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INOACHUTEJIbBHAS 3AIINCKA

I'eomerpust sBiIsieTCss OHUM U3 0a30BBIX KypCOB Ha YPOBHE CpeIHEro oouiero oopazoBaHMsl, Tak
Kak 00ecrneunBacT BO3MOXKHOCTb HW3YUEHHs JUCIHMIUIMH €CTECTBEHHO-HAYYHOH HAINpaBICHHOCTH U
IIPEIMETOB T'yMaHUTapHOro nukia. [TockonbKy joruyeckoe MblUIeHHE, (GOPMUPYEMOE MPH U3YUEHUU
00y4aromUMUCs MOHATUIHBIX OCHOB T'€OMETPHH, IPU JI0KA3aTEIbCTBE TEOPEM U IOCTPOCHUH LIENOYKU
JIOTUYECKUX YTBEPKIACHUHN IIPU PEIICHUM I'€OMETPUYECKUX 3a]a4, YMEHHUE BBIIBUIATH M OIPOBEPrarh
TUIIOTE3bl HENOCPEACTBEHHO HCIOJB3YIOTCS IIPU PEILICHUM 3a4ad E€CTECTBEHHO-HAy4YHOIO IMKJIA, B
YaCTHOCTH (PU3MUECKUX 3ajau.

Ilesnb ocBoeHuUs mporpamMmbsl yueOHOro Kypca «l'eomerpusi» Ha yriiyOJaEHHOM ypOBHE — pa3BUTHE
WH/IMBUYAIBHBIX CHOCOOHOCTEH OO0yJalomuxcs IpH HM3YyYCeHUH TeOMETPUH, KaK COCTaBIIAIOIICH
npeaMeTHoi obnactu «MaremaTtuka U MH(OpMaTHKa» yepe3 o0ecrieyeHre BO3MOXKHOCTH IPUOOPETEHUs
U WCIOJb30BaHUS 0oJiee TIYOOKHX T'€OMETPHUUECKUX 3HAHWW M JEHCTBHH, cenU(PUUHBIX T€OMETpUH, U
HEOOXOAUMBIX Ul YCHELIHOro MNpo(ecCHOHAIBHOIO 00pa30BaHMs, CBS3aHHOIO C MCIOJIb30BAHUEM
MAaTE€MaTHKH.

[IpuopuTeTHBIMM 3a7ayaMM Kypca T€OMETpUM Ha YIIIyOJEHHOM YpPOBHE, pACIIUPSIOIIUMHU U
YCUJIMBAIOIUMU Kypc 0a30BOr0 ypOBHS, SIBJISIIOTCS:

paclIMpeHue MpeJICTaBIeHUs] O TEOMETPUM KaK 4YacTH MHUPOBOH KylbTypbl M (opMupOBaHUE
OCO3HaHUS B3aUMOCBSI3U I'€OMETPHUU C OKPYKAFOLIUM MUPOM;

(dbopMHUpoBaHKE NPEACTABICHUS O IPOCTPAHCTBEHHBIX (UTypax KaK O BXKHEHIINX MaTeMaTHUYECKUX
MOJEJIAX, ITO3BOJSIIOIIMX ONMCBHIBATH M M3y4aTh pa3HbIC SBJICHHUS OKPYXAIOLIEro MHpa, 3HAHHE
MOHATUIHOTrO amnmnapara 1o pasaeny «CrepeoMeTpus» yueOHOro Kypca reoMeTpHH;

dbopmMupoBaHHE YMEHHsS BIaJIETh OCHOBHBIMH TOHSATHSIMH O TIPOCTPAHCTBEHHBIX (QHUTypax M HX
OCHOBHBIMM CBOICTBaMH, 3HaHHE TeopeM, (opMyn M yMeHHE WX NPUMEHATh, YMEHMs JIOKa3bIBaTh
TEOPEMBI U HaXOJUTh HECTAHAAPTHBIE CIIOCOOBI pELIEHMS 3a/1a4;

(dbopMHpOBaHNE YMEHUs paclio3HaBaTh HA YEPTEXax, MOJEIAX U B peaJbHOM MUPE MHOTOTPAaHHUKHU
U TeJa BPALEHUsl, KOHCTPYHPOBATh F€OMETPUUECKUE MOJIEIH;

¢dbopMHpOBaHHE TOHMMAaHHUS BO3MOXXHOCTH AKCHOMAaTHYECKOTO TOCTPOEHHUS MaTeMaTHYEeCKUX
Teopuit, GOpMUPOBAHNE TOHUMAHUS POJIM AKCMOMATUKHU MIPH MPOBEICHUU PACCYKICHUII;

(dbopMHpoBaHHE yMEHUS BIAJeTh METOJaMM J0Ka3aTelIbCTB U AJITOPUTMOB PEIICHUS, YMEHMS HMX
MIPUMEHSATH, ITPOBOJIUTH JOKA3aTENIbHBIE PACCYXKICHUS B XOJE€ PELICHUs CTEPEOMETPUUYECKHMX 3a1ad U
3aJjau ¢ MPAaKTUYECKUM CO/IepKaHUeM, (OPMHUPOBAHUE MPEICTABICHUS O HEOOXOIUMOCTH J0Ka3aTeIbCTB
py OOOCHOBAaHMHM MaTEMaTUYECKUX YTBEPXKIACHHM M PO aKCHMOMATUKH B MPOBEACHUM JI€AYKTHBHBIX
pacCyKIeHUH;

pa3BUTHE U COBEPIICHCTBOBAHME MHTEIUIEKTYaIbHBIX U TBOPUECKUX CIOCOOHOCTEW 00ydaromumxcs,
[IO3HABATEIbHON AaKTUBHOCTH, MCCIEAOBATENbCKUX YMEHMM, KPUTHYHOCTH MBIIIJIEHUS, HWHTEpeca K
M3Y4YEHUIO T€OMETPHH;

¢dopmupoBaHre (QYHKIIMOHAIBHOM I'PaMOTHOCTH, PEJIE€BAaHTHONW N€OMETPUHU: YMEHHs paclio3HaBaThb
MPOSIBJIEHUS TE€OMETPUYECKHX TOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHbIX >KU3HEHHBIX
CUTyallUiX M TpU M3YYCHHUH JIPYTUX Y4eOHBIX MPEIMETOB, IMpPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJIEIMPOBAHMS PEAIbHBIX CHUTYallMi, HWCCIENOBAHMUS IIOCTPOCHHBIX MOJIEIEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIepKaTeIbHBIMU JIMHUSIMH ydeOHoro Kkypca «l'eomerpusi» B 10-11 kiaccax
ABisAr0TCS: «lIpsiMble M IIIOCKOCTH B IPOCTPAHCTBE», « MHOrOrpaHHuKN», «Tena Bpaienus», «BekTopsl n
KOOPJIMHATHI B IPOCTPAHCTBEY, «/|BUIKEHHS B IPOCTPAHCTBEY.

CdhopmymupoBannoe Bo @DPI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH  MOHITUIMUY,
peNeBaHTHBIMU T€OMETPUU Ha Yriyosn€HHOM ypoBHe oOydenus B 10—11 kmaccax, OTHOCHUTCS KO BCEM
COJIep KaTeNIbHBIM JIMHUSAM y4eOHOro Kypca, a (pOopMHpOBaHUE JIOTMYECKHX YMEHHUH pacipenensercs He
TOJBKO 110 COJAEP)KATEeNbHBIM JIMHUSAM, HO W 1o rojxam oOydeHus. CojepxaHue o00Opa3oBaHMA,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus @DenepanbHOil  pabodeld  Mporpammel,
pacrpelieI€HHBIM 110 rogaM oOy4YeHMsl, CTPYKTYpPUPOBAHO TaKMM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM,



MPUHLIMITHATIBHBIM BOIIpOcaM 00ydaroliuecs oOpamiaguch HEOJHOKPATHO. JTO MO3BOJSET OPraHU30BaTh
OBJIAJICHHEC TEOMETPUYECKUMHU TOHSATUSMU W HABBIKAMH TIOCIENAOBATEIbHO H TOCTYMATEIbHO, C
COONIOICHUEM TMPUHIMIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKIIOYaTh B OOIIYyI0 CHUCTEMY
TCOMETPUUYECKUX TMPEJACTABICHUN O0OydJalomuxcs, pacimmpss W yrayomss e€, oOpasys MpOdYHBIC
MHO>KECTBEHHBIE CBS3H.

[Tepexon kK U3yYCHHUIO TE€OMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISICT:

co3mpath  ycnoBus  ana  auddepeHunandd  oOydeHUs, TOCTPOEHHUS  MHAMBHIYaJbHBIX
o0pa3oBaTeNbHBIX TMPOTpaMM, O0OECIeUYUTh YIIyOIEHHOE W3yYeHUE TE€OMETPUHM KaK COCTaBIISIONICH
yueOHoro npeamera «MareMaTuka;

MOATOTOBUTH OOYYAIOIIMXCS K MPOJOJDKEHUIO U3YUSHHs] MaTeMaTUKU ¢ y4éToM BbeIOOpa Oynyiien
npodeccuu, odecrieunBas MPEEeMCTBEHHOCTh MKy OOITUM 1 PO ecCHOHATBHBIM 00pa30BaHUEM.

Ha u3ydenne yueOHoro xypca «I'eomerpusi» Ha yriayonéHHoM ypoBHe oTBoauTcs 204 daca: B 10
kiacce — 102 yaca (3 yaca B Henenio), B 11 kimacce — 102 yaca (3 yaca B He1elo).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

IIpsimble ¥ IOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE TNOHATUS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MpocTpaHcTBo. Ilonarue o6
AKCMOMAaTHYECKOM ITIOCTPOCHHUH CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3aumHOe pacnosiokeHHe TMpsAMBIX B IIPOCTPAHCTBE: IIEPECEKAIOLIMECS, IapauleIbHBIE WU
CKpeuuBaromuecs Inpsamele. [Ipu3Hakum cKpemuBaromuxcss MNpsMbIX. llapamnensHOCTs NPSAMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE: NapajuleIbHbIE NPSMbBIE B IPOCTPAHCTBE, NAPAUIEIbHOCTh TPEX MPSIMBIX,
NapajuleIbHOCTh NPSIMOM U IUIOCKOCTH. [lapannenbHoe U LEeHTpadbHOE MPOEKTUPOBAHUE, N300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa MapajyieIbHOTO MPOEKTHpOBaHUs. M300paxeHue ¢uryp B mapajuieabHON
MIPOCKIMU. YIJBI C COHAIPAaBICHHBIMU CTOPOHAMH, YIrOJd MEXKIAy HpPSIMBIMH B IPOCTPAHCTBE.
[TapajienbHOCTh IIOCKOCTEW: MapajIesIbHbIE IIJIOCKOCTH, CBOMCTBA MapaJUIEIbHBIX ILIOCKOCTEM.
[Ipocreiiimye mnpocTpaHCTBEHHBbIE (GUIYpbl Ha IUIOCKOCTH: TETpajap, Mapajljiesienuies, MNOCTPOeHUe
CCYCHMUII.

[lepneHMKYIAPHOCTh OPSIMOM M IUIOCKOCTH: TEPIEHIUKYJISPHBIE IIPSIMbIE B INPOCTPAHCTBE,
[IPSIMBIE MTApaJUICIIbHbIE U NEPIEHIUKYIAPHBIE K IJIOCKOCTH, IIPU3HAK MEPIEHIUKYIAPHOCTA IIPSIMOU U
IUIOCKOCTH, TeopeMa O MpsSMOM MNepHeHAUKYISpHON MIockocTd. OpTOroHaJIbHOE NPOEKTHPOBAHUE.
IlepnieHIUKYISAp W HAKJIOHHBIC: PACCTOSHME OT TOYKH N0 IIOCKOCTH, PAaCCTOSHHUE OT IpPsSMOH [0
IUIOCKOCTH, TpoeKuus (Urypsl Ha IUIOCKOCTh. [leprneHauKylsIpHOCTh IUIOCKOCTEH: TMpU3HAK
MEPIEHIUKYIISPHOCTH ABYX IIOCKOCTEN. Teopema o TpéxX mepneHauKyispax.

