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HOACHUTEJIBHASA 3AIINCKA

I'eomerpust sBiseTcss OAHMM U3 0a30BBIX KypCOB Ha YPOBHE CpeAHEro OoOIIero
o0pa3oBaHus, Tak Kak 00ecrieunBaeT BO3MOKHOCTh U3YUCHHUS JUCHUIUINH €CTECTBEHHO-HAYYHOU
HaIpaBICHHOCTU U IPEAMETOB T'yMaHUTApHOro Lukia. Ilockosbky jorudeckoe MbIIUICHHE,
¢dbopmupyeMoe TMpH M3YYEHHH OOYyYalOIIMMUCS TOHSATHMHBIX OCHOB TIE€OMETpPHUH, IpHU
JI0Ka3aTeIbCTBE TEOPEM M TIOCTPOCHUHU LEMOYKM JIOTHYECKUX YTBEPXKACHUH TPH PEIICHUU
reOMETPUYECKUX 3a/lad, YMEHHUE BBIJBUTAaTh U OINpPOBEpraTb TUIOTE3bl HENOCPEACTBEHHO
HUCTIOJIB3YIOTCA NPH PCUHICHUH 3ada4 C€CTCCTBCHHO-HAYYHOI'O HHWKJIA, B YaCTHOCTHU (1)I/I3I/I‘-ICCKI/IX
3ajad.

Lenp ocBoeHus mporpammbl yueOHoro kypca «l'eomeTpusi» Ha yriayOoJa€éHHOM YpPOBHE —
pa3BUTHE WHIUBHIYAJbHBIX CIIOCOOHOCTEH OOYYalOIIMXCSl TPU HU3YUYEHHUH TE€OMETPUH, Kak
COCTaBJsifOLIEH MpeaMeTHON obmactu «MaremaTuka W MHPOpMaTHKa» dYepe3 obecreueHue
BO3MOXHOCTH NPHOOPETEHHUsS M MCIOJIb30BaHUS Oojee TIyOOKHMX TeOMeTpUYECKHX 3HAaHUN U
NEUCTBUH, CHEIM(PUIHBIX T€OMETPUH, U HEOOXOAUMBIX Ui YCHEIIHOTO MPOo(ecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOIO C MCIIOJIb30BAHUEM MATEMaTHKH.

[IpropuTeTHRIMHU 331a4aMH Kypca T€OMETPUU Ha YIIyOJIEHHOM YPOBHE, PACHIMPSIOIINMU
U YCUJIMBAIOUIMMU Kypc 0a30BOT0 YPOBHSI, SIBJISIOTCS:

pacllupeHue TpeACTaBICHUs O TEOMETPUM KaK 4YacTh MHUPOBOHW KyJIbTypel U
(opMHpOBaHKE OCO3HAHMS B3aUMOCBSI3M F€OMETPUH C OKPYKAIOIIUM MHPOM;

(¢hopMUpoBaHHME TPEACTABIECHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIINX
MaTeMaTUYEeCKUX MOJENSAX, MO3BOJIOIIMX ONHMCHIBATH W W3ydaThb pa3Hble  SIBICHUS
OKpY’KaIoIIero MHpa, 3HaHHE MOHATHHHOTO amnmapata no pasaeny «CrepeoMeTpus» yueOHOro
Kypca T€OMETPHH;

(opMHUpOBaHHE YMEHUs BJIAJETh OCHOBHBIMM MOHATUSAMHU O HMPOCTPAHCTBEHHBIX (PUTypax
U HUX OCHOBHBIMH CBOWMCTBAaMH, 3HAaHUE TeOpeM, (OpPMyT M yMEHHE UX NPUMEHSTb, YMECHHUS
JI0Ka3bIBaTh TEOPEMbI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PELICHHUS 3a/1ay;

¢dbopMHupoBaHHE yMEHHs paAclO3HaBaTh HAa YEpPTEkKaxX, MOJCNIAX M B peEabHOM MHpE
MHOT'OI'paHHUKHU U TC€Jia BpallICHUA, KOHCTPYUPOBATb T'COMCTPHICCKUC MO CIIN;

¢bopMHpOBaHME  TIOHUMAaHMA  BO3MOXKHOCTH  aKCHMOMAaTH4E€CKOIO  IOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (pOopMHUpOBaHUE MOHMMAHUS POJIM AKCMOMATHKH TPU MPOBEICHUH
pacCyXIeHHI;

(dbopMHpOBaHHE YMEHMs BIaJE€Th METOJAMHU JIOKa3aTEeIbCTB M AJITOPUTMOB pEIIECHUS,
YMCHHUA WX T[PUMCHATH, I[POBOAWUTHL JOKA3aTCIIbHBIC PACCYXICHHUA B XOAC PCHICHUA
CTEpEOMETPUYECKUX 3aJad M 3aJad C [PaKTUYECKUM CoJepKaHHeM, (OpMHpPOBAHUE
npeACTaBJICHUA O HGO6XOI[I/IMOCTI/I JA0Ka3aTCjibCTB  IIPU 000OCHOBAaHMM MAaTEMAaTHYECKUX
YTBEPKJICHUM U POJIM AaKCUOMATHUKH B ITPOBEACHUH JIETYKTUBHBIX PACCYKICHUM;

pa3BUTHE U COBEPLICHCTBOBAHWE MHTEIUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH
OGy‘-I&IOH.[I/IXC}I, MO3HaBaTEIbHOM AKTUBHOCTH, HCCICOAOBATCIbCKHUX yMeHI/II\/'I, KPUTUYHOCTU
MBIINIJICHUSA, MHTEPECA K UBYUCHUIO T'COMCTPUH;

¢dopmupoBaHue (YHKIMOHAJIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHOW TI'€OMETPUU: YMEHUS
pacrio3HaBaTb IMPOABJICHUA TCOMECTPHUYCCKUX HOHﬂTHﬁ, 00BEKTOB U 3aKOHOM€pHOCTCI7I B
peanbHbIX KU3HEHHBIX CUTYallUAX W MPHU U3YYEHUH JAPYTUX YyYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, MOJENHMPOBAHUS PpEAJbHBIX CHUTyallud, HCCIeIOBaHUSA
IIOCTPOEHHBIX MOJEJIEH, UHTEPIIPETALUN IIOJYYEHHBIX PE3yJIbTaTOB.



OCHOBHBIMH  COJIep)KaTeNbHBIMU JIMHUSAMHU ydyeOHoro kypca «['eomerpusi» B 10-11
Kinaccax sBISAOTCA: «lIpsmMbple M TIIIOCKOCTH B TPOCTPAHCTBE», «MHOrorpanHukmn», «Tema
BpalleHus», «BEKTOpbl 1 KOOPAUHATHI B TPOCTPAHCTBEY, «J|BIKEHUS B TPOCTPAHCTBEY.

Cdopmynupoannoe Bo ®PI'OC COO tpeboBaHHME «yMETh OINEPUPOBATH MOHATHIMU,
pEJICBaHTHBIMHU T'€OMETPHUH Ha YTriyOn¢HHOM ypoBHe oOydenus B 10—11 kimaccax, OTHOCHTCS KO
BCEM COJepXaTelbHbIM JIMHUAM Y4eOHOro Kypca, a (opMupoBaHHE JOTHYECKUX YMEHHI
pacmpesessieTcss HE TOJBKO IO COJEpXKATEIbHBIM JIMHUSM, HO W IO TrojaM OOydeHHs.
Conmepxanne  00pa3oBaHUS, COOTBETCTBYIOIIEE IPEIAMETHBIM  pe3yibTaTaM  OCBOCHUS
®enepanbHO pabouell MPOrpaMMbl, paclpeneNEHHbIM M0 rojiaM O00y4YeHHs], CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BONPOCAM OO0YyYaromIuecs
oOpalagiuch HEOJHOKpAaTHO. OTO TMO3BOJISIET OPraHUW30BaTh OBJIAJIEHUE TE€OMETPUUECKUMU
MOHATUSIMU U HaBBIKAMHU IIOCJIEJIOBATEIbHO M IOCTYHATEIbHO, C COONIOJEHHEM NpPUHIIHIIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHMSA BKJIIOYaTh B OOILIYI0 CHCTEMY T€OMETPHUYECKUX
MpeICTaBICHUI 00yJaroumxcs, pacmpss 1 yrayomsis e€, oOpaszysl MpoYHble MHOXKECTBEHHbBIE
CBSI3U.

[epexox K U3y4EeHUIO TE€OMETPHUHU Ha YIITYyOJIEHHOM YPOBHE ITO3BOJISET:

co3aatk ycnoBus s nuddepeHnmanyu  00ydeHHs, TOCTPOCHHUS WHAMBHUIYaIbHBIX
0o0pa3oBaTEeNIbHBIX  HpOTrpamMM, OOecleunTh yriIyOJaEHHOE U3yyeHHEe TIeOMETpPUH  Kak
COCTaBIIAONIEH yueOHOTO MpenMeTa «MaTemMaTukay;,

MOJIFOTOBUTh OOYYAIOIIMXCS K MPOAODKEHUIO M3yYeHHMsS MaTeMaTHUKU ¢ Y4ETOM BbIOOpa
Oymymieit mpodeccuu, obecreunBasi MPEEMCTBEHHOCTh MEXKIY OOmuUM U MpodeccHOHATBHBIM
oOpazoBaHUEM.

Ha wu3yuenmne ydeOHOro kypca «l'eomerpus» Ha yriyOia€HHOM ypoBHe oTBoauTcs 204
yaca: B 10 kimacce — 102 gaca (3 gaca B Heneno), B 11 kimacce — 102 gaca (3 yaca B Hefienio).



COJEPKAHUE OBYYEHUA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NOHATUS cTepeoMeTpuu. Touka, mpsimasi, IJIOCKOCTh, pocTpaHCcTBO. [loHATne
00 aKCMOMaTHYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUHU U CIEICTBHS U3 HUX.

B3anMHOe pacrosiokeHue MpsIMBIX B IIPOCTPAHCTBE: MEPECEKAIOLIUECS, MTapalIeIbHbIE U
cKpemuBaromuecs npsmMsle. [IpuzHaku ckpemuBaronmxcs npsameix. [lapamienbHOCTh NPSMBIX U
IUIOCKOCTEN B NMPOCTPAHCTBE: MapajuleibHbIE NPSAMbIE B IMPOCTPAHCTBE, MAPALIEIBHOCTD TPEX
NpsIMBIX, [ApajUIeIbHOCTh NpAMOM M IUockocTH. [lapasuienlbHOE W LEHTpAJIbHOE
MPOEKTHPOBaHUE, n300paxkenue Guryp. OCHOBHBIE CBOMCTBA MapauICIBHOTO MPOSKTUPOBAHHS.
N300pakenue ¢puryp B napauiesbHON MPOEKIMU. YTIIbl C COHAIIPABICHHBIMU CTOPOHAMH, YTOJl
MEXKIy NPSIMBIMM B IPOCTpaHCTBE. IlapaiuiesbHOCTh IIIOCKOCTEN: IMapajulelbHbIE IIJIOCKOCTH,
CBOMCTBa MapauIeIbHBIX TII0CKOCTEH. [IpocTelimue npocTpancTBEHHBIE (DUTYPHI HA TUIOCKOCTH
TeTpa’aAp, NapajljIeeNuIIe], TIOCTPOCHUE CEYCHU .

[lepneHauKynsIpHOCTH HPSIMOM M IUJIOCKOCTH:  IEPHEHIUKYJISPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, IPAMBIC MapaJUIe]bHbIE U IEPHNEHAMKYISPHbIE K IUIOCKOCTH, IIPH3HAK
NEPIEHAUKYIIAPHOCTA IPSIMOM M IIOCKOCTH, TeopemMa O IMpsAMOM IMEPIEHIUKYIAPHON
m1ockocTu. OpTOroHaabHOE NPOEKTUpOBaHME. llepneHAuKyasp U HAKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MPOEKIUs (PUIYyphl HA TIOCKOCTb.
[lepneHqUKyIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIIEHAUKYISIPHOCTH ABYX IIOCKOCTEHN. Teopema
0 TPEX NMEPIEHAUKYIIApaXx.

VYTIubl B IPOCTPAHCTBE: YIOJ MEXAY IIPSIMOM U INIOCKOCTBIO, IBYTPAHHBIN yIOJI, TUHEWHBIN
yroyl JIBYrpaHHoro yria. TpéxrpaHHblii M MHororpasHele yriibl. CBOICTBa IUIOCKMX YIJIOB
MHOTOrpaHHOro yria. CBONCTBa IJIOCKHUX W JIBYTPAaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopeMbl
KOCHUHYCOB ¥ CHHYCOB JUUISl TPEXTPAHHOIO yIJIA.

MHoOrorpaHHUKH

Buael MHOrorpaHHMKOB, pPa3sBEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosbHas npusma,
npsMas ¥ HakJIOHHAs MPU3MBblL, OOKOBas M IMOJIHAs MOBEPXHOCTh HpusMebl. [lapamienenunen,
NpSIMOYTOJIBHBIN MapajulesIeNMIe]; M ero cBoicTBa. Kparyaimme InyTw Ha IOBEPXHOCTH
MHororpanHuka. Teopema Diinepa. IlpoctpancTtBennas teopema Iludaropa. IMupamuma: n-
yrojbHasi TUpaMua, IpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX rpaHel
MIpaBUIBHON nUpamuibl. lIpaBuibHBIE MHOTOIPaHHUKH: NPAaBWIBHAS IPU3Ma W IPaBUJIbHAsS
NUpaMyu/ia, paBUIIbHAs TPEYrojbHasi MUpaMuAa U MPaBUIIbHBIN TeTpasap, kyO. IIpencraBnenue
O MPAaBWJIBHBIX MHOIOTPAHHUKAX: OKTA3pP, TOACKAdAP U UKOCADIP.

Brruucienue 3eMeHTOB MHOTOTPAaHHUKOB: pé0Opa, auaroHanu, yribl. [lnomans 60koBoi
IIOBEPXHOCTH U IIOJHOW IIOBEPXHOCTH IMPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWI, Teopema o
OOKOBOH TMOBEPXHOCTH TPSAMON mpu3Mbl. [lnomane OOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH
IIPaBWJIBHOM MUPaMUABL, TEOPEMA O IUIOINAJU YCEUEHHON MUPaMUIBIL.

CuMMeTpust B IPOCTPAHCTBE. DJIEMEHTbl CHUMMETPUM IPaBUIIBHBIX MHOI'OI'DAaHHUKOB.
CummeTpusi B NIpaBWIBHOM MHOTIOTPAaHHUKE: CUMMETpHUS MapaJUIeIeNunena, CUMMETPHUs
IIPaBWIBHBIX IPU3M, CHMMETPHS IPABUIIbHOW TUPAMHUIBI.

