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IMNOACHUTEJIBHASA 3AIINCKA

VYyeOnblii Kypc «Anredpa v Hadaja MaTEMaTUYECKOIO aHaM3a» SBIISETCS
OJIHUM M3 HauOoJiee 3HAYUMBIX B NPOrpaMMe CpPEAHEro o0Iero ooOpa3oBaHuS,
MIOCKOJIbKY, C OJHON CTOPOHBI, OH 00€CIEeYMBACT MHCTPYMEHTAIbHYIO 0azy s
U3YyYEHHUsI BCEX €CTECTBEHHO-HAayYHBIX KYpCOB, a C JIpyroil CTOpPOHBI, (JOPMHUPYET
JOrM4ecKoe M a0CTPAKTHOE MBIIUIEHHE OOy4YaroIUXCsl Ha YpOBHE, HEOOXOAMMOM
JUISL OCBOEHUSI MHPOPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JAPYTHX
muctuiuiiH. B pamkax gaHHOro ydeOHOro Kypca oOydaromuecss OBJAJeBaOT
YHHUBEpPCAIbHBIM SI3IKOM COBPEMEHHOM Hayku, KoTopas (OpMYyJIHUpPYEeT CBOHU
JOCTUKEHMS B MaTeMaTu4eckon hopme.

VY4eOHbIil Kypc anreOppl M Hayajdl MAaTeMaTUYECKOro aHajau3a 3aKJaJbIBAeT
OCHOBY Il YCHEIIHOTO OBJIAJICHUS 3aKoHaMu (U3UKH, XUMHUH, OHOJIOTHUH,
NOHUMAaHUSI OCHOBHBIX TEHJACHUMN Pa3BUTHs YKOHOMHMKU U OOIIECTBEHHOU >KH3HHU,
IO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIOJIb30BaTh UX MJs JalibHEHIIEero oOpa3oBaHMs U B
NOBCEAHEBHOMN XM3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSAMHU aireOpbl M MAaTeMaTHYECKOrO0 aHajlu3a pa3BUBAET
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JIOKAa3bIBaTh
YTBEPKJIEHHS C IOMOIIBI0 MHAYKIUM U PacCykAarh AEAYKTHUBHO, MCIOJIb30BaTh
00001IeHNEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOTUIO, (OPMHPYET
KpEaTUBHOE U KPUTUUYECKOE MBILICHHE.

B xonme um3ydenus yueOHOro Kypca «AnreOpa M Hayalia MaTEMaTHUYECKOTO
aHanu3a» OOydaroluecsl MOJy4YaloT HOBBIM ONBIT pEIICHUs MPHUKIAJHBIX 3anad,
CaMOCTOSITEJIBHOTO TIOCTPOEHUSI MaTEMaTHMUECKUX MOJENEHW peallbHbIX CUTYalUH,
UHTEpPIIPETAlUM  MOJYYEHHBIX  pPELIEHWI,  3HAKOMATCA C  IpUMepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TNPHUPOAE, HAyKe U HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbli Kypc 00JamaeT 3HAYUTENIBbHBIM BOCIHUTATEIbHBIM IMOTEHIIMAJIOM,
KOTOpBIA peanu3yercsd Kak uepe3 ydeOHbI MaTepuan, CHOCOOCTBYIOLIMI
(GOpMHUpPOBAaHHIO HAYYHOTO MHPOBO33PEHHUS, TaK W 4Yepe3 crneuuduky ydeOHOM
NEeATENbHOCTH, TPEOYIIIEe MNpPOAOHKUTENIBHOM  KOHLIEHTpAalMW  BHUMAaHUS,
CaMOCTOATENIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIYYEHHBIN pe3yibTar.

B ocnoBe MeToauku 00yuyeHus anredbpe u HadajlaM MaTeMaTH4eCKOIro aHajan3a
JIEKUT AESITEIbHOCTHBIN NPUHIUI 00YUYEHHUSL.

B ctpykType yueOHoro kypca «Anredpa v Hayana MaTeMaTHYECKOTO aHAIN3a»
BBIJICJIEHBl  CIEAYIOIIME COJAEpP)KATEIbHO-METOAMYECKne JHHMM: «Yucma u
BbIUKCIIeHUs», «DyHkmu u rpadukm», «YpaBHEeHUss W HepaBeHCTBa», «Hauama
MaTeMaTHYecKoro aHamusa», «MHoxkecTBa U Joruka». Bce ocHOBHbIE
COJIEP/KATENbHO-METOUYECKHE JIMHUM H3YYalOTCsl Ha NPOTSHKEHUHM JABYX JIET



o0yd4eHHsT Ha ypPOBHE CPEIHETO 001Iero oopa3oBaHus, €CTECTBEHHO JOIOIHSIS IPYT
Jpyra ¥ MOCTENEHHO HACHIIIAsCh HOBBIMU TeMaMU U paszjenaMu. JJaHHbIH yueOHbBIN
KypC SIBJISIETCSI MHTETPAaTUBHBIM, TOCKOJIbKY OOBEIMHAET B cebe colepkaHue
HECKOJIBKMX MAaTeMaTHYECKHX IUCIUIUINH, TaKWX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTHYeCKUN aHaJIU3, TEOPUs MHOKECTB, MaTeMaTu4ecKas Joruka u apyrue. [1o
Mepe TOro Kak oOydJarommecs OBIaJeBarOT BcE Oojiee MIMPOKUM MAaTEMaTUYECKUM
anmapaTtoM, y HUX TOCIEA0BAaTeNIbHO (GOPMHUPYETCS M COBEPUICHCTBYETCS YMEHHE
CTPOUTh MATEMaTUYECKYI0 MOJENb pealbHOW CUTyallud, NPUMEHSATh 3HaHUS,
MOJyYeHHBIE TPU HU3YYCHUU Y4YEOHOTrO Kypca, UIsl PEIICHHs CaMOCTOSTEIbHO
chopMyITUPOBAaHHOW MAaTEeMAaTHYECKOW 3a7add, a 3aTeM HWHTEPIPETUPOBATH CBOM
OTBET.

CopepxaTenbHO-MeTOAMYECKass JMHUS «Yucna W BBIUMCICHUS» 3aBEpIIACT
dbopMHpOBaHKE HABBIKOB HCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTO Ha YPOBHE OCHOBHOTrO oOIiero oopazoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHusi ocoboe BHHUMaHuE yjaensercs  (HOPMUPOBAHMIO  HABBIKOB
palMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B C€0S HMCIOJBb30BAaHUE Pa3IUYHBIX
dbopM 3amucu uMcia, YMEHHE JieJaTh NPUKUIKY, BBIMOJIHATH MPUOIMKEHHBIC
BBIYHCIICHUS, OIICHWBATh YHWCJIOBBIC BBIPAXKCHUS, padOTaTh C MaTeMAaTHUYCCKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOYyYaIOIUMCSI MHOXXECTBA HATYPaIbHBIX, IIEJBIX,
palMOHAIGHBIX W JCHUCTBUTEIBHBIX  YHCEN  JOMOJHSIOTCS ~ MHOXKECTBOM
KOMIUJIEKCHBIX ~YHuCel. B KakIoM H3 JTHX MHOXECTB pPacCMaTpUBAIOTCS
CBOWCTBEHHBIE €My CHelUpUYECKUe 3aJadyd W OIEpaluu: JeJICHHe HaIelo,
OTIEpUPOBAHUE OCTaTKaMH HAa MHOXXECTBE IIeNIbIX YHhCel, OocoOble CBOICTBa
paIMOHAIBHBIX M HPPAIMOHAIBHBIX YHCEI, apu(METUYECKHUE OIEepaIiuu, a TaKKe
U3BJICUCHUE KOPHSA HATypalbHOM CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCET.
bnarogapsi mocienoBaTeIbHOMY PACHIMPEHUIO Kpyra HCIOJIb3yeMbIX YHCENT H
3HAKOMCTBY C BO3MOJKHOCTSIMH HMX TMPUMEHCHHUS JUIS PEUICHUS Pa3IMYHBIX 3a1ad
dbopMupyeTcsi mpeacTaBIeHUE O €AMHCTBE MAaTEeMAaTHKH KaKk HAayKd W €€ pOju B
NOCTPOCHUU MOJIENIe pealbHOr0 MHpa, IIUPOKO HCIONB3YIOTCS 0000IIeHHe U
KOHKpEeTH3aIusl.

Jlunust «YpaBHEHHS] M HEPABEHCTBA» pPEAIU3YeTCs Ha MPOTSHKEHUH BCETO
0o0yueHUsI Ha YpOBHE CpeaHero ooOmero oOpa3oBaHUs, IMOCKOJBKY B KaXJIOM
pazaene IlporpamMmbl TpPEITyCMOTPEHO peEIICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOYyYaloOIUECs OBJIAJCBAIOT PA3IMYHBIMH  METOJaMH  PELICHUS
palMOHANBHBIX, HPPAIMOHANBHBIX, TOKA3aTENbHBIX, JOTapu(PMUUECKHX U
TPUTOHOMETPUUECKUX YpPaBHEHUW, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
cofepkamux mapameTpbl. llomydeHHBIE yMEHHUS HIMPOKO HCIHOIB3YIOTCA TPHU
uccienoBaHnu (QYHKIHWA C TOMOIIBIO MPOW3BOTHOMN, TPHU PEIICHUH TPUKIATHBIX
3a/1ay U 33724 Ha HaXOXJICHHE HAaWOOJbIIUX W HANMEHBIINX 3HAYECHUN (PYHKIUU.



JlanHasi conepikaTenbHas JIMHUASA BKIOYaeT B ce0s Takke GOpMUPOBAHHE YMEHUI
BBIMOJHATH  pacu€rbl 1o  ¢opmylaM, MpeoOpa3oBaHUS  PaLMOHAIBHBIX,
UPPAaLMOHAIBHBIX W TPUTOHOMETPUYECKMX BBIPAKCHMM, a TaKXKe BBIPAXKECHUH,
colepXKalluX CTeneHu U Jorapudmbel. brarogaps wu3yuyeHuro aiaredGpandeckoro
MaTepualia IPOUCXOIUT JaldbHEMIIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAaKTHOTO
MBILIJIEHUST 00y4Yaroluxcs, (OPMUPYIOTCS HABBIKH JIEIyKTUBHBIX PacCyKICHUH,
paboThl C CHMBOJBHBIMH (OpMaMH, MpPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBHCHMOCTEH B BUJE PABEHCTB U HEpaBEHCTB. Anredpa npenaraet 3¢ (HeKTUBHbIE
UHCTPYMEHTBl [UJIl pEUIeHUs] MPAKTHYECKMX U €CTECTBEHHO-HAay4HbIX 3ajad,
HarJIAIHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK A3bIKa HAYKH.