VYIubl B IPOCTPAHCTBE: YroJl MEXAY IPSIMOM M IIJIOCKOCTBIO, ABYTPAHHBIM YrOJ, JTUHEHHBIM YIroj
JBYTPaHHOTO yria. TpéXrpaHHbIi M MHOTOrpaHHble yribl. CBOMCTBA IJIOCKMX YIJIOB MHOTOIPAHHOTO
yria. CBOWCTBA IJIOCKUX U IBYTPaHHBIX YIJIOB TPEXTpaHHOTro yria. Teopembl KOCUHYCOB U CHHYCOB JJIsI
TPEXTPAHHOTO YyIJIA.

MHOrorpaHHUKH

Bunael MHOTOrpaHHUKOB, pa3BEPTKa MHoOrorpaHHuka. IIpm3ma: n-yroiapHas npusma, npsmas U
HAKJIOHHas TpU3MbI, OOKOBasi M TOJHas MOBEPXHOCTh MNpu3Mbl. llapamnenenunen, HpsSMOYroJbHBIHN
napajuleJIenuInes U ero cpoiictea. Kparuaiiimme nyTu Ha MOBEPXHOCTH MHOTOrpaHHUKa. Teopema Dinepa.
[IpoctpanctBennas teopema Iludaropa. Ilupamuga: n-yronpHas nupaMuja, NpaBUibHAs U yceu€HHast
nupamuibl. CBoiicTBa péoep M OOKOBBIX IpaHell MpaBUIbHON MupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKY:
MpaBUJIbHAs TPU3Ma W IpaBUJIbHAs MUPAMMAA, NPABWIbHAS TPEYroJibHas MHUPAMHUJA W IPaBUIbHBINA
TeTpa’ip, Kyo. IlpeacraBiaenne o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdIP, AOACKAdP U UKOCAIP.

Brruucnenne »1eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriael. Ilnomaas OGoxoBoOi
MOBEPXHOCTU U TIOJIHOW TMOBEPXHOCTH MPSAMOW MPHU3MBI, IUIOIIAAb OCHOBaHUM, TeopemMa O OOKOBOM



MMOBEPXHOCTHU MPsIMOM TTpu3MEl. [1io1aap 00KOBOM MOBEPXHOCTH U TOBEPXHOCTH MPABUILHON TUPAMHUIBI,
Teopema O IJIOLAAU YCEeUEHHON TUPaMUbl.

CummeTpHsi B IPOCTPAHCTBE. DIEMEHTbl CUMMETPHUH MTPABUIIBHBIX MHOTOI'PAaHHUKOB. CUMMETpPHS B
[IPaBWJIBHOM MHOTOTPaHHHUKE: CHMMETpHsI Napajulelenunesna, CUMMETPUs IMPaBUIBHBIX IPHU3M,
CUMMETPHUS IPaBUIIbHON MUPAMHU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOM BEKTOP, [UIMHA HEHYJEBOI'O BEKTOpPA, BEKTOPHI
KOJUIMHEApHbIE, COHAIIPABJIICHHbIE U IPOTHUBOIIOJIOKHO HaIIPaBJIIEHHbIE BEKTOPHl. PaBEHCTBO BEKTOPOB.
JIelCcTBUS C BEKTOPAMHM: CJIOKEHHE M BBIYUTAHUE BEKTOPOB, CYMMa HECKOJBKHX BEKTOPOB, YMHOKECHHE
BeKTOpa Ha yuciio. CBOICTBA CI0KEHHSI BEKTOpOB. CBOMCTBA YMHOXKEHHUsI BEKTOpa Ha uuciio. [lonsTue
KOMIUIaHAapHble BEKTOpbl. lIpu3Hak kommiaHapHOCTH TpEX BeKTOpoB. IlpaBuio mnapanenenunesna.
Teopema 0 pasnokeHHMM BEKTOpa IO TPEM HEKOMIUIAHApHBIM BekTopaM. [IpsmMoyronbHas cucrema
KoopauHat B npoctpaHcTBe. Koopaunartsl BekTopa. CBs3b MEXIy KOOpAMHATaMU BEKTOpa U
KOOPJMHATAMM TOYEK. YTOJ MeXay BekTopaMu. CKalasipHOE MPOU3BEICHUE BEKTOPOB.

11 KJIACC

Tena Bpalenus

[TonsTus: nuIUHAPUYECKas: MOBEPXHOCTh, KOHUYECKasl MOBEPXHOCTh, chepuueckas MOBEPXHOCTD,
oOpasyromme moBepxHocTei. Tema BpamieHHs: IWIMHAP, KOHYC, YCEUEHHBIM KOHYC, cdepa, map.
Bsaumnoe pacnonoskenue cdepbl U IIIOCKOCTH, KacaTelbHas IIOCKOCTh K cdepe. M3o00pakeHue Tten
BpaIeHHs Ha MIIOCKOCTH. Pa3BépTka mumHapa u konyca. Cummerpus cheps! u mapa.

O6béM. OcHoBHBIe cBoicTBa 00BEMOB Ten. Teopema 00 00bEME MHPSIMOYTOJIBHOTO
napajuiesienunesa u ciaeacTpus u3 He€. OObEM NPsAMON W HAKIOHHON MPHU3MBI, IWJIHMHIPA, THPAMHIBI 1
koHyca. O0BEM 11apa U MapoBOro CErMEHTA.

KomOuHanmu Ten BpamieHWsi ¥ MHOTOTpaHHUKOB. [Ipu3ma, BrnucaHHas B LWIMHID, ONMCAHHAsS
okoio nuiauHapa. Ilepeceyenne chepsl u mapa ¢ miockocThio. Kacanue mapa u cdepbl MIOCKOCTBIO.
[ToHATHE MHOTOTpPaHHWKA, OMMCAHHOTO OKOJIO Cephl, cephl, BIUCAHHON B MHOTOTPAHHUK WM TEJIO
BpallleHUsI.

[Tnomans TOBEPXHOCTH IMIIMHApA, KOHYyca, IUlomans cdepel u e€ yacreid. [lomobOue B
npoctpaHcTBe. OTHOIIeHHE 00BEMOB, IMIolanel moBepxHocTedl momoOHbIX ¢uryp. IIpeobpasoBanue
no1o0usi, roMmoteTusi. Perienune 3a1a4 Ha TIOCKOCTH € MCTIOJIb30BaHUEM CTEPEOMETPUIECKUX METOJIOB.

[TocTpoeHne cedyeHUil MHOTOTPAHHUKOB M TN BpallleHWs: CEYeHUs ILWIMHApa (MapaiieslbHO U
MEPIIEHINKYIISIPHO OCH), CEUSHHS KOHYyca (MapasuielbHble OCHOBAHUIO U MPOXOISIINE Yepe3 BEPIUINHY),
CeUeHMsI IIapa, METOJbl MOCTPOEHHs CEUEHHi: METOJ CIEJO0B, METOJl BHYTPEHHEro MpPOEKTHPOBAHUS,
METOJI ITePEeHOCa CEKYIIeH MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrops! B mpocTpancTse. Onepanun HaJl BeKTopamu. BekTopHoe ymMHOKeHHE BeKTOpoB. CBOiCTBa
BEKTOPHOT0 yYMHOXeHus. [IpsiMoyroipHas cucrtemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaThl BEKTOpA.
Paznoxenne BexTopa 1mo 6a3ucy. KoopamHaTHO-BEKTOPHBINA METO/ MTPH PEIICHUH TE€OMETPHUYECKHX 3a/1a4.

JBHKEeHHS B IPOCTPAHCTBE

JBwxenus mpoctpanctBa. OtoOpaxenus. JIBwkenus u paBeHCTBO ¢uryp. OOmme CBOWCTBa
IBUOKCHWA. BuUIpl JIBUKEHWIA: TapalyleNbHBIA TEepPeHOC, IeHTpallbHas CUMMETpHUsS, 3epKalbHas
CUMMETpHUSs, TOBOPOT BOKPYT npsiMoii. [IpeoOpa3oBanus mompodus.

[Ipsimast u cepa Diinepa.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHMs YYEBHOI'O KYPCA «'EOMETPHUS»
(YI'JIYBJIEHHBIX YPOBEHB) HA YPOBHE CPEJHEI'O OBIHIEI'O OBPA3OBAHU A

JIMYHHOCTHBIE PE3YJIBTATbBI

1) rpazkiaHckoe BOCIUTAHUE:



c(OPMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMH OOy4YarolIerocs Kak aKTHUBHOIO M OTBETCTBEHHOI'O
YJieHa POCCHICKOTO OOIEecTBa, MPEACTAaBICHHE O MAaTeMaTHYeCKHMX OCHOBaX (DYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBICHUN, MPOIENyp TIpa)JaHCKOro olmiectBa (BbIOOpPHI, OMPOCHl U JIPYyroe),
YMEHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUU C WX (YHKIUAMH W
Ha3HA4YCHHEM;

2) NnaTPpHOTHYECKOE BOCITUTAHHE:

c(OPMUPOBAHHOCTh POCCUUCKON TPaKIAHCKONH HJIEHTUYHOCTH, YBa)XKEHHUS K [MPOLUIOMY U
HACTOSIIEMY PpOCCHUMCKOW MAaTEMAaTUKW, LEHHOCTHOE OTHOLICHHE K JOCTHKEHHUSIM POCCUHUCKUX
MaTeMaTUKOB M POCCUHCKOM MATEMAaTHMYECKOM IIKOJIbI, MCIIOJIb30BAHUE 3THUX JOCTHIKEHMH B JIPYTHUX
HayKaX, TEXHOJIOTUSIX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEHl pPOCCHUHCKOro Haponaa, CPOPMUPOBAHHOCTH HPABCTBEHHOI'O
CO3HAHUS, ITUYECKOr0 TMOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUM HayKu U
JEeSITeNIbHOCThIO YYEHOT0, 0CO3HAHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYUBOTO OyIyIIEero;

4) 3cTeTHYeCKOe BOCITUTAHHE:

3CTETUYECKOE OTHOLIEHHWE K MHUpPY, BKIIOYasg SCTETUKY MaTEMaTUYECKHX 3aKOHOMEpPHOCTEH,
O00BEKTOB, 3a/1a4, PEUICHUN, PACCYKICHUH, BOCIPHIUMYHNBOCTh K MATEMAaTUIECKUM ACTICKTaM Pa3InIHBIX
BHJIOB UCKYCCTBA;

5) ¢pu3nyeckoe BoCIUTAHHE:

c(OpPMUPOBAHHOCTh YMEHMSI TPUMEHATh MaTeMaTH4YecKHe 3HAaHHUA B HHTEpecax 3J0pOBOTO U
Oe3omacHOTo 00pa3a JKW3HH, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3/I0POBBIO (3I0pPOBOE IHUTAHHE,
cOamaHCUpPOBAaHHBIM PEKUM 3aHATUN WM OTHAbIXa, peryispHas (u3nueckas aKTUBHOCTH), (U3UUYECKOE
COBEPILIEHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN JIESITEIILHOCTHIO;

6) Tpy/0BO€ BOCIMTAHHE:

TOTOBHOCTh K TPyAY, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpPEC K pa3IuyHbIM cdepam
npodeccHoHaNbHON AeITeTbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUIOKEHUSIMHI, YMEHUE COBEPIIATh
OCO3HAHHBIM BBIOOp Oyaymielt mnpodeccun W pealn30BbIBaTh COOCTBEHHBIC JKM3HEHHBIC IIJIAHBI,
TOTOBHOCTh M CHOCOOHOCTh K MAaTeMaTHYeCKOMY OOpa3OBaHHIO M CaMOOOpPa30BaHUIO Ha MPOTSKEHHUU
BCEH JKMU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEIICHUM MPAKTHUECKUX 3a7ad MaTeMaTH4eCKOU
HaIpaBJIEHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTH KOJOTUYECKON KYNbTYpPbI, TOHUMAaHUE BIMSHHS COIMAIBHO-DKOHOMUYECKUX
MPOIIECCOB HAa COCTOSTHUE TPUPOJHOM M COLMAIBHON Cpelbl, OCO3HaHWE TJIOOAJIBHOrO XapakTepa
HKOJIOTMUECKUX TPOOJieM, OpUEHTAIIMs Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUN Ui pelieHus 3a7ad B
00J1aCTU OKpYXKaIoIel Cpe/ibl, TUIAHUPOBAHUE TMOCTYIKOB M OILIEHKHM WX BO3MOXKHBIX TOCIEIACTBUN JIs
OKpY’Karolllen cpesl;

8) HeHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpPMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOW TPAKTUKH, TIOHUMAHHE MaTEeMaTHYECKOM HAyKh Kak cQepbl YelToBeUYeCKOU
NEeSATEIbHOCTH, 3TaloB €€ Pa3BUTHS M 3HAYUMOCTH JJIs Pa3BUTHUS LUBUIIM3AIMHU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKHd U MaTeMaTUYeCKOW KyJIbTypOod Kak CPEJACTBOM TO3HAHUS MHPA, TOTOBHOCTh OCYIIECTBIIATH
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO JIEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jornueckue AeHcTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MATEMATHUYECKUX OOBEKTOB, MOHSTHIA,
OTHOIIEHUN MEXY MOHATUIMH, (HDOPMYIUPOBATH ONMpPEACIICHUs TTOHATUH, YCTaHABINBATH CYIIECTBEHHBIN
MPHU3HAK KJIACCU(PUKAIIUN, OCHOBAHHUS JIJIs1 0OOOIICHUS U CPABHEHUSI, KPUTEPUHU TIPOBOAUMOTO aHAIIH3A;



BOCHPUHUMATh, (QOpMyIHpoBaTH U  NIPEoOpPa3OBbIBATh  CYKIEHHUS:  YTBEpAUTENbHBIE U
OTpHUIaTeNbHbIC, EIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (pakTax, JaHHBIX,
HAONIIOJICHUSAX W YTBEPIKICHUSX, IMpeajaratb KPUTEPUU JJIs BBISBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JenaTb  BBIBOJBI C  HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W  HHJYKTUBHBIX
YMO3aKIIYeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIbHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKICHUM (TpsiMble U OT
MIPOTUBHOTO), BBICTpAaUBaTh ApryMEHTAIUIO, MPUBOAUTH HPUMEPHl U KOHTPHIPUMEPHI, OOOCHOBBLIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpaTh CmoOco0 peimieHuss ydyeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BbIOMpaTh HanboJiee MOAXOAIINN ¢ YYETOM CaMOCTOSITENIbHO BBIJIEIICHHBIX KPUTEPUEB).

Ba3oBble uccienoBare/bCKue AeicTBUSA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS, (OPMYITUPOBATH BOIPOCHL,
buKcHpyOIre MPOTUBOPEUYNE, POOIeMy, YCTaHABIMBATh HCKOMOE U JaHHOE, (DOPMHPOBATH THUIIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOJIUTH CAMOCTOSATENBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIIEIOBAHUE IO YCTaHOBJIECHUIO
O0COOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SBIIEHHUS, MPOIECCa, BBISBICHUIO 3aBUCHMOCTEH MEXIY
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO  (OPMYITUPOBATH O0O0OOIIEHHS U BBIBOABI MO pe3ylbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUs, HCCJICIOBAHUS, OIICHUBATh JOCTOBEPHOCTHh IIOJNYUYCHHBIX pE3YJIbTaTOB, BHIBOJIOB H
0000I11IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IMPOIECCa, a TAKKE BBIJBUTaTh MPEANOJIOXKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTHI MHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOMPOC U JJIS pElICHUS
3aJ1auy;

BBIOMpATh UH(OPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTHU3UPOBATh, CUCTEMATHU3UPOBAThH U
WHTEPIPETHPOBATH HHPOPMAIIUIO PA3IMUHBIX BUIOB U (HOPM MPE/ICTABIICHNUS,

CTPYKTYypUpPOBaTh HH(POpPMAINIO, MPEACTaBIATh €€ B pa3IMYHBIX (QopMax, HIUTFOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAAEKHOCTh HH(OPMAIIMU TTO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMmyHukaTHBHBIE YHHBepPcaIbHble YueOHbIe JelicTBUS

Oo0menue:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKACHHUS B COOTBETCTBHM C YCIOBHSIMH U IENSIMH OOIICHUS,
SICHO, TOYHO, IpaMOTHO BBIpa)KaTI) CBOIO TOLIKy 3peHI/I$I B YCTHBIX N IIMCBMEHHBIX TCEKCTax, JaBaTb
MOSICHEHHMSI 110 XO/1y PElIeHHs 33/1a4i, KOMMEHTHPOBATh MOJIYY€HHBIH Pe3yIbTaT;

B X0Jie 00CYXKJIEHUS 33J]aBaTh BOIPOCHI MO CYIIECTBY 00CYKJIaeMOH TeMbI, TIPOOJIEMBI, peIraeMoit
3a/laud, BBICKA3bIBATh HWJIEH, HAIlCIEHHbIE HA TOWCK pPEIICHUS, COMOCTaBISATh CBOM CYXACHHS C
CYXJACHUSIMH JIPYTMX YYaCTHUKOB JHajiora, OOHapyKUBaTh pa3IU4Me U CXOCTBO MO3UIUI, B KOPPEKTHON
dbopMe hopMynTHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

Hpe)ICTaBJ'ISITI) pe?;y.]'H)TaTBI peHIeHI/ISI 3a1a4H, BKCHepI/IMCHTa, HCCIICd0BaHUsI, HpOGKTa,
CaMOCTOSITENTLHO BBIOMpaTh (OpMAT BBICTYIUICHHSI C y4€TOM 3aJay Mpe3eHTAllMd W OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUSA

Camoopranmu3anus:

COCTaBJIATh IUIAH, aJTOPUTM PEIIEHUs 3aJa4yM, BEIOUPATh COCO0 pelIeHUs ¢ Y4ETOM MMEIOUINXCS
pecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHUPOBATH BAapUAHTHI PEIICHUH C
y4€TOM HOBOM MH(OpMaIuu.



CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:

BJIAJICTh HABBIKAMM IIO3HABATEIbHOM pe(IEeKCUM KaK OCO3HAHHUS COBEpIIAEMBIX JEHCTBUN H
MBICITUTENIBHBIX MPOILECCOB, UX pPe3yJabTaToB, BJIaJeTh CIOCO0aMU CaMOMPOBEPKH, CAMOKOHTPOJIS
IIpoLecca 1 pe3yJibTaTa pelIeHHsl MaTeMaTH4eCKON 3a/1auH;

MIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPU PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
NESTeNbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, MJAHHBIX, HAWJICHHBIX OIIMOOK, BBISABICHHBIX
TPYAHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJIbTAaTa LEIU U YCIOBUSAM, OOBSACHATH NMPUYMHBI JOCTHXKEHUS WIIU
HEJOCTUKEHUSI PE3yJIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHas1 1€ATEJIbHOCTD:

MOHMMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMAHIHONH M MHIUBHUIYaJIbHON pabOThI MPU PELICHUN
y4eOHBIX 33/1a4, IPUHUMATh I1IeJIb COBMECTHOM AESITeNbHOCTH, MIIAHUPOBATH OPraHU3alMI0 COBMECTHOI
paboThl, pacmpenensTh BHIABI PabOT, AOrOBApHBATHCS, OOCYKAATh TMPOLECC W Pe3yabTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJILKHUX JIFOIEH;

y4acTBOBAaTh B TPYIIIOBEIX opMax padoThl (00CYKICHMS, 0OMEH MHEHUH, «MO3TOBBIC IITYPMBI» H
UHBIE), BBIMNOJHATH CBOIO 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JACWUCTBUS C JPYTHMH YJICHAMH
KOMaH/Ibl, OIICHWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOpMYITUPOBAHHBIM
y4aCTHUKaMHU B3aMMOJICHCTBHSL.

INPEAMETHBIE PE3YJIBTATbBI

K xonny 10 kiaacca oOydaronuiicss HAQy4uTCs:

CBOOOJIHO OIEpPUPOBaTh OCHOBHBIMU IIOHATUSMHU CTEPEOMETPUM TIpU pEUIeHMHM 3ajad U
MIPOBEJICHUN MaTeMaTHYECKUX PAcCYKICHU;

IIPUMEHSTh AaKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX IIPU PEIICHNU T€OMETPUUYECKUX 3a/1a4;

KJIacCU(UIIUPOBATh B3aWMHOE pACIOJOKEHUE TMPSMBIX B MPOCTPAHCTBE, TUIOCKOCTEH B
MIPOCTPAHCTBE, NPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE;

CBOOO/IHO OMEPHPOBATh MOHATUSMH, CBSI3aHHBIMU C YTJIaMU B MPOCTPAHCTBE: MEXKIY MPSIMBIMU B
IIPOCTPAHCTBE, MEXKY NMPSAMON U MIOCKOCTBIO;

CcBOOO/IHO ONEPUPOBATH MOHATUSMH, CBI3aHHBIMH C MHOTOTpPaHHUKAMU;

cBOOO/IHO pacrno3HaBaThb OCHOBHBIE BUbl MHOIOI'PAaHHUKOB (MIPU3Ma, MUPaMH/Ia, MPSIMOYTOJIbHBIH
napajuienenunesn, Kyo);

KJIaCCU(PUIIMPOBATh MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS I KIIACCU(PUKAIINH;

CcBOOO/IHO ONEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C CEUEHHEM MHOTOTPAHHHUKOB MJIOCKOCTHIO;

BBITIOJIHATH MapajlielbHOE, LIEHTPAJIbHOE U OPTOTOHAJIBHOE MPOEKTUPOBaHNE QUTYD Ha IIOCKOCTD,
BBITIOTHATH H300paskeHus: (UTYyp Ha TIOCKOCTH;

CTPOUTH CEYEHHUS] MHOTOTPAHHUKOB PA3JIMYHBIMU METOJIaMHU, BBITIOJHATH (BBIHOCHBIE) TIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD: BUJ] CBEPXY, COOKY, CHHU3Y;

BBIUUCIIATH IJIOLIAAN MOBEPXHOCTEN MHOTOTpaHHUKOB (TpU3Ma, MUPaMUIa), FEOMETPUUECKUX Tel
C MpUMEHEHUEM (POpMYI;

CBOOOJHO OINEpUPOBATh MOHATHUAMU: CHMMETPHUSI B TMPOCTPAHCTBE, LIEHTP, OCh M ILIOCKOCTh
CUMMETPHH, IIEHTP, OCh U MIIOCKOCTh CUMMETPUU (DUTYPBL;

CBOOOJIHO OIEpUpPOBaTh TMOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpaM U KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITIOJTHSTH JICUCTBUS HAJl BEKTOPAMH;

peuaTh 3a/1ayu Ha JI0Ka3aTelIbCTBO MAaTEMaTUYECKUX OTHOLLIEHUN U HAXO0XIEHHE T€OMETPUUYECKUX
BEJIMYWH, TPHUMEHSS W3BECTHBIE METOJbI TPHU pEHICHUHM MaTEeMaTHYECKHX 3a/ad MOBBIIMIEHHOTO H
BBICOKOI'O YPOBHS CJIOKHOCTH;

MPUMEHSTh MPOCTEUIINE MPOTPaMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
IIPY PELIEHNUN CTEPEOMETPUUECKHX 3a/1a4;



U3BJICKaTh, NPEOoOpPa3oBbIBATh M HMHTEPHPETUPOBATh HHGPOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX (hUTypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKaX;

IIPUMEHSATH [10JIy4YCHHbIE 3HAHUS Ha MPAKTHKE: CPAaBHUBATh U aHAJIM3UPOBATh PeabHbIE CUTYAIUH,
NPUMEHATh HM3YYCHHBIC IMOHATHA B TPOIECCe IOMCKA PELICHHS MaTeMaTH4ecKu c(hOopMyTupoBaHHON
Ipo0JIEMbI, MOJIEIMPOBATh PEabHbIE CUTYAI[MH HA SI3bIKE T€OMETPUH, UCCIIEI0BATh NOCTPOCHHbBIE MOIEIH
C HCIIOJIb30BAaHHEM TI'€OMETPHUYECKUX IOHATUH M TEOpEeM, ammapara ajireOpbl, pemaTh MpPaKTHYEeCKue
3aJjauy, CBA3aHHBIEC C HAXOXK/IEHUEM I'€OMETPHUUECKUX BEIUYHH;

UMETh IMPEACTaBICHUSI 00 OCHOBHBIX JTalax pa3BUTUS TIEOMETPUM KaK COCTAaBHOM dYacTu
¢byHIaMeHTa pa3BUTHS TEXHOJIOTUH.

