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INOACHUTEJIBHASA 3AIINCKA

VYyebHblli Kypc «AnreOpa M Hayaja MaTeMAaTHUYECKOrO aHAJIM3a» SBISETCS
OJIHUM W3 Haubojiee 3HAYMMBIX B IpOrpamMMme CpeIHero oO0Iiero oOpa3oBaHUs,
MOCKOJIBKY, C OJJHOM CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C IPYrol CTOPOHBI, (hopMUpYET
JIOTUYECKOE U aOCTPAKTHOE MBINIJICHUE O0yYaIONIMXCs Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHHUS MH(OpMATUKU, 0OIIECTBO3HAHMS, UCTOPUH, CJIOBECHOCTH U APYTHX
TUCIUTUIMH. B pamkax maHHOro y4eOHOrOo Kypca OOydaromuecs OBJIAJeBaOT
YHHUBEPCAJIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas (QOpMYyIUpYyET CBOH
JOCTHKEHHS B MaTeMaTU4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MaTeMAaTUYECKOrO aHalM3a 3aKja/bIBacT
OCHOBY Ui YCIEUIHOTO OBJIAJEHUS 3aKOHaMH (U3MKU, XUMUH, OHOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJCHLUN Pa3BUTHS 3KOHOMHUKHU U OOILECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX HU(MPOBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BATh WX IS JAJbHEHIIEro oO0pa3oBaHUs U B
MIOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajeHuEe aOCTPaKkTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MAaT€MaTUYECKOro aHajliu3a pa3BUBAeT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTB, JIOKa3bIBATh
YTBEPKJICHUSI C TTOMOILBIO MHIYKLIHH U PACCYXKAATh JE€TYKTUBHO, MCIOJb30BATh
0000IlIEHHE W KOHKpPETU3alMIo, a0CTparupoBaHWE W AaHAJIOTHIO, (POPMHUPYET
KpPEaTUBHOE U KPUTHYECKOE MBILUICHHE.

B xonme usyuenus yuyeOHOro kypca «Anredpa M Hayalaa MaTeMaTUYECKOTO
aHalln3a» 00ydYaroIluecs IMOIy4YaroT HOBBIM ONBIT PEIICHHs NMPUKIAJAHBIX 3ajad,
CaMOCTOATEJIBHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH pEabHbIX CHTyaluH,
UHTEPHpPETAllMd  TOJYYEHHBIX  pPEIIEHWH, 3HAKOMATCS €  MIpUMEpaMH
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEW B MpUPOJE, HAyKe U HMCKYCCTBE, C
BBLAAIOLIIMMUCS MaTEMaTHYECKUMU OTKPBITHSIMU U UX aBTOPaMH.

VY4eOHblIil Kypc 00a1aeT 3HaYUTENbHBIM BOCTIUTATEIbHBIM TOTEHIIUAJIOM,
KOTOpPBIN peanu3yeTcs Kak uepe3 Y4eOHbId MaTepuall, CHOCOOCTBYIONIUI

(OpMHPOBAHNIO HAYYHOTO MUPOBO33PEHMS, TaK U Yepe3 creuuPpuky yueOHoin
NEeATENbHOCTH, TpeOyrouell MPOJOJDKUTEIPHOM  KOHUEHTpAllMM  BHUMAaHUS,
CaMOCTOSITEIBHOCTH, AaKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MTOJIYYEHHBINA pE3yJIbTaT.

B ocHoBe MeToanku 00ydeHus ainredpe 1 HayajlaM MaTeMaTHYeCKOro aHaIu3a
JCKUT JIEATETbHOCTHBIA MPUHIUI OOyUEHHUS.

B cTpykType yuebHoro kypca «Anredpa 1 Hayana MaTeMaTUYECKOTO aHAIIA3a
BBIZICJICHBI  CIICAYIONIME COJEp)KaTeIbHO-MEeToAuYeckue JuHuM: «Yucna w
BBIYHCIICHUS», «DYHKIIMU U rpadukm», «YpaBHEHUS W HepaBeHCTBa», «Hagama
MaTeMaTU4YecKoro aHanmsza», «MHoxecTBa U JIorMKa». Bce OCHOBHBIE
COJIepPKATEeIbHO-METOIMYECKHE JIMHUU W3Y4alOTCS Ha MPOTSHKEHUHM JBYX JIET



oOy4eHHs Ha YPOBHE CPETHEr0 001Iero 00pa3oBaHusl, ECTECTBEHHO JOTIOJIHSS IPYT
JpyTa ¥ TIOCTENEHHO HACKIIIAsICh HOBEIMU TEeMaMH U pasnenamu. JlaHHbIN ydeOHBbIiH
KypC SBIISIETCS WHTETPAaTHBHBIM, IOCKOJIBKY OOBEAMHSAET B cede cojeprKaHHe
HECKOJIbKMX MaTeMaTHYCeCKHX TUCIMIUIMH, TAKUX KakK ajareOpa, TPUTOHOMETpPHS,
MaTeMaTHICCKUI aHAJIN3, TEOPUS MHOXKECTB, MaTeMaTHUYECKas JIOTUKa u apyrue. [1o
Mepe TOro Kak oOydaroluecsl OBJIaJIEBalOT BCE Oosee MUPOKUM MaTEMAaTHUYECKUM
anmapaToM, y HAX TOCITIEI0BaTEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMaTHYECKYI0 MOJENb pealbHOW CHUTyallud, MPUMEHSATh 3HAHWUS,
MOJTydeHHBIC TPH HM3YYCHUH YYeOHOTO Kypca, JJIS PEHICHUS CaMOCTOSITEIBLHO
c(OopMyJIMPOBAHHON MaTeMaTHYECKOM 3a7add, a 3aTeM HHTCPIPETHPOBATH CBOU
OTBET.

ConeprkaTtebHO-MeToIMYecKas JUHHS «Uuclia U BBIYUCIICHUS» 3aBepliacT
(bopMUpOBaHNE HABBIKOB HCIOJL30BaHUS JICHCTBUTEIBHBIX YHCE, KOTOPOE OBLIO
HAy4aTo Ha ypOBHE OCHOBHOTO 001Iero oopasosanusi. Ha ypoBHe cpeqHero oomiero
oOpa3oBaHHMsi 0cob00Oe BHUMaHWE ynaenseTcss (OPMHUPOBAHHUIO  HABBIKOB
paIMoOHAaIBHBIX BBIYHCIICHUH, BKIIOUYAIONINX B Ce0sl MCIIOJB30BAHHUE DPA3TAIHBIX
dbopM 3ammcH 4YHClia, YMEHHE JeNIaTh HPHKHUAKY, BBIIOJHATH HPHOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh YWCJIOBBIC BBIPAKCHHUSA, paboTaTh ¢ MaTeMaTHYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBbIC OOYyYaIONUMCS MHOXXECTBA HATYPaJIbHBIX, IEJIBIX,
palMoOHaJBHBIX W JICHCTBUTENBHBIX  YHCET  JIOMOJHSIOTCS  MHOXKECTBOM
KOMIUIGKCHBIX 4YHCEII. B  KaXaoM U3 3THX MHOXCECTB pPaccMaTpUBAIOTCS
CBOWCTBEHHBIC €My crenuduyeckre 3anayd W ONepalMu: JeJICHUE Haleo,
ONEPUPOBAHUE OCTATKAMU Ha MHOXECTBE IEJIBIX YHCENI, OCOOBbIe CBOWCTBA
paIMoOHATBHBIX ¥ UPPAIMOHATIBHBIX YHCEN, apu(PMETHICCKUE OTIepaIluy, a TaKXKe
U3BJICUCHUE KOPHS HATYPaJbHOW CTCTICHH Ha MHOXKECTBE KOMIUICKCHBIX YHCEIN.
bnaronmapst mociieZoBaTeIbHOMY PACHIMPEHHIO KPyra HCHOJIb3yeMBIX YHCET |
3HaKOMCTBY C BO3MOJKHOCTSMH WX TMPUMEHEHUS IS PEIICHUS Pa3IUYHbIX 3ajad
dbopMupyeTcsl TIPEJICTaBICHHE O CIMHCTBE MaTEMAaTHKU KaK HAayKd U e poJid B
MOCTPOCHUU MOJICTICH peashbHOr0 MHpa, IMIUPOKO HCIOJIB3YIOTCS 0000IIeHNEe |
KOHKPETH3AITHS.

Jluaust «YpaBHEHHsS W HEPaBEHCTBA» pealIM3yeTCs Ha MPOTSHKCHUU BCETO
oOydeHHUsT Ha YPOBHE CpEIHEro oOImero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasaene [IporpamMmbl TPEAYCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aj1ad. B
pe3yabTare OOydaromiMecs OBJIAQJCBAIOT PA3IMYHBIMH ~ METOJIAMH  PEIICHUS
palMoOHANBHBIX, HUPPAIMOHAIBHBIX, IOKA3aTCIBbHBIX, JIOTAPU(PMUYCCKUX |
TPUTOHOMETPHUYECKUX ypPaBHCHHWW, HEPaBEHCTB W CHCTEM, a Takxke 3ajad,
COJCpIKaIMX MapamMeTpbl. IlojdydeHHBIE YMEHHUS MIUPOKO HCIOJIB3YIOTCS IIPH
UCCIIeIOBaHNK (DYHKIIUH C TOMOIIBIO MPOM3BOJIHOM, NMPH PEHICHUH MPUKIIATHBIX
3a]a4 ¥ 33724 Ha HAXOXJICHWE HAMOOJBIINX W HAMMEHBIINX 3HAUYCHUN (PYHKIIHH.



JlanHast comepkaTenbHas JIMHUS BKJIIOYAET B ceOsl Takke PopMUpPOBAaHUE YMEHHMA
BBINIOJIHATh ~ pacu€Tel 1o  (dopmynaMm, npeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKKe BBIpAKECHU,
COJEpKalIMX CcTerneHn u Jjorapudmel. brarogaps m3yudeHuio anredpanveckoro
MaTepualia MPOUCXOANT JaTbHEHIIIee PA3BUTHE AITOPUTMHUIECKOTO U a0CTPAKTHOTO
MBIIUICHUS O0y4Yaromuxcs, (pOpMUPYIOTCS HABBIKA JIETYKTUBHBIX PACCYXKICHUM,
paboThl C CHUMBOJIbHBIMU (OpMaMu, TIpEICTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE pPABEHCTB U HEPABEHCTB. AJreOpa npeasiaraet 3QpGeKTUBHBIC
WHCTPYMCHTBI [IJI1 PEMICHUS TPAKTUYCCKUX M ECTECTBEHHO-HAYYHBIX 3aj1ad,
HaTJISTHO IGMOHCTPUPYET CBOM BO3MOXKHOCTH KakK SI3bIKA HAYKH.

