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HOACHUTEJBHASA 3AIINCKA

VY4eOHbIi Kypc «Anredpa U Hayajla MAaTEMaTUYECKOTO aHAJIM3a» SBIAECTCA OJHUM U3
HamboJee 3HAYMMBIX B MPOTrpamMMe CpPeAHero oO0IIero oOpa3oBaHUs, MOCKOIBKY, C OJHOU
CTOPOHBI, OH 00ECHEYHBAET MHCTPYMEHTAIbHYIO 0a3y JUisl M3y4Y€HHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpPCOB, a C Ipyroil CTOPOHBI, (POPMUPYET JIOTUYECKOE U A0CTPAKTHOE MBIILICHUE
oOyJaromuxcsi Ha ypoBHE, HEOOXOAUMOM JUJIsl OCBOCHHsI MH(OPMATUKH, OOIIECTBO3HAHUS,
UCTOPHM, CIOBECHOCTH M JAPYIUX JUCHMIUIMH. B pamkax paHHoOro ydeOHOro Kypca
oOydJarouecsi OBJIAJIEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHON HAyKH, KOTOpas
dbopMyIupyeT CBOM AOCTIKEHHUS B MaTeMaTuieckou popme.

VY4eOHbIil Kypc anreOpbl U Hauaja MaTEMaTUYECKOI0 aHaIN3a 3aKiIaJ(bIBAC€T OCHOBY AJIs
YCIEIIHOTO OBJAJEHUSl 3aKOHAMU (U3UKH, XUMHUH, OMOJIOrMHM, NOHHMAaHHUS OCHOBHBIX
TEHJECHUUN Pa3BUTHS SKOHOMUKH M OOLIECTBEHHOM W3HHU, MMO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTUAX, YBEPEHHO MCIOJb30BaTh UX I
JanbHeulero o0pa3oBaHUs W B IIOBCEJIHEBHOW XU3HM. B TO e BpeMs OBjIajcHHE
aOCTpakTHBIMU M JIOTUYECKH CTPOIMMM KOHCTPYKLMSIMH ajireOpbl M MaTeMaTUYECKOTO
aHaJlu3a pa3BUBAET YMEHHME HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTD,
JOKa3bIBATh YTBEPKICHHSI C IIOMOIIBIO MHAYKIUU U PACCYXKAATh I€yKTUBHO, UCIIOJIb30BaTh
000011IeHHEe U KOHKPETU3alUI0, a0OCTparupoBaHUe W aHAJIOTHI0, POPMUPYET KpEaTUBHOE U
KPUTHUYECKOE MBIIIJICHUE.

B xone u3ydenus yueOHOro Kypca «Anredpa um Hayajga MaTeMaTHYECKOTO aHaIU3a»
oOyJaroluecs: MoJly4aloT HOBBIM ONBIT pPELIeHMs] MPUKIATHBIX 3a/1ad, CaMOCTOSITEIbHOTO
MOCTPOEHUSI MAaTEMAaTUYECKUX MOJEJIE pealbHbIX CUTYyallMil, HHTEPIPETAlMN MOJy4YEeHHbIX
pELIeHU, 3HAKOMSITCSL C TPUMEPAMU MATEMATHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIIAIOIIMMUCS MaTEMaTUYECKUMH OTKPBITUSAMU U UX aBTOpPaMH.

VY4eOHbIil Kypc 00janaeT 3HAUUTEIbHBIM BOCIMTATEIbHBIM MOTEHIMAIOM, KOTOPBIN
peanu3yeTcsl Kak 4yepe3 y4eOHbI mMaTepuall, ClOCOOCTBYIOMINI (POPMUPOBAHUIO HAYUHOTO
MHUpPOBO33pEHHUs, TaK M 4Yepe3 cneuuduky Yy4yeOHOW JeATeNbHOCTH, Tpelyrouiei
MPOJOJDKATEIBHON KOHLEHTPAUUMM BHUMAHUS, CAMOCTOSITENBHOCTH, AKKYpaTHOCTH U
OTBETCTBEHHOCTH 32 MOJy4YEHHBIN pe3yJIbTar.

B ocHoBe MeToauku oOyueHus anreOpe ¥ HayalaM MaTeMaTHUYECKOIO aHAIM3a JICHKUT
NEeSATEbHOCTHBIN MPUHIIUI 00YUYEHUSI.

B crpykrype ydeOHOro kypca «Amnrebpa ¥ Hadaja MaTEMaTHYECKOIO aHaJIM3a»
BBIJICJICHBl CJIEAYIOIINE COAEPKATEIbHO-METOANYECKAE JTUHUU: «YHcaa W BBIYMCICHUSD,
«Dynkmmun u rpadukm», «YpaBHEHHS W HepaBeHCTBa», «Havama wmartemaTmdeckoro
aHanu3a», «MHoO)ecTBa M JIOruKa». Bce OCHOBHBIE COAEPIKATEIBHO-METOAUYECKUE JTMHUU
U3y4aroTCs Ha NPOTSHKEHUM JIBYX JIET OOyUEHUsl Ha YPOBHE CPEJHEro 00IIero oopa3oBaHus,
€CTECTBEHHO [JOMNOJHAS JpYyr Jpyra M IIOCTENEHHO HACBHINASICh HOBBIMH TEMaMU H
pasnenaMu. JlaHHBIM y4eOHBIA KypC SBISIETCS MHTETPATUBHBIM, IOCKOJIBKY OOBEIUHSET B
cebe coaepaHHEe HECKOJbKMX MaTeMaTHYeCKHX JTUCIUIUIMH, TaKuX Kak anreodpa,
TPUTOHOMETPHSI, MATEMAaTUYECKUI aHAJIU3, TEOPHUs MHOXKECTB, MaTeMaTH4eCKasl JIOTUKAa U
apyrue. Ilo Mepe Toro kak oOydaromuecss OBJaJ€BalOT BcE 0Oojiee MIMPOKUM



