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IHOACHUTEJIBHAA 3AIIUCKA

VYuebublil Kype «Anredpa 1 Hayalla MaTEMAaTUYECKOTO aHAIM3ay SBISETCS OJHUM U3 Haubosee
3HaYMMbIX B IporpaMMme cpegHero ooOmero oOpa3oBaHHUs, IOCKOJbKY, C OJHOM CTOPOHBI, OH
obecreyrBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl U3y4EHHs BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C Ipyroi
CTOPOHBI, (POPMUPYET JIOTHIECKOE M A0CTPAKTHOE MBIIIICHHE 00YJaIOINXCsl HA YPOBHE, HEOOXOJIMOM
JJIs1 OCBOCHUA I/IH(i)OpMaTI/IKI/I, O6H_I€CTB03HaHI/I$I, HUCTOPUH, CIOBCCHOCTH W APYIrux AWUCLMUILIMH. B
paMKax JJaHHOTO y4yeOHOro Kypca oOydaroIiuecs: OBIaJeBal0T YHUBEPCAIbHBIM S3bIKOM COBPEMEHHOMN
HayKH, KoTopasi GOpMyIHpYyeT CBOU TOCTUKEHUsS B MaTeMaTHUeCKol (opme.

VYuebubIil Kypc anreOpsl M Hadal MaTeMaTHYeCKOro aHalu3a 3aKJaJblBaeT OCHOBY JUIS
YCOICHIHOI'O OBJIAACHUS 3aKOHaAMU (1)I/ISI/IKI/I, XHUMHU, 6I/IOJIOI‘I/II/I, IIOHUMAaHUA OCHOBHBIX TCHIIGHI.IPIIZ
pa3sBUTHS SKOHOMHUKM M OOLIECTBEHHOW JKM3HM, IO3BOJISIET OPHEHTUPOBATbCSI B COBPEMEHHBIX
IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIOJIb30BaTh MX Ul JaJbHEHIIEro
0o0pa3oBaHMsl M B TOBCEJAHEBHOM XU3HU. B TO ke Bpems oBnajeHHe aOCTPAaKTHBIMU U JIOTHUYECKH
CTPOIrUMH KOHCTPYKIUAMH aﬂre6p1>1 U MAaTCMATH4YCCKOI'0 aHalM3a pPas3sBUBACT YMCHUC HAXOAUTHb
3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTHUHHOCTb, JOKA3bIBaTh YTBEP)KICHUS C IMOMOLIbI MHIYKIUH U
paccyxnaTh JIeyKTUBHO, HCIOJIb30BaTh OOOOIIEHHWE M KOHKpETHU3aluio, abCTparupoBaHHE U
aHaJIOTHIO, (OPMUPYET KPEATUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xome wusyuenuss yueOHOro Kkypca «Anrebpa M Hadajga MaTEeMaTHYECKOIO aHaIu3a»
o0yyaroIuecs: NoJy4aroT HOBBIM OIBIT PEHICHUs MPUKIAJHbIX 33/1a4, CAMOCTOSTEILHOIO IIOCTPOEHUS
MaTeMaTHYeCKUX MoJieNiell peabHbIX CUTYalui, HHTEPIPETALUHU MTOJYyYEHHbIX PEIeHUH, 3HAKOMSATCS
C NpuMEepaMu MAaTEMATUYCCKUX 3aKOHOM€pHOCTCI7I B MMpUpPOAC, HAYKEC U MCKYCCTBEC, C BbIAAIOIIUMUCSH
MAaTEeMaTUUYCCKUMU OTKPBITUAMU U UX aBTOpaMHu.

VY4ebHblil Kypc 001a1aeT 3HaUUTEIbHBIM BOCIIUTATEIbHBIM OTEHIIMAIOM, KOTOPBIH peanusyercs
KaK uepe3 y4eOHbIH MaTepHal, ciocoOCTBYIOIIMN (POPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK U
yepe3 cnenuuky ydeOHOW NesITeTbHOCTH, TPEOYIOmeH MPOJOKUTEIbHON KOHIICHTPAlMH BHUMaHHS,
CaMOCTOATCIBHOCTHU, aKKYPATHOCTU U OTBECTCTBCHHOCTH 34 HOJ'Iy‘ICHHI:Iﬁ pe3yibTar.

B ocHoBe Meroauku oO0ydeHus anredbpe M HayalaM MaTeMaTHYeCKOTro aHajau3a JIeXKHT
JesITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B crpyktype yueOHOro kypca «Anredpa M Hayajga MaTEMaTHYECKOTO aHAIINM3a» BBIJICICHBI
CIIEAYIONINE COMEPKATEITHHO-METOINIECKHE TMHNU: «HnCia u BEIMUCIEHUs», «OYHKIUN U rpadukmy,
«YpaBHEHUs U HepaBeHCTBay», «Havama MaTemaTmueckoro aHanusa», «MHOXeECTBa U JoTHKay». Bce
OCHOBHBIE COJIEpKATEIbHO-METOANYECKHE JINHUU U3Y4alOTCsl Ha MPOTSHKEHUM JABYX JIET 00ydeHHs Ha
YpOBHE CpeHero oo1iero o0pazoBaHusl, €CTECTBEHHO JAOMOJHASL APYT APYyra U MOCTENEHHO HACHIIIASICh
HOBBIMH TeMaMu WU pazgenamu. JlaHHbBI y4eOHBI Kypc SBISETCS HHTEIPATUBHBIM, IOCKOJIBKY
o0beauHseT B cebe cojepkaHue HECKOJIbKMX MaTeMaTH4eCKHUX AMCLUIUIMH, TaKUX Kak anreodpa,
TPUTOHOMETPHSI, MATEMaTUYECKUI aHaINU3, TEOPUsl MHOXKECTB, MaTeMaTHueckas Joruka u apyrue. Ilo
Mepe TOro Kak oOydaroluecsl OBJaAeBaloT BCE OoJiee MUPOKUM MaTEeMaTUUYECKUM allapaTroM, y HUX
MOCIeI0BAaTENbHO (HOPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTh MAaTeMaTHYECKYI0 MOJEIb
peanbHON CUTYyalluH, TPUMEHSATh 3HaHUS, [TOJyYeHHbIE IPU U3YYEHUU YU4eOHOTo Kypca, Ui pelieHus
CaMOCTOSITENTbHO C(OPMYIMPOBAHHOM MaTeMaTH4YecKOW 3ajjaud, a 3aTeéM HHTEepPHpPeTHPOBAaTh CBOM
OTBET.

CopepxarenpHO-MeTOIMYeCcKass JIMHUA «Yuclia U BBIYUCIEHHUS» 3aBepluiaeT (opMUpPOBaHUE
HaBBIKOB HCIOJIb30BAHUS JEHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOT'O OOILIEro
obpasoBanus. Ha ypoBHe cpenHero obmero oopasoBanusi 0co00e BHUMaHHe yaeasieTcss pOpMUPOBAHUIO
HAaBBIKOB pallMOHAJIbHBIX BI)I‘II/ICJIGHI/Iﬁ, BKIJIIOUAKOIIIHNX B ce0s1 UCITOJIL30BaHIE Pa3IMYHBIX (bOpM 3armucu
qucia, YMCHHUE [€JIaTb NMPUKUAKY, BBIIIOJIHATH HpI/I6J'II/I)KéHHI)Ie BBIYHCIJICHHA, OLICHUBATh YHCJIIOBBIC



BBIpaXEHUs, paboTaTh C MaTeMaTHYECKMMHM KOHCTAaHTaMH. 3HAKOMbIe OOYYarolnIuMcCsi MHOXECTBa
HaTypalbHbIX, IEJIbIX, PALMOHATBHBIX M JACHUCTBUTEIBHBIX YHUCEN JOIMOJHSAIOTCS MHOXXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxaoM M3 3ITUX MHOXECTB pPacCMaTpPUBAIOTCS CBOMCTBEHHBIE €MY
crenuguUecKue 3aauun U ONepalnu: IeJIeHUe HalleJI0, ONEPUPOBAHKUE OCTATKAMHU HAa MHOYKECTBE I[€JIbIX
qrcel, 0cOOble CBOWCTBA PAllMOHATIBHBIX U MPPALMOHANBHBIX YHcel, apu(MeTHdecKue ornepanuu, a
TaK)K€ M3BJICUYCHHE KOpHS HATYpajbHON CTENEHHM HAa MHOXXECTBE KOMIUIEKCHBIX uHcel. braromaps
MOCJIEIOBATEILHOMY PACHIMPEHUIO KPYTa UCIOIb3YEMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH HX
MPUMEHEHHUS IS PelIeHUsl pa3InyHbIX 3a/1a4 (popMHUpyeTcs Mpe/CTaBiIeHHEe O IUHCTBE MaTeMaTUKU
KaK HayKH U e€ poJiu B MOCTPOSCHUHU MOJIEJIel peaJbHOro MUpa, LIMPOKO UCIOIL3YIOTCS 000011IeHne
KOHKpETH3allus.

