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IHHOACHUTEJIBHAA 3AIIUCKA

HEJIN N3YYEHUSA YYEBHOI'O KYPCA

I'eomerpus sBIseTCS OJHUM U3 0a30BBIX KypCOB HA YPOBHE CpelHEro obmiero oOpa3oBaHus, Tak Kak
o0ecreynBaeT BO3MOXKHOCTh H3YYEHHUS TUCHUIUIMH €CTECTBEHHOHAYyYHOW HAINpPaBICHHOCTH W IPEIMETOB
ryMaHUTapHOro 1ukia. [1ockoiabKy Jlornyeckoe MblIIUICHHE, (opMUpyeMoe MU U3YyYEHUH O0y4arolMMUCA
NOHATUIHBIX OCHOB TI'€OMETPUH, IpPHU JOKa3aTeJbCTBE TEOPEM M IOCTPOCHMM ILEMOYKH JIOTMYECKHX
YTBEPKJIEHUM NpU pElIeHMH TIEeOMETPUUYECKUX 3a/ady, YMEHHE BBIJBUIAaTh M OIpPOBEprarb TUIOTE3bI
HETOCPEICTBEHHO UCTIONb3YIOTCS MIPU PEIICHUH 33/1ad €CTECTBEHHOHAYYHOTO IIMKJIA, B YACTHOCTH (PU3HUECKUX
3ajau.

Llenb ocBoeHUs MporpaMmbl yyeOHOro Kypca «l'eomerpus» Ha yriayOnEHHOM YpPOBHE — pa3BUTHE
MH/IMBUYaIbHBIX CIIOCOOHOCTEN 00yYaloUINXCs MPH U3yYSCHUH T'€OMETPUH, KaK COCTAaBIIAIONIEH MpeaMeTHON
obmactn «MareMaTHka 1 HHPOPMATUKa» yepe3 oOecrieueHue BO3SMOKHOCTH MPUOOPETEHUS U UCIIOIb30BAHUS
OoJiee TIyOOKMX T€OMETPUUECKHX 3HAHWUW W JCUCTBUH, CHENU(UUHBIX T€OMETPUU, U HEOOXOJMMBIX IS
YCIIEUTHOT O MPO(ECCHOHANIBHOIO 00pa30BaHNUs, CBSI3aHHOT'O C UCIOJIb30BAHNEM MAaTEMATUKH.

[IpuopuTeTHBIMM 3ala4yaMu  Kypca TE€OMETpUM Ha yIIyOJEHHOM YPOBHE, PpACIIUPSIOIIUMHU U
YCHIIUBAIOIIKUMU Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

* pacHIMpeHHe NPEACTABICHNS O TEOMETPUH KaK YaCTH MUPOBOM KyJIbTYphl U (HOPMUPOBAHHE OCO3HAHMSI
B3aMMOCBSI3U T€OMETPUH C OKPYKAIOLIUM MUPOM;

* (hopMUpOBaHHE MPEACTABICHUS O MPOCTPAHCTBEHHBIX (UTypax Kak O BAKHEUIIMX MaTeMaTHYECKUX
MOJIEJISAX, TIO3BOJISIOIIMX ONHUCBHIBATh U U3y4yaTh Pa3HbIE SBICHUS OKPYXKAIOILEro MUPA; 3HAHHE MOHATHHHOTO
anmapara 1o paszeny «CrepeoMeTpus» IKOJIBHOIO Kypca TeOMETPUH;

* (hopMUpOBaHHE YMEHHUS BJAJETh OCHOBHBIMHU IOHSTHUSMHU O TPOCTPAHCTBEHHBIX (QUIYpax M HX
OCHOBHBIMM CBOMCTBAMH; 3HAHUE TEOPEM, GOPMYJ U YMEHHE UX IPUMEHSTh; YMEHUS JOKa3bIBaTh TEOPEMBI U
HAXOJIUTh HECTaHIAPTHBIE CIIOCOOBI peIIeHus 33134,

* (hopMuUpOBaHHE YMEHHsI PACIIO3HABATh HA YEPTEXkKaxX, MOJCISAX U B PealbHOM MUPE MHOTOTPAHHUKU H
TeJa BPaLleHUs; KOHCTPYHUPOBATh FT€OMETPUUECKHUE MOJIEIH;

* (hopMuUpOBaHHE TOHUMAHHUS BO3MOXXHOCTH aKCHMOMAaTHYECKOTO MOCTPOSHHSI MaTeMaTHUYECKUX TECOPHii;
(dopMHpOBaHKE TOHUMAHUS POJIM AKCMOMATHKH ITPU IPOBEAECHUH PacCy KICHHIH;

* (hopMUpOBaHHE YMEHHS BIAJE€Th METOJAaMM JIOKA3aTeNbCTB M AJTOPUTMOB PEIICHUS; YMEHHUS HX
IIPUMEHSATh, IPOBOJUTH J10Ka3aTeIbHbIE PACCYKICHHS B XOJ€ PELICHUs CTEPEOMETPHUECKUX 3a7ay U 3a/1a4 C
MPAKTUYECKUM COJAEp)KaHUEM; (OPMHUPOBAHUE NPEICTABICHHUA O HEOOXOAMMOCTH J0Ka3aTeNbCTB IPH
O0OCHOBAaHMM MAaT€MaTHUYECKUX YTBEPXKACHUH U PpOJIM aKCUOMAaTMKM B MPOBEAECHUU JI€AYKTUBHBIX
pacCyKIeHUH;

* pa3BUTHE M COBEPLICHCTBOBAHHME HMHTEIUICKTYAJIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0ydarouIuxcs,
[I03HABATENbHOM aKTUBHOCTH, UCCIIEA0BATENBCKUX YMEHUH, KDUTUYHOCTH MBIIUICHUS, HHTEpECa K U3yUCHHIO
reOMETPHH;

* (hopmupoBaHre (QYHKIMOHATHHON TI'PAaMOTHOCTH, PEIEBAaHTHONW TE€OMETPUHU: YMEHHUs paclo3HaBaTh

IMPOABJICHUA T'COMCTPUICCKUX HOHHTHﬁ, 00BEKTOB U SaKOHOMepHOCTeﬁ B pCAJIbHBIX JXU3HCHHEBIX CUTyallUidX U



IIPU U3YUYEHUH JIPYTUX yUYEOHBIX IPEIMETOB, IPOSBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJIETUPOBaHMSI
pEaJIbHBIX CUTYALUH, UCCIEIOBAHNS TIOCTPOCHHBIX MOJEIIEH, HHTEPIPETAUH MOTYYCHHBIX PE3YJIBTATOB.

OcHoBHbIE cozeprkarenbHble TUHUH Kypcea «'eomerpun» B 10—11 knaccax: «IIpsMble u m10ckocTH B
npocTpaHcTBe», «MHororpanHukuy, «Tema BpameHus», «BeKTopsl M KOOpAMHATHI B IPOCTPAHCTBE,
«/IBreHUS B IPOCTPAHCTBEY.

CdhopmynupoBanHoe B DenepalbHOM TOCYJAapCTBEHHOM 00pa3oBaTEIbHOM CTAaHAAPTE CPETHETO
obmero oOpa3oBaHUsl TpeOOBaHHE «YMETh ONEPUPOBATH TMOHATHSIMW», PEIEBAHTHBIX T'€OMETPHHM Ha
yriryosi€HHOM ypoBHE 00yueHus B10—11 kiraccax, OTHOCHUTCS KO BCEM COEPIKaTEIbHBIM JIMHUIM Y4EeOHOTO
Kypca, a pOpMHUPOBaHUE JIOTHYECKUX YMEHUH pacnpeaesnseTcs He TOIbKO 10 COAEP KaTeIbHbIM JIMHUSIM, HO U
no roxam oOydenus. ConepxaHue oOpa3oBaHUs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
[TpumepHoit paboueli mporpamMMsbl, pacrpeieIEHHBIM 110 To1aM 00yUYeHHsI, CTPYKTYPHUPOBAHO TaKUM 00pa3oMm,
9YTOObI KO BCEM OCHOBHBIM, NPUHIUIHAIBHBIM BOIpocaM oOyuaromuecs oOpamiaguch HEOJHOKPATHO. DTO
MI03BOJISIET OpPraHM30BaTh OBJIAJIEHUE TIE€OMETPUUYECKMMM MOHSATHSAMM U HaBbIKAMM I1OCIEJOBATEIBHO U
MOCTYMNATENIBHO, C COOJIIOJJCHUEM IPUHIUIA IPEEMCTBEHHOCTH, @ HOBbIE 3HaHUS BKJIIOYATh B OOIIYIO CHCTEMY
IreOMETPUUECKUX NPEACTAaBICHUN O0ydaroluxcs, pacmmpsas u  yroyonsas e€, oOpa3ys IpoOdYHbIe

MHO>KE€CTBEHHBIE CBS3H.
[lepexon k M3y4EHHUIO TEOMETPUU Ha YIiTyOJEHHOM YPOBHE MO3BOJISET:

—co31aTh ychoBus 1 AuddepeHnnanuu 00ydeHus, TOCTPOCHUST HHANBUIYATBHBIX 00pa30BaTeIIbHBIX
nporpamMmM; o0ecneunTh YrIIyOJEHHOE H3YYCHHE TEeOMETPHHM KaK COCTaBISIONICH ydYeOHOTO TpeaMera

«Maremartuka;
—TOATOTOBUTH O0YYAIOITUXCSI K TTPOIOJDKEHUIO M3YYCHHS MAaTEMATUKH ¢ YIETOM BBIOOpa Oymyrieit

npodeccuu, odecreunBasi MPeeMCTBEHHOCTh MEXK Ty OOITUM U TTpo(ecCHOHATbLHBIM 00pa30BaHHUEM.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B YuebGHoM nmnane Ha u3ydeHue yriyonéHHoro kypca reometpun B 10—11 kiaccax oTBOIUTCS HE MEHEE

3 yueOHBIX YacOB B HEJIENIIO B TEUECHHE KaXI0T0 rojia 00y4eHus, BCEro 3a JiBa roja ooy4deHus — He menee 204
yueOHBIX YacoB.

IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE  pE3yNbTAaThl OCBOGHUS TMpOorpaMMbl  ydeOHOro mpeamera «MaTemaTukay
XapaKTEePU3YIOTCS:

I'paxxnanckoe BociuTaHme:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMHM OOYYaIOIIErocsl KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO OOIIEeCTBa, MPEACTABICHHEM O MAaTeMAaTHYECKUX OCHOBaX (YHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBICHUH, TPOIEAYpP TPAkKIAHCKOTO 00IIecTBa (BEIOOPHI, ONPOCHL U TIP.), YMEHHEM
B3aMMO/ICHCTBOBATD C COIIMATLHBIMUA HHCTUTYTAaMHU B COOTBETCTBHH C UX (PYHKIUSIMH U HA3HAYCHHUEM.

IMaTpuoTHYeCcKOe BOCIMTAHME:

c(hOPMUPOBAHHOCTBIO POCCUMCKON TPaXJAHCKOW HJICHTUYHOCTH, YBKCHHMsSI K TMPOINIOMY |
HACTOSIIEMY POCCHICKOM MaTEMaTHKH, LEHHOCTHBIM OTHOIIEHUEM K JOCTHUKEHUSIM POCCUHUCKUX



MAaTE€MaTUKOB U POCCUHMCKOM MaTeMaTWYECKOW IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTHXKEHHM B JPYTHX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHHEM JIyXOBHBIX LIEHHOCTEH POCCHICKOro Hapojaa; chOpMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHHUs, dTUYECKOIO IMOBEJICHUS, CBSI3aHHOIO C NMPAKTUYECKUM IMPUMEHEHHUEM JIOCTHKEHUN HAyKd U
JeSTeNbHOCTHIO YUYEHOTO; OCO3HAHMEM JTMYHOTO BKJIA/a B MOCTPOCHHUE YCTOWYHBOTO Oy TIyIIETO.

JcTeTH4YeCcKoe BOCIIUTAHHE:

JCTETUYECKUM OTHOIIEHHEM K MHUPY, BKIIOYAsl 3CTETUKY MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a]1a4, PEUICHHH, pacCyKIeHUI; BOCIPUUMUYNBOCTHIO K MATEMAaTHYECKUM aCIIEKTaM pa3Iu4HbIX
BHJIOB UCKYCCTBA.

Du3uyecKoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MaTeMaTHYeCKHe 3HaHUS B HHTEpecax 3/I0pOBOTO U
6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO (340pOBOE MHUTAHHE,
cOamaHCUpPOBAaHHBIM PEKUM 3aHSATUN M OTIbIXa, peryisipHas (u3MUecKas aKTUBHOCTbH); (DU3HMUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03JOPOBUTEIBHOMN JAESITEIILHOCTHIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM I[EHHOCTH TPYAOIIOOMS; MHTEPECOM K pas3IU4HbIM cdepam
npodeccnoHalbHOM EATENbHOCTH, CBA3aHHBIM C MaTeMaTUKOW U €€ MPUIIOKEHUSIMU, YMEHHEM
COBEpIIaTh OCO3HAHHBIN BEIOOD OyayIei mpodeccuu u peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE IIJIAHBL;
TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTEMATHYECKOMY OOPa30BaHHIO U CaMOOOPa30BAHUIO HA MPOTSKCHUH
BCEU JKM3HU; TOTOBHOCTBIO K AKTUBHOMY YYaCTHIO B PEIICHHWU MPAKTHUYECKHX 3a/1ad MaTEeMaTUYECKOU
HaIlpaBJIECHHOCTH.

