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INOACHUTEJIBHAA 3AIINCKA

VYueOHblii Kypc «AinreOpa W Havalla MaTeMaTHYECKOTO aHallM3a» SBISETCS OJHUM W3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero ooiiero o0Opa3oBaHUs, MOCKOJIBbKY, C OJHOMI
CTOPOHBI, OH OOecHne4YrBaeT WHCTPYMEHTANIbHYIO 0a3y Uid H3Y4YeHHs BCEX ECTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILICHHUE
o0yJaromuxcsi Ha YypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYyruX JUCHMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOydaroluecsi OBJAJIEBAIOT  YHHMBEPCAIbHBIM  SI3bIKOM COBPEMEHHOH HayKd, KOTopas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

Y4eOHbIil Kypc anredOpsl M Hayall MAaTeMaTHUECKOTO aHAJIM3a 3aKJIaJbIBA€T OCHOBY JJIS
YCIEIIHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWUOJOrMH, TOHUMAaHHUS OCHOBHBIX
TEHACHIIMIA pPa3BUTHS DKOHOMUKH M OOIIECTBEHHOW >XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX MJIS
JAIBHEWINETO0 O00pa3oBaHWs W B IIOBCEJIHECBHOH JKM3HM. B TO ke Bpemsl OBJIaJeHUE
a0CTPaKTHBIMHU U JIOTUYECKH CTPOTUMHU KOHCTPYKIUSAMHU anreOpbl U MaTeMaTUYeCKOro aHaan3a
pa3BUBAaeT YMEHHE HAaxXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH HCTHHHOCTH, JIOKa3bIBATh
YTBEPXKICHHS C TIOMOIIBI0 UHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpEeTH3alulo, a0CTparupoBaHUE U aHAJIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIIIUICHHE.

B xone m3yuenus ydeOHOro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOydaronuecsi MOJy4YarOT HOBBIM ONBIT pPELIEHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBHOTO
MOCTPOCHUS MaTeMaTHYEeCKUX MOJIeJed pealbHbIX CUTyalUH, UHTEpPIpETalud MOJy4YEHHBIX
pELIEHUH, 3HAKOMSTCS C IPUMEPAMU MaTeMaTHYECKHX 3aKOHOMEPHOCTEN B NPUPOJE, HAYKE U
HCKYCCTBE, C BBIIAIOIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIil Kypc o0sajaeT 3HAYMTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercss Kak uyepe3 ydeOHbI Marepuall, CHOCOOCTBYIOUIMI (POpMHUPOBAHHMIO HAYYHOIO
MHUPOBO33pEHHUs, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
IPOJODKUTEIPHON  KOHUEHTPAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YECHHBIN pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HayalaM MaTeMaTHUYECKOIO aHajau3a JIeXKHT
JeSTeIbHOCTHBIN MPUHIUI O0yYEHUSI.

B crpykType yueOHOro Kypca «Anredpa v Hayajga MaTeMaTUYeCKOr0 aHAJIN3a» BBIICICHBI
CIIEYIOIIME COAEPKATENbHO-METOAUYECKHE JUHUM: «Uucina U BblUUCICHUS», «DYHKIMM U
rpadukny, «YpaBHEHHUS U HEpaBEHCTBa», «Havama maTemaTnyeckoro ananmsay, «MHOXKECTBA U
Joruka». Bce OCHOBHBIE cOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3YYaroTCsl Ha MPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOpa3oBaHMs, €CTECTBEHHO IOMOIHSISA IPYT
Jpyra W TOCTENEHHO HAaChIIasgChb HOBBIMU TeMaMH M paszzienamu. JlaHHbI y4yeOHBIH Kypc
ABIIIETCS. WHTETPaTUBHBIM, IIOCKOJIBKY OOBEAMHSIET B ce0e CcoJepiKaHue HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anre0pa, TPUrOHOMETpPHs, MaTeMaTHUYEeCKUH aHalus3,
TEOpHsl MHOXKECTB, MaTremMaThyeckas joruka u npyrue. [lo mepe Toro kak oOydaromiuecs
OBIIaIeBalOT BcE Oojiee MIMPOKUM MAaTEMaTHYECKHM allaparoM, y HHX I[OCIeI0BaTeIbHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pPEaJbHOU
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYCHHBIE NMPU U3YUYEHUH Y4eOHOro Kypca, HJsl peuieHUs
CaMOCTOSITENILHO C(POPMYIMPOBAHHONH MaTeMaTH4eCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



CognepxxarenpHO-MeTOIMYECKass  JaUHUSA  «YHYucna W BBIUMCICHUS» — 3aBEpUIACT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTENBHBIX YHUCEN, KOTOpOE OBLIO HAYaTO Ha
YpOBHE OCHOBHOTO 00Iero odpazoBanus. Ha ypoBHe cpeanero odimiero oOpa3oBaHus 0coOoe
BHUMaHue yaemnseTcss GOpMHUPOBAHUIO HABBIKOB PAIlMOHAJBHBIX BBIYMCICHUH, BKIIOYAIOUINX B
ce0sl CIONb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
npUOIKEHHBIC BRIYUCIICHUS, OIICHUBATh YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MATEMATHUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolUIMMCsi MHOXECTBAa HATYypaJIbHBIX, IIEJIBIX, PAllUOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEN JOIMOIHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX ducell. B KaxaoM 3 3TuX
MHO>KECTB pPacCMaTPUBAIOTCA CBOWCTBEHHBIE eMy clielu(DUYECKUe 3a/1auu U Olepaluu: JeIeHne
HAIEJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXECTBE IIeNIbIX 4YHCEN, O0cCoOble CBOMCTBA
paloOHATBHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETHUYECKUE OIEepaluy, a TAaKKe M3BICUYCHUE
KOpHSL  HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACUIMPEHHMIO Kpyra HCIOJb3YEMbIX 4YHMCEl W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX MPUMEHCHHSI 1Tl PEIICHUS PA3IMYHBIX 33729 (POpMHUpYyeTCs MpeACcTaBIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKH U €€ POJIM B IIOCTPOCHUH MOJIETIEH peaibHOr0 MUPA, IIIUPOKO
UCIIOJNIB3YIOTCSI 0000IIEHIE U KOHKPETH3AIH.

Jluans «YpaBHEHHUS U HEPABEHCTBA» PEaTU3yeTCs] Ha MPOTSHKEHUH BCEro OOy4YeHHS Ha
YpPOBHE CpelHero oOmero o0pa3oBaHUs, IOCKOJIbKY B KaxiaoMm pazzaene I[IporpamMmbl
IPEIYyCMOTPEHO pEelIeHHEe COOTBETCTBYIOUIMX 3aaad. B pesynpraTe o0ydaromuecs: OBIaeBalOT
pa3IMYHBIMM ~ METOJAAMHU PEIIEHUS palUOHAIbHBIX, HPPALMOHAIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKXkKe 3ajad,
coaepxamux mapamerpbl. [lonmydeHHbIE YMEHMsI MIMPOKO HMCIOJIB3YIOTCS TPH HMCCIETOBAHUU
(GYHKIMA C TOMOIIBIO TPOU3BOAHOMN, MPU PEIICHUH MPUKIIAIHBIX 3a7a4 U 3a7a4 Ha HAXO0XK/IEHUE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui GyHKiuu. [lanHas comepikareiabHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBaHHWE YMEHUH BBIMONHATH pacu€Tel Mo (opmynaM, HpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATHHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUMN, a TaKKE BBIPAKEHUH,
colepxammx creneHn u Jjorapudmel. bmaromaps usydeHuio anredpandeckoro marepuana
MPOUCXOIUT JalibHEllliee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU JETYKTHUBHBIX PAacCyKICHHH, pabOThl C CHMBOJIBHBIMU
dbopmamu, TIpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTE B BUJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3QpGheKTUBHBIE HHCTPYMEHTHI JIJISl PEIICHUS MPAKTHIECKUX U €CTECTBEHHO-
Hay4YHBIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU Kak SI3bIKa HAYKH.

