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INOACHUTEJIBHAS 3AIINCKA

["'eomeTpusi siBisieTCs OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CpelHEro oOImiero o0pa3oBaHMs, TaK Kak 00eCleYyrMBaeT BO3ZMOKHOCTh
M3Y4YeHUs JNUCLUIUIMH €CTECTBEHHO-HAYYHON HAIPABICHHOCTU M IPEIMETOB I'YMAaHHUTApHOrO LHUKIA. II0OCKONIBKY JI0rn4eckoe MbIIUICHUE,
dbopMupyeMoe Mpu H3yUYEHUH OOYUYAIOUTUMUCS MOHATUHHBIX OCHOB T€OMETPHUH, NMPHU JI0KA3aTeIbCTBE TEOPEM U MOCTPOCHUU UEHOYKU
JIOTUYECKHUX YTBEPXKACHUM IIPU PELICHUH TEOMETPUYECKUX 3aJad, YMEHHUE BBIABUIaTb U OIPOBEPraTh TUIIOTE3bl HENOCPEICTBEHHO
HCIIOJIb3YIOTCS MIPU PEIICHUH 3a/]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTU (PU3MYECKUX 33/1a4.

Lens ocBoeHus mporpammsel yueOHoro kypca «l'eomerpusi» Ha yriayOiI€HHOM YpOBHE — pa3BUTHE MHAMBMIYalbHBIX CIIOCOOHOCTEH



o0yyaromuxcs Mpu U3y4eHUU TeOMETPUH, KaK COCTaBIISIONIEH npeaMeTHOl obnacti «MaremaTnka U WH(pOpMATHKa» depe3 odecredeHne
BO3MOKHOCTH INPHOOPETEHUsI M HUCIOJIb30BaHUA OoJiee IIyOOKHMX I€OMETPUUYECKUX 3HAHUM W JEHCTBUMH, CEHU(pHUUYHBIX TF€OMETpUH, U
HEOOXOUMBIX JUISl YCIIEUTHOTO MPpOo(ecCHoHaIbHOro 00pa3oBaHus, CBI3aHHOTO C UCIIOJIb30BAaHUEM MAaTEeMAaTHKU.

[TpropuTeTHBIMHU 3a1a4aMU Kypca F€OMETPUH Ha yIIIyOJEHHOM ypOBHE, PACIIUPSIOIMMH U YCUJIUBAIOIIUMU Kypc 0a30BOr0 ypOBH,
SIBJISIFOTCSL:

paclIMpeHue NpeACTaBICHUs O T€OMETPUM KaK 4acTU MUPOBOM KyJbTYpbl U (DOPMUPOBAHHE OCO3HAHUS B3aMMOCBSI3U I'€OMETPHUH C
OKpY KaroIMM MUPOM;

(hopMupoBaHHME TMpPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEMIIUX MAaTEMaTHYECKMX MOJENSAX, IMO3BOJISIOMIMX
OIMCHIBATh U M3Yy4aTh Pa3HbIC SIBICHUS OKPY’KAIOIIEr0 MUPA, 3HAaHUE MMOHATUHHOTO anmapara mno pasaeny «CrepeoMeTpus» yueOHOro Kypca
reOMEeTpPHH;

(bopMHUpOBaHHE YMEHHUS BIaJIeTh OCHOBHBIMH MOHSATHSMHM O MPOCTPAHCTBEHHBIX (UIypaX M MX OCHOBHBIMH CBOWCTBaMH, 3HAHUE
TeopeM, GopMyJ M1 YMEHUE UX IPUMEHATh, YMEHHUS JJOKa3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI PEIIEHUS 3aay;

(dbopMHUpoBaHHE YMEHMsS pACIO3HABaTh Ha YEpTEXax, MOJENAX U B PEATbHOM MHpPE MHOTOTPAHHUKUM M Teja BpalleHHS,
KOHCTPYUPOBATh T€OMETPUUYECKUE MOJIENH;

(dbopMHUpoBaHHE MOHUMAHUS BO3MOXKHOCTH aKCMOMATHYECKOTO IOCTPOEHUS MaTeMaTHYECKUX Teopuid, (opMUpOBaHHE MOHHUMAHUS
POJIM aKCMOMATHKH NP MPOBEACHUN PACCYKICHUMH;

(dbopmMHupoBaHHE YMEHHs BIaJeTh METOJAaMM J0Ka3aTelIbCTB M aJITOPUTMOB PpEIICHUS, YMEHUS HX NPUMEHATh, MPOBOAUTH
JIOKa3aTeNIbHbIE PACCYKJIEHUS B XOJE PELICHHs CTEePEOMETPUYECKHX 3a7ad M 33Jad C MPAKTUYECKUM CcoJiep:KaHueM, (opMmHupoBaHHE
MIPEJCTaBICHUS O HEOOXOAMMOCTH JI0KA3aTEeNIbCTB MPU 0OOCHOBAHUHM MAaTEMATUYECKUX YTBEPXKAECHUH U POJIM aKCMOMATHKH B MPOBEICHUU
NeTyKTUBHBIX PacCyXICHUM;

pa3BUTHE M COBEPLICHCTBOBAHHME HMHTEIICKTYAJbHBIX M TBOPUYECKHX CIIOCOOHOCTEH OOYYaroLIMXCs, MO3HABATEIBHOM aKTHUBHOCTH,
HCCIIEIOBATENIbCKUX YMEHUN, KpUTUYHOCTH MBIIUICHHSI, HHTEpEca K M3YYEHHUIO T€OMETPUH;

¢dbopmupoBanue (yHKIIMOHAIBHOW T'PaMOTHOCTH, PEJICBAHTHOW TE€OMETPUHU: YMEHHUsS paclo3HaBaTh MPOSBICHHUS T'€OMETPUUYECKHX
MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEW B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX U MPU U3YUYEHUU APYTUX YUEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHMSI PEAIBbHBIX CHUTyallUi, HCCIEIO0BAaHUS IOCTPOEHHBIX MOJENEH, HMHTEpIpETALUU
MIOJIyYE€HHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEpXKATEIbHBIMU JUHUAMU yueOHOro kypca «l'eomerpusi» B 10-11 kmaccax sBisitorcsi: «IIpsiMble U IUIOCKOCTH B
IIPOCTPAHCTBE», «MHOrorpaHHuKmn», «Tenna Bpamenus», « BEKTOpsl 1 KOOPIUHATHI B IPOCTPAHCTBEY, «/IBHIKEHHS B IPOCTPAHCTBEY.

CdopmynupoBannoe Bo PI'OC COO tpeboBaHME «yMETh ONEPUPOBATH MOHITUAMUY, PEIIEBAHTHBIMU T'€OMETPUU HA YIIyOJIEHHOM
ypoBHe o0yuenus B 10—11 kiaccax, OTHOCUTCS KO BCEM COJIEPKaTEIbHBIM JIHHHUSIM YU4EOHOTO Kypca, a OPpMUPOBAHUE JTOTMUECKUX YMEHUN
pacrpenensercss He TOJbKO IO COJEpKaTeNbHbIM JHMHUSAM, HO M 1o rogaMm oOyuyenus. ConepkaHue oOpa30BaHUs, COOTBETCTBYIOIEE
MIpeIMETHBIM pe3yjibTaTaM ocBoeHUs PenepanbHON paboueil mporpaMmbl, pacipeesIEHHBIM 10 To1aM 00y4YeHHs], CTPYKTYpPHUPOBAHO TaKUM
o0pa3oMm, 4YTOOBI KO BCEM OCHOBHBIM, IPUHIMIIMAIBHBIM BOIIpOCaM oOOydarouuecss oOpallainch HEOJHOKPAaTHO. ITO IO3BOJISET
OpraHU30BaTh OBJIAJCHUE I€OMETPUUECKUMHU TMOHSATUSIMU U HaBBIKAMH IOCJIEJI0BATEIbHO W MOCTYNATENIbHO, C COOJIIOJIEHUEM MPHUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUs BKIIIOYATh B OOLIYI0O CUCTEMY I'€OMETPHUUECKUX MPEACTABICHUN 00YyYaroUMXCsl, pacluupss U yriryosuss
e€, 00pasysl IPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K U3y4YEHUIO T€OMETPUU Ha YIiyOIEHHOM YPOBHE MO3BOJISIET:

co3maTh yciaoBus Ui auddepeHnuanum 00yueHus, MOCTPOCHHUS WHIMBHAYaIbHBIX 00pa30oBaTEIbHBIX MPOrpaMM, OOECIeUUTh



yrayO0n€HHOE U3yUeHHEe TeOMETPUH KaK COCTABIISIONIEH yueOHoro mpenaMera «MaTteMaTHKay,

MOJATOTOBUTH OOYYAIONIMXCS K TMPOJODKCHHIO HM3YyYCeHHMsT MaTeMaTWKH ¢ Y4€ToM BbIOOpa Oyaymied mpodeccuu, oOecmednBas
MIPEEMCTBEHHOCTb MEXy OOIIMM U MpoecCHoHaNbHBIM 00pa30BaHUEM.

Ha m3yuenue ydeObHoro xypca «I'eomerpusi» Ha yriayOn€aHom ypoBHe orBomutTcs 204 daca: B 10 kmacce — 102 gaca (3 gaca B

Heneno), B 11 ximacce — 102 yaca (3 yaca B HEACIIO).
COJEPXAHUE OBYUYEHUS

10 KJIACC
[IpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE TOHATHS CTepeoMeTpuu. Touka, MpsMas, IJIOCKOCTh, MpocTpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMBIX B IMPOCTPAHCTBE: MEPECEKAIOIMECcs, MapajuleJbHble M CKpeluBaromuecs npsMbie. [IpusHaku
CKpelUBAOIIMUXCA NpsAMbIX. llapainensHOCTh NPSAMBIX M INIOCKOCTEHM B IIPOCTPAHCTBE: MApaJUICIbHBIE IPSIMbIE B IIPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON U IUIOCKOCTH. [lapamnenbHoe U HEeHTpaldbHOE MPOEKTUPOBAHHE, W300paKeHHe
¢uryp. OcHOBHbIE CBOMCTBAa MapajuIeJIbHOTO MPOEKTUpoBaHMs. M3o0paxeHue ¢uryp B mNapalieIbHOW NPOEKIMHU. YTIIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YTOJ MEXAY MNpPAMBIMH B IpOCTpaHCTBe. llapaimenbHOCTh IUIOCKOCTEW: NapaylienbHbIE IUIOCKOCTH,
CBOMCTBa MapaJlyIeNbHBIX MI0CKOocTed. [Ipocreiimme nmpocTpaHcTBeHHbIE (UTYpPBI HA IUIOCKOCTU: TETpa’p, Mapajiesienune]l, IOCTPOSHHE
CCYCHHUM.

