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IHOACHUTEJIBHASA 3AIIMCKA

VYueOHsplii Kypc «AnreOpa ¥ Hadajga MaTeMAaTUYECKOTO aHAIIM3a» SBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B TPOrpaMMe cpefaHero oOiiero oOpa3oBaHWs,
IIOCKOJIbKY, C OJHON CTOpPOHBI, OH OOECIIEUMBACT MHCTPYMEHTAJIbHYIO 0a3zy uis
M3YUYEHUS! BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYroi CTOPOHBI, (OPMUPYET
JIOTHYECKOe M aOCTPaKTHOE MBIIIICHHE 00Yy4Yalouxcs Ha ypOBHE, HEOOXOAUMOM
1JI1 OCBOEHUSI MH(POPMATHKH, 0OIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTUX
AUCUMILIMH. B pamkax naHHOro y4yeOHOro Kypca oOydaroluecsl OBJIaJEBAIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KOTopass (OpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eCcKon (hopme.

VY4eOHblil Kypc aireOpsl U HayaJl MaTeMaTHYEeCKOI'O aHajln3a 3aKJaJbIBaeT
OCHOBY Ui YCIEUIHOI'O OBJIQJCHHUS 3aKOHAaMU (U3UKHU, XUMUHM, OHOJIOTHUH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIUNA pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMU JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX JJS JalbHEWIIEro oOpa3oBaHUS U B
IIOBCETHEBHOM XKM3HU. B TO ke Bpems OBiajeHHE aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKLUMSIMU anreOpbl MU MaTEMaTUYECKOrO aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HCTUHHOCTb, JIOKa3bIBATh
YTBEPKJICHHs ¢ TOMOIIBIO MHAYKIWN M PacCyXJaTh JEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHNEe ¥ KOHKpPETH3aluio, a0CTparupoBaHUE W AHAJIOTUIO, (GOopMHUpyeT
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone m3yueHuss yuyeOHOro kypca «Ainredpa ¥ Havajlla MaTeMaTH4eCKOro
aHaln3a» O0ydYarolluecs IMOJIy4aroT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIEN peallbHbIX CUTyaluH,
UHTEPOpPETallud  TOJYYEHHBIX  PEHIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B TMpPUPOJE, HAyKe U HCKYCCTBE, C
BBIIAIOIIUMUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMH.

VY4eOHblli Kypc 00JIaJaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIHAJIOM,
KOTOPBIM peanu3yeTcss Kak uepe3 Y4eOHBbI Marepualn, CHocoOCTBYIOIIUN
(GbopMUPOBaHHIO HAYYHOTO MHPOBO33PEHMS, TaK M 4Yepe3 crneuuduky ydeOHOi
JESITEeNbHOCTH, TpeOyIolmell MpOJOKUTEIbHOW  KOHIIEHTpAlMM BHUMAaHUS,
CaMOCTOSITEJIBHOCTH, ~aKKypaTHOCTU M  OTBETCTBEHHOCTH 3a  IOJIy4YEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHusi aiareOpe W HavajlaM MaTeMaTHYECKOTO
aHaJIn3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykrype ydeOHoro kypca «Ainrebpa M Hauvajza MaTEeMaTHYECKOIO
aHaJIKM3a» BBIIEIEHBI CIEIYIOLIUE COAECpKATENbHO-METOANYECKUE TUHUM: «Hucna
U BeIYMCIeHU, «DyHKUIMN u rpadukm», «YpaBHEHUS U HepaBeHCTBay, «Hauamna



MaTeMaTU4YeCKOro aHanmu3a», «MHOoXecTBa U JIOTHKa». Bce OCHOBHBIE
COJIEP)KATEIIbHO-METOANYECKAE JIMHUM W3y4YaloTCs Ha TMPOTHKEHUU JIBYX JIET
oOy4yeHHs Ha YpPOBHE CpEIHEro oOuiero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSISA
ApYyT Jpyra U MOCTENEHHO HACHINAsACh HOBBIMU T€MaMHU W pasnenamu. JlaHHbBIN
y4eOHBI KypC SBISIETCS WMHTETPATHUBHBIM, TIOCKOJIbKY OOBeAMHSIET B cebe
COJIEp)KaHUE HECKOJbKMX MaTEeMaTHYECKUX AWCIUIUINH, TaKuX Kak aireopa,
TPUTOHOMETPHSI, MaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4YecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAEeBalOT BcE Oolee
IUPOKUM MAaTEMATHYECKHUM aliapaToM, Y HUX MOCIEI0BATENbHO (HOPMUpPYETCS U
COBEPIIICHCTBYETCS YMEHHE CTPOUTh MAaTEeMaTHYeCKyl0 MOJEIbh peabHOM
CUTYaIlNH, PUMEHATh 3HAHUS, TIOJyYCHHBIEC TIPU M3yYCHUH YUCOHOTO Kypca, s
pEeIIeHUsI CAaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTEMaTHYECKOW 3a7au, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopeprkaTeabHO-METOAUYECKass JTUHUA «YKclia ¥ BBIYHMCICHHUS» 3aBEpIIacT
dbopMUpOBaHNE HABBIKOB MCIOIH30BAHMS JICUCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTr0 00111ero 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpazoBaHus 0co0O€ BHUMaHuUe yaenseTcs  (OPMUPOBAHHIO  HABBIKOB
palMOHANTBHBIX BBIUYMCICHHUN, BKIIOYAMOIINX B CeOs HMCIOIB30BAaHUE PA3THMUHBIX
dbopM 3amucu YHWCIa, YMEHHE JelaTh NPHUKUAKY, BBIMOJIHATH MPUOIMIKEHHBIC
BBIYHCIICHUS, OIICHWBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMHU
KOHCTAHTaMU. 3HAaKOMbIe OOYydYalOIIMMCS MHOXECTBA HATYPaIbHBIX, IEJBIX,
paliOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHbIE €My cCIenu(puIecKue 3aJaud W ONepaluu: JeJIeHWEe HaIelo,
ONEPUPOBAHUE OCTaTKaMM Ha MHOXECTBE LENbIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHANTBHBIX ¥ MPPAMOHAIBHBIX YHCEN, apUPMETHICCKHIE OINEpaIiH, a TAKKe
W3BIICYCHUE KOPHS HATYpaJbHOW CTETEHW HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapsi mocienoBaTenTbHOMY pPACIIMPEHHUIO Kpyra HCHOJIB3YyeMBIX YHCET |
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIsl PEIICHUs Pa3IMYHbIX 3a]ad
dbopMupyeTcsi TPeCTaBICHNE O €IUHCTBE MATeMaTUKH KaK HayKH U €€ poJd B
MOCTPOCHUU MOJIEJIeH peallbHOTO MHpa, MIMPOKO HCIONIB3YIOTCA 0000IIeHue u
KOHKPETH3AIHSL.