ConepxxarenbHo-MeTonuyeckass JuHUS «DyHKIUM U rpadukm» TECHO
HEepeIyIeTaeTCsd € JAPYTUMHU JIMHUSAMU Y4YEOHOro Kypca, MOCKOJIbKY B KakOM-TO
CMBICJIE 3aJaET MOCIIEI0BATEIbHOCTh U3YUEHUS Marepuana. M3yueHue CTElneHHOH,
MIOKAa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUYECKUX (PYHKIUH, UX CBOWCTB
U TpaduKOB, UCIONIB30BaHNWE (DYHKUMN A pEIICHUs 3aJad U3 OPYTHX y4eOHBIX
IPEIMETOB U PEATbHOM KU3HHM TECHO CBA3AaHO KaK C MAaT€MaTHUYECKHM aHaJIU30M,
TaK M C pEIIEHUWEM YypaBHEHMH M HepaBeHCTB. [Ipum sTom O0jbIIOE BHHMaHUE
yaenserca (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (OpMyJaMU 3aBUCHUMOCTU MEXIY
pa3IUYHBIMU BEJIMYMHAMH, HCCIEAOBATh MOJY4YEHHbIE (QYHKIUHU, CTPOUTh HX
rpaduku. Marepuan 3Tol coaepKaTeTbHON JTMHUU HaIleJICH Ha PAa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJISIOIINX BBIPAYKATh 3aBUCHMOCTH MEXAY BEJIMYMHAMU B Pa3INYHOM
dbopme: aHanuTHUECKOU, rpaduyeckor U cioBecHOU. Ero n3yueHnue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUYECKOTO MBIIIJIEHUS, CIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aL1H, UCTIOIb30BaHUIO AaHAJIOTHIA.

CopepxarenbHass JnuHHA «Hadama mareMaTH4eCKOro aHalu3a» IMO3BOJISIET
CYIIECTBEHHO PAaCUIMPUTh KPYr KaK MAaTeMaTHUYECKUX, TaK W MPUKIAJHBIX 3a/]ad,
JOCTYNHBIX OOydYaroIUMCs, TaK KaK y HHUX IOSBISETCS BO3MOXXHOCTb CTPOUTH
rpa@uKyd  CIOXKHBIX (YHKUUN, OMNpPENEisTh HX HauOOJbIIME M HAaUMEHbLINE
3HAYCHHsI, BBIUMCIATH IUiomaan Guryp u oObEMBI Tel, HaXOAUTb CKOPOCTH U
YCKOpeHMsl ImpoueccoB. JlaHHasg coaep:kareinbHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH ITOCTPOEHHUs MaTEMaTUYECKUX MOJEIEH pEaJbHBIX CHTYyaluH,
MO3BOJISIET HAaXOAUTh HAWIyylllee peuieHue B NPUKIAAHBIX, B TOM YHUCIE
COLMAJIbHO-DKOHOMUYECKHUX, 3aadaXx. 3JHAKOMCTBO C OCHOBAMHM MaTEMAaTHYECKOTO
aHamu3a CIOCOOCTBYET pAa3BUTHIO aOCTPaKTHOTO, (HOPMAaTbHO-JOTHYECKOTO H
KpEaTUBHOI'O MBIIIIEHUS,, (POPMUPOBAHUIO YMEHHUH pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKH B HayKe, TEXHHKE M HcKyccTBe. OOydaromuecs y3HAIOT O
BBIIAIOIINXCS PE3YNIbTATAX, MOJTYYEHHBIX B XOA€ Pa3BUTH MAaTEMATUKU KaK HAyKH,
1 00 MX aBTOpax.



ConepxxatenbHO-MeTOAMUECKass JTUHUS «MHOXKECTBA M JIOTHKA» BKIIIOYAECT B
ceOst SIEMEHThl TEOPHUH MHOXKECTB W MaTEMaTHYECKOW JIOTHKHU. TeopeTuko-
MHO>KECTBEHHBIE MPECTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHONW MaTEMaTUKH
U TpeajaratoT HamOoJiee YHHMBEPCAJIbHBIN S3bIK, OOBEIUHSIONIMI BCE pa3elibl
MaTeMaTUKU © €€ TMPUIIOKEHUN, OHM CBS3BIBAIOT pa3HbIe MaTeMaTUYECKHUe
JUCUMIUIMHBL W WX TPWIOKEHHS B enuHoe 1uenoe. I[losTomy BaxHO JaTh
BO3MOXHOCTh ~OOydYaromiemMycsi TMOHUMaTh TEOPETHUKO-MHOXKECTBEHHBIH  S3BIK
COBPEMEHHOW MaTeMaTHKW U MCMOJb30BAaTh €0 JUIsl BBIPAXKEHUS CBOMX MBICIEH.
JpyruM BaXHBIM TIPU3HAKOM MaTeMaTHUKU KaK HayKd CJEAyeT TMpU3HaTh
CBOMCTBEHHYIO €W CTpPOTrOCTb OOOCHOBAaHUWA U CJEAOBAaHUE OMNPEACIEHHBIM
npaBWjiaM  TIOCTPOEHHSI  JOKAa3aTelbCTB.  3HAKOMCTBO  C  D3JIEMEHTaMU
MaTEMaTUYECKONM JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00yUaroImuXcsi, TO3BOJISIET UM CTPOUTH CBOM PACCYKJCHUSI HA OCHOBE JIOTMYECKHUX
npaBuii, GOPMUPYET HABBIKK KPUTUUYECKOTO MBIIILICHHUS.

B yueObHOM Kkypce «AnreOpa © Hadalia MaTEMaTUYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICTUPOBAHUS, KOTOpPbIE IPU3BAHbI
crocoO0CcTBOBaTh (HOPMUPOBAHMIO HABBIKOB TOCTPOCHHSI MOJENEH peanbHBIX
CUTyalluid, HCCIEJOBAaHMUS HSTUX MOJENEeH ¢ MOMOUIBI0 anmapara ajireopsl u
MaTeMaTU4YECKOr0 aHajdu3a, WHTEpPIpEeTalid MOJYYEHHBIX pe3yibTaToB. Takue
3a/IaHUs BIUIETEHBI B KXl U3 pa3eloB NpOrpaMMBbl, MOCKOJIbKY BECh MaTepuall
y4eOHOTO Kypca IIUPOKO HCIONB3YETCs NJisl PelIeHUs MpUKIagHbIX 3amad. [Ipu
pElIeHNH  pealibHbIX  MpaKTUYeCKUX  3a7ady  oOydawluuecss  pa3BUBAIOT
Ha0II0IaTeIbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIb30BaTh  AHAJOTHUI0, 0000marh ©  KOHKPETHU3WPOBATH  MPOOIIeMy.
HestenbHOCTh 1O (OPMHUPOBAHMIO HABBIKOB PEIICHMs] MPUKIAIHBIX 3aj1a4
OpraHu3yeTCs B MPOIECCE M3YUEHHUS BCEX TEM YyueOHOro Kypca «Anredpa v Hadana
MaTEMaTUYECKOTO aHaTU3ay.

Ha wu3yueHue yyeOHOro kKkypca «Anrebpa M Hadajga MaTeMaTHYE€CKOTO
aHanuza» otBoautcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEENIO).



COJEP XAHME OBYUYEHUA
10 KIIACC

Yucaa 1 BBIYMCICHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE U JECATUYHBIE JIPOOU, MPOILICHTHI,
OeckoHeuHble Mepuoanueckue Apodu. Ilpumenenue apobeld M MPOLEHTOB IS
penIeHus MPUKIAJAHBIX 3a/1a49 U3 PA3JIUYHBIX OTPACIIEd 3HAHUM U PEAIbHOW JKU3HHU.

JenictBurenbHble 4uciaa. PanuoHanbHble W UMPpAlMOHAIBHBIE 4HCIIA.
Apudmernueckre  omepalMu ¢ JICWCTBUTEIbHBIMU  4YuclaMd.  Mojayiib
JEeUCTBUTEIBHOTO YKciia U ero cBoicTBa. [IpubnvkéHHbIC BHIUMCIICHUS, TTpaBUIIa
OKpYIJIEHUS], IPUKHUIKA U OLICHKA PE3YyJIbTaTa BIYHNCICHUM.

Crenenb ¢ wuenblM mnokaszaresneM. buHom Hbrorona. Hcenosb3oBanue
MOAXOASIIEH (OPMBI 3aMKUCH JACHUCTBUTEIBHBIX YUCEN JJIS1 PEIICHUS TPAKTUYECKUX
3a71a4 ¥ IIPECTABJICHUS JAHHBIX.

ApudmMernyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

CreneHp € pauuMoOHAJIBHBIM IIOKa3aTeneM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTENBHBIM II0Ka3aTeJIEM.

Jlorapudm uymcna. CpoiictBa mnorapudma. [lecsTuuHbie W HATypalbHBIC
Jorapu@mel.

CHHyC, KOCHMHYC, TaHI€HC, KOTAaHI'€HC YHCIJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCHUHYC U apKTAHT'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YpaBHEHHUSI UM YpaBHEHHS-CIEACTBUA. HepaBeHCTBO,
penIeHue HEPABEHCTBA.

OCHOBHbBIE METO/IbI PELICHUS LENbIX U APOOHO-PALMOHAIBHBIX YPABHEHUN U
HEpAaBEHCTB. MHOrOYJIECHBI OT OJHOW MEpEeMEHHOW. JleneHne MHOro4jaeHa Ha
MHOIOWIEH C ocrarkoM. Teopema be3y. MHorowiessl ¢  LEJIBIMU
koappunmentamu. Teopema Buera.

[IpeoOpazoBaHus YMCIIOBBIX BBIPAKEHUN, COACPIKAIINX CTETICHU U KOPHHU.

HppauronanbHbie YPaBHEHUS. OcHoOBHbIE METO/IbI peLIeHus
VPPAlUOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHbIX

YPaBHEHUM.

[IpeobpazoBanue BeIpaKEHHIA, COIEPKALINX JOTapru(MBI.

Jlorapudmuueckue ypaBHEHHUS. OcHOBHbIE METO/IbI pelieHus
jorapu(MUUECKUX YPABHEHUH.

OcCHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXCHUH. PellieHue TPUroHOMETpUYECKUX YPABHEHU M.



Pemienne cucrem JMHEMHBIX ypaBHEHHMU. Marpuma CHCTEMBI JHMHEHWHBIX
ypaBHeHMil. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUH CMBICI H
CBOKCTBA, BBIUMCIICHHE €r0 3HAYEHUS, TPUMEHEHHUE OINMPENCIUTENS NI PEIICHUS
CHUCTEMBl JIMHEHHBIX YypaBHEHHUU. PelieHue npukiIaaHbpiX 3a7a4 € I[IOMOIIBIO
CHUCTEMBl JIMHEMHBIX ypaBHeHUW. lccienoBaHue IIOCTPOCHHOW MOJENU C
NOMOILBIO MAaTPULL U ONPEIETUTEIIEH.

