U

99 TJIOCKOCTH: CTaHapTHBIE Mapbl
MePIEHIUKYIISIPHBIX TUIOCKOCTEH 1
MPSMBIX, CHMMETPHH MHOTOTPaHHUKOB
[lepnieH UKy IsIpHBIE TIPSMBIC U

23 IJIOCKOCTH: TEOpPEMa O TPeX

MePIeHIUKYISIpax




24

[lepnenquKynspHbIC IPSAMBIE U
IIJIOCKOCTH: BBIYMCIICHUS [IIUH B
MHOI'OIPaHHUKAX

25

IToBTOpenue: miomanu
MHOTOYTOJILHUKOB, (hOPMYJIBI 1715
Iomaaen, CoOoopakxeHust Moa00us

26

27

28

[ToBTOpEHHE: MIOIIAAN
MHOTOYTOJIEHUKOB, (hOPMYJIBI JIJIs
TIomaaen, COoOpakeHHs MOT00MS

[ToBTOpEHME: MIOMIAIM
MHOTOYTOJILHUKOB, (hOPMYJIbI JIJIs
TJI0IA N, COOOPaKEHHSI TIOI00MS

[Tnomanu ce4eHnit MHOTOIPaHHUKOB:
IUIOIIA/IA TOBEPXHOCTEH, pa3pe3anus Ha
4acTu, COOOpaKeHUsI MOA00MS

29

[lmomaan ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

30

31

32

KonTponbnas padota "[loBTopenue:
MHOTOTPaHHHUKH, CEYCHUS
MHOTOTPaHHHUKOB"

O06BeéM Tena. O0BEM MPSIMOYTOIBLHOTO
napaienenunena

3amaun 00 yaABOEHUH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLIUH yriia

33

CrepeomeTprdeckue 3aauu, CBI3aHHBIE C
00BEMOM MPSMOYTOIBHOTO
napaJulesenumesaa




HpI/IKJIaI[HBIe 3aga4u, CBA3aHHBIC C

34 BBIYMCIICHHEM 00BhEMa TPSIMOYTOJIBHOTO
napajuiesienuneaa

35 O0BEM npsAMOi TPU3MBI

36 CrepeoMeTpuyecKre 3a7auu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB MPSIMOUN MPU3MBbI

37 [TpuknanHbIe 3a1a49M, CBSI3aHHBIC C
00BEMOM TMIPSAMOIA TPU3MBI
Boruncnenue 00bEMOB TeI ¢ TOMOIIbIO

38 omnpeaenéHHoro uarerpana. Oobpém
HAaKJIOHHOH IPU3MBbI
Boruncnenue 00bEMOB TeN ¢ TOMOIIBIO

