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IHOACHUTEJIbBHAS 3AIIMCKA

VYueOuslif kypc «Anredpa U Havyajla MAaTEMaTUYECKOTO aHAIM3a» SIBJISIETCS OJHUM U3 Haunboiee
3HaYMMBIX B TpOrpaMMe CpenHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OJHOW CTOPOHBI, OH
o0OecnieunBaeT MHCTPYMEHTaJIbHYI0 0a3y NS H3y4eHHUsl BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C
Apyroil CTOPOHBI, (OPMHUPYET JIOTHYECKOE M abCTPaKTHOE MBILIUIEHHE OOYYalOIIMXCS Ha YPOBHE,
HEOOXOIMMOM Il OCBOCHUS HH(OPMATHKH, OOIIECTBO3HAHUS, WCTOPUHU, CIOBECHOCTH U JPYTHX
IUCUUIUIAH. B pamkax 1aHHOTO y4eOHOTro Kypca oOydaromecs: OBJaIeBal0T YHUBEPCAIBHBIM SI3bIKOM
COBpEMEHHOM HayKu, KOTOpas (GopMyIHpyeT CBOU AOCTHXKEHUS B MaTeMaTHUECKO Gopme.

Y4eOublif Kypc anreOppl M Hayal MaTEeMaTHYeCKOro aHali3a 3aKiaJlbIBaeT OCHOBY s
YCOICHIHOI'O OBJIAAICHUS 3aKOHAMU (1)I/I3I/IKI/I, XHUMHU, 6I/IOJIOI‘I/II/I, IIOHUMaHUA OCHOBHBIX TeHI[eHLII/Iﬁ
pa3BUTHA SKOHOMHUKH M OOIIECTBEHHOHN JKHU3HM, IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
I_[I/I(prBbIX U  KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBCPCHHO MCIIOJIIB30BaTh HX IJIA HaﬂBHeﬁmeFO
o0Opa3oBaHMs M B MOBCEAHEBHOW XU3HU. B TO ke Bpemsi oBinazeHue aOCTPAKTHBIMH M JIOTUYECKU
CTPOIrUMH KOHCTPYKLIUAMUH anrerLI U MAaTCMATH4YCCKOI'0 aHaliu3a pPas3sBUBACT YMCHUC HaXOAWUTb
3aKOHOMEPHOCTH, 0OOCHOBBIBATh MCTUHHOCTH, JOKA3bIBaTh YTBEPKACHUS C MOMOUILI0 MHAYKIIHUU U
paccyknath JIeAyKTHBHO, HCIONB30BaTh O0OOOIIEHWE ¥ KOHKPETH3alWio, abCTparupoBaHUE W
aHaJIoTHI0, (HOpPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBIIIIICHUE.

B xome wusyuenuss yueOHOro Kkypca «Anrebpa M Hadajga MaTEeMaTHYECKOIO aHaIu3a»
oOyuJaroluecs MoJy4aroT HOBBINA OMBIT PELICHUS MPUKIAJHBIX 33/1a4, CAMOCTOSTEIIBHOTO MTOCTPOSHUS
MAaTE€MaTHYECKUX MOJEIIEH PEabHbIX CUTYallui, NHTEPIIPETALUHU [TOJYyYEHHBIX PEIICHUN, 3HAKOMSITCS
C IMpUMepaMH MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJEe, HAyKe U MCKYCCTBE, C BBIIAIOIIUMUCS
MAaTEMaTUYCCKUMU OTKPBLITUAMU U KX aBTOPaMHU.

Y4eOHblii Kypc 00naaeT 3HAYUTEIbHBIM BOCIHUTATENBHBIM MOTEHLMATIOM, KOTOPBIHA
peanm3yercss Kak uepe3 y4YeOHBI Marepual, CHocoOCTBYIOUIMA (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHUs, TaK U 4Yepe3 crneun(puky y4yeOHOH nesTeNbHOCTH, TpeOyromel MpoaoKUTEIbHON
KOHIOCHTpAallMKM BHUMAHUSA, CAMOCTOATCIBHOCTH, aKKYPAaTHOCTH W OTBCTCTBCHHOCTH 3a HOHy‘lCHHI)II;'I
pe3yibTar.

B ocHoBe Meroamkum oO0y4deHHs anreOpe W HadalaM MaTeMaTHYeCKOTO AaHajH3a JIeKHT
JesITeIbHOCTHBIN MPUHIUI 00y4eHusl.

B crpyktype yueOHOrO Kypca «Anredpa ¥ Hayajsa MaTEMaTHYECKOTO aHAIIM3a» BBIJIEICHBI
CIIEyIOIIMe CO/IepKaTelbHO-MeToInYecKue IMHUU: «Hucna u BerauciaeHus», « ODyHkuuu u rpadguxm,
«YpaBHEHUs W HepaBeHCTBay», «Havama mMaTemaTtndeckoro aHanmsa», «MHOXXeCTBa W JIOTHKay. Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHE JIMHUN U3Y4alOTCsl Ha MPOTSHKEHUM ABYX JIET 00ydeHHs Ha
YPOBHE CpEIHEro o0IIero oOpa3oBaHMs, €CTECTBEHHO JOMONHSS IpYyr JApyra W TIOCTETIEHHO
HACBIIASICh HOBBIMH TeMaMU W pasznenamu. JlaHHBIA y4eOHBIN Kypc SIBISIETCS WHTETPATUBHBIM,
IMOCKOJIBKY O6’BG)II/IH$I6T B cebe COACPIKAHUE HCCKOJIBKUX MATEMATHUYCCKUX IUCHHUILIIMH, TaKUX KakK
anreOpa, TPUTOHOMETPUS, MaTeMaTHYECKUI aHanu3, TEOpHs MHOXKECTB, MaTeMaTHUeCKasl JIOTUKAa U
npyrue. Ilo mepe Toro kak oOydJaromiyecs OBIIAJEBAalOT BCE 0ojee MIMPOKHM MaTeMaTHYECKUM
amnmaparoM, y HHX TIOCI€IOBaTeNbHO (OPMHUPYETCS M COBEPILIEHCTBYETCS YMEHHE CTPOUTH
MAaTEMAaTUYCCKYI0O MOJCIIb peaJ'II)HOI\/'I CUTyaluuu, HNPUMCHATH 3HAHUSA, MOJYUYCHHBIC IPU HU3YUCHUU
y4eOHOro Kypca, JUIsl pelIeHHs CaMOCTOATENbHO C(OPMYTUPOBAHHONM MaTeMaTWYecKOM 3aJadyH, a
3aTE€M MHTEPHPETUPOBATH CBOM OTBET.

ConepxaTenbHO-MeTOANYeCKas JHHUSA «YucCna M BBIYMCICHUS» 3aBepluaeT (hopMupoBaHHE
HaBBIKOB HCIIOJB30BAHUS JIEHCTBUTEIFHBIX YHCEN, KOTOpOe OBLIO HAa4aTo Ha YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Ha ypoBHe cpemHero obmiero oOpa3oBaHHs 0cO00O€ BHHMAaHHE YACNSETCS
(OpMUPOBAHHMIO HABBIKOB pAIlMOHAJIBHBIX BBIYHUCICHHM, BKIIOYAIONIMX B ce0s HCIOJIb30BaHUE
Pa3JIMIHBIX (1)0pM 3aIncCu 4ncia, yMCHHUC 1CJIaTb IPUKUIKY, BBIIIOJIHATDH HpI/I6JII/I)KéHHBI€ BbIYUCICHUA,
OLICHMBATh YHCIIOBBIE BBIpa)KEHUS, paboTaTh € MaTeMaTMYECKUMH KOHCTaHTaMH. 3HAKOMBIE
OGy‘laIOIJ_II/IMCSI MHOXCCTBa HATYpaJlbHbIX, HCJbIX, PpPAlAOHAJIBHBIX U HeﬁCTBHTCHBHBIX HYUCela
JIOTIOJTHSIFOTCSI MHOXKECTBOM KOMILJIEKCHBIX 4Mcel. B KaXKIoM M3 3THX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHEIC cMy CHCI_[I/I(bI/I‘-IeCKI/Ie 3aa4u U OoIicpanuu: ACJICHUC HAILICTIO, OIICPUPOBAHUC OCTATKAMH
Ha MHOXECTBE LIEJbIX YHCEN, OCOOble CBOWCTBA pAlMOHAIbHBIX W HUPPAIMOHAJIBHBIX YHUCEIl,



apu(MeTHYECKHE OIepaldy, a TAaKKe HM3BICUCHHE KOpHS HATypaJbHOM CTENEHM Ha MHOXECTBE
KOMILUIEKCHBIX 4MCell. biarogaps mocienoBaTellbHOMY PACIIMPEHUIO Kpyra MCIOJIb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMM HX HPUMEHEHMs MJIs peLICHUs pa3iIMyHbIX 3a1ad (OopMHpYyeTcs
IIPEACTABICHUE O €AVMHCTBE MAaTEMAaTUKU KaK HAYKM M €€ POJIM B IIOCTPOCHUHU MOJECIIECH PEaJbHOIO
MUPA, IIUPOKO UCIOIb3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

JIunust «YpaBHEHUS U HEPABEHCTBA» PeaIM3yeTCsl Ha MPOTSHKEHUHU BCEro 0Oy4YeHUs Ha YpOBHE
cpeaHero o01iero oo0pa3oBaHus, OCKOJIbKY B KaX10M pa3zzeine [IporpaMMel IpeycMOTPEHO pelieHue
COOTBETCTBYIOILIHX 3a7a4. B pe3ynprare oOyuarommuecs: OBIaIeBalOT pa3IMUYHbIMU METOIaMH PEIICHUS
palMOHANIBHBIX, HMPPALMOHANBHBIX, IOKAa3aTeIbHbIX, JIOTapU(MHUUECKUX U TPUTOHOMETPUUYECKHX
YPaBHEHHH, HEPABEHCTB U CHCTEM, a TAKXKe 3aJad, COAepKalux mnapamerpsl. llomydeHnnsle ymeHus
IIMPOKO HCHOJB3YIOTCS TMPH HMCCICNOBAHUM (PYHKIUI C TOMOIIBIO MPOU3BOAHOM, NMPH pPELICHUU
INPUKIAAHBIX 33aJa4 M 3aJa4 Ha HaxOXJEeHUE HauOOJbIIMX M HAUMEHBIINX 3HAUYEHUH (QYHKLIUU.
JlaHHas copeprkaTeNbHas JIMHUS BKIIIOYAeT B ce0s Takxke (popMupoBaHNE YMEHUH BBITOIHATH PAacUETh
no ¢opmynaMm, npeoOpa3oBaHUS PALUOHANBHBIX, WPPALUOHAIBHBIX M TPUTOHOMETPUYECKHUX
BBIPDOKCHHI, a TaKKe BBIPAKECHHM, COIEp)KAIIMX CTEeNeHH u Jorapudmbel. braromgaps u3ydeHHro
asire0Opandeckoro MaTepuaa MpoUuCcXoauT AajbHelllee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBILUIEHUST 00ydaromuxcs, (OPMHUPYIOTCSI HABBIKUM JIEIYKTUBHBIX PpacCyKIACHHM, pabdoThl ¢
CUMBOJIbHBIMU (hOpMaMHM, MPEACTaBICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJE PABEHCTB U
HepaBeHCTB. Ajrebpa mpeiaraet >QQEeKTHBHBIE HHCTPYMEHTHI JUISI PEHICHUS MPAKTUYECKUX |
€CTECTBEHHO-HAYYHbIX 3a/1a4, HalIAJHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK S3bIKa HAYKH.

