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ITossicunreAbHAasA 3ammmucKa

I'eomerpus siBAAETCA OAHUM U3 Oa30BBIX KYPCOB HA YPOBHE CPEAHETO OOIIEro 0OPa3sOBaHUA,
TAK  KaK  ODOECIICYMBACT  BO3MOXKHOCTH  HM3YYECHHUA  AUCHHIIAMH  ECTECTBEHHO-HAYIHOM
HAIIPABACHHOCTH H IIPEAMETOB TI'YMAHHTAPHOTO IMKAA. [TOCKOABKY AOTHMYECKOEe MBIIIIACHUE,
dopmupyemMoe IpH  H3YYEHHH OOYYAIOINNMUCA IOHATHHHBIX OCHOB TICOMETPHH, IIPH
AOKA32TEABCTBE TEOPEM M IIOCTPOCHHUH IICIIOYKH AOTHYECKHX VTBEPKACHHI IIPU PEIICHUN
IEOMETPHUYECCKUX 3aAa4, YMCHHE BBIABUIATH K OIIPOBEPraTh TI'HIIOTE3BI HEIIOCPEACTBEHHO
HCITIOAB3YIOTCA IIPH PEIIEHNN 32Aa9 €CTECTBEHHO-HAYYHOIO ITMKAQ, B YACTHOCTH (DU3MYECKHX
32A29.

[leap ocBOeHHA IIporpammel yaeOHOro kypca «l'eomerpusa» Ha YTAYyOACHHOM YpPOBHE —
pasBHTHE WHAHBHAYAABHBIX CIIOCOOHOCTEH OOYYAIOIIHUXCA IIPM H3YYECHUU TI€OMETPHM, Kak
COCTABAAIOIIEH IIPEAMETHOH oOAactm «Martematuka u HHQPOPMATHKA) dYepe3 OOecIedeHre
BO3MOKHOCTH IIPHOOPETEHUA U HCIIOAB3OBAHUA OOAEE TIAYOOKHX TI€OMETPHYECCKUX 3HAHHUI U
ACHCTBHI, crenuUIHBIX I'€OMETPHH, U HEOOXOAUMBIX AAA YCIEIIHOIO IPO(PECCHOHAABHOTO
00pa3oBaHUA, CBA3AHHOIO C HCIIOAB30BAHIEM MATEMATUKI.

[IpropureTHBEIME 33A29aMH KyPCa TEOMETPHH Ha YTAYOAEHHOM YPOBHE, PACIITHPAFOIITUME 1
YCHAUBAIOIIUMI KyPC 0A30BOrO YPOBHSA, ABASFOTCA:

—  pacCIIHpeHHe IPEACTABACHHA O TEOMETPUH KaK YaCTH MUPOBOH KYABTYPHI B (DOPMHUPOBAHHE
OCO3HAHHA B3aUMOCBA3N T€OMETPHH C OKPY/KAFOIIIIM MHPOM;

- QopmMupoBaHHE TPEACTABACHUSA O IIPOCTPAHCTBEHHBIX (PUIYPAX KaK O BaKHEHIIHX
MATEMATHYCCKUX MOACAAX, ITO3BOASFOINNX OIIMCHIBATD W H3y4YaTbh pAasHBIC ABACHHA
OKPYZKAFOIIIErO MUPA, 3HAHUE TOHATHIHOIO aIllIapaTa 110 PA3ACAY

- «Crepeomerpus» yueOHOIO Kypca reOMETpHUH;

- dopMupoBaHHE YMEHUA BAAAECTh OCHOBHBIMU IIOHATHAMH O IIPOCTPAHCTBEHHBIX (PUTYpax U
X OCHOBHBIMH CBOICTBAMH, 3HAHHE TEOpeM, (POPMyA U YMEHUE UX IIPUMEHATH, YMEHHA
AOKa3bIBATH TEOPEMBI H HAXOAUTBHECTAHAAPTHBIE CIIOCOOBI PEITICHUA 3aAAY;

- dopMupoBaHHe yMEHHA PACIIO3HABATH HA YEPTEKAX, MOACAAX H B PEAABHOM MHpE
MHOTOTPAHHUKHU U TEAQ BPAICHUSA, KOHCTPYHPOBATH FTEOMETPHIECKUE MOACAH;

- dopmupopanne TOHUMAHUS BO3MOKHOCTH AKCHOMATHYIECKOT'O ITOCTPOEHUA
MATEMATHYECCKUX TEOpHH, (QOPMHUpPOBAHHE IIOHUMAHHA POAM AKCHOMATHKH IIPH
IIPOBEACHHUU PACCYKACHUIT;

- dopMupoBaHUE yMEHUA BAAACTH METOAAMH AOKA3aTEABCTB H AATOPHTMOBPEIIICHUS, YMEHUA
UX IPHUMEHATb, IIPOBOAUTH AOKA3aTEABHBIC  PACCYKACHHA B  XOAE  PEIICHUA
CTEPEOMETPUYECKUX 33aAaY M 32Aa9 C IPAKTHYECKHM COACp:KaHHEM, (HOPMUPOBAHHE
IIPEACTABACHHA O HEOOXOAMMOCTH AOKA32TEABCTB IIPU OOOCHOBAHUH MAaTEMATHYECKUX
VTBEP/KACHHUH M POAM AKCHOMATHKH B IIPOBEACHHUACAYKTUBHBIX PACCYKACHUI;

— pasBUTHE M COBEPIICHCTBOBAHNE HHTEAACKTYAABHBIX W TBOPYECKHX CIIOCOOHOCTEI
OOYYAFOIHUXCA, IO3HABATEABHON aKTUBHOCTH, HCCAEAOBATEABCKUX YMEHUM, KPUTHIHOCTU
MBIIITACHHSA, HHTEPECA K H3YIEHHIIO IT€OMETPHH;

- dopmuposanne (GYHKIHOHAABHOI TIPAMOTHOCTH, PEAECBAHTHON IE€OMETPHH: YMEHUA
PACIIO3HABATD IPOSBACHUA I€OMETPHYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PCAABHBIX JKH3HEHHBIX CHIYAIIHAX M IIPH H3YICHUN APYIUX VIEOHBIX IIPEAMETOB,
IIPOABACHHSA 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH, MOACAHPOBAHHUA PEAABHBIX CHTYAIIHH,
HCCAECAOBAHHA IIOCTPOECHHBIX MOACACH, HHTEPIIPETAIIUN ITIOAYICHHBIX PE3YABTATOB.
OCHOBHBIMU COAEPKATEABHBIMU AMHUAMU yaeOHOro Kypca «l'eomerpuss» B 10—11 xaaccax

ABAAROTCA: <<Hp5{MbI€ U IIAOCKOCTH B IIPOCTPAHCTBEY, (<MHOFOFpaHHI/IKI/I>>, «Teaa BpamICHUD,



«BeKTOpBI 1 KOOPAUHATEL BIIPOCTPAHCTBEY, «/ABIIKEHIA B IIPOCTPAHCTBE.

Cdopmyanposarroe Bo PI'OC COO TtpeboBaHHE «yMETh OIEPHPOBATH IIOHATHAMED,
PEAEBAHTHBIMU TEOMETPUU Ha YTAYOAEHHOM yposHe 00yueHus B 10—11 kaaccax, oTHOCHTCSA KO BCeM
COACP/KATEABHBIM AMHHUAM YI€OHOTO Kypca, a (POPMHPOBAHNE AOIITIECKUX YMEHHH PACIIPEACAACTCH
HE TOABKO IIOCOAEP/KATEABHBIM AMHHUAM, HO M 1O roAam obydenus. Coaepixanme oOpa3oBaHUd,
COOTBETCTBYFOITICE IIPEAMETHBIM pe3yAbTataM OcBoeHHMA PDeAepaAbHOI pabodeil IIPOrpaMMBI,
PACHIPEACAEHHBIM IIO TOAAM OOYYEHHSA, CTPYKTYPHPOBAHO TaKUM OOpa3OM, HYTOOBI KO BCEM
OCHOBHBIM, IIPHHIIUIIHAABHBIM BOIIPOCAM OOyYarommmecs OOPAIaAUCh HEOAHOKPATHO. OTO
ITO3BOASIET OPTAHN30BATH OBAAACHHE TEOMETPHYECKIMH ITOHATHAMI ¥ HaBBIKAMH IIOCACAOBATEABHO
1 IIOCTYHATEABHO, CCOOAFOACHHEM IIPHHIIUIIA ITPEEMCTBEHHOCTH, 4 HOBBIC 3HAHUA BKAFOYATDH B
OOIIYIO CHCTEMY TI€OMETPUYECKHX IPEACTABACHHE OOYYAIOIIMXCA, PACIIHPAA M YIAyOAAs e,
00pasys IPOYHBIC MHOKECTBEHHBIC CBA3ML

[TepexoA K H3yUEHHUIO TEOMETPHH Ha YTAYOAEHHOM YPOBHE IIO3BOAAET:

— co3Aath ycaoBmsa AAS AnddepeHImanuy OOYYCHMs, IIOCTPOCHHS HHANBHAYAABHBIX
0Opa30BATEABHBIX IIPOIPAMM, OOECIIEYUTHh YIAYOACHHOE HM3y4CHHE TIEOMETPHUU KaK

COCTﬂBAﬂI-OH.[CfI y"I€6HOI‘ (0] HpCAMCTa ((Mﬁ.TCMaTI/IKﬂ»;

— IIOATOTOBHUTBH OOYYAIOIINXCHA K IIPOAOAKCHHIO HM3YYCHHA MATEMATHKH C YIETOM BBIOOpa
OyAyIIICH podeccumu, obOecrieunBas ITPEEMCTBEHHOCTb MEKAY ~ OOmmM |
IpOPECCHOHAABHBIM OOPAa3OBAHHEM.

Ha usy4enne yaebuOro kypca «l'eomerpus» Ha yrayoAéHHOM ypoBHe otBoAnTCH 204 waca: B

10 xaacce — 102 waca (3 waca B Heaearo), B 11 kaacce — 102 gaca (3 gaca B HeAeArO).

CoaeprkaHue o0yueHHUA
10 KAACC

ITpAaMBIe 1 TAOCKOCTH B IIPOCTPAHCTBE
OcHOBHBIE IIOHATHA CTEPEOMETPHHU. TOdKa, IpAMasd, IAOCKOCTb, HPOCTpaHCTBO. [lomATHE 0O
AKCHOMATHYIECKOM IIOCTPOEHHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHUH U CACACTBHUSA U3 HUX.
Bsammmoe pacrorokenme mOpAMBEIX B IIPOCTPAHCTBE: IIEPECEKAFOIITHECHA, MAPAAACABHBIC K
ckperuBarorecd mpamele. Ipnsnaku ckpermmBarommxca npAMBIX. [TapaareAbPHOCTD TIPAMBIX T
ITAOCKOCTEH B IIPOCTPAHCTBE: ITAPAAAEABHBIE IIPAMBIE B IPOCTPAHCTBE, MAPAAAEABHOCTb TPEX
MIPAMBIX, ITAPAAAECABHOCTD IPAMOIH ITAOCKOCTH. [IapaareApHOE 1 IEHTPAABHOE ITPOEKTHPOBAHIE,
usoopakenue Quryp. OCHOBHBIE CBOMCTBA IAPAAAEABHOIO IIpoekTupoBanud. l3oOpaxenue
duryp B mapasAeABHOM IPOEKIIUH. YTABI C COHAIIPABACHHBIMI CTOPOHAMHE, YTOA MEXKAY IPAMBIMU
B mpocrpaHcrse. [lapaareAbHOCTH  ITAOCKOCTEH: TApAaAAEABHBIE  ITAOCKOCTH,  CBOMCTBA
ITapaAACABHBIX ITAOCKOCTeH. [Tpocrefimme npocrpancTBeHHble (DUIYPHI HA IIAOCKOCTH: TETPAdAP,
ITAPAAAEAETTHIIEA, ITOCTPOEHUE CEUCHUI.
IleprieHABKYAAPHOCTD TPAMOM M IIAOCKOCTH: IIEPIEHAUKYAAPHBIE IIPAMBIE B IIPOCTPAHCTBE,
OpsAMBIE ITAPAAACABHBIC U TIEPIECHAUKYAAPHBIE K ITAOCKOCTH, ITPU3HAK ITEPIICHAUKYAAPHOCTH
IPAMON M IIAOCKOCTH, TE€OPeMa O IIPAMONI IEPIEHAHKYAAPHOM ITAOCKOCTH. OpTOroHasbHOE
npoektuposanue. I lepIieHAUKYAAp U HAKAOHHBIE: PACCTOAHHUE OT TOYKH AO ITAOCKOCTH, PACCTOAHIE
OT IPAMOH AO IIAOCKOCTH, IPOEKIUA (PUIYPHI HA ITAOCKOCTb. [lepIIeHAMKYAPHOCTD ITAOCKOCTEIT:
IIPU3HAK IIEPIEHAUKYAAPHOCTH ABYX ITAOCKOCTEI. TeopeMa o TpEX IMepPIIEHAUKYAAPAX.
VTIABI B IPOCTPAHCTBE: YTOA MEKAY IPAMOH M ITAOCKOCTBIO, ABYTPAHHBIA YTOA, AMHEHHBIH YTOA
ABYI'PaHHOTO yraa. TpEXrpaHHbsIii 1 MHOrOrpaHHbIe YTABL CBOMCTBA IIAOCKHX YTAOB MHOTOI'PAHHOTO
yraa. CBOMCTBA ITAOCKUX HABYIPAHHBIX YTAOB TPEXIPAHHOIO yTAa. TeopeMBl KOCHHYCOB M CHHYCOB

AASL TPEXTPAHHOIO YTAA.



