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INOACHUTEJIBHASA 3AIINCKA

VYueOHsiif kKypc «AnreOpa W Hayansa MaTeMaTHUYECKOTO aHAN3a» SBISETCS
OTHUM W3 HamOoJiee 3HAYMMBIX B TPOrpaMMe cpeaHero oOmiero obpa3oBaHws,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOecreunBacT MHCTPYMEHTAJIbHYIO 0a3y uis
U3YYEHUS! BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOpPOHBI, (popmMupyer
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUISL OCBOCHUS MH(GOPMATUKHU, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTU U JPYTHX
TUCIMIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydarommecs OBIIaJE€BaOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON Hayku, KoTopas GOpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTHYECKO# opMme.

VY4eOHblll Kypc anredpbl 1 Hayal MaTEMaTHYECKOTO aHallh3a 3aKja/JbIBAET
OCHOBY [l YCHENIHOTO OBJAJACHUS 3aKOHAMH (PU3UKU, XUMHUH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHUUH Pa3BUTUSI SKOHOMHUKHU U OOLIECTBEHHON KU3HHU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIONb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEIHEBHOM XU3HU. B TO ke Bpems OBJaJieHHE aOCTPAKTHBIMU M JOTHYECKU
CTPOTMMHU KOHCTPYKLMSIMU ajreOpbl M MaTeMaTUYeCKOro aHajiu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTUHHOCTb, J0Ka3bIBAThb
YTBEPKJICHHS ¢ NOMOIIBIO MHIAYKLUHH U PacCyXAaTh JEAYKTHUBHO, HCIIOJIb30BaTh
00001IeHHEe W KOHKPETH3allhI0, a0CTparupoBaHUE M aHAJIOTUIO, (opmMuUpyer
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3yuenusi yueOHOro Kypca «Anredpa ¥ Hayajga MaTeMaTH4eCKOTro
aHann3a» OOyYarolIuecsl MOJTY4YaloT HOBBIA OMBIT PEIICHUs] MPHUKIAAHBIX 3aj1ad,
CaMOCTOATEIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENEH pealbHbIX CUTYyaluH,
WHTEPHpPETAllMd  TOJYYCHHBIX  PEIIeHWH, 3HAKOMSTCA C  [pUMepamu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B TMpUPOJIE, HAYKE U HCKYCCTBE, C
BBIJIAIOIINMUCS MAaTEMATUYECKUMU OTKPBITUSMHU U UX aBTOPAMM.

VY4eOHblif Kypc o0janaeT 3HaYUTENbHBIM BOCIUTATEIbHBIM MOTEHLUAIOM,
KOTOpPBI peanu3yercsd Kak dYepe3 Y4YeOHBbId Marepuasi, CIOCOOCTBYIOIIUN
(GOpMHPOBAaHMIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHO
JEATEeIIbHOCTH, TpeOyromeld MpoAOKUTEIbHON  KOHIICHTpAIllMd BHUMAaHUS,
CaMOCTOATEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJYYEHHBIH
pe3ynbTar.

B ocHoBe metomuku oOydeHHs anreOpe M HayajgaM MaTeMaTH4ecKOro
aHaJIM3a JICKUT AeATEIbHOCTHBIN MPUHIIUI 00yYEHUS.

B crpykrype yuebHOro kypca «Anredpa W Hayajlla MaTeMaTHYeCKOTro
aHaJIM3a» BBIIEJICHBI CIEAYIOLIUE COACPKATENBHO-METOANYECKUE TUHUM: «YHucna
U BhIUUCIEHU», « DyHKIIUU U Tpadukmy, «YpaBHEHUS U HepaBeHCTBa», «Hauama
MaTE€MaTUYeCKOro aHanu3a», «MHoXecTBa U JIoTMKa». Bce OCHOBHbIE



COJIEPKATEIBPHO-METOANYECKHE JIMHUM HW3YYalOTCS Ha TPOTSHKCHUH ABYX JIET
oOydeHHUs] Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBCHHO JOTIOJHSIS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JaHHBIHA
y49eOHBI KypC SBISETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBeAMHSET B cebe
collepKaHNEe HECKOJIbKUX MATeMAaTWYeCKHX IUCIUIUINH, TaKuX Kak anre0pa,
TPUTOHOMETPHSI, MaTEMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas
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, PUMEHATh 3HAHUS, TTOJYYCHHBIC MTPU U3YYCHUN y4eOHOTO Kypca, IS
PEIICHUsT CaMOCTOSTENFHO CHOPMYITMPOBAHHONW MAaTeMaTHYSCKOM 3aaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprxkatenbHO-METOAUYEeCKast JIMHUS «Yrca U BBIYACICHUS» 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 YWCIa, YMEHWE JelaTh NPHUKUIKY, BBITIONHATH MPUOIMHKEHHBIC
BBIYHCIICHUSI, OIICHUBATh YWCJIOBBIC BBIPAXKEHUS, padOTaTh C MAaTEeMATHUYCCKUMU
KOHCTAHTaMU. 3HAKOMble OOYy4YalOIMMMCS MHOXECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX U JCHCTBUTEIBHBIX  YHUCEN  JIOMOJHAIOTCS  MHOKECTBOM
KOMITJIEKCHBIX 4hcel. B KakIoM H3 3THX MHOXKECTB pPacCMaTPUBAIOTCS
CBOMCTBEHHBIE €My clelnu(UYecKue 3aJayd M OMNEepaluu: JeJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMH Ha MHOXECTBE LEJBIX 4YHCeN, ocoOble CBOICTBa
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTEPAINH, a TaKkKe
U3BJICUCHHE KOPHSI HATypaJbHOM CTENEHW HAa MHOXECTBE KOMIUJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHUIO KpPyra HCHOJIB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXXHOCTSIMH WX NPUMEHEHUS I PEIICHUS Pa3IMYHBIX 3a/1a4
dbopmupyeTCcsi TIpeICcTaBlIeHUe O €IMHCTBE MAaTEMAaTUKH KaK HaykKu U €€ poJid B
MOCTPOCHUU MOJICNIEH PEeaJIbHOTO MHpA, MIUPOKO HCIOJIB3YIOTCS 0000IIeHue U
KOHKpEeTU3aIHsI.

Jluaus «YpaBHEHUS M HEPABEHCTBA» PEaM3yeTCs Ha TMPOTSHDKCHHH BCETO
oOydyeHHsT Ha YpPOBHE CpPEIHEro oOIIero o0pa3oBaHUs, MOCKOJBKY B KaXXJIOM
pasnene I[lporpaMmpl TPETyCMOTPEHO pEIICHHWE COOTBETCTBYIOIIMX 3aj1ad. B
pesynbrare OOydYaromiyecss OBJAJACBAIOT PA3IMYHBIMH METOJAMHU  PEIICHUS
palMOHANBHBIX, HWPPANMOHAIBHBIX, TOKA3aTeIbHBIX, JIOTApUPMUUYCCKUX U
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 HAauOOJbIINX U HAUMEHBIIUX 3HAYEHUN (QPYHKIUU.
JlanHasi conepxkaTesbHasi IMHUA BKJIIOYAET B ce0s Takke (HOpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Thl MO  ¢opMysiaM, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALHMOHAIBHBIX W TPUTOHOMETPUYECKHX BBIPAXKEHHM, a TaKXe BBIPAXKEHUH,
COJIEpKaIINX CTENEeHU U Jorapudmbl. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia MPOUCXOJIWUT  JajbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUIEHUSI OO0ydYaromuxcs, (GOPMUPYIOTCS HABBIKU JEITYKTUBHBIX
paccyxaeHudd, paboOTl ¢  CHUMBOJBHBIMU  (QopMamu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEN M 3aBUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. Ajre0Opa
npeniaraeT 3()QPEKTUBHBIE WHCTPYMEHTBI MJisi PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

