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MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi siBisieTcss OOHUM M3 0a30BBIX KYypCOB Ha YpPOBHE CPEIHETO
oO1rero oopa3zoBaHusi, Tak Kak 00ECreYMBaeT BO3MOXKHOCTh U3YUYECHUS JTUCIUTUINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpPMHPYEMOE  MpH  HU3YYEHUU
OOy4YarOIIMMUCS TOHSITHUIHBIX OCHOB I'€OMETPHUHU, IIPU JI0KA3aTEeIbCTBE TEOPEM H
MIOCTPOCHUM LIETIOYKHU JIOTHYECKUX YTBEPKICHHUM MPU PELICHUH T€OMETPUUYECKUX
3aJla4, YMEHHME BBIIBUTaTh U ONPOBEpPraTh THUIIOTE3bl HEMOCPEIACTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IIMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriayOiaEéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTtrka»  4yepe3  OOeCleYeHHUE  BO3MOXKHOCTH  NPUOOPETEHUS U
UCIIOJIB30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JCHCTBUM,
CHELM(PHUUHBIX T€OMETPUHU, U HEOOXOAUMBIX Ul YCIIEITHOTO MPO(heCCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJlayaMu Kypca TE€OMETpUM Ha YriayOJI€HHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

dbopMUpOBaHUE TMPENCTaBICHUS O TMPOCTPAHCTBEHHBIX (QUIrypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHE  YMEHHUS  BJIQJIETh ~ OCHOBHBIMM  TIOHATHUAMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKHM M Te€jJa BpallEeHUs, KOHCTPYMPOBaTbh TI€OMETPUYECKHUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHMS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHs BIAJETh METOJAaMHU JI0Ka3aTeNIbCTB U aJTOPUTMOB
pelieHusi, yMeHUs UX MPUMEHSATh, MPOBOJUTH JOKAa3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMATUYECKUX YTBEP)KICHUN U POJIM aKCHOMATHKH B MPOBEIACHUHT
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopMupoBanre (yHKIIMOHATHLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH UM  3aKOHOMEPHOCTEM,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETALNN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«Muororpannukun», «Tema Bpamenus», «BexTtoppl ©  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMIY», PEICBAHTHBIMH TEOMETPUHM Ha YIUIYOJIEHHOM ypOBHE OOYyYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
POrpaMMBbl, pacHpe/eEHHBIM IO ToJaM OOYyYeHHs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUUYCCKUMH TMOHATHSIMH M HABBIKAMH TTOCJICIOBATEIHLHO U IMTOCTYMATEIBHO, C
coOJTIOICHHEM TIPUHITUIA TTPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ycnmoBus i auddepeHumanuu  oOy4deHHUs, TMOCTPOEHUS
WHIUBUIYAIbHBIX  00pa3oBaTelIbHBIX MporpamMMm, OOeCneyuTh yriayOnaéHHoe
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
ya€ToM BbIOOpa Oyayuied mpodeccuu, obecrneunBas MPEEMCTBEHHOCTh MEXTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs B 10 kimacce — 102 yvaca (3 yaca B HeJIeliO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, ImpsMasi, IJIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajuleNIbHble M CKpeluBaromuecs: npsmele. [Ipu3Hakum CckpemumBaromuxcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IIPOCTPAHCTBE, MAPAJUIEIBHOCTD TPEX MPSIMBIX, TAPAIIIEIBHOCTD MPSMOMN
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBAa NapaJJIEIbHOTO MPOEKTUpOBaHUs. HM300paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYphl Ha IUIOCKOCTH: TETpaj’Ap, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yruia. TeopeMbl KOCUHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienunienr, NOPSAMOYIOJIBHBIM — MHapajuleenunes;] U  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yrojbHas nUpamMuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuibl. lIpaBuibHbBIE MHOTOIDAaHHUKM: IIpaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHne O MpaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanps OOKOBOM MOBEPXHOCTH U IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUHM  IPAaBHJIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyio. CBOKCTBA CIIOKEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamutenenunena. Teopema O pPasIOKEHUH BEKTOpa IO TpéEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpPAMHATAMHM BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeAyp TIpaxaaHCKoro oOuiecTBa (BbIOOpPBI, ONPOCHI M JPYroe), yMEHHe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOILIIOMY M HACTOALIEMY POCCUMCKONW MaTeMaTHUKH, LIEHHOCTHOE OTHOILIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENH POCCUICKOT0 Hapoja, cpopMHUpPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOILIEHUE K MHPY, BKIIOYAss DCTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymeil npodeccun U peaau30BbIBATh COOCTBEHHBIE >KU3HEHHbBIE IJIaHBbI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMaHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHUYEeCKUX 3HAHUN IS peleHus 3agady B 0O0JacTH
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH HW  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEUeCKOW MesATEeNbHOCTH, JTaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO ACATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSATHUM, OTHOIICHUN MEXAy MOHATUSAMHU, (OPMYJIHPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeJIaTh BBIBOABI C UCIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEYHE,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUECKOTO 00bEKTa, SIBJICHMUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX Pe3yIbTaTOB, BEIBOJOB U 0000IIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEITEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIATh CBOU CYXKICHUA C CYXKIACHUAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMpPATh (QopMaT BBICTYIUIGHHS C Y4€TOM 3ajad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CamMOIPOBEPKH, CAMOKOHTPOJISI Tpollecca U pe3yibTara peleHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 3a/a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEM;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIN U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYILECTBA KOMAHAHOW U UHAUBUIYAJTBHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPYHNOBBIX (popMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYpMBl» W HHBIE), BBINOJIHATH CBOIO YacTh pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHATh AKCHOMBI CTEPEOMETPUU U CJCACTBUSA U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXKAY MNPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