CopepxarensHo-MeToanueckass TuHUS «DyHKIMU U TpaUKU» TECHO MeperuieTaeTcs ¢
JpYTUMH  JUHUSMH  y4eOHOTO  Kypca, TIOCKOJIBKY B  KAaKOM-TO CMBICIEe  3a1aéT
MOCJIEIOBATEILHOCTh ~ M3Y4YEHUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTeIbHOM,
norapupMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpaMKOB, HCIOIH30BAHHE
GyHKIUE Ui pelieHus] 3a7ad W3 JPYTUX YYeOHBIX IMPEAMETOB U PEATbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKUM aHAJIM30M, TaK M C pelIeHHEM ypaBHEHUW W HepaBeHCTB. [Ipu
9TOM OOJBIIIOE BHUMAHHME yAenseTcs (OPMUPOBAHUIO YMEHHS BBIpaXaTh GopMyIamMu
3aBUCHUMOCTH MEXY pa3IMYHbIMUA BETUYMHAMH, UCCIIEAOBATh MONTYYCHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. Matepuan 3TOH coJepKaTeNbHOM JIMHUM HAaLEeleH Ha pPa3BUTHE YMEHUH U
HABBIKOB, MO3BOJIAIOIINX BbIpaKaThb 3aBHUCHUMOCTH MEXAY BEJIMYMHAMHM B pazIu4HON (opme:
aQHAJTMTUYECKON, TrpadudecKoil u cJIOBecCHOHW. Ero wu3ydeHwe CcrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AaIlWU,
HCIIOJIb30BAaHHUIO aHAJIOTUH.



CopepxarenpHas nuHHs «Hauana mMaTeMaTHuecKOTro aHaln3a» IMO3BOJISIET CYLIECTBEHHO
pacHIMpUTh KPYr KaK MAaTeMaTHYE€CKUX, TaK U MPUKIAJHBIX 33J]1a4, JOCTYIHBIX 00Yy4YaroluMCs,
TaK KaK y HHUX TMOSBISETCS BO3MOXHOCTh CTPOUTH IPAQHUKHU CIOKHBIX (DYHKIUH, OMPEICNIATh X
HauOOJIbIIME U HAUMEHbIINE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM U YCKOpEeHHs TmporeccoB. JlaHHas coziepxareinbHas JIMHUAA OTKPHIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUSI MATEMaTHYECKUX MOJEJIEeH pealbHbIX CHUTYyaluii, MO3BOJSET
HaxOJIUTh HaWJIydlllee pEelICHHWE B NPHUKIAJAHBIX, B TOM YHCIE COIMATbHO-2KOHOMHYECKHX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHaiu3a CHOCOOCTBYET pPa3BUTHIO
abCcTpakTHOrO, (hOPMATBLHO-IOTHYECKOTO0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHUIO YMEHUIN
pacmo3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3YJIbTAaTax, MOJYYEHHBIX B XOJI€ pa3BUTUS MAaTEMaTUKHU KaK HayKH, U
00 UX aBTOpAXx.

CopepxarenpHO-MeTOANYECKAsE JHHUS «MHOXKECTBAa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTHYECKOM JIOTUKU. TeopeTHMKO-MHOKECTBEHHBIC
MPEACTABJICHHUS TMPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTEMaTHKH W MpeyiaralT HamOosiee
VHUBEPCATbHBIA SI3bIK, OOBEAMHSIIONIMI BCE pa3felibl MaTeMaTUKH U €€ MPUIOKEHHH, OHU
CBSI3BIBAIOT pa3Hble MaTEMaTUYECKHUE TUCIUIUIMHBI U UX TPUIIOKEHUs B efuHoe 1enoe. [loatomy
BOXHO JaTh BO3MOXXHOCTh OOy4arloIeMycs IOHHMaTh TEOPETUKO-MHOKECTBEHHBIM SI3BIK
COBPEMEHHON MaTeMaTUKU U HCIOJNb30BaTh €ro JUIsl BBIPAXKEHHMS] CBOMX MbIciei. [pyrum
BaXHBIM IPU3HAKOM MaTEMaTHKW KaK HAyKH CJIeAyeT MPHU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMI ¥ CJE€IOBaHHE OMNpEeACNEHHBIM TpaBUIaM [OCTPOCHMS JOKa3aTelbCTB.
3HaKOMCTBO C AJIEMEHTAaMH MaTEMaTUYECKOW JIOTUKU CIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIUICHUS O0YYAIOIINXCS, TIO3BOJISIET UM CTPOUTH CBOM PACCYXKIICHUSI HA OCHOBE JIOTUYECKUX
npaBuil, GOPMHUPYET HABBIKK KPUTUYECKOTO MBITILIICHUSI.

B yuebHom kypce «Anrebpa W Hayala MaTeMaTUYECKOTO aHalM3a» IMPUCYTCTBYIOT
OCHOBBI ~ MAaT€MAaTHYE€CKOTO  MOJCIUPOBAHHUSA, KOTOpPbIE  MPHU3BAaHbI  CIOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJIEJIEH peaqbHbIX CHUTYalluid, HCCIEIOBAHUS STUX
MoJieJiell ¢ TOMOIIBI0 ammapara anreOpsl W MaTeMaTHYeCKOro aHaiu3a, HHTEpHpeTaruu
MOJIYYEHHBIX pe3yibTaToB. Takue 3aqaHusl BIUIETEHBbl B KXl W3 PA3[EOB MPOrPAMMBI,
MOCKOJIBKY BECh MaTepuall yueOHOTO Kypca HIMPOKO HCTOJIB3YeTCs NIl PEIICHUS MPUKIIATHBIX
3amau. [lpu pemieHMH peaNbHBIX TMPAKTHYECKUX  3a7ad  OOydJaroniuecss pa3BUBAIOT
HAOIOIaTEIbHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETHU3UPOBaTh Mpodiemy. JlesTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS MPUKIIATHBIX 33/1ad OPTaHU3yeTCs B MIPOIIECCEe U3YUEHUS BCEX TeM yueOHOTO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOTO aHATTU3ay.

Ha usydenue yueOHOro Kypca «Anredpa u Hadyajaa MaTeMaTHIECKOTO aHaTN3a» OTBOIUTCS
272 ygaca: B 10 xmacce — 136 yacoB (4 uvaca B Heneno), B 11 kmacce — 136 ygacoB (4 gaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoauieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs TPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalUoOHaNbHble uyucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMH 4YHCIAMH. MOAynb AEHCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IpaBWIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ neinbM nokasateneMm. bunom Herotona. Vcnonbs3oBanue noaxoasieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI Ul PEIIEHUS IPAKTUYECKUX 3aad U IPEJCTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JEWCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUs M HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeHCTBA.

OcCHOBHBIE METO/Ibl PEIICHUSI LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorowiensl OT OJHOM IIEpEeMEHHOM. JleleHMEe MHOrodjgeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodgduunentamu. Teopema Buera.

[TpeoOpa3oBaHs YMCIOBBIX BBIPAXKEHUH, COIEPIKALIUX CTENEHH U KOPHH.

Uppanuonaneuple  ypaBHeHUS. (OCHOBHBIE METOABl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS I10KA3aTEIbHBIX YPABHEHUI.

[Tpeobpa3zoBanue BbIpaKeHHM, ColepKalIiX Jorapudmal.

Jlorapudmuueckue ypaBHeHUS. OCHOBHbIE METOJbI pPEIIEHUS JIOrapu(pMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuyeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKuX ypaBHEHHM.

Pemenne cucreMm INMHEWHBIX ypaBHEHMM. MaTpuma CHUCTEMBI JIMHEWHBIX YpPaBHEHMI.
Onpenenurens MaTpulpl 2X2, €ro r€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIEHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MOJIEJIN C TOMOIIBIO MATPHIL M OIIPEAEITUTEIEH.