MaTEeMaTUYECKUM ammapaTroM, Y HUX MOCIEI0BATENHHO (POPMUPYETCS U COBEPIIICHCTBYETCS
YMEHUE CTPOUTh MATEMATUYECKYI) MOJEIb pPEalbHOM CUTyalHH, IPUMEHATh 3HAHWS,
MOJIydeHHbIE TPH HW3YYCHHM Y4YeOHOTO Kypca, JUIi pElIeHHUs CaMOCTOSATEIIHHO
chopMyIMpOBaHHON MaTEeMAaTHYECKOH 3a/1auu, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenbHO-METOAMYECKAasT JUHUS «Yuclia W BBIUKMCICHUS»  3aBEpUIACT
(hopMHUpPOBaHNE HABBIKOB MCITOJIH30BAHUS ICUCTBUTEIIBHBIX YHCEI, KOTOpPOE ObUIO HA4aToO Ha
ypOBHE OCHOBHOI0 oOmero obpasoBanus. Ha ypoBHe cpemnero oOiero o0Opa3oBaHUS
oco0oe BHHUMaHHE yJeisercss (POPMHUPOBAHHMIO HABBHIKOB pallMOHAJIBHBIX BBIUUCICHHM,
BKJIFOYAIOIIMX B CeOS HCIOJB30BAaHUE PA3IMUHBIX (OPM 3alUCH YHUCIIa, YMEHHE JeaTh
MPUKUAKY, BBIIOIHATh MPUOJIMKEHHBIC BBIYMCIICHUS, OIEHUBATh YWCIOBBIE BBIPAKEHHS,
paboTaTh C MaTEMaTHMYECKUMHM KOHCTAHTaMHU. 3HAKOMbIE OOY4YaroIIUMCS MHOXKECTBa
HATypaJbHbBIX, [EIbIX, PAMOHAIIBHBIX U JIEUCTBUTEIILHBIX YACEN JOIOJIHIIOTCI MHOKECTBOM
KOMIUIEKCHBIX 4YHCENl. B KaXIoM M3 3TUX MHOXECTB PACCMATPHUBAIOTCSI CBOMCTBEHHBIE EMY
crienuduyeckre 3a7ayd U OIepaluu: JeJCHUE HaleIo, ONEepPUPOBAHUE OCTaTKaMH Ha
MHOKECTBE IIEJIbIX YHCEJ, 0COOBbIE CBOMCTBA PallMOHAIBHBIX M HPPALMOHAIBHBIX YHCEN,
apuMeTHYECKHE Olepalu, a TakKe H3BJICUCHUE KOpPHS HaTypallbHOW CTENEeHH Ha
MHOXECTBE KOMIUIEKCHBIX 4YHCEJ. biaromapsi mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra
HCIIOJIBb3YEMbBIX YHCEI W 3HAKOMCTBY C BO3MOXXHOCTSIMM HX IPUMEHEHHS JJISl PEIICHUS
pa3IMUHbBIX 3a7a4 GopMHUpyeTCs MPEJCTaBICHUE O €AMHCTBE MAaTeMaTUKH KaK HAyKH U e€
pOJIM B TMOCTPOCHUH MOJEJIEH peaJbHOro MHUpa, IIMPOKO HUCIOIB3YIOTCS 0000IIeHuEe M
KOHKPETHU3AIHS.

JIunus «YpaBHEHHS 1 HEPABEHCTBA» pPeaInu3yeTcs Ha MPOTSHKEHUH BCEro oOydeHUs Ha
YpPOBHE CpeaHero oOIero oOpa3oBaHHUs, IMOCKOJIBKY B KaxkjaoM paszaene I[Iporpammbr
MPEIYCMOTPEHO PEIICHUE COOTBETCTBYIOIIMX 3a7ad. B pesynaprare oOydyaromuecs
OBJIQJICBAIOT  PA3JIMYHBIMU METOJAMH PEIICHUS PALUOHAIBHBIX, HWPPANHOHAIBHBIX,
MMOKA3aTeNIbHBIX, JOTapu(PMUUICCKHX M TPUTOHOMETPUUYECKUX YpaBHEHUM, HEPABCHCTB M
CHCTEM, a TaKXe 3aJay, CoJepKalux mnapaMeTpol. IllolydeHHbIE yMEHHS MIUPOKO
WCIIOJB3YIOTCA TPU UCCIECIOBAHUM (PYHKIMM C TMOMOIIBIO MPOWU3BOIHOM, MPH PEIICHUU
MPUKJIAIHBIX 3a7a4 W 3aJad Ha HAXOXJICHHE HauOOJbIIUX W HAUMEHBIIMX 3HAYCHHM
dbyukiuu. [lanHas conepkaTenbHas JIMHUS BKIIFOUAET B ceOs Takxke (PopMUpOBaHUE YMEHUM
BBITIOJIHATH Pacu€Thl Mo dopmysam, MpeoOpa3oBaHus PAIMOHAIBHBIX, UPPAIMOHATIBHBIX U
TPUTOHOMETPUYECKUX BBIPAKCHUN, a TAKXE BBIPAXKECHUM, COJIEpKAIIUX CTENECHU U
norapudmel. brarogapsi U3ydyeHHio anreOpanvecKkoro Marepuaia MPOUCXOIUT JaJIbHEHIee
pa3BUTHE AJTOPUTMHYECKOTO U aOCTPAKTHOTO MBIIUICHHUS OOydYaromuxcs, (popMUpYOTCs
HaBBIKH JISYKTUBHBIX PACCyXIEHUU, pabOThl ¢ CUMBOJBHBIMU (hOpMaMH, MPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBUCHMOCTEH B BHJE PAaBEHCTB M HEpPaBEHCTB. AnreOpa mpeajaraer
3¢ (PEeKTUBHBIE MHCTPYMEHTHI /Uil PEIICHUS MPAKTUYECKUX W €CTECTBEHHO-HAYYHBIX 3ajad,
HarJsiIHO ISMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKA HAYKH.

ConepxaTtenbHo-MeToAnYecKast TMHUSA «DyHKIUN U TpapuKU» TECHO MEPEIIeTaeTCs C
IPYTUMHU JIMHUSMH ~ y9eOHOTO Kypca, IIOCKOJIbKY B KaKOM-TO CMBICTIEe 3a7aéT
MOCJIEIOBATENPHOCTh M3YYCHMsI Marepuana. M3ydeHue CTeneHHOM, MNOKa3aTeIbHOM,
JOoTapu(PMUYECKON ¢ TPUTOHOMETPUYECKMX (DYHKIMHA, WX CBOHCTB H TpadUKOB,



UCIOJIb30BaHue (PYHKIIUI JJIsl pelIeHus 3a/a4 U3 IPYruX yueOHBIX MPEAMETOB U peanbHON
KU3HU TECHO CBSI3aHO KaK C MaTeMaTUYECKMM aHAJIM30M, TaK U C PEIICHHEM yPaBHEHHU U
HepaBeHCTB. [Ipu aToM Oosbllloe BHUMaHKE yeseTcss GOPMUPOBAHUIO YMEHUS BBIPAXKATh
dbopMynaMu 3aBUCHUMOCTH MEXKIY pPa3IM4YHbIMUA BEJIMYMHAMU, HCCIIEIOBATh IMOTYUYEHHBIC
byHKIIUN, CTpOUTh UX Tpaduku. Marepuan 3TOW CoAepKaTeNbHOM JMHUM HAlEJIeH Ha
pa3BUTHE YMEHHMM U HABBIKOB, MO3BOJISAIOIIMX BBIPAKATh 3aBUCUMOCTH MEK/y BETUUYMHAMHU B
paziuuHor  (opme: aHaIMTHYECKOM, Trpaduueckol u cioBecHoW. Ero wu3ydenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMUYECKOTO MBIILIIEHUS, CIOCOOHOCTH K OOOOIECHUIO U
KOHKPETHU3ALNH, UCIIOJIb30BAHUIO aHAJIOTHIA.