CopnepxxarenpHo-Metoquueckas JuHUS «DyHkuum wu  rpadukm» TECHO
NeperieTaeTess ¢ APYTUMH JIMHUSAMH Y9eOHOTO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEI0BAaTEILHOCTh U3YUEHUsl MaTepuala. M3yueHne cTeneHHom,
MOKa3aTeJIbHOM, JTOrapu(PpMUIECKON U TPUTOHOMETPUUYECKUX (PYHKITUI, MX CBOWMCTB
U rpadvKOB, UCIMOJIb30BaHUE (PYHKIIUN NJIsl pelleHus 3a7ad U3 JPYruxX yueOHBIX
MIPEAMETOB U PEAThbHOM KU3HHM TECHO CBS3aHO KaK ¢ MaTEMAaTHYECKUM aHAIM30M,
TaK W C PEIICHUEM YpPaBHCHHH W HEpPaBEHCTB. [Ipm sToM O0jbIIOE BHHUMaHHUE
yaensercs (GOpMUPOBAHUIO YMEHHS BbIpakaTh (POpMyJIaMH 3aBUCUMOCTH MEXKY
pa3IMYHBIMM BEJIMYMHAMU, HCCIIEIOBATh MOJIyYeHHbIC (YHKIIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3ToH coepKaTeIbHOW JTMHUU HalICJICH Ha Pa3BUTUE YMEHUN U
HABBIKOB, TTO3BOJISIONTNX BEIPAKATh 3aBUCHMOCTH MEXKTY BEIMYNHAMU B PA3TAIHOM
dbopme: aHamuTHYECKOM, Tpaduueckoil u cioBecHOi. Ero nzydenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUI0 U
KOHKPETU3AIH, UCTIOJIH30BAHUIO aHAJIOT .

ConmepxxarenpHas juHHS «Hauama maTeMaTHMuecKOTO aHajin3a» IO3BOJSET
CYIIECTBEHHO PACIIUPHUTH KPYT KaK MaTEeMaTHYCCKUX, TaK M MPUKIATHBIX 3ajad,
JOCTYITHBIX OOYYaromuMCcs, TaK KaK y HHX MOSBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKky  CIOXKHBIX (DYHKIHM, ONpeAeNnsTh WX HauOOJbIINE W HANMEHBIIHE
3HAYEHUS, BBIYUCITH TUIOMIAAU (QUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
yCKOpeHHsi TporieccoB. JlaHHas cojaepxaTenbHasi JUHUS OTKPHIBAET HOBBIE
BO3MOYKHOCTH TTOCTPOEHHUS MaTEMaTHYCCKUX MOJCICH pCalbHBIX CUTYyaIluH,
MO3BOJISICT HAXOUTh HAWITYUIIee PEIICHUE B TIPUKIIATHBIX, B TOM YUCJIC COIIMAIBHO-
HPKOHOMHUYECKHUX, 3a7adax. 3HAKOMCTBO C OCHOBAaMU MAaT€MAaTHYECKOTO aHaJln3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (HOPMATBHO-JIOTUYECKOTO U KPEaTUBHOTO
MBIIIICHUSI, (OPMHUPOBAHUIO YMEHHH pacro3HaBaTh NPOSBJICHHUS 3aKOHOB
MaTEeMaTUKH B HAyKe, TEXHUKE B UCKyccTBe. OOyUJaroIrecs Y3HAI0T O BRIAAIOITUXCSI
pe3yibTaTaxX, MOJYYCHHBIX B XOJIC PAa3BUTHS MAaTEMAaTHKH KaK HayKd, ¥ 00 HX
aBTOpAx.



CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTBl TEOPUM MHOXKECTB W MAaTEMaTUYECKOM JIOTUKH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBLHON MaTeMaTHUKU
W TIpeiaraloT HauOoJIee YHUBEPCAIBHBIN S3BIK, OOBEAMHSIONIUN BCE pa3aeiibl
MaTeMaTUKH ¥ e€¢ TPUIOKEHUNW, OHHM CBS3BIBAIOT pa3HbIe MaTEMaTHUECKHE
TUCIUIUIMHBI W WX TPUIOKEHUS B eauHoe 1enoe. [lodTomy BakHO HdaTh
BO3MOXXHOCTh OOy4YaloIIeMyCs IOHUMAaTh TEOPETHUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTEMaTUKH W MCMOJb30BATh €r0 /I BBIPAKEHUS CBOUX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKM KaK HAyKH CIEAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpOrocTb OOOCHOBAaHMII M CJEIOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHMSI  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKM CIHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHHUS
00y4Jaronnxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJICHUSI HA OCHOBE JIOTUYECKHUX
npaBui, GOPMUPYET HABBIKK KPUTHIECCKOTO MBIIIJICHHUS.

B yueOHOM Kypce «Anredpa W Hayala MaTeMAaTHYECKOrOo aHAJIA3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIHPOBAHMS, KOTOPBIC IMPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHMIO HABBIKOB TIOCTPOCHUSI MOJIETIEH pealbHBIX
CUTYyallui, HCCIEAOBaHUS JTHX MOJEJIEeH C TOMOINbI0 ammapara ainreOpsl U
MaTEMaTUYECKOro aHalin3a, MHTEPIIPETAIlli MOJIYYeHHBIX pPe3yJIbTaToB. Takue
3aJIaHUS BIUICTCHBI B KKIIBIN M3 pa3/eioB MPOTPaMMEbI, TIOCKOJIbKY BECh MaTepHall
y49e0HOTO Kypca IIMPOKO HCITONB3YETCs I pPEelIeHUs MPUKIaAHBIX 3amad. [lpu
pEIICHUM  pEalbHBIX  NPAKTUYSCKUX  3ajJad  OOydJaromuecs  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
WCIIOJB30BaTh  QHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh  IPOOJIEMY.
JlesTenpHOCTh MO (OPMUPOBAHHWIO HABBIKOB pEIICHUS TPHUKIATHBIX 337134
OpraHU3yeTCs B MPOIIECCe U3YyUEHHUS BCEX TEM yUeOHOTO Kypca «Anredpa 1 Hadasa
MaTEMaTUYECKOTO aHATTU3a.

Ha wu3ydenne yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYeCKOro
aHanauza» oTBoauTcs 272 vaca: B 10 xmacce — 136 gacos (4 daca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEIEIIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yucsia v BbIYMCJIEHUS
Pannonanbabie yncna. OObIKHOBEHHBIE U IECATUYHBIE IPOOU, TPOLICHTHI,

OeckoHeuHbIe nepuoandeckue aApoou. [Ipumenenue npoOeit u MpoIEeHTOB IS

pelIeHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTpAciei 3HAHUN U PeabHOM KU3HH.

JlelicTBUTENbHBIE YHKcNa. PalMOHaNbHBIE W HMPPALMOHAIBHBIE YHUCIIA.
ApudmMernueckue  omepalud ¢ JCUCTBUTENBHBIMU  4YHClIaMH. Moaynb
JEUCTBUTEILHOTO YHCIa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPaBUIIA
OKpYTJICHUSI, MPUKUJIKA U OLICHKA PE3yJIbTaTa BhIUUCICHU.

Crenenp ¢ wenbiM nokazarenemM. bunom Herootona. HMcnonbs3oBanue
MOAXOSIIEH (POPMBI 3aMKUCH JCUCTBUTEIBHBIX YUCEN I PEUICHUS MPAKTUYECKUX
3a/1a4 U MPEJCTABIICHHS JaHHBIX.

Apudmernuecknii KOpeHb HATypaJbHOM CTENICHU U €0 CBOWCTBA.

CreneHb C panMOHAJIBHBIM I[IOKa3aTeleM W €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIICM.

Jlorapupm uyucna. CoiictBa Jorapudma. JlecsaTuuHble U HaTypajbHbIE
JorapupMsl.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIOBOIO aprymeHTa. ApKCHHYC,
aPKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa U TOXIECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUS W YypaBHEHUs-ciencTBHs. HepaBeHCTBO,
pelIeHre HEPaBeHCTBRA.

OCHOBHBIE METO/IbI PEIICHUS 1IEBbIX U APOOHO-pAIlMOHATIBHBIX YPaBHEHUN U
HEpPaBEHCTB. MHOTOWIEHB OT OJHON MepeMeHHOU. [leneHne MHOrousjeHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema bezy. MHorousensl ¢ neiabiMu Ko GUIIMeHTaMHU.
Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAXKEHUHN, COIEPIKALUX CTEIIEHU U KOPHHU.

HppanuonaibHbie YpaBHEHUS. OcHOBHBIE METO/IbI penieHus
UppalMoOHaIbHbIX YPaBHCHUM.

[Toka3arenbHble ypaBHeHUS. OCHOBHBIE METOJBI PEUICHUS MOKAa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHue BRIPAKECHU, COAEPKAIIUX JIOTapUPMBI.

Jlorapudmuueckue ypaBHEHHUSI. OcHOBHBIC METO]IbI perieHus
JorapuMHUYECKUX YPaBHCHHM.
OcHoBHbIE TPUTOHOMETPHUUECKHUE dbopmyIbL. [IpeobpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellleHne TpUroHOMEeTpUIECKUX YPaBHEHU M.



Pemienne cucrteM JHMHENHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHHM. OnpenenuTenb MaTPUIIbl 2X2, ero TeOMETPUYECKUN CMBICT U CBOMCTBA,
BBIYUCJICHUE €T0 3HAYEHUs, NPUMEHECHHUE ONPENEIUTENS I PEIICHUS CHUCTEMBI
JMHEWHBIX ypaBHEHUH. PelleHne NpUKIaIHBIX 3a1a4 C IOMOIIBI) CHUCTEMBI
JIMHEWHBIX ypaBHeHUU. VccnenoBanrne moOCTpOCHHOW MOJEIHN C IIOMOIIBI0 MATPHIL
Y OIIPENICIIUTEIICH.

[locTpoeHne MaTeMaTUYECKUX MOJENEN pEeaJbHOM CHUTYallMd C IOMOILBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHEeHHME ypaBHEHMM M HEPABEHCTB K PELICHUIO
MaTeMaTUYECKHX 3aja4 ¥ 3a/1a4 U3 Pa3IMYHbIX 00J1acTel HAYKU U peasibHOM KU3HH.