[TocTpoeHne MaTEeMaTUYECKUX MOJENIEN PEATbHOM CUTyaldH C MOMOIIBIO
ypaBHEHHI U HepaBEeHCTB. [IprMeHeHHe ypaBHEHHI U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ad M 3aJad M3 pa3IMyHbBIX O0JacTel HayKh M pealbHOU
KU3ZHU.

DyHKUMH U TPaPUKH

@Oyukius, crnocoObl 3amanus (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Komnosunust ¢ynkumit. 'padux dyHKmu. DieMeHTapHbIE MpeoOpa3oBaHUs
rpa@uKoB QyHKIHA.

OObnacTh ompeneneHus U MHOXKECTBO 3HaueHU Qynkumu. Hymm QyHkumm.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIC 1 HeuéTHBIe GyHKIMU. [lepuognueckue
bynkuuu. IIpoMexyTKH MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl U MUHUMYMBI
dbyukiuu. Hanbonbiiee 1 HauMeHbIlee 3HaueHUs (PYHKITUU HA TPOMEKYTKE.

Jlunelinas, kBaApaTu4Has W JpOOHO-TMHEWHAs (YHKIUU. DJIEeMEHTapHOE
UCCIIEJIOBAaHNE U TIOCTPOCHUE UX I'PaUKOB.

CrenenHast GyHKIHS ¢ HATYypaJbHBIM U IIEJIBIM TOKa3areneM. E€ cBoiicTBa u
rpa¢uk. CpoiicTBa M TpaduK KOpPHA N-OM CTeNmeHH Kak (PyHKuum oOpaTHOU
CTENIEHHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

[TokazatenpHas u norapupmuueckas (yHKIUH, UX CBOHCTBA M TpauUKH.
Hcnonb3oBanue rpadukoB GyHKIMMA 15 pelIeHUs ypaBHEHUH.

Tpuronomerpruyeckas OKPYKHOCTb, OIIPEAEIEHUE TPUTOHOMETPUUYECKUX
(GyHKUIHNA YUCIOBOTO apryMEHTA.

OyHKIMOHAJIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOLEccax M SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamn3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHus MOCienoBaTeabHOCTe. Meton
MaTeMaTU4YeCKON UHIYKIHUU. MoOHOTOHHBIE U OTpaHUYCHHbIC
1oCJIeI0BaTENbHOCTU. VICTOpHS BO3ZHHUKHOBEHHS MAaT€MaTUYECKOrO aHaju3a Kak
aHanu3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo yObiBaromast
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuuecKon
IIPOrpEeCCUU. JIMHENHBIN U SKCIIOHEHLIMAIBHBIN pocT. Uucino €. Popmyria Ca0KHbIX
npoueHToB. Mcnonb3oBaHWE MPOTpeccMy JUisl PELIEHHs peajbHbIX —3aJad
MPUKIIATHOTO XapaKTepa.



HenpepoiBuble (yHkimu u ux cBodcTBa. Touku paspbiBa. ACHUMIITOTHI
rpadgukoB ¢yHkuuid. CBoicTBa (GyHKIMIA HENPEpPHIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB JUISl PELICHHWS HEPaBEHCTB. lIprMeHEHHE CBOWCTB HENMPEPBIBHBIX
GyHKUMNA U151 peleHus 3a1ay.

[lepBas u BTOpas nmpousBoaHbIe GyHKIMU. OnpeaeneHrue, reOMeTpUIeCKui u
¢bu3nyecKuil CMBICI MPOU3BOIHOMN. Y paBHEHHE KacaTeIbHOU K rpaduky QyHKIUN.

[IpousBognbie  anemeHTapHbIX  QyHKiuid.  [IpousBomHass  CyMMbl,
MPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMU (DYHKITUH.

MHo:xecTBa U JIOTHKA

MHOK€eCTBO, oOnepanuu HaJ MHOXECTBAaMH M HX CBOMCTBA. [[narpammbl
Oitnepa—Benna. IlpumeHeHHe TEOPETUKO-MHOXECTBEHHOTO —ammapara s
ONMCAaHUSl PEaAJbHBIX IPOLECCOB U SBJICHUW, MPU PELICHUM 3a4a4 U3 APYTHUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTENbCTBO, PABHOCUIIBHBIE YPABHECHMUSI.

11 KIIACC

Yucaa 1 BBIYMCICHUSA

Harypanehbie u nensie yucna. I[IpumMeHeHre NpU3HAKOB AEIMMOCTH LENBIX
yycelsl, HauOonbInuid oOmui aenutens (mamee — HOJ]) u HamMensblee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:to, anropurma EBkimaa a1 pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble wucna. Anredpanueckass U TpPUTOHOMETpUYEcKas (POpPMbI
3aMUCU KOMIUIEKCHOTO 4Hcia. ApupMeTHUEeCKHe OIepalur C KOMIUIEKCHBIMU
yuciaamu. M3o0pakeHne KOMIUIEKCHBIX YHCEI Ha KOOPJUHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oi cTeneHu u3 KOMIUIEKCHOro uncia. [Ipumenenue
KOMIUJIEKCHBIX YMCEN IJIs1 PEIICHUs] (PU3NUECKUX U TEOMETPUUYECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

Cucrema ¥ COBOKYMHOCTh YpaBHEHUM M HEPABEHCTB. PaBHOCHJIbHBIC
CHUCTEMBbI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPHYECKMX  YPAaBHEHMH C  TMOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PelieHrne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/Bl PpEIIEHUS TOKA3aTEeNbHBIX U  JIOrapu(PpMUUECKUX
HEPABEHCTB.

OCHOBHBIE€ METO/IbI PEIICHUSI UPPAIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJABI PEIICHUS CHCTEM M COBOKYIHOCTEH paluOHaJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTapU(MUYECKUX YPAaBHEHUI.

YpaBHEHMS, HEPABEHCTBA U CUCTEMBI C ITapaMETPAMMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W  HEPAaBEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJad M 3aJad U3 pazIu4HbIX o0JacTedl HayKd M peajbHOU
YKW3HU, UHTEPIIPETALMS TOTYYEHHBIX PE3YJIbTATOB.

DyHKIUHN U TPAPUKHU

I'padux kommnosunuu ¢yHkuil. ['eomerpuueckue o0pa3pl yYpaBHEHHH U
HEPaBEHCTB HAa KOOPJIMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue QPyHKIUU, UX CBOWCTBA U TPAPUKH.

['paduueckre meTonbl pelieHHs ypaBHEHMM M HepaBeHCTB. ['paduueckue
METO/Ibl PELIEHUS 3a/1a4 C IapaMeTPaMHU.

Hcnonp3oBanue rpadukoB (yHKUMN 7SI HCCIENOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT MPHU PEHICHUM 3aJad W3 JPYIHX Y4eOHBIX
IIPEIMETOB U PEAIbHOMN KU3HHU.

Havana MaTeMaTH4eCKOro aHaJM3a

[TpumeHeHue Mpou3BOAHON K MCCIENOBAHMIO (DYHKIMI HA MOHOTOHHOCTH U
skcTpeMyMmbl.  HaxokaeHue  HauOONbIIEro W HAUMEHBLIEro  3HAYEHUU
HEeNpepbIBHON QYHKIIMN HAa OTPE3KeE.

[IpuMeHeHne NPOU3BOJHOM I HAXOXKACHUS HAWJIY4llero pELICHUS B
OPUKJIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs] CKOPOCTM W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO IepBO0Opa3HbIX. IlepBooOpasHbie
srieMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHus NepBOOOpa3HBIX.

HNnTerpanin. ['eomeTpuueckui CMBICJI VMHTErpasa. Brruuciienue
onpeaenéHHoro uaTerpana no gopmyne Hetotona-JleitOuuiia.

[Ipumenenne WHTErpajia AN HAXOXKIACHUS IUIOMAACH MIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Tpumepsl pemennit auddepeHuanbHbIX ypaBHEHUH. MaTtemaTuieckoe
MOJICIMPOBAaHUE pEAIbHBIX TMPOILIECCOB C TOMOIIBI0  AuddepeHInaIbHbIX
YPaBHEHUM.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHA YYEBHOI'O KYPCA
«™AJITEBPA "N HAYAJJA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJAEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOTO BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOro  00IlecTBa,  NpPEJICTaBICHUE O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUU,
NpoIeAyp TPakKIaHCKOTO o0IIecTBa (BBIOOPHI, OMPOCHI M JIPYyroe), yMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GyHKIUSAMHA ¥ Ha3HAYCHHUEM;

2) NaTPUOTHUYECKOT0 BOCIIUTAHMSA:

c(hOpPMUPOBAHHOCTh POCCUNUCKON Tpa)kAaHCKOW UJEHTUYHOCTH, YBAXKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHICKOW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUKMCKONW MAaT€MaTUYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIDKCHHM B JAPYIHMX HayKax, TEXHOJOTHAX, cdepax
DKOHOMUKHU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAHMWE JYXOBHBIX IEHHOCTEH POCCHUICKOTO Hapojaa, COPMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUSA, dTUYECKOTO IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUNM HAyKH U JEATEIbHOCThIO YYEHOr0, OCO3HAHUE
JMYHOTO BKJIa/ia B IOCTPOCHHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TETH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs ACTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHHUH, pacCyKICHHUI, BOCIPUUMYNBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB HCKYCCTBA;

5) pu3n4YecKoro BOCHUTAHUSA:

c(OPMHUPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYECKHEe 3HAHUS B
MHTEpecax 3I0pOBOro U 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3J0pOBBIO (3I0pPOBOE IHUTAHHE, COATAHCHPOBAHHBIA PEXKUM 3aHATHH W
OTIIbIXa, peryisipHas (usuyeckas aKTUBHOCTH), (U3HMUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN AEATEIBLHOCTHIO;

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYIy, OCO3HaHUE IIEHHOCTU TPYAOIIOOUs, HHTEpEC K
paznuyHbiM  chepaMm  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccur W pealn30BbIBATH COOCTBEHHBIE JKMU3HCHHBIC ILJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO U
CaMOOOpa30BaHMIO HAa MPOTSKEHWH BCEH KU3HH, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HANPABIECHHOCTH;

