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MNOACHUTEJIbBHAS 3AIINCKA

Y4eOHbIil Kypc «AnreOpa W Hayalla MaTeMaTHYeCKOTO aHaIHM3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOTPaMME CpPEIHEro oOIIero oO0pa3oBaHUs, IMOCKOJIBKY, C OJHOU
CTOPOHBI, OH oOOecrne4ynBaeT WHCTPYMEHTAJIbHYIO 0a3y Juisi HM3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KypCOB, a C APYroi CTOPOHBI, (POPMHUPYET JIOTUYECKOE M a0CTPAKTHOE MBIIUICHHE
o0y4aromuxcsi Ha YpOBHE, HEOOXOIMMOM Ui OCBOCHHMsS HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUH, CIIOBECHOCTH U JPYrHX JUCHMIUIMH. B pamkax paHHoro ydeOHOro Kypca
oOydaromuecsi OBJAQJE€BAlOT YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HayKH, KOTopas
dbopMynUpyeT CBOM JOCTIKEHUS B MATEMaTHIeCKOi popme.

Y4eOHbIii Kypc anreOpbl U Hadall MAaTEMATHYECKOTO aHAllM3a 3aKJIaJbIBAET OCHOBY JUIS
YCIIEIIHOTO OBJIAJICHUSI 3aKOHaMU (PU3UKHU, XUMHUH, OWUOJOTMM, TOHUMAHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS HKOHOMUKH M OOLIECTBEHHOW >XW3HHU, IO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh WX IS
JMaIbHEWIero o0pa3oBaHUs W B TIOBCEJIHEBHOM JKM3HH. B TO jke BpeMs OBJIaJieHUE
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMHU aireOpbl 1 MaTeMaTUYecKoro aHajan3a
pa3BUBaeT YMEHHE HAaXOAUTb 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTb, JOKa3bIBaTh
YTBEPXKICHHS ¢ TOMOIIBI0 MHAYKIIUH U PACCYKAATh ACTYyKTUBHO, UCIOJIB30BaTh 0000IIEHNE U
KOHKPETH3aIuio, a0CTparupoBaHWE M AHAIOTHIO, (OPMHUPYET KPEaTMBHOE M KPUTHUYECKOE
MBIIIUICHHE.

B xome m3yuenus ydyeOHOro kypca «AnreOpa M Hayala MaTeMaTUYECKOTO aHaIM3a»
oOyJaromiyecss TMOJNy4aloT HOBBIM OMBIT PEIICHUS MPHUKIAIHBIX 33a4, CaMOCTOSTEIHHOTO
MOCTPOCHUS MaTeMaTHYECKUX MOJENEH pealbHBbIX CUTYyalllil, MHTEPIPETAlUU IMOTYyYEHHBIX
pelIeHU, 3HAaKOMSTCS ¢ MPUMEPaMU MAaTeMaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPaMH.

Y4eOHbI Kypc 00NagaeT 3HAYUTENbHBIM BOCIHUTATENBHBIM ITOTEHITMATIOM, KOTOPBI
peanu3yercss Kak yepe3 yueOHbIM Marepuan, crnocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUs, TakK W dYepe3 crnenuduky ydeOHOH  ACATENBbHOCTH, TpeOyromen
IPOJODKUTEIbHOM  KOHIEHTPAallMM BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YEHHBII pe3ynbTar.

B ocHoBe meroamku OOydeHHs] anreOpe W HavajlaM MaTeMaTHYeCKOro aHallu3a JICKUT
JeSTeIbHOCTHBIA IPUHLIUIT 00yUEHUSI.

B ctpyktype yuebHoro kypca «Airedpa u Hayana MaTeMaTHYECKOTO aHAM3a» BbIIEICHBI
CJIENYIOIIME COJEpKATEIbHO-METOAUYECKUE JUHUU: «Yuciia U BbUUCICHUS», «DYHKUUH U
rpadukn», «YpaBHEHUS U HEpaBeHCTBay», «Hadana MaremaTudeckoro ananmsay, «MHOKECTBa U
Joruka». Bce OCHOBHBIE coepKAaTEIbHO-METOAUYECKUE JMHUM M3Y4alOTCs Ha MPOTSKEHUU
JIBYX JIET OOYYEHHsS Ha YPOBHE CpeIHEro o0Imero o0pa3oBaHUs, €CTECTBEHHO IOTOJHSS APYT
Jpyra W TOCTENEHHO HAChIIIasChb HOBBIMH TeMaMH U pas3aenamu. [laHHbBIM y4deOHBIH Kypc
SBIISICTCS WMHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHAET B ce0e cojaep)KaHHEe HECKOJIBKHUX
MaTeMaTUYeCKUX AMCLUUIUINH, TaKMX Kak anreOpa, TPUTOHOMETPHS, MaTeMaTHYeCKUil aHalu3,
TEeOpusi MHOXKECTB, MareMaTudeckas joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBJIAJICBAIOT BCE Oojiee IMMPOKUM MATEMATHUECKUM aliapaToM, Yy HHUX MOCIEAOBaTEIHHO
(dopMHpyeTCsT M COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKyI0 MOJENb pealbHON
CUTyalluu, MPUMEHATh 3HAHUS, MOJY4YEHHbIE MPU H3YYEHUU Y4eOHOro Kypca, AJis pelieHus
CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHOW MaTeMaTUYeCKOW 3aJaud, a 3aTeM HHTEPIpPETUPOBATH
CBOM OTBeET.



CopepxarenpHo-MeTonUYecKass  JuHUS  «Yucna W BBIUMCIGHHS)  3aBeplIaeT
dbopMUpOBaHNE HABBIKOB HCIOJIH30BAHUS JIEHCTBUTEIBLHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odmiero oOpasoBaHusi 0co00e
BHUMaHue yjaemnseTcss (GOopMUpPOBAHUIO HABBIKOB PallMOHAIBHBIX BBIYUCIICHUHN, BKIIOYAIOIIUX B
ce0sl UCIONIb30BaHKE PA3NIUYHBIX (POPM 3alMCH YHUCIA, YMEHUE JeNaTh NPUKHUAKY, BBHITOJIHATH
npUOIMKEHHBIE BRIYUCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUS, paboTaTh C MATEMATHUECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIOUIMMCS MHOXECTBA HATYPAIbHBIX, IIENbIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YHCEN JOMOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxmom u3 aTux
MHO>KECTB pacCMaTpUBaIOTCS CBOWCTBEHHbIE eMy clienn(uuecKkre 3a1a4l U ONepaluu: JeleHne
HAIEJIO, OMNEPUPOBAHHWE OCTATKAMH Ha MHOXECTBE IIeNbIX YHCEN, O0coOble CBOMCTBa
paIMOHANIFHBIX M HUPPALMOHAIBHBIX YHCEN, apu(METHUECKHUE OMEpaIlii, a TaKKe W3BICUCHHE
KOpDHS ~ HAaTypaJbHOM CTENeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIEI0BAaTEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUS ISl PEIICHUS Pa3INYHbIX 3a/1a4 GOPMUPYETCS PEICTaBICHUE
0 €IMHCTBE MAaTEeMAaTHUKH KaK HAyKH U €€ PO B MOCTPOSHUH MOJIENIeH PealbHOTO MHPA, IIUPOKO
HCITONIB3YIOTCSI 0000ITICHNE U KOHKPETH3AITHSI.