ConepxarenpHass JmHHA «Havanma  MareMaTnyeckoro aHaiu3a»  MO3BOJISIET
CYIIECTBEHHO PACIIUPUTH KPYT KaK MaTEMATUYECKUX, TaK U NMPUKIAJHBIX 3a/1a4, TOCTYITHBIX
oOydJarommmcsi, TaKk Kak y HHUX TOSABISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX
GyHKIMA, ONpeNesTh UX HauOOJIbIIMEe UM HAMMEHBIINE 3HAYCHUS, BBIUMCIATH IUIOMIAIH
buryp u O0O0BEMBI TeEN, HAXOIUTh CKOPOCTH U YCKOpPEHHUs IpoleccoB. JlaHHad
COZEpIKATENIbHAS JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH TMOCTPOEHHSI MAaTEMAaTHYECKUX
MOJEJEN PEaJbHBIX CUTYalUi, TO3BOJIIET HAXOAUTh HAWITy4Illee PELICHUE B IIPUKIIAIHBIX, B
TOM  YHCJIE€  COLHMAIBHO-DKOHOMMYECKHX,  3aJadaX. J3HAKOMCTBO C  OCHOBaMH
MaTEeMaTHYECKOr0  aHajlu3a CHOCOOCTBYET pa3BUTHIO  aOCTPaKTHOro, (HopMajbHO-
JIOTUYECKOTO W KPEaTUBHOTO MbILUIEHUS, (POPMHUPOBAHUIO YMEHUM paclo3HaBaTh
MPOSIBJIICHUS 3aKOHOB MAaTEMAaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOydaronmecs: y3HatoT O
BBIJIAIONIUXCS PE3YJIbTaTaX, MOJYUYEHHBIX B XO/I€ Pa3BUTHsI MaTEMaTUKH KaK HayKH, U 00 UX
aBTOpaXx.

CopepxarenpHo-MeTOIMYeCKass JIMHUSA «MHOXeCTBa W JIOTMKa» BKIIOYaeT B cels
AJIEMEHTBl TEOPUH MHOXECTB W MATEMATHYECKOW JIOTUKHU. TEOpETUKO-MHOKECTBEHHBIE
MPEACTABICHUS] IPOHU3BIBAIOT BECh KYypC IIKOJIBbHON MaTEMaTUKHU U MpeJjiararoT Haubosee
YHUBEPCAIBHBINA S3bIK, OOBEIUHSIONMINNA BCE pa3/iesibl MAaTEMATUKN U €€ MPUIOKEHUN, OHU
CBS3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLMIUIMHBI U HUX IPUIIOKEHUS B €IUHOE LEJOE.
[TosTOMYy Ba)KHO 1aTh BO3MOXKHOCTh 00YYarolEeMycsl TOHUMATh TEOPETUKO-MHOKECTBEHHbBIN
A3bIK COBPEMEHHOW MAaTEMAaTHUKH W HCIOJIb30BAaTh €ro Uil BBIPAKEHHUS CBOMX MBICIEH.
JIpyruM Ba)KHbIM NPU3HAKOM MAaT€MaTHKH KaK HayKW CJIEAYET NMPU3HATh CBOWCTBEHHYIO €11
CTPOTOCTh OOOCHOBAaHHMW M  CIIEJJOBAHHE OMNpPENEIEHHBIM MpaBWIaM  MOCTPOSHUS
J0Ka3aTeNbCTB. 3HAKOMCTBO C DJJIEMEHTAMH MAaTE€MaTH4YEeCKOW JIOTMKH CIIOCOOCTBYET
Pa3BUTHIO JIOTHYECKOTO MBIIUIEHUS OOyYarolMXcs, IMO3BOJSET MM CTPOUTh CBOHU
pacCykJIeHHsT Ha OCHOBE JIOTMYECKHX TMpaBwi, (OpMUPYET HaBBIKM KPUTUYECKOTO
MBIIUICHUS.

B yuebHOM Kypce «AnreOpa M Havajga MAaTeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBBI ~MaTEMAaTUYECKOTO MOJICIHPOBAHUS, KOTOpbIE MpPHU3BaHbl CIOCOOCTBOBATh
(OpMHUPOBAHNIO HABBIKOB MOCTPOEHHUS MOJENEH peabHbIX CUTYAallMid, UCCIEIOBAHUS ITHX
MojieJiell ¢ TOMOIIBIO anmapara ajareOpbl U MaTeMaTHUYeCKOro aHalin3a, WHTEpIpeTaluu
ITIOJIyYEHHBIX Pe3yJIbTaTOB. Takue 3a1aHus BIUIETEHBI B KaXIbIM U3 Pa3aeioB IPOIPAMMEBI,
IIOCKOJIBKY BECh MaTepHall yY4yeOHOro Kypca UIIMPOKO MCHOJb3yeTCd JUIsl pEelIeHUs
OpUKJIaAHBIX 3a7ad. [Ipu pemieHMM peanbHBIX MPAKTUYECKUX 3ajad  o0yuaroluecs



pa3BUBAIOT HAONIOATENBHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCH,
HCIIOJIb30BaTh AHAJOTHI0, 0000IIaTh M KOHKPETU3UPOBaTh mpobiemy. [lesTenbHOCTh MO
(bopMUPOBaHMIO HABBIKOB PEICHHUS MPUKIIAJAHBIX 33]]a4 OpraHU3yeTCs B TPOIIecce U3yUeHHs
BCEX TeM y4eOHOTro Kypca «Anredpa u Hayasia MaTeMaTHUECKOTO aHAJIN3ay.

Ha wuzyuenue yueOHOro kypca «AnreOpa M Hayajia MaTEMaTUYECKOTO aHaIU3a»
otBoauTcs B 11 kimacce — 136 yacoB (4 yaca B HEJIEIIO).