ConepxarenpHo-MeToauueckass JMHUS «DyHKIMM W TrpaduKu» TECHO
NEperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEI0BATEIBbHOCTh U3YUEHUS MaTepuaia. M3ydeHue CTerneHHOoH,
NO0Ka3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIMNA, UX CBONCTB
U rpauKoB, UCHIOIb30BAaHUE (DYHKUMN JUIsl pelleHus 3a7ad U3 APYTUX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK M C PEIIeHHWEM YpaBHEHHMA M HepaBeHCTB. [Ipum 3TOM OosiblllIoE BHUMaHUE
ynensiercs: pOpMUpPOBAHUIO YMEHUS BbIpakaTh (OpMyJaMU 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIUYMHAMHU, MCCIENOBAaTh IOJIY4YEHHbIE (DPYHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toil coJiepaTeabHON JIMHUU HalleJIeH Ha pa3BUTHE YMEHUI
Y HAaBBIKOB, IMO3BOJISIOIIMX BbIpAXaTh 3aBUCUMOCTH MEXKIy BEIUYMHAMHU B
paznu4yHoOi (opme: aHATUTHYECKOM, rpaduueckoid M ciaoBecHOW. Ero msyuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNUIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxarenpHas JuHus «Havama maTeMaTH4eCKOro aHalu3a» IO03BOJIAET
CYLECTBEHHO PACIIMPUTh KPYTI KaK MAaTeMaTHMYECKHUX, TaK U MPHUKIAJHBIX 3aj]ad,
JOCTYIHBIX OOYyYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky  CIOXKHBIX (YHKIMMA, OMPEAENsTh HX HauOOJNbIINE W HAUMEHBIIUE
3HAYEHUsI, BBIYMCIATH IUIOMIAAU (GUIYp U OOBEMBI TN, HAXOAUTh CKOPOCTH U
YCKOpeHHsl TpolieccoB. JlaHHasi cojlep)kareiibHasi JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MAaTeMaTHYEeCKUX MOJeNiell peanbHbIX CUTYyaluH,
NO3BOJISIET HAXOJAWTh HAWJIydllee pEHIeHUE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHMYECKHX, 33/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (OPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. OOydarouiecs: y3HarT O



BBIJIAIONIMXCSI pe3yJibTaTaxX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTeMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTeapHO-MeToANYeCKas TMHUSA «MHOXKECTBA M JIOTHKA» BKIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOKECTB M MAaTEeMAaTHYEeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHBIC MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIIKOJIPHOM MaTeMAaTHKHU
W TpejaraloT HamboJjiee YHUBEPCAIbHBIM S3BIK, OOBEAMHSIOMIMN BCE pa3ieibl
MaTeMaTUKH MW e TNPWIOKEHUM, OHU CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4YarmeMycs IMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  S3BIK
COBPEMECHHOW MAaTEMAaTHUKH W HCIIOJIh30BaTh €TO JIJISl BBIPAKCHUS CBOMX MBICIICH.
JpyruM BaXHBIM TIPU3HAKOM MaTEMaTHKH KaK HayKd CleAyeT IpU3HaTh
CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBaHUM U CJEJAOBAHHE ONPEIEIEHHBIM
mpaBujaM  TOCTPOCHHSI  JTOKA3aTeNIbCTB.  3HAKOMCTBO  C  DJEMEHTaMHU
MaTEMaTHYECKOH JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KJEHUSI HAa OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yuebHOoM Kkypce «AnreOpa W Havalla MaTEMAaTHYECKOTO aHaJIu3ay
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJICTUPOBAHMS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyallui, WCCIEAOBAHMS O3TUX MOJIeNIeH C TOMOIIBIO afmapara aireopbl H
MaTeMaTHYECKOr0 aHajau3a, WHTEPIpETaIlud IOJYyYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUICTCHBI B KK/IBIN M3 Pa3/IeiioB MPOTPaMMBI, ITOCKOJBKY BECh MaTepral
y4eOHOTO Kypca IIMPOKO HCIONB3YeTCs I pelieHUs MPUKIaAHBIX 3amad. [Ipu
pPEIICHUM  pEAbHBIX  MPAKTHYECKUX  3a7ad  OOydJaroniuecss  pa3BHBAIOT
HAOJIOAATeNIbHOCTh, YMEHHME HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHIO, 0000maTe ©W  KOHKPETHU3WPOBATH  IMPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIIeCcCe U3yUeHUs BCeX TeM yueOHOTO Kypca «AnreOpa 1 Hadasa
MaTeMaTHICCKOTO aHAIN3ay.

Ha wusydyenme yueOHOro kypca «Anredpa W Hayajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Yuciaa 1 BBIYUCTCHUSA

Paunonaneupie uncia. OOBIKHOBEHHBIE U JIECATHYHBIE APOOM, NMPOLIEHTHI,
OeckoHeuHble mepuoandeckue apodu. Ilpumenenue npobeit W MPOIEHTOB IS
peleHns NPUKIaAHbIX 3a4a4 U3 Pa3JIMYHbIX OTPACiIeH 3HAHUM U PEaIbHOM KU3HH.

JlecTBUTENbHBIE 4YMCIA. PanuoHaJIbHBIE M HPPALMOHAIBHBIE 4YHUCIA.
ApudpmeTnueckue  onepauMM € JICWCTBUTEIbHBIMU  4yuCIaMH.  Moayinb
JEHCTBUTENFHOTO YKCa U ero cBoicTBa. [IpuOmmkE€HHbIE BBIYUCICHUS, TTPaBHUIIa
OKPYTJIEHUs], IPUKUIKA U OLIEHKA PE3YJIbTaTa BIYMCICHUMN.

Crenenp ¢ wnenpiM mnokazareneM. buHoM HerooTtona. Hcnons3oBaHune
NOJXOJAIIEH (POPMBI 3alMCH IEHCTBUTEIBHBIX YUCEN AJISl PEILICHUS TPAKTUYECKUX
3a]1a4 ¥ NPEJCTABICHUS JaHHBIX.

ApudmMeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

Crenenp ¢ panuMoOHAJbHBIM I[IOKAa3aTelleM M €€ CBOMCTBA, CTENEHb C
JEUCTBUTEIBHBIM IIOKA3aTEIIEM.

Jlorapugm uucna. CpoiictBa norapudma. JlecaTnyHble W HaTypajbHbIE
Jorapu(Msl.

CuHyc, KOCMHYC, TAHI'€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApKCHHYC,
aPKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnaectBa u TOXIECTBEHHbIE MNpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE ypaBHEHUS W ypaBHEHHs-CIeACTBUA. HepaBeHCTBO,
pelIeHrne HEPaBEHCTBA.

OcCHOBHBIE METO/IbI PEIICHUS LEIbIX U IPOOHO-PAIMOHATIBHBIX YpaBHEHUH U
HEPAaBEHCTB. MHOTOYIECHbI OT OJHOW MNEpEeMEHHOMW. JleneHue MHOrodjieHa Ha
MHOroOWwIeH ¢ ocratkoM. Teopema be3dy. MHOrowineHsl ¢  LeJbIMU
koapumentamu. Teopema Buera.

[IpeoOpazoBaHUs UNCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHN U KOPHH.

HppauroHanbHble YPaBHEHMUSL. OcHOBHBIE METO/BI peLeHus
UPPALMOHAIBHBIX YPaBHEHUIA.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METOMBI PEUIEHUS MOKA3aTEIIbHBIX

YPaBHEHHUM.
[IpeobpazoBanue BbIpaXEHUH, COAEPIKAIIUX JTOTapU(PMBI.
Jlorapudmuueckne  ypaBHEHHUS. OcHOBHBIE =~ METOABI  peIICHUs
Jorapu(pMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPHUUECKHE bopmyIIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN. PellieHue TpUroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucreM JMHEHWHBIX ypaBHEHMM. MarTpuiia CHCTEMbl JIMHEHMHBIX
ypaBHeHHI. OnpenenuTenb MATpULbl 2X2, €ro TeOMETPUYECKUI CMBICI U
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE ONMPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHUW. PelleHne NpuKIAaIHBIX 3ajlad C IOMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHHMU. lccinenoBaHme TMOCTPOEHHOM MOJENU C
MTOMOIUIBIO MATPHI] U ONPEICITUTEIIEH.

[TocTpoeHne MaTEeMAaTHYECKUX MOJENEH pEealbHOM CHUTyallMH C MOMOIIBIO
YPaBHEHUM W HEPaBEHCTB. lIpuMeHeHHMe ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTHUECKUX 3aJad M 3aJad U3 pazIuvHbIX o0JacTeld HayKd M peajbHOU
YKU3HH.

DOyHKUUM U TpaduKku

OyHKIUsA, cnocoObl 3ananus (yHKIuM. B3auMHO oOpaTHbIe (GYHKIIUU.
Komno3zummss @yukiuii. I'papuk  (yHkmu. DineMmeHTapHble MpeoOpa3oBaHUs
rpapuKoB QyHKIIHIA.

OO6nacth ornpeAesieHus U MHOXKECTBO 3HaueHui ¢yHkuuu. Hynu ¢yHkmm.
[TpoMexyTkH 3HaKONOCTOSTHCTBA. YETHBIE U HeuéTHbIe QpyHKIMU. [lepuonnyeckue
bynkuuu. IIpoMexyTKu MOHOTOHHOCTH (PYHKIIMU. MakCUMyMbl U MUHUMYMBI
dbyukiuu. HanbonbIiee 1 HauMeHbIlee 3HaueHUs (PYHKIIUU Ha TTPOMEKYTKE.

