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HHOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpamma ydebHoro kypca «l'eomerpusi» 06azoBoro ypoBHs mis oOywaromuxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHOBe DenepanbHOTO roCyNapCTBEHHOTO 00pa3oBaTEIbHOrO CTaHAAPTA CPEIHETO
obmiero o0pa3oBaHusi, C Y4ETOM COBPEMEHHBIX MHUPOBBIX TPEOOBaHMIA, MPEIBSBIAEMBIX K MAaTEMAaTHYECKOMY
00pa3oBaHMIO, M TPAAHMIUN POCCHIICKOro oOpa3oBaHus. Peanmuzamus mporpaMMbl 0OECIICYMBAET OBJIAJICHHE
KITIOYEBBIMH KOMITETCHIIUSIMH, COCTaBJISIFOIIMMHU OCHOBY IS CAMOPA3BUTHS W HEMPEPHIBHOTO 00pa3OBaHMS,
[[EIOCTHOCTH OOIIEKYJIBTYPHOTO, THYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHS TUYHOCTH O0YUArOIIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca I€OMETpUM Ha YPOBHE CpeAHero obmero oOpa3oBaHUs OOyCIOBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANPEIMETHBIX M TPEAMETHBIX pe3yJbTaTOB OOY4YEHHS TE€OMETPHH B
HANpaBJICHUU JIMYHOCTHOTO Pa3BHTUs OOydaromuxcs, (GpopMupoBaHUS (DYHKIMOHAIBHOW MaTeMaTHYECKOU
IPaMOTHOCTH, H3y4YeHHMsl Jpyrux Yy4yeOHbIX JUCHMIUIMH. Pa3Butue y o0O0ydaromuxcs IpaBHIBHBIX
IPEJCTaBICHUNA O CYIIHOCTH U MPOUCXOXKIEHHUH F€OMETPUYECKHUX aOCTpaKLui, COOTHOLIEHUU DPEANbHOTo U
HJICAIbHOT0, XAPAKTEPE OTPaKEHUSI MAaTEMATHYECKOW HAYKOW SIBICHUN M IPOLECCOB PEAIBHOIO MHUpPA, MECTE
rE€OMETPHH B CUCTEME HAayK W POJM MATEMaTHYECKOTO MOJICITUPOBAHHMS B HAYYHOM IMO3HAHMU M B MPAKTHUKE
CrocoOCTByeT (OPMUPOBAHMIO HAYYHOI'O MHPOBO33PEHUS YYallUXCS, a TaKXKe KayecTB MBIIUICHUS,
HEOOXOMMBIX JUISl afialTallii B COBPEMEHHOM OOILIEeCTBE.

I'eomerpus siBisieTCst OMHUM U3 0a30BBIX MPEJAMETOB HAa YPOBHE CPEIHET0 00IIero o0pa3oBaHus, TaKk KaK
o0ecrieynBaeT BO3MOXKHOCTh HW3YYEHHUS KaK JUCHHUIUIMH E€CTeCTBEHHO-HAYYHOW HANpPABICHHOCTH, TaK H
T'YMaHUTAPHOU.

Jlornueckoe MplIeHne, GopMupyemMoe npu U3ydeHUH 00ydaroUMUCS MOHATUHHBIX OCHOB F'€OMETPHH
M TIOCTPOSHUM IETIOYKH JIOTUYECKHX YTBEPKICHHH B XOJE€ pEUICHHS TeOMETPUYECKHX 3a/ad, YMEHHE
BBIJIBUTATh M OINPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCS NMPH PEUICHWH 3a]lad €CTECTBEHHO-
HAY4YHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (PU3HKH.

YMeHHe OpHEeHTUPOBaTbCd B MPOCTPAHCTBE UIPaeT CYHIECTBEHHYIO pOJIb BO BCEX O00JAaCTIX
TesITeTbHOCTH 4enoBeka. OpHEHTAIHs YeOBEKa BO BPEMEHH M MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €TO
COITMAIIEHOTO OBITHS, (OpMa OTPAKEHHS OKPY)KAIOIIET0 MHUpA, YCIOBHE YCIEHIHOTO MO3HAHWUS M aKTUBHOTO
npeoOpa3oBaHust JiefcTBUTENBbHOCTH. OnepupoBaHHE NPOCTPAHCTBEHHBIMH OOpa3amMM OOBEIUHSIET pa3Hble
BUJIbI YU€OHOM U TPYJIOBOM JEATETBLHOCTH, SBISIETCS OJAHUM M3 MPO(ECCHOHATBHO BaXKHBIX KauecTB, OITOMY
aKTyajbHa 3a7a4a (OPMHUPOBAHUSA Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3sHOBUIHOCTH
00pa3HOTO MBINUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTAa B TIOJATOTOBKE K TPAKTHYECKOH NEeSTETHHOCTH O
MHOTHM HaIpaBJICHUSIM.

Ilens ocBoeHuss mporpaMmbl yuyeOHOro kypca «['eomerpus» Ha 0a30BOM YpOBHE OOYy4YEeHUS —
o0mieoOpa3oBarenbHOe U OOIIEKYJIBTYPHOE pa3BUTHE OOYyYalONIMXCs 4Yepe3 oOecrneueHue BO3MOKHOCTH
MpUOOPETEHUS] M WCIIOJIB30BAaHUS CHCTEMATHYECKHX T€OMETPHUECKUX 3HAHWN W JCHCTBHUH, crienu(puIHBIX
T€OMETPHH, BO3MOXXHOCTH YCIICIIHOTO IPOJODKEHHSI 00pa3oBaHUS 1O CIEIUATBLHOCTSM, HE CBS3aHHBIM C
MPUKIIAJHBIM UCTIOJIb30BAHUEM ['€OMETPHH.

[Tporpamma mo reomeTpuu Ha 0a30BOM YpOBHE Ipe/lHa3HaueHa Uil 00yJaroluXcs CpeiHel IIKOJbI, He
WCIBITHIBABUINX 3HAUUTEIBHBIX 3aTPyJIHEHUN Ha YPOBHE OCHOBHOrO 001ero obpazoBanus. Takum oOpazom,
oOyuyaromuecsi Ha ©0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYeCKHE YMEHHs, CBSI3aHHBIE CO
cienn(UKoil TeOMETpUM M HEOOXOJUMBIE IJIsl KU3HU B COBpeMEHHOM oOmiectBe. Kpome 3TOro, oHM MMEIOT
BO3MOYKHOCTh HM3Y4YHThb T€OMETpHIO Oojiee TIiIyOOKO, ecid B JajbHEeHIeM BO3HUKHET HEOOXOAMMOCTb B
reOMETPUUECKUX 3HAHUSAX B IPOPECCUOHATBHON NESATEIbHOCTH.

JIoCTH)KEHHE L€ OCBOECHHS IPOrpaMMbl O0ECHEUMBAECTCS PEIIEHHEM COOTBETCTBYIOIIMX 3ajady.
[TpuopuTeTHBIMH 3371auaMH OCBOEHHS Kypca «I'eomerpum» Ha 6azoBoM ypoBHe B 10—11 kinaccax sBISIOTCA:

e (opMHUpOBaHME NPEICTABICHHUA O TECOMETPUU KaK YacTH MHPOBOH KyJIbTYpHl M OCO3HaHHE €

B3aMMOCBSI3H C OKPY’KAIOIIMM MUPOM;



e (opMHUpOBaHHE TPEACTABICHUS O MHOTOTPAHHMKAX M TeJlaX BpalleHWs KaKk O BaKHEHIIMX
MAaTCMAaTUYCCKHUX MOJCIIAX, MO3BOJAIOMHNX OMHUCBIBATL W MU3Yy4YaThb PA3HBIC ABJICHUSA OKPYXKAIOLICTO
MUDA;

e (opMHUpOBaHHE YMEHUS PACIIO3HABATH HA YEPTEIKAX, MOJIEIISAX M B PEaTbHOM MHPE MHOTOTPAaHHUKH U
TeJa BPallCHHUS;

