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HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SABIIAECTCS OJHUM U3
HambOoJee 3HAYMMBIX B MPOTrpamMMe CpPedHero oO0IIero oOpa3oBaHusi, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00€CIeYMBAET MHCTPYMEHTANbHYIO 0a3y AJii U3Y4EeHHUS BCEX €CTECTBEHHO-
Hay4YHBIX KYPCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U aOCTPAKTHOE MBIIIJICHUE
oOyJaroluxcsi Ha ypoBHE, HEOOXOAUMOM JUIsl OCBOCHUsI MH(POPMATUKH, OOIIECTBO3HAHUS,
UCTOPUM, CIOBECHOCTH M JAPYTUX AMCHMILIMH. B pamkax paHHoro ydeGHOro kKypca
oOy4JaronIuecss OBJIAJIEBAIOT YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HAayKH, KOTOpas
bopMyIUpyeT CBOM AOCTKEHUS B MaTeMaTHdeckou popme.

VY4eOHbIi Kypc anreOpbl U Hauaja MaTEMaTHUECKOIrO aHajau3a 3aKjia/ibIBa€T OCHOBY JJIA
YCIIEITHOTO OBJAJEHUS 3aKOHAMU (QU3MKH, XUMHM, OHMOJOIMM, NOHMMAaHHS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKH M OOLIECTBEHHOM W3HH, IMO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX ITU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX IS
JanbHeiero o0pa3oBaHUs W B IOBCEIHEBHOW XU3HH. B TO e Bpems OBJaJeHuE
aOCTpakTHBIMU M JIOTUYECKH CTPOIMMM KOHCTPYKLMSIMH aireOpbl M MaTeMaTUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKACHHSI C IOMOIIBIO MHAYKIUU U PACCYXKAATh I€TyKTUBHO, UCIIOJIb30BATh
000011IeHNE U KOHKPETU3ALUI0, a0CTParupoBaHUE U aHAJIOTHIO, OPMUPYET KPEATUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone m3yudenus yueOHOro Kypca «Anredpa M Hayajsa MaTeMaTHYECKOIO aHAIHM3a»
oOyuJaroluecs: MoJly4aroT HOBBIM ONBIT PELICHMs] MPUKIATHBIX 3a/lad, CaMOCTOSTEIbHOTO
MOCTPOEHUSI MAaTEMATHYECKUX MOJEJIEH pealbHbIX CUTYyallMil, HHTEPIPETAUU MOJTYYSHHBIX
pELIeHM, 3HAKOMSITCSL C IPUMEPAMU MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEN B PUPOJE, HAyKe
Y UCKYCCTBE, C BBIIAIOIIMMUCSA MaTEMaTHYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

VY4eOHbIil Kypc 00janaer 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMATIOM, KOTOPBIH
peanu3yeTcsl Kak 4yepe3 y4eOHbI mMaTepHall, ClOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO
MHpPOBO33pEHHUs, TaKk M 4epe3 cHeuupuKky y4eOHOW [EeATEeTbHOCTH, TpeOyrome
IIPOJIOJKATEIBHOM KOHLIEHTPAUMM BHUMAaHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 IOJIyYCHHBII PE3yJIbTaT.

B ocHoBe MeTonuku oO0y4yeHus anreOpe M HayajlaM MaTeMaTHYECKOI'o aHalIMu3a JICKUT
JEeSATENbHOCTHBIN MPUHILIUI 00yYEHUSI.

B crpykrype yudeOHOro kypca «AnreOpa ¥ Hadajga MaTEMaTHYECKOTO aHaIM3a»
BBIJICJIEHBl CJEAYIOLINE COAEPKATEIbHO-METOJNYECKAE JIMHUN: «YHCIIa U BBIYMCICHUS,
«Dynkmun u rpadukn», «YpaBHEHHS W HepaBeHCTBa», «Havama wmaTemaTHdeckoro
aHanu3a», «MHoOXecTBa U JOTMKa». Bce OCHOBHBIE COJEPKATETbHO-METOIUYECKUE JTUHUU
M3Yy4aroTcs Ha MPOTSHKEHUH ABYX JIET OOyYEeHHsI Ha YPOBHE CpeAHero oo1iero oopasoBaHus,
€CTECTBEHHO JIOMOJIHAS JpYyr Jpyra M TMOCTENEHHO HACHIIAsCh HOBBIMU TEMaMU H
paznenaMu. JlaHHBIM y4eOHBIA KypcC SBIISIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cebe coiepkaHHEe HECKOJbKMX MaTeMaTHYeCKHX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHSI, MATEMAaTUUECKUI aHallM3, TEOPUS MHOXKECTB, MaTeMaTUYecKas JIOTHUKa U
apyrue. Ilo wmepe Toro kak oOydawmuecss OBJIaAeBalOT BcE€ OoJee MUPOKUM



MaTEeMaTHYECKUM arnapaToM, y HUX MOCIEA0BAaTeIbHO (POPMHUPYETCS U COBEPLICHCTBYETCS
YMEHUE CTPOUTh MAaTEMAaTHYECKYI0 MOJENb pEealbHOM CHUTyallMd, NPUMEHSATH 3HAHUA,
NOJyYEHHbIE TMPU M3YyYEHUUM Yy4yeOHOro Kypca, s PELIEHUS CaMOCTOSITENIbHO
c(OopMyJIMPOBAHHON MaTeMAaTUYECKOM 3a/1auHl, a 3aT€M UHTEPIIPETUPOBATH CBON OTBET.

ConepxarenpHO-MeTOAMYECKass JIMHUA «Yuciia ¢ BBIYMCICHHS»  3aBEpIIACT
(dbopMHpOBaHNE HABBIKOB MCIOJIb30BAHUS IEHCTBUTENBHBIX YHCEN, KOTOPOE ObUIO HAYaToO Ha
YPOBHE OCHOBHOro o0mero ooOpaszoBanusi. Ha ypoBHe cpeanero ooOuiero o0pa3oBaHUsS
0cob0e BHHMMaHUE yaenseTcss (OPMHPOBAHUIO HABBIKOB pAallMOHAIbHBIX BBIYMCICHUH,
BKJIFOYAIOLIMX B ce0sl MCIOJIb30BAaHUE PA3IMYHBIX (OpPM 3amucH 4HUClla, YMEHUE JeNaTh
MPUKUJKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCICHUS, OLICHUBATh YHUCIIOBBIE BBIPAXKEHUS,
paboTaTh € MaTeMaTHYECKUMH KOHCTaHTaMH. 3HAKOMBbIE OOYy4YalOUIUMCS MHOXKECTBa
HaTypaJbHBIX, LENbIX, PALMOHAIBHBIX U ICHCTBUTEIIBHBIX YHACET TOMOJIHAKTCS MHOKECTBOM
KOMIUJIEKCHBIX 4hCell. B KaXKJI0M M3 3THX MHOKECTB PACCMATPUBAIOTCS CBOMCTBEHHBIE EMY
cnequpUUecKre 3alayd MU Olepaluy: JACJIICHHE Halelo, ONEPUPOBAHME OCTaTKaMU Ha
MHOXKECTBE LEJbIX YUCE, 0COObIE CBOMCTBA PALMOHAIBHBIX WM MPPALMOHAIBHBIX YHCEI,
apu(pMETUYECKUE Olepalry, a TaKKe HW3BJICUCHHE KOPHS HaTypalbHOW CTENEeHW Ha
MHOXXECTBE KOMIUIEKCHBIX Yuceld. brarogaps IOCiIeI0BaTEIbHOMY PAaCIIMPEHUIO Kpyra
UCIIOJIB3YEMBIX YHUCEI M 3HAKOMCTBY C BO3MOYKHOCTSIMU HMX IMPUMEHEHHUS I PELICHUS
paznuyHbIX 337a4 (GOPMHUPYETCS MPEACTABICHUE O €IMHCTBE MAaTEMATUKU KaK HAyKd U €€
pOJIM B MOCTPOCHHHM MOJENIEH PEATbHOIO MHpA, IMIMPOKO HCIOIb3YIOTCA O000IIEHHE U
KOHKpETH3aLusl.

JIuaust «YpaBHEHHUS U HEPABEHCTBA» PeaIM3yeTCsl Ha MPOTSHKEHUN BCero oOydeHus Ha
YPOBHE CpeAHEro ooOmero oOpa3oBaHMs, IOCKOJbKY B KaxaoM paszaene I[Iporpammbl
MPEAYCMOTPEHO pElIeHUWE COOTBETCTBYIOIIMX 3adady. B pesynbrare oOydaromiyecs
OBJIAJICBAIOT  PA3JIMYHBIMM METOJAAMHM PEIICHHS PAlUOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOTAPU(PMHUUECKUX M TPUTOHOMETPUUECKMX YpaBHEHUN, HEPaBEHCTB U
CUCTEM, a TaKXKe 3a]ad, coAepXkalMx napaMmerpbl. IlomydeHHblE yMEHUS IIHUPOKO
HCIIONIB3YIOTCSL MPU MCCIEAOBAHMU (PYHKIMH C TOMOLIBIO MPOW3BOJHOM, MPHU PEIICHUU
NPUKIAAHBIX 3aJady U 337a4 Ha HAXOXKJIEHUE HauOONBIIMX W HAMMEHBIIMX 3HAYCHU
¢bynkumu. JlaHHas conep:kaTesibHas IMHUS BKIIOYAET B ce0s Takxke (hOPMUPOBAHUE YMEHHI
BBITNIOJHATH pacuérsl 1o (opMysiaM, IpeoOpa3oBaHusl pallMOHAIbHBIX, UPPALUOHAIBHBIX U
TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKXKe BBIPAXKEHUMN, COJEpXKAIUUX CTEHEHU U
norapuMbl. brarogaps M3y4eHuro aareOpanyeckoro marepuana MPOUCXOAMUT JalbHENIee
pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOIO MBIIUICHUS OOydarouuxcs, GOpMHpPYIOTCS
HAaBbIKU JIETYKTHUBHBIX pacCyKICHHUM, pabOoThl C CUMBOJBHBIMU (hOpMaMH, MPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeajaraer
3¢ (deKTUBHBIE UHCTPYMEHTHI JUJISl PEIICHUSI MPAKTUYECKUX M E€CTECTBEHHO-HAYYHBIX 3a/1ad,
HaIJISIIHO IGMOHCTPUPYET CBOM BO3BMOXHOCTH KakK A3bIKa HAYKH.

