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MNOACHUTEJIBHASA 3AIINCKA

["'eomeTpus siBIsSETCS OOHUM U3 0A30BBIX KypCOB Ha YPOBHE CPEHETO OOIIErO
oOpa3oBaHMsI, TaK KakK O0O€CIeYMBACT BO3MOXHOCTb M3yY€HUs AMCLHUILINH
€CTECTBEHHO-HAYYHOW HAINpPaBIEHHOCTH W NPEIMETOB T'YMAaHHTAPHOTO IIMKJIA.
[TockonpKy TOTHYECKOE MBILIUICHKE, (POpMHUpYyEeMOe MPU U3yYEHUHN 00YIarOIIUMUCS
NOHATUMHBIX OCHOB TE€OMETPHM, IPH JOKA3aTEIbCTBE TEOPEM M ITOCTPOCHUH
LIEITOYKH JIOTHYECKUX YTBEPKICHNUN IIPU PELLICHUU T'€OMETPUUYECKUX 3a]1a4, YMEHUE
BBIJIBUTaTh W OINPOBEPIaTb T'MIIOTE3bl HEMOCPEICTBEHHO MWCIOJIB3YIOTCS IpU
pELICHNH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHUs1 mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOia€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBjsAoUled mnpeaMmeTHoll obmactu  «MaremaTtuka U
nHpopMaTrKa» yepe3 o0ecreueHue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIB30BaHUS
0oJsee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIEUU(PUUHBIX T€OMETPHH,
¥ HEOOXOUMBIX JJIs1 YCHEIMIHOro MPOoecCHOHAIBHOTO 00pa30BaHusl, CBA3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 3a3JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOTO YPOBHS, SIBJISIOTCS:

pacuIMpeHre NpeaCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEHIIUX MATEMATHYECKUX MOJENSX, MO3BOJIIIOUIMX ONMUCHIBATH M H3ydaTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUMHOIO amnmapara o pa3ierny
«CTtepeoMeTpus» y4eOHOro Kypca reOMETpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HAHUE TEOPEM,
bopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJEIIH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEMaTUYECKUX TEOpuil, GOopMUpOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
IIPOBEJECHNUHN PACCYXKIACHUM;

dbopMupoBaHHE yMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTE€IbCTB M aJIrOPUTMOB
pELIeHMs], YMEHUS UX IPUMEHATh, TPOBOJIUTH JOKA3aTEJIbHbIE PACCYKJICHUS B X0/1€
pelIeHUsT CTEPEOMETPUUYECKUX 3aJad M 3a4a4 C NPAKTUYECKUM COJEPIKAHHEM,
(GopMUpOBaHHE MPEJICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTeNIbCTB  IPH



00O0CHOBaHUHU MaTEeMATUUYECKUX YTBEPXKIECHUI U POJIM aKCHOMATHKHU B IPOBEJCHUH
JIETYKTUBHBIX PacCyXICHUML;

pa3BUTHE ¥ COBEPIICHCTBOBAHME MHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEM 00y4Yaromuxcs, MOo3HaBATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEICBAHTHON T€OMETpPHUU:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICJIMPOBAaHUSl PEAIbHBIX CHUTYyalUil, UCCIIEJOBaHMUSI IOCTPOCHHBIX MOJIENEH,
MHTEPIIPETALNN TOTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
IIPOCTPAHCTBEY, «/{BIKEHHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kmaccax, OTHOCHUTCSI KO BCEM COJEpKaTEeJNbHBIM JHHHUSIM y4yeOHOro Kypca, a
dopMUpOBaHHE  JIOTUYECKUX YMEHUH pachnpeiensercs He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
IpOrpaMMBbl, paclpeAeNéHHbIM MO TojaM OO0Yy4YeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIUITHAIBHBIM BOIIPOCAM OOYYArOIIHECS
oOpamiaiuch HEOJAHOKPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
re€OMETPUYECKUMHU TOHATUSMH U HAaBBIKAMU TIOCIIEI0OBATENBHO U MOCTYNATEIbHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUYECKUX MPEJCTABICHUN 00yYarOIUXCsl, pacCIUpss U yTiayOsis
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon kK M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa30BaTeNIbHBIX MpPOTpaMM, OOECHeuuTh YIrIIyOJIEHHOE
U3y4eHHE T€OMETPUU KaK COCTaBIISIIONIEeH yueOHoro npenmera «MarteMaTukay;

HOJTOTOBUTh OOYYAalOUIMXCA K MPOJOJDKCHHIO H3YyYEHUST MaTeMaTHKH C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccuoHaabHbEIM 00pa30BaHUEM.

Ha wu3yuenue yuebHoro kypca «l'eomerpusi» Ha YriyOJEHHOM YpPOBHE
otBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 yaca B HEJEIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TNOHATHS ~ cTepeoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulelibHble W CKpelMBarolmuecss mnpsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUIEIBHOCTD MIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapaienbHOCTh IIIOCKOCTEN: NapauleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHU.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MapAJUICIbHBIE W IEPIECHAMKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT IPSAMOH J10 MIIOCKOCTH, MPOEKLHUsI (PUTYPBI Ha MIIOCKOCTh. [lepneHaAuKyIsIpHOCTh
IUIOCKOCTEN: MPU3HAK IMEPHEHIUKYISIPHOCTHA JIBYX IUIOCKOCTEW. Teopema o TpEX
MEPIICHIUKYIISPAX.

VYrael B NpOCTPAHCTBE: YroJl MEXAY NPSAMOM M IJIOCKOCTBIO, JBYIPAHHBIN
YIOJI, JIMHEWHBIN yIoJl ABYTPAHHOIO yrila. TpEXrpaHHbIA U MHOTOI'PAHHbIE YIJIbIL.
CBolicTBa INTOCKUX YIJIOB MHOTOTpaHHOro yria. CBOKWCTBA INIOCKUX U IBYTPAHHBIX
YTJIOB TPEXTPAHHOTO yIuIa. TeopeMbl KOCHHYCOB M CUHYCOB U1l TPEXTPAHHOIO yTJIa.

MHororpaHHuKH

Buapel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrompHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAsI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsAMOYTOJIbHBIN IMApaJUIENENUIIE] U €r0o cBoMCcTBa. KpaTuaiimme
NyTH Ha IMOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. IIpocTpaHcTBeHHas
teopeMma [Iudaropa. [lupamuna: N-yronbpHas nupamujia, NpaBUiIbHAs U yCEUEHHAsS
nupamubl. CBolicTBa péOep M OOKOBBIX TpaHEH MPaBUIBHON MHPAMUIBI.
[IpaBriibHBIE MHOTOTDAHHMKH: NPABUJIbHAs INPHU3Ma W IIPAaBWIbHAS NUPaMHUJA,



IpaBUJIbHAS TPEYTOJbHAS MUPAMK/IA U IPABUIIbHBIN TEeTpasap, Kyo. IlpencraBienue
O NMPABUJIbHBIX MHOTOTPAHHUKAX: OKTadAp, JOJEKA3AP U UKOCASP.

Breruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomanp OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTU NPSIMOM MPU3MBI,
IUIOIIA/(b OCHOBAHMM, TE€OpeMa 0 OOKOBOI OBEPXHOCTH MpsIMOM 1pu3Msl. [ lnomans
OOKOBOW IOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW MHPAaMHUJIBI, TEOpEMA O
IJIOIIAIA YCEYEHHOU TUPAMMUIBI.

CuMmMmeTprss B IIPOCTPAHCTBE. OJIEMEHTBHI CHMMETPHUH  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpusi B IPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuleJienunesa, CUMMETPHUS IPAaBWIbHBIX MPU3M, CUMMETpHUsS IIPaBUIBHOU
MTAPAMHUJIBL.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHSA: BEKTOp B IIPOCTPAHCTBE, HYJIEBOW BEKTODP, JIMHA HEHYJIEBOI'O
BEKTOPA, BEKTOpPHl KOJUIMHEApHbIC, COHANPABJICHHBIE U  IIPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIUATAHHE BEKTOPOB, CYMMa HECKOJIBKHX BEKTOPOB, YMHOKEHUE BEKTOpA Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHIL. [IpU3HaK KOMIUTAaHAPHOCTH TPEX BEKTOPOB.
IIpaBwiio mapamienenunena. Teopema O pasIoKEHUM BEKTOpa II0  TPEM
HEKOMIUIaHApHBIM  BekTopaMm. lIpsmoyrompHas  cuctema  KOOpAMHAT B
npocTtpadcTBe. Koopaumnatel BekTopa. CBsA3b MEXAy KOOPAMHATAMHM BEKTOpa U
KOOpJIMHATaMH TOYEK. YTOJ MexXay BeKkropamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHPOBAHHOCTH IPAKIAHCKON MO3UIIUU 00YUaIOIIEerocsl KaKk akKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUHCKOTO 00IIIECTBA, IPEICTABICHNE O MATEMATHUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBJICHUN, MPOLEIYP
IpaXJIaHCKOro  oOmiectBa  (BBIOOPBI, ONPOCHI U JIPyroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIECHHE K
JIOCTUKEHUSIM POCCUHUCKUX MAaTEMaTUKOB U POCCUMCKON MaTEMaTUYECKON HIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOrO Hapojaa, cPOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKCHUN HAYKU U ACSATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIJla B IOCTPOEHUE YCTOMYUBOTO OYIyILIETO;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOYAsl SCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, PEUICHUH, pacCy>KJIeHUM, BOCTIPUUMYUBOCTD K
MaTeMaTUYECKUM acIlieKTaM pPa3JInuHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BoCIUTAHME:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MAaTeMAaTUYECKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 0e30MacHOro oopasa *KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TpyaoBOe BOCIUTAHHE:

