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HOACHUTEJIBHAA 3AIIUCKA

VYueOHbiil Kypc «Anredpa ¥ Hayajla MaTEMAaTHYECKOTO aHalIn3a» SIBISETCA
OIHUM U3 Haubojiee 3HAYMMBIX B MpOrpaMMe CpPEAHEro o0Iero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIEYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpoHbI, popMupyet
JIOTUYECKOE M a0CTPAKTHOE MBIIUIEHHE 00ydYarolMuXCcs Ha YPOBHE, HEOOXOAHUMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
JUCHUIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydYarolIuecs OBJIAJICBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas ¢GOpMyJIUpPYET CBOHM
JTOCTHXKEHUSI B MaTEMaTUUECKOM dopme.

VY4eOHblli Kypc anreOpsl M Havyall MAaTEMAaTHMYECKOIO aHallh3a 3aKJaJlbIBaeT
OCHOBY Il YCIEUIHOTO OBJIAJeHUS 3aKOHaMu (U3UKH, XUMHH, OHOJOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMI Pa3BUTHUS SKOHOMUKHU M OOIIECTBEHHOMW >KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJb30BaTh WX JJIs JaJbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOW >XKM3HU. B TO ke Bpems oBiajeHHe aOCTPaKTHBIMU U JIOTMYECKU
CTPOTUMH KOHCTPYKIIUSAMHU aireOpbl M MaTeMaTHYEeCKOrO aHajlin3a pa3BHUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBAThH
YTBEPKACHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NE€IYKTHUBHO, MCIOJb30BATh
000011IeHe W KOHKpETH3allhio, a0CcTparupoBaHUE M aHAJIOTUIO, (OPMHUPYET
KpEaTUBHOE Y KPUTUUYECKOE MBIILICHUE.

B xoxe usyuenusi yueOHOro Kypca «Anrebpa M Hayaia MaTeMaTHYECKOTO
aHanu3a» OOy4YaronIMecs MOJTy4YaloT HOBBIM OMBIT PEIICHHS MPUKIAAHBIX 3a/1ad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MATEMAaTUUYECKUX MOJIENIE pealbHbIX CUTYallui,
UHTEpOpETAalMd  MOJYYECHHBIX  PEUICHUW,  3HAKOMSATCA €  [pUMEpaMHu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MaTeMaTHYECKUMH OTKPBITHSIMU U UX aBTOPaMHU.

VY4eOHbIli Kypc o0nagaeT 3HAYMTENBHBIM BOCIHUTATEIBHBIM MOTCHIIHAIOM,
KOTOpPBIN peanu3yeTcs Kak 4depe3 Y4YeOHBbId Marepuan, CrIocOoOCTBYIOMUN
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U uepe3 chenuuky ydeOHOI
NESTENbHOCTH, TpeOyIomel MpPOAOHKUTENBHOW  KOHIIEHTpPAIMd BHUMAHUSA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yibTar.

B ocHoBe Mmerogmkm oOydeHus anreOpe W HadallaM MaTeMaTHYeCKOTrO
aHaJIu3a JISKUT JIEITeIbHOCTHBIA MPUHIIUI O0yUYEHHUSI.

B crpykType yueOGHOro Kypca «AnreOpa ¥ Havala MaTEMaTHYECKOTO
aHaJM3a» BBIJICJICHBI CIIEIYIOIINE COAEPKATEIIbHO-METOIuYeCKue JuHum: «Yucna
U BblUUCHEHUs», «DyHKIUU U rpadukny, «YpaBHEHHS U HepaBeHCTBay», «Hauana
MaTeMaTH4eCcKOro aHaiauza», «MHokecTBa U Jorukay. Bce ocHOBHbIE



COZIePKATEIIbHO-METOIMYECKUE JIMHUW W3Y4YalOTCsSd Ha MPOTSHDKCHWH JBYX JIET
o0y4yeHHUsT Ha ypOBHE CpPEIHEro oOIIero oO0pa3oBaHMs, ECTECTBEHHO JOTMOJHSS
JpyT Ipyra U MOCTETICHHO HACHIIIAsCh HOBBIMH TeMaMU W pasfenamu. J[aHHBIN
y4eOHBIN KypC SIBIIAETCS WHTCTPATUBHBIM, IIOCKOJIBKY OOBemuHsSEeT B cebe
colepKaHNEe HECKOJbKMX MAaTeMaTHYeCKUX JHCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETPHS, MATEeMATHYECKHN aHaJNW3, TECOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u apyrue. Ilo Mepe Toro kak oOyuaromuecs OBJaAeBalT Bc€ Oolee
ITUPOKUM MATEMATHYECKHM armapaToM, Y HUX MOCJIEA0BATeILHO (OPMUPYETCS H
COBCPIIIEHCTBYETCS YMEHUE CTPOUTh MATEMaTHYCCKYI0 MOJCNIb peaTbHOU
CUTYaIlUH, MPUMEHATH 3HAHUS, MOJIYYCHHBIC MPU M3YYECHUU y4eOHOTO Kypca, IS
PEIICHHS] CaMOCTOSTEIBHO CHOPMYITUPOBAHHOW MAaTEMAaTHUYECKOHN 3a7a4d, a 3aTeM
UHTEPIIPETUPOBATH CBOM OTBET.

ConeprkareapbHO-MeTOANYECKass JIMHUS «Uucina W BBIYUCIICHHS» 3aBepIIacT
(dbopMHUpOBaHUE HABBIKOB HMCIIOJIb30BaHUS JACHCTBUTEIIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOI'O 001ero oopasosanusi. Ha ypoBHe cpemHero oomero
oOpa3oBaHHs 0co0O€ BHHUMaHHME yjaelserTcs (OPMHPOBAHWIO  HaBHIKOB
paIMOHAJILHBIX BBIYMCIICHUH, BKIIIOYAIOIIMX B CeOSI MCITOJIB30BAaHUE Pa3IMYHBIX
dopM 3amucu YuCiIa, YMEHHE JieJlaTh TPHUKUIKY, BBIIOJHATH HPHUOIMKEHHBIC
BBIUMCIICHUS, OLICHMBATh YHMCIIOBBIE BBIPAXEHUS, padOTaTh ¢ MaTeMaTHYECKUMU
KOHCTaHTaMHU. 3HaKOMble OOy4YalOIIMMCS MHOXKECTBA HATypalbHBIX, IIEJIbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YHMCEN  JOIMOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B KaXaoM #3 3ITUX MHOXECTB paccMaTpHUBAIOTCA
CBOICTBEHHBIE €My clenudduueckre 3ajaud | OINepaluu: JeJIeHWe Hallelo,
ONEpUPOBAHUE OCTATKAMH HAa MHOXECTBE IEJBbIX YHCEN, O0COoOble CBONCTBA
paIMOHANIBHBIX M UPPAIMOHATIBHBIX YKCes, apudMeTHYECKUe Orepali, a Takxke
U3BJICYCHUE KOPHSA HATypajJbHOM CTENEHW Ha MHOMKECTBE KOMIUIEKCHBIX YHCET.
brnarogapsi mocnenoBaTteIbHOMY PACIIMPEHUIO Kpyra HCIOIb3YEMBIX YHCEN H
3HAKOMCTBY C BO3MOXXHOCTSMH WX NMPUMEHEHHUS JUIsl PEIICHHS pa3IMYHBbIX 3a7a4
dbopMupyeTcsi TpeICTaBICHUE O €IMHCTBE MAaTEMaTHUKU KaK HAaykKd W €€ poJid B
MOCTPOCHUU MOJIeNIed PeaTbHOr0 MHUpA, MIHUPOKO HCIOIB3YIOTCS 0000IIeHne H
KOHKpETHU3AIIHSI.

Jluaus «YpaBHEHHsI M HEPABEHCTBA» PEATU3YETCS Ha MPOTSHKEHUU BCETO
o0ydeHUs Ha YypOBHE CPEIHETO OOIIero o0pa30BaHMS, ITOCKOJIBKY B KaXJIOM
paznene IlporpaMmbl MPEeayCMOTPEHO pEIICHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynbprate OOydYaroIMecss OBJIAJCBAIOT PA3IMYHBIMH METOJIAMH  PEIICHUS
pPaIMOHANIBHBIX, HWPPAMOHATBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMHUYECKUX W
TPUTOHOMETPUYECKUX YypPaBHEHMI, HEPABEHCTB M CHUCTEM, a TakkKe 3ajad,
comepkamux mapaMeTpbl. llomydeHHBIE YMEHHSI MIUPOKO HCHOJB3YIOTCS TpHU
ucciae0BaHN (HYHKIHUNA C TTOMOIIBIO MPOU3BOJHON, TIPU PEIICHUH TTPUKIATHBIX



3a/1a4y ¥ 3a7a4 Ha HaXOXKJCHUE HAauOOJBIINX U HAUMEHBLIUX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTesibHas JUHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUUN
BBINIOJIHATh  pacy€Tsl 1Mo  ¢opMysnaMm, NOpeoOpa3oBaHUs  pallMOHAJbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TAKKE BBIPAKCHUM,
collepKallluX CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandyeckoro
Marepuajga MNpPOUCXOAWT  JajbHEWINEe  pa3BUTHE  AITOPUTMHYECKOIO H
a0CTPAaKTHOTO MBIIIJIEHUSI OO0y4YaroImuXcs, (GOPMHUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEM W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AureOpa
npennaraetr 3(QQeKTUBHbIE HHCTPYMEHTHI [IJISl PELICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3374, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToanueckass JUHUS «DyHKUMM U TpadUKW» TECHO
NeperieTaeTcsl ¢ JAPYrUMH JIMHUSAMH y4eOHOTro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHUs MaTtepuana. M3yueHue cTeneHHou,
NOKa3aTeIbHOM, JIorapuMUUecKol U TPUTOHOMETPUUYECKUX (YHKIIMMA, X CBONCTB
U rpadMKOB, UCIOJb30BaHUE (PYHKIUN NJIsl pelleHus 3a1ad U3 JPYruX yueOHBIX
IPEAMETOB U PEATBHOUN )KM3HHU TECHO CBSI3aHO KaK C MAaTEMATHYECKUM AHAIU30M,
TaK U C pelieHueM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OonbllIoe BHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTU MEXIY
pa3sTUYHBIMUA BEJIMYMHAMH, HCCIENOBaTh MOJyYeHHbIE (YHKIHMHU, CTPOUTH HX
rpaduku. MaTtepuan 3Tol comepKaTelIbHON JUHUM HAlleJIeH Ha pPa3BUTHE YMEHMI
U HaBBIKOB, IO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXKIY BEIMYMHAMU B
pasnmuuHoN dopMme: aHATUTHUYCCKOM, Tpaduyeckord W cioBecHO. Ero msyuenue
CIIOCOOCTBYET Pa3BUTHIO  AJNTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenbHass nuHUsA «Hayama MaremMaTHyecKoro aHalin3a» MO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYI KaK MaTeMaTUYECKHX, TaK W MPUKIAJHBIX 3a7a4,
JOCTYIHBIX OOYYaloNIUMCs, TaK KaK y HHUX TOSBISIETCS BO3MOXHOCTH CTPOWTH
rpaduKky  CIOXHBIX (YHKIHMA, OMpENeTsITh WX HAUOONBIINE W HAWNMEHBIIIHE
3HAUEHUs, BBIYUCIATH TUIOMIAAU (QUTYp U OOBEMBI Tell, HaXOAUTh CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHasg conaeprkareinbHas JMHHAS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEajJbHbIX CHUTYalWH,
MO3BOJISIET HAXOAWUTh HAWIYUIIEe pEIICHWE B NPUKIAAHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHalm3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (hOPMaIbHO-JIOTHUECKOTO H
KPEaTUBHOTO MBIIIUICHHsI, (POPMHUPOBAHUIO YMEHHMI pPACIO3HABATh MPOSBICHUS
3aKOHOB MaT€MAaTHKU B HayKe, TEXHUKE M HCKyccTBe. OOydarommuecs y3HAarT O



BBIJJAIONINXCA DPE3ybTaTax, IMOJYUYECHHBIX B XOJI€ PAa3BUTHS MATEMAaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUSL «MHOXECTBAa U JIOTUKa» BKJIIOYAET B
ce0si SJIEMEHThl TEOPUHM MHOXKECTB U MaTeMaTH4YeCKOW JIoruku. TeopeTuko-
MHOYXECTBEHHBIEC TIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTeMaTHUKH
U TpenjararoT HamOoJiee YHHBEPCAJIbHBINA SI3bIK, OOBEIMHSIONUNA BCE pa3ieibl
MaTeMaTUKu Hu €€ TPWIOKEHHUI, OHM CBA3BIBAIOT pa3HbIE MaTeMaTHYECKUE
JUCHUIUIMHBL W UX TPWIOKEHHS B eauHoe 1enoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTH OOy4YaromeMycss TOHUMATh TEOPETHUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTeMAaTHKU W HCIOJb30BAaTh €0 JJIS BBIPAXKEHUS CBOUX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MATEMAaTUKH KaK HAyKd CIEAyeT MpPHU3HATh
CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBAHHMM U CJICIOBAHUE OMNPEICIEHHBIM
npaBujaM  MOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKU CIOCOOCTBYET pa3BUTHUIO JIOTUYECKOTO MBIIIJICHUS
00ydJaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOT'O MBIIILICHHS.

B yuebHoM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAJIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOT'O0 MOJICIUPOBAHUS, KOTOPBIC IPU3BAHBI
crocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJENEH peaTbHbIX
CUTYyalluid, HCCIEAOBAHMS JTUX MOJENed C TMOMOIIBI0 ammapara aiareOpsl u
MaTE€MAaTHYECKOTO aHaln3a, WHTEPHPETALUMU IOJTYyYECHHBIX pe3yJbTaTroB. Takue
3a/1aHUs BIUIETEHBI B KXKJIBIA U3 Pa3[IeJIOB MIPOrpaMMBbl, IOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO MCHOJb3yeTcs Ui pEelIeHHs MPUKIAaAHbIX 3anad. [Ipu
pPEIICHUH  pEalbHbIX  MPAKTHYECKUX  3aJad  OoOydyarouluecss  pa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHHUE HAaxXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000IaTh HW  KOHKPETHU3HPOBATH  MPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHMIO HABLIKOB PEIICHHWS TPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Mpoliecce U3yUueHus: BCceX TeM yueOHOro Kypcea « Anredpa u Hauasa
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenme ydeOHOTO Kypca «Anrebpa W Hayajga MaTeMaTHUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Heaento), B 11
Kiacce — 136 yacoB (4 yaca B HEJIETIO).



COAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciia v BbIYMCICHUSA

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOH, MPOIICHTHI,
OeckoHeuHble mnepuoanyeckue Apodu. [lpumeHenue npoOel M MPOLIEHTOB IS
peLIeHus NPUKIaAHbIX 3a/1a4 U3 PA3JIMYHbBIX OTPACIIEN 3HAHUNU U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PanvoHanbHbIE YW UPpAUMOHAIBHBIE YHCIA.
ApudmeTndyeckue  omnepanuu ¢ JCUCTBUTEIBHBIMH  YHCIamMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKHUIKA U OLIEHKA PE3YyJIbTaTa BHIYMCICHUMN.

Crenenp c uenbiM nokaszareneMmM. bunom Herotona. HWcenonb3oBanue
noaxoAsed GopMbl 3aMUCH AECHCTBUTEIBHBIX YHUCEIT I PEIICHUS MPAKTHUYECKUX
3a7a4 U MPEJICTABICHUS JAHHbBIX.

ApudmeTndeckuii KOpeHb HaTypaJbHOU CTETICHH U €T0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM TMOKa3aTeaeM M €€ CBOWCTBa, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudgm uymcna. CpoiictBa jorapudma. JlecaTuyHble U HATypajbHbIE
Jorapudmel.

CuHyc, KOCHUHYC, TAH[€HC, KOTAHI€HC YUCJIOBOI0 apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAHI'€HC YHUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHuUs. YpaBHEHUE, KOPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE YpaBHEHHMS M YpaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METOJBI PEIICHUS LENbIX U APOOHO-PAIIMOHAIIBHBIX YPaBHEHUN U
HEPABECHCTB. MHOrO4YIEeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOro4jicHa Ha
MHOIOWIeH C ocratkoM. Teopema be3dy. MHOrouiaeHsl C  LEIbIMU
kod(punmenramu. Teopema Buera.

[IpeoGpazoBaHs YUCIOBBIX BRIPAKECHHH, COAEPKAITUX CTETICHU M KOPHHU.

HppaunonansHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHHS] MOKA3aTEeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIpAKEHUIA, CONEPKAIIHNX JIOTAPUPMBI.
Jlorapudmudeckue ypaBHEHHS. OcHoBHBIE METOJIbI peIIeHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHE hopMyIIBI. IIpeobpaszoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHUN. PenieHre TpUroHOMETpUYECKUX YPABHEHU .



Pemienue cucreM IMHENMHBIX YypaBHEHMH. Marpuma CUCTEMBI JIMHEHHBIX
ypaBHeHHil. OmpenenuTens MaTpUlbl 2X2, €ro TE€OMETPUYECKHH CMBICI H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, TPUMEHEHHE ONpPENETUTENs ISl PEIIeHUs
CUCTEMBbI JIMHEMHBIX YypaBHEHUW. PelleHue NpUKIagHBIX 3a4a4 € IOMOLIBIO
CHUCTEMbI JIMHEHMHBIX ypaBHeHUU. HcciaenoBaHue IMIOCTPOCHHOW MOJEIU €
MOMOILBIO MaTPHUIL U OIPEJIETUTENIEH.

[TocTpoeHne maTeMaTHYECKUX MOJEIEH PEallbHOM CUTYalUH C IOMOIIBIO
YPAaBHEHUN U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3a/lad M3 pa3IMyHbIX O0JacTeil HayKu M peaibHOU
KU3HU.

DyHKIUH U rpaduKku

OyHkIus, crnocoObl 3aaanus (yHkuu. B3aumMHO o00paTHble (QYHKIMH.
Komnosunust Qyskiuii. I'paduk  QyHkiuu. SnemeHTapHble MNpeodOpa3oBaHUs
rpadukoB QyHKIHUIA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomMesxkyTku 3HaKonocTostHCTBA. YETHbIe U Heu€THbIe GyHKIMU. [lepuoanueckue
¢ynkiuu. TIpomMexyTKM MOHOTOHHOCTH (PYHKIIMM. MaKCUMyMbl U MUHUMYMBI
¢ynkiuu. Hanbomnpiee n HauMeHbllee 3Ha4eHHs] QYHKIIMU HA TPOMEKYTKE.

JluneitHasi, KBajapaTU4Hass W APOOHO-IMHENHas (QyHKIMH. DIeMeHTapHOe
UCCJIEIOBAaHUE U MTOCTPOCHUE UX IPAPHUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IENbIM ToKa3areiaeM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHA N-OH cTeneHH Kak (YHKIMU OOpaTHOM
CTEIEHU C HATYPaJIbHbIM [TOKA3aTEIIEM.

ITokazarenbHast u Jorapudmuyeckas (QyHKIIMHA, WX CBOWCTBA W TIpadUKH.
Hcnons3oBanue rpadukoB PyHKIUH 71 PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPY>KHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKUX
(YHKIIUH YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCHMOCTA B pEaJbHBbIX Ipoleccax M SBICHUSX.
I'paduiku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4YeCKOI0 aHAIN3A

ITocnenoBaTeABHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTU4YECKOM UHAYKIUU. MoHOTOHHBIE " OrpaHUYEHHBIE
MIOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHUS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHanm3a 0ECKOHEUHO MaJIbIX.

ApudmeTtnueckas u reoMeTpuyeckas mnporpeccuu. beckoneuno yoObiBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YOBIBAIOIICH T'€OMETPUUYECKON
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
poLeHTOB. Mcnonb30BaHWE MPOrpEecCUH Uil  PEIICHHs] pPEabHbIX 3a]ad
IIPUKJIAJHOIO XapaKrTepa.



HenpepoiBubie (yHkIuM U uX cBoWcTBa. TOukM pa3pbiBa. ACHUMMOTOTHI
rpadukoB QyHkuui. CBoicTBa (YHKLUMI HENpEpBIBHBIX Ha oTpe3ke. Meroa
MHTEPBAJIOB I pELICHUsA HepaBeHCTB. I[IpuMeHeHHe CBOWCTB HENPEPBIBHBIX
(GyHKUMN 11 peleHus 3aaay.

[lepBas u BTOpas npousBoaHble GyHKIMU. OnpeneneHue, reoMeTpUuIeCcKu u
(bu3nUecKuil CMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeNbHOU K rpaduKy (QyHKIHH.

IIpousBogHbIE  DJIEMEHTAapHBIX byHKIUH. IIpousBogHass  CyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIUH.

MHoxecTBa U JIOTHKA

MHoxecTBO, onepanuy HajJ MHOXECTBAMM M HX CBOMCTBA. Jlnarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETMKO-MHOYKECTBEHHOIO — ammapara i
ONMCAaHUA pPeEaJbHBIX IPOLIECCOB U SBJICHUW, NPU PELICHUM 3ahad U3 JAPYyTrux
y4€OHBIX MTPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIE YPAaBHEHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbubie u nensle yucna. [IpumMeHeHre NpU3HAKOB JEIUMOCTH LIEJIBIX
gyuces, HauOonpimmii oOmuit nenurens (namee — HOJl) u HammeHblee oOiee
kpaTtHoe (nanee — HOK), octatkoB o monynto, anroputMa EBkinna st pemenus
3a/1a4 B LEJIBIX YHCIIAX.

Kommnekcubie uucia. AnreOpawdeckas W TpUTrOHOMETpUYecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hcla. ApUPMETHUYECKHE OIepalu ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil creneHn U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YHCEIT JIsl pelieHusT (PU3NIECKUX U TeOMETPUUYECKUX 3a]1aY.

YpaBHeHUs] 1 HEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YpaBHEHUW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEl  TPUTOHOMETPUYECKHX  YpPaBHEHHH C  TIOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUroHOMEeTpUIECKUX HEPABEHCTB.

OCHOBHbIE METOAbl PELICHHS TOKa3aTeJAbHBIX U  JIOrapu(pMUYEcKuX
HEPABEHCTB.

OcCHOBHbBIE METO/IbI PEUIEHUS UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PELICHUS] CUCTEM U COBOKYIHOCTEHW palMOHAIbHBIX,
UppaIMOHANBHBIX, MOKA3aTEIbHBIX U JTOTAPU(PMUUECKUX YPABHEHUM.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMMU.



IIpumeHeHnne  ypaBHEHUN, CHUCTEM U HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HayKu U peanbHOU
KU3HU, UHTEPIPETALMS IOJTYYCHHBIX PE3YIIbTATOB.

DyHKUNM U TPaPUKH

I'padux xomnoszumuu ¢GyHkuii. ['eomerpuueckue o0paspl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKINU, UX CBOMCTBA U TpaduKy.

['padprueckre MeTonbl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI pELIECHU 3a]1a4y C TapaMeTpPaMHu.

Hcnonb3oBanue rpagukoB (QYHKIUH JUIsl UCCIIENOBAaHUA TMPOLECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPHU PEIICHUU 3alad U3 JPYruX ydeOHbIX
IPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaJu3a

[IpumeHeHue NMpou3BOAHON K MCCIAEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMbl.  Haxoxaenue  HauOonbllero W HAaWUMEHBIIETO  3HAYCHUMN
HENPEpPhIBHON QYHKIIUU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXOXKACHUS HAWIy4dllero pEuIeHUus B
OPUKIAOHBIX 3a7ayax, I OIPENENIeHUs] CKOPOCTM W YCKOpPEHHMs Ipoliecca,
3a1aHHOTO (HOPMYJION WK TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. IlepBooOpasHble
arieMeHTapHbIX QyHKIuMH. [IpaBria HaxoxeHUs IepBOOOPA3HBIX.

HuTerpann. I'eomeTprueckuii CMBICJI MHTErpaa. Beruucnenue
ornpenenéHHoro nuTerpaia no gpopmysne Hetotona-JleiOnuna.

[IpumMeHeHne uMHTErpaja A HaXOKICHHUS IUIOIajell MmiIockux ¢Guryp u
00BbEMOB TEOMETPUUSCKHUX TEII.

[Ipumepnbr pemenuit auddepeHIUATBHBIX ypaBHEHUNH. MaTeMaTtuueckoe
MOJICIMPOBAHME pEalbHBIX IPOLECCOB C MOMOLIBI0 U depeHIanIbHbIX
ypaBHEHUH.



INTAHUPYEMBIE PE3VIJIbTATbI OCBOEHMA VYUYEBHOI'O KYPCA
«AJIT'EBPA n HAUYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBIM YPOBEHL) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpazkaIaHCKOT0 BOCTUTAHUA:

c(hOpMUPOBAHHOCTD IPAXKJAHCKOM MO3ULIMKU 00YYaIOIIEeTrocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HAa  POCCHUHCKOro  oOIecTBa,  MPEACTABICHUE O
MaTeMaTHYE€CKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUMH,
Opoleayp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHUe
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C WX
(GYHKIIUSAMH U Ha3HAYCHHUEM;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAXKIAHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIIJIOMY M HACTOSIIEMY POCCHUMCKONW MaTeMaTUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHXKCHUSIM POCCUHCKMX MAaTEMAaTHKOB M POCCUMCKON MaTEeMaTUYECKOU IITKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTIKEHUM B JAPYTUX HAyKax, TEXHOJOTHUSX, cdepax
HSKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapojna, c(hopMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO TMOBEICHHUS, CBSI3AHHOTO C MPaKTUYECKUM
NPUMEHEHHEM JOCTWKEHUW HAayKH U JeATEIbHOCTHIO YUYEHOTO, OCO3HaHHUE
JUYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYyIIETO;

4) 3¢TeTHYECKOr0 BOCTIUTAHUS:

ACTETHUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYas AICTETHKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj/1au, PEIICHUH, pacCyKJAeHUH, BOCIIPUUMINBOCTD
K MaTeMaTHYECKUM acTIeKTaM Pa3uYHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCHUTAHNS:

c(hOpPMHPOBAHHOCTh yMEHHUS TPHUMEHSATh MaTeMaTUYeCKUe 3HAHUS B
WHTEpEcax 3I0pOBOTro 1 6€30macHOro o0pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JIOPOBBIO (3I0POBOE IHMTAaHHE, COATAHCHPOBAHHBIN PEXUM 3aHATHH W
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTh), (DU3UYECKOE COBEPIICHCTBOBAHNE
MIPU 3aHATUSAX CIOPTUBHO-030POBUTENBHOMN AEATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYAOJIIOOUS, HHTEpPEC K
pa3nuuHbIM  cpepam  NMPOoEeCCHOHAIBHOW  JAESATEIBbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MNPUIOKEHHUSIMU, YMEHUE COBEPIIATh OCO3HAHHBIM BBIOOP
Oynyuieit mpodeccur U pean30BbIBaATH COOCTBEHHBIE )KU3HEHHBIC TLIAHBI,



TOTOBHOCTH M CIOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3OBaHHMIO |
caMo00pa30BaHUIO Ha MPOTHKEHUH BCEH JKM3HM, TOTOBHOCTH K AaKTHBHOMY
YYaCTHIO B PEIICHUHU MPAKTHYECKHX 3a/1a4 MATEMAaTHYECKOM HAIIPaBICHHOCTH;

7) IKOJIOrH4€eCKOro BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh  SKOJIOTUYECKOH  KYJIbTYphbl, IMOHMMAaHHE BIIHMSHUS
COITHATbHO-D)KOHOMHUYECKUX TPOIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIBLHOM
Cpefibl, 0CO3HAHKE TII00ATBHOTO XapaKTepa SKOJOTHUCCKUX MPOOIIEM, OPHEHTAIHS
Ha MPUMEHCHHME MaTeMaTHYCCKMX 3HAHWH IS pelieHus 3agad B 001acTH
OKpYJKaloIled Cpeapl, IUIAHUPOBAHME IIOCTYNIKOB M OIEHKH HX BO3MOXKHBIX
HOCJIEICTBHI TSI OKPY>KaIOIIEH CPEIbL;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

Cc(OPMHPOBAHHOCTE MHPOBO33PEHHUSA, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHOM  NPAKTUKH, ITOHHMaHHE
MaTeMaTHYECKOW HAyKH Kak CGepbl YeOBEYECKON IeATEIbHOCTH, JTaloB €€
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS I[MBHJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTH4eCKOH KyIbTypOl KaK CpEICTBOM IIO3HAHHMS MHpA,
TOTOBHOCTH OCYIIECTBJIATh IPOEKTHYIO W HCCIEHOBATENLCKYIO IESATEIBHOCTE
HHIABUIYaAIbLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jornueckue aAeicTBU:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKKM MATEMaTUYECKHUX
OOBEKTOB, TOHSTHI, OTHOUIEHUW MEXAY TMOHATUIMH, (POPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiIacCU(pUKAIIH,
OCHOBaHHUS NIl 000OIICHHS U CPABHEHUSI, KPUTEPUH TIPOBOJUMOTO aHAIN3a;

BOCIpUHHMMATh,  (HOPMYIUpPOBaTH U  NPEOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE U OTPULIATEIIbHBIC, €AMHUYHbBIC, YACTHBIE U OOIIKE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUECHUI, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTebCTBA MATEMATUYECKUX YTBEPKIACHUI
(OpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh ApPIyMEHTAIMIO, IPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHS U BHIBOJIBI;

BBIOMpATh CINOCOO perieHuss y4dyeOHOM 3ajauu  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB  pEUIEHUs, BbIOMpaTh HauOoyiee MOAXOMAIIMA € y4€ToM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



Ba3oBrble ucciienoBatesbCKue 1eiicTBUA:

MCIIOJIb30BaTh BOIPOCHl KAaK HCCIEI0BATEIbCKUI WHCTPYMEHT IO3HAHUS,
(GopMynHpoBaTh  BOOPOCHI,  (QUKCUpYIOIIME  MPOTHBOpPEUYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOPMHUPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3UIIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATEIbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1Yy OOBEKTaMH, SIBICHUSIMH, TIPOLECCAMU;

CaMOCTOATENbHO (OPMYITUPOBATh OOOOLIEHUSI U BBIBOABI IO pPE3yJbTaTaM
OpOBENEHHOTO  HAONMIOJIEHUS, HUCCJEJOBAaHUS,  OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U O00OIICHHIA;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbIABUTATH
IPENONIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ nndopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIsl pEUICHUs 3a/1auu;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMAaTU3UPOBaTh M HUHTEPIPETUPOBATH MH(POPMALMIO PA3NIMYHBIX BHUIOB U
dbopM npeacTaBieHuUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, TPEJCTABIATh €€ B Pa3IMYHBIX (PopMax,
WLTIOCTPUPOBATH TPadhUUECKH;

OLICHUBATH HaJEKHOCTh uH(pOpMaIuu () CaMOCTOSITEIBHO
c(hOpMYITHUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJbHbIEe YUeOHbIe eiCTBHS

OO01menue:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMHU H
IEeJIIMHA OOIICHUs, SICHO, TOYHO, TPaMOTHO BBIpa)KaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAYy pEIICHUs 3a7adyH,
KOMMEHTHPOBATh MOJIYYECHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOIIPOCHI 110 CYIIECTBY OOCYKITaeMOM TEMBI,
mpoOJieMBl, perraeMoN 3ajladd, BBICKA3bIBATh HJICH, HAICIICHHBIE Ha ITIOHUCK
pEIIeHUS, COMOCTAaBIATh CBOM CYXKICHUS C CYXKICHUAMHU JPYTHMX YYaCTHHUKOB
auajnaora, oOHAapY)KMBAaTh Pa3jIudue M CXOJICTBO TO3WIHMHA, B KOPPEKTHOH (opme
dbopMyITHpPOBATH pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEIICHUS 3aJaud, SKCIEPUMEHTA, UCCIIEI0BAHMS,
MPOCKTa, CAMOCTOSITEILHO BBIOMPATH (GOpMAT BBICTYIUICHHS C YYETOM 3aaad
Mpe3EHTAIIMU 1 OCOOCHHOCTEN ayIUTOPHH.

PerHﬂTHBHbIe YHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IUJIaH, AITOPUTM PEIICHUS 3a]a4M, BEIOUPATh CIIOCOO pemIeHus C
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH
U KOPPEKTHPOBATh BAPUAHTHI PELIEHUH C Y4ETOM HOBOW MH(OpMALUK.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIaJIeTh  HABBIKAMHU  TO3HABaTENIBHON  peduiekcuu  Kak  OCO3HAHHS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILIECCOB, WX PE3YNbTATOB, BIAIETh
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS Tpolecca W pe3yjbTaTa peleHus
MaTeMaTUYeCKOW 3a/1auH;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, JaHHBIX,
HaNCHHBIX OITUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBHUE PE3YNIbTaTa IEIH U YCIOBHUAM, OOBSICHITH IPUYHUHBI
JTOCTY)KCHUS WM HEAOCTH)KCHHUSI PE3yNIbTATOB JCSITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONH W WHIVMBUIYAIBHON
paboThl TpU pemieHWH YYeOHBIX 3a7ad, TNPUHUMATh I[eJIh COBMECTHOMU
NESTENbHOCTH, TUIAHUPOBATh OPraHU3aIMI0 COBMECTHON paboThl, pacrpenesiTh
BUIBI paboOT, JIOrOBapUBATHCS, OOCYKAATh TMPOIECC W PE3ynbTaT PpaloTHl,
0000111aTh MHEHUSI HECKOJIbKUX JTIIOJIEH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboTel (00CykIeHHs, 0OMEH MHEHUH,
«MO3TOBbI€ IITYPMBI» ¥ HWHBIE), BBINOJIHATH CBOK 4YacTh pabOTHl U
KOOPJIMHUPOBATh CBOU JACHCTBUSI C JPYTMMHU YIEHAMHU KOMAaHJbI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIajJa B OOIMIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy o6Oyuenus B 10 kiacce oOy4aroumuiicss TOJNYYUT CIEIYIOUTUE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayalla MaTeMaTUYECKOTO aHAITN3ay:

Yucsa 1 BbIYUCTICHUS:

CBOOOJTHO OMNEPUPOBATH TOHATHIMHU: PAIIMOHAIBHOE YHCIIO, OCCKOHEYHAS
nepuogudeckass JapoOb, TPOIEHTHI, HPPANHOHATFHOE YHCIO, MHOXECTBA
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHUCEI, MOJYJIb IEMCTBUTEIBHOIO YHCIIA;

NPUMEHSATh JIpOOM W TPOLEHTHI IS PEIICHHS MNPUKIAAHBIX 3adad M3
Pa3IMYHBIX OTPACICH 3HAHUN U PEATbHOM KU3HU;

MIPUMEHSTh NPUOTNKEHHBIE BRIUUCICHUS, IPABUIIA OKPYTIICHUS, IPUKUIIKY U
OILICHKY pe3yJibTaTa BbIYMCIICHUI;



CBOOOJHO ONEpPUpPOBATh TMOHATHEM: CTENEHb C LENbIM IOKa3aTeseM,
MCIIOJIB30BaTh MOAXOAAIIYIO0 (DOPMY 3aMUCH NEUCTBUTENIBHBIX YUCEI ISl PEIICHUS
MIPAKTUYECKUX 3a]1a4 U MPECTABICHUS JaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUI KOPEHb HATypaJbHOU
CTEIEHU;

CBOOOJTHO OINEPUPOBATH MOHSATHUEM: CTENIEHb C PALIMOHAIBHBIM MOKA3aTENIEM;

CBOOOJIHO ONEPUPOBATH NOHITUSIMU: JIOTAPU(PM YUCIHA, AECITUYHBIE U
HaTypajbHbIEC JTOrapu(pMbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOI'O apryMEHTa,

ONEPUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YMCIOBOTO
apryMeHTa.

YpaBHeHUs] M1 HEPABEeHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHIMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPaBHEHUS-CIIEACTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTh pa3jM4Hble METO/Abl PEIICHHS pPAIlMOHAJIBHBIX W JIpPOOHO-
palMOHANBHBIX YpPaBHEHWH, NPHUMEHATh METOJ HMHTEPBAJIOB [Jis PELICHUS
HEPaBEHCTB;

CBOOO/IHO OIEpUpPOBATh MOHATUSAMHU: MHOIOWIEH OT OJHOM INEepeMEHHOH,
MHOTOWIEH C LEeIbIMH Kod((PHUIMEHTaMu, KOPHM MHOIOWIEHAa, HPUMEHSATh
JI€JICHUE MHOTOWICHA HAa MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
IUIs PELICHUS 3a/1ad4;

CBOOOIHO ONEpUpOBaTh MOHATUAMU: CHUCTEMa JIMHEMHBIX YypaBHEHUH,
MaTpula, ONPENENUTENb MaTpULbl 2 X 2 U ero IeOMETPUYECKUH CMBICIH,
UCMOJIb30BaTh CBOWCTBA OMNpEAENHuTeNs 2 X 2 1 BBIYUCIECHUS €Tr0 3HaueHus,
IPUMEHATh ONPENCIUTENN Uil PEUICHUS CUCTEMbl JIMHEWHBIX YPaBHEHUH,
MOJEJIMPOBATh PEAIbHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
UCCJIE0BAaTh IIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MAaTPULl U OIPEACIUTEIICH,
MHTEPIIPETUPOBATD IOJyYECHHBIW PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUH C KOPHSAMH [UJIsi MPeoOpa3zoBaHUs
BBIPAKCHUU;

BBITOJIHATH IPEOOPA30BaHMSI YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTETICHHU C
palMOHAIBHBIM I10KA3aTEeNIEM;

UCIIOJIb30BATh CBOMCTBaA aorapumMoB JUIS npeoOpa3zoBaHus
Jorapu(MUUYECKUX BBIPAKEHUH;

CBOOOIHO ONEpUPOBaTh MOHATUSAMU: HppaIOHANbHbBIE, MMOKa3aTelbHbIE U
JorapuMHUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TOMOIIbIO PABHOCUIIbHBIX
IIEPEX0I0B WIIA OCYIIECTBIISAS IPOBEPKY KOPHEW;



MPUMEHATh OCHOBHBIE TPUTOHOMETPUYECKUE (OPMYIIBI JIsi TpeoOpa3zoBaHuUs
TPUTOHOMETPUYECKUX BBIPAKEHUH;

CBOOOJHO ONEpPUPOBATH MOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE,
OPUMEHATH  HeoOXoAaumble (GOpPMyNbl IS pEHIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJIENIUPOBATh pEalbHbIE CHUTyallUM Ha $3bIKE anreOpbl, COCTABIATH
BBIDAKEHHUS, YpPAaBHEHMs, HEPAaBEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCMHOJIb30BaHUEM almapara aireophl.

DyHKIUHN U TpaPUuKu:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (QYHKIMH, KoMmHo3uuus GyHKUMA, Tpaduk GyHKUIUH,
BBITIOJTHATH DJIEMEHTapHbBIE TIpeoOpazoBanus rpadukoB GpyHKINH;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OOJACTH OMPENEICHUS U MHOXXECTBO
3HaYeHUH (PYHKINU, HYTU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOO/IHO OIEpPUPOBATh TMOHATHSAMH: YETHBIE M HEUYETHBIE (DYHKIUH,
nepruoandeckue QyHKIH, TPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI U
MUHUMYMbI (YHKIIUM, HauOoIblliee W HAWMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKLMS C HATypaJbHBIM U
LEeJIbIM TOKa3aTesieM, Ipa@uK CTeNeHHOW (YHKIMM C HATypaJbHbIM W LEJIbIM
nokaszaTeneM, rpaduk KOpHA n-oi cTeneHu Kak (yHKIUM OOpaTHOM CTEHEHH C
HaTypaJIbHBIM I10Ka3aTeJIeM;

ONepUpOBaTh MOHATHUSAMHU: JIMHEHHAas, KBaApaTW4yHas M JApOOHO-THMHEHHas
(YHKIMH, BBIMOIHITH 3JIEMEHTAPHOE MCCIIEJOBAHUE U IIOCTPOEHUE UX IPaPUKOB;

cBOOO/IHO OIEpUpOBaTh MOHATHSMM: IOKa3aTelbHass M Jorapudmuueckas
GbyHKIIMKM, WX CBOWCTBA W TpaduKy, HWCIOJB30BaTh WX Tpaduku I perieHus
YpaBHEHUM;

CBOOO/IHO ONEpPUPOBATHh MOHATHUAMU: TPUTOHOMETPUUECKAST OKPYKHOCTb,
orpesiesIeHue TPUTOHOMETPUUECKUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCTOJb30BaTh TIpaduku QYHKIUH JJI1  HMCCIEAOBAaHUS TPOLECCOB U
3aBHCHMOCTEW MpU PEIICHUHU 3334 U3 APYTruX y4yeOHBIX MPEIMETOB U peanbHOMN
’KU3HH, BBIpAXKaTh (hOpMyJiaMU 3aBUCHUMOCTH MEK/y BEJIMUYNHAMU;

Hayana MaTeMaTH4eCcKOIro aHAJIU3A:

CBOOO/IHO ONEpUpOBaTh MOHATUSAMU: apumMeTndeckass M TeoMeTpudecKas
nporpeccusi, 0eCKOHeUHO yObIBaroIiasi reOMeTprUecKas Mporpeccusi, TMHEHHbBIN U
HKCMOHEHUUATBHBINA POCT, (POpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCHH JJISi PEIICHUs peaNbHbIX 3aJad MPUKIATHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMU: MOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENBHOCTEN, MOHOTOHHBIE M OrPAaHWYEHHBIE IIOCIJIEIOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUsS MAaTeMaTH4YECKOI0 aHaju3a KaK aHaiau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO ONEpUpPOBATh TMOHSATUAMM: HENPEPHIBHbIE (QPYHKIUH, TOYKH
paspeiBa rpaduka GyHKUMU, ACUMIITOTHI rpaduka QpyHKINY;

CBOOOJHO OINEPUPOBATH MOHATHEM: (PYHKLHUS, HENpEpbIBHAs Ha OTpPeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI pEeUICHUs 3a/1ay;

CBOOOJTHO OMEpUpPOBaTh TMOHATUSMM: TIEpBasi W BTOpas MPOU3BOJHBIC
GyHKIMHU, KacaTenbHas K rpaduky QyHKINY;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (QYHKIHA, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIIUNA;

UCIOJIb30BaTh T€OMETPUUYECKUM W (U3MUECKUI CMBICT MPOU3BOAHOM IS
peuieHus 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJTHO  ONEpPUPOBATh  MOHATUSMHU:  MHOXECTBO, OIEpaluu  Haj
MHOKECTBAMU;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJi1 ONUCAHUS PEaTbHBIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YUEOHBIX MPEIMETOB,;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OIMpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, 10KA3aTEIbCTBO, PABHOCUII bHBIE
ypaBHEHUS U HEPABEHCTBA.

K konny oOyuyenus B 11 kiacce oOyuaromuics TMOJYYUT CIEAYIOIINE
NpEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM paboyeil mporpaMMmbl y4eOHOTO
Kypca «Anredpa u Havajia MaTeMaTHYECKOTO aHATN3ay:

Yucia ¥ BbIYUCTCHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATUSIMHU: HATypaJlbHOE U 1I€JI0€ YHUCIIO,
MHOECTBAa HATYpPaJbHBIX M LEJbIX YHCEN, UCIOIb30BATh MPU3HAKUA AECITUMOCTH
uensix yucen, HOJl 1 HOK HaTypallbHBIX 4Mcen sl pelieHus 3aj1ayu, IpUMEHSTh
anroput™ EBKnnna;

cBOOOIHO OIEpHUpOBaTh MOHATHEM OCTaTka [0 MOJYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHUSAMHU: KOMILJIEKCHOE YHCIO U MHOXECTBO
KOMIIJIEKCHBIX YHCEJN, MPEACTABISITh KOMIUIEKCHBIE YHCIa B aJIreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHIIOIHATH apU(PMETHUECKHUE ONEPaLi C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH MOHSTUSIMHU: HPPALMOHAIBLHBIC, TMOKa3aTeIbHBIE U
norapumuyeckre HEPaBEHCTBA, HAXOAWTh MX PEHIEHUS C  [OMOUIBIO
PaBHOCUJIBHBIX MTEPEXO/IOB;

OCYHIECTBIIITh OTOOp KOpPHEH TMpU PEHICHUU TPUTOHOMETPUUECKOIO
ypaBHEHUS,

CBOOOJIHO OINEpPUPOBATH TOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRO,
MPUMEHSITh  HEOOXOAUMble  (POPMYJbI  JJIsi  pElIeHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHHUI U HEPABEHCTB;

pelarthb paloHalbHbIE, VMppaldoOHAIIbHBIE, MokasaTeJbHEbIE,
norapumMuyYeckue W  TPUTOHOMETPUUECKHE YpPaBHEHUST U  HEPABEHCTBA,
coAepkale MOAYyJIU U TapaMeTphl;

MPUMEHATH rpadrUuecKrue METOIbI JIJIsl PEIICHHUS YPaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMmeTpaMu;

MOJCIMPOBATh pEAIbHBIC CHUTYallMM Ha S3bIKE anreOpbl, COCTaBIISITH
BBIPAXKCHMS, YpPAaBHEHMs, HEPABEHCTBA M HX CHCTEMBl IO YCIOBUIO 3aJayH,
UCCJIEJIOBAaTh IIOCTPOCHHBIE MOJEIM C UCIIOJB30BAHUEM armapara ajireopsl,
UHTEPIPETUPOBATH MOJIYUYECHHBIN PE3ybTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKW KOMIO3UIIMK (PYHKIIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICOBAHUS M CBOMCTB KOMIIO3UIIMH JIBYX (DYHKITHI;

CTPOUTH TEOMETpHUYEeCKHe o00pa3bl ypaBHCHHH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  ONEPUPOBATh TMOHATHUAMH: TpaduKU TPUTOHOMETPUUCCKHUX
dynKmi;

NPUMEHATh (QYHKIHUH JJII MOJCIUPOBAHUS MW MCCICAOBAHUS peaTbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCKOIro aHaJIM3a:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAMMEHbIIIee 3HAaUCHUS (PYHKIIMU HEMPEepPbIBHON Ha
OTPE3KE;

WCMOJIb30BAaTh IPOU3BOJAHYIO JUII HAXOXICHUS HAWJIYUIIEro pPEIICHUS B
NPUKIAJHBIX, B TOM 4YHCII€ COLMAJIbHO-DKOHOMHYECKHX, 3ajayax, It
OmpeAeeHUs] CKOPOCTH M YCKOPEHHs IIporecca, 3adaHHOro Qopmynon wiu
rpauKoMm;



CBOOOJHO ONEpUpPOBATh MOHATUSAMH: TEPBOOOpa3Has, ONpPeAeIEHHBIMI
UHTErpaj, HAaXOAWTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKUMHA W BBIYHUCIATH
uHTerpai no popmyne Hetotona-Jleitonuna;

HaXOJUTh IUIOWAAN TUIOCKUX (UTYyp U OOBEMBI TE€N C MOMOIIBIO UHTETpalia;

UMEThH MPEICTABICHUE O MATEMATUYECKOM MOJEIMPOBAHUMN HA MPUMEPE
cocrtaBiieHus U pepeHuranbHbIX YpaBHEHUIH;

pemaTe NpUKIAAHBIE 3aJa4d, B TOM YHUCJE COLMUAIbHO-3KOHOMHYECKOIO U
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMATUYECKOTO aHAJIN3a.
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t[]=16
[ToBTOpEHuUE, http://school-
10 0000111eHNE, 16 5 collection.edu.ru/catalog/?class[]=53&subjec
cucTeMaTu3anus t[l=16
3HaHUU
OBILIEE KOJIMYECTBO
YACOB IIO 148 11

[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHnTpoJbHbie
padoThbI

[[MHOkecTBO, OTnepaiy Ha/l
MHOYECTBAMH M X CBOMCTBA

Juarpammsl Ditniepa-Benna

[IpuMeHeHne TeopeTUKo-
MHOY»ECTBEHHOT'O arrapara Jjs
peuieHus 3aaa4d

Parmmonanpusie uncina. OOBIKHOBEHHBIE
U JIECATUYHBIC TPOOH, TIPOTICHTHI,
OECKOHEYHBIC TTEPUOTUUECKHUE TPOOH

Parmmmonansubie uncia. OOBIKHOBEHHEIE
U JIECATUYHBIC IPOOH, TIPOIICHTHI,
OECKOHEYHBIC TIEPUOTUUECKHIE TPOoOH

[Ipumenenwue mpoOeit U MPOIEHTOB /s
penieHus MPUKIAIHBIX 3a1a9

[Ipumenenne mpoOeit U MPOIEHTOB /s
penieHus MPUKIAIHBIX 3a1a9

JleicTBUTENBHBIC YHCIIA.
PanmionansHbIE ¥ HppalMOHATBHBIC
qucia

Apudmernueckue onepauu c
JNeHUCTBUTENbHBIMH YHCIAMU

10

Moynb 1€MCTBUTENBHOTO YUCIIA U €r0
CBOIiCTBa

11

[TpubnmxEHHBIE BRIYUCIICHUS, TIPAaBUIIA
OKpPYTJICHUS, PUKUJIKA U OLIEHKA
pe3ynbTaTa BRIYUCICHUN

12

OCHOBHBIE METO/1bl PEILIEHHS LIENIbIX U
JIpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PELIEHUS LENbIX U
JIPOOHO-PAlIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcHoBHEBIC MCTOABI PCIICHUA LCJIbIX U




JIPOOHO-PAMOHAIBHBIX YPAaBHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTo4YJIEHAa HA MHOTOYJIEH C
ocratkom. Teopema be3y

16

MHOTO4JIEHBI C LETBIMH
koapduuuentamu. Teopema Buera

17

Pemenne cucreM JJUHEHHBIX
YpaBHEHUU

18

Pemenne cucreM JJUHENHBIX
YpaBHEHUU

19

Martpuia cucTemMbl TUHEWHBIX
ypaBHeHUH. Onpenenurenab MaTpULbl
2x2, ero reOMeTpUYECKUIN CMBICI U
CBOMCTBA; BHIYMCIIEHUE €TI0 3HAUEHUS

20

Onpenenurens MaTpULbl 2X2, €ro
T€OMETPHUYECKHI CMBICIT U CBOWCTBA;
BBIUMCIICHUE €r0 3HAYCHUS

21

[IpuMenenne onpeaenuTens Iist
PEIICHHA CUCTEMBI JIMHENHBIX
ypaBHEHUU

22

Pemenue npukiaaHbixX 3a1a4 ¢
MTOMOIIBIO CUCTEMBI JINHEHHBIX
ypaBHEHUU

23

Pemenue npukiaaHbIx 3a1a4 ¢
MTOMOIIBIO0 CUCTEMBI JIMHEWHBIX
ypaBHEHUH

24

KontponbHas padoTa: "PanronanbHbie
ypaBHEHUs U HepaBeHCTBA. CHUCTEMBI
JIMHEHHBIX ypaBHEHUI"

25

OyHKIHMS, CIOCOObI 3aAaHNs (YHKIIHH.
B3aumHo oOpaTHbIe QYHKIIHH.
Kommno3unus ¢pyHkumit

26

I'paduk pyHkimu. JaemMeHTapHbie
npeoOpazoBanus rpaduKoB HyHKIIHIA

27

OO6nacte onpesieIeHuss U MHOKECTBO
3HayeHud pyHkuuu. Hymu pyHkmm.
IIpoMexxyTKH 3HAaK MOCTOSHCTBA

28

UYErHble 1 HeUETHBIE (DYHKITHH.
[Tepuoauueckue QyHKIUU.
[TpoMexyTkr MOHOTOHHOCTH (PYHKIIUU




29

MaxkcuMyMBbl 1 MUHUMYMBI (DYHKIINH.
Hauboubiiee 1 HanMeHblee 3HAYCHUE
(GyHKIMHU Ha TPOMEXKYTKE

30

JIuneiiHas, kKBajpaTUyHas ¥ IpoOHO-
TUHEWHas QYHKIHH

31

DNeMEeHTapHOE UCCIIEIOBAaHUE U
MOCTpPOEHHE TPadUKOB ATUX QYHKIHUN

32

DeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOEHHE TPAPHUKOB ATUX QYHKIIUH

33

CrelneHsn ¢ 1eIbIM T0Ka3aTeieM. buHoMm
HrroTtona

34

CrerneHsn ¢ 1eIbIM IToKa3aTeieM. buHoM
HrroTtona

35

CrenenHas QyHKIMS C HaTypaJlbHbIM U
LeNbIM NoKasaTeseM. E€ cBolicTBa U

rpaduk

36

KounTponbnas padora: "CreneHnHas
¢byukuus. E€ cpoiicTBa u rpaduk”

37

Apudmernueckuit KOpeHb
HaTypaJbHOMU CTEIIEHU U €r0 CBOMCTBA

38

ApubmMeTnueckuii KOpeHb
HaTypaJbHOW CTETIEHU U €r0 CBOMCTBA

39

[IpeoOpazoBaHust YHCIOBBIX
BBIpQKCHUH, COJIEPIKAIIUX CTCTICHH U
KOPHHU

40

[IpeoOpa3oBaHMs YUCIOBBIX
BBIPAKEHUH, COJIepKAIUX CTEIIEHU U
KOpHHU

41

[IpeoOpa3oBaHus YHUCTOBBIX
BBIPAKEHUH, COJIepKAIUX CTEIIEHU U
KOpHHU

42

WppatmonanbHble ypaBHEHUS.
OCHOBHBIE METOIbI PEILICHUS
HppalMOHANILHBIX YPABHEHUI

43

WppatnmonaisHbie ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppanoHaIbHBIX YPAaBHEHUH

44

WppanmoHaibHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMoOHAIbHBIX YpaBHEHUN




45

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
HMPPALMOHAIIBHBIX YPABHEHUN

46

PaBHOCWIIBHBIE ITEPEXOBI B PELICHUU
HMPPALMOHAIIBHBIX YPABHEHUN

47

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
HAPPALMOHAIIBHBIX YPABHEHUN

48

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
HAPPALMOHAIIBHBIX YPABHEHUN

49

CsoiicTBa u rpaduk KOpHS n-oif
CTETIeHH KaK (yHKIIUU 00paTHOU
CTETIEHU C HaTypaJlbHBIM MTOKa3aTeIeM

50

CpoiicTBa U rpapuK KOpHs n-oi
CTEeNeHU KaK QYHKIMH 0OpaTHOM
CTENEHHU C HaTypaJIbHBIM ITOKa3aTeIeM

51

KonTponsnas pabora: "CBoiicTBa u
rpaduk KopHS N-0if cTeneHu.
HppaunonansHbsle ypaBHeHUA"

52

CreneHp ¢ panMoHaIbHBIM
OKazaTelieM U €€ CBOMCTBa

53

CreneHp ¢ panMoHaIbHBIM
OKazaTeJieM U €€ CBOMCTBa

54

CreneHp ¢ panMoHaIbHBIM
OKazaTeJieM U €€ CBOMCTBa

55

[TokazarenpHas QyHKIHSA, €€ CBOWCTBA
U rpaduk

56

Hcnonb3oBanue rpaduka GyHKIUU A5
pelleHHs] ypaBHEHUI

57

Hcnonb3oBanue rpapuka GyHKIUN 15
pellIeHus] ypaBHEHUM

58

[Toxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE
METO/Ibl PELICHUs TIOKa3aTeNbHbIX
ypaBHEHUH

59

Iloka3zarenpHble ypaBHeHUsA. OCHOBHBIE
METO/Ibl PEIICHHUS MTOKA3aTEeIbHBIX
ypaBHEHUH

60

Iloka3zarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PELICHUS NTOKA3aTEIIbHBIX
yYpaBHEHUH

61

KonTtposneHas padoTa: "[lokazarenbHas
¢ynkuus. [TokazarenbHble ypaBHEeHHS "




Jlorapudm yucna. CBoiicTBa

62
norapudma

63 Jlorapudm gucna. CBoiicTBa
norapudma

64 Jlorapudm yucna. CoiicTBa
norapudma

65 JlecATUYHBIEC U HATypaJbHbBIE
norapumMsl

66 JlecATUYHBIEC U HATYpaJIbHbBIE
norapupmMsl

67 [IpeobpazoBaHue BhIpaKEHUH,
coJieprKaluXx Jorapudmal

68 [IpeoOpa3oBanue BbIpakeHUH,
coJieprKalux Jorapudmel

69 [IpeoOpa3oBanue BbIpakeHUH,
coJieprKalux jgorapudmel

70 Jlorapudmuueckas ¢pyHKIus, €€
CBOMCTBa U rpaduk

71 Jlorapudmuueckas pyHKIus, €€
CBOMCTBA U TpaduK

79 Hcnonws3oBanue rpaduka GyHKIUHA IS
pelIeHHs] YypaBHEHUI

73 Hcnonws3oBanne rpaduka GyHKIUN IS
pelIeHHs] YpaBHEHUI
Jlorapudmuueckre ypaBHEHHUS.

74 OCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX YpaBHEHUI
Jlorapudmuueckre ypaBHEHHUS.

75 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX YpaBHEHUIA
Jlorapudmuueckre ypaBHEHHUS.

76 OCHOBHBIE METO/Ibl PEIICHUS
Jorapu(MUUECKUX YpaBHEHUIA

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUYECKUX ypaBHEHHMA

78 PaBHOCHITBHBIE TIEPEXO/Ibl B PELICHUU
norapu(MUYECKUX ypaBHEHHHA
KonTponeHas padoTa:

79 "Jlorapupmuueckas QyHKIHS.

Jlorapudmmuueckue ypaBHeHHS"




CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC

80 YHCIIOBOIO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOIO apryMeHTa

82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCJIOBOIO apryMeHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YKCJIOBOIO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OTIpe/ieIeHNE TPUTOHOMETPUIECKHUX
(YHKIMI YUCIOBOTrO apryMeHTa
Tpuronomerpuueckas OKpy HOCTb,

85 OTIpeieIeHue TPUTOHOMETPHYECKIX
(YHKIIMI YHUCIOBOTrO apryMeHTa

86 OcCHOBHbBIE TPUTOHOMETPUUECKHE
(hopmyIibt

87 OcHOBHbBIE TPUTOHOMETPUYECKHE
(hopmyIibt

88 OcHOBHbBIE TPUTOHOMETPUYECKHE
(hopmyIibt

89 OCHOBHBIE TPUTOHOMETPUUECKUE
hopmyIbl

90 IIpeoOpa3oBaHne TPUTOHOMETPUYECKUX
BBIPAKECHUHN

01 IIpeoOpa3oBaHne TPUTOHOMETPUYECKUX
BBIPAKCHUHN

92 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX
BBIPAKCHUHN

93 [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX
BBIPAKCHUU

94 Perienue TpuroHoMeTpUYECKUX
ypaBHEHUH

95 Perienue TpuroHoMeTpUYECKUX
ypaBHEHUH

96 Pemenune TpuroHoMeTpUYECKUX
yYpaBHEHUH

97 Pemenune TpuroHoMeTpUYECKUX
YpaBHEHUH

98 Pemenune TpuroHoMeTpUYECKUX

ypaBHEHUH




Pemrenne TpuroHOMETpUYECKHUX

99 .
ypaBHEHUI

100 Pemenue TpuroHoMeTprUUECKUX
YpaBHEHUU
KonTtponsHas paboTa:

101 "TpUroHOMETPUUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUECKUE ypaBHEHUS"
IlocnemoBaTeALHOCTH, CIIOCOOBI

102 3a/laHus TocIeqoBaTenbHOCTEn. MeTon
MaTeMaTHIeCKON MHITYKITUU
MOHOTOHHBIE ¥ OTPaHUYCHHBIC

103 nocienoBareIbHOCTH. McTopust
aHayin3a OECKOHEYHO MaJlbIX

104 Apudmernueckas nporpeccus

105 I'eomerpuueckas nmporpeccust

106 beckoneuno yoOwIBaromas
reOMeTpHYIeCcKast IIPOTPECCHS

107 Cymma GeckoHeuHO yObIBaroLei
T€OMETPHYCCKOM MPOTPECCHH
JIMHENHBIN ¥ SKCIOHEHIMAIBHBIN POCT.

108 Yucno e. DopMyiia CI0KHBIX
MIPOLIEHTOB
JIMHENHBIN ¥ SKCIOHEHIMAIBHBIN POCT.

109 Yucno e. DopMyiia CI0KHBIX
MIPOLIEHTOB
Hcnonb3oBanue nporpeccuu Asis

110 pelieHus peabHBIX 3a7a4
MIPUKJIATHOTO XapaKTepa

111 KounTponbHas pabora:
"I[locnenoBaTenpHOCTH U TIporpeccun’

112 HenpepriBHbIe GyHKIINY U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMIITOTHI TpaduKOB
byHKIMI

114 CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 UHTEPBAJIOB 715 PEIICHHUS
HEPaBEHCTB

117 Meroa uHTEpBAJIOB ISl pEHICHUS




HEPABEHCTB

MGTOI[ HUHTCPBAJIOB JIA PCHICHUS

118 1
HEPaBCHCTB

119 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX 1
GyHKIMH 1715 perieHus 3a1a4d

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GYHKIMH 1715 penieHus 3a1a4q

121 [TepBas u BTOpas MpOW3BOAHBIC 1
GbyHKITIT

199 Ornpenenenre, reOMETPUUECKUN CMBICTT 1
MIPOU3BOTHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT 1
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIIN

195 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIIN

126 [Ipon3BoHEIE NIEMEHTAPHBIX (PYHKITHIA

127 [IpousBoiHbIE AIIEMEHTAPHBIX (QYHKIIHMA 1

128 [IpousBoiHasi CyMMBI, TPOU3BEICHUS, 1
YaCTHOTO U KOMITO3ULUHU (DYyHKIIMMA

129 [IpousBoiHasi CyMMBI, TPOU3BEICHUS, 1
YaCTHOTO U KOMITO3MLUHU (DYyHKIIMA

130 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3ULIUHU (DYyHKIIHA

131 Kontponbnas padota: "IIpousBognas" 1 1

132 [ToBTOpEeHUE, 0600IICHNE, 1
cucTtemMaTu3anus 3HaHui: "YpaBHeHus"

133 [ToBTOpEeHUE, 0600IICHNE, 1
cucreMaru3anus 3Hanui: "Oynkuun"

134 Hrtoropas koHTpobHAs paboTa

135 Hrorosas koHTposIbHas paboTa

136 [ToBTOpEHME, O606H_ICH%6, 1
cUCTeMaTu3aIlus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 12

I[TPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandecTBO 9acoB

Bcero

KoHnTpoJbHubie
padoThI

[IpuMeHeHnne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBbI

[IpuMeHeHne pou3BOIHOM K
WCCIIeIOBAHUIO (DYHKIIMIA Ha
MOHOTOHHOCTb M SKCTPEMYMBbI

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCTeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
uccaeaoBaHuo PyHKIMM Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpumeneHnre npou3BOIHOM K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb ¥ SKCTPEMYMBbI

Haxoxnenne HanOOJIBIIIETO U
HaWMEHBIIICTO 3HAYCHUS HEIPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxaenne HanOoIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HENPEPHIBHOM
(yHKIIMM HAa OTpPE3Ke

Haxoxnenne HanOoJIbIIEro U
HaWMECHBIIIETO 3HAYCHUS HENPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

10

Haxoxnenue HaubobIero u
HaWMEHBIIIETO 3HAUCHUS HETPEPbIBHOM
(GyHKIIMH Ha OTpe3Ke

11

Haxosxnenune HanOoJIbIIero u
HaMMEHBIIET0 3HAYEeHUs HEMIPEPbIBHON
(GyHKIMU Ha OTpe3Ke

12

Haxosxnenue HanOoJIbIIero U
HaMMEHBIIET0 3HAYEeHUs HEMTPEPbIBHON
(GyHKIMHU Ha OTpe3Ke




13

[IpuMeHeHre nNpon3BOIHON IS
HAaXO0XJACHUS HaWIy4dllero peleHus B
MIPUKJIAIHBIX 3a7a4ax

14

[IpuMeHeHre nNpon3BOIHON IS
HAXO0XACHUS HaWIy4dllIero peleHus B
MPUKIIAIHBIX 331a4ax

15

[IpuMeHeHne npou3BOIHON IS
OIIpENICNIEHUs] CKOPOCTH U YCKOPEHUS
mporecca, 3aJaHHOTO (GOPMYIION TN
rpaduKom

16

[IpumeneHnne nporu3BOTHOM JIst
OTIPENIETICHUSI CKOPOCTH U YCKOPEHHS
npoiiecca, 3aJaHHOTO (GOPMYIION UK
rpaduxkom

17

Komnoszunus pyHkuumit

18

Komno3zunus pyHkuumit

19

Kommno3zunus pyHkuumit

20

I'eomerpuueckue 06pa3bl ypaBHEHHH
Ha KOOPJIMHATHOM TJIOCKOCTH

21

I'eomeTrpuueckue 06pa3bl ypaBHEHHM
Ha KOOPJIUHATHOM TJIOCKOCTH

22

Kontponsnas padota: "MccnenoBanue
(GYHKIIHNA ¢ TOMOIIIBIO TIPOU3BOTHOMN"

23

[TepBooOpa3Hasi, 0CHOBHOE CBOMCTBO
MepBOOOPA3HBIX

24

[TepBooOpa3HbIe NIEMEHTaPHBIX
¢dbynakuuii. [TpaBuna Hax0XACHHS
MepBOOOPA3HBIX

25

[TepBoOOpa3HbIE 3TIEMEHTAPHBIX
¢dbynaknuii. [TpaBuna Hax0XACHHS
MepBOOOPa3HBIX

26

Huterpan. ['eomerpuyeckuii cMbICT
HHTErpajia

27

Brruucnenue onpenenéHHOro
uHTerpana o gopmyne Herorona-
JleiiOuuma

28

Brruncnenue onpenenéHHOro
uHTerpana mno gopmyne Herotrona-
JleiiOuuma

29

HpI/IMeHeHI/IC HUHTCErpajia Ajd




HaXO0XIACHUA HJIOH.I&,IICﬁ IIJIOCKHUX
¢uryp

30

[IpuMeHenue uHTerpana s
HaXO0XXJICHUS 00bEMOB IeOMETPUIECKUX
TEIN

31

[Ipumeps! pemennit
mddepeHnnanbHbIX ypaBHEHHHA

32

[Ipumeps! pemennit
mddepeHnnanbHbIX ypaBHEHHHA

33

MaremaTrnyeckoe MOJIETMPOBAHUE
peaJIbHBIX MPOIECCOB C OMOIIbIO
T depeHInanbHbIX YpaBHEHUH

34

KonTponsnas padota: "IlepBoobpaznas
u uHTerpan”

35

Tpuronomerpruyeckue GyHKINU, UX
CBOICTBa U rpaduKu

36

Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduKu

37

Tpuronomerpruyeckue GyHKIUU, UX
CBOICTBa U rpaduKu

38

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U rpaduKu

39

Tpuronomerpudeckne GyHKINU, HX
CBOMCTBA U TpaduKu

40

OT60p KOpHEH TPUTOHOMETPUUECKHUX
yYpaBHEHUH ¢ TOMOIIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUUECKHUX
yYpaBHEHUH ¢ TOMOIIbIO
TPUTOHOMETPHUUECKON OKPYKHOCTH

42

O160p KOpHEH TPUTOHOMETPUIECKHUX
YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43

O160p KOpHEH TPUTOHOMETPUIECKHUX
YpaBHEHUH C TOMOIIIbIO
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemenne TPUTOHOMETPUUCCKUX
HEPaBCHCTB

45

Pemenne TPUTOHOMETPUUCCKUX
HEpPaBCHCTB




Peurenne TpuroHOMETpUYECKUX

46
HEPaBEHCTB

47 Pemrenne TpuroHOMeTpUYECKHUX
HEPaBEHCTB
KonTtponsnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHS
MOKa3aTebHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIbI PEIICHUS
MOKa3aTeNbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNbHBIX HEPABEHCTB

53 OCHOBHBIEC METOIBI pEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PEIIECHUS
jorapu(pMUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIIEHUS
Jorapu(pMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIIECHUS
UppalOHAIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIIECHUS
UppalOHAIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
UppaloOHAJIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI pEILICHHS
UppaloOHAIbHBIX HEPABEHCTB

61 I'paduueckue MeTo bl peLeHus
UppalMOHAIbHBIX YpPaBHEHHH

62 I'padrueckue MeTo bl peLeHus
UppalMOHAIbHBIX YpPaBHEHHH

63 I'paduueckue MeTObl peLIeHNs
MOKa3aTeNbHbIX YPaBHEHUN

64 I'paduueckue MeTObl peLIeHNs
MOKa3aTeNbHbIX HEPAaBEHCTB

65 I'paduueckue MeTOIbI pelIeHUs




norapu(pMUUECKUX ypaBHEHUH

66

I'padmyeckue MeTo bl pemeHus
Jorapu()MUIECKUX HEPABEHCTB

67

I'padmyeckue MeTobI pemeHus
Jorapu()MUIECKUX HEPABEHCTB

68

I'padmyeckue METOIBI pEIICHUS
MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUH

69

I'padmyeckne MeTobI pelICHUS
MOKa3aTeNbHBIX U JIOTapu(PMUIECKUX
YpaBHEHUU

70

I'padmueckue MeToabl pemieHus
MOKa3aTeIbHbIX U JIOTapU(PMUYECKUX
HEPABEHCTB

71

I'padmueckue MeToap! pemieHus
MOKa3aTeIbHbIX U JIOTapU(PMUYECKUX
HEPABEHCTB

72

KonTponbHas pabora:
"UppanmoHnanbHble, NOKa3aTeIbHbIE U
norapupmMuuecKkue HepaBeHcTBa"

73

KommiekcHbie uncna. Anredpandeckas
U TpUTrOHOMeETpUUecKas (POpMbI 3aITUCU
KOMIIJIEKCHOTO YHUCIIa

74

KommuiekcHbie uncna. Anredpandeckast
U TpUrOHOMeTpUyeckas (OpMbI 3aUCH
KOMILJIEKCHOTO YHUCIIa

75

Apudmernueckue onepauu c
KOMILJIEKCHBIMU YUCIIaMU

76

Apudmernueckue onepauu c
KOMILJIEKCHBIMU YUCIIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IINJIOCKOCTH

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IINJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii
CTENEHU U3 KOMIUIEKCHOTO Yncia

80

®opmyna Myaspa. Kopuu n-oit
CTENEHU U3 KOMIUIEKCHOTO YnCia

81

HpI/IMeHeHI/IC KOMIIJICKCHBIX YHCCII OJIA
peHICHUA (I)I/BI/ILIGCKI/IX 151




TCOMECTPHUUCCKUX 3ada1

KonTtponsnas padota: "KomruiekcHsie

82 |
qrcia
83 HarypanbHble u 1iensie uncia
84 HatypasnbHble u 1enble yucia
85 [IpuMeHeHHe MPU3HAKOB ACTUMOCTH
IEJBIX YUCEIT
86 [IpuMeHeHre TPU3HAKOB JICTTMMOCTH
LEJBIX YUCEIT
87 [TpuMeHeHre TPU3HAKOB JISTTUMOCTH
nensix uncesn: HOJl u HOK
88 [IpuMeHeHre TPU3HAKOB JISTTUMOCTH
nensix unces: HOJl u HOK
89 [MpuMeHeHre TPU3HAKOB JISTTUMOCTH
IEJTBIX YUCEIT: OCTATKH IO MOJTYJTIO
90 [TpuMeHeHHEe TPU3HAKOB JICTTMMOCTH
IEJTBIX YUCEIT: OCTATKH IO MOJTYJTIO
[TpuMeHeHHe MPU3HAKOB JACTUMOCTH
91 IEJTBIX YHCeNl: aropuT™ EBKina st
pelIeHns 3a/1a4 B LIETIbIX YUCIax
92 KonTtponbHas padoTa: "Teopus menbrx
yucen"
CucreMa v COBOKYIMHOCTh YPAaBHEHU.
93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS
CucreMa U COBOKYIMHOCTh YPaBHEHUM.
94 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-
CIIEJICTBUS
OcHOBHBIE METObI PELICHUS CUCTEM U
95 COBOKYITHOCTEH palMOHAIBHBIX
ypaBHEHUH
OcHOBHBIE METOBI PELUICHUS CUCTEM U
96 COBOKYITHOCTEH UppaIMOHAIbHBIX
ypaBHEHUH
OcCHOBHBIE METO/IBI PEIIEHUSI CUCTEM U
97 COBOKYITHOCTEM MOKa3aTeIbHbIX
yYpaBHEHUH
OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX

YpaBHEHUH




99

OcCHOBHBIE MCTOABI PCIICHHUA CUCTCM U
COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

100

OcCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEH JIorapupMudeckux
YpaBHEHUH

101

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYECKHX 33/a4 U 3aja4 13
pa3nM4HBIX 00JacTell HAYKH U
peaJIbHOM JKU3HU, HHTEPIIPETALINS
MOJIyYE€HHBIX PE3y/IbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTHYeCKHX 33/a4 U 3aj7a4 13
pa3IMYHbIX 00JaCTe HAyKH U
peaJIbHOM JKU3HU, UHTEPIIPETALINS
MOJIy4YE€HHBIX pPe3y/bTaTOB

103

[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJa4 U 3aja4d u3
pa3IMYHbIX 00J1aCTe HayKH U
peayIbHOM JKU3HU, UHTEPIIpEeTALINS
MOJIy4EHHBIX PE3yIbTaTOB

104

KontponbHas padota: "Cucremsr
palMOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHBIX U JIOTapU(HMUYECKUX
ypaBHeHUI"

105

PanmonanbHbIe ypaBHEHUS C
rnapaMmeTpamu

106

PannonanbHbIe HEpAaBEHCTBA C
rnapameTpamu

107

PannonanbHbIe cUCTEMBI C
napameTpamu

108

HppatnmonaisHbie ypaBHEHHUS,
HEpaBEHCTBA C MapamMeTpamMmu

109

HppanmoHaibHble CUCTEMBI C
napaMmeTpamu

110

IlokazatensHbIC YpaBHCHMN,
HEpPAaBCHCTBA C MapaMeTpaMu

111

IToxa3zarenbHbIE CUCTEMBI C
napameTpamMu

112

Jlorapugmuueckue ypaBHEeHus,
HEpaBEHCTBA C MapaMeTpaMu




113

Jlorapudmmuueckne CUCTEMBI C
napaMmeTpamMu

114

TpuronomeTpuueckue ypaBHEHHUsI €
napaMmeTpamu

115

TpuronomeTpruyeckue HEPaBEHCTBA C
napaMeTpamu

116

TpUroHoMeTpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYALMH C IOMOUIbIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u ucciaegoBaHue
MAaTEeMaTHYECKUX MOJIENEN peabHbIX
CUTYalllil C TOMOUIBIO CUCTEM
YPaBHEHUH C IapamMeTpamu

119

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEH PeaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM
YPaBHEHUH € IMapaMeTpamMmu

120

KonTtponbHas pabdoTa: "3amauu ¢
napamerpamu"

121

[ToBTOpEeHue, 0600IIECHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpEeHue, 0600IIEeHNE,
cucTtemMaTu3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTu3alus 3HaHu: "YpaBHEHUSL.
CucreMbl ypaBHeHUI"

124

[ToBTOpEeHME, 0600MICHHE,
CHUCTEeMaTH3allysl 3HAHMIA:
"HepaBenctna"

125

[ToBTOpEHUE, 0000IICHNE,
CHUCTeMaTh3alys 3HAHWM:
"HepaBenctna"

126

[ToBTOpEHue, 06061IeHNE,
CHUCTeMaTH3allys 3HAHUI:
"HepaBencrsa"

127

[ToBTOpEHue, 06061IeHNE,
cucTeMaTH3alus 3HaHWM:
"[IpousBosaHas u €€ npuMeHeHue"




[ToBTOpEHue, 06001ICHNE,

128 CHCTEMAaTH3aIUs 3HAHUIA: 1
"[IpousBoaHas u €€ npuMeHeHue"
[ToBTOpEeHue, 060061ICHNE,

129 CUCTEMaTH3aIlUs 3HAHUM: 1
"[IpousBosaHas u e€ npuMeHenue"
[ToBTOpEHue, 06001ICHNE,

130 cuctemaru3anys 3HaHwid: "MHTEeTpa u 1
ero npuMeHexue"

131 [ToBTOpEHue, 0600IICHNE, 1
cucreMarusanus 3HaHui: "OyHkuun"

132 [ToBTOpenue, o6oodIICHNE, 1
cucreMarusanus 3HaHui: "Oynkuun"

133 [ToBTOpenue, o6oodIICHNE, 1
cucreMarusanus 3HaHui: "Oynkuun"

134 Hrorosas xonTpoapHas paboTa

135 Hrorosas xoHTpobHas paboTa

136 [ToBTOpEHwUE, O606H16HI:I€, 1
crCTeMaTH3aIHsI 3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET

EnnHOe OKHO J0CTyIa K 00pa3oBareabHbIM pecypcam http://window.edu.ru/

Enunas xomiekius nudpoBsIx 00pa3oBaTelbHBIX pecypcos http://school-
collection.edu.ru/

Oo6mepoccutickuii npoekt "[lkona nudposoro
Beka' http://digital.1september.ru/

denepanabHbIN HEHTP HHPOPMAITMOHHO-00pa30BaTEeIbHBIX
pecypcos http://fcior.edu.ru/

denepanphbii moptan "Poccuiickoe odpazoBanue” http://www.edu.ru/



http://window.edu.ru/library?p_rubr=2.1
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/

Tema

MpuyunHa oTcTaBaHUA

Cnocobbl ycTpaHeHun
oTCTaBaHuA
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