ConepxxarenbHo-MeToquuecKas JuHUA « DyHKIUU U TpadUKu» TECHO MEPEIIeTaeTCs ¢
APYTMMU JIMHUSMU Y4eOHOTO Kypca, IIOCKOJbKY B KAaKOM-TO CMbICie 3a4aéT
MOCJIEIOBATENbHOCTh M3YYCHMs Marepuana. M3ydeHue CTEeneHHOM, NOKa3aTelbHOu,
gorapu(MUUECKO U TPUTOHOMETPUYECKUX (PYHKIUH, HX CBOMCTB H TIpadUKOB,



UCIOJIb30BaHue (DYHKIIUM JJIsl pelIeHns 3aa4 U3 IPYruX y4yeOHBIX MPEAMETOB U peanbHON
KV3HU TECHO CBSI3aHO KaK C MaTeMaTHYECKMM aHAJIM30M, TaK U C PEIICHWEM YPABHEHHU U
HepaBeHCTB. [Ipu aToM Oonblioe BHUMaHHUE yaenseTcs (GOpMUPOBAHUIO YMEHUS BbIPAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXIY pPa3jIM4YHbIMUA BEJIMYMHAMU, HCCIIEIOBATH IMOITYYEHHBIC
byHKIUM, CTpOUTh UX Tpaduku. Marepuan 3TOW coAepKaTeNbHOM JMHUM HAlEJIeH Ha
pa3BUTHE YMEHHMM U HABBIKOB, MIO3BOJISIOIIMX BBIPAKAaTh 3aBUCUMOCTH MEK/y BEJIMYNHAMU B
paziuuHor  (opme: aHaIUTHYECKOM, Trpaduueckol u cioBecHoW. Ero wu3ydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIEHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JuHuA «Havana  mMareMaTthyeckoro  aHaiu3a»  MO3BOJISIET
CYILIECTBEHHO PACIIUPUTH KPYT KaK MaTEMATUYECKUX, TaK Y NMPUKIAIHBIX 3a/1a4, TOCTYIIHbIX
oOydJaronumcsi, TaKk Kak y HHUX TMOSABISETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GyHKUMHA, OompenessTh UX HauOOJIbIIMEe M HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOLIAAU
buryp u O0O0BEMBI TeEN, HAXOAUTh CKOPOCTH U YCKOpEHHUs ImpoleccoB. JlaHHas
COZIEpKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOEHHSI MAaTEMAaTHYECKUX
MOJIEJIEN PEaJbHBIX CUTYaAllUi, TO3BOJIIET HAXOAUTh HAWITy4IlIee PEIICHUE B NPUKIAIHBIX, B
TOM  YHCJIE€  COLHMAIBHO-DKOHOMMYECKHX,  3a/Jadax. 3HAKOMCTBO C  OCHOBaMH
MaTEeMaTHYECKOr0  aHajlM3a CHOCOOCTBYET pa3BUTHIO  aOCTPaKTHOro, (HopMajbHO-
JIOTUYECKOTO W KPEaTUBHOTO MbBIIUIEHUS, (POPMHUPOBAHUIO YMEHUM paCIO3HABATh
MPOSIBJIICHUS 3aKOHOB MAaT€MAaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyarommecs: y3HatoT O
BBIJIAIONIUXCS PE3YJIbTaTaX, MOJYUYEHHBIX B XOJI€ Pa3BUTHsI MaTEMaTUKH KaK HayKH, U 00 UX
aBTOpax.

CopepxarenpHo-MeTOIMYECKass JIMHUSA «MHOXECTBa W JIOTMKa» BKIIOYaeT B cels
AJEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTMKHU. TEOpETHKO-MHOKECTBEHHBIE
MPEACTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJbHON MaTeMaTWKH M NpeajiaratoT HauboJsiee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONMUNA BCE pa3/ielibl MAaTEMATUKN U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U MX IPUIIOKEHUS B €IUHOE LEJOE.
[ToaTOMY Ba’KHO 1aTh BO3MOXKHOCTb 00YYaIOIEMYCSl TOHUMATh TEOPETUKO-MHOKECTBEHHbIN
A3bIK COBPEMEHHOW MATEMAaTHUKH W MCIOJIb30BATh €ro ISl BBIPAKEHUS CBOMX MBICIIEN.
JpyruM BaKHBIM IPU3HAKOM MAaT€MaTHUKH KaK HayKH CJIEAYET NPU3HATh CBOWCTBEHHYIO €M1
CTPOTOCTh OOOCHOBAaHMW M  CIIEJJOBAHHE OMNpPENEIEHHBIM I[paBWJIaM  MOCTPOEHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMU MAaTE€MaTU4YeCKOW JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTMYECKOTO MBIIUJIEHUS OOY4YarOMIMXCs, IMO3BOJSET MM CTPOUTh CBOHM
pacCyKJIeHUsT Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HABBIKM KPUTUYECKOTO
MBIIUICHUS.

B yueOHOM Kypce «AnreOpa W Hadajga MaTeMaTHYECKOTO aHAIN3a» IMPUCYTCTBYIOT
OCHOBBI ~MaTEMAaTUYECKOTO  MOJIECIMPOBAHMs, KOTOpbIE MpPHU3BaHbl CIOCOOCTBOBATh
(OpMHUPOBAHUIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYallUid, UCCIEIOBAHUS ITHX
MoOZieJield ¢ TMOMOILBIO amnmnapara anreOpbl U MAaTeMaTHYeCKOro aHaliv3a, WHTEpPIpeTaluu
MOJYYEHHBIX PE3yJIbTAaTOB. Takue 3aaHusl BIUIETEHBbI B KAXKIBIM U3 Pa3[AEIOB IMPOrPaMMBblI,
MOCKOJIBKY BECh Marepual y4eOHOTro Kypca UIMPOKO HCIOJIb3YeTCS ISl pElIeHUs
NpUKIAAHBIX 3a1ad. [lpu pelieHMr peanbHbIX MPAKTHUYECKUX 3aJad  OOydaroniuecs



pa3BUBAIOT HAOJIOATENBHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJIb30BaTh AHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh Mpobiemy. [lesTenbHOCTh MO
(GhOpMHPOBAHUIO HABBIKOB PEIICHUS MPUKIAAHBIX 33a4 OPTraHU3yeTCs B MPOIecce H3yUeHUs
BCEX TeM yueOHOro Kypca «Anredpa v Hayalla MaTeMaTHIECKOTO aHAIIN3ay.

Ha wusyuyenme yuebOHOro kypca «AnreOpa ¥ Hayala MaTeMAaTHUYECKOTO aHaIH3a
oTBoauTcs 272 4daca: B 10 kmacce — 136 gacoB (4 yaca B Henenmo), B 11 kinacce — 136 gacoB
(4 yaca B HEJIEIIIO).

COJAEPKAHUE OBYYEHUA

10 KJIACC

Yucia 1 BIYMCICHUS

Pammonanpapie  uwcia. OOBIKHOBEHHBIC UM JECATHYHBIC JAPOOW, TIPOIICHTHI,
OeckoHeuHble Tieproauyeckue apodu. IlpumeHeHue apoOeil W MPOIEHTOB JJsi PEIICHUS
MIPUKIIA/IHBIX 3a]1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHON KU3HHU.

JeiicTBuTENbHBIC YKciia. PalioHanbHble M UppallMOHANIbHEIE YKcia. ApudmeTrndeckue
omnepaunu ¢ ACUCTBUTEIIBHBIMU YUCIaMU. MOTyIb 1E€MCTBUTEIBHOTO YKCIa U €r0 CBOMCTBA.
[TpubnmxkEHHbIE BBHIYUCICHUS, TPaBWIa OKPYIJICHUS, NPUKHUIKA W OIEHKA pe3yJibTara
BBIUKCIICHUU.

Crenenp ¢ nensiM nokaszareneM. bunom HeroTona. Mcmonb3oBaHue noaxonsmen
dbopMbl  3amuMcu  ACHUCTBUTENBHBIX YUCEN JUIsl pEIICHUS MNPaKTUYECKUX 3adad M
MPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenpb ¢ palMOHAIBHBIM MOKA3aTEIEM M €€ CBOWCTBA, CTENEHb C JCHCTBUTEIbHBIM
[IOKAa3aTeJIEM.

Jlorapugm uucna. CoiicTBa norapudma. lecaTnunpie U HaTypaJbHbIE JOTapPUPMBI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHCJIOBOTO ApryMEHTA. APKCHUHYC, ApPKKOCUHYC U
APKTaHI'E€HC YHUCIIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxmecTBa W TOXKIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHHUSI.
PaBHOCUIIBHBIEC YpaBHEHUS M YPABHEHUA-CIICACTBUS. HepaBeHCTBO, pelieHre HEPABEHCTRA.

OCHOBHBIE METOABI PEIICHUS MEJIbIX U JIpOOHO-pAllMOHAJIBHBIX YpaBHEHUN U
HEPaBEHCTB. MHOTOYWICHBI OT OJHOW MEPEMEHHOW. /[eNeHrne MHOro4JIeHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousnens! ¢ nensimu ko3¢ unrentamu. Teopema Buera.

[TpeobpazoBaHus YUCIOBBIX BBIPAXKEHUM, COACPIKAIINX CTETICHU U KOPHHU.

HNppaumonaneubie ypaBHeHUs. (OCHOBHBIE METOABl PEUIEHUS HPPALHOHATBHBIX
YpPaBHEHUM.

[TokazarenbHbie ypaBHEHHS. OCHOBHbBIE METO/IbI PEILICHHS TTOKA3aTEIbHBIX YPABHEHUHN.

[IpeoOpazoBanue BeIpaKEHUH, COACPIKANTUX JIOTApU(MBI.

Jlorapudmuyeckue ypaBHeHHs. OCHOBHBbICE METOJBI pEUICHUS JIOrapuHMHUUIECKUX
YPaBHEHUM.



OcHoBHble TpuroHomerpuieckue QGopmynsl. [IpeobpazoBanne TPUTOHOMETPUUECKHX
BbIpaXEHNHU. Pelienue TpuroHoMeTpuyeCcKuX ypaBHEHUN.

Pemenue cucreM nuMHENMHBIX ypaBHEHHMH. Marpuia CUCTEMBI JIMHEWMHBIX YPABHEHUM.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUYECKUI CMBICT M CBOMCTBA, BBIYMCIIEHUE €O
3HAQ4YECHUS, NPUMEHECHHUE ONPEACINUTEN JUIsl PELICHHUsS CHCTEMBl JIMHEWHBIX YPaBHEHUM.
Pemenne mpuknagHeix 3aa4 ¢ HOMOIIBIO CHCTEMBI JIMHEWHBIX yYpaBHEeHHU. MccrnenoBanue
IIOCTPOEHHOU MOJIENH C ITIOMOLIBI0 MATPULL U OIIPEACIIUTEIIEN.

[TocTpoeHne MaTeMaTHYECKUX MOJIEIIEN PEAJbHOW CUTYyalUMU C IOMOLIBIO YPaBHEHUN U
HEpaBeHCTB. [IpruMeHeHne ypaBHEHUN U HEPABEHCTB K PELICHUIO MaTEMaTUYECKUX 3a]1a4d U
3a]1a4 U3 pa3UYHbIX 00JaCTe HAyKU U peaNbHOM KU3HH.

DYyHKIUHU U TPAPUKHU

OyHKIUs, crnocoObl 3ananus QyHkiuu. B3aumuo obpatabie Qynkuuu. Kommnosunus
bynkuwmii. ['padux byHkumnn. DneMeHTapHbie mpeodpa3oBaHus rpadUuKoB GyHKIIUH.

OOmactp ompeneneHuss M MHOXECTBO 3HaueHW ¢yHkumu. Hymm ¢QyHKumm.
[TpomexyTku 3HakomocTostHCTBA. UEtHbie u  Heu€THble ¢GyHkuuu. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIUMU. MaKCUMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee n HauMeHblee 3HaueHNs (QyHKLIMU Ha IPOMEKYTKE.

JluneiiHasg, KBajgpaThUyHas M  JpOOHO-IMHEWHas  (QYyHKUUU.  DIJIEMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPaUKOB.

CrenenHas (yHKIMS C HaTypaJbHBIM U 1I€JbIM NOKa3aTeneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa 1 rpauk KOpHs N-Oi cTerneHu Kak GyHKIUU 0OpaTHOW CTENEHU C HAaTypalbHbIM
II0KA3aTEeJIEM.

[lokazarenpHass u Jjorapudmuueckas (QYHKIUH, HUX CBOWCTBA M  TIpaduKH.
Hcnonb3zoBanue rpadgukoB GyHKIMMA 715 pelIEHUs] ypaBHEHUH.

TpuroHomerpuyeckass OKPY>KHOCTb, ONpPEIEIECHUE TPUTOHOMETPUYECKUX (YHKIIMMA
YUCJIOBOTO apryMEHTA.

