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INOACHUTEJIBHAS 3AIINCKA

VYueOHblil Kypc «Anredpa U Havyajla MaTEMaTUYECKOTO aHajau3a» SBJSETCS OJHUM U3 HaumOolee
3HAYUMBIX B TMpPOrpaMMe CpEJHEero oOIero oOpa3oBaHUs, IMOCKOIBKY, C OJHOH CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTAJIbHYIO 0a3y JJIsl U3yYeHHUs BCEX €CTECTBEHHO-HAYYHBIX KypPCOB, a C APYTrou
CTOPOHBI, (OPMUPYET JIOTHUECKOE U A0CTPAKTHOE MBIIUICHHE 00YJAIOIIUXCS HAa YPOBHE, HEOOXOAUMOM
JUTs1 OCBOEHUSI MH(OPMATHKH, OOIIIECTBO3HAHMS, UICTOPHUH, CIIOBECHOCTH U IPYTUX TUCHMIUIMH. B pamMkax
JAHHOTO y4eOHOTro Kypca OOydaromiuecs: OBJIAJIEBAI0T YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHOW HAyKH,
KoTopasi GOpMyIUPYET CBOU JOCTHKCHUS B MAaTEMaTHIECKOM opMme.

Y4eOHbIi Kypc anreOpbl 1 Hadall MAaTeMAaTUYECKOTO aHaIM3a 3aKIIaIbIBACT OCHOBY ISl yCIICITHOTO
OBJIQJICHUSI 3aKOHAaMH (U3UKHA, XUMHH, OHOJIOTMH, TOHMMaHHWS OCHOBHBIX TEHJICHIUHA pa3BUTHUS
HSKOHOMHKH U OOIIECTBEHHON J>XH3HH, MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX H
KOMITHIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIIOJIB30BaTh WX I JaJIbHEHIIero oOpa3oBaHUS W B
HOBCGILHGBHOﬁ KHN3HU. B TO XK€ BpeMﬂ OBJIAACHUC a6CTpaKTHI)IMI/I U JIOTUYCCKHU CTpOFI/IMI/I
KOHCTPYKIUSIMH aareOpbl 1 MAaTeMaTHYECKOTO aHallM3a Pa3BUBAET YMEHHE HAXOJUTh 3aKOHOMEPHOCTH,
O6OCHOBI)IB21TI) HUCTUHHOCTBb, O0Ka3bIBaTh yTBepncaeHm{ C IIOMOIIIBKO HHAYKOUN U paccynq[aTL
JEAYKTUBHO, UCIIOJIb30BaTh 0000IICHUE U KOHKPETH3AIIUI0, a0CTparupoBaHKe U aHAJIOTHI0, (OPMUPYET
eraTI/IBHOC n KpI/ITI/I‘-IGCKOG MBIIIJICHHUC.

B xone n3yuenus yueOHOro Kypca «Anredpa u Hayajla MaTEMaTHYECKOT0 aHalIn3ay 00yJaronuecs
HOJIy‘-IaIOT HOBBIﬁ OIIBIT peHIeHI/Iﬂ HpI/IKJIaIlHBIX 3a1a4, CaMOCTOATCIIBHOI'O HOCTpOGHI/ISI MAaTEMATHYCCKUX
MOJICJICH pEaJIbHBIX CHUTYallMi, WHTEPIPETAUA TIOJYYCHHBIX PEIICHHH, 3HAKOMSATCS C MpUMepaMu
MAaTEeMAaTHYCCKUX SaKOHOMepHOCTeﬁ B HpI/IpOIIG, HaYKe u I/ICKYCCTBG, C BBIJAKOIIMUMHUCIA MATEMATUUYCCKNMHAU
OTKPBITUSIMH M KX aBTOPAMH.

VY4eOHbIil Kypc 0071a1aeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM TOTEHIIMAIOM, KOTOPBIM peanu3yeTcs
Kak 4depe3 yueOHBI MaTepuan, COCOOCTBYIOIMUN (HOPMHUPOBAHHIO HAYYHOTO MHUPOBO33PEHHS], TaK U
yepe3 crenuuky yueOHOM AeSITeNbHOCTH, TPEOYIOMEH MPOJOIKUTEIHHOM KOHIIEHTPAIIMH BHUMAHMUSI,
CaMOCTOSITENTbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 TIOJTYUYEHHBIN Pe3ybTarT.

B ocHoBe Meroaumku oOydeHuss anreOpe M HayajJlaM MaTEMaTHYECKOrOo aHaiu3a JICKUT
JeSITeIbHOCTHBIN MPUHIIUT O0yUeHUSI.

B crpyktrype yuebHOrOo Kypca «AnreOpa W Hadajlla MaTeMaTHYeCKOTO AaHan3a» BbIIEIEHBI
CIIEyIOIINE COJIepKaTeIbHO-METOAuYeCKie TUHUM: «Yncna u BeraucineHus», «DyHKIun u rpadukmny,
«YpaBHEHUSI U HepaBeHCTBa», «Hauama marematmueckoro ananuza», «MHO)kecTBa W Jioruka». Bce
OCHOBHBIE COJIEP>KATEIIbHO-METOINYECKHE JIMHUN M3y4YaloTCs Ha MPOTSHKEHMH JABYX JieT oOydeHus Ha
YPOBHE CpPEHETO 00IIero 00pa3oBaHusl, €CTECTBEHHO JOIOIHSIS IPYT APYyra U MOCTENEHHO HACKHIIIAAChH
HOBBIMU TeMaMH M pazaenaMu. JaHHBIM y4eOHBIM Kypc SIBISE€TCS WHTErPAaTUBHBIM, MOCKOIBKY
oObenuHsAeT B cebe colepkaHhe HECKOJbKMX MAaTeMaTHYeCKHX IUCIMIUIMH, TaKUX Kak airedpa,
TPUTOHOMETPHS, MATEMAaTUYECKUIN aHaAINU3, TEOPUS MHOXKECTB, MaTeMaTtudeckas joruka u apyrue. [lo
Mepe TOTO KaK 00ydYaroluecs OBJIaJIeBalOT BCE OoJiee MMPOKMM MAaTEMAaTHUECKHM arapaToM, y HUX
MOCNeA0BaTENbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE CTPOUTh MAaTEMaTHYECKYI MOJEhb
peasIbHOM CUTyalluu, IPUMEHATh 3HaHMSI, MOJTYYEHHbIE PU U3YYEHUH Y4eOHOro Kypca, UIsl pelieHHs
CaMOCTOSITENTFHO C(HOPMYITHPOBAHHOM MAaTEMATHUECKOH 3a/1auH, a 3aTeM UHTEPIIPETUPOBATh CBOM OTBET.