BexTopb! M KOOPAMHATHI B IPOCTPAHCTBE

[TonsTHSA: BEKTOP B IPOCTPAHCTBE, HYJIEBOU BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJUIMHEApHbIE, COHAIPABICHHBIE M IPOTUBOIIOJIOXKHO HAIpaBJICHHbIE BEKTOpHl. PaBeHCTBO



BEKTOpPOB. JIeHCTBHUS € BEKTOpaMU: CIOKEHHE U BBIYMTAHME BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXEHHME BeKTopa Ha uwucio. CBoicTBa cloxkeHusi BeKTopoB. CBoiicTBa
YMHOXEHHS BEKTOpa Ha uucio. [lonsatue xomiutanapusle BeKTOpsl. [Ipu3Hak komIutanapHocTn
Tp€X BekTOpoB. [IpaBuno mapamnenenunena. Teopema O pasiIoKEHUM BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BeKkTOpaMm. IIpsMoyrosbHas cucremMa KOOpJAMHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBA3p MeXAy KOOpAMHAaTaAMH BEKTOpPAa M KOOPAMHATAMHU TOYEK. YTOJ
Mexay BekropaMu. CKalsipHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tesa BpanieHus

[loHATHA: LWIMHAPUYECKAs IOBEPXHOCTb, KOHHMYECKas IOBEPXHOCTb, chepuueckas
MOBEPXHOCTh, OOpasymomue MoBepxHocTe. Tenma BpalleHus: HMIMHAP, KOHYC, YCEYEHHBIH
KoHyc, cepa, map. Bzaumuoe pacnonoxkenue cepbl U IUIOCKOCTH, KacaTeabHas IUNIOCKOCTh K
cdepe. M300paxeHne Ten BpalleHus Ha IIockocTu. Pa3BépTka muanHIpa u konyca. CummeTpust
cdepsl U mapa.

O06bEM. OcHoBHBIE CBOWCTBA 00BEMOB Ten. Teopema 00 00bEME NPSIMOYTOIBLHOTO
napaienenunena u cienctsus u3 He€. OOBEM TpsIMOW W HAKIOHHOM MPHU3MBI, MUIUHAPA,
nupamMuibl 1 KoHyca. O0bEM I1apa U apoBOTr0 CETMEHTA.

KomOuHanuu Ten BpalleHuss M MHOTOrpaHHUKOB. Ilpu3ma, BmnucaHHas B LMJIMHAD,
onucaHHasg okojio nuwimuzapa. Ilepeceuenue cdepbl U mapa ¢ miockocteio. Kacanue mapa u
cdepsl I0cKOoCThIO. [IoHATHE MHOTOIpaHHUKA, OMIMCAHHOTO OKOJIO c(epsl, chepbl, BIUCAHHOM B
MHOTOTPaHHMK WJIN TEJIO BPALLEHUS.

[Tnomane MOBEPXHOCTH MUIWHApA, KOHYca, Muiomanb cepel u e€ yvacteil. [logobue B
npoctpancTBe. OtTHomeHne O0O0BEMOB, TIUIOIIAJEH MOBEPXHOCTEH MOJOOHBIX  (uryp.
IIpeoOpa3oBanue momobus, romoteTus. PemeHue 3agay Ha IUIOCKOCTH C HCIOJIB30BaHUEM
CTEPEOMETPUUYECKUX METOJIOB.

IloctpoeHne cedeHMH MHOTOTPAaHHUKOB U Te€l BpAllCHHA: CEYEHUA LMIMHIPA
(mapamienbHO M NEPHEHIUKYJISPHO OCH), CEYEHMs KOHyca (IapajljIesIbHbIE OCHOBAaHUIO U
MPOXOJISLINE Yepe3 BEpLINHY), CEYEHUs LIapa, METOJbl IMOCTPOCHUsI CEYEHHI: METO/ CJeNOB,
METOJI BHYTPEHHETO NMPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYIIEH TNIOCKOCTH.

BekTopbl M KOOPANHATHI B IPOCTPAHCTBE

BexTops! B npoctpancTBe. Onepanuu Haja BeKTOpaMu. BekTopHOE yMHOMXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOTO yMHOKEHHA. [IpsmoyronbHas cucreMa KOOPAMHAT B IIPOCTPAHCTBE.
Koopaunats! BekTopa. Paznoskenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA IPU
pELICHUN T€OMETPUUYECKUX 3a1a4.

JBHKEHHS B IPOCTPAHCTBE

JBwxenus mnpoctpanctBa. OtoOpaxkenus. [IBmwxenus u paBeHCTBO ¢uryp. OOmme
CBOMCTBA JABW)KCHHUU. BHIbl NBWXKEHUI: NapajjIesIbHBII NEPEHOC, LCHTpalbHas CUMMETpHS,
3epKajbHas CHMMETpPHsI, IOBOPOT BOKPYT npsMoii. [IpeobpazoBanus nogobus. IIpsmas u chepa
Diinepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«TEOMETPHUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJIHEIO
OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpazxnaHckoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MIUM  OOy4arollerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'0 WIEHAa POCCHMCKOrO OOILECTBa, MPEACTABICHUE O MaTEMAaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIEHUM, MpOIEeayp TIpakIaHCKOro oOIecTBa
(BBIOODBI, OMPOCHI M APYroe), yMEHHE B3aUMOJIECHCTBOBATH C COLMAIBHBIMA MHCTUTYTaMU B
COOTBETCTBUH C UX (PYHKUMSIMHU U Ha3HAYEHUEM;

2) maTpuoTHYeCKOe BOCIIMTAHHE:

c(OPMHPOBAHHOCTh POCCUHCKON TPaKIAHCKON WACHTUYHOCTH, YBOKEHUS K IPOILIOMY H
HACTOSIIEMY POCCUICKOM MaTEMAaTHUKH, EHHOCTHOE OTHOLICHHE K JOCTHXKEHHSM POCCUHUCKHUX
MaTEMAaTUKOB M POCCUHCKON MaTeMaTU4YEeCKOW IIKOJIBI, HCIIOJIb30BAHUE ITHX JIOCTHIKEHUH B
JPYruX HayKax, TEXHOJOTHX, cepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

OCO3HaHME  JyXOBHBIX LEHHOCTEH pOCCHUHCKOro  Hapoja, Cc(HOPMUPOBAHHOCTb
HPAaBCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEIEHNUS, CBA3aHHOTO C NMPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUM HAyKM M JAESATEIbHOCThIO YUYEHOI'O, OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOHYHUBOTO OYIYIIETO;

4) 3cTeTN4eCKOe BOCIMTAHHE:

3CTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJady, pELIEHUM, pacCyX IE€HHUH, BOCIPUUMYHMBOCTh K
MaTeMaTHYECKHM aclleKTaM pa3IMYHbIX BHI0B UCKYCCTBA;

5) pusnyeckoe BoCIUTAHUE:

c(OpMHPOBAHHOCTh YMEHUS IPUMEHATh MaTEMaTUUECKHUE 3HAHMSI B UHTEpEcax 370pOBOT0O
u Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (30pPOBOE
NUTaHue, cOaJaHCUPOBAHHBIM PEXXUM 3aHATHH U OT/AbIXA, PEryysipHas pU3NUecKasi akTUBHOCTD),
(u3nIecKoe COBEPIICHCTBOBAHUE TIPH 3aHATUSAX CIIOPTHBHO-03/IOPOBUTEIBHON AESITEIHLHOCTHIO;

6) Tpy10BOE BOCIUTAHME:

TOTOBHOCTb K TPYZY, OCO3HAHUE IIEHHOCTH TPYIOII00Us, UHTEpEC K Pa3IHuHBIM chepam
npodeccuoHaIbHON JEeSATeNIbHOCTH, CBSI3AHHBIM C MAaT€MAaTUKON U €€ MPUJIOKEHUSMHU, YMEHHUE
COBEpIIaTh OCO3HAaHHBIM BbIOOp Oyaymed mnpodeccud M peanu3oBbIBATE COOCTBEHHBIE
KU3HCHHBIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYeCKOMY OOpa30BaHHIO H
caM000pa30BaHUIO0 Ha MPOTSHKEHUN BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYaCTHIO B PELLICHUU
IPAKTHYECKUX 3a7ja4 MaTEMaTHYECKON HAIIPaBICHHOCTH;

7) 3K0JIOTHYeCKOe BOCTIMTAHUE:

c(OpPMUPOBAHHOCTh JKOJOTMYECKOW KYyJIbTYpbl, IOHMMAaHHE BIUSHUS COLMAJIBHO-
SKOHOMMYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOAHONW M COLMAIBHOM CpENbl, OCO3HAHHE
rI00aNbHOTO  XapakTepa  JKOJOTMYECKMX  IpoOiieM, OpHeHTaluuss Ha  IpUMEHEHue
MaTeMaTHYeCKUX 3HAHUW Ui pelieHus 3a7ad B 00JacTU OKPYXKAIoIIe Cpelbl, MIaHHpPOBaHHE
MIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN JJI1 OKPYKAIOILIEH CPEIbl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAayKd W OOIIECTBCHHOW NMPAKTUKH, MOHUMAaHHE MAaTEMaTHYECKOW HAyKH Kak CQepsl
YEJIOBEYECKOU NEATENBHOCTH, ITANIOB €€ Pa3BUTHA U 3HAYMMOCTH Ul PA3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MATEMATUKU U MaTEMATUYECKOU KYJIBTYPOU KaK CPEICTBOM II03HAHUSA MHUPA,
TOTOBHOCTb OCYLIECTBIIATH MPOEKTHYIO U MCCIIENI0BATEIBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U

B TpYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIE YHMBepCcAJbHbIE YUeOHbIe el CTBUS

Ba3oBble 1oruyeckue aeicTBUA:

BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIE IMPU3HAKM MATEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOWIEHMH MEXAY MOHATHAMHU, (DOpPMYIUpOBaTH ONpEAETICHHUsS IOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIH TNPU3HAK KIACCH(HUKAIMK, OCHOBAHUSA i OO0OOIIEHUS WU
CpaBHEHMsI, KpUTEPHH IIPOBOUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (POpMyJIUpOBaTh M MPeoOpa3oBbIBATH CYKICHHSA: YTBEpAUTEIbHBIE U
OTpHILaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NPOTUBOpEYUs B (akTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, Mpeararb KPUTEPUM U1  BbIABICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUUL;

JieN1aTh BBIBOJABI C MHCIIOJB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX W HMHAYKTUBHBIX
YMO3aKJIFOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTHH;

MIPOBOAUTH CAMOCTOSITENIHO J10Ka3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUN (IIpsIMbIE U
OT TPOTUBHOIO), BBICTPaMBaTh APTYMEHTALMIO, HPUBOAUTH IPHUMEPHl U KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KICHHUS U BHIBOJIBL;

BBIOMpaTh CHocoO pemieHUs y4eOHOM 3amauM (CpaBHMBATh HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOAXOAALIMM ¢ Y4ETOM CaMOCTOSITEIBHO BBIJECICHHBIX
KpUTEPUEB).

Ba3zoBble uccienoBarebckme JeicTBUS:

HCIOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MO3HAHUS, (OPMYINPOBATH
BOTIPOCHL, (UKCUPYIOIIME TMPOTUBOpEYHEe, NpoOJeMy, yCTaHABIMBAaTh HCKOMOE U JAaHHOE,
(bopMHpPOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3ULIMIO, MHEHHE;

IIPOBOAUTH  CaMOCTOSITEJIBHO  CIUIAHMPOBAHHBIA  SKCIIEPUMEHT, MCCIEJOBaHHE IO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4YeCcKOro OOBEKTa, SIBJICHHS, IPOLECcCa, BbISBICHUIO
3aBUCUMOCTEN MeX /1y 00BEKTaMH, SIBICHUSMH, TPOLIECCAMU;

CaMOCTOATENBHO (hOPMYIHpPOBaTh 00OOIIEHUSI U BBIBOJIBI MO pe3ybTaTaM MPOBEIEHHOTO
HaOJIIOJICHUs], UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTD IOJIyYE€HHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIIEeHHI;

IIPOrHO3MPOBATh BO3MOYXKHOE PAa3BUTHUE MPOIIECCA, @ TAK)KE BBIIBUIaTh MPEIIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCJIOBUSX.

PabGora ¢ undgopmaumeii:

BBISBJIATH JeUIUTH HHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX UIsl OTBETa Ha BOIPOC U JJIs
pelLIeHHs 3a1a4H;

BbIOMpaTh MHPOPMALMIO W3 HMCTOYHUKOB  pA3IMYHBIX THUIIOB, AHAJIM3HPOBATH,
CHUCTEMAaTU3UpPOBaTh W HHTEPIPETUPOBATh HHMOPMALMIO PA3NTUYHBIX BHIOB U  (GopM
MIpEICTaBIICHUS,



CTPYKTYpHpOBaTh  HMH(pOpMAIMIO, TNPEACTaBIATH €€ B  pa3IuyHbIX  (opmax,
WLTIOCTPUPOBATH I'PaUIeCKH;

OLICHMBATh HAA&KHOCTH HHPOpPMAIMKM IO CAMOCTOSTEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPHSIM.

KoMMyHuMKaTHBHbIE YHUBEpPCAJbHbIE Y4eOHbIe NeHCTBUSA

OO0menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKJICHUS B COOTBETCTBUU C YCIOBHSIMH U ILENSMU
OGH.IGHI/ISI, SAICHO, TOYHO, I'PaMOTHO BBIPpAXKAaTb CBOKO TOYKY 3pCHHA B YCTHBIX U NHCBbMCHHBIX
TCKCTax, MOaBaTb IIOACHCHHUA 110 XOAYy PpCIICHHUA 3aaadyrd, KOMMCHTHUPOBATDH HOJ'Iy‘-IGHHBIfI
pe3ynbTarT;

B Xo/1€ OOCYKIEHHUs 3a7aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pemaeMoﬁ 3aaa4u, BBICKA3bIBaThb HWJACHU, HALCJIICHHBLIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHHSI C CY)KIEHUSMHU IPYTMX YYaCTHUKOB JMAiora, OOHApYXHBAaTh Pa3IUYUE U CXOJCTBO
MO3UITUH, B KOPPEKTHOH opMe (HhOpMyIIMpOBATh Pa3HOTIACHS, CBOM BO3PAKEHUS;

MPE/ICTABIATh PE3yJbTaThl pPEUICHMs 3a/ayd, HKCIEPUMEHTa, HUCCIENOBaHUS, IMPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (OpMarT BBICTYIUIGHHS C Y4€TOM 3ajJad NpPE3CHTAllMd U
0COOEHHOCTEH ayIUTOpUH.

PeryasiTuBHbIe yHHBepcaibHbIe YUeOHbIe 1elicTBUS

Camoopranuszauus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/ladyd, BBIOMpPATh CIOCOO pemeHus ¢ y4ETom
HUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAHTHI pEIICHUI ¢ y4ETOM HOBOW MH(OpMAIIUH.