ConepxatenbHo-MeToandeckas JHHUAA «DPyHKIMH M TpaduKM» TECHO TEperuieTaeTcs ¢
JAPYTUMH JIMHUSMHM y4eOHOro Kypca, IOCKOJBKY B KaKOM-TO CMbICIE 33JaéT MOCIIeA0BaTEIbHOCTh
W3y4YCHHS ~ MaTepuana.  M3ydeHuWe  CTENEHHOW,  TOKa3aTeNbHOH,  Jjorapudmuyueckod |
TPUTOHOMETPUUYECKUX (DYHKLIMH, UX CBOMCTB M Tpa(UKOB, UCIOIb30BaHUE (PYHKUUH AJs peIIeHUs
3a/a4 U3 APYruxX Y4eOHBbIX MPEIMETOB U PEaJbHOW YKU3HU TECHO CBA3aHO KaK C MAaTeMAaTUYECKUM
aHAJIM30M, TaK M C peIIeHHEeM YpPaBHEHUH M HepaBeHCTB. [Ipu 3ToM Oonblloe BHUMaHHUE YAETISETCs
(OpMHPOBAHUIO yYMEHHUs BbIpakaThb (OpMynaMHM 3aBUCHMOCTH MEXKIY Ppa3IUYHBIMU BEJIMYHHAMHU,
UCCIIeIoBaTh MOJIyuYeHHbIE (PYHKIUHU, CTPOUTh UX Ipaduku. MaTtepuan 3Toi coaep)kaTelbHOW JIMHUU
HalleJIeH Ha pPAa3sBUTHE YMEHHMM W HAaBBIKOB, ITO3BOJISIOIIMX BBIPAXKAaTh 3aBUCUMOCTH MEKIY
BEIMYMHAMU B DPA3IU4HOM (opme: aHamuTHueckod, rpaduueckoid u cioBecHo. Ero wusydenue
CIIOCOOCTBYET Pa3BUTHIO  AJTOPUTMUUYECKOTO MBINIJIEHUS, CIOCOOHOCTH K OOOOIICHUIO W
KOHKPETHU3aLUHU, UCIIOJIb30BAHUIO aHAJIOTHUH.

CopepxarenbHass nuHuA «Hauana wmaremartnyeckoro aHaau3a» TO3BOJSET CYIIECTBEHHO
pacuIMpuTh Kpyr Kak MaTeMaTHUYECKUX, TaK U MPUKIAHBIX 3a/1a4, JOCTYIHBIX 00y4JaroIUMCs, TaK KaKk
Yy HUX MOSBISETCS BO3MOXHOCTb CTPOUTH I'paUKH CIOKHBIX (PYHKUUN, ONpEenensTh UX HauOobIlIne
Y HauMEHbIIME 3HAYEHMs, BBIYUCIATH IUIOWATd (GUIYyp U OOBEMBI Tel, HAXOIUTh CKOPOCTH M
YCKOpEHHS NMpoueccoB. JlanHas coaeprKaTeiabHas JIMHAS OTKPBIBAET HOBBIE BO3MOKHOCTH MOCTPOECHUS
MaTeMaTUYeCKUX MOJEIEH pealbHBbIX CHUTyalud, IIO3BOJSAET HAXOIUThb HAWIIy4dllee pELICHUE B
MPUKJIAJHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMMYECKUX, 3aJa4ax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOro aHalu3a CHOCOOCTBYET Ppa3BUTUIO aOCTPAaKTHOrO, (HOPMaIbHO-IOTHYECKOTO U
KpeaTUBHOT'O MbIIIEHUS, POPMUPOBAHUIO YMEHUH PACIIO3HABATH MPOSIBIEHUS 3aKOHOB MaTEMAaTHKH B
HayKe, TEXHMKe U HcKyccTBe. OOydaronecs y3HAIOT O BBIJAIOIIUXCSA Pe3yJbTaTax, MOJyYeHHBIX B
X0JIE pa3BUTHsI MaTeMaTHKU KaK HayKH, 1 00 UX aBTOpax.

ConepxatenbHo-MeToandeckas TuHUS «MHOXKeCTBa U JIOTMKa» BKIIOYAeT B ceOs 3JIeMEHTHI
TEOPUM MHOKECTB M MAaTE€MAaTHYECKOW JIOTHKH. TeOopeTMKO-MHOXKECTBEHHBIE IPEICTABICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJBHOW MaTeMaTUKHU M TpejiararoT Haubojee YHUBEpPCAIbHBIA SA3BIK,
OOBEIUHSAIOIIMN BCE pa3liebl MaTeMAaTUKU M €€ TPWIOKEHUH, OHM CBSI3bIBAIOT DPAa3HbIC
MaTeMaTU4YeCKUe AMCLUIUIMHBI M HMX [PUWIOKEHUs B eauHoe wnenoe. llostomy BaxkHO pgarh
BO3MOYKHOCTh ~ OOydarolmleMycsi IOHHMMaTb TEOPETUKO-MHOXKECTBEHHBIH  A3BIK  COBPEMEHHOMH
MAaTe€MaTUKU W HUCIOJIB30BaTh €ro I BBIPAXKCHUS CBOUX MBICIEH. JIpyrMM Ba)KHBIM IIPU3HAKOM
MaTeMaTHKU KaK HayKH ClIeJyeT NMpU3HaTh CBOWCTBEHHYIO €l CTPOroCTb OOOCHOBAaHUM U ClIE€JOBAHUE
OIpeAEIEHHBIM NIPaBUIIaM MOCTPOEHUS JOKA3aTeNbCTB. 3HAKOMCTBO C JIEMEHTAMHU MaTeMaTH4eCKOU



JIOTUKHA CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIUICHUS O0YYaromMXcCs, MO3BOJSIET UM CTPOUTH
CBOM PACcCYXJICHUS Ha OCHOBE JIOTHUECKUX MPaBUI, (POPMHUPYET HABBIKU KPUTHUECKOTO MBIIUICHUS.

B yuebHOoM kypce «AnreOpa W Hauajga MaTeMaTHYECKOI'O aHAIIM3a» IMPUCYTCTBYIOT OCHOBBI
MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOPHIE MPHU3BaHBI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBHIKOB
MOCTPOCHUSI MOJIeJIel peallbHbIX CUTYallUid, HCCIENOBaHUS ATHX MOJENEeH C MOMOIIbI0 ammapara
anreOpsl 1 MaTEMaTUYECKOTO aHalin3a, MHTEPIPETAlMU MOJTYyYEHHBIX pe3yiabTaToB. Takue 3amaHus
BILJIETEHbI B KAKIBIA M3 pa3lie]OB NMPOrpaMMbl, IOCKOJIbKY BECh MaTepuai y4eOHOro Kypca MIHUPOKO
WCIIONB3YETCS ISl pPElICHUs] MPUKIAIHBIX 3a1ad. [Ipu pelmieHun pealbHbIX MPAKTHUECKUX 3a]a4
oOyuaroluecss  pa3BUBAalOT  HAONIONATENBHOCTh,  yYMEHHE  HAXOAUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIOJB30BaTh AHAJIOTHUIO, 0000IIaTh UM  KOHKPETU3HPOBATh Mpoliemy.
JlesiTensHOCTh 1O (hOPMUPOBAHHUIO HABBIKOB PEIICHUS MPUKIAJAHBIX 33/1a4 OPTaHU3YETCS B IMPOLIECCce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa U Hauaisa MaTeMaTHUYEeCKOIO aHAIU3a.

Ha m3yuenue ydueOHOro Kypca «Anredpa v Havaga MaTeMaTHYECKOTO aHAIM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henento), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).

COJAEP/KAHUE OBYYEHUA
10 KJIACC

Yuca v BbIYUCIEHUSA

Panmonansupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE ApPOOU, MPOLEHTHI, OECKOHEUYHbIE
nepuoandeckue npoow. [lpumenenne ApoOei W TPOIEHTOB JUIS PEIICHUs MPHKIATHBIX 3a7ad U3
pa3IMYHBIX OTpACIEH 3HAHUI U peabHOM )KU3HU.

JeiictButensHble uncia. PanvoHanmpHbIE W UppallMOHAIbHBIE uKcha. ApudMeTHyecKue
omnepaluu C JCHCTBUTEIbHBIMU YucCIaMU. MoOAyiab JEHCTBUTENBHOIO YHCIA WU €ro CBOWCTBA.
[Tpubmx€HHBIC BRIYMCIICHUS, IPABUIIA OKPYTJICHUS, IPUKUIKA U OI[EHKA PE3yJIbTaTa BRIYMUCICHUH.

Crenens ¢ 1enbiM mokazaTteneM. bunom HproTona. Mcmonmp3oBanue mnonxopsmiei (Gpopmbl
3aMUCH JICUCTBUTEIBHBIX YUCEI JJIsI pEIIeHUs MPAKTUUECKUX 3a/1a4 U TIPEICTABIICHUS IaHHbBIX.

ApudmeTrueckuii KOpeHb HaTypaTbHON CTETICHH U €r0 CBOWCTBA.

Crenenb C panMoOHAJIBHBIM TOKa3zaTelieM W €€ CBOWCTBA, CTEMEHb C JEHCTBUTEIbHBIM
MOKa3aTeJeM.

Jlorapudwm yucna. Croiictsa norapudma. JlecITHUHBIC U HATypaIbHBIE JIOTAPU(PMBI.

CuHyC, KOCHHYC, TaHT€HC, KOTAaHT€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxmectBa W TOXACCTBEHHbIE TMpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb  YpaBHEHUS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHUsI-clieIcTBUsI. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OCHOBHBIE METOJIbI PEIICHUs IENbIX U JIPOOHO-PAMOHAIBHBIX YpPaBHEHWW W HEPaBEHCTB.
MHorounensl OT OJHON mepemMeHHOU. JlelieHne MHOrouJieHa Ha MHOTOWIEH C OCTaTKoM. Teopema
be3y. Muorousensl ¢ niensiMu ko3¢ dunnentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKESHHM, COIEPIKAITUX CTENEHH U KOPHH.

Uppanmonansupie ypaBHeHHs. OCHOBHBIE METOBI PEIICHHS UPPAITMOHATBHBIX YPABHCHHI.

[TokazaTenbHble ypaBHEeHUsA. OCHOBHBIE METO/IbI PELICHNUS MTOKA3aTENbHBIX YPABHEHUI.

[IpeoOpa3oBaHue BbIpaxeHHH, COAEPIKALIUX JTOTapUPMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IBI PEIICHHS TOTapH(PMUUESCKUX ypaBHEHUH.

OcHoBHble ~ TpuroHomerpuueckue  (opmynsl. IlpeoOpazoBaHue  TPUTOHOMETPUUECKHX
BBIpaKCHUI. Pelllenre TpuroHoMeTpu4eCKUX ypaBHEHUM.