ConepxkarenpHO-MeTOIMUECKasT JHHUS «Yucima W BBIUMCICHUS» 3aBepiiaeT (OpMHUPOBAHHE
HABBIKOB MCTIOJIH30BaHUS ICHCTBUTEIBHBIX YUCEIN, KOTOPOE OBLJIO HAYaTO HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanmus. Ha ypoBHe cpennero oomero oopa3oBanusi 0co00e BHUMaHUE yaenseTcs (opMUPOBAHUIO
HABBIKOB PAIlOHATBHBIX BBIUMCICHHM, BKIIOYAOIMINUX B ce0s MCIOIb30BaHUE PA3IUYHBIX (DOPM 3amuch
YqHuciJia, YMeHI/Ie ac1aTb HpI/IKI/IHKy, BBIITOJIHATH HpI/I6J'H/I)KéHHI)Ie BBIYHCJICHHS, OLICHHUBATHh YHCJIIOBBIC
BBIpQXEHUS, PabOTaTh C MaTeMAaTHMYECKUMH KOHCTAHTaMH. 3HAKOMbBIE OOYyYarolIMMCS MHOXECTBA
HaTypaJ'II)HI)IX, OEIIbIX, paHI/IOHaJ'IBHI)IX 158 )IeﬁCTBHTeHBHBIX qUCCJI AOIOJHAKTCA MHOXCECTBOM
KOMIUIGKCHBIX 4YHCENl. B KaXIoM U3 OTHX MHOXECTB pPAcCMAaTPUBAIOTCS CBOWCTBEHHBIE €My
cnenuduuecKue 3a1a4l ¥ Onepalyu: IejIeHUe HaIleJo0, OTIEpUPOBAHUE OCTATKAMH Ha MHOKECTBE IICJIBIX
qHceNl, 0COOble CBOMCTBA PAIlMOHAIBHBIX M MPPALMOHAIBHBIX YHCEN, apu(MeTHUecKue orepanuu, a
TaKKe HW3BJICUCHHE KOPHS HATypaJIbHOW CTETNEHHM Ha MHOXKECTBE KOMILIEKCHBIX dYHCeNl. biaromaps



MOCJIEZIOBATEILHOMY PACIIMPEHUIO0 KPYyra HCIONb3yEeMbIX YHCEN W 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MPUMEHEHHUS ISl PEIICHUS Pa3InIHbBIX 3371a4 (POPMUPYETCS MPEACTABICHHIE O €IMHCTBE MATEMATHKH KaK
HAayKu U e€ poJId B MOCTPOCHHM MOJIENEN peajbHOro MHpa, MIUPOKO HCIHOJB3YIOTCA 00O0OIIeHHE U
KOHKpETH3allHs.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» pEalM3yeTCs Ha MPOTSIKEHHH BCEro oOydyeHHUs Ha YpPOBHE
cpenHero oomero oOpa3oBaHUs, MOCKOJIBKY B KaXIOM pasfene [IporpaMMbl mpeaycMOTPEHO pelieHue
COOTBETCTBYIOIIUX 33/1a4y. B pe3ynbrare oOyuaroniyecs: OBiIaIeBalOT Pa3IMUYHbBIMU METOJIaMU PELICHHUS
paIMOHATBHBIX, HMPPANUOHAIBHBIX, TOKA3aTeNbHBIX, JOTrapu(PMHUUECKUX ¥ TPUTOHOMETPHUUCCKHX
YpaBHEHUI, HEPABEHCTB M CHCTEM, a TakXKe 3aJady, coaepkamux mnapamerpsl. [lomyueHHble yMeHUS
IIMPOKO HCHOJIB3YIOTCS TPH HCCIEAOBaHWU (DYHKIMKA C IMOMOIIBI0 TMPOU3BOMHOM, MPU PEIICHUU
MPUKJIAIHBIX 3a/1a4 U 3a]la4 Ha HaX0KJIeHWe HauOOIbIINX U HAMMEHbIIUX 3HAaUeHUNH QyHKIMH. JJaHHas
COJIepKaTeNIbHAs JIMHUS BKJIIOYAaeT B ceOsi Takke (HOPMHUPOBAHHE YMEHHM BBIMONHATH PACUYETHI IO
dbopMyniaM, peoOpa3oBaHUs PallMOHATBHBIX, HPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a
TaK)Ke BBIPAKEHUH, COJCpXKAIIUX CTETICHH M JorapudMmbl. biaromapst m3ydeHHIo anreOpamdecKkoro
MaTepuaiga NPOUCXOAMT JajbHeillllee pa3BUTHE aJTOPUTMUYECKOTO W aOCTPAKTHOTO MBIIIJICHHS
oOy4aromuxcsi, GOPMUPYIOTCS HABBIKH JCTyKTUBHBIX PACCYKICHHIA, paOOThI C CHMBOJIBHBIMU (JOPMaAMH,
MIpeJICTaBJICHHS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BU/I€ PAaBEHCTB M HEPABEHCTB. AnreOpa nmpejaraet
3¢ (heKTHBHBIC HWHCTPYMEHTHI JUIsI PEIICHUS NMPAKTHUYECKUX M eCTECCTBCHHO-HAYUYHBIX 3ajad, HATJISIHO
JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CopepxarenbHO-MeTONUYEeCKas JIMHUA «DYyHKIIMU U TpapUKN» TECHO MEPEIUIeTAeTCs C IPYTHMH
JUHUSAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMbICIE 33laéT MOCIEA0BaTEIbHOCTh H3YyYEHUs
Matepuana. l3ydeHue cTeneHHOM, NOKa3aTeNbHOH, JOrapuMUYECKOW U TPUTOHOMETPUUYECKUX
GbyHKIUH, X CBOICTB U rpaduKOB, UCIIONB30BaHUE (DYHKUIMN AT pElIeHUs 3a/1a4 U3 APYTUX yUeOHBIX
MPEAMETOB U pPEaTbHOM KU3HU TECHO CBSA3aHO KaK C MaTeMAaTUYECKUM aHaJIU30M, TaK U C PEIICHUEM
ypaBHeHUH 1 HepaBeHCTB. [Ipu 3ToM Oosnbiioe BHUMaHUE yienseTcss GOpMUPOBAHUIO YMEHHSI BBIPAKATh
dbopMmynaMy 3aBUCUMOCTH MEXIY Pa3IUYHBIMH BEIUYMHAMHU, UCCIEOBATh IMOJTY4YeHHBbIE (YHKIIUH,
CTPOUTH UX rpaduku. MaTepuan 3Toi coiep kaTeabHON TUHUH HaIlelIeH Ha pa3BUTHE YMEHHUI U HABHIKOB,
MO3BOJISIIOIINX BBIPAXKATh 3aBUCHMOCTH MEXAY BEITUYMHAMHU B PA3IUYHONU (DopMme: aHATMTHYECKOM,
rpaduyeckoil u crnoBecHOW. Ero m3ydeHne crnocoOCTBYeT pa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS,
CIIOCOOHOCTH K 0000IICHUIO U KOHKPETU3AIUH, UCTIOJIB30BaHUIO aHAJIOTHH.

CopmepxarenpHasi nuHHS «Hauama wMaTeMaTHyecKoro aHalW3a» TMO3BOJSET CYIIECTBEHHO
PaCHIMPUTH KPYT KaK MAaTeMaTHYECKUX, TaK U MPUKIIAIHBIX 3a7a4, JOCTYITHBIX 00YUYaIoIUMCs, TaK KaK y
HUX TIOSIBIIIETCS BO3MOXHOCTh CTPOUTH TpaUKHU CIOXKHBIX (YHKIUH, ONMpeneisTh UX HauOONbIINE U
HaWMEHBIIINE 3HAUYCHUSI, BBIYUCIIATH IUIOMAINA GUTYp U 00BEMBI TN, HAXOIUTh CKOPOCTH U YCKOPEHUS
npoueccoB. JlaHHas coaepxaTenbHas JIMHUS ~OTKPBIBAET HOBBIE BO3MOXXHOCTH MOCTPOCHHMS
MaTeMaTUYeCKUX MOJEJIEeH pealbHBIX CHUTYyallil, IO3BOJIIET HAXOJWTh HAWIydlllee pEIICHUE B
MPUKIAIHBIX, B TOM YHCIE€ COLIMAJIbHO-3KOHOMUYECKUX, 3aJadyax. 3HAKOMCTBO C OCHOBAaMH
MaTeMaTUYeCKOr0 aHajln3a CIIOCOOCTBYET PAa3BUTHUIO aOCTPaKTHOTO, (OPMAIBHO-TOTUYECKOTO |
KpEaTUBHOTO MBIILIECHUS, (JOPMUPOBAHUIO YMEHHI PacloO3HABATh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B
HayKe, TEXHUKE U ucKyccTBe. OOydJaromuecs y3HalT O BEIAOIINXCS pe3yJIbTaTax, MOJyUYeHHBIX B XO/1€
pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOPax.

