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MOACHUTEJIbBHASA 3AIIMCKA

['eomeTpus sBiseTcs OJHMM U3 0a30BBIX KypCOB Ha YPOBHE CpeIHEro oOIIero
00pa3oBaHus, TaK KaKk 00ecIeYMBaeT BOZMOKHOCTh U3Y4EHUS TUCITUIUIMH €CTECTBEHHO-HAYyYHOH
HaIlpaBJICHHOCTH M TMPEIMETOB T'yMaHUTapHOro LHKIA. [TOCKONIBKY JIOrMuyeckoe MBINIUICHUE,
dopmupyemMoe TpU HM3y4eHUU OOYYaIOUMMHCS TOHATHMMHBIX OCHOB T'€OMETPUM, IpHU
JI0Ka3aTeJIbCTBE TEOPEM M IOCTPOCHHM LENOYKH JIOTUYECKUX YTBEPKACHUM IpU pEIICHUHU
TCOMCTPUYCCKUX 3adad4, YMCHHUC BbIABUTATb MW OINPOBEPratb TIHUIIOTE3bBI HEIMOCPECACTBCHHO
UCIOJNIB3YIOTCS NPU PEIICHUHU 337a4 €CTECTBEHHO-HAYYHOrO IIMKIIA, B YACTHOCTH (PU3MUECKHX
3az7ad.

Ilens ocBoeHust mporpamMMmbl ydeOHOro Kypca «l'eoMeTpus» Ha yriIyOlIEHHOM YpOBHE —
pa3BUTHE WHIUBUIYabHBIX CHOCOOHOCTEH OOy4JaroUmMXxcsi HNpU H3Y4EeHUM T€OMETPUH, Kak
COCTABIJIAIONICH MpenMeTHON obnactu «MartemaTuka W WHQPOpPMaTHKa» dYepe3 obecredeHue
BO3MOXHOCTH TNPUOOPETEHUs: U HUCIOJIb30BAHUS OoJiee ITyOOKMX TeOMETPUUYECKMX 3HAaHUN U
NeWCTBUM, crenu(PUUHBIX T€OMETPUU, U HEOOXOAMMBIX JJIS YCIENIHOro NpoQecCHOHATBHOIO
00pa30BaHus, CBSI3aHHOIO C MCIIOJIb30BAHUEM MAaTEMaTHKH.

[TpuopuTeTHBIMHU 337a4aMu Kypca T€OMEeTpUU Ha YIIIyOlIEHHOM ypOBHE, pacUMpPSIOUIMU
U YCUJIUBAIOIMMU Kypc 0a30BOT0O YpOBHS, SIBJISIOTCS:

pacllipeHue NpeACTaBICHUS O TEeOMETPUUM KaK YacTH MHUPOBOW KyJIbTYphl U
(dopMHpOBaHUE OCO3HAHHUSI B3aHMOCBSI3M TECOMETPUU C OKPYKAIOLIMM MUPOM;

dopMHpOBaHUE TIPEACTABICHHUS O IPOCTPAHCTBEHHBIX (UIypax KaK O BaKHEHIMX
MaTEMAaTHYCCKUX  MOACIIAX, IIO3BOJIIOIIMX  OIIMCHIBATHL U HU3ydaTb pPas3HbIC ABJICHUSA
OKpYKAaloIIEro MHUpPA, 3HaHHME MOHATUHHOIO ammapara 1o pasaeny «CtepeoMeTpus» ydeOHOro
Kypca F€OMETpHH;

dopMupoBaHUE YMEHUSI BJaJIeTh OCHOBHBIMU MOHSTHSIMH O IMPOCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMM CBOICTBaMM, 3HaHHE TeopeM, (GOopMyl1 U yMEHHE UX NMPUMEHATb, YMEHUs
JA0Ka3bIBaTb TCOPEMBI U HAXOANUTHh HCCTAH JAPTHBIC CIOCOOBI PCHICHUA 3aaa4,

dopMupoBaHUE YMEHHS paclo3HaBaTh Ha YepTekaxX, MOJAEISAX M B pEaTbHOM MHpE
MHOTOTPaHHMKH U TeJla BPAILEHUsI, KOHCTPYUPOBATh T€OMETPUUECKUE MOJIENH;

dopMupoBaHue MMOHUMAaHUs BO3MOYKHOCTH aKCHOMATHYECKOIO IMOCTPOCHHUSA
MaTeMaTHYeCKUX Teopui, (HOpMUPOBAHHE MOHMMAHHUS POJU AKCMOMATHKH IPH INPOBEIECHUU
pacCyKIEHUH;

dopMupOoBaHUME YMEHMS BIAJETh METOJAMH J0Ka3aTeJIbCTB U AJITOPUTMOB pELICHUS,
YMEHUs KX [PUMEHSTH, IPOBOJUTH JOKA3aTEIBHBIE PACCYXKIEHUS B XOJIE PELICHUs
CTEPEOMETPHYECKHX 3a7ad W 337ad C IPAKTUYECKUM CcojepikaHueMm, (opmupoBaHue
NpEICTaBJICHUS O HEOOXOAUMOCTH JI0KAa3aTelIbCTB IMpPU OOOCHOBAHMHM MAaTEeMaTHYECKUX
YTBEPKIEHUH U POJIM aKCUOMATUKH B IIPOBEIEHUH IEAYKTUBHBIX PACCYXACHHUIA;

pa3sBUTHE M COBEPIICHCTBOBAHHE MHTEUICKTYAIbHBIX M TBOPYECKUX CIOCOOHOCTEH
oOyJarolmxcs, MO3HABaTEJIbHONW aKTUBHOCTH, HCCIEIOBATENIbCKUX YMEHHH, KPUTHYHOCTH
MBIIUIEHUS], NHTEpPECA K U3YUEHUIO TEOMETPUH;

¢dopMupoBanue (yHKIMOHAJIBHOW TPAaMOTHOCTH, pEJIEBAaHTHOM TIEOMETpUM: YMEHUS
pacro3HaBaTh MPOSIBIECHUS TI'€OMETPUYECKUX IIOHATUN, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHBIX JKU3HEHHBIX CUTYallUsX U MPU U3Y4YECHUHU JPYrUX Yy4eOHBIX IPEIMETOB, MPOSBICHUS
3aBUCUMOCTE M 3aKOHOMEPHOCTEW, MOJECIMPOBAHUSI PEATbHBIX CUTYyallud, HCCIIECIOBaHUs
IIOCTPOCHHBIX MOJIEIEH, HHTEPIIPETALMH ITOIy4EHHBIX PE3Y/IbTATOB.

OCHOBHBIMU  COJIEpXKAaTEIbHBIMU JIMHUSAMH YydeOHoro kypca «l‘eomerpus» B 10-11
Kiaccax ABIAOTC: «dIpsMble M IUIOCKOCTM B IPOCTPAaHCTBE», «MHOrorpanHukmn», «Tema
BpalICHU, «BEKTOpBI M KOOPANHATHI B IPOCTPAHCTBEY, «/|BHIKEHHUS B TPOCTPAHCTBEY.

Cdopmynmupoannoe Bo ®I'OC COO TtpeboBaHuE «yMETh ONEPUPOBATH MOHATHSAMUY,
pEeleBaHTHBIMU TEOMETPUU Ha yriyOsn€éHHOM ypoBHe oOydeHust B 10—11 xiaccax, OTHOCHUTCS KO
BCEM COJIEp)KaTeNIbHBIM JIMHUAM y4eOHOro Kypca, a (OpMHpOBaHHE JOTMYECKUX YMEHUH
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pacripesienseTcss He TOJBKO IO COJAEpXKATeIbHBIM JIMHHUSM, HO W MO ToJaM OOy4YeHHS.
Conepxanue  00pa3oBaHMs, COOTBETCTBYIOLEE MPEIMETHBIM  pe3ylbTaTaM  OCBOCHUS
OenepanbHOl paboueli mporpaMMbl, pacpeaesIEHHBIM M0 TofaM O0Yy4eHUs, CTPYKTYpUPOBAHO
TakUM O0Opa3oM, 4YTOOBI KO BCEM OCHOBHBIM, NPUHIMIIHAIBHBIM BOIpocaM oOydarommecs
oOpal@aiich HEOJHOKPAaTHO. OTO IMO3BOJSET OPraHMW30BaTh OBJIAJICHHUE TEOMETPUUYECKUMU
MOHATHUSMH W HaBBIKAMHU IIOCJEIOBATENIbHO U TOCTYMATENbHO, C COOMIOJCHUEM MPUHIIHIA
IPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYaThb B OOIIyI0 CHUCTEMYy T€OMETPHYECKUX
MpeICTaBICHUN 00yJaronmXxcs, pacumpsis U yniyonsis e€, oOpasys MpOYHbIE MHOKECTBEHHBIE
CBSI3HU.

[lepexoa K U3y4EHHUIO TECOMETPUU Ha YIIIYOJIEHHOM YpOBHE ITO3BOJISET:

co3nath ycnoBus g guddepeHuuanuu  oO0ydeHHSs, MOCTPOEHHUS] HHIMBHAYaTbHBIX
0o0pa3oBaTeNbHBIX  IpOrpamMM, O0ecHnednTh  yrIyOJI€HHOE HU3ydeHHME TIeOMEeTpUU  Kak
COCTaBJISIONIEH ydeOHOTO Tpeamera «MaTteMaTHKay;

MOATOTOBUTH OOYYAIOUMXCS K MPOJOJKEHHUIO M3ydeHUs MaTeMaTUKd ¢ y4€TOM BbIOOpa
Oynymeil mpodeccun, obecriednBasi MPEEeMCTBEHHOCTh MEXIY OOIMMM M NMPOo(ecCHOHATBHBIM
o0pazoBaHUEM.

Ha wm3ydenue yueOHOTO Kypca «l'eomeTpusi» Ha ynIyOJIEHHOM ypoBHE OoTBoauTcs 204
yaca: B 10 ximacce — 102 vaca (3 gaca B Hezmeno), B 11 kmacce — 102 vaca (3 yaca B Hezelno).
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COJEP)KAHUE OBYYEHUA
10 KJIACC

IIpsimble U MUIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE NOHATUA cTepeoMeTpuHr. Touka, Impsmasi, IIOCKOCTh, MpocTpaHcTBo. IlonATne
00 aKCMOMaTHUYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPHUH U CIIEJICTBUS U3 HUX.

B3anmHoOe pacrionokeHne npsAMbIX B IPOCTPAHCTBE: MEPECEKAIOIMECS, TapaJlJIEIbHbIE U
ckpeumBaronyecs npsamele. Ilpusnaku ckpenmBaronmxcs npsamsiX. [lapamienbHOCTs IPSAMBIX U
IJIOCKOCTEH B IIPOCTPAHCTBE: ITapajuIeIbHbIE IPSAMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
OpsAMBIX, MApaUICIbHOCTh NPSAMOM M IUIOCKOCTH. IlapamnensHoe U LEHTpalbHOE
IpOoeKTHpoBaHKe, n3o0paxenue ¢uryp. OCHOBHbBIE CBOICTBA MapalIENbHOIO MPOEKTUPOBAHUSL.
N3o0pakenne Quryp B mapajiebHON MPOSKINU. YTJIbI C COHAIIPABICHHBIMH CTOPOHAMH, yIOJI
MEXIy NPAMBIMA B INPOCTpaHCTBE. [lapamienbHOCTh IIOCKOCTEH: MapalljielIbHbIE IUIOCKOCTH,
CBOICTBa mapaieNbHBIX MIockocTel. [Ipocreiinme npocTpaHCTBEHHBIE (UTYPHI Ha MJIOCKOCTH:
TETpa’ip, NapaJIeNIeIUIIe ], IOCTPOCHHUE CEUEHU .

