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MOSCHUTEJIbBHAS 3AIIUCKA

AJiredpa 1 HaYajia MaTeMaTHYECKOI0 aHAJIH3a

VYueOHblii Kypc «Anrebpa ¥ Havajga MaTEMaTHYECKOTO aHalW3a» SBISACTCS OJHUM W3
HamOoJiee 3HAYMMBIX B TPOTpaMMe CpPEIHEro OOIIero 0oO0pa3oBaHUs, TMOCKOJBKY, C OIHOU
CTOpPOHBI, OH OOECIeYMBaeT HMHCTPYMEHTAIBHYIO 0a3y Ui HM3y4YCHHs] BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOpPOHBI, (POPMHUPYET JOTHYSCKOEC M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM Il OCBOCHHS WH(OPMATHKH, OOIIECTBO3HAHUS,
WUCTOPWH, CIIOBECHOCTH W JPYrHX [JUCHHMIUIMH. B pamMkax mgaHHOro ydeOHOTO Kypca
oOydaroniuecsi OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM  COBPEMEHHOW HAyKH, KOTOpas
(hopMyIHpyeT CBOM IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIid Kypc aireOphl M HaYal MAaTEeMAaTUYECKOTO aHAllM3a 3aKJIaJIbIBACT OCHOBY JUISI
YCIIEIIHOTO OBJIAZICHUS 3aKOHAMH (PU3HKH, XUMHH, OWOJIOTHH, TIOHHMAHHS OCHOBHBIX
TEH/ICHIUI DPa3BUTHS SKOHOMHKH W OOINECTBEHHOW >KHU3HH, MO3BOJISIET OPUEHTHPOBATHCS B
COBPEMCHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJb30BATh HX IS
nanbpHemero oOpa3oBaHMsT W B TOBCEIHEBHOW KU3HU. B TO ke Bpems OBJaJCHHE
aOCTPaKTHBIMU U JIOTHYECKHA CTPOTUMH KOHCTPYKIMSMH aireOpbl 1 MaTeMaTUYeCKOrO aHau3a
pa3BHUBacT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHHHOCTbH, JIOKAa3bIBATh
YTBEPXKICHHSI C MIOMOIIBIO HHIYKIIMA W PacCYXJIaTh JEAYKTUBHO, MCIIOJIB30BaTh 0000IICHNE 1
KOHKpETH3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIICHHUE.

B xonme m3ydeHmsi yueOHOro Kypca «AireOpa W Hadajga MaTeMaTHYeCKOTO aHaIN3a»
oOydaroniyecss TOJy4JalOT HOBBIA ONBIT PEIMICHUS NPHKIATHBIX 33734, CaMOCTOSTEIHHOTO
MOCTPOEHHSI MaTEeMaTHYECKUX MOJEICH peaabHbIX CHTYalldd, MHTEPIPETAIMH IMOJyICHHBIX
peIIeHH, 3HAKOMSATCSI C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U X aBTOPAMHU.

VY4eOHbI Kypc 00JafiaeT 3HAYUTENBHBIM BOCIUTATEIBFHBIM IMOTEHIIHAIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CrnocoOCTBYIONMK (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33PEHMs, TaK ® 4epe3 chenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJOJDKUTETFHON — KOHIEHTPAlMd ~ BHHUMAHUS, CaMOCTOSITEILHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJYUYCHHBIN PE3yJIbTaT.

B ocHoBe Mmertoamkum OOy4eHHs anreOpe M HadajiaM MaTeMaTHYeCKOrO aHAIM3a JICHKHT
JESTETbHOCTHBIN MIPUHIIUT 00y4YeHHUSI.

B ctpykType yuebHOTO Kypca «Ajiredpa U Havaisa MaTeMaTHYECKOTO aHaIH3a» BbIJICICHBI
CIICAYIOIINE COJACPIKATEIBHO-METOJMUECKUEe JTHHUU: «YHucina W BbIYHMCICHUS», «DYHKIMH U
rpadukny, «YpaBHEHUSI U HEpaBEHCTBa», «Havana maremaTudeckoro aHanmuza», «MHOXeCTBA U
JoruKa». Bce OCHOBHBIE CONEpKATEIbHO-METOANYCCKUE JHMHUUA HM3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIET OOy4YCeHHs Ha YPOBHE CpPEIHEro OoO0Iero oOpa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS JPYT
Jpyra W TOCTEIEHHO HACBIIAsCh HOBBIMH TEMaMH M pasnenamMu. JlaHHBIA y4eOHBIH Kypc
SIBIIICTCSI MHTETPATUBHBIM, IIOCKOJILKY OOBEAMHSET B cebe COJepKaHUE HECKOJIbKUX
MaTEeMaTUYECKUX TUCIUIUIMH, TAKMX Kak anreOpa, TPUTOHOMETpHS, MaTEeMAaTHUYCCKHI aHAIU3,
TEOpUsT MHOKECTB, MaTeMaTHuecKas Jjoruka u npyrue. [lo Mepe Toro kak oOyuaromuecs
OBJIaZICBAOT BCE OoJice MIMPOKUM MaTEMaTHUECKHUM allaparoM, Yy HHX MOCIEI0BaTeIbHO
(dbopMUpyeTCS ¥ COBEPIUICHCTBYETCS yMEHHE CTPOUTh MATEMAaTHYECKYI) MOJIENb peallbHOU
CUTYallud, TMPUMEHSTh 3HAHUS, TOJYYCHHBIC TMPU HM3YYCHUU Y4eOHOrO Kypca, JJIs peIieHUs
CaMOCTOSITEJIbHO CPOPMYIUPOBAHHONW MATEMAaTUYECKOW 3a7ay, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepkaTenpHO-MeTOMUEeCKass ~ JUHHS ~ «YwWciaa W BBIUMCICHHUS»  3aBepiiacT
(dbopMUpOBaHHE HABBIKOB KCIIOJIb30BaHMS JICHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemnero ooOiiero oOpasoBaHus ocoboe
BHUMaHHE yAeIsIeTcss (POPMHUPOBAHUIO HABBIKOB PAI[MOHAIBHBIX BBIUYMCIICHUH, BKIFOUAIOIIUX B
ce0s1 MCIOJIb30BAaHUE PA3IMUYHBIX (OPM 3alUCH YHCIIa, YMEHHE JIeNaTh NMPUKUIKY, BBITIOJHSITH
pUOJINKEHHBIC BBIYHUCIICHNUS, OIICHUBATh YUCIIOBBIC BBIPAKCHUS, padOTaTh C MATEMATUICCKUMU



KOHCTaHTaMM. 3HaKoMble OOy4yalOIIMMCS MHOKECTBA HATypajbHBIX, LIEJbIX, PAlMOHAIBHBIX U
JNEUCTBUTENBHBIX YUCEI JIONOJHSAIOTCS MHOXXECTBOM KOMIUIEKCHBIX Uucell. B KakIoM M3 3THX
MHOYKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CHEIM(PUUYECKHE 3a/1a41 U OTNIEPAIUH: JICICHUE
HaleJlo, OIEPUpPOBAaHME OCTaTKaMM Ha MHOXKECTBE II€JIBIX 4HCed, O0coOble CBOICTBa
palMOHANBHBIX U MPPALMOHAIBHBIX YUCEN, apru(PMETHUECKUE OIepaliy, a TaKkKe H3BJICUCHHE
KOpHS  HaTypaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucenl.  brarogaps
[IOCJIEJOBATEIbHOMY  PAaCIIMPEHMIO  Kpyra  HUCHOJB3YEMBIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMH ~MX TPHUMEHEHHs JUIS PpEIIeHUS pa3NUYHBIX 337a4  (OpMHpYyeTCs
IIPEJICTAaBICHUE O E€IUHCTBE MAaTEMAaTUKM KaK HayKd U €€ pOJu B IOCTPOECHUU MOjEjiel
peanbHOTO MUPA, UPOKO UCTIOIB3YIOTCS 0000IIeHNEe U KOHKPETU3aIHsI.

JIuaus «YpaBHEHHSI M HEPABEHCTBA» pEAU3yeTCs Ha MPOTSHKEHUH BCEro OOydeHHs Ha
yYpOBHE cpenHero oOmiero oOpa3oBaHMs, TIIOCKOJIbKY B KaxkaoMm paszene I[Iporpammsl
MIPEyCMOTPEHO pEIIeHNE COOTBETCTBYIOIIMX 3a/ad. B pe3ynabTare oOyyaroniyecst oBj1aJeBaloT
pPa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHM, HEPaBEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux napaMmerpsl. [logydeHHble yMEHUS IIMPOKO MCIOJb3YIOTCA MpPH HCCIEI0BaHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PELIEHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7a4 Ha HaX0XKJCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
ceba Takxke (GOpMUPOBAHHWE YMEHHUI BBINOJHATH pacd€rsl mo ¢opmyiaMm, HpeodpazoBaHUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHMH, a TaKKe BBIPAKEHUH,
CoJlepKalluX CTeNneHu M Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MPOMCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO0 U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, GOpPMHUPYIOTCS HABBIKM JEAYKTUBHBIX PAcCyXJEHUU, pabOThl ¢ CUMBOJIbHBIMU
dbopmamu, mpeCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 3324, HATJSHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass JTuHUs «DOyHKUMKU U TpaduKU» TECHO MEPEIsIeTaeTCs C
OPYTMMU  JUHUSIMM ~ y4e0HOro  Kypca, TOCKOJbKY B  KakOM-TO  CMbICIE  33/1aéT
MOCJIEIOBATEIbHOCT, ~ M3YYEHHs  MmaTepuaina. V3ydeHue  CTENeHHO#, MOKa3aTeIbHOM,
Jorapu(MUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIb30BAHUE
GyHKIMM Ui peuieHus 3agad M3 JIpYruX y4eOHBIX MPEAMETOB U peajbHOW KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C pelIeHUEeM ypaBHEHHH u HepaBeHCTB. [Ipu
3ToM OoJIbIIOE BHHMMAaHUE ylenseTcd (OPMUPOBAHUIO YMEHHS BbIpaxaTb (GopMylIaMu
3aBUCHUMOCTH MEX]y Pa3jNYHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJIy4YeHHbIE (PYHKLINU, CTPOUTH
ux rpabukd. Marepuan STOM coaep)KaTeJbHON JIMHUM HalleJieH Ha pa3BUTHE YMEHHH U
HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCHMOCTU MEX]y BEIMYMHAMHU B pa3IUyHOU (opme:
aHAJIMTUYECKOM, rpaduueckod u cioBecHO. Ero wu3ydeHwe cnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K  OOOOIIEHHIO U KOHKpETH3alluH,
MCII0JIb30BAHUIO aHAJIOTHA.

CopepxarenpHas nuHua «Hauana MaTeMaTH4eCKOTO aHalW3a» IMO3BOJSET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPHUKIAIHBIX 3a/1a4, JTOCTYMHBIX O0Oydarolmumcs,
TaK KaK y HUX IMOSIBJISAETCS BO3MOXKHOCTb CTPOUTH IpaUKU CIOKHBIX (QYHKIMHA, ONPEeNsTh UX
HauOoJIbIINE U HAUMEHBIINE 3HAYEHUS, BBIYUCIIATE IUIOMAAN (GUryp u oObEMBI TeJ, HAXOIUTh
CKOPOCTM M YCKOPEHHs INpouleccoB. JlaHHas coaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pPEalbHBbIX CHUTyalui, IO03BOJISET
HaxOJWTh HaWIydlllee pEHICHHE B MNPHUKIAJHBIX, B TOM 4YHUCIIE COLMAIbHO-IKOHOMHYECKHUX,
3ajayaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHYECKOTO aHaln3a CHOCOOCTBYET pa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-TOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUIH
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UcKyccTBe. OOyuatromuecs
Y3HAIOT O BBIJAIOLINXCS PE3YyNbTaTax, MOJyUYEHHBIX B XOJ€ Pa3BUTHUs MAaTEMAaTUKHU KaK HAyKH, U
00 UX aBTOpax.



ConepxxaTenpHO-MeTOAMYECKast JUHUA «MHOXECTBA W JIOTUKa» BKIOYaeT B cebs
2JIEMEHThl TEOPUM MHOXKECTB M MaTeMaTU4YECKOW JIOTMKH. TeopeTHKOo-MHO>KECTBEHHBIE
IIPEJICTaBICHMS] IIPOHU3BIBAIOT BECh KypC ILIKOJIBHOM MaTeMaTHMKU W IpeajaraioT Haubosee
YHUBEPCAIbHBINA SI3bIK, OOBEAMHSIOIIMM BCE pa3feibl MaTeMaTUKU M €€ MPUIOKEHUH, OHU
CBS3BIBAIOT pa3Hble MATEMAaTUYECKHE AUCLUUIUIMHBI U UX IPUIIOKEHUS B euHoe 1enoe. Ilostomy
BAKHO JIaTh BO3MOXKHOCTh OOy4arouieMycsi IOHHMaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTUKU U MCIIOJIb30BaTh €ro AJs BBIPAXEHHUS CBOMX MbIcied. [pyrum
BAKHBIM MPU3HAKOM MAaTEMaTUKU KaK HAayKH CJIEAYeT MPU3HATh CBOWCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEJOBAaHUE OIPENCIEHHBIM MpPaBUJIAM IOCTPOCHUS  JOKa3aTEIIbCTB.
3HaKOMCTBO C DJ€MEHTAMH MaTeMaTH4eCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTHUYECKOTO
MBIILJIEHUS] 00yYarOINXCs, O3BOJSET UM CTPOUTh CBOM PACCYXJIECHUS HA OCHOBE JIOIMYECKHUX
npaBuiI, GOpPMUPYET HABBIKH KPUTHYECKOTO MBIIIICHHUS.

B yueGHOM Kypce «Anredpa u Havajga MaTeMaTUYECKOTO aHAJIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIUPOBAaHUSA, KOTOpbIE IPHU3BAaHbI CHOCOOCTBOBATH (POPMHPOBAHUIO
HAaBbIKOB IOCTPOEHUS MOJIEIEH pealbHbIX CUTYallUi, UCCIEA0BAHMS ATUX MOJEIEH ¢ OMOIIbIO
anmaparta anreOpbl U MaTEeMaTUYECKOTo aHalW3a, UHTEPIPETAlMd IMOJIyYEHHBIX DPE3yIbTaTOB.
Takue 3amaHus BIUIETEHbI B KaXIbld M3 pa3eioB MpPOTpaMMbl, MOCKOJBKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIOJIB3YEeTCsl Ul pElIeHUs NpUKIagHbIX 3anad. [lpu pemenun
peaIbHbIX NPAKTHUECKUX 3a7ad oOOyyarouluecs pa3BUBAIOT HAONIOAATENbHOCTh, YMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJB30BaTh aHAJOrUIo, 0000maTh u
KOHKpPETH3UpOoBaTh mpobiemy. JlearenbHOCTh 1O (QOPMHUPOBAHUIO HABBIKOB pEIIECHUs
MPUKIIAIHBIX 3a/1a4 OpPraHu3yeTcs B MpOIecce U3YyUeHHUs BCeX TeM yuyeOHOro Kypca «Anredpa u
Hayajia MaTeMaTHYeCcKOTo aHaIn3a».

Ha n3yuenue yueObHOro Kypca «AnreOpa 1 Hayajga MaTeMaTHYECKOIO aHAJIN3a» OTBOJUTCSA
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmemio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).

I'eometpust

I'eomerpust sBisiercss OJHUM M3 0a30BBIX KypCOB Ha YPOBHE CpEIHEro OOILero
o0pa3oBaHus, Tak Kak 00eCreunBaeT BO3MOXKHOCTb U3YUEHUS TUCLMIIIINH €CTECTBEHHO-HAYYHOU
HaIpaBJICHHOCTU U MPEAMETOB T'yMaHUTApHOro IUKIa. IIoCcKosbKy JIOrMYecKoe MbIILIEHHE,
dopmupyeMoe INpu HU3y4EHUU OOYYArOIMMUCS TOHATHMHBIX OCHOB TIE€OMETpUH, IIpU
JI0Ka3aTelbCTBE TEOPEM M IOCTPOCHUHU LIENOYKM JIOTUYECKUX YTBEPXKAECHUH IpH pPELICHUU
reOMETPUYECKUX 3a/lady, YMEHHE BBIJIBUTaTb U OIPOBEPraTh THUIIOTE3bl HENOCPEACTBEHHO
HCIOJb3YIOTCS NPU PEIIEHUH 3a/lad e€CTECTBEHHO-Hay4YHOI'0 LIMKJA, B YACTHOCTH (PU3MYECKUX
3ajau.

Ienp ocBoeHus mporpammbl yueOHOro kypca «I'eomeTpusi» Ha yriayOn€HHOM ypOBHE —
pa3BUTHE HMHIUBHUAYaJIbHBIX CIIOCOOHOCTEH OOydaromMXCs NpPU H3Y4YCHHMM TIE€OMETPUH, Kak
cocTaBisirolieil mpeameTHoil obmactu «MaremaTuka U MHGpOpPMAaTHKa» depe3 obecredeHue
BO3MOKHOCTH HPUOOPETEHUS] U UCHOJIb30BaHUS Oosiee IIIyOOKHMX I'€OMETPHUUECKUX 3HAHUH U
NeWCTBUH, CrelM(UYHBIX T'€OMETPUH, U HEOOXOAUMBIX AJIS YCIEIIHOTO MPO(ecCHOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C MCIIOJIb30BAaHUEM MaTeMaTHKH.

