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Beinucka uz OOII COO

3.1.5.2. Pabouas mporpamMma yuyeOHoro kypca «['eomerpusi. Ba3oBblii ypoBeHb» 151
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 kinacce - 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. llapamienbHOCTh 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, MpSAMbIE 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,
JUHENHBIA Yron ABYTrpaHHOro yria. [lepneHauKyssp M HAKJIOHHBIE: PACCTOSIHME OT TOUYKH 0
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.
[Tapanmnenenunen, NpsAMOYTOJBHBIN MapajjiesienuIea 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 MHOTOTPaHHHMKAX: OKTa’ap, HoJeKa’Ap M ukocadap. CedeHus OpuU3Mbl 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 TPsIMOM 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 MHOTOI'PAaHHMK, WM TEJIO BPAILIEHHS.

[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. COOTHOIIEHMSI MEXAY IUIOLIAJsIMU OBEPXHOCTEH,
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 OCBOEHHUS 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, MPEACTABICHHE O MAaTEeMAaTHUYECKUX 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-HPaBCTBEHHOE BOCIIMTAHME:

- OCO3HAaHHME JYXOBHBIX IIEHHOCTEH pPOCCHICKOro Hapojaa, cHOPMHPOBAHHOCTh
HPaBCTBEHHOTO CO3HAHUS, dTHUYECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKU U JACSTENbHOCTbIO YYEHOI'O, OCO3HAHME JMYHOrO BKJIaJa B IMOCTPOCHHE
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, cOATAHCHPOBAHHBIN 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 mpodecCHOHATBHON JIeATEFHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON U €€ MPHIIOKECHUSIMH,
YMEHHE COBEpIIATh OCO3HAHHBIN BRIOOp Oynyiiel nmpodeccuu U peaan30BbIBaTb COOCTBEHHbBIC
KU3HEHHbIC IUJIaHbI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKOMy O0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
IIPAKTUYECKUX 3a7a4 MaTEMaTUYECKOI HAIIpaBIEHHOCTH;

7) 3K0J10ruYecKoe BOCIIUTAHHE:

- c(OPMHPOBAHHOCTH SKOJIOTUYECKOH KyJIbTYpbl, TOHUMAHHE BIUSHUS COLHUAIBHO-
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;

- BOCIIpUHUMATh, (OPMYIUPOBATh U MPEOOPa3OBbIBATh CYXACHUS: YTBEPAUTEIbHBIE 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 uccienoBare/bCKue 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;

- camMoCTOATENbHO (opMymupoBaTh O00O0OIIEHHUS ¥ BBIBOABI IO 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 X0/1€ 00CY>XJIeHUs 3a]]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMON TEMbI, 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 BO3PAKECHHUS,

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

PeryasitTuBHble yHHBepcaJibHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanmsi:

- 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:

- BJIAQJETh HaBbIKAaMHU I103HABATEIbHOW pe(dIeKCHH Kak OCO3HAaHUS COBEPIIAEMBbIX
JNEHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yNbTATOB, BIAAECTh CIOCOOAMU CaMOIPOBEPKU,
CaMOKOHTPOJIS IIpoIiecca U pe3ysIbTaTa pelleHns MaTeMaTHUeCcKOH 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
HITYPMBD» U WHBIE), BBITOTHATH CBOIO YacTh pabOThl M KOOPIMHUPOBATH CBOM JCUCTBUSA C
IpPYTMMH YI€HaMHd KOMAaHJbl, OLIEHHWBAaTh KayecTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

IIpenmeTHble pe3yabTaThl

K koniy 10 knacca oOyyaromuiicss HAy4uTCs:

- OIIEPUPOBAThH MOHATHAMHU: TOUKA, MPsMasi, 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, IpSMbIE U
HAKJIOHHBIE IPU3MBI, TAPAJUICIICTIUTIC/IbI);

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

- CTpPOUTb CEUYEHHS MHOIOTPAHHUKOB METOJIOM 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)
¢ mpuMeHeHHeM (opMys, BBIUUCIATH COOTHOUICHHS MEXAY IUIOMAISIMHU TTIOBEPXHOCTEMH,
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 PEUICHUU CTEPEOMETPHUYECKUX 3a]1aY;

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

- IPUMEHSTH MOJIyYeHHbIE 3HAaHUS HA NIPAKTHUKE: 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 M TEOpeM,
anmapara anreOpbl, pelaTh NPaKTHYECKUE 33/1a4H, CBA3aHHBIE C HAXOXKAEHUEM F€OMETPUUYECKUX
BEJIMYMH.

K kony 11 knacca oOyuaromuiicss HAy4uTCs:

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

- pacro3HaBaTh Tella BpalleHus (IUIHHIP, 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 CEUECHHUSI TEJ BPALICHHUS;

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

- OIIEpUPOBATh ITOHATHUEM BEKTOP B IPOCTPAHCTBE;

- BBINOJHATH JCUCTBUSL CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB U YMHOXKECHHS
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 MEXJY BEKTOPAMH, CKaJISPHOE
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 MJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpP/MHAT;

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

- pemath NpPOCTEHMIIME 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: aHAIM3UPOBATh peabHbIe CUTYALMH U
NPUMEHATh HW3Y4YEHHBIE TIOHATHS B  IMPOLIECCE TOMCKA  PEIICHHS  MaTeMaTHYEeCKH
chopMyIUpOBaHHON MPOOIEMBbI, MOAECIUPOBATH pPEaJbHbIE CHUTYAl[Md Ha S3bIKE T€OMETPUH,
UCCJIEIOBATh MOCTPOEHHBIE MOJEIU C HCIOJB30BAaHWEM TI'€OMETPUUYECKUX IMOHSATHH M TEOpeM,
amnmapara anredpsbl, pemarh MPaKTUIeCKHUE 3a/1a4H, CBSI3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX
BEJIMYHH.

TemaTn4veckoe IJIAHUPOBAHHUE

10 xknace
Ne || HammeHnoBaHue pa3nenoB KomuuectBo yacos ‘ DNeKTpOHHBIE
n/m Y TEM IIPOrPAMMBI Beero || Koutpous || [Ipaktnuec (undpoBsbie)
Hble || Kue paGoTEI o0pazoBaTesbHbIE
paboTsl pecypebl
OI'NC «Most  mKoJIa»
Beesienne B (YHuBepcanbHas
1 10 oubIMoTeKa 1 (poBOTO
CTEPEOMETPHIO
00pa30BaTeNHLHOTO
KOHTEHTA)
[IpsiMble ¥ TUTOCKOCTH B OI'C  «Mos  mkoma»
MPOCTpAHCTEE. (YHusepcanbHas
2 12 1 OubaHoTEKA 11 (pOBOro
[TapamrenpHOCTh TPAMBIX
. 00pa30BaTeNHLHOTO
U TIOCKOCTEH KOHTEHTa)
OI'NC «Mos LIKOJIa»
[lepnenuKyISIpHOCTH (Y HuBepcanbhas
3 . 12 onbmmoTeKa udpoBoro
NPSMBIX U ITIOCKOCTEH
00pa30BaTeNBLHOTO
KOHTEHTA)




/o

HaumenoBanue pasnenos
U TEM IPOrpaMMBI

KomnuectBo yacos

Bcero

KonTpoas
HbIE
paboThI

ITpaxTuuec
KHE paboThI

DJIEKTPOHHBIE
(unpoBrie)
oOpa3oBarenbHbIE

pecypcsl

VYrubl MKy IPSMBIMU U
IIJIOCKOCTSIMU

10

OI'1C «Mos
(YauBepcayibHas
oubmoTeka 1 poBOro
00pa3oBaTEIHLHOTO
KOHTEHTA)

HIKOJIa»

MHororpaHHuK"

11

OI'1C «Mos
(YauBepcaibHas
ouboTeka 1 poBOro
00pa3oBaTEIHLHOTO
KOHTEHTA)

HIKOJIa»

O0BEMBI
MHOTOI'PaHHUKOB

OI'nC «Mos
(YHuBepcanbHas
oubmmoTeKa nudpoBoro
00pa3oBaTeILHOTO
KOHTEHTA)