IleprieHIUKYISPHOCTh  MPSAMOW M IUIOCKOCTH:  NEPHEHIUKYJISAPHBIE MpsAMBIE B
IIPOCTPAHCTBE, MpsMbIE IApaJUICIbHBIE W IEPICHAUKYISAPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIECHIUKYIAPHOCTH NPSAMOM M IUIOCKOCTH, TeOpemMa O MpSIMOW IEpHEeHANKYISIPHON
JI0cKOCTH. OpTOroHaNbHOE NMpOEKTHpoBaHue. IlepneHauKynsap U HaKIOHHBIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PAacCTOSHUE OT MPSMON JI0 TUIOCKOCTH, MPOEKIUs (PUTYPHI Ha MIIOCKOCTb.
[leprieH qUKYISAPHOCTD IIOCKOCTEN: MPU3HAK MEPIEHAMKYIISIPHOCTH JIBYX IIIOCKOcTer. Teopema
0 TPEX NEPIECHAUKYIAPAX.

VIibl B IPOCTPAHCTBE: YrOJl MEKY IPSMOU U IIJIOCKOCTBIO, ABYTPAHHBIM YIroJl, TMHEWHBIN
yroa JABYIPAaHHOTO yria. TpéxrpaHHbId M MHOrOrpaHHble ymibl. CBOMCTBA IIJIOCKMX YITIOB
MHOTrorpasHoro yria. CBolcTBa IUIOCKMX M JBYTPAaHHBIX YITIOB TPEXTPAHHOIO yIiia. TeopeMbl
KOCHUHYCOB U CHHYCOB JUIsl TPEXTPAHHOTO YIIA.

MHoOrorpaHHUKHU

Bunel MHOrorpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yromapHas Ipusma,
npsiMas 1 HaAKIOHHAs NpU3Mbl, OOKOBas M IOJIHas NOBEPXHOCTh Ipu3Mbl. [lapamnenenunen,
NPSMOYIOJIBHBIM Mapajulelenunes; U ero cpoicrea. KparTyalime nyTd Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IlpoctpanctBennas Teopema Iludaropa. Ilupamumpa: n-
yroJibHas MUpaMuja, NpaBuiibHasg U yceu€HHast nupamuabl. CBolicTBa pédep 1 OOKOBBIX IpaHe
IpaBUJIbHON NupamMuibl. [IpaBuiabHBIE MHOTOTPAaHHMKM: IPAaBWJIbHAA IpU3Ma U IpaBUIIbHAS
nupaMu/a, IpaBUJIbHAs TPEYrojbHas MUpPaMHUAa U IPaBUIBHBIN TeTpa’p, ky0. IIpencraBienue
0 MPABUJIBHBIX MHOTOTPaHHUKAX: OKTa’JIp, JOJEKa’Ap M UKOCAMIP.

Belunciienne 31€MEHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrsl. [lnomans 60koBoit
MIOBEPXHOCTU M IIOJIHOM ITOBEPXHOCTHU IPSAMOM INPU3MBI, ILIOLIAJb OCHOBAHUM, TEOpeMa O
OOKOBOW TOBEPXHOCTH MpsMON mpu3Mbl. [nom@aas OGOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH
[PaBUJIBHOM MUPAMUIBIL, TEOPEMA O IIOIIAN YCEYEHHOU MUPaMUIBI.

CummeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUU MPABUIBHBIX MHOTOIPaHHUKOB.
Cummerpuss B TNPaBWIBHOM MHOTOTPAaHHMKE: CHMMETPHUS NapajulelenuIiea, CHMMETPHUS
[PaBUJIBHBIX IPU3M, CHMMETPHS IPABUIIBHON IMPAMUIBI.

BeKTOophI M KOOPAUHATHI B IPOCTPAHCTBE

IToHATHA: BEKTOpP B IPOCTPAHCTBE, HYIEBOW BEKTOP, [UIMHA HEHYJIEBOTO BEKTOPA, BEKTOPBI
KOJJIMHEApHBbIC, COHAIIPABJICHHBIE U IPOTHUBOIIOJOKHO HAIIPAaBJICHHBIE BEKTOpbl. PaBEeHCTBO
BEKTOPOB. /[IeHCTBUSA C BEKTOpaMH: CIIOKCHUE M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKMX
BEKTOpPOB, YMHOXKEHHME BeKTopa Ha uuciao. CBOHCTBAa ClOXeHUsS BeKTopoB. (CBoiicTBa
YMHOKEHHS BEKTOpa Ha uucio. Ilonsarue kommninanapHbie BEKTOpI. 1Ipu3Hak KOMILIaHApHOCTH
TpéXx BekTopoB. llpaBuno mnapamuenenunena. Teopema O pas3loKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM ~ BekropaM. [IpsmoyronbHas cucTeMa KOOpAMHAT B  IIPOCTPAHCTBE.
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Koopaunatel Bekropa. CBsi3p MeXAy KOOpAMHATaMU BEKTOpa U KOOPAMHATaMU TOYEK. YTOI
MexX 1ty Bekropamu. CKalsipHOe MPOU3BEIEHHUE BEKTOPOB.
11 KJIACC

Tesia Bpame Hus

[ToHsATHS: UUIMHAPUYECKAas IOBEPXHOCTb, KOHMYECKas IOBEPXHOCTh, cdepuyeckas
MOBEPXHOCTh, OOpasyronme moBepxHOocTed. Tenma BpalleHUs: IWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cdepa, map. B3aumHoe pacnosioxkeHue cepbl U IUIOCKOCTH, KacaTeabHasl MIOCKOCTh K
cepe. M3o0pakeHue Ten BpaleHUs Ha TIOCKOCTU. Pa3BépTka nminHapa U Konyca. CuMmerpus
cdepsl u mapa.

O0BvéM. OcHOBHBIE CcBoOMcTBa 00BEMOB Ten. Teopema 00 00BEME NPAMOYTOJIBLHOTO
napajenenumnena U ciaeactsus u3 He€. OObEM NpsAMONW M HAKIOHHOM MPHU3MBI, LHJIMHIPA,
nupaMusl U KoHyca. O0BEM mapa ¥ MapoBOr0 CErMEHTa.

KomOnHanuu Ten BpameHuss U MHoOTorpaHHukoB. Ilpu3ma, BnucaHHas B LMJIMHID,
onMcaHHasg okojio nuiuHapa. [lepeceuenue cdepsl U mapa ¢ miaockocThio. Kacanue mapa u
cdepbl minockocThio. [ToHsATHE MHOTOTpaHHNKA, OITUCAHHOTO OKOJIO cephl, chepbl, BIMCAHHON B
MHOTOTPaHHHK HUJIN TEJIO BPAILECHHUSL.

[Tnom@np MOBEPXHOCTH LMIMHJpPA, KOHYyca, IUIOMAAL cdephl U e€ uactell. [lomoOue B
npoctpanctBe. OTHoueHHEe O0BEMOB, TIUIOMIA/IEH  TOBEPXHOCTEW MOMOOHBIX  (UTYp.
[IpeoOpazoBanue nomobus, romorerus. PeleHue 3agay Ha IJIOCKOCTH C MCIOJIb30BAHHUEM
CTEPEOMETPUYECKUX METOOB.

[locTpoeHue cedyeHHI! MHOTOTPAaHHUKOB M TEJN BpALGHUS: CEYEHHUS UIUHJIpa
(mapayulebHO W HEPIEHJUKYISIPHO OCH), CEUeHHUs KOHYyca (IapajulelbHble OCHOBAHMIO U
IPOXOJALIME Yepe3 BEPIIMHY), CEUEHUs Iapa, METOIbl ITOCTPOEHUSI CEUEHUN: METOJ CIIEOB,
METOJ1 BHYTPEHHETO ITPOEKTUPOBAHHU I, METO/ IIEPEHOCA CEKYILEH IIOCKOCTH.

BekTopbl M KOOPIMHATHI B IPOCTPAHCTBE

Bekrops! B ipocTpanctBe. Onepanuu HajJ BeKropaMu. BekropHoe yMHOKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXeHUA. [IpsMoyronpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunater BekTopa. Paznoxenue Bekropa no 6asucy. KoopiuHaTHO-BEKTOPHBINH METOJ MPH
pELIeHN N TeOMETPUYECKUX 3aj1au.

JIBUKeHHS B POCTPAHCTBE

JBuxenuss npoctpanctBa. OtoOpaxkeHus. J[BuxkeHus u paBeHcTBO ¢uryp. Ob6ume
CBOWCTBA JBWXEHUU. BHIbl NBUKEHMI: NapaJuleibHBIM NEPEHOC, LEHTPAIbHAs CUMMETPUS,
3epKajibHas CUMMETpPHS, IOBOPOT BOKPYr mpsmoii. [IpeobpasoBanus nonodus. IIpsimas u cdepa
Oiinepa.

Crp. 6



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUsA YYEBHOI'O KYPCA
«'EOMETPUS» (YIJYBJEHHBIM YPOBEHb) HA VYPOBHE CPEJIHEI'O
OBIIEI'O OBPA30BAHUA

JIMMHOCTHBIE PE3YJIbTATHI

1) rpazknanckoe BOCIIMTAHME:

cOPMHUPOBAHHOCTh  TPAKIAHCKOM MO3MLIMU  OOydaromerocs Kak akTMBHOIO U
OTBETCTBEHHOIO 4IEHAa POCCUUCKOrO OOIIECTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(YyHKIMOHUPOBAHUS PA3NIUYHBIX CTPYKTYp, SBICHHUH, MPOIENyp TPaKAaHCKOro OOIIecTBa
(BBIOOpBI, OMPOCHI U JPYroe€), yMEHUE B3aHMMOJCHCTBOBATh C COLMAIBHBIMU HHCTHUTYTAMU B
COOTBETCTBUHU C UX QYHKIHMSAMU U Ha3HAYCHHUEM;

2) naTpuoTHYecKoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCHUHCKON TPAKIAHCKON HICHTHYHOCTH, YBRXKCHUS K MPOIUIOMY H
HAaCTOSALIEMY POCCUMCKON MaTeMAaTHUKU, IEHHOCTHOE OTHOILEHHWE K JOCTH)KEHMSIM POCCHUMCKHX
MaT€MaTUKOB U POCCUMCKOM MAaTEMATHYECKON WIKOJIbI, MCIOJIB30BAHUE ATUX JIOCTHXKEHUMN B
JIPYruX HayKax, TEXHOJOTHX, cepaXx SKOHOMMKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME  JIyXOBHBIX IIEHHOCTEW  pOCCHUICKOro  Hapoja, CGOPMUPOBAHHOCTD
HPABCTBEHHOIO CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBSI3aHHOIO C MPAKTUYECKUM ITPUMEHEHUEM
JOCTUKEHUN HAyKM W JIEATEbHOCTHIO YYEHOIO, OCO3HAHME JMYHOIO BKIAJa B IOCTPOEHUE
YCTOMYUBOTO OYyAyIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE

ACTETUYECKOE  OTHOLIEHME K  MHpY, BKIOYas  OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3a/ay, pelIeHUH, pacCyXJeHUM, BOCIHPUUMYUBOCTH K
MaTE€MaTUYECKUM acleKTaM pazIuyHbIX BUJIOB UCKYCCTBA,

5) pusnyeckoe BocnuTaHue:

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSITh MaTeMaTHYEeCKE 3HAHUS B HHTEpECax 3J0POBOTO
u Oe3omacHoro oOpasza *XHM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEXUM 3aHITUN M OTIBIXA, pETYIsipHas pU3nYecKasi akTHBHOCTB),
¢du3nUeckoe COBEPILCHCTBOBAHUE MTPH 3aHSITUSIX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TpynoBoe BocnuTanue:

TOTOBHOCTH K TPY/Ay, OCO3HAHHE IIEHHOCTH TPYAOJIO0MS, HHTEPEC K Pa3IuYHBIM cdepam
npodeccuoHanbHON NEATETbHOCTH, CBSI3AHHBIM C MAaTEMATHKOW M €€ MPHUIIOKEHHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIA BbHIOOp Oyaymeld npodeccun W peanu30BBIBaTH COOCTBEHHBIE
KU3HEHHBIE TJIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4YeCKOMYy OOpa30BaHHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUH BCEH YKU3HH, TOTOBHOCTH K aKTHBHOMY YYaCTHIO B PEIICHUH
MPaKTUYECKUX 337a4 MaTeEMaTU4YECKO HalpaBJIEHHOCTH;

