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MOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil Kypc «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHAIM3a» SIBISIETCS OJHUM U3
HauboJsiee 3HAUMMBIX B IIPOrpaMMe CpeJHEro o0uiero oopa3oBaHusi, NOCKOJIbKY, C OJAHON
CTOPOHBI, OH 00ECIEYNBACT MHCTPYMEHTAIbHYIO 0a3y AJs U3y4YeHHUS BCEX €CTECTBEHHO-
HAYYHBIX KYPCOB, a C APYTOil CTOPOHBI, (GOPMUPYET JJOTUIECKOE U a0CTPAKTHOE MBIILICHHUE
oOyJaronuxcst Ha ypoBHE, HEOOX0IUMOM JJIs OCBOEHMSI THPOPMATHKHU, OOLIECTBO3HAHMS,
UCTOPUH, CIOBECHOCTM M JAPYTUX AMCHMIUIMH. B pamkax naHHOTo y4yeOHOro Kypca
oOyyaronuecs: OBJIAZICBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAyKH, KOTOpas
dbopMynupyeT CBOM JTOCTHKEHUS] B MATEMAaTUYECKOM opme.

Y4eOHbIii Kypc aiare0pbl ¥ Hayall MaTeMaTHYECKOTO aHAIN3a 3aKJ1a/1bIBA€T OCHOBY IS
YCIICITHOTO OBJIAJICHUSI 3aKOHAMU (PU3UKU, XUMHUH, OUOJOTMH, TIOHUMAHHUS OCHOBHBIX
TEHJACHLIUNA Pa3BUTHUS IKOHOMUKH U OOLIIECTBEHHOM KU3HH, TI03BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOJIb30BATh UX IS
JnanbHeiero o0pa3oBaHHWs U B IOBCEIHEBHOW XM3HH. B TO ke BpeMs OBIajeHHUE
aOCTpaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKUMSAMH alreOpbl U MaTeMaTHYECKOro
aHalKM3a pa3BUBAET YMEHUE HAXOJHUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCT,
JIOKa3bIBaTh YTBEPKICHUSA C [IOMOIINBI0 HHIAYKIUMU M PpacCyKIaTb JEIyKTUBHO,
UCIOJIb30BaTh 00001IEHNE U KOHKPETU3ALNI0, a0CTparupoBaHUEe U aHaJIOTHUIO, (POPMUPYET
KPEATUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone nzyueHust yueOHOro Kypca «Anredpa U Hayaia MaTeMaTHYECKOTO aHAIU3a»
oOyuaroluecs: moJy4aroT HOBBIA OMNBIT PELIEHUS MPUKIAJHBIX 3a7a4, CAMOCTOSTEIbHOTO
IIOCTPOCHUSA MAaTEMATUYECKUX MOZEIIEN PEANIbHBIX CUTyalMi, HHTEPIIPETALUUIIONYYCHHBIX
PELIEHNN, 3HAKOMSATCA C IPUMEPAMU MaTEMaTHYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE
Y UCKYCCTBE, C BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSMHA U KX aBTOPAMM.

VYueOHbIil Kypc 00J1ajaeT 3HAYUTEIBLHBIM BOCIIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIH
peanu3yeTcs Kak yepe3 yueOHbII MaTepuall, CliocoOCTBYIOINI (POPMUPOBAHUIO HAYUYHOTO
MHUPOBO33pEHHUS, TaK W uepe3 cheunpuky Y4eOHOM JesATeNbHOCTH, TpeOyromen
IIPOJOJDKUTEIBHON KOHLUEHTPAlUM BHUMAHMS, CaMOCTOATENIBHOCTH, AKKypaTHOCTH W
OTBETCTBEHHOCTH 34 ITOJyYECHHBIN pE3yJIbTaT.

B ocHoBe MeToanku oOydeHus anreOpe U HayaiaM MaTeMaTUYeCKOro aHalin3a JEKHUT
NeATEeIbHOCTHBINA IPUHLIMI 00yYEHUS.

B crpykrype ydeOHOro kypca «AnreOpa M Hayajia MaTE€MaTUYECKOrO aHAIM3a»
BBIJICTICHBI CIEAYIOUIUE COAEPKATEIbHO-METOANYECKNE JIMHUU: «HKCIIa U BBIYUCICHUS,
«Dyukuun u Tpadukn», «YpaBHEHUS W HeEpaBeHCTBa», «Hawama maremaTtmdeckoro
aHanuza», « MHOXecCTBa U JIOTUKa». Bce OCHOBHBIE COJIEPKATEIbHO-METOAUYECKUE JTUHUN
U3Yy4aroTCs Ha MPOTSHKEHUH JBYX JIET OOyYEHHs Ha YPOBHE CPEIHEro 001Iero oopa3oBaHus,
€CTECTBEHHO JOIOJHAS APYr JApyra M IIOCTEIIEHHO HACBIMASCh HOBBIMM TEMaMHM U
pa3nenaMu. JlaHHBIA y4yeOHBIH Kypc SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY



o0benuHsIEeT B cede colepKaHUEe HECKOJbKMX MAaTeMAaTHYEeCKUX IHUCIMIUIMH, TaKUX Kak
anrebpa, TPUTOHOMETPHS, MATEMAaTHUECKUN aHAIHN3, TEOPHUSI MHOXKECTB, MAaTeMaTHYECKas
joruka u apyrue. Ilo Mepe Toro kak oOydaromruecsi OBJIaZIeBAIOT BCE OoJiee MUPOKUM
MaTeMaTHYECKUM aIapaToM, y HUX IMOCIeI0BaTeIbHO (POPMUPYETCST U COBEPIIICHCTBYETCS
YMEHUE CTPOUTh MaTEeMaTHYECKyI0 MOJETh pPEalbHON CHUTyallud, NMPUMEHSTh 3HAHUA,
MOJIYYCHHBIC TP M3YYCHUM Y4eOHOTO Kypca, JUIsl pEHIeHUsS CaMOCTOSITEIbHO
chOopMyJIMPOBAHHON MaTEeMaTHYECKOH 3a7a4H, a 3aTeM HHTEPIPETUPOBATH CBOU OTBET.