COAEPKAHUE OBYUYEHUA

11 KIIACC

Yuciaa v BIYMCICHUA

Harypanbsubie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIMMOCTH LIEIIBIX
yucel, HanOonpmuii oOmuii memurens (manee — HOJ]) m HamMeHsblinee oOiee
kpatHoe (nanee — HOK), octaTkoB 1o Moay:nto, anropurMa EBkinuaa A peneHus
3a/1a4 B LEJBIX YHCIIAX.

KomnnekcHble uymcna. AnreOpanyeckas W TPUTOHOMETpHUUYECKas (OpMbI
3alMCH KOMIUIEKCHOTO 4Hclia. ApU(pMETUYECKHE OMNepaluu C KOMIUIEKCHBIMU
yucinamu. M300pakeHHME KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oif cTeneHU U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMIUIEKCHBIX YMCEI [yl pelieHus (PU3MUECKUX U T€OMETPHUUECKHX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucreMa ¥ COBOKYNIHOCTh YpPaBHEHHWH W HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSA. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHMM C  TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PernieHre TpuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHbIX U  JIOTApU(PMHUECKUX
HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHHS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS] CUCTEM W COBOKYITHOCTEH palMOHAJIBHBIX,
UpPpaLMOHATIbHBIX, I0KA3aTEIbHBIX U JIOTapU(PMHUUECKUX YPaBHEHUIA.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IApAMETPAMU.

IIpumeHeHne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
YKU3HH, NHTEPIPETALMS OJYyUYEHHBIX PE3YIbTATOB.

DYyHKIUHN U TPAPUKH

I'padpux kommosunuu GyHkuuil. ['eomerpuueckue 00pa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruueckne QPyHKITUU, IX CBOWCTBA U TPAPUKHU.

['padrueckre mMeTonmbl pelieHUs ypaBHEHUN W HEpaBeHCTB. | 'paduueckue
METO/bI PELLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Jig HCCIENOBAaHUS MPOIECCOB MU
3aBUCUMOCTEM, KOTOpbIe BO3HHUKAIOT MPHU PEUICHUU 3aady U3 JPYTrux Y4eOHBIX
MPEIMETOB U PEAIbHOMN KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIn3a



[TpumeHeHre MPOM3BOIHON K MCCIEAOBAHUIO (PYHKIIMI HA MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOosbIIEro W HAUMEHBUIETO  3HAYEHUU
HENPEepHIBHON (YHKIIMH HAa OTPE3KE.

[IpuMeHeHnE TPOU3BOJHOM I HAXOXKICHUS HAWJIY4Ilero pEUICHUs B
NPUKIAIHBIX 3a/adax, Uil ONPENCIICHUS] CKOPOCTH M YCKOPEHMS IMpolecca,
3aJIaHHOTO (HOPMYJIION MK TpauKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBoOOpa3HbIC
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNnTerpain. I'eomeTpuueckuu CMBICJI MHTErpala. Brruncnenne
ornpenenéHHoro naterpana no gopmysne Hetotona-Jleiibnuna.

[IpumeHneHnue uHTErpana s HaXOXACHHUS IUIONIAJEed IJIOCKUX (QUryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsl pemenuit auddepeHuanbHbIX ypaBHeHUN. MartemaTudeckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0  auddepeHInaTIbHbIX
YPaBHECHUM.



[NIAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYUYEBHOI'O KYPCA  «AJITEBPA W HAYAIJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxaIaHCKOr0 BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM TO3ZHMIIMU O0YUYaIOIIErocss KaK aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO
o0111ecTBa, MPEJCTABICHUE O MAaTEMAaTUYECKUX OCHOBAX (DYHKIIMOHWPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHHM, POLEAYP
rpakIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JPYroe), yMEHHE B3aUMOJACHCTBOBATh C COLMAJIBHBIMU UHCTUTYTaMHU B
COOTBETCTBHH C MX (PYHKIMUSIMHU U Ha3HAUCHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHPOBAHHOCTh POCCUNCKON T'PaXXAaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY M HACTOSLIEMY POCCHUICKOMN
MAaTEMATUKH, LEHHOCTHOE OTHOIICHUE K JOCTHKECHHUSIM POCCUHUCKHX MaTEMaTUKOB M POCCUHUCKOM MaTEMATHYECKOMN
IIKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUHN B IPYTUX HayKaX, TEXHOJIOTHUAX, C(hepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JIyXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja, chopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHYECKOTO
MOBEACHUS, CBSI3AaHHOTO C MPAKTUYECKMM NPUMEHEHHEM JIOCTHKEHUW HAYKU U JESITEIbHOCTBIO YUEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIyIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYAsS ACTETHKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELLIeHUH, PacCyXICHHUM, BOCIPUMMYHUBOCTh K MATEMAaTUUECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3uYecKoro BOCIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHSI NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 370pOBOro U Oe3omacHoro obpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (3I0pOBOE TMUTaHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTIIbIXa, pEryJsipHas (Qu3nyYeckass AaKTUBHOCThH), (PU3NUECKOE COBEPIICHCTBOBAHHE TMPU 3aHITHSAX CIIOPTHBHO-
03JI0POBUTEJILHOM JEATEIBLHOCTHIO;



6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IICHHOCTH TPYIOJIOOWS, WHTEPEC K Pa3NHUHbIM cdepam mpodeccrnoHaTbHON
NEATETLHOCTH, CBS3aHHBIM C MAaTEMaTUKOW W €€ TMPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp OyIyIIeH
npodeccu U peaJu30BBIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHUIO M CcamMOOOpa30BaHUIO HAa MPOTSHKCHUH BCEU KW3HU, TOTOBHOCTh K AKTHUBHOMY YYacTUIO B PEIICHUU
MPAKTUYECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIbTYpHl, IMOHUMaHUE BIUSHHUS COLMAIBHO-?KOHOMHUYECKHX TPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON M COIMAIBHOM CpeJibl, OCO3HAHWE TJI00ATBLHOTO XapaKTepa AKOJOTHUUECKUX MPOoOIeM, OpPUEHTAIIUS
Ha NMPUMEHEHHNE MaTeMaTUUECKUX 3HAHUH IS PEIICHUs 3a7a4 B 00JIaCTH OKPYXKAIOIIEeH Cpe/Ibl, INIAHUPOBAHHUE TTOCTYIIKOB
Y OIIEHKHM X BO3MOXHBIX MOCIEICTBUM I OKPYKAIOIICH Cpeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM
MPaKTUKU, TOHUMaHHE MaTeMaTHYeCKOM HayKH Kak cQepbl 4YelIOBEUECKOH [IeATeIbHOCTH, ATalloB €€ pa3BUTHS H
3HAYMMOCTH JIJIsl pa3BUTHUSI IMBUJIM3AIIMY, OBJIAJCHUE SI3bIKOM MAaTeMaTUKU U MaTEMaTUYECKOW KyJIbTypOil KaK CpeICTBOM
MO3HAHUSI MHUpPA, TOTOBHOCTb OCYIIECTBJISATH MPOEKTHYIO M HCCIIEIOBATEIIbCKYIO NEATCIbHOCTh WHAUBUIYATbHO U B
rpyIIe.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornyeckue 1eMcTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMaTUYECKUX OOBEKTOB, MOHATHUM, OTHOIICHUN MEXITY
MOHATUSIMHU, (HOPMYJIMPOBATh OMNPEACIICHUS TOHSATUM, YCTAHABIMBATH CYIIECTBEHHBIM TMPU3HAK KJIacCU(DUKAILINH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPAaBHESHUSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (DOPMYIHUPOBATh U MPEOOPa30BBIBATH CYXKIICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIILHBIE, SANHUYHbIC,
YacTHBIE U 00IIIHE, YCIOBHBIE;



BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOpPEUHs B (akTax, JaHHBIX, HAOTIOACHUSIX H
YTBEPKACHUSIX, MPEJiaraTh KPUTEPHUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEYUHIA;

JieNnaTth BBIBOABI C HCIOJIB30BAaHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U WHIYKTHBHBIX YMO3aKIIOUYECHUH,
YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MPOBOJUTH CAMOCTOSITEIBHO JIOKA3aTEIbCTBA MATEMAaTHUYECKUX YTBEPXKIACHUN (IpsiMble W OT MPOTUBHOIO),
BBICTPAUBAaTh apTyMEHTAIUIO, IPUBOAUTH MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOIBI;

BbIOMpaTh CHOCcO0 perieHus y4eOHOH 3amaud (CpaBHUBATh HECKOJIBKO BAPUAHTOB pEIICHMs, BHIOMpPATh HamOojee
HOJXOJAIIMH ¢ yUETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUN UHCTPYMEHT MO3HAHUA, (POPMYIIMPOBATH BOMPOCH], PUKCUPYIOLIUE
IPOTUBOpEYHE, MPOOJIEMY, YCTaHABIMBAaTH MCKOMOE W JaHHOE, (POPMUPOBATh THUIOTE3y, APIryMEHTHPOBATH CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CaMOCTOSTEIbHO CIUIAHMPOBAHHBIA HSKCIIEPUMEHT, HCCIIEOBAHUE IO YCTAaHOBJICHUIO OCOOEHHOCTEM
MaTEeMaTHYECKOIro 00BbEKTA, SIBICHNUS, IPOIECCa, BBIIBICHUIO 3aBUCUMOCTEN MEXy OObEKTaMH, SBJIICHUSMH, IPOLIECCAMU;

CaMOCTOSITeNIbHO  (popMyupoBaTh 00OOIIEHWS W BBIBOJBI IO pe3yjbTaTaM MPOBEAEHHOTO HAOJIOCHMUS,
MCCJIEI0BAHMS, OLIEHUBATH JOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHHI;

POTHO3MPOBATh BO3MOKHOE Pa3BUTHE IMpOIECCa, a TAKXKE BBIJBUTATh MPEIIOJOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIJIOBUSIX.

Pabora c nnopmanmueii:

BBISBJIATH e(UIIMTHI MH(GOPMAIIMH, TaHHBIX, HEOOXOAMMBIX JUISI OTBETA HAa BOIIPOC U VISl pEIICHUS 3a/1a4H;

BbIOUpaTh HMHQPOPMAIIMIO U3 HCTOYHHUKOB PA3MYHBIX THUIOB, aHAJM3UPOBATh, CHUCTEMATU3HPOBATH W
UHTEPIIPETUPOBATh HH(POPMALINIO PA3TUYHBIX BUJOB U (POPM MpeacTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIINIO, IPEACTABIATH €€ B PA3IMYHBIX (popMax, WILTIOCTPUPOBATH TpapUuecKH;

OLIEHUBATh HAAEKHOCTh MH(OPMALIUU IO CAMOCTOSTENIBHO CPOPMYIUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHUBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA
OO01menue:



BOCIIPUHUMATh U (QOPMYJIUPOBATH CYXACHHUS B COOTBETCTBUU C YCJIOBUSMH U UEIAMH OOIIEHUS, SICHO, TOYHO,
rPaMOTHO BBIPAXKATh CBOKO TOYKY 3PEHHUSI B YCTHBIX U TMCBMEHHBIX TEKCTAX, JAaBATh IOSICHEHMS 110 X0y PEIICHUS 3aa4H,
KOMMEHTHPOBATH ITOJy4YEHHBIN pPE3yJIbTAT;

B XO0/€ OOCYXIEHMs 3aJlaBaTh BOIIPOCHI IO CYIIECTBY O0OCYXIaeMOil TeMbl, MPOOJEMBI, peHIaeMOM 3aJaud,
BBICKA3bIBaTh MJICH, HALICJICHHBIE HA IIOMCK PELICHHUs, CONOCTABIIATh CBOU CYKJICHHUS C CYKJICHUAMM JIPYTUX YYaCTHUKOB
auanora, oOHapyXMBaTh pa3jMude M CXOJICTBO IMO3ULHUN, B KOPPEKTHOH ¢GopMe (opMyInpoBaTh pa3HOTIACHUS, CBOU
BO3PAKECHMUS;

NPEJCTaBIISITh PE3yNbTaThl PELICHUs 3a/ayd, SKCIEPUMEHTA, UCCIEOBaHUs, MPOEKTa, CAMOCTOATEIbHO BbIOUPAThH
(dopMaT BBICTYIUIEHUS C YUETOM 3a]a4 MPEe3ECHTALMU U OCOOEHHOCTEHN ayAUTOPUH.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YueOHbIE AelCTBUSA

Camoopranusamnus:

COCTaBJISITh IUIAH, AITOPUTM PEIICHHUS 3aJa4yM, BBIOMPATh CIOCOO pEHICHUS C YYETOM HUMEIONIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIAJICTh HAaBBIKAMH TI03HABATEIHLHON pe(dIeKCHMM KakK OCO3HAHHUS COBEPIIAEMBIX IEHCTBUA W MBICIUTEIBHBIX
MPOIIECCOB, MX PE3yJIbTaTOB, BJAJIETh CIOCOOAMH CaMOMPOBEPKU, CAMOKOHTPOJISI Tpollecca W pe3yJibTaTa pelieHus
MaTeMaTHUYEeCKOHN 3aJ1auM;

