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HOACHUTEJIBHAA 3AIINCKA

VY4eOHbil Kypc «AnreOpa U Hayajga MaTeMaTUYECKOro aHalIu3a» SIBISETCS OJHUM M3
HamOoJiee 3HAYMMBIX B MPOTpaMMe CpeaHEro oliero oopa3oBaHusi, TOCKOJIbKY, C OJHOU
CTOpPOHBI, OH O0OECIeYrBaET UHCTPYMEHTAIbHYIO 0a3y ISl U3yY€HHUsS BCEX €CTECTBEHHO-
HAyYHBIX KypCOB, a C JpYroll CTOpPOHBI, (OPMHPYET JOTMYECKOe U aOCTpaKTHOE
MBbIIIIJIEHHE OOYy4YaloIMUXCsi Ha YpOBHE, HEOOXOJMMOM JJisi OCBOCHMSI WH(OpPMATHKH,
OOIIIECTBO3HAHUS, UCTOPUHU, CIOBECHOCTH W JIPYTUX JUCUUILIMH. B pamkax naHHOTO
yuyeOHOro Kypca oOydarolMecs OBIAJEeBalOT YHHBEPCAIBbHBIM S3bIKOM COBPEMEHHOMU
HayKH, KoTopasi GOpMyJIUpYET CBOU JOCTHKEHUS B MaTeMaTHUECKOU Gopme.

VY4eOHbIll Kypc anredpbl M Hayajdl MAaTeMaTHMYECKOro aHaldu3a 3aKJIaJbIBa€T OCHOBY
JUISL YCTICIIHOTO OBJIAJICHUSI 3aKOHAMH (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX
TEHJCHIUI pa3BUTHSA SKOHOMUKH U 0OIIECTBEHHOM KU3HHU, MTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIOJIb30BaTh HUX
U lajbHEerIero oOpa3oBaHus U B MOBCEJHEBHOM XKU3HU. B TO ke Bpemsi oBiaJieHUE
aOCTpaKTHBIMU U JIOTMYECKH CTPOTMMH KOHCTPYKLMSIMHU aireOpbl U MaTeMaTH4YeCKOTO
aHanM3a pa3BUBACT yMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBaTh YTBEPXKJIEHUA C TMOMOIIBI0 MHAYKIUMU U pacCcykaaThb JAEIyKTHBHO,
UCIOJIb30BaTh 0000IIEHHE U KOHKPETU3AIINIO, a0CTparupoBaHUe U aHAJIOTUI0, POpMUpPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHoro kypca «Anredpa U Hadajla MaTeMaTUYECKOro aHajanu3a»
oOy4aromnyecs: moJy4aroT HOBBIA OMBIT pelIEHUs] NMPUKIATHBIX 3a/1ad, CAMOCTOSTEIbHOTO
MOCTPOEHUSI ~ MaTeMaTHYEeCKUX MoOjJeNied  pealbHbIX  CHUTyalluid, HWHTEpHpeTaluuu
MOJIYYEHHBIX PEIICHUN, 3HAKOMSTCSA C MPUMEpaMU MAaTeMaTHYECKUX 3aKOHOMEpPHOCTEH B
NpUpOJe, HAyKe U HCKYCCTBE, C BBLAAIOIIMMUCS MATEeMAaTHUYECKUMH OTKPBITUSIMH U HUX
aBTOPAMHU.

VY4eOHbIlt Kypc 00s1a/1aeT 3HAUUTEIbHBIM BOCIUTATEIbHBIM MMOTEHI[MAIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHbl Matepua, CiocoOCTBYOUUN (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHUS, TaKk M uyepe3 crnenuduky ydyeOHOM JesTenbHOCTH, Tpelyromen
MPOJOJKUTEILHOM KOHUEHTPALMM BHHUMAHMS, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3a MOJyYEHHbIN pe3yJIbTar.

B ocHoBe meToauku oOyueHus aiareOpe M HayajaM MaTEMaTHYECKOTro aHaiu3a
JICKUT JEATeTbHOCTHBIA TPUHIUI OO yUYEeHHUS.



B cTpykTtype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOro aHajgu3a»
BBIJICJICHBI CJEAYIONIUE COAEPKATeNbHO-METOIMYeCKre JTUHUN: «Hucna u BBIYUCICHUSY,
«DyHkuMu U Tpaduku», «YpaBHEHUS U HepaBeHCTBa», «Hadanma wmaTemaTHdyeckoro
aHanuza», «MHOXecTBa U Joruka». Bce oCHOBHBIE cofiepKaTebHO-METOJUYECKUE TMHUN
U3Yy4aloTCs Ha TMPOTSHKEHUM JIBYX JIeT OOy4YeHUsT Ha YPOBHE CpEIHEro OOLIero
o0pa30oBaHus, €CTECTBEHHO JOMOJIHAS JPYr JApyra M MOCTENEHHO HACHIAACh HOBBIMU
TeMaMHu U pasfenamu. J[aHHbIH ydeOHbI Kypc SBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oObeauHsieT B cebe coJiepKaHHe HECKOIbKUX MATEMaTHYECKUX AUCIUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MAaTEMAaTUUECKUN aHANU3, TEOPUSI MHOXKECTB, MaTeMaTUYeCKas
noruka u napyrue. [lo mepe Toro kak oOywaromuecs OBIAJeBalOT BCE Oojee MMPOKUM
MaTeMaTUYeCKUM  amnmaparoM, |y  HHX  TOCIE[oBaTelibHO  QopMupyeTrcs U
COBEPILIEHCTBYETCS YMEHHME CTPOUTh MATEMaTUYECKYI0 MOJENb peabHOM CHUTYyalluu,
NPUMEHSATh 3HAHMS, TOJYYEHHbIE NpPU HM3YYEHUH Y4YeOHOro Kypca, Ui pelieHus
CaMOCTOATENBbHO  C(POPMYJIHMPOBAHHOM  MaTreMaTHMuecKoW  3ajadud, a  3arem
MHTEPIPETUPOBATH CBOIl OTBET.

CopepxarenbHO-MeTOAMYECKas JUHUA «Yucna M BBIUMCICHUS»  3aBEpIIAET
(dbopMHUpOBaHNE HABLIKOB MCIOJIb30BAHUS JEHCTBUTEIBHBIX YHUCEN, KOTOPOE ObLIO HA4aTo
Ha ypOBHE OCHOBHOTro o01miero odpa3zoBanus. Ha ypoBHe cpeanero obiiero oopa3zoBaHus
ocoboe BHHMMaHME yaensercs (HOPMUPOBAHMIO HABBIKOB PAlMOHAIBHBIX BBIUMCICHUH,
BKJIIOYAIOIIMX B €€0Sl MCIOJIb30BAaHUE PA3IMYHBIX (POpPM 3amucu 4Yucia, yMEHUE JenaThb
MPUKUIKY, BBIIOJHATH MPUOIMKEHHBIE BHIYMCICHUS, OIIEHUBATh YMCIIOBBIE BBIPAXKECHMUS,
paboTaTh C MaTeMaTHYECKMMU KOHCTAaHTaMH. 3HAKOMblEe OOy4YaroIUMCS MHOKECTBA
HATypaJbHBIX, LEJbIX, PALMOHATBHBIX U JEHCTBUTEIbHBIX YMCEN JOMOJHSIOTCS
MHO>XECTBOM KOMIUIEKCHBIX 4YHcesl. B KaXIoM M3 3TUX MHOXECTB paccMaTpHUBaIOTCS
CBOICTBEHHBIE €My ClelIM(PUUECKUE 3314l U ONepaliu: AeJIeHUEe Hallello, OllepupOBaHUE
OCTaTKaMM Ha MHOXKECTBE LIENbIX YHCed, OcCOoObleé CBONCTBA pAlMOHAJIBHBIX U
UppALMOHANBHBIX 4YHUCEN, apuMeTHuecKue omepaluy, a TaKKe H3BICYEHUE KOPHS
HAaTypaJbHOM  CTENMEHM HAa  MHOXECTBE  KOMIUIEKCHbIX  yucen.  biaronaps
MOCJIEIOBATEIbHOMY PACIIMPEHUI0 Kpyra UCIHOJb3yeMbIX 4YHCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMM MX TPUMEHEHMsI JUIsl pelleHus pas3lIMyHbIX 3aj1ad  (opmupyercs
MIPE/ICTaBIIEHUE O €JUHCTBE MAaTEMAaTUKH KaK HayKu U €€ PO B MOCTPOEHUU MojeleH
peaNbHOr0 MHUpPA, MIMPOKO UCHIOJB3YIOTCS 0000IIEHHE U KOHKPETU3ALHSI.



Jlunus «YpaBHEHUS U HEPABEHCTBA» peajn3yeTcs Ha MPOTSHKEHUU BCETO 00y4YeHUS
Ha YpOBHE cpeaHero oOlIero oopa3oBaHMs, MOCKOIBKY B KaxkJoM paszuene [IporpamMmmbl
MPEAYCMOTPEHO PEIIEHHE COOTBETCTBYIOIMX 3ajad. B pesynprare oOywarommecs
OBJIQJICBAIOT PA3IMYHBIMU METOJAaMU PEUICHHUS PAlMOHAIBHBIX, HWPPALUOHAIBHBIX,
MOKa3aTeIbHbIX, JOrapu(OMUYECKUX U TPUTOHOMETPUYECKUX YpPAaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXke 3aJad, coAepKalmux napaMerpbl. llodydyeHHbIE YMEHHUS MIHUPOKO
WCIIOIB3YIOTCSl TPU MCCIICIOBAaHUU (DYHKIIUNA C TIOMOIIBIO MPOU3ZBOJHOM, TIPU PEIICHUU
MPUKIAIHBIX 33/lad U 3aJad Ha HaXOXXJICHHE HAuOOJIbIIMX M HAUMEHBIIUX 3HAUYCHUI
dbyukiuu. JlanHas cojep)kaTenbHas JUHUS BKIOYAeT B cels Takxke (OPMUPOBAHHE
YMEHUN BBINOJHATH pacy€Thl 1o QopMmynaM, mpeoOpa3oBaHUsl PalMOHAIBHBIX,
HPpPAllUOHAIBHBIX W  TPUTOHOMETPUYECKUX BBIPAKECHUH, a TakKXKe BBIPAKECHUH,
coJiepKalluX cTerneHu u Jorapudmel. biarogaps uzydenuto aareOpanyeckoro Marepuaia
MPOUCXOUT JalbHEHIIee Pa3BUTHE aJTOPUTMHYECKOTO U aOCTPAKTHOTO MBIILUICHUS
oOyyaromuxcs, QOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCYXIEHUM, paldOThl C
CUMBOJIbHBIMH (DOpMaMH, TPEICTABICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BHJIEC
PaBEHCTB M HepaBeHCTB. AnrebOpa npemiaraet 3¢ (QeKTUBHbIE MHCTPYMEHTHI IS PEIICHUS
MPAKTUYECKUX W E€CTECTBEHHO-HAy4YHBIX 3a/lad, HArJsAHO JIEMOHCTPUPYET CBOH
BO3MOXHOCTH KaK SI3bIKa HAYKH.

ConepxkatenbHO-MeToAMUECKas TUHUS «DyHKIUU U rpaduKu» TECHO TIEPeIieTaeTCs
C JpPyrMMHU JIMHUSIMH Y4Y€OHOro Kypca, TOCKOJbKY B KaKOM-TO CMbICIE 3aaaéT
MOCJIEAOBATENBPHOCTh H3YUYCHUs Marepuaia. l3ydeHue CTeneHHoW, mnoKa3aTelIbHOMH,
JorapuMuUYecKod M TPUTOHOMETPHUYECKUX (PYHKIMNA, HMX CBOWCTB U TrpadUKOB,
WCIIOb30BaHUE (YHKUIUM JJi1 pelIeHUs] 3aJad M3 JPYyrux Y4YeOHBIX MPEIMETOB U
pEabHOM JKM3HU TECHO CBSI3aHO KaK C MAaTEMaTHYECKHMM aHAJIU30M, TaK U C PEUICHUEM
ypaBHEHHM W HepaBeHCTB. [Ipu 3TOoM Oo0jblIOe BHUMaHHUE yaAeIsIeTcs (HOPMUPOBAHUIO
yMEHHUS BbIpaXaTh (OpMylIamMu 3aBUCUMOCTH MEXKIY pa3IMYHBIMU BEJIMUYUHAMH,
UCCNIeIOBAaTh  MOJY4YeHHbIe (PYHKUMHM, CTpOUTh uX Tpaduku. Marepuan dTou
COAEpKaTEIbHOW JIMHUM HAlleJICH Ha pPa3BUTUE YMEHUH M HaBBIKOB, IO3BOJISIOLIAX
BBIpaXKaTh 3aBHCUMOCTH MEXAYy BEIWYMHAMH B Pa3IMyHON (QopMe: aHAIUTHYECKOH,
rpadguyeckoil U ciaoBecHOU. Ero m3ydeHne crnocoOCTBYET Pa3BUTUIO aJTOPUTMUUYECKOTO
MBIIUICHUS, CIIOCOOHOCTH K 0000IIEHUIO U KOHKPETU3AIIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHass JnuHHS «Hawana MareMaTM4yeckoro aHaiau3a»  MO3BOJIAET
CYIIECTBEHHO PAaCUIMPUTh KPYr KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad,
JTOCTYIHBIX O0YYAIOMIMMCSI, TaK KaK Y HHUX TOSIBIISETCS BO3MOXHOCTh CTPOUTH I'paduKu
CJIIOKHBIX (DYHKIIUN, OMpPENenaTh WX HAMOOJbIINE U HAMMEHBIINE 3HAYCHHS, BBIUUCIATH
wiomanu Guryp u oObEMBI TeJ, HAXOJIUTh CKOPOCTU U YCKOpPEHHUs mpolieccoB. JlaHHas
coAep>KaTelbHasi JUHHUS OTKPHIBAET HOBBIE BO3MOXKHOCTH MOCTPOEHUSI MATEMATHUYECKUX
MOJIENIeH pealbHbIX CUTYAIlMH, MO3BOJIAET HAXOAUTh HAMIIYUlIEe PEIICHUE B MPUKIIAIHBIX,
B TOM 4HCJIE COIMaJJbHO-DKOHOMHMYECKHNX, 3ajJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTU4YeCKOro aHajn3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (opManbHO-
JIOTUYECKOTO U KPEaTUBHOIO MBINUICHUS, (OPMHUPOBAHMIO YMEHHI pacro3HaBaTh
MIPOSIBJICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OO0yyJaromuecs y3HaT
O BBIJIAIOIIUXCS pe3yJIbTaTax, MOJYyUYCHHBIX B XOJI€ PA3BUTUS MaTEMAaTUKU KaK HAyKH, U 00
MX aBTOpaX.



