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COJAEPKAHUE YYEBHOI'O KYPCA «I'EOMETPUS»

10 KJIACC

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE NOHATUS CTepeoMeTpuH. Touka, mpsMasi, IIOCKOCTb, MPOCTpaHCTBO. IloHsTHe 06
aKCUOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3anMHOe pacrnosioKeHUE NPsMBIX B IIPOCTPAHCTBE: IEPECEKAIOLIMECS, IapajlIe/IbHbIE H
cKkpemuBawoomuecs npsmele. IlpusHaku ckpemmBaromuxcss npsmbix. [lapamienbHOCTh NpPSAMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE: NapajulebHbIe IPSMbIE B IIPOCTPAHCTBE, MAPALUIEIBHOCTD TPEX MPSIMBIX,
[apaJUIeIbHOCTh  HPSIMOM M IUIOCKOCTH. llapamiensHoe U LEHTpaJbHOE IPOECKTHPOBAHME,
n3zobpaxxenue ¢uryp. OCHOBHBIE CBOMCTBA MapalIeIbHOTO NMpoeKTupoBanus. M3o0paxenue ¢puryp B
NapajuleIbHOM NPOEKUMU. YTJIbI C COHANpAaBICHHBIMU CTOPOHAMH, Yrojl MEXAY MpsSMbIMH B
npocrpancTse. llapamienpbHOCTh IUIOCKOCTEN: NapauleiIbHBIE IUIOCKOCTH, CBOMCTBA INapajlIeNIbHBIX
iockocteil. [IpocTeiimme mpocTpaHCTBEHHBIE (UIYphl Ha IUIOCKOCTH: TETPajAp, Mapajuleienunes,
MOCTPOEHUE CEUCHHIA.

[lepnieHIUKYNSPHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHAUKYIISIPHBIE NMPSMbIE B MPOCTPAHCTBE,
IIpsIMBbIE NIApaJUIECIbHBIEC U NEPIIEHIUKYJIPHBIE K IIJIOCKOCTH, IPU3HAK NIEPIEHANKYIISIPHOCTH IPSIMON U
IUIOCKOCTH, TEOpEMa O NPAMOM NEPHEHAUKYISIPHOM IIOCKOCTH. OpTOroOHaJIbHOE IMPOEKTUPOBAHHUE.
[lepneHuKyIsp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKU JO IJIOCKOCTH, PACCTOSIHME OT IPSMOM 0
IUIOCKOCTH, MNpOeKuuss (Urypsl Ha IUIOCKOCTh. IleprneHauKyaspHOCTh IJIOCKOCTEH: IpHU3HAK
NIEPIEHIUKYJIAPHOCTHU ABYX IUIOCKOCTEN. Teopema o TpéX NepneHauKyspax.

VYTIIIbl B IPOCTPAHCTBE: YToJl MEXAY IPSMOM U INIOCKOCTBIO, ABYIPAHHBIN YTOJ1, JUHEHHBIN yroi
IByrpaHHoro yria. TpéxrpaHHblii 1 MHOTrOrpaHHble yribl. CBOICTBA MJIOCKUX YIJIOB MHOTOTPaHHOI'O
yria. CBOMCTBa MJIOCKUX U JABYI'PAaHHBIX YIJIOB TPEXIPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB
JUI TPEXTPAHHOTO YIJIa.

MHoOrorpaHHUKHU

Bunbel MHOTOrpaHHUKOB, pa3BépTka MHoOrorpaHHuka. [Ipuama: N-yronbHasi nmpusMma, npsmMas u
HaKJIOHHAs TpU3MbI, OOKOBasi M MOJHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunesn, npsMoyroiabHbIN
napajuleJienunes] U ero cpoictBa. Kparwaiimime myTd Ha NMOBEPXHOCTH MHOIOTpaHHMKa. Teopema
Oinepa. IIpoctpancTBenHas Teopema I[ludaropa. [lupamuga: N-yroiapHass mupaMujaa, NnpaBHIbHAs U
yceuéHHas nupamuiabl. CBoiicTBa pébep M OOKOBBIX I'paHell MpaBUIbHOW mupamuabl. [IpaBuibHBIE
MHOTOTPaHHUKU: MpaBUJIbHAS MPU3Ma U MpaBUIIbHAS MUPAMUJIA, IPaBUIIbHAS TPEYTOJIbHASI TUpaMKia
U MIPaBUIIBHBIN TeTpa’ip, Ky0. IIpeacraBnenue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTad/Ip, T0AEKadAP
U UKOCadIp.

Bbluuciienne »51eMEHTOB MHOTOTPAaHHUKOB: p&Opa, aumaroHanu, yribl. Ilnomans OGokoBoi
MOBEPXHOCTH U TOJHOW MOBEPXHOCTU HPSIMOM MPU3MBI, IUIOIIAJb OCHOBaHUIl, TeopeMa 0 OOKOBOM
MOBEPXHOCTU NpsMON mnpusMbl. [lnomaab OOKOBOH MOBEPXHOCTH M IMOBEPXHOCTH MPAaBUIBLHOM
MUPaMM/Ibl, TEOPEMA O IUIOIIAIN YCEUYEHHON TUPAMUIBL.

CuMMeTpust B IPOCTPAHCTBE. OJEMEHTHl CHMMETPUU IPaBUIIBHBIX MHOTOTPaHHHUKOB.
CumMeTpus B IPaBWJIBHOM MHOTOIPAaHHUKE: CUMMETpUS Mapajlieienurena, CAMMETPUs TPaBHIIbHBIX
MPU3M, CHMMETPHS PAaBUILHONW MUPAMHU/IBL.

BekTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPHI
KOJUIMHEAapHbIE, COHAIIPABJICHHBIE U MPOTUBONOJIOKHO HAMPABICHHBIE BEKTOPHI. PABEHCTBO BEKTOPOB.
JIeCTBHSL C BEKTOpaMHU: CIIO)KEHHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKMX BEKTOPOB,



YMHOXEHHE BEKTOpa Ha 4ucio. CBOMCTBa ClIOXKEHUS BEKTOpPOB. CBOICTBA YMHOKEHHSI BEKTOpa Ha
yucno. llonstue xomiutanapHbele BeKTOpbl. IIpu3Hak komiuianapHocTd TpEX BekTOpoB. IIpaBuiio
napajurenenumnena. Teopema O pasloKEHUU BEKTOpPA II0 TPEM HEKOMIUIAHAPHBIM BEKTOpaM.
[IpssMmoyronbHas cucremMa KoopAuHAT B mpocTtpaHcTBe. Koopaunatel Bektopa. CBsI3pb  Mexay
KOOPJMHATAMHM BEKTOpPA U KOOpAUHATAMU TOYEK. YTOJ MEXIY BeKTopaMmu. CKaasipHOE IPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenus

[TonsaTHs: OUIUHApPUYECKAs TOBEPXHOCTh, KOHUYECKAas IOBEPXHOCTh, cCepuueckas
MMOBEPXHOCTh, OOpa3yronue MmoBepxHocTel. Tena BpalleHUs: IWIMHIP, KOHYC, YCEUEHHBIM KOHYC,
chepa, map. BzaumHoe pacnonoxenue cdepbl M IIJIOCKOCTH, KacaTeidbHas IUIOCKOCTh K cdepe.
N300paxkenne Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpus cdepsl u
niapa.

O6béM. OcHoBHbIE cBoiicTBa 00bEMOB Teia. Teopema 00 00bEME MPSIMOYIOJIBHOIO
napajuiefienunena u cieacTsus u3 He€. O0bEM NpSIMON U HAKIOHHOW MPU3MBI, HUIHH]IPA, THPAMUIbI
1 koHyca. OOBEM 11apa v MapoBOro CErMEHTA.

KOM6I/IHaIII/II/I TCJI BpalllCHUA WU MHOI'OI'PaHHUKOB. HpI/ISMa, BIIMCaHHAas B HUJIMHAP, OMCaHHAaA
okozo nuimHApa. [lepecedenue cdeprl u mapa ¢ mwiockocteio. Kacanue mapa u chepsl II0CKOCTHIO.
[ToHsiTHE MHOTOTPaHHHKA, OMMCAHHOTO OKOJIO cdepsl, chepbl, BIMCAHHON B MHOTOTPAHHHUK WU TEJIO0
BpalllCHUS.

[Inomans MOBEpXHOCTH NMIMHIApA, KOHyca, miomans chepsl um e€ yacredd. [lomoOue B
npoctpancTBe. OTHOMEHUE 00BEMOB, IO MOBEPXHOCTEH MOA00HBIX Guryp. [IpeodpasoBanue
nonobusi, romoretus. Pernenuwe 3agady Ha IJIOCKOCTH C HCIOJNB30BAHHEM CTEPEOMETPHUYECKHX
METO/IOB.