Jluans «YpaBHEHHMsI M HEPABEHCTBA» PEATM3yEeTCS Ha MPOTSHKEHWU BCETO
oOyueHHusi Ha YpOBHE CpEIHEro oO0Iero oOpa3oBaHUs, TMOCKOIBKY B KaXIOM
pasaene llporpamMMmbl TPemTyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbraTe OOydarol[uecsl OBIAACBAIOT PA3NUYHBIMU METOJAaMU PEIICHUs
paIlMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JIOTApU(PMHUYECKUX U
TPUTOHOMETPHUYECKUX ypaBHEHWH, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajad,
cofiepKammx mapameTpel. [lodydeHHBIE YMEHHS IIMPOKO HCHOIB3YIOTCS MpH



UCCIeTOBaHNH (DYHKIMM C TIOMOIIBI0 MTPOU3BOJHOM, MPU PEIICHUN TPUKIATHBIX
3a/la4y M 3371a4 Ha HaXOXJACHUE HAHOONBIINX U HAMMEHBIINX 3HAYCHUN (DYHKIIUH.
JlanHas coqep)kaTesibHas JUHUS BKJIIOYAeT B ceOsl Takke HOpMUpPOBAHUE YMEHUI
BBIMIONHATL  pacu€Tel 1o  (dopmynaMm, mpeoOpa3oBaHUs  PalMOHAIIBHBIX,
UppalMOHATIbHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BbIPaKEHUU,
coJlep KallluX CTerneHu W Jorapudmbl. biaromaps u3zydeHHio airedpanyeckoro
Marepuaiga MNPOUMCXOAWUT  JAJIbHEWIIEe  pPa3BUTHE  AITOPUTMHUYECKOTO U
a0CTpPaKTHOTO MBIIUIEHUSI OOy4aromuxcs, (GOPMUPYIOTCS HABBIKUA JEAYKTHUBHBIX
paccykJeHui, paboThl C  CHMBOJBHBIMH  (opmamu,  MpeacTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCHMOCTEH B BHJIE PABEHCTB W HEpPABEHCTB. Ajredpa
npeuiaraetr  3(QGEKTUBHbIE HWHCTPYMEHTHI IS PEIICHHS TMPAKTHYECKUX U
€CTECTBCHHO-HAYYHBIX 33Ja4, HArJSIAHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
A3bIKa HAYKH.

CopepxxarenbHo-MeToauueckass JuHUA «DyHKIUU H TpaduKu» TECHO
neperieTaeTcss ¢ APYTMMH JIMHUSMH Y4e€OHOIro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a1Aa€T MOCIEA0BATENBHOCTD U3yUeHUsI MaTepuana. M3yduenue cTeneHHou,
MOKa3aTebHOH, JIOTapu(PMUIECKON 1 TPUTOHOMETPUIECKUX (PYHKITUH, UX CBOWMCTB
U rpauKoB, UCMHOIb30BaHNE (YHKIMMA IS PElIeHUus 3aJad U3 JPYruX yueOHBIX
MPEIMETOB U PEAIBHOM KU3HU TECHO CBA3AHO KaK C MAaTEMAaTUYECKUM aHAIU30M,
TaK U C pEIICHUEM ypaBHEHHI U HepaBeHCTB. [Ipu »ToM OoJiblllo€ BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpMyJiaMu 3aBUCHUMOCTU MEXKITY
pa3NTUYHBIMU BEIUYMHAMH, MCCIEIOBATh IMOJYYEHHbIE (QYHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Tol cojiepKaTeabHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUMN
M HAaBBIKOB, TMO3BOJIIOIINX BBIPAXKATh 3aBUCHUMOCTA MEXAY BEIMYMHAMHU B
paznu4HOl ¢dopmMe: aHATUTHYECKOW, Tpaduyueckoid W cioBecHoOW. Ero miyuenue
CIIOCOOCTBYET Pa3BUTHUIO aJTOPUTMUYECKOTO MBINUJICHUSI, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3ALIUK, UCTIOJIb30BAHUIO aHATIOTHUMA.

ConepxarenvHass nuHus «Hawyana maremMaTHYecKOro aHaIW3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTH4YEeCKHUX, TaK M MPUKIAJHBIX 3a7]ad4,
JOCTYIHBIX OOyYaronuMcsi, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uky  CIOXHBIX (YHKUUNA, ONpenensiTh HMX HauOOoJblIMe U HAUMEHBIINE
3HAQYEHUS, BBIYUCIATH Uonaan ¢Guryp 1 oObEMBI TEJ, HAXOAUTh CKOPOCTH M
yCKOpeHHusi TmporeccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPBHIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHUSI MaTEMaTHUYECKUX MOJIEIEH pEaIbHBIX CHUTYAaIlUH,
MO3BOJISIET HAXOJUTh HAWIYyYllee PENICHHWE B TMNPUKIATHBIX, B TOM YHUCIE
COLMAIBHO-2KOHOMHYECKUX, 3aJ1a4aXx. 3HAKOMCTBO C OCHOBAMH MaTE€MaTUYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTBHO-TOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO YMEHHUI pAacClO3HABaTh MPOSBICHUS
3aKOHOB MAaTeMaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOyuarommuecs: y3HaIOT O



BBIJIAIONIUXCS] PE3yJIbTaTaX, MOJYUYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKU Kak
HAyKH, U 00 UX aBTOpax.