[leprieHAUKYIAPHOCTh MPSAMOM M IUIOCKOCTH: MEPHEHAUKYJSPHbIE MpPsAMbIE B IPOCTPAHCTBE, IPsSMbIE I[APAJUICIBbHBIE U
MEPIEHAUKYIISIPHBIE K IIJIOCKOCTH, IPU3HAK NEPHEHAMKYJSAPHOCTH MNPSIMOM M IUIOCKOCTH, TEOpEMa O MNPSAMOW IEpPHEHIUKYISIPHON
10cKocTH. OpTOroHaIbHOE MPOEKTUpOBaHuE. llepreHauKyIIssp 1 HaKJIOHHBIE: PACCTOSIHUE OT TOUKU 10 INIOCKOCTH, PACCTOSTHUE OT MPSIMON
710 TUIOCKOCTH, MpoeKlus (UTrypbl Ha MIOCKOCThb. llepneHAuKyISpHOCTh IUIOCKOCTEN: MPU3HAK MEPHEHAUKYIISIPHOCTH JIBYX IUIOCKOCTEH.
TeopeMa 0 TPEX NEPIEHAUKYIIAPaAX.

VYTIibl B IPOCTPAHCTBE: YOI MEXAY MPSAMOM M IJIOCKOCTBIO, IBYTPAHHBIM yTOJ, JUHEHHBIN yroJl ABYTrpaHHOro yria. TpéXrpaHHbIA U
MHOrorpassslie yribl. CBOWCTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIJIOB TPEXI'PAHHOIO yria.
TeopeMbl KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOIO yIJIa.

MHOrorpaHHUKHU

Buasl MHOTOrpaHHUKOB, pa3BEPTKa MHOrorpaHHuka. [Ipusma: n-yroiapHast mpu3Ma, OpsMasi 1 HaKJIOHHAsl IPU3MbI, OOKOBast M TOJIHAs
MIOBEPXHOCTh npu3Mbl. [lapamienenunen, NnpsMOYTONbHBIM Napajuienenunes; U ero cpoWcrBa. Kparwalimme myTH Ha IOBEPXHOCTH
MHororpaHiuka. Teopema Diinepa. [IpoctpancTBenHas Teopema Iludaropa. I[Mupamuna: n-yronpHas nupamuja, MpaBUiIbHAS U yCeUEHHAS
nupamuibl. CBoiicTBa pédep M OOKOBBIX IpaHel MpaBWIIbHON UpaMubl. [IpaBuiibHbIe MHOTOTPaHHUKH: MPAaBUJIbHAS MPU3Ma U NPaBUIIbHAS



MUpaMyuia, paBUIbHAs TPEYrojbHas MHUpaMKJIa U MPaBUIBHBINA TeTpasap, KyO. [IpencraBnenue o npaBUIbHBIX MHOTOIPAaHHHUKAX: OKTadp,
JNOJEKadAP U UKOCADIP.

Brruncnenue 371eMEHTOB MHOTOIpAaHHHMKOB: pEOpa, amaroHanu, yrisl. [lmomans OOKOBOH MOBEPXHOCTH U TOJIHON MOBEPXHOCTH
MPSIMOM TPU3MBI, IUIONIAJAh OCHOBAaHWU, TeopeMa O OOKOBOW TOBEPXHOCTH MpsMOW mpu3Mbl. [lnomans OOKOBOW TOBEPXHOCTH H
[IOBEPXHOCTHU MIPABUIILHON ITUPAMU/IBI, TEOPEMA O IUIOLIAAN YCEYEHHOU IMPAMHU/IBI.

CuMMeTpHst B IPOCTPAHCTBE. DJIEMEHTbl CHMMETPHUM IIPAaBUIIBHBIX MHOTOIPDaHHUKOB. CHMMETpHs B NPaBUIBHOM MHOIOTPaHHMKE:
CUMMETpUS NapajuIeIenuIe1a, CAMMETPUS IPABUIBHBIX IIPU3M, CHMMETPHSI IPaBUIILHON ITUPaMU/IBL.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

[lonsATHS: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOp, AJMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI KOJIJIMHEAPHBIE, COHAIIPABICHHBIE U
MIPOTUBOIOJIOKHO HaIpaBlIEHHbIE BEKTOPHI. PaBeHCTBO BEKTOpOB. JIeHCTBUS C BEKTOpamH: CJIOKEHHE U BbIUMTAHHE BEKTOPOB, CyMMa
HECKOJIbKUX BEKTOPOB, YMHOKEHUE BEKTOpa Ha yuciio. CBOMCTBA cI0KeHUsI BEKTOpoB. CBONCTBA YMHOKEHUS BEKTOpa Ha uucio. [lonsaTue
KOMILUIaHapHbIe BEKTOPBI. [Ipn3HaK KOMIITIaHApHOCTH TPEX BeKTOpoB. [IpaBuiio napamienenunena. Teopema o pa3inokeHUU BEKTOPA MO TPEM
HEKOMIUIaHapHBIM BekTopaMm. lIpsaMoyronbHas cucrema KoopAuHAT B IpocTpaHcTBe. KoopanHatel Bekropa. CBsA3b MEXAY KOOpAMHATAMU
BEKTOpa U KOOpJAUHATAMU TOYEK. YTOJI MKy BekTopamu. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

11 KJIACC
Tesa BpanieHus

[MonsaTus: mUAMHIPUYIECKast TOBEPXHOCTh, KOHUYECKasl TIOBEPXHOCTh, cepruieckas MOBEPXHOCTh, 00pa3yroIue moBepxHocrei. Tema
BpallleHUs: IUIUHIP, KOHYC, YCeuEHHBIN KOHYC, cdepa, map. B3anmHoe pacnonoxxeHue cdepbl U INIOCKOCTH, KacaTeibHas IJIOCKOCTh K
cthepe. M300pakeHne Ten BpalieHus Ha TNIOCKocTh. Pa3BépTka nunmHapa u konyca. CuMmMetpus cepsl U 1mapa.

O06béM. OcHOBHBIE CBOMCTBAa 00bEMOB Tel. TeopeMa 00 00bEME MPSIMOYTOJILHOTO Mapajienenurnena u cieacTBus u3 He€. OO0bEM
MPSIMOI ¥ HAKIIOHHOH NMPU3MBI, IWJIMH/PA, THPaMHIBI U KoHyca. OOBEM mapa v 1apoBOTO CErMEHTA.

KoMOunanmu Ten BpamieHuss 1 MHOTOTpaHHUKOB. [Ipu3ma, BiricaHHas B MWIMHIP, ONMKMCcaHHas okoio mHapa. [lepeceuenue chepsl
U 1mapa c¢ miockocTbio. Kacanue mapa u chepsl miockocTbio. [IoHSATHE MHOTOrpaHHUKA, OMMCAHHOTO OKOJIO c(ephl, cepbl, BIMCAHHOM B
MHOTOTPaHHUK WJIH TEJIO BPAILICHUSI.

[lmomane MOBEPXHOCTH IMWIIMHIApA, KOHyca, Iwiomans chepsl U e€ yacteil. [lomobue B mpoctpancTBe. OTHOIIEHHE OO0BEMOB,
Iomazei nosepxHocred nmogoOHsIx ¢uryp. IlpeodpazoBanue monolusi, romoreTus. Pemenue 3agay Ha IUIOCKOCTU C HUCHOJIb30BAHUEM
CTEPEOMETPUIECKUX METOJIOB.

[TocTpoenne ceueHuii MHOTOTPAHHUKOB W TEN BpAIICHUS: CEUCHUsS LUIUHApa (HmapajuiebHO M MEPIEHIUKYISIPHO OCH), CEUYCHUs
KOHyca (mapajiellbHble OCHOBAHUIO M TIPOXOJISIINE Yepe3 BEPIINHY), CEUSHHs [Iapa, METO/bI TOCTPOSHHS CEUCHHI: METO CJIEJIOB, METOT
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYIIEH MI0CKOCTH.

BekTopbI M KOOPANHATHI B IPOCTPAHCTBE



Bekropsl B mpoctpancTBe. Omnepanuu HajJ BeKTOopamMu. BekTopHoe yMHOXXeHHE BEKTOpoB. (CBOMCTBAa BEKTOPHOIO YMHOXKECHHSI.
[IpsiMmoyronpHas cucteMa KOOpAWHAT B mpocTpaHcTBe. KoopauHaTel BekTopa. Pasznmoskenne Bektopa mo 6asucy. KoopamHaTHO-BEKTOPHBIN
MCTOI IIpU PCUICHUU I'COMCTPHUICCKUX 3a1a4.

JBHKEeHHNSA B IPOCTPAHCTBE

JBwxenust mpoctpaHcTBa. OtoOpakenus. [IBwxeHuss u paBeHCTBO ¢uryp. OOmmue cBoOWCTBa JBMW)XKEHUH. Buabsl ABMKEHMIA:
napaJulesibHbIM NEepeHoC, EeHTpajIbHasi CHMMETpPHSI, 3epKajibHasi CHMMETpPHsI, TOBOPOT BOKpyT npsiMoii. [IpeoOpazoBanust nmonodus. [psmast
u cdepa Ditnepa.

