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IHHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpus sBiIsIeTCs OTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CpPEeIHEro 001ero oopa3oBaHus, Tak
Kak o0ecreuynBaeT BO3MOKHOCTb M3Y4YEHHs IUCUUIUIMH €CTECTBEHHO-HAyYHOH HANpaBICHHOCTH H
MpeIMETOB TyMaHUTapHOro 1ukia. [lockonbky Joruyeckoe MolieHre, GopMUpyeMoe Py U3yUeHUH
00y4aroIUMUCS MOHATUHHBIX OCHOB FTEOMETPHUH, IIPH T0KA3aTEIHCTBE TEOPEM U MOCTPOCHHUU LETIOUKH
JIOTUYECKUX YTBEP)KACHUN NPU PELIEHUH F€OMETPUUECKUX 3a7a4, YMEHHUE BBIABUIATH U OIIPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO MCIIONB3YIOTCS IPU PELICHUH 3a/lady €CTECTBEHHO-HAyYHOrO IUKJA, B
YaCTHOCTH (PU3UUECKHX 3a]1au.

Llenp ocBoeHusi mporpammbl ydeOHOro Kypca «l'eoMeTpusi» Ha yriIyOJNE€HHOM YpOBHE —
pa3sBUTHE WHAMBHUIYAIbHBIX CIIOCOOHOCTEH OOydYalOmMXCs TpPH M3YYEHUH TEOMETPUH, Kak
COCTaBJIAIONICH TMpeaMeTHON obmactn «Marematuka W HHpOpMATHKa» depe3 oOecredeHue
BO3MOXXHOCTH TNPUOOPETEHHUS W UCMOJIb30BaHUS Oosiee TIyOOKHMX TE€OMETPHUUECKUX 3HAHUU U
NeCcTBUM, crneuuUUHBIX TE€OMETPUU, U HEOOXOJUMBIX JJI YCIEWHOro HNpo¢eCCHOHAIBHOIO
00pa3oBaHMsl, CBA3aHHOTO C UCMOIB30BAaHUEM MAaTEMATHKH.

[IpropuTeTHRIMU 3a/ladyaMH Kypca T€OMETpUM Ha YriayOJIEHHOM YPOBHE, PaCHIMPSIONIUMHU U
YCUITUBAIOIUMU Kypc 6a30BOT0 YPOBHS, SIBISIFOTCS:

paciivpeHue MpeCTaBICHUs O F€OMETPUM KaK YacTH MUPOBOH KYIbTYpbl U (OpMHUpOBaHUE
OCO3HAaHUs B3aMMOCBS3M T€OMETPUH C OKPYKAIOIIUM MUPOM;

dbopMupoBaHHE TPEACTABICHHS O MPOCTPAHCTBEHHBIX (urypax Kak o BaKHEHUIINX
MaTEeMaTHYECKUX MOJIEJNIAX, MO3BOJISIONIMX OINUCHIBATh W HM3ydaThb Pa3HbIC SBICHUS OKPYKAIOIIETO
MUpa, 3HaHHE MOHSITUWHOTO amnmnapara 1o paszaeiny «CtepeomMeTpus» yueOHOTo Kypca reOMEeTpUn;

(hopMHpOBaHNE YMEHMSI BJIaJI€Th OCHOBHBIMH MOHSATUSMHU O NMPOCTPAHCTBEHHBIX (QUIypax M MX
OCHOBHBIMM CBOMCTBaMH, 3HaHHE TeopeM, (popMyn M yMeHUEe MX NPUMEHSTb, YMEHUS IOKa3bIBaTh
TEOpeMbI U HaXOAUTh HECTaHIapTHBIE CIIOCOOBI PEILIeHHUs 3a/ay;

¢bopMUpOBaHME YMEHMsI paclo3HaBaThb Ha 4YepTexax, MOJEISIX U B peallbHOM MHUDE
MHOTOTPaHHHUKH U TeJia BPalleHHsI, KOHCTPYHUPOBAaTh T€OMETPUUECKUE MOJIEIIN;

¢dbopMHpoBaHHE NMOHUMAaHMUS BO3MOKHOCTH aKCHOMAaTHYECKOIO IOCTPOEHHS MaTeMaTHYeCKUX
TeopHii, GopMUpOBaHNE TOHUMAHUS POJIM AKCUOMATHKH MPH MTPOBEACHUH PaCcCyKICHHIA;

(¢bopMHpOoBaHHE YMEHUS BIaJE€Th METOAAMHU J1I0KA3aTEIbCTB U aJITOPUTMOB PEIICHUS, YMEHUS X
MIPUMEHSITh, IPOBOAUTH JI0OKA3aTEIbHBIE PACCYKJIEHUS B XOJ€ PEUICHHs] CTEPEOMETPUUECKUX 3aad U
3ajad € MPAKTUYECKHM coJepKaHueM, (OPMHUpPOBaHME TMPEJICTABICHUS O HEOOXOAUMOCTH
JI0Ka3aTelbCcTB MpU OOOCHOBAHMM MAaTEMaTHYECKUX YTBEPKIEHHMM M pOIM aKCUOMAaTHKU B
MIPOBEJICHUH JIETYKTUBHBIX PACCYXICHHUIA;

pa3BUTHE U  COBEPUICHCTBOBAHME WHTEJUIEKTYaJbHBIX M  TBOPYECKHX CHOCOOHOCTEH
oOyuJarouxcs, M03HaBaTeJIbHON aKTUBHOCTH, UCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIIICHUS,
MHTEpPECA K U3YYEHHUIO T€OMETPHH;

¢dopmupoBaHre  (QYHKIMOHAIBHOM  TPaMOTHOCTH, pPEJIEBAaHTHOM TE€OMETpUM:  YMEHHS
pacrno3HaBaTh MpPOSBIEHUS T€OMETPUUECKUX IMOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peallbHbIX
KU3HEHHBIX CUTYaIUsIX U IPU U3YUYEHUHU APYTUX YUeOHBIX MPEIMETOB, MPOSBIECHUS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEM, MOJAEIMPOBAHUS DPEANBHBIX CHUTYal[Mil, MCCIEN0BAaHUS IOCTPOECHHBIX MOJEJEH,
MHTEPIIPETALIMH [TOJIyYEHHBIX PE3YyJIbTaTOB.

OCHOBHBIMHU COJIEpXKATEIBHBIMH JIMHUSAMHU ydeOHOoro Kypca «l'eomerpusi» B 10—11 kmaccax
apisoTcs: «lIpsiMple M MIIOCKOCTH B MPOCTpaHCTBE», «MHororpanHuku», «Tema BpalleHus»,
«BekTopel 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/|BUKEHUS B IPOCTPAHCTBE.

CohopmynmupoBannoe Bo PI'OC COO TpeboBaHUE «yMETh ONEPHPOBATH TMOHATHIMUY,

peNeBaHTHBIMU T€OMETPUH Ha yriayonéHHoM ypoBHe oOydenms B 10—11 kimaccax, OTHOCHTCS KO BCeM
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COJIep KaTeNbHBIM JIMHUAM y4eOHOro Kypca, a (pOpMHpOBaHUE JIOTMYECKHX YMEHUH pacrpenesercs
HE TOJBKO IO COJEpXKATEIbHBIM JMHHUAM, HO U MO rojxam obOydenus. CopeprkaHue oOpa3oBaHuS,
COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yjibTaTaM ocBoeHus DenepanbHON pabouell Mporpammel,
pacnpeei€HHBIM 110 ToJjaM 00y4eHHsl, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
NPUHIUIHAIBHBIM ~ BOIpOcaM  oOydaromiecs OOpalagiuch HEOAHOKPATHO. OTO  TO3BOJIAET
OpraHM30BaTh OBJIAJIEHUE TEOMETPUUYECKMMM MOHATHSMM W HaBbIKaMHM IIOCJIEOBATEIbHO U
MOCTYMHATeNbHO, C COOII0ICHUEM MPHUHIIMIIA TPEEMCTBEHHOCTH, @ HOBbIE 3HaHMs BKJIIOYATh B OOIIYIO
CUCTEMY TE€OMETPUYECKUX TMpEACTAaBICHUN OO0yJarommxcs, pacuupsas U yriayonss e€, oOpa3ys
MIPOYHbIE MHOKECTBEHHBIE CBSI3H.

Ilepexon k U3y4eHHIO T€OMETPUH HA YIIIyOIEHHOM YPOBHE [TO3BOJISIET:

co3maTh ycnoBus Juid  guddepeHnrandu  00y4eHHUs, IOCTPOCHHUS HHIUBUAYaTbHBIX
00pa3oBaTeNbHBIX MPOTrpamMM, OOECHEUUTh YIIIYOJEHHOE H3YYeHHE T€OMETPUU KaK COCTaBISIOLIECH
yueOHoro npenmMera «MaTeMaTHKay;

MIOArOTOBUTh OOYyYaIOUMXCS K MPOJOJDKEHUIO H3YYEHHUsS MaTeMaTHUKU ¢ Y4ETOM BbIOOpa
Oyaymiet mpodeccun, obOecrednBas TPEEMCTBEHHOCTh MEXKAY OOMMM H MPOQPECCHOHATBHBIM
o0pazoBaHHEM.

Ha uzydenue yuebHoro kypca «'eometpus» Ha yriy0iaéHHoM ypoBHe oTBoauTcs 204 vaca: B 10
kiacce — 102 yaca (3 yaca B Henenmo), B 11 kimacce — 102 yaca (3 yaca B HEeIO).



COJAEP)KAHUE OBYYEHUA

10 KUIACC

IIpsiMmble ¥ MIIOCKOCTH B IPOCTPAHCTBeE

OcHOBHBIE NOHATHUS cTepeoMeTpuu. Touka, npsimasi, INIOCKOCTh, TPOoCcTpaHcTBO. [loHsTHE
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsIMBIX B IIPOCTPAHCTBE: MEPECEKAOLINECS, NTapaJUICIbHbIE U
cKkpeluBaromuecs npsamele. [IpuzHaku ckpemuyBaronmxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEM B IMPOCTPAHCTBE: MApALIECIbHbBIE IPSIMbIE B IPOCTPAHCTBE, MApPaJLIEIbHOCTh TPEX
IPSMBIX, ApPAJUICIBHOCTh NPAMOM M IUIOCKOCTH. [lapayuienlbHOE UM LEHTpaIbHOE
POEKTHPOBaHUE, n3o0pakeHne puryp. OCHOBHBIE CBOMCTBA MapaICIBHOTO MPOSKTUPOBAHMS.
N3ob6paxenue ¢Guryp B mapauieaIbHOM MPOEKIUU. YTIIbI ¢ COHAMPABIEHHBIMH CTOPOHAMH, YTOJ
MEXAy NpSIMbIMU B MpoCTpaHcTBe. llapanenbHOCTh IIIOCKOCTEN: NapajljiesibHbIE MIOCKOCTH,
CBOICTBa MapaienbHbIX II0cKocTel. [IpocTeliime npocTpaHCTBEHHbIE (PUTYpPbI HA IIOCKOCTH:
TETpa’aAp, NapaJICNIENUIE], TIOCTPOCHUE CEYEHUN.

[lepneHaUKYISIpHOCTh OPSAMOM M IJIOCKOCTH:  MEPHIEHIUKYJISpPHbIE MpsIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajUIebHbIE M MEPHEHAUKYISPHbIE K IJIOCKOCTH, IpPU3HAK
NEPHNEHAUKYJIIPHOCTH IPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMON NEpPHEHAUKYISPHON
I10CcKOCTH. OpTOroHaidbHOE NMpPOEKTUpOBaHUE. [lepneHauKyasp U HaKIOHHBIE: PAaCCTOSHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSTHUE OT MPSAMOM 10 TIOCKOCTH, MPOEKIUs (GUTYphl Ha MIOCKOCTb.
IlepneH AUKYIAPHOCTD TUIOCKOCTEN: IMIPU3HAK MEPIEHIUKYIISIPHOCTH ABYX ILUIOCKocTed. Teopema
0 TpEX MEPHEHAUKYIAPAX.

VYTrabl B IPOCTPAHCTBE: YO MEXAY MPSIMOM U MJIOCKOCTBIO, ABYTPAHHBIN YroJ1, TWHEHHBIN
yroJl JIBYrpaHHOro yria. TpéxrpaHHslii M MHOrorpaHsble yribl. CBONCTBa IIJIOCKHX YIJIOB
MHOrorpatsoro yria. CBONCTBa IJIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOTO yria. TeopeMmbl
KOCHHYCOB M CUHYCOB JUIsl TPEXTPAHHOTO YIJIA.

MHoOrorpaHHuKHu

Buzasl MHOrorpaHHMKOB, pa3BEpTKa MHoOrorpaHHuka. [Ipmsma: n-yronapHas npusMma,
npsMasi U HakJIOHHas NpHU3Mbl, OOKOBas M TOJHAs MOBEPXHOCTh Npu3Mel. [lapamnenenumnen,
IPSIMOYTOJIBHBIN Napajulelienunesl W ero cpoicTBa. KpaTuaiimme moyTM Ha IOBEPXHOCTH
MHOTOrpaHHuKa. Teopema Oiinepa. [IpoctpanctBennas teopema Iludaropa. Ilupammma: n-
yroyibHas MUpaMuja, IpaBUibHas U yceu€HHas nupaMusl. CBoiicTBa pédep 1 OOKOBBIX IpaHen
IpaBWIbHON nUpaMubl. [IpaBuiibHBIE MHOTOTpaHHMKH: IIpaBWIbHAs MpPU3Ma WU INpPaBUIIbHAs
nupamMu/a, MpaBuibHas TPEyrojbHas MUpaMHUIa U IpaBWIbHBIN TeTpadp, ky0. [IpencraBnenue
O MPaBWIBHBIX MHOTOI'PaHHUKAX: OKTAa3p, TOAEKA3AP U UKOCAIP.

Bbruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okxoBoit
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IPSAMOM IPU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MIPaBUIIbHON MUPAMMJIBI, TEOPEMA O IUIOIIAIA YCEUEHHOW MMPAMHU/IBI.

CummeTpusi B NPOCTPAHCTBE. DJEMEHTHl CUMMETPUU IPABWIBHBIX MHOTOIPAHHHMKOB.
CuMmMeTpuss B MNpaBUIBHOM MHOIOIPDAaHHUKE: CHMMETPHUS IapajulesieNuIena, CUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPABUIIBHON TUPAMU/IBL.

BekTopsl M KOOPAMHATHI B IPOCTPAHCTBE

[TonsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHBIE, COHAIPABIICHHbIE U IIPOTUBOIIOJIOKHO HAIlpaBIEHHBIC BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [IeHCTBUsA C BEKTOpAaMHU: CIIOKECHUE U BBIYUTAHHUE BEKTOPOB, CYMMa HECKOJIBKHUX
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BEKTOPOB, YMHOXEHHE BeKTopa Ha uucio. CBoiicTBa cloxeHUs BeKTOpoB. (CBoiicTBa
YMHOKXCHHA BCKTOPA Ha YUCIIO. ITonsarue KOMIIJTAHAPHBIC BCKTOPLI. HpI/I3HaK KOMILIAaHAPHOCTHU
Tpéx BekTopoB. [IpaBuio mnapauenenunena. Teopema O pa3aoKEHUH BEKTOpAa MO TPEM
HEKOMIUIaHapHBIM  BekTopaMm. lIpsMoyronbHas cucreMa KOOpAWUHAT B  IPOCTPAHCTBE.
Koopaunatsl BekTopa. CBsA3b MeEXAy KOOpAMHATAMU BEKTOpAa U KOOPJIWHATAMH TOYEK. YTOJ
Mexay BekTopamu. CKasipHOE MPOU3BEICHUE BEKTOPOB.

11 KUIIACC

Tesa BpaleHus

[ToHATHS: UWIMHAPUYECKAsh IOBEPXHOCTh, KOHHYECKAsh IMOBEPXHOCTh, cdepuueckas
MOBEPXHOCTh, OOpa3yromue mnoBepxHocTed. Tema BpalleHus: HMUIUHAP, KOHYC, YCEUEHHBIN
KOoHYc, cdepa, map. BzaumHoe pacrnonoxxkeHue cdepbl U IIOCKOCTH, KacaTelabHas MIOCKOCTh K
cdepe. U300paxeHue Ten BpallleHUs Ha MII0ckocTu. Pa3BépTka nuinHapa u konyca. CuMMerpus
ctheps! 1 mapa.

O6béM. OcHoBHble cBoiicTBa 00BEMOB Ted. Teopema 00 00bEME NPSIMOYTOJIBHOTO
napajuienenunena u ciuenctsus u3 He€. OOBEM HpsIMONM M HAKJIOHHOM MPU3MBI, HUIWHAPA,
nupaMuibl 1 KoHyca. OObEM 11apa v apoBOTr0 CETMEHTA.

KomOunanuu Ten BpalleHuss M MHOrorpaHHukoB. [Ipusma, BoucaHHass B LWJIMHID,
omucaHHas okoyo ImHApa. [lepeceuenne cdepsl u mapa ¢ miaockocteio. Kacanue mapa u
cdepsl II0CKOCThIO. [IoHATHE MHOTOTpaHHKKA, OIIMCAHHOT'O OKOJIO cepsl, chepsl, BIMCAHHON B
MHOTOTPaHHUK HJIM TEJIO BPAILECHMUS.

[Tnomanp MOBEPXHOCTH LMIMHApA, KOHYca, Iuiomanb chepel u e€ uyacteil. [logoOue B
npoctpaHctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEPXHOCTEH MOAOOHBIX  (Uryp.
[TpeoOpa3oBanue momodusi, romoreTus. PemeHue 3amad Ha IUIOCKOCTH C MCIOJIB30BaHHEM
CTEePEOMETPUUECKUX METOJIOB.

[ToctpoeHne ceyeHMI MHOTOTPAHHUKOB M TeNl BpalleHMs: CEYEHHS IWIMHIpPA
(mapaymienbHO W TMEPIEHIUKYISIPHO OCH), CEYCHHsS KOHyca (mapajyiesibHble OCHOBAaHHUIO M
POXOJAILINE Yepe3 BEepIIMHY), CEYEHMs IIapa, METOAbI IMOCTPOEHUS CEYEHHMH: METOJ CIIEJOB,
METO]I BHYTPEHHETO MPOEKTUPOBAHUS, METOJ] IEPEHOCA CEKYILEN MIIOCKOCTH.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B npocTpancTBe. Onepanny HajJ BEKTOpaMH. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CBolicTBa BEKTOpPHOrOo yMHOXEHHs. [IpsmoyronpHass cucremMa KOOpPAMHAT B IIPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoskenue BekTopa no 6asucy. KoopanHaTHO-BEKTOPHBIM MeTO MpH
pEeIIeHNN T€OMETPUYECKUX 3a/1ay.

J{BH2KeHHsl B IPOCTPAHCTBE

IBwxkenust mpoctpanctBa. OrtoOpakeHus. JIBwkenuss u paseHCTBO ¢uryp. OOmme
CBOICTBa JBWXEHUN. BuIbl ABM)KEHMI: MapaIeNIbHBI NEPEHOC, LEHTpalbHAas CUMMETpHS,
3epKajibHasi CHMMETpHUsI, TOBOPOT BOKPYT npsiMoil. IIpeobpazoBanus nogobus. [Ipsmas u chepa
Oitnepa.



IIVTAHUPYEMBIE PE3YJIbTATDBI OCBOEHUA YYEBHOI'O KYPCA
«EOMETPUSI» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE CPEIHEIO
OBHIET'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaxaanckoe BOCIMTaHUeE:

c(hOPMUPOBAHHOCTh  TPAXKIAHCKOW TMO3MIIMK  OOydYaroIIerocss Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI U JAPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAJIbHBIMA WHCTUTYTaMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) naTpUOTHYECKOE BOCTIUTAHME:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUUMCKONM MaTeMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKUX
MaT€MaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHHUE:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3THUYECKOTO MOBEACHHSI, CBI3aHHOTO C MPAKTUUYECKUM MPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYECKOE BOCTIMTAHME:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ay, peHIeHHH, pacCyXIeHUH, BOCIPHUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BocuTaHHE:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpasa >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEILHOCTHIO;

6) Tpy10BOE BOCIIUTAHME:

TOTOBHOCTH K TPYNy, OCO3HAHUE IIEHHOCTH TPYIO0JI00Us, UHTEpEC K pa3IuuHbIM cepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAT€MAaTHYECKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) 3K0JI0rMYecKoe BOCIIMTAHUE:

c(hOpMUPOBAHHOCTDh  JKOJIOTMYECKOW KYyJIbTYphl, TOHHUMAHWE BIUSHUS COIMAIBHO-
SKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0jeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOJKHBIX MTOCIEACTBUM ISl OKPY>KAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENbHOCTH, 3TAllOB €€ pa3BUTHS U 3HAUMMOCTHU JUIsl pa3BUTHS LIMBUIIM3ALINY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XaPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIM MpH3HAK KiIacCU(UKALUKA, OCHOBAHUA [UIsI 000OIIeHUs U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NPOTHBOpeuHs B (akrax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEP)KIEHUHN (IpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOW 3adaud (CpaBHHMBATh HECKOJIBKO BapUAHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATH HCKOMOE M JIaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEHN MKy 00BEKTaMHU, SIBJICHUSIMHU, TTPOILIECCAMU,

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, @ TAKIKEC BbIJIBUT'aTh IMPEAIIOJIOKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh MHMOPMAIMIO PA3TUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMALMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3yibTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3indue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHUBepPCAJIbHbIE y4eOHbIEe TeiiCTBHUS

Camoopranuzanus:

COCTaBIATh IUIAH, AITOPUTM pELICHHUS 3a7aud, BBIOMpAaTh CIOCOO pEIIeHUs C Y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(OpMaLH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:

BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U Pe3ysbTaTa PeHIeHUs MaTeMaTHUECKOM 3a/1auH;

MPeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TMpPH PEIICHUH 3a/Ja4yl, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JNaHHBIX, HAHJIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yJibTaTa I M YCJIOBHSM, OOBSICHITh MPUYUHBI
JOCTHIKEHHUS] WM HEAOCTH)KCHUS PE3yIbTaTOB NEATEIbHOCTH, HAXOAWUTh OIIMOKY, JaBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITEIbHOCTD:

MOHMMATh M UCIOJh30BaTh MPEHMYIIECTBA KOMAHJHONH W MHIUBUAYATBHOW paOdOTHI TpH
pelieHnr y4eOHBIX 3a/Jay, NPUHUMATh Ielb COBMECTHOH JAESITeNbHOCTH, IUIAHUPOBATH
OpPTaHHU3AIMI0 COBMECTHOW paboThl, pacmlpeenaTh BUABI padoT, TOTOBapUBAThCS, OOCYKIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPynmoBbIX (opmax paboThl (0OCYKaeHUs, OOMEH MHEHHH, «MO3TOBbHIE
MITYPMBD» U WHBIE), BBITIONHSATH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JICHCTBUS C
OPYTMMH YICHaMH KOMAaHIbI, OLIEHWBAaTh KayeCTBO CBOETO BKIaJa B OOIIMI MPOIYKT IO
KpUTEepUsM, chOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K konny 10 ki1acca o0yyaromuiicss Hay4uTcs:

CBOOOJTHO ONIEPUPOBATh OCHOBHBIMH MOHATHAMHU CTEPEOMETPUH MIPH PEIICHUU 33134 U
IIPOBEJCHUN MAaTEMaTUUYECKUX PACCYKICHUM;

IPUMEHATh AKCHOMBl CTEPEOMETPUM M CIEJICTBUS U3 HUX [pPHU PELICHUU
TFEOMETPUYECKUX 3a7ay;

KJIaccu(UIIMPOBaTh B3aUMHOE PACIIONIOKEHHE TPSMBIX B IIPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, PAMBIX U IVIOCKOCTEH B IPOCTPAHCTBE;

CBOOOJTHO ONEPUPOBATH MOHSATHSIMH, CBSI3aHHBIMU C YIJIaMH B MPOCTPAHCTBE: MEKIY
IPSIMBIMU B IPOCTPAHCTBE, MEKY IPSIMOU U INIOCKOCTBIO;

CBOOOJHO ONEPUPOBATH MOHATUSMH, CBS3aHHBIMU C MHOTOTpaHHUKAMU;

CBOOOZHO pACIO3HAaBATh OCHOBHBIE BHUJAbBl MHOIOTPAHHUKOB (IIpU3Ma, MNHpaMUAA,
HIpSMOYTOJIbHBIN Mapasiesnenunes, Kyo);

KJIaccu(UIUPOBaTh MHOTOTPAaHHHUKH, BEIOMPAsi OCHOBAHUS ISl KITACCHU(UKAIINH;
CBOOOZHO ONEpPUPOBATH IOHATUSMH, CBSI3AHHBIMM C CEUYEHHEM MHOTOTPAaHHUKOB
IJIOCKOCTBIO;

BBINOJIHATH apajuieIbHOE, IEHTPAJIbHOE U OPTOrOHAIBHOE TPOEKTUPOBAHNUE (PUTYp Ha
IUIOCKOCTb, BBIIOJIHATH N300paXkeHUs (PUryp Ha MJI0CKOCTH;

CTPOUTh CEYEHUS MHOIOIPAHHUKOB Pa3IMYHBIMU METOJIaMH, BBIIOJIHAThH (BBIHOCHBIE)
IUIOCKHE YepTeXH M3 PHUCYHKOB IPOCTBIX OOBEMHBIX (DUTYp: BHI CBEpXy, COOKY,
CHU3Y;

BBIYUCIIATh IUIOIIAJM TOBEPXHOCTEH MHOTOrpaHHMKOB (IIpU3Ma, MUpPaMUa),
reOMEeTPUYECKUX TeJl ¢ MPUMEHEHUEM (HopMy;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMU: CHUMMETPHUS B MPOCTPAHCTBE, LEHTP, OCh U
IJIOCKOCTh CHMMETPHH, LIEHTP, OCh U IIIOCKOCTh CHUMMETPUU (PUTYPBI;

CBOOOJIHO ONEPUPOBATh MOHATUSAMH, COOTBETCTBYIOLIMMH BEKTOpPaM M KOOpAWHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH IEHCTBUS HaJl BEKTOPAMU;

pelmaTre 3aJa4d Ha JI0Ka3aTelbCTBO MAaTEMaTHMYECKUX OTHOIIEHHH U HaXOXACHUE
FEOMETPUUECKUX  BEJIMYUH, TPUMEHSS HU3BECTHbIE METOABl IPH  PELICHUH
MaTeMaTUYeCKUX 3aa4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS CIOXHOCTH;

MPUMEHSTH MIPOCTEHIINE MPOrPaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a/1ay;

U3BJIEKATD, peoOpa3oBLIBATh u UHTEPIPETUPOBATH uH(bOpMaIUIO 0
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, IMPEACTAaBICHHYI0 Ha ueprexax u
PHUCYHKax;

