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MNOACHUTEJBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLIUILINH
€CTECTBEHHO-HAYYHOW HAIIPAaBICHHOCTH W IPEIMETOB T'YMAaHHMTAPHOTO ILIMKJIA.
[lockonbKy  JIOTHUECKOE  MbIIUIEHHE,  (QOpPMHPYEMOE  MNpU  U3YYEHUU
0Oy4aIOIUMHUCS TMOHSATUIHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKACHUIN MPU PEIICHHH T'€OMETPUUYECKUX
3aJla4y, YMEHHE BBIIBUTaTb M OINPOBEPrarb THUIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELIEHUH 337a4 €CTECTBEHHO-HAYYHOI'O LHUKJIA, B YaCTHOCTHU
dbuznyecKkux 3aaad.

[lenb ocBoeHus nporpamMmsl yueOHOro Kypca «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHOM obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  O0OecleueHUE  BO3MOXKHOCTM  MPUOOpPETeHHSs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKUX 3HaHMM W JIeHCTBUH,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEIIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKU.

[IpuopuTeTHBIMM 3aJlayaMy Kypca TIE€OMETpHUHM Ha YriayOJIEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIKUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

—  pacuIMpeHHEe MPEICTaBICHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbI U
(dbopMHpOBaHKE OCO3HAHUS B3aUMOCBSI3H T€OMETPHUH C OKPYKAIOIINUM MUPOM;

—  (opmupoBaHue TMpeACTaBICHUS O MPOCTPAHCTBEHHBIX (QUIypax Kak o
BOKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHUCHIBATh U H3y4aTh
pa3HbIE SBJICHUS OKPY>KAOLIET0 MUPA, 3HAHWE MOHATUIHOIO almapara 1o pa3aeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

—  ¢opMUpOBaHHE  YMEHHUS  BJAJeTh  OCHOBHBIMH  MOHATHSAMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMynl U yMeHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJIapTHHIE CIIOCOOBI pEIICHU 3a/1aY;

—  (opmMupoBaHMEe YMEHHS paclo3HaBaTh HAa YEPTEKAX, MOJIECISAX U B PEATbHOM
MUpE MHOTOTPAaHHUKM M Teja BpalleHUs, KOHCTPYUPOBATH T'€OMETPUYECKHE
MOJECIIH;

—  (opmMupoBaHME MOHUMAHUS BO3MOKHOCTH aKCMOMATHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TeOpuil, GOopMUpOBaHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJICHUHN PACCYKICHUN;

—  (opmupoBaHue yMEeHHS BIAJETh METOJAMH JIOKA3aTEIbCTB U aJTOPUTMOB
pELICHUs,, YMEHHUSI WX HMPUMEHSATh, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XOJI€ PELICHMS CTEPEOMETPUUECKHUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COAECPKAHUEM,
dbopMupOBaHHE TMPENCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPHU
00O0CHOBaHUHU MaTEeMAaTHUYECKUX YTBEPXKJIECHUN U POJIM aKCHOMATHKHU B MIPOBEICHUU
JNEAYKTUBHBIX PacCyKICHUM;



—  pa3BUTHE U COBEPIICHCTBOBAHUE WHTEIJIEKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00y4JaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECca K U3YYEHUIO TEOMETPUU;

—  (opmupoBanue GyHKIHOHATBHOM IPAMOTHOCTH, PEJIEBAHTHON T'€OMETPHUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYalMsIX W MPU U3YYEHUU JPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICIUPOBAHUSI PEANBbHBIX CUTyallUid, HCCIEIOBAHMUS TMOCTPOEHHBIX MOJICIICH,
MHTEPIIPETALUY MOJYYEHHBIX PE3YJIbTAaTOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 «xmaccax sBimsroTcsi:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema Bpamenus», «BekToppl W  KOOpAWHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
MOHATUSIMUY», PEICBAHTHBIMU T€OMETPUM HA YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATENbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep KaTeNIbHBIM JIMHUSM, HO U 110 Tojam oOyuenus. Cojaepikanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHuss denepaibHoil paboueit
MIPOrpaMMBbl, pacHpeleNEHHBIM IO TojaaM OOyYeHHs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4ToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOMPOCaM O0y4aroIIuecs
oOpamiajucb  HEOJHOKpPaTHO. OTO  TMO3BOJIAET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TOHSATHUSIMU U HaBBIKAMU MOCIIEI0OBATEIBHO U MOCTYNATENbHO, C
coOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKJIFOYATh B OOIIYIO
CUCTEMY NeOMETPUUYECKUX MPEACTaBICHUN O0yJarOlUXCs, pacupsst U yriyossis
e€, 00pa3ys NpOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOJIEHHOM YPOBHE MO3BOJISECT:

. co3maTh ycinoBus g auddepeHuanuu  00ydeHus, IOCTPOCHHUS
WHIUBUIYAbHBIX  00pa3oBaTeIbHBIX TMporpamMMm, oOOecrneyuTh yriayOn€HHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

. MOATOTOBUTH OOYYAIOIIUXCSI K TPOAOIKCHUIO HM3YyUYCHUS] MATEMATHUKH C
yaétoM BbIOOpa Oynmymied mpodeccun, obecriednBas MPEEMCTBEHHOCTh MEKIY
o0muM u npodeccuoHaIbHBIM 00pa30BaHUCM.