[IpuopuTeTHBIMM 337ja4aMM Kypca F€OMETPUHU Ha YIiyOIEHHOM ypOBHE, pacIlUpPSIOUIUMHU
U YCUJIMBAIOIIMMHU Kypc 0a30BOTO YPOBHS, SIBIISIOTCS:

paclIMpeHue NpEeACTaBICHUS O TEeOMETPUM KaK YacTH MHUPOBOHW KYJIbTYphl H
(dbopMupoBaHHE OCO3HAHUS B3aUMOCBSA3H I'€OMETPHH C OKPYKAIOIIUM MHPOM;

(dbopMuUpOBaHHME TMPEJICTABIECHUS O TMPOCTPAHCTBEHHBIX (UIypax Kak O BaXKHEUIIMX
MaTeMaTH4YeCKUX MOJENAX, TO3BOJISIIOIIMX ONMChIBATh W U3y4daTb pa3Hble  SBJICHUSA
OKpYXKAIoIllero MHpa, 3HaHHE NOHATHHHOTO ammapara mo pasaeny «CrepeoMeTpusd» yueOHOTO
Kypca reOMeTpuu;

(dbopMupoBaHHE YMEHHSI BJIaIETh OCHOBHBIMH MOHATUSAMH O MPOCTPAHCTBEHHBIX (PUTypax U
UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TeopeM, (GOopMyl M YMEHHE HUX PUMEHSATh, YMEHHUs
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTaHIAPTHBIE CIIOCOOBI PELIeHU 3a/ay;



¢dbopmMupoBaHHEe yMEHHs pPACHO3HABAaTh HA YEPTEXKaxX, MOJEIIX U B pEAbHOM MHUDE
MHOTOT'PaHHHUKH U TeJla BPAIeHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIH;

(dhopmupoBanme MOHUMaHHS BO3MOKHOCTH AKCMOMAaTHYECKOTO HOCTPOCHHS
MaTeMaTHYeCKUX TeOopui, (GOPMUPOBAHME MOHWMAHUS POJIM AKCHUOMATHKU TIPH IMPOBEIACHUU
pacCyKICHUN;

dbopmMupoBaHHe yMEHHS BJIAJCTh METOJAMH JIOKAa3aTeJIbCTB M aJTOPUTMOB PEIICHHUS,
YMEHHS WX TPHUMEHSATh, TPOBOJUTH JOKAa3aTCIbHBIC PACCYKICHUS B XOJC pEIICHUS
CTEPEOMETPUYECKUX 3a/Ja4 H 33Ja4 C [PaKTUYECKUM CoJepKaHueM, (OpPMHUpPOBAHUE
NpPEJCTaBICHUS O HEOOXOAMMOCTH JIOKA3aTeNbCTB NpPU OOOCHOBAaHMHM MaTeMaTHYECKUX
YTBEPKICHUA U POJIU AKCHOMATHUKH B TTPOBEIICHUY JISAYKTUBHBIX PACCYKICHUN;

pa3BUTHE W COBEPIICHCTBOBAHHE WHTEIUICKTYaJbHBIX W TBOPUYECKUX CHOCOOHOCTEH
oOyJaromuxcsi, MO3HABATEILHOW aKTUBHOCTH, WCCIIEIOBATEILCKUX YMEHUH, KPUTHYHOCTH
MBIIIUICHUS], UHTEpeca K N3Y4EeHHUIO T€OMETPHH;

¢dbopmupoBaHre (QYHKIIMOHATBHON TPAMOTHOCTH, PpEJIEBAHTHOH T'EOMETPUHU: YMEHHUS
pacro3HaBaTh MPOSIBICHUS TEOMETPHUECKUX TOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEATbHBIX JKU3HCHHBIX CHUTYAIllUSX W MPH U3y4ECHUU JPYrUX yIeOHBIX MPEAMETOB, MPOSBICHUS
3aBHCUMOCTEHl W 3aKOHOMEPHOCTEW, MOJICIMPOBAHMS PEATBHBIX CHUTYAIMi, HCCIEIOBAHUS
MMOCTPOEHHBIX MOJIENIEH, HHTEPITPETAIIH TTOTYISHHBIX Pe3yIbTaTOB.

OCHOBHBIMH COJIEpKaTENbHBIMU JIMHUAMHU yueOHoro Kypcea «l'eometpus» B 10—11 kiaccax
aBIsitOTCS: «lIpsIMBIe W TIOCKOCTH B MPOCTpPaHCTBE», «MHOTOrpaHHUKNY, «Tema BpalieHus»,
«BeKTOpBI 1 KOOPAWHATHI B POCTPAHCTBEY, «J{BIKEHHUS B TPOCTPAHCTBEY.

ChopmymupoBannoe Bo ®PI'OC COO TpeboBaHHE «yMETh ONEPUPOBATH MOHATHUIMUY,
peneBaHTHBIMU TE€OMETPUH Ha yriayonéHHOM ypoBHe oOy4deHust B 10—11 kiaccax, OTHOCUTCS KO
BCEM COJIEp)KATEIbHBIM JIMHHUSAM Yy4eOHOTro Kypca, a (OpMHpPOBAaHUE JIOTHUYECKUX YMEHHI
pacrpezensercss HE TOJbKO [0 COJAEP)KAaTeIbHBIM JIMHUSM, HO W IO TrojaM O0OydeHusl.
Copepxanue 00pa3oBaHHs, COOTBETCTBYIOUIEE MPEAMETHBIM  pe3yidbTaTaM  OCBOCHHS
®denepanpHOi paboueill MporpaMMBbl, paclpeeIEHHBIM 0 ToAaM 00Y4YEeHHS, CTPYKTYPHPOBAHO
TakuM 00pa3oM, YTOObI KO BCEM OCHOBHBIM, MPUHIUIHAAIBLHBIM BOIPOCaM OO0yJaroniuecs
oOpalaaiuch HEOJHOKpAaTHO. OTO MO3BOJISIET OpPraHU30BaTh OBJAJCHHE TE€OMETPHUYECKUMHU
MOHATHSAMH M HaBbIKAMU IIOCJIEIOBATEIbHO M IOCTYIMATENbHO, C COOJIIOJICHUEM MpPUHIUIIA
MIPEEeMCTBEHHOCTH, @ HOBbIE 3HAHMSI BKJIIOYaTh B OOIIYI0 CHUCTEMY TI'€OMETPUYECKUX
Mpe/ICTaBICHU O0yJaroMXcs, paciupss u yriayonss e€, oOpasysl MpOYHbIE MHOXKECTBEHHbIE
CBSI3H.

[lepexon k U3y4EHUIO T€OMETPUU HA YIIyOJIEHHOM YPOBHE IO3BOJISIET:

co3gatb ycnoBusi uia guddepeHunannd oOydeHus, NOCTPOCHUS HWHIAUBUAYAIbHBIX
oOpa3oBaTeNbHBIX  MporpammMm,  OO€Cle4YUTh  YIIYyONEHHOE  H3YUYEHHE  TeOMETpUH
KaK COCTaBJISIONIeH yueOHOro npeamera «MaTemaTHkay,

MOATOTOBUTH OOYYAIOMIMXCS K MPOJOJDKEHUIO M3YyYeHHs] MAaTeMaTUKH ¢ Y4ETOM BbIOOpa
Oynymieit mpodeccun, odecrieunBas MPEEMCTBEHHOCTh MEXAY OOIIUM U MpodeccunoHaTbHbIM
o0pazoBaHHEM.

Ha uzyuenue yuebHOro kypca «I['eomerpusi» Ha yriayOn€HHOM ypoBHE oTBoguTcs 204
gaca: B 10 ximacce — 102 gaca (3 vaca B Hegenio), B 11 kinacce — 102 gaca (3 gaca B HeZIemIO).

BeposiTHOCTB M CTATHCTHKA

VYueOHblii Kypc «BepoSTHOCTP M CTaTHCTHKa» YIIyOJNEHHOTO YpPOBHS SIBISETCS
MPOJIOJKEHUEM M PA3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca yriIyOJnE€HHOTO YPOBHS Ha yPOBHE
cpenHero ooOmero o6OpaszoBaHusl. YUeOHBIM Kypc NpeaHazHadeH s (QOopMUpOBaHUS ¥y
0oOydaronmxcss CTaTUCTUYECKOW KYNbTYpbl W TOHUMAHHS POJIM TEOPUU BEPOSTHOCTEH Kak
MaTeMaTH4eCKOT0 MHCTPYMEHTa JAJS M3YYCHHs CIy4allHBIX COOBITHIA, BEIMYMH M TIPOIIECCOB.
[Tpu u3ydyeHnu Kypca oOOTamIaroTCs MPEACTABICHHSI 00YyUYaIOIUXCd O METOJaX HCCIETOBAHUS
W3MEHUMBOTO MHpa, Pa3BUBACTCA IOHMMaHWE 3HAUYMMOCTH W OOIIHOCTH MaTeMaTHYeCKHX



METOJIOB TIO3HaHHUS KAaK HEOThEMJIEMOM YacTH COBPEMEHHOIO E€CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS.

Copnepxanue y4eOHOTO Kypca HAIpaBlICHO HA 3aKpeIUIEHHWE 3HAHUH, MOJYYEHHBIX MpPHU
M3yYEHHH Kypca Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHus, U Ha pa3BUTHE MPEJICTABICHUN O
CIIydaliHbIX BEJIMYMHAX U B3aUMOCBS3SIX MEXAY HUMHU HA BaKHBIX IPUMEPAX, CIOKEThl KOTOPBIX
MOYEPITHYTHI U3 OKPY)KAIOIIEro Mupa. B pesynbraTe y 00y4aroniuxcsi JOHKHO COPMHUPOBATHCS
MPEJCTaBICHAE O HauOoJiee YHNOTPEOUTEIBHBIX H OOIMUX MAaTEeMaTHYeCKHX MOJIEISIX,
UCTIONB3YyEMBIX JIISl  ONHMCAHWSI AHTPOINOMETPUYECKUX H  JIeMorpapuyecKkux BeJIHYHWH,
MOTPEIIHOCTEN B pa3jiMyHble pPOJAa HU3MEPEHMSX, JUIMTEIBHOCTH 0€30TKa3HOM paboThl
TEXHUYECKUX YCTPOWCTB, XapaKTEpPUCTUK MACCOBBIX SIBJIEHUI M IpOLECCOB B OOIIECTBE.
Y4eOHbIid Kypc sBisieTcss 0a30i It OCBOCHHSI BEPOSTHOCTHO-CTATHCTHYECKUX METOJIOB,
HEOOXOIMMBIX CIEUATNCTaM HE TOJIbKO MHKEHEPHBIX CHEUANIbHOCTEH, HO TaKKe COIMATIBHBIX
U TICUXOJIOTUYECKHX, MOCKOJIbKY COBPEMEHHbIE OOIIECTBEHHbIE HAayKU B 3HAUUTEIBHOU Mepe
WCIOJIb3YIOT amnmapar aHanu3a OonblIMX JaHHbIX. LleHTpaibHyr0 4YacTh yueOHOro Kypca
3aHMMaeT oOOCyXJeHHe 3aKoHa OoNbIIUX uucel — (YHIAMEHTAIBHOTO 3aKOHA MPUPOIBL,
HMMEIOIIEr0 MaTeMaTHYECKYI0 (POopMaIn3aluio.

B cooTBercTBUU C yKa3aHHBIMM LIETSIMU B CTPYKType ydeOHOro kypca «BeposiTHOCTH u
CTaTUCTHKa» Ha YIIyOJ€HHOM YpPOBHE BBIJIEJICHBl OCHOBHBIE COJIEp)KATENbHbIE JIMHUU:
«Crnydaiinble COOBITUS U BEPOATHOCTU» U «CilydaiiHble BeIMYMHBI U 3aKOH OOJIBIINX YUCEID».

[ToMrUMO OCHOBHBIX JMHUN B Yy4e€OHBIH KypC BKIIIOUEHBI AJIEMEHTHI TEOpHH TpadoB H
TEOPUHU MHOKECTB, HEOOXOAUMBIE JIJISl TIOJTHOLIEHHOTO OCBOEHHS MaTepuala JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTEMaTHYECKUX y4EOHBIX KYpPCOB.

Copnepxanne nuHUM «CiydailHble COOBITUSI M BEPOSITHOCTH» CIYKUT OCHOBOM IS
dbopMUpOBaHMST TPEACTABIEHUNH O paclpeleleHUuH BEpOSTHOCTEH MeXAy 3HaYeHUSIMU
CIy4yalHbIX BEJIWYMH. BakHy0 4acTh B ATOM COJEPkKATEIbHOW JIMHUM 3aHUMAET H3Y4YCHUE
reOMETPUYECKOr0 U OMHOMHAIIBHOTO paclpeAesieHuil M 3HAKOMCTBO C HMX HENpPEephIBHBIMU
aHaJIOraMHy — MOKAa3aTeJIbHbIM U HOPMAaJIbHBIM PACIPEACICHUSIMHU.

TeMmbl, CBSI3aHHBIE C HENPEPBIBHBIMU CIIydalHBIMU BEIMYMHAMHU W PACIPEACICHUSIMU,
aKUEHTUPYIOT BHUMaHHE OOy4alouuxcs Ha OMHCAHMM U W3YYEHUU CIIydalHBIX SIBICHUU C
MOMOIIBI0 HENpepbIBHBIX (YHKIUA. OCHOBHOE BHHMMAHHE YENSeTCS IMOKa3aTeIbHOMY H
HOPMaJIbHOMY PACIIPEACIICHHSIM.

B yuebHOM Kypce mpeaycMaTpUBAaeTCsl O3HAKOMHUTEIbHOE H3YUEHHUE CBSI3U MEXIY
ClIydallHBIMHM BEJIMYMHAMH M OMHUCAHUE 3TOM CBS3M C MOMOIIbIO KOYPQUIIMEHTa KOPPETSIIUN 1
€ro BBIOOPOYHOIO aHajora. OTH DIIEMEHTHl COAEpKAHMS Pa3BUBAIOT TeMmy «JlnarpaMmbl
pacceuBaHMs», H3YYCHHYIO Ha YpOBHE OCHOBHOTO o00miero oOpa3oBaHHs, ¥ BO MHOI'OM
OTHPAIOTCS Ha CBEICHUS U3 KYpCOB alreOpbl U TEOMETPUHU.

Emé onun sneMeHT conepkaHusi, KOTOPBIM MpeaaraeTcsi Ha 03HAKOMUTEIBHOM YPOBHE —
MOCJIEIOBATENIFHOCTD CIYYalHBIX HE3aBUCUMBIX COOBITHI, HACTYNAIONINX B €IWHUILY BPEMEHHU.
O3HakOMJIEHHE C pachpelesieHUEM BEpOSITHOCTEH KOJIMYECTBAa TAaKUX COOBITHMH HOCHUT
Pa3BHUBAIOMIMI XapaKTep U SIBIAETCSA aKTyaJbHBIM JUIsl OyaylIuX aOUTypHUEHTOB, MOCTYMAIOIINX
Ha Yy4eOHbIE CIEHUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, IICUXOJOTHEeH u
yIPaBICHUEM.

Ha uzyuyenue ydeOHOro kypca «BeposTHOCTb M CTaTHCTHKa» Ha YIJIyOJE€HHOM YpPOBHE
otBouTCs 68 yacoB: B 10 kimacce — 34 ygaca (1 yac B Henenmto), B 11 kmacce — 34 yaca (1 yac B
HEJIENO).

COJEPKAHUE OBYYEHUA

10 KJIACC
Aure0pa u HavaJIa aHAJIN3a



Yucsaa v BBIYUCTECHUS

Parmonanbubie ynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. Ipumenenne qpo0eil U NPOIEHTOB JUIS PEIICHUS IPUKIAIHBIX 33134 U3
Pa3IMYHBIX OTPACEN 3HAHUW U PEeaIbHOW KU3HU.

JleiicTBUTENbHBIC YKCla. ParoHanbHBIE W HPpAlMOHANIBHBIC 4Hcla. ApudMeTHdecKue
oIepaluyd ¢ JCUCTBUTEIbHBIMU 4YHCIaMU. MOJysib JEHCTBUTEIBLHOIO YHUCIA U €ro CBOWMCTBA.
[TpuGnmkEHHbIC BBHIYMCICHUS, TpPaBWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yJbTara
BBIUHCIICHUM.

Crenensp ¢ nenbiM nokasareneM. bunom Herotona. Mcnons3oBanue noaxonasauieil Gopmel
3aMycy JEMCTBUTENBHBIX YNCEN JUISl pELIEHUs IPAKTUUECKUX 3a1a4 U IPEICTABJICHUS JaHHbIX.

ApupmMeTHuecKrii KOpeHb HATYPaIbHON CTEIIEHH U €T0 CBOMCTBA.

CreneHp ¢ palMOHaJbHBIM IOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIBHBIM
IIOKa3aTeseM.

Jlorapudm uuncna. CoiictBa norapudma. JleciTuuHbIe U HATypaIbHBIC JIOTApU(PMBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHusi U HepaBeHCTBA

ToxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHMS.
PaBHOCHIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBa.