K konmy 11 kiacca o0yyaromuncs HayIuTCs:

CBOOOJHO ONEpUPOBaTh IOHATUAMHU, CBSI3aHHBIMH C  IMJIMHAPHUYECKOW, KOHMYECKOW U
cepruuecKoil MOBEepXHOCTAMHU, OOBACHATH CIIOCOOBI MOTYYSHHS,

OIIEpPUPOBATH MOHATHAMM, CBSI3aHHBIMU C TEJIaMU BPALICHMS: LMIMHIPOM, KOHYCOM, cepoil u
apom;

pacrio3HaBaTh Teja BpalleHus (LUINHIP, KOHYC, cdepa U map) U 00bICHATh CLIOCOOBI MOJTyYSHHUS
TeJ BpaIleHHS,

KJ1accu(UIUpPoOBaTh B3aUMHOE PACHONIOKEHHUE CHEPhI U INIOCKOCTH;

BBIUUCIIATh BEJIWYHHBI 3JEMEHTOB MHOTOTPAHHUKOB M TEJN BpAIICHUS, OOBEMBI M IUIOMIAH
MIOBEPXHOCTEN MHOTOTPAaHHUKOB U TEJI BPALLEHUs, TEOMETPUUYECKHX TeJl C IPUMEHEHUEM (HOpMYIT;

CBOOOJHO OMNEpUPOBATh MOHATHSAMH, CBS3aHHBIMH C KOMOWHAIMAMHU TN BpAIICHUS U
MHOTI'OI'PaHHUKOB: MHOTOTPAHHUK, BIIUCAHHBIM B cepy U ONMCAaHHBINA 0K0JIO chepsl, chepa, BIUCAHHAS B
MHOTOTPAaHHHK HJIH TEJIO BPAIICHUS;

BBIUUCIIATH COOTHOILICHHS MEXTy IUIOIIASIMHU TOBEPXHOCTEN U 00bEMaMU OJOOHBIX TEI;

n300pakaTh M3ydaemble (UTYpBI, BBIIOJIHATH (BBIHOCHBIC) IUIOCKHE YEPTEXH M3 PHCYHKOB
MPOCTHIX 00BEMHBIX (GUTYpP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTh CEUECHUS TeJl BPAICHUS;

W3BIIEKaTh, HMHTEPIPETHPOBATh W MPeoOpa3oBBIBaTh WH(POPMAIMIO O TPOCTPAHCTBEHHBIX
reoOMeTPHUECKUX (PUTrypax, MPeICTaBICHHYIO Ha YepTekKaxX U PUCYHKaX;

CBOOO/THO OTIEPUPOBATH MIOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBINOJIHATE ONEPAIlUH HaJl BEKTOPaMU;

3aJaBaTh IUIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAMHAT;

pemaTb TeOMETpUYECKHe 3a7ayd Ha BBIUUCIEHUE YIJIOB MEXIY MHPSIMBIMH U IUIOCKOCTSMH,
BBIUUCIIEHUE PACCTOSHUHA OT TOYKH JIO TUIOCKOCTH, B IIE€JIOM, Ha NMPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO
METO/a MPU PELICHNH;

CBOOOTHO ONEPUPOBATh MOHSATHSIMH, CBSI3aHHBIMH C JBMKEHHEM B MIPOCTPAHCTBE, 3HATH CBOMCTBA
JIBIDKCHMI;

BBITIOJIHATh HM300pa)XKCHHsT MHOTOTPAHHWKOB M TENl BPALICHUS TPU TapajuIeIbHOM IIEpeHoCe,
HEHTPAJIbHOW CHUMMETpPHUH, 3epKalbHON CHMMETPHH, TPU MOBOPOTE BOKPYT MNPSIMOH, MpeoOpa3zoBaHMs
IOJI00HS;

CTPOUTH CEUYEHUS MHOTOTPAaHHUKOB M TeJl BpAIEHUs: CEUEHUs IWIMHApa (MapauieabHO U
MEPIIEHIUKYIISIPHO OCH), CEUSHHsI KOHYyca (MapajuieIbHbIe OCHOBAaHUIO M MPOXOJAIINE Yepe3 BEpIINHY),
CeueHHsl 11apa;

WCTIOJNB30BAaTh  METONBI  TOCTPOSHHSI CEUYEHWH: METOJ  CIEJ0B, METOJ BHYTPEHHETO
MIPOEKTUPOBAHMUS, METO]I TIepeHOCa CEeKYILEH MITOCKOCTH;

TOKa3bIBATh TEOMETPUIECKUE YTBEPKICHUS;

NPUMEHATh FreOMeTpudecKkrue (akThl I PELICHUs] CTEPEOMETPUUECKUX 3a/1ay, TMPEeAroIararonux
HECKOJIBKO IITaroB PEIIeHHs, €CITU YCIIOBHS IPUMEHEHUS 3a/1aHbI B IBHOW M HESIBHOM (hopMe;

pelaTh 3a/1a4M Ha JJOKa3aTelIbCTBO MATEMAaTUYECKUX OTHOILIECHUHM U HAXO0XKJICHHE FeOMETPHIECKUX
BEJIMYMH;

MPUMEHSTH NPOTPAMMHBIE CPEICTBA U JEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI NP PEIICHUH
CTEPEOMETPUUECKUX 3a]au;



MPUMEHTHh TOJy4YeHHbIE 3HAHMS Ha NPAaKTHKE: CPaBHUBATh, AHAJIU3UPOBATh M OLIEHUBATH
peanbHbIe CUTYAIlMH, IPUMEHSATh U3yUYEHHBIE MTOHSATUS, TEOPEMbI, CBOMCTBA B MPOLIECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu C(HOPMYIHPOBAHHONW MPOOJIEMBbI, MOJEIHPOBATH pealbHbIE CHTYallMd Ha f3bIKE
re€OMETPUHU, UCCIIEN0BATh IOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM I'€OMETPUUECKUX MTOHATHH U TEOpEM,
anmaparta anreOpbl, peniarb MNPAKTUYECKUE 3aJauM, CBSI3aHHBIE C HAXOXKICHHUEM Te€OMETPUYECKUX
BEJINYUH;

UMETh TMpeAcTaBiIeHUs] 00 OCHOBHBIX JTalax pa3BUTUSI TEOMETPHUM KaK COCTAaBHOM dYacTu
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.



TEMATHYECKOE IINITAHUPOBAHHUE
10 KJTACC

Ne HanmeHoBaHue pa3ennoB U TeM MpOrpaMMbl KonuuectBo yacos OnexTpoHHbIe (LIU(POBLIE)
n/n Beero| Konrpomsuste | Ilpaxrnueckne | ©0Pa30BaTeNbHbIE pecypebl
paboThI paboThl
1 Beenenue B crepeomeTpuio 23 1
2 |Bsanmmoe pacroyio’keHue MpsIMBIX B IPOCTPAHCTBE 6 1
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 8
IIPOCTPAHCTBE
4 o 25 1
[eprieHAUKYIAPHOCTH MPSIMBIX U TUIOCKOCTEH B
IIPOCTPAHCTBE
> |Vomwin paccTosiHus 16 1
6 MHororpanHuku ! 1
! BexkTops! B mpocTpaHcTBE 12
8 [ToBTOpenue, 00001IEHNE U CUCTEMATH3ALIHS 5
3HaHUHI
102 6 0

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJTACC

Ne HaunmeHnoBaHue pa3/iesioB U TEM IIPOrpaMMbl KonngectBo yacos OnexTpoHHbIe (LIU(POBLIE)
n/n Beero| KoHTposbHbIE [IpaKkTHYeCKHE 0bpazoBaTeIbHbIE PECypCEI
paboThI paboThI
1 AHauTHyecKasi reoMeTpus 15 1
2 15 1
[ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIHS
3HAaHUU
3 OO0BEM MHOTOrpaHHUKA 17 1
4 Tena BpameHnus 24 1
5 3 10 1
[Tnomany noBepXHOCTU U 0OBEMBI KPYTJIBIX TeEJl
6 JIBUKeHUA 5
7 17 1
[ToBTOpeHnue, 0000IIEeHNE U CUCTEMaTH3aIHs
3HAHUU
102 8 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME










MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHMS OCHOBHOU
OBPA30OBATEJIbHOI ITPOI'PAMMBI

10 KJTACC

Kon

HpOBepﬂeMbIe NpeaAMETHBLIC PE3YyJIbTAaThl 0OCBOCHUA OCHOBHOI 06pa30BaTeJ’le0ﬁ

NpoBepsieMoro
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBarh NOHATHAMU: TOUKA, IPsAMas, INIOCKOCTh
79 [IpuMeHsITh aKCHOMBI CTEPEOMETPUM M CJEACTBUA M3 HHUX TMPU  PEIICHUU
' T€OMETPUUYECKHX 3a/1a4
73 OnepupoBaTh MOHATUSMHU: MAPAJUIENBHOCTh M TMEPHEHAUKYISIPHOCTh MPIMBIX U
' TUIOCKOCTEH
7.4 KrnaccudunupoBars B3auMHOE paciooKEeHUE MPSAMBIX U IDIOCKOCTEH B MPOCTPAHCTBE
OmnepupoBarh MOHIATUAMHU: ABYTPAaHHBIH Yroi, TpaHH JABYIPAaHHOTO yria, pedpo
7.5 JBYTPAHHOTO YIJIa, TUHEHHBIA Yroji ABYTPaHHOIO YIia, FpaaycHas Mepa ABYTPAHHOTO
yriaa
76 OnepupoBarh MOHATHUSAMH: MHOTOTPAHHUK, BBIMYKJIBI M HEBBIMYKIBI MHOTOTPAaHHUK,
' 3JIEMEHTHI MHOTOTPAaHHUKA, TIPABUILHBIA MHOTOTPAHHHK
77 Pacnio3naBaTh OCHOBHBIE BHJIBI MHOTOTPAHHUKOB (TUpaMUa, MPU3Ma, MPSIMOYTOJIbHBII
' napajuiesenumnes], Kyo)
KnaccudunupoBate MHOTOTPaHHHMKH, BBIOMpas OCHOBaHUSA i KiIacCUpUKALUN
7.8 (BBIITYKJIBIC ¥ HEBBIMYKJIBIE MHOTOTPAaHHUKH, TPABUIHLHBIC MHOTOTPAHHHKH, MPSMBIC U
HAKJIOHHBIE MPU3MBbI, TAPAIIIEICTIUIIC b))
7.9 OnepupoBaTh MOHATHAMU: CEKYIIasl INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB
710 OOBACHATh NPUHLMIIBI TOCTPOCHUS CEUEHHH MHOTOTPAaHHUKOB, HCIONb3YysSd METOJ
' CJIEJIOB
711 CTpouTth ceuyeHHss MHOTOIPaHHUKOB METOJIOM CJIEJIOB, BBITIOJIHSTH (BHIHOCHBIE) TUIOCKHE
' YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYD: BUJ CBEPXY, COOKY, CHU3Y
Pemarp 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIUYMH TI0 oOpa3laMm HWiu
aJITOpUTMaM, TPUMEHSISI U3BECTHBIE aHATUTHYECKNE METOIBI TIPH PEIICHUH CTaHIAPTHBIX
7.12 MaTEeMaTHYECKHUX 3a7a4 Ha BBIUMCICHUE PACCTOSHHUNA MEXAY ABYMS TOYKAMH, OT TOYKHU
JI0 IPSIMOM, OT TOYKHU
710 TUIOCKOCTH, MEX]Ty CKPEIIUBAIOIIUMUCS MPSIMBIMU
7.13 Pemate 3amaum Ha HAXOXKACHHE TEOMETPUUYECKHX BEIWYWH TIO OOpasiam Win