JK0JI0TrNYeCKOe BOCIIUTAHME:

cOPMUPOBAHHOCTHIO ~ JKOJOTHYECKOW  KYJNbTYypbl, TOHUMAHHEM  BJIUSHUS  COIUAIBHO-
HSKOHOMMYECKUX MPOIIECCOB HA COCTOSIHME MPUPOJAHON M COLMAIBHON CPebl, OCOZHAHUEM TJI00aIHLHOTO
XapakTepa JKOJIOTUYECKHUX Mpo0JieM; OpHeHTaluued Ha NpPUMEHEHHEe MaTeMaTU4YeCKUX 3HaHUN Ui
pelieHus 3a1ad B 00JIacTH OKPYXArOMIeH Cpeflbl, MIIAHUPOBAHUS MOCTYNKOB M OIICHKH UX BO3MOKHBIX
MOCIEACTBUM ISl OKPY>KAKOLLEH CPE/IbI.

IleHHOCTH HAYYHOI'0 TO3HAHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M OOIIECTBEHHOW MPaKTHKH, TTOHUMAaHHEM MaTeMaTU4YeCKON HayKH Kak cdepbl 4eI0BEeYeCKOM
NEeSTEIbHOCTH, 3TANoOB €€ pPa3BUTHUS U 3HAYMMOCTH ISl PAa3BUTHUS LUUBWIM3ALUU; OBJIAJCHUEM SI3BIKOM
MaTE€MaTHKU U MaTEMaTUYECKOMN KyJIbTYpPOU KaK CPEACTBOM ITO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIATh
MIPOEKTHYIO U UCCIIEN0BATENBCKYIO AESITEIBbHOCTh NHINBHUYAIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

MertamnpeaMeTHbIe pe3yJbTaThl OCBOSHHS MpPOTrpaMMbl ydeOHOro mpeamera «MaTemaThukay
XapaKTepU3yIOTCSl OBIAJICHUEM YHHUBEPCAIBHBIMU HO3ZHAGAMENbHBIMU OCliCEUAMU, YHUBEPCAIbHbIMU
KOMMYHUKAMUBHBIMU 0UCMBUAMU, YHUBEPCATLHLIMU Pe2YTIAIMUSHBIMU OeUCBUAMU.

1) VYnusepcanvnvie nosmaseamenvnwvie Ooeiicmsus, obecneuusaom Gopmuposanue 0A308blX
KOZHUMUBHBIX NPOYECCO8 00YUaAOWUXCs (0C80eHUe MeMO008 NO3HAHUS OKPYICAIOUe20 MUPA, NPUMEHeHUe
JI02UYeCKUX, UCCIe008amMeNbCKUX onepayuti, ymeHuu pabomams c ungopmayuet).

ba3oBbie Jiornueckue 1eMCTBUA:

® BBISIBISITh M XapaKTEPH30BaTh CYIICCTBCHHBIC NMPU3HAKH MAaTEMAaTHYECKHUX OOBEKTOB, TOHSTHIA,
OTHONIICHUN MEXIy TOHATUSAMHU; (OPMYJIHPOBATH ONPEICICHUS TMOHSITHI, YCTaHABIMBATH



CYLIECTBEHHBI MpPHU3HAK KIACCU(PUKALMKM, OCHOBaHMs A OOOOIIEHUS W CPABHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

® BOCIPHUHHUMATh, (GOPMYIHPOBATH 1 IPEOOPA30BHIBATH CYKICHHS: YTBEPAUTEIbHbIC U OTPHUIIATENIbHEIE,
eIMHUYHBIC, YaCTHBIC U OOIINE; YCIOBHBIE;

® BBIIBISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W NPOTUBOpeuusi B (hakTax, NaHHBIX,
HAOJMIOACHUSAX W YTBEPXKICHHUAX; MpenjgaraTb KPUTEPUH [UIS BbBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

® JenaTh BBIBOJBI C CIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U MHAYKTUBHBIX YMO3aKIFOUEHHH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

® IIPOBOJUTH CaMOCTOATENBHO JIOKA3aTEeNbCTBA MAaTEMAaTHYECKUX YTBEpXKAEHUH (IpsMble U OT
IIPOTUBHOTI'0), BBICTPAUBaTh apryMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH
COOCTBEHHBIE CYX/IEHUS U BBIBOBI;

e BBIOMpATH CIIOCOO pelIeHrs y4eOHO! 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB pPEIICHUs, BRIOUPATh
HaunboJee MOAXOAAINN C yUETOM CAMOCTOSITEILHO BbIICIIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTe/IbCKUE NeHCTBHA:

® HCMOJB30BATh BOMPOCH KaK MCCIIEOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS; (POPMYITUPOBATh BOMPOCHI,
¢ukcupylomye npoTUBOpeUHe, NpodieMy, YCTaHaBIMBATh HCKOMOE M JaHHOE, (OpPMHUPOBATH
TUIIOTE3Y, ApIyMEHTUPOBATh CBOKO MO3UIUIO, MHEHUE;

® IIPOBOJUTH CaMOCTOSITENbHO CIUIAHUPOBAHHBIA HKCIEPUMEHT, HCCIEIOBAHHME IO YCTAHOBJICHHUIO
0COOEHHOCTEM MaTeMaTH4ecKOro oOBbEKTa, SIBIECHUS, MPOLECcca, BBIBICHUIO 3aBUCUMOCTEH MEXAY
00BEKTaMU, SIBIICHUSMHU, IPOLIECCaMU;

® CaMOCTOATENbHO (OPMYIHPOBATh OOOOIIEHUS W BBIBOJBI IO pe3ysibTaTaM MPOBEIEHHOTO
HaOJIOACHNS, UCCIIEAOBaHMs, OLEHHMBATh JIOCTOBEPHOCTh IOJYYEHHBIX pPE3YyJbTaTOB, BBIBOJAOB U
0000IIeHMIT;

® [IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE INPOIECCa, a TaKXKe BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCJIOBHUSX.

Padora ¢ undopmanueii:

® BBIABIATH AeUIUTH UH(OPMAIUM, JaHHBIX, HEOOXOANUMBIX JUIsl OTBETA Ha BOIPOC U JJIsl pEIICHUs
3aJauuy;

e BbIOMpPaTh UHPOPMALMIO U3 UCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIU3UPOBATh, CUCTEMaTU3UPOBATh U
MHTEPIPETUPOBATH MHPOPMALIUIO PA3INYHBIX BUIOB U (POPM MpEICTaBICHUS;

® CTPYKTYpHpPOBaTh HUH(POPMALMIO, NPEACTaBIATH €€ B Pa3IUYHBIX (OpPMax, HIUIIOCTPUPOBATH
rpaduvecku;

® OLIEHUBATh HAAEKHOCTh HH(YOPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

2) Vuuseepcanvnuvie KOMMyHuKamug@Hvle Oelicmsus, o0bOecneuugarom  CHOPMUPOSAHHOCHb
COYUANLHBIX HABLIKOE 00YYAIOUWUXCSL.
OO0menue:

® BOCIPHUHMMATh U (OPMYJIMPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSMHU U LIEISIMU OOILEHUS; ICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS
10 XO/y peLIeHus 3a1a4l, KOMMEHTUPOBATh [TOJyYEHHBIH pe3yJIbTar;

e B Xxo0Je 00CYXKAEHHUs 3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXJIaeMOH TeMbl, IPOOJIEMBI, pelaeMoi
3aJauy, BBICKA3bIBaTh WJEH, HAllEJICHHbIE HA IIOMCK DPELIEHMS; CONOCTaBIATh CBOM CYXKIEHHS C
CYXKIEHUSIMH [JPYTHX YYaCTHMKOB Juajora, oOHapyKMBaTb pa3jIMylMe U CXOJCTBO MO3MLMH; B
KOPPEKTHOH Gopme (HopMyTHUpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHHUS;



® IIPEACTaBIATh  pe3yNbTaThl  pELIEHUs  33Jayd, OKCIEPUMEHTa, MCCIEeIOBaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (hOpMaT BHICTYIUICHHUS C y4€TOM 3a/lad MPEe3eHTaluu U 0coOeHHOCTen
ayJIUTOPUH.
CoTpyaHnuecTBo:

¢ [IOHUMATh U HCIONH30BATh MPEHMYIIECTBA KOMAHAHON M WHAMBHUAYAIBHON pabOTHI MpU pEIICHUH
y4eOHBIX 3a7ay; MNPUHUMATh IeJb COBMECTHOW JIEATENIbHOCTH, IUIAHUPOBAaTh OpPraHU3alUIo
COBMECTHOH paboThl, pacrpeensTh BUIbI padOT, 10rOBapuBaThCs, 00CYKIaTh MPOLECC U Pe3yIbTaT
paboThl; 06001IaTh MHEHUST HECKOJBKUX JIIOJICH;

® y4YacTBOBAaTh B IpynmoBbIX ¢opmax padboThl (00CYXIeHUs, 0OMEH MHEHUM, «MO3TOBBIC MTYPMBD) H
WHBIE); BBIMOJHATH CBOI YacTh pabOThl M KOOPAMHUPOBATH CBOU JEHCTBUS C APYTMMHU YJICHAMU
KOMAaHJIbl; OLIGHUBaThb KayecTBO CBOEr0 BKJIaAa B OOMMH MNPOAYKT TIO KPHUTEPUSM,
chOpMyIIMPOBAHHBIM YYaCTHHUKAMH B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pezynamuenwvie Oeiicmsus, obecneuusaiom GopMuposaHue CMblCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuzanus:

®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 3a[]a4H, BBIOMPATh CIOCO0 PELICHHUs C YIETOM UMEIOIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBAaTh U KOPPEKTUPOBATh BAPUAHTHI PELLICHUI
¢ yuéToM HOBOM MH(OpMAIIH.

CaMOKOHTPOJIb:

e BJAJCTh HAaBBIKAMHU IIO3HABATENBHOM pe(ieKCHH Kak OCO3HAaHMS COBEpILIAEMBIX HCUCTBUH U
MBICIMTEIBHBIX MPOLECCOB, WX PE3YJIbTATOB; BIAAETh CIOCO0AMHM CaMOIPOBEPKH, CaMOKOHTPOJIS
mpolecca 1 pe3yJibTaTa pelleHusl MaTeMaTH4ecKol 3a/1auu;

® [pEeABHUJAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPHU PELICHUH 3a/layl, BHOCUTh KOPPEKTHBHI B
NeSITeIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, NaHHBIX, HAaWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYJAHOCTEN;

® OILICHUBAaTh COOTBETCTBUE pe3yJibTaTa IEIU M YCIOBHUAM, OOBACHATh NPHUUMHBI JOCTHKCHHUS WU
HEJOCTHKEHHSI Pe3yJbTaTOB JAEATEIbHOCTH, HAXOJUTh OIIMOKY, JAaBaTh OLIEHKY NMPUOOPETEHHOMY
OTIBITY.

Iliianupyemble npeaMeTHbIE pe3yJbTaThl 0cBoeHus [IpumepHoii padoueii nporpamMmmsl (1o rogam
o0yueHust)

OcBoenune ydeOHOro kKypca «l'eoMeTpusi» Ha ypOBHE CpeaHEro ooOmero oOpa3oBaHUs JTOHKHO

o0ecrneunBaTh JOCTHKEHHUE CIEAYIOUX MPEIMETHBIX 00pa30BaTeNbHbIX PE3YIbTaTOB:

10 xiacc

e (CB0o0OAHO omepuUpoBaThb OCHOBHBIMHM HMOHATUSIMHM CTEPEOMETPUHU IPH PEUICHWU 3a/1ad U NPOBEJCHUU
MaTE€MaTUYECKUX PACCYKICHUMN.

*  IIpuMeHATH aKCMOMBI CTEPEOMETPUN U CIIEACTBUS U3 HUX IIPU PELIEHUN T€OMETPUYECKUX 3a1a4.

e KraccupunupoBaTh B3aMMHOE PACHOJIOXKEHHE NPSAMBIX B MPOCTPAHCTBE; IJIOCKOCTEH B MPOCTPAHCTBE;
IPSIMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.

e CBo0OAHO omepupoOBaTh MOHATHAMM, CBS3aHHBIMM C YIVIAaMH B IPOCTPAHCTBE: MEXAY HPSIMBIMH B

IIPOCTPAHCTBE; MEXKY MPSAMOM U INIOCKOCTHIO.

° CBOGOI[HO ONneprupoBaTh NOHATUAMH, CBAI3aHHBIMU C MHOTOTPpAHHUKAMHU.



CBOOOIHO pacro3HAaBaTh OCHOBHBIC BHUABl MHOTOTPAHHUKOB (MPU3Ma, MHpPAMUAA, MPSIMOYTOJBHBIN
napajuiejenumnes, Kyo).

KnaccugunupoBaTb MHOTOTpaHHHUKH, BEIOWpAst OCHOBaHMS ISl KIacCU(UKAIIH.

CB00OIHO OnIEpUPOBATH MOHATHSIMH, CBSI3aHHBIMU C CEUEHUEM MHOTOTPAHHUKOB IJIOCKOCTHIO.
BrINONMHATE MapaienbHoe, IEHTPaTbHOS W OPTOTOHAIBLHOE MPOSKTHPOBaHHWE (QUTYp HAa TUIOCKOCTH;
BBITIOJTHATH N300paKeHUs (PUTYpP Ha TUIOCKOCTH.

CTpouth ceueHUs: MHOTOTPaHHUKOB Pa3IMYHBIMU METO/IaMU, BBIIIOJHATH (BBIHOCHBIC) MJIOCKHE YEPTEKH
W3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

BoruncnsaTe miomanayd NmoBepXHOCTEH MHOTOTPAHHHMKOB (IIpH3Ma, MHpaMuia), T€OMETPUUYECKUX TE C
pUMEeHEHHEM (HopMyI.

CB00OIHO OmepupoOBaTh MOHATUSAMU: CUMMETPHUS B IPOCTPAHCTBE; LIEHTP, OCh U IIOCKOCTh CUMMETPHH;
I[EHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPEHI.

CB00OHO ONEpUPOBATH MOHATHIMH, COOTBETCTBYIOIIMMH BEKTOPaM M KOOpJIAUHATaM B IIPOCTPAHCTBE.
BrinosnHATh 1eHCTBUS HAll BEKTOPAMH.

