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MNOACHUTEJIBHASA 3AIINCKA

VYueOHblil Kypc «AusreOpa W Havana MaTeMaTHYECKOTO aHAIM3a» SBIACTCS OIHUM U3
HauOoJjiee 3HAYUMBIX B IIPOrpaMMe CpEJHEro oOLero ooOpa3oBaHUs, MOCKOJBKY, € OJHOM
CTOPOHBI, OH O0ecleurBaeT HMHCTPYMEHTAIbHYI 0a3zy JUld H3yY€HHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpPCOB, a C APYroil CTOPOHBI, (POPMHPYET JIOTMYECKOE W aOCTPAKTHOE MBIILICHHUE
o0yyaromuxcsi Ha YpOBHE, HEOOXOAWMOM Ui OCBOEHHS HH(OpPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JApPYrMX JMCUMIUIMH. B pamkax jpaHHoro y4yeOHOro Kypca
oOyuyaromuecsi OBJIQJIEBAIOT  YHMBEPCAIBHBIM  SI3BIKOM COBPEMEHHOH HayKu, KOTOpas
dbopMyIIMpyeT CBOM JOCTHKEHHS B MAaTEMAaTUIECKOU popme.

VY4eOHbIi Kypc anreOpsl M Hayall MAaTEeMaTHYECKOTO aHAIM3a 3aKJIAJbIBACT OCHOBY IS
YCIICIIHOTO OBJAJEHUs 3aKOHaMHU (PU3MKM, XUMHH, OHMOJIOTUH, TOHHUMAHUS OCHOBHBIX
TEH/EHIMH pa3BUTUS HSKOHOMHMKM M OOIIECTBEHHOM >XM3HM, IO3BOJISICT OPHEHTUPOBATHCS B
COBPEMEHHBIX IH(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIONB30BaTh MX JUIS
JTAIBHEUIETO0 O00pa3oBaHMsS W B IIOBCEJAHECBHOM JKM3HH. B TO jke BpeMs OBJaJICHUC
a0CTPAaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKLUSAMH anreOpbl U MaTeMaTHUYECKOro aHaJIN3a
pa3sBUBaeT YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKa3bIBaTh
YTBEP)KJEHHSI ¢ OMOILBIO MHAYKIMHM U PAcCykAaTh AETyKTHBHO, UCHOJb30BaTh 0000IIEHNE U
KOHKpETH3alulo, a0CTparupoBaHUE M aAHAIOTHI0, (OPMUPYET KPEaTUBHOE M KPUTHUYECKOE
MBIILICHUE.

B xone m3yuenus yyeOHoro kypca «Anrebpa M Hadajda MaTeMaTHYECKOro aHajIu3a»
oOyyaromuecsi TMOJY4aloT HOBBIM ONBIT peIIeHUs NPUKIATHBIX 3a]ad, CaMOCTOSTENBHOIO
MOCTPOCHUS MaTEeMaTHYECKUX MOJENEeH peanbHbIX CUTYalluid, WMHTEPIPETALMU IOJyYEHHBIX
pelmeHui, 3HaKOMATCSl ¢ MPUMEPaMH MaTEMaTUYECKMX 3aKOHOMEPHOCTEN B NPHUPOJE, HAyKe U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMaTUUECKUMHU OTKPBITUSIMHU U UX aBTOpaMH.

VYueOHbIlt Kypc 00dalaeT 3HAYUTEIbHBIM BOCHUTATENbHBIM MOTEHIMAJIOM, KOTOPBIN
peanusyercs Kak udepe3 ydeOHbIH Marepuall, CHocoOCTBYIOUIUH (HOPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak U uepe3 crneuupuky ydeOHOM  JesATeNbHOCTH, TpeOyromen
IPOJODKUTEIBHOW  KOHLEHTPAallMM  BHUMAHUS, CaMOCTOSATEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3ysbTar.

B ocHoBe Meroauku oOydeHus anreOpe W HavajlaM MaTeMaTHUYECKOro aHaju3a JIEKHUT
JeSTEIIbHOCTHBINA IPUHLIUIT 00yUEHUS.

B ctpykType yuebHoro kypca «Anredpa 1 Hayaja MaTeMaTHYECKOTO aHAIN3a» BbIJICIICHBI
CIIEIyIOIINE COJEPKATEIBHO-METOAUYECKHE JMHUU: «Uucina U BbIUKUCIHCHUS», «DYHKIMM U
rpaduxu», «YpaBHEeHUs U HepaBeHCTBa», «Havana MaremaTiuueckoro ananuza», «MHoxecTBa 1
Jorvka». Bce OCHOBHBIE COIEPKATEIBHO-METOANYECKUE JIMHUM H3Y4YarOTCs Ha MPOTSHKEHUH
JIBYX JIeT oOy4YeHMs Ha YpOBHE CpPEIHEro oO0Iero oO0pa3oBaHMs, €CTECTBEHHO IOIOJHSSA JIPYT
Jpyra W TOCTENEHHO HAaChIIasch HOBBIMM TeMaMH U pas3aenamu. JlaHHbIM y4ueOHBIH Kypc
ABIIIETCS WHTETPaTHBHBIM, IOCKOJIBKY OOBEAMHSIET B ce0e colep)KaHhe HEeCKOJIbKUX
MaTeMaTUYeCKUX AMCLUMIUINH, TaKUX Kak ainreOpa, TPUrOHOMETPHs, MaTeMaTHYEeCKUI aHamu3,
TEOpHsT MHOXECTB, MaremMaTuyeckas joruka u npyrue. I[lo mepe Toro kak oOydaromruecs
OBIIQIEBAIOT BCE OoJiee MIMPOKUM MaTEMaTHYECKUM amlapaTtoM, Y HHUX IOCIEI0BATEIbHO
(GopMHpyeTCs U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHUYECKyH MOJENIb peaabHON
CUTyalluM, MPUMEHSATh 3HAHUS, NOJYYEHHbIE IPU H3YyYEHHM y4eOHOro Kypca, Ul peleHHs
CaMOCTOSITENIHO C(OPMYJIIMPOBAaHHONH MaTEeMaTHYECKOH 3ajaud, a 3aTeM WHTEPIpPEeTHpPOBATH
CBOH OTBET.