ConepxarenpHO-MeTOIUYECKasT JTUHUS «MHOXECTBA W JIOTHKA» BKIIOYAET B Ce0S DJIEMEHTHI
TEOPUM MHOXKECTB M MaTeMaTH4YeCKON JIOTMKU. TeopeTHKO-MHOKECTBEHHbIE MPEACTABICHUS
MMPOHU3BIBAIOT BECh KYpPC IIKOJIHHOM MaTeMaTHKH W TIPEIJIararoT HanboJjiee YHUBEPCAIBHBIN S3BIK,
O0BETMHSIOIINN BCE pa3/ieNbl MATEMATHKHU U €€ MIPUIIOKESHHIA, OHHU CBSI3BIBAIOT PAa3HBIE MATEMaTHYECKUE
JTUCITUTITMHBI U UX TIPWIOKEHUS B enrHoe 1enoe. [oaToMy BaKHO /1aTh BO3MOYKHOCTh O00y4YarOIIeMycs
MOHUMATh TEOPETHUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHON MaTeMaTHKU M HCIIOJIBb30BAaTh €ro s
BBIPOKEHHS CBOUX MbICTEH. [[pyruM BaKHBIM MPU3HAKOM MATEMATHKU KaK HAyKH CIIEIYeT MPU3HATH
CBOMCTBEHHYIO €l CTpPOrocTh OOOCHOBAaHWI W CIEAOBaHUE OINpPENCIEHHBIM TMPaBUIAM IOCTPOCHHUS
JI0Ka3aTeNbCTB. 3HAKOMCTBO C OJJIEMEHTAMU MAaTEeMaTHYeCKON JIOTMKH CHOCOOCTBYET pa3BUTHIO
JIOTUYECKOTO MBIIUICHUsI OOYYaloMIMXCs, IMO3BOJSIET UM CTPOUTh CBOM PACCYXKJICHHS HAa OCHOBE
JIOTUYECKUX MpaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHUSI.



B ydeOHOM kypce «AnreOpa W Hayajla MAaTeMAaTHYSCKOTO aHaIHM3a» HPHCYTCTBYIOT OCHOBBI
MAaTeMaTUUCCKOTO MOJICIUPOBAHUA, KOTOPLIC IMPU3BAHbI CHOCOGCTBOBaTB q)OpMI/IpOBaHI/IIO HaBBbIKOB
MTOCTPOCHHS MOJICJICH pealbHBIX CUTYAIIUH, UCCIICIOBAHMS ATHX MOJICIICH ¢ ITOMOIIBIO amapara ajareopbl
U MaTCMAaTUYCCKOI'0 aHajin3a, UHTCPIIPETAU IMOJTYUYCHHBIX PC3YJIbTATOB. Takue 3alaHus BIIJICTCHBI B
KOKIBIA W3 pa3felioB IMpOorpaMMbl, TOCKOJIBKY BECh MaTepHall y4eOHOro Kypca IIMHPOKO HCIOJb3YyeTCs
IVl pelIeHus] TPUKIAAHBIX 3afad. [Ipw pemieHuu peanbHBIX MPAKTHYECKHX 3a/1ad 00ydaronmecs
Pa3BHBAIOT HAOJIIOIATEIIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTParkpoBaThCs, UCIOJIb30BATh
aHaJIOTHUI0, 0000ImIaTh W KOHKPETU3UPOBATh MpodiieMy. JlesrenbHOCTh 1O (DOPMUPOBAHHUIO HABHIKOB
pelIeHUs MPUKIAIHBIX 33724 OPraHu3yeTCs B MPOIIECCe M3YUYCHHS BCEX TEM yUeOHOro Kypca «Aredpa
Y HaYaja MaTeMaTUYECKOTO aHAJIN3ay.

Ha m3yuenue ydeOHOro Kypca «AireOpa W Hadajga MaTeMaTHYSCKOTO aHAIHM3a» OTBOAMTCS 272
gaca: B 10 kmacce — 136 gacos (4 gaca B Henenio), B 11 kimacce — 136 gacoB (4 yaca B HEJIGNIO).

COJAEPKXAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BbIYUCICHUA

Pammonanbhbple  uyucna. OOBIKHOBEHHBIE U JIECSATUYHBIE JApOOM, NPOLEHTHI, OECKOHEUHbIE
nepuonudeckue apoodu. [lpumenenwe npoOeil W TPOIEHTOB IS PEIICHHs NPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACiIel 3HAHUI U PealbHON KU3HU.

JlelicTBuTenbHBIC YKcia. PalimoHanbHble M HPpalMOHANBHBIC YiCia. ApU(PMETHYECKIE ONepaIii
C JeMCTBUTENBHBIMU uuciaMU. MoJyib JeMCTBUTENBHOrO 4Mciaa U ero coicTBa. IlpubnmxEHHble
BBIYMCIICHM S, IPABWIIA OKPYTIICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUMN.

Crenenb ¢ nensiM nokasareneM. bunom Herotona. Mcnonb3oBanue noaxozsueil opMsl 3anucu
JENCTBUTEIIBHBIX YMCEN IS PELICHHS IPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJbHON CTEIIEHH U €ro CBOICTBA.

CreneHs ¢ pallMOHaIbHBIM [T0Ka3aTeIeM U €€ CBONCTBA, CTENEHb C AEHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. CoiicTBa jorapudma. JlecsTHuHbIe U HaTypalbHbIE JIOTapU(MBI.

CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC YHCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCUHYC M apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHHsI U HEPABEHCTBA

ToxnecTBa U TOXJIECTBEHHBIE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUA-CIEeACTBUA. HepaBeHCTBO, pellieHne HEPaBEHCTBA.

OCHOBHBIE METOJIbl PELICHHUs] LENbIX M JpOOHO-pallMOHANBHBIX YpPAaBHEHMHA M HEPAaBEHCTB.
MHorowieHsl OT OTHOW IEpeMeHHOM. JleleHne MHOTrOWwIeHa Ha MHOTOYJIEH C OCTaTKOM. Teopema be3y.
MHorousnieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHHUM, COJIEPIKALINX CTENEHH U KOPHH.

WppanmonansHble ypaBHeHN. OCHOBHBIE METOBI PELIEHHUS UPPALIMOHAIBHBIX YPABHEHUH.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PEIIEHUS [TOKA3aTEIbHBIX YPAaBHEHUM.

IIpeoOpa3oBanue BeIpaXEHUN, COAECPIKAIINX JIOTApU(MBI.

Jlorapudmuueckre ypaBHeHus1. OCHOBHBIE METO/IbI PELICHHUS IOTapU(PMUUECKHX YPaBHEHUH.

OcHoBHBIE TpUroHOMeTpUUeckue popmyIsl. [IpeodpasoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUI.
Pemrenne TpuroHOMeTpUYECKUX YPAaBHEHHM.

Pemenne cucrem JIMHEWHBIX ypaBHEHUM. Marpuma CUCTEMBbl JIMHEMHBIX ypaBHEHUM.
Onpenenurens MaTpUlbl 2X2, €ro r€OMETPUYECKUA CMBICT M CBOMCTBA, BBIYMCIECHHUE €ro 3HAYCHHS,
IIPUMEHEHHUE ONPEAEIUTEIIS UIsl PEILICHNUS] CUCTEMBI JINHEWHBIX YpaBHEHUN. Pelienne npukiiagqaelX 3a1a4
C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHUH. MccnenoBanre NoOCTPOCHHON MOIENIH C OMOIIBIO MATPHUIL
U OIIPEIEIUTENCH.



[ToctpoeHne MaremMaTHYECKUMX MOJEIEH peaJbHONM CHUTYyallMd C TOMOIIbI0 YPaBHEHUH W
HepaBeHCTB. [IpumMeHeHre ypaBHEHHI U HEPaBEHCTB K PEIICHUI0 MATEeMAaTHYECKUX 3a/ad W 3a/Jad U3
pa3IMYHbIX 00JacTel HAyKU U peaIbHOM JKU3HH.