HIIKOoJa»

IToBTOpEHME:
PacCTOSIHUS U YTJIb

CCUCHUA,

OI'NC «Mos
(YHuBepcanbHas
oubmmoTeKa nudpoBoro
00pa3oBaTeILHOTO
KOHTEHTA)

IKoJa»

OBLLEE

KOJIMYECTBO

YACOB 110 [TPOTPAMME

68

11 kaace

o/

HanmenoBanue pasnenos
Y TEM IIPOrPAMMBI

KoanuectBo yacoB

|

Bcero

KoHnTpoas
HBIC
paloThI

ITpaxTruec
KHe paboThl

DNEKTPOHHBIE
(uudpoBsbie)
oOpa3oBaTenbHbIE

pecypcs

Tena BpameHus

12

OI'nC «Mos
(YHuBepcanbHas
o6ubiaroTeka 1 poBOro
00pa3oBaTeIbLHOTO
KOHTEHTA)

IKOoJa»

OO0BEMBI TEN

OI'nC «Mos
(YHusepcanbHas
OoubmmoTeKa udpoBoro
00pa30BaTeNHLHOTO
KOHTEHTA)

HIKOJIa»

BekTops! U KOOpAMHATHI B
MIPOCTPAHCTBE

10

OI'mC «Mos
(YHusepcanbHas
oubmmoTeKa udpoBoro
00pa30BaTeNHLHOTO
KOHTEHTA)

HOIKOJIa»

[ToBTOpeHue, 06001IeHNE,
cHUCTEMaTU3alMsl 3HAHUI

OI'mC «Mos
(YHusepcanbHas
onbmmoTeKa udpoBoro
00pa30BaTeNBLHOTO

HOIKOJIa»




Ne || HaumeHoBaHue pa3aenoB KonnuectBo yacoB ‘ DJIEKTPOHHBIE
n/n Y TEM NIPOTPAMMBI Beero|| Kontpos || TTpaktuuec (uncpossie)
HEIE KHe paboTHl oOpa3oBarenbHbIE
padoTHI peCypebt
L L] | | xonrenra)
OBILEE KOJIMYECTBO 34 0
YACOB I10 [TPOTPAMME

Yuer nporpaMMbl BOCIIUTAHUS
npu pa3padoTKke TEMATHYECKOI0 IVIAHUPOBaHUs yueOHOro npeamera «I'eomerpus»

JInyHocTHble YY1 OnpepaensneTca B npouecce pa3paboTku ®dopmbl
OTpParKatoT roTOBHOCTb CLLeHapMA KaXKaoro ypokKa BOCMNMUTbIBAOLLLNX
obyuqatomxca BocnuTblBatoLMii O6pasoBaTenbHble y4ebHbIX 3aHATUN
pyKoBOACTBOBATbLCA noteHuunan TEXHO0rUmn
cucTtemonm coaepKaHua
NO3MUTUBHbIX yuyebHoro npeameTa
LLEeHHOCTHbIX
OpUEHTaALNM U
paclunpeHue onbITa
LEeATENIbHOCTM Ha ee
OCHOBe U B NpoLiecce
peannsauunm
OCHOBHbIX
Hanpas/IeHW
BOCMUTaTENbHOM
0EeATEeNIbHOCTHU B
yacTu:
rpa*kAaHCKoro, BocnutaHue MpoeKTHaA Kefc-ctagus:
NaTpUOTUYECKOrO rPaXXOAHCTBEHHOCTU | TEXHOJIOTMUA, «'eomeTpuyeckme
BOCNUTAHMA M NaTPMUOTU3MA Ha KeNC-TEXHONOMNU 334341 Ha
(camoonpenenenune / | npumepax }KU3HU U npumepax ms
NaTpuUoTU3M, 0eATeNbHOCTH NCTOPUN»
rPaXKAaHCTBEHHOCTb, | POCCUMCKUX YYEHbIX,
coumanbHas BHecLWMX 60/bLIOM
CONNAAPHOCTD) BKNaA B pa3Butue
reomeTpuu
TPYA0BOro dopmunpoBaHue TexHonormu lMpoeKTHaA
BOCNUTaHUSA, Hay4YHOM KapTUHbI npobnemHoro [eATEeNbHOCTb:
LEeHHOCTM Hay4yHoro MUpa, BNageHne obyyeHus, «Co3gaHue
NO3HaHKUA Ky/IbTYPOM, MHPOPMALMOHHbIE, reomeTpmu4ecKkoro
(cmbicnoobpa3soBaHue | CO34aHHOM BOKPYT KpUTUYECKOoro obbeKkTa ana
/ TPyA v TBOpYECTBO, | NpeameTa MblLNEHNA 06LecTBEHHOrO
HayKa) MmaTtemaTuKa. NPOCTPAHCTBA»
Yuuntbca co3gaBaTtb
ycnosus
NpoABAEHMUA,
noucka, obmeHa,
OTKPbITUA CMbIC/NIOB
obyyatowmmunca
OYXOBHO- BocnuTtaHue 3popoBbecbeperatowy | Urposasa cuTyaums:
HPaBCTBEHHOrO, 9KO/I0rM4YecKoro e, «3p0poBbe U




3KO/I0rMYecKoro CO3HaHuA, nesarormka ¢dum3mnyeckan
du13myeckoro OTBETCTBEHHOE COTPYAHMYECTBA aKTUBHOCTb Yepes
BOCMUTAHMUS, OTHOLWEHME K reomeTpuIo»
dbopmmpoBaHus CBOEMY 3710pOBbl1O,

KY/IbTYpbl 340P0BbA U | NOTPEOHOCTL B

3MOUMOHA/IbHOTO aKTUBHOM U

6narononyuus, 340poBOM 0bpase

JIMYHOCTHbIE YKM3HK, OTKa3 oT

pesynbTaThl, BpeAHbIX NPMBbIYEK

obecneyunBatolme

ajanTaumio

obyyatoLerocs K

N3MeHSALWMMCA

yCNoBUAM

COLUMaNbHON U
nNpPUPoOAHOI cpeapbl,
(HpaBcTBEHHO-

3TN4YeCKan

opueHTaums /

npupoaa,

4enoBeYyecTso,
340p0BbI 06pa3

KU3HMK)

B ¢denmepanbHbIX W pETrHOHANBHBIX TPOIEAYpax OICHKH KadecTBa 0Opa3oBaHUS
UCIIONB3YETCsl TepeueHb (KoauduKaTop) paclpeAeNeHHBIX [0 KiaccaM IPOBEpsIeMbIX
TpeOOBaHUN K pe3yJabTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTeIbHON MPOTPaMMBI CpPETHETrO
o011ero o0pa3oBaHUs U AIEMEHTOB COAECPIKAHMSI 10 MATEMAaTHKeE.

IIpoBepsiemble TPeOOBaHUA K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
o0pa3oBarte/ibHOI nporpammel (10 kiaacc)

Kon ITpoBepsieMble IpeAMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
MIPOBEPSIEMO MIPOTpaMMBbI CpETHEr0 0011eT0 00pa30BaHUS
ro
pe3ynbraTta
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, PsIMast, IIIOCKOCTh
7.2 [TpuMeHSTh aKCHOMBI CTEPEOMETPHHM W CIEACTBUS W3 HUX IPH PEIICHUU
reOMEeTPHUECKUX 3a]a4
7.3 OmnepupoBarh MOHITUSIMH: TAPAIICTFHOCTh M TEPICHINKYISIPHOCTh TPSMBIX U
IIJIOCKOCTEN
7.4 KnaccupunupoBaTte B3aMMHOE pacHoJIOKEHHWE NPSIMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE
7.5 OnepupoBaTh MOHATUSMU: JABYTPAHHBIM YroJ, TpaHU JBYTPaHHOIO yria, pedpo

JBYTPAHHOI'O yIJa, JIMHEHHBIM yroa JBYI'PAaHHOIO Yyrja, IpajaycHas Mepa
JBYTPAHHOI'O yria




7.6

OnepupoBaTb NOHATHUSAMU: MHOTOTPAHHMK, BBINYKJIBIM M HEBBITYKJIBII
MHOT'OT'PaHHUK, YJIEMEHTBI MHOIOTPAHHHUKA, ITPAaBUIIbHBIM MHOTOTPAaHHUK

