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COAEPXKXAHUE OBYUYEHUA
10 KJIACC
IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE NOHATUA cTepeoMeTpuu. Touka, mpsiMasi, IJIOCKOCTb, IIPOCTPAHCTBO.
[lonsiTue 00 aKCHMOMATUYECKOM TMOCTPOCHHH  CTEPEOMETPHH:  AKCHOMBI
CTEPEOMETPHUH U CIENCTBUSA U3 HUX.

B3auMHOe pacronoxeHue NOpsAMbBIX B IMPOCTPAHCTBE:  IEpeCeKarolIuecs,
napajuyielbHble W CKpelluBarouecs mnpsMble. [Ipu3HaKkW CKpenBaroOIIUXCs
npsambIX. [lapaniensHOCTh TPSIMBIX U MJIOCKOCTEHN B MPOCTPAHCTBE: MapajljiesIbHbIE
IpsIMbIE B IPOCTPAHCTBE, MAPAIUICTIBHOCTD TPEX MPSIMBIX, TAPAIIIEIbHOCTD MPSMOMN
U 1uiockocTu. [lapamienbHoe M LEHTpaTbHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICJIbHOTO MpOeKTHUpoBaHUs. W300paxkeHue
¢buryp B nmapayuieqbHOM NPOEKUUHU. YTJbl C COHANPABIECHHBIMU CTOPOHAMH, YroOJl
MEXIy NpSAMBIMH B IPOCTPaHCTBE. lapaiebHOCTh TUIOCKOCTEN: MapajulesIbHbIE
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTh MOPSIMON W TIJIOCKOCTHU: MNEPHEHAUKYJSPHBIE TPSIMbIE B
IPOCTPAHCTBE, MpSMbIE MApaUICNbHbIE W TEPIEeHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEePHEHIUKYIIPHON MJIOCKOCTH. OpTtoronajibHoe IPOEKTUPOBAHHUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSTHUE
OT TIPSIMOM JI0 TIJIOCKOCTH, TTPOEKITUS GUTYPBI HA TUIOCKOCTh. [leprneHnuKyIspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCTel. Teopema o Tpéx
NEePHEeHANKYIIApaXx.

VYrabel B IPOCTPAHCTBE: YroJl MEXIY NPSMOW M IUIOCKOCTBIO, JBYTPAHHBIN YTOJI,
JVMHEMHBIA Yroj JBYTPAHHOIO yryia. TpEXrpaHHbIM M MHOIOTPAHHBIE YIJIBIL.
CBOICTBA IUTIOCKKUX YTJIOB MHOTOTPAaHHOTO yria. CBOWCTBA IJIOCKUX U ABYTPAHHBIX
YIJIOB TPEXTPAHHOIO yriia. TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOIO yIUIa.

MHororpaHHuKH

Bupl MHOrOrpaHHUKOB, pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yrospHas npusma,
npsiMas ¥ HaKJIOHHAsl TMPU3MbI, OOKOBasi M TIOJHAS TOBEPXHOCTb MPHU3MBI.
[Tapaienenunen, NpsMOYTOJIbHBIN MapaJlJIETCUNE U €ro cBoiicTBa. KpaTuaiiiiue
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NyTH Ha TOBEPXHOCTH MHOTrorpaHHuka. Teopema Oiinepa. [IpocTtpaHcTBeHHas
teopema [ludaropa. [lupamuaa: n-yronbpHas nupaMujia, MpaBUibHAs U yCeUEHHAs
nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHEedl MNpaBUIBLHOM NUPAMUIbI.
[IpaBriibHBIE MHOTOTPAHHUKH: MpPaBUJIbHAs IMpHU3Ma W MpaBWIbHAs NUpaMUJa,
MpaBUJIbHAS TPEYTOJIbHAS TUpaMuUIa U MPAaBUIILHBIN TETpadip, Kyo. [IpencraBnenue
O NPaBWJIbHBIX MHOTOTPAHHUKAX: OKTAYAP, TOACKAdAP U UKOCAAP.

