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Pabouyto mporpaMmy cocTaBuia yYUTEIh MaTeMaTHKH KaukaeBa Omnbra AsiekcanipoBHA




HHOACHUTEJIBHAA 3AIIUCKA

['eomeTpus siBIsIeTCSl OJJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CPEJHEro o0Imero o0pa3oBaHUs, TaK KaK 00ECHeYyMBACT BO3MOKHOCTb M3Y4EHUS
JUCLUIUIMH €CTECTBEHHO-HAyYHON HAIpaBIEHHOCTH M IPEAMETOB I'yMaHMTapHOro Lukia. IlockoibKy jorndyeckoe MblluieHue, GopMUpyeMoe npu
M3YyYEHUH OOYYaIONIMMUCS TOHSATHHHBIX OCHOB T€OMETPHUH, MPH JOKA3aTEIbCTBE TEOPEM M IOCTPOCHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUH NPHU
pELIEHNN TeOMETPUYECKUX 3a]a4, YMEHUE BBIJBUTATh U OIIPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPU PELICHUH 3a]a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTH (PU3MUECKUX 3ajau.

Llens ocBoeHust mporpaMmbl ydeOHOro Kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE — Da3BUTHE WHAWBUIAYAIBHBIX CHOCOOHOCTEH
o0yJaromuxcss NpU HU3YyYCeHHH TEeOMETPHH, KaK COCTaBIISIONICH NpeaMeTHo oOmactu «Maremarnka W uH(pOpMaTHKa» depe3 obecredeHue
BO3MOXKHOCTH MTPUOOPETEHUSI M UCIIOIB30BaHUs Oosiee ryO0OKHX reOMETpHYECKUX 3HAHWW M JEWCTBHM, CIICIM(DUYHBIX TEOMETPUHU, U HEOOXOIUMBIX
IS YCTICIIHOTO MPO()EeCCHOHAIBHOTO 00pa30BaHUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM MaTEMaTHKH.

[IpropuTeTHBIMH 331a4aMH Kypca F€OMETPUU Ha yTriyOJIEHHOM YPOBHE, PaCIUPSIIONIMMUI U YCUIIMBAIOLIUMU Kypc 0a30BOI0 YPOBHS, SIBJISIOTCS:

paciiipeHue TMpeACTaBIeHUS O TI'eOMETPUM KaK 4YacTH MHUPOBOH KyJabTypbl U (OPMHUPOBAHUE OCO3HAHUS B3aUMOCBS3M TE€OMETPUHU C
OKPYKaIOIIUM MUPOM;

(bOpMHpOBaHHe MpEACTaBJICHUA O NPOCTPAHCTBCHHBIX (I)I/Il“yan KaKk O BaKHEHIIMX MaTeMaTHUYECKHUX MOACIAX, IMO3BOJIAIOIIHUX OIIMChIBATH U
H3Yy4aTh pa3HbIC ABJICHUA OKPYIKAOUIETO MUPA, 3HAHUC MOHATUIHOIO arirapara 1mo pasacity ((CTCpCOMCTpI/IH» yqe6H0ro Kypca rcOMETpUuu;

(bOpMHpOBaHHe YMCHHA BJIAACTb OCHOBHBIMU IMOHATHAMHU O IPOCTPAHCTBCHHBIX Q)Hrypax N HMX OCHOBHBIMH CBOI’ICTB&MH, 3HAHHUEC TCEOpPCM,
q)OpMyJ'I U YMCHHUC UX NIPUMCHATDb, YMCHUSA JOKA3bIBAaTh TCOPEMBI U HAXOJUTb HCCTAHAAPTHLIC CITOCOOBI PEUICHUA 3a1a4;

CbOpMI/IpOBaHI/Ie YMCHHA paclio3HaBaTb Ha YCPTEKaAxX, MOACIIAX W B PCAJIbHOM MHUPE MHOIOIpaHHUKKW W TEJla BpallCHUSA, KOHCTPYUPOBATH
reoMCTPpHUICCKUC MOICIIN,

(bOpMI/IpOBaHI/IG IMOHUMAaHH BO3MOXHOCTH AKCHUOMATHYCCKOI'O IMOCTPOCHUSA MATCMATUYCCKUX Teopnﬁ, (pOpMHpOBaHI/Ie IMOHUMaHHuAd POJIH
AKCUOMATHUKU IIPpU IIPOBCACHUN paccyxczleHI/Iﬁ;



(bOpMI/IpOBaHI/Ie YMCHHA BJIAACTh MCETOJaMM J0Ka3aTCJIbCTB W AJITOPUTMOB PCHICHUA, YMCHHUA HUX IMPUMCHATH, IMPOBOAWTL JOKA3aTCJIHLHBIC
pacCyxJCHus B X0A€ pCHICHUS CTCPCOMCTPUYCCKUX 3adaY U 3a1a4 C IIPAKTUYCCKUM COJICPKAHNUCM, (1)0pMI/Ip0BaHI/I€ MMpEACTaBJIICHUSA O HCO6XOIII/IMOCTI/I
A0Ka3aTCJ/IbCTB IIpHU 000CHOBAaHNH MAaTEMATHYECKUX YTBep)KI[GHI/Iﬁ " POJIM aKCHMOMATUKHU B ITPOBEACHHUUN ACAYKTHBHBIX paCCYH(HeHHﬁ;

Pa3sBUTHEC KW COBCPHICHCTBOBAHUME HHTCIUICKTYAJIbHBIX W  TBOPYCCKUX crocoOHocTeH 06yqafoumxc;1, IM03HABATEILHO U AKTHUBHOCTH,
HCCICI0OBATCIIbCKUX YMeHHﬁ, KPUTHYHOCTH MBIIJICHHA, HHTECPECA K U3YYCHHUIO TCOMCTPHHU,

¢dopmupoBaHue (YHKIMOHAIBLHOM I'PaMOTHOCTH, PEJIEBAaHTHOM I€OMETpUH: YMEHHs pPAclO3HaBaTh MPOSIBICHUS T€OMETPUYECKMX HOHATHH,
OOBEKTOB M 3aKOHOMEPHOCTEW B PEAbHBIX >KM3HEHHBIX CUTYAlMsX U MPH HW3YYEHUH JIPYTUX YU4EOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEN, MOIEIUPOBAHUS PEATBHBIX CUTYALUi, NCCIIEI0OBAaHUS IIOCTPOEHHBIX MOJENIEH, HHTEPIIPETALUU IIOJyYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COZIepKaTeIbHBIMU JUHUAMU yueOHOro kypca «l'eomerpusi» B 10 kmacce spustorcs: «lIpsiMble M IUNIOCKOCTH B IPOCTPAHCTBEY,
«MHoOrorpaHHUKN», «BEKTOpBI U KOOPANHATHI B IPOCTPAHCTBEM.