MPEABUACTh TPYTHOCTH, KOTOPHIE MOTYT BOSHUKHYTh TIPH PEIICHUH 3a]]a49H, BHOCUTH KOPPEKTUBHI B JACATCIIBHOCTD Ha
OCHOBE HOBBIX O0OCTOSTENLCTB, TaHHBIX, HAWJICHHBIX OMUOOK, BBISBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHUE pe3yjibTaTa IEIU M YCJIOBHUSIM, OOBSCHATH MPUYMHBI JOCTHIKEHUS WM HEIOCTHKCHUS
pE3yIbTATOB JIEATEILHOCTH, HAXOIUTH OIINOKY, TaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHas 1€ATEJILHOCTD:

MMOHMUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMaHJHOW W WHIWBHUIYyAIBHOW PaOOTHI MPHU PEIICHUU yUeOHBIX 3a/ad,
PUHUMATh 1IeJb COBMECTHOH JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, pacrpeaciisaTh BUIBI
paboT, JOroBapuBaThCs, 00CYXKIATh MPOIIECC U PE3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;



y4acTBOBaTh B TPYMIOBBIX (opmax paboTsel (0OCykaeHus, oOMEH MHEHUH, «MO3TOBBIE INTYPMBI» U HWHBIE),
BBITIOJIHATH CBOIO YacTh pabOTHl M KOOPJIAMHUPOBATH CBOM JCHCTBHS C APYTMMHU WICHAMHU KOMAaH[Ibl, OLICHUBATh Kauy€CTBO
CBOETO BKJIaJia B OOIIMIA MIPOIYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSL.



IHNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOydenus B 11 kjacce oOydaromuiics MOMYYUT CIEAYIONIME MPEIMETHBIC PE3yIbTaThl MO OTIACITHHBIM
TemaM pabouel mporpaMmbl y4eOHOTO Kypca «Anredpa u Hayajga MaTEMAaTHUYECKOTO aHAIIN3a:

Yucaa 1 BBIYUCTCHUA:

CBOOOJTHO OIEpUPOBATh MOHSATUSMU: HATYpaldbHOE M IEJ0€ YKCI0, MHOXKECTBA HATYpajbHBIX M IIEJIBIX YHCEI,
UCIIOJIB30BaTh npu3Haku aenuMoctu mensix uuces, HOJl n HOK HatypanbHbBIX uMcen sl peuieHus 3ajad, NPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMNEPHUPOBATH IMOHATHEM OCTAaTKa MO MOMAYJIIO0, 3alUChIBaTh HATypajJbHBIE 4YHUCIA B Pa3IMUYHBIX
MO3UIIMOHHBIX CUCTEMaX CUHUCIICHHUS;

CBOOOJTHO OIEpPUPOBATh MOHATUAMH: KOMILJIEKCHOE YHCIO M MHOKECTBO KOMIUIEKCHBIX YHCEIl, MPEJCTaBISATh
KOMIUIEKCHBIE YKCJIa B areOpandyeckoil 1 TPUTOHOMETPUUECKON (pOpMe, BBIMOIHATh apu(PMETHUECKUE ONepalui ¢ HUMHU
1 1300pa)xaTh Ha KOOPJAUHATHOM MIJIOCKOCTH.

YpaBHeHHS U HEPaABEHCTBA:

CBOOOJTHO OMEPUPOBATh TMOHATUSIMHU: HUPPAIMOHANIBHBIE, TIOKa3aTelIbHbIe H Jorapu(pMUYECKUe HEpaBEHCTBA,
HaXOJHUTh UX PEILICHHS C TOMOIIbIO PABHOCUIIbHBIX TIEPEXO/IOB;

OCYILECTBIISITH OTOOP KOPHEH MPHU PEIICHUU TPUTOHOMETPUUECKOTO YPaBHEHUS,;

CBOOOJIHO OMEPUPOBATH MOHITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSATH HEOOXOAUMbIC (HOPMYJIBI IS
pELIEHNs OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB, PABHOCUJILHBIE CUCTEMBI U
CUCTEMBI-CIIEJCTBUSI, HAXOJUTh PEUIEHUS CUCTEMbI U COBOKYITHOCTEN pPalMOHAIbHBIX, UPPALMOHATIBHBIX, MIOKA3aTEIbHBIX
U jorapu(pMUYECKrX ypaBHEHHUN U HEPABEHCTB;

pelaTh pallMoHalIbHbIC, UppallMOHATIbHbIE, TOKa3aTeIbHbIE, JIOTapU(OMUUIECKUE U TPUTOHOMETPUUYECKUE YPABHEHUS U
HEPABEHCTBA, COAEPKAINE MOIYJIU U TapaMEeTpPhI;

MPUMEHSTH TpadruecKue METOIBI IJIsl PEIICHUs YPaBHEHUW U HEPABEHCTB, a TAKXKE 33714 C MapaMeTpamu;



MOJICJIMPOBAaTh pEalbHbIE CUTyallUd Ha SI3bIKE alareOpbl, COCTABIATH BBIPAXKEHUS, YPAaBHEHUS, HEPABEHCTBA U MX
CUCTEMBl TIO YCIOBHUIO 3a/lauyd, HCCIEAOBaTh IIOCTPOECHHBIE MOJEIHM C HCIOJIb30BAHWEM ammapara aiareOpsl,
MHTEPHPETUPOBATH NOJYUECHHBIN PE3YJIbTAT.

DOyHKUMH U TPaPuKu:

CTPOUTH IpapUKN KOMIO3ULINUU (QYHKIUH C MOMOLIBIO 3JIEMEHTAPHOIO MCCIEIOBAHNUS U CBOMCTB KOMIIO3UIIUU JIBYX
byHKIMIA;

CTPOHUTH FeOMETpHUEcKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

cBOOOJ/IHO ONEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIIMIA;

OPUMEHATH (QYHKLIUU AJI1 MOJIEIUPOBAHUS U UCCIIEI0BAaHUS pPeaIbHBIX IPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJIm3a:

MCITI0JI30BaTh IPOU3BOIHYIO JIJIsl UCCIIEIOBaHUS (DYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXOJUTh HanOOJIbLIEE U HAMMEHbIIEE 3HAUEHUS (PYHKIIMH HETIPEPHIBHON HA OTPE3KE;

