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IHOACHUTEJBbHAA 3AIINCKA

['eomeTpus sBiIsIETCS OMHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHEr0 00Iero o0pa3oBaHus, Tak
Kak 00ecreuynBaeT BO3MOXKHOCTb M3yYEHUs JUCLMIIIMH €CTECTBEHHO-HAY4YHOMH HAIlPaBICHHOCTH U
IPEeIMETOB TyMaHUTapHOro IMKiIA. IloCKONBbKY Jlormdeckoe MbIIUIeHHE, (GopMupyemoe mpu
U3yYeHUH OOYYalOUIMMHUCS TOHSATHHHBIX OCHOB TI'E€OMETPUH, IPHU JIOKA3aTEIbCTBE TEOPEM U
MOCTPOCHUU IIETIOUKH JIOTMYECKUX YTBEP)KIACHUN NMPH PEIICHUH T'€OMETPHUYECKUX 3ajad, YMEHHE
BBIJIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO MCIOJB3YIOTCS IPH PELICHUU 3ajad
€CTECTBEHHO-HAYYHOI'0 LIMKJIa, B YACTHOCTH (PU3MUYECKUX 3a1a4.

Lenb ocBoeHust mporpammsl yueOHoro kypea «I'eomeTpusi» Ha yriyOiaEHHOM ypOBHE — pa3BUTHE
UH/IMBUYAIbHBIX CHOCOOHOCTEH O0yyaromuxcs MpU U3yYEeHHH T€OMETPUH, KaK COCTaBISIOIICH
npeaMeTHOM oOilactu «Martematuka W uH(OpMaTHKa» dYepe3 oOecredeHHue BO3MOKHOCTH
npuOOpEeTEeHUsT M MCIOIb30BaHMUA Oojee INIyOOKMX T€OMETPUYECKUX 3HAHUH U JIEHCTBHH,
creuu(PUYHBIX TE€OMETPHH, U HEOOXOIUMBIX Ul YCIIEHUIHOTO MPO(ECCHOHANIBHOTO 00pa3oBaHus,
CBSI3aHHOTO C MCIIOJIb30BaHUEM MAaTEMaTHKH.

[TpropuTeTHBIMM 3afayaMM Kypca F€OMETpPHUM Ha YIIIyOJEHHOM YpOBHE, PACIIMPSIOIIMMU U
YCUIIMBAIOIIUMU Kypc 0a30BOTr0 YPOBHS, SIBIISIOTCS:

pacimpeHue MpeACTaBICHUs O T€OMETPHH KaK YacTH MHPOBOHM KyJIbTYpsl U (popMHpOBaHUE
OCO3HAHMSI B3aUMOCBSI3U T€OMETPUH C OKPYKAIOLTIM MUPOM;

(GopMHpOBaHHE TIPEACTABIECHUS O MPOCTPAHCTBEHHBIX (UIypax KaKk O BaXHEHIIHMX
MaTeMaTHYECKUX MOJENSIX, MO3BOJISIIOIIUX OMMUCHIBATE U M3y4yaTh pa3HbIC SIBICHUS OKPY’KAIOLIETO
MUpa, 3HAaHWE TOHATHIHOTO anmnapaTta o paszaeny «CtepeoMeTpus» yueOHOTO Kypca TeOMETpHH;

(dopMHpOBaHHE YMEHUS BJIAJCTh OCHOBHBIMU MOHSTHUSMHU O NMPOCTPAHCTBEHHBIX (QUTYpax M HX
OCHOBHBIMH CBOICTBaMH, 3HAaHHE TEOPEM, (POPMYJI U YMEHHE UX IMPUMEHATb, YMEHUS J10Ka3bIBaTh
TEOpPEMbI U HaXOJUTh HECTaHIapPTHBIE CIIOCOOBI PELICHUS 3a/ay;

¢opMHupoBaHHE YMEHHUs paclo3HaBaTh Ha YepTekaxX, MOJENAX U B peaJbHOM MHpe
MHOTOT'PAaHHHUKH U TeJla BPaIeHUs, KOHCTPYHPOBATh T€OMETPUUYECKHE MOJICIIH;

(opMHpOBaHHE MOHHMMaHMS BO3MOXXHOCTH aKCHOMAaTHYECKOTO MOCTPOCHHUS MaTEeMAaTUYECKHUX
TeopHii, GOpMUPOBaAHNE TOHUMAHUS POJIM AKCUOMATHKH NPH NTPOBEICHNUHN PacCyKICHUI;

(dopMHpOBaHUE YMEHHUS BIAJETh METOJAMHU JI0KA3aTEILCTB U aITOPUTMOB PEILICHHsSI, YMEHHS MX
IPUMEHSTH, POBOAMUTD JTOKa3aTeIbHbIC PACCYKICHUS B XOJI€ PELICHUS CTEPEOMETPHUECKUX 3ajad
U 33Ja4 C INPAKTUYECKUM COJepKaHHeM, (HOpMUPOBAHHE NPEACTABICHUS O HEOOXOAMMOCTHU
JI0Ka3aTelIbCTB MPU OOOCHOBAHMM MAaTEMAaTUYECKMX YTBEPXKACHUM M PpOJM aKCHUOMAaTUKU B

MIPOBEJICHUH AEAYKTUBHBIX PACCYXKICHHUIM;



pa3BUTHE M  COBEPUICHCTBOBAHWE HWHTEIUIEKTYyaJbHBIX M  TBOPYECKHX CIOCOOHOCTEH
00ydJaromuXxcsi, TMO3HABATEIIBHON AaKTUBHOCTU, HCCIEIOBATEIbCKUX YMCHHH, KPUTHYHOCTH
MBIIUICHUSI, UHTEpeca K U3YYEHHUIO T€OMETPHH;

dopmupoBanre  (QYHKIMOHAIBHOM  TIPaMOTHOCTH, PpEJIEBAHTHOW TEOMETPpUU:  YMEHHS
pacrno3HaBaTh MPOSBICHUS TEOMETPUUECKUX MOHATHN, OOBEKTOB M 3aKOHOMEPHOCTEH B peambHBIX
YKU3HEHHBIX CUTYAIMSIX W NIPU U3yUYEHUU IPYTUX YUEOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCUMOCTEH
Y 3aKOHOMEPHOCTEH, MOAEINPOBAHUS PEAIbHBIX CUTYalUil, NCCIEA0BaHUS IOCTPOEHHBIX MOJENEH,
MHTEPIIPETALIMH [TOJTYYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEp)KaTEeIbHBIMU JIMHUAMH ydeOHoro Kypca «['eomerpusi» B 10-11 kiaccax
sBisitores: «[IpsiMble U TIJIIOCKOCTH B MpOCTpaHCTBe», «MHororpaHHuku», «Tema BpalleHUs,
«BeKTopbl 1 KOOPAUHATHI B MPOCTPAHCTBEY, «JBHKEHUS B TPOCTPAHCTBEY.

