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HOACHUTEJIBHAA 3AIINCKA

I'eomeTrpust sBhsieTcs OogHUMM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHErO
oO1mrero o0pa3oBaHusi, Tak Kak 00ECIEeYNMBAET BO3MOKHOCTh U3YUE€HUS JUCIUTUIMH
€CTECTBEHHO-HAYYHOW HAIpPaBIEHHOCTH M MPEIMETOB T'YMaHUTApHOrO IMKJIA.
[TockonmpKy  Jormueckoe  MbIIUICHHE,  (GOpMHpYEeMOe TNpPU  W3YYEHUH
00y4YaroMMUCS TOHATUIHBIX OCHOB I'€OMETPHUH, MPHU J0Ka3aTeIbCTBE TEOPEM U
MOCTPOCHHUH LIETIOYKHU JIOTMYECKUX YTBEPKICHHUM MPU PELICHUH T'€OMETPUUYECKHUX
3a7a4, YMEHHE BBIIBUTaTh W ONpPOBEpPraTh THUIOTE3bl HEMOCPEACTBEHHO
VCIIOJIb3YIOTCSL TP PELICHUU 337a4 €CTECTBEHHO-HAYYHOTO LHKJIA, B YaCTHOCTHU
bu3nYecKux 3a1ad.

[lens ocBoeHUs mporpaMMbl yueOHoro kypcea «['eomerpus» Ha yriay0inéHHOM
YpPOBHE — Pa3BUTHE WHIWBHIYAJIbHBIX CIOCOOHOCTEW OOyYaromuxcs Mpu
U3YYEHUU T€OMETPHUHU, KaK COCTABIISIONICH mpeaMeTHON obnactu «MaTtemaTuka u
uHpopMaTHKa»  4yepe3  OOecredyeHHe  BO3MOXXKHOCTH  NPHUOOpETeHHs |
UCIIONIb30BaHusl Oojee TiayOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUH,
cnenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIIEITHOTO MPO(eCcCHOHATEHOTO
o0pa3oBaHus, CBA3aHHOTO C UCIIOJIb30BAHUEM MAaTEMaTUKH.

[IpuoputeTHBRIMU 3ajja4yaMy Kypca TE€OMETPUH Ha YriayOJEéHHOM YpOBHE,
PACHIMPSAIONIMMH M YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHSI, SIBIISIOTCS:

paclMpeHue MpeaCcTaBieHus: 0 TEOMETPUU KaK 4acTH MUPOBOM KYJIbTYpbl U
dbopmMupoBaHUE OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPY>KAIOITUM MUPOM;

dbopMupoBaHuEe TPEACTABICHUS O TMPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIIINX MAaTeMaTUYECKUX MOJIENSAX, MO3BOJISIOMIMX OMUCHIBATH M HM3Yy4aTh
pa3HbIE SABJICHHS OKPYKAIOIIET0 MUPA, 3HAHUE NOHATUHHOIO arapara 1o pasueiny
«CtepeoMeTpus» yueOHOr0 Kypca r€OMETpUH;

dbopMupoBaHUE  YMEHMS  BIIAJIETh OCHOBHBIMU NOHATUAMU 0
POCTPAHCTBEHHBIX (PUTypax W WX OCHOBHBIMU CBONCTBaMH, 3HAHHE TEOPEM,
dbopMyn U yMeHHE WX TPUMEHSTh, YMCHHUS [IOKa3bIBaTh TEOPEMBbI U HAXOIUTH
HECTaHJIapTHBIE CIIOCOOBI PEIIeHUS 3a/1a4;

dbopMUpoBaHUE YMEHHMs PAClO3HABATH HA YEpPTEkKaX, MOJIETSAX U B PEAIbHOM
MUpPE MHOTOIPAHHUKM M Te€la BpalleHUs, KOHCTPYUPOBATh TI€OMETPHUUYECKHUE
MOJENN;

dbopMupoBaHrEe MOHMMAHUS BO3MOXXHOCTH AKCHMOMATHYECKOI'O IMOCTPOCHUS
MaTEeMaTUYECKUX TeOopuid, (popMUpOBaHHE MOHUMAHUS POJIM AKCUOMATHKU IPHU
IIPOBEJICHUU PACCYKICHUU;

dbopMupoBaHrUe yMEHHs BJIaJeTh METOJAaMU JOKA3aTEIbCTB U aJIrOPUTMOB
pelieHus, yMeHUs MX TPUMEHATh, MPOBOAWUTH JIOKa3aTeIbHbIC PACCYXICHUS B
XOJI€ PEUICHUS CTEPEOMETPUUECKHUX 3a/1a4 U 3a7a4 C MPAKTUYECKUM COAECPKAHHUEM,
dbopMupoBaHue TPEACTABICHUS O HEOOXOIWMOCTH  JOKA3aTelbCTB  TIPH



00OCHOBaHMUHY MaTEeMAaTHYECKUX YTBEP)KICHUI U PO aKCHOMATUKHU B MIPOBEJICHUU
JENYKTUBHBIX PacCy>KICHUH;

pa3BUTHE M COBEPLICHCTBOBAaHUE MHTEUIEKTYaJbHBIX W  TBOPYECKHUX
CIOCOOHOCTEN 00yUaroImMXCsl, MO3HABATEILHOW aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHU, KpUTHUYHOCTH MBIIUICHHSI, UHTEpeca K U3YYCHHUIO T€OMETPHH;

(dopmMupoBaHue (QYHKIMOHATBHOW TI'PaMOTHOCTH, PEJIEBAHTHON T€OMETpHUU:
YMEHHS paclO3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYAIUSX W TPU H3yUYEHUH IPYTHX
y4eOHBIX TPEAMETOB, TMPOSIBICHUS 3aBHCHUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIIUPOBAHMs pEaIbHbIX CHUTYyallMif, HCCIEAOBAHUSA IOCTPOEHHBIX MOJEIEH,
WHTEPIPETAIUN TTOIYICHHBIX PE3yIbTaTOB.

