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Beinucka uz OOII COO

3.1.5.2. Pabouas mporpamMma yuyeOHoro kypca «['eomerpusi. ba3oBblii ypoBeHb» 1Js1
oOyuaromuxcsa 10-11 kiaccon

Ha wmsyuenue yuebHoro xypca «l'eomerpusi» Ha 6azoBoM ypoBHe B 10-11 kiaccax B
yaeOHoM 1urane otBoautcs 102 gaca: B 10 kiacce - 68 gacoB (2 vaca B Heneno), B 11 kiacce -
34 yaca (1 gac B HEENIO).

Coaepixanue o0yueHust

10 kaace

IIpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TIOHATUA CTepeoMeTpuu. Touka, mpsiMas, IJIOCKOCTh, IPOCTPAHCTBO.
[TonsatHe 00 aKCHMOMAaTHYECKOM IIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIE/ICTBUS U3 HUX.

B3aumHoe pacnonoxeHue npsMbIX B MIPOCTPAHCTBE: MEpPECEKarOIIMecs, apajiebHble
U CKpeuuBaroluecs mnpsmbie. llapamiaenbHOCTh NpAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuleJbHble MpsSMbIE B IMPOCTPAHCTBE, MAPAJJICIIBHOCTh TPEX HPSIMbIX, MapajsieNbHOCTh
OpsIMOM M IIJIOCKOCTH. YTJbl C COHAINPABICHHBIMU CTOPOHAMH, YIOJl MEXAYy MpPSAMBIMU B
npoctpancTBe.  [lapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH,  CBOMCTBA
napaJuleNbHBIX TuIocKkocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYPBI HA MIIOCKOCTHU: TETPadIp,
KyO, mapauiesnenuIies;, HIOCTPOCHHE CEUCHHIA.

[lepneHuKyIsIpHOCTh MHPSAMOM M IUIOCKOCTH: TMEPIEHAUKYJSPHbIE IpsSMbIE B
IIPOCTPAHCTBE, MpsMbIE NapajuleJbHblE M MEPIEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM U IUJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISIPHON
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: YroJl MEXIY NPSAMOM M IUIOCKOCTBIO, JBYTPAHHBIN yrod,
JUHEUHBIN Yroj JABYrpaHHOro yria. llepneHaukyiisp U HakJIOHHBIE: PACCTOSAHHE OT TOYKU IO
IUIOCKOCTH, PAacCTOSHUE OT MPSAMOM /0 IUIOCKOCTH, NPOEKUus (GUIypbl Ha IJIOCKOCTb.
[TeprieHAUKYIAPHOCTD TUIOCKOCTEN: IPU3HAK MEPIEHANKYISIPHOCTH ABYX IIOCKocTel. Teopema
0 TpeX MEepIeHIUuKYIsApax.

MHoOrorpaHHUKH

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOTPAHHMKA, BBINYKIbIE U
HEBBINTYKJIbIE MHOTOTPAaHHMKH, Pa3BepTKa MHOTorpaHHuka. [Ipusma: n-yronpHasi npusma, rpaHu
Y OCHOBAHMUS MPU3MBI, IPsIMasi ¥ HAKJIOHHAs IPU3MbI, OOKOBas ¥ MOJIHASI TOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, NpsAMOYTOJBHBIN MapajjlesienuIen U ero cBoicrea. [Iupamuaa: n-yromapHas
nupaMujia, TpaHU U OCHOBAaHME NUPAMHJIbI, OOKOBas W IOJIHAS IOBEPXHOCTh MHPaAMUBbI,
NpaBUjbHAsl W YCEUEHHas MUpaMuJa. OJNEMEHThl Mpu3Mbl W nupaMmuibl. [IpaBuiibHBIE
MHOTOTPaHHHUKU: MOHSITHE NMPAaBUIBHOTO MHOIOIPAaHHUKA, MpaBWIbHAs MPU3Ma U MpaBUIIbHAs
nupamu/a, MpaBUiIbHas TPEyrojbHas NUpaMuia U NpaBUIbHBIN TeTpasp, kyo. IlpeacraBnenune
O TMpaBWIbHBIX MHOTOTPaHHMKAaX: OKTajap, JoJAeKa’Ap M ukocadap. CedeHus OpusMbl U
MAPaMU/IBL.

CumMMeTpHsi B NMPOCTPAHCTBE: CUMMETPUS OTHOCUTEJIBHO TOYKH, MPSMOM, TJIOCKOCTH.
DNEeMEHTH CUMMETPUH B IMpaMuax, NapauleIenuneax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Bbruncnenue 5»1eMEHTOB MHOTOTPAHHUKOB: pebpa, auaroHanu, yrisl. [lnomansb
OOKOBOI MOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSMON MPU3MBI, IJIOIA/lb OCHOBaHUH, TeOpeMa
0 OOKOBOW TOBEPXHOCTH TPsSMOH Tpu3Mbl. [lmomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTH
NpaBWIbHON NMUpaMubl, TEOpeMa O IUIOIAAM ycedeHHo mnupamuiabl. [lonstue o6 oObeme.
O6bem mnupamuabl, npusMbl. llogoOHble Tena B mpocTpaHcTBe. COOTHOLIEHHUS MEXAY
IUIOINASIMU TOBEPXHOCTEH, 00beMaMy TOJOOHBIX TEJl.

11 kaace
Tena Bpamenus



[unuuapuyeckass MOBEPXHOCTb, OOpa3yloIIKe IWIMHAPUYECKON TMOBEPXHOCTH, OCh
LWIMHAPUYECKON MoBepXHOCTH. [{ManHap: ocHOBaHUS U OGOKOBas MOBEPXHOCTb, 0Opa3yromas u
0Cb, TTOIIA/1b OOKOBOM U MOJIHOWM MOBEPXHOCTH.

KoHnnueckass moBepXHOCTb, 00pa3yrolue KOHMYECKOH MOBEPXHOCTH, OCh M BEpLIMHA
KOHMUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME W BepIIMHA, OOpasyromias M OCh, IUIOLIA/lb
OOKOBOW M NOJHOM IMOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yrolllue M BBICOTA, OCHOBAHUS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, JUaMmerp, MJIOLIAAb MOBEpXHOCTH chepbl. BianumHoe
pacronioskeHue cepbl U INIOCKOCTH, KacaTelbHasl INIOCKOCTh K cdepe, MIomaas chepsl.

N300pakeHue Tes BpallleHHsl Ha IJIOCKOCTH. Pa3BepTka uMHApa U KOHYyca.

KomOunanmu Ten BpalieHuss ¥ MHOTOIPaHHUKOB. MHOTOTpaHHHK, ONMHUCAHHBIN OKOJIO
cdepsl, cepa, BIUCaHHAs B MHOIOI'PAaHHUK, WIIM TEJIO BpaILlEHHSL.

[Tonsitne 06 oOwveme. OCHOBHBIE CBOICTBa 00BEeMOB Ten. Teopema 00 oOBeme
IPSAMOYTOJIBHOTO Mapajuienenunena U ciaeactsus u3 Hee. O0beM LuumHApa, KoHyca. O0beM
nrapa ¥ riomasib cepsl.

ITonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHHSI MEXAY IUIOLIAJsIMU IOBEPXHOCTEH,
00beMaMu MOAOOHBIX Tell.

Ceuenuss nuauHApa (HmapajyiebHO W MEPHEHIUKYISIPHO OCH), CEYCHHMsI KOHyca
(mapaienbHOE OCHOBAHUIO U POXO/SIIEE Yepe3 BEPIIUHY), CEUEHUS 11apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bexktop Ha muiockocty u B mpocTpaHcTBe. CII0O)KEHHE U BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pas3iiojkeHue BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOpPaM.
[TpaBuiio napamuienenunena. Pemenue 3agad, cBsI3aHHBIX ¢ MPUMEHEHHEM NPABUI ACUCTBUM C
BekTopamu. [IpsiMoyronpHas cucTteMa KOOpAMHAT B IpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimue 3amaun B KOOpAWHATax. Yrosl Mexay BekTopamu. CKalsipHOE IPOU3BEICHUE
BEKTOpPOB. Bbluuciienne yrioB Mexay NpsSMBIMH U INIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIN
METO/]] IIPY PELLIEHUU T€OMETPUUECKUX 3a/1a4.

I[lnannpyemble pe3yaTaTbl OCBOEHHS MPOrpaMmbl yueOHoro kypca «I'eomerpus»
(0a30BbIil YPOBHB) HA YPOBHE CpeIHero o01ero 00pa3oBaHus

JIMYHOCTHBIE Pe3yJbTAThI

1) rpaxaanckoe BOCIUTAHME:

- c(OopMHPOBAHHOCTh TPaKJAHCKOM MMO3MLUU OO0yYaromerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOrO OO0IIeCTBa, MPEACTABIECHHE O MAaTeMAaTHUYECKUX OCHOBAax
(YHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SIBICHUM, MPOIEAYp TpakJIaHCKOTO 0OIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIHAIBLHBIMH WHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHHUEM;

2) naTpuOTHYECKOe BOCIIMTAHHUE:

- c(OpMHUPOBAHHOCTh POCCHMCKON TPaXJAHCKOW HWIECHTUYHOCTH, YBAXKEHUS K
MPOIJIOMY U HAaCTOSIIEMY POCCUMCKOW MAaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM
POCCHUICKHX MAaT€MaTUKOB W POCCUUMCKOM MATEMaTHYECKOW IIKOJbI, HMCIOJIB30BAHUE ITUX
JTOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, cpepax SKOHOMUKH;

3) AyXOBHO-HpPaBCTBEHHOE BOCIMTAHME:

- OCO3HaHHWE JyXOBHBIX IIEHHOCTEH POCCHICKOrOo Hapoaa, cHopMHpPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JAESTENbHOCTbIO YYEHOI'O, OCO3HAHME JMYHOrO BKJIaJa B IOCTPOCHHE
YCTOMYHUBOTO OYAYIIETO;

4) 3cTeTH4YeCKOe BOCIIUTAHHE:

- OCTETHYECKOE OTHOIICHHE K MHpPY, BKIIOYAas OCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peHIeHHWH, pacCyXIEeHUH, BOCIPHUUMYUBOCTh K
MaTeMaTUYECKUM acTIeKTaM Pa3IuYHBIX BUIOB UCKYCCTBA;

5) puznueckoe BocniuTanme:

- copMHUPOBAHHOCTH YMEHHS TPHUMEHSITh MaTEMaTUYECKHE 3HAHWUS B HMHTEpecax
310poBOro M Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3/10pOBBIO
(3mopoBoe muTaHUE, cOATAHCUPOBAHHBIN PEKUM 3aHATHH M OTIbIXA, PEryispHas (Quznveckas



AKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPH 3AHATUAX CIOPTUBHO-037]0POBUTEILHON
JIEATEIBbHOCTBIO;