ChopmymupoBanHoe Bo DPI'OC COO TpeGoBaHHE «yMETh OMNEPHUPOBATH TOHATHIMMIY,
peIeBaHTHBIMU TE€OMETPUU Ha yriyOJ€HHOM ypoBHE oOyuenus B 10-11 kiaccax, OTHOCHUTCS KO
BCEM COJIEPKATEIbHBIM JHMHHUSAM Yy4eOHOro Kypca, a (QOopMHpOBaHUE JIOTMYECKUX YMEHUU
pacrpenensercss He TOJIBKO 10 COAepKATeIbHBIM JMHUSAM, HO U 10 ToaaM obyuenus. Copepikanue
00pa3zoBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaM OCBoeHHS dDenepanbHOl paboueit
IIPOrpaMMBbI, pacrpeAeNEHHBIM M0 rojilaM o0ydeHus, CTPYKTYPUPOBAHO TaKUM 00pazoM, 4TOObI KO
BCEM OCHOBHBIM, MPUHIMIHAIBHBIM BOIpocaM oOydaromuecss oOpalaluch HEOJHOKPATHO. DTO
MO3BOJISIET OPTraHNU30BaTh OBJIAJIEHUE TEOMETPUUECKUMU OHATUSMU U HaBBIKAMU MOCJIEI0BATEIBHO
U TOCTyNaTelIbHO, C COOJIIOJIGHUEM IMPHUHIMIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKIIIOYATh B
oOLIyI0 CHCTEMY T€OMETPUYECKUX IMPEACTaBICHUI O0ydJarommxcs, paciiupsisi U yrayomss eé,
00pa3yst NpPOYHbIE MHOKECTBEHHBIE CBSI3H.

[lepexona k U3y4EHHIO TEOMETPHH Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3gatb yciaoBus ans  auddepeHnmanuu  o0yueHUs, MOCTPOCHHUS  HMHAWBHIYalIbHBIX
00pa3oBaTeNbHbIX IPOrpaMM, 00eCTIeUuTh YIiyOJIE€HHOE N3YYeHHE T€OMETPUN KaK COCTABIIAIOIIEH
ydeOHOoro npeamera «MareMaTukay;

HOJATOTOBUTh OOYYalOIIUXCA K MPOAODKEHUIO HM3Y4YeHHS MaTeMaTHKU C Y4ETOM BbIOOpa
Oynymeit mpodeccun, obecrieuynBas MPEEMCTBEHHOCTh MEXKIY OOIMUM U MpodhecCHOHATBHBIM
o0pazoBaHHEM.

Ha uzydenue yueOnoro xypca «I'eomerpus» Ha yriayOnéHHOM ypoBHe oTBoauTcs B 10 kiacce —
102 gaca (3 yaca B HeZIENIO)

COJEPKAHUE OBYYEHUA

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE
OcHOBHBIE TOHATHS cTepeoMeTpur. Touka, mpsimasi, TNIOCKOCTh, TpocTpancTBo. [lonsTHe 00

AKCUOMAaTHYCCKOM IMOCTPOCHUHU CTEPECOMETPHUU: aAKCUOMBI CTCPCOMETPUHU U CIICACTBUA U3 HUX.



B3aumHOe pacrnosokeHue NpsMbIX B IPOCTPAHCTBE: IEPECEKArOIIMECs, NapajljlebHbIE U
cKpelmuBaromuecs npsamele. [Ipu3zHaku ckpemuBaronmxcs npsAMeix. [lapamiensHoCcTh NpsSMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE: MapajulesibHbIE NpsSMbIE B MPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
NPSMBIX, NAPAJLIEIBHOCTh MPAMON U IUIOCKOCTH. [lapannensHoe U HEeHTpanbHOE MPOEKTUPOBAHUE,
u3o0paxkenue Guryp. OCHOBHBIE CBOWCTBA MapalljIeIbHOTO NMPOEKTUpOBaHus. M300paxenue ¢puryp
B IApaJuIeJIbHOM IMPOEKUMU. YTJbl C COHANpPABIECHHBIMU CTOPOHAMHM, Yrojl MEXIY HpPSIMBIMU B
npocTtpaHcTBe. [lapannenbHOCTh MIOCKOCTEN: MapalieNbHbIE IJIOCKOCTH, CBOMCTBA MapaljieIbHbIX
miockocter. [Ipocreiinue mpocTpancTBeHHBIE (DUTYPHI HA TUIOCKOCTH: TETPadAp, MapajuieIenuIe],
MOCTPOEHUE CEYEHUI.

[lepneHAMKYIAPHOCTh NPSMOM M IUIOCKOCTU: NMEPHEHANUKYIISPHBIE MPSMbIE B IPOCTPAHCTBE,
OpsiIMblE MapajuielbHblE M MNEPHEHAUKYJSIPHbIE K IIJIOCKOCTH, INPHU3HAK MEPHEHIUKYISIPHOCTH
NpsAMOM M TUJIOCKOCTH, TEOpEMa O MPSIMOM MNEePHEHAMKYIAPHON IUIOCKOCTH. OpTOrOHaIbHOE
IpoeKTUpOBaHUe. lIepneHIuKyIIsap U HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0 INIOCKOCTH, PACCTOSIHUE
OT MPSIMON JI0 MJIOCKOCTH, MPOEKIUS (PUTYpPbl Ha TUIOCKOCTh. [lepHeHIuKyIIpHOCTD MJIOCKOCTEH:
IIPU3HAK NEPIICHAUKYJIIPHOCTH ABYX IIIOCKOCTEN. Teopema 0 TpEX mepneHauKyispax.

VYrael B IPOCTPAHCTBE: Yroid MEXKIY MPSIMON M MIOCKOCTBIO, JBYTPAHHBIN yToJl, JTUHEHHBIN
yrojl JIBYTpaHHOrO yria. TpEXrpaHHbi W MHOrOrpaHHbie yribl. CBOICTBA IUIOCKHUX YIJIOB
MHOrorpaHtoro yria. CBONCTBa IUIOCKMX U JABYI'PAaHHBIX YIJIOB TPEXIpaHHOro yria. Teopemsl
KOCHHYCOB Y CUHYCOB JIJIsl TPEXTPAHHOIO yIia.

MHOrorpaHHuKH

Bubpl MHOrOrpaHHUKOB, pa3BEpTKa MHOTOrpaHHuKa. [Ipusma: n-yroapHas npusma, npsmas u
HaKJIOHHAs MPU3MBbl, OOKOBasi U TMOJHAs MOBEPXHOCTh NpU3MbL. [lapamienenumnesn, mpsMoyTroibHbINH
napajuleJienunes U ero cBoiicrBa. Kparuaiimme myTu Ha MOBEPXHOCTH MHOIOrpaHHMKa. Teopema
Oiinepa. [IpoctpancTBennas teopema Iudaropa. [Tupamuna: n-yronpHas nupamMuia, MpaBHIbHAS U
yceuéHHas nmupamuabl. CBolicTBa pédep M OOKOBBIX rpaHEl MpaBMIIBHOW MUpaMusl. [IpaBuabHbIE
MHOTOIPAHHUKHU: TpPaBWIbHAs MpU3Ma U TpaBUibHAs MUpaMuJa, MpPaBHIbHAs TpPEyroJjbHas
nupamMuia M TpaBWIBHBIA TeTpa’ap, KyO. IlpeacraBieHue o NpaBWIBHBIX MHOTOIpAaHHHMKAX:
OKTasp, JOAEKAdIP U UKOCAIP.

Brruucienne 371eMEHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanw, yribl. [Lmomaas OG0koBOM
MIOBEPXHOCTHU U TIOJHOM MOBEPXHOCTH IMPSIMOM MPU3MBI, TUIOIIAb OCHOBaHMMA, TeopemMa 0 OOKOBOH
MOBEPXHOCTH TPsAMOM mpu3Mbl. [lnmomiane OGOKOBOWH MOBEPXHOCTH U TMOBEPXHOCTH IMPAaBHIBHON
NpaMUJbl, TEOpPEMA O IUIOIAAN YCEUEHHON TUPaMUIbI.