OyHKIMOHANBHBIE 3aBUCHUMOCTH B peallbHBIX Ipoleccax M sBiIeHUAX. ['padpuku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCcKOro aHajaimn3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJIaHus MOCJIEJOBATEIbHOCTEH. Meton
MaTeMaTUYeCKOW MHIAYKIUMM. MOHOTOHHBIE M OIPAaHUYEHHBIE ITOCIIENOBATEIBHOCTH.
HcTopusi BO3HUKHOBEHUS! MATEMaTUYECKOTO aHaIN3a KaK aHajn3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass u reomerpuueckas mporpeccud. beckoHeyHO — yObIBaromias
reomerpuyeckass mporpeccus. Cymma OecKOHEYHO yOBbIBaIOIIEH T'eOMETpUUYECKON
nporpeccuu. JIMHEMHBIM W OKCIOHEHIMAaJIbHBIM pocT. Yucino e. DopMmyna CIOKHBIX
IpOLEHTOB. Mcnosnb30BaHWe NPOrpecCHy Ul PELICHMsS pPealbHbIX 3a1ad IPUKIATHOTO
Xapaxkrepa.

HenpepoiBable (yHKIMM W UX cBOMcTBA. TOukM paspbiBa. ACUMOTOTHI TpadUKOB
¢bynkumii. CBolcTBa PyHKIMN HEMPEPBHIBHBIX HAa OTpe3Ke. MeTol MUHTEPBAJIOB ISl PEILICHHUS
HepaBeHCTB. [[puMeHeHre CBONCTB HEMIPEPHIBHBIX (PYHKITUH JJIS PEIICHUS 3a/1a4.

[lepBass u BTOpas mnpousBoaHble (GyHKUMU. OnpeneneHue, T€OMETPUUYECKUN U
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHON K TpauKy PyHKIUU.



[IpousBogusie snemeHTapHBIX (GyHKIUA. [lpom3BogHas CyMMbl, NOpPOU3BEACHMUS,
YACTHOTO M KOMITO3ULIUU (QYHKITHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Omepalid HaJ MHOXECTBAMH M MX CBOMCTBa. Jlmarpammel Oiliepa—
Benna. IlpuMeHeHue TEOPETUKO-MHOKECTBEHHOIO anmapara sl ONMCAaHUs pPeajbHbIX
IIPOLIECCOB U ABJICHUM, TPU PELIEHUU 3a]1a4 U3 APYTUX yUYE€OHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MAaT€MaTH4eCcKOro oOOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCWIIBHBIE YPABHEHHSI.

11 KITACC

Ymncsia v BbIYMCJIEHUS

Harypanbubie u uenbsie yucna. [IpumeHeHre NPU3HAKOB JEIUMOCTH LEJBIX YHCEIl,
HanOonbIui oommit aenmutens (namee — HOJI) m HamMeHbIee oOlee KpaTHoe (nanee —
HOK), octaTkoB o mojy:nto, anroputMa EBkina a1 penieHus 3aa4 B eJIbIX YUCIax.

KowmmnekcHble uymucna. AnreOpamdeckas M TpUTOHOMETpHueckass (OpMbl 3amlucH
KOMIUIEKCHOTO  uucia. ApudMeTHYecKre Orepalud ¢ KOMIUIEKCHBIMH — YHCJIAMH.
N3o0pakeHre KOMIUIEKCHBIX YHCENl Ha KoopAuHATHOM miockoctu. Pdopmyna Myaspa.
KopHu n-oii creneHu M3 KOMIUIEKCHOrO 4Hcia. [IpuMeHeHue KOMIUIEKCHBIX YUCEeN IS
perieHus: GU3NUYECKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHMsI U HEPABEHCTBA

CucteMa M COBOKYIIHOCTb YPaBHEHUW M HEPaBEHCTB. PaBHOCUIIbHBIE CHUCTEMBI U
CUCTEMBI-CIIEJICTBUSA. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPAaBHEHUU C MOMOIIBIO TPUTOHOMETPUYECKOU
OKpYKHOCTH. PerieHue TpuroHoMeTpuueCKuX HEPaBEHCTB.

OCHOBHBIE METOJIbI PEIICHUS MTOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX HEPABCHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METOABl  PEHIEHUS CHCTEM W  COBOKYIHOCTEH  pallMOHAIbHBIX,
UPPALMOHATIBHBIX, TTOKA3aTEIbHBIX U JOTapU(MUYECKUX YPABHEHHI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMH.

[IpumeHeHue ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUIO MaTEMaTUUECKUX 3a7a4 1
3a/1a4 U3 Pa3IMYHbIX 00JIaCTell HAyKuW M peajbHOM JKU3HU, MHTEPIpPETAlUs IMOTYYECHHBIX
pEe3yIbTaTOB.

DYyHKIUHN U TPAPUKHU

I'padux komno3unmu ¢pynkuuid. ['eomerpuyeckrue 00pas3pl ypaBHEHU U HEPABEHCTB Ha
KOOPAMHATHOU IJIIOCKOCTH.

Tpuronomerpruyeckne PyHKIIUU, KX CBOMCTBA U IPAPUKHU.

I'paduueckne MeToawl pelleHUs ypaBHEHHM W HeEpaBeHCTB. ['paduueckue MeTOIbI
pelieHus 3a1a4 ¢ mapameTpamu.

Hcnons3oBanue rpadukoB QyHKIMI sl UCCIEA0BAHUS MPOLIECCOB M 3aBUCUMOCTE,
KOTOPBhI€ BO3HHMKAIOT MPHU PEIICHUM 3ajlad W3 APYTUX Y4eOHBIX NPEAMETOB U peaibHOMI
KU3ZHU.



Hayaja MaTeMaTH4eCKOro aHaIM3a

[IpumeneHnne mNPOU3BOAHON K MCCIEAOBAHUIO (YHKIUHA HAa MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxaeHue HauOONbIIEr0 M HAUMEHBIIET0 3HAYEHUH HENpepbIBHOU
(GYHKIIUM Ha OTpE3KeE.

[Iprumenenne npoM3BOAHON JUIsl HAXOXIACHUS HAWJIY4IIEro PEHIeHUs B NPUKIATHBIX
3ajjayax, JJis OINpeNeIeHNsl CKOPOCTU M YCKOpPEHMs Ipolecca, 3aJaHHOTO (OpMyNol HiH
rpauKoOM.

[IepBooOpa3Has, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. [lepBo0Opa3HbIe IeMEHTapHBIX
¢yukuuii. [IpaBuia HaxoXAEHUS IEPBOOOPA3HBIX.

NHurerpan. ['eoMerpryeckud CMBICT HHTErpayiia. BplunciieHHE  ONpenenéHHOro
uHTerpana no gopmyne Hetorona-Jlen6ouuma.

[IpumeHeHne uHTErpana Juisi HaXOXKJIEHUS IUIOIAAEeH IUIOCKUX (uryp u o0bEMOB
r€OMETPUYECKUX TEIL.

[Tprmepsnl pereHun i pepeHInanbHbIX YPaBHEHHM. MaremaTtuueckoe
MOJEIIMPOBAHUE PEAIBHBIX MPOLECCOB C MOMOIIBIO JU((hepeHInaTbHbIX YpaBHEHU.

I[INTAHAPYEMBIE PE3VYJIBTATBI OCBOEHUA YUEGHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKJAAHCKOW TMO3UIMU OOYYaloOlIEerocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA, MPE/ICTABIEHNE O MATEMAaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHM, TPOLEAYp TPakIaHCKOTO 00IIecTBa
(BBIOOpHI, OMPOCHI U APYroe), YMEHUE B3aUMOJICHCTBOBATh C COLMAIIBHBIMU UHCTUTYTaMU B
COOTBETCTBHUHM C UX PYHKIMSIMU U Ha3HAYCHUEM;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA:

c(hOpPMHUPOBAHHOCTh POCCUMCKON IPaskIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K MPOIILIIOMY
M HACTOSIIEMY POCCHUICKOW MaTEMAaTHUKH, IIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUSIM
POCCHIMCKMX MAaTEMATHUKOB U POCCUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, UCIOJIb30BAHUE ATUX
JOCTUKEHUN B IPYTUX HAayKaX, TEXHOJIOTHUAX, C(pepax SIKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHWE JYXOBHBIX IIEHHOCTEM pOCCHUHCKOrO Hapoaa, Cc(HOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMS, OTHUYECKOIO TMOBEJCHHS, CBSI3aHHOTO C IMPAKTUYECKUM
MIPUMEHECHUEM JIOCTHXKEHUM HAYKU U AESATEIBbHOCTHIO YUEHOTO, OCO3HAHKE JIMYHOTO BKJIA/1a B
MIOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHHUSI:

ACTETUYECKOE OTHOIIEHHE K MHPY, BKIIOYAas OCTETHUKY MaTEMaTH4YEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/ay, pELIEHUN, pPacCyXIEHUH, BOCHPUUMYUBOCTH K
MAaTEMATUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIUTAHUSA:



c(hOPMHUPOBAHHOCTh YMEHHUSI TIPUMEHSATH MaTeMaTHYECKHWE 3HAHUS B HHTEpecax
3I0pOBOTO M 0€30MacHOro 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO
(3mopoBoe mnHTaHWe, COAJTAaHCUPOBAHHBIA PEXKUM 3aHATUH U OTIbIXa, pEryJsipHas
¢du3nyueckass aKTUBHOCTH), (PU3UYECKOE COBEPIICHCTBOBAHME MPU 3aHATUSX CIOPTHUBHO-
03/I0pPOBUTENHLHOU €SI TENHHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAHHWE ILIEHHOCTU TPYIOIIOOUS, MHTEpPEC K pa3IUnYHBIM
chepam mnpodecCHOHANBHONW  JIEITEIbHOCTH, CBSI3aHHBIM € MaTeMaTUKOW u  eé
NPWIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccun u
peann30BbIBATh COOCTBEHHBIC JKM3HEHHBIEC IUIaHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTUYeCKOMY OOpa30BaHUI0 W CaMOOOPa30BaHUIO HA TMPOTHKCHUHM BCEH JKHU3HH,
TOTOBHOCTh K AKTHMBHOMY Yy4YacTHIO B PEHICHUU MPAKTUYECKUX 3a7ad MaTeMaTU4YeCKON
HaIPaBJICHHOCTH;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh JKOJOTUUECKON KYJIbTYphl, MOHUMAHUE BIUSHHUS COLUAIBHO-
AKOHOMMYECKUX MPOILIECCOB HA COCTOSHUE MPUPOJHONM M COLMAIBHOM Cpejibl, OCO3HAHUE
IJI00aJbHOTO  XapakTepa JKOJOTMYECKUX MpoOJieM, OpUEHTalus Ha pPUMEHEHUE
MaTeMaTUYeCKUX 3HAHWM JJis pelieHus 3a7a4 B OO0JacTH OKpYXalolled Cpesbl,
IJITAHUPOBAHUE TOCTYNKOB M OIIEHKM WX BO3MOXHBIX TMOCIEICTBUN [JII OKpPYXKaloIIeH
Cpenbl;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKM M OOIIECTBEHHOW NPAKTUKH, MOHUMAHUE MaTeMaTHYECKOM HayKH Kak
chepbl YeIOBEYECKOM JEATEIbHOCTH, JTANoOB €€ Pa3BUTUS U 3HAYMMOCTU Ui Pa3BUTHUS
IUBWIN3ALNKM, OBJAJCHUE S3bIKOM MATEMaTUKM W MaTEMAaTHYECKOM KYyJIbTYpOH Kak
CPEACTBOM IO3HAHUSI MUPA, TOTOBHOCTh OCYIIECTBIIATH MPOEKTHYIO U HCCIIEA0BATEIBCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble Jjoruyeckue 1eMCcTBUA:

BBISBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NMPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHSTUN, OTHOIICHUH MEXAY TMOHATUAMH, (POPMYIUPOBATH OMPENCTICHUS TOHSITHH,
YCTaHaBJIMBATh CYIIECTBEHHBIN MpPHU3HAK KJacCU(UKAIMKA, OCHOBAHUS Jig OOOOIICHUS U
CpaBHEHUSI, KPUTEPUU TTPOBOJMMOTO aHAIIN3A;

BOCIIPUHUMATh, (DOPMYJIMPOBATh U MPEOOPa3OBBIBATh CYXKACHUS: YTBEPAUTEIbHBIC U
OTpUlIaTeIbHBIC, CAUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISBJISITh MAaTEMaTHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTHBOpeUHs B (pakTax,
JAHHBIX, HAONIOJNEHUSX U YTBEPXKICHUSIX, TMpeajaraTb KpUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEU U IIPOTUBOPEUU;



JienaTh BBIBOJIbI C MCIOJIb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M HUHAYKTHUBHBIX
YMO3AKJIKOUCHUH, YMO3AKIIFOUEHHUM 110 aHAJIOTUH;

IPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUH (IIpsiMbIe
U OT NPOTUBHOIO), BBICTPAUBATh apTyMEHTAIIMIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYXECHUS U BHIBOJIBL;

BBIOMPATh CHOCOO pemIeHusl y4eOHOW 3amadu (CpaBHUBATh HECKOJIBKO BapHaHTOB
penieHus, BbIOUpaTh HauOosiee MOAXOASIIUNA C YYETOM CaMOCTOSITENIBHO BBIJIEJICHHBIX
KPUTEPHUEB).

