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HHOACHUTEJIBHASA 3AIINCKA

['eomeTpus SBISCTCS ONHUM M3 0a30BBIX KypCOB Ha ypOBHE CpeIHEro 00IIero oOpa3oBaHMs, TaK Kak oOeclednuBacT
BO3MOKHOCTh H3YUYCHHS JUCIUIUIMH €CTCCTBCHHO-HAYyYHOW HANpaBICHHOCTH M MPEAMETOB TYMaHUTApHOTO IIHUKIIA.
[TockonbKy JIOTHYECKOE MBINIICHHE, PopMUpYeMOe TIPH H3YUYCHHH O0YUYalOIMHUMHUCS TTOHSATHHHBIX OCHOB T€OMETpPHU, TIPH
7I0Ka3aTelbCTBE TEOPEM M IMOCTPOCHHUH IIETIOYKH JOTHYSCKAX YTBEPKIACHUHN MPHU PEMICHUH TEOMETPUUECKUX 3a]a4y, YMEHUE
BBIJIBUTATh U OMPOBEPTATH TUIIOTE3bI HETIOCPEACTBEHHO HCTIOIB3YIOTCS MIPH PEIICHUH 33J]1a4 €CTECTBEHHO-HAYYHOTO ITUKIIA, B
4aCTHOCTU (PHU3NYCCKUX 3a]1a4.

Ilems ocBOEHMS porpaMMbl yueOHOTO Kypca «l'eomeTpusi» Ha yriayOn€HHOM YpPOBHE — Pa3BUTHE HHIWBHIYaTbHBIX
CIOCOOHOCTEW O0yYarommxcss MpU H3YYEHHH Te€OMETPHUH, KaK COCTABISIONICH TpeIMeTHON obnactn «MaTtemaTHka |
nHpopMaTHKa» depe3 00eCTieUeHUE BO3MOXHOCTH MTPUOOPETEHUS U UCTIOBE30BaHUS OoJiee rITy0OKUX TeOMETPHYECKIX 3HAHUHT
U ICUCTBUI, CICIIM(PUIHBIX TEOMETPHUH, U HEOOXOIUMBIX ISl YCIENTHOTO MPO(eCCHOHAIBHOTO 00pa3oBaHMsl, CBSI3aHHOTO C
HCIIOJIh30BAaHUEM MAaTEMAaTUKH.

[IpuopuTeTHEIMU 33a4aMH Kypca TE€OMETPUH Ha yriayONE€HHOM YpOBHE, PACIIUPSIOMHAMH W YCHUIUBAIOMIUMH KypC
6a30BOT0 YPOBHS, SABJISIFOTCS:

paclMpeHue MpeACcTaBIeHUS 0 TEOMETPUHU KaK 9acTH MHUPOBON KyJNbTYphl U (DOPMUPOBAHHE OCO3HAHUS B3aHMOCBSI3U
T€OMETPUH C OKPYKAIOIMIUM MHUPOM;

dbopMHUpOBaHKE TIPEACTABICHHUS O TMPOCTPAHCTBEHHBIX (PUTypax Kak O BAKHEHUIINX MATEMAaTHYECKUX MOJENX,
TIO3BOJIAIONINX OMKCHIBATh M M3y4aTh pa3HbIC ABJICHHS OKPYXKAIOIIETO MHpa, 3HAHHC MOHATHIHOTO ammapaTa o pa3feiry
«CtepeoMeTpusm» yIeOHOTO Kypca TeOMETPHH;

(opMHUpOBaHHE YMEHHS BIaIeTh OCHOBHBIMH MTOHITHSIME O IPOCTPAHCTBEHHBIX (PUTYpaxX U MX OCHOBHBIMH CBOHCTBaMH,
3HaHWe TeopeM, GOpMyT U YMEHHE WX TMPUMEHSTh, YMEHUS JIOKA3bIBaTh TEOPEMBbI U HAXOJUTh HECTAHAAPTHBHIE CIOCOOBI
penIeHus 3a1ay;

dbopMHpOBaHHEC YMCHHS PACIIO3HABATH HA YCPTEKAX, MOJICIIAX H B PCAIBHOM MUPE MHOTOTPAaHHUKU M TEJa BPAIICHUS,
KOHCTPYHUPOBATH TEOMETPUIECKUE MOJICIIH;

dbopMHUpOBaHNE MMOHUIMAHUS BO3MOYKHOCTH aKCHOMAaTHYECKOTO TOCTPOCHHUS MAaTeMaTHUECKUX Teopui, (popMupoBaHue
MOHUMAaHHUS POJIM aKCUOMATHKH TPH TTPOBEICHUH PACCYKICHUI;



(opMupOBaHKE YMEHUA BIAJCTh METO/IaMU JOKA3aTEJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUS UX IPUMEHS T, IPOBOJUTH
JIOKa3aTe/IbHbIE PACCYXACHUS B XOJ€ PELICHUS CTEPEOMETPUYECKMX 3aJady M 3a7Jay C IPAKTHUECKUM COAEpPKaHUEM,
(dbopMupoBaHNE NPEACTABICHUS 0 HEOOXOIUMOCTH JOKA3aTENbCTB MPU 0OOCHOBAHUM MATEMATHYECKUX YTBEPKACHUN 1 POIH
AKCHOMAaTHKU B IIPOBEJCHUU JCAYKTHBHBIX PACCYKICHUI;

pa3BUTHE U COBEPUICHCTBOBAHWE MHTEIUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEHM OOYy4aroLUXcs, 1103HaBATEIIbHOM
AKTUBHOCTHU, UCCIEI0BATEIBLCKUX YMEHUH, KpUTUUHOCTH MBILLJIEHUS, HHTEPECA K U3YUECHHIO T€OMETPHH;

dopmupoBaHre (YHKLMOHAJBLHOM TIpPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUU: YMEHMs paclio3HaBaTh MPOSBICHUS
Tr€OMETPUYECKUX MOHSITHI, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaNbHBIX XKU3HEHHBIX CUTYaLMAX W MPU U3YYEHHH JPYTHUX
y4eOHBIX MPEIMETOB, MPOSIBICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOAEIMPOBAHUS PEANBbHBIX CUTYAIUi, HCCIEI0BAaHUS
MOCTPOEHHBIX MOJAEINIENH, UHTEPIPETALHUH TOTYYEHHBIX PE3YJIBTATOB.

OCHOBHBIMH cOJiepKaTeJIbHBIMU JIMHUAMH yueOHoro kypca «['eomerpus» B 10—11 kiaccax sBusiotcs: «lIpsimbie u
MJIOCKOCTH B MPOCTPaHCTBE», «MHororpaHHukn», «Tena BpaiieHus», «BekTopsl M KOOpAWMHATBI B MPOCTPAHCTBEY,
«/IBH>KEHHS B MPOCTPAHCTBEY.

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHHE «yMETh ONEPUPOBATH MOHATUIMHUY», PEICBAHTHBIMH T'€OMETPUN Ha
yriyonénnom ypoBHe oOyuenuss B 10—11 knmaccax, OTHOCHTCA KO BCEM COJEP>KATEIbHBIM JIMHHUSM Y4Y€OHOro Kypca, a
(opMUpOBAaHNE JIOTUYECKUX YMEHHHM pacnpefenseTcs He TOJNBKO MO COACPKATEIbHBIM JIMHUAM, HO U II0 TOAaM OO0Yy4YECHHS.
Copepxanue 00pa3oBaHUsA, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yibTaTaM ocBoeHUs denepanbHol pabodel IporpaMMel,
pacnpeaenénHpIM 10 roaaM o0yueHus, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHLIUMHATBHBIM
BOIIpocaM oOydarouMecss oOpalaiuch HEOAHOKPATHO. DTO MO3BOJSET OPraHM30BaTh OBJIAJACHHE T'€OMETPUYECKUMHU
HNOHATHSAMHU ¥ HaBBIKaMH IIOCIIEAOBATENBHO U [TOCTYIIATENBHO, C COOIFOICHUEM NPUHITUIIA IPEEMCTBEHHOCTH, 8 HOBBIC 3HAHHS
BKJIFOUATh B OOIIYIO0 CUCTEMY T€OMETPUUECKUX MPEACTABICHUN 00YyYAIOMIUXCsl, paclIupss U yriIyouss e€, o0pa3ys NpoYHbIC
MHO>XECTBEHHBIE CBSI3H.

[lepexon Kk U3yUEHUIO TEOMETPUHN Ha YIrIyOJEHHOM YPOBHE MO3BOJIAECT:

co3gaTth ycnoBus ansa auddepeHumanuu oOy4YeHHs, TMOCTPOCHMS HMHIWBHAYaNIbHBIX OOpa30BATEIbHBIX NPOrPAMM,
o0ecneunuTs yriayOn€HHOe U3yueHre reOMETPUH KaK COCTaBISONICH yueOHoro npeamera « Matematukay;

MOATOTOBUTH OOYYAIOMIUXCS K TIPOJOJDKEHUIO HM3YYEHHS MaTeMaThuku ¢ y4€ToM BbIOOpa Oyaymiedl mpodeccum,
o0ecreynBasi MPEeMCTBEHHOCTb MEKY OOIIMM U MPOPECCHOHAIBHBIM 00Pa30BAHUEM.



Ha usyuenue yuebHoro kypca «l'eoMetpus» Ha yriny0iaéaHoM ypoBHE oTBoauTcs 204 daca: B 10 xitacce — 102 gaca (3
yaca B Hejzento), B 11 xkmacce — 102 gaca (3 yaca B HEAETIO).



COIJEPXAHUE OBYYEHUSA
10 KIIACC

IIpsiMBIe M TVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TIOHATHS CTEpeoMeTpuH. Touka, mpsiMas, IUIOCKOCTh, HpocTpaHcTBO. [loHsiTHE 00 aKCHOMATHYECKOM
IIOCTPOCHUM CTCPCOMETPUM: AKCUOMBI CTEPEOMETPHUH U CIICACTBUSA U3 HUX.

B3anmHOE pacronoXeHUe NPsAMBIX B IIPOCTPAHCTBE: NEPECEKAKIIMECCS, apAJUICIBHBIC U CKPCIIMBAIOIINCCS IIPAMBIC.
IIpr3HAKHU CKPEMIMBAIOIINXCS NPSAMBIX. [lapamienbHOCTh NPSIMBIX U MIJIOCKOCTEN B TPOCTPAHCTBE: MapajuIeNIbHBIC MIPSMBIE B
MIPOCTPAHCTBE, MAPAIEABHOCTh TPEX MNPAMBIX, MAPAIIIEIBHOCTh MPAMOW W INIOCKOCTH. [lapajutensHOEe M UEHTpaIbHOE
MPOEKTUPOBaHKNEe, M3o0pakenne ¢uryp. OCHOBHBIC CBOWCTBA MapalIeILHOTO MpoeKkTHpoBaHusa. M3o0paxenue Guryp B
[1apasuIeIbHOU IPOEKUHUH. YTJIIbI C COHAIIPABICHHBIMA CTOPOHAMM, YTOJI MEXAY NPSIMBIMHU B ITpocTpaHcTse. [lapamnensHocTs
MJIOCKOCTE: mapanielbHble MIIOCKOCTH, CBOMCTBA MapajieNibHbIX MIockocTel. [IpocTelinue npocTpaHcTBEHHBIE (PUTYPHI Ha
IJIOCKOCTH: TETPAdIP, MAPAIIIETENHUIIE]T, TOCTPOCHUE CEYEHU .

[leprieHAUKYISPHOCTh OPSIMOIM U TUIOCKOCTH: NEPIEHUKYJIAPHBIE IPSIMBIE B NPOCTPAHCTBE, MIPSAMBIE MTAPAIIICIbHBIE U
MEPIICHINKYJSIPHBIE K IUIOCKOCTH, TMPH3HAK MEPINEHAMKYISPHOCTH TNPSIMOM M IUIOCKOCTH, TeOpeMa O NpsMOH
NEePHEHANKYIAPHON MI0CKOCTH. OPTOrOHAIBLHOE MPOEKTUPOBAaHKE. IIepeHIUKYIIsIp U HAKJIIOHHBIE: PACCTOSHHUE OT TOYKHU JI0
IUIOCKOCTH, PACCTOSTHUE OT MPSIMOU /10 IUIOCKOCTH, MPOEKIUA (GUTYPHI HA IUIOCKOCTh. [leplneHIuKyIApHOCTD MIIOCKOCTEH:
MIPU3HAK MEPIICHIUKYIISIPHOCTH JIBYX IUIOCKOCTEN. Teopema o TpEX MepIeHIUKYJIApax.

Yrabel B IPOCTPAHCTBE: YroJl MEXAY MPSAMOM M IJIOCKOCTBHIO, ABYTPAHHBIA YIOJI, JUHEWHBIM yroJ ABYTPAHHOTO YIJa.
TpéxrpaHHbli U MHOTOIpaHHbIE YIribl. CBOMCTBA INIOCKMX YIVIOB MHOTOTPAaHHOTO yria. CBOWCTBA INTOCKMX U JABYTPaHHBIX
YIJIOB TPEXTPAHHOTO yTiia. TeopeMbl KOCHHYCOB U CHHYCOB JJIsl TPEXTPAHHOIO YIJIA.

MHororpaHHuKH

Buapsl MHOrOrpaHHHKOB, pa3BEpTKa MHOrorpanHuka. Ilpmsma: n-yronpnas npusma, HpsMass M HAaKIOHHAS IIPU3MBI,
OOKOBas U MOJHAs MOBEPXHOCTH NMpU3MBL. [lapannenenunen, npsiMOyTroJbHBIN Mapajuiesenunen u ero ceoicta. Kparuaitmue
MyTH Ha MOBEPXHOCTH MHOrorpaHHuka. Teopema Ditnepa. [IpoctpancTeennas teopema Iludaropa. [lupamuna: n-yromapHas
nUpaMujia, IpaBuibHas U yceuéHHas nupamuibl. CBoiicTBa p€6ep 1 OOKOBBIX I'paHel MpaBUIIbHOM nupaMusl. [IpaBunbHbIe



MHOTOIPaHHUKHU: [paBWIbHAs IIpU3Ma W IIpaBWIbHAs NUpaMKAa, IPaBWIbHAasg TPEYyrojbHas NUpaMUIA U IIPaBUJIbHBINA
TeTpa’ap, Kyo. [IpeacraBiaeHue o mpaBUIbHBIX MHOTOTPAHHHUKAX: OKTa3p, TOAECKA3AP U UKOCASP.

Bbluucnenue 3J€MEHTOB MHOTIOIPAHHHMKOB: pEOpa, auaroHand, yribl. I[lnomans OOKOBOH NMOBEPXHOCTH M MOJHOM
MOBEPXHOCTH IPAMOI IIPHU3MBI, ILIOIIA/Ib OCHOBAaHHUH, TeoOpeMa 0 OOKOBOH ITOBEPXHOCTH IIPsIMOH ITpu3Mel. [Liromaas 60koBoi
[IOBEPXHOCTH U ITOBEPXHOCTH ITPABUIILHOU [IMPAaMHU/IBI, TEOPEMA O IUIOIIAJN YCCUEHHOW TMPAMU/IBL.

CumMeTpuss B NPOCTPAHCTBE. DIIEMEHTBI CUMMETPHM TPABUIIBHBIX MHOTOTPAHHHKOB. CHMMETpPHUS B NPAaBUIBHOM
MHOTOTPAaHHHUKE: CHMMETPHS NMapaIesIenuIea, CHMMETPHSI PABUIIBHBIX PU3M, CHMMETPHS ITPABUIIBHON TUPAMUIBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

IIoHATHA: BEKTOP B NPOCTPAHCTBE, HYJIEBOM BEKTOp, UIMHA HEHYJEBOIO BEKTOPA, BEKTOPBl KOJUIMHEAPHBIE,
COHAIIPABJICHHBIE U IPOTHBONOJIOKHO HAIIPABICHHBIE BEKTOPBL. PaBEHCTBO BEKTOPOB. /[€MCTBHS C BEKTOPAMH: CIIOKEHUE H
BBIYUTAHNUE BEKTOPOB, CYMMa HECKOJIBKUX BEKTOPOB, YMHOKEHUE BEKTOPA Ha Uyncito. CBOMCTBA CIIOXKEHNS BEKTOpOB. CBOHCTBA
YMHOXEHUS BEKTOpA Ha 4ucio. [IOHSATHE KOMIUIAaHAPHBIE BEKTOPBI. [IpH3HAK KOMIUTAHAPHOCTH TPEX BEKTOPOB. [IpaBuio
napasuiesnenunena. Teopema O pasOKEHHM BEKTOpa NO TPEM HEKOMIUIaHAPHBIM BekTtopaM. lIpsMoyrosbHas cucrema
KOOpIHWHAT B npocTpa”cTBe. KoopauHatel Bektopa. CBsi3b MEXAY KOOpAMHAaTaMH BEKTOpAa MU KOOPJAMHATAMH TOUYEK. YTOJ
MeXay BekTopaMu. CKaJasipHOE MPOU3BEAECHUE BEKTOPOB.

11 KUIIACC

Tena Bpamuenns

[TonsATHSA: TWIMHIpPUYECKAs TOBEPXHOCTh, KOHHYECKAs IOBEPXHOCTb, c(epHuucckas IMOBEPXHOCTh, O0Opaszylolme
noBepxHocTel. Tena BpallleHHS: IHJIUHJP, KOHYC, YCEUCHHBIN KOHYyC, cdepa, map. B3zaumHoe pacnonoxkeHue chepbl u
IUIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe. M300pakeHue Ten BpalleHUs] Ha TIOCKOCTH. Pa3BépTka MUIMHIpA U KOHYCA.
CummeTpus chepsl U 1mapa.

O61EM. OcHOBHBIE CBOICTBA 00BEMOB Tel. Teopema 00 00BEME NPAMOYTOILHOTO NapaJICTEIIUIEa U CJICICTBUS U3 HEE.
O0BEM IPAMON U HAKIIOHHOW MPU3MBI, IWIIMH]IPA, ITUPAMHJIBI U KOHYyca. O0BEM 11apa U mapoBOro CCrMCHTA.

KoMmOuHanuu Ten BpaieHuss U MHOTOTPAaHHUKOB. [Ipu3ma, BIMcaHHas B UWJIWHAP, OMHCAHHAS OKOJO IHIAHJpA.
[Tepeceuenue cheprl u mapa ¢ MIOCKOCTRIO. Kacanue mapa u chepsl IIOCKOCTRIO. [ToHATHE MHOTOTpaHHWKA, OMHUCAHHOTO
0K0JI0 chepsl, chephl, BIUCAHHONW B MHOTOTPaHHUK WJIH TEJIO BPAIICHHUS.



[Inomans MOBEPXHOCTH HMWIMHJIpPA, KOHYca, Iomanb cdepbl 1 e uyacteld. [logodue B mpoctpaHcTBe. OTHOIICHUE
00BEMOB, mIoMIAAeH MoBepXHOCTEN M0100HBIX puryp. IlpeoOpazoBanue noaodOus, romoTeTus. PellieHre 3a1a4 Ha TIOCKOCTH
C UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpocHue ceueHnit MHOTOTPAHHUKOB M TEJI BPAIICHUS: CCYCHUS NWITMHAPA (TapALICIFHO U NIEPICHANKYIISIPHO OCH),
CCUCHHS KOHYca (MapajuicibHble OCHOBAHUIO M MPOXOISAIINE YePe3 BEPIIHUHY ), CCUCHUSA 11apa, METO/IbI IIOCTPOCHUS CCUCHUIA:
METO/1 CJIEJI0B, METOJ BHYTPEHHETO MPOEKTUPOBAHUS, METOJT TEPEHOCA CEKYILEN MIOCKOCTH.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTopel B mpoctpaHcTBe. Omnepauuu HaJ BEKTOpaMH. BeKkTopHoe yMHOKeHHe BEKTOpoB. (CBOMCTBa BEKTOPHOTO
yMHOxeHus. [IpsmoyronbHas cucrema koopauHaT B npoctpaHcTse. Koopaunarte! Bektopa. Pa3noxenue BekTopa mno 6asucy.
KooparHaTHO-BEKTOPHBIA METO/ IPU PELIEHHH T€OMETPUYECKUX 3a/1a4.

J/IBMKeHHs B IPOCTPAHCTBE

JBvxeHnuss npoctpancTtBa. OtoOpaxkeHus. J[BukeHUss W paBeHCTBO Quryp. OOmme cBoiicTBa ABMKEHUH. BHbI
JBIKEHUI: NapaJUIeNbHbIA MEPEeHOC, LEHTpalbHas CHMMETPHs, 3€pKajbHas CUMMETPHS, IMOBOPOT BOKPYI MpPsSMOM.
[IpeobpazoBanus mogodus. [Ipsmas u chepa Diinepa.



IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHHUSI YYEBHOI'O KYPCA «(I'EOMETPUSI» (YIJYBJIEHHBIA
YPOBEHDB) HA YPOBHE CPE/THEI'O OBHIET'O OBPA3OBAHUAA

JIMYHOCTHBIE PE3YJ/IBTATDBI

1) rpaxxaaHckoe BOCIUTAHHE:

c(hOPMHPOBAHHOCTh TPAXKIAHCKOW MO3UIIMK OOYYarONMICTOCs KaK aKTHBHOTO M OTBETCTBCHHOI'O HJICHA POCCHUHCKOIO
oO1IeCTBa, MPEJCTABICHUEC O MAaTCMAaTHYCCKUX OCHOBaxX (DYHKITMOHHPOBAHUS PA3IHMYHBIX CTPYKTYpP, SIBICHUW, MIPOUCIYP
rpak/IaHCKOTO o0lecTBa (BBIOOPHI, OMPOCH U JPYroe), YMEHHUE B3aUMOJIEHCTBOBATh C COIMAIBLHBIMU HHCTUTYyTaMU B
COOTBETCTBHUH C UX (PYHKIIMSIMHU U Ha3HAYEHUEM;

2) NaTpHOTHYECKOE BOCIIUTAHME:

c(hOPMHPOBAHHOCTh POCCUUCKON TPakITaHCKOW HMISHTUYHOCTH, YBAXEHUS K MPOLUIOMY W HACTOSIIIEMY POCCHICKOM
MaTeMaTUKU, [IEHHOCTHOE OTHOIIIEHUE K JOCTMKCHUSM POCCUUCKUX MATEMATUKOB U POCCUUCKON MaTEMaTUUECKOU IIKOJbI,
UCIIOIB30BAHNE DTUX JOCTHXXEHUHN B JIPYTHUX HayKaX, TEXHOJIOTUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

OCO3HaHWE IyXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, C(HOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHWS, 3TUYECKOTO
MOBEJICHUS], CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JOCTHKEHNNA HAYKU U AEATENbHOCTBIO YUEHOT0, OCO3HAHUE TUYHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOMUHBOTO Oy IyHIero;

4) 3cTeTHYeCKOe BOCIINTAHUE:

ACTETUYECKOE OTHOIICHHUE K MUPY, BKAIOUYAS 3CTETUKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH, 0OBEKTOB, 33714, PEIICHU,
paccy X AeHUN, BOCIPUUMUYHUBOCTH K MATEMATUYECKUM ACTIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusunueckoe BocIMTAHME:

c(hOPMHPOBAHHOCTH YMCHUS ITPUMCHSATH MATCMATHUCCKUE 3HAHUS B MHTCPECAX 370POBOTO 1 0C30MaCHOT0 00pa3a KU3HH,
OTBCTCTBCHHOEC OTHOIICHUC K CBOCMY 3JIOPOBBIO (37I0pPOBOC MHUTAHUC, COAIIAHCUPOBAHHBIM PEKHUM 3aHITHH W OT/ABIXA,
peryyspHas (Quinueckas aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHUE IIPU 3aHSATUSX CIIOPTUBHO-03/I0POBUTENBHOMN
NEATEIIbHOCTHIO;

6) TpynoBoe BociMTAHHUE:



TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH TPYAOIIOOUS, HHTEpeC K pa3nu4HbeIM cdepaM MNpodhecCHOHAIBHOM
NEATEIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ NPUIOKEHHSIMU, YMEHHE COBEpIIaTh OCO3HAHHBLIM BBIOOp OyAylleH
npodeccu U PpeaU30BLIBATH COOCTBEHHBIC >KHU3HEHHBIC IJIaHbI, TOTOBHOCTh U CHOCOOHOCTH K MAaTeMaTHYECKOMY
00pa3oBaHUI0 M CcamMOOOpa30BaHUIO HAa MPOTSHKCHHUM BCEH KU3HU, TOTOBHOCTh K AaKTHUBHOMY YYacCTHIO B PCIICHUH
IIPAKTUYCCKUX 3a7a4 MaTCMaTUYCCKON HAIIPaBJICHHOCTH;

7) 3K0JIOrHYecKOoe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYphbl, MOHMMAaHUE BIUSHMS COLMATBHO-DKOHOMUYECKUX MPOILECCOB Ha
COCTOSTHUE MPUPOHON U COIHATBHOM Cpe/bl, OCO3HAHUE II00ATBLHOIO XapakTepa dKOJIOTHYECKUX TMPOoOeM, OpUEHTALUS Ha
MPUMCHEHHE MAaTEMAaTHUCCKUX 3HAHMM IS PEIICHHs 3a7a4 B OOJIACTH OKPYKAIOIICH CPebl, IIaHUPOBAHHUE IMOCTYIKOB U
OLICHKM UX BO3MOJKHBIX MTOCIICICTBUN I OKPYKAIOLIEH CPEBI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU U OOIIECTBEHHOM
MPaKTUKH, TIOHUMAHUE MAaTEMAaTHIECKON HAyKH KakK C(hephbl HEIOBEUECKOMN AEATENHHOCTH, ITAMOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTS1 pa3BUTHS IIUBUIIM3ALUU, OBJIAJAEHUE A3bIKOM MATEMATUKU K MAaTEeMaTUYECKON KyJIbTYPOU KaK CpeICTBOM MMO3HAHUS MUPA,
TFOTOBHOCTb OCYIIECTBIIATH MTPOEKTHYIO M UCCIIEIOBATEIBCKYIO NEATEIBHOCT MHINBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue aelicTBUA:

BBISBJISITh M XapaKTEPU30BATh CYIICCTBEHHbIC MPU3HAKKA MATEMATUYECKUX OOBEKTOB, MOHSITHUN, OTHOLIEHUN MEKITY
MOHATUSIMU, (HOPMYJIMPOBATH OTNPEJICICHUS MOHITHH, YCTAaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(UKALIMU, OCHOBAHMS
7151 0000IICHUS B CPAaBHEHUS, KPUTCPHH IIPOBOIMMOTO aHAJIN3A,

BOCIIPHHUMAaTh, (DOPMYJIMPOBATh M NPEOOPa30BBIBATh CYKJACHHUS: YTBEPAUTCIBHBIC M OTPHUIIATCIBHBIC, CAWHUYHEIC,
YaCTHBIE U 0011, YCIOBHBIE;

BBISIBJISITh MAaTEMaTUUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEUUss B (pakTaxX, NaHHBIX, HAOMIOJCHUSIX U
YTBEPKICHUSX, TPEIaraTh KPUTEPUH [T BBIABICHUA 3aKOHOMEPHOCTEW U TPOTUBOPEUHUI;



JIeNIaTh BBIBOJIBI C MCTIOIH30BAHUEM 3aKOHOB JIOTUKH, ACTYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKITFOUCHUH
0 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENTEHO JOKA3aTeILCTBA MATEMATHUECKUX YTBEPXKICHUU (TIPSIMBIE U OT IIPOTUBHOTO), BEICTPAUBATh
apryMCHTAIUIO, IPUBOJUTH PUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBCHHBIC CYXKICHHS U BBIBO/IBI,

BBIOMpaTh CHOCOO pelIcHHS y4eOHOHM 3adaun (CpaBHHBATh HCECKOJBKO BApHAHTOB pPEIICHHUS, BBHIOMpaTh HambOoJjiee
MOIXO/ISIIIANA ¢ yIETOM CaMOCTOSTENIEHO BBIICJICHHBIX KPUTECPHUEB).

Ba3oBble uccieoBare/ibcKkue JeHCTBUS:

HCIIOJIE30BATh BOMPOCH KaK MCCIAEAOBATEIILCKUI WHCTPYMEHT MO3HAHUS, (OPMYTHUPOBATH BOMIPOCHI, (PUKCHPYIOITHE
MPOTUBOpEYHE, MPOOIEMy, YCTAHABIMBATh HCKOMOE U JAaHHOE, ()OPMUPOBATH TUMIOTE3Y, ApTYMEHTHPOBATH CBOIO MO3UIIHIO,
MHEHUE;

MPOBOJIUTHh CAMOCTOSITENIbHO CIJIAHUPOBAHHBIA DKCIIEPUMEHT, MCCIE0BaHHE IO YCTAaHOBICHUIO OCOOEHHOCTEH
MaTEeMaTUYECKOTO OOBEKTA, IBJICHHUS, TIPOIECCA, BRISBICHUIO 3aBUCUMOCTEH MEX Ty 00BEKTaMU, SBICHUSIMH, TIPOIECCaMU;

CaMOCTOSATENEHO (hOopMyIUpPOBaATH OOOOIIEHUST U BBIBOJIBI TT0 PE3yIbTaTaM MPOBEASHHOTO HAOIIOICHMSI, UCCIICTOBAHMSI,
OIICHUBATH JOCTOBEPHOCTH MOTYUYEHHBIX PE3YIbTAaTOB, BBIBOJOB M 0000IIECHNIA;

MPOTHO3MPOBATh BO3MOKHOE PA3BUTHE MPOIECCa, & TAKXKE BBIABUTATH MPEINONIOKEHUS O €r0 Pa3BHTHH B HOBBIX
YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

BBISIBIIATH Je(HOUITMTH HHGOPMAIINH, TAHHBIX, HEOOXOMMBIX JIJIsi OTBETA HA BOTIPOC M JIJIS PEIICHUS 3a7a4H;

BBIOMPATH MHOOPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, AHATM3UPOBATH, CUCTEMATH3UPOBATH U MHTEPIIPETUPOBATH
HHGOPMAITHIO PA3TMYHBIX BUIOB U (GOPM IPEICTaBICHUS;

CTPYKTYpHpPOBATh HHGOPMAIIHIO, TIPEACTABISTH €€ B PA3IMUHBIX (opMaX, HILTIOCTPHUPOBATE TpadHICCKH;

OIICHUBATH HAACKHOCTh MH(DOPMAIIUH IO CAMOCTOSTCIBHO CHOPMYIIMPOBAHHBIM KPUTCPUSM.

KoMMyHHKaTHBHbIE YHHBeEpPCaJbHbIE YUeOHbIE AeHCTBUS
Oo01enue:
BOCHPHUHUMAThL ¥ (POPMYITUPOBATH CYKACHHUSI B COOTBETCTBHH C YCIOBUSIMH U LIEJISIMH OOIIEHUS, ICHO, TOYHO, TPAMOTHO
BI::Ipa)KaTB CBOIO TO‘IKy 3pCHI/I${ B YCTHBIX N TIMCBMCHHBIX TCKCTax, AaBaThb ITIOACHCHUA IIO XO)Iy peI_HeHI/ISI 3aJauu,
KOMMEHTHUPOBATH IIOJIYUYECHHBIN PE3YJIbTAT;



B X0JI¢ 00CyX/ICHUS 33]]aBaTh BOIIPOCHI TI0 CYIIECTBY 00CYKIaeMOM TEeMBbI, TPOOJIEMBI, peIIacMON 3a/1a4u, BHICKAa3bIBATh
WJCH, HALEIEHHBIE HA IIOMCK PEIICHHS, COITOCTABIIATH CBOM CYXKAEHUSA C CYKISCHHUAMH JPYIMX YYACTHUKOB JMajora,
oOHapy’KMBaTh Pa3IMYNE U CXOJACTBO NO3ULMH, B KOPPEKTHOH (popme GOpMyIUPOBATH PA3HOIIIACHS, CBOW BO3PAXKEHUS;

IPCCTABIATh PE3YJILTAThl PCIICHUS 3a/1a4d, JKCHEPUMEHTA, HCCIICIOBAHUS, MPOCKTA, CAMOCTOSTCIIFHO BBHIOMPATH
(dhopmaT BBICTYIUICHHS C YYETOM 33124 MIPE3CHTAIIMN U OCOOCHHOCTEH ayIMTOPHUH.

PeryisiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe AelCTBHA

Camoopranuzamnus:

COCTaBIATh IUIAH, aJTOPUTM PELUEHHUS 3aJa4dd, BBIOMpPATh CHOCOO0 pelIeHUs ¢ y4€TOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apTYMEHTUPOBATH U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUH ¢ YYETOM HOBON MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHBIH HHTEJJIEKT:

BJIa/I€Th HaBBIKAMH TIO3HABATEIBHOM PEIIEKCUH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBUN U MBICIUTEIbHBIX MPOIECCOB,
UX pe3yJibTaToB, BAAJETh CNOCOOAMH CaMOMPOBEPKH, CAMOKOHTPOJS MpOLecca M pe3ynbTara PelleHUusT MaTeMaTHYeCKOH
3a/1a4u;

IPEABUIETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PELICHUH 33Ja4, BHOCUTh KOPPEKTHUBBI B JAEATEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIIbCTB, JAHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTCH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa LENH M YCJIOBHSIM, OOBSACHATH MNPUYMHBI JOCTHKEHHS WM HEAOCTHKEHUS
pe3yNbTAaTOB EATEILHOCTH, HAXOAUTH OUINOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAS 1ESATEIBHOCTD:

MOHUMAaTh U HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOM M MHAMBUAYAJIHLHOM paOOTHl NPU PEIICHUM YUYEOHBIX 3ajad,
IPUHUMATH IIeJIb COBMECTHOM NIEATEIBHOCTH, TNIAHUPOBATh OPTaHU3AITUI0 COBMECTHOM pabOTHI, paclpeAeisaTh BUABI padoT,
JIOTOBApPUBATHCA, 00CYKAATh MPOLECC U pe3ybTaT paboThl, 00001aTh MHEHUSI HECKONIBKUX JIFOAEH;

y4acTBOBaTh B IPYMNIOBBIX Popmax paboThl (00CY)KIeHUs,, 0OMEH MHEHUM, «MO3TOBBIE IITYPMbD) U UHbIE), BHIMOJHATH
CBOIO 4aCTh PaOOTHI U KOOPJAWHUPOBATH CBOM JICHCTBUS C IPYTMMH WIEHAMH KOMAaH/Ibl, OLICHUBATh KA4e€CTBO CBOCIO BKJIAJ[a B
OOLIHIA TPOIYKT MO KPUTEPUAM, CHOPMYJIMPOBAHHBIM YJaCTHUKaMH B3aUMO/ICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATDBI



K xonny 10 kiaacca obyuaromuiics HayquTCs:

CBOOOJHO ONEPUPOBATH OCHOBHBIMH ITOHATUSMH CTEPEOMETPUHN NIPH PELIEHUH 3a7a4 U IPOBEICHUHA MaTEMaTUYECKHUX
pacCyXIeHUH;

IPUMEHATh AKCHOMBI CTEPEOMETPHUH U CIECIACTBUS U3 HUX IIPU PELIEHUU I'€OMETPUYECKUX 3a/aY;

KJ1acCU(PUIUPOBATh B3aUMHOE PACIIOJIOKEHUE NPSMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B IIPOCTPAHCTBE, MPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE;

CBOOOJHO OINEpPUPOBATH MOHATHUAMM, CBSI3aHHBIMU C YIjaMd B MPOCTPAHCTBE: MEXAY MNPSAMBIMU B MPOCTPAHCTBE,
MEXKY MPSAMOHN U IIIOCKOCTBIO;

cBOOOIHO ONIEPUPOBATH MOHATUSAMU, CBI3aHHBIMH C MHOTOTPaHHHKAMU;

cBOOOHO pacrno3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHUKOB (ITpHU3Ma, MUpaMua, IPSIMOYTOJIbHBIN Napauieenumne],
Ky0);

KJ1acCU(PUIIMPOBATH MHOTOTPAHHUKH, BBIOMpas OCHOBAHUS /11 KIIACCU(PUKAIINH;

cBOOOIHO ONIEPUPOBATH MOHATUSAMU, CBA3aHHBIMH C CEYEHHEM MHOTOTPAHHUKOB TJIOCKOCTHIO;

BBITIONHATh TapaiebHOe, IIEHTPAIbHOE M OPTOrOHAJILHOE MPOEKTUPOBaHHE (PUTyp HA IUIOCKOCTH, BBIMIOJIHATH
u300paxeHus GUryp Ha MmIOCKOCTH;

CTPOHUTH CEYEHHSI MHOTOI'PAHHUKOB Pa3INIHBIMU METOAAMH, BBIIIOIHATE (BBIHOCHBIC) IUIOCKUE YEPTEKU U3 PUCYHKOB
IIPOCTBIX 0OBEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y;

BBIYUCIISATH TUIOLIAAN TOBEPXHOCTEH MHOIOTPAaHHUKOB (ITPU3Ma, MHPAMUA), TEOMETPHUUECKUX TEJ ¢ MPUMEHEHUEM
dopmyur;

CBOOO/IHO ONEPUPOBATH NOHATUAMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U IJIOCKOCTH CUMMETPHH, LIEHTP, OCh U
IUIOCKOCTh CHMMETPHH (PUTYPHI,

CBOOOJIHO OIIEPUPOBATH IIOHATUSAMHU, COOTBETCTBYIOLLMMH BEKTOPaM M KOOPIUHATAM B IIPOCTPAHCTBE;

BBIMOJIHATH JEHCTBHS HAJl BEKTOPAMH;

pemaTh 3aJayd Ha JOKa3aTeNbCTBO MATEMATHUYECKUX OTHOLUEHWHW M HaXO0XACHUE T€OMETPUYECKHX BEIWYHH,
MIPUMEHSS U3BECTHBIE METOABI IPU PELIEHUH MAaTEMAaTUUECKUX 3a1a4 OBBILLIEHHOIO M BBICOKOTO YPOBHSI CJIOKHOCTH;
OPUMEHATh NPOCTEHIIME NPOrPAMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMbBl NPH PELICHHH
CTEPEOMETPUUECKHUX 3a/1aY;



H3BJICKATh, IPEOOPA30BLIBATE U HHTCPIIPETUPOBATH HHPOPMAIIHIO O MPOCTPAHCTBCHHBIX TCOMETPUUCCKUX (PUTYpaX,
MPEICTABICHHYIO HA UEPTEXKaX U PUCYHKAX;

MPUMEHATH TOJYUYCHHBIC 3HAHUS HA NPAKTHUKE: CPABHUBATHL M AHAIM3UPOBATH PEAJbHBIC CUTYallUW, TPUMEHSTH
M3YUYCHHBIC ITOHATHS B IPOIIECCE MOMCKA PEIICHUS MAaTeMaTHYECKH C(OPMYJIMPOBAHHOM MTPOOJIEMBI, MOJICIUPOBATh
pCAIbHBIC CUTYAIlMU Ha SI3IKC TCOMCTPUHM, HCCIICA0BATH IIOCTPOCHHBIC MOJICIIM C MCIIOJIb30BAHUEM I'COMCTPUUCCKUX
MOHATUM U TEOpEM, arrapara aareopsbl, peniaTh NPaKTUYECKUE 3a]1a4H, CBSI3aHHBIE C HAXO0XKICHHEM T€OMETPUUECKUX
BEJIMYUMH,

UMETh TIPEJCTABJICHUs] 00 OCHOBHBIX A3TalaxX pPa3BUTHS TEOMETPUU KaK COCTaBHOM yacTu (yHIaMEHTa Pa3BUTHUS
TEXHOJIOTHUH.

K xoniy 11 kiaacca o0ydaromuiics HAyIUTCs:

CBOOOJTHO OTIEPUPOBATH MOHIATUSIMH, CBA3AHHBIMHU C TUITHHAPUYECKON, KOHUIECKOH U CPEPUUECKOM TOBEPXHOCTIMH,
OOBACHATH CIIOCOOBI TTOJTYICHUS;

OTIEpUPOBATH TOHSITUSIMHU, CBI3aHHBIMH C TE€JIaMHU BPAIICHHUS: IMIIMHIPOM, KOHYCOM, CPEpoi U TIapom;
pacmo3HaBaTh TeNa BpameHus (UINHAP, KOHYC, chepa U map) U 00bICHITH CIOCOOBI ITOTYUYEHUS TEN BPaIlleHUS;
KJ1acCH(PUITMPOBATH B3aUMHOE PACTIOIOKEHNE C(HEephl U MITOCKOCTH;

BBIUMCIISITh BEIMYHHBI DSJICMCHTOB MHOTOTPAaHHHKOB M TENl BpallcHHUS, OOBEMBI M IUIOMIAAN TIOBEPXHOCTEH
MHOTOTPaHHHUKOB U TEJI BpaIllCHUs, TCOMETPUICCKUX TN C IPUMCHEHHEM (HOpMYyIT,

CBOOOJHO OMNEPUPOBATH TOHATHUSAMU, CBS3aHHBIMH C KOMOWHAITUSMU T BpaIIeHUS W MHOTOTPAHHUKOB:
MHOTOTPAaHHHK, BIIUCAHHBIA B c(hepy M OMMCAHHBIA OKOJNIO cdepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WM TEJIO
BpaIlCHHUS;

BBIYUCIISITH COOTHOIICHUS MEXTY IUIOMIAIIMU TIOBEPXHOCTEH 1 00bEMaMH TIOTOOHBIX TEJT;

HU300paKkaTh M3y4acMbic (UTYPHI, BBIIOIHATH (BBIHOCHBIC) IUIOCKHC YCPTEIKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX
buryp: BUI CBEpXy, COOKY, CHU3Y, CTPOUThH CEUCHUS TEJ BPAIICHUS;

W3BIICKATh, HHTEPIPETUPOBATH U MPEe0OPa30BhIBaTh NHPOPMAIIHIO O MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (hUTYpax,
MPEICTABICHAYIO HA YEPTEXKAX U PUCYHKAX;

CBOOOTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATDH OTIEPAIMH HAJl BEKTOPAMU;

3a/1aBaTh TNIOCKOCTh YPABHEHUEM B IEKAPTOBOW CHCTEME KOOPIMHAT;



pelIaTh FTCOMETPUYCCKHUE 3a7aUM HA BRIYMCIICHUC YIJIOB MEKY MPSIMBIMH U IUNIOCKOCTSMU, BRIYMCIICHUC PACCTOSHUN
OT TOYKH JIO TIJIOCKOCTH, B 11€JIOM, HAa MPUMEHEHUE BEKTOPHO-KOOPIMHATHOTO METO/IA MIPU PELICHUH;

CBOOO/HO OTIEpUPOBAThH MOHATUSAMU, CBA3aHHBIMU C JIBUKEHUEM B IPOCTPAHCTBE, 3HATh CBOMCTBA IBUAKCHUM;
BBIITOJIHATH H300paXKCHUS MHOTOTPAHHUKOB M TEJI BPAIIICHUSI IIPH [1apajUICIIbBHOM IIEPEHOCE, IICHTPAIbHON CHMMCTPHH,
3¢PKaJIbHON CUMMETPHH, IIPH IIOBOPOTE BOKPYT HPSIMOH, IIpeoOpa3oBaHus O 00MS;

CTPOUTh CEYEHHUSI MHOTOIPAHHUKOB M TEJ BPAIICHUS: CEUCHUS UUIUHJpa (MapauiebHO U NEPHEHAUKYISIPHO OCH),
CeUYeHHs KOoHYca (MapajifiebHble OCHOBAHUIO U MPOXOASAIIME YEPE3 BEPIINHY ), CEUCHUS 11apa;

UCIIOIB30BaTh METOIbl MOCTPOSHUS CEUEHUN: METOJT CJIE/IOB, METO]l BHYTPEHHETO MPOSKTUPOBAHUS, METO/] TIEpEHOCA
CEKYILEH MITIOCKOCTH;

JIOKa3bIBaTh Fr€OMETPUYECKUE YTBEPIKICHHUS;

MPUMEHSITh TeoMeTpUudeckue (hakThl JJIs PEHICHUST CTEPEOMETPUUECKUX 3aJ1ay, MPEINoJararoniuX HECKOJIbKO 11aroB
pelIeHus, eClIU YCIOBUS MPUMEHEHUS 3a/1aHbl B IBHOU U HESIBHOU (hopme;

pelaTh 331a4y Ha J0KA3aTeNbCTBO MAaTEeMaTUUECKHUX OTHOIIIEHUM U HaX0XICHUE TEOMETPUUECCKUX BEJINYHH;
MIPUMEHSTh MPOrPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI [IPH PEIICHUU CTEPEOMETPUUECKUX
3aj1a4;

IPUMCHATH IIOJIYYCHHBIC 3HAHUsS Ha IPAKTUKE: CPAaBHHUBATh, AHAJIWU3UPOBATh U OIICHHWBATh PCAJIbHBIC CUTYaIlHH,
INpUMCHATh MW3YUCHHBIC IIOHATHSA, TCOPEMBI, CBOMCTBA B IIpOllECCC IIOMCKAa PCIICHUS MaTeMaTUYCCKU
chOpMYITUPOBAaHHONW MPOOJEMBI, MOJICIHUPOBATh peaJbHBIE CHUTYAllUd Ha S3bIKE TEOMETPHH, HCCIEA0BATh
MOCTPOCHHBIE MOJEIM € MCHOJIb30BAHUEM TIE€OMETPUYECKUX IOHATUM M TEOpeM, ammapara anreOpbl, pemarb
MPaKTUUYCCKUE 3a]]a4l, CBA3aHHBIC C HAXO0KJACHUEM ITCOMCTPUUCCKUX BEIIMYHH;

HMCETh MPEJCTaBICHUS 00 OCHOBHBIX dTallaX Pa3BUTHS T€OMETPHUU KaK COCTaBHOM yacTu ¢yHIaMCHTAa pa3BUTHSA
TEXHOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
Koan4ecrso 1acos JJIEeKTPOHHbBIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudposrbie)
n/nm NPOrpamMMel Bcero Kourpoaerbie | Ilpaxririeckire o0pa3oBaTe/bHbIE
padoTnI padoThI pecypenI
1 BeeneHne B ctepeoMeTpHio 23 1
) B3anMHoe pacnonokeHne NpsMbIX B 6 )
MIPOCTPaHCTBE
3 [TapannenbHOCTh MPAMBIX U TUIOCKOCTEH B Q
MIPOCTPaHCTBE
4 Hepr[eHumiynﬂpHOCTL NPSMBIX 1 )5
TUTOCKOCTEH B MMPOCTPAHCTBE
VYTIIBl B paccTOSTHHS 16 1
6 MHororpaHHHKHN 7 1
7 BexTopr!l B mpocTpaHcTBe 12
Q HOBTOPCHI/IC, 0000I1IeHNEe U cHCTeMaTH3alHs 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 6 0




11 KJJACC

Koau4vectBo 1acos JJIEeKTPOHHbBIE
HaumveHoBaHMe pa3iesioB U TeM (undposrie)
Ne i/ Kontpoabsnbie | IIpakTnyeckue
NporpamMmel Bcero o0pa3oBaTeibHbIE
padoThI padoTnI pecypenI
1 AHanmTHYeCKasd T€OMETPHS 15 1
) [ToBTOpeHme, o6o6meHI:Ie " 15 )
cUcTeMaTH3alusl 3HAaHIH
3 O6BEM MHOTOTpaHHHIKA 17 1
Tena BpanieHus 24 1
5 [Inomanu MOBEpXHOCTH M OOBEMBI 9 )
KpYTJBIX TE
6 JIBxeHns 5 1
7 [ToBTOpeHme, o6o6meHI:Ie " 17 )
cUcTeMaTH3alusl 3HAaHIH
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 8 0







IHOYPOYHOE INTAHUPOBAHHE
10 KUIACC

Ne
n/n

Tema ypoka

KoanvecTBo Yacos

Bceero

KontpoabsHbie
padoTsbl

IIpakTH4eckue
padoThI

Hara
HU3y4eHust

JJIEeKTPOHHbBIE
uu(ppoBbIe
o0pa3oBaTejibHbIE

pecypcbl

OcHoBHBIE TTpaBUJIa H300paKEHUS Ha
PHCYHKE MIOCKOCTH, MapajlIeNbHBIX
MPSAMBIX (OTPE3KOB), CEPEIMHBI OTpe3ka

[ToHATHS cTepeoOMeTpHH: TOUKa, TIpAMai,
TUTOCKOCTD, POCTPaHCTBO. OCHOBHBIE
TpaBIIa H300paKEHU HA PHCYHKE
TUTOCKOCTH, TTAPAIITETBHBIX MPSIMBIX
(OTpe3KOB), cepeIUHBI OTpe3Ka

[TonsaTHA: Iepecekaronecs IIOCKOCTH,
nepeceKaroIuecs IpsaMasl ¥ TIOCKOCTE;
TOJTYTPOCTPAaHCTBO. BXoTHAs KOHTpOIbHAS
paboTta

[loHsaTHSA: IepecekaroLIecs TUIOCKOCTH,
nepeceKaroIuecs npsamas 1 II0CKOCTh;
MOYITPOCTPAHCTBO

MHororpaHHuKH, H300paKeHHe
MPOCTEHIINX NMPOCTPAHCTBEHHBIX GUTYP,
HECYIECTBYIOLNX 0O0BEKTOB

MHororpaHHuKH, H300paKeHHe
MPOCTEHIINX NMPOCTPAHCTBEHHBIX GUTYP,
HECYIECTBYIOLNX 0O0BEKTOB




AKCHOMEI CTCPCOMCETPHUH U TICPBLIC
CIICACTBHUA U3 HUX

AKCHOMEI CTCPCOMCETPHUH M TICPBLIC
CIICACTBHUA U3 HUX

AKCHOMEI CTCPCOMCETPHUH M TICPBLIC
CIICACTBHUA U3 HUX. CriocoOEI 3aJaHusA
TIpAMBIX U IUTIOCKOCTEH B IIPpOCTPAHCTBE.
O0o3HaveHUA IIpAMBIX 1 TUIOCKOCTEH

10

N300paxeHne ceueHNH MUpaMHIbI, Ky0a 1
TIPU3MBI, KOTOPEIE TIPOXOIAT Yepe3 UX
p&bpa. NzobpakeHue nepeceyeHns
MOJTy4eHHBIX TUIOCKOCTeH. PackpanmBanue
TIOCTPOEHHBIX CEYECHUH Pa3HBIMHU IIBETAMHU

11

N300paxeHne ceueHNH MUpaMHIbI, Ky0a 1
TIPU3MBI, KOTOPEIE TIPOXOIAT Yepe3 UX
p&bpa. NzobpakeHue nepeceyeHns
MOJTy4eHHBIX TUIOCKOCTeH. PackpanmBanue
TIOCTPOEHHBIX CEYECHUH Pa3HBIMHU IIBETAMHU

12

N300paxeHne ceueHNH MUpaMHIbI, Ky0a 1
TIPU3MBI, KOTOPEIE TIPOXOIAT Yepe3 UX
p&bpa. NzobpakeHue nepeceyeHns
MOJTy4eHHBIX TUIOCKOCTeH. PackpanmBanue
TIOCTPOEHHBIX CEYECHUH Pa3HBIMHU IIBETAMHU

13

N300paxeHne ceueHNH MUpaMHIbI, Ky0a 1
TIPU3MBI, KOTOPEIE TIPOXOIAT Yepe3 UX
p&bpa. NzobpakeHue nepeceyeHns
MOJTy4eHHBIX TUIOCKOCTeH. PackpanmBanue
TIOCTPOEHHBIX CEYECHUH Pa3HBIMHU IIBETAMHU

14

Meton crefoB Ui MOCTPOESHUSI ceueHTI




15

Merton cieqoB 11l HOCTPOCHUS CEUSHUH.
CBolicTBa nepeceueHU MPSMBIX U
IJIOCKOCTEHN

16

Merton cieqoB ISl TOCTPOCHHUS CEUSHUH.
CBolicTBa nepeceueHU MPSMBIX U
IJIOCKOCTEHN

17

IlocTpoeHne ceueHnit B mupamuze, Kyoe mo
TpéM ToukaM Ha p&bpax. CozaHue
BBIHOCHBIX YEpPTEKEH M 3aIINCh I1aroB
IMOCTPOCHHUS

18

IlocTpoeHne ceueHnit B mupamuze, Kyoe mo
TpéM ToukaM Ha p&bpax. CozaHue
BBIHOCHBIX YE€PTEKEH U 3aINCh I1aroB
IMOCTPOCHHUS

19

IlocTpoeHne ceueHnit B mupamuze, Kyoe mo
TpéM ToukaM Ha p&bpax. CozaHue
BBIHOCHBIX YE€PTEKEH U 3aINCh I1aroB
IMOCTPOCHHUS

20

IlocTpoeHne ceueHnit B mupamuze, Kyoe mo
TpéM ToukaM Ha p&bpax. CozaHue
BBIHOCHBIX YE€PTEKEH U 3aINCh I1aroB
IMOCTPOCHHUS

21

IloBTOopenne mranuMeTpun: Teopema o
MPONOPLHOHANBHBIX oTpe3kax. [lonooue
TPEYTrOJbHUKOB

22

[ToBTOpenue muannMeTpuu: Teopema
Menenag. PacueTsl B ceUeHUIX Ha
BBIHOCHBIX depTexax. McTopus pa3BUTHS
TUTAHUMETPHH U CTEPEOMETPUHI




23

KonTponbHas pabota "AKcHOMBI
ctepeoMeTpuu. CeueHus"

24

B3anMHoe pacnonoxkeHne NpsSIMbIX B
npocTpaHcTBe. CKpeLMBaroInecs MpsMBbIE.
[Ipu3HaKkK CKpeLBarOINXCs TPIMBIX.
[apannensHble IpsIMBbIE B IPOCTPAHCTBE

25

Teopema o cyiiecTBOBaHUN U
€IMHCTBEHHOCTH NPAMOH MapaielbHOH
JNaHHOM MPAMOMN, TPOXOAAILEH Yepe3 TOUKY
MIPOCTPaHCTBA M HE JIealled Ha TaHHOH
npsMoil. JleMma o mepeceueHUn
napaIeIbHBIX MPSIMBIX TIOCKOCTHIO

26

[TapannensHOCTE TpeX MpsAMBIX. Teopema o
TPEX MapauleNbHBIX MTPAMBIX. Teopema o
CKPELIMBAIOLINXCS TPAMBIX

27

[TapannensHoe TPOEKTHPOBAHUE.
OcHOBHBIE CBOMCTBA MapalIEIbHOTO
MpoeKTHpoBaHus. 300pakeHne pa3HbIX
¢buryp B napajuieabHoON MpoeKUHN

28

[eHTpansHas MpoeKIUsA. YTON C
COHAIpaBJIECHHBIMU CTOPOHAMHU. YTOI
MEXIY TPIMBIMU

29

3a;[aq1/1 Ha JOKa3aTCIbBCTBO U
HCCICOOBAHUC, CBA3AHHEIC C
PACIIOJIOKCHUEM TIPAMBIX B IIPOCTPAaHCTBE

30

IlongaTug: ITapaJllIeJIbHOCTD HpHMOﬁ n
TIJIOCKOCTH B IIPOCTPAHCTBE. HpI/IBHaK
TTapaJUICJIbBHOCTH HpHMOﬁ U IIJTOCKOCTH.




CBolicTBa MapasuIeIbHOCTH MPSMOM 1
TUTOCKOCTH

31

['eomMeTpHUecKHe 3aJaull Ha BEIUHCIEHUE U
J0Ka3aTeNbCTBO, CBA3aHHBIE C
MapaIeIbHOCTBIO IPSAMBIX M IJTOCKOCTEH B
MIPOCTPaHCTBE

32

IlocTpoeHne ceueHMs, MPOXOAALIETO Yepe3
TaHHYIO TIPSAMYIO Ha HepTeke U
MapajyieIbHOr o APyroi mpsamMoii. Pacuér
OTHOILIEHHI

33

[TapamtensHas TpoeKLUs, TpPUMEHEHNE A
MOCTPOCHHUS ceUeHUH kKyOa 1
napaenenunena. CBoicTBa
napajuiefienumena U Tpu3Mbl

34

HapaJ'IJ'ICJ'IBHLIC IINIOCKOCTH. HpI/IBHaKI/I
TTapaJUICJIBHOCTH OABYX TUIOCKOCTEH

35

Teopema o mapamienTbHOCTH U
€IMHCTBEHHOCTH TUTOCKOCTH, TPOXOASIIEH
gyepes3 TOUKY, He TPUHAANESKAIIYIO JaHHON
TUTOCKOCTH M CIEJCTBHS U3 Heé

36

CBolicTBa MapaJuIeNbHBIX TNIOCKOCTEH: O
MapauIeIbHOCTH MPSIMBIX NepeceueHus Ipu
nepecedeHn ! IByX MapallelbHbIX
IJIOCKOCTEH TpeTher

37

CpoiicTBa MapaebHBIX IIOCKOCTEN: 00
OTpe3Kax MapajlIeNIbHBIX MPSIMBIX,
3aKITFOYEHHBIX MEXY NMapauIeTbHBIMU
TUTOCKOCTSIMH; O TIEPECEUEHUH TIPSIMOH C
ABYMS TTapaJUIeTbHBIMH TTOCKOCTSIMH




[ToBTOpenue: TeopeMa [ludaropa Ha

38
TUTOCKOCTH

39 IloBTOpEeHMEe: TPUTOHOMETPHS
MPSIMOYTOJBHOTO TPEYTOILHUKA

40 CpoiicTBa ky0a U PSIMOYTOIBEHOTO
napajienenuneaa

A1 Beruncnenne JUIMH OTpe3KOB B KyOe 1
MPSIMOYTOJBHOM TNapajuleNenumnesae
[lepneHAMKYASAPHOCTD MPAMOM U

42 mIockocTH. [IpU3Hak mepneH IMKyIsIpHOCTH
MPSIMOH U TTOCKOCTH
[lepneHAMKYASAPHOCTD MPAMOM U

43 IIocKocTH. [Ipu3HaKk MepneHInKyIIpHOCTH
MPSIMOH U TTOCKOCTH
Teopema o cyiiecTBOBaHUN U

44 €IMHCTBEHHOCTH MPAMOMH, MPOXOoasIIeH
gyepes3 TOUKY IPOCTPaHCTBa U
NEePNEHIUKYISIPHOH K MIOCKOCTH

45 IInockocTH M MEepNEeHANKYIIpHBIE UM
IpsMble B MHOTOIpaHHHUKAX

46 IInockocTH M MEepNEeHANKYIIpHBIE UM
IpsMble B MHOTOIpaHHHUKAX

47 [lepnennukynsap u HaknoHHas. [locTpoenue
NEePIEHINKYIIApa U3 TOUKH Ha MPSIMYIO

43 [lepnennukynsap u HaknoHHas. [locTpoenue
NEePIEHINKYIIApa U3 TOUKH Ha MPSIMYIO

49 Teopema o Tpé€x nepneHINKyIApax (Mpsmas

" oOpaTHas)




Teopema o Tpé€x nepneHINKyIApax (Mpsmas

50
" oOpaTHas)

51 VYron MeXAY CKpeLMBaOIIIMHICS
MPSIMBIMH

5 Ilouck nepneHANKYIAPHBIX TPSIMBIX C
MTOMOILBIO TIEPIEHIUKYISPHBIX TUIOCKOCTEH

53 OpToroHajibHOE IPOEKTHPOBAHUE
[TocTpoeHue ceueHnit Kyoa, TPU3MBI,

54 MPaBUIBLHON MUPaMHIBI C TOMOIIBIO
OPTOTOHAJTBEHON TPOEKIINU
[TocTpoeHue ceueHnit Kyoa, TPU3MBI,

55 MPaBUIBLHON MUPaMHIBI C TOMOIIBIO
OPTOTOHAJTBEHON TPOEKIINU
CuMMeTpHsl B IPOCTPAHCTBE OTHOCUTENIBHO

56 mtockocTH. [ImockocTn cuMMeTpuil B
MHOTOTpaHHHKaX

57 [Ipu3HaK meprneHANKYISIPHOCTH NMPSMOH 1
TUTOCKOCTH KaK CII€ICTBUE CHMMETPUH

58 IIpaBUIBHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSIHUI OT TOUKH JI0 TUTOCKOCTH

59 IIpaBUIBHBIE MHOTOTPaHHUKH. Pacuér
PacCTOSIHUI OT TOUKH JI0 TUTOCKOCTH
CrnocoObl OMyCTUTh EPIEHANKYIISAPHI:

60 CHMMETPHS, CIIBUT TOYKH IO NMapaIeIbHON
npsaMoit

61 CrBur o HenmapajuIeIbHON MPSIMOHA,

U3MCHCHHUC paCCTOHHI/Iﬁ




62

KonTponbHas pabota "B3anmHoe
pacroyiokeHe MPSAMBIX U IMIIOCKOCTEH B
mpocTpaHcTBE"

63

IloBTOpeHue: yrom Mexay NpSIMBIMU Ha
TUTOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJILHOM TPEYTOJIBHHKE, TEOpEMa
KOCHHYCOB

64

IToBTOpEeHME: yrom MexIy
CKPELIMBAIOLIUMHCS MPSIMBIMH B
MIPOCTPaHCTBE

65

FCOMCTPI/ILICCKI/IC MCTOABI BEIYUCICHUA
yriia MEXAY NpAMbIMA B MHOT'OI'PaHHUKAX

66

JIByrpaHHsbIi yroi. CBOMCTBO THHEHHBIX
YIJIOB ABYT'PAaHHOTO yIJia

67

[TepnenaukynspHsle miockocTH. CBOMCTBA
B3aUMHO MEPNEHANKYISAPHBIX TIOCKOCTEH

68

IIpu3HaK nepneHANKYIIPHOCTH
IJIOCKOCTEH; TeopeMa O MpsSMOM
nepeceueHus IBYX TIOCKOCTeH
NEePNEHINKYIAPHBIX TPETheH MIOCKOCTH

69

[IpsaMoyronbHEIH Napanaenenunesn; Kyo;
M3MEPEHNs, CBOICTBA IPSIMOYTOIBHOTO
napajienenuneaa

70

TeopeMa O JUaroHaliu IMpaIMOYTOJILHOTO
TTapaJureJIiemneqa u CICACTBUC U3 Heé

71

CTCpCOMCTpI/ILICCKI/IC " IIPpUKIIaAHBIC
3aJa4vi, CBA3aHHBIC CO B3aUMHBIM
PACIIOJIOKCHUEM TIPAMBIX U IINIOCKOCTH




72

HOBTOpCHI/ICI CKpeliuBaromuecs nNpsAaMelc,
TTapaJUICJIBHBIC TITTOCKOCTH B CTaHAAPTHBIX
MHOT'OI'paHHUKAaXx

73

Hapa TTapaJlJICJIbHBIX IUTIOCKOCTEH Ha
CKPCUIUBAIOIINXCA TIPAMBIX, PACCTOAHNEC
MCKAY CKPEHIMBAOIMUMHACA IIPAMBIMHA B
IIPOCTBHIX CUTyalluAX

74

PaccTosHame oT TOUKH J0 IINIOCKOCTH,
paccTodIHHUE OT HpHMOﬁ 0 IINIOCKOCTH

75

Brluncnenne paccToSHUN MeXIY
CKPEIIMBAIOLIUMHCS MPSIMBIMH C TIOMOIIBIO
NEePNEHIUKYIIPHOH TTOCKOCTH

76

Tpé&xrpanHblil yroi, HepaBeHCTBa AT
TpeXrpaHHbIX yrioB. TeopeMma [Indaropa,
TEOpPEMBI KOCHHYCOB M CHHYCOB JJIS
TPEXTPAHHOTO yria

77

DneMeHTHI cpepHuecKoi reoMeTpun:
reojie3ndeckye JMHUN Ha 3eMle

78

KonTponbHas paboTa "Yrisl U paccTosTHHUS"

79

Cucremarnszanus 3HaHUN "MHOrorpaHHUK
H €T0 YIIEMeHTH"

80

[Tupamupa. Bugel nupamun. lpasunsHas
nUpaMuIa

81

ITpusma. Ilpsimast ¥ HakIOHHAs TPU3MBI.
IIpaBunbHag MpHU3Ma

82

[IpsimMoit mapannenenunen, MpSIMOYTONbHBIA
napajienenunes, Kyo

&3

Beinykisle MHororpanHuku. Teopema
Diinepa




Beinykisle MHororpanHuku. Teopema

84 Diinepa. [IpaBUIbHBIE U TOTYIPABUIBHBIC 1
MHOTOTPaHHUKH
85 KontponsHas padota "MHororpaHHuku" 1
26 IloHsATHE BEKTOpa Ha MIOCKOCTH H B )
MIPOCTPaHCTBE
87 CymMa BEKTOPOB 1
88 Pa3HocTh BekTOpOB 1
89 [IpaBwmito mapannenenunena 1
90 YMHOKEHHE BEKTOpa Ha YHCIIO 1
91 PaznoxeHue BexkTopa mo 6a31/1c3vf TpEX )
BEKTOPOB, HE JISKAIIHUX B OHOH MIOCKOCTH
92 CkansgpHoe Ipon3BeIeHNE 1
93 Beruncnenne yria Mexay BEKTOpaMH B )
MIPOCTPaHCTBE
94 IIpocreiimne 3aja4un ¢ BEKTOPaMH 1
95 IIpocreiimne 3aja4un ¢ BEKTOPaMH 1
96 IIpocreiimne 3aja4un ¢ BEKTOPaMH 1
97 IIpocreiiimne 3aja4un ¢ BEKTOpaMH 1
98 O00011IeHE U CHCTEMATH3aIlI 3HAHWI 1
99 O00011IeHE U CHCTEMATH3aIlI 3HAHWI 1
100 HToroBas KoHTpoNbHAs paboTa 1
101 HToroBas KoHTpoNbHAs paboTa 1
102 O00011IeHE U CHCTEMATH3aIlI 3HAHWI 1
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME




11 KJJACC

Koaun4ectBo 4acos JJIEeKTPOHHbBIE
Hara uu(ppoBbIe
Neni/m | Tema ypoka Kontpoabsnbie | IIpakTnyeckue
Bcero H3y4eHusi | oOpa3zoBaTebHbIE
padoThI padoTnI
pecypchl
) [ToBTOpenne Temsl "KoopauHaTkl BEKTOpa )
Ha TUIOCKOCTH U B MPOCTPaHCTBE"
) [ToBTOpenue Temsl "CkalsipHOE )
MPOM3BEICHUE BEKTOPOB"
[ToBTOpeHMe Tembl "BrrvnciieHne yria
3 MEXJly BEKTOpPaMH B IIPOCTPAHCTBE" . 1
BxoaHas koHTponbHas pabdoTa
4 [ToBTOpEeHME TeMBI "Y paBHEHUE PSIMOH, )
MPOXOASIIEH Uepe3 ABE TOUKH"
5 VYpaBHeHHE TUIOCKOCTH, HOpMallb, )
ypaBHEHHE TUTOCKOCTH B OTpe3Kax
6 VYpaBHeHHE TUIOCKOCTH, HOpMallb, )
ypaBHEHHE TUTOCKOCTH B OTpe3Kax
7 BextopHoe nponsseneHne 1
? JInHeliHbIE HEpaBEHCTBA, IMHEITHOE )
porpaMMHpOBaHHE
9 JInHeliHbIE HEpaBEeHCTBA, IMHEITHOE )
porpaMMHpOBaHHE
10 AHaJIMTHYECKHE METO/IBI pacdéTa yria )
MEXIY MPIMBIMH B MHOTOIpaHHHMKaX
1 AHaJIMTHYECKHE METO/IBI pacdéTa yria )

MCKAY MIJIOCKOCTAMHU B MHOTOT'paHHUKAX




®opMyIa pacCTOSIHUS OT TOUKH JI0

12 TUTOCKOCTH B KOOpJWHATAaX

13 HaxoxneHue paccTOSHUI OT TOUKH 10
TJIOCKOCTH B KyOe

14 HaxoxneHue paccTOSHUI OT TOUKH 10
TUTOCKOCTH B MIPaBUJIBHON TUpaMHU/Ie

15 KonTponbHag paboTa "AHanutuueckas
reoMeTpus”

16 CeueHnsl MHOTOTPaHHUKOB: CTaHIapTHBIE
MHOTOTPaHHUKH

17 CeueHnss MHOTOTPaHHUKOB: METOJ] CIIEIOB
CeueHnsl MHOTOTPaHHUKOB: CTaHIapTHBIE

18 IJIOCKOCTH, TepeceueHUs MPSAMBIX U
TUIOCKOCTEH

19 [TapamtensHbie MpSIMBIE U TUIOCKOCTH:
napajuleIbHble CeUeHUS

20 [TapamtensHbie MpSIMBIE U TUIOCKOCTH:
pacuéT OTHOIIEHUH
[TapamtensHbie MpSIMBIE U TUIOCKOCTH:

21 YIIIBI MEXY CKPEIIMBAIOILIUMHCS
MPSIMBIMH
[lepnieHaAUKyNIpHBIEC IPSIMBIE 1

” TUIOCKOCTH: CTaHJapTHEIE Maphl
MEepIEeHIUKYISIPHBIX TIOCKOCTEH 1
MPSIMBIX, CHMMETPUH MHOTOTPaHHUKOB
[lepnieHaAUKyNIpHBIEC IPSIMBIE 1

23 IIJIOCKOCTH: TEOPEMA O TpeX

NepIeHINKYIIpax




24

[lepneHuKyIApHBIE IPAMBIE U
TUTOCKOCTH: BBIMMCICHUS AJTHH B
MHOTOTpaHHHKaX

25

[ToBTOpeHME: TUTONIA I MHOTOYTOJIEHHKOB,
bopMyITBI JUTA TIIOMIAAeH, COOOpaKeHHS
nmonoous

26

[ToBTOpeHME: TUTONIA I MHOTOYTOJIEHHKOB,
bopMyITBI JUTA TIIOMIAAeH, COOOpaKeHHS
nmonoous

27

[ToBTOpEeHUE: TUTOIIAIH MHOTOYTOJIEHUKOB,
bopMyITBI JUTA TIIOMIAAeH, COOOpaKeHHS
nmonoous

28

[Tnomany cedeHt MHOTOTPaHHUKOB:
TUTOIAHM TTOBEPXHOCTEH, pa3pe3anus Ha
JacTH, COOOpaKeHUS MOA00MS

29

[Tnomany cedeHt MHOTOTPaHHUKOB:
TUTOIAHM TTOBEPXHOCTEH, pa3pe3anus Ha
JacTH, COOOpaKeHUS MOA00MS

30

KonTponbhas pabota "IloBTopenue:
MHOT'OTPaHHHUKH, CEUEHHS
MHOTOTPaHHUKOB"

31

O61BEM Tena. O6beM TPSIMOYTOIBHOTO
napaJuteenuneaa

32

3anaun o0 yABOEHHH Ky0a, 0 KBaJpaType
Ky0a; 0 TPUCEKLUH yria

33

CrepeoMeTpuieckne 3a7aul, CBI3aHHBIE C
00BEMOM MPAMOYTONBHOTO
napajienenuneaa




HpI/IKJ'Ia,Z[HLIC 3ada4i, CBA3aHHEBIC C

34 BBIUHCIICHHEM 00BEMa MPSIMOYTOIEHOTO
napajuiefenumneia

35 O6BEM MpsIMOI TPU3MBI

36 CrepeoMeTputieckue 3a7a4u, CBI3aHHBIE C
BBIUHCIICHHEM OOBEMOB TIPSIMOI TTPU3MBI

37 [Ipuknagubie 3a1aum, CBI3aHHBIE C
00BEMOM TIPSIMON TTPU3MBI
Brrancienne 00bEMOB T ¢ TOMOIIBIO

38 omnpenenéHHoro nHTerpana. OobEM
HAKJIOHHO MPU3MBI
Brrancienne 00bEMOB T ¢ TOMOIIBIO

39 omnpenenéHHoro nHTerpana. OobEM
MTHPAMHU/TBI

40 ®dopmyna o0bEMa mupaMuIbl. OTHOLIEHHE
00BEMOB MMUPAMUJI € OOIIUM YTIIOM

A1 ®dopmyna o0bEMa mupaMuIbl. OTHOLIEHHE
00BEMOB MMUPAMUJI € OOIIUM YTIIOM

0 CrepeoMeTpuiecKre 3aaul, CBI3aHHBIE C
00BEMaMH HaKIIOHHOH TIPU3MBI

43 CrepeoMeTpuiecKre 3aaul, CBI3aHHBIE C
00BEMaMH THpaMUIbL
[Ipuxnanusie 3anaun no Teme "OOBEMBI

44 Ten", cBA3aHHEIE ¢ 0OLEMOM HAKIOHHOM
MPU3MBI

45 [Ipuknanusie 3anaun no Teme "OOBEMBI
Ten", cBA3aHHbIE ¢ OOBEMOM MUPaAMHIBI

46 [IpumeHeHne o0BEMOB. Beiuncienue

paccTodIHUA OO0 TITOCKOCTH




KonTponbHas pabota "O0bEM

47 "
MHOTOTpaHHHKa
[mmmHApHUuecKkas MOBEPXHOCTS,

48 o0pa3yrollne WIHHIPpHIECKOM
MTOBEPXHOCTH

49 Humauap. [psmoit kpyroBoil UIHHAD.
[Inomaas MOBEpXHOCTH LIMIUHAPA

50 Konnueckas moBepXHOCTb, 0Opa3yloLIie
KOHHYECKON oBepXHOCTH. KoHyc

51 CeveHue KOHyca IIOCKOCTHIO,
napaieIbHON TUTOCKOCTH OCHOBaHUS

57 VYceuénnsiil konyc. M300pakeHne KOHYCOB
1 YCEUEHHBIX KOHYCOB

53 [Inomianb G0KOBOM TOBEPXHOCTH U MOJHOM
MTOBEPXHOCTH KOHYyCa

54 [Inomianb G0KOBOM TOBEPXHOCTH U MOJHOM
MTOBEPXHOCTH KOHYyCa
CrepeoMeTpuieckye 3aaui Ha

55 JI0Ka3aTeNIbCTBO M BBIYHCIIEHHE,
MOCTPOCHUEM CEUEHHMH IMIIMHAPa, KOHyca
CrepeoMeTpuieckye 3aaui Ha

56 JI0Ka3aTeNIbCTBO M BBIYHCIIEHHE,
MOCTPOCHUEM CEUEHHMH IMIIMHAPa, KOHyca

57 IIpuknanHble 3a1a4uH, CBI3aHHBIE C
LITHHAPOM

58 IIpuknanHble 3a1a4uH, CBI3aHHBIE C
LITHHAPOM

59 Coepa u map




60

Ilepeceuenne cdepsl U mapa ¢
mtockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. BHA U H300pakeHue 1apa

61

Ilepeceuenne cdepsl U mapa ¢
mtockocThio. Kacanue mapa u chepbl
TUTOCKOCTBIO. BHA U H300pakeHue 1apa

62

VYpaeaenue coepsl. [Lmomans cheprl u eé
qacTel

63

Cummetpus cepsl U mapa

64

CrepeoMeTpuieckye 3aaui Ha
JI0Ka3aTeNbCTBO U BBIUMCICHNE, CBI3aHHBIE
co cepoil U mapoM, TOCTPOESHHEM UX
CEUSHHH TUTOCKOCTHIO

65

CrepeoMeTpuieckye 3aaui Ha
JI0Ka3aTeNbCTBO U BBIUMCICHNE, CBSI3aHHBIE
co cepoil U mapoM, TOCTPOESHHEM UX
CEUSHHH TUTOCKOCTHIO

66

[IpukiragHbIe 3a1a4H, CBI3aHHBIE CO
cdepoit u mapom

67

[ToBTOpeHUE: OKPYKHOCTH Ha TUTOCKOCTH,
BBIYHCIICHHS B OKPY)KHOCTH, CTaHIapTHEBIE
nmonoous

68

Pazmmunnie KOM6I/IHaI_[I/H/I TEJI BpalllCHUA 1
MHOT'OT'PpaHHUKOB

69

3amaun mo Teme "Tena U MOBEPXHOCTH
BpamieHus"

70

3apaun mo Teme "Tena ¥ MOBEPXHOCTH
BpamieHus"




71

KonTponbHas pabota "Tena u
MOBEPXHOCTH BpalieHus"

72

O6BéM 1muHapa. Teopema 06 oOBEMe
MPSMOTO MIIHHAPA

73

Beruncnenne o6bEMOB Tel ¢ MOMOILBIO
omnpenenéHHoro uHTerpana. O6sEM KoHyca

74

IInowaan 60KOBOH M ITOTHOM
MOBEPXHOCTH KOHYCa

75

CTCpCOMCTpI/ILICCKI/IC 3ada4i, CBA3aHHEBIC C
BBEIUNCIEHHEM O0BLEMOB IIUINHApAa, KOHYCa

76

[Ipuxnanusie 3agaun mo TeMe "OOBEMBI U
MJIOLIa Iy TOBEPXHOCTEH Ten"

77

OOBEM IIapa M MIapOBOTO CEKTOPA.
Teopema 06 06BEMe miapa. [Inomaas
cheprl. CTepeoMeTpHUIecKHe 3a/IauH,
CBA3aHHBIE C BEIUHCIEHHEM O0BEMOB
T1apa, MapoBOro CETMEHTA H IIAPOBOTO
CEeKTOpa

78

[Ipuxnanusie 3anaun no Teme "OOBEMBI
Ten", cBA3aHHbIe ¢ OOBEMOM IlTapa 1
wiomaabio chepbl. COOTHOIICHUS MEXITY
TUTOMIAIIMH TTOBEPXHOCTEN U 00BEMAMHU
MMOTOOHEBIX TN

79

[TonoGHbIe Tena B MpOCTpaHCTReE.
N3meHeHne o0nEMa Mpu MOJ00HH.
CrepeoMeTputieckue 3a7a4u, CBI3aHHBIE C
BBEIUMCIEHHEM OOLEMOB Tell M IUIoIIageH
MOBEPXHOCTEN




80

KonTponbHas padota "Ilnomann
MOBEPXHOCTH M 0OBEMBI KPYTIIBIX Ten"

81

JIB>keHus mpocTpaHcTBa. OTOOpaskeHHs.
JIBikeHus u paBeHcTBO Guryp. Oomiue
CBOICTBA IBHKEHUH

82

Bunsl qBmkeHni: napalIenbHBIHN epeHoc,
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NPOBEPAEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUA OCHOBHOI OBPA3OBATEJIBHON

IHPOI'PAMMUBI

10 KIIACC

Kona
MPOBepPAEMOro
pe3yJbTaTa

7
7.1
7.2
7.3
7.4

7.5

7.6
7.7
7.8

7.9
7.10

7.11

7.12

IlpoBepsiemMble MpeaMeTHBIE Pe3yabTATHI OCBOEHUsI OCHOBHOI 00pa30BaTENLHOI IPOrpaMMBbI CpeIHero 041ero
o0pa3zoBaHus

I'eomerpus

OneprpoBaTh MOHATHAMH: TOUKA, IpsAMas, TUIOCKOCTb

[IpMeEHATb aKCHOMBI CTEPEOMETPHHU U CIEACTBUS U3 HUX IIPH PELLIEHUH I'€OMETPUUECKHUX 3a/1a4
OnepHpoBaTh NOHATHAMH: NTAPAJJIENIBHOCTD U NEPIIEHANKYIISIPHOCTD NPAMBIX H TUTOCKOCTEN
KnaccuguupupoBars B3aMMHOE PACHIOIOKEHHE TPSAMBIX U TUIOCKOCTEH B MPOCTPAHCTBE

OnepupoBaTh NMOHATHUSAMH: ABYTPaHHBIN Yroll, TpaHW [BYI'PaHHOTO YIJa, peOpo ABYTPaHHOTO yria, JTHHEHHBIH yroi
JIBYTPaHHOTO yIIIa, TpagycHas Mepa JBYTPaHHOIO yria

OﬂepHpOBa’T‘B MMOHATUSAMH. MHOTOT'PAaHHUK, BBIHYKHBIﬁ " HCBBITIYKJ'IHﬁ MHOTOT'PpaHHUK, JJIEMCHTBI MHOTOTpaHHWKA,
HpaBHJ’IBHLIﬁ MHOTI'OI'paHHHUK

Pacrno3naBaTh OCHOBHBIE BHIBI MHOTOTPaHHWKOR (MTHpaMuia, MpHU3Ma, TpIMOYTONIBHEIN Mapajuienenunen, Ky0)

K.]'IaCCI/I(bI/IL[I/IpOBaTB MHOT'OI'PaHHHUKH, BLI6I/Ipa$I OCHOBaHHA  OJIA K.]'IaCCI/I(bI/IKaI_[I/II/I (BLIHYKJ'ILIC U HCBBIITYKIBIC
MHOT'OI'PpaHHUKH, IIPABHJIBHBIC MHOT'OI'PAHHHUKH, ITPAMBIC 1 HAKIIOHHBIC ITPU3MEI, napannenemfmenm)

OnepupoBaTh MOHATHSIMH: CEKYIIast TNIOCKOCTh, CEYeHNE MHOTOTPaHHHKORB
OOBACHATb NPUHLMIIBI IOCTPOSHHUS CEYEHUH MHOTOTPAHHUKOB, UCIIOJIB3YSI METO/| CIIE/IOB

CTpouTh cevyeHNWs MHOTOTPaHHWKOB METOJIOM CIEAOB, BHITIONHATEL (BRIHOCHEBIE) TIIOCKHE YEPTEXH U3 PUCYHKORB TPOCTHIX
OOBEMHEIX GHUTYp: BH] CBEPXY, COOKY, CHU3Y

Pemate 3ajauM Ha HAaXOXXAECHHE TIE€OMETPUYECKHX BEJIMYMH MO oOpa3uaM WIM ajlropuTMam, HPHUMEHSS H3BECTHbIC
aHAIMTHYEeCKNe METOABI TIPH PENIeHNH CTaHIapTHRIX MaTeMaTH4eckWX 3ajad Ha BBIUHCIEHWE PacCTOSHUH MeXIy ABYMS
TOYKaMH, OT TOUKH JIO MTPSAMOH, OT TOUKHIO TNIOCKOCTH, MEXTY CKPEIIMBAIOIINMHUCS TIPIMBIMHI



7.13

7.14

7.15

7.16

7.17

7.18

7.19

7.20

11 KJIIACC

Kon
MpOBEPAEMOTo
pe3yabTaTa

6

6.1

Pewary 3ajauM Ha HaxoXIeHHE TIEOMETPUUYECKMX BEJIMYMH 110 00pa3luaM MM IIOPUTMAaM, IPUMEHSS W3BECTHBIE
aHATUTHYECKHe METOJBl TPH PEIICHWH CTAaHJapTHBIX MaTeMaTHYeCKHX 3alad Ha BBIUHCICHHE YIIIOB MEKAY
CKPEIINBAFOLIIIMHUCS TIPSIMBIMH, MEKIY TPSAMOH U TUTOCKOCTBIO, MEXKIY TIOCKOCTSIMH, IBYTPAHHEBIX YTIIOB

Boiuncnsars 00bEMBI U IUIOLIA/M IIOBEPXHOCTEH MHOTOI'PAHHUKOB (IIPU3Ma, TMPaMK/IA) ¢ IPUMEHEHHEM (HOPMYJI, BBIYHCIIATh
COOTHOLIECHHS MEKAY ILIOILAASIMH ITOBEPXHOCTEH, 00BbEMaMH 110JOOHBIX MHOI'OIPAaHHUKOB

OmnepupoBaTh MOHATHAMH: CHMMETPHS B IIPOCTPAHCTBE, IEHTP, OCh M IUIOCKOCTh CHMMETPHH, HEHTpP, OCh H IIOCKOCTH
CUMMETPUH UTYPBI

M3BnekaTh, MpeoOpa3oBBIBaTh U WHTEPIPETHPOBATH WH(POPMAIMIO O TIPOCTPAHCTBEHHBIX TE€OMETPHUECKHX (uTypax,
NIPEICTABICHHYIO Ha YepTeXaX U PUCYHKaX

[lpumensity reomerpuueckue (GakThl Ui PEIICHHS CTEPEOMETPHHUECKHX 3ajad, NPEAINOJIAralolliMX HECKOJBbKO LIAroB
PELICHUS, €CIIM YCIOBHUS IIPUMEHEHHUS 3a/1aHbl B IBHOH (popme

[lpuMeHATs TpocTelle TNPOrpaMMHBIE CPEACTBA W AINEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI TIPH PEIICHHH
CTEPEOMETPHUECKIX 33124

[lpuBOaNTE TPUMEPHl MaTeMaTHUECKHX 3aKOHOMEPHOCTEH B TPHUPOJE M KHM3HH, PACTIO3HABATH IPOSBICHHE 3aKOHOB
TeOMETPHH B MICKYCCTBE

[TpuMeHSTh MOyUeHHBIC 3HaHWS Ha NPaKTHKe: aHAM3WPOBAThH peallbHbIe CHTYallnH W TIPUMEHSTE W3yUeHHBIC TTOHATHS B
Tporiecce TToNcKa peleHUs MaTeMaTHIeckn chopMyITHPOBAHHON MPOOIIEMEI, MOICITHPOBATE PEalbHBIC CHTYAIINH Ha S3BIKe
TEOMETPHH, WCCIIEOBATh TTOCTPOSHHEIE MOJIENN C WCTOMB30BAaHWEM TeOMETPHUYECKHX TIOHATHI W TeopeM, ammapara
anreOpHl, penaTh NPakKTHISCKUE 3aJa49H, CBI3aHHBIEC C HAXOXKICHHEM IeOMETPHYUECKIX BEJTHIHH

ITpoBepsiemble MpeaMeTHBIE Pe3yabTATHI OCBOEHHUS OCHOBHOI 00pa30BaTeILHOI MPOrpaMMbl CpeIHero o01ero
oOpa3oBaHus

I'eomerpus

OﬂepHpOBa’T‘B TMMOHATUAMU. HTUIIMHAPUYUCCKAA TIOBECPXHOCTSD, o6pa3y10mne HVIHWH[{quCCKOﬁ TTOBCPXHOCTHU, HWIWHAD,
KOHHWYCCKAA MMOBCPXHOCTS, o6pa3y}0mne KOHHUUECKO TTOBCPXHOCTH, KOHYC, C(bepvmecrcaﬂ TTOBCPXHOCTH



6.2 PacrniozHaBaTh Tena BpalieHus (ITHHAP, KOHYC, chepa U 1wap)
6.3 OOBACHATH CTIOCOOBI MOMYHYEHHUS TN BPALCHUS
6.4 KnaccuguiypoBats B3auMHOE paciofokKeHHe cephl U TITOCKOCTH
6.5 OnepupoBaTh TOHATHSAMM: IIAPOBOM CETMEHT, OCHOBAHME CETMEHTa, BBICOTa CETMEHTa, LIApOBOM CIOH, OCHOBaHHUE
' IIapOBOTO CJI0S, BBICOTA ILIAPOBOTO CIIOS, IAPOBOI CEKTOP
6.6 BeIuncnaTe 00bEMBI 1 ILTOLIAIN TIOBEPXHOCTEH TN BpaLlleHHs, TEOMETPUUIECKHX TeJ ¢ IPUMEHEHHEM (OopMyT
6.7 OmnepupoBaTh TNMOHATHAMH: MHOTOTPAaHHHMK, BIMCAHHBIH B c(epy M OMHMCAHHBIH OKONO cdephl, cdepa, BIUCAHHAL B
MHOT'OTPaHHMK MJIH TEJIO BpaIlleHUs
6.8 BBIUHCIIATE COOTHOLLIEHHS MEXKY TUTOILAASIMU MOBEPXHOCTEH M 00BEMAaMHU TTOJOOHBIX Tel
6.9 N306paxkaTh u3ydaeMble GUTYpPHI OT PYKH U C MPUMEHEHHEM TPOCTHIX YePTEKHBIX HHCTPYMEHTOB
6.10 BEINOMHATE (BBIHOCHBIE) IIIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUTYp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH
' CEUSHMS TeJl BpalLlleHHS
6.11 W3BnekaTb, MHTEPNPETHPOBATh U NPeoOpPa3oBBIBATE MH(OPMAIMIO O TNPOCTPAHCTBEHHBIX TIeOMETpHYECKHX (Urypax,
' MpeCTaBICHHYIO Ha YepTexax 1 pHCyHKax
6.12 IIpuMeHATs TeoMeTpuueckne (akThl U1 PEIIeHUs CTepEeOMETPHUECKHMX 3afad, NMPEeATNoNaralolliiX HECKOIBKO IIaros
' pelLleHNs, €CITH YCIIOBHS MTPHMEHEHHS 3a/1aHbl B IBHOM (opme
6.13 OnepHpoBaTh MOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BEINOMHATE ASHCTBUS CIOKEHMS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHHS BEKTOpa Ha YHCIO, OOBACHATh, KAKUMH
' CBOMCTBaMM OHHM OOJNaJatoT
6.15 [IprMeHATH MpaBWIIO NapaJUIENENNIIEea TIPH CI0KEHHH BEKTOPOB
OnepupoBaTh TMOHATHAMM: AEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOIYJIb BEKTOpa, PABEHCTBO BEKTOPOB,
6.16 KOOpPAMHATHl BEKTOPA, YIoJl MEXAY BEKTOPaMH, CKaJpHOE IIPOM3BEICHHE BEKTOPOB, KOJUTMHEAPHBIE M KOMILIaHApHBIE
BEKTOPHI
6.17 HaxomnTe cyMMy BEKTOpPOB M TPOM3BEACHHE BEKTOpa Ha YHCIO, YIroil MEXKIY BEKTOpPaMH, CKalIIpHOE NMPOM3BEJCHHE,
packiabIBaTh BEKTOP IO ABYM HEKOJUTHHEAPHBIM BEKTOpaM
6.18 3azaBaTh IUIOCKOCTh YPAaBHEHHEM B IEKapTOBOM CHCTEME KOOpANHAT
6.19 Pemats mpocreiiiye reoMeTpuuecKHe 3a1a4l Ha IPUMEHEHNE BEKTOPHO-KOOPAHHATHOTO METOAA




Pemrars 3aJa4Yl Ha JOKa3aTCIbCTBO MAaTCMAaTHYCCKHUX OTHOIICHUH U HaxXOXIACHUC T'COMETPHUUCCKUX BCIIMYHUH ITO o6pa3uaM

620 WK aJITOPUTMaM, TPUMEHSS H3BECTHBIE METO/IBI NPH PEIIEHHH CTaHAAPTHBIX MaTeMaTHYECKHX 3a1a4
601 [IpuMeHATs TpocTeHIMe TporpaMMHBIE CpeACcTBa M IEKTPOHHO-KOMMYHHMKAI[MOHHBIE CHUCTEMBI MpPH pPELICHUU
' CTepEeOMETPHUECKUX 3a]a4
6.2 IIpuBOANTE TpUMEpPBl MaTEMaTHYECKHX 3aKOHOMEpHOCTEH B NpPHUPOJE M KM3HH, paclo3HaBaTh TNPOSBICHHE 3aKOHOB
' T€OMETPHH B UCKYCCTBE
[IpuMeHATs MOMyUeHHBbIE 3HaHUS Ha MpPaKTHKE: aHATU3UPOBATh peallbHble CUTYallMH U MPUMEHSTh H3yUeHHbIE TIOHATHS B
623 Ipoliecce MOoMCKa pellieHUs] MaTeMaTHIeckl c(hopMyTHPOBAHHON MPOoOIeMBI, MOAECTHPOBATH pPealbHbIE CUTYAIMH Ha SI3bIKE

TCOMCTPHUH, HUCCICHOBATL ITOCTPOCHHBLIC MOJICIIM C HCIOJB30BAHUEM TCOMCTPHUCCKUX TIOHATHH H TEOpEM, allrapara
aJ'IFC6pLI, pemIaTh NPAKTHUYCCKUC 3a0a U, CBA3AHHBIC C HAXOXACHUEM I'€OMETPHUICCKUX BEJIINYNH




INPOBEPAEMBIE 3JIEMEHTBI COAJEP KAHUA

10 KIIACC

Koa
7

7.1

7.2

7.3

7.4

7.5

HpOBepﬂeM blil 3J1eMeHT coaepiKaHus

I'eomeTpus

OCHOBHbIE TIOHSITHSL CTEPEOMETPHM. TouKa, HpsMas, IUIOCKOCTb, NMPOCTPAaHCTBO. lloHsATHE 00 aKCHMOMAaTH4ECKOM IOCTPOSHHUH
CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX

B3anMHOe pacnosokeHHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOLIUECS, IAPAJUIENIbHBIE U CKPEILMBaroLuecs npsamele. llapamienbrocTs
IPAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE: IAPaJUICIbHbIE NIPSAMBIE B IIPOCTPAHCTBE, APAUICIBHOCTD TPEX IPAMBIX, NaPaJLIEIbHOCTD
IIPAMOH U IJIOCKOCTH. YTJIBIC COHAIIPABIECHHBIMH CTOPOHAMH, YIOJI MEXAY NPAMBIMH B IIpocTpaHCcTBE. [lapamielbHOCTD IIIOCKOCTEN:
napajuielibHbIE TJIOCKOCTH, CBOMCTBA NMapauleNbHbIX Tu1ockocTel. IIpocreiiine npocTpancTBEHHbIE (PUTYPBI HA TUIOCKOCTH: TETPA3Ip,
Ky©O, napajjienenunes, NocTpOSHHE CeUeHHH

nepﬂeHL[I/IKy.]'IH‘pHOCTB T[pﬂMOﬁ U  TMIOCKOCTHU. TICPTICHAUKYIIAPHBIC TIPAMBIC B TIPOCTPAHCTBE, TIPAMBIC TApaAJLICIBHBIC W
TICPIICHANKYIIAPHBIC K THNIOCKOCTHU, TIPpU3HAK TICPIICHAUKYIAPHOCTH ﬂpﬂMOﬁ " TIJIOCKOCTH, TCOpEMa O ﬂpﬂMOﬁ ﬂep]’[CH,Z[I/IKy.]'IHpHOﬁ
TUIOCKOCTH. YTIIEI B MPOCTPAHCTBE: YIroJl MCKIY T[pHMOI\/'I 1 TIJIOCKOCTHIO, L[Byr‘paHHBIﬁ yroli, JIVHENHBIN yrojll ABYTPAHHOTO VYTJIa.
l_IepneHz[mchmp ¥ HAaKJIOHHBIC: PACCTOAHUC OT TOYUYKH OO TIIIOCKOCTH, PACCTOAHUC OT ﬂpﬂMOﬁ A0 TIOCKOCTH, TTPOCKINA (bI/IT‘ypH Ha
IINTOCKOCTh. HCpHCH,Z[I/IKy.]'IHpHOCTB TIIOCKOCTE: TIPU3HAK HNECPICHANKYIIAPHOCTH ABYX TUIOCKOCTEH. TeopeMa (¢} TpéX TICPNCHIUKYIIApax

IToHsTHE MHOTOTpPaHHWKA, OCHOBHBIE DSIEMEHTHI MHOTOTPAaHHWKA, BBIMYKIBIE W HEBBITYKJIbIE MHOTOTPAHHWKH, pa3BEPTKA
MHoTorpaHHWKa. [Tpu3ma: n-yronbHas TMpH3Ma, TpaHW M OCHOBAHWS TNPHU3MBI, MpsSMas W HakKJIOHHas TPH3MBI, OokoBas W MOJHas
MTOBEPXHOCTH MPHU3MEI. [ lapannenenvnen, mpssMOyroIbHEIN MapaieIeNnTe] U ero cBolicTra. [ [MpaMua: n-yronsHas mupaMuaa, rpaHu
W OCHOBaHWe NMHpaMHIbI, OOKOBas W TOJHAs TTOBEPXHOCTh MUPAMW/IBI, TIPaBWIIbHAS W yceu€HHas MUpaMuaa. DIeMEeHTHl TTPU3MBI 1
nupaMusl. 1IpaBuiabHbIE MHOTOIPaHHMKHU: IIOHATHE IIPABUIBHOIO MHOIOIPaHHMKA, IIPABWIbHAA IpHU3Ma M IIPABWIbHASL IIUPAMHUAA,
NpaBWIbHAS TPEYroibHASA NMHUpaMMJa M MPaBUIbHBIN TeTpa’rap, KyO. IlpeacraBneHune o mpaBUIIBHBIX MHOTOTPaHHMKAaX: OKTAdIp,
nojekadap U ukocadapyrue CeueHus IpU3Mbl U IMPaMHU/bl

CI/IMMCT‘pI/IH B TIPOCTPAHCTBC: CUMMCETPHA OTHOCUTCIBHO TOYKH, T[pﬂMOﬁ, TIOCKOCTH. DIIEMEHTRI CUMMCTPHUHU B THpaMHIaX,
MapaJlICICTTUTICAaX, MPaBUJIIBHBIX MHOTOT'paHHUKAX



BrluncneHue 31eMEHTOB MHOTOTPaHHHUKOB: pE0pa, [uaroHany, yrisl. [1nomans 60KkoBoM NOBEPXHOCTH M OJHOU MTOBEPXHOCTH NMPSAMOi

7.6 MPU3MBI, IJIONAAh OCHOBaHMI, TeopeMa 0 OOKOBOH MOBEPXHOCTH NMpAMOM Mpu3MbI. [1nommans 60koBoH MOBEPXHOCTH U MTOBEPXHOCTH
MpaBUIILHOM MUpaMUIBI, TEOpeMa O IUTOIaaN Yceu€HHoM mupaMuabl. [loHaTne 06 o0nEMe. OOBEM MUpaMUAbI, TPU3MBI
7.7 [Tono6Hbie Tena B npoctpaHcTBe. COOTHOLIEHUS MEKY IJIOLIAIIMH MTOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TEJ
11 KJIACC
Kon IlpoBepsieMblii 3J1eMeHT cOiepKAHUS
6 I'eomerpus
6.1 [nnuHapuieckas MOBEPXHOCTh, 0Opazyiolie NUIMHAPUIECKOH MOBEPXHOCTH, OCh IWIMHIpHYECKON ToBepXHOCTH. LlumuHap:
' OCHOBaHUS U OOKOBas MOBEPXHOCTH, 00pa3ymollias 1 Och, MOl OOKOBOI U MOIHOI MOBEPXHOCTH
KoHuyeckas noBepxHOCTb, 00pa3yOIHe KOHUUECKOH MOBEPXHOCTH, OCh M BEPILIMHA KOHHYECKOH noBepxHocTH. KoHyC: ocHOBaHMe
6.2 U BepIIINHA, 00pa3ylolas U oCkh, TUIOIIalb OOKOBOH M MOTHOM MOBEPXHOCTH. Y CEUEHHBIH KOHYC: 00pa3yolie U BRICOTa, OCHOBAHUS
1 OOKOBas MOBEPXHOCTh
6.3 Cdepa w map: LEHTp, paauyc, ITUaMeTp, MIOMIaaL MOBEpXHOCTH cdephl. B3zanMHoe pacronoxeHne cdepbl W TIIOCKOCTH,
' KacaTeJbHas NMIOCKOCTh K cdepe, miomanb chephl
6.4 NzobpaskeHne Ten BpallleHHs Ha MIOCKOCTH. Pa3BépTka MUIHHIpa U KOHYyca
6.5 KomOWHanmw Tel BpallleHus W MHOTOTPaHHUKOB. MHOTOTpaHHWK, OTTMCAHHEIH 0K0JIo cephl, chepa, BMcaHHas B MHOTOTPaHHUK,
VIV TEJIO BpaIleHUs
6.6 ITonsiTie 06 00BEMe. OcHOBHBIE cBOlcTBA 00BEMOR Tell. TeopeMa 06 0ObEMeE MPAMOYTOILHOTO TapallieNienuTea U ceACTBUS U3
' Heé. OOREM ImIMHIpa, KoHyca. OOREM TTapa ¥ TmIomaIs cheps
6.7 [Tono6Hbie Tena B npocTpaHcTBe. COOTHOLIEHUS MEKY IIJIOLIAIIMH MMOBEPXHOCTEH, 00bEMAaMU MOAOOHBIX TEJ
6.3 Ceuennst unauHApa (MapajlieIbHO W NMEPNEeHINKYISIPHO OCH), ceueHUs KOHyca (MapalielbHoe OCHOBAHWIO W TPOXOJsIIee uepes
' BEPITUHY ), CEUCHUS TITapa
Bexrop Ha miockocty U B ipocTpancTBe. CIIOKEHUE U BBIUUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha 4uCiIo. PaznokeHue BekTopa
6.9 o TpEM HEKOMITJIaHapHBIM BekTopaMm. [IpaBuiio mapamnenenunena. Pemmenne 3aiaq, cBI3aHHBIX ¢ TPUMEHEHHWEM TPaBHIL AEHCTBUH

C BEKTOpaMu



6.10

IIpsaMoyronbHas cucTeMa KOOpIMHAT B nmpocTpaHcTBe. KoopamHatel BekTopa. [IpocTeifiine 3agaun B KoopAnHaTax. YTOI MEXIY
BekTopamil. CKaJsipHOE NPOU3BeIeHHE BEKTOPOB. BRIUMcIeHHEe YTITIOB MEXAY MPAMBIMH U IMIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOA NMPH PELICHUH Fe€OMETPUUECKUX 3aa4




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHETO OBIIIETO OBPA30OBAHMUS

Kon
NpOBePsSIeMOro
TpeOOBaHUSA

IIpoBepsiemble TpeGOBAHUSA K MPEIMETHBIM Pe3yJbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeaHero o0uero oopazoBaHus

Bnagenne meromaMm [JoKa3aTeNbCTB, aJrOpUTMaMM pelIeHUs 3agad; yMeHHe (OopMyJIHpOBaTh M ONEpUpPOBATh
TMOHATHAMM: ONpeIeNieHHe, aKchuoMa, TeopeMa, CIeICTBHE, CBOICTBO, MPHU3HAK, OKA3aTeNbCTBO, PaBHOCHIIBHBIC
(hOpMYITHPOBKH; TPUMEHATh MX; YMEHHE (HOPMYTHPOBAaTh OOpaTHOE M NMPOTHUBOIOIOKHOE YTBEPKIECHHE, TPHBOIUTD
IpUMEPbl ¥ KOHTPIPUMEPHI, HCIOIB30BATH METOJ MaTeMaTHUeCcKOW WMHIYKUMH; TPOBOAUTH JAOKa3aTelIbHBIC
paccyKIeHHs TIpH pelieHWH 33aJad, OLCHMBATH JIOTHYECKYIO TNMPAaBUIBHOCTH PACCYXIEHWIl; YMEHHE OINepHpOBaTh
TMOHATHUAMH: MHOXECTBO, TOJAMHOXECTBO, OINEpalMd HaJl MHOXXECTBAMH; YMEHHE HCIOIb30BAaTh TEOPETUKO-
MHO>KECTBEHHBIN ammapat s OMMUCAHUS pealTbHBIX MMPOLIECCOB U IBICHUH U IIPU PELLICHUH 3a/]1a4, B TOM YHCIe U3 APYTHUX
Y4eOHBIX TPEeAMETOB; YMEHUE ONEpUpOBaTh MOHATHUAMU: rpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha ITOCKOCTH;

YMEHHUC 3a1aBaTh U OITUCHIBATDL l"pa(bLI PA3IMIHBIMHU CHOCO6aMI/I; HUCIIOJIB30BAaTh Fpa(bLI IIpH PEIICHNHN 3a4a1

VYMeHHe onepHpoBaTh NMOHATHAMHU: HaTypajbHOE YHMCIO, LENOe YMCIO, CTENEeHb C LENBIM IMoKa3aTeleM, KOpPEHb
HaTypaJbHOM CTETEHH, CTENIEHb C PAIlMOHANBHBIM TOKa3aTelleM, CTENEHb ¢ IeHCTBUTEIBHBIM TTOKa3aTelleM, JIorapudm
qHcia, CHHYC, KOCHHYC M TAaHT€HC TPOM3BOIBHOIO YHCIIA, OCTATOK MO MOJYJIO, PAMOHANTBHOE YHCIIO, HPPALIOHAIEHOE
YHCI0, MHOXKECTBA HATYPAIBHBIX, LENbIX, PAMOHAIBHBIX, TeHCTBUTENBHBIX YHCEN; YMEHHE HCIIONb30BaTh MPU3HAKH
OeTUMOCTH, HAMMEHBIINI OOIIMH JeMUTeNs 1 HaMEeHblee o0lliee KpaTHOe, alropuT™ EBKIIMIa NpH pelIeHnn 3a1ad;
3HaKOMCTBO C Pa3IMYHBIMH TO3MLHMOHHBIMH CHCTEMaMM CUMCICHHS; YMEHHE BBIIIOJHATH BBHIYMCICHHE 3HAUYSHUH U
peoOpa3oBaHUs BBIPA)KEHUH CO CTENMEHSIMM M Jorapugmami, Ipeodpa3oBaHys IpOOHO-PAlMOHAIBHBIX BBIPasKEHHIH;
YMEHHE ONEPHPOBaTh MOHATHIAMHU: MOCIEN0BAaTENLHOCTD, api(pMeTHIecKas porpecchsl, reoMeTpuieckas Mporpeccus,
OEeCKOHEeUHO YOBIBaloIlasi reoMeTpuueckas INporpeccHs; yMeHHe 3alaBaTh IOCIEIOBaTENLHOCTH, B TOM YHCIE C

TIOMOILBIO  PEKYPPEHTHBIX (OPMYN; yMEHHE ONEepHpPOBaTh MOHATHUSAMH: KOMIUIEKCHOE HYHCIO, COMPSHKEHHBIC




KOMIUJICKCHBIC YN CJIA, MOAYJIb U apT'YMCHT KOMIIJICKCHOTO YU CJIA, Q)opMa 3aIIMCH KOMIIJICKCHBIX YU CCII (FCOMCTPI/ILICCKaSI,
TPUTOHOMETpHUYCCKAA U anre6pquec1<a${); YMETH ITPOU3BOIUTD apI/I(bMCTI/ILICCKI/IC HCﬁCTBHH C KOMIIJICKCHBIMH YHCJIaAMH,
IIpUBOAUTE TIPUMEPHI HMCIIOJIB30BAHMA KOMIUICKCHBIX YHCEI; OICPUPOBATL ITOHATHAMH: MaTpHula 2X2 wm 3X3,

OIIPpCACIIUTEIIb MATPHUILIBI, FCOMCTpI/ILICCKI/H\;I CMBICIT OTIPCACIIUTEIA

VYMenne OIICPHUPOBATH NOHATUAMMU: PALTUOHAJIIBHBIC, HPPATUOHAIIBHBIC, ITOKA3ATCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/ILICCKI/IC,
TPUTOHOMETPHUUYCCKUC YPAaBHCHUA MW HCEPABCHCTBA, HMX CHCTEMBI; YMCEHHC OIICpHPOBATH TIOHATHAMHU: TOXIAECCTBO,
TOXICCTBCHHOC HpCO6pa30BaHI/IC, YpPpaBHCHHUC, HEPABCHCTBO, CHCTEMaA ypaBHCHI/Iﬁ U HCEPABCHCTB, PaBHOCHUIBHOCTDH
ypaBHeHHfI, HEPAaBCHCTB U CUCTEM; YMCHHUC PCIIaTh YPaBHCHUA, HEPABCHCTBA U CUCTEMBI € ITOMOIIBIO Pa3JIMYHBIX
HpI/IéMOB; peliaTh YpaBHCHHA, HEPABCHCTBA M CHUCTCEMBI C MaApaMETPOM; INPHUMEHATHL YPABHCHHA, HEPABCHCTBA, HUX

CHUCTEMBI UIA PEIICHUA MATEMATHUYCCKHUX 3a1a4 U 3a1a4 U3 Pa3JINIHBIX obGacTeit HAayKH "1 pCaHBHOﬁ KHU3HHU

VYMeHHe onepHpoBaTh NOHATHAMM: (PYHKUMS, YETHOCTh (PYHKUUH, TMEPHOAMYHOCTh (PYHKIMHM, OTPaHUYEHHOCTH
(YHKIMH, MOHOTOHHOCTH (YHKLMH, DKCTpeMyM (PyHKUMHM, HauOoJblliee M HaMMEHblIee 3HaueHHs (PYHKUMH Ha
MPOMEKYTKE, HeTpepblBHAS (YHKIMS, aCUMITOTHl Tpadyka (PyHKLUMH, NepBas M BTOpas MpPOM3BOIHAs (PyHKINH,
reoMeTpHyuecKuil M (Ppu3HUecKuil cMBbICT TPOU3BOIHOM, TIEpBOOOpa3Has, onpeAeAEHHbII HHTErpall; yMeHHEe HaXOqUTh
aCHMIITOTHI Tpaduka (PYHKLUNH; YMEHHE BBIYMCIATH MPOM3BOTHBIE CYMMBI, TIPOU3BEAEHNS, YaCTHOTO U KOMITO3HIIMU
(YHKIMH, HAXOOUTh ypaBHEHHE KacaTelIbHOM K rpaduKy (pyHKUMH; YMEHHE HAXOAMTh TPOU3BOIHBIE SJEMEHTAPHBIX
(YHKIMH; YMEHHE UCTIONB30BaTh MPOMU3BOAHYIO [UTS MCCIEOBaHUS (PYHKIIMH, HAXOAUTh HaHOOJBIINE U HAMMEHBILINE
3Ha4eHUs (YHKUMI; CTPOUTH TpapuKi MHOTOWIEHOB C MCIIOJB30BaHHEM arnIapara MaTeMaTHUYeCKOro aHalln3a;
MPUMEHATh TPOU3BOJHYIO IS HAXOXACHUS HAMIYYILIero peLIeHHs B MPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-
HYKOHOMHMUYECKHX M (PU3MUECKUX 3ajavax; HaXOJUTh IUIOLAAN U OOBEMBI (UTYp ¢ NMOMOIIBIO MHTETpana; MPUBOIUTE

pUMEPBI MaTEMAaTHIECKOTO MOAETHPOBAHHSA ¢ TIOMOLIbIO AN epeHIINATBHBIX YpaBHEHHH

VYMeHHe onepupoBaTh MOHATHAMHU: Tpadpuk GpyHKINN, oOpaTHast GpyHKIMA, KOMIO3ULMS (GYHKLUMH, TMHEHHas QyHKIS,
KBaJgpaTHUHas (PYHKIUS, palldOHaNbHas (PyHKIMS, cTeeHHas (YHKUMS, TPUTOHOMETpHUeckie (yHKUHH, oOpaTHbIE
TPUTOHOMETpHUECKHE (PYHKINH, ToKa3aTeIbHas U Jorapudpmuyeckas pyHKUNH; YMEHHE CTPOUTD IpapiKH U3yHUEHHBIX

(YHKIMH, BBINONHATH NpeoOpa3oBaHMs TpadpuKoB (YHKUMH, MCTONB30BAaTh I'paMKH IS M3yUYEHHs TPOLECCOB U




3aBUCHMOCTEH, IMpH pELICHUH 3aJad M3 JPYrHX Y4YeOHBIX INpeAMETOB M 3ajad M3 PEalbHON >KU3HHU; BBIPaXaTh
(dbopMyTaMH 3aBHCUMOCTH MEX/Ty BEIMIMHAMU; UCTIOIB30BaTh CBOMCTBA U IpadpUKN (PYHKIIMH AT PEIIeHUs YpaBHEHUH,
HEpaBEHCTB M 33/1a4 ¢ IapaMeTpaMH; H300pa’kaTh Ha KOOPAMHATHOM TJIOCKOCTH MHOXECTBA pEIIeHHH ypaBHEHUI,

HEPAaBCHCTB U UX CUCTEM

VYMenne pemIaTh TEKCTOBBIC 3aJa9H PA3HBIX THIIOB (B TOM YHUCJIC Ha IMPOUCHTHI, NOJHU U YaCTH, Ha JBUKCHHUC, pa60Ty,
CTOUMOCTL TOBAPOB U YCIIYT, HAJIOTH, 3a1a41 U3 obacTu YpaBJC€HUA TUIHBIMHU 1 CeMEHHBIMH Q)HHchaMH); COCTaBJIATH
BBIPDAKCHHUA, YPABHCHHUA, HEPABCHCTBA U HUX CUCTEMBI 110 YCIOBUIO 3alladH, HCCICHOBATH IIOJIYUCHHOC PEIICHUE U
OLICHUBATH HpaB,Z[OHO,Z[O6HOCTB PE3YILTATOB; YMCHHEC MOMACIUPOBATH PCAJIILHBIC CUTyallUM Ha A3BIKE MATCMATUKH]
COCTAaBJIATh BBIPAKCHHUA, YPABHCHHA, HCPABCHCTBA U HUX CHCTEMEBI IO YCIOBHIO 3ada4M, UCCIENOBATH NMOCTPOCHHLIC

MOJCIIN € UCIIOJIb30BAHUEM allllapaTa aJ'IFC6pLI, HHTCPpNPECTUPOBATH HOJ'IyLICHHHﬁ PE3YILTAT

VYMeHHe omnepHpoBaTh MOHATHUSAMH: CpeiHee apu(pMeTHUecKoe, MelnaHa, HauOosbllee M HaUMEHbLIee 3HAUCHHS,
pa3sMax, JUCIepCcHs, CTaHAApTHOE OTKIOHEHHE YHCIOBOTO Habopa; yMEHHEe H3BIIEKaTh, MHTEPIPETHPOBAThH
MH(pOpMalHIo, TPEeCTaBICHHYIO B TAOIUIIAX, Ha THarpaMMax, rpadukax, OTpaXaroLlylo CBOICTBa peallbHBIX IIPOLIECCOB
U ABJICHUH; IPeICTaBIATh HH(GOPMALMIO C TOMOIIBIO TAOINIL U AMarpaMM; UccleloBaTh CTATHCTUYIECKHE TaHHBIE, B TOM
qHcae ¢ MpPUMEHEHHeM TpadUUYecKHX METOAOB M DIEKTPOHHBIX CPEACTB; Ipadpuyuecku HcCIeoBaTh COBMECTHBIE

Ha6J'IIO,Z[CHI/I}I C IIOMOIIBIO UarpaMm pacceuBaHnua U JIMHEMHOH perpeccnn

VYMeHHe omnepHpoBaTh MOHATHAMM: CIy4ailHBIH ONMBIT M cilydyaiiHoe cOOBITHE, BEPOSTHOCTH CIydailHOro cOOBITHSA;
YMEHHE BBIMHCIATH BEPOSTHOCTH € HCIOJNB30BaHUEM TpaUYecKMX METOJOB; NPUMEHATH (POPMYIBI CIOKEHUS H
YMHOXEHHUS BEPOATHOCTEH, (POpMyITy IOTHOH BepoATHOCTH, popMyry bepHysH, kKoMOMHATOpHEIE (hAaKTHl U (POPMYIIEI;
OLIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHI; YMEHUE ONIEpHPOBAaTh MOHATHAMM: CiIydaiiHasl BETHUMHA, pacipeaeeHe
BEPOSATHOCTEH, MaTeMaTH4Ieckoe OKUJaHHue, TUCTIEPCHs M CTaHIapTHOE OTKIOHEHHE cy4yaiHOH BeMMUMHBI, (PYHKIMU
pacripelieNleHus ¥ TIOTHOCTH paBHOMEPHOTO, MOKa3aTeNbHOTO M HOPMAJIBHOTO paclpeieeHui; yMEHUE HCTIONb30BaTh
CBOMCTBA M3YHEHHBIX paclpeeNeHNH I pellieHns 3a/1ad; 3HAKOMCTBO ¢ TIOHATHAMM: 3aKOH OONBLINX YHCEN, METOABI
BBIOOPOUHBIX HCCIEIOBAaHUN; YMEHHE NMPHBOAMTH MPHUMEPHl MPOSBICHUS 3aKOHA OONBIIMX YHCEN B NMPHPOIHBIX M

O6H_[CCTBCHHLIX ABJICHUAX, YMCHHE OIICPUPOBATL IMOHATHAMHU: COUCTAHUC, NIEPECTAHOBKA, HUCIIO COqCTaHHﬁ, YHUCJIO




TIEPECTaHOBOK; OHHOM HBIOTOHa; YMEHHUC TTPUMCEHATH KOM6I/IHaTOpHLIC (1)aKTLI " pacCyXACHUA T pCIICHUA 3a/a4;
OLICHUBATh BECPOATHOCTH pCaJIbHBIX CO6LITHﬁ; COCTAaBJIATH BEPOATHOCTHYIO MOACIIL U UHTCPIPECTUPOBATH HOJ'IyLICHHHﬁ

pe3yabTat

VYMeHHe onepHpoBaTh MOHATUAMU: TOUKA, MPSAMasi, TUIOCKOCTh, POCTPAHCTBO, OTPE30K, YU, BETHYMHA YIJIa, TNTOCKUH
YroJl, IBYTPaHHBIH YToJl, TpEXTpaHHBIN YIoJl, CKpellMBaroluecs NpsAMble, MapauIeNbHOCTh M MEPIEHANKYISIPHOCTD
NpSAMBIX M TUIOCKOCTEH, Yrol MeXIy NMPSIMBIMH, YIOJ MEXIy NMPAMOH M TUIOCKOCTBIO, YTOJd MEXAY TUIOCKOCTSIMH,
paccTossHHE OT TOYKH 1O TUIOCKOCTH, PAcCTOSHHE MEXIY TNPSIMBIMH, PacCTOSHHE MEXOY TUIOCKOCTSAMH; yYMEHHE
MCTIOIB30BATh MPH pEIlIeHUH 3a7a4 N3yUeHHbIE (haKThl U TEOPEMBI TUTAHUMETPHH; YMEHHE OLIEHUBATh Pa3Mephbl OOBLEKTOB
OKPY’KalOIIero MUPa; CTPOUTHh MaTeMaTHUECKHE MOJIETH C MOMOIIBIO FeOMETPUIECKUX TOHATHH M BEIMYMH, PeIlaTh

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3aa N
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VYMeHHe onepHpoBaTh MOHATHUAMH: TUIOIAAb (PUTYpPBI, 0OBEM (HUTyphl, MHOTOTPaHHUK, MPaBHJIBHEIH MHOTOI'PaHHUK,
CeueHNe MHOTOTpaHHMKA, KyO, MapajieNenune], Ipu3Ma, MupaMuaa, Gurypa U MOBEpXHOCTh BPALICHUS, LIWIHHID,
KOHYC, 1ap, cdepa, MIomans cepsl, IUIOMaAb MOBEPXHOCTH MUPAMHUABI, TPU3MBI, KOHYCa, IIMIHHApa, 00BEM Ky0a,
MPSIMOYTOJIBHOTO NMapauIeNenuieaa, MMpaMHuIbl, TPHU3MBI, HMIHHIPA, KOHYCA, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUEHUS
KOHyca M IIWJIHH/Ipa, NapaielbHble OCH MM OCHOBAaHHUIO, CEUeHHE 1LIapa, TNIOCKOCTh, Kacatomiasics chepbl, IMIHHAPA,
KOHyca; YMEHHE CTPOUThH c€UeHHEe MHOTOIpaHHMKA, H300pakaTh MHOTOT'PaHHUKH, (PUIyphl U MTOBEPXHOCTH BpalLlEHUS,
MX CEUEHHS, B TOM UHCIIE C TIOMOILIBLIO NEKTPOHHBIX CPEACTB; YMEHUE MPUMEHATh CBOMCTBA FeOMETPHIECKUX (UTYD,
CaMOCTOATENEHO (pOpMyTHpOBaTh ONMpeAeNeHHsl M3ydaeMbIX (UTyp, BBIABUTATh TMIIOTE3Bl O CBOMCTBAaX M IpPH3HAKaX
reoMeTpryueckux (uryp, oOOCHOBBIBaTH WM OINpOBEpraTh MX; YMEHHE NPOBOAUTH KiaccHpuKauuioo ¢GUryp mo

PA3JIMYHBIM ITPHU3HAKAM, BBIIIOJIHATH HCO6XO,Z[I/IMLIC AOIIOJTHUTEIILHBIC TTIOCTPOCHUA
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VYMeHHe onepupoBaTh MOHATHAMM: IBIKEHHE B TPOCTPAHCTBE, TapaJIeNbHBIH epeHOC, CHMMETPHS Ha IJIOCKOCTH H B
MIPOCTPaHCTBE, TIOBOPOT, NMpeodpazoBaHie MOJ00Ms, MOJ0OHBIe (GUTYpPHl; YMEHHE PAcIO3HAaBaTh paBHBIE M MOJOOHBIE
($UTYpEI, B TOM YHCIEe B IPUPOAE, UCKYCCTBE, apXUTEKTYPE; HCIIOIB30BATh T€OMETPHUECKIE OTHOLICHHUS MPU PELLICHUH
3aJa4; HAXOJUTh FeOMETPHUECKIE BETHUHHBI (JUTMHA, YTOJI, IJIOLIalb, 0OBEM) NPH pellIeHNH 3a1a4 U3 IPYTHX YIeOHBIX

IpECIMETOB U U3 pCaHBHOﬁ KU3HHU; YMCHHUEC BBIYTUCIIATE TCOMETPUUCCKUC BEIINYHHBI (,Z[J'II/IHa, Yroi, 1miomans, O6’BéM,




TUTOIIA/Ib TIOBEPXHOCTH ), HCTIONB3YS N3yUeHHBIE (POPMYIBI U METO/BI, B TOM UHCHIE: TUIOIA/ b TOBEPXHOCTH ITHPaMHU/IbI,
MIPU3MBI, KOHYca, LIIMHpPA, MJIOMaab chephl; 00bEM Kyba, MPIMOYTOIbHOTO MapajuieNenunesia, MIpaMiIbl, TIPH3MBI,

LWIMHPA, KOHYCa, 11apa; YMEHHE HaXOUTh OTHOIIEHHE 00BbEMOB OJOOHBIX (pUTyp

VYMenne OIICPUPOBATH MMOHATHUAMMU: TIPAMOYI'OJIbHAad CUCTEMa KOOPAWHAT, BEKTOP, KOOPAUHATHEI TOYKHU, KOOPAUHATHI

BCKTOpa, CyMMa BCKTOpPOB, IIPOHU3BCACHHUC BCKTOpPAa HA YHUCIO, PA3JIOKEHHUE BCEKTOpa II0 6a3Hcy, CKaJIAPpHOC

12 TIPOU3BEACHUC, BEKTOPHOC ITPOU3BEACHUEC, YTOJI MEXKAY BEKTOPaAMH; YMEHHUEC UCIIOJIB30BATh BCKTOpHHﬁ n KOOp,Z[I/IHaTHHﬁ
METOH MJIA pCIICHUA TCOMETPUUCCKHUX 3ala9 U 3a0a1 APpYI'Uux yLIC6HLIX IIpEaAMETOB
VYMenne BLI6I/IpaTB HO,Z[XO,Z[}II_L[I/II\/’I METOH UIA PEIICHUA 3adavyr; ITOHMMAHHUE 3HAYUMOCTH MATEMATHKH B HU3YUYCHHU
13 IIpUPOAHBIX U O6H_[CCTBCHHLIX IIponLeCCoOB 1 HBHCHHﬁ; YMEHHUC pacCIiO3HaBaThL ITPOABICHUC 3aKOHOB MATCMATHKH B

MCKYCCTBE, YMEHHE TIPUBOIUTH MPUMEPHl MaTEMaTHUECKHX OTKPBITHI poccHIicKoil 1 MUPOBOH MaTeMaTHUeCKOH HayKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBIX HA EI'D 11O MATEMATHKE

Kon IIpoBepsiemblii 31eMeHT cogepKaHHUA
1 Uucna ¥ BEIYMCICHHS
1.1 Hatypanbnsle u niensle yncna. [I[pu3Haku JeTMMOCTH LETbIX YUCE
1.2 ParmonansHeie uncna. OOBIKHOBEHHBIE M IECATUYHBIE JPOOH, IPOLIEHTHI, OECKOHEUHBIE TEPHOINIECKHE APOOH
1.3 ApudmMeTniecknit KOpeHb HaTypallbHOM cTeneHu. [{eficTBHS ¢ apidpMeTHUECKIMHI KOPHAMHU HaTypaJbHOU cTeleHn
1.4 Crenens ¢ HenbIM nokazareneM. CTeNneHs ¢ palMOHANBHBIM Moka3ateiaeM. CBOHMCTBa CTEIEHN
1.5 CuHHyc, KOCHHYC ¥ TaHT'€HC YHCIIOBOTIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHTeHC YHCIOBOTO apryMeHTa
1.6 Jlorapudm uncna. /lecaTHaHbIE U HAaTYpaJbHbIE JTOTapu(pMBbI
L7 JlelicTBUTENbHBIE uHcha. ApHpMeTHUECKHEe ONepali ¢ IeHCTBUTENBHBIMU 4YMcIaMH. [IpHOMMKEHHBIE BBIUMCIECHUS, MpaBUiIa
' OKpYTJICHHUS, TPHKUIKA U OLIEHKA pe3yJbTaTa BEIYHCICHIH
1.8 [IpeoGpazoBanue BhIpaxeHTI
1.9 KowmmekcHrie uncna
2 VYpaBHEHHS U HEPAaBEHCTBA
2.1 [enpie 1 IpoOHO-pallMOHANBHBIE YPaBHEHHS
2.2 UppanmonalibHble ypaBHEHUS
23 Tpuronomerpuieckue ypaBHEHUS
2.4 [TokazatenpHble U TorapupMUIeckie ypaBHEHH
2.5 Lenble 1 ApoOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 HppanunoHanbHble HEPAaBEHCTBA

2.7 Iloka3zaTenbHBIe U JOrapH(pMUUECKHE HEPABEHCTBA




2.8

TpI/IFOHOMCTpI/ILICCKI/IC HEpaBCHCTBA

29 CHcTeMBl ¥ COBOKYTTHOCTH YPaBHEHUH M HEPABEHCTB
2.10 VYpaBHeHMs, HEPABEHCTBA U CHCTEMBI C NTapaMeTpaMu
2.11 Martpuua cucTeMbl TIMHEHHBIX YpaBHEHHN. ONpeaenuTens MaTpHLbI
3 OyHKIMY U TpadUKH
31 @dOyHk1Ms, crocodbl 3amanug ¢yHkuuu. ['padpux ¢ynkumu. BzanMHo oOpaTHble GYHKIMU. UETHBIE M HEUETHBIE (QYHKIMH.
' Ilepnonuyieckue GpyHKUUN
39 Ob6nacTe ompefeneHuss M MHOXecTBO 3HaueHMH (yHkumu. Hymm ¢yHkumu. [IpoMexyTku 3HaKomocTosHCTBa. lIpoMexyTku
' MOHOTOHHOCTH (PyHKIIMH. MakcuMyMBl 1 MUHUMYMBI (GyHKIMH. Hanbomsliiee 1 HauMeHbIlee 3HaUeHNe (PYHKIMH Ha TPOMEXKYTKE
3.3 CreneHHas (pYHKLUHUS C HATYpaJbHBIM M LENBIM Noka3aTeneM. E€ cBoiicTBa u rpaguk. CBoiicTBa M rpaduk KOpHS #-0i cTeneHn
34 Tpuronomerpuieckue pyHKUNH, UX CBOICTBA U rpadukH
3.5 [TokazatenwsHas u Jorapudmuteckas GyHKIHU, UX CBOMCTBA U Ipaduk
3.6 Touku pazpeiBa. AcUMITOTH IpadukoB pyHKIMI. CBolicTBa PyHKIMIH, HEMPEPHIBHBIX HA OTpe3Ke
3.7 [locnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TIOCIE0BAaTENbHOCTEH
3.8 Apudmerndeckas U reoMeTpudeckas mporpeccuu. @opMyna cI0XKHBIX MPOLEHTOB
4 Havanma maTemaTn4eckoro aHaamsa
4.1 [IpousBonnas ¢yHkImMH. [Ipon3BOIHEIE dEeMEHTAPHBIX PYHKITHH
40 IIpuMeHeHHe TPOM3BOAHOM K HCCENOBaHUIO (PYHKIMH Ha MOHOTOHHOCTB M IKcTpeMyMmbl. HaXokaeHue HamOonbLIero M
' HaMMEHBIIETo 3Ha4eHUs (PYHKLHUN Ha OTpe3Ke
4.3 [lepBooOpaznas. uTerpan
5 MHoxecTBa 1 Joruka
5.1 MHoX%ecTBO, onepalii HaJ MHOKecTBaMH. J(narpammel Diliepa — BeHHa
52 Jloruka




BCpO}ITHOCTB U CTaTUCTHUKA

6.1 OmnucaTtenbHas cTaTHCTHKA
6.2 BeposTtHocTh
6.3 KoMb6unatopuka
7 I'eomeTpus
7.1 durypsl Ha IIOCKOCTH
7.2 [IpsMble U TITOCKOCTH B POCTPAHCTBE
7.3 MHororpaHHuKI
7.4 Tena ¥ MOBEPXHOCTH BpallleHUS
7.5 KoopanHaTel 1 BEKTOPEI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YYEHUKA

METOANYECKHUE MATEPHAJIBI IUIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET bubaunorexka HOK