DOyHKUUM U rpaGuKu

OyHKuMsA, crmocoObl 3agaHus (yHKIUMUA. B3auMHO oOparHble (GYHKIUU.
Komno3zummss @ynkuuid. I'paduk  QyHKIuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpadukoB HyHKIIUA.

OO6usacTb ompeneneHus: 1 MHOKeCTBO 3HaueHud (yHkuuu. Hymu yskimu.
[TpoMexyTku 3HaKONOCTOSHCTBA. YETHBIE M Heu€THbIE QyHKUMU. [leproanueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHMHA. MakCUMyMbl U MHUHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHUs QYHKIIMU Ha TPOMEXKYTKE.

Jluneiinas, kBajgpaTU4yHasT U JAPOOHO-TIMHEWHAs (PYHKUHUH. DJIEMEHTapHOE
UCCIJIEJOBAaHHUE U IOCTPOEHUE UX IPa(PUKOB.

CrenenHas (pyHKIHS C HaTypalbHBIM U LENbIM NOoKa3zareneM. E€ cBoiicTBa u
rpaduk. CoiicTBa U rpaduk KOpHs N-0i cTeNEeHN KaK (PyHKIIMH 0OpaTHOM CTENEeHH
C HaTypaJbHbIM [MOKA3aTEJIEM.

[Toka3zaTenbHast 1 jorapupmMuyeckas PyHKUHUU, WX CBOMCTBA U TpauKH.
Hcnonb3oBanue rpadukoB GyHKINN IS pEIICHUS] YPABHEHHM.

Tpuronomerpuyeckas OKpPYKHOCTb, OIPEACIICHUE TPUTOHOMETPUUYECKHUX
(yHKUIMNA YUCIOBOTO apryMEHTA.

DYHKIMOHAIBHBIE 3aBUCHMOCTH B pEaJbHBIX IIpolecCax M SIBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana MaTteMaTH4ecKOro aHajmn3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCIea0BaTeIbHOCTEH. MeTton
MaTeMaTU4eCKON MHIYKIMU. MOHOTOHHBIE U OTPaHUYEHHBIE [TOCIIEI0BATETLHOCTH.
Hctopusi BOZHMKHOBEHUS! MAaT€MAaTHYECKOTO0 aHaliM3a KaK aHajanu3a OEeCKOHEYHO
MaJbIX.

ApudmeTrnueckast 1 reoMeTprueckas nporpeccuu. beckonedHo yObIBaromias
reomerpuyeckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
IIPOIrpeCcCU. JINHENHBIN U SKCIOHEHIMAIBHBIN pOCT. HUucio €. Popmyiia ClI0KHBIX
npoleHToB. Mcnonp3oBaHMe MpOrpeccMy Uil  PElIeHHs] pealibHbIX — 3ajad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHBIE (GyHKIIMM W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpadukoB ¢ynkuui. CBoicTBa (GYHKUIMIA HENPEephIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PEIICHUS HEpPaBEHCTB. l[IprMeHeHHe CBOICTB HENPEPBIBHBIX
GbYHKIU 715 perieHus 3aa4.

[lepBas u BTOopas npou3BoHbie GyHKIIMU. OnpeaeneHne, reoMeTpUIeCcKuil u
(bu3HUecKuil CMBICT TPOU3BOIHON. YpaBHEHUE KacaTeabHOU K rpaduky QpyHKIIUH.

[IpousBoanble  3nemeHTapHbIXx  QyHKUuMid.  [IpousBogHass ~ CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUUA (PYHKIIHM.

MHo:xecTBa M JIOTHUKA

MHOK€eCTBO, Onepanyu HaJl MHOXKECTBAMH W HX CBOWCTBA. Jnmarpammsbl
Oiinepa—Benna. IlpumeHeHHE TEOPETUKO-MHOYKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIICHUH 3a4a4 W3 JPYTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTeMaTHUYECKOrOo OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUIIBHBIE YPABHECHMUSL.

11 KJIACC

Yuciaa v BHIYMCICHUS

Hartypanbubie u menble yucia. [IpumMeHeHre npu3HaKoB ACIUMOCTH IEJIBIX
yucen, HauOonpmui obmui nenutens (ganee — HOJl) u HammeHsblinee oOriee
kpatHoe (nanee — HOK), octaTkoB no Moay:mto, anroputma EBkinaa uist pereHus
3a/1a4 B LIEJIBIX YUCIIAX.

Kowmmnekcuble uwncna. AnreOpaumdeckas M TpUTOHOMETpUUecKas (QOpMBI
3aMUCH KOMIUIEKCHOTO 4Yucia. ApudMeTHYecKHe omepaluu ¢ KOMIIEKCHBIMHU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENI Ha KOOPJAWHATHOM TIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHH M3 KOMIUIEKCHOTO 4ucia. lIpumenenue
KOMITJIEKCHBIX YMCET JIJIsl pelieHus (PU3NYECKUX U T€OMETPUUECKUX 3a1a4.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa 1 COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTU. PelieHne TpuroHoMeTpudecKiuX HEpaBeHCTB.

OCHOBHBIE METOJIbI  PCIICHMS TOKa3aTeJIbHBIX U  JOTapuOMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHHS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIC METO/bI PEIICHHUSI CUCTEM U COBOKYITHOCTEH paIlMOHAIBHBIX,
UppalmoHaIbHbIX, MOKA3aTEJIbHBIX U JIOTAPU(OMUUIECKUX YPABHEHUM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MTApAMETPAMHU.



[IpuMeHeHne ypaBHEHNN, CUCTEM M HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKUX
3aJlay ¥ 3a/1a4y W3 pa3IMYHbIX 00JacTel HAyKu U peaybHOW JKU3HU, MHTEPIIpETaIus
MOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUUM U rpaguKu

I'paduk xommosuuum GyHKIUNA. ['eomerpuueckue oOpas3bl YpaBHEHUN U
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue QPyHKIIUU, UX CBONCTBA U TpadUKH.

['padrueckne MeToabl pelieHUs ypaBHEHUl W HepaBeHCTB. ['paduyeckue
METO/bI PELLICHUS 33]1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpapukoB (QYHKIUN JUIsi HUCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT IMPHU PELICHUU 3aJady U3 JAPYTUX y4eOHBIX
IIPEAMETOB U PEATIbHOMN KU3HU.

Hayaja MaTeMaTH4YeCKOro aHaIM3a

[IpumMeHeHne Mpou3BOAHON K MCCIENOBAHUIO (DYHKIHMI HA MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxaeHrne HanbobIIero 1 HAaMMEHBIIET0 3HaU€HUH HENTPEPhIBHON
GbyHKIMH Ha OTpE3Ke.

[IpuMeHeHnEe TPOU3BOJHOM JUISI HAXOXKACHUS HAWIYYIIETO pEIICHUS B
NPUKIAIHBIX 3aJa4dax, [JIs OIpPENENEHUs CKOPOCTM M YCKOPEHHs IIpoliecca,
3a1aHHOTO (hOpMYJION UK rpaduKOM.

[TlepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
ayieMeHTapHbIX pyHKuui. [IpaBuia HaxX0XIeHUS TEPBOOOPA3HBIX.

WNuterpan. ['eoMeTpuueckuii cMbICI HHTErpasia. BerdauciieHue onpeaeaEéHHoro
uHTerpana no ¢popmyne Hetorona-Jleitonuua.

[IpumeHeHne wHTEerpana A HAXOXKIEHUs IUIOWAAel MIoCKuX (Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepst pemenuit  auddepeHnnanbHbIX ypaBHEHUNW. MareMmaTtnueckoe
MOJICJIMPOBAHUE PEANbHBIX IMPOLECCOB C MOMOIIbI U PepeHralIbHbIX
YPaBHECHUM.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaskaIaHCKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIMKA 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O WJIEHA POCCUIICKOT0 OOIIECTBA, IPEACTABICHUE O MATEMATHUYECKUX
OCHOBaX (PYHKIIMOHMPOBAHUS PA3TUUYHBIX CTPYKTYp, SIBJICHUH, MpOLEIyp
rpakgaHckoro  oOmectBa  (BBIOOpPBI,  OMPOCBI U JAPYroe),  yYMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C UX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPHOTHYECKOTO BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'PaXKITAHCKOMW MIACHTUYHOCTH, YBAKCHHUS K
MPOIIIOMY M HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKH, EHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTE€MaTHUYECKOW IIKOJIBI,
WCIIOJB30BaHUE OATUX JOCTHXKEHUW B JPYTrUX HayKaxX, TEXHOJOrusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HAHME JTYXOBHBIX IEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUWSA, STUYECKOTO IMOBEJICHHS, CBI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKECHUN HAYKU U JEATEIbHOCThIO YUEHOT0, OCO3HAHUE JINYHOTO
BKJIJla B TOCTPOEHUE YCTOMYMBOTO OYyIIErO;

4) 3¢TEeTHYECKOr0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEM, 00bEKTOB, 3a/1a4, pEUIEHUH, pacCy>KJI€HUI, BOCIPUUMYUBOCTD K
MaTeMaTUYECKUM aclieKTaM pa3InyHbIX BUOB UCKYCCTBA;

5) pu3uUecKOro BOCIATAHMSA:

c(hOpMUPOBAHHOCTh YMEHHUSA NPUMEHATh MaTeMaTHYECKHE 3HaHUS B
WHTEpecax 3JI0pOBOTO B 0€30MacHOT0 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370POBBIO (30POBOE TMHUTaHWE, COATIAHCUPOBAHHBIM PEKUM 3aHATUN U
OTIIbIXa, peryispHas (GU3NYEeCcKash aKTUBHOCTH), (U3NUECKOE COBEPIIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIHHOM IESITEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH TPYAOJIOOUS, HHTEpPEC K
pa3uuHbIM  chepaM  MPODECCHOHAIBHOM  ESATEIBLHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILATh OCO3HAHHBIA BBIOOP
Oynymieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC KU3HECHHBIC ILJIAHBI,



TOTOBHOCTh M  CIOCOOHOCTh K  MaTEeMaTHYECKOMY  OOpa3oBaHHIO |
caM0o00pa30BaHUI0O Ha MPOTSHDKEHUMM BCEW JKU3HM, TOTOBHOCTh K aKTUBHOMY
YYAaCTHUIO B PEIICHUH NPAKTUYECKUX 33]]a4 MAaTEMATHUYECKON HAIIPABICHHOCTH;