7) 3K0JI0rH4YecKoe BOCIIUTAHME

c(OPMUPOBAHHOCTh DKOJOTUYECKOW KyJAbTYpbl, TOHHUMaHUE BJHUSHUSA COIUATBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHHE
o0anbHOrO  XapakTepa  JKOJOTMYECKHMX  IpoOsieM, OpUEHTaluuss Ha HpUMEHEHue
MaTeMaTUUYECKUX 3HAHUU JUIsl pelIeHUs 3a/1a4 B OOJACTH OKPYKAIOIeH cpeibl, MIaHUPOBaHHE
IIOCTYIIKOB M OIIEHKU UX BO3MOXKHBIX I1OCJIEICTBUM JJIs1 OKPYKAIOLIEH Cpelbl;

8) HIeHHOCTH HAYYHOTI'0 TO3HAHMA:

c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYyKM M OOILECTBEHHOW MPAaKTUKU, TOHUMaHUE MAaTEMAaTHYECKOW HAayKu Kak cgepbl
YEJIOBEYECKON NIeATENbHOCTH, STANlOB €€ Pa3BUTHS U 3HAYUMOCTHU JUIsSl Pa3BUTHUS LIUBUIIU3ALUN,
OBJIAJICHUE S3IKOM MAaTEMATUKU U MaTEMaTUYECKON KyJIbTYpOH Kak CPeICTBOM I1O3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIISATH IPOEKTHYIO U MCCIIEA0BATEIbCKYIO JEATEIbHOCTh UHIUBUAYAIBHO U

B IpyIIIIe.
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METAIIPEAMETHBIE PE3YJIbTATbBI

IMo3HaBaTeIbHbIE YHHUBEPCAJILHbIE YUeOHbIE e HCTBUS

Ba3zoBble jjoruyeckue aeiicTBUs:

BBISIBJISITh W XapaKTEpU30BaTh CYINECTBEHHBIC IPU3HAKA MAaTEMATUUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUNM MEXIy MOHATUAMHU, (QOPMYIMPOBATH OMPEICICHHUS TOHSATHH,
YCTaHABIIMBATh CYIICCTBCHHBIH TPU3HAK KIACCH(QUKAIMK, OCHOBAHHS IS OOOOmICHUS U
CpaBHEHU S, KpUTEPUHU MTPOBOIMMOTIO aHAIIN3a;

BOCIIPUHUMATH, (OPMYIMPOBATH U MPEOOPa30BBHIBATh CYXKICHUS: YTBEPIUTEIbHBIC W
OTpHIIaTEIIbHbIC, CIMHUYHBIC, YACTHBIC U O0IIME, YCIOBHEIC,

BBISIBIIATh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MPOTHBOpEUMs B (hakrax,
JMAHHBIX, HAONIOJCHHUSIX W  YTBEPXKACHUSX, TMpeIaraTh KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeNaTh BBIBOABI C WCIOJIB30BAHMEM 3aKOHOB JIOTMKU, JIEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKITIOUeHUH, YMO3aKITFOUEHUH 110 aHAJIOTHH;

MPOBOAMUTH CAMOCTOSITEIBHO JIOKA3aTebCTBA MATEMATHYECKUX YTBEPXKICHHH (TIpsAMbIE U
OT TPOTUBHOIO), BBICTpAaWBaTh ApPryMEHTAIMI0, TPUBOAUTH MPHUMEPbl U KOHTPIPHUMEDHI,
000CHOBBIBATH COOCTBEHHBIC CY)KJICHUS W BBIBOJIBI;

BBIOMpATh CIOCO0 perieHuss y4eOHOW 3amauu  (CpaBHUBATh HECKOJIBKO BapHAHTOB
pemieHusi, BbIOMpaTh HauOoJjee TMOAXOAANMH C y4ETOM CaMOCTOSTENBHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBaTe IbCKHeE 1€ iCTBHS:

HCIIOJIB30BaTh BOMPOCH! KaK MCCIICOBATEILCKUI HHCTPYMEHT MO3HAHMS, (JOPMYITHPOBATH
BONIPOCHI, (MKCUPYIOLE TPOTUBOpEUHe, MpoOiIeMy, ycTaHaBIMBaTh HMCKOMOE W JaHHOE,
dopMUpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

IPOBOAUTH CAMOCTOSITENIbHO — CIUTAHWPOBAHHBIM  HKCIIEPUMEHT, HCCIEIOBAaHHE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBIICHHS, IPOIIECCa, BBISBICHUIO
3aBUCUMOCTEN MKy OObEKTaMHU, SBICHUSIMH, TPOIIECCAMHU;

CaMOCTOSITEITFHO (JOPMYIIMPOBATH OOOOITICHUSI U BBIBOJBI 10 PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIOICHU S, UCCIICIOBAHMUSI, OICHUBATH JOCTOBEPHOCTH MOJIyYEHHBIX PE3YJIbTaTOB, BEIBOJIOB U
00001

MPOTHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOIIECCA, a TAKKE BBIABUTATH MPEAIIOIOKEHUS O
€ro Pa3BUTHUH B HOBBIX YCIIOBUSIX.

PaGora ¢ unpopmanmeii:

BBISBIIATE JACPUITUTE HHPOPMAITUH, JAHHBIX, HCOOXOAMMBIX JIJI1 OTBETa HAa BOIIPOC M JUIS
pEIIcHUS 33/1a4H;

BBIOMpaTh HMHPOPMAIUIO W3 HCTOYHUKOB PA3TMYHBIX THUIIOB, aHAJIN3UPOBATH,
CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATh HHQAOPMAIIMIO PA3IUYHBIX BHJIOB H  (GopM
MPE/ICTaBICHUS;

CTPYKTYpUpOBaTh  WHGOPMAIIMIO, MPEACTaBIATE €€ B pa3IMUHBIX  QopMax,
UJUTIOCTPUPOBATH TpaduuecKu;

OIICHMBATh HAN&KHOCTh HMHQGOPMAIIMU IO CAMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKATHBHBIE YHUBEPCAJIbHbIE YueOHbIE JeiicTBUS

Oo01eHue:

BOCIIPUHUMATh U (OPMYIIUPOBATH CYXKACHUS B COOTBETCTBUHM C YCIOBHSMH U IIEJISIMH
OOIIeHUsI, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHUCBMEHHBIX
TEKCTaxX, JaBaTh TOSCHEHHS 10 XOJy pEIICHUs 3aJaud, KOMMEHTHPOBATH TOJyYCHHBIN
pe3ynbTar;
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B X0J€ OOCYXICHHUsS 3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCY)KHAaeMOW TEMbI, IPOOJIEMBI,
pemaeMOP'I 3a/la4r, BBICKa3blBaTbhb MACH, HALCJICHHBIC Ha IMOHMCK PCIICHHA, COMOCTABJIATH CBOU
CYXKICHUS C CYKICHHSIMH JPYTHX YYaCTHHUKOB JUaiora, oOHapyKHBaTh Pa3in4ue U CXOJCTBO
NIO3UIINI, B KOPPEKTHOH (hopMe GopMYITUpOBaTh Pa3HOIIACHS, CBOU BO3PAKCHUS;

NPECTABIIATh PE3YNbTAThl PEIICHUS 3a7add, DKCICPUMEHTA, HCCICIOBAHUS, MPOECKTA,
CaMOCTOSTETIPHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3aad MpE3CHTAlMH U
0coOeHHOCTEH ayTUTOPHH.

PeryisiTuBHbIE YHUBepcaJbHble Y4eOHbIe AeHCTBUA

Camoopranusauus:

COCTABJIATh IUIAH, AITOPUTM pELIeHUs 3a/auyd, BBIOMpPATh CIOCOO pPELIEHUS C Y4ETOM
UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BAapPHAHTHI PEICHUH C y4€TOM HOBOW MH(OPMALIH.

CaMOKOHTPOJ/Ib, JMOIHOHAJIBHBIN MHTEJJIEKT:

BJIaJIeTh HaBBIKAMH IO3HABATEIbHON peuIeKCHM KakK OCO3HAHMSI COBEPILAEMBIX JeHCTBUM
U MBICIUTENBHBIX MPOIECCOB, WX pE3ylbTaToB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIA Ipoliecca U pe3ylibTaTa pelieHus MaTeMaTH4eCcKO 3a/1auu;

NpEeIBUJETh TPYIHOCTH, KOTOpPbIE€ MOTYT BO3HUKHYTh NpPU pEIIEHUU 3aJaud, BHOCUTH
KOPPEKTHBBI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHCTB, JAHHBIX, HAMJIEHHBIX OMIHOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJabTaTa IIeId W YCIOBHUSM, OOBACHATH TNPUUMHBI
JNOCTHDKEHUST WM HEAOCTIIKEHHUS PE3YIbTaTOB JICATEIBHOCTH, HAXOAWTh OIMOKY, IaBaTh
OLIEHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

MOHMMATh W WCIOJIb30BATh MPEUMYIIECTBA KOMAHTHOW ¥ WHIMBHUIYaJIbHONH pPabOTHI IpH
peleHNH y4eOHBIX 3a/ay, NPUHUMATh LeJb COBMECTHOW JEATENbHOCTH, IJIAHUPOBATh
OpTraHU3aI[MI0 COBMECTHOM paboTHI, paclpenessiTh BUIBI PadOT, JOTOBApUBATHCS, 0OCYKIAaTh
MIPOIIECC U PE3YIbTAT pabOTHI, 0000IIATh MHEHUS HECKOJIBKUX JIFO/ICH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboThl (0OCYKAeHHs, 0OMEH MHEHHUH, «MO3TOBbIE
IITYPMBI» M WHBIE), BBHIMOJIHATH CBOI YacTh PabOTHl M KOOPAMHUPOBATH CBOM JIEHCTBUS C
JPYTMUMHU 4I€HaMH KOMAaH[Ibl, OLIEHMBAaTh KaueCTBO CBOET0 BKIaJa B OOLMN HPOAYKT IO
KpUTEpUsM, cHOPMYTUPOBAHHBIM YHACTHUKAMH B3aUMO/ICHCTBUSI.