OCHOBHBIMH CO/IEpKATEIFHBIMH JTHHUSIMH y4eOHOTo Kypca «I'eomerpusi» B
10-11 «knaccax sBuswoTcs:  «lIpsiMble W TMJIOCKOCTM B IPOCTPAHCTBEM,
«MHororpannuku», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
POCTPAHCTBEY, «/IBIXKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
HNOHSTUSMUY», PEIEBAHTHHIMM T'€OMETPUU Ha YIIIYOJIEHHOM YypOBHE OOy4eHHs B
10-11 kmaccax, OTHOCUTCS KO BCEM COJIEpKaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dopmMupoBaHHE  JIOTHYECKMX YMEHHH  pacmpenensieTrcss He TONbKO IO
CoJlep KaTeNIbHBIM JIMHUSM, HO U 10 Togam o0yuenusa. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE TMPEIMETHBIM pe3yibTaTaM ocBoeHus DenepanbHoil paboueit
OporpaMMbl, paclpeneiaéHHbIM IO TofaM OOYy4YeHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPHUHIMITHAIBHBIM BOIPOCaM O0yYaroIIHecs
oOpamanuch HEOAHOKPAaTHO. JTO  TMO3BOJSET OPraHMW30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU TMOHATUAMH M HABBIKAMU IOCJIEI0BATEIBHO U MOCTYNATENbHO, C
cOOJIIOICHHEM TIPUHIIUIA PEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CHUCTEMY T'€OMETPUYECKUX MPEACTABICHUIN 00ydYalolUXCsl, paCIIUPsIs U yrayOuiss
e€, oOpa3ys MpoYHbIE MHO)KECTBCHHBIE CBSI3U.

[lepexos Kk U3y4EHUIO TEOMETPUU HA YTIyOIEHHOM YPOBHE MO3BOJISET:

co3math  ycnmoBus  ans  AuddepeHuuanuu  o0ydeHus, MOCTPOSHUS
UHAUBUAYAJIBHBIX 00pa30oBaTENbHBIX MpOrpamMM, OOECHEeUUuTh YriyOJE€HHOE
U3Yy4YEeHHE T€OMETPHUH KaK COCTaBJIsIoIEl yueOHoro npenamera «MaTemaTukay;

MOJITOTOBUTh OOYYAIOIIUXCS K TMPOJAOHKCHUIO H3YYEHUS MAaTEMaTHKU C
yaéToM BbIOOpa Oymymielr mpodeccuu, oOecrieunBasi MPEEMCTBEHHOCTh MEXKIY
o01uM ¥ npoeccuoHanbHBIM 00pa30BaAHUEM.

Ha wusyuyenue yueOHOro kypca «['eomerpusi» Ha yriayOiIEéHHOM YpOBHE
orBoautcs 204 yaca: B 10 knacce — 102 gaca (3 yaca B Hegento), B 11 xnacce — 102
yaca (3 yaca B HEZIeII0).



COAEPKAHUE OBYUYEHUSA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCHMOMAaTHYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajielibHble W CKpemuBaromuecss mnpsimbie. [IpU3HakKu CKpenyBaroluxcs
npsaMbIX. [lapamienbHOCT IPSMBIX U IVIOCKOCTEN B IIPOCTPAHCTBE: MapaJuIeIbHbIe
IIPSIMBIE B IPOCTPAHCTBE, MAPAIIIETBHOCTD TPEX MPSIMBIX, MAPAIIIENBHOCTD MIPAMON
u 1iockoctd. [lapamiensHoe M UEHTpabHOE MPOEKTUPOBAHME, H300paKeHUe
¢uryp. OCHOBHbBIE CBOICTBa MapauIENbHOIO NPOEKTHpoBaHuA. M300pakeHue
¢Guryp B mapauieabHONW MPOEKIUH. YTJbl C COHANPABICHHBIMU CTOPOHAMM, YIOJ
MEXIy NPSMBIMH B IIPOCTpaHCTBE. [lapajienbHOCTh IIIOCKOCTEN: NapajuieIbHbIe
IIJIOCKOCTH, CBOWCTBA HapaijIeIbHbIX IIJIOCKOCTEH. [Ipocreiimue
NPOCTPaHCTBEHHBIE (PUTYpbl Ha IJIOCKOCTH: TETpajap, Mapajuielenumne,
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYISIPHOCTDh NPSIMOM M TJIOCKOCTH: MEPIECHANKYIISIPHBIE NPSAMBIE B
IIPOCTPAHCTBE, MPSAMBIE MAPAJUIEIbHbIE W IEPHNEHAUKYJAPHBIE K IUIOCKOCTH,
NPU3HAK TEPNEHANKYISIPHOCTH MPSAMOA M IUIOCKOCTH, TEopeMa O NpsIMOH
NEPIEHANKYJIAPHON IJIOCKOCTH. OpTtoronansHoe IIPOCKTUPOBAHME.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSIHUE
OT  TOpsMOM 1O  IUIOCKOCTH,  TPOEKIUs  (QUIypbl Ha  IUIOCKOCTb.
[lepneHaAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJIAPHOCTH  JIBYX
II0cKocTer. TeopeMa 0 TpEX MEePIEHAUKYIISIpax.

Yriael B IPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTBIO, JBYIPAaHHBIN
yIOJI, JUHENHBIN YroJ JBYTPAHHOTO yrila. TpEXTpaHHbIA U MHOTOIPAHHBIE YTJIbI.
CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBOHCTBa IUIOCKMX H
JNBYI'PAHHBIX YIJIOB TPEXTPAHHOrO yria. TeopemMbl KOCHHYCOB M CHUHYCOB IS
TPEXTPAHHOIO yIJia.

MHororpaHHuKH

Buapel MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yronpHas
npu3Ma, NpsMas 1 HaKJIOHHAsl IpHU3Mbl, OOKOBasl U MOJIHAs MOBEPXHOCTh MPU3MBI.
[Tapannenenunien, nOpsAMOYTOJbHBIA  MAPAUIENECHIUIIE] ©U  €ro0  CBOMCTBA.
Kparuvailine mnyTM Ha TOBEpXHOCTM MHOrorpaHHuka. Teopema Oilnepa.
[IpoctpanctBennast Teopema Iludaropa. Ilupamupa: n-yrompHas mUpamuaa,
npaBuiabHas W yced€HHas mnupamuabl. CoiictBa pébep M OOKOBBIX TIpaHeit
NpaBUJIbHOW mHUpamuzbl. [IpaBuiIbHBIE MHOTOIpAHHUKH: IpaBUJIbHAS TpU3Ma U



NpaBUJbHAS TNUpPaMUA, TNPAaBWIbHAS TPEYTrOJbHAsI NUpaMulia W TPaBUIIbHBIN
Terpa’ap, KyO. IlpencraBineHre O NpaBWIBHBIX MHOTOTPaHHHUKAaX: OKTa’p,
JNOEKadAP U UKOCAdP.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOM TOBEPXHOCTH TIPSIMOM MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeOpeMa O IUIOLIAAN YCEUEHHON MUPAMULBI.