CopepikaTeIbHO-METOANYECKasT JIMHUS «MHOXECTBA M JIOTHKa» BKJIIOYAET B CeOs
AJIEMEHTBl TCOPUU MHOXKECTB M MATEMATHYCCKOH JIOTHKHU. TEOpEeTHKO-MHOKECTBCHHBIC
MPEICTABIICHUS TPOHU3BIBAIOT BECh KypC INIKOJbHOW MATeMAaTHKH W TPeajiararoT
HanOoJiee YHUBEPCANBbHBIA S3BIK, OOBCAMHSIONIMN BCE pa3/ielbl MaTeMaTUKH U eé
MIPWIOKCHUH, OHU CBSI3bIBAIOT Pa3HBIC MATEMAaTUYCCKUEC JUCITUILUTUHBI U UX TIPHIIOKCHUS B
enquHOe T1ienmoe. [loaToMy BaXHO JaTh BO3MOXKHOCTH OOydYarOIIEeMyCs ITOHHMMAaTh
TEOPETUKO-MHOKECTBEHHBIN S3BIK COBPEMEHHON MAaTeMaTHKH W HCIOJIb30BaTh €ro s
BBIPKCHHS CBOMX MBICIICH. JIpyrMM BaXKHBIM MPU3HAKOM MaTEeMAaTHUKH KaK HAyKH CICAYET
MpPU3HATh CBOMCTBEHHYIO €Ml CTPOTrOCTh OOOCHOBAaHMW U CIEAOBAHHE OIpPEACIEHHBIM
MpaBWJIaM TIOCTPOCHUS JIOKA3aTEIbCTB. 3HAKOMCTBO C JJICMCHTAMH MaTEeMaTHYCCKOU
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHUS 00YYarOIIMXCs, MO3BOJISICT UM
CTPOUTh CBOM PACCYKJICHHS Ha OCHOBE JIOTMYECKHX IpaBWi, (GOPMUPYET HABBIKU
KPUTUYECKOTO MBIIIIJICHUS.

B yueOHOM Kypce «AnreOpa M Havajla MaTEMaTHYECKOTO aHAJN3a» MPUCYTCTBYIOT
OCHOBBI MAaTEMAaTHYECKOT'O0 MOJICTUPOBAHMSA, KOTOpPBIE IPHU3BAaHBI CIOCOOCTBOBATH
(hOpMHPOBAHUIO HABBIKOB TTOCTPOSHUS MOCIICH peabHbIX CUTyaIlui, UCCIICTOBAHUS 3THX
MoOJIeJIell C TIOMOIIBIO ammapara anareOpsl ¥ MaTeMaTHYeCKOro aHajau3a, WHTEPIpeTaluu
MOJIYYCHHBIX PE3YJIbTaTOB. TaKue 3aJaHusl BIUICTEHBI B KXK/IBIH U3 pa3/iejIOB IPOrPaMMBI,
MOCKOJIBKY BECh MaTepHall Y4eOHOro Kypca IIMHPOKO WCIOIB3YETCA I peICHUs
NPUKIAAHBIX 3amad. [Ipu pelieHnH pealbHBIX TMPAKTHYECKUX 3ajlad  00ydaromuecs
pa3BUBAIOT HAOJIOIATEILHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCITIOJIB30BaTh aHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpodsieMy. JeaTenbHOCTh 10
(GOpMHPOBAaHUIO HABBIKOB PEIICHUS TPUKIAIHBIX 3a]ad OpraHu3yeTcs B IMpoIecce
H3YYCHUS BCEX TEM Y4eOHOTro Kypca «Anredpa v Hadaja MaTEMaTHYCCKOTO aHAIH3ay.

Ha wusyuyenue yueOHOro Kypca «AnreOpa M Havalla MaTeMaTHYECKOTO aHaau3a»
orBogutcs 272 yaca: B 10 kmacce — 136 ugacoB (4 ugaca B Hemento), B 11 kimacce — 136
yacoB (4 yaca B HEJEIIO).



COIEPKAHUE OBYUYEHUA
10 KJIACC

Yucaa v BHIYMCICHUA

Paunonanbueie 4ymucna. OOBIKHOBEHHbIE M JECATUYHBIE APOOH, TMPOIEHTHI,
OeckoHeuHble nepuoanydeckue npodu. Ilpumenenune npoOelt U MPOLEHTOB YISl pEHICHUS
MPUKJIAAHBIX 331a4 U3 Pa3JIMUYHbIX OTpACiIed 3HAHUN U pEAIbHOM KU3HU.

JlelictBuTenbHble  4yucia.  PanuoHanbHBle M UPpalMOHAIBHBIE  4YMCIA.
Apudmerrnyeckue ornepanuu ¢ JeHCTBUTEIbHBIMU YHCIaMU. MoOJylb NEeHCTBUTEIBHOTO
yuciia U ero cBoictea. [IpubnuxEéHHble BBIYMCICHUS, TIPaBUIIa OKPYTJICHUS, TPUKUIKA U
OLICHKA pe3yJIbTaTa BHIYUCICHUM.

Crenenp ¢ nenbiM mnokazareneM. buHom Herotona. Mcnonbp3oBaHue noaxonsmien
dbopMbl 3amuCH  JIEUCTBUTENbHBIX YHCEN JUIS pEIIeHHUs MpaKkTUYECKUX 3a7ad |
IIPECTABJICHUS JaHHBIX.

ApudmeTrnyeckuii KOpeHb HaTypaJbHOM CTETIEHH U €T0 CBOMCTBA.

Crenensp ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ CBOMCTBA, CTEIEHb C IEUCTBUTEIbHBIM
[I0Ka3aTeJIeM.

Jlorapudm uncna. CpoiictBa sorapudma. JlecaTuunbie U HaTypajbHbIE JOTapU(MBbI.

CuHyc, KOCHHYC, TAHI€HC, KOTAaHI'€HC YHCIOBOIO aprymMeHTa. ApKCHHYC,
APKKOCHUHYC U APKTAHT€HC YUCIIOBOI'O apI'yMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCWIIBHBIE ~ ypaBHEHUST U YpaBHEHMA-CIeACTBUA. HepaBeHCTBO,  pelieHue
HEpPABEHCTBA.

OCHOBHBIE METO/Bl PELICHUS UENbIX M JPOOHO-pAllMOHAIBHBIX YpaBHEHUN U
HEpaBeHCTB. MHOrOYJIEHBI OT OJHOU NEpEMEHHOM. JlesieHre MHOrowieHa Ha MHOTOUJIEH C
octatkoM. Teopema bedy. MHorousnensl ¢ ueiasiMu kodppunuentamu. Teopema Buera.

[Ipeo6Gpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTETIEHU U KOPHHU.

HppanuonanbHple ypaBHEHUsA. OCHOBHBIE METOJbl PELICHHS HWPPALMOHAIBHBIX
YPaBHECHUH.

Iloka3arenbHble  ypaBHEHHs. (OCHOBHBIE METOAbl PEUIEHUS I10Ka3aTEJIbHBIX
YPaBHECHUH.

[IpeoGpazoBaHre BEIPAKEHUM, COACPHKAIIMX JOTAPUPMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHbBIE METOJbI pPELIECHUS JOTapu(pMUUYECKUX
YPaBHECHUH.

OcHoBHBIE TpUroHoMerpudeckue Gopmysl. [IpeodpazoBanre TPUrOHOMETPUUECKUX
BBIp@XCHUM. PereHne TpUuroHOMETpUYECKUX YPaBHEHUN.

Pemenue cucrteM ITMHENMHBIX ypaBHEHHMU. MaTpuiia cUCTEMbI JUHEUHBIX YPaBHEHUM.
Onpenenutenb MaTpulbl 2X2, €ro TEOMETPUUYECKUN CMBICI U CBOMCTBA, BBIYHUCIEHUE €TI0
3HAYEHHUsI, IPUMEHEHUE ONPEACIUTENS Ul PELICHUsS CUCTEMBbl JIMHEWHBIX YpPaBHEHMUM.
Pemenue npukiaaHbIX 3a1a4 ¢ TOMOLIBIO0 CUCTEMBI JIMHEUHBIX YpaBHeHUN. MccnenoBanue
IIOCTPOEHHOU MOJIENU C ITIOMOILBI0 MATPULL U ONIPEIEIIUTEINIEH.

IlocTpoeHne MaTeMaTUYECKUX MOJEIIEN PEalbHOM CUTYallMU C IOMOIIBIO YPaBHEHUI
U HepaBeHCTB. [IpuMeHeHME ypaBHEHUMN M HEPABEHCTB K PELICHUIO MAaTEMAaTHYECKUX
3a]1ay ¥ 3a7a4 U3 pa3InyHbIX 00J1aCTEN HAYKU U PeabHOM KU3HMU.

DyHKIUH U rpaduKu



OyHKIWMs, cnocoObl 3aganus GyHKuuu. B3aumuo obpatubie Gynkiuu. Kommosuius
bynkuuit. ['padux dyHKIMU. DeMeHTapHbIe peodpa3oBanus rpaduKoB (yHKIUH.

OO6nactp ompeneneHuss W MHOXKECTBO 3HaueHu Qyukiuu. Hymum QysHkmum.
[IpoMexxyTkn 3HaKoOmocTosHcTBa. Y&THble W Heu€THble (yHkiuu. Ilepuoanyeckue
¢bynkuuu. [IpoMexxyTku MOHOTOHHOCTH (YHKUMU. MakCUMyMbl U MUHUMYMBI (QYHKITUH.
Haubonbinee n HauMeHblIee 3HaYeHUs! QYHKIIMHA HA TPOMEKYTKE.

Jluneiinasi, KBajgpaTU4Hass ¢ JIpOOHO-JIMHEWHass (PYyHKIUU. DJeMeHTapHOe
UCCJIeIOBAaHUE U MOCTPOEHUE UX IPAPHUKOB.

CrenenHas (QyHKIMS C HATYpaJbHBIM U LI€JIbIM NToKa3zareneM. E€ cBoiicTBa u rpaduxk.
CpoiictBa M TpaduKk KOpHA N-OM CTeNeHW Kak QYHKUUA OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10OKA3aTeJIEM.

[lokazarenbHass u Jorapudmuueckas (QYHKIMH, HUX CBoOHMcTBA U TIpadukwy.
Hcnonb3oBanue rpadukoB GyHKUUN ISl peICHUs] yPaBHEHHM.

Tpuronomerpuyeckas OKpPY>KHOCTb, ONpEIEICHHE TPUTOHOMETPUYECKUX (DYHKIUI
YHUCIIOBOI'O ApryMEHTA.

OYHKIIMOHAJIbHBIE 3aBHCHUMOCTH B pealbHBIX IMpoleccax M sABieHUsX. [ 'paduxu
peaNbHBIX 3aBUCUMOCTEM.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIHN3A

[locnenoBarenbHOCTH,  CHOCOOBI  3aJaHUs  ToOcCleqoBaTelNbHOCTEH.  MeTon
MaTeMaTU4eCKOW HWHAYKUHUM. MOHOTOHHBIE UM OrpPaHUYEHHBIE I10CJIEI0BATEIBHOCTH.
HcTopus BOSHUKHOBEHHSI MATEMATHUECKOT0 aHaJIN3a KaK aHalin3a OECKOHEUHO MaJlbIX.