® OBJIQJICHUE METOJIAMH PEIICHHS 3a/1a4 Ha MOCTPOCHUS Ha N300PAKEHHSX MPOCTPAHCTBEHHBIX QUTYP;

e (opMHUpPOBaHHE YMEHUs ONIEPUPOBATH OCHOBHBIMH IMOHSITHUSMHU O MHOTOTPAaHHUKAX U TellaX BPaICHHS
Y X OCHOBHBIMH CBOWMCTBaMH;

® OBJIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIIOB 3ajad; (OPMHUPOBAHWE YMEHUS TPOBOIHTH
HECJIOKHBIC JOKa3aTebHBIC PACCYKICHHUS B XOJI€ PEHICHUS CTEPEOMETPUYECKHX 3a1ad M 3a/a4 C
MPAKTUYECKUM COJICPKAHUEM;

¢ pa3BUTHC WHTEIUICKTYaIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydJaromuxcs, MO3HABATEIBHON
AKTUBHOCTH, UCCIIEIOBATEIILCKUX YMEHUH, KpUTHYHOCTH MBIIIUICHUS;

e (opmupoBaHue (PYHKIMOHATHHOH TPAMOTHOCTH, PEJICBAHTHOW T€OMETPHH: YMEHHUE pacro3HaBaTh
MMPOABJICHUA TI'COMETPUUCCKUX HOH?[TI/II\/JI, O6”I)€KTOB u 3aKOHOMepHOCTeI\/JI B PCAJIbHBIX KHU3HCHHBIX
CUTyalusaxX W IpHU H3YUYCHUU [JPYTIHUX y‘-Ie6HI)IX npeaMcEToOB, IIPOABJICHUA 3aBUCHUMOCTEN U
3aKOHOMEPHOCTEH, (OPMYJIMPOBATh MX HA S3bIKE 'EOMETPUU M CO37aBaTh T'€OMETPHUYCCKHE MOJICIIH,
MPUMEHSITh OCBOCHHBIM I'€OMETPUYCCKUN anmnapaT JJIsl PeHICHUs MPAKTHKO-OPUEHTUPOBAHHBIX 337134,
HHTCPIPECTUPOBATL U OLICHUBATDH IMMOJTYYCHHBIC PC3YJIbTAThbI.

OTnn4uTeNbHON OCOOCHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKIIFOUEHHE B KypC CTEPEOMETPUHU B Haudaje €ro
M3yYEHUS 3aj1a4, PElIaeMbIX HA YPOBHE HHTYMTUBHOTO IMO3HAHMUS, H ONPEACIEHHBIM 00pa30M OpraHU30BaHHAS
paboTa Hag HHUMH, 4YTO CHOCOOCTBYIOT pa3BHTHIO JIOTUYECKOTO W IPOCTPAHCTBECHHOTO MBIIUICHUS,
CTUMYJIUPYET NPOTEKAHNE HHTYUTHUBHBIX IIPOLECCOB, MOTUBUPYET K JAJIBHEHUIIEMY U3YYCHUIO IIPEAMETA.

Hpez[rqueHHe OTI[aéTCH HariisiIHO-KOHCTPYKTHUBHOMY MCTOOY O6y‘I€HI/I$[, TO C€CTb TCOPCTHUYCCKUC
3HaHUsA HMEIOT B CBOEM OCHOBE YYBCTBCHHOCTD HpeHMCTHO-HpaKTquCKOﬁ ACATCIIBHOCTH. Pa3Butue
MPOCTPAHCTBEHHBIX MPEJCTABICHUN y yYaluXcs B Kypce CTEPeOMETPUH MPOBOAMTCS 3a CUET pellleHus 3a1au
Ha CO3/laHWe TPOCTPAHCTBEHHBIX OOPa30B M 3aqady Ha OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpa3amH.
Co3nanue o0pasa MPOBOAUTCS C OMOPOW HA HATIIATHOCTH, @ ONEPUPOBAHIE 00Pa30M — B YCIOBHSAX OTBJICUCHHSI
OT HArJIAAHOCTH, MBICJICHHOT'O USMCHCHUA €T0 HCXOJHOT'O COACPIKaHM.

OcHoBHbBIE cojepkaTenbHble JuHHM Kypca «l'eomerpum» B 10-11 xkmaccax: «MHOTrOrpaHHUKWY,
«IIpsiMble U TIIOCKOCTH B MPOCTpAHCTBe», «Tena BpamieHus», «BeKTopbl U KOOPAMHATHI B MPOCTPAHCTBEY.
q)OpMI/IpOBaHI/Ie JIOTUYCCKUX YMCHI/Iﬁ pacpeaAcisi€TCAa HE TOJBKO IO COACPKATCIbHBIM JIMHUAM, HO U 110 roaaM
oOyd4eHus Ha YPOBHE CPEeTHET0 00Iero oOpa3oBaHus.

Copmepxanrie 0o0pa3oBaHHs, COOTBETCTBYIOIIEEC TMPEIMETHBIM pe3yibTaTaM OCBOEHHUS pabodeid
MPOrPaMMBbI, paclpeneiaEHHbIM MO TojaM OO0y4YeHHs, CTPYKTypHPOBAHO TaKUM OOpa3oM, 4TOOBI OBIIAJCHHE
rCOMCTPUIYCCKUMU TIOHATUAMH W HABBIKAMHU OCYHICCTBIIAIOCH IIOCICAOBATCIBbHO W IIOCTYNATCIbHO, C
CO6J'IIO)I€HI/I€M IMpuHIUIIa MIPEEMCTBCHHOCTH, yTOObI HOBBIE 3HAHWA BKIIOYAINCHL B 06HIYIO CUCTEMY
TEOMETPUUYECKUX TIPEJICTaBICHUM oOydJalomuxcs, pacmmpss U yrayomss e€, oOpasys MpouHBIe
MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuenue reomerpun orBoautcs 2 yaca B Heaenmto B 10 kiacce un 1 wac B Hexnemo B 11 kiacce, Bcero
3a qBa roaa ooyuenus - 102 yueOHBIX daca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsimble ¥ IIIOCKOCTH B IIPOCTPAHCTBE

OcHOBHBIE NOHATUS cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb, MNpocTpaHCTBO. IloHsATHEe 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: AKCHOMBI CTEPEOMETPHUHU U CIICICTBUS U3 HUX.

B3anMmHOe pacnonokeHwe IpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIIMECS, IapauIe]IbHbIE U
cKpeumuBaromuecs mnpsMble. [lapauienbHOCTE NPSMBIX M INIOCKOCTEH B IIPOCTPAHCTBE: Iapajule/IbHbIC
IpsIMBIE B IIPOCTPAHCTBE; MAPAJUIEIBbHOCTh TPEX IPSMBIX; MAPALUICIBHOCTh IPSIMOW M INIOCKOCTH. YTJBI €
COHAIIPABJICHHBIMM CTOPOHAMM; yTOJI MEXIy MNpsMBIMA B INpOCTpaHCTBE. [lapaienbHOCTB INIOCKOCTEM:
napajJiesibHble TNIOCKOCTH; CBOMCTBA MapajulenabHbIX Iutockocteil. [Ipocreiinme npocTpaHcTBEHHbIE (DUTYPBI
Ha IUIOCKOCTHU: T€Tpa’ip, KyO, napajulesenure]; IoOCTPOSHUE CCUCHUI.

