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INOACHUTEJIbBHAS 3AIINCKA

VYueOHblil Kypc «AureOpa W Hayala MaTeMaTHYECKOTO aHAINW3a» SBIAETCS OIHUM U3
HanOoJiee 3HAUYMMBIX B IPOrpaMMe CpeaHero oomero oOpa3oBaHMA, TOCKOJIBKY, C OJHOU
CTOPOHBI, OH O0ecrne4YuBaeT HMHCTPYMEHTAIbHYIO0 0a3zy [Uld H3y4€HHs BCEX €CTECTBEHHO-
Hay4HBIX KypCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTMYECKOE M a0CTPAKTHOE MBILIUICHHE
o0yJaromuxcsi Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHHMS HMH()OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH U JPYrMX JAMCUMIUIMH. B pamkax paHHoro y4eOHOro Kypca
oOyyarolmuecsi OBJAJEBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIUpyeT CBOM JOCTIKEHHS B MaTeMaTH4YeCKOn (hopme.

VY4eOHbIi Kypc anreOpbsl W Hayal MaTeMaTHYECKOTO aHalW3a 3aKJIaJbIBAeT OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHAaMHU (DU3MKH, XUMHUH, OWOJIOTUH, TOHHUMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKM M OOIIECTBEHHON >XM3HM, IO3BOJSIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO MCIIOJIb30BaTh HUX JUIS
JMaIbHEWIero o0pa3oBaHUs W B IIOBCEJIHEBHOM JKM3HH. B TO jke BpeMms OBJaJicHUE
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSAMH ajareOpbl 1 MaTeMaTHUECKOTO aHaln3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb MCTUHHOCTb, JOKAa3bIBaTh
YTBEPXKICHHSI ¢ IOMOILBI0 MHAYKIUM U PACCYXKAATh ACTYKTUBHO, UCIOIB30BaTh 0000IIEHNE U
KOHKPETH3aliio, abCTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpEaTHMBHOE U KPUTHUECKOE
MBIIIICHHE.

B xone m3yueHus yueOHOro kypca «AnredOpa M Hayajga MaTeMaTHMYECKOro aHaIu3a»
oOyyaromuecs: TMOJy4aloT HOBBIM ONBIT pEIIeHUs MNPUKIATHBIX 3aad4, CAMOCTOSTEIbHOIO
IOCTPOCHHUST MATeMaTHYECKUX MOJETeH pealbHbIX CHUTYallMid, MHTEPIPETALUU IOIy4eHHBIX
peILIeHHH, 3HAKOMATCS ¢ MPUMEpPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSAMHU U UX aBTOPaMH.

VY4ebHblli Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM IOTEHIMAJIOM, KOTOPBIN
peanu3yercss Kak yepe3 yueOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneuuduky ydeOHOH  JeATeNnbHOCTH, TpeOyromen
IPOJOJDKUTEIBHON  KOHLEHTpPAllUM  BHMMAaHUS, CaMOCTOSATEIBHOCTH, aKKYpaTHOCTH H
OTBETCTBEHHOCTH 32 MOJTY4YEHHBIN pe3ysbTarT.

B ocHoBe meronuku oOyueHus anreOpe M HadajdaM MaTEMaTHYECKOTO aHalIM3a JICKHT
JeSITeIbHOCTHBIN IPUHLIUI 00y4eHusl.

B cTpykType yueGHOro Kypca «Anredpa n Hadana MaTeMaTUYECKOrO aHaIN3a» BbIAEICHbI
CIIEAYIOLIME COAEpIKATEIbHO-METOANYECKue JIUMHUU: «YHucina u BbeIYMCICHHUS», «DYHKIHUU H
rpadukny, «YpaBHEeHHUS U HepaBeHCTBay, «Hauana MaTeMaTuueckoro aHaan3a, «MHOXECTBa U
Joruka». Bce OCHOBHBIE coaepXKaTeabHO-METOIWYECKHE JIMHUU HM3y4aroTcs Ha HPOTSDKEHUH
JIBYX JIET OOYYEHHsS Ha YPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO IOTOJHSS APYT
Jpyra M IOCTENEHHO HAaChIIIasChb HOBBIMH TeMaMH W pas3aenaMmu. [laHHbI y4ueOHBIH Kypc
ABIISICTCA MHTETPATUBHBIM, IIOCKOJbKY OOBEAMHAET B cebe COIepKaHHME HECKOJbKUX
MaTeMaTHYECKUX TUCLMIUIMH, TAKHX Kak anreOpa, TPUTOHOMETpHs, MaTeMaTUYeCKHH aHalu3,
TEOpHsI MHOXECTB, MaTemMaTruyeckas joruka u jpyrue. I[lo Mepe Toro kak oOydaromruecs
OBJIa/IEBAalOT BCE Oojiee MIMPOKUM MaTeMaTHYECKUM amlaparoM, Y HHUX IOCIIEA0BaTEIbHO
(GopMHpyeTCsl M COBEPILIEHCTBYETCS YMEHHME CTPOUTh MAaTEMaTHUYECKYI0 MOJENIb pealbHON
CUTYalluM, TPUMEHSTh 3HAHHs, MOJYYCHHbIE NPU H3YyYCHMH y4eOHOro Kypca, Ui PELICHHS
CaMOCTOSITENIEHO CPOPMYJIMPOBAaHHONW MaTeMaTH4EeCKOH 3agaud, a 3aTeM HHTepIpeTHpPOBAThH
CBOM OTBET.



CopepxarenpHo-MeTOnUYeCcKass  JuHUS  «Yucna W BBIUMCIGHHS  3aBepliaeT
dbopMUpOBaHNE HABBIKOB HCIIOJIH30BAHUS JIEHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odmiero o0pasoBaHHsi 0co00e
BHUMaHue yzemnseTcss (GOopMUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYUCICHUHN, BKIIOYAIOIINX B
ce0sl UCIONIb30BaHKE PA3NIUYHBIX (POPM 3alMCU YUCIA, YMEHUE JeNaTh NPUKHUAKY, BBHITOJIHATH
npuOIKEHHBIE BEIYMCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUs, paboTaTh C MAaTEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXECTBA HATYPAIbHBIX, IIENbIX, PAIIMOHAIBHBIX U
JEHCTBUTENBHBIX YHCEN JOMOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO>KECTB pacCMaTpUBaIOTCA CBOWCTBEHHBIE eMy clienn(uuecKkre 3a1a4il U Oepaluu: JeleHne
HAIEJIO, OMNEPUPOBAHME OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0coOble CBOMCTBa
paAIMOHANIFHBIX M HUPPALMOHAIBLHBIX YHCEN, apu(METHUECKHUE OIMEpaIlii, a TaKKe H3BIICUCHHE
KOpDHSl  HAaTypaJbHOM CTENEeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIE0OBATEIbHOMY  PAacCIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHUS ISl PEIICHUS Pa3INYHbIX 3a/1a4 GOPMUPYETCS PEICTABICHUE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAyKH U €€ PO B IOCTPOSHUH MOJIENIeH PealbHOTO MHPA, IIUPOKO
HCIIONIB3YIOTCSI 0000ITICHNE U KOHKPETH3aITHsI.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSHKEHUH BCEro OOy4deHHUsS Ha
ypOBHE cpeaHero ooOmiero o0pa3oBaHuUs, IOCKOJIBKY B KaxkaoM paszene IlporpamMmer
IPEIYCMOTPEHO pEIIeHHEe COOTBETCTBYIOUIMX 3a/ad. B pesynbrare oOyuaronmecs OBIIAJEBAIOT
pPa3IUYHBIMU  METOJAMHU  DPELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajady,
collepkanux mnapamerpsl. [lomydeHHBIE yMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIUI ¢ TOMOIIBIO TPOU3BOTHOM, TP PEUICHUH MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HAXOXKICHUE
HauOOJBIINX U HAUMEHbIIUX 3HaueHUl QyHkuuu. JlaHHas comepxkarenbHas JIMHUS BKIIOYAET B
cebs Takke (OPMHUPOBAHWE YMEHUW BBITIONHATH Pacu€Thl Mo (opmyaaM, TpeoOdpa3oBaHUS
paIMOHANIFHBIX, UPPALMOHAILHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
COJlepKalINX CTEeHu u Jorapudmel. braromaps u3ydeHHIO anreOpanyecKkoro Marepuana
IOPOUCXOIUT JalibHEllllee pa3BUTHE AITOPUTMHUYECKOrO U aOCTPAaKTHOIO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU AETYKTUBHBIX pacCyKIeHUM, paboThl C CUMBOJIbHBIMU
dbopMamu, TIpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIE HHCTPYMEHTHI JUIS PEIICHUS MTPAKTUIECKUX U €CTeCTBEHHO-
HAy4YHBIX 3aJ1a4, HarJIsAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToanyeckass auHUS «DyHKUUU U TpaUKU» TECHO NEperieTaeTcs c
OPYTMMH  JIMHHSIMH ~ y4e0HOTrO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBbICIE  3a1aéT
[IOCJIEIOBATEIbHOCT ~ M3y4eHUs  Marepuana. V3ydeHue  CTENEHHOW, II0Ka3aTelIbHOM,
jgorapu(pMUUECKOl U TPUTOHOMETPUUYECKUX (DYHKIUH, UX CBOMCTB U TpadUKOB, UCIIOIb30BAHHE
GbyHKIMI UIs pemieHusl 3a7ad4 M3 JIpYrHX Y4eOHBIX NPEAMETOB U pealbHOW >KU3HHU TECHO
CBSI3aHO KaK C MaTeMaTUYEeCKHM aHAIN30M, TaK U C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHHMaHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (OpMyIaMu
3aBHCUMOCTH MEX]y pa3IUYHbIMU BEJIMYMHAMH, UCCIEA0BATh MOJY4YE€HHbIE (YHKIIMH, CTPOUTH
ux rpadukn. Matepuan 3TOW CoOJep)KaTeNbHOW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJIIONINX BHIPAXKATh 3aBUCHMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHONU (opme:
AHAIUTUYECKOW, Tpaduyeckoid U crnoBecHOW. Ero wusydeHue cmocoOCTBYEeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHHIO W KOHKPETHU3AllHH,
HCITOJIb30BAaHUIO aHAJIOTUH.