IMPEJIMETHBIE PE3YJIbTATDBI

K xoniy 10 kiaacca oOyqaronmicss HayquTCs:

e CcB0O0OOJHO ONEPUPOBATH OCHOBHBIMU MOHATUSIMHU CTEPEOMETPHUH IPU PELICHUH 3a]1a4 U
IIPOBEJICHUY MAaTEMaTUUECKUX PACCYXKICHUN;

® TMPUMEHSTH AaKCHMOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX TpPH pPEUCHUU
TeOMETPUUYECKUX 3a7ay;

e KIaccu(pUUUPOBATH B3aMMHOE PACIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE, MIIIOCKOCTEHN B
IPOCTPAHCTBE, MPSAMBIX U MIOCKOCTEH B MPOCTPAHCTBE;

L4 CBO6OI{HO OIICpUPOBATH MOHATUAMHU, CBA3AHHBIMU C YIIIaMU B IIPOCTPAHCTBEC: MCKIY
NPSMBIMU B TPOCTPAHCTBE, MEXKAY MPSIMOM U MIOCKOCTHIO;

° CBO6OI[HO OIICpUpPOBATb NOHATHUAMU, CBAZAHHBIMU C MHOT'OTPaHHUKAMM ;

e cBOOOJHO pacmo3HaBaTh OCHOBHBIE BHUJBI MHOTOTPAHHHUKOB (IpU3Ma, MUpaMHUia,
IPSIMOYTOJIBHBIH Mapajuieienure], Kyo);

e KIaccu(pUUUPOBATH MHOTOTPAHHUKH, BbIOUpPAsi OCHOBAHUS AJIsl KiIacCU(UKAIUU;

o CBO6OI[HO OIICpUpOBaATh MOHATHUAMH, CBA3AHHBIMU C CCUCHHCM MHOI'OI'PaHHUKOB
MJIOCKOCTHIO;
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BBITIOJTHATH NapaJUIeTbHOE, IICHTPATBLHOE U OPTOTOHAILHOE MMPOCKTHpOBaHUE (UTYp Ha
MJIOCKOCTb, BBIMOJIHATH U300pakeHUs PUTYp Ha IMIJIOCKOCTH;

CTPOUTH CEUYEHHS MHOTOIPAHHHUKOB PA3TUYHBIMU METOJIAMU, BBITIOJIHATH (BBIHOCHBIEC)
MJIOCKME YEPTEKH W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHA CBEpXY, COOKY,
CHUB3Y;

BBIUMCIIATh TUJIOMAJM  TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MpHU3Ma, NHpaMuja),
TE€OMETPUYECKUX TeJl C MPUMEHEHHEM GOpMYIT;

CBOOOJIHO OMEPUPOBATh TOHATHUSIMH: CHMMETPUS B TMPOCTPAHCTBE, IEHTP, OCh H
MJIOCKOCTh CUMMETPUH, IIEHTP, OCh U INIOCKOCTh CHUMMETPUHU (UTYPHI;

CBOOOJIHO OTEpUPOBATH MOHATHUSMH, COOTBETCTBYIOIIIMMH BEKTOPaM U KOOpPAMHATAM B
MPOCTPAHCTBE;

BBITIOJIHSATD JICHCTBUSI HaJl BEKTOPAMHU;

pemaTh 3aJauyd Ha JI0KAa3aTeJIbCTBO MAaTEMaTHUYECKUX OTHOIICHUNW M Hax0XJICHHE
TE€OMETPUYECKUX BEJIWYMH, TPUMEHSSI HW3BECTHBIE METOJbl MpPU  pPEUCHUU
MaTEeMaTUYECKUX 3a/1ay MOBBIIIEHHOTO U BBICOKOTO YPOBHSI CJI0KHOCTH;

MPUMEHATh MPOCTEHIIHE MPOrpaMMHBIE CPEJICTBA U IIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a]au;

W3BJICKATh, peoOpa3oBHIBATh " HHTEPIPETUPOBATh  MHQPOPMAIIHIO 0
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UIypaX, MPEACTABICHHYI0 Ha 4YepTexax H
PHUCYHKaX;

NPUMEHATh IIOJIydCHHBIE 3HAHUsS Ha IPaKTUKE: CpPaBHUBATh W AHAJIM3UPOBATH
peallbHbIE CUTYallUU, IPUMEHATh U3YYEHHBIC IOHATHS B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYITMPOBAHHON MPOOIEMBI, MOACIHUPOBATH PEabHBIC CUTYaIlHH
Ha S3bIKE TCOMETPUM, UCCICNAOBATh IIOCTPOEHHBIE MOJENH C HCIOJB30BAHUEM
reOMETPUUYECKUX TMOHATHM M TeopeM, ammapara aiareOpbl, pemarh MpaKTHUYecKue
3a/1a4M, CBS3aHHBIE C HAXOKICHUEM I€OMETPUUECKUX BEINYMH;

UMETh MPE/ICTaBIE€HUsS 00 OCHOBHBIX ATalax pPa3BUTHS T€OMETPUU KaK COCTaBHOM
4yacTH (PyH/JaMEHTa Pa3BUTHUSI TEXHOJIOTUMN.

K xoniy 11 kiaacca oOyqaronmiicss HayquTCs:

CBOOOJIHO ONEpPUPOBATH MOHATUSAMH, CBA3aHHBIMU C IUIMHAPUYECKON, KOHUYECKON U
cepruecKkoil TOBEPXHOCTAMH, OOBSICHSTH CIIOCOOBI MOTY4YEHHUS;

ONEepUpPOBATh MOHATHAMHU, CBA3aHHBIMU C TEJaMU BPAIUCHUS: HUIMHAPOM, KOHYCOM,
cdepoit u mapowm;

pacro3HaBaTh Tella BpalleHus (UMIMHAP, KOHYC, cdepa U map) U OOBSICHITH CIIOCOObI
MOJIy4eHUS TeJl BPALICHMUS,;

K1accupUIIMPOBaTh B3aMMHOE PACIONIOKEHU e Cephbl U MIIOCKOCTH;

BBIYMCIIATh BEIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeNl BpallleHUs, OOBbEMBI H
TUTOMIAI TTOBEPXHOCTEH MHOTOTPaHHUKOB M TN BpAINCHUS, TEOMETPHYECKHX TEN C
npUMeHeHHneM GopMyIt;

CBOOOIHO ONEPHPOBATH MOHATHAMHU, CBSI3aHHBIMH C KOMOMHAIMSIMU TeJl BPAICHUS
MHOTOTPaHHHMKOB: MHOTOTPaHHUK, BIHCAHHBIN B cepy U ONMUCaHHBIA OKOJIO Cephl,
cdepa, BIMCaHHAs B MHOTOTPAHHUK UJTH TEJIO BPAILCHHUS;

BBIYHMCIISATH COOTHOIICHUS] MEXKIY IUIOMAISIMU MMOBEpXHOCTEH U 00BbEMaMU MOI00HBIX
Te,

n300pakaTb M3ydaeMble (UIYpHI, BBIMOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEXKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (PUTYp: BHJA CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHUS
TEJI BpaILCHUS;
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W3BJICKATD, HHTEPIPETUPOBATL U npeoOpa3oBeIBaTh  WHGOpPMALMIO O
[POCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIrypaX, MPEICTABICHHYD Ha 4YepTexax U
pPHUCYHKAX;

CBOOOTHO OTIEPUPOBATH TOHATHEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH ONEPALI U HaJl BEKTOPaMU;

3aJaBaTh IIOCKOCTh YPABHEHHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT;

pellaTh TeOMeTpPUYECKHEe 3a/ayll Ha BBIUMCICHUE YIVIOB MEXIy MPSIMBIMH U
MJIOCKOCTSIMU, BBIYHMCIICHUE PACCTOSIHMH OT TOYKM JIO IUIOCKOCTH, B IIEJIOM, Ha
MpUMEHEHHE BEKTOPHO-KOOPAMHATHOIO METO/IA MPHU PEILLCHUH;

CBOOOJIHO OIEPUPOBATh MOHSITHUSIMU, CBS3AaHHBIMU C JIBHDKCHHEM B IMPOCTPAHCTBE,
3HaTh CBOMCTBA JBUKCHUIA,

BBITIOIHATh M300paKEHUsST MHOTOTPAHHHUKOB M TENl BpAIUCHHS NPH MapajljieIbHOM
MepeHoce, EHTPALHON CHMMETPHU, 3ePKAIbHOW CUMMETPUH, TIPH TOBOPOTE BOKPYT
MpsSMOii, TpeoOpa3zoBaHms TOA00HS;

CTPOUTh CEUYCHHS MHOTOTPAHHUKOB H TEN BpAIlCHUS: CEUCHHUS ITUIMHIpA
(mapayuienbHO M MEPIEHIUKYISIPHO OCH), CEUCHHS KOHYca (TTapajuieIbHbIe OCHOBAaHUIO
U TIPOXOAIIE Yepe3 BEPIIMHY), CEUCHUS 111apa;

HCITOJIB30BAaTh METOJBI IOCTPOCHUS CEYCHHI: METOJ CJICIOB, METOJ[ BHYTPEHHETO
MIPOEKTUPOBAHUS, METO]] TIEPEHOCA CEKYILeH IIIOCKOCTH;

JIOKa3bIBATh TCOMETPUUCCKHIE YTBEPIKICHUS,

NPUMEHATh TeoMeTpudeckue GakThl [JIs pElIeHUsS CTePEeOMETPUUYECKUX 3ajad,
MIPEATONATAIOIMX HECKOIBKO IIATOB PEICHUS, €CIM YCIOBHS MPUMCHEHUS 33JaHbl B
SIBHOU U HESIBHOU (opMme;

pelaTh 3aJa4d Ha JO0Ka3aTeIbCTBO MAaTeMaTHYeCKUX OTHOIICHHUH W HaxXOXIEHUe
T€OMETPUUYECKUX BEIHYHH;

MPUMEHSTH MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAI[MOHHBIE CUCTEMBI IPU
pEIIeHUH CTEPEOMETPUICCKUX 3a]1ad;

NPUMEHATh TONyYeHHbIE 3HAHUS Ha IMpaKTHKe: CpPaBHUBATh, aHAJIM3UPOBATh U
OIICHUBAThH pealbHbIC CUTYALHH, IPUMEHSITh U3ydCHHBIC TOHATHUS, TEOPEMBI, CBOMCTBA
B IpOIECCe TOMCKA pPEIICHUS MAaTeMAaTUUYECKH CHOPMYITHPOBAHHONW IMPOOIEMBI,
MOJICTUPOBATH peajibHble CHUTYallMu Ha S3bIKE T€OMETPUU, HCCIEA0BATh TOCTPOCHHbIE
MOJICIH C MCIOJIb30BAHMEM T€OMETPHYECKUX MOHATHH M TeopeM, armaparta aireOpsl,
pelaTh MPaKTHYeCKUE 3a/1a4H, CBSI3aHHBIC C HAX0XKICHUEM TCOMETPUYCCKIX BEITUIHH;
MMETh TPEACTaBICHUS 00 OCHOBHBIX dTamax pa3BUTHUS TEOMETPUU KaK COCTAaBHOU
yacTH (PyHJaMEHTa Pa3BUTHS TEXHOJOTHM.
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TEMATHYECKOE IINIAHUPOBAHUE

10 KJIACC
KoaunvecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (¢ poBbIe)
n/m MpPOrpaMMbI Bcero Konrpoabibie | - Ipaktieckie o0pa3oBaTeJbHbIE
padoThbI padoThbI pecypebI
1 BBenieHue B crepeoMeTpUIo 23 1
2 BzanmMHoe pacronoxeHue mpsMbIX B 5 1
MPOCTPAHCTBE
3 [TapannenbHOCTh MPSIMBIX U MIOCKOCTEH B 8
MPOCTPAHCTBE
4 HepHeHZ[I/IInyIHpHOCTB NPSIMBIX U o5
MJIOCKOCTEH B MMPOCTPAHCTBE
5) VYTiIB1 ¥ paccTOSIHUS 16 1
6 MHOrorpaHHUKH 7 1
7 BekTops! B IpOCTpaHCTBE 12
8 HOBTOPGHI/IG, 0000IIIEHHE U CUCTEMATHU3AIIUS 5 5
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 6 0
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11 KJIACC

KoumnuecTBo yacos JJIeKTPOHHBIE
Ne n/n E[?(flrl\l;;;(;f;ﬂ"e pRACIR Bcero Kourpoabneie | - Tpaxruiecikue f)lél:)g?())?a?:;bnme
padoThI padoThl pecypebi
1 AHanmuTHYeCcKass TCOMETPHUSI 15 1
5 [loBTOpEHME, 0606HI€HI/£6 u 15 1
CHCTeMaTH3aIl¥sl 3HAHUH
3 OO0BEM MHOTOTPAHHHKA 17 1
4 Tena BpamieHus 24 1
5 [Tnomaay MOBEpXHOCTU i OOBEMBI 9 1
KPYIJIBIX TEJ
6 JIBr>keHU st 5 1
7 [ToBTOpeHME, 0606L[I€HI/£€ u 17 5
CUCTEMAaTH3AIUs 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0