CummeTpusi B IPOCTPAHCTBE. OJEMEHThl CHMMETPUU TNPABWIBHBIX MHOTOTPAHHUKOB.
CuMmMeTpuss B IPaBWIBHOM MHOTOIPDAaHHUKE: CHMMETpUSl MapajliesieNuIea, CUMMETpUs
MpaBUJIBHBIX IPU3M, CHMMETPUS MPABUJILHON MTUPAMUJIbIL.

BeKTOopbI M KOOPAMHATHI B MPOCTPAHCTBE



[ToHATHS: BEKTOP B IIPOCTPAHCTBE, HYJIEBOM BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPBI
KOJUIMHEAPHBIE, COHAIIPABIICHHBIE U IIPOTUBOIIOJIOKHO HAIPABIICHHBIE BEKTOPBL. PaBeHCTBO
BEKTOPOB. J[€HCTBHA ¢ BEKTOPAMHU: CJI0KEHUE U BBIYUTAHUE BEKTOPOB, CYMMa HECKOJIBKUX
BEKTOPOB, YMHOKEHHE BEKTOpa Ha yncio. CBOMCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOXKEHUS
BEKTOpa Ha yuciio. [lonsaTue xomianapHasie BEKTOphl. [Ipu3Hak KOMINIAHAPHOCTHU TPEX BEKTOPOB.
[IpaBuio napamenenunena. Teopema o pasinoKEHUH BEKTOPA 110 TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpsimoyronbHas cuctema KoopaAuHAT B pocTpaHcTBe. KoopanHatel BekTopa. CBs3b
MEXly KOOPAMHATaMU BEKTOPA U KOOPAMHATAMU TOYEK. YTOJI MeXay BeKkTopamu. CKalsipHoe

NIPOM3BEICHUE BEKTOPOB.

INJIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHBI

1) rpa:xknaHckoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKOW TMO3HMIIMH OO0YYAIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO OOIIECTBa, MPEICTABICHHE O MAaTEMAaTHUYECKUX OCHOBAaX (YyHKIIMOHUPOBAHHS
Pa3IMYHBIX CTPYKTYP, SIBICHHUH, MPOIEAYP IPaKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH M IPYTOE),
yMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMA MHCTHUTYTaMH B COOTBETCTBUU C MX (YHKIUSMHU U
Ha3HA4YCHHEM;

2) naTpuoTHYeCKOe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHMCKON TPAXKTAHCKON HJICHTUYHOCTH, YBaXEHUS K IMPOILIOMY U
HACTOALIEMY POCCHICKOM MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCHHCKUX
MaTE€MaTHUKOB U POCCUNMCKOM MAaTEMAaTUYECKOM IIKOJIbI, UCIIOJIB30BAHUE ITUX JOCTUKEHUHN B IPYTUX
HayKaX, TEXHOJIOTHSX, chepax SIKOHOMHKHY;

3) 1IyXOBHO-HPaBCTBEHHOE BOCIIMTAHME:

OCO3HAHHE JTYXOBHBIX IIEHHOCTEH pOCCHIICKOro Hapojaa, cHOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMUSI, 3STUYECKOT0 MOBEJICHHUS, CBI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKH
U JIeATENIHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIA/1a B TIOCTPOCHUE YCTOWYMBOTO OyAyILEro;

4) 3cTeTHYECKOE BOCMIUTAHUE:

ACTETHYECKOE OTHOUIEHHE K MHpPY, BKIIOYAas SCTETHKY MaTeMaTHMYECKHUX 3aKOHOMEPHOCTEH,
O00BEKTOB, 3a/ay, PEMICHUN, PACCYX ICHUI, BOCIPUUMYHBOCTh K MATEMAaTHYECKUM aCIeKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) puznveckoe BocnuTaHHUE:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHITh MaTeMaTHUECKUE 3HAHUS B HMHTEpecax 3/I0pOBOrO U
6e3omacHOro obpasa JKM3HH, OTBETCTBEHHOE OTHOIIEHUE K CBOEMY 3/I0POBBIO (310pOBOE MHUTAHHE,
cOamaHCUPOBAHHBIN PEKUM 3aHATUN U OTIbIXA, PETYyJsipHAs PU3NUYECKasi aKTUBHOCTH), PU3ndecKoe

COBCPHICHCTBOBAHUE IIPH 3aHATHUAX CHOpTI/IBHO'OBHOPOBHTGHBHOﬁ JACATCIIBHOCTBIO,



6) TpynoBoe BocniuTanme:

TOTOBHOCTH K TpPYAY, OCO3HAHWE IIEHHOCTU TPYAOTIOOMS, MHTEPEC K pa3iuuHbIM cdepam
po)eCCHOHAIBHON JIeATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTHKOW M €€ TPWIOKEHUSMH, YMCHHE
COBEPINATh OCO3HAHHBIN BBIOOpP OymyIei nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUTAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTUYeCKOMY OOpa3oBaHUIO M CaMOOOpa3OBaHUIO Ha
MPOTSHKCHUH BCEH JKU3HU, TOTOBHOCTh K AKTMBHOMY YYacCTHIO B PEIICHUU MPAKTHYECKHUX 3a]ad
MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTh ~ JKOJOTUYECKOW  KYJIbTYpbl, TOHMUMaHHUE  BIUSHHUSI  COIMAJILHO-
HDKOHOMHUYECKUX TIPOIIECCOB HA COCTOSIHHE TWPUPOTHOM U COIMATBHOW Cpeibl, OCO3HAHHE
I00ATEHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM, OpHEHTAIlMs Ha MMPUMEHEHHE MAaTeMaTHYeCKUX
3HAHWH JIJIs1 peIIeHUs 3a/1ad B 00JIaCTH OKPY’KAIOIICH Cpefibl, TUTAHUPOBAHKUE MOCTYIKOB M OIEHKH
WX BO3MOXKHBIX MOCIIEICTBUM VISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOTI0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKHd ¥ OOIIECTBEHHOM MPAKTHKHW, TOHWMAaHHE MaTeMaTUYECKOW HAyKH Kak c(hepbl yemoBedeCcKOi
JIeATEeTLHOCTH, 3TAOB €€ pa3BUTHS U 3HAYUMOCTH JIJIsI PA3BUTHS IIUBIIIM3AIMH, OBJIAJICHUE SI3bIKOM
MaTEeMAaTHKd W MaTeMAaTHYeCKOM KyJNbTypod KakK CpeACTBOM IIO3HAHUS MHpPA, TOTOBHOCTH

OCYHICCTBJIATH MPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIbHOCTD MHAUBHUAYAJIbHO U B I'PYTIIIC.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCcaIbHbIE YUeOHbIe 1eiCTBUS

Ba3zoBrble JJornyeckue aeiicTBHA:

BBISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX OOBEKTOB, TIOHSITHH,
OTHOIICHUH MEXAYy TMOHATHIMHU, (POPMYIUPOBATH OINPEAEICHUS TOHSATHHA, YCTaHABIMBATH
CYUIECTBEHHBIN MpH3HAK KiIacCU(UKALMU, OCHOBAHUS UIs OOOOIIEHHS M CpaBHEHUs, KPUTEPUU
MIPOBOJIMMOTO aHAJIN34;