TOTOBHOCTh K TPYyAy, OCO3HAaHWE IICHHOCTH TPYAOTIOOWs, HHTEpEC K
paznuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W Ppeanru30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,
TOTOBHOCT M CIIOCOOHOCTH K  MaTeMaTH4eckoMy  OOpa3oBaHUIO U



caM000pa30BaHUI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HANPABICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, TIOHUMAHHE BIIMSHUSA
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK JUIsl penieHus 3a7ad B 00JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH W OOIIECTBEHHOH MTPAKTUKH, TOHMMAaHUE MaTeMAaTHIECKOU
HAYKHU Kak cepbl 4eTOBEYECKOM IeATeIbHOCTH, STANOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUTSL pa3BUTHUSL TMBWIN3AINY, OBIAJCHUE SI3IKOM MaTEMaTUKH U MaTeMaTHUYeCKOU
KyJIbTYPOU KaK CPEJCTBOM MTO3HAHUS MHPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
1 UCCIICIOBATEILCKYIO IEATCTLHOCTh HHANBUAYATLHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITH U XapPAKTEPU30BATh CYIICCTBEHHBIC IMPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSATWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeJieSICHUs TIOHITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KiIaccuPuKaiuy,
OCHOBAHUS JIJIs1 0000IIEHHS M CPAaBHEHUSI, KpUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHpPOBATh U  IPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHS
B (akTax, JaHHBIX, HAOJIIOJACHUSAX U YTBEPXKICHUIX, MpeajiaraTb KPUTEPUHU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW W POTUBOPEYUN;

JIeJIaTh BBIBOABI C MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUEHNM, YMO3aKIIOUCHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUIM
(IpsiMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYXKICHHUS U BHIBOIBI;

BEIOWpATh CMOCO0 pemieHnus Yy4eOHOW 3amaud  (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEILICHUs], BRLIOUPATh HanbOOJIee OAXO AN C YUETOM CaMOCTOATEIIHLHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/IbCKHe JAeiiCTBUSA:



UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIIME  MIPOTHBOpEYHE,  MpolieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXYy 00bEKTaMHU, SIBICHUSMH, IPOLECCAMU;

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

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMIpOLlecca, a TakKKE BbIABUTATh
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH HHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HH(POPMALIMIO Pa3IMYHBIX BUOB U (hOpM
IIPE/ICTABIICHHUS;

CTPYKTYpUpPOBaTh MHGOpPMaLMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKH;

OLICHHBATh HaAEKHOCTD uH(popmaun o CaMOCTOSTENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEJSIMA OOLIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
M THCHbMEHHBIX TEKCTaX, JaBaThb IOSCHEHHUS IO XOJIy PEUIEeHUs 3aJayu,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHsI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOIl TEeMBbI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
peleHns, COINOCTABIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3aa4i, SKCIIEPUMEHTA, UCCIEAO0BAHNS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUU.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJLJIEKT:

BJIAJ€Th HABBIKAMHM  TIO3HABATENbHON  pedieKCMH KaK  OCO3HAHMS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX IMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUS WM HEAOCTUKEHUSI Pe3yNbTaTOB JESATEIIbHOCTH, HAXOUTh OLIUOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JeSTEIbHOCTH, TUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BU/JIBI pabOT, IOrOBApUBATHCS, 00CYKAATh MPOIIECC U pe3yIbTaT paboThl, 00001IaTh
MHEHMS HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIIOJIHATH CBOIO YaCTh pabOThI U KOOPIMHUPOBATH
CBOM JIUCTBUS C IPYTMMH YWICHAMH KOMaH/bl, OLICHUBATh KAYE€CTBO CBOETO BKJIAJA
B O0mMi TPOAYKT TO KpUTEpUsM, C(HOPMYIMPOBAHHBIM  YYaCTHHUKAMU
B3aMOJIENCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiacca oOydaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMHU TMOHSATHUSMHU CTEPEOMETPUU TIPU
pelIeHNH 3a1a4 ¥ MPOBEJICHUU MAaTEeMaTUYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPECOMETPUU U CJICACTBUS U3 HUX MPHU PEIICHUU
reOMETPUYECKUX 3a]1aY;

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

e CBOOOJHO OMEPHUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY IMPSMBIMU B NPOCTPAHCTBE, MEXKAY NPAMOUA H
MJI0CKOCTHIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSAMU, CBI3aHHBIMHA C MHOTOTPAHHUKAMU;



cBOOOJIHO pAaclo3HaBaTh OCHOBHBIE BHUIbl MHOTOTPAHHUKOB (MpHU3MA,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

KJIAaCCU(PUIIMPOBATh  MHOTOTPAaHHUKHM, BbIOMpas  OCHOBaHHMA  JJIA
KJIaCCU(pUKaALUY;

CBOOOJIHO  ONEpUPOBaTh  IOHSATHSMH, CBSI3AHHBIMM C  CEUYEHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

BBIIIOJIHATH napajuiesIbHOE, LIEHTPAJIbHOE " OpPTOrOHAJILHOE
IPOEKTUPOBAHKE (PUTYP HA TNIOCKOCTb, BBIIIOJIHATH U300pakeHus pUryp Ha
IUIOCKOCTH;

CTPOUTb CEYEHHUS MHOTOTPAHHUKOB Pa3IMYHBIMU METOJAMH, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

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

CBOOOJIHO OINEpPUPOBATh MOHATUSIMHU: CUMMETPHUSA B IPOCTPAHCTBE, LEHTD,
OCbh ¥ IJIOCKOCTh CAMMETPHH, LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBL;
CBOOOJHO OIEpUPOBaTh MOHATHUSMHU, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

BBITNOJIHATH IEHCTBUS HaJl BEKTOpPaMH;

pemiath 3aJaud Ha JOKAa3aTelIbCTBO MAaTEMaTHYECKUX OTHOIICHUA U
HaXO0KJEHUE FEOMETPUUYECKUX BEIMUMH, IPUMEHSISI U3BECTHBIE METOIbI IPH
pElIEHUHM MaTEMaTUYECKHUX 3a/Jad IOBBIIIEHHOTO W BBICOKOTO YPOBHS
CJIOKHOCTH;

OPUMEHATh NPOCTEUIIME NPOrpaMMHBIE CPEACTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHbBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;
U3BJIEKaTh, NpPeoOpa3oBbIBaTh W MHTEPIPETHPOBATH HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTypax, TMpeACTaBICHHYIO Ha
yepTexax U pUCyHKax;

NPUMEHSATh MOJYYEHHbIE 3HAHUS Ha MpPAKTUKE: CpPaBHUBATH W
aHAIM3UPOBAaTh PEAJbHBIE CUTYallMH, MPUMEHATh HU3yUYCHHbIC MOHSTUS B
mpolecce IOMCKA  pelieHUuss MaTeMaTU4yecku  CcOopMyJIHpPOBAHHOM
npo0JieMbl, MOJEIUPOBATh PEAIbHBIE CUTYallMM Ha SI3bIKE T€OMETPHH,
UCCJIEN0BATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpakTUYECKUe 3aJaud,
CBSI3aHHBIE C HAXO0X/IEHUEM I'€OMETPUUECKUX BEJINYMH;

UMETh TPEJCTABICHUs 00 OCHOBHBIX dSTamax pa3BUTUS T'€OMETPHHM Kak
COCTaBHOM 4acTH (yHJaMEHTa Pa3BUTHUS TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Konrpoabnsie IIpakruuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 BBencHue B cTepeoMETpHIo 23 1 https://myschool.edu.ru/
) B3aumHoe pacnosiokeHue npsmMbIX B 6 1 https://myschool.edu.ru/
MIPOCTPAHCTBE
3 [MapamienbHOCTh MPSIMBIX | TNIOCKOCTEH B g https://myschool.edu.ru/
IIPOCTPAHCTBE
4 [eprieHAUKYIIAPHOCTD MPSAMBIX U o5 https://myschool.edu.ru/
IJIOCKOCTEN B MPOCTPAHCTBE
5 VIJIB ¥ PACCTOSHHS 16 1 https://myschool.edu.ru/
6 MHOTOrpAHHUKH 7 1 https://myschool.edu.ru/
7 BeKTOPHI B IPOCTPAHCTRE 12 https://myschool.edu.ru/
g [ToBTOpeHue, 0000IICHNE U CHCTEMATH3AIINS 5 ) https://myschool.edu.ru/
3HaHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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JEATEJBHOCTH YUUTEJISA C YYETOM PABOUYEH ITPOI'PAMMbBI BOCITUTAHUS