Jlunelinas, kBajpaTU4Hasi U JPOOHO-IIMHEHHAsA (PYHKUHUH. DJIEMEHTapHOE
UCCIJIEJOBaHUE U IOCTPOCHUE UX IPa(pUKOB.

Crenennas GyHKIIMA ¢ HATYPAJIbHBIM U LIEJBIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpapuk KOpHS N-OM CTENEeHM Kak (YHKUUHU OOpaTHOM
CTENIEHU C HATypaJbHBIM [MOKA3aTEJIEM.

[TokazaTenbHass u jorapupmuyeckas (QyHKIHH, UX CBOWCTBA U TpaduKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 71 peIlIeHUs YpaBHEHUH.

TpuroHomerpruyeckass OKpPYKHOCTb, OIPENEICHUE TPUTOHOMETPHUECKUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

OYHKIMOHAIBHBIE 3aBUCHUMOCTH B pEalbHBIX MpoIeccax M SBJICHUSIX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeNbHOCTENH. MeTon
MaTeMaTUYECKON MHIYKIWU. MoOHOTOHHBIE U OTrpaHUYECHHbIC
nocyen0BaTeabHOCTH. MCTOpHsT BOSHMKHOBEHUSI MAaTEMAaTHYECKOTO aHajiu3a Kak
aHann3a OECKOHEYHO MaJIbIX.

ApudmeTtnueckas U reoMmeTpuueckas nporpeccun. beckoneuHo yObIBaromas
reoMmerpuyeckas nporpeccusi. Cymma O€CKOHEUHO yOBIBAIOIIEH TeOMETPUYECKON
IIPOIrpPECCUU. JIMHENHBIN U SKCIIOHEHIMAIBHBIN pOCT. Yucno €. Popmyiia CI0KHBIX
npoueHToB. Mcnonb3oBaHWE TMPOTPEeccCUr JUisl PpeLIeHUs pealbHbIX —3aaad
MPUKIIATHOTO XapakTepa.



HenpepoiBable (yHkIMM U ux cBoiicTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB ¢yHkumi. CBolcTBa (QPYHKIMA HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHS HEpaBEHCTB. l[IprMeHEeHHe CBOWCTB HEMPEPHIBHBIX
byHKIU 1715 perieHus 3a1a4.

[lepBas u BTOpas mpousBoaHble GyHKIMU. Onpenenenrue, reoMeTpUIECKUi
U (UBMYECKUN CMBICI MPOU3BOAHOW. YpaBHEHUE KacaTelbHOU K TIpaduky
GbyHKIUH.

[IpousBogubie  smemeHTapHbIX  QyHknuit.  [lpomsBogHas ~ cymMbl,
MIPOU3BENICHUS, YACTHOTO U KOMIO3UIINH (PYHKIIUHA.

MHoKecTBa M JIOTMKA

MHO»XeCTBO, ONEpalMy HAaJ MHOXECTBAMU M HUX CBOWCTBa. J(Marpammsl
Olinepa—Benna. IIpumeHeHuME TEOPETHKO-MHOYKECTBEHHOIO —ammapara  JUis
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMaTUYECKOTO OOBEKTa, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIEC YPABHEHHS.

11 KUIACC

Yuciia u BBIYMCTICHUS

Hatypanbehbie u uensie yucna. [lpumeHnenre npu3sHakoB JEITUMOCTH IIEJIbIX
yycen, HauOonbIuid oOmui aenutens (mamee — HOJl) m HamMmenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pereHust
3a/1a4 B LEJBIX YHCIIAX.

KommnekcHble uucna. AnreOpamyeckas M TpPUTOHOMETpHUUYECKask (POpPMBI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApupMeTHYEeCKHe omnepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHrn u3 KOMIUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI JUIs pelieHus (PU3UMUECKUX U T€OMETPUUECKHX 3a/1au.

YpaBHeHMs U HEPABEHCTBA

CucrteMa W COBOKYITHOCTh YpPAaBHEHMHM M HEPABEHCTB. PaBHOCWIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIEICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO6op KOpHEW  TPUTOHOMETPUYECKUX  ypPaBHEHUH C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METOJbl PEIICHHUS TOKa3aTeAbHBIX M  JIOTApU(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PELIECHUS CUCTEM M COBOKYIHOCTEW pPAllMOHAJIBHBIX,
UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TApaMETpaMu.



IIpuMeHeHne  ypaBHEHUH, CHCTEM M  HEPaBEHCTB K  PELICHUIO
MaTEeMaTUYECKUX 3aJad U 3aJad U3 pa3MyHbIX o0JacTeldl HayKu M peajbHOU
YKWU3HM, HHTEPIPETALMS [IOJTYyYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPAPUKHU

I'paduk xommosummu ¢yHkiui. ['eomeTpuyeckue o0pas3bl ypaBHEHUN H
HEPaBEHCTB Ha KOOPAWHATHOM IUIOCKOCTH.

Tpuronomerpudeckue QyHKIHMH, UX CBOMCTBA U TPAPUKH.

['padmyeckue MeTonbl pelieHUs ypaBHEHUH M HepaBeHCTB. I 'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (YHKIHA IS HMCCIEIOBAHUS TIPOIECCOB H
3aBHCHUMOCTEM, KOTOpbIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 JAPYTUX Y4eOHBIX
IIPEAMETOB U PEaJIbHOMN KU3HHU.

Hayaja MaTreMaTH4eCcKOro aHajm3a

[IpuMeHeHre NpOU3BOIHON K UCCIEAOBAaHUIO (PYHKUIMKA HA MOHOTOHHOCTh H
3KcTpeMyMbl.  HaxoxneHue  HamOonblIero M HAUMEHbBLIEro  3HauY€HUM
HENpepbhIBHON (QYHKIIMHU HAa OTPE3KE.

IIpuMeHeHre TPOW3BOMHOM JUIA HAXOXKICHUS HAWIy4ylIero pELICHUs B
NPUKIIAIHBIX 3a/Jadax, Il ONPEACIICHUS CKOPOCTH W YCKOPEHHMS Ipolecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpa3HbIe
ayieMeHTapHbIX pyHKuui. [IpaBuia Hax0XIeHUS IEPBOOOPa3HBIX.

WNurerpan. ['eomeTpuuecknii CMBICII MHTErpasa. Brruncienne
onpenenéHHoro uaTerpana no gopmyne Hetotona-Jleionua.

[IpuMeHeHne MHTErpasia JJisl HAXOXKIEHUsS IUIOIIAJel IUIOCKUX (uUryp u
00BEMOB T€OMETPUIECKUX TElL.

[Ipumepsl pemenuit auddepeHmanbHbIX ypaBHeHU. MaTtemaTudeckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLIECCOB C NOMOLIBI Au(depeHIruaIbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YyUaloIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  oOIlecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IOpoLEeAYyp TpaxJAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCH WU JAPYroe), yMEHHue
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTAMHU B COOTBETCTBHM C HX
GyHKUIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
MPOLIJIOMY M HACTOSIIEMY POCCHUUCKOW MaTreMaTHKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHKEHHSIM POCCHUMCKUX MAaTEMAaTUKOB M POCCUICKON MaTeMaTUYECKON MIKOJIBI,
WCIIOJIb30BAaHUE HTUX JOCTIDKCHMM B JPYTUX HAyKax, TEXHOJIOTHSX, chepax
YKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHME JYXOBHBIX LEHHOCTEN POCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEAECHUS, CBSI3aHHOTO C NPAKTUYECKUM
IPUMEHEHUEM JIOCTHKEHUN HAYKHM W JESITEIBHOCTBIO YYEHOrO, OCO3HAHME
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETHKY MaTEMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEHICHUH, pacCyKICHHUIN, BOCIPUUMUYHNBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTEMATUYECKHE 3HAHUSA B
MHTEpecax 3/10pOBOro U 06e301acHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOIIECHUE K
CBOEMY 370pPOBBIO (30POBOE MHTaHHWE, COATAHCUPOBAHHBIA PEXKUM 3aHATHU H
OTIIbIXa, peryisipHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03JJ0POBUTEIBHOM 1€ATETbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOUs, HHTEpPEC K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymieit mnpodeccud W peaau3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHUYeCKOMy  OOpa3oBaHHI0O U
caMOOOpa30BaHUI0 Ha TPOTSHKEHWU BCEH JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU PAKTUUECKUX 3aJ1a4y MaTeMaTHYCCKON HaIPaBJICHHOCTH;