BOCIIPUHUMATh, (POpMyJIMpOBaTH M NPEeOOpPa3OBBIBATh CYXKICHHs: YTBEPAUTEIbHBIE U
OTpI/ILIaTe.HBHI:Ie, CAUMHUYHBIC, HaCTHBIC 1 O6H_II/I€, yC.HOBHInle;

BBIABJIATH MAaTEMATUUYCCKUC BaKOHOMepHOCTI/I, B3aUMOCBA3U U HpOTI/IBOpe‘II/IH B q)aKTaX, JaHHBIX,
HaONIOZICHUSAX W YTBEPXKACHHSX, TMpeIjaratb KPUTEPUH JUIsl BBIABICHUS 3aKOHOMEPHOCTEH |
MIPOTUBOPEUUI;

JACJIaThb BbIBOJbI C HCIOJB30BAHHCM 3aKOHOB JIOTHKH, ,Z[GI[yKTI/IBHBIX nu I/IH,Z[yKTI/IBHBIX

YMO3aKIFOUEHU N, YMO3AKIIOUCHUHN 110 aHAJIOTHH;



MMPOBOAUTL CAMOCTOATCIIBHO J0KAa3aTCIbCTBA MATCMATHYCCKUX yTBep)K,Z[GHI/Iﬁ (HpHMBIe n oT
IPOTUBHOIO), BBICTPAWBaTh apryMEHTALMIO, [PUBOAMTH IPUMEPHI U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

BBIOMPATh CTHOCOO pemIeHus] yuyeOHOW 3ajmavyu (CpaBHMBATh HECKOJBKO BapHAHTOB PEIICHUS,
BBIOMpATh HanOOJIee MOIXOAAIINHI ¢ YYETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPHEB).

ba3zoBble ucciienoBare/ibCKie 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIIENOBATEIbCKUNA WHCTPYMEHT IO3HaHMSA, (OPMYIHPOBATH
BONPOCH, (UKCHUpYIOIIME MPOTUBOpEUYHe, Mpo0ieMy, YCTaHaBIMBaThb MCKOMOE M JIaHHOE,
dbopMUpPOBATH THUIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHUE;

MMPOBOAUTL CAMOCTOATCIIBHO CHJIaHI/IpOBaHHblﬁ 9KCIICPUMCHT, UCCICAOBAHUC IO YCTAaHOBJICHUIO
0COOCHHOCTE MaTeMaTH4YeCKOro 00OBEKTa, SBICHUS, TPOIIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BeKTaMu, SIBJICHUSIMH, ITPOLIECCaMU;

CaMOCTOSITENIbHO (OpMYJIMPOBaTh O000OIIEHUST M BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO
Ha6JIIOI[eHI/I$I, HCCJIICAOBaHUs, OLNCHUBATH AJOCTOBCPHOCTH IMOJIYUYCHHBIX PE3YJILTATOB, BBIBOAOB U
000011IEeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCA, a TAK)KE BBLABUTATh MPEIINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

Paborta ¢ nnopmanmeii:

BBISBISITh ACPUIUTH MH(DOPMALIMU, JAHHBIX, HEOOXOAMMBIX IS OTBETa Ha BOMPOC W IS
pelIeHus 3a/1a4H;

BbIOMpaTh ~ MHPOpPMAIMIO U3  HCTOYHHMKOB  Pa3jMYHbIX  TUIOB,  aHAJU3UPOBATb,
CHUCTEMaTH3UpOBaTb W HWHTEPHPETHPOBATh WHGPOPMALMIO pa3IMYHBIX BHUIOB U (opMm
MPEJICTABJICHHUS,

CTPYKTYpHUpOBaTh HH(POPMAIMIO, MPEICTaBIATh €€ B pa3iMYHbIX (QopMmax, WIUIIOCTPUPOBATH
rpapuvecKy;

OLIEHUBATh HAAEKHOCTh MH(OPMAITUH IO CAMOCTOATENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KomMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YyYeOHbIe JeilcTBUS

Oo0menue:

BOCIIPUHUMATH U (bOpMy.HI/IpOBaTI: CYKIACHUA B COOTBCTCTBHUU C YCIIOBUSAMU U LCTIAMU O6H_[€HI/I$I,
SICHO, TOYHO, 'PaAMOTHO BBIPAXATb CBOIO TOYKY 3PCHUA B YCTHLIX U IMHUCBMCHHBIX TCKCTAX, JaBaThb
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIN pe3ysbTar;

B XO0j€¢ OOCYXICHHsS 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXKTAaeMOW TEeMbI, MPOOIEMBI,
pemaeMOf/'I 3ala4i, BBICKA3bIBATb HMACH, HAIICJICHHLIC Ha IMOUCK PCIICHHA, COIIOCTABJISATH CBOU
CYXJEHUSI C CYXACHUSMH JIPYI'MX YYaCTHHKOB IHajora, oOHapy>KMBaTh pa3jMyhe U CXOJCTBO

TIO3HIINH, B KOPPEKTHOU popMe HOpMyTUpOBaTh Pa3HOTIIACHS, CBOH BO3PAYKCHHS,



NPEACTABIIATL PE3yJibTaThl PpELIEHUs 3aJadyd, OKCIICPUMEHTA, MCCIEI0BaHUs, IIPOEKTa,
CaMOCTOSITENIHO BBIOMpaTh (popMaT BBICTYIUICHHUS C YUETOM 3a/1ad MPEe3CHTALUU U OCOOCHHOCTEH

ayJIMTOPHUH.

Pery1siTuBHbIEe YHHBepcaibHble yueOHbIe AeiicTBUS

Camoopranmn3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3aJa4d, BbIOMPATh CIOCOO peleHUus ¢ y4ETOM
UMEIOLINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUaHTHI pEUICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOUMOHATbHbII HHTE/UIEKT:

BJIAJICTh HABBIKAMU IIO3HABATENBHOM pe(EeKCHU KaKk OCO3HAHHUS COBEPLIACMbIX ACHCTBUHN U
MBICTTUTENIBHBIX IPOIECCOB, UX PE3YJbTATOB, BIAJETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3yJsibTaTa pelieHHsi MaTeMaTH4eCKON 3a1auH;

OpeIBUAETh TPYAHOCTH, KOTOpbIE MOTYT BO3HUKHYTh TP pELICHUH 3a/a4d, BHOCHTH
KOPPEKTHBBI B JCATEIHHOCTb Ha OCHOBE HOBBIX OOCTOSITEIBbCTB, NAHHBIX, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATa LIENU U YCIOBUSAM, OOBACHATh MPUYUHBI TOCTHKEHUS WIN
HEIOCTHKECHUS PEe3yJIbTaTOB ACSATEIbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OLEHKY NMPUOOPETEHHOMY
OTIBITY.