MuororpaHHuKu

Buapr MHOrOrpaHHMKOB, pasBépTka MHOTOrpaHHUKa. l[Ipmsma: n-yroabHas nmpusma, IpAMas H
HAKAOHHASA IIPU3MBI, OOKOBas U IIOAHAA ITIOBEPXHOCTH IPU3MBL [ lapasseAeruiieA, IpaMOYrOAbHBIH
ITAPAAACACIIHIICA U €rO CBOICTBA. Kparuaiiriue 1yt Ha OBEPXHOCTH MHOTOrpaHHUKA. Teopema
Orinepalpocrpancrsennas reopema [Tudaropa. [Tupamuaa: n-yroapHas nupamMusa, IpaBUAbHASA U
yceuénnas nupaMuAbl. CBoiicTBa pédep M OOKOBBHIX IPaHEN IIPABUABHON ITUpaMUABL [IpaBuAbHBIC
MHOTOI'PAaHHHKH: IIPABUABHAA IIPU3Ma U

HpaBI/IAI)HaH HI/IpaMI/IAa, HpaBI/IAI)HaH TpeerAbHaH HI/IpaMI/IAa n HpaBHAbeIﬁ TeTpa:«)Ap, KY6
[TpeacTaBACHIE O IPABHABHBIX MHOTOTPAHHUKAX: OKTA3AP, AOACKASAP B HKOCAIAP.

BeramcaeHne 95AEMEHTOB MHOTOIPAHHHUKOB: pEOpa, AmaroHaAd, VrAeL [laommaap OoxoBOI
ITOBEPXHOCTHU U ITOAHOH ITOBEPXHOCTH IIPAMOI IIPU3MBI, IIAOIIAAb OCHOBAHHIH, TEOpeMa O OOKOBOM
ITIOBEPXHOCTU IIPAMOH mpu3MbL [1aommasp OOKOBOI ITOBEPXHOCTH M IIOBEPXHOCTU IIPABUABHON
ITUPAMUABL, TEOPEMA O TTAOIIAAN YCEUEHHON ITUPAMHABL

CummeTpus B IPOCTPAHCTBE. DAEMEHTHI CUMMETPHH IIPABUABHBIX MHOTOrpaHHUKOB. CMmeTpus B
HpaBI/IAI)HOM MHOFOFpaHHI/IKC: CI/IMMCTPI/IH HapaAACACHI/IHCAa, CI/IMMCTpI/IH HpaBI/IAbHI)IX HpI/I3M,

CI/IMMCTpI/IH Hp ABUABHOM HI/Ipﬂ.MI/IAbI .

11 KAACC

BekTops!l 1 KOOPAMHATHI B IIPOCTPAHCTBE

[TonATus: BEeKTOp B HPOCTPAHCTBE, HYAEBOH BEKTOP, AAMHA HEHYAEBOIO BEKTOPA, BEKTOPHI
KOAAMHEAPHBIC, COHAIIPABACHHBIC U IIPOTHUBOIIOAOKHO HAIIPABACHHBIC BEKTOPBHL PaBEHCTBO
BeKTOPOB. AEHCTBIA C BEKTOPAMH: CAOKEHHIEN BBIYUTAHIE BEKTOPOB, CYMMa HECKOABKHX BEKTOPOB,
YMHOKEHHE BekTopa Ha 9ucA0. CBOicTBa cAOKeHHA BeKTOpoB. CBOMCTBA YMHOKEHHA BEKTOPA Ha
uncAo. [lorArine kommaanapuble BeKTOpHL [lpmsHak kommaanapaOCTH TPEX BeKTOpOB.IIpaBmao
[TAPAAACACIIHIICAD. TeopemMa O PasAOKEHHH BEKTOpa IO TPEM HEKOMIIAAHAPHBIM BEKTOPAM.
IIpsamoyroabpHas cucremMa KOOPAMHAT B mpocrpaHctBe. Koopammarer BekTopa. CBA3h MEKAY
KOOPAMHATAMI BEKTOPa N KOOPAMHATAMH TOYEK. YTOA MexAy Bekropamu. CkassipHOE
IIPOU3BEACHIE BEKTOPOB

Teaa BpameHnus

[TouATHA: TUANHAPHIYECKas OBEPXHOCTD, KOHHYECKAS IIOBEPXHOCTD, CheprUYecKas IIOBEPXHOCTD,
oDpasyrore MOBepxXHOCTEH. TeAa BpaIeHus: IIMAMHAD, KOHYC, YCEIE€HHBIN KOHYC, cdepa, Irap.
Bzanmuoe pacnosokenue cdepsl U IIAOCKOCTH, KacaTeAbHasA IIAOCKOCTh K cpepe. V3oOpaxenue
TEA BPAIICHNA HA IIAOCKOCTH. PasBépTra muAnHApa 1 KoHyca. CuMmerpus cdepsr U Iapa.

O6bém. OcHoBHBIE CcBOIicTBA 00BEMOB TeA. Teopema 006 0OBEME HPAMOYIOABHOTO
ITApAAACACTTHIIEAd H CACACTBHA u3 HeE. OO0BEM IPAMON M HAKAOHHON IIPH3MBI, IIHAHHAPA,
IIIpaMUABL 1 KoHyca. OOBEM Iapa U IIIapOBOTO CEIMEHTA.

KomOnHarmu TeA BpaleHus X MHOTOIPAHHUKOB. lIpm3ma, BIIMCaHHAS B LIMAMHAP, OIIHMCAHHAsA
okoAo nuAuHApaA. Ilepeceuenue cdepr u mapa c maockoctero. Kacanme 1mapa u  cdepsr
IIAOCKOCTBIO. [loHATHE MHOTrOrpaHHINKa,

OIIHMCAHHOTO OKOAO C(pepbl, ChepEl, BIIMCAHHON B MHOTOTPAHHIK HAH TEAO BPAIICHMA.

[TaommaAp IIOBEPXHOCTH IIMAMHAPA, KOHycCa, IIAOmaAb cdeper u e€ wacreil. [lopobume B
npocrpanctse.  OrHomreHme  OOBEMOB, IIAOIIMAACH  ITOBEPXHOCTEH  IOAOOHBIX  pHIyP.
[IpeobpasoBanme moA0OHs, romorerus. PerrreHme 3aAad Ha IIAOCKOCTH C HCIOAB30BAHHEM
CTEPEOMETPUICCKIX METOAOB.

ITocrpoenne ceveHHI MHOIOTPAHHHKOB U TEA BPAILUCHHA: CEYCHUA IIUAHHAPA (TAPAAAEABHO U

IIEPIIEHAUKYAAPHO OCH), CEYCHMA KOHyCa (ITAPAAACABHBIE OCHOBAHMIO M ITPOXOAAIIHE dYepe3
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BEPIIIHHY), CEYEHHUA IAPpa, METOABI ITOCTPOEHHA CEYEHUI: METOA CAEAOB, METOA BHYTPEHHETO

IIPOEKTUPOBAHHSA, METOA IIEPEHOCA CEKYIIEH ITAOCKOCTH.

AmasnTHdeckas reoMeTpuA

Bexroproe ymuOxenue Bexropos. CBOICTBAa BEKTOPHOIO YMHO:KeHHA. PazroxeHne Bekropa IIO

6asucy. KoopAMHATHO-BEKTOPHBIH METOA IIPH PEIIEHUN I'€OMETPUYECKUX 3aAaH.

ABIDKEHUA B IPOCTPAHCTBE

Apmxenns npocrpanctsa. Orobpakenus. ApmxeHns u paseHcrBo duryp. OOmue cBoriicTsa

ABIKEHHH. BHABI ABHKEHUIT: IapPAAACABHBIH IIE€PEHOC, IEHTPAABHAA CHMMETPHSA, 3€pKAAbHASA

CHMMETPHA, IIOBOPOT BOKPYT upAmoii. [Ipeobpasosanus mopodus. [Ipsamas u cpepa Ditaepa.

ITaanupyemblie pe3yAbTaThl OCBOEHHUA Y4eOHOro Kypca

«reomeTpua» (YyTAyOA€HHBIN YPOBEHB) HA YPOBHE CPEAHETO 00IIETO 00pa30oBaAHUA

AV9HOCTHBIE PE3yABTATEI

1) rpaskaaHCKOe BOCIIMTAHUE:
cPOPMUPOBAHHOCTD IPAKAAHCKON ITO3UIINN OOYYAFOIIETOCH KaK aKTUBHOTO HOTBETCTBEHHOIO
YA€HA ~ POCCHICKOTO  OOIECTBA,  IPEACTABACHHE O  MATECMATHYCCKHX  OCHOBAX
PYHKIIMOHUPOBAHUA PASAUYHBIX CTIPYKTYP, ABACHHIM, IIPOICAYP IPa’KAAHCKOIO OOIIECTBa
(BBIOOPEI, OIIPOCEI M APYTOE), YMEHHEB3aUMOAEHCTBOBATE C COITMAABHBIMH HHCTHUTYTAMH B
COOTBCTCTBHU C X (byHKHI/IHMI/I W HA3HAYCHIICM,

2) mAaTPUOTHYECKOE BOCIIUTAHUE:
cpOpMUPOBAHHOCTD POCCHICKON IPAKAAHCKON HACHTUYIHOCTH, YBAKEHUA K IIPOIIAOMY H
HACTOSAIIIEMY POCCHICKON MaTEMAaTHUKH, IIEHHOCTHOE OTHOIIICHHUE K AOCTH/KEHHUAM POCCHICKUX
MaTEMATUKOB M POCCHICKON MaTEMATHYECKOH IITKOABI, MCIIOAB30BAHUE 3THX AOCTHKCHHUI B
APYTHX HAYKaX, TEXHOAOTHAX, cpepax SIKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:
OCO3HAHHUE AYXOBHBIX IIEHHOCTEH POCCHICKOIO HapoAa, COOPMHPOBAHHOCTH HPABCTBEHHOIO
CO3HAHUSA, STUYIECKOIO ITOBEACHHA, CBA3AHHOIO C ITPAKTUYECKHM ITPUMEHEHHUEM AOCTHAKEHUI
HAYKH U AEATEABHOCTBIO YIEHOIO, OCO3HAHHE AMYHOIO BKAGAA B IIOCTPOECHHE YCTOMYHUBOTO
OyAyILIEro;

4) acreTnyecKkoe BOCHHUTAHUE:
3CTETHYECKOE OTHOIIECHHE K MHPY, BKAIOYAA 3CTETHKY MATEMATUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aAaY, PEIIECHUN, PACCYKACHUH, BOCIPHUMYHUBOCTBK MATEMATHYCCKAM ACIIEKTaM
PA3AMYHBIX BUAOB HCKYCCTBA;

5) d¢usumueckoe BocimTaHUE:
cpOpPMHPOBAHHOCTD YMEHUA IIPUMEHATh MATEMATHYCCKHE 3HAHHUA B MHTEPECAX 3A0POBOTO U
Oe3oImacHOro 00pasa KU3HM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3AOPOBBIO (3A0POBOE
IIMTaHUE, COAAAHCHPOBAHHBIH PEKUM 3aHATUHR W OTABIXAZ, peryAdpHad (PU3HIecKas
AKTUBHOCTD), (PU3UYIECKOE COBEPIIICHCTBOBAHNE IIPH 3AHATHAX CIIOPTHBHO-O3AOPOBHTEABHON
AEATEABHOCTBIO;

6) TpyAOBOE BOCIIUTAHUE:
TOTOBHOCTBb K TPYAY, OCO3HAaHHE IICHHOCTH TPYAOAFOOHSA, MHTEPEC K PasSAMIHBIM cepam
IIpO(PECCHOHAABHOI ACATEABHOCTH, CBA3AHHBIM C MATEMATUKOH U €€ IIPHAOKCHIAMHE, YMEHUE
COBEpINATh OCO3HAHHBIA BBIOOP OyAyImed mnpodecCHH U PEaAN3OBBIBATH COOCTBEHHBIC
’KI3HECHHBIE IIAQHBI, TOTOBHOCTh M CIIOCOOHOCTH K MATEMATHYECKOMY OOPa3OBAHHIO M
CaMOOOPA30BAHMIO HA IIPOTAKEHIN BCEH KU3HH, TOTOBHOCTD K AKTHBHOMY YJIACTHIO B PEIICHHUN
ITPAKTHYECKUX 3aAa9 MATEMATHIECKOHN HAIIPABACHHOCTH;

7) 3KOAOTrMYEeCKOE BOCIIUTAHUE:



8)

cPOPMUPOBAHHOCTD ~ 9KOAOTHYECKOH  KYABTYPBI, IIOHUMAHHE BAHAHUA  COILMAABHO-
9KOHOMHYECKIX ITPOIIECCOB HAa COCTOAHME IIPUPOAHOM U COIHMAABHOH CPEABI, OCO3HAHUE
IAODAABHOTO  XapaKTepa  SKOAOTHYECKHX IIPOOAEM, OpHEHTAIIMA Ha  IIPUMEHEHHE
MATEMATHIECKUX 3HAHUNA AAA PEITICHNA 33A29 B OOAACTH OKPY/KAFOIIEH CPEABI, IIAAHUPOBAHIE
ITOCTYIIKOB M OIICHKH NX BO3MOKHBIX IIOCACACTBHI AAfl OKPYZKAFOIIICH CPEABI;

HEHHOCTH HAYYHOI'0 HO3HAHUA:

cpOpMUPOBAHHOCTD MUPOBO33PEHUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHA
HAYKH M OOINECTBEHHON IPAKTHKH, IIOHHUMAHHE MATEMATUYECKONH HAYKH Kak cdepsl
YEAOBEYECKON AEATEABHOCTH, 9TAIOB €€ PASBUTHA U 3HAYUMOCTU AAfl PA3BUTUA IUBUAM3AIINH,
OBA2AACHHE A3BIKOM MATEMATUKH M MATEMATHYECKOM KYABTYPOH KaK CPEACTBOM ITO3HAHUA MHUPA,
TOTOBHOCTH OCYIIECTBAATH IIPOEKTHYIO M UCCAEAOBATEABCKYIO ACATEABHOCTD MHAUBHUAYAABHO M

B prnHC.