CaMOKOHTPO/Ib, SMOLHOHATbHBII HHTEJJIEKT:

BJIaJIETh HABBIKAMHU TTO3HABATEILHON pe(IEKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JIEHCTBUI
U MBICIUTENBHBIX TPOIECCOB, HX pe3yabTaToOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOILECCca U pe3yibTaTa PEeIIeHNs] MaTeMaTHUECKOH 3ajauu;

MPEeIBUIIETh TPYAHOCTH, KOTOpPble MOTYT BO3HHKHYTH IPH pELICHUH 3aJaud, BHOCHUTH
KOPPEKTHBBI B JACSITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAHIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3ylbTaTa LEIM M YCJIOBUAM, OOBSICHITH MPUUUHBI
JOCTYDKEHUSI WM HEHAOCTIDKEHHSI pe3yJbTaTOB JIEATENIbHOCTH, HAXOAWUTh OHIMOKY, JaBaThb
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1€ATEJIHLHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIMBHIYaJbHOH pabOTHI MpHU
pemieHud y4yeOHBIX 3a/Jay, NPUHUMATh 1eJb COBMECTHOM JEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHON pPabOThI, paclpenessTh BUIbl padOT, JOrOBapHBAThCSA, O0CYXIATh
MIPOLIECC U Pe3yNIbTaT paboThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPynmoBbIX (hopmax paboTel (0OCYXIEHUS, OOMEH MHEHHH, «MO3TOBBIE
LITYpPMBI» U HHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl MU KOOPAMHHUPOBATH CBOM JEHUCTBUS C
JIPYTUMH YJIEHAaMH KOMaHJbI, OIIEHWBATh KadeCTBO CBOETO BKJAaJa B OOMIMIA TPOAYKT IIO
KpUTEpUsIM, cHOpMyIHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHSI.

HNPEIMETHBIE PE3YJIbTATHI



K koniy 10 ki1acca oOyyaromuics HayYuTCs:

CBOOOJTHO OTIEPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPHH TPH PEUICHUHN 3a]ad U
NPOBEJICHUN MaTEMaTHYECKUX PACCYKICHHH;

NPUMEHSATh aKCHOMBI CTEPEOMETPUH W CJICICTBUS W3 HHUX TMPH  PEHICHUU
reOMETPUYECKUX 3a/1a4;

KJIaccu(UIMpoBaTh B3aMMHOE PACIIOIOKEHHE TPSMBIX B TIPOCTPAHCTBE, TUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX U IUNIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJIHO OTIEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIAMH B MPOCTPAHCTBE: MEXKIY
IPSMBIMU B IPOCTPAHCTBE, MEXK1Y MPSIMOM U IJIOCKOCTHIO;

CBOOOJIHO OTIEPHPOBATH TOHSATHIMH, CBI3aHHBIMH C MHOTOT'paHHHKAMH;

CBOOOJIHO pAacro3HaBaTh OCHOBHBIE BHIbl MHOTOIPAaHHHMKOB (TpH3Ma, MUpPaMUA,
MPSIMOYTOJIBHBIN TIapayiieenumne;], Kyo0);

KJIaccu(UIUpoBaTh MHOTOTPAHHUKH, BEIOMPAst OCHOBaHHS IS KJacCU(UKaIUHY;
CBOOOJIHO ONEpUPOBaTh MOHITHUSMH, CBS3aHHBIMM C CEYEHHEM MHOTOIPaHHUKOB
TUTOCKOCTBIO;

BBINOJIHATH MapalljieNIbHOE, EHTPAJIIbHOE M OPTOTOHAJIBHOE MTPOEKTHUPOBaHKE QUTYp Ha
TUIOCKOCTB, BBITIOJIHAT H300pakeHHs: (UTYp Ha IUIOCKOCTH;

CTPOUTBH CEYEHUS MHOTOTPAHHHKOB Pa3IMYHBIMH METOAAMH, BBIIOJIHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKH M3 PHUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI CBEpXy, COOKY,
CHH3Y;

BBIUUCIIATh  TUIOINAAM TIOBEPXHOCTEH MHOTOTPAaHHHKOB (MpH3Ma, TMHpaMuja),
reOMETPUYECKUX TeJ C IPUMEHEHUuEM (HOpMYIT;

CBOOOJIHO OMNEpUPOBATh TMOHATHAMHU: CUMMETPHUS B NPOCTPAHCTBE, LEHTP, OCh U
IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M INIOCKOCTh CHMMETPHHU (HUTYPHI;

CBOOOJIHO OTIEPUPOBATH MOHATUSMH, COOTBETCTBYIOLIMMH BEKTOPaM M KOOpAMHATAM B
HPOCTPAHCTBE;

BBITIOJIHSATH IEHCTBUS HaJl BEKTOPaMH;

pemaTh 3aJa4d Ha JIOKa3aTeJbCTBO MaTeMaTHUECKUX OTHOILIEHUH M HaXOXKICHHE
TeOMETPUYECKUX  BEIMYMH, MPHUMEHSS M3BECTHBIE METOABl TIPH  PEIICHUU
MaTeMaTH4YeCKUX 3a/1a4 MMOBBIIICHHOTO ¥ BEICOKOTO YPOBHS CIIOKHOCTH;

NPUMEHATHh MPOCTEUIINE POTPaMMHBIE CPEICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUIECKUX 3a/1aY;

U3BJIEeKaTh,  NpeoOpa3oBbIBATH W HMHTEPIPETHPOBATH  HMHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUrypax, MPeICTaBICHHYI0 Ha depTexax Hu
PHUCYHKaX;

NPUMEHATh TIOJIydCHHBIC 3HAHMS Ha TPAaKTUKE: CpPaBHUBAaTh M aHAIN3UPOBATH
peanbHble CHUTYaIlMH, IPUMEHITh U3yUCHHBIC MOHSTHS B IPOLIECCE MOMCKA PEUICHUS
MaTeMaTH4ecku CHOPMYIMPOBAHHON MPOOIIEMBI, MOAEIUPOBATh peaibHbIE CUTYalllu
Ha s3bIKE€ TEOMETPUHU, MCCIEI0BATh IOCTPOCHHbIE MOJEIM C HCIHOJIb30BAHUEM
IE€OMETPUYCCKUX TIOHSATHH M TEOpeM, ammapara anreOphl, pemaTh MPaKTHYEeCKue
3a1a4M, CBSI3aHHBIE C HAXOXK/ICHHEM F€OMETPHYECKHUX BEINYHH;

UMETh MpPEJCTaBICHUs] 00 OCHOBHBIX ATalax Pa3BUTUS T'€OMETPHUH KaK COCTABHOU
qacTH (QyHAaMEHTa Pa3BUTHS TEXHOJIOTHIL.

K koniy 11 kaacca oOyyaronuiics Hay4uTCs:



CBOOOIHO ONIEPUPOBATH MOHSATUSIMU, CBI3AHHBIMH C IIHJIUHAPUICCKON, KOHUYECKOU U
cheprudecKoi TOBEPXHOCTIMH, OOBSICHATE CIIOCOOBI TIOTYUSHHS,

OTIEpUPOBATh TOHATUSMHU, CBS3AHHBIMU C TEJAMU BPAIICHUS: IIIUHAPOM, KOHYCOM,
chepoit u mapowm;

pacrno3HaBaTh Telia BpalleHus (IMIUHIP, KOHYC, cdepa U map) U OOBICHATH CIIOCOOBI
MOJTyYEHUS TeJl BpallleHus;

KJIaccu(UIUPOBATh B3aUMHOE PACIIONIOKEHHE C(EPhI U TNIOCKOCTH;

BBIUMCIISTh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHHUKOB W TEJ BpalleHHUs, OOBEMBI U
IUIOINAAHN MOBEPXHOCTEH MHOTOTPAHHUKOB M TeNl BPALICHHS, T€OMETPHUECKUX Tell C
npuMeHeHueM GopMmyir;

CBOOOTHO OMEPUPOBATH MOHSITUSIMU, CBSI3aHHBIMH C KOMOWHAIIMSMU TN BpALICHUS U
MHOTOTPaHHUKOB: MHOTOTPaHHUK, BIIUCAHHBIA B cepy M OMHCAHHBIN OKOJIO c]epsl,
ctepa, BcaHHAs B MHOTOTPAHHUK WMITU TEJIO BPAIICHHUS,

BBIUMCIISITH COOTHOIICHUS MEXAY IUIOMIAISIMU MTOBEPXHOCTEW U 00BEMaMHU MOJOOHBIX
TeN;

n300pakaTh H3y4daeMble (UTYpHI, BBIMOJHATH (BBIHOCHBIE) IIJIOCKHE YEPTEKHU U3
PHCYHKOB HPOCTBIX OOBEMHBIX (UTYp: BUJA CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUs
TEJ BpaIlCHHS,

U3BIIEKATb, UHTEPIPETHPOBaTh M MIpeoOpa3oBbiBaTh  WHGOPMAIUIO 0
IPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (HUTypax, MPEICTaBICHHYI0 Ha dYepTekXax u
PHUCYHKaX;

CBOOOJTHO OTIEPUPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHATH ONIEPAIlUy Ha/l BEKTOPaMU;

3aJlaBaTh INIOCKOCTh YpaBHEHHUEM B JEKapTOBOIl cucTeMe KOOpAMHAT;

pemiath TeOMETPUYECKHE 3aJayd Ha BBIUMCICHHE YIJIOB MEXIYy NPSIMBIMU H
IUIOCKOCTSIMHU, BBIYHMCIICHUE PACCTOSHUN OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha
MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METO/IA MPU PEUICHNH,

CBOOOJHO OINEpPUPOBATH MOHATUSMHU, CBS3aHHBIMU C JBHUKEHHEM B IPOCTPAHCTBE,
3HATh CBOMCTBA ABMKCHUM;

BBIMOJHATh H300paXK€HHUsS MHOTOTPAHHUKOB M TeJl BpPAILEHUS NpU MapaylieIbHOM
MepeHoce, NEeHTPATbHONH CUMMETPUHU, 3epKaTbHOW CUMMETPHH, MPU TOBOPOTE BOKPYT
psSMOii, TpeoOpa3oBaHus OAOOHS;

CTPOUTh CEYEHHsS MHOTOTPAaHHUKOB © TeJ BpAILEHUS: CEYCHHs IHIMHApA
(mapanienbHO M NEPIEHANKYISIPHO OCH), CEYCHHUST KOHYca (MapajuiebHbIe OCHOBAHUIO
U TIPOXO/SIIINE Yepe3 BEPIINHY), CEUCHHUS I1apa;

UCTIOJIB30BaTh METOJBI TIOCTPOCHHUSI CEYCHHH: METOJ| CJIEJ0B, METO]] BHYTPEHHETO
POEKTUPOBAHUS, METO]] IIEpEHOCA CEeKYILEH MITOCKOCTH;

JTOKa3bIBaTh T€OMETPUUYECKHE YTBEPIKICHHUS;

NPUMEHATh TeoMeTpuueckue (akThl Ui PEIICHUS CTePEOMETPUYECKHX —3ajad,
IIPEIIOJIaraloIMX HECKOJIBKO IIAroB pelieHus, €CIM YCJIOBUS MPUMEHEHHs 3aJaHbl B
SIBHOW M HESIBHOU (hopMe;

pemaTh 3aJa4d Ha JIOKA3aTebCTBO MAaTEMaTHUECKUX OTHOIICHUH W HaXOXXICHHE
F€OMETPUYECKHX BEITHYHNH;

MPUMEHSTH IPOTPAaMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHKAITHOHHBIC CHCTEMBI TIPH
pELICHNH CTEPEOMETPUYECKHX 3a/1aY;



IPUMEHSATH IIOJIyY€HHbIE 3HAHUS HA NPAKTHKE: CpPaBHMBATh, aHAJIU3UPOBATh U
OILICHUBATh peajibHbIE CUTYAIIUU, IPUMEHATh U3YUECHHbIE MOHSITHS, TEOPEMBI, CBOICTBA
B Ipolecce IOHUCKAa pELIeHUs MaTeMaTH4ecKu C(HOPMYIMPOBAHHOW MPOOIEMBI,
MOJIETUPOBATh peajbHbIE CUTYal[MM Ha S3bIKE F€OMETPHUH, UCCIIEI0BATh IOCTPOCHHbIE
MOJIEJIA C HUCHOJIb30BAHUEM T'€OMETPUUYECKHX MOHATUI M TeopeM, ammapara aiareopsl,
pelaTh NPakKTUUECKUE 3aJa4H, CBA3aHHbBIE C HAXOKIECHUEM F€OMETPUUECKHUX BEJINYMH;
UMETh IPEJCTABICHUs] 00 OCHOBHBIX JTanax pa3BUTHS T€OMETPUM KaK COCTABHOM
yacTu (yHJaMeHTa Pa3BUTHS TEXHOJIOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBanue pa3iesioB U TeM (undposbie)
n/n NMPOrpaMMbl Bcero Konrpoarueie | - Mpakruteckue o0pa3zoBaTe/ibHbIE
padoThbI padoTbI pecypes
1 BBenenue B ctepeoMeTpuio 23 1
5 B3aumHoe pacnonoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapannenbHOCTh NPAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [leprieHAUKYIAPHOCTD MPSIMBIX U o5
TJIOCKOCTEN B MPOCTPAHCTBE
5 VYTibl U paccTosTHUA 16 1
6 MHororpaHHUKH 7 1
BekTopsl B mpocTpaHcTBe 12
8 HOBTOPCHHG, 0000111eHUE U cHUCTEMaTH3AIH 5 9
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KIIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
HaumenoBaHue pa3aesioB u TeM uu¢poBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
1 Ananutuyeckas reoMeTpHus 15 1
IT , 0000
5 OBTOpeHue, 000 HIGHIfe " 15 1
cUCTeMaTH3allys 3HAaHUH
O0BEM MHOTOTpaHHUKA 17 1
Teuna BpameHus 24 1
5 [Tnomaay moBepXHOCTH U 00BEMBI 9 1
KPYTJIBIX TEJ
6 JBrxeHus 5 1
7 [ToBTOpeHme, 0600IIEHNE U 17 5
CHUCTEMaTH3alusl 3HAHUN
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 8 0







ITOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTpoabHbie
padoTbI

IIpakTH4eckue
padoThI

JlaTa
U3Yy4YeHUs

DJIeKTPOHHbBIE
nu@posBbIe
o0pa3oBaTe/ibHbIE

pecypchbl

OcHOBHBIE TpaBUIIa U300PAKEHHS HA
PHUCYHKE IIJIOCKOCTH, NapajljIebHbIX
NpSMBIX (OTPE3KOB), CEpEeIUHBI OTpe3Ka

[ToHsITHS cTepeOMeTpHH: TOYKA, TIpsIMas,
MJIOCKOCTh, MPOCTPAHCTBO. OCHOBHBIE
MpaBUIIa U300paKEHNUS HAa PUCYHKE
TUIOCKOCTH, MapauICIbHBIX TPSIMBIX
(OTpe3KOB), CepeauHbI OTPE3Ka

[ousTHS: epecekaromuecs MI0CKOCTH,
nepeceKaronecs npsimasi 1 IiIoCKOCTb;
MOJIyIIPOCTPAHCTBO