— MaKCHUMaJIbHOE UCTIOJIb30BAaHUE BOCTIMTATEILHBIX BOBMOYKHOCTEH COoJiepkaHus yaeOHOTO TIpeaMeTa Juisi popMUpOBaHUS Y
OOy4YaroNIMXCsl POCCUUCKUX TPAJAUIIMOHHBIX JYXOBHO-HPABCTBEHHBIX M COIMOKYJIBTYPHBIX IEHHOCTEH, POCCHUUCKOIrO
HUCTOPUYECKOTO CO3HAHMS HAa OCHOBE MCTOPHUYECKOTO IMPOCBEIICHHS; MOJ00p COOTBETCTBYIOIIETO COACPIKAHUS YPOKOB,
3aJlaHui, BCTIOMOTATEIbHBIX MaTepUAJIOB, MPOOJIEMHBIX CUTYaAIlul I 00CYXKICHUM;

— y4€T LEJIEBbIX OPUEHTUPOB PE3YJIbTATOB BOCIIUTAHUS B ONPEACIICHUH BOCIIUTATEIbHBIX 33/1a4 YPOKOB, 3aHATHIA;

— BBIOOpP METO/IOB, METOAMK, TEXHOJOTHHA, OKa3bIBAIOIIUX BOCIIUTATEILHOE BO3JCHCTBHE HA TUYHOCTh B COOTBETCTBHH C
BOCITUTATEIBHBIM UJI€AJIOM, LIETBIO U 3a/1a4aMU BOCIIUTAHUSA, 11€JICBEIMU OPUEHTUPAMU PE3yJIbTaTOB BOCITUTAHUS;

— peai3aIuio MPUOPUTETA BOCITUTAHUS B YUEOHOH JCSITEIBHOCTH;

— MPUBJICYEHNE BHUMAHUS 00YJArONTUXCSI K IIEHHOCTHOMY acTeKTy N3y4aeMbIX Ha YPOKaxX MPEIMETOB, SIBJICHUHN 1 COOBITHH,
WHUIIMAPOBAHUE O0CYKIEHUMN, BEICKA3bIBAHUIM CBOETO MHEHHS, BHIPAOOTKH CBOETO JJUYHOCTHOTO OTHOIICHUS K U3y4aeMbIM
COOBITHSIM, SIBJICHUSIM, JIUIIAM;

— MPUMEHEHHUE HHTEPAKTUBHBIX (PopM ydeOHOW pabOThl - HHTEIUICKTYyaJIbHBIX, CTHUMYJIUPYIOIIMX IM03HABATEIHHYIO
MOTHBAIIAIO, WTPOBBIX METOJWK, IUCKYCCHH, JAIOMIMX BO3MOXKHOCTH TPHOOPECTH ONBIT BEICHUS KOHCTPYKTHBHOTO
JMasora; TPyNmoBold pabOThl, KOTOpass YYUT CTPOUTH OTHOIIEHUS W JCHCTBOBaTh B KOMaHJE, CIIOCOOCTBYET Pa3BUTHIO
KPUTHUYECKOTO MBIIICHUS;

— moOyXJeHue o0ydaromuxcsi coOJt0/IaTh HOPMBI TOBEICHUS, MPaBHUJia OOIICHHUS CO CBEPCTHHUKAMU U T€IaroraMu,
COOTBETCTBYIOIIME YKIaay 001ieo0pa3oBaTeIbHON OpraHu3aliy, yCTaHOBIICHUE I0OpOoKeIaTeIbHOM aTMOC(]ephl;

— OpraHm3alyio IedcTBa MOTHBHPOBAHHBIX OOYYArONTUXCS HaJl HEYCHEBAIOIIMMH OJHOKIACCHHKAMH, B TOM YHCIE C
0COOBIMH 00pa30BaTEIILHBIMU MOTPEOHOCTSIMU, JTAIOIIETO 00YYAIOIIUMCS COIMAIbHO 3HAYUMBIN OTBIT COTPYIHUYECTBA U
B3aMMHOM ITOMOIIIH;

— WHUIMUPOBAHUE M TOJIEPKKY HCCIEIOBATEIBCKON JESITEIIbHOCTH OOYYaIOMIMXCS, TUIAHUPOBAHUE M BBITIOJTHEHHE
WHIWBUTYATbHBIX W TPYIITOBBIX MMPOCKTOB BOCIIUTATEIIBHON HAIIPaBICHHOCTH.



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

OcHoBHBIE TpaBUIIa U300pAKECHUS HA

PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX

(OTpe3KoB), cepeIMHbI OTPE3Ka

[lonsATHA cTepeoMeTpHUH: TOUKA, IPsIMas,
MIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
IpaBujIa N300paKEHUs Ha PUCYHKE
IIJIOCKOCTH, MAapaJICIIbHBIX MIPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

[TonsaTHs: MepeceKaromuecs MIOCKOCTH,
MePECceKArOINEecs MpsiMasi v TUIOCKOCTH;
MOJTYTTPOCTPAHCTBO

[ToHsTHS: EepeceKarouecs MIOCKOCTH,
nepeceKaronmecs mpsmas ¥ miocKoCTh;
MOJTYITPOCTPAHCTBO

MHororpaHHuKH, U300paKEHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX UTYD,
HECYIIECTBYIOIINUX O0HEKTOB

MHororpaHHuKH, U300paKeHUE
MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD,
HECYIIECTBYIOINUX 00HEKTOB. BXoaHoit
KOHTPOJIb




AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEICTBMS U3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEpEOMETPHH U NIEPBHIC
cnencTBus U3 HUX. CrocoObl 3a1aHus
IPSMBIX U IFIOCKOCTEH B IIPOCTPAHCTBE.
O0603HaueHUs MPSAMBIX U TUIOCKOCTEH

N300pakeHne ceueHuit mupaMuibl, Kyoa u
MPU3MBI, KOTOPBIE MPOXOIST Yepe3 X
pé6pa. N3o0pakeHune nepeceueHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
MTOCTPOCHHBIX CEYCHHI Pa3HBIMH [BETAMHU

N300pakeHre CeYCHNI MUpaMKIbl, KyOa
MPU3MBI, KOTOPbIE IPOXOST Yepe3 uxX
pEbpa. N3o0paskeHne nepecedeHus
MOJTYYSHHBIX TUIOCKOCTEH. PackparimBanue
IMOCTPOCHHBIX ceueHun Pa3HBIMHU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX
pEbpa. N3o0paskeHne nepecedeHus
MTOJIYYEHHBIX IJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300parkeHne ceueHnil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX
pEbpa. N3obpakeHne nepecedeHust
ITOJIYYEHHBIX IIIOCKOCTEN. PackpammBanue
ITOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

MeTton ClIeIoB I MOCTPOCHUMA CcedeHUI




15

Meroa cnesoB AJisi MOCTPOCHUS CEUEHUH.
CaoiicTBa nepeceyeHuid NPAMbIX U
IIJIOCKOCTEN

16

Mertona cieoB Uit HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHni NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

21

[TocTpoeHue ceueHnuii B mupamu/ie, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX YEPTEKEH U 3aIHCh IIaroB
MOCTPOEHUS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCh 1IaroB
[MOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe 1o
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alKCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceuenuii B nupamue, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh L1aroB
ITOCTPOEHUS

HOBTOpeHI/Ie IIaHUMCETPHUU: TeopeMa 0

MIPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
MJITAHUMETPUU U CTEPEOMETPUH




23

KonTponbHas padbota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3anMHOe pacnonokeHue npsmbIx B
npoctpancTBe. CKpenBaromuecs npsmoie.
[Ipu3HaKy CKpEIMBAOUIUNXCS TPSMBbIX.
[TapajutenpHbIE IPSIMBIE B IIPOCTPAHCTBE

25

Teopema o cyniecTBOBaHHH U
€AVMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsMoi. Jlemma o nepecedeHun
NapAJUIEIBHBIX IPSAMBIX IIJIOCKOCTBIO

26

27

28

29

[TapamnenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NpAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOMCTBA MapaJuIeIbHOTO MPOEKTUPOBAHMSL.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKINH

enTpanbpHas nmpoekuus. YToiui ¢
COHAIPABJICHHBIMUA CTOPOHAMHU. YTOJI MEXKIY
PSIMBIMU

33,[[8.‘11/1 Ha JOKa3aTCJIbCTBO U UCCIICAOBAHUC,

CBSI3aHHBIE C PACIIONIOKEHUEM NIPSMBIX B
IIPOCTPAHCTBE

30

[TonsATHA: mapamienbHOCTh NPSMON U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
[apaJUIEIbHOCTH IIPSIMOU U IIJIOCKOCTH.