MeTanpeAMeTHBIE PE3YABTATEI

ITo3naBareApHBIE YHUBEPCAABHEIE YUE€OHBIE ACHCTBUA

Ba3oBrie Aormueckmue AeicTBUA:

BBIABAATD M XaPaKTEPU30BATh CYIIIECTBEHHBIC IIPU3HAKH MATEMATHYECKHX OOBEKTOB, IIOHATUMH,
OTHOIICHUNA MEKAY IHOHATHAMH, (DOPMYAHPOBATH OIIPEACACHUA IIOHATHI, YCTAHABAUBATBH
CYILIECTBEHHBIH ITPU3HAK KAACCU(DUKAIINH, OCHOBAHUA AAA OOOOIIECHUA U CPABHEHHUSA, KPUTEPUH
IIPOBOAMMOTO aHAAH34;

BOCIIPHHUMATD, (POPMYAHPOBATb M IIPEOOPA3OBBIBATH CY/KACHHUS: VIBEPAHTCABHBIC —H
OTPHUIIATCABHBIC, CAHHIYHBIC, YACTHBIC U OOIIHE, YCAOBHBIC;

BBIABAATH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBA3H U IPOTUBOpeYns B (DaKTax, AAHHBIX,
HAOATOACHHAX U YTBEPIKACHUAX, IIPEAAATATH KPUTEPUU AASl BBIABACHHA 3aKOHOMEPHOCTEH I
IIPOTUBOPEYNLL;

ACAATH BBIBOABI C HCIIOAB30BAHHEM 3aKOHOB AOIHMKH, ACAYKTHBHBIX M HHAYKTHBHBIX
YMO3AKAFOYCHHH, YMO3AKAIOUCHUI 110 AHAAOTHH;

IIPOBOAUTB CAMOCTOATEABHO AOKA3aTEABCTBA MATEMATHYECCKUX YTBEPKACHUI (IIPAMBIE M OT
IIPOTUBHOTO), BBICTPAHBATH APIYMEHTAIIUIO, IIPHUBOAUTH IIPUMEPBI U  KOHTPIIPHMEPHI,
0OOCHOBBIBATE COOCTBEHHBIC CYKACHHUS 1 BEIBOAEL;

BBIOMPATH CIIOCOO pEIeHHUSA Y4eOHOH 3aAa4u (CPABHHBATH HECKOABKO BAPHAHTOB PEILICHHSA,

BI)I6I/IpaTb HANOOAEE IOAXOAMAIIHI C YIETOM CAMOCTOATEABHO BBIACACHHBIX KPUTEPHUEB).

Bas3oBrbIe nccaeAOBATEABCKHE ACHICTBUA:

HCIOAB30BATh BOIIPOCH KAK MCCACAOBATCABCKHI HMHCTPYMEHT IIO3HAHUA, (DOPMYAUPOBATDH
BOIIPOCH], (PUKCHUPYIOIIHE IIPOTHBOPEYNE, IIPOOACMY, YCTAHABAMBATH HCKOMOE H AAHHOC,
dopMHEPOBATH THIIOTE3Y, APIYMECHTUPOBATH CBOIO ITO3UIIHIO, MHCHIC;

IIPOBOAHTB CAMOCTOSITEABHO CIIAAHHPOBAHHBIN KCIIEPHUMEHT, HCCACAOBAHIE II0 YCTAHOBACHUIO
0CODEHHOCTEH MATEMATUYCCKOIO OOBCKTA, SBACHHSA, IIPOLECCA, BBIABACHUIO 3aBUCHMOCTCH
MEKAY OOBEKTAMH, ABACHUAMHE, IIPOIICCCAMU;

CaMOCTOATEABHO (DOPMYAUPOBATh OOOOIIEHUS M BBIBOABI II0 PE3YABTATAM IIPOBEAEHHOIO
HAOAFOACHUS, NCCACAOBAHIS, OLICHUBATH AOCTOBEPHOCTD IIOAYICHHBIX PE3YABTATOB, BHIBOAOB U
00O0ITIEHNT;

IIPOrHO3MPOBATH BO3MOMKHOE Pa3BHTHE IIPOIIECCA, A TAKIKE BBIABUIATH IIPEAIIOAOKEHUS O €ro

Pa3BUTHH B HOBBIX YCAOBHAX.

PaGora c muaopmanueii:

BBIIBAATH Ae(bHHHTH HH(popMauHH, AAHHBIX, HEOOXOAUMBIX AAfl OTBETA HA BOIPOC M AAA
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pelIeHn 3aAA9M;

BBIOHpATh ~ HMH(OPMAIMIO  H3  HCTOYHUKOB  PAa3AHYHBIX  THIIOB,  aHAAHU3UPOBATD,
CHCTEMATH3UPOBATh M HHTEPIPETUPOBATh HH(OPMAIMIO PAa3AHMYHBIX BHAOB H  HOpM
IIPEACTABACHUS,

CTPYKTYpHUpOBaTh MH(MOPMALINIO, IIPEACTABAATH €€ B PAa3AHMYHBIX (DOPMAX, HMAAIOCTPHPOBATH
rpadpuaeckuy;

OIICHUBATH HAACKHOCTE HH(POPMAITHH ITO CAMOCTOATEABHO C(OOPMYAUPOBAHHBIM KPUTEPHAM.

KoMmyHUKAaTHBHEIE YHHBEPCAABHBIE YU€OHBIE ACTICTBHA

OO0menue:

BOCIIPHHUMATD 1 (POPMYAHPOBATH CYKACHUSA B COOTBETCTBUN C YCAOBHSAMHE U LIEASMI OOITICHHS,
ACHO, TOYHO, TPAMOTHO BEIPAKATH CBOIO TOYKY 3PECHUSA B YCTHBIX 1 IINCHMEHHBIX TEKCTAX, AABATDH
ITOSICHEHUSA 110 XOAY PEIICHHUSA 3aAA9H, KOMMEHTHPOBATD IIOAYICHHBIN PE3YABTAT;

B XOA€ OOCYKACHUS 3aA2BATH BOIIPOCH! 1O CYIIIECTBY OOCYKAAEMOH TEMBI, IIPOOAEMBIL, PEIIIAeMO
32AQ9M, BBICKA3BIBATH HMACH, HAIICACHHBIC HA ITOMCK PEIICHUSA, COIIOCTABAATh CBOH CYIKACHHSA C
CYKACHIAMU APYIHX YYACTHHKOB AHAAOTA, OOHAPY/KUBATH PASANYHE U CXOACTBO ITO3HIINI, B
KOPPEKTHOH dhopme POPMYyAHPOBATH PA3HOTAACHSA, CBOU BO3PAKECHIS;

IIPEACTABAATH PE3YABTATHI PCIICHHUA 3aAA9M, OKCIICPHMEHTA, HCCACAOBAHHA, IIPOCKTA,
CAMOCTOATEABHO BBIOHpaTh (POPMAT BBICTYIIACHHA C VI€TOM 3aAa¥ IIPE3CHTALIMH K
OCODEHHOCTEN ayAUTOPHUU.

HCIIOAB30BATh BOIIPOCHI KAK HCCACAOBATEABCKHH HMHCTPYMEHT IIO3HAHHA, (DOPMYAHPOBATH
BOIIPOCHL, (PUKCHPYIOIINE IIPOTHBOPEYME, IIPOOAECMY, YCTAHABAMBATH HCKOMOE M AAHHOC,
dpopMHUPOBATH IUIIOTE3Y, APIYMEHTHPOBATH CBOXO ITO3UIINIO, MHEHIE;

IIPOBOAUTH CAMOCTOATEABHO CIIAAHHPOBAHHBIN SKCIIEPUMEHT, HCCACAOBAHHE 110 YCTAHOBACHIIO
OCODECHHOCTEH MAaTEMATHYECKOTO OOBEKTa, ABACHHSA, IIPOIECCA, BBIABACHHIO 3aBHCHMOCTEH
MEKAY OOBEKTAMH, ABACHUAMU, IIPOIIECCAMHE;

CAMOCTOATEABHO (POPMYAHPOBATH OOOOINEHUA M BBIBOABI IIO PE3YABTATAM IIPOBEACHHOIO
HaOAFOACHHSA, HCCACAOBAHNSA, OLICHUBATH AOCTOBEPHOCTD IIOAYYCHHEIX PE3YABTATOB, BEIBOAOB I
00O00IIEHN;

IIPOTHO3HPOBATh BOSMOYKHOE Pa3sBHTHE IIPOIIECCA, 4 TAKKE BBIABHIATH IIPEAIIOAOKEHHUA O €ro

pa3BI/ITI/II/I B HOBBIX YCAOBMIIX.

PaGora c muHpopmanmeii:

BBUABAATD ACPHUITHTE HH(POPMAITHH, AAHHBIX, HEOOXOAMMBIX AAA OTBETA HA BOIIPOC U AAA
pelIIeHn 3aAAYM;

BBIOHpATh  HMH(MOPMAIMIO  H3  HCTOYHHKOB  PAa3AMYHBIX  THIIOB,  aHAAHU3HPOBATD,
CHCTEMATU3HPOBATh M HHTEPIPETUPOBATE HH(OPMAIHIO PA3AHUYHBIX BHAOB U dopM
IIPEACTABACHUS;

CTPYKTYpHUpOBaTh MH(MOPMALINIO, IIPEACTABAATH ¢€ B PA3AMYHBIX (DOPMAX, HMAAFOCTPHPOBATH
rpacdugecky;

OIICHUBATH HAACKHOCTD HH(POPMAITHH ITO CAMOCTOATEABHO C(OOPMYAUPOBAHHBIM KPUTEPHAM.

PeryasaTuBHBIE YHUBEPCAABHBIE YU€OHBIE ACHICTBHA

CamoopraHusanms:

COCTAaBAATD IIAAH, AATOPHTM pCIIEHHA 3aAa9H, BBHIOHMPATH CIIOCOO pemreHus ¢ yIETOM
HMEFOIITUXCA PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apIYMEHTHPOBATh M KOPPEKTHPOBATH

BAPUAHTHI PEIICHUH C YIETOM HOBOH HH(OPMAIIHH.

CaMOKOHTpOAb, SMOHHOHaABHBIﬁ HHTCAACKT:



® BAAACTH HABBIKAMU ITO3HABATEABHOH PedPACKCHU KaK OCO3HAHHA COBEPIIACMBEIX ACHCTBUN U
MBICAUTEABHBIX IIPOIIECCOB, UX PE3YABTATOB, BAAACTH CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOAS
IIPOLIECCA U PE3YABTATA PEIICHUA MATEMATHICCKOHN 3aAAYM;

® IIPEABHACTH TPYAHOCTH, KOTOPBIE MOIYT BO3HHUKHYTh IIPH PEIICHUN 3aAa9YH, BHOCHTH
KOPPEKTHBBI B ACATEABHOCTh HAa OCHOBE HOBEIX OOCTOSITEABCTB, AAHHBIX, HAHACHHBIX OIIHOOK,
BBIABACHHBIX TPYAHOCTEIH;

® OIICHUBATH COOTBETCTBHUE PE3YABTATA LIEAH U YCAOBHAM, OOBACHATD IIPUIHUHBI AOCTIKCHUA HAH
HEAOCTIKCHHA PE3YABTATOB ACATEABHOCTH, HAXOAUTH OIITHOKY, AABATh OLICHKY IIPHOOPETEHHOMY
OIIBITY.

CoBMmecTHAs ACATEABHOCTB:

ITOHUMATh U UCIIOAB30BATH IIPEUMYIIIECTBA KOMAHAHON I HHAUBHUAYAABHOI pabOTHI IIPU PEIIEHNUN

YVIEOHBIX 3aAa9, MPUHAMATH IIEAb COBMECTHOI AEATEABHOCTH, IIAAHHPOBATH OPTaHMU3AIINIO

COBMECTHOM PabOTHI, PACIIPEACAATBBHABL PAOOT, AOTOBAPUBATHCA, OOCYKAATH IIPOLIECC H PE3YABTAT

paboTEL, 0OOOIIATE MHECHUSA HECKOABKIX AIOACH;

y9acTBOBATh B IPYHIOBBIX (popmMax pabOTHl (OOCYKACHHA, OOMEH MHEHHIH,

«MOS3TOBBIE IIITYPMBD» 1 HHEBIE), BBIIOAHATH CBOKO YaCTh PAOOTH M KOOPAUHHUPOBATH CBOU ACHCTBHA

C APYIMMH YACHAMH KOMAHABI, OIICHHUBATH KAYECTBO CBOCTO BKAGAA B OOIIMI IIPOAYKT IIO

KpUTEpUAM, COOPMYAHPOBAHHEIM YIYACTHUKAMH B3aHMMOACHCTBHA.