cBOOOJIHO pACMO3HAaBaTh OCHOBHBIE BUABI MHOTOTPAHHHUKOB (IIPU3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJaccuukanuu;

CBOOOJHO  OMEpUpPOBATh  MOHATUSAMH, CBS3aHHBIMM C  CEUEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

CTPOUTH CE€YEHUS MHOTOIPAaHHUKOB PAa3JIMYHBIMU METOJAMU, BBIIIOIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BHUJI CBEPXY, COOKY, CHU3Y;

BBIUMCIIATh  IUIOIIAAM  TOBEPXHOCTEM  MHOTOIpaHHUKOB  (TpuU3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

CBOOOJHO OINEPUPOBATHh MOHITHSMU: CUMMETPHUS B MIPOCTPAHCTBE, LIEHTD,
OCb U IUIOCKOCTh CHMMETPHH, IIEHTP, OCb M IUIOCKOCTh CHUMMETpPUU
duryps;

CBOOO/IHO OIEpPUPOBATh MHMOHSTHUSAMH, COOTBETCTBYIOIIMMM BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNIOJIHATH JIEUCTBHS HAJl BEKTOPAMH;

pemaTh 3aJadyd Ha JO0Ka3aTeIbCTBO MAaTEMAaTUYECKHX OTHOIICHWH U
HAXOXKJCHUE T'E€OMETPUUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIINE TMPOrpaMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a/1ay;
U3BJIEKaTh, MPEOOpa3OBbIBaTh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

OPUMEHATh MOJYYEHHbIE 3HAHUS Ha MPAKTUKE: CpaBHUBATh W
aHAIM3UPOBaTh PEAbHBIE CUTYallMH, MPUMEHATh HU3yYECHHBIC MOHATUSA B
npolecce IMOMCKAa PEelIeHHs] MaTeMaTH4ecKH  c(hopMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

