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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBiseTCs OOHMM U3 0a30BBIX KypCOB Ha YpPOBHE CpPEIHEro OOIIero
00pa3oBaHMs, TaK KaKk 00€CIIeYnBaeT BO3MOKHOCTh U3YUCHHUS TUCIUILIAH €CTECTBECHHO-HAYYHOU
HaIMpaBJI€HHOCTH M MPEIMETOB T'yMaHUTApHOIro Iukiaa. [IOCKOJIbBKY JIOTMYECKOE MBIILUICHHE,
dbopMupyeMoe TpU H3YyYECHUH OOYYAIOIMIUMHUCS TOHSATUHHBIX OCHOB T'€OMETPHH, TpHU
JIOKa3aTeJIbCTBE TEOPEM U MOCTPOCHUU IEMOYKH JIOTHUYECKUX YTBEPKACHUN MpU PEIICHUHU
FeOMETPUUYECKUX 3aJad, YMEHHME BBIJIBUraTh W ONPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCITOJIB3YIOTCSI TIPU PEIICHUH 3a7a4 €CTECTBEHHO-HAYYHOTO ITMKJIA, B YACTHOCTH (PU3HUECKHUX
3aja4.

Llenb ocBoeHus: mporpaMMel yuyebHoro kypca «I'eomerpusi» Ha yriyOJaEéHHOM YpOBHE —
pa3BUTHE WHIUBUIYaIbHBIX CIOCOOHOCTEH OOydarolmuxcss MpU HM3YyYEHWH TEOMETPHH, Kak
COCTaBJIAIONICH TpeaAMEeTHOM oOmact «MaremMathka W WH(MOpPMaTHKa» dYepe3 oOecleueHue
BO3MOXKHOCTH TPUOOpETEHHs] W WCIOJIB30BaHUS 0ojiee TIyOOKHX T€OMETPHUECKUX 3HAHWNA H
JNEHCTBUH, CHEIM(PUIHBIX T'€OMETPUHU, U HEOOXOTUMBIX JUISI YCIEHIHOTO MPOQPECCHOHATBHOTO
00pa3zoBaHus, CBA3aHHOTO C UCIOJIb30BAHMEM MAaTEMATHKH.

[TpropuTeTHBIMH 33a/ladyaMH Kypca T€OMETPUHU Ha YIIyOIEHHOM ypOBHE, PACHIUPSIOMIUMU
U YCUJIMBAIOIIMMH Kypc 6a30BOTO YPOBHS, SIBISIOTCS:

pacliMpeHue IpeACTaBICHUS O TE€OMETPUM KakK 4YacTM MHPOBOM KYJIBTYphl H
(opMHUpOBaHNE OCO3HAHHUS B3aUMOCBSI3U T€OMETPUU C OKPYKAIOLIUM MHUPOM,;

dbopMupoBaHUE TPEACTABICHUS O NPOCTPAHCTBEHHBIX (UTypaX Kak O BaKHEHIINX
MaTeMaTUYeCKNX MOJENAX, [MO3BOJSIOIIMX ONUChIBaTh M HU3y4yaTh pa3Hble SIBJICHUS
OKPY’KaIOIIer0o MHpa, 3HaHHWE TMOHATUWHOTO ammapara mno pazjaeny «CrepeomMeTpusi» ydeOHOTo
Kypca reoMeTpuH,

dbopMupoOBaHUE YMEHHSI BIIAJIETh OCHOBHBIMU MOHITHIMH O TMPOCTPAHCTBEHHBIX (UTYpax
U MX OCHOBHBIMU CBOMCTBaMH, 3HAHUE TeopeM, POopMyl MU YMEHHE UX MPUMEHSTh, YMEHUS
JOKa3bIBaTh TGOpeMBI 1 HAXOOIUTH HGCTaHI[apTHI)IG CHOCO6I>I peIHCHI/ISI 3aja4,

dbopMHpOBaHHE YMEHHMsI pPAcO3HABAaTh Ha YEpPTEk,axX, MOJEIAX U B PEaJTbHOM MHUPE
MHOTOIPAHHUKH U TeJa BPAILIEHUs], KOHCTPYHUPOBATh T€OMETPUUECKUE MOJIENH;

dbopMupoBanue IMOHMMAaHUS BO3MOXKHOCTH aKCHOMaTHYECKOTO MIOCTPOEHUS
MaTeMaTUYeCKUX TeOopHil, (opMUpOBaHHWE MOHMMAHHS POJU AKCHUOMATHKU MpPHU MPOBEACHUU
pacCyKICHHI;

dbopMUpOBaHHE YMEHHS BIAJETh METOJAAMH JIOKA3aTeIhCTB M AJITOPUTMOB pPEIICHUS,
YMEHUSI HX [PUMEHATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKJIEHUS B XOJE PEIICHHS
CTEPEOMETPUUYECKUX 3a7a4 M 3aJad C MPAKTUYECKUM cojepkaHueM, (OpMHUpPOBAHUE
MPEACTABICHUS O HEOOXOAMMOCTH JIOKa3aTeNbCTB TMPU OOOCHOBAHMM MAaTEMAaTHUYECKHX
YTBEP>KJICHHUM U POJIM aKCUOMATUKHU B MIPOBEJCHUU JEAYKTUBHBIX PACCYKJICHUN;

pa3BUTHE U COBEPIICHCTBOBAHHE WHTEIUIEKTYAIbHBIX W TBOPYECKUX CIOCOOHOCTEM
00ydJaromuxcsi, TMO3HABATEIbHOW AaKTUBHOCTH, WCCJIEIOBATEIbCKUX YMEHHH, KPUTUIHOCTH
MBIIJIICHUA, I/IHTepeca K I/I3y‘IeHI/IIO FeOMeTpI/II/I;

¢dopmupoBaHue (YHKIMOHAIBHOW TI'PaMOTHOCTH, PEJICBAHTHOW TI'E€OMETPUHU. YMEHUS
paCHOBHaBaTL HpOSIBJIeHI/IH FCOMeTpI/I‘{eCKI/IX HOHHTHﬁ, OGBCKTOB 158 SaKOHOMepHOCTCﬁ B
peaNbHBIX JKU3HEHHBIX CUTYallUsX U MPU U3YYCHUH APYTUX YUCOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJECIMPOBAHUS PEAbHBIX CUTyalldid, HWCCIEAOBAHUS
IIOCTPOEHHBIX MOJENEH, HHTEPIIPETALUU II0JIyYCHHBIX PE3YJILTATOB.



