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MNOSACHUTEJIbBHAS 3AITMCKA

VYuebHblii Kypc «Anrebpa M Hayaja MaTeMaTHUECKOTO aHajW3a» SBJSIETCS OJHUM M3 Hambojee
3HaYMMBIX B MPOrpaMMe CpeJHEro o0IIero o0pa3oBaHus, MOCKOJIBKY, C OJHOM CTOPOHBI, OH 00ECTIeYnBaCT
MHCTPYMEHTANBHYIO 0a3y Ui U3YyYeHHs] BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI,
(dopmupyeT oruyeckoe U abCTPaKTHOE MBIIICHHE 00yJalOMIMXCsS Ha YPOBHE, HEOOXOIUMMOM JIJIsi OCBOCHHS
nHpOpMATUKH, OOIIECTBO3HAHUSA, WCTOPHUH, CIOBECHOCTH W JPYrUX IUCUUIUIMH. B pamkax HgaHHOTO
y4eOHOTO Kypca OOydYaromIuecs OBIIAJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(hopMyIpyeT CBOM JIOCTIKEHUS B MaTeMaTHIECKOH (popme.

VY4eOHbIil Kypc anreOpbl U Hayall MaTEMAaTUYECKOTO aHAIM3a 3aKJIJBIBAET OCHOBY Uil YCIIEUITHOTO
OBJIQZICHUS 3aKOHAMH (DU3UKU, XUMUHU, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TEHCHIIUI Pa3BUTHS SKOHOMUKH
1 OOIIECTBEHHON XHM3HH, IO3BOJISICT OPHEHTHPOBATHCS B COBPEMEHHBIX HU(POBBIX U KOMIIbIOTEPHBIX
TEXHOJIOTHUSX, YBEPEHHO HCIIOJIL30BaTh MX JUIS JTAJbHEHIIEro 0Opa3oBaHus U B IOBCEAHEBHOM XM3HU. B TO
e BpeMsi OBJIa/IeHUe aOCTPAKTHBIMU M JIOTHYECKH CTPOTUMH KOHCTPYKIMSAMHU alnreOpbl 1 MaTeMaTHIECKOTO
aHanM3a pa3BUBAaET YMEHHE HAaxXOIHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTB, JOKA3hIBAThH
VIBEP)KIICHHsI C TIOMOIIBI0 HWHAYKIMM W PAaCcCyXJaTh JIEAYKTHBHO, HWCIOIB30BaTh 0000IIEHHE U
KOHKPETH3AINIO, a0CTparnpoBaHue U aHAIOTHIO, POPMHUPYET KPEaTHBHOE M KPUTHUYECKOE MBITIIICHHE.

B xozxe m3yuenus yueOHOro Kypca «AnreOpa M Hayala MaTeMaTUYECKOIO aHajIu3a» OOydaroliuecs
MOJTy9ar0T HOBBIA OTIBIT PEIICHUsS] MPUKIAIHBIX 3a/1a4, CaMOCTOSITEIHBHOTO TOCTPOCHUS MATeMaTHUYECKUX
MOJIeNield peambHBIX CHUTYallud, WHTEPIpETalMy TIOJYYCHHBIX pEIIeHUH, 3HAKOMSTCS C TpUMEpaMH
MaTeMaTHYEeCKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE M MUCKYCCTBE, C BBIIAIONIMMHUCST MAaTEeMAaTHIECKUMHU
OTKPBITUSIMU U UX aBTOPAMH.

VY4eOHbIi Kypc 00MagaeT 3HAaYUTETFHBIM BOCITUTATEIFHBIM MTOTEHITHAIOM, KOTOPBIN peann3yercs Kak
yepe3 ydeOHBIM MaTepHall, CIOCOOCTBYIOMUN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUsS, TaK U UYepe3
ciemuKy y4eOHOW JeATETBHOCTH, TpEOyromed MNpOJODKUTENbHOW KOHICHTPAllMM BHUMAaHWA,
CaMOCTOSITEIFHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 ITOJTyYEHHBIH pe3yIbTar.

B ocnoBe wMmeromukm oOydeHus anreOpe ¥ HadalaM MaTEMaTHYECKOTO aHalM3a  JIEKHT
NeATeTbHOCTHBIA NPUHIUI 00y4YeHUs.

B crpykrype yueOHOTO Kypca «Anrebpa M Hadajga MaTeMaTH4YeCKOrO AaHaIN3a» BBIIACICHBI
CIIEIyIOUINEe COJep)KaTeIbHO-METOqUYeCKue JMHUN: «Yucna M BelUUCICHHU», «DyHKIMM U Tpadukmy,
«YpaBHEeHUSI W HepaBeHCTBa», «Hawama maremarmueckoro aHammsza», «MHOKecTBa M JOTHKa». Bce
OCHOBHBIE COJICP)KATEIPHO-METOANYECKUE JIMHUM M3Y4aroTCs Ha MPOTSHKEHUH ABYX JeT OOydeHus Ha
YPOBHE CpeaHero oOmero oOpa3oBaHUs, €CTECTBEHHO IOMOJHSAA APYr JIpyra M IOCTEHNEHHO HACHIIasCh
HOBBIMU T€MaMU U paszenamu. [laHHbIi y4eOHbIH Kypc SBJISETCS HHTETPATUBHBIM, ITOCKOJIBKY OOBEANHSIET
B cebe coJepikaHHe HECKOJBKMX MaTeMaTHYeCKUX AWCIMIUIMH, TAaKUX KakK anreOpa, TPUTOHOMETpHS,
MaTeMaTU4ecKuil aHajaM3, TEOpHs MHOXECTB, MaTeMaTHuyecKas JIoruka u japyrue. [lo mepe Toro kak
oOydaromuecss OBJIaAEBalOT BcE OoJjiee MIMPOKUM MAaTEMaTHYECKUM aIllapaTroM, Y HHUX IOCIEI0BaTEIbHO
(dopMHpYeTCsI M COBEPLICHCTBYETCS YMEHHE CTPOMTh MAaTEeMaTHUECKYI0 MOJENb pPEaJbHOW CHUTYyalluH,
NPUMEHATh 3HAHWS, TOJyYCHHBIC NPU HW3YyYEHUH YYEOHOro Kypca, Ui PELICHUS CaMOCTOSTEIBHO
copMyTHpPOBaHHOI MaTEeMaTHYECKOH 3a1a4H, a 3aTeM UHTEPIIPETHPOBATH CBOW OTBET.

ConepxaTenbHO-MeToAMYECKast TMHUA «HHcaa U BBIYMCICHUS» 3aBepllaeT (popMUpOBaHHE HAaBBIKOB
UCTIOJb30BAHUS JIEHCTBUTENBHBIX YHCEN, KOTOpoe OBIJI0 HayaTo Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Ha ypoBHe cpenHero obmiero oo6pa3zoBaHus 0co00e BHUMaHHE YyJesseTcsl (OpPMHPOBaAHUIO
HaBBIKOB PAIlMOHAJIBHBIX BBIYMCICHHWH, BKIIIOYAIOIIUX B ceOs MCIOJIB30BAaHME PA3IMUYHBIX (OPM 3amUCH
quciaa, YMEHUE JenaThb NPUKUIKY, BBIMOJHATh HPUOIMKEHHBIE BBIUYMCIEHUS, OLCHMBATh YHCIOBbIE
BBIpQXKEHHUs, paboTaTh € MaTeMaTHMYeCKMMHM KOHCTaHTaMH. 3HAKOMbIE OOY4YaloOUIMMCS MHOXECTBA
HaTYypaJlbHbIX, LEJbIX, PALUOHANBHBIX U ACHCTBUTEIBHBIX YUCE AOTOIHIIOTCS MHOXKECTBOM KOMILIEKCHBIX
yucen. B kaxIoM M3 3THMX MHOXECTB pacCMaTPUBAIOTCS CBOMCTBEHHBIE eMy crenuduyeckue 3ajauu H
olepaluu: JeJICHHE Halello, ONepUpOBaHME OCTaTKaMM HAa MHOKECTBE ILIEJIBbIX YHCeN, 0COOble CBOMCTBA
palMoOHANBHBIX W HMPPALMOHAIBHBIX YHCEN, apu(pMETHUYEeCKHEe OIEepalud, a TaKKe H3BJICUCHHUE KOPHS



HaTypaJIbHOM CTENEHU HAa MHOXECTBE KOMIUIEKCHBIX uncen. biaronaps nocienoBaTebHOMY paclIMpPEHUIO
Kpyra HCIOJIb3yEMbIX YMCEJ M 3HAKOMCTBY C BO3MOXHOCTSIMHU HUX IPUMEHEHMS Ul PELICHMs Pa3IUYHBIX
3a1a4d GopMHUpyeTCs MPEICTABICHHE O SMHCTBE MATEMaTHKU KaK HAyKH M €€ pOJIi B MOCTPOECHUH MOJETeiH
PEATbHOTO MUPA, IHPOKO UCIOIB3YIOTCS 0000IIeHIEe U KOHKPETH3AIHSL.

JIuaus «YpaBHEHMS M HEPABEHCTBA» pEAIM3yeTCsl HA IMPOTSIKEHUM BCEro OOydeHHS Ha YpOBHE
cpeaHero oOmero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM pasnene lIporpaMMel MpeayCMOTPEHO peuIeHHe
COOTBETCTBYIOIIMX 3ahau. B pe3ynpraTe oOywaromuecsi OBJIAJEBAIOT PA3NIMYHBIMM METOJAMU PELICHUs
pallMOHANIBHBIX, HMPPAMUOHAIBHBIX, I[OKA3aTENbHBIX, JIOTAPUPMHUECKUX H  TPUTOHOMETPHUYECKHX
YpaBHEHHUM, HEPABEHCTB M CUCTEM, a TaKXKe 3ajay, CoJepKalux napaMmerpsl. [losryueHHbIe yMEHUSI IIUPOKO
MCTIOJIB3YIOTCS TIPH UCCIIEAOBAHNH (DYHKIUK C IOMOIIBIO MIPOU3BOJHOM, MPU PEIICHUH MPUKIIAJIHBIX 33124
U 3a/1a4 Ha HaXO’KJeHUE HauOOoJIbIINX U HAMMEHBIINX 3HaueHul ¢pyHkuuu. [laHHas cofepxKaTesbHas TMHUS
BKJIIOUAeT B ce0sl Takke (OpMHUpOBAHUE YMEHMH BBIMOJHATH pacuéThl Mo ¢GopMmysam, MpeoOdpa3oBaHUs
paloHaIbHBIX, UPPALIMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAXKEHUM, @ TAKKe BBIPOKEHUH, COJIepIKaIIUX
cTeneHn W jorapudmel. brnarogaps usydeHuro anreOpanyeckoro marepualia MpPOMCXOJUT JalibHenIIee
pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOIO MBIIUIEHUS oOydaromuxcs, (OpMHUPYIOTCS HAaBBIKU
JENYKTUBHBIX PacCyXJEHHUH, pabOThl C CUMBOJIbHBIMH (hOpMaMu, MpeACTaBICHUs 3aKOHOMEpPHOCTEH H
3aBUCHUMOCTEH B BMJIE PaBEHCTB M HepaBeHCTB. Airebpa mpemiaraeT 3()(eKTHuBHbIE MHCTPYMEHTHI IS
pelIeHrs MPAaKTUYECKUX U €CTECTBEHHO-HAYUHBIX 3a/1a4, HarJIsIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
sI3pIKa HAYKH.

