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INOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «AsreOpa W Hayala MaTeMaTHYECKOTO aHAIM3a» SIBJIETCS OAHMM U3 HauOolee
3HaYUMBIX B [IPOrPaMMe CPEHEro 0011ero oopa3oBanusi, HOCKOIbKY, C OJJHONH CTOPOHBI, OH 00eCIeunBaeT
UHCTPYMEHTAJIbHYIO0 0a3y Ui U3Y4YeHHsS] BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JIPYrod CTOPOHBI,
dbopMUpyeT JIOTHYECKOe M a0CTPAKTHOE MEBINIICHUE OOYYAaroIIMXCs Ha YPOBHE, HEOOXOAMMOM JIIst
OCBOCHUSI MH(POPMATHKHU, OOIIECTBO3HAHMS, HUCTOPUU, CIOBECHOCTH W JPYTHX TUCHUIUIMH. B pamkax
JAHHOTO Y4yeOHOro Kypca oOydaroliuecs OBJAJeBAIOT YHUBEPCAJIbHBIM S3bIKOM COBPEMEHHOH HayKH,
KoTopasi GopMyJIUPYET CBOM JOCTUXKEHUSI B MaTeMaTU4Yeckoil popme.

Y4eOHbIi Kypce anreOpsl U Hadall MaTeMaTHYEeCKOTO aHaIN3a 3aKJIa[bIBACT OCHOBY JIJISl YCIICIITHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKHU, XUMUU, OMOJIOTUH, TOHUMAaHUSI OCHOBHBIX TCHICHIIHIA Pa3BUTHSI SKOHOMUKHU
U OOIIECTBEHHOHN >KM3HH, MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(POBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOIb30BaTh UX VIS AalibHEHIIero o0pa3oBaHus U B MOBCEAHEBHOMN XU3HU. B
TO JK€ BpeMs OBIAJCHHEC aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMU KOHCTPYKIUSMH ajreOpbl |
MaTEMaTUYECKOro aHaJIM3a Pa3BUBAET YMEHUE HAXOJUTHh 3aKOHOMEPHOCTH, 00OCHOBBIBATh UCTUHHOCTb,
JIOKa3bIBaTh YTBEPKJICHUS C TOMOIIBIO MHAYKIIMU U PacCykAaTh JeAyKTUBHO, UCIOIb30BaTh 0000IICHHE
U KOHKPETU3AIHI0, a0CTparupoBaHUE U aHAJIOTHIO, JOPMUPYET KPEATUBHOE U KPUTHUECKOE MBIIIUICHHE.

B xone uzyuenust yueOHOro Kypca «Anredpa u Hayajga MaTEMaTHYECKOr0 aHaIM3ay» 00yJaronuiuecs
MOJIy4atOT HOBBIM ONBIT PEIICHUS MPUKIIAIHBIX 3a/1a4, CAMOCTOSATEILHOTO TTOCTPOCHUSI MAaTEMAaTHYECKUX
MoOJieJIell pealbHBbIX CHUTyalWl, HWHTEPHIPETALMM IOJYYEHHBIX PEIICHHM, 3HAKOMSTCS C HpUMEpaMu
MaTE€MaTUYECKNX 3aKOHOMEPHOCTEN B IMPUPOJIE, HAYKE U UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMATUYECKUMU
OTKPBITUSIMHU M KX aBTOPaMH.

Y4eOHbI Kypc 00JIaJacT 3HAYUTEIHLHBIM BOCITUTATEIIBHBIM MTOTCHIIMAJIOM, KOTOPBIN peaan3yeTcs
KaK yepe3 yueOHbIH MaTepuall, ClioCOOCTBYIOMIHA (HOPMUPOBAHHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U Yepe3
cnenupuKy y4yeOHOW MAESITeNbHOCTH, TpeOyromeld MPOJOIKUTENIFHOM KOHIIEHTPAlud BHHUMAHUSA,
CaMOCTOSITEIbBHOCTH, aKKyPaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJIYYCHHBIN pe3yibTarT.

B ocHoBe wMertomuku oOydeHus ainreOpe U HavajgaM MaTEeMaTHYECKOTO aHaju3a JIeKHUT
JeSTENIbHOCTHBINA MPUHIIUT O0yUEHUSI.

B crpyktype ydeOHOro Kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO AaHalM3a» BbIIACIEHBI
CJIENYIONINE COJCpPKATEIHbHO-METOuYEeCKUe JUHUU: «Hucna u BeIYUCICHUS Y, «DYHKIIUU U TpaduKm»,
«YpaBHEHUsT M HepaBeHCTBay, «Hawama maremarnueckoro ananusa», «MHOXecTBa W Joruka». Bce
OCHOBHBIE COJIEp)KATEIbHO-METOANYECKUE JTIMHUN U3YyYaloTCs Ha MPOTSHKEHUU JBYX JIeT oOydeHus Ha
YpOBHE CpeqHero oOIero ooOpa3oBaHusl, €CTECTBEHHO IOMOHSSA APYT Apyra U MOCTETNIEHHO HACHIIIAsCh
HOBBIMU TeMaMHU U pazfienamu. JJlaHHbIi ydeOHBIH Kypc SIBISIETCS HHTETPATUBHBIM, TOCKOJIBKY 00bEeTUHSIET
B cebe cojepkaHhe HECKOJbKMX MaTEeMaTHYECKMX JMCIHUIUIMH, TaKUX Kak ainreOpa, TPUTOHOMETPUS,
MaTEeMaTUYECKH aHajau3, TEOpUs MHOXXECTB, MaTeMaThuyeckas joruka u apyrue. I[lo mepe Toro kak
oOyJaroruecs: OBIaAeBaOT BCE Oojiee MMPOKUM MaTeMAaTUYECKUM ammapaToM, y HUX MOCIIEI0BATEIHLHO
dbopMuUpyeTCss U COBEPIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJETh PEallbHON CUTYallHH,
MPUMEHSATh 3HAHWA, TMOJTYYEHHBIE TPH H3YYCHUH YyYeOHOTO Kypca, ISl PEIICHUS CaMOCTOATEIHHO
chopMyIMPOBAaHHON MaTEeMaTHYECKOM 3a7a4M, a 3aT€M UHTEPIIPETUPOBATH CBOM OTBET.

CogepxatenpHO-MeTOAMYECKasT JUHHUS «UuMcna W BBIUMCICHHUS» 3aBepiiaeT (hopmupoBaHUe
HABBIKOB HCIIOJIb30BAHUS JACHCTBUTEIBHBIX YUCEI, KOTOpOE OBLIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus. Ha ypoBHe cpemanero obmiero oopazoBanusi 0co00e BHUMaHUE yaenseTcs GOpMUPOBAHHIO
HABBIKOB PallMOHAJBHBIX BBIYUCICHUH, BKIFOYAIOIINX B CEOSl MCIIOIB30BAaHUE PA3IMYHBIX (POPM 3amucCH
quclia, YMEHHUE JelaTh MPUKUIKY, BBINOIHATh MNPUONMKEHHBIE BBIUMCICHUS, OIICHWBATH YHCIOBBIC
BBIpQXEHHS, PadOTaTh C MaTeMAaTUYECKUMH KOHCTAaHTaMH. 3HAKOMbIe OOYyYalolUMCS MHOXKECTBa
HaTypaJIbHbIX, LEJIbIX, PAalHOHAIBHBIX W JEUCTBUTENIBHBIX YHCEJ JIONOJHSIOTCA MHOYKECTBOM
KOMIUIEKCHBIX 4Hucel. B  KakIoM W3 3TUX MHOXKECTB pacCMATPUBAIOTCA CBOMCTBEHHBIE €My
crienupuIecKre 3aa4i U ONEepaluy: JAeTIeHUE HaIeNlo, ONEPUPOBAHNE OCTAaTKaMU Ha MHOXKECTBE IIEITbIX
4ucell, 0COObIE CBOMCTBA PAIIMOHATBHBIX U HPPAMOHABHBIX YHCeN, apu(PMETHUUECKUE ONIEPALIH, a TAKKE



U3BJICUCHHE KOPHS HATypaJlbHOM CTENeHM Ha MHOXECTBE KOMIUIEKCHBIX uwucen. braronaps
IIOCJIEA0BATEIBHOMY PACIIMPEHHUIO KPYra MCIOJb3YEMBIX YHMCENI U 3HAKOMCTBY C BO3MOYKHOCTSMH MX
IPUMEHEHHUS Ul PEeLCHUs pa3InYHbIX 3a]a4 (hOpMUpyeTcs MPEICTABICHHE O €IMHCTBE MAaTEMATUKU KaK
HayKd U e€ pOoJM B IOCTPOCHMM MOJENIEH pPeaJlbHOr0 MHUpA, IIUPOKO HCIHOJB3YHOTCS 0000IIeHne U
KOHKpETH3aLusl.

JIuaus «YpaBHEHHS M HEPABEHCTBA» pEAINU3YETCs HA IPOTSIKEHUM BCEro OOyuyeHHUs Ha YPOBHE
cpeaHero oouero oopa3oBaHus, MOCKOJIBKY B KaKIOM paszeie IIporpaMMel npeaycMOTPEHO pelieHue
COOTBETCTBYIOIIUX 3a/1a4. B pesynbTare oOydaroluecs OBIaJeBAlOT PA3IMYHBIMM METOJAMHU PELICHUS
palMoOHANBHBIX, HPPALMOHAIBHBIX, IIOKA3aTEeNbHBIX, JIOTAPU(PMHUUECKUX U TPUTOHOMETPUYECKHUX
YpaBHEHUH, HEPABEHCTB M CHCTEM, a TaKKE 3aJad, coJepkalux napaMmerpsl. llomyueHHble ymeHHs
IIMPOKO MCIIOJB3YIOTCSI IPU HUCCIENO0BAaHMM (YHKIMH C IOMOIIBIO IPOU3BOJHOW, NPH peIIeHUH
NPUKJIAJHBIX 3334 U 3a7a4 Ha HAX0XKJICHHE HauOOJBIINX U HAaUMEHbUIMX 3HaueHUH (QyHKuuu. JlaHHas
coJepKaTeibHas JUHHUS BKJIIOYaeT B ce0s Takke (OPMHPOBAHWE YMEHUU BBINOJHATH PAcU€Thl IO
dopmynam, npeoOpa3oBaHusl PaLMOHAIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUI, a
TaKXe BBIPAXKECHUH, coaep)KalluxX cTeneHu u Jyorapudmel. braromaps usydeHuro anreGpandeckoro
Marepuaja IMPOUCXOAMT JajibHEHIllee pa3BUTHE AJITOPUTMHUYECKOT0O M aOCTPaKTHOIO MBILUICHUS
oOyuaromuxcs, (popMUPYIOTCS HaBBIKU JIEAYKTUBHBIX pacCy:kKJIeHHH, paO0Thl C CUMBOJIBHBIMU (pOpMaMH,
IIPEJICTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PAaBEHCTB U HEPABEHCTB. Anredpa npeaiaraer
3 PEeKTUBHBIE WHCTPYMEHTHI IS PEHICHUS NMPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3a/a4, HArJISIHO
JIEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK sI3bIKa HAYKH.