7.7

Pacrio3naBaTh OCHOBHBIE BHJBI MHOTOTPAaHHUKOB (IUpaMuja, MpHU3Ma,
MPSIMOYTOJIBHBIN Mapasuienenunes, Kyo)

7.8

KJ'IaCCI/I(l)I/IHI/IpOBaTB MHOT'OI'paHHHKH, BBI6I/Ipa$I OCHOBaHUA AJIA Knaccmbm(aunn
(BBIHyKJIBIe N HCBBIITYKJIBIC MHOI'OI'PaHHHUKH, IIPABUJIIBHBIC MHOI'OTpaHHUKH,
IIpsAMBIC 1 HAKJIOHHBIC IIPHU3MBI, napannenennnenbl)

7.9

OHepI/IpOBaTL MOHATHUAMU: CCKYyIIasd IMJIOCKOCThb, CCHCHNEC MHOT'OI'PAHHHUKOB

7.10

OOBSCHATh TPUHIUIBI TOCTPOSHUS CEYCHH MHOTOTPAHHUKOB, WCIIONB3YS
METOJI CIIEJIOB

7.11

CtpouTh ceueHHUs MHOTOIPAHHUKOB METOJIOM CJIEJIOB, BBIMOJHSATH (BHIHOCHBIEC)
IUIOCKHME YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y

7.12

Pemate 3agaun Ha HaXO0XIACHUE TE€OMETPUUYCCKUX BEIMYMH IO oOpaslaMm WIH
aNropuT™MaM, MNPUMEHSAS HM3BECTHBIE AHAJUTUYECKUE METOAbl IMPHU PELICHUU
CTaHAAPTHBIX MaTEMaTHYECKUX 3aJlad Ha BBIUHUCICHUE PACCTOSIHUN MEXAY
JBYMsI TOYKaMH, OT TOYKH 1O MPAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPENIMBAOIIUMUCS TPSIMBbIMHU

7.13

Pemarp 3agaun Ha HaxX0XJIE€HHWE T'€OMETPUYECKUX BEIMYMH IO 00paslaM Wi
aJIropuTMaM, IPUMEHSAS W3BECTHBIC AHAIUTUYECKUE METOABl IIPU PELICHUH
CTaHJAPTHBIX MATEMATHMYECKUX 3aJad Ha BBIYUCICHUE YIVIOB MEXAY
CKPELIUBAIOIIMMUCS MPSAMBIMU, MEXKAY MPAMOH U IUIOCKOCTBIO, MEXAY
IIJIOCKOCTSIMU, ABYTPAHHBIX yIJIOB

7.14

Boruucisate 00beMbl M TUTOHIAAM TOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma,
nupaMuia) C MpuMeHeHUeM (GOpMYI, BBIUUCIATH COOTHOUICHHS MEXIY
TJIOIIAISIMUA TTOBEPXHOCTEN, 00beMaMH MOJOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBarh MOHATUAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh U TUIOCKOCTH
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUU (HUTYPBI

7.16

W3BnekaTb, mpeoOpa3oBbIBaTh W MHTEPHPETHPOBATH  MHPOPMALUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYpaX, IPEICTABICHHYIO Ha YepTEeXaxX U
pUCYHKaxX

7.17

[TpumeHsaTh reomeTprueckue (HakThl A PEIICHUS] CTEPEOMETPUUYECKUX 3ajiad,
MIPENIOJIaraloliuX HECKOJIbKO IIaroB pEIIeHUs, €CIM YCJIOBUS TNPUMEHEHUS
3aJaHbl B ABHOH (opme

7.18

[IpuMeHAT  mpocTedmMe  NpOrpaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a]1a4

7.19

[IpuBOIUTE IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE

7.20

[IpuMeHATh TONy4eHHBIE 3HAHMWS HA MPAKTHKE: aHAIM3UPOBATh pealbHBIC
CUTyallUM U NPUMEHATb HM3YYEHHBIE IIOHATHS B IIPOLIECCE IOMCKA PELICHUs
MaTeMaTH4ecku CGHOpPMYIUPOBAHHON MpPOOIEeMbl, MOJEIUPOBATH peajbHbIE
CUTyallUM Ha S3bIKE TIE€OMETPUM, MCCIEI0BAaTh IIOCTPOCHHBIE MOJACIH C
UCIOJIb30BAHUEM T'E€OMETPHUYECKUX TOHATUH M TEeOopeM, amrmapaTta aireopsl,




peuiaTth MNPAKTHYCCKUC 3adavu, CBA3AHHBIC C HAXOKIACHUCM TI'COMCTPUYCCKUX
BCINYNH

IIpoBepsiemble 3j1eMeHTHI conep:xanus (10 kiacc)

Kon

[IpoBepsiemMblil 21IeMEHT coAep KaHus

I'eomerpus

7.1

OcHoOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsimasi, IIIOCKOCTb, MMPOCTPAHCTBO.
[TonsiTne 00 aKCMOMATUYECKOM IOCTPOCHHHM CTEPEOMETPUU:  aKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

7.2

BzaumHoe pacrnonokeHue NpSAMBIX B IPOCTPAHCTBE: IepeceKaroluecs,
NapajuleJIbHbIE W CKpEIUBAaroIMecs mpsMble. [lapaienbHOCTs IPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajlielibHble TMpsSMble B MPOCTPAHCTBE,
MApAIIENBHOCTD TPEX MPSAMBIX, NAPAIICIIBHOCTh IPSAMOM U IIOCKOCTH. YTJIbI C
COHAIPABJICHHBIMH CTOPOHAMHU, YTOJ MEXIy MpsIMBIMH B THPOCTPAHCTBE.
[TapannenbHOCTh  MJIOCKOCTEH:  MAapaJUIEIbHBIE  IIOCKOCTH,  CBOMCTBA
napajuleNbHbIX IUIocKocTei. Ilpocreiimme mpocTpaHCTBEHHbIE (QUIYpHI Ha
IUIOCKOCTH: TETPa’ip, KyO, napajiesienumes, IoCTpPOCHUE CeUeHUN

7.3

[lepneHIUKYNAPHOCTh NPSAMON M IUIOCKOCTH: HNEPIEHIUKYISAPHBIE IIPSMBIE B
IIPOCTPAHCTBE, MpPSMBIE MApAJUICIbHBIE W INEPHEHAUKYJAPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPIEHIUKYJIIPHOCTH MPSAMONM M IUIOCKOCTH, TEOopemMa O MpsAMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IIPOCTPAHCTBE: YIOJI MEKIAY HPSIMOU U
IUIOCKOCTBIO, JABYI'PAaHHBIM  yroJsl, JIMHEWHBIA Yroja JBYI'PAaHHOIO yrJja.
IlepneHuKynsip M HAKIOHHBIE: pACCTOSHHE OT TOYKH JO IIIOCKOCTH,
paccTossHHE OT MNPsAMOH 10 IUIOCKOCTH, IMPOEKUus (Urypbl Ha IUIOCKOCTb.
[lepneHUKyIAPHOCTh IJIOCKOCTEM: MPU3HAK MEPIEHAUKYIIPHOCTH  JBYX
mIockocTeil. Teopema o Tpex MepreHIuKyIspax

7.4

IIoHsATHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTHl MHOIOI'PAaHHHKA, BBIITYKIIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronsHas
IpU3Ma, IPaHU U OCHOBAHUS MPU3MBI, IIPsSMasi U HaKJIOHHAs MPU3MBbI, OOKOBas U
IOJIHAs ~ TOBEPXHOCTh  Ipu3Mbl.  [lapamnenenunen, — npsMOYrOJbHBIN
napajuleJenumne] U ero cBoicrsa. [lupamuna: n-yrojibHass nupaMmuja, rpaHd U
OCHOBaHUE MUpPaMUIbl, OOKOBas U MOJIHASL TOBEPXHOCTh MUPAMM/Ibl, TPaBUIIbHAS
U YCEYEeHHas NHUpaMuja. OJEMEHTbl MNpU3Mbl U mnHpamuzabl. [IpaBunbHbIE
MHOT'OTPaHHUKH: TIOHATHE NIPABUIILHOIO MHOTOTPaHHUKA, IPABWIbHAS ITPU3MA U
[IpaBUJIbHAA NUPAMHUAQA, MPAaBWIbHAS TPEYroJibHas IMHUpaMUa U IIPABUIbHBIN
teTpadap, KkyO. [IpeacraBneHue o NpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
nojexasap u ukocas CedeHus MpU3Mbl U TUPAMHUIBI