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3yJIbTAaThl 0OCBOCHUA OCHOBHOI oﬁpasonaTeanOﬁ

NpoBepPsIEMOro
NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yabTara
JITOPUTMaM, TPUMEHSISl U3BECTHBIC aHATUTUICCKUE METOJIbI TP PEIICHUH CTaHAPTHBIX
MaTeMaTHYECKUX 3aJad Ha BBIUYMCIICHUE YIJIOB MEXAY CKpEIIMBAIOUIMMHCS HPSIMBIMU,
MEXy TIPSIMOH U TUIOCKOCTBIO, MEXKITY TUIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB
Bbruuciiate 00bEMBI 1 IO U TTOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma, MTUPAMU/IA) C
7.14 npuMeHeHHEeM (OPMYIT, BBIUUCIATH COOTHOIICHHSI MEXKIY IUIOMIAJIIMU TTOBEPXHOCTEH,
00bEMaMU TOTOOHBIX MHOTOI'PAaHHUKOB
715 OnepupoBarh HOHITUSIMU: CHUMMETpPUS B MPOCTPAHCTBE, LEHTP, OCh M IJIOCKOCTh
' CHMMETpPHH, IIEHTP, OCh H INIOCKOCTh CHMMETPUU (PUTYPBI
716 W3BnekaTh, MpeoOpa3oBbIBaTh M MHTEPIIPETUPOBATh HH(DOPMAIHIO O TPOCTPAHCTBEHHBIX
' reoOMeTpHUECKUX (PUTrypax, MpeICTaBICHHYIO Ha YepTeKaxX U PUCYHKAX
[TpumensaTh TeoMmeTpuueckue (aKThl JUIsI PEHICHHS CTEPEOMETPHUCCKUX —3ajad,
7.17 MPEIOIaraloIiX HECKOJIBKO IaroB PEUICHUs, €CIU YCIOBUS MPUMEHECHHUS 33aJaHbl B
SIBHOU (hopme
718 [TpuMeHsATh TpOCTEHIIME MPOTPAMMHBIE CPEACTBA H AJIEKTPOHHO-KOMMYHHUKAIIHOHHBIE
' CHCTEMBI IIPY PEIICHUU CTEPEOMETPHUECKUX 3aa4
719 [IpuBoauTH TpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE U IKHU3HH,
' pacrio3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPHHU B ICKYCCTBE
[TpuMeHATh MOJTyYEeHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3MPOBATh pealibHble CUTYAIUH U
NPUMEHSATh M3yYCHHBIE TIOHATHS B TIPOIECCE TIOMCKA PEIICHHS MaTeMaTHYeCKH
720 c(OpMyNIHPOBaHHOW MPOOJIEMBbI, MOJEINPOBATh pEaJbHbIE CUTYyallUd Ha S3bIKE T€O-
' METPUH, HCCIEOBATh MOCTPOCHHBIE MOJETH C HCIIOJb30BaHUEM T'€OMETPUIECKUX
MOHATUN M TeopeM, ammapara aiareOpsl, peuarb MpakTHYECKUe 3a/JadM, CBA3aHHBIE C
HAXO0XXJICHHEM TeOMETPUYCCKUX BEIINIHH
11 KJIACC
Kon . .
HDOBEDSIEMOro IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHs OCHOBHOI 00pa3oBaTe1bHOI
posep NMPOrpaMMsbl CpeHero o0uero 00pa3oBaHus
pe3yjabTara
6 I'eomeTpus
OnepupoBaTh MTOHATHUSIMH: IAHAPUYECKast MTOBEPXHOCTb, oOpa3zyromue
6.1 WIMHAPUYECKOW TOBEPXHOCTH, IMIUHIAP, KOHHWYECKas IOBEPXHOCTh, OOpa3yroliue
KOHMYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacnio3naBats Tena BpameHus (IMIIMHAP, KOHYC, cdepa U 1map)




Kon

HpOBepﬂeMbIe NpeaAMETHBIC PE3yJIbTAaThl 0OCBOCHUA OCHOBHOI 06pa30BaTeJ’le0ﬁ

NpoBepPsIEMOro
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus
pe3yJbTara
6.3 OOBACHATH CIIOCOOBI MOTyYSHHS TNl BPALCHUS
6.4 KnaccudumupoBars B3auMHOE pacmoioskeHre cepbl U TIOCKOCTH
6.5 OnepupoBaTh MOHATUAMH: IIAPOBOI CEIMEHT, OCHOBAHHWE CETMEHTA, BBICOTA CEIMEHTa,
' [IapOBOM CJIOH, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA LIAPOBOTO CIIOSI, HIAPOBOM CEKTOP
6.6 Boraucnares 00bEMBI B MIJIOMIAIM TOBEPXHOCTEH TeJ BpaIlEHUs,, TEOMETPUUYECKHUX Tell C
' npuMeHeHueM popmyin
6.7 OnepupoBaTh MOHATHUSIMHU: MHOTOTPaHHHK, BITMCAHHBIH B cepy M ONMUCAHHBIH OKOJIO
' cdepsl, cdepa, BHUCAHHAS] B MHOTOTPaHHUK WJIH TEJIO BpallleHUs
6.8 BbIUMCIATE COOTHOMICHUST MEXY IUIOMIAASMU TOBEPXHOCTEH M 00BbEMaMH MOIOOHBIX
' Ten
6.9 N300paxkaTh u3y4aeMble (DUTYPBI OT PYKH M C NMPUMEHEHHEM MPOCTBIX YEePTEKHBIX
' UHCTPYMEHTOB
6.10 BbIMONHATE (BBIHOCHBIC) IJIOCKHAE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (HUTYP:
' BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHUs
6.11 W3BnekaTh, MHTEPIPETHPOBATH U IPE0OPa30BHIBATh HH(OPMAIIHIO O TIPOCTPAHCTBEHHBIX
' reoMeTprYecKuX (purypax, mpeacTaBieHHYIO Ha YepTeKaxX U PUCYHKAX
[TpumensaTs reomerpuueckue (akThl JUIsI pPELIEHHUs CTEPEeOMETPUYECKUX 3ajad,
6.12 MPEIOIArafoIIuX HECKOJIBKO IIaroB PEUICHHUs, €CIM YCIOBHUS TMPUMEHEHHUS 3aJaHbl B
SBHOM hopme
6.13 OnepupoBaTh MOHATHUEM: BEKTOP B IPOCTPAHCTBE
6.14 BEIMONHATE JEHCTBUS CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKEHHS
' BEKTOpa Ha YUCII0, 00BACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJat0T
6.15 [TpuMeHSTH TPaBHUIIO apaTIeNIEIHIIe A IPH CII0KEHUH BEKTOPOB
OnepupoBaTh MOHATHAMU: JI€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJb
6.16 BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTrOd MEXAY BEKTOpaMH,
CKaJIIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUTMHEAPHbBIE U KOMIIAaHAPHBIE BEKTOPHI
HaxomuTeh cymMMy BEKTOPOB ¥ TIPOM3BEICHHWE BEKTOpPAa Ha YHCIO, YTOl MEXIy
6.17 BEKTOpaMH, CKaJIIpHOE IPOU3BEJEHHE, PACKIaJbIBaTh BEKTOp IO JIBYM HEKOJI-
JMHEAPHBIM BEKTOpaM
6.18 3agaBaTh IUIOCKOCTh YPAaBHEHUEM B IEKapTOBOM CHUCTEME KOOPAUHAT
6.19 Pematp MIpOCTENIINE reoOMeTpUYECKUe 3a7a4u Ha IIPUMEHEHUE

BCKTOPHO-KOOPAUHATHOTO METOJa




Kon
NMPoBePSIEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI
NMPOrpaMMbl cpeHero o0uero 00pa3oBaHus

Pemate 3aa4ud Ha A0Ka3aTCJIbCTBO MAaTCMaTHYCCKHX OTHOIIICHUU U HaX0XJICHUC
6.20 TCOMETPHUICCKUX BCIUYHUH I10 o6pa3uaM WK aJropurmMam, IIPUMCHASL HN3BCCTHBIC
MCTOJbI ITPHU PCIICHUN CTAHAAPTHBIX MAaTCMAaTUUCCKHUX 3a/1a4q

HpI/IMeHHTB HpOCTCﬁHIPIG IIporpaMMHEBIE CpEACTBA U JICKTPOHHO-KOMMYHUKAIMIOHHBIC

6.21
CUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKHUX 3a4aYd
6.22 HpI/IBOI[I/ITB INpUMEPBI MATEMATUUYCCKHX SaKOHOMepHOCTeﬁ B IIpupoac H KHN3HH,
. paciio3HaBaTh IMPOABJICHUEC 3aKOHOB r€COMCTPHUU B HCKYCCTBC
HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHUS HA IMPAKTUKC: aHAJIM3UPOBATH PCAJIbHBIC CUTyalluUu U
MNPUMCHATH M3YUYCHHBIC TIIOHATHA B IMPOLHECCE IIOMCKAa PCHICHUA MATCMATHYCCKU
6.23 Cq)OpMYHHpOBaHHOﬁ HpO6J’ICMLI, MOZACIIMPOBATHL PCAJIbHBIC CUTyallMHM HaA S3bIKEC I'C€O-

MCTPUH, HCCICAOBATH IOCTPOCHHBIC MOJACIN C HUCIOJIB30BAHUCM TCOMETPHUYCCKUX
MOHATHHA U TCOPECM, alllapara anre6pLI, peuiaTh IMPAKTUYCCKUC 3aaa4dH, CBA3AHHBIC C
HaXO0XXIACHUECM I'COMCTPHUICCKUX BCIINYHNH

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COAECPKAHUS

7 I'eomerpus

OcHoBHblE TOHATUS cTepeomeTpuu. Touka, mpsMasi, TIOCKOCTb, MpocTpaHcTBO. [loHsATue 00

7.1
AKCMOMAaTUYECKOM MTOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX
B3anMHoe pacrnosiokeHue MpsSIMBIX B MPOCTPAHCTBE: MEPECEKArOIIUeCs, mapaulelibHble U CKpe-
nMBaoImecs npsamele. [lapannenbHOCTh TPSAMBIX M IUIOCKOCTENW B MPOCTPAHCTBE: Mapajie/ibHbIe
MPSIMBIE B TIPOCTPAHCTBE, MAPAIETLHOCTh TPEX MPSIMBIX, MAPAICTLHOCTh MPSMOMN U TIOCKOCTH.
Yrasl