CaolicTBa napamuienbHOCTH IPSIMOH U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BBIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTHIO MPSAMBIX U IUNIOCKOCTEN B
IIPOCTPAHCTBE

32

33

34

[TocTpoenue ceueHus, TPOXOASILETO Yepes3
JAHHYIO IPSIMYIO HA YepTEkKE U
MapaJyIEBHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE JUISI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTa
napajuieJienumne1a u Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

36

CaoiicTBa napamienabHbIX MIIOCKOCTEN: O
MapajuIeIbHOCTU MPSIMBIX IEpeceueHus Ipu
IIEPECEUEHUH JIBYX MapalIeIbHbIX
IIJIOCKOCTEM TpeThben

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY MapaJlIeIbHBIMUA
IIJIOCKOCTSIMU; O TMIEPECEYEHUN IIPSIMOI C
JBYMs ITapaJUIEIbHBIMU IUIOCKOCTAMU




38

[ToBropenue: Teopema [Tudaropa Ha
IUIOCKOCTH

39

40

IToBTOpEHME: TPUTOHOMETPUS
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA
CgoiicTBa Ky0a U IPSMOYTOJIBHOTO
napajuiesenumena

41

Brruncnenue UIMH OTPE3KOB B KyOe 1
MIPSAMOYTOJIbHOM IapajuleIeuIIe e

42

43

44

45

[lepneHuKyISPHOCT NPSAMOM U IUNIOCKOCTH.
[Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJIOCKOCTH

[lepnieHIUKyYISIPHOCTD MPSMOM U TIIOCKOCTH.
[Ipu3Hak NeprneHIuKyIIpHOCTU MPSIMON U
IJIOCKOCTH

Teopema o cymiecTBOBaHUU U
€IMHCTBEHHOCTH MPSIMOU, IPOXOAAIIEH
4yepe3 TOUKY IPOCTPAaHCTBA U
NEPIEHIUKYIIIPHON K INIOCKOCTH

[ImockocT U nepreHINKYIApHbIE UM
IIPsIMBIE B MHOTOI'PaHHUKAX

46

47

48

[InmockocT U nepreHINKYIApHbIE UM
IIPSIMBIE B MHOTOI'PAaHHHUKAX

ITepnennukynsap u HakinoHHad. [loctpoenue
MEPIEHIUKYIISPA U3 TOYKH HA NIPSIMYIO
[Tepnennukynsap n HaknoHHad. [loctpoenne
MEPIEHIUKYIISAPA U3 TOYKH HA NPAMYIO.
IHoyroaoBoi KOHTPOJIb




Teopema o Tpéx nepneHAUKYIspax (mpsamas

49 u oOpartHas)

50 Teopema o Tpéx nepneHAUKYIsApax (mpsmas
u oOparHast)

51 Yron Mexay CKpEeIUBAOIIUMHUCA IPSIMBIMU

52 [Touck neprneHauKyISpHBIX MPSAMBIX C
IIOMOUIBIO NEPIIEHIUKYIISPHBIX MNIOCKOCTEN

53 OpTOroHajibHO€ MPOEKTUPOBAHUE
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

54 IIPaBWJIBHON MUPAaMUABI C IIOMOILBIO
OpPTOTOHAJILHOM NMPOEKIINU
[TocTpoenue ceueHuii Kyoa, IpU3MBI,

55 MPaBUIILHON MTUPAMHJIBI C TTOMOIIBIO
OpPTOTOHAJIBLHOM MPOEKIINH
CuMMeTpust B IPOCTPAHCTBE OTHOCUTEIBHO

56 rtockocty. [ImockocT cumMeTpuii B
MHOTOTpaHHUKaX

57 IIpu3Hak nepneHMKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH KaK CJIEICTBUE CHMMETPUH

58 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
pPaccTOSHUM OT TOYKH JI0 IIIOCKOCTH

59 [IpaBunbHBIE MHOTOTpaHHUKHU. Pacyér
paccTosiHUM OT TOYKU JI0 TIIOCKOCTH
CriocoObl OIYCTUTD MEPIIEHANKYIISPHI:

60 CUMMETpHUS, CABUI TOUKHU IO NapaljIeIbHON
IpsAMOI

61 CaBur no HenapauienbHON NpSIMOH,

HU3MCHCHUC paCCTO}IHI/Iﬁ




62

Konrponsnas padora "B3anmuoe
PacrojoKeHUE MPSMBIX U TUIOCKOCTEH B
npoctpaHcrtae"

63

IToBTOpEHME: Yroy MexAy NPSMBIMU Ha
IIJIOCKOCTH, TPUTOHOMETPHS B
IIPOU3BOJILHOM TPEYTOJIbHUKE, TEOPEMA
KOCHHYCOB

64

65

66

[ToBTOpEeHME: yroyi MexLy
CKpCHIMBAIOIIUMHUCA IPAMBIMU B
IIPOCTPAHCTBE

FGOMeTpI/I‘{eCKI/IC METOJbI BBITUCIICHUS yTIJIa
MCKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX
YTJIOB IBYTPaHHOTO yTIja

67

68

69

70

[lepnennukynspHseie miockoctu. CBoiicTBa
B3aMMHO NEPIEHIUKYIISIPHBIX IITIOCKOCTEN

[Ipu3Hak neprneHaAuKyJIApPHOCTH IIIIOCKOCTEH;
TeopeMa O MPSAMOM NEPECEUEHUs IBYX
IIJIOCKOCTEN MEPIIEHIUKYJIISIPHBIX TPETHEN
IJI0OCKOCTH

[IpsiMoyronbHBII Napauienenunesn; Kyo;
HU3MEPEHMS], CBOUCTBA IPIMOYTOJIBHOTO
napajuiejenumena

TeopeMa 0 nMaroHany nNpsIMOYroJIbHOIO
napajuleJIenuIea u CIeICTBUE U3 HEE

71

CrepeoMeTpriecKre U TPUKIIAIHbIC 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U INTIOCKOCTH




72

[ToBTOpEHME: CKPELIMBAIOLIUECS PSMBIE,
napasuJiesibHble INIOCKOCTH B CTaHAAPTHBIX
MHOTI'OI'paHHHMKaxX

73

[Tapa mapannenpHbIX IIOCKOCTEN HA
CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCS IPSAMBIMU B
MIPOCTBIX CUTYAIUSAX

74

75

76

Paccrosinue OoT TOYKH J10 MJIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

Brruucnenue paCCTOHHI/Iﬁ MCKAY
CKPCHIUMBAOIIUMHUCH ITPAMBIMUA C IIOMOIIBIO
HepHeHﬂHKynﬂpHOﬁ IIJIOCKOCTH

Tpéxrpanusiii yroi, HepaBeHCTBA s
TpexrpaHHbix yrioB. Teopema [Tudaropa,
TEOpEeMbI KOCUHYCOB U CHHYCOB JIJIsI
TPEXTPAHHOTO yriia

77

DneMeHTHI ChepUIeCKON TeOMETPHH:
reojie3nYecKue JIMHUU Ha 3emiie

78

79

Kontponbnas padota "Yribl u paccrosHus"

CucremaTtuzanus 3HaHuN "MHOrorpaHHUK U
€ro 2JIeMEHTHI"