Brruncnenue 3neMeHTOB MHOTOTPaHHHKOB: p&Opa, auaroHamu, yrisl. [lmomans
OOKOBOW MOBEPXHOCTH M TOJHOM NOBEPXHOCTH MPSAMOM NPU3MBI, IUIOLIAAb
OCHOBaHUi1, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMoii pu3Mel. [1omaas 60koBoi
IIOBEPXHOCTH M TOBEPXHOCTH IPABUIBHOM NHUPaMUIbI, TEOPEMa O IUIOLIAIN
YCEUEHHOM NTUPAMUBI.

CI/IMMeTpI/IH B IMPOCTPAHCTBC. DJIeMEHTHI CUMMCTpPHUHU IIpaBUJIbHBIX
MHOTI'OI'PaHHHUKOB. CI/IMMeTpI/IH B IIPaBHJIBHOM MHOI'OI'PAHHHUKC: CHMMCTPUA
mapaJuiCICIImIicaa, CHUMMCTPHUSA IIPABUIIBHBIX IIPpU3M, CHMMCTPHUA Hp&BHHBHOﬁ
IMUpaMHuIbI.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

[ToHsTHA: BEKTOpP B MPOCTPAHCTBE, HYJIEBOW BEKTOp, [NIMHA HEHYJEBOTO BEKTOPA,
BEKTOPBl KOJUIMHEApPHbIC, COHAIIPABJIICHHBIE U IMPOTHUBONOJIOKHO HAIIPABJICHHbIC
BEKTOpBI. PaBEeHCTBO BEKTOPOB. [IeHCTBHS ¢ BEKTOpPaMHU: CJIO0KEHUE U BBIYMTAHUE
BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKEHHE BEKTOpa Ha uncyio. CBOICTBA
CIOKEeHHUsT BEKTOpoB. (CBOICTBAa YMHOXXEHHUSI BeKTOopa Ha uwucio. llonstue
KOMIUJIAHAPHBIE BEKTOPHI. [IpH3HaK KOMIIAHAPHOCTH TPEX BEKTOpPOB. [IpaBuio
napauienenunena. Teopema O pasjIoKEHUH BEKTOpPA MO TPEM HEKOMILIAHAPHBIM
BeKkTOpaMm. lIpsiMoyronpHas cucrema KOOpIMHAT B OpocTpaHCTBE. KoopauHaThl
BekTOpa. CBsI3b MEXKIYy KOOpJIMHATAMU BEKTOpa W KOOpPAMHATAMU TOYEK. YTOI
Mexk 1y BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.

11 KJIACC

Tesia BpaleHnus

[ToHsTHS: TUAMHAPUYECKAS TOBEPXHOCTh, KOHUYECKasl TOBEPXHOCTH, cheprueckas
MOBEPXHOCTh, 0Opa3yloliue MoBepxHocTel. Tena BpalieHUs: IUIUHIP, KOHYC,
yced€HHbIN KOHYyC, cdepa, map. BzaumHoe pacnosnoxkeHue chepbl U IUIOCKOCTH,



KacaTelbHasl TIOCKOCTh K cdepe. M300paxkeHune Ten BpalleHUS Ha TUIOCKOCTH.
Pa3séprka nmimuHApa u Konyca. CuMMeTpust cephl U mapa.

O0BéM. OcHOBHBIE cBOCTBa 00bEMOB Ten. TeopeMa 00 00bEME MPAMOYTOIBHOTO
napajuienenunena u ciaeactsus u3 He€. OOBEM NpsMON M HAKJIOHHON IMPHU3MBI,
HWIMHIPA, TUpaMUIbl U KoHyca. OOBEM I1apa U apoBOI0 CETMEHTA.

KOM6I/IHaHI/II/I TCJI BpallICHUA 1 MHOI'OT'PAaHHUKOB. HpmMa, BIIMCAHHAA B OUJIHUHIP,
OIIMCaHHAaA OKOJIO HWJINHAPA. HepecequI/Ie C(i)epI)I " miapa € IJIOCKOCTBIO. Kacanue
apa 1 C(bepbl IIOCKOCTHIO. [IoHsITHE MHOI'OI'paHHHKA, OITMCAHHOI'O OKOJIO C(bCpLI,
C(bepbl, BIIICAHHOM B MHOTI'OT'PAaHHUK WJIW TCJIO0 BpalllCHUAA.