Jlunus «YpaBHEHUSI U HEPABEHCTBA» PEaTU3yeTCs] HAa MPOTSHKEHUH BCEro OOydeHHUsS Ha
YpOBHE cpeaHero ooOmiero o0pa3oBaHuUs, IOCKOJIBKY B KaxkaoMm paszene IlporpamMmer
IPEIYCMOTPEHO peIIeHNEe COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOyuaronmecs OBIIAJEBAIOT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS pPalMOHAIbHBIX, HPPALMOHAIBHBIX, [OKa3aTelIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPAaBEHCTB M CHCTEM, a TakXKe 3ajady,
collepkanux mnapamerpsl. [lomydeHHBIE YMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIUI ¢ TOMOIIIBIO TPOU3BOTHOM, TP PEUICHUH MPUKIAIHBIX 3a7a4 U 3a/1a4 Ha HAXO0XKICHUE
HauOOJIBIINX U HAUMEHbIIUX 3HaueHUl QyHkuuu. JlaHHas comepxarenbHas JIMHUS BKIIOYAET B
cebs Takke (OPMHUPOBAHME YMEHUU BBITIONHATH PAacu€Thl 1Mo (GopmyiaaM, Tpeodpa3zoBaHUs
paIMOHANIFHBIX, UPPALMOHATLHBIX M TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAXKCHUH,
COJlepKallNX CTEeMeHu u Jjorapudmel. braromaps u3ydeHHIO anreOpanyecKkoro Marepuana
IMPOUCXOIUT JalibHEllllee pa3BUTHE ANTOPUTMHUYECKOrO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKUA AEIYKTUBHBIX pacCy:KIeHUI, paboThl C CUMBOJIbHBIMU
dbopMamu, IpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHJIC PABEHCTB M HEPaBEHCTB.
Anrebpa npeanaraet 3QGeKTUBHBIE HHCTPYMEHTHI JUISI PEIICHUS MTPAKTUIECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HAyKH.

CopepxarenpbHo-MeToanyeckass TuHUS «DyHKUMU U TpaUKU» TECHO NEpeIieTaeTcs c
OPYTMMH  JIMHUSIMH ~ y4e0HOrO  Kypca, TIOCKOIBKY B  KakOM-TO  CMBICIE  3a1aéT
MIOCJIEIOBATEIbHOCT ~ M3y4eHUs1  Marepuana. V3ydeHue  CTENEHHOW, II0Ka3aTeIbHOM,
jorapu(pMUUEcKOl U TPUTOHOMETPUYECKUX (DYHKIUH, UX CBOMCTB U TpadUKOB, HUCIOIb30BAHHE
byHKIMI UId pemieHusl 3aJad M3 JIpYrHX Y4eOHBIX MPEAMETOB U pealbHOW >KU3HH TECHO
CBSI3aHO KaK C MaTeMaTHUYEeCKHM aHAIU30M, TaK U C PEIICHUEM YpaBHEHHUH M HepaBeHCTB. [lpu
3TOM OOJbIIOE BHHMaHHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX]y Pa3IUYHbIMU BEIMYMHAMH, HCCIEA0BATh MOJIY4YEeHHbIE (YHKIIMH, CTPOUTH
ux rpadukn. Matepuanm 3TOW COJEp)KAaTeNbHOW JIMHWM HalleJIeH Ha pPa3BUTHE yMEHUH W
HABBIKOB, MO3BOJISIONINX BBIPAXKATh 3aBUCHUMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHONU (opme:
AHATUTUYECKOW, Tpadudeckoid U crnoBecHOW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIOCOOHOCTM K  OOOOHICHHIO W KOHKPETHU3AllHH,
HCITOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHast muHus «Hagyama mMaTeMaTHyecKoOro aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacIIUpUTh KPYr KaK MaTeMAaTUYECKUX, TaK M MPUKIATHBIX 3a7a4, JOCTYIMHBIX O0y4JaroIiumMcs,

3



TaK KaK y HUX MOSIBJISAETCS] BO3SMOXHOCTb CTPOUTH I'paUKU CIOKHBIX (PYHKLUH, ONPEAENATh UX
HanOOJIbIINE U HAUMEHBINE 3HAUYEHUS, BHIYUCIIATD TUIOMAAN GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTM U YCKOpEeHMs TpoleccoB. JlaHHas copep)kaTelbHasi JHHHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKHUX MOJeNel pealnbHbIX CHUTyalUi, MO3BOJSIET
HaXOJUTh HAWIyuyllee peIIeHUE B INPUKIAJHBIX, B TOM 4YHCJIE COLUAIBHO-YKOHOMHYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHajiHM3a CIIOCOOCTBYET pPa3BUTHIO
abCcTpakTHOTO, (OPMATBHO-IOTUYECKOTO U KPEaTUBHOTO MBIIIICHHUS, ()OPMUPOBAHUIO YMEHUN
pacro3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UCcKyccTBe. O0ydaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYEHHBIX B XOA€ PAa3BUTUS MaTEMATUKU KaK HayKH, U
00 UX aBTOpax.