CopnepxkarenpHO-METOAUYECKass JIMHUS «YWcCia ¥ BBEIYHCICHHS  3aBepIiacT
(dbopMUpOBaHNE HABBIKOB HCIIOJIb30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBIJIO HAYATO
Ha YpOBHE OCHOBHOTO 00Imero oopasoBanus. Ha ypoBHe cpemHero oOrmiero oopa3oBaHus
oco0oe BHUMaHUE yJeiseTcss (GOPMHPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYUCICHUH,
BKJIFOYAIOIINX B C€0s1 MCIIOJIb30BAHUE PA3NTMYHBIX (POpM 3ammcu 4yucia, yMEHUE AeNaTh
MIPUKUIKY, BBITTOTHATH MPUOIMKCHHBIE BBIYUCICHUS, OIEHUBATH YHCIIOBBIC BBIPKEHUS,
paboTath ¢ MAaTeMAaTHUYECKUMH KOHCTAaHTaMHU. 3HAKOMbBbIE OOYYarolMMCS MHOXKECTBa
HATypaJbHBIX, IIEJIbIX, PAIMOHAIBHBIX W JIEUCTBUTENIBHBIX YHCET JIOTOJHSIOTCS
MHOXECTBOM KOMIUIEKCHBIX YHCEN. B KaXkJa0M M3 3THX MHOXECTB PacCMaTpPUBAIOTCS
CBOICTBEHHBIE €My crieni(pruecKre 3a1a4ul ¥ ONepalnu: IeJIeHUEe HalleI0, OTIEpUPOBAaHNE
OCTaTKaMHd Ha MHOXECTBE IIEJBIX YHCEN, OCOOble CBOWCTBA pallMOHATBHBIX U
UPpALMOHATIBHBIX 4YHUCE, apu(PMETHUYECKHE OIepali, a TakKe H3BICYCHUE KOPHS
HATypaJbHOM  CTETIEHM HAa  MHOXECTBE  KOMIUIEKCHBIX  4Hucel.  braromaps
MOCIIEZIOBATEIbHOMY PACIIMPEHUIO Kpyra HCHOJIb3yeMbIX YHCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMH WX TPUMEHEHHUS I PEIICHUS pPa3udHbIX 3adad  (HOpMHPYETCs
MPEICTAaBICHUE O €IMHCTBE MAaTEMaTUKH KaK HAyKW U €€ POJIM B TOCTPOCHUHU MOJIEieH
peaTbHOr0 MUPA, MIUPOKO UCIIOIB3YIOTCSI 0000IICHHE U KOHKPETH3AIH.

Jluaus «YpaBHEHHUS U HEPABCHCTBA» PEaTM3yeTCs Ha MPOTSHIKEHUU BCETO OO0yUEHUS
Ha YpOBHE CpeJHero o0miero oOpa3oBaHUs, TMOCKOJIBKY B KaxaoM paszaene [Iporpammbl
NPEeIyCMOTPEHO pEIIeHHe COOTBETCTBYIONIMX 3ajad. B pesympraTe oOydarommuecs
OBJIAJICBAIOT PA3IMYHBIMM METOJAAMH PEIICHHS PAlMOHAIBHBIX, HWPPAHOHATBHBIX,
MOKA3aTeNIbHbBIX, JIOTApU(PMUIECKUX U TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPABEHCTB H
CHUCTEM, a TaKXe 3ajad, cojepxalux napamerpol. [lonydeHHbIE YMEHHS IIMPOKO
WCITOJIB3YFOTCSl TIPU UCCJICAOBAaHUKM (YHKIIMA C TTOMOIILIO MPOW3BOIHOMN, MPU PEIICHUH
NPUKIAIHBIX 33/1ad W 3a/Jad Ha HAXOKJICHHE HAWMOOJBIINX W HAUMEHBIIUX 3HAYCHUN
dbynkuuu. JlanHas cojaeprkaTenbHas JIMHHS BKIOYaeT B cels Takke (GopMUpOBaHUE
YMEHUW BBIIONHATH pacdyeThl 1o (GopmynaM, MpeoOpa3oBaHus PaIMOHAIBHBIX,
UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, @ TAK)KE BHIPAKECHUIM, COJIEPIKAIIINX
cTeneHn u jorapudmel. braromaps u3ydeHno anreOpandeckoro MaTepraia MPOUCXOIUT
TanbHEHIIee pPa3BUTHE aJTOPUTMUYCCKOTO M aOCTPAKTHOTO MBINIJICHUS OOYYarOIIMXCS,
bOopMHPYIOTCS HaBBIKU JIETyKTUBHBIX PACCYXKACHUHN, PaOOTHI C



CHUMBOJIBHBIMH (D OpMaMu, MPEACTABICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHJE
PaBEHCTB U HepaBeHCTB. AjreOpa npejiaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JIJIS1 PEIICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 337a4, HArisIHO JEMOHCTPUPYET CBOHU
BO3MO>KHOCTH KaK sI3bIKa HAYKH.

CopeprkarenbHo-MeToauueckas TuHUs «DyHKIUM U rpaduKm» TECHO NeperieTaeTcs
C JpPYyrUMH JIMHUSIMH Y4e€OHOTO Kypca, TIOCKOJIbBKY B KaKOM-TO CMBICIE 3aJ1aeT
NOCJIEOBATEIBHOCTh M3Y4YEHUs MaTepuana. l3ydeHHe CTEeneHHOH, IOKa3aTelIbHOM,
jgorapu(pMUUECKOl M TPUTOHOMETPUYECKUX (PYHKIMHA, WX CBOMCTB H TIpaduKOB,
UCIOJIb30BaHUE QYHKIUN I PEIICHUs 3a/1a4 U3 APYTUX YUEOHBIX PEIMETOB U PeaibHON
YKW3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M, TAK U C PEIICHUEM YPABHEHUN U
HepaBeHCTB. [Ipu 3ToM Gosbllioe BHUMaHUE yaenseTcs: GOpMUPOBAHUIOYMEHUS BBIPAXKAaTh
dbopMynaMu 3aBUCHMOCTH MEXKIY Pa3IMYHbIMH BETUYMHAMHU, HCCIEAOBATH MOTyYCHHBIC
(yHKUIMH, CTPOUTH WX rpagukd. Marepuan 3Toil conepKaTeIbHOM JIMHWW HAIEJIeH Ha
Pa3BUTHE YMEHUH U HABBIKOB, II03BOJIAIOIIMX BBIPAKATH 3aBUCUMOCTH MEK/ly BEJIMUNHAMU
B pa3IMYHON (QopMe: aHanuTUuecKou, rpaduueckod u cioBecHoM. Ero wusydyenue
CIIOCOOCTBYET Pa3BUTHUIO AJITOPUTMHYECKOTO MBIIUIEHUS, CHOCOOHOCTH K OOOOIIEHUIO U
KOHKpETHU3aIMH, UCTIOJIb30BAHUIO aHAJIOTH.