CopepikaTeIbHO-METOUYECKasT TUHUS «MHOKECTBa | JIOTHKA» BKIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYECKOW JIOTHKHU. TeopeTHKo-
MHO>KECTBEHHBIE MPE/ICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEeMAaTHKHU
U TpenaraloT HamOoJee YHUBEPCAIbHBIN $3bIK, OOBEAMHSIONIUN BCE pa3Jeibl
MaTeMaTUK H e€ TPWIOKCHUH, OHU CBS3BIBAIOT pPa3HbIE MAaTEMAaTHYECKHE
TUCITUIUTMHBL W WX TPWIOKEHUS B eauHoe Ienoe. [losTromy BakHO mdaTh
BO3MOXKHOCTh OOydYarIIeMycs IOHUMATh TEOPETUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIOIb30BATh €r0 ISl BHIPAXKEHHSI CBOUX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MAaTEMaTHKHA KaK HAyKd CIEeIyeT TIPU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTb OOOCHOBAaHUNM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHHSI  JIOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMH
MaTEMaTUYECKON JIOTUKA CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4JaroIuXxcsl, TO3BOJIIET UM CTPOUTH CBOM PACCY’KIEHHUS Ha OCHOBE JIOTHYECKUX
npaBuiI, GOPMUPYET HABBIKH KPUTHUECKOTO MBITUICHHS.

B ydyebHnom kypce «Anrebpa W Hadaga MaTEMAaTHYECKOTO aHAIH3a»
NPUCYTCTBYIOT OCHOBBI MaT€MaTUYECKOIO MOJECIUPOBAHUSA, KOTOPHIE MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOEHUS MOJENEH pealbHBIX
CUTYyaIllii, WCCJICAOBAHMS D3THX MOJEIEH C TOMOIIBIO ammapaTra anreOpbl u
MaTEeMaTUYECKOTO aHajiu3a, WHTEPHpPETAlUH TOJTYUYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3/esioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepual
y4eOHOTO Kypca IIMPOKO HCIOJIB3YeTCs I PEIICHHS MPUKIaJHBIX 3anad. [Ipu
pEeIICHNN  pEabHBIX  MPAKTHYECKUX  3a7a4  OOydJaroIIuecs  Pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh ~ AHAJOTHIO, 0000maTh W  KOHKPETHU3UPOBAThH  MpoOIiieMy.
JlesTenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS MPHUKIAIHBIX 3a71ad
OpraHU3yeTCsl B TIPOIECCe HW3YUYCHHUS BCEX TeM y4eOHOro Kypca «Amiredpa u
HaJaJla MaTeMaTUYECKOTO aHaTu3ay.

Ha wusyuenue ydeOHOro Kypca «Anrebpa M Hayalla MaTEMaTHYECKOTO
aHanu3a» oTBoAuTcs 272 vaca: B 10 kiacce — 136 yacoB (4 vaca B Hejelnwo), B 11
Kkimacce — 136 gacoB (4 4yaca B HEJIEIIO). |



COILEPKXAHUE OBYUYEHUA
10 KUIACC

Yuciia ¥ BBIYUCTICHUSA

Panmonanpupie yncna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble Mepuoanueckue Apoou. IlpumeHenue apoOedt W MPOIEHTOB IS
peleHns MPUKIaAHBIX 3a/1a4 U3 PA3JIUYHBIX OTPACiel 3HAHUN U peaIbHOM JKU3HHU.

JlelicTBUTENbHBIE 4YHMCHA. PalyoHanpHBIE W HMPPAUMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  Omepanud € JCHCTBUTENBHBIMH  YHciIaMu.  Moayib
JEHUCTBUTEIBHOTO YKCIa U ero cBOMCTBA. [IpubnukEHHbIE BRIUMCICHUS, TTpaBUiIa
OKPYTJICHHUS], IPUKUJKA U OLIEHKA PE3yJIbTaTa BbIUNCICHHI.

Crenenp ¢ uenplM mnokaszareneMmM. buHoMm Herotona. Hcenmonbe3oBaHue
MOJIXOSIICH (POPMBI 3aMHCH IEHCTBUTEIBHBIX YUCEI JUIsl PeLICHHs TPAKTUYECKUX
3a7a4 ¥ IIPEJACTABIICHUS JaHHBIX.

ApubdmMerrnyeckuii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTENBHBIM IIOKA3aTEIEM.

Jlorapudm uymcna. CpoiicTBa morapudma. JlecsaTHUHbIE W HaTypalbHBIC
JoTapu(meI.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCIIOBOI'O apryMEHTa. APKCHHYC,
APKKOCUHYC M ApKTAaHI'€HC YUCJIOBOI0 apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE TIPeOOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHMS. PaBHOCWIIBHBIE ypaBHEHMS M ypaBHEHHUs-cieACTBUSA. HepaBeHCTBO,
peleHrne HEpaBeHCTBA.

OCHOBHBIE METOIbI PEIICHUS 1IETBIX U APOOHO-PAIIMOHATLHBIX YPaBHEHUHN H
HEpPaBEHCTB. MHOroWwieHbl OT OJHOW NEPEMEHHOW. JlemeHne MHOroudsjeHa Ha
MHOIOWIEH ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIbIMU
koadpunmentamu. Teopema Buera.

[IpeoOpa3zoBaHusl YMCIOBBIX BBIPAXKEHUMN, COJEPKAIIMX CTETIEHN U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/IbI peleHus
MppalMOHAIbHBIX YPaBHEHU.