CummMmerpuss B HOPOCTPAHCTBE. DJIEMEHTHl CHUMMETPUM  MPABUIIBHBIX
MHOTOrpaHHUKOB. CUMMETpUS B IPaBWIBHOM MHOIOTPAHHUKE: CUMMETPHS
napajuleNIelnNea, CUMMETPHs IPABWIBHBIX IPU3M, CUMMETPUS NPABUIBLHOU
IMPaMU/IbI.

BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOpP B IPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJIEBOI'O
BEKTOpPA, BEKTOPBl KOJUIMHEAPHBIE, COHANPABICHHBIE M IPOTHUBOIIOJIOXKHO
HaIIPaBJICHHBIE BEKTOPbI. PaBEHCTBO BEKTOPOB. [[€MCTBUS C BEKTOPAMU: CII0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKMX BEKTOPOB, YMHO)KCHHE BEKTOpa Ha
yuciio. CBOMCTBA CI0KEHMSI BEKTOPOB. CBOICTBA YMHOKEHHUSI BEKTOPA HA YHUCIIO.
[lonATHe KOMIUTaHApHBIE BEKTOPHI. lIpuM3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. Teopema O pas3loKEHHMM BEKTOpa MO TPEM
HEKOMIUIAaHapHBIM  BeKTopaM. IIpsmoyronpHas cucrtema  KOOpAMHAT B
npoctpaHcTBe. KoopaunaTtel BekTopa. CBsI3p MEXAY KOOpAMHATAMU BEKTOpa U
KOOpAMHATAMU TOYEK. YTOan MexAy BekTopamu. CKalnspHOE NPOU3BENCHUE
BEKTOPOB.

IHVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YUYEBHOI'O KYPCA
«TEOMETPUS» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaanckoe BOCIMTAHME:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIINHA 00YUYaIOMIEer0ocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WI€Ha  POCCHUWCKOro  OOIIecTBa,  MPEACTaBIECHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBIICHUH,
IpoLEyp TPaXTAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBUM C HX
GYHKIUSIMUA 1 HA3HAYCHHUEM;



2) naTpuOTHYECKOEe BOCIIUTAHHUE:

c(hOpMHPOBAHHOCTh POCCUHCKON Tpa)kIaHCKOW WMICHTUYHOCTH, YBAKEHUS K
IPOILIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIbI,
UCIIOJIb30BAaHUE ATUX JOCTIDKEHUW B JPYrMX HayKax, TEXHOJOrusx, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JTYXOBHBIX LIEHHOCTEH POCCUICKOr0 Hapoaa, cPOPMUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO MOBEICHUS, CBS3aHHOI'O C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUN HAyKU U JEATEIbHOCTbIO YYE€HOr0, OCO3HAHHUE
JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOTO Oy TIyIIIETro;

4) 3cTeTH4eCKOe BOCIIMTAHME:

ACTETUYECKOE OTHOLICHUE K MHpPY, BKIIOYAsl SCTETHKY MAaTEMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3a7a4, PEIICHUM, pacCyXJACHUMN, BOCHIPUUMUYHUBOCTD
K MaTEMaTUYECKUM acCIlleKTaM pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocIUTaHHE:

c(OPMHPOBAHHOCTh YMEHHUS MPUMEHATh MAaTeMAaTHUYeCKHE 3HAHUSA B
UMHTEpEecax 3I0pOBOro U 0€30MacHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTh), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUSAX CHOPTUBHO-03J0POBUTEIBHON J1ESITENIbHOCTBIO;

6) TpynoBoe BociMTaHUeE:

FOTOBHOCTh K TPYyAYy, OCO3HAHHUE IIEHHOCTH TPYJAOIIO0Us, HWHTEpeC K
paziuuHbiM  cepam PO ECCUOHATIBHOW  JIESITEIbHOCTH,  CBS3aHHBIM €
MaTEMaTUKOW M €€ MNPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeid mpodeccur U peanru3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3oBaHUIO U
caM0ooOpa30BaHUI0 Ha TPOTSHKEHWU BCEW JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMATUYECKON HAIIPaBICHHOCTH;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTMYECKONM KYJIbTYpbl, TOHUMAHHUE BIHSIHUSA
COLMAIbHO-D)KOHOMUYECKUX IPOILIECCOB HA COCTOSHUE NMPUPOJHOM M COLMATIBbHOU
Cpellbl, 0OCO3HAHME TJI00ATILHOIO XapaKTepa dKOJIOTHYECKUX MPOOIeM, OpUECHTALIHS
HA NPUMEHEHHE MaTEeMaTHYeCKHWX 3HAaHWM [Ji1 peuieHus 3ajad B 00JacTu
OKpY’)Karoliel cpelbl, IJIAHUPOBAHUE IIOCTYNKOB U OIICHKH HX BO3MOXHBIX
MOCJIEICTBUI JJIS1 OKPYKAOLIEN CPELBI;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAyKH U  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUE



MaTEMaTUYECKOM HayKHh Kak cQepbl YeIOBEUECKOW JIeATeNbHOCTH, JTarloB €&
pa3sBUTUSA M 3HAYMMOCTU JUISl PAa3BUTUA LUMBWIM3ALWU, OBJIAJCHUE S3BIKOM
MAaTeMAaTUKH M MaTeMaTUYECKOW KYJIbTYpOHM KakK CPEACTBOM IIO3HAaHHUS MU,
TOTOBHOCTh OCYIIECTBIATH IPOEKTHYI0 M HCCIEAOBATEIBCKYIO AEATEIbHOCTD
VHIVBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAIbHBIE YUeOHbIE AelCTBUSA

ba3oBble jjornueckue aeiicTBUs:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKKA MATEeMAaTHYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHWHA MEXKIY TOHATHIMH, (POpMyIUpoBaTh
OTIpe/ICIICHHSI TIOHATHUH, YCTaHABIMBAThL CYIIIECTBEHHBIN MPU3HAK KacCU(pUKAIIH,
OCHOBaHMSI J1J1s1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU TTPOBOJIUMOI0 aHAIHN3a;

BOCIIPUHHMATh,  (HOpPMYyIUpOBaTh U  NPEeoOpPa3OBBIBATH  CYXKICHHUS:
YTBEPAUTEIHHBIC M OTPHUIIATEIIbHBIC, IMHUYHBIE, YACTHBIC M OOIIHE, YCIOBHEIC,