[TonsTHS: epecekaromuecs MI0CKOCTH,
nepeceKaronyecs npsMas v II0CKOCTb;
MOJIYTIPOCTPAHCTBO

MHororpaHHHKH, H300pakeHne
MIPOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYP,
HECYIIECTBYIOIHNX 00bEKTOB

MHororpaHHuKH, H300pakeHHe
MPOCTEHIINX MMPOCTPAHCTBEHHBIX (HUTYP,
HECYIIECTBYIOUINX 00BEKTOB

AXCHOMBEI CTCPCOMECTPHH U IICPBLIC




CJICACTBHA U3 HUX

AKCHOMBI CTEPEOMETPHUHU U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPHH U TIEPBHIC
ciencTsus n3 HuX. CriocoOnl 3a1aHus
MPSAMBIX U IJIOCKOCTEMN B MMPOCTPAHCTBE.
O0603HaueHUS PSIMBIX U TUIOCKOCTEH

10

N3o0pakeHne ceueHuni mupaMuIbl, Kyoa u
MIPU3MBI, KOTOPBIE IPOXOJIAT Yepe3 ux
pé6pa. M3o0Opaxenue nepecevyeHus
IIOJIY4EHHBIX IUIOCKOCTeH. PackpaiumBanue
MOCTPOCHHBIX CEUEHUH pa3sHBIMU LIBETAMU

11

N3o6pakeHune ceueHunii mupamMuibl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3o0pakeHne nepeceycHHs
MOJTYYCHHBIX IJIOCKOCTEH. PackparimBanue
MOCTPOCHHBIX CEUCHHUH Pa3HBIMU IIBETAMH

12

N300pakeHne ceueHuil mupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3obpakeHne nepeceyeHus
MOJTYYCHHBIX IJIOCKOCTEH. PackpammBanue
MOCTPOCHHBIX CEUCHUH Pa3HBIMU IIBETAMH

13

N300paxkeHne ceueHuii nmupaMusl, Kyoa u
[IPU3MBI, KOTOPBIE IPOXOIAT YEPE3 UX
pEbpa. M3obpakeHne nepeceyeHus
MOJYYEHHBIX IJIOCKOCTEN. PackpamrBanue
MMOCTPOCHHBIX ceueHui Pa3sHbIMH LIBETAMU

14

Merton cnenoB sl TOCTPOCHUST CEUCHHI




15

Merton cnenoB uisl TOCTPOCHUST CEUCHMUIA.
CBoiicTBa nepecedeHuil MpsIMbIX U
IIOCKOCTEH

16

Mertoa crenoB A IOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceyeHuil MPSIMbIX U
IJIOCKOCTEM

17

[TocTpoeHue ceyenuii B mupamue, Kyoe
o TpéM Toukam Ha pébpax. Coznanue
BBIHOCHBIX YEpPTEXKEHN U 3alHCh 1LIar0B
ITOCTPOEHHUS

18

[TocTpoenue ceuenuii B mupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTE)KEH U 3aIIUChH 111aroB
ITOCTPOEHHUS

19

[TocTpoeHue ceyenwuii B mupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEH U 3aIIUCh 111aroB
MTOCTPOCHHUS

20

[TocTpoenue cevuenwuii B mupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YE€PTEKEH U 3aIIUCh 111aroB
ITOCTPOCHHUS

21

[ToBTOpenue manumerpun: Teopema o
MIPOMOPIMOHANILHBIX 0Tpe3kax. [logobue
TPEYTrOJIbHUKOB

22

[ToBTOpenue manumerpun: Teopema
Menenas. PacueTsl B CCUCHUSIX Ha
BBIHOCHBIX ueprexax. Mcropus pazsutus
IJIAHUMETPUHU U CTEPEOMETPUH




23

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

24

B3aumHoOe pacnonoxeHue npsiMbIxX B
npoctpancTse. CKpenuBaonecs
npsimble. [Ipu3Haky ckpemuBaromuxcs
npsmbix. [lapansenbHble npsMbie B
IIPOCTPAHCTBE

25

Teopema o CylIeCTBOBAHUH U
€MHCTBEHHOCTH NPSIMOI MapasuieIbHON
JAHHOW MPSIMOM, IPOXOIAIIEH YEPE3 TOUKY
MPOCTPAHCTBA U HE JIEkKAIEH Ha JaHHOU
npssMoi. Jlemma o nepece4eHun
MapajieNbHbIX MPSMBIX INIOCKOCTHIO

26

[TapamnenbHOCTB TpeX NpAMBIX. Teopema o
TpEX MapaJuIeNIbHBIX NPAMBIX. Teopema o
CKPEIMBAIOIINXCS IPSIMBIX

27

[TapannenbHO€ MPOEKTUPOBAHHUE.
OCHOBHBIE CBOMCTBA MapayieIbHOTO
npoektupoBanus. M300paxkeHne pa3HbIX
¢buryp B mapayienbHON NPOEKIUN

28

[lenTpanbHas mpoeKIus. YTOI ¢
COHAIIPaBJICHHBIMH CTOPOHAMU. YTOI
MEXy MPSMBIMU

29

3amaun Ha JOKA3aTEIHLCTBO U
HCCIIeTOBaHNE, CBA3aHHBIE C
PaCIIOJIOKEHUEM TIPSIMBIX B POCTPAHCTBE

30

IlonsTHSA: MapauIeIBHOCTD IPSIMON U
IIJIOCKOCTH B IpocTpaHcTBe. [Ipusnak
NapaJIJIeIbBHOCTH MIPSIMOU U INIOCKOCTH.




CaoiicTBa napaieIbHOCTH IPSIMOU U
IJIOCKOCTH

31

I'eomeTpuueckue 3aaun Ha BBIYMCIICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIE C
NapajIeIbHOCTBIO MPSMBIX M IIJIOCKOCTEN
B [IPOCTPAHCTBE

32

[locTpoenue ceueHus, MPOXOASIIETO Yepes3
JaHHYIO IPSIMYIO Ha YepTEXKE U
MapajyIeIbHOIO0 IPYyrou npsmou. Pacuér
OTHOLIEHUH

33

[lapannenpHas npoeKuus, IPUMEHEHUE
TUISE TIOCTPOCHUS CeYEHU KyOa U
napanenenumnena. CBoiicTBa
napasuieNienuIe/1a U Ipu3Mbl

34

[MapannensHele wiockocty. [Ipusnaku
[apaJlJIeIbBHOCTH JBYX IIOCKOCTEN

35

Teopema o napasnienbHOCTH U
CANHCTBCHHOCTH IIJIOCKOCTH, HpOXOZ[?IHIGI\/JI
yepes TOUKY, HE MPUHAIICKAILYIO TAHHON
IIJIOCKOCTH U CIIEJICTBUS U3 HEE

36

CaoiicTBa mapaiesIbHbIX MJIOCKOCTEH: O
MapauieIbHOCTH MPSIMBIX TIEPECCUCHUS
MIPU IIEPECEUCHHH JIBYX MapaUICIIbHBIX
IJIOCKOCTEMN TPEThEN

37

CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH: 00
OTpe3Kax MapaljieIbHBIX MPSIMBIX,
3aKITIOYEHHBIX MEXKTy MapajuieTbHBIMU
IJIOCKOCTSIMU; O TIEPECEUEHUH MTPSIMOI C
JBYMSI TTapaIeTbHBIMH IOCKOCTAMHU




38

[ToBTopenue: Teopema Iudaropa va
IJIOCKOCTH

39

HOBTOpCHI/IC: TPUTOHOMCTPUA
IpAMOYT'OJIbHOT'O TPCYIOJIbHUKA

40

CaoiicTBa Ky0a U MPSIMOYTOJIBLHOTO
napasuiesienurnesa

41

Brruncnenue 1amH OTpe3KOB B KyOe U
MPSIMOYTOJILHOM Tapajuiesienunesie

42

[lepnenAuKyISIPHOCTD MIPSIMOM U
mockocTH. [Ipusznak
NEePIEHIUKYIIAPHOCTH IIPSIMOM U
IJIOCKOCTH

43

[lepnenAuKyISIPHOCTD MIPSIMOM U
mockocTH. [Ipusznak
MEPIEHIUKYIIAPHOCTH IIPSIMOM U
IJIOCKOCTH

44

TeopemMa o CylIeCTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, TPOXOAALIEH
4yepes TOUKY IMTPOCTPAHCTBA U
MEPIEHIUKYIIIPHOHN K MJIOCKOCTH

45

[InockocTH U EeprEeHINKYIIPHBIE UM
IpsIMbIE B MHOTOTpaHHHUKaX

46

IInockocT U NEpNEeHINKYISAPHbIE UM
IpsIMble B MHOT'OI'paHHHUKaX

47

[lepnenauKysip 1 HaKJIOHHAS.
IlocTpoeHue nepneHuKyspa U3 TOYKU Ha

IPSAMYIO

48

[lepnenauKysip U HAKJIOHHAS.




[TocTpoeHue nepneHauKyisapa U3 TOYKU Ha
MIPSIMYIO

Teopema o TpEx neprneHANKYIIpax

49
(nmpsimast u oOpaTHast)

50 Teopema o0 TpEX mepneHANKYIAPax
(npsiMas 1 oOpaTHast)

51 VYron Mexay CKpeIrBarOIUMUCS
IPSIMBIMU
[Touck nepneHANKYISIPHBIX MPSIMBIX C

52 ITOMOUIBIO NEPIIEHIUKYIISIPHBIX
IIJIOCKOCTEN

53 OpToroHanbHOE NPOEKTUPOBAHUE
Iloctpoenue ceueHuii kyda, mIpU3MBbl,

54 MPAaBUWJIBHOM MUPaMHUJIBI C TTOMOUIBIO
OpPTOTOHAJILHOW MPOEKINH
[TocTpoenue ceuenuii kyoa, MPU3MBI,

55 MPaBWJIbHOM MUPaMU/IbI C TOMOIIBIO
OpPTOTOHAJILHOM MPOEKIIUH
CuMMeTpHs B IPOCTPAHCTBE

56 OTHOCHUTEJIBHO IIockocTu. [Inockoctn
CUMMETpPUN B MHOTOTpaHHUKAX

57 IIpu3Hak NeprneHAUKYIIPHOCTH IPIMOU U
IUIOCKOCTH KaK CJIEICTBUE CUMMETPUHN

58 [IpaBuiibHBIE MHOTOTpaHHUKH. Pacyér
PacCTOSHUN OT TOYKHU JI0 IIIOCKOCTH

59 IIpaBunbHbIE MHOTOTpaHHUKU. Pacyér
PacCTOSHUN OT TOYKH J0 IIIOCKOCTH

60 CrniocoObl ONYyCTUTh NEPHEHIUKYIISPHIL:




CUMMETPUS, CABUT TOUKH I10
MapajuIeIbHON IIPSIMOM

61

CaBur no HenapasienbHON NPSIMOH,
U3MEHEHUE PACCTOSHUMN

62

KonTponbhas pabora "B3aumnoe
pacnoJIOKEHNUE MPSIMBIX U MNIOCKOCTEN B
npoctpaHcTae”

63

[ToBTOpEHME: yron Mexay NpsIMbIMU Ha
IJIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBLHOM TPEYTOJIbHUKE, TEOpEMaA
KOCHUHYCOB

64

[ToBTOpEeHME: yroia MexIy
CKPEIIMBAIOIIUMUCS MPSIMBIMU B
IIPOCTPAHCTBE

65

FCOMeTpI/ILICCKI/Ie MCTOABI BEIYMUCIICHUA
yria MCXKAy NpAMBIMUA B MHOT'OT'PAHHUKAX

66

JIByrpanHsbIil yroi. CBOWCTBO JIMHEHHBIX
YIJI0B JBYTPaHHOIO yIia

67

[lepnenaukynspusle miockoctu. CBOMCTBA
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN

68

[Ipu3Hak nepneHIuKyIspHOCTH
IJIOCKOCTEM; TeOpeEMa O IPSIMOM
MepeceyeHus ABYX IIOCKOCTEN
MEPIEeHIUKYISIPHBIX TPEThEH MIOCKOCTH

69

[IpsimoyTonbHBIN Napaienenunes; Kyo;
U3MEPEHUS, CBOUCTBA IPSIMOYTOJIbHOTO
napajuiesenunesa

70

Teopema 0 guaroHanau IpsIMOYTOJIBHOTO




napauieiacnumneaa u CJICICTBUC U3 Heé

71

CrepeomeTpuiecKre U MPUKIIATHbIC
3a/1a4¥, CBSA3aHHBIE CO B3AMMHBIM
PacHONIOKEHUEM TPSMBIX U TNIOCKOCTH

72

[ToBTOpEHME: CKPEIIMBAIOIIUECS TIPSMEIE,
napajuieNibHbIe TUIOCKOCTH B CTAHIAPTHBIX
MHOT'OTpaHHUKAX

73

[Tapa mapannenbHbIX TWIOCKOCTENW HA
CKPEIIMBAIOIINXCS MPSMBIX, PACCTOSIHIE
MCKAY CKPCIIHUBAOIIUMUCA IPAMBIMU B
MMPOCTBIX CUTYyallUAX

74

PaccTosiHue OT TOYKH JI0 MIIOCKOCTH,
paccTosiHue OT MPSMOU 0 TUIOCKOCTH

75

Beruucnenue paccTosHUN MEXKIY
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
MIOMOUIBIO NEPIIEHIUKYIIPHON IIIOCKOCTH

76

TpéxrpaHHbIil yroj, HEpaBEeHCTBA IS
TpexrpaHHbix yrioB. Teopema [ludaropa,
TEOPEMbI KOCUHYCOB U CUHYCOB JJIs1
TPEXTPAHHOTO yrila

77

DneMeHTHI ChepUIeCKON TeOMETPHH:
reoie3NuecKue JTMHUN Ha 3emiie

78

Konrponbnas padora "Yrisl u
pacctostHug"

79

Cucrematu3zanus 3HaHui "MHOTOrpaHHUK
U €ro 3IeMeHThI"

80

[Tupamupaa. Bunel nupamua. [lpaBunbHas
nipamMua




[Tpusma. [Ipsimast u HaKIOHHAS! TPU3MBIL.