IPUMEHSTh TIOJyYeHHbIE 3HAHHS Ha TMpPaKTUKe: CpPaBHUBATh M aHAIU3UPOBATh
pealbHbIE CUTYallUH, MPUMEHATh U3YUYEHHBIE NOHATHS B IMPOLIECCE MOUCKA PELICHUS
MaTeMaTH4ecKu c(HhOpMyJITUPOBAHHON MPOOIEMBI, MOJEINPOBATh PEATbHBIE CUTYallUU
Ha $3bIKE T'EOMETPHH, MCCIENOBAaTh IIOCTPOCHHBIE MOJEIM C MCIOJIb30BAHUEM
reOMETPUYECKUX TOHATHM M TeopeM, ammapara aiareOphl, pemaTb NpaKTHYeCKHe
3a/1a4M, CBSI3aHHbIE C HAXOKEHUEM I€OMETPUYECKUX BEIUYNH;

UMETh TPEJCTaBICHUs] 00 OCHOBHBIX O3Tamax pPa3BUTUS T'€OMETPHUH KaK COCTAaBHOU

qacTH (pyHJAaMEHTa Pa3BUTHS TEXHOJIOTHI.
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K xoniy 11 kiaacca o0ydaromuiicst HAyIuTCs:

CBOOOJTHO OTIEPUPOBATH MOHATUSMH, CBSI3aHHBIMU C IMJIMHAPHYECKON, KOHUYECKON U
cheprueckoi MOBEPXHOCTAMU, OOBSICHITH CITIOCOOBI TTOTYUCHUST;

OIEPUPOBATH TIOHSATHIMH, CBSI3aHHBIMH C TEJIAMH BpAILCHHs: HWIHHIPOM, KOHYCOM,
cdepoii u mapom;

pacrno3HaBaTh Teja BpaileHus (IMIMHIP, KOHYC, cepa u map) u 00BACHATH CIIOCOOBI
MOJIyYEHUS TeJl BPAIICHUS;

KJIaccu(UIUPOBATh B3aUMHOE PACIIOJIOXKEHHUE CPEephI U TUNIOCKOCTH;

BBIYUCIISITh BEJIMYMHBI DJIEMECHTOB MHOTOTPAHHUKOB M TEJI BPAlICHUS, OOBEMBI U
IUIOINAAM MOBEPXHOCTEH MHOTOTPAHHUKOB M TE€J BPAICHHS, TEOMETPHUECKUX TEN C
pUMEHEHUEM (OPMYIT;

CBOOOJHO OTIEPUPOBATH MOHSATUSAMH, CBI3aHHBIMH C KOMOWHAIIMSAMU TEJ BPAIICHUS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cepy W ONMUCAHHBIA OKOJIO chepsl,
cdepa, BiMcaHHAss B MHOTOIPAaHHHK HJIH TEJIO BPAIICHUS;

BBIYMCIISATH COOTHOIICHHS MEXAY TUIOMIAISIMH MMOBEPXHOCTEH U 00BEMaMU TOJOOHBIX
TEJI;

n300pakaTh W3y4aeMble (UTYpHI, BBIOJIHITH (BBIHOCHBIC) IUIOCKHE YEPTEKH W3
PHCYHKOB TPOCTBIX O0OBEMHBIX (PUTYp: BHUI CBEpXy, COOKY, CHU3Y, CTPOUTH CCUCHUS
TEJ BPAICHHUS;

U3BJICKATh, UHTEPIPETHPOBATE M NPeoOpa3OBHIBATH UH(POPMALINIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTYpax, IMPEACTABICHHYIO Ha 4YepTexax |
PHUCYHKAX;

CBOOOJTHO OTIEPHPOBATH TIOHSATHEM BEKTOP B IIPOCTPAHCTBE;

BBITIOJTHSATE ONEPAIMH HAJl BEKTOPaMHU;

3a/1aBaTh IUIOCKOCTh YpaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIMHAT;

pemaTte TEeOMETPUYECKHE 3aJaud Ha BBIUUCICHHE YIIIOB MEXAY TMPSMBIMH U
TUTOCKOCTSIMH, BBIYMCIICHHE PACCTOSHUM OT TOYKH JO IUIOCKOCTH, B IIEJIOM, Ha
MIPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO METO/IA P PEIICHUH;

CBOOOJHO OIEPUPOBATH IMOHSATUSMH, CBSI3aHHBIMUA C JBHKCHHEM B TPOCTPAHCTBE,
3HATh CBOMCTBA JIBM)KCHHIA,

BBITIOJHATh M300pakKeHUsT MHOTOTPAHHUKOB M TeJ BpAIICHUS TPH IMapaJlIeIbBHOM
nepeHoce, MeHTPaTbHOH CHMMETPUH, 3€pPKATbHOH CHMMETPHH, TIPU TTOBOPOTE BOKPYT
npsMOii, mpeoOpa3oBaHus MoA00US;

CTPOUTh CEYCHHUS MHOTOTPDAaHHUKOB W TeJl BpAIICHUSA: CEYCHHS IHIIMHIpPA
(mapainenbHo U MEePIEHAUKYISIPHO OCH), CeYeHHsI KOHYca (TapasuieTbHbIe OCHOBAHHIO
U TIPOXOJISIIKE Yepe3 BEPIIUHY), CEUCHHUS 1apa;

UCIOJIb30BaTh METOJbI TOCTPOCHHUS CEYEHMH: METOJl CIEeIOB, METOJ BHYTPEHHEIro
MPOSKTHPOBAHUS, METOT TIEPEHOCA CEKYIIEH IIIOCKOCTH;

JIOKa3bIBaTh T€OMETPUIECKHIE YTBEPKICHHUS;

NPUMEHSTh TEeOMETpUYeCKHMe (aKThl Ui PEIICHUS CTePEOMETPUYECKHX —3ajad,
MPEIIOJIAaTa0IINX HECKOJBKO IIaroB PEIIeHUs, €ClIM YCIOBUS MPUMEHECHHsI 3aJaHbl B
SIBHOW M HESIBHOU (opMme;

pemaTh 3aJayd Ha JIOKA3aTeIhCTBO MATEMAaTHYECKMX OTHOIICHHH W HaXOXICHUE
TE€OMETPUYCCKUX BEIMYNH;
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[PUMEHATH IPOrPaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU
pELICHUH CTEPEOMETPUIECKUX 3a/1aY;

NPUMEHATh IMOJY4YEHHbIC 3HAHMS HAa MPAKTHKE: CPaBHUBATh, AHAJIM3HPOBATH U
OLICHMBATh PEAIbHBIC CUTYAINH, IPUMEHATh U3yYCHHBIC IOHATHS, TEOPEMBI, CBOICTBA
B Ipolecce ITOMCKAa pEUICHHs MaTeMaTH4eCKu C(HOPMYIMPOBAHHONW MPOOJIEMBI,
MOZACIINPOBATH PCAJIBHBIC CUTYAllUN HaA A3BIKC I'COMCTPUH, UCCICA0BATH TOCTPOCHHLIC
MOJIETIH C HCIIOJI30BAaHUEM I'€OMETPUUYECKUX MOHATHH M TeopeM, ammapara aureOpsl,
pemnIaTh NPakTUYeCKUe 3aa4un, CBSI3aHHBIE C HAXOXK/ICHHEM IeOMETPUYECKHUX BEINYNH;
UMETh TIPEJICTABICHUS 00 OCHOBHBIX JTamax pa3BUTHA I'€OMETPUM KaK COCTaBHON
qacT (pyHIaMEHTa Pa3BUTHS TEXHOJIOTH.
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TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 6 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX U TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb HPSIMBIX U 25
IUIOCKOCTEH B IPOCTPAHCTBE
VYribl U paccTosTHUS 16 1
MHororpanHuKu 7 1
7 BekxTops!l B IpocTpaHCcTBE 12
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 9
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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11 KJIACC

KounyecTBO 4yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM unpposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsbl
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpeHUE, 06001ICHNE 1 15 1
cUcTeMaTu3aluvs 3HaHUI
O06bEéM MHOTOTpaHHHKA 17 1
Tena BpamieHus 24 1
5 [Tnomanu moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrOKeHUS 5 1
7 [ToBTOpeHME, 0600IICHNE 1 17 5
CHCTEMaTH3aINsI 3HAaHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KomaectBo gacos ONeKTpoH
HBIC
dpoB
Ne KonTtpo IIpakTuue Ta Bl
Tema ypoka ™ p Aa ©
/i Bcero JIBHBIC CKHe usydenns | oGpazos
paboThI paboTsl aTeNbHbI
(&
pecypchl
OcHoBHBIE TIpaBUIIa U300pAKEHHUS HA PUCYHKE TNTIOCKOCTH, MApajlIeIbHBIX 1
1 IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsTHS cTepeoMeTpHH: TOUKa, MIPsiMasi, INIOCKOCTb, TPOCTPAHCTBO. 1
2 OcHoBHbIe MpaBuiia H300paKeHUsI HA PUCYHKE ITOCKOCTH, TapauIeIbHBIX
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
[TonsaTHs: Mepecekarmuecs MIOCKOCTH, IIEPECEKAIONIUECs MpsiMast U 1
3 IJIOCKOCTh; MOIYHPOCTPAHCTBO
[TonsATHS: IEpeceKaroIuecs MIOCKOCTH, TIEPECEKAIOIIUECS MTPsIMast U 1
4 IUIOCKOCTB; TIOJIYIPOCTPAHCTBO
MHororpaHHMKH, H300paKeHHe MPOCTEHIINX TPOCTPAHCTBEHHBIX QUTYD, 1
5 HECYILECTBYIOIIUX 00BEKTOB
MHororpaHHuKH, U300pa’keHUE MPOCTEUIINX TPOCTPAHCTBEHHBIX (DUTYD, 1
6 HECYIIECTBYIOIINX 00BEKTOB
7 AKCHOMBI CTEPEOMETPHH U TIEPBBIE CIEACTBUS U3 HUX 1
8 AKCHOMBI CTEPEOMETPHH U TIEpBbIE CIICACTBUS U3 HUX 1
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AKCHOMBI CTepEOMETPHH U TIEpBBIE ClIeCTBUS 13 HUX. CIOCOOBI 3a1aHus

9 IPSIMBIX U IJIOCKOCTEN B pocTpaHcTBe. O003HAUEHUS NPAMBIX U INIOCKOCTEH
N300pakenune ceyeHuil nupaMusl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIAT Yepe3
10 ux péopa. M3o0paxeHue nepeceyeHust MoJy4eHHbIX INIOCKOCTEH.
PackpammBanue NOCTPOCHHBIX CEYEHUI PA3HBIMU L[BETaMU
N300pakeHue ceueHuil mupaMubl, Kyoa U IpU3Mbl, KOTOPbIE TPOXOISAT Yepe3
11 ux péopa. M3o00paxkeHne nepeceyeHust MoIy4YeHHbBIX TUIOCKOCTEH.
PackpamivBanue nocTpOEHHbIX CEYEHHUI pa3HbIMU LIBETAMU
N300pakenue ceueHuil nmupaMupl, Kyoa U Ipu3Mbl, KOTOPbIE IPOXOIAT Yepe3
12 ux péopa. M3o0paxkeHue nepeceyeHust MoJy4yeHHbIX IIOCKOCTEH.
PackpammBanye NOCTPOCHHBIX CEYEHUM pPa3HBIMU LIBETaMU
N300pakeHne ceueHuil mupaMupl, Kyoa U PU3MbI, KOTOPBIE MTPOXOIST Yepe3
13 ux péopa. M3o0paxkenne nepeceyeHust MoIy4YeHHbBIX TUIOCKOCTEH.
PackpanivBanue nocTpOEHHbIX CEYEHHUI pa3HbIMU LIBETAMU
14 Meton cienoB uisl IOCTPOEHUS CEUEHUN
Merton cienoB uist NOCTpoeHus ceueHuil. CBOMCTBA EpeceUeH PSMBIX U
15 IJIOCKOCTEH
Merton cneqoB ajist mocTpoeHus ceueHnid. CBOMCTBa nepeceueHnid MPSIMbIX U
16 | mnockocrei
[TocTpoenue ceuenuii B mupamue, Kyoe mo TpéM ToukaM Ha pEopax.
17 CozaHue BBIHOCHBIX YEPTEXKEHN U 3allMCh IAr0B OCTPOEHUS
18 [TocTpoenue ceueHuit B mupamue, Kyoe 1o TpéM Toukam Ha péopax.
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Cozanue BBIHOCHBIX UYEPTEXKEHN U 3alKCh 1IAar0B IOCTPOEHUS

[Toctpoenue ceuenunii B mupamuie, Kyoe mo TpéM Toukam Ha pEOpax.