7.5

CumMeTpusi B MNPOCTPAHCTBE: CHUMMETPUS OTHOCHTEIBHO TOYKH, MPAMOM,
IJIOCKOCTH. DJIEMEHTHl CHUMMETPUM B NHUPAMHAAX, [apajuieienuIenax,
MPaBUIBHBIX MHOTOTPaHHUKAX

7.6

Bbruuciienue 31eMEeHTOB MHOTOTPAaHHHUKOB: peOpa, AuaroHanu, yrisl. [lnomans
OOKOBOI TMOBEPXHOCTH W TIOJHOW MOBEPXHOCTU MNPSMON NPU3MBI, IJIOIIAIh
OCHOBaHHH, TeopemMa O OOKOBOW MOBEPXHOCTH MNpsMoi mnpu3Mbl. [liomans
OOKOBOI TMOBEPXHOCTH M TMOBEPXHOCTH MPaBWJIbHOM NHpaMUAbI, TEOpeMa O
wiomaan ycedyeHHo mnupamuzbl. [lonstue o6 obbeme. OObeM NHpamMHIBL,
IIPU3MBI




1.7 [Tomo6uble Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY IUIOIMAISIMU
MMOBEPXHOCTEH, 00beMaMH MOAOOHBIX TET
IIpoBepsiemble TpeGOBaHUS K Pe3yIbTaTaM OCBOEHHUSI OCHOBHOI

oOpasoBartenbHOM nporpammel (11 kiace)
Kon [TpoBepsieMble IpeAMETHBIC PE3YJIbTATHl OCBOCHUSI OCHOBHOM 00pa30oBaTeIbHOM
IIPOBEPAEMO IIPOrpaMMBbl CpeIHEro 001ero oopa3zoBaHus
ro
pe3yibTara
6 I'eomerpust

6.1 OnepupoBaTh MNOHATHAMH: IIMJIMHAPHYECKAs IOBEPXHOCTh, 0OOpasyrolne
LWINHAPUYECKOM  MOBEPXHOCTH, LWIMHAP, KOHUYECKas  IOBEPXHOCTb,
o0pasyromye KOHMYeCKO! TOBEPXHOCTH, KOHYC, cheprueckasi IOBEpXHOCTb

6.2 Pacnio3naBath Tena BpaiieHus (HUIUHAP, KOHYC, cdepa U map)

6.3 OOBACHATH CIOCOOBI MTOTYYSHHUS TEJl BPALLICHUS

6.4 KinaccuduimpoBars B3aUMHOE PacrofioKeHUE CPEephl U TIIOCKOCTH

6.5 OnepupoBaTh MOHATUAMHU: HIAPOBOH CETMEHT, OCHOBaHME CErMEHTa, BBICOTA
CerMEHTa, MAPOBOW CIIOW, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS,
IIAPOBOM CEKTOP

6.6 Bbrauciate 00beMbI 1 TUIOIIAAH TOBEPXHOCTEH TEI BPAIICHHUs, TEOMETPUYECKHIX
TeJ ¢ MpUMeHeHueM (Gopmyi

6.7 OnepupoBaTh MOHITUSIMU: MHOTOTPAaHHHK, BIMCAHHBIM B chepy U ONHMCAaHHBIN
0KO0JI0 cepsl, cepa, BIMCaHHAS B MHOTOI'PAaHHUK UJIH TEJIO BpAIlEHUs

6.8 BBIUUCIIATE COOTHOMIEHWS! MEXIy IUIOMIAIIMH TMOBEPXHOCTEH W 00BEeMaMu
MOJIOOHBIX Tel

6.9 N300paxkaTh wH3ydaemble (QUIyppl OT PYKH MU C MPUMEHEHHEM IPOCTHIX
YEepPTEIKHBIX HHCTPYMEHTOB

6.10 BbInonHATE (BBIHOCHBIE) MJIOCKUE YEPTEXH U3 PUCYHKOB NPOCTHIX OOBEMHBIX
¢buryp: Bua cBepxy, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJI BPAIICHHS

6.11 W3BnekaTb, WHTEPOpPETHPOBaTb U  NpeoOpa3oBbIBaTh  HMH(POpMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUIECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTeKax U
PHUCYHKaX

6.12 [TpumeHnsaTh reomerpuueckue (HakThl I pEIIeHUs] CTEPEOMETPUUYECKUX 3ajad,
MIPE/IIOIArafolliX HECKOJIbKO IIaroB PEIICHHS, €CIM YCIOBUS TPUMEHEHHS
3aJaHbl B ABHOH (opme

6.13 OnepupoBatrh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14 BbInonHATE NecTBUS CI0KEHUS! BEKTOPOB, BBIYUTAHUS BEKTOPOB M YMHOXKEHUS
BEKTOpa Ha YHCJI0, OOBSICHATh, KAKUMH CBOWCTBAMH OHH 00J1aIaf0T

6.15 [TpuMeHATH MpaBUIIO NapaIeNienunea Npyu CI0KEHUN BEKTOPOB




6.16

OnepupoBaTh NOHATHSIMM: JEKAPTOBBI KOOPAMHATBHI B IPOCTPAHCTBE, BEKTOP,
MOZyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOPA, Yrojl MEXIy
BEKTOPAMHM, CKasIpHOE  IPOMU3BEACHHE  BEKTOPOB, KOJUIMHEAPHBIE U
KOMILIaHAPHBIE BEKTOPBI

6.17

HaXO,I[I/ITB CYMMY BCKTOPOB M IIPOU3BCACHHUEC BCKTOpPAa HA YHUCIIO, YI'OJl MCXKIY
BCKTOpaMH, CKaJIIPpHOC IMPOU3BCACHUC, paACKIaAblBaTb BCKTOp IO ABYM
HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aHaBaTB IJIOCKOCTb YPABHCHHUCM B HeKapTOBOﬁ CUCTCMC KOOpAHAT

6.19

PemraTe HpOCTGfII.HH@ FrCOMCTPHUYCCKUEC 3aJadd Ha IIPHUMCHCHUC BCKTOPHO-
KOOPAMHATHOI'O METO1a

6.20

Pemrats 3aJa4d Ha 10Ka3aTCJIbCTBO MaTEMATHYCCKUX OTHOIIICHHUI 1 HaXO0XICHUC
IreOMETPHUICCKUX BCIUWYHH I10 06pa3uaM HJIN aJIrOpuTMaM, IMPpUMCHASA U3BCCTHLIC
MCTOABI ITPpHU PCIICHUH CTAHAAPTHBIX MATEMATUYCCKUX 3a/1a4

6.21

[IpumensT  mpocTeiilie  OporpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PEUICHUN CTEPEOMETPUUCCKUX 3a]1a4

6.22

HpI/IBO,I[I/ITb IMPUMCPbI MATCMATUYICCKUX 3aKOHOM€pHOCTCﬁ B IIPHUPOJAC U KHU3HHU,
paciio3HaBaThb MPOABJICHUEC 3aKOHOB rCOMCTPHUU B UCKYCCTBE

6.23

[IpuMmeHsTh TONy4YEHHBbIE 3HAHHUS HA MPAKTHKE: aHaJIM3UPOBATh pealbHbIE
CUTyallUl U TPUMEHSTh HM3YyUYCHHBIE TMOHATHUS B TPOLIECCE TOMCKA PEIICHUs
MaTeMaTH4ecKu CGHOPMYITUPOBAHHON MPOOIEMBbI, MOJAEIUPOBATh pealbHbBIE
CUTyallUM Ha S3bIKE TE€OMETPHH, HCCIEI0BATh IOCTPOCHHBIE MOMACIU C
UCIOJIb30BAaHUEM T'E€OMETPUYECKHX TOHATUH M Teopem, ammapaTta aireopsl,
pemaTh MpPaKTUYECKUE 3a7aud, CBS3aHHBIE C HAXOXXJICHUEM TeOMETPHYECKUX
BEJIMYMH