IlocTpoeHre MaTeMaTHYEeCKUX MOJENIECH peaJbHOM CUTYallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PELIECHUI0 MaTEMaTHMUYECKUX 3a7ad U
3a/1a4y U3 pa3InYHBIX 00JIaCTEH HAYKU U PEeaIbHOM KU3HHU.

DOyHKIUM 4 rpadpuKu

OyHKIus, crnocodbl 3amaHus QyHKuuu. B3ammuo obOpatnblie (yHkmuu. Kommosuius
¢ynkuunit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.



OO6nacth onpeneneHuss 1 MHOXKeCTBO 3HaueHui dyHkiuu. Hymu dynakauu. [IpomexyTku
3HaKonocTosHcTBa. YE€rHbie n HeuéTHhle QyHKUuU. [lepuogmueckue ¢yHkuuu. [TpomexyTku
MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl 1 MUHHUMYMBI (QpyHKIuu. Hanbomnpiiee u HauMeHbIIee
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GpyHKIMS ¢ HATYpalbHBIM W IENBIM IOKa3zareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (pyHKUHMKM OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH U pelIeHUs ypaBHEHU.

TpuronomeTrpuyeckass OKpPYXHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@yHKIMOHAIbHBIE 3aBUCMOCTH B pEalIbHbIX IPOIECCaX U SBJICHUAX. I'paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHus MOCIEI0BaTeIbHOCTEH. MeTo1 MaTeMaTH4eCcKon
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas  mporpeccud. beckoHeyHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEYHO YOBIBAIOLIEH I€OMETPHUYECKON MPOTpPECCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcno e. dopMmyrna CIOXKHBIX MPOLEHTOB.
Hcronbs30BaHne NPOTpeCCUu Il pELIEHUS PEANIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMM W WX cBoOWcTBAa. TOYkM pa3pbiBa. ACHUMOTOTHI TpadUKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HENMpEepbIBHBIX Ha OTpe3ke. MeToj MHTEpBAJOB JUIsl peIIeHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEephIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIMH. OnpeneneHue, TeOMETPUIECKU U HU3MIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaduKy QpyHKIIHH.

[Tpou3BoHbIE 3neMeHTapHbIX QyHKIUH. [Ipon3BoiHAs cyMMBbI, TPOU3BEICHUS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHo:xecTBa M JIOTHKA

MHOXecCTBO, Onepalvy HaJ, MHOXKECTBAMU M UX CBOMCTBa. Jluarpammel Ditiepa—Benna.
[IpuMeHeHnEe TEOpEeTUKO-MHOKECTBEHHOIO ammnapara Julisd ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, Teopema, CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCWIBHBIE YPABHEHHS.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

Harypanbabie u mensle uucna. [IprumeHeHHME NPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYJI0, airopuT™Ma EBKIIMIa 7151 penieHust 3a1a4 B LEJIbIX YUCIaxX.

KommiekcHpie uwncna. AnreOpandeckas W TPUTOHOMETPHYECKass (OpPMBI  3alUCH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHIECKHE ONEpaluu ¢ KOMIUIEKCHBIME Ynciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOM IockocTu. @opmyna Myaspa. KopHu N-oii ctenenu u3



KOMIUIEKCHOTO 4yucia.llpuMeHeHne KOMIUIEKCHBIX 4YHCeN [ pelieHus (QU3M4eckux u
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYIHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBusi. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKPY’KHOCTH. Penienue TpuroHoMeTpuyeCKuxX HEPaBEeHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  pELIEHUS CUCTEM U  COBOKYIIHOCTEH  pallMOHAaJbHBIX,
UPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPaBHECHHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3a7a4 U3 Ppa3IMYHbIX oO0JacTedl HAyKW M peajbHOW JKHU3HM, HMHTEPHpPETAlUs IOJY4YEHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTONBI pEIICHUS YpaBHEHWH H HepaBeHCTB. [paduueckue MeToabl
peleHus 3a1a4 ¢ mapaMeTpaMH.

Ucnonbs3zoBanue rpadukoB (QPyHKIUN O HCCIEIOBAHUS TPOILIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEIMETOB U peaTbHON KU3HU.

Havana mareMaTH4eCKOro aHaJIu3a

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3adaHHOro (opMyiaod win
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
byuknuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eoMeTpudecKuil CMBICI MHTETpaia.BeluncieHrne OonpenenéHHoro MHTerpaia
no ¢popmyine Hetorona-Jleitoauna.

[IpumeHeHue uWHTerpana Uil HAXOXKAEHUS IUIOMAaAed IJIOoCKUX @uryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOIIBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA VYUYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh TPAKIAHCKOW TMO3MIIMK  OOydYaromierocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O HWIE€HAa POCCHUHCKOro OOIIECTBa, MPEJICTAaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aWMOJCUCTBOBATH C COIHMAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C X (PYHKIUSIMU H Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOILICHUE K JOCTUKEHUSIM POCCHICKHUX
MaT€MaTUKOB M POCCUUCKON MAaTeMaTUYECKOW IIKOJbI, MCHOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, 3TUUECKOTO MOBEICHHUS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH)KEHUI HAyKHM U AESTENbHOCThIO YUYEHOIO, OCO3HAHME JMYHOIO BKJIaJa B MOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTEeTUYECKOr0 BOCTIMTAHMSL:

ACTETUYECKOE  OTHOIIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, peUIeHWil, pacCcyXIeHUH, BOCIPUUMYHUBOCTH K
MaTE€MaTUYECKUM acleKTaM pa3jMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro obpa3a >XKU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3I0POBBIO (370pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEXKUM 3aHITUN U OTABIXA, PEryNsapHas (u3HuecKas akKTHBHOCTB),
(bu3HIEeCcKOe COBEPIIICHCTBOBAHUE TIPH 3aHSITHIX CIIOPTHBHO-030POBUTEIHHON IEATEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYly, OCO3HAHHE IICHHOCTH TPYIOJIOOUS, HHTEPEC K Pa3IUYHbIM cdepam
npo(hecCHOHANBLHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynaymied mpodeccut W pearru30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTHh K MAaTeMAaTHYE€CKOMY OOpa30BaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTDh JKOJIOTMYECKOW KYyJIbTYphl, TOHUMAaHWE BIHUSHUS COIHUAIBHO-
SKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
I00ANFHOTO — XapakTepa  JKOJOTHMYECKHX  Mpo0jeM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMaTUYeCKUX 3HAHWUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYXKAloUIeH Cpefbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUI JJIs1 OKPYKAOUIEH CPEJIbI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:



C(OPMHUPOBAHHOCTE  MHUPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHOW MPAKTHUKH, TOHUMAHME MaTEMAaTUYeCKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESITEIbHOCTH, 3TAllOB €€ pa3BUTHUS U 3HAUMMOCTH JUIsl pa3BUTHS LIMBWIN3ALINN,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH POCKTHYIO M UCCIIEN0BATEIbCKYIO NE€ATEIbHOCTh MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

Ba3oBble 1ornyeckue neiicTBus:

BBIABJIATE MW XaPAKTCPHU30BATH CYHICCTBCHHLIC IIPHU3HAKKW MATEMAaTUYCCKHUX O6’I)GKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH OINpEAENCHUS TMOHATHUH,
yCTaHABIIMBATh CYIIECTBEHHBIM NpHU3HAK KJacCU(UKAIMKU, OCHOBaHUSA i1 000OIIeHUs u
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIN3A;

