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HOACHUTEJIBHAA 3AIIMCKA

PabGouas mporpamma yueOHoro kypca «l'eomerpusi» 0a30BOro ypoOBHSA IS
ooyuarommuxcs 10 —11 kmaccoB pa3zpaboraHa Ha ocHOBe DenepaabHOTO rocyIapCTBEHHOTO
00pa30BaTEIbHOr0 CTAaHJAApPTa CPEAHEro OO0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUI, MPEABIBISIEMBIX K MATEMaTHUYECKOMY OOpa30BaHUIO, U TPATULUN
poccuiickoro oopasoBanusi. Peanuzanus nporpamMmmel odbecrieunBaeT OBJIaJACHUE KIFOUEBbIMU
KOMIIETEHLIUAMH, COCTABJISIOIIMMU OCHOBY JUII CaMOpAa3BUTUS M  HENPEPBIBHOIO
o0pa30BaHus, LEIOCTHOCTh OOLIEKYIbTYPHOI' 0, JIMYHOCTHOI'O U MO3HABATEIBHOIO PA3BUTHS
JUYHOCTH 00YYarOIIUXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh yueOHOro Kypca reoMeTpud Ha YpOBHE CPEIHEro oOuero oOpa3oBaHMS
00yCJIOBIIEHA MPAKTUYECKON 3HAYUMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB
OOy4eHHs] TEOMETpUM B  HAMNPABICHWU JIMYHOCTHOTO  PAa3BUTHUS  OOyYaronimxcs,
dbopmupoBaHus (PYHKIIMOHAIBHOW MAaTEeMAaTHUYEeCKOW TPaMOTHOCTH, W3Y4YEHUS JPYTUX
y4eOHBIX AUCIHUIUIMH. Pa3BuTre y 00y4aromuxcsi NpaBUWIbHBIX MPEICTaBICHUNA O CYITHOCTH
U TPOUCXOXKJEHUU T€OMETPUUYECKUX a0CTPAKIUH, COOTHOIIEHUH PEaIbHOTO U UACAIbHOIO,
XapakTepe OTPAKECHUS MATEMaTUYECKOW HAYyKOW SIBJIEHHWW W MNPOILIECCOB PEATBHOIO MHPA,
MECTE TEOMETPUH B CUCTEME HAYK U POJIM MATEMaTHUYECKOrO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUM ¥ B TMPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O MHUPOBO33PEHUS
yUYaluxcsi, a TakK€ KAa4eCTB MBIIUICHUS, HEOOXOJUMBIX Uil aJanTalldd B COBPEMEHHOM
o01iecTBe.

I'eomeTpust siBnsieTcs OHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEAHEro OOIIEro
o0pa30oBaHus, TaK KaK 00eCreYrBaeT BO3MOKHOCTh U3yU€HHUS KaK JUCIUIUIMH €CTECTBEHHO-
Hay4YHOM HANPABJICHHOCTH, TaK U TYMAaHUTAPHOM.

Jlorudeckoe MblieHrne, GopMupyeMoe nMpyu U3y4eHUH OOYYAIOIIMMUCS TMOHSTUWHBIX
OCHOB T'€OMETPUU M MOCTPOCHUU IEMOYKU JIOTMYECKUX YTBEPKICHUW B XOAE PEIICHUS
r€OMETPUUYECKHUX 3aJla4, YMEHHUE BBIJIBUTaTh W OINPOBEPraTh THUIIOTE3bI HEMOCPEICTBEHHO
UCIIOJIB3YIOTCSl TPU PEUICHUU 3a/1ad €CTECTBEHHO-HAYYHOr'O LIMKJIA, B YaCTHOCTHU U3 Kypca
bu3uKH.

YMeHrne OpUEeHTUPOBATHCA B MPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJb BO BCEX
00JacTsaX NeATeNbHOCTH YenoBeka. OpHUeHTalrs YeloBeKa BO BPEMEHU U MPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBHE €T0 COIUAIBHOrO OBITHS, (hOpMa OTPaKEHUS OKPYXKAIOIIET0 MHUpA,
YCJIIOBUE YCIICIIHOIO TIO3HAHUSI W AaKTUBHOTO MpeoOpa3oBaHUsl JEUCTBUTEIbHOCTH.
OnepupoBaHU€ TPOCTPAHCTBEHHBIMH OOpa3aMu OOBEIUHSIET pa3Hbl€ BUJIBI YYEOHOU WU
TPYJOBOM AEATEIBHOCTH, SBJISIETCS OJHUM U3 MPO(ECCUOHATBHO BAXHBIX KAYECTB, TOITOMY
aKTyasJbHa 3a7ada (HOPMUPOBAHHS y OOYyYarONIMXCsl MPOCTPAHCTBEHHOT'O MBIIIUICHUS Kak
Pa3HOBUAHOCTH OOPA3HOr0 MBIIIJICHUS — CYIIECTBEHHOI'0O KOMIIOHEHTa B TMOATOTOBKE K
MPAKTUYECKOMN JEATEIIbHOCTA M0 MHOTUM HaNpPaBJICHUSIM.