[lepneH UKy IApHOCTD NMPSAMOM M IUIOCKOCTH: NEPHEHAMKYJIIPHBIE IPSIMbIE B IIPOCTPAHCTBE, IIPSAMBIE
NapajuleJIbHbIE U NEPIEHIUKYJISPHBIE K IIOCKOCTH, NMPU3HAK MEPIEHIUKYJISIPHOCTH MPSIMOW U IUIOCKOCTH,
TeopeMa O MpsAMON MNEPHEHAUKYISPHOM IIJIOCKOCTH. YTUIBI B IPOCTPAHCTBE: YIOJd MEXAYy MNpsAMON U
IJIOCKOCTBIO; JBYTPAHHBIM yIOj, JMHEHHBIM yroa JBYI'PaHHOrO yria. llepneHaukynsp W HakJIOHHBIE:
paccrosiHue OT TOYKM [0 IUIOCKOCTH, PAcCTOSHHE OT HpPsIMOM 10 IUIOCKOCTH, IMPOEKIMs (Urypsl Ha
IJI0CKOCTB. [leprenauKyIspHOCTD INIOCKOCTEN: IPU3HAK NIEPIEHANKYIIAPHOCTH IBYX IUIocKocTel. Teopema o
TPEX NEPIEHAUKYIIApaX.

MHOrorpaHHUKHU

[lonsiTHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTBI MHOTOTPAaHHHKA, BBIIYKJIbIE MW HEBBIITYKIIbIE
MHOIOTpaHHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: N-yroiapHas nmpusma; I'paHd U OCHOBAHMsS IPU3MBIL;
npsiMasi 1 HaKJIOHHAs IPU3MbI; OOKOBasi M MOJIHAs MOBEPXHOCTh Npu3Mel. [lapamienenunen, npsiMOyroabHbIN
napajuiesienume] u ero cpoucrsa. Ilmpammpa: N-yrojgbHas NHUpaMHa, TPaHW M OCHOBAaHHWE IHMPaMUIBL,
OOKOBasg M TOJHAs MOBEPXHOCTh MUPAMUAbI; MpaBUWIbHAS M yceUEHHas MUpaMula. DJIEMEHTHI MPU3MbI U
nupamuel. [IpaBUiIbHBIE MHOTOIPAHHUMKU: IOHATHE NPABUIBHOIO MHOTIOIPAHHUKA; IPAaBUJIbHAS MpPU3Ma U
NpaBUJIbHAS MHpPAMUJIA; IPaBUIIbHAS TPEYToJibHas MUpaMuaa U MpaBUIbHBIN TeTpasap; Kyo. [IpencraBnenue
O MPaBWJIbHBIX MHOTOIPAaHHUKAX: OKTa3p, A0AeKa’dAp U ukocasap. CeueHus Npu3Mbl U MUPaAMUJIbIL.

CuMMeTpHsi B NHPOCTPAHCTBE: CHUMMETpPHUSI OTHOCUTENIBHO TOYKH, MPSAMOM, IJIOCKOCTU. DJIEMEHTHI
CUMMETPHUU B NIUpaMUax, apajuieienuneaax, IpaBuIbHbIX MHOMOTPAaHHUKAX.

Brruncrienue 31eMeHTOB MHOTOIPaHHHUKOB: p&0pa, AuaroHanu, yrisl. [lnomans O00KOBOH MOBEPXHOCTH
U TOJIHOM MOBEPXHOCTU MPSIMON MPHU3MBI, IUIOIIAAb OCHOBAHUH, TeOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOI
npu3Msbl. [lnomanas GOKOBOM MOBEPXHOCTU U MOBEPXHOCTHU MPABUIBLHOW MHUpaMUAbI, TEOpEMa O IUIOIIATU
yceu€HHoM nmupamuabl. [lonarue 06 06béme. OOBEM nMUpaMuIbl, IPU3MBIL.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIYy IUIONIAIIMU TMOBEPXHOCTEH, 00bEMaMu
MOI00HBIX Tel.

11 KJIACC

Tena Bpaumenus

[Hunuaapudeckas TOBEPXHOCTh, 00pa3yroNue MIIMHIPUIECKON MOBEPXHOCTH, OCh IMJIMHIAPUIECKON
noBepxHocTU. Lunmuuap: ocHoBanusi U OOKOBasi MOBEPXHOCTb, OOpasyroliasi U OCh; IUIOMNIa[b OOKOBOU U
IIOJIHOY ITOBEPXHOCTH.

Konundeckass moBepXHOCTh, O0Opa3yroIIMe KOHUYECKOW MOBEPXHOCTH, OCh W BEpUIMHA KOHUYECKOU
noBepxHocTd. KOHyC: OCHOBaHME€ W BepIIMHA, OOpa3yromias M OCh;, IUIOMAaab OOKOBOWM M TOJHOW
MOBEPXHOCTHU. Y CeUEHHBIN KOHYC: 00pa3yIolIie U BbICOTa; OCHOBAHUS M OOKOBasi TOBEPXHOCTb.



Cdepa u map: ueHTtp, paamyc, AMaMeTp; IUIOMIAAb MOBepXHOCTU ceprl. BzaumHoe pacmosoxeHue
cdepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K cdepe; Tomaasb chepsl.

N3o06paxenue Ten BpaleHus Ha III0CKOCTH. Pa3BépTka nunmHapa u KoHyca.

KoMOuHammu Ten BpamieHus 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO cepsr; cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK, UM TEJIO BpPaILEHUS.

[Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBa 00BEMOB Tel. Teopema 00 00BEME MPSAMOYTOIHHOTO
napajuiesienunena u cieacTsus u3 He€. O0bEM HUIMHApa, KoHyca. O0bEM apa U miIoma s chepsol.

[TomoGHble Tena B mpocTpancTBe. COOTHOMICHUS MEXIY IUIOMIAIIMU TMOBEPXHOCTEH, 00BEMaMu
MOT00OHBIX TEI.

Ceuenust mwiMHApa (MapajuieibHO U MEPHeHIUKYJISPHO OCH), CEUeHUs KoHyca (mapajienbHOe
OCHOBAHUIO U MPOXO/sIIlee Yepe3 BEPIINHY ), CeUeHHUs I1apa.

BekTopbl M KOOpAUHATHI B IPOCTPAHCTBE

BexTop Ha minockoctu U B npoctpaHcTBe. C10’K€HUE U BBIYUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha
yrcno. Paznoskenue BekTopa mo TpéM HEKOMIUIaHApHBIM BekTopam. [IpaBuno mapamienenunena. Pemenue
3a/la4, CBSI3aHHBIX C MPUMEHEHHEM IpaBWII JEUCTBUN ¢ BekTopamu. lIpsMoyronbHas cuctema KOOpAMHAT B
npocrpancTBe. Koopaunatel Bektopa. lIpocreiimme 3amaum B KOOpAMHATaX. YTOJI MEXAY BEKTOPAMH.
CkansipHO€ IPOU3BEACHNE BEKTOPOB. BhrunciaeHue yriioB Mexay NpsMbIMU U IIockocTaMU. KoopaunaTHo-
BEKTOPHBINA METOJ] MPU PEUICHUH F€OMETPUUECKUX 3a7au.



IIJTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3ynbTaThl  OCBOCHHUS ~ IporpaMmbl  ydeOHOro  mpeaMera  «MaTemaTukay
XapaKTepU3YIOTCS:

I'pa:knanckoe BocniuTaHue:

c(hOPMUPOBAHHOCTHIO TPAKIAHCKON TO3HUIIMHA O0YUYAIONIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO 4WICHA
poccHiickoro o0IecTBa, MPEACTaBICHUEM O MAaTEMAaTHYECKHUX OCHOBax (YHKIIMOHUPOBAHUS PA3THUYHBIX
CTPYKTYp, SBJIEHUH, TpOUEAyp TPaKIAHCKOro oOmiecTBa (BBIOOPHI, ONPOCBI H TIp.), yMEHUEM
B3aMMO/ICHCTBOBATH C CONMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBUHU C UX (DYHKIIUSIMU ¥ HA3HAUYCHUEM.