7.2

C COHaHpaBHeHHBIMI/I CTOpOHaMI/I, erJ'I Me>1<)1y prIMI)IMI/I B HpOCTpaHCTBe. HapaﬂnenLHocn,
ILUIOCKOCTEM: NapajulesIbHble IUIOCKOCTH, CBOMCTBA MapaJUIEIbHBIX IUIOCKOCTEW. IIpocreimme
MPOCTPAHCTBEHHBIC (PUTYpHl HA TUIOCKOCTH: TETpadap, KyO, Napayjieienuriesl, MOCTPOSHUE
CEUYEeHU U

[lepneHUKyISApHOCTh MPSMOM M IUIOCKOCTH: INEPHEHAMKYJISPHBIE NPSMbIE B IMPOCTPAHCTBE,
IpsIMBIE TapajUIeIbHbIE U NEPHEHAMKYJSAPHBIE K IIJIOCKOCTH, IPU3HAK IEPIEHIUKYISPHOCTH
IIPSIMOM U IUIOCKOCTH, TEOPEMA O IIPSAMOM NEPIEHAUKYIISIPHOM IUIOCKOCTH. YTIIBI B IIPOCTPAHCTBE:
7.3 |yrom Mexmy NpsMOW W TUIOCKOCTBIO, JBYI'PAHHBIN Yroj, JUHEWHBIH Yroi JBYTPaHHOTO YIJIa.
[IepnieHQUKYISAp U HAKJIIOHHBIC: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT IPSIMOM 10
IUIOCKOCTH, MPOEKIHUS (UTYpbl Ha IUIOCKOCTh. [leprneHauKynsapHOCTh IJIOCKOCTEH: MpHU3HaK
MEPIEHIUKYISIPHOCTH ABYX IIIOCKOCTEN. Teopema o Tpéx nepneHauKyisapax




Kon

7.4

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

[lonsiTiE MHOrOrpaHHHMKa, OCHOBHBIE 3JIEMEHThl MHOI'OIPAHHUKA, BBIIYKJIbIE W HEBBIITYKIbIE
MHOT'OTPaHHUKH, pa3BEPTKAa MHOrorpaHHuka. IIpusma: n-yroynpHas npusma, rpaHd U OCHOBAHMS
MPU3MBI, TIpsIMasi ¥ HAKJIOHHAsl MIPU3MBI, OOKOBAas M IMOJIHAS TOBEPXHOCTH Mpu3Mbl. [lapannene-
MUIIE], MPSAMOYTOJIbHBIN IMapajuiesienuIe] 1 ero cBoictBa. [lupamupa: N-yroyipHas nupamuia,
TpaHd M OCHOBaHHME NHUPaMUAbI, OOKOBas M IIOJIHAS TOBEPXHOCTh NHPAMHIIBI, NpPaBUIbHAS
U yCeu€HHasl nupamMuga. OJIEMEHThl Npu3Mbl M nupamuibl. [IpaBUiIbHbIE MHOIOTPaHHUKH:
MIOHATHE IPaBUJIBHOIO MHOIOTpaHHMKA, MpaBUibHAs NpU3Ma U IpaBWIbHAs NUpamMuaa, npa-
BUJIbHAS TPEYroJibHAas MUpaMKia U TMPaBUIBHBINA TeTpasap, Kyo. [IpencraBieHue o mpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’3ap, 10AeKa3ip U ukocayapyrue CedeHus MpU3Mbl U IUPAMMU/IbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBEC: CUMMETPUA OTHOCUTCIBHO TOYKH, HpﬂMOfI, IUIOCKOCTH. DJIEMEHTHI
CUMMCTpPUU B ITUpaMUJiax, mapauiCJICnuIcaax, mpaBujibHbIX MHOTIOIpaHHUKAX

7.6

Brruncnenmue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AuaroHanu, yribl. [lmomans OokoBoi mo-
BEPXHOCTH M TOJIHOM IMOBEPXHOCTH MPSAMOM MPHU3MBI, TUIOMIA/Ib OCHOBAaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTU MpsiMOU mpu3Mbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTH MPaBUIHHON
MUPaMHJIBI, TEOpEMa O IIOMAAN YeceuéHHOHM mupamuabl. [lonarue 06 00béme. OOBEM THpaMuIbI,
MIPU3MBI

7.7

[TogoOubIie Tema B mpocTtpancTBe. COOTHOMICHUSI MEXAY IUIOIIAIIMH TTOBEPXHOCTEH, 00bEMaMU
OJTOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMbIii 3JIeMEHT COAEPKAHUS

6

I'eomerpus

6.1

[Munuaapuyeckas MOBEPXHOCTb, OOpa3yollde IHJIMHAPUYECKON MOBEPXHOCTHU, OCh
HATUHAPUYECKON MoBepXHOCTH. [lyynHIp: ocHOBaHUS M OOKOBasi MOBEPXHOCTh, 0OOpa3yromias
U OCb, TUIOIIA/(b OOKOBOH U MOJIHOM MOBEPXHOCTH

6.2

Konunueckasi moBepxHOCTb, 00pa3yromire KOHUYECKON MOBEPXHOCTH, OChb U BEpIIMHA KOHHU-
yeckoil moBepxHocTH. KoHyc: ocHOBaHMe M BeplIMHA, 00pa3ylomias U OCh, IJIONIa b OOKOBOM
Y TIOJTHOW TTOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue M BbICOTA, OCHOBAHUSA M OOKOBas
IIOBEPXHOCTH

6.3

Coepa u map: meHTp, paaumyc, AUaMeTp, IUION[aah MOBEpXHOCTH cdepbl. B3ammHuoe pac-
MOJIOXKEHHE Cephl U TNIOCKOCTH, KacaTeIbHas INIOCKOCTh K cdepe, riomaapb chepbl

6.4

N3o06paxenue e BpallleHUs Ha MII0CKocTH. Pa3BépTka nummHApa 1 KOHyca

6.5

KOM6I/IHaI_[I/II/I TCJI BpalllCHUSA U MHOT'OTPaHHUKOB. MHOFOFpaHHI/IK, OIIMCaHHBIM OKOJIO C(I)Cpbl,
cq)epa, BIIMCaHHAas B MHOI'OI'PaHHUK, UJIH TCJIO BpalllCHUSA

6.6

[Tonsitne 00 o00BEMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00béMe




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

MPSIMOYTOJIBHOTO Tapajuienenunena u cieactsus u3 He€. O0bEM mummHapa, KoHyca. OO0BEM
nrapa ¥ miomaab cepsl

6.7

[Tomobupie Tema B mpocTpancTBe. COOTHOIICHHS] MEXIY IUIOMAASMH TOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

6.8

Ceuenus nuinHApa (mapauienbHO U NEPIEHANKYIISIPHO OCH), CEUEHUs KOHyca (IapaieabHoe
OCHOBAHUIO U MPOXOJsIlIee Yepe3 BEePILUHY), CEUSHUS 11apa

6.9

BexTop Ha muiockoctu U B npocrpaHcTBe. CI0XKEHHE U BBIYMTAHHE BEKTOPOB. Y MHO)KEHHE
BEKTOpa Ha 4Mci0. Pa3noxkeHue BeKTOpa IO TpEM HEKOMIUIAHAPHBIM BekTopaM. I[IpaBumio
napajuienenunena. PemieHune 3amad, CBS3aHHBIX C IPUMEHEHHEM IIpaBWJI JEHUCTBHM C
BEKTOPAMH

6.10

IIpssmoyronbHas cucrema KoopAauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. IIpocrelimue
3aJa4d B KOOpAMHATaX. YIrod MexIy Bekropamu. CKalsipHOE NMPOU3BEACHHUE BEKTOPOB. BbI-
YUCJICHUE YIJIOB MEXAY IPSIMBIMU M IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBI METOX IIPH

PCIICHUU I'COMCTPHUUCCKUX 3a1aY

IPOBEPAEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMHMSA OCHOBHOMU OBPA3OBATEJIBHOU ITPOI'PAMMBI CPEJHET'O OBLIIETO

OBPA3OBAHUA

Kox nposepsiemoro
TpedoBaHus

IIpoBepsiemble TPeGOBaHMS K MPEAMETHBIM Pe3yJIbTATaM OCBOEHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHero o01ero 00pa3oBaHus

Brnagenne wmerogamu J0Ka3aTeNbCTB, alrOPUTMaMU pelIeHUs 3ajad; YMEHHUE
dopMynupoBaTh W ONEPUPOBATH IOHATHUSMH: OIpEJeIEHUe, aKCHMOMa, Teopema,
CJIEJICTBUE, CBOICTBO, MPHU3HAK, J0KAa3aTEeIbCTBO, PABHOCWIbHBIE (DOPMYIHPOBKH;
OpUMEHATh MX; yMeHue (GopMylIMpoBaTb OOpaTHOE M HPOTHUBOMNOJIOXKHOE
YTBEpKACHHE, MPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI, MCIOIb30BATh METO]
MaTEMaTUYECKON MHIYKIUH; IIPOBOIUTH J10Ka3aTeIbHbIE PACCYKAECHUS NIPU PELLICHUN
3a/1a4, OLIEHUBATh JIOTUYECKYIO IPABWIBHOCTbH PACCYKJIEHUH; YMEHHE OINEpPHUpPOBATh
MNOHSTUSMHM: MHOKECTBO, IOJMHOYKECTBO, OIEpallM¥ HaJ MHOXKECTBAMH; YMEHME
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM —ammapar JUIsi OINWCaHUS peajbHBIX
IPOIIECCOB U SBJICHUNH M TNpPH pElIeHUM 3aad, B TOM YHUCIE M3 JPYIHX Y4eOHBIX
MpPEeIMETOB; YMEHUE ONEPUpPOBaTh MOHATHSAMU: rpad, CBA3HBIA Tpad, IepeBo, UK,
rpa¢ Ha MJIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATh Ipadbl pa3IMyHBIMU criocoOamu;
MCII0JIb30BaTh Tpadbl MPH PEIICHUH 3aa4

YMeHHe OnepupoBaTh IMOHATUAMU: HATYPAIBHOE YHCIO, LEJIOE YUCIO, CTEIEHb C
LEIbIM IOKa3aTelleM, KOPEHb HATYpPaJIbHOW CTENEHHW, CTENEHb C PALMOHAIBHBIM
nokasareseM, CTENeHb C JEHCTBUTENBbHBIM MOKa3aTesieM, JiorapupM uucia, CUHYC,
KOCUHYC M TaHT€HC IPOU3BOJBHOIO YHUCIA, OCTAaTOK II0 MOIYJI0, PalMOHAIBHOE
YHCJIO, UPPALMOHAIIBHOE YHUCIIO, MHOXKECTBA HATYPaJbHBIX, LIEIBIX, PAllHOHAJIbHBIX,
JNEUCTBUTEIIBHBIX YMCEN; YMEHUE HCIIOJIB30BaTh MPU3HAKU JEIMMOCTH, HAMMEHBIIUN
o0ImuMi enuTenh U HauMEeHbIee olliee KpaTHoe, anroput™ EBkimupa mpu pemeHun




Kox nposepsiemoro
TpeboBaHUs

IIpoBepsiemble TPeOGOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 00pa3oBaHus