ITpeameTHEBIE PE3yABTATHI

K komrry 10 xaacca oOy9aroIuics HayIuTC:

® CBOOOAHO OIIEPHPOBATH OCHOBHBIMH IIOHATHUAMH CTEPEOMETPHHU IIPU PEIIEHUH 3aAad U
IIPOBEACHUH MATEMATHYECKUX PACCYKACHUI;

® IIPHMEHATH AKCHOMBI CTEPEOMETPHUH U CACACTBHA U3 HUX IIPU PEIIEHUH T€OMETPUYECKUX 3aAA;

® KAACCH(UIMPOBATH B3aUMHOE PACIIOAOKEHHE IIPAMBIX B IIPOCTPAHCTBE, IIAOCKOCTEH B
IIPOCTPAHCTBE, IPAMBIX U IIAOCKOCTEH B IIPOCTPAHCTBE;

® CBOOOAHO ONIEPUPOBATH HOHATHAMHE, CBA3AHHBIMU C YIAAMH B IIPOCTPAHCTBE: MEKAY ITPAMBIMH B
IIPOCTPAHCTBE, MEKAY HPAMOM H IAOCKOCTBIO;

® CBOOOAHO OIEPUPOBATH HOHATUAMH, CBA3AHHBIMU C MHOTOTPAHHHKAMH;

® CBOOOAHO  pPACIO3HABATh  OCHOBHBIE ~BHABI ~ MHOIOIPAHHUKOB  (IIpHU3Ma,  IIUPAMHAQ,
IIPAMOYTOABHBIH ITAPAAACACIIHIIEA, KYO);

® KAACCH(HUITIPOBATH MHOTOTPAHHHIKH, BBIOMPAsd OCHOBAHUA AAA KAACCH(DUKAIINI;

® CBOOOAHO OIEPUPOBATH HOHATHAMH, CBA3AHHBIMU C CEYCHIEMMHOTOIPAHHIKOB IIAOCKOCTBIO;

® BBIIOAHATH IIAPAAAEABHOE, IIEHTPAABHOE H OPTOTOHAABHOE IIPOEKTHpOBaHHEe GUIyp Ha
ITAOCKOCTb, BBIIIOAHATD H300pazkeHUA (DUIYP HA IIAOCKOCTH;

® CIPOUTH CEYEHUA MHOTOIPAHHHUKOB Pa3AHYHBIMA METOAAMH, BBIIOAHATDH (BBIHOCHBIE) ITAOCKHUE
YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (DUIYP: BUA CBEPXY, COOKY, CHH3Y;

® BBIYUCAATH ITAOIIAAU IIOBEPXHOCTEH MHOTOIPAHHHUKOB (IIPHU3Ma, IIMPAMUARZ), F€OMETPHICCKUX
TEA C IPUMEHEHHEM (DOPMYA;

® CBOOOAHO OIIEPHPOBATH ITOHATHUAME: CHMMETPHA B IIPOCTPAHCTBE, LIEHTP, OCh U IIAOCKOCTB
CHMMETPHH, LIEHTP, OCh U IIAOCKOCTb CUMMETPHH (PUTYPHI;

® CBOOOAHO OIEpPUPOBATH IMOHATHAME, COOTBETCTBYIOIIUMH BEKTOPaM M KOOPAHHATAM B
IIPOCTPAHCTBE;

® BBITOAHATH ACHCTBHUA HAA BEKTOPAMIUT;

® pemath 33AaYM HA  AOKA3aTE€ABCTBO ~ MATEMATHYECKHX OTHOINEHHUI M HAXOKACHHE

FCOMCTPI/I‘{CCKI/IX BCAMYUH, HpI/IMCH}IH HN3BCCTHBIC MCTOAbIHpH pCI_HCHI/II/I MATEMATHUYICCKHUX 3aA2Y9
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HOBBIIIEHHOI'O U BHICOKOI'O YPOBHA CAOXKHOCTH;

IIPUMEHATE IIPOCTEHUIIINE IIPOrPAMMHBIE CPEACTBA U IACKTPOHHO-KOMMYHHUKAITHOHHBIE CUCTEMBI
P PEITEHUN CTEPEOMETPUIECKUX 32AAY;

HM3BAEKATh, IIPEOOPA3OBBIBATG U HHIECPIPETHPOBATH HH(MOPMAINIIO O IIPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYPAX, IPEACTABACHHYIO HA YEPTEKAX M PUCYHKAX;

OPUMEHATh ITOAYYEHHBIE 3HAHUA HA IIPAKTHUKE: CPABHHUBATG W AHAAW3HUPOBATH DPEAADBHBIE
CHATyallWH, IPUMEHATh HM3YYEHHBIE MOHATHA B IIPOIECCE ITOMCKA PENIEHUA MATEMATHIECKH
CcPOPMYARPOBAHHON IIPOOAEMBI, MOACAHPOBATH PEAABHBIC CHTYALIMM HA fA3BIKE ICOMETPHH,
HCCAEAOBATD ITIOCTPOEHHBIE MOAEAHM C HCIIOAB3OBAHHUEM I'€OMETPUYECKUX IOHATHM M TEOPEM,
armapara aAreOpHl, PeIraTh IPAKTHIECKHIE 3aAA9M, CBA3AHHbBIE C HAXOKACHHEM I'€OMETPUYIECKIX
BEAUYMH;

IMETh IIPEACTABACHHA OO OCHOBHBIX JTAllaX PasBHTHUA TCOMETPHHM KaK COCTABHOI daCTH

dyHAAMEHTA PA3BUTHA TEXHOAOTHI.

K kommy 11 kaacca 0Oy9arouics HayIHTCs:

CBOOOAHO OIIEPHPOBATH IIOHATHAMH, CBA3AHHBIMH C ITMAHHAPHYECKOH, KOHHYECKOH M
cpeprraecKoii HOBEPXHOCTAMH, OOBACHATD CIIOCOOBI IIOAYICHIS;

OIIEPUPOBATH HOHATUAMH, CBA3AHHBIMH C TEAAMH BPAIIEHUA: IIMAHHAPOM, KOHYCOM, cpepoil u
IITapOM;

pPaCIIO3HABATh TEAa BpaIleHHA (IUAHHAP, KOHYC, cepa M IMap) UM OOBACHATH CIIOCOOBI
IIOAYYEHHUSA TEA BPAIICHHUS,;

KAACCH(PUITIPOBATH B3aUMHOE PACIIOAOKEHIE CPEPBI U IIAOCKOCTH;

BBIYHCAATh BEAMYHHBI 3AEMEHTOB MHOTOIPAHHHUKOB M TEA BPAINEHHUA, OOBEMBI U ITAOIIAAU
ITOBEPXHOCTEH MHOTOI'PDAHHHUKOB W TEA BPAIEHHUA, TC€OMETPHYECKUX TEA C IPUMEHEHUEM
dopmya;

CBOOOAHO OIIEPUPOBATH ITOHATUAMU, CBA3AHHBIMH C KOMOHMHAIIMAMH TEA BpAINECHUSA U
MHOTOIPAHHHUKOB: MHOIOTPAaHHUK, BIIMCAHHBIH B C(Depy HMOIMCAHHBEIT OKOAO cdephl, cdepa,
BIIMCAHHAA B MHOTOI'PDAHHHUK HAU TEAO BPAILICHU;

BBIYHCAATH COOTHOIIIEHUA MEKAY ITAOIIAAAMU IIOBEPXHOCTEH 1 OOBEMAMUIIOAOOHBIX TEA;
1300pakaTh H3ydaeMble (PUIYPBI, BBITOAHATH (BBIHOCHBIE) ITAOCKHE HYEPTEKU H3 PHCYHKOB
IIPOCTHIX OOBEMHBIX (DUTYP: BUA CBEPXY, COOKY, CHU3Y, CTPOUTDH CEYCHHS TEA BPAILICHNU;
M3BACKATh, HHTEPIPETHPOBATE H IIPEOOPA3OBBIBATH HMH(OPMAIUIO O IPOCTPAHCTBEHHBIX
IEOMETPUIECKUX (DUIYPAX, IIPEACTABACHHYIO Ha YEPTEKAX M PUCYHKAX;

CBOOOAHO OIIEPUPOBATH IOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBIITOAHATD OIIEPAIIUN HAA BEKTOPAMH;

32AaBATH IIAOCKOCTD YPABHEHHEM B ACKAPTOBOM CHCTEME KOOPAHHAT;

peIaTe reOMETPUYECKAE 3aAAYHM HA BBIYUCACHHE YIAOB MEKAY IIPAMBIMHU IIAOCKOCTAMH,
BBIYHMCACHHUE PACCTOSHHH OT TOYKH AO IIAOCKOCTH, B IIEAOM, HA IIPUMEHEHHE BEKTOPHO-
KOOPAHUHATHOIO METOAA IIPU PEIICHUN;

CBOOOAHO OIIEPHPOBATH TOHATHAMH, CBA3AHHEIMH C ABIKCHIEM B IIPOCTPAHCTBE, 3HATH CBOMCTBA
ABHMIKCHHUILT;

BBILIOAHATH HM300PaKEHUA MHOIOTPAHHHKOB H TEA BPAILCHUA IPU IIAPAAACABHOM IIEPEHOCE,
IICHIPAABHOM CHMMEIPHH, 3E€PKAABHOM CHMMEIPHH, IIPHU IIOBOPOTE BOKPYI IIPAMOH,
IIpeoOpa3oBaHUsA ITOAOOHS;

CTPOUTDH CEYECHHA MHOTOIPAHHUKOB M TEA BPAINEHUA: CEUEHHUA IHUAHHAPA (ITAPAAAEABHO H

HCPHCHAI/IKyA}IpHO OCI/I), CCUYCHMA KOHYCa (HapaAACAI)HbIC OCHOBAaHHIO H IIPOXOAAIIHC ‘{GPCS



BEPIITHHY), CEYCHHA I1apa;

HCIIOAB30BATh ~METOABI ~ITOCTPOEHHUS CEUEHHUI: METOA CAGAOB, METOA BHYTPEHHEIO
IIPOCKTHPOBAHISA, METOA ITEPEHOCA CEKYIIEH ITAOCKOCTH;

AOKa3BIBATH TEOMETPHYECKIE YTBEPKACHU;

IIPUMEHSATH FEOMETPUYIECKUE (PAKTEI AASl PEIIIEHHUSA CTEPEOMETPHUIECKIX3AAAY, TIPEAITOAATAFOIITIX
HECKOABKO IIIATOB PEINIEHUS, ECAH YCAOBHA IIPUMEHEHHA 3aAAHBI B ABHOH 1 HEABHOH (popmMme;
pemraTe  3aAaYM Ha  AOKA3aTE€ABCTBO ~ MATEMATHYECKHX  OTHOIICHHH M HaXOMKACHIE
IeOMETPUIECKUX BEATINH;

IIPUMEHATH IPOTPAMMHEIE CPEACTBA M IAEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI IIPH
PEIIIeHNN CTEPEOMETPUYIECKIX 3aAA;

IIPUMEHATh TOAYYECHHBIE 3HAHMUA Ha IIPAKTHKE: CPABHHUBATH, AHAAH3HUPOBATH M OIICHUBATH
PEaABHBIE CHTYAIINH, IIPUMEHATD M3YIEHHBICIIOHATHSA, TEOPEMBI, CBOMCTBA B IIPOIIECCE ITOMCKA
pelreHns MaTeEMaTHIECKH CPOPMYAHPOBAHHOMN IIPOOAEMBI, MOAEAUPOBATH PEAAbHBIC CUTYAIINN
HA A3BIKE TEOMETPHUH, HCCACAOBATH ITOCTPOEHHBIE MOACAH C HCIIOAB30BAHHEM TEOMETPHIECKIX
IIOHATUIT W TEOPEM, AITapaTa AATEOPBI, PEIIaTh IIPAKTHYECKUE 33aAAYH, CBA3AHHBIC C
HAXOKACHHEM TEOMETPHUYIECKIX BEAUIHH;

IMETbh IPEACTABACHNA OO OCHOBHBIX 3TallaX PasBUTHA I€OMETPUH KAK COCTABHON YaCTH

dyHAAMEHTA PA3BUTHA TEXHOAOTHIL.

TemaTnueckoe ITIAAHUPOBAHUEC

10 KAACC
Koanuectso
9aCOB DaexrponHbIe (HUPPOBHIE)
Ne HaunmeHnoBaHue pasaesoB u TeM
KonTtp. o06pa3oBaTeALHBIEPECYPCHI
n/u IIPOrpaMMbI
Bcero | paGorsr
1 Beeaenue B crepeomerpuro 23 1 http://school-collection.edu.ru
http://fcior.edu.ru
2 Bsanmmoe pacrosoxenne IpAMBIX B 6 1 http://school- collection.edu.ru
IIPOCTPAHCTBE http://fcior.edu.ru
3 ITapasreAbHOCTD IPAMBIX T 8 1 http://school- collection.edu.ru
ITAOCKOCTEI BIIPOCTPAHCTBE http://fcior.edu.ru
4 [TepreHAUKYASPHOCTD HPAMBIX H 25 1 http://school- collection.edu.ru
ITAOCKOCTEI B IIPOCTPAHCTBE http://fcior.edu.ru
5 VrAB 1 paccTosHUA 16 1 http://school- collection.edu.ru
http://fcior.edu.ru
6 MHororpaHHuKH 7 1 http://school- collection.edu.ru
http://fcior.edu.ru
7 BexTops B mpoctpancTse 12 1 http://school- collection.edu.ru
http://fcior.edu.ru
8 [ToBropenne, 0606menHmEe 1 5 http://school- collection.edu.ru
CHCTEMATH3AIIMA3HAHIIT http://fcior.edu.ru
OBIIIEE KOAMYECTBO YACOB I1O 102 7
T[TPOI'PAMME
11 KAACC
Koauuecrso DAeKTpOHHEIE
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http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-/
http://school-collection.edu.ru/
http://fcior.edu.ru/
http://school-/
http://school-collection.edu.ru/
http://fcior.edu.ru/

Ne HammeHoBaHUE Pa3A€AOB U TEM 4aCOB (zmucpposeie)
n/na NPOrPaMMBbI Kowrrp. oGpa3oBareAbHbIE
Bcero paGoTsi pecypcer
AHAAUTHYECKAsA TEOMETPHA 15 1 http://school- collection.edu.ru
! http://fcior.edu.ru
) [ToBropenue, 06001ICHIE U 15 1 http://school- collection.edu.ru
CHCTEMATH3AIMSA 3HAHHHA http://fcior.edu.ru
3 OOBbeM MHOTOIpaHHUKA 17 1 http://school- collection.edu.ru
http://fcior.edu.ru
Teaa BparreHus 24 1 http://school- collection.edu.ru
4 .
http://fcior.edu.ru/
5 ITAoraau OBEPXHOCTH U OOBEMEI 9 1 http://school- collection.edu.ru
KPYTABIX TEA http://fcior.edu.ru/
ABrxeHus 5 1 http://school- collection.edu.ru
6 .
http://fcior.edu.ru/
- [Tosropenue, obo0IIEHNE 1 17 2 http://school- collection.edu.ru
CHCTEMATH3AIHA 3HAHIH http://fcior.edu.ru/
OBLIEE KOAMYECTBO YACOB I1O 102 8
IMTPOI'PAMME