[lenp ocBoeHus mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
oOydeHus — 00111e00pa3oBaTebHOE U OOIIEKYJIbTYPHOE pPa3BUTHE OOYYAIOIIHMXCA 4Yepes
o0OecriedeHUE BO3MOXKHOCTH  TMPUOOPETEHHUS W HWCIONB30BAHUS  CHUCTEMATHYCCKUX
TCOMETPUICCKUX 3HAHWHN W JEHCTBUM, CIICIIU(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIIEIITHOTO
NPONOJDKEHUsT 00pa3oBaHMsl 10 CHEIHAIBHOCTAM, HE CBS3aHHBIM C [PHUKIAIHBIM
MCIOJIb30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE MpeAHA3HAYCHA I OOYJaroIIuXCs
CpeIHel IIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyJHEHUH HAa YPOBHE OCHOBHOTO
obmero oopazoBanus. Takum o6pa3om, oOydaromirecs Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH
o0IIMe MaTeMaTHYECKHE YMEHUS, CBSI3aHHBIC CO CIENU(PUKON TeOMETPUU U HEOOXOIUMBIE
JUTSL J)KA3HU B COBPpEMEHHOM oOmecTBe. Kpome 3Toro, oHM MMEIOT BO3MOXKHOCTh H3YYHTh
reoMeTpuro Oosiee TIyOOKO, €ciM B JajbHEWIIeM BO3HUKHET HEOOXOAMUMOCTh B
reOMETPUIECKUX 3HAHMSIX B TIPO(HECCHOHATLHOM e TEIbHOCTH.

JlocTikeHne eI OCBOCHHUS  MPOTPaMMBI  OOECIIEYMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3a7ad. [IpuopuTeTHBIMH 3amadaMu OCBOCHHs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sBJISIOTCS:

e (opMHpOBaHHE TIPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KYJIBTYPHl U

OCO3HaHME €€ B3aUMOCBS3H C OKPYKAIOITUM MUPOM;

e (opmupoBaHHWE TPENCTABICHUS O MHOTOTPDAaHHHMKAX W TelaX BpAIICHHWS KaK O
BOXHEHUITUX MAaTEMaTHYECKHX MOJENSIX, MO3BOJISIONIMX ONMUCHIBATH W HM3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

o (opmupoBaHHE YMEHHs pacloO3HaBaTh HA YEPTEKaxX, MOJEIAX U B pPEaIbHOM MUPE
MHOTOTPAHHHUKH ¥ TeJla BPAICHUS;

e OBIIQJICHWE METOJaMU pEIICHHs] 3aJad Ha TIOCTPOSHUS Ha HW300paXKEeHHIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHE yMEHUS OTIEPUPOBATH OCHOBHBIMH MOHATHSIMU O MHOTOTPAHHUKAX H
Tenax BpalleHUS U X OCHOBHBIMHM CBOMCTBaMU;

e OBIIQJICHUE AITOPUTMAMHU PEIICHUS OCHOBHBIX THIIOB 33]1a4; ()OPMUPOBAHNE YMCHHUS
NPOBOJUTh  HECJIOXKHBIE JOKAa3aTEeNbHBIE PACCYXKACHUS B  XOJA€ peIICHUs
CTEPEOMETPUIECKHUX 33714 U 33/1a4 C IPAKTUICCKUM COJICPKAHUEM;

e Da3BUTHE WHTEIUICKTYaJbHBIX W TBOPYECKHUX CIOCOOHOCTEH OOydaromuxcs,
NO3HABATEIILHOM  aKTHMBHOCTH,  HCCJIENOBATEIbCKUX  yYMCHHHA, KPUTHYHOCTH

MBILIJIEHUS;
e (opmupoBaHue (PyHKIIMOHATLHOW T'PAMOTHOCTH, PEICBAHTHONW I'€OMETPUU: YMEHUE
pacno3HaBaTh  MPOSIBICHUS  TI'EOMETPUYECKUX  [OHATHIA, O0OBEKTOB U

3aKOHOMEPHOCTEW B PEAIbHBIX JKU3HEHHBIX CUTYyalUMsIX U IPU U3YUYECHUHU APYIUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIUpOBaTh UX HA S3BIKE T'€OMETPUU M CO3/1aBaTh T'€OMETPUUECKHUE MOJECIIH,
MPUMEHSATh OCBOCHHBIM TE€OMETPUYECKUN ammapar sl pelIeHUus PaKTUKO-
OpPUEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATh U  OLECHHUBATH  IIOJyYECHHBIE
pEe3yJIbTATHL.