OcCHOBHBIE METO/IbI PELIEHUS LENbIX U JIPOOHO-pallMOHANBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleneHue MHOroudseHa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy. MHorounens! ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTENIEHU U KOPHU.

WUppaunonaneusle  ypaBHeHMs. (OCHOBHBIE METOJbl PEUICHUS  HPPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS ITOKA3aTEIbHBIX YPABHEHU.

[IpeobpazoBaHue BhIpaKEHUN, CONEPKAIINX JOTAPHUPMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJBl PEIICHUS JIOrapu(pMHUUECKUX
YpaBHEHUH.

OcHoBHble TpuroHomerpudeckue ¢opmynsl. [IpeoOpazoBaHne TPUTOHOMETPUUECKUX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YPaBHEHHUM.

Pemienne cucrem nUMHEWHBIX ypaBHEHUW. MaTpulla CHUCTEMBbl JIMHEWHBIX YpPaBHEHUHU.
Onpenenurens MaTpulpl 2X2, €ro TreOMETPUYECKHM CMBICI M CBOMCTBA, BBIUYMCICHUE
€ro 3Ha4eHMs, MPUMEHEHUE OIPENCINUTENs I PELIECHUsS CUCTEMBbl JIMHEHHBIX YPAaBHEHUHU.
Pemrenne mnpukiaaHbIX 3a7ad C MOMOINBKD CHCTEMbl JIMHEWHBIX ypaBHeHUU. lccienoBanue
MIOCTPOEHHOM MOJIENIU C MOMOILbIO MAaTPHUIL] U OIIPEICTUTENCH.

[TocTpoenne mMaTeMaTHYECKUX MOJENEH pealbHOW CUTyallud C MOMOUIbIO YPABHEHUU U
HepaBeHCTB. lIprMeHeHue ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MaTeMaTHUYECKHX 3aJad U
3a/1a4 U3 pa3IUnYHbIX 00JaCTei HayKH U peaIbHOM JKU3HMU.

DyHKUUH U IPaPUKU

Oyukuus, cnocoObl 3amanus ¢GyHkuuu. B3auMuo oOpatnblie ¢yHkiuu. Kommosunus
¢ynkuuit. I'paduk pyHkunu. DnemeHTapHble peoOdpazoBaHus rpaduKoB QYHKIHH.

Ob6nacTh ompeneneHuss U MHOXeCTBO 3HaueHui ¢ynkuuu. Hynmu dyakmuu. [pomexyTtku
3HakonocTossHCTBA. UETHble M Heu€THble QyHKUUM. [leproguueckue GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (PYHKUIMU. MakCUMyMbl U MUHHUMYMBI (QyHKIIMH. HanGomnbiiee u HauMeHbIIee
3HaueHUs QYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBagpaTu4yHasi U IpOOHO-THHENWHAss QYHKIUUA. DIEMEHTapHOE UCCIEeIOBAaHUE U
MOCTPOEHHE UX TPaPHKOB.

CrenenHas QyHKIMS C HaTypalbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS n-0if CTemeHW Kak (PYHKIUU OOpaTHOW CTENEeHU C HATypallbHBIM
MI0Ka3aTEeJIEM.



[Toxa3zatenpHas u norapudmudeckas GyHKUUHU, UX CBOMCTBa U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUHA U pelICHHUs ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEICICHHE TPUTOHOMETPUUYECKHX (YHKIUI
YHUCJIOBOT'O apryMEHTA.

OyHKIIMOHAIBHBIE 3aBUCIMOCTH B PEAJbHBIX MpoLeccax U siBieHUsX. [ paduku pearbHbIX
3aBUCHMOCTEH.

Hayana maTreMaTH4ecKoOro aHajm3a

ITocieqoBaTenbHOCTH, CIIOCOOBI 3aJjaHus MOCIeA0BaTeIbHOCTEN. MeTo 1 MaTeMaTHYECKOM
UHAYKIUA. MOHOTOHHBIE M OIPaHUMYEHHBIE IOCIEA0BATENLHOCTH. VICTOpHS BO3HMKHOBEHHUS
MaTeMaTHYECKOro aHaJIN3a KaK aHajln3a OECKOHEUYHO MaJlbIX.

Apudpmernueckass W reoMeTpuyeckas — mporpeccuu.  beckoHeuHO — yObIBarormas
reoMerpuueckas nporpeccusi. CymMMa 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpecCuu.
JIuHEeWHBI1 M AKCHOHEHUUAIbHBIM pocT. Yucno e. @Dopmyrna CIOKHBIX MPOLEHTOB.
Hcnonp30Banue MpOTrpeccru UIsl pelIeHUs PEANIbHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepeiBHble ¢GyHKIMM W HMX CBOHCTBA. TOUKM pa3pbiBa. ACHUMIITOTHI TI'papUKOB
¢yukuuil. CBoiicTBa (QyHKIMII HENpPEpBIBHBIX Ha OTpe3ke. MeToJ WHTEpBAJIOB JJISl pelleHus
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPhIBHBIX (YHKIMM ISl pEIIeHUs 3a/1a4.

[TepBas u BTOpas npousBoaHbie GyHKIMU. OnpeneneHue, TeOMETPUIECKUA U (PU3nIecKuit
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBonHbie 3neMeHTapHBIX GyHKUMHA. [Ipon3BoaHast cymMMbl, MPOU3BEACHUS, YACTHOTO
1 KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHO3K€eCTBO, Omnepaluyu HaJ MHOXKECTBaMU M HMX CBoWcTBa. [[narpammel Diinepa—BenHa.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONMCAaHUS DPEaJbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIIEHUH 3a/1a4 U3 JPYruX y4eOHBIX PEIMETOB.

OmnpeneneHue,  Teopema,  CBOMCTBO ~ MaTeMaTHYeCKOTo  OOBEKTa,  CJIEJCTBHE,
JOKa3aTeJIbCTBO, PABHOCWIBHBIC YPABHEHUS.

11 KJIACC

Yucia 1 BBIYUCICHHUSA

Harypanbuble u uenble uucna. [IpumeHeHHe NPU3HAKOB ACTUMOCTH LENbIX YHCET,
HanOospmuii o0muid aenurens (manee — HOJl) m Haumensnee oomee kpatHoe (nanee — HOK),
OCTaTKOB IO MOAYIIO, anroputMma EBkiinaa 11 perenus 3a/1a4 B LEJbIX YMCIax.

Kommnekcupie uwncna. AnreOpanueckas ©  TpUTOHOMETpUyeckas (OpMbl  3amucH
KOMILJIEKCHOTO 4Yucia. ApudMeTHUecKue onepanud ¢ KOMIUIEKCHBIMU unciamu. M3o0paxenue
KOMILJIEKCHBIX YHCEJl Ha KOOpAWHATHOHU mockoctu. @opmyna Myaspa. Kopau n-oit crenenu u3
KOMILJIEKCHOTO 4Yucia. [IpruMeHeHne KOMITJIEKCHBIX 4YHCENl s pelieHus (QU3UYECKHX W
reOMETPHYECKUX 3a/1a4.

YpaBHeHus 1 HEPABEHCTBA

Cucrema U COBOKYITHOCTh YPaBHEHHH 1 HEpaBEHCTB. PaBHOCUIIbHBIE CHCTEMBI M CUCTEMBI -
ciencTBusi. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT16op KOpHEHl TPUTOHOMETPUUECKUX YpPaBHEHUU C TOMOIIBI0 TPUTOHOMETPUUYECKOU
OKPYKHOCTH. Pellienne TpuroHoMeTpuieckux HepaBeHCTB.

OcCHOBHBIE METO/IbI PEIIEHUS TTOKA3aTENbHBIX U JTOTapU(MUIECKIX HEPABEHCTB.

OcHOBHBIE METO/IbI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHUS] CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX, UPPAIlHOHATBHBIX,
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YpaBHEHUN.

YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMHU.



[IpumeHeHne ypaBHEHUH, CUCTEM W HEPABEHCTB K PELIECHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/a4 M3 pazIu4HbIX oOnacTell HAyKH W pealbHOW JKM3HM, HMHTEpHIpETals MOJyYEeHHBIX
pe3ynbTaToOB.

DYyHKUUH U TPaPUKHU

I'padux xommozunuu (ynkuuid. I'eomerpuueckre oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckne MeTOBl pelICHUS YpaBHEHWH W HEpaBeHCTB. [ paduyeckue MeTOJIbI
peuieHus 3a1a4 ¢ napaMeTpaMH.

Ucnonws3oBanne rpapukoB (QyHKUMA IS MCCIECIOBAHUSA MPOILIECCOB M 3aBHCHMOCTEH,
KOTOPBIE BO3HUKAIOT TIPU PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX MTPEIMETOB U PEaTbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajam3a

[IpumeHenne Npon3BOAHON K UCCIETOBAHUIO (PYHKUINNA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAYCHUN HEMTPEPHIBHON (DYHKIIMH Ha OTPE3KE.

[IpumeHenre TPOU3BOAHOM JUISI HAXOXKJECHUS HAWIYYIIEr0 pPEIIeHUs B MPHUKIATHBIX
3ajlayax, JJIs ONpEJeNIEHUsT CKOPOCTH M YCKOpPEHHUsS Npolecca, 3aJaHHOro (opMysaol WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe 3JIEeMEHTapHBIX
¢byukuuii. [IpaBuia HaxoXkAeHUS TIEPBOOOPA3HBIX.

NHuterpan. I'eomeTpudecKuil CMBICH MHTErpaja. Beluucienue onpenenéHHoro HHTerpana
o ¢opmyne Herorona-JleitOnuna.

[Ipumenenune wuHTErpana JUid HaXOXKJIEHUS IUJIOUIaJed IUIOCKUX ¢GUryp u oOBEMOB
F€OMETPUYECKUX TEJ.

[Tpumepsr pemenuit nuddepeHnaIbHBIX YpaBHEHUH. MaTemMaTndeckoe MOIeTUPOBaHUE
peabHBIX MIPOLECCOB C MOMOIIBIO JU(PepeHIInaTbHBIX YPABHEHUH.

I'eomerpust
10 KJIACC

IIpsiMbIe U ITIOCKOCTH B IIPOCTPAHCTBE

OcHoBHbIE NOHATHA cTepeoMeTpur. Touka, npsiMasi, MIIOCKOCTh, IPOCTpaHCcTBO. [lonsaTHe
00 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHOe pacroioskeHHe NMPSMBIX B IIPOCTPAHCTBE: MEPECEKAIOUINECS, NTapaJUICIbHbIE U
CKpeluBaromuecs npsamele. [IpuzHaku ckpemuBaronuxcs npsMbIix. [lapanenbHOCTs NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: NapajUIeJIbHBIE MPSIMbIE B NPOCTPAHCTBE, MApAJUIEIBHOCTb TPEX
IpSMBIX, [apajUIeJIbHOCTh HpsMOW M IUIockocTu. [lapamnensHoe M LEHTpajbHOE
IIPOEKTUpOBaHUE, U300paxkeHue Guryp. OCHOBHBIE CBOWCTBA MapauIEIbHOTO MPOEKTUPOBAHMUS.
N3o06paxenue ¢uryp B napaiesibHOM NPOEKIMU. YTIIbl C COHANPaBIEHHBIMU CTOPOHAMHM, YIOJ
MEXAY IPSIMBIMUA B IpOCTpaHCTBe. llapamienpHOCTh MIIOCKOCTEH: NapajulelbHbIE IUIOCKOCTH,
CBOICTBa MapajiesbHbIX IIockocTell. [IpocTeiiime npocTpaHcTBEHHbIE (PUTYPhI HA MIOCKOCTH:
TeTpasap, NapajlIeleue], IOCTPOCHUE CEYEHUN.

[lepnieHIUKYIAPHOCTE  NPAMOW M IJIOCKOCTH:  NEPIEHAUKYISPHBIE IpsMbIE B
IIPOCTPAHCTBE, IMpsMbIE MApajuUIC]IbHbIE M IMEPHEHIUKYISAPHbIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIAPHOCTH IPSAMONM M IUIOCKOCTH, TeOpeMa O MpPsAMOW NEepHeHAUKYIAPHOU
m1ockocTu. OpTOroHaNbHOE NPOEKTUPOBAaHME. [IepneHNKyYNsIp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUNIOCKOCTH, MPOEKIHUs (PUTYphl HA IIIOCKOCTb.
[IepneHUKYIAPHOCTD MJIOCKOCTEN: MIPU3HAK MEPIIEHIUKYIISIPHOCTH ABYX IUIOCKOCTEN. Teopema
0 TPEX MEPIEHIUKYIAPAX.

VYTIuIbl B IPOCTPAHCTBE: YIOJI MEXKAY IIPSIMOM U IJIOCKOCTBIO, ABYTPAHHBIN YroJl, TUHEHHBIN
yrosl ABYIpaHHOTO yria. TpéxrpaHHbIi M MHOrorpaHHsle yribel. CBONCTBA IJIOCKMX YIJIOB



MHOTOrpaHHoro yria. CBOWCTBa MJIOCKUX U JBYTPaHHBIX YIVIOB TPEXIPAHHOTO yria. Teopembl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIA.

MHOrorpaHHHuKH

Bunbl MHOrorpaHHukoB, pa3BEpTka MHOrorpaHHuka. IIpusma: n-yrosbHas mnpusma,
npsiMas ¥ HAaKJIOHHAs TMPHU3MbI, OOKOBask M TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamnenenunern,
NPSIMOYTOJIBHBIM TapajUlesIeNune]; W ero cBoWcrBa. Kparyailime nyrm Ha IOBEPXHOCTH
MHOTOTpaHHuKa. Teopema Oiinepa. IlpoctpancTBennas teopema Iludaropa. IMupamuma: n-
yrojbHasi NupaMujia, paBuwibHas U yceu€HHasi nupaMmuipl. CBolicTBa pédep 1 OOKOBBIX I'paHel
NpaBWIbHOM nupaMubl. [IpaBuabHbIE MHOTOTPaHHHMKH: IpaBWIIbHAsS MpPU3Ma M MpPaBUIIbHAs
MUpaMua, paBHIbHAS TPEYroJibHas MUPaMUIa M MPaBHIBHBIN TeTpasap, KyO. [IpencraBnenne
O MPAaBWIBHBIX MHOTOTPAHHUKAX: OKTA3P, TOACKAdAP U UKOCAP.

Boruncnenue 3eMeHTOB MHOTOTPaHHMKOB: péOpa, nuaroHanu, yribsl. [Inomans 60koBoi
IIOBEPXHOCTH W IIOJIHOW IOBEPXHOCTH MPSAMOM NIPU3MBI, IUIOIIAJb OCHOBAHMM, Teopema O
OOKOBOU TMOBEPXHOCTU TPsSMOM mpu3Mbl. [lnomaas OOKOBOW MOBEPXHOCTH U TOBEPXHOCTH
MIPaBUIILHOM NIUPaMUIbl, TEOPEMA O IUIOIIAIA YCEUEHHOW MUPAMHU/IBI.

CuMMeTpusi B NPOCTPAHCTBE. DJIEMEHTbl CHMMETPUM TNPaBUIbHBIX MHOTOTPAaHHUKOB.
CuMMeTpuss B MNpaBUIbHOM MHOTOIPAaHHUKE: CHMMETpHUsSl Mapajliesenuiesa, CUMMETpUs
MPaBUWJIbHBIX MTPU3M, CUMMETPUS MPAaBUILHON MUPAMHU/IBL.

BexkTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B MPOCTPAHCTBE, HYJIEBON BEKTOP, JUIMHA HEHYJIEBOI'O BEKTOPA, BEKTOPHI
KOJUIMHEApHbIE, COHANPABJIEHHBIE M MPOTUBOIOJIOKHO HANPABICHHBIE BEKTOpBI. PaBeHCTBO
BEKTOPOB. [[eHCTBHS C BEKTOpPAMH: CJIOKEHUE W BBIUATAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHOXXEHHME BeKTOpa Ha u4nciao. CBOMCTBAa CIOXKEHHs BEeKTOpoB. (CBoiCTBa
YMHOKEHHUS BEKTOpa Ha uucio. llondarne kommnanapHsle BEKTOpHI. [Ipu3Hak KOMILUIaHAPHOCTH
Tpéx BekTOpoB. IIpaBmno mnapamrenenunena. TeopemMa O pasnoXKEHHMM BEKTOpa IO TPEM
HEKOMIUIaHApHBIM ~ BekTOpaMm. lIpsAmoyrosbHas cucrema KOOpAMHAT B  IIPOCTPAHCTBE.
Koopmunatsl BekTopa. CBsi3p MeXAYy KOOPIAMHATAMHM BEKTOPA M KOOPAMHATAMHU TOYEK. Y TOJ
MexAy BekTopaMu. CKasIpHOE IPOU3BEIEHUE BEKTOPOB.