CognepxxarenpHO-MeTOIMYECKass  JMHUSA  «Yucnma W BBIYMCIEHUS» — 3aBEpIIAECT
(dbopMUPOBaHHE HABBIKOB HCIIOIH30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpPOE OBLIO HAYaTo Ha
yYpOBHE OCHOBHOTO 00miero oOpasoBanus. Ha ypoBHe cpemnnero obmero obpa3zoBanus ocoboe
BHUMaHue yjaensieTcss (GOopMHUpPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCIICHUH, BKIIIOYAIOIIUX B
ce0sl UCIONIb30BaHKE PA3NIMYHBIX (HOPM 3alMCU YUCIA, YMEHHUE JeNaTh MPUKHUAKY, BBITOJIHATH
npUOIKEHHBIC BRIYMCIICHHS, OIEHUBAThH YMCIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMAaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPAIbHBIX, IICNIBIX, PAIIMOHAIBHBIX U
JIEMCTBUTEIIbHBIX YHUCEIN JOTMOJIHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4MCeNl. B KaxaoMm u3 3Tux
MHO>KECTB pacCMaTpPUBAIOTCA CBOWCTBEHHbIE eMy crieln(uyecKre 3a/1a4u U ONepaluu: JeIeHre
HAIEJIO, OMNEPUPOBAHWE OCTATKAMH Ha MHOXKECTBE IIeNIbIX 4YHCcel, ocoOble CBOMCTBa
paIiOHATBHBIX U UPPAIMOHATBHBIX YMCEN, apu(PMETHUECKUE OIEpaliy, a TaKKe W3BICUYCHUE
KOpHSL ~ HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHbIX uucen. buaronaps
MOCJIEIOBATEIbHOMY  PAaCIIMPEHHUIO Kpyra HCIHOJIb3YEeMbIX 4YHMCEl W 3HAaKOMCTBY C
BO3MOXXHOCTSIMU UX MPUMEHEHUS ISl PEIICHUS Pa3IMYHbIX 3a/1a4 (OPMUPYETCS NPEICTABICHHE
0 €IMHCTBE MAaTEMAaTUKHU KaK HAYKH U €€ POJIM B IIOCTPOCHUN MOJIENIEH PEaIbHOrO MUPA, IIUPOKO
UCIIONIB3YIOTCSI 0000IIEeHIE U KOHKPETU3aIHUS.

Jlunus «YpaBHEHHS U HEPABEHCTBA» PEaU3yeTCs] HA MPOTSIKEHUH BCEro OoO0yueHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, IIOCKOJIBKY B KaxIoMm pasnene I[Iporpammbl
MPEyCMOTPEHO PEIICHUE COOTBETCTBYIOIMIMX 331ad. B pe3ynbpTare o0ydaroniuecsi OBIIaJCBAIOT
pa3IMYHBIMM ~ METOJAMHU pEUIeHUS palMOHANbHBIX, HPPALMOHAIBHBIX, IOKa3aTeJIbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPABEHCTB M CHCTEM, a TakXKe 3ajad,
coaepxkammx napamerpsl. llosydyeHHbIE YMEHHS IIUPOKO HCIOJIB3YIOTCA MNPH HUCCIEHOBAHUH
(GYHKIMA C TOMOIIBIO TPOU3BOAHOM, MPU PEIICHUHU MPUKIIAIHBIX 3a/1a4 U 3371a4 Ha HAXOXKICHUE
HauOONBIINX U HAMMEHbBIINX 3HaueHUi QyHKuuu. JlaHHas comepxkaTenbHas TUHUS BKIIOYAET B
cebst Takke (GOopMUPOBAHHWE YMEHUH BBIMONHATH pacuéTel Mo (opmynam, mpeodpazoBaHUs
palMoOHATBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TAK)KE BBIPAKCHUH,
coepXalux CcTeneHu u Jorapudmel. brarogaps wu3ydeHuio anreOpandeckoro marepuala
MPOUCXOAUT JalibHEilllee pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOydaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JEIyKTUBHBIX PacCyXIeHUi, paboThl C CUMBOJIbHBIMU
dbopmamu, TpeICTaBICHUs] 3aKOHOMEPHOCTEH M 3aBHCHUMOCTE B BHJIC PABEHCTB M HEPABEHCTB.
Anrebpa npeiaraet 3Q¢GeKTUBHBIE HHCTPYMEHTBI JIJIs1 PEIICHUS TPAKTUICCKUX U €CTECTBEHHO-
Hay4HbIX 33J1a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA HAYKH.

CopepxatenbHo-MeToAuuYecKass TUHUS «DyHKIUU U TpauKu» TECHO TeperuieTaeTcs ¢
IPYTUMU  JUHUSAMH  Y4eOHOrO  Kypca, TIOCKOJbKY B  KaKOM-TO CMBICIE  3adaéT
MOCJIEOBATEIbHOCTh ~ M3YYECHHUS  Marepuana. V3yueHwe  CTENeHHOH, IOKa3aTelbHOM,
norapu(pMHUECKON U TPUTOHOMETPUYECKUX (DYHKIIUH, UX CBOHCTB U TpadUKOB, HCIOIH30BAHHE
GyHKOUE Uit pelieHusl 3a1a4 M3 JIPYruX Y4YeOHBIX MPEAMETOB M pPeajbHOW JKU3HHU TECHO
CBSI3aHO KaK C MAaTEMaTHYECKUM aHAJIM30M, TaK M C PElICHWEM ypaBHEHUN W HepaBeHCTB. [lpu
9TOM OOJBIIIOE BHUMAHHME yAeIsIeTCs (OPMUPOBAHWIO YMEHHsI BBIpaXaTrh GopMyIaMu
3aBUCHUMOCTH MEXIY Pa3lTWYHbIMUA BETUYMHAMHU, UCCIIEJIOBATh MONTYYCHHbIE (YHKIIUH, CTPOHUTH
ux rpaduku. MaTepuan 3TOH colep)KaTeIbHOH JIMHUM HaleJeH Ha pa3BUTHE YMEHHHA H
HABBIKOB, MO3BOJIAIOIIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIY BEJIMYMHAMHU B Pa3IMYHONU (opMme:
aQHAJUTUYECKOM, Tpaduyeckoii W clIOBeCHOH. Ero wu3ydeHwe CrmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OOOOHICHMI0O W KOHKPETHU3AIIWH,
WCIIOJIb30BaHUIO aHAJIOTUH.



ConepxatenpHas auHAA «Hadanma mareMaTHUecKOro aHalW3a» TO3BOJISIET CYIIECTBEHHO
pacUIMpUTh KPyr Kak MaTeMaTHYSCKUX, TaK W MPUKJIATHBIX 3a/1a4, JOCTYIMHBIX 00y4YaroInuMcs,
TaK KaK y HUX IMOSIBJIICTCS BO3MOXHOCTh CTPOUTH Ipa)MKU CIOXKHBIX (PYHKIIUH, OMPEaCNIATh UX
HanOOJIbIINE U HAUMEHBINNE 3HAYCHUS, BBIYUCISTD TUIOMAIN GUryp U 0OBEMBI Tell, HAXOIUTh
CKOPOCTH W YCKOpeHHs TporiieccoB. JlaHHas copep)kaTelbHash JHHHUS OTKPHIBACT HOBBIC
BO3MOYKHOCTH TIOCTPOCHHUS MaTeMaTHYECKHUX MOJIENIell pealbHbIX CHUTyallMid, MO3BOJISCT
HAXOJUTh HAWIyYIIee PEIICHHE B MPHUKIAJHBIX, B TOM YHCIC COLMATBHO-3KOHOMUYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MAaTEMaTHUYECKOrO aHaJu3a CIOCOOCTBYET pa3BHTHIO
a0CTPaKTHOTO, (OPMATBLHO-JIOTHYECKOTO M KPEATUBHOTO MBIIUICHHS, (POPMHPOBAHUIO YMEHHIA
pacro3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHHKE U UCKyccTBe. O0yJaronuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJibTaTax, MOJYYCHHBIX B X0/ Pa3BUTHS MaTEMAaTUKU KaK HAyKH,
00 UX aBTOpAX.