[Tnomanp NOBEpXHOCTH LMIMHIpA, KOHYCA, IIomaab chepsl 1 e€ yacteil. [lonoOue
B npoctpaHcTBe. OTHOUIEHHE OO0BEMOB, IUIOWIAAEH MOBEPXHOCTEM MOJOOHBIX
¢uryp. IlpeobpazoBanue nonodusi, romoreTus. PelieHne 3amay Ha MIOCKOCTH C
UCTIOJIb30BAHUEM CTEPEOMETPHUIECKIX METOJIOB.

[TocTpoenue cedyeHHt MHOTOTPAHHUKOB M TEJ BpAICHUS: CEUEHUS IMIMHIpA
(mapayuienbHO M TMEPIEHAUKYISIPHO OCH), CEUYCHHs KOHyca (mapajuieibHbIe
OCHOBAHHIO W TIPOXOJIAIINE YepPe3 BEPIINHY), CEUCHUS I1apa, METOILI TTOCTPOCHUS
CEUYCHHI: METOJ CJICIOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO]] IepeHOCca
CEKYIIEH TIIOCKOCTH.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bekropel B mpoctpaHcTBe. Onepanuy HaJ BEKTOpaMH. BEKTOpHOE yMHOXKEHUE
BEKTOpOB. (CBOMCTBa BEKTOPHOTO yMHOXeHud. IIpsmoyrospHas cucrema
KOOpAMHAT B mpocTtpaHcTBe. KoopaumHaTel BekTopa. PasnoxkeHune BekTOopa Mo
6a3ucy. KoopanHaTHO-BEKTOPHBIA METO/] IPU PELLICHUH T€OMETPUUECKHX 3a/1au.

J{BMKEHUSI B IPOCTPAHCTBE

JIBurxenus npoctpaHcTBa. OToOpaxkenud. JBrmxeHus u paBeHCTBO uryp. Oo6mme
CBOMCTBA JABW)XCHWH. BHIbl IBUKEHUWI: MapajjielbHbIA NEPEHOC, LIEHTPAIbHAS
CUMMETpUS, 3epKajbHasi CUMMETpPHS, TIOBOPOT BOKPYT mpsimoii. [IpeoOpazoBanus
nono6wust. [psimast u cdepa Diinepa.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJEHHBI YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(OPMUPOBAHHOCTh TPAKIAHCKOW IMO3UIMK OOYydYaIOMmIErocss Kak aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEACTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOIECAYP
rpaXIaHCKoro  obmectBa  (BBIOOPBI, OMPOCBI W JApPyroe), yMEHHue
B3aMMOJICCTBOBATh C COIHAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBHU C UX
GyHKUUSIMHY ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUHCKOW TPaKIAHCKOW WACHTUYHOCTH, YBaXKECHUS K
MPONUIOMY M HACTOSIIEMY POCCHUUCKOW MAaTEMATHUKH, EHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HAHHME JIyXOBHBIX IIEHHOCTEH POCCHMCKOro Hapoaa, CPOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, 3TUYECKOIO IMOBEIAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JTIOCTHKEHUI HAYKH U AESITEIBHOCTBIO YYEHOT0, OCO3HAHUE JINYHOTO
BKJIaJla B IOCTPOEHUE YCTOWYMBOTO Oy IyIIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOLICHUWE K MHPY, BKJIIOYAs OCTETUKY MaTeMaTHYE€CKHUX
3aKOHOMEPHOCTEH, 00bEKTOB, 3a/1a4, pEIICHUH, pacCy>KIeHUN, BOCTIPUUMYUBOCTD K
MAaTEMATHYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA;

5) puzuveckoe BoCIUTAHHE:

c(OpPMHPOBAHHOCTh YMCHHS TPHUMEHATH MaTeMaTHYECKHE 3HAHUS B HMHTEpecax
3I0POBOTO M 0€30macHOr0 0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOECMY
3JI0POBBIO (3I0pPOBOE MHUTAaHHE, COATAHCUPOBAHHBIA PEKHMM 3aHATHH M OTABIXA,
perynspHas ¢u3nueckas aKTUBHOCTH), (PU3WYECKOE COBEPIICHCTBOBAHHE TPHU
3aHATUAX CIIOPTUBHO-03I0POBUTEILHOMN ACATEILHOCTHIO;

6) TpyaoBOE BOCIMTAHME:



TOTOBHOCTh K TPYyZIy, OCO3HAHHME IIEHHOCTH TPYIOJIOOUS, UHTEPEC K PA3IUYHBIM
chepam npodeccHoHaTbHON NESITeNTbHOCTH, CBA3aHHBIM C MAaTeMaTHKON M e
NPUWIOKEHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIA BHIOOp Oyaylied mpodeccuu u
peann3oBbIBaTh COOCTBEHHBIC KU3HEHHbIC TUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMy OOpa30BaHUIO M CaMOOOPA30BAHMIO Ha MPOTSHKEHUU BCeH
JKW3HU, TOTOBHOCTh K AaKTMBHOMY YYacTHIO B PEHICHUU MPAKTUYECKHUX 3ajad
MaTEeMaTUYECKOM HaIpaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHME:

c(hOpPMHUPOBAHHOCThH HKOJIOTUYECKON KYJIbTYPhI, IOHUMAHUE BIUSHUS COLIMAIIBHO-
HPKOHOMHUYECKUX MPOLECCOB HAa COCTOSHUE NPHUPOJAHOW W COLMAIBHOW CpEbl,
OCO3HAHHWE TIJI00AIBHOrO XapakTepa 3KOJOTMYECKHX HpoOJeM, OpUEHTalus Ha
NPUMEHEHUE MAaTeMaTHYeCKUX 3HAHMM JJId pelleHHus 3anad B 00JIacTH
OKpYXarollel cpefpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKH HMX BO3MOKHBIX
IIOCJIEICTBUM JUIs1 OKPY KAIOLIEH CPEIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKHU U OOIIECTBEHHOUN MPAaKTUKH, TOHUMAaHUE MaTEeMaTH4YECKON HAyKU
KaK cepbl 4eI0BEYECKOMN JIeATENbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAUMMOCTH IS
pPa3sBUTUS LMBWIM3ALMH, OBJAJCHHUE SA3bIKOM MAaTEMAaTUKU U MaTEeMaTH4YECKOU
KYJBTYPOU KaK CpEICTBOM ITI03HAHUS MUPA, TOTOBHOCTB OCYILIECTBIIATH IIPOEKTHYIO
Y UCCIIE0BATENIbCKYIO AEATEIbHOCTh UHANBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble 1ornueckue aAefcTBU:

BBIBJISITE M XAPAKTEPU30BaTh CYLIECTBEHHBIE IIPU3HAKM MAaTEMaTUYECKHUX
OOBEKTOB, TIOHATWUH, OTHONIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTpeJeIeHNs MOHATUN, YCTAaHABIMBATh CYHUIECTBEHHBIN MPU3HAK KiaccU(UKaAIUY,
OCHOBAaHMSI 1711 0000IEHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;



BOCIPUHUMATh, (POPMYIIMPOBATh U MPeoOpPa30BBIBATh CYKIACHHS: YTBEPAUTEIbHBIC
U OTpULIATEIbHbIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;

BBIABJIATE MATCMATHYCCKHUC 3dKOHOMCPHOCTH, B3aWMMOCBA3UM W IIPOTHUBOPCYHUA B
q)aKTaX, JaHHBIX, H&6J’IIOI[CHH}IX N YTBCPKACHUAX, IIPpCAIaraTb KpPpUTCPUU OJIA
BBIABJICHUA SaKOHOMepHOCTeﬁ u HpOTI/IBOpeIII/II\/’I;

ACJIaTb BBIBOABI C UCITOJIb30BAHUCM 3aKOHOB JIOTUKH, ICAYKTUBHBIX 1 HHIYKTUBHBIX
YMOBaKHIOquHﬁ, YMOSaKJHOLIeHI/Iﬁ 110 aHaJIOTHH,

MPOBOJAUTL CAMOCTOSITEILHO JIOKA3aTEIbCTBA MATEMAaTUUYECKUX YTBEPKIACHUMN
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTE MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpATh CIOCO0 pelleHus yueOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BBIOMpATh HauboJee MOAXOMAIMMA C Yy4ETOM CaMOCTOSITEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJB30BaTh BOMPOCHl KAk HUCCIEAOBATEIbCKUNA HMHCTPYMEHT IIO3HAHUA,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOIIUE  MPOTUBOpEUUE,  MpoOiieMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, aAPTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHHUE IIO
YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SBIICHHS, IMpoliecca,
BBISIBIICHUIO 3aBHCUMOCTEH MEXKTy 00bEKTaMH, SIBICHUSMH, IPOIECCAMMU;

CaMOCTOATENFHO (OPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO pPE3yJbTaTam
OpOBEAEHHOTO  HAONIOACHUS, HCCIENOBaHUS, OLIEHMBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTrHO3UPOBATE  BO3MOKHOC  PA3BUTHUC IIpOOCCCA, a TaKKC BbIABUI'ATb
MMPCAIIOJIOKCHHUA O €T0 PA3BUTHU B HOBBIX YCIIOBUAX.