BOCIIPHHUMATh, (OPMYJIHPOBATH W MPEeoOpa3OBHIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U MPOTHBOpeuus B (akrax,
JaHHBIX, Ha6JIIOI[eHI/I$[X u YTBCPKACHUAX, npeajaratb KpUTCpUun JJIS BBISIBIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JiefaTh BBIBOJBI C MCIHOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKIECHUU (IpsiMble U
OT TMPOTUBHOTO), BBICTpAaUBaTh AaApPryMEHTAIMI0, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpaTh crHoco® pemieHus YydeOHOW 3adaud (CpaBHHMBATh HECKOJIBKO BapHAHTOB
pelIcHuA, BBI6I/IpaTB Hauboee HOI[XO)ISIHII/Iﬁ C yLIéTOM CaMOCTOATCIIBHO BBIICIICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIOJIE30BATh BOIPOCHI KaK MCCIIEN0BATENLCKUI MHCTPYMEHT MO3HAHUA, POPMYTUPOBATH
BONPOCH], (UKCUpYIOIIME MPOTUBOpEUYHE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
(bopMHUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULINIO, MHEHHE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCJIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SIBICHUS, IMPOIIECCa, BBISIBICHUIO
3aBHUCHMOCTEH MCXKOY O6'BGKTaMI/I, ABJICHUSAMHU, IIPpOTECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 0000IEHUSI ¥ BBIBOJBI MO pe3ysibTaTaM IMPOBEAEHHOIO
HAOIIO/IEHUSI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000I1IEHHI;

IMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTHC IIPOLECCA, a TAKKE BbIABUIaTh IMPEAIIOJIOKECHUA O
€T0 pa3sBUTUHU B HOBBIX YCIIOBHAX.

Pabora ¢ nnopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAITNH, JAHHBIX, HEOOXOAUMBIX JJIsI OTBETA Ha BOIPOC U JJIS
pelIeHMs 3a1a4H;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaTh M HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BUAOB U (opMm
MIPE/ICTABIICHHUS;



CTPYKTypUpOBaThb  MH(QOpPMALMIO, MPEICTaBIATH €€ B  pa3IMuHbIX  (opMmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPUTEPHUSM.

KoMMyHUKAaTHBHBbIE YHHBepcaIbHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCIIPUHUMATh M (OPMYIMPOBATh CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH M LEISAMH
OO0IeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAaX, JaBaTb TIMOACHCHUA II0 XOAY pClICHHUA 3aJadd, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3ysbTar;

B XO0JZle 0OCYXIEHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEeMbI, IPOOJIEMBI,
penraeMoi 3a1auu, BHICKA3bIBATh MJICH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIOra, O6H3py‘)KI/IBaTI) pas3iniue U CXOACTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

IPE/ICTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIEPHMEHTa, MCCIEIOBAaHHS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C Yy4ETOM 33/a4 NpPE3CHTAMH |
0COOEHHOCTEN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranuzanus:

COCTABJIATh IUIAH, aJIFOPUTM pEIIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4EToM
UMEIOLINXCS PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOM MH(OpMaLIUHU.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TMPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CHOCOOaMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOIIEcca U pe3yibTaTa pelieHus: MaTeMaTUYeCKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3ylbTaTa LEIHM M YCIOBHSM, OOBICHATH HIPUYMHBI
JOCTMDKEHUSI WM HEJOCTIKEHHsI Pe3ysbTaTOB JESATEIbHOCTH, HAXOAUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pelieHMH y4eOHBIX 3a/1a4y, NpPUHUMATh IeJIb COBMECTHOM JIeATeNbHOCTH, IUIAHUPOBAThH
OpraHu3allMi0 COBMECTHOM pPabOTHI, pacrpeleniTbh BUIbl padoT, JOrOBapHBATHCS, OOCYXIATh
MIPOIIECC U PE3YbTAT pabOThI, 0000IIaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyNMNOBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUN, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBIIOJIHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAMH KOMAaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xoniy oOydenuss B 10 KJacceoOyJarOIIMiiCs TOJYYUT CIEIYIONIUE TMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLEHTHI JJIs PEIICHUs MPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciieit
3HAHUU U peaJbHOU KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPAaBWIA OKPYTJCHUS, MPHUKUAKY M OICHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHUEM: CTEMEeHb C IIeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN ISl PEIIeHHs MPaKTHYEeCKUX 3a7ad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOHO ONEPUPOBAThH OHATHEM: apUPMETUUECKUN KOPEHb HATYpaJIbHOM CTENEHU;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO ONEpUPOBATH IMOHATUSMU: JorapudmM 4Yucia, NECATHYHbIE M HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATHSIMH: CHHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHT'€HC YUCIOBOTO apryMEHTa.

YpaBHeHus1 U HepaBeHCTBa:

CBOOOJAHO  ONEpUpPOBaTH  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE, HEPaBEHCTBO,
PaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
ypaBHEHUH, TPUMEHSITH METO/I UHTEPBAJIOB IS PEIIICHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: MHOTOWIEH OT OJHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KOO UIIMEHTaMH, KOPHH MHOTOUIEHA, MPHUMEHSTHh JeJeHHEe MHOTro4ieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera s pemienus 3anay;

CBOOOZHO ONEpUpOBaTh MOHSTHUSAMM: CHCTEMa JIMHEHWHBIX YpaBHEHUH, MaTpHla,
ONpeAeuTeNh MaTpullbl 2 X 2 W €ro TeOMETPHUYECKUM CMBICI, HCIOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €r0 3HAUCHUS, MPUMEHITh OMPEIEIUTENN s PEeUIeHUs
CHUCTEMBbI JIMHEHHBIX YpaBHEHUM, MOJAEIHUPOBATH PEAIbHBbIE CUTYallMd C TMOMOIIBIO CHUCTEMBbI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIbI0 MAaTpull U
oTpeeNuTeNel, UHTePIPETUPOBATh MOTYYECHHbIN pe3ynbTar;

UCIIONIb30BaTh CBOMCTBA JEHCTBHI ¢ KOPHIMHU ISl MPpeoOpa30BaHusl BBIPAKEHU;

BBIMIOJHATh ~ MPEOOPa30BaHUS YHCIOBBIX  BBIPAKEHUH, COAEpXKAIIUX CTENEHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA  JIOTapu(MOB i  IpeoOpa3oBaHus  JIOTapU(PMUUYECKUX
BBIPAKECHMUI;

CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANHMOHANBHBIE,  IOKa3aTelbHBIE U
JorapuMuUecKue ypaBHEHHMsI, HAXOJUTh WX PELICHHUS C MOMOIIBI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISIS IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBICE  TpUTOHOMETpHuYeckue (GopMmyisl  Uisi  TpeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOZHO OMEpPUPOBATH TMOHATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, TMPUMEHSTH
HE00XouMbIe (POPMYIIBI TSl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI,

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHHsl (YHKLIUH, B3aUMHO
oOpatHble (QYyHKIIUH, KOMMO3ULMs (PyHKIUH, rpaduk (QYHKIUH, BBIOJHATH SJIEMEHTApPHBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEYETHBIE (PYHKIHMH, NEPUOAMYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIWH, MaKCUMyMbl U MHHHMMYMBI (YHKIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OTEPHPOBATH TMOHSATHSAMHU: CTENEHHass (DYHKIHMS C HATypaIbHBIM U IEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMH C HAaTypalbHBIM W LIENBIM IOKaszareiaem, rpaduk
KOpPHsI N-O CTeNeHH KaK PYHKIIMH OOpaTHOW CTENEHH C HATYpallbHbIM ITOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHas (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOZHO OMEpUPOBATH MOHATHAMH: TOKa3aTelbHas W Jjorapudmuyeckas QyHKIUHU, UX
CBO¥CTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pelICHHs YpaBHEHMIA;

CBOOOJTHO ONEpPUPOBATh TOHSATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTB, OIpENeIeHUe
TPUTOHOMETPHUYECKUX (DYHKIIUIH YMCIIOBOTO apTyMEHTa;

UCIOJIb30BaTh Ipaduku (QyHKIMH A7 UCCIeI0BaHMs MPOLIECCOB M 3aBUCHUMOCTEH INpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1y BeTUUYNHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: apupMeTHdecKas U TeoMeTpuyecKas Iporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NPECTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MIPOTPECCHH JUTS PEIICHUS PEATBbHBIX 33/1a4 MPUKIAHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBATH  MOHATHUSMH:  IOCJIEIOBAaTENLHOCTh, CHOCOOBI  3a/aHUS
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE M OPaHUYEHHBIE MTOCIIEA0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHam3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHUSMH: HEMpPEpBIBHBIC (YHKIIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEPBHIBHBIX (QYHKIIMM JJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUY;

BBIYUCIISAT TPOU3BOJHBIE CYMMBI, TPOU3BEICHHS, YaCTHOTO W KOMIIO3UIIMH JBYX
GbyHKIMI, 3HaTh MPOU3BOJHBIC AIEMEHTAPHBIX (PYHKIINIA;

HCIIOJIb30BaTh T€OMETPUUYECKUN M PU3NYECKUIT CMBICI TPOU3BOIHOM JUIsl pEeIlIeHUs 3a1ay.