Pemarp 3amauum Ha /10Ka3aTeIbCTBO MAaTEMaTHYECKHMX OTHOUICHHM M HaXOXJACHHE TI'e€OMETPHUUECKUX
BEJIMYUH, IPUMEHSSI U3BECTHBIE METO/IBI TP PEIICHUY MaTEeMAaTHIECKHX 3a/1a4 MOBBIMIEHHOTO U BBICOKOTO
YPOBHS CIIOKHOCTH.

[IpumeHsTh mMpocTeline MpOorpaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI IMPHU
PELICHUH CTePEOMETPUIECKHX 3a/1a4.

W3Bnekarsb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHPOPMAIUIO O MPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢durypax, IpeaCTaBICHHYIO HA YePTEKaX U PUCYHKAX.

[IpumeHsTh TOMy4YeHHBbIE 3HAHMSI Ha MPAKTUKE: CPAaBHUBATh M AHAJIU3UPOBATH pealbHbIE CUTYalluH,
MPUMEHSITh M3yYEHHBbIC MOHATHS B MPOIECCE TMOMCKA PEIICHHS MaTeMaTH4YeCKH CPOpMYyITHPOBAHHON
POOJIEMBI, MOJIETTUPOBATH PeabHbIC CUTYAIIUU HA S3BIKE TEOMETPUHU, UCCIIEA0BATH TOCTPOCHHBIE MOICTN
C HCIIONB30BAaHUEM T€OMETPUYECKHX MOHSITHA W TeopeM, ammapara aireOpbl; peniatbh MPaKTUYeCKHe

3aaa4u, CBA3aHHBIC C HAXO0XKXACHUEM I'COMCTPUYCCKUX BEJIIMYMH.

Nwmets mpencraBieHuss 00 OCHOBHBIX 3Tallax pa3BUTHS T'€OMETPUM KaK COCTaBHOW 4acTu (yHIaMeHTa

Pa3BUTHUS TEXHOJIOTHUN.

11 kaacc

CBoOOAHO OmEepUPOBaTh TOHITHSAMH, CBS3aHHBIMH C IWJIMHAPUYECKOW, KOHMYECKOM M CEepHUIecKOou
MMOBEPXHOCTSAMHU; OOBACHATH CIIOCOOBI TIOTYyUEHUSI.

OnepupoBarh MOHATUAMH, CBSI3aHHBIMU C T€JIAMU BPALLEHUS: LIMIMHIPOM, KOHYCOM, c(epoil U IapoM.
Pacno3naBate Tena BpameHus (IMIMHIP, KOHYC, cdhepa U map) U OOBACHATH CIOCOOBI TOJIYYCHUS TET
BpaIllCHUSI.

KiaccuduimpoBaTs B3anMHOE pacnoyiokeHue chepsl U MITOCKOCTH.

BbryncnsTh BeTMUMHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEJI BpallleH!s; 00BEMBI U TUIONIAIU TTIOBEPXHOCTEM
MHOTOTPaHHUKOB ¥ TEJ BPAIICHHSI, TCOMETPHUECKHX Tell C MPUMEHEHUEM (POpMyII.

CBO6OI[HO ONCpHUpPOBATH NOHATUAMHA, CBA3aHHBIMU C KOM6I/IHaHI/ISIMI/I TCJI BpalllCHUSA 1 MHOT'OI'PAaHHUKOB!



MHOTOTpaHHUK, BIIMCAHHBIN B cepy U OMUCAaHHBIN OKOJIO cdepbl; cdhepa, BMcaHHAS B MHOTOTPAaHHUK UITU
TEJIO0 BpallleHUs.

*  BBIUUCIATH COOTHOIICHUS MEXTY ILIOMIAASIMH IIOBEPXHOCTEH U 00BbEMaMU MTOJJOOHBIX TElL.

*  H3o6paxare m3yuaeMmble (DUTYpPBHI; BBHIMOJHATH (BHIHOCHBIC) IJIOCKHE YEPTENKU M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (UTYp: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS Tell BpaIICHUSI.

*  l3BiekaTh, MHTEPIPETUPOBATH U PEOOPA30BHIBATH MH(OPMALIHIO O TPOCTPAHCTBEHHBIX T€OMETPUIECCKUX
¢burypax, IpeJICTaBICHHYIO Ha YepPTeKaxX U PUCYHKAX.

*  CB00OAHO ONEPUPOBATH MOHITHEM BEKTOP B IPOCTPAHCTBE.

*  BrmonHATH oniepanuy HaJl BEKTOPAMH.

*  3agaBarhb IUIOCKOCTh YPaBHEHUEM B JIEKaPTOBOW CHCTEME KOOPAMHAT.

*  Pemats reomerpudeckue 3aJa4d Ha BHIYHUCICHUE YTIIOB MEXAY MPSIMBIMHU H IJIOCKOCTSMU; BBIYUCICHUE
paccTosHUi OT TOYKHU 10 IJIOCKOCTH; B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-KOOPAWHATHOTO METOJa Mpu
PEILICHUN.

* CB00OOAHO OIEpPHPOBATH IMOHSATHUSMHU, CBS3aHHBIMU C JBHKCHHEM B MPOCTPAHCTBE; 3HATH CBOWCTBA
JBHKECHUM.

*  BBINOJIHATH U300pAKEHHUS MHOTOTPAHHUKOM U TeJl BPAIllEHUS IPU MapaieTbHOM EpeHOCe, IIEHTpaTbHOU
CUMMETPHUH, 3€pKaJIbHON CUMMETPHUH, IIPH TOBOPOTE BOKPYT MPSIMOIi; MpeoOpazoBaHUs 0100uS.

* CTpouth ceyeHHS] MHOTOIPAaHHUKOB M TeJ BpalleHMs: CEYeHMs] UWIMHApa (MapajuiebHO U
MEePHIEHIUKYISIPHO OCH), CEYEHHUs KOHyca (MapajuieIbHOE OCHOBAHUIO U MPOXOIIEE YEPe3 BEPILUHY),
CEUCHHMS 1Iapa.

*  Hcnonb3oBaTh METObI IOCTPOCHUS CEUEHUI: METO/I CIIEI0B, METO/1 BHYTPEHHETO IIPOEKTUPOBAHNUS, METO]T
IIEPEHOCa CEKYIEN MIOCKOCTH.

*  Jloxa3bIBaTh r€OMETPUUECKUE YTBEPKICHUS.

* IIpumensate reomerpuyeckue (akTbl A PEHICHHUS CTEPEOMETPUUYECKHUX 3a]ad, MPearnoyararonmx
HECKOJIBKO IIIar0B PEIIEHUS, €CIU YCIOBHS IPUMEHEHHUSI 3a/I1aHbI B IBHOW U HESIBHOU (popme.

* Pemare 3amaun Ha J0Ka3aTENLCTBO MATEMATUUYECKUX OTHOIICHWH M HAXOXKIECHHUE TeOMETPUUYECKUX

BCJIMYHH.

e IlpumeHsATH HpOrpaMMHBIE CpPEACTBA M AIIEKTPOHHO-KOMMYHMKAIIMOHHBIE CHCTEMBl IMpU PEIICHUU
CTEPEOMETPUYECKUX 3a/1a4.

e IlpumeHATh MOJy4YEHHBIE 3HAHUS HAa NPAKTHKE: CPAaBHUBATH, aHAJIM3UPOBATh U OLIEHUBATH pPEajbHBIC
CUTyallu¥; NPUMEHATh HM3Y4YEHHBIE ITOHATUSA, TEOPEMBI, CBOWCTBA B MPOLECCE IOHUCKA PELICHUs
MaTeMaTHuecku CcGOpMYIUPOBAHHONW MPOOJIEeMbl, MOAEIUPOBATh peajbHble CHUTYyallMd Ha S3bIKE
TE€OMETPHUH, UCCIEN0BATh TOCTPOCHHBIE MOJEIIH C UCIOJIB30BAHUEM I€OMETPUUECKUX TOHATUI U TEOPEM,
anmapara ajareOpsbl; pemaTh MpakKTUYeCKUe 3a1a4H, CBSI3aHHbBIE C HAXOKICHUEM F€OMETPUUECKUX BEJINUYHH.

*  HWwmers npencrapieHns 00 OCHOBHBIX ATaIaxX pa3BUTHs F€OMETPUH KaK COCTaBHOM YacTu GpyHIaMeHTa

Pa3BUTHS TEXHOJIOTHA.

COJAEPKAHUE YYEBHOI'O KYPCA (IIO 'OZAM OBYYEHMUA)



10 kaacc

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE
OcCHOBHBIE TIOHATHS CTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTh, MpOCTpaHCTBO. IloHsaTHe 00

AKCHOMAaTUYECKOM ITOCTPOECHHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOe pacrnonoxkeHue TpsAMBIX B NPOCTPAHCTBE: IEPECEKAIOUIUECs, MapajuleJIbHbIE U
cKpenBaromuecs npsaMslie. [ lpu3zHaku ckpemmBaromuxcs npsimMsix. [lapaninenbHOCTh NPSAMBIX U IIIOCKOCTEN B
IIPOCTPAHCTBE: NapajuIeibHbIE MPSAMbIE B MPOCTPAHCTBE; MAPAIEIBHOCTh TPEX MNPSAMBIX; NapalieIbHOCTh
npsMoil U 1wiockoctu. IlapaniensHoe M HEHTpaJIbHOE MPOEKTHpOBaHUE, M300pakeHue ¢uryp. OCHOBHBIE
CBOWCTBa MapauIeIbHOTO MNPOEKTHpOoBaHUA. M3o0pakeHue (uryp B HapaisieNbHOW NPOCKIHH. YTIBI C
COHANPABJICHHBIMA CTOPOHAMHM; YIOJl MEXAY MpsAMBIMH B IpocTpaHcTBE. [lapamienbHOCTh IUIOCKOCTEM:
napajuieJbHbIe TUIOCKOCTH; CBOMCTBA MapaUIeNIbHBIX TUTOcKocTel. [IpocTeiimme mpocTpaHCTBEHHBIE (BUTYPHI
Ha IJIOCKOCTH: TETPA3p, MapajuieIenuIle]l; HOCTPOCHUE CEUECHUI.

[lepneHUKyIIpHOCTh NPSIMOM M IIJIOCKOCTH: NMEPHEHAUKYISPHBIE NPSMbIE B IPOCTPAHCTBE, MPSMbIE
MapajuieJIbHble U NEPHEHAUKYJISAPHBIE K IJIOCKOCTH, MPU3HAK MEPIEHIUKYISIPHOCTH NPSIMOA U IIOCKOCTH,
TeopeMa O MpsMOW NEPNEHIUKYJIAPHONW IIOCKOCTH. OpTOroHanpHOE NpoeKTupoBaHue. [lepneHaukymsp u
HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOIi 710 MIIOCKOCTH, MPOEKIUs (PUTypHI Ha
IJIOCKOCTB. 1IepnenauKyIApHOCTD IIOCKOCTEN: MIPU3HAK MEPIEHIUKYIIIPHOCTH IBYX IUIOCKOCTeN. Teopema o
TpEX NEPIECHANKYIISIPAX.

Yriael B OpOCTPAHCTBE: YroJl MEXKIY NPSMOM M IIOCKOCTBIO; NIBYTPAHHBIA yTOJI, JIMHEHHBIA YTOJ
IBYTPaHHOIO yriyia. TpEéXrpaHHbI U MHOTOrpaHHble yribl. CBOMCTBA IJIOCKMX YIJIOB MHOTOIPAHHOIO yrija.
CBolicTBa IUIOCKMX M JIBYI'PAaHHBIX YIJIOB TPEXIPAHHOTO yrja. TeopeMbl KOCMHYCOB M CHHYCOB MJIs

TPEXTPAHHOTO yIJa.

MHororpaHHMKH

Bunbl MHOrorpaHHMKOB; pa3BEPTKa MHOrorpaHHuka. llpusma: n-yronbHas mnpusma; npsAMas H
HaKJIOHHas MpuU3Mbl; OOKOBas W IIOJHAs MOBEPXHOCTh MNpu3Mbl. Ilapamnenenunen, npsMOYTroJIbHBINA
napajuieienuien U ero coiictBa. Kpardaiiime myT Ha MOBEPXHOCTM MHOTrorpaHHuka. Teopema OJiinepa.
IIpoctpanctBenHass Teopema [lucdaropa. Ilupamupma: n-yronbHas NUpaMuaa; NpaBWIbHAS W ycedEHHas
nupamubl. CBoiicTBa pébep M OOKOBBIX TI'paHEHl MpaBUIbHOM mupamuibl. [IpaBUiIbHBIE MHOTOTPAHHUKH:
IIpaBWIbHAS NIPU3Ma U MIpaBWIbHAS MMPAMUAQ; IpaBUIIbHAS TPEYToJIbHAs MUpAaMUAA U MPAaBUIIBHBIN TETPAdAP;
Ky©O. [Ipeacrasienne o npaBUIbHBIX MHOIOIPaHHUKAX: OKTA3Ap, JOJACKAIP U UKOCAIP.

Bbruncrienue 31eMeHTOB MHOTOIPaHHUKOB: pEOpa, AuaroHany, yrisl. [lnomans 60K0BOH NOBEPXHOCTH
Y TIOJTHOM TOBEPXHOCTH MPSIMOW MPHU3MBI, TUIOMAAh OCHOBAHUN, TeOpeMa O OOKOBOM MOBEPXHOCTH MPSIMOM
npu3Mbl. I[lnomans OOKOBOI MOBEPXHOCTHM W MOBEPXHOCTH IMPABHIBHON MUPAMUIBI, T€OpeMa O IUIOMIAAN
YCEUEHHOU NMUPAMHUIBI.