81 1
[IpaBunpHas npusma

82 [Ipsamoit mapasenenunen, 1
MPSIMOYTOJIBHBIN Mapaiesenune, Kyo

83 Beimmykoieie MEHOTOTpaHHuKH. Teopema 1
Diinepa
Brimykiibie MHOTOrpaHHUKH. Teopema

84 DOiinepa. [IpaBriibHBIE ¥ TIOTYIPABUIIHHBIC 1
MHOTOTPaHHUKH

85 KontponbHas pabota "MHororpaHHuKku " 1

86 [Tonsatue BeKTOpa Ha TUIOCKOCTH U B 1
MIPOCTPAHCTBE

87 CymMma BEKTOpOB 1

88 Pa3zHocTh BekTOpOB 1

89 [TpaBuio mapamienenurena 1

90 YMHOKXEHUE BEKTOpa Ha YHCIIO0 1
Paznoxenne BexTopa 1o 6aszucy Tpéx

91 BEKTOPOB, HE JISXKAIIUX B OTHOU 1
TUIOCKOCTH

92 CkalrsipHOE MTPOU3BEICHUE 1

93 Beruuciienue yria Mexmy BEKTOpaMH B 1
MIPOCTPAHCTBE

94 [Ipocreiimye 3a1a9u ¢ BEKTOpAMH 1

95 [Ipocreiimre 3a1a4u ¢ BEKTOpAMH 1

96 [Ipocreiimme 3aga4un ¢ BEKTOPaMH 1

97 [pocreiimme 3aa4u ¢ BEKTOpaMu 1




98 O06o0meHne u cucTeMaTu3anus 3SHaHUK 1
99 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 1
100 HtoroBas koHTponbHas paboTa 1
101 HroroBast koHTpoIbHAs paboTa 1
102 O00011IeHME ¥ cUCTEMATU3aIMs 3HAHUM 1
OBILIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME




11 KIIACC

KonunyectBo yacos DJIeKTPOHHbIE
Hara nu@posBbIe
Nen/m | Tema ypoka Konrpoabusie | IIpakTHyeckue
Bcero u3ydeHusi | oOpazoBaTeibHbIE
padoTbI padoTbI
pecypchbl
1 [ToBTOpenue Tembl "KoopanHaTel BEKTOpa 1
Ha IUIOCKOCTH U B IPOCTpaHCcTBE"
5 IToBTOpenue temsl "CkaisipHOE 1
MPOU3BEICHUE BEKTOPOB"
3 [loBTOpenue TeMsl "Bruncinenue yria 1
MEKy BEKTOpaMH B IpOCTpaHCTBE"
4 [ToBTOpeHue TeMbl "YpaBHEHHE PSIMOH, 1
MIPOXOAAIIEH yepe3 1Be TOUKH"
5 YpaBHEHHE UIOCKOCTH, HOpMaJlb, 1
YPaBHEHUE TUIOCKOCTH B OTpE3Kax
5 YpaBHEHHE MIIIOCKOCTH, HOPMaJb, 1
ypaBHEHHUE TIOCKOCTH B OTpe3Kax
7 BexropHoe mpousBeneHue 1
8 JIvHeitHbIe HEpaBEHCTBA, JTUHEMHOE 1
MIPOrpaMMHpPOBaHHE
9 JInneliHbIe HEPABEHCTBA, JIMHEIHOE 1
IIpOrpaMMHpPOBaHUE
10 AHanuTuyeckue MeTOobl pacuéra yria 1
MEX 1y NPSMbIMH B MHOTOI'PaHHUKAX
11 Ananutuyeckue METObl pacuéra yria 1
MEXY IIOCKOCTSIMA B MHOTOI'PaHHUKAX
12 dopMyIia pacCTOSHUAA OT TOYKH 10 1




INIOCKOCTHU B KOOpAHWHATAX

Haxoxnenue paccTossHuiM OT TOYKHU 10

13
IJIOCKOCTH B KyOe

14 Haxoxnenue paccTossHui OT TOYKHU 10
IJIOCKOCTH B MPABUIILHON TTUPAMUIIE

15 KonrponbHas padota "AHanuTHueckas
reoMeTpus"

16 CeueHuUss MHOTOTPAaHHUKOB: CTaHIapTHBIC
MHOTOTPaHHUKH

17 CedeHusi MHOTOTPAHHUKOB: METO/T CJIC/IOB
CeueHust MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TIEPECEUEHUs MPSIMBIX U
IIJIOCKOCTEMN

19 [NapannensHbie MPSMBIC U TUIOCKOCTH:
napajielibHbIe CEeYCHHUS

20 [TapamiensHbie MPSAMBIC U TUIOCKOCTH:
pacu€T OTHOLIEHHI
[NapannensHbie MPsSMBbIC U TUIOCKOCTH:

21 YTIIBI MEXKY CKPEITUBAIOITIMUCS
MIPSMBIMH
[eprieHAUKYISIpHBIC TIPSIMBIC U

29 IJIOCKOCTH: CTaHJAPTHBIC Maphl
MEePIEeHIUKYIIAPHBIX TIIOCKOCTEN U
MPSIMBIX, CHMMETPUH MHOTOI'PaHHUKOB
[eprieHaUKYISIpHBIC IPSMBIC U

23 MJIOCKOCTH: TEOPEMA O TPEX
MePIEeHIUKYIIApax

24 [lepnieHauKyNspHBIE IPSIMBIE U




IINIOCKOCTH: BBIYUCJIICHUA AJINH B
MHOTr'OrpaHHuKax

25

[ToBTOpeHwue: momaan
MHOTOYTOJIEHUKOB, OPMYIIBI JUIS
TJI0IIA e, COOOpaKeHUS TIOI00MS

26

[loBTOpenue: momanu
MHOTOYTOJEHUKOB, OPMYIIBI JISI
IO IeH, COOOpaKeHHS TIOI00MS

27

[ToBTOpEHME: TIOIAAN
MHOTOYTOJILHUKOB, OPMYJIBI JISI
TUIOMIA/ICH, COOOpaX)EeHHsI TOA00MS

28

[Tnomaau ceyeHUH MHOrOrpaHHUKOB:
IUIONIA/IM TIOBEPXHOCTEH, pa3pe3anust Ha
9acTH, COOOpaXEeHUS TIO00US

29

[Inomaan ceyeHnii MHOTOrPaHHUKOB:
IJIOILA I TOBEPXHOCTEN, pa3pe3aHus Ha
YacCTH, COOOPAKECHHS TTO00US

30

Konrtponsnas padora "[loBropenue:
MHOTOTPaHHUKH, CEYCHUS
MHOTOT'PaHHUKOB"

31

O6béM Tena. O0beM MPSIMOYTOJIBHOTO
napaijiesenumnena

32

3agaun 00 ynBoeHHH Ky0a, 0 KBajapaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpHYECKUE 33/1a9H, CBSI3aHHBIE C
00BEMOM MPSMOYTOIILHOTO
napaJiesnenumnena

34

HpI/IKJIaI[HBIe 3aaa4u, CBA3aHHBIC C




BBIUHCIIEHHEM 00BEMA IpAMOYT'OJIBHOT'O

napasuieNenumnea

35 O06BEM TIPAMOI IPU3MBI

36 CrepeoMeTpHUeCKHE 3a/1a4H, CBSI3aHHBIE C
BBIUHCIICHHEM 00bEMOB IPSIMON TIPU3MBI

37 [TpuknanHbIe 3a1a9u, CBSI3aHHBIC C
00BEMOM MPSAMON TIPU3MBI
Brruncnenue 00bEMOB TeN ¢ TOMOIIBIO

38 omnpeaei€éHHoro uarerpaia. OobEmM
HaKJIOHHOH IPU3MBbI
Brruncnenue 00bEMOB TEN ¢ TOMOIIBIO

39 onpenenéHHoro uaTerpana. OopEm
MIUPaMHUIbI

40 dopmyna 00béMa pamuibl. OTHOIIEHUE
00BEMOB MUPaMUJ ¢ OOLITUM YTIIOM

41 dopmyna 00bEMa mupamuabl. OTHOIICHHE
00BEMOB MUpaMu ¢ OOLIUM YTIIOM

4 CrepeoMeTpHUECKHE 3a/1a4H, CBSI3aHHBIE C
00BbEMaMU HAKJIIOHHOM MPU3MBI

43 CrepeoMeTprUeCKHE 3a]1a4H, CBSI3aHHBIC C
00BEMaMU TTHPaMUIBI
[Tpuxnanueie 3anaun o Teme "OOBEMBI

44 Ten", cBsI3aHHBIE ¢ 00BEMOM HAKJIOHHOM
MIPU3MBI

45 [Mpuxnanueie 3apayun mo Teme "OOBEMBI
Ten", cBsI3aHHBIE ¢ 00BEMOM MUPAMUIBI

46 [Ipumenenue 00bEMOB. Beruncnenue

PAaCCTOAHUA N0 IMIIOCKOCTH




Kontponbnas padota "O6bEM

47 |
MHOTOTpaHHUKA
Hunmuanpudeckasi MTOBEPXHOCTD,

48 o0pa3yrolye WIHHIPUIECKON
MTOBEPXHOCTHU

49 Humuaap. [IpsMon KpyroBou HUIMHIP.
[Tnoma e MOBEPXHOCTH HUIUHAPA

50 Konunyeckas noBepXxHOCTh, 00pa3yroliue
KOHUYECKOI nmoBepxHocTH. KoHyc

51 Ceuenne KoHyca IJIOCKOCTHIO,
MapaijiesIbHOM MITOCKOCTH OCHOBAHUS

59 VYceuénnslii konyc. M3o0paxeHue
KOHYCOB M YCEUEHHBIX KOHYCOB

53 [Tnomaas 60KOBOM MOBEPXHOCTH U
MIOJIHOM MOBEPXHOCTH KOHYCa

54 [Tnomaas 60KOBOM MOBEPXHOCTH H
IIOJIHOW ITOBEPXHOCTU KOHYCa
CrepeomeTpuueckue 3a1a4u Ha

55 JI0Ka3aTeNbCTBO U BHIYHCIICHUE,
MOCTPOEHUEM CEYEHUI LWJIMHIPA, KOHyca
CrepeomeTpuuecKkue 3aa4i Ha

56 JTI0KA3aTeNbCTBO U BHIYHCIICHUE,
MIOCTPOCHHUEM CEYCHU IIUIMH/PA, KOHYyCa

57 [Ipuxnansble 3a1a4u, CBsI3aHHBIE C
UATUHAPOM

58 [IpuxnanHele 3a1a4u, CBsI3aHHBIE C
LHMIHHIPOM

59 Cdepa u map




60

[Tepeceuenue chepsl u mapa ¢
tockocThio. Kacanue mapa u cdepsl
IUIOCKOCTBI0. B u n3obpaxenue mapa

61

[epeceuenue chepsl u mapa ¢
ockocTeio. Kacanue mapa u ceps
IUTOCKOCTHI0. B u m300paxenue mapa

62

Ypasaenune chepsl. [Lnomans cheps u eé
yacteu

63

CummeTpus cdepsl u mapa

64

CrepeomeTpuyuecKkue 3a1aui Ha
J0Ka3aTCJIbCTBO U BBHIYHUCIICHHUC,
CBsI3aHHBIE CO Cepoi U MapoM,
MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

65

CrepeomeTpuyuecKkue 3a1aui Ha
J0Ka3aTCJIbCTBO U BBIYHUCIICHHUC,
CBsI3aHHBIE CO Cepoi U IapoM,
MOCTPOSHUEM UX CEUYCHUH MIIOCKOCTHIO

66

[IpuknagHelie 3a1a4n, CBI3aHHBIE CO
chepoit u mapom

67

[ToBTOpEHME: OKPY>KHOCTH Ha TUNIOCKOCTH,
BBIYHMCIICHHS B OKPY)KHOCTH, CTaH/IapTHBIC
moxoous

68

Paznmuunsie KOM6HH8.LIPIH TCJI BpallICHUA U
MHOT'OT'paHHUKOB

69

3agauu 1o TeMe "Tena u MOBEpXHOCTH
BparnieHus"

70

3anaun no teme "Tena U MOBEPXHOCTH
BpaieHus"




71

Kontposbnas padora "Tena u
MIOBEPXHOCTHU BpaleHus"

72

O6wém numunapa. Teopema 06 00bEMeE
OPSIMOTO IHJIHHAPA

73

Brruucnenue 00EMOB TE € ITOMOIIIBIO
onpenenéHHoro uuterpana. OobpEm
KOHYyca

74

ITnomaan GOKOBON M OJTHOM
MTOBEPXHOCTH KOHYCa

75

CrepeoMeTpHUECKHUE 3a/1a4H, CBSI3aHHBIC C
BBIYKCIICHHEM 00BEMOB IIHITHHIIPA,
KOHYyCa

76

[Tpuknagueie 3agaun o TeMe "OO0bEMBI U
IJI0IIIA I TTIOBEpXHOCTEN Ten"

77

O0béM m1apa U MAapoBOro CEKTOPA.
Teopema 06 o0bEMe mapa. [Inomans
cheprl. CTepeoMeTpruyeCcKUe 3a/1a4u,
CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
apa, IMapoBOro CErMEeHTa U IapoOBOTO
CeKTopa

78

[Tpuknagueie 3agaun mo Teme "OO0bEMBI
Ten", cBsi3aHHbIE ¢ 00BEMOM 11apa U
wiomaapio cepbl. COOTHOLICHHS MEKIY
TJIOUIA/ISIMH TTIOBEPXHOCTEN U 00BEMAMHU
HOoIO00HBIX Te

79

[TomoOHbIE TeNa B IPOCTPAHCTRBE.
N3menenne o6bEMa ipu 1o 100Uu.
CrepeoMeTpHUYECKUE 3a1a4H, CBSI3aHHBIC C




BBIUMCIICHHEM 00BEMOB Tell U IUIOIaAeH
MMOBEPXHOCTEN

80

KonTponbnas pabora "[lnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX Ten"

81

JiBuxenus npoctpancTa. OToOpaskeHusl.
JIBwkeHus 1 paBeHCTBO Guryp. O0mme
CBOICTBA JBHKCHUI

82

Buasl nBukeHUI: mapaieIbHbIN
MEPEHOC, LICHTPAJIbHAsI CHMMETPHS,
3epKajbHasi CHMMETPHSI, TOBOPOT BOKPYT
psAMOX

83

[IpeoOpazoBanus noxoous. [Ipsmas u
chepa Ditnepa

84

FGOMeTpI/I‘-IeCKI/Ie 3aJa41 Ha IIPUMCHCHUC
JABUMOKCHUA

85

Kontposbnas padota "BekTopsl B
npocTpancTae"

86

Ob6o6maromee nopropenue 11 nouaTuit u
MeTOJI0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alNs 3HAHUH:
"[lapanienbHOCTb NPSMBIX U IJIOCKOCTEN
B IIpOCTpaHcTBe"

87

Ob6o6maromee noproperue 11 nonaruit u
METO0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alNs 3HAHUH:
"BexTopsl B mpocTpaHcTBe”

88

Ob6o6matomee noproperue 11 nonsaruit u
METO0B Kypca reomerpun 10-11




KJIACCOB, CHCTEeMAaTH3alNs 3HAHUH:
"BexTops! B mpocTpaHcTBe”

89

Ob6o6matomee noropenue 11 nouaTuit u
MeTOJI0B Kypca reometpun 10-11
KJIACCOB, CHCTEeMAaTH3alNs 3HAHUH:
"O6bemM MHOTOrpaHHuKa"

90

Ob6o6marommee noroperue 11 nouaTuit u
MeTO0J10B Kypca reometpun 10-11
KJIACCOB, CHCTEMATH3AIMs 3HAHHH:
"O0beM MHOTOTrpaHHUKA"