CopepxarenbHast nuHus «Havana mateMaTnyeckoro aHajan3a» MO3BOJIIET CYLIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMAaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIHBIX 00y4JaroiumMcs,
TaK KaK y HHUX MOSIBIISETCS BO3MOXKHOCTh CTPOUTH TPAQUKU CIOKHBIX (DYHKIIUN, ONPEASISITh UX
HauOOJIbIIME U HAUMEHBIINE 3HAUCHUS, BRIUUCIATH IUIOMAAN GUTYp U 0ObEMBI Tell, HAXOAUTh
CKOPOCTHM U YCKOpeHHs mpoueccoB. JlaHHas cojaepkaTelibHas JIMHUA OTKPHIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOCHHUSI MaTEeMaTHYeCKHX MOJENeH peadbHBIX CHUTYyalui, I03BOJIET
HAXOJWTh HAWITy4Illee PEIICHHE B TPUKIATHBIX, B TOM YHCIE COIUATHHO-DKOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYECKOro aHajiu3a CHOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (OPMATHLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUU
pacrmo3HaBaTh IPOSBICHHS 3aKOHOB MAaTEMATHKHU B HayKe, TEXHUKE U HCKyccTBe. O0yJaromuecs
Y3HAIOT O BBIJAIOIINXCS Pe3yiIbTaTax, MOJYUYCHHBIX B X0JI€ PA3BUTHS MAaTEMAaTUKH KaK HAyKH, U
00 X aBTOpax.

CopepxarenpHo-MeTOIUYECKAss JHMHUS «MHOXKECTBa U JIOTMKa» BKIIOYaeT B cels
DJIIEMEHTHI TEOPHH MHOXXECTB W MAaTeMaTHYEeCKOW JIOTUKH. TeopeTHKO-MHOKECTBECHHBIC
MPEJICTABICHHUS] TIPOHU3BIBAIOT BECh KypC IIKOJBHONW MaTeMaTHKU W Mpeaaralor Hawmboee
YHHUBEpPCATIbHBIA SI3bIK, OOBEAUHSIONIMM Bce pas3fesibl MaTeMaTHKU U €€ MNPUIIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUUYECKUE TUCHIUIUIMHBI U UX MPUIIOKEHUS B equHoe 1einoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOyYalomeMycss MOHHUMAaTh TEOPETHUKO-MHOKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTHUKH W WCIOJb30BaTh €ro IS BBIPAXKEHUS CBOUX MbICHEH. Jpyrum
BaXHBIM IPU3HAKOM MaTE€MaTHK{ KaK HayKH cleAyeT NMPU3HATH CBOMCTBEHHYIO €l CTPOrocTh
00OCHOBaHHMN U  CJIeIOBaHHE OMNpEACNEHHBIM TpaBUiaM IOCTPOCHUSI JOKa3aTeNbCTB.
3HAKOMCTBO C JJIEMEHTaAaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO
MBIIUICHUS] 00YYaIOIINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYXICHHSI HA OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHUS.

B yuebHom kypce «Aunrebpa M Hayanma MaTeMaTHMYECKOTO aHalIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOT0  MOJACIUPOBAaHUSA, KOTOpPbIe  TPHU3BAaHBI  CIOCOOCTBOBATH
(GOpPMUPOBAHHUIO HABBIKOB IOCTPOCHHUS MOJIENCH pEANbHBIX CUTYallMid, WCCIECIOBAaHUS ITHX
MoJieJel ¢ TOMOIIbI0 ammapaTa anreOpbl M MaTeMaTHYeCKOro aHajiu3a, WHTepIpeTalnuu
MOJIyYEHHBIX pe3yabTaToB. Takue 3afaHusl BIUIETEHbI B KaXKIbIH W3 PAa3/IeioB MPOrPaMMBbL,
MOCKOJIbKY BECh MaTepuan y4eOHOro Kypca MIMPOKO MCIONB3YETCs IS PEIIeHUs MPUKIAIHBIX
3amady. llpu pemeHun peanbHBIX MPAKTUYECKUX 3a7ad  o0ydaromiuecss pPa3BUBAIOT
HaOJII0IaTEIbHOCTh, YMEHHE HAaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BATh
aHaJoruio, 0000IaTh M KOHKPETH3UPOBATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHHIO
HABBIKOB PEICHUs MPUKIATHBIX 3a/1a4 OPTaHU3yeTCs B MPOIIECCe M3yUEHUsSI BCEX TeM y4eOHOTo
Kypca «Anredpa v Hayalla MaTeMaTHIECKOTO aHAITA3ay.

OO6m1ee ynciI0 YacoB I U3ydeHUs Y4eOHOTo Kypca «Anredpa u Havaga
MaTeMaTU4YeCcKoro ananusa» — 268 Jaca: B 10 kimacce — 136 wacoB (4 yaca B Hezenio), B 11
knacce — 132 gacoB (4 gaca B HEJIEIIO).

COJEP)KAHUE OBYYEHUA
10 KUIACC

Yuciia 1 BLIYUCJICHUA



Panmonaneubie yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOILEHTHI, OECKOHEUHbIE
nepuoandeckue apodu. [lpumenenue qpodeit u MPOICHTOB IS PEeIISHUs MPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHN U PEaIbHOM KU3HU.

JetictButenbHple uyncia. PamyoHanbHBIE W HUppallMOHAIBHBIE 4Yucia. ApudmeTudyeckue
omnepanuy ¢ JCUCTBUTEIbHBIMU 4YHMCIaMU. MOIyib IEMCTBUTENIBHOTO YHCIIA U €r0 CBOMCTBA.
[IpubnuxEéHHple BHIUMCICHHS, TpaBUia OKPYIJICHUS, NPHUKUAKA U OIECHKa pe3yibTaTra
BBIUMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcronbp3oBanue moaxoasiie GopmMbl
3aMMCH IEUCTBUTENIBHBIX YHCEI U pENICHUS TPAKTUYECKUX 3a/1a4 U IIPE/ICTABIICHUS] IaHHbIX.

Apudmernueckuil KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM TOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MIOKa3aTeJIEeM.

Jlorapudm uucmna. CoiictBa jorapudma. JleciTHIHBIC U HATYPATbHBIE JIOTAPUPMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCUHYC U
ApPKTaHT€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MPEOOpa3OBaHUA. YpPaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCHIIbHBIEC ypaBHEHUS U ypaBHEHUsI-ClieICTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OcCHOBHBIE METO/BI PEIICHHSI LEIBIX U APOOHO-PAIIOHATBHBIX YPaBHEHUN M HEPABEHCTB.
MHorowiessl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensivu kodddurmmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHM, CONEPIKAITUX CTENIEHN U KOPHH.

