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INOACHUTEJIBHASA 3AIIMCKA

Y4aeOHsblii Kypc «Anrebpa W Havyajla MaTeMaTHYECKOTO aHaIHN3a» SIBISETCA
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIUIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca oOydaromiuecs OBIIAJEBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (GOpMyIHpPYeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

Y4eOHblif Kypc anreOpbl U Hayal MaTeMaTHYECKOTO aHajin3a 3aKJIaJbIBacT
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
MOHUMAaHUsI OCHOBHBIX TCHJICHIIMIA Pa3BUTHUSI SKOHOMUKHU U OOIIIECTBEHHOM JKU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX JUIsl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMHU ajireOpbl M MaTeMaTUYeCKOro aHajiu3a pPa3BUBAET
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKIAECHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IlIEHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUI0, (OPMHPYET
KpEaTUBHOE U KPUTUUECKOE MBILUICHHE.

B xoxe u3ydyeHus yueOHOro kypca «AinredOpa ¥ Hayalla MaTeMaTH4YECKOTO
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJILHOTO TMOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEd peajbHbIX CUTYAIlUH,
WHTEpIIpETalluk  TOJYYEHHBIX  pEHICHUM, 3HAKOMATCS C  OpUMepamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VYuebHblli Kypc 00Ja7aeT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOIIUI
(GOpMHPOBAHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuuxky ydeOHON
JEATEIIbHOCTH, TpeOyroued MpOAOKUTEIbHON KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 3a IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeToauku OOydeHHs] anredpe W HadajlaM MaTeMaTH4eCcKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN NPUHIIUI 00yUYEHUS.

B crpykType yuebHOro kypca «AnrebOpa M Hayajga MaTeMaTH4Ye€CKOro
aHaJu3a» BBIJCIICHBI CIECIYIOIINE COAEPKATEIbHO-METOIMUECKuEe TuHuM: «YHucna
U BhIUKCIEHUD», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hadana
MaTeMaTU4YecKoro aHanusa», «MHoxecTBa M JIoTHKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKUE JIMHUA HW3YyYaloTCs Ha TPOTSHKCHUHU ABYX JIET
oOydeHHus] Ha YpOBHE CpeIHEero oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT JIpyra W MOCTEIICHHO HACHIIIAsICh HOBBIMH TeMaMd W paszjaenamu. JlaHHBIN
y49eOHBI KypC SBISCTCS HMHTCTPATUBHBIM, IIOCKOJIBKY OOBEAUHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETpPHSI, MaTEeMaTHUECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTHUeCKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBarOT BcE Oosee
IIUPOKAM MATEMAaTHYECKUM ammapaTroM, Y HUX MOCJIeI0BATEIHHO (HOPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKYyI0 MOJIENb pPEalbHON
CUTYaIlNH, IPUMEHATH 3HAHUS, TOJYICHHBIC TIPH U3YYCHUH YIeOHOTO Kypca, IS
PEIICHUsT CaMOCTOSITENIFHO CHOPMYITMPOBAHHONW MaTeMAaTUYECKOM 3a/1a4uu, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

CopeprkaTenbHO-METOANYECKass JTUHUS «Uucia ¥ BBIYHCICHHS» 3aBepIiacT
(dbopMHpOBaHNE HABBIKOB MCIOJB30BaHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpenHero o0uiero
oOpa3oBaHus 0co0O€ BHUMaHue  yAeisieTcss  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIYUCIICHHUM, BKIIIOYAIOMIMX B CEO0sI MCIOJIb30BAHUE PA3IUYHBIX
dbopM 3amucy YHCIa, YMEHUE JenaTh NPUKUAKY, BBIMOIHATH MPHUOIMKEHHBIC
BEIYHCIICHHSI, OIICHWBATh YWCJIOBBIC BBIPAKEHHUS, pabOTaTh ¢ MAaTEeMaTHYCCKAMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMIJIEKCHBIX YHcel. B  KakIoM H3 3THX MHOXKECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
ONEPUPOBAHUE OCTAaTKAaMH Ha MHOXECTBE ILEJBIX 4YHCEN, OcOoOble CBOMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHUE KOPHS HATypallbHOM CTENEHM HAa MHOMXECTBE KOMIUJIEKCHBIX YHCElL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIB3YEeMBbIX YHCENl U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOEHUU MOJIENICH PEaJIbHOTO0 MHpA, IIUPOKO HCIOJIB3YIOTCS 0000IIeHHE |
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHUS W HEPABEHCTBA» DPEAM3YETCS Ha TMPOTSHDKCHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pe3ynbrare OOydYaromivecss OBJIAJCBAIOT PA3IUYHBIMA  METOJIAMHU  PEIICHUS
pallMOHANBHBIX, HPPAIMOHAIBHBIX, ITOKA3aTCNIbHBIX, JOTAaPUPMUUYCCKUX H
TPUTOHOMETPHYCCKUX YpPAaBHCHHM, HEPABECHCTB M CHCTEM, a TakKXke 3ajad,
collepKalux MmapaMeTpsl. llojlydeHHbIE YMEHHS IIMHPOKO HCIIOJIB3YIOTCS TIPH
UCCIENOBaHNH (DYHKIMI C TIOMOIIBIO MTPOU3BOAHON, TPU PEIICHUH MPUKIATHBIX



3a/lay ¥ 3a7]a4 Ha HAXOXKJEHUE HAUOOJBIINX U HAUMEHBIIUX 3HAYEHUH (PYyHKIUU.
JlanHasi comepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHUu U Jiorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
MaTepuaia MPOUCXOJUT  JalibHEWIllee  pa3BUTUE  AITOPUTMUYECKOTO U
a0CTpaKTHOrO MBIILICHUSI O0y4YaroImuXcs, (OPMUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEW B BHJIE PAaBEHCTB U HEPABEHCTB. Anre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HATJIAIHO JEMOHCTPUPYET CBOM BO3MOKHOCTHU Kak
S3bIKA HAYKH.

CopepxxarenbHo-MeToauYecKass JUHUA «DyHKIMM U TpaduUKU» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKLUM, UX CBOICTB
U rpaduKoB, UCHIOIb30BaHUE (DYHKUMU JUIS pelIeHUs 3ajad U3 IpYrux y4eOHbIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: (popMHpPOBAaHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIIEIOBATh MOJIy4eHHbIC (YHKIHMHU, CTPOUTH HX
rpaduku. MaTtepuan 3Toi cojepKaTeIbHOW JTMHUN HalleJIeH Ha pa3BUTUE YMEHUM
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET pPa3BUTHIO AJITOPUTMUYECKOTO MBINUIEHHUS, CIHOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxxarenpHast JuHug «Hauana MareMaTHyeckoro aHaius3ay IMO3BOJISIET
CYLECTBEHHO PACIIUPUTh KPYrI KaK MAaTeMAaTHYECKUX, TaK U MPHUKIAJHBIX 3a]ad,
JOCTYIHBIX O0OYyYaroIIMMCs, TaK KaK y HUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENsTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU GUTYp U OOBEMBI TN, HAXOAUTh CKOPOCTU U
YCKOpEeHHsl TpolieccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJIeJiell pealbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMUYECKHX, 3a]la4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYE€CKOTrO
aHajgu3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (POPMabHO-JIOTHYECKOTO0 U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaX, IOJYYEHHBIX B XOJ€ pa3BUTHS MaTEMaTHKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeTOANYeCKast JIMHUS «MHOXeCTBa U JOTHKa» BKIIIOYACT B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejjaraloT HamboJjiee YHUBEPCATbHBIM S3BIK, OOBEIMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH W €€ NPWIOKEHWM, OHU CBS3BIBAIOT pa3Hbie MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarImeMycss IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN S3BIK
COBPEMECHHOW MaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISi BHIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTE€MaTUKHW KaK HayKd CJeAyeT MpU3HATh
CBOMCTBEHHYIO €M CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTUYECKONH JIOTHKH CIOCOOCTBYET PAa3BUTHIO JIOTHUYECKOTO MBIIIJICHUS
0Oy4Jaronuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKJICHUS HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJi3a
MIPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIE TPHU3BAaHbBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENIEd pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KOK/IBIN M3 Pa3eioB MPOTPaMMEI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IMPOKO HCITONB3YETCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOMATENIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS TPUKIAIHBIX 3a1a4
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wu3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYE€CKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BIYMCICHUA

