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[Tynkt 2.1. OcHOBHOI 00pa3zoBaTeNbHOU

IPOTPaMMBbI CpeIHeTo o0mrero
obOpa3zoBaHus (B COOTBETCTBHUU C
denepanbHBIM TOCY/IapCTBEHHBIM

00pa3oBaTeIbHBIM CTaHAAPTOM CPETHETO
obmero oOpa3oBaHHS, YTBEPKICHHBIM
npukazoM MuHucTepcTBa 00pa30BaHUs
u Hayku Poccuiickont ®enepanuu ot 17
mast 2012 r. Ne 413 «O06 yTBepkaeHuu
benepabHOTO roCyJIapCTBEHHOTO
00pa3oBaTeIbHOTO CTAaHIApTa CPETHETrO
o01ero o0pa3oBaHus»), ¢ U3BMEHECHUSIMU
u ponoyineHusMu ot 12.08.2022 Ne 732

PABOYASA TIPOI'PAMMA

MATEMATHUKA U UHOOPMATHUKA

AJIredpa M HaYaJaa MaTeMATHYEeCKOr0 aHAJIN3A

CocraBiieHa

(Yray0JieHHBIH YPOBEHBb)

CPEJHEE OBIHIEE OGPA3SOBAHUE

B COOTBCTCTBHU

C

IPUMEPHOM OCHOBHOM  00pa3oBaTesbHOMN

nporpaMmoit cpegHero ooOiiero oopa3zoBanus (ogoOpeHa pemieHueM ¢eaepaibHOTO

y4eOHO-METOIMUECKOTO 00bEIMHEHUSI TI0 00IeMy 0Opa3oBaHUIO, MPOTOKOA OT 29
anpesns 2022 roaa)



HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa M Hayajla MaTeMaTU4YECKOrO aHaU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HAYUMBIX B MpOrpaMMe CpeaHero obiiero oOpa3oBaHUS,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0ECHEeYMBAET MHCTPYMEHTANbHYIO 0azy AJis
M3YYEHHS BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C IPYrol CTOPOHBI, POPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHHE O0YYaroIIMXCsl Ha YPOBHE, HEOOXOIMMOM
IUI OCBOEHHUS MH(OPMATUKH, OOIIECTBO3HAHNUS, UCTOPUH, CIOBECHOCTH U JIPYTUX
IUCLMIUIMH. B paMkax gaHHOro ydeOHOro Kypca OOyd4arouiuecs OBJIa/JI€BarOT
YHUBEPCATbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOoTopas (OpMyIHpyeT CBOHU
JOCTH)KEHHUS B MAaTEMAaTHYECKOU (popme.

VY4eOHbIil Kypc anreOpbl U Hayajdl MaTEeMaTHUYECKOTO aHaJIW3a 3aKJajJblBacT
OCHOBY /UIsl YCIIEIIHOTO OBJAJEHUS 3aKOHaAMU (PU3UKH, XUMUHU, OHOJIOruW,
NOHMMaHUSl OCHOBHBIX TEHIECHUUN Pa3BUTHUSI SKOHOMHUKHU U OOILLECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LU(PPOBBIX U KOMIIBIOTEPHBIX
TE€XHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM kn3HU. B TO ke BpeMsi oBiajgeHuEe aOCTPakTHBIMU U JIOTHUECKU
CTPOTMMHU KOHCTPYKLUSMHU aireOppl M MaTeMaTHYEeCKOro aHajiu3a pa3BUBAeT
YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKA3bIBaTh
YTBEPKIACHHUS C MOMOLIBIO MHAYKLUMU W PACCyXIaTh NEIYKTUBHO, UCIOJIb30BAThH
000011IeHHEe W KOHKpETU3alMio, a0CTparupoBaHWE U AaHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTHYECKOE MBILLICHUE.

B xone m3yuenus yuyeOHOro kypca «Anredpa u Hayajga MaTeMaTUYECKOIO
aHaJIM3a» 0O0ydJarolMecs MOJY4YarOT HOBBIM ONBIT pEUIeHHs] MPUKIATHBIX 3a]ad,
CaMOCTOSTEJIBHOTO MTOCTPOEHUSI MAaT€MATHUYECKUX MOJENIEH PEaJIbHBIX CUTYaIlHM,
MHTEPIPETAlMM  TOJIYyYEHHBIX  PELICHHM, 3HAKOMATCA C  NPUMEPAMHU
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEM B IIPUPOJE, HAyKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMaTUYECKUMU OTKPBITHSMU U UX aBTOPaMH.

VY4eOHbIi Kypc 00janaeT 3HAYUTENIbHBIM BOCIHUTATEIbHBIM MOTEHLUAIOM,
KOTOPBI pealn3yeTrcs Kak 4dYepe3 Y4ueOHBI Marepuaj, CIoCOOCTBYIOIIHA
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK W uepe3 crneuudpuky ydeOHOU
NeATEeIbHOCTH, TpeOyroneid MpOAOKUTEIbHOW  KOHIIEHTpAllid  BHUMAaHMS,
CaMOCTOSATENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3yJbTar.

B ocHoBe Mmeronuku oOydeHHs] ainrebpe W HayajllaM MaTeMaTU4YecKOro
aHaIM3a JIeKUT AeSTEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykrype yueOHOro kypca «Anredpa M Hayala MaTeMaTHUYeCKOro
aHaJIM3a» BBIACIICHBI CIEAYIOIINE COAEPKATEIbHO-METOANYECKNE JIMHAU: «Huca
U BBIYUCICHUA», «DyHKIMM U TpaduKkny», «YpaBHEHUs U HepaBeHCTBa», «Hauama
MAaTeMaTUYECKOro aHan3a», «MHOXecTBa U JIoruka». Bce OCHOBHBIE



COJIEPKATEIbHO-METOANYECKHE JMHUM H3Y4YalOTCsl HAa MPOTSHKECHUH JBYX JET
oOyueHHus1 Ha ypOBHE CpEAHEro oOIIero oOpa3oBaHUS, €CTECTBEHHO JOMOIHSI
Apyr Apyra U MOCTENEHHO HACHIMAsACh HOBBIMU TEMaMU W pasaenaMu. JlaHHbIHI
y4eOHBI KypC SBIISIETCSI HMHTETPATUBHBIM, IIOCKOJBKY O0OBeAMHSET B cebe
COJIep’)KaHUE HECKOJbKMX MAaTeMaTH4YeCKHX IUCIUIUIMH, TaKuX Kak anrebpa,
TPUTOHOMETpPHSI, MaTEeMaTUUYECKUI aHaIu3, TEOPUs MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo mepe Toro kak oOydarolmMecs OBIAAEBAIOT BCE OoJiee
MIMPOKUM MAaTEMaTHUECKUM aIllapaToM, Y HUX MOCIEA0BATeNbHO GOPMHUPYETCS U
COBEPILIEHCTBYETCSI yYMEHUE CTPOMTh MAaTeMaTHYeCKyl0 MOJENb peajbHOIl
CUTYalluH, IPUMEHSATh 3HAHUS, TIOMyYeHHbIC MPU U3YyYEHUH Y4eOHOTO Kypca, IS
pEIICHUsI CaMOCTOSITENNFHO C(HOPMYITMPOBAHHONW MAaTEeMAaTUUYECKON 3a/add, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConepxxarenpHo-MeTOIMYecKass JUHUS «Yuclia U BBIYUCIECHUS» 3aBEpLIAcT
(opMUpOBaHNE HABBIKOB UCIOJIb30BAaHUS AEHCTBUTEIBHBIX YHUCET, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero odpazoBanus. Ha ypoBHe cpegnero ooOiero
oOpa3zoBaHusi oco0oe BHHMMaHHE yjaendercs (OPMHUPOBAHUIO  HABBIKOB
paIOHATIbHBIX BBIYHUCICHHUM, BKIIOYAIOMIMX B Ce0S MCIIOJIB30BAHUE PA3IUIHBIX
¢opM 3amucu 4yucia, YMEHUE JeNlaTh NPUKHUAKY, BBIIOJIHATh HPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BBIpaXXEHUs, padOTaTh C MaTeMaTHYECKUMHU
KOHCTaHTaMH. 3HAaKOMbIe OOYyYaIOIIMMCS MHOXECTBAa HATYpalbHBIX, IIEIbIX,
palioHaJIbHBIX W JIGHCTBUTENBHBIX  YHCET  JOMOJHSAIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4YHCel. B KaxJoM U3 3THUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puuecKue 3aJayd U OIlepaluu: JAejIeHHuEe Halelo,
ONEpUPOBAaHUE OCTAaTKaMU Ha MHOXKECTBE IIEJIbIX YHCEeJN, OCOOble CBOICTBa
paIoHaIbHBIX ¥ UPPAIMOHATBHBIX YHCET, apu(PMEeTUYECKre OTepalnu, a TaKkKe
W3BIICYCHUE KOPHS HATYpaJbHOM CTEMEHM Ha MHOKECTBE KOMIUICKCHBIX YHCEI.
bnarogapss mocienoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YyEMbIX YHCEeNT |
3HaKOMCTBY C BO3MOKHOCTSIMM UX NPHUMEHEHHUs JJIsl PElICHUs Pa3InYHbIX 3aj]ad
dopMupyeTCcsl TpeACTaBICHUE O €IWHCTBE MAaTEeMAaTHKH KaK HAyKd M €€ poiiu B
MOCTPOCHUU MOJIETICH peasbHOr0 MHpa, IMIUPOKO HUCIOIB3YIOTCS 00001IeHue u
KOHKPETH3AIIHSI.