Jluaust «YpaBHEHUS U HEPABEHCTBA» PealM3yeTCs HAa MPOTSKEHUU BCETO OOYUYCHHSI Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus, MOCKOJIBKY B Kaxa0M paszeine [IlporpaMMel mpeaycMOTpEHO pelieHre
COOTBETCTBYIOIIUX 33/1a4. B pe3ysbTare 00ydaromuecs OBIaIeBal0T Pa3IMuHbBIMU METOIaMU PEIICHUS
paIMOHATIBbHBIX, WPPAIMOHAIBHBIX, IMOKA3aTeIbHBIX, JIOTapU(PMHUYECKHUX ¥ TPUTOHOMETPHUECKUX
ypaBHEHU, HEPABEHCTB M CHUCTEM, a TaKXKe 3ajiay, coeprKauux rnapamerpsl. [lonydeHHsie ymeHus
IIMPOKO HCHOJB3YIOTCS TMPU HCCIeNOBAaHUU (DYHKUUN C TMOMOIIBIO MPOU3BOJIHOM, MPU pEIICHUU
MPUKJIAIHBIX 33724 ¥ 33/1a4 Ha HAX0X/IeHWEe HAaHOONbIINX U HAMMEHbIIUX 3HaueHu QpyHkuuu. Jlannas
COJIepKaTeNIbHAS JIMHUS BKIIIOYAET B ce0s Takke (HOPMHUPOBAHHE YMEHUH BBITIONHATH PACUYETHI 10
dbopMyiaM, mpeoOpa3oBaHus PAIMOHATBHBIX, UPPAIIMOHATBHBIX U TPUTOHOMETPHUSCKHUX BBIPAKCHUH,
a TaKXKe BBIPAXECHHM, coAepkKalluX CTeNeHu U Jorapudmsel. brarogaps uzydeHuto anreOpanueckoro
MaTepuaiga MPOUCXOIUT JAajbHEHIlee pa3BUTHE AaNTOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIUICHUS
oOydaromuxcsi, (OPMUPYIOTCS HABBIKH JICIYKTUBHBIX PACCYXICHHH, paObOThI C CHUMBOJIBHBIMHU
(dhopMamu, TIpeICTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIC PABSHCTB U HEPABEHCTB. Anredpa
npeaiaraeT 3QpQeKTUBHbIE UHCTPYMEHTHI I PEIICHUs TPAKTHUYECKUX U €CTeCTBEHHO-HAYYHbIX 3a/1a4,
HaIJISIIHO JEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

CopepxarenbHO-MeTOIUYecKas JIMHUSA «DYHKIIUU U TpaQUKN» TECHO MEPeIuieTacTcs ¢ APYTuMU
JUHUSAMH y4e0HOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE 3a7a€T IMOCJIEI0BATEIbHOCTh HU3yUYEHUS
MaTepuana. l3yueHue cCTeneHHOW, MMOKa3aTeNbHOM, JOTapu(PMUUYECKOH U TPUTOHOMETPHUYECKHUX
GbyHKIUH, UX CBOMCTB U IpadUKOB, UCIIOJIb30BaHNEe (DYHKIIUHN AJIsl peleHus 3a7a4d U3 IPYrux y4eOHbIX
MPEAMETOB U PEATHbHOM JKU3HU TECHO CBSI3aHO KaK ¢ MaTEMAaTUYECKUM aHAJIM30M, TaK U C PEIICHHEM
ypaBHEHUW W HepaBeHCTB. [Ipu SToM Oosibllioe BHUMaHUE YACHSIETCS (POPMUPOBAHUIO YMEHUS
BBIpaXKaTh (OpPMyJIaMU 3aBUCHUMOCTH MEXAY Pa3IMYHBIMU BEITWYMHAMH, HUCCIEIOBaTh MOTyYeHHBIC
(GyHKIIUH, CTPOUTH UX rpaduku. Matepuain 3Toil coaepkaTeIbHON TMHUY HalleJIeH Ha pa3BUTHE YMEHUN
M HaBBIKOB, TO3BOJISIONIMX BBIpAXaTh 3aBUCUMOCTH MEXAY BEJIMYMHAMH B pazInyHON (dopme:
QHATUTUYECKOW, Tpaduueckoil u  cioBecHOW. Ero wu3yueHue CrnocoOCTBYeT  pa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIICHHI0 M KOHKPETHU3AIMH, HCIOIh30BAHUIO
AHAJIOTHM.

ConepxarenpHas JmHuS «Hauvama MaTeMaTWyeckoro aHaim3a» TO3BOJSIET CYIIECTBEHHO
pacCHIMpPUTh KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIIATHBIX 3a/1a4, JOCTYITHBIX 00yJalomUMCs, TaK KaK
y HUX TOSIBIISIETCS BO3MOXKHOCTD CTPOUTH TPaUKH CIIOKHBIX (DYHKIIUN, ONIpeesITh UX HAHOOJbIINE U
HAaUMEHBIIINE 3HAUCHUS, BEIYUCIATH MIIOMAAN QUTYyp U 00BEMBI TENI, HAXOUTH CKOPOCTH U YCKOPEHUS
mporeccoB. JlanHas cojaepikaTenbHash JIMHUS OTKPBHIBAET HOBBIE BO3MOXXHOCTH ITOCTPOCHHS
MaTeMaTUYeCKUX MOJIEICH peambHbIX CHUTYaIlMi, ITO3BOJISIET HAXOAWTh HAWJIydlllee pEIICHHE B
MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DPKOHOMMYECKUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYECKOr0 aHalu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (HOPMATbHO-TIOTUYECKOTO H
KpEaTUBHOTO MBIIIJIEHUS, YOPMUPOBAHUIO YMEHUM PACIIO3HABATH MPOSIBICHHS 3aKOHOB MaTEMaTHKH B



HayKe, TEXHUKE 1 UcKyccTBe. O0yUaronuecs y3HaloT O BBIIAIOIINXCS pe3yIbTaTax, MOJTy4YE€HHBIX B X0/1€
pa3BUTHS MAaTEMATHKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpbHo-MeToIMuecKast AUHUSL «MHOXECTBAa U JIOTHMKa» BKJIIOYAET B CEOSl 3JEMEHTHI
TEOpPUU MHOXKECTB M MaTeMaTHYecKOil JOTUKH. TeopeTHKO-MHO)KECTBEHHBIE MpPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIbHOW MaTeMaTHKW M TMpelaraloT HauOosee YHUBEPCAJbHBIN S3BIK,
O00BETMHSFOIINN BCE pa3/Ie)Ibl MATEMATHKU U € IPUIIOKCHU, OHH CBSI3BIBAIOT PAa3HBIC MATEMATHYECKUE
JTUCHUIUTUHBI U X MIPUJIOKEHUS B e1uHOe 1enoe. [1o3ToMy BaKHO JJaTh BO3MOXKHOCTH 00y4aroniemMycst
MMOHUMATh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MaTeMAaTUKH M HCIOJIb30BaTh €ro s
BBIPQKEHUSI CBOUX MBbICIEH. J[pyruM Ba)kHbIM MPU3HAKOM MATEeMAaTUKU KaK HAayKH cCleAyeT MPU3HATH
CBOWCTBEHHYIO €l CTPOrocTb OOOCHOBAaHWW W CIIEJOBAHUE OIPEACIEHHBIM IPABHUIAM TOCTPOSHUS
JI0Ka3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU MaTEeMaTHYECKOM JIOTMKH CIOCOOCTBYET pPa3BUTHUIO
JIOTUYECKOTO MBIIUICHUS OOy4YarolUXCs, MO3BOJIAET MM CTPOUTH CBOU PACCYXKJICHHUS Ha OCHOBE
JIOTUYECKHUX MpaBmil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIIJICHHUSI.

B yuebHOM Kkypce «AnreOpa W Hadansa MaTEeMaTHYECKOTO aHAIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOro MOJACIMPOBAHUS, KOTOpBIE MPU3BaHBI CIOCOOCTBOBATH (HOPMHUPOBAHHIO HABBIKOB
MIOCTPOCHUST MOJIENIel peallbHbIX CHUTYallMid, UCCIEIOBAaHUS ATHX MOJeNed ¢ MOMOUIbI0 ammapara
anreOppl ¥ MaTeMaTUYECKOT0 aHaln3a, WHTEPIPETAllMK MOTYYCHHBIX pe3ynbTaToB. Takue 3agaHus
BIUIETEHBI B Kb M3 PA3EIIOB MPOrPaMMBbI, TOCKOJIBKY BECh MaTepuall y4eOHOT0 Kypca IHUPOKO
WCIIONB3YETCS ISl pEelIeHUs] MPUKIAIHBIX 3anad. [Ipu pemeHun peanbHBIX NMPAKTHUYECKUX 3a]1a4
oOyuaroluecss  pa3BUBAlOT  HAONIONATENBHOCTh,  yYMEHHME  HAXOAUTh  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, UCIOJIB30BaTh AHAIOTHUIO, 0000IIaTh UM  KOHKPETU3HPOBATh Mpoliemy.
JesitenbHOCTh IO (POPMUPOBAHUIO HABBIKOB PELICHUS MPUKIIATHBIX 3a7a4 OPraHU3yeTcsl B MPOIecce
W3YYCHHS BCEX TeM Y4eOHOTro Kypca «Anredpa U Havajsa MaTeMaTHIeCKOTO aHATH3ay.

Ha u3yuenue yueGHOro kypca «Anrebpa u Havajga MaTeMaTHYECKOrO aHAlIM3a» OTBOAUTCS 272
yaca: B 10 kiacce — 136 gacoB (4 yaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEZACIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia ¥ BBIYHCICHUSA

Pammonanbueie uymncna. OOBIKHOBEHHBIE W JECATHYHBIE JpOOM, MPOLECHTHI, OCCKOHEYHBIE
nepuonudeckue apodu. IlpumeHenue npoOeil W MPOLEHTOB AJSl pEIICHUS NPHUKIAJHBIX 3a7ad U3
Pa3IMYHBIX OTpacieil 3HaHUW U peaJbHON KU3HU.