Panmonaneupie umcna. OOBIKHOBEHHBIE W ACCSITUYHBIE IPOOU, MPOLEHTHI,
OeckoHeuHbIe Tepuoauueckue apodu. [Ipumenenue apoOeil M MPOLEHTOB MJis
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JleiicTBATENBHBIE 4YHMCIA. PalnuoHaJbHBIE W UPpPALMOHAIBHBIE YHCIIA.
ApudpmeTnueckue  onepanMM € JICWCTBUTENBHBIMU  yHclIaMd.  Moayib
JEHCTBUTENHLHOTO YKcia U ero cBoicTBa. [IpuOmmkEéHHbIC BBIYUCICHUS, MTPaBUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ 1nensiM  nokaszareneM. buHoM Herotona. Hcnosbe3oBanue
HOJXOAIIEeH (POPMBI 3aIIMCH IEUCTBUTENBHBIX YNCEN ISl PELLICHUS TPAKTUYECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uyucna. CpoiictBa norapupma. JlecaTnyHble U HaTypajbHBIE
Jorapu(Msl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHTE€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
aPKKOCHHYC M ApKTAaHI'E€HC YUCIIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHMS W ypaBHEHHs-CleAcTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OCHOBHBIE METO/Ibl PEIICHUSI LEIbIX U APOOHO-PAllMOHANIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3y. MHoOrowinensl ¢  UEJIBIMU
koapurmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIINUX CTENEHU U KOPHHU.

HppanmonanbHbie YPaBHEHUSL. OcHOBHBIE METO/BI peleHns
UppaLMOHAIbHBIX YPAaBHEHUM.

[lokazarenbHble ypaBHEHHsS. OCHOBHBIE METOIbI PELICHHS IOKa3aTEIbHBIX

YPaBHEHHUM.

[TpeobpazoBaHre BhIpaXEHHM, CONEPIKALTNX JOTapru(PMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIE METO/IbI pelieHus
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE hopMyJIBL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem JIMHEWHBIX ypaBHEHMH. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTens MaTpulbl 2X2, €ro TIeOMETPUYECKHH CMBICT U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE OMPEACIUTENS ISl PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccrnenoBanume TMOCTPOEHHOM MOZENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH pealbHOM CHUTyallUH C ITOMOUIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH.

DyHKUMH U TPaPUKH

OyHKIMA, CrnocoObl 3amaHus ¢GyHKIUU. B3anmHO 00paTHBIE (YHKIUU.
Komno3zummss @yukuuii. I'papuk  QyHKmu. DneMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6unacTh ompeneneHuss 1 MHOKeCTBO 3HaueHud Gynkumu. Hymu yskium.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MHUHHUMYMBbI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jluneiinasi, kBajpaTU4Hasi W JpOOHO-TMHEWHasT (YHKUMU. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM Moka3ateneM. E€ cBoiicTBa u
rpaguk. CpoiicTBa U rpaduK KOpHS N-OW CTENEeHH Kak (YyHKUUH OOpaTHOU
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass U jorapupmuyeckass (yHKLUHUHU, UX CBOWCTBA M Tpaduku.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpurosomeTpryeckas OKPYKHOCTb, OIIPENEIEHHE TPUTOHOMETPUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIbHBIE 3aBUCMMOCTHM B peaJbHBIX MpoOIeccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCKOro aHaJIn3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUsA IIOCJIEIOBaTeNLHOCTEH. MeTton
MaTeMaTUYeCKON UHIYKIHUU. MoOHOTOHHBIE U OrpaHUYCHHbIE
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTpruecKas nporpeccud. beckoHeuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O0e€CKOHEUHO yOBIBAIOIIEH TreOMEeTpUYeCKOon
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb30BaHWE TMPOTPeccUr JUIsl  PELIeHUs pealdbHBbIX —3a/ay
MPUKIIATHOTO XapakTepa.



HenpepoiBHble ¢GyHKIMM W UX CcBoMcTBAa. Touku paspbiBa. ACHUMITOTHI
rpadukoB ¢yHkuuii. CBolcTBa (PYHKIIMM HENpPEephIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpast nponsBoaHbIe QyHKIHK. OnpeneneHne, TeOMETPUISCKUN U
(bu3MYecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoanbie  3nemMeHTapHbIX  (QyHKuud.  [IpousBomHass ~ CyMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHo:xecTBa M JIOTHKA

MHOk€eCTBO, OIepaluyd HaJ MHOXKECTBAMU M HUX CBOMCTBa. [lnarpammbl
Oiinepa—Benna. IIpumeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —ammapara s
OMMCAHUs PEaJbHBIX IPOLECCOB U SIBICHUM, MPU PEUICHUU 3aJad U3 JIPYTUX
y4€OHBIX MPEAMETOB.

OmnpeneneHue, TeopemMa, CBOMCTBO MaTEMaTUYECKOTO OOBEKTa, CIEJCTBHUE,
JI0KAa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypaneHble u uensie yucna. [I[pumeHeHne mpu3HAaKOB JEIMMOCTH LIEJBIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbiiee ooOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moaynto, anropurMa EBkinuaa asis peneHus
3a/1a4 B LEJIbIX YHUCIIAX.

Kowmrmnekcuble uucia. Anredpanydeckass W TPUTOHOMETpHUYECKass (POPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYecKHe omnepanuud ¢ KOMIUIEKCHBIMU
yucinamu. M3o00pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PEIICHUs] PU3NYECKUX U TEOMETPUUECKUX 3a71a4.

YpaBHeHMs U HEPABEHCTBA

CucrteMa ¥ COBOKYIIHOCTb YPAaBHEHWH W HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHUYECKHMX  YPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuueCKux HEPaBEeHCTB.

OCHOBHBIE METOJIbI PEIICHHUS TOKa3aTelIbHBIX U  JOTrapuPpMUUYECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUS UPPAITUOHATBLHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEeIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPaAMHU.



[Ipumenenue  ypaBHEHUMH, CHUCTEM M HEPABEHCTB K  PEILICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IuyHbIX O0JIacTell HAayKu U peanbHOMN
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DOyHKIUHN U TPAPUKH

I'paduk xommosunuu Qyskuuidi. ['eomerpuueckue o0pa3bl ypaBHEHUU U
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

TpuronomeTrpuyeckue GyHKINH, UX CBOMCTBA U IPapUKH.

['padmyeckue MeTOABl pElIeHUsT ypaBHEHUW W HepaBeHCTB. [paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Wcnonp3oBanne rpadukoB (QYHKIIUN IS WCCIEIOBAHUS TPOIECCOB U
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEANbHOU KU3HMU.