Jluaust «YpaBHEHHS U HEPABEHCTBA» pPEATU3YETCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YPOBHE CpeAHEro oOIero oOpa3oBaHMsl, MOCKOJIbKY B KaXKIOM
pasnene IIporpaMMbl NpeaycCMOTPEHO pelIeHHWEe COOTBETCTBYIOIIMX 3aaad. B
pe3ynbTaTe OOydaromuecss OBIAAEBAIOT PA3IMYHBIMH  METOJaMH  PEIICHHUS
palioHaJbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTeNbHBIX, JIOTAPUPMUUIECKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEeHCTB W CHUCTEM, a Takxke 3ajaad,
cofepkaiux mapameTpbl. [lomyuyeHHbIE yMEHHUS MIMPOKO HCIONB3YIOTCA TpU
UCCIIEeOBaHUH (YHKIUI C MOMOIIBI0 MPOU3BOAHOM, MPHU PEUICHUH MPUKIATHBIX



3aJa4 U 3aJ1a4 Ha HaXOKJIEeHHWE HauOOJbIINX U HAMMEHbBIINX 3HAYCHUN (YHKIUH.
JlanHasi comepkarenbHas IMHUS BKIIOYAEeT B ce0s Takke (popMHpoBaHHE YMEHHI
BBIMIOJIHATh ~ pacy€Thl 1o  ¢dopmysiaMm, NpeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAXKEHUW, a TAKKE BBIPAKECHUH,
CoJiepKalIiuX CTerneHn M Jjorapudmel. braromaps u3zydeHuio anredpanyeckoro
Marepuana MNpPOUCXOOUT  JalbHEHIIee  pa3BUTUE  AJITOPUTMHYECKOTO U
abCTPaKkTHOTO MBINUICHHUS OOydYaroluxcs, (GOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccykJieHudd, pabOThl C  CHUMBOJIbHBIMU  (OopMamMu,  MpeJACTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHUJEC PaBEHCTB U HEpaBEHCTB. Airebpa
npenjgaraeT A(QQEKTUBHbIE MHCTPYMEHTBHI [UIsI PEIICHUS MPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1ay, HarJISIIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3BIKA HAYKH.

ConepxarenpHo-MeTouyeckass JUHUS «DyHKIUUM U rpaduKu» TECHO
HeperieTaeTcsd ¢ JPYTMMM JIMHUSMU Y4e€OHOro Kypca, HMOCKOJBKY B KaKOM-TO
CMBICIIE 33JJa€T MOCIEI0BATEIbHOCTh U3yUeHUsl MaTepuana. M3yueHue cTeneHHoi,
MOKa3aTeIbHOMU, JOrapu(pMUUYECKON U TPUTOHOMETPUUYECKUX (DYHKIIMM, UX CBOMCTB
U rpauKoOB, UCIOJIb30BAaHNE (PYHKUUU JJIs pEIICHUs 3aJlad U3 JPYruxX y4eOHBIX
OPEIMETOB U PEAIBHON KU3HHM TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM AHAIN30M,
TaK W C pElICHHEM ypaBHEHUN U HepaBeHCTB. Ilpu 3TOM Oojblioe BHUMaHHE
yaensercss (pOpMUPOBAHUIO YMEHHS BbIpakaTb (OPMYyJIaMH 3aBUCUMOCTH MEXY
pa3IMYHBIMM BEJIIMYMHAMH, MCCIEIOBAaTh MOJIyYeHHbIE (YHKIHMH, CTPOUTHh HX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JIMHUK HAlleJIeH Ha Pa3BUTHE YMEHHI
U HABBIKOB, II03BOJSIIOIIMX BBIPAXaTh 3aBHCHUMOCTH MEXAY BEIMYMHAMHU B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero m3ydenwue
CIOCOOCTBYET PpAa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas JinHHAs «Hadama maTeMaTH4eCKOro aHalv3a» IO3BOJIAET
CYILLIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYIHBIX 00yYarolmuMcs, TaK KaK y HHUX MOSIBISETCS BO3MOXHOCTb CTPOMTH
rpa@uKy  CIOXHBIX (YHKIMM, ONpeAeNnsTh WX HauOONbIIME W HAWUMEHBIIHE
3HAYEHHUS, BBIYUCIATH IUIOMAAX (UTYp U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHusl TmporeccoB. JlaHHas coaep)aTenbHas JMHUSA OTKPBIBAET HOBBIE
BO3MOXHOCTH ITOCTPOEHHUS MAaTEMaTUYECKUX MOJENEH pEabHbIX CUTYaluil,
NO3BOJISIET HAXOJUTh HAWIIy4lllee pEUIeHWE B NPUKIAIHBIX, B TOM 4YHUCIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/1adyax. 3HAKOMCTBO C OCHOBAMHU MaTE€MaTUYECKOIrO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO AOCTPAKTHOTO, (HOPMATHHO-TOTHYECKOTO H
KPEaTUBHOTO MBbIIUICHUS, (POPMUPOBAHUIO YMEHHUH pacrno3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs y3HAIOT O



BBIIAIOIINXCS pe3yjbTaTax, MOJYYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHKU Kak
HAyKH, 1 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas: TMHUA «MHOXECTBa U JIOTHKa» BKIIOYAET B
ceOsi SJEeMEHTHl TEOPHUM MHOXXECTB M MAaTEMaTHUYECKOM JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTUKU
U TpeajiaraloT HauOoJyiee YHUBEPCAJIbHBIN S3bIK, OOBEAMHSIONIUN BCE pa3lelbl
MaTEeMaTHUKU H €€ TNPUIIOKEHUI, OHHM CBS3BIBAIOT pa3HbIE MAaTEMaTHYECKHUE
IUCHMIUTMHBL ¥ MX TNPUIIOKEHUS B eauHoe 1enoe. [loaTomy BakHO JaTh
BO3MOXHOCTh OOy4YaroleMycss IOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3bIK
COBPEMEHHOM MaTEMaTHUKH W HMCMOJb30BATh €0 /I BBIPAXKEHUS CBOMX MBICIIEH.
JpyrumM BaXHBIM TMPU3HAKOM MATEMaTUKM KaK HAayKH CIEAyeT MPU3HAThH
CBOMCTBEHHYIO €Ul CTpOrocTb OOOCHOBAaHMII U CJEIOBaHUE OMNPEACIEHHBIM
mpaBWJIaM  TIOCTPOEHHUS  JIOKA3aTelNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTUYeCKON JIOTMKM CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO MBIIIJICHUS
oOy4aromuxcsi, MO3BOJSIET UM CTPOUTH CBOM PACCYXkICHUS Ha OCHOBE JIOTHYECKHUX
npaBuil, GOPMUPYET HABBIKH KPUTHIECKOTO MBIIILIICHUSI.

B yueOHOM Kypce «Anredpa ¥ Hayala MAaTeMaTHYECKOro aHalIn3a
MPHUCYTCTBYIOT OCHOBBI MAaTeMAaTHUYECKOTO MOJECIMPOBAHMS, KOTOPHIE MPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOCHHS MOJENIEH peabHbIX
CUTyallul, MCCIENOBaHUS HTHX MOJEJed ¢ IOMOIIbIO ammapaTta ainredpbl H
MaTeMaTHUYeCKOTr0 aHalli3a, WHTEPIpEeTallMM TOJTY4YeHHBIX pe3ysnbTaToB. Takue
3aJlaHus BIUICTEHBI B KQXK/IbII U3 pa3/IeloB MPOTrPaMMbl, TOCKOJIBKY BECh MaTepHall
y4e0HOr0 Kypca IIMPOKO HCIOJIB3YETCS AJIA PelleHus MPHUKIaTHbIX 3amad. [Ipu
pEIIEHWH  pealbHbIX  NPAKTHUECKUX  3aJady  oOydaromuecs  pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHME HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000maTh W  KOHKPETU3UPOBATh  IpoOJeMy.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHHS] TMPUKIAAHBIX 3a1ad
OpraHM3yeTCs B MPOIECCe M3YyUEHUS BCEX TEM Y4eOHOTo Kypca «Anredpa u Havana
MaTEMaTHYECKOTO aHAJIN3a.

Ha wusyuyenue yuyeOHOro kypca «Aurebpa W Hayala MaTeMaTUYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 knacce — 136 vacos (4 yaca B Hegento), B 11
kiacce — 136 yacoB (4 yaca B He/IeIIO).



COILEPKAHUE OBYUYEHUASA
10 KJIACC

Yuciaa v BIYMCICHUSA
Pammonansabie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOU, TTPOIICHTHI,
OeckoHeuHbIe nepuoaudeckue apoou. [Ipumenenue npobeil U MpOLEeHTOB AJs
pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpaciei 3HAHUU U PeabHOM KU3HH.

JelicTBUTENbHBIE YHClA. PalMOHAIbHBIE W UPPALUOHAIBHBIE YHUCIA.
ApudmeTrnueckue  omnepauud ¢ JACUCTBUTEIBHBIMU  YUCIaMH.  MOAynb
JIEUCTBUTEIHLHOTO YKCIa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHHS, TIPaBUIIa
OKpYTJICHHUS, IPUKUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUIA.

Crenenp ¢ ueneiM mnokaszareneM. bunom Herortona. Hcnosb3oBanue
noaxo e GopMbl 3aMUCU JEHCTBUTEIBHBIX YUCEN JJISI PEIICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HATypaJIbHOM CTETICHH U €ro CBOMCTBRA.

CreneHb C panMoOHAJbHBIM IIOKa3aTelleM H €€ CBOMCTBA, CTENEHb C
JIIEUCTBUTEIILHBIM OKA3aTCIIEM.

Jlorapudm uucna. CoiictBa norapudma. [lecaTuunbie U HaTypaibHbIC
norapu@Msl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC M ApKTAaHIE€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMS U HEPABECHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs W YypaBHEHUsA-CIIEACTBUs. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1EbIX U APOOHO-pAIMOHATIBHBIX YPaBHEHUN U
HEpPAaBEHCTB. MHOTOUYWIEHB OT OJHOM IEpEMEHHOM. /[leneHne MHOroudsjeHa Ha
MHOIOWIEH ¢ octatkoM. Teopema be3dy. MHoroumensl ¢  LeIbIMU
ko3 dunmentamu. Teopema Buera.

[TpeoOpa3zoBaHus YUCTOBBIX BRIPAKEHUHN, COJCPKAIIUX CTETICHH U KOPHH.

HppanmonanbHbie YpaBHEHHS. OcCHOBHBIE METO/IbI pelieHus
HppalMoOHaIbHbBIX YPaBHEHUIA.

[Toka3arenbHble ypaBHEHHUS. OCHOBHBIE METOHBl PEHICHUS IMOKA3aTEeJIbHBIX

YpaBHEHUN.
[IpeoOpa3zoBaHue BBIPAXKEHUM, COIEPKAIIMX JOTrapUPMBI.
Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/IbI pelieHus

Jorapu(pMUUECKUX YpaBHEHUIA.
OcHoBHbIE TPUTOHOMETPUUECKUE bopMyIIHL. [IpeoOpazoBanue
TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellIeHre TPUTOHOMETPUUECKUX YPABHEHHM.