ITPOBEPAEMBIE TPEBOBAHUA K PE3YABTATAM OCBOEHUSA OCHOBHOI1

OBPA3OBATEABHO ITPOTPAMMBI

10 KAACC
Koa .
ITposepsaemble IIpeAMETHBIE PE3YABTATHI OCBOCHUA OCHOBHOM
IIPOBEPAEMOIO I
06pa30BaTEABLHOI IIPOrPAMMEBI CPEAHETO OOIIIEro 06pa3oBaHUA
pe3yabTaTa
7 T'eomeTpns
7.1 OmneprposaTh TOHATHAMI: TOYKA, ITPAMAs, TTAOCKOCTD
7 [lprmeHATD AKCHOMBI CTEPEOMETPUH M CACACTBHA W3 HHX IIPH  PEIICHUU
’ TCOMETPUIECKHX 32429
73 OmnepupoBarh HNOHATHAMH: ITAPAAACABHOCTD M IEPIECHAUKYAAPHOCTb HIPAMBIX H
’ IIAOCKOCTETT
74 Kaaccudbuimposarb  B3aUMHOE — PACIHOAOMKEHHE INPAMBIX M IIAOCKOCTEH B
’ IIPOCTPAHCTBE
OmnepupoBarb ITOHATHAMH: ABYIPAHHBI YIOA, I'PAHU ABYIPAHHOIO VIAa, PeOPO
7.5 ABYIPAHHOTO YTAQ, AMHEHHBIH JTOA ABYIPAHHOIO YTAQ, IPAAYCHAA MePa AByIPAHHOTO
yrAa
76 OmnepupoBarb  IOHATHAMI:  MHOTOIPAHHHK,  BBIIYKABIE W HEBBIIYKABIH
’ MHOTOIPAHHUK, IACMEHTH MHOTOIPAHHHUKA, IIPABUABHBII MHOTOIPAHHIK
79 PacriosmaBate  OCHOBHBIE ~ BHABI ~ MHOTOIPAHHHKOB  (IIMpaMHAZ,  IIPHU3MA,
’ IIPAMOYIOABHBIH ITAPAAAEACIIUIIEA, KYO)
Kaaccudurmposars MHOIOTPaHHUKH, BBIOHpPAA OCHOBAHHA AAf KAACCH(PHKAIIUIN
7.8 (BBIITYKABIE M HEBBIITYKABIE MHOIOTPAHHHKH, IIPABUABHEIE MHOTOTPAHHIKM, IIPAMBIC U
HAKAOHHBIE IIPU3MBI, IAPAAACACIIHIIEAD)
7.9 OmneprpoBaTh TOHATHAMI: CEKYITAfA ITAOCKOCTb, CEYEHIE MHOTOTPAHHHIKOB
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7.10

OOBACHATH MPHHIIAIB IIOCTPOCHHUA CEYCHUN MHOIOTPAHHUKOB, MCIIOAB3YS METOA

CACAOB

7.11

CTpOI/ITb CCUCHUA MHOFOI’paHHI/IKOB METOAOM CACAOB, BBIIIOAHATH (BI)IHOCHI)IC)

ITAOCKHUEC qepTe)KI/I "3 pI/ICYHKOB HpOCTbIX 0OBEMHBIX qDI/H‘ypZ BUA CBCpr, C60Ky, CHH3Y

7.12

Perrars 3aAa9 HAa HaAaXOXKACHHC FCOMeTpI/I‘{CCKI/IX BEAUYUH IIO o6pasuaM A
aATOpI/ITMaM, HpI/IMeHHH HU3BECTHBIC AHAAUTHYCCKHEC MECTOABI HpI/I peLHCHI/II/I
CTAaHAAPTHBIX MATEMATHYCCKHX 32Aa9 Ha BBIYHCACHUC paCCTOHHHI;'I MCIKAY ABYMA
TOYKaMH, OT TOYKH AO HpHMOﬁ, OT TOYKHAO ITAOCKOCTH, MCIKAY CKpCH_[I/IBaIOLHI/IMI/ICH

HpHMbIMI/I

7.13

Perrars 3aAa9 HAa HaAaXOXKACHHC FCOMeTpI/I‘{CCKI/IX BEAUYUH IIO o6pa3uaM AN
aATOpI/ITMaM, HpI/IMeHHH HU3BECTHBIC AHAAUTHYCCKHEC MECTOABI HpI/I peLHCHI/II/I
CTaHAAPTHBIX MATEMATHYICCKUX 3aAa41 Ha BBITMICACHHEC YTAOB MCIKAY
CerL[II/IBaIOH_[I/IMI/ICH HpHMI)IMI/I, MCIKAY HpHMOfI H IIAOCKOCTBIO, MEKAY ITAOCKOCTSIMH,

AByTp AHHBIX YI'AOB

7.14

Borancaats oObEéMBI T ITAOLITAAH HOBerHOCTCfI MHOI‘OFpaHHI/IKOB (HpI/IBMa,
HI/IpaMI/IAa) C HpI/IMCHCHI/ICM (t)OpMyA, BBIYUCAATD COOTHOIIICHUS MCKAY ITAOIITAAIMI

ITOBEPXHOCTEMN, OObEMAMU ITOAOOHBIX MHOTOI'PAHHUKOB

7.15

OHCpI/IpOBaTb TIOHATHAMM: CHMMETPHA B IIPOCTPAHCTBE, IICHTP, OCh U IIAOCKOCTD

CI/IMMCTPI/II/I, HCHTp, OCb U ITAOCKOCTDb CI/IMMeTpI/II/I CpI/IprbI

7.16

I/I3BA€KaTb, Hp€O6paSOBbIBaTb n HUHTCPIPCTUPOBATH I/IH(bOpMaL[I/HO (0]
IIPOCTPAHCTBEHHBIX T'COMETPHUICCKUX Ci)HI'ypﬂX, IIPEACTAaBACHHYIO Ha YEPTCKAX H

pI/ICyHKaX

7.17

HpI/IMCHHTb I"COMCTPPI"ICCKHC (i)aKTbI AAA peLHCHI/IH CTCpeOMCTpI/I‘ICCKHX 3aAa4,
IIPCAITIOAATAFOIIHX HECKOABKO IITaroB pCH_ICHI/IH, CCAH YCAOBUA IIPUMCHCHUS 3aAaHBI B

ABHOI popme

7.18

HpI/IMCHHTb HpOCTCfILHPIC IIpOrpaMMHBIC CPpEACTBa %8 IACKTPOHHO-

KOMMYHHKAITTOHHBIC CHCTCMBI HpI/I pCH_ICHI/II/I CTCpCOMCTpI/I‘ICCKI/IX 3aAaY1

7.19

HpI/IBOAI/ITb IPUMCPBl MATCMATHICCKUX 33KOHOM€pHOCTCI>’I B IIPUPOAC H KHU3HU,

paco3HaBaTh IIPOABACHHEC 3aKOHOB ICOMCTPHUH B MCKYCCTBE

7.20

HpI/IMCHHTb IIOAYYICHHBIC 3HAHMS Ha HpaKTI/IKﬁi aHaAI/I3I/IpOBaTb peaAI)HLIC CHTyalTIt
58 HpI/IMeHHTb HU3y9ICHHBIC IIOHATHUA B HPOHCCCC ITOMCKA pCHIGHI/IH MATEMATHYICCKU
C(bOpMyAI/IpOBaHHOf/i HpO6A€MbI, MOACAHPOBATH peaAbeIe CHUTyalln1 Ha S3bIKC
TCOMETPUH, UICCACAOBATH HOCTpOCHHbIC MOACAH C UCIIOAB30BAHHEM I'€COMETPHUYICCKHUX

HOHATHHN U TEOPEM, arrapara Q.AF€6PI)I, peImaTh IIPAKTHICCKUC 3aAA9H, CBA3AHHBIC C

HaXOKACHHUEM FeOMeTpI/I‘ICCKI/IX BCAUYMH

11 KAACC

Koa
IIPOBEPAEMOrO
pe3yAbTaTa

ITpoBepsaembie IpeAMETHBIE PE3YABTATEI OCBOECHHA OCHOBHOI

00pa3oBaTEeABHOM IMPOIPAMMEBI CPEAHETO 00IIEero 06pa3oBaHuA

6

I'eomerpus

6.1

OHCpI/IpOBaTI) IIOHATHUAMI: I_[I/IAI/IHAPI/I"ICCK’{].H HOBCPXHOCTI), O6p23y}OH_[I/IC
L[I/IAHHAPI/I‘ICCKOI‘/‘I HOBCpXHOCTI/I, L[I/IAI/IHAP, KOHHUYCCKaA HOBCPXHOCTI:, O6p33yIOH_[I/IC

KOHHYECKOH ITOBEPXHOCTH, KOHYC, cpepHUecKas IIOBEPXHOCTD

6.2

PacrioznaBars Teaa BpareHusa (LUAHHAP, KOHYC, cpepa H 1map)

6.3

OOBACHATD CIIOCOOBI IIOAYIEHHSA TEA BPAILICHUA
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6.4 Kaaccuduimposars B3aUMHOE PACHIOAOKEHHE CPEPBI H ITAOCKOCTH

OHCpI/IpOBﬁTb ITIOHATUAMM: LHapOBOfI CECIrMCHT, OCHOBaHHEC CCEIMCHTA, BBICOTA
6.5 CErMCHTA, LT.IapOBOfI CAOfI, OCHOBaHHE HIAPOBOIO CAOs, BBICOTA IMAPOBOIO CAOf,

IIIAPOBOM CEKTOP

6.6 Beraucasts oObémb 11 ITAOIITAAM HOBCpXHOCTCﬁ TEA Bpa]l[eHI/IH, I‘COMeTpI/I‘ICCKI/IX TEA

C HpI/IMeHeHI/IeM CpOpMyA

6.7 OHepI/IpOBaTb ITIOHATHSIMI: MHOI’OI’paHHHK, BIIMCAHHBINI B ccpepy ¥ OIIMCAHHBIN OKOAO

cdpepsr, cpepa, BIICaHHAA B MHOTOTPAHHIK HAH TEAO BPAIICHIA

6.8 Boruncaars  coormomenus MCIKAY ITAOIIAAAMU HOB@pXHOCTeI;‘I u  oOBEMaAMH

IIOAOOHBIX TEA

6.9 I/I306pa)KaTb H3y9dacMbIC (pI/II*ypr oT pyKI/I u C HpI/IMCHCHI/ICM HpOCTI)IX ‘ICpTé)KHI)IX

HHCTPYMEHTOB

610 BermoAHATE (BBIHOCHBIC) ITAOCKHE YEPTEIKH U3 PUCYHKOB IPOCTHIX OOBEMHEIX PUIYP:
’ BHA CBEPXY, COOKY, CHU3Y; CTPOHTE CCUCHUA TCA BPAIICHES

I/ISBAeKaTb, HHTEPHPETUPOBATH n Hp606pa3OBbIBaTI) I/IHq) OpMaHIO o

6.11 IIPOCTPAHCTBEHHEIX I€OMETPUYECKHX (DUIYPAX, HPEACTABACHHYIO HAa UYEPTEHKAX H

pI/ICYHKaX

HpI/IMCHHTI) TCOMCTpI/I"ICCKI/IC CpaKTbI AAA pCLHCHI/IH CTCpeOMCTpI/I‘ICCKI/IX 3aAa4,
6.12 HpCAHOAaraIOH_[I/IX HCECKOABKO ITIaroB pCH_ICHI/IH, CCAH YCAOBHA IIPUMCHCHUA 3aAaHBI B

ABHOI popme

6.13 OmneprpoBaTth HOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14 Briroansts ACfICTBHH CAOXCHUA BeKTOpOB, BBIYUTAHUA BCKTOPOB . YMHOCHHA

BEKTOPa HA YHCAO, O6T)HCHHTB, KAKHMMH CBOMCTBAMU OHH O6A’¢1A2.IOT

6.15 ITprnveHSATE TIPaBUAO ITAPAAAEACITHIICAA IIPH CAOKEHHUI BEKTOPOB

OrrepupoBaTh HOHATUAMI: ACKAPTOBEI KOOPAHHATEL B IIPOCTPAHCTBE, BEKTOP, MOAYAD
6.16 BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOA MEKAY BEKTOPAMH,

CKaASPHOC IIPOM3BCACHHE BEKTOPOB, KOAAMHEAPHBIC 1 KOMITAAHAPHBIC BEKTOPBL

H’ZLXOAI/ITI) CyMMY BEKTOPOB H IIPOM3BCACHHC BCKTOPAa Ha YHCAO, YIOA MCKAY
6.17 BEKTOpaMH, CKaAAPpHOEC IIPOM3BCACHHULC, PpacKAaABIBATH BEKTOP II0 ABYM

HCKOAAI/IHeaprIM BEKTOpaM

6.18 3ZLA’£LB’ZLTI) IIAOCKOCTD YPABHCHHCM B AéKapTOBOﬁ CHCTEME KOOPAHUHAT

6.19 Perars HpOCTCI\/'IH_II/IC TCOMCTPHUYCCKHEC 32Aa9M Ha IIPUMCHCHHC BEKTOPHO-

KOOPAHMHATHOTO METOAA

Permate 32p29M HA AOKA3aTEABCTBO MATEMATAYECKAX OTHOIIEHUU U HAXOKACHIE
6.20 TCOMETPHYECKAX BEAMYHH II0 ODpasiiaM HAHM aATOPHTMAM, IIPUMEHSASA H3BECTHBIC

METOAPBI IIPU PEILICHUHN CTAHAAPTHBIX MATEMATHYICCKUX 3aAa49

6.21 HpI/IMCHHTb HpOCTefILHI/Ie IIpOrpaMMHBIE CPpEACTBa u SACKTPOHHO-

KOMMYHHKAITHOHHBIC CUCTECMBI IIPU PCIICHIN CTGP@OMeTpI/I"ICCKI/IX 3aAa49

600 ITpuBoANTL IIPUMEPH MATEMATHYIECKUX 3aKOHOMEPHOCTEH B IIPUPOAE H KU3HU,
PACIIO3HABATD IIPOABACHHUE 3AKOHOB T€OMETPHUU B UCKYCCTBE

HpI/IMCHHTb IIOAYYCHHDBIC 3HAHUA HA IIPAKTUKE: AHAAU3HPOBATH PCAABHBIC CUTYaAIlHH
U IIpPUMCHATH H3YYCHHBIC IIOHATHA B IIPOLICCCE IIOMCKA PCEHICHHSA MATEMATHYICCKU
6.23 Cq.)OpMyAI/IpOBaHHOﬁ HpO6A€MI)I, MOACAHPOBATh PCAABHBIC CHTYallHM Ha sA3BIKC
’ TEOMETPUU, HCCACAOBATH ITIOCTPOEHHBIE MOAEAN C UCIIOAB3OBAHUEM I'€OMETPHUIECCKIX
IIOHATUHN U TEOpPEM, aIrrrapara B.AFC6PI)I, pemaTh HPAKTHICCKUC 3aAa9H, CBA3AHHBIC C