91

Ob6o6marommee noropenue 11 nousaruit u
MeTOJI0B Kypca reomerpun 10-11
KJIACCOB, CHCTEMAaTH3alNs 3HAHUH:
"[1nomaan MoBEpXHOCTU U 0OBEMBI
KpyTribIX Ten"

92

Ob6o6matomee noproperue 11 nouaTuit u
METO0B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3alIs 3HAHMIA:
"[Tnomanu moBEpXHOCTH U 00BEMBI
KpyIJbIX Ten"

93

Wrorosas koHTposibHas paboTa

94

HTorosast KOHTpOJIbHAs paboTa

95

[ToBTOpenue, 06001IIEHNE U
cHUCTeMaTH3alus 3HaHUI

96

Hcropus pa3BuTHs CTepeoMeTpUn Kak
HAyKH U €€ POJIb B PA3BUTHH
COBPCMECHHBIX MHXKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOTHI




97

Hcropust pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

98

Hcropust pa3BuTHS CTEPEOMETPHUM KaK
HAyKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX UHKECHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

99

Hcrtopust pa3BuTHS CTEPEOMETPUH KaK
HAyKH U €€ POJIb B PaA3BUTHH
COBPCMCHHBIX MHKCHCPHLBIX U
KOMITIBIOTCPHBIX TEXHOJIOTUH

100

HcTopus pa3BuTHs CTEpEOMETPUM KaK
HayKH U €€ pOoJIb B pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

101

Hcrtopust pa3BuTUs CTEPEOMETPHUH KaK
HAyKH U €€ POJIb B PA3BUTHH
COBPEMEHHBIX NHKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHI

102

Hcrtopust pa3BUTHS CTEPEOMETPHUH KaK
HAyKH U €€ POJIb B pa3BUTHH
COBPCMCHHBIX MHKCHCPHBIX U
KOMITBIOTCPHBIX TEXHOIOT U

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

102







MPOBEPSEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon .
IIpoBepsiembie MpeAMeTHBIE Pe3yIbTATHI OCBOCHHS OCHOBHOI
MpoBePsSIeMOro .
o0pa3oBaTe/IbHOM NMPOrpaMMbl CpelHero 001ero o0pazoBaHus
pe3yJbTara
7 I'eometpus
7.1 OnepupoBaTh MOHATUSIMH: TOUKA, IPSMAasi, IIIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPHHM M CIICJCTBUS W3 HHUX IPH PEIICHUU
' reOMETPUYECKUX 3a1a4
73 OnepupoBaTh TOHATUAMH: TAPAJUIENBHOCTh U MEPHEHAUKYISIPHOCTD
' OPAMBIX M IJIOCKOCTEH
24 KnaccuunupoBars B3aUMHOE PACIIOJIOKEHUE MPSMBIX W IUIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHATHSAMH: JIBYTPaHHBIA yrojl, TpaHU JBYTPaAaHHOIO yrja,
7.5 pebpo ABYrpaHHOTO yria, JUHEWHBIA yroji JBYIPAHHOTO yriia, TpajaycHas
Mepa JIByTpaHHOTO yriia
76 OnepupoBarh TMOHSATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKIIbIHA
' MHOTOTPaHHUK, 2JIEMEHTHl MHOTOTPaHHHKA, IPaBUIIBHBII MHOTOT'PaHHUK
77 Pacrio3HaBaTh OCHOBHBIC BHJIBI MHOTOTPAHHHMKOB (MHpamMuia, IpH3Ma,
' MPSIMOYTOJIBHBIN TTapauIeNenume, Ky0)
KnaccuunupoBarh ~ MHOTOTpaHHUKH,  BbIOMpass  OCHOBaHHS IS
7.8 knaccuukanuu (BBIMYKIbIE U HEBBIMYKJIbIE MHOTOTPAaHHHUKH, MPaBUIbHBIC
MHOTOTPaHHHUKH, MPSAMbIC U HAKJIOHHBIC MPU3MBI, TTapalIe/ICITUIICIbI)
7.9 OnepupoBath MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHHE MHOTOIPAaHHUKOB
710 OOBSICHITh MPUHITUIIBI TIOCTPOCHHSI CEUEHUH MHOTOTPAHHUKOB, HCTIOIB3YS
' METOJ] CIIEIOB
CTpouTh CEYCHHS MHOTOTPAHHHKOB METOJIOM  CJICJOB, BBITIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEkKH U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (GUTYD:
BUJ] CBEpXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKIEHHUE T€OMETPUUECKUX BEJIMYMH MO oOpaslam
WIH aJrOpUTMaM, IPUMEHSS W3BECTHBIC AHAJIMTHYCCKUE METOJbI IPH
7.12 pelIeHuH  CTAaHJAPTHBIX MaTEMaTUYECKMX 3aJad Ha  BBIYUCIICHHE
PACCTOSTHUN MEXIy ABYMS TOYKaMH, OT TOYKH O TPSIMOW, OT TOYKHUIO
TJIOCKOCTH, MY CKPEIINBAIOIIUMUCS TPSIMBIMU
Pemrate 3amaunM Ha HAXOXKIACHHE T'€OMETPUYECKUX BEIUYMH MO OOpasiam
713 WIK aJlTOPUTMaM, TPUMEHSS HW3BECTHBIC AHAIUTHYCCKHE METOJIBI TIpH

pELIEHNN CTAaHJAPTHBIX MAaTEMATHMYECKUX 3aJa4 Ha BBIYMCIICHHE YIJIOB
MEXKIYy CKPEIIMBAIOIUMHUCS NPSIMBIMHM, MEXIY IPSIMOM M INUIOCKOCTBIO,




MCXKAY MIIOCKOCTAMHU, IBYI'PaHHBIX YIJIOB

Beraucnsate 00BEMBI M IIOMAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIPU3Ma,

7.14 nUpaMuia) ¢ MPUMEHEHHEM (OpPMYJ, BBIYHUCISATH COOTHOIICHUS MEXIY
IUTOMIA/IIMU MTOBEPXHOCTEN, 00bEMaMH MOT0OHBIX MHOTOTPaHHHUKOB
715 OnepupoBaTh MNOHATUSMU: CHUMMETPHS B TPOCTPAHCTBE, LEHTP, OCbh H
' IJI0OCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI
W3Bnekath, mnpeoOpa3oBbIBAaTh M HMHTEPIPETUPOBATH HHGPOPMAIHMIO O
7.16 MIPOCTPAHCTBEHHBIX T€OMETPHUECKUX (Urypax, NpeACTaBICHHYI0 Ha
yepTexax U pUCYHKaX
[IpumensTe reomerpuueckue (GakTbl IS PELIEHUS CTEPEOMETPUUECKUX
7.17 3a7a4, MPEANOJArarlluX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIpUMEHEHHS 3aJaHbl B IBHOH (popme
718 [IpumensaTy mpocTeilline mnporpaMMmHbBIE CpEACTBA U DJIEKTPOHHO-
' KOMMYHHKAI[IOHHbIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUYECKUX 3a4a4
719 [IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
' YKU3HH, paClIO3HABaTh POSIBIICHUE 3aKOHOB T€OMETPUHN B UCKYCCTBE
[IpuMeHsTh MONy4eHHbIE 3HAHUS Ha MPaAKTHKE: aHAJIU3HPOBATH peajbHbIC
CUTYallud U MPUMEHSTh U3yUCHHbIE TIOHATHUS B IPOIECCE NMOUCKA PEIICHUS
MaTeMaTH4ecKu chopMyITMPOBAHHON MPOOIEMBI, MOACIHPOBATH PEeabHBIE
7.20 CUTyallud Ha S3bIKE T'€OMETPUHU, MCCIEN0BAaTh IIOCTPOEHHBIE MOJAEIU C
HCIOJIb30BAHUEM T€OMETPUUYECKUX MOHATHH U TeopeM, ammapara anreopsl,
pemiatb  NpakTUYEeCKUEe  3ajauyd,  CBA3aHHBIE C  HAXOXJICHHUEM
reOMETPUUECKHUX BEJIMYUH
11 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/IbHOM NMPOrpamMMbl CpelHero 001ero 00pazoBaHus
pe3yJibTara
6 I'eomerpus
OnepupoBaTh NOHATUAMHU: IWIMHIPUYECKAs] MOBEPXHOCTh, 0Opa3yroliue
6.1 UWIMHIPUYECKONH MMOBEPXHOCTH, UWIMHIpP, KOHHUYECKash IOBEPXHOCTb,
o0pasyromye KOHUYeCKOH TTOBEPXHOCTH, KOHYC, cheprueckast HOBEpXHOCTh
6.2 Pacnio3naBatk Tena BpalieHus (LWIMHAP, KOHYC, cdepa U 1map)
6.3 OOBSACHATH CIIOCOOBI TTOJTYICHHSI TEJT BpAIICHUS
6.4 KnaccuunmpoBars B3auMHOE paciioyiokeHre chepsl U IIOCKOCTH
OnepupoBaTh NOHATUSAMHU: IIAPOBOI CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
6.5 CErMeHTa, IIapOBOM CIIOM, OCHOBaHME IIAPOBOIO CJOsS, BHICOTA LIAPOBOTO
CJI051, IIIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIOMIANM  TOBEPXHOCTEH TEN  BpAalICHWS,




FeOMETPUUECKHX Tell C MpUMEHEeHUuEM GopMyIt

6.7

OnepupoBaTh TOHATHAMU: MHOTOTPAHHUK, BIIMCAaHHBIH B cdepy
OTMCAHHBIN O0KONO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEIO
BpallCHUsA

6.8

BbIuuCasATE COOTHOIICHUST MEKY IUIONIAASIMU TTOBEPXHOCTENH U 00BbEMaMH
MOJTOOHBIX TEN

6.9

N300paxkaTh u3y4daemble (QUTYyphl OT PYKH M C NMPUMEHEHHEM IPOCTBIX
YEpTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PHCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUA CBEpXY, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tel
BpallleHus

6.11

W3BnexaTb, HWHTEPIPETHPOBATH M MNPeoOpa3oBbIBaTh HHGPOPMALMIO O
IPOCTPAHCTBEHHBIX TIEeOMETPUYECKUX (Urypax, MpeAcTaBICHHYI0 Ha
yeprexax U pUCyHKax

6.12

[MpumenHsTh reoMeTpudeckue (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
3a/a4, MpPEANoJIaraloliuX HECKOJIbKO WIaroB pELICHMs, €CIU YCIIOBUS
INpUMEHEHUs 3ajaHbl B IBHOH (popme

6.13

OnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BEIOTHATE  NEHCTBUS  CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHUCIIO, OOBACHATH, KAaKUMHU CBOWCTBAMHU OHU
o0J1amaroT

6.15

[IpumeHsTH MpaBUIIO NapajuleNenuneia Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATHUSAMHU: JI€KapTOBbl KOOPAMHATHI B IPOCTPAHCTBE,
BEKTOp, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, Yroil
MEKy BEKTOPaMH, CKaJSIPHOE IIPOU3BEJICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIAHAPHBIE BEKTOPBI

6.17

Haxoauth cymmy BEKTOpPOB M INpOM3BEJEHUE BEKTOpa Ha YMCIO, YIroj
MEXAY BEKTOpaMH, CKaJSIPHOE INPOMU3BEACHHE, PACKIAAbIBaTh BEKTOP IO
JIByM HEKOJUIMHEAPHBIM BEKTOpaM

6.18

3a/aBaTh IIOCKOCTh YpaBHEHHEM B JIEKapTOBOIl CCTEME KOOpIAUHAT

6.19

Pemrate HpOCTCﬁIHPIG TCOMETPUUCCKHE 3aJa4u Ha NPHUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOAa

6.20

Pemrate 3aga4u Ha JOKa3aTCJIbCTBO MATCMAaTUYCCKHUX OTHOIIIEHUH H
HaX0XXACHHUC TI'COMCTPHUYCCKHX BCJIIMYHUH II0 06pa3uaM HIIX aJIrOpUTMaM,
IIPUMCHSA HN3BCCTHBIC METObI npu pPEICHUHA CTaHJAPTHBIX
MAaTCMaTHYCCKUX 3a1a4

6.21

HpI/IMeHﬂTB HpOCTCI‘;IHJI/Ie nporpaMMHbBIC CPEACTBA U  JJICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMBI IIPU PCHICHUN CTCPCOMCTPUICCKUX 3a/Ja1

6.22

[IpuBoauTE NpUMEpPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOAE H
JKU3HM, PACIIO3HABATh MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE

6.23

HpI/IMeHﬂTB MOJIYYCHHBIC 3HAHUA HA IMPAKTHKE: aHAJIM3UPOBATH PCAJILHLIC




CUTYallMl U MPUMEHITh U3YUYCHHbIE MMOHATHS B Mpolecce MOKUCKa PEIICHUS
MaTeMaTH4ecku cOpMyIUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh peabHbIe
CUTyallMM Ha S3bIKE TE€OMETPUHU, HUCCIIEIOBATH IMOCTPOCHHBIE MOJCIH C
WCIIOJIb30BAaHUEM T'€OMETPHUECKUX MOHATUN W TEOpeM, amrmapara aireOpsl,
pemiath ~ MpakTUYEeCKHe  3a7add,  CBA3aHHBIE C  HAXOXJICHHEM
T€OMETPUUECKUX BEIIMUNH




INPOBEPSAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

I'eomerpus

7.1

OCHOBHbBIE TOHATHS CTEpeOMETpUH. Touka, mNpsMas, IUIOCKOCTh, MPOCTPAHCTBO.
[Tonatue 06 aKCMOMaTUYECKOM MMOCTPOCHUU CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CIIEICTBUSA U3 HUX

7.2

B3anMHOe pacrionokeHue nNpsMbIX B IPOCTPAHCTBE: NEPECEKAIOIIMECS, ITapaJUICIbHbIC
U CKpelmmBaromuecs npsMbsle. [lapaienbHOCTP MHPSAMBIX M IUIOCKOCTEW B
[POCTPAHCTBE: IMApPAJUICIbHbIE NPSMBIE B IPOCTPAHCTBE, IAPAUICIBHOCTh TPEX
OpSAMBIX, NapaJJIeIbHOCTh MPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOPOHAaMH, Yrojl MEXIy IpsIMbIMU B IpocTpaHcTBe. [lapamienbHOCTh IUTOCKOCTEM:
MapajuieabHbIE IUJIOCKOCTH, CBOMCTBA MapaJUIeNbHBIX IIOCKocTel. [Ipocreiimme
IPOCTPAaHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapasienenumnen,
MIOCTPOEHUE CEUCHUIN