BBISIBJISITh MATEMATHYCCKHAE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U TIPOTHUBOPEUHSI
B (pakTax, JaHHBIX, HAOJIIONECHUSAX W YTBEPXKICHUSX, MpeAsiaraTh KpPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEUY U,

JIeNIaTh BBIBOABI C HWCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHUH, YMO3aKIIFOUCHUH 110 aHAJIOTHH;

POBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHUM
(MpsiMbIE U OT MMPOTHBHOTO), BHICTPAUBATh apPTyYMEHTAIUIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

BBIOMpATh CMOCOO perieHus ydyeOHOM 3amayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB  pelUIeHUs, BbIOMpaTh HaumOoJee  MOAXOMAIUMHA C  Y4ETOM
CaMOCTOSITETTLHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaegoBaTe/bCKue 1efCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATENbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,,  (PUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MPOOIEMY,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (OPMHPOBATH THUIOTE3y, apTyMEHTHPOBATh
CBOIO TIO3UIINIO, MHCHHE,

MIPOBOJUTH CAMOCTOATENFHO CIUIAHUPOBAHHBIN IKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro 00beKTa, SIBICHHUs, TpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTYy 00bEKTaMHU, SIBICHUSIMU, TIPOIECCAMU;

CaMOCTOSITEILHO (HOPMYJIHpPOBaTh OOOOIIEHUS W BBIBOJABI IO pPe3yjbTaTam
NPOBEIEHHOTO  HAONIOJIEHUsI, HCCIIEOBAHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJTYyYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

POrHO3UPOBATh BO3MOXKHOE PAa3BHTHE TMIPOIECcCca, a TakKe BBIIBUTATH
IIPEITONIOXKEHHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.



Pa0ora ¢ unpopmanueii:

BBISIBJISITh JEPUIUTHI MHPOPMAIUK, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIsI pELICHUS 3a]1a4H;

BbIOMpATh MH()OPMALMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh MH(OOPMAIMIO PA3JIUYHBIX BUIOB U
dbopm npecTaBIeHNUS,

CTPYKTYypUpOBaTh MHGOpPMaLMIO, MPEACTaBIATh €€ B pa3iudHbIX (opmax,
WUTIOCTPUPOBATh Tpaduyuecky;

OLICHUBATh HaAEKHOCTh uH(popMau no CaMOCTOSITETILHO
c(OopMyIUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE AeHCTBUS

OO0menue:

BOCIPHUHHMMATh U (POPMYJIMPOBATH CYKJI€HHS B COOTBETCTBUU C YCIOBUSMHU H
HenssMu OOIIEHMsI, SICHO, TOYHO, T'PAaMOTHO BBIPaXkaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IMCBMEHHBIX TEKCTaxX, JaBaTh IOSCHEHUS 110 XOAY PEUICHUsS 3a/laud,
KOMMEHTUPOBATh MOIYy4YECHHBIA PE3yJIbTaT;

B XOZl€ OOCYXJI€HHUsI 3aJ1aBaTh BOINPOCHI MO CYIIECTBY OOCYXAAEMOU TEMBI,
npoOsieMbl, penaeMoil 3ajaud, BBICKA3bIBATh WJEH, HAIECJICHHbIE HA TIOHMCK
pelIeHns, COIOCTaBIIATh CBOU CYXICHUSA C CYXKICHUAMH JAPYIMX YYaCTHUKOB
auanora, oOHapyXHBaTh Pa3IMYUEe M CXOACTBO MO3UIMI, B KOPPEKTHOU (opme
(GopMynHpOBaTh pa3HOIIACHs, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YNbTAThl PELICHUS 3a]1au, SKCIIEPUMEHTA, UCCIEN0BAHNUA,
IPOEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHHS € Y4E€TOM 3ajad
NpEe3eHTalUN U 0COOCHHOCTEN ayIUTOPHUN.

PeryasiTuBHbIE YHHBEPCAJIbHbIE YYeOHbIE 1eCTBUSA

Camoopranusanus:

COCTaBJISATH IIJIaH, AJITOPUTM PEIICHUS 3aJa4M, BBIOUPATh CIIOCOO pelieHus ¢
y4ETOM UMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUIN C yUETOM HOBOW UH(POPMAIUU.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIaJIeTh ~ HABBIKAMHU  TO3HABAaTEIbHOM  pediekcuu Kak  OCO3HaHUsA
COBEPIIAEMBIX JICICTBUIA YU MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJIETh
crioco0aMu CaMOTIPOBEPKH, CAMOKOHTPOJISI TpOIecca M PE3ysibTara PEIICHUs
MaTEMaTUYECKOM 3a]1a4H;

MPEIBUJIETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PELUICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HaWJICHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHMBATh COOTBETCTBHUE PE3yJIbTaTa IEIH U YCIOBUAM, OOBSICHATH MPUUHHBI
TOCTHYKCHHS WM HEAOCTYDKCHUS PE3YJIbTATOB JICATEIbHOCTH, HAXOAUTh OIIHOKY,
JlaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

MOHMMATh M HCIIOJIH30BAaTh MPEUMYIIECTBA KOMAaHIHONH M WHIUBHIYaJIbHOU
paboThl mpu pelmeHur Y4eOHBIX 3a7a4y, MPUHUMATh Ieb COBMECTHOM
JIESTENHHOCTH, TUTAHUPOBATh OPTaHU3AIUI0 COBMECTHOM palOoThI, pacHpeaeisTh
BUJIbI palOT, JOroBapuBaThCs, OOCYXXJAaTh MPOLECC U pPe3yiabTaT padoTHI,
000011aTh MHECHHS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYMIOBBIX QopMax paboTsl (0OCYyxIeHus, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMBI» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl |
KOOPJMHUPOBATh CBOM JACHCTBUS C JPYrUMHU YJIC€HAMH KOMAaHbI, OIICHUBATH
Ka4ecTBO CBOEro BKJIaJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIHPOBAHHBIM
yYaCTHUKAMU B3aHUMOJICHCTBHSI.