CuMMeTpHsl B MPOCTPAHCTBE. DJIEMEHThl CUMMETPUM IPABWIBHBIX MHOTOrpaHHMKOB. CUMMETpUS B
IIPaBWJIBHOM MHOTOTPAHHMKE: CUMMETPUS NapauIeIeIUIea, CUMMETPUS MPABWIBHBIX MPU3M, CUMMETPUS

MPaBWJIbHON MUPaMUIbI.



BekTopbl M1 KOOPAUHATHI B IPOCTPAHCTBE
[lonsiTus: BEeKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, JUIMHA HEHYJIEBOIO BEKTOPA; BEKTOPHI

KOJUIMHEApHBIC, COHAIPABICHHBIE WM IPOTHBOIIOJIOXKHO HAIIPABJICHHBIE BEKTOpPBL. PaBEHCTBO BEKTOPOB.
JIeNCTBUSA C BEKTOPAMHU: CIIOKEHUE U BBIYUTAHUE BEKTOPOB; CYMMa HECKOJIBKUX BEKTOPOB; YMHOKEHUE BEKTOPA
Ha yncio. CBolicTBa CI0XeHUs BEKTOpoB. CBOMCTBAa YMHO)KEHUS BEKTOpa Ha uucio. [loHaTne koMIiaHapHble
BeKkTOphl. [Ipy3Hak xoMimaHapHocTH TpEX BeKTOpoB. [IpaBuiio mapamnenenunena. Teopema o pa3noKeHUH
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BekTopaM. lIpsMoyrospHas cuctemMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. CBA3b MEXAy KOOpAUHATAMH BEKTOPA U KOOPAWHATAMH TOYEK. YTOJ MEXIY BEKTOPaMH.

CkansipHOE TPOU3BEACHUE BEKTOPOB.

11 xnacc Teaa
BpAallleHUs

[ToHATHA: UMIMHIpUYECKas MOBEPXHOCTb, KOHMYECKas IOBEPXHOCThb, cepuueckas MOBEPXHOCTb,
oOpasyromue moBepxHocTeil. Tema BpameHus: TUIWHIP, KOHYC, YCeUEHHBIN KOHYC, cdepa, map. BzanmHoe
pacrnioyioskeHre cepbl U IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe. M300paxeHue Ten BpalleHUs Ha
iockocTu. Pa3Béprka munuHapa u konyca. Cummerpust chepsl 1 mapa.

O06BéM. OcHoBHBIE cBOiicTBa 00BEMOB Tell. Teopema 06 00bEME MPSAMOYTOJILHOTO Mapajuieenunena u
cneactBus u3 He€. OOBEM NPAMON M HAKJIOHHOW MPU3MBI, HWIMHAPA, MUPaMUIbLl U KoHyca. OO0BEM mmapa u
I1apOBOT'O CErMEHTA.

KomOuHnanmu Ten BpaleHuss 1 MHOTOIpaHHUKOB. [Ipu3Ma, BnucaHHas B LMWJIMHIP, OMUCAHHAS OKOJIO
mumHApa. Ilepecedenne cdepsl u mapa ¢ miockocteo. Kacanue mapa u cdepsl miockocTsro. [lonsTue
MHOT'OI'paHHHKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BNMCAHHON B MHOTOTPAHHUK WIJIM TEJIO BPAILICHMS.

[Tnomans MOBEpXHOCTH IMIIMHAPA, KOHYCA; ITomaas cepsl U e€ yacreil; [logobue B mpocTpaHCcTBe.
OtHomenue o0bEMOB, TUTONIAIEH MOBepXHOCTEN MonoOHBIX ¢uryp. [IpeodpasoBanue mogo0usi, TOMOTETHS.
Pemrenue 3a1a4 Ha IUIOCKOCTH € UCIIOIB30BAHUEM CTEPEOMETPUUECKUX METOOB.

IlocTtpoeHne ceueHU MHOTOTPAaHHUKOB U TEJ BpAlllEHUS: CEUEHUs LUIMHApa (HapajuleIbHO H
NEPIEHANKYISIPHO OCH), CEUEHHsI KOHYyca (ITapajuleIbHOE OCHOBAHUIO U IPOXOSIIEE Yepe3 BEPIINHY ), CEUCHUs
n1apa; METOABI IOCTPOEHUS CEUEHUM: METOJ CIIEI0B, METOJl BHYTPEHHETO ITPOCKTUPOBAHM, METOJI IIEPEHOCA

CEKYIIEeH MIOCKOCTH.

BekTopbl M1 KOOpAUHATHI B IPOCTPAHCTBE
BexTopsl B nmpoctpancTBe. Onepanuu Haj BEKTOpaMH. BexkropHoe ymMHOXkEHHE BEKTOpoB. CBoMCTBa

BEKTOpPHOIro yMHOXkeHUs. [IpsMoyronpHas cucreMa KoopAuHaT B mpocTpaHcTse. KoopauHaTs! BEKTopa.

Paznoxenue BexTopa 1o 6aszucy. KoopauHaTHO-BEKTOPHBIA METO/ IPU PEIICHUU T€OMETPUYECKHX 3a/1a4.

J{BHKEeHHSA B IPOCTPAHCTBE
JIBmxeHus npoctpancTBa. OTobpakeHus. JBrkeHus 1 paBeHCTBO puryp. OOmIre cBOHCTBA IBUKECHHA.

Bunbl aBMKeHUN: apalljieNbHbII IEpeHOC, LIEHTPaJIbHAs CUMMETPHS, 3€pKajibHasi CAMMETPHSI, TOBOPOT BOKPYT

npsimoii. [IpeoGpazoBanus nmogodus. [Ipsmas u cdepa Ditnepa.
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TEMATHYECKOE IIJIAHUPOBAHUE YUEBHOT'O KYPCA
(TIO0 TOJIAM OBYYEHHSI)

10 k1acc (He meHee 102 yacoB)

Ha3Banmue
pasjaeJia
(TemMbI) OcHOBHBIE BHBI 1eITEJILHOCTH
OcHOBHOE coJiep:KaHue
Kypca y4auuxcs
(ko1M4ecTBO
4acoB)
BBenenune OcHoOBHBIE Onpenesith MIOCKOCTh Kak (UTYpYy, B
B NPOCTPAHCTBEHHbIE GUIYPbI. | KOTOPOU BBIMOJIHAETCS IIJIAHUMETPHS.
crepeomMeTpu [TonsaTns CTEPEOMETPUMU: JlenaTte NpOCTEUIINE JIOTUYECKUE BBIBOBI
“;3 TO4YKa, HpsAMad, IUIOCKOCTb, | g3 akCMOMATHUKH MJIOCKOCTH.
q
( ) MIPOCTPAHCTBO. OcHOBHEIE TIpHBOHATE MpHMepHI peaTbHBIX
nmpaBWjia  HU300paKeHHS  Ha .
0O0BEKTOB, uacaan3anuei KOTOPBIX
PUCYHKE IJIOCKOCTH,
MApAITENBHBIX TPAMBIX SBJISIFOTCSI aKCUOMBI TEOMETPHH.
(OTPE3KOB), CEpEIHHBI OTPE3Ka. N3yuars, IIPUMECHSTh MIPUHIIUATIBI

[TonsaTusa: nepecekaromuecs
IJIOCKOCTH,  IEPECEKArOIINECs
psIMasi U TIOCKOCTB;

MTOCTPOCHUS CEUCHUN.

Hcnonb3oBaTh 1715 MOCTPOEHUS CEUEHU I
METOJI  CIEAOB, METOJ  BHYTPEHHErO
IIPOEKTUPOBAHHUSI, METOJ] IEPEHOCA CEKYLIECH
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MOJIyTIPOCTPAHCTBO.
MHoOrorpanHukHy,

n300pakeHue NPOCTEHIINX

IPOCTPAHCTBEHHBIX ¢uryp,

HECYNIECTBYIOMHNX 00BEKTOB.
AKCHOMBI CTEpeoMeTPpHU H

nepBbie CJIeACTBUS U3 HUX.
Crnioco0nI 3a71aHus NPSMBIX U
IIJIOCKOCTEN B IPOCTPAHCTBE.
O6o03HaueHUsT TPSIMBIX "
IJIOCKOCTEH.

Ceuennusi. N3obpaxenue
CEUYCHUH TUpaMUIbI, Kyda U
NPHU3MBI, KOTOPBIE IPOXOJST
yepe3 ux pédpa. M3obpaxenue

NIEpECEUEHUS MOJIYYEHHBIX
IUIOCKOCTEN.  PackpamuvBaHue
IIOCTPOEHHBIX CEUCHUU
Pa3HbIMHU LIBETAMMU.

Metona cJIe/I0B IS
MOCTPOCHMS CeYCHMH.
CaolicTBa nepeceueHui
IPSIMBIX " IIJIOCKOCTEHN.
[TocTpoenue CEUCHUI B
nupamuae, Kybe 1o TpéMm

ToukaM Ha pEOpax. Cozmanue
BBIHOCHBIX UYEPTEXKEW U 3alKCh
11aroB OCTPOEHHS.

IloBTOpEeHue
IVIAHMMETPHUH.

Teopema 0
IPONOPLMOHAIBHBIX OTPE3Kax.
[Tonobue TPEYTrOJIbHHUKOB.
Teopema Menenas. Pacuérel B
CEUYEHUAX Ha BBIHOCHBIX
yepTexKax.

Ucrtopus pa3BUTHS

IIaHUMCTPUHU U CTCPCOMCTPHUN

IIJIOCKOCTH.

Pemars crepeoMerprueckue 3aaadu: Ha
ONPENEIICHUE BUIA CEYCHUS] U HAXOXKJICHHE
€ro IUIoLIaau.

AXTyanmn3npoBaTh (hakThI u

METO/bI INITAHUMETPUU, PEJIECBAHTHBIC
TE€ME, TPOBOJUTH aHAJIOTUHU.

HUcnonp3oBaTh npHu peumieHUHd 3aaad
CIIeNyIONNEe TJIAaHUMETPUIECKUuEe (DAKThI H
METO/IbI:

Teopembl @aneca U 0 IPONMOPLUUOHAIIBHBIX
OTpe3Kax. AJITOPUTM JIEJICHUSI OTPE3Ka Ha 7
paBHbIX dacten. Teopema Menemnas.

PaBHOOEApEeHHBINM TPEYTOJIbHUK.
PaBHOCTOpOHHMI TPEYTOJILHHUK.
[IpsiMmoyTOJIbHBIN TpeyroibHUK. (CBOMCTBO
CpeIHEW JMHUK TpeyroibHUKa. CBOMCTBO
OMCCEKTPUCHI yIIia TPEYTOJIbHUKA.

CBOICTBO M€IMaH TPEYTOJbHHKA.
[Ipu3Haku no100Ms TPEYroJbHUKOB.

Hoayuyatb npeacTaBjieHuss 00
OCHOBHBIX 3Tanax pa3BUTHS T€OMETPUHU KaK
COCTaBHOM yacTu (hyHIaMEHTa pa3BUTHUSA
TEXHOJIOTUH
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B3aumHoe BzaumuHoe  pacrnonoxeHue Knaccupuuuposarsn B3aUMHOE
pacmoyioxkKeH |IIpsMbIX B IIPOCTPAHCTBE. | PACHOJIOKEHHE MPSIMBIX B IPOCTPAHCTBE,
ne mnpsmbix | CKpemuBaromyecs  OpsMbIE. | KIUTFOCTPUPYS  PHUCYHKaMH H  IPHBOJS

B ITpusnakyn  CKpeUMBAIOIIMXCS | IPUMEPBI U3 PEaTbHOM JKU3HH.
npocTpaHcTB | IPAMBIX. Joka3biBaTh TEOPEMY O CYyUIECTBOBAHUU
e [TapajutennbHblE  OpsIMBIE B | M € IMHCTBEHHOCTH
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(6 1)

npoctpancTee. Teopema o
CYILLIECTBOBaHUH U
€IMHCTBEHHOCTH OpsIMOU

MapajuieIbHON JTAHHOW MPSMOM,
NPOXOJAIIEH  Yepe3  TOYKY
IIPOCTPAHCTBA U HE JIeXkKALIEH Ha
MaHHOW TpaAmoun. Jlemma o
MEPECEUEHNH  NapajuIeIbHbBIX
MPSAMBIX TIJIOCKOCTBIO.

[TapaiuteTbHOCTD TPEX MPAMBIX.

Teopema o TpE€X nmapayIeIbHbIX
PSIMBIX.

Teopema o
CKPEILIHUBAOIINXCS MPSIMBIX.

[TapannensHoe
npoektupoBanre.  OCHOBHBIE
CBOMCTBA HapaJlJIebHOTO
IIPOEKTUPOBAHHSI.

N3o0paxkxenne pasHbix Guryp B
napauIeTbHON MPOSKIIHH.
[lenTpanbHas MPOEKITHSI.
Yron ¢ coHampaBIeHHBIMHU
CTOPOHAMH. Yron MEXIY
PSIMBIMHU.
3ama4yn Ha TOKA3aTeIbCTBO U

HCCIICAOBAHUE, CBA3aHHBIC C
PACIIOJIOKECHUEM IIPAMBIX B

IIPOCTPAHCTBE

IIapaJuIeIbHON NPSIMOM, MPOXOISIIEN Yepes
TOYKY ITIPOCTPAHCTBA U HE JIE)KAIIEH Ha
APYroy IpsIMOM; JIEMMY O IIEPECECYEHNHN
IJIOCKOCTHA  JBYMS IapajuIeIbHbIMU
IIPSIMBIMH; TEOPEMY O TPEX MaAPAIIIENBHBIX
MPSMBIX.

Jloka3pIBaTh IpPU3HAK
CKPEILLNBAIOIINXCA MPSMBIX, TEOPEMY O
CKPEILINBAIOIINXCSA MPAMBIX.

Jloka3pIBaTh TEOPEMY O PABEHCTBE YIJIOB
C COHAIPaBJIECHHBIMHA CTOPOHAMU.