IIJIAHUPYEMBIE PE3YJIbTATBIOCBOEHUSA YYEEHOI'O KYPCA «TEOMETPHSI» (YIJIYBJEHHBIN YPOBEHD) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpaxaaHckoe BoCIMTAHUE:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIUU OO0yYaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCHUHCKOro OOIIecTBa,
MIPEJCTAaBICHUE O MaTeMaTHYeCKMX OCHOBaX (DYHKIMOHMPOBAHUS PAa3IUYHBIX CTPYKTYp, SBICHHH, NMPOLEAYyp TPakIaHCKOro oOliecTBa
(BBIOOpBI, OIPOCHI U IPYTO€), YMEHUE B3aUMOECHCTBOBATh C COLMATIbHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKIUSMU U Ha3HAUCHUEM;

2) naTpuoTHYECKOE BOCIMTAHNE:

c(OpPMUPOBAHHOCTh POCCUICKON TpakJaHCKON WAEHTUYHOCTH, YBaKEHHUS K MPOILIOMY M HACTOSIIEMY POCCHMCKOW MaTeMaTHKH,
LIEHHOCTHOE OTHOLIEHUE K JOCTHKEHHUSAM POCCHUMCKMX MaTE€MAaTHUKOB U POCCHUICKOM MaTeMaTHYECKOM ILIKOJbI, HMCIOIb30BAaHUE OSTUX
JOCTHKEHHUM B IPYrUX HayKaX, TEXHOJIOTHUAX, cpepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIMTAHUE:

OCO3HAaHHE TYXOBHBIX ILEHHOCTEH POCCUHCKOrO Hapoja, COPMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUS, ITHUYECKOTO MOBEACHUS,
CBSI3aHHOT'O C NPAKTUYECKUM INPUMEHEHHEM JOCTHKEHHM HAyKU M JEATEIBHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOI'O BKJIAJAa B IOCTPOCHUE
YCTOMYHBOTO OyyIIETO;

4) 3cTeTHYECKOEe BOCIMTAHME:

ACTETUYECKOE OTHOILEHUE K MUPY, BKII0OYasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, PeLeHU, pacCyKACHUH,
BOCIPUUMYHUBOCTb K MATEMAaTUYECKUM ACIIEKTaM Pa3IMYHbIX BUJOB UCKYCCTBA;

5) puznyeckoe BociMTaHUE:

c(OPMHPOBAHHOCTh YMEHHUS MPHUMEHATh MaTeMaTHYeCKHe 3HaHMs B HMHTEpecax 370poBoro M 0Oe3omacHoro obpasa KHU3HH,
OTBETCTBEHHOE OTHOILEHHWE K CBOEMY 3J0POBbIO (3740pOBO€ NHUTAHHME, COAJIAHCUPOBAHHBIM PpEXUM 3aHATUH M OTAbIXa, peryispHas
(u3nyeckas akTUBHOCTh), (GPU3NUECKOE COBEPLICHCTBOBAHUE MPH 3aHIATUSAX CIIOPTUBHO-03/I0POBUTEIIBHOM JESTEIBHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTh K TPYJY, OCO3HaHME LEHHOCTH TPYAONIOOMs, MHTEpeC K pasindHbIM cdepam NpodecCHOHAIBHOW JesTeIbHOCTH,
CBS3aHHBIM C MaT€MaTUKONM M e€ NPUIIOKEHUSMH, YMEHHE COBeplIaThb OCO3HAaHHBIM BbIOOp Oyayuiedl mpodeccuu M peanu3oBbIBATH
COOCTBEHHBIE >KU3HEHHbBIE IJIaHbI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTH4ecKoMy OOpa30BaHUIO U CAMOOOPA30BAaHHUIO HA NMPOTSIKEHUU
BCEM ’KHU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELICHUH NMPAKTUUYECKUX 3a]1a4 MAaTEMaTUYE€CKON HAIIPABJIEHHOCTH;



7) 3K0JIOTHYECKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTh 3KOJOTUYECKOW KyJIbTYpbl, MOHHMAaHUE BIMSHHUS COLUAIBHO-3KOHOMHYECKHX IPOLECCOB Ha COCTOSHUE
NPUPOJHOM M COLMANBHOW Cpelbl, OCO3HAHMWE TIJI00AJBHOIO XapakTepa OSKOJOTMYECKHX Mpo0iIeM, OpHUEHTalus Ha MpPUMEHEHHE
MaTeMaTHUYeCKUX 3HAHUM JUIsl pellleHus 3a7ad B O0JIaCTU OKpY’Kalolled cpeibl, IIaHUPOBAHUE IOCTYNKOB M OLEHKH MX BO3MOXKHBIX
IIOCJIEICTBUM IS OKPY’KAIOILEH Cpebl;

8) HeHHOCTH HAYYHOI0 NTO3HAHUSA:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAyKH M OOILIECTBEHHOW IPAKTHUKH,
MMOHMMAaHWE MAaTeMaTH4YeCKOW HayKh Kak c(depbl 4elIOBEYECKOM MAedTeIbHOCTH, ATAaloB €€ pa3BUTUS M 3HAUMMOCTH JJI Pa3BUTHUA
LMBUJIN3ALMH, OBJIAJIEHUE A3BIKOM MATEMAaTUKU U MAaTEMaTUYECKON KyJbTYpOM Kak CpeJICTBOM IIO3HAHUS MUpPa, TOTOBHOCTb OCYILECTBIISITh
MIPOEKTHYIO U MCCIIEA0BATEIbCKYIO I€ATEIbHOCTh UHANBHUIYAILHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI
ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIE 1elCTBUS

ba3oBble Jornueckue aelcTBUA:

BBISIBIIATH M XapaKTepU30BaTh CYINIECTBCHHBbIC NMPU3HAKH MAaTEeMaTHYECKUX OOBEKTOB, MOHSATHHA, OTHOIICHHH MEXIY IOHSATHSIMH,
(dhopmynupoBaTh OMpeaeeHUs] TOHITHH, YCTaHaBIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIMK, OCHOBAHHS JIsA OO0OOIIEHUS |
CpaBHEHUs1, KPUTEPUU IPOBOJUMOTO aHAIMN3A;

BOCIIPUHUMATH, (DOPMYJIUPOBATH U MPEOOPA30BHIBATH CYXKICHHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHUYHbIE, YACTHBIC U OOIIIHE,
YCIIOBHBIE;

BBISIBJIAIT MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTHUBOpEYHs B (pakTax, MaHHBIX, HAOIIONCHUSIX U YTBEPKIACHUSIX,
npeaiaraTb KpUTEPUU AJIs BBISBICHHS 3aKOHOMEPHOCTEW U MPOTUBOPEUHNIL;

JIeaTh BBIBOJIBI C MCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHAYKTHBHBIX YMO3aKIIIOUCHHUH, YMO3AKITFOUCHHH 10 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEJILHO JIOKA3aTelIbCTBA MATEMAaTUYECKUX YTBEpXKICHUM (NpsIMble W OT MPOTUBHOIO), BBICTPauBaTh
apryMEeHTaIlMIO, MPUBOIUTEH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBO/IBI,

BBIOHpaTh CHoco0 peleHus yd4eOHOW 3afaur (CpaBHUBATh HECKOJBKO BAapPHAHTOB PEIICHHUS, BHIOMpPATh HauOolee MOAXOJSALINI C
y4ETOM CaMOCTOSITEIHHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBarebckue JeHCTBUA:

MCIT0JI30BaTh BOMPOCHI KAaK MCCIEIOBATEIbCKUI MHCTPYMEHT MO3HAaHUS, (POPMYITUPOBATH BOMPOCH, (DUKCUPYIOIINE POTUBOPEYHE,
npo0yieMy, yCTaHaBIMBATh HCKOMOE U JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITEJIBHO CIIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEAOBAHUE 1O YCTAHOBJICHHIO OCOOEHHOCTEH MaTEeMaTHYECKOTO
00BbeKTa, SIBICHUS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXKIY 00ObEKTaMU, SBJIICHUSIMH, ITPOIIECCaAMU;

CaMOCTOSITENIbHO (hOPMYJIMpPOBaTh 00OOIIEHHUSI W BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO HAOJIOJCHHMS, MCCIIEIOBAHUS, OIICHUBATH
JIOCTOBEPHOCTH TOJIYYCHHBIX PE3yJIbTATOB, BHIBOJOB M 0000IICHHUI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUTATH TIPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISIBIIATDH JIeOUIIMTHI HH(DOPMAIUH, JTAHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTPOC U JJI PEIICHUS 3a/1a4H;



BBIOMpATh MH(POPMALIMIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATh HH(POPMAITUIO
pa3IUYHbIX BUAOB U (POPM IIPECTABICHHUS;

CTPYKTYPHUPOBATh HH(OPMAIHIO, IPEICTABIATE €€ B Pa3IMUHBIX (POpPMax, WILTIOCTPUPOBATH IPpauueCcKu;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOATENIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Oo0mmenue:

BOCIIpUHUMAThL KU (bOpMyJII/IpOBaTL CYXXACHUA B COOTBCTCTBHMU C YCJIOBHAMU WU LCIISIMH OGIJ.IGHI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPpAXaTb
CBOHO TO‘IKy 3peHI/I$I B yCTHBIX N IIHCBbMCHHBIX TCKCTaX, AaBaTb ITIOACHCHHA I1I0 XO)Iy pemeHI/m 3aJa4u, KOMMeHTI/IpOBaTL HOJ'Iy‘IGHHBIfI
pe3yabTaT;

B X0JIe OOCYXICHHUS 3a/laBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, TPOOJIEMBI, pPEIIaeMON 3a/Jadud, BHICKA3bIBaTh WJICH,
HaIleJICHHbIE Ha MOWCK PEUICHHs], COMOCTABIATh CBOU CYKIEHUS C CYXKICHUSMHU APYTUX YYACTHUKOB JUANOra, OOHApYKUBATh pa3undue U
CXO/JICTBO TIO3UIINMN, B KOPPEKTHOH hopme PopMyTHpoBaTh Pa3HOTIIACHS, CBOU BO3PAKEHNUS,

NPEJCTaBISITh PE3ylbTAaThl PpEUICHHs 3a7aud, HKCIEPUMEHTa, WCCICIOBAHMS, TIPOEKTa, CaMOCTOSATEIbHO BBIOMpaATh (opMar
BBICTYIUICHHSI C YUETOM 33724 MPE3CHTAIINN U OCOOCHHOCTEH ayJUTOPHUH.