CoBMecTHas1 1eATEJbHOCTD:

MOHMMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYyaIbHOH palbOTHl Mpu
pemieHMH y4eOHBIX 3a/a4, TNPUHUMATh IeJdb COBMECTHOW JIEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pabOThl, pacHpelensiTh BUABI pabOT, OroBapUBaThCs, OOCYXAATh
MPOIIeCC U Pe3ybTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYNIOBBIX ¢Gopmax padboThl (0OCYXKIeHUs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» ¥ UHBIE), BBITOIHATH CBOIO YaCTh PA0OTHI M KOOPIAMHUPOBATH CBOM JICHCTBHS C IPYTHMU
YJIeHaMM KOMAaHJIbl, OLIEHUBATh KauyeCTBO CBOEr0 BKJaJa B OOWIMI MPOAYKT IO KpPUTEPHUSM,

c(hOpMyJIMPOBAHHBIM YYACTHHUKAMU B3aWMO/ICHCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K xoniy 10 kjacca o0ydaromuiicss HAyYUTCS:
e CcBOOOJHO OMNEPUPOBaTH OCHOBHBIMU TOHATUSMHU CTEPEOMETPUHM TMpPH pEIIeHWH 3a7ad |
IIPOBEJICHUN MaTeMaTHYECKUX PACCyKICHUH;

® TIPUMCHATH aKCUOMBI CTCPECOMCTPUHU U CICACTBUA U3 HUX ITPU PCHICHUN I'COMETPUUCCKHUX 3a1a4,



e KJIACCU(HUIMPOBATH B3aMMHOE PACHOJOXKEHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
POCTPAHCTBE, MPSMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOIHO ONEPUPOBATH MOHATUAMH, CBSI3AHHBIMH C YIJIAMHU B IIPOCTPAHCTBE: MEX/Y MPSMBIMU B
IPOCTPAHCTBE, MEXK/TY MPSIMOH U MJIOCKOCTHIO;

e CBOOOIHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;

e CBOOOJHO  pacro3HaBaTh OCHOBHBIE BHUABI ~MHOTOTPAaHHUKOB  (IpU3Ma, NHpaMHJa,
MIPSIMOYTOJIBHBIN MTapajuieNIenuIe, Kyo);

e KJIACCHU(UIMPOBATH MHOTOTPAHHUKH, BRIOMpAsi OCHOBAHUS JJIS KIIAaCCH(PHUKAIINH;

® CBOOOHO OTNIEPUPOBATH MOHITHIMH, CBSI3aHHBIMH C CEYCHHEM MHOTOTPAHHHUKOB TUIOCKOCTBIO;

® BBINOJHATH MMApAJUICIbHOE, IIEHTPAIBHOE K OPTOTOHAJIBHOE TPOCKTHpPOBaHWE QUTYp Ha
TUTOCKOCTB, BBITIOJHSTH N300pakeHust (GUTYp Ha TIOCKOCTH;

® CTPOUTH CEUYEHHUS MHOTOIPAaHHHKOB PA3IMYHBIMH METOAAMH, BBHIMONHATH (BBIHOCHBIC) IIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYP: BUJI CBEPXY, COOKY, CHU3Y;

® BBIYHCIATH IJIONIAU TIOBEPXHOCTEH MHOTOTPAHHUKOB (MIpH3Ma, MUPAMHU/A), TEOMETPUICCKHX
TEJ C MpUMEHEHUEM HOPMYIT;

® CBOOOJHO OIEPUPOBATH TOHSATHIMH: CUMMETPHsI B MPOCTPAHCTBE, IIEHTP, OCh M IUIOCKOCTh
CUMMETpPHH, IICHTP, OCh U IIOCKOCTh CHMMETPHUH (DUTYPBHI;

e CBOOOJHO ONEpPUPOBATh TOHATHUSAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpIMHATaM B
IPOCTPAHCTBE;

® BBLIMOTHATH ICHCTBUS HAJl BEKTOPAMH;

e pemiaTh 3aJadydl  Ha JIOKA3aTelIbCTBO MAaTEMAaTHYECKMX OTHONICHHWH W  HaXOXKICHHE
TCOMETPUYECKUX BEIIMYHMH, TIPUMEHSISI U3BECTHBIC METOJBI TPU PEIICHUM MaTeMaTHYECKUX 3aaad
MOBBIIIEHHOTO ¥ BBICOKOTO YPOBHSI CIIO’KHOCTH;

® TMPUMEHATH MPOCTEHINE MTPOrpaMMHBIE CPECTBA U IEKTPOHHO-KOMMYHHUKAITMOHHBIE CHCTEMbI
IPY PELICHUH CTEPEOMETPHUUECKUX 3a1au;

e U3BJIEKaTh, NpPeoOpa3OBbIBATb M HHTEPIPETUPOBATh HMH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, mpeacTaBICHHYIO Ha YepTeKaX U PUCYHKAX;

® TPUMEHATH IIOJYYCHHBIC 3HAHUS HA NPAKTHKE: CPAaBHUBATh W AHAIU3UPOBATH pPEATbHBIC
CUTyallMM, MPHUMEHATh HM3yYCHHBIC TOHATHS B TMpoIlecce IMOMCKA pEIIeHUS MaTeMaTHYeCKd
c(OPMYITHPOBAHHOW TIPOOJIEMBI, MOJCIHPOBATH peabHBIE CUTYallMd Ha S3bIKE T€OMETPHH,
UCCIICIOBATh IMOCTPOSHHBIE MOJICNH C HWCIOJB30BAHUEM TI'E€OMETPUYECCKHX TOHSITHA M TEOPEM,
ammapara anreOpbl, perarh MPaKTUYEeCKUe 3a/1a4d, CBS3aHHBIC C HAXOXKICHHEM T€OMETPHYECKUX
BEJIMYHUH;

® UMETh MpPEICTABICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS TEOMETPUM KaK COCTaBHOM YacTH

¢dyHIamMeHTa pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHHUE

Ne HaumenoBanue pazgenoB u | Kon- |~ OcHoBHOe conepikaHue OcHoBHBIC BUBI IeSITEJILHOCTH y4aLIHXCH DJieKTpoHHBIe (HU(ppoOBLIE)
n/n TeM NPOrpaMMbl BO o0pa3oBaTebHbBIE PeCypPChI
qac
BBezieHue B CTepeOMETPHIO 23 | OCHOBHBIE TIOHSATHUS CTEPEOMETPHUH: AKXTyanu3upoBath GakThl © METOIbI https://resh.edu.ru/subject/17/10/
TOYKa, IpsiMasi, IJIOCKOCTb, IJIAHUMETPHUH, PEIICBAHTHBIC TEME. https://resh.edu.ru/subject/17/11/
mpocTpadcTBo. [IpaBuia [osry4aTs mpeacTaBICHUS O MTPOCTPAHCTBEHHBIX
H300paKEHUS Ha PUCYHKAX: ¢urypax, pa3dupaTh MpOCTEHIITIE TPaBUIa
H300paKEHUS TUIOCKOCTEH, n300paskeHus STHX QHUTYP.
NapaJuIeIbHBIX NPSAMBIX (OTPE3KOB), H3o0paxaTh NpsMYIO U INIOCKOCTh Ha PUCYHKE.
cepenuHbl oTpe3ka. [lonsarust: Pacnio3HaBaTh MHOTOTPaHHUKH, TUPAMUY, KYO,
nepeceKaroInecs I0CKOCTH, Ha3bIBaTh MX JJIEMEHTHI.
repeceKaroluecs npsMas 1 Jenatb pucyHOK Ky0a, TUpaMuabl, HAXOAUTh
IUIOCKOCTb. OIIMOKY B HEBEPHBIX N300PAKEHHSX.
3HAKOMCTBO C MHOTOI'PaHHUKaMH, 3HAKOMUTBCS C CEYCHUSIMHU, C METOJIOM CJIEIIOB;
n300pakeHNe MHOTOTPAaHHUKOB Ha HCTIONB30BAaTh IS TOCTPOCHHS CEUCHHS METOJ]
PHUCYHKaX, Ha IPOCKIIMOHHBIX CJIeZI0B, KPAaTKO 3aIHCHIBATE IIATW IOCTPOCHHUS
yeprexax. HaganbHele cBeieHUS 0 CEYeHUSI.
KyOe 1 mupamue, ux pa3BéPTKU U Pacno3naBath Buj ceUeHUs M OTHOLIECHUH, B
mozenu. CeueHnss MHOTOTPAaHHUKOB. | KOTOPBIX CEUCHHUE JETUT pedpa Kyda, HaXOauTh
[ToraTne 06 akCHOMAaTHYECKOM IUTOIIAb CEYCHUSI.
MIOCTPOECHUN CTEPEOMETPHU: Hcnons3oBath ogodue npu perieHny 3a1ad Ha
AKCHOMBI CTEPEOMETPUH U MOCTPOCHHE CEYECHHH.
CJIC/ICTBHS M3 HUX 3HAKOMUTBCS CAKCHOMATHYECKUM TIOCTPOCHUEM
CTEPEOMETPHUH, C AKCHOMaMH CTEPEOMETPUH 1
CIIE/ICTBUSIMH U3 HUX.
WnmocTprupoBaThaKCHOMBI PUCYHKAMHU H
IIpUMEPaMH U3 OKpYyKaomiel 00CTaHOBKH
B3anmuoe pacnonoxxenne 6 B3anmHoe pacnonoxeHue npsMbIx B AXTyann3upoBaTh (GaKThl U METOIbI https://resh.edu.ru/subject/17/10 /