OCHOBHBIMHU COJIEpP)KATeIIbHBIMUA JIMHUSIMU  y4eOHOrOo Kypca «['eomerpusi» B 10-11
Kjaccax sBisATCs: «[IpsiMble M IIIOCKOCTH B NPOCTpaHCTBE», «MHororpanHuku», «Tena
BpallleHus», «BEeKTOphI U KOOPAUHATHI B POCTPAHCTBE», «J[BIKCHHSI B IIPOCTPAHCTBE.

ChopmymupoBanHoe Bo ®PI'OC COO tpeboBaHWE «yMETh OINEPUPOBATH IMOHATHSIMI,
pEeBaHTHBIMU T€OMETPUH Ha yriay0iaéHHoMm ypoBHe oOyueHnus B 10-11 kmaccax, OTHOCUTCS KO
BCEM COJACpXATEIbHBIM JIMHHUSIM Y4eOHOro Kypca, a (OpMUPOBAHUE JIOTUYECKUX YMEHUU
pacripenenseTcss He TOJBKO IO COJEpXKAaTeJIbHBIM JIMHUSM, HO W IO ToxaM OOydeHHs.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM  pe3ysbTaTaM  OCBOCHUS
®enepanbHOil pabouel MporpaMmbl, pacrpeneaEHHbIM M0 rojamM o0yueHus, CTPYKTYpPUPOBAHO
TakuM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, NPHUHIHUIUAIBHBIM BOMpOCaM OOydJaromuecs
o0pamanuch HEOJHOKPATHO. JTO TMO3BOJSET OPraHU30BaTh OBJAJACHUE T€OMETPUYECKUMHU
MOHSATUSMHM U HABBIKAMHU IIOCIEAOBATEIbHO U TMOCTYNATEIbHO, C COONIOJCHHEM MPHUHIIUIIA
MPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIOYaTh B OOILIYyI0 CHCTEMY T'€OMETPHYECKHX
MPEACTABICHUN 00YyYarouXxcs, paciupssi U yriyousist €€, o0pa3ysi MpOUYHbIE MHOXKECTBEHHBIC
CBSI3H.

[Tepexon K U3y4EHHIO TE€OMETPUU HA YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

co3marh ycnoBus i auddepeHnmanuu  00ydeHHs, MOCTPOCHUS WHANBUAYAIbHBIX
00pa30BaTEeNbHBIX  MPOTpaMM, OOECHEYUTh YIIIYONEHHOE W3Y4YeHHE TEOMETPHH  Kak
COCTaBIIAONICH yueOHOro mpeameTra «MaremaTuka,

MOJMOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO U3yUeHUS MaTeMaTUKH C y4€TOM BbhIOOpa
Oynymeit mpocdeccuu, obecrieunBasi MPEEMCTBEHHOCTh MEXIy OOMIMM H MpodeCcCHOHATHHBIM
o0pa3zoBaHHEM.

Ha m3yuenue yuyebHOro kypca «l'eomerpusi» Ha yriayOn€HHOM ypoBHe oTBoauTcs B 11
kiacce — 102 vaca (3 gaca B Hezemo).



COAEPKXAHUE OBYUYEHUA
11 KJIACC

Tesa Bpamenus

[ToHsATHS: TUIUHIpUYECKAst TOBEPXHOCTh, KOHMYECKAs! TIOBEPXHOCTD, ChepruiecKas
IIOBEPXHOCTh, 00pa3yrolue noBepxHocTei. Tena BpaleHus: LHIMHIP, KOHYC, yCeUEHHBIN
KOHYC, c(epa, map. BzaumHoe pacnonoxenue chepsl U INIOCKOCTH, KacaTeabHasl IJI0CKOCTb K
cdepe. M300pakenue e BpalieHus Ha INIOCKOCTH. Pa3BépTka nnnmuHapa u konyca. CuMMeTpus
cdepsl U mapa.

O6béM. OcHoBHBIE CBOIicTBa 00BEMOB Tel. Teopema 06 00bEME MPAMOYTOILHOTO
napajiesnenunesa u cineacTsus u3 He€. OO0bEM NpsMON M HAKJIOHHOW IPU3MBI, IWINHAPA,
nupaMuiel U KoHyca. O0bEM 11apa U LapoBOr0 CETMEHTA.

Kom6unanuu ten BpamnieHust U MHOrorpaHHuKoB. [Ipu3Ma, BnucaHHasi B HIUIIMHAD,
onucaHHas okoJjo unuHapa. [lepeceuenue chepsl u mapa ¢ mwiockocthro. Kacanue mapa u
cdepbl II0CKOCThIO. IIoHATHE MHOTOIrpaHHUKA, OIIMCAHHOI'O OKOJIO cepsl, chepbl, BIUCAHHON B
MHOTOTPaHHMK WJIN TEJIO BPALCHMUSL.

[Tnomane MOBEPXHOCTH IWIMHIPA, KOHYCa, TUIOIMaas chepsl u e€ gactei. [lomodue B
npoctpancTBe. OTHOLIEHHE 00BEMOB, MIJIOLIA el TOBEPXHOCTEH MOJOOHBIX (Uryp.
ITpeoOpa3oBanue nomodus, romoTeTHs. Pemenne 3a1ay Ha MIIOCKOCTHU C UCIOIb30BAHUEM
CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenue ceueHnii MHOTOTPaHHUKOB U TE€J BPALLIEHUsI: CEYEHUS [IHJINHIpA
(mapayutenbHO U MePIEHANKYISIPHO OCH), CEYeHUs KOHYca (TTapajuieibHble OCHOBAHUIO U
HPOXO/ISIINE Yepe3 BEPIIUHY), CEUCHHS IIapa, METObI TOCTPOCHHUS CEUCHUIT: METO/T CIIE/IOB,
METO]I BHyTPEHHETO MPOEKTUPOBAHUS, METO]] IEPEHOCA CEKYIEN MIIOCKOCTH.

BekTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

BexTopsl B mpocTpanctBe. Onepanuu HajJ BeKTopaMu. BekTopHOE yMHOKEHUE BEKTOPOB.
CaolicTBa BeKTOpHOro yMHOXeHHUs. [IpsMoyroibpHas cucreMa KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Paznoxenue Bektopa no 6asucy. KoopanHaTHO-BEKTOPHBINA METOA IIpU
pELIEHNN T€OMETPUUYECKUX 3a/1ad.