CopepxarenpHo-MeToanuecKass JUHUS «DyHKIMU U TpaduKu» TECHO MeperieTaercs ¢ IpyruMu
JUHUSAMHU Y4eOHOTO Kypca, IOCKOJBKY B KaKOM-TO CMBICIE 3a/aéT TOCIeI0BAaTEIbHOCTh H3yUCHHS
Martepuana. M3ydyeHue creneHHo, Mmoka3aTenbHOM, JIOrapu(pMUUIECKOH M TPUTOHOMETPUYECKUX (PYHKIIMM,
UX CBOMCTB M rpa)uKoB, UCIOIb30BaHUE (PYHKUUI U pelIeHHs 3aad U3 IPYTUX y4eOHbIX MPeAMETOB U
peanbHON JKU3HM TECHO CBS3aHO KaK C MaTeMaTHMYeCKUM aHAJINM30M, TaK U C PELICHUEM YpaBHEHHH M
HepaBeHCTB. [Ipu 3ToM Oouibllloe BHUMaHUE yJelseTcss (OPMHPOBAHUIO YMEHHUS BbIpaxarb (hopMynaMu
3aBHCUMOCTHU MEXY Pa3IMYHbIMU BEJIMYMHAMHU, UCCIEN0BATh MOJIyYEHHbIE (DYHKIMH, CTPOUTH UX IpaduKu.
Marepuan 3Toil coaep>KaTeIbHOM JIMHMM HAIleJICH Ha pa3BUTHE YMEHUW M HAaBBIKOB, MO3BOJIIONIUX
BBIpAXKaTh 3aBUCUMOCTH MEXJ1y BEIMYMHAMH B pa3IMyHOM (opMe: aHAIUTUYECKOH, rpaduueckoil u
ciioBecHON. Ero wusydeHue cnocoOCTBYeT pPa3BUTHIO AJITOPUTMUYECKOTO MBILIUIEHHS, CIOCOOHOCTH K
0000I1IEHNIO M KOHKPETU3ALUH, UCII0Ib30BAHUIO aHAJIOT M.

CopnepxatenbHast tuHMs «Havyana MareMaTHUECKOTO aHalIKM3a» MO3BOJISET CYIIECTBEHHO PACIIMPHUThH
Kpyr Kak MaTeMaTH4eCKHUX, TaK W MNPUKIAAHBIX 337ad, JOCTYNHBIX OOyJarolMMCs, TaKk Kak y HHUX
HOSIBJIACTCSI  BO3MOYKHOCTh CTPOMTH TIpaMKH CIIOXKHBIX (YHKIMH, ONpenesaTh HMX HauOOoJIbIIME U
HaUMEHbIIME 3HAU€HMs], BBIYUCIATH IUIOIAAN (GUIYp U OOBEMBI TeJ, HaXOAUTh CKOPOCTH U YCKOPEHMS
nporeccoB. JlaHHas coaepakarenbHas IMHUSA OTKPIBAET HOBBIE BO3MOKHOCTH MOCTPOCHUS MAaTEMAaTHUECKUX
MojieNlel pealbHbIX CUTYyalUH, MO3BOJISIET HAaXOJIUTh HAWIydlllee PElIeHHe B IPUKIAJHBIX, B TOM 4YHCIe
COLIMAJIbHO-3KOHOMHUYECKHUX, 3a/layaXx. 3HAKOMCTBO C OCHOBAMHU MAaTE€MaTHYECKOI'0 aHaJM3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOIO, (POPMaIbHO-JIOTHYECKOTO U KPEaTUBHOTO MBILIUIEHUS, (JOPMUPOBAHUIO YMEHUMH
pacrio3HaBaTh IIPOSBJICHUS 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U McKyccTBe. OOyyaromuecs: y3HarT O
BBIJIAIOIINXCS pe3ysIbTaTax, HOJYyYeHHBIX B X0JI€ pa3BUTHUS MaTeMaTUKU Kak HayKd, U 00 UX aBTopax.

ConepxaTenbHO-MeToAMYeCKast TUHUS «MHOXKECTBa U JIOTUKA» BKIIOYAET B ce0s AJIEMEHThl TEOPUU
MHO>KECTB M MAaTEMaTHYECKOH JIOTMKU. TeopeTUKO-MHOXKECTBEHHbBIE IPEACTABICHUS ITPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH M MpeylaraloT Haubosee yHUBEpCalbHbIH s3bIK, 00BEANHAIONINN BCE pa3/iesbl
MaTeMAaTUKU U €€ IPUIIOKEHUH, OHU CBA3BIBAIOT pa3Hble MATEMaTHUECKUE TUCIMITIIMHBI U UX IPUI0KEHUS B
enuHoe nenoe. [loaroMy BakHO 1aTh BO3MOYKHOCTh 00y4aromeMycs MOHUMAaTh TEOPETUKO -MHOKECTBEHHBIN
S3bIK COBPEMEHHON MAaTEMAaTHUKHM U MCIOJIb30BaTh €ro Ul BBIPAXEHUS CBOUX MBICIEH. J[pyrMM Ba)KHBIM
NPU3HAKOM MAaTEeMaTUKW KaK HayKd CJedyeT NpPU3HATh CBOWCTBEHHYIO €l CTpOrocTb OOOCHOBaHWM M
CIIEJOBAaHUE OIpPEAEIEHHBIM IIpaBWJIaM IOCTPOEHHS JOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMU
MaTeMaTH4YeCKOM JIOTHMKH CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUIEHHS 00yJaromuxcs, M03BOJIIET UM



CTPOWTh CBOM PACCYXJICHHS HAa OCHOBE JIOTUYECKUX MpaBWJ, (OPMHUPYET HABBIKM KPUTHYECKOTO
MBIIILJICHUS.

B yuebHOM Kypce «AnreOpa W Hayajla MaTeMaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJICIMPOBAHUS, KOTOpPbIE TPHU3BAaHBI CIIOCOOCTBOBATh ()OPMHUPOBAHMIO HABBIKOB
MMOCTPOCHUS MOJICJICH peabHBIX CHTYAIMi, UCCIICIOBAHMS YTUX MOJEIEH ¢ MOMOIIBIO anmapara anreOpsl u
MaTeMaTHYECKOr0 aHaJIM3a, MHTEPIpPETALUMU IIOJIyYEHHBIX pe3ynbTaroB. Takue 3alaHusl BIUIETEHBI B
KKl U3 pa3esioB MporpaMMbl, MOCKOJIbKY BECh MaTepual y4eOHOro Kypca MIMPOKO MCIONb3yeTcs AJIs
pelieHrs NMpUKIAAHbIX 3a7ad. [Ipu pemeHun peanbHbIX MNPAKTUYECKUX 3a7ad O0Oydarolluecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS, HCIIOJIB30BaTh AHAJIOTHIO,
0000ImaTe W KOHKPETH3UpOBaTh mpobiemy. JleaTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB PEIICHHS
MIPUKJIAIHBIX 3a7jau OpPraHU3yeTcs B IpOlLiecce M3Yy4EHHUs BCeX TeM y4eOHOro kypca «AmnreOpa v Havana
MaTeMaTHYECKOrO aHAIHU3a.

Ha usydyenne yuebHOro Kypca «Anredpa U Hadaja MaTeMaTHYECKOIO aHajlu3a» OTBOJIUTCS 272 yaca:
B 10 xmacce — 136 yacos (4 yaca B Hezento), B 11 kiacce — 136 gacoB (4 yaca B HEJIETIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Yucna v BbIYUCICHUS

Pannonaneupie uucna. OOBIKHOBEHHbIE M JECSATHYHBIE JIpOOM, TMPOIEHTHI, OECKOHEYHbIE
nepuouueckue poou. [lpumenenne npoGeil u MPOLEHTOB AJIs PEeIIeHUs] TPUKIATHBIX 3a/1a4 U3 Pa3IUnYHbIX
OTpaciel 3HaHUM U peaNbHOU KU3HMU.

JleiictBuTenbHbIe yncia. PanimoHnanbHbie W MppaIlMOHAIbHBIC Ynciaa. ApudMETHYECKUE OTepariu ¢
JNEHUCTBUTENBHBIMU YHCTaMUd. MOIyab JACUCTBUTEIBHOTO 4YHMCIAa M ero cpoiicTBa. [IpubmmkEHHBIC
BBIYMCIIEHUS, IPABWIIA OKPYTJIEHUS, IPUKHJIKA U OLIEHKA Pe3yIbTaTa BEIYMCICHUI.

Crenenp ¢ 1enpIM TokaszareneM. buaom Herotona. Mcnonb3oBanue moaxossiieit ¢hopMbl 3amucu
JNENCTBUTENBHBIX YMCEN ISl PEIICHHS IPAKTUYECKUX 3a/1a4 U IIPEACTABIICHHS JAHHBIX.

ApubmMeTnuecknii KOpeHb HATYpaJIbHOM CTETICHH U €T0 CBOMCTBA.

CreneHb C pallMOHAJIBHBIM OKA3aTeIEM U €€ CBOMCTBA, CTENEHD C ICUCTBUTEIIBHBIM ITOKA3ATEIEM.

Jlorapudwm uncna. CoiictBa jorapudma. JleciTHIHBIC U HATypaIbHBIC JIOTApU(PMBI.

CuHyC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YMCIIOBOTO apryMeHTa. APKCHUHYC, apKKOCUHYC M apKTaHIE€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUs-CleACTBUA. HepaBeHCTBO, pellleHne HEpaBEHCTBA.

OcHOBHBIE METOJIBI PEHICHUS LEeIbIX M JIPOOHO-pAllMOHATBHBIX YPAaBHEHHH M HEPaBEHCTB.
MHorouseHsl 0T OJHOM NepeMeHHOU. /leneHue MHOrowieHa Ha MHOTOYIEH ¢ ocTatkoMm. Teopema be3y.
Muorounensl ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBanHus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaumnonanbusie ypaBHeHHs. OCHOBHBIE METO/IbI PEIIEHUSI UPPALUOHATIBLHBIX YPABHEHUI.

[TokazarenbHble ypaBHeHUsA. OCHOBHBIE METO/IbI PELICHUS [T0OKA3aTEIbHBIX YPAaBHEHUM.

IIpeoOpa3oBaHue BeIpaKeHUA, COAEPIKAIIMX JIOTApU(PMBI.

Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI peIIeHHs JOrapu(PMUUECKUX YPaBHEHUH.

OcHOBHBIE TpUrOHOMeTpHueckue ¢opmyisl. IIpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHHM.
Pemenune TpUroHOMETpUYECKUX YPABHEHUI.

Pemenue cucreMm JIMHENHBIX ypaBHEHUH. MaTpuna cucTeMsl JUHEWHBIX ypaBHEHMH. OnpenenuTens
MaTpulbl 2X2, €ro IeOMETPUYECKMH CMBICI M CBOMCTBA, BBIYMCIEHUE €r0 3HAUYEHUs, NPUMEHEHHE
ONPENEIUTENS Ul PELICHUS CUCTEMBI JIMHENMHBIX ypaBHEHUM. PellleHne npuKIagHbIX 3aa4 ¢ IOMOIIBIO
CUCTEMbl JIMHEWHBIX YypaBHeHMM. lcciaenoBaHue NOCTPOEHHONM MOJENM C TIOMOINBIO MaTpul U
OIIPENEITUTENEN.