MIPSIMBIX B IIPOCTPAHCTBE

MIPOCTPAHCTBE: NEPECEKAIOIINECS,
MapajuieIbHbIC U CKPEIUBAIOIIACCS
TIpsSIMBIE.

[TapannenbHOCTE IPSAMBIX H
IUIOCKOCTEH B MMPOCTPAHCTBE:
rapajuienbHbIEe PSIMBIE B
MIPOCTPAHCTBE; MAPAIIETHFHOCTH TPEX
MIPSIMBIX; TAPAIDIETFHOCTD MIPSIMOH
TUTOCKOCTH. YTJIBI C
COHATPABJICHHBIMU CTOPOHAMHU; YTOJ
MEX]y IPSIMBIMH B TIPOCTPAHCTBE.

[JTAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHAJIOTUH.

[lepeunciasiTe BO3SMOXHBIE CITOCOOBI
PAacCIIOIOKEHUS IBYX MPSIMBIX B IPOCTPAHCTBE,
WLTIOCTPUPOBATH UX Ha IIPUMEpax.

JlaBaThb ompeneneHne CKpeInBaOIINXCS
MIPSIMBIX, GOPMYIHPOBATH MPHU3HAK
CKPEIIUBAIOIINXCS MPSIMBIX U IPUMEHSATH €ro IpH
pellIeHn! 3a1au.

PacnoznaBath npu3my, Ha3bIBaTh €€ DJIEMEHTHI.

Crpoutb ce4eHHUsI MPU3MbI Ha TOTOBBIX
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ITapannenpbHOCTD MIIOCKOCTEN:

mapaJiICIIbHBIC TNIOCKOCTH, CBOMCTBa

TapaJuIeNbHBIX IIOCKOCTEH.
IIpocreiime npocTpaHCTBEHHBIE
(UTypBI HA ITOCKOCTH: TETPAdIP,
Ky0, apajuieNienuiie]]; MOCTPOCHUE
CeYeHUI

gepTexKax.

[lepeuncnsaTe BO3MOXKHBIE CITOCOOBI B3aHMHOTO
PAaCIIOIOKEHHSI TPSIMOI U TUTOCKOCTH B
MIPOCTPAHCTBE, MPHUBOANTH COOTBETCTBYIOIIHE
MIPUMEPHI U3 PEaIbHOM KU3HU.

JlaBath omnpeneieHue napauieIbHOCTH MPSIMOT
U TUIOCKOCTH.

DopMyIHPOBaTh MPU3HAK MAPAJUICITBHOCTU
MPSIMO¥ U TTIOCKOCTH, YTBEPKIACHUE O TPSAMOU
MePeCceUCHUs IBYX IUIOCKOCTEH, MPOXOISIIUX Yepe3
TapajuieNbHbIE TPSIMBIE.

Pemrate mpakTuueckue 3a1a4n Ha MMOCTPOCHHE
CEYEHHUU MHOTOTPaHHUKA.

OOBSICHSITD CITy4au B3aUMHOTO PACITOJIOKESHUS
IIJIOCKOCTEM.

JaBatp omnpenenieHue mapauieNbHBIX
IUTOCKOCTEH; MPUBOJUTE IPUMEPHI U3 PEATBHOM
YKH3HH U OKPYIKArOIeH 00CTaHOBKH,
WLTIOCTPUPYIOIIUE MaPaUICTBbHOCTh TNIOCKOCTEHH.

Hcnonp30BaTh NpU3HAK MAPAIUICITBHOCTH ABYX
IUIOCKOCTEH, CBOWMCTRA MapauUICIbHBIX TNIOCKOCTEH
MIPH PEUICHUH 3a/1a4 Ha TIOCTPOCHUE.

OOBACHATD, YTO HA3BIBACTCS ITAPAIUIICITHHBIM
MIPOEKTHPOBAHNEM W KaK BBITIOIHACTCS
MIPOEKTHPOBAHNE (QUTYP HA IUIOCKOCTb.

MN3o0paxxaTh B mapauieIbHOW MPOSKITNH
pa3IHYHbIC TeOMETPUUECKUE (PUTYPEI.

MonenupoBaTh peajgbHbIE CUTYAIH Ha S3BIKE
TEOMETPHH, UCCIICIOBATh TOCTPOCHHBIC MOJICIH C
HCTOJIb30BAHUEM I'€OMETPHUUCCKUX TTOHSATHIA.

Hcnonp30BaTh Npu pelicHUH 3aj1a4d Ha
MOCTPOCHHUE CCUCHHI TIOHATHE MapalIeIbHOCTH,
MIPU3HAKH U CBOIMCTBA MapaIICIbHBIX MPSIMBIX
HATUIOCKOCTH

[TapannenbHOCTb NPSMBIX U
TUIOCKOCTEN B MPOCTPAHCTBE

IlepnenaukynIpHOCTH NPSIMOH U
MIOCKOCTU: NEPIEHAUKYISIPHbIE
NIpsIMBbIE B IPOCTPAHCTBE, NMPSIMbIE
napasuiesibHble U
MIEpHEHANKYJISIPHBIE K TIOCKOCTH,
MIPU3HAK NEPIEHIUKYIAPHOCTH
NPSIMOM U IJIOCKOCTH, TEOPEMA O
NPSAMON NEPHEHIUKYISIPHOI
IIOCKOCTH

AKTyanu3upoBath (HaKThl U METOJIBI
[JIAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHaAJIOTUH.

OOBSCHATH, KaKO# yTroJl Ha3bIBACTCS YIIIOM
MEXTy MepeceKaroInMHUCS MIPSIMBIMH,
CKPETUBAIOIIAMHUCS MPSIMBIMH B IPOCTPAHCTBE.