6) TpynoBoe BocniuTaHue:

- TOTOBHOCTh K TPYAy, OCO3HAHHE LIEHHOCTH TPYIOJIOOUs, MHTEpEC K pPa3InYHbIM
cdepam mpoecCHOHATBHON JIeATEFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKEHUSIMH,
YMEHHE COBEpIIATh OCO3HAHHBIN BRIOOp Oynyiiel nmpodeccuu U peaan30BbIBaTb COOCTBEHHbBIC
KU3HEHHbIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKOMy O0Opa3oBaHUIO U
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIpaBIEHHOCTH;

7) 3K0J10ruYecKoe BOCIIUTAHHE:

- c(OPMHPOBAHHOCTh SKOJIOTUYECKOH KyJIbTYpbl, TOHUMAHHE BIUSHHUS COLUAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHOM Cpebl, OCO3HAHUE
r00abHOTO ~ XapakTepa  JKOJOTMYECKHMX  IpoOJieM, OpHEHTalus Ha  [PUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN Uil pelieHus 3a7iad B 00JacTH OKPY’KAIoLIeil cpelpl, MIaHUPOBAaHUE
IIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM /JIs1 OKPYKAIOILLEN CPEeIbl;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

- c(OpPMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKd M OOIIECTBEHHOW MPAKTHUKH, TOHUMAaHUE MaTeMaTHYeCKOH HAyKH Kak cgepbl
YeJIOBEYECKON JIESATEIIbHOCTH, 3TAllOB €€ Pa3BUTHUS U 3HAUMMOCTH JUIsl pa3BUTHSI LIMBUIIM3ALINY,
OBJIQJICHHE SI3bIKOM MATEMAaTHUKU U MaTEMaTHUYECKON KyJIbTYypOl KaK CPeJICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBJISATH MPOEKTHYIO U UCCIEN0BATENbCKYIO I€ATEIbHOCTh UHINBUYaIbHO U
B IpYIIIIE.

MertanpeamMeTHble pe3yJibTaThI

Ilo3naBaTebHBIE YHHBeEPCAJIbHBIE YUeOHbIe NeCTBUS

Ba3oBbie Joruyeckue aeiicrBus:

Ba3oBble Jlornueckue AeicTBUA:

- BBIABIIATh U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU MaTEMaTHYECKUX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEACTCHUS TMOHATHUH,
YCTaHABJIMBATh CYIIECTBEHHbIN NpHU3HAK KJIACCU(UKALMK, OCHOBAHUA JUIsi 0000LIeHus u
CpaBHEHUs, KPUTEPUHU TPOBOJMMOI0 aHAJIN3A;

- BOCHPUHUMATH, (HOPMYIHPOBATH U MPEOOPa30BHIBATE CYKIACHUS: YTBEPAUTEIbHbBIC U
OTpHIIATENIbHBIE, €TMHUYHBIE, YACTHBIE U 00IKe, YCIOBHBIE;

- BBIBIATH MaTeMaTUYECKHWE 3aKOHOMEPHOCTH, B3aHMMOCBS3M M IPOTUBOpEUUs B
(dakTax, JaHHBIX, HAOMIOJACHUAX M YTBEP)KICHHSX, MpeAJiaratb KPUTEPUM [UIS BbBIIBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

- JlenaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJII0YEeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

- TPOBOJUTH CaMOCTOSITENIBHO JIOKAa3aTeJIbCTBA MAaTEMaTHUYECKUX YTBEPXKICHUMN
(mpsiMple YW OT MPOTUBHOIO), BBICTpaMBaThb APryMEHTAIMIO, MPUBOAMTH MPUMEPHI HU
KOHTPHpUMEPBI, 000CHOBBIBATh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI,

- BBIOMpATh Ccroco0 pemeHus y4yeOHOM 3agauu (CpaBHMBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Haubojee MNOAXOAALIMM C YYEeTOM CaMOCTOATENbHO BBIJCIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue NeHCTBHA:

- HCNOJb30BaTh BOMPOCHl KAaK  HUCCIEJOBATENbCKUA HMHCTPYMEHT IO3HaHWUS,
(bopMynHpoBaTh BONPOCHL, (PUKCUPYIOIIKE IPOTUBOpEUHE, NpobIeMy, YCTaHaBIMBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE;

- INPOBOJUTH CAMOCTOATEIBHO CIUIAHWUPOBAHHBIA JKCIEPUMEHT, MCCIEA0BaHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEW MaTeMaTHYeCKOTo OObEeKTa, SBJIECHUS, IPOLIECCa, BbISBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SBICHUSMH, TPOIIECCaMH;

- camMoOCTOATENbHO (opMymupoBaTh O00OOIIEHHUS ¥ BBIBOABI 10 pE3yIbTaTam
IPOBEIEHHOIO  HAOMIONEHUs,, WCCIENOBaHMs, OLEHUBATh JOCTOBEPHOCTb MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIIICHMIA;

- IPOrHO3MpPOBaTh BO3MOXHOE pa3BUTHE MpoOLEcca, a TakKe BbIABUIATH
MIPEJIIOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmeii:



- BBISBIATH Ne(UIIUTH HH(POPMAIIUH, TAaHHBIX, HEOOXOIUMBIX JJIsi OTBETA HAa BOIPOC U
JUISl peLLICHUs 3a1a4H;

- BeIOMpaTh WHPOPMAIMIO W3 HUCTOYHUKOB pA3THYHBIX THUIIOB, AaHAIM3HPOBATH,
CUCTEeMAaTU3UpPOBaTh U HMHTEPHPETUPOBATH MH(POPMALMIO pPA3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBJICHMUS];

- CTPYKTypuUpoBaTh HH(}OpMalMIO, TNPEACTaBIATh €€ B pa3nyHbIX (opMmax,
WLTIOCTPUPOBATH IpaUyuecKy;

- OILICHMBAaTh HAJAEKHOCTb HHGPOpPMAIUU [0 CAMOCTOSITENBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

Oo0menue:

- BOCIIPUHUMATh U POPMYIUPOBAThH CY)KJIEHUSI B COOTBETCTBUU C YCIOBUSMU U IENIAMU
oOLIeHMs], SICHO, TOYHO, 'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHMCBMEHHBIX
TEKCTaX, JaBaTh I[IOSICHEHUsA 110 XOAYy pEIIeHUs 3aJa4yd, KOMMEHTUPOBAaTh IMOJYyYECHHBIN
pe3yJbTaT;

- B X0j1€ 00Cy>XJIeHUs 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TeMbl, TPOOIIEMBI,
pemaeMoil 3a1auu, BBICKA3bIBATh WJIEM, HALIEJICHHBIE HA IOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSMHU IPYTHX YYaCTHUKOB JUanora, oOHapyXMBaTh Pa3IMuUe U CXOJICTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS,

- IPEACTABIIATh PE3YIbTAThl PELICHUS 3a/1a4H, SKCIEPUMEHTA, UCCIEI0BAHUS, IPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMarT BBICTYIUICHHS C YY€TOM 3aJad MpPE3CHTAllMd |
O0COOCHHOCTEHN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranmszaums:

- COCTaBJIATH IUIaH, aJITOPUTM PEIICHHs 3a/1a4d, BBIOMpATh CIOCO0 PEUICHUS C YIeTOM
UMEIOLINXCSA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHPOBATH
BapHaHThI PELIEHUH ¢ y4eTOM HOBOW MH(OpMALIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

- BJIAJCTh HaBBIKAMHU II03HABATEIHHOH pEQIEKCHU KaK OCO3HAHHS COBEPIIAeMbIX
JNEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yNbTATOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKU,
CaMOKOHTPOJIS IIPOLECCa U pe3yiIbTaTa PEeIIeHNs MaTeEMaTUUECKOH 3aauu;

- IPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUM 3a]1a4H, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JaHHBIX, HAlICHHBIX OMIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

- OLEHMBAThb COOTBETCTBHE pe3yJbTaTa ILEIU U YCIOBUSIM, OOBACHATH HPUYUHBI
JTOCTHIKEHUS] WJIM HEAOCTH)KCHHS PEe3yNbTaTOB MAESITENbHOCTH, HAXOAWTh OIIMOKY, /1aBaTh
OIICHKY MPUOOPETCHHOMY OTIBITY.

CoBMmecTHas 1EATEIBHOCTD:

- IOHUMAaTh U HCIOJIb30BATh IMPEUMYIIECTBA KOMAaH/IHON U MHAMBHUIYaJIbHON pabOTHI
OpU pelieHUH YYeOHBIX 3a/lad, NPUHHUMATh IIeh COBMECTHOW MAeATeIbHOCTH, IJIAaHHPOBAThH
OpraHU3aIMI0 COBMECTHOM PAaOOTHI, paclpeiessiTh BHABI padOT, IOrOBapUBATHCS, OOCYKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHUS HECKOJIBKUX JIIOACH;

- Y4acTBOBaTh B IPYyNIOBLIX (popmax paboThl (00Cyk1eHNs, 0OMEH MHEHH, «MO3TOBBIE
HITYPMBI» U HHBIE), BBITOIHATH CBOIO YacTh pabOThl U KOOPIWHUPOBATH CBOM JAEWUCTBUSA C
IpPYTMMH YI€HaMHd KOMAaHJbl, OLIEHHWBAaTh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IIpenmeTHble pe3yabTaThl

K koniy 10 kaacca oOyyaromuiicss HAy4uTCs:

- OIIEPUPOBATh MOHATHAMU: TOUKA, PsMasi, INIOCKOCTb;

- IPHUMEHATH AaKCUOMBI CTEPEOMETPUU M CIEACTBUS W3 HHUX MpPU PEIICHUU
FeOMETPUUECKUX 3ajay;

- OINepUpOoBaTh MOHATUSMHU: MAPAJUICIBHOCTh W MEPHEHIUKYISIPHOCTh MNPAMBIX U
MIOCKOCTEI;

- KJITaccu(pUIMpPOBaTh B3aMMHOE PACIIONIOKEHHE MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

- ONEpUpOBaTh MOHSATUSMHU: JBYTPaHHBIA Yroji, TpaHU ABYTPAHHOIO yria, pedpo
JIBYTPAHHOTO yIJIa, IMHEHHBIN yroi ABYTpaHHOTO YIJIa, TPpajyCcHas Mepa JABYTPaHHOTO yIia;



- ONEpUPOBATh MOHATUSAMH: MHOTOTPAaHHUK, BBITYKJIBIA U HEBBITYKJIbI MHOTOTPaHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, IPaBUJIbHBI MHOTOIPaHHHUK;

- pacmo3HaBaTb OCHOBHBIE BHUIBl MHOTOTPAaHHHMKOB (MHpamMuia, MpHU3Ma,
MPSIMOYTOJIBHBIN TTapayuieenumne, Kyo);