ITocTpoeHne MaTeMaTH4ECKUX MOJEIEH PEATIbHOM CUTYallMM C IIOMOLIbIO YPAaBHEHUN U HEPaBEHCTB.
[IpumeHeHne ypaBHEHMII M HEPAaBEHCTB K DELICHUI0 MaTeMAaTUYECKUX 3aJad U 33Jad M3 Pa3IUdHbIX
oOacTeil HayKu U pealbHOW YKU3HH.

DyHKUUH U TPAaPUKHU

Oynkius, crnocoObl 3amaHus QyHkuuu. B3aummuo oOpatnbie QyHkumu. Kommosuius QyHKIHMA.
I'padux GyHKIMH. DIeMeHTapHble MpeoOpa3oBaHus rpaguKkoB GyHKIUH.

OOnacte ompeneneHuss W MHOXecTBO 3HaueHwi QyHkumu. Hymm Qynkmun.  IIpomexyrku
3HakonoctostHcTBA.  Y€tHple W HeuérHble ¢QyHkumu. [lepmogmueckue ¢ynkuuu. [Ipomexyrku
MOHOTOHHOCTH (QYHKIMH. MakCUMyMbl U MUHUMYMBbI (yHKIuu. HanGomnbiee M HauMeHbIee 3HAYCHHS
(GyHKIMU Ha TPOMEXKYTKE.

JluneiiHas, KBagpaTW4yHas W JPOOHO-TWHEHHAs (QYHKIHH. DJICMEHTAPHOE WCCICJOBAHUE H
MMOCTPOCHUE UX TPaUKOB.

CrenenHas QyHKIHS C HAaTypalbHBbIM U LiedbIM NokaszareneMm. E€ cpoiictBa u rpadux. CpoiicTBa U
rpaduk KopHs N-0¥ cTeneHu Kak QyHKIUU 0OpaTHOM CTENEHU C HATypalbHBIM [TOKA3aTEIEM.

[TokazarenbHas u Jorapupmuyeckas GyHKINU, UX cBOWcTBa U rpaduku. Mcnonb3oBanue rpaduxos
(GYHKIMM JUTs peleHus! ypaBHEHUH.

TpuronomeTrpuueckass OKPY)KHOCTb, OINpEAEIECHUE TPUTOHOMETPUUYECKUX (YHKIUNH YHCIOBOTO
apryMeHTa.

OyHKIMOHANIBHBIE 3aBUCUMOCTH B pEaJbHBIX IpolleccaX MW SABICHUSX. ['paduku peanbHBIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/IaHUS TIOCIEA0BATEIPHOCTEH. MeTo 1 MaTeMaTHIECKON WHIYKIIHH.
MOHOTOHHBIE U OTPAHUYEHHBIE MTOCIIEI0BATENBHOCTH. VIcTOpHsS BOZHUKHOBEHUSI MATEMAaTHUYECKOTO aHAIN3a
KaK aHainn3a 0ECKOHEYHO MaJbIX.

Apudmernueckas M reoMmeTpuyeckas mporpeccuu. beckoHeuHo yObIBarolasi TIeOMeTpUYecKast
nporpeccusi. Cymma OeCKOHEYHO  YOBIBAIOIIEH TEOMETpUYECKOM mporpeccuu. JIuHeHHBIH U
AKCHOHEHIMANBHBIN pocT. Yucino e. dopmyna ciaoxHbIX OpoueHTOB. MCHoJib30BaHME MPOTPECCUU IS
penieHus peasbHbIX 3a7a4 MPUKIAJHOTO XapakTepa.

HenpepsiBHbIC PyHKIMM U UX CBOMCTBA. Touku pa3pbiBa. ACHMITOTHI rpadukoB GyHKIMA. CBOKCTBA
(GyHKIMI HEeNpephIBHBIX HAa OTpe3ke. MeTo MHTepBaoB JUIsl pelieHus HepaBeHCTB. [IpuMeHeHne CBOMCTB
HEeNpephIBHBIX (PYHKIUHN A peleHus 3aaau.

[lepBas u BTOpas mpousBojaHbIe QyHKUMU. OmpeneneHue, reOMETPUYECKUl U (PU3NYECKUI CMBICI
MPOM3BOIHOM. YpaBHEHHE KacaTeIbHOU K TpaduKy QpyHKIUH.

[IpousBonubie sneMmeHTapHbIX (yHKIUI. [Ipon3BogHAasE CyMMBbI, NPOU3BEACHMS, YAaCTHOTO H
KOMITO3UITUHU (PYHKIUH.

MHoxecTBa M JIOTHKA

MHoXxecTBO, Olepaluy HaJl MHO>KECTBAMU U UX cBoilcTBa. Jluarpammel Diinepa—BenHna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 anmapara [js ONHCAHHUS PEAbHbIX MPOLECCOB U SIBJICHUU, IPHU pELICHUU
3a/1a4 U3 APYrux yueOHbIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOTO OOBEKTa, CIEACTBUE, J0Ka3aTesIbCTBO,
PaBHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yucsa v BBIYHCTICHUSA

Harypanbhble u nensle yucna. [IpuMeHeHHe NPU3HAKOB JAEIMMOCTU IENBIX YHCEN, HAauOOJbIIMHA
obmmit gemutensd (nanee — HOJI) u Hanmmenbiee obmiee kpatnoe (manee — HOK), octatkoB mo momayito,
anropuTma EBKina A pelieHus 3a1ad B LeNbIX yuciax.

KommuiekcHble umcna. AnreOpandeckas M TpUTOHOMETpHUYecKas (OpMBI 3amMCH  KOMIUIEKCHOTO
gyucia. ApudmMeTHueckue onepalnuu ¢ KOMIUIEKCHBIMHM 4HciaMu. M300pakeHre KOMIUIEKCHBIX 4YHCeNl Ha



KOOPAMHATHOU ITOCKOCTH. PopMmyinia Myaspa. KopHu N-0ii cTeneHu U3 KOMIUIEKCHOTO yucia. IIpumenenue
KOMIUIEKCHBIX YUCEN ISl perieH s PU3MYECKHX U TeOMETPUIECKUX 3a1au.

YpaBHeHusI 1 HePaBEHCTBA

Cucrema u COBOKYIIHOCTb YPAaBHEHHMM M HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CJIEICTBUS.
PaBHOCHIIbHBIE HEPABEHCTBA.

OT00p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPHUECKOW OKPYKHOCTH.
Pemenune TpuroHoMeTpuuECKUX HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTAPU(YMUIECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOJbl pPEIICHHUS CUCTEM M COBOKYIHOCTEH palMOHAJBHBIX, HPPaALMOHAIbHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUYIECKUX YpaBHEHHH.

VYpaBHEHMSI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaMHU.

[IpumeHeHne ypaBHEHHH, CUCTEM W HEPABEHCTB K PEIICHHUIO MaTeMaTMYeCKUX 3aaad U 3ajad U3
pa3aMYHbIX 00JaCTe HAYKU U peaJIbHOM JKU3HU, MHTEPIIPETALINS MTOJTyYEHHBIX PE3y/IbTaTOB.

DyHKIUHN U rPa@uKH

I'padpuk xommosummu QyHkuuid. ['eomerpuueckue o00pa3bl ypaBHEHHH U HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'pacdmyeckue mMeToapl pelieHrs ypaBHEHUI U HepaBeHCTB. I'paduueckre METoabl pelieHus 3a1ay C
napaMmeTpamu.

Ucnonw3oBanne rpaduxoB (GyHKIMA I8 HCCICTOBAHUS TPOIECCOB W 3aBUCUMOCTEH, KOTOpPHIS
BO3ZHUKAIOT NP PELICHUH 3a/1a4 U3 APYTHX YU4EOHBIX MPEAMETOB U peaTbHON KU3HU.

Hayana maTteMaTH4ecKoro aHajaim3a

[IpuMeHeHre TPOM3BOJHOW K MCCIENOBaHWIO (YHKIIMA Ha MOHOTOHHOCTh M IKCTPEMYMBI.
Haxosxnenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYECHUH HETIPEPHIBHON (DYHKIIMU HA OTPE3KeE.

[IpuMeHeHne TpOW3BOJHOM JUISl HAXOXKJIECHUS HAWIYYIIEro pEeHIeHUs B NPHUKIAJHBIX 3ajadax, s
oTpeJieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTO (popMysioi miu rpaduxkoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0Opa3HbIX. IlepBooOpa3HbIe 31MeMEHTApHBIX (YHKIIAN.
[IpaBuina Hax0XAEHUS TEPBOOOPAZHBIX.

Wurerpan. ['eomerpuueckuit cMpich HHTErpaja. Borarcnenue onpeneaéHHOro nuTerpaia no gopmyse
Herorona-JleitOuuma.

[Ipumenenune uHTErpayia Ijsl HaXOXKICHHS IUIOMIAel TUIOCKUX (Guryp u oObEMOB reOMETPUUECKUX
TeI.

[Ipumeps! pemienuiit auddepeHnaNbHbIX ypaBHeHUH. MaTemMaTuueckoe MOJESTUPOBAHUE pealbHbBIX
MIPOLIECCOB C MOMOIIBI0 AU PepeHInATbHBIX YPaBHEHHIHA.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJEHHBIH YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30BAHMUA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa’aaHcKOro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh I'PAXKAAHCKOM MO3ULUHN 00yJarOIIerocsi Kak akTUBHOI'O M OTBETCTBEHHOI'O 4JIeHa
poccuiickoro oOmecTBa, MpeACTaBICHUE O MATeMaTHYECKUX OCHOBAaX (DYHKIMOHUPOBAHMS Pa3IMUHBIX
CTPYKTYp, SIBIIEHHUI, Mpoueayp TpakJaHCKOro oouiectBa (BbIOOpPBI, ONPOCHI U JIpyroe), yMeEHHue
B3aMMO/IEHCTBOBATh C COLIMAIILHBIMUA UHCTUTYTAMH B COOTBETCTBUH C UX (DYHKLUSAMHU M Ha3HAUEHUEM;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh POCCUHCKOM Tpa)XIaHCKOW HJIAEHTHUYHOCTH, YBAXEHHUA K MPOLLIOMY U
HACTOSIILEMY POCCUHCKON MaTEMAaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTH)KEHHUAM POCCUNCKUX MAaTEMAaTUKOB
U POCCUICKON MaTeMaTU4YeCKON IIKOJIbI, UCIOJIb30BAHUE ITUX JTOCTHIKEHUH B APYTUX HayKaX, TEXHOJOTHSX,
cdepax IKOHOMHUKH;