MHuoxecTBa M JIOTHKA:

CBOOOTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEPALUU HaJl MHOXKECTBAMH;



HCIIOJIb30BaTh TEOPETUKO-MHOKCCTBEHHBIN anmapar sl ONHCAaHUS PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPY PELICHNH 33/1a4 U3 JPYTrUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATH TMOHATHAMU: OMNpEICICHHE, TEOopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonmy o0ydenuss Bll kJjacceoOydaroUmMiics TIOJYYUT CIEAYIOUIHE IPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HATYpaJIbHBIX U LENbIX YUCEN, UCIOIb30BaTh NIPU3HAKU AeauMocTy nenbix yucena, HOA u HOK
HaTypaJIbHBIX YMCEJl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIropuT™M EBKnia;

CcBOOOJIHO OIEpUPOBATh MOHATUEM OCTaTKa MO0 MOJYJII0, 3alUCHIBATh HaTypajbHbIC YHCIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJIEKCHbIC YHCIa B aNreOpandyeckol U TPUroHOMETpHUEcKoil dopme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh UX PEIICHUS C IOMOIIBIO PABHOCUIIBHBIX I1€PEX0/IOB;

OCYILECTBIISATH OTOOP KOPHEH NMpH pelIeHNH TPUTOHOMETPUUYECKOT'O YPaBHEHHUS;

CBOOOJHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, NPUMEHSTH
HeoOxoauMble (POPMYJIbI IJIs1 pELIEHHsS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUH U HEPaBEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CJIEICTBYS, HAXOAUTh PELIEHUs CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAJbHBIC, IOKa3aTelbHbIe, JorapuGMuiyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

NPUMEHSTh TpaduuecKre METObI JUIsl PELLIEHUs] YPAaBHEHUH 1 HEPAaBEHCTB, a TaKKe 3a/1a4
C IapaMeTpaMy;

MOJICIUPOBaTh pEAIbHbIE CUTyallMd Ha s3bIKE anreOpbl, COCTaBJIATh BBIPAKECHHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBUIO 3aJau4d, HCCIEAOBATH IIOCTPOCHHBIE
MOJIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MTOJYYE€HHBIH pe3ylbTar.

DyHKIUHN U TPaQUKH:

CTpOUTH TpapUKH KOMIOZULUHU (PYHKIHI C MOMOIIbIO 3JIEMEHTApHOTO MCCIEI0BAaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTpPOUTh TeOoMEeTpHYeckre oOpa3bl ypaBHEHHMH M HEPAaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: T'PpaUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

NPUMEHATH QYHKIMU 11 MOACTUPOBAHUS U UCCIEOBAHUS PEATbHBIX MPOLIECCOB.

Havajia MmaTeMaTH4eCKOI0 aHAJIM3A:

UCMOJb30BaTh MPOM3BOJIHYIO JUIsl HCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
JKCTPEMYMBI;

HaXOJUTh HauOoJIblIIee U HAaUMEHbIIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIB30BATh MPOU3BOAHYIO IS HAXOXICHUS HAWIYUYIICTO PEIICHHS B MPHUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JAJs ONPEACICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUACIATH WHTErpan mo Gopmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCIE COIHMATBLHO-YKOHOMHYECKOTO U (PU3UIECKOTO

XapakTepa, CpeaCTBaM MaTEMaTHICCKOI'O aHaIn3a.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoaunuecTBO 4acoB
Ne
HanmMeHoBaHMe pa3/iejioB U TeM MPOrpaMMbl KourtpoJabHbie
n/n Bcero

padoThI

MHOXECTBO IENCTBUTENBHBIX YKUcel. MHOTOWIEeHbI. PalinoHanbHbIE
ypaBHEHUS U HepaBeHCTBAa. CUCTEMBbI INHEUHBIX YPAaBHEHUM

2 Oyukuuu U rpaduku. CreneHHas GyHKIHS C LEIbIM ToKa3aTeneM 12 1
3 Apudmernaeckuit kKopeHb N-oii crenenu. MppannonanbHbIe 15 1
ypaBHEHUs
4 [TokazarenpHas pynkums. [lokasarenbHble ypaBHEHHS 10 1
5 Jlorapudmuueckas ¢pynkius. Jlorapupmudeckre ypaBHEHUS 18 1
6 Tpuronomerpuyeckue BoIpa)K€HUS U ypaBHEHUS 22 1
7 [TocnenoBaTeIbHOCTH M IPOTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 5 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

Ne Kosaun4vecTBo 4acoB
HaunmeHnoBaHue pa3aejioB M TeM MPOrPaMMBbI
n/n Bcero KonTtpoabHbie padoTsl
UccnenoBanue GyHKIMA ¢ TOMOIIBIO TPOU3BOIHOM 22 1
[TepBooOpasHast 1 HHTETpa 12
3 I'paduku TPUrOHOMETPHUECKUX (DYHKIIUH. 14 1
TpuroHomeTpruyecKkue HepaBEHCTBA
4 HpparmoHaibHble, TOKa3aTeIbHBIC M JJOTapH(pMUUCCKHE 24 1
HEPaBCHCTBA
5 KommiekcHbie uncna 10 1
6 HatypanbHble u nenbie yncna 10
7 CucreMbl paloHaTBHBIX, HPPANNOHAIBHBIX TTOKA3aTEIbHBIX U 12 1
JorapupMHUUECKUX YPaBHECHHUN
8 3amaqu ¢ mapameTpamMmu 16
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne KoaunuecTBO 4acoB
o/ Tema ypoxa KonTpobHbIe JdonmosHuTebHAsA
u Bcero paBoTI uHpopmanus
1 [[MHOXeCTBO, Onepalii HaJl MHOXKECTBAMHU U UX CBOMCTBA
Huarpammsl Ditniepa-Benna
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOI'O anapara JJisl peleHus 1
3a/1a4y
4 Pannonaneuelie yncna. OObIKHOBEHHBIE U ACCATUYHBIC APOOH, 1
IPOICHTHI, 0ECKOHEUHBIE TIEPHOAMUECKUE TpOoOH
5 Pannonaneuelie yncna. OObIKHOBEHHBIE U ACCATUYHBIC APOOH, 1
MIPOIIEHTHI, OECKOHEYHBIC TIEPUOHUYECKUE APOOH
6 [Ipumenenue nqpobeit ¥ NPOLUEHTOB JUIsl pEIIEHUs TPUKIIAIHBIX 1
3a/1a4y
7 [Tpumenenue apobeli U MPOIEHTOB AJIs PEIICHUS MPUKIIATHBIX 1
3a1a4y
8 JleiicTBuTenpHbIe YKcna. ParrionanbHble M UpPAlMOHAIBHBIE YUCIa 1
9 Apudmerndeckue onepanuu ¢ 1eHCTBUTETLHBIMU YUCIIAMH 1
10 Mopynp AeiCTBUTEIBHOTO YHCIIa U €0 CBOMCTBA 1
11 [TpubmmkEHHBIE BHIYHCICHUS, TpaBAIa OKPYrIEHUs, MPUKUAKA 1 1
OIICHKA pe3yJIbTaTa BbIUMCICHUN
12 OCHOBHLIev METO/IbI PEIICHUS LEbIX U APOOHO-PAMOHAIBHBIX 1
YpaBHEHU U HEPABEHCTB
13 OCHOBHHe: METO/Ibl PEIICHUS LEIbIX U JPOOHO-PALOHAIBHBIX 1
ypaBHEHUU U HEPABEHCTB
14 Bxonnas konTposbHas padota Ne | 1 1
15 MHoOrouaeHsl OT OJJTHON NEpeMEHHOM. JleleHre MHOro4sIeHa Ha 1
MHOT'OYJIEH C OCTaTKoM. Teopema besy
16 MHorousnens! ¢ nensiMu kodpdunrentamu. Teopema Buera 1