CopnepxatenpHo-MeToAnYecKass JHHUAA «MHOXKecTBa M JIOTHKa» BKIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTU4YEeCKOM JIOTMKH. TeopeTHKO-MHO)KECTBEHHBIE
IPEJCTaBICHNUs NPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMAaTUKU M IpejularaloT Hambosee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIOKCHHH, OHH
CBSI3BIBAIOT pa3Hble MATEMaTHUECKUE TUCIUILIMHBI U UX MPHIOKEHUS B equHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXHOCTb OOy4YarolleMyCsli MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHMKHM M HCIOJIb30BaTh €ro JJs BBIPAXEHUS CBOUX MbIciel. [pyrum
BO)XHBIM MPU3HAKOM MAaTEMAaTUKHM KaK HAyKd CJEAyeT MPU3HATh CBOMCTBEHHYIO € CTpOrocTh
00OCHOBaHMH W  CJEOBAHHE ONPEACIEHHBIM MpaBHJIAM TOCTPOCHHS  JIOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTaMH MaTeMaTH4eCKOH JIOTHMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBILIIEHHUS] 00Y4aroIUXCsl, O3BOJSIET UM CTPOUTH CBOM PACCYXKJIEHUS Ha OCHOBE JIOTMUYECKUX
npaBui, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueOHOM Kypce «Anrebpa M Hayajlla MaTeMaTHYECKOTO aHalU3a» MPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YEeCKOI'O0  MOJAEIMPOBAHMSA,  KOTOpbIE  IPHU3BaHBl  CIIOCOOCTBOBATH
(OpMHMPOBAHUIO HABBIKOB IOCTPOCHMS MOJENEH pealbHbIX CHUTyallud, HCCIEIOBaHUSA ITHX
MoJeNiell ¢ TOMOIIBIO ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, WHTepHpeTauu
NOJYYEHHBIX PE3y/IbTaTOB. Takue 3aJaHusl BIUIETEHBI B KaXAbIM M3 pPaz[elioB MPOTPAMMBL,
IIOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IIMPOKO MCIOJIB3YeTCs Ui PELIeHUs MPUKIAIHBIX
3agad. Ilpm pemeHuM peanpHBIX NPAKTUYECKUX 33had  oOydaroliuecss pPa3BHBAIOT
HaOJI0AaTeIbHOCTh, YMEHUE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BATH
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh MpobdiiemMy. JlearenbHOCTh MO (OPMHUPOBAHUIO
HaBBIKOB PEILEHMs MPUKIIAAHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCe U3YUEHUs BCeX TEM Yy4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOIO aHATIU3a».

Ha u3yuyenue yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 4gaca: B 10 xmacce — 136 gacoB (4 uwaca B Henenmto), B 11 kmacce — 136 ywacoB (4 vaca B
HEJIEIIO).

B coorBerctBuM ¢ TpeOoBanusMu DenepanbHOro0 rocyJapCTBEHHOIO 00pa3oBaTeIbHOIO
CTaHJapTa OCHOBHOTO oOO0IIero o0pa3oBaHUs WM CpelHero oOmiero oOpa3oBaHWs JaHHAs
nporpaMMa paccuMTaHa Ha yaca 3a ToA Ha __ pabouux Hemenb (_ 4Yaca B HEJEII0),
OJIHAKO B COOTBETCTBHUH ¢ yueOHBIM TutaHoM ['BOY «JIHLIEIZ Ne 2 T.O. MAKEEBKA» B 2024-
2025 y4eOHOM TONy MpHU pacHpeiesieHnd YPOKOB COTJIACHO PACIHMCAHHIO IO JaTaM C y4eTOM
NPa3IHUYHBIX U BBIXOJHBIX JHEH KOJIWYECTBO YaCOB B KJIacce YBEJIMYCHO/yMEHBIIEHO 10

YPOKOB B TOA 3a cueT AoOamieHusi | ypoka B KOHIIE Y4eOHOTO roja st 000OIIeHHS
M3y4EeHHOTO MaTepuaia (yKa3aTh IPHIHHY)



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yucsa v BbIYUCTICHUSA

Pannonanbubie yncna. OOBIKHOBEHHBIC M JECSITHYHBIC APOOU, TMPOIEHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [lpumenenue qpodeit 1 MPOIEHTOB IS PEeIICHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciell 3HaHUW U peabHOU KU3HU.

JelictButenbHple uncna. PamuoHanbHBIE W HUppallMOHAIBHBIE 4Yucia. ApudmeTHyecKue
onepaluuy C JEUCTBUTEIbHBIMU 4YHMCIAMU. MOIysib IEMCTBUTEIBHOTO YKCIIA U €r0 CBOMCTBA.
[MpubnuxEéHHple BHIUMCICHHS, TpaBUia OKPYIJIEHUS, NPHUKUAKA W OIEHKa pe3yibTara
BBIYMCIICHHIA.

Crenens ¢ menbiM nokasareneM. bunom HeroTona. Mcrionb3oBanue moaxoasiie GopmMbl
3alUCH ACHUCTBUTEIBHBIX YUCEI JIsl PeIIEHUS MPAKTUUYECKUX 3aa4 U NMPEACTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypabHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM MOKa3aTeIeM M €€ CBOWCTBA, CTENEHb C JIEHUCTBUTEIbHBIM
MIOKa3aTeNEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHUHbIE U HATypaJIbHBIC JTOTapH(PMBI.

CuHyc, KOCMHYC, TAHT€HC, KOTAaHI'€HC YMCIOBOTO aprymMeHTa. APKCHHYC, apKKOCUHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIC TMPEOOpa3OBaHUs. YPaBHEHHE, KOPCHb YpPaBHEHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-ClieICTBUs. HepaBeHCTBO, pellieHne HepaBeHCTBA.

OcHOBHBIE METO/BI PEIICHUS] LEIbIX U APOOHO-pAIlMOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOM IEpEeMEHHOW. JleneHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAKCHHM, CONEPIKALTUX CTENIEHN U KOPHH.

WppauvonaneHble  ypaBHeHHMs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALMOHAIBHBIX
YpaBHEHUU.

[TokazarenbHbie ypaBHEeHUs.. OCHOBHBIE METO/Ibl PEIICHUSI TOKA3aTEIbHbBIX YPABHEHUH.

[IpeobpazoBanne BEIpaKEHHA, COJEPIKALINX JTOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHBIE METOJbI pEIIEHUs JIOrapupMUUYECKUX
YpaBHEHUU.

OcHoBHble TpHUroHOMeTprueckue Qopmynsl. [IpeoOpa3oBaHHe TPUTOHOMETPUIECKUX
BBIPAKECHUI. PellleHre TpUroHoOMeTpU4ECKUX YpaBHEHUM.

Pemienue cucteM JMHEHHBIX ypaBHEHHI. Marpuila CHUCTEMbl JIMHEHWHBIX YpPaBHEHUHU.
Onpenenurenb MaTpUllbl 2X2, €ro TreOMETPUYECKHl CMBICI W CBOWMCTBA, BBIYMCIEHUE €r0
3HAUYCHUS, IPUMEHEHUE ONPECIUTEIS ISl PEIICHHs] CUCTEMbI IMHEWHBIX ypaBHEHUM. Pemienue
MPUKJIAJAHBIX 337a4 C IOMOIIBIO CUCTEMBI JJMHEUHBIX ypaBHEHUM. McciaenoBanne nocTpOeHHOM
MOJIEJIN C TOMOILBIO MATPHI] U ONIPEACIIUTEIEH.