IIarpnoTnyeckoe BoCIMTaAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKOM TPakKAaHCKON HACHTHYHOCTH, YBAXKCHHS K MPOIUIOMY |
HaCTOSILIEMY POCCHIMCKOM MaTeMaTHUKHM, LIEHHOCTHbIM OTHOLIEHHEM K JOCTH)KEHHSIM POCCHUHCKHX
MAaTEMaTUKOB M POCCHUIMCKOW MAaTeMaTHYECKOW IIKOJIbI, K HMCIOJIb30BAaHUIO ATHUX JOCTH)KEHUW B APYTUX
HayKaX, TEXHOJIOTHSIX, Cepax SIKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

OCO3HAHHWEM JIyXOBHBIX IICHHOCTEH POCCHUUCKOrO Hapoaa; chHOPMUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, JTUYECKOrO0 TOBEJCHHS, CBA3AHHOTO C NPAKTUYECKUM NPUMEHEHHEM JOCTIKCHMM HAyKu |
NEeSATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIAJIa B TOCTPOEHUE YCTOMYMBOTO Oy AyIIETO.

IcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLIEHUEM K MHpPY, BKJIKOYAs SCTETHUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/1a4, PEIICHHMA, PACCYKICHUN; BOCIPUUMYNBOCTEIO K MAaTEeMAaTUYCCKUM aCICKTaM Pa3InIHBIX
BHJIOB HCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHEe 3HAHHUS B HWHTEpecax 3J0pOBOTO U
0e3omacHOTO 00pas3a JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE THUTAHHUE,
cOamaHCUPOBAaHHBIA PEXHUM 3aHATUN U OTIbIXa, pEryjspHas (QuU3nyecKas aKTUBHOCTH); (U3HUECKOTO
COBEPILIEHCTBOBAHUS, IIPU 3aHATUSAX CIIOPTUBHO-03/JOPOBUTEIBLHOM JESITEIHOCTHIO.

TpyaoBoe Bocnutanue:

TOTOBHOCTBIO K TpPYyHy, OCO3HAHHUEM IIEHHOCTH TPYAOIIO0Hs; WHTEPECOM K pa3IU4HBIM cdepam
poeCCUOHAIIBHON NIESITEIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW U €€ MPUIIOKEHUSIMU, YMEHUEM COBEPIIATh
OCO3HaHHBIN BbIOOp Oyaymiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TJIaHbl; TOTOBHOCTHIO
U CIOCOOHOCThIO K MaTeMaTH4YeCKOMYy OOpa30BaHUIO M CaMOOOpPa30BAHUIO HA TMPOTSHKEHUU BCEH KHU3HU;
TOTOBHOCTBHIO K aKTUBHOMY yYaCTHIO B PEIICHUH MPAKTHYECKUX 3a/1a4 MaTEeMaTUUECKOW HAIPaBIEHHOCTH.

IKO0JIOrHYECKO€E BOCIIUTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIIOTUUYECKON KYyIbTyphl, TOHUMAHUEM BIUSHUS COIHAIBHO-DKOHOMUYECKUX
MPOLIECCOB HA COCTOSHHWE MPHUPOJHON ¥ COIMAIBHON Ccpebl, OCO3HAaHWEM TI00aTbHOrO XapakTepa
9KOJIOTUYECKUX TMPOOJIeM; OPUEHTAIMEeW Ha MPUMEHEHHE MaTEeMaTHYECKMX 3HAHWUW NJIs pelieHus 3ajad B
00JIaCTH OKpYXKalomel Cpebl, TIAaHUPOBAHHUS MOCTYNKOB W OIEHKH WX BO3MOXKHBIX TMOCIEACTBUN IS
OKpYKaloIleH Cpeibl.

IleHHOCTH HAYYHOTI0 MO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH U
OOIIIEeCTBEHHON TMPAKTHUKH, IIOHMMAaHHEM MaTeMaTHYECKOW HAyKH Kak c(epbl 4eJoBEUYECKOH NeSTeIbHOCTH,
ATanoB €€ pa3BUTHS W 3HAYMMOCTH ISl PAa3BUTHS LUBUIM3AIMHU; OBJAJCHHUEM S3bIKOM MaTEeMaTHUKH M
MaTeMaTUYeCKOW KyJIbTYpOHl Kak CpPeICTBOM MO3HAHUSI MHUPA; FOTOBHOCTHIO OCYILECTBISATH MPOEKTHYIO U
HCCIIE0BATENbCKYIO ACSITENHbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI



MertanpeameTHble  pe3yibTaThl OCBOGHHMS MporpaMmbl yueOHOro mpeamera «MaTtematukay

XapaKTCPUZYIOTCAd OBJIAACHUCM YHHUBCPCAJIBHBIMU HO3ZHABAMETbHbIMU deﬁcmeuﬂmu, YHUBepcatbHblMU
KOMMYHUKAMUBHbIMU c)eﬁcmewmu, YHUBEPCANIbHbIMU PECYIAMUBHBIMU oelicmeusiMu.

1)

Vuueepcanvnuvie noznasamenwvuvle Oeticmeus, obecneuusarom — gopmuposanue  OA308blx

KOCHUMUBHbLX npoyeccos 06yl¢ai0u4ux0ﬂ (0C80€Hu€ Memooo8 No3HAHUSA OKpyotcarowezo mupa, npumeHerue

JI02UYeCKUX, UCCIe008aMeNbCKUX Onepayuil, ymeHull pabomams ¢ ungopmayuei).
ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJIATh U XapaKTE€PHU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTHUYECKHUX OOBEKTOB, IMOHSITHH,
OTHOWICHUHA MEXIy MOHATUAMH; (OPMYIHPOBATH OMNpPECNCHUs] TOHATUH; yCTaHABJIMBAThH
CYLIECTBEHHBIN MpHU3HAK KJIACCU(PUKALMK, OCHOBAaHUS Ui O00OOIIEHUS M CPaBHEHUs, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (OpPMYJIHpPOBaTH M  NPEOOpPa3OBBIBATH  CYKICHHSA:  YTBEpAUTEIbHBIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

BBISIBIIITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpeYnsi B (hakTaxX, JaHHBIX,
HAOJMIOACHUAX M YTBEP)KACHUAX;, NpeayaraTh KPUTEPUH JJs BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUI;

JeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEOYKTHBHBIX M  HMHJYKTUBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

IPOBOJIUTh CAMOCTOSITEJIHO JIOKAa3aTeIbCTBA MAaTEMAaTUYEeCKHX YTBEpPXKIEHHH (IpsiMble M OT
IPOTUBHOI'0), BEICTPAUBATh apIyMEHTALUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH
COOCTBEHHBIE CYXJIEHUS U BBIBOIbI;

BbIOMpATh CHOCO0 pemieHUs: y4eOHOM 3ahaud (CpaBHUBAThb HECKOJIBKO BapUaHTOB pELICHUS,
BbIOMpPaTh HauboJee MOIXOASIIMMI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

Bba3oBble ucciaeaoBaTeabcKue AeiicTBUS:

HCIIOJIB30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUM MHCTPYMEHT MTO3HaHUS; (POPMYITUPOBATH BOIIPOCHI,
(dbuKcupyoIme MTpoTUBOpPEYHE, MpoOJeMy, yCTaHABIMBATh HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHUE;

MPOBOJIUTH CAMOCTOSTENIbHO CIUIAHMPOBAHHBINA SKCHEPUMEHT, MCCIEIOBAHHE IO YCTAHOBJIEHUIO
0COOEHHOCTEN MaTeMaTUYeCKOro O0OBEKTa, SBJICHHS, TIPOIIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMH;

CaMoCTOSITeNNFHO (OPMYyNUPOBaTh OO0OOIIEHHS M BBIBOABI MO pe3yJabTaTaM MPOBEAEHHOTO
HaOIIO/IeHUs, MCCIEIOBaHUS, OIIEHUBATh JOCTOBEPHOCTH IMOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJAOB U
0000I1IEHNI;

MMPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TPOIECCa, a TAKXKE BBIABUTATh MPEANOJIOXKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmueii:

2)

BBISIBJIATH JE€PUIMTH MHPOPMAIIUH, JaHHBIX, HEOOXOIUMBIX JJIs1 OTBETA HAa BOIPOC U JUIS pEIIeHUsS
3a7a4m;

BbIOMPATh MH(OPMAIIMIO U3 HCTOUHUKOB PA3JIMYHBIX TUIIOB, aHAJIU3UPOBATH, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATh HHPOPMALIMIO PA3TUYHBIX BUJIOB U ()OPM MPE/ICTaBICHUS;