CopnepxarenpHass JnuHuA «Hawana mareMarnyeckoro aHaius3a»  IO3BOJISIET
CYIIECTBEHHO PACIIMPUTH KPYT KaK MAaTEMAaTUUECKUX, TAK U MPUKIAJAHBIX 3324, JOCTYITHBIX
oOyyaromuMcs, Tak Kak y HHUX MOSBISETCS BO3MOXHOCTb CTPOUTH TpaUKU CIIO0KHBIX
(yHKUMNA, ONpEeAeNnsTh UX HauOOJIbIINE U HAaUMEHbIINE 3HAYEHUs, BBIUUCIATH IUIOLIATN
buryp um 00BEMBI TE€J, HAXOAUTh CKOPOCTH M YCKOpEHUs ImpoleccoB. JlaHHad
coZiepKaTesbHas JIMHKUS OTKPBIBAET HOBBIE BO3MOXHOCTH IOCTPOECHMSI MAaTEMaTUYECKUX
MOJIeJIEN peanbHbIX CUTYyallMi, TO3BOJISIET HAXOAUTh HaWIy4yllee PEIICHUE B IPUKIIAJIHbIX,
B TOM YHUCJE COLMAIBHO-DKOHOMHYECKHX, 3aJadyax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOro aHajdu3a CHOCOOCTBYET pa3BUTHIO a0CTpakTHOro, (opMaabHO-
JIOTUYECKOTO U KPEAaTHMBHOTO MBIILIEHUS, (HOPMUPOBAHHIO YMEHUM pacro3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTEMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyyaromuecs: y3HaoT
O BBIJAIOUINXCS pe3yJibTaTaX, MOJyYEHHBIX B X0JI€ Pa3BUTHUS MaTEMAaTUKHU KaKk HayKu, U 00
UX aBTOpax.

CopnepxxarenpHO-MeTOIMYeCKass JUHUS «MHOXeCTBa M JIOTHKa» BKIIOYAeT B ceOs
AJE€MEHThl TEOPUM MHOXECTB M MATEMaTHYE€CKOW JIOTUKHU. TeopeTHMKO-MHOXECTBEHHBIE
IIpe/ICTaBIICHUS] IPOHU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTUKH U TpeJIaraloT HauboJsee
YHUBEPCATBHBIN S3bIK, OOBEAUHSIONUN BCE Pa3/Ieiibl MATEMATHKU U €€ MPUIIOKEHUHN, OHU
CBA3BIBAIOT pa3HbIE MATEMAaTHYECKUE JUCUMUIUIMHBI U UX MHPUIIOKEHHS BEIMHOE LIEJIOE.
[Tosromy BaXHO JaTh BO3MOXXHOCTh  OOy4aroleMycss IOHUMaThb  TEOPETHKO-
MHO>KECTBEHHBIN A3bIK COBPEMEHHOM MaTeMaTHUKUA M HCIOJIb30BaTh €ro JJI BBIPAKEHUS
CBOMX MbICiel. JIpyruM Ba)KHBIM MPU3HAKOM MaTEMaTUKHU KaK HAyKH CJeAyeTHpHU3HATh
CBOMCTBEHHYIO €l CTPOTOCTh 0OOCHOBAHUN U CIEJOBAHHUE OMPECICHHBIM



paBujaM TOCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO C DJEMEHTAMHU MaTEeMaTHYECKON
JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JOTUYCCKOTO MBIIIICHUS 00YYaIOIINUXCs, TTO3BOJISIET UM
CTPOHUTH CBOM PacCYXJCHUS Ha OCHOBE JIOTHYCCKHUX IMpaBuj, (HOPMHUPYET HABBIKU
KPUTHYCCKOTO MBIIILICHUS.

B yueOHOM Kypce «AnreOpa M Havajla MAaTEMaTHYCCKOTO aHAIN3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJCIMPOBAHUS, KOTOpPhIC IPU3BAHBI CIIOCOOCTBOBATH
(hOpMHUPOBAHUIO HABBIKOB MTOCTPOSHUS MOJIEICH pealbHBIX CUTYAIlUi, UCCIICTOBAHMS ITHX
MOJIeNIel C TMOMOIIBIO ammapaTa aareOpsl U MaTEMaTHYECKOTO aHaIM3a, HMHTEPIIPETAIIIN
MOJIYYCHHBIX PE3YJIbTaTOB. TaKue 3a/laHus BIUICTCHBI B KaXKIBIH U3 Pa3ACiIOB MPOTPaMMEI,
IIOCKOJIBKY BECh MarepHan ydeOHOTO Kypca IIHPOKO HCIONB3YEeTCS IS PEIICHUS
NPUKIAAHBIX 3amad. [lpu permeHun peanbHBIX MPAKTHUECKHX 3a7a4  OOydJaromuecs
pa3BUBAIOT HAOIOAATEILHOCTh, YMEHHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCITOJIB30BaTh aHAJIOTHIO, 0000IMAaTh U KOHKPETU3UPOBATh MpoOsieMy. JesTenbHOCTh 10
GbOpMUPOBAHHUIO HABLIKOB peIleHUs TMPUKIAJAHBIX 3ajad OpraHu3yeTcs B Ipoliecce
H3Y4YEHHS BCEX TEM y4eOHOro Kypca «Airedpa U Hayajla MaTeMaTHYECKOTO aHaIHu3ay.

Ha m3yuenume yueOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO aHAJIM3a»
oTBoauTcs 272 vaca: B 10 kimacce — 136 yacos (4 yaca B Henenio), B 11 kiracce — 136 gacos
(4 yaca B HeneIIO).