Pabora c nundopmanueii:

BBIABJISITH I[GCI)I/II_II/ITBI I/IHCI)OpMaI_II/II/I, JaHHBIX, H606XOI[I/IMBIX AJIs1 OTBETA Ha BOIIPOC
" U1 pCHICHUSA 3a1a4M;



BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHGOPMALINIO PA3IMYHBIX BUIOB U (hOpM
MIPEICTABIICHHUS;

CTPYKTYpPUpPOBaTh HMH(POpPMALIUIO, TMPEJACTaBIATh €€ B pa3IMUHbIX (Qopmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHMBATh HAJEKHOCTh MH(GOPMAIMU MO CaMOCTOSTENIbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE e CTBUS
Oo0menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMU U
LEIIMU OOUIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTb IOSCHEHHs IO XOIy pPEUIEHUs 3aJayu,
KOMMEHTHPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B XO0/ic OOCYXXJEHHUSl 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBbl,
npoOJieMbl, pelraeMoil 3ajadyu, BBICKA3bIBAaTh WJEH, HAIlCJIEHHbIE Ha TIOMCK
pelIeHUs, COIMOCTaBIISATh CBOM CYXACHUS C CYXICHUSIMHU APYTUX YYACTHUKOB
nuarnora, oOHapy>KMBaTh Pa3jiM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YJIbTAaThl PEIICHUS 33Ja4M, SKCIECPUMEHTA, HWCCIIECI0BaAHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aj1ady
MPE3EHTAIlUU U OCOOEHHOCTEH ayIUTOPHHU.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEIICHHUS 3a/1a4H, BRIOUPATh CIIOCO0 PEIICHHUS C YUYETOM
UMEIOIINXCSA PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBAaTh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(POpPMALIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



BJI1aACTh HAaBBIKAMHU MO3HABATEIBLHOU pe(bHeKCI/II/I KaK OCO3HaHMA COBCPHIACMBIX
I[CﬁCTBHﬁ N MBICIIUTCIBHBIX IIPOOCCCOB, UX PE3YJIbTATOB, BJIAJCTbH criocobamMu
CaMOITIPOBCPKH, CAMOKOHTPOJIA IIpOoHCCCa U pC3yJibTaTa PCIICHUA MaTEMaTHYECKOM
3aJa4n,

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOI'YT BO3HHUKHYTH IIPU DPEIICHHM 3a]ayH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHUBAaTh COOTBETCTBUE pE3yJIbTaTa LEIU U YCIOBUSAM, OOBSCHATH NPUYHUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESTEIbHOCTH, HAaXOAUTh OUIMOKY,
JaBaTh OLEHKY NPHUOOPETEHHOMY OIIBITY.

CoBMecTHAA JeATEILHOCTD:

MOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBUIAYATBEHON pabOThI
IpU pEIICHUHd YYeOHBIX 3a]ad, MPUHUMATh I€JIb COBMECTHOM JNESITEeNIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0O COBMECTHOM pPabOThI, pacmpenensTb BHABI PaloT,
JIOTOBapUBaThCsI, OOCYXKJIaTh MPOIECC W pe3ynbTaT padoThl, 0000IIaTh MHEHUS
HECKOJILKMX JIIO/ICH;

y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE LITYPMbI» U UHBIE), BBIMOJIHATH CBOIO YaCTh PaOOThI U KOOPAUHUPOBATh
CBOM JICUCTBUS C IPYTMMH YI€HAMHU KOMaHbl, OLICHUBATh KaY€CTBO CBOET0 BKJIAa
B OOmUHA TPOAYKT MO KpUTEpUSIM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K koniy 10 kinacca o0yyaronuiicss Hay4uTcs:

L CBO6OI[HO OIICpHUpPOBATh OCHOBHBIMH IIOHATHAMH CTCPCOMCTPHH IIPH
peHICHUHA 3a4a4 U IIPOBCACHNHY MATCMATHICCKUX paccyncz[eHHﬁ;

¢ IIPUMCHATH AKCHOMBI CTCPCOMCTPHUHU U CICACTBHUA W3 HUX IIPpU PCIICHHUHU
reOMCTPHUUICCKUX 3a7a4;

e KiaccU(PUIIMPOBATh B3aMMHOE PACIOJIOKEHHUE TMPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSMBIX U MJIOCKOCTEN B MPOCTPAHCTBE;



CBOOOJHO OMEpUpOBaTh TMOHSATHUSIMHU, CBS3aHHBIMU C YIrJlaMd B
MIPOCTPAHCTBE: MEXKAY IMPSMBIMH B NPOCTPAHCTBE, MEXAY MPSIMON U
IIJIOCKOCTBIO;

CBO6OI[HO OIICPHUPOBATD IIOHATUAMU, CBA3AHHBIMU C MHOTOI'PAHHHUKAMU

CBOOOJHO pacrio3HaBaTb OCHOBHBIC BHUABI MHOTOTPAaHHUKOB (TpU3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KIaCCU(PUIIMPOBATh  MHOTOTPAaHHUKH, BBIOMpas  OCHOBaHHS  JJIA
KJaccu(ukanuu;

CBO6OI[HO OIICPUPOBATDH ITOHATHUAMU, CBJ3aHHBIMHU C CCUCHHUEM
MHOT'OI'PpaHHHUKOB IIJIOCKOCTBIO;

BBITIOJIHATD napajuiebHOE, LEHTPAIbHOE " OpPTOrOHAJILHOE
POEKTUPOBAHKE (PUTYP HA TUIOCKOCTD, BHIMOIHATEH U300pakeHus puryp Ha
IJIOCKOCTH;

CTPOUTHh CEUCHHUS MHOTOTPAHHHUKOB Pa3IUYHBIMH METOIAMH, BBITIOJHATH
(BBIHOCHBIE) TIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYP:
BUJI CBEPXY, COOKY, CHU3Y;

BBIYHCIIATh  TUIOMIAJAM  TOBEPXHOCTEM  MHOTOTPAHHUKOB  (MpHU3Ma,
MUpaMu/ia), FTEOMETPUIECKUX TeJ C TPUMEHEeHHEM (HOopMYyIT;

cBOOO/IHO ONEPUPOBATh MOHITUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCbh ¥ TIJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU PUTYPBI;

CBO60I[HO OIICPHUPOBATE IIOHATHAMHU, COOTBCTCTBYIOIIIMMH BCKTOpAM H
KOoopauHaTaM B ITPOCTPAHCTBC,

BBITIOJIHATDH )IGI\/’ICTBI/IH HaJ BCKTOPaMHU,

pemarh 3aJa4d Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOIICHHN W
Hax0XJICHUE T€OMETPUUYCCKUX BEJIUYNH, TPUMEHSISI U3BECTHBIC METOIbI ITPH
pEelIeHNd MaTEMaTHYECKUX 3a/ad MOBBIIMIEHHOTO W BBICOKOTO YPOBHS
CJIOJKHOCTH,

IIPUMEHATh MPOCTEUIIME MPOrpaMMHBIE CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PELUICHUN CTEPEOMETPUUECKUX 3a1aY;
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W3BJICKaTh, MPEOOPa30BBIBATh W HMHTEPIPETHPOBATH HHPOPMAIIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTekKax U pUCYHKaX;

NPUMEHATh TOJIYyUYEHHbIE 3HAHHWS HAa IPAKTHUKE: CpPaBHUBATH U
aHAIM3UPOBAaTh PEALHBIE CUTYallMH, MPUMEHATh HU3YYECHHbIC MOHSATUS B
nmpolecce TMOWCKAa pEeUIeHHs] MaTeMaTH4ecKH  chopMynnpoBaHHOU
npoOJieMbl, MOJEINPOBATh pEANbHbIC CUTyallUd Ha S3BIKE T'€OMETPHH,
MCCIIEI0BATh MMOCTPOCHHBIE MOJIENIN C UCIIOIb30BAaHUEM I'€OMETPUUYECKHUX
NOHATUN U TeopeM, ammapara ajireOpbl, perarh MPaKTUYECKHE 3aj]layw,
CBSI3aHHBIE C HAXOKJCHUEM N€OMETPUYECKHUX BEINYMH;

HMCThb IIPCACTABJICHUA 00 OCHOBHBIX JTamax Pa3BUTHA T'COMCTPHH KakK
COCTaBHOM 4acTH q)YHI[aMeHTa pPa3BUTHUA TEXHOJIOTUH.