JlelicTBuTenbHble uucia. PanuoHanbHble W MppalUOHANbHblE 4YMcaa. ApupMmeTHyecKue
ornepanuy C JACUCTBUTEIbHBIMU 4YHUCIaMU. Moaysb JEHCTBUTEIBHOIO 4YHCIA U €ro CBOWCTBA.
[TpubnuxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKU/IKA M OIICHKA Pe3y/IbTaTa BEIYHUCICHUH.

Crenens ¢ nenbM nokazareneMm. bunom Herotona. Mcnonb3oBanue noaxozsueit popMel 3amnucu
JNEHCTBUTEIBHBIX YACEN [UIsl PELICHHs TPAKTUYECKUX 3a[1a4 U IIPEICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENIEHH U €0 CBOMCTBA.

Crenenb C panuOHaJIbHBIM IIOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm uncna. Coiictsa jorapudma. JlecsTuuHble U HaTypajbHbIE JIOTapUu(MBL.

CuHyC, KOCHMHYC, TaHI'€HC, KOTaHI'€HC 4YMCIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCJIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOKIECTBEHHBIE IPpe0Opa3oBaHus. Y paBHEHUE, KOPEHb YpaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUs U ypaBHEHUs-cleACTBUSA. HepaBeHCTBO, pellieHne HEpaBEeHCTBA.

OCHOBHbIE METOJBl PELIECHUS LEJIbIX U JAPOOHO-pAallMOHAIBHBIX YpPaBHEHHUH M HEPaBEHCTB.
MHorouseHsl OT OJHON IIepeMeHHOMU. JleeHre MHOroueHa Ha MHOIOWIEH ¢ ocTaTkoM. Teopema be3y.
MHorousieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COACPIKAIIMX CTEIICHH U KOPHH.

WppatmonansHeie ypaBHeHHs. OCHOBHbBIE METO/BI PELICHHS UPPAlMOHAIBHBIX YPaBHEHUH.

IlokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

IIpeoOpa3oBaHue BeIpaXKEHUH, COAECPIKAIINX JIOTApU(MBI.

Jlorapudmuueckue ypaBHeHus1. OCHOBHbBIE METO/IbI PEUICHMS TIOTapu(PMUUECKUX YPaBHEHUH.

OcHoBHblE  TpuroHomerpuueckue  (opmynsl. IlpeoOpazoBaHue  TPUTOHOMETPUUECKHUX
BBIpaXEHU. Pelenne TpuroHoMEeTpU4eCcKUX ypaBHEHU.

Pemenne cucreM JIMHEHMHBIX YpaBHEHHMH. Marpuua CUCTEMBl JIMHEWHBIX YpaBHEHMIA.
Omnpenenurens MaTpUlbl 2X2, €ro reOMETPUYECKUI CMBICT U CBOMCTBA, BBIYUCIEHHUE €0 3HAUEHUS,
MIPUMEHEHHUE ONpPENENIUTENs JJIsl PEIICHUs CUCTEMBbl JIMHEHHBIX ypaBHEHUH. PerieHue npukiaaHbIX
3aJ1a4 C MIOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHU. MccnenoBanne nocTpOEHHON MOJENH € TOMOIIBIO
MAaTpHIL U ONPEACITUTENEH.

[TocTpoeHne MaTeMaTHYECKHX MOJENIEH peaJbHOM CHUTyallud C IOMOIIBK) YPABHEHUH H
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI W HEPABEHCTB K PEHICHUIO MaTeMaTUYEeCKUX 3a/ay M 3a7ad U3
pa3nUYHbIX 001acTel HAYKU U peaIbHOM KHU3HH.

DOYyHKUMH U TPaPUKU

OyHKMs, crocoObl 3aganus GyHkuuu. B3anmuo oOpatubie ¢pyHkiuu. Komnosumus GyHKImii.
I'paduk Qynkunu. dnemeHTapHble IpeodpazoBaHus rpaduKoB QYHKIUH.

OO6nacte ompeneneHuss U MHOXecTBO 3HadeHMH ¢yHkumu. Hymn ¢ynxmum. ITpomexytku
3HaKonocTossHCTBa. Y&THble M Heu€THble ¢yHkimU. Ilepmommueckue @ynkuuu. I[IpomexyTku
MOHOTOHHOCTH (QyHKIIMU. MakcuMyMbl 1 MUHUMYMBI pyHKIMH. Hanbosnbliee 1 HauMeHbllee 3HaueHus
(GYHKIIUU Ha IPOMEXKYTKE.



Jluneiinas, KBagpaTuyHas WU JPOOHO-IMHEHHAs (YHKIUH. DJIEMEHTApHOE HCCIICIOBAaHHE H
MOCTPOCHHE UX IPaPHUKOB.

Crenennas (yHKIMS ¢ HATYpaJbHBIM U IIeNbIM MTOKa3aTeneM. EE cBoiicta u rpaguk. CBoiicTa
U rpaduK KOpHs n-0# cTeneHn Kak GyHKIHUN 0OpaTHOM CTENEHH ¢ HaTypaJIbHbIM IIOKa3aTesIeM.

IlokazarenpHast u Jsorapudmuyeckas (yHKIMH, MX CBOMCTBa W rpaduku. Mcmonb3oBanue
rpaduKoB PYHKIMIA U1 pELIeHUs] ypaBHEHUH.

Tpuronomerpudeckass OKpy>KHOCTb, OIpPEJEICHHE TPUTOHOMETPUUYECKUX (DYHKIHUN YHUCIOBOTO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCUMOCTH B pealbHbIX Ipoleccax U sBieHUsAX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Havyana maTteMaTH4ecKoOro aHajamusa

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUs IOCIEAOBaTEIbHOCTEH. MeToJ MaTeMaTu4ecKoi
UHOYKIMU. MOHOTOHHBIE M OIPaHUYEHHBIC IIOCIENOBATEIBbHOCTH. VcTOpusS BO3HHKHOBEHUS
MaTEeMaTHYECKOTo aHAJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmerndeckass 1 reoMeTpudeckas nporpeccuu. beckoHedHo yObIBaromiasi reoMeTpuyecKast
nporpeccusi. Cymma OecKOHEYHO yObIBaloIlel TIeoMEeTpUuYecKod mnporpeccud. JIMHEHHBIH U
SKCIOHEHIMAIBHBIA pocT. Yucino e. @opMyiia CI0KHBIX IPOLEHTOB. Vcnonp3oBaHue nporpeccuu A
peuIeHus pealIbHbIX 3a7a4 IIPUKIIATHOTO XapaKTepa.

HenpepoiBHble (QyHKIMH U UX CBoOWCTBA. TOYKH pa3pbiBa. ACHMIITOTH TPaguKOB (QYHKITHIL.
CpoiicTBa (yHKIMH HENpephIBHBIX Ha OTpe3ke. MeTox HHTEpBAIOB ISl pEIIEHUs] HEPABEHCTB.
ITpuMeHeHMe CBOWCTB HENIPEPBIBHBIX (DYHKLUMN IS peleH s 3a1au.

[lepBast u BTOpast nponsBoanbie GyHKIuU. OnpeaeneHne, reOMeTpHIECKUi 1 PU3NIECKUN CMBICIT
MIPOM3BOTHOM. Y paBHEHHE KacaTeIbHON K TpaduKy () yHKIUH.

[IpousBonHble 3meMeHTapHbIX (QyHKIMHA. [Ipon3BonHas CyMMBbl, HNpPOM3BEIEHUS, YACTHOTO U
KOMIIO3ULIMU (PYHKIUI.

MHoxkecTBa M JTOTHKA

MHOXeCTBO, Omeparid HaJ MHOXECTBaMH W HMX CcBouWcTBa. Jlmarpammbr Oinepa—Benna.
IIpuMeHEeHNE TEOPETUKO-MHOKECTBEHHOTO ammapara sl ONMCAHUs PealbHbIX IIPOLECCOB U SIBICHU,
IIPU PELICHNH 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CIEACTBHE, J10Ka3aTeIbCTBO,
PAaBHOCUJIBHBIE YPaBHEHHS.

11 KJIACC

Yncaa v BbIYUCIEHUSA

Harypanbnbie u nienbie yncina. [I[pumeHeHre Mpru3HaKoB IETMMOCTH IENbIX YUCell, HanOOIbIINN
obmwmit genutens (nanee — HOJl) u Haumenbiee obmiee kpatHoe (nanee — HOK), octatkoB o moysnto,
anroputMa EBKiHa UTs pemeHus 3a7a4 B IeNIbIX YUCIIax.

KomriekcHble uncna. AnreOpandeckas U TPUTOHOMETpHUYecKas ()OPMbI 3alCH KOMITJICKCHOTO
grcna. ApudmMeTndeckue onepanuu ¢ KOMIUIEKCHBIMU dnciamMu. M300paskeHrne KOMIUIEKCHBIX YHUCel
Ha KoopauHaTHOW miockoctu. @opmyna Myaspa. KopHu n-oii cTeneHd U3 KOMIUIEKCHOTO YHCIA.
[TpuMeHEeHHe KOMIUICKCHBIX YUCEI JUTS PEIICHUs (PU3MUSCKUX ¥ T€OMETPUYCCKHX 3aj1ad.

YpaBHeHHsI M HEPABEHCTBA

Cucrema M COBOKYIIHOCTh YpaBHEHHH M HEpaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U CHUCTEMBbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHHWW C TIOMOIIBI0 TPHUTOHOMETPHUECKOU
OKPYXHOCTH. Pelienue TpuroHoMeTpuIeCcKiX HEPaBEHCTB.