UMETh TPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHS T'€OMETPUM Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosnunyectBo 4yacos
Ne HaumeHoBaHue pa3iesioB U TeM dyekTpoHHbIe (LM POBbLIE)
Konrpoabnbsie IIpakruyeckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 BBenenue B crepeomMeTpuio 23 1 https://resh.edu.ru/subject/17/10/
5 BsaumHoe pacronoxenue npsiMbix B 5 1
MIPOCTPAHCTBE
[TapamnensHOC 0 7
3 PALIEILHOCTD HPAMBIX 1 IIOCKOCTCH B 8 https://resh.edu.ru/subject/17/10/
MIPOCTPAHCTBE
4 [lepnieHIUKYNSPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IIPOCTPAHCTBE
VYTIiabl ¥ paccTosiHUA 16 1 https://resh.edu.ru/subject/17/10/
MHororpanHuku 7 1
BekTops!l B IpocTpaHcTBE 12
IToBTOpenue, 0000IMIEHHE
8 BTOpetiHt B HI:I 1 5 2 https://resh.edu.ru/subject/17/10/
CUCTeMaTH3alusl 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 102 6 0

[NPOTPAMME










HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N Kosnun4yectBo 4yacos
(1)
- T
o/ eMa ypoka Beero Konrtpoabnbie IIpakTnueckue
padoThI padoThI

Jara
H3yUYeHHs

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTejibHbIE PeCypPChI

OcHoBHbIE TIpaBUIIa

n300pakeHNs Ha pUCYHKE

IIJIOCKOCTH, MApaJuIeIbHBIX 1
MPSAMBIX (OTPE3KOB), CEPEIUHBI

oTpe3Ka

[ToHsATHS CTEPEOMETPHH: TOUKA,

npsiMasi, TNIOCKOCTb,

npocTpancTBo. OCHOBHBIE

IpaBujia U300paKeHUS Ha 1
PHUCYHKE MJIOCKOCTH,
MapajuIeNIbHBIX MPSMbBIX
(OTpe3KoB), cepeIuHbI OTPE3Ka
[TonsaTHA: nepecekarommecs
IUTOCKOCTH, NEepeceKarolecs
npsiMasi ¥ MJI0CKOCTb;
MOJTYIIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKAOIIUECS
npsiMasi U IIOCKOCTh;
MOJYIPOCTPAHCTBO

https://resh.edu.ru/subject/17/10/

MHororpaHHuKH, U300paKeHUE
MPOCTEUIIINAX




MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOLINX 00BEKTOB

MHororpaHHUKH, H300paKeHHUE
MPOCTEUIINX
MIPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIOIINUX O0HEKTOB

AKCHOMBI CTEPEOMETPUU U
MIEPBBIC CIICICTBUS U3 HUX

AXCHOMEI CTCPCOMCTPUU U
ICPBLIC CICACTBUA U3 HUX

https://resh.edu.ru/subject/17/10/

AKCHOMBI CTEPEOMETPHUH U
IIEPBBIE CICICTBUS U3 HUX.
CriocoObl 3a1aHusI IPSIMBIX U
IJIOCKOCTEHN B IPOCTPAHCTBE.
O003HaueHus NPSAMBIX U
IIJIOCKOCTEN

10

11

N3o0pakenue ceueHunit
MUPaMHJIBI, Ky0a U TPU3MBIL,
KOTOpBIE MPOXOAT Yepe3 X
pebpa. N3o0pakenue
nepeceyeHus MoyuYeHHbIX
IJI0CcKOCTeN. PackpammBanue
IMOCTPOCHHBIX ceueHu Pa3sHbBIMU
IBETaAaMHU

N3o0paxeHune cedeHuit

MUPaMHJIBI, Ky0a U TPU3MBIL,

KOTOpPBIE TPOXOJAT Yepe3 UX 1
pé6pa. Nzobpaxenue

TepeceyeHus TOTyISCHHBIX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




mIockocTeil. PackpamuBanue
IIOCTPOEHHBIX CEUCHUH Pa3HBIMU
L[BETaMU

12

13

N3o0paxenune cedeHmit
MUPaMUJIbI, KyOa U MPU3MBI,
KOTOpBIE MTPOXOJIAT Yepe3 uX
pé6pa. N3obpaxkeHue
MepeceueHUs MOTyYCHHBIX
iockocteil. PackpamBanue
MOCTPOCHHBIX CCUCHHUH Pa3HBIMU
[BETaMH