IHPEIMETHBIE PE3YJIBTATHI

K xony 10 kiaacca oOyJaromuiicss HAyIUTCS:

e CBOOOAHO OINEPUPOBATH OCHOBHBIMU MOHITHSAMH CTEPEOMETPUU MPH
pELIeHUH 3a1a4 U TPOBEICHUHM MATEMATHUYECKUX PACCyKIECHUN;

e TMPUMEHATH AaKCMOMbBI CTEPEOMETPUU U CIICJCTBUA U3 HUX IPHU PEUICHUU
reOMEeTpUYECKUX 3a/1a4;

e KIACCU(HUIMPOBATh B3aUMHOE PACIIONIOKEHHUE MPSMBIX B MPOCTPAHCTBE,
IJIOCKOCTEW B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOAHO OIEpPUPOBATH IOHATUSAMH, CBSI3aHHBIMM C yIJIaMH B
IPOCTPAHCTBE: MEXAY MNPSAMBIMM B IPOCTPAHCTBE, MEXAY MPSIMOW HU
IUIOCKOCTHIO;

e CBOOOJIHO ONEPUPOBATH MOHITHUIMU, CBA3aHHBIMU C MHOT'OI'PAaHHUKAMU;

e CBOOOJHO paclo3HaBaTb OCHOBHBIE BHUAbl MHOTOIPAaHHUKOB (TpU3Ma,
nUpaMua, NpsSMOYTOJIbHBINA Napajuiesenunes, Kyo);

e KJIAaCCH(QUIMPOBATh  MHOIOIPAHHHUKHW,  BbBIOMpass  OCHOBAHWS  JJs
KJIacCU(pUKAIUK;

e CBOOOAHO ONEPUPOBATH MOHSATUSIMH, CBSI3AHHBIMHM C  CEUYEHHUEM
MHOT'OI'PaHHHUKOB IIOCKOCTBIO;

e BBIIIOJIHATH napajuienbHOE, LEHTPATLHOE " OpPTOrOHAJIbHOE
MPOEKTUpOBaHUE (UTYp Ha IJIOCKOCTh, BBIIOIHATH M300pakeHus (uryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYEHHS MHOIOTPAHHUKOB PAa3JIMYHBIMU METOJIAMH, BBIIIOIHSITH
(BBIHOCHBIE) TIJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX O0BEMHBIX QUTYD:
BUJI CBEPXY, COOKY, CHU3Y;



BBIYUCIIATh  IUIOMIAAM  TIOBEPXHOCTEM  MHOTOTPAHHHKOB  (TMpH3Ma,
nupamMuia), FeOMETPUUYECKUX Tell C TPUMEHEHUuEM (HOpMYIT;

CBOOOTHO OIEPUPOBATH MOHITHIMU: CUMMETPHUS B TMIPOCTPAHCTBE, IIEHTD,
OCh M IUIOCKOCTh CUMMETPHUHU, LEHTP, OCh U IUIOCKOCTh CUMMETPHUHU
Quryps;

CBOOOZIHO OIEPUPOBATH MOHSTHSIMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpAMHATaM B IIPOCTPAHCTBE;

BBITOJIHATH JEUCTBUS HAJl BEKTOPaAMU;

pemarh 3aJadyd Ha J0Ka3aTelbCTBO MATEMAaTUYECKUX OTHOILICHUH U
HaXO0XJCHUE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSAS HU3BECTHBIC METOJbI
IIPY PELICHUH MAaTEMAaTUYECKUX 3a/]1a4 MOBBILIEHHOIO U BBICOKOI'O YPOBHS
CJIOKHOCTH;

MPUMEHATh NPOCTEHIINE NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX 3a/1a4;
W3BJICKaTh, MPEOOPA3OBBIBATE W HMHTEPIPETHUPOBATH HHPOPMAIHIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (QUTrypax, MPEeACTABICHHYIO Ha
YepTekKaxX U PUCYHKAX;

IPUMEHATh TIOJIyYCHHBIE 3HAHUS HAa [PAKTUKE: CpaBHUBAThL U
AHAJIM3UPOBATh PEAJIbHBIC CUTYAIMW, MPUMEHITh MU3YYEHHBIC MOHSATHUS B
mpoiecce IOMCKa pelieHdus MaTeMaTUdeckd  CcPopMyTUpOBaHHOU
npo0JieMbl, MOJIEIUPOBATh pEATbHBIE CUTYyallMM Ha SA3BIKE T€OMETPHH,
MCCIIEIOBATh MOCTPOCHHBIE MOJAEIU C UCIIOJIb30BAHUEM I'€OMETPUUYECKUX
MOHSATUM W Teopem, ammapara aiareOpbl, pemarbh MPaKTUUYECKUE 3aJauu,
CBSI3aHHBIE C HAXOXKJIECHUEM I'€OMETPUUYECKUX BEIUYUH;

UMETh MpPEACTaBICHUS] 00 OCHOBHBIX dTalax pPa3BUTHUS T€OMETPUH Kak
COCTaBHOM 4acTu GyHIAMEHTA PAa3BUTHUS TEXHOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC , 3 yaca

KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/ie/ioB U TeM (undposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMbl Bcero o0pa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl
BBeneHue B cTepeoMeTpuIo 23 1 2 bubnuoreka LIOP
B3anMHoe pacronokeHue NpsMbIX B
P P 6 1 1 UHdpoypok
MIPOCTPAHCTBE
[NapannenbHOCTh MPSMBIX U TUIOCKOCTEH B
8 1 Yun.py
IIPOCTPAHCTBE
[lepnieHAUKYIAPHOCTD MPSIMBIX U
prieHi Uy p P 25 2 UHboypoK
IJIOCKOCTEH B MPOCTPAHCTBE
VYribl U paccTosTHUS 16 bu6mmoreka LIOP
MHororpaHHuKu 7 1 bubmuoreka LIOP
BekTopsl B mpocTpaHcTBe 12 1 NHboypok
IToBTOpEeHME, 0000IICHNE U CHCTEMATH3AIIHAS
P - 1 5 2 bubmuoreka LIOP
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 8







MNOYPOYHOE IINIAHUPOBAHHUE
10 A KJIACC , 3uaca B Heaei0, Bcero 102uaca.