HAaXOXKACHHUEM F@OMCTPI/I‘I@CKI/IX BCAUYMTH
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ITPOBEPAEMBIE DAEMEHTDBI COAEPKAHIM A

10 KAACC

Koa

ITpoBepaeMEBIil 5A€MEHT COAECPIKAHUA

-

I'eomerpus

7.1

OcHoBHBIE HTOHATHA cTepeoMeTpur. TodKa, IpsAMas, IAOCKOCTb, IpocTpaHcTBO. [loHATHE 00

AKCHOMATHYICCKOM IIOCTPOCHHUHU CTCPCOMETPUI: AKCHMOMBI CTCPCOMETPHUN 1 CACACTBUA M3 HUX

7.2

Bsanmmoe pacrioroxkeHme TPAMBIX B IPOCTPAHCTBE: IEPECEKAFOIIHIECH, ITAPAAACABHBIE H
ckpernmBaroruecs pambie. [lapaareAbHOCTs UPAMBIX M IIAOCKOCTEH B IIPOCTPAHCTBE:
ITAPAAACABHBIE IIPAMBIE B IIPOCTPAHCTBE, IAPAAAEABHOCTH TPEX IPAMEIX, IAPAAAEABHOCTD
OpAMONA M TIAOCKOCTH. YTABIC COHAIIPABACHHBIMH CTOPOHAMH, JTOA MEKAY IIPAMBIMH B
mnpocrpanctse.  [lapaAAeABHOCTD  IIAOCKOCTEH: — ITAPAAACABHBIE  ITAOCKOCTH,  CBOMCTBA
IMAPAAACABHBIX ITAOCKOCTEH. llpocrefiriime IpocTpaHCTBEHHBIC (HUIYPE HA ITAOCKOCTH:

TETPAdAP, KyO, TAPAAACACIIHIIEA, IIOCTPOCHUE CCUCHHIH

7.3

ITeprieHAUKYASPHOCTD LIPAMOM M IIAOCKOCTH: IIEPIEHAUKYAAPHBIE IIPAMBIE B IIPOCTPAHCIBE,
HpAMBIEC ITAPAAACABHBIE U IIEPIECHAUKYAAPHBIE K ITAOCKOCTH, IIPHU3HAK IIEPIIEHAUKYAAPHOCTH
OpAMON M IIAOCKOCTH, TeopeMa O TPAMOHM IEPHEHAUKYAAPHON IIAOCKOCTH. YTAH B
MIPOCTPAHCTBE: JTOA MEXKAY IPAMOM M IIAOCKOCTBIO, ABYTPAHHBIH YTOA, AMHEHHEIN JTOA
ABYIPAHHOTO yrAa. [leprIeHAMKYAAp M HAKAOHHBIC: PACCTOSHUE OT TOYKA AO IIAOCKOCTH,
paccrosiHIE OT IPAMON AO IIAOCKOCTH, IIPOEKIHA (DUIYPEL HA IIAOCKOCTD. | lepIIeHAUKYAIPHOCTB
IIAOCKOCTEH: IpPH3HAK IEPHEHAUKYAAPHOCTH ABYX IHAOckocTed. Teopema o  Tpéx
IIEPIIEHAUKYAAPAX

7.4

[TonsATie MHOIrOIpaHHHKA, OCHOBHBIE 3AEMEHTBI MHOIOIDAHHUKA, BBIIYKABIE M HEBBIIYKABIE
MHOTOTPAaHHHUKH, Pa3BEPTKA MHOTOTpaHHUKA. [Ipu3ma: #7-yroAbHas mpusma, IpaHy U OCHOBAHUSA
LPU3MBL, IpsAMas K HAKAOHHAS IIPUSMEI, OOKOBasg M IIOAHAS IIOBEPXHOCTb IIPH3MBL
ITapassesenmmes, TPAMOYTOABHBEIN HAPAAAEAEITHIIEA W €rO CBOMCTBA. Ilupammaa: #-yroabHas
[IIPAMHUAQ, I'PAHM M OCHOBaHHE IIHPAMUABL, OOKOBafg M IIOAHAA IIOBEPXHOCTb ITHPAMUABL
HpPaBUABHAS U yCeu€HHAA IHPAMUAA. ODAEMEHTH HPH3MBI H ITHPAMHABL [IpaBuAbHBIC
MHOTOIPAHHUKH: ITOHATHE IIPABUABHOIO MHOIOTPAHHHKA, IIPABUABHAA IIPU3MA U IIPABUABHASA
[IIPAMUAQ, IIPABUABHAA TPEYTOABHAA IIHPAMUAA U IIPABHABHBIN TETPasAp, ky0. [IpeacraBaenue
O IPaBUABHEIX MHOTOTPAHHHKAX: OKTad9Ap, AOACKAdAp U mKocasapyrue CedeHusa IIPUSMBI H

HI/IpaMI/IAbI

7.5

CI/IMMCTpI/IH B IIPOCTPAHCTBE: CUMMETPHUA OTHOCUTEABHO TOYKH, HpHMOfI, IAOCKOCTH. DAEMEHTHI

CI/IMMﬁTpI/II/I B HI/IpaMI/IAaX, HapaAAﬁASHI/IHCAaX, HpaBI/IAbHI)IX MHOFOFpaHHI/IKaX

7.6

BeramcaeHne 2A€MEHTOB MHOIOTPAaHHHKOB: pEOpa, AMAaroHaAmW, yrael llaomrasp OoxoBoi
IHOBEPXHOCTU U IIOAHOM IOBEPXHOCTH IIPAMOM MPHU3MBI, IIAOIIAAL OCHOBAHMI, TEOPEMA O
GOKOBOII ITOBEPXHOCTH HPAMOH Ipu3MbL. [IA0IIaAR DOKOBOM ITOBEPXHOCTH U IIOBEPXHOCTH
IIPABUABHOHN IIHPAMUABL, T€OPEMa O IIAOIMIAAU yCeYEHHON mupamuAbl [loHstne 06 oObéMme.

OOBEM TUPAMUABI, IIPU3MBL

7.7

HOAO6HI)I€ TE€Aa B IIPOCTPAHCTBE. CoorHormenus MEKAY ITAOIITAAAMM HOBerHOCTCﬁ, obbéMamu

ITOAOOHBIX TEA

11 KAACC

Koa

ITpoBepsaeMBIii 5A€MEHT COAEPIKAHUA

6

I'eomerpus
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6.1

HmAMHAPHYECKad IIOBEPXHOCTb, OOpAa3yIOIIUE IIHMAMHAPHYECKOH IIOBEPXHOCTH, OCb
HUATHAPHYIECKOH oBepxHOCTH. LIMAMHADP: OCHOBaHMA U GOKOBAS IIOBEPXHOCTH, OOPA3YIOILIAS

U OCb, ITAOIIIAAD OOKOBOM 1 ITOAHOMN ITOBEPXHOCTH

6.2

KoHngeckas HOBEpXHOCTb, OOPA3yIOINHME KOHUYECKOM IIOBEPXHOCTH, OCh U BEPILIHHA
KOHHYECKOH IToBepxHOCTH. KOHyc: ocHOBaHMe u BeplmHa, OOpa3yrollas M OCb, IIAOIIAAb
OOKOBOH M OAHOMN HOBEPXHOCTH. Y CEIEHHBIN KOHYC: OOPA3yIOIIie U BBICOTA, OCHOBAHUSA 1

OoxkoBas IIOBEPXHOCTDb

6.3

Ccepa u map: meHTp, PaAUyC, AHMAMETP, IIAOINAAb HOBEpXHOCTH cdeprl. Bsammmoe
pacroaokeHne cepsl U ITAOCKOCTH, KACATEABHAsA IIAOCKOCTD K cdepe, IAOIIaAb chepsl

6.4

W300paxenue Tea BpallleHHUs Ha IAOCKOCTH. Pa3sBEépTka HUAHMHAPA H KOHYyCa

6.5

KomOumarmu TeA BparieHus ¥ MHOTOTPAHHUKOB. MHOTOrPaHHUK, OIIMCAHHBIN OKOAO CPEpBHI,

Cq)epa, BIIMCaHHAsA B MHOI‘OI’paHHI/IK, AU TEAO BpaLHCHI/IH

6.6

[Toustme 06 obObéme. OcHoBHBIE CBOICTBA 0OO0BEMOB Tea. Teopema 00 o00Obéme
HIPAMOYIOABHOTO ITAPAAACACIIUIIEAd U CACACTBHA U3 He€. OO0BbEM HUAHHAPA, KOHycA. OODbEM

Iapa ¥ IAOIIAAb cheprr

6.7

HOAO6HI)IC T€Aa B IIPOCTPAHCTBE. CoortHorreHus MEKAY ITAOIIIAAIMH HOBCpXHOCTCfI,

00OBEMAME ITOAOOHBIX TEA

6.8

Ceuennsa mUARHAPA (TAPAAAEABHO U IIEPIIEHAUKYAAPHO OCH), CEUEHUA KOHYyCa (IIaPpAAAEABHOE

OCHOBAHHIO U IIPOXOASIIIEE IEpEe3 BCpLHI/IHy), CeYUCHHU ITapa

6.9

BCKTOP Ha IIAOCKOCTH M B IIPOCTPaHCTBE. CAOXKeHME U BBIYUTAHUIE BEKTOPOB. VMHOXEHHIE
BEKTOpPa HAa YHCAO. Pasaoxenue BEKTOpa II0 TpCM HEKOMIIAAHAPHBIM BEKTOPaM. HpaBI/IAO
ITAPAAACACITHIICAA. Pemrenne 3aAa4, CBASAHHBIX C IIPUMCHCHHEM IIPABUA AGUCTBUH C

BEKTOpaMH

6.10

HPHMOYI"OAI)HQ.H CUCTEMA KOOPAHUHAT B IIPOCTPAHCTBE. KOOpAI/IHaTbI BEKTOpPA. HpOCTCfILHHC
3aAa9M B KOOPAHMHATAX. Vroa MCIKAY BCEKTOPaAMH. CK’ZLAHPHOC IIPOU3BCACHHC BEKTOPOB.

Brrancaenue YIAOB MEKAY HpHMbIMI/I 1 ITAOCKOCTAMHM. KOOpAHHﬂTHO—BCKTOPHbeI METOA HpI/I

pCH_ICHI/II/I I"COMCTpI/I"ICCKI/IX 3aAa9

ITPOBEPAEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHIA K PESYABTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEABHON ITPOTPAMMBI CPEAHETO

OBIIEI'O OBPA3OBAHUA

Koa

ITpoBepaemsble TpeOOBAHUA K IPEAMETHBIM PE3YABTATAM OCBOCHHA
MPOBEPAEMOIO . .

OCHOBHOI1 00pa30BaTEABHOI IIPOrPaMMBbI CPEAHET0 00IIero 00pa3oBaHuA
TpeboBaHuA

Baasenme MeroaaMH  AOKAa32TEABCTB, AATOPHTMAME PEINCHHUA 33Aa4; YMEHHE
dopMyAHpOBaTE U OIEPUPOBATH HOHATHAMU: OIPEACACHHE, aKCHOMa, TEOpeMa,
CAEACTBHE, CBOHCTBO, IIPU3HAK, AOKA3aTEABCTBO, PABHOCHABHBIE (DOPMYAHPOBKH;
IPUMEHATh HX; yMeHHE (HOPMyAHPOBATE OOPATHOE M IIPOTHBOIIOAOKHOE
VTBEPKACHHE, TPHBOANTL IIPUMEPH M KOHTPIIPHMEPH, HCIOAB30BATH METOA
MaTEMATHIECKOM HMHAVKIIAH; ITPOBOAHUTE AOKA3aTEABHBIE PACCY:KACHHUA IIPH
PEIIEHNH 32AaY, OLIEHHUBATH AOTHYECKYIO IPABHABHOCTD PACCYKACHUI; YMEHHE
OIEPUPOBATh  IMOHATHAMH: MHOKECTBO, ITOAMHOKECTBO, —OIEPAIIUM  HAaA
MHOKECTBAMU; YMEHUE HCIOAB30BATH TEOPETUKO-MHOKECTBEHHBIM AIIIIAPAT AAfl
OIHCAHHSA PEAABHBIX ITPOIIECCOB U ABACHUI U IIPH PEIIEHUN 32AQ9, B TOM UHCAE U3
APYTHX YYEOHEIX IIPEAMETOB; YMEHHE OIIEPHPOBATH HOHATHAMU: rpad, CBA3HBIIA