N3o0pakenue ceueHui
MUPaMUJIbl, KyOa U MPU3MBI,
KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0paxkeHune
MepeceueHus MOIyIeHHBIX
IJI0CKOCTeN. PackpammBanue
MOCTPOSHHBIX CEUCHUH Pa3HBIMU
[[BETAMHU

https://resh.edu.ru/subject/17/10/

14

15

16

Merton cnenoB Ui TOCTPOECHUS
CEUEeHUU

Meton cienoB uist IOCTPOEHUS
ceueHuil. CBoicTBa
[IEPECCYCHUN NIPSIMBIX U
IIJIOCKOCTEN

Meron cnenoB s TOCTPOEHUS
ceueHuil. CBoiicTBa
[IEpECECYCHUN NIPSIMBIX U
IIJIOCKOCTEN

https://resh.edu.ru/subject/17/10/




17

18

19

20

21

[TocTpoeHue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKel U 3aInch
11aroB MOCTPOEHUS

[TocTtpoeHue ceueHuii B
nupamue, Kyoe no Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YEepTEXKe U 3aInch
1aroB MOCTPOEHUS

[Toctpoenue ceueHuii B
nupamue, Kyoe mo Tpém
Toukam Ha péopax. Co3znanue
BBIHOCHBIX YepTEXKei U 3aIuch
1aroB MOCTPOSHUS

[Toctpoenue ceueHuii B
nupamuie, Kyoe mo Tpém
ToukaM Ha péopax. Coznanue
BBIHOCHBIX YEPTEXkKEH 1 3anKch
I1aroB MOCTPOCHUS

[ToBTOpEHME TUIAHUMETPUH:
Teopema o mponopuOHaIbHBIX
otpeskax. [logmobOue
TPEYrOJIbHUKOB

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

22

[ToBTOpEHME TUIAHUMETPUH:
Teopema Menenas. Pacuetsl B
CEUEHUSIX Ha BBIHOCHBIX
yeprexax. Mcropus pazButus
IUIAHUMETPUU U CTEPEOMETPUN




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anmHoe pacnonoxxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroniyecs npsiMple.
[Ipu3Haky CKpenuBarOmUXCs
npsmbIx. [TapannensHueie
IIPsIMBIE B IPOCTPAHCTBE

25

26

27

28

Teopema o CylIeCTBOBaHUU U
€AVMHCTBEHHOCTH IPSIMOU
NapajuIeIbHOM TaHHOU IIPSIMO,
MPOXOASAIICH uepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKAaIllel Ha
JlaHHOMU npsimoil. Jlemma o
MepEeCeUCHUH NapajIeNIbHbIX
MPSIMBIX TJIOCKOCTHIO

[TapamienbHOCTB TPEX NMPAMBIX.
TeopeMa 0 TpEX nmapayenbHbIX
npsAMbIX. Teopema o
CKPELIUBAOIIUXCS MPSAMBIX

[TapannensHOE
npoekTupoBanue. OCHOBHbIE
CBOMCTBA NapaJlIEIbHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (Uryp B mapansienbHOM
MIPOEKLIUN

[enTpanbHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMH. 1
Yroa Mexay npsMbIMU

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/




29

3amauy Ha I0Ka3aTeabCTBO U
HCCJIEIOBAHHE, CBSI3aHHBIE C
PacrojIOKEHUEM MPSMBIX B
IIPOCTPAHCTBE

30

31

32

33

34

ITonsATHA: MapasuIeIbHOCTD
IIPSIMOM U TUIOCKOCTH B
npocrpanctse. [Ipusnak
[IapAJUIEIbHOCTH IPSIMOU U
mockocTu. CBoMcTBA
[1apaJUIEILHOCTH IPSIMOU U
IIJIOCKOCTH