IIpoBepsiemblie 3j1eMeHTHI conep:xanus (11 kiacc)

Kon

HpOBepHeMLIﬁ QJICMCHT COACPIKAHUSA

I'eomerpus

6.1

Hunuuaapudeckas: TOBEPXHOCTh, 00pa3yIOIIKe IMIWJINHIPUIECKON MOBEPXHOCTH,
OCb NMIUHApPUYECKOW TmoBepxHOCTH. LlunauHIp: ocHOBaHUS U OOKOBas
MIOBEPXHOCTh, 00pa3ymolias u o0Ch, IJIOLIa1b OOKOBON U MOJHON OBEPXHOCTH

6.2

Konundeckass moBepXHOCTh, 00pa3yrooIline KOHHYECKON IOBEPXHOCTH, OCh U
BCpIIMHA KOHHUYECKOU ITOBEPXHOCTH. KOHyCI OCHOBAaHMEC W  BCpUIMHA,
oOpa3ymolas 1 0Ch, IMJIOMAAh OOKOBOM W IOJHON MOBEPXHOCTH. YCEUEHHBIH
KOHYC: 00pa3ylolie U BbICOTa, OCHOBaHUS 1 OOKOBasi IOBEPXHOCTh

6.3

Coepa m map: UeHTp, paanyc, AUAMETp, IUIOMAJIb IOBEPXHOCTH CQEephl.
BzanmHoe pacnonokeHue cdepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K
cdepe, miomaas cheps

6.4

N300paxeHue Ten BpalleHUs Ha MII0CKOCTH. Pa3BepTka HIMIMHApPA U KOHYca

6.5

KoMOuHnanuu ten BpalieHHs U MHOTOTPAHHUKOB. MHOTIOTpaHHUK, OMHCAHHBIN
0KO0JI0 cepsl, cepa, BIMCAaHHAS B MHOTOI'PAaHHMK, WM TEJIO BPAILICHHS




6.6 [Tonstre 06 o6veme. OcHOBHBIE CBOWCTBa 00BeMOB Ten. Teopema 06 oOneme
MPSIMOYTOJIBHOTO Tapajuienenunena u ciueactBus u3 Hee. OObeM IUIMHIPA,
koHnyca. O0beM 1mapa u mionaab chepsl

6.7 [TogoOubie Tema B mpocTtpaHcTBe. COOTHOIICHHS MEXKAY IUIOIMIAISIMU
MMOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX TEJT

6.8 Ceuenus nunuHApa (MapajuiesibHO U MEPIEeHIUKYISIPHO OCH), CEUCHHSI KOHYCa
(mapannenbHOE OCHOBAHUIO U MPOXO/SIee Yepe3 BEepIINHY), CeUeHHUs 11apa

6.9 BexTop Ha muiockocty U B npoctpaHcTBe. ClI0KEHUE M BBIUUTAHUE BEKTOPOB.
VYMHOXKEHHe BeKkTopa Ha uyuciao. Pa3nmoxkeHwe  BeKTOpa 1O TpeM
HEKOMILIaHAapHbIM BekTopaM. IIpaBuno mnapamnenenunena. Pemenue 3anaud,
CBSI3aHHBIX C IPUMEHEHUEM MIPaBUJI ICHCTBUH C BEKTOpaMHU

6.10 [IpssMoyronbHas cucremMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BekTOpa.
[Ipocreitmue 3amaum B KOOpJMHATAX. YToJ MexAy BekTtopamu. CkaiasipHOe
MIPOU3BE/ICHUE BEKTOPOB. BhIuKciieHNE YIIIOB MEXAY MPSAMBIMU U MJIOCKOCTSAMH.
KoopanHaTHO-BEKTOPHBIN METOJI ITPU PEIIEHUHA FEOMETPUUYECKHX 3a/1a4

Jlns mpoBeneHus €IMHOTO TOCYAapCTBEHHOro sk3ameHa mo Maremaruke (EI'D mo
MaTeMaTHKE) HCIOJb3YeTCs TMepedeHb (KoAuuKaTop) MpOBEpsIeMbIX TpeOOoBaHUN K
pe3yabTaTaM  OCBOCHHSI OCHOBHOH  00pa30BaTENbHOW MpPOTPaMMbl  CPEIHET0  OOIIero
oOpa3oBaHusl U 3JeMEeHTOB coaepxanus. [lpu mpoBenenun EI'D mo maremarnke 6a30BOro
ypOBHS U3 rnepedHs (koaudukatopa) BRIOUPAOTCS MO3UIUU, COOTBETCTBYIOIIHNE (eaepatbHON
paboueii mporpaMmMe o MareMaTuke (0a30BbIil YPOBEHb).

IIpoBepsiemblie Ha EI'D no MmaTteMaTuke TpeGOBaHUSA
K pe3yJIbTaTaM OCBOCHHUSI OCHOBHOIi 00pa3oBaTe/IbHOI NPOrpaMMbl
cpeaHero oomero o0pazoBaHust

Kon [IpoBepsiembie TpeOOBaHUS K TPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMO 00pa3oBaTebHON MPOTrpaMMBbl CPEHETO 00IIIEr0 00pa30BaHUs
ro
TpeOOoBaHUS

1 Bnanenne Meronamm J0OKa3aTeNbCTB, AITOPUTMaMH DPELICHUS 3ajad; YMEHHE
(bopMyIUpOBaTh U ONEPUPOBATH MOHATHAMU: OIpENEICHHUE, aKCUOMa, TEOpPEMa,
CJIEJICTBUE, CBOWCTBO, IIPU3HAK, JI0Ka3aTeNIbCTBO, PaBHOCHIIBHBIE
GOopMyNUpPOBKH; MNPUMEHATh HX; YyMEHHE (OopMyIupoBaTh oOpaTHOE U
IIPOTUBOIOJIOKHOE YTBEP)KIEHUE, NPHUBOJUTH IPUMEPBl W KOHTPIPHUMEPHI,
UCIIOJIb30BaTh METOJI MaTeMaTH4eCKONM WHIYKIMH; MPOBOJIUTH JOKa3aTelbHbIE
pacCyXJIeHHs IpU pELICHWH 3a/]ay, OLICHMBATh JIOTMUECKYIO IpPaBHJIBHOCTh
paccyX/IeHUl; yMEHUE ONEepUpOBaTh MOHATHSIMHU: MHOXKECTBO, MOJMHOMXECTBO,
omepauuy  HaJ  MHOXKECTBaMH; YMEHHME  HCIIOJIB30BaTb  TEOPETUKO-
MHO>KE€CTBEHHBIN arnapar Juisi ONUCaHUs pealbHbBIX MPOLIECCOB U SIBJICHUN U MIPU
pelIeHUH 3aja4, B TOM 4YHCIE W3 JPYrUX Y4eOHBIX NPEIMETOB; YMEHHE
ONepupOBaTh MOHATHSAMU: Tpad, CBSI3HBIA rpad, aepeBo, LMKI, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTh M ONHUCHIBATh I'padbl Pa3sTUYHBIMU CIIOCOOAMU;
MCIIOJIb30BaTh Tpadbl MPH PEIICHNUHN 3aa4