ConepxaTenpHO-MeTOAMYEeCKasT JHHUSA «MHOXeCTBa M JIOTMKa» BKJIIOYaeT B ceOs
SJIEMEHTBI TEOPUHU MHOXECTB M MATEMAaTHYECKON JIOTUKH. TeopeTHKO-MHOKECTBECHHBIC
NpPEJCTAaBACHHUS MPOHU3BIBAIOT BECh KypC IIKOJBHOW MAaTeMAaTHKHA W IpeiaraloT Haumbosee
YHUBEPCAIbHBIN S3bIK, OOBCIUHSIONIMNA BCE pa3ieibl MAaTEMATUKA M €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIC MATEMATHUECKUE TUCITUILTUHBI M UX MPUIOKEHUS B eaquHoe 1ienoe. [loatomy
BRXHO JIaTh BO3MOXXHOCTH OOYYalONIEeMyCsl TMOHHMATh TCOPETUKO-MHOKECTBCHHBIH SI3BIK
COBPEMECHHOM MaTEMaTHKH M HCIIOJB30BaTh €ro JJIS BBIPAXCHHUS CBOUX MbICICH. Jpyrum
B2)XHBIM MPHU3HAKOM MAaTEMAaTHKH KaK HayKd CIIeJyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTb
00OCHOBaHMH W  CJICIOBAHUE OMNPEACICHHBIM MpaBWJIAM TOCTPOCHHS  JIOKA3aTEIbCTB.
3HaKOMCTBO C 3JIEMEHTAMH MATEMaTHYECKOH JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIUICHUST 00YYarOIINXCsl, TTO3BOJISIET UM CTPOMTH CBOM PACCYICHHUS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKH KPUTHUYECKOTO MBIIILICHHS.

B yueOHOM Kypce «AureOpa W Hayalla MaTEeMaTHYECKOTO aHAlU3a» TMPUCYTCTBYIOT
OCHOBBI ~ MaTeMaTHYeCKOr0  MOJCIUPOBAHHS, KOTOpPBbIE  MPH3BaHBI  CIIOCOOCTBOBATH
(GOpPMHPOBAHNIO HABBIKOB IMOCTPOCHHS MOJEIEH peajbHbIX CUTYallMid, HCCIEIOBAHHS STHX
MOJIeNiell C TOMOIIBI0 ammapata ainreOpbl M MaTeMaTHYeCKOTO aHalu3a, WHTepPIpeTaluu
MOJYYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKIBIH M3 PAa3lEliOB MPOTPaMMBI,
MOCKOJIBKY BECh MaTepHaji y4eOHOro Kypca IIHPOKO HCIOJB3YETCS JUIS PEIICHHS MPHKITaTHBIX
3agay. Ilpu pemicHMH peanbHBIX MPAKTHYECKHX 3a7a4  O0ydYaroIluecss pPa3BHBAOT
HaOJIF0IaTEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIb30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpoOsiemy. JleaTenbHOCTh MO (HOPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 3a/1a4 OPTaHU3YeTCs B MPOIIECCE U3YUEHHUS BCEX TEM Y4eOHOTrO
Kypca «Anredpa 1 Hadaia MaTeMaTHUYECKOTO aHAIIA3a».

Ha u3yuenue yueOHOTOo Kypca «Anredpa U Hadajia MaTeMaTHYSCKOTO aHATN3a» OTBOAMTCS
B 11 xiacce — 136 vacoB (4 yaca B HEJIEIIO).



COAEPKXAHUE OBYUYEHUA

11 KIIACC

Yucjia 1 BBIYUCICHUSA

HatypanbeHble u nienslie yncia. [I[puMeHenne npu3HakoB AEIMMOCTH LEbIX YHCEl,
HanOosbImi o0 aenurensd (nanee — HOJ) u Haumenbiee odiee kparnoe (nanee — HOK),
OCTaTKOB MO MOJTYJIIO, ajiroput™Ma EBKinaa 715 peiieHus 3a7a4 B LEJIbIX Yucax.

KommuiekcHbie uncna. Anredpanyeckas U TPUrOHOMETprUdecKas GopMbl 3alHCH
KOMIUIEKCHOTO yHcia. ApudmMeTndeckue onepanun ¢ KOMIUIEKCHBIMU ynciamu. M300paxkenue
KOMIUIEKCHBIX YMCEJI Ha KOOPJAUHATHOM m1ockocTu. @opmyiia Myaspa. KopHu N-oit crenenn u3
KOMIUIEKCHOTO 9ucia. [[puMeHeHne KOMIUIEKCHBIX YUCEIT TS PeIIeHUsT PU3NICCKUX U
reOMETPUUYECKHUX 3a]au.

YPaBHeHI/IH N HEPABCHCTBA

CucremMa 1 COBOKYITHOCTb YPaBHEHUI 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-
CIIeICTBUS. PaBHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUH C IIOMOIIBIO TPUTOHOMETPUUECKON
OKpPYHOCTH. PellieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METO/IbI pEILIEHHs I0KA3aTEeNbHbIX U JOrapu(pMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS UPPALUMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEW pallMOHAIbHBIX,
UPPaALMOHATIbHBIX, IOKA3aTEeIbHBIX U JIOTApU(PMUUECKUX YPAaBHEHUH.

YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[TpuMmeHeHne ypaBHEHNN, CHCTEM U HEPABEHCTB K PEIICHUI0 MaTEMaTHYECKUX 3a7a4d U
3a/1a4 U3 pa3IndHbIX 00JIacTel HAyKU U peaJbHOM KU3HU, MHTEPIPETALUS OTYyYEHHBIX
pe3ynbTaToB.

@OyHkuuu U rpadpuku

I'paduk xomnosuuuu ¢pyHkuil. ['eomerpuueckre oOpa3bl ypaBHEHUI U HEPABEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U TPAPUKH.

['padmyeckue MeTobl pelieHus: ypaBHEeHUI 1 HepaBeHCTB. [ paduueckue MeTo bl
pelIeHns 3a1a4 ¢ IapaMeTpaMH.

Hcnonb3oBanue rpadukoB GyHKIUN AJIS MCCIEOBAHUS MPOLIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT IIPU PEIIEHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U PEaTbHOM KU3HHU.

Havana MmaTeMaTH4ecKkoro aHajm3a

[TpuMeHeHHe TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb M 9KCTPEMYMBI.
Haxosxenre HanOoIbIIIero 1 HAMMEHBIIIETO 3HaYEeHUH HEMPEPHIBHON (DYHKIIMHM Ha OTPE3KE.

[TprMmeHeHre MPOU3BOJHON /I HAXOXKACHUS HAWTYUILIEro PeeHus! B IPUKIIaTHBIX
3aqaydax, s ONpeaesIeHUs] CKOPOCTH U YCKOPEHHUs IpolLecca, 3aaHHoro (hopMyIoii uim
rpadukom.

[TepBooOpasHas, 0CHOBHOE CBOMCTBO MepBo0Opa3HbiX. [IepBooOpa3HbIe AIeMEHTapHBIX
¢bynakuuii. [IpaBuia Hax0XIEeHUS TEPBOOOPA3HBIX.