Pel"y.J'ISITl/IBHbIe YHUBEPCAJTbHBIC y‘leﬁﬂble JelcTBHA

Camoopranu3anusi:

COCTaBIISITh IUIAH, AJITOPUTM pEIICHHs 3aJadyd, BBIOMpATh CHOCOO pemIeHUs ¢ y4ETOM HMEIOUINXCS PEeCypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yIETOM HOBOM MHGOPMAIIIH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJJIEKT:

BIIAJICTh HABBIKAMU IIO3HABATEILHOW PEQIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX JACHUCTBUH M MBICIUTEIBHBIX TIPOIECCOB, HX
PE3yNbTATOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKU, CAMOKOHTPOJIS MPOIIecca U pe3ysIbTaTa pelleHuss MaTeMaTHYeCKOM 3a/1a4u;

NPEeABUACTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MIPH PEIICHUU 3a7a49i, BHOCUTh KOPPEKTHBHI B JCATEIHHOCTh HA OCHOBE HOBBIX
00CTOSITENTLCTB, IaHHBIX, HAMIEHHBIX OLMINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJbTaTa ILEIW W YCIOBHUSAM, OOBSCHITH MPUYMHBI TOCTHDKCHHS WM HEJOCTIKEHUS PE3yJbTaTOB
NeSTeNbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHUMATh U HMCIIOJIB30BATh MPEUMYIIIECTBA KOMaHIHOW U MHIWBUIYaIbHOW pabOTHl MpU PEUICHUH Y4eOHBIX 3a7ad, MPUHUMATH 1IEeTh
COBMECTHOM JesATEIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOM padOTHI, pacmpenesisiTh BUALI paOOT, AOTOBapHBATHCSA, OOCYKIATh
MPOLIECC ¥ Pe3yNbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYNMOBBIX (hopmax paboTsl (00Cyx)aeHUSI, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMbD» U WHBIC), BBIMOIHATH CBOIO YaCTh
paboThl U KOOPAMHHUPOBATH CBOU JCHCTBHS C JIPYTUMH YJ€HAMH KOMAaH[bI, OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOLIUI MPOAYKT IO
KpUTepusiM, chopMyIUpOBAHHBIM YUYaCTHUKAMU B3aUMOICUCTBUS.

HNPEAMETHBIE PE3YJIBTATHBI
K xonny 10 kaacca oOyyaronuiicss Hay9uTcs:




CBOOOHO ONEPUPOBATH OCHOBHBIMH MOHATUSAMH CTEPEOMETPUH IPU PEIICHUH 3a/1a4 U IPOBEICHIUH MAaTeMAaTHUYECKUX PACCyKICHU;
MNPUMCHATH AKCHUOMBI CTCPCOMETPUHN U CIICACTBUA U3 HUX MPU PCIICHUU 'COMCTPHUICCKUX 3a1a4,

KJIacCCU(UIUPOBATh B3aUMHOE PACIOJIOKEHUE NPSMBIX B MPOCTPAHCTBE, IMJIOCKOCTEH B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEH B
MIPOCTPAHCTBE;

CBOOOJHO ONEpPUPOBATH MOHATUSMH, CBSI3aHHBIMH C yTJaMH B MPOCTPAHCTBE: MEXKIY MPSIMBIMU B TPOCTPAHCTBE, MEKIY MPSIMON U
TUIOCKOCTBIO;

CBOOOJTHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMH C MHOTOI'PaHHHKAMU;

CBOOOJTHO PACIO3HABATh OCHOBHBIC BH/IbI MHOTOI'PAaHHHUKOB (TPU3Ma, MUPaMU/Ia, PSMOYTOJIbHBINA TapaljIeNIeuIe], Ky0);
KJacCU(UIIMPOBATH MHOTOTPAHHUKH, BHIOMpAsi OCHOBAHUS ISl KJIACCU(PUKAIUY;

CBOGOI{HO OICprupoOBaTh NOHATUAMMU, CBA3aHHBIMU C CCUCHUEM MHOT'OI'PAHHUKOB IIJIOCKOCTBIO,

BBINOJIHATH MapajlIeNIbHOE, IEHTPAJIbHOE U OPTOTOHAIBHOE MPOESKTUPOBAaHUE (PUTYp Ha TIOCKOCTh, BHIOJIHITH U300pakeHus: Guryp
Ha TJIOCKOCTH;

CTPOUTBH CEYCHUSI MHOTOI'PAHHHKOB Pa3IMYHBIMH METOJAMHU, BBIMOJIHATH (BBIHOCHBIC) IIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX
00BEMHBIX UTYD: BH]I CBEPXY, COOKY, CHU3Y;

BBIYUCIISITH TUIOMIAM IIOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MUPAMHU/Ia), TEOMETPUUECKUX TEJl C IPpUMEHEHUEM (HOpPMYIT;
CBOOOJTHO ONEpUPOBATh MOHSATHSIMH: CHMMETPHUSI B TIPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTh CUMMETPHH, IIEHTpP, OCh U ITUIOCKOCTh
CUMMETpPUU (PUTYPBI;

CBO6OI[HO ONCpHUpOBaTh NOHATUAMHA, COOTBCTCTBYIOIIMMU BECKTOPAM U KOOpAWHATAM B MPOCTPAHCTBE;

BBITIOJIHATH HeﬁCTBHH HaJa BCKTOpaMu,

peliaTh 3aga4u Ha A0Ka3aTCJIbCTBO MATCMATHYCCKUX OTHOIIIEHUU U HaXO0XIACHUC T'COMETPUUCCKUX BCJIMYUH, NPUMCHSA U3BCCTHBLIC
METO/IbI TIPU PEIICHUN MaTeMAaTHIECKUX 3a/1a4 MOBBIIIEHHOTO U BHICOKOTO YPOBHSI CIIO’KHOCTH;

IIPUMEHSATH NIPOCTEUIINE TPOTPAMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX
3ajaq;

W3BIICKaTh, MPEOOpPa30BBIBATE W  WHTEPIPETHPOBATH HMHMOPMAIMIO O TMPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (QUTypax,
MIPEJICTABJICHHYIO HA YePTEeKax U PUCYHKAX;

MNPUMCEHATH MOJYUCHHBIC 3HAHUA HA MMPAKTUKC. CPABHUBATH U AHAJIM3UPOBATH PCAJIbHBIC CUTyalluu, IPUMCHATh U3YUYCHHBIC ITOHATHA
B Ipollecce IMOMCKa pEeIIeHUsT MaTeMaTH4eCKH CPOpMYJIHUPOBAHHON MNpoOJIEeMbl, MOAEIUPOBATH pEalbHbIE CUTYyallMd Ha S3bIKE
TE€OMETPHH, HCCIEeIOBAaTh MOCTPOCHHBIE MOJIENH C WCIOJH30BAHHEM T€OMETPUYECKUX IMOHSATHI M TeopeM, ammapaTa aireOpsl,
pelIaTh NPAKTUYCCKUEC 3aaa4U, CBA3AHHBIC C HAXOXKACHUEM I'COMCTPUICCKUX BCIIMYNH,

MMETh TPEeJICTaBIeHUsI 00 OCHOBHBIX ATAlax pa3BUTH F'€OMETPUH KaK COCTABHOM YacTH (yHIaMEHTa Pa3BUTHS TEXHOJIOTHIA.

K xoniry 11 kaacca o0yJaromuiicss HAYIUTCS:
CBOOOJHO ONEpPHPOBATH MOHATHSIMM, CBSI3aHHBIMU C LWJIMHAPUYECKOH, KOHMUECKOW M CPEepruuecKoil MOBEPXHOCTSIMU, OOBSICHATH

CIIOCOOBI TOTYUYEHHUS;

OIIEPUPOBATH TIOHATUSIMH, CBI3aHHBIMH C TEJIaMH BPAIICHUS: IWIMHAPOM, KOHYCOM, Cepoii U MIapoMm;
pacro3HaBaTh Tesa BpalleHus (LUIMHIP, KOHYC, chepa U map) U 00bSACHITh COCOOBI MOTYUYEHHUs TeJl BPALLCHHUS;
KJ1acCU(UIIUPOBATh B3aMMHOE PACIIONIOKEHHE C(Eepbl U INIOCKOCTH;



e BBIUHCIATH BEJIMYUHBI HJIEMEHTOB MHOTOIPAaHHHMKOB U TEJl BpalleHHs, 0OBEMBI U IUIOIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB MU TEI
BpALICHUS, TEOMETPUUYECKHX TeJl C TPUMEHEHHEM (HOpMYT;

e CBOOOJIHO ONEPUPOBATH NOHATHAMM, CBA3AHHBIMU C KOMOMHAIMSMM T€J BPALLEHNUs U MHOTOIPAaHHUKOB: MHOTOTPaHHUK, BIIMCaHHBIHI
B chepy U OMUCAHHBIN 0KOJIO cdepsl, chepa, BIUCAHHAS B MHOTOIPAaHHHUK UJIH TEJIO BPAIECHUS;

e  BBIYUCJIATH COOTHOIIEHUS MEX]y IJIOMIAASIMH IOBEPXHOCTEN U 00bEMaMU MOJOOHBIX TET;

e u300pakaTh U3yyaemble QUIypbl, BHIMOIHITH (BBIHOCHBIE) IUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (QUTYD: BUI CBEPXY,
cOOKY, CHU3Y, CTPOUTh CEUCHHUS TEJl BPALLCHHUS;

e U3BIEKaTh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HMH(POPMAIMIO O TPOCTPAHCTBEHHBIX TI'E€OMETPUYECKHX  (UTypax,
MIPE/ICTABICHHYIO HA YEPTEKaxX U PUCYHKAX;

e CcBOOOJIHO OMEPUPOBATH MOHATUEM BEKTOP B IIPOCTPAHCTRBE;

e BBINOJIHATH ONEPALMHU HAJl BEKTOPAMHY;

e 33/aBaTh IJIOCKOCTh YPABHEHUEM B JIEKApTOBOM CUCTEME KOOPANHAT;

e pemiaTb reOMETPUYECKHUE 3a7aul Ha BBIYMCICHHUE YIJIOB MEXAY NPSMBIMU U INIOCKOCTSMH, BBIYUCICHUE PACCTOSIHUM OT TOUYKU 10
IJIOCKOCTH, B 1I€JIOM, HA IPUMEHEHUE BEKTOPHO-KOOPAUHATHOI'O METO/1a IIPU PELLIEHUY;

