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HOACHUTEJBHAA 3AIIMCKA

Y4eOupiii Kypc «Anredpa W Hadayia MaTEeMaTHYECKOTO aHaIN3a» SBISACTCS
OJIHMM W3 HauOoJiee 3HAYMMBIX B MPOrpaMMeE CpEAHEro oOIiero oOpa3oBaHUS,
MOCKOJIbKY, C OJTHOW CTOPOHBI, OH OOECIEUYNBACT WHCTPYMEHTAIBHYIO 0a3y JIs
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C JAPYroil CTOPOHBI, (popMHUpYyeET
JIOTUYECKOE U aOCTPAaKTHOE MBIIUICHHE O0yYarOIINXCsS Ha YPOBHE, HEOOXOIUMOM
JUTsl OCBOEHUSI MH(OPMATUKU, OOIIIECTBO3HAHUS, UCTOPUU, CIIOBECHOCTH U JIPYTUX
TUCIMIUTMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIAJCBAIOT
YHHUBEpPCaJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (opmynupyeTr cBou
JTOCTIKEHUS B MaTeMaTHIecKoi popme.

VYuebHblll Kypc anreOpbl U Hauajdl MaTEMaTHYECKOTO aHajan3a 3aKiajblBacT
OCHOBY I YCIICIIHOTO OBJAJCHHUS 3aKOHAaMW (U3UKH, XUMHUHU, OHOJIOTHH,
MMOHMMAaHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHON JKU3HH,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh UX IS JaJIbHEWIIero oOpa3oBaHus U B
MOBCEIHEBHOM JXM3HHU. B TO ke Bpems oBlajieHHe aOCTPAKTHBIMH U JIOTHYECKH
CTPOTMMHU KOHCTPYKIMSIMH aireOpbl M MaTeMaTHYeCKOTO aHajin3a pa3BHBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHUHHOCTH, JIOKA3bIBATh
YTBEPXKJICHUS C TIOMOIIBI0O MHIAYKIIMKA M PacCyXIaTh JEAYKTHBHO, MCIIOJIb30BATh
000011IeHHEe ¥ KOHKPEeTH3allMi0, a0CTparupoBaHHE W aHAJIOTHIO, (POPMHUPYET
KpeaTUBHOE U KPUTHUECKOE MBIIIIICHHUE.

B xone m3yuenus ydebHOro Kypca «Anrebpa w Havajla MaTeMaTHYECKOTO
aHanM3a» OOydYaronIvecs: MOJy4YaloT HOBBIA OMBIT PEIICHUS NPUKIAJHBIX 3a]1ad,
CaMOCTOSITENTLHOTO TOCTPOCHHSI MaTeMaTHYECKIX MOJIECICH pealbHbIX CUTYalluH,
WHTEPTIPETAIMA  TIOJYYCHHBIX  PEIICHHWH, 3HAKOMATCS C  IPUMEPAMH
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEW B NpHUPOJIE, HAyKE U HUCKYCCTBE, C
BBIJIAIONTUMUCS MAaTEMAaTUYECKUMH OTKPBITHUSIMHU U UX aBTOPaMH.

Y4eOHblii Kypc 00JIajaeT 3HAYMTENHHBIM BOCIHTATEIHHBIM MOTEHIIUAIOM,
KOTOPBIM peanu3yeTcsi Kak 4Yepe3 Yy4eOHbI wmaTepuan, CHocoOCTBYIONIUN
(bopMUPOBAaHNIO HAYYHOT'O MHPOBO33PEHMS, TaK M 4Yepe3 crneuuduky ydeOHOM
NEeATENbHOCTH, TpeOyIomed MPOAOKUTEIIbHOW  KOHIEHTPAIlM  BHUMAaHUS,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTM H  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3yJbTarT.

B ocHoBe Meromukm oOydeHuss aireOpe W HadajgaM MaTeMaTHYeCKOTro
aHaJIM3a JISKUT JCSATEIbHOCTHBIN MPUHIIUIT 00YUYEHUSI.

B crpykType ydeOHOro Kypca «Anrebpa W Hadanma MaTeMaTHYECKOTO
aHaln3a» BbIIETICHBI CICAYIONINE COAepXKaTelbHO-MEeTOAnYecKue auHnn: «Yucia
U BBIUUCICHUS», « DYHKIIMU U Tpadukm», «YpaBHCHUS U HEpPaBEHCTBa», «Hagama



MaTEeMaTU4YeCKOro aHaimm3a», «MHOoXecTBa W Joruka». Bce ocHOBHBIC
COJIEP)KATEIIbHO-METOAMUECKIAE JIMHUW W3y4YaloTCs Ha TMPOTSHKEHUW JIBYX JIET
oOy4yeHHs Ha YPOBHE CpEIHEro oOuiero oOpa3oBaHUs, €CTECTBEHHO JOTOJIHSISA
JpyT Ipyra U MOCTETEHHO HACHIIAsACh HOBBIMH T€MaMU U pasnenamu. JlaHHbBIN
y4eOHBI KypC SBISIETCS WMHTETPATHUBHBIM, TIOCKOJBKY OOBeAMHSIET B cebe
COJIEp)KaHUE HECKOJbKMX MaTEeMaTHUECKUX JUCIUIUINH, TaKuX Kak aireopa,
TPUTOHOMETPHSI, MAaTEMaTHUYECKUN aHAINU3, TEOpUs MHOXKECTB, MaTeMaTHYecKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiyecs OBIaJeBalOT BcE Oosee
IIUPOKUM MAaTEMAaTHUYECKHUM aIapaToM, Y HUX MOCIEI0BATEIbHO (OPMHUPYETCS U
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYEeCKylH0 MOJEIh pEeabHOM
CUTYaIlNH, PUMEHATh 3HAHUS, TIOJyYCHHBIEC TIPH M3yYCHUH YICOHOTO Kypca, JUIs
pelIeHusl CaMOCTOATENbHO CHOPMYIMPOBAHHON MaTeMaTHYECKON 3a7auu, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepkaTenbHO-METOAMYECKasT TUHUSA «YKclia ¥ BBIYMCICHUS» 3aBEpIIAcT
dbopMUpOBaHrE HABBIKOB MCIOIH30BAHUS JICHCTBUTENBHBIX YUCEN, KOTOPOE OBLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHus 0co0O€ BHUMaHHUE yHeisieTcss  (OPMUPOBAHHIO  HABBHIKOB
paIMOHATBHBIX BBIUYMCICHHUMA, BKIIOYAOIIMX B CEOS MCIOIB30BAaHUE Pa3IMUHBIX
dbopM 3amucu YHCIIa, YMEHHE JeNaTh NPUKUAKY, BBIMOJIHATH MPUOIMIKEHHBIC
BBIYHCIICHUS, OIICHUBATh YUCIIOBBIC BBIPAXKEHUS, pad0TaTh C MaTeMaTHYECKUMH
KOHCTAHTaMHU. 3HAaKOMbIe OOYy4YalIMUMCSI MHOXKECTBA HATYPAIbHBIX, [EJBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIONOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIOM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHbIE €My CIenu(UYECKUEe 3aJaud W OIepaluu: JeJIeHue Halelo,
ONEPUPOBAHUE OCTATKaMH HA MHOXECTBE LENbIX YHCEN, OCOOble CBOWCTBA
paIMOHANTBHBIX ¥ MPPAIMOHATBHBIX YHCEN, apU(PMETHICCKHIE OINEpaIiH, a TAKKe
U3BJICYCHUE KOPHS HATYPaJbHOW CTETIEHH HA MHOXKECTBE KOMIUICKCHBIX YHCEIl.
bnarogapsi mocnenoBaTeIbHOMY pPACIIUPEHUIO KPyra HCIONb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHUS NJIsi PEUICHUs Pa3IMYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MAaTeMaTUKH KaK HAyKH U €€ poJd B
MOCTPOCHUU MOJIEJIeH pEeallbHOTO MHpa, IIHPOKO HCIMOJB3YIOTCA 0000IIeHue |
KOHKPETH3aIHsL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEATU3YyETCs Ha MPOTHKEHUU BCETO
oOydeHHusi Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, TOCKOJIBKY B KaKIOM
pasaene llporpamMmbl TPeIyCMOTPEHO peILICHHE COOTBETCTBYIOMIMX 3adad. B
pe3ynbTaTe OOydarouluecs OBIAACBAIOT PAa3WYHBIMA METOJAMHU  PEIICHUS
paIMOHANIBHBIX, HWPPAIMOHATBHBIX, TOKAa3aTeIbHBIX, JIOTApUPMHUYECKUX U
TPUTOHOMETPHUYECKUX ypaBHEHWH, HEPAaBEHCTB M CHCTEM, a TakkKe 3ajad,
coJepKalMx mapaMmeTpel. [lodydeHHbIE yMEHHs IIMPOKO HCTOIB3YIOTCS MpH