Pemienue cucteM JMHEWHBIX YpaBHEHUWA. MaTpuia CUCTEMbl JIMHEWMHBIX YpaBHEHUU.
Onpenenurens MaTpulbl 2X2, €ro reOMETPUUECKUN CMBICT U CBOWCTBA, BBIUUCIECHUE €T0 3HAYCHUS,
IIPUMEHEHHE OINPEAEIUTENS U1l PEIICHUS] CUCTEMbl JMHEHHBIX YpaBHEHHUU. PemieHue npukiagHbIX
3a7a4 C IOMOIIBIO CUCTEMBI JINHEMHBIX YpaBHEHUN. MccnenoBanue nOCTPOEHHON MOJEIH € MMOMOIIBIO
MATPUI] ¥ ONPEICTUTEIICH.



[ToctpoeHne mareMaTHYECKUX MOJENEH peaqbHOM CUTyalldd C TMOMOIIBI0 YpPaBHEHUU U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHNUH U HEPABEHCTB K PELICHUIO MaTeMaTUYECKUX 3a/ad M 3aJad U3
pa3nuyHbIX 001acTe HAYKU U pealbHOM KU3HHU.

DOYyHKUMH U TPAaPUKHU

dyHK1UA, criocoObl 3amanus GyHknuu. B3anmao obparnbie ¢yHkiuu. KoMmo3umus GyHKINM.
I'padux GpyHkmu. DnemMenTapHbie npeoOpa3oBaHus rpa@ukoB GyHKINH.

OOnacte ompeneneHuss U MHOXeCTBO 3HadeHUH ¢yHkuuu. Hymn ¢ysxouu. Ilpomexytku
3HAKONOCTOAHCTBA. Y&THble M Heu€THhle ¢yHKIMH. llepmommueckue Qynkuuu. I[IpomexyTku
MOHOTOHHOCTH (yHKIMM. MakcuMymbl M MUHMMYMbl (QyHKuuu. HauOosbliee u HanMmeHblee
3Ha4eHUs QYHKLUU HA IPOMEKYTKE.

JluneitHas, KBaapaThdHash W JApOOHO-TMHEHHAsS (QYHKIHH. DIEMEHTAPHOE HCCICIOBAHUE H
IIOCTPOEHHE UX I'PaUKOB.

Crenennas (yHKIMS ¢ HaTYpaJbHBIM U IIeNbIM MOoKa3aTeneM. E€ cBoiictBa u rpaduk. CBoiicTBa
U rpaduk KOpHs N-0if cTeneHn Kak GyHKIHUN OOpaTHOM CTENEHH ¢ HaTypaJIbHbIM IIOKa3aTesIeM.

[lokazarenpHass W yorapudmMuveckas (yHKIHH, UX CBOHCTBa W rpaduku. Mcmomb3oBanue
rpaduKoB (PYHKIMH Ui pelIeHns: ypaBHEHUH.

Tpuronomerpudeckass OKpy>KHOCTb, ONpPEACICHHE TPUTOHOMETPUYECKUX (YHKUIUH UYHCIOBOTO
apryMeHTa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pPEAJbHBIX Ipolieccax U sBIeHUsX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTreMaTH4eCcKOro aHAIM3a

[TocnenoBarenbHOCTH, CHOCOOBI 3adaHus IOCHeAOBaTeIbHOCTEH. MeToq MaTeMaTH4ecKoil
MHIYKIMA. MOHOTOHHBIE M OIPaHHWYEHHBIE IIOCJIEIOBATENbHOCTH. VICTOpUS BO3HUKHOBEHMS
MaTeMaTHYECKOro aHaJIn3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas U reoMerpuueckas nporpeccuu. beckoHeuHo yObIBaromiasi reoMeTpruuecKast
mporpeccusi. Cymma OeCcKOHEYHO YyObIBarollel reoMeTpuueckod mnporpeccud. JIuHelHBIH U
9KCIMOHEHIMAIBHBIN pocT. Hucno e. @opmyia CI0KHBIX IPOLEHTOB. Mcnonb30BaHuE TPOTrpeccuu JUist
pELIECHNs PEANIbHBIX 3aJa4 IPUKIIAIHOTO XapaKTepa.

HenpepriBHble QpyHKIMM M UX cBoMcTBAa. TOYKHM pa3pbiBa. ACUMOTOTHI I'paUKOB (YHKIIHI.
CpoiicTBa (yHKIMH HENpEephIBHBIX Ha OTpe3ke. MeTox WHTEpPBAIOB ISl pEIIEHUs HEPABEHCTB.
[IpmeHeHne CBOMCTB HEMPEPHIBHBIX (QYHKIUI JUIs peIIeHUs 3a/1a4.

IlepBass u BTOpas mpou3BoAHble (QyHKIUHU. OrmpeneneHne, TeOMETPUUYECKU H (QU3NUecKuit
CMBICJ IPOU3BOIHOM. Y paBHEHHE KacaTeabHOU K rpadpuky QyHKINU.

[IpousBonHble 3meMeHTapHbIX (GyHKIMHA. [Ipon3BomHas CyMMBbI, HMpPOM3BENEHUS, YACTHOTO H
KOMITO3UIIMHN (PYHKIIUH.

MHoxecTBa M JTIOTHKA

MHOX€eCTBO, OINepaly HaJ MHOXECTBaMHM W WX CBoMcTBa. Jluarpammel Oinepa—BenHa.
[IpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOTO almapara JUuisl OIMCaHUsl peallbHbIX IIPOLECCOB U SIBJICHUM,
IIPU PELICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MaTeMaTHUECKOTO OOBEKTa, CIEJCTBHE, JOKa3aTelbCTBO,
PaBHOCUJIbHBIE YPaBHEHHSI.

11 KJIACC

Yucaa v BbIYUCIEHUA

Harypanbabie u nienbie yncia. [[puMeHeHne Mpru3HaKoB IETMMOCTH IENIBIX YUCell, HanOOoIbIInun
obmuii genmurens (mamee — HOJl) m nHammenbmiee oOmiee kpatHoe (manmee — HOK), octatkoB 1o
MOJIYJII0, anroput™a EBKIUAA T pelIeHUs 3a/1a4 B [IEJIbIX YHCIax.

KommekcHbie uncna. Anredpanyeckas U TpUroHoMeTpudeckass (OpMbl 3alUCH KOMIUIEKCHOTO
grcna. Apudmernyeckue onepamnun ¢ KOMIUIEKCHBIMU 4uciiaMu. M300pakeHrne KOMIUIEKCHBIX YHUCEll
Ha KOOpAMHATHOW Tiockoctu. Popmyna MyaBpa. KopHu N-oil creneHuW M3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YMCEN TSl pEIIeHUs (PU3MUECKUX ¥ TE€OMETPUYECKHX 3a]1ad.

YpaBHeHHsI 1 HEPABEHCTBA



Cucrema ¥ COBOKYIIHOCTb YPaBHCHMH M HEPABCHCTB. PaBHOCHIIBHBIE CHCTEMBI M CUCTEMBI-
clieCcTBUs. PaBHOCUIIbHBIE HEPABEHCTBA.

OT10op KOpHEW TPUTOHOMETPUYECKUX YpPaBHEHUH C IIOMOLIBIO TPUTOHOMETPUYECKOM
OKPYKHOCTH. Perienre TpuroHoMeTpu4eCcKux HEPABEHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0Ka3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METOIBI PELIECHUS CHCTEM U COBOKYIHOCTEH pPALMOHAJIBHBIX, MPPAlMOHAJIBHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YPaBHEHUI.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IAPAMETPAMH.

IIpuMmeHeHne ypaBHEHHM, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMaTUYECKUX 3a1a4 U 3a7a4 U3
pa3nuYHBIX 001aCTE HAYKH U peasIbHOM KU3HH, HHTEPIPETals NOTYIeHHBIX Pe3yIbTaToB.

DOYyHKUMH U TPaPUKU

I'papux xommosunmu ¢yHkumid. ['eomerpudeckne o0Opa3bl ypaBHEHHWH M HEPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuieckne GyHKINHU, UX CBOMCTBA U rPaUKH.

I'papuueckue MeToAbl pelieHHsl ypaBHEHUH M HepaBeHCTB. I'paduueckue METOAbl pelieHHs
3a/1a4 ¢ IapaMeTpaMH.

Vcnonb3oBanue rpadgukoB GyHKUMN A MCCIEIOBAHUS IPOLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HUKAIOT MPU PEUICHUHU 3a/1a4 U3 IPYIHX YUYEeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havasa maTeMaTH4eCKOro aHaJmu3a

[IpumeHeHne NPOU3BOAHON K HCCICIOBAHUIO (QYHKIMH HAa MOHOTOHHOCTH M IKCTPEMYMBI.
Haxoxxaenre HauOoJbIIero 1 HAMMEHbIIET0 3HaYeHU I HeNIPephIBHOM (PYHKIIMKM Ha OTpEe3Ke.

[IpuMeHeHne MPOU3BOAHON U1 HAXOXKACHUS HAWIYYIIEro pElICHUs B IPUKIAIHBIX 337a4ax,
JUIsL OTIpEIeJIEHUs] CKOPOCTH U YCKOPEHHUsI Ipoliecca, 3alaHHoro (opMysioi uiu rpadukom.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. IlepBooOpa3HbIe 3IIEMEHTAPHBIX
¢bynkuuit. [IpaBuia HaxoXk/A€HUS TIEPBOOOPA3HBIX.

NHuterpan. I'eomeTpudeckuii CMbICI MHTErpana. BeluucieHue onpenesi€HHOro MHTerpaja Io
dbopmyne HetotoHa-JIeitbuua.

[Ipumenenue wuHTErpana Juisi HaXOXKAEHUs IUIomdAed Iuiockux ¢uryp u  00bEMOB
F€OMETPUYECKUX TEIL.

[Ipumepsr pewmenuit nuddepeHMaNbHbIX YpaBHEHMH. MareMaTudeckoe MOJEeINpPOBaHNE
peanbHBIX MPOLECCOB ¢ MOMOILBIO AU (PepeHINaTbHBIX YPaBHEHUH.

HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHI YYEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATUYECKOI'O AHAJIM3A» (YI'JIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJAHEI'O
OBIIEI'O OBPA3OBAHUIA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpa:knaHcKoOro BOCHUTAHUSA:

c(OPMHPOBAHHOCTH T'PAXKIAHCKON MO3UIIMU OOYUYAIOMIErocss KaK aKTMBHOTO M OTBETCTBEHHOTO
YJieHa POCCHUUCKOro OOIIecTBa, MPEACTAaBIEHHE O MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHUH, MPOLEIYp I'pa)JIaHCKOro odiiecTBa (BBIOOPHI, ONPOCHI U JIPYroe),
YMEHHE B3aUMOJIECTBOBATh C COLMAIbHBIMU HMHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMSIMH H
Ha3HA4YCHUEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

Cc(OPMHPOBAHHOCTh POCCHMCKON TpaXTaHCKONW HACHTHYHOCTH, YBAXEHHUS K NPOLUIOMY U
HACTOAIIEMY POCCHUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOLIEHHE K JOCTH)KEHUSAM POCCHUMCKHX
MAaTE€MaTUKOB U POCCUHMCKOM MAaTeMaTUYECKON ILIKOJIbI, UCIIOJIIB30BAHUE 3TUX JOCTUKEHUN B IPYIUX
HayKax, TEXHOJIOTUsX, chepax IKOHOMHKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:



OCO3HaHHE JYXOBHBIX LIEHHOCTEH DPOCCHIICKOTO Hapoja, cOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMSI, ’THYECKOTO MOBEJCHHS, CBI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUH HAYKH U
JeSITeNIbHOCTBhIO YYEHOT0, 0OCO3HAHUE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas 3CTETUKY MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3aJla4, PEUICHHWH, pPACCYKICHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYCCKHUM acCIEKTaM
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) pusuveckoro BoCnUTAHUS:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHYeCKHE 3HAHUS B MHTEpecax 3J0pPOBOTO U
6e3omacHoro o0Opas3a *H3HU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3JI0POBBIO (310pOBOE MHUTAHUE,
cOamaHCUpPOBAHHBIA PEKUM 3aHSATUH W OTHABIXA, peryispHas (u3ndeckas aKTHUBHOCTH), (hU3HUECKOe
COBEpIICHCTBOBAHUE MIPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JAESTENbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAYy, OCO3HAHHME LIEHHOCTU TPYAOIIOOMs, MHTEpPEC K pazIU4HbIM cdepam
po(heCCHOHATLHON JISATSIIBHOCTH, CBS3aHHBIM C MAaTeMaTUKOH W €€ MPHIOKCHUSIMHU, yMEHUE
COBEpIIaTh OCO3HAHHBINM BBHIOOP Oymyiiell mpodeccuu U peann30BbIBATH COOCTBEHHBIC >KU3HEHHBIE
IUTAaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MaTeMaTHYEeCKOMY OOpa30BaHHWIO M CaMOOOpa3oBaHHWIO Ha
MPOTSHKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY YYAacTHUIO B PEIICHUU TMPAKTUYECKUX 33134
MaTeMaTHYECKON HAIPaBICHHOCTH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

cOPMUPOBAHHOCTh ~ JKOJOTHYECKOW  KYJIbTYpPHl, TOHHMMAaHHWE BIUSHUS  COIHAIBHO-
HKOHOMMYECKUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U COIUAIBHOMN CpeJlbl, OCO3HAHHUE TTI00aTbHOTO
XapakTepa IKOJIOTHYSCKUX MPOoOJieM, OPHCHTAllMs HAa TPUMEHEHHWE MAaTEeMaTHYCCKHX 3HAHWH IS
pelieHns 3a1a4 B 00JIaCTH OKPYXKAIOIeH cpefibl, MJIaHUPOBAHUE OCTYIIKOB U OIIEHKU MX BO3MOMXHBIX
MOCTEACTBUM JJISI OKPYKAOLIEN CPENBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH W OOIIECTBEHHOW MPaKTUKH, MOHMMAaHUE MAaTeMAaTHYeCKON Haykdh Kak cdepbl 4eIOBeuecKon
JESATEILHOCTH, 3TANOB € Pa3BUTHSA M 3HAYMMOCTH IS PAa3BUTHS ITUBWIN3AIMH, OBJIAJICHUC S3BIKOM
MaTEeMaTHKd ¥ MaTeMaTHYeCKOHW KyIbTypoll Kak CpeIACTBOM TIO3HAaHHWS MHpa, TOTOBHOCTH
OCYIIIECTBIISTH TIPOSKTHYIO M HCCIIEIOBATEIIbCKYIO JISATSIIBHOCTh HHINBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

IMo3naBaTebHBIE YHHBeEPCAJbHBIE YUeOHbIE AeiCTBUS

basoBble Jlornyeckue 1eMcTBUA:

BBIABJIATE U XapaKTCPU30BATH CYHICCTBECHHBIC IMPHU3HAKW MAaTEMATUYCCKUX O6T)eKTOB, HOHSITI/Iﬁ,
OTHONIICHUH MEXAy TOHATUSAMHU, (OPMYIUPOBATh OMNpEICNICHUsS TMOHATHHA, YCTaHABIUBATh
CYLIECTBEHHBI MpHU3HAK KiIaccU(UKAIMU, OCHOBaHUS JUIsi OOOOIIEHHUS W CpaBHEHUS, KpPUTEpUU
MIPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (QOPMYIUPOBAaTH M MNPeoOpa3oBbIBATh CYXKACHUS: YTBEpAUTENbHbIE U
OTpHUIIaTeNbHbIC, EIMHUYHBIC, YACTHBIC U OOIIIHE, YCIOBHBIE;

BBIABJIATE MATEMATUYCCKHUE 3aKOHOMEPHOCTH, B3AMMOCBA3U U ITPOTHBOPECYHS B CbaKTaX, JaHHBbIX,
HAONIOJIEHUSAX W YTBEPXKACHHUAX, TMpeaiaratb KPUTEPUU ISl BBISIBICHHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

ACJIaThb BBIBOJAbBI C HCIIOJIB30BAHUCM 3dKOHOB JIOTHKH, JOCAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKIIOUeHU N, YMO3aKIIOUCHHI IO aHAJIOTHH;

MNpOBOAUTL CAMOCTOATCIIBHO OOKA3aTCIIbCTBA MATCMATUYCCKUX YTBep)K[[eHI/Iﬁ (HpSIMBIG n or
MIPOTUBHOTO0), BBICTpanBaTh apryMEHTAlLUIO0, TIPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 00OCHOBBIBATH
COGCTBGHHBIG CYKACHUA U BbIBOJbI,

BBIOMpPATh CMOCOO pelieHus ydeOHOM 3amady (CpaBHHBATh HECKOJBKO BApUAHTOB PEIICHHS,
BbIOMpATh HanboJee MOIXOASIINHI ¢ Y4ETOM CaMOCTOSTEIBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:



HCIOJIb30BaTh BOMPOCHl KaK HCCIEI0BAaTEIbCKUM HWHCTPYMEHT TMO3HaHUSA, (OpMyIupOBaTh
BONPOCHL, (UKCHUPYIOIIME TPOTHBOpEYHE, NpoOJeMy, YCTaHABIMBATh HWCKOMOE U JIaHHOE,
(dbopMUPOBATh TUNOTE3Y, APTYMEHTHPOBATH CBOIO MMO3ULIMIO0, MHEHHE;

MIPOBOJMTH CAMOCTOSITENIEHO CIUIAHHMPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHHUE TI0 YCTAHOBIICHUIO
0COOCHHOCTEH MaTeMaTHYeCKOro OObEeKTa, SIBJICHHS, MPOLECcCca, BBISIBICHUIO 3aBUCHUMOCTEH MeXay
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMU;

CaMoCTOSITENbHO (hopMyIHpoBaTh OOOOIIEHHUS U BBIBOABI MO pe3yjibTaTaM IPOBEAEHHOIO
HAOJIIO/ICHUsI, WCCIICIOBaHMS, OIICHUBATH JIOCTOBEPHOCTh IOJYYCHHBIX pE3YyJIbTaTOB, BHIBOJIOB U
000011IeHMI;

MIPOTrHO3UPOBATh BO3MOXHOE pa3BUTHE IMPOLECCa, a TaKXKe BBIABUIATh MPEIIONOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ nundopmanmeii:

BBISBJIATH JAePUIMTE WHPOPMAIMU, JAHHBIX, HEOOXOIUMBIX I OTBETAa HA BOMPOC M IS
pellIeHus 3a/1auH;

BBIOMpaTh ~ MHPOPMAIMIO W3  HWCTOYHMKOB  PA3IMYHBIX  THIIOB,  AHAJIU3HPOBATH,
CHUCTEMAaTHU3HPOBATh U UHTEPIPETUPOBATH MHPOPMAIIUIO PA3IMYHBIX BUIOB U (JOPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh HMH(DOPMALHIO, MPEACTABIATh €€ B PANIMUHBIX (OpMax, HIUTFOCTPUPOBATH
rpauvecKu;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIIHFHO CHOPMYIMPOBAHHBIM KPHTEPHUSIM.

KoMmyHukaTHBHBIEe yHUBepcaibHble yueOHbIe 1eliCTBHSA

Oo0menue:

BOCIIpUHUMATL U (I)OpMy.]II/IpOBaTB CYXKACHUA B COOTBETCTBUU C YCIOBUAMU U LICIISIMU O6HICHI/I$I,
SCHO, TOYHO, 'PAMOTHO BBIPaXaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M HMUCbMEHHBIX TEKCTaX, /1aBaTh
MTOSICHEHHS 110 X0y PEUIEHUs 3a/1a4¥, KOMMEHTHPOBATh ITOJIYYEHHBIN pe3yibTaT;

B XO/€ OOCYXJEHHUs 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TeMbl, HpOOIeMbl,
pemaeMoﬁ 3ala4i, BbBICKA3bIBATb HJACH, HALCJICHHBIC Ha IIOUCK PCHICHUA, COIMOCTABIATH CBOU
CYXKJEHUS C CYXIEHHSAMM JpYT'MX Y4YacTHHUKOB JaManora, oOHapyXWBaThb pa3IU4u€ U CXOJCTBO
MO3ULUHI, B KOPPEKTHON opMe GOpMyINpPOBATh pa3HOTrIacHsl, CBOM BO3PAXKEHUS;

IIPECTABIIATh PE3YNbTAThl pELICHHUs 3aJadd, »OJKCIIEpUMEHTA, WCCIEN0BaHUs, IPOCKTa,
CaMOCTOSITENIbHO BbIOMpaTh (pOopMar BBICTYIUIEHHS C y4€TOM 3ajad Mpe3eHTallud M OCOOEHHOCTEH
ayIUTOPHH.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIE el CTBUS

Camoopranu3anmusi:

COCTABJIATh IUIAH, QJITOPUTM PpEIICHUs 3a/Ja4M, BBIOUPATh CIOCOO pELIeHHs C Y4ETOM
UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBaTh U KOPPEKTHPOBATH
BapHUaHTHI PELICHUH ¢ y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, JMOLHOHAILHBIH MHTEJIEKT:

BJIaJIETh HABBIKAMU TO3HABATENbHOU pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUH M
MBICIUTENBHBIX TPOIECCOB, MX pEe3yJbTaTOB, BJIAJETh CIOCOOaMU CaMONPOBEPKH, CaMOKOHTPOJIS
IpoLecca U pe3yJibTaTa pelIeHHsl MaTeMaTHUeCKON 3a1a4H;

MpeIBUJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IIpH pEIIEHUWH 3a/add, BHOCUTH
KOPPEKTHBBl B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JIAHHBIX, HAWJIEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIH M YCIOBUSAM, OOBSICHATH MPHUUYUHBI JOCTHKCHUS UITH
HEIOCTHXKEHHS PE3yJIbTaTOB JAEATE]BHOCTH, HAXOIUTh OMIMOKY, JaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMmecTHast 1eATEIbHOCTD:

MOHMMAaTh U HCIHOJb30BATh IPEHMYILECTBA KOMAHIHOW M HWHIUBUAYAJIbHOW pabOTHl IpH
peleHny y4eOHbIX 3a/a4, IPUHUMATh 11eJb COBMECTHOH IEATENbHOCTH, IUIAHUPOBATh OpPraHU3alHIo
COBMECTHOH pabOThI, paclpeaessTh BUIbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOIecC U Pe3ysbTaT
paboThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFO/ICH;



y4acTBOBaTh B TPYNIOBBIX (opMax padoTel (0OCYXKIAeHUS, OOMEH MHEHUH, «MO3TOBBIC
IITYPMBI» ¥ UHBIE), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOU JEHCTBUS C IPYTUMHU
YjieHAMA KOMAaHJIbl, OIICHWBaTh KayeCTBO CBOEr0 BKJIAJa B OOHIMIA MPOIYKT IO KPUTEPHUSM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIbTATbBI

K xoniy o6ydenus B 10 kiaacce o0y4yaromuics: MOTYUYHUT CIACTYIOIIUE IPEIMETHBIC PE3yIbTAThI
[0 OT/EJIbHBIM TeMaM pabouell mporpaMmbl yueOHOro Kypca «Ajiredpa M Hadanaa MaTeMaTUYECKOIO
aHaIN3an:

Yucsia ¥ BBIYHCJIEHHUS:

CBOOOJHO ONEPUPOBATH IOHATUSAMM: pALMOHAIBHOE YUCIO, OECKOHEYHas MepuoandecKas
IpoOb, MPOLEHTHI, UPPALNOHATIBHOE YMCIIO, MHOXKECTBA PAllMOHAIBHBIX M JEHCTBUTEIBHBIX YHMCE,
MOJyJIb I€HICTBUTEJILHOTO YHCIIA;

NPUMEHSATh JpOoOW WM TPOLEHTHI JJIS pelIeHWs NPUKIAJHBIX 3a/a4 U3 pa3IMyHBIX OTpaciei
3HAHWUM U peajibHOM JKU3HU;

NPUMEHATh TNPHUOMKEHHBIE BBIYHMCICHUS, NPABWIA OKPYIJICHUS, NPUKHIKY W OICHKY
pe3yibTara BHIYUCICHUH;

CBOOOJHO OINEpPHUPOBATH TOHSATHEM: CTENEHb C IIeNbIM II0Ka3aTeleM, HCIOJIb30BaTh
HOJIXOASANYI0 (GOpMY 3alMCHU JEHCTBUTENBHBIX YHCEN [UIl pelIeHUs MPaKTHUYECKUX 3ajad |
MIPECTaBICHNS JAHHBIX;

CBOOO/JIHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATypaIbHOI CTENeHH;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIICHb C PALIMOHATIBHBIM ITOKA3aTeleM;

CBOOOJHO OIEPUPOBATH MOHATUAMU: JiorapudM UuUCIA, [JECATUYHBIE W HATypalbHbIC
Jorapu@msl;

CBOOOJHO OIEpPUPOBATh MOHATUSAMHU: CHUHYC, KOCHHYC, TaHI€HC, KOTAHTEHC YHCJIOBOTO
apryMeHTa;

OIIEpPUPOBATH MOHATHIMU: APKCUHYC, ApKKOCHHYC U APKTAHT'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsI U HEPABEHCTBA:

CBOOOJHO OIEPHPOBATH MOHATHAMM: TOXKIECTBO, YpaBHEHHE, HEPaBEHCTBO, PaBHOCHIIbHBIE
YpaBHEHHSI U yPaBHEHUS-CIIC/ICTBHUS, PABHOCHIIbHBIC HEPABEHCTBA;

MIPUMEHSATh Pa3IMYHbIE METO/IbI PEIIEHUS PAllMOHANBHBIX U APOOHO-PALMOHANIBHBIX YPaBHEHUH,
MIPUMEHSTh METO]] HHTEPBAJIOB JIJISl PEIICHUS] HEPABEHCTB;

CBOOOJHO ONEpUPOBATh MOHATUSMHU: MHOTOWIEH OT OJIHOW MEPEeMEHHOM, MHOTOWIEH C IeJIbIMU
KodQpunreHTaMu, KOPHA MHOTOWICHA, IPUMEHSITh JIEJICHHE MHOTOWIEHA Ha MHOTOWICH C OCTATKOM,
teopemy besy u Teopemy Buera juist perenus 3anad;

CBOOOJTHO OTIEpUPOBATH MOHATHSIMHU: CUCTEMa JIMHEHHBIX YpaBHEHWH, MAaTPHIIA, ONPEICITUTENb
MaTpuIbl 2 X 2 UM €ro Te€OMEeTPHUYECKUIl CMBICI, WCHOJIb30BaTh CBOWCTBA OompenenuTens 2 X 2 mis
BBIYUCIICHUS €T0 3HAYCHUS, IPUMEHSATh OTPEICTUTENH ISl PEIICHUS] CUCTEMBI IMHEHHBIX YPaBHEHHH,
MOJICJIMPOBaTh pealibHble CUTYallud C TIOMOIIBIO CHUCTEMBbl JHMHEWHBIX YPaBHEHHU, HCCIIEIOBaTh
MOCTPOSHHBIE MOJICIH C TIOMOIIBI0 MATPHIl M ONpEACTHUTENCH, HWHTEPIPETUPOBATh MOTYYCHHBINA
pe3yibTar;

HCIIOJIb30BaTh CBOMCTBA NEHCTBUI ¢ KOPHAMHU JJIsl MpeoOpa30oBaHUs BhIPAXKEHU;

BBINOJIHATE NPE0Opa30BaHUs YMCIIOBBIX BBIPRXKEHUH, COJEPKALIMX CTENEHU C PALMOHAIBHBIM
MIOKa3aTelneM;

UCIIOJIb30BATh CBOMCTBA JIOrapu(pMOB 115l TpeoOpa30BaHus JTorapu(MUIECKUX BBIPAKCHU;

CBOOOJHO ONEpUPOBaTh MOHATHSAMU: UPPALMOHAIBHBIE, MOKA3aTEIbHBIC U JIOrapU(pMHUUECKHUE
yYpaBHEHHsI, HAaXOIWTh WX PEUICHUS C IOMOIIBIO PAaBHOCWIBHBIX IEPEXO0J0B MM OCYIIECTBISSA
MPOBEPKY KOPHEH;

IPUMEHSTh OCHOBHBIE  TPUTOHOMETPHUYECKUE dopmynel g mpeoOpa3oBaHUS
TPUTOHOMETPHUYECKUX BBIPAKEHUI];

CBOOOJHO  ONEpPUPOBATH  TMOHATHEM:  TPUTOHOMETPUYECKOE  ypaBHEHHE, MIPUMEHSThH
Heo0XoaAnMBbIe (OPMYIIBI ISl PEILIEHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUN;



MOJICJINPOBaTh peallbHble CUTYallUHd Ha SA3bIKE alreOpbl, COCTABIATH BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA 110 YCJIOBUIO 3a/1a4M, UCCIEA0BATh ITOCTPOCHHBIE MOJEIN C MCIOJIb30BaHUEM ammapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO ONEPHPOBATH MOHATUAMU: PYHKLUSA, CIIOCOOBI 3a7jaHus (PYHKIIMH, B3aUMHO O0OpaTHbIE
¢byHKIMK, KOMIO3UIMA (DYHKIMHA, TpaduK (YHKIWH, BBHIIOJIHATH 3JEMEHTapHbIe NpeoOpa3oBaHUs
rpadukoB PyHKITUI;

CBOOOJHO ONEPHUPOBATH MOHATHIAMHU: 00JAaCTh ONMpPEeTCHHIs] U MHOXKECTBO 3HaUCHUH (pyHKIHH,
HYJIM (QYHKIMH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: YETHBIE M HEUYETHBIE (DYHKIUH, IepUOJUUECKUe DYyHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MHUHUMYMBI (QYHKIUH, HauOoOJbIIEe U
HaMMEHblIee 3HaYeHUe (QyHKIUHN Ha IPOMEXKYTKE;

CBOOOJHO ONEpPHPOBATh MOHATHUSAMH: CTENEHHAs (QYHKUMS C HATypaIbHBIM H  IEIBIM
nokasaresuem, rpaduk crerneHHoN (QyHKIMM C HATypaJIbHBIM M LIeJIBIM IOKa3aTeseM, rpaduk KOpHs N-
Oli cTeneHu Kak (PyHKIIUM OOpaTHOM CTENEHH C HaTypaJIbHBIM IOKa3aTelleM;

OIIEpUPOBATH MOHATUSAMU: JIMHEHHAsI, KBaJApaTUYHAs U APOOHO-IHHEHHAs (PYHKIUH, BBITOIHATH
AJIEMEHTAPHOE MCCIIEJOBAHUE U TOCTPOSHHUE UX TPaHKOB;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: IIOKa3aTelbHas W JiorapudmMuueckas (QYHKLUUH, HX
CBOWCTBA U TpaiKy, UCIOIH30BATh UX TPAPHKH IS PEIICHUS YPaBHEHUN;

CBOOOJHO ONEpUPOBaTh HOHATUSAMM: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeJesieHue
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh IpaMKU GYHKLUUH 1JI UCCIEI0BaHMSI IPOLIECCOB U 3aBUCUMOCTEN MPH peIIeHUH
3aad M3 JAPYrHX Y4YeOHBIX MPEIMETOB M pEalbHOW >KM3HHM, BBIpAXKaTh (HOpMyJIamMH 3aBHCHMOCTH
MEXy BEJINYUHAMY;

Hayana maTreMaTH4eCcKOro aHaImM3a:

CBOOOJHO ONEpPHpPOBATh MOHATUAMM: apHUpMeTHdecKas U TeoMeTpHyecKas Mporpeccus,
OEeCKOHEYHO YOBbIBaOIas TeoMeTpuYeckas IMporpeccusi, JUHEHHBIH M SKCIOHEHIHUAIbHBIA pOCT,
(bopMyIa CI0XKHBIX IPOLIEHTOB, UMETh IIPEJCTABICHUE O KOHCTAHTE;

HCIOJIb30BaTh IPOIPECCUH JIJISl PELIEHMSI pealIbHBIX 3314 IPUKJIaJHOTO XapaKTepa;

CBOOOTHO OIIepUpOBATH MOHSTHSMMU: II0CJIEI0BATENBHOCTD, crocoObl  3a/1aHUs
MOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OrpPAaHUYEHHBIE I1OCIIEI0BATEIbHOCTH, MOHHMAaTh OCHOBBI
3apOXK/IEHUS] MaTEMaTHYECKOT0 aHajIu3a KaK aHain3a O€CKOHEUYHO MalbIX;

CBOOOJHO OIEpPUPOBATh TOHATUSAMU: HENpPEphIBHbIE (QYHKIMHM, TOYKU pa3pbiBa TIpaduka
(byHKIMH, aCUMOTOTHI Tpaduka GyHKINY;

CcBOOO/IHO OMEpUPOBATH MOHATHEM: (YHKIUS, HENpPEpbIBHAA HA OTPE3KEe, NPUMEHSTh CBOWCTBA
HENpepbIBHBIX (DYHKIMI 151 peleHus 3a1ay;

cBOOO/IHO ONEpUPOBATh MOHITUSIMU: TEpBasi U BTOpas MPOU3BOJHBIE (PYHKIMH, KacaTelbHas K
rpaduky QyHKIUH;

BBIUUCIISATh MPOU3BOJIHBIE CYMMBbI, NMPOU3BEACHMS, YACTHOTO U KOMIO3MUIIMHM JBYX (YHKIIHM,
3HATh MPOU3BOHbIEC FTIEMEHTAPHBIX (DYHKIIHIA;

HCIIOIh30BaTh TEOMETPUUECKUN B (PU3UUECKHUI CMBICI TIPOU3BOTHOMN TSI pEIICHUS 3a/1a4.

MHoKecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MHOKECTBO, OTIEpalliy HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN almapar s ONMCAHMS pPEalbHBIX IPOLECCOB U
SIBIIGHUH, MIPU PELICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBATh MOHATHSIMHU: ONpEACICHHE, TEOpeMa, YpaBHEHHE-CIIECTBHE, CBOMCTBO
MaTEeMaTHYeCKOro 00beKTa, J0Ka3aTelnbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.



K xonmy o6ydenus B 11 kj1acce oOyJaromIMiics MOTYYUT CIACAYIOMIUE IPEIMETHBIC PE3YIbTaThI
10 OT/EIBHBIM TeMaM paboyeil mporpaMmbl y4eOHOro Kypca «Ajiredpa M Hadaisa MaTeMaTUYeCKOTro
aHaIM3a»:

Yncsa v BbIYUCIEHUSA:

CcBOOOIHO OINEpPUPOBATh MOHATUSMU: HATYPAJIbHOE U II€JI0€ YUCIIO, MHOKECTBA HATYpPaJIbHBIX U
LEJIBIX YHUCEJI, UCIIOIb30BaTh Mpu3Haku aenumoctu nenbix yucen, HOJ u HOK natypanbHbIX uncen
JUISl peLIeHus 3a/1a4, IPUMEHATh alropuTM EBKinaa;

CBOOOZIHO ONEpUpPOBAaTh IMOHSATHEM OCTaTKa 10 MOAYJIO, 3alMCHIBATh HATypalbHbIE YUCIIA B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJHO OMEPUPOBATH MOHATUSMU: KOMILJIEKCHOE YHCJIO U MHOMXECTBO KOMIUIEKCHBIX YHCEIl,
MIPEJICTaBIATh KOMIUIEKCHBIC YUCIIA B alreOpandecKoil W TPUTOHOMETPHUYECKON (opMe, BBITOIHATH
apudmeTryecKue onepanr ¢ HUMU 1 U300pa)kaTh Ha KOOPJIMHATHON TJIOCKOCTH.

YpaBHeHusI M HEPABEHCTBA:

cBOOOJIHO ONEPUPOBATh MOHATUSMU: HPPAIMOHANIBHBIE, TIOKAa3aTeNlbHbIE U Jorapudmuueckue
HEPaBEHCTBA, HAXOJAUTh UX PEIICHUSI C IIOMOIIBIO PABHOCHIHHBIX TIEPEXOIOB;

OCYIIECTBISATH OTOOP KOPHEH IPU PElIEHUU TPUTOHOMETPUIECKOTO YPAaBHEHUS;

CBOOOJTHO  OMEpUpPOBATH  MOHATHEM TPUTOHOMETPUYECKOE  HEPaBEHCTBO, IPUMEHSATH
HeoOxouMBbIe (HOPMYIIBI AJIsl PELICHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEpUPOBATh MOHATUSMU: CHUCTEMAa M COBOKYITHOCTh YpaBHEHUW W HEPABEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBl M CHUCTEMBI-CIEICTBUS, HAXOAUTh PEUICHUS CUCTEMBbl U COBOKYIHOCTEU
paIMoOHAIBHBIX, UPPANUOHABHBIX, TIOKA3aTeIIbHBIX U JIOTAPU(PMUICCKIX YPAaBHEHUH 1 HEPABEHCTB;

pelmars  paluoOHalbHBIE, HppalMOHANbHBIE, [OKa3aTelbHbIE, Jorapupmuueckue
TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, COJIEPKAINE MOYJIN U TTapaMeTPhl;

MPUMEHSTHh rpaguuecKkue METOJbl JUIs pelIeHHs YpaBHEHHH M HEpPaBEHCTB, a TakXKe 3ajad ¢
MapaMeTpamu;

MOJIETTUPOBATh peajbHbIe CUTYyallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHHS,
HEPAaBEHCTBA M MX CHCTEMBI II0 YCIOBHIO 3a/a4d, HCCIEN0BATh IIOCTPOCHHBIE MOJEIN C
MCIOJIb30BaHUEM anmapara anreOpbl, HHTEPIPETUPOBAThH MOTYUYCHHBII pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpadUKU KOMITO3UIIMHU (DYHKIUI C TTOMOIIIBIO 2IEMEHTAPHOTO UCCIIEIOBAHUS U CBOWCTB
KOMITO3HITUH ABYX (QYHKIIHIA;

CTPOUTH reOMETpUUECKHe 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM MIOCKOCTH;

CBOOOJTHO OTEPUPOBATH MOHITUAMU: TPAPUKUA TPUTOHOMETPHUUECKUX (PYHKITUI;

MPUMEHSITh (PYHKIUU AJI1 MOJICTHPOBAHUS U HUCCIIEIOBAHUS pealbHBIX MPOIIECCOB.

Hayana maTreMaTH4eCcKOro aHaImM3a:

MCIOJIb30BaTh MPOU3BOIHYIO JUIS UCCIeI0BaHUS (YHKIIMH HA MOHOTOHHOCTB M 9KCTPEMYMBI;

HaxOJUTh HauOOJIbIIIee ¥ HAUMEHbIIIEE 3HAUCHHS (PYHKITUY HETIPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO JUIsI HAXOXKJIEHUS HAWJYUYLIEro PEHIeHUs B NMPUKIAJHBIX, B TOM
YHUCJIE COLMAIbHO-3KOHOMHUYECKHX, 3a/ladax, JUIs OINpPEIENICHHs] CKOPOCTM M YCKOpPEHHs Ipoliecca,
3aiaHHOTO (PopMyson min rpaduxom;

CBOOOJTHO OIEPUPOBATHh MOHATHUAMH: TEPBOOOpaA3Hasi, OMPEACNEHHBIN HHTETpal, HaXOIUTh
MepBOOOPA3HBIE TIEMEHTAPHBIX (YHKIMI U BEIYUCIATH HHTErpal o ¢popmyne HetoToHa-JleliOnmIa;

HaxOJUTh IUIONIAIN TUIOCKUX GUTYP U 00BEMBI TEJ C TTIOMOIILI0 HHTETPAJIA;

MMETh TMPEJCTAaBICHUE O MaTeMaTUYeCKOM MOJEIMPOBAaHUM Ha NPUMEPE COCTABICHUSA
mudepeHInaTbHBIX YPaBHEHUI;

pemars TpPUKIATHBIC 3a7add, B TOM 4YHCIE COLUATbHO-JKOHOMHYECKOTO M (DHU3HUECKOTO
XapakTepa, CpeACTBAMUA MaTEMAaTHYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NPOrpaMmbl Bcero Ogl TPOJABHEIE pﬁaKanecmle o0pa3oBaTesbHbIE
pPadoThI padoThI pecypch
MHOXECTBO IEHCTBUTEIIBHBIX YACEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U o4 1 0
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHUH
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 0
IEJIBIM [TOKa3aTeIeM
Apudmernaeckuii KOpeHb N-0if CTENCHH.
3 15 1 0
HppanmonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 1 0
YpaBHEHHS
Jlorapudmuueckas GyHKIUS.
5 18 1 0
Jlorapudpmuueckue ypaBHEHUs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1 0
ypaBHEHHMSI
7 ITocnenoBarenbHOCTH U POTPECCUH 10 1 0
8 HenpepsiBable GpyHKuu. [IponszBoaHas 20 1 0
9 [ToBTOpeHue, 06001IeHNE, CUCTeMaTH3aIlUs 5 5 0
3HaHUHI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KIIACC

KoJsnvecTBO yacoB DJIeKTPOHHbBbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  IpaxTieckne (uudpossbie)
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 I/ICCJIGI[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1 0
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1 0
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1 0
TpuronomeTpruyeckue HepaBEHCTBA
WpparmonaibHbIe, TOKA3aTEIBHBIC H
4 24 1 0
norapuMUUecKre HEPaBeHCTBA
5 KomriekcHbie grcia 10 1 0
6 HatypanbHble u 1ebie urncia 10 1 0
CucreMbl paloHATBHBIX, HPPANUOHATEHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1 0
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1 0
9 HOBTOPGHI/IG, 000011IeHIE, CUCTEMATU3AIA 16 5 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO 4acos DJIeKTPOHHbIE
[1]
Jll[;-n Tema ypoka Bcero Kourpoanneie  Tlpaxtuieckue fI[:;‘?eHI/Iﬂ gg]?;gzil;feﬂbnme
padoThI padoTshI pecypee
1 [[MHO)KCUCTBO, onepauuy HaJl MHOKECTBAMU 1
1 UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHne TeopEeTHKO-MHOKECTBEHHOTO 1
amnmapara JIJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OECKOHEUYHBIE MTEPUONUECKUE TPOOH
6 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelieHus MPUKIAIHBIX 33124
v [Ipumenenue qpobeit 1 MPOLEHTOB JIst 1
pelIeHus MPUKIATHBIX 3a7a4
8 JlericTBUTENbHBIE YKCIIa. PallnoHaIbHBIE U 1
HpPpALOHATILHBIE YHCIIa
9 Ava/I(i)MeTI/IIIGCKI/Ie OIEPALNH C 1
JIEUCTBUTEIbHBIMHM YHCIIAMHU
10 Mo;v[ym; JIEMCTBUTEIIFHOTO YKClIa U €Tr0 1
CBOIiCcTBa
[TpubnuxEHHBIC BEIYUCIICHUS, TIPaBUIIa
11 OKpYTJIEHUS, IPUKUKA U OLICHKA 1
pe3ynbTaTa BEIYUCICHUN
12 OcHOBHBIE METO/IBI PELLIEHNUS LIENbIX U 1




13

14

15

16

JIpOOHO-PALlMOHAIBHBIX YPABHEHUN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PELICHHUS LIEIbIX U
JIpOOHO-PALIMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YJIeHa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

MHoOTro4JIeHBI ¢ TeNbIMEA KO3 QHUIIHeHTaMHU.
Teopema Buera

17
18

19

Pemienne cucreM IMHENHBIX YPABHEHUI
Pemienne cucreM IMHENHBIX YPABHEHUN
Marpuna cucTeMsl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpULbl 2X2, €ro
T€OMETPUUYECKHI CMBICII M CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

Onpenenurens MaTpuLel 2X2, ero
T€OMETPUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHUS

21

22

23

IIpuMeHeHne onpenenuTens s PeIeHs
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pelienne npukiiagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
Pemenne npukiiagHpIX 3a/1a4 ¢ HTOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KonTtponbHas padora: "PannonanbHble
ypaBHEHHU U HepaBeHCTBA. CrcTeMbl
JMHENHBIX YpaBHEHUN"

25

OyHKIMS, CTOCOOBI 3a/1aHUs () YHKITHH.




B3aumuo oOparHbie ¢pyHkimu. Kommosumms
byHKIII
I'paduk pynkumu. dnemMeHTapHBIC

26 N
npeoOpa3zoBanusi rpaduKoB QyHKITUHA
O06nacth onpeaesIeHus] © MHOYKECTBO

27 3HayeHud pynkuuu. Hynu ¢pyHkunum.
[TpoMexxyTKH 3HAK IMOCTOSTHCTBA
YeErHble 1 HEYETHBIC (DYHKITUH.