HOCTpOGHI/Ie CEUeHUI MHOTI'OI'PpaHHUKOB W TCJI BpAllCHHA: CCUCHUA LHUJIMHIAPA (HapaJIJIeJH)HO n
MEPIEeHIUKYJIAPHO OCH), CEYEHMs] KOHyca (MapajUlesibHble OCHOBAaHMIO M MPOXOJSIIME dYepes
BEPILIUHY), CEYEHMs IIapa, METOAbl MOCTPOCHMsI CEYEHHMH: METOJ CIIEJOB, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHMSI, METOJI IEPEHOCA CEKYLIEH IIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bextopsl B mpoctpancTBe. Omnepanuu Haja BeKTOpamMH. BeKTOpHOE yMHOXEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHHs. IIpsMoyrosnbHas cucTeMa KOOpJMHAT B IPOCTPAHCTBE.
Koopaunatel Bekropa. Pasnoxenue BekTopa mo 6asucy. KoopanHaTHO-BEKTOPHBIH MeTOJ Hpu
pelIeHNY TeOMEeTPUYECKUX 3a/1a4.

JIBHKeHUs B IPOCTPAHCTBE

JBwxeHust npoctpanctBa. OtobpakeHus. JBuxkeHus u paBeHCTBO ¢uryp. OOume cBoiCTBa
IBWKEHUH. Buabl JBIKEHHWH: NapalienbHbIi IMEpPEeHOC, LEeHTpajdbHAas CHUMMETpHs, 3epKalbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeobpazoBanus nogobus. [Ipsmas u cdepa Ditnepa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O KYPCA «'EOMETPUS»
(YIJIYBJIEHHBIN YPOBEHbD)

JIMUHOCTHBIE PE3YJIBTATBI

1) rpa:knanckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3MIMU O0YUYArOMIErocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YjieHa POCCUHUCKOTO OOIIEeCTBAa, MPEACTABICHHE O MATEMaTHYECKUX OCHOBAaX ()YHKIIMOHHPOBAHHS
Pa3NUYHBIX CTPYKTYp, SBJICHHUN, MPOLEAYp TPaXJAaHCKOTO 00ImecTBa (BBIOOPHI, OMPOCHl U JPYToe),
YMEHHE B3aUMOJICHCTBOBATh C COLUAIbHBIMU HHCTHUTYTAMH B COOTBETCTBUU C MX (PYHKUHUAMU U
Ha3HA4YCHHEM;

2) naTpuoTHYECKOE BOCIMTAHUE:

c(OPMHPOBAHHOCTh POCCHICKON TPaXTAHCKOW HICHTUYHOCTH, YBAXKEHHS K MPOHUIOMY H
HACTOSIIIEMY POCCUMCKOM MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHMCKUX
MaTeMaTUKOB U POCCUKMCKON MaTeMaTU4YeCKOW IIKOJIbI, UCIOIb30BAHUE 3TUX JOCTUKEHUN B JIPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HaHHE JYXOBHBIX IEHHOCTEH POCCHIICKOrO Hapoja, c(hopMHUpPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, ITUYECKOr0 MOBEJICHUS, CBA3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAyKU U
JEeSTENIbHOCThIO YIEHOI0, OCO3HAHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

3CTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIIOYAs ICTETUKY MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJla4y, PEUICHHH, pacCyKIeHUH, BOCHPUUMYHBOCTh K MAaTEMaTHYECKHUM acIeKTaM
Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(OPMHPOBAHHOCTh YMEHHUSI MPHUMEHATh MaTeMaTHMUYeCKUe 3HaHMS B MHTEpecax 370pOBOro M
6e3omacHoro obpasa *HU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (3710pOBOE MUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, pEryisipHas (u3Mueckas aKTUBHOCTH), (hHU3HUECKOe
COBEpIIEHCTBOBAHUE IIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JESTENbHOCTbIO;

6) TpynoBoe BocniuTanue:

TOTOBHOCTb K TpPYHIy, OCO3HAaHHE LEHHOCTH TPYIOJIO0UsS, HHTEpeC K pa3IMyHbIM cdepam
npodeccnoHabHOM JIEeATENbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOW U €€ MPHIOKEHUSIMHU, yMEHUE
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccuu W peaan30BBIBATH COOCTBEHHBIC >KU3HEHHBIC
IUTaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHIO M €aMOOOpa30BaHUIO Ha
MIPOTSKEHUM BCEH KU3HU, TOTOBHOCTH K AKTUBHOMY YYacTHIO B PEIICHHM INPAKTUYECKUX 3ahad
MaTeMaTH4eCKON HalpaBJIeHHOCTH;

7) 3K0JI0rMYecKoe BOCIIUTAHME:

C(OPMHPOBAHHOCTh  JKOJOTMYECKOW  KYJIBTYpbl, IOHMMaHUE  BIUSHUS  COLMAIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, 0CO3HAHUE TI00aTIbHOr0
XapakTepa HSKOJIOTMUECKUX MpoOJieM, OpHEHTalus Ha NpPUMEHEHHWE MaTeMaTH4eCKUX 3HaHWM ais
pelIeHns 3a1a4 B 00JIaCTU OKpYXKaIoUei cpe/ibl, MIaHMPOBAHKE MTOCTYIKOB U OLEHKH X BO3MOXHBIX
MIOCJIEACTBUH JIUIs1 OKPY’KAIOLEN CPEbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH M OOILECTBEHHOM NMpaKTUKHU, MOHMMAHWE MaTeMaTHYeCKONM HayKH Kak cepbl 4elIOBEYECKOM
JESATEIBHOCTH, TANOB €€ Pa3sBUTUSA U 3HAUUMOCTH AJI Pa3BUTHs LIMBWIN3ALMU, OBJIAJECHUE S3BIKOM



MaTeMaTUKH W MaTeMaTH4YeCKOM KyanypOﬁ KaKk CpE€ACTBOM IIO3HAHUA MHpaA, TOTOBHOCTH
OCYHICCTBJIATDH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIILHOCTE MHAUBUAYAJIbHO U B T'PYIIIIC.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISBJISITH M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKUX OOBEKTOB, MOHATHIH,
OTHOIICHUH MEXAy TOHATUSAMHU, (OPMYIUPOBATH OMNpENCIICHUsS MOHATHH, YCTaHABIMBATH
CYLICCTBEHHBIH MpPHU3HAK KJIAacCU(UKALUK, OCHOBaHUS Ui OOOOIICHHS M CpaBHEHUS, KPUTEPUU
MMPOBOJMMOI0 aHaJIU3a;

BOCIIPUHUMATH, (POPMYITUPOBATH M MPEOOPa30BBIBATH CYXKACHHS: YTBEPAUTEIBbHBIE H
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOpEUHs B akTax, JTaHHBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSAX, MPEIararb KPUTEPUW IS BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMI;

JienaTh BBIBOJBI C KCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIOUE€HHUI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTEIbCTBA MAaTEMAaTUUYECKUX YTBEPXKICHHUM (IIpSMBIE U OT
MIPOTUBHOTO), BBHICTPANBATh apryMEHTAIMIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 00OCHOBBIBAThH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpaTh crmoco0 pemieHus: y4eOHOH 3amaud (CpaBHHMBAaTh HECKOJIBKO BapHAHTOB pEILICHUS,
BBIOMpaTh HanOO0JIee TOIXO SN C Y4ETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciienoBaTe/ibCKe AeMCTBUSA:

HCIIOJIb30BaTh BOMPOCHl KaK MCCIENIOBATEIbCKUIT HMHCTPYMEHT MO3HAaHUA, (OPMYIHPOBATH
BONPOCHL, (UKCHPYIOIIME MPOTUBOpEYHe, MpoOJieMy, YCTaHABIMBAaTh HWCKOMOE U JaHHOE,
(hopMHUpPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTh CAMOCTOATENIBHO CIUIAHUPOBAHHBIN KCIIEPUMEHT, UCCIEAOBAHHUE M0 YCTAHOBJIECHUIO
O0COOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHS, MPOIECCa, BHISBICHHIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMOCTOATENbHO (OPMYITUpOBaTh OOOOIIEHUST W BHIBOABI IO pe3yjbTaTaM IPOBEIEHHOTO
HaOJIIOJICHUs, HMCCIIEIOBAHUs, OIIEHUBATh JOCTOBEPHOCThH IOJYyYEHHBIX pPE3yJbTaTOB, BBIBOJIOB M
0000IIIeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEIIOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBIBJIATH AePUIUTH WHGOpPMAIlMU, JAHHBIX, HEOOXOIWMBIX JUIs OTBETAa HA BOMPOC U MJIA
pelieHus 3a1a4u;

BBIOMpaTh ~ WHGOPMAIMI0O W3  WCTOYHHUKOB  PA3IMYHBIX  THUIOB,  aHAJIM3UPOBATH,
CHUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh HHPOPMAIIUIO PA3THYHBIX BUIOB U (POPM IIpeICTaBICHHUS;

CTPYKTYypUpOBaTh HH(OPMAIINIO, MPEACTABIATh €€ B PA3IUYHBIX (opMax, HIUTFOCTPUPOBATH
rpapuyuecKy;

OIICHUBATh HAJEKHOCTh MHPOPMAIIMH IO CAMOCTOSTEIIBHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.