UCITIOJIB30BaTh MPOU3BOJHYIO U1l HAXOXKJICHUS HAWIYyYIIErO PEIICHHs B MPUKIAIHBIX, B TOM YHUCJIE COLHUAIBHO-
HIKOHOMHUYECKUX, 33]]a4ax, /IS ONpeNeIeHHs] CKOPOCTU U YCKOPEHHMS MPoliecca, 3aAaHHOTr0 (opMyJIoil Wiu TpaduKoM;

CBOOOJHO ONEpPUPOBATHh MOHATHUSMU: NE€PBOOOpa3Has, ONPEACNEHHBIA WHTErpajg, HaxOAWUTh MEepPBOOOpa3HbIE
AJIIEMEHTAapHBIX PYHKIUH U BBIUUCIATH HHTErpall o popmyse HotoToHa-JlelOHuua;

HAXOJUTh IJIOLIAAN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOLIBIO UHTETPaa;

UMETh IMpEACTaBIEHUE O MaTeMaTH4YEeCKOM MOJEIUPOBAHUM Ha MpUMEpe CcocTaBiIeHUs uddepeHIHaTbHbIX
YPaBHEHHUI;

pemaTth NpUKIaJAHbIE 33/a4d, B TOM YHCJIE COIMAIbHO-3KOHOMUYECKOTO U (PU3NYECKOr0 XapakTepa, CpelCTBAMU
MaTEMaTUYECKOro aHaJIu3a.



11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Kontpoabubie | IlpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
1 HccnenoBanmne QyHKIHA ¢ TOMOIIBIO 99 1
MPOU3BOAHOMN
2 [TepBooOpasHast 1 HHTETpa 12 0
3 HpparnmonaibHbIe, TOKA3aTEIBHBIE H 24 1
JorapupMHUUECKUE HEPABEHCTBA
4 KomriekcHbie ncia 10 0
5 I'paduku TPUrOHOMETPHUUECKUX (YHKITHA. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
6 HatypanbHble u iensle uncia 10 0
CucTeMBbl paroHATBHBIX, HPPAITTOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 0
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3allUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 6 0




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThbI

IIpakTnyeckue
padoThbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne NpoOU3BOJHON K
MCCIICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb Y 3KCTPEMYMbI

IIpuMeneHne MPOU3BOTHON K
WCCJICIOBAHMIO (DYHKITHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeneHne MPOU3BOTHON K
UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
UCCleIOBaHUIO (PyHKIUM Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
UCCleIoBaHUI0 (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaAMMCHBIICTO 3HAUYCHU A HerCpBIBHOﬁ

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HAaUMEHBIIETO 3HAUCHUs HENPEPHIBHOMN
(GyHKIIUM Ha OTpe3Ke

Haxoxneaue HanOoJIbILIErO U
HAaUMEHBIIIETO 3HAUYCHUS HEPEPHIBHON
(GYHKIIUU Ha OTpE3Ke

10

Haxoxnenne HanOoJIbIIEro u
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(byHKINU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(byHKINK Ha OTpE3Ke

12

Haxoxnenne HanOoOJIbIIETO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(byHKINK Ha OTpE3Ke

13

IIpuMeneHne MPOU3BOTHON IJIst
HAXOXJIEHUS HAUJTY4IlIEerO PEIICHUS B
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HAXO0XIEHUS HAaUJTy4Ilero pelIeHus B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenne npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduxom

16

[Ipumenenne npou3BOIHOM ISt
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIION UITh
rpaduxom




17

Kommnosumus hyHkmmit

18 Kommosurus ¢hyHKImit

19 Kommnosumus pyHkmmii

20 I'eomeTpuueckue o0pas3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

91 I'eomeTpuueckue oOpa3sl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 KonTponbnas padora: "UccnenoBanue
(GYHKIHH C TOMOIIBIO TPOU3BOIHON"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [TepBooOpasHbie 3NeMEHTapHBIX QYHKIUH.
[IpaBuiia HaX0XI€HUS IEPBOOOPAZHBIX

o5 [TepBooOpasHbIe 37IeMEHTAPHBIX (QYHKITUH.
[IpaBuia HaX0XKIEHUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4eCcKnid CMBICI
WHTEerpaja

97 Brruncnenue onpeneaéHHOro HHTerpaa
o ¢popmyne Hetotona-Jleitoauia

98 Brruncnenue onpeneaéHHOro HHTerpaa
o gopmyne HoroTona-JleiiOnuna

29 [IpuMeHeHne nHTEerpaia Ui HaXOXKACHHUS
II0MIaIeH TIOCKUX QUTYp

30 [TpuMeHeHHe HHTEeTpaIa T HaX0XICHUS
00BEMOB T€OMETPUUECKHUX TETT

31 [Tpumepsr pemeruit auddepeHInaIbHbIX

YpaBHEHUI




[Tpumeps! pemenuit auddepeHInaIbHbIX

32 .
ypaBHEHHI
MaremaTruueckoe MOAECIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MTOMOIIIBIO
mudepeHIHaTbHBIX YPAaBHCHUM

34 [TpoBepounas pabota: "IlepBooOpazHas u
uHTerpan”

35 Tpuronomerpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuyeckue GyHKIIH, UX
CBOICTBA U TpaduKu

38 Tpuronomerprudeckue QyHKIHH, UX
CBOICTBa U TpauKu

39 TpuronomeTpudeckue QyHKIHH, UX
CBOMCTBA U rpaduKu
OT60p KOpHEI TPUTOHOMETPHUIECKHIX

40 ypaBHEHHUH C TTIOMOIIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
O160p KOpHEI TPUTOHOMETPHUIECKHIX

41 YPaBHEHUN C IIOMOILBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YpaBHEHUH C TOMOLIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHUX




YPaBHEHUIA ¢ TOMOIIbIO
TPUTOHOMETPHYECKON OKPYKHOCTH

Pemrenne TpuroHOMeTpU4ECKUX

44
HEPaBEHCTB

45 Pemenue TpuroHoMeTprudeCcKuX
HEPaBEHCTB

46 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Konrponsnas padora: "I'paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOJIbI PEIICHHSI
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHHS
MOKa3aTeIbHbIX HEPAaBEHCTB

53 OCHOBHBIE METOJIBI PETICHUS
norapuMHUYECKUX HEPABEHCTB

54 OCHOBHBIE METOJIBI PETICHUS
Jorapu(MUIECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PETICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcCHOBHEBIE MCTOJbI pCHICHUSA

> Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PELLIEHUS
HppaLMOHAIIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/Ibl PELLICHUS
HppaLMOHAIIbHBIX HEPABEHCTB
50 OCHOBHBIE METO/Ibl PELLICHUS
UppalnoHaIbHBIX HEPABEHCTB
61 I'paduueckue METObI pELICHNUS
UppalOHAIbHBIX YPaBHEHHH
62 I'paduueckue METOIbI pELICHUS
UpPPpaLMOHATIbHBIX YpaBHEHUI
63 I'padnueckue MeToabl pereHus
ITOKA3aTENIbHBIX YPaBHEHUI
64 I'paduueckue MeTo bl peLeHus
II0Ka3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTo bl peleHus
JorapupMHUUECKUX ypaBHEHUN
66 I'padnueckue MeToabl pereHus
Jorapu(MUIECKUX HEPABEHCTB
67 I'padryueckue MeToabl pemeHus
Jorapu(MUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX

YpaBHEHUI




69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOorapu(pMUIecKux
YpaBHEHUI

70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
HEPaBEHCTB

71

I'padmyueckue MeToabI perieHUs
MMOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

72

KonTponbhas padora: "UppannonanbHele,
MoKa3aTeIbHbIE U JJorapu(MuyecKue
HepaBeHcTBa"

73

KomruiexcHele uncna. AnreOpanyeckas u
TPUTOHOMETpHUYECKasi POPMBI 3aruch
KOMIIJIEKCHOTO YHCIIa

74

KommiekcHele uncna. AnreOpandeckas u
TPUTOHOMETpHUECKast (pOpMBbI 3arucu
KOMITJIEKCHOTO YHCIIa

75

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

76

Apudmernueckue oneparum ¢
KOMIUJIEKCHBIMU YU CJIaMHU

77

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[I/IHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCeT Ha
KOOPJMHATHOM TIOCKOCTH

79

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHUCIIa




®opmyiia Myaspa. Kopuu N-oii ctenenu

80 13 KOMIUIEKCHOT'O YHCIIa
[TpuMeHeHHEe KOMITJICKCHBIX YMCEIT TSI

81 pemeHust GU3NYECKUX U reOMETPUIECKUX
3ama4

82 [TpoBepounas pabota: "KomriekcHbie
gucna"

83 HarypanbHble 1 1ienbie yncia

84 HatypanbHble u 1enbie uncna

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEeIT

36 [IpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEeIT

87 [TpuMeHeHre TPU3HAKOB JICITMMOCTH
nensix yucen: HOJl m HOK

a8 [IpuMmeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

39 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
LEJIBIX YUCEI: OCTATKH 10 MOJYITIO

90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH
IEJTBIX YUCEIT: OCTATKH 110 MOJIYIIO
[TpuMeHEeHHE TPU3HAKOB JICTUMOCTH

91 TIEJTBIX YUCEIT: arOpUT™M EBKIIHIA JIs
pelIeHUs 3a/1a9 B IEJIBIX YHUCIax

92 [IpoBepounas padora: "Teopus menbix
yucen"

93 CucremMa ¥ COBOKYTHOCTh YpaBHEHUH.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CIICACTBHUA

Cucrema 1 COBOKYTHOCTh YPaBHEHUH.
94 PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-
CIIEACTBUSA

95 OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUIN

OcHOBHBIE MCTOJbI pCHICHUA CUCTEM U
96 COBOKYITHOCTEH MpPPaLMOHATBHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
97 COBOKYITHOCTEMN MOKA3aTEIbHbBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
98 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMU4IecKux
ypaBHEHUH

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMU4ecKux
ypaBHEHUH

[IpuMeHeHHe cHCTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 337134 U3

101 pa3nuYHbIX 001acTe HAYKH U peabHOM
KHU3HHU, UHTEPIPETALUS TOTYIEHHBIX
pe3yIbTaToB

102 [IpuMmeHeHne CUCTEM K PELIEHUIO




MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pa3IMYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yJIbTaToOB

[IpumeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 pa3IMYHBIX 00JIacTel HAyKU U PEATbHOU
KU3HU, HHTEPIPETALUs TTOTy4YEeHHBIX
pe3yJIbTaToB
KonTponbnas pabota: "Cucrembl

104 paIoHaIbHBIX, UPPALUMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIECcCKux
ypaBHEHHH"

105 PanmonansHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napamMeTpamu

107 PanvoHaneHbIE CUCTEMBI € ITapaMeTpaMu

108 UppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu

109 HppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toxa3zaTenpHBIE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113 Jlorapugmuueckre CUCTEMBI ¢




napameTpamu

114 TpUroHomMeTpuIeCcKre YpaBHEHHUS C
rapameTpamu

115 Tpuronomerpuyeckne HepaBeHCTBA C
napameTpamu

TpuroHomeTpruyecKkue CUCTEMBI €
napameTpamu

116

[Toctpoenue u uccieaoBaHue
MaTeMaTUYECKUX MOJIEJIEH peaibHbIX
CUTYalUi C IOMOILBIO YPAaBHEHUH C
rnapaMmeTpamu

117

[TocTpoenue u uccienoBaHue
MaTEeMaTHYECKUX MOJIENIeH peabHbIX
CUTYalUi C OMOIIBIO CUCTEM YPABHEHUIA
C mapameTpaMu

118

ITocTpoenue u uccienoBanue
MaTeMaTHYECKUX MOJIeNIel peanbHbIX
CUTyallMH C IIOMOILBIO CUCTEM YPABHEHUI
C rmapamMmeTpamMu

119

ITpoBepounas pabota: "3agauu ¢

120 "
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600MIEHNE,

cucTtemMaTusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 06001IeHNE,
123 cUCTeMaTu3alus 3HaHui: "Y paBHEHUS.

Cucremsbl ypaBHeHUR"




[ToBTOpeHME, 0000MIIEHNE,

124 e n n
cucteMaTtu3ainus 3Hanuii: "HepaBeHcTBa

125 [ToBTOpenue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"

126 [ToBTOpenue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpeHME, 0000MIIEHNE,

127 cucteMaTtusanus 3Hanuii: "[IponsBoanas u
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ nmpuMeHeHue"
[ToBTOpenue, 060061IeHNE,

130 cucTeMaTtu3anus 3Hanuii: "MHterpan u ero
IpuMeHeHue"

131 [ToBTOpenue, 06001IEHNE,
cucTeMaTu3anus 3HaHui: "Oynkuun"

132 [ToBTOpenue, 06001IEHNE,
cucTeMaTu3aus 3Hanuii: "OyHkuun"

133 [ToBTOpenue, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 Hrorosast koHTpoapHAs paboTa

136 [ToBTOpeHME, 0000IEHNE,




CHUCTCMaTHU3al s 3HAHUM

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

136
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