CdhopmynupoBannoe Bo ®PI'OC COO TpeOoBaHHE «yMETh ONEPHPOBATH MOHATHUSMU», PEICBAHTHBIMUA T'€OMETPHH Ha YIIIyOJEHHOM YpOBHE
obyuenust B 10-11 kmaccax, OTHOCHUTCSI KO BCEM COJCpPKATEIbHBIM JMHUAM Y9eOHOTO Kypca, a ((OpMHPOBAHKE JTOTHYCCKUX YMEHHUH pacrpeelseTcs
HE TOJBKO MO COJEp)KaTeNbHbIM JIMHUSAM, HO M 1O rojgam oOyuenus. ConepkaHue oOpa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yibTaTaM
ocBoeHust denepanbHON pabodeil mporpaMmbl, paclpeesIEHHBIM 0 Toj1aM 00y4YeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM BOIPOCcaM 00ydaroliecs o0palaaiuch HEOJHOKPATHO. JTO MO3BOJISIET OPraHU30BaTh OBJIACHHE T€OMETPUUECKUMH MOHATUSAMH U
HaBbIKaMU TI0CJIEI0BATENIbHO U IOCTYIATENbHO, C COOJIOJEHUEM IPUHIMIA NPEEMCTBEHHOCTH, a HOBBIE 3HAaHHS BKIIIOYaTh B OOMIYIO CUCTEMY
reOMETPHUECKUX MPEICTaBICHUN 00yJaromuXcs, paciupsist U yriryossis e€, oopa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexosa K U3y4E€HUIO T€OMETPUHU Ha YIITyOJEHHOM YPOBHE MO3BOJISIET:

co3liaTh ycioBus A AuddepeHunanuu o0ydeHus, MOCTPOCHUsI WHAWBUIAYAIbHBIX O00pa30BaTENbHBIX MPOrpPaMM, 00eCNeYuTh YriIyOJa&éHHOe
U3Y4YE€HHE T€OMETPUHU KaK COCTaBJISIoNIe yueOHoro npeamera «MareMaTukay;

MOATOTOBUTH O0yYarOIIMXCs K MPOJOJKEHUIO U3YUeHHsI MaTeEMaTUKH ¢ y4€TOM BblOOpa Oyayiieit npodeccun, odecrneunBasi MpeeMCTBEHHOCTh
MeX1y O0IIMM U TPo(hecCHOHATBHBIM 00pa30BaHUEM.

Ha u3yuenue yuebHoro kypca «['eomerpusi» Ha yrinyonéHHoMm ypoBHe otBoauTcsi B 10 kitacce — 102 yaca (3 yaca B Hezedto).



COJEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ITOHSATHSA CTCPpCOMECTPUH. Tqua, npsaMmas, IJIOCKOCTb, IMPOCTPAaHCTBO. ITonstHe 00 aKCHOMAaTHYECKOM IMOCTPOCHHUHN CTCPCOMCECTPUMU:
AKCHUOMBI CTCPCOMETPUHU U CIICACTBUA U3 HUX.

B3auMHoe pacmnonokeHue NpsSMBIX B IIPOCTPAHCTBE: IE€peceKarolluecs,, MapajuleJbHble U CKpeuuBaromuecs mpsmele. [lpusnaku
CKpELIMBAIOIINXCA NMPAMBIX. [lapamienbHOCTh NPSAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NTapaJlJIeIbHbIE NIPSAMbIE B IPOCTPAHCTBE, NapAIUIEIIBHOCTD TPEX
NpPSMBIX, MapajIeIbHOCTh NPAMOM M miockocTd. IlapamnensHoe M LEHTpalbHOE HPOEKTHpOBaHUE, H300paxeHue ¢uryp. OCHOBHBIE CBOMCTBa
napajuieIbHOTO MpoeKTupoBaHus. M3o0paxenue Gpuryp B nmapauieabHON MPOCKIIMU. YTIIBI C COHANIPABICHHBIMU CTOPOHAMU, YTOJI MEXAY MPSIMBIMUA B
npoctpaHcTBe. [lapamienbHOCTh MIOCKOCTEN: NMapalljiesIbHbIE TUIOCKOCTH, CBOMCTBA NapallIeNIbHBIX IIockocTel. IIpocteiimme mpocTpaHCTBEHHBIE
(Gurypsl Ha IJIOCKOCTHU: TETPAdAP, NapajlIeIenuIe]], IOCTPOESHUE CEYCHHI.

[lepneHUKyYIAPHOCT NPSAMOM M IUIOCKOCTH: NEPHEHAUKYJISIPHBIE MPSAMBIE B MPOCTPAHCTBE, MPSMBIE MMAPAJUICIBbHBIC U MEPIEHIUKYISIPHBIE K
IUIOCKOCTH, NPHU3HAK MEPHEHIUKYISPHOCTH TPSAMOM U IIJIOCKOCTH, TEOpeMa O TMPsSMON NEPHEeHIUKYIAPHOW IUIOCKOCTH. OpTOroHaIBHOE
npoekTupoBanue. llepneHaANKyasp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM JI0 IJIOCKOCTH, IpOoeKLrs (GUTrypsl Ha
IIJIOCKOCTB. [IepreHIuKyIIpHOCTD TUIOCKOCTEN: TPU3HAK NEPIEHANKYIIIPHOCTH IBYX IUIOCKOCTEN. TeopeMa 0 TpEX NepreHauKyIIsIpax.

Yriel B OpOCTPaHCTBE: Yroyl MEXAy NPsAMON M IUIOCKOCTBIO, IBYTPAHHBIM YroJj, JIMHEWHBIA YroJl ABYTPAHHOTO yria. TpEéXrpaHHBIM U
MHOrorpanssie yripl. CBONCTBa IJIOCKMX YIJIOB MHOIOIpaHHOro yria. CBONCTBA INIOCKMX M JBYTPAHHBIX YIVIOB TPEXTPAHHOIO yria. Teopemsl

KOCHHYCOB M CUHYCOB ISl TPEXTPAHHOT'O yIJIa.

MHoOrorpaHHUKHU



Bunel MHOrorpaHHuKkoB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosnbHas npusMa, HpsMas W HAKJIOHHAs MPU3MbI, OOKOBas M IOJIHAs
IIOBEPXHOCTh IpuU3Mbl. [lapauenenunesn, npsAMOYroJIbHBINA MapajulesIeUIe] U ero cBoicTea. Kparyaiimme myTH Ha IOBEPXHOCTH MHOI'OI'PDAHHMKA.
Teopema Diinepa. [IpoctpancTBennas Teopema [Iudaropa. [lupamuaa: n-yronpHas mupaMuia, MpaBUiIbHAs U yceu€HHas nupamuasl. CBolicTBa pédep
1 OOKOBBIX IpaHel MpaBUIBHON mupaMubl. [IpaBuIbHBIE MHOTOTPAHHHUKY: MTPaBUIIbHAS PU3Ma M MPaBWIIbHAS MUPAMUJA, TIPABUIIbHAS TPEYTOJIbH ast
MpaMuia U MpaBUIbHBINA TeTpasap, KyO. [IpencraBienre o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTAdP, H0ACKAdIp U UKOCAIP.