Uppanmonanbusie  ypaBHeHUs. OCHOBHBIE METOJbl  PEHICHUS  UPPALHUOHAIBHBIX
YpaBHEHUU.

[Toka3aTenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PELIECHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeobpazoBanne BEIpaKEHHA, COJEPIKALINX JOTApU(PMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONbI PEIICHUS JIOTapU(PMUUECKUX
YpaBHEHUU.

OcHoBHble TpUroHoMmerpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUM. PellleHre TPUroHOMEeTpUYECKUX YPAaBHEHUM.

Pewienne cucrem NMHEHHBIX ypaBHEHUH. Marpuua CHCTEMbl JUHEHHBIX YPaBHEHHM.
Onpenenurenb MaTpUllbl 2X2, €ro TeOMETPUYECKHIl CMBICI W CBOWMCTBA, BBIYMCIEHUE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS IS PEIIECHNs] CUCTEMbI JITMHEHHBIX ypaBHEHMH. Pemenne
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUW. McciaenoBanne nocTpOeHHOM
MOJIEJI C TIOMOILIbIO MATPHI] U ONIPEACIIUTENECH.

[TocTpoeHrne mMaTeMaTHYECKUX MOJIENICH peabHOW CHUTYyallMu C MOMOIIBI0 YPaBHEHHHN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMI M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3a7ad U
3a[a4 U3 Pa3NUYHbIX 00JIaCTel HAYKU U pealbHOW )KU3HH.

DOyHKUUM 4 rpapuku

OyHKIUs, cmocoObl 3amanus (yHKuuH. B3ammHO oOpatHbie (QyHKIMu. Kommosurus
byakuuii. ['paduk Gyakimu. DnemenTapHbie MpeodpazoBanus Tpa@uKoB G YHKIIHA.

Ob6nacTp ompeneneHuss © MHOXecTBO 3HaueHni ¢pyHkuuu. Hynmu ¢pynkunu. [IpomexyTku
3HaKonocTostHCTBA. YETHbIe M Heu€THble QyHKuuuU. Ilepumonmueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (pyHKUIMU. MakcuMyMbl 1 MUHUMYMbI (pyHkuuu. Haunbonbliee u HauMeHblIee
3HaYeHUs PYHKIIMH Ha IPOMEXKYTKE.



Jluneiinas, kBagpaTU4Has U APOOHO-TMHEWHAs GYyHKIIUU. DJIEeMEHTapHOE UCCIIeOBaHUE U
MOCTPOCHHE UX TPAPHUKOB.

CrenenHass (pyHKIMSI C HATypaJbHBIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpadK KOpHS N-OM CTENEHU Kak (YHKIIMA OOpaTHOM CTETIEHH C HATYPaIbHBIM
MIOKa3aTeNEM.

[Toka3zaTtenbHast U norapupmuueckas GpyHKIUN, X CBOHCTBa U rpaduku. Mcnoas3oBanue
rpaduKoB QYHKIUH IS pellIeHUs YpaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OINpEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YHUCJIOBOTO ApryMEHTA.

OyHKIMOHATBHBIC 3aBUCIMOCTH B PEaTbHBIX MPOIECCaX U SIBICHUSX. [ paduku peanrbHBIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yecKkoro aHajimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEI0BaTEIHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEAOBATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOro aHalIM3a Kak aHan3a 0ECKOHEYHO MAaJIbIX.

Apudmernueckass W reoMerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIECH T€OMETPUUYECKOU MPOTPECCHHU.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @Popmyna CHOXKHBIX IPOLIEHTOB.
Hcnonp3oBanue mporpeccuu Ais peleHus pealbHbIX 3a/1a4 IPUKIAIHOIO XapakTepa.

HemnpeppiBHBIE (GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTH TpadUKOB
dbyakumii. CBolicTBa (QYHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB U1 PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (DYHKLUH /IS peIIeHHs 3a/1a4.

[lepBas u Bropas mpousBoHbIe GyHKIMHU. Onpenenenue, reOMeTpUIecKuii u GU3NIecKuit
CMBICJI IPOU3BOTHOM. Y paBHEHHUE KacaTeIbHOH K TpaduKy G yHKIIUH.

[TpousBoaHbie aneMeHTapHbIX QyHKUIUN. [Ipon3BoaHAas CyMMBbl, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIMU (YHKIIHH.

MHo:xecTBa M JIOTHKA

MHOecTBO, onepani HaJl MHOKECTBAMHU M UX cBoiicTBa. Jlmarpammel Diniepa—BenHa.
[IpuMeHeHrne TEOpPETUKO-MHOKECTBEHHOIO amnmapara JJis OMNHCAHMS PEATbHBIX IPOLECCOB U
SIBIICHU, TIPY PEIICHUH 3a/1a4 U3 JPYTUX YyU4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

* st o0y4arommxcs, HaYapmMx od0yyenue B 2022 roay, ObLIM MHTETPUPOBAHBI B AJIredpy
TeMBbI 10 Kypcy «BeposiTHOCTb U CTaTHCTHKA):

I'pad, cBs3HBI Tpad, myTtu B rpade: HuKibl U nend. CreneHb (BaJCHTHOCTH) BEPIIMHBI.
['padsr Ha TOCKOCTH. [lepeBbsi.

CrnyyaiiHple KCIIEPUMEHTHI (OIBITHI) M CIy4YailHbIE COOBITHS. DJeMEHTAapHbIE COOBITHS
(ucxomwr). BeposaTHocTh citydaitHOTO COOBITHS. BiIM30CTh 4acTOTHI M BEPOSTHOCTH COOBITHH.
CrnyJaiiHbIe OTIBITHI C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Haj COOBITHSAMH: NepecedeHne, 00beIuHEHNE, MPOTHUBOIOIOXKHbBIE COOBITHS.
Juarpammsl Diinepa. @opmya Cl10KEHUs BEPOATHOCTEM.

VYciioBHas BEPOATHOCTh. Y MHOXKEHHUE BEPOSITHOCTEN. JlepeBO CilydailHOrO 3KCIEpPUMEHTA.
®opmyina nonHoi BeposaTHoctu. Popmyna baiieca. HezaBucumeie coObITHS.

bunapHBIf CiTydailHBIM ONBIT (MCTIBITAHKE), YCIIeX U Heyaada. He3aBUCHMBbIC UCTIBITAHUS.
Cepust HE3aBUCHUMBIX HUCHBITAHUN 10 mepBoro ycmexa. IlepecranoBku u (akropuan. Yucio
coueranuii. Tpeyronpauk [Tackams. ®opmyna 6mHoma HeroToHa.



Cepust He3aBUCHMBIX HCHbITaHUN bepHyman. CoydailHbIH BBIOOp W3 KOHEYHOH
COBOKYITHOCTH.

CnyualiHas BenuuuHa. PacnpeneneHue BeposiTHOCTEH. Jlumarpamma pacnpenesieHusl.
Onepauuu Hajx cilydyalHbIMM BenuuMHaMu. bunHapHas ciyuaiiHas BenuuuHa. Ilpumepsl
pacnpenesneHuii, B TOM YHciie TeOMETPUIEeCcKoe 1 OMHOMUAIBHOE.

11 KUIIACC

Yucua v BbIYUCICHUSA

Hartypaneuble u nensle uncna. [IpuMeHeHME NPHU3HAKOB JEIMMOCTH LEJIBIX YHCEIl,
HanOospmmi o0t nemutens (nanee — HOJl) m HanmensIee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, aliropuT™Ma EBkinaa s peieHus 3aa4 B LENbIX YUCaX.

KowmmnekcHeie uucma. AnreOpanueckas W TPUTOHOMETpHYECKas (OPMBI  3alUCH
KOMIUIEKCHOTO uucia. ApupMeTHiecKkre onepanu ¢ KOMIUIEKCHBIMU 4Hciaamu. M3o0paxenue
KOMIUIEKCHBIX YHMCEJ Ha KOOpAMHATHOM miiockocTh. @opmyna MyaBpa. KopHu n-oi cTenenu u3
KOMIUIEKCHOTO 4wmcla. [IpuMeHeHHe KOMIUICKCHBIX YHCEN IS pelieHus (QU3NYECKUX |
reOMETPUUYECKHX 3a/au.

YpaBHeHUs1 1 HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHH C IOMOIIBI0 TPUTOHOMETPUUIECCKOU
OKPY’KHOCTH. PenieHue TpuroHoMeTpu4ecKuX HEpaBEeHCTB.