I'eomeTpuyeckue 3a1auu Ha
BBIUHCIICHHE U JJOKA3aTeNbCTRO,
CBSI3aHHBIE C MMAPAIJICIIbHOCTHIO
MPSIMBIX | IJIOCKOCTEH B
MIPOCTPAHCTBE

[TocTtpoenue ceuenus,
MPOXOASAIIETO Yepe3 JaHHYIO
MPSMYIO Ha YepTexe U

[apaJuIeIbHOTO APYTON MPSAMOM.

Pacuét oTHOILIEHUN

[TapannensHas npoekuus,
NPUMEHEHHE JJISl TOCTPOEHUS
ceueHHi Kyda u
napaenenunena. CBoicTa
napaiesienurne1a i MpU3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH.

[Ipu3Haku napaieabHOCTH
JIBYX TJIOCKOCTEU

https://resh.edu.ru/subject/17/10/




35

36

37

38

39

Teopema o0 napajuieIbHOCTH U
€IMHCTBEHHOCTH IJIOCKOCTH,
MIPOXOIAIICH Yepe3 TOUKy, He 1
MIPUHAIJICKALYI0 TaHHOM

IJIOCKOCTH U CIIEACTBUS U3 HEE

CaolicTBa napaienbHbIX
IUIOCKOCTEH: 0 MapaieaIbHOCTH
IPSIMBIX IIEpECeUCHUs IIPU
[epeceueHu’ IBYX
napajiesIbHbIX MIOCKOCTEH
TpeTben

CBoiicTBa napaiebHbIX

IJIOCKOCTEH: 00 oTpe3Kax
napauieNbHbIX TPSIMBIX,

3aKJIIOUEHHBIX MEX]TY 1
NapajuIeIbHBIMU IIJIOCKOCTSIMU;

0 MepEeCceYeHUN MPSIMOM C IBYMs
NapajuiebHBIMU MIJIOCKOCTSIMU

IToBTOpEHME: TEOpEMA
[Tudaropa Ha mockocT!
[ToBTOpEHME: TPUTOHOMETPUS
MIPSAMOYTOJIBHOTO TPEYTrOJIbHUKA

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

40

41

42

CaoiicTBa Ky0a u
MIPSIMOYTOJIBHOTO 1
napaesenumnena

Brluucnenue AmmMH OTpE3KOB B
KyOe ¥ IPsIMOYTOJIbHOM 1
napajuieNienumnesie

IlepnieH IUKYIAPHOCTD NPSIMOM U 1

https://resh.edu.ru/subject/17/10/




mockocty. [Ipusnak
NEPIECHIUKYJIIPHOCTU IPSIMON U
IJIOCKOCTH

43

[lepneH IUKyYIAPHOCTD NPSMOM U
mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IJIOCKOCTH

44

Teopema o CylIeCTBOBaHUU U
€AMHCTBEHHOCTH IIPSIMO,
MIPOXOAAIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHON K
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

45

Ilnockoctu n
IEPIEHIUKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

46

47

48

IInockoctu n
MEePIEHIUKYISIPHBIE UM TIPSIMbIE
B MHOTOTpaHHUKAaX

[leprieHAUKyYNIAp U HAKIOHHAS.
IlocTpoeHnue neprneHuKysapa
13 TOYKH HA TIPSIMYIO
[leprieHAUKYNIAp U HAKIOHHAS.
ITocTpoenue nepneHukyspa
13 TOYKU HA IPSIMYIO

https://resh.edu.ru/subject/17/10/

49

Teopema o Tpéx
MeprneHIuKyspax (mpsmas u
oOparHas)

https://resh.edu.ru/subject/17/10/




50

Teopema o Tpéx
MepHeHIuKyIapax (mpsmas u
oOpaTHas)