7) 3K0JI0THYeCKOT0 BOCITUTAHUSI:

c(OPMHUPOBAHHOCTh  JKOJIOTHUECKOW  KYJIbTYphl, TOHUMAaHUE BIUSHUSA
COIIMAJIbHO-D)KOHOMUYECKHUX ITPOIIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBHOU
CpeIlbl, 0OCO3HaHHE TJIOOATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOJIeM, OpUEHTAITHS
HAa TIPUMCHCHHE MAaTeMAaTHYCeCKUX 3HAHWN MJIs pEeIIeHUs 3amad B 00JacTH
OKpY)KalOLIEH Cpenbl, IUIAHUPOBAHUE IIOCTYIIKOB M OLIEHKH HX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPYKAIOILLEH CPE/IbI;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOI1IE€CTBEHHON MPAKTHUKHU, IOHUMaHUE MaTEMAaTHYECKON
HayKH Kak cephl 4eTOBEUECKOU NEATeIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAUUMOCTH
JUISL pa3BUTHUSL IUBUIN3ALNH, OBJIAJICHUE SI3bIKOM MAaTEMATHKUA U MAaTEMaTUYECKOU
KYJBTYpOU KaK CpEJICTBOM MO3HAHUSI MUPA, TOTOBHOCTH OCYIIIECTBIISATH MTPOEKTHYIO
U UCCIIEIOBATENbCKYIO JEATEIbHOCTh MHANBUYILHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIe eiiCTBHS

ba3zoBble jornueckue AecTBUA:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBbIE NPU3HAKUM MaTEMaTUUYECKUX
OOBEKTOB, TIOHSATUN, OTHOIIECHUNH MEXKIYy MOHATUAMH, (POPMYJIHUPOBATH
OTpeIeSICHUs] TIOHSITUHN, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIUHU,
OCHOBaHMsI JIJIsi 0000IIIEHUS U CPaBHEHHU S, KPUTEPUH MPOBOAMMOTO aHAJIN3A,

BOCIIpUHUMATh,  (QopMynupoBaTh W  TPEoOpPa3OBbIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbBIC, €IMHUYHBIE, YACTHBIC U 00III1e, YCITIOBHBIC,

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3M U IPOTUBOPEUUS
B (hakTax, JaHHBIX, HAOJIOJACHUSAX U YTBEPKICHUSIX, MpeajiaraTb KPUTEPUU s
BBISIBJICHUS] 3aKOHOMEPHOCTEW U IPOTUBOPEYNN;

JIeJIaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUCHU, YMO3AKJIIOUECHUH 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUM
(IpsiMbI€ ¥ OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BBIBOJIBI;

BBIOMpATh CMOCOO pelmieHus y4eOHOM 3amadyu (CpaBHMBATh HECKOJBKO
BApUAHTOB PEILICHMs], BRLIOUPATh HanbOoJee MOAXO AN ¢ yUETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eCTBUS:



WCIIOJIB30BaTh BOMPOCHl KaK HCCIIEIOBATEIIbCKUM HMHCTPYMEHT IO3HAHUS,
dbopMmynaupoBaTh  BONPOCH,  (GUKCHpPYIOLUIME  NIPOTUBOpeune,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, apTyMEHTHUPOBATH
CBOIO MO3UIIMIO, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CINTAHUPOBAHHBINA 3KCIIEPUMEHT, HCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro 00beKTa, SIBJICHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SIBICHUSIMU, TPOIIECCAMHU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBaHUSA, OICHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJbTaTOB, BEIBOJIOB U 0000IIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXe BBIJIBUTaTh
MPENOJIOAKEHUS O €T0 PA3BUTHU B HOBBIX YCIIOBUSIX.

Pabora c undgopmanmeii:

BBISIBIIATH J€(UUIUTHI UHPOPMALIUU, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETa Ha
BOIIPOC U JJIs PEUICHUS 33]]a4H;

BBIOMpaTh MHPOPMALINIO U3 UCTOYHUKOB PA3JIMUHBIX TUIIOB, aHATU3UPOBATH,
CHUCTEMATU3UPOBATH U UHTEPIIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BUIOB U PopM
MPEJCTABIICHHUS;

CTPYKTYpPUpPOBaTh MHGPOPMAIIMIO, MPEACTABIATh €€ B Pa3iu4HbIX (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

OLICHUBATH HaJIEKHOCTD uHpopManu 1o CaMOCTOATENBHO
c(hOopMYyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIC YHHBEpPCAIbHbIC YYeOHbIe 1eiiCTBUSA

Oo0wmenne:

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJAEHUS B COOTBETCTBUH C YCIOBHSIMU U
LEJISIMUA OOILEHMUS], ICHO, TOUHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX
U IIMCBbMEHHBIX TEKCTax, JaBaTb IIOSACHEHUSA II0 XOAYy pCELICHUA 3a1adH,
KOMMEHTHPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHSI 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCY>KIA€MOH TEMBI,
npoOyieMbl, pelaeMoil 3ajaud, BBICKA3bIBATh HJAEH, HALIEJICHHbIE HA TIOUCK
peleHns, COINOCTABIIAThL CBOM CYXACHUA C CYXIACHUSIMU IPYTMX YYaCTHUKOB
nuanora, oOHapy»KMBaTh pa3jMuMe M CXOJACTBO MO3ULUN, B KOPPEKTHOM (opme
(bopMyIMpOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

MIPEACTABIATh PE3YIBTATHl PELICHUS 3a1a4M, DKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSTENIbHO BBIOMPATh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Npe3eHTAlUN U 0COOEHHOCTEN ayIuTOPUH.

PeryasiTuBHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IUIAH, AJITOPUTM PEIICHUS 3a/a9d, BEIOMpPATh CIOCOO peieHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTUPOBATH BAPUAHTHI pEUICHUN C Y4ETOM HOBOM MH(GOpMALIHH.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTE/IEKT:

BIAJE€Th HAaBbIKAMHM  MO3HABAaTEIbHOM  pedieKkcuu Kak  OCO3HAHUs
COBEPILIAEMBIX JIEUCTBUI U MBICIHUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB, BIAJETh
crnocobaMy CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpolecca M pe3yibTaTa peIIeHUs
MaTeMaTUYECKOU 3aJa4H;

NpEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBHUAM, OOBSICHATH MPUUHHBI
JOCTIDKCHUSI U HEIOCTHIKCHHS PE3YJIBTATOB JIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEIbHOCTD:

MOHMUMATh M KCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAWUBUIYAJTbHON
paboOThl TpU pEHIeHHH YYEOHBIX 3a7a4, MPUHAMATH I11€Jb COBMECTHOM
JeSITEIbHOCTH, TUIAHUPOBATh OPraHU3alMI0 COBMECTHOW pPalOTHI, pacmpeneisiTh
BU/JIBI pabOT, I0rOBapUBaTHCS, 00CYKJIATh MPOIECC U PE3YNIHTAT PabOThI, 0000IIaTh
MHEHHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B I'PYIIOBBIX QopMax paboTsl (00CYykJeHHs, OOMEH MHEHHI,
«MO3TOBBIE IITYPMbI» U UHBIE), BHITIOJHITH CBOIO YAaCTh pa0OTHI M KOOPAUHUPOBATH
CBOM JICUCTBUS C IPYTUMHU YJI€HAMHU KOMaH/IbI, OIICHUBATh Ka4eCTBO CBOETO BKJIaJia
B OOmUNA TPOAYKT TO KPUTEPUAM, CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJIEUCTBHS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy oOyuenus B 10 kJjacce oOydaromMiics TMOJXYYUT CIEAYIOIINE
MpeAMETHbIE PEe3yIbTaThl MO OTACJIbHBIM TeMaM padoueil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHATN3a:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: PALMOHAIBHOE YHCIIO, OCCKOHEUHAs
nepuoAndeckas ApoOb, TMPOIEHTHI, UPPAIUMOHAIHHOE YHCJIO, MHOXECTBa
pALMOHATIBHBIX U JICUCTBUTEIBHBIX YUCEI, MOYJIb JEHCTBUTEIIBHOTO YHCIIA;

OPUMEHSATH JpoOM ¥ TPOIEHTHI Uil PEIIeHUs TMPUKIATHBIX 3a7a4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOM KU3HU;

MPUMEHSTh MPUOTMKEHHBIC BRIYUCIICHUS, TIPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY pe3yJibTaTa BbIYUCIICHUI;



cBOOOIHO ONEpUPOBATh TOHATHEM: CTENEHb C IIEJIBIM [OKa3aTeseM,
UCITIOJIB30BaTh MOAXOISAIYI0 (hOPMY 3alUCH ACUCTBUTENBHBIX YUCEN AJIS PEIICHUs
MPaKTUYECKUX 3a]1a4 U MPEACTABICHUS TaHHBIX;

cBOOOIHO OTNEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpaIbHOU
CTEIICHU;

CcBOOO/IHO OINEPHUPOBATh MOHSATUEM: CTEIEHb C PAIMOHAIBHBIM MOKa3aTelleM;

cBOOO/IHO OTIEPUPOBATH MOHATUSIMHU: JIOTapu(M YHUCIIa, AECITUYHBIC U
HaTypaJbHbIE TOTapU(MBbI;

CBOOOJTHO ONEPUPOBATH MOHITHSAMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHICJIOBOTO apTyMEHTA;

OTEPUPOBATH MOHATHUSAMHU: APKCUHYC, aPKKOCHHYC M apKTaHT€HC YHCIOBOTO
apryMeHTa.