e CcBOOOJIHO ONEPUPOBATH OHATUSAMHU, CBA3aHHBIMU C IBH)KEHUEM B IIPOCTPAHCTBE, 3HATh CBOMCTBA JABUKEHUIA;

e BBINOJHATH U300paXKEHNUsT MHOTOTPAaHHUKOB M TeJl BPAIEHUs MPH NapajlieIbHOM IepeHoce, HEHTPAIbHOW CUMMETPUH, 3epKaIbHOM
CUMMETpPHUH, IPH IIOBOPOTE BOKPYT MPSMOH, MPeoOpazoBaHus 10100us;

e CTPOMTH CEUCHMs] MHOIOI'PAaHHHMKOB M T€J BPALLCHMs: CEUSHMsI LMIMHAPaA (MapajuleIbHO U MEPIEHIUKYIISIPHO OCH), CEUCHHs KOHYyca
(mapasnienbHble OCHOBAHUIO U IIPOXOAAIIME Yepe3 BEPLIMHY ), CEUEHHsI 11apa;

e HCIOJb30BaTb METOJbI IOCTPOECHMSI CEYEHUH: METOJ CIEA0B, METOJ BHYTPEHHErO NPOEKTUPOBAaHUS, METOJ IEpPEHOca CEKylLIeH
IIOCKOCTH;

e JIOKa3bIBaTh FT€OMETPUYECKHUE YTBEPIKICHHUS;

e IPHUMEHATH FeOMEeTpUUEcKue (PAaKThI IJIsl pEIICHUs] CTEPEOMETPUUYECKHX 3a/1ay, MPEANOIaralouMX HECKOJIbKO 1IaroB peueHus, eciu
yCIIOBUS IPUMEHEHHUS 33J[aHbl B IBHOM U HESIBHOM (opMme;

e pelaTh 3aJja4u Ha JOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOUIEHUH M HaX0XKICHHE T€OMETPUUECKUX BEIUYMH;

e IIPUMEHATH POIPAMMHBIE CPE/ICTBA U AIEKTPOHHO-KOMMYHHUKALIMOHHbBIE CUCTEMBI IIPH PEILIEHUH CTEPEOMETPUYECKHX 3a/1a4;

e TIPUMEHATH IIOJyYECHHBIE 3HAHWS Ha NPAKTUKE: CPAaBHMBATh, AHAJIU3UPOBATH WU OLEHUBATh pEAJIbHBIE CUTYallUH, NPUMEHSTH
U3yYEHHBIE TOHATHUS, TEOPEMBbl, CBOMCTBAa B TMpOLECCE IOMCKA PEIHICHUS MaTeMaTH4ecKu C(HOPMYIMPOBAHHON MPOOIEMBI,
MOJIETTUPOBAThH pealbHbIE CUTYaIlMH Ha SI3bIKE T€OMETPHUH, UCCIIE0BATh MOCTPOCHHBIE MOJEIHN C UCIOJIB30BaHUEM I€OMETPUUYECKUX
MOHATHUH U TEOpeM, arnrnapara aareOpbl, peraTb MPaKTUYeCKHe 3aJauu, CBSI3aHHbIE C HAXOXKIEHUEM FeOMETPUUYECKUX BEJTUYNH;

e HMETb MPE/ICTaBICHHS 00 OCHOBHBIX 3Talax pa3BUTHs F€OMETPHUU KaK COCTAaBHOM 4acTH (pyHIaMEHTa pa3BUTHUSI TEXHOJIOTHUM.

TEMATHYECKOE IINTAHUPOBAHME 10 KJIACC

Ne HanmeHoBaHue pa3esioB U TEM IPOrpaMMBbl KonnuecTBo yacos OnexTpoHHbIe (1M(pOBHIE) 00pa30BaTENlb

n/n Bcero| KoHTtpoabHbIE [IpakTrueckue pecypehl




paboThI paboThI
1 23 1
Beenenue B crepeoMeTpuro
2 6 1
B3aumHoe pacnonoxeHue npsiMbIX B IPOCTPAHCTBE
3 8
[lapaiienbHOCTh MPSAMBIX U IJIOCKOCTEN B
IIPOCTPAHCTBE
4 25
[lepneHIUKYISIPHOCTD MPSAMBIX U MJIOCKOCTEH B
IIPOCTPAHCTBE
5 16 1
YTIbl U pacCTOSHUS
6 7 1
MHoOrorpaHHuKu
7 12
BekTopsl B IpOCTpaHCTBE
8 5 2
[ToBTOpEeHME, 0600IIIEHNE U CHCTEMATH3AIUS
3HaAHUI
102 6 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

TEMATUYECKOE INTAHUPOBAHHE 11 KJIACC

No i/rii HammeHoBaHue pa3fienoB B TEM MPOTPAMMBbI KonunyecTBo uacos OnektpoHHbIe (IU(PPOBBIE) 0Opa30BaATEIHH]
Bcero KonTposbHbIe [IpakTrnueckue pecypcesl
paboThI paboThI
1 15 1

AHaJIUTHYECKAS] TEOMETPUS




[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTH3aITUS

3HAHUI
3 17 1

OO6bEM MHOTOTrpaHHHUKA
4 24 1

Tena Bpamenus
5 9 1

[Tnomaau moBepxXHOCTU U 0OBEMBI KPYTIIBIX

Te
6 5 1

JBr>keHuA
7 17 2

[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS

3HAHUI

102 8 0
OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
MNOYPOYHOE INJTIAHUPOBAHHUE 10 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hata | DnekTpoHHBIE HPPO!
/1 Bcero| Konrponbsnbie | [IpakTuyeckue | A3y4CHUSA 00pa3oBaTesbHbIE
paboTHI paboThI pecypchl
1 1
OcHoBHbIE TpaBUiIa H300paKEHUS HA PUCYHKE TNIOCKOCTH,
MapajuieNbHbIX IPSIMbIX (OTPE3KOB), CEpEUHBI OTpE3Ka

2 1

OcHoBHbIE TpaBUiIa U300paKEHUS HA PUCYHKE TNIOCKOCTH,
MapaIebHBIX TPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[loHsTHS CTEpeOMETpHUH: TOUKA, IIPsiMasi, INIOCKOCTb, IPOCTPAHCTBO.




IlonsTus: MEPCCCKAIOIHECS IIIOCKOCTH, NCPCCCKAOIIUECCA ITpAMasd U
IIJIOCKOCTD, IMOJIYIIPOCTPAHCTBO

4
[loHsTHS: epeceKaroluecs MIOCKOCTH, IEpeceKaroIuecs npsmast u
[JI0CKOCTB; TIOJIYTIPOCTPAHCTBO

5
MHororpaHHMKH, U300pa’keHre IPOCTEUIINX POCTPAHCTBEHHBIX
¢buryp, HeCymecTBYIOUINX 00bEKTOB

6
MHOrorpaHHUKH, H300paKeHHE MPOCTEUIIMX MPOCTPAHCTBEHHBIX
¢buryp, HeCylIeCTBYIOIINX 00BEKTOB

7
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIAEACTBUS U3 HUX

8
AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS U3 HUX

9
AKCHOMBI CTEPEOMETPUH U NEPBBIE CIeACTBUSA U3 HUX. CIIocOObI
3ajaHKs MPSAMBIX U IJIOCKOCTEH B mpocTpancTBe. O003HaYECHUS
MPSAMBIX U IJIOCKOCTEH

10
WN300paxenune ceueHni nupamMubl, KyOa U Mpu3Mbl, KOTOpbIE
POXOAAT uepe3 ux pédpa. MzobpakeHue nepecedeHus NoIy4eHHBIX
MJIOCKOCTEN. PackpaiBaHue MOCTPOEHHBIX CEYEHNUN Pa3HBIMU
L[BETAMHU

11

N3o0pakeHne CeUeHn MupaMuIbl, KyOa U MPU3Mbl, KOTOpPHIE
MPOXOAT uepe3 ux péopa. M3o0pakeHue nepecedeHus moIydeHHbIX
IJIOCKOCTEH. PackpalmBanie MOCTPOCHHBIX CEUEHUN Pa3HbIMU
1IBECTaMHN




12

W300paskeHne ceueHnii mupaMusl, Kyoa 1 MpU3Mbl, KOTOPBIE
IPOXOAAT uyepe3 ux pédpa. Mzo0pakeHue nepecedeHus NoIy4eHHbIX
[JIOCKOCTEM. PackpaiBaHue MOCTPOEHHBIX CEYEHUN Pa3HBIMU
LBETAMHU

13
N300paxenune ceueHnil nupamMubl, KyOa U Mpu3Mbl, KOTOpbIE
poOXoAaAT uepe3 ux péopa. MzobpakeHue nepecedeHus MOIy4eHHbIX
[JIOCKOCTEN. PackpaimBaHue MOCTPOEHHBIX CEYEHNUN Pa3HBIMU
LBETaMU

14
MeToJ cne 0B Uil TOCTPOCHUST CEUCHMI

15
MeToz ciie1oB JUIs MOCTpoeHus ceueHuil. CBoiicTBa nepeceueHuit
MPSIMBIX U IIJIOCKOCTEMN

16
Meton cnenoB s TOCTpoeHus ceueHuil. CBOMCTBA nepeceueHui
MPSIMBIX U IIJIOCKOCTEMN

17
[TocTpoeHue cedenuii B mupamuze, Kyoe mo Tpém ToukaM Ha pEOpax.
Co3znaHue BBIHOCHBIX YEPTEXKEH U 3alKch IaroB NOCTPOEHUS

18
[TocTpoenue ceyeHuii B mupamue, Kyoe mo Tpém Toukam Ha pedpax.
Co3nanne BBIHOCHBIX YEPTEXKEN U 3aIIUCh I1aroB MOCTPOEHHUS

19
[TocTpoeHne cedeHmid B mUpamuie, Kyoe mo TpéM Toukam Ha pedpax.
Co3naHne BBIHOCHBIX YEPTEXKEH U 3aIIUCh IIaroB MOCTPOEHUS