7) 3K0JIOrn4eCKOro BOCIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOW  KYJbTYphbl, TOHUMAHHE BIIMSHUS
COIMATIbHO-O)KOHOMUYECKUX TMPOIECCOB HAa COCTOSIHUE MPUPOJHON M COLMATBLHON
cpenpl, OCO3HAHUE TII00ATBPHOTO XapaKTepa dKOJIOTHYSCKUX MPoOIeM, OpUCHTAITUS
HAa TPUMCHECHHE MaTEMaTHMYECKUX 3HAHUN IS pelnieHus 3agad B 00JacTu
OKpy>Xarollel cpenpl, IUIAHUPOBAHUE TIOCTYNKOB U OIIEHKH HUX BO3MOXHBIX
MOCJICICTBUI JIJISL OKPY KAIOIIEH CPEbI;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAYKHW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTUYeCKOW HayKuh Kak c]epbl uenoBEeYeCKOW MesTebHOCTH, JTaroB €&
pa3BUTUA W 3HAUYUMOCTH ISl PA3BUTHS LMBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTU4YeCKOM KyJIbTYpOM KakK CpEICTBOM IIO3HAHUS MHpa,
FOTOBHOCTh OCYIIECTBJISATh IMPOCKTHYID M MCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJMBUAYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3zoBble 1ornyeckue aAefcTBu:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMATHYECKUX
00OBEKTOB, TIOHATUH, OTHOIICHWW MEXAY TOHATHAMH, (QOpPMyIHpPOBATH
oTIpe/IeTICHUS TIOHATHH, YCTAaHABIHMBATh CYIIECTBCHHBIN MPHU3HAK KIIaCCU(DHUKAIUH,
OCHOBAHWUS JJIs1 0000IICHHS ¥ CPAaBHEHH S, KPUTEPUU MTPOBOIUMOTO aHAJTN3A;

BOCIIpUHUMATh,  (OopMyIupoBaTb U  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHbIC, € IMHUYHbIE, YACTHBIE U O0IIHE, YCIOBHbIE;

BBISIBJISITh MAaTEMATHUYCCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U ITPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUIX W YTBEPKIACHUSAX, TPEIIararb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYU;

JieNaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUU;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIhCTBA MATEMATHUYCCKUX YTBEPIKICHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh aPTYMEHTAIINIO, TIPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Crmoco0 pemieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pCIIEHUs, BHIOMpAaTh HauOoJiee TMOAXOMAIMMA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).



ba3zoBble ucciaegoBare/ibCKue 1eicTBUA:

UCIIOJIb30BaTh BOMPOCHI KAaK HCCIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH TUIIOTE3Yy, APTryMEHTUPOBATH
CBOIO MO3UIIUI0, MHEHHUE;

MPOBOJAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIECIOBAHKE
10 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00beKTa, SBICHHUS, TIpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMU, SIBICHUSMU, IIPOLIECCAMU;

CaMOCTOSITeNIbHO (HOPMYIUpPOBaTh 00OOIIEHUS W BBIBOABI MO pe3yjIbTaTam
NPOBEAEHHOIO  HAOJIOJICHMS, KCCIECIOBAHUS, OLICHUBATH  JIOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHIA;

MPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCa, a TAKKE BbIIBUIAThH
MPEATIOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeit:

BBISIBIISAITH JACUIIATHI HHPOPMAINH, JAHHBIX, HEOOXOIUMBIX JUIsl OTBETAa Ha
BOIIPOC U JIJI PELCHHUS 3a]]a4u;

BbIOMpATh MH(DOPMAIMIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPIPETUPOBATh HHGOPMAIMIO PaA3JIMYHBIX BHUAOB U
dbopm npeacTaBIeHNUS,

CTPYKTYpUPOBaTh WHGOPMAIHIO, TPEICTABIATh €€ B PAa3IUYHBIX (OpMax,
WUTIOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEXKHOCTh uH(pOopMaIIH 1o CaMOCTOSITENILHO
c(hopMyIMPOBAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIC YHUBEpPCAJbHbIC YYeOHbIE 1eliCTBUS

Oo0wmenne:

BOCIIPUHUMATh U POPMYJIMPOBATH CYXACHHUS B COOTBETCTBUH C YCIOBUSIMH U
HeasiMd  OOLIEHUS, SICHO, TOYHO, I'PAMOTHO BBIPaXXaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IIOACHEHUS [0 XOAYy PCELICHUS 3a7ayH,
KOMMEHTHPOBATh NOJIy4CHHBIN PE3yJIbTAT;

B XOJIe¢ OOCYXXJIeHUS 3a/1aBaTh BOIMPOCHI MO CYLIECTBY OOCYKIAae€MOIl TEMBbl,
npoOsieMbl, pemiaeMol 3aJadyd, BBICKA3bIBaTh WJICH, HAICJICHHbIE HAa IOHMCK
peuIeHus, COIIOCTABIIATh CBOM CYXACHUSA C CYXXIACHUAMH APYTMX YYaCTHUKOB
auanora, oOHapy>KMBaTh pa3Muue U CXOJCTBO IMO3ULIUN, B KOPPEKTHOM (opme
(opMyJIMpOBATH PA3HOTIACHS, CBOM BO3PAKEHMUS;

NIPEACTABIATHh PE3YIbTAThl PEUIEHUS 3aJ1au, dKCIIEPUMEHTA, UCCIEIOBAHMUS,
IIPOEKTa, CaMOCTOSATENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS € Y4YETOM 3aaad
IPE3eHTALNUN U OCOOEHHOCTEN ayIUTOPHUH.

PeFYJIHTI/IBHbIe YHUBEPCAJIBbHLIC yqeﬁnble I[eﬁCTBHﬂ



Camoopranusamnus:

COCTaBJISITh IJIAH, AJITOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIOCOO pEeIIeHus C
y4€TOM MMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI pEUIEHUH C Y4ETOM HOBOU MH(OpMAUK.

CaMOKOHTPOJIb, IMOIMOHAJILHBII HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedJeKcHud KaK  OCO3HAHUS
COBEPIIIAEMbIX JCUCTBUI W MBICIHUTEIBHBIX MPOIECCOB, UX PE3yJIbTATOB, BIAJETh
croco0aMy CaMOMPOBEPKH, CAMOKOHTPOJIS Mpolecca M pesyibTaTa perieHus
MaTEMaTHYE€CKOM 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH TIPH PEIICHUU 3a/1auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJICHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUHUHBI
JTOCTIDKCHUS VI HEIOCTHIKCHUS PE3YJIbTATOB JIEATCIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBmecTHAs 1eATEJIbHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U MHAMBUAYaJIbHOM
paboThl TpH pEHICHWM Y4YEOHBIX 3aja4, MPUHUMATH I1IeJb COBMECTHOM
NEATEIHHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0 COBMECTHOW pPabOThI, pacrpeaeisiTh
BUIBI paboOT, IOTOBApWBATHCS, OOCYXHaTh TMPOIECC W pPe3yabTaT padoTHI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYpPMBD» H HWHBIC), BBIIOJHATH CBOIO 4YacTh pabOTBl |
KOOPJIMHUPOBATh CBOM JCHCTBUSA C JPYTMMH 4WICHAMH KOMAaH[bI, OIICHUBATH
KauyeCcTBO CBOETo BKJajJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICHCTBHUS.

INPEIJMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kjaacce oOyyaromuiicss MOJYYUT CIEIYIOIINUE
MIPEIMETHBIC PE3yJIbTAThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTUu3ay:

Yucaa v BBIYMCICHUSA:

CBOOOJITHO OIEpUPOBATh MOHITHSAMHU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoAndecKasl JApoOb, MPOILEHThI, HPPALUOHATBHOE YHUCIO0, MHOXECTBa
palMOHANBHBIX U JEUCTBUTEIIBHBIX YUCEN, MOAYJIb AEHCTBUTEIBHOTO YHCIIA;

OPUMEHSATh JpoOM ¥ TPOLEHTHI JUIsl PEIICHUs TPHUKIAJAHBIX 3a1ad U3
pPA3JIUYHBIX OTPACIICU 3HAHUM U PEATIbHOU KU3HU;

MPUMEHSITh MPUOTNKEHHBIC BEIYUCIICHUS, IPABUJIa OKPYTIICHUS, IPUKUIKY U
OLICHKY pe3yJIbTaTa BbIYUCIICHUN;



CcBOOOZHO OMEpUpOBaTh IMOHITHEM: CTENEHb C LEJNbIM IOKa3aTeseM,
UCIOJIb30BaTh MOAXOIALIYI0 (POPMY 3aMUCU EHCTBUTENIbHBIX YMCEIN ISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U [IPEACTaBIICHNS JaHHBIX;

CBOOOJIHO OIEpPUPOBATh MOHATHEM: apU(PMETUUYECKUN KOPEHb HATypalbHON
CTEIICHH;

cBOOOHO ONIEPUPOBATH MOHATHUEM: CTETICHD C PALIMOHAIBHBIM ITOKa3aTelNeM;

CBOOOZHO OIEpUpPOBaTh MOHATUSAMU: JIOrapudM UHCIa, JECATHUHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOOJHO ONEPUPOBATH MOHATHSMHU: CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC
YUCJIOBOTO apryMEHTa;

OIIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJIHO ONEpUPOBATh MOHATUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCHJIbHBIC YPABHEHMS U YPAaBHEHUSA-CIICACTBUS, PABHOCUJIbHBIC HEPABEHCTBA,

OPUMEHATh pPAa3IMYHbIE METOJbl pPEIICHHs pPalMOHAIBHBIX U JApPOOHO-
pPAalMOHAIBHBIX YPAaBHEHUH, IPUMEHATH METOJ, HHTEPBAJIOB JUIs PELICHHUS
HEPAaBEHCTB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW NEepEeMEHHOMH,
MHOTOUWIEH C LeNbIMH KO3(p(PUIUECHTAMH, KOPHH MHOTOYICHA, NPUMEHSITh
JIeJICHUE MHOTOYJIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIsL PEIICHUS 3a/1a4;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACNINUTENb MATPULBl 2 X 2 W €ero TIeOMETPUYECKUM CMBICII,
WCIIOJIB30BaTh CBOMCTBA ONpENENHTENs 2 X 2 JuIs BBIYUCIICHHS €r0 3Ha4yeHus,
IIPUMEHATh ONPENCIIUTENINA JUId PELIEHUs CUCTEMBbl JIMHEHWHBIX YpPaBHEHUH,
MOZCIIMPOBATH PEAIBHBIE CUTYAlMU C IIOMOILBIO CUCTEMBI JTUHEHUHBIX YPaBHEHUN,
UCCIIE0BAaTh IMOCTPOEHHBIE MOJEIHM C IOMOILIBIO MaTpPULl U ONPENEIUTEINCH,
VMHTEPIIPETUPOBATD MTOJTYyYECHHBIM PE3YJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUM C KOPHSIMH [UJIsi TMPeoOpa3oBaHUs
BBIPAKCHU;

BBINIOJIHATH MPE0OPA30BAHMS YMCIOBBIX BHIPAXKEHHH, COAEPIKALUX CTEIEHH C
palMOHAJIBHBIM [TOKA3aTEeIIEM;

UCII0JIb30BaTh CBOMCTBaA JorapudmoB TUTSL npeoOpa3oBaHus
aorapu(MUYECKUX BBIPAKEHUH;

CBOOOZHO ONEpUPOBATh MOHATHUAMU: HPpPALMOHAIbHbIC, TOKA3aTelIbHbIE U
Jorapu(pMUYECKUE YPaBHEHHUS, HAXOAUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIN OCYIIECTBIISASA IPOBEPKY KOPHEM;



MPUMEHSTH OCHOBHBIC TPUTOHOMETpUYECKHE (HOPMYJIBI JJIsl PpeoOpa3oBaHms
TPUTOHOMETPUUYECKHUX BBHIPAKCHH;

CBOOOJTHO OIEPUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
NPUMEHATh  HeoOXoaumble  (HOPMYJIBI  JIJIi  PEIICHHUS OCHOBHBIX  THITOB
TPUTOHOMETPHUUYECKUX YPaBHEHUH;

MOJICTTUPOBATh pEaIbHBIC CHUTyallMd Ha S3bIKE anreOpbl, COCTABISTH
BBIDOKEHUSI, YpPaBHEHHS, HEPAaBEHCTBA [0 YCJIOBHIO 3a7add, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajreopsbl.