YpaBHeHMs U HEPaBEHCTBA:

cBOOOIHO OMEpPUPOBATH MOHSTHUSAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUI-CIIEACTBUSI, pABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pa3jMyYHble METOJAbl PEUICHHUs] PpalUOHAJIBHBIX M JIpPOOHO-
palMoHaNbHBIX YpPaBHEHWH, NPUMEHSATh METOJ WHTEPBAIOB [UJIsl PELICHUS
HEPaBEHCTB;

CBOOOIHO OIEPHUPOBATh MOHATHUSAMHU: MHOTOUYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOYJIEH C LEIbIMU KO3 PUIIMEHTAMH, KOPHH MHOTOWJIEHA, IPUMEHSTH JI€JICHUE
MHOrO4YJ€Ha Ha MHOTOWIEH C OCTaTkoM, Teopemy be3dy m teopemy Buera s
peleHus 3ajag;

CcBOOOJIHO ONEpUPOBATh TOHATUSAMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, ONpelIeIuTeNh MaTpuibl 2 X 2 W ero IeOMETPUYECKUH CMBICT,
UCIIOJIb30BaTh CBOMCTBA oOmpeAenuTenst 2 X 2 A BBIUMCICHHUSI €ro 3HauyeHwus,
OPUMEHATH ONPEACNUTENN Ul pEIIeHUsT CHUCTEMbl JIMHEHWHBIX YpaBHEHU,
MOJICJIUPOBATh PEaTbHBIE CUTYAIMH C TOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHUIA,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C TOMOIIBI0O MAaTPHIl U OMpeneiuTenei,
UHTEPIIPETUPOBATH MOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBUM C KOpPHSAMHU JUIA TpeoOpa3zoBaHuUs
BBIPAKEHU;

BBITIOJHSATH MpeoOpa30BaHMs YUCIOBBIX BRIPAKEHUHN, COJEPIKAIINX CTETICHU C
paIoHaIbHBIM TIOKa3aTeNIeM;

UCII0JIb30BaTh CBOMCTBa jorapupmMoB TUTSt npeoOpa3oBaHus
Jorapu(MUYECKUX BBIPKCHUI;

CBOOOJHO OMNEpUPOBATh TOHATHSAMU: HppAIMOHATbHBIE, MOKa3aTelIbHbIE U
JorapupMuUecKre ypaBHEHHUs, HAXOAUTh UX PEIICHUS C TIOMOIIBIO PAaBHOCHIIBHBIX
NEPEXO0/I0B UM OCYIIECTBIISIS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUecKre GopMyIIbl JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO ONEpPUPOBATH IMOHSATUEM: TPUTOHOMETPHUUECKOE YpABHEHUE,
OPUMEHATh HEoOXoaumble (OpPMyNbl ISl  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI;

MOJICJIMPOBaTh pEAIbHbIE CUTYallUW Ha $3bIKE aJreOpbl, COCTaBIATH
BBIDAKECHHSI, YpaBHEHUS, HEPABEHCTBA I10 YCJIOBHUIO 3aJayd, HCCIEA0BaTh
MOCTPOCHHBIE MOJICNTU C UCIIOJIb30BAHKUEM afmmapara anreOphl.

DOyHKUMU U rpauKu:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aanus (PyHKIHUH,
B3aMMHO OOpaTHbIE (PYHKIMHM, KOMIO3UIMSA (YHKIUH, Tpaduk QyHKINH,
BBINIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpaPuKoB (HyHKIIHIA;

CBOOOJHO OIEPUPOBATH MOHATHAMHU: OOJACTH OMPENEIEHUS U MHOMXKECTBO
3HaYeHUHN PyHKUINHU, HYIH (PYHKLINU, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOO/JIHO ONEpUPOBATh MOHATUSAMU: YETHbIE W HEUYETHbIE (YHKIUH,
nepuoandeckre (QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBbI U
MUHUMYMBbI (DYHKIIMM, HauWOoOJibllleeé M HauWMEHbIIee 3HaueHUue (QyHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMHU: CTENEHHAs! (QYHKIUS C HATypaJbHBIM U
LENbIM [OKa3zareiaeM, rpauk CTENEeHHOM (YHKIUU C HaTypajdbHbIM M IIEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENEeHH KakK (DYHKIHMH OOpaTHOM CTENEHU ¢
HATypaJbHbIM OKa3aTeIeM;

ONEpUPOBaTh MOHATUAMU: JIMHEHHAs, KBaJgpaTW4yHas M JpoOHO-TUHEHHas
(GYHKIUH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE X I'Pa(UKOB;

cBOOOIHO OIEpUpOBaTh MOHATHSAMH: IOKa3aTelibHas M Jiorapupmuueckas
(GyHKUMH, WX CBOMCTBA M rpauKu, MCHOJIb30BaTh WX TpadUKU ISl peLIeHUs
YPaBHEHMUI;

CcBOOOIHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTbD,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIMM YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (QYyHKUMH JUIsI  UCCIEJOBaHMSI IPOLECCOB U
3aBUCUMOCTEN MpHU PEIICHUH 3aJay U3 JPYrHMX y4EeOHBIX MPEIMETOB U PEeaIbHON
KU3HH, BBIpAXXaTh (GOpMyJIaMi 3aBUCUIMOCTH MEXy BETUIMHAMU;

Hauana maTeMaTH4yecKoro aHajau3a:

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: apu(pMETHUYecKas U TreoMeTpuuecKas
nporpeccusi, 06CKOHEYHO yObIBaroIasi TeoOMeTprUiecKas Iporpeccusi, TMHEHHBIN U
HKCIIOHEHIIUATIBHBIN pOCT, (hOpMyJia CIIOKHBIX TPOLIEHTOB, UMETh MPEJICTABICHUE O
KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU JI PEIICHHs PEaJbHBIX 3a/Jay MPUKIATHOTO
XapakTepa;



CBOOOTHO OTIEPUPOBATH MOHITUSAMU: MMOCIEAOBATEILHOCTD, CIIOCOOBI 3aaHuUs
MOCJIEA0BATENBHOCTEH, MOHOTOHHBIE W OTPAaHUYEHHBIE TOCIIEIOBATENBHOCTH,
MIOHMMATh OCHOBBI 3apO’KJICHHUS MAaTeMaTUYECKOrO aHaliu3a Kak aHajiu3a
OECKOHEUHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: HETIPEPbIBHbIC (YHKIIMU, TOUKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpadrka QyHKIINH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKIHS, HEMpEephIBHAS Ha OTPE3KE,
MPUMEHSTh CBONCTBA HEMPEPBIBHBIX (DYHKITU IS PEIICHUS 3a1a4;

CBOOOJIHO OIEpUPOBATH MOHSATUSMH: TIepBasi W BTOpas MPOU3BOIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUM;

BBIYUCIISITh MMPOU3BOJIHBIE CYMMBI, MPOWU3BEICHHS, YACTHOIO U KOMIIO3ULIUH
IBYX (YHKIIMH, 3HATH MPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIUH;

UCITIOJIb30BaTh T'€OMETPUYECKUN M (DU3UYECKUU CMBICI MHPOU3BOJHOM s
pelIeHus 3a1ay.

MHo:xecTBa M JIOTMKA:

CBOOOJIHO  OMEpPUPOBATH  MOHATUSIMU:  MHOXKECTBO, OINEpallUd  Ha
MHO>ECTBaMU;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar Jjisi OMUCAHUS peaTbHBIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 IPYTUX YUEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHSTUSAMU: ONpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMAaTHUYECKOr0 00BEKTa, JOKA3aTeIbCTBO, PABHOCUIIbHBIE
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oOydaromMiics TMOJXYYUT CIEAYIOIINE
MPEAMETHBIC PE3YJIbTaThl MO0 OTACIBHBIM T€MaM pabouell MmporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hauajia MaTEMaTHIECKOTO aHATIN3ay:

Yucaa v BBIYMCJICHUSA:

CBOOOTHO OTIEPUPOBATH MOHATHSIMU: HATYPAIBHOE U 11€7I0€ YHCIIO, MHOKECTBA
HaTypaJIbHBIX U IEJbIX YHCEJN, UCIOIb30BaTh MPU3HAKU AECIUMOCTH LIEJbIX YHUCEII,
HOJ/l u HOK HaTypaibHBIX 4uCen AJis pEUIEHUs 3a7ad, NPUMEHSTh aJrOpUTM
EBknupa;

CBOOOJIHO OIEpPUPOBATH TMOHITHEM OCTaTka MO0 MOMAYJ0, 3alUChIBaTh
HaTypaJbHBIC YHCJIa B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS,

CBOOOJIHO OMEPHUPOBATH MOHITUSIMU: KOMIUIEKCHOE YHCJIO U MHOXKECTBO
KOMIUIEKCHBIX YHCEJ, MPEJCTaB/ISITh KOMIUIEKCHBIE YHClIa B aireOpanyeckor u
TPUTOHOMETPHUUECKON (hOpMe, BBIMOIHATH apu(PMETHUECKUE ONepariii ¢ HUMH U
M300pakaTh Ha KOOPIMHATHOM TIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:



CBOOOJHO OMEPHUPOBATH TOHITHSAMU: HppalMOHATBHBIC, TOKAa3aTeIbHbIC WU
jgorapuMUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX PEHIEHHS C  IOMOIIBIO
PaBHOCHWJIBHBIX MTEPEXO/IOB;

OCYIICCTBJIATH OTOOpP KOpPHEH TIpH PEIMIEHUH TPUTOHOMETPHYECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH TMOHSITUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoammble  (OpMyJBI  1IJiT  pEIICHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OMEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBbI-CIICJICTBUS, HAXOAUTh PELICHUS
CUCTEMbl U COBOKYITHOCTEU paIlMOHAIBHBIX, UPPALIUOHAIIBHBIX, TOKA3aTEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

perarb palOHAIIbHBIE, UppaluoHalIbHBbIE, MOKa3aTeIbHBIE,
gorapuMUYeCKe U  TPUTOHOMETPUYECKHE ypaBHEHUS W  HEPABEHCTBA,
coJieprKalllie MOYJIM U apamMeTphl;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TaKXKe 3a/1a4 C apaMeTpaMu;

MOJICIUPOBaTh pealbHbIE CHUTyallMd Ha S3bIKE aireOpbl, COCTaBISATH
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMbl IO YCIOBHUIO 3aJayH,
UCCJIEIOBAaTh TOCTPOCHHBIE MOJEIM C UCIOJIb30BAaHUEM arapara ajireopsl,
WHTEPIIPETUPOBATH MOTYUYCHHBINA PE3yIbTaT.

DyHKUuM U rpapuku:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUN C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOMCTB KOMIO3UIIUU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUUYECKUE 00pa3bl ypaBHEHHI U HEPABEHCTB HA KOOPIMHATHOMN
MJI0CKOCTH;

CBOOOJIHO  OMEpPUPOBATH TMOHATUSIMHU: TpadUKA TPUTOHOMETPUUECKUX
dynxmi;

NPUMEHSITh (QYHKIUU JJI1 MOJEIUPOBAHUS U MCCIEAOBAaHUSA pealbHBIX
IIPOLIECCOB.

Hauana MmaTeMaTH4eCcKOro aHajamn3a:

WCIIOJI30BaTh MPOU3BOAHYIO JJI UCCIAENOBaHUs (PYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIEC U HAUMEHbIIICE 3HAUCHUS (DYHKIIMU HEMIPEPHIBHON Ha
OTpE3KE;

WCIIOJIB30BaTh TPOU3BOJHYIO JUISI HAXOXKIEHUS HAWIYYIIEro pEIICHUs B
MPUKIIAJIHBIX, B TOM YHUCJIE COUUAIBHO-3KOHOMHYECKHUX, 3a/1a4ax, JIJIsl ONpPeIeIICHUS
CKOPOCTHU ¥ YCKOPEHHUS TpoIiecca, 3aaHHOT0 (popmyIioit wim rpagukom;



CBOOOJTHO OMEPHPOBATH TMOHATHUSAMHU: TIEPBOOOpa3Has, OMpPeACIEHHBIN
WHTErpajl, HaXOAUTh MEPBOOOpA3HBIC SJIEMEHTAPHBIX (GYHKUUA W BBIYUCISTH
uHTterpani rno gpopmyne Hetotona-JIeibuua;

HAXOJIUTh TIOMAIU TUIOCKUX (PUTYp B OOBEMBI TEJT C TTIOMOIIBIO MHTETpaa;

MMETh MPEACTABICHUE O MAaTEMaTUYECKOM MOJEIMPOBAHUU HA IIPUMEpPE
cocTaByieHUs MU PepeHIINATbHBIX YPaBHEHUN;

pelIarh MPUKIIAIHBIE 337a4¥, B TOM YHCIIE COLHAIBHO-3KOHOMUYECKOIO U
bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMaTUIECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaunMeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpamMMbl Bcero Kourpoabupie | Mpakruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX
YpaBHEHUU
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM [10Ka3aTeseM
3 Apudmerndeckuii KOpeHb N-0i CTEIICHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuuecKue BbIpa)KEHUS U 29 1
ypaBHEHUS
ITocnenoBaTeIbHOCTH U IPOTPECCUU 10
HenpepsiBabie pyHkimu. [IponsBogHas 20
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIUS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoarieie  HpakTiieckue o0pa3oBaTe/bHbIe
padoTshI padoTshI pecypenI
1 HccnenoBanue GyHKIUN C ITOMOIIBIO 29 1
IIPOU3BOTHON
2 [TepBooOpa3Hast u UHTErpal 12 1
3 ['paduku TPUTOHOMETPUUYECKUX (PYHKIIHIA. 14 1
Tpuronomerprueckue HEPaBEeHCTBA
4 Hppanmonanbhblie, moka3zaTeabHbIE U 24 1
norapudMuyecKkrie HepaBeHCTBA
KomMrnekcHbie yncina 10
HatypanbHble U 1ienble yncia 10
CucTeMbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(PMUUECKUX 12 1
yYpaBHEHUU
8 3amaun ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHue, 0600IIEHNE, CUCTEMATH3AIIUS 16 5
3HAHHH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne aTa udpoBbIe
n/n Tema ypoka Bcero Konrpoapusie | - Mpakruteckue fll3y‘leHI/lﬂ :)Iﬁ[()baiosaTeanme
padoThI padoThI pecypes:
1 MHOkeCcTBO, Onepalu Haj 1
MHO>KECTBAMM U UX CBOMCTBa
2 Huarpammsl Diinepa-Benna 1
[IpruMmeHeHne TeopeTUKo-
3 MHO>KE€CTBEHHOI'0 anmnapara JJisl peieHus 1
3aja4
Parnonansueie ynciaa. OOBIKHOBEHHBIE U
4 JIECATUYHBIC IPOOH, TIPOLICHTHI, 1
OeCKOHEUHBIE TIEPHOIMUECKUE TPpOoOH
Parnmonansheie ynciaa. OOBIKHOBEHHBIC H
5 JIECATUYHBIC IPOOH, TIPOLICHTHI, 1
OECKOHEYHBIC TIEPUOIUYECKHE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB IS 1
penieHus MPUKIAIHBIX 33124
7 [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
penieHus MPUKIAIHBIX 33124
8 JlelicTBUTEeNbHBIEC YKCiIa. PalnoHaabHEIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTndeckue oneparuu C 1

}IGI\/’ICTBI/ITGJ'ILHBIMI/I qucjiaMu




10

Monynp 1eCTBUTEIBHOTO YHCIIA U €T0
CBOMCTBA

11

[TpuOnmkEHHBIE BBIYUCIICHUS, TIPAaBUIIA
OKPYTJICHUS, TPUKUJIKA U OLICHKA
pe3yJibTaTa BRIYUCICHUN

12

OcHOBHBIE MCTObI pCICHUA LCIIbIX U
IpOOHO-pallMOHATILHBIX YPAaBHEHUH
HEPABCHCTB

13

OCHOBHBIE METO/JIbI PEIICHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHUS LEbIX U
JTPOOHO-PALIMOHANIBHBIX YPaBHEHHH U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YIeHAa HA MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHOTOYJICHBI C IEITBIMH
koadunmentamu. Teopema Buera

17

Pemenue cucrem TUHENHBIX YpaBHEHHUH

18

Pemenne cucreM JIMHENHBIX YPaBHEHUI

19

Marpuiia cucTeMbl JINHEWHBIX YPAaBHEHU.

Onpenenurens MaTpuLpl 2X2, ero
TEOMETPUUYECKUN CMBICIT U CBOWCTBA;
BBIUMCJIEHUE €70 3HAUCHHUS

20

Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICI U CBOWCTBA,
BBIUMCJIEHUE €r0 3HAYCHUS




21

[Ipumenenue onpenenuTens s peieHus
CHCTEMBbI JINHEHHBIX YpaBHEHUM

22

Penienne npukinagHeIx 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN

23

Pemnienne nmpukiaqHbIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

24

KoHnTtpoinbhas padora: "PannoHaibHbie
ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

25

OyHKIMS, CIOCOOBI 3a/1aHus HYHKIUH.
B3aumnHo obpaTHbIe HYHKITHH.
Kommozuius GpyHKimii

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpadukoB GyHKITHI

27

OO6nacTh onpeaeneHuss 1 MHOKECTBO
3HaueHud ¢pyukiuu. Hynu dyHkmm.
[TpomexyTKH 3HaK MTOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUHU.
[lepnoanueckue pynxuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKIIMH.
HauOonpIiee 1 HaMeHbIIIee 3HAUCHHE
(GYHKIIMHM Ha IPOMEKYTKE

30

Jluneiinas, kBagpaTuuHas U 1poOHO-
JAUHeNHas pyHKIUH

31

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MocTpoeHue rpauKoB ITUX QYHKIHI




DJIeMEHTapHOE UCCIIEIOBAaHUE U

32
MocTpoeHue rpauKoB ITUX HYHKITHI

33 Crenens C LenbIM NoKa3ateneM. bunom
Herorona

34 Crenens c LeNbIM MOKa3aTenaeM. bunom
HeroTona
CrenenHast GyHKIIHS ¢ HATYPaJbHBIM U

35 LesbIM Iokasarenem. E€ cBolicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpadux"

37 ApudmeTnieckuii KOpeHb HaTypaJIbHOM
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnieckuii KOpeHb HATYpaIbHOM
CTEIICHU U €ro CBOMCTBA

39 [IpeobpazoBaHus YUCTOBBIX BHIPAKECHUM,
COJIepXKaIINX CTETIEHH U KOPHU

40 [TpeoOpazoBaHUs YHCIOBBIX BBIPAKECHUIA,
COJIEpXAIINX CTETIEHH U KOPHU

41 [IpeobpazoBaHus YUCTOBBIX BHIPAKECHUM,
COJIepXaIINX CTETIEHH U KOPHU
Hppaunonanbubie ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
ypaBHEHUU
HppanroHnaneHble ypaBHeHUsA. OCHOBHBIE

43 METO/IbI PEIIEHUsI UPPALUOHATIBHBIX

YpaBHEHUN




Uppanuonansubie ypaBHeHUs1. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH

45 PaBHOCHIIbHBIE [TEPEXO/IbI B PEILICHUN
UPPALMOHATIBHBIX YpaBHEHUN

46 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUH
UPPALMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUH
UPPALMOHATIBHBIX ypaBHEHUN

48 PaBHOCHIIBHBIE TEPEXOBI B PEIICHUH
UPPaLMOHATIbHBIX YpaBHEHUN
CaoticTBa U rpaduK KOpHSI N-Oi CTEHEHH

49 KaK (yHKIIMH OOpaTHOU CTETIEHH C
HaTypaJIbHbIM [10Ka3aTeIeM
CaoticTBa U rpaduK KOpHSI N-Oi CTEHEHH

50 Kak (yHKIIMH 00OpaTHOW CTETIEHH C
HaTypaJIbHBIM I10Ka3aTeIeM
KonTponbnas padota: "CpolicTBa 1

o1 rpaduk KOpHs nN-0il cTEeneHu.
Wppannonanbuble ypaBHeHus"

59 CrerneHsb ¢ paloHalIbHBIM OKa3aTeNIEM U
€€ CBOMCTBA

53 CreneHs ¢ paliMoHalIbHBIM I0KA3aTENIEM U
€€ CBOMCTBA

54 CrerneHsb ¢ palioHaIbHBIM MOKa3aTeNeM U
€€ CBOMCTBA

55 [ToxazarenbHast pyHKIUSA, €€ CBOICTBA U

rpaduk




Hcnonb3oBanue rpaduka GyHKITUH TS

56 . 1
pelLIeHNs ypaBHEHUH

57 Hcnonb3oBanue rpaduka GyHKIUN 115 1
peueHus ypaBHEHUN
[Toka3arenbHble ypaBHEHUSA. OCHOBHBIE

58 METO/IbI peIlIeHUs T0Ka3aTEeIbHBIX 1
ypaBHEHU I
[loka3arenbHble ypaBHeHUs1. OCHOBHbBIE

59 METO/IbI peIIeHUs T0KA3aTEeIbHBIX 1
ypaBHEHUI
[Toka3zarenbHble ypaBHeHMs. OCHOBHBIE

60 METO/IbI PEIICHUs TOKA3aTEIbHbBIX 1
YpaBHEHUU

61 KoHntponbhas pabora: "[lokazarenbHas 1
¢ynkuus. [lokazarenbHble ypaBHEHUS "

62 Jlorapudm uncna. CoiicTBa norapudma 1

63 Jlorapudm uncna. CoiictBa norapudma 1

64 Jlorapudm uncna. CoiicTa norapudma 1

65 JlecsiTuuHBIE U HATYypaJIbHbIE JOrapu(MbI 1

66 JlecaTHUHBIE ¥ HATypaJibHbIE JIOTapU(MBI 1

67 [TpeoOpa3oBaHue BBIpAXKEHUH, 1
coJiepXKanux Jorapudmbl

68 [IpeobpazoBanue BhIpaKeHUH, 1
coJiepKanux Jorapudmol

69 [IpeobpazoBanue BEIpAXKEHUIA, 1
COJIepXKaIIuX JToTapudMbl

70 Jlorapudmuueckas ¢pyHkius, e€ cBolicTBa 1

u rpaduk




Jlorapudmmueckas GyHKIH, €€ CBOWCTBA

71
u rpadux

79 Hcnonb3oBanue rpaduka GyHKIUN 115
peueHus ypaBHEHUN

73 Hcnonp3oBanue rpaduka QyHKIHH 115
pelIeHusl ypaBHEHUM
Jlorapugmuueckue ypaBHEHHUS.

74 OcHOBHBIE METO/IbI PELLIEHUS
J0rapupMHUECKUX YPaBHEHUIN
Jlorapugmuueckue ypaBHEHUs.

75 OcCHOBHBIE METO/IbI PELLIEHUS
Jorapu(pMHUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHHUS.

76 OCHOBHBIEC METO/IbI PEIICHUS
JOrapu(pMHUECKUX YPABHEHUI

77 PaBHOCHIIBHBIE TIEPEXOBI B PEIICHUN
Jorapu(pMHUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN
Jorapu(pMUUECKUX ypaBHEHUN
KonTponbHnas pabora:

79 "Jlorapupmuueckas ¢yHKIHUS.
Jlorapudmuueckue ypaBHeHHs "

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC
YHCIIOBOTO apTyMEHTa

82 APKCHHYC, apKKOCHHYC U apKTaHT€HC

YHUCJIOBOTO aprymMCcHTa




ApKCUHYC, apKKOCUHYC U apKTaHI'€HC

83
YHCIJIOBOI'O apryMeHTa
Tpuronomerpruyeckas OKpyKHOCTb,

84 ONpeieTICHUE TPUTOHOMETPUUECKUX
(GYHKLUI YUCIIOBOIO apryMeHTa
TpuronomeTrpuueckas OKpyKHOCTb,

85 OIpeieIEHuE TPUTOHOMETPUUECKUX
(GYHKLUH YUCIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETPUYECKUE
bopMyIbI

87 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKUE
bopMyIbI

89 OCHOBHBIE TPUTOHOMETPUYECKUE
bopmybl

90 [Ipeo6pa3oBaHue TPUTOHOMETPUUYECKUX
BBIPAKECHUI

01 [TpeoOpa3oBaHuE TPUTOHOMETPUUECKUX
BBIPAKECHUI

92 [Ipeo6pa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKECHUI

03 [TpeoOpa3oBaHuE TPUTOHOMETPUUECKUX
BBIPAKECHU

94 Pemrenne TpuroHOMeTpUYECKUX
yYpaBHEHUN

95 Pemenune TpuroHoMeTpuuecKux

YpaBHEHUN




Pewienne TpuroHOMeTpUYECKUX

96 .
ypaBHEHUU

97 Pemenuie TpUroHOMeTpHUUECKUX
yYpaBHEHUI

98 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH

99 Pewienne TpuroHOMeTpUYECKUX
ypaBHEHUH

100 Pemienne TpuroHOMeTpU4YECKUX
ypaBHEHUI
KonTponbhas pabota:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U
TPUTOHOMETPHUYECKHUE ypaBHEHUs"
[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUS

102 nociueaoBarenbHocTel. Metoa
MaTeMaTUYECKON UHIYKIIUU
MoOHOTOHHBIE ¥ OTPAaHUYECHHBIC

103 noclneaoBaTeIbHOCTH. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eomeTpuyeckas nmporpeccust

106 beckonedHo yObIBaro1ias reoMeTpudecKas
nporpeccust

107 Cymma 6eCK0Hez1Ho yOBIBaroOIIei
T€OMETPUUYECKON MTPOTPECCUU

108 JIMHENHBIN ¥ SKCIOHEHIUAIBHBIN POCT.

Yucno e. (DOpMYJ'Ia CJIO)KHBIX TPOLUCHTOB




JIMHENHBIN U YKCIIOHEHMAJIbHBIA POCT.

109 Yucno e. DopMyna cI0KHBIX IPOLEHTOB
Vcnonb30BaHue Nporpeccuu yis

110 pelIeHus pealibHbIX 3314 MPUKIIATHOTO
Xapakrepa

111 Kountponbnas pabora:
"IlocnenoBarenbHOCTH U porpeccuun”

112 HenpepriBHbIe PYHKIIUHN 1 MX CBOKWCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI IpadUKOB
byHKIII

114 CaoiicTBa (hyHKIMIT HETIPEPHIBHBIX Ha
oTpe3Ke

115 CpoiicTBa (hyHKIMI HETPEPHIBHBIX HA
oTpe3Ke

116 MeTto1 UHTEPBAJIOB JUIsl pELICHUS
HEPaBEHCTB

117 MeTtoa HHTEepBaIOB JAJIs peIIeHUs
HEPABEHCTB

118 MeTtoa HHTEepBaIOB /s peIIeHUs
HEPaBEHCTB

119 [TpuMeHeHHEe CBOMCTB HENPEPHIBHBIX
GyHKUIUR 1715 pereHus 3a1a4

120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX
GyHKUIUR 1715 pereHus 3a1a4

121 [lepBas u BTOpas npou3BoAHbIE QYHKIUU

122 Ornpenenenne, TeOMETPUIECKUN CMBICIT

MIPOU3BOAHON




123 Onpenenenne, PU3NIECKUN CMBICI 1
IIPOU3BOTHON

124 YpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIIUN

125 YpaBHeHUE KacaTebHOW K TpapuKy 1
byHKIUA

126 [Tpon3BogHBIC AIEMEHTAPHBIX (PYHKITUH

127 [Ipou3BoaHbIE NIEMEHTAPHBIX (PYHKITUI

128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIUI

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIUI

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO Y KOMITO3HIINU ()YHKITUI

131 KonTpomnsHas padora: "IIponsBogHas" 1 1

132 [ToBTOpenue, 06001ICHNE, 1
CUCTeMaTH3alys 3HaHUU: "YpaBHEHUS"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

134 Hroroas koHTpobHAs paboTa

135 HToroBast KOHTpoJibHas paboTa

136 [ToBTOpeHue, o6061ueH1/ie, 1
CUCTeMAaTH3aIHsI 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IprumeHeHnue nporu3BOJHON K
UCCJIEIOBAHUIO (PYHKIIMH Ha
MOHOTOHHOCTB U 9KCTPEMYMBbI

[IpuMeHeHne npou3BOIHON K
UCCJICIOBAHMIO (DYHKITHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCJICIOBAaHUIO (PYHKIIMHA Ha
MOHOTOHHOCTB U 9KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IprMeHeHnne Npon3BOIHOMN K
UCcleIoBaHuI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IprMeHeHne npon3BOIHOM K
UCcleIoBaHMI0 (PYHKIMH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenne HanOOIBIIIETO U

HaMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GyHKLIUHU HAa OTpe3Ke




Haxoxnenue HanOobIIEro U
HAaWMEHBIIIETO 3HAUCHHS HETIPEPBHIBHOM
GbyHKIIMM Ha OTpe3Ke

Haxoxnenue HaubombIero u
HAaWMEHBIIIETO 3HAYCHHS HETIPEPBHIBHOM
GyHKIIMY Ha OTpe3Ke

10

Haxoxnenue HanOOJIBIIEroO U
HAUMEHBIIIETO 3HAYCHHS HEITPEPhIBHOM
(GyHKIMHU Ha OTpE3Ke

11

Haxoxxnenne HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GyHKIMHU Ha OTpE3Ke

12

Haxoxnenue HaubobIiero u
HAUMEHbBIIIETO 3HAYCHHS HEMTPEPHIBHON
GyHKIINN Ha OTpe3Ke

13

[IpumeHneHne MPON3BOTHOM JIJIst
HAXO0XICHUS HAWITYUIIETrO PEeIIeHHs B
MPUKJIAHBIX 3aa9ax

14

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJAEHUS HAWITYYIIEro PEMICHUS B
MPUKJIAJAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
OTpEeIeTICHUSI CKOPOCTH U YCKOPEHUS
mpoliecca, 3aJaHHoro (popmMyson uiu
rpadpukom

16

[IpumeHeHre mporu3BOIHOMN ISt
ONpeJIeJICHUsI CKOPOCTU U YCKOPEHUS




npoliecca, 3aJaHHOTO (POPMYJIIOHN WiIH
rpagpukoM

17 Kommo3zurus ¢pyHKIui

18 Komnosunus GpyHkimii

19 Kommo3zurus ¢pyHKIui

20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM IJIOCKOCTH

21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOM INIOCKOCTH

99 KoHntponbnas pabora: "MccnenoBanue
(GYHKIUH C TOMOIIBIO TIPOU3BOHOM "

93 [TepBooOpazHas, OCHOBHOE CBOICTBO
epBOOOPA3HBIX
[TepBOOOpa3HBIE 3TIEMEHTAPHBIX

24 dbyukumii. [IpaBuna Hax o IeHUS
epBOOOPa3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

25 ¢ynkuuit. [IpaBuna HaxoXaeHUs
epBOOOPA3HBIX

26 Wurerpai. I'eomeTpruecKuil CMbICIT
WHTETpaa

97 Brruncnenue onpenena€éHHOro nHTerpana
1o popmyne Herotona-Jleitouuma

28 Brruucnenue onpeaenéHHoro HHTerpaia
o popmyne Herotona-Jleitoauia

29 IIpumeneHne nHTErpasa JuIst

HAXO0XICHUS TUIOIIA el MIOCKUX (QUTYP




[TpumeneHnue uHTErpaa ais

30 HaXOXXJCHUSA 00BEMOB Fr€OMETPUIECKUX
TeI

31 [Tpumeps pemenuii Aud GepeHnanTbHBIX
ypaBHEHU I

32 [Tpumeps! pemennii ruddepennnanbHbIX
ypaBHEHUH
Marematrnueckoe MOAEIMPOBAHUE

33 pealbHBIX MPOIIECCOB C MOMOIIIBIO
Qg depeHIraIbHbIX ypaBHEHUN

34 KonTpomnbHas padora: "TlepBoodpasHas u
uHrerpan"

35 Tpuronomerpuieckne QyHKINH, UX
CBOWCTBA U TpapUKu

36 Tpuronomerpuveckue GyHKIHH, KX
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckne QyHKIIUH, UX
CBOWCTBA U TpapUKu