UCCleT0BaHN (DYHKIMI C TIOMOIIBI0 TMTPOU3BOJAHON, MPU PEIICHUN TPHUKIAJTHBIX
3a/la4y 1 33/1a4 Ha HaXOXJACHHE HAuOOJBIIUX U HAMMEHBIINX 3HAYCHUNU (DYHKIIHH.
JaHHas conepxkaTeabHas JUHUS BKIIOYAET B ceOsl Takke (HOpMUPOBAHUE YMEHUI
BBIMIOHATL  pacu€Tthl 1o  ¢dopmylaMm, npeoOpa3oBaHUs  PallMOHAIBHBIX,
UppAIMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUIM, a TaKXKe BBIPAXKECHUH,
collep)KallluX cTerneHu u Jorapudmbl. braromaps u3ydeHHro anredpanyeckoro
Marepuaga MNPOUCXOAUT  JAJIbHEHWIIEE  pPa3BUTHUE  AITOPUTMHUYECKOTO U
a0CTPaKTHOTO MBIIUICHUSI OOydYaromuxcs, (GOPMUPYIOTCS HABBIKU JETYKTUBHBIX
paccykJaeHuid, paboThl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTEM W 3aBUCHMOCTEH B BHUJE PABEHCTB U HEpPaBEHCTB. Auredpa
npeuiaraetr  3QpQGEeKTUBHbIE HMHCTPYMEHTBHI JJI  PEIICHUs] TPAKTUUECKUX U
€CTECTBCHHO-HAYYHBIX 3a7a4, HATJSIAHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopepxxarenbHo-MeToAnueckass JuHUA «DyHKUIUU © TpaduKu» TECHO
neperieTaeTcs ¢ APYTUMU JIMHUSMU Y4e€0HOTO Kypca, MOCKOJBKY B KAaKOM-TO
CMBICJIE 3a1A€T MOCIEA0BATENBHOCTD U3yUeHUsI MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTebHOH, JIOTapU(PMUIECKON U TPUTOHOMETPUIECKUX (PYHKITUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUEe (DYHKIIMI JUIsl pEIICHHs 3a/1ad U3 JIPYTUX y4eOHBIX
MPEIMETOB U PEATTBHON )KM3HU TECHO CBSA3AHO KaK C MATEMaTUYECKHUM aHAJIU30M,
TaK U C pPEIICHWEM ypaBHEHH U HepaBeHCTB. llpu »ToM OoJbllIoe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BBIpaKaTh (HOpPMyJaMu 3aBUCHMOCTU MEXKTY
pa3sTUYHBIMU BEIWYMHAMH, MCCIEIOBATh IOJYYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Marepuan 3Toi cojiepaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
M HAaBBIKOB, TMO3BOJIAIOIINX BBIPAXKATH 3aBUCUMOCTH MEXKAY BEIMYMHAMU B
paznu4HOl ¢dopMe: aHATUTHYECKOW, Tpaduyueckord u cioBecHOU. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTHUIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTIOJIb30BAHUIO aHATIOTHM.

ConepxarenbHass nuHus «Hawyana maremMaTHYeCKOro aHAIN3a» IO3BOJISET
CYIIECTBEHHO PACIIUPUTHh KPYr KaK MaTeMaTU4YEeCKUX, TaK W MPHUKIAJHBIX 3ajady,
JIOCTYITHBIX 00ydYaroumMmcs, TaKk KaKk y HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpa@uky  CIOXKHBIX (QYHKUUNA, ONpenensiTh HMX HauOOJIbIIME WU HAUMEHBIINE
3HAQYEHUS, BBIYUCIATH IUIOmaan ¢Guryp U oOBEMBI TEJ, HAXOJIUTh CKOPOCTH M
YCKOpeHUs IpoueccoB. JlaHHasg coaepkareiibHas JIMHUS OTKPbIBA€T HOBBIC
BO3MOXHOCTH IOCTPOCHUSI MaTEMAaTHYECKUX MOJIEJIEH pEAbHBIX CHUTYAaIUH,
MO3BOJISIET HAXOJAUTh HAWIYYIlee PEUICHHWE B MPUKIAIHBIX, B TOM YHUCIE
COLMAIBHO-D)KOHOMHYECKUX, 3aJ1a4aX. 3HAKOMCTBO C OCHOBaMH MAaTEMATUYECKOTO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-TOTUYECKOTO H
KPEaTUBHOT'O MBIIUICHUS, (POPMUPOBAHUIO YMEHUN pACIIO3HABATh MPOSBICHHUS
3aKOHOB MAaT€MaTHUKH B HayKe, TEXHHKE U HUCKyccTBe. OOyuarommuecs: y3HaIOT O



BBIJIAIONINXCST PE3ybTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHS MaTeMaTHKUA Kak
HAyKH, U 00 UX aBTOpax.

ConepkarenpbHO-METOIMYECKas JIMHUSA «MHOXECTBA M JIOTUKa» BKIIOYACT B
ceOs DJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTEMaTHYEeCKOW JIOTHKH. TeopeTuKo-
MHO>KECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTUKHU
U TpeaiaraloT HamOoJiee YHUBEPCAIbHBIA S3bIK, OOBEAUHSIONINNA BCE pa3/eiibl
MaTeMaTHKH W €€ TPWIOKEHW, OHU CBS3BIBAIOT pa3HbIE MaTeMaTUYECKHUE
JUCHUIUIMHBL W HMX TMPWIOKEHHs B eAuHoe 1enoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOy4YaromeMycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOW MaTEeMaTUKHU M HCIOJIb30BaTh €r0 ISl BHIPAKEHUSI CBOUX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEeMaTUKH KaK HAyKd CIeIyeT TpHU3HaATh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHUWM U CIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET PpAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
00yJaroIMXcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKIEHHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUESCKOTO MBITUICHHSI.

B yuebHoM kypce «Anrebpa W Hadajga MaTEeMaTHYECKOTO aHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHYECKOIO0 MOJCIUPOBAHUS, KOTOPBIE MPU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENEH peaTbHbIX
CUTyalluii, WCCIENOBAaHUS O3TUX MOJENEH ¢ MOMOIIBIO ammapaTa ainreOpbl u
MaTEMaTUYECKOTO aHajin3a, WHTEPHPETAlUd TOTYYEHHBIX pE3yIbTaToB. Takue
3aJlaHuA BIUIETEHBI B KOK/BIM U3 Pa3esioB MIPOrpaMMbl, MOCKOJIbKY BECh MaTepual
y4e0HOro Kypca MIMPOKO UCTIONB3YEeTCs IS pelleHHs] MPUKIaAHbIX 3anad. [Ipu
pelIeHnH  peajbHBIX  MPAKTUYECKUX  3a4ad  OOydarol[uecss  pa3BUBAIOT
HAOJIOAATeIbHOCTh, YMEHHME HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJIb30BaTh  AHAJOTWI0, 0000maTh W KOHKPETU3UPOBATH  MPOOIIEeMy.
JesTensHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHUS MPHUKIATHBIX 33734
OpraHmM3yeTcsi B TpoIlecce HM3ydeHUs BCeX TeM y4eOHOro kypca «Anrebpa u
HayaJla MaTeMaTUYECKOTO aHaTN3ay.

Ha wu3ydenue yueOHOro kypca «AnreOpa W Hayajga MaTeMaTUYECKOTO
aHanuza» otBoautcs 272 yvaca: B 10 knacce — 136 vacos (4 yaca B Hegeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucnaa v BIYMCICHUSA

Panmonanpapie unciaa. OOBIKHOBEHHBIC W JECATUYHBIC TPOOH, TPOIICHTHI,
OeckoHeuHble Tepuoanyeckue apoou. [lpumenenue apoOeil W MPOIEHTOB s
pELICHUS IPUKIIAIHBIX 33/1a4 U3 Pa3JIMYHBIX OTPACIICH 3HAHUM U pealbHOM KU3HH.

JelicTButenbHble yuchaa. PanuoHanbHbE W UPPALMOHAIBHBIE YMCIIA.
ApudmMernueckre  omepanMu € JIGUCTBUTENBHBIMU  4YuciIamMu.  Moayib
JIEUCTBUTEILHOTO YKCIIa U ero cBoicTBa. [IpubnmkEHHbIE BBIYUCICHUS, MTPaBUIIa
OKpYIJICHUS, IPUKHUJIKA U OLICHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ uensiM mnokaszarenemM. bumHoM Hbrorona. Hcenone3oBanue
MOAXOASIIEH (POPMBI 3aMMUCH TEUCTBUTEIBHBIX YHCEI JUIsl PEIICHUS MPAKTHIECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmerrnueckuii KOpeHb HaTypajIbHON CTEIIEHH U €r0 CBOMCTBA.

CreneHb C panMOHAJIBHBIM IIOKa3aTeleM W €€ CBOWMCTBA, CTENEHb C
JIEWCTBUTEIBHBIM MTOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa jorapudma. JlecsITUUHbIE W HaATypajbHBIC
JgorapupMsl.