Boruncnenue 31eMEeHTOB MHOTOTPaHHHKOB: pEOpa, nuaroHanu, yribl. Ilnomians OOKOBOM MOBEPXHOCTH M MOJHOM MOBEPXHOCTH MPSIMOMN
MPU3MBI, TJIOIIA s OCHOBAHUMU, TeopeMa O OOKOBOW MOBEPXHOCTH HPsMOM Mpu3Msbl. [lnomans G0KoBOW MOBEPXHOCTH U MOBEPXHOCTU MPABUIBLHOU
MMpaMM/JIbl, TEOPEMA O VIO YCEUEHHONW TUPAMHU/IBI.

CI/IMMeTpI/DI B IMPOCTpPaHCTBE. DJIEMEHTBI CUMMCTPUHU ITPAaBHUJIbHBIX MHOI'OTPAHHHUKOB. CI/IMMeTpI/Iﬂ B IMPABUJIbBHOM MHOI'OI'PpaHHUKEC: CUMMCTPHA
mapajiCiciumIicia, CAMMCTPUSA ITPAaBUJIbHBIX ITPU3M, CUMMCTPUA HpaBHHBHOﬁ nmupamMu/ibl.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

IlonsATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, J[UIMHA HEHYJIEBOIO BEKTOPA, BEKTOPbI KOJUIMHEAPHBIC, COHAIIPABICHHBIE U
IIPOTUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPBl. PaBEHCTBO BEKTOPOB. JIEWCTBUSA C BEKTOPAMM: CIIOKCHUE W BBIYUTAHUE BEKTOPOB, CyMMa HECKOJIBKUX
BEKTOPOB, YMHO)KEHHME BeKTOpa Ha uuciio. CBoicTBa ciiokeHHs BEeKTOpoB. CBOMCTBAa YMHOXKEHHUs BeKTOpa Ha uuciio. [loHsTHE KOMIUIaHapHbIE
BeKTOpHI. IIpu3Hak koMIUTaHApHOCTU TpPEX BEeKTOpoOB. [IpaBuiio mapasienenunena. Teopema O pasiloKEHUH BEKTOPA IO TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpsmoyronbHas cucremMa koopAauHat B npoctpaHcTBe. KoopaunaTel BekTopa. CBSi3b MeXAy KOOpPAMHATaMU BEKTOpAa U KOOpAMHATAMU
TOYEK. YT0JI MeXKIy BeKTopamMu. CKaJIIpHOE TPOU3BENEHNE BEKTOPOB.

IJIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YUEBHOI'O KYPCA «TEOMETPUS» (YIJAYBJEHHBINH YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATHI



1) rpaxaaHcKkoe BOCIUTaHHe:

C(OPMHUPOBAHHOCTh I'PAXKJAHCKON MO3UIMK 00YUarOIIErocss Kak aKTUBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOro O0IECTBa, IPEICTABICHUE O
MaTeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SIBICHUH, IPOLEAYp I'PakJaHCKOrO o0miecTBa (BBIOOPHI, ONPOCH U IPYTOE),
YMEHHE B3aMMO/ICHCTBOBATh C COLIMATbHBIMU HHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOE BOCIIUTAHHE:

c(OPMHPOBAHHOCTH POCCUHCKOM TPaKTaHCKOW MACHTUYHOCTH, YBAKEHHUS K MPOIIJIOMY M HACTOSIIEMY POCCUHCKOM MaTeMaTHUKH, IIEHHOCTHOE
OTHOILIEHUE K JIOCTH)KEHUSIM POCCUHCKMX MAaTEMaTHUKOB U POCCUICKOM MaTeMaTU4eCKON LIKOJIbI, UCIIOIb30BAaHUE ITUX JOCTHKECHHUN B APYTrUX HayKax,
TEXHOJIOTHUSIX, Chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHHE JYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapoja, COPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEJCHUS, CBI3aHHOTO C
MIPaKTUYECKUM IPUMEHEHHEM JOCTUKEHUN HayKU U I€ATEIbHOCTBIO YUEHOT0, OCO3HAHKE JJUYHOI'O BKJIa/1a B IOCTPOCHHUE YCTOMYMBOIO Oy IyIIEro;

4) 3cTeTHYECKOEe BOCITUTAHME:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETHKY MaTEMaTUYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEIICHUW, pacCyXIEHUH,
BOCIIPUMMYHUBOCTh K MATEMAaTUYECKUM aCIIEKTAM PAa3JIUYHbIX BUAOB UCKYCCTBA;

5) pu3nyeckoe BocnuTaHuE:
chopMHPOBAHHOCTH YMEHHS MPHUMEHSATh MaTeMaTHYECKHe 3HAHWS B HHTEpecax 3J0pPOBOTO M 0e30macHOro obpasa KHU3HH, OTBETCTBEHHOE
OTHOIIICHHE K CBOEMY 3I0POBBIO (370pOBOC MHUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHH U OTIbIXA, PEryispHas (u3nvecKas aKTHBHOCTD),

@Hanecxoe COBCPUICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO'OSHOPOBHTGHLHOﬁ JACATCIIBHOCTBIO,

6) Tpy/0BO€ BOCIMTAHHE:



TOTOBHOCTb K TPYZIY, OCO3HAaHHE LIEHHOCTH TPYAOJIHOOUs, MHTEpPEC K pa3iIuuHbIM cpepaM NpodecCHOHATBHONW JEsTEeIbHOCTH, CBA3aHHBIM C
MaTeMaTHUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BHIOOp Oynymieidl mpodeccur M pealin30BBIBATH COOCTBEHHBIC KU3HEHHBIC
IUIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTHYeCKOMy OOpa30BaHUIO U CAMOOOPA30BaHMIO Ha MPOTSHKEHUHU BCEH JKU3HU, TOTOBHOCTh K aKTHBHOMY
YYaCTHIO B PEIICHUM IPAKTUYECKUX 3324 MATEMATUYECKOM HAIlPaBICHHOCTH;

7) 3K0J10rHYecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTH JKOJOTUYECKOW KYIbTYPbl, TOHUMaHUE BIUSHUS COLMATBHO-)KOHOMHMUYECKUX TMPOIECCOB HA COCTOSHHE MPUPOJHOU U
COLIMAJILHOW Cpe/ibl, OCO3HAHUE TII00ATHHOrO XapakTepa JKOJIOTHYECKHX MPOoOJIeM, OpUEHTAIWsl Ha TMPUMEHEHHE MAaTEeMaTHYeCKHX 3HAHUU IS
pelieHus 3a/1a4 B 00J1aCTH OKPY>Karollel cpeibl, TUIaHUPOBAHKUE TOCTYIKOB M OLEHKU UX BO3MOXKHBIX IOCJIECICTBUN ISl OKPY>KAIOIIEH Cpebl;

8) HEeHHOCTH HAYYHOTr'0 TO3HAHUS

c(OpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW MPAKTHUKH, TTOHUMaHUE
MaTeMaTHYeCKON HayKH Kak c(epbl YeTOBEUECKON AeSITENbHOCTH, ATAMNOB €€ Pa3BUTHS M 3HAUUMOCTH ISl Pa3BUTHSI LIMBUIIU3ALIMHU, OBIIAJCHHUE S3bIKOM