DOyukuuu ¥ rpapuku:

CBOOOJTHO OTEPUPOBATH MOHATUSMU: (PYHKITHS, CITOCOOBI 3aaHus (PYHKITUH,
B3aMMHO OOparHble (QYHKIUH, KOMMO3UIMUs GYyHKIUNA, Tpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3oBaHus rpadukoB (PyHKITHI;

CBOOOJIHO OIEpPUPOBATh MOHIATHSAMHU: 00JIACTH ONpPENENICHUS U MHOMXECTBO
3HaYeHUW (QYHKIWH, HYIH QYHKIIUHU, IPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMEPUPOBATH TMOHATUSAMH: UYETHBIE W HEYETHBIC (DYHKITUH,
nepuoandeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKITUU, MAKCUMYMBI U
MUHUMYMbI (QYHKIMH, HAuOOJNbIIee M HaUMEHblIee 3HauYeHHe (YHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OIEPUPOBATh MOHITHAMU: CTEIEHHAs (PYHKIUS C HATypaJbHBIM U
IeIbIM TIOKa3aTeneM, Trpaduk CTENeHHOW (YHKIMH C HATypPaJbHBIM H IIEJIBIM
nokasaresieM, rpaduk KOpHsS N-Ood CTENeHH Kak (YHKIMH OOpaTHOM CTENEeHH C
HATYypaJbHBIM MOKa3aTeJeM;

OTICpUPOBATh TOHATUSAMU: JIMHEWHAs, KBagpaTHYHas W JPOOHO-ITHHEHHAs
(GyHKIIUA, BBITIOIHATH 3JIEMEHTAPHOE UCCIICIOBAHNE U TTOCTPOCHUE UX TpadrKOB;

CBOOOJTHO OMEPUPOBATH MOHATUAMHU: TOKa3aTeNbHAs W JorapudmMuueckas
GbyHKIMHA, WX CBOWCTBA U TpaduKH, MCIOIH30BaTh MX TPAPUKU IJIS PEIICHHUS
YpPaBHCHUM;

CBOOOJITHO ONEPUPOBATH MOHATHUSAMHU: TPHUTOHOMETPUYECKAsT OKPY>KHOCTD,
oTpe/ieleHIe TPUTOHOMETPUICCKUX (DYHKIIUNA YUCIOBOTO apTyYMEHTA;

UCIOJIb30BaTh rpaduku (YHKIOMA JJIsE  UCCIENOBAaHMS IMPOIIECCOB U
3aBUCUMOCTEH MpHU PEHICHUH 3a/lay U3 JPYTUX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BRIpXXaTh OPMYyTaMH 3aBUCUMOCTH MEXIYy BEIMUYNHAMU;

Hauajia MaTeMaTH4eCcKOIro aHAJIM3A:

CBOOOJTHO OMEPUPOBATH TOHATHUSMU: apu(PMETHUYECKas U TeOMETpHUecKas
nporpeccusi, 06CKOHEYHO yOBIBarOIasi reoMeTprUIecKasi porpeccusi, TMHEHHBIN 1
HKCIIOHEHIIUATIBHBIN pOCT, GOopMyJsia CIOXKHBIX MPOIEHTOB, UMETh MPE/ICTaBIICHUE
0 KOHCTaHTE;

WCIIOJIB30BaTh MPOTPECCUM IS PEIICHUS peajbHBIX 3aJad MPUKIATHOTO
XapaKkTepa;



cBOOOJHO OMEPUPOBATH MOHATHIMHU: TIOCIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
IIOCJIEI0OBATENILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CIEA0BATEIBHOCTH,
IIOHMMaTh OCHOBBI 3apOXACHUS MAaTEMaTUYECKOro aHajlu3a Kak aHalIusa
OCCKOHEUYHO MAJIBIX;

CBOOOJTHO OINEpUPOBAaTh MOHATHSAMHU: HENpepbIBHbIE (YHKLIHUHU, TOYKH
pa3pbiBa rpaduka GpyHKINN, aCHMITOTHI Tpaduka QpyHKINM;

cBOOOZHO OINEpUpoOBaTh MHOHATHEM: (YHKLHUS, HENpepblBHAas Ha OTPE3KeE,
IPUMEHATH CBOICTBA HENIPEPHIBHBIX (DYHKIUH J1JIs1 peLIeHMs 3a/1a4;

CBOOOJHO OINEpUpOBaTh MOHATUSMHU: TIepBasi W BTOpas MPOU3BOJHBIE
byHKIMM, KacaTeabHas K TpaduKy QyHKIINH;

BBIYMCIIATH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YACTHOTO M KOMIIO3ULUU
IByX (YHKIUH, 3HaTh IPOU3BOJIHBIEC AIEMEHTAPHBIX (PYHKIINIA;

UCIOJb30BaTh I€OMETPUYECKUM U (PU3MYECKUI CMBICT MPOU3BOIHON Ui
peleHus 3aaad.

MHoxkecTBa U JIOTHKA:

CBOOOZHO  ONEpUpPOBaTh  IMOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JJIs ONUCAHUS PEATbHBIX
IPOLIECCOB U SIBJICHUM, TPU PEUICHUH 3a]1a4 U3 APYTUX yYeOHBIX IPEAMETOB;

CcBOOOZHO OINEpPUPOBATh MOHATUSAMU: OINpEACNCHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTeMaTH4YecKoro o0beKTa, J0Ka3aTelIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kjaacce oOyyaromuiicss MOJYYUT CIIEIYIOIINAE
npeaMeTHbIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO
Kypca «Aunredpa 1 Hayajla MaTEMaTHYECKOTr0 aHAJIN3a»:

Yuciia ¥ BBIYHCICHHSA:

CBOOOZHO ONEpUPOBATHh MOHATUSAMU: HATypaJbHOE M IEJI0E YHCIIO,
MHOECTBA HATypaJbHBbIX M LEJbIX YHUCEN, UCIOIb30BaTh IPU3HAKU JEIUMOCTHU
uensix ynucen, HOJ[ u HOK nHaTypanbHBIX uncen s peleHus 3a1ad, IpUMEHATh
anroput™m EBkiuna;

CBOOOZHO OIEpUpPOBaTh IOHATHEM OCTaTKa [0 MOJYJIIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJHO OMNEPUPOBATh MOHATHUAMM: KOMIUIEKCHOE YHCIO U MHOMKECTBO
KOMIUJIEKCHBIX YHCEJ, MPEACTaBIATh KOMIUIEKCHBIE 4YMCIa B anredpandyeckol u
TPUTOHOMETPUUYECKON (hopMe, BBIMIOJIHATH apu(pMETHUYECKHE ONepaluyl ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOMN IJIOCKOCTH.

YpaBHeHMs 1 HEPABEHCTBA:



cBOOOZHO OMEpUPOBATh MOHATUAMU: HpPpAIMOHAIbHBIC, MMOKA3aTeIbHBIE U
jgorapu(MHUYECKHE HEPaBEHCTBA, HAXOJAUTb UX PELIEHUS C  IOMOILbIO
PaBHOCUIIBHBIX IIEPEXOOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUUECKOTrO
YpaBHEHHUS;

cBOOOZHO OMEpUPOBaTh MOHATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXoaumble (GOpMyJNbl  JUIsl  PEIIEHUsT OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSI, HAXOAUTh PEIICHUS
CUCTEMBI U COBOKYIIHOCTEW pallMOHAJIBHBIX, HPPALMOHAIBHBIX, IOKA3aTEIbHBIX U
aorapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemars palMOHAJIBHBIE, UppaliOHaIbHBIE, II0OKa3aTelIbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHHUS U  HEPaBEHCTBA,
CoZIeprKaIie MOYJIM U IIapaMeTphl;

OPUMEHATH TpaduiyecKrue METO/IbI JUIsl PellieHUs] YpaBHEHU U HEPAaBEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMus;

MOJIENIMPOBAaTh peajbHblE CUTyallMd Ha S3bIKE anreOpbl, COCTABISThH
BBIPAXXCHUS, YPAaBHEHHUS, HEPABEHCTBA M MX CHCTEMBI IO YCIOBHIO 33/1a4H,
UCCIIEJIOBATh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHMEM ammapara anreOpsl,
VMHTEPIPETUPOBATH NOJYUYECHHBIN PE3YJIbTAT.

DyHKIUM U rpaQUuKu:

CTPOUTh TpadUKu KOMMIO3UUMU (PYHKUUMNA C MOMOILBIO 3JIEMEHTApHOTO
UCCIICJIOBAHMS U CBOMCTB KOMITO3ULIMHU ABYX (DYHKIIHIA;

CTPOUTh TI'E€OMETPUYECKHE 00pa3bl YpaBHEHHMHI M  HEpPaBEHCTB Ha
KOOPJIMHATHOM IJIOCKOCTH;

CBOOOZHO ONEpPUPOBaTh MOHATHUAMHU: TIpaUKHM  TPUTOHOMETPUUECKHUX
dynxumii;

OPUMEHATh (QPYHKUUU U1 MOJEIUPOBAHUS M UCCIENOBAHUS PEATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCcKOro anajamsa:

UCII0JIb30BaTh MPOU3BOJHYIO JIJISl UCCIAEA0BaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOAWTh HanOoJbIlIee U HANMEHbIIEE 3HAUCHUS (PYHKIIMH HENPEPHIBHON HA
OTpE3KE;

UCIIOJIB30BaTh IPOU3BOJHYIO JUIS HAXO0XKICHHUsS HAWIY4dlIero peuIeHUs B
NPUKIAIHBIX, B TOM 4YHMCJIE€ COLUMAJIbHO-DKOHOMHYECKUX, 3aJadax, s
ONpENENeHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aAaHHOro (GopMmysaol HIn
rpadukom;



CBOOOJTHO  OMEPUPOBATH TOHATHUSMHU: TIEPBOOOpa3Has, ONPEACIEHHBIN
WHTETpajl, HAXOJWTHh IEPBOOOpPA3HBIC AIEMEHTAPHBIX (DYHKIUH ¥ BBIYUCIATH
uHTerpan no popmyie Herotona-JIeibuuna;

HAXOJUTh TUIOLIAIU TJIOCKUX (PUTYP U 00BEMBI TEJ C TOMOIIbIO UHTETpaa;

MMETh MPEACTABICHUE O MATEMATHYECKOM MOJICIMPOBAHUM HA TPUMEPE
coctaBieHus nudhepeHITNaATbHBIX YPAaBHCHHI;

pelars NPUKIIAJHBIE 3aa4d, B TOM YHCIE COLHAIBHO-DKOHOMUYECKOTO U
¢bu3rUecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOr0 aHaJn3a.