CuHyC, KOCHMHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. APKCHUHYC,
apPKKOCHHYC M apKTAaHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXKIACCTBEHHBIC MpeoOpa3oBaHusl. YpaBHEHHE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUsA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OcCHOBHBIE METObI PEIICHUS LIETBIX U IPOOHO-PAMOHATIBLHBIX YPABHEHHUN U
HEpPAaBEHCTB. MHOrouwjieHbl OT OJHOW IepeMeHHOW. JleneHue MHOrousjeHa Ha
MHOIO4YJIEH C ocratkoM. Teopema be3dy. MHorowieHsl ¢  UEIBIMH
kodpdunmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIINX CTETICHH 1 KOPHHU.

NppaunonaibHbie ypaBHEHUSI. OcCHOBHbBIE METO/IbI pelieHus
VMppalHOHATBHBIX YPABHCHUMN.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PEIICHHS MOKa3aTEIbHBIX
YPaBHEHHUM.

[IpeobpazoBaHue BBIPAKEHUH, COIEPIKAITUX JIOTAPUDMBI.

Jlorapudmuyeckue ypaBHCHHUS. OcHOBHBIC METO/IbI pereHus
JorapuMUYECKUX YPABHCHHM.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIpAKEHUN. PellleHre TPUroHOMETPUYECKUX YPABHEHUM.



Pemienne cucrteM JIMHEWHBIX ypaBHEHHU. MarTpuua CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTens MATpUllbl 2X2, €ro TIeOMETPUYECKHIl CMBICT U
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUs, MPUMEHEHHE ONPENEIUTENs ISl PeIICHUs
CUCTEMBl JIMHEWHBIX ypaBHEHHMM. PeleHne npuKIagHbIX 3a1ad C IMOMOUIBIO
CUCTEMbl JIMHEWHBIX YypaBHEHUU. lccinemoBanue mMNOCTPOEHHOM MOJAEIH C
MTOMOIIBIO MaTPHI] U ONPEICTUTEIIEH.

[TocTpoeHne mMaTeMaTUYEeCKUX MOJICIIEM pPEaTbHOM CUTyallMd C MOMOIIBIO
YPaBHEHMU W HepaBeHCTB. [IprMeHeHne ypaBHEHHWH M HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aJady M 3aJad M3 pa3jIMuHbIX 00JacTel HAyKHM U peabHOU
KU3ZHU.

DYyHKIUHN U TPaPUKHU

OyHKusA, crnocoObl 3amanus (yHKIUM. B3aumMHO o0OpaTHblE (YHKIHH.
Komnosummst  pynkiuii. 'paduk  QyHkmm. DnemeHTapHbIE MpeoOpa3oBaHUs
rpaduKoB QyHKIIHIA.

OO6unactp ompeneneHuss 1 MHOKECTBO 3HaueHud ¢yHkuuu. Hymu dyHkimm.
[IpomexxyTku 3HaKomocTosiHCTBA. UETHBIE M HEUE€THBIE PyHKIUU. [lepuoanueckue
bysakun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl U MHUHHMYMBI
bynkuuu. Hanbonpiiee u HauMeHblee 3Ha4yeHus: QyHKIIMKA Ha POMEXYTKE.

Jluneiinasi, kBagpaTu4Has W JIpOOHO-TMHEWHAss (YHKIUMU. DJIeMEHTapHOe
MCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaPUKOB.

Crenennast GpyHKUHUSI C HATYpaJIbHBIM U LIeJbIM NoKa3aTesneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduKk KOpHS n-0il CTENeHW Kak (PYHKIMU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEIIEM.

[loka3aTtenbHass U jorapupmuyeckas (QPyHKIUU, UX CBOMCTBA U TrpaduUKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 1S peIIeHUs YpaBHEHUH.

TpuronoMmerpuueckasi OKPYKHOCTb, ONPEACICHUE TPUTOHOMETPUUECKHUX
(GyHKUHNA YUCIOBOTO apryMEeHTa.

OYHKIMOHAIIBHBIE 3aBUCUMOCTH B peEalbHBIX IMpoLEccax U SBICHUSIX.
['padmku peanbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajamn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUS IMOCJIEeAOBaTEILHOCTEH. MeTton
MaTeMaTUYeCKON WUHIYKIUH. MOHOTOHHBIE U OrpaHUYECHHbIE
[IOCJIENOBATENBHOCTH. MCTOpHsS BO3HUMKHOBEHHS MaT€MAaTHYECKOIO aHajau3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpudeckas nporpeccus. CyMma OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
MPOrpeCcCu. JINHENHBIA U 3KCIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
MpoleHTOB. Mcnosib30BaHWE TPOTPECCHMU MJIs  PELICHHS pealbHbIX 3ajad
MIPUKJIATHOTO XapaKTepa.



HemnpeposiBHBIE (YHKIIMM W WX CBoOMcTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpa¢ukoB ¢yHkumii. CBolcTBa (PYHKIMM HEMPEpPhIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB [JIi PEUICHHUS HEpaBeHCTB. [IpuMeHeHHe CBOMCTB HENMPEPBIBHBIX
GyHKUMNA U151 pelieHus 3a1ay.

[lepBas u BTOpas mpousBoaHble GyHKIHH. OnpeneneHue, reOMETPUIECKUN U
(bu3HYecKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K Tpaduky QyHKIUH.

[IpousBoaHble  3lEMEHTapHbIX  (PYHKIUH. IIpousBogHass  CymMBbl,
MPOU3BEACHUS, YACTHOTO U KOMIO3UILINK (DyHKIIHIA.

MHo:xecTBa U JIOTHMKA

MHoO)KecTBO, oOmepanuyd HaJ MHOXECTBAMU MU HMX CBOWCTBA. Jluarpammsl
Oitnepa—Benna. IIpuMeHEHHE TEOPETUKO-MHOKECTBEHHOIO — ammapara  JJis
ONMCAHUSI PEATbHBIX IPOLECCOB M SBICHUW, NMPU PEUICHUM 3aJad W3 APYTUX
y4€OHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIENICTBHE,
JI0KAa3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHMUSL.

11 KIIACC

Yuciia ¥ BBIYUCTICHUA

Harypanbubie u nensie yucna. [I[pumeHeHrne NMPU3HAKOB JIETMMOCTU 1EIbIX
yucels, HaumOoubImuid obmmi aenutens (manee — HOJ]) m HamMmenbliee oO1ee
kpatHoe (nanee — HOK), octaTtkoB o moayito, anropurma EBkinuaa ajist peieHus
3a7a4 B LIEJIbIX YUCTIaX.

Kommiekcuble uwncna. AnreOpanyeckass U TpUTOHOMETpUYecKass (popMbl
3aMUCU KOMIUIEKCHOTO 4Hclia. ApupMeThudeckue omnepanud ¢ KOMIUIEKCHBIMU
guciaamu. M3o0paxkeHrne KOMIUIEKCHBIX YHCENI Ha KOOPJAMHATHON IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oil cTeneHu u3 KOMIUIEKCHOIo yucia. [Ipumenenue
KOMIUIEKCHBIX YHUCEJI JIJIsl peIIeHUsT (PU3NUECKUX U TEOMETPUUECKUX 3aj1ay.

YpaBHeHUA U HEPABEHCTBA

CucrtemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CJIEJCTBUS. PaBHOCHIILHBIE HEPABEHCTRBA.

OT6op  KOpHEW  TPUTOHOMETPUYECKHUX  YPaBHEHHM ¢  TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuuecKux HEPaBeHCTB.

OCHOBHBIC METOJbI PCIICHHS TIOKAa3aTeIbHBIX M  JIOTapU(OMHUICCKUX
HEPABEHCTB.

OCHOBHBIEC METO/IbI PEIICHUS UPPAITMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METO/Ibl PEIICHHUS CHUCTEM W COBOKYIHOCTEH pallMOHAJIbHBIX,
HUPPAIMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH.



IIpumeHeHne  ypaBHEHMM, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKUX 3aJad M 3aJlad W3 Pa3juvHbIX 00JlacTell HAyKH W pealbHOU
KU3HU, UHTEPIPETALINS TOTYUYEHHBIX PE3YIbTaTOB.

DyHKIUU U TPAPUKH

I'padpux xommosuruu Gyuknuii. ['eomerpudeckue 00pas3bpl ypaBHEHUN W
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMN, UX CBONCTBA U TpadUKH.

['paprueckre MeTONbl pElICHUs YpaBHEHHWU M HEpPaBEHCTB. |'paduueckue
METO/IbI PEILICHHUS 3a]1a4 C TapaMeTpPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIMH JIS HMCCIEIOBAaHUS IMPOIIECCOB H
3aBUCUMOCTEM, KOTOpbI€ BO3HUKAIOT NpPH PEHICHUM 3aJad U3 JAPYruX y4eOHbIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauana MaTeMaTH4ecKOro aHajan3a

[IpumeHeHne Mpou3BOAHON K MCCIEA0BAHUIO (DYHKIIMK HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxoxzaeHue  HauOosblIero W HAMMEHBIIETO  3HAYEHUH
HENpEePbIBHON (DYHKLIUH HA OTPE3KE.

[IpuMeHeHne NOPOU3BOJHON [JI1 HAXOXKICHUS HAWIYUYLIEro pENIeHUs B
MPUKIIAIHBIX 3a/ladax, Uil ONpENENIEHHs] CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (POPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TmiepBO0Opa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkIui. [IpaBuia HaxoxIeHUs TepBOOOPA3HBIX.