Hayaja MaTeMaTH4eCcKOro aHaJIu3a

[IpumeHeHne mpou3BOAHON K UCCIEIO0BAHUIO (DYHKLIHMI HA MOHOTOHHOCTb H
3KcTpeMyMbl.  Haxoknenue  HamOonblIEro M HAUMEHbBIIETO  3HA4YECHUU
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

[IpumeHeHne NpPOU3BOJHOM JUIsl HAXOXKICHUS HAWIYYIIEero pELICHUS B
NPUKIIAIHBIX 3a/adax, Uil ONPENCIICHUS CKOPOCTH M YCKOPEHMS IpoLecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO miepBooOpa3HbIX. IlepBooOpasHbie
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxoXIeHUs IEpBOOOPa3HBIX.

WHurerpan. I'eomeTpuuecknii CMBICII VHTETpaIa. Brruncnenne
onpenenéHHoro uHTerpana no popmyne Hetorona-Jleibnua.

[IpumeHeHue uHTErpana s HaXOXACHUS IUIONIaJed IJIOCKUX (QUryp u
00BEMOB T€OMETPUIECKUX TEJL.

[Tpumepsl pemenuit auddepeHManbHBIX ypaBHEHUN. MaTtemaTuieckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHB) HA YPOBHE CPEJIHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UACHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHIKEHHSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOMN LIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKU;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEIACHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIa/1a B MOCTPOECHHE YCTOMUHUBOrO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHUM, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATH MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e30MacHOro 00pasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 370pPOBBIO (30pOBOE THTaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU U
OTJIbIXa, peryispHas (u3nvecKas aKTUBHOCTH), (PU3NUYECKOE COBEPIIECHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaMpaBICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB HA COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa dKOJOTHYECKUX POoOJeM, OpUEHTAIIHS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWK JUIsl perieHus 3agad B 00JacTu
OKpY’)Karoliel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MesATeNbHOCTU, 3TaroB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh MPOEKTHYID M MCCIEI0BATEILCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy TMOHATUSIMHU, (HOPMYIHPOBAThH
onpeieSIeHUs TIOHSITUH, YCTaHABIUBAThH CYIECTBEHHBIN MPU3HAK KiIaccu(uKaiuy,
OCHOBaHMsI 7151 0000IIEHHS U CPABHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opmMynupoBaTh U  MPEeOOpPa3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJaTh BBIBOABI C HCMOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOJAUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATUYECKUX YTBEPKICHUIM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

MCIIOJIb30BaTh BOMNPOCHI KaK HCCIIEIOBATEIbCKUA WHCTPYMEHT IMO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
YCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH TUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJANTH CaMOCTOSATENIBHO CILUIAHUPOBAHHBIN ASKCIEPUMEHT, UCCIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OObEKTaMHU, SBJICHUSMHU, POLECCAMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENEHHOTO  HAOMIONEHUS, WCCIIENOBAaHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, A TAKKE BBIIBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH Je(UIIMTHI UHPOPMAIIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1a4u;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HH(POPMAIUIO PA3TUYHBIX BUJIOB U
dbopm npeacTaBiIeHuUS,

CTPYKTYpPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IUyHBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManmn o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJbHbIE y4eOHbIEe 1eCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHUs, SCHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJieMbl, pelraeMoil 3a7ayu, BBICKA3bIBaTh WJACH, HAICJICHHbIE Ha TIOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MIPEACTABIIATh PE3YIbTAThl PEIICHUS 3aJlaud, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3EHTAIlUU U OCOOEHHOCTEH ayTUTOPHHU.

PeryasiTuBHbIe yHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM MUMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTUPOBATH
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJIbHBIH HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbLHOM  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YyJbTAaTOB, BIAJCTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, JaHHBIX,
HaWJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa IEIU U YCIOBUIM, OOBSICHATh MPUUUHBI
JIOCTUKEHUS WM HEJOCTUKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OLICHKY MIPHOOPETEHHOMY OIIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIAWBUIYAITHHOM
paboThl MpU peHIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JEATEIIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpencisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ IMITYPMBD» W HHBIE), BBIMIOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4eCTBO CBOETO BKJIajia B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K koniy obOyuenuss B 10 kjacce 0OydyarOIIMICAd TOJYYUT CIECAYIOIIHUE
MpeAMETHbIE PE3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYECKOTrO aHaTUu3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TMPOILEHTHI, HPPAIUOHATBLHOE YHUCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHATh JIPpOOM ¥ TPOLEHTHI JUIsl PEIICHHWs] TPHUKIAJAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH PUOTUKEHHBIC BEIYMCIICHUS, PABUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIAILLYI0 (POPMY 3alUCU IEHCTBUTENBHBIX YNCEN AJIS PELICHUs
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apU(PMETUYECKUN KOPEHb HATypalbHOMN
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(pM uHKcIa, JECATUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

CBOOOJHO ONEPUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCIJIOBOTO apTyMEHTa;

OIIEpUPOBATh MOHATHUAMM: APKCHHYC, APKKOCUHYC U apKTaHI'€HC YUCIOBOIO
apryMeHTa.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl PEIIEHUs PALUOHAIBHBIX MU JIPOOHO-
pallMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUs
HEPaBEHCTB;

CBOOOJHO OIEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOYJIEH ¢ MedbIMH KO3(p(ULIUEHTaMH, KOPHM MHOrOYJI€Ha, IPUMEHAThH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pELIEHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATUSIMHU: CHUCTEMAa JIMHEWHBIX YypaBHEHUH,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
MCITIOJIB30BaTh CBOMCTBA ONpENEeNuTeNss 2 X 2 g BBIYMCICHHMS €ro 3Ha4yeHus,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJICJIUPOBATh PEaJbHbIE CUTYallUH C TOMOUIBIO CUCTEMBI JIMHEHHBIX YPaBHEHUM,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
MHTEPHPETUPOBATH MIOJyUYECHHBIN PE3YJIbTaT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPKALUX CTENEHU C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO OMNEPUPOBATh MOHATUSIMHU: HUPpPAIMOHAJIbHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
MIEPEXO0/I0B WA OCYIIECTBIISAS IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKHUX BbIPAKECHHUI;

CBOOOJTHO OMEPUPOBATH TMOHSATHUEM: TPUTOHOMETPUUECKOE YypaBHEHHE,
OPUMEHATH HEOOXOoAuMble (GOpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHIA;

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUS, YpAaBHEHMs, HEPaBEHCTBA IO YCIOBUIO 3a/aud, MCCIIEI0BATh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOIHO ONEPUPOBATH MOHATUAMU: (PYHKIIMSI, CTIOCOOBI 3aAaHUs (PYHKIIUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATDH dJIEMEHTapHbIE MTpeoOpa3oBaHus rpadukoB PyHKITUI;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINU, HYJIH (YHKIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (PYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOHO ONEPUPOBATH MOHATUSAMU: CTENICHHAs (QYHKIUS C HATYPaJIbHBIM U
HeabIM TIoKa3zarenieM, Ipa@uk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasareynemM, rpauk KOpHs N-0il CTeneHW Kak (PyHKIHMH OOpaTHOW CTENEHHU C
HaTypaJIbHBIM ITOKa3aTeleM;

ONEpPUPOBATh TIOHATUSAMU: JMHEWHAs, KBaJpaTUYHas U APOOHO-JTHHEWHas
(bYHKIUH, BBITIONHATH dJIEMEHTApPHOE HCCIIEA0BaHNE U TIOCTPOSHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSMM: IOKa3zaTejabHas U Jorapupmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CcBOOOIHO OMNEpUPOBATH TOHATHUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTD,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (yHKOUN JUId  HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HU, BBIpAXXaTh (HOpPMyJIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBIBArOIasi TeOMETpUUeCcKasi MPOTrPeccus, TUHCHHBIA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONb30BaTh MPOTPECCHU MJIs PEIICHUs PEANbHBIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOO/THO OIEPUPOBATH MOHIATHUIMU: MTOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAO0BATEIBbHOCTH,
MIOHUMATh OCHOBBI 3apOXKICHHUS MAaTeMaTHYECKOrO0 aHajau3a KakK aHaiau3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpadrka HyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MIPUMEHSTH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a]1a4;