- KmaccuuIupoBaTh MHOTOTPAaHHUKH, BBIOMpass OCHOBaHUS IS KJIACCU(DUKAIUN
(BBIIYKJIbIE M HEBBIIYKJIblE MHOTOTPAHHUKH, IIPABUJIbHBIE MHOTOTPAHHUKHU, MpPSMbIE U
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIUTIC/IbI);

- OIIepUPOBATh MOHATUAMU: CEKYILas IUIOCKOCTh, CEYEHHE MHOI'OI'PaHHUKOB; OOBICHSTh
NPUHIUIBI TOCTPOCHUS CEYCHUH, UCIIONIB3YSI METO/] CIIE/IOB;

- CTpPOUTb CEUYEHHS MHOIOTPAHHUKOB METOJOM CJIEJOB, BBIIOJHATH (BBIHOCHBIC)
IUIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (pUTYp: BUJ CBEPXY, COOKY, CHHU3Y;

- pewmarh 3aJayd Ha HAXOXJEHHE I'€OMETPUUYECKUX BEJIMYMH MO obOpasuam Win
QITOPUTMaM, MPHUMEHSS HM3BECTHbIE AHAIUTHUYECKUE METOJbl NPU PEHICHWH CTaHAApPTHBIX
MaTeMaTHYeCKUX 3aJad Ha BBIYMCICHHUE PACCTOSHUN MeX1y IBYyMs TOUYKaMH, OT TOYKU 1O
OPSMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKIYy CKPEIIUBAIOIIUMUCS MPSMBIMHU;

- pewmarh 3aJayd Ha HAXOXJEHHE I'€OMETPUUYECKHX BEJIMYMH MO obOpasuam Win
QITOPUTMAaM, TPHUMEHSS HM3BECTHBIC AHAINTHYECKUE METOJbl MPU PELICHWH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3aJjady Ha BBIYMCICHHE YIJIOB MEXIY CKPELIMBAIOIUMUCS MPSIMBIMH, MEXKIY
IPSMOM U TIOCKOCTBIO, MEXTy TUIOCKOCTSIMH, TBYI'PAHHBIX YTJIOB;

- BBIYUCIIATH 00BEMBI U IUIOIIAIN TOBEPXHOCTEH MHOIOI'PaHHHUKOB (IIpU3Ma, MUpaMua)
¢ mnpuMeHeHHeM (OpMys, BBIUUCIATH COOTHOUICHHS MEXIY IUIOMAASIMUA TTIOBEPXHOCTEH,
00beMaMu MOAOOHBIX MHOI'OI'PaHHUKOB;

- ONepUpPOBATh MOHATHAMHU: CHMMETPUS B IMPOCTPAHCTBE, IEHTP, OChb M IUIOCKOCTH
CUMMETpPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPHUHU (UTYPHI;

- U3BIEKaTh, MPEoOpa3OBBIBATH W  HMHTEPIPETUPOBATH  HUHPOPMALHUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YEPTEKaxX U PUCYHKAX;

- TPUMEHATh TeOMeTpHUYecKue (aKThl Ui PEIICHHs CTEPEOMETPHUECKUX 3ajad,
IPENOoiaralolliiX HECKOJIBKO IIaroB pEIIeHUs, €CIM YCIOBUS HNPHUMEHEHMs 3a/laHbl B SIBHOM
dopme;

- IPUMEHATH MIPOCTEHIINE MPOrpaMMHbIE CPEACTBA U IEKTPOHHO KOMMYHUKALMOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUYECKUX 3a]1aY;

- TNPHUBOJMUTH IMPHUMEPHl MAaTEMaTHMYECKHMX 3aKOHOMEPHOCTEH B NPUPOAE U KU3HH,
pacrio3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPHUHU B HICKYCCTBE;

- IPUMEHSTH MOJIyYeHHbIE 3HaHUS HA MPAKTUKE: aHAIU3UPOBATh pealibHbIe CUTYallUH U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TpOIECCe IMOWCKA  pEIIeHUS  MaTeMaTHYECKH
chopMyIMpPOBaHHOW MPOOIEMbl, MOAETUPOBATh pPEalbHblE CUTyallUd Ha SI3bIKE T'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJIENTM C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX TOHSATHH U TEOpeM,
anmapara anreOpbl, pelaTh NPaKTHYECKUE 33/1a4H, CBA3aHHBIE C HAXOXKAEHUEM F€OMETPUUYECKUX
BEJIMYMH.

K koniy 11 kaacca oOyuaromuiicss HAy4uTCs:

- ONepupoBaTh MOHATHUSAMH:  IIMJIMHIPHYECKAss MOBEPXHOCTh,  00Opa3yromme
WINHAPUYECKON MOBEPXHOCTH, LIMIIMH/IP, KOHUYECKasi IOBEPXHOCTh, 00pa3yroline KOHMYECKON
MIOBEPXHOCTH, KOHYC, cheprueckasi TOBEpXHOCTh;

- pacro3HaBaTh Tella BpalleHus (LUIUHIP, KOHYC, cdepa U 1map);

- OOBSICHITH CIIOCOOBI TTOTYYSHHS TEJT BPALICHHUS;

- KJITacCU(hUIMPOBATh B3aMMHOE PACIIONIOKEHHE C(EPhI U TNIOCKOCTH;

- OTICpUPOBATH MOHATHSMU: MAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CETMEHTA,
IIapOBOI1 CJI0HM, OCHOBaHHE IIAPOBOTO CJI0S, BBICOTA IIAPOBOTO CJIOS, IAPOBON CEKTOD;

- BBIYHCIATH 00BEMBI U TUIOIIA/IA TOBEPXHOCTEH TeJ BPALICHUS, TEOMETPHUYECKUX TE C
npUMEHEeHHEM QOopMyIT;

- OTIEPUPOBATH MOHATUSMH: MHOTOTPAHHUK, BIIUCAHHBINA B chepy M OMUCAHHBIA OKOJIO
cdepsl, cepa, BIMCaHHAs B MHOTOI'PAaHHHUK MJTH TEJIO BPAILlEHUS;

- BBIYKCIISITH COOTHOIICHUSI MEXKTy TUIOMIAIIMU TTOBEPXHOCTEH  00beMaMH MOJOOHBIX
TeJ; M300pakaTh H3ydaemble (QUTYpbl OT PYKH U C HPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB;



- BBITIOJHSATH (BBIHOCHBIC) TUIOCKHE YEePTEKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (HTYp:
BUJI CBEpXY, COOKY, CHU3Y, CTPOUTH CEUCHHUSI TEJI BPALICHHUS;

- W3BJIEKaTh, HWHTEPIPETHPOBATH H  MPEoOpa3oOBBIBATH  HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA YePTeKax U PUCYHKAX;

- OIIEpUPOBATh ITOHATHUEM BEKTOP B IPOCTPAHCTBE;

- BBINOJHATH JCUCTBUSL CIIOXKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOKECHHS
BEKTOpa Ha YHCII0, OOBACHATH, KAKUMU CBOWCTBAMH OHH O0JIaJJatoT;

- IPUMEHSATH IPABWIIO Napajljieenunesa;

- OIIEpUPOBATh MOHATHIMM: JIEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOP, MOJYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, YroJl MEXIY BEKTOPAMH, CKaJISIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI;

- HaxoJWUTh CyMMYy BEKTOPOB M IIPOM3BEJIECHUE BEKTOpPAa HA YHUCIO, Yrol MEXKIY
BEKTOPAMH, CKaJSIPHOE IPOMU3BEACHME, PACKIAAbIBaTh BEKTOP IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM;

- 33/1aBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOp/MHAT;

- TPUMEHATHh TreoMeTpuueckue ¢akThl A pEIICHUs CTEPEOMETPUYECKHX 3ajad,
IIPEII0JIaratoliuX HECKOJIBKO ILIAaroB PELIEHMs], €CIU YCJIOBUS NPUMEHEHMs 3aJaHbl B SIBHOU
hopme;

- pemate NpPOCTEHIIME TIeOMETPUYECKHE 3aJayd Ha IPUMEHEHUE BEKTOPHO
KOOPJIMHATHOI'O METO/A;

- pemarb 3a7auyd Ha JOKa3aTEJbCTBO MATEMaTHMUECKUX OTHOIICHUH W HaxOXKICHHE
FEOMETPUUECKUX BEIUYHMH MO 00pas3laM WM aJropuTMaMm, IPUMEHSS U3BECTHBIE METOIbI MPHU
pELIEHUH CTaHAaPTHBIX MaTEMaTUUYECKHUX 33/]1a4;

- IPUMEHSATh NPOCTEHIINE TPOrPaMMHBIE CPEICTBA U 3JEKTPOHHO KOMMYHUKAIIMOHHbIE
CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUUECKUX 3a/1ay;

- OPUBOJUTH NIPUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJAE U KU3HH,
pacrno3HaBaTh POSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE;

- IPUMEHSATH NOJIYYCHHbIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBAaTh peabHble CUTYallUH U
NPUMEHATh HW3Y4YEHHBIE TIOHATHS B  IMPOLIECCE TOMCKA  PEIICHHS  MaTeMaTHYEeCKH
chopMyIUpOBaHHON MPOOIEMBbI, MOAECIUPOBATH pPEaJbHbIE CHUTYAl[Md Ha S3bIKE T€OMETPUH,
UCCJIEI0BATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAHUEM TI'€OMETPUUYECKUX IMOHATHH U TEOpEM,
amnmapara anredpsbl, pemarh MPaKTUIeCKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX
BEJIMYHH.