CTPYKTYpUPOBaTh HH(POPMAIIMIO, TPEICTaBIATh €€ B PpazIUuHBIX (opMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OLIEHUBATh HAAEKHOCTh HH(POPMAIIMU IO CAMOCTOSTENEHO C(OPMYIHUPOBAHHBIM KPHUTEPHSIM.
YHusepcanvhvlie KOMMYyHUKAMuUGHbIE Oelicmeus, 00ecnedusarom c@hopmuposaHHoCmy COYUATbHBIX

HABbIKO8 00YUAOUWUXCAL.
OO01menmne:

BOCIIPUHUMATh U (OPMYIHPOBATH CYXICHHS B COOTBETCTBHU C YCIOBHSIMH M IENSIMH OOIICHHS;
SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M ITMCHMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUS 110 X0y PELICHNUs 3a/1a4M, KOMMEHTHPOBATh IOJTY4YEHHbIH Pe3yIbTar;

B X0Jie 00CY)KJICHHSI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOM TeMBbI, IPOOIEMBI, peraeMon
3aJauy, BBICKa3bIBaTh WJICH, HALICJICHHBIE Ha TOMCK PELICHHS; COIMOCTABIATH CBOM CYXKICHUS C



CY>KICHUSIMH JPYTUX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3jlMuMe M CXOACTBO IO3ULUN; B
KOPPEKTHOH Gopme (HOopMyTHUpOBATh Pa3HOTTIACHS, CBOU BO3PAKECHUS;

® T[PEJCTaBIATH pEe3yJbTaThl pELIEHUs 3aJaud, OKCIEPUMEHTa, HCCIEAOBaHUs, IMPOEKTa;
CaMOCTOSITENILHO BBHIOMpaTh (pOpMAT BBICTYIUICHUS C Y4ETOM 3ajau Mpe3eHTalud U 0COOEHHOCTEH
ayJIMTOpUHU.

CoTpyaHunyecTno:

® T[IOHUMAaTh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHIHON M MHAUBUAYAIbHON pabOTHI IPU pEIICHUU
y4eOHBIX 3a/lay; NPUHUMATh 1eJb COBMECTHOW JEeATENbHOCTH, IUIAHUPOBATH OPraHU3alUIo
COBMECTHOH paboThl, pacpeaeisiTh BUbI padOT, JOTOBAPUBATHCS, 00CYKIATh MPOLECC U PE3YIIbTAT
paboThI; 06001aTh MHEHHUS HECKOJIBKUX JTFO/ICH;

® y4acTBOBAaTh B IpyHmHoBbIX (hopMax paboTsl (00CykaeHUs, 0OMEH MHEHHM, «MO3TOBBIC IITYPMbDY U
UHBIE); BBINOJHATH CBOIO 4acTb pabOTHl M KOOPAWHUPOBATH CBOM JEHCTBUS C APYIMMM WIEHAMU
KOMaHJbl; OLIEHMBAaTh KauyecTBO CBOEro BKJIaga B OO MOPOAYKT 1O KPUTEPUsIM,
chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

3) Vuusepcanvuvie pezynisamusnsle Oeticmsus, 00ecneuusaiom Gopmuposanue CMbiClo8blX YCMAHOBOK

U JHCU3HEHHBIX HABLIKOB TUYHOCU.

Camoopranmszaums:

® COCTaBIIATH IUIaH, AITOPUTM PELICHUS 3a7a4u, BBIOUPATH CIIOCOO PEHICHUS C yUETOM UMEIOIIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI
pelieHui ¢ y4éToM HOBOW MH(pOpMAaIIUU.

CaMOKOHTPOJIb:

e BJAJCTh HABBIKAMU I[103HABATEJIbHOM pe(dieKkcuu KaK OCO3HaHHWS COBEpIIAEMbIX AEHCTBUHM U
MBICITUTENBHBIX MPOILIECCOB, UX PE3YyJbTAaTOB; BJIAJETh CIIOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOIIS
Ipolecca 1 pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a/1auH;

® [peABHUJETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBBI B
NeSITeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJAEHHBIX OIIMOOK, BBISIBIEHHBIX
TPYIHOCTEH;

® OIEHMBATh COOTBETCTBUE pe3yNbTaTa LEIH U YCIOBHUSIM, OOBSCHATH MPUYMUHBI JOCTHKCHUS WU
HE/IOCTHKEHHS PE3y/IbTaTOB AEATEIbHOCTH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY NMPHOOPETEHHOMY
OTIBITY.

MHNPEAMETHBIE PE3YJBbTATDBI
10 KJIACC

OnepupoBaTh NOHATUSMH: TOUKA, MPsAMasi, IIIOCKOCTb.

[TpuMeHSITh aKCHOMBI CTEPEOMETPHH U CIIEICTBUS M3 HUX MPH PEIICHIH T€OMETPHUECKUX 3a7ad.

OmnepupoBaTh MOHATUSIMHE: MTAPATUIETBHOCTD U TIEPIICHIUKYIISIPHOCTD TPSMBIX H TUIOCKOCTEH.

KnaccugunupoBats B3auMHOE pacloI0kKeHHUe MPSAMBIX U IUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHATHSAMU: IBYTPAHHBIA YroJ, TpaHU JABYI'PAaHHOIO yIia, pedpo IABYIpaHHOIO YTJa;
JIMHEWHBIN YToJI IBYIPAHHOIO yIJIa; IpalyCHasl Mepa IBYTPaHHOIO yIJia.

OmnepupoBarh MOHATHUSMH: MHOTOTPAHHUK, BBITYKJIBIH W HEBBITYKJIBII MHOTOTPAHHUK, JJIEMEHTHI
MHOTOTPaHHUKA, MPABUIHHBIA MHOTOTPAHHHK.

Pacrio3naBaTh  OCHOBHBIE  BHJIBI ~MHOTOTPAHHHMKOB  (MUpaMHIa; TpH3Ma, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kyo).

KnaccudumupoBaTh MHOTOTpaHHHWKH, BBIOMpas OCHOBaHHUS Ui Kiaccuukanuu (BBITYKIbIE |
HEBBIMYKIIbIE ~MHOTOTPAHHHUKH; TPABWIbHBIE MHOTOTPAHHUKH, TPSIMBIE U  HAKIOHHBIE IPHU3MBIL,
napajuieenuIeabl ).

OnepupoBarh NOHATHUSAMH: CEKYIas TNIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH MPUHIIMITBI TTOCTPOSHUS CEUEHUH, UCTIONB3YsI METOJI CIIE/IOB.



CTpouTh CeueHHs MHOTOTPAaHHHKOB METOJIOM CJIEJOB, BBHIMOJIHSATH (BBIHOCHBIC) TNIOCKUE YEPTEXKH W3
PHUCYHKOB IPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHH3Y.

Pemrate 3a1aun Ha HaXOXJAEHUE TEOMETPUYECKUX BEIMYMH IO 00pa3liaM WM aJropuTMam, MpUMEHsS
M3BECTHBIC AHAJTMTUYECKHE METOJbl MPU PEUICHNUH CTAHIAPTHBHIX MAaTEMaTHYECKHUX 3a/ad Ha BBIYHCICHUE
pPacCTOSTHMKA MeXIy JABYMsS TOYKaMH, OT TOYKHM JO HPSAMOH, OT TOYKH [0 IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MTPSIMBIMH.

Pemrate 3a1aun Ha HaXOXAEHUE TEOMETPUYECKUX BEIMYMH IO 00pa3laM WM aJropuTMam, MpUMEHSS
M3BECTHBIC AHAJTMTUYECKHE METOJbl MPU PEUICHUH CTAHIAPTHBHIX MAaTeMaTHYECKUX 3a/ad Ha BBIYHMCICHUE
YIJIOB MEXIY CKPCIIMBAIOIIUMHUCS TPSIMBIMH, MEXIY MPSAMOH W IIOCKOCTBIO, MEXKAY IIOCKOCTSIMH,
IBYTPaHHBIX yTJIOB.

Boraucnare 00bEMBI U TUIOIMIAH TOBEPXHOCTEH MHOTOIPAaHHHUKOB (IIPU3Ma, MUPaMU/a) C TPUMEHEHUEM
GopMyJ;  BBIUMCIATH COOTHOIICHHS MEXAY IUIOMAASIMHU  IOBEPXHOCTEH, OO0BEMaMH  IMOJO0OHBIX
MHOTOTPaHHHKOB.

OmnepupoBarh MOHATUSMHU: CHMMETPUS B NMPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CHMMETPUH; LEHTP,
OCh ¥ IJIOCKOCTh CUMMETPHHU (DUTYPHI.

W3Bnekatb, npeoOpa3oBBIBATE M HHTEPIPETHPOBAaTh WHPOPMAIMIO O  MPOCTPAHCTBEHHBIX
TeOMETPUYECKUX (PHUTYpax, IPEJICTaBICHHYIO Ha YePTEXKaxX U PUCYHKAX.

[TpumensaTh reoMeTpuveckre (GaxKThl IS pPEIICHHS CTEPEOMETPHUYECKHX 3a7ad, IMPeIroJararonimx
HECKOJIBKO IIIaroB PEIICHHs, €CIIN YCIOBUS IPUMEHEHUS 3a/1aHbI B IBHOU (hopMme.

[TpuMeHATh MpOCTEHIINe MPOrpaMMHBIE CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHBIE CHCTEMBI IPU
PELICHUH CTEPEOMETPUIECKUX 3a1ad.

[IpuBoANTH TpHUMEPHl MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH B NPUPOAEC M JKU3HHU, pPACHO3HABATH
MIPOSIBJIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[TpuMeHATH MOJyueHHbIE 3HAHUS HA MPAKTUKE: aHAIM3MPOBATh PEAIbHbIE CUTyallMM U NPHUMEHSTh
U3yYEHHbIE IOHATUS B IpOLlECCe IOMCKA pELICHUs MaTeMaTHYecKH CQOpPMYIMPOBAHHOW MNPOOJIEMBI,
MOJICIMPOBATh peabHbIE CHUTYallMd Ha S3bIKE T'€OMETPHH, WCCIEA0BaTh IMOCTPOSHHBIE MOJCITH C
WCTIOJIb30BAHUEM T'€OMETPUYECKUX MOHATUH M TEOpeM, ammapara anreOpbl; pemaTh MPaKTHUYECKUE 3aadu,
CBSI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BEIUYHH.

11 KJIACC

OnepupoBarh TMOHATUSAMHU: [WIMHAPUYECKAs IMOBEPXHOCTh, OO0pa3yloIIue IWIHHIPHICCKON
MOBEPXHOCTH; IWIMHIP, KOHUYECKAsh MOBEPXHOCTh, OOpa3yroIlne KOHHUYECKOW TOBEPXHOCTH, KOHYC;
cepuueckas mOBEpXHOCTb.

PacmoznaBats Tena Bpamenus (MUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOTyUEHUS TeJl BpallleHusl.

KrnaccuduiupoBars B3auMHOE pacriofioskeHue Cephl U MITOCKOCTH.

OnepupoBarh MOHATUSMU: IAPOBOI CETMEHT, OCHOBAHHE CETMEHTa, BHICOTA CETMEHTA; IIIAPOBOM CIIOM,
OCHOBAHHE IAPOBOTO CJIOS, BRICOTA IIAPOBOTO CIIOST; IIAPOBOM CEKTOP.

Beraucnate 00BEMBI 1 TUTOIIAIA TTOBEPXHOCTEH TE BpAIIeHUS, TEOMETPUICCKUX TEJI ¢ IPUMEHEHUEM
dhopmyi.

OnepupoBaTh NOHATUSMU: MHOTOTPAHHUK, BIUCAHHBIN B cepy W OMUCAHHBINA OKOJO chepsl; cdepa,
BIIMCAaHHAsl B MHOTOTPAHHUK WIIU TEJIO BPAIICHHSI.

BoruncnsaTe COOTHOLICHHSI MEXKAY TUIOIIAIIMU MOBEPXHOCTEN M 00bEMaMU MOI0OHBIX TE.

N306paxats u3yuaembie GUTYpHI OT PYKH U C TPUMEHEHHUEM IPOCTHIX YEePTEKHBIX HUHCTPYMEHTOB.

BrInonmHATE (BBIHOCHBIC) IUIOCKUE YEPTEKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (DUTYp: BHI CBEPXY,
cOOKy, CHH3Y; CTPOUTH CECUCHUS TeJl BPAILICHUSI.

W3Bnekarb, WHTEpHpeTUpOBaTH W  MpeoOpa3oBbIBaTh  MHGOPMALMIO O  MPOCTPAHCTBEHHBIX
reoMeTpUUYEeCKUX PUrypax, MpeACTaBICHHYIO Ha YepTekKaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIONHATE ACWCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUS BEKTOPOB W YMHOXKEHUS BEKTOpa Ha YHCIIO,
OOBACHATH, KAKKMHU CBOMCTBAMM OHHU 00JIaJaf0T.



[IpyuMeHsTH IpaBUIIO NapajuICICIUICAA.

OnepupoBaTh MNOHATHSAMM: JE€KAPTOBBI KOOpPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJI MEXIY BEKTOPAMH, CKAIAPHOE MPOU3BEACHUE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI.

Haxoguts cyMMy BEKTOPOB M NPOM3BEICHUE BEKTOPa HA YHUCIIO, YIOJ MEXIY BEKTOPAMH, CKAIIPHOE
IIPOU3BEICHUE, PACKIIAABIBATH BEKTOP I10 JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3azaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPUHAT.

[TpuMensaTh reomerpudeckue (axkTbhl A pEIICHUs CTEPEOMETPUUYECKMX 3a7ay, Ipearojarariinx
HECKOJIbKO 111aroB PEILeHMs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemate npocreiiye reoMeTpUYECKHe 3aa4d Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOIO METO/A.

Pemate 3amaunM Ha [0Ka3aTelIbCTBO MATEMATHYECKUX OTHOUICHUM U HAXO0XIACHUE T'€OMETPUYECKUX
BEIMYMH 10 oO0pa3liaM WIM aJIropuTMaM, HPUMEHsSSI W3BECTHbIE METOJbl IMPH PEIIEHUH CTaHAAPTHBIX
MaTeMaTU4YeCKUX 3a1a4.

[IpuMeHATH mpocTedre MPOrpaMMHBIE CPENCTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIpU
pEeLIeHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpyBoauTE mHpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC M HKU3HHU, DPACIIO3HABATH
IIPOSIBJICHUE 3aKOHOB I€OMETPUHU B HCKYCCTBE.

[IpuMeHATH MOJYYEHHBIE 3HAHMS HA IPAKTHKE: AHAJIU3UPOBATh PEAIbHBIC CUTyallud U NPHUMEHSITh
W3yYeHHBIC IIOHATUS B TIPOILECCE TIOMCKA PEHICHHS MaTeMaTHYecKH CQOPMYIHPOBAHHOW IPOOIIEMBI,
MOJCIIMPOBaTh pealbHblE CHUTyallUH Ha s3bIKE TI'E€OMETPHUM, HCCIENOBAaTh IIOCTPOECHHBIE MOJEIU C
UCIOJIb30BAHUEM I'€OMETPUYECKUX MOHATUH U TeopeM, ammapaTa anreOpbl; peliaTh NpaKkTHUECKUE 3a]auu,
CBSA3aHHBIE C HAXO0KICHUEM I'€OMETPUYECKUX BEJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoanuecTBo 4acoB

JaeKkTpoHHbIe (HU(POBHIE)
Ne n/m HanmeHnoBaHue pa3/1e/ioB U TeM MPOrpaMMbl KonTposbHbie
Bcero o0pa3oBaTe/ibHbIE PeCYpPChI

padoThI

1 BBenenue B ctepeoMeTpuio 10 http://www.allmath.ru/)

HpHMLIe U IINIOCKOCTH B ITPOCTPAHCTBE.