17

Pemienue cucrem JIMHEHHBIX YpaBHEHUM

18 Pewienne cucreM ITMHENHBIX YPABHEHUN
Marpuiia cucTeMbl TUHEUHBIX ypaBHEHUH. OnpeaenTeab MaTpUIlbl

19 2X2, ero reoMeTpUYECKUI CMBICII U CBOMCTBA; BHIYMCIEHUE €TO
3HAYEHUS

20 Onpvez[eJII/ITenL MAaTpHUIIbl 2%X2, €ro reOMETPUUECKU CMBICIT U
CBOMCTBA; BBIYMCJICHUE €TI0 3HAUCHUS

21 HpHMeHefine OTPENICTUTEINS 111 PEIICHUS] CUCTEMbI JTUHEHHBIX
YpaBHEHUN

29 Pewenne HPUKIA/HEIX 3324 C IOMOLIBIO CHCTEMbL JIMHENHBIX
ypaBHEHUU

23 Pewenne HPUKJIA/IHEIX 3324 C IOMOLIBIO CHCTEMbI JIMHENUHBIX
ypaBHEHUU

24 KonTponpHas padora Ne 2: "PanmoHanbHbIe YpaBHCHHS U
HepaBeHCTBA. CHCTEMBbl IMHENHBIX YPABHEHUN"

o5 OyHKIM, crioco0bl 3a1anust GyHKIU. B3aumMHo oOpaTHbIe
¢dbysakun. Komrmosumus ¢yHKImi

26 I'paduk Pynkiuu. dnementapHsie mpeoOpazoBanus rpaduKoB
byHKIMI

7 Ob6nacTp onpeaeneHuss © MHOXKECTBO 3HaueHu GyHKuuu. Hymu
¢dbyakuun. [TpomMexxyTku 3HaK MOCTOSHCTBA

8 Yérupie u Heu€THbIe pyHkuuu. [lepuoanueckue GyHKITUH.
[TpomexxyTK MOHOTOHHOCTH (PYHKITUU

29 Makcumymbl 1 MUHUMYMBI (yHKIIMH. Hanbospiiee 1 HauMeHbIee
3HaueHue (PYHKIIMH HAa IPOMEXKYTKE

30 JluneliHasi, KBaJpaTU4Has U TpOOHO-TUHEWHAS QYHKIUU

31 DNeMEeHTapHOE HCCIIeIOBaHUE U ITOCTPOEHHE IPaUKOB ITUX
byHKIMI

30 DneMeHTapHOe UCCIIEeIOBAHUE U MTOCTPOCHHE TPaPUKOB ITUX
byHKIHMA

33 Crenens ¢ 1enbM nokaszareneM. buanom Herotona




34 Crernens ¢ nensiM rnokasarenem. bunom Herotona 1

35 Crenennast GyHKIHUS C HATYpaJIbHBIM H LEJbIM MoKa3aTenem. E¢ 1
CBOWCTBA U rpad K

36 Kontponbnas padora Ne 3: "Crenennas pynkmnus. E€ cBoiicTBa 1
rpapux"”

37 Apudmerrdeckuii KOpeHb HATYpaIbHOM CTETICHH B €T0 CBOMCTBA 1

38 Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA 1

39 [Ipeo6pa3oBaHMsl YUCIIOBBIX BBIPAXKEHU, CONEPIKALUX CTENIEHU U 1
KOpHU

40 [Ipeo6pa3oBaHust YUCIOBBIX BBIPAXKEHHM, CONEPIKALIUX CTENIEHU U 1
KOpHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U 1
KOpHHU

42 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS 1
UppaLMOHATIbHBIX YPaBHEHUN

43 HppaunonanbHble ypaBHeHUsl. OCHOBHbBIE METObI PEIICHUS 1
UPpALMOHATIbHBIX YPABHEHUM

44 Wppannonanbubie ypaBHeHUs. OCHOBHBIE METO/IbI PELLICHUS 1
UppaLMOHATIBHBIX YpaBHEHUN

45 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUN UPPALUOHAIBHBIX YPAaBHEHUHN 1

46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUN UPPALMOHAIBHBIX YpaBHEHUH 1

47 PaBHOCWIBHBIE ITEPEXO/BI B PELICHUN UPPALUOHAIBHBIX YPAaBHEHUHN 1

48 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

49 CaolicTBa U rpauK KOpHsI N-0i CTENeHH Kak QyHKIMK 00paTHOM 1
CTENEHM C HATYPAJIbHBIM I10Ka3aTeIeM

50 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (yHKIIMKA 00paTHON 1
CTENEHH C HAaTypaJIbHbIM ITOKa3aTeeM

51 KonTponbnas padota Ne 4: "CpoiicTBa 1 rpaguk KOpHs N-oi 1
creneny. MppannonaibHele ypaBHeHUs"

52 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1




53 CreneHs ¢ palluOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
54 Crenens ¢ palluOHATBHBIM TOKa3aTeIeM U €€ CBOMCTBA 1
55 [ToxazaTenpHas GyHKIHS, €€ CBOWCTBA U rpaduk 1
56 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUsT YPAaBHEHUH 1
S7 Hcnonp3oBanue rpaduka QyHKIMM 111 PELICHUS YpaBHEHUH 1
58 [Toka3arenbHble YPaBHEHHS. OCHOBHBIE METO/BI PELICHUS 1
IIOKa3aTeIbHbIX YPaBHEHUN
59 [Toka3arenbHble YPABHEHHS. OCHOBHBIE METO/1bl PELLICHUS 1
MOKa3aTeIbHBIX YPaBHEHHUN
60 [Toka3arenbHble YPABHEHIS. OCHOBHBIE METO/1bI PELLICHUS 1
MOKa3aTeIbHBIX YPaBHEHHUN
61 KontponbHast padota Ne 5: "[lokazarenpHast GyHKIHS. 1
[loka3zaTenbHble ypaBHEHUA"
62 Jlorapudm yucna. CoiicTBa norapudpma 1
63 Jlorapudwm gucia. CBoiicTBa orapugma 1
64 Jlorapudwm yucmia. CBoiicTBa torapugma 1
65 JlecaTuuHble U HaTypaJibHbIE JTOTapr(pMbI 1
66 JlecaTHYHBIE U HATYypaAJIbHBIC JTOTapH (MBI 1
67 [TpeoOpa3oBaHue BbIpaXKEHU, COAECPIKAIMX JIOTapU(PMBI 1
68 [IpeobpazoBanne BEIpAKEHHIA, COACPIKAIMX JIOTAPUHMBI 1
69 [TpeoOpa3oBaHue BbIpaXKEHUH, COAECPIKAILMX JIOTapU(HMBI 1
70 Jlorapudmuueckas GyHKIUA, €€ CBONCTBA U rpauK 1
71 Jlorapudmuueckas GpyHKIus, €€ CBONCTBA U Tpaduk 1
72 Hcnonp3oBanue rpaduka GyHKIUHU AJIs peLICHUS] ypaBHEHHM 1
73 Hcnonp3oBanue rpaduka QyHKIMM U1 PELICHUsT YPaBHEHUH 1
74 Jlorapudmmueckue ypaBHeHUs. OCHOBHBIE METO/IBI PEIICHHS 1
JorapupMHUECKUX YpaBHEHUH
75 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEIICHUS 1