MaTeMaTUKd M MaTeMaTHYECKOM KyJIBTypOfI KakKk CpCACTBOM II0O3HAHWA MHUpA, TOTOBHOCTb OCYHICCTBJIATH IMPOCKTHYIO W MCCICAOBATCIILCKYIO
ACATCIIbBHOCTD HHAUBUIYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe AeiCTBUS
Ba3oBble Jornuyeckue AeiicTBUA:
BBISIBJISITH M XapaKTEPU30BaATh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHIYECKUX O0OBEKTOB, MOHSATUH, OTHOLIEHUH MEXKTY MOHATHAME, POPMYITHPOBATH

OTIpEJICJICHUS TIOHSATHUH, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCHU(DUKAIIMU, OCHOBAHUS i1 000OIICHUS U CPABHCHUS, KPUTCPUH TIPOBOIMMOTO
aHaImn3a;



BOCIIPUHMMATh, (OPMYJIMPOBAaTh U MPeoOpPa3OBbIBATH CYXKACHUSA: YTBEpAMUTENbHbIE M OTpUIATENbHbIC, €IUHUYHbIC, YacTHblE WU OOLIHeE,
YCIIOBHBIE;

BBISIBIIAITh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUns B (haKkTax, JaHHBIX, HAOMIOJCHUIX M YTBEPKICHUSX, NpeasaraTh
KPUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

ACJIaTh BBIBO/IbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKU, ACAYKTHUBHBIX U HHAYKTUBHBIX yMO3aKJIIO‘-IeHI/II71, yM03aKn10qum”1 I10 aHaJIOI'uH,

IMPOBOAWUTL CAMOCTOATCIIBHO JOKa3aTCJIbCTBA MATCMATHYCCKUX y’l'Bep)KIIeHI/If/'I (Hp?[MI)IG n or HpOTI/IBHOFO), BBICTpAanMBaTh aprymCcHTAlUIo,
INPpUBOJAUTDL IPUMEPLI U KOHTPIIPUMCEPLI, 000CHOBBLIBATH COOCTBEHHBIE CYKJACHUS U BBIBOIBI,

BbIOMpaTh crnoco0 pemieHuss ydyeOHOW 3amaud (CpaBHMBATh HECKOJbKO BapHUaHTOB PEIICHHs, BHIOMpATh Haumbosee MOAXOIALINN ¢ y4éToM
CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTeJbCcKe JeHCTBIA:

HCIOJIb30BaTh BOMPOCH! KaK UCCIIEA0BATEILCKUN HHCTPYMEHT MO3HaHUA, (POPMYyITHUpPOBaTh BONPOCH], (PUKCHPYIOIIUE TPOTUBOpEUHE, PodiIeMy,
YCTaHABIIMBATh UCKOMOE U JJaHHOE, (OPMHUPOBATh TUIIOTE3Y, ApTyMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

MPOBOAUTE CAMOCTOATCIIBHO CHJ'IaHI/II)OBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAHUC I10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOTO 06’B€KT3,
SABJICHUA, ITPOLIECCA, BBIABJICHHUIO 3aBHCHUMOCTEH MCKOY O6’beKTaMI/I, SABJICHUAMM, ITPOLCCCaAMU;

CaMOCTOATENbHO (OpMYJIMpPOBaTH OOOOIIEHWS U BHIBOABI IO pE3yJbTaTaM MPOBEAEHHOTO HAOIIOIEHUS, WCCIEIOBAaHUS, OIICHUBAThH
JIOCTOBEPHOCTH MOTYYCHHBIX PE3YIbTATOB, BEIBOJIOB U 00OOIICHHIA;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIABUIaTh MPEAIOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.
Padora ¢ undopmanmeii:
BBISIBIIATH IePUITUTHI HH(DOpPMAIHY, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA HA BOTIPOC U JIJIS PEIICHUS 3a/1a4H;

BI)I6I/IpaTI) I/IH(l)OpMaHI/IIO N3 HWCTOYHUKOB PaA3JIMYHBIX THIIOB, aAHAJIU3UPOBATb, CUCTEMATU3HUPOBATE W HWHTCPHPETUPOBATH I/IHCbOpMaI_[I/II-O
Pa3JIMIHBIX BUIOB U (bOpM MMpCACTABJICHUS,



CTPYKTYpUPOBaTh HH(GOPMAIIHIO, TPEJICTABIATH €€ B Pa3IMYHBIX (opMax, WILTIOCTPUPOBATH TpaduiecKH;

OLICHUBATh HAAEKHOCTh HH(OPMALIMU IO CAMOCTOATEIBHO CHOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMyHnKaTUBHBbIE YHUBEpPCAJIbHbIE yYeOHbIe el cCTBUS
OO0uenne:

BOCIIpUHUMATL U d)OpMy.]II/IpOBaTB CYKIACHUA B COOTBCTCTBUU C YCIIOBHUAMU U LECISAMU O6HICHI/I$I, sICHO, TOUHO, 'PAaMOTHO BbIpaXaTb CBOIO TOYKY
3pCHUA B YCTHBIX U IIMCBMCHHBIX TCKCTAX, NaBATh IMOSICHCHUS 110 XOAY PCHICHUS 3a/la4, KOMMCHTUPOBATH HOHy‘ICHHLIﬁ pe3yibTar;

B X0AC 06Cy>K,Z[CHI/I$I 3a1aBaThb BOIIPOCHI 110 CYHICCTBY O6CY)KI[3€MOI>1 TCMBI, HpO6J’I€MLI, pemaeMoﬁ 3aJa4u, BbICKAa3bIBaTbh NJCH, HALICJICHHBIC Ha
IIOUCK pPCHICHUS, COIIOCTABJIATHL CBOU CYXKIACHHA C CYXKACHUAMU APYTHX YUYACTHUKOB Jualiora, O6H8.py>I(I/IBaTL pas3imiuuce U CXOACTBO HOSHHHﬁ, B

KOPPEKTHOH opme GopMyTupOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHHSI,

MNpEACTABIATE PE3YJIbTAThl PCHICHUA 3adadu, OKCIICPUMCHTA, HUCCICAOBAHUA, IMPOCKTA, CAMOCTOATCIbHO BI)I6I/IpaTI> (pOpMaT BBICTYIIJICHUA C
y‘{éTOM 3aa4 Npe3CHTAlNN U 0co0eHHOCTEH AyAUTOPHUH.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIe el CTBUS
Camoopranmusanus:

COCTABIIATh IUIAH, QITOPUTM pEIIEHUs 3a7ayd, BBIOMPATh CIOCOO pELIeHUs ¢ YYETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAIINH.