rpad, AepeBo, IHUKA, Ipad HA IAOCKOCTH; YMEHHUE 33AaBATh U OIHCHIBATH rpadbl

paSAI/ItIHI)IMI/I CHOCO69.MI/I; HCITOAB30OBATH rpa(bm HpI/I pCLHCHI/II/I 3aAaY9
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VMenune onepupoBarh MOHATHUAMU: HATYPAABHOE UHCAO, IIEAOE UHCAO, CTEIIEHD C
LIEABIM IIOK432aTEAECM, KOPEHb HATYPAABHOH CTCICHH, CTEIICHb C PAallMOHAABHBIM
ITOKA32TEAEM, CTEIIEHb C ACHCTBUTEABHBIM ITOKA3aTEAEM, AOIApUMM YHCAA, CUHYC,
KOCHHYC U TaHI'€HC IIPOM3BOABHOIO YHCAA, OCTATOK II0 MOAYAIO, PAIIMOHAABHOE
YHCAO, IPPALIMOHAABHOE YHUCAO, MHOMKECTBA HATYPAABHEIX, [IEABIX, PAIIMOHAABHBIX,
ACHCTBUTEABHBIX ~ 9YHCEA; YMEHHE  HCIIOAB30BATH  IIPU3HAKH  ACAHMOCTH,
HAMMEHBIINNA OOIIUI ACAHTEAb M HAUMEHBIIEe OOIee KPAaTHOE, AATOPHTM
EBkAMA2 IpH pelleHHH 32Aa4; 3HAKOMCIBO C PA3AMYHBIMU ITO3UIIHOHHBIMHI
CHCTEMAMH  CYHCACHHUS; YMEHHE BBIIOAHATb BBIMHUCACHHME 3HAYCHUN U
IpeoOpPa3OBaHMA BEIPAKCHUI CO CTCHCHAMH H AOrapudMaMu, IpeoOpasOBaHmsA
APOOHO-PAITHOHAABHBIX  BBIPQKECHUI;  YMEHHE  OLEPHUPOBATH  ITOHATHAMHE:
ITOCAEAOBATEABHOCTD, apH(OMETHYECKas IIPOIPECCHs, TEOMETPUYECKAsA IIPOIPECCHUS,
OecKOHEYHO  yOBIBAIOIIAA TICOMETPUYECKAS IIPOIPECCHA; YMEHHE 3aAABATDH
ITOCAEAOBATEABHOCTH, B TOM YHCAE C IIOMOIIBIO PEKYPPEHTHEIX (DOPMYA; YMEHHE
OIIEPUPOBATh ITOHATHAMH: KOMIIAGKCHOE YHCAO, COIPMKEHHBIE KOMIIACKCHBIC
YHCAQ, MOAYAb H aPIYMEHT KOMIIACGKCHOTO YHCAQ, (POPMa 3AIIHCH KOMIIACKCHBIX
gpceA  (IeOMETPHUYECKAd, TPUIOHOMETPHYECKAA M aAreOpamdeckad); yMETb
IIPOU3BOAUTD aApUPMETHIECKIE ACHCTBHA C KOMIIAGKCHBIMU YHUCAAMU; IPUBOAUTE
IIPUMEPBI HUCHOAB3OBAHHSA KOMIIACKCHBIX YHCEA; OIEPHPOBATH ITOHATHAMU:
mMatpuna 2X2 m  3X3, OIpPEACAUTEAb MATPUIBI, I€OMETPHYECKUI CMBICA

OIIPCACAHUTCAS

Vmenne onepnposaTb ITIOHATHUAMM: paLII/IOHaAbeIG, I/IppaL[I/IOHaAI)HbIe,
ITIOKA3aTCABHBIC, CTCIICHHBIC, AOFapI/ICpMI/I‘IGCKI/IG, TpI/II“OHOMeTpI/I‘ICCKI/IC y‘paBHCHI/ISI
1 HCPaBCHCTBA, HUX CHCTCMBI; YMCHUC OHCpI/IpOBaTI) IIOHATHAMM: TOXKACCTBO,
TOXACCTBECHHOC HpCO6paSOB’rlHI/IC, ypaBHCHI/IC, HCpaBCHCTBO, CHuCTEMA ypaBHCHHfI u
HCpZLBCHCTB, pZLBHOCI/IAbHOCTb ypaBHCHHfI, HepaBCHCTB 1 CHCTCM; YMCHUC pCI_HaTb
ypaBHCHI/IH, HCpaBCHCTBa U CHCTEMBI C IIOMOIIIBIO pa3AI/I‘IHI>IX HpI/IéMOB; pema’rb
ypaBHCHI/IH, HEPpaBCHCTBA M CHCTCMBI C HapaMCTpOM; HpI/IMCHHTb ypaBHCHI/IH,
HCpZLBCHCTBa, X CHCTEMBI AAA pCH_ICHI/IH MATEMATHYICCKUX 32aAaY M 3aAa49 U3

PA3AMYHBIX 00AACTEH HAYKH U PEAABHOM KU3HU

Vmenue onepupopars HOHATHAMA: (DYHKIUA, YETHOCTD (PYHKIIUH, IIEPHOANIHOCTD
pyHKIIIH, OIPaHHYEHHOCTb (PYHKIIHH, MOHOTOHHOCTH (PYHKIIHH, SKCTPEMyM
dyHkIuH, HANOOADBIICE M HANMEHBIICE 3HAYCHHA (DYHKIIHH Ha IIPOMEXKYTKE,
HeupepbBHad (YHKLIUA, aCUMITOTH Ipacdpuka OyHKINUM, IepBad M Bropast
IIPOU3BOAHAA (PYHKIIHH, T€OMETPHUIECKUN M (DU3MYECKHH CMBICA IIPOM3BOAHOM,
11epBOOOpa3HAs, OIIPEACACHHBIN HHTETPAA; YMEHHE HAXOAUTD ACHMIITOTHI rpaduKa
(PYHKIIUH; yMEHHE BBIMUCAATH IIPOU3BOAHBIC CYMMBI, IIPOM3BEACHMUS, YaCTHOIO H
KOMITO3UIIUN (DYHKLNI, HAXOAUTh YPABHEHUE KACATEABHOM K rpaduKy (PyHKIIHUM;
YMEHHE HAXOAUTH IIPOMU3BOAHBIEC 9AEMEHTAPHBIX (DYHKIIHH; YMEHHIE HCIOAB30BATDH
IIPOU3BOAHYIO  AAfl  HCCACAOBAHNA (DYHKIUIH, HAXOAUTb HAHOOABIINE U
HAUMEHbBINME 3HAYeHUA ((PYHKIHK; CTPOUTh IPadUKA  MHOIOYAEHOB  C
HCIOAB30BAHHEM AIlIIAPATa MATEMATUYECKOIO aHAAM3A; IPHUMEHATH IIPOU3BOAHYIO
AASL HAXO)KACHHA HAUAYYIIIETO PEIICHNS B IIPHKAGAHBIX, B TOM YHCAE COLIHAABHO-
SKOHOMUYECKUX U (PU3MYECKUX 33A29aX; HAXOAUTD IIAOIIAAU U OOBEMBI PUIYpP C
ITOMOIIBIO HHTEIPAAQ; IPUBOAUTH IIPUMEPH MATEMATUYIECKOIO MOACAHPOBAHUSA C

ITOMOIIBIO AUDPEPEHITHAABHBIX YPABHECHITH

Vmenue omnepuposats nouftuamu: rpadux  QyHKOuH, oOparHad yHKIHA,
KOMIIO3HIUA  (PYHKIHE, AuHeHHAS (DYHKIHUA, KBaAparudHas  (DYHKIHA,
pannoHaAbHAs (DYHKIUSA, CTEIICHHAA (DYHKIINA, TPUTOHOMETPUYCCKHIE (DYHKIIHM,

obparHble TpUroHOMeTpHdYeckue (DyHKIIUHU, IIOKA3aTeAbHasd H Aorapudmmdeckasn
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dyHKIME; YMEHHE CTPOUTh IPAPUKA H3YICHHBIX (PYHKIIUN, BBITOAHATH
1peobpasoBanus rpadprKoB (DYHKINN, HCHIOAB3OBATH IPAadUKH AAA H3YICHHA
IIPOLIECCOB M 32BUCHMOCTEH, IIPH PEIICHUH 32AaY U3 APYTHX YIE€OHBIX IIPEAMETOB
M 3aAa9 W3 PEAABHOH JKHU3HH; BBIPAKATE (POPMYAAMH 3aBHCHMOCTH MEXAY
BEAHYHHAMH; HCIIOAB30BATh CBOMCTBA H Ipaduku (DYHKIHH AAA pPEIICHUA
VpaBHEHUH, HEPABEHCTB U 33Aa4 C IIAPAMETPAMHE; H300paKaTh HA KOOPAMHATHOI

ITAOCKOCTH MHOKECTBA PEIIICHUI YPABHEHHH, HEPABEHCTB U X CUCTEM

VMeHHe penraTh TEKCTOBEIE 32Aa9H PA3HBIX THUIIOB (B TOM YHCAE HA IIPOICHTEL, AOAL
M 9aCTH, Ha ABIKEHHE, PabOTy, CTOMMOCTh TOBAPOB M YCAYT, HAAOIH, 33AAYM H3
0OAACTH  yIPABACHHA ANYHBIMA M CEMEHHBIMA (DHHAHCAMH); COCTABAATH
BBIPQKEHUSA, VPABHEHUS, HEPABEHCTBA M HMX CHCIEMBI IO YCAOBHIO 32A24YH,
HCCAEAOBATH IIOAYIEHHOE PEIIEHHE U OIIEHUBATD IIPABAOIIOAOOHOCTD PE3YABTATOB;
YMEHHE MOACAHPOBATH PEAABHBIC CHTYAIIUN HA A3BIKE MATEMATHKH; COCTaBAATD
BBIPQKEHUS, VPABHEHUS, HEPABEHCTBA U HMX CHCIEMBI IO YCAOBHIO 32A24YH,
HCCAEGAOBATH IIOCTPOEHHBIE MOACAH C HCIIOAB30BAHHEM AaIllIapaTa aAreOpsl,

MHTEPIPETHPOBATH TTOAYIEHHBIA PE3YABTAT

VMeHHE OIEpHpOBATH IMOHATHAMHE: CPEAHEEe apHU(PMETHYECKOE, MEAHAHa,
HAaHOOABIIIEE M HAUMEHBINIEE 3HAYCHUA, pa3MaX, AHCIEPCHA, CTAHAAPTHOE
OTKAOHEHHE YHCAOBOTO HabOpa; yMEHHE H3BACKATb, HHIEPIPETUPOBATH
nH(AOPMAIIUIO, IIPEACTABACHHYIO B TaOAHIAX, HAa AHArpaMmax, Ipadukax,
OTPAKAFOIIYEO CBOIMCTBA PEAABHBIX IIPOIIECCOB W ABAEHHI; IPEACTABAATD
nHAOPMAIIUIO C IIOMOIIBIO TAOAUI[ M AHATPAMM; HCCACAOBATH CTATHCTHYECKHE
AAHHBIC, B TOM YHCAE C IIPUMEHCHHEM IPA(DUYICCKHX METOAOB KU JACKTPOHHBIX
CPEACTB; TIPaPUYECKH MCCAEAOBATH COBMECTHBIE HAOAFOAGHHA C IIOMOIIBIO

AMATPAMM PACCENBAHUA 1 AMHEHHOM PErpeccru

VMeHHE ONIEpPHPOBATh NOHATHAMH: CAYIAHHBIA OIBIT M CAyJaliHOE COOBITHE,
BEPOATHOCTb ~ CAVYAMHOIO COOBITHA; YMEHHE BBIYHUCAATE BEPOATHOCTH  C
HCIOAB30BAHHEM TIPA(PUUECKHX METOAOB; IIPUMEHATH (DOPMYABI CAOMKECHHA H
YMHOMKCHHSA BEPOATHOCTEH, (POPMYAY IIOAHOH BepoaTHOCTH, POpMyAy BepHyAaam,
KOMOHHATOPHBIE (DAKTBI X (DOPMYABL; OLIEHUBATD BEPOATHOCTU PEAABHBEIX COOBITHIT;
YMEHHE OIEPHPOBATD IIOHATHAMHU: CAy4alHAs BEAHYHHA, PACIPEACACHHE
BEPOATHOCTEH, MATEMATITYECKOE OXKHAAHIE, AUCIIEPCHA U CTAHAAPTHOE OTKAOHEHIE
CAYYAHHON BEAMYHHBI, (DYHKIIHH PACIPEACACHHUA U IAOTHOCTH PaBHOMEPHOIO,
ITOKA32TEABHOIO I HOPMAABHOIO PACIPEACACHUIT; YMEHHE HCIOAB30BATH CBOMCTBA
HM3yYCHHBIX PACHPEACACHHIH AASl PEIIICHUSA 3aAAY; 3HAKOMCTBO C HOHATHAMM: 3aKOH
DOABIIINX HHCEA, METOABI BBHIOOPOYHBIX HCCACAOBAHHI; YMEHHE IIPUBOAHUTH
IIPUMEPBI IIPOABACHUA 3aKOHA OOABINHX YHCEA B IIPUPOAHBIX H OOIIECTBEHHBIX
ABACHHAX; YMEHHE OIECPHPOBATD IIOHATHAME: COYCTAHHE, IIEPECTAHOBKA, UHCAO
COYETAHMN, UHCAO IIEPECTAHOBOK; OmHOM HbBIOTOHAZ; yMeHHE IIPHUMEHATH
KOMOMHATOpHBIE (DAKTBI M PACCYKACHUA AAA PEIIEHHUA 3aAaY; OLICHHBATDH
BEPOATHOCTH PEAABHBIX COOBITHI; COCTABAATh BEPOSATHOCTHYIO MOAEAD H

I/IHTepHp eTI/Ip OBaTh I1O AY‘{GHHBIﬁ pesyAbTaT

VMeHue onepupoBaTh ITOHATHUAMHU: TOYKA, IIPAMAasd, IIAOCKOCTb, IIPOCTPAHCIBO,
OTPE30K, AYY, BEAUIHHA YTAQ, TAOCKHH YTOA, AByTPAHHEII YTOA, TPEXTPAHHEII YTOA,
CKPEIUBAIOIIHNECA IPAMEIE, ITAPAAAEABHOCTD U IIEPIEHAUKYAAPHOCTD IIPAMBIX U
IIAOCKOCTEH, YTOA MEKAY IIPAMBIMH, YTOA MEKAY HPAMOM M ITAOCKOCTBIO, YIOA
MEKAY IAOCKOCTAMH, PACCTOAHHE OT TOYKH AO IAOCKOCTH, PACCTOAHHE MEKAY

HpﬂMI)IMI/I, paCCTOHHI/IC MEKAY ITAOCKOCTAMM; YMEHUE HMCIIOAB30BATH HpI/I peI_HCHI/II/I

3aAa9 M3yYICHHBIC (baKTI)I nu TeOpCMI)I HAaHI/IMCTpI/II/I; YMCHHE OIICHUBATH pa3Mepr
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10

11

12

13

0OBEKTOB OKPYKAFOIICIO MHPA; CTPOUTH MATCMATHYICCKHC MOACAM C ITOMOIIBIO
FCOMCTpI/I‘{CCKI/IX IIOHATHN U BCAWYHH, pCH_IaTI) CBA3AHHBIC C HUMU HpaKTI/I‘{CCKI/IC