WHurerpain. I'eoMeTpu4eCcKuil CMBICI UHTETpasia. BeluucieHue onpenes€HHoro HHTerpana
o popmyne Herotona-JleliOHua.



[TpuMeHeHne MHTErpana A1 HAXOXKACHUS IUIola el MI0CKUX GUryp u oobEMoB
F€OMETPUUYECKUX TEJI.

[Tpumeps! pemennii qudepeHnaIbHbIX ypaBHEHHNH. MaTeMaTnieckoe MOICITMPOBAHNE
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPaBHEHUH.



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

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa;kaIaHCcKOT0 BOCIIUTAHUSI

c(OPMHPOBAHHOCTD TPAXKTAHCKON MO3UIIUHN 00YyJaIONIeTrocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUICKOro 00IIEeCTBA, IPEICTABICHUE O MATEMATUYECKUX OCHOBAX
(YHKLIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP, ABJICHUN, IPOLELYp I'paxkJaHCKOro o0I1ecTBa
(BBIOOPBI, OMPOCHI U APYTOE), YMEHUE B3aUMO/ICHCTBOBATH C COIIMAILHBIMI HHCTUTYTaMH B
COOTBCTCTBHH C UX (byHKIII/ISIMI/I 1 HAa3HAYCHUCM,

2) IATPMOTHYECKOT0 BOCTIMTAHMS

c(OpMHUPOBAHHOCTh POCCUMCKON IPpayKAaHCKOW UACHTUYHOCTH, YBAKEHUS K IPOLLIOMY U
HACTOSILEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHOE OTHOILIEHHUE K JOCTHKEHHUSIM POCCUMCKHUX
MaTeMaTHKOB U POCCUHCKOI MaTeMaTU4ecKOM IIKOJIbI, UCIIOIb30BAHUE 3TUX JOCTHKEHHUH B
JPYTUX HAyKax, TEXHOJIOTHUAX, Chepax SKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHHE JYXOBHBIX LIEHHOCTEW POCCUHCKOT0 Hapoia, CPOPMUPOBAHHOCTD
HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOI'0 MOBECACHU S, CBA3aHHOI'O C MPAKTUYCCKHUM IMTPUMCHCHUCM
JOCTHKEHUM HAYKU U I€ATEIbHOCTBIO YUEHOT0, OCO3HAHKE JIMYHOIO BKJIJ]a B IOCTPOCHHE
YCTONYMBOTO OyTyIIEro;

4) 3CTEeTHYECKOT0 BOCTIMTAHHUS .

HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOYAsi 3CTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3a/1a4, PEIICHUM, PACCYKIEHNUM, BOCTIPUUMUYUBOCTH K
MAaTEMAaTUYCCKUM aCIICKTaM pa3IMYHbIX BUI0B I/ICK}ICCTBa;

5) pu3uvuecKoro BOCIIUTAHUS

C(l)OpMPIpOBaHHOCTI) YMCHUA NPUMCHATb MAaTCMATHUYCCKUC 3HAHUA B UHTEPECAX 3J0POBOI0
1 0e30MmacHOro 00pasa )KU3HH, OTBETCTBEHHOE OTHOIIICHHE K CBOEMY 37I0POBBIO (310pOBOE
nuTaHue, cOATAaHCUPOBAHHBIN PEKUM 3aHATHI M OTIBIXA, PETYIISIpHAst (PU3MUECKast aKTHBHOCTH ),
q)HSquCKOG COBCPHICHCTBOBAHHUE IIPH 3aHATHUAX CHOpTI/IBHO-O3)IOp0BHTCJ'IBHOﬁ JOCATCIbHOCTHIO,

6) TPy10BOT0 BOCTIMTAHHUS :

TOTOBHOCTB K TPYly, OCO3HaHHUE IIEHHOCTH TPYAOIIO0HS, HHTEPEC K PA3IUIHBIM chepam
npodhecCHOHANBHOM e TENbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ MPUJIOKEHUSIMHU, YMEHHE
COBEpILIATh OCO3HAHHBIN BHIOOP Oyay1iel mpodeccun U pean30BbIBaTh COOCTBEHHbBIE
YKU3HEHHBIE [UIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTEMaTHUECKOMY 00pa30BaHMIO U
CaMOO6pa?>OBaHI/HO Ha NPOTAKCHUU Bceit KNU3HU, TOTOBHOCTH K AKTUBHOMY Y4YaCTHIO B PCIICHUU
MPAKTUYCCKUX 3aaa4 MaTeMaTHIEeCKOHN HaHpaBHeHHOCTI/I;

7) 3K0JI0rHYeCKOr0 BOCTIMTAHUA:

c(OPMHUPOBAHHOCTb IKOJIOTMUECKON KyJIbTYpBhl, TIOHUMAHUE BIUSHUS COLIMATIBHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSHUE IPUPOIHOM U COLMAIIBHOM Cpe/ibl, OCO3HAHUE
r7100aIbHOTO XapakTepa 3KOJOTHYECKUX MpoOIeM, OpHEeHTAIsI Ha IPUMEHEHUE
MaTeMaTHYECKUX 3HAHUH JUId peleHHs 3aad B 00JIaCTH OKpY Karolle cpeibl, IUIaHUPOBaHUE
HOCTYIIKOB M OLIEHKH MX BO3MOKHBIX IOCJIE€ACTBUH JJIs1 OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHMS:



c(OPMHPOBAHHOCTE MUPOBO33PEHUS], COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILECTBEHHOM MPAKTHKK, TOHUMaHHE MaTEeMaTHUECKOW HAyKH Kak chepbl
YeJIOBEYECKON AEATEIbHOCTH, 3TANOB €€ Pa3BUTHs U 3HAYMMOCTH JUUIS Pa3BUTHSI LIMBUIM3ALIAH,
OBJIAJICHUE S3BIKOM MAaTEMaTUKU U MAaTEMATUYECKOM KyJIbTYpPOU KaK CPEICTBOM ITO3HAHUS MUPA,
TOTOBHOCTB OCYILIECTBJIATH IPOEKTHYIO M UCCIIEN0BATENbCKYIO IEATENbHOCTh HHANBUIYAIBHO U
B IpyIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

ba3oBble JIoruuyecKue 1eMCTBUA:

BBISBJISITh U XapaKTePU30BaTh CYLIECTBEHHbBIE MPU3HAKU MAaTEMAaTUYECKUX OOBEKTOB,
MOHSITHIA, OTHOIIICHUI MEX]Ty IIOHATUSAMH, (POPMYIIMPOBATH OTPEICIICHHUS TTOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHHSI ISl 0000IICHUS U
CpaBHEHHS, KPUTEPUHU TTPOBOIMMOI0 aHAJIN3A;

BOCIPUHUMATh, OPMYIUPOBATH U MPEe0OPA30BBIBATH CYKICHUS: YTBEPIUTEIbHbIEC U
OTpHUIATEIIbHBIC, MHIYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISBJISITH MATEMaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEYHSI B (paKTax,
JAHHBIX, HAOJIIOCHUAX U YTBEPKICHUSX, IpeiaraTb KPUTEPUH TS BBISIBICHUS
3aKOHOMEPHOCTEH U IPOTHBOPECYUHIA;

JIeJIaTh BBIBOJIBI C UCTIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOUCHHH, YMO3aKIIFOUSHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTEeIbCTBA MATEMAaTHUYECKUX YTBEPKICHUH (psSMbIC U
OT MPOTHUBHOTO), BRICTPANBATh apI'yMEHTAIIUIO, TPUBOIUTH IPUMEPHI M KOHTPIIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHUS M BHIBOJIHI,

BBIOMPATH CIIOCO0 perieHus yueOHOM 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
peleHusi, BEIOUpaTh HanboJee MOAXOA[IIUN C YYETOM CaMOCTOSITENTFHO BBIJEIIEHHBIX
KPHUTEPHEB).