80

[Inpamupa. Buael nupamun. [IpaBunpHas
npamMuaa

81

82

[Ipusma. IIpsAmast u HaKJIOHHAS IPU3MBIL.
[IpaBunbpHas npusma

[IpsiMo#t napaienenunen, NpsMoyroJbHbIN
napaiesienumnes, Kyo




83 Brimykiibie MHOTOrpaHHUKH. Teopema 1
Ditnepa
Brimykiibie MHOTOrpaHHUKH. Teopema
84 Diinepa. [IpaBuiibHBIC U TOJYIPABUIILHBIC 1
MHOTOTPaHHUKHU
85 Kontponbnas padota "MHororpanHuku" 1
86 [ToHnATHE BEeKTOpa Ha MJIOCKOCTHU U B 1
MPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 Pa3znocTs BekTOpOB 1
89 [TpaBwiio mapamienenumena 1
90 YMHOXEHHE BEKTOpa Ha YHCIIO 1
01 Paznoxenne BekTopa 1mo 6a31/1c3vl TPEX 1
BEKTOPOB, HE JISKAIINX B OAHOH MJIOCKOCTH
92 CkansipHoe pou3BeJICHUE 1
03 Brruncnenue yriia Mex 1y BEKTOpaMu B 1
MIPOCTPAHCTBE
94 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
95 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
96 [Ipocreiimme 3a1auu ¢ BEKTOpaMu 1
97 IIpocreiimue 3a1auu ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
99 O06o001IeHre U cucTeMaTU3alus 3HaHU! 1
100 WroroBas koHTpoJsibHas paboTa 1
101 HToroasi KOHTpOJIbHASA paboTa 1
102 OO0o01IeHre ¥ CHCTeMAaTH3alNs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsAIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero o0mero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMU: TOUKA, IPsAMasi, IIOCKOCTh
79 [IpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIICICTBHS M3 HUX MPH PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATUSAMH: MApPAJUIEIbHOCTh W TMEPHEHIUKYIIPHOCTh
' HPSMBIX U IJIOCKOCTEN
74 KrnaccudunupoBaTh B3auMHOE pacIoNOXEHUE MPSAMBIX U IJIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATHAMU: ABYTPAHHBIN YToJI, TPAaHH JIBYTPAHHOTO yIJa,
7.5 pedpo ABYIpaHHOTO yTiia, IMHEHHBIM YroJ ABYIPAaHHOTO yIiia, rpaJlycHast
Mepa IBYTPaHHOTO yTiia
76 OnepupoBaTh MOHATUAMHU: MHOT'OI'PAHHMK, BBIMYKJIBIA M HEBBITYKJIBINA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUJIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (MHpaMuja, NpH3Ma,
' OpSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccudunmpoBath ~ MHOTOTpaHHHKH, BBIOMpass  OCHOBaHUS  JUIA
78 knaccupukanuy  (BBIMYKIBIE W HEBBIYKJIblE  MHOTOTPAaHHUKH,
' NpaBWIbHBIE MHOTOTPAHHUKH, TPSAMBIE H  HAKJIOHHBIE TPU3MBI,
napaiesienune bl)
79 OnepupoBaTh TOHSATHSIMH: CeKyIas TUTOCKOCT, CeueHme
' MHOTOTPaHHHKOB
710 OOBACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYCHUH  MHOTOTPAHHHUKOB,
' UCIIOJIB3YS METOJI CIIC/IOB
CTpouTh CEYECHHST MHOTOTPAHHHKOB METOJOM CIIE/IOB, BBIOJIHSITH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (QUTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3aaun Ha HaXOXJIEHHE T€OMETPUYECKUX BEIHMUYUH MO 0Opas3iam
WIA aJIrOpUTMaM, IPUMEHsS] M3BECTHbIE AHAIUTUYECKUE METOIbl IPH
7.12 pEeLICHUH CTaHIAPTHBIX MaTeMaTHMYeCKUX 3aJad Ha BbIUUCIICHUE
pPacCTOSAHUN MEXIy JABYMS TOYKAaMH, OT TOYKU 10 MPSMOU, OT TOUKHJIO
TUIOCKOCTH, MEX]Ty CKPEIIMBAIOIIMMUCS MPSMBIMU
713 Pemate 3a1a4y Ha HaxOXJ€HHE F€OMETPUUECKUX BEIMUYUH 110 0Opa3nam

UM aJITOpUTMaM, IMPUMCHAA HU3BCCTHBIC AHAJTIUTHUYCCKHUE MCETOJbI IIpH




pCIICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3ala4 Ha BBIYHUCICHHC YIJIOB
MECXKAY CKPCIIUBAOIIMMHUCA IIPAMBIMH, MCXKIY HpHMOfI Hn IINIIOCKOCTBIO,
MECXKAY IMIIOCKOCTAMHU, IBYT'PAHHBIX YI'JIOB

7.14

Boruncnsate 00bEMBI W IJIOMAJAM TIOBEPXHOCTEH MHOTOTPAHHUKOB
(mpu3ma, mupamuaa) ¢ IpUMEHEHHEM (POPMYJI, BEIYUCISATH COOTHOIICHUS
MEXIY IUIOIIAISIMA IMOBEPXHOCTEM, 00bEMaMu MOTI00HBIX
MHOT'OIPAHHUKOB

7.15

7.16

7.17

OnepupoBaTh MOHATUSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
IUIOCKOCTh CHMMETPUH, LIEHTP, OCh U TUIOCKOCTh CHMMETPUU (PUTYPBI

W3Bnekatb, mpeoOpa3oBbIBaTh M HHTEPIPETHUPOBATH HHPOPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (QUTypax, MPEeACTaBICHHYIO Ha
YepTekax U pUCYHKaxX

[TpumensTh reomeTpuueckue (akThl IS PEIICHUS CTEPEOMETPUUYECKUX
3aa4, MPEANOJaralolliuX HECKOJIbKO IIAroB PEIICHHUS, €CIU YCIOBUS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMe

7.18

[IpuMeHATH mHpoCTEHMIIME NPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUN CTEPEOMETPUYECKUX 3314

7.19

7.20

HpI/IBOI[I/ITB IMPUMCPbI MAaTCMATHUUYCCKUX SaKOHOMepHOCTeﬁ B IMPpHUPOAC U
JKU3HHU, paCliO3HaBaTh NPOSABIICHUC 3aKOHOB ICOMETPUHN B UCKYCCTBEC

[TpuMeHATH MONydyeHHbIE 3HAHUSI HAa IPAKTUKE: aHAJIM3UPOBATh PealbHbIE
CUTYallu U IPUMEHATH U3yYEHHBIE MIOHATHUS B IIPOLIECCE ITOMCKA PEIICHHUS
MaTeMaTH4ecKu  cOpMyIUpOBaHHOM  MpoOJIeMBbl,  MOJAEIMPOBATH
pEallbHbIE CUTYallMM Ha S3bIKE N'€OMETPUH, UCCIENOBATh IOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAaHUEM F'€OMETPUUYECKUX OHATUI U TEOPEM, allapara
anreOppl, pemaTh MPaKTUYECKHE 3aJaud, CBSI3aHHBIE C HAXOXKICHHEM
FeOMETPUUECKUX BEIMUUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMbIﬁ JIEMEHT COACPKAHUSA

['eometrpus

7.1

OcHOBHbIE TMOHATUS CTepeoMeTpuu. Touka, NpsiMasi, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsTHE 00 aKCMOMATUUYECKOM ITIOCTPOEHUM CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH
U CJIEICTBUS U3 HUX

1.2

7.3

7.4

B3aumHoe pacnosnoxkeHue OpsMBIX B IIPOCTPAHCTBE:  IE€pECEKarolIuecs,
napajulelibHble M CKpeuuBarouiyecs: mnpsmble. [lapamnenbHOCTh OpSIMBIX U
IUIOCKOCTEHl B IPOCTPAHCTBE: MapajyiesibHble IMpsIMblE B  NPOCTPAHCTBE,
NapajuleIbHOCTh TPEX NPSIMBIX, MapaJUIEIbHOCTh MPSMOM U IUIOCKOCTH. YTIIBIC
COHANpPABJICHHBIMU CTOPOHAaMH, YIrOJ MEXIy MpsAMBIMH B IPOCTPAHCTBE.
[TapamienbHOCTh MJIOCKOCTEN: NapajljieibHble MIOCKOCTH, CBOMCTBA MapajulesIbHbIX
wiockocteil. [Ipocreiinme nmpocTpaHCcTBeHHBIE (UTYPBl Ha IMJIOCKOCTH: TETpad.p,
KyO, mapaJuiesenumne, IoCTPOSHUEe CeUeHU

HepHeHI[I/IKy.]'ISIpHOCTB pr[MOﬁ U IUIOCKOCTH: TMCPICHAUKYISAPHBIC TMPSAMBIC B
MIPOCTPAHCTBE, MPSMbIE ApAILJIEIbHBIE U MEPIIEHIUKYISIPHBIE K MJIOCKOCTH, TPU3HAK
MEePIEHIUKYISIPHOCTH MPSAMOM U IJIOCKOCTH, TEOPEMA O MPSAMOM NEePHEHANKYISIPHON
MJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJl MEXY MPAMOMN U MIIOCKOCTBIO, IBYTPAHHBII
yroJ1, IMHEWHBINA YroJl ABYTpaHHOro yria. [leprieHIuKymsip 1 HaKJIOHHBIE: paCCTOSIHUE
OT TOYKH JI0 IJTIOCKOCTH, PACCTOSTHUE OT MPSMOM JI0 TNIOCKOCTH, MPOEKIUs (PUTYpPHI HA
IIJIOCKOCTB. [IepreHIMKyIApHOCTH IIJIOCKOCTEN: MPU3HAK NEPIEHANKYIAPHOCTH IBYX
mrockocreil. Teopema o TpEX MepreHIuKyIIsipax

IloHsATHE MHOrOrpaHHHMKAa, OCHOBHBIE JJIEMEHTHI MHOIOIDAHHMKA, BBIMYKIBIE U
HEBBIMYKJIbIE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. Ilpusma: Nn-yronbHas
Mpu3Ma, TpaHU M OCHOBAHUS NPU3MBI, IpsiMas U HAKJIOHHAs MPU3MBI, OOKOBasl U
IIOJIHAs TOBEPXHOCTh Npu3Mel. [lapamnenenunen, npsaMOyroiabHbIN Napajuieaenunes
u ero corcrtsa. [lupamuaa: N-yronpHas nupaMuia, rpaHd U OCHOBAHHWE NTUPAMUIBL,
OOKOBas M IOJIHA MOBEPXHOCTh NMUPAMUbI, MPaBUIIbHAA U yCeu€HHas MUpaMuia.
OnemMeHThl NpuU3Mbl W nUpaMuibl. [IpaBWiIbHBIE MHOTOTPAHHHUKH: IIOHSATHE
IIPaBWJIBHOTO MHOIOTpaHHMKA, INpaBUibHAs NpuU3Ma M IpaBUiIbHAas NHpaMuUia,
NpaBUJIbHAS TPEYTrOJIbHAs MUpaMua U IpaBWIbHBIA TeTpasap, Kyo. [Ipencrasnenue
O IPAaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Jp, AOAEKa’aAp M uKocadapyrue CeueHus
IIPU3MBI ¥ TUPAMHAIBI