CaMOKOHTpOJIL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:



BJIaACTh HaABBIKaMM [MO3HABaTCIILHOM pe(l)J'IGKCI/II/I KaK OCO3HaHHsA COBEpIIACMbIX HCﬁCTBHﬁ U MBICIIMTCIIBHBIX ITPOLECCOB, MX PE3YyJIbTATOB,
BJIIaJCTh criocobamMu CaMOIIPOBCPKH, CAMOKOHTPOJIA MpoLEeCcCa U pe3yJibTaTa pCIICHUSA MaTeMaTH4eCKOM 3aJa4u,

NPEIBUAECTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELIEHUM 33Ja4d, BHOCHTb KOPPEKTHUBBI B JI€ATEJIBHOCTH HAa OCHOBE HOBBIX
0OCTOSITENTLCTB, IAHHBIX, HAWIEHHBIX OIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE pE3yJbTaTa IETH U YCIOBUSAM, OOBSCHITH MPUYMHBI JOCTMXKEHUS WM HEJAOCTHKCHHS PE3yJIbTAaTOB IESITEIbHOCTH,
HaXO/UTh OLIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAas AeATECJIBHOCTD:

HOHMMATh M MCIIOIb30BaTh MPEHMYIIECTBA KOMAaH/HON U HHANBHUIYAIbHOM PaOOThI MPH PEIICHUH Y4EOHBIX 3a/1a4, IPHHUMATb [eJb COBMECTHON
AESATENbHOCTH, IJIAHUPOBATh OPraHU3alldi0 COBMECTHON pabOThI, pacHpenesTh BUAbI padOT, JOroBapuUBAThCs, OOCYKAATh MPOLIECC U Pe3yibTar
paboTbI, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TPYMIIOBEIX (popmax paboTsl (00CYkaeHHS, OOMEH MHEHHUH, «MO3TOBBIC IITYPMbI» U WHBIC), BBIIIOJHATH CBOIO YacTh PabOThI U
KOOPJIUHUPOBATh CBOM [JEHCTBUS C JAPYrUMH YI€HAMH KOMAaHJbI, OIIEHWBATh KadecTBO CBOEr0 BKJIaJa B OOMIMN MPOIYKT MO KPUTEPUSIM,
chopMyTUPOBAaHHBIM YYaCTHUKAMH B3aUMO/ICHCTBUS.

IHNPEAMETHBIE PE3YJBTATHBI

K xonity 10 kiaacca o0ydarOmuiicss HAy4UTCS:

CBO60}IHO ONEpHUPOBATH OCHOBHBIMU IMOHATHAMU CTECPCOMETPUHN ITPHU PCIICHUU 3a4a4 U ITPOBCACHNU MAaTCMATHUYCCKUX paCCY)KHeHHﬁ;
IMPUMEHATH AKCHUOMBI CTCPECOMETPHUU U CIICACTBUSA U3 HUX IIPHU PCIICHUN I'COMCTPUUICCKHUX 3aJ1a4,

KHaCCI/I(I)I/II_[I/IPOBaTB B3aMMHOC pacCIIOJIOKCHUC IPAMBIX B IIPOCTPAHCTBC, IUIOCKOCTEH B MMPOCTPAHCTBE, IPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBC,
CB060)1HO OICPpHUPOBATH TOHATUAMHU, CBA3AHHBIMHA C YTJIaMU B IMIPOCTPAHCTBC: MCKAY MPSAMBIMHA B ITPOCTPAHCTBE, MCKIY HpﬂMOI\/’I " IJIOCKOCTBIO,
CB060,Z[HO OIICpHUPOBATH NOHATUAMU, CBA3AaHHBIMHU C MHOT'OI'PAaHHUKAMU ;



CBOOOJTHO pPacro3HaBaTh OCHOBHBIC BU/Ibl MHOTOTPAHHUKOB (TIPH3Ma, MUPaMU/Ia, IPSMOYTOJIbHBINA apaiesienuIe, Ky0);

KJIAaCCU(UIIUPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS JIJIsl KJacCu(PUKaIIY;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHUKOB TIOCKOCThIO;

BBITIOJHSATH MapaJUIeIbHOE, IICHTPAIIBHOE H OPTOTOHAIBHOE MPOSKTUPOBAHUE (PUTYP HA TIOCKOCTH, BBITIOJIHATE U300pakeHus! (pUryp Ha MIO0CKOCTH;
CTPOUTH CEUCHHSI MHOTOTPAaHHUKOB Pa3IMYHBIMU METOJIAMH, BBITIOIHATH (BBIHOCHBIC) INIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BHIT
CBEpXY, COOKY, CHH3Y;

BBIYUCIIATH TUIOMIA/IA TIOBEPXHOCTEH MHOTOTPaHHUKOB (TIPU3Ma, IIUpaMH/Ia), TEOMETPUYECKHX Tell C IPUMEHEHHEM (pOPMYIT;

CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: CAMMETPHUS B IPOCTPAHCTBE, IICHTP, OCh U TNIOCKOCTh CHMMETPHH, IICHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPHI;
CBOOOJTHO OIIEPUPOBATH MOHSATHIMHU, COOTBETCTBYIOLIMMH BEKTOPAM M KOOPJIWHATAM B IIPOCTPAHCTBE;

BBITIOJTHSATH JICUCTBUS HAJl BEKTOPAMHU;

pemarh 3aJa4d Ha JI0Ka3aTeIbCTBO MATEMAaTHYECKUX OTHOIICHHW M HAXOXKICHHE I€OMETPUYECKUX BEJIWYHMH, MPUMEHSS U3BECTHBIC METOIbI TPHU
pEIIeHNY MaTeMAaTHYECKUX 3a/1a4 TIOBBIIIICHHOTO ¥ BBICOKOTO YPOBHS CIIOKHOCTH;

MPUMEHSTh IPOCTEHIITNE TPOTPAMMHBIC CPEJICTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTEMBI TIPU PEIICHUN CTEPEOMETPHUCCKUX 3a/1a4;

W3BJICKATh, MPEOOPA30BBIBATE M UHTEPIIPETHPOBATh HHPOPMAIUIO O MMPOCTPAHCTBEHHBIX TE€OMETPUICCKIX (UTYpax, MPEICTABICHHYIO HAa YePTekKaAX U
PHCYHKaXx;

MIPUMCHSITHh TIOJYYCHHBIC 3HAHUS HA IMPAKTUKE: CPAaBHUBATh W aHAIM3UPOBATH PEATbHBIC CUTYAIlMH, MPUMCHSITh M3yUYCHHBIC MMOHSATHUS B IPOIECCE
MOKMCKA PEIICHUS MaTeMaTU4eCKH CHOPMYIMPOBAHHOW NPOOJIEMbI, MOJCIMPOBATh PEajbHBIC CUTYAllMM Ha S3bIKE T€OMETPUHU, HCCIICIO0BaTh
MMOCTPOCHHBIE MOJICJIH C WCIIOJIb30BAHMEM T'€OMETPHUYSCKHUX TIOHATHHA W TEOpEeM, almapara anreOphl, pemaTh NPAKTHYECKHe 3a/1adM, CBSI3aHHBIC C
HAXO0XJIEHUEM T€OMETPUUYECKUX BEITUUHH;

UMETh TIPEJICTABJICHUsT 00 OCHOBHBIX JTAIax Pa3BUTH '€OMETPUH KaK COCTAaBHOM YacTH (yHIaMEHTA Pa3BUTHS TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