TemaTn4veckoe IJIAHUPOBAHHUE

10 ksace
Ne || HaumeHnoBanue pa3nienos KonnuecTBo yacos ‘ OJEKTPOHHBIE
n/m Y TEM IIPOrPAMMBI Beero|| Koutpous || IIpaktnuec (undpossie)
Hble || Kue paGoTEI o0Opa3oBaTesibHbIE
paboThI pecypceel
1 BBenenue B 10 bubnunoreka HOK
CTEPEOMETPHIO https://m.edsoo.ru/1c209e37
[IpssMbIE W TIIIOCKOCTH B
5 ||TPOCTpaHCTEe. 12 1 bubnuoreka HOK
[TapannenbHOCTh MPSAMBIX https://m.edsoo.ru/1c209e37
U IIJIOCKOCTEMN
3 [lepneH qUKyYISAPHOCTD 12 bubnuoreka HOK
NPSIMBIX U IJIOCKOCTEN https://m.edsoo.ru/1c209e37
4 Yrubl MEXIy IPSAMBIMU U 10 1 bubnuoreka HOK
IUIOCKOCTAMH https://m.edsoo.ru/1c209e37
bu6 OK
5 || MHororpanHuku 11 1 rorHoteia i

https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

6 O0BEMBI 9 1 bubnuoTeka HOK
MHOT'OTPaHHHKOB https://m.edsoo.ru/1c209e37
[ToBTOpEHME: CEUCHHUS, bubnuoreka LHOK

7 4 1
PacCTOSIHUS U YTJIbI https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO 68 5 0

YACOB I10 [TPOTPAMME

11 kaace
Ne || HammenoBanue pa3zieinos KommuecTBo yacos ‘ ONEeKTPOHHbIE
/T ¥ TEM IIPOTPaAMMBI Beero|| Kontpos || [TpakTiec (mdpoBsbIe)
Hble | Kue paGoThI o0Opa3oBaTelbHbIC
paboTHI peCypChI

bubmuoreka [JOK

1 ||T 12

c/14 Bpatlietit https://m.edso0.ru/1c209e37
bu6mmoreka [IOK

2 || 00 )

peMbLTET https://m.edso0.ru/1c209e37

3 BexTops!l u KOOpIMHATEI B 10 bubnuorexa [JOK
POCTPaHCTBE https://m.edsoo.ru/1c209e37

4 [ToBTOpeHME, 0000MIIECHNE, 7 bu6mmoreka [JOK
cHCTeMaTH3aIlks 3HAHUI https://m.edsoo.ru/1c209e37

OBILEE KOJIMYECTBO 34 0
YACOB I10 [TPOTPAMME

YueTr nporpaMmMbl BOCIIUTAHUSA
NpH pa3padoTke TeMATHYeCKOI0 IVIAHMPOBaHus y4eOHoro npeamera «Il'eomerpusn»

JlnyHocTHble YY1 OnpegensaeTtca B npouecce pa3paboTkm dopmbl
OTpParKatoT roTOBHOCTb CLLeHApMA KaXKaoro ypoKa BOCMMUTbIBAOLLLUX
obyuatowmxcs BocnuTbiBaloLLMiA O6pasoBaTenbHble y4ebHbIX 3aHATUI
pyKkoBoACTBOBATbLCA noteHuman TEXHO/I0TUMN

cMcTemonm coaepKaHua

NO3UTUBHbIX yuyebHoro npeameTa

LLeEHHOCTHbIX

OpUEHTaLNM U

pacwmpeHue onbiTa

LEeATENIbHOCTM Ha ee

OCHOBe U B NpolLiecce

peanusauum

OCHOBHbIX

HanpaBAeHWUI

BOCMUTATENBHOWN

[EeATeNbHOCTU B

YyacTu:

rpa*kAaHCKoro, BocnutaHue MpoeKTHaA Kelic-ctagus:
NaTpUOTUYECKOTO rPaXX4aHCTBEHHOCTU | TEXHOJIOMMUA, «eomeTpuyeckme
BOCNMUTaAHMA M NaTPUOTM3MA Ha KeNCc-TeEXHONOMNK 33434 Ha
(camoonpenenenune / | npumepax }KU3HU U npumepax m3
NaTpuUoTU3M, 0eATeNbHOCTH NCTOpPUmN»



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

rPaXKAaHCTBEHHOCTb, | POCCUMCKUX YYEHbIX,
coumanbHas BHecCL X 6onbLIown
CONNAAPHOCTD) BKNag, B pa3Butue
reomeTpuu
TPYAOBOro dopmunpoBaHue TexHonorum MpoekTHasA
BOCMUTaHUSA, Hay4YHOM KapTWHbI npo6aemHoro [eATeNbHOCTb:
LEeHHOCTM Hay4yHOro MWpa, BlageHue 0byyeHus, «Co3pnaHue
no3HaHus KyNbTypOMu, MHGOPMALMOHHbIE, reomeTpu4ecKoro
(cmbicnoobpasoBaHue | cO34aHHOM BOKPYT KpUTUYECKOro obbekKTa ana
/ TpyA v TBOpPYECTBO, | NpegmeTa MbILLIEHNSA obulecTBeHHOTo
HayKa) MaTemMaTumKa. NPOCTPAHCTBa»
YuuTbca co3paBaThb
ycnosus
NposBAEHMUS,
noucka, obmeHa,
OTKPbITUA CMbICNIOB
obyvatowmmunca
[AYXOBHO- BocnutaHue 3nopoBbecbeperaowm | Urposas cutyaums:
HPaBCTBEHHOrO, 3KOI0TMYECKOro e, «3a0poBbe U
3KONI0TNYECKOro CO3HaHuA, negarorvka dusnyeckas
dumsnyeckoro OTBETCTBEHHOE COTpYyAHMYECTBa aKTUBHOCTb Yepes
BOCMUTaHUSA, OTHOLUEHME K reoMeTpuIo»
dbopmunpoBaHuAa CBOEMY 340POBblO,
KY/IbTYpbl 340P0BbA U | NOTPEOHOCTL B
3MOLMOHA/IbHOIO AKTUBHOM U
6narononyuus, 340poBom obpase
JINYHOCTHbIE YKWU3HU, OTKas oT
pe3ynbTaThl, BpeAHbIX NPMBbIYEK
obecneyusatolme
aganTauuio
obyuatoweroca K
n3meHArWmMmeaA
YC/IOBUAM

COLMaNbHON U
nNpPMpPoLHOI cpeabl,
(HpaBcTBEHHO-
3TUYeECKasn
opueHTauus /
npupoaa,
4yenoBeYyecTso,
3/10pOBbIl 06pa3
KU3HMK)

B ¢denepanbHbIX W perMoHaJIbHBIX MPOIENYypax OLEHKH KauecTBa OOpa3oBaHMS
UCTIONb3yeTCcsl TNepeueHb (KOoIu(pUKAaTOp) paclpeleieHHbIX T0 KJaccaM —IpOBEpseMbIX
TpeOoBaHUIl K pe3yiabTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MNpPOrpaMMbl CPETHETO

0611_[61"0 06pa3OBaHI/I${ 1 DJICMCHTOB COACPIKAHUS IO MATCMATHUKE.

IIpoBepsiemble TPeOOBaHUS K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (10 kiacc)

Kon

HpOBCpHCMHC MPEAMCETHBIC pC3YJIbTAThl OCBOCHUA OCHOBHOH O6paBOBaTCJ'IBHOI71




MIPOBEPSIEMO MIPOrpaMMEBI CPEHETO 001Iero oOpa3oBaHuUs
ro
pe3ynbTara

7 I'eomerpus

7.1 OnepupoBarh MOHATUSAMU: TOUKA, MPsSMasi, INIOCKOCTh

7.2 [IpuMeHSITh aKCHOMBI CTEPEOMETPHH W CJCACTBUS W3 HHUX TPU PEIICHUU
reOMEeTPUUYECKUX 3a7a4

7.3 OnepupoBarh MOHATUSMU: MAPAJUIETBHOCTh U MEPHEHAUKYIISIPHOCTh MPAMBIX U
IIJIOCKOCTEN

7.4 KnaccudunupoBars B3aMMHOE pacHoNIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE

7.5 OnepupoBarh MOHATUSIMU: ABYTPAHHBIN Yrojl, TpaHU JABYIPAHHOTO yriia, pedpo
JIBYTPAHHOI'O yIJIa, JIMHEWHBIM Yrojl JABYIPAHHOTO Yrja, rpajgycHas Mepa
JBYTPAHHOTO yTJia

7.6 OnepupoBarh TOHATHUSIMU: MHOTOTPAHHUK, BBINYKIBIA ¥  HEBBITYKIIBIHA
MHOTOTPaHHUK, JIEMEHTHl MHOTOTPAHHHKA, IPABUIIbHBIA MHOTOTPAHHUK

7.7 Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOTPAaHHUKOB (IMpamuaa, MpHU3Ma,
MPSIMOYTOJIBHBIN Mapajuienenunes, Kyo)

7.8 KnaccudunupoBaTs MHOTOTpaHHUKH, BEIOMpPAsi OCHOBAHUS I KJIacCU(PUKAIUK
(BBIITYKJIBIE W HEBBINYKJIBIC MHOTOTPAaHHUKH, MPABUIbHBIC MHOTOTPAHHUKH,
MpsIMbIEe U HAKJIOHHBIE TPU3MBI, TapaUICTICITUIIC/IbI )

7.9 OnepupoBarh MOHATHUAMH: CEKYIas NIOCKOCTh, CEYeHHE MHOTOTPaHHUKOB

7.10 OOBACHATL NPUHIUIBI TOCTPOSHUS CEYEHHI MHOTOTPAHHUKOB, HCIIONb3YS
METO/I CJIEJIOB

7.11 Crpouth ceyeHUs MHOTOIPAaHHUKOB METO/IOM CJIE/IOB, BBIIOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTBHIX 00BEMHBIX (UTYp: BHUII CBEPXY, COOKY,
CHU3Y

7.12 Pemarp 3agaun Ha HaXOXKIEHHWE TE€OMETPUUYECKUX BEIMYMH MO 0OpaslaM WU
QITOPUTMaM, TPHUMEHSS W3BECTHBIC AHAIUTHYCCKHE METOIBI TPU PEIICHUH
CTaHJIApPTHBIX MAaTEMaTHYEeCKHX 3aJad Ha BBIUKCICHHE PACCTOSHUN MEXIY
JIBYMSI TOYKAMH, OT TOYKH JO TMPSAMOW, OT TOYKHU JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU

7.13 Pemate 3agaun Ha HAXOXACHUE TE€OMETPUUYECKUX BEIWYUH 1O oOpaslaMm WIH
QITOpUTMaM, TPHUMEHSS W3BECTHBIE AHAIUTHYECKHE METOIbl TPU PEIICHUH
CTaHJIAPTHBIX MaTeMaTHUYECKUX 3aJad Ha BbIUMCICHHE YIJIOB MEXIY
CKPEIIMBAIOIIAMUCSA TPSMBIMH, MEXIy TNPSIMOH U TUIOCKOCTBIO, MEXKIY
MIJIOCKOCTSIMU, JIByTPAHHBIX yTJIOB

7.14 Beruucisate 00beMBl M TUTOHMIAAM TMOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuia) C TMpuMeHeHHueM (GOpMYI, BBIUUCIATH COOTHOIICHHS MEXIY
IUIOLIA/ISIMU TTOBEPXHOCTEN, 00beMaMHU MOA0OHBIX MHOTOI'PaHHUKOB

7.15 OnepupoBarh MOHATUSMU: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh U TUNIOCKOCTh




CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUHU (PUTYPBI

7.16

W3Bnekatb, mpeoOpa3oBbIBaTh W MHTEPIPETHPOBATH  MHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX PUTYpax, MPEACTABICHHYIO HA YepTexkKax U
pUCYHKaxX

7.17

[IpumensTh reomerpuueckue GakThl Ui PELICHUS CTEPEOMETPUUYECKUX 3a/ad,
MPEANOJaralolMX HECKOJbKO IIAroB PEIICHUS, €CJIU YCJIOBHUS IMPUMEHEHHUS
3aJlaHbl B ABHOU (hopme