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

KonTpoabhbie

Bcero
padoThbI

IIpakTH4eckne
padoTsI

Jara
U3yueHus

JJIeKTPOHHbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapalIebHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3KA

4.09

bu6mmoreka LIOP

[ToHsATHS cTepeoMeTpHH: TOUYKA, IPSIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHUS HAa PUCYHKE
TUIOCKOCTH, MapaJIEIbHBIX MPSIMBIX
(OTpe3KOB), cepeIHbI OTpPE3Ka
[MonsiTHs: IepeceKaromuecs MmIOCKOCTH,
NepeceKaronInecs npsiMasi v IIOCKOCTh;
MOJIYTIPOCTPAHCTBO

5.09

6.09

bu6mmoreka LIOP

bubmmoreka LIOP

[lonsaTus: nepecexaronuecs MmIoCKOCTH,
nepecexaronirecs rnpsiMasi 1 miocKocCTh;
MOJIYTIPOCTPAHCTBO

11.09

MHororpaHHuKH, U300pakeHHE
MPOCTEHUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIUX 00BEKTOB

12.09

NHdoypok

MHororpaHHUKH, H300pakeHne
MPOCTEUIINX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOIIUX O0OBEKTOB

13.09

NHpoypok

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE

18.09




CJIICACTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U NIEPBHIE
CJIEICTBUS U3 HUX

19.09

bubmuoreka [IOP

AKCHOMBI CTEPEOMETPHUHU U TIEPBbHIE
ciencTBus U3 HUX. CocoObl 3agaHus
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE.
O003HaueHus NPSIMbIX U IUIOCKOCTEN

20.09

bubmmoreka LIOP

10

N300paxkeHne ceueHuil nmupaMuisl, Kyoa u
MPU3MBI, KOTOPbIE MIPOXOAT Yepe3 ux
pé6pa. M3o0Opaxenue nepeceueHus
MTOJIY4EeHHBIX IUIOCKOCTeN. PackpammBanue
MOCTPOCHHBIX CEUCHUI Pa3HBIMH LIBETAMH

25.09

NHdoypokK

11

N300pakeHue ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4EeHHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMU LIBETaMU

26.09

NHpoypoK

12

N300pakeHne ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pé6pa. M3o0Opaxenue nepecedeHus
MIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOECHHBIX CEYEHUH pa3HbIMM LIBETaMU

27.09

NHpoypoK

13

N300pakeHue ceueHuil mupaMusl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOJAT YEpe3 UX
péopa. M3o0paxenue nepecevueHus
IIOJIY4E€HHBIX IUIOCKOCTeN. PackpammBanue
IIOCTPOCHHBIX CEYEHHUH Pa3HbIMU LIBETAMU

2.10

NHPoypoK

14

MeTtoa cre1oB JIs TOCTPOSHUS CeUSHUI

3.10




15

Merton cnenoB Ju1sl TOCTPOCHUST CEUCHHUI.
CBoiicTBa nepecedeHuid MpsIMbIX U
IJIOCKOCTEH

4.10

NHpoypoK

16

Mertoa creoB i IOCTPOSHUS CEUEHUH.
CBoiicTBa epecevyeHHi MPAMbIX U
IIJIOCKOCTEN

9.10

NHpoypok

17

[TocTpoeHue ceveHwmii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceix'I M 3aI1MCh HI1aroB
MOCTPOCHHUSI

10.10

NHpoypoK

18

[TocTpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha péopax. Coznanue
BBIHOCHBIX ‘-IGpTG)KGfI U 3aI1MCh HI1aroB
MOCTPOCHHUS

11.10

but6mmoreka [LIOP

19

[TocTpoenue ceuenunii B mupamue, Kyoe
o TpéM Toukam Ha peopax. Coznanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS

16.10

but6mmoreka LIOP

20

[MocTpoenue ceueHuit B mupamue, Kyoe
o TpéM ToukaM Ha péopax. Co3znanue
BBIHOCHBIX qepTexceﬁ " 3aI1MCh HI1aroB
MOCTPOCHHUS

17.10

bu6nmnorexka LIOP

21

[ToBTOopenue miannmeTpun: Teopema o
MPONOPIMOHATBHBIX oTpe3kax. [lomooue
TPEYTrOJIbHUKOB

18.10

but6mmoreka [LIOP

22

IloBTrOopenue mianuMerpun: Teopema
Menenag. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX YepTexax. McTtopus pazButus

23.10

but6mmoreka LIOP




23

INIAaHUMETPHUHN U CTEPEOMETPUU

Kontponbhas padota "AKCHOMBI
crepeomerpuun. Ceuenus"

24.10

bubmuoreka [IOP

24

B3aumHOe pacnonoxeHue npsMbIX B
npoctpancTBe. CKpenuMBaoIuecs
npsiMble. [Ipru3Haky ckpemuyBaronmxcs
npsmbix. [lapanenbHble npsiMble B
IIPOCTPAHCTBE

25.10

but6mmoreka [IOP

25

Teopema 0 CylIeCTBOBaHUM U
€AMHCTBEHHOCTH NPSIMOI NapaljIeIbHON
JAHHOM NPSIMOM, TPOXOASAIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEkKAEH HAa JaHHOU
npsaMoi. Jlemma o nepeceyeHun
MapaJIeNIbHBIX IPAMBIX IIJIOCKOCTBIO

1.11

NHdoypok

26

[TapamnenbHOCTB TpeX NpsAMBIX. Teopema o
TpEX MapajuIeNIbHBIX NPsAMBIX. Teopema o
CKPEIMBAIOIINXCS IPSIMBIX

2.11

NHdoypoK

27

[TapannenbHoe NPOEKTUPOBAHUE.
OcCHOBHBIE CBOMCTBA MapaslIeIbHOTO
npoektupoBanus. M300paxkeHne pa3HbIX
¢buryp B mapayienbHON TPOEKINN

3.11

NHboypok

28

LenTpanbHas npoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMMU. YTOII
MEXY NPSMBIMHU

6.11

NHdoypok

29

3aga4yy Ha TOKA3aTEILCTBO U
HUCCICAO0BAHUEC, CBA3aHHBIC C
Paco0KEHUEM TPSMBIX B TPOCTPAHCTBE

7.11

NHpoypok

30

[TonsaTHs: MapanaeabHOCTh NPAMOUN U

8.11

NHpoypok




IUIOCKOCTH B IpocTpaHcTBe. [Ipu3nak
HapauIeTbHOCTH MPSIMOH U TIIOCKOCTH.
CBoiicTBa napamieaIbHOCTH IPIMON U
TUIOCKOCTH

31

['eomeTpuueckue 3aa4u Ha BRIYUCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
MapaljIeIbHOCTHIO MPSMBIX U TNIOCKOCTEH
B IIPOCTPAHCTBE

13.11

NHpoypok

32

[locTpoenue ceuenus, IPOXOASIIETO Yepes3
JAHHYIO TIPSIMYIO Ha YepTEkE U
MapajyIeIBbHOIO IPYrou npsmoi. Pacuér
OTHOILICHU I

14.11

NHpoypok

33

[lapannensHas npoexuus, IPUMEHEHUE
IUISL TIOCTPOCHUS CeUEHU KyOa U
napaienenumnena. CpoiicTBa
napajuieNienuIe/1a U Ipu3Mbl