2 YMeHne ornepupoBaTh NOHATHSIMU: HATYPATIBHOE YUCIIO, 1[€JI0€ YUCII0, CTETICHb C
LEJIbIM [OKa3aTeleM, KOPEHb HATypalbHOM CTENEHH, CTENEHb C PallMOHAIbHBIM
MoKa3aTeJieM, CTEeNeHb C JICMCTBUTENBHBIM IOKa3zaTelieM, Jiorapudm dyucna,
CHHYC, KOCMHYC M TaHT€HC MPOU3BOJILHOIO 4YHCIA, OCTATOK IO MOAYJIIO,




palMOHAIBHOE YHUCIIO, HUPPALMOHAIBHOE YHUCIO, MHOYKECTBA HATYPAJIbHBIX,
LENbIX, palMOHAIbHBIX, JACHCTBUTEIBHBIX YHCEN, YMEHHUE HCIIOIb30BaTh
NpU3HAKU JEIUMOCTH, HAUMEHBIIUN OOIMIl AeNmuTeNlb U HauMEeHbliee oOIiee
KpaTHOE, alroput™ EBKinja npu penieHuy 3a1ad; 3HAKOMCTBO C pa3jIMYHBIMU
MO3ULIMOHHBIMU CHUCTEMAMHM CYHUCIICHHMS; YMEHHE BBIIOJIHATh BBIYMCIICHHE
3HaYeHUH W TpeoOpa3oBaHUS BBIPAKEHHH CO CTENEHSAMH M Jiorapudmamu,
npeoOpazoBaHrs APOOHO-PAIIMOHANBHBIX BBIPAKEHUN; yMEHHE OINEpHpPOBaTh
HNOHSTUSAMU: [10CJIEZIOBATEIbHOCTb, apudmeTnyeckas nporpeccus,
reoMeTpuueckas Iporpeccus, OecKOHEeYHO YyObIBarolass reoMeTpuieckas
IIPOrpeccusi; yMEHME 3a/1aBaTh I10OCIIEOBATEILHOCTH, B TOM YHUCJE C IOMOIIbIO
PEKYppPEHTHBIX (GOpMYJ; yMEHHE OINEepHUpOBaTh MOHIATUSIMH: KOMIUIEKCHOE
YHCII0, CONPSIKEHHbIE KOMITJIEKCHBIE YHCIIa, MOAYJIb U ApIYMEHT KOMIIJIEKCHOTO
4yucna, dopmMa  3amucu  KOMIUIEKCHBIX  4yuced  (reoMeTpuyecKas,
TPUTOHOMETPHUYECKAs u anreOpanyeckas); YMETb IIPOU3BOJIUTH
apudmeTHyecKrue ICHCTBUS C KOMIUIEKCHBIMH YMCIAMU; MPUBOAUTH MPUMEPHI
MCIIOJIb30BaHUsl KOMIUIEKCHBIX YMCEJ; ONEpPUPOBAaTh NOHATUAMU: MaTpuua 2 X 2
u 3 x 3, onpenenuTenb MaTPULIbl, TEOMETPUUECKUNA CMBICI ONIPEAEIIUTENS

YMeHue  onepupoBaTb  IOHATHSMU:  palUOHAIbHBIE, HPPALUOHAIBHBIC,
MOKa3aTelbHbIE,  CTEMEeHHbIE,  JIOTapU(MUUYECKHE,  TPUTOHOMETPUUECKHE
YPAaBHEHUsT M HEPABEHCTBA, MX CHUCTEMBbI; YMEHHUE OIIEPUPOBATH ITOHATUSIMH:
TOXKJECTBO, TOXKJIECTBEHHOE TMpeoOpa3oBaHHe, YpaBHEHHE, HEPABEHCTRO,
CHUCTEMa YpAaBHEHUM W HEPABEHCTB, PABHOCWIBHOCTH YPaBHEHM, HEPABEHCTB U
CHUCTEM; YMEHHUE peulaTh YpaBHEHMS, HEPABEHCTBA U CUCTEMbI C IIOMOILBIO
pPa3JIMYHBIX IIPUEMOB; peEIIaTh YypPAaBHEHMS, HEPABEHCTBA M CHUCTEMBI C
[1apaMeTpoOM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS PELICHUS
MaTeMaTHYeCKUX 3334 M 33734 U3 Pa3IMYHbIX 00JacTell HAyKH M peabHOU
JKU3HU

YMeHue  omnepupoBaTh  HNOHATUAMM:  (YHKIUS, YETHOCTb  (DyHKIMH,
NePUOANYHOCTh (PYHKIINH, OTPAaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (D)YHKIUH,
OKCTpeMyM (YHKIMH, HauOoJblllee M HaMMEHbIIee 3HaueHus (YHKIMM Ha
IPOMEXKYTKE, HETIpepbIBHAs (PYHKIIHS, aCUMITOTHI rpapuka QyHKIMH, IepBas U
BTOpas MNpOU3BOAHAS (YHKIMM, TE€OMETpPUYECKMH M (U3NYECKUH CMBICT
IIPOM3BOJHON, TepBOOOpa3Has, OINpeNeIeHHbI HHTErpall; yMEHHE HaXOIUTh
acUMIITOTHI Tpaduka (QYyHKIHHM; yMEHHE BBIYUCIATH IPOU3BOIHBIE CYMMBI,
MPOU3BENICHUS, YAaCTHOTO W KOMIIO3ULMU (QYHKIMH, HaXOAUTh ypaBHEHUE
KacaTeqbHOM K rpaduky GYyHKIMM; YMEHHE HaXOAWUTh IPOU3BOJHBIE
AJIEMEHTapHbIX  (QYHKIUI; yMEHHME HCHOJb30BaTh  IPOU3BOJIHYIO  JUIS
UccleIoBaHus (DYHKIUM, HaXOAWTh HauOOJbIIME M HAUMEHbIINE 3HAYEHUS
GyHKIMH; CTpouTh TpaduKU MHOTOWIEHOB C HCIIOJNIB30BAaHMEM ammapara
MaTEMaTUYECKOTO AaHaln3a; MPUMEHATh IPOU3BOJHYIO [UISI HAXOXKICHUS
HAWIY4IlIero pelieHns B IPUKIaIHbIX, B TOM YHCJIE COLUATbHO-3KOHOMHYECKUX
U (QU3MYECKUX 3aJadax; HAXOAMUTh IUIOMAAW U 00BeMbl (UIYp C TOMOIILIO
UHTETpasia; TMPUBOAUTH MPUMEpPbl MaTEeMAaTUYECKOTO MOJIEIMPOBAHUS C
noMoIbio AU depeHnnanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATUAMHU: Tpaduk ¢(yHKIMH, OOpaTHas (YHKIHA,
KOMIO3UIMS  (QYHKUMM, JHuHeWHas (QyHKOUs, KBajgpaTudyHass (QyHKIMS,
paunoHanbHas (QYHKIHMA, CTeNeHHas (QYHKLUs, TPUTOHOMETpHUYECKUE (DYHKIIUH,
oOpaTHble TPUTOHOMETpHUECKHe QYHKIUY, [TOKa3aTelbHas U JIorapupmMuaeckas
GyHKLIMU; YMEHHE CTPOUTh TpapUKH H3YYEHHBIX (DYHKIUHI, BBINOIHATH
npeoOpa3zoBanus TpadukoB (YHKIHHA, MCIOIB30BaTh TpadUKH I U3yYEHUS
IPOIIECCOB M 3aBUCHUMOCTEH, NpU pEIIeHWH 3a7ad U3 JPYyrux y4eOHBIX
NPEMETOB U 3a7ad U3 pealbHOW JKU3HH; BBIpaAXKaTh (OPMYIaMU 3aBHCHUMOCTH
MEXIy BEJIWYMHAMH; HCIIOJIB30BaTh CBOMCTBa M Trpaduku (YyHKIMH A7




pelleHNs] ypaBHEHHH, HEpPaBEHCTB M 3ajad C [apaMeTpaMu; H300pakaTb Ha
KOOPJMHATHOM IUIOCKOCTU MHOKECTBA PELICHUN ypaBHEHHUH, HEPABEHCTB U MX
CUCTEM