OTAMYUTENbHOM  OCOOEHHOCTBHIO MPOTrpaMMBbl  SIBIISIETCS  BKJIIOUYEHHE B KypC
CTEPEOMETPUM B HaAyajle€ €ro MU3y4YeHWs 3aJay, pEIIaeMblX Ha YpPOBHE HWHTYUTHUBHOIO
MO3HAHUA, M ONpEACIEHHBIM O00pa3oM OpraHuW3OBaHHAas paboTa HaJa HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO M MPOCTPAHCTBEHHOTO MBIILIECHUS, CTUMYJIHPYET
NPOTEKAaHWE UHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K JaJbHEUILIEMY N3YyUECHHIO MTPEAMETA.

[Ipennourenne OTHAETCS HAMISIHO-KOHCTPYKTUBHOMY METOAYy OOy4eHHs, TO €CTb
TEOPETUYECKHE 3HAHHUS MMEIT B CBOEM OCHOBE YUYBCTBEHHOCTh NPEIMETHO-IIPAKTUYECKON
nesTenbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yy4allUXcsi B Kypce
CTEpPEOMETPUM IPOBOJIUTCA 3a CUET pEIIEHUs 3aJad Ha CO3/aHHE IPOCTPAHCTBEHHBIX
o0pa30B W 3a7a4 Ha OIEPUPOBAHHME MPOCTPAHCTBEHHBIMU oOpa3zamu. Cosmanue oOpasa
MIPOBOJUTCS C OMOPOI HAa HATJISAIHOCTh, & OIEpUPOBaHUE 00PA30M — B YCIOBHSIX OTBICUEHUS
OT HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COAEPKaHUS.

OcHoBHbIE coaepxkaTenbHble JuHUM Kypca «l'eomerpun» B 10-11 kiaccax:
«MHororpanHukn», «lIpsAmMbple ¥ TUIOCKOCTH B HOPOCTpaHCTBE», «Tenma BpamieHUs»,
«BekToppl M KOOpAMHATBL B NPOCTPAHCTBE». POPMHUPOBAHME JIOTHYECKUX YMEHHU
pacnpenensieTcss He TOJbKO MO COJEP)KaTeNbHbIM JIMHUSM, HO M 1O TojaM OoOy4YeHus Ha
YPOBHE CpPEIHEro 00IIero oopa3oBaHus.

Copepxanne oOpa3oBaHHs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3yJbTaTaM OCBOCHHUS
paboueil mporpaMmbl, pacrpeAe€éHHbBIM 10 ToJaM OOYyYeHHMs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHHE T€OMETPUUYECKUMHU TMOHSATUSMHU W HaBBIKAMH OCYIIECTBISIIOCH
MOCJIEI0BATENbHO U MOCTYNATENbHO, ¢ COOTIOCHUEM MPUHIUIA PEEMCTBEHHOCTH, YTOObI
HOBBIE€ 3HAHUS BKIIOYAJUCh B OOLIYID CHUCTEMY TIE€OMETPUYECKUX MPEACTaBICHUN
o0Oy4aroImuxcs, pacupsas U yrayossisa e€, o0pa3yst IpOYHble MHOXXECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3yuyenue reomerpun orBoautcs 2 yaca B Heaento B 10 kiracce n 1 yac B Hepento B
11 kmacce, Bcero 3a aBa roga ooydenus - 102 yueOHbIX Haca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS  CTEpeOMETpUU. Touka, mpsiMas, IIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIICICTBHS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NAapaJUIENIbHOCTDh TPEX MPSMBIX; MAPAIIIEIBHOCTh NMPSAMOW MU IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TETpa’ip, KyO, napajuieiaenunen; NoOCTPOCHUE CEYECHU.

[TepneHAUKYISAPHOCTH MPSIMOM U TUIOCKOCTU: MEPICHANKYJISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, IIPSMBIE MAPAJUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
NEePIECHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroOJd MEXIAY MPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaAUKYISIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJISIPHOCTH  ABYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ilprusma: nN-yroyibHas
npu3Ma; TpaHd U OCHOBAHUS MPHU3MBL; MPsSMasi U HAKJIIOHHAs MPU3MbBI, OOKOBasi U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHAa. OJIEMEHTbl Npu3Mbl W nupamuabl. [IpaBHIIbHBIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIBHOIO MHOTOTPAHHUKA; ITPABUIIbHAS IIPU3Ma U
MpaBWIbHAs THPAMUIA; NpPABWIbHASA TPEYrOjdbHAS MNHUPAMUJA W MPABUIbHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexasap v ukocasap. CeyeHus NpU3Mbl U TUPaMU/IbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IUVIOCKOCTH.  OJJEMEHTBl CUMMETPHUM B  IIHPAMHJAX, NapaJUIeICIuIenax,
MPaBWIbHBIX MHOTOTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW MMOBEPXHOCTU U IIOJHOM TMOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIAIb OCHOBaHW, TeopeMa O OOKOBOW TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Inomanes OOKOBOM MMOBEPXHOCTH U IOBEPXHOCTU NPABWIBHOW NUPAMUIBI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
NUPaMU/JIbl, TPU3MBL.