7.18

IIpuMeHATs  mpocTediMe  NPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPHU PEILICHUN CTEPEOMETPUUECKUX 3a1a4

7.19

HpI/IBO,I[I/ITI) IIPUMEPBI MAaTEMATUUCCKHUX 3aKOHOMepHOCTeﬁ B IIpUpOAC U XU3HU,
Ppaciio3HaBaThb MPOSABJICHUC 3aKOHOB rCOMCTPHUU B UCKYCCTBC

7.20

[IpumensaTh TONyYEHHBIE 3HAHHMS HA MPAKTHKE: aHaJIU3UPOBATh pealbHbIC
CUTyallUl U TPUMEHSTh M3YyUYEHHBIE TOHATHUS B TPOLIECCE TOMCKA PpEIICHUs
MaTeMaTH4ecKu CGHOPMYITUPOBAHHON MPOOIEMbl, MOJAEIUPOBATH pealbHbIC
CUTyallUM Ha S3bIKE TEOMETPHH, HCCIEI0BATh IOCTPOCHHBIE MOMACIU C
HCIOJIb30BAaHUEM TE€OMETPUYECKHX TOHATUH M TeopeM, ammapara anreOpsl,
pemaTh TPaKTUYECKHE 3a7add, CBSI3aHHBIE C HAXOXKJICHUEM TeOMETPHYECKUX
BEJIMYUH

IIpoBepsiemble 3j1ieMeHTHI coaep:xkanus (10 kiacc)

Kon

[IpoBepsieMbIil 2IEMEHT COAEPKaAHUS

I'eomerpus

7.1

OcHOBHBIE MOHATHUS CTEpeoMeTpUH. Touka, mpsmasi, IJIO0CKOCTb, IPOCTPAHCTBO.
[lonsiTne 00 aKCMOMATUYECKOM IOCTPOCHMHM CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

7.2

B3aumHOe pacnosiokeHHe TPAMBIX B IPOCTPAHCTBE: IEPECEKAOLIUECS,
NapajuleJIbHbIE W CKpeIUBaroIyecs MpsAMble. [lapainenbHOCTs NPSAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MApAJUICNIbHBIE MPSAMBIE B IPOCTPAHCTBE,
[apaJuIeIbHOCTh TPEX NPSAMBIX, NAapAIIEIBHOCTD MPSAMON U IUNIOCKOCTU. YTIIBI C
COHAINPABJICHHBIMA CTOPOHAMH, YTOJd MEXAy IHpPSAMBIMH B IIPOCTPAHCTBE.
[TapajienbHOCTP  IUIOCKOCTEH: — INapajuleibHBIE  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX IulockocTed. [Ipocreiimne mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH: TETpadp, KyO, mapasuiesnenunes, IoCTPOEHUE CEeUeHU i

7.3

[lepneHUKYIAPHOCTE MPSIMOM M IIJIOCKOCTHU: MNEPHEHAUKYISPHBIE IPSMbIE B
MIPOCTPAHCTBE, MpPSMBIE MNapAJUICIbHBIE W NEPHEHAUKYJISAPHBIE K IIJIOCKOCTH,
MIPU3HAK TEPIECHAUKYIIPHOCTH IMPSAMOM U IUIOCKOCTH, TEOpeMa O NPSIMOU
MEPIEHIUKYISIPHON MJIOCKOCTH. YTJbI B IIPOCTPAHCTBE: YIOJI MEXKIY NPSIMOU H
IJIOCKOCTBIO, JBYTPAHHBIA  yroJI, JIMHEHWHBIA YroJl JBYIPAaHHOIO  YIUIA.
[lepneHuKynsip ¥ HAKIOHHBIE: pACCTOSHHE OT TOYKH JO IIIOCKOCTH,
paccTossHHE OT MNPSAMOW JI0 TUIOCKOCTH, MPOEKUus (UTYpbl Ha IUIOCKOCTb.
[lepneHMKyISIpPHOCTh IJIOCKOCTEM: TPU3HAK MEPIEHAUKYIIPHOCTH JBYX
mIockocTeil. Teopema o Tpex NMeprneHIuKyIspax

7.4

Iloustue MHOI'OrpaHHHUKA, OCHOBHBIC 3JICMCHTBI MHOT'OI'PaHHHKA, BBIITYKJIBIC U
HEBLIITYKJIBIC MHOTOTPaHHUKH, pa3BEPTKa MHOI'OI'paHHUKA. HpI/ISMaZ n-yroJjibHas




NpU3Ma, IPaHU ¥ OCHOBAHUS MPU3MBI, IIPsSMasi U HAKJIOHHAs MPU3MBbL, OOKOBas U
IIOJIHAs ~ TIOBEPXHOCTh  mpu3Mbl.  [lapamnenenunesn,  OpsMOYTOJIbHBIN
napajuleJienunes U ero cBoucrsa. [Impamuaa: n-yroiapHas nupamuna, TpaHd U
OCHOBaHHE MHPaMHJIbI, OOKOBAs U MOJIHAS IOBEPXHOCTH MUPAMUIBI, IPABUIIbHAS
U YCCUYEHHas NHUpaMuja. OJIEMEHTBl NpU3Mbl U mnupamuzabl. [IpaBuibHblE
MHOTOTPaHHUKU: MTOHATHE MPAaBUILHOTO MHOIOTPaHHUKA, IPAaBUJIbHAS IIpU3Ma U
IIpaBWIbHAsA NHMpaMuza, NpaBUJIbHAs TPEYTOJIbHAs IHUPaMUJa W IPaBUIbHBIN
TeTpasap, KyO. IlpencraBieHue O NpaBUIBHBIX MHOTIOIPAaHHUKAX: OKTadJp,
nonexasap u ukocadq CedeHus MpU3Mbl U TUPAMHUIBI

7.5 CumMeTrpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTENBHO TOUYKH, IPSAMOM,
IUIOCKOCTH. DJEMEHTHl CUMMETPUUM B TNHpaMuAax, Mapajulesienunenax,
IIpaBWJIbHBIX MHOTOTPaHHUKAX

7.6 Boruncnenue 31eMeHTOB MHOTOIPaHHUKOB: peOpa, quaroHanu, yribl. [lnomans
OOKOBOW TOBEPXHOCTH W TOJHOW MOBEPXHOCTH MPSMON TNPHU3MBI, ILIIOLIAIb
OCHOBaHHWH, TeopeMa O OOKOBOW ITOBEPXHOCTH MNPSAMOW mpu3Mbl. [Liomanb
OOKOBOW TIOBEPXHOCTH W TOBEPXHOCTH NPABWIBHON NUPaMUABI, TeOpeMa O
wiom@aan yceueHHo mnupamuabl. [lonstue o6 oObeme. OObeM NHUpaMUIBI,
MIPU3MBI

7.7 [Tomobubie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXAY IUIOMAISIMU
MMOBEPXHOCTEH, 00beMaMH MOIOOHBIX TEIl
IIpoBepsiemble TPeOOBAHMS K Pe3y/JIbTATaM OCBOCHHS OCHOBHOM

o0pa3oBarte/ibHOI nporpammel (11 kiaacc)

Kon [IpoBepsieMbie MTpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHOM

IIPOBEPSIEMO MIPOrpaMMBbI CPETHETO 00IIET0 00pa3oBaHuUs
ro

pe3ynbraTta
6 I'eomerpus

6.1 OnepupoBaTh MNOHATHAMM: IMJIMHAPHYECKAss TOBEPXHOCTb, OOpasyrolue
UWIMHIPUYECKONH  MOBEPXHOCTH, LWJIMHAP, KOHMYECKas  IIOBEPXHOCTH,
o0pasyrolire KOHUYeCKO! TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb

6.2 Pacnio3naBate Tena BpamieHus (HUIUHIP, KOHYC, cdepa U map)

6.3 OOBACHATH CIOCOOBI MOJTyYEeHUs TeJl BPALLEeHUs

6.4 KnaccudumupoBats B3auMHOE pacmoioKeHHe cPephl U TMIIOCKOCTH

6.5 OnepupoBaTh MOHATHUSMHU: IIAPOBON CErMEHT, OCHOBAHHME CETMEHTa, BBICOTA
CErMEHTA, 1IapOBOH CIIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOH,
IapOBOW CEKTOP

6.6 Bbruucnate 00beMbl 1 TUIOIIAAHN TOBEPXHOCTEN TEJ BPAIEHUs, TEOMETPUYECKIX
TeJ C MpUMEHEHHEM (HOPMYIT

6.7 OnepupoBaTh MOHATHAMU: MHOTOIPaHHUK, BIMCAHHBIA B cepy M ONMHMCAHHBIN
okoJ10 cdepsl, chepa, BIIUCAaHHAS] B MHOTOTPAHHUK WJIH TEJIO BPAIICHUS

6.8 BbIUUCIIATE COOTHOIIEHUS MEXIy IUJIOUIAJIMH TMOBEPXHOCTEH U 00BEeMaMu




HOI00OHBIX Tell

6.9 N300paxkaTh wu3ydyaemble (QUIYppl OT PYKH MU C MPUMEHEHHEM IPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB

6.10 BbImonHATE (BBIHOCHBIC) MJIOCKHE YEPTEXKH W3 PHCYHKOB MPOCTHIX OOBEMHBIX
¢buryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTb CEUCHHUsI TeJl BpaLLCHHSI

6.11 W3BnekaTb, WHTEPOPETHPOBATH U  NPeoOpa3oBbIBaTh  HH(POpPMAIUMIO O
IIPOCTPAHCTBEHHBIX F€OMETPUYECKUX (PUTypax, IPEJICTABICHHYIO Ha YepTexax U
pPHUCYHKaX

6.12 [TpumensaTh reomMeTprueckue (HakThl sl PEIICHUS CTEPEOMETPUUYECKHX 3a/ad,
IPEIIOJIaraloliuX HECKOJIBKO IaroB PELICHMs, €CIIM YCIOBUS IPHUMEHEHHs
3aJaHbl B IBHOH (opme

6.13 OnepupoBaTh MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14 BEIONHATE NeCTBUS CII0KEHUSI BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKCHUS
BEKTOpa Ha YHUCJIO, 0OBACHATh, KAKUMU CBOMCTBAMM OHM 00J1aJat0T

6.15 [IpuMeHATH MpaBWIIO NapAJUIEIICIIUIIENA IIPU CII0KEHUN BEKTOPOB

6.16 OmnepupoBaTh HOHATHAMH: JEKAPTOBHI KOOPAWHATHI B TMPOCTPAHCTBE, BEKTOP,
MOJlyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJ MEXIY
BEKTOpaMH, CKaJSIPHOE NPOM3BEACHHWE  BEKTOPOB, KOJUIMHEApHBIE U
KOMILIaHapHbIE BEKTOPHI