OcHOBHBIE METOBI PELICHUS TTOKA3aTENbHBIX U JIOTApU(PMUUECKIX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHATIbHBIX HEPABEHCTB.

OCHOBHbBIE METOJIbl PELIEHUS CHUCTEM U COBOKYIHOCTEH palMOHAIbHBIX, HpPpalOHAIbHbIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YPaBHEHHII.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMETPAMH.

IIpuMeHeHHe ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a1a4 U3
pa3NUYHBIX 001aCTe HAYKH U pPeaIbHOM KU3HH, HHTEPIPETalrs OTYYEHHBIX Pe3yIbTaToB.

DOyHKUMH U TPapuKu

I'paduk xommoszuruu Qyukouit. ['eomerpudeckne o00pa3bl ypaBHEHHWH M HEPABEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPpaUKH.

I'padmyeckue Meronbl pelieHuss ypaBHEHH W HepaBeHCTB. ['paduyeckue MeTOnbl pelieHus
3a/1a4 ¢ mapaMeTpaMH.

Hcnons3oBanue rpadukoB QYHKIUN AJI UCCICTOBAHMSI MPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIC
BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 APYrUX y4eOHBIX IPEIMETOB U PEATIbHOU XKU3HU.

Havana maTteMaTH4ecKoro aHajimsa

[IpumeneHne NPOM3BOAHONW K HCCIENOBAHUIO (YHKIMI HAa MOHOTOHHOCTH M AIKCTPEMYMBI.
Haxosxienne HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUN HENMPEPHIBHON (DYHKIIMHM HA OTPE3KE.

[IpuMeHeHne NpONU3BOAHOM I HAX 0K ACHUS HAWITy4YIEro peeHNs B IPUKJIAIHBIX 3a1a4ax, 1JIs
oTpeieNIeHUs] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOro (hOpMyIoi Win rpaduKoM.

[lepBooOpaszHas, OCHOBHOE CBOMCTBO mepBooOpa3HbiX. [lepBooOpa3HbIe 3lIEMEHTapHBIX
¢bynkuuid. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

NHuterpan. I'eoMmeTpudecknid CMBICI MHTErpana. BeluuciaeHue Onpenesi€HHOro MHTerpajla Io
dbopmyne Hetotona-Jleitbuuna.

[Ipumenenune wuHTErpana [Uisi HAXOXKACHUSA IUIOMAAe miaockux Quryp u  o0BEMOB
r€OMETPUYECKUX TEJI.

[Ipumepsl pewmeHuit guddepeHIManbHbIX YpaBHEHHH. MareMaTudeckoe MOJeINpOBaHHe
peabHBIX MPOLECCOB C MOMOILBIO AU(PepeHINaTbHbIX YPAaBHEHUH.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIU3A» (YIJYBJIEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIMU O0YUAIOIIErocsi Kak akKTUBHOTO U OTBETCTBEHHOI'O
YJieHa POCCHUUCKOro OOIIecTBa, MPEACTABICHUE O MAaTEMaTHYECKHMX OCHOBaX (YHKIIMOHHPOBAHUSA
Pa3NUYHBIX CTPYKTYp, SBICHHUN, MPOLEAYp TPa)XJAaHCKOTO o0IiecTBa (BBIOOPHI, OMPOCH U JIPYToOe),
YMEHHE B3aUMOJICHCTBOBATh C COLMATHHBIMA WHCTHUTYTAMH B COOTBETCTBUU C MX (DYHKIUSAMH U
Ha3HA4YCHHEM;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHICKON TPaXTAHCKONW HACHTHYHOCTH, YBAXECHHUA K TNPOLUIOMY U
HACTOSIIEMY POCCUHWCKON MAaTEMATHUKH, LEHHOCTHOE OTHOLIEHHE K JIOCTHIKEHHUSIM POCCUHUCKUX
MaTe€MaTUKOB U POCCUHCKOM MaTeMaTU4YeCKOW IIKOJIbI, UCIIOJIb30BAHUE 3TUX JIOCTUKEHUN B JPYTUX
HayKaX, TEXHOJIOTHSIX, cepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAaHHE JYXOBHBIX LIEHHOCTEH POCCHIICKOr0 Hapoja, cOpMHUPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUs, ITUYECKOr0 MOBEJCHUS, CBA3aHHOTO C IPAKTUYECKUM MTPUMEHEHUEM JOCTUKEHUN HAyKU U
JesITeNIbHOCThIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyIyIIero;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIKOYas 3CTETUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3aJa4y, PEUICHHUH, pacCyKICHHH, BOCIPUUMYHBOCTh K MAaTEMaTHYECKHUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHIMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCKHE 3HAHUS B MHTEpEcax 3/J0pOBOTO U
6e3omacHOro o0pasa *HU3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3[0POBbIO (310pOBOE IHUTaHUE,
cOamaHCHUpPOBAHHBIA PEKUM 3aHATUH M OTAbIXA, perylisipHas Qu3ndeckas aKTUBHOCTB), (U3NUYECKOe
COBEpIICHCTBOBAHUE MIPU 3aHATUSX CIIOPTUBHO-030POBUTEIBHON JESTENbHOCTHIO;

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTh K TPYAy, OCO3HAHHME IEHHOCTU TPYAOIIOOUS, WHTEpPEC K pa3IU4HbIM cdepam
npodeccCHOHANBbHON JEATENbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW W €€ MNPUIOKECHHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BHIOOP Oyaymied mpodeccru W peaan30BhIBaTh COOCTBEHHBIC >KU3HEHHBIC
IUIaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHUIO M CaMOOOpPAa30BaHMIO Ha
MPOTSHKEHUM BCEW KM3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEUIEHUM MPAKTHYECKUX 3a]a4
MaTeMaTUYeCKOW HalpaBJIE€HHOCTH;

7) IKOJIOrMY€eCKOr0 BOCIIMTAHMS:

cOPMUPOBAHHOCTh ~ DKOJIOTUYECKOW  KYJIbTYpPbl, IOHMMAaHHWE  BIUSHUS  COLMAJIBHO-
HKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHON CpeJibl, 0CO3HAHHE II100aIbHOTr0
XapakTepa SKOJOTHMYECKUX MpoOJieM, OpHEHTallMs Ha TPUMEHEHHWE MaTeMaTHYeCKHX 3HAHWH aIis
pelieHns 3a1a4 B 00J1aCTH OKpYXKarollei cpesibl, MIaHUPOBAHUE TTOCTYIKOB U OIIEHKU UX BO3MOXKHBIX
MOCTEACTBUM JJISI OKPY>KAIOIIEN CPENIBI;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HayKH M OOIECTBEHHOM NMpaKTUKH, MOHMMAHUE MaTeMaTHYeCKONM Hayku Kak cepbl 4eToBeueCKOn
NeSITEIbHOCTH, 3TANoB €€ pa3BUTUS U 3HAUMMOCTH JJI Pa3BUTHUS IIUBWIM3ALMU, OBJAJICHUE S3BIKOM



MaTEeMaTHKU U MaTeMaTH4eCKON KyJIbTYypOi KaKk CpeACTBOM IMO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISATh
MIPOEKTHYIO U UCCIIEI0BATENbCKYIO IEATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBble JlornyecKkue AeicTBHA:

BBISIBJIATh M XapaKTE€PU30BaTh CYILECTBEHHbIE MTPU3HAKK MAaTEMAaTUYECKUX OOBEKTOB, MOHITHUH,
OTHOLICHUH MEXAYy MOHATHAMH, (OPMYJIUPOBaTh ONpEIEICHHUs HOHATUM, yCTaHABIMBATh
CYIIECTBEHHBIN NpHU3HAK KiacCU(UKAIMK, OCHOBAaHMS Ui OOOOLICHHWS W CpPaBHEHHs, KPUTECPHH
IIPOBOJAMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OpPMYyIMpOBaTh M IPeoOpa3oBbIBaTh CYXKIEHHsS: YTBEPAUTEIbHBIE H
OTpULIATENIbHBIE, €IUHUYHBIE, YACTHBIE U O0IIHE, YCIOBHBIE;

BBISIBJIATH MATEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TPOTHBOPEUHs B (PaKTax, JaHHBIX,
HAOJIOACHUSAX W YTBEPIKICHHSX, IpeyiaraTb KPUTEPHH /IS BBIBICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieJIaTh  BBIBOJBl C MCIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITENbHO JOKa3aTeIbCTBA MAaTEMaTHUUECKUX YTBEP)KIEHUH (TpsMbIE U OT
IPOTUBHOI'0), BBICTpAaUBaTh apryMEHTAlLMIO, IPUBOAUTE MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBAThH
COOCTBEHHBIE CYXKJIEHUS U BBIBObI;

BBIOMpPATh CIIOCO0 pemeHus] yueOHOH 3amaun (CpaBHHBATh HECKOJIBKO BAapUAHTOB pEIICHUS,
BBIOMPATh HaHOOJIee MOIXOASIINN ¢ Y4ETOM CaMOCTOSTEIBHO BBICICHHBIX KPUTEPHEB).