[TonoOupie Tema B mnpocTtpaHcTBe. COOTHOIICHHUS MEXIY IUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMu OJIOOHBIX TEIL.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTuka XapakTepU3yIOTCS:

I'pa:xknanckoe BocIMTAHUE:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLEeayp TpakIaHCKoro oOmecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHHEM
B3aHMOJICICTBOBAaTh C COLMAIBHBIMA HWHCTUTYTaMHU B COOTBETCTBUHM C HX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIUIOMY Y HACTOSILIEMY POCCUUCKOM MAaT€MAaTUKH, [IEHHOCTHBIM OTHOLIEHUEM K
JOCTUKECHUSIM POCCUMCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOU IIKOJIbI,
K MCMOJB30BAaHUIO ITUX JIOCTIDKCHHM B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO Hapoma;
c(hOpMUPOBAHHOCTHIO  HPAaBCTBEHHOI'0  CO3HAHUS, OSTHUYECKOTO  IIOBEICHMUS,
CBSI3aHHOI'O C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKECHUN HAYKU U JEATEIBHOCTHIO
y4€HOr0; OCO3HAHHMEM JIMYHOT'O BKJIA/Ia B IOCTPOEHUE YCTONYMBOIO OyAYIIEro.

JcTeTuyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKIIOYAsl 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3ajad4, pEeUICHN, pacCyKJIeHUN;
BOCIIPUMMYHMBOCTBIO K MATEMaTUYECKUM aCIIEeKTaM Pa3JIMYHbIX BUJI0B UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TIPUMEHATh MaTeMaTHYeCKHUE 3HaHHS B
MHTEpecax 370pOBOro u 0e3onacHoro odpasa >KW3HU, OTBETCTBEHHOI'O OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIA PEXUM 3aHSATUU U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOM
NEATENbHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHMEM LIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW WU €€ TMPWIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTbIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U
caM0OOpa30BaHUI0 Ha TPOTSIKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKHUX 3a]1a4 MAaTEMATUYECKOU HAIIPABJIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHUE:

c(hOPMUPOBAHHOCTBIO DKOJIOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIUSHUS
COLMAIIBHO-D)KOHOMHUYECKUX IPOLECCOB HA COCTOSIHUE NMPUPOAHOM U COLIMATIBHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTUYECKHX MpolJieM;
OpHMEHTAIIME HA MPUMEHEHHWE MAaTEMATUYECKUX 3HAHUW A pELICHUs 3a]ad B
00JJaCTU  OKpYXalolllel Ccpelbl, IUIAHUPOBAHUS IOCTYNKOB M OILEHKH HX
BO3MOXHBIX ITOCIEACTBUM JJIs1 OKPYIKAIOLIEN CPEBI.

IleHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTHI0 MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTHs HAayKM W  OOIIECTBEHHOM MPAKTUKH, MOHUMaHUEM
MaTEMaTUYECKOM HAyKh Kak cQepbl 4YeIOBEUECKOW MesTeNIbHOCTH, ITAloB €&
pa3BUTUS W 3HAYUMOCTH JUISI PA3BUTUS LMBWIW3ALMUHU; OBJIAJACHUEM SI3BIKOM
MaTeMaTUKA M MaTEMAaTUYECKOM KyJIbTYpOM KaK CPEIACTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATHh IMPOEKTHYID M HMCCIEAOBATEIbCKYIO AEATEIbHOCTh
VHJUBUYaJbHO U B ITPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3ysbTaThl OCBOCHUS MPOrpaMMbl Y4eOHOTO IMpeaMeTa
«Marematuka» XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OeticmeusMuU, YHUBEPCATbHbIMU Pe2yISIMUBHLIMU OetiCMBUSMU.