OcCHOBHBIE METOIbI PELICHHUS TOKA3aTENbHBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPAIIUOHAIbHBIX HEPABEHCTB.

OcCHOBHBIE =~ METOABl  pEHIEHUsI CHUCTEeM UM  COBOKYNHOCTEW  palMOHAJbHBIX,
UPPALMOHATIbHBIX, IOKA3aTEIbHBIX U JIOTApU(PMUUYECKUX ypaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHnne ypaBHEHMI, CUCTEM M HEPABEHCTB K PEIICHUIO MaTEMaTUYECKHX 3a7ad U
3aa4 U3 PA3NUYHBIX O0JacTed HAyKW W pPEaTbHOW JKU3HH, HHTEPIPETAIUs ITOTYYCHHBIX
pe3yabTaTOB.

DOyHKIUM U rpadpuku

I'papux xommozunmu ¢yHkuuid. ['eomerpuueckne oOpa3bl ypaBHEHHMI M HEPABEHCTB Ha
KOOPAMHATHOW IUIOCKOCTH.

Tpuronomerpudeckue GyHKIIUH, UX CBOMCTBA U TpadUKH.

['paduueckne MeTonapl pEIICHHWS YpaBHEHUW W HEpaBeHCTB. [ 'paduyeckne MeTOIbI
peuieHus 3a/1a4 ¢ mapaMmeTpamu.

Hcnonb3oBanue rpadukoB (GYHKIUN 71 WCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOpBIE BOHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTemMaTH4yecKoro aHajimsa

[TpumeneHre NpoU3BOAHON K UCCIIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U SKCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHbBIIIETO 3HAYCHU I HEeTIPEPhIBHOW (DYHKIIMK HA OTpE3Ke.

[IpuMeHeHre NPOM3BOMHOM Il HAXOXKICHHUS HAWIY4IIEro pPEHIeHUS B NPHUKIAIHBIX
3ajavax, JAJs ONpeAeNieHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro GopMyloil uiu
rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3EMEHTAPHBIX
dbynakuwmii. [TpaBuia Hax0KIeHUS TEPBOOOPAZHBIX.



Nurterpan. ['eomeTpuyeckuil cMbIcil HHTErpasia. Beraucienue onpenenéHHOro WHTerpasia
no ¢popmyne Hetorona-Jleitbuuna.

[Ipumenenne wWHTErpana A HAXOXKACHHS IUIOMIAACH TUIOCKUX GUryp u 0o0BEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennii nuddepeHIMaTbHBIX YpaBHEHUH. MaTemMaTrndeckoe MOIeTupPOBaHUE
pPEAITBbHBIX MPOIIECCOB C MOMOIIBI0 UG (HEepeHIIMATHHBIX YPABHEHHIH.

* s o0y4arommxcs, HayapmMx od0yyeHue B 2022 roay, ObLIM MHTETPUPOBAHBI B AJIredpy
TeMbl 10 Kypcy «BeposiTHOCTH U CTATHCTHKA:

CoBMeCTHOE pacmpefeneHue ABYyX ClydallHbIX BenuduH. He3zaBucumbie ciydailHble
BEJTMYUHBI.

MaremaTuueckoe OXHJJIAHHE CIIy9alHOW BenwuuHbl (pacmpenencHus). I[lpumepsr
IPUMEHEHHUS MaTeMaTU4ecKOoro OKuJaHus (cTpaxoBaHue, JoTepes). MaremaTudeckoe
OKHMJIaHWEe OWHAPHOW CIydalHOW BETWYMHBI. MaTeMaTHuecKoe OXKHIaHHE CYMMBI CIIy4ailHBIX
BeJIMYMH. MaTeMaTHyecKoe 0XKHIaHuEe TEOMETPUIECKOTO U OMHOMHAIBHOTO pacpeaeICHUN.

Jucniepcusi W CTaHIApTHOE OTKJIOHEHWE CIyYalHOW BEIWYWHBI (pacrpeicsieHus ).
Hucnepcust OMHApHOW cioy4yailHOW BEeTWYMHBI. MaTeMaTH4ecKoe OXHUIAHWE MPOU3BEACHHS U
JUCIIEPCUsl CYMMBI HE3aBHUCUMBIX CIIy4alHBIX BEJIMUYMH. J(Mcriepcrs U CTaHIapTHOE OTKIOHEHHUE
OMHOMMAJIBHOTO pacrpenesieHus. Jlucnepcuss M CTaHIapTHOE OTKJIOHEHHE T'€OMETPHUYECKOTrO
pacrpeneneHus.

HepasenctBo YeOwiméBa. Teopema YeObmuéBa. Teopema beprymnn. 3akoH O0mbIIMx
yucen. BbeiOopouHblii MeTon ucciaenaoBaHuii. BreiOopounsie xapaktepuctuku. OlieHUBaHHE
BEPOSITHOCTH COOBITHS 1O BHIOOPOUYHBIM JaHHBIM. [IpoBepka MpOCTEHIINX TMIOTE3 C MOMOIIBIO
M3yYECHHBIX pacrpeieICHU.

HenpepeiBHble citydaiinble BenWduHBL. lIpumepsl. DyHKIHS IUIOTHOCTH BEPOSATHOCTH
pacnpenenenusi. PaBHOMEpHOE pacmpeieneHue M €ro CBOWCTBA. 3ajaud, NPUBOIAIINAE K
[IOKA3aTeIbHOMY pacIpeleIeHuIo. 3aJaud, MPUBOIALIME K HOPMAJIBHOMY paclpeaciCHUIO.
OYHKIMSA TUIOTHOCTH BEPOSITHOCTU TIOKA3aTEeNIbHOTO pachpeneneHus, (yHKIUS IUIOTHOCTU
BEPOATHOCTH HOpPMaJbHOrO pacnpezaeneHus. DyHKIUA IUIOTHOCTH M CBOWCTBA HOPMAJIBHOI'O
pacrpeneneHus.

[TocrnenoBaTenbHOCTh OJWHOYHBIX HE3aBUCUMBIX COOBITHI. 3aqadd, NPUBOASIINE K
pacnpenenenuto I[lyaccona.

KoBapuamus nByx ciydaiiHeix BennuuH. Kosdduuument nuueitHON Koppensiun.
CoBMecTHBIC HAOMIOJEHUS ABYX BeMWYWH. BbiOOpouHbIil K03 dunneHT koppensaun. Pazmmane
MEXIY JIMHEHHOM CBS3bI0 U IIPUYMHHO-CIICACTBEHHOM CBs3bl0. JIMHENHas perpeccus, METOX
HaMMEHBIIINX KBAJIpPaTOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOT' O AHAJIA3A» (YT JIYBJIEHHBIA
YPOBEHb) HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCKOro BOCIUTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMK  OOydYaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT'O WIE€HAa POCCHUHCKOr0 OOIeCcTBa, MPEACTABICHHE O MaTEMaTHUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHHH, MpOIEAyp TIpa)kIaHCKOro ooOuiecTBa
(BBIOOPBI, OMPOCHI M APYroe), YMEHHE B3aMMOACHCTBOBATH C COLMAIBHBIMA HHCTUTYTAaMH B
COOTBETCTBUU C MX (PYHKIUSIMH U Ha3HAYCHHUEM;



2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKEHHUS K MPOILIIOMY U
HACTOALLIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUKEHUN B
JIpYTUX HayKax, TEXHOJIOTHUSAX, cpepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOro  Hapona, cHOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH W AESITeNbHOCTbIO YYEHOrO, OCO3HAHME JHMYHOTO BKJa/Ja B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHMYECKOE  OTHOIIEHHWE K  MHUpPY, BKJIIOYash  3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyXACHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMSA:

c(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 37J0POBOTO
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA M OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
duzHYECKOe COBEPIICHCTBOBAHKE MPU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH TPYIOIIO0US, HHTEPEC K pa3IuyHbIM chepam
po(ecCHOHANLHOM JeSTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKONH M €€ MPUIOKCHHUSIMH, YMEHUE
CoBepIIaTh OCO3HAHHBIA BBIOOp Oyaymielt mpodeccuu ¥ pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy OOpa3oBaHUIO W
€caM000pa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAINPaBICHHOCTH;

7) 3K0JIOTMYeCKOr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUE BIHSHUA COLMAIBHO-
SKOHOMMYECKHUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00ATFHOTO  XapakTepa  JKOJOTHYECKHX  MpoOieM, OpHeHTalus Ha  [PUMCHEHHE
MaTeMATHYECKUX 3HAHUW IS PEUIeHHs 3a1ad B 00JacTH OKpYKAaIOIIEH Cpellbl, TIIaHUPOBaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMAaTUYECKON HayKu Kak cepsl
YeJIOBEYECKON NeSATENbHOCTH, 3TANOB €€ pa3BUTH M 3HAUMMOCTH JJISl Pa3BUTHUS LUBUIM3AIUH,
OBJIaJICHHUE SI3bIKOM MaTeMAaTHKH U MaTeMaTUYeCKON KyJIbTypOi Kak CPeICTBOM MO3HAHUS MUPA,
TOTOBHOCTb OCYIIECTBIISITh IPOECKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHAUBUAYAIBHO U
B IpYIIIIE.

METAINPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS
Ba3oBrble JJornueckue aeiicTBUA:
BBIABJIATE W XAPAKTCPHU30BATH CYHICCTBCHHBIC IIPU3HAKU MATCMATHYCCKUX O6’b€KTOB,
NOHATUH, OTHOWICHMH MEXAY TMOHATUAMH, (OpPMYTUpOBATH ONpEACTCHUS  MOHATHH,



YCTaHABIMBaTh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMM, OCHOBaHMUS NS 0000IIeHus Hu
CPaBHEHHUSI, KpUTEPUU TTPOBOJAUMOTO aHAIIN3A,

BOCIIPUHUMATh, (HOPMYIHpPOBATH W MPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTEIbHBIC H
OTpHULATENIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
MaHHBIX, HAOMIONEHWSX ©  YTBEPKICHUSX, TMpeuiaraTh KPUTEPUU JUIsl  BBISIBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEYUN;

JieNlaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUCHUI IO aHAJIOTHUH;

MPOBOANTH CAMOCTOSATEIBHO JI0Ka3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUM (MIPSAMBIC U
OT TIPOTUBHOTO), BHICTpAaWBaTh AapPryMEHTAIUIO, MPUBOAUTH MTPHUMEPHI W KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHS U BHIBOJIBI;

BBIOMpPATh CHOCOO pemeHus ydeOHOW 3amaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HambOoNee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENBHO BBIICTICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBarenLCKUeE AeliCTBHA:

HCIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATENbCKUIM MHCTPYMEHT MO3HaHUs, (OPMYyITUPOBAThH
BOTIPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUYUE, MPoOJIEeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

IPOBOAUTH CAMOCTOSITENIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHHUE IO
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBJIEHUS, IPOLIECCa, BBISBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMu, SIBICHUSIMH, TPOLIECCaMHU;

CaMOCTOSITENILHO (OPMYITUPOBATH 000OIIEHUSI U BBIBOBI MO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUs, HCCIIeI0BAaHus, OIICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3yIbTaTOB, BBIBOJOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISBJIATH JeUIUTHI HHPOPMAINH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC U IS
pelIeHUs 3a/1a4H;

BbIOMpaTh WHGOPMALMI0O W3 HCTOYHHKOB  PA3JIMYHBIX THUIIOB, aHAIM3HPOBATh,
CUCTEeMAaTU3UpPOBaTh U MHTEPOPETUPOBATH HMHQPOPMAIMIO pPa3IMYHBIX BHAOB U  (GopM
MpEeJICTaBICHMUS,

CTPYKTYypUpOBaTh  WHGPOpMAIMIO, TPEACTABIATH €€ B  pa3iuuHbIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAIE&KHOCTh HMH(GOPMALMU MO CAMOCTOATENBHO CHOPMYITHPOBAHHBIM
KPUTEPUSM.

KomMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe el cCTBUS

OO0menne:

BOCIIPHHUMATh U (DOPMYIHPOBATh CYXKJIEHHUS B COOTBETCTBHM C YCIOBUSAMHU U LEISIMU
OO0IIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXATh CBOIO TOYKY 3PEHUS B YCTHBIX M HHCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHHWS 10 XOAy pEIICHHWS 3a1auyd, KOMMEHTHPOBATH IIOJyYCHHBIN
pe3yibTar;

B Xoze OOCYX/JeHHUS 337aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemiaeMoii 3a/1aud, BHICKA3bIBATh HJICH, HAILICJICHHBIC HA IMOWCK PEIICHUsS, COMOCTABIATH CBOU



CYXJICHUS C CY)KICHUSMHU JPYTUX YYaCTHUKOB JHMAiOra, OOHapYKHBaTh Pa3jiMyMe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe HOpMyIUPOBATh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MNPpCACTAaBJIAThL PC3YJIbTAaThl PCIICHHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUS, ITPOCKTA,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaT BBICTYIUICHHSI € Yy4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayIUTOPHH.

Pery1siTuBHBIEe yHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranmn3anus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHUS 3a7aud, BbIOMpaTh CIOCOO pEleHUs ¢ y4EToM
UMEIOLINXCA PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAaThb M KOPPEKTHPOBATH
BapUaHTHI pEIICHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJVIEKT:

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCun Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
U MBICIUTENbHBIX TPOIECCOB, HX pE3yabTaTOB, BIAAETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysibTaTa PelIeHUs MaTeMaTHUeCKOM 3a/1auu;

NpPEIBUAETh TPYJHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 33a/1a4d, BHOCUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HaWJCHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBHUSM, OOBSCHATH TNPUYMHBI
JOCTIDKEHUSI WM HEJOCTIDKEHHS pe3yJbTaTOB JEATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTb
OLICHKY TPHUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJILHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHJAHOW M MHIUBUAYaJIbHOU paboTHI mpu
pemieHNMH y4eOHBIX 3ahay, MPUHUMATh LEJNb COBMECTHOM JeATeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM PaOOTHI, pacmnpenensaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MIPOIIeCC U Pe3ynbTaT paboThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboThl (0O0CyXIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTh paOOThl M KOOPAMHUPOBATH CBOM JCHCTBHS C
IpYTMMH YI€HaMH KOMAaHZbl, OLIEHWBAaTh KAayecTBO CBOEro BKJaJa B OOMIMI MPOIYKT IO
KpUTEpUIM, cHOpMYINPOBAHHBIM YYACTHUKAMH B3aUMO/IEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiaacce oOyyaromuicsi MOJYYUT CIEAYIOUIME MpPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paldoueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasa
MaTEMaTHYECKOr0 aHAJIN3a»:

Yucia U BLIYMCIICHUA:

CBOOOJHO OIEPUPOBATH MOHATUAMU: PAMOHAIBHOE YHCIIO0, OECKOHEUHAs! TePUOINUECKas
IpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACHCTBUTEIHHBIX
Yucesl, MOyJIb IeCTBUTEIBHOTO YUCIIA;

IPUMEHSATH IPOOU U MPOLIEHTHI I peIeHHsI IPUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpaciei
3HAHUU U PEAIbHOU KU3HY,

NPUMEHATh TPUOMKEHHBIC BBIUYUCIICHUS, TPABWIA OKPYIJICHHS, NMPHUKUAKY U OICHKY
pe3yabTaTa BEIYMCICHUIH;



CBOOOZHO ONEpUPOBATh IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
HNOIXOAALIYI0 (OpPMY 3alUCH ACUCTBUTEIBHBIX YHCEN JJIS pPEIICHHUs MPaKTHYECKUX 3ahad U
MIPEJICTABICHUS JaHHBIX;

CcBOOOHO OTIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYypaJIbHOM CTETEHU;

CBOOOHO ONEPUPOBATH MOHATHEM: CTEMEHb C PAllMOHATIbHBIM MIOKa3aTelleM;

CBOOOJHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcIa, NECATUYHBIE M HATypajbHbIC
J0TapuQMmBbl;

CBOOOJHO OMEpUPOBATH MOHATHSMHU: CHUHYC, KOCHMHYC, TaHTE€HC, KOTAaHTE€HC YHCIIOBOIO
apryMeHTa;

OTIEpPUPOBATH MOHATHAMU: APKCUHYC, ApKKOCHHYC M apKTaHI€HC YHCIOBOTO apTyMEHTa.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTh  TMOHATHUSIMU:  TOXKIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI U YPAaBHEHUS-CIIEJCTBUS, PABHOCHIIbHbIC HEPABEHCTBA;