3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IIEHHOCTEH pOCCHICKOTO Hapoaa, CcHOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHHUS, ITHYECKOTO IMOBEJEHHUS, CBS3aHHOIO C MPAKTHUUYECKHUM IPUMEHEHHUEM JOCTHKEHUUA HAyKU U
JESITeILHOCTIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAyIIEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHUE K MUPY, BKIIIOYAsl ICTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB,
3a/1a4u, pelIeHUuM, pacCyKICHUW, BOCHPUMMYMUBOCTh K MATEMAaTHYECKUM aCIEKTaM pa3JIMYHbIX BHUOB
HCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

cOPMHUPOBAHHOCTh YMEHHS TPHMCHATH MaTEMaTHYCCKHUE 3HAHHWS B HMHTEpPEcax 3JI0POBOTO U
0e3omacHOTO 00pa3a >KHM3HM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE THTAHHE,
cOaaHCUpPOBAaHHBIM PEXKUM 3aHATUM M OTAbIXA, pEryjspHas (QuU3MYecKas aKTHUBHOCTbH), (U3NYECKOE
COBEPILICHCTBOBAHUE TIPH 3aHATUAX CIIOPTUBHO-03/IOPOBUTEIILHOMN JEATEIHHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTb K TPYyIy, OCO3HaHUE IIEHHOCTH TPYIOJIOOMS, HWHTEpPEC K pPa3IudHbIM chepam
npodeCcCHOHANBHOM ACSITEIIPHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW M €€ MPUJIOKEHUSIMH, YMEHHE COBEPIIAThH
OCO3HAHHBIN BBIOOp Oymymiel mpodeccu U pean30BhIBaTh COOCTBEHHBIE JKM3HEHHBIE MJIaHbI, TOTOBHOCTH
MU CIMOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO Ha TMPOTSHKEHUHM BCEH JKU3HH,
TOTOBHOCTh K aKTHBHOMY YYaCTHIO B PEIICHUU MPAKTUICCKUX 3a]]a4 MAaTeMaTHIECKO HAPaBICHHOCTH;

7) 3K0JIOTHY€eCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh HSKOJOTUYECKOW KYJIbTYPhl, MMOHUMAHUE BIUSHUSA COIMATHHO-IKOHOMHUYECKHIX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHOM M COLMAIBHOM cpeapl, OCO3HaHHE TJI00aIbHOTO XapakTepa
HKOJIOTHYECKUX MpoOJieM, OpUEHTAlMsl Ha MpUMEHEHHEe MaTeMaTUYeCKUX 3HAHUM Ui pelleHus 3aaad B
o0yacTu OKpyKarolleld cpeapl, IIAHUPOBAHHME IMOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEACTBUN s
OKpYKarollenl Cpeibl;

8) HeHHOCTH HAYYHOr 0 NO3HAHUS:

c(OpMHUPOBAaHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
0oOLIECTBEHHON MPaKTUKH, MOHUMAaHUE MATeMAaTUYeCKOM HayKH Kak cepbl YeIIOBEYECKOU NesTeNbHOCTH,
9TanoB €€ pa3BUTHUS U 3HAUYMMOCTH Uil PAa3BUTHs LMBUIW3ALMU, OBJIAJICHUE SI3BIKOM MaTEeMaTUKU U
MaTeMaTHYeCKON KyJIbTYpOWl Kak CPEICTBOM IO3HAHUS MHpa, TOTOBHOCTH OCYIIECTBIIATH HPOEKTHYIO U
HCCIIEIOBATENIbCKYIO ACITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI
ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble 1oruyeckue aeiicTBus:

BBISIBIISITh M XapakTEpU30BaTh CYIIECTBEHHbIE IMPU3HAKM MaTeMaTHUYeCKUX OOBEKTOB, MOHATH,
OTHOIICHUI MEXKIY MOHATUSMHU, (POPMYIUPOBATH ONpPEACTCHHs MOHSATUHN, YCTaHABIUBATH CYIIECTBEHHBIN
MpHU3HAK KJIAcCU(pUKAIIMU, OCHOBAHUS JUIsl 0000IIEHUS U CPAaBHEHUSI, KpUTEPUU MPOBOJIMMOTO aHAN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBAThH CYXKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIILHBIE,
€IMHUYHBIC, YACTHBIEC U OOIIHE, YCIOBHBIE;

BBISIBIISITh MaTeMaTHYECKHWE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEuUUs B (aKTaX, MAHHBIX,
HaOMIOJICHUSX U YTBEPKACHUSX, PEASIaraTb KpUTEPHUH TSI BHISBICHUS] 3aKOHOMEPHOCTEH U MPOTHUBOPEUNIL;

JenaTh BBIBOABI C  HCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W  HMHAYKTUBHBIX
YMO3aKJIFOU€HHI, YMO3aKIIFOUEHHUI 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JIOKA3aTeNbCTBA MAaTeMAaTHMYECKUX YTBEPKACHUU (TMpsSMbIE U OT
MPOTUBHOTO), BBICTPAMBATh APTYMEHTALMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYXICHHS U BHIBOJIBL;

BBIOMpATH CHIOCO0 pelieHus yueOHOM 3a/1aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUs, BRIOUPATh
HamOoJee MOAXOAAIIUI C YUETOM CAaMOCTOSITETILHO BBIJCIEHHBIX KPUTEPUEB).

ba3zoBble ucciienoBare/ibCKue AeUCTBUA:



HCII0JIb30BaTh BOMPOCKHI KaK MCCIIEIOBATEIbCKIUI MHCTPYMEHT MMO3HAHUS, (DOPMYIUPOBATH BOIMPOCHI,
¢bukcHpyoIIue MPOTHBOpPEUre, MPOOIeMy, YCTaHABIMBATh UCKOMOE M JaHHOE, (JOPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3ULIUI0, MHEHUE;

MPOBOJIUTh CAMOCTOSITEJILHO CIUIAHWPOBAHHBIM 3KCIEPUMEHT, HCCIIEIOBAHUE [0 YCTaHOBJICHUIO
OCOOCHHOCTEH MaTeMaTU4ecKOro OOBEKTa, SBJICHUS, IPOILECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMU, SIBJICHUSMH, ITPOIIECCAMH,

CaMOCTOSITENIBHO  (DOpMyJTUpPOBaTh OOOOIICHWSIT ¥ BBIBOJABI TI0  pe3yJibTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, WCCIEAOBAHMS, OIICHUBATh JOCTOBEPHOCTh TIOJNYYCHHBIX pPE3YJIbTATOB, BBIBOJAOB H
0000IIIeHHI;

MIPOTHO3MPOBATH BO3MOXHOE pPa3BUTHE IIPOIIECCA, a TAKXKE BBIIBUraTh MPEIINOJIOKEHUS O €ro
Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBIABJIITh JCUIIUTH WH(DOpPMAIIUKU, TaHHBIX, HEOOXOAMMBIX JUIsl OTBETA HA BOTIPOC W JJIsi pEIIEHUs
3a/1a4u;

BBIOMpaTh MH(POPMAILIUIO M3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U
WHTEPIPETUPOBATh MHPOPMAIIUIO PA3IMYHBIX BUIOB U (HOPM MPE/ICTABIICHNUS,

CTPYKTYpPUpPOBaTh HMHGOPMAIINIO, TPEJICTABIATh €€ B pa3audHbIX (PopMax, HWIUIIOCTPUPOBATh
rpaduyecku;

OIIEHUBATH HAJEKHOCTh HHPOPMAIIHH 110 CAMOCTOATEIEHO CHOPMYITHPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHUBHBbIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUS

Oouenne:

BOCTIPUHUMATD U POPMYIUPOBATH CY)KJICHUSI B COOTBETCTBUU C YCIOBUSIMH U IEJISIMH OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NMMCbMEHHBIX TEKCTAX, /JaBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MTOJIYYEHHBIN pE3yNbTar;

B X0/ic OOCYXJCHHUS 3a/1aBaTh BOIPOCHI O CYIIECTBY OOCYKIaeMOW TeMbl, IPOOIEMBI, perraeMon
3a/1auy, BBICKA3bIBATh WJICU, HALIEJICHHBIE HA MIOUCK PEIIEHHUs, COITOCTABIIATh CBOU CYKJEHUS C CYKACHUIMHU
JIPYTUX YYacTHHUKOB Juanora, oOHapyXHBaThb pa3jM4Me€ W CXOJCTBO TMO3MLMHA, B KOPPEKTHOU (opme
(dbopMynTUpOBaTh pa3HOTJIACHS, CBOM BO3PAXKEHUS;

NPEACTABIATh  pe3yNbTaThl  PELICHHUs]  3aJadyM, OKCIIEPUMEHTa, HCCIENOBaHUA, IPOEKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (OpMaT BBICTYIUIGHHS € Y4€TOM 3aJady Mpe3eHTalud U O0coOeHHOCTeH
ayJIuTOPHUHU.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

COCTaBIISATh IUIAH, AITOPUTM PEUICHHs 3a/Ja4yH, BHIOMpATh CHOCOO pelIeHus ¢ Y4ETOM HMEIOLIUXCS
pECypcoB M COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATh BApUAHTHI PELICHUN C
y4€TOM HOBOU MH(OPMAITIH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIQJIeTh HAaBBIKAMU TIO3HABATENbHON pe(dIeKCUM KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUN H
MBICIIUTENBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAAETh CIIOCOOAMU CAMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca
U pe3yJibTara pelieHus MaTeMaTUYeCKO 3a/1auH;

NpEeABUAETh TPYAHOCTH, KOTOPhIE MOT'YT BO3HUKHYTh IIPH PEUIEHUHU 3a/1a4d, BHOCUTh KOPPEKTHUBHI B
JesITENLHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JAHHBIX, HAWJIECHHBIX OINOOK, BHISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa IENH M YCIOBHIM, OOBSICHITh MPUYMHBI JOCTHKEHHUS WU
HEJOCTHKEHHSI Pe3yIbTaTOB JAEATEIHLHOCTH, HAXOIUTh OIITNOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeILHOCTD:

MOHUMATh U WCIOJIb30BaTh MPEHMYIECTBA KOMAaHIHOW W WHAMBHIYAJTbHON pabOTHI MPU PEIICHUH
y4eOHBIX 3a/ad, MPUHUMATh 1€ COBMECTHOW AEATEeIbHOCTH, TUIAHUPOBATH OPraHU3AIMI0 COBMECTHOM
paboThI, pactpenenaTh BUAbl padoT, JOTOBapUBATKLCS, 0OCYKIaTh MPOLIECC U Pe3ylbTaT padboThl, 0000IIaTh
MHEHHS HECKOJIBKHUX JIFO/IEH;



y4acTBOBATh B IPYNMNOBBIX (hopMax paboThl (00CYkaAeHUs, OOMEH MHEHHIA, «MO3TOBBIC IITYPMbD) U
WHBIE), BBIIOJHATH CBOIO YaCTh pabOThl U KOOPJIAMHUPOBATH CBOM JICUCTBUS C JPYTMMH WICHAMH KOMAaHJbI,
OIICHUBATh KaYECTBO CBOETO BKJIAJIa B OOIIUN MPOAYKT MO KPUTEPUSIM, CPOPMYITHPOBAHHBIM YI4aCTHUKAMU
B3aUMO/ICUCTBHSL.