CopnepxaTtenbHo-MeToanYecKas JUHUSA «DyHKIMKU U rpaduK» TECHO MEeperuvieTaeTcs ¢ APYrUMHU
JUHUSAMH y4e0HOro Kypca, MOCKOJbKY B KAaKOM-TO CMBICIE 3aJaéT IOCIEI0BaTEIbHOCTh W3YUYEHMUSI
marepuana. M3yueHme cTerneHHon, oKa3aTeIbHOU, TOrapu(pMUIECKON U TPUTOHOMETPHUECKUX (YHKITHIA,
UX CBOMCTB U rpa)vKOB, UCIIOJb30BaHUE (DYHKIMN AJIS pelIeHus 3a/1a4 U3 IPYTUX y4eOHbIX IPEIMETOB U
peasbHOM JKU3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKUM aHAIM30M, TaK M C pEeIIeHUEM ypaBHEHUH U
HepaBeHCTB. [Ipu 3Tom Oosbllioe BHUMaHuE yensercs (pOopMUpPOBAaHUIO YMEHHUS BbIpaXarh (GopMmyramu
3aBUCHUMOCTH MEXJy Ppa3IU4YHbIMU BEIMUYMHAMH, HCCIEAOBAaTh IOJIyYEHHblE (DPYHKIMH, CTPOUTH HX
rpa¢pukd. Marepuan STOH cojep)aTelbHOM JIMHUM HalleleH Ha pa3BUTHE YMEHMH U HaBBIKOB,
MO3BOJISIOIINX BBIPaKaTh 3aBHUCUMOCTH MEXIY BEJIMYMHAMHU B Pa3IMYHOW (opme: aHATUTHUYECKOH,
rpaduueckoil u ciaoBecHoM. Ero msydenuwe crnocoOCTBYET pPa3BUTHIO JITOPUTMHUYECKOIO MBIIIICHMUS,
CIOCOOHOCTH K 000O0IIEHUIO U KOHKPETU3AIUH, UCTIOJIb30BAaHUIO aHAJIOTHH.

CopneprxatenbHas 1uHUsS «Havana MaTeMaTHUECKOTo aHaIN3a» MO3BOJISIET CYIECTBEHHO PACIIUPHUTD
KpYI' Kak MaTeMaTHYeCKHX, TaK W NPUKIAJHBIX 337a4, JOCTYNHBIX OOydyaroIIMMCS, TaK Kak y HHX
HOSIBJISIETCS.  BO3MOKHOCTb CTPOUTHh TpadUKMU CIOXKHBIX (YHKIMM, ONpeneisTh WX HauOoIblIue u
HAaUMEHbBIIINE 3HAUEHUs, BBIUMUCIATH IUIOMAau GUryp u oObEMBI TeJl, HAXOAUTh CKOPOCTU U YCKOPEHUs
npoueccoB. JlaHHasg colepkaTelbHas JIMHMS —~ OTKPBIBAET HOBBIE BO3MOXXHOCTH  ITOCTPOEHHS
MaTeMaTHYeCKUX MOJENeH peaNbHbIX CHUTYallMi, I03BOJIIET HAXOAUTh HaWydyllee pelIeHHEe B
NPUKIAIHBIX, B TOM YHCIE COIHAJIbHO-DKOHOMHYECKHMX, 3aJadax. 3HAKOMCTBO C OCHOBAaMH
MaTEeMaTUYeCKOr0 aHalin3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIUIECHHs, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MAaTEMaTHKHU B
HayKe, TeXHUKe U HcKyccTBe. O0yyaromuecs: y3HaloT O BBLAAIOLIUXCS pe3yJIbTaTax, MOJIyYeHHBIX B XO€
pa3BUTHUS MaTEMaTHKHU KaK HayKHu, U 00 UX aBTOpax.

CopepxarenbHo-MeTOANYECKas TMHUSA « MHOKECTBA U JIOTHKa) BKIIIOYAET B ce0sl 2JIEMEHTHI TEOPUH
MHO’KECTB M MaT€MaTH4ECKON JIOTUKHU. TeopeTUKO-MHOKECTBEHHBIE NPEACTABIECHUS IPOHU3BIBAIOT BEChH
KypC IIKOJBHOM MaTeMaTHKH U MpeJiaraloT Haubosiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIOUINA Bce
pazzenbl MaTeMaTHKU U € MPUIOKEHUH, OHU CBA3BIBAIOT pa3HbIe MaTeMaTHYeCKUe TUCIUIUIMHBI U UX
IPUIIOKEHUs B euHOe 1enoe. [[oaToMy BakHO AaTh BO3MOKHOCTb 00YYaroleMycsi IOHUMATh TEOPETHKO-
MHOECTBEHHBIN SI3bIK COBPEMEHHOI MaTEeMaTUKU M UCIOJB30BATh €r0 Ul BHIPAKEHUSI CBOUX MBICIICH.
Jpyrum BaXKHBIM NPU3HAKOM MAaTEMAaTHKU KaK HAyKH CIEAYeT NMPU3HATh CBOWCTBEHHYIO €l CTPOTrOCTb
00OCHOBaHMH M CJI€JJOBaHUE ONpPEAEIEHHBIM IpPaBUIAM IOCTPOECHUS J0KA3aTENIbCTB. 3HAKOMCTBO C



3IIEMEHTaMHU MaTeMaTHYECKOW JIOTUKHU CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIICHHS 00YyJaronuxcs,
MO3BOJISIET MM CTPOHMTH CBOM PACCYXJIEHUS Ha OCHOBE JIOTHUECKUX TMpaBWi, (OPMHUPYET HABBIKH
KPUTHYECKOTO MBIIIJICHHUS.

B yudeOHOM Kypce «Anrebpa M Havajga MaTEeMaTUYECKOTO aHAIM3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJICIMPOBAHMs, KOTOpbIE INPHU3BAaHBI CIIOCOOCTBOBATh (POPMHUPOBAHUIO HABBIKOB
MOCTPOCHHS MOJIENIEH peabHbBIX CUTYAIMid, UCCIEIOBAaHUS STHX MOJIEIICH C MOMOIIBIO armapara aareopsl
U MaTeMaTUYEeCKOTrO aHaju3a, UHTEPIPETAINU MOJyUYCHHBIX Pe3yibTaToB. Takue 3ajaHus BIUICTCHBI B
KaXIbIif U3 pa3JIeNIOB MPOrPaMMBI, TOCKOJIBKY BECh MaTepHall y4eOHOT0 Kypca MIMPOKO HCIIOb3YETCs IS
peleHus MpUKIAAHBIX 3aaa4. [Ipu pemennn peanbHbIX MPAaKTHYECKUX 3a1a4 00y4aroIuecs: pa3BUBAIOT
HaOJI01aTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIIOJIB30BaTh aHAJIOTHIO,
00001IaTh W KOHKPETHU3UPOBATh MpoOsieMy. JlesTeqpbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEIICHHUSI
NPUKIIAJHBIX 33/1a4 OPraHU3yeTCs B MpoIlecce M3YUYCHUsI BCEX TeM yueOHOTo Kypca «Ainredpa U Havaa
MaTeMaTHYECKOTO aHAIIN3a.

Ha nzyuenue yuebnoro kypca « Anredpa 1 Hadana MaTeMaTH4eCKOro aHaIu3a» OTBOAUTCS 272 Jaca:
B 10 kimacce — 136 vacoB (4 gaca B Heneno), B 11 kiacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Pammonanbueie uymncna. OOBIKHOBEHHBIE W JECATHYHBIE JPOOM, MPOLECHTHI, OCCKOHEYHBIE
nepuonndeckue aApobu. Ilpumenenune npoOeil W MPOLEHTOB IJIsi PEHICHUS NPHUKIATHBIX 337ad U3
Pa3IMYHBIX OTpaciel 3HaHUW U peabHON KU3HU.

JleiicTBuTenbHble 4YHcla. PamyoHanbHble W HppallMOHANbHBIE YHCIa. ApUpMETHUECKHe
OlepalMy C JEHCTBUTEIBHBIMU YuCIaMU. MoOAynp JIEHCTBUTENIBHOIO YMCIA W €ro CBOMCTBA.
[TpuGnuxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUJIKA U OLIEHKA Pe3yJIbTaTa BEIUMCICHUH.

Crenens ¢ nenbiM nokazateneM. bunom Hetotona. Mcnonb3oBanue noaxoasiieit GopMel 3anucu
JNEUCTBUTEIIbHBIX YMCEN JIJIs1 PEIICHHS IPAKTUYECKUX 3aa4 U NPEACTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HATYPaJIbHON CTENIEHH U €Tr0 CBOMCTBA.

CreneHp C panuOHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudm ymucna. CoiicTBa norapudma. [lecsaTuunble U HaTypalbHbBIE JIOTAPHU(PMBIL.

CuHyC, KOCHHYC, TaHI'€HC, KOTaHT€HC YMCJIOBOI'O aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHUCIOBOTO apTyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnaecTBa u TOXIeCTBEHHBIE TPe0Opa3oBaHus. Y paBHEHUE, KOPDEHb YpaBHEHUS. PaBHOCUITbHBIE
YpaBHEHHUsI U ypaBHEHUsA-ClIeACTBUS. HepaBeHCTBO, pellieHrne HEpaBEeHCTBA.

OcCHOBHbIE METOJBl PELIECHUS ILENbIX U JApOOHO-PAllMOHAIBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouieHsl OT OJTHOU ITIEPEMEHHOM. /[e1eHre MHOrowieHa Ha MHOTO4JIEH ¢ OcTaTKOM. Teopema besy.
Muorounens! ¢ nensiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHNUH, COAEPIKAILIMX CTENICHU U KOPHH.

Wppatmonanshble ypaBHeHN. OCHOBHbBIE METOBI PELICHUS HPPALlMOHATIBHBIX YPABHEHUH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPaBHEHUH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAECPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEILICHHs JTOrapu(PMUUECKUX YPAaBHEHUH.

OcHoBHBIE  TpuroHomerpuueckue  ¢opmyisl. [IpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
BBIpa)KECHM. Pelenrie TpuroHoOMeTpu4eCKUX YpaBHEHU.

Pemenne cucreM JIMHEHWHBIX YpaBHEHHMH. Marpuua CUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpuLbl 2X2, €ro reOMETPUYECKUI CMBICT U CBOMICTBA, BBIYMCIIEHUE €r0 3HAYEHUS,
MIPUMEHEHHUE ONPEIENIUTENs Al PEIIeHUs] CUCTEMbl JMHEHHBIX ypaBHEHUU. PemieHne mpuKiIagHbIX
3a7a4 C TOMOIIBIO CUCTEMBI JINHENHBIX YpaBHEHU. MccnegoBanne moCTpOCHHON MOAEIH C TTOMOIIBIO
MAaTpHIL U ONIPEACTUTENEH.

IlocTtpoeHne MareMaTHYECKMX MOJAENEH peaJbHOM CHUTyalluM C IIOMOIIBIO YpPaBHEHUM H
HepaBeHCTB. [IpuMeHeHre ypaBHEHUI U HEPABEHCTB K PEHICHUIO MaTeMaTUYECKUX 3a/a4 M 3a7ad U3
pa3IMYHbIX 00JacTel HayKU U peaibHOM JKU3HH.

DYyHKUMH U TPaPUKU

OyHk1us, crnocoOsl 3ananus GyHkMu. B3aumHo obpatHble GpyHkuun. Kommosunus GyHKuii.
I'paduk pynkuuu. dnemeHTapHbie mpeodpazoBanus rpadukoB GyHKINH.

Ob6nacTh ompezneneHuss U MHOKecTBO 3HaueHud ¢(ynkuumu. Hynmu ¢ynkuuu. IlpomexyTtku
3HaKonocTossHCTBa. Y&THble M Heu€THble ¢yHkiMU. Ilepmommueckue @ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (PYHKIIMH. MakCUMyMbl U MUHUMYMBI QyHKIIMH. Haubonblee 1 HauMeHblee 3Ha4eHUs
(GyHKIIUY Ha TPOMEKYTKE.



Jluneiinas, KBaapaTuyHas U JIpoOHO-TMHEHHAs (YyHKIHH. DJIEeMEHTapHOE HCCICIOBaHHE U
MOCTPOEHHE UX IPapUKOB.