/o

o N O O

HanmenoBanne pa3aciioB U TEM IMPOrpaMmabI

BBenenue B crepeoMeTpurio
B3anmHoe pacnosnokeHue npsMbIX B IPOCTPAHCTBE

[TapaytenbHOCTB NPSIMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE

[leprieHANKYIAPHOCTD MPSIMBIX U TJIOCKOCTEN B
IIPOCTPAHCTBE

VYTriabl v paccTosiHUA
MHororpanHuku
BexkTops! B mpocTpaHcTBE

[ToBTOpeHue, 0600IIEHNE U CUCTEMATU3ALIHS
3HAaHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Bcero

23
6
8

25

16

12

102

KomngecTBo yacos

KonTposibHbie
paboThI

1
1

[IpakTnueckue
paboTsI

DnekTpoHHbIe (IU(pPOBHIE) 00pa3oBaTEIbHBIC
pecypcsl



IHOYPOYHOE INIAHUPOBAHUE

10 KJIACC
No Tema ypoxka KonnuectBo yacos Hata  DnekTpoHHBIE UPPOBBIC
/1 Bcero Konrtpomshbie IlpakTrueckue H3YICHHA obpasoBaTe/bHbIC
paboThI paboThI pecypeel
1  OcnHoBHble npaBua U300pake€HUsI HA PUCYHKE IJIOCKOCTH, 1

napauieIbHBIX IPSAMBIX (OTPE3KOB), CEPEAMHBI OTPE3Ka

2  IloHsATHS cTepeoOMEeTpUHU: TOUKA, IPsIMasi, INIOCKOCTh, IPOCTPAHCTBO. 1
OcHoBHbI€ IpaBUiIa U300paKEHUS HA PUCYHKE INIOCKOCTH,
napajelbHbIX MPSAMbIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

3 IlonsaTus: nepecekarourecs MIOCKOCTH, epeceKaroIuecs npsamas u 1
IUIOCKOCTB; TTOJIyIIPOCTPAHCTBO

4 TloHsATus: mepeceKarouecs MIOCKOCTH, IEPECEeKAIONINECs IpsaMast 1 1
IUIOCKOCTB; MOIYIIPOCTPAHCTBO

5  MHororpaHHuKH, U300pakeHUe MPOCTEHIINX TPOCTPAHCTBEHHBIX 1
¢buryp, HeCyIeCTBYIOINX 00BEKTOB

6  MHororpaHHUKH, H300paKEHUE MMPOCTEHIITNX POCTPAHCTBEHHBIX 1
¢buryp, HeCcyIecTBYIOIINUX 0ObEKTOB

7 AKCHOMBI CTEpEOMETPUH U MEPBbIE CIAEICTBHS U3 HUX 1

8  AKCHOMBI CTEpEOMETPUH U MEPBbIE CIAEICTBHS U3 HUX 1

9  AKCHOMBI CTEpEOMETPUH U NEpBbIe CIeACTBHS U3 HUX. CriocoObl 1

3a/laHus OPSIMBIX U IUIOCKOCTEN B mpocTpaHcTBe. O003HaueHus
OPSMBIX U IJIOCKOCTEMN

10 HM3oOpaxeHue ceyeHU THUpaMHIbl, KyOa U IPU3MbI, KOTOpBIE 1
MIPOXOJIAT uepes3 ux péopa. M3obpaxkeHne nepecevdeHus moJTyIeHHBIX
iockocTel. PackpaiiBanyue NOCTPOSHHBIX CEYCHUH Pa3HBIMU
[[BETAMU

11 H3obpaxeHue ce4eHU MUpaMuibl, Kyda U MPU3Mbl, KOTOpBIE 1

IpoXoJAT uepe3 ux péodpa. M3zo0parkeHue nepecedyeHus moxydeHHbIX
IJI0CKOCTEN. PackpalmBaHue NOCTPOEHHBIX CEYEHUN Pa3HBIMU



Ne Tema ypoka KommuecTBo yacos Hara  DnexTpoHHBIE IU(POBBIC

/1 Bcero Kontpomshbie IlpakTrueckue H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel

OBE€TaMH

12 WM3oOpaxeHue ceyeHU TUpaMHIbl, KyOa U MIPU3MbI, KOTOpPBIE 1
poXoAT uepe3 ux péopa. MzoOpakeHue nepeceveHus moTyIeHHbIX
IJI0CKOCTEN. PackpalmBaHue NOCTPOSHHBIX CEYEHUN Pa3HBIMU
[[BETaMHU

13 H3zobOpaxeHue ce4eHU MUPaMHIbI, Ky0a U MIPU3MBbI, KOTOPHIE 1

MPOXOAT uepe3 ux péopa. M3obpaxkenne nepeceueHus moJTydeHHBIX
IUIOCKOCTEH. PackpammBanue moCTPOSHHBIX CCUCHUH pa3HbIMU

[[BETaMU
14 Meron ciie1oB )i MIOCTPOCHHS CEUCHUM 1
15 Merton cinenos uist nocTpoeHus ceueHuil. CBoiicTBa nepeceyeHuit 1

MPSMBIX U ITIOCKOCTEH
16 Meton crnenoB st oCTpoeHus ceueHuil. CBoiicTBa mepecedeHHit 1
HPSIMBIX U IJIOCKOCTEN

17 Tloctpoenue ceueHuii B mupaMuie, Kyoe mo Tpém Toukam Ha pedpax. 1
Coznanue BRIHOCHBIX YEPTEkKEH U 3aKch aroB MOCTPOCHUS

18 TIloctpoenue ceueHuil B nupamuje, kyoe mo Tpém ToukaM Ha péOpax. 1
Co31aHne BBIHOCHBIX YepTEXel U 3aIHCh [IaroB MOCTPOSHHSI

19 TIloctpoenue ceyeHuii B nmupamue, Kyoe mo Tpém ToukaM Ha pEOpax. 1
Co3aHne BBIHOCHBIX YepTeXel U 3alKch 1aroB MOCTPOESHHUS

20 TIloctpoeHue ceueHMii B mupamuie, Kyoe mo TpéM Toukam Ha pédpax. 1

Co3anne BEIHOCHBIX YEPTEXKEN U 3aIUCh 1IaroB MOCTPOEHHUS

21 TloBTopeHme TUTaHUMETpHH: TeopeMa 0 IPONOPIUOHATBHBIX OTpe3kax. 1
[TonoOue TpeyrosbHUKOB

22 TloBropenue ruianumerpun: Teopema Menenas. PacueTsl B cedeHUAX 1
Ha BBIHOCHBIX 4epTrexax. MlcTtopus pa3BUTH IUNIAHUMETPUN U
CTEpPEOMETPUU



Ne Tema ypoka KommuecTBo yacos Hara  DnexTpoHHBIE IU(POBBIC

/1 Bcero Kontpomshbie IlpakTrueckue H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel

23 KonrponbHas padota "Akcuomsl ctepeomerpun. Ceuenus" 1 1

24  BzauMHOE pacrojOKeHUE MPSMBIX B IPOCTPAHCTBE. 1

CkpemuBaromuecs npsmeie. [IpusHaky CKpemmBarOUXCs NPSMBIX.
[TapamienbHble IPsIMBIE B IPOCTPAHCTBE

25 Teopema 0 CyIIeCTBOBAaHUY M €AMHCTBEHHOCTH MPAMOI mapajuieapbHoi 1
JAHHOM MPSIMOM, MPOXOSIIEH Yyepe3 TOUKY IPOCTPAaHCTBA U HE
JeXalled Ha JaHHOM npsiMoi. JlemMa o nepeceyeHnn napajuieabHbIX
HPSMBIX INIOCKOCTBIO

26 [lapamnenbHOCTH TpeX MpsIMBIX. TeopeMa o TpEX mapaieabHbIX 1
npsiMbIX. Teopema 0 CKpeIMBaroIIuXCsl IPSIMbIX

27 TlapamnensHoe npoekTupoBanue. OCHOBHBIE CBOWCTBA MapauienpbHoro 1
npoektupoBanus. M3o0paxeHue pa3HbIX GUryp B napamieabHOMI
TIPOCKITIH

28 llenTpanmpHas IpOEKIHUs. YTOJ C COHANIPABIICHHBIMHA CTOpOHaMH. YTon 1
MEXY TPSIMbIMU

29 3agauu Ha J10Ka3aTEJIbCTBO U MCCIIeI0BaHNE, CBSI3aHHBIE C 1
pacIioyIoKeHUEeM MPSIMBIX B TIPOCTPAHCTBE

30 TloHsATHS: MapauIeTBHOCTD MPSIMOM U TUIOCKOCTH B TPOCTPAHCTBE. 1
[Tpu3sHak napauieaIbHOCTH NPSMOM U IIockocTu. CBoiicTBa
NapauIeIbHOCTU MPSIMOM U IIIOCKOCTH

31 TeomerpuuecKkue 3aa9d Ha BBIYMCIICHHUE U JIOKA3aTeIILCTRO, 1
CBSI3aHHBIE C MTAPAJUICTBHOCTBIO MPSIMBIX U TNIOCKOCTEH B
IPOCTPAHCTBE

32 TlocTpoeHune cedeHus, MPOXOIAIIETO Yepe3 TaHHYIO PSIMYI0 Ha 1

4YepTexke U NapajljIebHOrO Apyrou npsamoil. Pacuér otHomeHuit

33 [IlapamnenbHas MpoeKLus, IPUMEHEHHE [l IOCTPOCHUs ceueHui kydba 1
u napayenenuneaa. CBoNCTBa napajuieienuneaa u npu3Msl



Ne Tema ypoka KommuecTBo yacos Hara  DnexTpoHHBIE IU(POBBIC

/1 Bcero Kontpomshbie IlpakTrueckue H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel
34 TlapamnenbHble mI0CcKOCTH. [IpU3Haku mapaniensHOCTH IBYX 1
IIJIOCKOCTEN
35 Teopema 0 napayuieaIbHOCTU U €IMHCTBEHHOCTHU TUIOCKOCTH, 1

MPOXOJIALLIEH Yepe3 TOUKY, HE IPUHAIEKAITYIO JAHHOW INIOCKOCTH U
CJIE/ICTBUS U3 HEE

36 CaoiicTBa mapauIeNbHBIX TUIOCKOCTEH: 0 MapaieIbHOCTH MPSIMBIX 1
MIepPECEUCHHUS TIPU MEPECEUCHUN ABYX MapalIeIbHbIX IJTIOCKOCTEHN
TpeTbeit

37 CaoiicTBa mapauieNbHbIX IUIOCKOCTEH: 00 0Tpe3Kax MnapajiebHbIX 1

IMPpAMBIX, 3aKJIIOYEHHBIX MCKAY NapaljiICJIbHBIMHA IINIOCKOCTAMMU; O
MepECCUCHU U HpHMOﬁ C ABYM IapaJJICIIbHBIMU TIJIOCKOCTAMU

38 TIloBTopenue: Teopema [ludaropa Ha IIOCKOCTH 1

39 IloBTOpeHHe: TPUTOHOMETPHUS IPSIMOYTOJIBHOTO TPEYTrOJbHUKA 1

40 CgoiicTBa Ky0a 1 PAMOYTOJIBHOTO NapajljieNenunesaa 1

41 BeluucieHue JUIMH OTPE3KOB B KyOe U MPsIMOYTOJIbHOM 1
napaieNenune1e

42  TlepneHAUKYISIPHOCTH MPSIMOI 1 TuTOocKOCTH. [Ipr3HaK 1
HEePHEHIUKYIIPHOCTH MPSIMOI U MIIOCKOCTH

43 IlepneHAUKYISApHOCTH MPSIMOM U T1ocKocTH. [Ipu3HaK 1

NEPNCHAUKYIIAPHOCTU prlMOfI " IJIOCKOCTH

44 Teopema 0 CyIIeCTBOBAaHUU M €IUHCTBEHHOCTH NPAMOH, npoxoasmenn 1
4yepe3 TOUKY IIPOCTPAHCTBA U MEPIEHIUKYIISIPHON K INIOCKOCTH

45 TInockocTH U MEPIEeHAUKYISIPHBIE UM IPSIMbIe B MHOTOI'paHHHKaX 1
46 IlnockocTH U MEprEeHAUKYIIPHbIE UM IPSIMbIE B MHOTOIpaHHHKaX 1
47 Tlepnenaukynsp u HakinoHHas. [locTpoeHne nepneHMKynspa u3 1

TOYKHU Ha IPSIMYIO
48 TlepnenaukyIsip u HaKIoHHas. [locTpoeHne nepneHIuKyIsIpa U3 1



/o

49
50
51
52

53
54

55

56

57

58

59

60

61
62

63

Tema ypoka

TOYKH Ha IPSIMYIO

Teopema o Tpéx nepneHAUKYIsApax (mpsmas u odpaTHas)
Teopema o Tpéx nepreHANKyIsApax (MpsiMas U oOpaTHast)
VYroa Mexy CKpeluBaroMMHCS IPSIMbIMU

[Touck neprneHANKYISIPHBIX NPSIMBIX C IOMOILBIO MEPIICHAUKYIISIPHBIX
IIJIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHKE

[TocTpoenue ceuenuii Kyda, mpU3MBbl, IPABUILHOM MUPAMUJBI C
IIOMOILBI0 OPTOTOHAIBHOU MPOEKIINH

[locTpoenue ceuennii kyba, MpU3Mbl, IPaBUIbHON MUPAMUIbI C
HOMOIIBI0 OPTOrOHAJILHON IPOEKIUU