3aAa49M

VMeHHE OLEpHPOBATH IOHATHUAMHU: IHAOINAAb  uUrypsl, OOBéM HUIYPHL,
MHOTOIPAHHUK, IIPABUABHBI MHOTOIPAHHHUK, CEYECHHE MHOIOIPAHHHKA, KyO,
[TAPAAACACIIHIIEA, IIPU3MA, IHPAMHAA, (DUIYpa M IIOBEPXHOCTh BPAILCHUA,
LUAHHAP, KOHYC, Imap, cdepa, IIAOIIAAb CepEl, IMIAOIIAAb IIOBEPXHOCTU
IIIPAMHUABL, IIPU3MBIL, KOHYCa, LHAHHAPA, OODBEM Kyba, IIPAMOYIOABHOIO
ITAPAAACACIINIIEA], [THPAMUABL, IIPU3MBL, IIHAHHAPA, KOHYyCa, Imapa, pasBEPTKa
ITOBEPXHOCTH, CCYCHUA KOHYCA U LIUAHUHAPA, [TAPAAACABHBIC OCH HAH OCHOBAHHIO,
CeYEHME IIapa, IIAOCKOCTb, KACAIOIIAACA CEeph, LHUAUHAPA, KOHYyCd; yYMEHHE
CTPOUTH CEYECHHE MHOTOTPAHHHKA, H300paKATb MHOTOTPAHHHUKH, (DUIYPEL H
ITOBEPXHOCTH BPAILEHHSA, UX CEYCHHA, B TOM UHCAE C IIOMOIIBIO 3AEKTPOHHBIX
CPEACTB; YMCHHUE IIPHUMEHATh CBOMCTBA I€OMETPHYIECKUX (DHIYP, CAMOCTOATEABHO
dOPMYAHPOBATD OIPEACACHHA H3YYIAaEMBIX (PUIYP, BBIABUIATH IUIIOTE3Bl O
CBOMCTBAX M IPU3HAKAX TCOMETPHICCKUX (DUIYP, OOOCHOBBIBATH HAH OIIPOBEPraTh
HX; YMEHHE IIPOBOAUTH KAACCH(PUKAINIO (PUIYP IIO PA3SAMYHBIM IIPU3HAKAM,

BBIIIOAHATH HCO6XOAI/IMI)IC AOITIOAHHUTCABHBIC HOCTpOCHI/IH

VMeHHE OIEepHpOBATH IOHATHUAMU: ABIDKCHHE B IIPOCTPAHCTBE, ITAPAAACABHBIN
IIEPEHOC, CHMMETPHSA Ha IIAOCKOCTH U B IIPOCTPAHCTBE, IIOBOPOT, IPe0OpasoBaHMe
I10A00UA, TOAODHDIE (DUIYPBI; YMEHUE PACIIO3HABATH PABHBIE U IIOAOOHEIE (DHUIYPBI,
B TOM YHCAC B IIPHPOAE, HCKYCCTBE, APXUTCKTYPE; MCIIOAB3OBATh TCOMCTPHICCKIIC
OTHOIIICHUSA IIPU PELICHUH 3aAAY; HAXOAUTh T€OMETPUYCCKIE BEAMYHUHE (AAUHA,
JTOA, TIAOIIIAAB, OOBEM) IIPH PEILCHIN 3aAaY U3 APYTUX YICOHBIX IIPCAMETOB H H3
PCAABHOI KU3HH; YMCHHC BBUUICAATH TCOMETPHYCCKIE BCAMYHHBI (AAMHA, YIOA,
IIAOIIAAb, OOBEM, IIAOIIAAD IIOBEPXHOCTH), HCIIOAB3YH H3yICHHBIE (DOPMYABI U
METOABI, B TOM HHCAE: IIAOIIAAb IIOBEPXHOCTH IIMPAMHABL, IIPHU3MBL, KOHYCa,
LIMAUHAPA, IIAOIIAAb Cephl; OOBbEM KyDa, IIPAMOYITOABHOIO IAPAAACACIIHIICAR,
IIAPAMUABL, IIPU3MBL, I[IHAMHAPA, KOHYCA, IIAPd; YMEHHE HAXOAHTH OTHOIIICHIE

00BEMOB ITOAOOHBIX (pUTyp

VMeHHe OIepHpOBATh IOHATHAMU: IIPAMOYTOABHAS CHCTEMa KOOPAMHAT, BEKTOP,
KOOPAHMHATEI TOYKH, KOOPAUHATEI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA
Ha 9HCAO, PA3AOXKEHHUE BEKTOPA IO DA3UCY, CKAAAPHOE IIPOU3BEACHHE, BEKTOPHOE
ITPOM3BEACHHE, YTOA MEKAY BEKTOpPAMHM; YMEHHE MHCIIOAB30BAThH BEKTOPHBIA W
KOOPAHMHATHEII METOA AAf PEIIEHHUA IEOMETPHUYECKHX 3aAad M 33AaY APYTHX

y4IeOHBIX IIPEAMETOB

Vmenne BI)I6I/Ip2.TI) HOAXOAHLT_[I/If/’I MCETOA AAA peI_T_ICHI/IH 3aAa49M; IIOHMMaHHC
3HAYMMOCTH MATEMATHUKH B M3yICHNHN HpI/IpOAHBIX nu O6H_[€CTB€HHbIX HPOHCCCOB nu
HBACHI/II‘/’I; yMceHHE paCHOSHaB’ZLTI) HpOHBAeHI/IC 3aKOHOB MAaTCMAaTHKH B HMCKYCCTBEC,

yMEHHUE TIPUBOANUTE IIPUMEPHI MATEMATHIECKAX OTKPBITHE POCCHICKON U MUPOBOM

MATEMATUYIECKON HAYKI

ITEPEUEHDb SAEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D ITO

MATEMATUKE
Koa ITpoBepAaeMbIii 9A€MEHT COACPIKAHUA
1 Yrcaa v BEIMUCACHUSA
1.1 HatypaabHbre 1 11eABIe UncAa. [Tpu3sHakm AEAMMOCTH IIEABIX THCEA
12 Parmmonaapseie yucaa. OOBIKHOBEHHBIE U ACCATUYHBIE APOOH, IIPOILIEHTHI, OECKOHEUYHEBIE

ITEPHOAMYECKHE APOOH
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Apndmernyaeckuil KOPeHb HATYPAABHOM cTereHu. AeHCTBHA ¢ apUMETHIECCKUMI KOPHAMMI

1.3 HATYPaABHOMH CTCICHH
1.4 Crenens ¢ mieApM 1mokasareAeM. CTerreHs ¢ parHoHaAbHBIM ITOKasaTeAeM. CBONMCTBA CTEIICHH
15 CuHyc, KOCHHYC H TAHICHC YHCAOBOTO AapIyMEHTAd. APKCHHYC, APKKOCHHYC, APKTAHICHC
YHCAOBOIO aPIyMEHT2
1.6 Aorapudm gucaa. AeCATHIHBIE 1 HATYPAABHBIE AOTaPHUQMBI
AetictBureapHbIe YHCAA. AprMETHYECKHE OILEPAlUH C ACHCTBUTEABHBIMU <HCAAML
1.7 [TpubAmxEHHbIE BBEIMHCACHUA, IIPABHAA OKPYIACHHA, IIPHKHAKA M OIIEHKA PE3yAbTATa
BBIUHICACHUI
1.8 [MpeobpazoBatue BeIpaKEHHIH
1.9 KowmriaekcHere gucaa
2 VpaBHEHUA B HEPABEHCTBA
2.1 LleAble 1 ADOOHO-PAIIOHAABHBIC YPABHCHIIA
2.2 HpparmosapHble ypaBHCHUA
2.3 TpUroHOMETpUYECKUE YPABHEHUA
24 ITokasareabnsie 1 AorapuMUIECKHIE YPABHEHHUA
2.5 LleAbre 1 ApPOOHO-PAIIMOHAABHBIE HEPABEHCTBA
2.6 HppammonaApHBIC HEPABEHCTBA
2.7 [TokasareabHBIE 1 AOraprOMUYIECKIE HEPABECHCTBA
2.8 TpuroHomMeTpudecKre HEPABEHCTBA
29 CucreMsl ¥ COBOKYITHOCTH YPAaBHEHHH M HEPABEHCTB
2.10 VpaBHEHUA, HEPABEHCTBA U CUCTEMBI C TTAPAMETPAME
2.1 Marpuna cucreMsl AMHEHHBIX ypaBHeHUI. OIPeACANTEAD MATPHULIBI
3 @Oyuxinn u rpadpuku
31 Oyuxmuys, crrocobsr 3apanua dyaknnn. I'pacduk pyskmun. Bzanmuo obpartable yHKIIHH.
’ Yérusie u Heuéruele dynkimu. [leprosndeckue QyHKImI
O0AACTD OIIPEACACHHA U MHOXKECTBO 3HadeHHH (yHkimu. Hyan dynkmun. [Tpomexyrkn
3.2 3HAKOIIOCTOAHCTBA. [IpOMEKYTKH MOHOTOHHOCTH (PYHKIHH. MaKCHMyMBI M MHHUMYMBI
dyukimu. Hauboabliee n HauMmeHbpIliee 3HaYeHUE (DYHKIINN HA IIPOMENKYTKE
33 Cremrennas (PyHKIIHA C HATYPAABHBIM M IIEABIM ITOKazaTeAeM. EE cBoiictBa u rpaduk.
’ Csoticrsa u rpadHUK KOPHSA 7-Of CTEIICHN
3.4 Tpuronomerpudeckue OYHKIIHH, UX CBOMCTBA U IpaduKu
3.5 ITokasareapHas u Aorapudmuaeckas (PYHKIIHH, HX CBOUCTBA U IpadpUKu
36 Touku paspbiBa. AcumToTsl rpacdukos dykunid. CBofcTBa (DYHKIIMNA, HEIPEPHIBHBIX HA
' oTpesKe
3.7 ITocaeaoBaTEABHOCTH, CITOCOOBI 3aAAHUSA IIOCACAOBATEABHOCTEH
3.8 Apudmeradgeckad u reomerpugeckas mporpeccur. Popmyaa CAOKHBIX IIPOLIEHTOB
4 Hagara MaTeMaTHIECKOTO aHAAM3a
4.1 INponssoanas dyukiruu. [Ipon3BoAHbBIE 9AEMEHTAPHBIX (PYHKIIAH
40 IIpumenenme IPOU3BOAHOM K MCCACAOBAHMIO (DYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBL
’ HaxoxaAeHre HAHOOABIIIETO M HAMMEHBIIIETO 3HAYCHUA (PYHKIIUN Ha OTPE3KE
4.3 [TepBooOpasuas. Murerpaa
5 MmoxecTBa M AOTHKA
5.1 MsuoxecTBO, onepanuy HaA MHOx«ecTBaMu. Anarpammel Diiaepa — Berna
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52 Aoruka
6 Beposaraocts u crarucruxa
6.1 OrmmcareAbHAsS CTATUCTHAKA
6.2 BeposraocTs
6.3 Kombunaroprxa
7 I'eomerpus
7.1 @urypsr Ha ITAOCKOCTH
7.2 ITpsMBIe M IIAOCKOCTH B IIPOCTPAHCTBE
7.3 MuororpasHIKH
7.4 TeAa 1 TOBEPXHOCTH BPAILICHUA
7.5 KoopAnHaTsl 11 BEKTOPHI

YuebHO-MeTOANYECKOE 00eCIIeYeHne00Pa3oBaTEABHOIO IIPOLECCA
OO6sa3areApHBIE yueOHBIE MATEPUAABI AAA YIEHUKA

1. Maremaruxa. 'eomerpust, 10 kaacc/ Mepsasx A.I'., Homuposckuit A.A., [Toasxos B.M.; oA
peaaxrmert  ITopoabckoro B.E., OOrmiectBo ¢ OrpaHHYEHHON  OTBETCTBEHHOCTBIO
Msaareasckmii nentp «BEHTAHA- I'PA®y»; Axnmonepnoe obrectBo «kzaateabctBo
«[Ipocsermerne»

2. Maremarnka. I'eomerpus, 11 kaacc/ Mepsask A.I'., Homuposckuit A A., TToaskos B.M.; mmoa
peaaknueri  IToaoabckoro B.E., OOmecrBo ¢ OrpaHHYeHHONR  OTBETCTBEHHOCTBIO
Msaareasckmii nentp «BEHTAHA- I'PA®y»; Axnmonepnoe obriectBo «kzaateabctBo
«[Ipocsermerne»

MeToAnYECKIE MATEPUAABI AASL YIUTEAA

1. Maremaruka: reoMeTpus. YTAYOAEHHBIH ypoBens : 10 kaacc : Meroamdeckoe mocobue /

E. B. bymko, A. I'. Mepsasx, B. b. IToronckuit, M. C. SAxup. — M. :Berrana-I'pad, 2020.

2. Maremarnka: reoMeTpust. YTAyOAEHHBIH ypoBeHsb : 11 kaace : meToamueckoe nocobue/E. B.
bymxo, A. I'. Mepsasxk, B. B. IToaonckuii, M. C. fAkup. — M. :Benrana-I'pacd, 2020.

IHudposeie 06pasoBaTeAbHBIE PECYPCEI M PECYPCHI CETUUHTEPHET
1. ITeacoser, matemarnka http://pedsovet.su/load/135
2. Vanreabckuii mopraA. Maremarnka http:/ /www.uchportal.ru/load /28
3. Vpoku AAsl yauTeAs MaTEMATHKH, aAreOpsr, reomerpunhttp:/ /www.uroki.net/docmat.htm
4. EAnHag KOAAeKIHA OOpa3OBATEABHBIX pecypcoB. — Pemxum aAoctyma: http://school-
collection.edu.ru/

5. ®eaeparbHBI LIEHTP MHAOPMAIIMOHHO — OOPa3OBATEABHBIX pecypcoB. —Pexmm Aocryma:

http://fciot.edu.ru/
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