11 KJIACC

Tena Bpamenust

[lonsiTnsi: THMIMHIPUYECKAass TOBEPXHOCTh, KOHWYECKAsh IMOBEPXHOCTh, Chepuieckas
MOBEPXHOCTh, OOpasymomue MnoBepxHocTei. Tena BpamieHus: HWIMHIDP, KOHYC, YCCUEHHBIN
KoHYC, chepa, map. BzaumHoe pacriosioxkeHune chepbl U IIIOCKOCTH, KacaTelbHas TNIOCKOCTh K
chepe. M300paxkeHune Ten BpalleHus Ha miIockoctu. Pa3BépTka muumHapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHBIE cBOIicTBa 00bEMOB Ten. Teopema 00 00bEME MNPSAMOYTOIBHOTO
napajuienenunena u cieactsus u3 He€. OO0bEM MPSAMOM U HAKIOHHOW TPU3MBI, IMIIMHIPA,
nupaMuabl 1 konyca. OO0bEM 11apa U mapoBOTro CETMEHTA.

KoMOunaruu Tten BpaieHuss U MHOTOTpaHHHKOB. [Ipu3Mma, BmucaHHas B MHJIUHJD,
omucaHHas okoyio munuHApa. [lepecedenne cdepsl u mapa ¢ miockocTeio. Kacanue mapa u
cdepbl IOCKOCThIO. [IoHATHE MHOTOTpaHHUKA, OTIMCAHHOTO OKOJIO chepbl, cephl, BIUCAHHON B
MHOTOTPAaHHUK WJIH TEJIO BpaIEHUSI.

[Tnomans MOBEpXHOCTH HWIMHJpPA, KOHyca, miuomans chepsl u e€ vacreil. [lomobue B
npoctpanctBe. OTHomieHHe O0O0BEMOB, IUIOIIA[AEH MOBEpXHOCTEH TMOMOOHBIX  (UTYD.
[IpeoOpazoBanne momoOus, roMoTeTHs. PerieHne 3amad Ha TUIOCKOCTH C HCIHOJB30BaHUEM
CTEPEOMETPUYECKUX METOJIOB.

[TocTpoeHune cedyeHHWii MHOTOTPAHHMKOB W TEN BpAUICHHS: CEUYSHHS [UIUHApA
(mapannenbHO M TEPHEHIUKYISIPHO OCH), CEYeHHsS KOHyca (mapajuleNbHble OCHOBAaHWIO U



IIPOXOJISLINE YEPE3 BEPUIMHY), CEUEHMsI 11apa, METOJbl IIOCTPOEHMSI CEYEHHI: METOJ CJENOB,
METO/1 BHYTPEHHETO IIPOEKTUPOBAHNUS, METO/] [IEPEHOCA CEKYILEH IIOCKOCTH.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

Bekropsl B mpocTpanctBe. Onepanuyu HaJl BEKTOpaMu. BEeKTOpHOE YMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOPHOTO yMHOKeHHA. [IpsmMoyrosbHas cucrtemMa KOOpPAHMHAT B IPOCTPAHCTBE.
Koopaunatsl BekTopa. Pa3noxxenue Bekropa no 6asucy. KoopanHaTHO-BEKTOPHBIM METOA MpuU
peLIeHUH T€OMETPUUECKUX 3a/1a4.

/[BUKeHNs B IPOCTPAHCTBE

JBwxenus mpocrpanctBa. OroOpaxenus. JIBwkeHus W paBeHCTBO (uryp. OOmue
CBOWCTBA JBW)XEHUU. Buabl NBWKEHMI: INapaulebHBIM INEPEHOC, LEHTpPajbHas CUMMETpPHS,
3epKajbHasi CUMMETpPHsI, IOBOPOT BOKpyr npsiMoil. IIpeoOpa3zoBanus nonoous. [psmas u chepa
Diinepa.

BQPOHTHOCTB H CTATHCTHKA

10 KJIACC

I'pad, cBsa3ubiif Tpad, mytu B rpade: nukisl 1 nenu. CteneHb (BaJIGHTHOCTh) BEPIIHHBL.
I'padsr Ha mmockocTH. JlepeBbs.

CrnyygaiiHble AKCHEPUMEHTHI (OMBITHI) U CIIydallHble COOBITHS. DJIeMEHTapHbIE COOBITHS
(ucxonwr). BeposTHOCTH ciiy4ailHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHble OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMH.

Onepauuu Haja COOBITUAMU: TEepecedyeHue, O0ObEeIUHEHHUE, MPOTUBOIOJIOKHBIE COOBITHS.
Juarpammsl Diinepa. @opMyiia CI0KEHUS BEPOSITHOCTEH.

VYcnoBHas BEpOATHOCTh. Y MHOKEHHE BEPOSITHOCTEU. JlepeBO CiiydailHOro 3KCIEpUMEHTA.
dopmyna nmoaHO# BeposTHocTH. Dopmyna baiieca. HezaBucumeblie coObITHS.

bunapHbIii cydaiiHBIN OTBIT (MCIIBITAHKE), YCTIEX W Heyaava. HezaBuCHMBbIE MCTIBITAHUS.
Cepusi He3aBUCHUMBIX HUCHBITAaHUN 10 mepBoro ycmexa. IlepecranoBku u (akropuan. YUucio
coueranuii. TpeyronpHuk [Tackams. @opmyna buaoma HeroToHa.

Cepus He3aBUCHUMBIX HcnbIiTaHuld bepHymnu. CrydaiiHbelii BbIOOp U3 KOHEYHOU
COBOKYITHOCTH.

Cnyuaiinas BenuuuHa. Pacnpeznenenue BeposATHOCTe. Jlpuarpamma pacrnpenesieHusl.
Onepanuu Haja ciaydyalHbIMM BelWYMHAMU. buHapHas ciyvaiiHas BenuuuHa. [Ipumepsl
pacnpesenieHui, B TOM YHCIIe T€OMETPUUYECKOE U OMHOMHUAIIBHOE.

11 KJIACC

CoBMmecTHOE pacnpesereHue JByX CilydailHbIX BenuuuH. HesaBucumble cityuaiiHbie
BEJIMYUHBI.

MaremaTnueckoe OXXHJaHHWE CIydyaiiHOM BenmuuuHbl (pacnpezneneHus). Ilpumepsl
NPUMEHEHHUs] MaTeMaTH4YecKOro OKUAaHus (CTpaxoBaHue, JioTepes). MaremaTuueckoe
OKu/laHue OMHApHOM CiydailHOM BeIMuYUHBI. MaremMaTHYecKoe OXKHJAHUE CYMMBI CIydailHbIX
BeIMYUH. MaTeMaTHuecKoe 0’KUAaHNE T€OMETPUIECKOTO U OMHOMHAIILHOTO pacipeaeIeHUH.

Jucriepcuss W CTaHJApTHOE OTKJIOHEHHE CIy4allHOM BeIMUYMHBI (pacnpeiereHus).
Jucniepcusi OMHApHOM cilydaiiHOW BelMMYMHBI. MareMaTHYecKoe OKHIAHWE TNPOU3BEICHHUS U
JHCIIEPCUS] CYMMBI HE3aBUCHUMBIX CIIydailHBbIX BEIMUYMH. /lucnepcust U CTaHIapTHOE OTKIOHEHUE
OMHOMMAJIBHOTO pacrpeneneHus. Jucnepcuss M cTaHAApTHOE OTKIOHEHHE TeOMETPUYECKOro
pacnpeneneHusl.



HepasencrBo YeOniméBa. Teopema UYeObnméBa. Teopema bepuymiu. 3akoH 00ibIINX
yucen. BeiOopounslii MeTon wuccienoBaHuil. Bribopounbie xapakTepucTUkH. OleHHBaHUE
BEPOSATHOCTH COOBITHS 1O BHIOOPOYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TUMOTE3 C TOMOIIBIO
M3YYEHHBIX PaCIPEIEICHUN.

HenpepsiBHble citydaiinble BenuduHbl. [IpuMeppl. DyHKIMS INIOTHOCTH BEPOSITHOCTU
pacnpeneneHusi. PaBHOMepHOe paclipeieleHMe M €ro CBOWCTBA. 3ajlaud, IMPUBOJAALIUE K
[I0Ka3aTeJIbHOMY pacCIpeseleHu0. 3aJaud, NPUBOASIIME K HOPMAJIbHOMY paclpeieseHUIO.
@OyHKIMS IUIOTHOCTH BEPOSITHOCTU IOKA3aTEJIbHOTO paclpenesieHus, (YHKIUS IUIOTHOCTH
BEPOSATHOCTH HOPMAJIBHOIO pacnpeneneHuss. OyHKIMsA IUIOTHOCTM M CBOWCTBA HOPMAJIBLHOTO
pacrpeneneHus.

[TocnenoBatenbHOCTh OJMHOYHBIX HE3aBUCUMBIX COOBITUH. 3ajaud, TPUBOMAAIINE K
pacnpenenenuto [lIyaccona.

KoBapuamuss nByx ciywailHeix BennuuH. KosdduumeHT nuHEHHON KOoppensuuy.
CoBmecTHBIE HAOMIOACHUS JIBYX Beau4uH. BeiOopounsiii koddduiuent koppensiuu. Paznmuyane
MEXKy JMHEHHOM CBS3bI0 M NPUYMHHO-CIICJCTBEHHON CBs3bI0. JIMHEWHAs perpeccus, METOJ
HaVMEHBIINX KBaJIpaTOB.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOT'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHbB) HA
YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIBTATbHI

1) rpakIaHCcKOro BOCIMTAHUS:

CHOPMHUPOBAHHOCTh  T'PAKJAHCKOW MO3HIMH  OOydYaromerocss Kak aKTHBHOTO W
OTBETCTBEHHOTO YIE€HA POCCHHCKOTO OOINECTBA, MPEACTABICHHE O MATEMAaTHYCCKUX OCHOBAX
(GYHKIIMOHMPOBAHUS PA3MYHBIX CTPYKTYp, SBICHHM, TMPOIEAYp TPakIaHCKOTO 0OIIecTBa
(BBIOOPBI, OMPOCHI M JAPYroe), YMCHHE B3aMMOJECHCTBOBATH C COIHMAIBHBIMA HHCTHTYTaMH B
COOTBETCTBUH C MX (QYHKIUSIMU ¥ Ha3HAUYCHUCM;

2) IaTPHOTHYECKOT0 BOCIIHTAHUS:

chOpMHUPOBAHHOCTH POCCHHCKOM TPakIaHCKON HIACHTUYHOCTH, YBAKEHUS K MPOLLIOMY U
HACTOSAIIEMY POCCHHCKON MaTeMaTHKH, [IEHHOCTHOE OTHONIEHHE K JOCTHKEHHSIM POCCHHCKHX
MareMaTHKOB M POCCHICKOW MaTeMaTHYECKOW MIKOJIBI, MCIOJIb30BAHUE JTHX JIOCTHKCHHN B
JAPYrUX HayKax, TEXHOJIOTHUSX, Chepax IKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS

OCO3HAHWE  JIyXOBHBIX  IIEHHOCTEH  POCCHHCKOrO  Hapoja, C(HOPMHPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHMs, dTUYECKOTO MOBEICHUS, CBI3aHHOTO C MPAKTHYECKUM ITPUMEHEHHEM
JOCTH)KEHUM HAyKH M JEATEILHOCTBIO YYEHOTO, OCO3HAHHME JMYHOIO BKJIAJA B IIOCTPOEHHE
YCTOMYMBOTO OYIYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHMS:

ICTETUYECKOe  OTHOLICHHWE K  MHpPY, BKJIHOYas  OCTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a[ay, pEIICHUH, pacCY)KACHHH, BOCIPHUMYHBOCTH K
MaTeMaTHYECKUM ACIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoro BoCHUTAHMS:

chopMHPOBAHHOCTH YMEHUS TIPUMEHSATh MaTeMATHUECKUE 3HAHUS B HHTEPECcax 3JI0pPOBOTO
U Oe30macHOro oOpasa >KH3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (3I0pOBOE
NHUTaHue, COATAHCUPOBAHHBIN PEKUM 3aHITHI U OTIbIXA, peryisipHas GU3nuecKasi akTHBHOCTH ),
(bu3uYecKoe COBEPIICHCTBOBAHUE MTPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIILHOM ACSTEIBHOCTHIO;

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTh K TPY/IY, OCO3HAHUE LIEHHOCTU TPYAOJIOOUS, HHTEpeC K Pa3audHbIM chepam
npodeccHoHaIbHON JEATEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON U ¢€ MPUIIOKCHHUSIMH, YMEHHE
COBepIIaTh OCO3HAHHBIA BBIOOp Oymymieil npodeccur u  peann30BBIBATH COOCTBEHHBIC



KU3HEHHBIC IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY OOpa30BaHHIO H
caMo00pa30BaHUIO Ha MPOTSHKEHUN BCEH JKU3HU, TOTOBHOCTH K aKTMBHOMY Y4YacTHIO B PELICHUU
IIPaKTUYECKUX 3a7a4 MaTEMaTUYECKON HallpaBJIE€HHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHHUSI:

Cc(OPMHUPOBAHHOCTh  HKOJIOTHYECKOW KYJIbTYpbl, TOHHMAaHHE BIMUSHHUS COLMAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HA COCTOSHUE MPUPOJHON M COLMAIBHOM Cpelibl, OCO3HAaHUE
ro0abHOTO  XapakTepa  SKOJOTMYECKHX  NpoOJieM, OpHeHTalMs Ha  [PUMEHEHHE
MaTeMaTUYeCKUX 3HAHUU Ui PEeIIeHHs 3a/1a4 B OOJIACTH OKPY)KAIOLIeH Cpebl, MIaHUPOBAHUE
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJIEICTBUMN JJIsl OKPY)KaIOLLEH Cpebl;

8) HeHHOCTH HAYYHOT 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSI HAYKW M OOILECTBEHHOM MPAaKTUKH, MOHMMAaHWE MAaTeMaTU4YEeCKOW HayKu Kak cgepbl
YeJI0BEYECKOM JIeATENbHOCTH, 3TANOB €€ pa3BUTHUA U 3HAUMMOCTH JUIsl pa3BUTHS LIMBHIN3ALINH,
OBJIQJIEHUE S3bIKOM MaTEMATUKHU U MaTeMaTUYECKON KyIbTYpOH KaK CpPEeICTBOM MO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIISITh IPOEKTHYIO M UCCIIE0BATENbCKYIO 1€ATE€IbHOCTh MHANBUIYaIbHO U

B TpYIIIIE.

METANPEIAMETHBIE PE3YJIbTATDBI

IMo3naBaTeibHBbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBHUS

ba3oBble oruyeckue aeiicTBus:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTeMaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIIEHHH MEXAYy TMOHATUAMHU, (OPMYIUPOBATH ONpEACNCHUS TOHATHUH,
YCTaHABIMBATh CYIIECTBEHHBIN MpH3HAK KiIaccu(UKALKUK, OCHOBaHUSA sl 00001IeHus u
CpaBHEHHUsI, KpUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpa3OBbIBATH CYKICHUS: YTBEPAUTEIbHBIE U
OTpULaTeNIbHbIE, €MHUYHBIC, YACTHbIE U OOLIUE, YCIOBHBIE,

BBISIBIISITh MaTEeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTUBOpEUHs B (akTax,
JNAHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSIX, TMpeajaratb KpPUTEPUH JJI  BBISBICHUS
3aKOHOMEPHOCTEH U MIPOTUBOPEUMI;

JieNlaTh BBIBOJIBI C MCIIOJI30BAHMEM 3aKOHOB JIOTUKH, ACIYKTHUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPIKACHUHN (MIpSMbIE U
OT TPOTUBHOTO), BBICTpAUBATh ApPryMEHTALMIO, MPUBOAUTH TPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BBIBO/JIBI;

BBIOMpATh CIOCOO pelieHuss yueOHOW 3adauu  (CpaBHUBAThb HECKOJBKO BapHAHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMM ¢ Y4ETOM CaMOCTOSITENILHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBaTe/ibCKue 1elCTBHUSA:

HCIIOJIb30BaTh BOMPOCH! KaK MCCIENOBATENbCKUI HHCTPYMEHT MO3HaHUs, (POPMYIUPOBAThH
BOMPOCHL, (PUKCHpYIOIIME MPOTUBOpEUUE, MpoOIeMy, YCTaHABIUBAaTh HCKOMOE M JIaHHOE,
(dbopMHUpOBaTh TUTIOTE3Y, APTYMEHTHPOBAThH CBOIO MO3UIINIO0, MHEHHE,

MPOBOJIUTh  CAMOCTOSATEIBHO  CIUIAHMUPOBAHHBIA  AKCIIEPUMEHT, HCCIEAOBaHUE TIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYecKOro OOBEKTa, SBIEHHS, MPOIECCa, BBISBICHHUIO
3aBUCHUMOCTEH MEXTy 00bEKTaMu, SIBJICHHUSIMH, TPOLIECCaMU;

CaMOCTOSITENBHO (hOPMYIUPOBATh 0OOOIIEHNS U BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS], UCCIIEI0OBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YJIbTATOB, BHIBOJOB U
0000I1IEeHHI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, & TAKXKE BBIJBUIaTh MPEANOJI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIOBHUSX.