CrenenHas (yHKIHSI C HAaTYypaJbHBIM U IENBIM 1oKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTa
U rpaduK KOpHs N-0i cTeneHn Kak GyHKIUKU 0OOpaTHON CTENEHH C HaTypalbHbIM [TOKa3aTeIeM.

IlokazarenbHass u sorapudmuyeckas (yHKIMH, MX CBOMCTBa W rpaduku. Mcmonb3oBanue
rpaduKoB (PYHKIUH U1 pelIeHrs] ypaBHEHUH.

Tpuronomerpuueckass OKpy>KHOCTb, ONpPEJEICHHE TPUTOHOMETPUYECKHX (YHKUIUN YHUCIOBOTO
apryMeHTa.

@OyHKIMOHANBHBIE 3aBUCUMOCTH B peajbHBIX Ipoleccax U sBieHUsAX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Havyana maTreMaTH4ecKoro aHajmusa

[TocnenoBarenbHOCTH, CHOCOOBI 3afaHus IOCIEAOBaTEIbHOCTEH. MeToJ MaTeMaTH4ecKoi
UHOYKIMM. MOHOTOHHBIE M OIPAaHUYEHHBIE IIOCIEN0BATEIBbHOCTH. McTOpus BO3HUKHOBEHUS
MaTEeMaTHYECKOT0 aHAIN3a KaK aHAJIN3a OECKOHEUYHO MaJIbIX.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpudecKas
nporpeccusi. Cymma OeckOHEYHO yObIBaromleil reoMeTrpuyeckoi mnporpeccud. JIMHEHHBIH U
9KCIIOHEHIMAIBHBIA pocT. Yucino e. @opMyiia ClI0KHBIX IPOLIEHTOB. Mcnonp3oBanue nporpeccuu A
peuIeHus pealIbHbIX 3aJa4 IPUKIIATHOTO XapaKTepa.

HenpepeiBHble (QyHKIMM M UX CBOWCTBA. TOYKHM pa3pbiBa. ACHMIITOTHI TPa@UKOB (PYHKIUH.
CpoiicTBa (yHKIMH HENpepbhIBHBIX Ha OTpe3Ke. MeToJx HMHTEpBAJIOB JUIsl PELICHHs HEPaBEHCTB.
IIpuMeHeHHe CBOWCTB HENIPEPBIBHBIX (DYHKLUMN 711 peleHus 3a/1ay.

[lepBast u BTOpas nponsBoanbie GyHKIuU. OnpeaeneHne, reOMeTPHIECKUi 1 GU3NIECKUN CMBICT
MIPOU3BOTHOM. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKITUH.

[IpousBonHble 3meMeHTapHbIX (GyHKIMHE. [Ipom3BonHas CyMMbl, IpPOM3BEAEHUS, YACTHOTO U
KOMIIO3ULUH (DYHKIU.

MHoxecTBa H JIOTHKA

MHOXeCTBO, Omepard HaJ MHOXECTBaMH W HX cBoucTBa. Jlmarpammel Oinepa—Benna.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O anmnapara JJisg ONMCaHUs peabHbIX MPOLECCOB U SBICHUN,
IIPU PELICHUH 33/1a4 U3 IPYTUX YUeOHbIX IPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHUECKOTo OOBEKTa, CIEJACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPABHEHHS.

11 KJIACC

Yucia ¥ BLIYHCIEHUSA

HarypanbHble u 1ienble uncia. [[puMeHeHne Ipu3HaKOB JSTUMOCTH [EIBIX YHUCENT, HAMOOIBIIHIA
obmwmit nenurens (nanee — HOJl) u Haumensinee ob1ee kpatHoe (nanee — HOK), octatkoB o moyto,
anroputMa EBkima s pemeHus 3aa4 B IENbIX YhClax.

KomruiekcHble uncna. AnreOpandeckas U TPUTOHOMETpUYECKass (POPMBbI 3aMCH KOMITJICKCHOTO
gucia. ApudmMeTnyeckue orepanuy ¢ KOMIDICKCHBIMA 9uciiaMu. M300pakeHne KOMIUTEKCHBIX YUCET
Ha KoopauHaTHOU miockoctu. @opmyna Myaspa. KopHu N-oii cTeneHrd U3 KOMIUIEKCHOTO YHCIHA.
[TpuMeHeHne KOMIUIEKCHBIX YMCEIN JUISl pelleHus (PU3HUeCKUX U Te€OMETPUYECKHX 3a7ad.

YpaBHeHHsI U HEPABEHCTBA

CucreMa W COBOKYITHOCTh YpPaBHEHUH M HEPABCHCTB. PaBHOCWIIBHBIE CHCTEMBI M CHCTEMBI-
ciencTBusi. PaBHOCHUIIbHBIE HEPABEHCTBA.

OTbop KOpHEW TPUTOHOMETPHUUECKUX YPABHEHHH C TIOMOIIBIO TPUTOHOMETPUUECKOU
OKPY>KHOCTH. PerieHre TpuroHoMeTpuIecKux HEPaBEHCTB.

OcCHOBHBIE METO/TbI pEIICHHUS IMOKA3aTEIBHBIX U JIOTApUPMUICCKUX HEPABEHCTB.



OcHOBHBIE METOABI PEMICHUS UPPALMOHAIBHBIX HEPABCHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX, MpPpalOHAIbHbIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YPABHEHUI.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIApaMETPaMHU.

IIpuMmeHeHNnEe ypaBHEHMI, CUCTEM U HEPABEHCTB K PEILICHUIO MATEMAaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTE HAYKH U PEATbHOM KU3HHU, HHTEPIPETAIHs OTYYSHHBIX Pe3yJIbTaTOB.

DOYyHKUMH U TPaPUKHU

I'papux xommnosunuu ¢yHkud. ['eomerpuyeckue oOpa3bl ypaBHEHMH U HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOABI pelICHHs YPaBHEHUH W HEPAaBEHCTB. I 'paduueckue METOoAbl peuIeHHS
3a/1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadgukoB GyHKUMHA A MCCIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOPbIE
BO3HUKAIOT IPH PEILICHUH 33]a4 U3 APYTHX YUEOHBIX MIPEIMETOB U peaibHON KU3HH.

Havajia MmaTeMaTH4YeCKOI0 aHAJIHM3a

[IpuMeHeHHe NPOU3BOAHON K HCCIEIOBAHHIO (YHKUUMH HAa MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HauOoJbIIero 1 HAMMEHbIIEr0 3HAYeHUI HeNPephIBHOM (PyHKIIMHM Ha OTpE3Ke.

[IpuMeHeHne NpOU3BOAHOM I HAXO0XKACHHUS HAWITYYILEro PeIICHHs B IPUKIAIHBIX 3a/1a4ax, 1JIs
OIIpEeJIEJIEHUs] CKOPOCTH U YCKOPEHUS IIPOLIEcca, 3aJaHHOr0 (pOpMyJION MK ITpaprKOM.

IlepBooOpa3Hasi, OCHOBHOE CBOICTBO mepBooOpa3HbIX. IlepBooOpaszHble 3JIeMEHTapHBIX
¢byskuuit. [IpaBuia HaxoX1€HUS IEPBOOOPa3HBIX.

NHuterpan. I'eomerpudeckuil CMbICI MHTErpana. BelunciaeHue onpenesniéHHOro MHTerpajga Io
dbopmyiie Hetotona-Jlelioawma.

[IpumeHeHne wuHTerpajga s HAXOXKICHMA IUIOUIafed Iulockux ¢uryp U 0o0bEMOB
TrE€OMETPUUYECKUX TEIL.

[Tpumepsr pemenuit auddepeHIMaIbHBIX YpaBHEHU. MaremaTtndeckoe MOJeIUpOBaHHe
peaJIbHBIX MPOLIECCOB ¢ MOMOUIbIO AUPPEPEeHIINATbHBIX YPABHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EGPA N1 HAUAIJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHbB) HA YPOBHE CPEJIHET'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kaaHCcKOro BOCIMTAHUSA:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIUU 00YUAIOMIETOCs KaK aKTUBHOTO U OTBETCTBECHHOTO
YJieHa POCCHUUCKOTO OOIIEeCTBA, MPEACTABICHUE O MAaTEMaTHYEeCKHX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SBJICHHH, MPOIEAYP T'PAKIAHCKOTO OO0IIecTBa (BBHIOOPHI, ONMPOCHI U JIPYroe),
yMEHHE B3aUMOJCHCTBOBATh C COIMAIbLHBIMH WHCTUTYTaMH B COOTBETCTBHHM C MX (QYHKIUSAMH H
Ha3HAYCHHEM;

2) NIaTPMOTUYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUICKON Tpa)kIaHCKONH HICHTHUYHOCTH, YBAXCHHS K MPOILIOMY U
HaCTOSILIEMY POCCUMCKON MAaTeMAaTHKH, LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCHICKUX
MAaTEMaTUKOB U POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JOCTHKEHUW B JAPYTUX
HayKax, TEXHOJIOTHUAX, chepax SIKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHHE JYXOBHBIX ILIEHHOCTEH POCCHIICKOTrO Hapoja, c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, ITUYECKOTO MOBEJICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKU U
NEeSATEIbHOCTHIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYyIIEro;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMS:

3CTETUYECKOE OTHOILIEHHWE K MHpPY, BKIIOYAs ICTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, PEHICHHWH, pPACCyXIECHUH, BOCIPUUMYHBOCTh K MAaTEMaTHYCCKHUM acCIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) ¢pusuveckoro BocnuTAHMUSA:

c(OpPMUPOBAHHOCTh YMEHHSI MPUMEHSATh MaTeMaTHYeCKHe 3HAHUS B MHTEpPEcax 3J0pPOBOTO U
0e3omacHOTO 00pa3za KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JI0POBBIO (3I0POBOE MHUTAHUE,
cOamaHCUpPOBAaHHBIA PEKUM 3aHATUH M OTAbIXA, peryjspHas (u3nueckas akKTUBHOCTH), (hU3HUecKoe
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESITENBHOCTHIO;

6) TpynoBOro BocnuTaHus:

TOTOBHOCTh K TpPYAy, OCO3HAaHHUE IIEHHOCTH TPYIOJIOOMS, MHTEpPEC K pPa3IudHbIM cdepam
MpoeCCUOHAIIBHONU JIEATETbHOCTH, CBSI3aHHBIM C MAaTeMAaTHUKONM M €€ NPUIOKCHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOP Oymymied mpodeccuu U peann30BBIBATH COOCTBEHHBIE >KM3HEHHBIE
IJIaHBI, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHUecKoMy OOpa3oBaHMIO M caMOOOpa3oBaHUIO Ha
MPOTSDKEHUM BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacTHIO B PEIICHUW MPAKTHYECKUX 3a7a4
MaTeMaTU4eCKOW HalpaBIEeHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTINTAHUSA:

cOPMUPOBAHHOCTh ~ JKOJNIOTUYECKOM  KYIbTYphl, TOHHUMAaHHE  BIHUSHUA  COIHMAIBHO-
SKOHOMHMYECKUX TPOIECCOB HA COCTOSIHUE MPUPOTHON U COIUANBHOMN Cpellbl, OCO3HAHUE TTI00aTHHOTO
XapakTepa HKOJOTHYECKHX MPOOJIEM, OpUEHTAlMs Ha TPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWH IS
perieHus 3a1a4 B 00JIaCTH OKPYIKAIOIIEH Cpe/ibl, TUIAHUPOBAHUE TIOCTYITKOB M OIIEHKH MX BO3MOMXHBIX
MOCJIEICTBUH JIs1 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOI 0 NO3HAHHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKd W OOIIECTBEHHOM MPAKTUKH, MOHUMAaHUE MATEeMAaTHYECKOW HAyKH Kak chepbl 4eIOBEUYECKOM
NEeSATEIbHOCTH, TANOB €€ Pa3BUTUS U 3HAYMMOCTH ISl Pa3BUTHUSl LIMBWIM3ALMHU, OBIAJCHUE S3BIKOM
MaTEeMaTUKU U MAaTEMaTUYECKOM KyJIbTYypOH Kak CpEeJICTBOM IMO3HAHUSI MUPA, TOTOBHOCTb OCYIIECTBIISITh
MPOEKTHYIO U UCCIIEIOBATENBCKYIO ACSTEIbHOCTh MHANBUIYAJIBHO U B TPYMIIE.



METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHBIC YHHBepCcAJIbHbIE YUeOHbIe NelCTBUS

ba3oBble JlorHyecKue AeiCTBUA:

BBISIBJIATh M XapaKTE€PU30BaTh CYILECTBEHHbIE NTPU3HAKK MAaTEMATUYECKUX OOBEKTOB, MOHSITUH,
OTHOWICHUHA MEXIYy TMOHATHAMH, (OPMYIMPOBAaTh ONpPENENeHHs IOHATUH, yCTaHaBJIMBaTh
CYILIECTBEHHBIN NpHU3HAK KiacCH(UKALUU, OCHOBAHHUS JUIsi OOOOIICHWS W CPaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMpPOBaTh M HPeoOpa3oBbIBATh CYXKJEHHsS: YTBEPAUTENIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJIAITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M IPOTHBOPEUHs B (PaKTax, JTaHHBIX,
HAOMIOACHUAX W YTBEPXKIEHHUSX, IpeljiaraTb KPUTEPHM JJS BBIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieJIaTh  BBIBOJABl C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEOYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITENbHO JOKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUH (TpsAMbIE U OT
IIPOTUBHOI'0), BBICTpPAaUBaTh apryMEHTALUIO, IPUBOAUTE NMPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BBIBObI;

BBIOMpPATh CIIOCO0 pemieHust y4eOHO# 3amaur (CpaBHHMBATH HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HaHOOJIee MOIXOASAIIHII ¢ YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPUTEPHEB).

Ba3zoBblie nuccienoBarebCcKue JeHCTBUA:

HCIOJIb30BaTh BOIPOCHl KaK MCCIEN0BATENbCKUI HHCTPYMEHT MO3HaHUsA, (POpMyJIupoBaTh
BOTIPOCHI, PUKCUPYIOIINE TPOTHBOPEYHE, IPOOIEMY, YCTAaHABIMBATH HICKOMOE U JaHHOE, (OPMHUPOBATH
TUIOTE3Y, ApIYMEHTHUPOBATh CBOIO MO3UIINIO0, MHEHUE;

IIPOBOAUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN DKCIIEPUMEHT, UCCIEIOBAHNUE 10 YCTAaHOBIICHUIO
0CcOOEHHOCTEM MaTeMaTHYecKOro OObEKTa, SBJICHMS, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSIMHU, IIPOLIECCAMH;

CaMOCTOSITENIbHO (hOpMyIMpOBaTh 0O0OOIIEHHS M BBIBOABI IO pe3yibTaTaM HPOBEAEHHOIO
HaOIIOCHUs, HUCCIEIOBaHMs, OLICHHWBATh JOCTOBEPHOCTh IOJYYEHHBIX pPE3YyJbTaTOB, BBIBOJOB U
0000I1IeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOLIECCAa, & TAK)KE BBIIBUraTh MPEANOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBIBIIATh AeUUUTH MHGOPMALIMU, JaHHBIX, HEOOXOAMMBIX JJIs OTBETAa HAa BONPOC M JUIA
pellIeHus 3a/1auu;

BbIOMpATh HH(OPMALIHIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CHCTEMAaTH3UPOBATh
Y MHTEPIIPETUPOBATh MH(OPMAIIMIO Pa3IMYHBIX BUIOB U (OPM MPEICTABICHHUS;

CTPYKTYPUPOBaTh MH(POPMAIUIO, MPEACTaBIATh €€ B pa3IMyHbIX (popMax, WILTIOCTPUPOBATH
rpapuyuecKy;

OLIEHHUBATh HAAEKHOCTh HH(DOPMAILIMU IO CAMOCTOSATENBHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KomMyHuKaTHBHBIE yHHBepcaabHble yueOHbIe AeiicTBUS
OO0menue:
BOCTIPHHUMATH ¥ (JOPMYIIHPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBHSIMH U IEISIMU OOIICHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUSI 110 X0y PELIeHHUs 3a7auyi, KOMMEHTUPOBATH MOJIyUYeHHBIH pe3ybTar;
B X0/J1¢ 00CY>K/I€HUS 3a/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYk/1aeMOU TeMBbI, TPOOJIEMBI, pelIaeMoii
3a7a4yM, BBICKA3bIBaTh WJCH, HAICJICHHBIC HAa IOUCK DEHICHUS, COMOCTABISATh CBOU CYXACHUS C



CYKICHHUSIMH JPYTMX YYacTHHKOB JHAlloTa, OOHApYXUBATh pPa3MUWe WU CXOACTBO TO3WIIHHA, B
KOPPEKTHOH (opMe GopMyITUpOBaATh pa3HOTIACHs, CBOM BO3PAXKECHHUS;

MPEACTABIIATh PE3YJNbTaThl PEIICHUS 3a/layd, OKCIIEPUMEHTA, HCCIENOBaHUs, IPOEKTa,
CaMOCTOSITENIbHO BBHIOMpATh (hOpMaT BBICTYIUICHHS C YYETOM 33Jay MPE3eHTAMH U OCOOCHHOCTEH
ayJIUTOPHH.

PeryasiTuBHble yHHBepcaJbHbIE y4eOHbIe JeilcTBUS

Camoopranu3anmus:

COCTABIIATH IUIaH, AJITOPUTM PEIICHUS 33a1a4H, BEIOUPATh CIIOCOO peIIeHus ¢ yUETOM UMEIOIIHUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHHI C
y4€TOM HOBOU HH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMU ITO3HABATEIHHOW pedIeKCHMH KaK OCO3HAHMS COBEPIIACMBIX JEHCTBUU H
MBICITUTENBHBIX TPOIECCOB, MX PE3yJNbTAaTOB, BIAJETh CIOCO0AMU CaMOMPOBEPKH, CaMOKOHTPOIS
mpolecca 1 pe3yibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPM PEIICHUH 3a/1adyd, BHOCHUTH
KOPPEKTHBBI B JIESATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, NaHHBIX, HAWJIECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa IeJId U YCIOBHIM, OOBSICHATH MPUUMHBI JOCTHIKEHUS WU
HEIOCTHKEHUSI PE3YyJIbTaTOB JEATEIbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

CoBMecTHasl /1eSITeJIbHOCTD:

MMOHUMATh U HCTIOJIb30BATh MPEUMYIIIECTBA KOMAaHAHON U MHINBUAYAIbHON PaOOTHI IPH PELICHUH
y4eOHBIX 33/1a4, IPUHUMATBH IIeJTb COBMECTHOMU JIEATEIILHOCTH, TUIAHUPOBATh OPTaHU3AIIUI0 COBMECTHON
paboThl, pacnpenensTh BUIbl pabOT, JOrOBapUBaThCs, OOCYX AaTh IMpOLECC U pe3yJbTaT paboTHl,
0000111aTh MHEHHUA HECKOJIBKHUX JIIOIEH;

y4acTBOBATh B TPYNNOBLIX opMax paboThl (00CykAeHUs, 0OMEH MHEHUH, «MO3TOBBIE IITYPMBD»)
Y WHBIE), BBITIOJHATH CBOIO YacTh Pa0OTHI M KOOPAUHUPOBATH CBOM JIEUCTBHS C JPYTUMHU WICHAMH
KOMaH/IbI, OIIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIUN MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHHKAaMHU B3aUMOJICHCTBUSI.

MHNPEAMETHBIE PE3YJbTATDBI

K xoniy o6yuenus B 10 kiiacce o0y4arOmuics MOTYIHUT CIEAYIONINE MTPEIMETHBIE Pe3yIbTaThl
M0 OTJENBbHBIM TeMaM paboueil mporpaMMmbl yueOHOro Kypca «Anredpa W Hayalla MaTeMaTHYeCKOTO
aHAIIN3ay:

Yucaa ¥ BLIYUCTIEHUS

CBOOO/IHO OTMIEPHPOBATH MOHATUSAMU: PAIHOHATFHOE YHUCII0, OECKOHEUHAs TTepHOoudecKast Jpoob,
MPOLEHTHI, UPPALMOHATIBHOE YHCIIO, MHOXKECTBA PALMOHAIBHBIX U JECHCTBUTEIBHBIX YHCEN, MOIYJb
JIENCTBUTEIILHOIO YHCIIA;

MIPUMEHATH APOOH M TIPOLICHTHI JTsI PEIICHUSI IPUKIIATHBIX 33]1a4 U3 Pa3JIMYHBIX OTPACiIe 3HAHUIA
Y peajbHOU KU3HU,

MPUMEHSITh TPUOIMKEHHBIE BEIUMCICHHUSI, TIPABHUIIA OKPYTIICHHUS, TPUKHUIKY M OIICHKY pe3yJbTaTa
BBIYHCIICHUI;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTETICHB C IIEJIBIM TTOKa3aTeNIeM, UCII0JIH30BATh TTOIXO/ISIIYIO
(dhopmy 3anucu ACHUCTBUTENBHBIX YHCEIT JUIsl PeIISHUS MPAKTHUECKUX 3a/1a4 U TIPEICTABIICHHS TaHHBIX;

CBOOO/IHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYPAIbHOMN CTEIICHU;

CBOOOIHO OTIEPUPOBATH MOHATHEM: CTETICHb C PAIIMOHAIBHBIM MTOKa3aTeleM;

CBOOOJTHO ONIEPUPOBATH MOHATHSAMU: JIOTApU(PM YUCIa, ACCATUIHBIC M HATypaJIbHbBIE TOTapU(MBI;



CBOOO/THO OTIEPUPOBATH MOHIATUSMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC YMCIIOBOTO apIyMEHTa;
OIIEpUPOBATh NOHATHUAMU: aPKCUHYC, ADKKOCHHYC M apKTaHI'€HC YMCIOBOT'O apryMEHTA.
YpaBHeHHsI M HEPABEHCTBA:

CBOOOZHO OINEpPUPOBATh MHMOHATUSMM: TOXKAECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCUJIbHbBIC
YpaBHEHUS U ypaBHEHUS-CIICACTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

IPUMEHSATh Pa3IMYHbIE METO/IbI PEIIEHUS PAMOHAIBHBIX U IPOOHO-PALMOHAIBHBIX YPaBHEHUH,
IIPUMEHSTh METOJl UHTEPBAJIOB JUIsl PELICHHs HEPABEHCTB;

CBOOO/HO ONEPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OAHOW MEPEMEHHOW, MHOIOWIEH C LEIbIMU
KO3 punreHTaMu, KOPHH MHOTOWJICHA, IPUMEHSTh JIEJICHHE MHOTOWIEHA Ha MHOTOWIEH C OCTATKOM,
TeopeMy besy u reopeMy Buera uis pemenns 3anay;

CBOOOJHO ONEpUPOBATh MOHATHAMU: CUCTEMA JIMHEWHBIX ypaBHEHUH, MaTpHIA, ONpEAEIUTENb
MaTpulbl 2 X 2 U €ro reOMeTPUUYECKUN CMBICI, UCIIOJIb30BaTh CBOMCTBA OIpeneiauTens 2 X 2 aus
BBIUHCJIEHUS €TI0 3HAUEHUS, IPUMEHATDH OIPENEIUTENN Ul PELIEHUs] CUCTEMbI JIMHEWHBIX YpaBHEHUIH,
MOJIETIUPOBATh PEAIBHBIE CUTyallUM C IIOMOIIBIO CHCTEMBbl JIMHEHHBIX YpPaBHEHUH, HMCCIEAOBATH
IIOCTPOCHHBIE MOJEJIM C IIOMOIIBID MaTpull M OIPENEIMUTENCH, MHTEPIPETUPOBATh IOJYUYEHHBIN
pe3yJbTar;

MCIIOJIH30BATh CBOMCTBA JEMCTBUI C KOPHAMH JJIs TPe0Opa30BaHUs BHIPAKEHUI,

BBINOJIHATE NIPE0Opa30BaHUs YUCIIOBBIX BBIPRKEHUH, COJAEPXKALIMX CTEHNEHU C PALMOHAIbHBIM
IIOKAa3aTeleM;

MCIOJIB30BaTh CBOMCTBA JIOTapU(pMOB IJIsl PeoOpa3oBaHus JTorapu(MUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBATh MOHSATHIMU: HPPAUOHAIBHBIC, MOKA3aTEIbHBIC U JIOTapH(PMHUYECKHUE
YPaBHEHUs, HAXOUTb UX PELICHMSI C TIOMOLIbIO PABHOCHIIBHBIX I1EPEXOI0B UIIU OCYLIECTBIISAS IPOBEPKY
KOpHE;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKUE bopmybr JUISL npeoOpazoBaHus
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, IPUMEHATh HEOOXOJMbIe
(dbopMyJIBI 1715 peIlIeHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIETUPOBATh peajbHble CUTYallUHd Ha SI3bIKE alreOpbl, COCTABISATH BBIPAXKECHUS, YpPaBHEHMS,
HEpAaBEHCTBA 110 YCJIOBHUIO 33/1a4H, MUCCIEA0BATh MOCTPOCHHBIE MOJEIU C MCIOJb30BaHUEM armapara
anreOpsbl.

DOyHKUMH U TPapuKu:

CBOOOJTHO OTIEPUPOBATH MOHATUAMU: (DYHKIIHS, CIOCOOBI 3a7aHusl (PYHKIINHU, B3aUMHO OOpaTHBIE
GyHKIUY, KOMMIO3ULMS (QYHKUMHA, rpaduK (QYHKIMH, BBIIOJHATH 3JIEMEHTapHbIE IpPeoOpazoBaHUs
rpaduKoB (QyHKIHIA;

CBOOOJHO ONEPHUPOBATH MOHATHAMU: 00JaCTh ONMpPEeICHUs] U MHOXKECTBO 3HaUeHUH (pyHKIMH,
HyJIH QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOO/IHO ONEPUPOBATh MOHATHAMU: YETHBIE U HEUETHBIE (DYHKIMU, TIepuoAnYecKre QYHKIIUH,
MPOMEKXYTKH MOHOTOHHOCTH (DYHKLMH, MAaKCUMyMbl W MUHUMYMBI (QYHKUUH, HauOoJblliee U
HaMMEHblIIee 3HaYeHNe (PYHKIUHU Ha TIPOMEKYTKE;

CBOOO/THO OTMIEPUPOBATh MOHATUAMU: CTETIEHHAas PYHKIIMS C HATYPaJIbHBIM U IIEJIBIM [TOKa3aTeNeM,
rpaduk cTeneHHON PyHKINU ¢ HATYpaJbHBIM U LIENbIM MOKa3aTesieM, rpaduk KOpHs N-0if cTeleHu Kak
(GbyHKIIMM 00paTHOM CTeNeH!u ¢ HaTypalbHbIM MTOKa3aTelleM;

OIIEPUPOBATH MOHATUSAMHU: JIMHEHHAs, KBaJApaTUYHAs U IPOOHO-IMHEIHAS (PYHKUIUH, BBITOIHAT
3JIEMEHTApPHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX IPaHKOB;

cBOOO/IHO ONEPUPOBATh MOHIATUSIMHU: TTOKa3aTeNbHas U Jorapudmuueckas GyHKIUHN, UX CBOMCTBA
1 rpaduKH, UCIIOJIB30BaTh UX I'padUKU JUIs pelIeHNs YpaBHEHUM;

CBOOOJHO ONEpUPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpecsieHUEe
TPUTOHOMETPUYECKHX (PYHKIUI YUCIOBOTO apryMEHTa;



UCTOJIb30BaTh TpaduKu PYHKLIUH A UCCISIOBAHMS MTPOLIECCOB U 3aBUCUMOCTEN MPH PEIICHUH
3a/1a4 U3 APYTUX YUeOHBIX MPEAMETOB U PEalIbHOM KU3HU, BBIPAKATh POPMYIaMH 3aBUCIMOCTH MEKIY
BEJINYMHAMU;

Hauvana matemMaTH4yeckoro aHajamsa:

CBOOOJHO OINEPHPOBATh MOHATUSAMH: apHU(PMETHUYecKas W TEeOMETpPHUYECKas IMpOrpeccus,
OeckOHEeYHO YObIBaoIlas TeoMeTpuYeckas IMporpeccus, JUHEHHBIH M SKCHOHEHUHUAIbHBIA POCT,
(dbopMyIa CI0KHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

HCIIOJIB30BATh NIPOTPECCUU ISl PELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa;

CBOOOJTHO ONepUpOBaTH MOHSATUSIMU: MOCJIEI0BATEIbLHOCTD, CTHIOCOOBI 3a/1aHust
MIOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIE IOCIEAOBATEIBHOCTHA, MOHUMAaThb OCHOBBI
3apO’KJICHUS MATEMaTHYECKOro aHaln3a Kak aHann3a 0ECKOHEYHO MalIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSMHU: HENpPEpBHIBHBIE (QYHKLIWH, TOYKM paspbiBa rpaduka
(GyHKIMH, aCHMOTOTHI Tpaduka GyHKIUH;

CcBOOOHO OMEpUPOBATH MOHATHEM: (YHKIUS, HEMPEPBbIBHAS HA OTPE3Ke, MPUMEHSTh CBOWMCTBA
HEMpPepBhIBHBIX (PYHKIIMIA IS pEeIIeHus 3314,

CBOOOJHO OTIEPHPOBATH MOHATUSMHU: MEPBasi U BTOpasi MPOU3BOIHBIC (DYHKIINHU, KacaTelbHas K
rpaduky QyHKIHH;

BBIYUCIISATH IPOU3BOIHBIC CyMMBbI, TPOU3BEACHUS, YACTHOT'O U KOMITO3HUIIUU JBYX (DYHKIIMIA, 3HATH
MIPOU3BOIHBIE AJIIEMEHTAPHBIX (PYHKIINIA;

HCI0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKUI CMBICI TPOU3BOIHOM JUIsl pEIIEHUs 3a]1a4.

MHoxkecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPAIIUU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT Juisi ONUCAaHUs PEaJbHbIX IPOLECCOB U
SIBJICHH, TIPY PEIICHUH 3a/1a4 U3 APYTUX yU4eOHBIX PEIMETOB;

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: OIpE/IeJIeHHE, TEOpEMa, YpaBHEHHUE-CIIEICTBUE, CBONCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTeabCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEHCTBA.

K koHIiy o0ydenus B 11 kjacce oOydaronuiics MogyyuT CleAyIOINe MPeIMETHbIE pe3yIbTaThl
[0 OTJENbHBIM TeMaM paldoueill MmporpaMMbl yueOHOro Kypca «Anredpa M Hayalla MaTeMaTH4YECKOIro
aHaIM3ax:

Yucsia ¥ BHIYUCICHUSA:

CBOOOJTHO OIEPHUPOBATh MOHATUAMU: HATYpaAIbHOE U LIEI0€ YUCI0, MHOXKECTBA HATypaJIbHBIX U
LETBIX YUCEJI, UCTIOIB30BaTh npu3Haku aAenumoctu nensix yucen, HOJ u HOK natypanbHbIX uncen
JUIS pellieHus 3aa4, IPUMEHATh anroput™ EBkinaa;

CBOOOJHO ONEpUpOBaTh MOHATHEM OCTaTKa MO MOJAYJIIO, 3alMChIBaTh HaTypallbHblE YHCIa B
Pa3IMYHBIX MO3ULIMOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOO/IHO ONEpPUPOBATH MOHATUSAMU: KOMILJIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHUCEIl,
MPEJICTaBIATh KOMIUIEKCHbIE YHCNa B ajlre0panyeckol M TPUTOHOMETPUUYECKOH (opMme, BBIOJIHATH
apupMeTHYeCKUe ornepaly ¢ HUIMU M H300pakaTh Ha KOOPIMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO ONEpUpPOBaTh MOHATHSAMU: MPpPALMOHAIBHBIE, MOKAa3aTeIbHbIC U JIOrapu(pMHUUYECKHUe
HEPABEHCTBA, HAXOJIUTh UX PEIICHHS C IOMOIIbI0 PABHOCUIIBHBIX NIEPEXOIOB;

OCYIIECTBISATH OTOOP KOpHEN PU PEelIEeHUU TPUTOHOMETPHUUECKOTO YPaBHEHUS;

CBOOOJHO  OINEpUPOBaTH  IOHATHEM TPUTOHOMETPUUYECKOE  HEPABEHCTBO, HPUMEHSTH
HE00X0AuMBbIe (POPMYJIBI TSl pEIIEHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CcBOOOJHO OIEpPUPOBaTh MOHATHUSMHU: CHUCTEMA M COBOKYNHOCTh YPaBHEHHH M HEpaBEHCTB,
PAaBHOCUJIBHBIE CHCTEMBI M CHCTEMBI-CIIEICTBHUS, HAXOAUTh PELIEHUS CHUCTEMBI M COBOKYIHOCTEH
paIMoOHaIbHBIX, UPPALUOHABHBIX, TOKA3aTEbHBIX U JIOTApU(PMUIECKIX YPAaBHEHUH U HEPABEHCTB;

pemars  paluMoHAlbHBIC, HppalMOHANbHBIE, [OKa3aTelbHBbIE, Jorapupmuueckue
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEp KAINE MOYJIN U ITapaMeTpBbl;



MPUMEHSATh TpadUUYeCKre METOMABI JUIsl PEIICHHUS YPAaBHECHUM M HEPAaBEHCTB, a TAKKE 3a1ay C
napamMeTpamu;

MOJICJIUPOBaTh peallbHbIe CHTYallMd Ha SI3bIKE aNreOpbhl, COCTABISTHh BBIPAKCHUS, YPaBHEHUS,
HEpPABEHCTBA M WX CHCTEMBbI [0 YCIOBHIO 3aJadd, WCCIEAOBATh IOCTPOCHHBIE MOJEIH C
WCIOJIb30BaHUEM armapara anreOpbl, HHTEPIPETUPOBATH MMOJYYCHHBIN pe3ybTar.

DOYyHKUUH U TPaPuKu:

CTPOUTH TPAPUKU KOMITOZUIMH (DYHKIHIA C TOMOIIBIO AJIEMEHTAPHOTO UCCIICIOBAHHS U CBOMCTB
KOMIIO3UIIUH JIBYX (DYHKIIHH;

CTPOUTH T€OMETPUIECKIE 00pa3bl YpaBHEHHI U HEPABEHCTB HA KOOPAMHATHOM TIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMHU: TPAPUKU TPUTOHOMETPHUUSCKUX (DYHKIIHIA;

NPUMEHSTh (PYHKIIUH JUT1 MOJICITUPOBAHMS U UCCIICIOBAHUS PEATBHBIX TPOIIECCOB.

Hauana MaTeMaTH4eCKOT0 aHAJIN3A:

MCIOJIb30BaTh IPOU3BOHYIO JUTsI HCCTETOBAHUS (DYHKITUM HA MOHOTOHHOCTh M SKCTPEMYMBEI;

HAXOJIUTh HaNOOJIbIIICe U HAMMEHBIIIeE 3HAUCHUS (DYHKIIMH HENPEPHIBHOW Ha OTPE3KE;

WCIIOJIb30BaTh TPOM3BOIHYIO U HAXOXKICHHS HAWIYYIIEro PEIICHUs B NPUKIAIHBIX, B TOM
YHCcie COLMAIbHO-YKOHOMHUYECKUX, 3aJayax, JUIsl ONPENEICHUS CKOPOCTH M YCKOpPEHHs Ipolecca,
3aJ1laHHOTO (POpMYJIOi ik rpaduKom;

CBOOOJTHO ONEpPUPOBATh TMOHATHIMH: TIEPBOOOpa3Has, ONpPENCIEHHBIA WHTErpai, HaxOIUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIISATh HHTErpa o Gopmyiie Herorona-JleiiOnma;

HaXOJUTh IUIOMAIN IJIOCKUX (GUTYP B 0OBEMBI TEJI C TOMOIILIO0 HHTETPAJIa;

UMETh TIPEJCTABJICHHE O MAaTEMAaTHYEeCKOM MOJISIMPOBAHNKM HAa TPUMEPE COCTABJICHUS
muddepeHInaTbHbIX YPaBHEHHI;

pemaTh TPUKIAJHBIC 3a/Ja4d, B TOM YHCJIC COIHAIBLHO-I)KOHOMHYECKOTO M (HU3UYECKOTO
XapakTepa, CpeICTBAMH MaTEeMaTHIECKOTO aHAIIN3A.



TEMATHYECKOE ITINIAHUPOBAHUE 10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne (ungposbie)
i HaumeHoBaHHe pa3ie/ioB H TeM NPOrpaMMbl Beero Kontpoarneie  IlpakTnueckue oGpa3oBaTebHbIE
padoThI padoThI pecypen
MHO0keCTBO I€HCTBUTENIBHBIX YU CENl. MHOTOWIEHBI.
1 PanmonansHbIe ypaBHeHHs 1 HepaBeHCTBA. CHCTEMBI 24 1
JIMHEHHBIX YPABHEHUN
5 Oynkuun 1 rpapuku. CreneHHas GyHKIUA C LETbIM 12 1
HoKasaresieM
3 Apudmerndeckuit KopeHb N-oii crenenn. UppannonanbHbie 15 1
ypaBHEHHS
4 [TokazarenpHas ¢pynknus. [lokazarenbHble ypaBHEHUS 10 1
5) Jlorapudmmueckas ¢pynkuus. Jlorapupmudecke ypaBHEHUS 18 1
6 TpuronomeTpruyeckue BIpaXXKEHNs U ypPaBHEHUS 22 1
7 [TocnenoBarenbHOCTH U IPOIPECCUU 10 1
8 HenpepsiBabie ¢pynkuuu. [Iponsoanas 20 1
9 [ToBTOpEeHue, 06001IeHNe, cUCTeMaTH3alus 3HAHU I 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne (ungposbie)
o HaumeHoBaHue pa3aeioB U TeM MPOTrpPaMMbl Beero Kontpoabubie IlpakTnueckue 06pa3oBaTETbHbIC
padoThI padoThI pecypen
HccnenoBanue GyHKIMHA ¢ TOMOIIBIO TTPOU3BOIHOM 22 1
[TepBooOpa3nHast U HHTETpAI 12
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1
norapuMuuecKre HepaBeHCTBA
5) KommnekcHeie uncna 10 1
6 HatypanbHble u ensle yucia 10
7 CucreMbl paliioHATBHBIX, UPPAMOHATEHBIX 12 1
MOKA3aTeIbHBIX U JIOTapU()PMHUUECKUX YPABHCHHIMA
8 3ama4M ¢ napaMeTpamu 16
9 [ToBTOpeHue, 0600IIeHNEe, CUCTEMATH3AIIMS 3HAHUN 16
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







INOYPOUYHOE IIVTAHUPOBAHMUME 10 KJIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bcero Koutporpibie  Ipaxtireckie fll3y‘lel-ll/lﬂ :)Iﬁlil:ll;OBaTeJILHbIe
padoThI padoThbI pecypenI
MHOk€eCTBO, OIepaluy HaJl MHOKECTBAMH M UX CBOMCTBA 1
Huarpammsl Ditnepa-Benna 1
3 [IpumeHeHne TeOpETUKO-MHOKECTBEHHOTO anmnapara JJist 1
pelIeHus 3a1a4
4 Panmonansublie yncia. OOBIKHOBEHHBIE U AECATUYHBIC 1
IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTUICCKUE TPOOH
5 Panmonansubie yncia. OObIKHOBEHHBIE U AECATUYHBIC 1
IpobOu, MPOLEHTHI, OECKOHEYHBIE TIEPUOAUYECKUE APOOU
5 [Ipumenenue apodeii U NPOLEHTOB I PEILICHUs 1
MIPUKJIATHBIX 3a/1a4
7 [Tpumenenue apobeii U MPOIIEHTOB I PEIICHUs 1
MPUKJIATHBIX 3a/1a4
3 JelictButenpHble yncna. PanimonanbHbie U 1
HppalMOHAIIbHBIE YHCIIa
9 ApudmeTrueckue onepanuu ¢ 1eHCTBUTEIbHBIMU 1
YUCIaMU
10 Mopynb AeCTBUTEIBLHOTO YHUCIIA U €T0 CBOMCTBA 1
11 [TpubmmkEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHHUS, 1
MPUKHJIKA U OLIEHKA PE3yJIbTaTa BHIYMCICHUI
12 OCHOBHBIE METO/TBI PEIIEHUS LETBIX U APOOHO- 1
paIrMoHaIBHBIX YPaBHECHUH U HEPABEHCTB
13 OCHOBHBIE METOBI PEUICHUS IIENbIX U IPOOHO- 1
palMOHANIBHBIX YPaBHEHUH U HEPABEHCTB
14 OcHOBHBIE METOBI PELICHUS 1IENIbIX U APOOHO- 1

palMOHAIbHBIX YPABHECHUN U HEPABEHCTB




MHorowieHsl OT OAHON nepeMeHHou. [lenenue

15 MHOIOWJIEHa Ha MHOTo4JIeH ¢ octaTkoM. Teopema be3y

16 MHorouieHsl ¢ LenbMu Kodppunuentamu. Teopema
Buera

17 Pemrenne cucreM TMHEHHBIX YPaBHEHUN

18 Pemenue cucreM TUHEHHBIX YpaBHEHUN
Martpuua cucTeMsl JINHEWHBIX YPAaBHEHUM.

19 Ornpenenurens MaTPUII 2X2, €r0 TeOMETPUUYECKUN
CMBICJI ¥ CBOICTBA; BEIUMCIIEHUE €I0 3HAUEHUS

20 Onpenenurens MaTPUILLI 2X2, €r0 TEOMETPUUCCKUN
CMBICJ U CBOMCTBA; BBIYUCIIEHUE €TI0 3HAYCHMUSI

21 [IpumeHeHue ornpenenuTeNs A1 peleHUs] CUCTEMbI
JIMHEWHBIX YpaBHEHUN

99 Pemenue npukiaaHpIxX 3a1a4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEWHBIX YpaBHEHUN

93 Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI
JIMHEWHBIX YPaBHEHUN

24 KontponbHas pabota: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBl IMHENHBIX YPAaBHEHUN"

o5 ®dyHK1MA, criocoObl 3ananus QyHkiuu. B3anmuo
oOpatubie pyHkuuu. KoMmmosumus ¢yHKImi

26 I'paduk GpyHkunu. DnemMeHTapHble Mpeodpa3oBaHus
rpadukoB pyHKINH

97 OO6nacTp ornpeieneHuss 1 MHOKECTBO 3HAUCHUH (PyHKIUH.
Hynu @ynkiun. [IpomexxyTkH 3HaK OCTOSTHCTBA

28 Yérnble u Heu€THbIe pyHKIMU. [Tlepuoanueckue
¢bynkuu. [IpomMexxyTKu MOHOTOHHOCTH (PyHKIIUU

29 MaxkcumyMbl 1 MUHUMYMBI pyHKIMH. Hanbomnbiee u
HauMEHblIee 3HaYeHNe (PyHKIUHU Ha IPOMEKYTKE

30 Jlunelinas, KBaJpaTU4Has U IpOOHO-TUHEWHAS QYHKIUU




DeMeHTapHOe UCCIIeIOBaHUE U IIOCTPOCHUE rPpauKoOB

31 .
3TUX QYHKIUN

39 DeMeHTapHOe UCCIIEIOBaHUE U TOCTPOCHUE TpaduKOB
3TUX QYHKIUN

33 Crenensp ¢ nensM nokasareneM. bunom Hetorona

34 CreneHb ¢ LEIbIM IToKasaTeneM. buaom HeroToHa

35 CrenenHast GyHKIUS C HATYPATbHBIM U IIEITBIM
nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas ¢pyHnkius. Eé
cBoMcTBa U rpaduk"

37 ApudmeTnueckuii KOpeHb HATypaJbHOU CTEIICHH U €ro
CBOMCTBa

38 Apudmernueckuii KOpeHb HATYPaJIbHON CTENICHH U €TO
CBOMCTBA

39 [Ipeobpa3oBaHUs YHCIOBBIX BRIPAKEHUM, COEPKAIIIIX
CTENEHU U KOPHU

40 [Ipeobpa3oBaHus YHCIOBBIX BBIPAKEHUM, COEPKAIIIIX
CTENEHU U KOPHU

41 [TpeoOpazoBanms YUCITOBBIX BHIPAKEHHH, COIEPKAINX
CTENEHU U KOPHU

42 Hppaumnonanbusie ypaBHeHHsI. OCHOBHBIE METObI
pelIeHust UPPaALMOHATIBHBIX YPABHEHUHN

43 Uppaumnonansubie ypaBHeHHsl. OCHOBHBIE METObI
pelIeHus: UPPaALMOHATIBHBIX YPAaBHEHUHN

44 Hppaunonansusle ypaBHeHNs. OCHOBHBIE METObI
pelieHust UppalMoOHaIbLHBIX YPaBHEHUHN

45 PaBHOCHIIbHBIE IEPEXObI B PEIIEHUH UPPALMOHATBHBIX
ypaBHEHUH

46 PaBHOCUIIbHBIE TIEpEXObl B PELICHUH UPPALIMOHATBHBIX

ypaBHEHUH




PaBHOCHIIbHBIE TIEpEXObl B PELICHUN UPPALIMOHAIBHBIX

47 . 1
ypaBHEHHH

48 PaBHOCHIIBHBIE ITEPEXO/Ibl B PEIIEHUH HPPAL[MOHAIBHBIX 1
YpaBHEHU

49 CoiicTBa u rpaduk KOpHA N-0if CTENEeHU KaK (QyHKIUN 1
00paTHOM CTENEHH ¢ HATypaIbHBIM [TOKa3aTeJIeM

50 CgoiicTBa 1 rpaduK KOpHsI N-0i CTENeHU KaK PyHKITUU 1
00paTHOM CTENEeHH ¢ HaTypaJlbHbIM [TOKa3aTeIeM

51 KonTponbnas pabora: "CoiicTBa u rpaduk KOpHs N-oi 1
creneHu. VppanyoHaibHble ypaBHEHUS"

52 Cremnens ¢ palliOHAIBHBIM MOKa3aTeleM U €€ CBOMCTBA 1

53 CreneHb ¢ paliOHaJIbLHBIM TIOKa3aTeleM U €€ CBOMCTBA 1

54 Cremnens ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [TokazarenpHas QyHKIHs, €€ CBOWCcTBA U TpaduK 1

56 Wcnonp3oBanue rpaduka QyHKINUN )i peIICHUs 1
ypaBHEHMI

57 Hcnonb3oBanue rpaduka GyHKIUM 1)1 pELICHUs 1
YpaBHEHUI

58 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IBI PELICHHUS 1
MoKa3aTeIbHbIX YPaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHMUS 1
MTOKA3aTENIbHBIX YPaBHEHU I

50 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHHUS 1
MTOKA3aTEeNIbHBIX YPaBHEHU N

61 Konrtponsnas padora: "[lokazatenbHast QyHKIHS. 1
IlokazarenbHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa jorapudma 1

63 Jlorapudm uucna. CoiicTBa jorapugpma 1

64 Jlorapudm yucna. CroiicTa norapudpma 1

65 JlecATUYHBIE U HaTypaJIbHBIE JTOTapH (MBI 1




66 JlecsaTHYHBIC U HATYypaJIbHBIC JTOTAPU(PMBbI 1

67 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALIHNX JIOTAPU(MBI 1

68 [IpeobOpazoBanue BeIpaXEHUN, COIEPKAIINX JOTapUPMbI 1

69 [IpeoOpa3oBanue BBIPAXKEHHIA, COACPIKALIMX JIOTAPU(MBI 1

70 Jlorapudmuueckas pyHKuus, €€ CBOUCTBA U TpaduK 1

71 Jlorapudmuueckas GyHKIUs, €€ CBONCTBA U Ipaduk 1

79 Hcnonp3oBanue rpaduka GyHKIUA IS PEHICHUS 1
YpaBHEHUI

73 Hcnonp3oBanue rpaduka GyHKINUU I pEeIICHUS 1
ypaBHEHUH

74 Jlorapudmudaeckue ypaBHeHUss. OCHOBHBIE METOIBI 1
pelieHus JorapupMUIecKux ypaBHEHHMA

75 Jlorapudmudeckue ypaBHeHUss. OCHOBHBIE METOIBI 1
pelieHus JorapupMUIECKUX YpaBHCHHIMA

76 Jlorapudmuueckue ypaBHeHus. OCHOBHBIE METOBI 1
pelieHus JorapupMUIEcKuX ypaBHEHHIMA

77 PaBHOCWIIBHBIE TIEPEXO Bl B PEIICHUH JIOTAPH(PMUICSCKIX 1
YpaBHCHHIA

78 PaBHOCWITBHBIE TIEPEXOIBI B PEIICHUH JIOTAPUPMUIECCKIX 1
YpaBHCHHIA

79 KonTponbnas pabota: "Jlorapudmuueckas pyHKIuUS. 1
Jlorapudpmuueckue ypaBHeHUs"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YHCIIOBOTO 1
apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YHCIIOBOTO 1
apryMeHTa

82 ApKcHHYC, apKKOCHHYC U apKTaHTE€HC YHCIIOBOTO 1
apryMeHTa

83 ApKCUHYC, apKKOCHUHYC ¥ apKTaHI'€HC YUCIIOBOTO 1

aprymeHra




Tpuronomerpuyeckas OKpy>XKHOCTb, OIIPEICIICHHE

84 TPUTOHOMETPUYECKUX (QYHKIIMHA YUCIOBOTO apryMEHTa .
85 TpuronomeTpuueckas OKPy>KHOCTb, ONPEICIICHHE 1
TPUTOHOMETPUYECCKUX (QYHKIIMHA YUCIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYITBI 1
87 OcHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1
88 OCHOBHBIE TPUTOHOMETPUIECKUE POPMYITBI 1
89 OcCHOBHBIE TPUTOHOMETPUYECKHE POPMYITBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHUN 1
91 [IpeobpazoBaHKe TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
92 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKCHUN 1
93 [IpeobpazoBaHKe TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
94 Pemienue TpuroHOMETpUUYECKUX YpaBHEHUI 1
95 Pemienue TpuroHOMETpUUYECKUX YpaBHEHUI 1
96 Pemenne TpUroHoOMETpUYECKUX YpaBHEHUN 1
97 Pemrenne TpuroHOMeTpUYECKUX YPaBHEHUN 1
98 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUN 1
99 Pemrenne TpUrOHOMETPHUECKUX ypaBHEHHUI 1
100 = Pemenue TpUrOHOMETPUUYECKHX YPaBHEHUH 1
101 KonTponbnas padora: "Tpuronomerpuueckue 1
BBIPAXKEHHS U TPUTOHOMETPUYECKHE YPABHEHUS "
[TocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs
102 rmocienoBarenbHocTeil. MeTon MaTeMaTHu4ecKon 1
WHIYKIAH
103 MOHOTOHHBIE B OTPAaHUYEHHBIE MTOCJIEIOBATETLHOCTH. 1
HcTopus ananmsa 6€CKOHEUHO MaJbIX
104 Apudmerraeckast Iporpeccus 1
105 ['eomerpuueckas mporpeccus
106 beckonewHo yObIBaroIas reoMeTpruiecKas Mporpeccust




CyMMa GeckOHEUYHO yOBIBaIOIIEH T€OMETPUUYECKON

107 1
porpeccuu

108 JIuHEeWHBIN 1 SKCTIOHEHIIMAIbHBIA pocT. Hucro e. 1
dopmyiia CII0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHUUAIIBHBIN pocT. Yuco e. 1
dopmyiia CIIOKHBIX IPOLIEHTOB

110 Vcnonb30BaHue Nporpeccuu Ui pelieHns peatbHbIX 1
3aJa4u IPUKJIAJHOrO XapakTepa

111 Kontponbnas padota: "[locienoBareabHOCTH U 1
nporpeccun”

112 = HemnpepsiBHbIE (QYHKIIUH U UX CBOWCTBA 1

113 = Touxka pa3psiBa. ACUMOTOTHI rPaQUKOB (PYHKIIHIA 1

114 | CaoiicTBa yHKIMI HETIPEPHIBHBIX HA OTPE3KE 1

115  CaoiicTBa (pyHKIMIT HEMPEPBHIBHBIX HA OTPE3KE 1

116 = Merox MHTEPBAJIOB IS PEIICHUS HEPABEHCTB 1

117 = Merox MHTEPBAJIOB JUIs PELICHUS HEPABEHCTB 1

118 = Merox MHTEPBAJIOB IS PEIICHUS HEPABEHCTB 1

119 [IpumMeHeHMe CBOWCTB HEMTPEPBIBHBIX (YHKLNHN IS 1
pereHus 3a1a4

120 [IpumMeHeHHne CBOWCTB HEMTPEPBIBHBIX (YHKIUHN JIs 1
peleHus 3a1a4

121 | TlepBas u BTOpasi MpOU3BOHBIE PYHKIIUU 1

122 = Onpenenenue, reOMETPUUYECKUN CMBICT TIPOU3BOTHON 1

123 = Omnpenenenue, GU3NISCKUI CMBICIT TTPOU3BOTHOM 1

124 = VYpaBHeHHe KacaTeldbHOH K rpaduKy GyHKIUU 1

125 = VpamHeHwHe kacateiabHOH K rpaduKy QyHKIUU 1

126 = IIpou3BoJHBIE JIEMEHTAPHBIX (PYHKINH 1

127 = IIpou3BoaHBIC 3JIeMEHTAPHBIX (DYHKITHI 1

128 [Tpon3BoaHast CyMMBI, IPOU3BEACHHS, YACTHOTO U 1

KOMITO3HUITUHU (HYHKITHIA




[Ipou3BoHast CyMMBI, TPOU3BEICHMS, YACTHOTO U

129 9 1
KOMITO3UITUHU (DYHKITHI
130 [Ipon3BoiHAs CYMMBI, IPOU3BEACHHMS, YACTHOTO U 1
KOMITO3UITUHU (DYHKITHI
131 = KonrpomnwHas pabora: "[IponsBoanas” 1 1
132 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3aIs 3HAHU: 1
"YpaBuenus"
133 [ToBTOpeHME, 06001IIEHNE, CHCTEMATH3aIUs 3HAHU: 1
"®yHkuun"
134 = WroroBas KOHTpoOJIbHAS paboTa
135 HroroBast koHTpoIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMAaTH3allUsl 3SHAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
(1)
Jl:;-ﬂ Tema ypoka Beero Konrpoabnbie IIpakTHueckue f{l:;:enuﬂ ::;lg;l;zil;feﬂb
padoThI padoThI HbIe pecypesI
1 [IpuMeHeHne MPOM3BOTHOM K UCCIICTOBAHMIO (DYHKIIMA HA 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
5 [TpumeHeHre TpON3BOIHON K UCCIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb Y KCTPEMYMBI
3 [TpumeHeHre TPOM3BOIHON K UCCIETOBAHHIO (DYHKIMIA Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
4 [IpuMeHeHre NPOU3BOIHON K UCCIIEI0BAaHUIO (PYHKIMH Ha 1
MOHOTOHHOCTb Y 9KCTPEMYMBI
5 [IpumeneHne Mpon3BOIHON K HCCIEeI0BaHUIO (YHKIUI Ha 1
MOHOTOHHOCTB Y KCTPEMYMBI
6 [IpumeneHne Mpon3BOIHON K HCCIeI0BaHUIO (YHKIUI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
7 Haxosxnenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU S 1
HenpepbIBHON (YHKIIMU HA OTpE3Ke
8 Haxoxnenrne HanbobI1ero ¥ HaMMEHbIIEr0 3HaYCHUS 1
HeNpepbIBHON (PYHKIIMU HA OTpE3Ke
9 Haxoxnenrne HanbobI1ero 1 HaMMEHbBIIEro 3HaYeHUS 1
HEenpephIBHON (DYHKIIUU HA OTPE3Ke
10 Haxosxnenne HauOoJbIIero ¥ HAMMEHbIIET0 3HAYCHUS 1
HeNpepbIBHON (PYHKIIMU HA OTpE3Ke
11 Haxoxnenrne HanboIbI1ero 1 HaMMEHbIIEro 3HaYeHUSI 1

HEnpephIBHON (DYHKIIUU HA OTPE3Ke




HaXO)KI[CHI/Ie HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAYCHHUS

12 HeNnpepbIBHON (YHKIIMU HA OTPE3Ke

13 [TpumeHeHre TPOM3BOIHON ISl HAXOXKACHUS HAWITYYIIETO
peleH s B MPUKIIAAHBIX 3aa4ax

14 ITpuMeHeHre TPOM3BOIHON AJIS1 HAXOXKAECHUS HAWITYYIIEero
peleHyst B PUKIIAJAHBIX 3a7a4ax

15 [IpuMeHeHne MPOU3BOIHOM IS OIIPEIEICHUS CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOTro popMyIioil niu rpadukom

16 [IpuMeHeHne MPOU3BOIHOM IS OIIPEIEICHUS CKOPOCTH U
YCKOpEHHS MpoIiecca, 3a1aHHOT0 (OpMYIION HiTH rpaduKkomM

17 Kommnosunus ¢yHkiuit

18 Kommosutus ¢pyHKIuit

19 Kommnosunus ¢yHkiuit

20 I'eomeTprueckue oOpa3sl ypaBHEHUH HA KOOPAWHATHOM
IJI0CKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUI Ha KOOPAMHATHON
IJI0CKOCTH

99 KonrtponbHas pabdora: "HccnenoBanue QyHKIHHA ¢ TOMOLIbIO
MPOU3BOJHOM"

23 IlepBooOpasHasi, OCHOBHOE CBOWMCTBO MEPBOOOPA3HBIX

24 IlepBooOpazHble aeMeHTapHbIX QyHKIMHA. [IpaBuna
HaXO0XKJCHHUS MEPBOOOPA3HBIX

o5 [TepBoobpazuble anemeHTapHbIX GyHKIui. [IpaBuna
HaXO0XKJCHHUS EPBOOOPA3HBIX

26 Wnterpan. ['eomeTpruyeckuit cMbICa HHTErpajia

97 Brruucnenue onpenenéHHOro HHTErpaia mno gpopmyie
Herotona-JleitOnuma

28 Beruucnenue onpenenéHHOro HHTErpasia mno Gpopmyie

Herorona-JleiiOauna




[IpumeHneHne nHTErpana i HaxoXACHUs IJI01anen

29 1
IJIOCKUX PUTYp

30 [TpumMeHeHne UHTETpaa A1l HAXOXKACHUS 00bEMOB 1
re€OMETPHUECKUX Tell

31 [Tpumepsr pemenuit auddepeHuaIbHbIX YPaBHEHUH

32 [Tpumeps! pemeHnit qudepeHnaIbHbIX ypaBHEHUN

33 MatemaTtuueckoe MOJEIUPOBAHKE PEATbHBIX MTPOIECCOB C 1
noMoIIbio AuddepeHnanbHbIX YpaBHEHHMA

34 KonTponbnas padora: "[leppoobpasznas u uaTerpan’” 1

35 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpapuKu 1

36 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu 1

37 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku 1

38 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpapuKu 1

39 Tpuronomerpuveckne GyHKINHU, UX CBOMCTBA U rpaduku 1

40 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUECKON OKPYKHOCTH

a1 OT060p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C TOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKOW OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETpUYECKNX HEPABEHCTB 1

45 Perrenne TpUroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemienue TpuroHOMETpUYECKNX HEPABEHCTB 1

47 Pemennie TpUroHOMETpUYECKUX HEPABEHCTB 1

48 Kontponbras padota: "['paduku TpUroHOMETPHUIECKUX 1

¢yskuuii. Tpuronomerpuueckue HepaBeHCTBA"




49 OcHOBHBIE METO/bI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHbBIE METO/IbI PELLICHUS T0KA3aTEeIIbHBIX HEPABEHCTB 1
ol OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OcCHOBHBIE METO/bI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pEIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1
o4 OCHOBHBIE METO/IbI pEeIICHUS JIOTapu(PMUIECKUX HEPABEHCTB 1
55 OcHOBHBIE METOBI PELICHUS JOrapu(hPMUIECKUX HEPABCHCTB 1
56 OcHOBHBIE METObI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
57 OCHOBHbBIE METO/1bl PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PEIICHUS UPPALTHOHAIEHBIX HEPABEHCTB 1
59 OCHOBHbBIE METO/1bl PELLICHUS UPPALIIOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEIICHHS HPPALIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIbl PeLIeHNs UPPAlMOHATIBHBIX YPAaBHEHUN 1
62 I'paduueckue METOIBI PEeIICHUS UPPAITMOHABHBIX YPaBHEHHH 1
63 I'paduueckue MeTo bl pelIeHHs MToKa3aTeIbHbIX YpaBHEHUN 1
64 I'padrueckue MeToabl pereHus IoKa3aTeIbHbIX HEPABEHCTB 1
65 I'padrueckue MeToabl pereHus JIorapupMUIECKIX 1
YpaBHEHHU
66 I'paduueckue MeTO bl peLIeHUs JOrapuPMUUECKUX 1
HEPaBEHCTB
67 I'padrueckue MeToabl pemeHus JIorapupMUIECKIX 1
HEPaBEHCTB
68 I'paduueckue MeTOIbI pelIeHNs OKa3aTeIbHbIX U 1
Jorapu(MUUECKUX ypaBHEHUIN
69 I'paduueckue METO bl peLIeHHs MTOKa3aTeIbHBIX U 1
JorapupMHUUECKUX ypaBHEHUN
70 I'papuueckue MeTobl peLIeHHs TOKa3aTeIbHbIX U 1

Jorapu(MUUECKUX HEPaBEHCTB




I'padmyeckue MeToAbI pelIeHUs OKa3aTeIbHBIX U

71 1
Jorapu(pMHUECKUX HEPABEHCTB

79 KonrponsHas pabdora: "UppanuoHaibHele, TOKa3aTebHbIE U 1
norapupMHUECKUe HEpaBeHCTBA"

73 KowmrmiekcHbie uncna. Anredpanyeckas u 1
TpUTrOHOMETpHUECKasi POPMBI 3aUCH KOMITJIEKCHOTO YuClia

74 KomruiexcHele uncna. AnreOpanyeckas u 1
TpUTrOHOMETpHUECcKasi POPMBI 3aUCU KOMIJIEKCHOTO YncIia

75 Apudmernueckue onepaniy ¢ KOMIICKCHBIMH YHCIaMH

76 Apudmernueckue onepanuy ¢ KOMIJIEKCHBIMU YMCIaMU

77 N300paskeHre KOMIUIEKCHBIX YUCEN Ha KOOPAWHATHON 1
IJIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YUCEl Ha KOOPAUHATHON 1
IJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-0i CTENEHN U3 KOMIUIEKCHOTO 1
qucia

80 ®opmyna Myaspa. KopHu N-0# CTENEHN U3 KOMIUIEKCHOTO 1
qucia

81 [TpruMeHeHne KOMIIEKCHBIX YHCEI Ui PeLIeHUs: PU3NIECKUX 1
Y TEOMETPUYECKUX 3a/1a4

82 KonTpomnbHas padora: "KomiekcHbie gucia' 1

83 HatypanbHble u ensle uncia 1

84 HarypanbHblie u 1ienble ynucna 1

85 [TpumeHeHne NpU3HAKOB JETUMOCTH LEJIBIX YUCET 1

86 [IpuMeHeHNne NPU3HAKOB IETMMOCTH LIEJIBIX YHCET 1

87 [Ipumenenue nmpusHakoB aeaumocty nenbix yucen: HOJ u 1

HOK




[Ipumenenue npusHakoB aeaumoctu nenbix yucen: HO u

88 HOK

89 [IpumeHeHne MPU3HAKOB AETUMOCTHU LENbIX YUCEI: OCTaTKU
110 MOJTYJIO

90 [IpuMmeHeHne NPU3HAKOB AE€IMMOCTH LEJIBIX YUCEIl: OCTaTKH
10 MOZAYJIIO

01 [IpumeHneHne NpU3HAKOB JAE€TMMOCTH LEJIbIX YHCEI: AITOPUTM
EBximpaa 1u1s penieHus 3a1ad B LEJIBbIX YACTaX

92 Kontponsnas pabdora: "Teopus menbix uncen"

93 Cucrema 1 COBOKYIIHOCTb ypaBHEHM. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHUS

94 Cucrema 1 COBOKYIHOCTh YpaBHEHH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBUS

95 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
palOHaIbHBIX YpaBHEHHM

96 OCHOBHBIE METOABI PELIEHUS CUCTEM U COBOKYITHOCTEN
UPPalMOHAIBHBIX YPaBHEHUI

97 OCHOBHBIE METOIbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN
ITOKA3aTENIbHBIX YPAaBHEHUI

08 OCHOBHBIE METOBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
[I0Ka3aTeIbHBIX YPAaBHEHUN

99 OCHOBHBIE METOABI PELIEHUS CUCTEM U COBOKYITHOCTEN
Jorapu(pMHUUECKUX ypaBHEHUN

100 OCHOBHBIE METO/IbI PELIEHUS CHCTEM M COBOKYITHOCTEMN
Jorapu(MUUECKUX ypaBHEHUIN
[IpuMeHeHNEe CUCTEM K PELIEHUIO MAaTEMAaTUYECKUX 3a/1a4 U

101 3a]a4u U3 pa3IMYHBIX 00JacTel HAyKU M peabHOMN JKU3HH,

MHTEpIpETALHs TOTYYSHHBIX PE3yJIbTaTOB




HpI/IMeHeHI/Ie CHUCTCM K PCHICHHUIO MAaTCMAaTUUCCKHUX 3a/iad U

102 3a/1a4y U3 pa3InYHbIX 00JIaCTel HAYKU U PEATbHOU KU3HH, 1
MHTEpIpeTalys NOJyUYSHHBIX Pe3yJIbTaTOB
[TpuMeHeHne HEpaBEHCTB K PELICHUIO MaTEMAaTHIECKUX 3a/1a4
103 W 337124 U3 Pa3IMYHBIX 00JIaCTe HAYKH U PEATbHOM KU3HH, 1
MHTEPIpETaINs MOJYyYSHHBIX Pe3yJIbTaTOB
Kontponbnas padota: "CuctemMbl pariioOHaIbHBIX,
104 MppaMOHATFHBIX MTOKA3aTEIbHBIX U JIOTapU(YMUIECKUX 1
ypaBHeHUH"
105 PanmonansHble ypaBHEHHS ¢ TapaMeTpaMu 1
106 ParmonanbHbpie HEpaBEHCTBA C TapaMeTpaMu 1
107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu 1
108 WppatmonanbHble ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1
109 HppannoHaibHbIe CHCTEMBI ¢ TapaMETPaMH 1
110 [Toka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu 1
112 Jlorapudmuueckue ypaBHEHHs!, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 Tpuronomerpuyeckue ypaBHEHMs ¢ TapaMeTpamMu 1
115 TpuronomeTprueckre HEPaBeHCTBA C MapAMETPAMHU 1
116 TpuroHomeTpruyeckue CUCTEMBI ¢ TapaMeTpaMu 1
117 [TocTpoeHwne u rccineqoBaHNe MaTEMAaTHIECKIX MOZIEIIECH 1
peanbHBIX CUTyaluil C MOMOLIBIO YPAaBHEHHUH C ITapaMeTpamMu
ITocTpoeHue u uccieI0BaHne MaTEMaTUYECKUX MOJIeNei
118 pEaJIbHBIX CUTYALUH C TIOMOILBIO CUCTEM YPaBHEHUH C 1

napameTpamu




HOCTpOCHI/IC 1 UCCIICAOBAaHNE MAaTEeMaTHUECCKUX MOACIICH

119 peaNbHBIX CUTYyAITUH C TOMOIIBIO CHCTEM YPaBHEHUH C
napameTpamu

120 KontponsHas pabdora: "3anauu ¢ mapamerpamu’

121 [ToBTOpenue, 0600IICHNE, CUCTEMATH3AIHSI 3HAHUI:
"YpaBuenus"

122 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIMS 3HAHUI:
"VpaBHenus"

123 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIHS 3HAHUI:
"VpaBHenus. CucteMbl ypaBHEHUM"

124 [ToBTOpenue, 0000IICHNE, CUCTEMAaTH3AIMSI 3HAHUI:
"HepaBencrna"

125 [ToBTOpenue, 0000MIeHNE, CUCTEMATH3AIHS 3HAHUI:
"HepaBencrna"

126 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 3HAHUN:
"HepaBencrsa"

127 [ToBTOpeHnue, 06001IeHNE, cCUCTEMaTH3aIUs 3HAHUH:
"[IponsBonHas u €€ npuMeHeHue"

128 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHs 3HAHUN:
"[IpousBonHas u e€ npuMeHenue"

129 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHU:
"[Ipon3BosHas u €€ npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIMs 3HAHU:
"NHTerpan u ero npuMeHexue"

131 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHs] 3HAHUN:
"OyHKIIR"

132 [ToBTOpeHme, 06001IeHNE, CUCTEeMaTH3al1s 3HAHUH:

"®yukuun"




133 [ToBTOpeHME, 006001IIEHNE, CHCTEMATH3aI1s 3HAHU: 1
"®yukuun"
134 Wrorosas KoHTpoJIbHAsI paboTa
135 Hrorosas koHTpobHAs paboTa
136 [ToBTOpEeHME, 06001IEHNE, CHCTEMAaTH3allMsl 3SHAHUN
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