3ajjay; 3HAaKOMCTBO C Pa3JIMYHBIMU MO3MLIMOHHBIMU CHUCTEMaMH CUUCIICHUS; YMEHUE
BBITOJIHATH BBIYMCIICEHUE 3HAYCHUN U MPEoOpa3oBaHMs BHIPAKEHUH CO CTENCHIMH H
jgorapupmamMy, mpeoOpa3oBaHUs JAPOOHO-PALMOHAIBHBIX  BBIPDAKEHHH; yMEHUe
ONEpPHUPOBATH TOHATHAMU: TIOCJIEIOBAaTENLHOCTh, apH(MeTH4ecKas MpOrpeccHs,
reoMeTpuyecKas mporpeccus, 0ECKOHEYHO yObIBaroIasi reOMeTpuyecKas Iporpeccus;
YMEHME 3a/laBaTh I0OCJIEOBATEILHOCTH, B TOM YHCJE C IOMOILBIO PEKYPPEHTHBIX
GopMyn; yMEHHE OIEepUpOBaTh IOHATUAMHU: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE
KOMIUICKCHBIE YHCIIa, MOIYJIb M apryMEHT KOMIUIEKCHOrO 4YHcia, (opma 3amucu
KOMIUIEKCHBIX 4Mceln (TeoMeTpudecKas, TPUIOHOMETpUYecKas U anredpandeckas);
YMETh TPOHM3BOIUTH apUPMETHYECKHE JeHCTBUA C KOMIUICKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI UCIOIb30BAaHNUS KOMIUIEKCHBIX YUCEIl; ONIEPUPOBATH NOHATUSIMMU:
MaTpuua 2x2 u 3x3, onpeAeauTellb MaTPUILIbl, T€OMETPUUECKHUI CMBICII ONIPEAEIUTEIS

VYmenue OIIEpUpPOBaTh HOHSTHUAMM: paloHalbHBbIE, UPpaLOHAIILHEIE,
[IOKa3aTelbHbIE, CTENEHHbIE, JJOrapu(PMUUECKUE, TPUTOHOMETPUYECKUE YPABHEHUS U
HEPABEHCTBA, HX CHUCTEMBl; YMEHHME OIEpPUPOBATh IOHATHSAMHU: TOMKIECTBO,
TOKJIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa YpPaBHEHHM U
HEPABEHCTB, PaBHOCHUJIBLHOCTb YPAaBHEHHMH, HEPABEHCTB M CHUCTEM; YMEHHME peIlaTh
YPAaBHEHUs, HEPAaBEHCTBA M CUCTEMbI C IIOMOLIBIO Pa3IWYHBIX IPHUEMOB; pelIaTh
YPaBHEHHs, HEPAaBEHCTBA U CHUCTEMbl C I1apaMETPOM; IPUMEHATh YpPaBHEHHS,
HEPaBEHCTBA, MX CHUCTEMBbI JUIsl pEUICHUS MaTeMaTU4eCKUX 3aJad M 3a1ad  H3
pasInYHbIX 00J1aCTe HAYKU U peaJibHOM KHU3HU

YMeHne omnepupoBaTh MOHATHUAMU: (YHKIUS, YETHOCTh (DYHKIHMH, TEPUOIUIHOCTH
(GYHKIIMH, OTPAaHUYEHHOCTh (DYHKIIMK, MOHOTOHHOCTH (DYHKIIMH, SKCTPEeMYM (YHKIIUH,
HauOoJiplllee W HAMMEHbBIIEe 3HAYeHUS (QYHKIUU Ha TPOMEKYTKE, HEeNpepbIBHAS
byHKIMSA, acCUMOTOTHI Tpaduka (GYyHKIUHU, TIepBas U BTOpas MPOU3BOAHAS (YHKIIUH,
FeOMETpUYECKH ¥ (U3UYECKUH  CMBICI  TMPOU3BOJHOM,  TepBOOOpa3Hasi,
onpeAenéHHbI UHTErpai;, yMEHHEe HaXOAUTh aCUMITOTH rpaduka QyHKINH, YMEHHE
BBIYHCIIATH TPOU3BOHBIE CYMMBI, POU3BEICHUSI, YACTHOTO U KOMITO3UIIUU (DYHKITUH,
HAaXOJUTh YpaBHEHHME KacaTelbHOW K Tpaduky QYHKIMH; yMEHUE HaXOIHUTh
MPOU3BOHBIE DJIEMEHTAPHBIX (DYHKIMH; YMEHHE HCIIOIh30BaTh MPOU3BOJHYIO JIJIsI
uccienoBanus QyHKIUN, HAXOJUTh HAUOObIINE U HAMMEHbIIINE 3HAUCHUST (DYHKIIHIA,
CTPOUTHh TpapUKUd MHOTOWICHOB C HCIIOJIb30BAaHWEM armapara MaTeMaTH4YeCKOro
aHaJIn3a; NPUMEHSATh MPOU3BOJIHYIO [Jis HAXOXKACHHS HAWIy4dllero peueHus B
MPUKIAIHBIX, B TOM YHCJIE COIMAIbHO-DKOHOMUYECKMX M (U3UYECKUX 3a]adax;
HAXOJHTh TUIOMATH U 00BEMBI PUTYp C MOMOIIBIO WHTETpalia; MPUBOAUTH MIPUMEPHI
MaTEeMaTUYECKOT0 MOJIEITUPOBAHMS C TIOMOIIBLI0 MU PEpeHITNATBHBIX YPaBHCHUMA

YMmenue omnepupoBaTh HOHATUSAMH: rpaduk (yHKIMM, oOpaTHas QyHKIuS,
KOMITO3UIUS QYHKIWH, TMHEHHAss QYHKIHS, KBaIpaTHIHas (QYHKIHUS, paroHaIbHAs
¢yHkuus, creneHHas ~(QYHKIMSA, TPUTOHOMETpHUYECKHuEe (QyHKUUH, oOpaTHbIE
TPUTOHOMETpHYECKHE (DYHKIIMH, TIOKa3aTeIbHAS

U Jjorapupmuyueckas (QpyHKIUH; YMEHHE CTPOUTh I'padUKd H3YUEHHBIX (QYHKIUH,
BBIMOJHATh TpeoOpazoBaHusi TpaduKoB (QYHKUIMHA, HUCHOIB30BaTh TpaduKu JUIs
U3y4eHHs TPOLIECCOB M 3aBUCHUMOCTEH, NMPHU PEIICHUH 33734 M3 JPYTUX Y4eOHBIX
NPEIMETOB U 3a71ad U3 pealbHON KU3HU; BBIpAXKaTh (POPMYITaAMU 3aBHCUMOCTH MEXTY
BEJIMYMHAMU; MCIIOJIb30BaTh CBOMCTBA
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u rpaduku QyHKIUN I pelieHus] ypaBHEHH, HEpaBeHCTB U 3a/1a4
C MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOW IIOCKOCTH MHOXKECTBA PEHICHUI
ypaBHEHUM, HEPABEHCTB U X CUCTEM

YMeHue pemath TEKCTOBBIE 33/1a4U Pa3HbIX TUIIOB (B TOM YMCJIE Ha MPOLIEHTHI, 10JIU U
YacTH, Ha JBH)KEHUE, PabdOTy, CTOMMOCTb TOBApOB M YCIYT, HAJIOIHU, 3aJaud M3
00J1aCTH YNpaBJICHUS JIUYHBIMH U CEMEWHBIMU (DMHAHCAMH); COCTABJISTH BhIPAXKEHUS,
YPaBHEHHs, HEPABEHCTBA M HUX CHUCTEMBI II0 YCJIOBHMIO 3aJayd, HUCCIEI0BaTh
IOTy4YEeHHOE pELIEHUe M OLEHUBATh IIPaBAONOAOOHOCTb pPE3YJIbTATOB; YMECHUE
MOJIEJIMPOBAaTh PEABHBIE CUTYyallUM Ha SA3bIKE MATEMATHUKH; COCTABIATH BBIPAKEHUS,
YpPAaBHEHUs, HEPABEHCTBA M MUX CHCTEMBI II0 YCIOBHMIO 33Ja4, HCCIEA0BATh
IOCTPOCHHbIE MOJIENIM C MCIIOJIb30BAaHUEM ammnapara aiaredopbl, MHTEPIPETUPOBATH
IIOJIYYEHHBIN pe3ysbTaT

YMeHue onepupoBaTh HOHATUAMU: CpefiHee apupMeTniecKkoe, MeiaHa, Hauboblee
Y HavMEHbIIIee 3HAYCHUs, pa3Max, JUCIIEPCHUs], CTAaHIaPTHOE OTKIOHEHUE YHCIIOBOTO
HaOopa; yMeHMe HU3BJeKaTb, MHTEPIPETUPOBATh HWH(GOPMALMIO, HPEACTABICHHYIO B
TabIMIax, Ha qUarpaMMmax, rpadukax, OTpakalollyl0 CBOWCTBA PEaIbHBIX MPOIECCOB
U SBICHUH; MPEACTaBIATh HH(GOPMAIMIO C MOMOILBIO TaOJUI U JUarpaMm;
UCCIIEIOBATh CTATHCTUYECKHE JAaHHBIC, B TOM YHCJIE C NPUMEHEHHEM TpapuuecKux
METOZIOB U  JJIEKTPOHHBIX CPEACTB; TIpaUUecKd HCCIIEA0BaTh COBMECTHBIC
HAOJII0JIEHUS C IOMOIIBIO TUarpaMM pacceMBaHUs U JIMHEHHOW perpeccuu

YMeHue omnepupoBaTh IMOHATHAMHU: CIIyY4allHBIA ONBIT W CIy4ailHOE COOBITHE,
BEPOSITHOCTb ~ CIy4yallHOro  COOBITHS; yMEHUE  BBIYUCIATH  BEPOSTHOCTH  C
UCIIOJIb30BaHUEM TpaHUuecKUX METO/OB; NPUMEHATh (QOPMYJbl CIOXKEHUS W
YMHOXXEHUSI BEpOATHOCTEH, (opMyiy MOIHON BeposTHOCTH, ¢opmyrny bepnymin,
KOMOWHATOpHBIE (aKThl U (POPMYJIBI; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHIA;
YMEHHME  ONEpPUpPOBAaTh  IOHATUSAMU:  ClIydaiiHas  BEJIWYMHA, paclpeieiieHue
BEPOATHOCTEW, MaTEMAaTUYECKOE OXHJaHUE, JUCIEPCHUs] U CTaHAAPTHOE OTKIOHEHHUE
CllyualfHOH BENWYMHBI, (YHKLUMU paclpesieseHus MU IUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOIO U HOPMAaJIbHOTO pacIpelieleHHi; YMEHHE HCII0JIb30BaTh CBOICTBa
W3YYEHHBIX PaclpeleNIeHUH Ul pElIeHHs 3a/1ad; 3HAKOMCTBO C TOHATHUSAMHU: 3aKOH
0OJIBIINX YKCEN, METOJbl BHIOOPOYHBIX HCCIEI0BAaHUMN; YMEHNUE IPUBOJUTH MPUMEPDI
IPOSIBIIEHUS] 3aKOHAa OOJBIIMX YHCENT B IPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSX;
YMEHHE OIEepPUPOBATh IMOHATHUSMHU: COYETAaHHE, IEPECTaHOBKA, YHUCIO COYETaHUH,
YHCIIO TIepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHATh KOMOMHATOPHbIE (aKThI
U pacCyXJEHHs Ul pelleHUs 3a/1ad; OLCHUBATh BEPOSITHOCTU PEaTbHBIX COOBITHIL,
COCTaBJISITh BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOJTYUEHHBIN pe3ybTaT