JlaBaTb onpeneneHue mepreHauKyISIPHBIX
NPSIMBIX U IPSMOU, NEPIEHAUKYISIPHOMN K
IUTOCKOCTH.

https://resh.edu.ru/subject/17/10 /
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[leprienanKynAp ¥ HaKIOHHBIE:
paccTostHUE OT TOYKH IO IIOCKOCTH,
paccTosiHue OT MPSIMOi 110
TIOCKOCTH.

HaxoauTs yribl MEXIy CKpPEUIUBAIOIINMHUCS
IPSMBIMH B KyO€ U TUpaMHTIE.

[IpuBOaUTE TPUMEPHI U3 PEAIBHON KU3HU U
OKpY’Karollel 00CTaHOBKH, HILTIOCTPHUPYIOIIUE
MEPIEHANKYISIPHOCTD IPSIMBIX B IPOCTPAHCTBE U
HNEePHIeHAUKYIIIPHOCTb NPIMOH K INIOCKOCTH.

DopMyIMpOBaTh NPU3HAK
NEePIeHANKYJIIPHOCTH NPIMOH U MIIOCKOCTH,
MIPUMEHSTH €r0 Ha NPAKTHKE: OOBSACHATH
NepIEeHANKYISIPHOCTh pedpa KyOa U AnaroHaim ero
TpaHu, KOTOpast €ro He COJEPIKUT, HAXOANUTH JITHHY
JIMaroHaay Ky0a. BeIYHUCIIAT BEICOTY MPaBHIBHOM
TPEYroJIbHON U MPABUWIIBHOMN YETHIPEXYTOIbHON
TIMpaMu 1o JTHHAM pEdep.

Pemats 3a1aun Ha BHIYMCIICHHUS, CBA3AHHBIEC C
MEPIECHANKYIIPHOCTBIO MPSAMOH 1 IIIOCKOCTH, C
HCTIOIB30BaHUEM IIPU PEUICHUH INITAHUMETPUIECKHUX
(haKTOB U METOJIOB.

OOBSICHATD, YTO HA3BIBAIOT MEPIICHIUKYIIPOM
U HAKJIOHHOM U3 TOYKU K INIOCKOCTH; IIPOEKIUEI
HAKJIOHHOHW Ha MI0CKOCTh. OOBSACHATD, YTO
Ha3bIBAETCS PACCTOSIHUEM: OT TOYKH 0 TUNIOCKOCTH;
MEXIY NapaIeIbHBIMU IUIOCKOCTIMH; MEXITY
NPSMON U NapajuIeTbHON €l IIIOCKOCTbIO; MEXILY
CKPEIIMBAIOIIMUCS MPSIMBIMH.

HaxoauTs 3TH paccTOSIHUS B IPOCTHIX CITydastx
B KyOe, mupaMuse, npu3me.

MonaenupoBaTh peanbHbIE CUTYallUH Ha SI3bIKE
TEOMETPHH, UCCIIEI0BATH TOCTPOCHHBIE MOJIEIH C
HCTIOJTb30BaHUEM I'€OMETPHUUECKUX OHATHH.

Hcnonb30BaTh NpH pelIeHUH 3a7ad Ha
HoCTpoeHHe ceuenuii reopemy Iludaropa, cBoiicTa
IPSIMOYTOJbHBIX TPEYTOJIbHUKOB.

IlepneHAUKYASIPHOCTH
TIPSMBIX U TNIOCKOCTEH B
MIPOCTPAHCTBE

25

VIIibl B IPOCTPAHCTBE: YIOJ MEXIY
MPSIMOM U TJIOCKOCTBIO; ABYTPAHHbBIN
yroJj, JMHEHHBIN yrojl IByrpaHHOTO
yria.

IlepneHAUKYISPHOCTD IOCKOCTEH:
MIPU3HAK MEPTICHANKYISIPHOCTH IBYX
mrockocted. Teopema o Tpéx
TIEPIICHANKYIApax

AKTyanmu3upoBath (HaKThl U METOJIBI
[JIAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHAJIOTHH.

JlaBaTh onpezneneHue yria Mexy npsMon u
IUIOCKOCTBIO, POPMYJIUPOBATH TEOPEMY O TPEX
MEPIICHANKYIIApax 1 00paTHYIO K HEel.

HaxoauTh yroa Mexay npsiMol U IJIOCKOCTBEO
B MHOTOTPaHHUKE, PACCTOSTHAE OT TOYKH JIO MPSMOM
Ha IIOCKOCTH, HCIIONB3YS TEOPEMY O TPEX
neprneHaukysipax. [IpoBoIuTh Ha YepTexe

https://resh.edu.ru/subject/17/10/
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MEePHEeHANKYJISIP: U3 TOYKH HA MPSIMYIO; U3 TOYKH HA
[UIOCKOCTb.

JlaBath onpeeneHne JBYTPAHHOTO YIjia U ero
a1eMeHTOB. OOBSCHSATH PABEHCTBO BCEX JIMHEHHBIX
YIJIOB JBYTPAHHOTO YIJIa.

HaxonuTh Ha dyepTexe JBYrpaHHBIN yroJ Ipu
pedpe mupaMubl, IPU3MBIL, TapalIcICIHUIe/a.

JlaBath ompe/esicHUe yria MexKITy
TUIOCKOCTSIMH.

JaBath ompeseneHue U OpMyITHPOBATh
MPU3HAK B3aUMHO MEPICHIUKYISPHBIX IOCKOCTEH.

Haxoauth yriibl MexXy IIOCKOCTSIMH B KyOe u
nUpamue.

Hcnonb30BaTh NP PELICHUH 33124 OCHOBHBIE
TEOPEMbI U METO/IbI TNIAHUMETPHUH.

MopenupoBarth peajibHble CUTYal[N Ha SI3bIKE
TEOMETPHH, UCCIICIOBATh TOCTPOCHHBIC MOJICIH C
HCTOJIb30BAHUEM F'€OMETPHUYUCCKUX TTOHSATHIA.

Hcnonp30BaTh Npu pelicHUH 3aa4d Ha
MMOCTPOCHHUE CCUCHHI COOTHOILICHHSI B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

VYrib1 1 paccTOsTHUA

16

ITonsTne MHOrOrpaHHNKa, OCHOBHBIE
31I€MEHTHI MHOTOTPAHHUKA,
BBIITYKJIbIE U HEBBIMYKIIbIE
MHOTOTPaHHHUKH; pa3BEpTKa
MHOTOTPaHHHKA.

IIpusma: N-yronpHas mpu3Ma; rpaHu
Y OCHOBAHUSI IPU3MBI; IPsIMast U
HaKJIOHHAsI IPU3MbI; OOKOBas U
TIOJTHAS TIOBEPXHOCTDH PU3MBI.
[Tapannenenunen, npsiMOYIrOJIbHBINA
TIapaJuIeNIeUIe U ero CBONCTBA.
IMupamupa: N-yroapHas MUpaMuza,
TpaHU U OCHOBAaHUE MUPAMUBI;
0oKOBas ¥ TOJIHAsI HOBEPXHOCTh
nmupaMuabl; rpaBujibHas 1
yceu€HHasl MUpaMuIa.