Pemlenne cucrteM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. Omnpenenurenb MaTpPUIbl 2X2, €ro TE€OMETPUYECKUM CMBICT U
CBOKCTBA, BBIUHCIICHHE €0 3HAYEHUS, IPUMEHEHUE ONPEICTUTENS ISl PEIICHUS
CUCTEMBbl JIMHEMHBIX YpaBHEHUN. PemieHue NpuKIagHbIX 3a4ady C [OMOUIBIO
CHUCTEMBl JIMHEHMHBIX YypaBHEHUH. lccinenoBanme DOCTPOCHHOW MOJENU C
MTOMOILIBIO MaTPHUIL U OIPEETUTEINIEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJAENEN PEANbHOM CUTYyallMM C ITOMOIIBIO
YPaBHEHHI U HEpaBEeHCTB. lIpuMeHeHHE ypaBHEHHII M HEPABEHCTB K PEUICHUIO
MaTEMaTUYECKUX 3a7ad M 3a/Jady M3 pa3IMyHbBIX O0JacTel HayKu M peanbHOU
KU3HU.

DOyHKUMH U TPaPUKu

@OyHKIusA, crnocodbl 3agaHus (QyHKUUMU. B3auMmHO oOpaTHblE (YHKUIHUU.
Komnosumms ¢yskuuid. I'paduk  QyHKIuu. OnemeHTapHble TpeoOpa3zoBaHUs
rpagukoB QYyHKIIHIA.

OO6unacTb ompeneneHuss 1 MHOKECTBO 3HaueHud (ynkuuu. Hymu yskium.
[IpomexxyTku 3HaKOnoCTOSSHCTBA. YETHBIE M HeuéTHbIe QyHKuMU. [lepruoanyeckue
¢yskuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUHA. MakCUMyMbl U MHUHUMYMBbI
dbynkiuu. Hanbosnbliee 1 HauMeHblliee 3HaueHusI GQyHKIIMU Ha TPOMEXKYTKE.

JluneiiHas, KBaJpaTHU4Has W APOOHO-IMHEHHas (YyHKUUH. DJIEeMEHTapHOe
UCCJIEJOBAaHUE U TIOCTPOEHHUE UX I'paUKOB.

CrenenHast GpyHKIMS ¢ HATypajdbHBIM U 1I€JIbIM Moka3areneM. E€ cBoiicTBa u
rpadguk. CBoiictBa M rpaduk KOpHS N-0il CTeNeHWM Kak (PyHKUUU OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmMuyeckas (yHKIUHA, WX CBONCTBA U TpaduKH.
Ucnonp3oBanue rpadukoB GyHKIMMA 151 peIICHUs] YPABHEHUM.

TpurosomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(YyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCHUMOCTM B peEalbHBIX IpOLIECCaX U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKOro aHajmsa

ITocnepoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCJIeaoBaTeIbHOCTEH. MeTton
MaTeMaTUYECKON UHIYKIUH. MOHOTOHHBIE u OrpaHUYCHHbIC
nocljieoBaTeNbHOCTA. VcTOprs BO3HMKHOBEHHS MAaT€MaTUYECKOrO aHalih3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckas 1 reoMeTprueckas nporpeccuu. beckoneyHo yObIBatromias
reomeTrpuyeckas nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH reoMeTpUYeCcKOM
IIPOTrpeCCUH. JINHENHBIN U DKCIIOHEHIUMAIBHBIN pocT. Hucio e. Dopmyiia CI0KHBIX
MPOLIEHTOB. VICHOAb30BaHME NPOrPECCHM Il PEUIEHUS pPealbHbIX —3a]a4
MIPUKJIAAHOTO XapakKTepa.



HempepriBHble GyHKIIMM W WX CBOWCTBA. TOYKHM pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QYHKIMII HEMpPEpBIBHBIX Ha oOTpe3ke. Mertox
MHTEPBAJIOB JUIsl PEIICHUS HEpPaBeHCTB. I[IpuMeHeHHe CBONCTB HENPEPBIBHBIX
(YHKIMI 1S pelieHus 3a1a4.

[TepBas u BTOpas nmpousBoaHble PyHKIMU. OnpeneraeHne, reOMETPUUECKUN U
(¢u3nyecKuil CMBICI IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBogubie  smeMeHTapHbiX  ¢yHkiuil.  I[lpomsBogHass ~ cymMMBI,
IPOU3BEJICHUS, YACTHOI'O U KOMITO3ULIUU (DYHKITHIA.

MHoxecTBa U JIOTUKA

MHoxecTBO, onepanuu HaJ MHOXKECTBAMM M MX CBOWCTBA. Jlmarpammsl
Oinepa—Benna. IlpumeHeHHME TEOPETUKO-MHOKECTBEHHOTO — ammapara  JJis
OMMCAaHUs peaJbHbIX NPOLECCOB U SIBICHWI, MPU PELIEHUW 3a0ad U3 JIPYrux
y4eOHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOIOo OOBEKTa, CIIEJCTBUE,
JI0KAa3aTeJIbCTBO, PABHOCUIIBHBIE YPABHEHHSI.

11 KJIACC

Yuciia u BBIYMCTICHUS

HartypaneHbie u nensle yucna. [I[puMeHeHre NPU3HAKOB JEIMMOCTH ILIEJIBIX
yucen, HauOonbiuid o0muii nenutend (nanee — HOJ]) m Hammenswliiee oOree
kpatHoe (manee — HOK), octaTkoB nmo Moay:to, anroputma EBkinia 1uist pemeHus
3a/1a4 B LIEJIBIX YUCIIAX.

KomnnekcHble umcia. Anredpanyeckas U TPUTOHOMETpHUYECKas (OPMBI
3aMUCH KOMIUIEKCHOTO 4ucia. ApudmeTndeckue omnepanud € KOMIUIEKCHBIMU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHy u3 KOMIUIEKCHOrO uuchia. [IpumeneHue
KOMIUIEKCHBIX YUCEJI JJIsl peleHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a/1ad.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPAaBHEHHUW W HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKUX  YPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHre TpUroHoMeTpuueCKIX HEPaBEHCTB.

OCHOBHBIE METOABl PpEIICHUA TOKAa3aTebHBIX W  JIorapu(pMUUecKux
HEPaBEHCTB.

OCHOBHBIE METObI PELICHHS] UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHUS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUYECKUX YPABHEHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMM.



[IpumeHeHne  ypaBHEHHM, CHCTEM W  HEPABEHCTB K  PELICHHIO
MaTeMaTUYECKUX 337a4 M 3aJa4 M3 pa3lInyHbIX O00JacTel HayKh M peanbHOU
KU3HU, UHTEPIPETALUS [TOJTYyUYCHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUuKu

I'paduk kommosunuu (QyHkuh. ['eomerpuueckue oOpasbl YpaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKIMH, UX CBONCTBA U TpadUKH.

['padrueckne Merompl pelieHHs ypaBHEHMM U HepaBeHCTB. ['paduyeckue
METObI PEHICHHUS 3a7a4 C TapaMeTPaMHu.

Hcnonb3oBanue rpapukoB (GYHKIUNA JUIsI UCCIENOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PELICHUH 33Jad U3 JPYIHX Y4eOHbIX
MIPEAMETOB U PEATbHOM KU3HMU.

Hauana MmaTeMaTH4eCKOro aHaImu3a

[IpumeHeHue Mpou3BOAHON K MCCIENOBAHUIO (DYHKIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 M HAUMEHbBIIETO0  3HAYCHUH
HENpPEepbIBHON (YHKIIMHN Ha OTPE3KeE.

[IpumMeHeHnEe TPOU3BOJHOM I HAXOXKACHUS HAWIIy4dllIerO pEIICHHS B
NMPUKIAIHBIX 3aJadax, I OINpPENENEHUs CKOPOCTH M YCKOPEHHWs Ipolecca,
3a1aHHOTO (hOPMYJIOM WK TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBooOpasHbIX. I[lepBooOpas3Hbie
arieMeHTapHbIX PpyHkumid. [IpaBuia HaX0XIeHUS TEPBOOOPA3HBIX.

WNurterpain. I'eomerpuueckuit CMBICIJI VHTErpaia. Brruucnenue
omnpenenéHHoro naTerpaia no gopmyne Hetorona-Jleitbuuiia.

[IpyumeHeHue uWHTErpana AJid HAXOXKJIEHHUS IUIOIIANed IUIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Tpumepsl pemenuit  auddepeHnnanbHbIX  ypaBHEHU. Marematudeckoe
MOJEJIUPOBAHUE pEAlbHBIX MPOLECCOB C MOMOIIbI  IudPepeHInaTbHBIX
YpaBHEHUM.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHBb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(OPMUPOBAHHOCTH TPAKTAHCKOMN MO3UIIMUA 00YJArOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJI€HAa  POCCUHCKOrO  oOmIlecTBa,  MPEACTAaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PAZIUYHBIX CTPYKTYp, SIBICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpPBI, OMPOCHl M JPYroe), yMEHHE
B3aMMOJICIICTBOBATh C COIMAIBHBIMH WHCTUTYTAMH B COOTBETCTBUM C UX
GYHKIIUSIME 1 Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PakTaHCKOW MIACHTUYHOCTH, YBAKCHUS K
IPOIUIOMY M HACTOSIIEMY POCCHICKOM MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K
JOCTUKEHHUSIM POCCUIICKUX MAaTEMAaTUKOB M POCCUHCKON MaTeEMaTHYECKOM IIKOJIbI,
WCIIONIb30BaHME JTHX JIOCTIDKCHHH B JPYTUX HayKax, TEXHOJOTHAX, cdepax
YKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

OCO3HaHUE JAYXOBHBIX LIEHHOCTEW POCCUICKOrO Hapoja, CPOPMUPOBAHHOCTD
HPAaBCTBEHHOI'O CO3HAHMSI, STUUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTHUECKUM
MPUMEHEHUEM JOCTIKEHUH HAayKHM | JIeATEIbHOCTHIO YYEHOTO, OCO3HAHHE
JMYHOTO BKJIA/Ia B TOCTPOCHHUE YCTONYMBOTO OYIYyIIETO;