Ha wusydenue ydebHOro kypca «l'eomerpusi» Ha yriayOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 ygaca B Hegenmo). CornacHo yueonomy miany MBOY Kanutsenckoii COIII,
Ha u3ydeHue reometpun 10 kmacce otBoguTces 34 Henenu, 3 yaca B HENEIO, T.C.
koJimuecTBo yacoB — 102. B 2024-2025 yuyeOHOM roay omnpeseneHbl Cleayromme
npa3aHuuHble AHU: 4 HOs0ps, 1-8 smBapsa, 1, 2, 8, 9 masa (cormacHo Ilpoekra
nocta”oByieHus IIpaBurenscrBa PO "O nepeHoce BrIxoaHbIX aHei B 2025 roay"
(Muntpyn Poccum ID mpoekra:148579)). KomndyecTBO 4acoB 1O COCTaBICHHOMY
KaJleHJapHo-TeMaTndeckoMy rmianupoBanuio — 101. Tlporpamma peanusyercs 3a
CYET YIUIOTHEHUS MaTepuaa.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anmHOEe pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IEpeceKarolmecs,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamuienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMON
u 1ockoctd. [lapamienbHoe M UEHTpaJbHOE MPOEKTUPOBAHUE, U300paKE€HUE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajijIeIbHBIX IIJIOCKOCTEH. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJIIEIbHBIE W IEPIEHAUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOopeMa O IIpPsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPHEHIUMKYJSAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yriia. TpEXTpaHHbI U MHOTOI'PDaHHBIE YIJIbI.
CBoiicTBa IUIOCKMX YIJIOB MHOrorpaHHoro yria. CBolcTBa IUIOCKUX U
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs MPU3MbI, OOKOBAsI U MOJHAS TOBEPXHOCTh MPHU3MBI.
[lapannenenunen, OPsAMOYTOJbHBIA — MMAPAJUIEIENUIIE] W €r0  CBOMCTBA.
Kparuyaiimme 1myTM Ha DIOBEPXHOCTM MHOrorpaHHuka. Teopema Oinepa.
ITpoctpanctBenHass Teopema Iludaropa. Ilupamumpa: n-yronbHas nupamuza,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TpaHel
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npaBWIbHOM nupaMubl. IIpaBuibHbIE MHOIOTPaHHUKHW: MPAaBHIIbHAs NpU3Ma U
npaBWibHAs NUpamMuAa, MpPaBHIbHAs TPEYroyibHAas NUpPaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o nNpaBUIBHBIX MHOTIOTPAHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHald, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM MMOBEPXHOCTH NPSIMOW MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomanp OOKOBOM MOBEPXHOCTH U IOBEPXHOCTH NPABUIBHOW MHpPaMUbI,
TeopemMa O IUIOAAN YCEYEHHOW MMPAMU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBl CHMMETPHUM  IPABHUIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielenuneaa, CUMMETPUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
UpaMUIblL.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHsATUSA: BEKTOp B MPOCTPAHCTBE, HYJIEBOH BEKTOpP, UIMHA HEHYJEBOTO
BEKTOpa, BEKTOPbl KOJUIMHEAPHBIE, COHAIPABIEHHBIE U IPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHUE BEKTOpa Ha
yucyo. CBoOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTue KOMILTaHApHBIE BEKTOPHI. lIpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O Ppas3lIOKEHUHM BEKTOpa IO TpEM
HEKOMIUIAaHApHBIM  BekTopaM. lIpsimoyrosmpHas  cucremMa  KOOpAMHAT B
npoctpancTBe. KoopaunaTel BekTopa. CBsi3b MEXIy KOOpAHWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJI Mexay BekTopamu. CKalsipHOE NpPOU3BEICHUE
BEKTOPOB.



IJIAHUPYEMBIE PE3YJbTAThI OCBOEHUSI YYEBHOT'O KYPCA «'EOMETPUS» (YIJIYBJIEHHBINA
YPOBEHbB) HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHKE:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOMN TMO3ZMIIMU O0YUYaIOIIErocsl KaKk aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOTO
oO11iecTBa, MPEJCTABICHHE O MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHMS PA3IMUHBIX CTPYKTYD, SBJICHUM, TPOLEIYD
rpakJIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHUE B3aUMOJACHCTBOBATh C COLMAIBLHBIMU UHCTUTYTAMHU B
COOTBETCTBHUHM C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHUCKOM IpakAaHCKOW MASHTUYHOCTH, YBAXKEHHUS K MPOILIOMY M HACTOSIIEMY POCCHUUCKOM
MAaTEMATUKH, LEHHOCTHOE OTHOIICHUE K JOCTHMKCHHUSIM POCCUHMCKHX MaTEMAaTUKOB M POCCUHUCKONM MaTEMAaTHYECKOMN
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUM B IPYTUX HAyKaX, TEXHOJIOTUAX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JIYXOBHBIX IIECHHOCTEH POCCHICKOro Hapoja, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEJICHHUSI, CBSI3aHHOTO C IMPAKTUYECKUM INPHUMEHEHHEM JIOCTH)KEHHUM HAyKM W JIESITEIbHOCTHIO YUYEHOTO, OCO3HAHME
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) acTeTHYecKOe BOCIIUTAHME:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAs ACTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELlIeHUH, PacCy)ICHUM, BOCPUMMYHUBOCTh K MAaTEMAaTUUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pusnuyeckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHATh MaTEMAaTUUYECKHUE 3HAHUS B MHTEpecax 3J0pOBOro U Oe3omacHoro odpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (3710pOBOC MUTAHHUE, COATIAHCHUPOBAHHBINM PEKUM 3aHATHN U
OTIbIXa, pEryJsipHas (QuU3nyYecKass AaKTUBHOCThH), (PU3NYECKOE COBEPIICHCTBOBAHWE TMPU 3aHSATUSAX CIOPTUBHO-
03JI0pPOBUTEJILHOU JIESATEIBHOCTHIO;