NPUMEHSTh PA3UYHbIE METOABl PEIICHUS PAIMOHATBHBIX M JPOOHO-PAMOHATBHBIX
YpaBHEHUI, TPUMEHSATH METO]] MHTEPBAJIOB VISl PEIIICHUSI HEPABEHCTB;

CBOOOJHO OMEpUpPOBATh MOHSTUSIMH: MHOTOUJIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 GUIMEeHTaMH, KOPHH MHOTOWIEHA, MPUMEHSTh JAeJeHHe MHOIOWIeHa Ha
MHOTOYJIEH ¢ OCTaTKOM, TeopeMy be3y u Teopemy Buera ans pemenus 3aaad;

CBOOOMHO OMEpPUPOBATh MOHITHSIMH: CHUCTeMa JIMHEWHBIX YpaBHCHH, MaTpuIla,
ONpeAeUuTeNb MaTpullbl 2 X 2 M €ro TeOMETPUYECKH CMBIC], HCMIOJIb30BaTh CBOMCTBA
onpeAenuTens 2 X 2 g BBIYUCIECHUS €ro 3Hau€HUs, IPUMEHSATh ONMpPENeIUTENN AJis pelleHus
CHCTEMBl JHMHEWHBIX YPaBHEHUI, MOJEIMPOBATH PEAIbHbIE CUTYAI[MH C MOMOIIBIO CHUCTEMBI
JUHEWHBIX YpaBHEHHH, UCCIENI0BaTh IOCTPOEHHBIE MOJAEIH C TMOMOINBI0O MAaTpull H
ornpeenuTeNel, UHTePIPETUPOBATh MOTYYCHHbIN pe3yNbTar;

WCITOJIH30BaTh CBOMCTBA JIEHCTBHI C KOPHAMH JIJIsl TPEOOPa30BaHUs BBIPAKCHUH;

BBIMIOJIHATh ~ MPEOOpa30oBaHUsl  YHCIOBBIX  BBIPDAKEHHH, COAEp)KAIIMX CTENEHH C
paIMOHATBLHBIM MTOKA3aTENIEeM;

WCIIOJIh30BaTh  CBOMCTBAa  JjiorapudMoOB i NpeoOpa3oBaHUsl  JIOTApUPMUUIECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEPUPOBATH  MOHATHAMHU:  HPpPALMOHANbHbIE,  ITOKa3aTelbHblE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOAUTh MX PELICHHs C MOMOIIbI0 PABHOCHIIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUeckHe  (QopMyibl Uil  IpeoOpazoBaHUs
TPUTOHOMETPHUECKUX BBIPAKCHUN;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPUMEHATH
HeoOxoauMble (POPMYJIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJIEJIMPOBaTh peajibHble CHUTYallud Ha fA3bIKE aireOpbl, COCTABISATH BBIPAKECHMUS,
yYpaBHEHMsI, HEpPAaBEHCTBAa IO YCJIOBUIO 3a/ayM, HCCIENOBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

@OyHKuuM U rpapukm:

CBOOOJIHO ONEPHPOBATH MOHATHAMU: (YHKIIHS, CIOCOOBI 3adaHusi (PYHKIIMH, B3aHMHO
oOpatHble (QYHKUIUHU, KOMIO3UIUS (DyHKIUH, rpaduk (yHKIHMH, BBIIOIHATH >JIEMEHTapHbIC
npeoOpa3oBaHus rpaguKoB HyHKIIMIA;

CBOOOZHO OMNEpUPOBATH MOHATUSAMU: O0JACTh OIpEAeTeHUs] U MHOXKECTBO 3HAUYCHMIA
byHKIMYN, HYIH QYHKIWH, TPOMEKYTKH 3HAKOMOCTOSHCTBA;



CBOOOJHO ONEPUPOBATH MOHATHSAMU: YETHBIE M HEYETHBIC (DYHKIUHU, NEPUOIUYECKHE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (YHKUUH, MaKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HanOoJIbIIIee M HaUMEHbIIIee 3HaUeHNnEe (PYHKIIUU HAa IPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CTENEHHas (DYHKIMS C HATypaJbHbIM U ILEJIbIM
nokaszareseM, rpauk CTeNeHHON (YHKIMM C HaTypajJbHbIM U LIEJIbIM IOKa3aTeleM, rpaduk
KOPHS N-Oi CTETEeHH KaK (YHKIIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEepUpOBATh MOHATHAMM: JMHEWHas, KBaJpaTu4yHas W ApoOHO-IHMHEHHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOEHUE UX IPA(PUKOB;

CBOOOJHO ONEpHPOBATh MOHATUSAMM: IOKa3aTelbHas W Jorapupmuueckas GyHKLIUHU, UX
CBOWCTBA U IrpadUKH, UCIIOIB30BaTh UX I'padUKHU IS peIIeHUs] ypaBHEHUI;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: TPUTOHOMETPHYECKAs OKPY)KHOCTb, ONpeAeTICHHE
TPUTOHOMETPHUUYECKUX (DYHKLUN YHUCIOBOTO apryMeHTa;

UCMONb30BaTh rpaduku (PyHKIUHM A7 MCCIIeAOBaHMS IPOLIECCOB U 3aBUCUMOCTEM mpu
pelIeHUH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB M PEANbHOM KU3HH, BBIpaXaTb (HopMylaamu
3aBUCUMOCTH MEXy BEIMYMHAMY;

Havajia MaTeMaTH4eCKOI0 aHAJIHM3a:

CBOOOJHO OIEPUPOBATH MOHATHAMHU: apupMeTHUecKass U reoMeTpudecKasl Imporpeccus,
0ecKOHEeuHO yOBIBaIOIIasi FeOMETPUYECKasi IPOTPECCHs], TUHEHHBIN U SKCIIOHEHIUAIBHBIA POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh NIPECTABICHUE O KOHCTAHTE,

MCIIOJIb30BaTh IIPOIPECCUH IS PELICHMs] PEAJIBHBIX 3aa4 IPUKJIAJIHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATUSAMM:  IIOCIEJOBATEIBHOCTh, CHOCOOBI  3aJaHus
II0CJIE0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIEA0BATEILHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTUYECKOTO aHaTN3a KaK aHalin3a OECKOHEYHO MaJlbIX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH,

CBOOOJHO OIEpPHPOBATH MOHATHEM: (DYHKIMS, HENpepbIBHash Ha OTpE3Ke, NMPUMEHATH
CBOWCTBA HEMIPEPBIBHBIX (DYHKUUH [T peIICHHs 3aa4;

CBOOOJHO ONIEpUPOBaTh MOHATUAMU: II€pBas M BTOpas MPOM3BOJAHBIE (DYHKIIHH,
KacaresibHas K TpaduKy QyHKINN;

BBIUNCIIATh IPOU3BOIHBIE CYMMBI, INPOM3BEAEHUS, YAaCTHOTO M KOMIIO3MLIMU JBYX
(GyHKUNH, 3HATh TPOU3BOIHBIC JIEMEHTAPHBIX (YHKINH;

UCIIOJIb30BaTh T€OMETPUUYECKUH U (GU3NUECKUI CMBICI POU3BOIHOM /7S peIlIeHHs 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEpAIIMU HaJl MHOXKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar Jiisl ONHMCAaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHNH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB;

CBOOOJHO ONEpUPOBaTh IOHATUSAMM: OIPEJCIIEHUE, TEOpeMa, YpPaBHEHUE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YecKOro OOBEKTa, JOKa3aTelbCTBO, pABHOCWIIbHBIE YpaBHEHHS W
HEPABEHCTBA.

* st o0yyarommxcs, HayapmMx od0ydenue B 2022 roay, pe3yJabTarhl 0 KYpCy
«BeposiITHOCTH U CTATHCTHKA»:

CBOOOJHO ONEpPHPOBATH MOHATHAMMU: Tpad, MIOCKui rpad, cBsa3HbINA Tpad, nmyTs B rpade,
IIeTIb, IUKJI, IEPEBO, CTENICHb BEPIINHBI, IEPEBO CIy4allHOTO 3KCIIEPUMEHTA;



CBOOOJIHO OMEpPUPOBATh TMOHATHUSAMH: CIYYalHBIA SKCIEPUMEHT (OIBIT), CIIydaiHOE
COOBITHE, AJIEMEHTapHOE CIIy4ailHOe COOBITHE (DJIIEMEHTapHBIA HCXOJ) CIy4yalfHOTO OIBITa,
HAXOJUTh BEPOSITHOCTH COOBITUH B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH;

HAXOAUTh U (POPMYIUPOBATH COOBITHS: IMEpecedyeHue, o0beIUHEHUE JAHHBIX COOBITHIA,
coObITHE, TPOTUBOIOJIOKHOE JAHHOMY, HCIOJIb30BaTh JAWarpaMMbl Diliepa, KOOpAUHATHYIO
OpsIMYyIO /I pElIeHUs 3ajad, I0Jb30BaThCsl (OPMYION CIOXKEHHS BEPOATHOCTEH st
BEPOSITHOCTEH IBYX M TPEX CIIYYaHBIX COOBITHIA;

OIEpUpPOBaTh MOHSTHUSAMU:  YCIOBHAs BEPOSATHOCTb, YMHOXEHHME BEPOSTHOCTEM,
HE3aBUCHUMbIE COOBITHS, JEPEBO CIyYailHOTO IKCIEPUMEHTA, HAXOAUTh BEPOSTHOCTU COOBITUH C
MOMOIIBIO MPaBUJIa YMHOXKEHHS, JEpeBa CIY4alHOTO OIbITA, MCIOIh30BaTh (DOPMYITY MOTHON
BeposiTHOCTH, opmyny baiteca mpu pemeHun 3aaad, OnpenessTh HE3aBUCUMOCTb COOBITHI TIO
dopmyIie U o OpraHu3aly CIIy4aifHOTO SKCIIEPUMEHTA;

NPUMEHSTh H3y4YeHHblE KOMOWHATOpPHBIE (QOPMYJbl [UIsl TEPEYUCICHUS D3JIEMEHTOB
MHOKECTB, JJIEMEHTapHBIX COOBITUI CIIy4allHOTO OIBITa, PEHICHUS 3aJad 10 TEOpUHr
BEPOSATHOCTEM;

CBOOOJHO OMEPUPOBATH MOHATUSIMU: OMHAPHBIN CITy4ailHBIA OMBIT (UCIBITAHKUE), YCIEX U
HeyJaya, HE3aBUCHUMBbIE HCIIBITAHMS, CEpUs WCIBITAHWN, HAXOAUTH BEPOSTHOCTU COOBITHUM: B
CepHUM UCTIBITAHUN J0 MIEPBOrO yCIexa, B CEpUU UCTbITaHUM bepHyIu, B OnbITe, CBI3aHHOM CO
CITy4allHBIM BEIOOPOM M3 KOHEYHOW COBOKYITHOCTH;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  CIOy4aiiHash  BeJIMYMHA,  paclpeleseHue
BEPOSATHOCTEH, IUarpaMMa pacrpeneieHus, OMHapHas ciy4aiiHas BETUYHMHA, T€OMETPUUECKOE,
OMHOMMAJIBHOE paclpe/ieieHUe.

K xonmy oOyuenuss B 11 kiacce oOyyaromuicsi MOJYYUT CIEAYIOUIME MpPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasa
MaTEMaTHYECKOr0 aHAJIN3a»:

Yucia U BLIYMCICHUA:

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: HATYpPaJIbHOE M II€JI0€ YHUCIO, MHOXECTBA
HATYpaJbHBIX M IIEJBIX YHUCEI, UCIOIb30BaTh MpU3Haku aenumocty nensix yrncen, HOJ[ u HOK
HATypaJbHbBIX YHCEI IS PELICHUs 3a7a4, IPUMEHATh anroput™M EBkinaa;

CcBOOOJHO ONEPUPOBATh MOHATUEM OCTATKa IO MOJYJIIO, 3alIUChIBATh HATypallbHbIE YUCIIA
B Pa3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUMCIICHMUS;

CBOOOJHO ONEPUPOBATH MOHATHAMM: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
YHces, MPEICTaBIIATh KOMIUIEKCHBIC YHCIa B areOpandeckoi U TPUTOHOMETPUYECKOi (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIUU C HUMHU U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  OINEpPUPOBATH  MOHATUAMHU:  HPpPALMOHANbHbIE,  ITOKa3aTelbHbIE U
Jorapu(pMHUECKUE HEPABEHCTBA, HAXOAUTh X PEIICHUS C TOMOIIBIO PABHOCHIIBHBIX IIEPEX0/I0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJHO OIEpUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHSATh
HEo0XoauMbIe (OPMYIIBI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCWIIBHBIE CUCTEMBI M CUCTEMBI-CIIEAACTBUS, HAXOAUTh PELICHUs] CUCTEMbI U COBOKYITHOCTEH
palMOHAIBHBIX, WPPALMOHANBHBIX, IIOKA3aTENbHbIX W JOrapU(pMHUECKUX YpaBHEHHH WU
HEPaBEHCTB;

pemaTh panMoHANbHbIE, HUppalMOHANbHBIE, IIOKa3aTelbHbIe, JOorapupMmuyeckue u
TPUTOHOMETPUUYECKUE YPAaBHEHMSI U HEPABEHCTBA, COAEPIKAINE MOAYIIH U ITapaMeTphl;



IPUMEHSATh TpapUuecKue METOIbI ISl PELIEHNs] YPaBHEHUI 1 HEPABEHCTB, a TaKXkKe 3a1ay
C MmapaMeTpaMu;

MOJICIUPOBATh pEAIbHbIE CUTYallud Ha S3bIKE aiureOpbl, COCTaBJIATh BBIPAKCHUS,
YPaBHEHMsI, HEPAaBEHCTBA M HMX CHCTEMBI IO YCIOBUIO 3a/a4M, HCCIEI0BaTh IOCTPOCHHBIE
MO/JIEJIN C UCIIOIb30BAHUEM allllapaTa aareopbl, THTEPIPETUPOBAThH MOIYYEHHBIA PE3ysIbTaT.

DyHKIUHA U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULUHU (PYHKIUI C TOMOIIBIO 3JEMEHTApPHOTO HCCIEIOBAHUS U
CBOMCTB KOMIIO3UITUHU ABYX (DYHKITUI;

CTPOUTh TIeOMEeTpUYecKHe o00pa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPJMHATHOU
IUIOCKOCTH;

CBOOOTHO OTIEPHPOBATH MOHATHAMHU: TPAUKU TPUTOHOMETPHUUECKUX ()YHKIIHIA;

IPUMEHATh QYHKIMH JUI1 MOJEITUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX IPOLIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIM3a:

UCTOJIb30BaTh MPOM3BOIHYIO JUISI HCCIEeNOBaHMA (YHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJAUTh HauOoblIee U HAUMEHbIIee 3HaUeHUs (PYHKIMHM HENPEPBIBHON Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO AJISl HAXOXJIEHUS HAWIY4IIEero PEeIleHUs B MPUKIAIHBIX, B
TOM YHCJIE COIMAJIbHO-3KOHOMHUYECKHX, 3a/adax, UL ONpEAETICHUS CKOPOCTU M YCKOPEHHS
npoiiecca, 3a1aHHOTo (opMYyIIOi 1Tl rpaduKom;

CBOOOJHO ONEpUPOBATh MOHATUAMU: IEPBOOOPA3HAasi, ONPeIeIEHHBIN UHTErpall, HAXOAUTh
IEpBOOOPA3HbIE IEMEHTAPHBIX (YHKIMHA M BBIYUCIATH HHTErpan no ¢opmyne HbproToHa-
Jleiibuuma;

HaXOJUTh IJIOUIA]IU TIOCKUX QUTYp U 00BEMBI TEJT ¢ TOMOILBIO UHTETPaa;

UMETh MpPEJCTABICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHMM Ha IPUMEpPE COCTaBJICHUS
nuddepeHIMaTbHBIX YPAaBHCHHU;

pemaTh NpUKIaJHbIe 3a/1a4d, B TOM YHCIE COLHAIbHO-DKOHOMHUYECKOTO U (PU3MUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIM3a.

* st o0y4arommxcs, HayapmMx od0ydenue B 2022 roay, pe3yJabTarhl 0 KypCy
«BeposiITHOCTD U CTATHCTHKA:

OIIEpUPOBATh TOHATHSAMU: COBMECTHOE pACIpe/esieHHe J[BYX CIIyYailHbIX BEJIHYHH,
UCIIOJIb30BaTh TAOJIMIly COBMECTHOTO PACIIPECIICHUS IBYX CIIy4YailHBIX BEJTMYUH /IS BBIACTICHUS
pacrpeneneHus KaKI0i BEINYNHBI, OTIPE/ICIICHHS HE3aBUCUMOCTH CITyYaifHBIX BEINYNH;

CBOOOJHO OMNEPUPOBATH MOHATHEM MATEMaTHUECKOTO OXHJIAHUS CIydyailHOW BETHMYMHBI
(pactpesneneHus), MPUMEHATh CBOWCTBA MAaTEMaTHUECKOTO OXKHIAHWSA IPH PEIICHWH 3ajad,
BBIYUCIISITH MATEMATUYECKOE OXKHUIaHuEe OMHOMHUAILHOTO U T€OMETPUYECKOT0 pacpeieTIeHUl;

CBOOO/IHO OIEPUPOBATH MOHATHAMH: IHMCHEPCHS, CTAHIAPTHOE OTKIOHEHHE CIy4aiHOMH
BEJINYMHBI, NPUMEHATh CBOMCTBA IHMCIIEPCHUU CIIy4aifHOW BEJIMYMHBI (paclpencieHHs) MpH
peUIeHNN 3a/1ad, BBIYUCIATH IUCIEPCHUI0 M CTAaHAAPTHOE OTKIOHEHHE TI'€OMETPUYECKOro M
OMHOMMAJIBHOTO pacpeaeIeHNH;

BBIYHCIIATE BHIOOPOYHBIE XapaKTEPHCTUKH 1O JAHHOW BBHIOOpDKE W  OIIEHUBATh
XapaKTEePUCTHKN TE€HEPAIbHOM COBOKYMHOCTH JAHHBIX I10 BBIOOPOYHBIM XapaKTEPUCTHKAM.
OueHuBaTh BEPOSTHOCTH COOBITHH M TPOBEPATh NPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3HI,
MOJIB3YSICh U3YUYEHHBIMH paclpe/ieICHUsIMHU.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo 4acos DJIeKTPOHHBIE
Ne (undposbie)
o/ HanmenoBanue pasiejioB 4 TeM NPOrpamMMbl Beero Konrpoubusie  IIpakTuueckue 06pazoBaTENBHBIE
padoThI padoThI pecypesr
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBl IMHENHBIX YPAaBHEHUN
) Oynknuu u rpaduku. CternenHast GyHKIUS ¢ 2 1
LETIBIM MTOKa3aTeIeM
3 Apudmernueckuil KOpeHb N-0i CTENEeHH. 15 1
HppauunonaibHble ypaBHEHUS
4 [ToxazarenbHas pynkius. [TokasarenpHble 10 1 https://resh.edu.ru/
YpaBHEHHUS
5 Jlorapudmuueckas pynkmnus. Jlorapudgmudeckue 18 1
YpaBHEHUS
TpuroHomerpudecKue BEIPAKEHNS U YPABHEHUS 22 1
[TocnenoBaTeTbHOCTH U TPOTPECCHU 10 1
HenpepoiBabie pynkuuu. [IponzBoanas 20 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AIUS 5 )
3HAHUU
10 BepositHoCcTh M cTaTucTHKA™ 34%
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

* TeMbl HHTETPUPOBAHBI B Pa3/ieibl Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOr0 aHaIH3ay




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmbl Bcero Kontpoabubie  Tpakruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
| I/IccneL[OBaHI:Ie GYHKIHHI ¢ TTOMOIIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasnas u UHTETpal 12 1
3 ['padpuiku TpuroHOMETpHUECKUX (PYHKITUH. 14 1
TpuronomeTpuyecKkrue HEpaBeHCTBA
4 HppanuonanbHble, OKa3aTEIbHbBIE U 24 |
JorapudMuyuecKkre HepaBeHCTBa
KomruiekcHbie unciia 10 1 https://resh.edu.ru/
Harypanbhbie u 1enbie yncia 10 1
CucreMbl palioHaTBHBIX, HPPALMOHATBHBIX
7 NOKa3aTeIbHBIX U JIOTapu(HMUIECKUX 12 1
ypaBHEHHUI
8 3amauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINA 2 )
3HaHUHI
10 BeposiTHOCTB 1 cTaTuCcTHKA™® 33%*
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 10 0

* TeMbl HHTETPUPOBAHBI B pa3/ieibl Kypca «Anredpa v Hayaja MaTeMaTUYeCKOro aHaTnu3a»




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

MaremaTrka: anreOpa v Hayaja MaTeMaTHYeCKOT0O aHajImn3a, reoMeTpus. Anredpa u Havaia
MaTeMaTHYeCKOro aHanm3a (B 2 yacTsax)/ mon penakuueid Mopakosuua A.T.

METOJUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

1. Anrebpa m Hayanma maTemarmueckoro aHanmmsa. 10 xmacce. B 2u. Y.2. 3agaunuk ans
o0mieo0pa3oBaTenbHBIX — yupexacHuil  (mpodwuinbHBIE  ypoBenb) / A.I.MopakoBud,
I1.B.CemenoB. — M.: Muemo3susa, 2009. — 343c.

2. Anrebpa m Havalia mMaTeMaTH4ecKOro aHanmuza. 11 kmacc (mpoduiIbHBIN YPOBEHB):
MeToandeckoe nocooue st yuurens / A.I.Mopakosuuy, I1.B.CemenoB. — M.: MHemo3uHa,
2010. - 191c.

3. Anrebpa u Havanma matemaruueckoro anamusa. 11 xmacc. B 24. U.2. 3agaunuk s
y4amuxcst 001ieoopa3zoBaTenbHbIX yUpexkaeHui (mpoguabHbid ypoBeHb) / A.I.MopakoBuy,
u ap. nox pea. A.I'Mopakosuua — M.: Muemo3una, 2009. — 264c.

4. AunreOpa m Hayana maremaruyeckoro ananmuza. KontposbHble pabotsl ans 10xmacca
JUIs1 00111e00pa3oBaTeIbHBIX YUpeKIeHUN (podmiibHb ypoBens) / B.M.I'mu30ypr; nox pen.
A.I''Mopakosuda — M.: Muemosuna, 2007. — 62c.

5. Aunrebpa m Hadayia Marematudeckoro aHaim3a. KoHTposbHbie paboThl mis 11kimacca
TSl 00111€00pa30BaTENbHBIX YUpexkaeHUH (MpoduibHbI ypoBeHb) / B.U.I'mu30ypr; mox pe.
A.I''Mopakosuua — M.: Muemosuna, 2008. — 55c.

6. Hopodees, I'.B. COopHUK 3a1aHUI I TOATOTOBKH U IPOBECHUS IMMCHbMEHHOTO
’K3aMeHa 1o MaTeMartuke (Kypc A) u anreOpe u Havanam aHanmusa (Kypc B) 3a kype cpenneit
mkoisl. 11 kmace / I'.B. Jlopodees, I'.K. Mypasun, E.A. Cenosa. — 10-e u311./, cTepeoTu. —
M.: JIpoda, 2007.

7. Hynaunsia. FO.I1. KortponbHabie paboThl Mo anredpe u Havanam aHanu3sa: 1 1kmacc:
MaTepHuabl I YPOBHEBOTO 00ydeHus: K yueOnuky nox pea. A.H.Kommoroposa «Anrebpa u
Havaya aHanu3a. 10-11 kmaces» / FOI1 Qynaunsia, B.JI.Kponrays — M.: M3natenscTBo
«Ox3ameny, 2008. — 62c.

8. KouTponbHo-u3MepurenbHble MaTepuainsl. AnreOpa u Havana aHanusa: 11kmacc /

Cocrt. A.H. Pypykun. — M.: BAKO, 2011. — 96c.

9. Kpamop B.C. IloBTOpsiem M cHcTeMaTH3UpyeM IIKOJBHBIA Kypc anreOpbl M Haudaia
ananu3za. — M.: IIpocsemenue, 1990.

10. JIutBunenko B.H., MopakoBuu A.I'. [lpakTukymM Mo 3JI€eMEHTApHOW MaTEMAaTHKE:
Anrebpa. Tpuronomerpus.: yaebHoe mocodue st yuamniuxcs. — M.: IIpocsemenne, 1991.

11. Pypykun A.H., bposkosa E.B., Jlynenko I".B. u ap. [Toypounsie pazpaboTku 1o
anreOpe u Havanam aHanu3a: 1 1kmacc. — M.: BAKO, 2009. — 336c.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Hudposas 6udaunorexa [[OK

2. Enunas xomnexuus [Hudpossix O6pazoBaTenbHbIX Pecypcos.
3. Poccuiickas OnexktponHas [lkosna