COJEPXKXAHUME OBYUYEHUA
10 KJIACC

Yucaa v BIYMCICHUSA

PaunonansHpie  yucna. OOBIKHOBEHHbIE M JECATUYHBIE JpOOM, MPOLEHTHI,
OeckoHeuHbIe nepuoauueckue apodu. [Ipumenenune npoOGeil U MPOLEHTOB AJIs PEIICHUS
IPUKJIAJAHBIX 3374 U3 PA3JIMYHbIX OTPACied 3HAHUW U PEAIbHOM )KU3HU.

JleictBuTenpHple  yucna.  PanMoHanpHBle UM MpPpPalMOHAIbHBIC YUCIIA.
ApudpmeTnueckue omnepauuu ¢ JACHMCTBUTEIbHBIMU 4UCIaMHU. Monysb JEHCTBUTEIBHOTO
gHclia U ero cBoictBa. [IpuOmmKEeHHbIE BBIUKCICHMS, TIPaBUia OKPYIJICHUS, MPUKUIKA U
OLICHKA PEe3yJIbTaTa BEIYMCICHUM.

Crenenp ¢ uenslM mokaszartesneM. buHom Hprorona. Mcrnosnb3oBaHue NOAXOISIIEN
(GopMbl  3amUCH JEUCTBUTEIBHBIX YHUCET JJS PELICHUS MPaKTUUYECKUX 3a1ad U
IIPEICTABIICHUS 1aHHBIX.

ApudmeTrnuecknii KOpeHb HaTypaJbHOM CTENEHU U €ro CBOWCTBA.

CrerneHp ¢ paMOHAJIBHBIM ITOKA3aTeNIEM U €€ CBOMCTBA, CTEIEHb C JEHCTBUTEIbHBIM
MTOKA3aTEIIEM.

Jlorapudwm uncna. Coiicta norapudma. JlecssTHuHbIe U HATYpAJIbHBIE JIOTapU(PMBI.

CuHyC, KOCHHYC, TAHT'€HC, KOTAaHI'€HC YUCIIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC
Y apKTAHT€HC YHCIIOBOI'O ApPTryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa M TOXKAECTBEHHBbIE IMPe0Opa3oBaHUsA. YpaBHEHUE, KOPEHb YPAaBHEHHS.
PaBHOCHIIBHBIE YpaBHEHHUSI U ypaBHEHUA-Ciie1cTBUs. HepaBeHCTBO, pelleHre HEpaBEHCTBaA.

OCHOBHbIE METOJIbl PpELIEHUS LEeIbIX U JAPOOHO-pPALlMOHAIBHBIX YpPaBHEHUH WU
HEPaBEHCTB. MHOTOWIEHBI OT OJIHOM MEPEMEHHOU. JlereHrne MHOTOWIEHa Ha MHOTOWIEH C
octatkoM. Teopema be3zy. MHorousnensl ¢ nensiMu kosdduimentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUMN, COJEPIKALINX CTENEHN U KOPHHU.

WppauronansHbie ypaBHeHHs. OCHOBHBIE METOJbl PEUICHUS HPPALMOHAIBHBIX
YPaBHEHU.

IToka3aTenbHble ypaBHEHU. OCHOBHBIE METO/IbI PEILIEHUSI TIOKA3aTEIbHbBIX YPAaBHEHHI.

[IpeoOpa3zoBaHue BEIPAKEHUM, COIEPKAIIMX JOTAPUPMBI.

Jlorapupmuueckre ypaBHeHHs. OCHOBHBIE METOJbl PEIIECHUS JOTrapupPMHUUECKUX
YpaBHECHUM.

OcHoBHbIE TpUroHOMeTpuueckue (opmyinbl. [IpeoOpasoBaHre TPUTOHOMETPUUYECKUX
BBIpQKCHUU. PerieHrne TpUroHoOMeTpuYECKUX YpaBHEHUN.

Pemienue cucrteM JIMHEWHBIX ypaBHEHUW. MaTpuua CUCTEMBI JIMHEHHBIX YPaBHEHUMU.
Onpenenurens MaTpUIbl 2X2, €r0 T€OMETPUYECKUI CMBICI U CBOMCTBA, BBIYMCICHUE €TI0
3HAYEHMUSI, IPUMEHEHHUE ONPENCIUTENS I PELICHUS] CUCTEMbl JTMHEHHBIX YPABHEHUM.



Pemenne npuknagHeIX 3a1a4d ¢ NOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHeHUU. MccnenoBanue
IIOCTPOCHHOU MOJIEIIN € IIOMOILIBIO MAaTPULL ¥ OIPEICIIUTEIICH.

[locTpoeHne MaTeMaTH4ECKUX MOJEIEH PEABHON CUTYalluy C MOMOIIBI YPAaBHEHUU
Y HEpaBeHCTB. [IpruMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMATUYECKHAX 3a71a4
¥ 3371a4 U3 Pa3IMYHBIX 00JacTel HAayKH U PeasIbHOM KU3HU.

DOyHKUUMN U rTpaPuKu

Oynkuus, cnocoOwl 3aganus GyHKIuU. B3anmuo obpatHbie Qpynkunnu. Kommosumms
¢ynkmuii. ['paduk ynkunu. nementapHbie mpeodpazoBanus rpadukoB QyHKIHI.

OOnacTe ompefeNeHuss U MHOXKECTBO 3HaueHud ¢yHkiuu. Hymm ¢QyHkuum.
[TpoMexyTku 3HaKONOCTOSTHCTBA. YETHBIE M HeueTHbIE QyHKIUU. [leproanueckue GpyHkuuu.
[TpoMexyTkr MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl 1 MUHUMYMBI pyHKIIMK. Hanbonbiee
Y HaMEHbIIIee 3HAaUCeHUs (QYHKIIUU Ha IPOMEKYTKE.

Jluneiinasi, KBajgpaTu4yHas W ApOOHO-IMHEHHAs  (QYHKIUU.  DJIEMEHTapHOE
UCCIJIEJOBAaHUE U IOCTPOEHUE UX IPa(pUKOB.

CrenenHas (pyHKLMS C HaTypaldbHBIM U LIEJIBIM MOKa3zarenaeM. E€ cBoiicTBa u rpadux.
CBoiicTBa U rpauK KOpHS N-0¥ CTENEHU KaK (PYHKIIMK 0OpaTHOM CTENEHU C HaTypaJbHBIM
MTOKA3aTEIIEM.