Iloka3zarenbHble ypaBHEHHs. OCHOBHBIE METOJbI PELIECHUS MOKAa3aTeJbHbIX
YpPaBHECHUM.

[IpeoOpa3zoBaHue BbIpaXXeHU, COAEpKALTUX JTOTapU(MBbI.

Jlorapudpmuyeckue ypaBHEHHUSI. OcCHOBHBIC METO/IbI peIIeHMS
JorapuMUYECKUX YPaBHCHHM.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHHH. Pellienre TpuroHoMeTpuueckiux ypaBHEeHUH.



Pemenne cucrteM nMHENHBIX ypaBHEHHMU. Marpuua CHCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTens MaTpulbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOMCTBA, BHIYUCIICHHE €r0 3HAYEHUs, NPUMEHEHHE OMPEIEIUTENs ISl PEeIICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHU. PelleHne NpuKIAAHBIX 3a/ad C IMOMOIIbIO
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. lccinemoBaHue DOCTPOEHHOW MOAEIU C
MOMOIIBIO MATPHUIL U ONIPEAECTUTENEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJEJIEN PEAJbHOM CUTYyalMd C ITOMOIIBIO
YPaBHEHMM W HEpaBEHCTB. [IprMmeHeHHMe ypaBHEHHMI W HEPABEHCTB K PEIICHUIO
MaTeMaTH4YeCKUX 3aJlad M 3aJa4 W3 Pa3IMYHbIX 00JIACTel HAYKU M peanbHOI
KU3HHU.

DYyHKIUHN U TPAPUKHU

@yHKIMsA, crnocoObl 3amaHus (QyHKIMU. B3auMHO o0OpaTHblE (QYHKIMH.
Komnosummst  pynkmuii. 'paduk  dyHkmum. DineMeHTapHble MNpeoOpa3oBaHUs
rpaduKoB QyHKITHI.

OO6nactp ompeneneHuss 1 MHOKECTBO 3HaueHuM ¢yHkuuud. Hynmu dyHkumm.
[IpomexyTkH 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKUMU. [lepuoanueckue
¢bynkuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl B MUHUMYMBI
¢bynkuuu. Hanbonbiee u HauMeHblee 3Ha4yeHus: QyHKIIMKU HAa POMEXKYTKE.

JluneliHasi, KBaJpaTUyHass W JPOOHO-IMHEHHAs (YyHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast QyHKIMS ¢ HATYypaJbHBIM U IIEJIBIM MOoKa3ateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpapuKk KOpHS N-OM CTEMEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[loka3aTtenbHass u jorapupmuyeckas (yHKUWH, UX CBOMCTBA M TIpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 peIIeHUs ypaBHEHUH.

Tpuronomerpuueckasi OKPY>KHOCTb, ONPEAECICHUE TPUTOHOMETPUUYECKHUX
(yHKUHIA YUCIOBOTO apryMEeHTa.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH B peEalbHBIX IMpoOLEcCaX M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHajmn3a

ITocienoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IIOCJIEAOBATEILHOCTEH. MeTox
MaTeMaTUYeCKOn MHIYKIHUU. MOHOTOHHBIE U OrpaHUYECHHbIE
IIOCJIEIOBATENBHOCTH. MCTOpHsST BO3HUMKHOBEHHS MAaT€MATHYECKOIO aHajiu3a Kak
aHanu3a OECKOHEYHO MaJlbIX.

Apudmernyeckas U reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIias
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEYHO yOBIBAIOIIEH T€OMETPUYECKON
MPOrpecCur. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
npoueHToB. Mcrmonp30BaHME MPOrPECCUU Il  PELICHUsS] pEaJbHBIX 3ajad
MIPUKIIATHOTO XapaKTepa.



HenpepbiBHBIE (YHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMITOTHI
rpadukoB ¢yHkiuid. CBocTBa (QYHKIMNA HENPEepPHIBHBIX Ha OTpe3ke. Metoj
WHTEPBAJIOB U1 PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(GyHKUMIA U151 peleHus 3a1ay.

[lepBas u BTOpast mponsBoaHble GyHKIMH. OnpeneneHue, reOMeTPUIECKUN U
(bu3HYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K TpaduKy QyHKIUU.

[IpousBoaHble  3NEMEHTApHBIX  (PYHKIUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3ULINY (yHKIIHIA.

MHoxecTBa U JIOTHMKA

MHoOkecCTBO, oOlepanuyu HajJ MHOXKECTBAMU M HUX CBOMCTBA. JluarpaMmsl
Oiinepa—Benna. IIpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUS PEATbHBIX MPOLECCOB W SBICHUW, MPU PEUICHUM 331a4 W3 APYTUX
y4eOHBIX MPEMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOr0 OOBEKTa, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPABHEHMUSI.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  YJI€HA  POCCUHCKOTO 00I1IeCTBa, MIPEJICTABJICHUE 0
MaTeMaTHYCCKUX OCHOBax (PYHKIIMOHHPOBAHHUS PA3IUYHBIX CTPYKTYD, SBICHHUH,
mpoleayp TpaxaaHCKoro oOiiecTBa (BBIOOPHI, OMPOCHl W APYroe), YMEHHE
B3aMOJECHUCTBOBATh C COLUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUUM C HX
GYyHKIUSIMY ¥ HA3HAYCHHUEM;

2) NATPUOTHYECKOT0 BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCUHCKOM T'pakJIaHCKOW HIACHTUYHOCTH, YBOXKCHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOUICHHE K
JTOCTHKEHUSAM POCCUMCKUX MAaTEMAaTHKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIBI,
WCIIOJb30BaHUE OTHUX JOCTMDKCHHUN B JPYrHX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUUCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUSA, dTUYECKOTO MOBEACHHUS, CBA3aHHOIO C MPAKTUUYECCKUM



MPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATEIbHOCTbIO YYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TIOCTPOCHHUE YCTOMUHUBOTO OYIyIIETo;

4) 3¢TeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKIIOYAsl SCTETUKY MATEeMaTUYECKHUX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/1ay, PEIICHUA, PACCYKIEHUN, BOCTIPUUMYNBOCTH
K MaTEMaTUYECKUM aCIeKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) pu3n4YeCcKOro BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MATEMATHUYECKHUE 3HAHHUS B
WHTEpecax 3/I0pOBOro ¥ 0€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBBIO (3I0pOBOE THTaHHUE, COATTAHCHPOBAHHBIM PEXHUM 3aHATHU H
OTJIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHKE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTENHHON NESITENHHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpec K
pasnmuuHbiM  cpepam  TPOdECCUOHATILHOM  JIeSITEIbHOCTH,  CBA3aHHBIM €
MaTeMaTUKOW U €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIaThb OCO3HAHHBIA BBIOOP
Oymymieli npodeccun W peanu30BBIBaTh COOCTBEHHBIC JKM3HCHHBIC IIJIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMYy  OOpa30BaHHI0 U
caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUHU TPAKTUUECKUX 3a/l1ady MaTeMaTUHYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMUSA

c(hOpMUPOBAHHOCTb  JKOJIOTHYECKON  KYJIbTYpbl, TOHUMAHHUE BIMUSHUS
COITUATIbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOIHON M COLMATIBHOM
Cpelbl, OCO3HaHUE rI100abHOTO XapaKkTepa dKOJIOTHYECKUX TPOOIeM, OpUEHTALIHS
Ha TPUMEHEHHE MAaTeMaTUYeCKMX 3HAHWW JJIS pelIeHHus 3aaad B 001acTH
OKpYXarollel Cpeapl, IJaHUPOBAHUE IIOCTYNKOB M OIIEHKM HMX BO3MOXHBIX
MOCJIEACTBUM JIJISl OKPYKAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr0 NTO3HAHUS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAYKH W  OOINECTBEHHOW  TMPAKTUKH, IIOHHUMaHUE
MaTeMaTU4YeCKOW HayKd Kak cdepbl 4YeJOBEYECKOW MAesTeIbHOCTH, JTaloB e&
pPa3BUTUS M 3HAUYUMOCTH JJISI PA3BUTHS LMBUIM3ALMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUDPA,
FOTOBHOCTh OCYILECTBJIATh MPOECKTHYID M MCCIEI0BATENBCKYIO JEATEIbHOCTD
WHJIMBUAYAJIbHO U B TPYIIE.



METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAeicTBu:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKH MAaTEMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXAYy TMOHATUSIMHU, (OPMYIUPOBATH
OTIpEJICIICHHSI TIOHATHN, YCTaHABIMBATh CYIICCTBEHHBIN MPU3HAK KIacCU(UKAIIIH,
OCHOBaHMSI /7151 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIPUHHMATh,  (OPMYyJIUpPOBaTh W  MPeoOpa3OBBIBATH  CYXKIICHUS:
YTBEPJUTEIbHbBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIC;

BBIABJISITh MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKICHUSX, MpEJJiaraTh KPUTEPUU IS
BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTHUBOPEUHIA;

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX H
MHyKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MIPOBOAUTH CAMOCTOSATENIBHO JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUIM
(npsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIMIO, IPUBOUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBO/IBI;

BbIOMpaTh crmoco0 pemieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIEHUsA, BbIOMpaTh Hauboliee TMOAXOASIMIUA € y4&€ToM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eiiCTBUS:

WCIIOJb30BaTh BOMPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT MO3HAHUS,
dbopMyIUpOBaTh  BOMPOCH,,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOAUTH CAMOCTOSATENIHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHNE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOoro 00beKTa, SBICHUS, TIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, POLECCAMU;

CaMOCTOSITeNIbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEACHHOTO  HAOJIONECHUS, WCCICIOBAHUSA, OIEHWBATh  JOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHHIA;,

IPOTHO3UPOBATH BO3MOYKHOE pPa3BUTUE IMPOLECCA, a TaKXKE BBbIJABUTATh
MIPENOJIOKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanueii:

BBISIBIISATH JeUIIMTHI UHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETa Ha
BOIIPOC U JIJIs1 PELICHUS 3aa4H;



BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMAaTHU3HpPOBaTh M WHTEPIPETUPOBATh HH(POPMAIMIO PA3IMYHBIX BUIOB |
dbopm npeacTaBIeHUS;

CTPYKTYpPHUPOBaTh WH(POPMAIIHIO, TPEJACTABIATh €€ B pa3IMYHBIX (Popmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OILICHUBATh HaIEKHOCTD uH(pOpMaIuu o CaMOCTOSITETTLHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKATHBHbBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA

OOmenmne:

BOCIIPUHUMATh U (OPMYJIUPOBATH CYXJICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeassMH  OONIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpA)KaThb CBOK TOYKY 3pPEHHUS B
YCTHBIX M MHUCBMEHHBIX TEKCTax, JaBaThb MOSICHEHHUS MO XOJy PEIICHHUS 3aJ1auH,
KOMMEHTHUPOBATH MOJTYUYCHHBINA PE3YJIbTaT;

B X0JI¢ OOCYXXJICHMS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOI TEMBI,
npoOJieMbl, pelIaeMoil 3aJauyu, BBICKA3bIBaTh UJEH, HAICJICHHbIE Ha TOUCK
pEIlIeHUs, COIMOCTABIATh CBOM CYXACHUS C CYXICHUSIMU JPYTUX YYaCTHHKOB
nuasora, oOHapy>XMBaTh pa3jiudyue U CXOJCTBO IO3UIMNA, B KOPPEKTHOU dopme
(hopMyJIMpOBaTH pa3HOTIIACHS], CBOM BO3PAXKECHUS;