1)  Vuusepcarvnvlie  noznasamenvHvle  Oeticmeus, — 00ecnedusarom
Gopmuposanue 0a308bIX KOSHUMUBHBIX NpoYeccos obyuarowuxcs (oceoeHue
Memo008  NO3HAHUA ~ OKpYJCarowe20  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3zoBble j1ornyeckue AeicTBus:

e BBIABIIATh U XaPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKHA MAaTEMATHICCKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH, (OPMYITHUPOBATH
ONpeNesicHsl TOHATHUW; YCTaHABJIMBATH CYIICCTBCHHBIH  TpH3HAK
KJaccu(uKanuy, OCHOBAaHUA sl OOOOIICHWS W CpaBHEHUSA, KPUTEPUU
MIPOBOJIMUMOTO aHAJTH3A;

e BOCIPUHUMATh, (HOPMYJIHUpPOBaTH U  MPEOOPa3OBBIBATH  CYXKICHHS:
YTBEpIUTENbHBIE U OTPHUIIATENbHBIE, €IMHUYHBIC, YaCTHBIE W OOIIHE;
YCIIOBHEIE;

e BBIABIATH  MAaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeunss B (aKTaxX, MaHHBIX, HAONIOJCHHUSIX U YTBEPKICHUSX;



npenjaraTb ~ KpUTEpUM  JIJI  BBIABICHHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JI€NIaTh BBIBOJbLI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHAYKTUBHBIX YMO3aK/IFOUEHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKAEHUN (MPSAMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIUIO,
MPUBOIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHHS Y BBIBOJIbI;

e BBIOMpaTh CHOCOO peleHuss y4eOHOM 3anayu (CpaBHMBATh HECKOIBKO
BApUAHTOB pEIICHUs, BBHIOMpaTh HauOoJNee MOAXOASIIMUA C YIETOM
CaMOCTOSITEIIbHO BBIJEIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBareabckme 1eiicTBUA:

e HCIOJIB30BaTh BOMPOCHI KaK MCCIIEA0BATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynpoBaTh BOMPOCH], (UKCHUPYIOUIME TMPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHABJIMBaTh HCKOMOE MW  JaHHOE, (OpMHUpPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3HIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJIOBAHUE TII0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro
O0BbEKTa, SBJIEHHS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXKIY
00BbEKTaMH, SBJIICHUSMH, MTPOLIECCAMU;

e CaMOCTOSITENIBHO (OPMYITUPOBATH OOOOIIEHHUS U BBIBOBI IO pe3yibTaTaM
NPOBEAEHHOIO HAOJIIO/IEHUS, UCCIIEIOBAHMS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 000OIIEHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE NPOLIECCA, a TAaKKe BbBIABUTATh
MPEATNOI0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

e BBIABIATH JACPUITUTHI MHPOPMAIIUH, TAHHBIX, HEOOXOAUMBIX IS OTBETA
Ha BONPOC U JJIs PEIICHUS 3aa4H;

e BbIOMpaTh UHGOOPMAIMIO U3  MCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaM3UPOBATh, CUCTEMATU3UPOBATh M UHTEPIPETHUPOBATH HHPOPMAIUIO
pa3IUYHbIX BUAOB U (POPM IPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHPOPMAIIHIO, IPEICTABIATh €€ B pa3Iu4HbIX (HOpMax,
WUTIOCTPUPOBATh Tpaduyuecky;

e OILICHUBATH HaJAEKHOCTh uH(bOopMaIuu o CaMOCTOATENIbHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2) Vuueepcanvmvie KOMMYHUKAMUGHble  OclcCmeUs, 0becnedusarom

CHOPMUPOBAHHOCMb COYUATILHBIX HABLIKOE 00YUAOUJUXCAL.

OO0menune:



BOCIIPHHUMATh ¥ (POPMYJIHPOBATH CYXJICHHUS B COOTBETCTBHU C
YCIOBUSIMHU M LIETISAMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSICHEHUS IO
XOJTy peIeHus 3a/1a9i, KOMMEHTUPOBATH IMOTYyYEHHBIN pe3ysIbTaT;

B X0JIe OOCYXKICHHsI 3a7aBaTh BOMPOCHI TI0 CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBl, perraeMoi 3a1a4u, BEICKa3bIBaTh UCH, HAIICIICHHBIE HA TIOUCK
pEIICHMsI; COIOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOTa, OOHAPYXXWUBATh Pa3IMUUE W CXOJCTBO TMO3WIININ; B
KOPpEKTHOU popme (hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  PE3yJAbTaThl  pPEIIeHHs  3a7a4d,  IKCIEPUMEHTAa,
UCCJIECNIOBAaHUS,  TPOEKTa;  CaMOCTOSTENIbHO  BBIOMpaTh  (popmat
BBICTYIIICHUS C YIETOM 3aJ1a4 TPE3CHTAIIMN U OCOOCHHOCTEH ayTUTOPHH.