DJeMEHTHI MPU3MBI U ITUPpaMUBI.
[IpaBuiibHBIE MHOTOTPaHHHKH!
TIOHSTHE TIPABUIIBHOTO
MHOTOTPAaHHHKA; TIPaBHIIbHAS
MIpU3Ma 1 IPaBUIIbHAS TUPAMUAA;
MIpaBIIIbHAS TPEYTOJIbHAS MHPAMUIA

AKTyanu3upoBath (HaKThl U METOJIBI
[JIAaHUMETPUH, PEJIEBAHTHBIE TEME, IPOBOAUTH
aHaAJIOTUH.

JlaBaTh onpezneneHue napaienenumnesa,
pacrno3HaBaTh €ro BHJIbI U U3y4YaTh CBOMCTBA.

JlaBaTh onpeaeneHue nupaMubl, paclio3HaBaTh
BHBI THPaMH, (GopMyIIpoBaTh CBOWCTBA pEdep,
rpaHedl ¥ BBICOTHI IPAaBWIBLHOM UpaMUBIL.

Haxomurts mromans mojrHoi 1 60KOBOI
MIOBEPXHOCTH MUPAMHUJIBL.

JlaBaTe onpeneneHue yce4€HHON TUpaMuUbl,
Ha3bIBaTh €€ JIIEMEHTHI.

dopmynupoBaTh TEOpEMY O ILToIaau OOKOBOI
IIOBEPXHOCTHU IIPABWIILHOMN YCEUEHHON UpaMUIbL.

Pemarsb 3aJa4M Ha BBIYUCIICHUC, CBA3AHHBIC C
MUpaMUIaMy, a TAKOKE 33429 Ha IIOCTPOCHUE
CEYCHUM.

JlaBaTh omnpeneneHue NpU3Mbl, paclio3HaBaTh
BHIBI TIPU3M, H300pakaTh MPU3MBI Ha YEPTEKE.

HaxomuTts ruromans moJtHoM Wi 00KOBOM
MOBEPXHOCTH MPU3MBL.

N3y4aTh cOOTHONICHUS DHmepa JJisl Yrciia

https://resh.edu.ru/subject/17/10 /
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¥ TIPAaBUIIBHBIA TeTpasp; KyO.
[IpencraBneHue o MpaBUIHHBIX
MHOTOTPaHHHUKAX: OKTadIp,
JOJEKadp U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTRBE:
CUMMETpPHSI OTHOCUTEIIFHO TOYKH,
MPSIMOM, TIOCKOCTH. DJIEMEHTHI
CUMMETpPHH B MUPAMHUJIAX,
napajuieyienune[aX, MPaBUIbHBIX
MHOT'OTPaHHHKAX.

Brrunciienue 351eMeHTOB
MHOTOTPaHHUKOB: péOpa,
IuaroHand, yrisl. [lmomane
OOKOBO¥ TIOBEPXHOCTH H TTOJTHOH
TTOBEPXHOCTHU TPSAMON TIPU3MEL,
MJI0Lalb OCHOBAHMM, TEOPEMA O
0OOKOBOY TIOBEPXHOCTH MPSIMOT
npu3Mel. [Tnomans 60koBOH
TMOBEPXHOCTU U MOBECPXHOCTHU
[IPABWIBHOM UpaMUAblL, TEOPEMA O
IO OOKOBOH OBEPXHOCTH
yceuéHHOM MupaMuabl

pé06ep, TpaHel U BEpIIMH MHOTOTPaHHHKA.

W3ydaTs BHIB IPaBUIIBHBIX MHOTOTPAHHUKOB,
WX Ha3BaHUS M KOJUIECTBO TpaHEi.

W3ydaTh CHMMETPHIO MHOTOTPAHHUKOB.

OOBICHATH, KAKME TOYKH HAa3bIBAIOTCS
CUMMETPUYHBIMU OTHOCHTEIIBHO JJAHHOM TOYKH,
MPSIMO# MJIM TUTOCKOCTH, YTO HA3BIBAIOT LICHTPOM,
OCBIO WJIH TUIOCKOCTHIO CUMMETPUH (DUTYPEIL.

[IpuBOAUTH MPUMEPHI CUMMETPUYHBIX (PUTYP B
APXUTEKType, TEXHUKE, IPUPO/IC.

MonenmupoBaTh peajbHbIe CUTYAIlUH Ha SI3BIKE
TEOMETPHH, UCCIIEOBATH TOCTPOCHHBIE MOJIEIH C
HCTIOB30BaHNEM T€OMETPHUIECKIX TOHSATHH,
HCTIONB30BaTh MOI00Me MHOTOTPaHHHUKOB.

MHororpaHHUKH

TTonsitue 00 06bEMe. OOBEM
MUPAMU/IBI, TPUIMBI

AXTyann3upoBaTh (GaKThl U METOIbI
IUITAHUMETPHH, PEJICBAaHTHBIC TEME.

OOBSICHATD, KaK U3MEPSIOTCS 00BEMBI Tell,
IIPOBO/ISI AHAJIOTHIO C MU3MEPEHHUEM IIIoIaaei
MHOTOYT'OJIbHUKOB. ®OpMYJIMpPOBaTh OCHOBHBIC
CBOHCTBA OOBEMOB.

W3yuats, BEIBOIUTH (HOpMYITEI 00bEMa
MPSMOYTOIBHOTO TapajIeNenIea, TPU3MbI 1
MTHPaMUIbIL.

Berancnsate 006EM IPU3MBI 1 THPAMUIBI TIO HX
3JIEMEHTaM.

[TpumeHsTh 00BEM JUTS peleHus
CTepeOMETPUIECKUX 3a/1ad U ISl HAX0XKICHUS
reOMETPUYECKHX BEJIMYHH.

MozenupoBath peaibHbIe CUTYalUN Ha SI3bIKE
TeOMETPHUH, UCCIIE0BATh IOCTPOSHHBIE MOJIEIH C
HCTIONIb30BAaHMEM T€OMETPUIECKIX MOHATHH

https://resh.edu.ru/subject/17/11/

Bexropsl B mpocTpaHcTBE
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ITocTpoenue ceuenmii B
MHOTOTpaHHUKE.

Brruncnienue paccTOsIHUNA: MEXAY
JIByMsI TOYKaMH, OT TOYKH JIO

CTpouTh ceueHUEe MHOTOIPaHHUKA METOJIOM
CJIC/IOB.

JlaBath onpeneieHUue pacCTOSHUS MEKTY
¢durypamu.
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MIPSAMOH, OT TOUKH JI0 IUIOCKOCTH;
MEXIY CKpPEUIMBAIOIINMHUCS
MIPSAMBIMH.

Beruncienue yrios: Mexmy
CKPEIINBAIOIIMUCS
TIPSIMBIMH,MEX1Y TIPSIMOHN U
MIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YIJI0B MEXIY IJIOCKOCTSIMU

HaxoauTs paccTosiHre MEXIy HapauieIbHBIMI
IUTOCKOCTSIMH, MEXY TUIOCKOCTBIO U MapajuIeIbHON
el IpSAMOH, MEXIY CKpPEIIUBAIOLIMMUCS NPSMBIMH.

CTpouThb JTMHEHHBIN YTOJI ABYTPAaHHOTO yTia Ha
YepTeke MHOTOTPAHHUKA W HAXOIUTH €ro
BEIUYHHY.

HaxoauTs yrisl MeXIy INIOCKOCTSIMH B
MHOTOTpaHHHUKaxX

IToBTOpEHue, 0600IIeHNE U
CHUCTEMAaTH3aInsl 3HAaHUH
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