HNPEAMETHBIE PE3YJIbTATDBI

K xoniy obydenus B 10 kjacce 0Oy4Jaromuiicss TOMYyIUT CICAYIONUE MPEAMETHBIC PE3yIbTaThl 1O
OTJENIFHBIM TeMaM pabodeld mporpaMMbl yueOHOTO Kypca «Anredpa v Hayaja MaTeMaTHIeCKOTO aHAIH3ay:

Yucsia 1 BBIYUCTEHUS:

CBOOOJHO OTIEPUPOBATH TMOHSATHUSMHU: PAMOHATBHOE YHUCIIO, OSCKOHEYHAs TEepUOJUYEecKas IpoOb,
MPOIICHTHI, WPPALMOHATIBLHOE YHCIO, MHOXECTBA PAIMOHAJIBHBIX U JEHCTBUTEIBHBIX YHUCEN, MOMIYJIb
JIEHCTBUTEIILHOTO YHCIIA;

MIPUMEHSTH IPOOW U MPOIICHTHI ISl PEIICHUS MPUKIIATHBIX 3a/1a4d U3 Pa3IMYHbIX OTpaciiel 3HaAHUU U
peabHOM )KU3HU;

MIPUMEHATHh MPUOIIKEHHBIC BBIYMCICHUS, TPaBWIa OKPYTJIEHHUs, MPUKUIKY U OILCHKY pe3yibTaTa
BBIYHCJICHUM;

CBOOOJIHO OTIEPUPOBATH TMOHSATHUEM: CTENEHBb C IIEJIBIM IMOKa3aTEeJIeM, HMCIOJIb30BaTh MOIXOISIIYIO
(dhopmy 3amucH AEUCTBUTEIBHBIX YHCEIT ISl peIISHUs MPAKTUUECKHUX 3a]1a4 ¥ TIPEJICTABIICHUS TaHHBIX;

CBOOOJIHO OTIEPUPOBATH OHATHEM: apU(DMETUUECKUN KOPEHb HATypaJIbHOUN CTEIIEHU;

CBOOOJTHO OTIEPUPOBATH TIOHITHEM: CTENEHD C PAIMOHAIBHBIM MTOKa3aTeJIeM;

CBOOO/THO OTIEPUPOBATH MOHATUSAMU: JIOTApU(M YUCIIA, TECATUIHBIC U HATYPATbHBIE JIOTAPU(PMBI;

CBOOOJIHO OTIEPUPOBATH OHATUSAMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOTO apryMEHTa;

OTIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCUHYC M apKTaHTE€HC YHCJIIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH TOHATUSIMU: TOXKJECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCUJIbLHBIC
YPAaBHEHUS U YPABHEHUSA-CIEACTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

MPUMEHSTh pa3IMyYHble METOJbl PEIICHUs pPALMOHAIBHBIX U JPOOHO-pAllMOHANBHBIX YpPaBHEHUH,
MIPUMEHATh METOJl UHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB;

CBOOOJHO OMEpPUpPOBATh MOHATHUSIMU: MHOTOUIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C IeJbIMU
KodhdumeHTaMi, KOPHU MHOTOWIEHA, MPUMEHSATHh JAEJICHHE MHOTOYjeHa Ha MHOTOYJIEH C OCTAaTKOM,
teopemy be3y u Teopemy Buera st pelenuns 3anay;

CBOOOJHO OINEPUPOBATH MOHATUAMU: CHUCTEMAa JUHEHHBIX YpaBHEHUH, MaTpUla, OIMpEACTUTEINh
MaTpuIlbl 2 X 2 W €ro TreOMETPUYECKHUU CMBICI, HCMOJIb30BaTh CBOMCTBA oOmpenenurtens 2 X 2 s
BBIYMCJIEHUSI €r0 3HAYEHUS, MPUMEHSATh ONPEACIUTENN I PELICHUS CUCTEMbl JMHEHHBIX ypaBHEHUH,
MOJIEIMPOBATh PEAJbHbIE CUTyallMd C TIOMOUIBIO CHUCTEMbl JIMHEHHBIX YpaBHEHUW, MCCIIEJ0BATh
MIOCTPOEHHBIE MOJIENU C IOMOIIBIO MaTPHUILL U OIIPEAECIUTENICH, UHTEPIIPETUPOBATD MMOIYYCHHBIM pPE3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHSAMU /7S MpeoOpa3oBaHus BEIPAKECHHUIA;

BBITIOJIHATh TPEOOpPa30BaHUsI YHUCIOBBIX BBIPAKEHUH, COJEp)KAIIMX CTENEHH C PaldOHAIBHBIM
MOKa3aTeseM;

WCII0JIb30BaTh CBOMCTBA Jorapu@mMoB [Uist MpeoOpa3oBaHus JOrapuPpMHUUECKUX BBIPAKECHUN;

CBOOOJHO OMEpPHpPOBaTh MOHATHSIMH: HWpPpAllMOHATbHBIC, TIOKa3aTeNbHbIE U JIOTapu(MUYECKUE
YpaBHEHUS, HAXOJUTh UX PELIECHUs C MOMOIIBI0 PAaBHOCHUIIBHBIX MEPEXO0JI0B MM OCYLIECTBISAS MPOBEPKY
KOpHEH;

MPUMEHSITh OCHOBHBIE TPUTOHOMETpUYECKHe (GOpMynbl A MpeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPAKEHUMH;

CBOOOJHO OIMEPUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh HE0OXOIUMBIC
(OopMyITBI TS pEIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPHUYECKUX YPaBHEHUIA;

MOJENUPOBATh pEAbHbIE CUTYalldd Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHUS,
HEpPaBEHCTBA MO YCJIOBHUIO 3aJauM, MCCIEJOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHMEM arllapara
anreOpsl.



DyHKUUHN U TPa@UKH:

CBOOOJHO OTEPUPOBATH MOHATUSMU: (DYHKIUS, CHOCOOBI 3aJaHus (PYHKIUH, B3aUMHO OOpaTHBIC
GbyHKIMH, KOMIO3UIMS GYHKINH, TpapuK (YHKIMH, BBIIIOJIHATh 3JIeMEHTapHbIe IpeoOpa3oBaHus rpadukoB
(b yHKIIHIA;

cBOOOJTHO OTIEPUPOBATH MOHATUAMHU: OOJIACTH OTPE/ICICHUS 1 MHOKECTBO 3HAUYCHUH (DyHKUIUHU, HYIU
(GyHKIMH, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOJTHO OIEpPUPOBATH TMOHATHUSAMU: UYETHBIE W HEUYETHbIE (YHKLIWHU, TEpPHOAMYECKHE (YHKIIUH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI 1 MHHUMYMBI (pyHKIIMH, HanOoJbIlIee M HauMEHbIIIee
3Ha4YeHHEe (PYHKIUHU HA TPOMEKYTKE;

cBOOOJTHO ONEpPHPOBATh MOHATHAMH: CTENEHHAs (YHKIUS C HATYpaJbHBIM U IIEIBIM IOKa3aTeseM,
rpaduK CTETEeHHOW (YHKIUHU C HATYpaJbHBIM U IIETBIM IOKa3areneM, rpaduk KOpHs N-Oi CTEIeHH Kak
(GyHKIMM 0OpaTHO CTENEHU C HaTypaJlbHbIM MOKa3aTeleM;

OTIEPHPOBATH TIOHATHSIMH: JIMHEHHAs, KBaJIpaTUYHAs M JPOOHO-TWHEHHAs (YHKIWHU, BBIIOJIHSITH
AIIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOSHHE UX TPaHKOB;

cBOOOJTHO ONIepUpPOBATh MOHATHSIMHM: MOKa3aTeNbHAs U JoTapumuyeckas QyHKIUH, UX CBOICTBA U
rpaduKu, UCIIOJIB30BaTh WX I'padUKH /IS pelIeHHs YPaBHEHHIA;

CBOOOJTHO ~ OMEpUpOBaTh  NOHATHAMH:  TPUTOHOMETPUYECKass  OKPYKHOCThb,  ONpeIeTIeHHE
TPUTOHOMETPHUYECKUX (PYHKIIUH YUCIIOBOTO apTyMEHTa;

WCTIONh30BaTh TpapuKh (DYHKIHMHA Ui WCCIEIOBAHUS TMPOIECCOB M 3aBHCUMOCTEH TPH PEIICHUN
3aad U3 JPYruX YYeOHBIX MPEIMETOB M peabHOW JKM3HH, BBIpAXKaTh (DOPMYITaMU 3aBUCUMOCTH MEXITY
BEJIMYNHAMH,

Hayana MaTeMaTH4ecKoOro aHajan3a:

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: apupMeTHUecKass U TeoMeTpuueckas Mporpeccus, 6ECKOHEYHO
yObIBaroasi reoMeTpuyecKas Mporpeccus, JUHEHHBIM U SKCIIOHEHIUANbHBIN pocT, (GopMysa CIOKHBIX
MPOLIEHTOB, UIMETh IIPEJCTABICHNE O KOHCTAHTE;

HCIO0JIb30BaTh MPOIPECCUU JJIsl PELISHUs] peabHbIX 3a]au MPUKIAIHOTO XapaKTepa;

CBOOOJHO OMEPUPOBATHh MOHITUSIMHU: MOCIEAOBATEIBHOCTh, CIOCOOBI 3aaHUS TIOCIIEI0BATEIbHOCTEMH,
MOHOTOHHBIE U OTpaHWYECHHbIE MOCIEAOBATEIBHOCTH, OHUMATh OCHOBBI 3apOXKJIEHUS MaTEMaTHYECKOTO
aHaJlM3a KaK aHalin3a 0ECKOHEYHO MaIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HEMpepbIBHbIC (DYHKIMU, TOUKH pas3pbiBa Ipaduka (QyHKIUU,
ACUMIITOTHI rpaduka PyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKILHMSA, HENpEepbIBHAsS HAa OTpe3Ke, MPUMEHSTh CBOMCTBA
HEeNpephIBHBIX PYHKUUN Ui pelleHus 3a/1a4;

CBOOOJHO OINEpPUPOBATH MOHATUSAMU: TEpBasi U BTOpas MPOU3BOJHBIC (DYHKIMHU, KacaTelbHas K
rpaduky GyHKIUY;

BBIYHCIISATh MPOU3BOJHBIE CYMMBI, MPOU3BEICHHS, YACTHOIO U KOMIO3UIMH ABYX (YHKIIMH, 3HATH
MIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIINIA;

UCI0JIb30BATh T€OMETPUUYECKUN U (PU3NYECKHI CMBICI TPOU3BOTHOM ISl pEIICHUs 3a/1au.

MHoKecTBAa M JIOTHKA:

cBOOOJTHO ONEPUPOBATH MOHATHAMU: MHOXKECTBO, OTIEpallMi HaJl MHOKECTBAMH;

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH amnmnapaT Uil OMUCAHUS pealibHbIX MPOLIECCOB U SIBJICHUM,
IIPU PELICHNUH 33/1a4 U3 JIPYTUX Y4EOHBIX MPEIMETOB;

CBOOOJITHO ONEpUpOBaTh MNOHATHAMH: OIpEIeNieHHe, TeopeMa, YpaBHEHHE-CJIEJICTBHE, CBOWUCTBO
MaTeMaTH4YeCKOTO0 00bEKTa, I0Ka3aTeIbCTBO, PABHOCHIIbHBIE YPABHEHUS M HEPABEH CTBA.