DOYyHKUMH U TPAaPUKHU

OyHKIus, crocoObl 3amanus QyHkuu. B3aumuo oOparable QyHkimu. Kommosunust QyHKITUH.
I'padux Gpynkumu. DnemeHTapHbie mpeoOpa3oBanus rpagpukoB GyHKIHH.

Ob6nacth ompeneneHuss U MHOXKeCTBO 3HaueHui Qynkuuu. Hymu dynkuuu. IlpomexyTtku
3HAKONOCTOSAHCTBA. Y&THble u HeuéTHble ¢yHkuuu. Ilepuoamueckue ¢ynkmuu. IIpomexyTku
MOHOTOHHOCTH (yHKIIUH. MakcuMyMbl 1 MUHUMYMBI pyHkinu. Haubosnbiiee 1 HauMeHbllee 3HaYCHUS
(GYHKINMU Ha TPOMEXKYTKE.

JluneiiHas, KBaapaTHU4Has W JPOOHO-THHEWHas (YHKUUU. DJIEMEHTApHOE HCCIIe0OBaHUE U
MOCTPOCHHE UX TPAPHUKOB.

Crenennas QyHKIMS ¢ HATypaJbHBIM U IIEJIBIM TTOKa3zaTesieM. E€ cBoiicTBa u rpaduk. CoiicTBa 1
rpaduK KOpHS N-0¥ CTENeHU Kak (PYHKIIUU OOPATHOM CTEIEHU C HATypaIbHBIM ITOKA3aTEIICM.

[TokazarenpHass u mnorapudmuueckas (QyHKIMHM, UX CBOWcTBa M rpaduku. McmompzoBanue
rpadukoB PYHKUMN I pELLICHUS] ypaBHEHUH.

Tpuronomerpuyeckasi OKpPYKHOCTb, ONpEAeNeHue TPUTOHOMETPHUUECKUX (PYHKIMH YHCIOBOTO
apryMeHTa.

OyHKIMOHATbHBIE 3aBUCUMOCTH B peallbHBIX Mpoleccax U sBIeHUsX. [paduku peanbHbIX
3aBUCUMOCTEHN.

Havana maTteMaTH4eCcKOro aHajim3a

IlocnenoBaTeabHOCTH, CIIOCOOBI 3ajaHus IIOcJIedoBaTelbHOCTEH. MeTon MaTeMaTH4YeCKOM
WHIYKUUA. MOHOTOHHBIE W OrPAaHUYEHHbIE IIOCJIEN0BATENBHOCTU. McTOpHsT BO3HUKHOBEHUS
MaTEeMaTHYECKOT0 aHAIN3a KaK aHAJIN3a OECKOHEUYHO MAJIbIX.

ApudmeTrnueckas U reomeTpuyeckas mporpeccud. beckoHeyHO yObIBaromias reoMeTphyYecKas
nporpeccusi.  Cymma O€CKOHEUHO YOBIBAIOIIEH TE€OMETPUYECKON mporpeccuu. JIMHEWHBIA U
AKCMOHEHIHANIBbHBIN pocT. Yucno e. dopmyina clI0KHBIX NPOLUEHTOB. Mcronb30BaHne MPOrpeccuu s
perieHus peasibHbIX 3a71a4 MPUKIIATHOTO XapaKTepa.

HenpepeiBable (pyHKIMH u uX cBoicTBa. Touku paspeiBa. ACUMNTOTHI TpadukoB (yHKIUH.
CroiicTBa (¢yHKIMN HEMPEPHIBHBIX Ha OTpe3ke. MeToj HMHTEpBAJIOB ISl PEUICHUsS HEPaBEHCTB.
[IpuMmeHeHne CBOMCTB HETIPEPHIBHBIX (DYHKITUH JIJIsl pEIICHUS 3a/1a4.

[TepBas u BTOpast mpousBoAHbIe PyHKIIMU. OnpeeneHne, TeOMeTPUISCKUNA U GU3UIECKUN CMBICIT
MIPOM3BOIHON. YpaBHEHHE KacaTeNbHOUN K rpaduky GyHKIUU.

[IpousBoaubie snemMeHTapHbIX (yHKIUA. [Ipon3BogHAs CyMMBI, MPOW3BEIEHUS, YaCTHOTO U
KOMITO3UIIUH (PYHKIIHIA.

MHoxkecTBa M JIOTUKA

MHOXeCTBO, ONEpallMi HaJ MHOXKECTBAMM U UX CBoMcTBa. Jlnmarpammel Diinepa—BenHa.
[IpuMeHeHne TeOpETUKO-MHOKECTBEHHOTO arapara Jiisl OMUCAHUsl peabHbIX MPOIECCOB U SIBICHUH,
MIPH PEICHUH 33724 U3 IPYTHX YUYEOHBIX MMPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYeCKOTO OOBEKTa, CJIEACTBHE, J10Ka3aTelbCTBO,
PaBHOCUJIbHBIE YPAaBHEHHUSI.

11 KJIACC

Yucia ¥ BBIYUCTICHHUSA

Hatypanbabie u nienbie uncia. [I[pumMeHeHre MPU3HAKOB JEIUMOCTH IENbIX YHCeN, HanOOIbIITNi
obmuit nemurensd (nanee — HOJl) n Haumensiee obmiee kpatHoe (nainee — HOK), octatkoB mo Momyiito,
anroputMa EBkima ans pemeHus 3a1a4 B IENbIX YUCiax.

KommiekcHpie uncia. AnreOpandeckass U TPUTOHOMETpHYECKass (POPMBI 3alMUCH KOMIUIEKCHOTO
grcna. ApudMeTndecKue onepamnun ¢ KOMIDICKCHBIMU YuciiaMu. M300paxeHre KOMITJIEKCHBIX YHCe Ha



KoopauHaTHOW TuiockocTu. Popmyna MyaBpa. KopHu n-oil creneHM W3 KOMIUIEKCHOTO YHCIA.
[TpuMeHeHne KOMILIEKCHBIX YHCEeN JUIA PeleHU (PU3NYECKUX H TeOMETPUIECKUX 3a/1ad.

YpaBHeHHsI M HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPABHEHMH M HEpaBEHCTB. PaBHOCHUJIbHBIE CUCTEMBI M CHCTEMBI-
clIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C IIOMOIIBIO TPUTOHOMETPHUYECKON OKPY>KHOCTH.
Pemenne TpUroHoMeTpu4ECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS ITOKA3aTENbHBIX U JIOTApU()PMUIECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PELICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHbIE METO/bl PEIICHHUS CHCTEM M COBOKYNHOCTEH palMOHAIbHbBIX, HppallOHaIbHbIX,
MOKa3aTeIbHbIX U JIOrapu(PMUUYECKUX YPABHEHUI.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

IIpuMeHeHne ypaBHEHHH, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a4ad U 3a1ad U3
pa3NUYHBIX 001aCTe HAYKH U PEATbHON KU3HH, HHTEPIPETALUS TOTYYSHHBIX PE3yIbTaTOB.

DOyHKINH U TPaPuKH

I'papux xommosuimu ¢GyHKwiA. ['eomerpuyeckre o00pa3bl ypaBHEHHH W HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckre GyHKINHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTobl peleHNs ypaBHEHUM U HepaBeHCTB. I'paguueckue MeTo bl peleHus 3a1a4
C IapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKIMHA A7 MCCIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEIICHUH 33724 U3 APYTHX YYEOHBIX MPEIMETOB M PEaibHON KHU3HH.