Apudmernueckass M TreoMeTpuyeckas mporpeccud. beckoHeuHo yObIBaroias
reomerpudeckass mnporpeccus. CyMMa OeCKOHEYHO YOBIBAIOIIEH TreoMeTpUYecKon
nporpeccud. JIMHEHWHBIM M 3KCHOHEHUMAJNbHBIM pocT. YUucino e. Popmyna CIOKHBIX
IIPOLEHTOB. lCIonbp30BaHuEe NMPOIPECCUU Ul PELICHUS peajbHbIX 3a4a4 MPUKIIAJIHOIO
xapaxkrepa.

HenpepoiBHble QYHKIIMM W HX cBoMcTBa. TOYKM pa3pbiBa. ACUMNTOTHI IpadukoB
¢bynkuuid. CoicTBa (YHKUMA HENpEpbIBHBIX Ha OTpe3ke. MeToj HWHTEpBajoB s
peuieHusi HepaBeHCTB. [IpuMeHeHue CBOWCTB HENPEpBhIBHBIX (DYHKIMN Ui pelieHus
3a/1au.

[lepBass u BTOpass mnpousBoAHble (QyHKUMU. OmnpeneneHue, TreoMeTPUYEeCKUil u
(bu3HYeCKUil CMBICT IPOU3BOIHON. YpaBHEHHE KacaTeabHOU K rpaduKy (pyHKIIHMH.

[IpousBonnbie 3iemeHTapHbIX (GyHKUMNA. [Ipon3BojgHAas CcyMMbl, TpOU3BEACHUS,
YaCTHOTO U KOMITO3UIIMH (PYHKIUH.

MHokecTBa U JIOTHKA

MHOX€eCTBO, Oomnepalyyd HaJl MHOXKECTBAMU M UX CBOWCTBA. Jluarpammel Oiinepa—
Benna. IlpuMeHeHHne TEOpPETHKO-MHOKECTBEHHOI'O arapara Uil ONUCAaHUSA pealbHbIX
MPOLIECCOB U SIBJICHUH, IPU PELICHUH 3a7a4 U3 APYTUX yUYEOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIEICTBUE,
J0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yucya v BBIYUCTICHUS

HarypanbHble U nenbie yucia. [IpuMeHeHHe MPU3HAKOB JCIUMOCTH IENbIX YHCEl,
HanOonpmui obmmii nenmurens (nanee — HOJl) u HaumeHblee oOIee KpatHoe (maiee —
HOK), ocTaTkoB 10 MOYII0, adroput™Ma EBKjmIa 1S pelieHus 3a1ad B HeIbIX YHcax.



Kommnekcubie ymucna. Anrebpanyeckass W TpUTOHOMETpuueckas (OpMbI 3alucCH
KOMILJIEKCHOTO 4Hucia. ApudMernyeckue ornepaldd ¢ KOMIUIEKCHBIMU YHCIIaMH.
N300paxkeHne KOMIUIEKCHBIX 4YMCeNl Ha KOoopAMHATHOM miuockoctH. dopmyna Myaspa.
KopHu N-oil cTeneHn U3 KOMIUIEKCHOrO 4ucia. lIpuMeHeHne KOMIIEKCHBIX YhCeNl s
perieHus pU3NYECKUX U TeOMETPUUYECKUX 3a/1a4.

YpaBHeHUA U HEPABEHCTBA

Cucrema M COBOKYIHOCTh YPaBHEHUN M HEpPABEHCTB. PaBHOCWIIBHBIE CHUCTEMBI U
CUCTEMBI-CIEACTBUA. PaBHOCWIIBHBIE HEPABEHCTBA.

OT60p KOpHEN TPUTOHOMETPUUECKUX YPABHEHHUM C MOMOIIbIO TPUTOHOMETPUUECKOM
OKPYKHOCTHU. Perenre TpuroHoMeTpuyecKuX HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUSI TTOKA3aTEIbHBIX U JIOTapUPMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOIBl pEUIEHHWS CUCTEM M COBOKYIHOCTEW pallMOHAJIbHBIX,
MppaLMOHATBHBIX, TOKA3aTEeIbHBIX U JIOrapU(PMUUYECKUX YPAaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPaAMMU.

IIprMeHeHue ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a1a4
W 33/1a4 U3 Pa3IUYHbIX 00JacTel HAyKW U peabHOM KU3HU, UHTEPIIPETAIUS MMOTYYEHHBIX
pe3yJIbTaTOB.

DyHKUUH U rpapuKu

I'padux xomnozuuu Qynkuuit. 'eomerpuueckue 00pa3bl ypaBHEHHM U HEPABEHCTB
Ha KOOPJMHATHOM IIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

['paduueckre mMeTonbl pellieHUs ypaBHEHUM W HepaBeHCTB. ['paduueckue MeTomabl
pelIeHus 3a7ay ¢ napameTpaMH.

Hcnonb3oBanue rpadukoB ¢ yHKUUNA IS UCCIEI0BaHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPU PEIICHUM 33Jad U3 JAPYTUX Y4eOHBIX MPEIMETOB U pealbHON
HKU3HU.

HayvaJjia MaTeMaTH4€CKOI0 aHAJIH3A

[IpumeHeHue NPOU3BOJHOM K HMCCIEAOBAHUIO (PYHKIUMH HAa MOHOTOHHOCTh U
skcTpeMyMmbl. HaxoxsieHne HauOoJbllIero M HaMMEHBIIEro 3HAYE€HUW HeNpepbIBHOU
(GyHKUMU HA OTpE3KeE.

IIprMeHeHne npou3BOAHOM Ul HAXOXKIACHUS HAWIYYIIEro PELIECHUs B NPUKIIAJHBIX
3ajiayax, Juisl ONpeAesIeHusl CKOPOCTH M YCKOpPEHUs Mpolecca, 3alaHHoro (popmyioi uiu
rpaduxom.

[lepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  mepBooOpa3Hbix.  [lepBooOpazHbie
aneMeHTapHbIX GyHKIMH. [IpaBuiia HaxoXaeHus: MepBOOOPa3HBIX.

WNurerpan. ['eoMerpuueckuil CMBICI HHTErpaia. BbelunciieHHE ONpeneaéHHOoro
uHTerpana no popmysie Herotona-JIeibuuiia.

[Ipumenenue uHTErpana s HAXOXKIACHUS IUIOMIAed TUIOCKUX (Uryp U 00BEMOB
F€OMETPUYECKUX TEIL.

[Ipumepsl  pemeHudt  auddepeHuuanbHbIX  ypaBHeHHM.  MareMatuuyeckoe
MOJIEJIMPOBAHUE PEaJbHBIX MPOLIECCOB € MOMOIIbIO AP depeHIIUANbHBIX YPABHEHHH.



IIJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJIT'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A» (YI'JIYBJIEHHBIM YPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O OGPA3OBAHIMA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpaIaHCKOT0 BOCTIUTAHUSI:

C(OPMHPOBAHHOCTh T'PAXKITAHCKOM MMO3MIKMKA OOYYAIOIIErocss KaK aKTHBHOIO H
OTBETCTBEHHOI0 4YiieHa POCCHUICKOro oOIIecTBa, NPEACTAaBIEHHE O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SBICHHI, MPOLEAYP I'Pa)kIaHCKOTO
obmecTBa (BBIOOPHI, OMPOCHI U JAPYroe), YMEHHE B3aUMOIEHCTBOBATH C COLUAIbHBIMH
HUHCTUTYTAMHU B COOTBETCTBHHU C MX (QYHKIMIMHU M Ha3HAUEHUEM;

2) NATPHOTHYECKOT0 BOCIIMTAHUS:

COPMHPOBAHHOCTh POCCHMCKON TPaKJaHCKOH HWIECHTHYHOCTH, YBaXXEHHS K
OpPOILIOMY M HACTOSIIEMY POCCHHCKON MAaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K
JIOCTIDKEHHMSIM POCCHICKMX MaTeMaTHMKOB M POCCHHUCKON MaTeMaTHYeCKOH IIKOJBI,
UCIIOJIb30BaHUE DTHX JOCTIDKCHHI B IPYTrUX HAyKax, TEXHOJIOTUAX, chepax SIKOHOMUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH pOCCHICKOr0 Haponaa, Cc(HOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHHMS, OTHYECKOTO IIOBEJACHHS, CBS3aHHOTO C IPAKTHYECKHM
OPUMEHEHHEM JOCTH)KEHHM HAyKM M JEATEIbHOCTBIO YYEHOrO, OCO3HAHHWE JHYHOTO
BKJIa/Ia B TIOCTPOEHHE YCTOWYMBOTO OYAYIIETO;

4) 3¢TETHYECKOI0 BOCIIUTAHMSA:

OCTETHYECKOE OTHOIIECHHE K MHPY, BKIIOYass OCTETHKY MaTEMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PpEIUICHUH, PpACCYXKICHHM, BOCIPUHUMYHUBOCTD K
MaTeMaTHYECKUM acleKTaM Pa3IuYHbIX BHIOB HCKYCCTBA;

5) pu3HUecKoro BOCIUTAHMS

C(OPMHPOBAHHOCTh YMEHHS IPUMECHITH MaTeMaTHUECKHE 3HaHUS B HHTEpECax
3I0POBOTO M 0€30MMacHOro 06pasa KU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 30POBBIO
(3mopoBoe mUTaHWE, COAJAHCHPOBAHHBIA pEXHM 3aHATHH W OTIBIXA, peryispHas
¢du3ndeckas aKTHBHOCTB), (PHM3UUECKOE COBEPIICHCTBOBAHHME INPH 3aHATHAX CIOPTHBHO-
03I0POBHUTEIBHOM JEATETLHOCTHIO;

6) TPy/10BOI0 BOCIIMTAHMA:

TOTOBHOCTh K TPYIy, OCO3HAHHME IICHHOCTH TPYIOIIOOMs, MHTEPEC K Pa3IMYHBIM
chepaMm mpodheCCHOHAIBHOW JEATEIBHOCTH, CBS3aHHBIM C MaTEeMaTHKOH u  eé
NPUIOKEHUSAMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIE JKH3HEHHBIE ILIAHBI, TOTOBHOCTh M CIIOCOOHOCTH K
MaTeMaTHYECKOMY OOpa30BaHMIO MW CaMOOOPa30BaHUIO Ha IMPOTHKCHHHM BCEH JKH3HH,
TOTOBHOCTh K AKTHBHOMY YYacTHIO B PENIEHHH MPAKTHYECKHX 3aJa4 MaTeMaTH4YeCKOM
HampaBJIeHHOCTH;

7) 3K0JI0rHY€eCKOr0 BOCIIUTAHUA:

COPMHPOBAHHOCTh 3KOJOTMUYECKOM KYJIBTYpPbI, MOHUMAHHE BIUSHHS COIMAILHO-
HSKOHOMHMYECKHX IMPOIECCOB HA COCTOSHUE IPUPOJIHOM M COLMAIBHON CPeibl, OCO3HAHHE
r100abHOTO  XapakTepa OKOJOTHYECKMX MPOoOJIeM, OpHEHTAalus Ha OpPUMEHCHHE
MaTeMaTHYECKUX 3HAHWHM JJIs pemeHWs 3adad B OO0JIACTH OKpY’KaroIleld Cpespbl,
IUTAHUPOBAHKME IIOCTYIIKOB M OLIEHKM HX BO3MOXKHBIX IOCIEICTBHH IS OKPYKAIOIICH
Cpeibl;



8) HeHHOCTH HAYYHOTO MO3HAHUSI:

chopMHPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOILIECTBEHHOM MPAaKTHKH, MOHUMAHHE MAaTEMAaTHYEeCKOW HAyKH Kak
cepbl YeTOBEYECKOM AEATEILHOCTH, 3TANOB €€ Pa3sBUTHS M 3HAYUMOCTH IS Pa3BUTHUS
[UBWIM3AIMY, OBJAJICHUE S3bIKOM MATEMATHKH W MaTeMaTHYeCKOH KyJIbTypoil Kak
CPEIICTBOM  TO3HAHHUS  MHpPA,  TOTOBHOCTH  OCYIIECTBIATH  MPOEKTHYIO U
HCCIIEI0BATEIBLCKYIO ICATCILHOCTh HHANBUIYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHBEPCAJIbHbIC Y4eOHbIE 1eCTBUA

ba3soBble oruyeckue 1ecCTBUA:

BBISIBJISITh U XapaKTE€PU30BATh CYIIECTBEHHbIE MPU3HAKUA MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOUIEHUH MEXIy NOHATHAMHU, (QOPMYIHUPOBATH ONpPENEICHUS TOHSATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(UKAIMU, OCHOBAHUS Il 0000IIEHUs U
CpPaBHEHHUSI, KpUTEPUU TPOBOJIUMOTO aHAJIN3A,

BOCIIPUHUMATH, (HOPMYJIUPOBATh U MPEOOPa30BBIBATH CYKJIEHUA . YTBEPAUTEIbHbIE U
OTpulATENbHbIC, €AUHUYHBIC, YACTHBIEC U 00IIKE, YCIOBHBIE;

BBISIBIIAITh MAaTE€MATHYECKUE 3aKOHOMEPHOCTH, B3aHMOCBSI3M W IIPOTHBOPEYMS B
(dakrax, TaHHbIX, HAOMIOJACHUSIX U YTBEPKICHUAX, MpejiaraTb KpUTEPUH JJIsl BbISBICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEYUH;

J€NaTh BBIBOJBI C UCIOJb30BAaHUEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIKYEHUN, YMO3aKIIOUEHHU 110 aHAJIOTUH;

MIPOBOJINTh  CaAaMOCTOSITEJIPHO  JOKA3aTEIbCTBA MATEMATHYECKHUX  YTBEPKIACHUMN
(mpsiMble W OT TPOTHUBHOTO), BBICTPAMBATh APTYMCHTAILMIO, MPHUBOAUTH MPUMEPHI H
KOHTPHIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXJICHHS U BBIBOJIbI,

BBIOUpATH CIIOCOO pelicHHus y4eOHOW 3ajauu (CpaBHHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HamOoJee MOAXOASIIMM C YYETOM CaMOCTOSITEIBHO BBIIEIECHHBIX
KPUTEPHEB).