YMeHue omnepupoBaTh MOHSATHSAMH: TOYKa, HpsiMasi, IUIOCKOCTb, MPOCTPAHCTBO,
OTpE30K, JIyd, BEJINUYMHA YIJla, IJIOCKUM yroJl, IBYIpaHHbIN Yroi, TPEXIPaHHBIA yrod,
CKpeIlMBaOIINecs MpsAMble, NapajuIeNbHOCTh M MEPHEHIUKYISIPHOCTh MPSIMBIX U
IUIOCKOCTEM, yroJI MEeXAy IPSAMBIMH, YTOJ MEKIY NPSAMON U IIIOCKOCTBIO, YTOJl MEXKIY
IUIOCKOCTSIMHU, PAacCTOSIHUE OT TOYKU JI0 TUIOCKOCTH, PACCTOSTHUE MEXIY MPSMbIMH,
paccTosiHuE MEXAY IIIOCKOCTSAMHU; YMEHHE HCIOJb30BaTh IIpU PEIICHUU 3anad
U3YYEHHbIE (PAKTBl M TEOPEMBI IJIAHUMETPUHU; YMEHUE OLIEHUBATh Pa3Mepbl 0ObEKTOB
OKPYXarloIIero MUpa; CTPOUTh MAaTEMAaTUYECKUE MOJENIN C TOMOLIbIO0 TEOMETPUUECKUX
NOHSTHH U BEJIMYUH, PEIIATh CBA3aHHbIC C HUMU IPAKTUYECKHE 3a1a9U
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YMeHue onepupoBaTh MOHATUSAMU: TUIOIIAIL GUTYPBI, 00bEM (DUTYPBI, MHOTOI'PAaHHUK,
IPABWIbHBI MHOIOIPAaHHUK, CEYEHME MHOIOTPaHHMKA, KyO, Hapajuienenunen,
npusMa, nupaMua, Gurypa u mNoBepxXHOCTh BpallleHUs, IUIUHAP, KOHYC, map, chepa,
IoImaab cgepsl, MIOMAab MOBEPXHOCTH MHUPAMHIIBL, MPU3MBI, KOHYCa, HWIMHIPA,
00BEM KyOa, MPAMOYTOJILHOTO Mapajuieenurena, MupaMuibl, TPU3Mbl, HUIUHAPA,
KOHYyca, 11apa, pa3BEPTKA OBEPXHOCTH, CEUEHUs KOHYCA U IIWINHAPA, TapaJljIeiIbHbIE
OCH WJIM OCHOBAaHMIO, CEYCHME IIapa, IIOCKOCTb, Kacarolascs cepbl, MIIMHIPA,
KOHYyCa; YMEHHUE CTPOUTHb CEYEHHE MHOIOTpaHHMKA, M300pa)kaTb MHOIOI'PAaHHUKH,
burypsl M TOBEpXHOCTH BpAIICHUS, HX CEUEHHUS, B TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX CPEJCTB;, YMEHHE IPUMEHATH CBOWCTBA TI'C€OMETPUYECKHUX (QHryp,
CaMOCTOSITENIbHO (DOPMYIHpPOBATH ONpPEIEICHHUS U3y4aeMbIX (GUTYp, BBIIBUTaTh
THIOTE3bl O CBOWCTBAX M IMPH3HAKAX T€OMETPUYECKUX (QHUTYp, 0OOOCHOBBIBATH HIIH
OmpoBepraTh MUX; YMEHUE MPOBOAUTH Kiaccuukanmuio GUTYp MO pa3IudHbIM
[IPU3HAKaM, BBIIIOJIHATh HEOOXOIMMBIE JOMOJIHUTENbHbIE IOCTPOEHUS
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YMeHHue omepupoBaTh TMOHATHAMH: JBWIKEHHE B IPOCTPAHCTBE, IapauIeIbHBIN
MEPEHOC, CUMMETPHSI Ha TUIOCKOCTH M B TPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHUE
noo6ust, mogoOHbIe (PUTYPHI; YMEHHE paclo3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHI, B
TOM 4HCIIE B IPUPOJE, HUCKYCCTBE, APXUTCKTypE; HCIIOJIB30BATh TI'€OMETPHUYECKUC
OTHONICHHUS MPU PEUICHUH 33/1a4; HAXOAUTh T€OMETPUUECKIE BEINYNHBI (JJTMHA, YO,
IoNaab, O0bEM) MPU PEIICHWH 3aJad W3 APYTUX YYEeOHBIX MPEIAMETOB U W3
pealbHOM JKM3HM;, YMEHHE BBIYHUCIATH T€OMETPUYECKHE BEIWYMHBI (JJIMHA, YTOI,
ILJIOIIA/b, 00BEM, IJIOIIAdb MTOBEPXHOCTH), HCTIOJB3YS W3YYCHHBIC
dbopMyIbl U METOABI, B TOM 4YHCIE: IUIONMA[b MOBEPXHOCTH MHPAMHJIBI, TPU3MBI,
KOHYCa, IWJIUHPA, TUIoaab ceprl; 00bEM KyOa, MPSIMOYTOJILHOTO Mapajllesienumea,
MUPaMUJIbI, IPU3MBL, [IIIUHAPA, KOHYCA, [1apa; yMEHHUE HAXOIUTh OTHOIIIEHHE 00bEMOB
1oJ0OHBIX Uryp
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YMeHue oInepupoBaTh INOHATUSAMHU: MPSAMOYIOJbHAas CHCTEMa KOOpPAMHAT, BEKTOD,
KOOPJIMHATHI TOYKH, KOOPJIMHATEI BEKTOPA, CyMMa BEKTOPOB, POU3BEACHHUE BEKTOpA
Ha 4YHCJIO, pa3joXeHHEe BEKTOpa Mo 0a3ucy, CKalsIpHOE MPOU3BEJICHHE, BEKTOPHOE
IIPOU3BEJICHNE, YIrOJI MEXIYy BEKTOpaMHU; YMEHHE HCIIOJIb30BAaTh BEKTOPHBIM U KO-
OpPAMHATHBIN METOA JUIsl pelIeHUs] TeOMETPUUECKUX 3a/1ad M 33734 APYruX y4eOHbIX
IIPEMETOB
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YMeHue BbIOMpaTh NOAXOIANIMM METON s peuleHHs 3aJayd; I[OHUMaHUue
3HAYUMOCTH MaTeMaTHKH B M3YUYE€HUU HPUPOJHBIX U OOLIECTBEHHBIX IMPOILIECCOB U
ABJICHWM; YMEHHME paCIIO3HABAaTh IPOSBICHUE 3aKOHOB MAaTEMaTUKU B MCKYCCTBE,
YMEHUE NPHUBOJNUTH NPHUMEPHl MATEMATHYECKUX OTKPBITHM POCCHMCKONM M MHUPOBOM
MaTEMaTU4YECKON HAyKU

HNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, IPOBEPSAEMBIX HA EI'3 110 MATEMATUKE

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

1 Yuciia ¥ BEIYUCIEHUS

1.1 |HarypaubHble u nensle uncna. [Ipu3Haku JeNMMOCTH LETIBIX YNCEN
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Panmonaneupie  umcna. OOBIKHOBEHHBIE M JCCATHYHBIE JApOOM, TMPOILEHTHI, OECKOHEYHBIE

1.2
HEepUOIMYECKUE IPOOH
13 ApI/I(I)MeTI/I‘-I?CKI/Iﬁ KOpeHb HaTypaibHOW cremneHu. JlelcTBus ¢ apuMETHUECKUMH KOPHSIMHU
HaTypaJbHOH CTENEeHN
1.4 [Crenens ¢ uensim nokasarenem. CTEneHb ¢ pallMOHAIbHBIM MoKa3aTenemM. CBONCTBA CTEIIEHU
15 CuHyC, KOCUHYC U TAaHI€HC YMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC, apKTaHI€HC YHCIIOBOTO
apryMeHTa
1.6 [Jlorapudwm uucna. JlecaTuynpie U HaTypaJIbHbBIE JOrapupMBbI
17 JeiicTBuTenpHble yncna. ApupmeTuyeckre onepanuu ¢ JAeHCTBUTEIbHBIMU HCIAMH. [Tpubinnxénnple
BBIYHMCIICHHSI, TPABUJIA OKPYTIICHUS, TPUKUKA U OLIEHKA Pe3yJbTaTa BEIYUCICHHH
1.8 |IIpeoOpazoBaHre BBIpAKCHHIA
1.9 [KommuiekcHble yncia
2 YpaBHEHMs 1 HEpaBEHCTBA
2.1 |Lensie u qpoOHO-paiOHATLHBIC YPABHEHUS
2.2 |UppauuonaibHble ypaBHEHUS
2.3 | Tpuronomerpuueckue ypaBHEHUs
2.4 |llokasarenbHbIe U Torapu(MUIECKHE YPaBHEHHUS
2.5 |ILensie u ApoOHO-paIMOHATBHBIC HEPABEHCTBA
2.6 |VppannoHangbHbIE HEPABEHCTBA
2.7 |llokasarenbHbIe U Torapu(MUIECKHe HEPAaBEHCTBA
2.8 | Tpuronomerpuueckue HepaBeHCTBA
2.9 |CucreMbl 1 COBOKYITHOCTH YPaBHEHUI M HEPABEHCTB
2.10 |YpaBHeHUs, HEPABEHCTBA U CHCTEMBI C TApAMETPaMHU
2.11 |Matpuna cucteMbl JMHEHHBIX YpaBHEeHUH. OnpenenuTenb MaTPUILIbI
3 DYHKIMH U TpaduKu
31 @yHKIM, crnocodbl 3amanus yHkuuu. I'paduk pynkuuu. Bzanmuo oOpatHble ¢pyHKunu. YETHBIE U
HeuéTHble pyHKIMK. [lepuonnyeckue pyHkuun
OO6sacte ompeneneHuss M MHOXKeCTBO 3HaueHUd QyHkumu. Hymu ¢dyaxnuu.  [IpomexyTtku
3.2 |3HakomocTosHCTBA. [IpOoMEXyTKM MOHOTOHHOCTM (YHKIMHU. MakCUMyMbl U MUHUMYMBI ()YHKIIMH.
Haubonb1iee 1 HaumeHblllee 3HaYeHHe (PYHKIIMY Ha IPOMEXKYTKE
33 CreneHHass (pyHKIMsS C HaTypalbHbIM M IIeJIBIM ToKazateneM. E€ cBoiictBa u rpaduk. CpoiicTBa u
rpaduK KOpHS N-0i CTETICHH
3.4 | Tpuronomerpuueckue QyHKINH, UX CBOWCTBA U TpaduKN
3.5 |IlokasarenbHas u gorapudmuueckas QyHKIMHU, UX CBOMCTBA U rpaduku
3.6 |Toukwm pa3peiBa. AcumnToThl rpadpukoB GyHKui. CBOHCTBa (DYHKIIHIA, HEIPEPHIBHBIX HA OTPE3Ke
3.7 |IlocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHMs ITOCIIEA0BATEILHOCTEH
3.8 | Apudmernyeckas u reomerpuyeckas nporpeccuu. @opmMyina cI0XKHBIX IPOIIEHTOB
4 Havana maTreMaTH4ecKoro aHaamsa
4.1 |IlpousBonnas Gpynkimu. [Ipon3BoaHbIe 21eMEHTApHBIX (QYHKIUN
42 [TpuMeHeHne MPOU3BOIHON K MCCIEI0BAHUIO (DYHKIMI HAa MOHOTOHHOCTh U 3KCTpeMyMbl. Haxoxnenue
HarOOJIBIIIETO U HANMEHBIIETO 3HAYCHHS (DYHKIIMH Ha OTPE3Ke
4.3 |llepBoobpaznas. UnTerpan
5 MHokecTBa U JOrMKa
5.1 |MmnoxecTBo, onepanuu HaJl MHOKecTBaMu. Jlnarpammel Diinepa — Benna
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5.2 |Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 |OmnucaTtenbHasi cTaTHCTHKA
6.2 |BepositHOCTB
6.3 |KomOunaropuka
7 I'eomerpus
7.1 | ®urypsl Ha INIOCKOCTH
7.2 |IlpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 |MHororpaHnHuKu
7.4 |Tena u NOBEpXHOCTHU BpalllEHUS
7.5 |KoopauHAaThl M BEKTOPBI
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