MPEACTABIATh PE3YIbTAThl PEUICHUS 3a/laud, SKCIIEPUMEHTa, UCCIIEOBaHMUS,
MIPOCKTa, CaMOCTOSITEJILHO BBIOMpPATh (POpMAT BBICTYIUICHUS C Y4ETOM 3aja4
IPE3CHTAIIUU U OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHBIE YHHBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

Camoopranuzanus:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIICHUS 3aJ1au¥, BRIOUPATh CIIOCOO PEIIeHUs C
Y4ETOM MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yUéTOM HOBOW MH(pOpPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh  HABBIKAMU  TO3HABATEIBHOM  peduiekcuM Kak  OCO3HAHUS
COBEPIIAEMBIX JICMCTBUUA W MBICIUTEIBHBIX MTPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
criocobamMu CaMOIPOBEPKU, CAMOKOHTPOJS TIpoliecca M pe3yJibTara penieHus
MaTE€MaTH4YE€CKOM 3a/1a4H;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPHU PEIICHUH 331a4H,
BHOCHUTh KOPPEKTHUBHI B JIATCILHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JIAHHBIX,
HaWJIEHHBIX OIIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa IEIU U YCIOBUSIM, OOBSICHATh MPUUUHBI
JOCTHKEHUSI WM HEAOCTHXKEHUSI PE3yJIbTaTOB ACSATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHASI 1€ATEJIbHOCTD:



MOHUMATh M MCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIAWBHUIYaJbHOU
paboThl TpU pemieHWW yYeOHBIX 3aJad, MPUHUMATh I1eJIb COBMECTHOMN
JCATENBHOCTH, TUTAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOTHI, pacIpeaeisTh
BUJIbI pabOT, JOrOBapuUBATHCS, OOCYXJaTh MPOLECC M Pe3yJbTaT padoOThI,
000011aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPYMIOBBIX dopmax paboThl (00CYyXaeHUs, 0OMEH MHEHHII,
«MO3TOBBIE IITypPMBD» H HWHBIC), BBINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMHU YJICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOETo BKJaJa B OOMIMU MPOAYKT MO KPUTEPHUSIM, CHOPMYyIUPOBAHHBIM
y4aCTHUKAMHU B3aUMOICHCTBHSI.

HPEAMETHBIE PE3YJIBTATBI

K xoniy obyuenuss B 10 kjacce oOydYarouiuiicss MOJTYYUT CIICTYFOIIHE
MpEeMETHBIE PE3yJIbTAThl TIO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Anredpa 1 Hauajga MaTeMaTHYECKOTO aHAIN3a:

Yuciia v BBIYUCTICHUSA

CBOOOJIHO OIEpUPOBATH MOHSATUSAMH: PAIMOHAIBLHOE YHUCIO, OECKOHEYHas
nepuoguyeckas JIpoOb, TPOIEHTHI, HPPAIUOHATBLHOE YHUCIO, MHOXKECTBA
pPaLlMOHAIBHBIX U JEUCTBUTEIIBHBIX YUCET, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

MPUMEHSTh JPOOM W TPOLIEHTHI JJIsI PEHICHUS NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BRIYUCIICHUS, TTpaBUiIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY pe3yJbTaTa BEIYMCICHUN;

CBOOOJIHO OMNEPUPOBaTh TOHSATHUEM: CTENEHb C IEJbIM I[OKa3aTeeM,
MCITOJIB30BAaTh MOAXOAANIYI0 (hOPMY 3aITUCH JIEHCTBUTEIBHBIX YACET JUTsl PEIICHUS
MIPAKTUYECKUX 3a7a4 U IIPEICTABICHUS JAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUIl KOpPEeHb HaTypalbHOU
CTEIICHU;

CBOOO/IHO ONEPUPOBATH MOHATHEM: CTEIIEHb C PAIIMOHAIBHBIM MOKA3aTeJIEM;

CBOOOJTHO OMEPUPOBATH TMOHATUAMM: JIOTapu(dM 4YHUCHA, JECATUYHBIE U
HaTypajibHbIEC JTOrapu(MBbI;

CBOOO/IHO OMEPUPOBATH MOHATUSIMH: CHUHYC, KOCHUHYC, TAHT€HC, KOTAHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATH MOHATHUSAMU: aPKCUHYC, aPKKOCMHYC U apKTAaHI€HC YKMCIOBOTO
apryMeHTa.

YpaBHEHUS U HEPABEHCTBA:

CBOOOJIHO OINEpUPOBATHh MOHSATUAMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEACTBUS, PABHOCUJILHBIC HEPABECHCTBA,



OPUMEHATh pPAa3lIMYHble METOJbl PEIICHUs pPALUOHAIBHBIX U JPOOHO-
palMOHaNbHBIX YPaBHEHHWH, NPUMEHSATh METOJ HWHTEPBAJIOB JJIs PEIICHUs
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATHUAMM: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOUWIEH C LEAbIMH KOI(PPUIMEHTAMH, KOPHU MHOTOWIEHA, NPUMEHSThH
JieJIeHue MHOTOYJIeHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pelIeHus 3a/1a4;

CBOOOJHO ONEPHPOBATH NOHATUSAMHU: CHUCTEMA JIMHEWHBIX YypaBHEHWH,
MaTpulla, ONpENeNUTedb MaTpUlbl 2 X 2 W €ro TIeOMETPUYECKHH CMBICT,
UCMOJIb30BaTh CBOMCTBA OINpEAenuTeNns 2 X 2 Jyuisl BBIYUCICHUS €ro 3HauYeHUs,
OPUMEHATh ONPEACTUTENId I PEUIeHUs] CHUCTEMBbl JIMHEWHBIX YypaBHEHUH,
MOJIEJIMPOBATh peajbHbIE CUTyalluu C MOMOUIbIO CUCTEMBI JIMHEWHBIX YPABHEHUH,
HCCJIEN0BATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MATpULl U OIpEAEIIUTENEH,
UHTEPIIPETUPOBATH MTOJIyYEHHBIN pe3ybTar;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHN;