YMeHue pemath TEKCTOBBIE 3aJa4M Pa3HBIX TUIIOB (B TOM YMCJIE HA IPOLEHTHI,
O U YacTH, Ha JBWKEHHE, pabOTy, CTOUMOCTb TOBApOB U YCIYT, HAJIOTH,
3aJaud U3 O00JacTH YNpaBJICHUS JIMYHBIMH M CEMEHHBIMH (UHAHCAMH);
COCTaBJIATh BBIPAXKCHUS, YPABHEHUS, HEPABEHCTBA U UX CHUCTEMBI I10 YCIOBUIO
3a[a4d, MCCIEN0BaTh MOIYYEHHOE pEIleHHEe M OLEHHBATH IMPaBAONOI00HOCTD
pe3yJbTaTOB; YMEHHME MOJCIUPOBATh peEajbHbIE CUTyallud Ha  SI3bIKE
MaTE€MAaTUKH; COCTaBISATh BBIPAYKECHUS, YPAaBHEHHUsI, HEPABECHCTBA U UX CUCTEMBI
[0 YCJIOBUIO 3aJa4M, MCCIENOBaTh IOCTPOCHHBIE MOJEIU C HMCIOJIb30BaHUEM
anmnapara ajreOpbl, UHTEPIPETUPOBATH MOJIYUEHHbBIN pe3yIbTaT

YMeHue omnepupoBaTh IMOHATHSAMHU: CpeaHee apupMeTHdecKoe, MeauaHa,
HauOoJiplllee M HaUMEHbLIEEe 3HAYCHMs, pa3Max, AMUCIepcus, CTaHJapTHOE
OTKJIOHEHHE YHCJIOBOTO HabOpa; yMEHHE W3BIEKaTh, HWHTEPIPETUPOBATH
UHpOpMaLIMIO, MNPEJICTaBICHHYI0 B Taliuuax, Ha JAuarpammax, rpadukax,
OTPaKAIOIIYI0 CBOWCTBA pEAJbHBIX IPOLIECCOB M SBICHUHN; IPEICTABIATH
UH(POPMALIMIO C MOMOUIbIO TaONMIl U JUarpaMM; MCCIEJ0BaTh CTAaTUCTUYECKUE
JAHHBIE, B TOM YHCJIE C IPUMEHEHHEM TIpapUUecKuX METOJIOB U AIIEKTPOHHBIX
CpeACTB; Tpa(UUecCKH HCCIIEA0BAaTh COBMECTHBIE HAOIIOACHUS C IIOMOILIbIO
JMarpaMM pacCenBaHUs U JIMHEMHOW perpeccuu

YMeHue onepupoBaTh MOHATUSAMM: CIyYallHBIA ONBIT U CIy4allHOE COOBITHE,
BEPOATHOCTb CIIy4allHOTO COOBITHS; YMEHUE BBIUUCIATH BEPOATHOCTb C
UCIOJIb30BaHUEM TI'paUUecKUX METOAOB; NPUMEHATb (OPMYJIbI CIOXKEHHUS U
YMHOXXEHHUSI BEPOSTHOCTEH, (OpMyny TONHOM BEpOSTHOCTH, (HOpMYITY
bepuymiu, komOuHaTOpHbIE (akThl U (OPMYJbI; OLIEHUBATh BEPOSTHOCTU
peabHBIX COOBITHI; YMEHHE ONEpUPOBATh MOHSATHAMU: CIIydaiiHas BEJIMYMHA,
pacopeneleHne BEpOSITHOCTEH, MaTeMaTH4YecKoe OXHUAaHue, IUCIepcus u
CTaHJApTHOE OTKJIOHEHUE CIIydallHON BeIMYUHBI, (QYHKLIHU paclpelesieHus] U
IUIOTHOCTH PABHOMEPHOIO, MOKA3aTEJIbHOTO U HOPMAaJIbHOIO paCHpEAEICHUN;
YMEHHME MHCIIONb30BaTh CBOMCTBA M3YUEHHBIX pAaCHpPENCIICHUN Ul pPELICHUS
3a/1a4; 3HAKOMCTBO C MOHSATUSAMHU: 3aKOH OOJIBIIMX YUCEI, METO/IbI BHIOOPOYHBIX
UCCIICIOBAaHUM; YMEHHME NPUBOJIUTH HPUMEPHI MPOSIBIEHUS 3aKOHA OOJIBLIMX
yhcesl B MPUPOJHBIX M OOIIECTBEHHBIX SIBICHUSAX; YMEHHE ONEpUpOBATh
MOHSTHAMM: COUETAHUE, IEPECTAHOBKA, YNCIIO COYETAHUM, YUCIIO IEPECTAHOBOK;
6unoM HbroToHa; ymeHHe NpUMEHATh KOMOMHATOPHBIE (PAKTBI U PaCCyKICHUS
JUI pellieHusl 33/1a4; OLIEHUBATh BEPOSTHOCTU PEaJIbHBIX COOBITHUI; COCTaBIAThH
BEPOATHOCTHYIO MOJIETb M UHTEPIPETUPOBATH NOJIYyUYEHHBIA PE3yabTaT

YMeHue onepupoBarh MOHATUSAMU: TOYKA, MpsAMasi, INIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIy4, BEJINYMHA YTIJa, IUIOCKUHI YroJl, ABYTPAHHBIN YTroJI, TPEXTPaHHBIN
YIOj, CKpPELIUBAIOIIMECS MpsAMbIE, MapaUICIIBHOCTE U IEPIEHIUKYISIPHOCTD
NPSAMBIX M IUIOCKOCTEH, YroJl MEXIY HPSIMBIMHM, YIOJl MEXAy MNpAMOH H
IIJIOCKOCTBIO, YTOJ MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH,
pPacCTOSIHUE MEXKIAy NPSAMBIMH, PACCTOSITHUE MEXKIy IUIOCKOCTSIMH; YMEHHE
UCNOJNb30BaTh MpPU pEIIeHUH 337a4  U3ydeHHble (aKkThl U  TEOPEMbI
IUIAHUMETPUH; YMEHHE OLEHUBATh pa3Mepbl OOBEKTOB OKPYXAIOUIEro MUPa;
CTPOUTH MATEMAaTUYECKUE MOJIENIM C IOMOIIBIO T'€OMETPUYECKUX IOHATHUH U
BEJIMYMH, PEIIATh CBA3aHHBIE C HUMM MPAKTUYECKUE 33]1a41
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YMeHue onepupoBaTh MNOHATUSIMM: IUIoHaab (GUTYpBl, 00beM (QUIYpBHI,
MHOTOTPAaHHHMK, MPaBUJIbHBIII MHOTOIpAaHHHMK, CEUY€HHE MHOIOrpaHHMKa, KYO,
napajulefienunen, Mnpu3Ma, nupamuja, ¢urypa ¥ MOBEPXHOCTb BpaLICHMUS,