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
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenbl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKH HMX BO3MOYKHBIX
MOCJIEACTBUM JIJISl OKPY>KAIOIEH Cpeibl;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, TOHUMAaHUE
MaTeMaTUYECKOW HayKHh Kak c]epbl 4eToBEUECKOW JesATeNbHOCTH, JTamoB €€
pa3BUTUA M 3HAYMMOCTH [JI1 Pa3BUTHS IHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTE€MaTUKH W MaTeMaTUYeCKOW KyJIbTYpOH Kak CpEICTBOM IO3HAHUS MHUPA,
FOTOBHOCTh OCYILIECTBJISATh IMPOEKTHYID M MCCIEI0BATEIBCKYIO JEATEIBHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble 1ornueckue aAefcTBu:

BBIBJISITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MATEMaTUYECKUX
OOBEKTOB, TIOHSTHUN, OTHOIICHUN MEXAy MOHATHUSAMHU, (HOPMYIHPOBAThH
OTpeIeSICHUs TIOHITUHN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KilacCUUKaIUU,
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 TTPOTUBOPEUHUSI
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU ISt
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MIPOBOUTH CAMOCTOSITEJILHO JOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPIKICHUM
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTYMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApDUAHTOB  pEIICHUsS, BbIOMpaTh Haubojee MOAXOIAIUA C  y4éToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).



Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

WCIIOJIB30BaTh BOMNPOCHl KAaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIUE  MPOTUBOpEUUE,  MpodIiieMy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKoro 00beKTa, IBJICHHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMHU, ABICHUSMHU, MPOILECCAMMU;

CaMOCTOATENLHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI MO PE3yJIbTaTaM
MPOBENCHHOTO  HAOMIONECHMS, WCCIIECNOBAHUS, OICHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOLECCA, a TAKKE BBIJBUIAThH
MPENOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

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

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh W HMHTEPHPETUPOBaTh HHGOPMAIMIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBiIeHuUS,

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

OIICHUBATH HaJIEKHOCTh uHpopMau o CaMOCTOSITEIILHO
c(hopMyJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS

OOmmenne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMH OOIIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MHCBMEHHBIX TEKCTax, JaBaTh MOSICHEHHWS MO XOJy PEIICHUS 3aJ1ayH,
KOMMEHTHPOBATh MOJIYUYCHHBIN PE3yJIbTaT;

B X0Ji€ OOCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYILIECTBY OOCYKIaeMOIl TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE Ha TOUCK
pEUIeHUs, COIMOCTaBIIATh CBOM CYXACHUS C CYXICHUSAMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh Pa3jIMYMe W CXOJCTBO TMO3UIIUNA, 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 yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS



Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/1a4ud, BBIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOM WH(MOpPMAITIH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEJIbLHOM  peduieKkcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX IPOIIECCOB, UX PE3YJIbTATOB, BIAJACTh
crioco0aMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTUYECKOHN 3a4a4u;

MPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3aJayH,
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 KOMAaHIHOW U WHIUBHUIYAIBHOM
paboThl MpU peHIeHUd YYEOHBIX 3a7ady, MPUHUMATH I1I€JIb COBMECTHOM
JEeATEIIbHOCTH, TUIAHUPOBATh OPraHU3AIlMI0 COBMECTHOM pabOoThl, pacrpeneisiTh
BUJIBI paboOT, JOroBapuBaThCs, OOCYXJaTh IIPOIECC M pe3yJabTaT padOTHI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IpynmnoBbIX (opMax palboThl (00CYXIeHHsl, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W WHBIC), BBINOJHATH CBOI YacTh pabOThl U
KOOPAUHUPOBATh CBOU JEHUCTBHUS C JPYTMMHM YJIEHAMH KOMAaH[IbI, OlLICHUBATH
Ka4eCTBO CBOETO BKJaja B OOIIUI MPOAYKT IO KPHUTEPHUSIM, CPOpMYITUPOBAHHBIM
y4aCTHUKaMU B3aMMOJICUCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

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

Yuciaa v BBIYUCICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: palMOHATBLHOE YHUCJIO0, OCCKOHEYHas
nepuoAndecKkas JApoOb, TPOILEHThI, HUPPANUOHAIBHOE YHCI0, MHOXECTBa
palMOHAJIBHBIX U ACHCTBUTEIBHBIX YUCEI, MOAYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHSATh JIpOOM W TPOLEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOM KU3HU;

MIPUMEHSITH NPUOTNKEHHBIC BEIYMCIICHUS, IPABUIIA OKPYTJICHUS], IPUKUIKY U
OLICHKY p€3yJIbTaTa BEIYMCICHUM;



CBOOOIHO ONEpUPOBATH MOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BaTh MOAXOIALIYI0 (OPMY 3aIllUCU JEHCTBUTENBHBIX YUCEI JIJIsl PELLICHUS
IIPaKTUYECKUX 3a]1a4 U NPEICTaBICHUS JAHHBIX;

cBOOOIHO OIEpPUPOBATh MOHATHEM: apUPMETHUUECKU KOPEHb HATYpaIbHOU
CTEICHU;

CBOOO/IHO OIIEPUPOBATh MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

CBOOO/IHO OIEpUpPOBaTh MOHATHUAMH: JIOTapU(PM UHCHa, IECITHUUHBIE U
HaTypaJIbHbIE JIOTaPU(PMBL;

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

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

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO OIEPUPOBATH MOHIATHSAMHU: TOXKJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,

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

CBOOOJHO OINEPUPOBATH MMOHATUAMH: MHOTOYJIEH OT OJHOW NEPEMEHHOM,
MHOTOUYJIEH ¢ MLedbMH KO3 (UUUEeHTaMH, KOPHM MHOTOUYIEHA, IPUMEHATH
JIeJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELIEHUs 3a/1ay4;

CBOOOJHO ONEPHUPOBATH TMOHATHSMHU: CHCTEMa JIMHEHMHBIX YypaBHEHMIA,
MaTpuLa, ONPEACIUTENIb MATPULBI 2 X 2 W €ro TEOMETPUYECKHN CMBICI,
WCIIOJIB30BaTh CBOMCTBA ONpenenuTesss 2 X 2 Juisl BBIYMCIEHUS €ro 3HAYEHUs,
IPUMEHATh ONPEAEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHHBIX ypaBHEHUH,
MOJIEJIUPOBATh peajbHbIE CUTYalluH C MOMOUIBIO CUCTEMBbI JIMHEWHBIX YpPABHEHUH,
MCCIIE0BATh IOCTPOEHHBIE MOJEIH C IOMOLIBIO MATpUI] U OINpEAEIUTENEH,
WHTEPHPETUPOBATh NOJYYECHHBIN PE3YJIBTAT;

WCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH [UIsi TNpeoOpa3oBaHMs
BBIPAKCHUM,

BBITNIOJIHATH MPE0OPa30BaHUs YHCIOBBIX BBIPAKEHUH, COJEPIKALIUX CTEHEHH C
palMOHANIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBONCTBA norapupmMoB TUIS1 npeoOpa3zoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJTHO OMNEPUPOBATh MOHATUSIMHU: HUPPAIMOHAJIBHBIE, MOKa3aTeJbHbIE U
JorapupMUYECKHe YpaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOUIBI0 PABHOCUIIBHBIX
NEePeX0A0B WM OCYLIECTBIISAS MPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl Uil MpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUM;

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

MOJICJIUPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPDOKEHMSI, ypaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3aJadyd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJICNTU C UCIIOJIb30BAHUEM amapara aireopsi.