51

52

53

Yron mexny
CKPEUIUBAIOIIUMHUCS IPSIMBIMU
[Touck mepreHIuKyIIpHBIX

MPSAMBIX C IIOMOIIBIO
NIEPIEHIUKYIISIPHBIX TUNIOCKOCTEN

OpTtoronaibHoe
MIPOEKTUPOBAHHE

https://resh.edu.ru/subject/17/10/

54

[TocTpoenne ceuenmii kyoa,
IIPU3MBI, IPABUIBHOU
MIUPaMUJIBI C TOMOLIBIO
OpPTOTrOHAJILHOU NPOEKINH

55

[TocTpoenne ceuenmii kyoa,
MIPU3MBI, IPABUIBHOU
MUPaMH/JIbI C TOMOLIBIO
OpPTOTOHAJILHOM NMPOEKINH

https://resh.edu.ru/subject/17/10/

56

CumMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO IIOCKOCTH.
[ImockocTn cummeTpuil B
MHOTOTpaHHUKaX

57

58

[Ipu3Hak nepneHaAuKyJIApHOCTH
MPSIMOM M TUIOCKOCTH KaK
CJIEJICTBHE CHMMETPHUH

IIpaBUIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTosgHMi OT TOUKH 10
IIJIOCKOCTH




59

[IpaBusbHBIE MHOTOTPAaHHUKH.
Pacuért paccTostHuii OT TOUKHU 10
IUIOCKOCTH

https://resh.edu.ru/subject/17/10/

60

CriocoObl OMyCTHTH
NEPIEHAUKYIISAPBI: CAMMETPHS,
CABUTI TOYKH I10 NapaJIEIbHON
NpAMOit

61

62

63

64

65

CaBur no HenapauienbHON
IIPSIMOM, U3MEHEHHE PACCTOSTHUI

KonTponbnas pabota
"B3zauMHoe pacrnonoxxeHue
MPSIMBIX U MJIOCKOCTEH B
npocrpaHcrae”

IToBTOpEHUE: yroy MexIy
IPSIMBIMU Ha MJIOCKOCTH,
TPUTOHOMETPHUS B
IIPOU3BOJILHOM TPEYTOJIbHUKE,
TeopeMa KOCHHYCOB

[ToBTOpEHMeE: yrom MexIy
CKPEUIUBAIOIIMMHUCS IPSIMBIMU B
MIPOCTPAHCTBE

I'eomeTpuueckue MeToabl

BBIUUCIICHUS yIJIa MCKIY
MMpsAMBIMHA B MHOT'OT'paHHHUKAX

https://resh.edu.ru/subject/17/10/

https://resh.edu.ru/subject/17/10/

66

JIByrpansbiit yroia. CBoicTBO
JUHEHHBIX YTJIOB IBYTPAaHHOTO

yria

https://resh.edu.ru/subject/17/10/

67

HepHeH,[[I/IKy.]'IﬂpHBIC IIJIOCKOCTH.




CBoiicTBa B3aMHO
MEPICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepneHauKyJIApHOCTH
IIJIOCKOCTEM; TeOpeMa O NPSAMOn
[IepECEUYECHUs ABYX IUIOCKOCTEH
NEPIEHIUKYISIPHBIX TPEThEeU
IJIOCKOCTH

https://resh.edu.ru/subject/17/10/

69

IIpssMOyTONBHBIM
napajuieJienunen; Kyo;
U3MEPEHMS, CBOMCTBA
IIPSIMOYTOJIBHOTO
napajuleJenune1a

70

Teopema o nuaroHaiu
MPSIMOYTOJIBHOTO
napajuieJIenuIe/1a U CJIeICTBUE
n3 HeE

https://resh.edu.ru/subject/17/10/

71

72

73

CrepeomeTrpuueckue u
MPUKIAJIHbIE 3aJ1a4U, CBA3aHHbIE
CO B3aUMHBIM PACTIOI0KECHUEM
IMPsAMBIX W IIJIIOCKOCTH