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIMH, KacaTenbHas K TpaduKy QyHKIIIH,

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YACTHOIO U KOMIO3ULIUH
NBYX (DYHKITUH, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIB30BaTh TE€OMETPUUECKUNA W (UBUYECKUM CMBICT TPOU3BOJHOM IS
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  MOHATUSIMHU: MHOXXECTBO,  ONEpaly  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SBJICHUH, TP PEIICHUH 3a]1a4 U3 IPYTUX YYCOHBIX MPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHATUAMHU: OIpEACIICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOT0 00BEKTA, I0KA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce 0OydyarOIIMICA TOJYYUT CIEAYIOIIHE
MpeAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM pabouel MporpaMMmbl Y4eOHOTO
Kypca «Anrebpa u Havajla MaTeMaTUYeCKOTr0 aHaTUu3a:

Yucaa v BBIYUCTCHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBbHBIX U ILEIbIX YUCEJ, UCIOJb30BaTh MPU3HAKUA ACITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATHEM OCTaTKa MO0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAX CUHCIICHUS,

CBOOOJIHO OMNEPUPOBATH MOHITHUSIMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpMe, BBHITIONHATH apu(PMETHIECKUE ONepaIii ¢ HUMHU U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HMppPALMOHANbHBIE, NOKA3aTENbHbIE U
Jorapu(pMUUECKUe HEpPAaBEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallOHAIbHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jgorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTEeIIbHBIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

IPUMEHATH TpauyecKue METO/AbI JUUIs PEIICHUs] YPaBHEHUI U HEPABEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAQKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIM C HCIOJIb30BAHUEM ammapara ajareopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu U rpapuku:

CTpOUTh TpadUKHd KOMMO3MIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTApPHOIO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJIUHATHOM TIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH TMOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS W HCCIENOBAaHUS pEasbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

UCIT0JI30BaTh MPOU3BOJIHYIO JIJISl UCCIEAOBAHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOAWTh HauOoJIbllIee U HAaUMEHbIlIee 3HAaUeHUs (PYHKIIMN HENPEpPhIBHON Ha
OTpE3Ke;

WCIIOJIB30BaTh MPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpajl, HAXOAWTh IEpPBOOOpA3HbIC AIEMEHTAPHBIX (PYHKIMHA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

HAXOJUTh TIOMIAIHN TUIOCKUX (GUTYP U OOBEMBI TEIT C TOMOIILI0 HHTETPAIIA;

MMETh MPEACTAaBJICHUE O MATEMATUYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pelarh NPUKIAIHbIE 33aJa4d, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKOTO U
du3nYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 MHOro4ieHsl. PauHOHaJH)HLIci YPaBHEHHUS U 24 1 BuGmorexa LIOK
HepaBeHcTBA. CHCTEMBbl TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 Bunorexa LIOK
L[eJIBIM TIOKa3aTesieM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1 BuGmorexa LIOK
WppanmonansHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 BuGmorexa LIOK
YpaBHEHUS
JI .
5 orapudmuueckas QyHKIUs 18 1 Bumorexa LIOK
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 BuGmorexa [OK
ypaBHEHUS
7 [TocnenoBarenbHOCTH U MPOTPECCUH 10 bubmmnoreka HOK
8 HenpepsiBable pynkuuu. [IponszBoanas 20 bubmuoreka [IOK
9 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3 IS 5 9 BuGnmorexa LIOK
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 I/ICCJ'IGI[OBaHI:Ie (GYHKIHHI C TOMOIIBIO 29 1 Butmiorexa LIOK
MIPOU3BOTHOM
2 [lepBooOpa3Has u uHTErpai 12 1 Bu6moteka [JOK
3 I'pacduku TpUroHOMETpHUUECKUX (PYHKIIHI. 14 1 bubmmoreka [JOK
Tpuronomerpruyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 Bbu6mmoteka [JOK
norapuMUUecKre HePaBeHCTBA
5) KomrnekcHeie yncna 10 1 bubmorexa LIOK
6 HarypanbHsle u niensle yucna 10 1 bubmmorexa LHOK
CucreMsl paliMoOHaIbHBIX, UPPALMOHAIBHBIX bubmmnoreka HOK
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3amaun ¢ mapamMeTpamMn 16 1 bubmorexa LIOK
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 9 bubmmoteka IIOK
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bceero Koutpoaenbie  Ipaxkruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoTbI pecypenI
1 MHO}KCSTBO, orepary HaJ MHOXECTBAMH 1 BuGmmorexa LOK
U UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1 bubnnorexa HOK
3 IIprMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1 bubnuotexa [JOK
amnmapara JJisl peleHus 3aaa4
Parnmonansubie unciaa. OOBIKHOBEHHBIC U bubmuorexa [JOK
4 JECATUYHBIC TPOOH, TPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOINYECKHUE TPOOH
Pammmonansusie ynciaa. OOLIKHOBEHHEIE U bu6mmoreka [JOK
5) JECSITUUHbIE IPOOH, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
6 [Ipumenenue qpobeit U MPOLEHTOB JIst 1 bubnuoreka [IOK
penieHust MPUKIAIHBIX 3324
7 [TpumeHnenue npoGeit u MPOLEHTOB st 1 bubnnorexka [JOK
pellIeHus MPUKIATHBIX 3a7a4
3 JeticTButenbHbIe yncia. PaninonaabHbIC U 1 bubnmoreka [JOK
HPpAIMOHATILHBIE YHCIIa
9 Apudmernueckre onepanum ¢ 1 bubanorexka [JOK
JIEHCTBUTEILHBIMU YUCIIAMH
10 Moynb A€HCTBUTEIBHOIO YHCIIA U €70 1 bu6miorexa [OK




CBOMCTBA

11

12

13

[TpuOkEHHBIE BBIYMCIICHUS, TIPAaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIECHUM

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

bubmuorexa [JOK

bubmuorexa [JOK

bubmuorexa [JOK

14

OcHOBHBIE MCTOABI pCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

bubmuorexa [JOK

15

16

17

18

19

20

MHOrowieHsl OT OAHON EPEMEHHOM.
Jlenenne MHOrouI€Ha Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

MHorousieHsbl ¢ LeNbIMU KO3 UITMEHTaMH.

Teopema Buera

Pemrenne cucreM TMHENHBIX YpaBHEHUI

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHUM.

Ornpenennurens MaTpULbl 2X2, €ro
F€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

bubmuorexa [JOK

bu6mmoreka [IOK

bu6nmoreka [JOK
bu6mmoreka [IOK

bu6mmorexa [IOK

bu6mmoreka [IOK




21

[Ipumenenue onpeaenuTens AJisg perieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUI

bu6mmoreka [IOK

22

23

Pewenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUI

bu6mmoreka [IOK

bubmuorexa [JOK

24

Kontponsnas pabora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBA. CUCTEMBI
JMHENUHBIX ypaBHEHUN"

bu6mmoreka [IOK

25

OyHKIMS, CITOCOOBI 3a1aHUs () YHKITUH.