ITocTpoeHrne mMaTeMaTHYECKUX MOJIENICH peabHOW CHUTYallMu C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHMYECKUX 3a7ad U
3a[a4 U3 Pa3UYHbIX 00JIaCTel HAYKU U pealbHOW )KU3HH.

DyHKIUM U rpadpuku

OyHKIUs, crmocoObl 3amanus (yHKuuH. B3ammHO oOpatHbie (QyHKIMu. Kommosurus
¢ynkuunit. I'paduk pyHkumu. SnemeHTapHbIe TPpeoOpa3oBaHus rpauKoB QYHKIUI.
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OO6nacth onpeeeHns 1 MHOXKeCTBO 3HaueHui Gynakmuu. Hynu dyakuun. [TpomexyTku
3HaKonocTostHCTBA. YETHbIe M Heu€THble QyHKuuuU. Ilepmonmueckue ¢ynkuuu. ITpomexyTku
MOHOTOHHOCTH (yHKIMH. MakCUMyMbl 1 MUHUMYMBI QyHKUInU. Hambounblee 1 HauMeHbIIee
3HaYeHUs (PYHKIIMHU Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTU4Has U APOOHO-TMHEWHAs QYyHKIIUU. DJIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHass (pyHKIMS C HaTypaJbHbIM M II€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa ¥ rpaduK KOpHS N-OM CTENEHU KaK (YHKIIMA OOpaTHOM CTETNEHU C HATYpPaIbHBIM
MIOKa3aTeJEM.

[Toka3zaTtenbHast U norapupmuyueckas pyHKIUN, X CBOHCTBa U rpaduku. Mcnoas3oBanue
rpaduKoB QYHKIUH IS pellIeHUs ypaBHEHUH.

Tpuronomerpuyeckass OKpPYKHOCTb, OINpEJEICHHE TPUTOHOMETPUUECKUX (PYHKIIMIA
YUCJIOBOTO APryMEHTA.

OyHKIMOHATBHBIC 3aBUCIMOCTH B pPEaTbHBIX MPOIECCaX U SIBICHUSX. [ paduku pearbHBIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yecKoro aHajimsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs ITOCIEI0BaTEILHOCTEH. MeTon MaTeMaTHYeCKOM
MHAYKIMU. MOHOTOHHBIE M OTrpaHUYEHHBIE IOCIEA0BATENbHOCTU. VcTOpHs BO3HMKHOBEHUS
MaTeMaTHYECKOro aHalIN3a Kak aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reoMerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOUW MPOTPECCHUHU.
JIMHENHBIN M SKCHOHEHUHMAIbHBIM pocT. Yucno e. @opmyna CHOXKHBIX IPOLIEHTOB.
Hcnonp3oBanue mporpeccuu Ais peleHus pealbHbIX 3a/1a4 PUKIAIHOIO XapakTepa.

HemnpeppiBHBIE (GYHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpadUKOB
¢dbyakumii. ColicTBa (YHKIHMI HEMPEPHIBHBIX Ha OTpe3ke. METoJl MHTEPBAJIOB [JIS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HEMTPEPBHIBHBIX (DYHKLUH 7S peIIeHHs 3a/1a4.

[lepBas u BTopas npousBoHbIe GyHKIMHU. Onpenenenue, reOMeTpUIecKuii U GU3NIecKuit
CMBICJI POU3BOIHOM. Y paBHEHHE KacaTeIbHOH K TpaduKy G yHKIIHUH.

[TpousBoaHbie neMeHTapHbIX QyHKUUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIMU (YHKIIHH.

MHo:xecTBa M JIOTHKA

MHOecTBO, onepani HaJl MHOKECTBAMHU M UX cBoiicTBa. Jlmarpammel Diniepa—BenHa.
[IpuMeHeHne TEeOPETUKO-MHOKECTBEHHOIO anmnapara JJis OMNHCAHMS PEATbHBIX IPOLECCOB U
SIBIICHUM, IPY PEIICHUH 3a/1a4 U3 JPYTUX YU4EOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYeCKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUS.

11 KJIACC

Yucaa ¥ BLIYUCTIEHUS

HarypaneHuble u uenbie yucia. [IpuMeHeHuE NPU3HAKOB JACIMMOCTH IEIbIX YHCEI,
HanbOobpImi o0mmii nenutens (nanee — HOJl) u Haumenbinee obmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, aliropuT™Ma EBKkinaa 11s peieHus 3aa4 B LENbIX YUCIaX.

KomriekcHpie uncna. AnreOpandeckas W TPUTOHOMETpHYECKass (OpMBI  3alucH
KOMILJIEKCHOTO YHclia. ApuMeTHdecKue onepanuy ¢ KOMIUIEKCHBIMHU 4uciiaMu. M3o00paxkeHnue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU mockoctu. @opmyna Myaspa. KopHu n-oii ctenenu u3
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KOMIUIEKCHOTO 4ucna. [IpruMeHeHHe KOMIUIEKCHBIX 4YHCEN [UIsl pelleHds (GU3NYECKUuX U
reOMETPUUYECKHX 3a/au.

YpaBHeHUs M HEPaABEHCTBA

Cucrema 1 COBOKYITHOCTh YPaBHEHHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C IOMOIIBI0 TPUTOHOMETPUUIECCKOU
OKPY>KHOCTH. PerieHue TpuroHoMeTpuuecKiuX HepaBEeHCTB.

OcHOBHBIE METOIbI PEILICHHUS TOKA3aTeNbHbBIX U JOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIIEHUS UPPALIUOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE =~ METOABl  pEHIeHUsT CHUCTeM M  COBOKYNHOCTEW  palMOHAJbHBIX,
UPPAMOHATILHBIX, TOKA3aTEIBHBIX U JIOTAPHU(PMUIECKUX yPaBHEHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamHu.

[IpuMeHeHne ypaBHEHUH, CHCTEM M HEPABEHCTB K PELICHUIO MATEMAaTUYECKUX 3a1ad U
3alad U3 Pa3NUYHBIX O0JacTed HAyKW WM pPEaTbHOW JKU3HH, HHTEPIPETAIUs ITOTYYCHHBIX
pe3yJbTaTOoB.