DOyHkuuu U rpapuku:

cBOOOHO OMEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3a1aHusl (QyHKIHUH,
B3aMMHO OOpaTHble (YHKIMM, KOMMO3WLMS (yHKIUH, rpaduk GyHKIUH,
BBITIOJIHATH dJIEMEHTapHbIe MpeoOpa3oBanus rpaduKoB PyHKIUH;

CBOOOIHO OIEPHPOBATh MOHATUSAMHU: 00JACTh OMPEACICHUS W MHOKECTBO
3HaYeHUH QPYHKINUU, HYJIH QYHKIIHHA, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOJIHO ONEpUpOBaTh MNOHATHSIMM: UETHbIE M HEUYETHbIE (yHKUUH,
nepuoInyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJblliee M HauUMEHbIee 3HaueHHe (QYHKIUH Ha
IPOMEXKYTKE;

cBOOOIHO ONEPHPOBATh MOHATUSAMU: CTENICHHAs] (PYHKIHS C HAaTypadbHBIM 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
(bYHKITUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPapUKOB;

cBOOOIHO ONEpUpOBaTh MOHATHSIMM: IOKazaTeiabHas U Jjorapudmuyeckas
byHKIUHA, UX CBOMCTBA U TpaduKH, HUCIOIH30BaTh MX TpaQUKUA IS PEIICHUS
YPaBHEHMUI;

CBOOOZIHO OMEpUPOBATHh TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTB,
orpesiesieHue TPUTOHOMETPUUECKUX (YHKIMI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GYyHKUUH i1 HCCIEAOBAaHUSA IPOLECCOB U
3aBHCHUMOCTEH NpU pelIeHuH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB U peanbHOMN
KU3HH, BBIpAXaTh (HOpMyIaMH 3aBUCIMOCTH MEXy BETUIHMHAMU;

Hauajia MaTeMaTH4eCKOro aHaIu3a:

cBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmMeThyeckas U TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBArOIasi TeOMETpUUECKasi MPOTrPeccus, TMHEHHBINA U
OKCMOHEHIIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOIICHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCTIONIb30BaTh MPOTPECCUU IS PEIICHUs pealbHbIX 3a/ad MPUKIATHOTO
XapaKkTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSIMU: MOCJIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIEA0BATEIBbHOCTH,
MIOHMMATh OCHOBBI 3apOKJICHHUS MAaTeMaTHYECKOrO0 aHajiu3a KaK aHalu3a
OECKOHEUHO MAaJIbIX;

CBOOOJHO OIEPUPOBATH TMOHATUSIMH: HENPEPhIBHBIC (QYHKIIUN, TOUYKH
paspbiBa rpaduka QyHKIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJTHO OIEPUPOBATH TMOHATUEM: (YHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJI PEIICHUS 33714,

CBOOO/IHO OIEpUPOBATH TMOHITUSIMH: TIepBasi M BTOpasi MPOU3BOJIHbBIC
byHKIIMM, KacaTenbHas K TpaduKy QyHKINH;

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 ~ OINEPUPOBATH  MOHATUSIMHU: MHOXKECTBO, OIEpaluud  Haj
MHOYECTBaMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jjisl ONMCAHUS PEATbHBIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JIPYTUX yYeOHBIX IPEAMETOB;

CBOOOJTHO OINEPUPOBATH MMOHSATUAMHU: OIpEACNICHHe, TEeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO0 OOBEKTA, 10KA3aTEIHCTBO, PABHOCUIIbHBIE
YPaBHEHHUS U HEPABEHCTRBA.

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

Yucaa v BBIYUCICHUSA:

CBOOOJIHO OMNEPUPOBAaTh MOHATUSAMH: HaTypajJbHOE U IEJI0€ YHUCIO,
MHOKECTBA HATYPAJIBHBIX W IEIbIX YUCEI, UCIOJb30BATh MPU3HAKU JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJjIsl pelIeHHs 3a1a4, IPUMEHSTh
anroput™m EBkinna;

CBOOOJTHO OMEPUPOBATH TMOHSATUEM OCTaTKa IO MOJIYJIO, 3alKChIBAThH
HaTypaJIbHbIE YUCJIA B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAX CUMUCIICHUS,

CBOOO/IHO OMNEPUPOBATH MOHITUSAMU: KOMIUIEKCHOE YHCJIO W MHOXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTABIATh KOMIUICKCHBIE UYMCa B alreOpanyeckod u
TPUTOHOMETPHUUECKON (hOpME, BBHITIONHATH apu(PMETHIECKUE ONEpaIii ¢ HUMH U
n300pakaTh Ha KOOPJAUHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPAaBEHCTBA:



CcBOOO/IHO ONEpPUPOBATH MOHATUSAMU: HUPPALMOHAIBHBIE, MOKA3aTEJIbHbIE U
jJorapu(pMUUECKUE HEpPABEHCTBA, HAXOAUTb UX PELIEHUS C  IOMOILBIO
PABHOCHJIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpHEW TIpH PEHICHUH TPUTOHOMETPUUYECKOTO
YpaBHEHUS;

CBOOOIHO OINEpPUPOBATh MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATh NOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIIBHBIE CUCTEMBI U CUCTEMBI-CICACTBHS, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IIOKA3ATEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUI U HEPABEHCTB;

pemarb palrOHAJIbHBIE, VppalMOHAJIbHBIE, ITOKa3aTeJIbHbIE,
gorapuMUYECKHe W  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPaBEHCTBA,
coJiepKalle MOAYJIU U apaMeTphl;

OPUMEHATH TpauyecKue METOIbI JUIsl PELICHUS] YPaBHEHUM U HEPaBEHCTB, a
TAKXK€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKEHNUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI MO YCIOBHIO 3a/1a4H,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJENIN C HCIIOJIb30BAHUEM ammapara anreopsl,
WHTEPHPETUPOBATH NIOJyYCHHBIN PE3yJIbTaT.

DOyHkuuu ¥ rpapuku:

CTpOUTh TpadUKU KOMMO3UIMK (PYHKIUHA C MOMOILIBIO 3JIEMEHTapHOro
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIUU ABYX ()YHKIIMIA;

CTPOUTh TIEOMETpUYECKHEe 00pa3bl ypaBHEHHMM W  HEpaBEHCTB Ha
KOOPJAWHATHOU MJIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATHSAMHU: TPaQUKA TPUTOHOMETPHUUECKHUX
yHKUMH;

OPUMEHATh (QYHKIUM Ui MOJECIHUPOBAHMS U HCCIENOBAaHUS pealbHbBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIm3a:

MCITOJIb30BaTh MPOU3BOHYIO JIJISl UCCIEAOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HAaMMEHbIIee 3HaUCHUs (PYHKIIMM HEMPEPHIBHON Ha
OTpE3Ke;

WCIIOJIb30BaTh MNPOWU3BOAHYIO I HAXOXKACHUS HAWJIY4IlIEero pELICHUS B
NPUKIAIHBIX, B TOM YHCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJadax, I
ONpEJENICHUs] CKOPOCTH W YCKOPEHHs Mpolecca, 3aJaHHOro (Gopmynol wiu
rpadukom;



CBOOOJTHO  ONEpUPOBATH MOHATHSMHU: IEpBOOOpa3Hasi, ONpeneIEHHBIHI
WHTErpall, HaXOAWTh IEPBOOOpA3HbIC AJIEMEHTApPHBIX (YHKUUMNA U BBIYUCIATH
uHTterpai no popmysne Herotona-JIeitonuna;

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

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIIMPOBAHUM HA MPUMEPE
cocTaBiieHUs U PepeHIINaTbHBIX YPaBHEHUN;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
wn OpOrpaMMbE Bcero Kontposbubie IIpakTnueckue 06pasoBATEIBHbIC
padoTshI padoThI pecypenr
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
ypaBHEHUH
5 Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIeJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuveckre BRIpaKEHUS U 29 1
YpaBHEHHS
7 ITocnenoBarenbHOCTH U MPOTPECCUH 10
8 HenpepriBabie pynkuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

N KosnuecTBO 4acoB DJIeKTPOHHbIE
- HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n Konrpoabnsie IIpakruyeckue
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoTshI padoThI pecypeni
1 HccnenoBanmne GyHKIHIA ¢ TOMOIIIBIO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 UHTETpaI 12 1
3 I'paduku TPUrOHOMETPUUECKUX (HYHKIIHA. 1 1
Tpuronomerpuveckue HepaBeHCTBA
4 WppanmoHansHbIe, TOKa3aTeIbHBIC U 24 1
norapuMUYECKHe HEPABCHCTBA
5 KomriekcHsie yncna 10
6 Harypanbhblie u 1ienpie gyucia 10
CucTeMBbl paroHaTBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 16 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
N KoumnuectBo yacos DJIEKTPOHHbBIE
: Tema ypoka KoHTpoabHbIe Aara undposbIe
n/n IlpakTHyeckne H3yYeHHUs
Bcero padoTbI o0pa3oBaTe/ibHbIE
padoThI pecypenr
1 MHox€ecTBO, Onepaliy HaJl MHOKECTBAMU U 1
UX CBOMCTBa
2 Juarpammsl Dinepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1
amnmapara JJisl peleHus 3aaa4
Panmonanbubie yrncna. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TPOLICHTHI, OECKOHEYHBIE 1
MePUOIUYECKHE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHBIE 1
MEPUOIUUECKHE IPOOH
6 [Tpumenenue apoGeit ¥ NPOLIEHTOB IS 1
pelIeHus MPUKIATHBIX 3a7a4
5 [Ipumenenue npobeit U MPOLEHTOB JIst 1
pelIeHus MPUKJIaJIHbIX 3a1a4
8 [elictBuTenbHble yncina. PanmonansHbie U 1
UppalyoHaIbHbIE YHCIIa
9 Apudmernueckre onepanuu ¢ 1
JeMCTBUTENbHBIMU YU CIIAMU
10 Mopynpe JeNCTBUTEIBHOTO YHCIIA U €r0 1
CBOMCTBA
11 [TpuGnuxEHHbBIE BHIYMCICHUS, IPaBHIIA 1