Padora ¢ undopmanueii:



BBISIBJIATE JA€(UIUTH HH(OpPMAIUHY, TAaHHBIX, HEOOXOAUMBIX JUISI OTBETAa Ha BONPOC U IS
peleHus 3a/1a4u;

BbIOMpaTh MHGOpPMAIMIO W3 HMCTOYHMKOB  pa3IMYHBIX  THIIOB, aHAJTU3UPOBATh,
CHCTEMAaTH3UpOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U  (HopMm
MIPECTABIICHHUS;

CTPpYKTypupOBaTh  HMH(OpMAIMIO, NPEACTaBIATH €€ B  pasNUYHBIX  (opmax,
WJLTIOCTPUPOBATH I'PahUIeCcKu;

OIICHUBATh HAAEKHOCTh HWHPOPMAMM 1O  CAMOCTOSITEIBHO  CHOPMYITUPOBAHHBIM
KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBEpPCAJIbHbIE yueOHbIE el CTBUS

Oo6uenne:

BOCIIpUHUMATb H q)OpMYJ'II/IpOBaTI) CY)XKACHHUA B COOTBCTCTBHU C YCIIOBUIAMU U LEISIMU
O6IHCHI/I5I, SICHO, TOYHO, I'PAMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W HNHCBMCHHBIX
TEKCTaxX, JAaBaTb IOSJACHCHHUA IO XOAy PCIICHHA 3aaadd, KOMMCHTHUPOBATH HOJ'[yquHBII\/’I
pe3yibTarT;

B X0JIe OOCYKJICHUS 3aJIaBaTh BOIPOCHI 1O CYIIECTBY OOCYXJTaeMOW TEMBI, MPOOIIEMEI,
pemaeMoffI 3aaa4u, BBICKA3bIBATh HWACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIIATH CBOU
CYXKACHHUA C CYKIACHUAMU APYTUX YHAaCTHUKOB AHAJIOTa, O6H3py>KI/IBaTI) pasiinuue U CXO0ACTBO
MTO3UINH, B KOPPEKTHOU (hopMe (hOpMYITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

OpEACTAaBIATE PE3YJbTATbl PCHICHUA 3aJadl, SKCIICPUMCHTA, HCCICAOBaHUWsA, IIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJad MpEe3eHTaluu U
0COOEHHOCTEH ayTMTOPHH.

PeryasiTuBHbIe YHHBepPCaJIbHbIE YUeOHbIe 1elCTBHS

Camoopranuszanms:

COCTaBIIATh IIJIaH, aNTOPUTM peIIeHUs 3a/Jadyd, BBIOMPATh CMOCOO peleHus ¢ y4EToM
HMMEIOILIUXCSA PECypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BAapUAHTHI PELICHUN ¢ y4ETOM HOBOM MH(OpPMAITIH.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIaJIETh HABBIKAMU IMO3HABATENIbHOU peduieKCHH KaK OCO3HAHUSI COBEPIIAEMbIX JACHCTBHIA
U  MBICIUTENBHBIX MPOLECCOB, HX pe3yldbTaTOB, BIAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IIpOIIecca U pe3yibTaTa PelIeHus MaTeMaTHUeCKO! 3a1auu;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPHU PELICHUH 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Y/IbTATA LEIH U YCIOBUSAM, OOBACHATh MPUUMHBI TOCTUKEHHS
WIM HEJOCTI)KEHUS Ppe3ylbTaTOB JESATENbHOCTH, HAXOJIUTh OINMOKY, J1laBaTh OLIEHKY
PHUOOPETEHHOMY OIIBITY.

CoBMmecTHast AeATEJBHOCTD:

MOHMMATh U HCIOJb30BaTh MPEUMYILIECTBA KOMaHIHOW M MHIMBUAYAIbHOU pabOTHI MpH
pemieHMH y4yeOHBIX 3aja4, MNPUHUMATh LElNb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBATh
OpraHu3allMi0 COBMECTHOM palOThl, pacmpeneniarb BHIbl padOT, JOrOBAPUBATHCS, OOCYXKIATh
MPOIECC U pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOACH;

y4acTBOBATh B TI'PYMIOBBIX (opMax paboThl (0OCyXxaeHusi, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHHUPOBATH CBOM JEHCTBHS C
JIPYrUMH 4IEHAMH KOMAaHJbl, OLIEHMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMI MpPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMU B3aUMOJICHCTBUS.

HNPEAMETHBIE PE3YJIBTATbBI



K konmy oOydenuss B 10 kjacce oOydarouiuiics MOMYYUT CIEAYIOIIME MPEIMETHBIC
pe3yabTaThl O OTAEIBHBIM TeMaM paboueil mporpaMMbl y4eOHOro Kypca «AunreOpa u Haudana
MaTEeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCICHUA:

cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: PAIIMOHATIBLHOE YHCII0, OECKOHEYHAsT TIepHOANYECKast
IpoOb, TPOIEHTHI, WPPAIMOHAIBFHOE YHCIO, MHOYKECTBA PAIlMOHAIBHBIX M JICHCTBHTEIBHBIX
qucell, MOJIyJlb IEHCTBUTEIBHOIO YUCIIA;

MPUMEHSTH APOOH M TPOLIEHTHI ISl PEICHHS MPUKIIAAHBIX 33a/a4 U3 Pa3IUIHBIX OTpacien
3HaHUU U PEATILHOM KU3HU;

MPUMEHATh MPUOIMKEHHBIE BBIYMCICHUS, IpaBWIa OKPYIJICHUS, MPUKUAKY M OLEHKY
pe3yJbTaTa BIYUCICHUIM;

CBOOOJHO OIEpUpPOBaTh TOHATHEM: CTENEHb C IIeJIbIM [OKa3aTeleM, MCIOJIb30BaTh
MOAXOALIYI0 (OPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHICHMs] MPAKTHYECKUX 3a7ad U
MIPE/ICTaBICHUS IaHHBIX;

CBOOOJHO ONEpUPOBATH NOHATHEM: apUPMETHUECKUI KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOHO OTEpUPOBAThH MOHATHEM: CTEEHb C PAllMOHAIBHBIM OKa3aTeNeM;

CBOOOJHO ONEpPUPOBATH MOHATUAMHU: JIoTapudM dHCIa, JECITHUYHbIE U HaTypaJbHbIE
JorapuQMmsl;

CBOOOJHO ONEPUPOBATh MOHATUSMU: CHHYC, KOCHHYC, TaHT€HC, KOTAaHT'€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHIATUSIMU: APKCUHYC, ApPKKOCUHYC M apKTAHT'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

cBOOOJIHO ONEPUPOBATH NOHATUSAMM: TOKAECTBO, YpaBHEHHUE, HEPABEHCTBO, PABHOCHIIbHBIE
YPaBHEHHUS U ypaBHEHUA-CIECICTBUS, PABHOCUIIBHBIC HEPABEHCTBA;

IPUMEHATh PA3JIMYHblE METOJbl PEUICHHUS palMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX
YPaBHEHHH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PEILICHNS HEPABCHCTB;

CBOOOJIHO OINEPUPOBATh MOHATUSAMH: MHOTOWIEH OT OJHOM NEpPEeMEHHOH, MHOTOWIEH C
LEeJBIMH  KOX(QQUIMEHTAMHM, KOPHHM MHOTOWICHa, IPUMEHATh [JeJIeHMEe MHOrowIeHa Ha
MHOTOYIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

CBOOOJIHO ~ONEpUPOBaTh NOHATUSAMM: CHCTEMa JIMHEHHBIX YpaBHEHHWH, Marpuua,
ONpENCIUTENb MaTpULbl 2 X2 M €ero TIeOMETPUYECKHH CMBICH, MCIOIb30BaTh CBOWCTBA
omnpenenuTens 2 X 2 Juid BBIYMCIICHHS €r0 3HAY€HUs, IPUMEHSATh ONPEACIUTENN U PELICHUs
CUCTEMbl JIMHEWHBIX YPAaBHEHHUH, MOJEIMPOBATh PEAIBbHBIE CUTYallMM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOULIBIO MAaTpUll U
ONpEAEIUTENECH, UHTEPIPETUPOBATh MTOJIyYEHHBIM PE3YJIbTAT;

UCIOJIb30BaTh CBOWCTBA JICHCTBUI C KOPHIMHU AJIs TPe0Opa30BaHMsl BEIPAKEHUI;

BBIMOJIHATE ~ MPeoOpa3oBaHMsl YMCIOBBIX  BBIPQXKEHUH, COJAEp)KAILUX CTENEHU C
palMOHAIbHBIM [I0KA3aTENEM;

UCIOJb30BaTh  CBOMCTBa  JjorapumoB Uil  mpeoOpa3oBaHus  JorapuGMUUYECKUX
BBIPAKECHUMH;

CBOOOJTHO ~ oOmepupoBaTh  MOHATUSAMM:  MppallMOHAIbHBIE,  IOKa3aTelbHblE U
norapu(MUUECKUe ypaBHEHUS, HAXOIUTh UX PELICHUs C MOMOIIBIO PAaBHOCUIIBHBIX IEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHATh  OCHOBHbIE  TPUTOHOMETpHUYECKHEe  (GopMyinbl Ui NpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAXKCHMUI;

cBOOOJITHO ONEpHpOBaTh MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHUE, TNPUMEHATh
HE00X0AMMBbIe (POPMYIIBI [T PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YpaBHEHUI;

MOJIEIUPOBATh peajbHbIE CHUTYallMd Ha s3bIKE aireOpbl, COCTABIATH BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA 10 YCIOBUIO 3aJauyM, HCCIENOBATh IIOCTPOCHHBIE MOJEIN C
MCIOJIb30BAHUEM allllapara ajareOphl.



DyHKUUHN U TPaQUKH:

cBOOOJTHO OMEpUPOBATh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3aJaHus (YHKIUH, B3aUMHO
oOparHble (QYHKIMH, KOMMO3UIMS (yHKUMH, rpaduK (YHKIWU, BBIIOJIHITH 3JIEMEHTapHBIC
npeoOpa3oBaHus Tpa@uKoB QyHKIUH;

cBOOOJTHO OmNEepUpOBaTh MOHATUAMHU: O0JACTH ONPEAETCHHUS M MHOXKECTBO 3HAYCHUU
GbyHKIMY, HYTH QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CcBOOOJTHO OTEpPHPOBATH MOHATHAMH: YETHBIE W HEUYETHBIE (DYHKIHMH, MEPUOIUYECKHE
(GyHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCUMyMbl W MHHHUMYMBI (YHKITUH,
HanOoJIbIIee U HAUMEHbIIIEe 3HaYeHNE (YHKIIUU Ha TPOMEKYTKE;

cBOOOJTHO OTEpPHPOBATH TOHATHSAMH: CTETICHHAs (YHKIUS C HATYpaJbHBIM U IIEIBIM
nokaszaTeneM, rpaduk creneHHON (YHKUIMH C HAaTypadbHBIM M IIEJIBIM IOKa3areieMm, rpaduk
KOPHS N-O# CTETeH! KaK (QYHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM TIOKa3aTeNeM;

OTIEPHPOBATh TOHATUSAMH: JIMHEWHAs, KBaJpaTHYHAs W JAPOOHO-IHHEHHAs (QYHKIHH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJTHO OTIEpUPOBATh MOHATHUAMU: TOKa3aTeldbHAs W Jorapupmuueckas (QyHKIUH, UX
CBO#CTBA ¥ IpaKH, HCIIOIH30BATh UX TPAPUKH JUIS PEIICHHUS yPaBHEHUH;

cBOOOJTHO OIEPHUPOBATH TMOHITUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OTIpE/ICICHUE
TPUTOHOMETPHUECKUX (PYHKIIUH YHUCIOBOTO apryMEeHTa,

WCTIONBh30BaTh rpadukn (YHKIUH UIT UCCIETOBaHUS TPOIECCOB M 3aBHCUMOCTEH TpH
peleHnn 3a1ad U3 JIPYruX Y4eOHBIX MPEAMETOB M peallbHOW JKM3HH, BBIpAXKaTh (OpMYylIaMu
3aBHCHMOCTH MEXIY BEITMUYNHAMH,

Hauana MmaTeMaTH4ecKoro aHajan3a:

CcBOOOJTHO OTIEPHPOBATh MOHATHAMH: apudMeTndeckas M TeOMETPHUYECKasl MPOTPECCHs,
0eCKOHEUHO YOBIBAIOIIAsl FEOMETPUUECKasi MPOrPECCHs, JIMHEHHBIN U SKCIIOHEHIIMAIBHBIN POCT,
(bopMyIna CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNUE O KOHCTAHTE;

HCIOJb30BATh MPOrPECCUH JUI PELICHHs PeabHbIX 3a/1a4 IPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpPHUPOBATH  MOHATUSAMHU:  IOCIEIOBATEIbHOCTb,  CIOCOOBI  3aJaHUS
MIOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE I10CIIEA0BATEIIEHOCTH, TOHUMATh OCHOBBI
3apOXKIEHUS] MATEMaTUYECKOTI0 aHAJIN3a KaK aHalIn3a 0ECKOHEYHO MaJlbIX;

CcBOOOJIHO ONepUpOBaTh MOHATUAMU: HENpepbiBHbIE (DYHKLIMHU, TOUKU pa3pbiBa rpaduka
(hyHKIIMH, aCUMITOTHI rpadrka QyHKITUH;

CcBOOOJIHO ONEepUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAs Ha OTpE3Ke, NPUMEHAThb
CBOICTBA HENPEPBIBHBIX (DYHKIMH Ul peLIeHUs 3a1a4;

CBOOOJIHO ONEepUpOBaTh IMOHATHAMM: TIepBasi W BTOpas NPOM3BOJHBIE (DYHKIUH,
KacaresbHas K Tpaduky QyHKIUY;

BBIUUCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YAaCTHOTO W KOMIIO3MLUHU JABYX
(GyHKUUMH, 3HAaTh IPOU3BOJIHBIE JIEMEHTAPHBIX (PYHKIUI;

UCIOJIb30BATh T€OMETPUUYECKUI U (PU3UUECKUI CMBICI MPOU3BOJHOM /171l peLleHHs 3a1au.

MHosKecTBAa M JIOTHKA:

cBOOOJIHO ONEPUPOBATH MOHATHIMHU: MHOXKECTBO, OTIEPALUU HaJl MHOYKECTBAMM;

HCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH anmapaT AJIs ONUCAHMs PeaJIbHBIX MPOLIECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX ydeOHBIX MPEIMETOB;

CcBOOOJIHO OMEpUPOBaTH MOHATUSAMHU: ONpEAEIeHHUEe, TeopeMa, ypaBHEHUE-CIIEeICTBUE,
CBOMCTBO MaTeMaTH4YecKoro OObeKTa, J0Ka3aTelIbCTBO, PABHOCHIBHBIE YpPaBHEHUS U
HEpaBEHCTBA.

K xonmy oOyuenuss B 11 kiacce oOy4aromuiicss MOMYYUT CHEIYIOIIME TMPEAMETHBIC
pe3ynbTaThl IO OTIACIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «Anredpa M Haudana
MaTEeMaTUUYECKOTO aHAJIU3an:

Yucja v BbIYMCTIEHUS:



cBOOOJTHO OMEpPHPOBATH TMOHATUAMHU: HATypaJlbHOE U IEJ0€ YHWCIIO0, MHOXECTBa
HaTypaJIbHbIX M LIEJIBIX YHMCEJI, UCII0JIb30BATh MPU3HAKK JenuMocTH 1enbix yncen, HO u HOK
HaTypaJIbHbIX YHMCEN JJIsl PELEHUs 3a]a4, IPUMEHATh anroput™ EBkinunia;

cBOOOJTHO OTIEPUPOBATH MOHIATHEM OCTAaTKa MO MOAYIIIO, 3alIUCHIBATh HATYpaJbHbIC YHCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUUCIICHHUS;

cBOOOJTHO OIEPUPOBATH MOHATHUSAMH: KOMIUIEKCHOE YHCIIO M MHOYKECTBO KOMIUIEKCHBIX
YHCel, MPEICTABIISATh KOMIUICKCHBIC YHCTa B alreOpandeckoi U TPUTOHOMETpUYECKOo (opme,
BBITIOJTHATE apu(METHUECKHIE OTIEpaIii ¢ HUMHU B N300pakaTh Ha KOOPIUHATHON TUIOCKOCTH.

YpaBHeHUs M HEPABEHCTBA:

CcBOOOJTHO ~ OMEpHpOBATh  MOHATHUSAMH:  HMppAlMOHAIBHBIC,  TIOKa3aTelbHbIE U
norapu(pMUYECKHE HEPABEHCTBA, HAXOAUTh UX PEIICHHUS C TIOMOIIBIO PaBHOCUIIBHBIX TIEPEX0JIOB;

OCYILIECTBIISATH OTOOP KOPHEN MPU PEIIEHUH TPUTOHOMETPUUECKOTO YPaBHEHUS;

CBOOOJHO ONEpUPOBATh MOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
Heo0xo1uMble (GOPMYIIBI ISl pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATUSMHU: CUCTEMA U COBOKYITHOCTh YpaBHEHHUI U HEPaBEHCTB,
PABHOCHJIBHBIE CUCTEMBI U CHCTEMBI-CIIEACTBUS, HAXOUTh PELICHUS CUCTEMBI M COBOKYITHOCTEN
palMOHAJIbHBIX, HWPPALUOHAIBHBIX, IOKA3aTEIbHBIX M JIOrapu@MHUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pelmarth palnMOHANbHbIE, HWpPpPAlUOHANbHbIE, IOKa3aTelbHble, JOrapupMuUyeckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOIYJIN U ITapaMeTpBbl;

MPUMEHSTH IpaduyecKue METObI Ul PELIEeHUs] YpaBHEHUI U HEPABEHCTB, a TaKXKe 3a/1a4
C IapamMeTpamu;

MOJENUPOBATh pealbHbIE CUTYyallUW Ha fA3bIKE anredpbl, COCTaBIATh BbIPAKEHUS,
YPAaBHEHUs, HEPABEHCTBA M HX CHUCTEMBI IO YCIOBUIO 33Jaud, HCCIEAOBATh MOCTPOCHHBIE
MOJIEIU C UCTIOJIb30BAHUEM aImapara ainreopbl, HHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTar.