K xoHiy o6yuenus B 11 kiaacce oOydarouuiicss MOIyduT CIEAYIOIINE MPEIMETHbIE pe3yabTaThl MO
OTJENIbHBIM TeMaM pabodell mporpaMMbl yueOHOTO Kypca «Anredpa 1 Hayajga MaTeMaTHYeCKOro aHaIu3ay:

Yuciia ¥ BBIYUCICHHUSA:



cBOOOJTHO OTIEPHPOBATH NOHATHAMHM: HATYpaJIbHOE U 1IEJI0€ YHCII0, MHOYKECTBA HATYPAbHBIX M LIEJbIX
4uCeJl, UCII0JIb30BaTh MpU3Haku Aeaumocty nensix yncena, HOJ nu HOK natypanbHBIX uncesn 1 peleHus
3aJa4, IPUMEHATH anroput™ EBkinunia;

cBOOOJTHO ONEpPUPOBATh MOHITHEM OCTaTKa IO MOJYJIO, 3almUCHIBaTh HATypaJbHbIE 4YHCIA B
Pa3IMYHbIX IO3ULMOHHBIX CUCTEMAX CUHCIICHMUS;

cBOOOJTHO ONEpUpPOBaTh MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX YHCEl,
MIPEJICTaBIATh KOMIUIEKCHBIE YHCIa B aireOpandeckol M TPUTOHOMETPUUYECKOM (hopMe, BBINOIHSITDH
apu(pMeTHYECKIe ONepalii ¢ HUMHU M U300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHeHUsS U HEPABEHCTBA:

cBOOOJTHO OMEpUPOBaTh NOHATHAMH: HPPALMOHANBHBIE, IOKA3aTeNbHBIE H JIorapu(MUYecKre
HEPaBEHCTBA, HAXOJUTh X PELICHHSI C TOMOLIbIO0 PABHOCUIIbHBIX I1EPEXO/I0B;

OCYILIECTBIISITH OTOOP KOPHEN MPU PEIIEHUU TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO OIEpPUPOBATH MOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSATh HEOOXOIUMBIE
(opMyIIbI 1Sl pEeLIeHNs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OINEpUPOBATH MOHATUSIMM: CHCTEMa M COBOKYIIHOCTh YpPaBHEHUH U HEPABEHCTB,
PaBHOCHJIbHBIE CHUCTEMBl M CHUCTEMBI-CIEACTBUS, HAXOJWUTh PEUIEHUS CHUCTEMbl U COBOKYMHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUYECKUX YPaBHEHHUI 1 HEPaBEHCTB;

pemarhb paloHaibHbIE, UppalMOHAJIbHBIE, MoKazarebHbIE, norapugmMuyecKkue 51
TPUTOHOMETPUYECKHUE YPAaBHEHHUS U HEPABEHCTBA, COJIEPKALEe MOYJIH U ITapaMeTphl;

MPUMEHATh Tpaduyeckhue MEeTOJbl JUIsl pelIeHUs] ypaBHEHUM M HEpPaBEHCTB, a TaKXe 3agad ¢
napaMmeTpamu;

MOJENTUPOBATh pealbHble CHUTyalldd Ha SI3bIKe alreOpbl, COCTABIIATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA U UX CHCTEMBI IO YCIOBHUIO 33J1a4M, MCCIEAOBATh IMOCTPOCHHBIE MOJIEIHN C HCIOJIb30BAHUEM
anmapara ajnredpbl, HHTEPIPETUPOBATH MOJTYUYEHHBIH pe3ynbTaT.

DOYyHKUUM U TPAaPUKH:

CTpPOUTH TpapuKud KOMMIO3UIMH (PYHKIUN C TOMOIIBIO 3JIEMEHTApHOTO HCCIEJIO0BAaHUS U CBOMCTB
KOMITO3UIIMH JABYX (DYHKLHUI;

CTPOUTH F'€OMETPUYECKHE 00pa3bl ypaBHEHHUI 1 HEPABEHCTB HA KOOPAUHATHOM IJIOCKOCTH;

CBOOOJHO OTEpUPOBATH MOHATUAMU: TPaUKU TPUTOHOMETPHUUECKUX (PYHKIINMT;

MPUMEHATHh PYHKIUU I MOJACIUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOLIECCOB.

Havana maTteMaTn4ecKoro aHajaimsa:

MCII0JIb30BaTh MTPOU3BOIHYIO Ul HCCIeI0BaHUs (DYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEEe U HAaUMEHbIlIee 3HaYeHHs PYHKIIUU HENPEPHIBHON Ha OTPE3KE;

WCIIOJIb30BATh MIPOU3BOAHYIO JJIsi HAXOXKICHUS HAWIYYILIEro PEIICHUS B MPHUKIAJHBIX, B TOM YHCIIE
COIIMAIbHO-3KOHOMUYECKUX, 3a/Jauax, i1 OMNpeleieHUs CKOPOCTH M YCKOPEHHUs MpoLecca, 3aJaHHOrO
dbopmynoit miu rpadukoMm;

CBOOOJHO OINEpPUPOBaTh MOHATUSAMHU: TEpBOOOpa3Hasi, OMPENCIEHHBI HHTErpan, HaXOAUTh
nepBoOoOpa3HbIe NIEMEHTAPHBIX GYHKIMA U BBIYUCIATH HHTErpal 1o Gopmyne Heiorona-JleiOnuna;

HAXOJHTh IUIOMAAN MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBI0 UHTETpala;

UMETh TIPEACTABIEHUE O MATEMaTHYECKOM MOJEIUPOBAHMM Ha IPUMEPE  COCTaBICHMS
g depeHnanbHbIX YpaBHEHHI;

pelaTh NpUKIaJHbIE 337a4i, B TOM YHCIE COLUAIBHO-3KOHOMUYECKOT0 M (M3MUYECKOTo XapakTepa,
CpEICTBaMHU MaTEMAaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Kontponbubie | Ipaxtireckie o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCTBO ACHCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PanmoHanbHble YypaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
9 Oynkuuu u rpadpuku. CreneHHas GyHKUIUS C 12 1
L[eJIBIM TIOKa3aTesieM
3 Apudmernueckuil KOpeHb N-0i CTENEHMU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmuueckas GyHKITHSA. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKe BbIpaXKEHUs U 99 1
YpaBHEHUSA
[TocnenoBaTenbHOCTH U IPOTPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IpousBoanas 20 1
9 [ToBTOpeHnue, 060061IeHUE, cCCTeMaTH3alUs 5 5
3HaHUUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0
11 KJIACC
Ne HanmeHnoBaHue pa3aesioB U TeM KoauvecTBo yacoB DJIeKTPOHHbIE
n/n nporpamMmmal Beero Konrtpoabnbie | IlpakTuyeckue (undpoBbIe)
padoTsI padoTsbI o0pa3oBaTejibHbIE




pecypcsl
1 HCCJICI[OB&HEIC (GYHKIHIA ¢ TOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpa3nasi 1 HHTETpa 12 1
3 ['paduxy TPUTOHOMETPHUECKUX (HYHKIINH. 14 1
Tpuronomerpuyeckrue HepaBEHCTBA
4 WppanmroHansHbIe, TIOKa3aTEIbHBIC U 24 1
norapuMudecKkue HepaBeHCTBA
Kommekcubie uncina 10 1
HarypaneHble u nensie uyncna 10 1
CucTeMbl palioHATEHBIX, HPPAITHOHATEHBIX
7 MOKa3aTeIbHbIX U JOrapu(pMUIEcKux 12 1
ypaBHEHUU
8 3ajaun ¢ mapameTpamMu 16 1
9 HOBTOPGHI/IC, 000011IeHNe, CHCTEMAaTU3alHs 16 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
MNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne Hara undponbie
n/n Tema ypoxa Bcero Konrponbubie | IMpaxririeckite u3yueHHs | oOpa3oBaTebHbIe
padoTsI padoThI pecypesr
1 MHoOXecTBO, onepanuy HaJl MHOXKECTBAaMH U 1

UX CBOWCTBa




Juarpammbl Ditniepa-Benna

[IpumeHeHne TeoOpEeTUKO-MHOKECTBEHHOTO
anmapara JJs peleHus 3aaad

Parmonanpusie unciaa. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, MTPOLIEHTHI, 0ECKOHCUHBIC
MEPUOANYECKHIE IpOoOH

Panmonansueie uncna. OObIKHOBEHHBIC U
JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEUHbIE
MePUOANYECKHIE IPOOH

[Ipumenenue npobeii 1 TPOLEHTOB IS
penieHus MpUKIaJaHbIX 3a1a4

[Ipumenenne npoOeit U MPOLIEHTOB TSt
peLIeHHS TPUKIIAIHBIX 3a/1a4

HeiicTBuTenpHble uncia. PanimonanbHbIe U
HWppalMOHAJIbHBIC YHUCIIA

ApubdmMeTnueckne oreparuu ¢
JCWCTBUTEILHBIMU YHACITAMU

10

Moynb IeMCTBUTENBHOTO YUCTIA U €T0
CBOMCTBA

11

[TpuGmxEHHBIC BBIYUCIICHHUS], IPABHIIA
OKPYIJICHHS, IPUKUIKA U OIICHKA PEe3yJibTaTa
BBIYHCJIEHUHN

12

OCHOBHBIE METO/IbI PEIICHUS IIENbIX U
JIPOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS LEbIX U
JIPOOHO-PAIIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LEbIX U
JIPOOHO-PAIMOHANBHBIX YPaBHEHUH U




HEpPABEHCTB

MHOrouieHsl OT OJHON NEPEMEHHOM.

15 Jlenenrie MHOTOYJIEHA HA MHOTOUJIEH C
ocratkoMm. Teopema besy

16 MHOTOWIEHBI C IeIBIMA KO QUITIEHTaAMU.
Teopema Buera

17 Pemrenne cucrem IMHENHBIX YpaBHEHUN

18 Pemrenne cucrem NTMHENHBIX YpaBHEHUN
Marpuna CuCTEMBI JINHEWHBIX YPABHEHUN.

19 Ornpenenurens MaTPUILBI 2X2, €r0
F€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCIICHUE €r0 3HAUCHUS
Onpenenurens MaTpUIBI 2X2, €ro

20 reOMEeTPUYECKUN CMBICT U CBOMCTBA;
BBIUMCIIEHUE €r0 3HAYEHUs

21 [IpumeHeHue onpenenuTens Ui peieHus
CHUCTEMBI JINHEHHBIX YpaBHCHUH

99 Pemienune npuknagHbeIxX 3a1a4 ¢ NOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

93 Pemienune npukinagHbIx 3a7a4 ¢ OMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN
KontponbHas padoTa: "PanronanbHbie

24 ypaBHEeHHUs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"
OyHKIHMS, CTIOCOOBI 3aJaHus (PYHKIIUU.

25 B3aumuo o6patnblie pyHkunn. Kommnosumms
GbyHKIHA

26 I'padux GpyHKIMHM. DIEeMeHTapHbIe
npeoOpa3oBaHus rpaguKoB QyHKIUH

27 OO6nacTp onpeneneHuss 1 MHOXKECTBO




3HayeHuid ¢pyHkiun. Hymu GyHKmm.
[TpomexyTKH 3HAaK MOCTOSTHCTBA

Ué&rHple 1 HEUETHBIE (QYHKIIHH.

28 [epuomnyeckue ¢pynkuuu. [IpomMexyTku
MOHOTOHHOCTH (PYHKIIMU
MakcuMyMBbl 1 MUHUMYMBI ()YHKIIHH.