JIBHKeHMsI B IPOCTPAHCTBE

JBmwxenus npoctpancTBa. OTobpakenus. [IBmkenus u paBeHcTBO uryp. Obuue
CBOMCTBA JBWKECHUW. BUABI IBMKEHNI: MTapalIeIbHbIN NEPEHOC, HEHTPAIBHASI CUMMETPHS,
3epKajibHasi CUMMETpPHUS, TIOBOPOT BOKpYT npsimoit. IIpeobpazoBanus nonodus. [psimas u chepa
Oiinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«'EOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

1) rpa:kaaHcKoe BOCIMTAHHE!

c(hOpPMUPOBAHHOCTH TPAKIAHCKOHN MO3UIINK 00YYaOMIErocsi Kak aKTHBHOTO U
OTBE€TCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06H_I€CTB3., MNpeACTABICHHUEC O MATCMATUYCCKHUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBJICHUH, IPOLIETYp TPaKIaHCKOTO O0IIeCcTBa
(BBI60pLI, OITIPOCHI U z[pyroe), YMCHUC B3aHMOI[eI>iCTBOBaTB C CONHUAJIbHBIMU MHCTUTYTAMU B
COOTBETCTBHUU C UX (1)YHKI_[I/I$IMI/I 1 Ha3HAYCHHEM,

2) NaTPHOTHYECKOE BOCTIUTAHME!

c(OpMHUPOBAHHOCTh POCCUMCKON IpaXKAaHCKOW UACHTUYHOCTH, YBAKEHUS K IPOILIOMY U
HACTOAIIEMY POCCUMCKON MATEMATHUKHU, HIEHHOCTHOE OTHOLIEHHUE K JOCTUAKEHUSIM POCCUMCKUX
MaTeMaTUKOB U POCCUHUCKON MaTeMaTUYECKOM IIKOJIbI, UCIIOJIb30BAHUE TUX JIOCTUKCHUH B
JIPYTUX HayKaX, TEXHOJIOTHSX, cepax SKOHOMUKH,

3) IyXOBHO-HPaBCTBEHHOE BOCIIHTAHHE:

OCO3HAaHHUC NYXOBHBIX HCHHOCTeﬁ pOCCHﬁCKOFO Hapozaa, C(bOpMI/IpOBaHHOCTL
HPABCTBCHHOI'O CO3HAHU:A, STHYCCKOI'0 MOBEACHU S, CBA3aHHOI'O C MMPAKTUYCCKHUM IMIPUMEHCHUCM
I[OCTI/I)KGHI/H\/JI HAayKHU U JCATCIBbHOCTBIO yqéHOl"O, OCO3HAHHME JIMYHOTO BKJIaZaa B IIOCTPOCHHUEC
YCTONYMBOTO OYIyIIETro;

4) acTeTHYECKOE BOCTIMTAHHE:

9CTETUYCCKOC OTHOICHUC K MHUPY, BKIIIOYUAA 3CTCTUKY MATCMATUYCCKUX
3aKOHOMepHOCTeI>’I, O6’BCKTOB, 3aaay, pemeHHﬁ, paCCY)KI[CHHfI, BOCIIPUUMYUBOCTD K
MAaTEMAaTUYCCKUM aCIICKTaM pa3IMYHbIX BUI0B I/ICKYCCTBa;

5) ¢pu3nyecKoe BOCIUTAHME:

c(OpMHUPOBAHHOCTh YMEHUS IPUMEHSITh MaTeMaTHUECKHUE 3HAHUSI B UHTEPECAX 370POBOIO
u 0e30macHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3710POBBIO (3710pOBOE
IINTAHUE, CGaﬂaHCI/IpOBaHHLIﬁ PCKUM 3aHITHU U OTAbIXA, pCTyJIdpHasn (I)I/I3I/I‘-ICCKEUI aKTI/IBHOCTB),
(I)I/I3I/I‘-ICCKOC COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO'O3HOpOBHTCHBHOﬁ JOEATEIBbHOCTEIO,

6) Tpy10BO€ BOCIIUTAHHE:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH TPYAOII00Us, MHTEpeC K pa3InyHbIM cepam
poeCCHOHATILHOM IEeATENILHOCTH, CBSI3aHHBIM C MATEMATUKON U €€ MPIIIOKEHISIMH, YMEHHE
COBEpIIATh OCO3HAHHBIN BBHIOOP Oyaymiel mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE [UIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHUECKOMY 00pa30BaHMIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHUIO B PEIICHUU
NPaKTUYECKHX 3a/1a4 MaTeMaTHIEeCKOI HAIPaBICHHOCTH;

7) PKOJIOTHYECKOE BOCTIMTAHHE:

c(OpMHUPOBAHHOCTH SKOJOTUYECKON KYJIbTYpPbI, IOHUMAHUE BIUSHUS COIIMAIbHO-
SKOHOMMYECKHUX MPOIIECCOB Ha COCTOSIHUE MPUPOIHOM U COLMANIbHOM Cpe/ibl, OCO3HAHUE
r7100aTbHOTO XapakTepa 3KOJOTHYECKUX MPoOIeM, OpHEeHTAIHsI Ha IPUMEHEHUE
MaTeMaTHYECKUX 3HAaHUH JUIA pelIeHHs 3a1a4 B 00JIACTH OKPY>KaIOIIeH Cpe/ibl, IITaHUPOBAHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX IMOCJIEICTBUMN AJI OKPYKAIOIIeH Cpeibl;



8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpMHUPOBAHHOCTH MHUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSA HAYKH U OOILECTBEHHOM MPAKTHKH, TOHUMaHHE MaTEeMaTHUECKOW HAyKH Kak chepbl
4eJI0BEUYECKOM AESITEIbHOCTH, TANOB €€ pa3BUTHUS U 3HAUMMOCTH I Pa3BUTUS LIUBWIN3ALNH,
OBJIQ/ICHHE SI3bIKOM MAaTEMAaTUKU U MAaTEMaTUYECKON KyJIbTYPOU KaK CPEJCTBOM IO3HAHUS MHPA,
TOTOBHOCTb OCYILECTBIIATh IPOEKTHYIO U UCCIEA0BATENIbCKYIO AEATENbHOCTh MHANBUAYAIBHO U
B IpyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble Jioruueckue IlCﬁCTBPISI:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKA MAaTEMaTHUYECKUX O0OBEKTOB,
HOHATHUH, OTHOILIEHUH MEXy HOHATUAMHU, (POPMYIUPOBATh ONpPENEIECHUS TOHATHIH,
yCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIIMHA, OCHOBAHUS ISl 0000IICHHS 1
CPaBHEHMsI, KpUTEPUU ITPOBOJUMOIO aHAIN3A,