4) 3CTEeTHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOILEHHWE K MHUPY, BKIIOYAs SCTETHKY MaTeMaTUYeCKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a7ay, pEeUIeHUH, pacCy AeHU, BOCOPUUMYHUBOCTb
K MaTEMaTHYECKUM acCTIEKTaM Pa3InIHBIX BHIIOB HCKYCCTBA;

5) pu3uuecKoro BOCUTAHHUS:

cOPMUPOBAHHOCTh YMEHHUS TPHUMEHATH MaTeMaTHYeCKHe 3HAHHUS B
MHTEpecax 37J0pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 37I0POBBIO (30pOBOE TMHUTaHWE, COATAHCHUPOBAHHBIN PEXHUM 3aHATHA H
OTIIbIXa, peryisipHas (pu3nyeckas aKTUBHOCTH), (PU3MUYECKOE COBEPLICHCTBOBAHUE
NPU 3aHATUAX CTIOPTUBHO-030POBUTEIHHON ACSITETFHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAy, OCO3HAaHHE IEHHOCTU TPYIOJIOOUs, HHTEpeC K
pa3nuuHbiM  cepam  MpoPecCHOHANBbHON  NEATEIBHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIAaThb OCO3HAHHBIA BBIOOP
Oynyiel mpo(eccuu 1 peanu30BbIBaTh COOCTBEHHBIEC KU3HEHHBIE TJIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTEeMaTHYECKOMY  OOpa3oBaHHWIO |
caM000Opa30BaHUIO Ha TMPOTSHDKCHUHM BCEW JKU3HU, TOTOBHOCTh K aKTHBHOMY
YYACTHIO B PELICHUH MMPAKTUYECKHUX 3a7a4 MAaTEMAaTUUECKON HAIIPaBJIEHHOCTH;

7) 3K0JIOTHYeCKOT0 BOCITUTAHMS:

c(OPMHUPOBAHHOCTh  JKOJIOTMUECKOW KYJIbTYpPhl, TOHUMAHUE BIMSHUS
COIMAJIbHO-D)KOHOMUYECKUX TMPOIECCOB HA COCTOSIHUE MPUPOJHOW M COLUUAIBHON
Cpelbl, OCO3HAHUE TJI00AIBHOTO XapaKTepa IKOJIOTUYECKUX MPoOJieM, OpUECHTAIUS
Ha TPUMCHEHHE MaTeMaTHYEeCKUX 3HAHWUN [JIs pEIIeHUs 3aJad B 00JacTH
OKpYXKAIOLIEH Cpelbl, IUIAHUPOBAHUE TMOCTYNKOB M OLEHKHM HX BO3MOXHBIX
MOCJEACTBUN JJIs1 OKPYKAOLIEN CPELBI;

8) HeHHOCTH HAYYHOT0 TMO3HAHUSI:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U OOIIECTBEHHOM  NPAKTUKH, TOHUMAHHE
MaTEMaTUYECKON HayKd Kak cdepbl 4YeTOBEYECKOM JesTENbHOCTH, STaloB €€
pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTUSA [MBWIW3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MaTEeMaTUYeCKON KyJIbTypoM Kak CpEICTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJVBUAYaJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eCTBUS

ba3oBble jornueckue AecTBUA:

BBISIBISAITH M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKU MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUNH MEXIYy TMOHATUAMH, (OPMYJIUPOBATH
OTpe/ICJICHUS TIOHATUM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KJIacCU(UKAIIUU,
OCHOBaHMS JiJ1s1 0000IIIEHNS U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (QopMyIupoBaTh W  MPeoOpa3oOBbIBATH  CYXKICHUS:
yTBEPAUTEIbHbBIE U OTPULIATENIbHBIC, €IMHUYHbBIC, YACTHBIE U O0II1e, YCIOBHBIC,

BBISIBJIATH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOJIOJCHUSX W YTBEPKICHUSIX, MpeajiaraTb KPpUTEPUU s
BBISIBJICHHS] 3aKOHOMEPHOCTEW U NPOTUBOPEY U,

JIeJIaTh BBIBOABI C HCHOJIb30BAHUEM 33aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUCHUH, YMO3AKIIFOUEHHI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUIN
(TIpsiMbI€ U OT TPOTUBHOTO), BHICTPAUBATh APTYMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKJICHUS U BHIBOIBI,

BBEIOMPATh CMOCOO pemieHus y4deOHOW 3amadyn  (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEIIeHHs, BbIOMpAaTh Haumbojee MNOAXOASMMK ¢ ydéToM
CaMOCTOSITEJIbHO BBIIEIEHHBIX KPUTEPHUEB).



Bba3oBble uccienoBare/JbCcKie AeHCTBHUA:

UCITI0JIb30BaTh BOINPOCHI KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  NPOTHUBOpEYHe,  Mpoliemy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (pOpMUPOBATh TUIIOTE3Y, apryMEHTHUPOBAThH
CBOIO IO3UIINI0, MHEHHE;

IPOBOJUTH CAMOCTOSITENIBHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, UCCIIEI0BAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4EeCKOro 00BhEeKTa, SIBICHUS, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX Iy 00bEeKTaMU, SIBICHUSIMH, IIPOLECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIIECHUS W BHIBOJABI MO pe3yjbTaTaM
IPOBEIEHHOTO  HAOJIIONEHMs, UCCJENIOBaHMs, OICHHBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIHTATOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXHOE pa3BUTHE MPOLECCa, a TAaKXKe BBIJIIBUTaTh
MPEOJIOKEHUSI O €70 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmei:

BBISIBIIATH JAehUIINTHI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX JJII OTBETA HA
BOIIPOC U JJIA PELICHUS 3a1a4H;

BBEIOMPATh MH(POPMAITHIO U3 UCTOYHUKOB Pa3IUYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh W WHTEPHPETUPOBATH WHOOPMAIIUIO PA3IUYHBIX BHIOB W
dbopM npeacTaBICHUS;

CTPYKTYPHPOBaTh HH(POPMAIINIO, TPEJCTABIATh €€ B Pa3IMYHbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKH;

OIICHUBATh HaJIEKHOCTD uH(popmaun 1o CaMOCTOSATENIbHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIC YYeOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYX IAEHUS B COOTBETCTBUM C YCIOBHIMU U
HeasMU OOIIeHMs, SICHO, TOYHO, I'PaMOTHO BbIpa)kaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHCBMEHHBIX TEKCTaX, JaBaTh IOACHEHUS MO XOAYy PELICHMS 3alayH,
KOMMEHTUPOBATH MTOJTYYEHHBIA PE3YJIbTAT;

B X0JIe¢ OOCYXXJIEHHMS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIa€MOU TEMBI,
npoOyieMbl, pelaeMoil 3ajJaud, BBICKA3bIBaTh WM, HAIlEIEHHbIE Ha MOMCK
pELIEHNs], COIOCTABIISITE CBOM CYXKICHMS C CYXKICHUSAMM JPYIMX YYaCTHHKOB
auanora, oOHapyXUBaTh Pa3jMuUe U CXOJICTBO MO3ULHUN, B KOPPEKTHOH (opme
bopMynHpOBaTh pa3HOTIIACHS, CBOM BO3PAKECHUS;

MPEACTABIATh PE3YIBTATHl PELICHUS 3a1a4l, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSATEIbHO BBIOMPATh (opMaT BBICTYIUIGHHMS C Y4€TOM 3ajad
MIPE3EHTAlUN U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHbIE YHMBepcajibHbIe YUueOHbIe 1eilicTBUS



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1au, BEIOUPATh CIIOCOO PEIICHUS C
Y4IETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTHUPOBATh BAPUAHTHI pEUICHUN C YYETOM HOBOM MHGOPMALIMH.

CaMOKOHTPOJIb, IMOIMOHAIbHBII HHTE/IEKT:

BIAJCTh HAaBBIKAMH  ITO3HABATEIBHOW  pediekcMr Kak  OCO3HAHUSA
COBEPIIIAEMBIX JCHUCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB, BIIAJICTh
croco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Tpollecca U pe3yibTaTa pelieHus
MaTEeMaTUYECKOH 3a/1auu;

NpEeABUACTh TPYAHOCTU, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yIbTaTa IEH B YCIOBHUSIM, OOBSICHATH MPUIUHBI
JOCTIDKCHUS WUTH HEIOCTHKCHUS PE3YNIbTaTOB JCSITEIBHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMUMATh M KCIOJIL30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHAWBUIYATBLHON
paboThl TpHM pemeHWH YYeOHBIX 3a7ad, TMPUHAMATH I11e7b COBMECTHOM
JeSTEeILHOCTH, TJIAHUPOBATh OPraHHU3aIMI0 COBMECTHOW pabOThI, paclpeaciiiarTh
BUIBI palOT, JOrOBapuUBaThCS, OOCYXJAaTh TPOIECC U pe3yiabTaT pPabOTHI,
0000111aTh MHEHHUS HECKOJIBKUX JTIOAEH;

y4acTBOBaTh B I'PYIIOBBIX (Popmax paboThl (0O0CykaeHus, oOMEH MHEHHUI,
«MO3TOBBIE INTYpMB» W HWHBIE), BBHINOJHATH CBOIO YacTb paldOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMU 4YICHAaMH KOMAaHIbI, OIICHUBATH
KaueCcTBO CBOETr0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIHMPOBAHHBIM
YYaCTHHUKAMH B3aUMOJICHCTBUSI.

HHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kJjacce oOyyaromuiics TMOJYYUT CICAYIOIINC
MpPEAMETHBIC PE3YNbTAThl MO OTIACIHHBIM T€MaM pabouell MporpamMMbl Y4eOHOTO
Kypca «AnreOpa u Hadaja MaTEMaTHIECKOTO aHATIN3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUSAMH: PAlMOHAIBHOE YMCIIO, OECKOHEUHAas
nepuoandecKasl JApoOb, TPOIEHTHI, HPPANMOHAIBHOE YHCIO, MHOXECTBa
pPaLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb IEMCTBUTEIBHOIO YUCIIA;

OPUMEHSATH JApOOM ¥ TIPOIEHTHI [JIi PEIICHUS TMPUKIATHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIICH 3HAHUMN U PEATbHOU KU3HU,

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BHIYUCIICHUN;



cBOOOZIHO OMNEpUPOBATH TIOHATHEM: CTENEHb C IEJNbIM I[OKa3aTeseM,
MCITOJIB30BATh MOAXOAIIYI0 (hOPMY 3alUCH TCHUCTBUTEIBHBIX YUCEN IS PEIICHUS
NPAKTUYECKUX 33/1a4 U MIPEACTABIICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUNA KOPEHb HATypajbHOM
CTEIICHHY;

CBOOOJHO OIEPUPOBATH MOHATHUEM: CTEIIEHb C PAMOHAIBHBIM [TOKA3aTENIEM;

CBOOOTHO OTIEPUPOBATH MOHATHAMU: JIOTapU(M YKCcIia, JSCATUIHBIC U
HaTypajbHbIe JTOTapU(pMBbI;

CBOOOJHO ONEPHUPOBATH MOHATHSAMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAaHI'€HC
YUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHATUSMH: APKCUHYC, aPKKOCHHYC U apKTAHT€HC YHCIOBOIO
apryMeHTA.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSAMHU: TOXKJIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSA-CIICICTBHS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSATh Pa3UYHbIe METOJbl pEIICHUS pPaIlMOHAIBHBIX U JIPOOHO-
pallMOHAJIbHBIX YPABHEHUW, IPUMEHATh METOJ HWHTEPBAJIOB ISl PEIICHUA
HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: MHOTOWIEH OT OJHOW MEpEeMEHHOM,
MHOTOWIEH C UeIbiMH KOd(PuilMeHTaMd, KOPHH MHOTOYJIEHA, TMPUMEHSThH
JIEJICHUE MHOTOYJICHAa HA MHOTOYJIEH C OCTaTKOM, TeopeMmy besy u teopemy Buera
JUISl pELLIEHUS 3a/1a4;

CBOOOJIHO ONEPUPOBATh TMOHATUSIMU: CHUCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHIla, OMPENETUTENh MATPUIlLl 2 X 2 W €ro TeOMETPUYECKHH CMBICIH,
UCIIOJIb30BaTh CBOMCTBA OMpenenuTeNs 2 X 2 JJs BBIUUCIEHHUS €ro 3HA4YCHHS,
NPUMEHATH OMNPEACIUTENN Uil PEIICHUS CUCTEMbl JIMHEWHBIX YpaBHECHUMH,
MO/JICJIMPOBATh PEAIbHBIE CUTYAllMH C TOMOIIBIO CUCTEMBI JJUHEWMHBIX YPaBHECHHU,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIM C TNOMOINBID MATPUILl U ONPEACTUTENEH,
MHTEPIPETUPOBATH MMOTYUYCHHBIN pe3yJIbTarT;

WCIIOJIb30BaTh CBOWMCTBA JICUCTBUM C KOPHAMH I TIpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJIHATH MPE0OPa30BaHMS YHCIIOBBIX BBIPAKEHUH, COJIEPIKAIINX CTETICHH C
pPalMOHAIIBHBIM [T0KA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBa norapupmMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBIPAKCHH;

CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HpPpalMOHAJIbHBIC, TOKa3aTeIbHbIE U
JorapupMUUECKUe YpaBHEHUSI, HAXOIUTh UX PEIICHHS C TIOMOIILIO PABHOCUIBHBIX
NIEPEXOJIOB UJIM OCYIIECTBIISS IPOBEPKY KOPHEN;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUUYECKUEe (HOPMYIIbI ISl TpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUM;

CBOOOZIHO OMEpPHpPOBATh MOHSATHEM: TPUTOHOMETPHUYECKOE YpaBHEHUE,
MPUMEHATh  HeoOXoaumble  (GOpPMYyNBI I PENICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUM;

MOJICIMPOBATh peajbHblE CHUTyalldd Ha S3bIKE€ aureOpbl, COCTaBIAThH
BBIPOKEHUS, ypPAaBHEHUS, HEPaBEHCTBA II0 YCIOBHUIO 3a/Jayd, HCCIEI0BATh
MOCTPOCHHBIE MOJIEIIN C UCIIOJIb30BAHUEM ammapara aireOphl.

DYyHKUMH U TPaPUKH:

CBOOOJIHO OINEpPUPOBATh MOHIATUAMU: (DYHKIIUS, CIOCOOBI 3a7aHusl (DYHKIIHH,
B3aMMHO OOpaTHble (QYHKIUH, KOMIoO3ulus GyHKIMA, Tpaduk GyHKINUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TpeoOpa3oBaHus rpauKoB (PyHKIIHIA;

CBOOOIHO OTEPUPOBATh MOHATUSAMU: OOJACTH OIPENETCHUS M MHOMXECTBO
3HauYeHUN PYHKIMH, HYJIU (PYHKITUU, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOJTHO OMEpUPOBATh TMOHATUAMH: YETHbIE UM HEUYETHBIC (DYHKIIUH,
MepUOINYECKre (PYHKITUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMYMBI U
MHUHUMYMBI (DYHKITMH, HauOoOJIbIlIee W HAaWMCHbIIIEe 3HaueHWE (YHKIUU Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATHh MOHATUSIMU: CTENEHHAss (PYHKIMS C HATYpaIbHBIM U
IebIM TIOoKa3zareneM, rpapuk CTeneHHOW (YHKIMM C HATypaJbHBIM U IIEJIBIM
nokasarenieM, rpaduk KOpHsS N-Od CTENeHM Kak (YHKIMH OOpaTHOW CTENEeHH C
HATypaJIbHBIM MOKa3aTelNeM;

ONEepUPOBATh TOHATHUAMHU: JIMHEHHAs, KBagpaTWdHas W APOOHO-TUHEHHAS
(GYHKIIUY, BBITIOIHATH AJIEMEHTAPHOE UCCIICIOBAHUE U TTIOCTPOEHUE UX TPAPHUKOB;

CBOOOJTHO OMEpPUPOBATH MOHATUAMH: TOKa3aTeabHas W Jorapumuueckas
GyHKIIMK, UX CBOMCTBA U rpaduKH, HCIOIB30BaTh MX TpadUKH I perieHUs
YpaBHECHUH;

CBOOOIHO ONEPUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTmpeereHue TPUTOHOMETPUIECKUX (PYHKITUN YUCIIOBOTO apTyMEHTA;

UCIIOJIb30BaTh Trpaduku (QYHKIUN I HUCCIEOBaHUS TMPOIECCOB U
3aBHCHMOCTEH TIpH PEUICHUH 3a7a4 M3 JPYTHX YYeOHBIX MPEAMETOB U peambHON
’KU3HH, BEIPXKATh (POPMyJIaMH 3aBUCHMOCTH MKy BETUIHMHAMMU;

Hauajia MaTeMaTH4eCKOro aHAJIu3a:

CBOOOJTHO OMEPHPOBATH TOHATHSIMU: apu(PMETHUYECKas U TeoMEeTpHUecKas
nporpeccusi, 0eCKOHEUHO yOBIBaloIasi TeOMEeTpruIecKast MPorpeccus, TUHEHHBIA U
AKCIIOHEHIIMATBHBIA POCT, (DOpPMyJa CIOKHBIX MPOILIEHTOB, UMETh MPEICTABICHHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEIICHHs] pPEAIbHbIX 3ajad IPUKIAJTHOrO
XapakTepa;



cBOOO/IHO OTIEPUPOBATH MOHITUSIMU: TTOCIEIOBATEIbHOCTD, CIIOCOOBI 33/1aHUs
IIOCIEA0BATEILHOCTE, MOHOTOHHBIE M OTPAaHUYEHHBIEC IIOCIIEIOBATENBHOCTH,
NOHUMATh OCHOBBI 3apOXKIEHHS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TOHATUSAMH: HENPEPHIBHbIC (YHKIUU, TOYKH
paspbiBa rpaduka QyHKIIMH, aCUMIOTOTHI Ipadrka GyHKIINH;

cBOOOJIHO OIEpUpOBaTh MOHATHEM: (YHKIHMSA, HENpephIBHAs Ha OTPE3Ke,
MIPUMEHSATH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN TSI PEIICHUS 3a71a4;

CBOOOJTHO OIEpUPOBATh TMOHSTHSAMHU: TIepBas U BTOpas MPOU3BOIHBIC
byHKIIMHU, KacaTtelbHas K rpaduky GyHKIUY;

BBIYUCIISITh MIPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS], YACTHOIO U KOMIO3ULIUH
NBYX (QYHKIIMH, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUHT;

UCITIOJIb30BaTh T'€OMETPUYECKUN M (PU3NYECKUUA CMBICI MPOU3BOAHON JIA
pelieHus 3aaad.

MHoKecTBa H JIOTHKA:

CBOOOJHO  ONEpUPOBaTh MOHATHSMHU: MHOXECTBO, OINEpaluyd  HaJ
MHOKECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar Jjisi OMUCAHUS peaTbHBIX
IIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHITHSIMU: ONpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEICTBHE, CBOMCTBO MaTEMAaTHUYECKOr0 00bEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTRBA.

K xonmy oOyuenus B 11 kJjacce oOyyaromuiics TMOJYYUT CICAYIONINAE
IPEIMETHBIE PE3yJIbTaThl TIO0 OTACIBbHBIM T€MaM pabouel MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOTO aHAIU3a:

Yucaa v BBIYMCICHUSA:

CBOOOJHO OINEpUPOBATh TMOHATHSAMHU: HATypaJlbHOE U LEJI0€  YHUCJO,
MHOXECTBa HAaTypaJbHBIX M LEJbIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEITUMOCTHU
uenbix yucen, HOJ u HOK HatypaibHBIX YuCeN sl PeIIeHUs 3a/lay, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OIEPUPOBATH IMOHATHEM OCTaTKa [0 MOJIYJIO, 3alKChIBaTh
HaTypaJIbHBIC YHCIIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,

CBOOOJHO OMEpUPOBATh TMOHATUSAMH: KOMIUIEKCHOE YHCIO W MHOXKECTBO
KOMILJIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUICKCHBIE YHCIIa B alreOpandeckor u
TPUTOHOMETPUUECKON (pOpMe, BBHIMOTHATH apu(PMEeTHUECKUE ONepari ¢ HUMH U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



cBOOOJHO ONEPUPOBATH MOHATUSAMU: HpPpAlMOHAJbHBIC, MOKa3aTeIbHbIE U
jJorapuMHUUECKUe HEPAaBEHCTBA, HAXOJUTh WX PEIICHUS C TOMOIIBIO
PAaBHOCHJIBHBIX MTEPEXO/IOB;

OCYHIECTBJIATh OTOOpP KOpPHEHM TpH pEIICHUH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOOJHO ONEPHUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh HeoOxoaumble  (OPMyNbl A pPEHIeHWsT OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALIMOHAIBHBIX, MOKA3aTENbHBIX U
norapu(pMUYECKNX YPaBHEHHUI U HEPABEHCTB;

perarb palHOHAIIbHBIE, UPPALMOHAJIBHEIE, IIOKa3aTeIIbHbIE,
jgorapuMHuUecKue U  TPUTOHOMETPUYECKHE ypaBHEHUS U  HEPABEHCTBA,
COZIEpIKAIlIE MOJIYJIM U TapaMeTPHI;

NPUMEHSATH TpaduuecKre METOAbI A PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKKe 3a71a4 C mapameTpamus;

MOJICJIUPOBATh pEajbHbIE CHUTyallud Ha S3bIKe anreOpbl, COCTaBIATH
BBIDAKECHHUSI, YPABHEHWS, HEPABEHCTBA W HX CHUCTEMBI [0 YCIOBHIO 33Ja4H,
UCCIIEZIOBaTh IOCTPOCHHBIE MOJEIHU C MCIOJIb30BAaHUEM ammapaTra aireopsl,
MHTEPIPETUPOBATH IMOJTYUYECHHBIN pE3yJIbTaT.