K koniy 11 kiacca obyyaromuics HayquTCst:

CBOOOJTHO OIEPUPOBATH MMOHSATUSMH, CBSI3aHHBIMU C IHJIMHIPUYECKOM,
KOHUYECKOW U cdepruyeckor MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTy4YCHUS;

OTepUPOBATh MOHATUSIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IIMIMHIPOM,
KOHYCOM, c(hepoit U mapowm;

pacro3HaBaTh Teda BpamieHus (UUIUHApP, KOHYC, cdepa U ImMap) u
OOBSCHATH CITOCOOBI TIOJTYYCHHSI TEJT BPAIICHUS;

KJIaCCU(PHUIIMPOBATh B3aUMHOE PACIOO)KeHUe c(hephl U MIIOCKOCTH;

BBIUUCIISITh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAaHHHUKOB M TE€JI BpalICHHS,
00BbEMBI U TUIONIAJM MMOBEPXHOCTEM MHOTOTPAHHUKOB M TEJl BpallleHUs,
TEOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HopMyI;

CBOOO/IHO OIEpPUPOBATH MOHSITUSMH, CBSI3aHHBIMU C KOMOWHALMSIMU TeJ
BpaIlieHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OMMCAaHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WJIU TEJO
BpAILICHUS,

BBIYHCIIATh COOTHOIICHHSI MEXIY TUIONIAIIMH TTOBEPXHOCTEN U 00BEMaMu
IMOTIOOHBIX TEN;
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n300pakaTh u3y4aembie (UTYPHI, BBHITONHATH (BBIHOCHBIE) TUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHUS TEJl BPAILICHHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMAIMIO O
POCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, TMPeACTaBICHHYIO Ha
YEepTeKax U pUCYHKAX;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM BEKTOP B MPOCTPAHCTBE;
BBITIOJTHATH OIEpallui HaJl BEKTOPAMU;
3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT;

peuiaTb rCOMCTPUICCKUC 3a1da91 HAa BBIYUCIICHUC YTJIOB MCXKIY IIPAMBIMHU U
IINTIOCKOCTAMM, BBIYHCIICHHUC paCCTOHHI/Iﬁ OT TOYKH A0 IINIOCKOCTH, B LICJIOM,
Ha MPUMCHCHUC BEKTOPHO-KOOPANMHATHOI'O METOAA IIPU PCIICHWH,

CBO6OI[HO OIICPUPOBATL IIOHATHUAMHU, CBA3AHHBIMK C JBHKCHUCM B
IIPOCTPAHCTBEC, 3HATDH CBOMCTBA ,HBH)KGHHﬁ;

BBITIOJTHATh HM300paXEHUST MHOTOTPAHHUKOB W TEN BpaIIeHUS TMIPH
[apaJyIeIbHOM  IIEPEHOCE, ULUEHTPAIBHOM CHUMMETPHUHM, 3E€PKAIBHON
CUMMETPHH, TIPU TTIOBOPOTE BOKPYT MPSIMOM, TpeoOpa30oBaHus MOA00uS;

CTPOUTH CEUEHHS MHOTOTPAHHUKOB M TEJ BpAIICHUS: CEUCHUS IUIUHIPA
(mapayuienTbHO U MEPIEHIUKYISIPHO OCH), CEUCHUS KOHYca (MapaiiebHbIe
OCHOBAHHMIO M TIPOXOIAIINE Yepe3 BEPIITNHY), CEUCHUS I1apa;

UCIIOJIB30BaTh METOJbl IIOCTPOEHUS CEUEHUI: METOJ CIIEJ0B, METOA
BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYIIEH MIOCKOCTH;