WNnTerpain. ['eomeTprueckuii CMBICJI WHTErpaa. Brruuciienue
onpenenéHHoro uHTerpana o gopmyne Hetorona-JleliOuuiia.

[IpumeHeHne uHTErpana s HaXOXACHUS IUIONIaJAeH IJIOCKUX (QUryp H
00BEMOB TEOMETPUIECKUX TEII.

[Ipumepnr pemenuii auddepeHIuanbHbIX YpaBHEHUNH. MaTtemaTuueckoe
MOJICIMPOBAHUE pEAJbHBIX TMPOLECCOB C TOMOUIbI0 AU depeHIInanbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJBTATBI

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3UILIMKM O0YYaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOrOo  OOIIecTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
NpoIeAyp TPaKIAHCKOTO oOmiecTBa (BbIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aMMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBUU C UX
GyHKIUSIMHY ¥ HA3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON T'PAKIAHCKONW MJACHTUYHOCTH, YBOKECHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, IIEHHOCTHOE OTHOILICHHE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM LIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHMA B JIPYyTrMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

OCO3HAHME JTYXOBHBIX IIEHHOCTEH POCCHUICKOTO Haponaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO MOBEJICHHS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUN HAyKu U JCATEIbHOCTHIO YUYEHOIro, OCO3HaHHE
JIMYHOTO BKJIaJia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTHYeCKOro BOCIIUTAHMUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyXKICHUI, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIeKTaM Pas3JIMuHbIX BUJOB UCKYCCTBA;

5) pu3nYecKOro BOCIIUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHHUS MNPUMEHSATh MaTEMaTU4YeCKUe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0e30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TNHUTaHHUE, COANIAHCUPOBAHHBIN PEXUM 3aHATUU U
OT/IbIXa, PETyJsipHas (u3NYecKask aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHKE
IIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTENBHOMN €SI TENBHOCTHIO;

6) Tpy10BOI0 BOCIMTAHMS:

FOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTU TPYJOIIOOUs, HUHTEpeC K
paznuyHbiM  chepam  Tpo(EecCHOHANBHON  NEATENTbHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymielt mnpodeccun W pean30BbIBaTH COOCTBEHHBIC >KU3HEHHBIC IIJIaHBI,



TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0o0Opa30BaHUI0 HAa TPOTSHKEHUU BCEH JKM3HHU, TOTOBHOCTb K AaKTHUBHOMY
YYacCTHUIO B PEIICHUHU TPAKTUUECKUX 3a]1ad MaTeMaTUYeCKON HalpaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpHl, TOHUMAaHHUE BIHSHUS
COITMATbHO-2KOHOMUYECKUX IPOIIECCOB HAa COCTOSIHUE MPUPOIHON M COLMAIBHOM
Cpe/ibl, 0CO3HaHUE II100aTbHOrO XapaKkTepa dKOJIOTHYECKUX MPoOIeM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMaTUYECKUX 3HAHMU 71 pElIeHust 3aJad B 00JIacTH
OKpYXaroliel cpeabl, IJaHUPOBAHHUE IIOCTYNKOB W OIIEHKH HMX BO3MOXHBIX
MOCJICACTBUM JIJISl OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH W  OOIICCTBEHHOM  IPAKTUKH, IIOHHMMaHHUE
MaTeMaTH4YeCKOW HayKH KakK cdepbl YelIOBEYECKOW JIESITEIBHOCTH, ITAloB €€
Pa3BUTUS M 3HAYUMOCTH JJIsI PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH M MaTeMaTHYECKOW KyJIbTYpOW Kak CpPEJCTBOM IIO3HAHUS MUDPa,
TOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEA0BATEIBCKYIO AEATEIHbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3zoBble 1ornyeckue aAeicTBUA:

BBISBJSITh M XapaKTEPU30BaTh CYILECTBEHHBIE MPU3HAKKM MAaTEeMaTHYECKHUX
OOBEKTOB, TIOHSATUM, OTHOIICHUH MEXAYy MOHATUSIMHU, (OPMYJIHUPOBATH
OTIPEJICIICHMSI TIOHATUN, YCTAaHABIMBAThH CYIICCTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHMsI /7151 0000IIEHHS U CPABHEHMSI, KPUTEPUU TTPOBOJIMMOTO aHAIHN3;

BOCIIpUHUMATh,  (OPMYJHUpPOBATH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPJUTEIbHBIC U OTPUIATEIbHbIE, €IMHUYHBIC, YACTHBIC U OOIIHUE, YCIOBHBIC;

BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOJIOJIEHUAX U YTBEPKICHUSX, MpesiaraTh KPUTEPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEHN U TPOTUBOPEUHIA;

JieJIaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JCAYKTHUBHBIX H
MHJYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIFOUEHUH 10 aHAJIOTUH;

MIPOBOJAUTH CAMOCTOATENIBHO J1I0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(IpsiMbIE ¥ OT MPOTHUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, TPUBOIUTH MPUMEPHI U
KOHTPIIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI;

BBIOWpATh CMOCO0 pemeHnus y4eOHOW 3amadd  (CpaBHUBATh HECKOJIBKO
BAPUMAHTOB  pEIIEHUs, BbIOMpaTh HaumOoJee TMOAXONAIMHA C  Yy4€ToM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUER).



ba3oBrle ucciaenoBarejJbckue 1eicTBUA:

HCIIOJIb30BaTh BOIPOCHl KaK HCCIIENOBATEIbCKANA HHCTPYMEHT IO3HAHMS,
bopMyaMpoBaTh  BOMPOCH,,  (QUKCHUPYIOIIME  MPOTHUBOpPEYUE,  MpodIIeMy,
yCTaHaBJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y, apryMEHTHUPOBATH
CBOIO ITO3ULINIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA IKCIIEPUMEHT, UCCIIEIOBAHKE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHUeCKOro 00beKTa, IBJIEHUs, MpoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy OOBEKTaMU, SIBIICHUSIMU, ITPOIECCAMH;

CaMOCTOATETHLHO (POPMYIHPOBATH OOOOIICHHS] W BBIBOJBI MO pe3yJbTaTaM
MPOBEIEHHOTO  HAOMIOJIEHUs, MCCIEIOBAHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOlecca, a TaKKE BbIJBUTAThH
MIPEATOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISBIIATH ACHUIIMTHE MH(POpPMAIIMU, JTaHHBIX, HEOOXOAMMBIX JIJIT OTBETa HA
BOIIPOC U JIJIs PELICHUs 3a]1a4H;

BBIOMPATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB, aHATH3UPOBATH,
CUCTEMATU3UPOBAaTh U HMHTEPIPETUPOBATH WHEOOPMAIMIO PA3IUYHBIX BHUIAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpHUpOBaTh MH(OpMaIMIO, MPEJACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WJLTIOCTPUPOBATH TpadUUuecKy;

OLICHUBATh HaAEKHOCTh uHdopmauu o CaMOCTOSATEIHHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHbBIE YHHBeEpPCAJbHbIe YueOHbIE 1eiCTBUA

Oo0menue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJICHHS B COOTBETCTBUU C YCIOBUSAMU U
IEIIMU  OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX W THMCHMEHHBIX TEKCTaX, /1aBaTh MOSICHCHHUS IO XOAY PEIICHHS 3aJayw,
KOMMEHTHPOBATH IMOJYYCHHBIN pe3yJIbTarT;

B XOJIe¢ OOCYXXJICHHS 3aJiaBaTh BOIPOCHI IO CYIIECTBY OOCYXIacMOW TEMBI,
mpoOJeMBbl, pemaeMoi 3adadd, BBICKA3bIBATh WJCH, HAIlCJICHHBIE Ha ITOWCK
pEIICHHSI, COMOCTABIATh CBOM CYXACHHUS C CYXICHUSIMH APYTHX yYaCTHUKOB
Jiajgora, oOHapyXKUBaTh Pa3IMyie M CXOJICTBO TO3WIIMKA, B KOPPEKTHOH (opme
(bOopMyIUPOBATh PA3HOTIIACHS, CBOU BO3PAKEHUS;

MIPEICTABIIATh PE3yJbTAThl PEIICHUS 3aJa4yH, YKCIIEPUMEHTA, UCCIICIOBAHMSI,
MPOEKTa, CAMOCTOSATEILHO BBIOMPATh (OpMAT BBICTYIUICHUS C YYETOM 3a1ad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUA



Camoopranu3anus:

COCTAaBJIATH IIJIaH, aJITOPUTM PEILEHUs 3aJlayH, BIOUPATh CIIOCOO PEIICHUS C
Y4ETOM HUMEIONINXCS PECYpPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
¥ KOPPEKTUPOBATh BApUAHTHI PEIICHUH C Y4ETOM HOBOW WH(MOpMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHBII HHTEJJIEKT:

BJIAJE€Th HABBIKAMHM  TIO3HABATENBHOM  pedUuieKCMH Kak  OCO3HaHMS
COBEPIIAEMbIX JICUCTBHH M MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAJICTh
croco0amMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIporiecca W Pe3ysIbTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a/1a4H;

MPEeABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PELICHUU 3a/layH,
BHOCHUTBH KOPPEKTHBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JTAHHBIX,
HaWJEHHBIX OIMMUOOK, BEIIBJICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUAIM, OOBSCHATH IPUINHBI
JOCTKEHUSI WJIM HEJIOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OICHKY IPHOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIbHOCTD:

MOHUMATh M MCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW M WHIAUBHUIYaIbHOM
paboThl TMpU pelieHuH Yy4eOHbIX 3a/Jady, MPUHUMATh 1eJb COBMECTHOM
NEeATETBbHOCTH, TJIAHUPOBATh OPTaHM3AIMI0 COBMECTHOH pPalOOTHI, pacmlpeeisaTh
BUJIbI palbOT, [OrOBapuBATHCS, OOCYX AaTh MPOLECC U Pe3yabTaT pPadoTHI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acCTBOBaTh B TPYIIOBBIX (opmax paboThl (00CYyXaeHUsI, 0OMEH MHEHHUH,
«MO3TOBBIE IITYpPMBD» W HWHBIC), BBHINOJHATH CBOIO 4YacTh pabOTBHl M
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UYJICHAMH KOMAaHBI, OICHUBATH
KaueCcTBO CBOETo BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJICHCTBHS.