7.5

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOUYKH, IPSMOHL, MIIOCKOCTH.
OneMeHThl CHUMMETPUM B  IUpaMMJaxX, HapajuleJenunenax, IMpaBUIbHBIX
MHOI'OTPaHHHUKAX

7.6

Boruncnenue »1€eMEHTOB MHOTOTPaHHHUKOB: p&Opa, auaroHanu, yrisl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMON MPHU3MBI, TUIOIIAIb




OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTU MpsIMOM npu3Mbl. [1nomans 60koBoi
MIOBEPXHOCTH M TIOBEPXHOCTH IPaBWJIBHOM NHMpaMuzbl, TeOpemMa O IUIOIALU
yceuéHHol nupamusl. [Tonstue 06 06béMe. O0bEM MHUpaMUIbl, TPU3MBI

1.7

[TomoGHbIe Tena B ipocTpancTBe. COOTHOMICHUS MEKIY TUIOINAASIMH TOBEPXHOCTEH,
00bEMaMU MTOI00HBIX TEN




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsSIeMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPpaMMBbI CPeIHEro 04111ero
o0pa3oBaHus

Brnagenne meromamMu J0Ka3aTeNbCTB, aJrOPUTMaMU pELIEHUS 3a]1ady;
yMmeHue GopMyaMpoBaTh U ONEPUPOBATh IOHATHUAMU: OIpPE/EICHuUE,
aKCUOMa, TeopeMa, CIIEACTBUE, CBOICTBO, IPHU3HAK, JOKA3aTEIbCTBO,
paBHOCHJIbHBIE (POPMYIIUPOBKH; IPUMEHATH UX; YMEHUE (POpMYyIHUpOBaThH
o0paTHOE U IPOTUBOMOJIOKHOE YTBEP)KICHHUE, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIb30BATH METOJA MaTeMaTUYEeCKOH WHIYKIMHU;
IPOBOAMTH JJOKA3aTEJIbHBIE pACCYXACHMsS TP PpEUIeHUM 3aj1ad,
OLIEHUBATh  JIOTMYECKYK) MPAaBUIBHOCTb  PACCY)KICHHH; yMEHHE
ONEepUpPOBATh MOHATHSIMH: MHOKECTBO, MOJAMHOXECTBO, ONEpallUy Haj
MHOKECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
anmnapar JJis ONMCAaHUS PealIbHbIX MPOLIECCOB U SBJICHUN U NPU PELICHUN
3aJa4, B TOM UHCJIE M3 JPYrUX Yy4YeOHBIX TMPeIMETOB; YyMEHHE
ONepupoOBaTh MOHATUIMU: Ipad, CBA3HBIN Tpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHHE 3ajJlaBaTh M ONHUCHIBATh Tpadbl pasInYHBIMU

croco6aMu; UCIOJIb30BaTh Ipadbl MPU PELICHUH 3a/1a4

YMeHue ornepupoBaTh MOHIATHSIMH: HATYPaIbHOE YHCIIO, IIEJI0€ YHUCIIO,
CTETeHb C IEIbIM MOoKa3aTeleM, KOPeHb HAaTypallbHON CTENEeHH, CTETeHb
C palMOHAIBHBIM  TIOKAa3aTeleM, CTeNneHb C  JACHCTBHTEIBHBIM
nmokasarenem, Jorapudm duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJIBHOTO YHUCIA, OCTAaTOK IO MOIYJIO, PAMOHATBHOE YHCIIO,
HppalMoOHaIbHOE  YHCIO,  MHOXECTBAa  HATypalbHBIX,  IEJIBIX,
palMoHaNIbHBIX, JCHCTBUTENBHBIX YHCET; YMEHHE HCIOJIb30BaTh
IMPpU3HAKHU JCIIMMOCTH, HauMeEHbIITNNI O6HIPII>i JACIINTCIIb 1 HAUMCHBIICC
o0Imiee KpaTHOE, aNrOpuT™M EBKIHIA TPU pEIIeHUH 3a/1a4; 3HAKOMCTBO C
pPa3IMYHBIMA ~ TO3WIIMOHHBIMH ~ CHCTEMaMH  CYHCJICHHUS;  yMEHHE
BBIIOJIHATL BBIUHMCIICHHUE 3HAUCHUHN U Hp606pa3OBaHI/IH BBIpa)KeHI/II\/'I CcO
CTENEeHsAMH M Jorapudmamu, npeoOpa3oBaHus JAPOOHO-pAIIMOHATBHBIX

BLIp&)KGHPIﬁ; YMCHHC OIICPHUPOBATH MNOHATUAMU: TOCICAOBATCIIBHOCTD,




apudMeTHIecKasi IPOrpeccusi, FeOMETpUUIECKasi IPOrpeccHsi, 0ECKOHEIHO
yObIBaroIasi  reoMeTpUYecKas  IpOTpPeccusi;  yMEHUE  3aJ]1aBaTh
MOCJIEIOBATEILHOCTH, B TOM YHCJIE C TTOMOIIBIO PEKYPPEHTHBIX GOpMYIT;
yYMEHHUE OINEepUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMILJIEKCHBIC YHCIIa, MOYJIb M apIYMEHT KOMILJIEKCHOTO YKciia, popma
3alUCU KOMILUIEKCHBIX YHcell (FeOMETpUYECKasi, TPUTOHOMETpUUYECKAsT 1
anreOpanveckas); yMeTh HPOU3BOAUTH apUPMETHUECKUE IEHCTBUS C
KOMIUIEKCHBIMM ~ YUCJaMH; TPUBOJUTH MPUMEPHl  UCIOJIb30BAHUSA
KOMIUIEKCHBIX YMCEJ; ONEPUPOBATh MOHATUSIMU: MaTpuua 2x2 u 3x3,

OIpCACIIMTCIIb MaTpPHUILIbI, FGOMCTpI/I‘IeCKI/Iﬁ CMBICJI OTIPCACIINTECIIA

YMmenue OIICpHUPOBATH INOHATUAMHU: pPAOHVOHAIBHBIC, WPpalWOHAIILHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHUEC
YpaBHCHHUA W HCPABCHCTBA, HX CHUCTEMBI;, YMCHHC OICPUPOBATH
HOHATHUAMUK:. TOXICCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTCMaA ypaBHeHI/Iﬁ U HCPABCHCTB, PaBHOCUJIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC PpCIIATb YPABHCHUA,
HEPAaBCHCTBA M CHUCTCMblI C IIOMOMIBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIapaMETpOM; IIPUMCHATDH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCIICHUSA MATEMATUUYCCKHUX

3ala4q 1 3aa4 U3 pa3JINIHbIX oOnacreit HAyYKH U peaanoﬁ KHU3HU

YMeHue onepupoBaTh IMOHATUAMHU: (GYHKLIUSA, YETHOCTh (YHKIUH,
NePUOANYHOCTh (PYHKIIMH, OTPAHUYEHHOCTh (HYHKIUU, MOHOTOHHOCTH
GyHKLIMH, SKCTpeMyM (DyHKIMM, HauOoJblllee U HAaUMEHbIIee 3HAYEeHUS
GyHKIIMM Ha MPOMEXKYTKE, HeTpepbIBHAs (DYHKIIMS, aCUMITOTHI Tpaduka
¢byHKLMY, TIepBas U BTOpas MPOU3BOAHAS (YHKIIUH, TEOMETPHUECKUN U
¢usznyeckuit CMBICT TPOU3BOAHOM, NepBooOpa3Hasi, OINpeAeIEHHBIN
UHTETpajl; YMEHUE HAXOAWUTh ACHUMOTOTHI Tpaduka (yHKIHMU; yMEHHE
BBIUMCIISATh TMPOU3BOAHBIE CYMMBI, IPOU3BEIEHHUS, YaCTHOTO W
KOMITO3UIIUHN (DYHKIMH, HAXOIUTh YpaBHEHHE KacaTeJbHOH K rpaduky
(GyHKIIMM; YMEHUE HAaXOJWUTh MPOU3BOJHBIE AJIEMEHTApHBIX (DYHKUUI;
YMEHHUE HCIIOJIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (DYHKUUH,
HaXOJUTh HaumOOJbIIME W HAMMEHbIINE 3HAueHUs (DYHKIUI; CTPOUTH
rpaduKd MHOTOYJICHOB C MCIOJb30BAHUEM arlapara MaTeMaTHYeCKOTo
aHauu3a; MPUMEHATh IPOM3BOJHYIO JUISI HAXOXKACHUS HAWIydlIero
pellieHus] B NPUKJIAJHBIX, B TOM YHCIE COLHAJIbHO-DKOHOMUYECKUX M