6.17 HaxoauTe cymMMy BEKTOPOB W MPOU3BEICHHE BEKTOpA HA YHCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJsipHOE IPOM3BEACHUE, PpACKIaAblBaTh BEKTOp IO JABYM
HEKOJUTMHEAPHBIM BEKTOpaM

6.18 3anaBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKapTOBON CHCTEME KOOPHHAT

6.19 Pemrate mpocreiilme TeoMeTpHUECKHE 3aJaddl HAa TPHMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/1a

6.20 Pemrate 3a1aun Ha JOKa3aTEIbCTBO MATEMAaTHUYECKUX OTHOIICHUH M HaXOXKJICHHUE
TeOMETPHUECKUX BEJMYMH 110 00pa3iiaM WK ajIrOpUTMaM, IPUMEHSISI H3BECTHBIC
METO/bI PU PEIIEHUH CTaHIAPTHBIX MaTeMaTUYECKHX 3a1a4

6.21 [IpumensTh  mpocTeidlie  NporpaMMHBIE  CPEIACTBA U DJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUUYECKHX 3a1a4

6.22 [IpuBoIMTE pHUMEpHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
pacrio3HaBaTh MPOSBJICHUE 3aKOHOB T€OMETPUHU B HCKYCCTBE

6.23 [IpuMeHATh TOMyYEeHHBbIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh pealibHbIC

CUTyallud U TIPUMEHSATh W3YYEHHbIE MOHSTHUS B MpOLIECCE IMOMCKA peIleHus
MaTeMaTH4ecKu Cc(HOpMYIHUPOBAHHON MPOOJIEMBI, MOJECIUPOBATH pealbHbIE
CUTyallud Ha S3bIKE T'EOMETPHH, WCCIEN0BaTh IMOCTPOEHHBIE MOJEIH C
UCTOJb30BAHUEM TE€OMETPHUECKUX TMOHATUH M TeopeM, ammapara airedpsl,
pelaTh MpakTUYEeCKHE 3a/layd, CBSI3aHHBIE C HAXOXJICHHUEM T'€OMETPUYECKUX
BEJIMYMH

IIpoBepsiemble 3j1ieMeHTHI conep:xanus (11 kiace)




Kon IIpoBepsieMBlii 2JIEMEHT COnEpKAHUS

6 I'eomerpus

6.1 Hunuaapuyeckas MOBEPXHOCTb, 00pa3yroIve LUIMHIPUYECKONH MOBEPXHOCTH,
OCb LMIMHApPUYECKOW moBepxHOCTH. LlunuHiap: ocHoBaHus U  OOKOBas
MMOBEPXHOCTh, 00pa3ymollias U 0Ch, IUIOMIA/lb OOKOBOH U MOJHOW MOBEPXHOCTH

6.2 Konnueckasi moBepxXHOCTb, 00pa3yrolIMe KOHUYECKOM IMOBEPXHOCTH, OCh W
BEpUIMHA KOHMYECKOW MOBEepXHOCTH. KOHyc: OCHOBaHME U BEpUIMHA,
oOpa3ymolas U 0Ch, IJIOMAAh OOKOBON W IOJHON MOBEPXHOCTH. YCEUCHHBIH
KOHYC: 00pa3ylolie 1 BbICOTa, OCHOBaHUS U OOKOBasi IOBEPXHOCTh

6.3 Chepa m map: neHTp, paauyc, TUaMeTp, IUIONIaJb TOBEPXHOCTH CQEpHI.
B3aumuoe pacmonokenue cdeppl M IIIOCKOCTH, KacaTelbHas IUIOCKOCTh K
chepe, momanb chepsl

6.4 N3o00paxkeHue Ten BpalieHus Ha TIIOCKOCTH. Pa3BepTka mUiIMHApa U KOHyca

6.5 KomOuHaIiu Tea BpalleHUus] i MHOTOIPAHHUKOB. MHOTOTPaHHHK, OMHUCAHHBIM
okoJio chepsl, chepa, BiMcaHHAsT B MHOTOTPAHHUK, WM TEJIO BPAICHUS

6.6 [Tonstue 06 o6veme. OcHOBHBIE CBOWCTBA 00BeMOB Ten. Teopema 06 oObeme
MPSIMOYTOJIBHOTO TIapajulesienuIieia U cieAcTBus u3 Hee. OO0beM HWIMHApA,
koHyca. O0beM m1apa u miomasb cepol

6.7 [Tomobubie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXAY IUIOMAISIMU
MMOBEPXHOCTEH, 00beMaMH MOJOOHBIX TEI

6.8 Ceuenus nmnuHapa (mapaaienbHO U MEPIEHIUKYISIPHO OCH), CEYSHHs] KOHYyca
(mapanenbHOE OCHOBAHUIO U MPOXOASIILEE Yepe3 BEPIINHY), CEUEHUs LIapa

6.9 BexTop Ha muiockoctH M B npocTpaHcTBe. ClI0KEHUE W BBIYMTAHUE BEKTOPOB.
YMHOXEHHME BEKTOpa Ha 4Hcino. Pa3nokeHme BekTopa IO TpeM
HEKOMIUIaHAapHBIM BekTopaM. IIpaBuio mnapamnenenunena. Pemenue 3anad,
CBA3aHHBIX C IPUMEHEHNEM IIPaBUJI ICUCTBUI C BEKTOpaMU

6.10 [IpsiMoyrosnbHas cucTeMa KOOpJAMHAT B MpocTpaHcTBe. KoopauHatel BeKTOpa.
[Ipocreiimue 3amaun B KOOpAMHATaX. YTon Mexay BekTopamu. CkansipHoe
MIPOM3BE/ICHNE BEKTOPOB. BhIunciieHne yriaoB MeXly IpSIMbIMHU U IIIOCKOCTSIMHU.
KoopanHaTHO-BEKTOPHBIN METO/ TP PELIEHUN T€OMETPUUYECKUX 3a/1a4

JUia mpoBeNeHUs €IMHOIO0 TIOCYAApCTBEHHOro sKk3ameHa no mareMatuke (EI'D mo
MaTeMaTUKE) HCIOJIb3yeTCsl MepedeHb (KOAU(PUKATOp) MpOBEpsIeMbIX TpeOOBaHUN K
pe3yibTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHOW MPOTrpaMMbl  CPEIHEro  OOIIEro
oOpa3zoBaHusi W AJIeMEHTOB cojaepxaHus. [Ipu mpoenennu EI'D mo maremartmke ©6a30BOTO
YPOBHSI U3 mepeuHs (KoaupukaTopa) BHIOMpAIOTCS MO3ULMHU, COOTBETCTBYIOLINE (eaepaTbHON
paboueii mporpaMmMe o MareMaThke (0a30BbIil YPOBEHb).

IIposepsiembie Ha EI'D mo maTtemaTuke TpedGOBaHUA
K pe3yJIbTaTaM OCBOCHHUsI OCHOBHOI 00pa30oBaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero o0pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMO 00pa3oBaTebHON MTPOTrPaMMBbI CPEHETO 00IIEr0 00pa3oBaHUs




ro
TpeOoBaHUS

1

Brnanenne Metomamm OKa3aTeiabCTB, AITOPHUTMAMH PEIICHHUS 3a/ad; YMCHHE
(GbopMyIUPOBaTh U ONEPUPOBATH MOHATHIMHE: OINPEICICHHIE, aKCHOMa, TEOpPEMa,
CIJIC/ICTBUE, CBOWCTBO, MPHU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHIIbHBIC
GOpMYIUPOBKH; TPHUMEHATh HWX; YyMEHHE (QOopMyIupoBaTh oOpaTHOE U
NPOTHBOIOJIOXKHOE YTBEPXKICHHE, MPUBOAUTH MPHUMEPHl U KOHTPIPUMEPHI,
UCIIOJIb30BaTh METOJI MAaTEMaTHYeCKONW WHIYKIIMH, MPOBOJIUTH JOKa3aTelbHBIC
pacCyKICHHs TPH PEHICHUH 3ajad, OLEHHBATH JIOTHYECKYIO IPABUIBHOCTD
paccyXJICeHU; yMEHUE ONEPHPOBATh MOHATHIMH: MHOXKECTBO, TOJIMHOKECTBO,
olepaldyd  HaJ  MHOXXECTBAMH; yMEHHE  HCIOJb30BaTh  TEOPETHKO-
MHO>KECTBEHHBIN aIlrapar Jyisi OMUCaHUS PEaTbHBIX MPOIIECCOB U SIBICHUNA U TIPH
pelieHnH 3ajad, B TOM 4YHCJIE W3 JPYrUX Y4YeOHBIX TPEAMETOB, YMCHHUE
OTIepUPOBaTh MOHATHSAMH: Tpad, CBsI3HBIA rpad, mepeBo, muki, rpad Ha
IUIOCKOCTH; YMCHHUE 3aJlaBaTh W OMKCHIBATH Tpadbl Pa3IUYHBIMH CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl MIPH PEIICHUN 33129

YMeHue onepupoBaTh NOHATUSIMU: HATypalIbHOE YHCIIO, LIE€JI0€ YUCIIO, CTENEHb C
LeJIBIM TIOKa3aTeseM, KOPeHb HaTypajbHOM CTENEHHU, CTENeHb C palMOHAIbHbBIM
[IOKa3aTeleM, CTENEeHb C JIEHCTBUTENIbHBIM IIOKa3aTeseM, Jjorapudm umucia,
CHUHYC, KOCHMHYC M TaHI€HC IPOM3BOJILHOTO 4YHCJA, OCTAaTOK IO MOJYJIIO,
pPalMOHATIbHOE YMCJIO, HPPAlMOHAIBHOE YHCJIO, MHOXXECTBA HAaTypaJlbHBIX,
LENbIX, palMOHAIBHBIX, JEHCTBUTENbHBIX YHCEN; YMEHHE HCIOJIb30BaTh
IpU3HAKU JEIUMOCTH, HAUMEHbIIMN OOLIMIl AenuTeNlb U HauMEHbluee oOliee
KpaTHOe, aJropuT™ EBKIINAA MpH pelieHuu 3ajad; 3HaKOMCTBO C Pa3IMYHBIMHU
MO3UIMOHHBIMM CHCTEMaM{ CYHUCJICHUS; YMEHHUE BBIIOJHATh BbIYHUCICHUE
3HAYeHUH U NpeoOpa3oBaHMs BBIPAKEHHH €O CTENEHSAMM M Jiorapupmami,
npeoOpa3oBaHusl IPOOHO-PAIMOHATILHBIX BBIPAKEHUH; yYMEHHE OIEPHpPOBATH
HOHATUSAMMU: H0CJIEI0BATENbHOCTb, apudmeTnyeckas nporpeccus,
reoMeTpuueckas Iporpeccus, OECKOHEYHO YyObIBarolass TreoMeTpudecKas
IIPOrpeccusi; YMEHHE 3a/1aBaTh MOCIEJOBATEILHOCTH, B TOM YHCJE C IIOMOILBIO
PEKyppeHTHBIX (OpPMYJI; YMEHHE OINEepPUPOBaTh MOHATHSIMH: KOMIUIEKCHOE
YHCII0, CONPSIKEHHBIE KOMITJIEKCHBIE YHCIIA, MOAYJIb U ApIYMEHT KOMILJIEKCHOTO
yucna, dopmMa  3amucu  KOMIUIEKCHBIX  4YHceld  (reoMeTpuyeckas,
TPUTOHOMETPHUYECKAs " anreOpanyeckas); YMETh IIPOU3BOJIUTH
apumeTnyeckrue JCHCTBHUS C KOMIUIEKCHBIMU YHCJIaMH; MPUBOAUTH MPUMEPHI
MCIIOJIb30BaHUsI KOMIUIEKCHBIX YHCEJ; ONIEPUPOBATh NOHATUAMU: MaTpuua 2 X 2
u 3 X 3, onpenenauTenb MaTpULlbl, FEOMETPUUECKUN CMBICI ONPENETUTENS