Ba3oBhlIe ucciieqoBarejbLCKHe J1elCTBUA:

HCIONB30BaTh  BONPOCHl  KAaK  MCCIEAOBATEIbCKUN  MHCTPYMEHT  MO3HAHUS,
dbopMyIUpOBaTh BOMPOCH], (GUKCUPYIONME MPOTHBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATH
MCKOMOE U JIaHHOE, (POPMUPOBATH TUIOTE3Y, ApTyMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

IPOBOJNTh CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEN MaTEeMaTHUUeCKOTO 0OBEKTa, SIBJICHUS, IIPOIIECCa, BHISIBICHUIO
3aBUCUMOCTEHN MEXIy 00hEKTaMU, IBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENIbHO  (hOpMYJIUpOBaTh O0OOIIEHUSI W  BBIBOALI IO  pe3yJbTaram
MPOBEAEHHOTO HAOMIONCHUS, HCCJICAOBAHMS, OIICHUBATh JIOCTOBEPHOCTH IOJTYYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNUI;

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPEANOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ nndopmanueii:

BBISIBIISITh IePUIIMTHI MHPOPMALIUU, TaHHBIX, HEOOXOJUMBIX JIJIsi OTBETa Ha BONPOC U
IUTSL PELLICHUS 3a/1a4U;

BbIOMpaTh HMHGOPMAIMIO U3 HMCTOYHUKOB PA3IMYHBIX TUIOB, aHAJIW3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPIPETUPOBATh HMHGOPMAIIMIO pPA3IUYHBIX BUIO0B U (QopMm
MPEICTABIICHHUS;

CTPYKTYpUpOBaTh HWH(MOpPMAIUIO, TPEACTaBIsATh €€ B  pa3au4HbIX  (popmax,
WJUTIOCTPUPOBATH IpapUuecKy;

OIICHUBATh HAAEXKHOCTh HH(POPMAIUU IO CaMOCTOATEIBHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHHMBeEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CY>KICHHUS B COOTBETCTBHH C YCIOBUSIMU U IEJIAMU
OOILIeHHUsI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHHS B YCTHBIX U MUCbMEHHBIX
TEKCTax, /1aBaTh NOSICHEHHs IO XOJy pELICHHS 3aJayd, KOMMEHTHUPOBATh MOJIYYEHHBIN
pe3ynbTar;

B X0J€ 00CYXJAeHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY 00CYKIaeMOI T€MbI, MPOOIEMBI,
pemaeMon 3a1a4M, BICKa3bIBaTh UJICH, HALIEJICHHBIE HA [IOUCK PELLEHHUs, COITOCTABIISATh CBOU
CYXKICHHUSI C CYXIEHUSMU JIPYTUX YYaCTHHKOB Juajora, OOHAapyKWMBaTh pazivyuue u
CXOJICTBO MO3UIMH, B KOPPEKTHOU (hopme GOpMyIUpPOBATH PA3HOIIIACHS, CBOU BO3PAKEHUS;



IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIECI0BAaHMs, ITPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHUS C YYETOM 3a7ad NpPE3CHTALUUd U
O0COOEHHOCTEN ayAUTOPHUH.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIe AelicTBUS

Camoopranusanus:

COCTaBJIATh IIJIaH, QJIFOPUTM PEIICHUs 33/a4, BHIOMpATh CIOCOO PEIIEHUs ¢ y4ETOM
UMEIOIINXCS  PEeCypcoB U COOCTBEHHBIX  BO3MOXHOCTEH, apryMeHTHpOBaTb U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOI HH(OpMALIHH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJIEKT:

BJA/IeTh HABbIKAMU I[IO3HABATEIbHOM pEQIIEKCMH KaK OCO3HAHMS COBEPIIAEMBIX
JOEHUCTBUM M  MBICIUTENBHBIX IPOLECCOB, HX pPE3yJbTaTOB, BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpOIlecca U pe3yabTaTa peIeHUs MaTeMaTHUYeCKON 3a1auu;

MPEIBUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH MPH PEIICHUU 3a/1a4l, BHOCHUTD
KOPPEKTHUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HANJIECHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHHMBATh COOTBETCTBHE pe3ysibTaTa LEIM M YCIOBUSAM, OOBICHATH NPUYUHBI
JOCTHKCHHSI WJIM HEIOCTIKEHHUS PEe3yNbTaTOB JEATEIbHOCTH, HAXOAWTh OIIMOKY, /aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

NOHMMAaTh M HUCHOJB30BaTh MPEUMYIIECTBA KOMAHJHOW M MHAMBUAYaJIbHON pabOThI
IpU pelIeHUH YYeOHBIX 3a7ad, MPUHUMAThH 1I€JIb COBMECTHON JEATEIbHOCTH, MJIAHUPOBATH
OpraHu3allMi0 COBMECTHOW pabOThl, pacHpenensiTb BUIAbl padOT, I0roBapuUBaThCH,
00CyX1aTh MPOIIECC U pe3yabTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBATh B TPYMNIOBBIX opMax paboThl (00CykaeHHs, 0OMEH MHEHU, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJHATH CBOIO YacTh pabOThl M KOOPAMHUPOBATH CBOM JECHCTBUS C
APYTUMH YJI€HaMHd KOMaH[bI, OIICHMBATh KAa4eCTBO CBOETr0 BKJIaga B OOIIMH MPOIYKT TIO
KpUTEpUsaM, chOPMYJINPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kyacce oOydarOIIHMiiCs TOJYYUT CIEAYIOIINE MPEIMETHbBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpammbl yd4eOHOTO Kypca «Aunredpa u
Havajla MaTeMaTUYECKOTO aHATu3ay:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO  OMEpPUPOBATh  TOHATHSAMHU:  paIllMOHAIIBHOE  YHCJIO, OCCKOHCYHAs
MepUoInYecKasi poOb, MPOIEHTHI, UPPAMOHATFHOE YMCII0, MHOKECTBA PAIMOHATIBHBIX U
JEUCTBUTETHHBIX YUCEI, MOAYJIb ICUCTBUTEIHHOTO YNCTIA;

NPUMEHATh JPOOM W TPOIEHTHI IS PEIICHUS NPUKIAIHBIX 3adad W3 Pa3IMIHBIX
OTpacier 3HaHUU U PeajbHOU JKU3HU;

MPUMEHATh TMPUOTMHKEHHBIC BBIUMUCICHUS, MMPABWIA OKPYTJICHUS, TPUKUIKY U OIICHKY
pe3ynbTaTa BIYUCICHUM;



CBOOOJIHO OMEpUPOBaTh TMOHSATHEM: CTEMEHb C IEJIbIM IOKAa3aTeleM, HCIOJIb30BaTh
NOIXOAITYI0 (DOPMY 3aMUCH IEHCTBUTENBHBIX YUCEI AJISl PEeIICHUsS MPAKTUYECKUX 3a1ad U
[IPEICTABIICHUS JAHHBIX;

CcBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUN KOPEHb HATYPaJIbHOM CTENIEHU;

cBOOO/IHO OTIEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKa3aTeNeM;

CBOOOJHO OMEepUpPOBaTH MOHATHIAMH: JIOTapudM YHuCla, ACCATHUYHbIE M HATypaJbHBIC
JoTapu(pMBbI;

CBOOO/IHO ONEpUPOBATh MOHITUSIMM: CHHYC, KOCUHYC, TAHT€HC, KOTAHI€HC YHCIOBOIO
apryMeHTa;

OIIEPUPOBATH NOHATHUAMU: APKCUHYC, APKKOCUHYC U APKTAHT'€HC YMCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOOZIHO  ONEpPUpPOBaTh MOHATUSMHU: TOXKIECTBO, YpPAaBHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICCTBUS, PABHOCWIbHBIC HEPAaBEHCTBA;

MPUMEHATh PAa3JIUYHbIE METOJbl PELIECHUS PAIMOHAIBHBIX U APOOHO-pallMOHATBHBIX
YpPaBHEHUH, IPUMEHATH METOJI HHTEPBAJIOB I PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOTOUWIEH OT OJHOM MEPEMEHHOI, MHOTOUJIEH C
HenbIMu Ko (pulMeHTaMu, KOPHM MHOTOYJICHa, NPUMEHATh JEJICHHE MHOrodYjeHa Ha
MHOI'OYJIEH C OCTAaTKOM, TeopeMy be3y u Teopemy Buera s pemenus 3anay;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHUCTEMA JMHEHHBIX YpPAaBHEHUW, MaTpUIa,
ONPEAECTUTENIb MATPULIBI 2 X 2 M €ro reOMETPUUYECKHUA CMBICH, MCIOJIb30BAaTh CBOWMCTBA
ompenenuTesss 2 X 2 1 BBIYMCICHHS €r0 3HAYEHUS, NPHUMEHSTh OIPEACIUTENN IS
pELIEHNs CUCTEMBI JIMHEWHBIX YPAaBHEHUM, MOJEIUPOBATh PEAJIbHBIE CUTYallUU C IIOMOIIBIO
CUCTEMBI JIMHEHHBIX YPABHEHUM, UCCIIEA0BATh IIOCTPOCHHBIE MOJEIIH C IIOMOIIBIO MaTPHULl U
ONPENEIIUTENIEH, NHTEPIIPETUPOBATH ITOJYYEHHBIN pE3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA JEHUCTBUI C KOPHAMU AJi IPeoOpa30BaAHMS BhIPAXKEHUM;

BBIMOJHATh MPE0Opa30BaHUSl YHUCIOBBIX BBIPAKEHUH, COJAEp)KAlIUX CTENEHU C
paLMOHAIIBHBIM [10KA3aTelIEM;

UCIIOJIb30BaTh CBOMCTBAa JorapudmMoB JUisl MpPeoOpa3oBaHUsl JOrapUPMUUYECKUX
BBIPAKEHHI;

CBOOOJHO  ONEpHPOBATH  MOHATHSAMHU:  HUppAlMOHAJIbHBIE, I[OKa3aTelbHbIE H
jJorapupMHUUECKUe YpaBHEHMs, HAXOAUTh HX PELIEHUS C MOMOIIBI0 PaBHOCHIBHBIX
[IEPEX0I0B WIIK OCYLIECTBIIAS IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TpPUTOHOMETpUYeckue (GOopMyibl sl  MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BBIPAKEHU;

CBOOOZHO ONEpPUPOBATh MOHITHEM: TPUTOHOMETPHUUECKOE YypaBHEHHUE, MPUMEHSTh
Heo0XouMbIe (DOPMYJIBI AJIsl PEIIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHHUI;

MOJIETTUPOBATh pealibHble CUTYallMd Ha fA3bIKE aireOpbl, COCTABJIATH BbIPAXKECHMUS,
YpaBHEHMS, HEPABEHCTBA IO YCJIOBUIO 3aJayd, HUCCIEAOBaTh ITOCTPOCHHBIE MOJEIN C
MCII0JIb30BAHUEM armapara ajreopsbl.

DYyHKUUMU U TPAPUKH:



CcBOOOJHO OMEpPUPOBATH MOHATUAMU: (DYHKIHMSA, COCOOBI 3aAaHUs (PYHKIIMH, B3AUMHO
oOpatHble (YHKIIMH, KOMIO3ULUs (QyHKUUH, TpaduK (YHKIIHMU, BBHIIOIHATH 3JIEMEHTapHbIE
npeobOpazoBanus rpaduKoB (PYHKIIHIA;

CBOOOJHO ONEpUPOBATh MOHATHAMH: 00JACTh OIpPENEICHHUS U MHOXKECTBO 3HAUEHUU
byHKIUN, HYJId QYHKIUH, TPOMEKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBATh MOHATUSMU: YETHBIE U HEUETHBIC (PYHKIMU, TIEPUOAUUECKUE
(GYHKIUHM, MPOMEKYTKM MOHOTOHHOCTH (PYHKIMHM, MaKCUMyMbl U MHUHHUMYMbI (DYHKLHUH,
HauOoJbllIee U HaUMEHbIIIEe 3HaUeHUE (PYHKIIMHM Ha IPOMEXKYTKE;

CBOOOJHO ONEpUPOBaTh MOHATUSMM: CTENEHHAs (PYHKUIMS C HATypaJbHbIM U LIEIBIM
nokasaresiem, rpaduK CTerneHHOW QYHKIIMHN C HaTypaldbHBIM U IIEJIBIM TOKa3aTeneM, rpauk
KOpPHSI N-0¥ CTeNeHN KaK (yHKIIMH 0OpaTHOM CTENEHH ¢ HATypaJIbHBIM MOKa3aTeleM;

ONEpUpPOBaTh MOHATUSMU: JIMHEWHAs, KBaJpaTu4yHas U APOOHO-IHHENHas (QyHKIUH,
BBINOJIHATH 3JIEMEHTAPHOE UCCIIEJOBAaHUE U TOCTPOCHUE UX IPaUKOB;

cBOOOIHO OTIEpUPOBATH MOHITUAMH: TTOKa3aTeNbHas U Jorapudmudeckas QyHKINH, UX
CBOICTBa U TpadUKH, UCTIOIB30BATh UX IpadUKH sl pEIICHUS YPaBHEHUN;

CBOOOHO ONEPUPOBATHh MOHITHSIMH: TPUTOHOMETPUUYECKAsE OKPYKHOCTb, OMPEICICHHIE
TPUTOHOMETPUUECKUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpapuku GyHKIUHN IS UCCIEeI0BaHUS MPOIIECCOB U 3aBUCUMOCTEN TpU
pEIIeHNH 3a/1a4 U3 IPYTUX YYeOHBIX MPEAMETOB U PEaTbHOMN KU3HU, BBIpaXaTh (OpMyJIaMu
3aBHCHUMOCTH MEXy BETUYMHAMU;

Havyana maTeMaTH4eCKOro aHaJmu3a:

cBOOO/IHO ONEpUPOBaTh NOHATUAMU: apu(pMeTHyecKass U TeOMETpUYecKas porpeccus,
OECKOHEYHO YOBIBAIOIIAsi F€OMETPUYECKAss MPOTPECCHs], JIMHEHHBIA U 3KCIOHEHIUAJIbHBIHI
pocTt, popMyia CI0KHBIX MTPOLIEHTOB, UMETh MPECTaBICHNE O KOHCTAHTE;

MCIIOJIb30BaTh MIPOTPECCUH JIJISl PEIICHHSI PEATbHBIX 3a/1a4 MPUKJIATHOTO XapaKTepa;

CBOOOZHO OINEpUpPOBaTh MOHATUSMHU: MOCIEAOBATEIBHOCTh, CIOCOOBI  3aJaHUA
MOCJIEI0BATEIBLHOCTEH, MOHOTOHHBIE M OrPaHWYEHHbIE MOCIEAOBATEIBLHOCTH, MOHUMATh
OCHOBBI 3apO’KJICHUST MAaTEMAaTHYECKOTO aHallu3a KaK aHaIn3a OECKOHEUHO MaJIbIX;

CcBOOOIHO OTIEpUPOBATH MOHITHSIMH: HETIPEPHIBHBIE (DYHKIIMH, TOUKH pa3pbiBa rpaduka
(yHKLIHMH, aCUMIITOTHI Fpaduka QyHKIMY;

cBOOOZHO ONEpUpPOBaTh MOHATHEM: (DYHKLHS, HENpEphIBHAs HA OTPE3KEe, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX (PYHKIUH JJI PEIICHUS 3a]1a4;

CcBOOOMHO OMEpUPOBaTh TMOHATUSMHU: TEepBas W BTOpas MTPOM3BOIHBIC (DYHKIINH,
KacatelsibHas K Tpaduky QyHKIUY;

BBIUMCIISATh MPOU3BOAHBIE CYMMBI, MPOW3BEICHHUS, YaCTHOTO M KOMIIO3MIIUU JBYX
GbyHKIUi, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIMIA;

MCIIOJIH30BaTh TEOMETPUUYECKUA M (PU3UUECKUN CMBICI MPOU3BOJHOW MJIs PEIICHUS
3azay.

MHoxecTBa M JIOTUKA:

CcBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, OTIEpAlUU HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JJisi ONHCaHUS  pealbHbIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUN 33]1a4 U3 IPYTHX yUCOHBIX MPEIMETOB;



CBOOOJHO OIEpUpPOBATh MOHATHSIMH: ONpEIEICHHUE, TEOpEeMa, ypaBHEHUE-CIIEICTBHE,
CBOMCTBO MAaTE€MaTHYECKOrO0 OOBEKTa, J10Ka3aTeIbCTBO, PABHOCHIIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K xonmy oOyuenuss B 11 kyacce oOydyaromMiicsi TOJYYUT CIEAYIONIME MPEIMETHbBIE
pe3ynbTaThl MO OTACNIbHBIM TeMaM paboueil mporpamMmbl y4yeOHOro kypca «Aunrebpa u
Hayaja MaTeMaTH4ECKOr0 aHAIU3a»:

Yuciia 1 BbIYUCTICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: HATYpPAJIbHOE U 1I€JI0€ YKCIIO, MHO>KECTBa
HAaTypAJIbHBIX W LEJbIX YUCEN, UCIOIb30BaTh MPU3HAKU JeTMMOCTH 1enbix uncen, HOJ u
HOK nHaTypanbHbIX YHCel Uil pelIeHUs 3a]1a4, IPUMEHATh alropuT™ EBKina;

CBOOOJHO OIEpUPOBATH MOHATHEM OCTAaTKa IO MOJYJIO, 3allMChIBaTh HATYypalbHBIC
YHUCJa B Pa3JIMYHBIX MO3UIHOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO OMIEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILJIEKCHBIX
quceN, MPEACTaBIATh KOMIUIEKCHBIE YHUCIAa B alreOpamvyeckol M TPUTOHOMETPUYECKON
(dhopme, BBIOIHATE apuMETHUECKUE ONEpalid ¢ HUMU U U300pakaTh Ha KOOPJIUHATHOU
IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZIHO  OMNEpUPOBATh  MOHATHUSAMHU:  UpPpAlUOHAJbHBbIE, IOKa3aTeJIbHbIE U
norapu(pMUYECKHE HEPABEHCTBA, HAXOJIWUTh MX pEUIEHUS C TOMOIIbIO PAaBHOCUIBHBIX
IIEPEXO0/IOB;

OCYIIECTBIISATH OTOOP KOPHEN NPU PELIEHUN TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOO/JIHO OIEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, NPHUMEHATH
HeoOXxoauMble (POPMYJIbI JJIs1 PELLIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEpUPOBATh TMOHSATUSMHU: CHCTEMAa M COBOKYINHOCTb YPaBHEHHU H
HEPABEHCTB, PABHOCHUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS, HAXOUTh PELICHUS] CUCTEMBI U
COBOKYITHOCTEW pallMOHAIbHBIX, WPPALMOHAIBHBIX, MOKA3aTEIbHBIX M JIOTAaPU(PMUUECKUX
YPAaBHEHUI U HEPABEHCTB;

pemaTrh pauuMoHalbHbIC, HpPpPAlMOHAIBHBIE, I[OKa3aTelabHbIe, JOrapupMUUYECKUE U
TPUTOHOMETPUUECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIIME MOILYIN U NTapaMETPHI;

MPUMEHSATh IpaUUeCKUe METOAbl JUIsl PELICHUsS YPaBHEHUU W HEPAaBEHCTB, a TaKkKe
3a/1a4 € NapaMeTpamu;

MOJICIMPOBaTh pPEaJbHBIE CHUTyallMM Ha S3bIKE alreOpbl, COCTABIATH BBIPAXKECHUS,
YpPaBHEHMS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHUIO 33/1a4d, UCCIEI0BATh IMOCTPOEHHBIE
MOJIEJIM C UCIIOJIb30BAaHUEM allapara ajireopbl, MHTEPIPETUPOBATD MMOTYUYEHHBIN pe3yJIbTaT.

DYyHKIUU U TPAPUKH:

CTPOUTH TpapuKy KOMIO3UIIUN (PYHKIUI C TOMOIIBIO 3JIEMEHTAPHOTO UCCIEAOBAHUS U
CBOMCTB KOMITO3UIIMH IBYX (DYHKIIMIA;

CTPOUTh TeOMEeTpuYeckue oOpa3bl YpPaBHEHM M HEPaBEHCTB HA KOOPAMHATHOU
IIJIOCKOCTH;

cBOOOIHO ONEPUPOBATH MOHATUAMU: TpaUKH TPUTOHOMETPUUECKUX (YHKIIH;

MPUMEHSTh (PYHKLINU AJI1 MOJIETUPOBAHUS U UCCIIEI0BAHUS PEATbHBIX MPOIIECCOB.