DOyHKIUM U rpadpuku

I'padux kommosumuu ¢GyHkiui. ['eomerpudyeckue oOpa3bl ypaBHEHUN W HEPABEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, X CBOHCTBA U TPaUKH.

['paduueckne MeTOnapl pEIICHHWS YpaBHEHWW W HEpaBeHCTB. [ 'paduyeckne MeTOIbI
peuieHus 3a1a4 ¢ napaMeTpaMmH.

Wcnonb3oBanue rpadukoB (yHKIUNA 71 WCCICTOBAHHS MPOILECCOB U 3aBHUCHMOCTEH,
KOTOPBIC BOZHUKAIOT MPH PEIICHUH 3a/1a4 U3 APYTUX YIeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Hayana maTemMaTHuecKkoro aHajimsa

[IpumMeHeHne MpOM3BOIHON K MCCIEAOBAHUIO (PYHKIIUNA HA MOHOTOHHOCTh U 9KCTPEMYMBI.
Haxoxaenre HanOoIbIIero 1 HAMMEHbBIIIETO 3HAYCHU I HeTIPephIBHOW (DYHKIIMK HA OTpE3Ke.

[IpuMeHeHre TPOU3BOAHONW I HAXOXKACHUS HAWUIYUILIEro pEelIeHUs B MPHUKIATHBIX
3ajavax, AJs ONpeAeNieHUusT CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMyloil uiu
rpaguKoM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO IepBooOpa3HbIX. IlepBooOpa3HbIe 3EMEHTapHBIX
¢ynkuunii. [IpaBuna Hax0XA€HUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbICil HHTErpasia. Beraucienue onpenenéHHOro WHTerpaia
o ¢popmyne Hprorona-JleitOnuma.

[Ipumenenne wWHTErpana A HaXOXKACHHS IUIOMIANCH TUIOCKUX GUryp u o0bEMOB
r€OMETPUUYECKHUX TEJ.

[Tpumeps! pemennii nuddepeHIManbHbIX YpaBHEHUH. MaTemMaTinieckoe MOIeTupPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU DHepeHIINATbHBIX YPaBHEHHI.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIMI YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpamaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOI'O 4JIEHa POCCHMCKOro OOIIeCTBA, MPEACTABIEHHE O MaTEMaTHYECKHX OCHOBaX
(GYHKIIMOHUPOBAHHS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (QYHKIUSIMU U Ha3HAUCHUEM;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOKEHHUS K MPOILIIOMY U
HACTOALLEMY POCCUMCKOM MaTeMaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHUKEHHSAM POCCHUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUIKEHUU B
JIpYTUX HayKax, TEXHOJIOTUSAX, cpepax SIKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAHME JYXOBHBIX IICHHOCTEH  poccHUiiCKOro  Hapona, c(HOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUI HAyKH W AESITeNbHOCTHhIO YYEHOIO, OCO3HAHME JMYHOTO BKJIa/Ja B IMOCTPOCHHE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHUYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYash  3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ad, peIIeHUuH, pPacCyX ACHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMS:

c(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 3J0POBOI0O
u Oe3omacHoro oOpa3a >KW3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0pPOBBIO (310pOBOE
nuTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHIA W OTAbIXA, peryisipHas (pu3ndeckas akTUBHOCTD ),
bu3HYECKOe COBEPIICHCTBOBAHKE MPHU 3aHATHUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEIbHOCTHIO;,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE IICHHOCTH TPYIOJIO0US, HHTEPEC K pa3IuyHbIM chepam
npo(hecCHOHANLHON JeSTeNLHOCTH, CBSI3aHHBIM C MAaTeMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymieli mpodeccuu ¥ Pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4eckoMy OOpa3oBaHUIO W
€caM000pa30BaHMUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEILICHUU
MPaKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAINPaBICHHOCTH;

7) 3K0JIOTHYEeCKOTr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYNbTYpbl, IMOHUMAHUE BIHUSHUSA COLMAIBHO-
SKOHOMMYECKHUX TPOILIECCOB HAa COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpellbl, OCO3HAHUE
I00ANTFHOTO  XapakTepa  JKOJOTHYECKHX  MpoOieM, OpHEeHTalus Ha  [PUMCHEHHE
MaTeMAaTHYECKUX 3HAHUW U PEUIeHUs 3a1a4 B 00JacTH OKPYKAIOUIEH Cpelibl, TNIaHUPOBaHUE
MOCTYIKOB M OLEHKU WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKH U OOIECTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMAaTHUYECKON HAayKu Kak cepsl



YEJIOBEYECKON NIEATENBHOCTH, 3TANOB €€ Pa3BUTH M 3HAYMMOCTH JJIS PA3BUTHUS LMBUIM3ALUH,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MAaTEMAaTUYECKON KYJIbTYpOH KaK CPEACTBOM IIO3HAHMS MUDa,
TOTOBHOCTb OCYLIECTBIIATH IIPOCKTHYIO U UCCIIEI0BATEIBCKYIO NEATEIbHOCTh UHAUBUIYAIbHO U
B IpYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBrble JJornueckue aeiicTBUA:

BBISIBIISITH U XapaKTePU30BaTh CYIIECTBEHHBbIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYIUPOBATH OMPEICIICHUS  TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAIMM, OCHOBAHMS NSl 0000IIeHUs Hu
CpPaBHEHHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN34;

BOCTIPUHUMATh, (HOPMYIHPOBATH W MPEOOPA3OBBIBATH CYXKICHHUS: YTBEPAUTEIbHBIC H
OTpUIATENIbHbIC, eMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM U NpPOTHBOpeuust B (akTax,
NaHHBIX, HAOMIONEHUSX M  YTBEPXKICHHUSX, Mpe/uiaraTb KPUTEpUU JUIsl  BBISIBICHHUSA
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JienaTh BBIBOJbI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUH IO aHAJIOTHH;

IPOBOAMUTH CAMOCTOSATEIBHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKACHUN (MIpsMbIe U
OT TMPOTHUBHOIO), BBICTpPAWBATh AapryMEHTAMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpPATh CHOCOO pemeHus yd4eOHOW 3anaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh Haubonee MOAXOAAIIMH C YYETOM CaMOCTOSITENIBHO —BbIIEJICHHBIX
KpUTEPUEB).