19 Co3aaHne BBIHOCHBIX YepTeXel U 3alKCh I1aroB MOCTPOCHUS
ITocTpoenue ceuenuii B nupamue, Kyoe 1o TpéM ToukaMm Ha pEopax.
20 CozaHne BBIHOCHBIX YEPTEXKEHN U 3alKCh 1IAr0B IOCTPOEHUS
[ToBTOpenue nuanumerpun: Teopema 0 NPONOPLUOHATIBHBIX OTPE3KaX.
21 | [lono6ue TpeyronsHUKOB
IToBropenue nmiaanumeTpuu: Teopema Menenas. PacueTsl B ceueHUsIX Ha
22 BBIHOCHBIX YepTekax. Mcropus pa3BUTHS MIIAHUMETPUU U CTEPEOMETPUU
23 KonTponbnas pabota "Akcuomsl crepeomerpun. Cedenust"
B3aumHoe pacronoxeHue npsiMbix B IpocTpaHcTBe. CKpelrBaromuecs
24 npsimble. [Ipu3Haku ckpenuBaromuxcs npsaMeix. [lapamiensHblie mpsiMbie B
MIPOCTPAHCTBE
Teopema o cymiecTBOBaHUN M €JMHCTBEHHOCTH MPSIMOI MapasuieabHON
o5 JTAHHOM MPsIMOH, MPOXOAAIIEH Yepe3 TOUKY IPOCTpaHCTBA U HE JIeXkalle Ha
JaHHOM mpsiMoii. JleMMa o epeceueHnH NMapasuieNbHbIX TPSMBIX MJIOCKOCTHIO
[TapannenbHOCTh TpeX NpsIMbIX. Teopema 0 TpPEX mapajieNnbHbIX MPSMBIX.
26 | Teopema 0 CKPEIIMBAIOMIUXCS MPSAMBIX
[TapannensHoe npoekTrpoBanre. OCHOBHBIE CBOMCTBA NAPAJIIEIBLHOTO
27 npoektupoBanus. 300paxeHue pa3Hbix GUryp B napamienbHOW IPOEKIUN
LlentpasbHas npoeKuus. YTroj ¢ COHANpPaBICHHBIMUA CTOPOHAMHU. YTOI MEXIY
28

MpsAMBbIMHA
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3a;[aq1/1 Ha JO0Ka3aTCJIbCTBO U UCCICJOBAHUC, CBA3AHHLIC C PACIIOJIOKCHUCM

29 MPSIMBIX B IPOCTPAHCTBE
[TonsTHs: mapanmienbHOCTh IPSIMOM U IJIOCKOCTH B IpocTpaHcTBe. [pu3Hak
30 MapajuiebHOCTH MPSMOU U TIOCKOCTH. CBOMCTBA MapaieIbHOCTH IPSIMOU U
IJIOCKOCTH
['eomeTpuueckue 3a1aun Ha BBIYUCIICHHUE U JI0KA3aTEIbCTBO, CBSI3aHHBIE C
31 MapajuieIbHOCTBIO MPSMBIX U IJIOCKOCTEHN B IPOCTPAHCTBE
[TocTpoenue ceueHus:, MPOXOIAIIETO Yepe3 NaHHYIO0 MPSIMYIO Ha YEPTEKE U
32 MapajuieJIbHOTO APYroi npsMoi. Pacuér oTHoOIIEHHI
[MapannensHas TpoeKLUs, IPUMEHEHHUE AJIsl IOCTPOSHUS ceueHul Kyda u
33 napauienenunena. CBoicTBa napaiesaenunena 1 Ipu3Mbl
34 [TapannenpHbie maockocTyu. IIpu3Haky napanienbHOCTH IBYX IJIOCKOCTEN
Teopema o mapanienbHOCTH ¥ €IMHCTBEHHOCTHU TUNIOCKOCTH, TPOXOASIIEH
35 yepe3 TOUKY, He IPUHAIIECKAITYIO TaHHOW MJIOCKOCTH U CIIEJCTBUS U3 HEE
CBoiicTBa napajieNbHbIX INIOCKOCTEN: O NApAIIEIbHOCTH MPAMBIX
36 MepecevyeHus IpH MepeceyeHun ABYX NMapajlieIbHbIX JIOCKOCTEN TpeThen
CBoiicTBa mapajuIeNIbHBIX TUIOCKOCTEN: 00 OTpe3Kax MapauiebHbIX MPSMBIX,
37 3aKITIOYEHHBIX MEXKTY MapauIeIbHBIMU TJIOCKOCTSIMH; O TIEPECEYCHUH TIPSIMOM
C IByMsI TapaJiIeIbHBIMU TJIOCKOCTSIMU
38 [ToBTOpenue: Teopema [Tudaropa Ha miaockocTu
39 [ToBTOpEHME: TPUTOHOMETPUS MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
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CaoiicTBa Ky0a 1 MPSIMOYTOJIBHOTO MapauIeenuIeaa

40
a1 Beruuciienue JUiH OTpe3KOB B KyOe U PSIMOYTOJIbHOM HapaljieNenuIee
[lepneHIUKyYIAPHOCTD NPAMON U IIIO0CKOCTH. [Ipu3HaK NepreHIuKyYISPHOCTH
42 IIPSIMON U TUIOCKOCTH
[lepneHUKYIAPHOCTD NPSIMOM U IVIOCKOCTH. [Ipu3HaK neprnesauKyIspHOCTH
43 | mpamoit ¥ MIOCKOCTH
Teopema o cynieCTBOBaHMH U €AMHCTBEHHOCTH MIPSIMOM, IPOXOSAILEH Yepes
44 TOYKY IIPOCTPAHCTBA U NEPIEHIUKYIIIPHON K IITIOCKOCTH
45 [InockoCTH ¥ EPIEHANKYIISIPHBIE UM IIPSIMbIE B MHOTOTpaHHUKAX
46 [1nockoCTH ¥ IEPIEHANKYIISIPHBIE UM MIPSIMbIE B MHOTOTPaHHUKAX
[lepnennukynsp u HaknoHHas. [locTpoeHue nepneHANKyIspa u3 TOYKU Ha
47 IPAMYIO
Ilepnennukynsp u HaknoHHas. [locTpoeHue nepneHaAuKyIsapa 3 TOYKU Ha
48 | mpamyio
49 Teopema o Tpéx nepneHaAUKyIApax (MpsiMas ¥ oOpaTHAs)
50 Teopema o Tpéx nepneHaAuKysIpax (mpsimas 1 oOpaTHasi)
51 VYroa Mexay CKpeluBaroIUMUACS MPSIMBbIMU
[Touck neprneHauKyISpHBIX MPSAMBIX C IIOMOILBIO EPIEHIUKYISPHBIX
52 | nnockocreit
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OpToroHanbHOE IPOEKTUPOBAHUE

53
ITocTpoenue ceuenuit Kyoa, IpU3Mbl, IPAaBUIBHOM MUPAMUIBI C TOMOILBIO
54 OPTOrOHAJILHOW IPOEKINU
IToctpoenue ceuenuit Kyoa, IpU3Mbl, IPABUIBHOM MUPaMU/IbI C IOMOLIBIO
55 | oproronansHoi IMpoeKIuK
CuMMeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO IIIOCKOCTH. [limockoctu
56 CUMMETPUI B MHOTOTpaHHHUKAX
ITpu3HaK neprnesaAuKyISpHOCTH NPSMOM U INIOCKOCTH KakK ClIeACTBUE
57 CUMMETpPUHU
58 IIpaBuabHBIE MHOTOTPAaHHUKU. Pacyér paccTossHUM OT TOUKM 710 TNIOCKOCTH
59 [IpaBunbHBIE MHOTOTPaHHHUKHU. Pac4€T pacCTOSIHUI OT TOYKHU 10 INIOCKOCTH
CriocoObl OIyCTUTh NEPIEHANKYISAPBI: CAMMETPUS, CABUT TOUKH 10
60 | mapannensHoii npamoit
61 CaBur no HenapauienbHON NPSIMOM, U3MEHEHUE PaCCTOSHUMN
KontponbHas padota "B3anMHoe pacioyioskeHHe MPsIMbIX U MJIOCKOCTEN B
62 | mpocrpancree”
[ToBTOpEHME: Yroa MexAy NpsIMbIMU Ha IJIOCKOCTH, TPUTOHOMETPHS B
63 IPOU3BOIEHOM TPEYTOIBHUKE, TEOPEMA KOCHHYCOB
64 IToBTOpEHME: YrOa MEXAY CKPEIUBAOIIUMHUCS IPSIMBIMU B IIPOCTPAHCTBE
65 I'eomeTprueckue METOABI BEIYUCIEHUS YIJIa MEXY NPSMBIMH B
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MHOT'OrpaHHUKax

JByrpanubiii yroj. CBOMCTBO JMHEUHBIX YTJIOB JIBYTPaHHOIO yIJia

66
IlepnennukynspHeie maockocTy. CBOMCTBA B3aUMHO NEPICHIANKYIISIPHBIX
67 IJIOCKOCTEN
[Ipu3Hak nepneHaAuKyJIIpHOCTH IUIOCKOCTEH; TeopeMa O IIPSIMOM IEpeCeUeHUs
68 JBYX INIOCKOCTEHN NEPIEHANKYIIAPHBIX TPEThEN IIIOCKOCTH
[IpsimoyrosbHbII Napajuienenunen; Kyo; u3MepeHus, CBoiicTBa
69 IIPSIMOYTOJIBHOTO IIapaJuleIIenuIe1a
Teopema o nuaroHanu NpsSAMOYrOJIBHOIO MAapaJlIeNICIAIIEa U CIEICTBUE U3
70 Heé
CrepeoMeTpuuecKre U NPUKIAIHbIE 33a4l, CBI3aHHbIE CO B3aUMHBIM
71| pacnonosxkeHreM OpAMBIX U IJIOCKOCTH
[ToBTOpEeHME: CKpemMBarOIuecs MpsMbIE, MapajlyIesIbHbIE IITIOCKOCTH B
72 CTaHJIapTHBIX MHOTOI'PaHHUKAX
ITapa napayiesnbHbIX IIIOCKOCTEN Ha CKPEIIUBAIOIINXCS MPSAMBIX, PACCTOSIHUE
73 MEXy CKPEIMBAIOIIMMUCS IPSIMBIMHU B IIPOCTBIX CUTYaLUIX
74 PaccrosiHMe OT TOUKM 10 TUIOCKOCTH, PACCTOSHHUE OT IPSIMOM 10 TUNIOCKOCTH
Beruncnenue paccTosHANA MEKIy CKPEIIUBAOIIUMUCS MPSAMBIMU C TOMOILBIO
75 EPIEHAUKYISAPHON TIOCKOCTH
TpéXrpaHHblid yroyi, HEpaBeHCTBa I TPEXTPaHHBIX yIioB. Teopema
76

[Tudaropa, TeopeMbl KOCHHYCOB U CUHYCOB ISl TPEXTPAHHOTO yTJia
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DneMeHTHI CPepUIECKOi TeOMETPUH: T€0Ie3NUECKHEe JTHHUH Ha 3eMIie

77
78 KontponbHas padota "Y1ibl 1 pacctosHus"
79 Cucremaru3zanus 3HaHuM "MHOTOrpaHHUK U €T0 3JIEMEHTHI"
80 IInpamupa. Buael nupamun. [IpaBunsHas nupamuia
81 IIpusma. IIpsamas u HaknoHHas npusmel. [IpaBuiibHas npusma
82 [Ipsmoii napamienenunesn, NpsIMOYToJIbHBIN Mapaienenumnes, Kyo
83 Beinyxiible MHOrorpanHuku. Teopema Oitiiepa

Beinyxiieie MHOrorpanHuku. Teopema Oitiepa. [IpaBunbHbie 1
84 MOJIyTIPAaBUIIbHBIE MHOTOTPaHHUKHU

yI

85 Kontponbnas padota "MHuororpanHuku”
86 [TonsiTre BeKTOpa HA MJIOCKOCTH U B POCTPAHCTBE
87 CymMma BEKTOpOB
88 Pa3nocTe BekTOpOB
89 [IpaBuno nmapamienenumnena
90 YMHOkEHNE BEKTOpa Ha YHCIIO

Paznosxenue BekTopa 1o 6a3ucy TpéX BEKTOPOB, HE JISKAIINUX B OJHOU
9 IUIOCKOCTH
92 CkansipHO€E IPOU3BEIEHUE
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93 Boluucnenue yria Mex1y BEKTOpaMu B IPOCTPAHCTBE 1
94 [Ipocreiimune 3aa4u ¢ BEKTOpaMu 1
95 [Ipocreiimue 3aga4u ¢ BEKTOpaMu 1
9% IIpocreiimume 3ana4u ¢ BEKTOPaMHU 1
97 IIpocreiimue 3a1a4u ¢ BEKTOPaMHU 1
98 O06o0menne 1 cucTeMaTu3aus 3HaHUK 1
99 O000111eHIE U CUCTEMATHU3aIlUs 3HAHUI 1
100 HroroBas koHTposIbHAs paboTa 1 1
101 | HTOroBas KOHTPOJIbHAS pabora 1 1
102 O06o0muieHne 1 cucTeMaTu3ays 3HaHUH 1
OBLIEE KOJIMYECTBO YACOB IT10 [TPOT'PAMME 102 6 0
11 KIIACC
KonnuectBo yacos DNEeKTpOH
HBbIC
Ne uudpos
Tema ypoka Kontpo IIpaktnue = /[lara BIC
n/ Bcero JbHBIE cKue M3ydeHHs = 00pa3oB
I paboTsI paboThl aTeybHBI
(S
pecypcsl
1 [ToBTOpenue Tems! "KoopArHATEl BEKTOpA Ha INIOCKOCTH U B IPOCTPAaHCTBE" 1
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[ToBTOpenue Temsl "CkansgpHoe IPON3BEIEHUE BEKTOPOB"

[ToBTOpenue Temsl "Bolunicienne yria Mexay BEKTOpaMH B TPOCTpaHCTBE"