DOYyHKUUM U TPaPUKH:

CTpOUTHh TpaduKyd KOMIO3UIMHN (YHKIHUNA C TMOMOUIBIO 3JEMEHTAPHOIO HCCIEIOBAaHUS U
CBOMCTB KOMITO3HUITMH ABYX (YHKIIUIA;

CTPOUTH Fr€OMETpUYECKHe 00pa3bl ypaBHEHHUM U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOHO OTEpUPOBATH MOHATUAMU: T'paUKU TPUTOHOMETPHUUECKUX (PYHKIINN;

MPUMEHATh QYHKUUHU U1 MOJACTUPOBAHUS U UCCIIEOBAHUS PEAbHBIX IPOIECCOB.

Havana maTteMaTn4ecKkoro aHajamsa:

WCIOJIb30BAaTh MNPOM3BOAHYIO ISl HccieloBaHus (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIIIee 3HaYeHHS (PYHKIIUU HENPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh MPOU3BOAHYIO JUISl HAXOXKJEHUS HAWJIy4LIEro pPEelIeHUs B MPHUKIAJHbIX, B
TOM YHUCJE COLMAIbHO-I’KOHOMUYECKUX, 3aJayax, [UIsl ONPEIEIeHUs CKOPOCTH M YCKOPEHUs
mporecca, 3a1aHHOT0 GOopMYIIOi Uil rpaduKoMm;

CBOOOJHO ONEPUPOBATh MOHATUAMU: TIepBOOOpa3Hasi, onpeAenEHHbIA HHTErPall, HAXOAUTh
nepBoOOpa3HbIe 3JEMEHTAPHBIX (YHKIMI M BBIYUCIATH HHTErpan mo ¢opmyine HproToHa-
JletiOonuma;

HaXOJUTh IJIOUIA/IU TUIOCKUX (GUTYp U 00BEMBI TEN ¢ IOMOIIBIO HHTErpaa;

UMETh TPEACTABICHUE O MAaTEMAaTUYECKOM MOJEIIMPOBAHMM HAa IPHUMEPE COCTABIICHMS
g depeHInanbHbIX YpaBHEHHI;

pemaTh MPUKIAAHbIE 3a7ayl, B TOM YHCJIE COLHAIbHO-IKOHOMHMUYECKOTO M (PU3UYECKOTO
XapakTepa, CpeICTBaMU MaTEMaTHYECKOT0 aHaJIN3a.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMUA YYEBHOI'O KYPCA
«'EOMETPUS» (YIVIYBJIEHHBIX YPOBEHb) HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA



JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaxnaHckoe BOCIIMTAHUE:

cOPMHUPOBAHHOCTh ~ TPAKIAHCKOW TIO3WIMUA OOYYaIOMIErocs KaKk AaKTUBHOTO W
OTBETCTBEHHOT'O HWJIE€HA POCCHUHCKOrO OOIIECTBA, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3MYHBIX CTPYKTYpP, SBICHUH, MPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOPHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIMAIBHBIMU HHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIHMSIMU U HA3HAYCHHUEM;

2) maTpuoOTHYECKOEe BOCIUTAHHE:

c(OPMHUPOBAHHOCTh POCCUUCKON T'PaKIAHCKOW MICHTHYHOCTH, YBAKCHHUS K MPOIIIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSIM POCCHUCKUX
MAaTE€MaTUKOB M POCCUMCKONW MATEMaTUYECKOM IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE  JYXOBHBIX  LIEHHOCTEH  POCCUHCKOTO  Haponaa, Cc(HOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHS, CBI3AHHOTO C MPAKTUUYECKUM IPUMEHEHUEM
JTOCTIDKCHUM HAyKH M JCSATEIBHOCThIO YUE€HOTO, OCO3HAHWE JUYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) acTeTHYECKOe BOCIIUTAHME:

ACTETUYECKOE  OTHOIICHHWE K  MHPY, BKIIOYas  OCTETUKY  MaTeMaTUYeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIIeHHH, PACCY)KICHWH, BOCHPHHUMYHUBOCTh K
MaTeMaTHYEeCKUM acCIleKTaM Pa3IMuHbIX BHJIOB NCKYCCTBA;

5) ¢pu3nueckoe BoCIUTaAHHE:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUECKUE 3HAHUSI B HHTEpecax 3J0POBOIO
n Oe3omacHoro obpasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO (370pPOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTAbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHOM JAEATEIHHOCTHIO;

6) Tpy10BO€ BOCIIUTAHME:

TOTOBHOCTb K TPYAY, OCO3HAHHME LIEHHOCTU TPYI0JIIOOUS, HHTEpEC K Pa3InyHbIM chepam
podeccHoHabHON NEeSTeIbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
COBepuIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEUICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HaIlPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCITUTAHME:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJIbTYpbl, IOHUMAaHHE BIUSAHUS COLMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLUAIBHON Cpelbl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU U pelIeHus 3a1ad B 00JacTU OKpYXKAloIIel cpefpbl, IJIaHUPOBAHUE
MIOCTYIKOB U OLIEHKU WX BO3MOXKHBIX MOCJIEICTBUNA JIJIsl OKPYKaIOUIEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh  MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPaKTUKH, MTOHUMaHUE MATeMaTHYEeCKOW HayKd Kak cgepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH JUIS Pa3BUTHS LIMBUIIN3ALINH,
OBJIJICHHUE SI3bIKOM MATEMaTHUKU U MaTEMaTUYECKOM KYJIbTYpOil KaK CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U

B IpyMIIE.

METAINIPEIMETHBIE PE3YJIbTATHI



Ilo3naBaTenbHBIC yHHBepPcaIbHbIE YueOHbIE el CTBUSA

ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISIBJIATD M XapaKTEPU30BaTh CYIIECTBEHHBIC IMPHU3HAKK MaTEMaTHUYECKUX OOBEKTOB,
MOHATUH, OTHOWICHUH MEXIy MOHATHAMH, (POPMYIUPOBATH ONpEACTCHUS IOHATHH,
yCTaHABIIMBATh CYIIECTBEHHBIH NpPU3HAK KJIACCH(PUKALKMK, OCHOBAaHUS il 0000IIeHUsS U
CpPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATh, (HOpMYIHpPOBaTh M MPE0OPa3OBBIBATh CYXKICHHS: YTBEPIUTEIbHBIC U
OTpULATENIbHbIE, €JMHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpEUMs B (akTax,
JAHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSX, IMpeajgaratb KpUTEPUU JJIsl  BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JIeNlaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEIYKTHBHBIX U WHIYKTUBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

MIPOBOJIUTH CAaMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEP)KAECHUHN (IIpsMbIE U
OT TPOTUBHOTO), BBICTpPAUBATh AapryMEHTAlUI0, INPUBOJAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CIOCOO pelleHuss ydeOHOW 3ajauu  (CpaBHUBAThb HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJAEIIEHHBIX
KpUTEPUEB).

ba3oBble uccienoBare/ibCkue 1eiCTBUA:

HCI0JIb30BaTh BOMPOCH! KaK MCCIIEOBATENbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATh
BOINPOCHI, (PUKCUpYIOIIKE MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBAaTh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULINIO0, MHEHHE;

IIPOBOJUTH  CAMOCTOATENBHO  CIUIAHMPOBAHHBIM  OKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTQHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJIECHHUS, IPOLECCa, BBISBICHUIO
3aBUCUMOCTEH MeX /1y 0OBEKTaMHU, SBICHUSAMH, IPOLIECCAMU;

CaMOCTOATENIBHO (POPMYIUPOBATh 000OIIEHNS U BBIBOJIBI 110 PE3yabTaTaM MPOBEAEHHOTO
HaOJI0/IeHNs, UCCIIEI0BAHMS, OLIEHUBATh JOCTOBEPHOCTD MOJIyYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
000011IeHMIT;

IIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAKKE BBIABUIATh IIPEIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIIATE Ae(UIUTHI HUH(QOPMAIMY, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha BONPOC U JUIs
pELlIeHNs 3a1a4H;

BbIOUMpaTh HMHGOpPMAIMIO U3 MCTOYHMKOB  pa3IMYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UpOBaThb W HHTEPIPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

CTPpYKTypUpOBaTh  HMH(pOpMAIUIO, MPEACTaBIATh €€ B pasduuHbIX  (opmax,
WUTIOCTPUPOBATH I'PpahuuecKu;

OLICHUBATh HAJAEKHOCTh HMHGPOPMALIMM MO  CaAMOCTOSITENbHO  CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMmyHukaTuBHbBIE YHUBEpcaibHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh M (POPMYIHUPOBATh CYKJIEHHUS B COOTBETCTBMM C YCIOBHUSIMH U IIENSIMHU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHS] B YCTHBIX M MUCHBMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHUS IO XOJYy pEHICHUs 3a/la4d, KOMMEHTHPOBATh IOJTY4YEHHBIH
pe3ynbTarT;

B X0Jie OOCYXXJIEHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMBbI, MPOOIEMBI,
pemaeMoi 3a7auu, BBICKA3bIBATh WJCH, HAIICJICHHBIE HA MOWCK PEIICHHsS], COTIOCTABISITh CBOU



CYXJICHHsI C CYXJCHUSAMH APYrHMX YYACTHHKOB JUAJIOTa, OOHAPYKUBATh PA3IUUME U CXOJCTBO
MO3HILIUH, B KOPPEKTHOM (hopMe POPMYITHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHUS;

NpCACTaBJIATE PE3YyJbTaTbl PCHICHHA 3aJadd, SKCICPUMCHTA, HCCICAOBAaHUA, IPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3agad NpPE3CHTAllMH U
0COOEHHOCTEH ayJUTOPUH.

PeryisiTuBHbIe YHHBePCAJIbHbIE YUeOHbIE NeilicTBUS

Camoopranu3anusi:

COCTAaBJIATH IUIAH, AJTOPUTM DEIICHUS 3aJaud, BBIOMpATh CIIOCOO pemeHus ¢ y4d&ToM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BAapUaHTHI pELIEHUH ¢ y4ETOM HOBOM MH(OpMaLIHHL.

CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJIEKT:

BJIQJICTh HAaBBIKAMH IMO3HABATEIBHOW pe(pIeKCHH KaKk OCO3HAHHUsS COBEPIIAEMbIX JCHCTBHMA
U MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PelIeHNs MaTeMaTHIECKOH 3a1auu;

MPEBHUJIETh TPYJAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPH PEIICHWH 3aJadd, BHOCHTH
KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTAaTa IEIH H YCIOBUSIM, OOBSICHATH IPUIUHBI JIOCTHKCHHUS
WIA HEJIOCTIKEHHsS Ppe3yJabTaTOB JIEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHa 1€AATEJILHOCTD:

MMOHUMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHIUBUIYaIbHOU PabOTHI MpHU
pelleHnd y4eOHBIX 3a/Jay, NpPUHUMATh IIeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessiTh BHABI padOT, JOTOBApUBATHCS, OOCYKIATh
MPOIIECC U pe3yibTaT pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B T'PYNMIOBBIX (GopMax padboThl (0OCYXKACHHS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMb» U HHBIE), BBINOJHATH CBOIO 4acTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
OPYTMMU 4YJI€HaMHU KOMaH[bl, OLIEHHBAaTh KAayeCTBO CBOEro BKJIaga B OOIIMH MPOIYKT IO
KpUTEpUsaM, chopMyJIHPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kjacca oOyyaroniuiicss Hay4uTcs:
CBOOOJIHO OIEpPUPOBAaTH OCHOBHBIMHU IOHSTUSMHM CTEPEOMETPUM IIpH pEUIeHWH 3ajad U
IIPOBEICHUU MaTEMaTUYECKUX PaCcCyKICHU;
IIPUMEHATh AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX IIPH PELLICHUH T€OMETPUUECKHX 33/1a4;
KJaccu(UIUpPOBaTh B3aMMHOE pACIOJIOKEHUE HPSAMBIX B IPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE;
cBOOOJTHO ONEPUPOBATH MOHATHAMH, CBA3aHHBIMU C YIJIaMU B IPOCTPAHCTBE: MEXKIY NMPSIMBIMU B
IIPOCTPAHCTBE, MEXY IPSIMOM U IJIOCKOCTBIO;
cBOOOJTHO ONEPUPOBATH MOHATHIMHU, CBSI3aHHBIMHM C MHOTOT paHHUKAMHU;
cBOOOJTHO  pacro3HaBaTh  OCHOBHBIE  BHMJbl  MHOTOTPAaHHHMKOB (NpU3Ma, HHUpaMUa,
NPSIMOYTOJIBHBIN Mapajuiesenumnen, Kyo);
KJIaccu(pUIMPOBaTh MHOTOTPAaHHUKH, BEIOMpPAasi OCHOBAHUS JJIS KJIacCU(PUKALINY;
cBOOOJTHO OTIEPHPOBATH MOHATHAMHU, CBI3aHHBIMH C CEYCHHMEM MHOTOI'PaHHUKOB IIOCKOCTBIO;
BBITMIOJIHATh NapajljieNibHOE, IEHTPaJbHOE W OPTOrOHANBbHOE IPOEKTUpOBaHHE (uryp Ha
IUIOCKOCTD, BBITIOJHATH N300paXkeHus pUryp Ha IJIOCKOCTH;
CTPOMUTH CEUEHUS MHOTOTPAHHUKOB PA3IMYHBIMU METOJAMHU, BBIMOIHATH (BBIHOCHBIE) IJIOCKUE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHU3Y;



BBIYHCIISATh TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIPU3Ma, MUPAMHJIA), TEOMETPUICCKHIX
TEJ ¢ IPUMEHEHUEM (HOPMYIT;

CBOOOJHO OTEpPUPOBATH TMOHATHUSIMH: CHUMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh U IUIOCKOCTH
CUMMETPHUH, IICHTP, OCh U TIOCKOCTh CUMMETPUU (DUTYPHI;

CBOOOJHO OIEPHPOBATh MOHSATHSAMH, COOTBETCTBYIOIIMMU BEKTOpaM M KOOpAWHATaM B
MIPOCTPAHCTBE;

BBITIOJTHSATE JICUCTBHS HAJl BEKTOPAMU;

pemiath 3aJa4d  Ha  JOKA3aTeIIbCTBO MATEMATHYECKUX OTHOIICHWW W  HaXOXICHHE
TCOMETPUYCCKUX BEIIMYUH, IPUMCHSISI H3BECTHBIC METOIBI IIPH PEIICHUN MAaTEeMATHICCKUX 3a/1a9
MTOBBIIIIEHHOTO U BEICOKOTO YPOBHSI CJIOKHOCTH;

MIPUMEHSTH MPOCTEHIIIIE TPOTPAMMHBIC CPEJICTBA M AJIEKTPOHHO-KOMMYHHKAIIHOHHBIC CHCTEMBI
TIPY PEIICHUH CTEPEOMETPUICCKUX 33]1ad,

W3BJICKAaTh, MPeoOpa3oBBIBATh ¥ HHTEPIPETUPOBATh HHPOPMAIMIO O TPOCTPAHCTBEHHBIX
TeOMETPHYCCKUX (PHUTypax, MPEJICTABICHHYIO HA YePTEeIKAX U PUCYHKAX;

MPUMEHSTh TIOJYYCHHBIC 3HAHWS HA MPAKTUKE: CpPaBHUBAThH W aHAIM3UPOBATHh peabHBIC
CUTYaIlul, TPUMEHSTh W3YUYCHHBIC TIOHATHS B TIPOIECCEe IMOWCKA PENICHHS MaTeMaTUYCeCKH
chOpMYITUPOBAHHON MPOOIEMBI, MOJCIUPOBATh PEATHHBIC CUTYAIlMM HA S3BIKE TEOMETPUH,
WCCIIeIOBATh TIOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHUEM T€OMETPUYCCKHX TMOHITHH H TEOPEM,
ammapara ajreOphl, penraTth MPaKTHUYSCKAE 3a/1a4H, CBI3aHHBIC C HAX0XKJICHUEM T€OMETPHUICCKUX
BEJIUYHH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pa3BUTHSI TEOMETPUU KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJIOTHH.