bu3HYecKuX 3a1a4ax; HaXOAUTh TUIOMAIH U 00bEMBI (PUTYP C TIOMOIIBIO




HHTErpaia; MpuBOAUTH INPHUMEPbl MATEMATHYCCKOI'0O MOACIIMPOBAHUA C

noMoIIbI0 AU epeHInanbHbIX ypaBHEHUH

YMeHue omepupoBaTh NOHATHSAMH: rpaduk (yHKIMH, oOOpaTHas
GyHKIMA, KOMOO3UIMA (GYHKIWHA, JTUHEHHAs (QYHKIHS, KBaJpaTHYHAs
byHKuus, paloHaIbHas byHKLU, CTEIICHHast byHKIu,
TPUTOHOMETpUYECKHE (QYHKIHMH, OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yHkuMu, moOKazarenbHas M Jorapupmuueckas (YHKIHH; YMEHHE
CTpOUTHh TpaduKy HM3Yy4eHHBIX (PYHKUIMH, BBIOIHATH MpeoOpa3oBaHUsA
rpaduKoB YHKIUH, HCIIOIB30BATh I'PaUKH IS H3yISHHUS MTPOIIECCOB H
3aBUCHMOCTEH, NIPU PEUICHUH 33/1a4 U3 JPYTUX YYEOHBIX MPEIMETOB U
3a[a4 U3 pealbHOM )KU3HM; BBIpAXKaTh (POPMYITaAMU 3aBUCUMOCTU MEXKILY
BEJINYMHAMU; HCTIOJIB30BaTh CBOMCTBA U rpaduku pyHKIUH IS peleHns
yYpaBHEHMIA, HEpPaBEHCTB M 3aJad C IapaMeTpaMu; H300paxarb Ha
KOOPJMHATHOH INIOCKOCTH MHOXKECTBA PEIICHHUI YpaBHECHHUH, HEPAaBEHCTB

U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud PAa3HBIX TUIIOB (B TOM YHUCIIE Ha
HPOLIEHTHI, 10JIM M YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBapoOB U
YCIIyT, HAJIOTH, 331a4¥ U3 00JIaCTH yNpaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATh BBIPAXKEHUS, YPAaBHEHMs, HEPaBEHCTBA U MX
CHUCTEMBI IO YCIOBHMIO 3aJa4d, MCCIEAOBATH IIOJyYEHHOE DPEIICHUE U
OLIEHUBATh MPaBJONOJ00HOCTh pE3yJIbTATOB; YMEHHE MOJAEIHPOBATH
peanbpHble CUTYallUH HA SI3BIKE MATEMAaTHMKH; COCTaBIIATH BBIPAXKECHUS,
YpaBHEHUs, HEPABEHCTBA M WX CHUCTEMBbl II0 YCJIOBHIO 33JayH,
HCCIIEI0BATh IIOCTPOCHHBIE MOJENH C MCIOIB30BAaHUEM amIapara

anreOpbl, HHTEPIIPETUPOBATD MOJYYSHHBIH pe3yabTar

YMeHne onepupoBaTh MOHITHSAMU: CpeiHee apuPMeTHIecKoe, MeuaHa,
HauOoJIbIlIee ¥ HAUMEHbIIIee 3HAYCHHUS, pa3Max, TUCTIEPCHUsl, CTAHAPTHOE
OTKJIOHCHHE YHCIIOBOTO HabOpa; yMEHHE H3BJIEKaTh, HHTEPIIPETUPOBATH
uH(pOpMaIIHIO, TTPEJCTABICHHYIO B TAOMUIaX, HA JUarpaMmax, rpagukax,
OTpaXXarollyl0 CBOMCTBA pEAIbHBIX MPOLECCOB U SIBIICHUI; TPEACTABIATh
uH(pOpMAIIMI0O C TIOMOMIBIO TaONUIl H JAWarpaMM; HCCIEI0BaTh
CTATUCTUYECKUE JTaHHBIC, B TOM YHCJIE C NMPUMEHEHHUEM TpadHuuecKux
METOAO0B N BHGKTpOHHBIX CpGI[CTB; rpa(bnquKH uccijaeaoBaTb COBMCCTHBIC
HaONIOZICHUST C TIOMOINBIO JUarpaMM pacCEeMBaHHUS W JIMHCHHOU

perpeccun




VYMenue onepupoBaTh MOHATUAMM: CIyYalHBIM ONBIT WU Cly4ailHOE
COOBITHE, BEPOSITHOCTh CIIYYalHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BaHUEM TpadUYeCKUX METOJOB; MPUMEHSThH
(GOpMyIBI CIIOKEHUSI U YMHOXKEHHUSI BEPOSTHOCTEH, (OPMYIy IOTHON
BeposATHOCTH, popMyiry bepHymin, koMOuHAaTOpHBIC (DAKTHI I GOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEANbHBIX COOBITUI; YMEHHE OIEepUpPOBATH
NOHATUSIMH: CIy4aiiHasi BEIMYMHA, pPAacCIpeleiecHue BEPOSITHOCTEH,
MaTEeMaTHYECKOE OXHIaHWEe, JUCICPCHs] M CTaHAApTHOE OTKIIOHCHHE
CIIyyallHOW  BEJNIMYMHBI, (YHKIMH PACHpEleNieHUs] H  IUIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTEIbHOTO W HOPMAJBHOTO paclpe/eieHui;
YMEHHUE HCIIOJb30BaTh CBOWCTBA M3YYCHHBIX pACIPEICICHUN JUIs
pelIeHHs 3a]a4;, 3HAKOMCTBO C TIOHATHUSMH: 3aKOH OOJIBIIUX YHCET,
METO/IbI BBIOOPOYHBIX HCCIICIOBAHUIN; yYMEHUE IMPUBOJIUTH IPUMEPHI
MPOSIBIICHUST 3aKOHA OOJBINMX YHCEN B MPHUPOJIHBIX M OONICCTBEHHBIX
SIBIICHHUSX; YMEHHUE ONIEPUPOBATh MOHATHSIMH: COUETaHUE, TICPECTaHOBKA,
YHUCIIO COYECTAHWH, YUCIIO MEepPecTaHOBOK; OmHOM HprOTOHA; ymeHHe
MPUMEHSTh KOMOMHATOPHBIE (PAKTHI M PACCYXKACHUS TSI PEIICHUs 3a7a4;
OIICHUBATh  BEPOSTHOCTH  PEATBHBIX  COOBITHIA, COCTaBIISITh

BCPOATHOCTHYIO MOJCJIb U UHTCPIIPETUPOBATDH HOHy‘IGHHBII’I pe3yibTaT

YMeHue onepupoBaTh IOHATHAMM: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEIWYMHA YyIJa, IUIOCKUH Yroi,
JBYIPaHHBIA YToJl, TPEXI'PAaHHBIA yroj, CKpEIIMBAIOLIMECS MpsMbIE,
NapajuIeIbHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, yroi
MEXY MNPSAMBIMH, Yrojl MEXIY NpPSIMOH M IUIOCKOCTBIO, YrOJd MEXAY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO0 MJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMU, PACCTOSIHUE MEXAY IUIOCKOCTSIMHU; YMEHHE UCIIOJIb30BaTh IIPH
pellleHnn 3a7ad M3yuyeHHbIe (DaKThl U TEOPEMBbl IUIAHUMETPHH; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIET0 MHpPa; CTPOUTH
MaTeMaTHUYeCKUe MOJENIU C TOMOIIbI0 T'€OMETPUUYECKUX MOHITHH H

BCJIIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9U
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YMeHue onepupoBaTh MOHATUAMU: IUIOWANb QUTYpBl, 00BEM (UTypHI,
MHOTOTPaHHHK, NPAaBUIbHBI MHOTOTPAHHHK, CEYEHHE MHOTOTPAHHHUKA,
KyO, mapamienenunen, OpusMa, NUpampaa, (Gurypa U MOBEPXHOCTD
BpaIlleH!s, MWIMHIP, KOHYC, Iap, cdepa, IUIOmaab cdepsl, IIOIaIs
MOBEPXHOCTH TMHUPAMUIBI, MPU3MBI, KOHYCa, HIUHIpA, 00BEM KyoOa,