BOCIIPUHUMATh, (HOPMYIUPOBATh U MPEe0OPa30BbIBATH CYXKIEHUS. YTBEPAUTEIbHbBIC U
OTpHILIATENIbHBIE, €IMHUYHbIE, YACTHBIE U O0ILUE, YCIOBHBIE;

BBISIBJISITh MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHSI B (paKTax,
JTaHHBIX, HAOJIIOICHUAX U YTBEPKICHUSX, IpeyIaraTb KpUTEPUH J1J1s1 BBISIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUN;

JIENIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX U MHAYKTUBHBIX
YMO3aKJIIOYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTHUH;

HPOBOJIUTH CAMOCTOSITEIBHO JJOKA3aTeIbCTBA MATEMAaTHUSCKUX YTBEPIKICHUI (TPSIMBIC U
OT MPOTHUBHOT0), BEICTPauBaTh apryMEHTAINIO, TPUBOIUTH NPUMEPHI K KOHTPIIPUMEDHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOBI,

BBIOMPATH CIIOCO0 perieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbIoupaTh HauboJiee NOAXOAAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJI€IIEHHbIX
KPUTEPHEB).

Ba3oBrbIe ucciienoBarejbCcKue 1eHCTBUA

UCII0JIb30BaTh BOIIPOCHI KaK MCCIIEA0BATEILCKUI MHCTPYMEHT MO3HaHUs, HOpMYyITUpOBaTh
BOIPOCHI, (PUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIIEMY, YCTaHABIUBATh HCKOMOE U JaHHOE,
(dbopMUpOBATh THIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3ULINIO, MHEHHUE;

MPOBOAUTH CAMOCTOSTEIHHO CIUIAHUPOBAHHBIIN 3KCIIEPUMEHT, UCCIEeI0BaHUE 110
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00BbEKTa, IBJICHUS, IPOLIECcCa, BBISBICHHIO
3aBHCUMOCTEN MeX /1y 00bEKTaMH, SIBJICHUSAMH, ITPOLIECCAMH;

CaMOCTOSITENILHO (JOPMYJIMPOBATH 000OIIEHHUS U BHIBOJIBI 110 PE3yIbTaTaM MPOBEIEHHOTO
HaOJII0/IeHUs, UCCIIEI0BAHNUS, OLIEHUBAThH JOCTOBEPHOCTH MOJIYUYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011eHNH];

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE NPOLECCA, & TAKXKE BBIABUIATD IIPEIIIOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmanmeii:

BBISIBJIATH 1€(UIMTHI MH(YOPMAINH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HA BOIPOC U TS
peLIeHMs 3a1a4H,;



BbIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, AaHAJTU3UPOBATb,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIMIO PAa3IMYHBIX BUJOB U GOpPM
IIPEJICTaBICHHUS;

CTPYKTYpUPOBaTh HH(OPMALINIO, IPEICTABIATh €€ B pa3IMuHbIX (hopmax,
WUTIOCTPUPOBATH TpaduuecKH;

OLIEHUBATh HAAEKHOCTh MH(OPMAIHH IO CAMOCTOSTEIBHO C(HOpPMYyITNPOBAHHBIM
KPUTEPUSIM.

KoMmyHuKaTHBHBIE YHMBepPCcabHbIEe YYeOHbIe JeiicTBHUSA

Oo0wmenue:

BOCIIPUHUMATH U (POPMYIIHPOBATH CY>KACHHUS B COOTBETCTBUH C YCIOBHSMH U ICISIMU
06III€HI/19[, SACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U NMCbMCHHBIX
TCKCTAaX, AaBaThb MMOSACHCHUA IO X0y PCIICHHUA 3ala4, KOMMCHTHPOBATDH HOJIy‘-ICHHI:Iﬁ
pe3yJibTar;

B X0JIe 00CYK/IEHHsI 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYXKJaeMOW TeMBbI, IPOOIIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBATh UACHU, HACIICHHBIC HA ITIOUCK PCIICHUSA, COIIOCTABJIATh CBOU
CYXKACHUA C CYXKACHUAMUA JAPYIrUX YUAaCTHHUKOB AMUaJora, 06Hapy>KI/IBaTI) Pas3iiniuc u CXoaCTBO
HO3UIHI, B KOPPEKTHOU (hopMe GOPMYIHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHHUS,

IPE/ICTAaBIATh PE3YJIBTAThl PELICHUS 33a]a4H, SKCIIEPUMEHTA, UCCIIeIOBaHHS, TIPOCKTA,
CaMOCTOSITENILHO BEIOMPATh (hopMaT BBICTYIUICHHS ¢ YIETOM 3a/1a4 MTPE3CHTALUH U
0COOEHHOCTEHN ayJUTOPHH.

PeryasiTuBHbIe YyHUBEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

COCTABJIATH IJIaH, JITOPUTM PELICHUs 33aJa4H, BBIOMPATh CIOCO0 PELIeHUs C y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBAThH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOW MH(OpMALIHH.

CaMOKOHTpOJIL, 3MOHHOHaJIbHLIﬁ NHTEJJICKT.

BJIAJICTh HABBIKAMH MTO3HABATEIBHON peIIEeKCUH KaK OCO3HAHUS COBEPIIAEMBIX ICHCTBUI
U MBICIIUTENILHBIX MPOIECCOB, HX PE3YJIbTAaTOB, BIAJECTh CIIOCO0OAMH CaMOITPOBEPKH,
CaMOKOHTPOJIS TIpOIlecca U pe3yabTaTa pelieHus MaTeMaTHIeCKON 3a1a4u;

MPEBUJIETh TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTH MIPH PEIICHUU 33]]a4H, BHOCUTH
KOPPEKTHBHI B ICITEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIIBCTB, JJAHHBIX, HAMICHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LIEJIH U YCIOBUSAM, OOBSICHATH MPUIHHBI
TOCTHKEHUS WM HEIOCTIKEHUS Pe3yIbTaTOB JESTEIILHOCTH, HAaXOUTh OIIMOKY, 1aBaTh
OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eTEJILHOCTD !