Ba3oBble nccienoBarebcKkue JeHCTBUA:

HCIOJb30BaTh BOIPOCHl KaK MCCIEI0BATENbCKUM HHCTPYMEHT MO3HAHUA, (OPMYIUPOBAThH
BOTIPOCHI, PUKCUPYIOIINE TPOTHBOPEYHE, TPOOIeMy, YCTaHABIMBATh HICKOMOE U JAHHOE, (JOPMHPOBATH
TUIOTE3Y, apryMEHTHUPOBATh CBOIO MO3ULINIO, MHEHHE;

IIPOBOAUTH CaMOCTOSITENIBHO CIUIAHUPOBAHHBIN dKCIIEPUMEHT, UCCIEOBAHNUE 10 YCTAHOBIIEHUIO
0cOOEHHOCTEM MaTeMaTHYecKOro OOBEKTa, SIBJICHMs, MPOLECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBICHUSAMHU, TIPOLIECCAMU;

CaMOCTOSITENIbHO (hopMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM IPOBEAEHHOIO
HaOII0ICHUs, HUCCIIEI0OBaHMs, OLIEHHWBATh JOCTOBEPHOCTh IOJYYEHHBIX pPe3yJbTaTOB, BBIBOJIOB U
0000I11IeHHI;

MIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHE IPOLECCa, & TAK)KE BBIIBUraTh NMPEANOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanmeii:

BBIBJIATh Ae(UUIUTH MHPOPMALIMHU, JaHHBIX, HEOOXOAMMBIX JJIi OTBETAa HAa BONPOC M JUIS
pellIeHus 3a/1auH;

BbIOMpATh HH(OPMALIHIO U3 HCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh
Y MHTEPIIPETUPOBATh MH(OPMAIIMIO Pa3IMYHBIX BUJOB U (OPM Ipe/ICTaBICHHUS;

CTPYKTYpUpPOBaTh HH(OPMAIUIO, MPEACTaBIATh €€ B pa3luyHbIX (hopMax, WILIIOCTPHUPOBATH
rpaduyecku;

OLIEHHUBATh HAAEKHOCTh HH(DOPMAILIMU IO CAMOCTOSATENBHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

KoMMyHnKaTHUBHBIE yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA
O01menne:



BOCIPUHUMATH U (POPMYIHPOBATH CYXkACHUS B COOTBETCTBUH C YCIOBUSAMHU U LIETSIMU OOLICHMUS,
SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHMSI B YCTHBIX U NMUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUSI 110 X0y PEIIEHUs 3a/1a4i, KOMMEHTHUPOBATh MOJIYYCHHBIA PE3yNbTaT;

B X0/ie 00CYXACHHUS 33]]aBaTh BOIIPOCHI T10 CYIIECTBY 00CYkK/1aeMOil TeMbl, MPOOJIEMBbI, pelaeMoit
3a/lauM, BbICKAa3bIBaTh WJICH, HAICJICHHbIC Ha TOWCK pELICHUS, CONOCTaBIATh CBOU CYXICHUS C
CYXJCHHSIMH JPYTHX YYaCTHHKOB JHAlloTa, OOHAPYKMBATh PA3JIMYUE U CXOACTBO TIO3WIIMHA, B
KOPPEKTHOH opMme GopMyTupoBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHS;

MPEJICTaBIATh PEe3YNbTAaThl pEHICHHUs 3a/Jayd, OSKCIEpUMEHTa, WCCIEeOBaHUs, IPOCKTa,
CaMOCTOSITENILHO BbIOMpaTh (popMarT BBICTYIUICHHS C Y4€TOM 3ajay Mpe3eHTAluM U 0coOeHHOCTen
ayJIuTOPHH.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA

Camoopranuszaums:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a49H, BELIOUPATh CIIOCO0 pElIeHUS ¢ YIETOM UMEIOITIXCS
PECYPCOB B COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTUPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUH C
y4€TOM HOBOI MH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJICTh HABBIKAMH IT03HABATEIHHOW pEeIIEKCHH KaK OCO3HAHMS COBEPIIACMBIX JICHCTBUU H
MBICITUTEIIBHBIX TIPOIECCOB, MX PE3YJbTAaTOB, BJIAJIETh CIIOCOOAMHU CaMOIPOBEPKH, CaMOKOHTPOJIS
mpolecca 1 pe3ylibTaTa pelieHusl MaTeMaTHYeCKON 3a/1auH;

MpPEeIBUIIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTh IpPU pEIICHWH 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIESATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSITCNIBCTB, JTAHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa 1€ U yCIOBUIM, OOBSCHATH MPUUMUHBI JOCTHKCHUS WIIN
HEJOCTHKCHUSI PE3ybTaTOB JEATEIbHOCTH, HAXOAUTh OMIMOKY, JaBaTh OLICHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAas1 1eSITEJILHOCTD:

MMOHUMATh 1 HCTIOIH30BATh MPEUMYIIECTBA KOMaHAHON U MHINBUAYAIBHON PabOTHI TPH PEIICHUN
y4eOHBIX 3a/1a4, TPUHUMATH 11e]Ib COBMECTHOU e TeNIbHOCTH, TUIAHUPOBATh OPTaHU3AIIMI0O COBMECTHON
paboThl, pacnpenensiTe BUIbl pabOT, JOroBapUBaThCs, OOCYXAaTh IMPOLIECC U PE3yabTaT padoThI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

y4acTBOBATh B TPYMIOBLIX (hopMax paboThl (00Cyx)AeHHsI, 0OMEH MHEHUMN, KMO3TOBBIE IITYPMbI»
Y MHBIE), BBITIOIHATH CBOIO 4YacTh pabOThl M KOOPAWHHUPOBATH CBOM JEHCTBUS C JPYTHMMH YICHAMHU
KOMaH/Ibl, OI[EHUBATh KAY€CTBO CBOETO BKJIAJ[a B OOIIHIA TPOIYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
YY9aCTHUKAMH B3aMO/ICHCTBHUS.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy o0yuenus B 10 kjacce oOyyaromuiics MOJy4uT CiaeayIOUIe IpeIMeTHbIE Pe3yIbTaThl
10 OT/EJBHBIM TeMaM paboyeil mporpaMmbl yueOHOro Kypca «Ajiredpa M Hadanga MaTeMaTUYECKOTro
aHaJIN3a»:

Ymucia 1 BbIYUCICHUSA:

CcBOOO/IHO ONEPUPOBATH MOHATHIMU: PAllMOHATIBHOE YHUCII0, OECKOHEUHAsl TeproudecKast poob,
IIPOLIEHTBI, UPPALMOHAIBHOE YUCIIO, MHOKECTBA PALMOHAJIBHBIX U JEHCTBUTEIBHBIX UUCEN, MOIYJb
JNEMCTBUTEIBHOTO YUCIIA;

MPUMEHSITH IPOOU U MPOLIEHTHI ISl PeIIeHHUS MPUKIIATHBIX 33]1a4 U3 Pa3IMYHbIX OTpaciiel 3SHaHUH
Y peajbHOU KU3HU;



IIPUMEHATh NPUOIMKEHHBIE BBIYUCIICHNUS, TPaBUIIa OKPYTJICHUS, IPUKUIKY U OLIEHKY pe3yJibTaTa
BBIYHCIICHUI;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTEIIEHD C LIEJIBIM [T0KA3aTEIEM, UCII0JIb30BATh NOAXOISAIIYIO
(bopMy 3anucH JeHCTBUTENbHBIX YMCEN VI PELICHHs IPAKTUYECKUX 3a/1a4 U IPEACTaBICHUS JaHHBIX;

CBOOOJHO OIIEPUPOBATH MOHATHEM: apU(PMETHUUECKUI KOPEHb HATYpaJIbHOM CTENEHN;

CBOOO/IHO OIIEPUPOBATH MOHATUEM: CTENEHD C PALIMOHAIBHBIM I10KA3aTEIEM;

CBOOOTHO ONIEpUPOBATh MOHATHSIMH: JIOTapU(PM YuCIia, AECATUYHBIC U HATypAJIbHBIC TOTapU(MBL;

CBOOOJHO ONEPUPOBATH NOHIATUAMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC YMCIOBOI'0 apIyMEHTa;

OIIEpUPOBATh NOHATUAMHU: aPKCUHYC, APKKOCHHYC U apKTaHI'€HC YMCIOBOI'O apryMeEHTa.

YpaBHeHus U HepaBeHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSIMH: TOXAECTBO, YpaBHEHHE, HEPABEHCTBO, PaBHOCUJIbHBIE
YPaBHEHHUsI U yPaBHEHUS-CIIECICTBUS, PABHOCWIBHBIC HEPAaBEHCTBA;

IIPUMEHSATh Pa3IMYHbIE METO/IbI PEIIEHUS PAMOHAIBHBIX U APOOHO-PALMOHAIBHBIX YPaBHEHUH,
IIPUMEHSITh METOJI MHTEPBAJIOB JUIsl PEIICHUS HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSIMHU: MHOTOWIEH OT OJAHON NEPEMEHHON, MHOTOWIEH C LIEJIbIMU
KO3 pULIHEeHTaMU, KOPHU MHOT'OYJICHA, IPUMEHATH JIeJIEHUE MHOTOWIEHA HA MHOTOUWIEH C OCTaTKOM,
TeopeMy be3y u teopemy Buera s pemenns 3anay;

CcBOOO/JIHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JMHEMHBIX ypaBHEHH, MaTpula, ONpeAeIUuTENb
MaTpulbl 2 X 2 U €ro reOMeTPUUYECKUN CMBICI, MCIIOIb30BaTh CBOWMCTBA ONpeAenuTens 2 X 2 s
BBIYHCJICHUS €TI0 3HAYEHUS, IPUMEHATH OIIPEIEIUTENN Ul PELICHUs] CUCTEMbI JIMHEWHBIX YPAaBHEHUH,
MOJIEJIMPOBaTh PEAIbHBIE CUTYAallUH C IOMOIIBIO CHUCTEMBl JIMHEHHBIX YpPaBHEHUH, MCCIENO0BaThb
IIOCTPOCHHBIE MOJEJIM C TOMOIIbI0 MaTpPUIl U OIpeNeiIuTeNel, UHTEPIPETUPOBATh IOJyYEHHBIN
pe3yJbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU /7S IpeoOpa30BaHUs BEIPaKEHU,