BBITNOJIHATH MpeoOpa30BaHMsl YNCIOBBIX BHIPAKEHUH, COAEPKAIIUX CTETIEHU C
paloHaIbHBIM IIOKa3aTeNIEM;

HCII0JIb30BaTh CBOICTBa norapupmMoB LISt npeoOpa3zoBaHus
Jorapu(p)MUUECKUX BBIPAKEHUH;

cBOOO/IHO OMNEpUPOBATH MOHATUSAMU: HPPALMOHAIbHBIE, MOKa3aTelIbHbIE U
Jgorapu(pMUUECKUEe YPAaBHEHUS, HAXOAUTh UX PEUICHUSI C TIOMOIIBIO PAaBHOCUIIBHBIX
MEePEeX00B WIIK OCYILECTBIISIS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIbI 111 TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

cBOOOIHO ONEpUpOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEoOXoAuMmble (GOpPMYIbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPHUECKUX YPaBHEHHI;

MOJICJIMPOBaTh pealibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIPQXKEHMSI, YpPaBHEHMs, HEPaBEHCTBAa [0 YCIOBUIO 3aJaud, HUCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIB30BaHUEM alllapaTa anreopsol.

DOyHKuUMU ¥ rpapuKku:

CBOOOJTHO OMEPUPOBATH MOHATHAMU: (DYHKITUS, CIOCOOBI 3aaHusl (PyHKITHH,
B3aUMHO oOOpaTHple (QYHKIMHA, KOMMO3UIUA (QyHKUMA, rpaduk GyHKIUH,
BBITNIOJIHATD 3JIEMEHTapHbIE TPeoOpa3zoBaHus rpaPpuKoB QyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEIECICHUS U MHOKECTBO
3HaYeHUHN QPyHKIUU, HYJTU QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/IHO OINEpUPOBaTh MOHATHSMM: YETHBIE M HEUYETHBIE (yHKUUH,
nepuoanyeckre GyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAaKCUMYMBI U



MUHUMYMBI (DYHKIIMHM, HAuWOOJbIIIEE W HaWUMEHbIee 3HaueHue GyHKIUA Ha
IPOMEKYTKE;

CBOOOTHO OIEPUPOBATH MOHATHIMH: CTENeHHAs (DYHKIMSA C HATYpaIbHBIM H
IeJIBIM TIOKa3aTenaeM, TpauKk CTENmeHHOW (QYHKIMA C HATypadbHBIM U IEIBIM
nmokasaresieM, rpaduk KOpHsS N-Od CTENeHW Kak (yHKIUU OOpPATHOW CTETECHH C
HaTypaJlbHBIM [MOKA3aTEJIEM;

OIepUpOBaATh TOHATHUSAMU: JIMHEWHAs, KBaJpaTWdHas W JIPOOHO-JIMHCHHAS
(yHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIIC0OBAHNUE U ITOCTPOSHNE UX TpadrKOB;

CBOOOJTHO ONEPHPOBATH TMOHATUSMU: TOKa3aTelbHAs U JorapupmMudecKas
(GyHKIHUHU, WX CBOMCTBA U TrpaduKH, HUCIOIH30BaTh UX Tpa@UKUA IS pElIeHUS
YPaBHEHHUI;

CBOOOJHO OMNEPHUPOBATH TOHITHIMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
OTIpeJIeICHIE TPUTOHOMETPUIECKUX (PYHKITUN YHCIIOBOTO apTryMEHTa,;

UCIIOJIb30BaTh rpaduku GYyHKUMA I8 UCCIENOBAaHUSA MPOILECCOB |
3aBUCUMOCTEH NPH PEIICHUH 33]a4 W3 APYTHX YYEOHBIX MPEAMETOB U peaabHOM
’KU3HU, BRIPAXKATh (POpMyIIaMu 3aBUCHUMOCTH MEXIY BETUINHAMU;

Hauyana maTeMaTH4ecKOro anajimn3a:

CBOOOJTHO OMNEPUPOBATH MOHATHAMU: apumeTHdecKkass U TeoOMeTpUyYecKas
mporpeccusi, 06CKOHEYHO yOBIBAOIIAs TeOMETpHUECKas MPOTPECCHs, JIMHCHHBIA 1
AKCIIOHEHITUATBLHBIN POCT, (OpMyIa CIIOKHBIX MPOIEHTOB, UMETh MPECTABICHHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM JJI PEUICHUS PEealbHBIX 3aJlad MPHUKIATHOTO
XapakTepa;

CBOOOTHO OTIEPUPOBATH MOHITHIMU: TTOCIIEIOBATEIHFHOCTD, CIIOCOOBI 3aTaHHUSI
MOCJICIOBATEILHOCTEH, MOHOTOHHBIE M OTPAaHWYCHHBIC TIOCIEOBATEIILHOCTH,
NOHUMAaTh OCHOBBI 3apOXKJCHHS MATEMAaTHYECKOTO aHajiu3a Kak aHalu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO OIEPUPOBATHh TMOHATUSAMH: HENPEPhIBHBIE (PYHKIIUH, TOUYKH
paspsiBa rpaduka GyHKIUN, aCUMIITOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIIMSA, HENpEpbIBHAs Ha OTPE3KE,
MIPUMEHSATH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUIN IS pEIICHUS 3a/1a4;

CBOOOJTHO OIEPUPOBATh TMOHATHSIMH: TIEpBas W BTOpas MPOU3BOIHBIC
byHKIMH, KacatelbHas K TpaduKy (QyHKINY;

BBIYUCIISATH MTPOU3BOJHBIE CYMMBbI, MPOU3BEACHHS, YACTHOTO U KOMITO3UIIMH
IBYX (DYHKITHI, 3HATH TIPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

WCIIOJb30BaTh T€OMETPUUECKUNH W (UBUYECKUM CMBICT TPOU3BOJHON MJIs
pelIeHus 3aad.