K xoniy 11 kiacca oOydaromuiicss HAyIuTCs:
CBOOOJHO ONEPUPOBATH TOHATUSIMHU, CBSI3AHHBIMM C I[MUIMHIPUYECKOM, KOHMYECKOH U
chepuvecKoit TOBEPXHOCTSAMHU, OOBACHSITH CIIOCOOBI TTOTYICHHS;
OTepUpPOBATh MOHATHSAMH, CBSI3aHHBIMU C TEJIaMH BPAILLEHUS: HUIMHIPOM, KOHYCOM, cepoil u
1apom;
pacro3HaBaTh Teya BpamieHus (IWIMHAP, KOHYC, cdepa W 1map) U OOBACHATH CIIOCOOBI
MIOJIyYEHUS TeJl BPAIllCHUS;
KJIacCU(UIIMPOBATH B3AUMHOE PACIOJIOKEHUE CPephl U MIIO0CKOCTH;
BBIYHCIISATh BEJIUYHUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TeNl BpallleHHs, OOBEMBI M IUIOIIAIU
MOBEPXHOCTE MHOTOIPAHHUKOB M Tl BpAallleHUs, F€OMETPHUYECKUX Tel C MpPHUMEHEHUEM
(opmyur;
CBOOOJHO OMNEPHPOBATh MOHITHSIMH, CBS3aHHBIMM C KOMOWHAIUSIMU TeJl BpalleHUs U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIHMCAaHHBIM B chepy U ONUCAHHBIA OKoIOo cdepsl, chepa,
BIIMCAHHAsl B MHOTOTPAaHHUK WX TEJIO BPAILCHUS;
BBIYHCIISATH COOTHOIICHUSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEH 1 00bEMaMu MOJI0OOHBIX TElL;
n300paxaTh H3ydaeMble (DUTYPHI, BBINOJHATH (BBIHOCHBIE) TUIOCKHME YEPTEXKH U3 PUCYHKOB
MPOCTBIX O0BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHSI TEJ BPALICHUS;
W3BJIEKaTh, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBATh HMHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX QUrypax, MpeJCTaBICHHYIO HA YePTEeKaxX U PUCYHKAX;
CBOOOJHO OTEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;
BBITIONTHATH OTNEpaIy HaJl BEKTOPaMU;
3a/1aBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHUCTEME KOOpIUHAT;
pemarh reoMeTpUYecKre 3aJayd Ha BBIUMCICHHE YIJIOB MEXIY MPSIMBIMH M TUIOCKOCTSIMHU,
BBIYHCIICHUE PACCTOSIHUM OT TOYKH JI0 TUIOCKOCTH, B II€JIOM, Ha MPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia TIPU PELICHUH;
CBOOOJHO OMEpUPOBATh MOHITHSIMH, CBSI3aHHBIMH C JBHKEHHEM B TIPOCTPAHCTBE, 3HATh
CBOMCTBA JIBUKCHUM;



BBIIIOJIHATh M300pakK€HHUsT MHOTOTPAHHMKOB M TEJl BpallleHHs IIPU MapajlIeIbHOM IEPEHOCE,
LEHTPAJIbHOM CHUMMETPUH, 3€PKAJbHOM CHUMMETPHUH, IIPU IIOBOPOTE BOKPYr IPSMOMU,
npeoOpa3oBaHwms 1MOI00HUS;

CTPOUTb CEYEHMS] MHOTOI'DAaHHUKOB M TEJI BPALICHUS: CEYEHMs] LWIMHIApa (HapamieabHO M
NIEPIEHIUKYJIIPHO OCH), CEUEHUs KOHyca (IlapajuleJIbHble OCHOBAHHIO M INPOXOJAIIUE uepe3
BEpIIMHY), CEUECHHUS 11apa;

HCIIOJBb30BATh  METOJbl IOCTPOCHMS CEYEHMM: METOJ  CIeA0B, METOJ BHYTPEHHErO
IIPOEKTUPOBAHUS, METOJI IIEPEHOCA CEKYIIEN IIIIOCKOCTH;

JI0Ka3bIBaTh FEOMETPUUECKUE YTBEPKIACHMUS;

NPUMEHATh  IFeOMETpuYeckue  (akTbl A pPELIeHUs  CTEPEOMETPUYECKUX  3ajad,
IIPEIIOJIAraloINX HECKOJIBKO I1aroB PELIeHMs], €CIM YCIOBHS IMPUMEHEHUS 3a/laHbl B SIBHOU U
HEesIBHOU (opme;

pemath 3aJayd  Ha  JIOKa3aTEJbCTBO MAaTEeMAaTUYECKUX OTHOIIEHWH U  HaX0XJACHUE
r€OMETPUYECKUX BEJIUYUH;

MIPUMEHSTH IPOTPaMMHBIE CPEACTBA U ANEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI ITPU pEIIeHNUN
CTEPEOMETPUUYECKHX 3a]1a4;

MPUMEHATh TOJy4YeHHbIE 3HAHMSI Ha TNPAaKTUKe: CPaBHHUBAaTh, AHAJIU3UPOBATH M OLIEHHUBATh
peasibHble CUTYyalluH, IPUMEHSTh U3Y4YEeHHbIE MOHATHUS, TEOPEMbI, CBOWCTBA B IPOIECCE MOUCKA
pelIeHNs MaTeMaTU4ecku CPOpMYITHMPOBAHHON MPOOIEMBI, MOJIEIUPOBATh PEATbHbIE CUTYAlUU
Ha A3bIKE€ T€OMETPUH, UCCIEA0BATh NOCTPOECHHBIE MOJIENH C UCIOJIb30BAHUEM I'€OMETPUUYECKHUX
MOHATHM M TeopeM, ammapara aireOpbl, pelath MpaKTUYeCKHe 3aJaud, CBSI3aHHbIE C
HaX0X/IEHUEM T€OMETPUUYECKUX BEJINUHH;

UMETh TpEACTaBICHUS 00 OCHOBHBIX JSTamax pa3BUTHUS TEOMETPUU KaK COCTaBHOW YacTH
(GbyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMsA = YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» (YIVIYBJIEHHBIM YPOBEHbL) HA YPOBHE
CPEJHEI'O OBIIHEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCKOro BOCIIMTAHMS:

COPMUPOBAHHOCTh ~ TI'PAKAAHCKOH MO3MIMHM  OOYdYaromerocss Kak aKTHBHOIO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOrO OOIIeCTBa, MPEACTABICHUE O MATEMaTHYECKHX OCHOBAx
GYHKIIMOHUPOBAHKS PA3JIUUHBIX CTPYKTYp, SIBICHHUH, MPOIEAYp T'PaKIaHCKOTO 0O0IecTBa
(BBIOOPBI, OMPOCHI U JPYroe), YMEHHE B3aWMOJCHCTBOBATh C COIMATbHBIMH HHCTUTYTAMH B
COOTBETCTBHUH C MX (DYHKIUSAMH U Ha3HAUYCHHEM;

2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

cOPMUPOBAHHOCTh POCCUHCKON TPaKIAHCKOW UICHTHYHOCTH, YBAKEHHS K MPOILIOMY H
HACTOSIIIIEMY POCCHICKON MaTeMaTHKH, [IEHHOCTHOE OTHOIIEHHE K JIOCTHKEHHSIM POCCHICKUX
MaTeMaTUKOB W POCCHUCKOW MaTeMaTHYECKOW IIKOJIbI, MCIOJb30BAHHE 3THUX TOCTH)KECHHU B
JAPYTUX HAyKax, TEXHOJIOTHUSX, chepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHE  JIyXOBHBIX  IIEHHOCTEH  POCCHHCKOrO  Hapoaa, CHOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHHSI, CBSI3aHHOTO C MPAKTHYCCKUM MPHUMEHCHHUEM
JTOCTHXKCHUM HAYKH W JEATEIBHOCTBIO YU4EHOTO, OCO3HAHHWE JIMYHOTO BKJIAJa B MOCTPOCHHUE
YCTOHYHMBOTO OYIYIIETO;

4) 3cTeTHYECKOro BOCIIMTAHMS:



ACTETUYECKOE  OTHOIIEHWE K  MHpPY, BKJIIOYas  3CTETUKY  MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, pEUICHUH, pacCyKIEHWil, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM acClleKTaM pa3IMYHbIX BUJ0B UCKYCCTBA;

5) ¢pu3HYecKOro BOCIUTAHNSA:

c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSATh MaTeMAaTHUECKUE 3HAHUS B MHTEPECcax 3J0POBOTO
n Oe3omacHoro oOpas3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0POBBIO (370pOBOE
nuTaHue, cOalaHCUPOBAHHBIN PEXXUM 3aHATHH U OTAbIXA, peryisipHas (u3nueckas akTUBHOCTb),
¢bu3nUIecKoe COBEPIICHCTBOBAHNE TIPH 3aHATUSAX CHOPTHBHO-03I0POBUTEIBHOM JIEATETHHOCTHIO;

6) TPy/Z10BOT0 BOCTIUTAHUS:

TOTOBHOCTH K TPYZIY, OCO3HAHHE LIEHHOCTH TPYJOJIOOHS, HHTEPEC K Pa3IN4HBIM chepam
npohecCHOHATFHON JIeITEFHOCTH, CBSI3aHHBIM C MAaTEMAaTHKON M €€ NMPHIOKEHUSIMH, YMECHUE
COBEpIAaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun ©  peasu30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKM3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B PEILICHUU
MPaKTUYECKUX 3a7a4 MaTeMaTHUeCKON HalpaBJIE€HHOCTH;

7) 3KOJIOTHYECKOT0 BOCTIUTAHHUSI:

c(OPMUPOBAHHOCTh  AKOJIOTUYECKOM KYJIbTYpbl, I[OHUMAHHE BIMSHHUS COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HA COCTOSHUE TPUPOJHOW M COIMAIBHOM Cpelibl, OCO3HaHUE
rI00aTBPHOTO  XapakTepa  AKOJIOTMUECKUX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelieHus 3ajad B o0JacTh OKpYXKarollell cpe/ipl, MIIaHUPOBaHUE
MOCTYIKOB U OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JJIs1 OKpY>KaIoUIeil cpeapl;

8) HeHHOCTH HAYYHOr0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh ~ MHUPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOILIECTBEHHOM MPAaKTHUKH, MOHMMaHHWE MAaTeMaTH4YeCKOW HayKH Kak chepbl
YeJI0BEYECKOM NIeATENbHOCTH, 3TAaNoB €€ pa3BUTUS U 3HAYMMOCTH JUIS Pa3BUTHSI LIMBUIIU3ALINY,
OBJIaJIEHUE S3bIKOM MAaTeMAaTUKH U MaTeMaTUYECKOU KYyIbTYpOH KaK CpPEeICTBOM MO3HAHMS MHPA,
TOTOBHOCTH OCYILIECTBIISITh MPOCKTHYIO M HUCCIIEI0BATENbCKYIO 1€ATEIbHOCTh MHANBUAYAIBHO U

B IpyIIie.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble jJornueckue neiicTBus:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKM MaTeMAaTUYECKUX OOBEKTOB,
MOHATHM, OTHOIICHWH MEXAy TMOHATUAMHU, (GOPMYIUPOBATH OMPEIEICHUS] TOHSATH,
yCTaHABIMBATh CYIIECTBEHHBIM NpHU3HAK KIacCU(pUKAIMK, OCHOBaHUS [UIsl 00OOLIeHUS u
CpPaBHEHUs, KPUTEPUU IPOBOUMOTO aHAIM3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M MPEOOpPa3OBBIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OoTpUIaTeNbHbIE, eAMHUYHBIC, YaCTHBIE U OOIIHE, YCIOBHBIE,

BBISIBIISITh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpEUHs B (akTax,
JTAHHBIX, HAONIOJACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYMIL;

JIeNaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHUI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENILHO JIOKA3aTENbCTBA MAaTEMATUYECKUX YTBEPIKACHUHN (MIpSMbIE U
OT TPOTUBHOTO), BBICTpAUBATh ApPryMEHTAIMIO, MPUBOAUTH TPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXICHHUS U BBIBO/JIBI,

BBIOMpATh CIOCOO pelieHus YydeOHOW 3agauu  (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIANIMN ¢ Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPUTEPHEB).

ba3zoBble uccienoBare/ibcKue 1eMCTBUA:



UCIIOJIb30BaTh BOIPOCH! KaK MCCIEA0BATEIbCKHI HHCTPYMEHT MO3HAHUS, (hOPMYIUPOBATH
BONPOCHI, (PUKCHUPYIOIIKME MPOTHBOPEYHE, MpPOOIEeMy, YCTaHABIMBAaTh HCKOMOE U JAaHHOE,
(bopMUpPOBATh THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUI0, MHEHHE;

IIPOBOJUTH  CAMOCTOSATENbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBAaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOr0 OOBEKTa, SBJICHHSA, MPOLECCA, BBIIBICHHIO
3aBUCHUMOCTEN MEXy 00beKTaMu, SIBJICHUSIMH, IPOLIECCaMU;

CaMOCTOSTENIIHO (POPMYIHUPOBATH 0OOOIIECHHUS U BBIBOJIBI MO PE3yIbTaTaM MPOBEIEHHOTO
HaOJIOIEHUS, UCCIIEI0OBAHMS, OLIEHUBATD JIOCTOBEPHOCTD IMOJIy4EHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IEeHNI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAK)KE BBIABUIAThH MPENIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBMSIX.

Pa6ora ¢ undpopmanmueii:

BBISIBIIAATH 1€(DULNTHI HH(OPMALIMK, TaHHBIX, HEOOXOIUMBIX JUUIsl OTBETA Ha BOIPOC M IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHQOpPMAIMI0 M3 HUCTOYHUMKOB  pA3IUYHBIX TUIIOB, AaHAJIM3UPOBATH,
CHUCTEeMATHU3UpPOBaTh W MHTEPHPETUPOBATH MH(GOPMALMIO pPA3IUYHBIX BHUJIOB U  (opm
MIpE/ICTaBJICHMS;

CTPYKTYpUpOBaTh  HMH(MOpMalNIO, MpeAcTaBiIsITh €€ B pa3iuuHbiX  (opmax,
WJUTIOCTPUPOBATH TpadudecKi;

OIICHMBATh HAAEKHOCTh MHQOpPMAIMM IO CaMOCTOSATEIbHO C(HOPMYIUPOBAHHBIM
KPUTEPHUSIM.

KomMMyHMKaTUBHbIE YHUBeEpPCaJbHbIe y4eOHbIe NeiCTBUSA

OO0wmenne:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMH M LEISIMU
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M HMUCBMEHHBIX
TEeKCTax, JlaBaTh INOSCHEHUS IO XOJy pELIeHHs 3aJadd, KOMMEHTHUPOBATh MOJy4EHHBIN
pe3ynbTarT;

B X0Jie¢ OOCYXJIEHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBI,
pelaeMoit 3a7auu, BBICKA3bIBaTh WJCH, HAllEJICHHbIE HA MOWCK PELICHMS], COMOCTAaBISATh CBOU
CYXJCHHUS C CYKICHHSIMH JPYTUX YYaCTHHUKOB AMAiora, 0OHapyKUBaTh pa3iMuule U CXOJCTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHs, CBOU BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yJIbTaThl PEIICHUs 3a/lauM, SKCIEPUMEHTa, HCCIEAOBAHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3a/Jad NpPE3eHTAlUd U
0COOCHHOCTEH ayAUTOPUH.

PeryasitTuBHbIC YHHBepCaJIbHbIC Y4eOHbIe NelicTBUSA

Camoopranuszanmsi:

COCTaBJIATh IUIAH, AJTOPUTM pELICHUs 3aJadyd, BbIOMpATh CIOCOO peleHHus ¢ y4EToM
UMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBAThH
BapHMaHTHI PELICHUH ¢ y4ETOM HOBOM MH(pOpMaLUH.

CaMOKOHTPOJIb, JMOLMOHAJILHBIN HHTEJIEKT:

BJIa/IeTh HAaBbIKAMH MMO3HABATEIbHON pe(IeKCHH KaK OCO3HAaHUS COBEpIIAEMBIX JIeHCTBUI
U MBICIMTENbHBIX MPOLECCOB, MX pE3yAbTaTOB, BJAJETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U PE3YJIbTaTa PELICHUS MaTEMAaTUYECKOU 3a1a4u;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTIYT BO3HMKHYTH IIPU DPELICHUM 3aa4d, BHOCUTH
KOPPEKTHUBBI B JESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HANIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIU U YCIOBUAM, OOBSCHITH IPUYUHBI JTOCTUKECHUS
WIA HEJIOCTWKEHHsI pe3yJbTaToOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OLEHKY
NpUOOPETEHHOMY OTIBITY.



CoBMecTHasi 1eATEJIbHOCTD:

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHIHON W MHIUMBUIYalIbHOU pabOTHI MpHU
pemieHNMH y4eOHBIX 3a/1a4, MPUHAMATH [€JIb COBMECTHOM JeSTENbHOCTH, IUIAHUPOBAThH
OpraHu3aIiio0 COBMECTHON palOThI, pacmpeneniarh BHIbI padoT, JOTOBAPHBATHCS, OOCYXKIATh
Mpol1iecC U pe3yibTaT paboThl, 00001IaTh MHEHUSI HECKOJIbKUX JIFOCH;

y4acTBOBATh B T'PYMIIOBBIX (hopMax paboThl (0OCYKIeHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBI» M HHBIC), BBIIOJIHITH CBOIO 4YacTh pabOTBI M KOOPAMHHUPOBATH CBOM JIEHCTBHS C
JPYTMMU 4I€HaMH KOMaHbl, OLIEHHMBAaTh KayeCTBO CBOEro BKJAJa B OOIIMH HPOAYKT IO
KpUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMU B3aUMO/ICHCTBUSI.