CuMMeTpHs B IPOCTPAHCTBE OTHOCUTEIBHO II0cKOCTH. [Imockoctn
CUMMETpHUI B MHOI'OTPaHHUKAX

[Ipu3Hak nepneHauKyJIIPHOCTH IPSAMOM U INTIOCKOCTH KaK CIIEJICTBHE
CUMMETpUU

IIpaBuibHBIE MHOTOTPaHHUKU. Pacy€T paccTosiHUN OT TOYKH 10
IUIOCKOCTH

[IpaBuiIBHBIE MHOTOTpaHHUKHU. Pacy€T paccTosSHUN OT TOYKH 110
IIJIOCKOCTH

CriocoObl OIyCTUTh NMEPIIEHANKYIISPBI: CAMMETpPHUS, CIIBUT TOUKHU TIO
napaJyIeIbHON NpAMON

CnBur 1o HenapayIeNbHOW NMPSAMON, U3MEHEHUE PACCTOSTHUN

KonTponbHas pabota "B3anmHoe pacnosioxkeHue npsiMbIX U
IUIOCKOCTEN B MpocTpaHCTBE"

[ToBTOpEHME: Yroa MeKAy NPSIMBIMU Ha IJIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMa KOCUHYCOB

Bcero KonTtpomnbHble

KonuuectBo yacos Jara

paboThI

[IpakTnueckue H3YICHUA
paboThI

DJEeKTPOHHBIE TU(PPOBBIE
o0Opa3oBaTeNbHbIC

pecypcbl



Ne Tema ypoka KommuecTBo yacos Hara  DnexTpoHHBIE IU(POBBIC

/1 Bcero Kontpomshbie IlpakTrueckue H3YICHHA obpasoBaTe/bHbIC
paboThI paboTbI pecypeel
64 TloBTOpeHHE: yroja MeX1y CKPEIIUBAIOIIMMHUCS TPSIMBIMU B 1
IPOCTPaHCTBE
65 I'eomeTpuyeckue METOAbI BBIYUCICHUS yIJla MEKIY IPSIMBbIMU B 1
MHOTOT'paHHHKaX
66 JIByrpanHsblii yroia. CBOWCTBO JIMHEHHBIX YIJIOB IBYTPAHHOTO yTia 1
67 IlepnennukynspHble IIocKocTH. CBOWCTBA B3aMMHO 1
HEePHEHIUKYIAPHBIX INIOCKOCTEH
68 Ilpu3Hak neprneHAuKYIIPHOCTH IUIOCKOCTEH; TeopemMa o MpsiMOi 1
nepeceueHusl IBYX IIOCKOCTEeH NepIeHINKYIISPHBIX TPEThEi
IUIOCKOCTH
69 [IpsmoyronbpHBIN napasuiesenune; Kyo; u3sMepeHus, CBOCTBa 1

MPSIMOYTOJIBHOTO MapasuielienuIe ia

70 Teopema 0 AWArOHAIN MPSIMOYTOJIHLHOTO IMAPAIIISIICITHIIC A 1 1
CJIEZICTBUE U3 HEE

71 CrepeoMeTpruecKkue U MPUKIATHBIE 3a/Ia4H, CBA3aHHBIE CO B3aUMHBIM 1
PACIIOJIOKCHUEM MIPAMBIX U IIJIOCKOCTHU

72 TloBTOpeHHE: CKPEIUBAIOIINECS MPSMbIE, TapajlIebHbIe TUIOCKOCTH B 1
CTaHJApTHBIX MHOTOI'PaHHUKaX

73 Tlapa napamuienbHbIX INIOCKOCTEH Ha CKPEIIMBAIOLINXCS MPSAMBIX, 1
PacCcTOsIHUE MEX]ly CKPELIUBAIOLIUMUCS NPSIMBIMHU B IIPOCTHIX
CUTYaLUAX

74  PaccrostHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT MPSIMOH 10 1
IUIOCKOCTH

75 Broruncnenue pacCTOSHUNA MEXAY CKPELIUBAIOLIIUMUCS MPSIMbBIMH C 1

IIOMOIIBIO HepHeHHHKYHHpHOﬁ IIJIOCKOCTH

76 TpéxrpaHHbIi yroJ, HEpaBeHCTBA /sl TPEXTPaHHbBIX yIiIoB. Teopema 1
[Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB JIJIsl TPEXTPAHHOTO yria



Ne Tema ypoka KommuecTBo yacos Hara  DnexTpoHHBIE IU(POBBIC

n/m Bcero Konrtpomnbusie Ilpaktiueckme H3YICHHA 00pasoBaTebHbIC
paboThI paboTbI pecypeel

77 DnemeHTHI cheprUECKON TeOMETPUH: TeoAe3nIecKre TUHIH Ha 3emie 1

78 Kontponbnas padora "Yrisl u paccTosHUSA" 1 1
79 Cucremaru3anys 3HaHUH "MHOTOTPaHHUK U €T0 JIEMEHTHI" 1

80 Ilupammuna. Buner nupamua. IpaBunbHas nupamuga 1

81 Ilpusma. [Ipsmas n HakinoHHAs npu3Mel. [IpaBuibHAs mpu3Ma 1

82 Ilpsmoii mapaienenune, NpsMOYTroJIbHBIN MapauIeenuIes, Kyo 1

83 Brimykiible MHOTOTpaHHUKH. Teopema Ditnepa 1

84 Bemyxibie MHOTOrpaHHUKH. Teopema Ditnepa. [IpaBuibHbIC U 1

HOJTYTIPaBHIIbHBIE MHOTOTPAaHHUKH

85 KonTpoabsHas padbora "MHororpaHHUKH" 1 1
86 IloHsTHE BEKTOpa HA IUNIOCKOCTH U B IIPOCTPAHCTBE 1

87 CymMa BEeKTOpOB 1

88 Pa3zHOCTH BEKTOPOB 1

89 IlpaBuio napamienenumneaa 1

90 VYMHOXXeHHE BEKTOpa Ha YHCIIO 1

91 PasnoxeHue BeKTOpa Mo 6a3ucy TpEX BEKTOPOB, HE JIeXkalux B oqHol 1

TUTOCKOCTH

92 CkamsipHOE MPOU3BEACHHE 1

93 Brruncnenne yria MexIy BEKTOpPAaMH B TPOCTPAHCTBE 1

94 TIpocreiinue 3a/1a49u ¢ BEKTOPaAMHU 1

95 TIIpocreiinme 3a1a49u ¢ BEKTOPAMH 1

96 [Ipocreiinme 3a1a49u ¢ BEKTOPAMH 1

97 TIlpocreiinime 3a1a9u ¢ BEKTOPAMH 1

98 O060061IEHYE U cUCTEMATU3AIUS 3HAHUIH 1

99 O060061IEHME U CUCTEMATU3ALUS 3HAHUN 1



Ne Tema ypoka

/o

100 Hrorosasi KOHTpOJBHAS paboTa

101 HroroBasi KOHTpOJBHAS paboTa

102 OO6oO6uieHne U cucTeMaTU3anus 3HaHUH

OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

Bcero KonTtpomnbHble

KonuuectBo yacos Jara

paboThI

[IpakTnueckue H3YICHUA
paboThI

DJEeKTPOHHBIE TU(PPOBBIE
o0Opa3oBaTeNbHbIC

pecypcbl
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