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYATBHON paOOTHI MPH
pelIeHnH y4eOHBIX 3a/1a4, TPUHUMATh 1€ COBMECTHOU JCSITEIBHOCTH, INIAHUPOBATH
OpraHu3aII0 COBMECTHOM paboThI, pacipenessaTh BUAbI padoT, J0roBapuBaThCs, 00CYXIaTh
MIPOLIECC B PE3YNIBTAT pabOTHI, 0000IIaTh MHEHHUSI HECKOJIBKHUX JIFO/ICH;

y4acTBOBATh B IPYIIOBLIX (hopMmax paboTsl (00CYKaACHHS, 0OMEH MHEHHIA, KXMO3TOBBIE
HITYPMBI» M UHBIC), BBIMOJIHATH CBOIO YaCTh PA0OTHI M KOOPIHHUPOBATH CBOU JICHCTBHS C



JIPYTUMHU WICHAMH KOMaH/IbI, OIICHUBATh KQ4€CTBO CBOETO BKJIaAa B OOIIUI MPOIYKT 11O
KpUTEepUsiM, CHOPMYIIMPOBAHHBIM YUYACTHHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

3K konmy 11 ki1acca oOyJaroniuiicss HAyIUTCS:

e CcBOOOJIHO OMEPHPOBATH IOHATHSIMH, CBA3aHHBIMHU C IIWINHAPUIECKOH, KOHHUECKOU U
cheprueckoi MOBEPXHOCTIMU, OOBSICHITH CITIOCOOBI TTOTyUEHUS,

® OIEpPHPOBATH MOHATHUSIMH, CBI3aHHBIMH C TEJIAMH BpAIICHUS: [IMJIHHIPOM, KOHYCOM,
cdepoii u mapom;

e pacro3HaBaTh Teja BpaiieHus (UIUHIP, KOHYC, cdepa U map) U 00BACHITH CIOCOOBI
TIOJTYYCHUS TEJI BPAIICHUS;

e Kkiaccu(UIUPOBATh B3AUMHOE PACIIONOKEHHE CHEPhI U TUIOCKOCTH;

®  BBIUMCIIATH BEJIMYHHBI AJIEMEHTOB MHOTOI'PAaHHHUKOB U TEJI BpaIlleHUs, 00BEMBI U
TUTOIIATA TTIOBEPXHOCTEH MHOTOIPAHHUKOB U TEJI BPAIICHHUS, TCOMETPUICCKUX TEI C
pUMEHEHUEM (HOPMYIT;

e CBOOOJIHO ONIEPUPOBATH MOHATHSIMHE, CBSI3aHHBIMU C KOMOWHAITUSIMU TEJT BPAIICHUS U
MHOTOTPAaHHHKOB: MHOTOTPAHHUK, BITMCAHHBIN B c(hepy U ONMUCAHHBIN OKOJIO CEpHI,
cdepa, BMcaHHAss B MHOTOTPAaHHUK HJIU TEJIO BPAICHUS,

® BBIYHUCIIATH COOTHOIICHUS MEXKTY IIOMAISIMK IIOBEPXHOCTEH U 00bEMaMU TTOJJOOHBIX
Ten;

e u300pakaTh M3y4aeMbie (PUTYPHI, BBIMOJHATE (BBIHOCHBIE) IIOCKUE YEPTEXKH U3
PUCYHKOB MIPOCTHIX O0BEMHBIX (QUTYP: BUI CBEPXY, COOKY, CHH3Y, CTPOUThH CEUCHUS
TEJ BpaIICHUS;

® U3BJICKATh, UHTEPIPETUPOBATH U MPEoOPa30BBIBATH HH(OPMAILIHIO O
MIPOCTPAHCTBEHHBIX TEOMETPHUECKUX (PUTYpaX, MPEICTABICHHYIO HA YePTEekKaAX U
pHUCYHKaX;

e CcBOOOJIHO ONIEPUPOBATH MMOHITHEM BEKTOP B IPOCTPAHCTRE;

®  BBINOJIHATH ONEPALIMU HAJl BEKTOPaMH,

® 33/1aBaTh MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOU CUCTEME KOOPIUHAT,

® pemiath FeOMETPUUECKUE 33a]a4H HA BEIUMCIICHHUE YTIIOB MEXKIY MPSIMBIMU U
TUTOCKOCTSIMH, BBIYMCIIEHUE PACCTOSIHUIA OT TOYKH JI0 IJIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHNE BEKTOPHO-KOOPHMHATHOTO METOa ITPH PEIICHUH;

e CcBOOOJHO ONEPUPOBATH MOHITHIMHU, CBSI3aHHBIMU C JIBIDKEHUEM B TIPOCTPAHCTBE,
3HATh CBOMCTBA JIBWKECHUI,

®  BBINIOJIHATH U300paKEHHSI MHOTOT'PAHHUKOB U TEJT BPAIICHUS TIPH MapalIeIbHOM
MePEeHOCe, IEHTPATLHOW CHMMETPHH, 36pKATbHON CHMMETPHH, TIPH ITOBOPOTE BOKPYT
npsIMOH, TIpeoOpazoBaHus O00uS;

® CTPOWTH CEYCHHSI MHOTOTPAHHUKOB M TEJI BPAIICHUS . CCUCHUS IMITHHIPA
(mapautenbHO U MEepIEeHANKYISPHO OCH), CEYCHUs KOHYca (IapasuielibHble OCHOBAHUIO
U MPOXO/ISIIKE Yepe3 BEPIINHY), CEUCHUS 11apa,;

® HCIOJI30BATh METOJIbI IIOCTPOSHUS CEUEHUI: METO]] CIIEI0B, METO]] BHYTPCHHETO
POCKTHPOBAHUS, METO]T TIEPEHOCA CEKYIIEH IIIOCKOCTH;