Bsanmuo obparnbie pynkium. Kommosumms

byHKIII

bubmuorexa [JOK

26

27

['paduk QyHkuuu. dnemMeHTapHbIC
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHud pynkuuu. Hynu pyHkuuu.
[TpomexyTKH 3HaK MOCTOSIHCTBA

bu6mmorexa [IOK

bu6mmorexa [IOK

28

UYErHble 1 HEUETHBIE PYHKITUH.
[lepnoauueckue Gpynkunu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIMU

bu6mmoreka [JOK

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHblllee 3HAUYCHNUE
(GYHKIIMHM Ha IPOMEKYTKE

bu6mmoreka [JOK

30

31

JluneliHasi, KBagpaTU4Has U JpOOHO-
TuHeHas GyHKuun

DJeMeHTapHOe UCCIeI0BaHue U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUI

bu6mmorexa [IOK

bu6mmorexa [IOK




DJIeMEHTapHOE UCCIIEIOBAaHUE U

bu6mmoreka [IOK

32 .
MoCTpoeHue rpauKoB ITUX PYHKITUN

33 CTteneHb C 1eIbIM MoKaszaTeaeM. buaom bu6mmoreka [IOK
Herorona

34 Crenens ¢ 1esbIM NIOKa3zareneM. buaom bubnmoreka [JOK
HeroTona

35 CremnenHast QyHKIUS C HATYPATbHBIM U bubmuorexa [JOK
1esbIM nokasareneM. E€ cBoiicTBa u rpaguk

36 KonTtponpnas padora: "CreneHHas bubnuoreka [IOK
¢ynkuus. E€ coiicTBa u rpadux"

37 ApudmeTnueckuii KOpeHb HaTypaJbHOM bubnuorexa [JOK
CTEIIEHU U ero CBOMCTBA

38 Apudmerndeckuii KOpeHb HaTypaTbHON bubnuoreka [IOK
CTEIIEHU U €ro CBOKMCTBA

39 [IpeobpazoBaHus YMCIOBBIX BHIPAKECHUH, bubnnoreka [JOK
CoJIepKaliX CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, bubnnorexka [JOK
COJIEpKalINX CTENEHU U KOPHU

41 [Ipeo6pa3oBaHMs YUCIOBBIX BbIPAXKEHUH, bubnuoreka [IOK
CoJIepKaliX CTENEHU U KOPHU
HppanuonaneHele ypaBHeHUs. OCHOBHBIE bubnnorexka [JOK

42 METO/Ibl PEIICHUsI UPPALUOHATIBHBIX
ypaBHEHUU
Wppanunonanbubie ypaBHeHHs. OCHOBHBIE bubanorexka [JOK

43 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX
yYpaBHEHUNU

44 Wppaunonanbubie ypaBHeHUs. OCHOBHBIE bubnnorexa [JOK

MCTOJbI PCHICHUSA UPPALTUOHAIIBHBIX




ypaBHEHUI

45 PaBHOCHIIBHBIE IEPEXOBI B PEILICHUH bubnmoreka [JOK
UPPALMOHATILHBIX YPABHEHUM

46 PaBHOCHIIBHBIE IEPEXO/BI B PEILICHUHT bubnmoreka [JOK
UppalMOHATILHBIX YPABHEHHIM

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU bubnnoreka [HOK
UPPALMOHATIbHBIX YPABHEHUM

48 PaBHOCHIIBHBIE IEPEXO/IBI B PELLICHUN bubnuotexa [JOK
UPpPaLMOHATIbHBIX YPABHEHUM
CaoticTBa u rpaduK KOpHsI N-Oi CTEHeHH bubnuorexa [JOK

49 KaK (yHKIIMH OOpaTHOU CTETICHH C
HaATypaJIbHBIM ITOKa3aTeleM
CgoiicTBa u rpaduk KOpHS N-0ii cTeneHn bubnuoreka [IOK

50 KaK QyHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM IOKa3aTeleM
KonTponbHas pabora: "CBoiicTBa u rpaduk bubnuorexa [IOK

ol KOpHs N-o¥ crenenu. MppannoHansHbie
ypaBHeHUA"

59 CreneHsb ¢ pallMOHAIBHBIM IOKa3aTeIeM U bubnuotexa [JOK
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM MOKa3aTeIeM U bubnuotexa [JOK
e€ CBOICTBA

54 CreneHs ¢ pallMOHATIBHBIM MTOKa3aTeIeM U bubnmoreka [JOK
€€ CBOICTBA

55 [Toxa3zatenbHast GpyHKIMS, €€ cBOIiCTBA U bubnnoreka [JOK
rpadux

56 Hcnonb3oBanue rpaduka QyHKIMM 15 bubnnorexa [JOK

peleHns ypaBHeHUN




57 Hcnons3oBanue rpaduka QyHKIHH 115 bubnnoreka [HOK

pelieHusi ypaBHEHUM

oKa3zaTenbHbIe ypaBHEHUsI. OCHOBHBIC noIMoTeKa

II O bub6 OK
58 METO/bI pEIICHUS MTOKA3aTEIbHBIX

ypaBHEHU I

[Toka3zatenbHble ypaBHeHUs1. OCHOBHBIE bubnmoreka [JOK
59 METO/IbI PEIICHUs TOKa3aTEIbHbBIX

ypaBHEHU I

[loka3zaTenbHble ypaBHeHUsA. OCHOBHBIE bubnuorexa [JOK
60 METO/IbI peIIEHUs T0KA3aTEeIbHBIX

YpaBHEHUN
61 KonTtpomnpnas pabdora: "[lokazarensHas bubnuoreka [IOK

¢ynkuus. [TokazarenbHble ypaBHeHUs"
62 Jlorapudwm yucna. CoiicTa norapudpma bubmuorexa LIOK
63 Jlorapu¢m uncna. CBoiicTBa norapudma bubnuorexa LIOK
64 Jlorapudm yucmna. CoiicTBa porapudma bubnuorexa LIOK
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI Bubmorexa [IOK
66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI Bubmorexa [IOK
67 [Ipeo6pa3oBanue BbIpaxxeHUH, coaepKamnx bubnuoreka [IOK

jorapudmsl
68 [IpeoOpazoBanue BEIpAKEHUA, COACPIKALINX bubnnoreka [JOK

Jorapupmbl
69 [IpeoOpa3zoBanue BbIpaXeHU, copepKalux bubnuorexa [IOK

Jorapupmbl




20 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U bubmuorexa [JOK
rpaduk

7 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U bubmuorexa [JOK
rpaduk

79 Hcnons3oBanue rpadpuka QyHKIUN A5 bubnmoreka [JOK
pelieHusi ypaBHEHUM

73 Hcnonp3oBanue rpaduka QyHKINH 115 bubnunoreka [HOK
pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE bubnuoreka [IOK

74 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE bubnuotexa [JOK

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE bubnuotexa [JOK

76 METO/bI pelIeHus JJorapu(HPMUIECKUX
YpaBHEHUHU

77 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT bubnuoreka [IOK
Jorapu(pMUUECKUX ypaBHEHHUH

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT bubnuoreka [IOK
Jorapu(pMUUECKUX ypaBHEHHM

79 Konrtponbnas pabora: "Jlorapudpmuueckas bubnnorexka [JOK
¢ynkuus. Jlorapupmudeckue ypaBHeHus"

80 CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC bubnmoreka [JOK
YHCIIOBOTO apTyMEHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC bubnuorexa [JOK