HNPEIMETHBIE PE3YJIbTATbBI

K xoniy 10 kiaacca oOyyaromuiicss HAQyquTCs:

CBOOOJHO ONEpUPOBATh NOHATUSIMHU: I'pad, MIOCKUi rpad, cBs3HbINA rpad, nyTh B rpade,
LleNb, LUK, JePEBO, CTENIEHb BEPIINHBI, IEPEBO CIYYaHOIO SKCIIEPUMEHTA;

CBOOOJHO ONEpUPOBATh MOHATHAMM: CIy4ailHbIH OSKCIIEPUMEHT (OIBIT), CiydailHOe
coObITHE, AJIEMEHTapHOEe CiydailHOe cOObITHE (3JIEMEHTapHbI HCXOJ) CIy4ailHOTO OIbITa,
HaXOJHUTh BEPOSITHOCTU COOBITUI B OIBITaX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU;

HaxoJUTh U (POPMYTUPOBATH COOBITHA: TEpeceYeHHe, OOhETMHCHUE JTaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY, MCIIONb30BaTh IUArpaMMbl Oiijiepa, KOOPAUHATHYIO
NpsIMYyI0 71 pelleHus 3afad, I[0JIb30BaThCsl (OPMYTION CIOKEHHS BEPOSATHOCTEH s
BEPOSTHOCTEH JABYX M TPEX CIYYaHHBIX COOBITHIA;

OTIEpUPOBaTh  MOHSATUSIMH:  YCJIOBHAas  BEPOSTHOCTh, YMHOXEHHE BEPOSATHOCTEH,
HE3aBHCHMBbIE COOBITHS, JIEPEBO CIYUYaTHOTO IKCIEPUMEHTA, HAXOJUTh BEPOSITHOCTH COOBITHI C
MOMOIIBIO TIPaBUJIa YMHOXKEHUS, J€peBa CIy4alHOTO OIbITa, MCIOIb30BaTh (POPMYIy MOTHOMN
BepOsATHOCTH, opMyiny baiieca mpu penieHnu 3amad, onpenessiTh HE3aBUCUMOCTb COOBITHH TIO
(dbopMyIie ¥ o OpraHU3aIUH CIy4aiiHOTO SKCIIEPUMEHTA;

MPUMEHATh HW3Y4YEHHbIE KOMOHMHATOpHBIE (OPMYNIBI [UIsI TEPEYUCIICHUS DIIEMEHTOB
MHOKECTB, JJIEMEHTAapHBIX COOBITUH CIIy4alHOTO OIBITa, pPEIIeHUd 3aJad4 1[0 TEOpUHU
BEPOSITHOCTEM;

CBOOOJHO OTEpPUPOBATH MOHATHAMH: OMHAPHBIN CIy4ailHBIN OMBIT (HCIBITAHHUE), YCIEX U
HeyJaya, He3aBHCHUMBbIC HCIIBITAHMS, CEpUsS UCIBITAHUN, HAXOTUTh BEPOSITHOCTH COOBITHIl: B
CepUHU UCTBITAaHUI O EPBOTO ycrexa, B CepUH UCTbITaHUN bepHysuin, B OIbITE, CBI3aHHOM CO
CIIy4ailHbIM BBIOOPOM M3 KOHEYHOM COBOKYITHOCTH;

CBOOOHO OTIEpUPOBATH MOHATHIMHU: CllydaiiHas BEeIHUMHA, paclpeiesieHHe BepOsITHOCTEH,
ayarpamMma pacrpeeieHus, OuHapHas ciiydaiiHas BeJIMYMHA, Te€OMETpHUYecKoe, OMHOMUAIbHOE
pacnpeseneHue.

K xonmy 11 kjacca oOyyaronuiicss Hay4uTcs:

ONEpUPOBATh MOHATHSAMM: COBMECTHOE PpAaCHpElENICHUE [BYX CIy4YailHbIX BEJIHMYUH,
UCIOJIb30BATh TAOJIUILy COBMECTHOTO pacIpeesieHHsl IBYX CAy4alHbIX BEJIMYMH ISl BbIICJICHUS
pacnpeneneHus KaxJa01 BEIUYNHBI, ONPECIICHUs HE3aBUCUMOCTH CIy4alHbIX BEJINYMH;

CBOOOJIHO OIEpPHUPOBATH MOHITHEM MATEMATUYECKOTO OXXKMJIAHMS CIydailHON BEJIMYHHBI
(pacnipesienenus), IPUMEHATh CBOWCTBA MAaTEMaTHMUYECKOTO OXKHJAAHUS MpPU peIIeHUH 3ajad,
BBIUUCIIATH MAaTEMaTHUECKOE OXKHIaHNEe OMHOMHUAILHOTO M T€OMETPUUECKOTO paclpeieeHui;

cBOOOJIHO OIEpPHUPOBATH MOHATHSMU: JUCHEPCHUS, CTAHIAPTHOE OTKIOHEHHE CiydailHOU
BEJIMYUHBI, TMPUMEHSITh CBOMCTBAa JUCIEPCHM CIY4allHOW BENUYMHBI (pacmpeleneHus) Mpu
pElIeHNH 3a/ad, BBIYUCIATH JUCHEPCHUI0O M CTAHAAPTHOE OTKIOHEHHE TI'€OMETPUYECKOIo U
OMHOMMAJIBHOTO paclpeieieHui;



BBIYMCIIATE BBIOOPOYHBIE XAapaKTEPUCTUKU 10 JaHHOU

BBIOOPKE ¥  OIICHUBATH

XapaKTEPUCTUKU TE€HEPAJbHONM COBOKYNHOCTH JAHHBIX IO BBIOOPOUYHBIM XapaKTEPUCTHKAM.
OneHuBaTh BEPOSITHOCTU COOBITUM M IPOBEPSTH IPOCTEHIINE CTAaTUCTUYECKUE TUIOTE3bI,

IMOJIB3YSCh U3YUCHHBIMU PACTIPCACICHUAMMU.

TEMATUYECKOE IINTAHUPOBAHHUE
AJITEBPA U HAYAJIO AHAJIM3A
10 KVIACC

Ne /it HanmenoBanue pasnennoB u tem KosmmuecTBo yacos ‘ ONEeKTpOHHBIE
HpOTPaMMBI Bceero||Kontponbubie|| [Tpaktraeckue (¢pposbie)
paGoTHl paGoTHI 00pazoBaTeNbHbIC
pecypcel

1 MHO0KeCTBO JIeHCTBUTEIBHBIX 24 1 BBEIIUTE (1
qrcesl. MHOTOYJICHBIL. 3HAYCHHE
ParnoHanbHbIC ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI IMHEWHBIX
YpaBHEHUI

2 Oynknun u rpadpukn. CreneHHas 12 1 BBEJIUTE (1
GYHKIMS C IIETBIM MOKa3aTesieM 3HAYCHHE

3 ApudmeTrueckuii KOpeHb n-oi 15 1 BBEIINTE (1]
crenenu. MpparmoHanbHbie 3HAYCHHE
ypaBHEHUS

4 IMokazaTenbHast QyHKIIHS. 10 1 BBE/IUTE (1
[Toka3arenbHbIe ypaBHEHUS 3HAYCHHE

5 Jlorapudmuueckast GyHKIIHSL. 18 1 BBE/IUTE (1
Jlorapupmuueckue ypaBHCHHUS 3HAYCHHE

6 TpuroHoMeTpuyeckre BeIpaKEeHUs || 22 1 BBE/IUTE [l
U ypaBHEHUS 3HAYCHHE

7 [TocnemoBaTeabHOCTH U 10 1 BBEJINTE [l
POrpeccuu 3HAYCHHE

8 HenpepbiBHBIE QYHKITHH. 20 1 BBE/IUTE [l
[TpousBoaHas 3HAYCHHE

9 IToBTOpEHue, 06001ICHNE, 5 2 BBEJIUTE (1
CHCTEMAaTH3allMs 3HAHUH 3HAYCHHE

‘HO6aBI/ITB CTPOKY

OBIIEE KOJIMYECTBO YACOB I1O 136 10 0

I[TPOTPAMME

11 KJIACC
Ne i/ HaumeHoBaHMe pa3nenoB U TEM MPOrpaMMbl KomnuectBo gacon ‘ OnekTpoHHbIe (U POBHIE)

o0pa3oBarenbHbIe PeCypChl

Bcero||KonTponbasie|| [Ipaktnueckue
paboThHI pabdoThHI
1 HccnenoBanue GyHKIUIA ¢ MOMOIIBIO || 22 1 seerure  |([[]]
MIPOU3BOJHOM 3HAYEHUE
2 [TepBooOpa3Has U UHTETpa 12 1 seerure  ||[[]]
3HA4YCHUC
3 HFpadnzncn TPUTOHOMETPUIECKHUX || 14 || 1 H BBEJIUTE H[[]]




Ne n/m HaunmMeHoBaHME pa3enoB U TEM IPOrpaMMbl KonuuectBo yacos OnexTpoHHbIE (LU(POBHIE)
Beerol|[KontponsHbie|| [Tpaxriueckue || ©0PA30BATEbHbIE peCypeLI
paboTh paboTh
¢bysaknmii. TpuroHoMeTprudeckue 3HAYEHUE
HEpaBEHCTBA
4 WppatnmonaibHbIe, MOKa3aTeIbHbIC U 24 1 seeaure  |([[]]
norapu(pMUIECKUe HEPABEHCTBA 3HAYCHHE
5 KowmruiekcHble ynciia 10 1 seequre  (([[]]
3HA4YCHUEC
6 HatypaJibHbIe 1 1ebIie 9rciia 10 1 BBEIUTE (1
3HA4YCHUC
7 CucTeMbl pariMoHAIbHBIX, 12 1 seeaure  |([[]]
HppalyoOHaIbHLIX IOKA3aTEIbHBIX U 3Ha4YCHHC
norapu(pMUIECKuX ypaBHEHUN
8 3ajiaun ¢ mapamerpamn 16 1 seemmte  |([[]]
3HA4YCHUC
9 [ToBTOpeHue, 0600MIIEHNE, 16 2 seeante  |[[]]
CHUCTEeMaTH3allusl 3HAHUI 3HAYCHHE
‘HOG&BI/ITB CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOIT'PAMME

TEMATHYECKOE IINTAHUPOBAHHME

IF'EOMETPUs
10 KIIACC
Ne /i HaumenoBanue pa3aennos u KonunyecTBo yacoB | DneKTpoHHbIE (IHPPOBHIC)
TEM IIPOrPaAMMBI Beero|[Konrponsibre| [Tpaxriueckie o0OpasoBarebHbIE PECYpPChI
paboThI padoThI

1 BBencnue B ctepeomerpuio | 23 1 BBE/IUTE [l
3HAYCHHE

2 B3anMHOe pacroioskeHue 6 1 BBEJIUTE (1
MPSIMBIX B IPOCTPAHCTBE 3HAYCHHE

3 [MapannenbHOCTb OPSAMBIX K | 8 BBE/INTE BBEJIUTE (1
IUIOCKOCTEH B MPOCTPAHCTBE 3HAYCHHE 3HAYCHHE

4 [eprieH MK YIAPHOCTD 25 BBEJINTE BBEJIUTE (1
MPSMBIX U IJIOCKOCTEH B 3HAYCHHE 3HAYCHHE

MIPOCTPAHCTBE

5 VYTIBI U pacCTOSTHHS 16 1 BBEJIUTE (1
3HAYCHHE

6 MHOrorpaHHUKH 7 1 BBEIIUTE [
3HAYCHHE

7 BekTopsl B mpocTpaHcTBe 12 BBEJIUTE BBEJIUTE (1
3HAYCHHE 3HAYCHHE

8 [ToBTOpEHue, 0600MmEeHNE U 5 2 BBC/INTE [
CHCTEMAaTH3allNs 3HAHUH 3HAYCHHE




Ne o/

HaumenoBanue pasnenos u

KomnnuectBo yacos

OnextpoHHsIe (IU(POBEIE)

TEM IIPOTrpPaMMBbI Beero|[Konrposshsie| [IpakTnueckue 00pa3oBaTENIbHBIE PECYPCHI
paboThI paboThI
‘H06aBI/ITb CTPOKY
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0
[TPOTPAMME
11 KVIACC
Ne n/nm HanmenoBanue pa3zienos U TEM ‘ KonunuecTso yacos ‘ OnexTpoHHbIE (LU(PPOBBIE)
TpOrpaMMmbI Bcero|[Kourponbusie|| [TpakTuueckue 0bpa3oBaTeNbHbIE PECypPCEI
paboTsl padoTHI
1 AHanuTHYecKas reOMeTpHs 15 1 Beenute  ([[]]
3HA4YCHUC
2 [MoBTOpeHue, 0600IICHHE 15 1 seemure  ([[]]
cucTeMaTu3anus 3HaHUH 3Ha4eHHE
3 O06BEM MHOTOIpaHHHKA 17 1 Beenute  ([[]]
3HA4YCHHUC
4 Tena Bpamenus 24 1 seemure  |[[]]
3HA4YCHHUC
5 Iroma i TOBEPXHOCTH U 9 1 seequre  ([[]]
00BEMBI KPYIJIBIX TEI 3HAYCHHE
6 JIBYOKEHUS 5 1 seeaute  ([[]]
3HAUCHHE
7 [TosTOpenue, 0000IEHHE U 17 2 seemute  ([[]]
cUCTEMAaTU3alys 3HaHUI 3HAYCHHUE
‘]_—[063.BI/ITB CTPOKY
OBIIEE KOJIMYECTBO YACOB I1O0 102 8 0
I[TIPOTPAMME

TEMATHYECKOE IINTAHUPOBAHHME
BEPOATHOCTDb U CTATUCTHUKA

10 KUVIACC
Ne /it HauMeHoBaHue pa3/esioB v TeM KosnuecTBo vacoB | DJIEKTPOHHBIE
HpOrpamMMel Bcero||KonTponbhbie|| [IpakTiyeckne (mudposrie)
PABOTHI PABOTHI oOpa3oBarebHbIC
pecypehl
1 DJeMeHThI Teopuu rpadoB 3 BBE/IUTE BBEIIUTE [
3HAYCHHE 3HAYCHHE
2 CiydaiiHbI€ OTIBITHI, CITydaiiHbIC 3 BBE/IUTE BBEIIUTE [
COOBITHSI i BEPOSITHOCTH COOBITHIA 3HAYCHHE 3HAYCHHE
3 Omneparyu HaJ MHOXKECTBAMU U 5 BBEIUTE BBEIUTE (1
coObITHsMU. CII0KEHHE U 3HAYCHHE 3HAYCHHE
YMHOKEHHE BEPOSTHOCTEH.
VY Ca0BHAs BEPOSTHOCTb.
HesaBucumbie cOOBITHS
4 HQHeMeHTLI KOMOHHATOPUKH H 4 || 1 H BBEJIUTE H[[]]




Ne n/nt HanmenoBanue pa3nennos u TeM ’ KousmnuectBo yacos ‘ ONEeKTPOHHBIE
HpOTpaMMBI Beero||Kontponbubie|| [Tpaktrueckue (dposbie)
paGoTHI paGoTHI 00pa3oBaTeIbHbIC
pecypcsl
| | | smaverme ||
5 Cepun nocienoBaTenbHbIX 5 BBEIUTE BBEIUTE (1]
ucnbiTaHui. McnbiTanus 3HAYCHUE 3HAYECHUE
bepnymnu. CnyyaiiHblii BBIOOD U3
KOHEYHON COBOKYITHOCTH
6 CryuaifHble BEeJIMYHHBI U 14 1 Beemure  ||[[]]
pacnpeseneHus 3HAYCHHE
‘HO6&BI/ITB CTPOKY
OBUIEE KOJIMYECTBO YACOB I10 34 2 0
I[TPOTPAMME
11 KJIACC
Ne /it HaumenoBanue pa3zaenoB U TeM IIpOrpaMMbl Konuuectso uacos l ONEeKTPOHHBIE
Beero|[Kourponbubie|| [IpakTuaeckne (undppossie)
paboTH paBOTEI o0pa3oBaTebHbIE
pecypchl
1 3aK0H GOJBIINX YHCEI BBE/IUTE Beenute  ([[[]]
3HA4YCHHC 3HA4YCHHUEC
2 DneMeHThl MaTeMaTHYeCKOU BBEJUTE seequre  (I[[]]
CTATUCTUKH 3HA4YCHHUC 3HA4YCHHUEC
3 HenpepbIBHBIC CITy9aliHbIC BEITMYUHBI BBE/IMTE seemure  ||[[]]
(pacmipenenenus), moka3zaTeabHOE U 3HAUCHHC 3HAUCHHEC
HOPMaJIbHOE pacrpezesieHus
4 Pacnpenenenne [lyaccona BBEJIUTE BBEJINTE [l
3HA4YCHHUC 3HA4YCHHUC
5 CBs13b MeX 1y CITy4yallHBIMU BBEIUTEC seemure  ||[[]]
6 O06o01eHre u cucremaru3aiys 3Hanui| 11 1 seezure  (I[[]]
3HAYCHHUC
‘I[O6&BI/ITB CTPOKY
OBLIEE KOJIMYECTBO YACOB I10 34 1 0
[TPOTPAMME
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