OKPYTJICHUS, IPUKUIKA U OIICHKA pe3yJbTaTa
BBEIYHCIICHUN

OCHOBHBIE METO/IbI PEIICHUS LIENBIX U IPOOHO-

12 palMOHAIbHBIX YPABHECHUN U HEPABEHCTB

13 OCHOBHBIE METO/IbI PELLIEHUS LIENbIX U IPOOHO-
palOHaIbHBIX YPABHEHUN U HEPABEHCTB

14 OCHOBHBIEC METO/IbI PEIICHUS LIEBIX U IPOOHO-
palOHaIbHBIX YPAaBHEHUN U HEPABEHCTB
MHorowieHsl OT OJHON EpeMeHHOM. [lenenne

15 MHOT'O4YIEHA HA MHOT'OYJIEH C OCTaTKOM.
Teopema besy

16 MHorouieHsl ¢ LelbIMU KO UIIMEHTaMH.
Teopema Buera

17 Pemenne cucreM MMHENHBIX YpaBHEHUN

18 Pemenne cucreM TMHENHBIX YpaBHEHUN
Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.

19 Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS
Onpenenurens MaTpuibl 2X2, ero

20 T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

21 [IpuMeHeHne onpenenuTens s PeLeHNs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI

99 Pemenue npuknaaHbIxX 3a1a4 ¢ TOMOIIBIO
CHCTEMBI JINHENHBIX YPAaBHEHUN

93 Pemenue npuknaaHbIX 3aa4 ¢ TOMOIIBIO

CUCTEMBI JINHEWHBIX YPAaBHEHUI




24

KonTtponbnas pabora: "PanmonanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUI"

25

OyHKIMS, CIIOCOObI 3a1aHus (PYHKITHH.
B3aunmuo obparnbie pynkiun. Kommosumms

byHKIII

26

27

['paduk QyHkuuu. dnemMeHTapHbIe
npeoOpazoBanus rpagukoB GyHKINUN

OO6nacTh onpeneneHuss 1 MHOXKECTBO 3HaUCHHH
byukuun. Hynu ¢yaknuu. [IpomexxyTku 3Hak
HOCTOSTHCTBA

28

Ué&rHple 1 HEYETHBIC (PYHKITHH.
[Tepuoanueckue pynkiuu. [IpomexyTku
MOHOTOHHOCTH (pYHKIIHH

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
HauOoinsiee 1 HanMeHbllIee 3HAUYCHNE
(GYHKIIMHM Ha IPOMEKYTKE

30

31

JluneitHasi, kBaapaTH4Has U APOOHO-TMHEHHAS
byHKIUM

DJIEMEHTAapHOE MCCIIEJOBAHUE U MTOCTPOEHUE
rpaduKoB 3TUX QYHKIUN

32

OneMeHTapHOe UCCIIeI0BaHNE U IIOCTPOCHUE
rpadukoB 3TuX QyHKUINN

33

34

CrerneHn ¢ LETBIM IT0Ka3aTeaeM. buaom
Hrrotona

CrerneHn c LETBIM IT0Ka3aTeaeM. buaom
Hrrotona

35

CrenenHast GyHKIUS C HATypalbHBIM U LIETBIM




nokasaresneM. E€ cBoiicTBa u rpaduk

KoHntpoinbnas padota: "CreneHnHas QyHKIuS.

36 E¢ cBoiicTBa u rpaduk”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOKMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIepKAIIMX CTEIIEHU U KOPHU

40 [TpeoOpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIepXKalINX CTEIIEHU U KOPHU

41 [Ipeo6pa3oBaHus YUCIIOBBIX BbIPAXKEHUH,
COJIepKaIIMX CTEIIEHU U KOPHU
HppanumonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
ypaBHEHUH
HppanmonaneHele ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUHU
Wppaunonanbubie ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
yYpaBHEHUN

45 PaBHOCHIIBHBIE TIEPEXO/IbI B PELLICHUT
UppalMOHATILHBIX YPAaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUT
VPPALMOHATIBHBIX YPaBHEHUI

47 PaBHOCUIIBHBIE IEPEXO/BI B PEILIEHUU

UPPALMOHAIIBHBIX YPABHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

48 UppaLMOHATIBHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHs N-0i CTENEHN KaK

49 (GYHKIIMM 00paTHOW CTENEHH ¢ HATypPaIbHBIM
[oKa3aTeseM
CgoiicTBa u rpaduK KOpHS N-0H CTENEHU KaK

50 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypPaJIbHBIM
[OKa3areieM
Kontponbnas pabora: "CoiicTBa u rpaduk

51 KOpHs N-oii cTenenu. VppalroHaibHble
ypaBHeHuUs"

59 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U €€
CBOMCTBa

53 CreneHb ¢ pallMOHATIBLHBIM [TOKA3aTeNeM U €€
CBOMCTBa

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€
CBOMCTBA

55 [TokazarenbHas pyHKIMS, €€ CBOMCTBA U
rpaduk

56 Ucnonb3oBanue rpaduka GyHKINN A5
peueHus: ypaBHEHU I

57 Hcnonb3oBanue rpaduxa QyHKIUM s
pelleHusl ypaBHEHUIN

58 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKa3aTeNbHbIX YPaBHEHUN

59 [loka3arenbHble ypaBHEeHUs1. OCHOBHBIE
METO/Ibl PEIIEHNUs TOKA3aTeNbHbIX YPaBHEHUN

60 [Toxa3zatenbHble ypaBHeHUSI. OCHOBHBIE




MCTO/JbI pCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/If/'I

Kontpoinbnas padota: "[lokazatenpHas

o1 ¢ynkuus. [TokazarenbHbie ypaBHeHus" 1

62 Jlorapudm uucna. CoiicTBa jgorapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucna. CoiicTBa jgorapudpma 1

65 JlecaTH4HBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

66 JecsaTrunble U HATypallbHbIE TOTapU(pMBI 1

67 [IpeobpazoBanue BEIpaXKEHHA, COACPIKAIIIX 1
J0rapupMbl

68 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAILINX 1
J0rapupMbl

69 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX 1
J0rapupmbl

70 Jlorapudmuueckas pyHKuusA, €€ CBONCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIuUs, €€ CBONCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKINUN A5 1
peleHns ypaBHeHUH

73 Ucnonp3oBanne rpav(bHKa byHKIMA 15 1
pelIeHus ypaBHEHHHA
Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE

74 METO/Ibl PelIeHuUs JTorapuGMUIECKUX 1
ypaBHEHUU

75 Jlorapugmuueckue ypaBHeHHUsl. OCHOBHBIE 1

METO/bI peIIeHUs Torapu(HPMUIECKUX




ypaBHEHUI

Jlorapudmuueckue ypaBueHusi. OCHOBHbIE

76 METO/BI peIIeHUs JToTapu(HPMUIECKUX 1
ypaBHEHUU

77 PaBHOCHIIBHBIE ITEPEXObI B pEILICHUH 1
JOrapu(pMHUUECKUX ypaBHEHUIN

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT 1
Jorapu(pMHUUECKUX ypaBHEHUH

79 KonTpomnpHas padora: "Jlorapudmudaeckas 1
¢ynkuus. Jlorapupmudeckne ypaBHeHuUs"

80 Cunyc, KOCUHYC, TAHT'€HC M KOTaHI€HC 1
YHCJIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apTyMEHTa

82 APKCHHYC, apKKOCUHYC U apKTaHTEHC 1
YHCIIOBOTO apTyMEHTa

83 ApPKCHHYC, apKKOCUHYC U apKTaHI€HC 1
YHCIIOBOTO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

84 orpeziesieHue TPUTOHOMETPUUECKUX (YHKIUI 1
YHCIOBOTO apryMeHTa
TpuronomeTpudeckast OKpyKHOCTb,

85 orpezieieHue TPUTOHOMETPUYECKHUX (QYHKIUI 1
YHCIIOBOTO apTyMEHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1