YMeHune  onepupoBaTh ~NOHATUSMHU:  palMOHAIbHBIE, HPPALMOHAIBHEIE,
NoKa3aTeJbHbIE,  CTENEHHble, JorapuMuyeckue, TPUTOHOMETPUUECKHE
YpPaBHEHUST M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIIEPUPOBATH IOHATUSIMH:
TOXKJECTBO, TOXAECTBEHHOE MpeoOpa3oBaHKe, YypaBHEHHE, HEPABEHCTBO,
CHUCTEMa YPABHEHUN M HEPABEHCTB, PABHOCWJIBHOCTh YPaBHEHHW, HEPABEHCTB U
CUCTEM; yYMEHHUE pellaTh YPaBHEHHs, HEPAaBEHCTBA U CHUCTEMBI C IOMOIIBIO
pa3IMYHBIX NPUEMOB; pellaTh YpPAaBHEHMS, HEPABEHCTBA M CHCTEMBI C
[apaMeTpoM; IIPUMEHATh YPAaBHEHMs, HEPABEHCTBA, UX CUCTEMbI IS PELICHUS
MaTeMaTUYeCKUX 3a/ad M 3aJad M3 pa3jMyHbIX 00JacTel HaAyKu U peajbHOU
KU3HU

YMeHne  omepupoBaTh  MOHATHSAMU:  (QYHKIHS, YETHOCTh  (PYHKIUH,
NEePUOANYHOCTh (PYHKIIMU, OTPAHUYEHHOCTh ()YHKITUH, MOHOTOHHOCTE ()YHKITHH,
SKCTpeMyM (yHKIMK, HauOOJbIIEe ¥ HAWMEHbIIEEe 3HAYCHUs (PYHKIUUA Ha
MIPOMEXKYTKE, HeTIpEpbIBHAS (PYHKIIHSI, aCHMITOTHI rpaduka QyHKIIMH, IepBasi U
BTOpas TPOW3BOAHAS (PYHKIIUH, TEOMETPUUYCCKUA U (DUIUYECKUA CMBICIT




NPOM3BOJIHOW, TEPBOOOpa3Hasi, ONpENEeICHHBIH HHTErpall; yMEHHE HaXOAUTh
acuMNTOTHl Tpaduka (YHKIUU; YMEHHE BBIYUCIATH TPOU3BOJHBIC CYMMBI,
NPOM3BEACHUS, YAaCTHOTO M KOMITO3UIMH (YHKIWH, HAXOIUTh YpaBHEHHE
KacaTenbHOM K rpaduky GyHKIMHM; YMEHHE HAXOAUTh MPOM3BOJHBIC
AJIEMEHTAPHBIX ~ (YHKIUH; yMEHHE HCIIOJIb30BaTh  IMPOU3BOJAHYIO IS
uccleoBaHus (PYHKIUH, HAaXOAWTh HAWOOJbIIME M HAWMEHBIINE 3HAYCHUS
(GYHKIUH; CTPOUTh TpapUKd MHOTOWICHOB C WCIIOJIB30BaHUEM armapara
MaTeMaTHYECKOT0 aHalu3a; MPUMEHATh [POU3BOAHYIO JUIA HAXOXKACHUS
HAWITYYIIIero PelICHHs B MPUKIIAIHBIX, B TOM YHCIIE COIMATbHO-IKOHOMHUYECKIX
U (U3MYECKUX 3a7adaxX; HAXOJUTh IUIOMIATU U O0BEMBI (UTYP C IOMOIIBIO
WHTETpaia; MPHUBOAWTH TPUMEPHl MAaTEMAaTUYECKOTO MOJICIHPOBAHUSA C
noMoIbio AuddepeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSAMH: Tpaduk GyHKIHH, oOpaTHas QGyHKIUS,
KOMIO3UIMSA  (DyHKOUMH, JuHEHHAas ¢GyHKOMsA, KBaapaTudyHas (QYHKIHA,
pannoHanbHas QYHKIHS, CTENICHHAss (QYHKIUsS, TPUTOHOMETPHUYECKUE (DYHKITHH,
oOpaTHbIe TPUTOHOMETPHUYECKUE (DYHKIIMH, TTOKa3aTeNbHas U JorapupMuIecKas
(GYHKIMU; YMEHHE CTPOMTh TpapUKH H3YYCHHBIX (DYHKIUH, BBINOIHAThH
npeoOpazoBanus TrpadukoB (GYHKIHNA, UCTIOIB30BaTh TPAPUKU IS W3YICHHUS
NPOIIECCOB M 3aBUCUMOCTEH, TPU PpEIICHWW 3aJad W3 JPYruxX Yy4eOHBIX
NPEIMETOB M 3a7ad U3 peabHON KU3HH, BBIPAKATh (OPMYIIaMU 3aBHCHMOCTH
MEXJy BEIMYMHAMH; WCIIOJIb30BaTh CBOMCTBA M rpaduku (YHKIHHA JIs
pemieHusl ypaBHEHHUI, HEPaBEHCTB W 3373y C IapaMeTpaMu; HM300pakaTh Ha
KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBa PEIICHUH YpaBHEHWH, HEPABEHCTB M UX
cHCTEM

YMeHue pemath TEKCTOBBIE 33J]a4l Pa3HbIX TUIIOB (B TOM YHUCIIE HA MPOLEHTHI,
JIOJM M 4YacTH, Ha JIBUXKEHUE, paboTy, CTOMMOCTh TOBApOB M YCIYI, HAaJOIH,
3aJaud W3 O0O0JacTH YIpaBJICHUS JMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTABJIAATh BBIPAXKEHUs, YPABHECHMs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIOBUIO
3a[a4d, UCCIEN0BaTh IOJYYEHHOE PEIIECHHE M OLEHMBATH IPABJIONOAOOHOCTH
pe3ynbTaToOB;, YMEHHME MOJIEIMPOBATH pEaJbHBIE CHTyallud Ha  S3bIKE
MaTE€MaTHKH; COCTaBIISATh BBIPAYKECHUS, YPAaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI
[0 YCJIOBMIO 3aJayd, UCCIENOBAThb IOCTPOEHHBIE MOJEIHU C HUCIOJIb30BAaHUEM
anmnapara ajreOpbl, UHTEPIIPETUPOBATH MOJTYYEHHBIN pe3yibTaT

YMeHue onepupoBaTh TMOHATUAMU: CpeAHee apudmeTrnyeckoe, MeanaHa,
HauOoJplllee W HaUMEHblIee 3HAYeHMs, pa3Mmax, AMUCIepcus, CTaHJapTHOE
OTKJIOHEHHE YHUCJIOBOTO Ha0opa; yMeHHE W3BJIEeKaTb, WHTEPIPETUPOBATH
uHpOpMalMIO, MPEICTaBICHHYI0 B Ta0iuIax, Ha JAuarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEAJIbHBIX IMPOLIECCOB M SBICHUHN; IIPEICTABIATH
UH(POPMALIMIO ¢ TMOMOUIbIO TaONMIl U JUarpaMM; MCCIEJ0BaTh CTaTUCTHYECKUE
JTaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM IpapHUUecKUX METOJIOB U 3JIEKTPOHHBIX
CpeACTB; TpaHUecKH HCCIIeA0BaTh COBMECTHBIE HAOIIOACHUS C TOMOLIBIO
JIMarpaMM pacCerBaHUs U JIMHEMHOW perpeccun

YMeHue onepupoBaTh MOHATHUSAMH: CIyYalHBIH OMBIT U CIy4allHOE COOBITHE,
BEPOATHOCTh CIIy4alHOTO COOBITHS; YMEHHE BBIYUCIATH BEPOSITHOCTH C
UCITOJIb30BaHUEM TI'paUIeCcKUX METOAOB; NPUMEHATH (POPMYIBI CIOKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, (OpMylly TMOJHONH BEpOSITHOCTH, (GopMynly
Bepuynnu, xomOuHaTtopHble (aKThl U (HOPMYJIBI; OIIEHUBATh BEPOSTHOCTU
peasbHbIX COOBITHI; YMEHHE ONEepUPOBATh MOHITUSIMM: CilydailHas BETUYMHA,
pacupeneineHue BEPOATHOCTEH, MAaTeMAaTHYeCKOE OXKHUJAHUE, [UCIEpCUs W
CTaH/JapTHOE OTKJIOHEHHUE CIy4yailHOW BeNWYMHBI, (QYHKIUU paclpelesieHus U
IJIOTHOCTH PaBHOMEPHOIO, IOKA3aTEIbHOIO U HOPMAIBHOIO PacCIpeNelICHUN;
YMEHHUE HCIOJIb30BaTh CBOWCTBA W3YYEHHBIX PACHPEACICHUN U1 PELICHUS




3aJ1a4; 3HaKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINUX YHCEI, METO/IbI BEIOOPOUYHBIX
UCCJICIOBAHNM, YMEHHE NPUBOJIUTH MPUMEPHI MPOSBICHUS 3aKOHA OONBIINX
yucesl B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEpUpPOBATH
MOHSTUSIMU: COUYETAHUE, IEPECTAHOBKA, YNCJIO COUETaHH, YUCIIO IEPECTAaHOBOK;
6unoM HproToHa; ymMeHHe NpUMEHSATh KOMOMHATOPHBIE (DAKTHI U PACCYXKACHUS
JUIS peIlieHHsI 33/1a4; OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUN; COCTaBIATH
BEPOATHOCTHYIO MOJI€Ib 1 MHTEPIPETUPOBATH OTYyYEHHBINA Pe3yabTaT