7.3

[leprieHUKYJIAPHOCTE MPSAMOM M IUIOCKOCTH: IEPIEHIUKYJSAPHBIE IPSIMBIE B
IIPOCTPAHCTBE, NPSIMbIE NapaJUIeIbHbIE U NEPIECHIUKYISIPHBIE K IUIOCKOCTH, MPHU3HAK
NEPIEHAUKYJIIPHOCTH NPSAMON U IUIOCKOCTH, TEOPEMa O NPSIMOU NEPHEHAUKYJIAPHON
IJIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YrOJI MEXKIY NPSMON U IUIOCKOCTBIO, IBYI'PaHHBIN
yroJI, IMHEHHBINA YroJl ABYTPaHHOro yria. llepnenaukymnsap U HaKJIIOHHbBIE: PACCTOSHHE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPAMOM 10 TUNIOCKOCTH, MPOEKIUs (PUrypbl Ha
IUIOCKOCTB. [lepneHauKyIsapHOCTh IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIPHOCTH JBYX
miockocTeil. Teopema o TpEX MeprneHuKyIsapax

7.4

IlonsiTue MHOrOrpaHHHKA, OCHOBHBIE OJJIEMEHTbl MHOTOIDAHHMKA, BBIIIYKIBIE U
HEBBINTYKJIBIE MHOTOIDAaHHUKH, pa3BEPTKa MHOrorpaHHuka. llpmsma: n-yrosbHas
pu3Ma, TpPaHU U OCHOBAaHUS NPHU3MBL, IpsiMasi U HAKJIOHHAs IMPU3MbI, OOKOBas U
IIOJIHAsL IIOBEPXHOCTH Ipu3Msbl. [lapamienenunen, npsAMOyroabHbIM NapaulesIeUANe] 1
ero cpoucrea. Ilupamupa: N-yroiabHas nUpaMuaa, I'PaHd U OCHOBAaHUE IHUPAMUIBL,
OOKOBasi M TOJHAas MOBEPXHOCTh NMHUPAMMJIbL, MpPaBWIIbHAS M yceu€HHas NHUpaMuja.
OneMeHTsl NpuU3Mbl M nupamuibl. [IpaBuibHBIE MHOrOrpaHHMKHU: IIOHSTHE
IIPaBUJIBHOTO MHOTOIPDAHHMKA, IIpaBUJIbHAs IPU3Ma M IPABWIbHAS NUPAMMIA,
NpaBWIbHAs TPEYrobHAs MUPaMHIA U MPaBUIBHBINA TeTpasap, KyO. IIpencraBnenue o
IIPABWJIBHBIX MHOTOTPAaHHUKAax: OKTa’lp, MAOACKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMHU/IBI

7.5

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH.
OneMeHThl  CUMMETpUM B NHpaMUAax, M[apajuieNenunenax,  MpaBUIbHBIX
MHOT'OI'PaHHUKAX

7.6

Beluucienue »51eMEHTOB MHOTOTPaHHUKOB: pé&Opa, AuaroHanu, yriasl. [liomans
OO0KOBOI1 MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSMOM MPU3MBI, IJIOLIa1b OCHOBAHUH,




TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSAMOK pu3Mebl. [Lmomians 60K0BOI OBEPXHOCTH U
MOBEPXHOCTU MPaBUWIBHON MUPaMHIbI, TEOpeMa O IUIOU[aJAN YCEUEHHOM MUpPaMUJIBI.
[Tonsitre 06 00BEMe. OOBEM UpaMHIBI, TPUIMBI

7.7

[Tono6Oubie Tena B mpocTpaHcTBe. COOTHOIICHHS] MEXAY IJIOMAASIMU MTOBEPXHOCTEH,
00BéMaMHU IMONOOHBIX TEN

11 KUIACC

Kon

IIpoBepsieMblii 3J1eMeHT COAEP:KAHUS

I'eomerpus

6.1

[TuinHapUYecKast MOBEPXHOCTh, 00pa3yolue MUINHAPUIECKON MOBEPXHOCTH, OCh
WIMHAPUYECKOM moBepxHOcTH. Llunmuuap: ocHoBaHHMS M OOKOBasi MOBEPXHOCTD,
o0pasyromias 1 ock, IJIOIa b O0KOBOM U MOJHON OBEPXHOCTH

6.2

Konunueckas moBepxHOCTb, 00pa3yrolie KOHHYECKOW MOBEPXHOCTH, OCh U BEpUIMHA
KOHMYECKOW mMoBepXHOCTU. KOHyc: OCHOBaHME W BeplIMHA, O0pasylomas U OCh,
oAb OOKOBOW M TOJHON TMOBEPXHOCTH. YCEUEHHBIM KOHYC: O0Opa3ymoliue u
BBICOTA, OCHOBaHUS M OOKOBAasi MTOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, JuaMeTp, IUIOMIAb MOBEPXHOCTH cdepbl. Bzaumuoe
pacnosnoxkeHue cepbl U IIIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, IUIoNaab

cdepbl

6.4

N300pakeHue Tes BpallleHHus Ha MI0CKOCTH. Pa3BEépTka uiinHApa U KOHyca

6.5

KomOuHamu tes BpaleHusi 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIN OKOJIO
ctepsl, cdepa, BIMcaHHAS B MHOTOTPAHHUK, WIH TEJIO BPAIICHUS

6.6

[Tonsatue 00 00bEMe. OcHOBHBIE cBOHCTBAa 00BEMOB Ten. Teopema 00 00bEMe
pSIMOYTOJIBHOTO TIapajuiesienurnena u cieAcTBus u3 He€. O0bEM IMIUHIIPA, KOHYCA.
O0BEM 1mapa u mIomaas chepbl

6.7

[TonoOuble Tena B mpocTpancTBe. COOTHOLIECHUS MEXAY IUIOLIAISIMU TIOBEPXHOCTEH,
00BEMaMy TOAOOHBIX Tel

6.8

Ceuenust nmnuHapa (MapaieIbHO U TMEPHEHAMKYISIPHO OCH), CEYCHHsI KOHYcCa
(mapanneabHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEepIrHY), CeUeHus 1apa

6.9

Bektop Ha mnmockoctd u B mpocTtpaHcTBe. ClIOKEHHE W BBIYMTAHHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha uucio. PasnoikeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno napamnenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
MpaBWJI IEUCTBUM C BEKTOpAMH

6.10

[IpssmoyrosnbHass cucTeEMa KOOpAMHAT B HpocTpaHcTBE. KoopauHaTel BekTOpa.
[IpocTeiiiine 3agaun B KOOpAMHATaX. YTrod Mexay Bekropamu. CkansipHoe
IIPOU3BE/ICHNE BEKTOPOB. BbIuMciIeHHE YITIOB MEXIY NPSMBIMH M IIJIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIM METOJ ITPU PEIIEHUN T€OMETPUUECKUX 3aa4




ITPOBEPSAEMBIE HA EI'D 10 MATEMATHKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI CPEJTHETO
OBIIEI'O OBPA3OBAHUSA

Kon
NpoBepsieMOro
TpedOBaHMS

IIpoBepsiemble TPeOGOBAHUSA K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHO# 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHEro o01ero
o0pa3oBaHus

Bnagenne MeromaMu J0Ka3aTeNbCTB, QJITOPUTMAMHU PpELICHHS 3a/ay;
yMeHHEe (QOpMYyJIUpOBaTh U ONEPUPOBATh TMOHATUSMU: OMNpENEICHHE,
akcuoma, TeopeMma, CJEeACTBHE, CBOMCTBO, IPHU3HAK, J0KAa3aTEJIbCTBO,
paBHOCUJIbHBIE (DOPMYJIMPOBKH; NMPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
o0paTHOE M NPOTHUBONOJIOKHOE YTBEP)KIEHHE, MPUBOIUTH MPUMEPH U
KOHTPIIPUMEPBI, HUCIOJIb30BaTh METOJ MAaTEMaTHYECKONM MHIYKIWM;
IIPOBOAMTD J10Ka3aTeJIbHbIE PAacCyKACHUS IIPU PELIEHUM 3a]a4, OLIEHUBATh
JIOTUYECKYI0  TNPABUIBHOCTb  PACCYXAECHHUH; YMEHHE  ONEpPUPOBaTh
MOHATUAMM: MHOYKECTBO, IOJMHOYKECTBO, ONEpalU HaJ MHOKECTBAMU;
YMEHUE  UCMOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar  Juis
OIMCaHMs PEeAJbHBIX IPOLIECCOB U SIBICHUI U NPHU PEIIEHUM 33]a4, B TOM
qucIIe U3 IPYTuX y4eOHBIX MPEeIMETOB; YMEHHUE ONEePUPOBATH MOHITUAMU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, rpad Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMU; UCTONB30BaTh rpadsl Mpu

pelieHuu 3a1a4

YMeHHne onepupoBaTh MOHSATHSAMH: HATypalbHOE YHCIIO, IENI0E YHCIO,
CTETICHb C [ENBIM MOoKa3aTelieM, KOPEHb HATypaIbHON CTENEHH, CTENEHD C
pallnOHAJIBHBIM TTI0KAa3aTCJICM, CTCIICHb C ﬂeﬁCTBHTGHBHBIM IIOKa3aTcJIeEM,
jJorapuM dYHCIA, CHHYC, KOCHUHYC M TAaHTEHC MPOU3BOJIBHOIO YHUCIHA,
OCTAaTOK IO MOMYJNI0, pPalMOHAIBHOE YHCIIO, UPPAIMOHATBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, pPAalUOHAIBHBIX, JACHCTBUTEIHHBIX
YHCeN, YMEHHE MCIIOJIb30BaTh NPU3HAKU JICIIMMOCTH, HAUMEHBIIUH 00IIHiA
JICIUTENIb W HaWMEHbIIee Oo0Ilee KpaTHoe, ajiropuT™M EBkimaa mpu
pelIeHNH 33/1a4; 3HAKOMCTBO C Pa3jIMYHBIMH TO3MIMOHHBIMU CHCTEMaMHU
CUHMCJICHUS; YMEHHE BBIMIOIHATH BBIYUCIICHUE 3HAYCHHUI U TIPe0Opa3oBaHUs
BBIPDOKEHHUN CO CTENEHsSMH M Jjorapudmamu, mpeodOpa3oBaHUs IpPOOHO-
palroOHAJIbHBIX BBIP a)I(eHPlﬁ; YMCHHC OICprUpoOBaTH IIOHATUAMMN.
MOCJICJIOBATEIILHOCTh, apU(PMETHUECKAss TPOTPECCHsI, TEeOMETPUICCKas

nporpeccusi, OECKOHEUHO YOBIBaIOIIas TIEOMETPHUYECKas IPOrPEeCcCHus;




yYMEHHUE 3a/1aBaTh IIOCJIEJOBATEIbHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYpPPEHTHBIX (POPMyYJI; YMEHHUE ONEPUPOBATh MOHATUAMU: KOMIUIEKCHOE
YHUCIO, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMeHT
KOMIUIEKCHOIO  uHcia, (GopMa  3alucH  KOMIUIEKCHBIX — YHCEll
(reoMeTpuyeckas, TpPUTOHOMETpUYECKass U ainreOpanyeckas), yMETh
MPOU3BOJIUTh ApU(PMETHUECKUE JCUCTBUS C KOMIUICKCHBIMH YHCIIAMHU;
MPUBOJIUTH TIPUMEPHI HCITOIB30BAHHUA KOMIUIEKCHBIX YHCEN; ONEPUPOBATH
HNOHATUSMM:  MaTpuma 2x2 u  3X3, omnpeaenurenb  MaTpHIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPECACIIUTECIIA

YMeHue omnepupoBaTh MNOHATUSIMU: palMOHAIbHBIC, HpPpalMOHAIbHBIE,
MOKa3aTeIbHblE, CTENEHHBIC, JIOTapU(PMUUECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUsI M HEPABEHCTBA, MX CHCTEMBI, YyMEHHE OINEPHUPOBATH
MOHSTUSIMH: TOXJIECTBO, TOXKAECTBEHHOE IMpeoO0pa3oBaHMe, ypaBHEHUE,
HEPaBEHCTBO, CHUCTEMa YypaBHEHUH W HEPaBEHCTB, PAaBHOCUIBHOCTh
ypaBHEHUH, HEPaBEHCTB M CHUCTEM; YMEHHE pellaTh YpaBHEHUS,
HEpaBeHCTBA U CHCTEMbl C IOMOUIbIO Pa3IMYHBIX MPUEMOB; pELIATh
yYpaBHEHHUS, HEPABEHCTBA W CHUCTEMBl C IapaMeTpoOM; MPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI ISl PEHICHUS MaTeMaTHYECKUX

3a/1a4 U 3a]1a4 U3 pa3In4HbIX 00JacTe HaAyKU U peanbHOM KU3HU

YMeHue omnepupoBaTh HOHATHUAMH: (DYHKIHMS, YETHOCTH (YHKIHUH,
NEPUOJIMYHOCTD (PYHKIMM, OTPaHUYEHHOCTb (DYHKIMH, MOHOTOHHOCTh
byHKIMHU, SKCTpeMyM (YHKIMH, HauOojbllee M HaMMEHBIIEE 3HAYCHHS
(GyHKLIMU Ha MPOMEXKYTKE, HenpepbIBHas (DYHKIMS, aCUMIITOTHI rpaduka
GyHKIMHK, TIepBas W BTOpas MPOM3BOAHAS (YHKIIMH, TEOMETPHUECKHHA U
(du3MUecKnii CMBICT TPOW3BOJIHOW, TEpBOOOpa3Has, ONpeaeTIEHHBIN
UHTETpall; YMEHHE HAaXOAWTh ACHMNTOTHI Tpaduka (QyHKINH; yMEHHE
BBIYHCIIATE  NPOM3BOJHBIE  CYMMBI, TPOW3BEACHHUS, YacTHOTO U
KOMITO3MIMY (YHKIMH, HAaXOOUTh YpaBHEHHE KacaTeJbHOH K TIpaduKy
GyHKIMU; YMEHHE HaXOIUTh MPOU3BOIHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIIONB30BaTh MPOM3BOJIHYIO JUIA HCCIeNOBaHHUS (YHKIWH,
HaXOJWUTh HAWOONBIINE W HAaWMEHbBIINE 3HAUYCHUS (YHKIMH; CTPOUTH
rpaduKd MHOTOYJICHOB C HCIIOJIB30BAaHHEM armapaTa MaTeMaTH4ecKOro
aHalmu3a; MNPUMEHATh TMPOUZBOJAHYIO Ui HAXOXKJICHHS HAWIy4dlIero
pelieHuss B MPUKIAAHBIX, B TOM YHCJE COLMAIbHO-3KOHOMHYECKUX U
¢u3nueckux 3agavax; HaXOAMUTH IUIOMAAN U 00BEMBI (UTYpP C MOMOIIBIO