Crp. 13



ITPOBEPAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHUSA OCHOBHOI
OBPA3OBATEJIBHOU IMPOI'PAMMbI

10 KJIACC
Kon .
IIpoBepsieMble IpeAMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOI
NPOBePAEMOro o
o0pa3oBaTe IbHON NMPOrpaMMbl CpeHEro 001ero 00pa3oBaHust
pe3yJabTaTra
7 I'eomerpus
7.1 OnepupoBaTh NOHITUSIMU: TOUKA, NIPsIMasi, JIOCKOCTh
79 [IpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPHU PELICHUU
' reOMETPUYECKUX 3a]1a4
73 OnepupoBaTb MOHATUAMH: MAapAUIETBHOCTh W IMEPHEHAUKYIAPHOCTD
' NPSIMBIX M IJIOCKOCTEN
74 KnaccuduuupoBaTh B3aUMHOE pacloJIOKEHHE NPSIMBIX U IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh MOHATUSAMM: IABYIPaHHBIM yroJsl, TpaHU JBYIPAaHHOIO YIVIA,
7.5 pedpo ABYIpaHHOTO YIa, JIMHEWHBIM yros ABYIPaHHOIO yIja, IpaaycHas
Mepa JIBYTPaHHOIO yIiia
76 OnepupoBaTb NOHSATHSIMH: MHOTOTPAHHHMK, BBINYKIBIA W HEBBITYKIbIN
' MHOTOIPAHHHUK, 3JIEMEHTbl MHOTOTPaHHUKA, IPABUJIbHbIIl MHOTOIPAHHUK
77 PacnozHaBath OCHOBHBIE BHJIbI MHOIOTPAHHHUKOB (IMpaMuia, IpHU3Ma,
' IPSIMOYTOJIBHBIN Mapajuienenunen, Kyo)
KnaccuduuupoBaTh ~ MHOTOTpaHHUKM,  BbIOMpas ~ OCHOBaHMS  JJs
7.8 KIacCU(UKalMK (BBIYKIbIE U HEBBINYKIbIE MHOTOTPAaHHUKH, TPABUIIbHBIE
MHOTOTPaHHMKH, PSAMbIE U HAKITIOHHBIE PU3MBbI, TapaJlIeIeIUIIe b )
7.9 OrnepupoBaTh MOHSITUSIMU: CEKYIIIAs TJIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB
710 OOBACHATD NPUHIUIIBI TOCTPOCHUS CEUEHUH MHOTOTPAaHHUKOB, UCIIOJIB3YS
' METO/ CIIEA0B
CTtpouTh CcE€YEHHMS MHOTOIPAHHUKOB METOJOM CJIEJOB, BBIIOJHATH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTE)KU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (PHUTYp:
BUJI CBEPXY, COOKY, CHU3Y
Pemarp 3agaun Ha HaxoXKJ€HHME T€OMETPUYECKUX BEIMYMH IO oOpasiam
UM aIrOpUTMaM, NPUMEHSSI W3BECTHBIE AHAIUTUYECKUE METOIbl IpHU
7.12 pEIIEHUH  CTAaHJAPTHBIX MaTeMAaTUYECKMX 3a/Jad Ha BBbIUKCICHUE
paccTOSHUN MeXIy ABYMsS TOYKAMU, OT TOYKM 1O NPSAMOH, OT TOUYKHJIO
IIJIOCKOCTH, MEX/ly CKPEIMBAIOIIMMUCS IPSIMBIMU
Pemate 3aaun Ha HaXOXXJIEHHME T€OMETPUYECKUX BEIMYMH MO oOpasuam
UM QJITOPUTMaM, NIPUMEHSSI W3BECTHBIE AHAIMTHYECKUE METOABI IIPU
7.13 pEIIeHUH CTaHJAPTHBIX MAaTeMaTHYEeCKUX 3a7ad Ha BBIYMCIEHUE YIJIOB
MEXIYy CKpPEIMBAIOUMMUCSH MNPSAMBIMH, MEXIY HpPSAMOH U IJIOCKOCTBIO,
MEX]y IJIOCKOCTSIMM, ABYIPAHHBIX YIJIOB
Bbruncnats 00bEMBI U IJIONRAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma,
7.14 nupaMuja) ¢ NpUMEHeHHeM (OpMyYIN, BBIUMCIATH COOTHOIICHHUS MEXIY
IJIOMIASIMUA TIOBEPXHOCTEH, 00bEMaMH OJJOOHBIX MHOI'OTPAHHUKOB
715 OnepupoBaTh MOHSTUSMU: CUMMETPHS B IPOCTPAHCTBE, IIEHTP, OChb H

IIJIOCKOCTb CUMMCTPHH, HCHTP, OCh U IIJIOCKOCTb CUMMCTPHU (bI/Il"ypBI
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W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPIPETUPOBATH HHQPOPMALUIO O

7.16 MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (Urypax, TMPEJACTaBICHHYI0 Ha
YepTekax U PUCYHKAX
[MpumensTe reomeTpuueckue (AKThl I PEIICHUS CTePEOMETPUUECKHX
7.17 3a/a4, MPEINOJaralolX HECKOJIbKO IIAroB pEIICHUS, €CIH YCIOBUS
MpUMEHEHU s 3aJIaHbl B IBHOU (popMme
718 [IpumeHATs TpoCTEWIIME NPOrPaMMHBIE CPEICTBA M DJIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CUCTEMBI ITPH PEILIEHUH CTEPEOMETPUUECKUX 3a7a4
719 [lpuBonuTh NmpuUMeEpbl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U
' JKU3HH, paCIIO3HABATH MPOSBICHUE 3aKOHOB TE€OMETPUU B HCKYCCTBE
[IpuMeHsTh TOJIydeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIU3UPOBATh peajibHbIe
CUTYallU! W MPUMEHSATh U3yUYECHHBIC MOHSTUS B TIPOIECCE MONCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYITMPOBAHHON MPOOIIEMBI, MOJEITUPOBATH PEATbH bIe
7.20 CUTyallUl Ha S3bIKE TEOMETPHUH, HCCIEAOBATh IMOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHMEM T'€OMETPUUECKUX MOHATHI U TeopeM, ammapara anreopsl,
pemaTh ~ TpPaKTHYECKWE  3a/laud,  CBS3aHHBIE C  HaxOXKJACHUEM
TeOMETPUYECKUX BEIMYUH
11 KJIACC
Kon v
IIpoBepsieMble MpeMeTHBIE Pe3yJIbTATHI 0CBOE HUS OCHOBHOIA
MPOBEPSIEMOT0 .
o0pa3oBaTeJIbHOI MPOrPaMMbI CpeIHEro 001ero 00pa3oBaHusl
pe3yJabTaTa
6 I'eomeTpus
OrnepupoBaTh MOHSATHSIMHU: IUIMHAPUYECKAas MOBEPXHOCTh, 00pa3yroIHe
6.1 IUTUHIPUYECKON TOBEPXHOCTH, LWJIMHAP, KOHWYECKAas MOBEPXHOCTH,
o0pazyronme KOHHYECKOH OBEPXHOCTH, KOHYC, cepruecKkas MOBEpXHOCTh
6.2 Pacno3naBats Tena BpameHus (UIUHIP, KOHYC, cdepa H map)
6.3 OOBSICHAT CITOCOOBI MOTYYECHHS TEJ BpaIllCHUS
6.4 KaccudummpoBaTs B3aMHOE pacioyiokeHne chepbl M TMITOCKOCTH
OrnepupoBaTh MOHATHSIMHU: APOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CerMEeHTa, IIAPOBOI CIlIOH, OCHOBAaHME LIAPOBOIO CIIOs, BHICOTA MIAPOBOIO
CJ1051, LIIAPOBOM CEKTOP
6.6 Beruncnsate 00BEMBI M TUIOMIAIM  TIOBEPXHOCTEH Ted  BpalleHUS,
' TEOMETPUUYECKUX TEIl C MPUMEHEHHEM GOPMYIT
OmnepupoBaTh TOHSATHUSMH: MHOTOTPAaHHUK, BIHCAaHHBIH B cdepy
6.7 ONMCAaHHBIN OKOJIO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpalIeHUS
6.8 BbraucisTh COOTHOIICHUST MEXKIY TIJIOMAIMU TTOBEPXHOCTEH U 00BEMaMu
' MOJIOOHBIX TEI
6.9 N3o0paxkaTh u3ydyaeMble (QUIYpHl OT PYKH U C MPUMEHEHUEM IIPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeimonHATe  (BBIHOCHBIC) IIJIOCKME YEPTEKUM U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHUJA CBEpXy, COOKY, CHH3Y; CTPOUTb CEUECHHS TeIl
BpAIICHUS
6.11 V3BnekaTh, MHTEPHPETUPOBATH M NPEeoOpa3oBHIBATE HMHQPOPMALHUIO O

Crp. 15




MPOCTPAHCTBEHHBIX TIEOMETpUUYECKUX (urypax, MpPEACTaBICHHYIO Ha
YepTekax U pUCyHKaxX

6.12

[lpumensTe reomeTpuueckue (AKThl Ui PEHICHUS CTEPEOMETPUUYECKHX
3aja4, MPEANOoJaralolMX HECKOJbKO IIArOB PEIICHMs, €CIH YCIOBUS
MIPUMEHEHUSI 3aJITaHbI B SIBHOU (opMe

6.13

OnepupoBaTh NOHITHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BBIMONHATE IEHCTBUSL CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB H
yMHO)KeHI/Iﬂ BeKTOpa Ha Yucio, O6’I)$[CH$ITB, KaKUMHN CBOIZCTB&MI/I OHH
o0JamaroT

6.15

[IprMeHsITh npaBUIIO NapaJljIesienuIeia P CI0KEHUN BEKTOPOB

6.16

OnepupoBaTb MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJy/Ib BEKTOPA, PABEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, YOI
MEXJly BEKTOpaMH, CKaJISPHOE IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U
KOMILJIAHAPHBIE BEKTOPHI

6.17

HaxomuTh cymMMy BEKTOpPOB M MPOM3BEACHUE BEKTOpa HA YHUCIO, Yrojl
MEXIy BEKTOpaMH, CKaJspHOE MPOU3BEICHHE, PACKIAIbIBATH BEKTOP IO
JBYM HEKOJUIMHEApHBIM BEKTOpaM

6.18

3aI[aBaTB IJIOCKOCTb YPaBHCHHEM B HeKapTOBOﬁ CUCTCMC KOOpAWHAT

6.19

Pemate mpocreiinme reoMeTpUuuecKde 3aadd Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/1a

6.20

Pemmats 3aJJadyud Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKUX OTHOIICHHHA H
HaxOXJICHUEC TCOMCTPUYCCKUX BCIWYHUH II0 o6pa3uaM WK aJIropuT™Mam,
MNpUMCHSA HN3BCCTHBIC METOAbI npu peHICHUN CTaHJapTHBIX
MAaTEMAaTHYCCKUX 3aaa4

6.21

IIpumeHATs DpoOCTEHIIME MPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIITUOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKUX 3a7a4

6.22

IIpuBOIUTE NMpHUMEPBl MATEMATHYECKHX 3aKOHOMEPHOCTEW B IpPUPOAE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3A4KOHOB T€OMETPUH B UCKYCCTBE

6.23

[IpuMeHATh MOJSyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJU3UPOBATH PEAIbHBIE
CUTYyallUM U IPUMEHSATH U3YYECHHBIE ITIOHATUS B MPOLIECCE MIOUCKA PEILCHUS
MaTeMaTUUYECKH CPOPMYIMPOBAHHON MPOOIEMBI, MOICIHPOBATH PEATbHBIE
CUTyallUM Ha S3bIKE T'€OMETPUH, HCCIENO0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAHMEM T€OMETPUYECKUX MOHATUN M TEOpeM, amlmapara anreopsl,
pemath  OpaKkTUYECKHE  3aJayH, CBSI3aHHBIE  C  HAXO0XICHUEM
TEOMETPUYECKUX BEIUYNH
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IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COACPRaAaHUSA

