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INOACHUTEJIBHASA 3AIIMCKA

YueOHblii Kypc «Anredpa M Hayalla MaTEMaTHMYECKOTO aHAJIMW3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B MPOrpaMMe CpEAHEro oOIiero oOpa3oBaHUs, MOCKOJBbKY, C OJHOMN
CTOPOHBI, OH O0€CIeYMBAaeT HMHCTPYMEHTAIbHYIO 0a3zy Ui HW3y4eHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (OPMHPYET JIOTMYECKOE W aOCTPAKTHOE MBILILUICHUE
o0y4aromuxcsi Ha YypOBHE, HEOOXOJMMOM Jii OCBOCHHMS HH(POPMATHKH, OOIIECTBO3HAHUA,
UCTOPUM, CIIOBECHOCTH U JPYyrMX JUCHHUIUIMH. B pamkax paHHoro yudeOHOro Kypca
oOydaromuecss OBJAJE€BAIOT YHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HayKH, KoTopas
dbopMyIIMpyeT CBOM JOCTHKEHHS B MAaTEMAaTUIECKOU popme.

VY4eOHblil Kypc anreOpsl U Hayal MaTEMaTHYECKOTO aHallM3a 3aKja/IbIBAe€T OCHOBY Jis
YCIICLTHOTO OBJIAJICHUS] 3aKOHaMU (PU3UKH, XUMHUH, OHOJOTHH, TMOHUMAHUS OCHOBHBIX
TEHACHLUMHA pPa3BUTHS HPKOHOMUKH M OOLIECTBEHHOM J>XW3HHM, IO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IH(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIIOJIB30BaTh MX JUIS
JManbHEWIero oOpa3oBaHHMs W B IMIOBCEJAHEBHOM JKM3HM. B TO ke Bpems OBJIajJeHUE
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKLIHUSMHM ajareOpbl 1 MaTeMaTUYecKOro aHaau3a
pa3BUBaeT YMEHHE HAaXOJAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTb, JOKa3bIBaTb
YTBEP)KIEHHUS ¢ TIOMOIIBI0 MHAYKIMH U PAcCyKAaTh ACTYKTHBHO, UCIOJIB30BaTh 0000IICHNE H
KOHKpETH3aIuio, a0CTparupoBaHUE M aHAIOTHIO, (OPMHUPYET KpPEaTMBHOE M KPUTHUUYECKOE
MBIIILIEHHUE.

B xonme m3ydeHus ydyeOHOro kypca «AnreOpa M Hayajda MaTeMaTHUYECKOTO aHaIM3a»
oOydaromuecss MOJy4YaroT HOBBIM ONBIT pEIIeHUs MPUKIAJHBIX 3a]a4, CaMOCTOSTEIbHOIO
IIOCTPOECHUSI MAaTE€MaTHYECKMX MOJEJIEH pealbHbIX CHUTYallMHd, WHTEPIPETALMU IOJYYEHHBIX
pEILIEHNH, 3HAKOMSTCS C IPUMEPAaMU MaT€MaTUYECKMX 3aKOHOMEPHOCTEH B NPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMaTUYECKUMHU OTKPBITUSIMU U UX aBTOPaMH.

VYueOHbIl Kypc 00J1alaeT 3HAYUTEIbHBIM BOCIHUTATEIBHBIM TMOTEHITHAIOM, KOTOPBIN
peanu3yercss Kak depe3 ydyeOHbIM MaTepuall, CIOCOOCTBYIOUIMHA (DOPMUPOBAHMIO HAYHYHOTO
MHUpPOBO33pEHHUS, Tak M 4epe3 cHeuupuky ydyeOHOM  jaedATeNbHOCTH, TpeOyromen
OPOJODKUTEIbHOW  KOHUEHTPAallMd  BHUMAHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJTY4YECHHBII pe3yibTar.

B ocHoBe Meronuku oOyueHus anreOpe M HadalaM MaTEeMaTHMYECKOrO aHalIM3a JIEKHUT
JeSITeIbHOCTHBIN MPUHLUI 00Y4EHusI.

B ctpykrype yuebHoro kypca «Anreépa u Hayana MaTeMaTUYECKOTO aHAJIN3a» BbIIEICHBI
CIIeIyIOIlIME COJEpKAaTEIbHO-METOANYECKHe JUHUU: «Yucina U BbIUKUCHCHUS», «DYHKIUH U
rpaduxmn», «YpaBHEeHUs U HepaBeHCTBa», «Havana MaremaTuueckoro ananuza», «MHokecTBa U
Joruka». Bce OCHOBHBIE COAEPKATEIBHO-METOJAUYECKUE JIMHUM M3Y4YalOTCS Ha IPOTSKEHUH
JIBYX JIeT oOy4YeHMs Ha YpOBHE CpPEIHEro oO0Iero oO0pa3oBaHMs, €CTECTBEHHO JOIOJHSSA JIPYT
JIpyra ¥ TOCTENEHHO HAChIAsCh HOBBIMH TeMaMu M paszzaenamu. JlaHHbI y4eOHBIM Kypc
ABJIIETCS. WHTETPaTHBHBIM, IOCKOJIBKY OOBEAMHSIET B ce0e colepiKaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIMILUIMH, TaKMX Kak anredpa, TPUTOHOMETpPHUsS, MaTeMaTHYECKUI aHaim3,
TEOpHsT MHOXECTB, MaTremMaThyeckas joruka u jpyrue. I[lo Mepe Toro kak oOydaromruecs
OBJIaJIeBalOT BCcE Oosiee IIMPOKMM MaTEMaTHMYECKHUM ammapaToM, Y HHUX MOCIEI0BATEIbHO
dbopMupyeTcss U COBEPIICHCTBYETCS yMEHHE CTPOUTH MAaTeMAaTUYECKYI0 MOJETb pealbHOMN
CUTYyallM, TPUMEHATh 3HAHUS, MOJYYCHHbIE NPU H3YyYCHHHM y4eOHOro Kypca, Ui PELICHHS



CaMOCTOSITENIbHO C(HOPMYIHPOBAHHOW MaTeMaTUYeCKOW 3ajJaud, a 3aTeéM HHTEPHpPEeTUPOBATH
CBOH OTBET.

CopepxarenpHo-MeTOAMYECKAass  JMHUA  «Yucna WM BBIUMCICHMSI» — 3aBepLIacT
dbopMUpOBaHNHE HABBIKOB HCIOJIb30BAHUS JIEHCTBUTENIBHBIX UYHCEN, KOTOpPOe OBLIO HA4yaTo Ha
YpOBHE OCHOBHOTO 0011ero obpazoBanus. Ha ypoBHe cpemHero odmiero oOpa3oBaHus 0coboe
BHUMaHHE yzaemseTcs (OpMHUPOBAHUIO HABBIKOB PAI[MOHAIBHBIX BBIUYMCICHUH, BKIIOYAIOUINX B
ce0s MCIONB30BAaHUE PA3IMYHBIX (DOPM 3alMCH YHCla, YMEHHUE JeaTh MPUKUIKY, BBIIOIHATH
npuOIKEHHBIE BRIUMCIICHUS, OLIEHUBATH YMCIIOBBIE BHIPAKEHHU, pabOTaTh ¢ MaTEeMaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaIOUIMMCS MHOXECTBA HATYPaJbHBIX, IIEJIbIX, PALIMOHAIBHBIX U
JENCTBUTENBHBIX YMCEI JONOJHAIOTCI MHOXECTBOM KOMIUIEKCHBIX 4Mced. B kaxmom n3 aTux
MHOXECTB PaCCMaTPHUBAIOTCSl CBOMCTBEHHBIC €My CIIeU(pUUECKUE 3a7aull U OTEpaIUU: JeJICHUE
HAIeJIO, ONEPUPOBAHHE OCTaTKaMH Ha MHOXECTBE IIeNIbIX 4Hcel, ocoOble CBOMCTBa
paloHaNbHBIX U UPPALMOHATBHBIX YMCeN, apu(MEeTHUYECKUue OIepaluu, a TakKe H3BICUECHUE
KOpPHSI ~ HAaTypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHbIX uucel. bnarogaps
[IOCNIEZI0BATEIbHOMY  PAacCIIMPEHMIO Kpyra HCIHOJb3YEMBIX YHCEl UM  3HAKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHUS JJIsl PEIICHUs Pa3INuHbIX 3a/1a4 (GOPMUPYETCS IPECTaBICHHE
0 €IMHCTBE MaTeMAaTUKH KaK HAyKH U €€ PO B MOCTPOSHUU MOJIENIel pealbHOTO MHUpPa, IHUPOKO
UCTIONB3YIOTCS] 0000IIEHHE U KOHKPETH3AIHSL.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pPEANM3yeTCS Ha MPOTSHKEHWU BCETO OOydYeHUs Ha
YpOBHE cpemHero oOmiero oOpa3oBaHMs, TIOCKOJBKY B KaxaoMm pasnene I[Iporpammsl
IPEIYyCMOTPEHO peIIeHHe COOTBETCTBYIOIIUX 3ajad. B pesynbrare oOyuaromyecs: OBJIAJEBAIOT
Pa3IUYHBIMU  METOJIaMU  PELLEHHUs palMOHANbHBIX, MpPPAlMOHANbHBIX, I10Ka3aTeJIbHBIX,
Jorapu(pMHUECKUX U TPUTOHOMETPUYECKUX YPaBHEHM, HEPaBEHCTB M CHCTEM, a TakXe 3ajad,
cojepkauux mnapaMmerpsl. llomydeHHble yMEHHs IIMPOKO MCIONB3YIOTCS IPU HMCCIEA0BAaHUU
(GYHKLIUH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEIICHUH NMPHUKIAIHBIX 3a]a4 U 3a]a4 Ha HaXOXKICHUE
HauOONBIINX U HAUMEHbIINX 3HaUYeHUu QyHKuuuU. JlaHHas comepxaTenbHas JIMHUS BKIIOYAET B
cebst Takke (OpMUPOBAHHWE YMEHUH BBINONHATH pacuéTel 1o (opmynaMm, HpeodpazoBaHUs
palMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TakkKe BbIpaXKEHUII,
coJepKalMX CcTeneHu M Jorapudmel. bmarogaps u3yueHuro anredbpanyeckoro marepuana
INPOUCXOAUT JajibHEHIllee pa3BUTHE AJTOPUTMHUECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GopMHUPYIOTCSI HaBBIKU JEIyKTUBHBIX pacCykJeHuil, paboThl ¢ CUMBOJIbHBIMU
dopmaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJEC PAaBEHCTB U HEPaBEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI ISl peIlICHHs TPAaKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 3aJ1a4, HarjsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

ConeprkarenbHO-MeToAuuecKast TUHUS «DYHKIUA U TpaQuKU» TECHO TMEPETUIeTaeTCs C
JPYTUMH  JIMHUSMU ~ y4eOHOTO  Kypca, IOCKOJbKY B  KAaKOM-TO  CMbICIE — 3ajaér
NOCIIEAOBATENBHOCTh ~ M3YYEHHUs  Marepuana. VI3yuyeHue  CTENEHHOH, I0Ka3aTeIbHOH,
Jorapu(pMUUECKON U TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOMCTB U TpadUKOB, HCIOIb30BaAHHUE
GyHKOUN JUIsl pelieHusl 3aJad4 M3 JIpYruX Y4eOHBIX MPEAMETOB U pealbHOM JKHU3HH TECHO
CBA3aHO KaK C MaTeMaTU4YECKUM aHAIM30M, TaK U C PEIICHUEM ypaBHEHUI U HepaBeHCTB. llpu
3TOM OOIbIIOE BHHMaHUE Yyaedsercs (OPMHUPOBAHHIO YMEHHs BbIpaXaTh (opMyIaMu
3aBHCHUMOCTH MEX]y pa3IU4YHbIMU BEJIMYMHAMH, HUCCIEA0BATh MOJyYeHHbIE (YHKIIMH, CTPOUTH
ux rpaduku. MaTtepuan 3TOW cCoJep)KaTeIbHOW JIMHWM HAalleJeH Ha pPa3BUTHE YMEHHUH H
HaBBIKOB, TMO3BOJISIOMIMX BBIPAKaTh 3aBUCUMOCTH MEX]y BEJIMYMHAMHU B pa3iuyHoOi (opme:
AHATUTUYECKOW, Tpadudeckod U crnoBecHOH. Ero wu3yueHue crmocoOCTBYeT pa3BUTHUIO



AITOPUTMUYECKOTO  MBIIIIEHUS, CIHOCOOHOCTH K  OOOOIMICHWI0O ¥ KOHKPETU3AIIHH,
WCIIOJIb30BAaHUIO AHAJIOTUH.

ConepxarenbHasi nHus «Hagaia MaTeMaTHyecKoro aHaan3a» MO3BOJIIET CYIIECTBEHHO
pacmMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3a/1a4, TOCTYIHBIX 00y4YaroImnumcs,
TaK KaK y HUX IOSIBJIIETCS BO3MOXXHOCTh CTPOUTH I'paMKU CIOXKHBIX (PYHKIIUH, ONMPEIEIATh UX
HaI/I60JIBH_II/IC 1 HAUMCHBIINEC 3HAYCHUA, BBIYUCIATH IJIOIadun q)Hpr u OGBéMBI TCJI, HAXOAUTH
CKOPOCTH U YCKOpPEeHHs TporeccoB. JlaHHas coaepkaTelbHAs JIMHUAS OTKPHIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOCHHUS MaTeMaTHYECKHUX MOJICNIed pealbHbIX CHUTYalllid, MO3BOJISET
HAXOJUTh HAWIydllee PEHICHWE B TPUKIAJHBIX, B TOM YHCIE COIMATBHO-YKOHOMUYECKHX,
3ala4ax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHYEeCKOrO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
abcTpakTHOTO, (OPMATBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIUICHHS, (POPMHUPOBAHUIO YMEHHMA
pacro3HaBaTth MPOSBICHHS 3aKOHOB MaTEMaTHKHU B HAyKe, TEXHUKE U UCKyccTBe. O0yJaromuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYyYCHHBIX B XOJI€ Pa3BUTHSI MATEMATUKU KaK HayKH, U
00 ux aBTOpax.

COZIep)KaTeHLHO-MCTOI[I/I‘-ICCKaSI Jmang «MHOXecTBa M JIOTHMKa» BKIIIOYACT B CG6$I
JJIEMEHTBl TEOPUM MHOXECTB M MAaTEMAaTUYECKOH JIOTMKH. TeOpeTHKO-MHO)KECTBEHHBIC
NPE/CTaBICHHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTEeMAaTHKUA M MPEIUIararoT HamOosee
YHUBEpPCAIbHBIA SI3bIK, OOBEIUHSIOUINN BCe pa3lesibl MaTeMaTHKU U €€ NPUIIOKEHUH, OHM
CBA3BIBAIOT PA3HBIC MATCMATUYCCKNUEC JUCHUILIMHBI U UX IIPUIIOKCHUA B €AUHOC 1ICJIOC. HOE)TOMy
BRXHO JIaTh BO3MOXXHOCTH OOYYalOIIEeMyCsl TOHHUMATh TEOPETUKO-MHOKECTBCHHBIH SI3BIK
COBPEMEHHOM MaTeMaTHKH W HCIOJNb30BaTh €ro JJIs BBIPAXKEHUS CBOUX MbIcHel. Jpyrum
BAXXHBIM IMPHU3HAKOM MATCMATHKKW KaK HAYKH CJICAYCT NPU3HATH CBOﬁCTBeHHYIO el CTPOrocCTb
000OCHOBaHMI ¥ CJICIOBAaHHWE ONPEACIEHHBIM TIPaBHJIAM ITOCTPOCHHS  JOKAa3aTeIIbCTB.
3HAKOMCTBO C DJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIUICHUS] 00YYaIoNIXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKICHHSI Ha OCHOBE JIOTHUECKHX
npaBuil, GOpPMUPYET HABBIKK KPUTUYECKOTO MBIIIJICHUS.

B ydeOHOM Kypce «Anrebpa W Hadajsa MaTEMaTHYECKOTO AaHaIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MaT€MaTH4YeCKOr0  MOJCIUPOBAaHUSA, KOTOpble  TPU3BAaHBI  CIIOCOOCTBOBATH
(GbOpMUPOBAHHIO HABBIKOB IOCTPOCHHS MOJIENE pealbHbIX CUTYyalluid, HCCIENIOBAaHUS ITHUX
MOJICJIC C TOMOIINBI0 ammapaTa anreOpsl W MaTeMaTHYeCKOro aHajau3a, WHTEePIPETANnN
IMMOJIYYCHHBIX PE3YJIbTAaTOB. Taxkue 3a1aHus BIIUJICTCHBI B Ka)K}IBIfI U3 pasaciioB IPOrpamMmal,
MOCKOJIBKY BECh MaTepuai y4eOHOTO Kypca IMUPOKO UCHONB3YETCs A PEIICHUS MPHUKIATHBIX
3amady. llpu pemeHnn peanpHBIX MPAKTUYECKUX 3a7ad  oOydwaromipecss pa3BUBAIOT
HaOJI0IATSIIBHOCTh, YMEHHE HAaXOJHWTh 3aKOHOMEPHOCTH, a0CTparupoBaThCS, HCIIOJB30BaTh
aHAJIOTHIO, 0000maTh M KOHKPETH3UPOBATH MpoOieMy. JlesSTenbHOCTh 10 (OPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIATHBIX 33]1a4 OPTraHU3yeTCs B MPOIIECCe U3yUEHUS BCEX TeM y4eOHOTO
Kypca «Anrebpa v Hayalla MaTeMaTHYECKOTO aHaTN3a».

Ha u3ydenne yueOHOTO Kypca «Ayredpa U Hadajga MaTeMaTHICCKOTO aHaIN3a» OTBOJIUTCS
B 10 ximacce — 136 gacoB (4 yaca B HEJEITIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

YucJia 1 BbIYUCIEHUA

Panmonanbubeie yncia. OOBIKHOBEHHBIE M JECATHYHBIC APOOH, TPOICHTHI, OECKOHEUHBIC
nepuoanueckue 1podu. [lpumenenue nqpobdeii 1 NpOIeHTOB ISl PeLICHUS MPUKIAIHBIX 3a/1a4 U3
Pa3IMYHBIX OTpaciel 3HAaHUW U pealbHOW KU3HHU.

JleiictBuTenpHbie uncna. PalmoHalbHBIE W HPpPANMOHANBHBIE YHCIA. APUPMETHICCKHUE
onepauuy ¢ JCUCTBUTEIbHBIMU 4YKMCIAMU. MOIysib JEUCTBUTEIBHOTO YHCIIA U €TI0 CBOWCTBA.
[TpuOmmk€HHbIE BBIUMCICHUS, TMpaBUia OKPYTJCHHs, NPUKHAKA M OLEHKAa pe3yibTara
BBIYHCIICHUI.

Crenensb ¢ uensiM nokasareneM. bunom HeroToHa. Vcnonb3oBanue noaxonsuiet popmsl
3aIMCH JICCTBUTENBHBIX YHACEI ISl PELIEHUS MPAKTUYECKUX 3a7a4 U MPEICTABICHUS TaHHBIX.

ApudmeTnueckuii KOpeHb HATYPaJIbHOM CTENEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM IIOKa3aTelleM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
MOKA3aTeJIEM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. JlecaTHIHbIC ¥ HATYpaTbHBIC JIOTapU(MEI.

CuHyc, KOCUHYC, TAaHI€HC, KOTAHI'€HC YMCIOBOrO aprymMeHTa. APKCHHYC, apKKOCHUHYC U
APKTaHI€HC YKMCIIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHblE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHUA-CIIeACTBUS. HepaBeHCTBO, penieHue HepaBeHCTBA.

OcHOBHBIE METO/BI PEHICHUSI LIEIbIX U IPOOHO-pAIMOHATIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorowieHsl OT OJHOM IEpEMEHHOMW. JleleHue MHOIOYJIEHa Ha MHOIOYIEH € OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodpduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COIEPXKALUX CTENIEHN U KOPHH.

UppanmonansHple  ypaBHeHUs. (OCHOBHbIE METOJbl  PELIEHUS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[TpeoOpa3oBaHue BbIpaXeHHH, COIEepKALIUX JTOTapU(PMBbI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METOJbl pEIICHUs JOrapu(PMHUUECKUX
YpaBHEHUM.

OcHoBHBIE TpuUroHOMeTpuyeckue Qopmyinsl. [IpeobpazoBaHMe TPUTOHOMETPUYECKHX
BBIpAKECHMI. Pellenre TpuroHoOMeTpu4eCcKuX ypaBHEHUI.

Pemenne cucreMm JIMHEWHBIX ypaBHEHUMH. MaTpuia CHUCTEMBl JIMHEHMHBIX YPAaBHEHUM.
Onpenenurenb MaTpUlbl 2X2, €ro T€OMETPHUYECKUI CMBICT U CBOWCTBA, BBIYHCIEHUE €TrO
3HA4YCHMs, IPUMEHEHHE ONPEIEIIUTEI I PEILIECHNs CUCTEMBI JIMHEWHBIX ypaBHEHUN. Pelienue
MIPUKJIAJHBIX 33/1a4 C OMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMH. VccnenoBanne nocTpoeHHON
MOJIEJIM C TOMOIIBIO MAaTPHIL U ONIPEACIIUTENCH.

IlocTpoeHHEe MaTeMaTHYECKUX MOJEJICH pEallbHOM CUTyallMM C IIOMOILIbI0 YPABHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHH M HEPABEHCTB K PELICHUI0 MAaTeMATHUYECKUX 3a7a4 U
3a/1a4y U3 pa3InIHBIX 00J1acTel HAYKW U PEATbHON KU3HH.



DyHKIUHN U TPAPUKHU

@yHkuus, crnocoObl 3amaHus QyHkuuu. B3aumuHo obOpaTtHble QyHKumu. Komnosunums
¢ynkuuit. 'paduk pynkumun. SnemMeHTapHbIe IpeodpazoBaHus rpauKoB QyHKIUI.

Ob6nacTp ompeneneHuss © MHOXKECTBO 3HaueHU ¢ynkuuu. Hymu ¢ynkuuun. IIpomexyTku
3HAKOMNOCTOsAHCTBA. YUETHble M Heu€THble QyHKUUH. Ilepuoguueckue ¢ynkuuu. ITpomexyrku
MOHOTOHHOCTH ()yHKIMHU. MakCUMyMbl 1 MUHUMYMBbI QyHKuuu. Hambosbliee 1 HauMeHblIee
3Ha4YeHUs (PYHKIIMH Ha IPOMEXKYTKE.

JluHeitHast, KBaApaTUIHAS U APOOHO-TUHEHHAST QYHKIIMH. DJIEMEHTAPHOE UCCIICIOBAHHE U
MOCTPOCHHE UX TPaPHUKOB.

CrenenHass (pyHKIMS C HaTypalbHbIM M LI€JbIM IOKa3aTeneM. EE cBoiictBa u rpaguk.
CpoiicTBa U rpauk KOpHs N-Of CTEeNeHU Kak (PyHKIUM OOpaTHOM CTENEHU C HATypalbHbIM
MIOKAa3aTEJIEM.

[Toka3zarenbHas U gorapudmuueckas GyHKIMH, KX CBOHCTBA U rpaduku. Vcnoias3zoBanne
rpauKoB QYHKIUH 1S peleHHsl ypaBHEHHH.

Tpuronomerpuyeckas OKpPYKHOCTb, OINpENEICHUE TPUTOHOMETPHUYECKUX (YHKLUH
YHCIIOBOTO apTyMEHTa.

OyHKIMOHATBHBIE 3aBUCHMOCTH B PEABHBIX IpoIleccax M sBieHusX. [ paduku pearbHbIX
3aBUCUMOCTEN.

Hauaja MmareMaTH4yecKoro aHajm3a

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUs MOCIeI0BaTeIbHOCTEH. MeToa MaremMaTuyecKon
UHAYKUUA. MOHOTOHHBIE M OTpaHUYECHHBIE IIOCIEN0BATEIBLHOCTH. VICTOpUSA BO3HUKHOBEHUS
MaTeMaTUYECKOT0 aHajln3a KaK aHajin3a OECKOHEUHO MaJIbIX.

Apudmernueckass W reoMmerpuueckas — mporpeccud. beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBAIOLIEH I'e€OMETPHUUECKOM MpOrpeccuu.
JIunelHBIN M OSKCHOHEHUManbHBIM pocT. Yumcino e. dopmyna CIO0XKHBIX I[POLEHTOB.
Hcrnonbs30BaHKe MPOTPECCUN JUIsl pEHIEHUs PEANIbHBIX 3a]a4 PUKIIAJHOIO XapaKTepa.

HenpepriBHble (yHKIMH M uX cBoiicTBa. Touku paspbiBa. ACUMOTOTHI TpadUKOB
¢ynkuunit. CBoiicTBa (pyHKIMI HENMpephIBHBIX Ha OTpe3ke. MeToJ MHTEpBaJiOB JJIs PELICHUs
HepaBeHCTB. [IpruMeHeHne CBOMCTB HEMPEPBIBHBIX (DYHKLUHM /7S peIeHus 3aay.

[lepBas u BTOpas npousBojHble GpyHKIMU. OnpeneneHyue, reOMeTpUUecKuil U pU3nIecKuii
CMBICTT POU3BOIHOM. YpaBHEHHUE KacaTelIbHOM K rpaduKy QyHKIIHH.

[TpousBoHbIe dNeMeHTapHbIX QYHKIUH. [Ipon3BoaHas CyMMBI, TPOU3BEACHHS, YACTHOTO
¥ KOMITO3UIMU (QYHKIHH.

MHoskecTBa M JI0THKA

MHoecTBO, onepaly HaJ MHOXECTBAaMHM M UX CBoMcTBa. J[narpammel Oiinepa—BeHHa.
IIpuMeHeHne TEOPEeTUKO-MHOKECTBEHHOIO anmapara JJisg ONHCAHMS PEAIbHBIX IPOLECCOB H
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTU4YeCKOro  OOBEKTa,  CIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUIIbHBIE YPABHEHUS.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS YYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A» (YTJIYBJEHHBIM YPOBEHB) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) I'PaKIaHCKOI'0 BOCIIMTAHUA

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MIMU OOydYaromlerocs Kak axkTHBHOTO U
OTBETCTBEHHOI'0 4YJI€HAa POCCUHCKOro OOILIECTBA, MPEJICTABICHUE O MaTEMaTHYECKMX OCHOBaX
(YHKLMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIEHHH, IpoLeayp TIpakJaHCKOro oOliecTsa
(BBIOOpBI, ONPOCHI M APYroe), YMEHHUE B3aUMOJICHCTBOBATH C COIMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX (YHKIHUAMHU U Ha3HAYCHUEM,

2) NAaTPUOTHYECKOI0O BOCIIMTAHUSA

c(OpMHUPOBAHHOCTh POCCUMCKON TPakIaHCKON MICHTUYHOCTH, YBAKEHUS K MPOIJIOMY U
HACTOAILEMY POCCUICKOM MaTeMaTHKH, LICHHOCTHOE OTHOIIEHUE K JOCTHIKEHUSAM POCCUMCKHX
MaTEMaTUKOB M POCCHUHCKOM MaTeMAaTUYECKOM IIKOJIBI, MCIIOJIB30BAHME ITHX JOCTHKCHHH B
JPYTUX HAayKax, TEXHOJIOTUSX, Chepax SKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI

OCO3HAaHME JyXOBHBIX IIEHHOCTEH  POCCHHCKOTO  Hapona, CGHOPMHPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOrO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JESITEIBHOCTBIO YYEHOrO, OCO3HAHME JMYHOIO BKJIAJa B IMOCTPOCHHE
YCTOHYMBOTO OyTyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS .

ACTETUYECKOE  OTHOLIEHME K  MHUpYy, BKJIKOYasg  OCTETUKY  MAaT€MaTH4YECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, peIIeHUH, PpacCyKJIEHUH, BOCIPUUMYUBOCTH K
MaTeMaTUYeCKUM acleKTaM pa3InYHbIX BUI0B UCKYCCTBA,;

5) pu3uvuecKoro BOCIIUTAHUS

c(OpMHUPOBAHHOCTh YMEHHUS IPUMEHATh MaTEMaTHUECKHE 3HAHUSI B HHTEpEcax 370POBOI0O
U Oe3omacHOro oOpasa >KHM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/I0POBBIO (370pOBOE
nuTaHue, cOANaHCUPOBAHHBINA PEXKHUM 3aHSATHU U OT/ABIXA, PETYJIIpHas (U3NUEcKasi aKTUBHOCTD),
buznyecKoe COBEPILIEHCTBOBAHHUE MPH 3aHATHUSX CIIOPTUBHO-03/I0POBUTENIBHON 1€ATEIbHOCTHIO;

6) TPy10BOT0 BOCTIMTAHHUS :

TOTOBHOCTh K TPY/Y, OCO3HAHHE IIEHHOCTH TPYAOIIO0HWs, HHTEPEC K pa3IMUHbIM chepam
pohecCHOHANBHOM JeATeNIbHOCTH, CBSI3aHHBIM C MAaT€MAaTUKOW M €€ MPUIOKEHUSIMH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBIOOP Oyaymield NpoPeccud | Peau30BbIBATH COOCTBCHHBIC
JKU3HCHHBIC IIJIaHbI, TOTOBHOCTH H CIOCOOHOCTh K MaTEMaTUICCKOMY O6pa3OBaHI/IIO u
CaMOO6pa3OBaHI/II'O Ha MPOTAKCHUA BCceH ’KN3HU, TOTOBHOCTb K aKTUBHOMY Y4YaCTHUIO B PpCIICHUHU
MPAKTUYCCKUX 3aaa4 MaTeMaTHYECKOU HaHpaBHeHHOCTI/I;

7) 3K0JI0rHYeCKOr0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTh KOJIOTUYCCKOW KYJIBTYPhl, IOHUMAaHUE BIHSHHUS COIMAJIBHO-
9KOHOMHYCCKUX MPOLECCCOB Ha COCTOAHUC HpHpOI[HOﬁ )41 COI.IPIaJ’IBHOﬁ Cpcabl, OCO3HAHUC
rI00abHOTO  XapakTepa  OKOJOTMYECKHX  MpOOJeM, OpHEHTaluuss Ha  IPUMEHCHHE
MaTEeMaTHYECKUX 3HAHWU JUIS PElICHHs 3a7ad B 00JIACTH OKPY’KAOIEH CpeJibl, MIIaHUuPOBaHUE
MOCTYIIKOB M OIEHKH WX BO3MOYHBIX ITOCJICICTBUMN JJI OKPYKAFOIICH CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMS:



Cc(OPMHPOBAHHOCTb  MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKH U OOIIECTBEHHOW MPAKTUKH, MOHWMAHHE MATEMAaTHYECKOW HAYKH KaK Cepsl
YEJIOBEUECKOU NIEATEIIbHOCTH, HTANOB €€ Pa3BUTH U 3HAYMMOCTHU Ul PA3BUTHs LIUBUIIU3ALINH,
OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU M MaTEMAaTUYECKON KyJIbTYpOU KaK CPEICTBOM IIO3HAHUS MUDA,
TOTOBHOCTH OCYIIECTBIIATH POEKTHYIO M UCCIIEI0BATENIBCKYIO AEATEIbHOCTh HHAUBUAYAIBHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

ba3oBrble J1oruyecKue 1efcTBUA:

BBISIBJIAITh M XapaKTEpPU30BATh CYIIECTBEHHbIE IMPHU3HAKM MaTEMaTHUYeCKHX OOBEKTOB,
NOHATUH, OTHOWICHWA MEXIYy TMOHATHAMH, (QOPMYIMPOBATH ONpPEACICHHUS MOHATHH,
yCTAaHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHA, OCHOBAHHS JUIsI OOOOIICHHS W
CpaBHEHMsI, KpUTEPHH [TPOBOIMMOIO aHAJIN3a,

BOCIIPUHUMATh, (OPMYJIMPOBAaTh U IpPeoOpa3oBbIBATh CYXKIEHHS. YTBEPAUTENIbHBIE WU
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U O0IINE, YCIOBHEIE;

BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuns B (hakTax,
JAHHBIX, HAOMIONEHUSX W  YTBEPXKACHUAX, TMpeiaraTb KPUTEpUU S BBIABICHMS
3aKOHOMEPHOCTEH M MPOTUBOPEUUii;

JieNlaTh BBIBOABI C HCIOJB30BAaHWEM 3aKOHOB JIOTWKH, JEIYKTHBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYeHUH, YMO3aKIIOYSHNUH 110 aHAJIOTHH;

IPOBO/IUTH CAMOCTOSITENILHO JI0KA3aTeIbCTBA MAaTEMAaTHYECKUX YTBEP)KACHUH (TIpsMbIe U
OT MPOTHBHOIO), BBICTPAaMBaTh AaPryMEHTAIMIO, NPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOJIHI,

BBIOMpATh CIOCOO pelneHust ydeOHOW 3amaun  (CpaBHMBATh HECKOJNIBKO BapHaHTOB
peuieHus, BbIOMpaTh Haubojee MOAXOAANMM ¢ Y4ETOM CaMOCTOSITEIBHO BBIJCIECHHBIX
KPUTEPHEB).

ba3oBrle uccienoBaregbcKue 1eUCTBUA

UCIIOJIb30BaTh BOIPOCHI KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUs, (GOPMYIMPOBATH
BOTIPOCHI, (DUKCUPYIOIIHE MTPOTHBOpEYHE, MNpoOJIeMy, YCTaHABIMBATh HCKOMOE W JIaHHOE,
(bopMHpOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO ITO3UITHIO, MHEHHE;

IPOBOJIUTH  CAMOCTOSITENIbHO — CIUIAHWPOBAHHBIM  HKCHEPUMEHT, HCCIIEOBAaHUE TI0
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHMS, INPOLECCa, BBIABICHUIO
3aBUCUMOCTEH MEXKIy 00BEKTaMH, SIBJICHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENTFHO (hOpMyITUpOBaTh 0O0OOIICHNS U BBIBOJBI IO PE3yIbTaTaM MPOBEIEHHOTO
HaOJII0/IeHUS, UCCIIEIOBAaHMs, OLIEHUBATh JOCTOBEPHOCTD IMOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U
0000111eHNH;

MPOTHO3MPOBATH BO3MOXKHOE Pa3BHUTHE IMPOIECCA, & TAKXKE BBIIBUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nundpopmanmeii:

BBISBIIATh JE€(PUIMUTH HHPOPMALIMH, JAHHBIX, HEOOXOAUMBIX Ul OTBETa Ha BOMPOC U IS
pelLIeHHs 3a1a4H,



BbIOMpaTh UMH(GOPMALMIO M3 HMCTOYHMKOB pAa3JIMYHBIX THUIOB, AaHAJIW3UPOBATh,
CHUCTEMATH3UpPOBaTb M HHTEPIPETUPOBATh HMH(POPMALMIO pPA3IMYHBIX BHIOB H  (QopMm
IIPEJICTaBICHHUS;

CTPYKTypupOBaTh  MHGOpPMALMIO, TPEACTaBIATh €€ B  pa3iuyHbX  ¢opMmax,
WUTIOCTPUPOBATh TpaduuecKH;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOSTEIBHO  CPOPMYINPOBAHHBIM
KPUTEPUSIM.

KoMmyHuKaTHBHBIE YHMBepPCcabHbIEe YYeOHbIe JeiicTBHUSA

Oo0wmenue:

BOCIIPUHMMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHM C YCIOBUSIMH M LEISIMHU
06III€HI/19[, SACHO, TOYHO, I'PaMOTHO BBIPpAXATb CBOIO TOYKY 3PC€HHA B YCTHBIX W IMHMCBbMCHHBIX
TCKCTAX, JdaBaTb IIOACHCHUA II0 XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘{eHHBIfI
pe3yJibTar;

B XO0JIe 00CYX/IEHHs 33JaBaTh BOIPOCH IO CYIIECTBY OOCYXIAeMOH TEMbI, MPOOIEeMBI,
pemaeMoi/'I 3a4a4M, BBICKA3bIBaTb WJCH, HALCJICHHBIC Ha IOHMCK PCHICHUS, COIIOCTABJIATH CBOH
CYKACHUA C CYXIACHUAMH APYIrux Yy4YaCTHHKOB aUajiora, O6Hap}I)KI/IBaTB pasiiniuue u CXOACTBO
HO3UIHI, B KOPPEKTHOU (hopMe POPMYIHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHNUS,

IPE/ICTAaBIATh PE3yJIbTaThl PEUICHUS 3aJa4d, SKCIEPHUMEHTA, WCCIEIOBaHUs, IMPOCKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (QopmaT BBICTYIUIEHUS C Y4YETOM 3ajad Mpe3eHTaluud U
0COOEHHOCTEN ayJUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1elCTBUS

Camoopranu3anus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3a/lauyd, BBIOMpPATh CIOCOO pelIeHUs C y4ETOM
UMEIOIUXCA PECYPCOB UM COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHpPOBAaTh U KOPPEKTUPOBAThH
BapHaHThI pEeUICHUH ¢ y4€TOM HOBOW MH(OpMALIHH.

CaMOKOHTpOJIL, 3MOHHOHaJIbHLIﬁ UHTEJJIEKT.

BJIaJIETh HABBIKAMU TTO3HABATEIFHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICIMTENBHBIX TPOIECCOB, WX PpE3yNbTaTOB, BIAAETh CIIOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS TIPOIIECcca U pe3yabTaTa PElIeHUs MaTeMaTHIeCKON 3a1a4u;

MPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTh TMpPH PEUICHHH 3aJadd, BHOCHUTH
KOPPEKTHBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX, HAHJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yibTaTa ILEIM U YCIOBUSM, OOBSICHATH MPUUYUHBI
JMOCTYKEHHUSI WJIM HEJOCTHIKCHHSI PEe3yJIbTaTOB JAESITeNbHOCTH, HAXOAWTh OMIMOKY, JaBaTh
OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eTEJILHOCTD !

MOHMMATh M UCIOJIL30BaTh MPEUMYIIIECTBA KOMAHJHONW W WHJIWBUIYAJTLHOW paOOTHI MPH
pemieHHH y4eOHBIX 3aja4, NPUHUMATh [EeJNb COBMECTHOH JIEATENLHOCTH, IUIAHUPOBAThH
OpraHu3aIMI0 COBMECTHOM pabOThI, paclpeneisaTbh BHIbI paboT, JOrOBapHBAThCs, OOCYXAATh
MIPOLIECC W PE3YNIBTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;

y4aCTBOBaTh B TPYIMIOBBIX (Gopmax paboTel (00CYXKICHHS, 0OMEH MHCHHU, «MO3TOBBIC
IITYPMBI» M HWHBIC), BBIMOJIHATH CBOK 4acTh pabOThl U KOOPAWHHPOBATH CBOM JICHUCTBHS C



JIPYTUMH 4YJIeHAaMU KOMaHIbl, OILICHMBATh KauyeCTBO CBOErO0 BKJaJa B OOIIMM MPOIYKT TIO
KpUTEpUsM, CHOPMYIMPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiiacce oOydwaromuiics MOJYYUT CIEAYIOUIUE MPEIMETHBIC
pe3yNbTaThl MO0 OTACIBLHBIM TeMaM paboueill mporpamMmbl yueOHOTO Kypca «AnreOpa W Hayaia
MaTEMaTHYECKOTO aHAIIN3a»:

YucJia 1 BbIYUCIEHUA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMHU: PAUOHAIBHOE YHUCIIO0, OECKOHEUHAsI TIePUOTUYECKast
IpoOb, MPOLEHTHl, WPPALHOHAIBHOE YHCIO, MHOXECTBA pAallMOHAIBHBIX U JACHCTBUTEIbHBIX
qucesl, MOAYJIb IEHCTBUTEIBHOIO YHUCIIA,

NPUMEHSTH IPOOH U MPOICHTHI [Tl PEIISHHS TIPUKIIATHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HAHUU U PEAIbHOM KU3HH;

OPUMEHATh NPUOIMKEHHBIC BBIUMCIICHUS, MpaBWIa OKPYIJICHHs, NPUKUAKY U OLIEHKY
pe3yJibTaTa BBIYUCIICHUN,

CBOOOJHO ONEpPUPOBATH IOHATHEM. CTENEHb C IEJIBIM II0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAAIITYI0 (OpPMY 3alUCH ACUCTBUTEIBHBIX YHCEN IS PEIICHUS MPAKTHYECKUX 3a7ad U
IIPEJICTaBICHNSI JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYpaIbHOI CTENCHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PAllMOHAIBHBIM IOKa3aTelleM,;

CBOOOZHO ONEpUPOBATH MOHATUSAMU. JorapudM 4Yucia, NECATHUUHbIE M HATypajbHbIE
JgorapuMmsl;

CBOOOJITHO OMEpPUPOBATh MOHATUSAMHU. CHHYC, KOCHHYC, TaHT€HC, KOTaHI€HC YHUCIOBOIO
apryMeHTa,

OIepUpPOBATh MOHATUSIMU: aPKCUHYC, APKKOCHUHYC U apKTaHT€HC YUCIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA!

CBOOOZHO  OIEpUpPOBaTh  MOHATHUSMHU.  TOXJIECTBO, ypaBHEHHE,  HEPaBEHCTBO,
pPaBHOCHUJIbHBIE YPAaBHEHHS U ypaBHEHUA-CIICJCTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh pa3IM4YHbIE METOJbl PELICHUS pPAlMOHAJIBHBIX U JAPOOHO-pAIIMOHAIBHBIX
ypaBHEHUH, IPUMEHSITh METOJI MHTEPBAJIOB JIsl pEIICHNs HEPABEHCTB,;

CBOOOZHO ONEpPUPOBATh MOHATUSIMH. MHOTOUYIEH OT OJHOW MEepeMEHHOW, MHOTOYJIEH C
HeNbIMA  Kod(pUIMEeHTaMHM, KOPHU MHOTOUYIEHa, NPUMEHATh JeJeHHEe MHOrowWwieHa Ha
MHOTOUJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nins pemenus 3anay,

CBOOOZHO OmepUpoBaTh MOHITUSAMM: CHCTEMa JIMHEWHBIX YpaBHEHMH, MaTpHIlia,
OTIpPENeNIUTENb MATPUIBl 2 X 2 W €ro TeOMETPUYECKH CMBICI, HCIONIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 JUIsl BBIYUCICHUS €ro 3HAUYEHUs, IPUMEHATh ONPEACIUTENN I PeIICHHs
CUCTEMBI JIMHEMHBIX YPaBHEHHH, MOJEIUPOBATH PEAIBHBIE CUTYallUH C IMOMOULIBIO CHUCTEMBI
JUHEMHBIX YpaBHEHMH, HCCIEIOBaTh IIOCTPOECHHBIE MOJEIM C IMOMOLIBI0 MaTpHll H
OIpEeACIINTENEH, UHTEPIIPETUPOBATD ITOJIYYCHHBIN PE3yJIbTaT,

UCIIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU JJIs IPe0Opa30BaHUs BEIPAKEHUIH;

BBIMOJIHATH ~ MPEoOpa3oBaHUsl YHUCIOBBIX  BBIPAKEHHM, COAEp)KAIIMX CTENEHH C
palOHaIbHBIM IIOKA3aTENEM;

WCIIOJIB30BaTh  CBOMCTBAa JjorapudMoB I  MpeoOpa3oBaHUs  JIOTAPHUPMUYECKHUX
BBIPAKECHUI,



CBOOOJTHO ~ OINEPHUPOBATH  TMOHATHSAMH:  HPpPAlMOHANbHBIC,  TOKa3aTelbHBIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PEIICHHs C MOMOLIbI0 PABHOCHIIBHBIX IEPEXO0JI0OB
WIN OCYILECTBIISAS IPOBEPKY KOPHEH;

NPUMEHSITh ~ OCHOBHBIE  TPUTOHOMETpHUYeckne  (opMylbl Ui mpeoOpa3oBaHuUs
TPUTOHOMETPHYECKUX BBIPKEHHIA;

CBOOOJTHO OINEPHUPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE ypaBHEHHE, TPUMEHSTH
HE00X01uMbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJICIMPOBATh PpPEAJbHBIC CUTYyalld Ha SI3bIKE aiureOpbl, COCTaBJSTH BBIPAXKCHU,
ypaBHEHHs, HEpPAaBEHCTBA TI0 YCIOBHIO 3a/la4yd, KCCICIOBATh IIOCTPOCHHBIC MOJEIN C
UCTIOJIb30BaHUEM arapaTa ainreopsl.

DYyHKIUMU U TPAPUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3amaHus (YHKIHH, B3aUMHO
oOpatHble (QyHKIHMH, KOMIO3UIMS (GyHKIMHA, rpaduK (YHKIHH, BBIIOIHATH 3JICMCHTApPHBIC
npeoOpazoBaHus rpadukoB QyHKIMIA;

CBOOOJTHO OTEPUPOBATH IMOHATUSAMHU. OOJACTh ONPEICICHHS M MHOXXECTBO 3HAYCHUH
GyHKIMH, HYJIA (YHKIIUH, IPOMEKYTKU 3HAKOITOCTOSIHCTBA,

CBOOOJIHO OIEPHPOBATH TMOHATHSAMH. YETHBIE M HEYETHBIC (DYHKIUH, NEPUOTUICCKUE
(GYHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMbl M MHHHMYMbI ()yHKIIHH,
HanOoJIbIIIee M HAMMEHbIIIEE 3HAYCHNUE (DYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OTEPHPOBATH TOHATHAMHU. CTENeHHass (DYHKIHMS C HATypaldbHBIM W IIEIBIM
nokasareseM, rpaduk CTEeNeHHOH (YHKIHWH C HATypaJbHBIM M IEJBIM IOKa3aTeleM, rpaduk
KOpPHSI N-0¥ CTeNeHH KaK (PYHKIIMH 0OpaTHOM CTENEHH ¢ HATypaJlbHBIM MOKa3aTeleM,;

OTIepUpPOBaTh TMOHATHAMH. JIMHEWHas, KBaJpaTuyHas W ApOOHO-TMHEHHas (QYHKIUH,
BBITIOJTHATH 3JIEMEHTApHOE UCCIIEIOBAaHUE U TIOCTPOCHUE MX TPAPHKOB;

CBOOOJTHO OTEPHPOBATH MOHATUSMH. TOKa3aTeNbHAs W JorapupmMudeckas GyHKINAH, HX
CBOICTBa U TpadUKH, UCIIOJIB30BATh UX TPAPUKU AT pEUICHHs YPaBHEHMUIA;

CBOOOJITHO ONEpUPOBATh MOHATHSAMH. TPUTOHOMETPHUYECKAs OKPY)KHOCTb, ONpeAeeHHe
TPUTOHOMETPUUYECKUX (DYHKIIUI YUCIOBOTO apTyMEHTA;

UCTIONB30BaTh Tpaduku (QYHKIHMHA A WUCCIIEAOBAHMS TPOIECCOB M 3aBUCUMOCTEH TIpU
pellleHnHr 3aja4y U3 APYTUX y4eOHBIX MPEAMETOB W pealbHOM KMU3HM, BBIpaXKaTh (opMylaMu
3aBUCHUMOCTH MEX]y BETUUMHAMH;

Hauajna MaTeMaTH4eCKOro aHaJIu3a:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: apupMeTHdecKas U TeoMeTpudecKas Mporpeccus,
OeckoHEYHO yObIBaroIlasi reOMEeTprUIecKasi porpeccusi, JIMHEHHBIA U 3KCIOHEHIIMAIBHBIN pOCT,
(dopMyIia CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABIEHUE O KOHCTAHTE;

MCIIOJIb30BaTh IPOIPECCUU ISl PELIEHMSI pEalIbHbIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBATH  MOHATHUSAMH.  IOCJIENOBATENbHOCTh,  CHOCOOBI  3aJaHUs
MOCJIe0BATENbHOCTENH, MOHOTOHHBIE M OTPAHUYEHHBIE [TOCIIE0BATEIbHOCTH, TOHUMATh OCHOBBI
3apO’KJCHHS] MATEMaTUYECKOT0 aHaIM3a Kak aHainu3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO ONEpPHPOBATh MOHATUSMH. HENpEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKINH, aCUMOTOTHI Tpaduka GyHKIHNH;

CBOOOJIHO ONEpPHPOBATH NOHATUEM: (DYHKIMs, HENpepbiBHAas Ha OTpE3Ke, NPUMEHATh
CBOMCTBA HETIPEPHIBHBIX (DYHKIIMH JIJIsl PEIICHUS 3a7a4;

CBOOOJTHO ONEpUPOBATh MOHATHUAMHU. TIE€pBas W BTOpas NPOU3BOJAHBIC (YHKIIHH,
KacaTenbHast K rpaduky QpyHKIUY,



BBIUHCIIATh IPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YaCTHOTO M KOMIIO3MIIMH JBYX
(byHKUIMH, 3HATh TIPOU3BOIHBIC SJIEMEHTAPHBIX (PYHKINH;
UCTIOJIb30BaTh TE€OMETPUUYECKUI U (PU3NUECKUN CMBICI IIPOU3BOJHOMN JJIsl pEILICHHS 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH TOHATHSIMH: MHOYKECTBO, OTIEpAIMK HaJl MHOXECTBAMHU;

UCTIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alIapar Ui OIMMCAHUs PEAbHBIX MPOIECCOB
U SIBJICHH, TP PEIICHUM 33729 U3 IPYTHX yUYCOHBIX MPEAMETOB,;

CBOOOJHO OMNEPHUPOBATh MOHITHIMH. ONPEACICHUE, TEopeMa, ypaBHEHHUE-CIICJCTBUE,
CBOMCTBO MAaTeMaTH4YeCKOro OOBEKTa, JOKA3aTeNbCTBO, PAaBHOCWIBHBIC ypaBHEHHUS U
HEPaBEHCTBA.

K konmy oOydenuss B 11 kiiacce oOydaromuiics MOJYYUT CIEAYIONIUE MPEIMETHBIC
Pe3yNbTATHl TIO OTICIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Aurebpa u Hadaia
MaTeMaTHYECKOTO aHAIIN3a»:

YucJia v BEIYUCTICHUA

CBOOOZHO OINEpUPOBATH MOHATUSMHU. HATypallbHOE U II€JI0€ YHUCJIO, MHOXKECTBa
HaTypaJIbHBIX U LIEJIBIX YHUCEJI, UCI0JIb30BaTh NMpu3HaKku AenuMocty nenbix yucesn, HOJL u HOK
HATypaJIbHBIX YKCEN JIs PELICHU 3a]a4, IPUMEHATh airoput™ EBKINaa;

CBOOOJIHO OIEPUPOBATH MOHATHEM OCTaTKa MO MOMAYJIIO, 3alUCHIBATh HATYypAJIbHBIC YHCIIA
B Pa3IMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJTHO OIEPUPOBATH IMOHATHUSMH. KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUICKCHBIX
qrcell, IPeICTaBIsITh KOMIUIEKCHBIE YHCa B anreOpandeckoil U TPUroOHOMEeTpHueckoil dopme,
BBITIOJIHSTH apu(PMETHUECKUE OTIEPAIIMHI C HUMH B U300pa)xkaTh Ha KOOPJIUHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO ~ ONEpHPOBATH  TOHATHSIMH.  HpPpAalMOHANbHBIC,  TIOKAa3aTeJbHBIE U
JorapupMHUUECKUEe HEPABEHCTBA, HAXOAUTh X PEIICHHUS C TOMOIIBIO PABHOCHIBHBIX ITEPEX0I0B;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHuN TPUTOHOMETPHUECKOTO YPAaBHEHMS;

CBOOOJHO OIEPUPOBaTh MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSThH
HE0O0X0IMMBbIE (POPMYITBI TSl PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB,;

CBOOOJTHO OTIEPHUPOBATH MOHATUSMHU. CHCTEMA M COBOKYITHOCTh YPaBHEHUH W HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMbI M CUCTEMBI-CIICICTBUS, HAXOAUTh PELICHUs] CUCTEMbI U COBOKYITHOCTEH
pallMOHATBHBIX, HPPALMOHAIBHBIX, TIOKA3aTeNbHBIX U JIOrapUPMHUECKUX YpaBHEHUH WU
HEpaBEHCTB;

pemiaTte palMoHANbHBIC, WPPAlMOHAIBHBIE, TIIOKa3aTeNbHbIE, JOrapu(GMUUECKHEe U
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COAEPIKAIINE MOIYJIN U TapaMeTphl,

OPUMEHSTH TpapUUecKue METO/IbI IS PELICHUs] YPaBHEHUH 1 HEpaBEHCTB, a TaKXkKe 3a1a4
C mapaMeTpamy,

MOJICIIUPOBATh pEANbHBIC CUTYallMM Ha SI3bIKE aireOphl, COCTaBJSTH BBIPAKCHUS,
ypaBHEHMs], HEpaBEHCTBA M HX CHCTEMBbI IO YCJIOBHIO 3a/auyM, HCCIEeIOBaTh HMOCTPOCHHBIE
MO/IENIU C UCIIOIB30BAHMEM alllapaTa aareOpsl, UHTEPIPETHPOBATH MOJTYYEHHBINA Pe3ysbTaT.

DYyHKIUN U TPAPUKHU:

CTPOUTH TPaQUKH KOMIO3HLIMU (YHKIUI C TOMOIIBIO 3JIEMEHTApPHOTO HCCIEAOBAHUS U
CBOMCTB KOMITO3HUITUH ABYX (DYHKITUH,

CTPOUTb TIeOMETpHUYECKHE O00pa3bl YypaBHEHMH M HEPABEHCTB HA KOOPJMHATHOU
IUIOCKOCTH,;

CBOOOJIHO OTIEPHPOBATH MOHATHAMHU: I'PpaUKN TPUTOHOMETPUUECKUX (PYHKITHIA;



OPUMEHSTHh QYHKUIUHU IJI MOJIETUPOBAHUS U UCCIIEA0BAaHUS PeabHBIX MPOLIECCOB.

Hauvana MaTeMaTH4YeCKOro aHAJIN3A;

WCTIONIb30BaTh TPOM3BOJHYIO JUIsl UCCIIeOBaHHWS (YHKIIMM Ha MOHOTOHHOCTh H
IKCTPEMYMBI;

HAXOJWTh HAUOOJIbIIICe U HAUMCHBIIIEE 3HAYCHUS (PYHKIIMHA HEIIPEPHIBHOM HA OTPE3KE;

HCIIOJIb30BaTh MPOM3BOJIHYIO IS HAXOXKIACHHS HAWIYUILIEro PEIICHHs B MPUKIIATHBIX, B
TOM YHCJIE COIUAIBHO-DKOHOMUYECKHX, 3aJavax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
mporiecca, 3a1aHHoro GOPMYJIION UK TpaduKoM;

CBOOOIHO OTIEPUPOBATH MOHATUSMU: TIEPBOOOPA3HAS], ONIPEICIEHHBIN HHTETPall, HAXOIUTh
MEPBOOOPA3HbBIC 3JEMEHTAPHBIX (YHKIUH M BBIMUCIATH HHTErpan o ¢opmyie HproroHa-
JleliOHMIA;

HAXOWTh IIOMAIH IDIOCKUX (UTYP U 0OBEMBI TEJ ¢ TOMOIIBIO HHTETPAJIA;

UMETh TPEJCTABICHHEC O MATEeMATHYECKOM MOJCIIMPOBAHUM HA TMPUMEPE COCTABIICHUS
mubdepeHIaTbHBIX YpaBHEHHIH;

pelaTh MPUKIAJAHBIC 33Jla4M, B TOM YHCJE COLMAIbHO-IKOHOMHYECKOIO M (HU3HYECKOTO
XapakTepa, CpeJICTBAMH MaTEMaTHIECKOTO aHAIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/n NpOorpaMMbl Bcero Kontpoaenpie  Ipakririeckue o0pa3oBaTe/IbHbIE
padoTsbI padoThI pecypenI
MHOXeCTBO J1eHICTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI JIMHEHHBIX
YpaBHEHUI
5 Oynkiun 1 rpapuku. CreneHHas GyHKLIUA ¢ 12 1
LIEJIBIM [TOKa3aTeeM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHH. 15 1
WppanmoHanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1
ypaBHEHHUSI
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudpmuueckue ypaBHEeHUs
5 Tpuronomerpuyeckue BeIpaXXeHUs U 99 1
ypaBHEHUS
[TocnemoBaTenbHOCTH U TPOTPECCUH 10
HenpepoiBable pynkiuu. [IponssoaHas 20
9 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
n/n Tema ypoxa Bcero Konrpoarupie  IMpakruteckue u3yyeHusi oOpa3oBaTejibHbIE
padoThI padoTsbI pecypesI
1 MHoecTBO, onepaluy HaJl MHOKECTBAMH 1
1 X CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeneHnne TeOpeTUKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelIeHus 3aa4
Parnonanbsuele unciia. OOBIKHOBEHHBIC U
4 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKUE APOOH
Parnnonanbshele unciia. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MIPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOANUECKHUE TPOOH
6 [Ipumenenue npobeit ¥ MpPOLEHTOB JIs 1
penieHus MPUKIAIHBIX 3a/1a4
7 [Ipumenenne qpoOeit u MPOLEHTOB IS 1
penieHus MPUKIAIHBIX 3a/1a4
8 JlelicTBUTEeNIbHBIE YKCIa. PallnoHanbHBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckre onepannu ¢ 1
JIECTBUTEIIFHBIMU Y CIIAMH
10 Moaynp AEHCTBUTEIBHOIO YHCIIA U €70 1

CBOMCTBA




11

[TpubnuxkEHHBIC BEIYUCIICHUS, TIPABUIIA
OKpYTIJICHUS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN

12

OcHOBHBIE MCTOABI pCIICHUA LCJIbIX U
JIpOOHO-pallMOHATIBHBIX YPABHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEILICHUS LETbIX U
JIpOOHO-PALIMOHAJIBHBIX YpaBHEHUHN U
HEPABEHCTB

OcCHOBHBIE METO/IbI PELLICHUS IENbIX U
JIPOOHO-PALIMOHANIBHBIX YpaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenne MHOTOYJIEHA HA MHOTOYJICH C
octatkoM. Teopema besy

16

MHorousneHsl ¢ HeabIMu K03 puiineHTamu.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

Pemenne cucrem TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHI.
OnpenenuTens MaTPUIILI 2X2, ero
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCIICHHE €T0 3HAUCHHS

20

OnpeaenuTenb MaTPUILbI 2X2, ero
r€OMETPUYECKUIN CMBICIT U CBOMCTBA;
BBIYUCIICHHUE €r0 3HAUYCHUS

21

[IpuMeHenue onpeaenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPaBHECHUN




22

Pemienne npukiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHUI

23

24

25

Pemenune npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHECHUN
KoHntposbHas padota: "PanmonanbHbie
ypaBHEHUA U HepaBeHCTBA. CHUCTEMBI
JUHEHHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHus (HYHKIUH.
B3aumuo obpatubie ¢pynkiuu. Kommnosunus
byHKIUI

26

I'paduk pyHKIIMU. DIeMeHTapHbIE
npeoOpa3oBanus rpagukoB GyHKIUN

27

28

29

OO6nacTh onpeneneHuss 1 MHOKECTBO
3HaueHul QpyHkuuu. Hynu ¢pyHkun.
[IpomexyTKH 3HAK TOCTOSHCTBA

YérHble 1 HeUETHBIE (QYHKLINU.
[Tepuonuueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.

Haubosnbiiee u HanMeHblee 3HAYCHUE
(GYHKLINU Ha TPOMEXKYTKE

30

Jluneiinas, kBagpaTudHas U IpoOHO-
TuHeWHas QyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOeHNe TPaPUKOB ATUX (YHKITAN
DJIeMEHTAapHOE HCCIIEIOBAaHUE U
NOCTPOCHHE TPAPUKOB STHX (PYHKIUI

33

CreneHn C LIETILIM ITOKa3aTeiaeM. bruHoMm




Hrrotona

CreneHsb ¢ LOCJIBIM ITOKa3aTCJIEM. bunom

34 Hsrorona
CrenenHasi GQyHKIHS C HATypaIbHBIM U

35 LEeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KontponbHnas padora: "Crenennas
¢bynxknus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIICHHU U €ro CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTYpaIbHOM
CTEIEeHH U ero CBOMCTBa

39 [Ipeo6Gpa3oBaHMs YUCIOBBIX BBIpaXKEHUI],
COJIEprKalINX CTENEHU U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BbIpAXKEHUIA,
COJIeprKalUX CTENEHU U KOPHU

41 [TpeoOpa3oBaHus YHUCIOBBIX BBIPAXKEHUH,
COJIeprKalUX CTENEHU U KOPHU
Wppaunonansueie ypaBHeHHs. OCHOBHbIE

42 METO/Ibl PEIIEHUs UPPALMOHATIBHBIX
YPaBHEHUHU
UppatmonansHelie ypaBHeHHs. OCHOBHbBIE

43 METO/Ibl PEeIIEHUs UPPALMOHATIBHBIX
ypaBHEHUU
Wppanunonansueie ypaBHeHUs. OCHOBHbIE

44 METO/bI PEILIECHNS UPPALMOHATIbHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHMIBHBIC nepexoabl B pCIICHUN

46 UPPALMOHATIBHBIX YPaBHEHUM

47 PaBHOCWIIbHBIE TTEpEXOAbI B PELICHUH
UpPpaALMOHATILHBIX YPaBHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
HUPPALMOHATILHBIX YPaBHEHUN
CaoiicTBa u rpaduK KOpHs N-Oi CTEHCHH

49 KaK QYHKIIMH OOpATHOW CTETICHH C
HaTypaJIbHbIM [10Ka3aTeleM
CaoiicTBa u rpaduK KOpHS N-Oi CTEHCHH

50 KaK (YHKIIUU OOpaTHOU CTETICHH C
HaTYpaJIbHBIM MOKa3aTeleM
KonTponbHas padora: "CsoiicTBa u rpaduk

51 KOpHsI N-oii ctenenu. ppannoHanbHbie
ypaBHEHHS"

59 CreneHsp ¢ palliOHAIBLHBIM [T0OKA3aTeIeM U
€€ CBOMCTBA

53 Crenensb ¢ pallMOHAJIBHBIM MOKa3aTeIeM U
€€ CBOICTBa

54 Crenens ¢ pallMOHAJIBHBIM MOKa3aTeleM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIIHS, €€ CBOWCTBA U
rpadux

56 Ucnonb3oBanue rpaduka GyHKINUN IS
peleHus: ypaBHEHUN

57 Hcnonp3oBanue rpaduka GyHKIMA 115

pelieHus: ypaBHEHUN




[Tokazarenbubie ypaBHeHHs. OCHOBHbBIE

58 METO/Ibl PEIICHHSI TOKa3aTeIbHbIX 1
ypaBHEHU U
[loka3arenbHble ypaBHeHU. OCHOBHbIE

59 METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntponbhas padota: "[loka3arenpHas 1
¢yukmus. [TokasarensHbie ypaBHEHUS "

62 Jlorapudgm yucna. CoiicTBa Jorapudpma 1

63 Jlorapudm uucna. CoiicTBa gorapudpma 1

64 Jlorapu¢m yucna. CoiicTBa Jiorapugpma 1

65 JlecsTuHble ¥ HATypaJbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JOTapr(pMbI 1

67 [IpeoGpa3oBanue BbhIpaKE€HUH, coAepKaIIUX 1
Jgorapu@msl

68 [IpeobpazoBaHue BBIpaKEHHIA, COEPKALIIX 1
JorapupmMbl

69 [TpeoOpa3oBaHue BRIpaXCHUH, COACPIKAIIIX 1
JorapupmMbl

70 Jlorapudmuueckas pyHkuus, e€ cBocTBa U 1
rpadux

71 Jlorapudmuueckas pyHKIus, €€ CBOUCTBA U 1
rpaduk

79 Hcnonp3oBanue rpaduka GyHKIIUN AJIs 1

pelleHusl ypaBHEHUH




Wcnonb3oBanue rpaduka GyHKIUN 1Ist

73 pelIeHHs] ypaBHEHUI
Jlorapugmuueckue ypaBHeHusi. OCHOBHbIE

74 METO/bI peIIeHUs JToTapu(PMUIECKUX
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/Ibl PEIICHHS JIOTapUPMUISCKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHenus. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTapUPMUISCKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUU
jorapupMUUECKUX ypaBHEHHMA

78 PaBHOCHIIBHBIE TTIEPEXO/IBI B PEIICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrponsnas padora: "Jlorapupmuueckas
¢yukuus. Jlorapupmuueckue ypaBHeHus"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apTyMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIOBOTO apryMeHTa

83 APKCHHYC, apKKOCHHYC U apKTaHTE€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

84 ompeieJICHUE TPUTOHOMETPUUECKHIX

(GYHKIHI 4KMCIOBOrO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 ompeieJIeHuEe TPUTOHOMETPUUECKHIX 1
(GYHKIMI 9HUCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUECKHE (HOPMYJIBI 1

89 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYIIBI 1

90 [IpeobpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKCHUI

01 [IpeoOpa3oBaHe TPUTOHOMETPUIECKUX 1
BBIPAKECHUIN

92 [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKCHUI

93 [IpeoGpa3oBaHne TPUTrOHOMETPUUECKUX 1
BBIpOKCHUH

94 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUI 1

95 Pemenune TpuroHoMeTpuuECKNX ypaBHEHUN 1

96 Pemnienne TpUroHOMETPUYECKUX YpaBHEHHHA 1

97 Pemenne TpuroHoMeTpuuECKNX ypaBHEHUI 1

98 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1

99 Pemenne TpuroHoMeTpuuECKNX ypaBHEHUI 1

100 Pemnienne TpUrOHOMETPUYECKUX YpaBHEHHHA 1
KonTtponbHas pabora:

101 "TpuroHoMeTpudecKre BEIpaXKEHUS U 1
TPUTOHOMETPUUECKHUE YPAaBHEHUS "

102 [TocnenoBatenbHOCTH, CLIOCOOBI 3aJaHUS 1

rnocieaoBaTelbHOCTEM. MeTo




MaTeMaTUYECKON MHIYKIINU

MOHOTOHHBIE U OIrpaHUYCHHBIC

103 noclie0BaTeNbHOCTH. MicTopus aHanm3a
OECKOHEYHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 I'eomerpuueckas nporpeccust

106 beckoneuHo yObIBaromias reoMeTpuiecKast
nporpeccust

107 CymMma 0eCKOHEYHO yOBIBArOIICH
FeOMETPHUECKOM MPOrpeccuu

108 JIMHEHBIN U YKCIOHEHUUAIIBHBIA POCT.
Yucno e. DopMya CI0KHBIX POLUEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Yucno e. DopMyina CIOKHBIX TPOLIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajs peeHus
pealbHBIX 3a/1a4 MPUKIAJTHOTO XapaKTepa

111 KonTponbHas padora:
"[TocnenoBaTenbHOCTH U TPOTPECCUH

112 HenpepbiBHBIE QYHKIIMU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI rpapuKoOB
byHKIHHA

114 CaoticTBa (h)yHKIUI HEMPEPHIBHBIX Ha
OTpe3Ke

115 CaoticTBa (h)yHKIUI HEMPEPHIBHBIX Ha
OTpe3Ke

116 MeTto MHTEpPBAJIOB ISl pEIICHUS

HEPaBEHCTB




MGTOI[ HUHTCPBAJIOB IJIA pCIICHUSA

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IpumeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUMI 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

121 [lepBas u BTOpast npou3BOAHBIC GYHKIIUU

122 OnpezneneHue, reoMeTpUIECKUNA CMBICIT
MIPOU3BOAHOM

123 Omnpenencane, GU3MUECKANA CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUHA

195 YpaBHeHUe KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Ipou3BoaHbIE AIIEeMEHTAPHBIX (HYHKIIHIA

127 [Ipou3sBoHbIE AIIEMEHTAPHBIX (DYHKIIMH

128 [Tpou3BoHAS CYMMBI, TPOU3BEICHHS,
YaCTHOTO Y KOMITO3UIINH (HYHKIIHA

129 [IpousBoaHas CyMMBI, IPOU3BEICHUS,
YaCTHOTO U KOMITO3UIINH (HYHKIIHA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 Kontponbnas pabora: "IIpousBogHas"

132 [ToBTOpeHnue, 06001IeHNE, CHCTEeMAaTH3aLIUs




3HaHU: "YpaBHEHUA"
133 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aLUs 1
3HaHui: "OyHkun"
134 Hrorosasi kKoHTpoOIbHAs paboTa 1 1
135 Wrorosas KoHTpoJbHAS paboTa 1 1
136 HOBTOP@HI/IC, 0000111eHHE, CUCTEMAaTH3 Al 1
3HAHUU
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /UIS1 YHEHUKA

MaremaTtuka: anrebpa M Hauana matemaTUYECKOro aHaausa, reometTpua. Aarebpa u Hayano
matemaruyeckoro aHanusa, 10 knacc/Konaruu K0.M., Tkaues M.B., Pepoposa H.E. u apyrue,
AKuMOHepHoe obuwecTBo «M3aatenbcTBo «lMpocBelieHue.

METOAUYECKHUE MATEPUAJIbI 1JIAA YYUUTEJIA

Anrebpa v Hauana aHanusa. Angaktuueckue marepmansl. 10 knacc: yrnybneHHblit yposeHb/
M.A.LLa6byHuH, M.B.TKaueBa, H.E.Pegoposa, O.H.[lobpoBa, AKLuMOHEepHOe 06LecTBO
«U3paTenbcTBo «MpocselieHne.

Anrebpa 1 Hauana maTemaTUYecKoro aHaausa. Metoguueckue pekomeHaauyum. 10 Knacc:
nocobue ana yuutenei obuieobpasoBaTtenbHbix opraHusaumii / H.E.degoposa, M.B.
TkaueBa, AKUMoHepHoe obuecteo «U3pgaTtenbcreo «lMpocseweHue»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET

http//windov.edy.ru/
https//resh.edy.ru/
http//www.1class.ru/

http//skiv.instrao.ru\bank-zadaniy/
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