HHTCIrpalia; IIPUBOAWUTL IPHUMCPLI MATCMATHUYCCKOI'0 MOACIHUPOBAHHA C




MOMOIIIO AU depeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHIATHAMU: Tpaduk GyHKIIUU, oOpaTHas QYHKIUSA,
KOMITO3UIMS (YHKIUNA, JHHEHHAs (YHKIOMSA, KBagpaTH4HAs (QYHKIUSA,
panoHanmbHast (QYHKIUS, CTEMeHHass QYHKIUS, TPUTOHOMETPUIECKHE
¢GbyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWMHW, TOKa3aTelbHas W
gorapu@muyueckass (QYHKIMHU; YMEHHE CTPOUTh TpaQUKU H3YUYEHHBIX
¢byHKIMH,  BBINONHATH  TpeoOpa3oBaHus  rpadukoB  GyHKUIUH,
UCTIOJIb30BaTh TpaUKH I U3Y4EHHs IMPOLECCOB M 3aBUCUMOCTEH, MpH
pelIeHnH 3a7ay W3 JAPYrHX YUeOHBIX NPEAMETOB U 3a/1ad U3 peallbHOU
KU3HHM;, BBIpaXaThb (GOpMyJaMH 3aBUCUMOCTH MEXAY BEIWYMHAMU;
UCTOJIb30BaTh CBOMCTBA W Tpaguku (pYHKIMHA Ui pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C MapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTHU MHOXKXCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CHUCTEM

YMeHHne pematbh TEKCTOBbIE 3a7aud pPa3HbIX TUIOB (B TOM 4HCIE Ha
MPOLEHTHI, JOJIM U YacTH, Ha JIBXKEHHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIIyT, HaJOTH, 3aJja4d U3 00JIAaCTH YIpaBJiICHUs JIUYHBIMU U CEMEHHBIMU
(¢buHaHCaAMH); COCTaBJATh BBIPAXKECHMS, YPABHEHMs, HEPAaBEHCTBA M HX
CUCTEMBl IO YCJIOBHIO 3aJaud, HUCCJIEJOBATH IIOJIYYEHHOE pELIEHUE U
OLIEHUBATh MPABIONOJ0OHOCTh pPE3YJIbTATOB, YMEHHE MOJCINPOBATH
peasibHblE CUTYallud Ha SA3bIKE MATEMaTHKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4y, UCCIEN0BATh
MOCTPOCHHbIE ~ MOJIEIM C  HUCIOJB30BAaHHUEM  ammapara  anreOpsl,

MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSIMH: CpellHee aphu(pMETHUeCKOoe, MeAnaHa,
HauOoJblllee U HauMEHbIIIee 3HAUCHUs, pa3Max, AUCIEepPCHUs, CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO Habopa; yMeHHE H3BJIEKaTh, WHTEPIPETHPOBATH
nH(popMaIrIo, MPeICTaBICHHYIO B TaOJIWIAaX, HA JTUarpammax, rpadukax,
OTpaXkaloIllyl0 CBOMCTBA peajbHBIX IPOLECCOB U SBJICHUH; MPEACTaBIATh
nHpOpMallMI0O C TOMOIIBI0 TabIMIl W JAMarpaMM; HCCJIEI0BaTh
CTaATUCTUYCCKUC HOAHHBIC, B TOM 4YHCJIC C MPUMCHCHUCM Fpa(l)I/I‘-ICCKI/IX
MCTOOOB U SJICKTPOHHBIX CPCACTB, I‘pa(i)I/ILIeCKI/I ucciacaoBaTb COBMCCTHBIC

HaAOJIOACHNUS C IOMOIIBIO TUArPaMM PACCEUBAaHUS U JTMHEHHOU perpeccuu

YMeHHe onepupoBaTh IOHATUAMU: CIy4YaWHBIM OIBIT U CIIydaliHOe
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMEHHE BBIYHCIATH

BCPOATHOCTb C HCIIOJIb30BAHHEM rpaquecm/lx MCTOJOB; IIPHMCHSATH




GbopMyInBl CIOXKEHHST W YMHOXKEHUS BEpOsSTHOCTEH, (PopMyiy MOIHOM
BeposTHOCTH, (hopmyny beprHymim, koMOuHAaTOpHBIE (aKThl U (HOPMYJIBI;
OLICHUBATh BEPOSITHOCTU pEalbHBIX COOBITHIA; YMEHHE ONEPUPOBATH
MOHATUSIMH:  CIlydaiiHas BEJIWYHMHA, pPAcCIpeleiCHue BEPOSTHOCTEH,
MaTeMaTUYeCKOe OXKUJIAaHUE, JHCIEPCUS W CTAaHAAPTHOE OTKIOHEHUE
CIIy9alilHOM  BEJIWMYMHBL, (QYHKIUU  paclpeiesieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIBFHOTO U HOPMAJIBHOTO paclpeeleHuii; yMEeHne
UCIIOJIb30BaTh CBOMCTBA M3yYSHHBIX PACIPEACICHUN JIJIs pEHICHUsS 3a1ad;
3HAKOMCTBO C MOHSATHSAMU: 3aKOH OOJIBIINX YUCEN, METOABl BEIOOPOUHBIX
UCCIICIOBAaHUM; YMEHUE TPUBOAUTH TPUMEPHI TPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSAX; YMCHHE
OTIepUPOBATH MOHATHAMH: COUETAaHUE, NMEPECTAHOBKA, YHUCIO COYETAHMA,
YHCIO  TepecTaHoBOK; OwHOM  HpIOTOHA; yMeHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKACHUS JUIS PEIICHUS 3ajad; OICHUBATh
BEPOSITHOCTH PEANbHBIX COOBITHIT, COCTABIIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIIPETUPOBATH ITOJYUECHHBII pe3ynbTar

VMeHnne OICpHUpOBaATH INOHATUSAMU.: TOYKa, mnpsamas, TIJIOCKOCTB,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YTJIa, INIOCKUNA YIroJl, IBYIPaHHBIN
YroJI, TPEXTPaHHBIN YTOJl, CKPEUIMBAOIIMECS MPSAMbIC, NapALIETbHOCTh U
NEPHNCHAUKYJIAPHOCTh IMPAMBIX U HJIOCKOCTef/'I, yroj MeExAay IMIpsAMbIMHU,
Yroa MeXAy IpsAMOM U IUIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSAMM,
pacCTosIHUEC OT TOYKHU OO0 IUIOCKOCTH, PACCTOAHHUC MCKAY IMPsSAMbIMU,
pacCTOsHUE MEXKIY IIOCKOCTSIMHU; YMEHME HUCIIONIB30BaTh IPU PELICHUU
3aa4 U3y4yeHHblE (PAKTBHI M TEOPEMbl IUIAHUMETPUH; YMEHHE OLICHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHpa; CTPOUTh MaTeMaTHYecKHe
MOJEIU C IOMOUIBK0 TE€OMETPUYECKUX IOHATHH M BEJIWYMH, pEIIaTh

CBSA3aHHBIC C HUMU IIPAKTHUYCCKUC 3a1a9U
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YMeHue omnepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYPBL, 00BEM (QUTYPHI,
MHOTI'OI'paHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCUYCHHC MHOI'OrpaHHHUKA,
KyO, TapajieyienuIie]i, Mnpu3Ma, NupamMuaa, (urypa M IMOBEPXHOCTH
BpallleHUs, MWIMHAP, KOHyC, mmap, cdepa, miomanb chepsl, MUIOMAIL
MOBEPXHOCTH THPAMHIbI, MPHU3MBI, KOHyca, IWIMHApa, 00BEM Kyoa,
NpAMOYT'OJIBHOI'O IapauICICnrIicaa, NUpaMuibl, I[IPU3MbI, NOUWIWHIApPA,
KOHYyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CCUCHHsI KOHYCa M LWJIMHJPA,
napajyielibHble OCH WJIM OCHOBAaHMIO, CEUEHHE Ilapa, IJIOCKOCTH,

Kacaromascs C(I)epbl, ouiInHApa, KOHYCa; YMCHUC CTPOUTb CCUYCHUC




MHOTOTpaHHHUKa, M300pakaTb MHOTOTPAaHHUKH, (UTYPhl U TOBEPXHOCTHU
BpalIEHUs, UX CEUYEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE MPHUMEHSTh CBOMCTBA I'€OMETPUUYECKUX (PUTyp, CaMOCTOSATEIHHO
(bopMynupoBaTh ONpeAesieHUs] U3ydyaeMbIX (PUTyp, BBIABUTATh TUIIOTE3BI O
CBOMCTBaX W MpPHU3HAKAX TIEOMETPUYECKUX (Uryp, O0OOCHOBBIBATH WIH
OlpoBepraTb HX; YMEHHE MPOBOAUTH KilacCHPUKaLUui0 (UTYp IO
pPa3IMYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOTUMBIE JIOTIOJTHHUTEIBHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh OHSATHSAMM: JIBIDKEHME B  IPOCTPAHCTBE,
napajieNIbHbIi MepeHoC, CUMMETPHUS Ha IUIOCKOCTH U B TPOCTPAHCTBE,
MIOBOPOT, MpeoOpazoBaHHe MOA00MsA, MON00HBIE (UTYpBI; yMEHHE
pacrmo3HaBaTh paBHbIE W TOJOOHBIE (UTYPHI, B TOM YHUCJIE B MPHPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BATh T€OMETPHUYCCKUE OTHOLICHHS TIPU
peIlieHNH 3aJa4; HAXOJWUTh TEOMETPUYECCKHE BEIMYMHBI (IUIMHA, YOI,
JI01a1b, 00BEM) MPHU PEIICHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB U
U3 pealbHOW KHM3HH, YMECHHE BBIUHCIATH T'C€OMETPUYCCKHE BEIHMYUHBI
(mmHA, yroiy, IUIOMIANb, OOBEM, IUIOMANb TOBEPXHOCTH), HCHOJIB3YS
U3ydeHHbIE (OPMYIIBI U METOIBI, B TOM YHCIIC: IUIOIMAAb MOBEPXHOCTH
MUPaMUJIBI, TIPU3MBI, KOHYyCa, MWIMHIPA, IUIOM@Aab cepbl; 00bEM Kyoa,
NPSIMOYTOJIBHOTO — MapajUieNienuIiesia, MHPaMHUIbl, MPU3MBL, LIJIMHIPA,

KOHYCa, [l1apa; YMEHHE HAXOUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (pHUTyp
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YMeHue onepupoBaTh MOHATUSIMHU: MPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOp, KOOpPAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MPOM3BEICHHE BEKTOpa Ha YHUCIO, pa3lioKeHHWE BEKTOpa Mo 0asucy,
CKaJsipHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENIEHUE, Yrol MEXIY
BEKTOpPAMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIM U KOOPAWHATHBIA METOJ

U pCIICHUA TCOMCTPUICCKUX 3ada4 U 3aJiav APpYTIux y‘le6HBIX npeamMEeTOB
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YMeHue BbIOMpATh MOIXOMSIINA METOJ JIsl PEIICHUS 3a]a4H; TOHUMaHHE
3HAYMMOCTA MATEMATHKH B HW3YYEHUU TMPHUPOJHBIX U OOIIECTBEHHBIX
MPOLIECCOB U SIBJICHWM; YMEHHE pACIO3HABaTh IMPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJIUTH IPUMEPHI MATEMATUYECKHUX

OTKPBITUN POCCUMCKON U MUPOBOM MaTEMAaTUYECKOU HAyKH




HHEPEYEHD 3JIEMEHTOB COAEPKXAHUS, IPOBEPAEMbIX HA EI'D ITO
MATEMATHKE

Kon IIpoBepsieMbIi 3JIeMEHT COACPKAHUS
1 Yucna v BBIYUCICHUS

11 HarypanbHbie u nenble yncna. [Ipu3Haku 1eIMMOCTH HEIbIX YHUCEIT

12 Pammonanbuble  umcna. OOBIKHOBEHHBIE W JECSATUYHBIE JIpOOM, MPOLEHTEHI,
' OeCKOHEYHBIE TIEPHOIUIECKUE APOOH

13 ApudmMeTnueckuii KOpeHb HaTypalbHOW creneHu. JlelcTBHs ¢ apupMETHYCCKUMU
' KOPHSIMU HATypaJIbHOU CTETICHH

14 Cremnens ¢ 11e7bIM moka3zareneM. CTeneHs ¢ palMoHaIbHbIM NokazaTeneM. CBoiicTBa
' CTETICHH

15 CuHyCc, KOCHHYC M TaHIEHC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHIe€HC YHCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. JlecsITHUIHbIC U HATYpPAITbHBIC JTOTapH(OMBbI

JlelicTBuTenpHble Yncia. Apu(METHYECKHE ONepalud C  JeHCTBUTEIbHBIMU
1.7 ypcnamu. [IpuOmk€HHbIC BRIYMCICHHS, MTPAaBUIIa OKPYTIICHHS, TPUKUAKA U OLICHKA
pe3ynbTaTa BBIYMCIICHUN

1.8 [IpeoOpa3oBanue BHIpAKSHHUNA

1.9 KommuiekcHbie uncna
2 YpaBHEHMS 1 HEpaBEHCTBA

2.1 Llenbie u 1pOOHO-paOHATILHBIC YPaBHEHUSI

2.2 HppauuoHanbHble YpaBHEHHS

2.3 Tpuronomerpuveckue ypaBHEHHs

2.4 [Toka3aTeybHbIE U JIOrapU(PMHUIECKHE YPABHEHHSI

2.5 [lenbie 1 qPOOHO-pAIIMOHAIBHBIC HEPABCHCTBA

2.6 HppanunoHaabHbIC HEPABCHCTBA

2.7 [TokazaTenbHbIE U JOrapu(pMUIECKue HEpaBEHCTBA

2.8 Tpuronomerpudeckue HepaBeHCTBA

2.9 CucTeMBbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB

2.10 YpaBHeHUsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu

2.11 Marpuia cucteMbl IMHEHHBIX ypaBHEHUH. ONpe/IeIuTeNIb MATPHUIIBI
3 ®OyHkmK U rpaduku




OyHkus, crnocodbl 3amaHus ¢GyHKIUH. I'padux ¢yHkuuu. BzanumHO 0OpaTHbIE

3 ¢ynkuuu. YétHble 1 HeuéTHBIe pyHKUMU. [leproanueckue GyHKIMH
OOnacTh ompeneraeHUs U MHOXKECTBO 3HadeHMH ¢yHkuuu. Hynu ¢yHkuun.
32 [TpomexxyTkn  3HAKONOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MUHUMYMBI (QyHKIMH. HambGonbliee M HauMeHbIIee 3HAYCHUE
(GYHKIMHU HAa TPOMEKYTKE
33 CrenenHass (yHKUUS C HaTypajJbHBIM M LEJNbIM Moka3ateneM. EE cBoiicTBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpaduKu
3.5 [Moka3arenpHas u torapudmudeckast QyHKIMH, UX CBOWCTBA U TPaUKH
36 Touku paspbiBa. Acumnrorsl rpapukoB ¢yHkumid. CBoiicTBa  (YHKUHUH,
' HETpEepPHIBHBIX Ha OTpe3Ke
3.7 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHHs [TOCIEI0BATEILHOCTEN
3.8 Apupmerrueckas ¥ reoMeTpudeckas rnporpeccun. @opmyia CI0XXKHBIX POLIEHTOB
4 Hauana maTemMaTHueckoro aHainza
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