[ToBTOpeHme TeMb! "Y paBHEHHE TIPSIMOM, TTPOXOIAIIEH Yepe3 IBE TOUKH"

ypaBHeHI/IC IJIOCKOCTH, HOpMaJib, YPaBHCHHUC IIJIOCKOCTH B OTPE3KaAX

YpaBHEHHE TUIOCKOCTH, HOpMaJjlh, YpaBHEHHUE IIOCKOCTH B OTPE3Kax

BekTopHoe npou3sBeieHue

JIuneilinbie HCPaBCHCTBA, JIMHEWHOE IIporpaMMUupOBaHUC

©O© | 0 N o wiN

JIuHeiiHbIe HEPaBEHCTBA, IMHEMHOE MPOrpaMMUPOBAHUE

1
1
1
1
1
1
1
1
HAINTHYECKHE METO/IBI Pacuéra yria MeKAy MPsIMBIMA B MHOTOTPaHHUKAX
10 A 1
HAIUTHYECKHE METO/IBI paciyéra yria MeXIy IIIOCKOCTSMHU B MHOTOTpaHHUKAX
11 A y y 1
12 dopmyra paccTOSHUS OT TOYKH JI0 TUIOCKOCTH B KOOPAWHATAX 1
aXOXKJCHUE PACCTOSHUI OT TOYKH JI0 TUIOCKOCTH B KyOe
13 H y0 1
14 Haxosxenue paccTosHUuN OT TOYKH JI0 IUIOCKOCTH B IIPABIIIBHON TUPAMUJIC 1
15 KonTponbHas pabora "AHanutudeckas reomerpus'” 1
€4eHUs] MHOTOTPAaHHUKOB: CTaHIaPTHBIE MHOTOTPaHHUKN
16 C 1
17 CeueHnst MHOTOTPAaHHHAKOB: METO]] CIIEIOB 1
18 CedeHusi MHOTOTPAHHUKOB: CTaHAAPTHBIE TUIOCKOCTH, MIEPECEUCHHS IPSMBIX U 1
IIJIOCKOCTEN
19 [TapannensHble IPsIMbIE U MIIOCKOCTH: MapaJUICIbHbIE CEUCHUS 1
20 [NapamienbHble TPSIMbIC U TUIOCKOCTH: PACYET OTHOIICHUH 1
21 [TapannensHble MPSIMbIE U MIIOCKOCTH: YTl MEXKIY CKPEIIMBAIOLIMMUCS MPSIMBIMH 1
29 [NepniennuKynsipHBIC TPSMBIE U TUIOCKOCTH: CTaHAAPTHBIC Taphl 1
NEPIEHIUKYIISIPHBIX INIOCKOCTEH U MPSIMBIX, CHMMETPHU MHOTOTPaHHHKOB
23 [lepnennuKynsipHBIE IPSMBIE U INIOCKOCTH: TEOpEMa O TpeX MEePIeHIUKYIIIpax 1
24 [NeprieHnuKyNsIpHBIE TPSMBIE U TUTOCKOCTH: BBIYHCIICHUS JUIMH B MHOTOIPaHHUKAX 1
o5 [ToBTOpeHue: mIomaIM MHOTOYTOJIBHUKOB, (POpMYJIBI IS TUTOIIAAEH, COOOpasKeHHs 1
nogoous
2% [ToBTOpeHue: oA M MHOTOYTOJIBHUKOB, (POPMYJIBI 17151 IUTOIIAAEH, COOOpasKeHHS 1
oI00HsI
97 [ToBTopeHwue: TIIONMa MHOTOYTOJILHUKOB, (POPMYJIBI JUTS TUIOINAIeH, COOOpasKeHHS 1
noxoous
28 [Inomaan ceyeHN i MHOTOTPaHHHUKOB: TUIOLIAIN IOBEPXHOCTEH, pa3pe3aHus Ha 1
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4acTH, COOOpasKeHUs TTOJ00MS

Inomaau ceyeHnit MHOTOTPAHHUKOB: TLIONIAAM TOBEPXHOCTEM, pa3pe3anus Ha

29 1
4acTH, COOOpaKeHus: ToZo0us
30 Kontponbnas padora "[loBTopeHre: MHOTOrpaHHUKH, CEUYSHHS MHOTOTPaHHUKOB" 1
31 O61BEM Tena. O0beM NPSAMOYTONIBHOTO MapajieNenunena 1
32 3amaun 06 ynBoeHNH KyOa, 0 KBapaType KyOa; O TPUCEKIHH yTia 1
33 CrepeoMeTpuiecKue 3aJauy, CBI3aHHbIE ¢ 00bEMOM HPSMOYTOIBHOTO 1
napauenenumnena
34 [Ipuknanxbie 32241, CBSI3aHHBIE C BEIYUCICHHEM 00BEMA PSIMOYTOIBHOTO 1
napauenenumnena
35 O0BEM TIPAMOiT TPU3MBI 1
36 CrepeoMeTpuiecKue 3aa9u, CBI3aHHbBIE C BBIYMCICHUEM 00BEMOB MPSIMOI TPU3MBI 1
37 [Ipuxmamabie 3a1a49u, CBsI3aHHBIE ¢ 00BEMOM TIPSIMOM TIPU3MBI 1
38 BBI‘-II/ICJICHVI/IG 00BEMOB TeJT ¢ TIOMOIIBIO OTIPEACIEHHOTr0 HHTerpata. O0béM 1
HAKJIOHHOM MPHU3MBbI
39 Brruncnenre 00EMOB Te ¢ IOMOIIBIO OTIpeAeIEHHOro HHTerpaia. O0béM 1
MUPaAMHIBI
40 dopmyna 06béMa mupamuabel. OTHOIICHHE 00HEMOB TUPAMUJ C OOIIMM yTIOM 1
41 dopmyna 06véma nupamuasl. OTHOIIEHHE 00BEMOB MUPAMUJL C OOLIUM YIJIOM 1
42 CrepeoMeTprUYECKHE 3a/1a4d, CBI3aHHBIC C 00bEMaMU HAKJIIOHHON HPU3MBbI 1
43 CrepeoMeTpuiecKue 3aJauu, CBI3aHHbIE ¢ 00bEMaMH TUPaAMHIbI 1
44 [puknagusie 3a1aun 1o Teme "O0BEMBI T, CBA3aHHBIC ¢ 00BEMOM HAKIIOHHOH 1
MIPU3MBI
45 [puxmamasie 3agauun o Teme "OOBEMBI Ten", CBSA3aHHBIE C 00HEMOM THPAMUIBI 1
46 [Mpumenenne o6bEMOB. BrrunciieHre paccTOsSHUS 0 TIIOCKOCTH 1
47 KonrtponbHas padora "O6bEM MHOTOrpaHHHKA" 1
48 Hunmaapuyeckas MOBEPXHOCTh, 00pa3yrOIUe HMINHAPHIECKON TOBEPXHOCTH 1
49 Hunuuap. psmoii kpyrosoit nunusaap. Ilnomans NoBepXHOCTH LWIMHIPA 1
50 Konnueckast moBepxXHOCTb, 00pa3yronue KOHMYecKoi nosepxHoctu. Konyc 1
51 CeueHne KoHyca ITOCKOCTHIO, MapauIeTLHOMN MITOCKOCTH OCHOBAHUS 1
52 Y ceu€HHbIif KoHyC. M300pakeHre KOHYCOB M YCEUEHHBIX KOHYCOB 1
53 [Tnomane 6OKOBO MOBEPXHOCTH U MOITHOW MOBEPXHOCTH KOHYCa 1
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54 [Inomans 60KOBOH MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH KOHYCa 1

55 CrepeoMeTprieCcKUe 3a]]a9d Ha JIOKA3aTeIbCTBO U BHIYHCIICHUE, TOCTPOCHUEM 1
CEYCHUM LMJIMHAPA, KOHYCa

56 CrepeoMeTprieCcKUe 3a]]a9 Ha JIOKA3aTeIbCTBO U BHIYHCIICHUE, TOCTPOCHUEM 1
CeueHH MIMHPA, KOHyCa

57 [Ipuknagubie 3a1a4u, CBI3aHHbIE C [UIUHIPOM 1

58 [Ipuknanuble 3a1a4u, CBI3aHHBIE C TUIUHIPOM 1

59 Cdepa u map 1

60 Iepeceuenue cdepsl 1 mapa ¢ WIockocThio. Kacanue mapa u cdepsl mIoCKOCTHIO. 1
Bun u n3o0paxkenue mapa

61 [Nepeceuenwue cdepsl 1 mapa ¢ MWIOCKOCTHI0. Kacanue mapa u cdepbl mIocKoCThIo. 1
Buj u n3o0paxkenue mapa

62 Ypasuenune chepsl. [Inomans chepor u e€ gacteit 1

63 Cummerpus cdepsl U mapa 1

64 CrepeoMeTpUIeCKHUE 3a]]a9 Ha JIOKA3aTeIbCTBO U BHIYMCIICHUE, CBSI3aHHBIC CO 1
cdepoit u mapom, MOCTPOSHNUEM UX CEUEHHH IIOCKOCTHIO

65 CrepeoMeTpUIeCKHUE 3a]]a9 Ha JIOKA3aTeIbCTBO U BHIYMCIICHUE, CBSI3aHHBIC CO 1
cdepoil ¥ mapoM, MOCTPOSHNUEM UX CEUCHHUH MIOCKOCTHIO

66 [puknagubie 3a7a49u, CBSI3aHHbBIE CO CPEPOii U IAPOM 1

67 IToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH, BEIYMCICHUS B OKPY)KHOCTH, 1
CTaHJapTHBIC IOJ00US

68 PaznuuHble KOMOMHAIMY TeJ BpaIlleHUs 1 MHOTOTPaHHUKOB 1

69 3anaun o TeMe "Tena u MOBEPXHOCTH BpaleHUs" 1

70 3agauu 1o Teme ""Tena u MOBEpXHOCTH BparieHus" 1

71 KonTponbHas pabora "Tena u moBepXHOCTH BpareHus" 1

12 O6béM mmmHApa. Teopema 06 00BEME MPSAMOTO MWITHHIPA 1

73 Brruncnenue 00bEMOB TeJ ¢ TIOMOIIBIO ONPeAeaEHHOro nHTerpaia. O0bEM KoHyca 1

74 [Tnomany 60KOBOI ¥ OTHOM MTOBEPXHOCTU KOHYCa 1
CrepeoMeTpriecKue 3a/1a9u, CBI3aHHbBIE C BBIYHCICHHEM 00BEMOB IIMITHHPA,

75 1
KOHyca

WKJIaIHBIE 3a]1a4H 110 TeMe 'BEMBI U TUIOIAIN TIOBEPXHOCTEH Te
76 II "O0 " 1
77 O0béM mapa u mrapoBoro cexropa. Teopema 06 00bEMe mapa. [lnomans chepsr. 1

CrepeoMeTpuiecKue 3aauy, CBA3aHHbIE C BbIUKMCIEHUEM 00BbEMOB 111apa, I1apoBOro
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CCTMCHTA U IIapOBOr'o CCKTOpa

[Ipuknagasie 3amauu o Teme "OO0BEMEI Ten", CBsI3aHHBIC ¢ 00BEMOM ITTapa 1

78 mwiomaapto cheprl. COOTHOMIEHHS MEKAY MIIOMIAISIMUA IOBEPXHOCTEH 1 00BEMaMu 1
HOXOOHBIX TEII
[Mono6urle Tena B mpocTpancTie. VizMeHeHne 00bEMa ipu mogo0uu.

79 CrepeoMeTpHUYECKHE 3a/1a9H, CBI3aHHBIE C BRIYUCICHIEM 00BEMOB TEJ M TUTOIIA ISk 1
MOBEPXHOCTEN

80 Kontponbnas padota "[lnomaan noBepxHOCTH U 0OBEMBI KPYTIIbIX TET" 1

81 Hewxkenus npoctpancTsa. OtoOpaxenus. JIBuwxeHus u paBeHCTBO (uryp. O0mue 1
CBOIMCTBA ABMKECHUHI

82 Buapl aABrKeHUI: DapauieabHbIN EpEHOC, IEHTPaIbHASI CAMMETPUS, 3€pKaJIbHAs 1
CUMMETPHUS, IOBOPOT BOKPYT MPSIMOM

83 [Ipeobpazosanus nonoous. [Ipsmas u chepa Diinepa 1

84 I'eomeTpuyeckue 3amaun Ha TPUMEHEHHUE ABIKECHUS 1

85 KonTposbHas padora "BekTopsl B ipocTpaHcTBe” 1
Ob6o06maromiee moBToperne 11 moHATHIA 1 MeTOAOB Kypca reomerpun 10-11

86 KJIaCCOB, CUCTeMaTu3alus 3Hanuii: "[lapanienbHocTh IpSAMBIX U INTOCKOCTEH B 1
pocTpaHcTBe"

87 O6o06matomee nopropenre 11 nousTHid 1 MEeTOAOB Kypca reomerpun 10-11 1
KJIaCCOB, CUCTEMaTH3alus 3HaHui: "BekTopsl B mpocTpaHncTae"

88 O6o06maromee nopropenre 11 nousTH 1 METOAOB Kypca reomerpun 10-11 1
KJIaCCOB, CUCTEMaTH3alus 3HaHui: "BekTopsl B mpocTpaHncTae”

89 O6o0maromee nopropenre 11 nousTuil 1 MeTonoB Kypca reomerpun 10-11 1
KJIACCOB, CUCTeMaTu3alus 3HaHuii: "O0beM MHOrOrpaHHHKA"

% O6o0maromee nopropenre 11 nonsTuil 1 MeTonoB Kypca reomerpun 10-11 1
KJIACCOB, CUCTeMaTH3aIus 3Hanuii: "O0beM MHOTOTpaHHHKA"
O6o0maroniee nopropenre 11 nonsTuil 1 MeTonoB Kypca reomerpun 10-11

91 KJIACCOB, CUCTeMaTu3alus 3HaHuii: "l nomaan moBepXHOCTH 1 00BEMBI KPYTIIBIX 1
Ten"
O6o06maromee nosroperre 11 nousTH 1 METOAOB Kypca reomerpun 10-11