29 HauGonbIiee 1 HauMeHbIIIee 3HAYCHHE
(YHKIMM Ha TPOMEKYTKE

30 JluneiiHas, kBajpaTUyHas U IpoOHO-
JTUHeHas QyHKUNUN

31 DneMeHTapHOe UCCIIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKIUI

39 DneMeHTapHOe UCCIeI0BaHUE U TOCTPOCHHE
rpadukoB 3TUX QyHKIUH

33 CreneHsb C 1enbIM Noka3areneM. buaom
HeroTona

34 CreneHsb C 1enbIM NoKa3zareneM. buaom
HeroTona

35 CrenenHas GyHKIHS C HATYpaJIbHBIM U
1enbM nokazatenieM. E€ cBoiicTBa u rpadux

36 Kontponpnas padota: "Crenennas GpyHKus.
Eé cBoiicTBa 1 rpaduk"

37 Apudmernueckuii KOpeHb HaTypaIbHON
CTETeHU U €r0 CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaIbHON
CTETIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIepKalIuX CTENEHU U KOPHU

40 [IpeoOpa3oBaHs YUCIOBBIX BBIPAXKEHU,

COJACPpKaAIUX CTCIICHU U KOPHU




41

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKCHHM,
COAEPKAIIUX CTENEHU U KOPHU

42

Wppatmonanshble ypaBHeHNs. OCHOBHbBIE
MCTOAbI PCIICHHUA UPPALUOHATIbHBIX
YpaBHEHUI

43

Wppatmonanshble ypaBHeHUs. OCHOBHbBIE
MCTOAbI PCIICHHUA UPPALUOHATIbHBIX
YpaBHEHUU

44

Wppatmonansuble ypaBHeHUs. OCHOBHbBIE
MCTOAbI PCIICHHUA UPPALUOHATIBHBIX
YpaBHEHUU

45

PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN
MPPALMOHAIBHBIX YPABHEHUN

46

PaBHOCHIIBHBIE ITEPEXO/IBI B PENICHUN
UPPalMOHAIIBHBIX YPaBHEHUI

47

PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

48

PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
UppalMOHANILHBIX YPaBHEHHM

49

CaoiicTBa u rpaduK KOpHS N-0¥ CTETICHU KaK
(GbyHKIMH 00paTHOM CTENEHU C HaTypallbHbIM
roKasaresem

50

CpoiicTBa u rpaduK KOpHs N-Oi CTETIEHU KaK
(GbyHKIMHM 00paTHOM CTENeH! C HaTypallbHbIM
roKasarejem

51

KonTtponpHas padota: "CBoiicTBa 1 rpaduk
KOpH# N-oi ctenenu. MppannonaibHele
ypaBHeHus"

52

CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U eé
CBOMCTBA




CreneHsp ¢ pallMOHAILHBIM [T0KA3aTENIEM U €€

53 . 1
CBOICTBA

54 Crenens ¢ pallMOHAIBLHBIM [I0KA3aTENEM U €€ 1
CBOMCTBA

55 [Toxa3zatenpHast pyHKIMA, €€ CBOIICTBA U 1
rpadux

56 Wcnonb3oBanue rpaduka QyHKIUU A5 1
peuieHus ypaBHEHUI

57 Wcnonb3oBanue rpaduka QyHKIUU A5 1
penieHus: ypaBHEHUI

58 [Toxa3zaTenpHbIe ypaBHEHUS. OCHOBHEIE 1
METO/IbI PEIICHHS TOKA3aTeIbHBIX YPaBHEHUN

59 [Toxa3zatenpHbIe ypaBHEHUS. OCHOBHEIC 1
METO/IbI PEIICHHS TOKA3aTeIbHBIX YPaBHEHUN

60 [TokazartenbHble ypaBHEeHHS. OCHOBHBIE 1
METO/Ibl pelIeHUsI TOKa3aTeIbHbIX YPaBHEHUN

61 Kontponbhas padota: "[lokazarenpHas 1
¢bynaknus. [TokazarensHble ypaBHEHUS"

62 Jlorapudm uuncia. CoiicTBa jorapupma 1

63 Jlorapudm yucna. CoiictBa orapugpma 1

64 Jlorapudm uuncia. CoiicTBa jorapupma 1

65 JlecsiTuuHBIE U HATYPAJIbHBIEC JTOTAPUPMBI 1

66 JlecsiTuuHBIE U HATYPAIbHBIEC JTOTAPUPMBI 1

67 [IpeoOpa3oBanue BEIpaKEHUH, COAEPIKAIIUX 1
norapu@msl

68 [IpeoOpaszoBanue BEIpaKEHUH, COAEPIKAIIUX 1
sorapupmsl

69 [IpeoOpaszoBanue BEIpaKEHUH, COAEPIKAIIUX 1

sorapupmsl




Jlorapugmuueckast pyHKIH, €€ CBOWCTBA U

70 rpadux

71 Jlorapudmuueckast pyHKIH, €€ CBOWCTBA U
rpadux

79 Wcnonb3oBanue rpaduka QyHKIUU A5
peuieHus: ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIMN 1151
peuieHus ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

74 METO/1bl peIIeHUs Jorapu(PMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE

75 METO/Ibl pelIeHUs JorapuGMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/IbI PEIICHUS JTIOTAPUPMUIECKUX
ypaBHEHUU

77 PaBHOCHIIbHBIE TIEpEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHI

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX ypaBHEHHIA

79 Kontponbras padota: "Jlorapudmudeckas
¢dbyuknus. Jlorapubmudeckue ypaBHeHus"

80 Cunyc, KOCUHYC, TAHI'€HC ¥ KOTAHT'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC
YKCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHI€HC




YHUCJIOBOI'O apryMeHTa

Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpe/ieIeHue TPUTOHOMETPHUYECKIX (PYHKIUH 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 OTIpeieIeHue TPUTOHOMETPHUYECKIX (PYHKIUH 1
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI 1

88 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 1

90 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIpKCHUH

o1 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1
BBIPAKECHU U

92 IIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKCHU I

03 IIpeoOpa3oBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

9 Pemenne TpuroHOMETPUYECKUX YpaBHEHUI 1

95 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemenue TpuroHoMeTprUeCKUX YpaBHEHHM 1

97 Pemenue TpuroHoMeTprUeCKUX YpaBHEHHMA 1

98 Pemenue TpuroHoMeTprUeCKUX YpaBHEHHM 1

99 Pemenune TpUroHOMeTpUYECKUX YpaBHEHUN 1

100 Pemenune TpUroHOMeTpUUECKUX YPAaBHEHUM 1
KonTtponpHas padoTa: "TpuroHomeTpuueckue

101 BBIPAKEHUS U TPUTOHOMETPUYECKHE 1

ypaBHeHus"




[TocienoBaTeNbHOCTH, CIIOCOOBI 3aJaHuUs

102 nocienoBaTeabHOCTe . MeTos
MaTEMaTHYECKON MHIYKLINU
MOHOTOHHBIE U OTPAaHUYECHHBIC

103 nocieoBarenbHOCTH. McTopust ananm3a
0ECKOHEYHO MaJIbIX

104 ApudpmeTrrueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccust

107 CymMa GecKOHEYHO YOBIBArOIIEH
Te€OMETPUIECKOH MPOTpecCcuun

108 JIMHEWHBIN U SKCIOHEHIIMATIbHBINA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLEHTOB

109 JIMHEWHBIN U SKCTIOHEHIIMATIbHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOILIEHTOB

110 Hcnonb3oBaHue mporpeccuu Ajsi peuieHus
peayIbHbIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontponbras padota: "[locnenoBarenbHOCTH
U nporpeccun”

112 HenpepsiBHbIC PyHKIIMHM ¥ UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
GbyHKIHA

114 CpoiicTBa (h)yHKIIMIA HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (hyHKIIMI HENIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo1 MHTEPBAJIOB JUIsl PEIICHHS HEPABEHCTB

117 MeTo 1 MHTEPBAJIOB JUIsl PELICHNS HEPABEHCTB




118

MCTO[[ HUHTCPBAJIOB IJIA PCHICHUSA HCPABCHCTB

IIpuMeHeHne CBOWCTB HENPEPBIBHBIX

119
GyHKUIUH 1015 pereHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
GYHKIWH UL pelIeHs 3a1a4

121 [lepBas u BTOpas Mpou3BOAHBIEC (GYHKIIUU

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOMN

123 Omnpenenenue, GU3NIECKUNA CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIMN

125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIMN

126 [TpousBoHEIE BTTIEMEHTAPHBIX (QYHKIIHHA

127 [TpousBoHBIE BTTIEMEHTAPHBIX (HYHKIIHMA

128 [IpousBoHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIMH (DYHKIUI

129 [IpousBoiHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIHNU QYHKIUI

130 [IpousBoiHast CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIHNU (QYHKIUI

131 Kontponbras padota: "[IponsBognas”

132 [ToBTOpenue, 060061IeHNE, CHCTEMAaTU3ALINS
3HaHMi: "YpaBHeHus"

133 [ToBTOpenue, 060061IeHNE, cCCTEeMaTH3aIUs
3HaHui: "OyHkunn"

TOrOBasi KOHTPOJIbHAsI paboTa
134 144 0
135 HTorosas KOHTpoJbHAsA paboTa




136 [ToBTOpEeHue, 06001IeHUE, CHCTEMAaTH3aIUs 1
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
11 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne T Mara uudposbie
n/n ema ypora Bcero Konrpoapnrre | [paxrireciie u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoTsbI pecypest
1 [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIMH Ha MOHOTOHHOCTB M OKCTPEMYMBI
) [TpumeHeHwe MPON3BOTHON K UCCIIETOBAHHIO 1
(GyHKIUH Ha MOHOTOHHOCTB M OKCTPEMYMBI
3 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
4 [IpumeneHne Tporu3BOIHOM K UCCIIEI0BAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI
5 [TpumeHeHre NPON3BOAHON K HCCIICTOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
5 [TpumeHeHre NPON3BOAHON K HCCIICTOBAHUIO 1
(GyHKIMH HA MOHOTOHHOCTD U 9KCTPEMYMBI
HaxoxneHnre HanOobIIero 1 HAaMMEHBIIETO
7 3HaYEHUS HEMPEPHIBHON PYHKINU Ha 1
OTpe3Ke
Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO
8 3HAa4YeHHUsl HeNPEPhIBHON (PYHKIIMM Ha 1
OTpe3Ke
HaxosxneHne HanOoJIbIIero 1 HAMMEHBIIETO
9 3HA4YeHHUs1 HEMPEPHIBHON (PYHKIIMM Ha 1
oTpe3Ke




10

Haxosxnenne HanOoJIbIIEr0 M HANMEHBIIETO
3HA4YEeHUs] HEPEPHIBHON (PYHKIMH Ha
OTpE3Ke

11

HaxoxaeHne HauboIbIIero 1 HAMMEHBILIETO
3HA4YCHUsI HETPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

12

HaxoxaeHne HauboIbIIero 1 HAMMEHBILIETO
3HAYEHUS HENPEPHIBHON (PYHKLIUU Ha
OTpe3Ke

13

[IpumeneHne nporu3BOTHOM SISl HAXOKICHUS
HAWJIYYIIErO PEIICHUS B IPUKIAIHBIX
3ajjagax

14

[TpumeneHne Tporu3BOTHOM TSl HAXOXKICHUS
HAWIYYIIErO PEMICHHS B TPUKIAIHBIX
3a1auax

15

[Ipumenenne npou3BOTHOM ISt
OTIpeNIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3a7aHHOro GOPMYIION UITH
rpagukomM

16

[Ipumenenne Tporu3BOIHOM JIst
OTIPEICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTO (GOPMYIION UITH
rpagukomM

17

Kommnosunus ¢hyHkimii

18

Kommnosunus ¢hyHkimii

19

Komnozunus ¢pyHkiuit

20

I'eomerpuueckue oO6pa3bl ypaBHEHUH Ha
KOOPJIMHATHOMN IJIOCKOCTH

21

I'eomerpuueckue oO6pa3bl ypaBHEHUH Ha
KOOPJMHATHOMN IJIOCKOCTH




KonTtponesHas padota: "Mccnenoanue

22 (GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

23 IlepBooOpa3Has, OCHOBHOE CBOHCTBO
nepBOOOPa3HBIX

24 [TepBooOpa3HbIe NIEMEHTAPHBIX ()YHKIIHIHA.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe NIEMEHTAPHBIX ()YHKIIHIHA.
[IpaBuna Hax0XIEHUS TEPBOOOPA3HBIX