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUA

MCIIONIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT TO3HaHUS, (HOpMYITHpPOBaATh
BOTIPOCHI, PUKCHUPYIOIINE TIPOTHBOPEUHE, TPOOJIEMY, YCTAaHABIINBATh NCKOMOE U JaHHOE,
(GbopMUPOBATH THITOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE,

MPOBOJUTH CAMOCTOSITENIBHO CIUTAHUPOBAHHBIHN SKCTIEPUMEHT, UCCIIEIOBAHUE 110
YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00BEKTA, SIBJICHUS, TIPOIIECCa, BBISIBICHHUIO
3aBHCHMOCTEH MEXKIy 00BEKTaMH, IBJICHHUSIMH, ITPOIIECCAMH;

CaMOCTOSITEIILHO (POPMYJIMPOBATH 000OIIEHUS ¥ BBIBOJIBI 10 PE3yJIbTaTaM IPOBEIEHHOTO
HAOIIO/ICHUS, KCCIIEIOBAHMS, OLICHUBATh JJOCTOBEPHOCTH MOTYYCHHBIX PE3yJIbTATOB, BEIBOJIOB U
00001IEeHHIA,;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIIBUTATH MTPEIITOJIOKCHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:
BBISIBIIATH epUIIMTHI HH(DOpMAIUK, JaHHBIX, HEOOXOIUMBIX JIJIsi OTBETA Ha BOTIPOC U JJIS
pelIeHUs 3a1a4H;



BbIOMpaTh MHPOPMAIIMIO U3 UCTOYHUKOB Pa3IMYHbIX TUIIOB, AaHAJTU3UPOBATb,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIMIO PAa3IMYHBIX BUJOB U GOpPM
IIPEJICTaBICHHUS;

CTPYKTYpUpPOBaTh HH(OPMALINIO, IIPEACTABIATh €€ B pa3INuHbIX (hopMax,
WUTIOCTPUPOBATh TpaduuecKH;

OLIEHUBATh HAAEKHOCTh MH(OPMAIHH IO CAMOCTOSTENBHO C(HOpPMyITNPOBAHHBIM
KPUTEPUSIM.

KoMmyHuKaTHBHBIE YHMBepPCcabHbIEe YYeOHbIe JeiicTBHUSA

Oo0wmenue:

BOCIIPUHUMATH U (POPMYJIHMPOBATH CYXKIECHHS B COOTBETCTBHH C YCIOBUSAMH U IIEISIMU
06HI€HI/19[, SACHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U NMCbMCHHBIX
TCKCTAaX, AaBaThb IMOSACHCHUA 11O X0y PCIICHHUA 3ala4i, KOMMCHTHPOBATDH HOJIy‘-ICHHI:Iﬁ
pe3yJIbTar;

B X0JIe 00CYXK/IeHHS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMON TeMBI, IIPOOIEMBI,
pemaeMoﬁ 3aaa4M, BbICKA3bIBATh UACHU, HAICIICHHBIC HA ITIOMCK PCIICHHA, COIIOCTABJIATh CBOU
CYXKACHUA C CYXKACHUAMUA JPYIrUX YUaCTHHUKOB AMUajiora, 06Hapy>KI/IBaTI) pPas3iiniuc u CXoaCTBO
HO3UIHI, B KOPPEKTHOU opMe POPMYIHPOBATH Pa3HOTIACHS, CBOU BO3PAKCHHUS,

IPE/ICTAaBIATh PE3YJIBTAThl PELICHUS 3aJa4H, IKCIIEPUMEHTA, UCCIICIOBAaHMs, IIPOCKTA,
CaMOCTOSITENILHO BBIOMPATh (hopMaT BBICTYIUICHHS ¢ YIETOM 3a/1a4 MTPE3CHTALUH U
0COOEHHOCTEN ayJUTOPHH.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1elCTBUS

Camoopranu3anus:

COCTaBJIATH IIaH, aJITOPUTM PELICHH 33a]]a4u, BBIOMpATh CIIOCO0 PELIeHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOW MH(OpPMAaLIHH.

CaMOKOHTpOJIL, 3MOHHOHaJIbHLIﬁ UHTEJJIEKT.

BJIaJICTh HABBIKAMH MTO3HABATEIBHON peIIEeKCHU KaK OCO3HAHMUS COBEPIIAEMBIX JICHCTBUI
U MBICIIUTEIILHBIX MPOIECCOB, HX PE3YJIbTAaTOB, BIAJETh CIIOCO0OAMH CaMOITPOBEPKH,
CaMOKOHTPOJIS TIpOIlecca U pe3yabTaTa pelIieHrus MaTeMaTHIeCKON 3a1a4u;

MPEBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOSHHKHYTh MIPH PEIICHUU 33]]a4H, BHOCUTH
KOPPEKTHBHI B JICITEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIIBCTB, JAHHBIX, HAMICHHBIX OINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yIbTaTa LIETH U YCIOBUAM, OOBSICHATH MPUIHHBI
JTOCTHKEHUS WM HETOCTHKEHUS Pe3yIbTaTOB JEATEIILHOCTH, HAaXOUTh OIIHOKY, 1aBaTh
OIIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eTEJILHOCTD !

MMOHUMATh U UCTIOIH30BaTh MPEUMYIIECTBA KOMAHIHON M WHIUBUAYATBHON paOOTHI MPH
pelIeHnH y4eOHBIX 3a/1a4, TPUHUMATh 1€ COBMECTHOU JCSITEIBHOCTH, INIAHUPOBATH
OpraHu3aII0 COBMECTHOM paboThI, pacipeaensTh BUAbI padoT, J0roBapuBaThCs, 00CYXKAaTh
MIPOLIECC M PE3YNIBTAT padOThI, 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;

y4acTBOBATh B IPYIIOBLIX (hopMmax paboTsl (00CYKaACHHS, 0OMEH MHEHHIA, KXMO3TOBBIE
IITYPMBI» M UHBIC), BBIMOJIHATH CBOIO YaCTh PA0OTHI M KOOPMHUPOBATH CBOH JICHCTBHS C



JIPYTUMHU WICHAMH KOMaH/bI, OIIEHUBATh KA4€CTBO CBOETO BKJIa/Ia B OOIIHI IPOIYKT 1O
KpUTEepUsiM, CHOPMYIMPOBAHHBIM YUYACTHHUKAMU B3aUMOJICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K xonity o0ydenus B 11 kjacce oOyqaroniuiics MOJIyYuT CICTYIONTUE TPEIMETHBIC
pe3yJIbTaThI IO OTACIBLHBIM TEMaM paboueit mporpaMMBbl yIeOHOTO Kypca «Anredpa u Hadana
MaTEMaTHYECKOTO aHAIIN3a»:

Yucjia ¥ BBIYMCJICHUSA:

CBOOOIHO ONEPUPOBATh HOHATUAMU. HATypaJIbHOE U IEJI0€ YUCII0, MHOKECTBA
HATypaJbHbIX U LIEJbIX YMCEN, UCIOIb30BATh MPU3HAKU AenuMocTH nensix yucen, HOA n HOK
HaTypaJbHbIX YMCEN Ul PELICHUs 3ajiay, IPUMEHATh alroput™ EBkinia;

CBOOO/IHO OTIEPUPOBATh IOHITHEM OCTaTKa M0 MOIYJIIO, 3alIMCHIBATh HATYyPAJIbHBIC YHCIIA
B Pa3IIUYHBIX MTO3UIIUOHHBIX CHUCTEMAaX CUMCIICHHUS;

CcBOOOJIHO ONEPUPOBATH MOHATUAMU: KOMIUIEKCHOE YHCIIO M MHOKECTBO KOMITJIEKCHBIX
qucell, IPeACTaBIsATh KOMIUIEKCHbIE YHCIIa B allre0pandeckol 1 TpUroHOMETpUYeckol opme,
BBITIOJIHATH apU(METHYECKHE OTIEPaIiy C HUMU B N300pakaTh Ha KOOPIMHATHOM IIIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO ONEPUPOBATh MOHATHUAMU: UPPALMOHAIIBHBIE, TOKA3aTEIbHBIE U
Jorapu(pMUUECKIEe HEPABEHCTBA, HAXOAUTh UX PELICHUS C TIOMOIIBIO PABHOCHIBHBIX IIEPEXOJIOB,;

OCYILECTBIISATH OTOOP KOPHEH MpH pelIeHuN TPUTOHOMETPHUECKOTO YPAaBHEHMS;

CBOOOJTHO OTIEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh
HE0O0X0IMMBbIE (POPMYITBI ISl PEIICHHsI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKIX HEPABEHCTB,

CBOOOIHO ONEpHUPOBATh MOHATUSAMHU. CHCTEMa U COBOKYITHOCTh YPaBHEHHUI 1 HEPABEHCTB,
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBbI-CIIE/ICTBUS, HAXOAUTh PELICHUsI CUCTEMbI M COBOKYITHOCTEH
palMOHATIBHBIX, UPPALMOHATIBHBIX, TIOKA3aTENbHbIX U JOrapu(MUUECKUX YPaBHEHUN U
HEpaBEHCTB;

pemaTh paroHaIbHbIE, HPPAIMOHAIBHBIE, TOKA3aTENIbHBIE, JTOTapu(MUIECKHUE U
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COAEPIKaIINe MOIYJIN U TapaMeTphl;

OPUMEHSTH rpauuecKre METObI I PELeHNs] YpaBHEHUI U HEPABEHCTB, a TaKXKe 3ajau
C ImapaMeTpamy,

MOJIETTMPOBATh PeaTbHbIE CUTYAIlMN Ha S3bIKE AJIreOphl, COCTaBIISATh BHIPAKEHHUS,
ypaBHEHHMs, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHUIO 33J[auH, UCCIIE0BATh IIOCTPOCHHBIE
MOJIENTU C UCIIOJIB30BAHMEM allfapara ajareopsl, UHTEPHIPETUPOBATH MOTYYEHHBINH PE3yNbTaT.

DYyHKIUHN U TPAPUKHU:

CTPOUTH TpapyKH KOMIO3UIUU (PYHKIHUH C MOMOIIBIO SIEMEHTAPHOTO HCCIEeI0OBAHUS U
CBOMCTB KOMITO3HUITUH ABYX (DYHKITHH;

CTPOUTH FeOMEeTprUIecKre 00pasbl ypaBHEHUH 1 HEPABEHCTB Ha KOOPAMHATHOM
IUIOCKOCTH,;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: I'PpaUKU TPUTOHOMETPUIECKUX (DYHKIIHIA;

NPUMEHATh QYHKIMM U1 MOJEITUPOBAHMS U UCCIIEI0OBAHUS PEabHbIX IPOLIECCOB.

Hauaja MmaTeMaTH4eCKOro aHaJmu3a:

UCIIOJIb30BaTh MPOU3BOJHYIO ISl UCCIIE0BAHUS (YHKIMU HA MOHOTOHHOCTh U
9KCTPEMYMBI,

HaXOJUTh HauOoJbllIee U HAMMEHbBIIIee 3HAaUeHUs (PYHKIIMU HEMIPEPBHIBHOM Ha OTPE3KeE;



UCTIOJIB30BaTh MIPOU3BOIHYIO JIJISl HAXO0XKICHUS HAWITYYIIETO PEIICHHS B IPUKIIAIHBIX, B
TOM YHUCJIC CONMAITLHO-YKOHOMHYECKHX, 3a/1a4axX, JJIs ONMPEACIICHUs] CKOPOCTH U YCKOPEHUS
npoIriecca, 3aJlaHHOTro (GOPMYIIOi Uil rpadukom;

CBOOOJTHO ONIEPUPOBATH MOHATHIMHU: TIEPBOOOpa3Hasi, ONPEAeIEHHBIN HHTETPaJl, HAXOAUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIISTE HHTETpai o Gopmyie HproToHa-
JleiiOnuna;

HAXOJWTh IJIOMAJH IIOCKUX (GUTYP U 0OBEMBI TEJ ¢ MOMOIIBIO HHTETPAJIA,

UMETh MPECTABICHHE O MAaTEMAaTHYECKOM MOJICITMPOBAHUY Ha TIPUMEPE COCTABIICHHSI
nuddepeHIaIbHBIX YPAaBHCHHH;

pelaTh NPUKIATHBIC 33]]a41, B TOM YHUCIIe COIUATHbHO-9KOHOMHYECKOTO B (PH3UIECKOTr0o
XapakTepa, CpeICTBAMH MaTEMaTHYECKOTO aHAIIM3A.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
n/n MPOrpaMMbl Bcero Kontpoaeusie — IHpakriieckue o0pa3oBaTebHbIE
padoTsbI padoThI pecypenI
1 I/ICCJ'IGI[OBaHI:Ie (bYHKIMI C TOMOIIBIO 99 1
MIPOU3BOIHOM
2 [TepBooOpasHas u HHTETpaI 12 1
3 I'paduku TpUrOHOMETPHUUECKUX (DYHKITHIA. 14 1
Tpuronomerpudeckrue HepaBeHCTBA
4 HppanuoHaibHble, IOKa3aTebHbIE U 24 1
norapupMHUECKre HEPaBEHCTBA
KommiekcHbie uncia 10
HatypanbHble u ensle uncia 10
CucTeMbl pallMOHATIBHBIX, HPPALIMOHATIBHBIX
7 MOKa3aTeIbHbIX U JIOTapu(PMUUIECKUX 12 1
ypaBHEHUU
8 3amaqu ¢ mapamMeTpamMu 16 1
9 HOBTOPCHI/IG, 00o011eHue, CUCTeMaTH3aIHs 16 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYecKue
padoTsbI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[TpuMeHeHre TPOU3BOTHON K
WCCIICTIOBAaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U 9KCTPEMYMBbI