20

[TocTpoeHue ceueHunii B mupamMu/e, Kyoe mo Tpém Toukam Ha péopax.
Co3znaHne BBIHOCHBIX YEPTEXKEHN U 3alMCh IarOB OCTPOEHUS




21

[ToBrOpenue manuMmerpun: Teopema O IPONOPLUUOHAIBHBIX
orpe3kax. [logobue TpeyroibHIUKOB

22

[ToBTOpenue manumerpun: Teopema MeHenas. PacueTsl B ceUeHHSX
Ha BBIHOCHBIX yepTexax. Mcropus pa3BuTHs INIAHUMETPUHU U
CTEPEOMETPUH

23

Konrponsnas padora "Akcuomsl crepeomerpun. Ceuenus"

24

B3aumHOe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE.
CkpeuuBatoniuecs npsimple. [Ipr3Haky CKpelyBaromuxcs NpsMbIX.
[lapasienbHble IpsIMbIE B TPOCTPAHCTBE

25

Teopema o CyleCTBOBAHUHU U €IUHCTBEHHOCTH MPSIMOi
[apajuIeJIbHON JTaHHOU MPSMOM, POXOIAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKaIIeH Ha JaHHOU npsimMoil. Jlemma o
[epeCeUEHNH MapaJIENbHbBIX MPSMBIX IUIOCKOCTHIO

26

[TapaniaenbHOCTb TpeX NpsIMBIX. Teopema 0 TpEX mapalIeabHbIX
npsiMbIX. TeopeMa 0 CKpeMBaroIIMUXCs IPSIMbIX

27

[TapannensHoe npoekTrpoBaHue. OCHOBHBIE CBOICTBA
MapajieIbHOTO TPOSKTUpOBaHus. M300pakenne pa3HbIX GUryp B
[apajuIeIbHON MPOEKIIUH

28

LleHTpanbHas MPOEKUUA. YTOJ C COHANIPABIEHHBIMU CTOPOHAMU. YTOJI
MEXKy NPSIMBIMA

29

3ajaun Ha JOKA3aTeNbCTBO U UCCIIEI0BAHKE, CBSI3aHHbBIE C
PAcIoOJI0KEHUEM MPSMBIX B IPOCTPAHCTBE




30

[ToHsATHA: MapauIeIBHOCTD IPSAMOM U INIOCKOCTH B IIPOCTPAHCTBE.
[Ipu3Hak napamiebHOCTH NPSMOUN U IIOCKOCTH. CBOMCTBA
[apajyIeIbHOCTH MIPSIMON U TUNIOCKOCTH

31

['eomeTpuueckue 3ajaun Ha BBIYUCIIEHUE U 10Ka3aTEIbCTBO,
CBSI3aHHBIE C MaPAJIJICIIbHOCTBIO IPSMBIX U IUIOCKOCTEH B
[IPOCTPAHCTBE

32

[locTpoeHne cedeHus, MPOXOIALIETO YEPE3 NaHHYO NPAMYIO Ha
4YEPTEKE U MapaJUICIbHOIO APYron MpsMon. Pacu€r oTHOIIEHMI

33

[TapannenbHas IpoeKLKs, IPUMEHEHHUE JUISl TOCTPOSHHSI CeYeHU I
KyOa 1 napayuienenunena. CpoiicTBa napasuieiaenunea u npu3Mbl

34

[TapamtenbHble TUIOCKOCTU. [IpU3HaKU NapaIebHOCTH IBYX
[JI0CKOCTEN

35

Teopema 0 nmapaieIbHOCTH U €JUHCTBEHHOCTH IUIOCKOCTH,
[MPOXOISIIEN Yepe3 TOUKY, HE TPUHAJIEKALLYIO TaHHOU TUIOCKOCTH U
CIIEICTBHS U3 HEE

36

CBolicTBa napajuieabHbIX MNIOCKOCTEN: O MAPAJIIEIIBHOCTH MPSAMBIX
[IEpPECEUEHUS TIPU NIEPECEYCHUH IBYX MTAPAJUICIBHBIX INIOCKOCTEN
TpEThEN

37

CsoiicTBa apaJllICJIbHBIX IUIOCKOCTEl: 00 OTpPE3KaxX MapaJlICIbHbIX
IIPsAMBIX, 3aKJIIOYEHHBIX MCKAY NapalJICIbHBIMHA INIOCKOCTAMM, O
TIICPCCCUCHUN HpHMOﬁ C ABYM: IapaJlJICJIbHBIMU TINIOCKOCTAMU

38

[ToBTOpenue: Teopema [udaropa Ha miockocTu




39

[IoBTOpEHME: TPUTOHOMETPUS NPSMOYTOJIBHOIO TPEYTrOJIbHUKA

40
CaoiicTBa Ky0a 1 MPsIMOYTOJILHOTO Mapalieenueaa
41
Bbruncienue JUIMH OTPE3KOB B KyOe U MPSIMOYTOJIbHOM
napauielIenuIe1e
42
[leprieHUKYISPHOCTD NPSAMOM U IUIOCKOCTH. IIpu3Hax
[EPIEHIUKYISIPHOCTH IIPSMOM U TNIOCKOCTH
43
[leprieHqUKyYIAPHOCTD NPSIMOM U IUIOCKOCTH. IIpu3Hax
MEPIECHIUKYJISIPHOCTH MIPSIMON U INIOCKOCTH
44
Teopema 0 CylIeCTBOBAHUYU U €IMHCTBEHHOCTH MPSIMOM, TPOXOASALIEH
yepe3 TOUKY [IPOCTPAHCTBA U MEPIEHIUKYISPHON K INIOCKOCTH
45
[110cKOCTH ¥ IEPIICHANKYJIISIPHBIE UM IIPSIMBIE B MHOTOTPaHHHUKAX
46
[1710CKOCTH M MEPIIEHIUKYJIIPHBIE UM MPSMBbIE B MHOTOTPaHHUKAX
47
[Iepnienqukymsap u HakinoHHas. [locTpoeHue neprneHuKysapa us3
TOUYKH Ha IPAMYIO
48
[lepnenukynsap u HakinoHHas. [locTpoeHne neprneHuKyspa u3
TOYKU Ha IPSIMYIO
49

Teopema o Tpéx nepneHANKYIsIpax (Mpsmas ¥ oOpaTHas)




50

Teopema o Tpéx nmepneHANKYIIsApax (MpsiMas U oOpaTHAs)

51
YTos MeXy CKpeIUBaOUIUMUCS PSMbIMU

52
[Touck neprneHIuKyISpHBIX MPSAMBIX € TOMOILBIO EPIEHIUKYJIIPHBIX
[JIOCKOCTEMN

53
OpToronajibHO€ MPOEKTUPOBAHUE

54
[TocTpoeHnue ceuenunii Ky0a, IpU3MBbI, MPABHJILHON TUPaAMUJIBI C
[MOMOLIBIO OPTOrOHAJIBHOM ITPOEKIIMHU

55
[TocTpoenue ceyenuii Kyba, MPU3MBbI, IPABUIBHON THPAMUIBI C
[MOMOIIBI0 OPTOrOHAIBHON MTPOEKIIMKU

56
CummeTpusi B IPOCTPAHCTBE OTHOCUTENBHO TUI0CKOCTH. [1mockocT
CUMMETpUI B MHOT'OTPaHHUKAX

57
[Ipu3Hak nepneHIUKYJISIPHOCTH IPSIMOM U INTOCKOCTH KaK CJIEACTBUE
CUMMETPUU

58
[IpaBusIbHBIE MHOTOTPAaHHUKH. Pacy€T paccTOsIHUI OT TOYKH /10
[JIOCKOCTH

59
[IpaBusbHBIE MHOTOTPAaHHUKH. Pacyér pacCTOSHMM OT TOYKH 10
[JTIOCKOCTH

60

CnocoObl OIMMYCTUTH NCPHCHAUKYJISAPLL: CAMMCTPUS, CABUT' TOYKH I10




[apajuIeIbHON IPSIMOU

61
CaBur no HenapauienbHON IPSIMOM, U3MEHEHUE PACCTOSHUMN

62
KontposbHas padota "B3anMHOe pacnosiokeHUE MPSIMBIX U
MJIOCKOCTEH B IpocTpaHcTBe"

63
[loBTOpEHME: Yroa MeKAy NPSIMBIMU Ha INIOCKOCTH, TPUTOHOMETPHUS B
[IPOM3BOJILHOM TPEYTOJIbHUKE, TEOPEMA KOCUHYCOB

64
[loBTOpEHUE: YIOa MEKIY CKPELIMBAIOIIMMHUCS MIPSMBIMU B
[MPOCTPAHCTBE

65
["'eomeTpuyeckre METO/ bl BBIYUCICHHS YIJIa MEXy NPSMBIMU B
MHOT'OTPaHHUKAX

66
JIByrpanHbiii yroj. CBOMCTBO JUHEWHBIX YIJIOB IBYTPAHHOTO yTiia

67
[lepnenukynspHbie naockoctu. CBOICTBa B3aUMHO
MEePIEHANKYISIPHBIX MIOCKOCTEN

68
[Ipu3Hak nepneHIUKYJISIPHOCTH TIIOCKOCTEN; TeopeMa O MPSIMOit
[epeceueHms IByX IJIOCKOCTEN NEPIEHANKYIIPHBIX TPEThEHN
[JIOCKOCTH

69
[IpsiMoyroibpHBIN Napasuienenunes; Kyo; U3MepeHus, CBOCTBa
MPSIMOYTOJILHOTO MapasuielienuIea