28 [lepuonnyeckue ¢pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKIIHH
MakcuMyMbl 1 MUHUMYMBI (DYHKIIHH.

29 Hawuboibiiee 1 HauMeHbIIIee 3HAUEHUE
(GYHKIIMHM HA TPOMEKYTKE

30 Jluneiinas, kBajpaTuuHas u 1poOHO-
nuHeHas GyHKIuu

31 DJIeMEHTapHOE MCCIICIOBAaHNE U
MOCTPOCHUE TPAPUKOB ITHX (QYHKITUH

32 DJIeMEHTapHOE UCCIICIOBAaHNE U
MOCTpOeHUe TpaduKOB ITHX HYHKIUI

33 CTeneHsb ¢ 1eNIbIM MoKa3aTeiaeM. buaom
Hrrotona

34 CTeneHsb C 1ebIM MoKa3aTenaeM. bruaom
Hrrotona
CrernenHast QyHKIUS C HATYPATBHBIM U

35 LIeNIBIM TToKa3aTeaeM. E€ cBoiicTBa u
rpadguk

36 KonTponbhas pabota: "Crenennas
¢dbynkmus. E€ cBoiictBa u rpaduk"

37 Apudmernueckuit KopeHb HaTypaJbHOU
CTEIEHH U €ro CBOICTBA

18 ApudmeTnueckuiit KOpeHb HaTypaIbHOU

CTEIIEHU U €0 CBOMCTRBA




39

40

[TpeoOpazoBaHys YHCIOBBIX BBIPAKECHUIH,
COJIepXKaIINX CTETIEHU U KOPHU
[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,
COJIepXKAIINX CTEIIEHU U KOPHU

41

42

43

44

[TpeoOpazoBaHs YHCIOBBIX BBIPAKECHUIH,
COJIEpXKAIINX CTETIEHU U KOPHU

Wppaunonanbuble ypaBHeHUs. OCHOBHbBIE
METO/Ibl PELICHHS UPPALMOHATBHBIX
ypaBHEHUI

Wppaunonanbuble ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS UpPAlMOHAIBHBIX
ypaBHEHU I

HppanuonaneHele ypaBHeHUs1. OCHOBHBIE
METO/Ibl PEIIEHUS UPPALMOHATIBHBIX
YpaBHEHUN

45

46

PaBHOCUIIBHBIE TIEPEXO/BI B PEIIEHUU
VUPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VPPALMOHAIIBHBIX YPaBHEHUI

47

48

PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU
MPPALMOHAIBHBIX YPABHEHUN
PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN
VPPALMOHAIIBHBIX YPABHEHUM

49

50

51

CaolicTBa U rpauK KOpHsI N-Oi CTENEeHU
Kak (DyHKIIMHU OOpaTHOM CTENEeHH ¢
HATYpaJIbHBIM ITOKa3aTelIeM

CaoiicTBa U rpaguK KOpHsI N-Oi CTENEeHH
Kak (DyHKIIMM OOpaTHON CTENEHH ¢
HaTypaJIbHbIM IOKa3aTeseM

KonTponbhas pabota: "CpolicTBa u rpapuk
KOpHsI N-oii creneny. MppannonanbHele
ypaBHeHHUA"




CrenieHb ¢ panrOHAJIBHBIM IIOKAa3aTCJIEM U

52 . 1
e€ cBoiicTBa

53 C:FCHCEIB C pallMOHAJILHBIM ITOKA3aTeNIeM H 1
e€ cBoiicTBa

54 C:FCHCI;IB C pallMOHAJILHBIM [10Ka3aTeNIeEM U 1
e€ cBoiicTBa

55 [oka3zatenbHast GpyHKIMS, €€ cBOIICTBA U 1
rpadguk

56 Hcnonb3oBanue rpagpnxa byHKIMN 715 1
pelIeHus ypaBHEHHHA

57 Hcnonb3oBanue rpagpnxa byHKIMN 715 1
pelIeHus ypaBHEHHHA
[lokasarenbHble ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUs TOKa3aTEIbHbBIX 1
ypaBHEHUI
[lokasarenbHble ypaBHEeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS TOKa3aTEIbHBIX 1
ypaBHEHU U
[lokazarenbHble ypaBHEeHUs. OCHOBHbIE

60 METO/Ibl PEIICHUS] TOKA3aTEIbHbIX 1
ypaBHEHHIA

61 Kontponbnas padota: "[lokazaTensHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudwm uncna. CBoicTBa jJorapudpma 1

63 Jlorapudwm ymncna. CBoicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa orapugpma 1

65 JlecsiTuuHble U HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYypaJIbHBIC JTIOTapH (MBI 1

67 [TpeoOpa3oBanue BRIpAKEHHUN, COACPIKAIIIX 1
norapudmsl

68 [TpeoOpa3oBaHue BRIPAKESHHUN, COACPIKAIIIX 1




JorapudMbl

[IpeoOpa3zoBanue BbIpaX)eHHI, Coep KaLUuX

69
Jorapupmbl

70 Jlorapudmuueckas GyHKIUA, €€ CBOWCTBA U
rpaduk

71 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U
rpaduk

72 Hcnonws3oBanue rpaibm(a byHKIUY 1S
pelieHus: ypaBHEHU I

73 Hcnonb3oBanue rpainKa byHKIMN 1715
pelieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

74 METOBI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/BI pEIICHUS JIoTapu(HMUIECKUX
YpaBHEHUN
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METO/Ibl PeIIeHUs JTorapuPMUIECKUX
YpaBHEHUHU

77 PaBHOCUIIBHBIE TEPEXO/IBI B PEIIEHUU
Jorapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TEPEXO/IBI B PEIICHUU
Jorapu(MUUECKUX YpaBHEHUN

79 KonTponsnas pabora: "Jlorapudmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHUS"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIOBOr0 apryMeHTa

82 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC

YHUCJIIOBOTO apryMEHTa




ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 1
YHCIIOBOTO apryMEHTa
Tpuronomerpudeckas OKpyKHOCTb,

84 OTpeIeJICHUE TPUTOHOMETPHUECKHIX 1
(GYHKLUH YHUCIOBOTO apryMEeHTa
Tpuronomerpudeckas OKpyKHOCTb,

85 OTpeIeJICHUE TPUTOHOMETPUUECKHUX 1
(GYHKLMH YUCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIbI 1

88 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 Hpeo6pa3033aHHe TPUTOHOMETPUUYECKHX 1
BBIpKEHU I

91 Hpe06pa30vBaHHe TPUTOHOMETPHUECKUX 1
BbIp)KEHUI

92 Hpeo6pa3033aHHe TPUTOHOMETPHUUYECKHX 1
BBIpOKEHU I

93 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKHUX 1
BBIpQKEHU I

94 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

95 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHNA 1

97 Pemenne TpuroHOMETpUYECKUX YPAaBHEHHUM 1

98 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHNA 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
KonTtponbhas pabora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aIaHUS 1




rocjienoBareibHocTel. Meton
MaTeMaTUYECKON MHIYKLIINU

MoHoTOHHBIE B OrpaHUYCHHBIC

103 MOCJIeIOBaTEILHOCTH. VIcTOpus aHamu3a
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yOpIBaroIasi reoMeTpuiecKas
nporpeccus

107 Cymma 6€CKOHejIHO yObIBarouiei
reOMeTPUUECKON porpeccuu

108 JIMHENHBIN U SKCIOHEHIIUATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX POLUEHTOB

109 JIMHENHBIN U DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopmMyiia CI0KHBIX IPOLIEHTOB

110 Vcnonb30BaHue NPOrpeccuu AJIs perieHus
peaJIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 'I'<OHTpOJ'II>Ha$I pabora:

ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpepbIBHbIE QYHKIIMU U UX CBOICTBa

113 Touka pa3pbiBa. ACUMNTOTHI IpaUKOB
byHKIMI

114 CpoiicTBa (h)yHKIIMI HENPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

117 MeTto1 UHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

118 Mertoa MHTEPBAJIOB JUIs pEIIEHUS




HCPaBCHCTB

[IpruMmeHeHue CBOMCTB HEMPEPHIBHBIX

119 . 1
GYHKIUH 1S peleHust 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX 1
GbyHKIMH 15 perenust 3a1a4

121 IlepBas 1 BTOpas npou3BOAHBIC (DYHKIIMH 1

122 Onpez[eneHI/IUe, FEOMETPUYECKUI CMBICTT 1
IPOM3BOIHOM

123 Onpez[eneHHf:, (bU3UYECKUI CMBICIT 1
IPOM3BOTHOM

124 YpaBHeHUE KacaTeIbHOU K rpaduKy 1
byHKIIUN

195 YpaBHeHHe KacaTeabHOU K rpaduky 1
byHKIIUN

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIUN 1

127 [Ipou3BoHbIE AIIEMEHTAPHBIX (HYHKIHN 1

198 [IpousBoiHAS CyMMBI, IPOU3BEACHHSI, 1
YaCTHOTO ¥ KOMIO3UIIUU (HYHKITUI

129 [IpousBoiHAS CyMMBI, IPOU3BEICHMS, 1
YaCTHOTO ¥ KOMITO3UIIUU (HYHKITUI

130 [TpousBoHAs CYMMBI, TPOU3BEACHNUS, 1
YaCTHOTO ¥ KOMITO3HIINA (hYHKITUH

131 Kountponbnas padota: "[IponsBognas” 1

132 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3ALIHS 1
3HaHuM: "YpaBHeHuUs"

133 [ToBTOpeHnue, 06001IeHNE, cCUCTeMaTH3aIUs 1
3HaHui: "OyHKIMK"

134 Wroroas KOHTpoJIbHAS paboTa 1

135 Wtoroas KOHTpoJIbHAS paboTa 1

136 [ToBTOpenue, 06001IEeHNE, cCUCTeMaTH3aIUs 1

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10




11 KITIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne Npou3BOJHON K
HCClIeIoBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCClIeIOBaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npou3BOJHON K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Npon3BOJHOM K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio PyHKIMN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIeKTPOHHbIE
nugposeie
oOpa3oBaTe/ibHbIE

pecypchl

IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxxnenne HarnOobIIero u
HaVMEHBIIIETO 3HAYEHUSI HENTPEPBIBHOU
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHON
(GyHKIIMU Ha OTpe3Ke

Haxoxxnenne HanOoJIbIIero u
HaVMEHBIIIETO 3HAYEHUSI HENTPEPBIBHON




(yHKIMH Ha OTpE3Ke

10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHOM
(GyHKIIMN Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHOU
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnaenue HaubosbIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PEIIeHus B
MPUKIIATHBIX 3a/1a4ax

14

15

[IpuMeHeHne MpON3BOIHOMN IS
HaXO0XKJICHUS HAaWTy4IlIero penieHus B
MIPUKJIAIHBIX 3a]ja4ax

[IpuMeHeHne poON3BOIHOM IS
OIIpEAEIIEHUS] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (GopMyson Hiu
rpaduKoM

16

17
18
19

IIpuMeHeHne MPOU3BOIHOM 11
ONPEIIEICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMyIoi U
rpaduxom