Hayana MareMaTH4ecKoOro aHajmsa:



WCIIOJIB30BaTh TPOU3BOJHYIO [JIsi WCCIENOBaHWA (YHKIUA HAa MOHOTOHHOCTh H
IKCTPEMYMBI;

HaXOJWTh HauOOJIbIIIee U HANMEHbIIIeE 3HAUCHHs PYHKIIMHA HENPEPHIBHON Ha OTPE3KE;

MCTIOJB30BaTh MPOU3BOAHYIO IS HAXOXKIACHHUS HAWTYUIIETO PEIICHUS B MPHUKJIAIHBIX,
B TOM WYHCIE COIMAIbHO-3KOHOMUYECKHX, 3aJadax, ISl OMPEIeICHUS CKOPOCTH U
YCKOPEHHUS Tpoliecca, 3aJaHHOTO (hOpMYJIoN Win rpaduKom;

CBOOOIHO OIEpPHpPOBaTh TMOHATHSAMHU: TIEPBOOOpa3Hasi, OMPEIACIEHHBI WHTETpa,
HaXOJWTh MEPBOOOPA3HBIC DJIEMEHTAPHBIX (DYHKIMUN W BBIYHUCIATH HMHTETPAN 1o (Gopmyre
Hrrorona-JleiiOnunna;

HaXOJIUTh TIIOMIAH TUIOCKUX (GUTYP U OOBEMBI TEJT C TIOMOIILI0 HHTETPAIIA;

MMEThH MPEJCTABICHUE O MATEMAaTHIECKOM MOJCIUPOBAHUN HA MPUMEPE COCTABICHUS
nuddepeHIanbHbIX YPaBHEHUH;

pemiath TpUKIAAHBIE 3aJadyd, B TOM YHCIE COIMAIBHO-DKOHOMHUYECKOTO |
(M3UIECKOTO XapakTepa, CPeICTBAMHA MaTEeMAaTHYECKOTO aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyectBo yacoB
JJ;_)H HaumeHoBaHue pa3esioB M TeM IPOrPaMMBbl Beero Konrpoabubie  IpakTuaeckue
padoThI padoTsbI
1 MHOKecTBO IeHCTBUTENBHBIX YKcel. MHOrowieHsl. PaiinonansHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBbl IMHENHBIX YPAaBHEHUN

2 Oynknuu 1 rpaduku. CrerneHHas GyHKIUS C IETbIM MMoKa3aTeaeM 12 1
3 Apudmerndeckuii KopeHb N-oii crenenn. MppannonaibHble ypaBHEHHS 15 1
4 [TokazarenbHas pynkuus. [lokazarenpHble ypaBHEHUS 10 1
5 Jlorapudmmueckas GpyHkius. Jlorapupmuueckie ypaBHEHHS 18 1
6 TpuronomeTpuyeckue BHIPAKECHUS U yPaBHEHUS 22 1
7 [TocnenoBaTrenbHOCTH U IPOTPECCUM 10 1
8 HenpepriBabie ¢pynkiuu. [IpousBonnas 20 1
9 [ToBTOpenHue, 06001IeHNEe, CUCTEMATU3AIIMS 3HAHUN 5 2

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KoauvecTBo 4acoB
‘:;ln HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Beero Konrtponsusie  [pakriueckie
padoThI padoThI
1 HccnenoBanue GyHKIMHA ¢ TTOMOIIBIO TPOU3BOIHOM 22 1
2 [TepBoOOpa3Hasi U HHTETpAI 12 1
3 I'padpuku Tpuronomerpuueckux GpyHkiui. TpuroHoMmerpuyeckue HepaBeHCTBA 14 1
4 WppanmonansHeie, MOKa3aTeNbHbIC U JOTapu(MUUECKUE HEPABEHCTBA 24 1
5 KomriekcHbie uncia 10 1
6 HatypanbHble U 1ienbie yrcna 10 1
7 CucreMbl paliOHATBHBIX, HPPANMOHAIBHBIX MTOKA3aTEIBHBIX U JIOTapU(YMUICCKUX 12 1
ypaBHEHU I
3ajauu ¢ mapameTpamu 16
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUs 3HAHU I 16
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
IMOYPOYHOE IIVTAHUPOBAHUE
10 KUIIACC
KosnuecTBo yacos
Jrj;-)ﬂ Tema ypoka Beero Konrpoabnsie  Ilpakruueckne  Jlara usydenus
padoThbI padoThbI
MHOk€eCTBO, ONepaIy HaJl MHOYKECTBAMHU M X CBOMCTBA
Huarpammsl Diinepa-BeHnHa
3 [TpuMeHEeHHE TEOPETUKO-MHOKECTBEHHOTO amapaTa JijIsl PerieHs 1
3aaq
4 Panmonansubie yncna. OOBIKHOBEHHBIC U IECATUYHBIE IPOOH, 1
MIPOIIEHTHI, OECKOHEYHBIC TIEPUOANYSCKUC APOOH




Panmonansubie yncna. OOBIKHOBEHHBIC U ICCATUYHBIE IPOOH,

> MPOICHTHI, 0ECKOHEUHBIE TIEPUOTUUECKUE IPOOH 1

6 ITpumenenue apoGeil 1 NPOLEHTOB Ul PELICHUs IPUKIIAJHBIX 3a/1a4 1

7 [Tpumenenue apoOeil ¥ MPOLIEHTOB VISl PELICHUS TPUKIIAIHBIX 3a/1a4 1

8 JlelicTBUTENnbHBIE UynCiia. PalinoHaabHbIe U UppALlMOHATIBHbIE YK CIIa 1

9 Apudmerndeckre onepanuu ¢ AeiCTBUTEIbHBIMU YUCIAMH 1

10 Monyab A€UCTBUTEIBHOTO YHCIIA U €T0 CBOMCTBA 1

1 [TpuGnnxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTJICHHUS, IPUKUIKA U 1
OLIEHKA pe3yJIbTaTa BEIYUCIICHUH

12 OCHOBHBIE METO/bI PELICHUS LIENIBIX U IPOOHO-pALIMOHATIBHBIX 1
YPAaBHEHUH U HEPABEHCTB

13 OCHOBHbBIE METO/1bl PELLICHUS LIENbIX U IPOOHO-PAL[IOHAIBHBIX 1
YpaBHEHHH U HEPABEHCTB

14 OCHOBHBIE METO/BI PELICHUS LIEJIBIX U IPOOHO-pALIMOHATIBHBIX 1
YpaBHEHHH U HEPABEHCTB

15 MHoOrouneHns! OT OJJHOM EpEMEHHOM. JleleHne MHOrouIeHa Ha 1
MHOTOYJIEH C ocTaTkoM. Teopema besy

16 MHorousneHs! ¢ nenbiMu kodpdunnentamu. Teopema Buera 1

17 Pemenne cucreM TMHENHBIX ypaBHEHUN

18 Pemenue cucrem JIMHENHBIX ypaBHEHUM 1
Martpuiia cuCTeMBbI JINHEWHBIX ypaBHEeHUI. OnpeaenuTesb MaTpULIbl

19 2x2, ero reOMETpUYECKUI CMBICII U CBOMCTBA; BHIYMCIEHUE €TO 1
3HA4YEHUs

20 Onpenenurens MaTPUIBI 2X2, €r0 TEOMETPUUECKHI CMBICT U 1
CBOMCTBA; BHIYMCIIEHUE €T0 3HAUCHUS

21 [IpumeHneHne onpeaennuTens Uisl pELIEHUs CUCTEMBI TMHEUHBIX 1
ypaBHEHUI

99 Pemenue npukiaaHbIX 3a7a4 ¢ TOMOIIbIO CUCTEMBI IMHEHHBIX 1

ypaBHEHUH




Pemenue MPUKJIAAHBIX 3aaa4 C IOMOIIbIO CUCTCMbI JIMHEMHBIX

23 .
ypaBHEHHHA

24 KontponbHas padota: "PanyonanbHple ypaBHEHHS 1 HEPABEHCTBA.
CucreMbl TMHEUHBIX ypaBHEHUI"

o5 @ynkius, cnocoOsl 3aganus GyHkuyu. BzanmMHo oOpaTHbIe
dbyakunn. Komnosunus Gyskmmit

26 I'padux Gpynkmu. DnemMenTapHbie npeoOpa3oBaHus rpadukos
byHKIUH

97 OO6macTh onpeaesieHus] © MHOYKECTBO 3HaueHnd pynkiuu. Hymu
¢bynkun. [IpoMexxyTKH 3HAK TOCTOSHCTBA

08 Yérabie 1 HeuéTHbIe pyHKuuu. [lepuoanueckue QyHKIHH.
[TpoMexyTKH MOHOTOHHOCTH (DYHKITUU

29 MaxkcumyMbl 1 MUHUMYMBI GyHKIH. Hanbombiee 1 HanMeHbIIee
3Ha4YeHHE PYHKIUU HA IPOMEKYTKE

30 Jluneitnas, kBagpaTU4Has U APOOHO-IMHEHHAS (PYHKIIHH

31 DneMeHTapHOe MCCIeIOBAHNE U MTOCTPOSHHE IPaUKOB ITHUX
byHKIMA

39 DeMeHTapHOe Hcciael0BaHue U TOCTPOeHHE IpauKOB 3TUX
byHKIMA

33 Crenens ¢ nenbM nokaszarenem. bunom Hetorona

34 Crenens ¢ nensiM nokasareiaeMm. bunom Herotona

35 CrenenHast GyHKLUS C HATYpaJbHBIM M LIENbIM MoKa3aTenem. Eé
CBOMCTBaA U Tpaduk

36 KonrponsHas padora: "Crenennas ¢pyakuus. E€ cBoiicTBa u rpaduk”

37 Apudmerndeckuil KOpeHb HaTypaJIbHON CTENIEHH U €r0 CBOIMCTBA

38 ApudmeTrueckuil KOpeHb HaTypalbHON CTENIEHH U €r0 CBOWCTBA

39 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTEICHU U
KOpHHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTEICHU U

KOpHHU




[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COAECPIKAIINX CTEIICHU U

41 1
KOpHHU

42 WppaunonansHble ypaBHeHUsI. OCHOBHBIE METO/bI PEIICHUS 1
UppalMOHAIIbHBIX YPaBHEHUN

43 HppaumonansHbie ypaBHeHUs. OCHOBHBIE METOBI PEIICHUS 1
UppalMOHAIIbHBIX YPaBHEHUN

44 WppaunonansHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHUS 1
UppaMOHABHBIX YPAaBHEHHHA

45 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YPaBHEHUI 1

46 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH UPPATMOHAIBHBIX YPaBHEHUIH 1

47 PaBHOCHIIbHBIE NTEPEXO/Ibl B PEIICHUH UPPALMOHAIBHBIX YpaBHEHUI 1

48 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUH UPPATMOHAIBHBIX YPaBHEHUIH 1

49 CaoiicTBa 1 rpaduK KOpHS N-O CTETeHU KaK PYHKIIMHU 0OpaTHOU 1
CTETIEHH C HaTypaJIbHBIM MTOKa3aTeJIeM

50 CaoiicTBa 1 rpaduK KOpHS N-O CTETeHU KaK PYHKIIMHU 0OpaTHOU 1
CTEIIEHH C HaTypaJbHbIM [1OKa3aTeleM

51 Kontponbnas padota: "CBoiicTBa u rpaduk KOpHsS N-0i CTENEHH. 1
WppanmonansHble ypaBHeHU"

52 CreneHb ¢ pallMOHaJILHBIM TTOKa3aTeneM U e€ CBOHCTBa 1

53 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

54 CreneHb ¢ pallMOHaJILHBIM TTOKa3aTeneM U e€ CBOHCTBa 1

55 IToka3zarenbHas GyHKIM, €€ CBOMCTBA U rpaduk 1

56 Hcnonbp3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI 1

57 Hcnonb3oBanue rpaduka GyHKIMU IS peLIeHUs] ypaBHEHUH 1

58 [Toka3zarenbHble ypaBHEHUS. OCHOBHBIE METO/BI PEIICHUS 1
MOKa3aTeIbHBIX YPaBHCHUN

59 [Toka3zarenbHble ypaBHEeHUsI. OCHOBHBIE METOBI PEIICHUS 1
MoKa3aTeIbHbIX YPaBHEHUN