YHUCJIOBOTO apryMEHTa




82 ApKcUHYC, apKKOCUHYC U apKTaHI'€HC bubnnoreka [HOK
YHCIJIOBOTO apryMeHTa
83 ApKCUHYC, apKKOCUHYC U apKTaHI'€HC bubnnoreka [HOK
YHCJIOBOT'O apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb, bubnmoreka [JOK
84 OTpeIeTICHUE TPUTOHOMETPUUECKHUX
(GYHKLUI YUCIIOBOIO apryMeHTa
Tpuronomerpuueckasi OKpyKHOCTb, bubnmoreka [JOK
85 orpeieIeHue TPUrOHOMETPUUYECKUX
(GYHKLUI YUCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI bubanorexa LIOK
87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI bubanorexa LIOK
88 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI bubnuorexa HOK
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI Bubmorexa [IOK
90 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX bubnuoreka [IOK
BBIPAKECHU
01 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX bubnnorexka [JOK
BBIPAKECHUI
92 [Ipeo6pa3oBanyue TPUrOHOMETPUUECKUX bubnuoreka [IOK
BBIPAKECHUI
93 [IpeobpazoBaHne TPUTOHOMETPUIECKUX bubnuoreka [IOK
BBIPKECHUI
94 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI Bubmiorexa LIOK
95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI Bubmiorexa [TOK




bu6mmoreka [IOK

96 Pemienne TpUroHOMETPUYECKUX YpaBHEHHIHA
97 Pemienne TpUroHOMETpUYECKUX YPaBHEHUN bubanorexa LIOK
98 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN Bubmnorexa LIOK
99 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN brbmorexa [IOK
100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA bubnnorexa LIOK
KonTtponsnas pabora: bubnuoreka [IOK
101 "TpUTrOHOMETPHYECKUE BBIPAKECHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUs"
ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs bu6mmoreka [IOK
102 nocjenoBaTeIbHOCTe . MeTon
MaTeMaTHYECKOW WHIYKIHH
MOHOTOHHBIE U OTPaHUYEHHbIE bubnuotexa [JOK
103 MOCJIeI0BaTEIbHOCTH. VicTopus aHanm3a
OECKOHEYHO MaJIbIX
104 Apudmernueckas mporpeccus Bubmorexa [IOK
105 ['eomeTpuyeckas nporpeccust Bubmorexa [IOK
106 beckoneuHo yObIBaroI1as reoMeTpryecKas bubnuoreka [IOK
nporpeccust
107 Cymma 6eckOHEYHO yObIBarOIIe bubnuorexa [JOK
reOMEeTPUUECKON Mporpeccun
108 JInHENHBIN U SKCIOHEHIIUAIBHBIA POCT. bubnuorexa [IOK
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB
109 JIuHeNHbIN U SKCIOHEHIIUAIbHBIN POCT. bubnuorexa TIOK




Yucno e. DopMya CI0KHBIX MPOLEHTOB

110 Hcnonb3oBaHue Nporpeccuu uisk peuieHus bubnmoreka [JOK
peanbHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa

111 KoHntposbnas padoTa: bubnmoreka [JOK
"[locnenoBarebHOCTH U TIporpeccuu’”

112 HenpepoiBHBIEC QYHKIIMU U UX CBOICTBA bubnorexa LIOK

113 Touka pa3pbiBa. ACUMITOTHI TpaduKoOB bubnnoreka [HOK
byHKIMi

114 CpoiicTBa (hyHKIMI HEMPEPHIBHBIX HA bubnuoreka [IOK
OTpe3Ke

115 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha bubnuorexa [JOK
oTpe3Ke

116 Meron MHTEPBAJIOB JUIs PEILECHUS bubnuoreka [IOK
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl peIICHUs bubnuoreka [IOK
HEPaBEHCTB

118 Meroa UHTEPBAJIOB [UIS PELIECHUS bubnnorexka [JOK
HEPaBEHCTB

119 [IpumeHeHne cBONCTB HEMPEPHIBHBIX bubnuoreka [IOK
GyHKUUH 1715 pelieHus 3a1a4

120 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX bubnuoreka [IOK
GyHKIMH 15 pereHust 3a1a4

121 [TepBas u BTOpasi mpOU3BOAHBIE (PYHKIIHH brbmiorexa [IOK

199 OHpCI[eJ'IeHI/If:, TEOMETPUYECKHUNA CMBICIT bubanorexka [JOK
MIPOM3BOTHOM

123 Omnpenenenne, GU3HIECKAN CMBICT bubmmorexa LIOK




IIPOU3BOJHOM

124 VYpaBHEHUE KacaTelIbHON K rpaduKy 1 bubnmoreka [JOK
byHKIIUN

125 VYpaBHEeHUE KacaTelIbHOU K rpaduKy 1 bubnmoreka [JOK
byHKIUA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1 bubnorexa LIOK

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIMN 1 bubnorexa LIOK

128 IIpousBoaHas CyMMBI, IIPOU3BEICHHS, 1 bubnuotexa [JOK
YaCTHOTO ¥ KOMIO3ULIUU (HYHKITUI

129 [IpounsBoiHas cymMMBI, IPOU3BEACHMUS, 1 bubnuorexa [IOK
YaCTHOTO ¥ KOMITO3HUIINA (hYHKITUH

130 IIpousBogHas CyMMBbl, IPOU3BEICHHUS, 1 bubnuotexa [JOK
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH

131 KonTponsnas pabora: "[IpousBoanas” 1 1 bubnnorexa HOK

132 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS 1 bu6mmorexa [IOK
3HaHM: "YpaBHeHu"

133 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUS 1 bu6mmoreka [IOK
3HaHui: "OyHkuun"

134 HToroBas KOHTpoOJIbHAsA paboTa 1 1 bubanorexa LIOK

135 HToroBast KOHTpOJIBbHAS paboTa 1 1 bubanorexa LIOK

136 [ToBTOpenue, 06001IeHNE, CUCTeMaTH3aIUs 1 bu6mmorexa [IOK
3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
- 136 10

[TPO'PAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Nem/m  Tema ypoka Kourpoabnbie IIpakruueckue Aara tupposkie
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoTshI pecypen

[IpumMeHeHne Mpou3BOIHON K bubnmoreka [JOK
1 HCCIIeI0BaHMIO (DYHKIIMI HA 1

MOHOTOHHOCTH U IKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K bubnuorexa [JOK
2 UCCIIeIOBaHMIO (GYHKIIHI Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K bubnuorexa [IOK
3 WCCJICIOBAHMIO (DYHKITHI Ha 1

MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenne mpon3BOJHON K bubnuorexa [IOK
4 MCCIIeI0BaHMIO (QYHKIIMI Ha 1

MOHOTOHHOCTH U IKCTPEMYMBI

[TpuMmeHeHne Nponu3BOJHON K bubnnorexka [JOK
5) MCCIIeI0BaHUIO (DYHKIIMI Ha 1

MOHOTOHHOCTH U IKCTPEMYMBI

[TpumeHeHne NpON3BOJHON K bubnnorexka [JOK
6 UCCleIoBaHI0 (PYHKIMH Ha 1

MOHOTOHHOCTb U IKCTPEMYMBI

Haxoxnenne HanOoIbIIero u bubmuoreka [JOK
7 HaMMEHBIIIET0 3HAYEeHUS HETTPEPHIBHOM 1

(GyHKLIUHU Ha OTpe3Ke
8 Haxox/1eHie HanOoIbIIero u 1 Bubnmorexa IIOK




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHOM
(GyHKLUU Ha OTpe3Ke

10

11

Haxoxxnenne HanOOJIBIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GYHKIIUY Ha OTPE3Ke

Haxoxnenne HanOOJIbIIEro 1
HAUMEHBIIIETO 3HAYCHUS HEIPEPBIBHOM
(byHKIMU HAa OTpe3Ke

Haxoxnenne HanOOJIbIIEro U
HAUMEHBIIIETO 3HAYCHUS HEPEPBIBHOM
(GYHKIIMU Ha OTpE3Ke

bu6mmoreka [IOK

bubmuorexa [JOK

bu6mmorexa [IOK

12

Haxoxnenne HanOopIIero u
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GyHKIINN Ha OTpe3Ke

bubmuorexa [JOK

13

[IpuMeHeHne Npon3BOIHON s
HAXO0X/ICHNS HAaWIY4IlIero pemeHus B
MPUKIAIHBIX 3a7a4ax

bubmuorexa [JOK

14

15

16

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUS HAaUTYy4YlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