A0Ka3bIBATb TCOMCTPHUUYCCKUC YTBCPIKIACHUA,

MPUMEHSTh TeoMeTpuYecKre (AKThI ISl PElIeHUsS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloluX HECKOJbKO IIIaroB pEIICHUs, €CIU YCIOBUS
IIPUMCHEHHUS 3/IaHbI B SIBHOM 1 HESIBHOH (hopme;

peuiatb 3aJa4d Ha JO0Ka3aTCIIbCTBO MATCMATHUYCCKUX OTHOIICHUU MU
HaXO0XIACHHUC I'COMCTPHUUCCKUX BCIIMYNH,

INPUMCHATH IIPOrpaMMHEBIC CPCACTBA W 3JICKTPOHHO-KOMMYHHKAITHOHHBIC

CHUCTCMBI IIPHU PCUHICHUU CTCPCOMETPUICCKUX 3a/1aY;
12



® [IPUMEHSATH NOJYYEHHBIE 3HAHNS HA IPAKTUKE: CPABHUBATh, aHAIIU3UPOBATh
U OLEHUBATh pEajbHbIE CHUTYyallud, MPUMEHSATh H3yYEHHbIE IOHSATHUS,
TEOpEMBl, CBOMCTBA B IMIpOlLlECCE IOUCKA PEUICHUs MaTeMaTHYeCKU
c(opMyIUPOBAHHON MPOOJIEMBI, MOJICIHPOBATh peallbHbIE CUTyallMd Ha
A3BIKE TEOMETPUH, UCCIEAOBATh MOCTPOEHHBIE MOJIENIN C UCIIOJIb30BAaHUEM
TeOMETPUUECKUX TIOHATUA W TEopeM, ammapara airedpbl, pemarthb
IPAKTUYECKUE 3a7]aud, CBSI3aHHBIE C HAXOXJACHUEM TIE€OMETPUUYECKUX
BEJIMYUH;

¢ UMMCTb HNPCACTABIICHUA 00 OCHOBHBIX JTamax pasBUTUA TI'COMCTPHH KaK
COCTaBHOM 4acTH (I)YHI[aMeHTa pPa3BUTHUA TEXHOJIOTUH.

TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KosundecTBo 4acoB DJIeKTPOHHbIE

(undposbie)
Becer Kontponbn IIpakTHYecK ogpazoBatesbH

0 ble pa0oTbl  He padoThI ble pecypchbl

Ne HaumenoBanume
n/ pa3ges;ioB M TeM
NI  [porpamMmbl

B
BEJICHHUE B 93 1 0
CTEPEOMETPUIO

Bzaumnoe
PACIIOJIOKEHUE
MPSIMBIX B
MPOCTPAHCTBE

[TapannenbHOCTH
MPSMBIX
IIOCKOCTEN B
MIPOCTPAHCTBE

[lepnenagukynspHoO
CTb NOpPSAMBIX H o5 1 0

JIOCKOCTEN B
IIPOCTPAHCTBE
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5 VYrbl 151 16
paccTosiHUS

6  MHororpaHHUKH 7

7 Bekropsl B 19
IIPOCTPAHCTBE
[ToBTOpEHUE,

8 00o001IeHne 1o
CHUCTEMAaTHU3ALUS
3HAHHUM

OBLIEE

KOJIMYECTBO 102

YACOB I1O

I[TPOI'PAMME
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11 KIIACC

o HaumenoBan KoumuecTBo yacos JJIeKTPOHHBbIE
/' ne pa3aeaoB u (uudposbIe)
n TeM Bcer Konrpoabn  IIpakruyeck o0pa3oBaTebH
1|

MPOrpamMMbl 0 bIC paﬁoTbI He paﬁoTbI ble pecypchl
1 Ananutnyecka 15 1 0

sl TEOMETpUS

[ToBTOpEHUE,
5 o0o01IeHne u 15 1 0

CHUCTEMAaTH3all

WSl 3HAHUU

O0BEM
3  mHororpanHuk 17 1 0

a
g4 Tom 24 1 0

BpalICHUSA

[Tnomann
5 HOB?pXHOCTI/I nog 1 0

00BEMBI

KPYTJIBIX TEJ
6  JBmxkeHus 5 1 0

[ToBTOpEHUE,
7 00001IeHne u 17 5 0

CHUCTEMAaTH3aIl

WSl 3HAHUM
OBLIEE
KOJIMYECTBO

102

YACOB I1O 0 8 0

I[TPOI'PAMME
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