DyHKUuM U rpapuku:

CTPOUTh TpadUKU KOMMIO3ULIMU (PYHKUUNA C MOMOIIBI 3JIEMEHTapHOIO
UCCJICIOBAHUS U CBOWCTB KOMIIO3UITUH IBYX (PYHKIIUN;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHMH U  HEpaBEHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOJHO  ONEpUPOBaTh MOHATHSAMHU: TpaUKH TPUTOHOMETPHUECKHX
dynKImi;

OpPUMEHATh (GYHKIUM Ui MOJCIHMPOBAHMS U HCCIEIOBAaHUS pealbHBIX
IIPOLIECCOB.

Hauasa MaTeMaTH4eCKOro aHajamusa:

UCIIOJIb30BaTh MPOU3BOIHYIO JUIsl MCCIIE0BaHUs (PYHKIMU Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOAUTh HauOoJIblllee U HaUMEHbIIee 3HAaUeHUs (QYHKIIUN HEMpPEephIBHON Ha
OTpE3KE;

WCIIOJIb30BaTh NPOU3BOJAHYIO Uil HAXOXKICHUS HAWIYYIIETO PEIICHUS B
OPUKIAIHBIX, B TOM YHCIE€ COLHAIBHO-DKOHOMMYECKHX, 3aJadax, I
OTpe/eNieHUus] CKOPOCTH M YCKOPEHHs IIpolecca, 3adaHHOro (opMynnod win
rpaduxom;



CBOOOJHO OMEPHPOBATH TOHATHUSMU: TIEPBOOOpa3Hasi, OMPEACIEHHBIN
WHTETpaJl, HAXOJUTh TEPBOOOpPA3HBIC SJIEMEHTAPHBIX (YHKIWA W BBIYHCIATH
uHTerpan o popmyne Hetorona-JleiOnua;

HAXOJUTh IJIOMIAU TUIOCKUX (PUTYyp U 0OBEMBI TENl C TOMOIIBIO UHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEpPE
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pelarh NPUKIAIHbIE 3aJa4d, B TOM YHCIE COLMAIbHO-?)KOHOMHUYECKOTO U
¢u3nyecKoro xapakTepa, CpeCcTBaMH MaTEMaTHIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
Kosaun4vecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (uu¢posBbie)
n/n NPOrpaMMblI Bcero Kontpoabneie | [pakririecikue o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
MHO0KeCTBO IEHCTBUTENIbHBIX YNCET.
1 MHuorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHEHHBIX
ypaBHEHUU
2 Oynkuuu u rpapuku. CreneHHas QyHKIHS C 12 1
LIEJIbIM IT0KA3aTeIeM
3 Apudmernueckuii KOpeHb N-0il CTENEHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. IlokazarenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHS. 18 1
Jlorapugmuueckue ypaBHeHHUs
5 TpuronomeTpuuecKue BbIpa)KEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeTbHOCTH M MPOTPECCUU 10 1
Henpepsieubie Gpynkiuu. [IponsBonnas 20
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 5 5
3HaHUHI
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB 4 TeM (undposbie)
n/n MPOrpaMmbl Bcero Kontpoapueie | Ipaxkruueckue oOpa3oBaTeJibHbIE
padoThI padoTsbI
pecypcsl
1 HccnenoBanue GyHKINNA ¢ TOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBoOOpa3Hast u HHTETpAI 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanronaibHble, OKa3aTEIbHbIE U 24 1
norapuMuyecKkre HepaBeHCTBA
5 KommnekcHslie uncina 10
6 Harypanbnbie u 1enbie ynucna 10 1
Cuctemsbl palmOHaIbHBIX, UPPALMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX 12 1
ypaBHEHUU
8 3ara4yu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 16 9
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB JIeKTPOHHbBbIE
Ne Mara uugposbie
n/n Tewma ypoka Bcero Kourpobibie | Ipaxrireciie H3y4yeHHus | oOpa3oBaTeJIbHbIEC
padoThI padoThI pecypenI
1 [[MHOkeCTBO, ONIEpALIU HAJl MHOKECTBAMU 1
U UX CBOMCTBA
2 Juarpammsbl Diinepa-Benna 1
3 [IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO 1
anmapara JJs peleHus 3aaa4
Pannonansueie yrcna. OOBIKHOBEHHBIE U
4 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OeCcKOHEUYHbIE MIEpUOINYECKUE Apo0du
Parnmonanbshble uncna. OObIKHOBEHHBIE U
5 JECSTUYHBIE TPOOH, TTPOLICHTHI, 1
OecKOHEUYHbIE MEpUOINYECKUe 1poodu
5 [Tpumenenue apoGeil ¥ NPOLEHTOB ISt 1
pelIeHns IPUKIAIHBIX 3a7a4
7 [Ipumenenue apobeii u NPOIEHTOB IS 1
pelIeHns IPUKIAIHBIX 3a7a4
8 JeicTBuTenbHbIe uncia. ParmonanbsHbIe 1 1
UppalMOHAIIbHBIE YKCIIa
9 ApudmeTrrueckue ornepaum ¢ 1
JENUCTBUTENBbHBIMY YU CIIAMU
10 Monynb AeCTBUTEIBHOTO YUCIIA U €T0 1
CBOMCTBA




11

[TpuOnmxEHHbBIC BHIYUCICHUS, IPAaBUIIa
OKpYTJICHUS, IPUKUIKA U OL[EHKA
pe3ynbTaTa BEIYUCICHUN

12

OCHOBHBIE METO/IbI PEIICHUS LEIBIX U
JPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLlMOHAJIbHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI pEIICHUS LETBIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUN U
HEPaBEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
JleneHue MHOTO4JIeHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

16

MHorouseHsl ¢ HeTbIMU KO3 PUITECHTaAMHU.
Teopema Buera

17

Pemenue cuctem TMHENHBIX YpaBHEHHUI

18

Pemenne cucreM TMHENHBIX ypaBHEHU

19

Martpuua cucTeMsl JIMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTpULBl 2X2, €T0
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpuLpl 2X2, €ro
F€OMETPUYECKHUM CMBICI U CBOMCTBA;
BBIUHCJICHHE €r0 3HaYeHUS

21

[IpuMeHeHue onpenenuTes s peleHus
CUCTEMBI JINHEWHBIX YPaBHEHUU




22

Pemenne nmpukiaaHbIX 3aa4 ¢ OMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

23

Pemenne nmpukiaaHbIX 3aa4 ¢ IOMOILBIO
CUCTEMBI JINHEWHBIX YPaBHEHUN

24

KonrponsHas pabdora: "Panmonanbuble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JIMHEHHBIX ypaBHEHUI"

25

OyHKIMA, CTIOCOOBI 3a1aHus (PYHKITUH.
Bzaumno obpatusie pynkiun. Kommnosumus

byHKIUH

26

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus rpaduKkoB QPyHKIUI

27

OO6nacTh onpenesICHus] © MHOKECTBO
3HaueHul Gpynkuuu. Hynu dynkuumn.
[TpoMexyTKkH 3HaK MOCTOSIHCTBA

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuonnueckue pynkuuu. [Ipomexxyrku
MOHOTOHHOCTH (pYHKIIMU

29

MaxkcuMyMbl 1 MUHUMYMBI (YHKIIHH.
HauOonpiiee 1 HaMeHblIIee 3HAUEHUE
(GYHKIHMN Ha TPOMEXKYTKE

30

Jluneiinas, kBaJpaTu4Has ¥ JIpoOOHO-
TuHeHas QyHKIUU

31

DeMeHTapHOe HccieI0BaHNue U
MOCTPOCHHE TPAPHUKOB ITUX (PYHKITHIA

32

DneMeHTapHOe HccieI0BaHnue U
MOCTPOEHHE TPAPUKOB ITUX (PYHKIIHIA

33

CreneHsb ¢ 1eabIM oKka3areiieM. bunom




Hrrotona

CreneHs ¢ LICIBIM MOKa3aTelieM. buaom

34 HeroTona
CrenenHast pyHKIUS C HATYPAJIbHBIM U

35 eJIBIM noka3zaTeiieM. E€ cBolicTBa 1
rpadux

36 KonTponbhas pabora: "Crenennas
¢dbynkus. E€ cBoiictBa u rpaduk”

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTETeHU U €ro CBOWCTBA

38 ApudmeTnueckuii KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCITOBBIX BBIPAKEHUIH,
COJIEpIKAIMX CTENIEHU U KOPHHU

40 [IpeoOpa3oBaHus YUCTOBBIX BBIPaKEHUI,
COJIEpIKAIMX CTENIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCTIOBBIX BHIPAKEHUM,
COJIEprKaIlNX CTENEeHHU U KOPHU
WppanmonansHeie ypaBHeHNsA. OCHOBHbIE