Ba3oBrble ucciaenoBareLCKUeE AeliCTBHA:

UCIIO0JIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII MHCTPYMEHT IO3HAHUS, (OPMYIUPOBAThH
BOIIPOCHI, (UKCUPYIOIINE NPOTHBOpEYHE, NpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMHpPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIMIO, MHCHHE,

MPOBOJIUTh  CAMOCTOSITEIbHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIICIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMAaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCAa, BBISIBICHUIO
3aBUCHUMOCTEN MEXTy 00bEeKTaMHU, SIBICHUSIMH, TPOLIECCaMU;

CaMOCTOSTENbHO (hOpMYyIUpPOBaTH 00OOIICHHUS U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIICIOBAHHUS, OIICHUBATh JJOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
000011IEHHI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmaunmeii:

BBISIBIISITH JeDUIIUTHI HHPOPMAITUH, JAaHHBIX, HEOOXOJUMBIX JUIsl OTBETa HA BOIIPOC M IS
pelieHus 3a1a4u;

BEIOMpAaTh HMH(POpPMAIUIO W3 HCTOYHUKOB PA3UYHBIX THUIIOB, aHAJU3HPOBAThH,
CHUCTEMAaTHU3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3JTUYHBIX BHAOB U  (GopM
MPE/ICTABIICHHUS;



CTPYKTYpHpOBaThb  HMH(POPMAIMIO, TPEACTABIAT, €€ B  pasiuuHBIX  (opMmax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMM IO CaMOCTOSITENBHO  CHOPMYIHPOBAHHBIM
KPHUTEPHUSM.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbIE eliCTBUSA

Oo0menne:

BOCIIPHHUMATh U (DOPMYyITHpPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCIOBHSMHU W LEISIMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOIO TOYKY 3PCHHS B YCTHBIX M ITHCHhMEHHBIX
TCKCTAaX, JaBaTb MOACHCHUA IO XOAY PCIICHHUA 3aJdadd, KOMMCHTHPOBATH HOJ'Iy‘-IeHHBII\/'I
pe3yabrar;

B X0J/i¢ OOCYXXJEHHUS 3a7aBaTh BOIPOCH MO CYIIECTBY OOCYKIAaeMOM TEMBI, MPOOJIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOWCK PEIICHUS, COMOCTABISATh CBOM
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHUKOB JMAIOra, OOHApYKHUBATh pa3iMyhe M CXOJCTBO
MO3UIUH, B KOPPEKTHOH opMe GOpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAThl PEIICHUS 3aJaud, JKCIEPUMEHTa, WCCIICAOBAaHUS, MPOCKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (opMaTr BBICTYIUICHHSI € Yy4ETOM 3a4ad  MPE3CHTAUU |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHUBepPcaJbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanms:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/lauyd, BBIOMpATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBAThH
BapUaHTHI pEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJ1b, IMOLMOHAIbHBIN HHTEJJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTEIBHBIX TPOIIECCOB, WX PpEe3yabTaToOB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3ysibTaTa pelieHrs MaTeMaTHYeCcKoH 3a1auu;

pEeIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh MpPH pPEUICHUH 33/Ja4d, BHOCUTH
KOPPEKTHBBI B JIESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBATh COOTBETCTBHE pe3ylbTara LEIM U YCIOBHUSM, OOBSICHATH MPUYUHBI
JOCTHKEHHUS! WM HEIOCTH)KEHMSI Ppe3yNIbTaTOB JAESITEeIbHOCTH, HAXOAWTh OMIMOKY, /1aBaTh
OLIEHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEJIBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBAa KOMaHAHON U MHIMBUIYaJbHOW pabOTHI MpH
pelieHnd ydeOHBIX 3ajady, NPUHHMATh I1elNb COBMECTHOW JEsTeNbHOCTH, IUIaHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpenensaTbh BUIbI paboT, JOTrOBapHBAThCs, OOCYXAATh
MPOIIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCykIeHUsl, OOMEH MHEHWH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIIOJHATH CBOI YacTb pabOThl U KOOPIMHUPOBATH CBOM JAEWUCTBUS C
JIPYTUMH 4I€HAMH KOMAaH/blI, OIICHWBAaTh KAaueCTBO CBOETO BKJaJa B OOIIMH MPOIYKT IO
KpUTEpUSIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMO/ICHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI
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K xonmy oOydenuss B_10 kJiacce oOydaromuiics MONYYUT CISAYIONINE TMPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paloueil mporpamMMmbl yuyeOHOro Kypca «Anredpa W Havaa
MaTEMaTHUYECKOI 0 aHaJIN3a:

Yucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALIMOHATILHOE YHCIIO0, OECKOHEUHAs! eprUoanYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXXECTBA PAIllMOHAIBHBIX U JCHCTBUTEIHHBIX
4KCcell, MOYJIb IEUCTBUTEIBHOTO YUCIIA;

MPUMEHSTH IPOOH U MPOIEHTHI AJIs PEIIeHUs MPUKIAIHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U peabHOU KU3HU,

NPUMEHATh TPUOMKEHHBIC BBIUYUCIICHUS, TPABWIA OKPYIJICHHS, NMPHUKUAKY U OLEHKY
pe3ysibTara BIYUCICHNH;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IIeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3amUCH JIEHCTBUTENBHBIX YHCEN MJISl pElIeHMs] MPaKTUYECKUX 3aaad U
IIPEJICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTEICHH;

CBOOOHO OTEPUPOBATH MOHATHEM: CTEEHb C PAllMOHATIBHBIM TIOKa3aTelleM;

CBOOOZHO OMNEpUPOBATH IMOHATUSAMU: JorapudM 4Yucia, JECATHYHbIE W HaTypajbHbIE
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAQHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTaHT€HC YHCIIOBOIO apryMEHTA.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTH  MHOHATHUSAMH:  TOXIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIBHBIE YPABHEHHUS U YPaBHEHHUSI-CIEACTBUSA, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHble METOAbl PEIIEHUS pPalMOHAIBHBIX U JIPOOHO-pallOHAIBHBIX
YPaBHEHUH, IPUMEHATH METOJI UHTEPBAJIOB [l PEIICHNSI HEPAaBEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepPeMEHHOW, MHOTOWIEH C
HeNnbIMU KO3 dUIMEeHTaMH, KOPHH MHOTOUWIEHA, MPUMEHSTh JeJeHHe MHOrOWIeHa Ha
MHOT'OWIEH C OCTaTKOM, TeopeMy be3y n Teopemy Buera nns pemenus 3anay;