JorapupMHUUECKUX YpaBHEHHM




Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS

76 N 1
norapu(pMHUECKUX YpaBHEHHMA
27 PaBHocmn:HHe MEPEXObl B PEIICHUHU JIOTapH(PMHUIECKIX 1
ypaBHEHUI
78 PaBHocmn:Hme Hepexo/Ipl B PEUICHUH JOrapu()MUIECKIX 1
ypaBHEHHI
79 KonTponpHas padora Ne 6: "Jlorapupmudeckas: GyHKITHS. 1
Jlorapudmudeckue ypaBHeHHS"
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHT€HC YUCIIOBOTO apryMEHTa 1
81 CuHyC, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO apryMeHTa 1
82 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC YUCJIOBOT0 apryMeHTa 1
83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC YHCIOBOTO apryMEHTa 1
84 TpuronomeTrpuveckass OKpy>KHOCTb, OIIPEICIICHHIE 1
TPUTOHOMETPUYECKUX (DYHKIMI YHCIOBOTO apryMeHTa
85 TpuronomeTpuyueckasi OKpyKHOCTb, OIIPE/ICICHHIE 1
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIOBOTO apryMEHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIbI 1
89 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHU I 1
91 [Ipeo6pa3oBanue TPUTOHOMETPUUYECKUX BHIPAKEHUN 1
92 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BbIPAKEHU I 1
93 [IpeoOpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
94 Pemenne TpUroHOMETpUUECKUX ypaBHEHUI 1
95 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1
96 Pemienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1
97 Pemenune TpuroHoMETpUUECKUX ypaBHEHU I 1
98 Pemnienne TpUTOHOMETPUYECKUX YPaBHEHHIHA 1




99 Pemenre TpuroHOMETpUYECKUX YpaBHEHUN 1
100 | Pemenue TpUrOHOMETPHUYECKUX YpaBHEHUN 1
101 Kontponbnas padora Ne 7: "TpI/IF'(‘)HOMCTpI/I‘IeCKI/Ie BBIPAXKCHUS U 1
TPUTOHOMETPUUYECKUE YPABHEHHS
102 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3a0aHU OCIEN0BATEIHLHOCTEIA. 1
Metoa MateMaTH4eCKOM MHIYKIIUI
103 MOHOTOHHBIE U OTrpaHUYEHHBbIE MTOCIIeA0BaTeNbHOCTH. VicTopHs 1
aHanm3a 0ECKOHEYHO MaJIbIX
104 Apudmerrdeckas mporpeccus 1
105 I'eometpuueckas nporpeccust 1
106 beckoneyHo yObIBaroIasi reoMeTpruiecKasi mporpeccus 1
107 Cymma 0eckOHEYHO yObIBarOIIe reOMETpUUECKON IPOrPECCUU 1
108 JluneliHbIi ¥ 3KCcIOHEHIMANbHBIN pocT. Yucino e. Dopmyna 1
CJIO’KHBIX TPOLIEHTOB
109 JInHenHbII ¥ 3KCIOHEHIMANbHBIN pocT. Yucio e. opmyna 1
CJIO’KHBIX IMPOLIEHTOB
110 Vcnonb30BaHue MPOrPeccHt AJIs PEIIeHUs peasIbHBIX 3a/1a4 1
NPUKJIQJHOTO XapaKTepa
111 Konrponsnas padora Ne 8: "[locnenoBaTebHOCTH U Iporpeccuu’ 1
112 HenpepbiBHble QyHKIIUU 1 UX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI IpaduKOB HyHKIMH 1
114 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX HA OTPE3KE 1
115 CpoiicTBa (h)yHKIMI HENPEPHIBHBIX HA OTPE3Ke 1
116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1
117 MeTto1 MHTEPBAJIOB [IJIsl PELIEHHSI HEPABEHCTB 1
118 Metoa MHTEPBAJIOB JUIsl PEIIEHUST HEPABEHCTB 1
119 [IpumeHeHne CBOMCTB HENPEPHIBHBIX QYHKIUH JIJIsl pelIeHUs 3a/1a4 1
120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIMN IS peIIeHHs 3a/1a4 1
121 [lepBast u BTOpas Mpou3BOIHbIE (PYHKLINN 1




122 OrnpezeneHne, reOMETPUUECKHN CMBICIT TIPOU3BOHON 1
123 Onpenenenne, GU3MUECKUNA CMBICI MPOU3BOTHON 1
124 VYpaBHeHuUe KacaTebHOU K rpaduKy O yHKIIMH 1
125 YpaBHeHUEe KacaTeNbHOU K TpapuKy QyHKIUN 1
126 = IIpou3BojHBIC SIEMEHTAPHBIX (HYHKIUI 1
127 [Tpon3BogHBIC d7IEMEHTAPHBIX (DYHKITHI 1
128 [Tpon3BoiHAS CYMMBI, TPOU3BEICHHS, YACTHOTO U KOMITO3UITUU 1
byHKIII
129 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, YACTHOTO M KOMITO3HIIUN 1
byHKIMI
130 [IpousBoiHAS CyMMBI, IPOU3BEACHMSI, YACTHOTO M KOMITO3HIIUN 1
byHKIMI
131 Kontponbnas padota Ne 9: "IIpousBogHas" 1 1
132 Wrorosas koHTposibHas padota 10 1 1
133 [ToBTOpenue, 06061IeHNE, cucTeMaTH3aus 3HaHui: "OyHKkun" 1
134 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH 1
135 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIMS 3HAHUN 1
136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3alUsl 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 kiaace

n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoan
Bcero  Hble
padoThI

[ToBTrOpenue. Pemenne ypaBHeHnM
[ToBTopenue. @opmMyIibl TPOU3BOAHBIX

[Ipumenenue npou3BOIHON K HCCIEA0BaHUIO (PYHKUINN HA MOHOTOHHOCTb.

[TprMeHeHHe NPOU3BOIHOMN K UCCIEI0BAaHUIO (DYHKIMNA. DKCTPEMYMBbI
byHKUIUHA
[TpumeneHre MPON3BOIHON K TOCTPOCHUIO TPadUKOB (PYHKITHIA

~N O oA WN PP

BxonHas koHTposibHas paboTa

Haxoxnenne HanbobIIEro 1 HAUMEHBILIETO 3HAYEHHS HETIPEPHIBHOM
(GYHKLUU Ha OTpe3Ke

NN NN DS

[TpuMeHeHre NTPOU3BOIHOM /7151 HAXO0XKIEHHUS HAWTYUIIEero PELIeHus B
MPUKJIAJIHBIX 33/1a9aX

[TpumeHeHre TPON3BOTHON ISt OMIPEENICHHS] CKOPOCTH U YCKOPEHHS
npoiiecca, 3aJJaHHOro GopMynnoil uiam rpadgukom

10
11

Komnosunus pyskmmit

FGOMeTpI/ILIeCKI/Ie O6pa3H ypaBHeHI/Iﬁ Ha KOOpHHHaTHOﬁ IJIOCKOCTH

R RN

12

KonTponsnas pabora: "UccnenoBanue GyHKIMM ¢ TOMOIIbIO
IPOU3BOJIHON"