Ba3oBble ucciienoBare/ibCKHe 1eiiCTBHSA:

UCIIONb30BaTh  BOMNPOCHI KAk  HMCCIEOOBATEIbCKUNA  MHCTPYMEHT  IO3HAHUS,
bopMyaMpoBaTh BOMPOCH], (PUKCUPYIONIME NPOTUBOpEYHEe, MpoOJIeMy, YCTAHABIMBATH
MCKOMOE U JIaHHOE, (hOPMHUPOBATH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHHE;

IIPOBOJINTh CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIM HKCIEPUMEHT, HCCIEJOBAHUE 10
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYecKoro oOOBbeKTa, SBIEHUs, MpoIllecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y OOBEKTaMH, SIBICHUSIMHU, ITPOLIECCAMH;

CaMOCTOATENbHO  (popMyNiMpoBaTh OO0OOIIEHHMS W BBIBOJABI IO pe3yjbTaTam
MPOBENEHHOIO HAOIOIEHUS, HUCCIEIOBaHUs, OLICHUBATh JOCTOBEPHOCThH IOIYYEHHBIX
PE3yIbTATOB, BBIBOJIOB U 0000IIECHMUI],

IIPOTHO3UPOBATh  BO3MOYKHOE  pPa3zBUTUE  IIpoOIecca, a TakKe  BBIJBUraTh
MIPEATIONIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSAX.

Pabora ¢c nunpopmanueii:

BBISIBIIAITH Je(ULUTHI HH(OPMAIIMH, JaHHBIX, HEOOXOIUMBIX JJIsi OTBETA Ha BONPOC U
JUTSL pELLICHUS 3a/1a4H;

BbIOMpaTh MHGOPMALMI0 M3 MCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJIU3UPOBATH,
CUCTEMAaTU3UPOBaTh M HWHTEPIPETUPOBATh HMH(OpPMALMIO PA3IMYHBIX BHJIOB U (opm
IIPEACTABIIECHNUS;



CTPYKTYpUpOBaTh HH(}OpMaIuio, TMPEeACTaBIsITH €€ B pa3IuyHbIX (popMax,
WJLTIOCTPUPOBATH TpadUyuecKH;

OLICHMBAaTh HAJA&KHOCTh WH(GOPMAIIMU IO CaMOCTOSITENIBHO CPOPMYIMPOBAHHBIM
KPUTEPUSIM.

KomMyHnKkaTHBHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eicTBUS

Oo0wmenue:

BOCTIpUHUMATh W (POPMYITUPOBATH CYXKICHHS B COOTBETCTBUU C YCIOBHSIMH U
[EeJsIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPa)XXaTh CBOIO TOUYKY 3PCHHS B YCTHBIX H
MUCHPMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PEIICHHUs 3aJadd, KOMMEHTHPOBAThH
MOJTyYeHHBIN Pe3yJbTaT;

B Xole OOCYXICHHs 3aJaBaTh BOMPOCH MO CYIIECTBY OOCYXTaeMOH TEMBl,
npoOJieMbl, perraeMoi 3agavd, BBHICKA3bIBaTh WICH, HAIICJICHHBIE HA TIOWCK pEUICHHS,
COMOCTABISITh CBOM CYXICHHS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JHAJIOTa,
OOHaApY)XMBaTh Pa3IUYMe M CXOJCTBO TO3HUIMH, B KOPPEKTHOH ¢opme (HopMymHpoBaTh
pasHoTIacus, CBOM BO3PAXKCHHS;

NPEJCTaBISITh PE3YNbTAaThl PENICHHUS 3a/Jayd, DJKCIEPUMEHTa, HCCIIEeI0BaHus,
MPOEKTa, CAMOCTOSTENILHO BEIOMPATh ()OpMAT BBICTYIIIICHHS C YUETOM 3a7a4 MPE3eHTAIUH
U 0COOEHHOCTEH ayJUTOpHUH.

PeryisiTHBHBbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiicTBHSA

Camoopranuszanus:

COCTaBJIATH TUIaH, aJITOPUTM PEIICHUS 3a7auH, BEIOMPATh CIIOCO0 pelIeHHs ¢ YIETOM
UMEIOIINXCS  PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh |
KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW WH(POPMAIIUH.

CaMOKOHTPOJIb, IMOIMOHATbHBIN HHTE/IEKT:

BJIQ/ICTh HAaBBIKAMU TI03HABATEIHHOW pedlieKCMH KaK OCO3HAHUS COBEPIIAEMBIX
JACHCTBHIA W MBICIUTENBHBIX MPOILECCOB, HX pPE3yJbTaTOB, BIAACTh CIIOCOOAMU
CaMOINPOBEPKH, CAMOKOHTPOJS Tpolecca M pe3ylibTaTa peuieHuss MaTeMaTUYecKOn
3aJlauy,

NPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYTh IIPH PEIICHUU 3a/1a4¥, BHOCUTH
KOPPEKTUBBI B JCSATEILHOCTb Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HaWICHHBIX
OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHWBAaTh COOTBETCTBHE peE3ylbTaTa IEId H YCIOBUSM, OOBSICHATH NPUYUHBEI
JAOCTY)KCHUS WM HEOCTIDKEHUS Pe3yJIbTaTOB JESATEIbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLIEHKY TIPHOOPETEHHOMY OTIBITY .

CoBMecTHAS 1eATEIBHOCTD!

MOHUMATh W WCIOJB30BaTh MPEUMYINECTBa KOMAaHIHOW W WHAMNBUAYAIBHON pabOTHI
IIPU pelIeHUH y4eOHBIX 3a/1a4, IPUHUMATH I1eJIb COBMECTHOU AESITEIbHOCTH, IJIAHUPOBATh
OpraHu3aldi0 COBMECTHOW paboOThl, pacnpeiensTh BUAbl padoOT, AOroBapUBaThCA,
o0CcyXaTh MPOIIECC U Pe3ybTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (opMmax paboTel (0OCYKAeHUs, OOMEH MHEHHI,
«MO3TOBBIC IITYPMbBI» U WHBIC), BBIIOJIHATH CBOIO YacTh pa0OThI M KOOPIUHUPOBATH CBOU
ACUCTBUS C JPYTMMH YiICHAMH KOMaHJbI, OIICHMBATh KA4eCTBO CBOETO BKJaaa B OOIIWI
IPOAYKT MO KPUTEPHSIM, CHOPMyYTHPOBAaHHBIM yUaCTHUKAMHU B3aUMOJCHCTBHUS.

HNPEAMETHBIE PE3YJIBTATBI



K xoniy o6yuyenust B 10 kiiacce 00y4aromuics Moxy4yuT CIEIYIOUIUE MPEeIMETHbIE
pe3yNbTaThl 1O OTACIbHBIM TeMaM paboueil mporpaMMmbl yueOHOTO Kypca «Anrebpa u
Hayajla MaTeMaTUYECKOTO aHaIu3a».

Yucaa v BHIYUCICHUA:

CBOOOJHO  OMEpPUPOBATHh TMOHATUSAMU.  PALMOHAIBHOE YHUCIO, OeCcKOHeYHas
nepuoaudeckas ApoOb, IPOLEHTHI, UPPAMOHAIIBHOE YUCII0, MHOKECTBA PAallUOHANIBHBIX U
JNEUCTBUTEIIBHBIX YUCEN, MOAYJIb I€HCTBUTEIBHOIO YUCIIA,

OPUMEHATh IpoOM M TMPOLEHTH AJsl PELIEHUs MPUKIAIHBIX 3aJad U3 Pa3IudHbIX
OTpaciiedl 3HaHUW U peasibHOU KU3HH,

MPUMEHSTH TPUOTNKEHHBIE BRIUMCICHUS, TPABUIIA OKPYTIICHUS, TPUKUIKY U OLICHKY
pe3yJbTaTa BEIYMCICHUH;

CBOOOJTHO OMEPUPOBATH MOHSATHUEM: CTENEHb C LEIbIM IOKa3aTelieM, HCIOJIb30BaTh
NOAXOAIYI0 (POPMY 3aMMCH JEHCTBUTENBHBIX YHCEIN IS PEHICHUsS MPaKTUUYEeCKUX 3a7a4
Y [IPEJICTABJICHUS JAaHHBIX;

CBOOOTHO ONEPUPOBATH MOHATUEM: apU(PMETHUECKUI KOPEHb HaTypaJIbHOW CTENEHHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTEIIEHDb C PAIMOHAJIbHBIM OKA3aTelNeM;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: JOrapupM 4Kcia, AECITUUHbIE U HaTypaJbHbIE
norapumsl,

CBOOOJHO OINEpUPOBATh TMOHATUSIMU: CHUHYC, KOCHHYC, TaHI€HC, KOTaHI€HC
YUCIIOBOI'O apr'yMEHTA;

ONIEPUPOBATh MOHATHUAMHU. APKCHUHYC, APKKOCUHYC M AapKTAHI€HC YUCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMNEpPUPOBATH MMOHATHUAMH. TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO,
PABHOCUJIbHBIC YPABHEHHUS U YPaBHEHUSI-CIIEACTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

MPUMEHSATH Pa3IU4YHbIE METO/bl PEIICHUS PAIIMOHAIBHBIX U JIPOOHO-pallMOHATBHBIX
YPaBHEHUMN, IPUMEHITh METOJI UHTEPBAJIOB [JIs1 PELICHUS HEPABEHCTB,;

CBOOOJHO OMEpUPOBATh MOHATUAMH. MHOTOUYJIEH OT OJIHOM MEPEMEHHOM, MHOTOUYJIEH
C LIeJIbIMU KO3 (ULMEHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTh JeJ€HUEe MHOTO4JIeHa Ha
MHOT'OYJIEH C OCTAaTKOM, TeopeMy be3y u TeopeMy Buera s peuienus 3anad;

CBOOOJHO OINEpUpOBaTh MOHATUAMH. CHUCTEMa JIMHEWHBIX YpaBHEHUH, MaTpula,
ONpEENUTENb MAaTPULIbl 2 X 2 W €ro reOMETPUUYECKUN CMBICII, MCIIOJIb30BaTh CBOMCTBA
onpenenuTenss 2 X 2 juisl BBIUKCICHUS €ro 3HAY€HHUs, NMPUMEHSATb ONpPENeTUTENH s
pELIEHUsT CUCTEMBbl JIMHEHMHBIX YPAaBHEHUM, MOJIEIMPOBATH pEajbHbIC CUTYyaluu C
IIOMOIIBK0 CHUCTEMBI JIMHEMHBIX YPAaBHEHUMU, WCCIEAOBAaTh IIOCTPOCHHBIE MOJEIHU C
IIOMOILBI0 MAaTPULL U OIIPEIAEIIUTENIEN, HHTEPIIPETUPOBATH IMOJYUYECHHBIN PE3YbTaT;

UCII0JIb30BaTh CBOMCTBA AEMCTBUI C KOPHIMU JJis MpeoOpa30BaHUs BhIPAXKEHUM,

BBINIOJIHATh TPeoOpa3oBaHUs YHUCIOBBIX BBIPAXKEHUHM, COIEp)KALUIUX CTENEHU C
paLMOHAIBHBIM [10Ka3aTelIeM;

UCIIOJIb30BaTh CBOMCTBa JiorapumoB [Jisi TpeoOpa3zoBaHusl JOrapu(PpMUUYECKHUX
BBIPAYKECHUH,

CBOOOJHO OMEpUpOBaTh MOHATUSMU. HUpPpALMOHANbHBIE, TOKa3aTeIbHbIE U
Jorapu(pMUYECKUe YpaBHEHUS, HAXOJUTh HUX PELIEHUS C IOMOILIBIO PAaBHOCHUIIBHBIX
IIEPEXO0A0B UIIA OCYILECTBIIAS IPOBEPKY KOPHEH;

NPUMEHSATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpMyNbl Il MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHU,



CBOOOJTHO OIEPUPOBATH TOHITHEM. TPUTOHOMETPUUYECKOE YpaBHEHHUE, NMPUMEHSTh
HeoOXonuMble (QOpPMYINBI ISl  pPEHIeHUS OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
YPaBHEHUH;

MOJICJIMPOBAaTh peajbHbIE CUTYyallud Ha SA3bIKE aireOpbl, COCTABIATH BbIPAXKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJauyd, MCCIEA0BAaTh MOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHN U TPAPUKU:

CBOOOJHO OMNEPUPOBATHh MOHATUSAMHU: (PYHKIUSA, CHOCOOBI 3amaHus (GYHKIUH,
B3aMMHO OOpaTHble (DYHKIUH, KOMMOO3UIUSA (GYHKUUH, Tpaduk (QYHKIUHU, BBINOTHATH
AJIeMEHTapHbIe MpeoOpa3oBaHus rpauKoB QYyHKIIHIA;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: 00JIACTH ONPEEICHHS] 1 MHOKECTBO 3HAUCHUI
byHKUMHY, HYIU QYHKIMH, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJIHO ONEpUPOBATh MOHATUAMHU. YETHBIE U HEUETHBIC (PYHKLINU, TEPUOANUECKUE
GyHKUMH, TPOMEXYTKM MOHOTOHHOCTH (YHKUMH, MAKCUMYMbl U MUHUMYMBbI (QYHKIUH,
HanOoJIblIee M HAMMEHbIIIee 3HaUeHUE QYHKIIMU Ha IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU. CTETIEHHAs QYHKUHUS C HATypaJbHbIM U LIEJIbIM
nokasarenieM, rpaduk cTeneHHOW (YHKIIMU C HATypaJbHbIM M LEJNbIM MOKAa3aTeseM,
rpaduk KOpHS N-0M CTenmeHu Kak (QyHKUMH OOpaTHOM CTENEeHH C HaTypalbHBbIM
NIOKa3aTelleM;

ONEepUpPOBaTh MOHIATHAMU: JUHEHHAs, KBaApaTUYHAs U JpOOHO-TUHENHHas QYHKIUH,
BBITNIOJIHATD JIEMEHTAPHOE UCCIIEI0BAHNUE U MOCTPOCHUE UX IpadUKOB,;

CBOOOJIHO OMEpHUPOBATh MOHATUSAMU: MTOKa3aTeNbHAas U Jorapupmuyeckas QpyHKIuy,
UX CBOWCTBA U rpadMKH, UCTIOIB30BATh UX IpadUKH JIJIsl PeIIeHHs] ypaBHEHUMH;

CBOOOJHO  OMEpPUPOBATh  TOHATHUSAMHU:  TPUTOHOMETpPHUYECKAass  OKPY>KHOCTb,
OTpeJIeICHHE TPUTOHOMETPUUECKUX (DYHKIIUN YMCIOBOTO apryMeHTa,

UCIOJIb30BaTh I'pa@uku (PYyHKUUNA 7 MCCIIEOBAaHUS MPOIIECCOB M 3aBUCHUMOCTEHN
IpU pELICHUU 3aJlady U3 JPYrux Y4YeOHbIX MPEIMETOB W PEaJbHOW KU3HM, BBIPAXKaTb
dbopMynamMu 3aBUCUMOCTH MEK/y BEJIMYMHAMH;

Hauyana mareMaTH4ecKoro aHajau3a:

CBOOOJHO  ONepupoBaTh IMOHATUAMM. apupMeTHyYecKass U  TreoMeTpHuYecKas
nporpeccusi, OECKOHEYHO YObIBarolllasi TreoMeTpuuecKass Mporpeccusi, JUHEWHbId u
AKCIOHEHIMANBHBIA POCT, (OpMysa CJIOXKHBIX MPOLEHTOB, MMETh MNPEJACTaBICHUE O
KOHCTAHTE;

MCII0JIb30BaTh MPOrPECCUH JIsl PELICHHUS PEANIbHBIX 3aa4 MPUKIIATHOTO XapaKkTepa,;

CBOOOJHO ONEpPUPOBATHh MOHATUAMM. [OCIEAOBATEIbHOCTh, CHOCOOBI 3aJaHUs
MOCJIEIOBATENbHOCTEH, MOHOTOHHBIE U OIPaHUYEHHBIE MOCIEIOBATENbHOCTH, MOHUMATD
OCHOBBI 3apOKIEHMSI MATEMAaTUYECKOT0 aHaJIN3a KaK aHaian3a OECKOHEYHO MaJIbIX;

CBOOOJHO OINEpUpOBaTh MOHATUSMU. HENPEPbIBHbIE (QYHKIUU, TOYKU pa3pbiBa
rpaduka GyHKUINU, ACUMIITOTHI Ipaduka QyHKIUH,

CBOOOJHO OMepUpOBaTh MOHATHEM: (PYHKIMs, HEMPEPhIBHAS HA OTPE3KE, TPUMEHSIThH
CBOICTBa HENMPEPBIBHBIX (DYHKIIUI JIs1 pelieHus 3aay;

CBOOOJHO ONEpPUPOBATHh IMOHATUAMU. MEpBasi U BTOpas MPOU3BOAHBIE (PYHKIUH,
KacarenbHas K rpaduky ¢ yHKINH;

BBIYMCIIATh MPOU3BOAHBIE CYMMBbI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3MIMHU JBYX
(GyHKUUH, 3HaTh IPOU3BOAHBIC 3JIEMEHTAPHBIX () YHKIUH;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3MUECKUN CMBICT MPOU3BOJHOM ISl peuieHus
3ajad.



MHoxecTBa M JIOTMKA!

CBOOOTHO ONEPUPOBATH MOHATUSIMH: MHOKECTBO, ONEpallii HaJl MHOKECTBAMH,

UCIIOJb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapaT [Jisd OIMCAHUS pPEalbHBIX
MPOLIECCOB U SIBICHUH, IPU PEIICHUH 3a]a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMU: OTpEEIeHUE, TeOpEMa, YpaBHEHHE-CIEACTBUE,
CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, 0Ka3aTelIbCTBO, PAaBHOCHUJIbHBIE YpaBHEHHUS U
HEPABEHCTBA.

K xoniry o0yuyenust B 11 kiiacce o0y4aromuiics Moxy4yuT CIEIYIOUIUE MPEeIMETHbIE
pe3yNbTaThl MO OTACIBbHBIM TeMaM pabouel mporpaMmbl yueOHOTO Kypca «AnreOpa u
Hayajla MaTeMaTUYECKOTO aHaIu3a».

Yucaa v BHIYMCICHUA:

CBOOOJTHO OIEpUPOBAaTh MOHATUSMU. HATypajdbHOE M LEJO€ YMCIO, MHOXXECTBa
HaTypaJIbHBIX U LEJIbIX YHCEI, UCIIOIB30BaTh MIPU3HAKU ACIUMOCTH Lenbix yucen, HOJ u
HOK nHaTypanbHBIX Yncen Al peLICHUS 3a/1a4, IPUMEHTh anroput™ EBkiunaa;

CBOOOJTHO OMEepUpOBaTh MOHATHEM OCTAaTKa MO MOJYJIIO, 3alUChIBaTh HATypaJbHbIE
Yyyucia B Pa3JIUYHbIX MO3ULIUOHHBIX CUCTEMAX CUHCIICHHUS;

CBOOOJHO  OMEpPUPOBATH MOHATHSAMHU: KOMIUIEKCHOE YHCIO U  MHOXECTBO
KOMILJIEKCHBIX ~YHUCENd, TMPEACTABISATh KOMIUIEKCHBbIE YHCJIa B aiaredpandyeckol u
TPUTOHOMETPUYECKOW (QopMe, BBINONHATh apU(PMETUYECKUE Olepalud ¢ HUMH U
M300paXkaTh HA KOOPJUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  OMEpUpOBaTh TMOHATUSMU. HUpPpaLMOHANbHBIE, TOKa3aTeJIbHbIE U
Jorapu(MUYECKUE HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C MOMOIIbIO PaBHOCHUIIBbHBIX
[IEpEX00B,;

OCYLIECTBIISITH OTOOpP KOPHEHN NPU PEIIEHUU TPUTOHOMETPUUECKOTO YPABHEHMUS,

CBOOOJTHO OMEPUPOBATH MOHSATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh
HeoOXonuMble (QOpPMYNBI ISl  PEHIeHUS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX
HEPABEHCTB,;

CBOOOJHO ONEPUPOBATH TOHSATUSMHU: CUCTEMAa U COBOKYIHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCHUJIBHBIE CHCTEMBI W CHUCTEMBI-CIEJACTBHS, HAXOIWTh pEIIEHUS
CUCTEMBl M COBOKYIHOCTEN pAIMOHANBHBIX, HMPPALMOHAIBHBIX, TMOKA3aTEIbHBIX H
Jorapu(pMUYECKUX YPABHEHUHN U HEPABEHCTB;

pelarh paluoHalbHble, HUppalMOHAJIbHbIE, MOKa3aTelbHbIE, JIorapudMHUUecKue u
TPUTOHOMETPHUUYECKUE YPABHEHHS U HEPABEHCTBA, COACPIKAILNE MOLYJIU U TapaMeTph;

OPUMEHSATH Tpadprueckre MEeTOIbl [l PEIICHHs] YPaBHEHUN U HEPaBEHCTB, a TaKKe
3a71a4 C ITapaMeTpamy,

MOJIEJIMPOBAaTh peajbHblE CUTYallUd Ha S3bIKE aireOpbl, COCTABIATH BbIPAXKEHUS,
YpaBHEHHMS], HEPABEHCTBA U UX CUCTEMBI IO YCJIOBHUIO 3a7a4M, UCCIEN0BATh NOCTPOCHHbIE
MOJIEIM C MCHOJB30BAHMEM afmapara aiareOpbl, HHTEPIPETUPOBATH IMOJYyUYECHHBIN
pe3yabTar.

DYyHKIUH U TPAPUKU:

CTPOUTH TpaUKU KOMIO3ULIUU (PYHKIUI C TOMOIIBIO AJIEMEHTAPHOTO UCCIIEI0BAHUS
Y CBOMCTB KOMITO3ULIMH IBYX (PYHKIUH;

CTPOUTh T'€OMETpUYECKHE OOpa3bl ypaBHEHUH W HEPABEHCTB Ha KOOPJIWHATHOMN
IIJIOCKOCTH;

CBOOOHO ONEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIUH;

NPUMEHATH QYHKIMHU JJIsI MOJIETUPOBAHMS M UCCIIEIOBAHUS PEAbHBIX MPOLECCOB.



Havayia MaTeMaTH4eCKOro aHaJIN3a:

MCIOJIb30BaTh NPOU3BOJHYIO ISl UCCIENOBaHMUS (PYHKIUHM HA MOHOTOHHOCTH U
AKCTPEMYMBI;

HAaXOJUTh HauOoJbIlee W HaWMEHbIlee 3HAaYeHUs (PYHKUUU HENpPephIBHOM Ha
OTpE3KE;

UCIIOJIb30BaTh MPOU3ZBOJHYIO IS HAXOXKJICHUS  HAWIYYIIEro peleHus B
NPUKJIAJAHBIX, B TOM YHCIE COLMAIBbHO-3KOHOMUYECKHX, 3afadax, Ui OIpeaeleHus
CKOPOCTHU U YCKOpPEHUS IMpoliecca, 3aJaHHOro (GopMyIon Wi rpadukoM;

CBOOOJHO ONEpPUPOBATh MOHATHAMU: MEpBOOOpa3Has, OMNpeNeiAEHHBIA HHTErpal,
HAXOJUTh NEPBOOOPA3HBIE IEMEHTAPHBIX (GYHKUMNA U BBIYUCISATH MHTErpaji no Gopmyie
Herorona-Jleiouuna;

HAXOJUTh TUIOIAIN TIOCKUX GUTYP U OOBEMBI TEJ C TOMOIBIO UHTErpana;

UMETh TMPEJACTABICHHE O MaTEMaTUYECKOM MOJEIUPOBAHUM Ha IMpUMepe
cocTaBiieHUs TudPepeHInaTbHbIX YpaBHEHUH;

pemarb NPUKIAIHBIE 3aJayd, B TOM YHCIE COILMAIbHO-d)KOHOMHYECKOTO U
(bu3nYecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOTO aHaJU3a.



TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsinuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3/ieioB U TeM (uudpossbie)
n/n NMPOrpamMMsI Bcero Kontpoavusie | Ipaxruseckue o0pa3oBaTe/bHbIE
padoThl padoTsl pecypeb
MHOKECTBO ACHCTBUTCIBHBIX YUCEIT.
1 MsuorouseHsl. PanioHabHBIC YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHHI
2 Oynkiuu u rpaduku. CreneHHas QYHKIUS ¢ 12 1
LIETBIM TI0Ka3aTeIeM
3 ApudmeTHuecKuit KOpeHb N-0i CTETIEeHH. 15 1
HppaimoHalbHBEIC YpaBHEHHS
4 IokazarensHas ¢ynxnus. IToxasaTenbHble 10 1
ypaBHEHUSI
Jlorapudmudeckas GpyHKIHS.
5 18 1
Jlorapupmuueckue ypaBHEHHs
6 TpuroHoMeTpu4ecKue BEIPAKSHUS U 29 1
ypaBHCHUSI
7 TlocnenoBaTenbHOCTH U TPOTPECCHU 10 1
8 Henpepsiabie GyHkiwu. [IpousBoanas 20 1
9 IloBTopenue, 06001ICHHE, CHCTEMATH3ALHS 5 5
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KoJsinuecTBo yacoB DJIEKTPOHHbIE
Ne HaunmeHoBaHue pa3aesioB U TeM (uudpoBbIe)
n/n NMporpaMMblI Bcero Kontpoavnsie | Ipaxrueckue o0pa3oBaTesIbHBIE
padoThI padoThI pecypes
1 HCCHGI[OBaHI:Ie (YHKIHI ¢ TOMOIIBIO 22 1
MIPOU3BOIHON
2 IlepBooOpa3Has u UHTETpa 12 1
3 I'paduku TpUroHOMETpUYECKUX QYHKIIHH. 14 1
TpuroHOMeTpHUYECKUE HEPABEHCTBA
4 HppauroHanbHbIe, IOKa3aTeIbHbIC 24 1
norapudMHYecKre HepaBeHCTBA
5 KommuiexcHsle uncia 10 1
6 HarypaJsibHbI€ 1 11eJIBIe YKciia 10 1
CHuCTeMBI pallHOHAIBHBIX, HPPAIOHATBHBIX
7 MOKa3aTeNIbHBIX M JIOrapU(PMHIECKUX 12 1
ypaBHEHHH
8 3agauu ¢ mapamerpaMmu 16 1
9 HOBTOPeHI/Ie, 00001IeHne, CHCTeMaTH3aLHs 16 2
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




INOYPOYHOE INIAHUPOBAHUE

10 KJIACC
KoaunvecTBO 4yacoB DJIeKTPOHHbIE
o T " BbI
Jl;{;n Tema ypoxa Bcero Kontpoaeurie | Ipakrideckue g:y:eﬂnﬂ :)lﬁl()bal;zna:eﬂbﬂble
padoTel padoThl pecypebt
1 [[MHo»cef:TBo, olepanuy HajJ MHOXECTBaMHU 1
M UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHHe TEOPETHKO-MHOKECTBEHHOTO 1
anrmapara Juisi pelieHus 3a1a4
Panvonanpaeie urcia. OOBIKHOBEHHEIE U
4 JIECATHYHBIC TPOOH, POLICHTHI, 0ECKOHEUHBIE 1
MEPUOHIECKHE TPOOH
Parnmonasnbhbie yrcia. OOBIKHOBCHHBIE U
5 JIECATHYHBIC TPOOH, TPOLICHTHI, 0ECKOHEYHBIE 1
MepUOJHYECKUe JpoOH
6 [TpumeneHne npo6eii 1 MPOIIEHTOB I 1
peLIeHus] MPUKIAAHBIX 33134
7 [Ipumenenue apoOeit U NPOLECHTOB /IS 1
pelIeHNs PUKIAIHbIX 3a1a4
8 JleticTButenbHble yncia. PainoHanbHble U 1
HppalrOHATbHbBIC YHCIIA
9 ApudmeTrrueckue onepamny ¢ 1
JIEHCTBUTEILHEIMYA YUCIAMH
10 Mo;}ym, JIECTBUTENILHOTO YHCIIA U €r0 1
CBONCTBa
[MpubmkEHHBIE BRIYUCICHNUS, IPaBUIa
11 OKpYIJICHHUS, TIPUKHIKA U OIIEHKA pe3yJibTaTa 1
BBIYHMCIICHUH
OCHOBHBIC METO/IbI PEIICHHUS LIENBIX U
12 JIPOOHO-pAIIMOHAIBHBIX YPABHEHUH U 1
HEPaBEHCTB
13 OCHOBHBIE METO/IbI PEIICHHUS LIENBIX U 1

JIpOOHO-PAMOHAIBHBIX YPABHEHUH 1




HEPaBEHCTB

14

OCHOBHBIC METO/IBI PEIICHHUS LIENIBIX U
JPOOHO-PAMOHAIBHBIX YPABHEHUH 1
HEpPaBEHCTB

15

MHOro4IEeHBI OT OJTHOW TIEPEMEHHO.
JleneHne MHOTO4IeHa Ha MHOTOYIEH C
octatkoM. Teopema besy

16

MHOTOWIEHBI C IeTBbIMHI K03 PUIIEHTaMH.
Teopema Buera

17

Pewienue cucteM IMHENHBIX YpaBHEHUI

18

Pemenne cucreM TMHEHHBIX YpaBHEHUH

19

Marpuia cucTeMbl JMHEHHBIX ypaBHEHUH.
OnpenenuTesb MaTPHIBI 2X2, €To
TEOMETPUYECKUN CMBICI U CBOICTBA;
BBIUHCJIEHUE €r0 3HAUEHUS

20

OnpenenuTesib MaTPHLBI 2X2, €ro
TEOMETPUYECKUN CMBICI U CBOICTBA;
BBIYHCJIEHHE €r0 3HAUCHHUS

21

IIpuMeHnenue onpenenuTes 1 peleHus
CUCTEMbI JIMHEHHBIX YpaBHEHUH

22

PeuieHne npukiIagHbIX 3a/1a4 C TOMOIIBIO
CHCTEMBI JINHEWHBIX YpaBHEHUI

23

Pemienue npukiagHbIX 3a1a4 ¢ IOMOLIbIO
CUCTEMbI JIMHEIHBIX ypaBHEHUI

24

KonrponbsHas pabota: "Paunonansusie
ypaBHeHUs ¥ HepaBeHCTBA. CHCTEMBI
JINHEWHBIX YpaBHEHUH'"

25

DyHKIM, c1ocoObl 3a1aHus HYHKIINU.
B3zanmMHo oOpaTHBIe QyHKINH. KoMnosumus

byHKIHH

26

I'padux byHKIUM. DIEMEHTapHbIE
npeoOpa3zoBaHus rpadukoB QyHKIMI

27

O06nacTh onpeeneHus 1 MHOKECTBO
3HaueHul ¢ynkiuu. Hymu pyHxnum.
[IpoMexxyTKH 3HaK MOCTOSHCTBA

28

UérHble U HeUETHbIE (HYHKLIUH.




[epuonuyeckue GyHkunu. [IpomMexyTku
MOHOTOHHOCTHU (DyHKIIUH

MakcuMyMbl 1 MUHUMYMBI (QyHKIIHH.

29 Haunbonbliee u HauMEHbIIIEE 3HAUCHUE
(GYHKIINH Ha IPOMEXYTKE

30 Jluneiinast, KBagpaTuaHast ¥ APOOHO-
JMHeHHas QyHKIUU

31 DOneMeHTapHOe NCCleJOBaHNE 1 TIOCTPOCHUE
rpaduKoB 3TUX QYHKIHH

32 DneMeHTapHOEe HCCIICOBAaHUE U IOCTPOCHUE
rpaduKOB 3THX QYHKIUH

33 CremeHs ¢ nenbIM Nokas3areneM. bunom
Herotona

34 CreneHsb ¢ LenbIM IoKasaTeneM. buHoM
Herotona

35 Crenennas QyHKIHS ¢ HATYpaIbHBIM H
LeJbIM nokasarenieM. E€ coiicTBa u rpadux

36 KontponpsHas padoTta: "CreneHHast GYHKIUA.
E¢ cBoiicTBa u rpaduk”

37 Apudpmernueckuit kopetb HaTypaJbHOU
CTEIICHH U €T0 CBOHCTBA

38 Apudpmernueckuit KopeHb HaTypaJbHOI
CTEIECHH U €ro CBOUCTBA

39 [Ipeo6pa3zoBaHus YNCIOBBIX BEIPAXKCHHH,
COZICpIKAIIUX CTEIICHH U KOPHU

40 [IpeoOpa3oBaHNs YHUCIOBBIX BEIPAXKECHHUH,
COZICpIKAIIUX CTEIICHH H KOPHU

el [IpeoOpa3zoBaHus YHCIOBBIX BEIPAXKECHHH,
coJep KaIUX CTEIECHN ¥ KOPHU
HWpparonansHele ypaBHeHHs1. OCHOBHbBIE

42 METOIbl PEIIEHUS UPPALHOHATIBHBIX
YpaBHEHUI
HUpparonansHele ypaBHeHHs1. OCHOBHbIE

43 METO/IbI PEIICHHUS HPPAlMOHAIBHBIX

YpaBHEHUI




HWppanuonansHele ypaBHeHHs1. OCHOBHbBIE

44 METObI PELICHHUS UPPALHOHATBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIC IIEPEXOJIBI B petteHny
HpPPAlMOHAIBHBIX YPaBHEHUH

46 PaBHOCHIIBHBIE TTEpEX0Ibl B petueHum
HppaLHOHATBHBIX YPaBHEHUH

47 PaBHOCHITBHBIE TTEpEX0Ib B pelieHmi
UppAaIOHATEHEIX YPaBHEHUH

48 PaBHOCHIIBHBIC IIEPEXOJIBI B petleHny
MPpAIFOHATEHEIX YPaBHEHUH
CBolicTBa u rpaduk KOpHs N-0if CTENEHU KaK

49 (GyHKIIMK 0OpaTHOMW CTENEHU C HATYpaIbHBIM
HoKa3aTelleM
CBotlicTBa 1 rpaduk KOpHs N-0if CTENIEeHU KaK

50 (GyHKIIMK 0OpaTHOMW CTENEHU C HATYpabHBIM
HoKa3aTelieM
KonTponbHas paboTta: "CpoiicTBa 1 rpaduk

51 KOpHS N-oii cTernenn. MppannoHansHbie
ypaBHeHus'"

52 CreneHb ¢ palMOHAIBHBIM ITOKa3aTeNieM U e
cBoOificTBa

53 CTCEIGHI; C pPaIMOHAIBHBIM [IOKa3aTeaeM U e
CBOHCTBa

54 CTeFeHL C palMOHAIBHBIM ITOKa3aTelleM U e
CBOICTBa

55 IMoxkazarenbHas QyHKIHMS, €€ cBOiicTBa 1
rpaduk

56 Hcnonb3oBanue rpau(bm(a GbyHKIUH T
pelIeHns ypaBHEHHI

57 Hcnone3oBanue rpau(bmca GbyHKIMM 115
pelIeHns] ypaBHEHUH

58 IMokazarenbHble ypaBHeHUs. OCHOBHBIE 3
METO/IbI PEILICHHs IOKAa3aTeIbHbIX ypaBHEHHI

59 [Noka3zarenbHbIe ypaBHeHHS. OCHOBHBIC

METO/bI PEIIECHHs I0KA3aTeNbHbIX YPaBHEHUI




TlokazarenbHble YpaBHEHUA. OCHOBHBIE

60 METO/IbI PEILICHHs IOKA3aTeAbHBIX ypaBHEHHI !

61 KonrponbHas padoTa: "IlokazaTenbHas 1
¢bysxknus. [TokasaTenbHble ypaBHCHUS'"

62 Jlorapudwm uncna. CoiictBa jJorapudma 1

63 Jlorapu¢m uncna. CoiicTa orapugma 1

64 Jlorapudm yncna. CoiicTsa sorapugma 1

65 JlecsiTUYHBIE U HATYPAIbHBIE JIOTapU(pMbI 1

66 JlecsTHUHbIe M HATYpaIbHbIE JIOTapH (MBI 1

67 ITpeo6pazoBaHye BBIPaXKEHHH, COACPIKAIINX 1
JorapugmMsl

68 Ipeo6pazoBaHye BBIPaXKEHNH, CONEPIKAIINX 1
JorapugMsl

69 [IpeoOpa3zoBaHue BBIPAXKEHUI, COEPKALIUX 1
JorapuQGMsl

70 Jlorapudmuyeckas GpyHkius, e€ CBOHCTBA U 1
rpadux

71 Jlorapudmudeckas GpyHKIuUs, e€ CBOWCTBA U 1
rpadpux

72 Hcnonb3oBanue rpavq)I/IKa byHKINH s 1
pelIeHHs YpaBHCHUH

73 Hcnonb3oBanue Fpafl)PIKa GbyHKIMH 115 1
pelIeHns ypaBHEHHI
Jlorapudmuueckue ypaBHenus. OCHOBHbIE

74 METO/IbI PEIICHUS JIOTApU(PMUIECKIX 1
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IBI PEIICHHS JIOTapH()MUICCKHIX 1
YpaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/IbI PEIICHH S JIOTapUPMUIECKUX 1
YpaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUH 1
JIorapu(pMIYECKUX YpaBHCHUH