® JIOKa3bIBATh T€OMETPUUYECKUE YTBEPIKICHUS,



MPUMEHSITh T€OMETPUYECKHE (DAKTHI IS PEIICHUS] CTEPEOMETPUIECKHX 3a]1ad,
NPEIOIararoIIuX HECKOJIBKO MIAroB PEIICHUs, €CJI yCIOBUS IPUMEHEHUS 3a/1aHbI B
SIBHOW W HEsIBHOU (hopme;

pemaTh 3aauu Ha JJ0Ka3aTelbCTBO MAaTEMATUYECKUX OTHOIICHUN M HAXOXKICHHE
TEOMETPUYECKHX BEIHUMH,

NPUMEHSTH TPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH
PEIICHUU CTEPEOMETPUICCKUX 3a/1a4;

NPUMEHSTH MTOJTyYCHHBIC 3HAHUS Ha MIPAKTUKE. CPABHUBATH, aHAIIM3UPOBATH U
OIICHUBATh PEAIbHBIC CUTYAIlNH, TPUMCHSTh U3yUCHHBIE TIOHSATHUS, TEOPEMBI, CBOWCTBA
B TIPOIIECCE MOMCKA PEIICHUS] MaTeMaTHYECKH C(HOPMYITUPOBAHHOM MTPOOIIEMBI,
MO/JICJIMPOBATh PealIbHbIC CUTYallUU Ha S3bIKE TE€OMETPUH, HCCIICIOBAThH TIOCTPOCHHBIC
MOJICJIH C UCIIOJIb30BAHNEM TE€OMETPUICCKUX IMOHSATHI M TEOpEM, armapaTa anreopsl,
pemIaTh MPaKTUICCKHE 3a/1a4H, CBSI3aHHBIC C HAXOXKICHUEM TeOMETPUICCKUX BEITNINH;
UMETh TPEICTABICHUS 00 OCHOBHBIX ATAllax Pa3BUTHS T€OMETPUHU KaK COCTABHOU
gacT (pyHIaAMEHTA Pa3BUTHUS TCXHOJIOTHA.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KosnyecTBO yacon JJIeKTPOHHbBbIE
Ne /i HaumeHoBaHue pa3iesioB H TeM Konrposusie  Tpakriseckie (undpoBbie)
MPOrpaMMblI Bcero paGoThI paGoTh: o0pa3oBaTejibHbIE
pecypchl
1 AHaMTHYECKast TEOMETPHS 15 1
5 [ToBTOpeHME, 0606III€H%€ u 15 1
cUCTEeMaTH3alUs 3HAHUH
OO0BEM MHOTOTpaHHUKA 17 1
Tena BpaieHus 24 1
5 [Tnomanu moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrkeHus 5 1
7 [ToBTOpEHME, 06o6meHI/vIe u 17 5
cUCTEeMaTH3allUs 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbBbIE
Hdara uudgposbie
Nen/m  Tema ypoka Kontpoabsubie  IIpakTuuyeckue
Bcero u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
1 [ToBTOpenue Tems! "KoopauHaTsl BeKTOpa 1
Ha MJIOCKOCTH M B IPOCTpaHCTBE"
5 [ToBTOpenue Tems! "'CkansgpHoe 1
MIPOM3BEICHUE BEKTOPOB"
3 [ToBTOpeHue TeMbl 'Bhruncnenue yria 1
MEX/1y BEKTOpaMHu B IPOCTPaHCTBE"
4 IToBTOpenue Temsbl "'YpaBHEHUE NPSIMOH, 1
MIPOXOJIAIIEH uepe3 IBe TOUKHU"
5 VYpaBHEHME IJIOCKOCTH, HOPMaJIb, 1
YPaBHEHHUE IUIOCKOCTH B OTPE3Kax
6 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IIJIOCKOCTU B OTPE3KaxX
7 BekTopHoe npoussenenue 1
3 JIuHeiliHbIe HEPAaBEHCTBA, TUHEUHOE 1
MpOrpaMMHUpPOBAHUE
9 JIuHeiiHble HEPABEHCTBA, TUHEUHOE 1
MIPOrpaMMUPOBaHKE
10 AHaIUTUYECKHE METO/IbI pacuéTa yria 1

MCXKAY NPSIMBIMA B MHOT'OT'PAaHHUKAX




AHaIUTUYECKHE METO/IbI pacuéTa yria

1 MEX/1y TJIOCKOCTSMHU B MHOTOIpaHHUKAX

12 dopMya pacCTOSHUS OT TOYKH 10
IJIOCKOCTH B KOOPJIMHATAX

13 HaxoxneHnue paccTostHui OT TOUYKHU 10
IIJIOCKOCTH B KyOe

14 Haxosxnenue paccTosiHui OT TOYKHU 710
IUIOCKOCTH B MPAaBUIILHON MTUPaMHJIe

15 KonTponbhast pabora "AHanuruueckas
reoMeTpus’

16 Ceuenuisi MHOTOTPaHHUKOB: CTaHJAapTHBIE
MHOTOTPaHHUKHU

17 CeueHust MHOTOTPAaHHUKOB: METO/I CJIE/IOB
CeueHrs MHOTOTPAHHUKOB: CTaH/IAPTHBIE

18 MJIOCKOCTH, TIEPECEeUEHUS TIPSMBIX U
IIJIOCKOCTEN

19 [TapannenbHble NpsSMbIE U MIJIOCKOCTH:
napajuieJIbHbIe CEUECHUS

20 [TapamienbHble MPSIMbIC U TIFIOCKOCTH:
pacy€r OTHOLIEHUI
[TapamiensHbIE MPSIMBIC U TITIOCKOCTH:

21 YTIIBI MEXTY CKPEITUBAIOIIIMMHUCS
TIPSIMBIMU
[lepnenaukynsipHbIe MIPSMBIE U

99 MJIOCKOCTH: CTaHAAPTHBIE Mapbl
MEPIEeHIUKYISIPHBIX TUIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOIPaHHUKOB

23 IlepneHIuKyNsIpHBIE IPSIMBIE U




IJIOCKOCTH: TEOPEMA O TPEX
MePIeHIUKYIApax

24

25

26

IlepneHquKynspHBIE IPSAMBIE U
IIJIOCKOCTH. BBIYMCIICHHUS [IIUH B
MHOI'OIPaHHUKAX

[ToBTOpEHHE: MIOIIA U
MHOTOYTOJIbHUKOB, ()OPMYJIBI ISt
TIoIIaIel, COOOpaKECHHSI ITOT00MS
IToBTOpEHHE: MIOIIA U

MHOTOYTOJILHUKOB, (DOPMYJIBI JIJIs
101 e, COOOPaKEHHS TIOI00MS

27

[ToBTOpenue: omanu
MHOTOYTOJILHUKOB, (DOPMYJIBI JISI
iomaaen, cooopaxxeHust moao0ous