OWIMHIpP, KOHYyC, Imap, cdepa, mmiomans cdepsl, MUIOMAAs MTOBEPXHOCTH
NUPAMUJIBI, TPU3MBIL, KOHYCAa, UWIMHApPA, 00BEeM Ky0a, MPSIMOYTOJILHOTO
napajuie’enuneaa, Tupamuisl, MPU3MBbl, I[WIMHIPA, KOHyCa, IIapa, pa3BepTKa
MOBEPXHOCTH, CEYEHHS KOHyca M LWIMHIApA, MNapajulelibHble OCH WM
OCHOBaHHUIO, CEUYEHHME MIapa, IUIOCKOCTh, Kacaromascs cdepsl, LUIMHAPA,
KOHyCa,  yMEHHE  CTPOMTh  CEUCHHE  MHOTOTPaHHHMKA,  HM300pakaTh
MHOTOTPaHHHUKH, QUTYpPbI U IOBEPXHOCTH BPAIICHUS, UX CEYCHHUSI, B TOM UHUCJIE C
IIOMOUIIbIO  JJIGKTPOHHBIX  CPEJICTB;  yMEHHE  NPHUMEHSATH  CBOICTBa
FEOMETPUUECKUX (QUryp, CaMOCTOATENbHO (OPMYIUPOBATH  OIpeAeTIeHUS
U3ydaeMbIX (QUTYp, BBIIBUTATh THIIOTE3bI O CBOWCTBAX U MPH3HAKAX
reoMeTpuueckux ¢uryp, OOOCHOBBIBATH WJIM OIPOBEpPrarb UX; YMEHHUE
NPOBOJUTH KiacCU(UKALUIO (GUTYyp IO pa3IMYHBIM TNPHU3HAKaM, BBINOJIHATH
HE0OXOIUMBIE JOTOJHUTEIbHbIE TOCTPOCHUS
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YMeHue onepupoBaTh NOHATHSAMHE: JBIKEHHE B MPOCTPAHCTBE, MapajuIeIbHbIN
IepeHoC, CHMMETpHUS Ha IUIOCKOCTH M B  TIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00Hs, M0100HBIe (DUTYPBI; yMEHHE pacIiO3HABATh PaBHBIC U
nofoOHele (Urypsl, B TOM 4YHCIE€ B NPUPOJE, HCKYCCTBE, apXUTEKTYpE;
UCTIOJIb30BaTh TE€OMETPUYECKHE OTHOLICHHS TPU PEIICHHH 3a7ad; HaXOAWTh
reOMETPUYECKUE BENMYMHBI (JUIMHA, YTOJ, IUIOUIa[ b, OOBEM) IPHU PEUICHUU
3aJad M3 JAPYrHX YYEOHBIX MPEIMETOB M W3 PEATbHOH JKU3HH; YMEHHE
BBIYHCIIATE TEOMETPUYECKUE BEIMYHMHBI (IJIMHA, YTOJ, IUIOHIaJb, OOBEM,
IUIOINAAbh MOBEPXHOCTH), HMCIIONIB3YSl M3YYEeHHBIE (OPMYIBI U METOJbI, B TOM
Ypclie: IUIOMaJb TOBEPXHOCTM NHPAMUIbBI, TPHU3MBI, KOHYCa, WIMHIPA,
wionaas cheprl; 00beM Kybda, IpSIMOYTOIbHOTO MapauIeNIenUIeaa, TUPaMHUIBbL,
NpU3MBI, HWIMHAPA, KOHYyca, Iapa;, YMEHHE HAXOAUTh OTHOLICHHWE OOBEMOB
noJ00HBIX (pUTyp
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VYmMmenune ONCpupoOBaTh IMOHATHUAMU: IMPAMOYTrOJibHaA CHCTCMa KOOpAWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIHMHATHI BEKTOpPa, CyMMa BEKTOPOB,
NPOM3BEJICHUE BEKTOpA Ha YKCJIO, PA3JIoKEHHE BEKTOpa Mo 0asucy, CKalIsIpHOE
NPOM3BEICHUE, BEKTOPHOE IPOU3BEICHHUE, YTOJ MEXIYy BEKTOpaMH; YMCHHE
HUCIIOJIB30BAaTh BCKTOpHBIﬁ n KOOpI[HHaTHBIﬁ METOL JJIA peICHUA
TCOMETPUYCCKUX 3aJ1a4 U 3a/1a4 JPYTUX YUeOHBIX PEIMETOB
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YMeHue BbIOMpaTh MOAXOAALUIMH METOJ JUIsl pellieHHs 3aJauyd; [OHUMaHHe
3HAUMMOCTH MAaTEMATHUKHU B U3yYEHUU MPUPOAHBIX U OOLIECTBEHHBIX MPOLECCOB
U SBJICHUH; YMEHHE pACIIO3HABAaTh IIPOSABICHUE 3aKOHOB MATEMAaTHKU B
HUCKYCCTBE, YMEHUE IPUBOAUTH NPHUMEPHl MATEMaTUYECKUX  OTKPBITUH
POCCHUICKON U MUPOBOW MaT€MaTUYECKON HAyKU

ITepedennb 371eMeHTOB coep:kaHus, NpoBepsieMbIX Ha EI'D
10 MaTeMaTHKe

Kon

[TpoBepsieMblil AIEMEHT COJIEPHKAHUS

Yucna ¥ BEIYUCICHUS

1.1

HaTypaJ'IBHBIe " OCIbIC YHCIa. HpI/I3HaKI/I JACITIMMOCTH LCIIBIX YHUCEI

1.2

Panmonansubie uucina. OOBIKHOBEHHBIE W JIECATHYHBIE JPOOU, TPOIEHTHI,
OeCKOHEUYHBIC TIEPUOINIECKHUE TPOOH

1.3

Apudmernueckuit KOpPEHb HaTypaJbHON CTEIIECHHU. Hencreus c
apu(pMeTHUeCKUMHU KOPHSIMH HaTypalbHON CTEIeHH




1.4

CrereHb ¢ mensiM mokaszareiieM. CTeneHb ¢ palMOHAJIBHBIM ITOKa3aTesIeM.
CBoiicTBa cTreneHu

1.5 CuHyc, KOCMHYC M TaHI'€HC 4YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
ApKTaHTEHC YMCIIOBOTO apryMeHTa

1.6 Jlorapudm uucna. [lecaTHdHbIC U HATYpAIbHbIE JOTapUpMBbI

1.7 HetictButenbHple uymcia. ApupMETHYECKHE OIepanud ¢ JACHCTBUTEILHBIMHU
yuciaamu. [IpuOIrKeHHbIE BBIYMCICHUS, MpPaBUIa OKPYIJICHHUS, NPHUKUIKA U
OLIEHKA Pe3yJIbTaTa BbIYMCIEHUI

1.8 [IpeoOpazoBanue BhIpaXKEeHUN

1.9 KommuiekcHble uncna

2 VYpaBHEeHMS U HEpaBEHCTBA

2.1 Lenbie u IpOOHO-palMOHATBHBIC YPABHEHUS

2.2 HppanmonansHbie ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHUS

2.4 [TokazarenbHbIE U JTOTapHPMUUYECKHIE YPAaBHEHHUS

2.5 Llenbie 1 IPOOHO-palIMOHATILHBIC HEPABCHCTBA

2.6 HppanrionanbHple HEPABEHCTBA

2.7 [Toka3zarenbHbIE U JTOTapHPMHUUECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckrue HepaBeHCTBA

2.9 CucTteMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Matpuiia cuctembl TMHEWHBIX ypaBHEeHUN. OnpeaenuTenb MaTpULIbl

3 @yHKIMH U TpaduKu

3.1 OyHK1Ms, crocoObl 3aanus pyHKkuuu. I'padux GyHkiuu. BzaumHo oOpaTHbIE
¢yukuy. YetHole u HedeTHble pyHKuMU. [lepuoanueckue GpyHKIUN

3.2 Ob6unacte ompeneneHus: U MHOXKECTBO 3HaueHuUM ¢yHkiuu. Hymu ¢yHkmuu.
[TpomMexXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (DYHKITUH.
MaxkcumymMbl 1 MEHUMYMBI (QyHKIMH. HambOonbliee W HamMeHbIIee 3HAYCHUE
(GYHKLINN Ha TPOMEKYTKE

3.3 CrenenHass QyHKIMS C HAaTypaJbHBIM U IIEJBIM TOKa3aTesneM. Ee cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduk KOpHS n-0if cTeneHn

3.4 Tpuronomerpuieckue GyHKIUHU, UX CBOHCTBA U rpaduku

3.5 [Toka3zarenbHas u norapupmudeckas GyHKINUU, UX CBOICTBA U rpaduku

3.6 Touku pazpbiBa. AcuUMOTOTH rpadukoB @yHkumii. ColicTBa (GYHKIUH,

HCIIPCPBIBHBIX HA OTPE3KE




3.7 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEMN
3.8 Apudmernueckass ©u reomerpuueckas mnporpeccun. Dopmyna  CIOXKHBIX
IPOLICHTOB
4 Hauana maremMaTHueckoro aHajinsa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE HIeMEHTAPHBIX (DYHKITHNA
4.2 [IpumeneHne MPOU3BOAHOM K HMCCIEIOBAHWIO (YHKIMA HAa MOHOTOHHOCTb WU
sKcTpeMyMbl. Haxoxaenue HanOoJbIIero 1 HAaMMEHbILEro 3Ha4eHus (QpyHKIMH
Ha OTpe3Ke
4.3 [TepBooOpaznas. MaTerpan
5 MHoxecTBa U JOruKa
5.1 MHoXxecTBO, oriepanuu HajJ MHOKecTBamu. J{uarpammel Ditnepa - Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KombunaTtopuka
7 I'eomerpus
7.1 QOurypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TUIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKu
7.4 Tena u NOBEpXHOCTH BPALICHUS
7.5 Koopaunats! 1 BEKTOPBI