[EEN
[N

13
14

ITepBooOpa3Has, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

[TepBooOpazHble aneMeHTapHbIX GyHKIUH. [IpaBuna HaxoxaeHNs
epBOOOPA3HBIX

N

15
16

WHuTterpain. I'eoMeTpudecKnid CMBICI HHTETpasa

Brruucnenue onpeaenéHHoro uHrerpana no gopmyne Hetotona-

[EEY




JleliOHMIIA

17 [IpumeneHnue nHTErpaia sl HaXOXACHHS TUIOIAICH IITOCKUX (QUTyp 3

18 [Tpumenenne nHTErpaia Ui HaX0XKJICHNUS 00HEMOB T€OMETPUIECKHX TET

19 [Tpumepsl pemennii nuddepeHInanbHbIX YPaBHECHUH 1

20 MareMaTHuecKoe MOJICIIMPOBAHUE PEATTbHBIX MTPOLIECCOB C TOMOIIBIO 1
nudepeHIATbHBIX YPaBHEHUH

21 Kontposbnas padora: "[lepBoobpasznas u uHTErpan” 1

29 Tpuronomerpudeckue GyHKINHU, UX SBoﬁCTBa u rpaduxu. O6aacTb 1
OTIpeIeJICHUs] 1 MHOKECTBO 3HAUCHHH

23 TpI/I"FOHOMeTqueCKHe ¢byHKUMY, UX cBoiicTBa U rpaduku. YETHOCTD, 1
HEYETHOCTD, IEPUOTUIHOCTD

24 CgoiicTBa (hyHKIMH Y=COSX U e€ rpaduk 1

o5 CoiicTBa hyHKIMH Y=SINX 1 e€ rpaduk 1

26 CgoiictBa ¢ynkunu Y=tgX u e€ rpapuk 1

27 Ot60p KOpHEH TPUIOHOMETPHYECKHX YpaBHEHUH C TTOMOIIIO 5
TPUTOHOMETPUUYECKON OKPYKHOCTH

28 Pemenne TpuroHoMeTpuUECKUX HEPABEHCTB 3

29 KonTponsnas pabora: "['paduxu TpuronomeTpuueckux (yHKIui. 1
Tpuronomerpuyeckue HepaBeHCTBA"

30 OCHOBHBIEC METO/IbI PEIIEHUS TTOKA3aTEIbHBIX HEPABEHCTB 4

31 [TonyrogoBasi KOHTpOJIbHASA paboTa 1

32 OCHOBHBIE METO/Ibl PELIEHNUs Jorapu(PMUUECKUX HEPABEHCTB 4

33 OCHOBHBIE METO/IbI PEIICHUS] UPPALTUOHAIBHBIX HEPABEHCTB 4

34 ['padrueckue METOIBI PEIICHUST UPPANMOHATBHBIX YPaBHEHUN 1

35 ['padmyeckue MeToAbl peleHs MoKa3aTeNbHbIX YpaBHEHUN 1

36 I'padmueckue MeTo bl peleHHs JorapupMHUUECKUX HEPABEHCTB 1

37 I'padmueckue MeTo bl pelIeHHs TOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 1

ypaBHEHUU




['padmyeckue METOABI pelICHHS MOKA3aTeNbHBIX U JIOTapU(PMUUYECKUX

38 1
HEPABEHCTB

39 KonTtponbHas padora: "MppanuoHanbHble, TOKa3aTeIbHbIE U 1
norapudmuueckre HepaBeHcTBa"

40 KommuiekcHbie uncna. AnreOpanyeckas U TpUroHOMeTprudeckasi opMbl 1
3anMcH KOMIUIEKCHOTO YKClia

41 Apudmerrdeckue onepanuu ¢ KOMIIIEKCHBIMHA YUCITaMHU 2

42 N300pakeHne KOMILIEKCHBIX YMCEl HAa KOOPIMHATHON INIOCKOCTH 1

43 ®opmyna Myaspa. Kopau N-oif creneHn U3 KOMILUIEKCHOTO Yncia 2

44 [IpumMeHeHre KOMIUIEKCHBIX YUCEN U PeeHUs (PU3NIECKUX H 1
reOMEeTPUUECKUX 3aja4

45 KoHnTtposnbHas padora: "KomMruiekcHbie yncia" 1

46 HatypanbHble U 1enbie yrcia 1

47 [IpumeHeHre NPU3HAKOB JETMMOCTH LIEJIBIX YUCEN 2

48 [Ipumenenne npuszHakoB Aenumoctu nensix yucen: HOJ u HOK 1

49 [TpumeHeHre TPU3HAKOB IETMMOCTH IIENIbIX YHCEN: OCTATKU MO MOIYIIIO 1

50 [TpuMmeHeHne MPU3HAKOB IETMMOCTH IIENIBIX YHCEN: alropuT™ EBkinia 1
JUISI pEIIeHHUs 3a]1a4 B LIEJIbIX YHCIax

o1 KonTponbnas pabora: "Teopus nenbix yucen"

59 CucreMa ¥ COBOKYITHOCTh ypaBHEHUI. PaBHOCUIIBHBIE CCTEMBI U 5
CUCTEMBbI-CIIEJICTBUS

53 OcCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PallMOHAIbHBIX 1
YpaBHEHUU

54 OcCHOBHBIE METO/BI PEILIEHUS CUCTEM U COBOKYITHOCTEN UPPALMOHAIBHBIX 1
YpaBHEHUH

55 OcHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN MOKa3aTEeNbHbBIX 5
YpaBHEHUN

56 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U COBOKYITHOCTEN 5
Jorapu(MUIECKUX YpaBHEHUN

57 [IpumeHeHne cucTeM K pelIEHUI0 MaTEMAaTUYECKUX 3a/1a4 U 3a/1a4 U3 1




pa3IMYHbIX 00JaCTel HayKH U pealibHOM JKU3HU, MHTEPIPETalus
MOJTyYEHHBIX PE3y/IhbTaTOB
58 KonTtponbnas padora: "CrucremMbl palliOHAIbHBIX, UPPALIHOHAIBHBIX 1
MOKa3aTeIbHBIX M JIOTApU(PMUIESCKUX YpaBHCHUA"
59 PanmoHansHbIE ypaBHEHHs C TapaMeTpaMu 1
AI[MOHAJIbHBIE YPAaBHEHUS, HEPABEHCTBA C MapaMeTpaMu
60 %1 e €HMs, HEpPaBe e 1
61 HppanuonajibHble CUCTEMBI C IApaMeTpaMu 1
62 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C IMapaMeTpaMu 1
63 [Toxa3zaTenpHBIE CUCTEMBI C TApaMETPaMH 1
orapuMUUecKre ypaBHEHUS, HEPABEHCTBA C MMapaMeTpaMu
64 JI , 1
65 Jlorapugmuueckue CUCTEMBI ¢ TapaMeTpamMu 1
66 TpuronomeTpuyeckue ypaBHEHHS C MapamMeTpaMu 1
67 TpUroHomMeTprYEeCKUE HEPABEHCTBA C TapaMETPAMU 1
68 TpuronomeTpudecKue CUCTEMBI ¢ TTapaMeTpamMu 1
69 [TocTpoeHwme 1 UCCIIEIOBAaHHE MATEMATHYSCKUX MOJIEIICH PealTbHbIX 3
CUTYaIlMi C MOMOIIIBIO YPAaBHEHUN C TapaMeTpaMHu
70 KonTponbhas pabota: "3anaun ¢ napamerpamu” 1
71 [ToBTOpenue, 0600IIeHNe, CUCTEMATU3AIMs 3HaHU: "Y paBHEeHUS " 3
79 [ToBTOpenue, 0600IIeHNe, CUCTEMATH3AIIMS 3HAHUM: "Y paBHEHUS. 3
Cucremsbl ypaBHeHUN"
73 [ToBTOpeHue, 06001meHne, cucTeMaTu3anus 3HaHui: "HepaBencta" 3
74 [ToBTOpenue, 06001IeHUe, cucTeMaTn3aius 3Hanuit: "[IpousBonHas u eé 3
npumMeHeHue"
75 [ToBTOpenwue, 0600IIEHNE, CCTeMaTH3alusl 3HaHui: "MIHTerpai u ero 3
npuMeHeHue"
76 [ToBTOpenwue, 0600IIEHNE, CCTeMaTH3anusl 3HaHui: "OyHKIn" 3
77 HToroBast KOHTpOJIbHAS paboTa 2
78 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3alusl 3HAHUH 13
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