2 . 12 1 http://Math-Net.ru/
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 [TeprieHIUKyYISAPHOCTD MPSAMBIX U TNIOCKOCTEH 12 1 http://Math-Net.ru/
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 http://Math-Net.ru/
5 MHoOrorpaHHuku 11 1 http://Math-Net.ru/
6 OO0BEMBI MHOTOTPAaHHUKOB 9 1 http://Math-Net.ru/
7 [loBTOpEHME: CEUECHUSI, PACCTOSIHUS U YTJIbI 1 http://Math-Net.ru/
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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ITIOYPOYHOE INTAHUPOBAHHE 10 KJIACC

e Tema ypoka KonauyectBo Aara
n/n U3y4YeHHUS
4yacos
1 OcHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA, IIPAMast, INIOCKOCTb, IpocTpaHcTBO. [IpaBuna usoOpaxxkeHus Ha 1
pHUCYHKaX: W300paskeHUs IJIOCKOCTEH, MapauIeIbHbBIX IPSMBIX (OTPE3KOB), CEPEANHBI OTPE3Ka
2 [TonsTHs: nepecekarolrecs IIOCKOCTH, ITEPECEKAOLINecs IpsAMasi U IMJI0CKOCTh 1
3 [TonsTus: nepecexkarommecs MIOCKOCTH, MEPECEKAOIIUECS MPAMAasi U INIOCKOCTh 1
4 3HAaKOMCTBO C MHOTOIpaHHUKaMH, H300pa’keHre MHOIOIPAaHHUKOB Ha PUCYHKaX, Ha MPOEKLMOHHBIX YepTEexKax 1
) HauanbHble cBeZieHHs 0 KyOe U mUpaMuIe, X pa3BEPTKU U Mojaean. CedyeHnss MHOTOIPaHHUKOB 1
6 HauanbHble cBefieHHs 0 KyOe U mupamuje, ux pasBEPTKU U Moaeau. CeyeHnss MHOIOIpaHHUKOB 1
7 [NonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U CIEJCTBHS U3 HUX 1
8 [Tonatue 06 akcHOMAaTUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIEICTBUSI U3 HUX 1
9 [NonsaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUH | CIEICTBHS U3 HUX 1
10 [NonsaTne 06 aKCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUHN: AKCUOMBI CTEPEOMETPUH U CIEICTBHS U3 HUX 1
11 B3aumMHoe pacrionioskeHre IpsMbIX B IIPOCTPAHCTBE: NEPECEKAOLINECs, TapajlIeIbHble U CKPEIUBAIOIINECS MPsIMble 1
12 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: NapauIeNIbHbIE PSIMBIE B TPOCTPAHCTBE; MAaPAJIEIbHOCTD 1
TPEX MPAMBIX
13 [TapannenbHOCTb NPSAMBIX U INIOCKOCTEN B ITpocTpaHcTBe: [lapamienbHOCTh NPSAMON U INIOCKOCTH 1
14 VYTIuBl ¢ COHANPABIEHHBIMUA CTOPOHAMH 1
15 Yroa Mexay npsMbIMU B IPOCTPAHCTBE 1
16 Yrois Mexay NpsSIMBIMHU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTb IIIOCKOCTEN: apajuIeIbHbIE IIIOCKOCTH 1
18 CBolicTBa mapaiesIbHBIX INTIOCKOCTEMN 1
19 [Ipocreiimue npocTpaHCTBEHHBIE (GUTYPHI HA IIIOCKOCTU: TETPadJIp, KyO, mapayienenumne;] 1
20 [TocTpoenwne ceueHmiA 1
21 [TocTpoenne ceuenunit 1
22 KonTtponbHas padora no Teme "[Ipsimble 1 m1ockocTu B mpocTpancTse. [lapamienbHOCTh NPSIMBIX U IJIOCKOCTEN" 1




23 [lepneHIMKYIAPHOCTD NPSIMOM U IVIOCKOCTH: NEPIEHIUKYJIISIPHBIE IIPSIMbIE B IPOCTPAHCTBE 1
24 [psiMble mapasienbHble U NepHIeHIUKYISPHbBIE K TUIOCKOCTH 1
25 [IpsMble napanenbHble U NePHeHIUKYJIISPHbIE K INIOCKOCTH 1
26 [Ipu3HaK NepHeHAUKYISPHOCTH TPSIMOU U INTIOCKOCTH 1
27 [Ipu3Hak nepneHauKyISIPHOCTH IPSIMOM U INIOCKOCTH 1
28 TeopeMa o0 psIMOiA TEPIICHIUKYIISAPHOM IITIOCKOCTH 1
29 Teopema o npsMOIi EPIICHINKYISAPHOHN MJIOCKOCTH 1
30 TeopeMa o0 psIMOiA TEPIICHIUKYIISAPHOM IITIOCKOCTH 1
31 [eprieHAUKYISIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TNIOCKOCTH, PACCTOSTHUE OT MPSIMOI /10 TIIOCKOCTH 1
32 [leprieHAUKYISIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT IPAMOM 710 INIOCKOCTH 1
33 [eprieHAuKyYIsIp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT MPSMOM J0 TUIOCKOCTH 1
34 [leprieHAUKYISIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKH J10 IJIOCKOCTH, PACCTOSIHUE OT IPAMOM 710 INIOCKOCTH 1
35 VYrael B IPOCTPAHCTBE: YIOJI MEXAY MPSAMOUN U MIIOCKOCTHIO 1
36 JIByrpaHHbIH Yo, JMHEHHBIN yroy JBYTrpaHHOIo yIia 1
37 JIByrpaHHBIN yroJ1, JUHEHHBIN YToJI JBYTPaHHOIO yTria 1
38 [leprieHAUKYISIPHOCTD MJIOCKOCTEN: IPU3HAK NEPIEHANKYIIPHOCTH JBYX IJIOCKOCTEH 1
39 [leprieHAUKYISIPHOCTD MIIOCKOCTEN: PU3HAK NEPIEHANKYISIPHOCTH JBYX IJIOCKOCTEH 1
40 [eprieHAUKYISIPHOCTH IIOCKOCTEH: IPU3HAK NEPIICHANKYISIPHOCTH JBYX IIOCKOCTEH 1
41 Teopema o Tpéx NepneHAuKyIIpax 1
42 Teopema o TpExX mepreHAUKYISIpax 1
43 Teopema o Tpéx NepneHAuKyIIpax 1
44 KonTponbnas padora no tTemam "lIleprneHauKyIsIpHOCTb NPSAMBIX U MJIockocTel" U "Y bl MEXy NPSMBIMU U 1
IUIOCKOCTSIMU"
45 [ToHaTHe MHOTOTpaHHUKA, OCHOBHBIE AJIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE M HEBBIITYKJIbIE MHOTOTPAHHUKU; 1
pa3BEPTKAa MHOTOTPaHHUKA
46 [Ipusma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHUS MPU3MBIL; TIpsSMasi U HAKJIOHHAs! TPU3Mbl; O0OKOBast U MOJIHAs 1
HOBEPXHOCTh MPU3MBI
47 [Tapamenenunen, NpsIMOYTOJbHBIN NAapAJUIENIEIIUIIE] U €r0 CBOWCTBA 1




[Tupamuna: N-yronpHas nupamuia, TpaHd U OCHOBaHUE MUPaMUJIbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IBI;

48 MpaBWJIbHAS U YCEUEHHAS TUPaMHUIa 1

49 HpaBI/IJ'IBHI)IC MHOTI'OI'paHHUKH: IIOHATUEC ITPABUJIBHOI'O MHOT'OI'paHHHKA; IIpaBUJIbHAas IIpU3Ma U IIPpaBUJIbHAA 1
nMpamMua; IpaBubHAs TPEYToJbHAS MMPAMKJIa U TPABUIIBLHBIA TeTpasap; KyO