78 PaBHOCHIIBHBIE IIEPEXOBI B PEILIEHUU 1




JIorapu(pMUYECKUX ypaBHSHUH

KonTponbsHas padota: "Jlorapudmimdeckas

79 M 1
¢byskius. Jlorapudmuyeckie ypaBHEHHS

80 CuHyc, KOCHHYC, TAHTCHC ¥ KOTAaHI'€HC 1
YHCIIOBOIO apryMEHTa

81 CuHyc, KOCHHYC, TAHT'€HC M KOTAHTCHC 1
YHCIIOBOTO apryMEeHTa

82 ApKCHHYC, apKKOCHHYC W apKTaHI'eHC 1
YHCIOBOrO apryMEHTA

83 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1
YHCIIOBOI'O apryMEHTa
TpHUrOHOMETPUYECKast OKPYKHOCTB,

84 OTIpENICNICHNE TPUTOHOMETPUICCKHUX (DYHKIIUH 1
YHCIOBOrO apryMEHTa
TpHUrOHOMETPUYECKast OKPYKHOCTB,

85 OIIpe/IeNICHNE TPUTOHOMETPUYECKUX (QyHKIMI 1
YHCIOBOrO apryMEHTA

86 OCHOBHBIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETpHUYECKHE (POpMyJIIBI 1

88 OCHOBHBIE TPHTOHOMETpUYECKUE (HOPMYIIBI 1

89 OCHOBHbIE TPUTOHOMETPUYECKUE (HOPMYJIIBI 1

90 Hpeo6pa30“BaHne TPUTOHOMETPHYECKUX 1
BBIPKEHUI

91 Hpeo6pa30vBaHne TPUTOHOMETPHUYECKUX 1
BBIPOKCHHUH

9 Hpeo6pa3033aﬁne TPUTOHOMETPHYECKIX 1
BBIPAKCHUI

93 HpeOGpaSOPaHI/Ie TPHUTOHOMETPHYECKHX 1
BBIPKEHHUIT

94 Pemienre TpUroHOMETPUYECKUX YpaBHEHHH 1

95 PelieHre TPUrOHOMETPHYESCKUX YPAaBHEHHUI 1

96 Pemienue TpUTOHOMETPHUCCKUX YPAaBHEHUH 1

97 Pemenye TpUroHOMETpPUYECKUX YpaBHEHHMH 1

98 Pemienre TpUroHOMETPUYECKUX YpPaBHEHHMH 1

99 PerieHre TpUroHOMETPUIECKUX YPaBHEHHIH 1




100 PerieHre TPUrOHOMETPHYESCKUX YPABHEHHUI 1
KonTponbsHas paboTa: "TpuroHoMeTpryecKue

101 BBIP2XXCHUS M TPUTOHOMETPHYECKUE 1
ypaBHeHus"
[MocnenoBatenbHOCTH, CIIOCOOBI 3aIaHUS

102 rocJie1oBaTelbHOCTEN. MeTon 1
MaTEeMaTU4eCKOW HHAYKIHUU
MOHOTOHHEIE B OTpaHHYCHHBIE

103 nocenoBaTenbHOCTH. VicTopus aHani3a 1
0ECKOHEYHO MaJIbIX

104 ApudmeTHuecKas mporpeccust 1

105 I'eomeTpuueckas nporpeccust 1

106 BeckoHeuHO yObIBatoOIIas reoMeTprIecKast 1
mporpeccus

107 Cymma GeCKOHe:IHo yOBIBaroIIeit 1
reOMETPUYIECKOM IIPOrpeccHu

108 JIuHEHbI 1 SKCTIOHEHIIUAIBHBIA POCT. 1
Yucrno e. Dopmyrna CI0XXHBIX IPOLIEHTOB

109 JIuHEHHBI 1 SKCTIOHEHIUAIBHBIA POCT. 1
Yucno e. PopMmyrna CI0XKHBIX IPOLIEHTOB

110 Hcnonp30Banue Mporpeccuu JUis peiieHus 1
peaNbHBIX 3314 MPUKIAJHOTO XapaKkTepa

111 KonrponpHas Pa6ora: "[locnenoBarenbHOCTH 1
1 TIPOTPECCHH

112 HenpepbiBHbIE hYHKIIMH U UX CBOHCTBA 1

113 Touka pa3pbiBa. ACHMITOTEI I'paHKOB 1
GbyHKLM

114 CBolicTBa (QyHKIUH HENPEPHIBHEIX Ha 1
OTpe3Ke

115 CBoiicTBa (QyHKIMIA HEMTPEPHIBHBIX Ha 1
oTpe3ke

116 MeTto1 HHTEpBAaJIOB ISl pEIICHUS] HEPABCHCTB 1

117 MeTo1 MHHTEpBaJIOB /ISl PElIeHHs] HEPaBEHCTB 1

118 Merto,1 HHTEpBaJIOB JUIsl pelIeHHs HEPaBEHCTB 1

119 ITpumeHneHne CBOICTB HEMPEPBHIBHBIX 1




GbYHKIMHI [UTs pelieH s 3a1a4

[IpumeneHne cBOICTB HEMPEPBIBHBIX

120 N 1
(GYHKIUIH JUIs peneHns 3a/1a4
121 [NepBas u BTOpas Npou3BOAHbIE HYHKIIUH 1
122 Ormpenenenue, reOMeTPHIECKHH CMBICIT 1
MIPOU3BOAHOM
123 Onpenenenne, PU3NIESCKUH CMBICIT 1
MIPOU3BOJHOM
YpaBHeHUE KacaTelbHOU K rpaduxy
124 1
GbyHKIIH
YpaBHeHHe KacaTeNbHOH K rpaduky
125 1
GbyHKIIH
126 [Ipou3BoaHBIC ANIEMEHTAPHBIX (QYHKIHI 1
127 ITpou3BoaHBIC NIEMEHTAPHBIX (QyHKIMI 1
128 ITpomn3BoaHast CyMMBI, TIPOU3BEICHUS, 1
YaCTHOTO U KOMIIO3UIIMH (QYHKIHI
129 [Tpon3sBoaHas CyMMBbI, IPOU3BEICHHUS, 1
JaCTHOTO U KOMITO3UIMH QYHKIHI
130 [TpousBoaHas CyMMbl, IPOU3BEICHHUS, 1
YaCTHOTO M KOMIO3UIIUH (YHKITHH
131 KonrponbsHas padota: "[IpousBonHas” 1 1
IToBropenue, 06001ICHHE, CHCTEMATH3AIHS
132 L " 1
3HaHui: "YpaBHEHHS
[ToBTopenue, 0600LIeHNE, CUCTEMATH3AIHS
133 o " 1
3HaHui: "PyHKINU
134 HToroBasi KOHTpOJIbHAS paboTa 1 1
135 HToroBast KOHTpOJIbHAS paboTa 1 1
136 IToBTopenue, 0600LIIEHNE, CHCTEMaTH3ALUS 1
3HaHUH
OBLIEE KOJIMYECTBO YACOB 10 ITIPOTPAMME 136 10




11 KJIACC

KosmyecTBo yacoB DJIeKTPOHHBIE
Ne ara upposbie
n/n Tema ypoxa Bcero Kontpoabhbie | IIpakTuteckue fllsyqemm (lllﬁ;)bal;onaTenbm,le
padoThI padoThI pecypeni
1 IIpumeHenye NpoU3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKIUH Ha MOHOTOHHOCTD M 9KCTPEMYMBbI
2 IIpumeHeHye MPOU3BOJHON K UCCIIEOBAHUIO 1
(yHKINH Ha MOHOTOHHOCTB M 9KCTPEMyMEI
3 IIpumeHneHue npon3BOAHOM K HCCIIEJOBAHUIO 1
(YHKIMH HA MOHOTOHHOCTD M 9KCTPEMYMBI
4 IIpumeHeHHEe MPOU3BOJHON K UCCIIEI0BAHUIO 1
(yHKIMH HA MOHOTOHHOCTD M 9KCTPEMYMBI
5 IIpumeHeHHEe NPOU3BOJHON K UCCIIEI0BAHUIO 1
(GyHKIUH Ha MOHOTOHHOCTD M 9KCTPEMYMBbI
6 IIpumeHeHne NpoU3BOJHON K UCCIIEOBAHUIO 1
(GyHKIUH Ha MOHOTOHHOCTD M 9KCTPEMYMBbIL
HaxosxneHne HanOOIIBIIEr0 U HAUMEHBIIIETO
7 3HAUCHNUS HETIPEPBIBHOM (yHKINN HA 1
OTpe3Ke
Haxosxnenne HanOOIIBIIEro U HAUMEHBIIIETO
8 3HAUCHUS HEeTIPEPBIBHOM (yHKIIMN HA 1
OTpe3Ke
Haxosxnenne HanOOIIBIIEr0 U HAUMEHBIIIETO
9 3HAYEHHs HEPEPHIBHON QYHKIMHU Ha 1
oTpe3Ke
Haxosxnenne HanOOIIBIIEro U HANMEHBIIIETO
10 3HAYEHHMs HEPEPHIBHON QYHKIMHU Ha 1
oTpe3Ke
Haxosxnenne HanGoIIBIIEro U HANMEHBIIIETO
11 3HAYCHUS HEMTPEPBIBHOM (yHKIIMU HA 1
OTpe3Ke
Haxosxnenne HanGoIIbIIEro U HANMEHBIIETO
12 3HAYEHUs! HeNpepbIBHON QYHKIMK Ha 1
OTpe3Ke




HpI/IMeHeHI/Ie HpOI/ISBOJIHOP'I JJIs1 HaXOXKIACHUA

13 HaMJTy4IIero pelieHus B IPUKIATHBIX 1
3amagax
IIpumeHeHue npon3BOAHOM I HAXOXKICHUS

14 HaMJIy4LIEro pellieHus B MPUKIaIHbIX 1
3ajauax
IIpumMenenne npou3BoIHOMN AJ1st

15 OIIpEe/ICNICHUSI CKOPOCTH U YCKOPEHHS 1
Tporiecca, 3a1aHHOTo HOPMYIIOH HITH
rpaduKoM
[Ipumenenne mpon3BOIHOM TSt

16 oIlpesieNIeHUs] CKOPOCTU U YCKOPEHHU s 1
npolecca, 3aJaHHoro GpopMynoi uiu
rpaduxom

17 Komnozunus ¢pyHkunit 1

18 Kommnosunus ¢pyHxnumit 1

19 Kommnosuums ¢pyHkumit 1

20 FGOMeTpI/I‘IeCEI/Ie 00pa3bl ypaBHEHHUI Ha 1
KOODPJIMHATHOM IIJIOCKOCTH

21 FGOMeTpI/I'-IeCEI/Ie 00pa3bl ypaBHEHUI Ha 1
KOOPAMHATHOH IIOCKOCTU

29 KonrponesHas padoTta: "HccnenoBanue 1
(HYHKIMI C TOMOLIBIO TPOU3BOAHON "

23 IlepBooOpa3Hast, OCHOBHOE CBOMCTBO 1
nepBo0OpasHBIX

24 IlepBooOpasHble 3IEMEHTAPHBIX (QYHKIIUI. 1
IMpaBuna HaX0XKAEHUS TEPBOOOPA3HBIX

o5 IlepBooOpa3HbIe d7IeMEHTapHBIX (HYHKIIHHA. 1
[IpaBmina HaX0XIEHHS IEPBOOOPA3HBIX

26 Murerpan. I'eomeTpudeckuii cMbICI 1
HHTerpaia

27 Brrancnenue onpenenéHHOro HHTErpaa mo 1
¢dhopmyne HetoTona-JleitbHuna

28 Beoruncnenue onpenenéHHOro MHTETpaa mno 1

dhopmyne Hetotona-JleitOnuma




HpI/IMeHeHI/Ie HHTErpajia i HaXO0XACHU

29 N
TJI0IIAAeH MIOCKHUX (Uryp

30 IIpumeHeH#e UHTErpaa A HaX 0K ICHUS
00BEMOB IT'€OMETPHUYECKUX TEIT

31 TIpumepsr petennii TuddepeHratbHbIX
ypaBHEHHH

32 IIpumeps! pemennii uddepeHnanbHbIX
ypaBHEHUI
Maremaruueckoe MOIEIMPOBaHUE PEATbHBIX

33 HPOLECCOB € MOMOIIBIO AU (epeHIIATBEHBIX
ypaBHEHUI
Koutponbhas pabota: "TleprooOpasHast u

34 ..
HMHTErpas

35 Tpuronomerpuueckue QYHKIUH, HX
CBOWCTBa M rpaduku

36 Tpuronomerpuueckre GYHKIHUHU, UX
CBOWCTBa U rpaduku

37 Tpuronomerpuueckre GyHKINHU, UX
CBOWCTBa M rpaduKu

38 Tpuronomerpuueckue GYHKIHUHU, UX
CBOHCTBA M TpadHKU

39 Tpuronomerpuueckue QYHKIUH, HX
CBOMCTBa U IpaduKu
OT6Op KOpHEH TPUTOHOMETPHUYESCKUX

40 YpaBHEHUI C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPHICCKHUX

41 YpaBHEHUH C IOMOILBIO
TPUTOHOMETPUYECKON OKPY)KHOCTH
OT160p KOpHEH TPUTOHOMETPHICCKHUX

42 YpaBHEHHIA C TOMOIIBIO
TPUTOHOMETPUIECKON OKPY)KHOCTH
OT160p KOpHEH TPUTOHOMETPHICCKHUX

43 YPaBHEHHH C IOMOILbIO
TPUTOHOMETPUIECKON OKPY)KHOCTH

44 Perienne TpUroHOMETpUYECKUX HEPABEHCTB




45

Pemenue TPUTOHOMETPUYECKUX HEPABECHCTB

46 PemeHne TpHTOHOMETPUYCCKUX HEPABEHCTB

47 Perienne TpUroHOMETPUYECKUX HEPABEHCTB
KonrponsHas padota: "T'paduxu

48 TPUTOHOMETPUYECKUX (PYHKLHI.
Tpuronomerpuueckue HepaBeHcTBa'

49 OCHOBHBIE METO/IbI PELICHNS NT0KA3aTEIbHBIX
HEepaBEeHCTB

50 OCHOBHbIE METO/IbI PELIEHUS I0KA3aTEIbHBIX
HEepaBEeHCTB

51 OCHOBHBIE METOZIBI PEIICHHS TOKa3aTeIbHBIX
HEpaBEHCTB

52 OCHOBHBIE METOZIBI PEIICHHS TOKa3aTeIbHBIX
HEpaBEeHCTB

53 OCHOBHBIE METO/IBI PELICHUS
J0rapupMHIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELICHUS
JorapuGMUYECKIX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHHS
norapu()MHUUECKUX HEPABCHCTB