BBINOJIHATE NIPE0Opa30BaHUs YUCIIOBBIX BBIPRKEHUH, COJAEPXKALIMX CTEHNEHU C PALMOHAIbHBIM
[I0Ka3aTeleM;

HCII0JIb30BaTh CBOMCTBA JJorapuMoB JIsl MpeoOpa3oBaHUsl IOTapU(PMUUECKUX BbIPAXKEHHUI;

CBOOOJHO ONEepUpPOBaTh MOHATHSIMU: UPpPALMOHAIbHBIE, MOKAa3aTeIbHbIE U JIOrapu(pMHUUYECKHUe
YPaBHEHUs, HAXOUTh UX PELICHHMSI C TOMOLIbIO PAaBHOCHIIBHBIX IIEPEXO0I0B UIIH OCYILECTBIISASA IPOBEPKY
KOpHEH;

MIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE bopMyIbl TUIs npeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAXKEHUI;

CBOOO/THO OIIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHUE, IPUMEHATh HEOOXOJMbIe
(bopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHUI;

MOJIETTMPOBATh peajbHble CUTYallMU Ha SI3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, YpaBHEHMS,
HEPABEHCTBA I10 YCIOBHUIO 3a/1auM, UCCIEA0BATh IIOCTPOCHHBIE MOJEIN C MCIOJb30BaHUEM ammapara
anreOpsbl.

DOyHKIUH U TPaQUKH:

CBOOOJTHO OTIEPUPOBATH MOHATUIMU: (HYHKIIHS, CTIOCOOBI 3aaHus (DYHKITNH, B3aMHO OOpaTHBIE
¢byHKIMK, KOMMO3UIMS (PYyHKIMHA, rpaduK (YHKIMH, BBIIOTHATH 3JI€MEHTapHbIE MpeoOpa3oBaHUs
rpaduKoB PyHKIIHIA;

CBOOO/IHO ONEPUPOBATH MOHATUAMU: OOJIACThH OIMpPENEICHHUS] U MHOXKECTBO 3HaYCHUHN (QYHKIINH,
HYJIU QYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEpUPOBATh MOHATUAMU: YETHBIE M HEUETHBIE (PYHKLNH, IEPUOANYECKUE (PYHKIINH,
MPOMEXYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl W MUHUMYMBI (QYHKIUH, HauOoJbllee U
HauMeHbllIee 3HaYeHNe PYHKLINUN Ha TPOMEKYTKE;



CBOOOJHO ONEPUPOBATH OHIATUAMU: CTETIEHHAs! PYHKLUS C HATYpalbHbBIM U LIEJIbIM [TOKa3aTeIeM,
rpaduK cTeneHHON (YyHKIMHU C HATYPaJbHBIM H LENbIM [TOKa3aTeneM, TpaduK KOpHS N-0i CTENeHN KakK
(byHKIMK 0OpaTHOM CTENEHH ¢ HATYpAJIbHBIM MTOKa3aTesIeM;

OIIEpPUPOBATH MOHATUSAMU: JIMHEHHAsI, KBaJApaTUYHAs U APOOHO-IHHENHHAs (YHKLUH, BBITOIHATH
3JIEMEHTAapHOE MCCIIEJOBAHNE U ITOCTPOEHHUE UX IpaUKOB;

CBOOOHO ONEPUPOBATh MOHATUAMHU: TIOKa3aTeIbHas 1 JorapudMudeckas GyHKINHU, UX CBOHCTBA
U TpaduKH, UCTIONB30BaTh UX IpaUKH I PELICHUs] ypaBHEHUH;

CBOOOJHO ONEpUPOBaTh MOHATUSAMH: TPUTOHOMETPUYECKAs OKPYXKHOCTb, OIpeJesIeHUE
TPUTOHOMETPUUECKUX (DYHKLIMN YUCIOBOrO apryMeHTa;

MCIOJIb30BaTh TpaduKu PYHKUIUH AJIS UCCISTOBAHMS MTPOLIECCOB U 3aBUCUMOCTEN MPH PEIICHUH
3a7a4 U3 JPYrux y4eOHBIX MPEIMETOB U PEANbHOM KU3HH, BBIPAXKATh (POPMYIIaMU 3aBUCHMOCTH MEXKIY
BEIIMYMHAMU;

Hayana maTeMaTH4ecKoro aHajIn3a:

CBOOOJHO OINEPHPOBATH MOHATHUSAMH: apHU(PMETHUYecKas W TEeOMETpHYEeCKas IPOrPecCHs,
0eCKOHEYHO YOBbIBaroIIass TeOMETpUYECKas IMPOTPEcCHs, JHUHEWHBIM M OSKCIIOHEHIUAIBHBIA POCT,
(bopMya CI0XKHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH IS PELLICHUS PeabHbIX 3aau MPUKIAHOTO XapaKTepa,;

CBOOOJHO  ONEpUPOBaTH  MOHATUSMH:  TOCJIEJOBATENBHOCTb,  CIIOCOOBI  3aJaHHS
MOCJIeIOBATEIHHOCTEH, MOHOTOHHBIE W OTPAaHMYCHHBIC IIOCIIEOBATEIBHOCTH, MOHUMATh OCHOBBI
3apOXKIEHUS] MaTEMaTHYECKOIr0 aHajIu3a Kak aHaiuu3a 0€CKOHEUYHO MallbIX;

CBOOOJHO OIEPUPOBATH MOHATUAMU: HENpepbIBHbIE (YHKLUUHU, TOYKU paspbiBa rpaduka
¢byHKIMH, aCHMOTOTHI Tpaduka GyHKINH;

CBOOOJHO OTEpHPOBATH MOHATHEM: (YHKIHWsS, HETPEPhIBHAS HA OTPE3KEe, PUMEHSITHh CBOIMCTBA
HeNpepbIBHBIX (DYHKIMHA 1J1s1 peleHus 3a1ay;

CBOOOJHO ONEpHPOBATh NOHATUSMU: NE€pBasi U BTOpasi NPOM3BOJHbIE (QYHKIIMHU, KacaTelbHas K
rpaduKy QyHKIUH,

BBIYUCIIATH TPON3BOIHBIC CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMITO3HUIINHU ABYX (DYHKIIUH, 3HATH
MIPOU3BO/IHBIE 3JIEMEHTAPHBIX (YHKILUH;

HCIOJIb30BATh TEOMETPUUYECKHH U (PU3NUECKUI CMBICT IPOU3BOIHOM /TS peILieHHs 3a/1ay.

MHo:xecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMU: MHOXECTBO, OTIEPAIINY HaJl MHOKECTBAMH,

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar i ONMCAaHUS pPEalbHBIX MPOLIECCOB U
SIBJICHUM, TIPU PEIIEHUH 3a]1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUpPOBATh MOHSATHIMHU: ONpE/eSIieHHE, TeOpeMa, YpaBHEHHE-CIIE/ICTBHE, CBOMCTBO
MaTeMaTHYeCKOTo 00BeKTa, J0KAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.

K koHiy 06ydenus B 11 kiaacce oOyyaromuics NOTYYHUT CIeIyIOIUE IPEIMETHbIE Pe3yIbTaThl
[0 OT/EIBbHBIM TeMaM pabodell mporpaMmbl yueOHOTro Kypca «Ajiredpa M Hadanaa MaTeMaTUYeCKOIro
aHAIH3a»:

Ymucia 1 BbIYUCICHUSA:

CBOOOJTHO OIEPUPOBAThH MOHATUAMU: HATYypaJIbHOE U LIEJI0€ YMCII0, MHOXKECTBA HAaTypalbHBIX U
LEJIBIX YHCEell, UCIIONIb30BaTh MpHu3Haku aenumoct nensix yrcen, HOJ u HOK nHaTypanbHbIX umncen
IUTSL peIIeHNs 3a1a4, IPAMEHSTh anropuT™ EBkinna;

CBOOOJHO ONEpUPOBATh TMOHSATHEM OCTaTKa IO MOJMYJIO, 3alMChIBaTh HATypalbHBIC YHCIa B
Pa3IUYHBIX MO3UIMOHHBIX CHCTEMaX CUMCIICHUS;

CBOOOJHO OMEpUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIUIEKCHBIX YHCE,
MPEJCTaBIATh KOMIUIEKCHBIE YHCIa B alreOpandecKod M TPUTOHOMETPHUYECKOW (opMe, BBHIITOIHATH
apu(MeTHIECKUE OTIepaIlii C HIMHU B U300pakaTh Ha KOOPIMHATHOM TIIOCKOCTH.



YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHSIMU: UPPALMOHAIBHBIE, MOKA3aTEeIbHBIC U JIOrapH(pMHUYECKUE
HEPABEHCTBA, HAXOAUTh UX PELICHHSI C TIOMOLIbIO0 PABHOCUIIBHBIX [1€PEXO/I0B;

OCYLLECTBIIATh OTOOP KOPHEH MpH pelieHMH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOJHO  OIEpPUPOBaTH  IOHSITHEM  TPUTOHOMETPUUYECKOE  HEPABEHCTBO, IPUMEHSThH
HE00X0AuMBbIe (POPMYITBI ISl PEIICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOZIHO OIEPUPOBATh MOHATHUSAMU: CUCTEMA U COBOKYIHOCTb YPABHEHMH M HEPAaBEHCTB,
PaBHOCWJIBHBIE CHUCTEMBI U CUCTEMBI-CIEJCTBHUS, HAXOIUTh PELICHUS CUCTEMbl UM COBOKYIHOCTEH
palMOHANIBHBIX, UPPALIMOHATIBHBIX, IIOKA3aTENbHBIX U JOrapu(pMHUUECKUX YPaBHEHUN U HEPABEHCTB;

pemaTb  panUoOHANbHBIE, UpPpAlMOHAJIbHBIC, IOKa3aTeNbHbIC,  JOTapU(PMHUECKHUE |
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEpKAIKe MOYJIN U ITapaMeTphl;

IPUMEHATHh Ipaduyeckue METOAbl JUIsl PEelleHHs] YpaBHEHUM M HEpaBEHCTB, a TaKKe 3a1ay C
napameTpamy;

MOJICIMPOBATh pealibHbIe CHTYallud Ha S3bIKEe aireOpbl, COCTABIATH BBIPAKECHUS, YpPaBHEHUS,
HEpPABEHCTBA U HUX CHUCTEMbl [0 YCJIOBHMIO 3aJaud, HCCIEAOBATh IIOCTPOCHHbIE MOJEIH C
HCIOJIb30BaHUEM alllapaTa aireopbl, MHTEPIPETUPOBATh IOJIyYEHHBIN pe3ybTar.

DOYyHKUMH U rPpapuKu:

CTPOUTH TPaPUKU KOMITO3UIIMH (DYHKIMIA C TOMOIIBIO SJIEMEHTAPHOTO UCCIICTOBAHMS U CBOMCTB
KOMITO3UIIUH JIBYX (YHKIUH;

CTPOUTH TeoMeTpHUUecKre 00pa3bl YpaBHEHUH M HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATHIMHU: I'paMKU TPUTOHOMETPHUECKUX (DYHKIIMH;

MPUMEHATHh (PYHKIUH [T MOJEITUPOBAHMS U UCCIIEIOBAHUS PEATBHBIX TPOIIECCOB.

Havyana maTeMaTH4eCcKOro aHajmu3a:

UCIOJIb30BATh MPOU3BOJHYIO ISl UCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTb U SKCTPEMYMBI;

HaXO/AUTh HanOoJIbllIee U HAaMMEHbIIIee 3HaUeHUs (PYHKIIMN HENPEPBIBHON Ha OTPE3KE;

HCIOJIb30BaTh MPOU3BOJHYIO /ISl HAXOXKJIECHUS HAWIYYIIEro PElIeHUs B MPHUKJIAJHBIX, B TOM
quclie COLUAIbHO-IKOHOMUYECKUX, 3aJadax, JUIsl ONpPEJENIEHUs CKOPOCTH M YCKOpPEHHs Ipoliecca,
3aJJaHHOTO (POPMYJION MM rpaduKoM;

CBOOOJHO ONEepUpOBaTh MOHATHSAMU: IMEepBOOOpa3Has, ONpPENeNEHHbI HHTErpan, HaxoIUTb
epBOOOPA3HbIE 3JIEMEHTAPHBIX (QYHKIMI U BBIYUCIATH UHTErpai no ¢popmyie HetoTona-JleliOnua;

HaXOJUTh IJIOLIAAN MJIOCKUX (GUTYp U 0OBEMBI TEJ C TOMOLIBI0 HHTETpalla;

UMETb TPEACTABICHUE O MaTEMaTHYEeCKOM MOJEIMPOBAHMM Ha IPHUMEPE COCTABJICHHUS
muddepeHInanbHbIX YpaBHEHUH];

pelmars NpUKIAJHBIE 337auyd, B TOM 4YHCIIE COLHAIbHO-3KOHOMHMYECKOTO U (PU3MUECKOTO
XapakTepa, CpeIcTBaMi MaTEMaTHUECKOIo aHaJIn3a.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyectBo yacos DJIEeKTPOHHBIE
Ne HaunmeHnoBanue pasjaejioB U TeM (undposbie)
n/n NPOrpamMMmbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/bHbIEC
padoThI padoThI pecypesI
MHOXECTBO IEUCTBUTEIIBHBIX YHCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U 4 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
) Oynkiun u rpaduku. CrenenHas GyHKIUs C 2 |
L[eJIbIM TIOKa3aTesIeM
3 ApudmeTndeckuii KOpeHb N-0il CTETICHHU. 15 |
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 |
YpaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 |
JlorapudmMuueckne ypaBHEHHs
6 Tpuronomerpruyeckue BeIpakeHUs U ” |
YpaBHEHUs
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

11 KUIIACC




KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uu¢posbie)
n/n NPOrpamMmbl Bcero Konrponburie  Ilpaxrireckue o0pa3oBaTe/bHbIEC
padoTsbI padoThI
pecypcsl
| HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 2 |
MIPOU3BOIHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduku TpUTOHOMETPHUYECKUX (HYHKIIHH. 14 |
TpuronomeTpuueckre HEPaBeHCTBA
4 UppatnmonansHble, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HEPaBEHCTBA
KomrnekcHbie uncna 10 1
HarypanbHble u niensle yucna 10 1
CucreMsl pallioHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne
Tema ypoka KouaunvecTBo
n/n
4acoB