42 METO/Ibl PELIECHUS NPPALMOHAIBHBIX
YpaBHEHUI
WppanmonansHele ypaBHeHNsA. OCHOBHbIE

43 METO/Ibl PEeIIeHUs UPPALMOHATIBHBIX
ypaBHEHUH
Hppaumonanbusie ypaBHeHUs. OCHOBHBIE

44 METO/Ibl PEIIeHUS UPPALMOHATBHBIX
YpaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUN




UPpaLMOHATILHBIX YPaBHEHHM

PaBHOCWIIBHBIE IEPEXOBI B PELLICHUH

46 UPPaLMOHAIBHBIX ypaBHEHUN

47 PaBHOCHMIIbHBIE ITEPEXO/BI B PELICHNUN
UPPaLMOHAIBHBIX YpaBHEHUN

48 PaBHOCHUIIbHBIE ITEPEXO/BI B PELICHNUN
UPPalMOHAIBHBIX YpaBHEHUN
CaoiicTBa 1 rpa@uK KOpHS N-0H CTENEeHU

49 Kak yHKIIMH 0OpaTHON CTETIEHHU C
HaTypaJIbHBIM [10Ka3aTelIeEM
CoiicTBa ¥ rpa UK KOpHS N-Oi CTEeHU

50 Kak (pyHKIMH 00OpaTHOI CTETIEHU C
HaTypaJIbHBIM [10Ka3aTeIeEM
KonrtponbHas padora: "CpoiicTBa u rpadux

o1 KOpHs n-ou creneHu. MppanroHanbHbIe
ypaBHEHHUS"

59 CreneHs ¢ palioHalIbHBIM IT0Ka3aTeNeM U
e€ CBOICTBA

53 CreneHs C palioHalIbHBIM I10Ka3aTeNeM U
e€ CBOICTBA

54 CreneHs ¢ paliioHaIbHBIM IT0Ka3aTeNeM U
e€ CBOMCTBA

55 IToka3zarenbHast GyHKIHA, €€ CBOWCTBA U
rpaduk

56 Wcnonb3oBanue rpaduka GyHKIUU A5
pelIeHns ypaBHEHUI

57 Wcnonb3oBanue rpaduka GyHKIUU A5

peLIeHus ypaBHEHUI




IlokazarennHBIC YpaBHCHHA. OcCHOBHBIE

58 METO/IbI PEIICHHS TTOKA3aTeIbHBIX 1
ypaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE

59 METOBI PEIICHUS TTOKa3aTeIbHbIX 1
ypaBHEHUU
[TokazarenbHble ypaBHeHMs. OCHOBHbBIE

60 METOBI PEIICHUS TTOKa3aTeIbHbBIX 1
YpaBHEHUU

61 Konrponsnas padora: "IlokazarenbHas 1
¢ynkuus. [TokazaTenbHble ypaBHeHUS"

62 Jlorapudwm uncna. CoiicTBa norapudma 1

63 Jlorapudwm uncna. CoiicTBa orapudma 1

64 Jlorapudm uncna. CoiicTBa norapudma 1

65 JlecsiTuuHBIE M HATYpaJIbHBIE JOrapu(MbI 1

66 JlecaTHUHBIE ¥ HaTypaJibHbIE JIOTapu(MBI 1

67 [IpeoOpazoBanue BeIpaXKEHUH, COAEPIKALTUX 1
Jorapupmbl

68 ITpeoOpa3oBaHue BhIpaXKEHUH, COEPKALIIX 1
Jorapu@msl

69 [TpeoOpa3oBanue BEIpaXKEHUH, COIEPKAIITIX 1
sorapupmbl

70 Jlorapudmuueckas pyHkus, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckas pyHkus, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIMM 115 1

pelIeHNs] YpaBHEHUM




Hcnons3oBanue rpaduka GyHKIUN 1715

3 peLIeHusl ypaBHEHUI
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METOBI peIIeHUs JIorapu(PMUIECKUX
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIE

75 METOBI peIIeHUs JIOTapu(HPMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/bI pelIeHUs JIorapu(PMUIECKUX
YpaBHEHUU

77 PaBHOCUIIbHBIE TTEPEXOBI B PEIICHNUN
Jorapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIbHBIE TTEPEXOBI B pEIICHNUN
Jorapu(pMHUUECKUX ypaBHEHUN

79 KonTtponsHas pabora: "Jlorapudpmuueckas
¢bynkus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC
YHCIIOBOT'O apryMeHTa

81 CuHyC, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCJIOBOIO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpEAEIEHUE TPUTOHOMETPUUECKUX

(GyHKIUI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 onpeieIeHUE TPUTOHOMETPHUIECKUX 1
(bYHKIMIA YUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJTBI 1

87 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJTBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpOKEHU I

01 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAYKEHU I

92 [TpeoOpa3zoBaHue TPUTOHOMETPHUECKUX 1
BBIpOKEHU I

93 [IpeoOpa3oBaHre TPUTOHOMETPHUUECKHUX 1
BBIpQKEHU I

94 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1

95 Pemenune TpuroHoMeTpUUECKUX YpaBHEHUN 1

96 Pemenne TpuroHOMETpHYECKIX YpaBHEHUH 1

97 Pemenune TpuroHoMeTpUUECKUX YpaBHEHUN 1

98 Pemenne TpuroHOMETpHYECKIX YpaBHEHUH 1

99 Pemenune TpuroHoMeTpUUECKNX YpaBHEHUN 1

100 Pemenne TpuroHOMETpHYECKUX YpaBHEHUH 1
KonrtponbHas pabora:

101 "TpuUroHOMeTprU4ECKUE BBIPAKEHNS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"

102 [TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHNUS 1

nocienoBaTebHoCcTeEd. MeTon




MaTeMaTHIeCKOMN HHAYKIIUU

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 moclie0BaTebHOCTH. VicTopus aHanm3a
0ECKOHEYHO MaJIbIX

104 Apudmernyeckas nporpeccus

105 ['eomerpuueckas nporpeccus

106 beckoHeuHO yObIBaroI1as reoMeTpruecKas
nporpeccus

107 CymMma OeckOHEYHO yObIBarolIen
r€OMETPUYECKON ITPOTPECCUH

108 JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.
Hucno e. DopMyna CIOKHBIX TPOLIEHTOB

109 JIMHEeNHBIN U SKCTIOHEHIIMAbHBIA POCT.
Yucino e. Dopmyna CI0KHBIX IPOLEHTOB

110 Hcnonb30BaHne Nporpeccuu Ajsi peeHus
peaJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa

111 KontponbHas padota
"[locnenoBarenbHOCTH U NTporpeccun”

112 HenpepriBHbIE QYHKIIMHN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIHIT

114 CaoiicTBa QYHKIIHI HEMPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa QYHKIIHI HEMPEPHIBHBIX HA
OTpE3Ke

116 MeTto MHTEPBAJIOB JUIsl PEIICHHUS

HEpPaBEHCTB




117 Meton HHTEpPBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

118 Meton HHTEPBAJIOB JUIsl PELLICHUS
HEPaBEHCTB

119 IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUMI 1715 pelieHus 3a1a4

120 IIpumMeHeHMe CBONCTB HENPEPBIBHBIX
GYHKIUH 1715 pereHusl 3a1a4

121 IlepBast u BTOpas npou3BoHbIC ()YHKIINU

y

122 Omnpenenenue, reOMETPUUYECKUNA CMBICTT
MPOU3BOIHOM

123 Onpenenenne, GU3NISCKUN CMBICIT
MPOU3BOAHOMN

124 VYpaBHeHHEe KacaTeTbHOU K TpauKy
byHKIIUN

195 VYpaBHeHHE KacaTeTbHOU K TpauKy
byHKIMH

126 [Tpon3BoHBIE dTIEMEHTAPHBIX (PYHKITHI

127 ITpon3BoiHbIE 3TIEMEHTAPHBIX (PYHKIIHI

128 [Tpou3BoaHast CYMMBI, IPOU3BEICHHS,
YaCTHOT'O M KOMITO3UIIMU (PYHKITUI

129 ITpou3BoaHasi CyMMBI, IPOU3BEICHHS,
9aCTHOTO ¥ KOMITO3UIINU (QYHKITHI

130 [Tpou3BomHAsT CYMMBI, IPOU3BEICHIS,
9aCTHOTO ¥ KOMITO3UIINU (PYHKITHI

131 Konrtponsnas pabora: "[IponsBonnas"

132 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS




3HaHuii: "YpaBHeHus"
133 [ToBTOpeHME, 00001IEHUE, CUCTEMATH3AIIHS 1
3HaHui: "OyHkuun"
134 HroroBas KOHTpoOJIbHAS paboTa
135 HroroBas KOHTpoOJIbHAS paboTa
136 HOBTOPGHI/IC, 0000111eHEe, CUCTEMATH3AIUS 1
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

KonTpoabHbie

Bcero
padoTshI

IIpakTuyeckue
padoThI

Jara
U3y4YeHUS

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IpumeHeHue nporu3BOJHON K
UCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K
WCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[TpuMeHeHrEe TIPOU3BOTHOM K
WCCJICIOBAHHIO (PYHKIIHIA Ha
MOHOTOHHOCTBH U OKCTPEMYMBI

IIpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ DKCTPEMYMBI

[IprMeHeHnne npon3BOIHOMN K
MCCIIeI0BaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHMIO (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HanOOIBIIIETO U

HaVMEHBIIIETO 3HAYECHHS HETIPEPBIBHOU

(GyHKIIMM Ha OTpe3Ke

Haxoxnenue HauOoJIbLIETO U




HAMMEHBIIETO 3HAYECHUS HeTIPEPHIBHON
(byHKIMHU HAa OTpE3Ke

Haxoxnenue Haubombiiero u
HAaWMEHBIIIETO 3HAUEHUS HETIPEPBHIBHOM
GyHKIIMM Ha OTpe3Ke

10

Haxoxnenue HanuOoJIbIIETO U
HAUMEHBIIIETO 3HAYCHHS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

11

Haxoxxnenune HanbopIIero u
HaWMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GyHKIIMM Ha OTpe3Ke

12

Haxoxxnenne HanOoJIBIIETO U
HAaWMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GyHKIIMHM Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM IS
HAXO0’KJICHUS HAaWJTy4lIero PelieHus B
MPUKJIAJHBIX 3a/1a4ax

14

[IprMeHeHne npon3BOIHOM IS
HaXO0X/ICHUs HAWIy4lIETrO PELICHUS B
IIPUKIIAIHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM 1S
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aIaHHoTo (hopMyIIoi win
rpadpukom