92 KJIaCCOB, cUCTeMaTu3anus 3HaHuit: "I lnomany moBepxXHOCTH U 00BEMBI KPYTIIBIX 1
Ten"

93 Hroropast KOHTpOJIbHAS paboTa 1

94 Wtorosast KoHTpoJbHAs paboTa 1
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95 [ToBTOpeHnue, 0600LIIeHNE U CHCTEMAaTU3AIMsI 3HAHUH 1

9% Hcropust pa3BUTHsI CTEPEOMETPHHU KaK HayKH 1 €€ poJb B Pa3BUTHH COBPEMEHHBIX 1
WHXECHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

97 Hcropust pa3BUTHsI CTEPEOMETPHHU KaK HayKH 1 €€ poJb B Pa3BUTHH COBPEMEHHBIX 1
WHKCHEPHBIX 1 KOMITBIOTEPHBIX TEXHOJIOTHI

98 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJb B pPa3BUTHUU COBPEMEHHBIX 1
WHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

99 Hcropust pa3BUTHS CTEPEOMETPUH KaK HAYKH U €€ poJib B Pa3BUTHUU COBPEMEHHBIX 1
WHKCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHI

10 Hcropus pa3BUTHS CTEPEOMETPUH KaK HayKu U €€ POJib B PAa3BUTHU COBPEMEHHBIX 1

0 WHXCHEPHBIX M KOMITBIOTEPHBIX TEXHOJIOTHIA

10 Hcropust pa3BUTHSI CTEPEOMETPHUH KaK HAYKH U €€ POJib B Pa3BUTHH COBPEMEHHBIX 1

1 WHXECHEPHBIX H KOMITBIOTEPHBIX TEXHOJIOTHI

10 Hcropust pa3BUTHSI CTEPEOMETPHUH KaK HAyKH U €€ POJib B Pa3BUTHH COBPEMEHHBIX 1

2 HMHXEHEPHBIX U KOMIIBIOTEPHBIX TEXHOJIOTHU

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJbHOM ITPOI'PAMMBI

10 KJIACC
Kon .
TR IIpoBepsiemble NpeMeTHbIE Pe3yJILTATbI 0CBOCHHS! OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHero 001ero od0pa3oBaHusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsAMasi, INIOCKOCTb
79 [IpuMeHsTh aKCMOMBI CTEPEOMETPHH M CJICICTBUS U3 HUX INPH PEHICHUU
reOMEeTPUUECKUX 3a]a4
73 OnepupoBaTtb NOHATUAMM:  Mapajlie/bHOCTs U IEPICHAUKYIAPHOCTS
NPSMBIX U IIOCKOCTEH
74 KnaccudunumpoBaTh B3aUMHOE DPACHOJOXKEHHE MPSAMBIX M TUIOCKOCTEH B
IPOCTPaHCTBE
OnepupoBaTh MOHATUSAMH: JBYIPaHHBIA Yroj, T'paHM ABYI'PAHHOIO YrJja,
7.5 peOpo JIBYrpaHHOrO yIia, JUHEHHBIM yroja JBYTpaHHOrO yIJia, rpajycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBarh MOHATHAMHU: MHOTOTPAaHHUK, Bbmylcnmvﬁ U HEBBITYKJIBIHA
MHOT'OT'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, MPaBHJIbHBIA MHOTOI'PaHHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BH/bl MHOTOIPaHHHMKOB (IMpamuaa, MOpU3Ma,
' IPSIMOYTOJIbHBIN Mapaienenumnen, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE M HEBBIMYKJIble MHOTOI'PAaHHHUKH, MTPABUIIbHbIE
MHOTOTpPaHHHUKH, TPSIMbIE U HAKIIOHHBIE TTPU3MBI, MTapaJlIeIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUSMH: CEKYIIas TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBACHATH MPUHIIUIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIIOIB3YSI
METO/I CJIEJIOB
CTpouTh CeYEeHHST MHOTOTPAHHHKOB METOJOM CIIEZIOB, BBIMOJHATH
7.11 (BBIHOCHBIE) IJIOCKHE YEPTEXKH W3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYD:
BU/] CBEpXY, COOKY, CHU3Y
Pemarp 3ajaun Ha HaxoXKIEHHE T'€OMETPUYECKUX BEIMYUH IO oOpas3nam
WIA QITOpUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTHYECKUE METOMbl IpH
7.12 pEIICHNH  CTAaHIAPTHBIX MaTeMaTHYeCKHMX 3ajad Ha  BBIYHCIICHHE
paccTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKH 1O MPSAMON, OT TOUYKUAO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMU
Pemarp 3a7aun Ha HaxoOXXJEHHE T'€OMETPUYECKUX BEIMYUH IO oOpas3nam
WIA QITOpUTMaM, IPHUMEHSS HW3BECTHHIC AHAIUTUYECKUE METOMbl IpH
7.13 pEIICHHH CTaHIAPTHBIX MaTEMaTHYeCKMX 3aJad Ha BBIYHCICHHE YIIIOB
MEXIY CKPEUIMBAIOIIUMUCS MPSAMBIMH, MEXIY MNPSIMOH M IUIOCKOCTBIO,
MEXY IUIOCKOCTSIMH, JBYTPaHHBIX YIJIOB
Bbruucnate 00bEMBI M IUIOIAAN OBEPXHOCTEH MHOTOIPaHHUKOB (TIpU3Ma,
7.14 nupamMpia) ¢ MpPUMEHEHHEM (OpMYJ, BBIUUCIATH COOTHOLICHHUS MEXIY
IUIOINAASIMUA IOBEPXHOCTEH, 00BEMaMU MOAOOHBIX MHOIOIPaHHUKOB
7.15 OnepupoBaTh TOHSATHUAMH: CHMMETPHUS B MPOCTPAHCTBE, IIEHTP, OCh H
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MJIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (DUTYPBI

W3Bnekatb, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HHGMOpPMALHUIO O

7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YyepTekax U pUCYHKAxX
[TpumensaTs reomerpudeckue GakThl IJI PELICHUS CTEPEOMETPUYECKUX
7.17 3a7a4, MPEANOJararllinX HECKOJIbKO IIAaroB pEIICHUs, €CIU YCIOBUS
IpUMEHEHHUs 3aJaHbl B ABHOM opme
718 [TIpumensaTs mpocTeidine MNpOrpaMMHBIE CPEICTBA M AIIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEILIEHUN CTEPEOMETPUUECKHX 3a]a4
719 [IpuBoauTE mpHUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B IPUPOIE H
KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpumeHsTh MOMy4YeHHbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PEaJbHBIC
CUTyallUd U NMPUMEHATh U3YUYECHHBIE TIOHATHS B MpPOILEcCe MOUCKA PEIeHUs
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEabHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJENIU C
MCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEM, almapara aiareopsl,
pewatb ~ MpakTUYECKHE  3aJaud,  CBS3aHHblE C  HaXOXKICHUEM
TreOMETPUYECKUX BEITHYUH
11 KJIIACC
Kon .
TR D IIpoBepsiemble Npe1MeTHbIE Pe3yJILTAThI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbl CpeiHero o01ero 00pa3oBaHus
pe3yJabTarTa
6 I'eomeTpus
OnepupoBaTh HOHATHAMU: IMJIUHJIPUUYECKass MOBEPXHOCTh, 0Opa3yrolye
6.1 HWIMHJIPUYECKON TOBEPXHOCTH, IWJIMHAP, KOHUYECKass IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena BpaiieHus (LMIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOJTYYSHHS TEJI BPALLICHUS
6.4 KnaccuduimpoaTs B3auMHOE pacnojokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBaHHE CErMEHTa, BhICOTA
6.5 CErMEHTa, IIApOBOM CJIO, OCHOBAaHME LIAPOBOrO CJOs, BHICOTA IIAPOBOI0O
CJ1051, IIAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOHIAAM  TIOBEPXHOCTEM Ten  BpallleHus,
' reOMETPUUECKUX TeJl C MPUMEHEHUEM (HopMyIT
OnepupoBaTh TNOHATHSAMU: MHOTOTPAaHHUK, BIHMCAaHHBIH B cdepy H
6.7 ONMCAHHBIN OKOJO cdepbl, cepa, BIMCAHHAS B MHOTOIPAHHUK WM TEJO
BpalIeHUs
6.8 BbIUnCIATE COOTHOIIEHUSI MEXY IJIOUIAIIMU TIOBEPXHOCTEH U 00bEMaMu
' IMOOOOHBIX TEI
6.9 N3ob6paxxaTh u3yyaemble (GUIYphl OT PYKH M C NPUMEHEHHEM IPOCTBHIX
' YepTEKHBIX MHCTPYMEHTOB
6.10 BbInonHATE  (BBIHOCHBIE) IUIOCKME YEpPTEXKU U3 PHCYHKOB IPOCTBIX

00BbEMHBIX (Uryp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
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BpallleHus

6.11

W3Brekatb, WHTEPIPETHPOBATH M MPeoOpa3oBbIBaTh HHGOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (Urypax, NpeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

6.12

[IpumensTh reomeTpuueckue (GakThl IS PELUICHUS CTePEOMETPHUYECKHX
3a/1a4, NOPEANOJAaralolliuX HECKOJIbKO UIaroB pEIIeHUs, €CIU YCIIOBUS
MIPUMEHEHHUS 3aJIaHbl B ABHOU (hopMme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINOTHATE  ICHCTBUS  CIIOKCHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHCIO, OOBSICHATH, KAKUMHU CBOWCTBAMU OHU
0o0J1a1aroT

6.15

6.16

[IpumensTh npaBuiIO Napauieaenuneia Ipyu CI0KEHUN BEKTOPOB

OHGpI/IpOBaTI) IMOHATHUAMUA: AOCKAPTOBBI KOOpPAWMHATBI B IMPOCTPAHCTBE,
BCKTOpP, MOAYJIb BEKTOpA, PAaBEHCTBO BCKTOPOB, KOOPAUHATBI BEKTOPA, YI'OJl
MCKAY BCKTOPAMH, CKAJIAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIAaHAPHBIC BEKTOPLI

6.17

HaXOI[I/ITL CYMMY BCKTOpPOB M IPOHU3BCACHUC BCKTOpPAa Ha YHCIO, YIoJ
MCKAY BCKTOpaMH, CKaJIAPHOC HNPOU3ZBCACHHEC, pACKIIaAbIBATb BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3a,HaBaTB IIJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMUHAT

6.19

6.20

6.21

Pemate HpOCTGfIIJ.IPIC TCOMCTPHUYICCKUC 3a/la4 Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJAa
Pemate 3agaun Ha [J0OKa3aTENbCTBO MATEMAaTHYECKHUX OTHOLICHHH U
HaxXOXIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIrOpruTMam,
MMPUMCHAA HU3BCCTHBIC METOABI npu pCHICHUN CTaHAApPTHBIX
MaTeMaTHYCCKUX 3a1a4

[IpuMeHATs mpocTedMe INPOTPaMMHBIE  CPEICTBA W DIIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1a4

6.22

6.23

HpI/IBOI[I/ITB IMPUMEPBI MATECMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKU3HH, paCllO3HAaBATh NPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

[IpuMeHATh MOTy4YEHHBbIE 3HAHWS HA NPAKTHKE: aHAJIU3UPOBATh PEAIbHBIC
CUTYyallUu U NPUMEHATh U3YUYCHHBIC IIOHATHUS B IIPOLIECCE MTOMCKA PELICHUS
MaTeMaTH4eckKu cQOopMyIUpPOBaHHON MPOOJIEMbI, MOJEIUPOBATh pealbHbIe
CUTyallUd Ha $3bIKE T€OMETPUH, HCCIIEN0BATh IIOCTPOCHHBIE MOJCIH C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEopeM, armapara aiareopsl,
pemiarb ~ NpaKkTUYECKUE  3aJadd,  CBS3aHHBIE C  HAXOXKJIECHUEM
F€OMETPUYECKHUX BEJINYUH
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IMTPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

10 KUIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomeTpus

7.1

OcHOBHBIE MOHATHUA cTepeoMeTpud. Touka, mpsimMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOECHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEZICTBUS U3 HUX

7.2

7.3

7.4

7.5

7.6

B3auMHoe pacnonoxeHue npsaMbIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, TapAJIICIbHBIC
N CKpCHIMBAIOIIHECA  MPAMBIC. Hap AJUICJIBHOCTh  MMPAMBIX HW  IINIOCKOCT el B
MPOCTPAHCTBE: NapajUiebHble NpPsIMbIE B IPOCTPAHCTBE, NAPAIEIBHOCTh TPEX
IPSAMBIX, NApAJUICIBHOCTh NPSIMOM M IUIOCKOCTH. YTJBIC COHAIpPaBICHHBIMU
CTOpPOHAaMH, YroJl MEXIy HpsIMbIMH B mpocTpaHcTBe. [lapamienbHOCTh IIIOCKOCTEH:
napajulesibHble IUJIOCKOCTH, CBOMCTBA MapaJUieNbHbIX IIOockocTel. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYpbHl Ha IUJIOCKOCTH: TETpadap, KyO, mapauienenumnen,
MOCTPOEHUE CEUYCHUI