[IpeobpazoBanue TPUrOHOMETPUUECKUX

90 . 1
BbIpa)KEHU I

01 [Ipeobpa3oBaHue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHUI

93 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1

95 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

96 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

97 Pemienne TpuroHoMeTpHUUECKUX ypaBHEHUI 1

98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHHA 1

99 Pemenune TpuroHoMeTpUUECKUX ypaBHEHUI 1

100  PemeHue TPUTOHOMETPHUYECKUX ypaBHEHUH 1
KonrtponsHas pabdora: "Tpuronomerpudeckue

101  BeIpakeHUS U TPUTOHOMETPUUYECKHE 1
ypaBHEeHUA"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS

102  nmocnenoBarenbHOCTENH. MeTon 1
MaTeMaTHYECKOW MHAYKIUH
MOHOTOHHBIE B OTPaHUYICHHBIC

103 MoCJIeI0BaTeIbHOCTH. VicToprs aHanm3a 1
0ECKOHEUHO MaJIbIX

104  Apudmerndeckas mporpeccus

105  T'eomerpuueckas mporpeccus

106 | BeckonewyHo yObIBaroIas reoMeTprUYeCcKast




nporpeccust

CyMMa OecKOHEUYHO yObIBaromen

107 . 1
FE€OMETPUUECKOHN IPOTrPECCUU

108 JIvHEHbIN U SKCHOHEHIUANIbHBIN pocT. Ynciio 1
e. @opMmyIa CI0XKHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBIN pocT. Ynciio 1
e. @opmyIia CIIOKHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs peIieHus 1
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KoHntpoinbHas padota: "[locnenoBareabHOCTH U 1
nporpeccun”

112  HenpepbiBHBIE PYHKIIUH U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMIOTOTHI IrpadUKOB 1
byHKIMI

114  CpoiicTBa pyHKIMI HEMPEPHIBHBIX HA OTPE3KE 1

115  CgoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1

116  Mertoa UHTEpPBAJIOB JJIsl peIlICHHs] HEPABEHCTB 1

117  Meroa UHTEPBAJIOB AJIsl PELLIEHUS] HEPABEHCTB 1

118  Mertoa uHTEpPBAJIOB JJIsl peIlICHHs] HEPABEHCTB 1

119 [TprMeHeHre CBOMCTB HENIPEPhIBHBIX (YHKITHI 1
JUISL pellIeHus 3a1au

120 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (YHKIIUN 1
JUISl pEIIEHNUs 3aa4

121  TlepBas u BTOpas MpOU3BOIHBIC PYHKIINU 1

122 Omnpenenenne, reOMETPUIECKUI CMBICIT 1
MIPOU3BOAHOM

123 Onpenenenue, GU3NUECKUN CMBICIT 1




MIPOU3BOAHON

124 | YpaBHeHmHe KacaTelIbHOU K rpaduKy PpyHKIIUN 1
125  VYpaBHeHHe KacaTenbHOU K TpaguKy GyHKIUN 1
126  IIpou3BojaHBIE AJIEMEHTAPHBIX (YHKIUN 1
127  TlpousBojHBIE JIEMEHTAPHBIX (PYHKITUH 1
128 [IpousBoiHAS CyMMBI, IPOU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HIINU (hYHKITUH
129 [Tpou3BoiHAS CYMMBI, TPOU3BEICHHS, 1
YaCTHOTO U KOMITO3UIIMH () yHKIIUIA
130 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO U KOMITO3UIIMH () yHKIIUH
131  KonrtpombsHas pabora: "IIpousBogHas" 1 1
132 [ToBTOpeHue, 0000IIeHUE, CUCTEMATH3AIIHS 1
3HaHui: "YpaBHeHus"
133 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIHS 1
3HaHui: "OyHKuun"
134  HroroBas KOHTpOJIbHasA paboTa
135  HroroBas KOHTpOJbHAs paboTa
136 HOBTOPCHHC, 000011IeHNE, CUCTEMATH3AIINS 1
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHBIE
Ne KoHTpoJibHbIE Aata undpoBbie
o/ | TeMa ypoka Beero paGoThi Tlpaxriraeckne | HIYSCHHR | @ OBATEILHBIC
padoTshI pecypes!
1 [TpumeHeHrne TPOU3BOTHON K HCCIICIOBAHUIO 1
(bYHKL[I/Iﬁ Ha MOHOTOHHOCTH U BKCTpeMYMI)I
5 [IprMeHeHHEe TPOU3BOHOM K HCCIICIOBAHUIO 1
(GyHKIIUHA HAa MOHOTOHHOCTh M OKCTPEMYMBI
3 [TpuMeHeHHe TPOU3BOTHON K HCCIICIOBAHUIO 1
(GyHKIUHA HA MOHOTOHHOCTh M OKCTPEMYMBI
4 [TpuMmeHeHnEe TPOU3BOTHON K HCCIICIOBAHUIO 1
(bYHKL[I/Iﬁ Ha MOHOTOHHOCTH U 3KCTpeMYMI)I
5 [IpumeHeHne MPOU3BOTHON K UCCIEIOBAHUIO 1
(GyHKIIUI HA MOHOTOHHOCTB M 9KCTPEMYMBI
6 [TpuMeHeHHe TPOU3BOTHON K HCCIICIOBAHUIO 1
q)YHKHHfI Ha MOHOTOHHOCTH U BKCTpeMYMI)I
7 HaxomneHHe HaI/IGOHBIHCFO 1 HAMUMCHBIICT O 1
3HAYCHUA HerepI)IBHOI\/JI (1)YHKIII/II/I Ha 0Tp€31<e
8 HaxoxaeHre HanOobIIIero U HAMMEHBIIIETO 1
3HAYEHUS HEMPEPHIBHON (PYHKIINU HA OTpE3Ke
9 HaxomneHHe HaI/I60.]'II)HIeFO 1 HAMMCHBIICT O l
3HAYEHUS HENPEPbIBHOM (PYHKIINU HA OTpE3Ke
10 HaxoxxaeHre HanOobIIIero U HAMMEHBIIIETO 1
3HAYEHUS HENPEPbIBHOM (PYHKIINU HA OTpE3Ke
1 HaxoxxaeHre HanOoIbIIIero U HAMMEHBILIETO 1
3HA4YEHUs HETPEPHIBHON (PYHKIIMH HA OTPE3KE
12 Haxoxnenue HanOOJIBIIETO U HANMEHBIIIETO 1




3HA4YEeHUs HETPEPHIBHON (PYHKIIMH HA OTPE3KE

[IpuMeHeHne MPON3BOTHOM J1JIsT HAXOXKICHUS

13 HAWTYYIIEro PeHIeHUs B IPUKIIaTHBIX
3aa4ax
[IpumeneHne mpoOU3BOTHON I HAXOXKACHUS

14 HaWJTy4IIero PEIICHHS B IPUKJIAHBIX
3a/ayax
[IpumeneHne mpoOU3BOTHON I OMpPEeIICHUs

15 CKOPOCTH U YCKOpPEHUS Ipoliecca, 3aJaHHOTO
dbopmyoit unu rpadpukomMm
[IpumeneHnne npou3BOHOM ISl OIIPEACIICHUS

16 CKOpPOCTH M YCKOPEHUs TPOIIeCcca, 3aJaHHOTO
dbopmyoit unu rpadpukomM

17 Komnozunus ¢pyHkimit

18 Kommnosurus ¢yHkImit

19 Kommnozumust pyHKImit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

21 ['eomerpuueckue 0Opas3pl ypaBHEHUN Ha
KOOPJAMHATHOM TNIOCKOCTH

99 KonrtponsHas padora: "UccnenoBanue
(GyHKIUH ¢ TOMOIIBIO TPOU3BOIHON"

93 IlepBooOpasHasi, OCHOBHOE CBOMCTBO
NEepPBOOOPA3HBIX

24 [TepBooOpazHbIe AIeMEHTAPHBIX (YHKITHA.
[TpaBuia HaXOXIEHHSI TEPBOOOPA3HBIX

o5 IlepBooOpazHbIe IeMEHTAPHBIX ()YHKITHHA.

[IpaBuiia Hax0XkI€HUS IEPBOOOPA3HBIX




NHuterpai. I'eoMeTpu4eCKuid CMBICI

26
UHTErpaia

97 Beruucnenue onpenenéHHoro MHTerpaa 1o
dbopmynie Hetorona-Jleiioamma

98 Beruuciienue onpenenéHHOro MHTErpasa 1no
dbopmyne HeroTona-JleiioHuma

29 [IpumeneHue nHTerpana Juis HaxoXKIACHUS
IUIOIIAAEH IIOCKUX GUryp

30 [IpumeneHue nHTerpana s HaxoXKIACHUS
00BEMOB Ir€OMETPUIECKHUX TET

31 [Tpumeps! pemenuit quddepeHnnaIbHbIX
ypaBHEHUH

32 [Tpumeps! pemennii qudQepeHnraIbHbIX
YpaBHEHUU
MatemaTtnueckoe MOJEIUPOBAHUE PEATTbHBIX

33 MIPOIIECCOB ¢ TOMOIIBIO Au(PepeHInaTbHBIX
YpaBHEHUU

34 KonrtponsHas padora: "[leppooOpaznas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
U TpaduKu

36 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
u rpaduKu

37 Tpuronomerpuueckue GyHKIIUHN, UX CBOICTBA
U TpaduKu

38 Tpuronomerpuyeckue GyHKINH, UX CBONCTBA
U rpaduKu

39 Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA




u rpaduku

OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUI C TOMOILbIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpaBHEHHUH C TTIOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

42 yYpaBHEHUH C TIOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPHIECKHUX

43 YpaBHEHUM C TTOMOIIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

45 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTponbnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (QYHKIIHM. 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PELLICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

50 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIE METOJIBI PEIIEHUS TIOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX 1

HEPaBEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

>3 Jorapu(MUUECKUX HEPABEHCTB
54 OCHOBHBIE METO/IbI PEILICHUS
norapuMIUYECKUX HEPABEHCTB
55 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
norapu(MUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEILICHUS
UppaMOHATLHBIX HEPABEHCTB
58 OCHOBHbBIE METO/IbI PEILICHUS
UppalMOHANILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PETLICHUS
MppaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PEIICHUS
MppaIMOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLeHus
UppaloHaIbHBIX YPaBHEHHH
62 I'paduueckue METOIBI pELICHUS
MppaIMOHAIEHBIX YPaBHEHHHA
63 I'paduueckue MeTOIbI peLIeHUs
MTOKA3aTEeIbHBIX YPAaBHEHUI
64 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pEIICHUS
JoTapu(PMUYECKUX YpaBHEHUM
66 I'paduueckue METObI pELICHUS

Jorapu(MUUECKUX HEPABEHCTB




67

I'padmyeckue MeToabI perieHus
JorapupMHUUECKUX HEPABEHCTB

68

69

70

I'padmyeckue MeToabI perieHUs
MOKa3aTeIbHBIX U JOrapu(pMHIECKUX
YpaBHEHUU

I'padmueckue MeToabl pemeHus
MOKa3aTeIbHBIX U JorapupMUIecKux
YpaBHEHUU

I'padmueckue MeToabl pemieHus

IIOKAa3aTCJIIbHBIX U J'IOI‘apI/I(bMI/I‘-ICCKI/IX
HCPABCHCTB

71

I'padmyeckue MeToabI pemicHUs
MOKa3aTeIbHBIX U Jorapu(pMUIecKux
HEPABEHCTB

72

KonTponbnas padora: "UppatnonanbHele,
MOKa3aTeIbHbIE U JIOTapupMHUUECKUe
HepaBeHCTBa"

73

74

75

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECcKast (OpMbI 3arucu
KOMILIEKCHOTO YHCIIA

KommiekcHble uncna. Anredpandeckas u
TpUTOHOMETpHUECKasi POPMBI 3arucu
KOMIIJIEKCHOTO YHMCIIa

Apudmernueckre onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

77

Apudmerrueckue ornepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

N300paxkeHre KOMITJIEKCHBIX YHCET Ha




KOOPAMHATHOW INIOCKOCTH

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHCECJI Ha

8 KOOPJAMHATHOW INIOCKOCTH

79 ®opmyna Myaspa. Kopuu nN-oii crenenu u3
KOMILJIEKCHOTO YHUCIIa

80 ®opmyna Myaspa. Kopau N-o#1 cTeneHu us
KOMIDJICKCHOTO YHUCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 pemeHust GU3MYECKUX ¥ TeOMETPUIECKUX
3a1a4

82 Kontponbnas padota: "KomrmiekcHbie uyncia"

83 HatypanbHble 1 1iensie yncia

84 HatypanbHble u 1iesnbie uncna

85 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TIEITBIX
qucel

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH IENBIX
qucel

87 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX
yucen: HOJl u HOK

88 [TpuMeHeHHEe TPU3HAKOB JICTUMOCTH IIEITBIX
gucen: HOJl m HOK

89 [IpuMmeHeHne MPU3HAKOB IETUMOCTH IIENIBIX
YHCeJI: OCTATKH 110 MOIYITIO

90 [IpuMmeHeHne MPU3HAKOB IETUMOCTH IIENIBIX
YHCell: OCTaTKU MO0 MOIYITIO
[TpuMeHeHHEe TPU3HAKOB JCITUMOCTH IIEITBIX

91 yucen: anroput™ EBKiuma s pemeHus

3a/1a4 B LEIbIX YHCIaxX




92

Konrtponsnas pabdora: "Teopust nenbix yncen”

93

94

95

CucreMa 1 COBOKYITHOCTh YPaBHEHUH.
PaBHOCHIIbHBIE CUCTEMBI 1 CUCTEMBbI-
CIIEICTBUS

CucreMa 1 COBOKYITHOCTb YPaBHCHUH.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U
COBOKynHOCTGﬁ pairuOHAJIbHBIX ypaBHeHI/Iﬁ

96

97

98

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MpPalMOHAIBHBIX YPAaBHEHHUU

OCHOBHEBIE MCTOJbI PCIICHHA CUCTEM U
COBOKynHOCTGﬁ IIOKAa3aTCJIbHBIX ypaBHeHI/Iﬁ
OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
COBOKYHHOCTGP'I MMOKa3aTCIBbHBIX ypaBHeHI/Iﬁ

99

100

101

102

OcHOBHBIE MCTO/IbI pCHICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUI

[IpuMeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HU, HHTEPIPETALUs OTyYEeHHBIX
pe3yIbTaToB

HpI/IMCHCHI/IC CHUCTCM K PCIICHHUIO
MAaTCMAaTHYCCKUX 3aJa4 M 3aJa4 U3




pa3nuyHbIX 001acTeil HAYKH U peabHOM
YKU3HU, MTHTEPIPETALUs [I0Jy4YCHHBIX
pE3yJIbTaTOB

[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUUYECKUX 3aa4 U 3a7a4 u3

103 pa3nuyHbIX 001acTeil HAYKH U peabHOM
KHU3HU, UHTEPIPETALUs OTYyYEHHBIX
pe3yibTaToB
Kontposnbnas pabora: "Cuctemsi

104 panroHaTBHBIX, UPPAIMOHATIHHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonasibHbIe HEpaBEHCTBA € TapaMeTpaMu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMHu

108 HppaunoHansHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

109 HppanmoHanbHbIe CHCTEMBI C TapaMeTpaMu

110 IToka3zaTenbHblE YpaBHEHUS, HEPABEHCTBA C
napamMeTpamu

111 IlokazareabHbIE CUCTEMBI C TApaMeTPaMu

112 Jlorapudmuueckie ypaBHEHHsI, HEpaBEHCTBA
C rmapaMeTpamMu

113 Jlorapudmuueckue cucTeMsl ¢ HapaMeTpamu

114 Tpuronomerpuveckne ypaBHEHHS C
napameTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u uccienoBanue
MaTE€MaTHYECKUX MOJENIEHN peaabHbIX
CUTYAalUi C IOMOLIBIO CUCTEM YPABHEHUH C
rapameTpamu

ITocTpoenue u uccienoBanue
MaTEMaTHYECKUX MOJIENIEH PeaIbHBIX
CUTYAalUi C IIOMOLIBIO CUCTEM YPAaBHEHUH C
rapameTpamu

KonrtponbHas pabora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "YpaBHeHus"

122

123

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A
3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHU"

124

[ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AL
3HaHui: "HepaBeHncrsa"

125

126

[ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL
3HaHuil: "HepaBencrsa"
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HaHui: "HepaBeHncrna"




[ToBTrOpenue, 0000IIEHNE, CUCTEMATH3AIHS

127 N - " 1
3nanuii: "[Ipon3Boanas u e€ npuMeHeHue

128 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 1
3HaHui: "[IponsBoanas u e€ npumeHeHue"

129 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL 1
3HaHuii: "[IpousBogHas u e€ npumeHenue"

130 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHuii: "MHTEerpan u ero npuMeHeHue"

131 [ToBTOpeHmE, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHuit: "Oyakun"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3AIUS 1
3HaHui: "OyHkun"

133 [ToBTOpeHME, 006001IIEHNE, CUCTEMATH3AIUS 1
3HaHui: "Oyakun"

134 WtoroBas koHTpoJsibHas paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 HOBTOPGHI/IG, 0000111eHHEe, CHCTEMATH3AIIUS 1
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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