38 Tpuronomerpudeckue GyHKINHU, UX
cBOIicTBa U rpaduKu

39 Tpuronomerpudeckne QyHKIIUH, UX
CBOWCTBA U TpapUKu
OT100p KOpHEW TPUTOHOMETPHUUECKUX

40 ypaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHHUH C IOMOILBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpPHEH TPUTOHOMETPUUECKUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUUECKOH OKPYKHOCTH
OT60p KOpPHEH TPUTOHOMETPHUIECKUX

43 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemenuie TpUroHOMeTpHUUECKUX
HEPaBEHCTB

15 Pemienne TpuroHOMeTprU4YECKNUX
HEPABEHCTB

46 Pemenne TpuroHoMeTprUeCKUX
HEPaBEHCTB

47 Pemienne TpUroHOMETpHUUECKUX
HEPABEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPHUYECKUX (PYHKITHIA.
Tpuronomerpuueckrue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

50 OCHOBHBIE METO/IbI pEeIlICHUS
NOKa3aTeIbHbIX HEPABEeHCTB

51 OCHOBHBIE METO/IbI pEIlICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS

norapu(MHUIECKIX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

>4 jorapu(pMUUECKUX HEPABEHCTB
55 OcHOBHBIE METOIbI PEIICHUS
norapupMHUECKUX HEPABCHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
jorapu(pMUUECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
UpPpalMOHATIbHBIX HEPABEHCTB
58 OCHOBHBIE METOIBI PEIICHUS
UPPaAIMOHATILHBIX HEPABCHCTB
59 OcHOBHBIE METOIbI PEIICHUS
UPpALMOHATILHBIX HEPABCHCTB
60 OCHOBHBIE METOJIBI PEIICHUS
UpPpALMOHATILHBIX HEPABEHCTB
61 I'padmueckue MeTOBI pemeHUs
UPPALMOHATILHBIX YPaBHEHHIA
62 ['padmyeckue METOABI pelIeHHs
UPPAIMOHATLHBIX YPABHCHHMA
63 ['padmyeckue METOABI pelIeHHs
MOKa3aTeIbHBIX YPABHEHHI
64 ['padmyeckue METOABI pelIeHHs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padrueckne METOBI pemIeHUs
norapu(pMHUUECKUX YpaBHEHHH
66 I'paduueckue MeTobI penieHus
norapu(MHIECKUX HEPABEHCTB
67 I'paduueckue MeTob! penieHus

norapu(MHIECKUX HEPABEHCTB




68

['padmyeckue METOIbI peIICHUS
MOKA3aTebHBIX U JIOTAPU(PMUICSCKIX
ypaBHEHUH

69

['padmyeckue METOABI peLIeHHs
MOKA3aTebHBIX U JIOTAPHU(PMUIESCKIX
ypaBHEHUH

70

I'paduueckue MeToab! pemeHus
NOKa3aTeIbHbBIX U JOTapUPMHUECKIX
HEPABCHCTB

71

I'paduueckue meToabl pemeHus
MOKAa3aTeNbHBIX U JIOTAPUPMUIECKUX
HEPABEHCTB

72

KonTponbhas pabora:
"UppanuoHanbpHble, TOKa3aTeIbHbIC U
norapupMHUUECKHEe HepaBeHCTBA"

73

KommnekcHsle uncna. Anredbpanyeckas u
TpUTrOHOMETpHUUEcKast (POPMBI 3aruch
KOMILIEKCHOTO YHCIIa

74

KommnekcHsle uncna. Anredbpanyeckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMILJIEKCHOT'O YHCiIa

75

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

76

ApudmeTrnueckne onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

77

N300pakeHne KOMIUIEKCHBIX YHCEN Ha
KOOPJAWHATHOM IIOCKOCTH




N3o0paxeHue KOMIUJIEKCHBIX YHUCEN Ha

8 KOOPJMHATHOM IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenenun
13 KOMIUIEKCHOTO YHCIia

80 ®opmyna Myaspa. KopHu n-oii crenesu
U3 KOMIUJIEKCHOTO YHCIIa
[TprMeHeHrne KOMIUIEKCHBIX YUCEI IS

81 pemeHus GU3NYECKUX ¥ T€OMETPUUYECKIX
3a/1a4y

82 KoHnTtpoinbHas padora: "KomMruiekcHbie
yucna"

83 HatypasnbHble U 1ienble yucna

84 Harypanbhble u nensle uncia

85 [IpuMeHeHne MpU3HAKOB IETUMOCTH
LEJBIX YUCell

86 [TpyMeHeHue NpU3HAKOB JEIUMOCTH
HEJTBIX YUCEI

87 [IpuMeHeHne MPU3HAKOB IETUMOCTH
uenbix yncen: HOJ[ u HOK

88 [IpuMeHeHre TpU3HAKOB JEIMMOCTH
uenbix yncen: HOJ[ u HOK

89 [IpuMeHeHne MPU3HAKOB IETUMOCTH
LEJIbIX YHCEII: OCTATKU [0 MOJYIIIO

90 [IpuMeHeHre TpU3HAKOB JETMMOCTH
HEJIBIX YHCEII: OCTATKH IO MOJTYITIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 HEeJIBIX YKcell: anroputM EBkimmaa mist

PEIICHHUA 3a4a4 B LEJIBIX YUCIIaX




92

KonTponsHas padota: "Teopus menbix
yucen"

93

CucreMa v COBOKYIMHOCTh YPaBHEHHIA.
PaBHOCHIIBHBIE CHUCTEMBI M CUCTEMBI-
CJIEJICTBUS

94

CucremMa 1 COBOKYITHOCTh YPaBHEHHUH.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEAICTBUSA

95

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEH paliOHaIbHBIX
ypaBHEHUU

96

OcHOBHBIE MCTOJbI pCHICHUS CUCTEM U
COBOKYITHOCTEH UPPALIMOHATIbHBIX
ypaBHEHUI

97

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/BI PELIEHUS] CUCTEM U
COBOKYITHOCTEMN MOKa3aTEIbHbBIX
yYpaBHEHUHU

99

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIOTapU(MUIECKUX
ypaBHEHUI

100

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
yYpaBHEHUN

101

[IpuMeHeHne cucTeM K peleHuo
MaTeMaTUYECKNX 3a1ad ¥ 3a1a4 U3




pa3IMyYHbIX o0JacTel HAyKU U peaibHOU
JKU3HU, UHTEPIPETALHS TOTYy4YEHHBIX
pe3yJIbTaTOB

102

IIpuMeHEeHNE CUCTEM K PELICHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7a4 u3
pa3nuyHbIX 0071acTeil HAYKH U peabHON
JKU3HU, HHTEPIIPETaLUs II0Jy4EHHBIX
pe3yJIbTaToB

103

[TpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTE€MaTUYeCKUX 3a/1a4 U 33]1a4 U3
pa3nuyHbIX 001acTeil HAYKH U peabHON
JKU3HU, HHTEPIIPETALUs [IOJyYEHHBIX
pe3yJIbTaToB

104

Kontponbnas padota: "CucreMsl
paloHaIbHBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JIOTAPHU(PMUIECKUX
ypaBHeHUI"

105

ParnmonanbHble ypaBHEHUS €
napaMeTpamu

106

PannonanbHbIe HEpaBeHCTBA C
napameTpamu

107

PanronanbHbIE CHCTEMBI € TApaMETPaMHU

108

HppauronanbHble ypaBHEHUS,
HEpPABEHCTBA C IapaMeTpamMu

109

HppannonalibHbIE CUCTEMBI C
napaMeTpamu

110

IToka3aTenbHbIE ypaBHEHUS, HEPABEHCTBA
C mapameTpaMu




111

IToxa3aTenbHBIE CUCTEMBI C napamMmeTpaMmu

112

Jlorapudmuueckue ypaBHEHUs,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuueckrue CHCTEMBI ¢
napaMeTpamu

114

TpuronomeTpuyeckue ypaBHEHUS C
napaMeTpamu

115

TpuronomeTpruyeckue HepaBEHCTBa C
napameTpamu

116

TpuroHoMeTpudeckue CUCTEMBI €
napaMmerpamu

117

ITocTpoenue u uccinegoBaHue
MaTEeMaTUYECKUX MOJIEJICH peaTbHbIX
CUTyaIMi C IOMONIbIO YPABHEHUH C
napameTpamMu

118

ITocTpoenue u uccinegoBaHue
MaTEeMaTUYECKUX MOJENEH pealbHbIX
CUTYallHil C MOMOIIBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpaMmu

119

IToctpoenue u ucciegoBaHue
MaTEMAaTUUYCCKUX Moneneﬁ PCAIBHBIX
CUTYaIMi C MOMOUIBIO CUCTEM
YpaBHEHUH ¢ mapaMeTpaMu

120

KonTponbnas pabora: "3anauu ¢
napaMmerpamu”

121

[ToBTOpenue, 06001IeHNE,
cucTemarusanus 3HaHu: "YpaBHeHUs"




122

[ToBTOpeHnue, 06001ICHNE,
cucTemMaTu3anus 3HaHuil: "YpaBHeHu"

123

[ToBTOpEHME, 0600IIECHUE,
cUcTeMaTu3alus 3HaHui: "Y paBHEHUS.
Cucrembl ypaBHEHUI"

124

[ToBTOpeHnue, 06001ICHNE,
cucremaTusanus 3Hanuii: "HepaBencraa"

125

[ToBTOpeHnue, 06001ICHNE,
cuctemaTusanus 3Hanuii: "HepaBencraa"

126

[ToBTOpEHME, 0000IICHUE,
cucreMaruzanus 3Hanuii: "HepaBencraa"

127

[ToBTOpEeHME, 0000IICHUE,
cuctemaTusanus 3HaHui: "[IponzBoaHas
u e€ npumeHenue"

128

[ToBTOpEeHME, 0000IICHUE,
cucremarusanus 3HaHui: "[IponsBonHas
U €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
cucremarusanus 3HaHui: "[IpousBonnas
u e€ npumMeHeHue"

130

[ToBTOpenue, o6odIIEHNE,
cuctemaruzanus 3Hanuii: "MHTerpan u
ero npuMeHeHue"

131

[ToBTOpenue, 06001IIEHNE,
cucreMarusanus 3HaHui: "OyHkun"

132

[ToBTOpenue, 06001IeHNE,
cucteMarusanus 3HaHui: "OyHKIun"




133 [ToBTOpeHnue, 06001ICHNE, 1
cucrtemaTu3anus 3Hanuii: "OyHkimn"
134 HroroBast KOHTpoOJIbHAs paboTa
135 Hrorosast KOHTpOIJIbHAS paboTa
136 [ToBTOpEHME, 0606meH1§e, 1
CHUCTEeMaTH3aIus 3HAaHUH
OBILIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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