60 [Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC METOBI PEIICHUS 1




[I0KA3aTEJIbHBIX YPAaBHEHUM

Kontposnbnas padota: "[lokazarensHas pyHkuus. [lokazarenpHbie

61 " 1
ypaBHEHUS
62 Jlorapudm yucna. CoiicTBa Jorapudpma 1
63 Jlorapudm uncna. CoiicTBa jorapudpma 1
64 Jlorapudwm yucia. CoiicTBa iorapudma 1
65 JlecsaTHYHBIC U HATYpaAJIbHBIC JTOrapU(PMBbI 1
66 JlecsaTHYHBIC U HATYpaJIbHBIC JTOTapU(PMBbI 1
67 [TpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(HMBI 1
68 [IpeoOpazoBanue BeIpaKEHUH, COIEPKAIIUX JTOTapHUPMBbI 1
69 [TpeoOpa3oBanue BBIPAKEHHIA, COACPIKAIIHX JIOTAPU(HMBI 1
70 Jlorapudmuueckas GyHkuus, €€ CBONCTBA U rpaduK 1
71 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
72 Hcnons3oBanue rpaduka QyHKIUU A PeLICHUs] YpaBHEHUI 1
73 Hcnonp3oBanue rpaduka GyHKIMK IS pEHICHUS] ypaBHEHUH 1
74 Jlorapudpmuueckue ypaBHeHUs. OCHOBHBIE METO/BI pEIICHUS 1
JorapupMHUUECKUX ypaBHEHUN
75 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS 1
Jorapu(pMHUUECKUX ypaBHEHUN
76 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METOIbI PEIICHUS 1
Jorapu(MHUUECKUX YpaBHEHUM
77 PaBHOCHIIbHBIE TEPEXO/Ibl B pEIIEHUH JIOrapu(MUUECKUX YpPaBHEHUN 1
78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH JIOTApU(PMHUUECKUX YPaBHEHUN
79 Konrtponsnas padora: "Jlorapudgmuueckas pyHKIus. 1
Jlorapudmudeckue ypaBHeHUS"
80 CunHyc, KOCHHYC, TAHT'€HC M KOTaHT€HC YHCIOBOTO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT€HC YUCIOBOTO apryMeHTa 1
82 APKCHHYC, apKKOCHHYC U apKTaHI'€HC YMCIOBOI'0 apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTeHC YHCIOBOTO apryMeHTa 1




TpuronomeTrpuueckas OKpy>KHOCTb, OIIPEIETICHHE

84 TPUTOHOMETPUYECKHUX (YHKIIHI YUCIOBOTO apryMeHTa 1
g5 TpuroHoMeTpuyecKas OKPY>XKHOCTb, OIIPEICIICHHIE 1
TPUTOHOMETPUYECKHUX (YHKIIMI YUCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
88 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJITBI 1
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
91 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUN 1
92 [IpeoOpazoBaHKe TPUTOHOMETPUICCKUX BBIPAKCHUM 1
93 [TpeoOpazoBaHre TPUTOHOMETPUUYECKUX BBIPAKCHUN 1
94 Pemenne TpUroHoMeTpHUUECKUX ypaBHEHUI 1
95 Pemienne TpuroHOMETpUUECKUX YpaBHEHUIN 1
96 Pemenne TpUroHoMeTpHUUECKUX ypaBHEHUI 1
97 Pemienne TpuroHOMETpUUECKUX YpaBHEHU N 1
98 Pemrenue TpuroHoMeTpuuecKuX ypaBHEHUM 1
99 Pemenne TpUrOHOMETPUYECKHUX ypaBHEHUI 1
100 Pemrenue TpuroHoMeTpuuecKuX ypaBHEHUM 1
101 KonTponbnas pabota: "TpuroHoMeTpruuecKkre BIpaKeHHs U 1
TPUTOHOMETPUYECKHE ypaBHEeHUA"
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHU IOCIEI0BATEILHOCTEMN. 1
MeTo MaTeMaTUYECKON HHTYKITUU
103 MOHOTOHHBIE B OTpaHUYEHHBIE MTOCleoBaTeIbHOCTH. McTopus 1
aHaM3a 0ECKOHEYHO MaJIbIX
104 Apudmernueckas Iporpeccust 1
105 I'eomerpuueckas nmporpeccus 1
106 beckoneuHo yObIBaroIasi reOMeTpUYecKasi Iporpeccust 1
107 Cymma OeckoHE4HO yObIBaroIIel reoMeTpUIeCcKOil Mporpeccuu 1




JIMHENWHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yucio e. dopmyiia CIOKHBIX

108 1
MIPOIICHTOB
109 JIMHENHbIN U SKCIOHEHIUANIbHBIA pocT. Yucio e. @opmylia CI0AKHBIX 1
IIPOLICHTOB
110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS PEAIbHBIX 3a/1a4 1
IPUKIIQJHOTO XapakTepa
111 KonTponbnas pabora: "[locnenoBarensHOCTH U porpeccun’” 1
112 HenpepsiBHbIC (DYHKITNU U UX CBOMCTBa 1
113 Touxka pa3psiBa. ACUMNOTOTHI TpaduKOB HyHKIHUN 1
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA OTPE3Ke 1
115 CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Metoa HHTEPBAJIOB TSI pELICHUS HEPABEHCTB 1
117 Meroa MHTEPBAJIOB VISl PELICHUS HEPABEHCTB 1
118 Metoa HHTEPBAJIOB TSI pELICHUS HEPABEHCTB 1
119 [TpumMeHeHre CBOWCTB HETIPEPBHIBHBIX (DYHKIUH IS pEIICHHS 3324 1
120 [TpuMeHeHHnEe CBOWCTB HEMIPEPBIBHBIX (DYHKLUH JUIsS pellIeHHs 3aa4 1
121 [lepBas u BTOpas Npou3BOIHbIE PYHKIIUU 1
122 Onpenenenre, TeOMETPUIECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenue, pU3HMUECKUIl CMBICT TPOU3BOAHOM 1
124 VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU 1
125 VYpaBHeHHEe KacaTeNbHOU K TpaguKy QyHKIUU 1
126 [Tpon3BoHBIC DIIEMEHTAPHBIX (HYHKIIUI 1
127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLIUH 1
128 [Tpon3BomHAs CYMMBI, TPOU3BECHHS, YACTHOTO H KOMIIO3HUITUT 1
byHKIMIA
129 [Tpon3BoiHas CyMMBI, IPOU3BEICHHS, YACTHOTO U KOMIIO3UIIUU 1
byHKIMA
130 [Tpon3BoiHas CyMMBI, IPOU3BEICHHS, YACTHOTO U KOMIIO3UIIUU 1

byHKIUH




131 Konrponsnas padora: "[IpouszBoanas” 1 1
132 IToBTOpeHmE, 0000IIEHNE, CUCTEMATH3aIKs 3HaHU: "Y paBHEeHUS " 1
133 [ToBTOpenue, 06001meHne, cucremaTu3anus 3Hanui: "Oyakun" 1
134 Hrorosast koHTpoIbHAs paboTa 1
135 HroroBas KoHTpoJIbHAs paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUH 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
Ne KoaundecTBO 9acoB
w/n Tema ypoka Beero Konrpoabnsie IIpakruueckne  Jlara usydenus
padoThI padoThI
1 [TpumMeneHre MpON3BOIHON K UCCIIETOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
9 [TpumMeneHre MPON3BOIHON K UCCIIEAOBAHHIO (DYHKIMI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
3 [TpumeHeHne TPOU3BOTHON K UCCIeIOBaHUIO (DYHKIUI Ha 1
MOHOTOHHOCTb M 9KCTPEMYMBI
4 [IpuMeHeHne MpoOu3BOTHOM K MCCIIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpuMeHeHne Mpou3BOIHOM K UCCIEAOBAHUIO (DYHKIIHI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
5 [IpumeHeHre MPOU3BOIHON K MCCIeI0BaHUI0 (PYHKIIUN HA 1
MOHOTOHHOCTB M 9KCTPEMYMBI
7 Haxox1eHrne HanOoJIbIIIero 1 HAMMEHBIIIETO 3HAYCHHS HeTTPEPBIBHOM 1
(GyHKLIUHU Ha OTpe3Ke
3 HaxoxneHrne HanOoIbIIIero 1 HAaMMEHBIIIETO 3HAYCHHSI HeTTPEPBIBHOM 1
(GYHKIIMMA HAa OTPE3KE
9 Haxoxaenre HanOoIbIIero 1 HAMMEHbIIIET0 3HAYCHHS HETIPEPHIBHOM 1




(GyHKLIUHU Ha OTpe3Ke

HaXO}K,I[GHI/IC HauOOJIBIIEr0 1 HAMMEHBIIIETO 3HAUYCHHS HerepBIBHOﬁ

10 1
(GYHKIIMMA Ha OTPE3Ke

1 Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST HeTIPEPHIBHOM 1
(GyHKIMHU HAa OTpE3Ke

12 Haxoxxnenre HanOobIIero ¥ HAMMEHBIIETO 3HAYCHUST HeTIPEPHIBHOM 1
(GyHKIMHU HAa OTpE3Ke

13 [TprMeHeHHe IPOU3BOIHOMN /ISl HAXOXKIEHUS HAWITYYLIEro PeLeHUs 1
B IIPUKJIA/IHBIX 3a/la4ax

14 [IpumeneHre TPON3BOIHON AJIST HAXOXKACHUS HAWITYYIIETO PEIICHHS 1
B IIPUKJIA/IHBIX 3a/1a49ax

15 [TpuMeHeHne NPOU3BOIHOMN /ISl ONPEEeNeHHsI CKOPOCTU U YCKOPEHMS 1
nporiecca, 3alaHHOTr0 (GOPMYIIOi Uil rpaduKkoM

16 [TpuMeHeHHe TPOU3BOIHOM /TSl ONPEENeHHsI CKOPOCTH U YCKOPEHMS 1
npoliecca, 3alaHHOro popmynnoit uiam rpadgukom

17 Kommozumus hyHKIui 1

18 Komnosurus ¢pyHkimii 1

19 Komnozunus ¢pyHkuit 1

20 ['eomerpuueckue oOpa3bl ypaBHEHUH Ha KOOPAMHATHOM IJIOCKOCTH 1

21 ['eomerpuueckre oOpa3bl ypaBHEHUI Ha KOOPAMHATHOM MIIOCKOCTH 1

29 Konrponbnas pabora: "HccnenoBanue QyHKIHHA ¢ TOMOLIbIO 1
POU3BOHOMN"

23 [TepBooOpazHasi, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpaznble anemMeHTapHbIX GyHKIM. [IpaBuia HaxoxaeHUS 1
epBOOOPA3HBIX

o5 [TepBooOpa3ubie aneMeHTapHbIX QyHKIMA. [IpaBuina HaxoxIeHUs 1
epBOOOPA3HBIX

26 WnTerpain. 'eomeTpudeckuii CMbICI HHTErpaia 1

27 Brruucnenue onpenenéaHoro uHTEerpana mo Gopmyne HerotTona- 1




JleliOHuLa

Brruncnenue onpenenéHnoro unrerpaina no ¢gopmynie Herorona-

28 JletiOHuIIa 1

29 [IpumeneHne uHTerpaia 1 HaXOKACHUS TUIOMIAEH TIOCKUX 1
uryp

30 [IpumeHeHre nHTErpaa Uit HAXOKIACHUSI 00bEMOB T€OMETPUICCKUX 1
TeI

31 [Tpumepsl pemennii nuddepeHIuanbHbIX YPaBHECHUI

32 [Tpumeps! pemenunit muddepeHraIbHbIX ypaBHEHUN 1

33 MaremaTrueckoe MOJEIUPOBAHKUE PEATbHBIX MPOIECCOB C TOMOIIIBIO 1
muddepeHIaTbHBIX YpaBHEHUI

34 KonTponpHas padora: "[leppooOpasznast u uaTErpat” 1

35 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpaduKu 1

36 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu 1

37 Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rpaduku 1

38 Tpuronomerpuyeckue GyHKIIMH, UX CBOWCTBA U rpaduKu 1

39 Tpuronomerpudeckne GyHKINU, UX CBOHCTBA U TpaduKu 1

40 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C MTOMOIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH

41 OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUHN C TTIOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

42 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C MTOMOIIBIO 1
TPUTOHOMETPHUIECKON OKPYKHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHUX YPaBHEHUH C MTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemienne TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHoMeTpUUECKUX HEPABEHCTB 1




KonTtponbnas padora: "['paduku TpUroHOMETpUIECKUX (PYHKIHIHA.