YMeHue ornepupoBaTh HMOHATHUSIMU: TOYKA, MpsiMasi, MIOCKOCTh, MIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINUMHA YTIJa, IUIOCKUI YroJl, ABYTPAHHBIN YroJl, TPeXTPaHHBIH
YIoJ, CKpELIMBAIOIIMECS MNpsMble, MapajuIeIbHOCTh U TEPIECHIUKYISIPHOCTD
NPSAMBIX M IUIOCKOCTEH, YroJl MEXIAY HpPSIMbIMH, YIOJl MEXAYy MNpAMOH H
MJIOCKOCTBIO, YTOJ MEXKY IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 TJIOCKOCTH,
pPacCTOSIHUE MEXKIAY NPSAMBIMH, PACCTOSIHUE MEXKIY IUIOCKOCTSIMHU; YMEHHE
UCIIONIb30BAaTh MPU PEIICHUH 3a7ad  H3y4eHHBbIE (aKThl U TEOPEMBI
IUTAHUMETPUH; YMEHUE OIEHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOUIEr0 MUPA;
CTPOUTH MAaTEMaTUYECKHUE MOJEIH C IMOMOILIbI0 T'€OMETPUUYECKUX TMOHATUU U
BEJIMYMH, PELIATh CBA3aHHbIE C HUMH MPAKTUYECKUE 3a]1a4l
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YMeHue onepupoBaTh MOHATUSIMH: IUIOHIaAb GUTYPBl, 00beM (UrypHI,
MHOTOTPaHHUK, IMPaBUIbHBIH MHOIOTPAHHUK, CEYEHHWE MHOTOTpPaHHMKA, KYO,
napajuiefienunen, Mnpu3Ma, nupamunaa, ¢urypa ¥ MOBEPXHOCTb BpalICHHUS,
IIMHAP, KOHYC, mmIap, cdepa, IUiomanas cepbl, IUIOMAAb MOBEPXHOCTH
NUPaMUJIBI, TPU3MBI, KOHYCa, UWIMHApPA, 00BeM KyOa, MPSIMOYTOJIbLHOTO
napajuleJienuinesna, nupamMuibl, IpyU3Mbl, HWIMHIPA, KOHYyca, Ilapa, pa3BepTKa
MOBEPXHOCTH, CEYEHUS KOHyca M LWIMHIApA, MNapajulelibHble OCH WM
OCHOBAHMIO, CEUEHHE MIapa, IUIOCKOCTh, Kacaromascs chepsl, IHUIHHIPA,
KOHyCa;  yMEHHE  CTpPOUTh  CEUEHHWE  MHOTOTpPaHHMKA,  H300paxarhb
MHOTOTPaHHHKH, (PUTYPBI U TOBEPXHOCTH BPALICHHUS, NX CEUYCHHSI, B TOM YHUCIIE C
MOMOILBIO  JJIEKTPOHHBIX  CpPEICTB;  YMEHHME  NPUMEHSITh  CBOMCTBa
TEeOMETPUYECKUX (UTYp, CAMOCTOSATENLHO (OPMYIHUPOBATH  ONPEACICHUS
u3ydaeMbIX (QUTyp, BBIABUTATh THUIIOTE3l O CBOHCTBAX H MpHU3HAKaX
reOMEeTpUUECKUX (Uryp, OOOCHOBBIBATH MWJIM OIPOBEpPrarb HUX; YMEHUE
MPOBOANTH KiacCUpUKAUIO (GUTYp TO PA3NUYHBIM MPHU3HAKAM, BBIMOTHSITH
HE0OXOIUMBIE JOTOJIHUTENbHBIE TOCTPOEHUS
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YMeHne onepupoBaTh MOHSATHSAMHE: JBIKEHHE B IPOCTPAHCTBE, MapajlIebHBINA
NEepeHOC, CHMMETpUsi Ha IUIOCKOCTM M B HIPOCTPAHCTBE, IOBOPOT,
npeodpaszoBaHue 1Moa00us1, MOJ00HbIE PUTYphI; YMEHHE paclio3HaBaTh PaBHbBIE U
nogo0Hble (Urypbl, B TOM 4HCIE€ B MPHUPOJE, HCKYCCTBE, apXHUTEKTYpE;
UCTIOJIB30BaTh TEOMETPUYECKHE OTHONICHUS TNPH PEIICHWH 33/1a4; HaXOJUTh
reoMeTpUYecKrue BEIMYMHBI ([UIMHA, Yroj, IUIoLaab, 00beM) NpU pelIeHHH
3a7a4 U3 JAPYruxX Yy4eOHBIX MpPEJIMETOB U M3 pEAJbHOM JKU3HU; YMEHUE
BBIYUCIIATh TE€OMETPUUYECKHE BEJIWYMHBI (JUIMHA, Yroj, IUIomans, OoO0BbeM,
TUIOIIAh TTOBEPXHOCTH), HCIIONB3YsI M3ydeHHBbIE (DOPMYIBI M METOABI, B TOM
qucie: IUIOMAAb TOBEPXHOCTH NHMpaMHJIbL, TMPHU3MBbI, KOHYCa, LMIUHJIpA,
miomasas chepsl; 00beM KyOa, TPSIMOYTOJBHOTO MapajlieNenuIieia, MIPaMHUIbI,
OpU3MbI, LWIMHIpPA, KOHYycCa, IIapa; YMEHHME HaXOAWUTh OTHOLIEHHE 00BEMOB
noJ1I00HBIX (uUryp
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YMeHHe OnepupoBaTh IIOHATHUAMH: IPSAMOYrOJIbHAs CUCTEMa KOOpIUHAT,
BEKTOp, KOOpPJIMHATBl TOYKHM, KOOPJAMHATBHI BEKTOpa, CYMMa BEKTOPOB,
NPOM3BEACHNE BEKTOpa Ha YMCIIO, pa3jioKeHHEe BEeKTopa Mo 0a3ucy, CKalsipHOe
IIPOU3BEJICHNE, BEKTOPHOE IPOMU3BENCHHUE, YIrOJI MEXKIYy BEKTOpPAMH; YMEHHE
UCIIOJIB30BaTh  BEKTOPHBIM W KOOPAMHATHBIM  METOX Uil PELICHHUS
reOMEeTPUUYECKUX 3ajay U 3aau APYrux y4eOHbIX IPEeIMETOB




13

YMenue BbIOUMpaTh MOAXOASIIMNA METON U pElIeHUs 3a/adyd; MOHUMaHUe
3HAYMMOCTH MATEMATHUKH B U3yUYEHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOIIECCOB
U SBJICHUH; YyMEHHME pacro3HaBaTh IMPOSBICHUE 3aKOHOB MaTEeMaTHUKU B
UCKYCCTBE, YMEHUE TMPUBOAUTH MPHUMEPbl MATEMAaTUYECKUX OTKPBITUU
POCCHUICKON ¥ MHUPOBOM MaTEMAaTUUYECKON HAYKHU

ITepedennb 371eMeHTOB coep:KaHusl, NpoBepsieMbIx Ha EI'D
10 MaTeMaTHKe

Kon [IpoBepsieMbIil 2JIEMEHT COACPKAHUS
1 Yucna u BIYUCIECHUSA
1.1 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH HEbIX Yucel
1.2 Panmonaneubie umcna. OOBIKHOBEHHBIE W JECSITHYHBIC APOOU, MPOIEHTHI,
OeCKOHEUHbIE IEPUOIUYECKUE IPOOH
1.3 Apudmernaeckuit KOpPEHb HaTypaJabHOU CTETICHH. JenicTBus c
apu(METHUECKUMH KOPHIMHU HATYpAIbHOM CTETICHN
14 Crenenp ¢ wnenbIM nokazaresnieM. CTeneHb € PalMOHAJIBHBIM IOKA3aTEeNIEM.
CBolicTBa CTENEHU
1.5 CuHyc, KOCHHYC M TaHT€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHUHYC,
apKTaHI'€HC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTnyHble U HATYpAIbHBIC JTOTapHUPMBI
1.7 JeiictButenpHble yucia. ApudMeTHdecKue Omnepauuud ¢ JAeHCTBUTEIbHBIMU
yuciaamu. [IpuOarkeHHbIE BBIYMCIEHUS, MpaBUJa OKPYIJIEHHS, NPUKUAKA U
OLICHKA PE3yJIbTaTa BIUUCICHUI
1.8 [TpeoOpa3oBanue BbIpaXKEHUH
1.9 KommuiekcHsle uncna
2 VYpaBHeHUs U HEpaBEHCTBA
2.1 [{enble u 1poOHO-pallOHAIbHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHeHHUs
2.4 [Toka3zarenbHbIe U JOrapuPpMUUIECKHE YpaBHEHUS
2.5 [lenpie u poOHO-palMOHATLHEIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBeHCTBa
2.7 [Toka3zarenbHbIe U JTOrapupMHUUECKHEe HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
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Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. ONpeaennTeab MaTpUIlbl

3 OyHKIUYU U TpapUKu
3.1 OyuHk1us, crnocoOs! 3ananus ¢pyHkuuu. I'padux GyHkiun. Bzanmuo oOpaTHbie
¢ynkuuu. YerHsle n HeueTHble GyHKUMHU. [lepuoguueckue GpyHkmm
3.2 OO6nactp ompenesneHus U MHOXECTBO 3HaueHud QyHkuuu. Hymm ¢yHKimu.
[TpomexxyTkn 3HaKONOCTOSIHCTBA. IIpoMeKyTKM MOHOTOHHOCTH (DYHKIIMH.
MaxkcumMymMbl 1 MUHEUMYMBI QyHKIMU. HanOospliee u HauMeHblee 3HAYCHHE
(GYHKLNHU HAa IPOMEKYTKE
3.3 CrenenHas (yHKIMs ¢ HaTypaJbHBIM M LI€JbIM IOKa3areneM. Ee cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-0i CTETIEHU
3.4 Tpuronomerpudeckue GyHKIIMU, UX CBOMCTBA U TpaduKu
3.5 [TokazaTenpHas u orapudmudeckas QyHKIIMH, KX CBOWCTBA U Ipaduku
3.6 Touku paspeiBa. AcumnrTorel rpadukoB ¢yHkuuid. CBoicTBa (QyHKIHIA,
HENpEepPbIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33/1aHUS TOCIIEA0BATEILHOCTEH
3.8 Apudmernueckass u reomerpuueckas mnporpeccun. Dopmyna  CIOXKHBIX
IPOLICHTOB
4 Hauana maremMaTHueckoro aHajiuza
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BogHbIE SI€MEHTAPHBIX (PYHKITHIA
4.2 [Ipumenenne npous3BOAHON K HCCIENOBaHUIO (DYHKIUNH Ha MOHOTOHHOCTb U
SKCTpeMyMbl. Haxox/1eHre HanOoJbIlIero 1 HauMEHBIIEro 3HauYeHHUs (GYHKLIUU
Ha OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTHKA
6.2 BepostHocTh
6.3 KomOunaTopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHI




7.4

Tena 1 MOBEpXHOCTH BPALICHUS

7.5

KoopaunaTsl 1 BEKTOpBI