39 onpeaenéHHoro uurerpaina. O0béM
T PAMH/TBI

40 dopmyna o6béma nmupamuabl. OTHOIIEHHE
00BEMOB MUPAMUJL C OOIINM YTIIOM

41 ®opmyna 00béma nupamuabl. OTHOIIEHKE
00BEMOB NUpamMu ¢ OOLIUM YIJIOM

42 CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
00BbEMaMK HAKJIIOHHOW MTPU3MBI

43 CrepeoMeTpuuecKre 3a7a4u, CBSI3aHHEIE C
00BEMaMU TUPaAMUJIBI
[Ipuknagueie 3agaun mo Teme "OO0bEMBI

44 Ten", CBI3aHHBIE C 00BEMOM HAKIIOHHOMN
TIPU3MBI

45 [Tpuknanueie 3ana4n mo Teme "OOBEMBI
Ten", cB3aHHbIE ¢ 00BEMOM MUPaMHUIbI

46 [Mpumenenne 00bEMOB. Brrancnenue




pacCTodHuA A0 IMMIIOCKOCTU

Kontponbnas padota "O0bEM

47 |
MHOT'OTpaHHUKA
Hunuaapuyeckas MoBEPXHOCTb,

48 o0pa3yromue MUINHIPHICCKON
MTOBEPXHOCTHU

49 Munuaap. [IpsMoit KpyroBod HUIMHAP.
[Tnomaap MOBEPXHOCTH HUIMHIPA

50 Konnueckast moBepxHOCTh, 00pa3yloiue
KOHMYECKOU nosepxHoctu. Konyc

51 Ceuenune KOHycCa MIOCKOCTHIO,
napajuieNbHOM MIT0OCKOCTH OCHOBAHUS

59 VYceuénnblil konyc. M3o00pakenue
KOHYCOB U YCEUEHHBIX KOHYCOB

53 [Tnomane 60KOBOI MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYyCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOW MOBEPXHOCTU KOHYyCa
CrepeomeTpuueckue 3aa4u Ha

55 JIOKA3aTeJIbCTBO M BEIYMCIICHHUE,
MOCTPOECHUEM CEYEHU HMUIUHAPA, KOHyCa
CrepeomeTpuueckue 3a1a4 Ha

56 JI0Ka3aTeILCTBO U BEIYMCIIEHHUE,
MTOCTPOSCHUEM CEUEHUH ITUITNHAPA, KOHyCa

57 [IpuknanHblie 3a1a4u, CBSI3aHHBIE C
IAHIPOM

58 [IpuknanHble 3a1a4u, CBSI3aHHBIE C

MUJIMHAPOM




59

Cdepa u map

60

61

62

[epeceuenue chepsl u mapa ¢
iockocThio. Kacanue mapa u chepbl
IUIOCKOCTHIO. Bu u n300pakenue mapa

[lepeceuenue chepsl u mapa c
wiockocThio. Kacanue mapa u cdepsl
IJIOCKOCTHIO. By u n3o0paxenue mapa

VYpasuenue chepsl. [Lnomans chepsr u eé
yacTei

63

64

65

66

Cummerpus chepsl u mapa

CrepeoMeTpuuecKue 3aaud Ha
JI0Ka3aTeNIbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO CEPOi U MIapoM,
MMOCTPOCHUEM UX CEUEHHH MIOCKOCTHIO

CrepeoMeTpuuecKkue 3aaun Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBsI3aHHBIE CO chepoit U mapom,
IIOCTPOCHHUEM UX CEYEHMH MIIOCKOCTBIO

[IpukitagHble 3a1a4m, CBSI3aHHBIE CO
cdepoii u mapom

67

[ToBTOpEHME: OKPYKHOCTH HA TUIOCKOCTH,
BBIYUCIICHUS B 0pr>KHOCTI/I, CTaH)IapTHI)Ie
moIoounsa

68

69

Paznuunble KOMOMHAIMY TEJ BpaIIEHUS U
MHOTOTPaHHUKOB

3anauu o teme "Tena 1 MOBEPXHOCTH
BpaleHus"

70

3agaum o Teme ""Tena 1 MOBEPXHOCTH




BpauieHus"

71

72

Kontponbnas padota "Tena u
IIOBEPXHOCTHU BpaleHus"

006bem mummHapa. Teopema 06 00bEMe
MPSIMOTO LIUJIMHIpA

73

Brrunciienne 0065EMOB TEII C HOMOIIBIO
omnpeaenéHHoro uarerpana. O0bpém
KOHyca

74

75

76

IInomany 60KOBOM M MOJIHOM
MMOBEPXHOCTH KOHYyCa
CrepeomeTpHyUeCKHUE 3a]1a4H, CBI3aHHbBIC C
BBIYMCIICHHEM 00BEMOB LIUIIUHPA,
KOHyca

[Tpuknagueie 3agaun o Teme "OOBEMBI
MJI0ILA I TOBEpXHOCTEN Ten"

77

O06bEM mapa u MapoBOTO CEKTOpA.
Teopema 06 00bEme mapa. [Tnomans
ctepnl. CTepeoMeTprUUecKre 3a/1a4H,
CBSI3aHHBIE C BEIUMCIIEHHEM 00BEMOB
apa, mapoBOro CErMEHTa U MIapOBOTO
CEeKTopa

78

[Tpuknagueie 3agaun mo Teme "OObEMBI
Ten", cBs3aHHbIE ¢ 00BEMOM 1I1apa U
iomaapio ceprbl. COOTHOMICHUS MEXKITY
IJIOMIA/ISIMH TTOBEPXHOCTEN U 00BEMaMHU
MMOTOOHBIX TEIl

79

[TonoOHEbIE TENa B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.




CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00bEMOB Tell U TUIOIIAAeH
MOBEPXHOCTEH

80

81

82

83

KonTponbras pabora "[Tnomanu
MMOBEPXHOCTH U O0BEMBI KPYTIIBIX TN

JIBrkeHus npoctpancTBa. OToOOpaKeHHUS.
JIBrokeHus u paBeHcTBO (uryp. O0mue
CBOIWCTBA JBHKCHUI

Buabl nBukeHnil: napauiebHbIN
MIEPEHOC, LIEHTPaAJIbHAS CUMMETPUS,
3epKajbHasi CAMMETPHS, IOBOPOT BOKPYT
MpAMOit

[IpeobpazoBanus nomodus. [psmas u
cdepa Diinepa

84

85

86

87

FGOMeTpI/ILIeCKI/Ie 3a1a41 Ha MPUMCHCHUC
JABUMKCHU S

KontponbHas pabota "BekTops! B
npocTpaHcTae”

O6o6matonee nopropenue 11 nousruii u
METO/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTHU3alUsl 3HAHUI:
"IapannenbHOCTh TPSAMBIX M IUIOCKOCTEH
B ITpocTpaHcTBE"

Oo6o6maroriee noropenue 11 noHATUH U
METOJIOB Kypca reometpuun 10-11
KJIaCCOB, CUCTEMAaTHU3aIUsl 3HAHU:
"BexTopsl B ipocTpancTee”

88

O6o6mmatoniee nopropenue 11 nonsaruii u




MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTHU3allisl 3HAHUI:
"BekTopsl B mpocTpaHcTse"

89

Oo6o06maromee nosropenue 11 noHsATUH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlNs 3HAHMI:
"O6beM MHOTOTrpaHHUKA"

90

Oo6o06maromee nmoBTopenue 11 moHsTHH U
MeTOA0B Kypca reometpun 10-11
KJIACCOB, CUCTeMAaTH3aIlns 3HAHWI:
"O6beM MHOTOrpaHHUKA"

91

O6o06maromee moBTopeHue 11 MOHITHI 1
MeTOA0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3alIMsI 3HAHMIA:
"Ilmomaau MOBEpXHOCTU U OOBEMBI
KpyTibIX Ten"

92

Oo6o06muaromiee noropeHue 11 noHATH U
MeTOA0B Kypca reomeTpun 10-11
KJIACCOB, CHCTeMAaTH3aIlis 3HAHWI:
"Ilmomaau MOBEpXHOCTU U 0OBEMBI
KpyTibIX Ten"

93
94

WroroBas koHTpoJsibHas paboTa

Hrorosas KOHTPOJIbHAA pa60Ta

95

96

[ToBTOpenue, 0600IEeHNE U
cUCTEeMaTH3aInsI 3HaHUH
Ucropus pa3BUTHS CTEPEOMETPUH KAK

HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U




KOMITIBIOTCPHBIX TEXHOJIOT U

97

98

99

100

101

102

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAayKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHUH KaK
HayKU U €€ pojib B pa3BUTHH
COBPEMEHHBIX WHKEHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEPEOMETPHH KaK
HAyKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX NH)XCHEPHBIX U
KOMITHIOTEPHBIX TEXHOJIOTUI

HcTopust pa3BUTHS CTEpPEOMETPHH KaK
HAyKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

WcTopus pa3BUTHS CTEpEOMETPUH KaK
HayKH U €€ pojib B pa3BUTHH
COBPEMEHHBIX NH)XEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJOTUI

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