[TokazarenbHast U JsorapupmMuyeckas (QYHKIUM, HUX CBOICTBAa U TpauKu.
Hcnonp3oBanue rpadukoB GyHKIUI 151 pEIIEHNs] ypaBHEHUH.

TpuroHomeTpruyeckas OKPYKHOCTb, ONPEIEICHUE TPUTOHOMETPUYECKHX (PYHKIUN
YUCIJIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTM B pEabHBIX Ipoleccax U sBieHuAX. ['paduku
pEAIBHBIX 3aBUCUMOCTEMN.

Hauyajia MaTeMaTH4eCKOro aHaIM3a

ITocnemoBaTenbHOCTH, CITOCOOBI 3aJaHUs MOCJIEJOBATEIbHOCTEH. Meton
MAaTeMaTHYeCKOW WHIAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH.
HcTopust BOSBHUKHOBEHHSI MAaTEMaTHUYECKOr0 aHAJIN3a KaK aHajlu3a 0ECKOHEYHO MaJIbIX.

Apudpmernueckass U TreoMeTpuueckas mporpeccud. beckoHeuHo yObIBaroIas
reomerpuyeckas mnporpeccus. Cymma OecKOHEYHO yObIBarollell TIeoMEeTpUYECKON
nporpeccuu. JIMHEWHBIM M 3KCIOHEHUUAIbHBIM pocT. Yucmo e. Dopmyiia ClOXKHBIX
IPOLIEHTOB. VCronp30BaHME NPOrpeccUr I PEUIEHUs PEalbHBbIX 3aAad MPUKIAIHOTO
Xapakrepa.

HenpepoiBHble (QyHKIIMM U uX cBOMCTBAa. Touku pa3pbiBa. ACUMITOTHI I'papUKOB
¢bynkuunii. CBolicTBa (hyHKIIMI HENIPEPBIBHBIX HA OTpe3ke. MeToa MHTEPBAJIOB /JIs pELIeHUs
HepaBeHCTB. [[puMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKIIHM JIJIsl pelieHus 3a/1a4.

[lepBass u BTOpas mnpousBoAHble GyHKIMH. OrmnpeneneHne, TEOMETPUUYECKUA U
(bu3MYecKuil CMBICI IPOU3BOIHON. Y paBHEHUE KacaTeabHOU K rpaduKy GyHKIIHH.

[IpousBoaHbie 537eMeHTAapHBIX (QyHKUUNA. [Ipom3BogHAas CyMMbl, NPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIUH.



MHo:xecTBa M JIOTUKA

MHoxecTBO, olepalud HajJ MHOXECTBaMU M MX CBOMcCTBa. JlMarpammbl Jiinepa—
Benna. IlpumeHeHME TEOPETUKO-MHOXKECTBEHHOIO ammapara Uil OMMCAaHHUS PEATbHBIX
MPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3aa4 U3 IPYTUX YUYECOHBIX PEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOrOo OObBEKTa, CIEJCTBUE,
JI0Ka3aTEIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KJIACC

Yucsia v BbIYMCJIEHUS

Harypanbsubeie u nenbie yucina. [I[puMeHeHne NpU3HAKOB JEIUMOCTH LEIbIX YHUCEN,
HauOonbIMi oOmui aenutens (nanee — HOJl) u HauMeHbIlee oOIee KpaTHOe (fanee —
HOK), octatkoB 1o MoayJto, airoputMa EBKiIMIa 17151 pelieHus 3a/1a4 B LEJIbIX YHCIIax.

KoMmmnekcHble yucna. AnreOpanueckas W TpUTOHOMETpUYecKas (OpMbl 3amucu
KOMIUIEKCHOTO 4Hclia. ApuUPMETHUUECKHE OIepalud C KOMIUIEKCHBIMU  YHWCIAMH.
N3o00pakeHne KOMIUIEKCHBIX YHCEI Ha KOOpJAUHATHOM MmiockoctH. Dopmyna Myaspa.
KopHu Nn-oil creneHn W3 KOMIUIEKCHOTO yucia. [IpuMeHeHue KOMIUIEKCHBIX YuCeNl AJIs
peneHus: GU3NUECKUX U TE€OMETPUUYECKUX 3a]1ay.

YpaBHeHNSI U HEPABEHCTBA

CucteMa M COBOKYIMHOCTh ypaBHEHHMM M HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CHUCTEMBI-CIIEJICTBHS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPAaBHEHHUI C MOMOIIbIO TPUTOHOMETPUUECKOM
OKPY>KHOCTH. PernieHrne TpuroHoMeTpru4eCKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS MMOKA3aTEIbHBIX U JOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPAIIUOHATBHBIX HEPABEHCTB.

OCHOBHBIE ~ METO/bl  PEIICHUS] CHUCTEeM M  COBOKYIHOCTEM  palMOHaIbHBIX,
UPpalMOHATBHBIX, TOKA3aTEIBHBIX U JTOTapUPMUIECKUX YPaBHEHUH.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMM.

[IpuMeHeHue ypaBHEHH, CUCTEM U HEPABEHCTB K PEIICHUIO MATEMATHUYECKUX 33/1a4 U
3a/1a4 U3 Pa3UYHBIX 00JacTel HAyKU U PeajbHOU >KU3HHM, UHTEPHPETALUS MOTYUYECHHBIX
pEe3yJIbTATOB.

DOyHKUMHU U TpaduKu

['padux xommoszurmu Gyukiuit. ['eomerpruyeckue oOpa3bl ypaBHEHUN U HEPABEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpruyeckre QyHKIUU, UX CBOMCTBA U TpadUKH.

['padprueckne MeTOnbl pelieHusi ypaBHEHU M HepaBeHCTB. ['paduyeckue MeToibl
peleHus 3a1a4 ¢ mapameTpamu.

Hcnonp3oBanue rpadukoB GyHKITUN IS UCCIICAOBAHUS MPOIIECCOB U 3aBUCUMOCTEH,
KOTOpPbIE BO3HUKAIOT TPH PEIICHUH 33Ja4 W3 APYTHX Y4EOHBIX MPEIMETOB W pPeajbHOM
YKU3HU.