MHoxecTBAa M JIOTHKA:



CBOOOJHO  ONEpPUPOBATh  TOHSTHSIMHU: MHOXECTBO, OIEpaluud  Haj
MHO>KECTBAMU;

KCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jyisl ONMCAHUS PEeATbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33]a4 U3 IPYTUX yUeOHBIX TPEAMETOB;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: OIpPEACIICHUe, TeopeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOr0 00BEKTA, 10KA3aTEIbCTBO, PABHOCUIILHBIC
YpPaBHEHHUS U HEPABEHCTRBA.

K koniy obOyuenuss B 11 kjacce o0OyyarOmIMICS MOJYYUT CIEIYIOIINE
MPEJMETHBIE PE3yJIbTAThl TIO0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl yueOHOTO
Kypca «Airedpa 1 Hauajga MaTeMaTHYECKOTO aHAIM3a:

Yucjia v BBIYUCTICHHUSA:

CBOOOJIHO OMNEPUPOBATh TMOHSATUAMM: HATypallbHOE U IIEJI0€ 4YHUCJO,
MHOKECTBA HATYPAJIBbHBIX M LEJNBIX YHUCEJ, UCIOJIB30BaTh IMPU3HAKU JEIMMOCTHU
uenbix urcen, HOJ[ u HOK HatypanpHbIX yncen A peuieHus 3a/1ad, IpUMEHATh
anroputm EBkinnna;

CBOOOJIHO OMNEPUPOBATh TMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HATypaJIbHbIE YKUCJIA B PA3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUHUCIICHUS,

CBOOOJTHO OMEpUPOBATh MOHATHUAMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUIEKCHBIX YHCEJI, MPEJCTABIATh KOMIUIEKCHBIE YHCIa B alreOpanvyeckod u
TPUTOHOMETPHUUECKON (popMe, BBIMOTHATH apu(METHUECKUE OMNEpaIlud ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO OMEPHUPOBATH MOHITUSMU: HUppaAlMOHATBHBIE, MOKa3aTelIbHbIE W
norapu@MUUYEcKe HEPaBEHCTBA, HAXOJIUTh HX PEHIEHUS C MOMOIIbIO
PaBHOCHUJIBHBIX MEPEXO/IOB;

OCYHIECTBJISATH OTOOpP KOpPHEW TpU pEeUIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHIATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHSATh  HeoOXxoaumble  (HOPMYIBI  JJII  PEIIEHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJ/IHO ONEPUPOBAThH MOHATUSIMHU: CUCTEMa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOJAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIbHBIX, UPPALUOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHEHHUIN U HEPABEHCTB;

pelarhb palroHaIbHbIE, MppalluOHAIbHEIE, MOKa3aTeNbHBIE,
Jorapu@mMuyYecKkue W TPUTOHOMETPUUECKHME YpaBHEHHSI W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpsbl;

NPUMEHSATH rpaduyecKue METObI ISl PellIeHUs] YPABHEHUM U HEPAaBEHCTB, a
TAK)KE 3374 C apaMeTpaMu;



MOJICJIMPOBaTh pealibHble CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATh
BBIPAKCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCJIOBHMIO 3aJa4yH,
UCCJIEeI0BAaTh TOCTPOEHHBIE MOJIETM C HCIOJIb30BAHUEM afmapara ajireopsl,
MHTEPIPETUPOBATH ITOJTyYEHHBIN pPE3yJIbTAT.

DYyHKIUMN U TPAPUKU:

CTPOUTHh TpadUKU KOMMIO3ULIMHM (QYHKIUI C TOMOIIBIO 3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIIO3UIIMU ABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHE O00pa3bl ypaBHEHHWH U  HEPAaBEHCTB Ha
KOOPJAMHATHOU MJIOCKOCTH;

CcBOOOIHO  ONEpUpPOBaTh TMOHATUSAMU: TpaUKH TPUTOHOMETPUUECKUX
GyHKIUH;

NPUMEHATh (QYHKUMU JJI1 MOJEIUPOBAHUS M UCCIEIOBAHUS PEATbHBIX
IIPOLIECCOB.

Hayasa MmaTeMaTH4eCKOro aHaJm3a:

MCII0JIb30BaTh MPOU3BOJHYIO JUUIS UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAUTh HauOoJbllee U HAUMEHbIIEe 3HAUYEeHUS! (PYHKIIUK HETPEPHIBHOM Ha
OTpE3Ke;

WCIIOJb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWIY4IllEero pEuIeHUus B
IIPUKIIAHBIX, B TOM 4YHUCJIE€ COLMAIBHO-)KOHOMHMYECKMX, 3aJadax, s
OTIpe/IeTICHUs] CKOPOCTH U YCKOPEHHUS Tpolecca, 3aJaHHOro (QopMyJol WM
rpaduKom;

CBOOOJHO  ONEpHUpPOBATH TMOHATHSAMHU: MEPBOOOpa3Has, ONpeneIEHHBIH
MHTErpaj, HAXOAHWTh IEPBOOOPA3HBIE AIEMEHTAPHBIX (PYHKIUI M BBIYUCISATH
uHTerpan no popmyne Hetotona-Jleitonuia;

HaXOAUTH IUIOLIA/IN IUIOCKUX PUTYp U 00BEMBI TEJI C TOMOIIBIO UHTErpasa;

MMETh IPEACTABICHHE O MAaTEMATHYECKOM MOJEIMPOBAHMM HA IPUMEPE
cocTaBJIeHUs TU(PPepeHIIMATIbHBIX YPaBHEHUI;

pemaTh NPUKIAAHBIE 3aJa4d, B TOM YHUCIE COLMAIBbHO-DKOHOMHUYECKOTO U
(¢u3nYecKoro xapakrepa, CpeICTBAMU MaTEMAaTUYECKOTO aHaIN3a.
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