48 Tpuronomerpuueckue HepaBeHCTBA" 1
49 OCHOBHBIE METO/IbI PEILIEHUS I0KA3aTEIbHBIX HEPABEHCTB 1
50 OcHOBHBIE METO/IbI PELLICHNUS IOKA3aTEIbHBIX HEPABEHCTB 1
o1 OCHOBHBIE METO/IbI PELLICHUs I0KA3aTEeIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PELLIEHNUS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUIESCKUX HEPABCHCTB 1
54 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMHUIESCKUX HEPABEHCTB 1
55 OCHOBHBIEC METO/IbI pEeIICHUS JIOTapU(PMUIECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIICHUs JOrapu(PMUUECKUX HEPABCHCTB 1
S7 OcCHOBHBIE METO/IbI PELLIEHUSI UPPALIMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
59 OCHOBHBIEC METO/IbI PEIICHUS] HPPAMOHATBHBIX HEPABCHCTB 1
60 OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB 1
61 I'paduueckne MeTOIBI peICHHUS HPPAIIMOHAILHBIX YPaBHEHHH 1
62 I'padrueckue MeTO bl peLIeHNs UPPALMOHATIBHBIX YpaBHEHUN 1
63 I'paduaeckne MeTO b peIeHHs MOKa3aTeIbHBIX YPaBHEHUN 1
64 ['paduueckue MeTO bl pELIeHUs TOKAa3aTeNbHbIX HEPABEHCTB 1
65 I'padmnueckue meTob! penieHus JorapupMUIEcKuX ypaBHEHUN 1
66 I'padrueckue MeTo bl pelIeHus Jorapu(PpMUIECKIX HEPABEHCTB 1
67 I'padmueckue metozp! pemeHus JorapupMUIeCKuX HEPABEHCTB 1
68 I'padmaeckne METONBI pelIeHHs TOKa3aTeIbHBIX U 1
Jorapu(pMUUECKUX ypaBHEHHH
69 I'padmueckue MeToIbl pelIeHHs TOKa3aTeIbHBIX U 1
JOrapupMHUUECKUX ypaBHEHUIN
20 ['padrueckue METOIBI pEIICHUST TOKAa3aTeIbHBIX U 1
Jorapu(pMUUECKUX HEPABEHCTB
71 I'padmueckue MeTobl peleHHs MOKa3aTeIbHbIX U 1

norapu(pMUUECKIX HEPABEHCTB




KonTponpHas padora: "MppannoHaibHbIe, TOKa3aTeIbHbIC U

72 1
JorapupMHUECKUE HEPaBEHCTBA"

73 KommiekcHbie uncna. Anredpanyeckas U TPUTOHOMETpUYecKas 1
(bopMbI 3anMCH KOMITJIEKCHOTO YHUCIIa

74 KomrnekcHbie yncna. Anredpandeckast U TPUTOHOMETPHUYECKast 1
(dbopMbI 3aIMCH KOMITJIEKCHOTO YHUCIIa

75 Apudmernueckre onepanuy ¢ KOMITICKCHBIMU YHCIaMH 1

76 Apudmerndeckue onepanun ¢ KOMIDIEKCHBIMHA YUCIIaMHU 1

7 N300pakeHne KOMILIEKCHBIX YMCEl HAa KOOPIMHATHON INIOCKOCTH 1

78 N300pakeHre KOMIUICKCHBIX YMCe Ha KOOPAMHATHOM IJIOCKOCTH 1

79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHN U3 KOMIUIEKCHOTO YUCia 1

80 ®opmyna Myaspa. KopHu N-0ii cTeneHu U3 KOMIIEKCHOTO YKCiIa 1

81 [IpuMeHeHre KOMIUIEKCHBIX YMCEN U peeHUsT GU3NIECKUX H 1
TreOMETPHUYECKUX 3324

82 KonTpomnpHas padora: "KomriekcHbie yrcia' 1

83 HatypanbHble U 1ienbie yrcia 1

84 Harypanbnbie u nensie yncina 1

85 [TpuMeHeHMe NPU3HAKOB IETUMOCTH LIEIBIX YUCET 1

86 [IpumMeHeHre TPU3HAKOB JICTMMOCTH HENBIX YHCEIT 1

87 ITpumenenne npusHakoB aeaumocty nensix yucen: HO n HOK 1

88 [Mpumenenne nmpu3HakoB genumocty 1enbix gucen: HOJl n HOK 1

89 [TprMeHeHNe NPU3HAKOB JIEIMMOCTH 1IEJIBIX YUCEN: OCTATKH I10 1
MOJTYJTIO

90 [TpuMeHeHne PU3HAKOB JIETMMOCTH IIEITBIX YMCEN: OCTATKH O 1
MOTYJTIO

01 [TpuMeHeHre PU3HAKOB IETMMOCTH TIEITBIX YUCEI: allTOPUTM 1
EBknma utst pemeHst 3a1a49 B IEeITbIX YUCIIaX

92 KonTtponbHas padora: "Teopus nenbix yncen”

93 Cucrema U COBOKYITHOCTh YpaBHEHUi. PaBHOCHIIbHBIE CHCTEMBI U




CHUCTCMBI-CIICACTBUA

Cucrema n COBOKYITHOCTb ypaBHGHPIfI. PaBHOCHIBHBIEC CHCTEMEBI B

94 1
CUCTEMBI-CIIEAICTBUS

95 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
palMOHAIbHBIX YPAaBHECHUN

9 OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U COBOKYITHOCTEH 1
UppalMOHATILHBIX YPaBHEHUN

97 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH 1
[I0Ka3aTeIbHbIX YPaBHEHUN

08 OCHOBHBIEC METO/IbI PEIICHUS CUCTEM U COBOKYITHOCTEH 1
IIOKa3aTEJIbHBIX YPaBHEHHUU

99 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U COBOKYITHOCTEH 1
norapu(pMHYECKUX YpaBHEHHHA

100 OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMHUUECKUX ypaBHEHUIN
[IpumMeHeHne cucTeM K PEHICeHUI0 MaTeMaTHUECKUX 3aa4 U 3a/1a49 U3

101 pa3nuyHbIX 00acTeil HAYKH U peaNbHOM KU3HU, MHTEPIPETAIs 1
MOJIy4EHHBIX Pe3yJbTaToOB
[IprMeHeHre cuCTeM K PElICHUI0 MaTeMaTHUECKUX 3a1a4 U 3a/1a9 U3

102 pa3nuyHBIX 00acTeil HAYKH U peaTbHOM KU3HH, HHTEPIPETALUS 1
MOJTyYCHHBIX Pe3yJIbTaTOB
[TprMeHeHrEe HEpaBEHCTB K PELICHUIO MaTEMAaTHUYECKUX 3a]1a4 U

103 3a]a4 U3 Pa3IUYHbIX 00JIacTel HAYKU U peaslbHOU )KU3HH, 1
MHTEPIpPETANs OTYICHHBIX Pe3yIbTaTOB

104 KonTtponbhas padora: "CrucremMsl palliOHANIbHBIX, UPPALIMTOHAIBHBIX 1
NoKa3aTeIbHbIX U JJorapu(MUUECKUX YpaBHEHHHA"

105 PannonanbHble ypaBHEHHsI ¢ TapaMeTpamMu 1

106 PannonanbHbIe HEpaBEHCTBA € TapaMeTpaMHu 1

107 PanronaneHbIE CUCTEMBI ¢ TApaMETPAMU 1

108 WppannonaibHble ypaBHEHUsI, HEPABEHCTBA C TapaMeTpaMHu 1




109 HppanuoHaibHble CHCTEMBI C TapaMeTpaMu 1

110 [ToxazaTenbHBbIC YpaBHEHUSI, HEPABEHCTBA C ITapaMeTpaMu 1

111 IToka3arenbHble CUCTEMBI C IIaPAMETPAMHU 1

112 Jlorapudmudeckue ypaBHEHHs, HEpaBEHCTBA C IMapaMeTpaMu 1

113 JlorapugpmMuuecKkue CUCTEMBI ¢ TapaMeTpamMu 1

114 TpuronomeTpudeckue ypaBHEHHS C TapaMeTpaMu 1

115 TpuroHomeTpruuecKkue HEPABEHCTBA C TapaAMETPAMU 1

116 TpuronomeTpudecKkue CUCTEMBI C TTapaMeTpamMu 1

117 [TocTpoeHwme 1 UCCIIeIOBaHHE MAaTEMATHUSCKUX MOJIEIICH PeaTbHBIX 1
CUTYaIlMi C MOMOIIBIO YPaBHEHUN C TapaMeTpaMu

118 [TocTpoeHwme 1 UCCIIeIOBaHHE MAaTEMATHUYSCKUX MOJIEIICH PeaTbHBIX 1
CUTyalMi C IOMOULIBIO CUCTEM YPABHEHUH C IapaMETPaMHU

119 [TocTpoeHue 1 uccaeI0BaHNE MAaTEMATHYECKUX MOJIEICH peaabHbIX 1
CUTYallMil C OMOIIBIO CUCTEM YPaBHEHH ¢ TapaMeTpamMu

120 KonTponpHas padora: "3amgauu ¢ mapamerpamu’

121 [ToBTOpenue, 06001IIeHNE, cUCTEMaTH3aIUs 3HaHUH: "YpaBHeHHUS"

122 [ToBTOpenue, 060061IeHNE, cCUCTEeMaTH3aIUs 3HaHUH: "YpaBHeHUS" 1

123 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIIMS 3HAHUM: Y paBHEHUS. 1
Cucremsl ypaBHeHHI"

124 [ToBTOpenue, 060061mIeHUEe, cucTeMaTH3aius 3Hanuit: "HepaBeHcTsa" 1

125 [ToBTOpenue, o6o0IeHne, cucTemaTu3anus 3Hanuii: "HepaBeHncraa"

126 [ToBTOpenue, 060061mIeHUEe, cucTeMaTH3aius 3Hanuit: "HepaBeHcTsa" 1

127 [ToBTOpenue, o6o0IeHre, cucTemaTu3anus 3uanuii: "[IponsBogHas 1
u e€ npuMeHeHue"

128 [ToBTOpenue, 06001meHne, cucreMaTu3aius 3Hanui: "[Ipon3BoaHas 1
u e€ npuMeHeHue"

129 [ToBTOpenue, 06001IeHNe, cucTeMaTu3alus 3HaHui: "[Ipon3BoaHas 1
U €€ npumMeHeHue"

130 [ToBTOpeHME, 0000MEeHNE, cucTeMaTH3aIus 3HaHui: "MHTerpan u 1




€ro npuMeHeHue"

131 [ToBTOpEeHME, 0000IICHUE, CCTeMaTH3alus 3HaHU: "D yHKIUN" 1
132 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3anys 3HaHui: "OyHkuun" 1
133 [ToBTOpEeHME, 0000IIEHUE, CHCTeMaTH3alusl 3HaHu: "D yHKIun" 1
134 Wrorosas kKoHTpOJbHASA paboTa 1
135 HroroBast koHTpoIbHAs paboTa 1
136 [ToBTOpeHnue, 06001IeHNE, cCHCTEeMAaTH3aIUs 3HAHU I 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10