OO0bICHATD, 4TO Ha3bIBACTCS
I1apaJuIeIbHBIM " LEHTPaJIbHBIM
IIPOEKTUPOBAHUEM M KaK BBIIOJHAECTCS
POEKTUPOBAHUE (PUTYD HA MIIOCKOCTb.

Jloka3pIBaTh CBOMCTBA [1APAIUICIBHOTO
IPOEKTUPOBAHMS.

N300paxaTh B MapayieIbHON MPOEKIUN
pa3Hble TeOMETpUYeCcKrue PUrypsl.

Pemathb cTepeoMeTpuyECKHe 3a1a4u Ha
NOKa3aTeIbCTBO U HCCIIEIOBAHNUE,
CBSI3aHHBIE C PACIIOIOKEHUEM IIPSIMBIX B
IPOCTPAHCTBE.

IIpoBoauTh  OKa3aTEIbHBIE
IpU  PEUICHUHU
reOMETPUYECKUX 3azad,

paccykJIeHus
CBSI3aHHBIX

CO B3aMMHBIM PaCIoJIOKECHUEM

OpsIMBIX B IIPOCTPAHCTBE.
CpaBHuBAaTBD, aHAJIM3UPOBATH "
OLICHUBATb  YTBEPXKICHUS C  LEJbIO

BBISIBJICHHUSI  JIOTUYECKH KOPPEKTHBIX H
HEKOPPEKTHBIX PAcCyKICHUH.

MoneaupoBath peajbHbIE CHUTYallHH,
CBSI3aHHBIE CO B3aUMHBIM PACHOJIOKCHUEM
OpsIMBIX B MPOCTPAHCTBE, Ha  A3BIKE
reOMETPHH.

HccnenoBarth NOCTPOCHHBIE MOENIU C
MCIIOJIb30BAaHUEM T'€OMETPUUECKUX MMOHITUN
U TeopeM, ammapaTta aireopbl, HUu(pPOBBIX

PECYPCOB.
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Hoayuyars NpeACTaBJ/ICHUE 0

HCHTPAJIbHOM IMPOCKTUPOBAHUHU

u 00

UCTOPHUH pabOT IO TEOPUH MEPCIIEKTHUBbI

Mapamiean

[HousTns:

NnapaJiiCiIbHOCTD

Knaccupuumponarn

B3aNMHOC
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HOCThb
NpSMbIX H
IJIOCKOCTEH
B
NMPOCTPAHCTB

€
8 4)

HpHMOﬁ )41 IIJTIOCKOCTH B

IIPOCTPAHCTBE.

[Ipu3Hak  mapamienbHOCTH
npsMOii U 1ockocTH. CBOMCTBA
[IapaJuIeIbBHOCTH  NPSIMOM U
IIJIOCKOCTH.

['eomeTrpruueckne 3agaund Ha
BBIYMCJIEHUE U JOKA3aTENIbCTBO,
CBSA3aHHBIC C MAPAJUICIBHOCTHIO
OpSAMBIX W IUIOCKOCTEH B
IIPOCTPAHCTBE.

[Toctpoenue CEUYCHMUS,
IIPOXOJSILEr0 4Yepe3 JaHHYIO
OpAMYIO  Ha  4YepTeke U
HapaJyIeIbHOTO Apyrou
npsaMon. Pacyé€r oTHOIIEHUN.
[TapannensHas IIPOEKIHA,
NPUMEHEHUE I TOCTPOCHHUS
CeYeHUM Ky0Oa u
napasuieJIenunea.

CpolicTBa mnapajuienenunena
Y TIPU3MBI.

[TapannenbHple TIIOCKOCTH.
[Ipu3nakn [apaJIeIbHOCTU
JIBYX IUIOCKOCTen. Teopema o
HapaJJIeIbHOCTH "
€IVUHCTBEHHOCTH  IUIOCKOCTH,
IIPOXOJSIIEH 4Yepe3 TOUYKY, HE
IIPUHAICKALTY IO JAHHOM
IIJIOCKOCTH U CIIECTBUS U3 HEE.

CpoiicTBa  mapajuIeNIbHBIX
IJIOCKOCTEH: O MapajuIeIbHOCTH
OPSMBIX ~ MEPECEUEHUs  IpH
IIEPECECYEHNHN JBYX
MapauIeIbHbIX IJIOCKOCTEN
TPEThE; 00 OTpe3Kax
HapaJyIeIbHbIX IPSIMBIX,
3aKI0YEHHBIX MEXIY
IIapaJuIeIbHBIMU IITIOCKOCTSIMU;
0 MIEPECEUYCHNH ITPSIMOU C IBYMS
napajuieIbHbIMU

pacnoJIOKEHUE MPsIMOM M  IUIOCKOCTH B
IIPOCTPAHCTBE, NMPUBOJAS COOTBETCTBYIOLIUE
IIPUMEPHI U3 PEATIbHON KU3HHU.

®opmyaMpoBaTh onpeseIecHue
napasuleIbHbIX NPSIMOM U MJIOCKOCTH.

Jloka3bIBaTh MIPU3HAK 0
[NapajuleIbHOCTU MPSMOM U IIOCKOCTH;
CBOMCTBA MAPAJUIENBHOCTH MPAMOU U
IUIOCKOCTH.

Pemiate crepeoMeTpuueckue  3aaayu

BBIUMCJIEHUSI U JIOKA3aTEeIbCTBO, CBSI3aHHBIE

C MapajuIeIbHOCTBIO MPSIMBIX U IIOCKOCTEN

B IIPOCTPAHCTBE.

3aJa4l = Ha
yepTekax

Pematb mnpakTuyeckue
IIOCTPOCHUE  CEUYECHUM  Ha
TeTpadpa U napajuielernuneaa.

Pematb cTepeomMeTpuUECKHE
CBSI3aHHBIE C  IOCTPOEHUEM
IJIOCKOCTBIO.

3aJIa4y,
CEUYEHUU

IIpoBoauTL JIOTMYECKH  KOPPEKTHBIE
JIOKa3aTEeIbHbIE PACCYKICHUS MPU PEIICHUN
F€OMETPUYECKUX  3a7ad  CBA3AHHBIX C
napaJyIeIbHOCThIO TUIOCKOCTEH.

CpaBHHMBATH n AHAJIU3UPOBATH
peanbHblE  CUTyalldd,  CBSI3aHHbIE  C
NapaJyIeIbHOCTBIO MPSMON M IJIOCKOCTH B
MIPOCTPAHCTBE, MOAEJMPOBATH pEaIbHbIC
CUTYallMH, CBA3aHHBIE C MAPAJUICIbHOCTHIO
OpsIMOM M TUIOCKOCTH B TPOCTPAHCTBE, HA
S3bIKE TE€OMETPUU
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IIJTIOCKOCTAMMH

IHepnenau | IloBTopenue: TeopeMa| AKTyanu3upoBaTb (akTl U METOIbI
KyJaspHocTh | [Iudaropa Ha miiockocTy, IUIAHUMETPHH, PEICBAaHTHBIE TEME,
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npsMbIX H
IJIOCKOCTEH
B
MPOCTPAHCTB

e (25
)

TPUTOHOMETPHUS
IIPSIMOYTOJIBHOTO
TPEYTOJIbHUKA.
CaoiicTBa
IPSIMOYTOJIBHOTO
napasuleJIenunea.
Brluucnenue AIMH OTPE3KOB B
KyOe U PSAMOYTOJIBHOM
napauIeenunese.
[leprieHIUKYISPHOCTD
npsAMOM U TockocTu. [IpusHak
NEPHEHANKYJIIPHOCTH  TPSIMOM
u miockoctu. Teopema o0

Ky0Oa U

CyILLIECTBOBAHUU U
€AUHCTBEHHOCTHU IIPSIMOU,
IPOXOJAIEH  Yepe3  TOUKY
IIPOCTPAHCTBA "
NEPIEHANKYJISIPHON K
wiockoctu.  Ilmockoctn  u

NEPIEHINKYJISIPHBIE UM MIpsMast
B MHOT'OI'PAaHHUKAX.

[leprieHIUKYISIp U HAKIIOHHAS.

[locTpoenue mneprneHauKyIsapa
U3 TOYKHU Ha OPSIMYIO.

Teopema o TpEX
nepreHANKyIsipax (mpsamas u
obpaTHas).

Yroxa MEXIY
CKPEIIMBAIOIIMMUCSA TPSIMBIMHU.
[Touck NEPIEHUKYIISIPHBIX
PSIMBIX C IIOMOLIBIO
NEPIEHIUKYISIPHBIX
IJIOCKOCTEN

OpToronaiabHOE
MIPOEKTUPOBAHUE.

[TocTpoeHue ceueHuil Kyoa,
IIPU3MBI, IIPaBUJIBHOU
MIAPAMU/IbI c OMOIIIBIO
OPTOTOHAIBHON MPOEKLIHUH.

CumMmeTpuss B NPOCTPAHCTBE

OTHOCHTEJIBHO ITJIOCKOCTH.

IIPOBOAUTH AHAJIOTHH.

®opMyIHpPOBaATH
IIEPIIEH IUKYJISIPHBIX
IIPOCTPAHCTBE;  ONPEIEIICHUE
NEPIEHANKYJIIPHOM K IIJIOCKOCTH.

Jloxka3pIBaTh: JIEMMY 0
NEPIEHANKYJIIPHOCTH JIBYX MapauIeJIbHbBIX
NPSMBIX K TPETbEU NPSAMON; TEOPEMBI O
CBSA3U MEXK]y IapajuICIbHOCTBIO NPSIMBIX U
UX IEPIEHIUKYISPHOCTHIO K IIIOCKOCTH.

onpeneJeHus:
IPSIMBIX B
IPSAMOM,

Jloka3pIBaTh: TEOPEMY, BBIPAKAIOILYIO
MPU3HAK NEPHEHIUKYISIPHOCTH MPAMON U
IJIOCKOCTH; TE€OPEMY O CYIIECTBOBAaHUHM WU
€IMHCTBEHHOCTH NPSAMOW, MPOXOASIIEN
yepe3 JAaHHYK0 TOYKY U MEPHEHIUKYISPHOU
K JJAaHHOM TIJIOCKOCTH.

N300paxkaTh B3aUMHO NEPIEHIUKYJISIPHbBIE

IMPAMYIO U IINIOCKOCTD.

®opMyIHpPOBaATH CBOWCTBO
NEPHEHANKYJIApa 10  OTHOUICHUID K
IIJIOCKOCTH.

IHonyyaTrs mnpeacraBjieHHe O 3HAYCHUU
NEepHeHIuKysipa Uisl APYyTrux obiacTeit
Hayku ((pu3uKa, OHHEPreTHKa, Jia3epHbIC
TEXHOJIOTHH), B peaJbHOM KU3HU (TEXHMKA,
OKpYy’Karomiasi 00CTaHOBKaA).

Jloka3bIBaTh yTBEPKICHUS, CBSI3aHHBIE C
MPOCKIMEN  MPSIMOW  HA  IJIOCKOCTb,
HETIEPIICHIUKYIISIPHYIO K OTOU MPSMOM.

Jloxka3biBaTh TEOPEMY 0 TPEX
NEPHeHAUKYJIApaXx M TeopeMy OOpaTHYIO
TEOPEME O TPEX NMEPIEHIUKYJIIApax.

Monyuatb npeacTaBjieHue 00
OpPTOTOHAJILHOM MPOEKTUPOBAHUMU.

Jloka3bIBaTh TEOPEMY O MPOEKIMH TOYKHU

Ha IPSIMYIO.
Pematp  crepeoMeTpUuEcKHE  3aJauH,
CBA3aHHbIE  C  NEPHEHAMKYJSPHOCTHIO

IIPSIMOU U TNTIOCKOCTH.
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[Imockoctn  cuMMeTpHi
MHororpaHaukax. ITpusnax

B

Pemars IIPpUKJIaJHBIC 3aJa4u, CBA3aHHBIC C
HaxX0XACHUCM I'COMCTPHUYCCKNX BCIIMINH.

Pemars  crepeomerpuueckue  3anayu,
CBSI3aHHBIEC C IPUMEHEHUEM TEOPEMBI O TPEX
NEPIEHIUKYJIAPAX, HAXOXKICHUEM
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MEPIEHAUKYJISIPHOCTA  MPSIMOU
U IUIOCKOCTH Kak CJEICTBUE
cummerpuu. [IpaBuibHbIe
MHOT'OTPaHHHUKHU

Pacuér paccrossHuil OT TOUKH
no  miockoctd.  CrocoObl
ONyCTUTh  NEPHEHAUKYJISPHI:
CUMMETpHS, CIABUI TOYKH IO
napasuiesibHo npsimoit. CaBur
[0 HemnapaulelIbHOM NPSAMOM,
WU3MEHEHHE PACCTOSIHUI

PACCTOSIHUM, TOCTPOCHUEM ITPOCKIIMH.
CpaBHuBaTH U aHAJIU3MPOBATH
YTBEPXKACHUSI C  LEIbK0  BBISBICHUSA
JIOTUYECKA KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUMN.

AHAIM3MPOBATH W MOAECJMPOBATH Ha
SA3bIKE TEOMETPUM PEaJbHbIE CHUTYalHH,
CBSI3aHHBIC c MEPIEHIUKYJIIPHOCTBIO
OpsMOM W TUIOCKOCTH;  HCCJIEN0BATh
MIOCTPOCHHBIE MOJEIU, B TOM YHUCJIE U C
MCII0JIb30BAHUEM arlapara ajreopbl
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Yraol wu
paccTostHust
(16 4)

[loBTOpEeHune: yroam Mexay
OpsAMBIMM ~ HA  IIOCKOCTH,
TPUTOHOMETPHSI B

IIPOU3BOJIBHOM TpPEYTOJIbHUKE,
TeopeMa KOCHHYCOB.

[loBTOpeHune: yrom Mexay
CKPEIIMBAIOIIUMUCSA TNPSIMBIMU
B IIPOCTPAHCTBE.