CBOOOJHO ONEpUPOBATh TMOHATHAMM: CHUCTEMa JIMHEWHBIX ypaBHEHHUU, MaTpHIla,
ONpEAEIUTENb MaTpULbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICH, HUCIOJIb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juisi BBIYUCICHUS €r0 3HAUYECHMs], IPUMEHATh ONPEACIUTENN ISl PEIICHUs
CHUCTEMBI JIMHEHMHBIX YPAaBHEHUN, MOJEIMPOBATH pEalbHbIE CUTYallUH C TOMOIIBIO CHUCTEMBI
JUHENHBIX YpPAaBHEHMH, HCCIENOBaTh IIOCTPOECHHBIE MOJEINM C IOMOLIbI0 MAaTpull H
OIpEeAEINTENEH, UHTEPIIPETUPOBATDH ITOITYYEHHBIN pE3yNbTaT;

WCITOJIh30BaTh CBOMCTBA JIEHCTBHUI C KOPHAMH JIJIsl TPEOOPa30BaHUs BBIPAKCHUH;

BBIMOJHATh MPEOOpa3OBaHUS  YHCIOBBIX  BBIPDAKEHUH, COAEpXKAIUX CTENeHH C
PalMOHATILHBIM [T0KA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOTapU(pMOB JUII NpeoOpa3oBaHUS  JOTapHPMHUUECKHX
BBIPAXKEHUI;

CBOOOZHO  OMEpUpOBaTh  MOHATHSIMH:  HMppAallMOHANbHBIE,  IOKa3aTeIbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUS, HAXOAUTh UX PELICHHs C MOMOLIbI0 PAaBHOCHIIBHBIX MEPEX0JI0B
WJIM OCYIIECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHUeckHe  (QopMyiabl Uil  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUN;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMbIe (OPMYITBI ISl pEIICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX ypaBHEHUH;
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MOJICIUPOBaTh PpEAJIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHsI, HEpPAaBEHCTBAa II0 YCJIOBHUIO 3a/1a4M, HCCIEN0OBaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM armapaTa ainreophl.

DOyHKuuM U rpapukm:

CBOOOJIHO ONEPHPOBATH MOHATHAMU: (YHKIIHS, CIIOCOOBI 3adaHusl (PYHKIIMH, B3aUMHO
oOparHble (QYHKUUHU, KOMIO3UIUS (DyHKIHMH, rpaduk (yHKIHMH, BBIIOJIHATH 3JIEMEHTapHBIC
npeoOpa3oBaHus rpaguKoB HyHKIIMIA;

CBOOOJHO OMNEpPUPOBATh IMOHATUAMHU: OOJIACTH ONPENENICHHS M MHOXXECTBO 3HAYEHUH
(GyHKLIUHU, HYTU QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA,;

CBOOOJHO OINEPHUPOBATH TMOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUHU, MEPUOIUYECKUE
(GyHKLIMH, TPOMEKYTKM MOHOTOHHOCTH (YHKUUH, MAaKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HauOoJIbllIee M HAUMEHbIIIee 3HaYeHNnEe (PYHKLIUU HAa IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: CTENEHHas (DYHKIMS C HATypaJbHbIM U ILEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMM C HaTypajJbHBIM U LIEJBIM MOKa3aTeleM, rpaduk
KOPHS N-Oi CTETEeHH KaK (PYHKIIUU OOpaTHOM CTENEeHU C HaTypaJlbHbIM IIOKA3aTeIeM;

ONEpUPOBATh MOHATUAMM: JIMHEWHas, KBaJpaTW4yHas U ApoOHO-IHMHEHHass (QyHKIUH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPA(PUKOB;

CBOOOJHO ONEpPHPOBATH MOHATUSAMH: IMOKa3aTelbHas M Jorapupmuueckas (yHKLIUU, UX
CBOWCTBA U IpadUKH, UCIIOIB30BaTh UX I'padUKHU AT pEIIeHUs] ypaBHEHUI;

CBOOOJHO ONEPUPOBATh MOHATHAMM: TPUTOHOMETPHUYECKAs OKPY)KHOCTb, ONpeAETICHHE
TPUTOHOMETPHUUYECKUX (DYHKLIUN YHUCIOBOIO apryMeHTa;

UCTOJIb30BaTh rpaduku (QYHKIUHA A7 MCCIEAOBAaHHUS MPOIECCOB M 3aBUCUMOCTEH TpuU
pelIeHNH 3a/a4 U3 JPYTUX Y4EeOHBIX NMPEIMETOB M PEANbHOM KU3HH, BBIpaXaTb (hopMylaamu
3aBUCUMOCTH MEXly BEJITUUYNHAMY;

Hayana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJHO OIEPUPOBATH MOHATHIMU: apupMeTHYecKass U reoMeTpudecKas Mmporpeccus,
0eCcKOHEeuHO yOBIBaIOIIasi FeOMETPUYECKasi MPOTPECCHs, TUHEHHBIN U SKCIIOHEHIUAIBHBIA POCT,
(opMyna CI0XHBIX IPOLIEHTOB, UMETh IPEJCTABICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUH VI PELIEHUs PealbHbIX 3a7a4 MPUKIATHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBATH MOHATHUSAMH:  IOCJIEJOBATEIbHOCTh, CHOCOOBI  3aJaHus
II0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHHYEHHBIE TIOCIIEI0BATEIbHOCTH, TIOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMAaTUYECKOI0 aHaJIM3a KaK aHajau3a OECKOHEYHO MaJlblX;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: HENpPEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCUMOTOTHI Tpaduka GyHKINY;

CBOOOJHO OIEpPHPOBATh NOHATHEM: (DYHKIMS, HENpepbiBHash Ha OTpE3Ke, NMPUMEHATH
CBOMCTBA HETIPEPBIBHBIX (DYHKIIMH JIJIs1 PEIICHUS 33724,

CBOOOJHO OIEpUPOBaTh MOHATUAMU: II€pBas M BTOpas IPOM3BOJAHBIE (DYHKIIHH,
KacaTenbHast K rpaduKy QyHKIUY;

BBIYUCIISAITh TPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKLUH, 3HaTh IPOU3BOIHBIC JIEMEHTAPHBIX (YHKINI;

UCIIOJIb30BaTh T€OMETPUUYECKUH U (U3NUECKUI CMBICI POU3BOIHOM /7S peIlIeHHs 3a/1a4.

MHuoxecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHIMU: MHOXKECTBO, OTIEPALIUU HaJl MHOXKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar Ui ONUCaHUs PeaibHBIX MPOLECCOB
U SIBJICHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4eOHBIX IPEAMETOB;
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CBOOOJHO OMNEpUpPOBATh MOHATHIAMH: OIpEIeNieHue, Teopema, YypaBHEHHeE-CIIEICTBHE,
CBOMCTBO MaTeMaTH4YEeCKOr0 OOBEKTa, JJOKA3aTeNbCTBO, PAaBHOCHIBLHBIC ypaBHEHUS U
HEpaBEHCTBA.