I'eomerpus

7.1

OcHoBHBIE MOHATUA cTepeoMeTpuu. Touka, npsiMas, IJIOCKOCTb, MPOCTPaHCTBO.
[Tonsitue 06 akcMOMaTUYECKOM ITOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U
CJIECTBUS U3 HUX

7.2

BzauMHoe pacrionoxeHue npsMbIX B IPOCTPAHCTBE: MIEPECEKAIOIMECS, [TapalIelIbHbIe
W CcKpenmBawmonmecs npsmbie. [lapamienbHOCTh TOpsAMBIX H  IUIOCKOCTEH B
IIPOCTPAHCTBE: IMapauIelbHbIE IpsAMbIE B IPOCTPAHCTBE, MAPAIICIBHOCTh TPEX
NpSMBIX, MNapaUIEIbHOCTh NPSAMOM M  IUIOCKOCTU. YIIBIC COHAINPaBICHHBIMU
CTOpPOHAaMHU, yroi MEXIYy NpsSMbIMA B mpocTpaHcTBe. [lapannenbHOCTh MIIOCKOCTEH:
MapajyieibHble IUIOCKOCTH, CBOWCTBA NapauIeNbHBIX IUIOCKOCTer. [Ipocreiinme
MPOCTPAaHCTBEHHbIE (UTYphl Ha TIUIOCKOCTH: TeTpadjp, KyO, Mapaienenumnen,
IMOCTPOEHHE CEYEHU

7.3

[lepieHAUKYISPHOCTh MNPSIMOM M IUIOCKOCTH: MEPIEHAUKYISPHbIE INpsIMblE B
IIPOCTPAHCTBE, NMPsAMBIE MapajuIeIbHbIE U NEPIEHAUKYISIPHbIE K MIJIOCKOCTH, MPU3HAK
MEePIEHIUKYIISIPHOCTH MPSIMOA U TIIOCKOCTH, TEOpEMa O MPSIMON MEPHEH AUKYIAPHON
IJIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YTOJ MEXKIY IPSAMOM U IIOCKOCTHIO, IBYTPAHHBIN
YroJj, JMHEHWHBIN yroa ABYIpaHHOIrO ymia. [lepneHIuKyissp U HaKIOHHBIE: paCCTOSTHUE
OT TOYKU JI0 TJIOCKOCTH, PACCTOSIHUE OT MPSIMOIl 10 MIIOCKOCTH, TPOEKIUs GUTYphl Ha
IIJIOCKOCTh. [lepneHauKyIapHOCTh IMJIOCKOCTEW: NMPU3HAK NEPNEHAUKYIAPHOCTH ABYX
TIOCKOCTEN. Teopema 0 TpEX TMepIeH IUKYIsIpax

7.4

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE DJEMEHTHl MHOIOTPAHHUKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHMKH, pa3BEpTKa MHororpaHHuka. [lpusma: n-yronpHas
npu3Ma, 'paHM U OCHOBAHHUsS INPU3MBI, NpsAMas U HAKIOHHAs IPU3MbI, OOKOBas U
IIOJIHAsI TOBEPXHOCTH Npu3Msbl. [lapamienenunesn, npsSMoyroiabHbIN Mapaienenunes u
ero cpoiictBa. [lupammupaa: nN-yronpHas nmUpamuza, rpaHd U OCHOBAHHME MUPAMUJBI,
OoKOBasg W IOJHAs MOBEPXHOCTb MUPAMMJIbl, IPAaBUIIbHAS U yceu€HHas NMUpaMHJA.
OyieMeHThl HpU3Mbl U nupamMubl. llpaBuibHBIE MHOTOTPAHHUKU: IOHSATHE
[PaBUJIBHOTO MHOIOTpaHHMKA, IpaBWJIbHAs NpU3Ma M IMpaBUJIbHAs NUpaMHUAA,
IpaBUIIbHAS TPEYrojibHAas MUPAMKAA U IPABMIBHBIN TeTpasip, Ky0. [IpencraBnenue o
IpPaBUJIBHBIX MHOIOTPAaHHMKAaX: OKTa’Jp, JAOoAcKadAp M ukocadapyrue CeueHus
MPU3MBI U THPaAMUIbI

7.5

CummeTpus B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKHU, NMPSAMOM, MIOCKOCTH.
OneMeHTsl  CUMMETpPUM B NHUPAMHJAX, Mapajulelenunenax, MpaBUIBHBIX
MHOTIOIpaHHMKaX

7.6

BbluncnieHue 5>71€MEHTOB MHOTOIPaHHMKOB: pEOpa, aumaroHanu, yriel. Ilmompaas
OOKOBOI MOBEPXHOCTH U IOJIHON IOBEPXHOCTH PSAMOM MTPU3MBI, IUIOIA/Ib OCHOBAHU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MPsAMOM Mpu3Mbl. [Inomaas 00KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU NIPABUIBHOW NMUPAMUJbI, TEOPEMA O IIOLRIN YCEUYEHHOM NMUPaMHIBIL.
[TonsiTre 06 00bEMe. OOBEM TUpPaMUIBL, TPU3MBI

7.7

[TonoGHbIe Tena B mpocTpaHcTBe. COOTHOIICHHUS MEXAY IUIOIMAISIMHI TTOBEPXHOCTEH,
00BéMaMH ITOTOOHBIX TET
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11 KJIACC

Kon
6

IIpoBepsieMbIi 3J1IeMEHT CO/Ie PKaHUSA
I'eomerpus

6.1

Hunuaapuyeckas MOBEPXHOCTh, 00pa3ylolye HUJINHAPUYECKON MOBEPXHOCTH, OCh
HUIUHAPUYECKOW MoBepXHOCTH. LlmnuuHap: ocHOBaHUsS M OOKOBas MOBEPXHOCTD,
oOpasyromast U OCh, IJIOMRAIL OOKOBOW U MOJHOM MOBEPXHOCTH

6.2

KoHnueckass TOBEpXHOCTh, 00pa3yrone KOHUYECKOW MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYECKOW TmoBepxHOCTH. KOHYC: OCHOBaHWE W BEpIIMHA, OOpa3yrom@s U OCh,
oAb OOKOBOM M TOJHOW MOBEPXHOCTH. YCEUEHHBIA KOHYC: 0Opasyolme H
BBICOTA, OCHOBAHMUS M OOKOBAasi IOBEPXHOCTh

6.3

Cdepa u map: 1eHTp, paauyc, IuaMeTp, IJIONLRAb MOBepxXHOCTU chepbl. Bzanmuoe
pacrionoxeHne cepbl U TIIOCKOCTH, KacaTelbHAas IUIOCKOCTh K cdepe, TUIomaip

chepsl

6.4

N3o0paxkeHne Ten BpaleHus Ha TIOCKOCTH. Pa3BEpTKa MUIMHIpA ¥ KOHYCa

6.5

KomOuHanuu Ten BpanieHus 1 MHOTOTpaHHUKOB. MHOTOTpaHHHUK, ONMCAHHBIM OKOJIO
cdepsl, cdepa, BIUCaHHAsi B MHOTOTPAHHHUK, WJIU TEJIO BPAIICHHUsI

6.6

[lonsitue 06 oO0néme. OcHOBHBIE cBoOMcTBa 00BEMOB Tei. Teopema 00 00BEME
MPSIMOYTOJIBHOTO TIapayieNienumneaa u cieAcTBus u3 He€. OO0bEM HUIUH/pA, KOHYCA.
O06bEM mapa 1 oL chepsl

6.7

[NopoOubIe Tena B mpocTpancTBe. COOTHOLICHUS MEXKIY IIJIOURAASIMU MTOBEPXHOCTEH,
00BéMaMH ITOTOOHBIX TET

6.8

Cevenust nuiaMHApa (MapajuledbHO M TEPHEHIMKYISPHO OCH), CEYEHMsI KOHyca
(mapajuieIbHOE OCHOBAHMIO U TPOXOSAIIEE Yepe3 BEPUIMHY), CEUEHUs 1apa

6.9

Bextop Ha muockocth M B npocTtpaHcTBe. CIIOKEHME W BBIUUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4yucio. PasnokeHue BeKTopa mo TpEM HEKOMILIAHAPHBIM
BekropaM. [Ipasuno napamienenunena. Pemenne 3ana4, CBA3aHHBIX C IPUMEHECHUEM
IIpaBUJI ACVCTBUM C BEKTOpaMH

6.10

[IpsmoyronpHast cucteMa KOOpAMHAT B TpocTpaHcTBe. KoopauHaThl BeKTopa.
[Ipocreiinme 3agaun B KOOpAMHATax. YTojl MeExIy Bekropamu. CkalsipHOe
IIpOU3BE/ICHUE BEKTOPOB. BbluncieHHe yITIOB MeEXAy NPSMBIMH M IJIOCKOCTSIMH.
KoopimHaTHO-BEKTOPHBINA METO IPU PELICHUU T€OMETPUYECKUX 33134
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ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHSA OCHOBHOU OBPA3OBATEJBHOU IMPOI'PAMMDBbI CPEJIHEI'O
OBIIEI'O OBPA30BAHUA

Kon
NMpoBepPsAeMOro
TpeOOBaHUsI

IIpoBepsiemble TpeOOBaHUSA K NPEIMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHO# 00pa30BaTeJJIbHOM NMPOrpaMMbl CpeHero o01ero
o0pa3oBaHus

BJ'IaI[eHI/IC MCTOJaMH JOKa3aTCJIbCTB, aJITOpUTMaMU PCHICHUA 3aJady;
yMeHue (GOpMyIUpOBaTh M OMNEPUPOBATH MOHSATUSIMH: OIpEIENCHUE,
aKcHoMa, TeopeMa, CJCICTBUE, CBOWCTBO, IPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCUIIBHBIE (POPMYITHPOBKH; MPUMEHSTh MX; yMEHHE (HOPMYINPOBATH
o0paTHOE€ M TPOTUBOIOJIOKHOE YTBEP)KIACHHE, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJl MAaTEeMAaTUYECKOW WHJIYKIIHH;
MNPOBOJAUTH JOKA3aTCIIbHBIC PACCYKACHUA ITPHU PCHICHHUHN 3a1a4, OLICHHUBATH
JIOTHYECKYI0  TPAaBWJIBHOCTh  PACCY)KICHHWH; YMEHHE  OINEpPUpPOBATH
MOHSATUSMHU: MHOXKECTBO, IMOJMHOKECTBO, OMEpAIlU HaJ] MHOXKECTBAMHU;
YMCHUEC HUCITOJIB30BaTh TeOpeTHKO-MHO)KCCTBCHHbIﬁ arrapar JJIA
OIHMCAaHUsI PEaTbHBIX MPOIIECCOB U SIBJICHHUM W MPH PEIICHUU 3a]a4, B TOM
YHCclie U3 APYTUX y4eOHBIX PEIMETOB; YMEHUE OMEPUPOBATH MOHITHUIMH:
rpad, CBs3HBIN Tpad, gepeBo, MUK, Tpad Ha TIIOCKOCTH; YMCHHE 3a]aBaTh
U OMHCHIBATH Tpadbl Pa3TUYHBIMU CIIOCOOAMH; MCIIONIB30BaTh Tpadbl MPH
peleHny 3a1a4