[lepneHgUKyISIpHOCTE MPAMOM M IUIOCKOCTH: IEPHEHIUKYISIPHBIE IIPSIMBIE B
IIPOCTPAHCTBE, MpPsMBIE NapajuleibHbIe U MEPIEHANKYIAPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHANKYJIIPHOCTH NMPSAMON M IJIOCKOCTH, TEOPEMa O NPSIMOU NMEPHEHIUKYISIPHON
IIJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEKAY NPAMOU U IUIOCKOCTBIO, ABYTPaHHBIN
YTOJ1, JMHEHHBIN yroa ABYTPAaHHOIO yria. [lepnenaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IJIOCKOCTh. [lepreHIMKyIsIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX mepreHIuKyIsipax

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE DJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOIOIPDAaHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
IIOJIHAsL TTIOBEPXHOCTH Ipu3Mbl. [lapamienenumnen, NpsMOyTroabHbIN MapajuleIenunes 1
ero cporcrea. [Impammpma: N-yrosbHas NUpaMuaa, TPAHUW W OCHOBAHHWE IMHPAMU/IBI,
OOKOBasi M TOJHAs MOBEPXHOCTb MHUPAMUJbI, NpaBWIbHAsA M YyCeUEHHas MUpaMUA.
ONeMeHTBl TOpu3Mbl M nUpaMmuabl. lIpaBuibHBIE MHOIOTpaHHUKH: TOHSTHE
[IPaBUJILHOTO MHOIOIPAHHMKA, IIpaBUjIbHAs IpU3Ma M IPAaBWIbHAS MUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MPaBUIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPAaBWIBHBIX MHOTOIPDAaHHUKAax: OKTa’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U TUPAMUIBI

CummeTpHst B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSAMOM, IIIOCKOCTH.
OneMeHTbl  CUMMETpUM B NHMpaMuiax, Mapajulelenunenax,  IpaBHIbHBIX
MHOTOI'PAHHHUKAX

Bbruncnenne 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, aAuaroHanu, yrisl. lliomans
OOKOBOI TOBEPXHOCTH U MOJHON TTOBEPXHOCTH MPSMON MPU3MBI, TUIOIIA b OCHOBAHHIHA,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3Mbl. [1101maap 60KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU IMPABWIBHOM IMUPAMMIABI, T€OpPEMa O IUIOIIAANA YCEYEHHOM IMHUPAMUJBI.
[Tonsitue 06 06bEMe. OOBEM MTUPAMUIBI, TPU3MBI

1.7

[TogoGubIe Tena B mpocTpancTBe. COOTHOIICHUS MEXY IUIOMIAISIMH TTOBEPXHOCTEH,
00BEMaMH TOTOOHBIX TEI
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11 KUIIACC

Kon
6

6.1

6.2

IIpoBepsieMblii 31eMeHT cOAepPKAHUA
I'eomerpus

[unmuuapudeckasl MOBEPXHOCTh, 00pa3yloue MHJIUHIPHYECKONW MOBEPXHOCTH, OCh
WIHHIPUYECKONW MmoBepXHOCTH. L{wimHap: ocHoBaHus W OOKOBas MOBEPXHOCTD,
o0pa3yrolas U 0Ch, TUIOMIAIb OOKOBOH U IMOJTHON TOBEPXHOCTH

Konundeckas moBepxHOCTh, 00pa3yronue KOHNYECKOW TTOBEPXHOCTH, OCh U BEPIIMHA
KOHUYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, OoOpasyromias U OcCh,
IJI0Maas OOKOBOM W TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: oOpasyrolue u
BBICOTA, OCHOBaHMsI U OOKOBasi IOBEPXHOCTh

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, oMb noBepxHoctu cheprl. Bzanmuoe
pacrionio’)keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIomaab

chepsl

6.4

I/I306pa)KGHI/IC TCJI BpalllCHUS Ha ITIJIOCKOCTH. PaBBépTKa OUJIMHAPA U KOHYCa

6.5

KomOunHnanmu Ten BpameHuss 1 MHOTOIPaHHUKOB. MHOTOTpaHHUK, OMTUCAHHBIA OKOJIO
cdepsl, cepa, BcaHHAs B MHOT'OI'PaHHMK, WIIM TEJIO BPALLICHUS

6.6

[Tonstue 06 o6béMe. OcHOBHBIE cBOKCTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJIBHOTO Tapajuiesienunena u cineacTeus u3 He€. O0BEM MIITHMHIPA, KOHYCA.
O06BEM mapa u riomazab chepsl

6.7

6.8

ITonoGHbIe Tena B npocTpancTBe. COOTHOIIEHUS MEXKY MJIOMIAAIMHU ITOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX TeJ

Ceuenust nuiIMHApa (MapajuieIbHO W MEPHEHJUKYISIPHO OCH), CEYEHHs] KOHYca
(mapasuiebHOE OCHOBAHUIO M TPOXO/dlIlee Yepe3 BEepIIMHY), CEUeHUS I1apa

6.9

6.10

Bektop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBuiio mapamutenenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM
IIpaBUJI IEVCTBUM C BEKTOpaMHU

[IpsmoyronbHast cuctema KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOod MeEXIy Bekropamu. CkaaspHOe
IIPOU3BECHNE BEKTOPOB. BblUMCIEHHE YIVIOB MEXAY HPSIMBIMH U IJIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METO/I ITPH PEIICHUN T€OMETPUUYECKUX 3a/1a4
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ITPOBEPAEMBIE HA EI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOI OBPA3OBATEJIBHOM ITPOI'PAMMBI CPEJTHET'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

Binanenue wmeromamu J10Ka3aTeNbCTB, QJITOPUTMAMH PEIICHUS 3ajady;
yMeHue QGOopMyJIUpPOBaTh U ONEPUPOBATh IOHATHUAMHU: OIpPENEICHUE,
akcuoma, TeopeMa, CJIEACTBHE, CBOICTBO, NpU3HAK, JI0Ka3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIHUPOBKH; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTEeMaTHUYeCKONW WHIYKIUH;
IMPOBOAUTL AOKA3aTCIbHBIC pACCYXXACHUA IIPpHU PCUHICHUHA 3aaa4, OUCHUBATDb
JIOTUYECKYI0  TMPABUIBHOCTh  PACCYXKACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJl MHOKCCTBAMMH,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OnmrucCaHusd p€ajlbHbIX IPOUCCCOB U SIBJICHUU U npu p€lICHUU 3aJia4, B TOM
quclie U3 JPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMH; HCIOIb30BaTh Tpadbl Mpu
pelieHuu 3a1a4d

YMeHne omnepupoBaTh MOHSATHUSMH: HATYPAJIbHOE YHCIIO, IIEJI0€ YHCIIO,
CTEINEHb C LIeJIBIM MOKa3aTeIeM, KOPEHb HAaTypallbHOW CTEINEHU, CTETIEHb C
palMoHAIBHBIM TOKa3aTeeM, CTETCHb C JIEUCTBUTEIBHBIM MOKAa3aTelIeM,
jgorapudm UMcCIa, CHUHYC, KOCMHYC M TAaHTEHC MPOU3BOJIBHOTO YHCIA,
OCTaTOK 10 MOJYJII0, PAlMOHAIBHOE YHCIIO, HUPPAIMOHAILHOE YHCIIO,
MHOXECTBAa HATYpaJIbHBIX, LEJIbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIb30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNN 001N
JIenuTeNh W HauMEHblee oOllee KpaTHOe, anroputMm EBkanaa mpu
PEIICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UITMOHHBIMH CHCTEMaMH
CUMCIICHUS; YMEHUE BHITIOTHATH BRIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDAKEHUM CO CTETNEeHSMU M Jiorapudmamu, mpeoOpa3zoBaHus JPOOHO-
palMOHANBHBIX  BBIPAKECHHWM; yMEHHE  OINEPUPOBATh  TOHSITHSIMU:
MOCIIE0OBATENBHOCTh, apu(MeTHUecKas TMpPOTpeccus, TeoMeTpruIecKas
mporpeccusi, OECKOHEYHO YOBIBAIOIasi Te€OMETpHYECKas MPOTPECcCHs;
YMEHUE 3a/laBaTh IMOCJIEIOBATEIbHOCTH, B TOM YHCIE C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHUE OTIEPUPOBATH MOHATUSIMHU: KOMILIEKCHOE
YUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE UHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4ucia, (opMa  3amMcH  KOMIUIGKCHBIX — YHCEI
(reomeTpuyeckasi, TPUTOHOMETpUYEecKas U anredpanyeckas); yMeTbh
MPOU3BOIUTH apuPMeTHUYECKUue NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
MNOHATHSMU:  MaTpuna 2X2 u  3x3, onpeaenauTeslb  MaTpUIIbL,
T€OMETPUUECKHUI CMBICIT OMPEIECTUTEINS

YMenue ONCpHUpPOBATh MNOHATUAMH: pPALUOHAIBHBIC, HWPpAlUOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOFapI/I(I)MI/I‘IeCKI/IC, TPUT'OHOMCTPHYCCKUEC
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YPaBHEHH M HEPABEHCTBA, MX CHCTEMBI; YMEHHE OIIEPUPOBATh
HNOHATUSAMH: TOXXJIECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCThb
YpAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPAaBEHCTBA M CHCTEMBI C IIOMOLIbIO PAa3JIMYHBIX HPUEMOB; pPEIIATh
YpaBHCHHA, HCEPABCHCTBA W CHCTCMbI C IAapaMCTPOM; IPHUMCHATH
YPaBHEHHUs, HEPAaBEHCTBA, UX CHUCTEMbI JUI1 DPEIICHUS MaTeMaTHYECKHX
3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIaCTe HAYKU U peasbHOU )KU3HU

YMeHue omepupoBaTh HOHATHAMH: (DYHKIHS, YETHOCTH (YHKIIHH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
byHkunu, 3KCTpeMyM (yHKIMH, HauOoJbllee M HaMMEHBIIEE 3HAYCHUS
GYHKIIMM Ha MPOMEXKYTKE, HelpepbIBHAs (PYHKIMS, aCUMOTOTHI rpaduka
(GyHKIMM, epBas U BTOpas NPOU3BOAHAS (YHKIMH, N€OMETPUUYECKUM U
(GU3MYECKU CMBICI TMPOW3BOJHOM, IEpBOOOpa3Has, OIpeACIEHHbBIN
UHTETpal, YMEHHE HaxXOAWTh AaCHUMITOTHI Tpaduka (YHKUIUH; yMEHHE
BBIUHUCIIATh  MPOU3BOJHBIE CYMMBbI, [POU3BEIEHUS, YaCTHOTO U
KOMITO3UIIMN (YHKIHH, HAaXOAWUTh ypaBHEHHE KacaTeNbHOW K rpaduky
GyHKIIMM; YMEHHE HaxXOIUTh MPOU3BOAHBIC SJIEMEHTAPHBIX (YHKIIHIA,
YMEHHME HCII0JIb30BAaTh IPOU3BOJIHYIO ISl HCCIIEJOBaHMSI (PYHKLIMMH,
HAaXOJUTh HAWOOJbIIME U HAUMEHbIINE 3HA4YeHUs (QYHKIHM, CTPOUTH
rpaduKd MHOTOWIECHOB C MCIIOJIb30BaHUEM armnapaTa MaTeMaTH4eCKOro
aHaJIu3a; MPUMEHATh NPOU3BOAHYIO JUISI HAXOXKJACHUS HaWIy4dlIero
peuieHuss B INPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-D)KOHOMHUYECKUX H
¢u3myeckux 3ajayax; HaXOAUTh IUIOMAAN U 00BEMBI (PUTYpP C MOMOIIBIO
WHTErpajla; MPUBOJAUTH IIPUMEPBI MATEMATHYECKOTO MOJEINPOBAHUS C
nOMOIIBI0 AU depeHnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas GyHKLUS,
KOMIO3UIMSA (QYHKUMH, JUHEWHas (QyHKUuUS, KBajpaTudHas (QyHKUHUSA,
pauvoHanbHass (QYHKUUS, CTENeHHas (QYHKUUS, TPUTOHOMETpUYECKHE
byHKIIMHA, OOpaTHBIE TPUTOHOMETPUYECKHE (DYHKIMHU, TOKa3aTelbHas U
Jgorapupmuueckass (yHKIMH; YMEHHE CTPOUTh TpapuKH H3YyYEHHBIX
GyHKIMHI,  BBIIOJHATH  NpeoOpa3oBaHHsl  TpapHUKOB byHKIUH,
UCIOJIb30BaTh TpaduKH Ui U3y4eHHs MPOLECCOB M 3aBHUCUMOCTEH, MpH
pEeIICHUH 3a7a4 W3 APYruX YYeOHBIX MPEAMETOB W 3a/Jad U3 pPealbHOU
KU3HHM; BBIpakaThb (OpMyJIaMH 3aBUCHUMOCTH MEXJIY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBAa U rpaduku QYHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJady C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN
MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarb TEKCTOBBIE 3aJaud Pa3HbBIX THUIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOMMOCTh TOBapOB
yCIIyT, HaJOTH, 33/J1a4l U3 00JacTH YNpaBJIEHUS JUYHBIMH U CEMEWHBIMU
(¢buHaHCaAMM); COCTABJISITh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI IO YCJIOBHIO 33aJaud, HCCIEIOBATh IIOJYYEHHOE PELIEHUE U
OLICHMBATh MPABIONOAOOHOCTh pPE3yAbTaTOB, YMEHHE MOJEIUPOBAThH
peaibHblE CUTYallud Ha SI3bIKE MAaTEMaTHKH; COCTABIIATH BBIPAXKECHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIHOJBb30BAaHWMEM  ammapara  anreopsl,
WHTEPIPETUPOBATH MTOITYYEHHBIN pe3yiabTaT