16

[Ipumenenre npou3BOIHOM 1S
ONpeAeNeHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3aIaHHOTo (POopMyIIOH WH
rpaduxkom




17

Kommo3zurus ¢pyHKIun

18 Kommo3zurus ¢yHKIui

19 Komnosunus GpyHkImii

20 ['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opas3bl ypaBHEHUN Ha
KOOPJMHATHOM IIIOCKOCTH

29 KonTponbhas padota: "Hccnenopanue
(GYHKIMHI ¢ TOMOLIbIO TPOU3BOAHOM"

93 [TepBooOpazHas, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 [TepBooOpazHbIe 37IeMEHTAPHBIX (QYHKITHI.
[IpaBuna Hax0Xx/A€HUS IEPBOOOPA3HBIX

o5 [TepBooOpasubie AeMeHTapHBIX (HYHKIIUN.
[TpaBuia HaX0XKJIEHUS IEPBOOOPA3HBIX

26 Wurerpai. I'eomeTpuuecKuil CMbICT
MHTETpaa

97 Boruncnenue onpeneia€éHHOro nHTerpana
1o popmyne Herotona-Jleitouuma

28 Brruncnenue onpeaenéHHoro HHTerpaia
o popmyne Herotona-Jleitoauma

29 [IprMeHeHne uHTerpana i HaXOXKACHUS
TJIOMIAJIEH TUIOCKUX (hUryp

30 [IprMeHeHne uHTerpana 1 HaXOXKACHUS
00BEMOB reOMETPUYECKHX TeT

31 [Tpumeps! pemenunit uddepeHaITbHbIX

ypaBHEHUU




[Tpumepsl pemennii nuddepeHImanbHbIX

32 .
ypaBHEHHI
MaremaTHuecKkoe MOJICIIUPOBAHUE
33 PEATBHBIX TPOIECCOB C TTIOMOIIIBIO
nuddepeHIHATbHBIX YPaBHEHUH
KonTtponsnas padora: "[lepBooOpasnas u
34
uHrerpan"”
35 Tpuronomerpuyeckue GyHKIIUH, HX
CBOWCTBA U TpapUKu
36 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U TpapuKu
37 Tpuronomerpuveckue GyHKIUH, UX
CBOWCTBA U TpapuKu
38 Tpuronomerpruyeckue GyHKIIHH, HX
CBOICTBa U TpaduKu
39 Tpuronomerpuyeckue GyHKIIHH, HX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKUX
40 YPaBHEHHUH C IIOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX
41 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEW TPUTOHOMETPHUUECKUX
42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
43 OT100p KOpHEW TPUTOHOMETPHUUECKUX

ypaBHEHUH € TOMOIIBIO




TPUTOHOMETPHUECKON OKPY>KHOCTH

Pewienne TpuroHOMeTpUYECKUX

44
HEPABEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

16 Pewienne TpuroHOMeTpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTprUeCcKUx
HEPABEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIUH.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHbIX HEPAaBEHCTB

51 OCHOBHBIEC METO/IBI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
JorapupMHUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEILICHUS
norapu(MHUIECKIX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS

JOrapu(pMHUECKUX HEPABEHCTB




OcCHOBHBIE MCTOJBI pCHICHUA

> UppalMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIBLHBIX HEPABECHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX HEPABECHCTB
50 OCHOBHBIE METO/IbI pEILICHUS
UppaIMOHAILHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemeHus
UpPPaMOHATIFHBIX YPaBHEHUN
62 I'paduueckue MeTobl pelIeHus
UppaLMOHATIBHBIX YPaBHEHUN
63 I'paduueckue MeTOIBI pemeHUS
NoKa3aTeIbHbIX YpaBHEHUN
64 I'padmaeckne MeTO B pemeHHS
NOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTObI pelIeHus
JorapupMHUECKUX HEPABEHCTB
67 I'paduueckue MeTo bl pereHus
norapu(MHIECKUX HEPABEHCTB
['padrueckue METO B! perIeHuUS
68 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
yYpaBHEHUN
I'paduueckue MeTo b1 peleHus
69 NOKa3aTeIbHbIX U JOrapu(pMUUECKUX

YpaBHEHUU




70

['padmyeckue METOIbI peIICHHUS
MOKa3aTeNIbHBIX U JIOrapu(OMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

72

KonTtponsHas pabdora: "HppannoHaibsHbie,
MOKa3aTelbHbIE U JJorapupMUUIecKue
HepaBeHcTBa"

73

KommuiekcHeie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

74

KommuiekcHeie uncna. Anredpandeckas u
TpUrOHOMETpHYecKasi GOpMBI 3arncu
KOMIUTIEKCHOTO YhCIia

75

Apudmernueckre onepanuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

ApudmeTrnueckue onepauu c
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0paxeHue KOMIJIEKCHBIX YHUCET Ha
KOOPJMHATHOH TIIOCKOCTH

78

N300parkeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCIT IJIA




peiieHus: GU3NYECKUX U T€OMETPUYECKUX
3a1a4y

KoHnTtposnbhas pabdora: "KomMruiekcHbie

82 |
qucia

83 HatypanbHble 1 1ienpie uncia

84 HarypanbHble U 11en1ble Yrciia

85 [IpumeHeHne npu3HaKOB JIETUMOCTH
LEJIBIX YUCEeIT

86 [TpuMeHeHne NIPU3HAKOB AETUMOCTH
LEJIBIX YUCEeIT

87 [TpuMeHeHne NIPU3HAKOB AETUMOCTH
uensix yrcen: HOJl u HOK

88 [IpumeHeHne npu3HaKOB JIETUMOCTH
uenbix yncen: HOJ{ u HOK

89 [TpuMeHeHre NPU3HAKOB JEINMOCTH
LEJbIX YUCEJI: OCTATKH [0 MOAYJIIO

90 [IpumeHenne npu3HaAKOB 1ETUMOCTH
LEJIBIX YUCEII: OCTATKH 10 MOIYJIIO
[TpuMmeHeHne NpU3HAKOB JENUMOCTH

91 LEJIBIX Yucell: anroput™ EBkinaa s
pelIeHus 3a/1a4 B LIEJIbIX YnciIax

92 KonTtponsHas pabdora: "Teopus nensix
gucen"
Cucrema ¥ COBOKYITHOCTb YPaBHEHUI.

93 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 CucreMa 1 COBOKYITHOCTb ypaBHEHUI.

PaBHOCHIBEHBIC CHCTEMEBI I CHCTEMBI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX ypaBHEHUI

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
ypaBHEHUI

OcCHOBHEBIE MCTOABI pCHICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUI

OCHOBHBIEC METOJIbI PEILICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(pMHUUECKUX
yYpaBHEHUHU

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(hMUIECKIX
ypaBHEHUU

[IprMeHeHne CHUCTEM K PEIIEHUIO
MaTeMaTUUYeCKUX 3ajad U 3a7a4 u3

101 Pa3IUYHBIX 00JaCTe HAYKH U PeabHOM
YKU3HU, UHTEPIPETALUs OTyYEHHBIX
pE3yJIbTaTOB

[IpumeHeHMe cUCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a]1a4 U 3a/1a4 U3

102 Pa3IUYHBIX 00JaCTel HAyKH U PeabHOM
KU3HU, HHTEPIPETAINS TTOTYICHHBIX

pe3ynbTaTOB




[IpriMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 U3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOU
YKU3HU, UHTEPIPETALUs [TOTYyYEHHBIX
pe3yJbTaTOB
KoHntposnbnas padora: "Cuctemsr

104 paloHaIbHBIX, HPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapUPMHUECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonanbHble HEpAaBEHCTBA C
napaMeTpamu

107 PanronanbHbIE CHCTEMBI € TapAMETPAMHU

108 WpparmonansHble ypaBHEHUS,
HEPaBEHCTBA C MMapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI C
napaMeTpamu

110 [Toka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

111 IToka3aTenbHbIE CUCTEMBI C TApAMETPaMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue CUCTEMBI C
napaMeTpamu

114 TpuroHomeTpruyecKkue ypaBHEHUS C
napaMeTpamu

115 TpuroHomeTpruyecKkue HEpaBEHCTBA C

napameTpamu




116

TpuronomeTpudeckue CUCTEMBI €
napaMeTpamu

117

[TocTpoenue u nccaeaoBaHue
MaTEeMaTUYECKUX MOJIEJIEH peatbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napamMeTpamMu

118

IToctpoenue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIli C MOMOIIBIO CUCTEM YpaBHEHUHN
C mapameTpamMu

119

IToctpoenue u uccinegoBaHue
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIli C TOMOIIBIO CUCTEM YpaBHEHUI
C mapameTpaMu

120

KonTponbnas padora: "3anaun ¢
napaMmerpamu’

121

[ToBTOpenue, 06001IIEHNE,
cuctemarusanus 3HaHui: "YpaBHeHUs"

122

[ToBTOpenue, 06001IIECHNE,
cucrtemarusanus 3HaHui: "YpaBHeHUs"

123

[ToBTOpenwme, 0600IIEHNE,
cucTeMaTH3anus 3HaHuil: "Y paBHEHHUS.
Cucremsl ypaBHeHUI"

124

[ToBTOpenwme, 0600IIEHNE,
cucremarusanus 3HaHui: "HepaBeHcrsa"

125

[ToBTOpenue, 060061IeHNE,
cucreMarusanus 3Hanuii: "HepaBenctra"

126

[ToBTOpEenme, 0600MICHNE,




cucrtemaTusanus 3Hanuii: "HepaBencraa"

[ToBTOpEHME, 0600IICHHE,

127 cucreMaruzanus 3Hanuii: "[IponsBognas u 1
e€ npumeHeHue"
[ToBTOpeHnue, 06001ICHNE,

128 cucreMarusanus 3Hanuii: "[IponsBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

129 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucTeMartu3alus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6odIIEHKE, 1
cucreMartusanus 3Hanui: "OyHkiun"

132 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

133 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3Hanui: "OyHkiun"

134 Hroroas koHTpobHas paboTa

135 HroroBast kKoHTpoOsIbHAS paboTa

136 [ToBTOpenue, 06o0IICHHE, 1
CHCTEMAaTH3aLMs 3HAHU I

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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