TEMATHUYECKOE IINTAHUPOBAHMUE, 10 KJIACC

KoauuecTBO 4acoB

Ne i/

HaumeHoBaHue pa3esioB M TeM NPOrPaMMbI

MHOK€eCTBO AEHCTBUTENBHBIX YHACEIL.
Muorowiensl. PanimonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI JIMHEWHBIX YPAaBHEHHI

Oyunkuun u rpapuku. CreneHHas QyHKIHS ¢
LEJIBIM TTOKa3aTeIeM

Apudmerndeckuit KOpeHb N-0il CTENEHH.
HppanuoHaibHble ypaBHEHUS

[TokazarenpHas pyukmus. [lokazarenbHbie
ypaBHEHUS

Jlorapudmuueckas QyHKIUS.
Jlorapudmuueckre ypaBHEHUs

Tpuronomerpuueckue BbIpaK€HHUs U ypaBHEHHUS
[TocnenoBaTeabHOCTH U IPOTPECCUU
HenpepsiBuble pyHkuuu. [IponszBoanas

[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3ALIHS
3HAHHUH

OBIIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME

Bcero

24

12

15

10

18

22
10
20

136

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



11 KITACC

Ne i/

HaumeHoBaHue pa3esioB M TeM NPOrPaMMbI

HccnenoBanmne GpyHKIHIA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Hast 1 UHTETpal

I'paduku TpuroHOMETPUIECKUX (PYHKITUH.
TpuronomeTpuveckne HepaBEHCTBA

HppanmonanbHelie, moKazaTelbHBIE U
norapu(pMHUUECKUE HEPABEHCTBA

KommnekcHsle uncna
Harypasbnsle u niensie yucna

CucreMbl pallioHaTbHBIX, HPPALMOHATBHBIX
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX
ypaBHEHUN

3amaun ¢ mapaMmeTpamu

[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3ALIHS
3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 TPOT'PAMME

KoauuecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTte/ibHbIE

pecypcbl



IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
Tema ypoka
n/n
| MHOkecTBO, ONepanu HaJl MHOYKECTBAaMHU
1 UX CBOMCTBa

2 Juarpammsl Diinepa-Benna

3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO
anmnapara ISl pelieHus 3a1a4

Parmonansueie uncia. OOBIKHOBEHHEIE U
4 JECATUYHBIC IPOOHU, TTPOIICHTHI,
OCCKOHEYHBIC TTEPUOIUUECKHIE TpOodH
Parmonanesueie unciaa. OOBIKHOBEHHEIC U
5 JECSTUYHbIE TPOOH, IPOLIEHTHI,
OCCKOHEUYHBIC TIEPHOANYSCKHE IPOOH

6 [Tpumenenue apobeii 1 IPOIEHTOB IS
pelieHust NpUKIagHbIX 33124

7 [Ipumenenue npoOeii U MPOLIEHTOB IS
pellIeHHs TPUKIIAIHBIX 3a/1a4

2 JleiicTBuTENbHBIE UKclia. PalimonanbHbIe U

HppaIMOHATILHBIC YHCIIa

9 ApudmeTnueckue oneparuu ¢
JICUCTBUTCIIFHBIMH YHCIaMU

10 Monaynb IeCTBUTEIBHOTO YUCTIA U €r0

CBOMCTBA

Bcero

KoanuyecTBOo 4acoB

KonTpoJabubie
padoTbI

IIpakTHyeckue
padoThl

Jlara
U3yYeHHs

DJIEeKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl



11

12

13

14

15

16

17
18

19

20

21

[TpubnnxEHHBIE BEIYUCIICHUS, TPABUIIA
OKPYIVICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BEIYMCICHUN

OCHOBHBIE METO/bI PEIICHUS LIETbIX U
JIpOOHO-pallMOHATIBHBIX YPaBHEHUN U
HEPABEHCTB

OcHOBHBIE METO/IbI PEIICHHUS LENbIX U
JIpOOHO-PaLMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LEIbIX U
NpOoOHO-pallMOHATBHBIX YPAaBHEHUN H
HEPABEHCTB
MHOrowieHsl OT OJHOW NEPEMEHHOM.
JleneHne MHOTO4YJI€Ha HA MHOTOUJIEH C
octaTtkoM. Teopema besy
MHorousneHsl ¢ HeabMu K03 GuineHTamu.
Teopema Buera
Pemenue cuctem TMHEUHBIX YpaBHEHUI
Pewrenue cucreM IMHENHBIX ypaBHEHUN
Marpuiia cucTeMbl JTUHEUHBIX yPaBHEHUH.
Onpenenurens MaTpULBL 2X2, €T0
T€OMETPUUYECKHI CMBICI U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYCHUS
Onpenenurenb MaTpPUII 2X2, €10
r€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS
[Ipumenenue onpenenuTens s peueHus
CUCTEMBI JINHEWHBIX YPAaBHCHUU



22

23

24

25

26

27

28

29

30

31

32

33

Pemrenne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenne npukiaanHbIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHENHBIX YPAaBHEHUN

Kountpoabnas padora: "PanuonajbHbie
YpPaBHeHMs M HepaBeHcTBa. CHcTeMBbI
JIMHEeHHBbIX ypaBHeHuil"
@OyHKIHS, CIOCOOBI 3aJaHUs (PYHKITHH.
B3anmuo obparubie ¢pynkun. Kommosumms
byHKIUI
I'paduk pyHKLIMU. DIEeMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINI

Ob6nacTh ornpeneaeHus: © MHOXKECTBO
3HaueHni pyHkiuu. Hymm pyskimm.
[IpomexyTKH 3HaK MOCTOSTHCTBA
YérHble 1 HEYETHBIC (PYHKIIHH.
[lepuoanueckue pynkunu. IlpomexyTku
MOHOTOHHOCTH (PYHKIIHH
MakcuMyMBbl U MUHAMYMBI (DYHKIIHH.
Haubonpiiee u HauMeHblIee 3HAYCHUE
(GYHKIUU Ha IPOMEKYTKE

Jluneitnasi, kBaapaTHuHas U IPOOHO-
AuHeHHas QyHKIH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MMOCTPOEHUE TPAPUKOB ATUX PyHKIIHNA

DJIeMEHTAapHOE HCCIIEIOBAaHUE U
MOCTpOeHHE TPAPUKOB STHX (QYHKIIHH

CreneHs ¢ LIeJIBIM MoKa3aTesneM. bunom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHsb ¢ 1IeIbIM ITOKa3aTeieM. buaom
Hrrotona

CrenenHast GyHKIMS C HATYPAIbHBIM U
1eJIbIM TIoKa3aTeneM. E€ cBoiicTBa u rpadux

KonTpoabnast padora: "CrenenHas
¢yukuus. Eé cBoiicrBa u rpagpux"

ApudmeTrnueckuii KOpeHb HATYpPaTbHOM
CTEIEHU U €ro CBOKCTBA

Apudmernueckuit KOpeHb HATYpaTbHON
CTEIIEHU U €ro CBOMCTBA

ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKECHUH,
coJiepXKalluX CTETIeH! U KOPHU

[IpeobpazoBaHms YHCIOBBIX BBIPAXKEHUH,
CoJIeprKalluX CTENEHU U KOPHU

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
coAep KalluX CTENEHU U KOPHU

WppanunonaneHele ypaBHeHNs. OCHOBHbBIE
METO/Ibl PELICHNS UPPALMOHAIBHBIX
YpaBHEHHUU

Hppaunonanbusie ypaBHeHUs. OCHOBHBIE
METObI PEIICHHS UPPALMOHATBHBIX
ypaBHEHUH
WppanumonansHblie ypaBHeHHU. OCHOBHbIE
METObI PEIICHNS UPPALMOHATBHBIX
ypaBHEHUI

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU
VMPPALMOHAIIBHBIX YPaBHEHHUN



46

47

48

49

50

51

52

53

54

55

56

57

58

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUU
HUPPALMOHAIIBHBIX YPaBHEHUU

PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
UppaloHaIbHBIX YPaBHEHHH

PaBHOCWIIBHBIE IEPEXO/IBI B PELICHUHN
MPPALMOHAIIBHBIX YPaBHEHHUN

CBoiicTBa 1 rpa)uK KOpHS N-0i CTETIEHU
Kak (pyHKIIMH 00paTHOM CTENEeHN C
HaTypaJIbHBIM MOKa3aTesieM

CBoiicTBa 1 rpauk KOpHS N-0i CTENIEHU
Kak (yHKIIMH OOpaTHOW CTETICHH C
HATypaJbHBIM [TOKa3aTeeM

KonTpoabHas padora: "CsoiicTBa u
rpaguk KOpHs N-0# CTENEeHH.
HppanuonanbHbie ypaBHeHus"
CreneHp ¢ pallMOHAIBHBIM [TOKA3aTEIEM U
€€ CBOMCTBA
CreneHs ¢ pallMOHAIBLHBIM [TOKA3aTeIeM U
€€ CBOMCTBA
CreneHb ¢ palOHAJILHBIM IIOKA3aTeIeM U
€€ CBOMCTBA
[TokazaTenbHas ¢pyHKIMS, €€ CBOWCTBA U
rpauk
Hcnonb3oBanue rpaduka GyHKIUM 115
peleHus ypaBHEHUI
Hcnons3oBanue rpaduka QyHKIUN 15
pelIeHUs] ypaBHEHUI

[TokazaTenbpHbie ypaBHeHUs. OCHOBHBIE



59

60

61

62
63
64
65
66

67

68

69

70

71

72

METO/bl PELICHUS IIOKA3aTEIIbHBIX
YpaBHEHUU

[TokazatenbHble ypaBHeHHs. OCHOBHbBIE
METObI PEIICHUS TOKA3aTeJIbHBIX
ypaBHEHUH

[TokazaTenbHbie ypaBHeHUs. OCHOBHBIE
METO/Ibl pEIICHUS [T0Ka3aTeIbHBIX
ypaBHEHU

Kontpoabnas padora: "IlokasareabHas
¢pynxnus. [loka3zarenbHble ypaBHeHus'"

Jlorapugm umncna. CoiicTBa gorapudpma
Jlorapudm uncna. CoiicTBa Jorapudpma
Jlorapugm umncna. CoiicTBa gorapudpma
JlecsaTHUHBIE U HaTYpaJIbHBIE JIOTapU(PMBI
JlecaTuuHbIe U HaTYpaJIbHBIE JOTapH(PMbI

[IpeobpazoBaHme BBIpaKEHUN, COMECPKAIIIX
sorapudMbl
[IpeoOpa3oBanue BEIpAXKEHUN, COACPIKAIIINX
J0TapupMBbI
[Ipeobpas3oBanue BbIpaXEHHH, COIEPIKALIUX
Jorapupmbl
Jlorapudmuaeckas pyHkmus, e€ CBOMCTBA 1
rpaduk
Jlorapudmuueckas QyHKIuUs, € CBOUCTBA U
rpauk
Hcnonk3oBanue rpaduka GyHKINU AT
pellieHusl ypaBHEHU

O Y S W U S



73

74

75

76

77

78

79

80

81

82

&3

84

Hcnonb3oBanue rpaduka GyHKIMH 115
peleHus ypaBHEHUI

Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC
METOJIbI PEIICHHUs JOTapu(MUUECKUX
ypaBHEHUH

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METObI pEeIIeHUs JJorapu(pMUIECKUX
ypaBHEHU

Jlorapugmuueckue ypaBHeHus. OCHOBHBIC
METOBI pEIICHUS JIoTapu(PMUICCKUX
YpaBHEHUI
PaBHOCMIIBHBIE TEPEXOBI B PELLIEHUN
JOrapuPpMHUUECKUX YPaBHEHUI
PaBHOCHIIBHBIE TEPEXO/IbI B PEIIEHUN
JOrapu(pMHUUECKUX YpaBHEHUH

Koutpoasnas padora:
"Jlorapugmuyeckas pyHkuus.
Jlorapugmnyeckne ypapHenus"

CuHyc, KOCHHYC, TAHI'€HC U KOTAHI€HC
YHUCJIOBOI'O apryMeHTa

CuHycC, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOT'O apryMEHTa

ApKcHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOT'O apryMeHTa

ApKcHHYC, apKKOCUHYC U apKTaHI€HC

YHUCJIOBOT'O apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,
oTpefieieHue TPUTOHOMETPUIECKUX



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

(GYHKIMIA 4MCIOBOTO apryMeHTa

TpuronomeTrpuyeckas OKpyKHOCTb,
orpezieNieHue TPUTOHOMETPUIECKIX
(GYHKIUI YUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITBI
OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITBI
OCHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITBI

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKECHHI

[IpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAKCHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUECKUX
BBIPAYKEHUI

[TpeoOpa3oBaHUEe TPUTOHOMETPUICCKUX
BBIPAKECHHI

PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM
Pemienue TpuroHOMETpUYECKUX YPaBHEHUN
PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM
Pemienue TpuroHOMETpUYECKUX YPaBHEHUN
Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUN
Pemenune TpUroHoMeTpUUECKNX ypaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YPAaBHEHHUN

KonTtpoJsbHnas padora:
"TpuroHoMerpuyeckue BbIpasKeHUsI U
TPUTOHOMeTpHUYeCKHe ypaBHeHus"

ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHUS

—_—

S S G ey



103

104
105

106

107

108

109

110

111

112

113

114

115

116

rnocienoBaTelibHOCTE. MeTon
MAaTEMaTHYECKON MHIYKIUU

MOHOTOHHEIE U OTrpaHUYCHHBIC
IIOCJIICAJOBATCIIbHOCTH. I/ICTOpI/IH aHaJIu3a
OECKOHEYHO MaJIbIX

Apudmerndgeckas mporpeccust
['eomeTprueckas porpeccHs

beckoHeuyHo yObIBaroIiasi reoMeTpruuecKast
porpeccust
Cymma 6eckoHeuHO yObIBaromeit
FE€OMETPUUECKOMN MPOTrPeECCUH
JIMHEWHBIN U YKCIIOHEHIIUAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX POLIEHTOB
JIMHEHBIN ¥ YKCOHEHIUAIBHBIA POCT.
Yucno e. DopMya CI0KHBIX MPOIEHTOB
Hcnonp30BaHnE IPOrPECCUU JUIS PELICHUS
peasIbHBIX 3a]a4 MPUKJIAJHOTO XapaKTepa
KonTtpoJsbHas padora:
"TlocsienoBaTeJIbHOCTH M Iporpeccun’
HenpepbiBHBIE QYHKINU U UX CBOWCTBA
Touka pa3pbeiBa. ACUMITOTHI TPpaUKOB
byHKIUI
CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpE3Ke
CBoiicTBa (hyHKIHIA HETIPEPHIBHBIX Ha
OTpe3Ke

MeTto UHTEpPBAJIOB VISl PEIICHHUS
HEPaBEHCTB



117

118

119

120

121

122

123

124

125

126
127

128

129

130

131
132

Meroa UHTEpPBAJIOB ISl pELICHUS
HEPaBEHCTB

Metoa HHTEPBAJIOB TSI pEIICHUS
HEPaBEHCTB

IIpuMeHeHne CBOWCTB HENPEPBIBHBIX
(bYHKIMN 17151 peIeHust 3a1a4

IIpuMeHeHne CBONCTB HENPEPBIBHBIX
GyHKIUH 715 penieHus 3aaa4

[lepBas u BTOpast Mpou3BOIHbIE (PyHKINU

Omnpenenenne, TeOMETPUIECKUI CMBICIT
IIPOU3BOAHOU

Omnpenenenue, GU3MYECKUNA CMBICT
MIPOU3BOAHOMN

YpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIII
VYpaBHeHHe KacaTebHOU K TpauKy
byHKITUN
[Ipou3BoHBIE AI€MEHTAPHBIX (PYHKIIHIA
[Tpou3BoHBIC AIIEMEHTAPHBIX (QYHKIUN

IIpousBoaHas CyMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3UIMU (QYHKIIUN

[Ipon3BogHAs CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMH (PYHKITUH

[IponsBoaHas CyMMBI, IPOU3BEACHMUS,
YaCTHOTO Y KOMITO3UIIMH (yHKITHA

Koutpoannas padora: "IlpousBognasn'

[ToBTOpeHMEe, 06001ICHNE, CHCTEMAaTU3AIUS



133

134

135

136

3HaHui: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "OyHKIUn"

[ToBTOpeHue, 06001IeHNE, CHCTEeMAaTU3aIUs

3HaHui: "Tpuronomerpuyeckue

ypaBHEeHUA"

WToroBast KOHTpOJIbHAsA paboTa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUI

OBILIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

136

10



TemaTtnueckoe niaanuposanue 11 KJIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuio (QYHKITUN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npou3BOJHOM K
uccaea0BaHuIo (PYHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenre npou3BOIHOM K
UCCIeI0BaHMIO (PYHKIMIA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeneHnne npou3BOJHON K
UCCIIeIOBaHMIO (PYHKIIHI Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpumeneHnne npou3BOIHOM K
uccaea0BaHuio (QyHKITUN Ha
MOHOTOHHOCTH M 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOJHOM K
uccaea0BaHuIo (PYHKIUN Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

Haxoxneaue HauOoJIbIIErO U

HaWMEHBIIIETO 3HAYCHUS HEPEPBIBHOU

(GyHKIIMY Ha OTpe3Ke

Haxoxnenue HauOOJIBIIErO U

Bcero

KoanuyecTBo 4acos

KonTpoabubie
padoThI

IIpakTHyeckne
padoThI

Jlara
U3y4eHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcbl



10

11

12

13

14

15

16

HaWMEHBILIETO 3HAYCHUS HENPEPBIBHOU
(GyHKIIMY Ha OTpe3Ke

Haxoxnenne HanOoOJIBIIETO U
HAMMEHBIIIETO 3HAYCHUS HETIPEPBIBHOM
(GYHKIIMY Ha OTpE3Ke

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMH Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GyHKIIMY Ha OTpe3Ke

Haxoxneaue HauOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HETIPEPHIBHOM
(GyHKIIMY Ha OTpe3Ke

IIpumeneHre nporu3BOAHOMN ISt
HAaXO0KJICHUS HAWTy4Ilero peueHus B
MPUKJIaAHBIX 3a7a4ax

[IpumeHeHnue nporu3BOIHOMN IJIst
HAXOX/ICHUS HAWTYYIIIEero PEIICHUs B
MIPUKJIAIHBIX 3aa4ax

[IpuMeHeHne npon3BOAHOMN 1S
OTIpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
mporecca, 3a1aHHOTr0 GopMyJIoi UiIn

rpadgukom

[IpumeneHnre npou3BOIHON 1S
OTIpeJIeTICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOT0 (OPMYIION HITH

rpadgukom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommoszumus ¢pyHKImit
Kommozurus ¢hyHkmmi
Kommoszumus ¢pyHKImit
['eomerprueckne 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
['eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPAMHATHOW INTOCKOCTH
KonTpoasnas padora: "HUccienoBanue
GyHKUMIA ¢ MIOMOIIBIO MPOU3BOIHOK"
[TepBooOpasHasi, OCHOBHOE CBOHCTBO
epBOOOPa3HBIX
[TepBooOpa3HbIe AIeMEHTAPHBIX (OYHKITHIA.
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX
[TepBooOpasHbie 3NeMEHTAPHBIX (QYHKIUH.
[IpaBuna Hax0XJIEHUS TEPBOOOPA3HBIX
Nurerpan. ['eomeTprudeckuii CMBICIT
MHTerpaja
Brluncnenue onpenenéHHoro MHTerpana
no ¢popmyne Hetorona-Jlelioanma
Brruncnenue onpenenéHHOro HHTETpaia
o popmyne HeroTona-JleliOHuIa
[IpumeHeHne nHTErpana Uit HaXOXKACHUS
IO IeH TIOCKUX PUTyp
[TpuMeHeHHne UHTETpaa A HAXOXKACHUS
00BEMOB T€OMETPHUYECKHIX TEIl
[Tpumeps! pemiennii AuddepeHnnaIbHbIX
ypaBHEHUH



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemenuit qudepeHIaIbHbIX
ypaBHEHUNU

MaremaTinueckoe MOICINPOBaHNE
pEaTBbHBIX MPOIIECCOB C MOMOIIBIO
nuddepeHInaTbHbIX YpaBHEHHH

Kontpoasnas patora: "IlepBooOpa3nas
" uHTerpaa"

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U rpaduKu

Tpuronomerpuieckne GyHKINU, HX
CBOMCTBA U rpauKu

Tpuronomerpuueckue GyHKINU, UX
CBOWCTBA U TpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U rpaduKu

OT160p KOpHEH TPUTOHOMETPUUECKUX
YpaBHEHUH € TOMOIIBIO
TPUTOHOMETPHYECKOU OKPY>KHOCTH

OT60p KOpHEH TPUTOHOMETPUIECKIX
YpPaBHEHUH € TOMOIIBIO
TPUTOHOMETPUUYECKOMN OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKHIX
YPAaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX
YpaBHEHUH C TOMOIIbIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUUYECKOIN OKPY>KHOCTH
Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
Pemenue TpuroHoMeTpuueCcKUX
HEPABEHCTB
Pemenne TpuroHoMeTprueCKUX
HEPABEHCTB
Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