Komnozunus ¢pyHkimit

Komnoszunus ¢pyHkimit

Komnozunust pyHKIumi

20

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
I'eomeTpuueckue o6pas3sl ypaBHEHUH Ha
KOOPJAMHATHOM INIOCKOCTH

N R

[EEY

22

KontponbHas padora: "HccrnenoBanue




(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOM"

[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
1EpBOOOPA3HBIX

24 [TepBooOpasHbIie 3NIeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XICHHsI IEPBOOOPA3HBIX

o5 IlepBooOpa3Hble 1eMEHTAPHBIX (YHKIIUH.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpaia

27 Brruucnenue onpenenéHHoro HHTerpaa
o gopmyne HoroTona-JleiiOnuna

28 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleriOHuma

29 [TpumeHeHne UHTETpaa A1l HAXOXKACHUS
II0INAAeH IIOCKUX GUryp

30 [IpumMeHeHMe UHTErpana A1 HaXOXKACHUS
00bEMOB reOMETPUIECKHUX TET

31 [Ipumeps! pemennii quddepeHnaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemennit quddepeHInaIbHbIX
ypaBHEHUH
MaremMaTHueckoe MOJEINPOBaHHE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
auddepeHranbHbIX YpaBHEHUH

34 KontponsHas pabdora: "[leppooOpazHas u
nHTerpan”

35 Tpuronomerpuieckne GyHKIIUH, UX
CBOMCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TrpaduKu

37 Tpuronomerpuieckne QyHKIIUH, UX

CBOMWCTBA U TpapUKu




Tpuronomerpuyeckue GyHKIUU, UX

38 o
CBOWCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U TpaduKu
OT60p KOpHEH TPUTOHOMETPHUUECKHUX

40 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHIX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKONW OKPY>KHOCTH

44 Perienne TpUroHOMETpHUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

16 Perrenne TpUroHOMETpHUUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB
KonrtponsHas padora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIMH.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI pEeIICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PETICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METOABI PELLIEHUS




IMOKa3aTCJIbHBIX HECPAaBCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

52 MMOKAa3aTeIbHBIX HEPABEHCTB
53 OCHOBHBIE METOBI PEIICHUS
JorapupMHUUECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METOBI PELICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OcHOBHBIE METOBI PELICHUS
HUPPaIMOHATILHBIX HEPABEHCTB
58 OCHOBHBIE METOBI PEIICHUS
UppaIMOHAILHBIX HEPABEHCTB
59 OcHOBHBIE METOBI PELICHUS
UPPaIMOHATILHBIX HEPABEHCTB
60 OCHOBHBIE METOBI PEIICHUS
HppaIlMOHATILHBIX HEPABEHCTB
61 I'padmueckue metoab peieHus
UppalMOHANILHBIX YpaBHEHUI
6 I'padmueckue metoab petuieHus
HUPPAIMOHATLHBIX YPaBHEHUI
63 I'padmueckue MeToap! pettieHs
MOKa3aTeIbHBIX YPABHEHUI
64 I'padmyeckue MeToAbI perieHus
MMOKa3aTeIbHBIX HEPABEHCTB
65 I'padmyueckue MeTOABI peIICHUS
norapuMUYECKUX ypaBHEHUI
66 I'padmyeckue MeToAbI perieHus

Jorapu(MHUIECKUX HEPABEHCTB




67

68

69

70

71

72

I'paduueckue METOIBI pelICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmyueckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKUX
HEPABCHCTB

I'padmyeckue MeToabI peHieHUsS
MOKa3aTeIbHBIX U JorapupMUuecKux
HEPaBEHCTB

Kontponbnas padota: "HpparnmoHaibHbIe,
MOKa3aTeIbHBIC U JIOTapu(PMUIECKHe
HepaBeHCTBA"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUEcKas (popMbl 3arucu
KOMILIEKCHOT'O YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (popMbl 3anucu
KOMILIEKCHOI'O YHCia

75

76

Apudmernueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU
Apudmerrueckue onepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

78
79

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOM TNIOCKOCTH

®opmyna Myaspa. Kopuu N-oii crenenun




N3 KOMIIICKCHOI'O 4HcCia

®opmyna Myaspa. Kopuu N-oii ctenenu

80 1
13 KOMILJIEKCHOT'O YHUCIIa
[TpuMeHeHne KOMIUIEKCHBIX YHCEI JUIS

81 pereHust GU3NIECKUX U T€OMETPHUCCKHUX 1
3a1a4

82 KOHTR‘OHBHBJI pabora: "KomrmuiekcHsie 1
qucna

83 HatypanbHble u 1iesbie uncna 1

84 HarypanbHble u nenble ynucna 1

85 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
L[EJIBIX YUCEll

86 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LIETTBIX YUCEI

87 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
mensix yncen: HOJD u HOK

88 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
nensix yucen: HOJ[l u HOK

89 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
EJBIX YUCEI: OCTATKH [0 MOIYJIIO

90 [TpuMeHEeHHE TPU3HAKOB JICTUMOCTH 1
[EJIBIX YUCEI: OCTATKH 110 MOYJIIIO
[IpuMmeHeHne MPU3HAKOB AETUMOCTH

91 IENTBIX YUCEIT: aNropuT™ EBKiMma is 1
pelIeHus 3a/1a4 B LIEJIbIX YHCIaxX

92 KOHTR‘OJILHaS{ pabota: "Teopus nenbIx 1
qucen
Cucrema ¥ COBOKYITHOCTb YPaBHEHHM.

93 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI- 1
CJICJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHHI. 1

PaBHOCHUIbHEIE CUCTEMBI M CUCTEMBI-




CICOCTBUA

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

95 9 .
COBOKYITHOCTEM PAallMOHAJIbHBIX YPAaBHEHUN

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
YpaBHEHUU

OCHOBHBIE METOBI PEUICHUSI CUCTEM U
97 COBOKYITHOCTEH IMOKa3aTEIbHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH JIoTapu(hMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
100 COBOKYITHOCTEH JIOTapu(hMUIECKUX
ypaBHEHUH

[IpuMeHeHMe crCcTeM K peleHUI0
MaTeMaTHYeCKUX 3a/1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HayKH U peabHOM
KU3HH, UHTEPIPETALHNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HaAyKH U peabHOM
KU3HU, UHTEPIPETANNS TTOTYICHHBIX
pe3yJbTaToB

[IpuMeHeHre HEpPaBEHCTB K PELICHHIO
MaTeMaTHYECKUX 3a]1a4d U 3a/1a4 U3

103 pa3nuyHbIX 00JacTeil HayKH U peabHOM
KU3HH, UHTEPIPETANNS TTOTYICHHBIX
pe3yIbTaToB




Kontposbnas pabdora: "Cuctemsl
palMOHAIBHBIX, UPPALUOHATBHBIX

104 1
MOKa3aTEeNbHBIX U JIOTAPU(PMUUECKUX
ypaBHEHHUH"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamMu 1

106 PanmonansHble HEpaBEHCTBA C 1
rnapamMeTpamMmu

107 PanrionansHbIE CHCTEMBI ¢ TTapaMeTpamMu 1

108 HppanmonansHble ypaBHEHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

109 HppanmonaibHbIe CUCTEMBI C 1
rapameTpamMmu

110 [TokasarenpHBIC ypaBHEHUS, HEPABEHCTBA C 1
rapameTpamMmu

111 [TokazaTenbHbIC CHCTEMBI C TTapaMETPAMHU 1

112 Jlorapudmuueckue ypaBHEeHUS, 1
HEPaBEHCTBA C TTapaMeTPaMH

113 Jlorapudmuueckre CUCTEMBI C 1
napameTpamu

114 Tpuronomerpruyeckue ypaBHEHHUS C 1
napameTpamu

115 TpuronomeTpruyeckue HepaBeHCTBA C 1
rapameTpamu

116 TpuUroHOMETPUYECKUE CHCTEMBI C 1
napameTpamu
[TocTpoenue u uccienoBaHmue

117 MaTeMaTHIeCKNX Moieaei peabHBIX 1
CUTYaIUH C OMOIIBI0 YPaBHEHUN C
rapameTpamMmu
[TocTpoenue u uccnenoBaHue

118 MaTeMaTUYECKUX MOJIENEH peaabHbIX 1

CUTYallUil C MOMOIIBIO CUCTEM YPaBHEHUI




C mapameTpaMu

HOCTpOGHI/IC H UCCJIICOOBAHUC
MAaTCMAaTHUYICCKUX Moneneﬁ PCAJIBbHBIX

119 CUTYyallUi C IOMOIIBIO CUCTEM YpaBHEHUMN
C mapaMeTpamMu

120 KOHTpOHBHaSI”paﬁOTaZ "3amauu ¢
napameTpamu

121 [ToBTOpEeHME, 0000IIECHNE,
cucTeMaru3anus 3Hauui: "YpaBHenus"

199 [ToBTOpeHue, 0600IEeHNE,

cucTtemMaTusanus 3HaHuil: "YpaBHenus"

[ToBTOpeHue, 0600IEeHNE,
123 cucTeMaTu3alus 3HaHuil: "YpaBHEHHUS.
Cucremsl ypaBHeHU"

[ToBTOpeHme, 06001IIeHNE,

124 o "
cucTeMaTu3aius 3HaHuii: "HepaBeHcTBa
195 [ToBTOpeHME, 0000IIECHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencraa"
196 [ToBTOpenue, o6001IEHNE,

cucremarusauus 3Hanui: "HepaseHncraa"

[ToBTOpenue, 06061IeHNE,
127 cuctemaTtu3ainus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpenue, 0600IIEHNE,
128 cucteMaTtu3anus 3Hanuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 0600MIIEHNE,

129 cucreMmaru3anus 3Hanui: "IIponsBoanHas u
e€ npumMeHeHue"

[ToBTOpenue, 0600MIIEHNE,

130 cucTeMaru3anus 3HaHui: "MHTerpan u ero
IpuMeHeHue"




[ToBTOpeHME, 00001IECHNE,

131 o " 1
cucreMaru3anus 3HaHui: "OyHKIun
[ToBTOpeHue, 060061IeHNE,

132 Al n n 1
cUcTeMaTu3anus 3HaHui: "OyHKuun
[ToBTOpEeHME, 0000IIECHNE,

133 2 " !
cucreMaru3anus 3HaHui: "OyHKIun

134 HToroasi KOHTpOJIbHASA paboTa 1 1

135 HToroasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpeHME, 0000IIECHNE, 1
CHCTEeMaTH3alus 3HaHUI

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* MaTtemartuka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, FTeOMETPHSI.
Anrebpa u Hadalla MaTeMaTuueckoro ananusa, 10 kimace/ Komsirua FO.M..,
TkaueBa M.B., ®enopora H.E. u apyrue, AkiimoHepHoe 00I11eCTBO
«3marensctBo «lIpocBemienre»

* MaTteMaruka: anredpa v Hadajia MaTEMaTUYECKOTO aHaIN3a, FTEOMETPHSL.
AnrebOpa u Havasa MaTeMaTudeckoro ananmusa, 11 kmace/ Komsrua FO.M.,
TkaueBa M.B., ®enoposa H.E. u apyrue, AkiimoHepHoe 00IIECTBO
«3narensctBO «lIpocBemienre»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET