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOywyenuss B 10 kiacce oOydarommuiics MOJIYYUT CIETYIOIINE
peIMEeTHbIE Pe3yJIbTaThl MO OTIENbHBIM TeMaM pabodeil MmporpaMMbl y4eOHOTO
Kypca «Anredpa v Hayalla MaTeMaTHYECKOTO aHATTN3ay:

Yuciia U BLIYHCIIEHHUS:

CBOOO/IHO OIEpPUPOBATh MOHATUSAMHU: PAIlMOHAIBHOE YHCIO, OECKOHEYHas
nepuoanueckas JApoOb, MPOLEHTHI, HPPALUOHAIBHOE YHCIO, MHOXKECTBA
paIMOHANBHBIX U JCHCTBUTEIBHBIX YHCEN, MOIYJIb JEHCTBUTEILHOTO YUCIIA;

OPUMEHATH JpOOM W TPOLEHTHl JUIsl DPEIICHUS NPHUKIATHBIX 3a1a4 M3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

NPUMEHATH NPUOIMKEHHBIC BBIYMCICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BEIYHCIICHHI,



CBOOOJIHO OMNEpUPOBaTh MOHATHEM: CTENEHb C LEJIbIM IOKa3aTeseM,
MCIIOJIB30BATh MOAXOAAIIYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YUCEN JJISl PEIICHMUS
MIPAKTUYECKUX 3a/1a4 U MIPEACTABICHUS TAHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATYypaJIbHOU
CTEIICHH;

CBOOOJTHO OTMIEPUPOBATH MOHATHUEM: CTETICHb C PAIMOHAILHBIM MTOKa3aTeleM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: JIOTapudM 4YHUCHA, JECATUYHBIE U
HaTypaJbHbIE JIOTApU(MBIL;

CcBOOO/IHO ONEpUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSMU: APKCUHYC, APKKOCHHYC W apKTAHTE€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

NPUMEHATh Pa3jIU4HbIE METOJAbl PEIICHHUS palUOHAIBHBIX M JPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IIPUMEHSATb METOJ HWHTEPBAIOB I PELICHUSA
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMHU: MHOTOYJIEH OT OJHOM NEpPEeMEHHOM,
MHOTOWIEH C ILeJbIMU KO3(p(UIHEHTAMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIeJIEHNE MHOTOYJIEHAa HA MHOTOYJIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISL pENIeHus 3a/1a4;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: CHUCTEMa JIMHEWHBIX YypaBHEHWIA,
MATpULA, ONPEAECIUTENIb MAaTPULBl 2 X 2 M €ro TIeOMETPUYECKUH CMBICII,
MCIIO0JI30BaTh CBOMCTBA ONpENENuTeNss 2 X 2 JuIs BBIYUCIEHHS €ro 3Ha4eHus,
MPUMEHSTh ONPEACIIUTENIN [JIl PEUIEHUS CHCTEMbl JIMHEHMHBIX YpaBHEHUH,
MOJENUPOBATh PEAIBHBIE CUTYallMU C MOMOILIBIO CUCTEMBI JIMHENHBIX YPAaBHEHUH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIHM C IOMOLIBI0O MAaTpUI] M OIPEICIUTENEH,
VMHTEPIIPETUPOBATH ITOJy4YEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHAMH JUisi TpeoOpa3oBaHUs
BBIPAKECHU;

BBIIIOJIHATH MPE0OPa30BaHUS YHCIOBBIX BBIPAXKEHU, COAEPIKAIUX CTEIEHH C
palMOHAJIbHBIM [1I0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa jgorapupmMoB TUISt npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPAKEHUN;

CBOOOJHO OMNEPUPOBATh MOHATHUSIMH: HUPPALMOHAIBHBIE, MOKa3aTeNIbHbIE U
Jorapu(pMUUECKre ypaBHEHUS, HAXOAUTh UX PEUICHHSI C TOMOIIBI0 PAaBHOCUIIBHBIX
MEPEXO0/I0B WIIA OCYIIECTBIISAA IPOBEPKY KOPHE;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUE POPMYJIBI AJIs IpeoOpa3oBaHuUs
TPUTOHOMETPUUECKHUX BBHIPAKECHU;

CBOOOZIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHUE,
OPUMEHATh HEOOXOoAuMble (GOPMYNBl Ui  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHUI;

MOJICNIMPOBaTh peajbHbIE CHUTyallMd Ha S3bIKe aireOpbl, COCTaBISATH
BBIpQXXCHHS, YpaBHEHHUS, HEPAaBEHCTBA 1O YCJIOBUIO 3ajadd, HCCIEI0BaTh
MOCTPOCHHBIE MOJIENU C UCIIOJIb30BAHUEM amapara aireOpsl.

DyHKIUHN U TPAPUKU:

CBOOOJTHO OINEPUPOBATH MOHATHAMU: (DYHKIIUS, CIOCOOBI 3aaHusl (DYHKIINH,
B3aUMHO O0OpaTHble (QYHKIUU, KOMMO3UIMUS (QYHKUUHA, rpaduk (QyHKIUH,
BBIIIOJIHATH 3JIEMEHTApHbIE TPeoOpa3zoBaHus rpa@uKoB (QyHKIIMIA;

CcBOOOIHO OIEpPUPOBaTh MOHATUSAMU: O0JACTh ONPENEICHUS U MHOKECTBO
3HauYeHUN QYHKIMH, HYIH QYHKIIUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OMEpPUPOBATh TMOHATHAMH: UETHBIE W HEUYETHBIE (YHKIUH,
nepuoanyeckrue QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMU, MAKCUMYMBI
MUHUMYMbI (DYHKIMHM, HAuOOJbINIEE W HAWMEHbINee 3HauYeHHe QYHKIUA Ha
MIPOMEKYTKE;

CBOOO/IHO ONEpPHPOBATh MOHATUSAMU: CTETICHHAs (PYHKIHSA C HATYpPaJIbHBIM H
[ENbIM TIOKa3aTeneM, rpauK CTENeHHOW (PYHKIHWM C HATypadbHBIM H IIEIBIM
nokasarenieM, rpaduk KOpHsS N-OM CTeNeHU Kak (YyHKIHUU OOpPATHOW CTETEeHH C
HATypaJbHBIM MOKa3aTeJeM;

ONEepUpPOBaTh TOHATUSAMU: JUHEWHAs, KBaJpaTHUYHAs W APOOHO-IMHEHHas
(GYHKIIH, BRITIOTHATH 3JIEMEHTAPHOE UCCIIEI0OBAHUE U IOCTPOCHHE UX TPAPUKOB;

cBOOOIHO ONEpUPOBATh MOHITUAMM: IOKa3aTelbHAs W JIOrapupMUuecKas
GbyHKIMM, WX CBOMCTBA U TpaduKH, UCIOIB30BATh UX TpauKu s pelieHus
YPaBHEHHUI;

CcBOOOJIHO OMEpUPOBATH TOHATUSAMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
orpeiesieHue TPUTOHOMETPUUECKUX (QYHKIMI YUCIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (GYHKIMA 719 UCCIENOBAaHUA TIPOLIECCOB U
3aBHCHMOCTEH TpU pElICHUH 3a7ad U3 APYTUX yU4eOHBIX MPEIMETOB U pealbHOM
KHU3HU, BBIpAXaTh (HOPMyIaMH 3aBUCIMOCTH MEXKy BETUUMHAMU;

Hauaja maTeMaTH4eCcKOro aHAJIM3a:

CBOOOJTHO OMEpUPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpudecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIasi TeOMETpUIEcKasi POrpeccusi, TUHEHHBIN U
AKCMOHEHIIUAIBHBIA POCT, OpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

UCIIOJI30BaTh MPOTPECCUU IS PELICHUs pealbHBIX 3alad MPUKIATHOTO
XapakTepa,



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: MTOCIEIOBATEIHLHOCTD, CTIOCOOBI 3a/IaHUS
MOCJIEA0BATEIbHOCTEH, MOHOTOHHBIE M OTIPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
MMOHUMAaTh OCHOBBI 3apOXKJCHUS MAaTeMaTUYECKOr0 aHaJIM3a Kak aHalln3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSMH: HEMPEPHIBHbIE (DYHKIUH, TOYKU
paspbiBa rpaduka GyHKIIUH, aCHMIOTOTHI Tpaduka GyHKIINY;

CBOOOJIHO OIEPUPOBATh MOHATHEM: (PYHKIMs, HEIMpEephIBHAsT Ha OTPE3KE,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX PYHKIUM JIJIs1 pelIeHUs 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATHUSAMH: TEpBasi W BTOpas MPOU3BOIHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIISATh MIPOU3BOJIHBIE CYMMBI, MPOU3BEJEHUS, YACTHOIO U KOMIIO3UIIUU
JIBYX (DYHKIIMH, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIINIA;

WCIIOJIb30BaTh TEOMETPUUECKUN U (U3UYECKUN CMBICT MPOU3BOTHOM IS
peuieHus 3aaad.

MHo:xecTBa U JIOTHKA:

CBOOOJIHO  ONEpUpPOBATh MOHSATHUAMHU: MHOXKECTBO, OINEpallMu  HaJ
MHOYECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJisl ONUCAHUS PEalbHbIX
MIPOIIECCOB U SIBJICHUH, IPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX TPEAMETOB;

CBOOO/IHO OINEPUPOBATH IMOHSTUSIMU: OINpEJEICHHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIbCTBO, PABHOCUIIBLHBIC
YpPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kJjacce o0OydyarOIIMICA TOJYYUT CIIEIYIOIINE
MpeAMETHbIE PE3yIbTaThl MO OTJAEIBLHBIM TeMaM padodeill mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajia MaTEMaTHIECKOTO aHAITN3ay:

Yucaa 1 BBIYUCTCHUSA:

CBOOOJIHO OMEPUPOBaTh TMOHATUSMH: HAaTypajJbHOE U IEJ0€ YHUCIO,
MHOKECTBA HATYPAJIbHBIX W LEJNBIX YHUCEJ, UCHOJIB30BaTh MPU3HAKHU JIEIIMMOCTHU
uensix yncen, HOJl 1 HOK HaTypanbHbIX 4nceln AJis peuleHus 3a/1a4, TPUMEHATh
anroput™ EBknmnaa;

CBOOOJIHO OMNEPUPOBATh IMOHATHEM OCTaTKa 10 MOJYJIIO, 3alUChIBaTh
HaTypaJibHbIE YKCIIa B PA3IMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJTHO OMEpUPOBATh TMOHATHUSMH: KOMILJIEKCHOE YHCIO M MHOXXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTABISTh KOMIUIEKCHBIE YHUCIA B anreOpandeckoil u
TPUTOHOMETPHUUECKON (PopMe, BHITIOTHATh apuMETUUECKHE ONEepalli ¢ HUMU U
n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



cBOOOIHO OMNEpPUPOBATH MOHATUSAMU: HPPALMOHAIbHbBIE, TOKa3aTelIbHbIE U
jJorapu(pMUUECKUE HEPaBEHCTBA, HAXOAWTh MX pEHIEHHs C [OMOUIbIO
PaBHOCWJILHBIX NIEPEXO/IOB;

OCYUIECTBJISITh OTOOpP KOpPHEM MpH pEUIEHUUd TPUTOHOMETPUUYECKOIO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATh IMOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HeoOxoaumble  (OPMYJIBl Il  pPELIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

cBOOOIHO ONEPUPOBATh MOHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U
HEPaBEHCTB, PAaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI-CIIEICTBHSI, HAXOAUTh PELICHHUS
CUCTEMBI U COBOKYMHOCTEN palMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
Jorapu(pMUYECKUX YPaBHEHHUI U HEPABEHCTB;

pemarb pauuoOHAJIbHBIE, UppalroOHaIbHbIE, IIOKa3aTelIbHbIE,
jgorapu(MuyecKue U TPUTOHOMETPUYECKHUE YpaBHEHHMs] U  HEpPaBEHCTBA,
coJiepKalliie MOAYJIU U MapaMeTphl;

MPUMEHSATH IpaUuecKre METO/bI IJIsl PEIIEeHUs] YPAaBHEHU U HEPABEHCTB, a
TaKXK€ 3a/1a4 C NapaMeTpaMu;

MOJIEJIMPOBaTh peajlbHble CHUTyalldd Ha S3bIKE aireOpbl, COCTaBIATh
BBIDAKECHUSI, YpPABHEHUS, HEPABEHCTBA M HUX CHCTEMbl IO YCJOBHUIO 3a/layw,
UCCJENOBATh IOCTPOEHHBIE MOJEIM C HWCIOJb30BAaHUEM alapaTta ajireopsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTpOUTh TpadUKUd KOMMO3UIMU (PYHKIUNH C MOMOILBIO 3JIEMEHTApPHOTO
MCCJIEI0BAHMS U CBOMCTB KOMIIO3UIMU ABYX (DYHKIIMIA;

CTPOUTH TeOMETpHUYecKHe o0pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJHO  ONEpUPOBAaTh MOHATHSAMHU: TpaQUKUd TPUTOHOMETPUUECKUX
byHKIMH;

OPUMEHATh (QYHKIUM [JI1 MOJCJIHUPOBAHUS M HCCIEIOBaHHUS pealbHBIX
IIPOLIECCOB.

Havana maTeMaTH4ecKOro aHajm3a:

UCI0JI30BATh MPOU3BOJHYIO JUUISl UCCIAEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAUTh HauOoJblllee U HaMMEHbIIee 3HaUeHUs! PYHKIIMHU HENPEpbIBHON Ha
OTpE3Ke;

UCIIOJI30BaTh IMPOM3BOJHYIO JJIsl HAXOXKICHHUS HAWIy4yllero peuieHusl B
OPUKIAJAHBIX, B TOM YHCIE€ COLMAIbHO-JKOHOMUYECKHX, 3ajJadax, Ui
OIpPE/IENICHUs] CKOPOCTH U YCKOpPEHHUs Ipolecca, 3aJaHHOro (GopMmysod wuiu
rpadukom;



CBOOOJHO OMEpUPOBATH TOHATHSIMHU: TEPBOOOpa3Has, ONpPeneIEHHBIN
WHTErpajl, HAXOJWTh IEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIUN U BBIYUCISTH
uHTterpan no popmyie Herotona-JIeiouua;

HaXOJUTh TUIOIIAIY MJIOCKUX (PUTYp U OOBEMBI TEJ C TOMOIIBIO UHTETpaa;

MMETh NPEACTABICHUE O MAaTeMaTHYECKOM MOJECIMPOBAHUN Ha MpUMEpE
cocTaBiieHUs MU PepeHIInaTbHBIX YPaBHEHU;

peliarh MPUKIAIHBIE 33Ja4¥, B TOM YHUCJE COIMAIbHO-3KOHOMHUYECKOrO U
(u3HYecKoro xapakrepa, CpeICTBAMU MaTeMaTUYECKOIO aHaJIU3a.



11 KIIACC

Ne
n/
n

HaumeHoBaHue pa3iesioB
U TeM NMPOrpamMMbl

KoanuyecTBo 4acos

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThbI

DyekTpoHHbIe (IU(pPOBBIE)
o0pa3oBaTe/ibHbIE pecypchl

UccnenoBanue GpyHKImii ¢
MMOMOUIBIO TPOU3BOTHOM

22 1

ITepBooOpa3nas u
HHTETpaI

12 1

I'padpuku
TPUTOHOMETPHYECKHIX
GyHKIMH.
TpuroHomerpuyeckue
HEpaBEHCTBA

14 1

Hppanuonanbhsie,
MOKa3aTeNbHbIE U
norapudmuueckue
HEpaBEHCTBA

24 1

KommiekcHrplie uucia

10 1

Harypanbnsle u nensie
qucia

10 1

CucteMbl pallMOHATILHBIX,
UppanoHaIbHBIX
MOKa3aTeIbHbIX U
JorapupMHUUECKUX
YpaBHEHUU

12 1

3amauu ¢ mapaMmeTpamMu

16

[ToBTOpenue, 0600IIEHNE,

16 2




CHCTEMAaTH3aINs 3HaHUH

OBIIEE KOJIMYECTBO
YACOB 110 I[TPOTPAMME

136

10




11 KIIACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

KoHuTpoJbHbIe

Bcero
padoThl

IIpakTHYeckue
padoThbI

Jara
H3ydyeHusl

JJIeKTPOHHbIE
undposbie
oOpa3oBaTejibHbIE

pecypchl

[Ipumenenue npor3BOHON
K UCCIeI0OBaHUIO (QYyHKIUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM
K HCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpuMeHeHne npon3BOHOM
K MCCIICIOBAaHUIO (PYHKITUI
Ha MOHOTOHHOCTb U
IKCTPEMYMBI

IIpuMeHeHne Mpon3BOHOMU
K UCCIIeIOBAHUIO (DYHKITUI
Ha MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHne mpOU3BOTHOM
K UCCIIEeIOBAaHUIO (DYHKITUI
Ha MOHOTOHHOCTE U
IKCTPEMYMBI

[Ipumenenne nporn3BoaHON
K UCCIIEIOBAaHUIO (DYHKITHIA
Ha MOHOTOHHOCTb U




3KCTPEMYMBI

Haxoxaenne HanOOJIbIIErO
Y HAMMEHBIIIET0 3HAYEHUS
HENPEPHIBHON (QYHKIINU HA
OTpe3Ke

Haxoxxnenne HanOombIero
Y HAaUMEHBILIETO 3HAUCHHUS
HEeNpepbIBHON (PYHKINHU HA
OTpe3Ke

Haxoxxnenne HanOombIero
Y HAUMEHbILIETr0 3HAUYCHHS
HEeNpepbIBHON (YHKLIUHU HA
OTpe3Ke

10

Haxoxnenue HaubombIero
Y HAaMEHbIIIETO 3HAYCHUS
HenpepbIBHOU (HYHKIIUU Ha
OTpe3Ke

11

Haxosxaenre HanOOoJIbIIero
1 HAMMEHBIIIETO 3HAYEHUS
HENpephIBHON (HYHKITUU Ha
OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro
N HAMMCHBIIICTO 3HAUYCHUA
HenpepbIBHON (DYHKIIUU Ha
OTpe3Ke

13

IIpuMeHeHne npon3BOHOM
JUISL HAXOXKACHUS
HAaWJIYy4YILEro peleHus B




MPUKIAAHBIX 3aaadax

14

IIpuMeHeHne npon3BOHOM
JUISL HAXOXKACHUS
HaWIy4ILEro peleHus B
MIPUKIIAIHBIX 3a7ja4ax

15

IIpuMeHeHne IPOU3BOJHOMU
JUISL OTIPEIEJIEHUS] CKOPOCTH
U YCKOPEHUs Ipoliecca,
3aJaHHOTO (POPMYIION WK
rpaduKoM

16

[IpumeHeHne npou3BOTHON
JUISL OTIpEJIEJIEHUS] CKOPOCTH
U YCKOpPEHHUs Ipolecca,
3aJaHHOTO (POPMYJIION MK
rpadpuKoM

17

Kommnoszunus dyHkimit

18

Komnoszunus ¢pyHxmit

19

Kommosurust pyHKImit

20

I'eomerpuueckue o6pa3sl
ypaBHEHUH Ha
KOOPJAMHATHOM IIJIOCKOCTH

21

I'eomerpuueckue oopassl
yYpaBHEHUH Ha
KOOP/AMHATHOH MJI0CKOCTH

22

KonTponsHas pabora:
"UccnenoBanue GyHKIHIHI C
MOMOUIBIO TPOU3BOIHON"

23

[lepBooOpa3nas, OCHOBHOE




CBOMCTBO NIEpPBOOOPA3HBIX

24

[TepBooOpasubie
AJIEMEHTAPHBIX (YHKIIHHA.
[IpaBuna HaxoXICHUS
epPBOOOPA3HBIX

25

[TepBooOpazubie
AJIEMEHTAPHBIX (YHKIMH.
[IpaBuna HaxoXI€eHUS
MIEPBOOOPA3HBIX

26

Hurerpain.
I'eomerpuueckuit cMbICT
HHTETpaja

27

Brranciaenue
onpeIeIEHHOTO HHTETpaia
o gopmyne HproToHa-
Jletiouna

28

Brruncrnenue
OIPENIEIIEHHOT0 UHTETpAIA
o ¢popmyie HeroTona-
JletiounIta

29

[IpumeHeHnne nHTErpaa
JUTSL HAXOXKICHUS
IIoLaiel IIOCKUX GUryp

30

[IpumeHeHne nHTErpaa
JUTSL HAXOXKAEHUS 00BEMOB
T€OMETPHUYECKUX TeTl

31

[Ipumepsl perieHuit
nudepeHIaTbHBIX




YpaBHEHU

32

[Ipumeps! perenuit
mddepeHratbHbIX
ypaBHEHUH

33

Marematnueckoe
MOJIETIMPOBAHKE PEAIBHBIX
MPOLECCOB C MOMOILBIO
g depeHInaTbHBIX
ypaBHEHUH

34

KonrtponbHas pabora:
"IlepBooOpa3Has u
uHTerpan”

35

Tpuronomerpudeckue
(GYHKIINHU, UX CBOMCTBA U
rpaduku

36

Tpuronomerpruueckue
(GyHKIIMH, UX CBOWCTBA U
rpadguku

37

Tpuronomerpuueckue
(GyHKINHU, UX CBOMCTBA U
rpaduKu

38

Tpuronomerpuueckue
(GyHKIMH, UX CBOMCTBA U
rpaduKu

39

Tpuronomerpuueckue
(GyHKIMHU, UX CBOMCTBA U
rpaduxu

40

OT60p KOpHEH




TPUTOHOMETPUIECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUYECKOMN
OKPYKHOCTH

41

OT10op KOpHEi
TPUTOHOMETPUUYECKUX
YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPUUECKOMN
OKPYKHOCTH

42

OT10op KOpHEi
TPUTOHOMETPUYECKUX
YpPaBHEHUH C TOMOUIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

43

OT10op KOpHE
TPUTOHOMETPUYECKUX
YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPUYECKOMN
OKPY’KHOCTH

44

Pemenue
TPUTOHOMETPUUYECKUX
HEPABEHCTB

45

Pemenue
TPUTOHOMETPUUYECKUX
HEPaBEHCTB

46

Pemenue
TPUTOHOMETPHUIECKUX
HEPaBEHCTB

47

Pemenue




TPUTOHOMETPUUECKUX
HEPABCHCTB

48

KonTponsHas pabora:
"I'padpuxu
TPUTOHOMETPUUECKHUX
GyHKIUH.
Tpuronomerpruueckue
HepaBeHCTBa"

49

OCHOBHBIE METOIBI
pElIeHUs TTOKa3aTebHBIX
HEPABCHCTB

50

OCHOBHBIE METOIBI
pelIeHUs TOKa3aTeTbHBIX
HEPABEHCTB

51

OCHOBHBIE MCTOBI
PCUICHUA ITOKA3aTCIIbHBIX
HEPAaBCHCTB

52

OCHOBHEBIE METOJIEI
pelieHus ToKa3aTeIbHBIX
HEPaBEHCTB

53

OCHOBHBIE METO/IBI
penIeHus
Jorapu(pMUUECKUX
HEPaBCHCTB

54

OCHOBHBIE METO/IBI
penieHus
JorapupMHUUECKUX
HEPABCHCTB




55

OCHOBHBIE METOIBI
pelIeHus
Jorapu(PMUIECKUX
HEPABCHCTB

56

OCHOBHBIE METOIBI
penIeHus
JorapupMUUECKUX
HEPaBCHCTB

57

OCHOBHBIE METOIBI
pENICHUS UPPAIMOHATEHBIX
HEPABCHCTB

58

OCHOBHBIE METOIBI
pElIeHUs UPPAIMOHATEHBIX
HEPABEHCTB

59

OCHOBHBIE MCTOBI
PCUICHUA UPppAllMOHAJIbHBIX
HEPAaBCHCTB

60

OCHOBHEBIE METOJIEI
pelieHust upparroOHaIbHBIX
HEPaBEHCTB

61

I'padmaeckue MeTop!
pENICHUS UPPAITTOHATEHBIX
YpaBHEHUI

62

I'padmueckue meTopl
pENICHUS UPPAIUMOHATTEHBIX
ypaBHEHUH

63

I'pacdmueckue metoan
pEIIeHHs TOKA3aTeJIbHbIX




YpaBHEHU

64

I'padmyeckue meTompl
pENICHUS TTOKA3aTeIbHBIX
HEPABCHCTB

65

I'padmueckue meToan
penieHus
JorapupMUIECKIX
ypaBHEHUH

66

I'papuueckue MeTo bl
pelieHus
JorapupMUUECKUX
HEPABEHCTB

67

I'padmueckue metozbt
pelieHus
Jorapu(pMUIEeCKUX
HEPaBEHCTB

68

I'paduueckne meToap!

PEIICHUS ITOKAa3aTCIbHBIX U

Jorapu(PMUIECKUX
YpaBHEHU

69

I'padmaeckue MeTop!

PEIICHHUA MMOKA3aTCIbHBIX U

Jorapu(pMUUECKUX
YpaBHEHUI

70

I'padmyeckue metompl

peIICHUS MMOKA3aTCIbHBIX U

JorapupMHUUECKUX
HEPaBEHCTB




71

I'paduueckne meTomap!

PEIICHHUS ITOKAa3aTCIbHBIX U

Jorapu(PMUIECKUX
HEPaBEHCTB

72

KonTponsHast pabora:
"UppauroHaibHele,
MOKa3aTeIbHbIE U
norapudmudeckue
HEpaBeHCTBA"

73

KommnekcHeie uncia.
Anrebpanyeckas u
TPUTOHOMETPHYECKAS
(hopMBI 3amucH
KOMITJICKCHOTO YHUCJIa

74

KommiekcHbie yucna.
Anrebpanueckas u
TPUTOHOMETPHUYECKAS
(hopMBI 3anucH
KOMIDJICKCHOTO YHUCJIa

75

Apudmernueckue
OTIepaLny C

KOMIIZICKCHBIMHU YU CJIaMH

76

Apudmernueckue
OTIepalny C

KOMIIJICKCHBIMH YU CJIaMH

77

N3obpaxenue

KOMILJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

78

N3obpakenue




KOMIIJICKCHBIX YHCCJI HA
KOOPJMHATHOM INIOCKOCTH

79

®opmyiia Myaspa. Kopau
Nn-0il CTENEHH U3
KOMILIEKCHOTO YHCTa

80

®opmyna Myaspa. Kopau
N-OW CTEIEHU U3
KOMILJIEKCHOTO YHUCIIa

81

[Ipumenenue
KOMILUIEKCHBIX YHUCEIT U1
peeHust GU3NYECKUx U
F€OMETPUYECKUX 3a1a4

82

KontposbHas pabora:
"KoMmiekcHpie uncia"

&3

Harypasbnsle u nensie
qucia

84

Harypaibnsle u nensie
qucia

85

[IpumeneHne npu3HaKoB
JEJIMMOCTH LIETIBIX YNCEN

86

[IpumeHeHue mpu3HaAKOB
JEIMMOCTH LIEJIBIX YHCe

87

[IpumeHeHne npu3HAKOB
JEJIMMOCTH LIEJIBIX YUCEIL:
HOJ u HOK

88

[IpuMeHeHne npu3HaKOB
JEIIMMOCTH LIETBIX YUCEIL:
HO/l u HOK




89

[IpuMeHeHne MpU3HAKOB
JEJIIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH IO MOZYJIO

90

[IpuMeHeHne npu3HaKoB
JEJIMAMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZYJIO

91

[IpuMeHeHne pU3HAKOB
JEITMMOCTH LIEJIBIX YUCEN:
anroputM EBkimna mis
peueHus 3a1a4 B LEebIX
yuciax

92

KonTponsHas pabora:
"Teopus nenbix uncen"

93

Cucrema n COBOKYIIHOCTb
ypaBHeHHﬁ. PaBHOCHIBHBIE
CHUCTCMBI U CUCTCMBI-
CIICACTBHA

94

CucreMa 1 COBOKYITHOCTb
ypaBHeHU. PaBHOCUIIbHBIE
CUCTEMBI U CHCTEMBI-
CJIEJICTBUS

95

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
paIMoOHAIBHBIX YPAaBHCHHIMA

96

OCHOBHBIE METO/IBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
WPPaIMOHATLHBIX




YpaBHEHU

97

OCHOBHBIE METOIbI
peuIeHus CUCTEM U
COBOKYITHOCTEMN
IIOKA3aTEJIbHBIX YPABHEHUMN

98

OCHOBHBIE METO/IbI
peuIeHus CUCTEM U
COBOKYITHOCTEMN
II0KA3aTEJIbHBIX YPABHEHUM

99

OCHOBHBIC METOJIBI
peuIeHust CUCTEM U
COBOKYITHOCTEMN
JorapupMUIECKIX
yYpaBHEHUN

100

OcHOBHBIE METOBI
pELIECHUs CUCTEM U
COBOKYITHOCTEH
sorapupMUUECKUX
ypaBHEHUU

101

[IpumeneHnne cucteM K
PEILICHHI0 MaTeMaTHUYEeCKUX
3a/a4 U 3a/1a4 u3
pa3IUYHBIX 00JacTei
HAyKU U pEaIbHOM JKU3HH,
HHTEPIIpETALNS
MOJIyYEHHBIX PE3YJIbTATOB

102

[Ipumenenne cucteM K
PELICHHI0 MaTeMaTHIYEeCKUX
3a/1a4 U 3a/1a4 U3




pa3IUYHBIX obJacTen
HAayKHU U peajbHOM KU3HHU,
HHTEpIIpEeTaLNs
MOJIy4YE€HHBIX PE3yJIbTaTOB

103

[IpuMeHeHne HEpaBEHCTB K
PELICHNI0 MaTeMaTHUYECKUX
3a/1a4 ¥ 3a]a4 u3
pa3IUYHBIX obJacTen
HayKH U pealbHOU KU3HH,
MHTEPIIPETALNS
MIOJIy4YE€HHBIX PE3YyJIbTaTOB

104

KonTponshas pabora:
"CucTteMbl palliOHAIBHBIX,
MppaIoOHATEHBIX
MOKa3aTeIbHBIX U
Jorapu(pMUUECKUX
ypaBHEHHN"

105

PanvonanbHbIE ypaBHEHUS
C ImapamMeTpaMu

106

Panmonanbabie
HEpPABEHCTBA C
rnapameTpamu

107

PanmonanbHble cUCTEMBI C
napameTpamMu

108

HppanmonanbHsie
YPAaBHEHHUsI, HEPABEHCTBA C
napameTpamMu

109

HppanmoHaibHbIe CUCTEMBI




C nmapaMeTpamMu

110

Iloka3zarenbpHBIE
ypaBHEHUsI, HEPABEHCTBA C
rnapameTpamu

111

IlokazareabHbIE CUCTEMBI C
napameTpamu

112

Jlorapudmuyeckue
ypaBHEHUs1, HEPABEHCTBA C
napameTpamu

113

Jlorapupmuueckue
CHCTEMBI C ITapaMeTpaMu

114

Tpuronomerpuueckue
YpaBHEHHUs C ITapaMeTpamMu

115

Tpuronomerpuueckue
HEPABEHCTBA C
rapameTpamu

116

Tpuronomerpuueckue
CHUCTEMBI C ITapaMeTpaMu

117

[Toctpoenue u
HCCIIeIOBaHKe
MaTeMaTHYeCKUX MOJiesen
peaNbHBIX CUTYalUi C
MTOMOIIBIO YpaBHEHUH C
napameTpamMu

118

[Toctpoenue u
UCCIIeIOBaHKe
MaTeMaTHYECKUX MOJeIe
pEATbHBIX CUTYALIUM C




TTOMOTIIBIO CUCTEM
YpPaBHEHUH C MapaMeTpamu

119

[Toctpoenue u
HCCIIe10BaHUE
MaTE€MaTHYECKUX MOJEIIEeH
peaIbHBIX CUTYAIUH C
IIOMOIIIBIO CUCTEM
YpaBHEHHUH € ITapaMeTpamu

120

Konrponsnas pabora:
"3amauu ¢ napamerpamu"

121

[ToBTOpeHnue, 060061IeHNE,
CHUCTEMATU3AIMS 3HAHUINA:
"VYpaBHeHus"

122

[ToBTOpEeHME, 0600IIEHNE,
CUCTEMATU3AIM 3HAHUMN:
"VpaBuenus"

123

[ToBTOpeHue, 0600IIEeHNE,
cucTeMaTu3als 3HaHuH:
"VpaBuenus. CuctemMbl
ypaBHeHU"

124

[ToBTOpeHme, 06001IEeHNE,
CUCTEeMAaTH3aINsI 3HAaHUH:
"HepaBencrna"

125

[ToBTOpenue, 06001IeHNE,
CUCTEeMAaTH3aIns 3HAaHUH:
"HepaBencrsa"

126

[ToBTOpenue, 060061IeHNE,
CHUCTEMATH3AIMs 3HAHHHA:




"Hepasencrsa"

127

[ToBTOpenue, 06001eHNE,
CHCTEMaTHU3allus 3HAHMIL:
"[IpousBonHas u eé
npuMeHeHue"

128

[ToBTOpeHnue, 06001IeHNE,
CHCTEeMaTHU3alus 3HAaHMI:
"[IpousBonHas u eé
npuMeHeHue"

129

[ToBTOpenue, 06061IeHNE,
cucTeMaTH3alys 3HaHUM:
"[IpousBonHas u e€
IpuMeHeHue"

130

[ToBTOpEeHME, 0600IIEHNE,
CUCTeMAaTH3alMsI 3HAHUA:
"WUuTerpain u ero
npuMeHeHue"

131

[ToBTOpeHue, o600IIEHNE,
cUCTeMaTH3alis 3HaHWUH:
"®dyukun"

132

[ToBTOpeHme, 06001IEeHNE,
CUCTEeMAaTH3aINsI 3HAaHUH:
"Oyukmun"

133

[ToBTOpenue, 06001IeHNE,
CUCTEeMAaTH3aIns 3HAaHUH:
"Oyukuun"

134

HToroBast KOHTpOJIbHAS
pabota




135 HrtoroBast KOHTpOJIbHAS 1 1
paborta

136 [ToBTOpenue, 06001IeHNE, |
CHCTEeMaTH3alus 3HAaHUI

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

136
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