K xonmy oOydenuss B_11 kJiacce oOydaromuiics TMONYYUT CIEAYIONINE TPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paldoueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havasa
MaTEMaTHYECKOI0 aHaJIN3a:

Yucia U BLIYMCICHUA:

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: HATYpPaJIbHOE M II€JI0€ YHUCIO, MHOXECTBA
HaTypaJIbHBIX M LENbIX YHUCEN, UCIIOIb30BaTh NMPU3HAKU AeaumocTtu nenslx yucen, HOJ[ n HOK
HaTypaJIbHbIX YMCEJ AJIs PEeLEHUs 3a7a4, IPUMEHATh alroput™M EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTATKa IO MOJYJIIO, 3alIUChIBATh HATypaJlbHbIEC YUCIIA
B PA3JIMYHBIX TTO3ULIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJHO ONEPUPOBATh MOHATHAMH: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
Yrces, MPEICTaBIIATh KOMIUIEKCHBIC YHCa B aireOpandeckoi U TPUTOHOMETPUYECKoi (opme,
BBINOJIHATH apU(PMETUYECKHE ONIEPALIUU C HUMU U N300pakaTh Ha KOOPIMHATHOM MJIOCKOCTH.

YpaBHeHNs] 1 HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBAaTH  MOHATUAMHU:  HPpPALMOHANbHbIE,  IOKa3aTelbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUThH UX PEIICHUS C TOMOIIBIO PAaBHOCHIIBHBIX IIEPEX0/IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH PEIIEeHUH TPUTOHOMETPUUECKOTO YPaBHEHNUS;

CBOOOJHO OIEpUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPUMEHATh
HEo0XoauMBbIe (OPMYITBI ISl pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSMHU: CUCTEMA M COBOKYITHOCTb YPaBHEHUN U HEPABEHCTB,
PaBHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIICCTBUS, HAXOAUTh PEIICHUS CUCTEMBI U COBOKYITHOCTEU
palMOHAIBHBIX, WPPALUOHANBHBIX, IIOKA3aTENbHbIX U JIOrapU(PMHUUECKUX YpaBHEHUH W
HEPABEHCTB;

pemaTh palfoHANbHbIE, HUppalMOHANbHBIE, IIOKa3aTelbHbIe, JOorapupMmuyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COACPIKAILNE MOYJIA U TIapaMeTpBhI;

IPUMEHSATh TpapuuecKue METO/Ibl ISl PELIEHNs] YPaBHEHUI 1 HEPABEHCTB, a TaKXkKe 3a1a4
C mapaMeTpaMu;

MOJICNIUPOBATh pEAIbHbIE CUTyallMd Ha S3bIKE anreOphbl, COCTABIATh BBIPAKCHUS,
YPaBHEHHs, HEPAaBEHCTBA U MX CHUCTEMBI II0 YCJIOBHMIO 3aJa4, HCCICNOBAaTh IIOCTPOCHHBIC
MOJIENIU C UCIIOIb30BAHUEM allllapaTa ajareopbl, THTEPIPETUPOBATH MOIYYEHHBIA PE3ysIbTaT.

DyHKIUHA U IpaQUKH:

CTPOUTH TpapUKH KOMIO3ULIUHU (PYHKIUI C TOMOIIBIO 3JEMEHTApHOTO HCCIEIOBAHUS U
CBOMCTB KOMIIO3UIIUHU ABYX (DYHKITHI;

CTPOUTh TIeOMeTpUYeckHe o0pa3bl ypaBHEHHH M HEPABEHCTB Ha KOOPJMHATHOU
IJIOCKOCTH;

CBOOOTHO OTIEPUPOBATH MOHATHAMMU: TPAUKU TPUTOHOMETPUUECKUX (DYHKITHIA;

IPUMEHATh QYHKIMH U1 MOJETUPOBAHMSI U UCCIIEIOBAHUS PEAIbHBIX IPOLIECCOB.

Hauajia MaTeMaTH4eCKOro aHAJIM3a:

UCIIONIb30BaTh TPOU3BOIHYIO JUIsl UCCIEeOBaHHWS (YHKIIMM HAa MOHOTOHHOCTh H
9KCTPEMYMBI;

HAXOJHUTh HauOoJIbIlIee U HAaMEHbIlIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;
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UCTIOJIB30BaTh MPOU3BOIHYIO ISl HAXOXICHUS HAMIIYUIIETO PEIICHUS B MPUKIAIHBIX, B
TOM YHCJIE COIMAJIbHO-3KOHOMHUYECKHX, 3a/1a4ax, JUI OMpEAETICHHUS CKOPOCTU M YCKOPEHHS
npoiiecca, 3a1aHHOTO (OpMYIIOi Uil rpaduKoMm;

CBOOOJTHO OTICPUPOBATh MOHITHAMU: TIEPBOOOpA3HAsi, ONPEEIEHHBIA HHTETPAI, HAXOAUTh
NepBOOOpA3HbIC AJIEMEHTAPHBIX (YHKIHMHA W BBIYHUCISATH WHTErpain mo Qopmyne HproToHa-
Jletibunma;

HAXOJHTh IJIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C TOMOIILIO HHTETPAIIA;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJECIMPOBAHUHM Ha MPUMEpPE COCTABJICHUS
nuddepeHIMaTbHBIX YPAaBHCHHU;

pemaTh NpUKIaJHbIe 3a/1a4d, B TOM YHCIE COLHAIbHO-DKOHOMHUYECKOTO U (PU3MUYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIM3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoapubie  IMpaxririeckite o0pa3oBaTte/ibHbIE
padoThI padoTsbI pecypesI
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 MHorowiensl. PanimonanbHble ypaBHEHUS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1
LEJIBIM TTOKa3aTeIeM
3 Apudmerndeckuii KOpeHb N-0i CTETICHHU. 15 |
HppannonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHHUS
6 TpuronomerpudecKkue BbIpAKEHUS U ” |
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabubie  Ipakruteckue o0pa3oBaTejbHbIE
padoTsI padoThI
pecypcsbl
1 HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHas u uHTETpal 12 1
3 I'paduxu TPUrOHOMETPUUECKUX (DYHKITHA. 14 |
Tpuronomerpuueckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 24 |
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
HarypanbHblie u 1ienble yncina 10 1
Cucrembl paluoOHaIbHBIX, UPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3 AL 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
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