70

Teopema 0 aMaroHanau NpSMOYTOJBLHOTO MapaieNenumnesa u




CIICICTBHUE U3 HEe

71
CrepeoMeTpuuecKre U NPUKIAAHbIE 337a4H, CBI3aHHBIE CO
B3aMMHBIM PACIIOJIOKEHUEM IPSAMBIX U IJIOCKOCTU
72
[loBTOpEHME: CKPELMBAIOLIUECS MPSMBIE, TapAJIEIbHbIE IIJIOCKOCTH
B CTaHJIAPTHBIX MHOTOI'PAHHHUKAX
73
[lapa napaJiiesbHbIX IIOCKOCTEHN Ha CKPEIIMBAIOIINUXCS PSIMBIX,
pacCTOsTHUE MEXAY CKPELIMBAIOIIMMUCS IPSIMBIMHU B IPOCTHIX
CUTYaITUsIX
74
PaccTosiHue OT TOYKH 10 TIIIOCKOCTH, PACCTOSHUE OT NPSIMOM 10
[JIOCKOCTH
75
Borunicnenne pacCTOSHUN MeX1y CKPELUBAIOIIUMUCS TIPSIMbBIMH C
[TOMOUIBIO NEPIIEHINKYJIIPHON IIIIOCKOCTH
76
TpéxrpanHblil yroJy, HEpaBEHCTBA JJIsl TPEXTPaHHBIX YIioB. Teopema
[Tudaropa, TeopeMbl KOCUHYCOB M CHHYCOB JUIsS TPEXTPAHHOTO yTia
77
DneMeHThl chepruuecKoil reOMeTpUH: reo/Ie3NUeCcKue JIMHUM Ha 3emiie
78
KontponbHas padota "Y1iibl u pacctossHus"
79
CucremaTtu3zanus 3HaHul "MHOTOrpaHHUK U €0 3JI€MEHTHI"
80

[Inpamupa. Buael nupamun. [IpaBunpHas nupamuna




81

[Ipusma. IIpsamas u HakinoHHas npusmel. [IpaBuibHas npusma

82
[Ipsimoii mapanienenunea, IpsIMOYTOJIbHBIN Mapaienenumnes, Kyo
83
Brinykibsie MHOTOrpaHHUKU. Teopema Ditnepa
84
Boinykible MHOrorpanHuku. Teopema Oitnepa. [IpaBuibHble U
[OJIYIPAaBUIIbHBIE MHOTOIPaHHUKHU
85
KontposbHas padota "MHOrorpanHuku"
86
[loHsiTHEe BEKTOpa HA IJIOCKOCTH U B IPOCTPAHCTBE
87
Cymma BEKTOpPOB
88
Pa3HocTh BEKTOPOB
89
[IpaBuio nmapannenenunena
90
YMHOKEHUE BEKTOpa Ha YUCIIO
91
PasnosxeHue BekTopa 1o 0azucy TpéX BEKTOPOB, HE JICKAIIUX B OJTHOM
[JIOCKOCTH
92
CkansipHO€ IpOU3BEIEHUE
93

BrrunciieHue yriia Mexx1y BEKTOpaMy B IPOCTPAHCTBE




94 1

[IpocTeiimme 3aaa4u ¢ BEKTOpaMHU
95 1

[IpocTeiinue 3ajaun ¢ BEKTOpaMu
96 1

[Ipocreiiine 3a1a4u ¢ BEKTOpaMu
97 1

[IpocTeiimme 3aga4n ¢ BEKTOPaMH
98 1

O06o0meHne 1 cucTeMaTu3aus 3HaHUK
99 1

O06o01ieHre 1 cucTeMaTu3anus 3HaHUN
100 1 1

HTorosas KOHTpoJbHAsA paboTa
101 1 1

WroroBast KOHTpoJIbHasE paboTa
102 1

O06o01eHne U cucTeMaTu3aus 3HaHUK

102 6 0
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
IHOYPOYHOE IIVTAHUPOBAHHE 11 KJIACC
Ne Tema ypoka KonnuecTBo yacos Hara DNEeKTPOHHBIE IIU(PPOER
n/n Bcero| Kontponbnbie | [Ipaktudeckue | M3y4CHUS 00pa30BaTEeNbHBIE PECY
paboThI paboThI

1 1

[ToBTOpeHue TeMbl "KoopauHaTel BEKTOpa Ha MJIOCKOCTH U B
npocTpaHcTse"




[ToBTOpenue TeMs! "CkanspHOe IPOU3BEAECHUE BEKTOPOB"

3
[loBTOpEHMNE TeMbI "BbrluncieHue yria Mex 1y BEKTOpaMu B
npoctpancrae”
4
[loBTOpEeHME TeMbI Y paBHEHHE IPSIMON, IPOXOSILIEN Yepes3 Be
TOYKH"
5
YpaBHEHHE [IJIOCKOCTH, HOPMaJlb, YpaBHEHHE IJIOCKOCTU B OTPE3KAX
6
YpaBHEHHE [IJIOCKOCTH, HOPMaJlb, YPaBHEHHE IIJIOCKOCTU B OTPE3KAX
7
BekropHoe nmpousseeHue
8
JIuHeiiHble HEPaBEHCTBA, TMHEUHOE MPOrPAMMUPOBAHUE
9
JInHeliHbIE HEPABEHCTBA, JIMHENHOE POTPaMMHUPOBAHNE
10
AHaJIUTHUYECKUE METOJIbI pacuéra yriia Mexay IpsIMbIMU B
MHOTOTpaHHHMKaX
11
AHaIUTUYECKUE METO/Ibl pacuéTa yrjia Mex/ay MIOCKOCTSIMHU B
MHOTOTpaHHUKAX
12
dopmyia pacCTOSHHASA OT TOYKH 10 INIOCKOCTU B KOOPAMHATAX
13

HaxoxaeHue paccTosiHUI OT TOYKHU 0 IUIOCKOCTH B KyOe




14

Haxox1eHre pacCTOSIHUM OT TOYKH A0 IJIOCKOCTH B IIPABUIIBHOU
UPAMUJIE

15
KontpoinbHast pabota "AHanuTudeckas reomeTpus"
16
CeueHust MHOTOIPaHHUKOB: CTaHAAPTHBIE MHOTOTPaHHUKHU
17
CeueHnsi MHOTOIPaHHUKOB: METO/ CJIEJIOB
18
CeueHusi MHOTOTPaHHUKOB: CTaHAapPTHBIE TUIOCKOCTH, TIEPECEUCHHUS
[IPSAMBIX U IIJIOCKOCTEMN
19
[TapanienbHble IpsAMBIE U TUIOCKOCTH: NapaJIJIEIIbHBIE CEYEHUS
20
[lapanienbHble NPSMBbIE U TUIOCKOCTH: PacU€T OTHOLICHUN
21
[lapasnienbHble NPSIMbIE U TUIOCKOCTH: YIJIbI MEXKIY
CKPEUIUBAIOIIUMHUCS TPSIMBIMHU
22
[leprnieHIuKyIsIpHbIE MPSMBIE U TUIOCKOCTH: CTaHAAPTHBIE Maphl
MepHEHANKYISIPHBIX TUIOCKOCTEN U MPSAMBIX, CHMMETPUHU
MHOTOTPaHHUKOB
23
[lepnieHIuKyIsIpHBIE IPSIMBIE U TUIOCKOCTH: TEOPEMa O TPEX
MepHIeHANKYIIpax
24

HepHeHI[I/IKYHﬂpHI)Ie IMPAMBIC U IIJIOCKOCTHU: BBIYUCIICHUSA JJIMH B
MHOT'OIpaHHUKAaxX




25

[ToBTOpEHME: IOMIAN MHOTOYTOJIBHUKOB, (DOPMYITBI ISt
MJI01aIeH, COOOPaKeHHSI TIOT00MSI

26
[ToBTOpEHUE: IO MHOTOYTOJIBHUKOB, (DOPMYITBI 115t
roaaen, cooopaxeHus moaoous

27
[ToBTOpEHME: IO MHOTOYTOJIBHUKOB, (DOPMYJIbI AJIst
rIoaaen, COoOpakeHUs Mo00Ms

28
[Tnomanu ceueHuii MHOrOrpaHHUKOB: IUIOLIAIU TTOBEPXHOCTEH,
pa3pe3aHus Ha 9acTH, COOOpaKEeHUs TOA00HS

29
[1nomanu ce4eHuii MHOTOIPaHHUKOB: IUIOIIAAU IIOBEPXHOCTEM,
paspe3aHus Ha YacTH, COOOpaKeHUs MOA00us

30
KonTponbHast padota "[loBTOpeHNe: MHOIOIpaHHUKH, CEYEHUS
MHOTOTPaHHHUKOB"

31
O6bEM Tema. O0BeM PSIMOYTOJIBHOTO TTapajuieienuIe/1a

32
3anaun 00 yaBOCHUHU Ky0Oa, 0 KBaJpaType Ky0a; 0 TPUCEKIIUH yIJia

33
CrepeoMeTpuuecKkre 3aa4u, CBI3aHHbBIE C 00bEMOM
MPsIMOYTOJIBHOTO Mapajuiesienuneia

34

[TpuknanHbie 3a1a49M, CBSI3aHHBIC C BEIYUCIICHHEM 00BEMA
MPSIMOYTOJIBHOTO MapasuielienuIe1a

35




O0BEM npsAMOI TIPU3MBI

36
CrepeoMeTpuyecKre 3aa41, CBSI3aHHBIE C BBIYUCIEHUEM 00bEMOB
MPSAMOM IPU3MBI

37
[IpuxnanHele 3a1a4u, CBSI3aHHBIE C 00BEMOM IPSIMOM IPU3MBI

38
Brruuciienue 06bEMOB Tell C TOMOIIBIO ONPeAEIEHHOTO HHTErpaa.
OO0bEM HAKJIOHHOM MPU3MBI

39
Brrurcnenue 00bEMOB TEJ ¢ TTOMOIIBIO ONPEICIEHHOTO HHTETpaIa.
O06BEM TUpaMuIBI

40
®dopmyna 00bEMa upamuabl. OTHOIIEHHE 0O0HEMOB TUPAMHUL C
O0IIKM YTJIOM

41
dopmyna 00bEMa upamuabl. OTHOIICHHE 0O0HEMOB TTUPAMHUT C
O0IIKM YTIIOM

42
CrepeoMeTpuuecKkre 3aa4u, CBI3aHHbIE ¢ 00bEMaMU HAKJIOHHOM
MTPU3MBI

43
CrepeoMeTpuuecKre 3aa4u, CBI3aHHbIE C 00bEMaMU TUPAMHU/TBI

44
[Ipuknanueie 3anayn mo Teme "OObEMBI Ten", CBSA3aHHBIE C
00BEMOM HaKJIOHHOW TIPU3MBI