28

[Inomanm ceyeHMit MHOTOIPAaHHUKOB!
IUIOLIA/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4acTH, COOOpaKeHUs MoAo0us

29

30

31

[Tnomaau ceyeHuit MHOrOrpaHHUKOB!
TUTOIIAM TOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHHUs MOA00Us
Konrponsnas padota "[loBropenue:

MHOTOT'PaHHHUKH, CEYEHUS
MHOT'OI'PaHHHUKOB"

O06BéM Tena. O0BEM MPSIMOYTOIBLHOTO
napaiesnenunena

32

3amgaun 00 yaBOCHUH Ky0a, 0 KBaJApaType
Ky0a; 0 TPUCEKIUH yria

33

CrepeoMeTpHUECKUE 3a]]a4H, CBA3AHHBIE C




00BEMOM MPSIMOYTOJIBHOTO
napasuieNenureaa

HpI/IKHaI[HBIC 3aJa4M, CBA3aHHBIC C

34 BBIUUCIIEHHEM 00BbEMa IPSMOYTOJIBHOTO
napaiesenumnea

35 O0BEM IPSIMON TPU3MBI

36 CrepeoMeTpHyeCKHEe 3a/1a4H, CBSI3aHHBIE C
BBIYHCIICHHEM 00bEMOB IPSIMOMN TPU3MBI

37 [TpuknaaHbIie 3a1a9u, CBSI3aHHBIE C
00BEMOM TMIPSIMOH TPU3MBI
Boruncnenne 00bEMOB TeI ¢ TOMOIIBIO

38 onpeaenéHHoro uurerpana. Oobpém
HAaKJIOHHOM IPHU3MBbI
Brruncnenne 06bEMOB Tell € TOMOIIBIO

39 ornpenenéHHoro uHrerpana. O0sEm
MTUPAMHU/TBI

40 ®dopmyna 00bEMa mupamuabl. OTHOIICHUE
00BEMOB TTUPaMU/] C OOIITUM yTIIOM

41 ®opmyna 06béma nmupamuibl. OTHOIICHKE
00BEMOB TTUPaMU/] C OOIITUM yTIIOM

42 CrepeoMeTpHUEeCKHE 3a]1a4H, CBSI3aHHbIE C
00bEMaMU HaKJIOHHOW MPU3MBbI

43 CrepeoMeTpHUeCKHe 3a/1a4H, CBSI3aHHBIE C
00BEMaMH MUPaMUIbI
[Tpuknanueie 3axayu o Teme "OO0bEMBI

44 Tel"”, CBsI3aHHbIE C 00BEMOM HAKJIIOHHON
MIPU3MBI

45 [Mpuknanueie 3axauu o Teme "OO0bEMBI




Ten", CBsI3aHHBIC ¢ 00BEMOM MHUPAMHUIBI

[Ipumenenne 00bEMOB. Brruncienue

46 paccTOsTHUS JI0 ITIOCKOCTH

47 Kontposbnas padota "O0bEM
MHOTOTpaHHHUKa'"
Hunuuapudeckas HOBEPXHOCTS,

48 o0pa3yromne MWIHHIPHISCKON
MMOBEPXHOCTHU

49 Munuaap. [Ipsamoii KpyroBou HUIMHAP.
[Inomane MOBEpXHOCTH HUIIMHIPA

50 Konunueckas moBepXHOCTh, 00pazyroIiue
KOHHMYECKOU noBepxHocTu. Konyc

51 CeueHune KOHYycCa TUIOCKOCTHIO,
MapajuieTbHOM TUIOCKOCTA OCHOBAHUS

59 VY ceuénnblil konyc. M300pakenue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaaps 60KOBOM MOBEPXHOCTH U
MIOJTHOM NMOBEPXHOCTU KOHYCa

54 [Tnomans 60KOBOI MOBEPXHOCTH U
ITOJTHOM MTOBEPXHOCTH KOHYCa
CrepeomeTpuuecKkue 3aauu Ha

55 JI0KA3aTeIbCTBO M BEIUUCIIEHUE,
MMOCTPOCHUEM CEUCHUN NUITUHIPA, KOHYCa
CrepeomeTpuuecKkue 3a1a4u Ha

56 JI0KA3aTeNIbCTBO U BHIYMCIICHHE,
MOCTPOCHUEM CEUEHUN HUIUHAPA, KOHYCa

57 [Ipuknagueie 3aa4u, CBI3aHHbBIE C

MUINHAPOM




58

HpI/IKJIaI[HBIC 3aJa4u, CBA3aHHBIC C
MUJINHAPOM

59

60

61

Cdepa u map
[Tepecedenue chepsl U mapa ¢

wiockocThio. Kacanue mapa u chepsl
IJI0CKOCThI0. Bua u n3o0paxenue mapa

[epeceuenue cheps! u mapa ¢
wiockocThio. Kacanue mapa u chepsl
IJIOCKOCTRI0. Bua u n3o0paxenue mapa

62

63

64

VYpasuenue chepsl. [Lnomans chepst u e
yacTen

CummMmeTtpust cdepsl u mapa
CrepeomeTpHuuecKue 3a1a4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHHUE,

CBsI3aHHBIE CO chepoit U 1mapom,
IIOCTPOCHHUEM UX CEUEHUH IIIOCKOCTBHIO

65

CrepeomeTpHuuecKue 3aa4u Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
CBSI3aHHBIE CO CEpoit U mapom,
MMOCTPOCHHUEM UX CEUEHUH MITOCKOCTHIO

66

[TpuknagHelie 3a1a4n, CBI3aHHBIE CO
cthepoit u mapom

67

68

[ToBTOpEHME: OKPYHKHOCTH Ha TIIOCKOCTH,
BBIYHUCJIICHHUA B OKp}I)KHOCTI/I, CTaH)IapTHI)Ie
nmoxoous

Paznmuunnie KOMGI/IHaI_[I/II/I TCJI BpalliICHUSA U
MHOT'OIr'paHHUKOB

69

3amauu o Teme "'Tena ¥ MOBEPXHOCTH




BpaleHus"