15.11

NHdoypoK

34

[MapannensHele wiockocty. [Ipusnaku
napajieNbHOCTH JIBYX IJIOCKOCTEH

20.11

but6mmoreka [IOP

35

Teopema o napauieIbHOCTH U
€IMHCTBEHHOCTH IUIOCKOCTH, IPOXOASAIIEH
yepes TOUYKY, HE MPUHAIICKAILYIO TAHHON
IJIOCKOCTH U CJIEACTBHUS U3 HEE

21.11

bu6nmnorexka LIOP

36

CBolicTBa napasuIeIbHbIX INIOCKOCTEN: O
[IapAJIICIIBHOCTH MIPSIMBIX IIEPECCYCHUS
[P [IEPECEYCHUHN IBYX ITapajlIeIbHbIX
IIJIOCKOCTEMN TPEThen

22.11

bu6mmoreka LIOP

37

CBoiicTBa mapaniesbHbIX MI0CKOCTEN: 00
OTpe3Kax MapajulesIbHbIX MPSIMBbIX,

27.11

bu6mmoreka LIOP




3aKJIFOYEHHBIX MEKAY NapajuieIbHbIMU
IUIOCKOCTSIMU; O MEPECEUEHUH MPSMOiL ¢
JBYMsI NTapalIebHBIMU INIOCKOCTSIMHU

38

[ToBropenue: Teopema [Tudaropa Ha
IIOCKOCTH

28.11

but6mmorexa [LIOP

39

[ToBTOpEHME: TPUTOHOMETPHUS
MPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA

29.11

but6munorexa LIOP

40

CaoiicTBa Ky0a 1 MPSIMOYT'OJIBHOTO
napasuiesenune1a

4.12

but6mmoreka [LIOP

41

Brruncnenue 1iauH OTpe3KOB B KyOe 1
MPSIMOYTOJIBHOM Tapajuiesenunesie

5.12

NHdoypok

42

[lepneHAUKYISAPHOCTD IPAMOM U
mockocTH. [Ipusznak
NEPIEHINKYJIIPHOCTH IPSIMOU U
IUIOCKOCTH

6.12

MHPOYpPOK

43

[lepneHAuKyISIPHOCTD IPSAMOM U
m1ockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH NPSIMOU U
IUIOCKOCTH

11.12

yyun.py

44

Teopema 0 CylIeCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, TPOXOIALIEH
yepes TOUKY ITPOCTPAHCTBA U
MEePIECHANKYJISIPHOMN K MIIOCKOCTH

12.12

yyn.py

45

[InockocTH 1 EepIEeHINKYIIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

13.12

but6mmoreka LIOP

46

IInockocT U NEpNEeHIUKYIAPHbIE UM
IpsIMble B MHOT'OI'paHHHUKaX

18.12

but6mmoreka [IOP

47

[lepnenauKysip U HaKJIOHHASA.

19.12

but6mmorexa [IOP




[TocTpoeHue neprneHauKynsapa U3 TOYKU Ha
MIPSIMYIO

[lepneHauKyIsIp U HAKJIIOHHAS.

48 [locTpoenue nepneHUKYIsIpa U3 TOUKH HA 20.12 bu6mmoreka [IOP
PSIMYIO

49 Teopema o TpEx meprneHANKYIsIpax 25 1o AHbOYPOK
(npsiMas 1 oOpaTHast)

50 Teopema o TpEX nepneHANKYISIPaAxX 2612 MHbOYPOK
(nmpsimast u oOpaTHast)

51 VYron Mexay CKpelrBaroIuMUCs 7 12 AHbOYPOK
MPSIMBIMU
[Touck mepneHANKYISIPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX 9.01 yun.py
IIJIOCKOCTEMN

53 OpToroHajibHOE MMPOCKTUPOBAHUE 10.01 yum.py
[TocTpoenue ceueHmii Kyda, MPU3MBI,

54 npaBI/InLHoﬁ NUpaMUIbI ¢ IIOMOIIBIO 11.01 yumn.py
OpPTOTOHAILHOM MPOEKIINH
[loctpoenue ceuenuii kyda, IpU3MBbl,

95 MPaBUJIBHON MUPaMHUJIBI C TOMOUIBIO 15.01 bubnuorexa [IOP
OpPTOTOHAJIBLHOUN MPOEKIUU
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEILHO II0cKOCTH. [lImockocT 16.01 but6mmoreka [LIOP
CUMMETPHU B MHOTOTpaHHUKAX

57 IIpu3Hak NepHeHAUKYIIPHOCTH IPIMOU U 17.01 BuGmorexa LOP
MJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU
[IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér

58 22.01 NHboypok

paCCTOﬂHI/Iﬁ OT TOYKH JO IINIOCKOCTHU




59

[IpaBusibHBIE MHOTOTpaHHUKU. Pacuér
PacCTOSTHUN OT TOYKH JO IMIIOCKOCTH

23.01

bubmmoreka LIOP

60

CriocoObI OIYCTUTH MEPIICHAUKYJIISPHIL:
CUMMETpHUS, CABUT TOYKH I10
napayieaIbHON MPSMOM

24.01

bu6mmoreka LIOP

61

CnBur no HenapasuieJIbHON NpsIMOH,
U3MEHEHUE PACCTOSHUM

29.01

NHpoypok

62

Konrponbnas padora "B3anmuoe
PacIoJIOKEHUE TPSAMBIX U IUIOCKOCTEN B
npoctpaHcTae"

30.01

63

64

[ToBTOpEHME: Yros MeXIy NPSMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJIBHOM TPEYTOJIbHUKE, TeOpeMa
KOCHUHYCOB

[loBTOpEHME: yrom Mmexnay
CKpCIIUBAIOIIUMUCA ITPAMBIMU B
IIPOCTPAHCTBE

31.01

5.02

NHpoypoK

bubmnoreka LIOP

65

I'eoMeTpuueckre METOIbI BEIYUCICHUS
yria MeXy MpsIMbIMA B MHOTOTpaHHHUKAX

6.02

bub6mnoreka LIOP

66

JIByrpaHHbIil yroi. CBOWCTBO JIMHEHHBIX
YIJIOB ABYTPAHHOTO yrja

7.02

but6mmorexa [IOP

67

[lepnenaukynspusle miockocTH. CBOICTBA
B3aMMHO NEPIIEHIUKYISIPHBIX IIIOCKOCTEN

12.02

bu6mmoreka LIOP

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEM; TEOpEMa O MPSIMOU
IIEPECEUEHUS IBYX IUIOCKOCTEMN
NEPIEHANKYIAPHBIX TPEThEeH MIOCKOCTH

13.02

nHPOYpoK

69

[IpsimoyTonbHBIN Mapanienaenunes; Kyo;

14.02

nHPOYpOoK




HU3MEPCHNA, CBOMCTBa MMpsAMOYI'OJIbHOI'O
napajuiejacnuicaa

70

Teopema o guaroHanau IPsIMOYTOJIBHOTO
napajulesIenuIe a U CIEICTBUE U3 HEE

19.02

71

CTepeOMeTpI/I‘leCKI/Ie U IIPUKJIAJIHBIC
3aaa4u, CBA3aHHBIC CO B3aUMHbBIM
PACIOJIOKCHUEM IIPAMBIX U INIOCKOCTHU

20.02

nHdoypoK

72

HOBTOpeHI/IC: CKpCIIUBAOIUCCS IPSAMBIC,
napajiIeJIbHBIC IIJIIOCKOCTH B CTAHAAPTHBIX
MHOTI'OI'paHHUKAX

21.02

Yun.py

73

74

[Tapa mapasenbHbIX INIOCKOCTEHN Ha
CKPELIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEX1Y CKPEIINBAIOIIUMUCS IPSIMBIMU B
MPOCTBIX CUTYAITHIX

PaccrosiHre OT TOUKH 110 TNIOCKOCTH,
paccTosiHUE OT MPSIMOM 70 MIIOCKOCTH

26.02

27.02

nHPOoypoK

nHdoypoK

75

Brrunciienue pacCToOSHUN MEXKITY
CKPEIIMBAIOIIUMHUCS TPSIMBIMHU C
MOMOUIBIO EPIEHIUKYIISIPHON MIIOCKOCTH

28.02

nHdoypoK

76

TpéxrpaHHbIil yroj, HEpaBeHCTBA AJIs
TpexrpaHHbIx yrioB. Teopema [Tudaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yIiia

4.03

nHPOYpPOK

77

DneMeHTHI ChepUIeCKO TeOMETPHH:
reoie3nuecKue JTMHUN Ha 3emiie

5.03

but6mmoreka LIOP

78

Konrtponbnas padora "Yrisl u
pacctostHug"

6.03

79

CucremaTtu3zanust 3HaHUN "MHOTOrpaHHUK

11.03

but6mmorexa [IOP




U €70 DJIIEMEHTEI"

[Tupamuna. Buael nupamun. IpasunbHas

80 1 12.03 NMHOOYPOK
nupamMuIa

81 [Tpusma. Ilpsimast 1 HaKIOHHASI TPU3MBI. 1 13.03 AHbOYPOK
[IpaBunbHas npuzMa

82 [Tpsamoit napannuenennne)l, 1 18.03 Van.py
MPSMOYTOJIBHBIN Mapajienenunes, Kyo

83 BLV,IHyKnLIe MHOTOrpaHHUKH. Teopema 1 19.03 AHbOYPOK
Olinepa
Boinmykisie MHOTOrpaHHHKU. Teopema

84 Olinepa. [lpaBunbpHbIE U TOTYIIPaBUIIbHBIE 1 20.03 nHdoypok
MHOTOT'PaHHUKHU

85 KonTponbhas pabora "MuororpaHHuku" 1 1.04

86 [ToHsiTHE BeKTOpa HA TUIOCKOCTH H B 1 504 AHbOYPOK
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 3.04

88 Pa3nocTh BekTOpOB 1 8.04

89 [IpaBwito mapaienenuriea 1 9.04

90 YMHOXEHHE BEKTOPa Ha YUCIIO 1 10.04
PaznoxeHnue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISKAITUX B OJTHOM 1 15.04
IUIOCKOCTH

92 CkansipHo€ MpOU3BE/ICHNE 1 16.04

93 Beruuciienue yria Mexy BEKTOpaMH B 1 17.04 bewy ers
IIPOCTPAHCTBE

94 [pocreiimme 3a1auu ¢ BEKTOpaMu 22.04

95 [pocreiimme 3a1a4u ¢ BEKTOpaMu 23.04




96

[Ipocreiive 3a7a4u ¢ BEKTOpaMu 1 24.04 pewy ers
97 [Ipocreiiue 3aga4m ¢ BEKTOpaMu 1 29.04 peluy ers
98 O06o001IeHNEe U CHCTEMATH3aLKs 3HAHUI 1 30.04 peuly ers
99 O0001Ienre U cUcTEMAaTH3aII 3HAHUH 1 6.05 peLy ers
100 Hrorosast koHTpoIbHAs paboTa 1 7.05 pewy ers
101 HToroBast KOHTpOJIbHAs paboTa 1 13.05 peLy ers
102 O0001IeHre U cUCTEMATH3aII 3HAHUH 1 14.05 peLy ers

OBUIEE KOJIMYECTBO YACOB I10 102

[TPO'PAMME










YYEBHO-METOJ/IMYECKOE OBECITEYEHUE OBPA30BATEJLHOTO
MPOLIECCA

MaremaTuka: anrebpa 1 Hayalla MaTeMaTUYECKOTro aHainu3a, reomerpus. 10-
11 xnaccel (aBTopsl JI.C. AtanacsH, B.®. byry3os, C.b. Kagomiiesa u nip.)
Pabouas nmporpamma k yueobnuky reomerpus JI.C. Atanacsiu
Meronunueckue pekomenaanuu k yueonuky JI. C. Atanacsna, B. .
byry3osa, C. b. KagomiieBa u np. Mocksa «IIpocsemnue» 2023r.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

Yuebnuk 10-11 knaccet (aBTopsl JI.C. Atanacsu, B.®. byry3os, C.b.
KanomiieBa u 1p.)
Pa6ouas Terpaas. 10 knacc (aBrops! FO.A. I'mazkos, .. FOnuna, B.®.

Byty30B)
HNunaktudeckue marepuaiisl ( aBTop b.I'. 3uB)

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

KonctpykTop paboumnx mporpamm

[Toypounsie pazpabotku 10-11 kmaccsl ( aBropsl C.M. CaaksiH, B.O.
ByTy30B)

[Toypounsie pa3padotku 10 knace (B.A. IkoBeHKo)
KontponsHo-uzmepurenbusie Mmatepuansl 10 knace ( coct. A.H. Pypykun)

HUDPPOBBIE OBPA30BATEJIbBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET
bu6anoreka LIOP
Nudoypoxk
Yuun.py
JIHeBHUK.pY (JIOMaIllHUE 3aJjaHus OHJIAlH Ha mIaTtdopme
«[IpocBemieHue)
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