IIprMmeHeHre nporu3BOIHOMN ISt
OIIPENEIEHUS CKOPOCTU U YCKOPEHUS
mpoliecca, 3aIaHHoro GopMyYIION UK
rpaduxkom

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3alaHHoro GopMysIon WiIH
rpadpukom

bu6mmorexa [IOK

bu6mmoreka [IOK

bu6mmorexa [IOK




17 Komnosunus ¢pyHkuuit bubmuorexa [IOK

18 Kommozurust ¢hyHKImii bubanorexa LIOK

19 Kommozurust ¢hyHKImii bubmuorexa LIOK

20 FeOMeTqueCIfHe 00pa3bl ypaBHEHUI Ha bubnunoreka [HOK
KOOpPJMHATHOM IIOCKOCTH

21 FeOMeTqueCIfHe 00pa3bl ypaBHEHU Ha bubnnoreka [HOK
KOOpJMHATHOM IJIOCKOCTH

99 Kontponbnas pabota: "Hccnenoanue bubnuotexa [JOK
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO bubnuorexa [IOK
epBOOOPA3HBIX

24 [TepBooOpazHbIie 37IeMEHTAPHBIX (YHKITHI. bubnuotexa [JOK
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe 37IeMEHTAPHBIX (YHKITUI. bubnuotexa [JOK
[TpaBuia HaXOXJIEHHS IEPBOOOPA3HBIX

26 Huterpai. I'eomeTpuyeckuii CMbICT bubnuoreka [IOK
MHTETpaa

97 Beluucnenue onpenenéHHoro HHTerpana bubnnoreka [JOK
1o popmyne Herotona-JlelioHuma

28 Brruncnenue onpenenéHHoro HHTerpana bubnnorexka [JOK
o popmyne Herotona-JleltoHuma

29 [IprMeHeHne uHTerpana i HaXOXKACHUS bubnuorexa [IOK
TJIOMIAJIEH TUIOCKUX (pHUTYp

30 IIpuMeHeHne uHTErpaa Ui HaXOXKIACHUS bubanorexka [JOK
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX bubmmorexa LIOK




ypaBHEHU I

32

33

[Tpumepsl pemennii nuddepeHITnaTbHBIX

ypaBHEHU I

Marematuueckoe MOJEeIUPOBAHHE
pealIbHBIX MPOLECCOB C TOMOIIbIO
nuddepeHIaTbHBIX YPaBHEHUN

bubmuorexa [JOK

bubmuorexa [JOK

34

Kontponsnas padora: "[leppooOpasznas u

uHrerpan"”

bu6mmoreka [IOK

35

36

Tpuronomerpudeckue GyHKINHU, HX
CBOWCTBA U TpapuKu
Tpuronomerpuydeckue GYHKIHH, HX
CBOMCTBa U rpaduKu

bubmuorexa [JOK

bu6mmorexa [IOK

37

Tpuronomerpuveckue GyHKINHU, HX
CBOWCTBA U TpapuKu

bubmuorexa [JOK

38

39

Tpuronomerpudeckne GyHKINHU, UX
CBOICcTBa U rpadUKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U rpaduKu

bubmuorexa [JOK

bu6mmorexa [IOK

40

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

bu6mmoreka [JOK

41

42

OT160p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX
YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

bu6mmoreka [JOK

bu6mmorexa [IOK




OT60p KOpHEN TPUTOHOMETPUUECKHUX bubnnoreka [HOK

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH

44 Pewienne TpuroHOMeTpU4YECKUX bubnnoreka [HOK
HEPABEHCTB

45 Pemenne TpuroHoMeTpHUYECKUX bubnmoreka [JOK
HEPABEHCTB

46 Pemenne TpuroHoMeTpHUYECKUX bubnmoreka [JOK
HEPABEHCTB

47 Pemienne TpuroHOMeTpUYECKUX bubnuoreka [IOK
HEPABEHCTB
Kontponbnas pabora: "['paduku bubnuotexa [JOK

48 TPUTOHOMETPHUUECKUX (PYHKIIHA.
Tpuronomerpruyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI pELICHUS bubnuotexa [JOK
MOKa3aTeTbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS bu6mmoreka [JOK
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS bubnuotexa [JOK
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS bubnuotexa [JOK
MOKa3aTeTbHBIX HEPABEHCTB

53 OCHOBHBIE METO/TbI pEIIECHUS bubnmoreka [JOK
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS bubnuorexa [JOK
norapupMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pELICHUS bubmuorexa [JOK

J'IOl"apI/I(bMI/ILICCKI/IX HCEPAaBCHCTB




OCHOBHBIC MCTOJbI pCHICHUA

bu6mmoreka [IOK

o6 J0rapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI pELICHUS bubmuorexa [JOK
UppaMOHATIBLHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pELICHUS bubnmoreka [JOK
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pELICHUS bubmuorexa [JOK
UppalMOHATIBLHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pELICHUS bubnnoreka [JOK
UppaMOHATIHHBIX HEPABEHCTB

61 ['padpuaeckue MeTOIBI peIICHUS bubnuorexa [JOK
UppaLMOHATIBLHBIX YPaBHEHUN

62 I'paduueckue metos! perieHus bubnuoreka [IOK
UpPPaMOHATILHBIX YPaBHEHUN

63 I'paduueckue metos! pereHus bubnuoreka [IOK
MIOKa3aTeJIbHBIX YPaBHEHHUU

64 I'paduueckue MeTObI pelIeHus bubnnorexka [JOK
NOKa3aTeIbHbIX HEPABEHCTB

65 I'padmuueckue metos! peneHus bubnuoreka [IOK
norapu(MUUECKUX YpaBHEHUN

66 I'paduueckue MeTOIbI perIeHus bubnnorexka [JOK
norapu(pMUUECKIX HEPABEHCTB

67 I'paduueckue MeTo bl peneHus bubnnoreka [JOK
JorapupMHUUECKUX HEPABEHCTB
['padmyeckue METOBI peLIeHHs bubnuoreka [IOK

68 MOKa3aTeIbHBIX U JIOTApU(MUICCKUX

YpaBHEHUU




69

I'paduueckue MeTo Bl pemeHus
MOKa3aTeNNbHbBIX U JTOrapu(OMUUECKUX
ypaBHEHUH

bu6mmoreka [IOK

70

I'paduueckue MeToBI pemeHUs
MOKA3aTeIbHBIX U JOTapu(PMHUUECKUX
HEPABCHCTB

bu6mmoreka [IOK

71

72

73

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JIOTapU(MUIECKUX
HEPaBEHCTB

KoHnTtpoinbHas padora: "UppanuoHaibHbIe,
MoKa3aTeNbHbIe U TorapuMuueckue
HepaBeHCTBA"

KommuiekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (POpPMBI 3aITUCH
KOMIUIEKCHOTO YHCIIa

bubmuorexa [JOK

bu6mmoreka [IOK

bu6mmorexa [IOK

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

bu6mmoreka [JOK

75

76

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU 4YHCJIaMU
Apudmernueckre onepanum ¢
KOMIUIEKCHBIMU YHCIIaMU

bu6mmoreka [JOK

bu6mmoreka [IOK

77

N3o0paxeHne KOMIIJIEKCHBIX YHUCET Ha
KOOPJMHATHOH TIIOCKOCTH

bu6nmoreka [IOK

78

79

N300pakeHne KOMIUJIEKCHBIX YHCeT Ha
KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O 4uCia

bubmuoreka [JOK

bu6mmorexa [IOK




®opmyna Myaspa. KopHu N-oi creneHu u3

bu6mmoreka [IOK

80 KOMIIJIEKCHOT'O YHCIIa
[IprMeHeHre KOMIUIEKCHBIX YUCEI JUIs bubnuoreka [IOK

81 pemeHust pU3MIECKUX U TEOMETPUIECKUX
3a1a4y

82 Kontponbnas pabota: "KommuiekcHbie bubnmoreka [JOK
yucna"

83 HarypanbHble U 1ieJIble uucia Bubanorexa LIOK

84 HatypanbHble u 1enbie yrcna Bubmmotexa [IOK

85 IIprMeHeHre IpU3HAKOB AEITUMOCTH bubnuotexa [JOK
LEJIBIX YUCEIl

86 IIprMeHeHre NpU3HAKOB AEITUMOCTH bubnuotexa [JOK
LEJIBIX YnCcell

87 [IpuMeHeHne NpU3HAKOB ACITUMOCTH bubnuorexa [IOK
nensix yucen: HOJl u HOK

88 IIpuMeHeHne PU3HAKOB ACIUMOCTU bubnnoreka [JOK
nensix yucen: HOJl u HOK

89 IIpuMeHeHne IPU3HAKOB ACIUMOCTU bubnnorexka [JOK
LIEJIBIX YUCEII: OCTATKH 10 MOAYIIIO

90 [IpumeHeHne NpU3HaKOB AETUMOCTH bubnuorexa [IOK
LEJbIX YUCEeJI: OCTAaTKH [0 MOAYIIIO
[IpuMeHeHue NpU3HAKOB ACITUMOCTH bubnnoreka [JOK

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

92 KonTtponbHas padora: "Teopust nenbx bubnnorexa [JOK

yucen"




93

CucreMa 1 COBOKYITHOCTb YpaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

bu6mmoreka [IOK

94

CucreMa 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEACTBUSA

bu6mmoreka [IOK

95

96

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

COBOKYITHOCTEHN PallMOHAIIbHBIX YPABHEHHUI

OcCHOBHBIE METO/BI PELLICHUS CUCTEM U
COBOKYITHOCTEH MPPALMOHATbHBIX
YpaBHEHUU

bubmuorexa [JOK

bu6mmorexa [IOK

97

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTelbHbIX
YpaBHEHUN

bubmuorexa [JOK

98

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
ypaBHEHUH

bubmuorexa [JOK

99

100

101

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(PMUYECKUX
ypaBHEHUH

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuIecKkux
yYpaBHEHUHU

[IpumeHeHne cUCTEM K pELIEHUIO
MaTeMaTHUYECKUX 3a]a4 1 3a/1a4 U3
pa3IMYHBIX 00J1acTe HAYKU U peaslbHOM
KHU3HH, UHTEPIPETaLs TOTYyYEHHBIX
pE3yJIBTaTOB

bu6mmorexa [IOK

bu6mmoreka [IOK

bu6mmorexa [IOK




102

103

104

[IpuMeHeHne cucTeM K pereHuto
MaTeMaTHYeCKUX 3aja4 U 3aa4 u3
pa3INyYHbIX 00JacTel HayKH U peaibHOI
YKU3HU, UTHTEPIPETaLUs OTy4YEeHHBIX
pe3yJbTaTOB

[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3INyYHbIX 00JacTel HayKH U pealibHOI
JKU3HU, MHTEPIIPETALUs OTy4YEeHHBIX
pe3yNIbTaTOB

KonTpoasHas padora: "Cucremsl
palrOHAIILHBIX, UPPAIIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUICCKUX
ypaBHeHUN"

bu6mmoreka [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

105

106

PannonansHbIe ypaBHEHHUS C TapaMeTpaMu

PannonanbHbIe HEpaBEHCTBA C
napameTpamu

bubmuorexa [JOK

bu6mmorexa [IOK

107

PanronanbHbIE CUCTEMBI € TApaMETPAMU

bu6nmoreka [IOK

108

HppanmonaibHble ypaBHEHMS,
HEPaBEHCTBA C ITapaMeTpamMu

bu6mmoreka [JOK

109

110

HppanmonaibHbIE CUCTEMBI C
rapameTpamu

[loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

bu6mmoreka [JOK

bu6mmorexa [IOK

111

112

[ToxazarenbHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckre ypaBHEHUs,

bubmuoreka [JOK

bu6mmorexa [IOK




HEPaBEHCTBA C IIapaMeTpaMHu

113

114

Jlorapudmuueckre CUCTEMBI C
napaMeTrpamu

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpamu

bubmuorexa [JOK

bubmuorexa [JOK

115

TpuronomeTpuyecKkrue HEPaBEHCTBA C
napaMeTrpamu

bu6mmoreka [IOK

116

117

118

TpuroHoMmeTpuieckue CUCTEMBI C
napaMmerpamu

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJICIICH peaTbHbIX
CUTyaIMil C MOMOUIBIO YPABHEHUH C
napameTpamMu

IToctpoenue u uccnegoBaHue
MaTeMaTHUYECKUX MOJIENIeN peaTbHbIX
CUTYaIMi C MOMOUIBIO CUCTEM YPAaBHEHUN
C mapameTpaMmu

bu6mmorexa [IOK

bu6mmoreka [IOK

bubmuorexa [JOK

119

IToctpoenune u ucciegoBaHue
MaTEMATUUYCCKUX Moneneﬁ PCAIBHBIX
CUTYaIMi C MOMOUIBIO CUCTEM YPAaBHEHUN
C mapameTpaMmu

bu6mmoreka [JOK

120

KonTponbHnas pabora: "3agauu c
napamerpamu”

bu6mmoreka [JOK

121

122

[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHuil: "YpaBHEHH"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHM: "YpaBHeHus"

bu6mmorexa [IOK

bu6mmorexa [IOK




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs bubmuoreka [JOK
123 3HaHuil: "YpaBHeHus. CHCTEMbI
ypaBHEHUI"
[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS bubmuoreka [JOK
124 3HaHuii: "HepaBencrna"
125 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS bubmuorexa [JOK
3HaHuii: "HepaBencrpa"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A bubmuorexa [JOK
126 3HaHuii: "HepaBencrna"
127 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bu6mmoreka [IOK
3Hanuii: "lIpousBoaHas u e€ npumeHnexue"
128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL bu6mmorexa [IOK
3Hanuii: "[IpousBonHas u e€ npumenenue"
129 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS bu6mmoreka [IOK
sganuii: "[lponsBoanas u e€ npuMeHeHue"
p
130 [ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIHS bu6mmoreka [JOK
3HaHuii: "MHTerpan u ero npumeHenue"
[ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS bu6mmorexa [IOK
131 3HaHui: "OyHkuun"
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS bu6mmoreka [JOK
132 3HaHui: "OyHkuun"
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS bu6mmoreka [JOK
133 3HaHui: "OyHKIMK"
bubnmorex K
134 Wrorosast KoHTpOJIbHAS paboTa Ganorexa 1O
bubnmorex K
135 Urorosast KoHTpoJIbHAS paboTa Gmmorexa O
HOTEKa K
136 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs Brbmorexa 1O




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* MaTemaruka. Anrebpa v Hadajia MaTeMaTU4eckoro aHanusa, 10 kimacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Toponbckoro B.E., O61iecTBO ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-I'PA®y»; AkiimonepHoe o0IIeCTBO
«3narensctBO «lIpocBemienue»

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKOro aHainusa, 11 kmacc/
Mep3znsak A.I'., Homupockuii [[.A., [Tonsakos B.M.; noa penakuuei
[Togonsckoro B.E., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«3narensctBO «lIpocBenieHne»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

SIknacc