70

71

3amaun 1o Teme "Tea 1 MOBEPXHOCTH
BpauieHus"

Kontposbnas padora "Tena u
MMOBEPXHOCTH BpamieHus"

72

O06béM mumHapa. Teopema 06 00bEMe
IpsAMOro quJinHApa

73

74

Berunciienne 00bEMOB Tell ¢ TOMOIIBIO
ornpenenéHHoro uaTerpana. O0sEm
KOHYca

ITmowany OOKOBOM U ITOJIHOK
MOBEPXHOCTH KOHYCa

75

CrepeomeTpuuecKkue 3aa4uu, CBI3aHHbBIC C
BBIYUCIICHHEM 00BEMOB IIMITHMH/IPA,
KOHYycCa

76

77

[Tpuknagueie 3agaun mo Teme "'OO0BbEMBI U
TIJIOIIAIM TTIOBEPXHOCTEN T

O0BEM mapa 1 1apoOBOTO CEKTOPA.
Teopema 06 06bvEMe mapa. [1nomans
cdepsrl. CTepeoMeTprudecKre 3a1auy,
CBSI3aHHBIE C BEIYMCIEHUEM 00BHEMOB
nrapa, MapoBOr0 CETMEHTA U IapOBOT0
CEKTOpa

78

[Tpuknanueie 3axauu o Teme "OO0bEMBI
Ten'", CBsI3aHHBIE C O0BEMOM T1apa u
momaasio chepbl. COOTHOMICHUS MEXKTY
TUIOMIAISIMU TTOBEPXHOCTEH U 00bEMaMH
MMOIOOHBIX TEJ




79

80

[TomoOHbIE TeNa B MPOCTPAHCTBE.
N3menenue o0bEéMa 1pu mogoouu.
CrepeomeTpudecKue 3a1a4M, CBI3aHHbBIC C
BBIYHMCICHHEM 00HEMOB TEJI U IIIOIIAEH
MOBEPXHOCTEH

KonTponbras pabota "Ilnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX TET"

81

82

83

JiBuxenust npoctpaHcTBa. OToOpakeHus.
JIBvokeHus U paBeHCTBO (uryp. OOrme
CBOICTBA JBHKCHUM

Buel nBukeHuil: napamiebHbIi
MePEHOC, IEHTPaIbHas CHMMETPHS,
3epKaJibHasi CHMMETpPHSsI, TOBOPOT BOKPYT
psAMON

[Ipeo6pazoBanus nogodus. [Ipsmas u
cdepa Ditnepa

84

FGOMeTpI/I‘-ICCKI/Ie 3ala41 Ha TPUMCHCHUEC
JABUKCHUA

85

86

87

Kontponbnas padota "BekTops! B
npocTpaHcTse”

Oo6o6maromiee nopropenue 11 nonaruit u
MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3aLUsl 3HAHUI
"[TapaynenbHOCTh NPSAMBIX U TUIOCKOCTEH
B IIPOCTpaHCTBE"

O6o06maromee nosropenue 11 nonaruit u
MeTOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTU3aL1s 3HAHWUM




"BekTopsl B npocTpaHCcTBE"

88

89

90

91

92

93

O6o6maromee noropenne 11 mouaTuii u
METOJIOB Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTH3alNsI 3HAHUN
"BekTopsl B npocTpaHCcTBE"

O6o6maromee noropenne 11 mouaTuii u
MeTOJI0B Kypca reomeTtpun 10-11
KJIACCOB, CUCTEMAaTH3alNs 3HAHUN:
"O0beM MHOTOrpaHHHKA'"

O6o6maromee noropenue 11 moHaTuii u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CUCTEMAaTHU3aIUsl 3HAHUN:
"O0beM MHOTOTpaHHHKA'"

O6o06maromiee nopropenue 11 nonaruit u
MeTo/0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3alUsl 3HAHUH!
"ITnomaau moBepXHOCTU U OOBEMBI
KpYyTJbIX TET'

O6o06uaromiee nopropenue 11 nonaruit u
MeTO/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTeMAaTH3aIUsl 3HAHUH!
"ILnomanu MOBEpXHOCTH U OOBEMBI
KpYyTJbIX TET

Hrorosas KOHTPOJIbHAsA pa60Ta

94

95

WroroBas koHTpoJsibHas paboTa

[ToBTOpeHue, 06001mIeHNE 1
cUcTeMaTH3alus 3HaHu|

96

HcTopus pa3BUTHS CTEPEOMETPUM KaK




HAYKH U €€ POJIb B pa3BUTHUH
COBPEMEHHBIX MHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUN

97

Hcropust pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ pojb B Pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI
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Hcropust pasBUTHS CTEPEOMETPHUH KaK
HAyKU U €€ pOJIb B pa3BUTUU
COBPEMEHHBIX HHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUH
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HayKU U €€ poJIb B PA3BUTUH
COBPEMEHHBIX UHKCHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUN

HcTopus pa3BuUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUMN

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

HcTopus pa3BUTHS CTEPEOMETPUM KaK
HAYKU U €€ poJib B Pa3BUTHU
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIbIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

Feometpua 10-11knaccbl: yue6HUK anAa obpasoBaTenibHbIX OpraHM3aumii: 6a3oBbiii U
yrnybneHHoiii yposHu //1.C.AtaHacaH, B.®.byty3ps, C.6.Kagomues gp., U3aatenbcrso
«MpocsewweHune»

METOAUYECKHUE MATEPUAJIbI 1JIAA YYUTEJIA

YrnybneHHoe usyyeHme reometpum B 10-11 Knaccax. Metoguueckue peKkomeHgauum K
yuyebHuKy A.[l.AnekcaHgposa, A.J1.BepHepa, B.U.PbixkuKa: yuebHoe nocobue agnsa
obuweobpasoBatenbHbix opraHusaumii / AkceHos K.H., MpaTtycesnu M 1., /U3pgaTtenpcTeo
«lMpocseweHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

YrnybneHHoe usyyeHme reometpum B 10-11 Knaccax. Metogmuueckue peKomeHgauum K
yuebHuKy A.[.AnekcaHgposa, A.J1.BepHepa, B.U.PbixkuKa: yuebHoe nocobue agns
obuweobpasosatenbHbix opraHusaumii / AkceHos K.H., MpaTtycesnu M.A., /U3pgaTtenbcTeo
«lMpocseweHune»
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