50 [IpencraBienue o nmpaBUIbHBIX MHOTOTPAHHUKAX: OKTAdIP, TOJACKASAP U UKOCAIP. 1

51 CI/IMMCTpI/IH B IIPOCTPAHCTBC: CUMMETPUSA OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IUIOCKOCTH. DJIEMEHTEI CHUMMCTPHUU B 1
nmupaMujaax, napauieiacnuineaax, mpaBuJIbHbIX MHOI'OI'paHHUKaxX

52 Brrurcnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEé0Opa, IMAroHAaIH, YIIIbI 1

53 HJ'IOH_IaI[B 00KOBOI1 IMOBEPXHOCTU U MOJTHOM IIOBEPXHOCTHU HpﬂMOﬁ IMPpU3MBbI, IJIOOIAAb OCHOBaHHﬁ, T€opEMaA O 1
OOKOBOI MOBEPXHOCTH MPSIMON MTPU3MBI

54 HJ'IOH.IEII[B 00KOBOI IMOBCPXHOCTH U ITOBCPXHOCTHU HpaBI/IJIbHOfI mupamMuibl, TCOpEMaA O IUIOIIaAN 00KOBOI 1
IOBCPXHOCTH yceqéHHOﬁ IIMpaMH bl

55 KonTposabnas padora no teme "MHororpanHuku" 1

56 [Tonsarue 06 00BEME 1

S7 O06bEM nupamu/ibl 1

58 O0BEM TUpaMuIbI 1

59 O06BEM nupamMuIb1 1

60 O0BEM TUpaMHUIBI 1

61 O06bEM pU3MBI 1

62 O06bEM pU3MBI 1

63 O0BEM npU3MBbI 1

64 KonrposnbHas padora o teme "O0bEMBI MHOTOIPaHHUKOB" 1

65 IToBTOpenue, 06001IeHNe cucTeMaTu3anust 3HaHuii. [locTpoeHne cedeHnii B MHOTOTPaHHHUKE 1

66 IToBTOpEeHue, 0600IIeHNEe cCUCTeMaTH3aIHsI 3HAHUI. BhIarcienne pacCTOSHUN: MEXIy IBYMsI TOUKaMU, OT TOYKH JI0 TMPSIMOH, OT TOUKH JI0 1
IJIOCKOCTH, MKy CKPEIIUBAOIIUMUCS MIPSIMBIMH

67 HroroBast KOHTpOJBHAS paboTa 1

68 [oBToOpenue, 0600IIeHIE CHCTEMATU3AIMS 3HAHN . BRIYKCIIEHNE YITIOB: MEX/y CKPEIINBAIOIMMHUCS IPSIMBIME, MEXKTY TPSIMOI U 1
IUIOCKOCTBIO, ABYT'PAHHBIX YIJIOB, YIJTIOB MCXKAY IIIOCKOCTAMUA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanyecTBo 4acoB

Ne i/ Tema ypoka JaTa nzyyenus
Bcero

1 Cdepa u map: UeHTp, paanyc, TuaMeTp; IIouaab 1
MOBEPXHOCTHU Chephl

5 Bsaumnoe pacnonoxenue chepbl U MIOCKOCTH; KacaTeabHast 1
IUIOCKOCTH K cdepe; miomanb chepsl

3 Nzobpaxkenue cepsl, mapa Ha iockoctd. CeueHns mapa 1
[{unuHapuyeckas MoBEPXHOCTb, 00pa3yoliye

4 UIMHIPUYECKON MOBEPXHOCTH, OCh LIMITUHAPUIECKON 1
MIOBEPXHOCTH

5 [ununaap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3yroIias u 1
0Cb; IJIOMIAAb OOKOBOM U MOJTHOW MOBEPXHOCTH
N306paxkenne nunmHapa Ha miaockoctu. Pa3BépTka nuimHapa.

6 Ceuenust IMHIIPA (TUIOCKOCTHIO, TApAIUICILHON WITN 1
NEePIEHINKYIISIPHON OCH IUIMHIPA)

7 Konnueckast noBepXxHOCTh, 00pa3yrole KOHUUECKON 1
MIOBEPXHOCTH, OCh M BEPIINHA KOHMYECKOW TOBEPXHOCTH

3 Konyc: ocHOBaHue M BeplIMHa, 00pa3yolias U OCh; MIIOLIa/lb 1
OOKOBOH U MOJTHON TOBEPXHOCTH

9 VYceu€HHblil KOHYC: 00pa3yolre U BEICOTA; OCHOBAHUS U 1
OOKOBast MOBEPXHOCTh
N3ob6pakenue koHyca Ha iockoctu. Pa3Béprka konyca.

10 Ceuenust KoHyca (TIIOCKOCTHIO, TAPATIJICIIBHOW OCHOBAHUIO, U 1
IJIOCKOCTBIO, MPOXO/ASILEH Yepe3 BEPIINHY)

11 KomOuHnanus ten BpameHus 1 MHOTOTpaHHUKOB

12 MHororpaHHUK, ONMCaHHBIN 0K0JI0 chepsl; chepa, BUcaHHAs




B MHOT'OI'paHHUK WJIK B TCJIO BpalllCHUA

13 [Tonsitue 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB TE

14 O0BéM IUIMHIpa, KOHYCA

15 O0BéM 1mapa U mIomaah chepbl

16 [Tono6usie Tena B mpoctpaHcTBe. COOTHOLIECHUS MEKITY
IUIOUIA/IIMU MTOBEPXHOCTEH, 00bEMAaMHU MTOTOOHBIX TE

17 KonTtponbHas padora o Temam "Tena Bpamenus” u "O0beMsbl
Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHre ¥ BBIMUTAHHE BEKTOPOB

20 YMHOXkEHHE BEKTOpa Ha YHUCIIO

21 Pasnoxxenne BekTopa 1o TpéM HEKOMITJIAHAPHBIM BEKTOPaM.
[TpaBuiio mapannenenumnena

99 Pemenue 3a1a4, CBSI3aHHBIX C MPUMEHEHUEM MPABUIT ICHCTBUH
C BEKTOpaMHU

93 [TpstmoyTonbHas cucTeMa KOOPAUHAT B TPOCTPAHCTBE.
Koopaunats! BekTopa. [Ipocreiinme 3a1auu B KOOpAUHATAX

24 VYron mexay Bekropamu. CKaIpHOE MPOU3BEACHIE BEKTOPOB

25 Brruncnenue yriioB Mex1y MPSMBIMH U TIOCKOCTSIMU

26 KoopamHaTHO-BEKTOPHBIN METO/I MIPH PEIICHUN
TeOMETPUUECKUX 3a7a4

97 KonTposabHas pabora o Teme "BeKTOpbl 1 KOOPAWHATHI B
npocTpaHcTee"

98 [ToBTOpeHuUe, 0600IIeHNE U cCUCTeMaTH3allvs 3HAHUH.
OcHoBHbIe GUTYPBI, GaKThI, TEOPEMBI Kypca IMIaHUMETPUN

29 [ToBTOpeHue, 0600IIeHNE U CUCTeMaTU3allvs 3HAHUH.

OcHoBHBIE GUTYPHI, (PAKThI, TEOPEMBI Kypca IJIaHUMETPUN




[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3AIMs 3HaHUH. 3a1aun

30 IUTAHUMETPUH M METOJIbI UX PEIICHHS 1

31 [ToBTOpeHue, 0600IIeHNE U cUCTeMaTH3allvs 3HaHUW. 3a1a9n 1
IUTAHUMETPHH U METOJIbI UX PCIICHHS

39 [ToBTOpEeHME, 0000IIEHUE M CHCTEMATH3AIUs 3HAHUH. 1
OcHoBHbIE GUTYPBI, PAKThI, TCOPEMBI Kypca CTEPEOMETPUN

33 Hrorosast KoHTpoOJIbHAS paboTa

34 [ToBTOpEHKE, 000OIICHUE U CUCTEMATH3aIIMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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