NPSIMOYTOJIBHOTO Tapajieenunena, MUpaMuabl, MPU3MBbl, UWIMHIpA,




KOHyca, IIapa, pa3BEéPTKa NMOBEPXHOCTH, CCUCHUS KOHYCa M LIMIUHAPA,
IapaJuleJbHbIE OCH WJIM OCHOBAHHUIO, CEYEHHME 1Iapa, IUIOCKOCTb,
Kacaromasicsi cepbl, IUIMHAPA, KOHYca; YMEHHE CTPOUTh CEUeHHE
MHOTOTpaHHHKA, N300pa’kaTh MHOTOTPAHHUKHU, (PUTYPHI M TIOBEPXHOCTH
BpAILCHUs, X CEYCHHUs, B TOM YHCJIIE C IOMOIIBIO MIEKTPOHHBIX CPENICTB;
YMEHHUE NMPUMEHSATh CBOMCTBA T€OMETPUUYECKUX (PUTYP, CAMOCTOSATEIBHO
(bopMynupoBaTh ONpEAEICHUs U3ydaeMbIX (Uryp, BbIIBUTaTh FMIIOTE3bI
0 CBOICTBax M MpPHU3HAKaX r€OMETPUUECKUX (HUTYp, 0OOCHOBBIBATH WIIH
olnpoBepraTb MX; yMEHHE IPOBOAMUTH Kiaccupukanuo ¢Guryp mno
pPa3IUYHBIM TPU3HAKAM, BBIIOJIHATE HEOOXOIUMbBIEC JOIMOJIHUTEIbHbIE

IMOCTPOCHUA
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YMeHHe OmnepupoBaTh IOHITHUSMHU: JIBUKCHHE B MPOCTPAHCTBE,
napauIeIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHUE MMOAOOMS, MMOA0OHBIE (UTYpBI, yMEHHE
pacrno3HaBaTh paBHBIC W TOJO0HBIC (UTYPHI, B TOM YHCIIC B TIPHPOJIC,
UCKYCCTBE, ApXHUTEKTYpE; HUCIOIB30BATh I'€OMETPUYECKUE OTHOILICHHUS
TIPH PEIICHHUH 33/1a4; HAXOJUTh TEOMETPUICCKUE BETMUNHBI (JTHHA, YTOJI,
I0MIa/1b, 00BEM) MPH PEIICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U
U3 pealbHOW XU3HU; YMEHUE BBIUYUCIISATH T'€OMETPHUYSCKUE BEITMYUHBI
(IvHA, YToJ, MJOomAaAb, O00BEM, IJIOLIAAb TMOBEPXHOCTH), HCHOIB3YS
U3YYCeHHBIC (POPMYIIBI U METOJBI, B TOM YHCJIC: IUIONIAh MOBEPXHOCTH
MUpPaMUJIbI, TPU3MBI, KOHYCa, HWIMHIPA, TUIOmaas cepsl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  TTApAJIICIICINITea, MUPAMUIBI, TPU3MBI, [IHHIPA,

KOHYCa, 1l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HOI(O6HBIX (I)I/Il“yp
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YMeHue oNepupoBaTh MOHATUAMHU: IPSIMOYTOJIbHAs CUCTEMAa KOOPAUHAT,
BEKTOp, KOOPJMHATHI TOYKH, KOOPAMHATBHI BEKTOpPA, CyMMa BEKTOPOB,
NPOM3BEACHUE BEKTOpAa Ha YHWCIO, Pa3JIoOKEHHE BeKTopa Mo Oasucy,
CKaJsIPHOE TPOM3BEICHHE, BEKTOPHOE IIPOM3BEACHHE, YIOJl MEKIY
BEKTOPAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPIAUHATHBIA METOJ
JUIsL pelIeHHUs TeOMETPUYECKHX 3aJad M 3aJad JAPYTux y4eOHBIX

npeamMcToOB
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YMeHne BbIOMpATh TMOAXOMANIMNA METOJ JJIA PpeUIeHUs 3a]adw;
MOHMMAaHWE 3HAYMMOCTH MATEMaTHKd B W3YUYEHUU MPHPOJHBIX U
OOIIIECTBEHHBIX TMPOIIECCOB W  SIBJICHWUH; yMEHHWE pacro3HaBaTh

MMPOSBJICHUC 3dKOHOB MAaTCMATUKHW B HCKYCCTBC, YMCHHC HIPUBOAUTH




MpUMEpPbl MAaTEMATHYECKUX OTKPBITUH POCCHMCKOW W  MHUPOBOM

MaTEeMaTU4YeCKON HayKu




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATUKE

Kon IIpoBepsieMblii 3JIeMeHT cOAepPKAHUA
1 Yucna u BBIYHCIICHUS

11 Harypanbhblie u nensie uncia. [lpu3Haku AeTMMOCTH HENbIX YUCel

12 Paunonaneubie uuciaa. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, MPOLICHTHI,
' OeCKOHEUHBIE TIEPUOUUECKUE IPOOH

13 Apudmernueckuii KOpeHb HaTypallbHOW cTeneHu. J[eficTBus ¢ apuMeTHIECKUMHU
' KOPHSIMH HAaTypaJIbHOW CTETICHU

14 Crenenp ¢ menbiM mokazateneM. CTenmeHb C PpalMOHAIBHBIM ITOKA3aTeeM.
' CBoiicTBa cTeNIeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTE€HC YMCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHbie U HATypaIbHbIE JOrapu(MbI

JlelicTBUTenbHbIE uucia. ApupMeTuyeckre omnepanuu ¢ JAeHCTBUTEIbHBIMU
17 yucnamu. [lpuOmmk€éHHbIe BBIUMCICHHS, MpaBWIa OKPYIJICHUS, NPHUKUAKA H
OIIEHKA Pe3yJIbTaTa BbIYMUCICHHI

1.8 [TpeoOpazoBanue BeIpaKEHUN

1.9 KowmmnekcHeie yncna
2 VpaBHEHHS M HEPABEHCTBA

2.1 Llenbie U qPOOHO-pAIHOHAIBHBIE YPABHEHUS

2.2 WppatnmonanbHble ypaBHEHUS

2.3 Tpuronomerpuieckrue ypaBHEHUS

2.4 [Toka3zaTenbHbIE U JOrapuPMHUUECKIE YPABHEHHS

2.5 Lenbie u 1poOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHaibHble HEpaBEHCTBA

2.7 [Toka3zaTenbHble U JOrapuPMHUUECKHE HEPABEHCTBA

2.8 Tpuronomerpuueckrue HepaBeHCTBA

2.9 Cuctembl 1 COBOKYITHOCTH YpaBHEHUN U HEPABEHCTB

2.10 VYpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu

2.11 Marpuiia cucTeMbl JUHEUHBIX ypaBHEHUH. ONpeaeanuTenb MaTpUILLbI
3 OyHKIMH U TpaduKH




Oynkius, crocodsl 3axanus GyHkuuu. ['padpuk ¢yHkuuu. BzaumHO oOparHbIe

3 ¢ynkuuu. Yétneie U Heu€THBIe QyHKIMU. [lepuoauueckue GyHKIUHN
OO6nacte ompeneneHus: U MHOXKECTBO 3HaueHW ¢yHkumu. Hymu QyHKmm.
3. [IpomMexxyTku  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKLHMH.
' Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. HamOosbliee M HauMeHblIee 3Hau€HHE
(GYHKLIMU Ha IPOMEXYTKE
33 CreneHHass (yHKLUs C HaTypajdbHbIM M LEJbIM IOKa3aTeneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa 1 rpaduK KOpHS N-Oi CTETICHH
3.4 Tpuronomerpudeckne GyHKINHU, UX CBOMCTBA U rpaduku
3.5 [Toka3zarenbHas u orapudmMudeckas QyHKINN, KX CBOHCTBA U TpaduKH
36 Toukm paspeiBa. Acumnrtorel rpadukoB ¢yHkuuid. CpoiicTBa (QYHKIHUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIILHOCTEH
3.8 Apudmerndaeckas u reomeTprueckas nporpeccun. @opmyia CI0KHBIX MTPOIEHTOB
4 Hauana maTremMaTiaeckoro aHaimsa
4.1 ITpousBonHas ¢pyHkuuu. [Ipon3BoaHbIE 2IeMEHTApHBIX (YHKIMHA
[IpuMeHeHre TPOU3BOMHOM K HCCIENOBaHUIO (YHKUMHA HAa MOHOTOHHOCTH M
4.2 sKcTpeMyMbl. Haxox/1eHre HanboIbIIero 1 HAaMMEHbIIEr0 3HaueHUs (PYHKLUU Ha
OTpe3Ke
4.3 IlepBooGpasnas. MuTterpain
5 MHoecTBa 1 JIOTUKA
5.1 MHoXecTBO, onepaiuu HajJ MHOKecTBamu. J{luarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTUKA
6.1 OmucatesnbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 CeomeTpust
7.1 ®Durypsl Ha IIOCKOCTH
1.2 [Ipsimble ¥ TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tema v MOBEpXHOCTH BpaIeHUS
7.5 KoopauHats! 1 BEKTOPHI




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

MaremMatuka: anredpa v Hayaia MaTeMaTHYeCKOro aHallu3a, FTeOMETPHS.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
ap., AO «M3narenbctBo «IIpocBemeHue

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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