56 OCHOBHBIE METO/IBI PEIICHHS
J0rapupMHUIECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI PEIICHHS
HppaIHOHATEHEIX HEPAaBEHCTB

58 OCHOBHBIE METO/bI PELICHUS
HppaIOHATEHEIX HEPABEHCTB

59 OCHOBHbIE METO/IbI PELICHUS
HppalOHAIbHBIX HEPAaBEHCTB

60 OCHOBHBIE METO/IBI PEIICHHS
HppAIHOHATILHBIX HEPABEHCTB

61 I'paduueckre MeToas! petneHus
HppaLHOHATEHEIX YPaBHEHUH

62 I'padmueckue MeTobI perueHus
HppaIHOHATEHEIX YPaBHEHUH

63 I'paduyeckue MeTOABI pelIeHHs




II0Ka3aTCIbHBIX ypaBHCHI/Iﬁ

64

I'paduueckre METOABI pelICHUs
I0Ka3aTeNIbHBIX HEPABEHCTB

65

I'padiyeckue MeToABI pelIeHHs
JT0orapu(pMHUIECKUX ypaBHEHHIH

66

I'paduueckre MeToAbI perieHus
norapuMUIECKIX HEPaBECHCTB

67

I'padryeckre METOB! penICHHs
norapu()MHUYECKUX HEPABEHCTB

68

I'padraeckue MeTOABI penIeHHs
TIOKa3aTeNbHBIX U JTOTapuQMHUIECKIX
ypaBHEHHH

69

I'padraeckue MeTOABI penIeHHs
N0KAa3aTeNIbHBIX U JIOrapu(MUIECKUX
ypaBHEHHH

70

I'padraeckue MeTOABI penIeHHs
M0Ka3aTeNIbHBIX U JIOrapu(pMHUISCKUX
HEpaBEHCTB

71

I'padryeckue METOBI penICHHs
MOKa3aTeNIbHBIX U JIOrapu(pMUIECKUX
HEPaBEHCTB

72

KontponbHast pabota: "HppannoHanbHeie,
MOKAa3aTeNbHbIC U JIOrapU(pMUYECKIEe
HepaBeHcTBa'"

73

KomrnekcHele yncia. Anredpandeckas i
TpPUrOHOMETpHYecKas (OPMBI 3aIHUCH
KOMIIJIEKCHOTO UHCITa

74

KowmrrekcHele yncia. Anredpandeckast i
TpUrOHOMETpHYecKas (HOPMBI 3aIHUCH
KOMIIJIEKCHOTO YHCITa

75

Apudmernueckue onepanuy ¢
KOMIUIEKCHBIMHU YHCIaMU

76

ApudmerHyeckre onepamnyy ¢
KOMIUICKCHBIMU YHCIIAMU

7

M3o6paxkeHre KOMIUICKCHBIX YHCel Ha
KOODPJMHATHOM IJIOCKOCTH




I/I306pa>1<eHMe KOMIIJICKCHBIX YHUCCJI HA

& KOOPAMHATHOH MJIOCKOCTU !

79 ®opmyna Myaspa. Kopau n-oii crenenu u3 1
KOMILJIEKCHOTO 4UCiia

80 ®opmyna Myaspa. Kopuu n-oii crenenu u3 1
KOMIUTEKCHOTO YHCIIa
IIprmeHeHne KOMIUIEKCHBIX YHCeI AJIst

81 pelieHnst PU3NIECKUX U T€OMETPHUECKUX 1
3amad

82 KOHTp"OJ'II)HaH pabota: "KommiexcHsle 1
qHcIa

83 HarypanbHble u esnble uucia 1

84 HarypanbHble u nesnsle uucia 1

85 IIpuMeHeHre MPU3HAKOB IETMMOCTH LEIbIX 1
qHcen

86 IpuMeHeHre MPU3HAKOB IETMMOCTH LEIBIX 1
qHCen

87 TIpumeHeHre NpU3HAKOB JETUMOCTH LIEIIBIX 1
gucen: HOJl u HOK

88 IIpumeHeHne NpU3HAKOB JETUMOCTH LIEIBIX 1
gucen: HOJl u HOK

89 IpuMeHeHre MPU3HAKOB IETMMOCTH LEIBIX 1
YHCET: OCTATKH 110 MOAYIIIO

90 IIpuMeHeHre MPU3HAKOB IETMMOCTH LIEIBIX 1
YHCEJI: OCTATKHU 110 MOJYITIO
IIpuMeHeHne MPU3HAKOB IETMMOCTH LEIBIX

91 yucel: aroput™ EBKinaa 1uis peeHus 1
3a1a4 B [EJIBIX YHCIAX

9 KOHT]I?'OJ'ILHaﬂ pabora: "Teopust Henbix 1
qrcen
Cucrema U COBOKYITHOCTb ypaBHEHHUH.

93 PaBHOCHIIBHBIC CHCTEMBI H CHCTEMBI- 1
CIICICTBHS

04 Cucrema U COBOKYITHOCTb ypaBHEHHUH. 1

PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95

OCHOBHBIC METO/IbI PEIICHUS CHCTEM U
COBOKYIIHOCTEH palliOHAIBHBIX YPAaBHEHHI

96

OCHOBHBIE METO/[bI PELICHUS CHCTEM U
COBOKYITHOCTEH MPPAIMOHAIBHBIX
ypaBHEHHH

97

OcHOBHBIE METOBI PEUICHUSA CUCTEM U
COBOKyHHOCTeﬁ TTOKa3aTCIIbHBIX ypaBHCHI/Iﬁ

98

OCHOBHbIE METOJIbI PELICHUS CHCTEM U
COBOKYIHOCTEH MOKa3aTeIbHbIX YPAaBHEHUI

99

OCHOBHBIEC METO/IbI PELUICHUS] CHCTEM U
COBOKYIIHOCTEH J0rapu()MUIECKUX
YpaBHEHHI

100

OCHOBHbIC METO/IBI PELICHUS CHCTEM U
COBOKYITHOCTEH JIOrapu(pMUIECKUX
ypaBHEHUI

101

IIpumeHeHue cucTeM K peleHHIo
MaTeMaTHYeCKHUX 3aJay U 33134 u3
Pa3NHYHBIX 00JIacTel HAyK! U peaTbHOH
JKM3HHU, MHTEPIPETAIUs HOITydeHHBIX
pE3yNbTaToOB

102

IIpumeHeHne cUcTeM K peleHHIo
MaTeMaTH4eCKHUX 3aJay U 3a1a4 u3
pa3nuuHBIX 00JIaCTei HAYKH U peabHOM
JKW3HU, HHTEPITPETAIUS TTOJTyICHHBIX
pe3yJbTaToB

103

IIpuMeHeHne HEPaBEHCTB K PEIICHHIO
MaTeMaTH9YeCKHX 3aJa4 U 3a1a4 13
pa3IMYHBIX 001acTel HayKU U peabHON
JKHU3HYU, HHTEPIPETalUs HOIydeHHBIX
Ppe3yabTaToB

104

Kontponbhas padora: "Cucremsl
PaLMOHAIBHBIX, HPPALIHOHAIBHBIX
TIOKa3aTeNIbHBIX U JTOTapuQMHUIECKIX

ypaBHEHUH

105

Pa]_IHOHaIILHLIC YPaBHCHUS C ITapaMETpaMu




106 PannoHasbHBIC HEPABEHCTBA C MApaMeTpamMu 1

107 PanmonansHBIE CHCTEMBI ¢ TapaMeTpaMH 1

108 HppanuroHanbHble ypaBHEHHS, HCPABEHCTBA 1
C mapaMeTpamu

109 HppaunoHaJibHbIe CHCTEMBI C IIapaMeTpaMu 1

110 Toka3arenbHbIC ypaBHEHHS, HEPABCHCTBA C 1
napameTpaMu

111 Iloka3arenbHble CUCTEMBI C ITapaMeTpaMu 1

112 Jlorapupmuueckue ypaBHEeHHsI, HEPAaBEHCTBA 1
C mapamMeTpaMu

113 Jlorapupmuueckue cucTeMbl ¢ napamMeTpamu 1

114 TpuroHoMeTpUUECKHE YpaBHEHHS C 1
napaMeTpamu

115 TpuronomeTpuueckrue HepaBEHCTBA C 1
napameTpaMu

116 TpuroHoMeTpruecKrue CUCTEMBI C 1
napameTpaMmu
TlocTpoenue u uccie0BaHue

117 MaTeMaTHHECKHX MoJIenei peanbHbIX 1
CUTYALHii C TOMOIIbIO YPAaBHEHUH C
napameTpaMu
ITocTpoenue u nccnenoBanue

118 MaTeMaTH4eCKIX MojIelieit peabHBIX 3 1
CHTYalHii ¢ TOMOIIBIO CHCTEM YpaBHEHUIT ¢
napaMmeTpamu
TlocTpoenue u uccineq0BaHue

119 MaTeMaTHECKHX MoJeseil peabHbIX 3 1
CUTYaIHii C TOMOIIBIO CHCTEM YpaBHEHUI ¢
napameTpaMmu

120 KOHTponLHas["pa60Ta: "3amayu ¢ 1
napameTpaMmu

121 IloBTropenue, 0600IICHHE, CHCTEMATH3AIIHS 1
3HaHuil: "YpaBHeHus"

122 IToBTOpenue, obo0mEeHNE, CHCTEMATH3AIHS 1

3HaHuil: "YpaBHenus"




123 IoBTOpenue, 0000LICHHE, CHCTEMATH3ALHS 1
3HaHuil: "YpaBHeHUs. CHCTEMBI ypaBHEHHH'"
124 IoBTOpenue, 0bo0LmIEHHE, CHCTEMATH3ALHS 1
3HaHuil: "HepaBencTra"
125 IToBTOpenue, oboOmIEHHE, CHCTEMATH3ALHS 1
3HaHui: "HepaBencrsa"
126 HOBTOPCHI/IC, 0000111eHHE, CHCTEMATU3ALIUS 1
suanwuii: "HepaBencrpa"
127 IloBTopenue, 06001IEeHUE, CHCTEMATHU3AIHS 1
3HaHuil: "[IpousBonHas u e¢ npumeHeHue"
128 IloBTOpeHue, 0600ImEHNE, CHCTEMATH3AIHS 1
3HaHuil: "[IpousBosnHas u e¢ npumMeHeHue"
129 TloBTopenue, 0600IICHHE, C“I/ICTeMaTI/BaHI/IH 1
3nanuii: "[IpousBosaHas u e€ npuMeHeHue"
130 IloBTOpenue, 0000IICHHE, CHCTEMATH3AIHS 1
3uanuii: "MHTerpan u ero npuMeHenue"
131 IloBropenue, 06001IeHUE, CHCTEMATH3AIHS 1
3HaHuil: "OyHKImH"
132 TloBTOpeHue, 0000IICHNE, CHCTEMATH3ALHS 1
3HaHuil: "Oynkuun"
133 IloBTopenue, 0600IICHHE, CHCTEMATHU3AIHS 1
3HaHuil: "Oynkuun"
134 HToroast KOHTposIbHAS paboTa 1 1
135 HToroasi KOHTpOJIbHAS paboTa 1 1
136 HOBTOPCHI/IC, 00o0meHne, CHCTeMaTH3aIHs 1
3HAHUI
OBIIEE KOJIMYECTBO YACOB ITIO ITPOTPAMME 136 10




YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI U151 YYEHUKA

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
NUHTEPHET

[IOKYMEHT MOAMWUCAH 3NEKTPOHHOW MOAMWCHIO

MYHULIMNAJIbHOE OBLLEOBPA30BATEJIbHOE YYPEXXAEHUE
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