Havasa maTeMaTH4eCKOro aHaJmM3a

[IpumeHeHre NPOU3BOAHON K HCCICIOBAHMI0 (QYHKIMH HAa MOHOTOHHOCTH M OSKCTPEMYMBI.
Haxosxnenne HauOoJbIIero ¥ HAMMEHbIIET0 3HAYeHUH HeNPephIBHON (PyHKIIMHM Ha OTpE3Ke.

[IpuMeHeHne TpOU3BOAHOM JUIS HAXO0KICHHSI HAWIYUYLIEro pEelIeHUsl B IPUKIAAHBIX 3a4a4ax, 1
OIpeJIeJIEHUs] CKOPOCTH U YCKOPEHUS MpoLecca, 3aAaHHOro (hopMyJIoi Win TpapuKoM.

[TepBooOpazHas, 0CHOBHOE CBOMCTBO 1epBo0Opa3HbIX. [lepBooOpa3HbIe 371€MEHTApHBIX QYHKIUH.
[TpaBuia HaX0XXJEHUS IEPBOOOPA3HBIX.

NHurterpan. I'eoMeTpudecKnid CMBICH HMHTETpaa. BbIUMCIEHHE ONPEAEeNIEHHOr0 HMHTErpajla Io
dbopmyne HetoToHa-JIeiibuua.

[IpumeneHue uHTerpaa aas HaX0KJIeHUS IOl MI0CKUX GUTyp U 00BEMOB reOMETPUUECKUX
TeNl.

[Ipumepsl pemenuit nuddepeHIUaNbHbIX ypaBHEHUH. MaTemaTuueckoe MOJeINpOBaHHe
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPaBHEHUH.
[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA U HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YTJIVBJIEHHBIM YPOBEHL) HA YPOBHE CPEJIHEI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTh T'PAXKIAHCKOW TMO3UIMHM O0YYaIOLIerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOro o0O0IlecTBa, MpEICTaBICHHE O MaTeMaTHUYeCKUX OCHOBaxX (HYHKUHOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SIBIEHHUH, MpOLELyp TIpa)kIaHCKOro oOIiecTBa (BBIOOPHI, ONPOCHI U JAPYroe),
yMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHUU C HUX (PYHKUHUAMU U
Ha3HA4YCHUEM;

2) MaTPUOTHYECKOT0 BOCIUTAHNA:

Cc(OPMHPOBAHHOCTh POCCHUICKON TpaXITAHCKOW MICHTUYHOCTH, YBKEHHUS K TPOLUIOMY U
HACTOAIIEMY POCCHUMCKOM MAaT€MAaTHUKH, LEHHOCTHOE OTHOUICHHE K JOCTIIKEHHSAM POCCUHCKHX



MaTe€MaTUKOB U POCCUICKONM MAaT€MATHYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX JOCTUKEHUW B JPYIHX
HayKaX, TEXHOJIOTHIX, Cepax SIKOHOMHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAaHWE JYXOBHBIX IICHHOCTEH pPOCCHICKOT0 Haponaa, c(HOPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, STUYECKOTO TMOBEICHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HayKU U
JeSTeIbHOCThIO YU4EHOT0, 0OCO3HAHWE JIMYHOTO BKJIAJ[a B TIOCTPOSHUE YCTOMYUBOTO OYAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

ACTETHYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEeIICHUHN, pacCy>KICHHI, BOCIPUUMYNBOCTD K MAaTEMaTHUYECKUM aCIIEKTaM Pa3InYHbIX
BU/JIOB UCKYCCTBA;

5) ¢pu3HYeCcKOro BOCIMTAHUS:

C(bOpMI/IpOBaHHOCTL YMCHUA HNPUMCHATHL MATECMATUYCCKHUC 3HAHUA B HHTCPCCAX 3O0POBOIro MU
Oe3omacHOro obpasza >KHU3HHM, OTBETCTBEHHOE OTHOILIEHHWE K CBOEMY 3/I0pPOBBIO (3I0pOBOE IMUTaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHH M OTIbIXa, peryisipHas (u3ndeckas aKkTHBHOCTH), (pu3mueckoe
COBEPIICHCTBOBAHUE MIPU 3aHATUSX CIIOPTUBHO-03J0POBUTEIHHON JESTENbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HaHWE IIEHHOCTH TPYJOJIIO0Us, HHTEpEC K pa3IudHbIM cdepam
poeCCHOHATTLHOMN AEATEIBHOCTH, CBA3aHHBIM C MATEMATHUKOM 1 €€ MPHIIOKECHUSIMUA, YMEHUE COBEPILIATh
OCO3HaHHBIM BBIOOp Oynymielt mpodeccuu W peann30BbIBATH COOCTBEHHBIC >KU3HEHHBIC ILIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K MaTe€MAaTHUYECKOMY OOpPa30BaHMIO U CaMOOOPA30BaHMIO HA MPOTSKEHUU
BCEH KM3HU, TOTOBHOCTh K aKTHUBHOMY YYacTHIO B PEIICHUU MPAKTHUYECKUX 3a7ad MaTeMaTHYeCKOi
HaIPaBJICHHOCTH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS:

C(bOpMI/IpOBaHHOCTI) 3KOJIOTHYECKOU KYJbTYPbl, HOHUMAHUC BIUAHUA COLUAIbBHO-9KOHOMHWYCCKUX
MIPOLIECCOB HA COCTOSHUE TMPUPOJHOM U COLMAIBHOW Cpelbl, OCO3HAHHE TJI00ATBLHOTO XapakTepa
3KOJIOTHUYCCKUX HpO6JI€M, OopucHTalusa Ha IPUMCHCHHUEC MAaTEMAaTUICCKUX 3HaHUU AJId pCHICHUS 3aaa4 B
o0JacT OKpYy Xarolle cpenbl, MIaHUPOBAHUE MOCTYNKOB U OIEHKH UX BO3MOXKHBIX MOCIEACTBUMA IS
OKpY>KaroIleu Cpeibl;

8) HeHHOCTH HAYYHOr0 MO3HAHUS

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHON TPaKTUKH, IOHMMAaHME MaTEeMaTHUeCKOM HayKu Kak cQepbl UeloBeYecKOoi
ACATCIIBbHOCTH, 3TAIlOB eé Pa3sBUTHUA U 3HAYUMOCTH JId Pa3BUTHA HUBUIM3ALIUH, OBJIAACHHUC SA3BIKOM
MaTEeMaTHKU U MaTeMaTUYECKOM KyIbTypoil Kak CpeICTBOM MO3HAHHS MHPA, TOTOBHOCThH OCYIIECTBISATh
IMPOCKTHYIO U UCCICAOBATCIIbCKYIO ACATCIIBHOCTD HHANBUYAJIBHO U B I'PYIIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIEC YHHUBEpPCAJIbHbIE Y4eOHbIe JeiicTBUS

ba3oBble JJornyeckue AeiicTBUS:

BBISIBIIATh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKHX OOBEKTOB, MOHSTHH,
OTHOIICHUN MEXIY MOHITHIMH, OPMYITUPOBATH OTPEIeIICHHUS MOHATH, YCTAaHABINBAThH CYIIECTBEHHBII
MPU3HAK KJIACCU(UKAIIMN, OCHOBAHUS 1T 00OOIICHUS M CPAaBHEHUSI, KPUTEPHUH TIPOBOJUMOTO aHAIH3a;

BOCIPUHUMATH, (OPMYJIHUPOBATh H  MPEoOpPa3OBBIBATH  CYXKIEHUS: YTBEPAUTENBHBIE U
OTpHUIIATeNbHbIE, €IMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MAaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEUHs B (dakTax, JaHHBIX,
HaOMIONEHUSAX W YTBEPKACHHSAX, TIpeasiaraTh KPUTEPUU I BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUN;

JieJlaTh  BBIBOABI C MCIOJB30BAHHEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX M HWHIYKTHUBHBIX
YMO3aKJIFOUEHU, YMO3AKIIOUEHUI 110 aHAJIOTHH;



MPOBOAUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MATEMaTHYECKUX YTBEPXKICHHUM (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAWBATh APTyMEHTALUIO, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI, 00OCHOBHIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpaTh crmoco0 pemieHus y4eOHOU 3amauu (CpaBHUBATH HECKOJIBKO BAapHAHTOB PEHICHWS,
BbIOMpaTh HanboJiee MOAXOASAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBare/ibCKue 1eCTBUS:

UCIIOJIb30BaTh BOIPOCHI KaK MCCIENI0BATEIbCKUII HHCTPYMEHT I03HaHUSA, (HOPMYIUPOBATH
BOIPOCHI, (PHUKCUPYIONTHE TPOTUBOpEUHE, MPoOIeMy, YCTaHABIMBATHL HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIOTE3Y, AprYMEHTHUPOBATh CBOIO MMO3UIIMIO0, MHEHHE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN 3KCHEPUMEHT, MCCIIEIOBAHUE IO YCTAHOBIICHUIO
O0COOCHHOCTE MaTeMaTHYeCKOro OObEeKTa, SBJICHMS, MPOIECCa, BBIABICHUIO 3aBUCUMOCTEH MEXIYy
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITENIbHO (POPMYIUpPOBaTh OOOOLIEHHS U BBIBOJABI 10 pe3yjibTaTaM IPOBEIEHHOTO
HAOJIIOJICHUsI, WCCIICIOBAHMS, OIICGHUBATh JOCTOBEPHOCTh IOJIYYCHHBIX pPE3yJIbTaTOB, BBIBOJIOB U
000011IeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIJBUTaTh MPEANOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanueii:

BBISBJIATH Ne(UIUTH HHGOPMAIUH, TAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETAa Ha BOMPOC U ISl PELICHHS
3a/1a4u;

BBIOMpATh UH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATh, CUCTEMATHU3UPOBAThH
Y MHTEPIIPETUPOBATh HH(DOPMAIIHIO PA3IUYHBIX BUJOB B (POPM MPEICTABICHUS;

CTPYKTYypUpOBaTh HMH(OpPMAILMIO, MPEJCTABIATh €€ B pa3NuYHbIX (opMax, HIUTFOCTPUPOBATH
rpaduyecku;

OLICHUBATh HAAEKHOCTh HH(DOPMALIMH IO CAMOCTOSATENHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHUBHBbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA

Oo0menne:

BOCIIPUHUMATH U (POPMYJIMPOBATH CYKICHHS B COOTBETCTBUU C YCIOBHUSIMH U IEJISIMU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BBIpaXaThb CBOKO TOYKY 3pPEHUS B YCTHBIX M NUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUS 110 X0y pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJIYYCHHBIN pe3yiIbTaT;

B X0Jie 00CYKJIeHUs 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOii TeMbI, TPOOJIEMBbI, perraeMoit
3a/1aud, BBICKA3bIBATh WJCH, HAIEJICHHBIE HA TIOWCK PEIICHMs, COMOCTaBIATh CBOU CYXKIACHUS C
CYKICHUSIMH JAPYTUX YYACTHUKOB JHUANOra, OOHApYKMUBAaTh pa3lu4yhe M CXOACTBO TIO3UIIUH, B
KOpPpeKTHOI opme popMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS,

MPEACTABIATh  PE3yJbTaThl PEIICHUs] 3a/layd, »SKCIEPUMEHTa, HCCIENIOBAHMs, MPOEKTa,
CaMOCTOATENILHO BBIOMpaTh (POopMaT BBICTYIUICHHS C Y4YETOM 3a/ad MPE3CHTANMH W OCOOCHHOCTEH
ayJIUTOPHH.

PerynasiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranmu3anus:

COCTaBJIATH IUIAH, aJITOPUTM pEIICHUS 33/1a4H, BBIOUPATh CIOCO0 pelieHus: ¢ y4€TOM UMEIOIINXCS
pPEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C
y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

BJIa/IETh HABbIKAMHU I103HABATEIbHOW pEQIIEKCHH KaK OCO3HAaHHUS COBEPILAEMBIX JEHCTBUN U
MBICIMTENBHBIX IPOLECCOB, MX pPE3yJbTaTOB, BIAJETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
IIpoLecca M pe3yJibTaTa pelIeHUs: MaTeMaTH4YeCKON 3a1a4H;



MPEIBHJICTh TPYAHOCTH, KOTOPBIC MOT'YT BO3HUKHYTh IIPH PEIICHUH 33]Ia4H, BHOCHUTh KOPPEKTHUBEI
B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB, MAAHHBIX, HAWJIEHHBIX OIIHMOOK, BBISBIIEHHBIX
TPYJAHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIU U YCIOBHIM, OOBACHITh MPUYMHBI JOCTHKCHUS WIIH
HEJOCTHIKCHHSI PE3YJIbTaTOB JICATSIBHOCTH, HAXOIUTh OIIMOKY, TaBaTh OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eATeIbHOCTD:

MMOHMMATh M UCITOJIb30BATh MPEUMYIIECCTBA KOMAHIHON M MHIMBUYyaJIbHOU paOOTHI IPH PEIICHUH
y4eOHBIX 3a/1a4, IPUHUMATh 1€JIb COBMECTHOM JIEATCIILHOCTH, TNIAHUPOBATh OPraHU3AIUI0 COBMECTHOM
paboThI, pacmpeneisTh BHABI padOT, JOTOBapHBAThCS, OOCYXKIATh MPOIECC W pPe3yabTaT pPadOThI,
0000111aTh MHEHHUSA HECKOJIBKHUX JIIONIEH;

y4acTBOBAaTh B IPYMIIOBBIX (hopMax paboThl (00CYkIeHUSA, OOMEH MHEHHI, «MO3TOBBIC IITYPMBD)
U WHBIC), BBIIOJHITH CBOK YacTh PabOThI M KOOPJMHHPOBATH CBOM JICHCTBHS C IPYTMMH WICHAMH
KOMaH/Ibl, OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIMH MPOJYKT IO KPUTEPHIM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIbTATDBI

K xonmy obyuenus B 10 kj1acce 00yJaromuiicst MOMYYHUT CIEAYIOUINE TPEAMETHBIC pE3yIbTaThI 10
OTIENbHBIM TeMaM palouell IporpaMMbl yd4eOHOro Kypca «Anredbpa M Hayalla MaTeMaTHUYeCKOTO
aHaJIu3a»:

Yucsia ¥ BHIYUCICHUSA:

CBOOOJHO OIEPHUPOBATH MOHATHAMU: PAMOHAIBHOE YHCIIO0, OECKOHEYHAsl TIEpUOIUYEcKast 1po0b,
MPOLIEHTHI, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA PAIIMOHAIBHBIX U JEHCTBUTENBHBIX YUCEN, MOAYJb
JIeMCTBUTEIILHOTO YHCIIA;

MIPUMEHSITh IPOOH ¥ MPOLICHTHI JIJIsl pEIISHUs MPUKIIAJHBIX 3a/1a4 U3 Pa3IuYHbIX OTpaciei 3HaHHi
Y peajbHOU KU3HU;

MIPUMEHSITh MPUOIMKEHHBIE BHIUMCIICHUSI, IPABHUIIA OKPYTIICHHS], TIPUKHUIKY U OIIEHKY pe3yJbTaTa
BBIYHCIICHHUI;

CBOOOJHO OIEPUPOBATH MOHATHEM: CTEIIEHb C IIeJIbIM MOKa3aTeleM, HCIOIb30BaTh MOIXOASIIYIO
(dhopMy 3anUCH IEHCTBUTENBHBIX YHCEN AJISl PELICHUS MPAKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HATYPAIbHOM CTENEHU;

cBOOO/IHO ONIEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOO/IHO ONEPUPOBAThH MOHATUSAMU: JOrapru(dM Yrcia, TeCATUYHBIE U HaTypaibHbIE JOTapu(pMBbI,