['eomeTpuueckue METOBI
BBIUHCIICHUSA  yIJIa  MEXIY
NPSIMBIMA B MHOTOTPaHHUKAaX.

JIByrpaHHbIi1 yroJ.
CBOMCTBO JIMHEWHBIX  YTJIOB
JNBYTPaHHOTO yTJIA.

[leprieHIuKyIsIpHBIE
IIJIOCKOCTH.

CaoiicTBa B3aUMHO
NEPIEHIUKYISIPHBIX
IJIOCKOCTEM. [Tpu3nak
MEPIEHAUKYJISIPHOCTH
IUIOCKOCTEMN; TEOPEMA O MPSAMOM
MIEPECEUEHUs] IBYX IUIOCKOCTEMN
MEPIIEHAUKYJSIPHBIX ~ TPEThEU
IIJIOCKOCTH.

[IpssMOYTOJIbHBIN
napasuiesieumne/; KyO;
MU3MEPEHUS, CBOMCTBA
MPSMOYTOJIBHOTO

napayenenunena. Teopema o

AKTyaJau3upoBaTb (GakThl U METOJIbI

TUTAHUMETPUH, peJieBaHTHBIE TeMeE,
MPOBOAUTH aHAJIOTHH.
®opmyaupoBaTh onpeeeHue

IBYTPAHHOTO yTJIA.

Jloxka3bIBaTh CBOWCTBO PAaBEHCTBA BCEX
JIMHEWHBIX YTJIOB JBYIPAHHOTO YyTJIA.

KanaccudguumpoBarts 1ByrpaHHbIE YIJIbI B
3aBUCHUMOCTH OT UX I'PAyCHOW MEPHI.

D®opMyJTHPOBATH OIPEIECICHUE B3aUMHO
IIEPIIEHIUKYJISIPHBIX TIJIOCKOCTEN.

Jloka3piBaTh TEOpEeMy O IIPU3HAKE
NEPNEHINKYJIIPHOCTH JIBYX IIJIOCKOCTEH.

®opmyIMpoBaTh CJIEJICTBHE (u3
pU3HaKa) 0 NEPIEHINKYJIIPHOCTH
IJIOCKOCTH, KOTOpas  IEpIECHIUKYJISIpHA
IIPSIMOW, IO KOTOPOM NEPECEKArOTCsl NBE
IJIOCKOCTH, 3TH MIJIOCKOCTSIM.

Jloka3plBaTh  yTBEP)KICHHUS O  €r0
CBOMCTBAX; TEOPEMY U CJECICTBUE U3 HEE O
IUaroHaIsax IIPSIMOYTOJIBHOTO
napasulesIenunea.

Pematb cTepeomMeTpuUYECKHE 3a]a4H,
CBSI3aHHBIE C MEPIEHAUKYIJISIPHOCTD MPSAMBIX
u IJIOCKOCTEH, MCIOIBb3YS
IUTAHUMETPUYECKUE PaKThl U METO/IBI.

IIpoBoauTL JOTMYECKHM KOPPEKTHBIC
NIOKa3aTEIbHbIE PACCYKACHUS MPU PEIICHUN
r€OMETPUYECKUX  3a7a4, CBA3aHHBIX C
NEPHEHINKYJIIPHOCTBIO TIJIOCKOCTEN.
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JMaroHaiyd  IPSIMOYTOJIbHOTO
napajiesienunena u ciaeAcTBUE
U3 HEE.

CrepeomeTpuueckue u
NPUKIIAAHbIC
CBSI3aHHBIE CO
pPACMOJIOKEHUEM MPAMBIX U
MJIOCKOCTH.

3aJ1a4u,
B3aNMHBIM

[ToBTOpEHME:
CKpELIMBAIOIIHECS npsiMbIe,
napajuielibHble IUIOCKOCTH B
CTaHJIapTHBIX
MHOTOTPaHHUKAX.

[Tapa IapajuIeNIbHBIX
IJIOCKOCTEN Ha
CKpCIIMBAIOIINXCS  TPSMBIX,
paccTosiHUE MEXK]TY

CKPCHIMBAONIUMHUCA TIPAMBIMU
B IPOCTHIX CUTYyallUusiX.

Onyckanue
MIEPIICHIUKYJISIPOB,
BBIUHCIICHUE PACCTOSIHUKA  OT
TOYKM JI0 TOYKH; NPSAMOM;
IIJIOCKOCTH.

Brrunciienne  paccrosHuM
MEXIY CKPELIMBAIOIINMUCS
PSMBIMH c IOMOIIBIO
NEPIEHIUKYJIIPHON
IIJIOCKOCTH.

TpéxrpanHbli yrod,

HEPaBEHCTBA JIJISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa,
TEOPEMbI KOCHHYCOB M CHHYCOB
Ui TPEXTPaAHHOTO yria.
DneMeHThl chepuuecKoi
TCOMETPHU:

reoIe3nYeCKUe JIMHUU Ha
3emuie

AHaJIM3upoBaTh M MOJAeN Ha
S3bIKE TEOMETPUU pealbHBbIE Cl
CBSI3aHHBIC c HepHeH UKy JIs
MPSMBIX U TJIOCKOCTEH.

HccnenoBath NOCTPOCHHBIE M CIId, B
Yypciae W C MCHOIB30BAHHEM ¢
anreOpsl.

3a71a4H,
Pematp HpI/IKJIaI[HLIC&(H CHIEM

CBA3aHHBIC C
reOMCTPUYCCKUX BCIMYNH
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MHororpan Cucrematnzanus  3HAHUU: PaboraThb C YYECOHUKOM:

HUKH MHororpanHuK 17t ero 3a/1aBaTh BOMPOCHI, Jenarth

(7 9) sneMeHThl.  IIupamuna. Bujel 3aMe4YaHusl, KOMMEHTapUH.
upaMu. IlpaBuibHast | ApanuzmpoBaTh pewenne 3axaqn.
e PucoBaTh BBHINYKJIbIE MHOIOTPAHHHMKH C

Hpusma. Ipsamast 1| 331aHHBIMU CBOMCTBAMMU; BOCCTAHABINBATh

HaKJIOHHAs IPU3MBI. | OOUIMIT BUJ BBITYKJIOr0 MHOTOIPAaHHHMKA MO
IIpasuibnas npusma. [IpsMoit | qByM ero mpoekuusm.
HapajuIeIeuIIeH, Jloka3piBaThb  CBOMCTBA  BBIIIYKJIOTO
IPAMOYTOJBHBIH MHOTOTPaHHHKA.

napasuiesienunes, Kyo.

Brimmykiibie MHOTOTpaHHUKH.
Teopema Ditnepa. [IpaBunbHbIe
Y TIOJTyTIPaBUIIHHBIC

MHOTI'OI'PaHHUKH

PucoBaTh BBINyKIIbIE MHOTOTPAaHHUKH C
pa3sHOM  JWIEPOBOM  XAPAKTEPUCTUKOW;
HCCJIeI0BATh  BO3MOXXHOCTH  IOJYYEHUS
pe3yibTaTa IpYU BApbUPOBAHUU JaHHBIX.

Jloka3pIBaTh CBOMCTBA  IPAaBUIbHBIX
MHOrorpaHHukoB. IliianupoBars
MIOCTPOEHUE NPABUIBHBIX MHOTOI'PAaHHUKOB
Ha  MOBEPXHOCTSAX  JPYIUX

IIPaBUJIbHBIX MHOTOIPAHHUKOB
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BekTopsl B
IPOCTPAHCTB
e

(12 9)

[TonsiTue BEKTOpA Ha

IJIOCKOCTHU U B POCTPAHCTBE.

CymmMma u Pa3HOCTh
BEKTOPOB, paBUIIO
napasuiesienunesa, YMHOXEHUE
BEKTOpa HA YUCIIO, PA3JIOKEHUE
BeKTOpa 1o 0Oasucy  TpEx
BEKTOPOB, HE JIeXKAIIUX B OJTHON
MJIOCKOCTH.

CkanapHoe
BBIYUCIICHUE

IIPOU3BECHUE,
yoia  MExIy
BEKTOpPaMU B IIPOCTPAHCTBE.

IIpocrenimme  3amaunm ¢

BCKTOpaMH

AkTyanu3upoBaTh (aKTbl U METOMbI
IJIAHUMETPHH, pEIEBaHTHBIE TEME,
IIPOBOAUTH AHAJIOTHH.

OnepupoBarb NOHATHAMHU: BEKTOpP Ha
IIJIOCKOCTH u B IIPOCTPAHCTBE;
KOMILIaHapHble  BeKTOpbl.  [IpuBOguThH
IpUMephl (PU3NUECKUX BEKTOPHBIX BEJIUYHUH.

OcBauBarb  npaBuia
JEHCTBUN CIIOKEHUS U BBIYUTAaHUS BEKTOPOB,
YMHOKE€HHS BEKTOpPA HA YHCJIO.

Jloka3bIBaTh NPU3HAK KOMIUIAHAPHOCTH

BBIITOJIHCHU A

TPEX BEKTOPOB.
Jloka3pIBaTh TEOPEMY O PA3JIO0KECHUU

ar000ro  BeKTOpa MO  TPEM  JaHHBIM
HEKOMILJIAHAPHBIM BEKTOPAM.
I[IpuMeHsiTh  TpaBUja  BBITOJHEHUS

JNEUCTBUM CIIOKEHHUS Y BBIYUTAHUS BEKTOPOB,
YMHOKE€HHUS BEKTOpPA Ha YUCJIO MPU PELICHUHN
3ajad.

Haxoaurb KOOpAuMHATBI BEKTOpAa B
JTAHHOM 0asuce M CTPOUTH BEKTOP IO €ro
KOOpJIMHATaM.

BenmoMHMTB  OmnpenenieHne  CKaJIspHOIO
YMHOXKE€HUSA M €ro CBOWMCTBA. BBIYMCIATH C
MOMOIIBIKO CKAJISIPHOI'O YMHOKEHUS JIJIMHBI

BEKTOPOB, YIJIBI MEXKIY HUMMH,
YCTaHABJIUBATh IIEPIICHIUKYJISIPHOCTD
BEKTOPOB.

AHaJIM3MPOBATHL U MOAEJTHPOBATH Ha
A3BIKE TEOMETPUM pEAJIbHbIE CUTYallUH,
CBSI3aHHBIE C (PU3NUYECKUMH BEKTOPHBIMU

BEJIMYMHAMM.

HUcnonb3oBaTh npu pemieHuM 3a1ad,
CBA3aHHBIX C BEKTOpPaMH B IIPOCTPAHCTBE,
MIAHUMETPUUECKHEe (DaKThl U1 METObI

25




IHoBTOpEHue, CeueHuss MHOTOTPAHHUKOB:
00001IIeHHE CTaHIapTHBIC MHOT'OTPAaHHUKH,
" METOJ CJIeNO0B, CTaHIapTHHIE
cucreMaTuia | IWIOCKOCTH, IIEpECCUYCHUS

IMs 3HAHMH | IPAMBIX U IJIOCKOCTEN

(5 u) [TapannenbHple NpsIMBbIE U

IJIOCKOCTH: I1apaJuIe/IbHbIE
CEUYCHMS, PACUET OTHOILLICHUH,
YTIIBI MEXKTY
CKPEIIHUBAOIIAMUCS ITPSIMBIMH.
[leprieHIUKyNsIpHBIE
IIPsIMBIE 1 IIJIOCKOCTH:
CTaHJAapTHBIE TIapbl
NEPIEHANKYJIIPHBIX
IJIOCKOCTEN " PSMBIX,
CUMMETPUU MHOTOI'DAHHHKOB,
TEOpEMA O TPeX
NIEPIICHIUKYJISIPAX,

BBIYHMCJICHUA JJINH

MHOT'OI'paHHUKax

CB000AHO OnepUpOBATHL NOHATHSAMM:
OTOOpaXX€HHE TMPOCTPAaHCTBA Ha  ceos,
IBIDKEHUE TPOCTPAHCTBA; IEHTpallbHAs,
oceBass HM  3epKaJbHas ~ CHMMETPHH,
napajuieNbHbId  TIEPEHOC; PaBEHCTBO |
nogobue Guryp.

Jloka3pIBaTh YTBEPXKACHUS O TOM, YTO

LEHTpaJlbHAsl, OCeBas W  3EpKaJIbHAs
CUMMETPHH, [apaJuIeNIbHBI  IIEPEHOC
ABJSIIOTCS.  JBIKCHUSAMH.  BBINOJHATH

npeoOpa3oBaHus TOJ00MUS.

OnepupoBaTh NOHATHAMH: TpsSMas U
ctepa Duinepa.

Pematp TreoMeTpHueckde 3aJaud  C
MCTIOJIb30BaHUEM JIBIDKESHUH.

Hcnoab3oBaTh TpH pENICHWH 3ajad
JBYKCHHSI TIPOCTPAHCTBA M WX CBOWCTBA.
CpaBHUBATH u AHAJIM3UPOBATH
YTBEP)KIACHUS  C  TICJIBIO  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX M HEKOPPEKTHBIX
pacCyKJICHUMN.

HccnenoBaTh MOCTPOSHHBIC MOJICIIH.

Hcnoas3oBath nugposbie pecypebl

11 ksacc (He meHee 102 4)

Ha3Banmue
pasjaesa (TeMbl)
OcHOBHBIC BUBI 1eATEJIbHOCTH
Kypca OcHOBHOE coaepxaHue
yuyanuxcsi
(KOJIM4eCcTBO
4acCoB)
AHaJIUTHYECKaA [IoBTOpEHME: KOOPAMHATHI AKTyanu3upoBath (PaKThl ¥ METOJbI
reoMeTpus BEKTOpa Ha TIUIOCKOCTM W B | INTAHUMETPUHU,  PEJICBAHTHBIE  TEME,
(15 1) MIPOCTPAHCTBE, CKaJISIPHOE | MPOBOJAUTDH aHAJIOTHH.
MIPOU3BEICHUE BEKTOPOB, CBoauThb JEUCTBUSL C BEKTOPAaMU K
BBIUHUCIICHUE  yIJla  MEXKIY | aHAJOTUYHBIM ~ JIEUCTBUSIM € HX
BEKTOpPaMM B MPOCTPAHCTBE. | KOOPAUHATAMMU.
YpaBHeHue IPSMOH, BCcOMHMTH onpesieeHne
MPOXOASIICH Yepe3 IBS TOUKH. | CKAISIPHOTO YMHOXKCHUS H €T0
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YpaBHeHUE TTIOCKOCTH,
HOpMaJb, YPaBHEHHE
IUIOCKOCTH B OTPE3Kax

BektopHoe mpowu3sBencHHeE.

JInHeHbIE HEPABEHCTBA,
JIMHEWUHOE MPOrPAMMHUPOBAHHE
AHanmuTndeckue METO/IbI
pacd€ra yria Mexay IpsIMbIMU
1 IJIOCKOCTAMM B
MHOTOI'PaHHHKAX. dopmyna
paccTostHUSL OT TOYKH [0
IUIOCKOCTH B KOOPJAMHATAX.
Haxoxnenue pacctossHui OT
TOYKHM JIO IJIOCKOCTH B KyOe U
IIPAaBWJIBHOW MUPAMUIE

Beruncnsare ¢
CKaJISIPHOTO YMHOKEHUS JUTMHBI
BEKTOPOB, YIJIBI MEXTY HUMHU,
YCTAHABIUBATh  MEPHEHAUKYJSIPHOCTD
BEKTOPOB.

CBOMCTBA. OMOIIBIO

BbIBOAUTH YpaBHEHHE TJIOCKOCTH U
dbopMyny paccTOSHUST OT TOYKH [0
IIOCKOCTH.

Pematpb 3aJ1a4y, coyerast
KOOPJIUHATHBIA U BEKTOPHBIN METOJIBI.

IIpoBOAUTH JOTHYECKU KOPPEKTHBIE
JA0Ka3aTeJbHbIE PACCYKIEHHUS] TIpU
pELICHUM TEOMETPUYECKHX 3aJad Ha
MIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MeETo/a.

AHAJIM3UPOBATL U MOJEJIUPOBATH

Ha A3BIKC reoMecTpuun pE€albHbIC
CUTyallid, CBA3aHHBIC BCKTOpaMHU H
KOOpAHHAaTaMMU.

HccaenoBaTh MOCTPOSHHBIC MOICIIH,
B TOM 4YHCI€ U C HCIOJIb30BaHHEM
amnmapara anreOpbl.

Hcnoab3oBath KOMITBIOTEPHBIE
POTPaMMBEI.

3HAKOMMTBCS C UCTOPUEH Pa3BUTHUS

MaT€MaTuKu
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IHoBTOpEHHME,
00001IeHUe

"
cHCTeMATH3alMs
3Hanuu (15
4acoB)

CeueHuss MHOTIOTPaHHUKOB:
CTaHAAPTHBIE MHOTOTPaHHUKH,
METOJl CJIEIOB, CTaHJIapTHHIC
IJIOCKOCTH, TEPECEUECHMS
IIPSIMBIX U IIJIOCKOCTEN

[TapajienpHple HpsMBIE U
IUIOCKOCTH: napajijiesbHbIC
CECUCHMS, PACUYET OTHOLICHUH,
YIJIBI MEXIY
CKpELIMBAIOIIMMHUCS MPSIMBIMU

IlepnenaukysipHbIe
psiMbIe U IJIOCKOCTH:
CTaHAApTHBIE napbl
NEPIECHIUKYJIIPHBIX
IUIOCKOCTEN " PSIMBIX,
CUMMETPUU MHOTOTPAaHHUKOB,
Teopema o0 Tpex

Crtpouts ceueHusl.

Pemars cTepeoMmeTpryueckue 3aaauu
Ha JO0Ka3aTelIbCTBO MAaTEMATHYECKUX
OTHOULIEHUH, HAXO0XKJEHUE
r€OMETPUYECKUX BEJIMYHH (IJIHH, YTJIOB,
IJI01aIeH, 00BEMOB).

HUcnoas3oBarh pelLeHuu
CTEPEOMETPUUYECKUX 3a1a4
MIaHUMETpUIecKue GaKkThl U METOJIBI.

IIpoBoaAMTH JIOTMYECKU KOPPEKTHbHIE
JI0Ka3aTeNbHbIE  PACCYXACHUS  IpH
pELIEHUN CTEPEOMETPUUECKUX 3a]1ay.

pu

CpaBHMBaTL U AaHAJM3MPOBATh
peallbHbIE  CUTyallud W  BBIABIIATH
BO3MOXXHOCTb €€ MOJIEIUPOBAHUA Ha
A3bIKE TCOMETPHUU.

MopaeanpoBaTh peabHYIO CUTYAIHIO

HepIeHANKYIsIpaXx,
Ha SI3bIKE TEOMETPUH U
BBIYUCIICHUS JUIUH B HCCJIeI0BAaTh TIOCTPOCHHbIE MOJENH, B
MHOTOIPaHHUKaX TOM 4YHMCI€ U C HCIOJIb30BaHUEM
[ToBTOpEHUE: wromaay | amnapara anreOpsl.
MHOTOYI'OJIbHUKOB,  (pOpMyJIbI Hcnoas3oBarh KOMIIbIOTEPHBIE

JUTSL TUTOIIANIeH, COOOpaKeHHS
I10JT00MSI.

I[Inomamau ceyeHUH
MHOTOTPaHHHUKOB: IO 1
MOBEPXHOCTEH, pa3pe3aHusl Ha
Y4aCcTH, COOOpaKeHUs OA00us

IPOrpaMMBbl [P PEILICHUH 3a/1a4.
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O0BéM
MHOTOTPpaHHHKA
(17 uv)

O0BéM Tena. O6bem
NPSIMOYTOJIBHOTO
napaenenuneaa. 3agaud 00
YABOGHUM Ky0a, O KBaaparype
Ky0a; 0O TPUCEKIIMH yTJIa.

CrepeomeTpruuecKue
3a71a4M, CBI3aHHBIE C 00HEMOM
NPSIMOYTOJIBHOTO
napasuiesienunesa.

[Ipuknannbie 3a/1a4H,
CBSI3aHHBIE C  BBIYUCICHHUEM
00béMa IPSIMOYTOJILHOTO
napasuielienuneaa.

OO0BEM NPSAMO MPU3MBI.

CrepeomeTpruueckue
3a/1a4u, CBSI3aHHBIE C
BBIYUCJIEHUEM 00BEMOB
npsaMon npusmel. [Ipuknagaeie
3a7]a4M, CBI3aHHBIE C 00HEMOM
MPSIMOU [IPU3MBL.

Brruucnenmne 006EMOB T C
MTOMOUIBIO ONPEEIIEHHOTO
uHterpaita. OO0bEM HAKIOHHOM
MPU3MBI, TUPAMUJIBL.

dopmyna o0BbEma
UpaMU/IbL. OrtHollIeHHE
00bEMOB MHUpPaMHUI C OOIIUM
YTJIOM.

CrepeoMeTpUUYECKHE 3a1a4H,
CBSI3aHHEIE c 00BEéMaMu
HaKJIOHHOH IPU3MBI,
UpaMUIbI.

[TpuknagHbIie 321291 IO TEME
«OOBEMEI TENY,

CBobGoano onepupoBaTh
NMOHATHAMH: O00BEM Tena, O00BEM
PSIMOYTOJILHOTO TTapalieIeuneaa.

dopmMyJaupoBaTh OCHOBHBIE

CBOMCTBa 00OBEMOB.

Jloka3bIBaTh TeOpeMy 00 00bEME
IPSMOYTOJBLHOTO Tapajuiesienumnea,
CJIEJICTBUS U3 HEE.

Pa3zpesarnb MHOT'OIPaHHUKH,
MepeKIaibIBaTh YacTH.

Pemarn CTCPCOMCTPUICCKUC 3ada4YU,
CBSI3aHHBIC C BBIYUCICHHEM O00BEMA

MPSAMOYTOJIBHOTO napajuieienunenaa,
IPU3MBI.

CpaBHUBaTL M aHAJIM3UPOBATH
YTBEPKICHHUSI C IEJIbI0  BBISBICHUS
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKIECHUMH.
AHaJIM3MPOBATL U MOAEJTHPOBATH

Ha  sA3bIKC TICOMETPUU  pCaJIbHBIC
CUTyalW, CBsI3aHHbIE ¢ O00BEMOM
PSIMOYTOJIBHOTO napasuieNenurnena,

HPU3MBI, TUPAMUJIBI.
HccnenoBath NOCTpOCHHBIE MOECIIH,
B TOM YHCIE€ U C HCIOJIb30BaHHEM
amnmnapara anreOphl.
BbIBOAUTHL  OCHOBHYIO
bopmyny  ans
BBIYHCIICHUS] 00bEMOB TEJL.

MHTETPAIbHYIO

Joka3piBaTh TeOpeMy 00 o00BEME
HaKJIOHHOM TMPU3MBI HAa  MPUMEPE
TPEYTrOJIbHOU IPU3MBI U TUTST
IPOU3BOJIHLHON TTPU3MBI.

Jloka3bIBaTh TeOpeMy: 00 00BbEME
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CBA3aHHBIC C 00BEMOM

HAKJIOHHOW IIPU3MBI,
UpaMUIbI.
[Ipumenenue

00BEMOB.

Breruucnenue pacCTodgHusdg a0

IIJTIOCKOCTH

nupamMuibl, (HOpPMyJIUPOBATh CIEICTBUS
U3 Hee: 00BEM YCEUEHHON MNHpaMUIbL.
BriBoguth GopMyny Uil BBIYHCICHUS
00BbEMOB YCEUEHHOW MUPAMUJIBI
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Teaa
BpallleHUS.
(24 4)

[Hunuaapuyeckas
TTOBEPXHOCT, oOpasytomue
UWJIUHIPUYECKON
MTOBEPXHOCTH.

Hunuuap. [Tpsmon

Kpyrosol mwimnHap. Ilnomans
IIOBEPXHOCTH LUIUHAPA.

Konnueckas mNOBEpPXHOCTS,
obpasytomue KOHUYECKOM
noBepxHocTu. Konyc. Ceuenue
KOHYyCa IIJIOCKOCTBIO,
napajyieIbHON IUIOCKOCTHU
OCHOBaHUs. Y CEUEHHBIM KOHYC.
N300paxkeHre  KOHYCOB  H
YCEUYEHHBIX KOHYCOB.

[Tnomane O0KOBOI
IMOBEPXHOCTH 51 MOJTHOU

MIOBEPXHOCTH KOHYCA.
CrepeoMeTpuyecKre 3aaadu
Ha JI0Ka3aTeNIbCTBO u
BBIUHCJICHHE, MIOCTPOCHUEM
CEYCHUH IIWIMHIPA, KOHYCA.
[Tpuxnanueie 3a/a4H,
cBs3aHHbIe ¢ muuHApoM Chepa
¥ 1mmap.
[Tepeceuenne chepsl u mapa
¢ mIockocThio. Kacanwue mapa u
chepsl TUIOCKOCThIO. Bum wu
n300pakeHue mapa.
YpaBHeHue cthepsl.
[Tnomane chepsl u e€ yacTeil.
CummMmertpust cepsl U mapa.
CrepeoMeTpuyeCKre 3a1auu
Ha J0Ka3aTeIbCTBO u
BBIUHCJICHHE, CBSI3aHHBIE CO
chepoii 1 mapom, MOCTPOCHUEM
MX CEYCHUH IIOCKOCTHIO.

CBo0oaHO oOnepupoBaTh
NOHATHAMM: HUJIMHAPUYECKAS
IIOBEPXHOCTh,  muimHAp.  HM3yuyarsb

CHOCOOBI TMOTYYEHUs] LUIMHIAPUYECKON
ITIOBEPXHOCTH, LUJIMHIPA.

N300paxaTh LIHIMHIDP U €0 CEYECHUS
IUIOCKOCTBIO.

CBo0oaHO OnepupoBaTh
NMOHATUAMM: KOHMUYECKAsA IOBEPXHOCTb,
KOHYC, YCEU€HHbIM KOHYyC. I3yuartp
CHOCOOBI  MOMy4YeHHs] ~ KOHUYECKOU
ITIOBEPXHOCTH, KOHYCa.

MN300paxkaTh KOHYC M €TI0 CEYCHHUS
IJIOCKOCTBIO, IPOXOJALIEN YePE3 OCh, U
IJIOCKOCTBIO, IEPIIEHANKYJIIPHOU K OCH.

BeiBOoauTH (bopMyiibl UL
BBIUMCIICHUS  OOKOBOM U TOJIHOM
IIOBEPXHOCTEN TEJl BPALLICHHUS.

PemaThb crepeoMeTpuUYECKHE 3a1a4H,
CBS3aHHBIE C TEJaMHM  BpAILCHUA,
HAaXO0XJICHUEM IUIOmAg OOKOBOM U
IIOJJTHOM TIOBEPXHOCTH, ITOCTPOCHUEM
CEYCHUH.

Hcnonb3oBaTh Ipu pelIEHUH 3a1ay
IUTAaHUMETPpUUYECKHE (PaKThl U METOMBI.

CpaBHUBaTL U aHAJM3UPOBATH
YTBEPKAECHHUSI C LEJNbI  BBISBICHUA
JIOTUYECKH KOPPEKTHBIX u

HEKOPPEKTHBIX PACCYKICHUH.

AHATU3UPOBATH W MO/EJIMPOBATH
HAa  s3bIKE TE€OMETPUU  pealibHbIe
CUTyalliM, CBSI3aHHBIE C KOHYCOM U
UIUHAPOM.