KonTpoasnas padora: "I'padpuxu
TPUTOHOMETPHYeCKUX (PyHKIMIA.
Tpuronomerpunyeckue HepaBeHcTBa"

OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB
OCHOBHBIE METOIbI PEILICHUS
Jorapu(MUUECKUX HEPAaBEHCTB
OCHOBHBIE METOJIBI PEIICHUS
norapu(MUUECKUX HEPABCHCTB
OCHOBHBIE METO/IbI PEILICHUS

JorapupMHUUECKUX HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS
Jorapu(MUUECKUX HEPaBEHCTB



57

58

59

60

61

62

63

64

65

66

67

68

69

OCHOBHBIE METO/BI PELLIEHUS
UPPALMOHAJILHBIX HEPABEHCTB

OcHOBHEBIE MCTOABI pCHICHUSA
HppauOHAJIbHBIX HEPABCHCTB

OCHOBHBIE METOIbI PELLICHUS
HPPALMOHAJIBHBIX HEPABEHCTB

OCHOBHBIE METO/BI PELLIEHUS
UPPALMOHAIILHBIX HEPABEHCTB

I'papnueckue MeTo bl peLIeHus
UppaloHAIbHBIX YPaBHEHUH

I'paduueckue MeToab! pemeHus
HMPPALMOHAIIBHBIX YPaBHEHHUN

I'paduueckue MeTo bl peLIeHus
NIOKa3aTeNbHbIX YPAaBHEHUN

I'paduueckue MeToab! pemeHus
MOKa3aTeIbHBIX HEPABEHCTB

I'paduueckue MeTOIBI penICHNUs
JOTapuPMHUUECKUX ypaBHECHUN

I'paduueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB

I'paduueckue MeToab! pemeHus
Jorapu(MUUECKUX HEPAaBEHCTB

I'padmueckue MeTOIBI pemICHUS
MOKA3aTeIbHBIX U JIOTapU()MHIECKUX
ypaBHEHUN
I'paduueckue MeToabl pemieHUs
MOKA3aTeNbHBIX U JOTapU(PMHUUECKUX
ypaBHEHUH



I'paduueckue MeTOIBI pelIeHuUs
70 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

I'paduueckue MeTo bl peLIeHus
71 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
HEPABEHCTB

KonTposbHnas padora:
72 "UppannoHa/IbHbIE, IOKA3ATEJIbHbIC H
Jorapudmuyeckue HepaBeHcTBa'"

KommnekcHble uncna. AnreOpanueckas u
73 TpUTrOHOMETpHUUEcKas (HOpMbI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

KommnexcHbie uncna. Anrebpandeckas u
74 TpUTrOHOMETpHUUEecKas (HOpMbI 3aITUCH
KOMILIEKCHOTO YHCIIA

Apudmerndeckue onepanuu ¢

7 KOMIUIEKCHBIMH YHCTIaMU

76 ApudmMernueckue orepaiuu ¢
KOMILIEKCHBIMH YU CIIaMU

77 N300pakeHre KOMIUIEKCHBIX YHCEN Ha
KOOPAMHATHOW INTOCKOCTH

73 N300paxkeHre KOMITJIEKCHBIX YHCEN Ha
KOOPAMHATHOW INTIOCKOCTH

79 ®opmynia Myaspa. Kopau n-oii crenenu u3

KOMILJIEKCHOTO YHCa
20 ®opmyna Myaspa. Kopau n-oii ctenenu us

KOMIIJICKCHOI'O YHCJia

81 HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCJI OJIA1



82

83
84

85

86

87

88

89

90

91

92

93

94

pemeHust pU3MIECKUX U TE€OMETPUYECKIX
3a1a4y
KonTtposbHas padora: "KommniiekcHbie
yuciaa'

Harypanbnsle u niensle yucna
HatypanbHble u Lensle uncia
[IpumeHneHnue Npu3HaKoOB AEIUMOCTH
LEJIBIX YUCEIT
[IpumeHeHne NpU3HAKOB AEIUMOCTH
LIEJIBIX YUCEI
[TpuMeHeHne TPU3HAKOB AEITUMOCTH
nensix uncen: HOJ u HOK

[IpuMeHeHne NpU3HAKOB JEIMMOCTH
nensix uncen: HO u HOK

IIpuMeHeHne pU3HAKOB JEIUMOCTH
LIEJIBIX YUCEJI: OCTATKU 110 MOAYJIO

[TpumeHeHne MpU3HAKOB IETUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MO IO
[IpuMeHeHne NpU3HAKOB JEIMMOCTH
HEeJIBIX YKCell: anropuT™M EBkinnaa ais
pelIeHns 3a/1a4 B LIEJIbIX YHCIax
KonTpoasbnas padora: "Teopusi neabix
yucea"

Cucrema v COBOKYITHOCTh YPaBHEHUH.
PaBHOCHUIIbHBIE CHCTEMBI U CUCTEMBI-
CJICACTBUA
CucreMa 1 COBOKYITHOCTb YPaBHEHUH.
PaBHOCMIIbHBIE CHCTEMBI U CUCTEMBI-



95

96

97

98

99

100

101

102

CJIICACTBHUA

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE MCTOJbI pCIICHUS CUCTCM U
COBOKYMHOCTEN UPpalMOHAIbHBIX
ypaBHEHUH

OCHOBHBIE METO/Ibl PEIICHHS CUCTEM U
COBOKYIHOCTEH MOKA3aTEJIbHBIX
ypaBHEHUH

OcCHOBHBIE METO/IBI PEILIEHUS CUCTEM U
COBOKYITHOCTEW MTOKa3aTeIbHBIX
ypaBHEHUN

OcCHOBHBIE METO/IBI PEILICHUS CUCTEM H
COBOKYIHOCTEH JIOrapu(pMUUECKIX
ypaBHEHUH

OcHOBHBIE MCTOJbI pCIICHUSA CUCTEM U
COBOKYIHOCTEH JIOTapr(PMHUIECKIX
ypaBHEHUH

IIpuMeHeHHe CUCTEM K PELLEHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3M4YHBIX 001acTeil HAYKH U PeaTbHOM
JKU3HM, HHTEPIIPETALUs IOy YEHHBIX
pE3yJIbTaTOB

IIpuMeHeHne CUCTEM K PELLEHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nM4YHBIX 001acTeil HAYKH U PeaTbHOM
JKU3HM, HHTEPIIPETALUs IOy YEHHBIX
pE3yJIbTaTOB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHNEe HEPABEHCTB K PELLICHUIO
MaTeMaTUYECKUX 3a1a4 U 3a/1a4 U3
pa3nM4YHBIX 001acTeil HAYKH U PeaTbHOM
JKU3HM, HHTEPIIPETALUs IOy YEHHBIX
pE3yJIbTaTOB

KonTpoasHas padora: "CucreMbl
PAlHOHAJIbHBIX, MPPALHOHAIBLHBIX
NMOKAa3aTeJbHbIX U JorapupmMuiecKux
ypaBHeHuil"

PamuonansHeie YPaBHCHU: C TapaMETpaMu

PanmonansHbIe HEpaBeHCTBaA C
rnapameTpamu

PanyoHanbHbIE CUCTEMBI € ITapaMeTpaMu

HppanmonanbHble ypaBHEHHUS,
HEpaBEHCTBA C MapamMeTpaMu

HppanumoHanbHbIe CUCTEMBI C
rapameTpamu

IToka3zaTenbHbIC ypaBHEHUs, HEPABEHCTBA C
napameTpamu

[TokazarenbHble CUCTEMBI C TApaMETPaMu

Jlorapugmuueckue ypaBHEHUs,
HEPaBEHCTBA C TapaMeTpaMHu
JlorapupmMuuecKre CHCTEMBI ¢
napameTpamu
Tpuronomerpudeckue ypaBHEHUs C
napameTpamu

TpuronomeTpruyeckue HepaBEHCTBA C
napameTpamMu



116

117

118

119

120
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TpuronomeTpuyecKre CUCTEMBI €
rnapameTpamu

[TocTpoenue u ucciaegoBaHue
MaTEMaTUYECKUX MOJENEH PeaIbHbIX
CUTYallMi C IOMOIIbIO YPABHEHUN C
napamMeTpamMu

[Toctpoenue u ucciegoBaHue
MaTeMaTHYECKUX MOJIEJICH peaabHbIX
CUTYyallui C IOMOIIBIO CUCTEM YPaBHEHHA
C IapaMeTpamu

[TocTpoenue u uccinegoBaHUe
MaTeMaTHYECKUX MOJIENeN pearbHbIX
CUTYyallUil C MOMOIIBIO CUCTEM YPAaBHEHHI
C IapaMeTpamu

KonTpoabnasi padora: "3anaum ¢
napamerpamu''
[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHui: "YpaBHeHus"
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "YpaBHeHus"
[ToBTOpeHmE, 00001IIEHNE, CHCTEMATH3AITUS
3HaHui: "YpaBHeHus. Cuctemsl
ypaBHEeHU"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHuii: "HepaBeHncrna"
IToBTOpenue, 00001IEHNE, CUCTEMATU3ALUS
3Hanuil: "HepaBencrtna"

[ToBTOpeHmEe, 00001IEeHNE, CHCTEMATH3AITUS
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128

129

130

131

132

133

134

135

136

3HaHuii: "HepaBencrtsa"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HaHui: "[IponsBogHas u e€ npumeHenue"

[ToBTOpeHue, 06001eHNEe, CHCTEMAaTH3AIUS
3HaHuii: "l[IponsBoaHas u e€ npumeHnenue"

IToBTOpenue, 00001IEHNE, CUCTEMATU3ALUS
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "MHTErpan u ero npumeHenue"

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
3HaHuil: "Oyukun"

[ToBTOpenue, 06001IeHNE, CUCTEMAaTH3AIUS
3HaHuil: "OyHkun"

[ToBTOpEHME, 0000IIIEHNE, CUCTEMATH3AIIHS
3HaHui: "OyHkuun"

HTorosasi KOHTpoJIbHAS padoTa
[ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS
3HAHUM
[ToBTOpeHmEe, 00001IEeHNE, CHCTEMATH3AITUS
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I1O

ITPOI'PAMME

136
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YHEHUKA

e 10 kaacc

A.I''MopakoBuu, I1.B.CemenoB Maremaruka: anredpa 151 Hayasia
MaTEMaTUYECKOr0 aHajau3a, reoMerpusd. Anredbpa M Hayala MaTeMaTH4YecKor

aHanm3a. B 2-x actsx (6a30BbIil 1 yriyOseHHBIN ypoBHHU) - M.: MHemo3uHa, 2019

e 11 kiaacc

A.I''Mopnkosuy, I1.B.Cemenon Maremaruka: anrebpa U Havaja
MaTEMaTUYECKOro aHalu3a, reomeTpus. AireOpa M Hadajga MaTEMaTUYECKOIO

aHanu3a. B 2-x gacTsax (6a30BbIi 1 yriyOJIeHHBIN YpoBHK) - M.: MHemo3uHa, 2020
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