IToBTOpEHME: CKPEIIMBAOLIUECS
IpsiMble, MapajiebHbIe
IJIOCKOCTH B CTaHJAPTHBIX
MHOTOTpaHHUKaX

[Tapa mapannenpHbIX
MJIOCKOCTEM Ha
CKPEIIMBAOIINXCS TPSMBIX,
pacCcTOSTHUE MEXKTY
CKPEIIMBAIOIINUMUCS MPSIMBIMU B

https://resh.edu.ru/subject/17/10/




IMPOCTBIX CUTYyalUAX

74

75

76

77

PaccrosiHue OT TOUKH 110
IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IIJIOCKOCTH

Brruncnenue pacctosHui
MEXIy CKPEIUBAOIUMUCS
MPSIMBIMH C TIOMOLIBIO
MEPIEHANKYISIPHOMN TIJIOCKOCTH
Tpéxrpannslii yrou,
HEPaBEHCTBA JIJISl TPEXTPAHHBIX
yrioB. Teopema [ludaropa,
TEOpPEMbI KOCUHYCOB U CUHYCOB
JUIsL TPEXTPAHHOIO yria
DneMeHTHI CPepruyecKoit
T€OMETPHUHU: T€0/IE3NUECKUE
JIMHUU Ha 3emiie

https://resh.edu.ru/subject/17/10/

78

Kontponbnas padota "Yribl u
paccrosiHus"

79

80

81

Cucremaruzanus 3HaHUH
"MHOrorpaHHuK 1 €ro
SJIEMEHTHI"

IMupamupa. Buael nupamun.
[IpaBuibHas nupamuaa

IIpusma. IIpsAmas v HakIOHHAs
npusMmsl. [IpaBunbHas npusma

https://resh.edu.ru/subject/17/10/

82

[IpsiMoit napaynenenunen,
MIPSIMOYTOJIBHBIN
napajuiefnenumnesa, Kyo




Bprlykiible MHOTOTpaHHHUKMU.

83 Teopema Ditnepa 1
BrImykiible MHOTOTpaHHUKH.
84 Teopema iinepa. [pasuibhbic 1 https://resh.edu.ru/subject/17/10/
Y TIONTyTIPaBUIIbHBIE
MHOTOTPaHHUKHU
85 KonTponbnas pabota 1
"MHororpaHHuKu"
86 [TonsiTHE BEeKTOpa HA MIOCKOCTH 1
U B IPOCTPAHCTBE
87 CymMa BEKTOpPOB 1
88 Pa3nocTh BekTOpOB 1
89 [TpaBwiio mapamienenumena 1 https://resh.edu.ru/subject/17/10/
90 YMHOXEHHE BEKTOpa Ha YHUCIIO 1
Paznoxenne BexTopa 1o 6asucy
91 TPEX BEKTOPOB, HE JIEXKAIUX B 1
OJTHOM MJIOCKOCTH
92 CkaisipHOE TIPOU3BEICHUE 1
93 Beraucnenne yria Mexay 1 https://resh.edu.ru/subject/17/10/
BEKTOpPAMH B IIPOCTPAHCTBE
94 [Ipocreiimne 3amauu ¢ 1
BEKTOpaMH
95 [Ipocreiimue 3anaum ¢ 1
BEKTOpaMH
9% IIpocreiimue 3anauu ¢ 1
BEKTOpaMH
97 [Ipocreiimue 3anaum ¢ 1

BEKTOPaMH




O0001IeHYE ¥ cCUCTEMATU3 AU

98 . 1
3HaHUH

99 0606HvleHHe Y CUCTEMAaTU3aIHS 1
3HAHUU

100 Hrorosas koHTpoabHas paboTa

101 HroroBas kKoHTpoJIbHAsE paboTa

102 O606HuleHI/Ie U CUCTEMATU3ALM 1
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME










YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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