KoMMmyHuKaTHBHBIE YHHUBEpPcAIbHbIE YUeOHbI€ 1eliCTBUSA

Oo0menue:

BOCIPHHHUMATH U (DOPMYITHPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSIMH H LEJSAMHU OOIICHMS,
SICHO, TOYHO, TPAaMOTHO BBIP@XaTh CBOI TOYKY 3PEHHUS B YCTHBIX W IUCHbMECHHBIX TEKCTax, J1aBaTh
ITOACHCHMUS I10 XOI[y peIHeHI/HI 3aJa4u, KOMMGHTI/IpOBaTb HOHy‘ICHHBII;'I pe3yJIBTaT;

B XOJie¢ OOCYXICHHs 3a/JaBaThb BONPOCHI IO CYIIECTBY OOCYKIAae€MOW TEMBbI, MPOOIIEMEI,
pelraeMoi 3aja4yd, BBICKA3bIBaTh WJCH, HAIlCJICHHBIC HAa IOMCK PEIICHHUS, COIOCTaBJIATh CBOU
CYXKICHHS C CYXICHHSAMH JIPYTHX YYaCTHUKOB JHaora, OOHApyXHBaTh pa3JIM4UMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe (OpMYIIMPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

Hpe[[CTaBJIHTB pe3yanaTLI pCH_IeHI/ISI 3aJda4u, BKCHepI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (popMaT BBICTYIUICHHS C y4€TOM 3ajad MPE3CeHTAIlMd U OCOOCHHOCTEH
ayJTUTOPHH.

PeryasitTuBHbIe yHHBepcaJibHbIe y4eOHble ieiicTBUS

Camoopranu3anusi:

COCTaBJATh IUIAH, AQJITOPUTM pEHIeHHUs 3a/adyd, BBIOMpPATh CHOCOO pemieHuss ¢ y4EToM
UMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BapHaHTHI PEHICHUH C y4ETOM HOBOM MH(pOpMAIINK.

CaMOKOHTPOJIb, JMOLHOHAIbHBIH HHTEJIEKT:

BIIa/IETh HABBIKAMU IIO3HABATEIbHOW pedlieKCMH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUN U
MBICITUTENBHBIX TPOIECCOB, MX PE3ylbTaTOB, BIaJETh CIOCOOAMU CaMOMPOBEPKH, CaMOKOHTPOIS
IpoLecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4eCKON 3a/1auH;

MpPEeIBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTHh IIpU pELIEHUH 3a7aud, BHOCHUTH
KOPPEKTHUBBI B JESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAWJEHHBIX OILIHUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHHMBATh COOTBETCTBHE PE3yjbTaTa I€JIM U YCIOBHUAM, OOBSCHATH MPUUMUHBI JOCTHKEHUS WIN
HEJOCTHKEHUSI PE3y/bTaTOB JEATEIbHOCTH, HaXOAWTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMmecTHast 1eATEJIBHOCTD:

MIOHUMAaTh W MHCIOJIb30BATh NPEUMYIIECTBA KOMAaHAHOM M WHAMBHAyaJbHON paboThl mpu
pelieHny y4eOHbIX 3a]lad, IPUHUMATh LeJIb COBMECTHOM N1€ATENbHOCTH, TUIAHUPOBATh OPraHU3aLUIO
COBMECTHOHM paboThl, pacnpeAessaTh BUJbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U Pe3ysbTaT
paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TIpYNNOBBIX ¢opMax paboThl (0OCyXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
LITYPMbI» U HHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JECUCTBUS C APYTUMU
YjieHaMM KOMaHJbl, OIIEHHBaTh KadeCTBO CBOEro BKJIaJa B OOLIMHA MNPOAYKT IO KPUTEPHUSM,
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.



HNPEAMETHBIE PE3YJIBTATbBI

K xonity 10 kjacca o0ydarmuiics HAydYnuTCs:

CBOOO/ZIHO OIIEpUpPOBATb OCHOBHBIMHM IOHATHSMH CTEPEOMETPUM IPU PELICHUM 3a1ad U
MIPOBEACHUU MAaTEMAaTUYECKUX PACCYKICHUM;

IIPUMEHATh AKCUOMBI CTEPEOMETPUM W CIICACTBUS U3 HUX IIPU PELICHUU I'€OMETPUYECKUX
3a/1a4;

KJ1acCcU(UIIUPOBaTh B3aHMMHOE PACIOIOKEHUE TPSAMBIX B NPOCTPAHCTBE, IUIOCKOCTEH B
MIPOCTPAHCTBE, NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OINEpPUPOBaTh IOHSATHUSIMHU, CBSI3aHHBIMU C YIJaMH B IPOCTPAHCTBE: MEXKAY
MPSIMBIMU B ITPOCTPAHCTBE, MEXKY MPSMOM U IIIIOCKOCTHIO;

cBOOO/IHO ONEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C MHOTOTPaHHUKAMU;

CBOOOZIHO paclo3HaBaTb OCHOBHBIE BHJbl MHOIOTPaHHUKOB (TpuU3Ma, NHpaMUAA,
MPSIMOYTOJIbHBIN Mapasiesenumne, Kyo);

KJ1accu(UIUpoOBaTh MHOTOTPAHHHUKH, BEIOWPAst OCHOBaHMS ISl KI1aCCU(UKAIIHH;

CBOOO/ZIHO  OIEpUpPOBATh MOHATHSMH, CBS3aHHBIMH C CEUYEHHEM MHOIOIPAaHHUKOB
IIJIOCKOCTBIO;

BBITIOJIHATG TIapajUIeNIbHOE, LEHTPAIBHOE W OPTOTOHAJIBHOE MPOCKTHpOBaHHE (UTYp Ha
IJIOCKOCTh, BBITIOJIHATH U300pakeHus (puryp Ha miocKoCTH;

CTPOUTb CEUYEHHS] MHOTOIPDAaHHUKOB Ppa3JIMYHBIMU METOJAMH, BBINOJIHATH (BBIHOCHBIE)
IJIOCKHUE YePTEkKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJI CBEPXY, COOKY, CHHU3Y;
BBIUMCIATH  IUIOIIATU  TIOBEPXHOCTEH  MHOTOTpAaHHUKOB  (TMpu3Ma,  MUPAMUIA),
T€OMETPUUYECKUX TeJl C MPUMEHEeHHeM (hopmy,

CBOOOHO OMEpPUPOBATH MOHATHSIMHU: CUMMETPUS B MPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTb
CUMMETPHH, IIEHTP, OCh U MIIOCKOCTh CHMMETPUU (DUTYPBL;

CBOOOJHO OMEpUpPOBaTh IMOHATHUAMH, COOTBETCTBYIOLUIMMM BEKTOpPaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBINIOJIHATH JACMCTBUS HaJl BEKTOPAMMU;

pelmars 3aJadyd  Ha JOKa3aTeabCTBO MATEMATHUYECKUX OTHOLICHWHM W  HaXOXKJICHHUE
F€OMETPUYECKUX BEIUYUH, NIPUMEHAS U3BECTHBIE METOJBI NP PELICHUH MATEMAaTHYECKHUX
3a/1a4 NOBBIIIEHHOTI'O U BBICOKOT'O YPOBHSI CIIOKHOCTH;

MPUMEHATh NPOCTEHIIME MPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHMKALIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKHUX 3a7aY;

U3BJIEKaTh, MPeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH MHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, NPeACTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

IIPUMEHATH TOJYYEHHBIE 3HAHWS HA IPAKTUKE: CPaBHUBATh M AHAIM3UPOBATh DPEAJIbHBIC
CUTYyAallH, NMPUMEHATh M3yYEHHBIE MOHATHS B IPOLECCE MOUCKA PEIICHUS MaTeMaTUYECKU
c(OpMyYIHPOBaHHON MPOOJIEMBI, MOJCTUPOBATh pealibHbIe CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEA0BATh IOCTPOEHHBIE MOJIEIU C UCIIOIIB30BAHUEM I'€OMETPUUECKUX IIOHATUI U TEOPEM,
anmapata anreOpbl, pemaTrb MpPAaKTUYECKHWEe 3a7aud, CBSI3aHHbIE C HaXO0XICHHEM
F€OMETPUYECKHUX BEJINYUH;

UMETh TpeACTaBIeHUS 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUU KaK COCTaBHOM 4YacTu
(dbyH1aMeHTa pa3BUTHSI TEXHOJIOTHUH.