[IpumeHeHne mpou3BOTHON K
UCCIeIoBaHuI0 (GYHKIIHMHI Ha
MOHOTOHHOCTH M 3KCTPEMYMBbI

[IpuMeHeHne Mpon3BOHOM K
ucclieIoBaHUI0 (PYHKIMM Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccae0BaHuIo PyHKINH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne Mpou3BOHOM K
uccaeaoBaHuio PyHKINN Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpumeHenre npou3BOIHON K
UCCIeIoOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenue HaMOOJIBIIEro 1

HAaMMEHBIIIETO 3HAUEHUSI HEMPEPHIBHOMU

(byHKIMU Ha OTpe3Ke




Haxoxnenue HauOOIbIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPBIBHOM
(GYHKITUU Ha OTPE3Ke

Haxoxnenue HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAYCHUSI HENPEPBIBHON
(GbyHKINK Ha OTpE3Ke

10

11

12

Haxoxnenune HanOoubIIero u
HaVMEHBILIETO 3HAYEHUSI HENTPEPBIBHOU
(byHKINU Ha OTpE3Ke

Haxoxaenne HanbombIiero u
HAaUMEHBIIETO 3HAUYCHUSI HEMPEPHIBHON
(GyHKIIUU Ha OTpe3Ke

Haxoxnenune HanOoubIIero u
HaMMEHBIIETO 3HaYEeHUsI HeTIPEPhIBHOMN
(GyHKIIMU Ha OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHON s
HAXO0X/ICHNS HaWIy4Ilero peleHus B
IIPUKIIAIHBIX 3aa4ax

14

15

16

[IpuMeHeHne Mpou3BOHON s
HAXO0X/ICHUS HaWIy4IlIero pemeHus B
MPUKIIAIHBIX 3a]ja4ax

[Ipumenenre npou3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHoro GOpMYJION HITH
rpaduxkom

[Ipumenenre npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOro (OpMYJIION HITH




rpaduKom

17 Kommnosumus ¢hyHkmii

18 Komnosumust GyHKImiz

19 Komnosumust GpyHKImiz

20 I'eomerpuueckne 00pa3sl ypaBHEHUN HA
KOOPJIUHATHOU TUIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHHM Ha
KOOPJMHATHOM IMIOCKOCTH

99 Kontponbnas padota: "Hccnenopanue
(GYHKIUI C TOMOIIBIO TPOU3BOIHOM"

93 [TepBooOpasHas, 0OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX

24 [lepBooOpa3Hble 351eMeHTapHbIX ()YHKIUH.
[IpaBuia HaXOXKIEHHS TEPBOOOPA3HBIX

o5 IlepBooOpa3Hble IeMEHTAPHBIX ()YHKIIHIA.
[IpaBuia HaX0XKIEHHS TEPBOOOPA3HBIX

26 WNurerpai. I eoMeTpu4eCKuid CMBICIT
UHTEerpaia

97 Brruucnenue onpenenéHHOro HHTerpana
o gopmyne HoroTona-JleiOnuna

98 Brruuciienune onpeaenéHHOro HHTErpana
o gopmyne HeroTona-JleiOnuna

29 [Tpumenenne uHTETpaIa 11l HAXOXKACHUS
IO AeH TIOCKUX QUryp

30 [TpumeneHne uHTETpaIa 11l HAXOXKACHUS
00BEMOB r€OMETPUUECKHX TE

31 [Tpumeps! pemennit qudpepeHaIbLHbIX




YpaBHEHUM

[Tpumepsr pemeHunit auddepeHnaIbHbIX

32 o
ypaBHEHHI
MatemaTrueckoe MOJEIHUpPOBaHHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudpepeHIaTbHBIX YPaBHCHUH

34 Kontposnbnas padota: "[lepsoobpasnas u
uHTerpan”

35 Tpuronomerpuieckne GyHKINH, HX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

37 Tpuronomerpuieckne GyHKINH, HX
CBOIcTBa U rpaduku

38 Tpuronomerpuieckne GyHKINH, HX
CBOIcTBa U rpaduku

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBa U TpaduKu
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

40 YpaBHEHU C TOMOUIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YPAaBHEHUH € TOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKUX

42 YPaBHEHUH C IOMOILIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKUX




YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH

Pewenne TpuroHOMETpUYECKUX

44
HEPABCHCTB

45 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

46 Pemenue TpuroHoMeTpuIeCKIX
HEPABEHCTB

47 Pemenue TpuroHoMeTpudeCcKIX
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHcTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKAa3aTeIbHBIX HEPAaBESHCTB

51 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METOIBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUIECKUX HEPABCHCTB

54 OCHOBHBIE METOBI PEIICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METObI PELICHUS
norapuMIUYECKUX HEPABEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS




norapuMUYECKUX HEPABEHCTB

OCHOBHBIC MCTOJBbI pCHICHUSA

> UppalroHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PELLICHHS
UppaloHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHHS
UppaMOHAILHBIX HEPABEHCTB
50 OCHOBHBIE METO/1bI PELLICHUS
UppaMOHATLHBIX HEPABEHCTB
61 I'paduueckue MeTo bl peLIeHus
UppaloOHaIbHBIX YPaBHEHUN
62 I'paduueckue METOIBI pELICHNUS
MppaMOHAEHBIX YPaBHEHHHA
63 I'paduueckue MeTO bl peLIeHus
ITOKa3aTEJIbHBIX YPABHEHHU
64 I'paduueckue MeTo bl peLIeHus
MoKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTOIBI pELICHNUS
Jorapu(PMUUECKUX YpaBHEHUM
66 I'paduueckue MeTObI peLIeHUs
JorapupMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTObI peLICHUs
JorapupMHUUECKUX HEPABEHCTB
I'paduueckue MEeTOIBI peIICHNUS
68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKIX
ypaBHEHUI
69 I'paduueckue METOIbI pELICHUS

IIOKa3aTCIbHBIX U J'IOl"apI/I(l)MI/I‘IeCKI/IX




YpaBHEHUM

70

71

72

I'padmyeckue MeToabl pemieHus
MOKa3aTeIbHBIX U JIOTapU(YPMUIECKUX
HEPABEHCTB

I'padmyeckue MeToabl pemieHus
MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX
HEPAaBEHCTB

Kontponbnas padota: "HpparmonaibHele,
MOKa3aTeIbHbBIC U JOTapUPMHUECKUC
HepaBeHCTBA"

73

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHYECKasi POPMBI 3aIUCH
KOMILJIEKCHOTO YHciIa

74

75

76

KommuiekcHble uncna. AnreOpanueckas u
TPUTOHOMETpHUECcKast (OpMBI 3aIUCu
KOMILIEKCHOTO YHciIa

Apudmernueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU
ApudmeTrueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIAMU

77

78

79

N3o0pakeHne KOMIUJIEKCHBIX YHUCEN Ha
KOOPJMHATHOM MIOCKOCTH

N300pakeHre KOMITJIEKCHBIX YHCEN Ha
KOOPJAMHATHOU MJIOCKOCTH

®opmyna Myaspa. Kopuu N-oit crenenun
13 KOMIUIEKCHOTO YHCJIa

80

®opmyna Myaspa. Kopuu N-oii crenenun
13 KOMITJIEKCHOTO YuCiIa




HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJI IJIAd

81 perieHust GU3NIECKUX U TEOMETPHUIECKUX
3a1au

82 Kontponsnas padora: "KomiuiekcHsie
gucna'

83 Harypasnbhble u 1iesbie yucia

84 HatypanbHble u 1ensle uncna

85 [IpumeHeHne MpU3HAKOB AETUMOCTH
EJBIX YHCEI

86 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEI

87 [TpumeHeHne NpU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

88 [IpumMeHeHne NpU3HAKOB IEIMMOCTH
nensix yucen: HOJl u HOK

89 [IpumMeHeHne NpU3HAKOB I€TUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHne TPU3HAKOB IETMMOCTH
IEJIBIX YHCEI: OCTATKH 110 MOJIYIIIO
[IpumMeHeHre NpU3HAKOB I€TMMOCTH

91 LEBIX YUCEIN: aNroput™ EBkinaa s
pelIeH s 3a/1a9 B TeJTbIX YHCIIax

92 Konrtpomnbnas padota: "Teopust nenbix
qucen”
Cucrema 1 COBOKYITHOCTh ypaBHEHUH.

93 PaBHOCUIIbHBIE CICTEMBI U CUCTEMBI-
CJICAICTBUS

94 Cucrema v COBOKYITHOCTh YPaBHEHHIA.




PaBHOCHIbHEIC CHCTEMBI B CUCTEMBI-
CIICACTBHA

95 OCHOBHBIE METO/IbI PELLIEHUS] CUCTEM U
COBOKYIIHOCTEW pallMOHAJIbHBIX YPaBHEHUN

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
ypaBHEHUN

OCHOBHBIE METOJBI PEILIEHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUN

OCHOBHBIE METOJIbI PELICHHUS CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
ypaBHEHUU

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
YpaBHEHUI

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

[IpuMeHeHHEe CHCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuYHbIX 001acTeil HAYKH U peabHOM
KHU3HH, UHTEPIPETALNS MTOTYIEHHBIX
pe3yIbTaToB

IIpuMeHeHne CUCTEM K PEILEHUIO
102 MaTeMaTUYeCKUX 3a/1a4 U 3aJa4 U3
pa3nu4HbIX 001acTeil HAYKH U peabHOM

JKU3HU, UHTCPIIPETAINS IMOJTYYCHHBIX




pe3yNbTaToB

[IpumeHeHne HepaBeHCTB K PEHICHUIO
MaTeMaTUYeCKHX 3a/a4 U 3a/1a4 u3

103 pa3nu4HBIX 001acTeil HAYKH U peanbHOM
KU3HH, UHTEPIPETALHNS TTOTyISHHBIX
pe3yIbTaToB
KonTponbnas pabora: "Cucrembl

104 paMoOHAIBHBIX, UPPALMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
ypaBHEHUH"

105 PanmonaneHbie ypaBHEHHUS C TapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
napameTpamu

107 PannoHanpHbIE CUCTEMBI ¢ TapaMETPAMHU

108 WppanmoHanbHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C
napameTpamu

110 IToka3aTenbHblE YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazarenabHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHeHuU,
HEPaBEHCTBA C TTapaMeTpaMu

113 Jlorapugmuueckue cucTeMsl ¢
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUs C
napameTpamu

115 TpuronomeTpuueckre HEPaBEHCTBA C




napaMeTpamu

116 Tpuronomerpuuecknue CUCTEMBI C
napaMeTpamu

[TocTpoenue u ucciaegoBaHue
MaTeMaTUYECKUX MOJIEICH peabHbIX
CUTYallUi C MOMOIIBIO YPaBHEHUH C
rnapameTpamMu

117

HOCTpOCHI/IC Hn UCCIICAOBAHUC
118 MaTEMAaTHYCCKUX MOI[CJ'IGIZ pCalIbHBIX
CI/ITyaL[I/Iﬁ C IIOMOIIIBIO CUCTEM ypaBHCHI/Iﬁ

C mapameTpaMu

[TocTpoenue u uccineaoBaHue
119 MaTeMaTHYECKUX MOJIEeH pealbHbIX
CUTYaIMil C MOMOUIBIO CUCTEM YPaBHEHUN

C rmapaMeTpaMu

120 Kontposnbnas padota: "3agauu ¢
napaMerpamu’

121 [ToBTOpeHue, 060061IEHNE,

cucTeMarusanus 3HaHui: "YpaBHeHus"

[ToBTOpeHnue, 06001IeHNE,

122
CUCTeMaTH3alysl 3HaHUi: 'Y paBHEHU

[ToBTOpenue, 06001IEHNE,
123 crcTeMaTH3alus 3HaHUi: Y paBHEHHSI.
Cuctembl ypaBHEeHUI"

124 [ToBTOpenue, 06001IEHNE,
cucteMartu3anus 3Hanuii. "HepaBencrsa"

125 [ToBTOpeHnue, 06001ICHNE,

cucteMartu3anus 3Hanuii: "HepaBencrna"




[ToBTOpeHue, 06001ICHNE,

126 cucteMaru3aius 3Hanui. "HepaBencrpa" 1
[ToBTOpeHnue, 06001ICHNE,

127 cucteMaru3aius 3Hanuil: "TlponsBoanas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0600IIEHNE,

128 cucteMaruzanus 3Hanui: "[IponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHME, 0600MIEHNE,

129 cucteMaruzanus 3Hanui: "TIponsBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHUe, 06001IICHNE,

130 cucTeMaru3anus 3HaHui. "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, 06001IEHNE, 1
cucTeMaTtu3anus 3HaHui: "OyHKkIun"

132 [ToBTOpeHue, 060061ICeHNE, 1
cucteMmaruzanus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 06001IEHNE, 1
cucteMmaruzanus 3HaHui: "OyHKkuun"

134 Hroroas koHTpoIbHAs paboTa

135 HToroBast KOHTpOJIbHAs paboTa 1 1

136 [ToBTOpEHME, 0606H16HI:I€, 1
CHUCTEMAaTH3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

MaremaTtuka: anrebpa u Hayana matemaTU4YeCKOro aHaau3a, reometpua. Anrebpa u Hayana
matemartuyeckoro aHanusa, 11 knacc/Konaruu K0.M., Tkaues M.B., depoposa H.E. u apyrue,
AKuMOHepHoe obuwecTBo «M3aaTenbcTBo «lMpocBelieHue.

METOAUYECKHUE MATEPUAJIbI 1JIAA YYUTEJIA

Anrebpa 1 Hayana matemaTuyeckoro aHanusa 11 knacc: nocobue ana yumureneii
obuweobpasosatenbHbix opraHusaunii/ H.E.depgoposa, M.B.Tkauesa, AKLUUMOHEpHOE
obwectso «M3paTenbcTBo «MpocseLweHune.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

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

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