26 NHuterpai. ' eoMeTpuyecKknii CMBICHT
WHTETpaja

97 Brrauciienue onpeaenéHHOT0 HHTETpaia 1mo
dhopmyne Herorona-JleiiOnuria

08 Brranciienne onpeaenéHHOTo HHTETpaa 1mo
dhopmyne Herotona-JleiiGnura

29 [IpumeHeHue uHTErpana Juist HAX0XKACHUS
IO I TIIIOCKUX (puryp

30 [IpumeHeHne UHTErpana Juis HaX0XKACHUS
00BEMOB reOMETPHYECKHX TEI

31 [Tpumepsr perenuit audhepeHIuaTbHbIX
ypaBHEHUH

39 [Tpumeps! permenuit auddepeHIuaTbHbIX
ypaBHEHUI
MatemaTtuueckoe MOJIEIUPOBAHHIE PEATbHBIX

33 MIPOIIECCOB C MOMOIIBIO TU(hepeHITnATBEHBIX
ypaBHEHUI

34 KonTtponsHas padora: "[leppooOpasnas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U IrpaduKu

36 Tpuronomerpuueckue GyHKIUHN, UX




CBOMCTBA U rpaduKu

Tpuronomerpuueckue GyHKIUH, UX

37 . 1
CBOICTBA U rpaduKu

38 Tpuronomerpruyeckue QyHKIIHH, UX 1
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue QyHKIHHA, UX 1
CBOICTBa U rpaduku
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUI C TIOMOIIIHIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

41 YPAaBHEHUH € TOMOILBIO 1
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TTOMOIIBIO 1
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

43 YpaBHEHHUH C TTOMOIIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44 Pemienne TpuroHOMETPHUYECKUX HEPABCHCTB 1

45 Pemienne TpuroHOMETpUYECKUX HEPABCHCTB 1

46 Pemrenne TpuroHOMETPUYECKUX HEPABCHCTB 1

47 Pemrenne TpUuroHOMETPUYECKUX HEPABEHCTB 1
Kontponbhas padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKIIHIA. 1
Tpuronomerpuueckue HepaBeHCcTBA"

49 OcCHOBHBIE METOIBI PEIIEHUS OKa3aTeNbHbIX 1
HEPaBEHCTB

50 OCHOBHBIE METOIBI PEIIEHUS TTOKAa3aTeNbHbIX 1

HCPaBCHCTB




OcHoBHEBIC MCTOAbI PCIICHUS MMOKAa3aTCIbHBIX

o1
HEPaBEHCTB

59 OcCHOBHBIE METO/IbI PEIICHUS MOKA3aTEIbHBIX
HEPaBEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMUIECKuX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIICHUS
norapu(MUIECKUX HEPABEHCTB

56 OCHOBHBIE METOJIbI PEIICHUS
norapu(pMUIECKUX HEPAaBEHCTB

57 OCHOBHBIE METOJIbI PEIICHUS
HPpAIMOHAIbHBIX HEPABEHCTB

58 OcCHOBHBIE METOIbI PELLICHUS
UppalMOHAJIbHBIX HEPABEHCTB

59 OcHOBHBIE METOIbI PEILIEHUS
MppalMOHAIbHBIX HEPABEHCTB

50 OcHOBHBIE METOIbI PELLICHUS
HppalMOHAIIbHBIX HEPABEHCTB

61 I'padmyeckue MeTopl perieHus
UppalMOHANILHBIX YPaBHEHHM

62 I'padmyeckue MeToabl perieHus
UppalMOHANILHBIX YPaBHEHHI

63 I'padmyeckue MeToabl perieHus
MOKa3aTeIbHBIX YPaBHEHU

64 I'padmyeckune MeToapl perieHus
MOKa3aTeIbHbIX HEPABEHCTB

65 I'padmyeckure MeToabI pelIeHUsS

norapu(pMHUUECKUX ypaBHEHUH




66

I'padmyeckune MeTOaBI pelIeHUS
Jorapu)MIUIECKUX HEPABEHCTB

67

I'padmyeckue MeToabI pemeHus
Jorapu()MUIECKUX HEPABEHCTB

68

I'padmyeckure MeToapl perieHUs
[I0Ka3aTeIbHbIX U JOrapu(pMUUECKuX
YpaBHEHUI

69

I'paduueckue MeToabI peIICHUS
MOKa3aTeIbHbIX U JOrapu(pMUUECcKuxX
YpaBHEHUU

70

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JIOrapU(PMHUUECKUX
HEPaBEHCTB

71

I'paduaeckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
HEPaBEHCTB

72

Kontponbras padota: "MpparnmonaibHeie,
MoKasaresbHbIE U JIoTapupMUUecKue
HepaBeHcTBA"

73

KomrmuiekcHbie uncia. Anredpanyeckas u
TpUrOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO YHCIIa

74

KommnekcHeie yncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popMbl 3arucu
KOMILJIEKCHOTO YHCIIa

75

Apugpmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

76

ApugpmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCII Ha
KOOp,Z[HHElTHOfI IJIOCKOCTH




N300pakeHne KOMIUIEKCHBIX YHCET HA

8 KOOPJMHATHOM IMJIOCKOCTH

79 ®opmyiia Myaspa. KopHu N-oii crenenu us
KOMIIJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu N-oii crenenu u3
KOMIIJIEKCHOTO YHCIIa
[IpumeHeHre KOMIUIEKCHBIX YHCEI IS

81 pelieHns pU3NYeCKUX U reOMETPUIECKUX
3a1a4

82 KonTponsnas padora: "KomriiekcHbie
gucia"

83 HatypanbHble 1 1ienbie yncia

84 HatypanbHble u nenbie yncna

85 [IpumeHeHne NPU3HAKOB AETUMOCTHU LENbIX
qucen

86 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIIbIX
qucen

87 [IpuMeHeHre MPU3HAKOB AETUMOCTH LIEIIbIX
yucen: HOJ u HOK

88 [IpuMeHeHre MPU3HAKOB AEIUMOCTH LIEIIbIX
yucen: HOJ u HOK

89 [IpuMeHeHue MPU3HAKOB AETMMOCTH LENIbIX
YHCeN: OCTATKU IO MOJTYJIIO

90 [IpuMeHeHue MPU3HAKOB AETMMOCTH LENBIX
YHCeN: OCTATKU IO MOJTYJIIO
[IpuMeHeHne NPU3HAKOB AEIMMOCTH LIENIBIX

91 qucel: anroput™ EBkinzaa s pereHus
3a]1a4 B LIEJIBIX YHCIaX

92 KonTtponpHast padota: "Teopust nenbix

yucen"




93

Cucrema ¥ COBOKYITHOCTb YPaBHEHH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

94

Cucrema 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

96

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEHN MppalMOHaIbHbBIX
YpaBHEHUU

97

OcHOBHEIE MCTOABI pEIICHUSA CUCTEM U
COBOKYITHOCTEW MOKAa3aTeIbHBIX YPABHEHUI

98

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHBbIX YPaBHEHMI

99

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMuuecKkux
ypaBHEHUU

100

OcCHOBHBIE METO/IbI PEIIEHUS] CUCTEM U
COBOKYITHOCTEH JIorapu(pMuueckux
ypaBHEHU M

101

[IpuMmeHeHne CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3
pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs TOTyICHHBIX
pe3yNnbTaToOB

102

IIpumeHeHne cuCTEM K PEIIEHUIO
MaTeMaTH4eCKUX 3aJa4 1 3a/1a4 U3
pa3nuyHbIX 007acTeil HAyKU U pealbHOM
KHU3HU, HHTEPIPETaHs NOTYyIeHHBIX
pe3yIbTaTOB




[IpumeHeHre HEpaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 1 3a7a4 U3

103 pa3nuYHBIX 007IacTeil HAYKHU U peabHOM
KU3HU, UHTEPIPETAINS TOTYIEHHBIX
pe3yabTaToOB
KonTpomnsnas padora: "CucreMbl

104 panroHaTBHBIX, UPPAIIMOHATBHBIX
MOKa3aTEeNbHBIX U JIOTapU(OMUIECKAX
ypaBHeHHI"

105 PannoHaneHbIE ypaBHEHUS € TapaMeTpaMu

106 PanmonanbHble HepaBEHCTBA C TapaMeTpaMu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpaMu

108 HppanroHaisHbie ypaBHEHUS, HEPABEHCTBA
C TmapaMeTpaMu

109 HppanmonanbHble CHCTEMBI C TApaMeTpaMu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMmeTpamu

111 [TokazaTenpHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHHS, HEPAaBEHCTBA
C mapameTpaMu

113 JlorapudmMudeckue CUCTEMBI ¢ ITapaMeTpamMu

114 TpuronomeTrpruyeckue ypaBHEHHUS C
napaMmeTpamu

115 TpuronomeTrpuyeckue HepaBEHCTBA C
napaMmeTpamu

116 TpuroHomeTpuieckue CUCTEMBI C
napaMeTpamu
ITocTpoenue u uccae10BaHne

117 MaTeMaTHYEeCKUX MOJIENEeH peaabHbIX

CUTYallMi C IOMOILBIO YPABHEHUH C




napaMeTpamu

[ToctpoeHue u ucciaenoBaHue
MaTEMaTHYCCKHUX MOIICJIeI\/JI PCAILHBIX

118
CUTYaIIMI C IOMOIIBIO CUCTEM YPAaBHEHHH C
rnapameTpamu
[TocTpoenue u uccnenoBanne

119 MaTEeMaTHYEeCKUX MOJICIICH PealbHBIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHUM C
rnapameTpamu

120 Kontponbnas padoTa: "3agauu ¢
napamerpamu”

121 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3AIIHS
3HaHuM: "YpaBHEeHUS"

122 [ToBTOpEeHME, 0600IIIEHNE, CHCTEMATH3AITIS
3HaHuil: "YpaBHeHus"

123 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHeHus. CucTemMbl ypaBHEHUN"

124 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3Hanuii: "HepaBencrna"

125 [ToBTOpEHME, 0000IIEHNE, CHCTEMAaTH3AITUS
3Hanuii: "HepaBencrna"

126 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3Hanuii: "HepaBencrna"

127 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHuii: "[IpousBoHas u e€ npumeHenue"

128 [ToBTOpeHnue, 060061IeHNE, CCTEeMaTH3aIUs
3HaHui: "[IponsBoaHas u €€ npumeHeHue"

129 [ToBTOpenue, 060061IeHNE, cCCTeMaTH3aIUs
3HaHui: "[IponsBoaHas u eé npumeHeHue"

130 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3aIUs




3HaHui: "MHTErpan u ero npumeHeHue"
131 [ToBTOpEeHue, 06001IeHNE, CHCTEMATH3AIIHS 1
3HaHui: "OyHkuun"
132 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3ALIHS 1
3HaHui: "Oyakuun"
133 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3ALIHS 1
3HaHui: "Oyakuun"
134 Hrorosas koHTposbHas paboTa 1 1
135 HToroBast KOHTpOJbHAS paboTa 1 1
136 HOBTOPGHI/IG, 0000111eH1E, CHUCTEMATHA3AIHS 1
3HaAHUH
OBLIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 136 10




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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