CorpyaHuyecTBo:

3)

NOHMMaTh W HUCIOJBb30BaTh  MPEUMYIIECTBA  KOMAHAHOW  H
WHANBUYyaTHON paOOThI MPY PEIICHUH YIEOHBIX 3a1a4; MPUHUMATH I1eJTh
COBMECTHOW JESTEIbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHOMN
paboThI, pacrpenensaTh BUAbl paboT, J0roBapuBaThCs, 00CYKIaTh MPOIIECC
U pe3yJsbTat paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFOJICH;
y4acTBOBATh B IPYIIOBBIX (hopMax padboThl (00CYyKIeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbI» M WHBIE); BBINOIHATH CBOIO YacTh pabOTHl U
KOOPJMHUPOBATh CBOM JEHUCTBUA C JAPYTMMH 4YJI€HAMH KOMAaHJbI;
OLICHUBATh KA4e€CTBO CBOET0 BKJIaJia B OOIMIMN MPOAYKT MO KPUTEPHUSIM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

Vuueepcanonvie  pezynamuenvie Oeticmeus, obecneuugarom

G opmuposaHrue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a7a49H, BRIOUPATh CTIOCO0 perieHus
C Y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOU
uH(pOpMaITIH.

CaMOKOHTPOJIb:

BIIAJCTh HAaBBIKAMHU TIO3HABAaTEIbHOW pedaekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCO0AMHM  CaMOINPOBEPKH, CAMOKOHTPOJISI Ipoiiecca U
pe3yJibTaTa pelIeHUsI MATEMaTUYECKOU 3a/1a4u;

MPEABUAETh TPYAHOCTH, KOTOpPbIE MOI'YT BO3HHUKHYTH IIPU PELICHUH
3a7a4i, BHOCHUTb KOPPEKTHBBI B [ICATEIBHOCTH HA OCHOBE HOBBIX
O00CTOSITENLCTB, JaHHBIX, HAMJIEHHBIX OIMMOOK, BHISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYMHBI JOCTHXKEHUS WM HENOCTHMKEHUS PE3yJIbTAaTOB JIESITEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSIMU: TOUKA, PsMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX NPU PEHICHUU
TreOMETPUYECKUX 3aa4.

OmnepupoBath MOHATUAMU: MAPATIIETBHOCTD U MEPIEHANKYISIPHOCTD MPSIMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTs B3auUMHOE paCIONIOKEHHUE TMPSMBIX M IUIOCKOCTEH B
POCTPAHCTRBE.

OmnepupoBaTh MOHATUSAMH: JBYTPAHHBIM yroj, TpaHd JABYTPAaHHOIO Yria,
peOpo IBYrpaHHOrO yrjia; JIMHEWHBIN Yroj ABYTPaHHOIO yria; rpajycHas mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIA W HEBBITYKIBIN
MHOT'OTPaHHHK, JIEMEHTHI MHOTOTPAaHHUKA, TIPABUIIbHBI MHOTOTPAaHHUK.

PacriosnaBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (MUpaMHIa; TMpU3MA,
OpsIMOYTOJIbHBIN Mapasuiesienumen, Kyo).

KnaccupummpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJiA
KiIaccu(uKanuy (BBIMYKJIblE ¥ HEBBIMYKJIble MHOTOIPAaHHHMKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaijieNIeUIeabl).

OnepupoBaTh MOHATHIMHE: CEKYIIas TNIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB.

OOBSICHATH MPHUHIIUIIBI TIOCTPOSHUS CEYEHUH, HCTIONB3Ysl METO/ CIICIOB.

CrpouTh ceyeHHs] MHOTOTPaHHUKOB METOJIOM  CJE/OB, BBINOJHATh
(BBIHOCHBIE) IIJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemiate 3a1aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEJIMYUH 1O 0oOpa3iam min
QIrOpUTMaM, TPUMEHSST W3BECTHbIE aHAJIUTHYECKHE METOJbl IpPU PEUICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]a4 Ha BBHIYMCICHHE PACCTOSHUN MEXAY ABYMsI
TOYKaMH, OT TOYKH JIO TMPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPELIMBAIOIIUMUCS MPSIMBIMHU.

Pemrats 3a7aun Ha HaxOXJEHHE T€OMETPUUECKUX BEIIMYUH MO 00pa3laM Wiu
QITOpUTMaM, TPUMEHSS HM3BECTHBIC AaHAJIUTHYECKHE METOMbl MPHU PEUICHUH
CTAaHIAPTHBIX MAaTeMaTHYECKMX 3a/Jad Ha  BBIYUCIEHHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXIy TMPSIMOH M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU TOJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U IUNIOCKOCTh CUMMETPUU (DUTYPBI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKUX (hUrypax, MPEACTABICHHYIO Ha yepTexax U
PUCYHKAaX.

[IpumeHnsaTh reoMerpuueckue (axKTbl JJIsl PEIICHUS CTEPEOMETPUUYECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbI B SIBHOU (popMe.