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa;

ONEepPUPOBATH MOHATUSMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC
YpaBHEHHUSI U ypaBHEHUS-CIIEICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

MIPUMEHSITh Pa3IMYHbIE METOJIbI PEUICHHS PAIMOHAIBHBIX U APOOHO-PAIlMOHATFHBIX YPaBHEHUH,
MPUMEHATHh METO]] MHTEPBAJIOB ISl pEIIIEHUsI HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSAMH: MHOTOWIEH OT OAHON MEpeMEHHOM, MHOTOYJIEH C IENbIMU
Koa¢duLMeHTaMHi, KOPHH MHOTOWJIEHA, IPUMEHSTh JIeJIeHHEe MHOTOYIeHa Ha MHOTOUYIEH C OCTaTKOM,
TeopeMy besy u reopeMy Buera uis perienus 3anay;

cBOOOJIHO ONEpUpOBaTh MOHITHUSIMM: CHUCTEMa JIMHEWHBIX YpaBHEHHM, MaTpula, ONpEeAeTnuTeNb
MaTpulbl 2 X2 W €ro reOMETPUYECKUM CMBICI, HMCIOJb30BaTh CBOWCTBA OMpENEauTeNs 2 X 2 s
BBIYHMCIICHHS €T0 3HAYCHHUSI, MPUMEHSITh ONPEISTUTENH I PEIICHUSI CUCTEMbI JIMHEWHBIX ypaBHCHUH,
MOJEIIUPOBATh pealbHblE CUTYyallMd C TOMOIIbIO CHUCTEMBbl JIMHEHHBIX YypaBHEHUH, HCCIEI0BATh
MIOCTPOCHHBIE MOJEIU C IOMOIIBI0 MaTpUIl U OIpeneiuTeNell, WHTEPNPETUPOBATh MOIYUYCHHBIN
pe3yJbTar;

WCIIOIh30BaTh CBOMCTBA JIEUCTBHI C KOPHIAMHM JIJIsl TPeoOpa30BaHUsI BRIPAKEHUH;



BBINOJIHATE NPE0Opa30BaHMsl YHCIOBBIX BBIPAXKEHHUH, COAEPKAIIMX CTENEHU C PALMOHAIbHBIM
II0Ka3aTeNeM;

HCIOJIb30BaTh CBOMCTBA JIOrapu(pMoB 1Jis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAXKEHUH;

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: HPpALOHAIBHBIC, MMOKA3aTEIbHBIE M JIOTapH(pMHUYECKHUE
YPaBHEHHUs, HAXOJUTh UX PELICHUS C IIOMOILIBIO PABHOCHIIBHBIX IIEPEX0I0B WM OCYIIECTBIIASA IIPOBEPKY
KOpHEH;

IIPUMEHSTH OCHOBHBIE TPUTOHOMETPUUECKHE bopMmybl I E; npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOJHO ONEPUPOBATH MOHATUEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, IPUMEHATh HEOOXOAUMBIE
(bopMyIIBI 1715 peIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUH;

MOJICJINPOBaTh peallbHble CUTyallud Ha SA3bIKE alreOpbl, COCTABJISATH BBIPAKEHUS, YpaBHEHMUS,
HEPABEHCTBA I10 YCJIIOBHMIO 3aJ1ayd, MCCIIENI0BATh IIOCTPOCHHBIE MOJCIH C MCIOJIb30BaHUEM ammapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEpPUPOBATh MOHATUAMM: (YHKLUS, CIIOCOOBI 3aaHus (QYHKIMU, B3aUMHO OOpaTHBIE
¢byHKIMM, KOMIO3UIMA (YHKIHHA, TpapuK (QYHKIWH, BBIIOIHATH JJIEMEHTapHbBIE MpeoOpa3oBaHuUs
rpadukoB (PyHKIUI;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: OOJACTh ONpPENEeNIeHUs M MHOKECTBO 3HAYCHUH (YHKLUH,
HYJU (QYHKIUH, TPOMEKYTKH 3HaKOIIOCTOSHCTBA,

CBOOOJHO OIEPUPOBATH MOHATUSAMHU: YETHBIC U HEUETHBIC (YHKUWH, NEPUOTUIECKUE (PYHKIUH,
IPOMEXYTKH MOHOTOHHOCTH (YHKIMM, MAKCUMyMbl M MHUHUMYMBl (yHKUUHM, HauOojblliee U
HauMeHbllIee 3HaYeHUE PYHKIIMU Ha IPOMEXKYTKE;

CBOOOJHO ONEPHPOBATH MOHATUSAMU: CTENIEHHAs (DYHKIMS C HATYypaJbHbIM U LIEJIbIM IIOKa3aTeIeM,
rpaduK CTENEHHON (YHKIMHU C HaTYypaJbHBIM U LIEJIBIM MOKa3aresaeM, rpaduk KOpHS n-Oi CTENEeHU Kak
(byHKIMN 0OpaTHOM CTENEHH C HAaTypajIbHBIM IOKa3aTeleM;

ONEepUpPOBATh MOHATUSAMU: JIMHENHAas!, KBaJpaTUyHas U APOOHO-IMHEWHAas (YHKIMH, BBINOIHSITDH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPaHKOB;

cBOOO/IHO ONEpUpOBaTh MOHIATUAMMU: TIOKa3aTeNbHasd U Jorapudmuueckas QyHKIMHU, UX CBOWCTBA
U rpaduKH, UCTIOIB30BATh X Tpa(UKH Ul PELIeHUs] ypaBHEHUH;

CBOOOZIHO  ONEpUPOBATh MOHATUSMHU: TPUTOHOMETPUYECKAss OKPY>KHOCTb, OIpEIEICHHE
TPUTOHOMETPHUECKUX (DYHKIIMHA YHUCIOBOTO apryMeHTa;

UCIO0JIb30BaTh IpaduKu QYHKIMHA 71 MCCIEAOBAaHUS MPOLIECCOB M 3aBUCUMOCTEN MPH PELICHUU
3aJ]a4d U3 JIPyrux y4eOHBIX MPEIMETOB U peabHOM KHU3HM, BEIpaXXaTh (POpMYJIaMU 3aBUCUMOCTH MEXTY
BEJIMYNHAMU;

Havajna maTeMaTH4eCKOro aHAJIM3a:

CBOOOZIHO OmepupoBaTh MOHATUSMM: apuUPMeTHyYecKas M TeoMeTpuyeckas Mporpeccus,
0ecKOHeuHO yObIBaroIlasi FeOMeTpHUecKasi Iporpeccus, TMHEHHBIN U SKCIIOHEHIIUAIBHBIN pocT, hopMyia
CJIOXKHBIX MTPOLIEHTOB, UMETh MPEICTABICHNE O KOHCTAHTE;

HCII0JIb30BaTh IPOIPECCUU ISl PELIEHMsI pEAJIbHBIX 3aJa4 IIPUKJIAJHOTO XapaKTepa;

cBO0OO/IHO ONEpUPOBATh MTOHATUSAMH: MIOCJIEI0BATEIbHOCT, CHOCOObI 3a/1aHUs
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE U OIPAaHUYECHHBIE IIOCJIENOBATEIBHOCTH, IOHUMAaThb OCHOBBI
3apO’KJIEHUS MAaTEMaTUYECKOT0 aHaIi3a Kak aHainu3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO OMEpPUPOBATh MOHIATUSMU: HETPEPbIBHbIE (DYHKLIMHU, TOUKH pa3pbiBa rpaduka GyHKIUH,
aCHUMINTOTHI rpaduka QyHKINHU;

CBOOOJHO ONEpHpPOBATh MOHATHEM: (YHKIMS, HEMpEepbIBHAsS Ha OTpe3Ke, NMPUMEHSTh CBOICTBa
HENpephIBHBIX QYHKIMIA I pellieHus 3a1a4;

CBOOOJHO OINEpHUPOBATH MOHATHAMM: MEpBas U BTOpas MPOU3BOJAHBIE (YHKIMH, KacaTelbHas K
rpaduky QyHKUIUU;

BBIUUCIIATH IPOU3BOJIHBIE CYMMBI, TPOU3BEACHHUS, YACTHOIO U KOMIO3UIIUH BYX (DYHKIIHIA, 3HATh
IIPOU3BOIHBIE 3JIEMEHTAPHBIX (QYHKLIUH;

UCIOJIb30BATh TEOMETPUUYECKHUM U (PU3NUECKUI CMBICT IPOU3BOTHOM JIJIsl pEILICHHS 3a/1a4.