K konmy 11 kaacca oOyyaromuiicss HAy9uTCs:

CBOOOJHO OIIEPUPOBATh MOHATHUAMH, CBA3AHHBIMU C LWIMHAPUYECKOM, KOHUYECKOH H
cepruecKoil MOBEpPXHOCTAMHU, OOBACHATH CIIOCOOBI IOTYUSHHS,

OIIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C TE€JIaMU BpAILEHUS: IIMIIMHAPOM, KOHYCOM, cepoii
U I1apOM;

pacro3HaBaTh Tela BpamleHus (IMIMHAP, KOHYC, cdepa M map) U OOBACHATH CIIOCOOBI
MOJTyYCHHUS TeJl BPALICHHUS;

KJ1accu(UIMpPOBaTh B3aMMHOE PACIIONOKEHHE CHEPBI U TUNIOCKOCTH;

BBIUUCIIATh BEJIMYUHBI JIEMEHTOB MHOTOTPAHHUKOB M TeJl BpalleHHs, 00bEMBI U IIOLIAIN
MOBEPXHOCTEH MHOTOTPAaHHUKOB M TeJl BpAIEHHs, T€OMETPUYECKHX Tl C MPUMEHEHHUEM
(opmyu;

CBOOOJHO ONEpUPOBATh MOHATHAMH, CBA3aHHBIMH C KOMOMHALIMSMHU TeJl BpalleHUS |
MHOT'OI'PaHHUKOB: MHOTOI'PaHHUK, BIMCAaHHBIN B cpepy U ONMUCaHHbIN 0K0JI0 chepsl, chepa,
BIIMCaHHAsl B MHOT'OI'PaHHUK WJIM TEJIO BpallleHMS;

BBIUUCIIATh COOTHOLLICHHS MEXTy IUIOIIASIMU [TOBEPXHOCTEN U 00bEMaMU IOJOOHBIX TEI;
n300pakaTh U3yyaemble (UTyphl, BBHIIOIHATH (BBIHOCHBIC) MJIOCKHE YEPTEKU U3 PUCYHKOB
IPOCTBIX 00BEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEYEHUS TeJl BpaIlleHUs;
U3BJICKaTh, MHTEPIPETUPOBATh U IpPeoOpa3oBbIBaTh MH(POPMALHUIO O IMPOCTPAHCTBEHHBIX
reoMeTpHUEcKUX (hUrypax, NpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX;

CBOOO/THO OIIEPUPOBATH MOHATHEM BEKTOP B IPOCTPAHCTBE;

BBINOJIHATH ONEPAllMK HaJl BEKTOpaMH;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKAPTOBOM CHCTEME KOOPAHMHAT;

pemaTh TeOMETPUYECKHE 33/1a4d Ha BBIYMCICHUE YTJIOB MEXKAY MPSIMBIMH H TUIOCKOCTSIMH,
BBIUUCIIEHUE DPACCTOSHUI OT TOYKM /10 IUIOCKOCTH, B LIEJIOM, Ha IPUMEHEHUE BEKTOPHO-
KOOP/AMHATHOI'O METOJ1a MPH pEIlICHUH;

CBOOOJHO OINEpPHUPOBATH MOHATUSMM, CBSI3aHHBIMH C JBI)KEHHEM B IPOCTPAHCTBE, 3HAThH
CBOMCTBA JBUXECHUN;

BBINOJIHATh U300paKeHNsI MHOTOTPAaHHUKOB M TeJl BPAIIEHUs MpH MapajuleIbHOM MEepeHoce,
LEHTPAJIbHOW CUMMETPHUH, 3€pKabHOW CHMMETPUHU, TpPH TOBOPOTE BOKPYI MPSMOH,
npeoOpa3oBaHus TO100WUS;

CTPOUTBH CEYEHHS MHOTOIPAaHHHMKOB M TeJl BpAIIEHUS: CEYeHUs LMIUHIApa (MapajuleIbHO U
MEPIIEHIUKYIISIPHO OCH), CEYCHHUsI KOHYyca (MapajuiebHbIe OCHOBAHUIO U MPOXOISIINE Yepe3
BEpILNHY), CEUECHHUS 11apa;

UCTOJB30BaTh METOABl TOCTPOCHHSI CEYCHHWH: METOJ| CIIEZIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHHUS, METO]] TIepeHOCa CEeKYyIlEeH MITOCKOCTH;

TOKa3bIBATh TEOMETPUICCKUE YTBEPKICHUS;

NPUMEHSTh TeOMETpUYecKne (aKThl IS pEIIeHUs  CTePEOMETPUYECKHX  3ajad,
MIPEIOIarafoIIuX HECKOIBKO IIAaroB PEIISHHsI, €CIH YCIOBUS MPUMEHEHUsI 3aJ]aHbl B SIBHOM
1 HesiBHOU hopme;

pemarh 3amadd  Ha JIOKA3aTeNIbCTBO MAaTeMaTHYECKUX OTHOIICHWH ¥ HaXOXKICHHE
reOMETPHUECKUX BEIUYHH;

IPUMEHATh NPOTPaMMHBIE CPEJCTBA M 3JNEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI MpHU
PELICHUH CTEePEOMETPUUECKUX 3a/1a4;



MIPUMEHATHh TOJIyYCHHbIE 3HAHUSl Ha MPAKTHKE: CPAaBHUBATh, aHAJIU3UPOBATH U OLICHUBATh
peanbHble CUTYallMM, NPUMEHSATHh HW3YyYECHHBIE IOHSATHS, TEOPEMbI, CBOWCTBA B IMpoLEcce
MOMCKA PEIICHHs] MaTeMaTHYeCKH CPOPMYIUPOBAHHON MPOOIEMBI, MOJCTUPOBATh peabHbIC
CUTyallul Ha S3bIKE N€OMETPHUH, HUCCIEN0BaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BAHUEM
reOMETPUUYECKUX TMOHATHI W TeopeM, ammapaTta aiareOpbl, peuaTh MpaKTUYeCKHe 3a/lauH,
CBA3aHHBIE C HAX0K/ICHHEM I'€OMETPUUECKUX BEIIMYNH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX 3Talax pa3BUTUS T€OMETPUU KaK COCTaBHOM 4YacTu
(dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA
AKAJJEMAUYECKHX YACOB, OTBOJAUMBIX HA OCBOEHHUE KAXKJION TEMbBI
YYEBHOI'O KYPCA, BO3MOXHOCTbDb UCITOJIB30BAHUSA S0P u HOP

10 KUIACC

Ne
n/n

HaunmenoBanue
pa3aesioB U TeM
MPOrpamMmbl

KoauuecTBO 4acoB

Bcero
padoThI

KoHnTpoJbHbIE

IpakTuyeckue
padoThI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

BBeneunue B
CTEPEOMETPHUIO

23 1

Bzanmnuoe
pacmoJioKEHNE
HpHMI)IX B
MIPOCTPAHCTBE

[TapaniensHOCTH
MPSIMBIX U
TJIOCKOCTEN B
MIPOCTPAHCTBE

[lepneHANKYISIPHOCTH
MPSMBIX U
IJIOCKOCTEH B
MPOCTPAHCTBE

Vel u pacCTOAHUA

25

16

MHororpasHuKu

Bekrops! B
IIPOCTPAHCTBE

IToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3alIHs
3HAaHUM

12

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102 6




11 KJIACC

DJIeKTPOHHbIE
(undposBbie)
HaumenoBanue @ KoumuecTBo yacos o0pa3oBaTe/bHbIE
JI:;')H pa3/iesioB U TeM pecypchl
NMPOrpamMMbl
Beero Konrpoabnbsie IIpakruuyeckue
padoThI padoTshI
1 AHanutaueckas 15 1
TEOMETpPHUSI
[ToBTOpEHHE,
5 0000111eHE U 15 1
cucTeMaTu3alus
3HAHUU
3 O06béM 17 1
MHOT'OIPaHHHUKA
4 Tena Bpamenus 24 1
IInomann
5 HOB?pXHOCTI/I u 9 1
00BEMBI KPYTIIBIX
TeN
6 JBroxeHus 5 1
IToBTOpEHME,
7 00o0011IeHE N 17 p
CUCTEMAaTH3aLHs
3HAHUU
OBIIEE
KOJIMYECTBO YACOB 102 8 0

[10 ITPOT'PAMME




INOYPOYHOE IINTAHUPOBAHUE
10 KUIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero K/p Ipl/p

Jlara
U3YYeHUs

DJIeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE NpaBUIa
M300paXEHUs Ha PUCYHKE
IUIOCKOCTH, NapaJuIeIbHbIX
HPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka

IlonsTHA cTepeoMeTpun:
TOYKa, MPsiMasi, INIOCKOCTb,
npoctpancTBo. OCHOBHBIE
MpaBuJia U300paKeHMs Ha
PHUCYHKE IIJIOCKOCTH,
napauIeIbHBIX MPSIMbIX
(OTpE3KOB), CepEAUHBI
oTpe3Ka

Ilonstus:
IepeCeKaroIINeCs
MJIOCKOCTH,
IepeCeKaroIIMECS IpsAMas
7 TNIOCKOCTB;
MOJTYTPOCTPAHCTBO

ITonsTus:
[IEPECEKAIOIIHNECS
IIJIOCKOCTH,
MIEpPECEKAIOIIHECS PAMAast
Y IJIOCKOCTB;
HOJIyIIPOCTPAHCTBO
MHoOrorpaHHukH,
n300pakeHre MPOCTEUIITNX
IIPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYOIINX
00BEKTOB
MHoOrorpaHHukH,
n300pakeHre MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (UTYD,
HECYILECTBYOIINX




00BEKTOB

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CJIECJCTBUS U3 HUX

AKCHOMBI CTEPEOMETPUU U
MIEPBBIE CIIECJCTBUS U3 HUX

10

AKCHOMBI CTEPEOMETPUHN U
TIEPBBIC CIICJICTBUSI U3 HUX.
CriocoObI 3a1aHUS TIPSIMBIX
1 TIJIOCKOCTEH B
MIPOCTPAHCTBE.
O06o3HaueHUs IPSMBIX U
IUIOCKOCTEH

H3o0paxeHune ceyeHuit
MUpPaMUJIbL, KyOa 1
PU3MBIL, KOTOpbIE
MIPOXOJIAT uepes3 ux péopa.
N3o6paxkenue
MePECEUCHUS TTOJTYICHHBIX
IJIOCKOCTEM.
PackpammBanue
MOCTPOCHHBIX CEUCHUN
pa3HbIMH LIBETaMU

11

12

N3obpaxenue ceueHmit
NUpPaMHUJIbL, KyOa 1
MIPU3MBI, KOTOPBIE
IPOXOJAT uepe3 ux péopa.
N300paxkeHue
nepeceyeHust MoJIy4YeHHbIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUCHUI
Pa3HBIMHU I[BETAMH

N3o0paxeHne cedyeHuit
nupamMubl, Kyda u
MIPU3MBI, KOTOPBIE
MPOXOJAT uepe3 ux peéopa.
N3o0paxenue
nepeceueHsl MOTyYeHHBIX
IIJIOCKOCTEM.
PackpammvBanue
MOCTPOCHHBIX CEUEHHH
pa3sHBIMU [IBETaMHU




13

N3o0pakeHune ceueHuit
NUpaMUJIbl, KyOa 1
MIPU3MBI, KOTOpPbIE
MPOXOJAT uepe3 ux peéopa.
Nzobpaxenue
MePECEUCHUS TTOJTYUCHHBIX
IIJIOCKOCTEM.
PackpammBanue
MMOCTPOEHHBIX CEUEHUH
pa3HbBIMU LIBETAMHU

14

15

16

17

18

19

Meton cnenoB s
MOCTPOEHUS CEUCHUI

Mertopn cnenoB s
HOCTPOCHUS CEUEHU.
CBolicTBa nepeceyeHuit
IPSIMBIX U IJIOCKOCTEN

Meron cienoB Juist
MOCTPOCHUS CEYCHHIA.
CBoiicTBa epecevyeHuit
IPSIMBIX U IJIOCKOCTEN

[TocTpoenue ceuenuii B
nupamue, Kyoe 1o Tpém
TOYKaM Ha pEOpax.
Co3ztanue BEIHOCHBIX
YEpTEKEH U 3aIUCh 11aroB
MOCTPOCHUS

ITocTpoeHune ceueHui B
nupamue, Kyoe rmo Tpém
TOYKaM Ha pEOpax.
Coznianue BEIHOCHBIX
YepTEkKEN U 3aIUCh I1aroB
TIOCTPOCHHSI

ITocTpoeHue ceueHui B
nupamue, Kyoe mo Tpém
TOYKaM Ha pEOpax.
Co3nanne BEIHOCHBIX
YepTEekKEN U 3aIUCh I1aroB
MOCTPOCHUS

20

[TocTpoeHue ceueHunii B
nupamujie, Kyoe o Tpém
TOYKaM Ha pEOpax.
Co3maHne BEBIHOCHBIX




qepTemeﬁ M 3a11MCh 1I1aroB
IMOCTPOCHUA

21

IToBTOpeHune
mianuMerpun: Teopema o
IPONOPLUOHAIBHBIX
oTpeskax. [Tomooue
TPEYrOJIbHUKOB

22

23

IToBTOpeHune
ianuMerpun: Teopema
Menenas. Pacuersl B
CCYCHHUAX Ha BHIHOCHBIX
yeprexax. Mcropus
pa3BUTHUSA IUTAHUMETPUU U
CTEpEOMETpUN

KontponsHast pabora

"AKCHUOMBI CTEPEOMETPHUH.
Ceuenus"

24

25

B3aumHoe pacnionoxxenue
MPSIMBIX B IPOCTPAHCTBE.
CxpemmBaromuecs
npsmblie. [Ipusnaku
CKPEIIHBAIOIINUXCS
npsimbixX. [lapannensHeie
MpsIMbIE B TIPOCTPAHCTBE

Teopema o
CYILIECTBOBAaHHUH U
€AMHCTBEHHOCTH NPSMOM
napajuieJIbHON JaHHOU
IPSIMOM, IPOXOAIIEH
yepe3 TOUKY MPOCTPAaHCTBA
U He JIeKaIller Ha JaHHOU
npsmoit. Jlemma o
IIEPECECUECHUU
NapauIeIbHBIX MPSAMBIX
IIJIOCKOCTBIO

26

[TapayenpHOCTB Tpex
npsMbIxX. Teopema o Tpéx
napauIeIbHBIX IPSIMBbIX.
Teopema o
CKpEIIMBAIOIINXCS
IPSIMBIX




27

28

29

30

[TapannensHoe
MIPOCKTUPOBAHUE.
OcCHOBHBIEC CBOMCTBA
napauieIbHOTO
MIPOCKTUPOBAHUSI.
N3o0paxenue pa3Hbix
buryp B nmapajiebHON
MPOEKIUU

[lenTpanbpHast TPOCKITHSI.
VYTroi1 ¢ COHaNpaBICHHBIMA
CTOPOHAMU. YTOJI MEXKIY
PSIMBIMHU

3agauu Ha JOKa3aTeNIbCTBO
U MCCIIE/JOBAaHUE,
CBSI3aHHBIE C
PacIoOJIOKEHUEM PSIMBIX B
IIPOCTPAHCTBE

[TonsiTHst: MapalaeNbHOCTh
IPSIMOM U INIOCKOCTH B
npoctpanctse. [Ipu3nak
[IapaJUIEIIbHOCTH IPSIMOU U
miockocTH. CBolicTBa
MapaJIIEIbHOCTH NPSAMOU U
IIJIOCKOCTH

31

I'eomeTpuueckue 3agaun
Ha BBIYUCIICHUE U
JIOKa3aTelIbCTBO,
CBSI3aHHBIC C
MapaJuIeIbHOCTBIO IIPSMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE

32

33

IToctpoenue ceuenus,
IIPOXOSIIETO Yepes
JAHHYIO MIPSMYIO Ha
4epTekKe U NapajliebHOro
Ipyroi npsmou. Pacuér
OTHOLLEHUN

[TapannenpHas mpoekuus,
IIPUMEHEHHE IS
MOCTPOCHUS CeUeHU KyOa
U TIapajuiesenuIea.
CaoiicTBa




napauicicriuincaa u
IMPU3MbI

34

[TapannenpHbIE MITOCKOCTH.
[Ipusnaku
napajuieIbHOCTH JIBYX
TIJIOCKOCTEM

35

36

37

Teopema o
[apaJUIEIbHOCTH U
€IMHCTBEHHOCTH
IJIOCKOCTH, IMPOXOISIIEH
yepe3 TOUKy, He
MPUHAICKALYIO TaHHOU
IIJIOCKOCTH U CIIEJCTBUS U3
Hee

CaolicTBa napamieabHbIX
MJIOCKOCTEH: 0
NapauieTbHOCTU MPSIMBIX
nepeceyeHus npu
NepeceyeHH JIByX
napajuieIbHbIX
IJIOCKOCTEN TpEeTher

CBoiicTBa napajyieIbHbIX
IUIOCKOCTEH: 00 OTpe3kax
NapauIeIbHBIX IPSIMBbIX,
3aKJIFOYEHHBIX MEXIY
napajuieIbHbBIMU
IIJIOCKOCTSIMU; O
MIEPECEUECHNH NPSMOH €
JBYMsI TTapaJlJIEIbHBIMU
IUIOCKOCTSIMU

38

39

40

41

[ToBTOpEeHue: Teopema
[Mudaropa Ha naockoctu

IToBTOpEHMUE:
TPUTOHOMETPUS
IIPSIMOYTOJIBHOTO
TPEYroJIbHUKA

CgoiicTBa ky0a u
IPSMOYTOJIBHOTO
napaJuleenuneaa
Brruucnenue pmx
OTPE3KOB B KyOe u
IPSIMOYTOJIbHOM




napauiClICInIcae

42

[IepnieHAUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipu3naxk
NEPIEHANKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

43

[IepnieHAUKYIAPHOCTD
IIPSIMOM U INIOCKOCTH.
[Ipu3nax
NEPIEHANKYJIAPHOCTH
IIPSIMOM U TUIOCKOCTH

44

Teopema o
CyILIECTBOBAaHUU U
€IMHCTBEHHOCTH IIPSIMOiA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHOU K
IUIOCKOCTH

45

ITmockoct n
NEPIEHIUKYIAPHBIE UM
psIMbIC B
MHOTOI'PaHHHKAX

46

IT;mockoct m
HNEPIEHIUKYIAPHBIE UM
HpsIMBIE B
MHOTOIPAaHHHUKAX

47

[Iepnenpukynsp u
HakJIoHHas1. [locTpoenne
NEePIEeHIUKYIIApa U3 TOUKU

Ha MPSIMYIO

48

[Iepnenpukynsp u
HakJIoHHas1. [locTpoenne
NEePIEeHIUKYIIApa U3 TOUKU

Ha IPSMYIO

49

50

TeopeMa o Tpéx
NepreHuKyspax (mpsmast
u oOpartHas)

TeopeMma o Tpéx
nepreHInKyIspax (mpsmast
U oOpaTHas)




51

VYron mexny
CKPEITUBAIOIINMUCS
MPSIMBIMU

52

ITonck
NepHEHANKYISIPHBIX
MPSAMBIX C TOMOIIBIO
MEePIECHINKYIISIPHBIX
IUIOCKOCTEH

53

OpTtoronanbHOE
MPOSKTUPOBAHHE

54

[Toctpoenue ceuenuit
KyOa, MPU3MBI,
IIPABUJIBHOM MHUPaMUJIBI C
IIOMOILBI0 OPTOTOHAIBHOU
POEKLINUU

55

IToctpoenue ceuenuit
KyOa, MPU3MBI,
MPaBUIILHON MUPAMHUIBI C
MTOMOUIIBIO OPTOrOHAIBHOMN
MPOEKIUU

56

Cummerpus B
IIPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[I;mockocTn cummerpuit B
MHOTOI'PAaHHHUKAX

57

[Ipn3nak
NEPIEHANKYJIIPHOCTH
IIPSIMOM M TNIOCKOCTHU KaK
CJIEICTBUE CUMMETPUH

58

59

60

IIpaBunbHbBIE
MHOTOrpaHHUKH. Pacuér
pacCTOSIHUM OT TOYKHU JI0
IIJIOCKOCTH

[IpaBunbHbBIE
MHOTOrpaHHuKHU. Pacuér
pacCTOSIHUM OT TOYKHU JI0
IIJIOCKOCTH

CriocoObl ONyCTHTH
HEePICHIUKYIISPbIL:
CHMMETPHSI, CIIBUT TOUYKH
10 MapaJuIeIbHON PSAMO




61

CaBur 1o HenapauieIbHON
NPSAMOM, U3MEHEHHUE
paccTosaHui

62

KontponsHas pabora
"B3aumHOe pacrnosioxxeHue
MPSIMBIX U IIJIOCKOCTEH B
npocTtpaHcTse"

63

[ToBTOpeHue: yron Mexay
MMpSAMBbIMU Ha IIJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJIBHOM
TPEYroJabHHUKE, TEOPEMA
KOCHUHYCOB

64

[ToBTOpEHME: yrom Mexay
CKpCIIUBAOIINMHUCA
IIPSIMBIMU B IIPOCTPAHCTBE

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUS YTJIa MEXKY
PSIMBIMU B
MHOTOI'PaHHHUKAX

66

67

68

JIByrpaHHBIN yroul.
CBOICTBO TMHEHHBIX

YTJIOB ABYTPAHHOTO yTiia
[lepnenaukynspHbie
mrockoct. CBOMCTBa
B3aUMHO
MEPIEHANKYIISIPHBIX
TJIOCKOCTEM

ITpusnax
NEPIEHIUKYJIIPHOCTH
IJIOCKOCTEH; TeEOpemMa o
IIPSIMOM IepeceueHus IByX
IIJIOCKOCTEMN
NEePIEeHIUKYISIPHBIX
TPEThEN MIOCKOCTH

69

IIpssMOyTONBHBIN
napajuiesenumnes; Kyo;
WU3MEPEHMs], CBOMCTBA
IPSIMOYTOJIBHOTO
napajuleJenuneia

70

Teopema o0 quaroHanu
MPSIMOYTOJIBHOTO




napasuiesienurieia u
CIIEJICTBUE U3 HEE

71

CrepeomeTrpuueckue u
NPUKJIAIHBIC 3aa4H,
CBA3aHHBIC CO B3aUMHBIM
PACHOI0KEHHEM TPSMBIX U
IUTOCKOCTH

72

IToBTOpeHue:
CKPEILMBAIOIINECS
IIPsIMBIE, ITApaJUICIIbHbBIC
IUIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHHUKaX

73

74

[Tapa mapaynenbHbIX
IJIOCKOCTEN Ha
CKPEIUBAIOIINXCS
MPSIMBIX, PACCTOSIHUE
MEXY
CKPEIIHBAIOIIUMUCS
MPSIMBIMU B TIPOCTBIX
CUTYaIUIX

PaccrosiHue oT TOUKH 710
IIJIOCKOCTH, PACCTOAHUC OT
HpHMOﬁ J0 IIITOCKOCTH

75

76

77

78

Brruncnenue pacctossHuM
MEXIY
CKPELIUBAIOIIMMUCS
IPSAMBIMH C IIOMOLIBIO
NEPIEHANKYIIAPHON
IIJIOCKOCTH

Tpé€xrpanHslii yroi,
HEPaBEHCTBA U1
TPEXTPAHHBIX YIJIOB.
Teopema [Iudaropa,
TEOPEMBI KOCHUHYCOB U
CHUHYCOB JUJIs
TPEXTPAHHOIO yIJia
DeMeHTHI cheprudecKoi
TEOMETPUHU: T€OAC3NYECKUE
JUHUM Ha 3emiie

KontponsHas pabora
"Vriel u paccTostHUS"




79

CucreMatusanys 3HaHUH
"MHOTrorpaHHuK 1 €ro
3JIEMEHTHI"

80

IInpamua. Bunbl
nupamul. [IpaBunbHas
nupaMua

81

82

83

84

85

[Ipusma. Ilpamas u
HAaKJIOHHAs [IPU3MBI.
[IpaBunbHas npusma

[Ipsamoii napauienenunes,
MPSAMOYTOJIbHBII
napajuienenunesn, Kyo

Breinykisie
MHOTOrpaHHUKHU. Teopema
Oitnepa

Brimykiisie
MHOTOrpaHHuKuU. Teopema
Oitnepa. [IpaBunbHbIe 1
MOJIyIIPaBUJIbHbIE
MHOT'OIPAaHHUKHU

KontponsHas pabora
"MHororpaHHuku"

86

87

ITonsTue BexkTOpa Ha
IJIOCKOCTH U B
IIPOCTPAHCTBE

CymMma BEKTOpOB

88

Pa3zHocTh BEKTOPOB

89

90

IIpaBuio
napajuleenuIe1a

YMHOXKEHHE BCKTOpAa Ha
YHUCJI0

91

Pa3znoxxenne BexTopa 1o
0a3ncy TpEéx BEKTOPOB, HE
JIEKANINX B OHOM
IJIOCKOCTH

92

93

94

CxkanspHoe NpOU3BEICHHE

Boruncnenue yria mexuy
BEKTOpaMH B
IIPOCTPAHCTBE

[Ipocreiimue 3agaum ¢
BEKTOpaMHU




95 [IpocTreiimue 3aga4um ¢ 1
BEKTOpaMHU

96 [Ipocreitmme 3anauu ¢ 1
BEKTOpaMHU

97 [IpocTreiimue 3aga4um ¢ 1
BEKTOpaMHU

08 0O0001EeHuEe 1 ) 1
CUCTEMATHU3AaIUs 3HAHUN

99 O000menue u ) 1
cHCTEMAaTH3aIus 3HaHUN

100 HroroBast KOHTpOIbHAS 1
pabora

101 Hrorosas KOHTpOJIBHAA 1
pabora

102 O000mmenue u ) 1
cUcTEMAaTHU3alus 3HaHUN

OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME




11 KJIACC

n/n

Tema ypoka

KoaudecTBO 9acoB

Jlara
U3y4eHus

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Becero K/p Ip/p

[ToBTOpEHME TEMBI
"Koopaunatsl BeKTOpa Ha
MJIOCKOCTH U B
npocTtpaHcTse”

[ToBTOpEHME TEMBI
"CkansipHoe
IIPOU3BEIEHUE BEKTOPOB"

[ToBTOpEHME TEMBI
"Bbluncienue yria Mexay
BEKTOpaMH B
npocTtpaHcTBe"

[ToBTOpEHME TEMBI
"VpaBHEHHE TPSIMOH,
IIPOXOMAIIEH Yepes3 ABe
TOYKH"

YpaBHEHHE IOCKOCTH,
HOpMaJlb, ypaBHEHHE
MJIOCKOCTH B OTPE3Kax

YpaBHEHHE IOCKOCTH,
HOpMaJIb, ypaBHEHUE
IJIOCKOCTH B OTPE3Kax

BekropHoe npousseneHue

JInneliHbIe HEPABEHCTBA,
JIMHEHHOE
IIpOrpaMMUpPOBaHUE

JInneliHble HEpaBEHCTBA,
JMHENHOE
IIpOrpaMMUpPOBaHUE

10

AHaIUTHYECKUE METOIBI
pacdéra yria Mexay
PSIMBIMU B
MHOTOTPaHHHUKAX




11

12

AHaJINTUYECKUE METOIbI
pacuéra yria Mexay
IUIOCKOCTSIMH B
MHOI'OI'paHHHKaX
®dopmyna pacCTOSHUS OT
TOYKH /10 IJIOCKOCTH B
KOOpJAMHATax

13

Haxoxnenue pacctostHui
OT TOYKH JI0 IJIOCKOCTH B
KyOe

14

15

16

17

Haxoxnenue paccrosauit
OT TOYKH JI0 INIOCKOCTH B
IIPaBUJILHON IIMPAMUJIE

KoHTtpoisbHas padota
"AHanuTU4YeCcKasa
reoMerpust”

Ceuenuns
MHOTOTPaHHUKOB:
CTaHJapTHBIC
MHOTOI'PaHHUKH

Ceuenns

MHOTI'OI'PaHHHUKOB: MCTO/I
CJICOOB

18

Ceuenus
MHOTOTPaHHUKOB:
CTaHJapTHHIE TIJIOCKOCTH,
MepeceveHUs MPSIMbIX U
MJIOCKOCTEeM

19

[TapamienbHbIE IPSIMBIE U
IUIOCKOCTH:
napajjelbHble CEUYCHUS

20

21

22

[TapamienbHbIE IPSIMBIE U
TUIOCKOCTH: PACUYET
OTHOUIIEHUI

[TapannenbHble psiMble U
IJIOCKOCTH: YIJIbI MEXKAY
CKPEIIMBAIOIIUMUCS
TPSIMBIMH
[leprienaukynspHbie
IPSIMBIE U TNIOCKOCTH:
CTaHJapTHBIE Maphbl




23

NEePIEeHIUKYISIPHBIX
IJIOCKOCTEH U MPSIMBIX,
CUMMETpUHU
MHOTOTPaHHUKOB

[IepnieHquKynspHBIE
IPsSIMBIE U TUIOCKOCTH:
TeopeMa O Tpex
NEPIICHIUKYJIIIpax

24

[IepnieHquKynsApHBIE
IIPSIMBIE U IUNIOCKOCTU:
BBIUNCJICHUS [UIVH B
MHOTOTpaHHHUKaX

25

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(bOpMYIIBI TS TUTOIHAICH,
COOOpakeHHS TI0100US

26

[ToBTOpenue: miomanu
MHOT'OYTI'OJIbHUKOB,
(bopMYyITBI TSI TLTOMIAICH,
COOOpakeHHs TI0100US

27

28

[ToBTOpenue: miomanu
MHOTOYTOJIbHUKOB,
(bopMyIIBI TS TUTOIIA/ICH,
COOOpakeHHS TT0100US
ITmomaau ceuenuu
MHOTOTPaHHUKOB:
MJIOIAAN TOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpakeHHS TT0100US

29

IInomanu ceueHuit
MHOTOTPaHHUKOB:
MJIOIAAN TOBEPXHOCTEN,
pa3pe3aHus Ha 4acTH,
COOOpaKeHHS TI0T00MS

30

31

KonTponsHas padora
"[ToBTOpEHME:!
MHOTOI'PAHHUKH, CEYECHUS
MHOT'OIPAaHHUKOB"

00béM Tena. O0beEM
IPSIMOYTOJIBHOTO
napaJiesienumnea




32

3anaun 00 yABOCHUH
Ky0Oa, 0 KBajJparype Kyo0a;
O TPHUCEKIIUU yTiia

33

Crepeomerpuueckue
3aJauu, CBSI3aHHBIE C
00BEMOM
IPSIMOYTOJIBHOTO
napaJuieenumneaa

34

IIpuxnanHeie 3a1auu,
CBSI3aHHBIE C
BbIUKCJICHHEM 00bEMA
MPSIMOYT'OJIBHOTO
napajuiejaenunena

35

36

37

38

39

40

41

O0BEM IPAMON TPU3MBI

CrepeomMeTpuiecKue
3a7a4H, CBSI3aHHBIE C
BBIYHCJICHHEM 00BEMOB
IIPSAMOM TIPU3MBI

[Tpuxnanueie 3anauu,
CBsI3aHHbIE C 00BEMOM
IIPSAMOM TIPU3MBI

Boruncnenue 00bEMOB TeN
C IOMOLIBIO
ONPEAEIEHHOIO
uHTerpana. O0bEM
HAaKJIOHHOM MPU3MBI

Boruucnenue 066EMOB Ten
C IOMOLIBIO
OIPEIEIEHHOTO
uHTerpana. O0bEM

MU PAMU/IBI

®opmyna 06béMa
nupamuibl. OTHOIICHUE
00BEMOB MHUpaMUL ¢
OOIIUM YTIIOM
®dopmyna 00bEMa
nupamuibl. OTHOIICHUE
00BEMOB MHUpaMUS ¢
OOIIUM YTIIOM

42

CrepeomeTrpuueckue
3a/1a4M, CBSI3aHHBIE C




00BEéMaMH HAKIIOHHOM
IMPU3MbI

43

Crepeomerpuueckue
3aa4d, CBI3aHHEIE C
00BbEMaMH TUPAMHUIBI

44

45

46

47

[TpuknamHbIe 3a1a4M 110
teme "O0béMbI TEN",
CBsI3aHHBIC C 00BEMOM
HAKJIOHHOM NPU3MBI

[TpuknamHbIe 3a1a49M 110
teMme "OOBEMEI TET",
CBsI3aHHBIC C 00BEMOM
TTUPAMHU/TBI

[Ipumenenne 0ObEMOB.
Brruucnenue paccrosHus
J10 TUIOCKOCTH

KonTponbnas pabota
"O0bEéM MHOTOTpaHHUKA"

48

unneapudeckas
MOBEPXHOCTb,
oOpasyromue
LWIMHIPUYECKON
MIOBEPXHOCTHU

49

s np. Hpsamoit
KpYTOBOM LIUJIUHP.
ILnomaae moBepxHOCTH
LUIMHIpa

50

51

52

53

Konnueckas noBEpXHOCTb,
00pa3yromne KOHNIeCKOM
noBepxHocTu. Konyc

Ceuenue koHyca
IJIOCKOCTBIO,
NapasuieIbHOM MJIOCKOCTH
OCHOBAHUA

Y ceu€HHBIN KOHYC.
N3o06pakeHue KOHYCOB U
YCEUYEHHBIX KOHYCOB

ITinomanes 00xK0BOI
MOBEPXHOCTH U MOJTHON
MOBEPXHOCTH KOHYCA

54

ITnomans OOKOBOM




IMOBEPXHOCTU U TTOJTHOM
IIOBEPXHOCTHU KOHYCaA

55

Crepeomerpuueckue
3aJa4u Ha JJ0Ka3aTelbCTBO
U BBIYUCIICHUC,
MOCTPOCHUEM CCUCHHI
WIMH/IPA, KOHyCa

56

Crepeomerpuueckue
3aJa4u Ha JJ0Ka3aTelbCTBO
U BBIYUCICHUC,
MOCTPOCHUEM CEUCHHI
WIMH/IPpA, KOHyca

57

58

59

IIpuxknanHeie 3a1auu,
CBSI3aHHBIE C LIUIUHIPOM

[Tpuknagabie 3a1a9H,
CBSI3aHHBIE C IIHJIMHIPOM

Cdepa u map

60

[lepeceuenue chepsl u
Iapa ¢ TIOCKOCTBIO.
Kacanue mapa u cdepsr
IJIOCKOCTBI0. Bun n
n300pakeHue mapa

61

[Iepeceuenue chepol u
1apa ¢ MIOCKOCTBIO.
Kacanue mapa u cepsl
IIOCKOCTHIO. Bua n
n300pakeHue mapa

62

63

64

65

VYpaBHenue cepsl.
[Tnomane cheprr u e€
yacreu

Cummetpus cepsl u
mrapa
Crepeomerpuueckue
3a/1a4Ml Ha JJ0Ka3aTeIbCTBO
U BBIYUCJICHUE, CBSI3aHHBIC
co cepoii u mapom,
MIOCTPOEHUEM MX CEUCHU I
TUTOCKOCTBIO

Crepeomerpuueckue
3aJauu Ha JJ0Ka3aTelbCTBO
U BBIYMCJICHUE, CBA3aHHBIC




co cepoii 1 mapom,
MOCTPOCHHUEM MX CCUCHHI
IUIOCKOCTBIO

66

[IpuxnanHeie 3a1auu,
CBsI3aHHBIE CO cpepoii U
mapom

67

[ToBTOpEHUE: OKPYKHOCTH
Ha IUIOCKOCTH,
BBIYMCIICHUS B
OKPY’KHOCTH,
CTaHJapTHBIE MOA00US

68

69

70

Paznnunblie KoOMOMHALIMT
TEJI BPALLICHUS U
MHOTOTPAaHHUKOB

3agaun o teme "Tena u
MOBEPXHOCTHU BpaleHus"

3agaun o teme "Tena u
MOBEPXHOCTHU BpalieHus"

71

KontponsHas pabora
"Tesa 1 TOBEPXHOCTHU
BparnieHus"

72

73

74

75

O0béM UIHHIIA.
Teopema 06 06bEMe
IPSIMOTO IHJIAHIPA

Brruncnenue 0o0bEMOB Ten
C TIOMOIIIBIO
OIPEEIEHHOTO
uHTerpana. O6béM KoHyca

ITinomanu 60KOBOIi U
MOJTHOM MOBEPXHOCTHU
KOHYca
Crepeomerpuueckue
3a7a4M, CBSI3aHHbBIC C
BBIYHCIICHHEM 00BEMOB
WIMH]IPA, KOHYyCa

76

[Tpuknagneie 3a1a4u 1O
teMme "OOBEMEI 1
IJIOIIAAN TOBEPXHOCTEN

TCI

77

O0bEM 1mapa U mapoBOro
cektopa. Teopema 00




78

o0béMe trapa. [lnomanp
chepsl.
CrepeomeTpuyeckue
3aJ1auu, CBSI3aHHBIC C
BBIUMCIICHHEM 00BEMOB
nrapa, mapoBOTO CETMEHTA
U IIapOBOT0 CEKTOpa

[TpuknamHbie 3a1a49M 110
teMme "OOBEMEI TET",
CBsI3aHHBIC C 00BEMOM
nrapa ¥ Iiomaibo
cdepsl. CooTHOIICHUS
MEXy IUTOIIAISIMHU
MOBEPXHOCTEH U
00BpEMaMU ITOOOHBIX TEN

79

80

81

82

83

IToo6HEbIE TeIa B
MIPOCTPAHCTBE.
N3menenne o0béMa npu
nmoxoouu.
CrepeomMeTpuiecKue
3aJ]a4H, CBI3aHHEIE C
BBIYHCIEHHEM 00BEMOB
TEJI U IIomaaei
MMOBEPXHOCTEN

KonrponsHas pabora
"ITnomany NOBEpXHOCTH U
00BEMBI KpyTJIbIX TEen"

JIBM>KeHUs MPOCTPaHCTBA.
OtoOpakenus. JBrxeHus
U paBEHCTBO QUTYP.
O6u1me cBoiicTBa
JBUOKECHUU

Buner nBmkeHuni:
napaieNIbHbIA IepeHoc,
LEHTpaJIbHasi CHMMETpHS,
3epKajbHasi CHUMMETpus,
MOBOPOT BOKPYT MPSIMOit
[IpeoOpazoBanms
nono6us. [psmas u chepa
Olinepa

84

['eomeTpuueckue 3amaun
Ha IPUMCHCHHEC JIBUKCHHA




85

KonTponbhas pabota
"BekTopsbl B
npocTpaHcTse"

86

87

Ob6o6maromee
noBTopenue 11 nmousaruii u
METOJIOB Kypca reOMeTpuun
10-11 xnaccos,
CUCTeMaTH3allus 3HaHU:
"[TapannenbHOCTh NPSIMBIX
Y IJIOCKOCTEN B
npocTtpaHcTae”

Oo6ob61maroee
noBtopenue 11 nouaruit u
METOJIOB Kypca reOMeTpuun
10-11 xmaccos,
CHUCTeMaTU3alus 3HAHUI:
"BekTopsl B
npoctpaHcTae”

88

Oo6o061maroiee
noBTopenue 11 mousaruii u
METO/IOB Kypca T€OMETPUU
10-11 xmaccos,
CHCTeMaTU3alus 3HAHUI:
"BekTopsl B
npocTpaHcTae”

89

O06o0maroree
noBTopenue 11 mousaruii u
METO/IOB Kypca reOMETpUH
10-11 xmaccos,
cUCTeMaTH3aIlus 3HAaHU:
"O6beM MHOTOrpaHHuKa"

90

91

O06o0maroree
noBTopenue 11 mousaruii u
METO/I0B Kypca reOMeTpuu
10-11 xmaccos,
CUCTeMaTH3aIls 3HAHUI:
"O6beM MHOTOrpaHHUKa"

O06o0maromee
noBTopenue 11 nouaruii u
METO/IOB Kypca FreOMEeTpUU
10-11 xmaccos,
cucTeMaTu3alus 3HaHU:




"[Lomaau MoBepXHOCTU U
00BEMBI KPYTJIBIX TEN"

92

93

O6oOmaroree
noBTopenue 11 nmousaruii u
METO/IOB Kypca F€OMETpUU
10-11 xnaccos,
CHCTeMaTH3allns 3HAHMIL:
"[omaau moBEpXHOCTU U
00BEMBI KPYTIIBIX TEN"

Hrorosast KOHTpoOJIbHASA
pabora

94

95

96

97

Hrtorosast KOHTpOJIbHASA
paborta

[ToBTOpEHME, 0000IIEHNE
W CUCTEMAaTHU3aIs 3HAHUN

Hcropus pazsurus
CTEPEOMETPUH KaK HayKu
U €€ poJIb B Pa3BUTUHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Hcropus passurus
CTEPEOMETPUH KaK HAYKU
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTHH

98

Hcropus passurus
CTEPEOMETPUH KaK HAYKH
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
VHXEHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTUH

99

Hcropus pa3Butns
CTEepEOMETPUH KaK HayKu
U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX
WHXEHEPHBIX U
KOMIIBIOTEPHBIX




TEXHOJIOTUN

100

Hcropus pazsurus
CTEpPEOMETPUH KaK HayKu
U €€ poJib B Pa3BUTUU
COBPEMEHHBIX
MH)KEHEPHBIX U
KOMITbIOTEPHBIX
TEXHOJIOT U

101

102

Hcropus pazsurus
CTEpPEOMETPUU KaK HayKu
1 €€ poJIb B Pa3BUTHHU
COBPEMEHHBIX
WH)XCHEPHBIX U
KOMIIBIOTEPHBIX
TEXHOJIOTHI

Ucrtopus pazsutus
CTEPEOMETPUHU KaK HAYKU
1 €€ poJib B Pa3BUTUU
COBPEMEHHBIX
VHXCHEPHBIX U
KOMIBIOTEPHBIX
TEXHOJIOTUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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