45

[Tpuknaaneie 3agaun o Teme "OO0bEMBI Ten", CBI3aHHBIE C




00BEMOM TTUPAMH/TBI

46
[Ipumenenne o0bEMOB. BrrunciaeHne paccTosHUS 10 IOCKOCTH
47
KontposbHas padora "O0bEM MHOTOrpaHHHUKA"
48
L{unuHapuyeckas MIOBEPXHOCTb, 00pa3yroue HUIHHIPUYECKON
[IOBEPXHOCTU
49
Huwmaap. [Ipsmoit kpyroBoit unuHap. [1nommans noBepXxHOCTH
HATUHIPA
50
KoHnueckasi IOBEpXHOCTb, 00pa3yrolre KOHUUECKON
rmoBepxHocTh. Konyc
51
CeueHue KOHyca MJIOCKOCTBIO, NApAJUIEIBbHON MIJIOCKOCTH
OCHOBaHUS
52
Y ceu€HHbIi KoHyC. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB
53
[1nomans 60KOBOI MOBEPXHOCTH U MOJTHOM MOBEPXHOCTH KOHYCA
54
[Tnomanas 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTU KOHYCA
55
CrepeomeTpHruecKkue 3aJa4M Ha JI0Ka3aTENbCTBO U BBIUYMCIIEHUE,
[IOCTPOCHUEM CEUEHUI MIMHPA, KOHYyCa
56

CTepeOMeTpI/I‘-IeCKI/IC 3aJa4M Ha J0Ka3aTCJIbCTBO U BBIYMCICHUC,




[MOCTPOEHUEM CEUEHUM LWJIMH/IPA, KOHYyCa

57
[IpuknanHbie 3a1a4u, CBSI3aHHBIC C IIHIIMHIPOM

58
[Ipuknanneie 3a1a4u, CBSI3aHHBIE C IIMJIMHIPOM

59
Cdepa u map

60
[lepeceuenue chepsl u mapa ¢ mwiockocteio. Kacanue mapa u
cdepsl IITOCKOCTHI0. By u n3o0pakeHue mapa

61
[lepecedenue chepsl u mapa ¢ mwiockocTeio. Kacanue mapa u
cdepsl IoCKOCThIO. By 1 n3odpaxenue mapa

62
Ypasuenue cepsnl. [Lnomans chepsl u e€ yacrei

63
CummMmertpus cdepsl U mapa

64
CrepeoMeTpHuyecKre 3aJaui Ha JJOKAa3aTeIbCTBO U BEIYUCICHHE,
CBsI3aHHBIE CO c(hepoil U mapom, MOCTPOCHUEM MX CEUECHUHN
[IOCKOCTBIO

65
CrepeoMeTpHuyecKre 3aJa4i Ha JOKa3aTeNbCTBO U BHIYHCIICHHE,
CBsI3aHHBIE CO CPepoli U MAPOM, TOCTPOCHHEM MX CEUCHHA
MI0CKOCTBIO

66

[IpuknagHbie 31241, CBSI3aHHBIE CO CPepoit U Iapom

67




[ToBTOpEHME: OKPYKHOCTDH HA IUNIOCKOCTH, BEIYMCIEHUS B
OKPY’KHOCTH, CTaHJapTHBIE MTOI00US

68
Pazniunbie KOMOMHAIIMY TEJ BPAIIEHUs! 1 MHOTOTPaHHUKOB
69
3anaun o Teme ""Tena ¥ NOBEPXHOCTH BpalleHUs"
70
3anauu o teme ""Tena ¥ NOBEPXHOCTH BpalleHUs"
71
KontposbHas padota "Tena 1 mOBEpXHOCTH BpalieHus "
72
06bem mumHapa. Teopema 06 00bEME MPAMOTO MUITUHIPA
73
Brruncnenne 00bEMOB TEJ ¢ TOMOIIBIO OMPEICIEHHOTO HHTETpaIa.
O06BEM KOHYCA
74
[1momaayu GOKOBOW M MOTHOM MOBEPXHOCTH KOHYCA
75
CrepeoMeTpuuecKre 3aa4u, CBSI3aHHBIE C BBIYHCICHUEM 00hEMOB
WIHH]Ipa, KOHYyCca
76
[Ipuxnanueie 3anaun no Teme "OOBEMBI U IJIOLIAAN TOBEPXHOCTEN
Ten"
77

O065BEM mIapa u mapoBoro cekropa. Teopema 06 00bEMe mapa.
[Tnomans chepsl. CTrepeomMeTpruuecKue 3a/1a4H, CBI3aHHBIE C
BBIUUCIIEHHEM 00BEMOB TIIapa, MIapoBOTO CErMEHTA U IIaPOBOTO
CEeKTOpa




78

[Tpuknaaneie 3agaun o Teme "OO0bEMBI TeNn", CBA3aHHBIE C
00BEMOM 11apa U miomaasio chepbl. COOTHOLIEHUS MEXTY
TIOMIA/ISIMU TTOBEPXHOCTEH M 00hEMAMHU MTOTOOHBIX T

79
[TonoGHbIe Tena B mpocTpaHcTBe. M3mMeHeHne oobéma npu
nogoOuun. CTepeoMeTpuuecKue 3aa4H, CBsI3aHHbBIE C BEIYUCICHUEM
00BEMOB TeJ U IUIONAAeH TOBEPXHOCTEH

80
Kontposbnas padota "[1nomanyn moBepXHOCTH U 00BEMBI KPYTIIBIX
Ten"

81
JIBroxeHust mpoctpaHcTBa. OToOpakeHus. [IBU>KeHUs 1 paBEeHCTBO
¢uryp. O6mue cBoiicTBa IBUKEHUI

82
Bupl 1BMKEHUI: TapalIeNIbHBIN EPEHOC, HEHTPATIbHAS
CUMMETpHUS, 3epKaibHasi CHMMETPHs, IOBOPOT BOKPYT MPSIMOU

83
[IpeobpazoBanus nonodus. [psimas u chepa Diinepa

84
['eomeTpuueckue 3ajauy Ha IPUMEHEHUE IBUKEHUS

85
KontpomnbHas padorta "Bekropsl B mpocTpaHcTse"

86
Ob6o0maromee moBTopeHue 11 MOHATHIT 1 METOJIOB Kypca
reomerpun 10—11 knaccos, cucremMarn3anys 3HAaHUN:
"TlapayuienbHOCTH MPSMBIX M TUIOCKOCTEN B MPOCTPAaHCTBE"

87

O6o06matomee nopropenne 11 MoHATHI U METOZOB Kypca
reometrpun 10—11 knaccos, cucremaruzanus 3HaHUM: "BeKTopsl B




pocTpaHcTae”

88
O6o06maromiee noTopeHue 11 MoHATUI U METOZIOB Kypca
reomerpun 10—11 kaccoB, cucremarusanus 3HaHU: "BeKkTopsl B
pocTpaHcTae”

89
Oo6o6maromee moBTopeHue 11 MOHATHII 1 METOJIOB Kypca
reomerpun 10—11 kmaccos, cuctemaruzanus 3HaHui: "O0beM
MHOTOTpaHHUKA"

90
Ob6o0maromiee moBTopeHue 11 moHATHIT 1 METOZIOB Kypca
reomerpun 10—11 knaccos, cuctemaruzanus 3HaHui: "O0beM
MHOTOTrpaHHHUKaA"

91
O6o6matomee mopropenue 11 moHATHI U METOZOB Kypca
reometpuu 10—11 kiaccoB, cucremaruzamus 3Hanuii: "Ilnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBIX Ten"

92
O6o0maromniee noTopeHre 11 MoHATUI U METOI0B Kypca
reometpun 10—11 kimaccos, cucremaruzanus 3Hanuil: "[lnomanu
MOBEPXHOCTU M 00BEMBI KPYTJIBbIX Ten"

93
Hrorosas koHTpobHas paboTa

94
HToroBasi KOHTpOJIbHAS padoTa

95
[ToBTOpEeHME, 0000IIEHNE U CHCTEMAaTU3allusl 3HAHUN

96

VicTopus pa3BUTHS CTEPEOMETPUH KaK HAyKU U €€ poJib B pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI




97 1
Hcropus pa3sBUTHSA CTEPEOMETPUM KaK HAyKH U €€ POJIb B Pa3BUTUU

COBPCMEHHBIX MHXXCHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHI

98 1
Hcropus pa3BUTHS CTEPEOMETPHUM KaK HAyKH U €€ POJIb B Pa3BUTHH

COBPCMCHHBIX MHKCHCPHBIX U KOMIIBFOTCPHBIX TEXHOJIOTUI

99 1
VcTopust pa3BUTHS CTEPEOMETPHUH KaK HAyKH U €€ poJib B pa3BUTUHU
COBPEMEHHBIX MHKEHEPHBIX U KOMIBIOTEPHBIX TEXHOJIOTHI

100 1
I/ICTOpI/Iﬂ pPa3BUTHA CTCPCOMCTPUHU KAaK HAYKHU U eé POJIb B pa3BUTHU
COBPCMCHHBIX MHXXCHCPHBIX 1 KOMIIBIOTCPHBIX TEXHOJIOT Ui

101 1
Hcropus pa3BUTHS CTEPEOMETPUU KaK HAyKH U €€ POJIb B Pa3BUTUU
COBPEMEHHBIX MH)KEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTUI

102 1
Hcropus pa3BUTHS CTEPEOMETPHUN KaK HayKH U €€ POJIb B Pa3BUTHH
COBPEMEHHBIX UHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOIUI

102 8 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'OITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

lr Maremaruka. I'eomerpus, 10 kacc/ Mepansik A.I'., Homuposckuii JI.A., ITomsikoB B.M.; mox penaknueit [Tlomonsckoro B.E., O6mectBo ¢

orpaHUYeHHOM 0TBeTCTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PA®y; Akninoneproe obmectBo «3narenscTBo «IIpocBemenne»



» Marematuka. ['eomerpus, 11 xnacc/ Mepamsix A.I'., Homuposckuii [I.A., ITonsxkos B.M.; nox penaxuueii [lononsckoro B.E., O6mectso ¢

orpaHu4eHHON oTBeTcTBeHHOCThIO M3narensckuii neHTp « BEHTAHA-T'PA®»; Akumonepnoe obmiectBo «M3narensctBo «IIpocseniennes|