YMeHue onepupoBaTh MOHSTUSMH: HaTypaJlbHOE YHCIIO, 1LI€JI0€ YHCIIO,
CTETEeHb C LIEJIBIM MOKa3aTeseM, KOpeHb HaTypaJbHOW CTENEHH, CTEIEeHb C
palMoOHAIBHBIM ITOKa3aTeNeM, CTENeHb C JCHCTBUTEIBHBIM ITOKa3aTelIeM,
jJorapuM 4McIa, CHUHYC, KOCHMHYC M TaHIEHC IPOU3BOJBHOIO YHCIA,
OCTaTOK I10 MOJIYNIO, PAallMOHAIBHOE YHCIIO, WPPALMOHAIBHOE YHCIO,
MHOKECTBA HATypaJbHBIX, ILEJbIX, PAlUOHAIBHBIX, JEHCTBUTEIbHBIX
YHCel; YMEHUE UCIIOIb30BaTh NPU3HAKU AECIMMOCTH, HAUMEHBIIMN OO
JeTUTeNs W HauMeHbllee oO0mee KpaTHoOe, alroputM EBximmaa mpu
peLIeHNH 3a7a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3ULIUOHHBIMU CHCTEMaMU
CUHCJICHUS]; YMEHUE BBITIOIHATH BBIYMCIICHUE 3HAUEHU I U TpeoOpa3oBaHus
BBIPQXEHUM CO CTEMEHSAMH W Jiorapudmamu, mpeoOpa3oBaHUs JPOOHO-
pallMOHANBHBIX  BBIPAKEHUH; yYMEHHUE  OINEpUPOBATH  IOHSTUSAMMU:
MOCJIeIOBATEIbHOCTh, apU(METHUECKass IPOTrPEeCcCHsi, TI'eoMETpUYecKast
nporpeccusi, OECKOHEYHO YObIBAIOIas TIE€OMETpUYECKas IPOIPECCHUss;
yYMEHHE 3aJaBaTh I1OCJIEA0BATENBHOCTH, B TOM 4YHCIE C ITOMOIIBIO
PEKYpPEHTHBIX (OPMYJ; YMEHHE ONEpUPOBATH MOHATUAMH: KOMIUIEKCHOE
YHCIIO0, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb W  apryMEHT
KOMIUJIEKCHOTO ~ 4Yucia,  ¢GopmMa  3allUCH  KOMIUIEKCHBIX — YHCEl
(reomeTpuuecKasi, TPUTOHOMETpUYECKass M  anreOpandeckas); YMETh
MPOU3BOJNTHh ApU(IMETHUECKHE JCHCTBUS C KOMIUJICKCHBIMH YHCIIAMH;
OPUBOJUTH MPUMEPHI UCHOJB30BAHMS KOMIUIEKCHBIX YHCENl; OIEpUPOBATh
HOHATHAMM: Marpupa 2x2 u  3x3, onpenenuTenb  MaTpUILLbL,
FeOMETPUUYECKUN CMBICII ONPEIEIUTENS

YMeHne onepupoBarh IOHATHSAMH: PAllMOHAIBHBIC, MPPAalMOHAJIbHBIC,
IOKa3aTeNbHble, CTENEHHbIe, Jorapu@muueckue, TPUTOHOMETPUUYECKUE
YpaBHEHHUsSI UM HEPABEHCTBA, HUX CHUCTEMbI; YMEHHME OIEPUPOBATH
MOHATHSAMH: TOXKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
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HEPABEHCTBO, CHCTEMa YPAaBHCHUN U HEPABEHCTB, PABHOCHJIBHOCTH
YPaBHEHHM, HEPAaBEHCTB M CHCTEM; YMEHUE pEIATh ypPaBHEHHS,
HCpPpAaBCHCTBA U CHUCTCMbI C IIOMOIIBIO Pa3IMYHBIX HpI/IéMOB; peuaThb
YpaBHCHUA, HCPABCHCTBA W CHUCTEMBI C IIapaME€TpoOM; IMPUMCHATH
YpaBHECHUs, HEPABEHCTBA, MX CUCTEMBI Ul PEIICHHUS MaT€MaTUYECKUX
3a7a4 W 3a7a4 U3 PasIuYHbIX 00JIaCTell HAYKU M PeaIbHOM KU3HU

YMeHue onepupoBaTh NOHATUAMHU: (QYHKUHS, YETHOCTh (YHKIIUH,
NEePUOANYHOCTh (YHKIIUH, OTPAaHUYCHHOCTh (PYHKIHH, MOHOTOHHOCTb
GyHKIMH, 3KCTpeMyM (QYHKUMM, HauOoJblllee M HauMEHbIEe 3HAYECHUs
(GyHKIMHM Ha TPOMEXKYTKE, HempepblBHas (DyHKIUs, aCUMOTOTHI rpaduka
GyHKIMM, TIepBas ¥ BTOpas MPOM3BOAHAS (YHKIHH, TEOMETPUUECKUN U
¢usnyeckuil CMBICT TNPOU3BOJIHOM, IepBOOOpasHas, ONpeaeaEéHHbIN
UHTETpal, yMEHHE HAXOAUTh AaCUMIITOTHI Tpaduka (QyHKIHH; yMEHHE
BBIYHCIISATH  NPOU3BOMHBIE  CYMMBI, IPOW3BEACHUS, YAaCTHOTO H
KOMIO3UIIUN (YHKLIMM, HAXOIUTh ypaBHEHHUE KacaTelIbHOH K Trpaduky
(GyHKIMHM; YMEHHE HAaxOIUTh IPOM3BOAHBIC JIIEMEHTAPHBIX (DYHKIHIA;
YMEHHE HCIOIb30BATh MPOU3BOJIHYK JUI MCCIelOoBaHUSA (DyHKUIUH,
HaXOJUTh HauOOJbIIME M HAaUMEHbIIME 3HAYeHHUS (YyHKIUN; CTPOUTh
rpagUKi MHOTOWIEHOB C HCIIOJIb30BAaHHEM arllapara MaTeMaTH4eCKOTo
aHallu3a; MPUMEHATb IPOU3BOJIHYK Ul HAXOXAEHUS HaWIydllero
peleHuss B NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-?KOHOMUYECKUX U
¢u3MYeCKUX 3a/7a4ax; HaXOMUTh TUIOMRAAA B OOBEMBI (UTYp C TTOMOIIBIO
UHTErpaia; MNPUBOIUTH IMPUMEPhl MAaTEMaTHYECKOIO MOJAEIMPOBAHUS C
NOMOIIBIO U (depeHIInaIbHBIX YpaBHEHU I

YMeHue onepupoBath NOHATUSIMH: TpaduK (QyHKIIUU, oOpaTHas (yHKIIUSA,
KOMIO3UIUsl (YyHKIUN, JUHEHHas QyHKOHUS, KBaapaTH4Has (QyHKIus,
pannoHanbHass (QYHKIUs, CTeTeHHass (QyHKIHUS, TPUTOHOMETPUUYECKUE
GyHKIMHM, OOpaTHbIE TPUTOHOMETpUYECKHE (YHKIHMH, TOKa3zaTeabHas U
ngorapudmuueckass (yHKIUU; YMEHHE CTPOUTH TpaguKh H3Y4CHHBIX
GyHKIUH, BBITMIOJIHATh ~ TpeoOpa3oBaHusi  rpadukoB GbyHKIUH,
UCIOJIb30BaTh TpaduKu I U3Y4CHHUS MPOLIECCOB M 3aBUCHUMOCTEH, MpH
pelIeHNH 3amad W3 JPYrux y4eOHBIX MPEJAMETOB W 3a/ad M3 peabHOM
KW3HW; BBIpaKaTh (OPMYIaMH 3aBHCHMOCTH MEXKAY BEIHYHMHAMU;
UCIIOJIb30BAaTh CBOMCTBA M rpaduku (PYyHKUMH JUIS pelleHHs ypaBHEHUIH,
HEPaBEHCTB M 33/1a4 C TapamMeTpamu; H300pakaTb Ha KOOPAWHATHOM
IJIOCKOCTH MHOJKECTBA PEIICHU I YPaBHEHU, HEPABEHCTB M HX CUCTEM

YMeHue pemaTth TEKCTOBBIE 3aJaud pasHbIX THUIOB (B TOM YHCIE Ha
HPOLEHTHI, J0JIM U YacTH, HAa JBUXKEHHE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HaJIOTH, 33Ja4dl U3 00JacTH yIMpaBJIEHUS JUYHBIMU M CEeMEHHBIMH
(¢uHAaHCAaMHU); COCTaBJISITh BBIPAKEHUS, YpaBHEHHUs, HEPaBEHCTBA U HX
CHUCTEMBl II0 YCIOBHUIO 3aJaud, MCCIENOBATh IIOIYYEHHOE PEIICHHUE U
OLICHUBATh IPABJONOAOOHOCTh pE3YJAbTATOB; YMEHHE MOJICIMPOBATH
peallbHbIE€ CUTyallUM HA S3bIKE MAaTEMATHUKH; COCTABJIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBMIO 33]1a4M, UCCIIEI0BATh
IIOCTPOEHHBIE ~ MOJIEIM C  HMCIOJIb30BAHMEM  ammapara  anreOpsl,
WHTEPIPETUPOBATH NOJIYYCHHBIN PE3yIbTaT

YMeHune onepupoBaTh MOHSTUSIMU: CpeHEe apu(MeTHuecKoe, MeIuaHa,
HauOoJblllee W HaMMEHbIlee 3HAUCHUS, pa3Max, TUCIEpCHs], CTaHJapTHOE
OTKIIOHEHHE YHCIOBOrO HabOpa; yMEHHE H3BJIEKATb, MHTEPIPETUPOBATH
WHGOPMAITNIO, MPEJCTABICHHYIO B TabNWIlaX, Ha Auarpammax, rpadukax,
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OTPaXKAIOIIYI0 CBOMCTBA PEATBHBIX MPOIECCOB U SBJICHUM; MPEACTABIIATh
HHPOPMAIIMIO C TOMOUKI0 TabMWIl M JUarpaMM; HCCIEIOBATh
CTaTUCTUYECKUE JaHHBIE, B TOM YHCIIE C NMPUMEHEHUEM TIpaPuUECKUX
METOJ/IOB M 3JIEKTPOHHBIX CPEJICTB; TPAPUUECKH MCCIIEI0OBATH COBMECTHBIE
HaOJI0/IEHHU S C TOMOIIBIO TUarpaMM pacCEeMBaHMS U JIMHEHH Ol perpeccuu

YMeHue onepupoBaTh MOHATHAMH: CIy4alHBIA ONBIT M CIydalHOE
COOBITHE, BEpPOATHOCTh CIY4allHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSATHOCTh C WCIOJB30BAaHHEM TpaQUUECKHX METOJOB; MPHUMEHSIThH
GOpMyNBI CIOKEHUS W YMHOXEHHUS BEpOSATHOCTEH, (GOpMyITy IOIHON
BEpOATHOCTH, (opmyiy bepHymimn, komOuHaTtopHble (AKTbl U (GOPMYIIBI;
OLICHUBATh BEPOSTHOCTH pPEATBbHBIX COOBITUH; YMEHHE OIEepUPOBATH
NOHATHSMU: ClIydaiiHas BENMYMHA, paclpelelieHHe BEpOATHOCTEH,
MaTeMaTHYecKoe OXXKHUJIAaHUE, AUCIEpCUs W CTAaHAAPTHOE OTKIOHEHHE
CIlyJallHON  BeNWYWHBI, (QYHKIWH  pacrpenelieHuss W TUIOTHOCTH
PaBHOMEPHOTI0, NMOKa3aTeIbHOTO U HOPMAJIBHOIO paclpesieieHuit; yMeHue
MCIIOJIb30BAaTh CBOMCTBA M3yUYEHHBIX paclpeieleHuil Ul peleHus 3a1ay;
3HAKOMCTBO C TIOHSTHSAMH: 3aKOH OOJBIIMX YHCEN, METOJBI BHIOOPOYHBIX
UCCIICIOBAHUI; YMEHHE TMPHBOIUTH IPUMEPHl MPOSBICHUS 3aKOHA
OONIPIIIMX YHCENl B MPHUPOAHBIX W OOINECTBEHHBIX SBJICHUSX; YMCHHE
OIIepPUPOBATH TOHATHIMHU: COYETAHHE, NEPECTAaHOBKA, YHCIO COYCTAaHUH,
YUCJIO  TMEepecTaHoBOK; OuHOM  HbloTOHA; yMeHHEe  NPUMEHSTh
KOMOMHATOpHBIE (PAKTBI M PACCY)KACHUS ISl PEIICHUs 33/1a4; OI[CHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHIA; COCTABIATH BEPOSTHOCTHYIO MOJIEINb U
MHTEPIPETUPOBATH MTOJTyYEHHBIN pe3yabTaT