YMeHue onepupoBaTh MOHATHSIMU: CpellHee apupMeTHUecKoe, MEeAHaHa,
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HauOoJIblllee U HaUMEHbIIIee 3HAUEHUS, pa3Max, JUCIepCcus, CTaHIapTHOE
OTKJIOHEHHE YHUCIIOBOTO HAa0Opa; yMEHHE W3BIEKATh, MHTEPIPETUPOBATH
uH(pOpMalIKIO, MPEAICTABICHHYIO B Ta0IUIaX, Ha AUarpaMmax, rpadukax,
OTPaXKAIOIIYI0 CBOMCTBA PEabHBIX MPOILIECCOB U SBJICHUI; MPEICTABIATD
uHpOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIeNI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHCJIC C MPUMEHEHHEM TIpadUuecKux
METOJIOB U AJIEKTPOHHBIX CPEICTB; rpapuuecKu UCCIeA0BaTh COBMECTHbBIE
HaOJIIOJICHUS C TIOMOIIBIO IUarpaMM pacCeUBaHUs U JIUHEHHOM perpeccun

YMeHHe ONnepupoBaThb IOHATUAMU: CIyYaWHBIA OIBIT W CIIydalHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYMCIATH
BEPOSTHOCTh C HCIIOIB30BAaHUEM TpaUyecKX METOJ0B; IPUMEHSTH
(GOpMyNbl CIOXXEHUS M YMHOMKEHHUsSI BEpOSTHOCTEH, (HOpMyiy IOJIHOM
BEpOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHUBATb BEPOSITHOCTH pEabHBIX COOBITHI; YMEHHE ONepUupOBaTh
NOHATUSAMH:  CIlydailHas BEJIMYMHA, pPACHpelesieHHe BEPOSTHOCTEH,
MaTeMaTHYECKOE OXKHJaHUE, JUCHEepCUss U CTAaHAAPTHOE OTKIOHEHUE
CIlyyallHOW  BENWYMHBL, (QYHKIWWA pacupeieiieHHss W IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO U HOPMAJIBHOTO paclpelesieHui; yMeHue
UCTIOJIB30BaTh CBOMCTBA M3YYEHHBIX PACIIPEACICHUN IS pelIeHus 3a/1ad;
3HAKOMCTBO C IOHSATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METObl BEIOOPOUHBIX
UCCIICIOBAaHMI; yMEHHE TPHUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OONBIIMX YHUCE B MNPUPOAHBIX U OOLIECTBEHHBIX SBJICHUAX; yMEHHE
OTIEPHPOBATH TOHATUSMHU: COUYETAHWE, MEPECTAHOBKA, YHCIIO COYETAHUH,
YHUCIO  IEepecTaHoBoK; OuHOM  HblOoTOHA;  yMeHHME  MPUMEHSAThH
KOMOWHATOPHBIE (aKTHl U PACCYKACHUS U PEIIeHUs 3a7ad; OICHUBAThH
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBIIATh BEPOATHOCTHYIO MOJENb U
UHTEPIPETHPOBATH TOJTYICHHBIA PE3yJIbTaT

YMenue onepupoBaTh MOHSATHUAMH: TOYKa, MpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJa, INIOCKUH YroJl, ABYTPAHHBIN
YTOJI, TPEXTPAHHBIN YTOJI, CKPEIIMBAKOIINAECS MPSAMbIC, NapaJUIEIbHOCTh U
MEPIECHAUKYISIPHOCTD TPSAMBIX U IIOCKOCTEM, YroJl MEXIY IMpsSMbIMH,
YroJl MEXAY MNpsIMOM M TUIOCKOCTBIO, Yroid MEXIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKH JO IUIOCKOCTH, PAaCCTOSHUE MEXKIAY MPSIMbIMU,
pPacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHUE HCIOJb30BaTh MPHU PEUICHUU
3a/1a4 M3yuyeHHbIe (DAKTBl U TEOPEMBI IIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOMIET0 MHpPA; CTPOUTh MaTEMaTHYECKUE
MOJENN C IOMOLIBI0 TE€OMETPUYECKUX IIOHITUM U BEJIUYMH, PEIIATh
CBSI3aHHBIE C HUMH MPAKTUYECKUE 3a0a4r

YMeHue omepupoBaTh MOHSATHSAMU: IJOMEAAL (GUTYPB, 00BEM (UTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, MWIMHAP, KOHYC, ImMap, cdepa, miomanb chepsl, II0maIb
MOBEPXHOCTU MHUPAMHIBI, TPU3MBI, KOHYyCa, LUIUHApPA, O0BEM Kyoda,
NPSMOYTOJIBHOTO  MapaJulesIenuIieia, MHUPaMHUIbl, TPHU3MBI, LHIHHIPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS KOHyCa W IMHIIUHAPA,
napajjielbHble OCH WJIM OCHOBAaHHWIO, CEUYCHHE IIapa, IUIOCKOCTH,
Kacaromasicss ceppl, IWIMHIpPA, KOHYCa; YMEHHUE CTPOUTHh CEUYCHHUE
MHOTOTpaHHHKa, W300pakaTh MHOTOTPaHHHUKH, (UTYPHl U TIOBEPXHOCTH
BpaluCHus, UX CCUCHUA, B TOM YHUCJIC C IOMOIIBIO 3JICKTPOHHLIX CPCIACTB,
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yYMEHHE TPUMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh OnpeAeIeHU U3y4aeMbIX (UTyp, BBIIBUTATh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
OlpoBepraTb MUX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3MUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHHUTEIbHBIC
MOCTPOCHHS

YMeHue onepupoBaTh HOHATHSMH: JBIDKEHHME B  IPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CHMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IOBOPOT, TMpeoOpazoBaHWe M0A00us, TMON00HBIE (UTYpPBI; yMEHHUE
pacno3HaBaTh paBHBIC U MOJOOHBIC (HUIYpHI, B TOM YHCIE B NPHPOE,
HCKYCCTBE, apXUTEKType; UCIOIb30BaTh T€OMETPUYECKHE OTHOLICHHUS TIPH
peUIeHUH 3aJady; HaXOAUTh TI'C€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOJI,
I0Iaab, 00BEM) TPU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB H
U3 PEAIbHOM JKWU3HW, YMEHHUE BBIUYUCISATH TC€OMETPUYECKUE BEITMYUHBI
(Ha, yromj, IUIOMIAAb, OOBEM, IUIOUIA/b TOBEPXHOCTH), HCHOJIB3YS
U3y4deHHbIE (OPMYJIBI M METOABI, B TOM YHCIE: IUIONA]b HMOBEPXHOCTU
NUpaMUzIbl, TPU3MBL, KOHYCa, IWIMHApA, TUIoHaas cepsl; 00bEM Kyoa,
IPSIMOYTOJIBHOTO ~ NapajUIesieNuea, MUPAMUIbBL, NPU3MBIL, LIIHHIPA,
KOHYCa, [l1apa; YMEHHE HAXOIUTh OTHOIICHHE 00BbEMOB MOTIOOHBIX (GHUTYP

VYmenne OINCpHUPOBAThH MOHATUAMU: MPAMOYTOJIbHAA CUCTEMAa KOOPAHHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPAMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3JIOKCHHWE BEKTOopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJ MEXIy
BCKTOpaMHu; YMCHHUC HCIIOJb30BaTh BeKTOpHBIfI n KOOp)II/IHaTHBIfI METO
JUTSL PEUICHUsSI TEOMETPHUECKUX 3aj[a4 M 3314 APYTUX y4eOHBIX MPEIMETOB

13

YMeHue BbIOUpaTh MOAXOIAINN METO JAJIsl peleHHs 3a/1a4K; TOHUMaHue
3HQUMMOCTH MaTEeMaTHKH B HM3YYEHUU NPUPOJIHBIX U OOIIECTBEHHBIX
IIPOLIECCOB U SBJICHUM; yMEHUE pACIIO3HaBaTb IIPOSIBICHUE 3aKOHOB
MaTE€MaTUKU B MCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI MATEMAaTUYECKUX
OTKPBITHHA POCCUMCKON U MUPOBOM MaT€MaTUYECKOU HAyKU
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INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUSA, ITPOBEPAEMBIX HA EI'D 110
MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
1 Yucna v BBIYUCIICHUS
1.1 Hatypanbnble u uesnble uncna. [Ipu3Haku JenMMOCTH LIETIbIX YHCe
12 Panmonaneupie uucna. OOBIKHOBEHHbIE M JIECATHYHBIE JApOOH, MPOLEHTHI,

0OeCKOHEUHBIEC IEPUOTUYECKUE IPOOH
Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMEeTHISCKUMU

13 KOPHSIMH HaTypaJIbHOM CTEIIEHU

14 Crenens c 1enbiM nokaszaresieM. CTeneHb ¢ pallMOHaIbHBIM TToKazareneM. CBOMCTBa
CTEIEHH

15 CuHyCc, KOCMHYC M TaHT€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHFeHC YUCJIOBOT'O aprMeHTa

1.6 Jlorapudm uucna. /lecATHYHbIC U HATYpAIbHBIC JOTapU(pMBbI

HelictButenbHple  4Hucia. Apu@MeTHYecKue omnepanuud ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOnmxEHHbIE BEIYUCICHUS, TPABUIIa OKPYIJICHUS, IPUKHUJIKA U OIICHKA
pe3yJibTaTa BEIYMCIIECHUI

1.8 [TpeoOpa3oBaHue BbIpaXKEHUN
1.9 KommuiekcHble yncna
2 YpaBHEHUS U HEpAaBEHCTBA

2.1 Llenble U 1pOOHO-pAIIMOHAIbHBIE YPAaBHEHUS

2.2 HppanmoHanpHble ypaBHEHUS

2.3 Tpuronomerpuieckue ypaBHeHuUs

2.4 [TokazarenbHble U JIorapupMUIECKUE YPABHEHUS

2.5 Lensle n 1poOHO-paIiOHaIbHbIE HEPABEHCTBA

2.6 WppannonanbHble HepaBeHCTBA

2.7 [TokazarenbHble U TIorapupMUUECKHEe HEPaBEHCTBA

2.8 TpuronomeTpuyeckrue HepaBeHCTBA

2.9 CucreMbl ¥ COBOKYITHOCTH YpaBHEHU U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C MapaMeTpaMu

2.11 Martpuiia cucTeMbl JMHEHHBIX yYpaBHEeHUH. OnpeaenuTenb MaTPULIbI

3 OyHKIHH U TpaduKh

31 Oynkuus, crocoObl 3anaHus ¢yHkuuu. I'padux ¢yHkuuu. B3anmuo oOpaTHbIE
byakuun. Yérapie n HeuéTHBIC QyHKIMH. [leproanyeckue GyHKIIN
Ob6nacte ompeneneHuss W MHOXKECTBO 3HaueHM ¢Qynkuuu. Hymm ¢dyHknum.

39 [IpomexxyTku  3HAKOMOCTOSIHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
Makcumymbl ¥ MUHUMYyMBI (yHKUuu. HanGonbliee M HauMeHbllee 3HAYEHHE
(GYHKLINU Ha TPOMEKYTKE

33 CreneHHas (yHKOHMS C HaTypaJdbHBIM M IIeJBIM TOKa3aTeneMm. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-0ii CTETeHU

3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U rpaduKu

3.5 [Toka3zaTenbHast u torapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU
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Toukm paspeiBa. Acumnrotel rpadukoB (ynkrmuii. CBoiictBa  (QyHKIHH,

36 HEIPEPBIBHBIX HA OTPE3KE
3.7 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHUs IOCIEA0BATEILHOCTEH
3.8 Apudmernueckas 1 reomeTpuueckas nporpeccuu. Popmysa CI0KHbBIX TPOIIEHTOB
4 Hauana maTtemaTuyeckoro aHaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIe HIeMEHTAPHBIX (DYHKIMNA
[IpumeHeHHe MPOM3BOAHOM K HCCIEAOBAaHMIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 dKCTpeMyMbl. HaxoxkieHne HanOoJbIIero U HAaMMEHBIIETO 3HaueHUsl (PYHKIMH Ha
OTpe3Ke
4.3 ITepBooOpaznas. MaTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepanuy HaJl MHOKecTBaMu. [luarpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1M cTaTHCTUKA
6.1 OnucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena ¥ NOBEPXHOCTH BPALICHUS
7.5 KoopauHnats!l 1 BEKTOPBI
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

Maremaruka: anreOpa U Hauajia MaTeMaTHYECKOr0 aHam3a, reomeTpus. ['eomerpus. 10-11
KJIacchl: yue0. 11 00pa3oBaT. opranusanuii: 6a3oBsiii u yriyomn. yposau/ (JI.C. AtanocsH,

B.®. byry3os, C.b. Kagomies u ap.) - M.: [Ipocsemienue

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

banasu 2.H. : 'eomeTpus : Jiydiine 3a1a4uu Ha TOTOBBIX YepTexax Juist moAroroBku Kk ['MA u

EI'D : 7-11 knaccel / D.H. banasu. — PocroB H//] : ®denukc

I'eomerpus. Aunaktuueckue marepuansl. 10 kimacc. b.I'. 3uB, M.: I[IpocBenienue

I'eometpus. Aunakruueckue marepuansl. 11 kinace. b.I'. 3u, M.: IIpocBemienue

JlutetHenko B.H. I'eometpus. I'otoBumes k EI'D 11 knace/ mocobue nis yqamumxcst

obmieoOpasosar. yupexacauii.: M.: [IpocBenienue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://uchi.ru/ AncTtaHumoHHoe obpa3oBaHue ANA WKONAbHUKOB U AeTel B UHTEPaAKTUBHOMU

dopme | Yuu.py

https://ege.sdamgia.ru/

https://do2.rcokoit.ru/
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