HccaenoBath NOCTPOECHHBIE MOJIENH,
B TOM 4YHCJI€ M C HCHOJIb30BAaHUEM
anmnapara anreopsl

AKTYaau3upoBaTh (HakThl U METO/IbI
IUTAHUMETPUH, PEJICBAaHTHBIE TEME,
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[Ipuknagnbie 3a/auu,
CBsI3aHHBIE CO c(hepoil U mapom.

[ToBTOpEHME:  OKPYX HOCTb
Ha TUIOCKOCTH, BBIYHMCIICHUS B
OKPY>XHOCTH, CTaHAapTHBIE

moxo0us

Pa3nnunble KOMOMHALINY TE
BpaIIeHUs] 1 MHOTOTPAaHHUKOB.

3agaun o teMe «Tema u
MTOBEPXHOCTHU BPAIICHHS

IMMPOBOJIMUTH aHAJIOTIUN.

CBobGoano onepupoBaTh
NOHATUSIMM: cdepa W 1Iap, LECHTP,
paauyc, nuameTp chepsl u mapa.

HccaenoBarhb B3alMHOE

pacmnoyioxkeHue cepsl U TMIIOCKOCTH.
®opMyJIMPOBATH orpeziesieHue
KacaTeJIbHOM TIJIOCKOCTH K cepe.

Jloka3pIBaTh TEOPEMBI O CBOWCTBE H
MpHU3HAKe KacaTeJIbHOMN MIOCKOCTH.

BoiBoauTh bopmymy ISt
BBIUMCIICHHUS TUIOHanu cdepbl depes
paaunyc chepsl.

Pemarth cTepeoMeTpuyecKue 3a1a4u,
CBsi3aHHBIE CcO cdepoil U  Imapowm,
HaXOKIeHWeM Iiomanu chepsl U eé
qyacTei, MOCTPOCHUEM CeueHull chepsl u
nrapa.

AHATU3UPOBATHL U MOJEJTHPOBATH
Ha  s3bIKE TEOMETPUU  pealbHbIC
CUTyalluu, CBSI3aHHbIE C IIAPOM U
chepoii.

Pemath mpocTeie 3a1a4H, B KOTOPBIX
burypupyior KOMOHMHALIUU TEN
BPAILEHUS U MHOTOIPaHHHUKOB.

Hcnonb3oBaTh mpu pelieHuu 3a1ad,
CBSI3aHHBIX €O cdepoll u  mapom,
TUIAHUMETPUYECKUEe PaKThl U METOIBI.

Pemath crepeomeTpuieckue 3a1auu,
CBSI3aHHBIE C  TelaMH  BpalICHUS,
IIOCTPOCHUEM CEYEHUM TEJl BPALLEHUs, C
KOMOMHALIMSIMH ~ T€1  BpalleHUs U
MHOTOI'PaHHHKOB.

IIpoBoaANTH JOTHMYECKH KOPPEKTHBIE
JOKa3aTelabHbIE  PAacCyKICHHS  IpH
pEIIeHHH  TeOMETPUUECKHUX  3ajad,
CBSI3aHHBIX C MEPHEHAUKYISIPHOCTHIO
IIJIOCKOCTEHN.

AHATU3UPOBATHL U MOJEJTHPOBATH

Ha SA3BIKC recoMCcTpruun pCalbHbIC
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CUuTyaluu, CBsA3aHHBIC C
MHOI'OI'paHHUKaAMHU.

HCCJICI[OB&TL IMOCTPOCHHBIC MOICIIN,
B TOM 4YHUCJIC U C UCIIOJIb30BAHHUECM
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anmnapara aareopsl.
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Ilnomaau
MOBEPXHOCTH U
00BbEMBI
KPYIJbIX TeJ

9 9)

O0bém mwmHapa. Teopema
00 00bEMe MPAMOTO MUITUHPA.

[Tnomann OOKOBOI1 u
ITOJIHOM TTOBEPXHOCTH
UJIUHAPA.

Brruncienne 00LEMOB TEII C
IIOMOIIBIO onpeeaEHHOTO

unTerpasia. O6bEM KOoHYCa.
[Tmomntaan OOKOBOM M ITOJTHOU

MMOBEPXHOCTH KOHYCA.
CrepeomeTprueckue

3aJ1a4H, CBSI3aHHBIC C

BBIYMCIIEHUEM 00BEMOB

UUJIMH]Ipa, KOHYCA.

3aJa4d 110

U IUIOIAaan

[Ipuknannsie
TeMe «OOBEMBI
IMOBEPXHOCTEM TEJI.

OO0bEéM 1mapa W MIAPOBOIO
cektopa. Teopema 00 00BEME
mapa. [Tnomans chepsr.

CrepeomeTpruecKue
3a/auu, CBSI3aHHBIE C
BBIYHCIICHHEM 00BEMOB II1apa,
IApOBOI'0 CErMEHTA, IAPOBOTO
CeKTopa.

[Ipuknansele  3agayu IO
TeME «O0BEMBI TEI»,
CBs3aHHbIE ¢ O0BEMOM IIapa H
IJI0IIA/IbIO CepHl.

CoOTHOILIIEHUS MEXKY
IJIOLIAJSIMUA  TIOBEPXHOCTEH H
00béMaMu TOJJOOHBIX TETI.

[TomoOHEIE Tela B
MIPOCTPAHCTBE.
Nsmenenue 00BéMa

IpHU 0100HH.
CrepeomeTpruuecKue
3a1a4H, CBSI3aHHBIE C
BBIYHCIICHUEM 00BEMOB TEI U
IJTOIIAJCH TOBEPXHOCTEN

CBobGoano onepupoBaTh
NOHATHAMU: 00BEM Tela, TIIOMAIb
MOBEPXHOCTH.

DopMyJIHPOBATH OCHOBHBIE
CBOMCTBa 0OBEMOB.

Jloka3pIBaTh TeopeMbl: 00 00bEME
IUJTUHIPA; 00 00BéMe KOHYyCa.
BoiBoauTh (HOpMyIIbl Uil BBIYUCIICHUS
00BbEMa yCeuEHHOTO KOHYCA.

HccaenoBaTh MOCTPOCHHBIE MOJIEIIH,
B TOM 4YHCI€ W C WCIOJb30BaHUEM
amnmnapara anreOphl.

3HATh BO3MOKHOCTH pEILIEHHs 3a7a4
Ha IOCTPOEHME IUPKYJIEM U JINHEMKOU, O
KJIaCCUYECKHUX HEepa3peuIMMbIX 3a7ayax.

CBo0oaHO ONepupoBaTh
MOHATUAMM: apoBOU CETMEHT,
IapoOBOM  CJIOM, IIApOBOW  CEKTOP,
OCHOBAaHME M  BBICOTAa  CETMEHTA,

OCHOBAHHE ¥ BBICOTA IIAPOBOTO CIIOSL.

BeiBoauTh bopMmyibl IS
HaxoXnaeHuss  0OBEMOB  MIAPOBOTO
CEerMeHTa, IIapOBOr0 CEKTOpPa, IJIONIA N
cdepsl.

Jloka3piBaTh TEOpeMy 00 00bEME
mrapa.

Pemath crepeoMeTpruecKue 3a/1a4H,
CBSI3aHHBIE C 00BEMOM II1apa, MapoBOTO
CEeTMEHTa, IIapOBOTO CEKTOpa,
IJIOIIAIbIO C(EpHI.

CpaBHUBATh U AHAJIU3HPOBATH
YTBEPKACHUS C LENbI0  BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U

HEKOPPEKTHBIX PACCyKICHUM.

AHATU3UPOBATH W MOAEJTHPOBATH
Ha  SI3bIKE  TCOMETPUM  peajbHbIe
CUTyalllH, CBSI3aHHbBIE C 00BEMOM I1apa,
II1apOBOTO CErMEHTa, II1apOBOTO
CEerMeHTa, IJIOMIAAbI0 CPepHl.
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CBobGoano onepupoBaTh
NOHSITHEM: TIOJIOOHbIE TeNa B
IIPOCTPAHCTBE.
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Buruuciaarb 00bEMBI TEJ C TOMOIIBIO
OIIPEAEIEHHOI0 UHTETpAIA.

Pemath crepeoMeTpruyeckue 3a1auu,
CBSI3aHHBIE C COOTHOIICHUAMHU MEXKIY
IJIOIIAISIMU TIOBEPXHOCTEH U 00BEMaMU
MO00HBIX TEIL.

IIpoBoAUTH JTOTMYECKU KOPPEKTHBIE
JA0Ka3aTeJbHbIE PACCY:KIEHUS] TpU
pELIEHUN  TE€OMETPUYECKUX 3aj1ad4,
CBSI3aHHBIX C BEIYHUCIIEHHEM 00BEMOB TEN
C IOMOIIBIO OMPEAETEHHOTO UHTErpana,
HAXOXJICHUEM COOTHOILICHUS MEXIY
IJIOIIAISIMU TIOBEPXHOCTEH U 00BEMaMuU
IMOJOOHBIX TEIL

AHAJIU3MPOBATH U MOJAEJIMPOBATH
Ha  sA3bIKE TIE€OMETPUU  peajbHbIC
CUTyalll¥, CBS3aHHBIE C O0BEMAMHU U
MOBEPXHOCTSIMU TeJl, HA JOKA3aTEeJIHLCTBO
M Ha HAXO0XIEHUE TE€OMETPUUYECKHUX
BEJIMYNH
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JIBukeHus
(5w

JIBMKEHHST  TIPOCTPAHCTBA.
Otobpaxxkenus. J[BrwkeHuss wu
paBeHcTBO  Quryp.  OOmue
CBOMCTBA JBWKeHHUIN. Buuanl
JIBYOKEHUH MapaJJICITbHBIN
IIEPEHOC, LEHTpaJIbHAS
CUMMETpHUS, 3epKajbHas
CUMMETpHUS, TOBOPOT BOKPYT
IPSIMOM. [TpeobpazoBanus

nomo6wus. [Ipsimast u chepa
Diinepa.

['eomeTrpruueckue 3amaun Ha
MIPUMEHEHUE ABUKECHUS

CBobGoano onepupoBaTh
NOHATHSIMU: oToOpaskeHue
NpocTpaHcTBa Ha cebd, JBWKCHHE

MPOCTPAHCTBA; LIEHTpaJbHAs, OCEBas U
3epKaJIbHAsl CUMMETPHUH, TapaJICTbHBINA
MEPEHOC; PAaBEHCTBO U MoJ100ue hUryp.
Jloka3pIBaTh YTBEPKIACHHUS O TOM,
YTO IIEHTpabHAs, OCEBas W 3epKajbHas
CUMMETpUH, TapajuleJIbHBIA TEepPeHOC
SBIISIOTCS JIBUKCHUSIMHU. BBINOJIHATH
npeoOpa3oBaHus TO00MUS.
OnepupoBaTh MOHSATHSAMM: TIpSIMas
u chepa Ditnepa.
Pematp reoMeTpuueckue 3adaud C
WCIIOJIh30BAHUEM JIBHKEHUH.
Hcnoab30BaTh MpH pEIICHUU 3a/1a4
JIBDKEHUS TPOCTPAHCTBA M X CBOMCTBA.

CpaBHUBATL U aHAJIU3HPOBATH
YTBEPKACHHUS C LENbI0  BBISIBICHUSA
JIOTUYECKU KOPPEKTHBIX U

HEKOPPEKTHBIX PACCYXKICHUN.
HccaenoBarh NOCTPOCHHBIE MOACIIN.
Hcnoan3oBarh uu(ppoBbIe

pecypchl
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IHoBTOpEHUeE,
00001IeHHE
u
cucTeMaTH3alus
3HAHUM
(17 9)

OO6oOmaroriee MOBTOPEHHE
NOHATUH W METOJOB Kypca
reomerpun  10-11  kmaccos,
CUCTEMaTHU3allMs 3HAHUU.

Ucropus pa3BUTHS
CTEpEOMETPUU KaK HAyKU U €€
pOJIb B pa3BUTUU COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTUHI

Pemiatp crepeomMeTpuyuecKue 3aaadyu
Ha JI0Ka3aTeJIbCTBO MaTEMaTUYECKUX
OTHOIIICHUH, HaXO0XJICHUE
r€OMETPUYECKUX BEJIMYMH (JIJIUH, YTIIOB,
IJIOIIAIeH, 00BEMOB).

HUcnoab3oBarh pelIEeHU N
CTEPEOMETPUUYECKUX 3a7a4
MIaHUMETpUIecKue GaKThl U METOJIBI.

IIpoBoaUTH JTOTMYECKH KOPPEKTHHIC
JIOKa3aTeIbHbIE  PACCYXKICHUSI  TpHU
peLICHUU CTEPEOMETPUUYECKUX u
MJIAHUMETPUUECKUX 3a]1a4.

npu

CpaBHMBaTL M AHAJM3HPOBATH
peanbHble  CUTyallUM W BBIABIATH
BO3MOXKHOCTb €€ MOJIEIUpPOBAHUA Ha
A3bIKE TCOMETPHUU.

MoaenupoBarb peabHyIo
CUTYyallMU}0 Ha s3bIKE TIEOMETPUU U
HCCJIeI0BATL IIOCTPOCHHBIE MOJENU, B

TOM 4YHUCJIE U C UCHOJIb30BaHUEM
amnmnapara anreOpbl.
HUcnoab3oBarh KOMIIBIOTEPHBIE

POrpaMMBbl MPU PEIICHUH 3a/1a4.

IMoayuars
reOMETPUHN

npeacTaBjieHHe O
KaKk O pa3BUBAIOIICHCS
HayKe, WCCIIEAYIOMEH OKpYKaIomui
MHUp,  CBS3aHHOM C  peaJbHBIMH
OoOBbEKTaMH,  TOMOTAIOUIEHl  PEIIUTh
peaibHbIe KU3HCHHBIC CUTYalluu O POJIU
CTEpPEOMETPUH B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U

KOMIIBIOTCPHBIX TEXHOJOTUH
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