[IpumeHaTs mpocTediMe OPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBOOUTE NpUMEpPHl MATEMAaTHYECKHUX 3aKOHOMEPHOCTEH B NPUPOLAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HU3YYEHHBIE IIOHATHUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYJIUPOBAHHON MpPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; peraTh
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.



TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
n/n NporpaMMbl Bcero Konrporbiibie | IpakTireckire o0pa3oBaTesibHbIE
padoThbI padoTsbI pecypenI
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTB MPSIMBIX U TFIOCKOCTEH
3 HepneHz[miyns[pHocn) NPSMBIX 1 12
IUIOCKOCTEH
4 VYTi1el MEXAY IPSAMBIMHU U IIJIOCKOCTSMU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPaHHHUKOB 9 1
7 IloBTOpEHME: CeUeHUs], pACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KonTpoabhbie
padoThbI

IIpakTH4eckne
padoTsbI

Jara
U3yuyeHus

JIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MIOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, INIOCKOCTh, IIPOCTPAHCTBO.
[IpaBuna n3o0pakxeHus: Ha PUCYHKAX:
1300pakeHus MIIOCKOCTEH, MapalieIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: MEepeCCKaroIurecs MmI0CKOCTH,
NepeCCKaromurecs mnpsamas U rmiIoCKOCTb

TlonsTus: MEPECCKAOIMECH IMIOCKOCTH,
NepeCCKaromuecsd nmpamasd 1 rnioCKOCTb

3HAKOMCTBO C MHOT OrpaHHUKAaMU,
I/1306pa)KCHI/Ie MHOT'OI'PaHHUKOB Ha
PUCYHKAX, HA IPOCKIMUOHHBIX YCPTCIKAX

HauanpHble cBeieHus 0 Kyoe U mupamu/ie,
uX pa3BEpTKU U Mojenu. CeueHus
MHOTI'OTPaHHUKOB

HauaneHbie cBeeHus 0 Kyoe U mupamu/e,
ux pa3BépTku U Moaenu. CeueHus
MHOTOTPaHHUKOB

TToHsiTHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




IlonsiTre 00 akCHOMATHYECKOM

8 MOCTPOSHUH CTEPEOMETPHUHU: AKCHOMBI
CTEPEOMETPUU U CIAEACTBUSI U3 HUX
[onsiTHEe 006 aKCHOMAaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUH U CIIEACTBHS U3 HUX
[Tonsitne 06 akcMOMaTUIECKOM

10 IIOCTPOEHHUH CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Bsaumnoe pacnonoxeHue npsiMbIx B

11 MIPOCTPAHCTBE: IEpPECEKarOINecs,
napaJijiesIbHble U CKpPEIINBAIOIINECS
MpsiMbIe
[TapannenbHOCTh MPSMBIX U MJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapauIeNIbHbIE MIPSIMBIE B
MPOCTPAHCTBE; NAPATUIETBHOCTD TPEX
MIPSIMBIX
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN B

13 npoctpancTse: [lapamienbHOCTh IPSMON U
IJI0CKOCTH

14 VYTIuIbl ¢ COHANPABICHHBIMA CTOPOHAMHU

15 Yroa Mexay IpsIMbIMU B TIPOCTPAHCTBE

16 VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTB TUIOCKOCTEN:
napaJjiesibHbIE MIIOCKOCTH

18 CaoiicTBa mapauiesIbHbIX MIIOCKOCTEH

19 [Ipocreiimme mpocTpaHCTBEHHBIC (DUTYPHI

Ha MJIOCKOCTH: TeTpasap, KyoO,




nmapaJlICJICIUIIC T

20 [Moctpoenue ceueHmii

21 [locTpoenue ceuennii
Kontpoinbnas padota no teme "lIpsmbie u

22 TIJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTb MPSIMBIX U MJIOCKOCTEH"
[lepneHquKyIApHOCTD NPSIMOU U

23 IJIOCKOCTH: MEPIEHANKYIISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMble mapasenbHble U
MEPIEHIUKYIIIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasuienbHbIE U
MEPIEHINKYIIIPHBIE K IIIOCKOCTH

26 [Ipu3Hak nepneHANKYIIPHOCTH IPSIMON U
IIJIOCKOCTH

97 [Ipu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 TeopeMa o npsiMOi EPNEHANKYISIPHON
IIJIOCKOCTH

29 Teopema 0 IpsAMO NEPIIEHAUKYIISIPHOU
IJIOCKOCTH

30 Teopema o psiMOii IEPIICHANKYIISIPHON
IIJIOCKOCTH
[lepnieHauKyNSp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOUYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 IIIOCKOCTH