1 MHO€eCTBO, ONepaliy HaJl MHOKECTBAMU M UX CBOMCTBA 1

2 JHuarpammsl Diinepa-Benna 1

3 [IpumeneHne TeoOpeTUKO-MHOKECTBEHHOTO armnapara JJisi peleHus |
3a;aq

4 PanyoHansHEIE YnCa. 1

5 OOBIKHOBEHHBIE U IECATHYHBIE IPOOH, MPOIICHTHI, OECKOHEYHBIC |
MEPHOINIECKHE IPOooH

6 [IpuMeHneHnue npoOeli U MPOLIEHTOB ISl PEeIICHUS MPUKIIATHBIX 3a/1a4 1

7 JlelicTBUTENBbHBIC YKCIIA 1

8 ParnmonanbsHble ¥ UppallMOHAJIBHBIC YKCIIA 1

9 ApudmeTrdecKkne oneparuu ¢ I1eHCTBUTSIBHBIMU YHCITAMH 1

10 Moaynb AeMCTBUTENBHOIO YHUCIIA U €r0 CBOMCTBA 1

1 [TpuOnmkEHHBIC BRIYUCIICHUS, TIPABUJIA OKPYTJICHHS, TPUKUIKA |
OIICHKA PE3yJIbTaTa BHIYMUCICHHI

12 OCHOBHBIE METO/IbI pELIECHHUS LIENbIX YPABHEHUN U HEPABEHCTB 1

13 OcCHOBHBIE METOBI PELICHUS APOOHO-PAITMOHATILHBIX YPABHEHUH H |
HEpPaBEHCTB

14 OCHOBHBIE METO/IBI PEUIECHHUS LENbIX U APOOHO-pAIIMOHATBHBIX |
YpPaBHEHUI U HEPABEHCTB

15 MHorouieHsl OT OAHON NEPEMEHHOM. [[e1leHre MHOTOUYsIEHA HA |
MHOTOYJICH C OCTaTKOM

16 Teopema bezy 1

17 MHorounieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera 1

18 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1

19 Martpuna cucTeMsbl JINHEWHBIX YPaBHEHUM. 1

20 Onpenenurens MaTPUIBI 2X2, €r0 FT€OMETPUUECKUN CMBICIT U |
CBOMCTBa

21 Brruncrienune 3HaueHUs ONpeaeaIuTeNs 1

” [IpuMeHeHue onpenenuTens A PEUIeHUs] CUCTEMBbI JIMHEUHBIX |
ypaBHEHUM

3 Pemenue mpukiagHbIxX 3a/1a4 C TOMOIIBIO CUCTEMBI JIMHEHHBIX |
ypaBHEHUH

4 Kontponbnas padota: "PamnmonanbHpie ypaBHEHHS 1 HEPABEHCTBA. |
CucremMbl TMHEHHBIX ypaBHEHUN"

)5 OyHKIMsI, cocoOb! 3ananus GyHKIMH. B3aumMHo oOpaTHbIe |

¢bynkunu. Kommnosunus ¢GyHkuuii




I'padux GpyHkuuu. DnemMeHTapHbie npeoOpa3oBaHus rpaduxkos

26 . 1
byHKIMMA
27 OO6nacTp ornpeneneHuss 1 MHOKECTBO 3HAUCHUH (DyHKITHH. 1
28 Hymu ¢ynkiuu. [IpomMexxyTku 3HAKOITOCTOSIHCTBA 1
29 Yérupie n HeuétHbIe pyHKuuu. [lepuoanyeckue GpyHKIun 1
30 ITpomexyTKM MOHOTOHHOCTH (pyHKIIMH. MakCUMyMbl U MUHUMYMBI |
byHKIMH
31 Haubonpiiee 1 HauMeHblee 3HaYCHUE (PYHKIINU HAa IPOMEKYTKE 1
0 JIuneitHast u KkBajpaTHuHas QyHKIUHU. DIEMEHTapHOE UCCIIeI0BaHHUE |
u rpaduku GyHKIII
13 JpoOHo-nuHelHass PyHKIIUU. DJIeMEHTapHOE UCCIISIOBAaHUE U |
rpaduk dTUX QYHKIIUNA
34 Crenens ¢ nensiM nokasareiaeMm. bunom Herorona 1
35 CrenenHast GyHKLUS C HATYpaJIbHBIM U LIENbIM ITOKa3aTenem. Eé |
CBOHCTBA U rpauK
36 Konrponsnas pabdora: "Crenennas ¢ynkuus. E€ cBoiictBa u rpaguk” = 1
37 ApudmeTnueckuii KOpeHb HaTypaIbHOU CTENIEHH U €ro CBOICTBa 1
18 [IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUHN, COACPIKAIINX CTETICHN U 1
KOpHHU
39 BoiHeceHre MHOXKUTENS U3-T10]] 3HAKa KOPHSI 1
40 BneceHnne MHOKUTENS 110]] 3HAK KOPHS 1
41 Cokpaienue apo0ei, coiepkaimux pajanuKaibl 1
42 ITpeoOpa3oBaHue UPPALTMOHANBHBIX BBIPaKEHHH 1
43 WppanmonaneHble ypaBHEHUS 1
44 OO6nacTh JONYCTUMBIX 3HAUEHUH UPPALMOHAIBHOTO YPaBHEHHS 1
45 OCHOBHBIE METO/BI PELICHUS UPPALIMOHATIbHBIX YPaBHEHUN 1
46 PaBHOCHIIbHBIE NTEPEXOIbl B PEIICHUH HPPALIMOHAIBHBIX YPaBHEHHH 1
47 ANTOpUTM PELICHNS UPPALMOHAIBHBIX YPAaBHEHUN 1
48 Pelrenre nppalOHaIbHBIX YPaBHEHUN 1
49 CaoiicTBa 1 rpa@uK KOpHS N-Oi CTENEHU KaK (YHKIIMHU 0OpaTHOU |
CTETIEHU C HAaTYPAJIbHBIM [10Ka3aTeIeEM
50 1
51 Konrtponshas pabdora: "CBoiicTBa U rpaguK KOpHsI N-0if CTENEHH. |
WppanmonansHble ypaBHeHNA"
52 Crenens ¢ pallOHAIBHBIM ITOKA3aTENEM U €€ CBOMCTBA 1
53 IToka3zarenbHas GyHKIMS, €€ CBOMCTBA U rpaduk 1
54 Hcnonbp3oBanue rpadrka QyHKINN AJI pelIeHUs] ypaBHEHUI 1
55 IlokazarenbHble ypaBHEHUS 1
56 OcCHOBHBIE METO/BI PELIEHUS TTOKAa3aTEeNbHBIX YPaBHEHUIN 1
57 [IpuBenenue ob6enx yacTeit ypaBHEHUS K OJJHOMY OCHOBAHHIO 1




58 BriHecenue o011ero MHOKHUTENS 32 CKOOKY 1
59 Meroa 3aMeHbI NEPEMEHHON B MOKA3aTEIbHBIX YPAaBHEHUAX 1
60 MeTo 1 OWIEHHOTO IETIEHUS 1
61 KonTponbnas pabora: "[lokazarensHas ynkmus. [TokazareapHbie 1
ypaBHEHHUS"
62 Jlorapudm yucna. 1
63 CoiicTBa siorapugma 1
64 Jlecsatnunbie TorapudmMbl 1
65 HarypanbHblie norapudmsl 1
66 [IpeoOpazoBanue BeIpaXKEHUM, COIEPKAIIUX JOTaprUPMbI 1
67 Jlorapudpmuueckas pyHKIus, €€ CBOUCTBA U TpauK 1
68 Hcnonb3oBanue rpaduka GyHKIUU I pelIeHUs] ypaBHEHUI 1
69 OyHKIIMOHATBHO-TPa)UIECKUN METO/I PELICHHUS yPaBHECHUN 1
70 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS |
Jorapu)MUIECKUX ypaBHEHUI
71 PaBHOCUIIbHBIE TIEpEXObl B PEHICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
72 Pemenue ypaBHEHUI 110 OTIpEICIICHNUIO Jorapudma 1
73 Meto/ oTeHIMpPOBaHUS 1
74 Meron BBei€HUSI HOBOM IIEPEMEHHOU 1
75 Merton norapudmMupoBaHus 1
76 [Tepexo1 Kk HOBOMY OCHOBaHHIO 1
77 PaBHOCHIIbHBIE NTEPEXO/Ibl B pEIIEHUH JOrapu(pMHUUECKUX YpaBHEHUN 1
78 Pemenue norapugmuueckux ypaBHEHUI 1
79 KonrtponbHas padora: "Jlorapupmuueckas GyHKIuUs. |
Jlorapudmuueckue ypaBHeHUs"
80 CuHyC, KOCHHYC YHCIIOBOTO apryMeHTa 1
81 TaHreHc U KOTAaHT€HC YUCIIOBOIO apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMeHTa 1
23 Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIEIICHNE !
TPUTOHOMETPHUECKUX (DYHKIIUH YHCIOBOTO apryMeHTa
84 OCHOBHbBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1
85 dopMyITBl ABOMHOTO yTiia 1
86 DopMysIbl TOHMKEHUS CTENIEHH 1
87 ®opmyJibl TOJIOBUHHOIO yIiia 1
88 @opMyIIBI CyMMBI ApIYMEHTOB 1
89 @opmMyIbl CyMMBbI (PYHKITHI 1
90 ®opmysbl mpousBeeHus QyHKIUN 1
91 [IpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUIN 1
92 Pemenne ypaBHeHus cosx = a 1




93 Pemenue ypaBHeHus sinx = a 1
94 Pemrenne ypaBHeHu# tgx = a, ctgx = a 1
95 Meron 3aMeHbI IepeMeHHOKPenienre TpuroHOMeTpU4ECKUX |
YpaBHEHUI
96 VYpaBHEHUSI, CBOASILINECS K KBaJPaTHBIM yPaBHEHUSAM 1
97 Merton pa3iioxkeHHns: Ha MHOXKUTEIN 1
98 OnHOpOHBIE TPUTOHOMETPUUYECKUE YPABHEHUS 1
Perienne TpUroHOMETPUUECKUX YPABHEHUH C IIOMOLIbIO
99 peoOpa3oBaHUs CyMM TPUTOHOMETPHUYECKHUX (QYHKIUI B 1
IIPOU3BEICHUE
100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUN 1
101 KonrponsHas padora: "TpuronoMeTpuyeckie BEIpaXKEHUS U |
TPUTOHOMETPUYECKHE ypaBHEHUA"
102 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TTOCIIEOBATENBHOCTEH. |
Metoa MaTeMaTU4eCKOM HHIYKIUU
103 MOHOTOHHBIE U OTpaHUYEHHBIE IT0cIeoBaTeabHOCTU. McTopus |
aHaan3a OECKOHEYHO MaJIbIX
104 Apudmernaeckas mporpeccus 1
105 ['eomeTpuueckas nporpeccust 1
106 BeckoneuHo yObIBaromIasi reOMETpUIECKast IPOTPECCUst 1
107 Cymma OeckoHE4HO yOBIBarOIIel reOMeTPUUECKOM MPOTrpeccuu 1
108 JIMHENWHBIN U KCIIOHEHIMAIBHBIN pocT. Yucio e 1
109 @opMyiia CII0KHBIX IIPOLIEHTOB 1
110 Hcnonb30Banne nporpeccuu sl pelieHus peaslbHbIX 3a]1a4 |
MIPUKJIAHOTO XapaKTepa
111 KonrtponbHas padora: "[locnenoBareabHOCTH U Iporpeccuu’” 1
112 HenpepriBHble GYHKIIMN U UX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMNITOTHI IrpaduKoB HyHKIUN 1
114 CaoiicTBa (hyHKIMI HEPEPHIBHBIX Ha OTPE3Ke 1
115 Meroa MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1
116 [TpuMeHeHMne CBOWCTB HEMIPEPBIBHBIX (DYHKLUHN JUIsl pellIeHUs 3a1a4 1
117 [lepBas u BTOpasi Npou3BOAHbBIE PYHKIINU 1
118 Onpenenenne, reOMETPUIECKUI CMBICI TPOU3BOIHOM 1
119 Onpenenenue, GU3NYECKUN CMBICI TPOU3BOIHOM 1
120 ANropUTM HaxOXAECHUS TPOU3BOIHOM 1
121 Dopmysl AudhepeHInpOBaHUS 1
122 ITpon3BosHas cTeneHHON QyHKINH 1
123 [Ipon3BoiHbIE AIEMEHTAPHBIX (PYHKINN 1
124 Brruucrienne mpou3BOAHBIX JIEMEHTAPHBIX QYHKIUH 1
125 [Ipou3BoHas CyMMBbI (PYHKIIHIMA 1



126 [TpousBonHas npousBeneHus GyHKITHIA 1
127 [TpounsBoaHas yacTHOTO QYHKITUMA 1
128 [Tpou3BoaHast KOMITO3UIIMU (QYHKIUN 1
129 IIoHsATHE 1 BBIYMCIIEHHE IIPOM3BOIHOM N-IO MOPSAAKA 1
130 JuddepennmrpoBanre CI0KHON HYHKIIHH 1
131 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN 1
132 Kontponbnas padota: "[IponsBoanas” 1
133 [ToBTOpeHme, 006001IeHNE, cucTeMaTH3alus 3HaHui: "Y paBHeHus" 1
134 [ToBTOpEeHME, 0000IIEHNE, CUCTeMaTH3alKs 3HaHu: "OyHKIun" 1
135 HroroBas KoHTpoJIbHAs paboTa 1
136 [ToBTOpeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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