6) TpynoBoe BocniuTaHue:



TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYIOJIOOWS, WHTEPEC K Pa3NuUHbIM cdepam mpodeccrnoHaTbHON
NESATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ TMPWIOKCHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymyrei
npodeccu M peayn30BBIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHUIO M CcamMOOOpa30BaHUIO Ha MPOTSHKCHUM BCEU KW3HU, TOTOBHOCTh K AKTUBHOMY YYacTUIO B PEIICHUU
MPaKTHYECKUX 3a/1a4 MaTeMaTHYECKOU HAPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHPOBAHHOCTh AKOJOTUYCCKON KyIbTYphl, TIOHUMAHHUE BIIMSHHUS COIMAIBHO-YKOHOMHUYECKUX IPOIIECCOB HA
COCTOSIHUE TIPUPOIHON M COIMAIBHOM CpeJibl, OCO3HAHWE TJI00ATBLHOTO XapaKTepa AKOJOTUUECKUX MPOoOIeM, OpUEHTAIIUS
Ha MPUMEHEHHWE MaTEeMaTUUYECCKUX 3HAHUH JIJI pellieHrs 3a7a4 B 00JIaCTH OKPYXKAIOIICH Cpeibl, INIAHUPOBAHUE MTOCTYITKOB
Y OLICHKHU X BO3MOXKHBIX MOCJIEACTBUH ISl OKPYKAIOIICH CPEJIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOM
MPaKTUKU, TOHUMAaHHE MaTeMaTHYeCKOM HayKh KakK cdepbl YelIOBEUECKOH JeATeIIbHOCTH, ATalloB €€ pa3BUTHS H
3HAYUMOCTH JIJI pa3BUTHUS IMBUJIM3ALIMH, OBJIAJICHUE S3bIKOM MAaTEMaTUKHA M MaTEMATHYECKOM KyJIbTypOUl Kak CPeCTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTb OCYIIECTBJISTH MPOEKTHYID M HCCIIEIOBATENbCKYIO NESITEIbHOCTh WHAWBUIYATBHO U B
rpyIIme.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jilornueckue JaeicTBuA:

BBISBJIAITh U XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKA MAaTEMaTUUYECKUX OOBEKTOB, IMOHATHH, OTHOIICHUNA MEXTY
MOHATUSIMU, (DOPMYJIMPOBATh OMNPEACIICHUS TOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM TMPU3HAK KJIacCU(DUKAILINH,
OCHOBAHUS JIJ1s1 000OIIEHUS M CPABHEHUSI, KpUTEPUHU TTPOBOJAMMOTO aHAJN3a;

BOCIIPUHUMATh, (POPMYyITHUPOBaATh U MPEOOPa3OBBIBATH CYKJICHUS: YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, CIUHUYHBIC,
YaCTHBIC U 00IIHE, YCIOBHEIE;



BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUHs B (akTax, JaHHBIX, HAOTIOACHUSIX H
YTBEPKACHUSIX, MPEJiaraTb KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEYUHUIA;

JienaTth BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTHUBHBIX W HMHIYKTUBHBIX YMO3AKIIOYCHHIA,
YMO3aKJIFOUCHUM 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUM (MpsiMble W OT MPOTUBHOIO),
BBICTpAaUBaTh apTyMEHTAIUIO, IPUBOIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJACHUS U BBIBOIBI,

BbIOMpaTh CHOCO0 perieHus y4eOHOH 3ajmaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHMs, BHIOMpATh HamOojee
MOAXOSIIIUNA ¢ yUETOM CaMOCTOSTENbHO BBIICIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUS, (OPMYJINPOBATh BOIPOCHI, (PUKCUPYIOLIUE
IPOTUBOpEYHE, MPOOJIEMY, YCTAHABIMBAaTH HCKOMOE W JaHHOE, (POPMUPOBATh THUIOTE3y, aPryMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CaMOCTOSTEIbHO CIUIAHMPOBAHHBIM HKCIEPUMEHT, HCCIIEIOBAaHUE IO YCTAHOBIIEHUIO OCOOEHHOCTEH
MaTEeMaTHYECKOTro O0BbEKTA, SIBICHHUS, IPOIECCa, BBIIBJICHUIO 3aBUCUMOCTEN MEX1y 00BEKTaMH, SBJIICHUSMH, IPOLIECCAMU;

CaMOCTOSITeNIbHO  (popMynupoBaTh O0OOOIIEHHS U BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HAOIIOCHMUS,
UCCJIEI0BAHMS, OLIEHUBATH TOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTAaTOB, BEIBOJOB U 000OIICHMIA;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBIABUTATH MPEANOIOKEHHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBUSIX.

Pabora c nunopmanueii:

BBISBJIATH IeUIIMTHI HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX JUISI OTBETA Ha BOIPOC | JJIsl pEIICHUS 33/1a4H;

BBIOUpaTh HMH(POPMAIIMIO U3 HCTOYHHUKOB PA3MYHBIX THUIIOB, aHAJM3UPOBATh, CHUCTEMATU3HPOBATh W
UHTEPIPETUPOBATh NH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICcTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpapuuecKH;

OLIEHMBATh HaAEKHOCTh HH(OPMALIUY IO CAMOCTOSTENBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXJCHHS B COOTBETCTBUU C YCJIOBHSMHM U UEISAMH OOIIEHUS, SICHO, TOYHO,
IrPaMOTHO BBIPAXKATh CBOIO TOUKY 3PEHHMS B YCTHBIX U ITMCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 X0y PELICHU 3a1a4H,
KOMMEHTHPOBATH IOJTYyYECHHBIN PE3yJIbTaT;

B XO0/€ OOCYXIEHMs 3aJaBaTh BOIIPOCHI IO CYILIECTBY O0OCYXIaeMOHl TeMbl, MpPOOJEMBI, pelIacMoN 3aaaud,
BBICKA3bIBaTh MJICH, HALICJICHHBIE HA IIOMCK PEIICHHUs, CONOCTABIISITh CBOM CYXICHUS C CYXKIACHUSAMU JPYTUX YYACTHUKOB
auanora, oOHapyXMBaTh pa3iIU4Me M CXOJCTBO IMO3UILIMN, B KOPPEKTHOU (opme (OpMyIHpoBaTh pa3zHOTIAcHs, CBOH
BO3PAKECHMUS;

IPEJCTaBIISITh PE3yJIbTaThl PELICHUs 3a/laud, dKCIIEPUMEHTA, UCCIEIOBAaHUS, POEKTa, CAMOCTOSTEIBbHO BBIOMPATH
(dopMaT BBICTYIUIEHUS C YUETOM 3a]a4 MIPE3CHTAMU U OCOOEHHOCTEHN ayAUTOPHH.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE NeiCTBUS

Camoopranusamnus:

COCTABJISITh IUIAH, AITOPUTM PEIICHHUS 3aJa4yM, BBIOMPATH CIOCOO PEHICHUS C YYETOM HUMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh HAaBBIKAMU TI03HABATEIHLHON pe(dIeKCHM KakK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB, BJIAJE€Th CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJS MpoIlecca W pPe3ysibTara pPElIeHUs
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH PEIICHUH 3a]]a49H, BHOCUTH KOPPEKTUBHI B JICATCIIBHOCT Ha
OCHOBE HOBBIX 0OCTOSITEIIbCTB, TAaHHBIX, HAWJCHHBIX OIMUOOK, BBISBIICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pPE3y/bTaTa LETU M YCIOBHUSM, OOBSCHATH MPUYHMHBI JOCTHKEHUS WM HEIOCTHKCHUS
PE3YNIBTATOB JIEATEILHOCTH, HAXOIUTh OIIMOKY, JaBaTh OIEHKY TPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAas 1eATEIbHOCTD:

MOHUMATh W WCIOJI30BaTh NMPEUMYIIESCTBA KOMAaHAHOW W WHIWBHIYAIIBHOW PaOOTHI MIPH PEIICHUU y4eOHBIX 3a/ad,
PUHUMATh 1IeJb COBMECTHOH JICATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, pacrpeaciisaTh BUIBI
paboT, JOrOBapHUBATKCS, 00CYXKIaTh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;



y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0OcyxaeHusi, oOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U HWHBIE),
BBITIOJHATH CBOIO YacTh pabOThl M KOOPJIAMHUPOBATH CBOM JCHCTBHS C APYTMMHU WICHAMHU KOMAaH[bI, OLICHUBATHh KauyeCTBO
CBOETO BKJIaJia B OOIIHI MPOIYKT IO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATDBI

K xonity 10 kiaacca oOyJaromuiicss HayIuTCs:

CBOOOIHO ONEpPUPOBATH OCHOBHBIMU IOHATHSMHM CTEPEOMETPUM MPU pELICHUM 3aJa4 U IPOBEIACHUU
MaTEeMaTHYECKUX PACCyKICHHI;
NPUMEHSATH aKCHOMBI CTEPEOMETPUH U CIICACTBHUS M3 HUX MPH PEIICHUU T€OMETPUUECKUX 3a/1a4;
KJIACCU(PUIIMPOBATh B3aUMHOE PACIOJIOKEHUE MPSMBIX B IPOCTPAHCTBE, IJIOCKOCTEH B MPOCTPAHCTBE, MPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE;
CBOOO/IHO OTMEPHPOBATh MOHSATHSIMH, CBSI3aHHBIMU C YTJIaMU B TIPOCTPAHCTBE: MEXKIY MPSMBIMH B MIPOCTPAHCTBE,
MEXKy IPSIMOM U IIJIOCKOCTBIO;
cBOOO/IHO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMHA C MHOTOTPAaHHUKAMHU;
cBOOOJIHO  pacrlo3HaBaThb OCHOBHbIE BHJbl MHOTOTPAaHHUKOB (Mpu3Ma, NHpaMuia, HPSMOYTOJIbHBIN
napajienenunesn, Kyo);
KJIACCU(PUITMPOBATH MHOTOTPAHHUKH, BEIOMPAst OCHOBAHUS /TSl KJIACCU(PUKAIINY;
cBOOO/IHO ONIEPUPOBATH MOHATUSIMU, CBI3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB IJIOCKOCTHIO;
BBINOJIHATH MapajljieIbHOE, LEHTPAJIBLHOE U OPTOrOHAJIBHOE MPOEKTUPOBAaHHE (UTYp HA MJIOCKOCTb, BBIMOIHSITH
n300pakeHust GUTyp Ha MIOCKOCTH;
CTPOUTHh CEYEHHS] MHOTOTPAaHHMKOB Pa3IMYHbBIMH METOJAMHU, BBINNOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3
PUCYHKOB IIPOCTHIX 00BbEMHBIX (UTYP: BUJ CBEPXY, COOKY, CHU3Y;
BBIUUCIIATh TUIOMIAAM TOBEPXHOCTEH MHOTOTPAaHHHKOB (MpU3Ma, MHpaMuIa), TEOMETPUYECKUX Tel C
npuMeHeHueM Gopmy;
cBOOOIHO OMEpUPOBATH MOHATUSMU: CUMMETPHS B MPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTh CUMMETPHH, LIEHTD,
OChb U TUIOCKOCTh CHMMETPHUH (PUTYPHI,
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CBOOOJ/IHO ONEPUPOBATH MOHATUSIMHU, COOTBETCTBYIOIIIMMU BEKTOPaM U KOOPAUHATAM B MPOCTPAHCTBE;

BBITIOJIHSATH JICUCTBHS HAJl BEKTOPAMU;

pelars 3aJa4ud Ha JOKA3aTeIbCTBO MATEMAaTUYECKUX OTHOLICHUM M HAXOXICHHE T'€OMETPUYECKHX BEIIWYHH,
MPUMEHSAST W3BECTHBIC METOJbl IPU PEHICHUM MaTEMATHYECKUX 3aJad IOBBIIICHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;,

MPUMEHATH MPOCTEUIINE MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CUCTEMBI MPU PEIIEHUH
CTEPEOMETPUYECKUX 3314,

W3BJICKAaTh, IPEOOPA30BBIBATH M HHTEPIPETUPOBATH HMHGPOPMAIIMIO O MPOCTPAHCTBEHHBIX TI'€OMETPUUYECKHUX
burypax, mpeJCcTaBICHHYIO Ha YepTeKaX U PUCYHKaX;

MIPUMEHSATh TOJYYEHHBIE 3HAHUS Ha IMPAKTHUKE: CPABHHUBATH M AHAJIW3WPOBATH PEAJIbHBIE CUTyallMH, MPUMEHATH
W3YYCHHbIC TIOHATUS B TMPOIECCE TOWCKA PEIICHUS MaTeMaTUYeCKu CPOpMYIUPOBAHHONW MPOOJIEMBI,
MO/JICIIAPOBATh PEAIBHBIE CUTYAllMH Ha SI3bIKE T€OMETPUU, UCCIEN0BATH MOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM
TCOMETPUYCCKUX TIOHATHM M TeOopeM, allapara aiareOpbpl, pelaTh IPaKTHUYECKHUE 3aJadM, CBS3aHHBIC C
HAXO0XXJIECHUEM I'€OMETPUYECKUX BEJINYNH;

UMETh TMPEJCTABICHHUSI 00 OCHOBHBIX dTallax pa3BUTHUS F€OMETPUU KaK COCTABHOW YacTH (PyHJIaMeHTa pa3BUTHUS
TEXHOJIOTHIA.

11



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEN B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 4 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 101 6 0
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HOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

OcHoBHbIE NpaBUIIa U300paXKEHUs Ha
PHUCYHKE IIJIOCKOCTH, NapaJlIeJIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS CTEpEOMETPHUH: TOUKA, psMasi,
IJI0CKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS HA PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka
[ToHsTHS: IEpeceKaroIuecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

[TonsATHS: IEepeceKaroIuecs MIOCKOCTH,
nepeceKaromecs mpsmas ¥ miocKoCTh;
MOJIYTIPOCTPAHCTBO

02.09

04.09

05.09

09.09

MHororpaHHuKH, U300pakeHue
MPOCTEUIIHNX MPOCTPAHCTBEHHBIX QUTYP,
HECYIIECTBYIOINUX 00HEKTOB

11.09

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINX 0OBEKTOB

AXCHOMBI CTCPCOMCTPHHU U IICPBLIC

12.09

16.09




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CrocoOsl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O0603Ha4YeHUS IPSAMBIX U TJIOCKOCTEH

N3o0paxkeHue ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CCUCHHUI Pa3HBIMH LBETAMH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 MX
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
MTOCTPOCHHBIX CEYCHUI Pa3HBIMU [BETAMHU

N300pakeHne ceueHnit mupaMuibl, Kyoa u
MIPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

N300paskeHne ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pEbpa. NM3o0pakeHne nepecedeHust
MOJTYYCHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU [IBETAMU

MeTton ClIeIoB s IMOCTPOCHUMA CedYeHUI

14

18.09

19.09

23.09

25.09

26.09

30.09

02.10




15

Meroa cnesoB AJisi MOCTPOCHHUS CEUEHUH.
CaolicTBa nepeceyeHuid NPSMbIX U
IIJIOCKOCTEN

3.10

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

7.10

17

18

19

20

21

[TocTpoenue ceueHnuii B mupamu/ie, Kyoe
o TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MTOCTPOCHHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
MMOCTPOEHUS

[Toctpoenue ceuenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEPTEXKEMN U 3aIUCH 11AaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh 1IaroB
ITOCTPOEHUS

IToBrOpenue mianumerpun: Teopema o
PONOPLMOHANIBHBIX OTpe3kax. [Tonobue
TPEYrOJIbHUKOB

9.10

10.10

14.10

16.10

17.10

22

[ToBTOpenue mnanumerpun: Teopema
Memnemnas. PacueTsl B ceueHUIX Ha
BBIHOCHBIX 4epTexkax. McTopus pazBuTtus

15

21.10




IJIJAHUMETPUU U CTEPEOMETPUH

23

24

25

26

27

28

KontposbHas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3aumnoe pacrnosoxenue npsiMbix B
npoctpanctse. CKpeluBaronmecs
npsmblie. [Ipru3Haku cKperuBaromuxcs
npsambix. [lapannenbHble npsMble B
IIPOCTPAHCTBE

Teopema o cyiiecTBOBaHUU U
€IMHCTBEHHOCTH IIPSIMOM IMapajuieIbHON
JAHHOM NPSIMOM, MPOXOASIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIS)KAIICH Ha JaHHOMN
npsaMoi. JlemMma o nepecedeHun
MapajuieIbHBIX MPSMBIX TNIOCKOCTHIO

[TapannensHOCTh TpeX MpsMBIX. Teopema o
TpEX MmapajuieNbHbIX IpIMbIX. Teopema o
CKPEUIMBAIOIINXCS MPSMBIX

[TapannenpsHOE NPOEKTUPOBAHMUE.
OcCHOBHBIE CBOWCTBA NapAJUIEIBLHOTO
NpoeKTHUpoBaHus. M300paxeHne pa3HbIxX
¢buryp B napayuieaIbHON MPOEKIIUN
[enTpanbsHas npoekuus. YToui ¢

COHaITpaBJICHHBIMU CTOPOHAMMU. Yron
MCKAY NPSAMBIMHA

23.10

24.10

6.11

7.11

11.11

13.11

29

3agaun Ha 10KA3aTeIbCTBO U
HCCIIENOBAHNE, CBA3aHHEIE C
pAacIOIOKEHUEM NIPSIMBIX B IIPOCTPAHCTBE

14.11

30

IlonsTus: napajijieJIbHOCTb HpSIMOf/'I u

18.11

16




IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3nak
MapajuIeIbHOCTH MPSIMON U TUIOCKOCTH.
CaolicTBa napajuieIbHOCTH IPSIMOM 1
IJI0CKOCTH

31

['eomeTpuueckue 3a1aun Ha BHIYUCICHUE U
JI0Ka3aTeJIbCTBO, CBSI3aHHBIE C
MapajuIebHOCTHIO MPSMBIX U MIIOCKOCTEN
B [IPOCTPAHCTBE

20.11

32

[TocTpoenue ceueHus, MPOXOASILIETO Yepe3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapaJJIENBHOIO IPYrou npsmoit. Pacuér
OTHOIIICHUI

21.11

33

[NapannenbHas MPOEKIHs, TIPUMEHEHUE IS
IIOCTPOEHHUSI CEUEHUH KyOa U
napauienenumnena. CBoncTaa
napajuiesienune1a i Mpu3Mbl

25.11

34

35

36

37

HapaJ'IJ'ICJ'ILHLIe IIJIOCKOCTH. HpI/ISHaKI/I
mapajiyiCJIbHOCTH ABYX MJIOCKOCTEH

Teopema 0 napajuIeIbBHOCTH U
€MHCTBEHHOCTH IUIOCKOCTH, IPOXOAALIEN
yepes TOUKY, He MPUHAIICKALYIO TaHHON
IIJIOCKOCTH U CJICJICTBUSA U3 HEé

CBoiicTBa napamieNbHbIX IUIOCKOCTEN: O
[apaJUIENbHOCTH MPSAMBIX [IEPECEUCHUS
IIpY [IEPECEUCHUU JBYX MapalIeIbHBIX
IJIOCKOCTEMN TPEThEU

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,

17

27.11

28.11

2.12

4.12




3aKJIIOYEHHBIX MEXKIY I1apajuleIbHBIMU
IJIOCKOCTSIMU; O NIEPECEUEHUH NPSMOI C
JABYMS IapaJUIEIbHBIMU IUIOCKOCTAMU

38

39

40

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

[ToBTOpEHNUE: TPUTOHOMETPUS
HPSIMOYTOJIBHOTO TPEYrOJIbHIKA

CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napasuiefienuneaa

5.12

9.12

11.12

41

42

43

44

45

Brraucnienme JuiiH OTPE3KOB B KyOe U
MIPSIMOYTOJIBHOM IapajuieenuIe e

[lepneHuKyIsIpHOCTD NPSMOU U
mockocty. [Ipu3zHak
NEPIEHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

IlepnieH IUKYIAPHOCTD NPSMOU U
mockocty. [Ipusnak
MEPIEHIUKYIISIPHOCTU IIPAMON U
IJIOCKOCTH

TeopeMa o Cyl1eCTBOBAHUH U
€AMHCTBEHHOCTH MPSIMOM, TPOXOASIIEH
yepe3 TOUKY MPOCTPAHCTBA U
MEePIEHIUKYISIPHON K INIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MpsAMBIC B MHOT'OI'paHHUKAX

12.12

16.12

18.12

19.12

23.12

46

47

[InmockocT U nepreHINKyIsIpHbIE UM
MIPSIMBIE B MHOTOI'PAaHHHUKAX

[leprieHAUKYNIAp U HAKIOHHAS.

18

25.12

26.12




ITocTpoeHue nepneHuKyIIsipa U3 TOYKH HA
IPSIMYIO

[lepnieHqUKYISp ¥ HAKJIIOHHAS.

48 ITocTpoeHue nepneHuKyIIsipa U3 TOYKH Ha 28.12
MPSIMYIO

49 Teopema o TpEX neprneHANKyIIpax 9.01
(npsimast u oOpaTHas)

50 Teopema o TpEX neprneHANKyIIpax 13.01
(npsimast u oOpaTHas)

51 Yron Mexay CKpeumBarOIMUCS 15.01
MPSIMBIMU
[Touck neprieHIMKYISPHBIX TPSAMBIX C 16.01

52 MTOMOIUIBIO MEPIIEHINKYISIPHBIX
IIJIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE 20.01
ITocTpoenue ceuenuit kyba, Ipu3Msl, 2701

54 MPaBUJILHOM NTUPAMUJIBI C TIOMOLIBIO '
OpPTOTOHAJIBLHOMN MPOEKLIUH
[Toctpoenue ceuenunii kyoa, MpU3MBlI, 2301

55 MPaBUJILHOM NTUPAMUJIBI C TIOMOLIBIO
OpPTOTOHAJIBLHOMN MPOEKLIUH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJBHO MIOCKOCTH. [lnmockocTn 27.01
CUMMETPHUH B MHOTOI'PaHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U 2901
IIJIOCKOCTH KaK CIIEJICTBUE CUMMETPUU

58 IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér 30.01
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paCCTOHHI/Iﬁ OT TOYKH JO IIJIOCKOCTH

59

60

[IpaBuibHbIE MHOTOTpaHHUKH. Pacuér
pPacCTOSIHUM OT TOYKH JI0 IJIOCKOCTH

CriocoObl ONYCTUTH HNEPIIEHANKYISAPHIL:

CUMMETpHUS, CABUT TOYKHU IO
napajieIbHON MPAMOM

3.02

5.02

61

CaBur no HenapauienbHON IPSIMOH,
U3MEHEHHE PACCTOSTHUM

6.02

62

63

64

65

Kontposnbnas padota "B3zanmuoe
pacIoIOKEHNE MPSIMBIX U INIOCKOCTEN B
npocrpaHcrae”

[ToBTOpeHue: yroyn Mexay NpsMbIMU Ha
IUIOCKOCTH, TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

IloBTOpEHME: Yron Mexay
CKPELIMBAIOIIUMHUCS IPSIMBIMU B
IIPOCTPAHCTBE

I'eomeTprueckue MeTO bl BEIUUCICHUS
yTJla MEXy IpSIMbIMU B MHOT'OI'paHHHKaX

10.02

12.02

13.02

17.02

66

67

68

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YIJI0B IBYTPAaHHOIO yria

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO NEPIEHAUKYISPHBIX MJIOCKOCTEHN

[Ipu3Hak nepneHaANKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPAMOU
[IepECEUYCHU ABYX IUIOCKOCTEH
MEPIEHIUKYIISIPHBIX TPEThEU IIIOCKOCTH
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19.02

20.02

24.02




69

[IpsiMoyTONBHBIN Mapauienenunesn; Kyo;
U3MEpEHUs, CBOMCTBA IIPAMOYTOJIBHOTO
napajuleJienune1a

26.02

70

71

72

TeopeMa 0 nMaroHany NpPsIMOYTOJILHOTO
napajulesIenuIe1a ¥ CIeJCTBUE U3 HeE

CrepeoMeTpuuecKre U MpUKIIaIHbIC
3aJla4yM, CBA3aHHbBIC CO B3aUMHbBIM
PaCIIOJIOKEHUEM MIPSMBIX U IJIOCKOCTH

HOBTOpeHI/IeZ CKpCIIUBAOIIHUECCA ITPSAMBIC,

mapayiCJIbHbIC INIOCKOCTHU B CTAHAAPTHBIX
MHOI'OI'paHHHUKaXx

27.02

3.03

5.03

73

[Tapa napasienbHbIX IJIOCKOCTEN Ha
CKPEIMBAOIINXCS MPSMBIX, PACCTOSIHHE
MEX1y CKPEIIUBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSAX

6.03

74

Paccrosinue OT TOUKH 10 TJIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TIOCKOCTH

10.03

75

76

77

Beruncrnenne paccTosSHUN MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH C IIOMOIIIBIO
MEPIEHUKYISIPHON IIJIOCKOCTH

TpEXrpaHHblli yroyi, HepaBeHCTBaA IS
TpexrpaHHbIX yrioB. Teopema Iludaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAaHHOIO yIJia

DneMeHTHl CPepruuecKoil reoMeTpuu:
reoJIe3NYECKUE JIMHUU Ha 3emiie

12.03

13.03

17.03

78

Kontponbras padota "Yribl u
paccrosiHus"
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CucremaTtu3zanus 3HaHul "MHOrorpaHHUK

9 ; 1 20.03
U €r0 JIEMEHTHI

80 IInpamupa. Buael nupamun. [IpaBunpHas 1 504
nupaMuia

81 ITpusma. Ilpsimas 1 HaKJIOHHAsI IPU3MBI. 1 304
IIpaBusbHas npusMa

82 [Ipsamoit HapaJIJ{eJIeHI/IHCH, 1 204
IPSIMOYTOJIbHBIN NMapajuienenumnen, Kyo

83 BEIHyKJII:Ie MHOTOTpaHHHUKH. Teopema 1 9.04
Ditnepa
Beinykisie MHOrorpannuku. Teopema

84 Oiinepa. [IpaBuiibHBIE U IOJIYIPABUIIbHBIE 1 10.04
MHOTOT'PaHHUKHU

85 KonrponsHas pabora "MHoOrorpaHHUKH" 1 14.04

86 [ToHsATHE BEKTOpA HA MJIOCKOCTHU U B 1 16.04
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1 17.04

88 Pa3zHocTh BekTOpOB 1 21.04

89 [IpaBuiio napamenenunena 1 23.04

90 YMHOXKEHHE BEKTOpa Ha YUCIIO 1 24.04
PaznoxeHue BekTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JIEIKAIUX B OJTHOU 1 28.04
TUTOCKOCTH

92 CkansipHoe pou3BeICHUE 1 30.04

93 Beruncnenue yria Mexy BEKTOpamMu B 1 5.05
MPOCTPAHCTBE

94 IIpocreiimme 3a1auu ¢ BEKTOpaMH 1 7.05
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12.05

95 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
14.05

96 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
15.05

97 [Ipocreiimme 3aga4u ¢ BEKTOpaMH 1
. 19.05

98 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1
99 HroroBast koHTposIbHAs paboTa 1 21.05
22.05

100 HToroBast KOHTpOJIbHASL paboTa 1
101 O0o001IeHNe ¥ CHCTeMAaTH3alNs 3HAHUN 1 26.05

OBIIEE KOJIMYECTBO YACOB I10 101

I[TPOT'PAMME
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YYEBHO-METOINUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* ['eomerpus 10-11 knacc: yuyeOHUK 115 00111€00pa30BaTEIbHBIX YUPEKICHUM /
JI.C. AtanacsiH, B.®. byry3os, C.b. Kagomues u ap. - M.: [Ipocsemenne, 2023

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

* ['eometrpus 10-11 knacc: yuyeOHUK 115 00111€00pa30BaTEIbHBIX YUPEIKICHUM /
JI.C. AtanacsH, B.®. byty3os, C.b. Kagowmiies u ap. - M.: [Ipocsemenue, 2023

* T'eomerpusi. umaktuyeckue wmatepuansl. 11 wimacc / b.I.3uB. —M.:
IIpocsemenne, 2019.

* EpmoBa A.Il.,, T'ono6oponsko B.B., EpmoBa A.C. CamocTosiTenbHbIE U
KOHTPOJIbHBIE paboThl 0 reomeTpun 1 11 kimacca, M.: Mnekca, 2017.- 175 c.

» Uzyuenue reomerpuu 10-11 xin.: kaura mana yuurtens/C.M. CaaxsH, B.O.
Bbyry3oB. — M.: [IpocBewienue, 2017.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/-Poccutickas aeKTpoHHAs IIKOJIA
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11pomHTO, IPOHYMEPOBAHO H CKPEILICHO

25



		2024-10-16T17:28:13+0300
	Разуваева Елена Юрьевна
	Я подтверждаю этот документ