39 [lepnienauKynsip ¥ HAKIOHHBIE: PACCTOSTHUE

OT TOYKH 0 INIOCKOCTHU, paCCTOSIHUEC OT




pr[MOﬁ J0 IINIOCKOCTH

[leprieHAMKYISAP ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE OT
MPSIMOMN 710 MIIOCKOCTH
[lepnieHAMKYNIAp U HAKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM A0 IJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YTOJI MEKAY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA YOl
JBYTPaHHOT'O yIjia

37 JIByrpaHHBIN yroJl, JTMHEHHBIA Yroi
JBYI'PAHHOI'O yIia
[TeprieHAMKYISAPHOCTD IJIOCKOCTEM:

38 MIPU3HAK MEPIICHINKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepnieHAUKYIAPHOCTH MIOCKOCTEH:

39 IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[lepneHquKyIsApHOCTD MJIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYJIIPHOCTH ABYX
MIJIOCKOCTEMN

41 Teopema o TpEX mEpPHEHANKYIIAPAX

42 Teopema 0 TpEX NMEepHEHAUKYIIAPAX

43 Teopema 0 TpEX NMEPHEHAUKYIIAPAX
KontponbHas paboTa mo TeMam

44 "[lepneHIUKYISIPHOCTD MPSIMBIX U

wiockocTel" u "YTIbl MEXKAY IPSIMBIMU U




IJIOCKOCTSIMH"

45

Ilonsarue MHOI'OrpaHHvKa, OCHOBHBIC
QJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKIIBIC MHOT'OT'PDAHHUKH, pa3BépTKa
MHOI'OI'paHHHUKa

46

[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBAs U TIOJTHASI TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenunen, NpsiMOYroOJIbHBII
napaJijiesienune ] U ero cBoiicTaa

48

IIupamupa: N-yrojapHas NUpaMUIa, TPaHu U
OCHOBaHME MpPaMUJIbl; 0OKOBas U MOJIHAS
[IOBEPXHOCTh NMUPAMHU/IbI; TIPABUIIbHAS U
yCe4Y€HHas upaMuIa

49

[IpaBuibHBIE MHOTOTPAHHUKU: TIOHSITHE
MPaBUIBHOIO MHOTOTPaHHUKA; TPABUIIbHAS
npu3Ma 1 IpaBHIbHAS THPAMU/IA;
NpaBWIbHAS TPEYroJNbHAs TUpaMHIa U
MIpaBWIbHBIN TeTpa3ip; KyO

50

HpCIICTaBJICHI/Ie (6] HpaBI/IHBHBIX
MHOTOIPpaHHUKAX: OKTadIp, TOJEKadIp U
HKOCadIp.

51

CummeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJILHO TOYKH, MTPSMOM, TNIOCKOCTH.
DJIeMEHTbl CHMMETPHUU B TUpaMuax,
rapaieenuIenax, NpaBuIbHbIX
MHOI'OTPaHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PaHHHUKOB!

52 . 1
pé6pa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM
53 MIOBEPXHOCTHU MPSAMON MPU3MBI, TUIOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTH MPSIMOI TPHU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUIIbHOW MUPAMUJIBI, 1
TeopeMa o IO GOKOBOM MOBEPXHOCTH
yCeUEHHOH MUpaMHIbI
55 KonTponbhas pabora o Teme 1
"MHororpaHHuku"
56 [TonsiTne 06 00BEMeE 1
57 O06BEM TUpaMuUIbI 1
58 O0BEM upaMuIbI 1
59 O0BéM UpamMuIbI 1
60 O06BEM TUpamMuUIbI 1
61 O0BEM IPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npu3MBbI 1
64 Kontponbnas padota o teme "O0bEMBI 1
MHOTOT'paHHUKOB"
[ToBTOpenue, 0000IIEHNE CHCTEMATH3ALINS
65 3Hanuil. [loctpoenue ceuenmii B 1
MHOTOTpaHHHKE
[ToBTOpeHue, 06001IeHNE CUCTEMATH3AIIHS
66 3HaHUH. Bbruucienue pacCTOsHUIA: MEXIY 1

ABYMA TOYKaMH, OT TOYKHU O HpﬁMOﬁ, oT




TOYKH OO IIJTOCKOCTH, MEXKOY
CKpCIIUBAOIHUMHUCS ITPAMBIMUA

67 Hrorosas xoHTposabHas pabora

[ToBTOpeHue, 06001IeHNEe CUCTeMATHU3AIIHS
3HAHWH. BBIYKCICHUE YTIIOB: MEXTY

68 CKPEIMBAOIIUMHUCS TIPSIMBIMH, MEXTY
NPSIMOY M TUIOCKOCTBIO, IBYIPAaHHBIX

YIJIOB, YIJIOB MCKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68













YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