MHo:xecTBa H JIOTHKA:



CBOOOJTHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpaIliy HaJl MHOKECTBAMH;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar i ONHMCAaHUS peajbHbIX IPOILIECCOB U
SIBJICHUH, IPY PEIICHUH 33124 U3 IPYTUX YUEOHBIX MTPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHSITHUSIMU: ONPEICICHUE, TeOpeMa, ypaBHEHUE-CIEACTBUE, CBOMCTBO
MaTeMaTHUYeCKoro 00bEKTa, J0Ka3aTeIbCTBO, PABHOCHIIBHBIC YPaBHEHUS U HEPABEHCTBRA.

K kon1ty o0ydenus B 11 ki1acce 00yJaromuiics MOTyYUT CISAYIOMINE MPEAMETHBIE PE3yJIbTATHI MO
OTJIETLHBIM TeMaM pabodeil MmporpaMMbl y4ueOHOTO Kypca «Ajiredpa ¥ Hadajga MaTEeMaTHYECKOTO
aHAIIN3ay:

Yucyia 1 BLIYUCTICHUS

CBOOOJIHO OIEPUPOBATh MOHATUSIMHU: HATYpajIbHOE U IEJI0€ YHCIIO, MHOXKECTBA HATYPAIbHBIX U
LIEJIBIX YHCEJI, UCTIOIb30BaTh MpHU3HaKU AeauMocTH 1enbix unces, HOJl u HOK natypanbHbIX uncen ais
penieHus 3ajiay, NPUMEHITh aroputM EBkinuaa;

CBOOOJIHO ONEPUPOBATh IMOHATHEM OCTaTKa IO MOIYJII0, 3alKMChIBaTh HATypaJlbHbIE YHCIA B
Pa3IMYHBIX MMO3UIIMOHHBIX CHCTEMAaX CUHCIICHHUS;

CBOOOJIHO ONEPHPOBATH MOHATHUSAMHU: KOMILIEKCHOE YHCIO M MHOXECTBO KOMIUICKCHBIX YHCE,
MIPEJICTABIATh KOMIUIEKCHBIC YHCIIA B aNreOpamyecKod M TPUTOHOMETPHUYECKON (opMme, BBITIOIHATH
aprupMETHUYECKHUE OTNIEPAITMU C HUIMHU M M300pakaTh Ha KOOPIMHATHOHN TIOCKOCTH.

YpaBHeHusI U HEPABEHCTBA:

CBOOOJIHO OIEpUPOBaTh TMOHIATHAMHU: WPPALMOHAIBHBIC, IMOKAa3aTEIbHBIC W JIOTapU(PMUUYECKHE
HEPaBEHCTBA, HAXOUTh UX PEIICHHS C ITOMOIIBI0 PABHOCUIIBHBIX MIEPEXOIOB;

OCYIIECTBJIATH OTOOP KOPHEH MpHU PEIICHUH TPUTOHOMETPUUIECKOTO YPaBHEHUS;

CBOOOJTHO OMEPUPOBATH MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSITH HEOOXOAMMBIC
(hOopMyJIBI I7Is1 PEIICHHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX HEPABCHCTB;

CBOOOJITHO OIEpUPOBATh TMOHSATUSMU: CHCTEMa M COBOKYIHOCTh YpaBHEHUW U HEPABEHCTB,
PaBHOCHJIbHBIC CHUCTEMBI WM CHCTEMBI-CIEIACTBUS, HAXOIUTh PEHICHUS CHCTEMbl M COBOKYITHOCTEH
palMoOHATBHBIX, UPPAMOHATBHBIX, TTOKA3aTENbHBIX U JJOTApU(MHUUECKIX YPABHEHUN U HEPABEHCTB;

pemiath  paluuOHaIbHbBIE, UppalMoHaNbHble,  [OKa3aTelbHbIE,  JIOTApUPMUYECKHE U
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPKAIINE MOTYJIA U TTapaMeTphl;

MPUMEHSITh TpaduuecKkue METOAbl AJS pelIeHHs YpaBHEHHH M HEPaBEHCTB, a TaKXkKe 3aaad ¢
napameTpamu;

MOJIETTUPOBaTh peajbHble CUTYallUd Ha SI3bIKE alreOpbl, COCTABISATH BBIPAXKEHHS, YPaBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI T10 YCIIOBUIO 3a]a4H, UCCIIE0BATh MOCTPOCHHBIE MOJIETTH C UCIIOIh30BAHUEM
amnmaparta anreOpbl, HHTEPIPETUPOBATH MOTYUYSHHBIN pe3ybTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpaduKy KOMIMO3UIIUU (PYHKIIMHA C MOMOIIBIO AIEMEHTAPHOTO HCCIIETOBAaHMS M CBOWCTB
KOMITO3HITNH ABYX (DYHKIIHIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM IIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHIATHAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITHH;

MPUMEHSITh PYHKIIHUU IJI1 MOJICTHPOBAHUS U HCCIIEIOBAHUS peaTbHBIX MPOIIECCOB.

Hauyana MmaTeMaTH4eCKOro aHajmn3a:

MCIOJIb30BaTh MTPOU3BOIHYIO [Tl HCCTIeIOBaHUS (YHKITUM HA MOHOTOHHOCTh M 9KCTPEMYMBI;

HaxO0JIUTh HaHOOJIbIIIEEC U HAUMEHbIIIEE 3HAUCHHS (PYHKIIUN HETIPEPHIBHOW HA OTPE3KE;

WCII0JIb30BaTh MIPOU3BOAHYIO JIJISl HAXOXKACHUS HAMIIYYILIETO PEIICHUS B MPUKIAIHbIX, B TOM YHCIIE
COIMATPHO-I)KOHOMUYECKHUX, 3aadax, ISl OMpeeeHUs] CKOPOCTH M YCKOPEHHUS MPOIecca, 3aJaHHOTO
bopmyoit unu rpadukom;

CBOOOJITHO OIEpUPOBATh TOHSATHUSAMU: TIEPBOOOpa3Has, ONPENEIEHHBIM WHTETpPaJ, HaXOIUTh
MepBOOOPA3HBIE TIEMEHTAPHBIX (YHKIUI U BRIYUCIATH HHTETpal 1o hopmyne HeroTona-JlelOnua;

HaxOJIUTh IUIONIA/IN TIOCKUX (GUTYP ¥ OOBEMBI TEJT C TOMOIIBI0 HHTETPAIA;

MMETh MPEJCTABIEHHE O MAaTeMAaTUYEeCKOM MOJIETUPOBAHUM HA TMPUMEPE COCTABJICHUS
mudepeHIaTbHBIX YPaBHECHUI;

peliaTh NPUKIAIHbIE 33]]a91, B TOM YHCIIE COIHATbHO-3KOHOMHYECKOT0 U (PH3UIECKOro XapakTepa,
CpelICTBaMH MaTEMaTHYECKOTO aHaIN3a.