YMeHue omepupoBarth  MOHATUSAMHM: TOYKAa, MpsMas, IJIOCKOCTb,
MPOCTPAHCTBO, OTPE3O0K, JIyd, BEIMUYMHA yIJIa, TIJIOCKUWA YroJl, ABYTPAHHbIN
Yroji, TPEXTPAHHBIM YIoJI, CKPEIMBAIOIMECS NPSMbIE, MMApaUIEIbHOCTh U
MEPIEHUKYISIPHOCTh MPSAMBIX MU IUIOCKOCTEH, YIOJI MEXAY IPSMBIMH,
YIOJI MEXIy NpAMOM M TUJIOCKOCTBIO, YrOJd MEXAY MJIOCKOCTSIMHU,
pacCTOsIHUE OT TOYKHM JI0 TUIOCKOCTH, PACCTOSHUE MEXIY MNPSIMBIMH,
pacCTOsSIHUE MEXAY MJIOCKOCTSIMH; YMEHHUE HCIOJIb30BaTh NPU PELICHUU
3a1a4 HU3Y4YCHHBIC (1)aK1“I>I U TCOPCMBI IIJIAHUMETPHUH, YMCHUC OLICHUBATDH
pa3Mepbl OOBEKTOB OKPYXKAIOILETO MHpA; CTPOUTH MaTeMaTH4ecKue
MOACIIM C TIOMOIIBKO TICOMETPUUCCKUX MOHATUN U BCJIMYUH, PpPCIIATH
CBs3aHHBIC C HUMHU MPAKTUYCCKHEC 3a1a4n
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YMeHue omepupoBaTh MOHATHSAMH: IUIONRAbL (GUTYPB, 00BEM (UTYpHI,
MHOTOTPAHHHK, TPABWJIBHBI MHOTOTPAaHHUK, CEUYCHHE MHOTOTPAaHHUKA,
KyO, Mapajuleienumnes, Npu3Ma, NHpamMuaa, ¢GUrypa M MOBEPXHOCThb
BpallleHUsl, UUIUHAP, KOHYC, map, cdepa, IUom@Ab cdepbl, MIOAIL
MOBEPXHOCTH THPAMHJIbI, TPHU3MBI, KOHYyCa, NHJIMHIpa, O0BEM Kyoa,
IOPSIMOYTOJIBHOTO ~ MapajuleNenunena, MUpPaMHUIbl, TPU3MBI, LHJIWHIPA,
KOHYCa, Ilapa, pa3BEPTKa MOBEPXHOCTH, CEUCHMS KOHYCa M LUIMHJPA,
napajulellbHble OCH MJIM OCHOBAaHMIO, CEYEHHE Iapa, IUIOCKOCTb,
Kacaromasicss  cepbl, LMUIUHIpPA, KOHYCA; yMEHUE CTPOUTh CeYeHue
MHOTOTPaHHHKA, M300pa’kaTh MHOTOTPAaHHUKH, (UTYpPbl U TOBEPXHOCTH
BpAIICHUS, UX CEYECHUS, B TOM YHCIIE C ITOMOIIBIO MIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSATh CBOWCTBA I'€OMETPUUYECKUX (DUTYp, CAaMOCTOSTEIBHO
dopMyITHpOBaThH OIpENeIeHUsT N3y4aeMbIX (DUTYP, BBIABUTATH THIIOTE3BI O
CBOWCTBAaX M MpPH3HAKAX TEOMETPUYECKHX (HUTYp, OOOCHOBBIBATH HIIH
ONpOBEpraTh UX; YMEHHWE NPOBOAWUTH KIACCHPUKALMIO (UIYp 1O
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Pa3IMdYHbIM IIPHU3HAKaM, BbIIIOJHATH H€06XOI[I/IMBIC JOITIOJIHUTCIIBHBIC
IMOCTPOCHUA

11

YMeHune omnepupoBaTh HOHSATHSMH: JBUXKEHHE B  IPOCTPAHCTBE,
napajyieNIbHbI MepeHoCc, CUMMETPUsI Ha MJIOCKOCTH U B NPOCTPAHCTBE,
MOBOPOT, TIpeoOpazoBaHUE MMOAO0OWs, TOAOOHBIE (UTYPBI; YMEHHUE
pacro3HaBaTh paBHbIE U MOJO0OHBIE (UTYpHl, B TOM YHCIIE€ B HPHUPOAE,
HCKYCCTBE, apXUTEKType; MUCIOIb30BATh TECOMETPUUECKUE OTHOILCHUS MPH
PCIICHHUHN 3a/Ja4; HaxXxO0AWTb TI'COMCTPUYCCKUC BCINMYUHBI (I[J'II/IHa, yroJ,
IJI0L@Ab, 00BEM) MPU PEUICHUHU 33/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB U
us3 peaanOi/'I JKU3HU, YMCHHUC BBIYUCIIATE TCOMCTPHUYCCKUC BCIMYUHBI
(mMHa, yroj, IIOM@Ab, OOBEM, IUIOIMAML TOBEPXHOCTH), HCIOIB3YS
u3ydeHHble (OpMYJbl M METOJbI, B TOM YHCIE: IJIOLU@Ab MOBEPXHOCTH
NUpaMU/Ibl, TPU3MBI, KOHYCa, IMJIMHIAPA, IUIONRAb chepbl; 00bEM Kyoda,
IPSIMOYIOJIBHOIO ITapajlIejIeNuIena, IUpaMUAbl, IPU3MBI, LUJINHJIPA,
KOHYcCa, IIlapa; yMEHNE HaXOAUTh OTHOIEHUE 00bEMOB TOJOOHBIX QUTYD
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YMeHue onepupoBaTh MOHATUSAMM: NMPSMOYIOJbHAs CUCTEMa KOOPAMHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPJMHATHI BEKTOpa, CyMMa BEKTOPOB,
IpPOM3BENICHNE BEKTOpa Ha YHCIO, PA3JIOXKEHHEe BEKTopa Mo 0Oaswucy,
CKaJISIpHOE IPOU3BEAECHUE, BEKTOPHOE IIPOU3BEICHHE, YIOJI MEXIy
BEKTOpPaMHU; YMEHHUE HCIIOJIb30BAaTh BEKTOPHBIM M KOOPAMHATHBIH METO.
JUISL pEIICHU s TEOMETPUUYECKUX 3374 M 3a7a4 JPYruX y9eOHBIX IPEIMETOB

13

YMmeHne BBI6I/IpaTB HOI[XOI[}II_L[I/II;'I MCTO AJId pCHICHUA 3a1a4u, IOHUMAaHHC
3HAQYUMOCTH MAaTEMaTUKA B H3YUYEHUHM NPUPOIHBIX U OOIIECTBEHHBIX
MpPOIECCOB M SIBJICHUM; YMEHHE paclio3HaBaTh IMPOSIBICHUE 3aKOHOB
MaTCMAaTHUKA B UCKYCCTBC, YMCHUC NMPUBOJUTH MPUMEPHI MATEMATUYCCKUX
OTKPBITHH POCCUMCKON 1 MUPOBOM MaTeMaTHYeCKOH HayKu
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INEPEYEHDb 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBbBIX HA EIJ 11O

MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT CO/Ie PKAHUS
1 Uucna v BEIYUCICHUS
1.1 Hatypanbsabie u nensie yncina. [I[pu3Haku 1eIMMOCTH LENbIX YUCEI
12 Pannonansuple uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, IPOLIEHTHI,
OECKOHEUYHBIE TIEPUOMIECKUE TPOOH
13 Apudmernueckuit KOPEHb HaTypaJIbHOU CTEIICHU. HerictBus c
apuMETHUYECKIMU KOPHSIMH HATypalbHOU CTENEHH
14 Crenenb ¢ mensIM mokazareneM. CTeleHb ¢ palMOHAIBHBIM ITOKa3aTeNeM.
CBolicTBa CTENEHU
15 CuHyc, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIOBOTO apryMeHTa
1.6 Jlorapugm uuncna. JlecaTHUHbIE U HaTypaJIbHbIE JOrapu(pMbl
JetictButenbHble uyuciia. ApudMeTHUYECKUE OMEepaluud ¢ JeHCTBUTEILHBIMU
1.7 yrcnamu. [lpuOnrk€HHBIE BBIYUCICHHS, MPABHJIA OKPYIVICHUS, MPUKUIKA U
OIICHKA Pe3yNIbTaTa BBIYMCICHUIN
1.8 IIpeoOpazoBaHye BhIpaKEHU I
1.9 KommnnekcHbie uncna
2 YpaBHEHUS U HEPABEHCTBA
2.1 Ilenbie 1 1poOHO-pallOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHaibHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUs
24 [TokazarenbHble U JIOTapU(PMUUYECKHE YPaBHCHUS
2.5 Ilenbie 1 1po6HO-panOHaIbHbIE HEPABEHCTBA
2.6 WppanmonaibHble HEpaBEHCTBA
2.7 [TokaszarenbHble U JIorapu(MUUYECKue HEpPaBEHCTBA
2.8 TpuroHomerpruyeckue HEpaBeHCTBA
2.9 CucTeMbl U COBOKYITHOCTH YpaBHEHUN 1 HEPABEHCTB
2.10 YpaBHEHUs,, HEPaBEHCTBA U CHCTEMBI C TapaMeTpaMu
211 Marpuna cucremsl IMHEWHBIX ypaBHEHU . OnIpeienuTeNb MaTpUIlbl
3 OyHKIMU U TpaduKu
31 Oynknus, cnocoOwl 3aganus QyHkuu. ['paduk dyrkiuu. Bzaumao oOpaTHbIE
¢byukiuu. Yetabie n Heu€THbIe PyHKUMU. [lepronuyeckue QyHKIHN
OOnacte ompeneneHUs W MHOXKECTBO 3HaueHUU ¢yHkuu. Hymu dQynkaun.
32 [TpoMexXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DyHKIUU.
Maxkcumymbl 1 MUHUMYMBI GyHKiHH. Hanbonbliee v HauMeHbllee 3HAYEHUE
(GyHKIIUM HA TPOMEKYTKE
33 CrenenHas (yHKUMS C HATypaJlbHBIM M LETbIM IOKazaTeneM. EE cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0i CTeIeHU
3.4 Tpuronomerpuyeckue QyHKIUH, UX CBOMCTBA U TpauKu
3.5 ITokazatenpHas u gorapudmuueckas QyHKINHU, UX CBOMCTBA U rpaduKu
3.6 Toukn paspeiBa. AcuMmMnTorhl rpadukoB ¢yHkinuii. CBoicTBA (QyHKIIUH,
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HEIIPEPBIBHBIX HA OTPE3Ke

3.7 ITociiegoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS OCIIEJOBATEIbHOCTEN
38 Apudmerrueckass W reoMerpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
MPOLIEHTOB
4 Hauana maremaTuyeckoro aHaimsa
4.1 ITpousBoaHas dynkuuu. [IponsBoaHbIe d1eMEeHTAPHBIX QYyHKITHI
[IlpuMeHeHNEe TPOM3BOAHON K HMCCIIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 sKcTpeMyMbl. HaxoxneHue HamOOoJbIIero U HAaMMEHbBILEro 3HAYeHHS (QYHKIUU
Ha OTpe3Ke
4.3 ITepBoobOpa3zHas. MuTerpan
5 MHo’xecTBa U JIOTHKa
5.1 MHuoxecTBO, orepaliiu Hajl MHOKecTBamMu. Jluarpammer Diinepa — Benna
5.2 Jloruka
6 BeposiTHOCTP U cTaTHCTHKA
6.1 OnucarenapHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 Kombunuaropuka
7 I'eomerpus
7.1 Duryps! Ha IJIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 NOBEPXHOCTH BPALLECHUS
7.5 KoopamHatel 1 BEKTOPbI
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