Hayaja MaTeMaTH4YeCKOro aHAaIM3a

[Ipumenenre NPOM3BOAHONW K MCCIEIOBAHMIO (YHKIMA HAa MOHOTOHHOCTH U
KCcTpeMyMbl. HaxoxaeHue HaumOOJBIIET0O W HAUMEHBIIETO 3HAYEHUN HEMpepbIBHOM
(YHKIIMM Ha OTpE3KeE.

[IpuMeHeHne NpOU3BOHOM MUl HAXOXACHUS HAWIYYIIEro PEIICHHs B IPUKIIAIHBIX
3aja4ax, JUIsl ONpEAesICHUs CKOPOCTH M YCKOPEHUs IpoLecca, 3aJaHHOro (HhopMyson Wiu
rpaduxom.

[TepBooOpa3zHas, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. ITepBooOpazHbIe
aJieMeHTapHbIX pyHKUMi. [IpaBuiia HaX0XIeHUS TIEPBOOOPA3HBIX.

WNuterpan. ['eomeTpuyeckuil CMBICI MHTErpaia. BplUnCIEHHE OINPEEeNICeHHOIO
uHTerpana o gopmyne Hetotona-JIebuua.

[IpumeHneHre wHTerpana A HAXOXKACHUS IUIOMIaed IUIOCKUX (QUryp U OOBEMOB
T€OMETPUYECKUX TEIL.

[Ipumepsl  pemienuit  auddepeHUnanbHbIX — ypaBHEHUWA.  Maremartndeckoe
MOJIEJIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOUIBIO AP PEpEeHINaNbHBIX YPaBHEHUH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA YUEBHOI'O KYPCA «AJI'EGPA 1
HAYAJIA MATEMATUYECKOI'O AHAJIN3A» (YTJIYBJIEHHBIA YPOBEHL) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBbTATBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

cOpPMHPOBAHHOCTh TPAXKIAHCKON MO3UIMU OOYYAIOMIErocs KaK aKTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOrO O0OIlecTBa, MPEICTAaBICHUE O MaTEMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, TPOLETYpP TPaKIAHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHl M JIPYro€), YMEHHE B3aUMOJCHCTBOBATH C COIMATIBHBIMU
WHCTUTYTaMH B COOTBETCTBHUHM C UX (PYHKIUSMU U HA3HAUYCHUEM;

2) IATPHOTHYECKOT0 BOCTIMTAHHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM TpakAaHCKOW UJEHTUYHOCTH, YBaXEHUS K
MPONIJIOMY ¥ HACTOSAIMIEMY POCCHUHCKOW MaTEeMaTWKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUAM POCCHMCKMX MATEMATUKOB W POCCUHMCKOM MAaTEMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ITUX JOCTHKEHUN B JPYTUX HAyKax, TEXHOJIOTHIX, chepax SIKOHOMUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCTINTAHMS

OCO3HAHHE JYyXOBHBIX IIEHHOCTEM pPOCCHUHCKOrO Hapoaa, Cc(HOpMUPOBAHHOCTD
HPABCTBCHHOTO CO3HAHHWS, OTHUYECKOTO TIIOBEICHUS, CBSI3aHHOTO C MPAKTHYCCKUM
MPUMEHEHUEM JIOCTHXKCHUIN HayKU U S TEIHbHOCThIO YICHOT0, OCO3HAHKUE JIMYHOTO BKJIAJ(a
B ITIOCTPOEHUE YCTOMYMBOTO OYIyIIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHME K MHpPY, BKJIIOYAs OCTETUKY MaTeMaTHYeCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, PELIEHUN, PACCYKIECHUW, BOCIPUUMYUBOCTH K
MaTEMaTHYECKUM aCIIeKTaM Pa3IMYHbBIX BUIOB HCKYCCTBA,

5) pu3nuecKoro BOCIUTAHHUS:

chOpPMHPOBAHHOCTh YMEHHS NPUMEHITh MaTeMaTHYECKHWE 3HAHMUS B MHTEpecax
3I0pPOBOTO U 0€301acHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIIICHHUE K CBOEMY 37/0POBBIO
(3mopoBoe TMTaHWE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHA W OTAbIXA, pETYJsIpHAs
¢dbu3nyeckass aKTUBHOCTH), (PM3MUECKOE COBEPINEHCTBOBAHUE TPU 3aHATUSIX CIIOPTHUBHO-
03JI0POBUTENBHOU EATEIBHOCTBIO;

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYIy, OCO3HAHHWE IICHHOCTH TPYIOJIIOOWS, MHTEPEC K Pa3IMYHBIM
chepam mpodecCHOHATLHON  ACATENBHOCTH, CBS3aHHBIM C MaTeMaTHKOW U e
MPWIOKEHUSIMA, YMEHUE COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccuu u
peanu30BhIBaTh COOCTBEHHBIC JKU3HEHHBIE TIUIAHBI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTEeMaTHYeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA TMPOTSHKCHWH BCEH JKHU3HW,
TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHUH TPAKTUYCCKUX 3a/Jad MaTeMaTHYCCKOM
HaIPaBJICHHOCTH;

7) 3K0JIOrHYeCKOr0 BOCITUTAHUSI:



C(OPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYphl, MOHUMAHHUE BIUSHUSA COIHMAJIBHO-
HKOHOMHYECKHX MPOLIECCOB HA COCTOSIHUE MPUPOJIHON M COLMAIBLHOM Cpelibl, OCO3HAHUE
IJI00AJIBHOTO  XapakTepa OJKOJOTMYECKUX MpoOJieM, OpHEHTAalMsi Ha MpPUMEHEHUE
MaTeMaTUYeCKUX 3HAaHMM [JIs pelieHus 3aJad B 00JacTH OKpYKAwoIIel cpefsbl,
IUIAHUPOBAHUE IIOCTYNKOB W OLIEHKM WX BO3MOXKHBIX IOCIEACTBUN JUIsl OKpYKarolmen
Cpenbl;

8) HeHHOCTH HAYYHOTO MO3HAHMA:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKH U OOIIECTBEHHOW NMPAKTUKHU, MOHUMAHHE MAaTEMaTUYECKOM HAyKH Kak
cdepbl 4eTOBEUECKON NeATeIbHOCTH, STAllOB €¢ PAa3BUTHUS M 3HAUMMOCTH IS Pa3BUTHUS
UMBUJIM3ALMY, OBJAJACHUE S3bIKOM MATEMaTHKM M MaTeMaTH4YEeCKOW KyJIbTypod Kak
CPENCTBOM NO3HAHUS MUPA, TOTOBHOCTh OCYILIECTBIISATh NPOEKTHYIO U UCCIEA0BATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble jornueckue AecTBUA:

BBISBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MMPU3HAKA MATEMATHYECKUX OOBHEKTOB,
MOHSATUM, OTHOIICHUN MEXAy HOHATUAMH, (DOPMYIUPOBATh OINPEACICHUSI TOHATHM,
YCTaHABJIMBATh CYIIECTBEHHBIA MPU3HAK KiIacCU(PUKAIMKU, OCHOBAHUS JJIsi 000OIIECHUS U
CpPaBHEHMS, KpUTEPUHU IMPOBOJUMOIO AHAIIN3A;

BOCIIPUHUMATH, (DOPMYITUPOBATh U MPEOOPA30BBIBATH CYKJICHUSA: YTBEPAUTEIbHBIE U
OTpUIlaTeIbHbIC, €AMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TMPOTUBOpPEYHUS B
dakTax, TaHHBIX, HAOIOACHUAX U YTBEPXKACHUSAX, MpeajiaraTb KPUTCPHUH JIJIs BBISBICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JIeNIaTh BBIBOJIbI C MCMOJIb30BAaHWEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U UHAYKTUBHBIX
YMO3aKIIOUECHHM, YMO3aKJIIOUEHUHN 110 aHAJIOTUH;

MPOBOJAUTh CAMOCTOSATENIBHO JI0KAa3aTelbCTBA MAaTEMAaTHYECKUX  YTBEPKICHUM
(mpsiMble U OT MPOTHUBHOIO), BBICTPaMBaTh apPryMEHTAIIMIO, MPUBOJUTH MHPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKICHHS U BHIBOIBI,

BBIOMpATh Croco0 pelieHusi yueOHOM 3anauu (CpaBHHUBATh HECKOJIBKO BapHUAHTOB
peleHusi, BHIOMpaTh Haubojee MOIXOIAIIUM C y4ETOM CaMOCTOSITEIbHO BBIJICJICHHBIX
KpUTEPUEB).

ba3oBble ucciaeaoBare/ibCKue 1eiicTBUS:

WCIIOJB30BaTh  BONPOCHl KaK  HCCIENOBATENIbCKUM  WMHCTPYMEHT  IO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCHPYIONIUE MPOTHBOPEUYUE, MPOOJIEeMy, YCTaHABIMBATH
HMCKOMO€ U JJaHHOE, ((OPMHUPOBATH TUIIOTE3Y, apPTYMEHTHUPOBAThH CBOIO MO3UIMIO, MHEHUE;



IPOBOJUTH CAaMOCTOSATENBHO CIUIAHUPOBAHHBIA 3KCIIEPUMEHT, MCCIIEIOBAHUE IIO
YCTaHOBJIEHUIO OCOOEHHOCTEHl MaTeMaTHMYecKoro OObeKTa, sBJIEHUS, IIpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SIBJICHUSIMHU, [IPOLIECCAMU;

CaMOCTOSITENIbHO  (OpMyJIMpoBaTh OOOOLIEHUS W BBIBOABI IO pe3yJibTaTaM
IIPOBEJCHHOIO HAOIIOACHMSI, HMCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTh IOJIYUYEHHBIX
pE3yNIBTaTOB, BEIBOJOB U 00OOIICHUIA;

IPOTHO3UPOBaTh  BO3MOXKHOE  pa3BUTUE MpoLecca, a TakKe  BBbIIBUIaTh
IPEAINOJIOKEHNS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

BBISABJIATH A€(PULINTH HTHPOPMAIUH, TaHHBIX, HEOOXOAMMBIX JUUIsl OTBETAa HAa BOIIPOC U
JUISL pELIEHUS 33/1a4U;

BbIOMpaTh WHGOPMALMI0O U3 HMCTOYHUKOB PA3NUYHBIX THUIIOB, aHAIU3HPOBATH,
CHUCTEMAaTU3HPOBATh M HMHTEPIPETHUPOBATH MH(OPMAIMIO PA3NUYHBIX BHUJIOB U (Hopm
IIPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh HHGPOpPMAIMIO, MPEACTABIATh €€ B pPa3IMYHBIX (QopMmax,
WLTIOCTPUPOBATh IPaPUUECKH;

OLICHMBATh HAJICKHOCTh HH(OpPMAMU MO CAMOCTOSATEIBHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHUKATHBHbIE YHHBEPCAJIbHBIE yUeOHbIE el CTBHA

OO0wenue:

BOCTIPHHUMATH U (JOPMYIIMPOBATH CY>KJICHHS B COOTBETCTBUH C YCIOBHSIMH U IEIISIMH
o0IIeHus, ICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHSI B YCTHBIX U MTUCHMEHHBIX
TEKCTaxX, /JaBaTh MOSICHEHUS MO XOAY PEIICHHs 3aJa4i, KOMMEHTHPOBAThH IOJy4YEHHBIN
pe3yIbTaT;

B X0JI¢ 00CYX/ICHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKAaEMOM TEMBI, IIPOOIIEMBI,
pemaeMoi 3a1a4u, BbICKAa3bIBAaTh WICH, HAILICJICHHBIC HAa MOWUCK PELICHHS, CONMOCTABIATH
CBOM CYXJICHUS C CY)KIEHHSIMH JAPYTHX YYaCTHUKOB TUANiora, 0OHAPY>KUBATh Pa3Indue U
CXOJICTBO TIO3MIIMH, B KOPPEKTHOH (opme QopMynupoBaTh pasHOTIACHS, CBOU
BO3PAXKCHHS,

NPEJCTABIATh PE3yJIbTAThl PEIICHHS 3a/1a49H, SKCIIEPUMEHTA, HCCIICIOBAHMUS, TPOCKTA,
CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS C YY€TOM 3aJa4 MpPE3CHTAlH U
0COOEHHOCTEH ayAUTOPHUH.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe AeiCTBUSI

Camoopranuzamnus:

COCTaBJISITh TUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 PEIIeHUs C y4eTOM
UMEIOIUXCS  PECYypCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAaTh W
KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN ¢ y4€TOM HOBOM MHGbOpMAIIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHbI MHTEJLJIEKT:



BJIa/IeTh HABBIKAMHM TIO3HABATENIbHON peQeKCHH KaK OCO3HAHUS COBEpIIAEMbIX
JNEHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HUX pe3yJbTaToOB, BIAAETh CHOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECcca U pe3yibTaTa pelieHusl MaTeMaTHYecKoii3aaauu;

NPEBUIETh TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PEIICHUU 3a/1a4, BHOCUTH
KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAWJEHHBIX
OLLIMOOK, BBISIBJIEHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3ysibTaTa IeId U YCJIOBUAM, OOBSACHATH MPUUHHBI
JOCTHKEHHS WJIM HEJTOCTIXKEHUS PE3yJbTAaTOB NEATEILHOCTH, HAXOAUThH OIIMOKY, NaBaTh
OLICHKY IIPUOOPETCHHOMY OIIBITY.

CoBMmecTHasI 1eATEJILHOCTD:

NOHMMATh U UCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAIBHON pabOTHI
IIPU PEIICHUN y4eOHBIX 3aa4, IPUHUMATH 1EJIb COBMECTHOW IEATEIbHOCTH, MNIAHUPOBAThH
OpraHU3alMI0 COBMECTHON paloThl, pacmpenensiTb BHIbI pabdOT, JI0roBapUBATHCS,
00CYKJIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TIpPYNIOBBIX (opmax padoTel (00CykAeHUs, OOMEH MHEHU,
«MO3TOBBIE IITYPMbD» U UHBIE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOU
JEUCTBHUS C IPYTHMH WiICHAMU KOMaHbI, OIICHHBATh Ka4eCTBO CBOETO BKJIAJa B OOIIWI
IPOAYKT MO KPUTEPHSIM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHS.

HPEIMETHBIE PE3YJIbTATDBI

K xonmy obyuenust B 10 kj1acce oOy4aromuiics MOIYyYUT CICAYIOMIUE MPEIMETHBIC
pe3yJbTaThl MO OTACJIBHBIM TeMaM padoueil mporpaMmbl yueOHOTo Kypca «Ainredpa u
Hayaja MaTeMaTUYCCKOTO aHaJIn3ay:

Yucsa 1 BBIYUCIEHHUA:

CBOOOJIHO  OINEpHUPOBATh TMOHATHUSAMH: paIllMOHAJBLHOE 4YHCI0, OeCKOHeUHas
nepuoandecKasi Apo0b, MPOIEHTHI, UPPAIMOHATILHOE YHCIIO, MHOXKECTBA PallMOHATBHBIX U
JIEVUCTBUTEIBHBIX YUCET, MOYJIb AEHCTBUTEIBHOTO YHCIIA;

MPUMEHSITh JIPOOM U TPOILEHTHI ISl PELICHUs] MPUKIAJAHBIX 3a7ad U3 Pa3TUYHBIX
OTpacjer 3HaHUM U PEaJbHOU KU3HU;

MPUMCHSTH TPUOIMKEHHBIC BEIYUCIICHUS, TIPABHIIA OKPYTJICHUS, IPUKUAKY U OIICHKY
pe3yabTaTa BEIYUCICHUM;

CBOOOJ/IHO ONEPUPOBATH MOHATHEM: CTEIMEHb C IICJIBIM IOKa3aTesieM, UCIOJb30BaTh
MOAXOAIIYI0 (POPMY 3amUCH ACHCTBUTEIBHBIX YUCEN JJI PEIICHUs MPAaKTUYECKUX 3a7ad
Y NIPEJICTaBJICHUS JAHHBIX;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: apU(DMETUUECKII KOPEHb HATYPaJIbHON CTEIICHHU;

CBOOOJIHO OIIEPUPOBATH MTOHATHEM: CTEIICHD C PAllHOHAJIBHBIM ITOKA3aTeNIeM;

CBOOOJ/IHO ONIEPUPOBATH MOHATUSIMHU: Jorapudm uucia, AeCATUYHbIE U HaTypaJibHbIC
Jgorapupmel;



cBOOO/IHO OTMIEPUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIOBOTO
apryMEHTa;

ONEpPUPOBATh TMOHITHSIMH: apPKCHHYC, ApPKKOCHHYC W apKTaHT'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI U HEPaBeHCTBA:

CBOOOJIHO OINEpPUPOBaTh MOHATUSAMHU: TOXKIECTBO, YypaBHEHHUE, HEPaBEHCTBO,
paBHOCUJIbHBIC YPAaBHEHUS U YPaBHEHUS-CICACTBUS, PABHOCUIILHBIC HEPABEHCTBA;

IPUMEHATH Pa3jIMYHbIE METOABI PELICHUS PALIMOHAIBHBIX U JPOOHO-pallMOHANIbHBIX
YPaBHEHUH, IPUMEHATh METOJl UHTEPBAJIOB JJIsl PEILICHUSI HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOTOWIEH OT OAHOM NEPEMEHHON, MHOTOUYIEH
C LeabIMU KO3 (ULIMEHTaMH, KOPHU MHOTOYJIEHA, IPUMEHSTh JEJICHUE MHOTOUYJIEHA Ha
MHOTOWIEH C OCTaTKOM, Teopemy be3y u reopemy Buera 115 penienus 3aaad;

cBOOOIHO ONEpUPOBATh TMOHATHUSAMHU: CHCTEMa IMHEHHBIX ypaBHEHUH, MaTpHIIa,
ONPENECTUTENIb MATPULIBL 2 X 2 U €r0 F€OMETPUUYECKUN CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpeaenuTens 2 X 2 g BBIYMCICHHUS €ro 3HA4€HUs, NPUMEHATH ONPEACNIUTENH I
PEILICHUs CUCTEMBbI JTMHEMHBIX YPaBHEHUH, MOJIETUPOBATh PEAJIbHbBIE CUTYallUU C TIOMOIIIBIO
CUCTEMBI JINHEHHBIX YPaBHEHHIA, NCCIIEA0BATH TOCTPOSHHBIE MOJICIH CIIOMOIIBIO MATPHIL U
oTpeAenuTeNel, MHTEPIPETUPOBATH OMyUYEHHBINA PE3yIbTaT;

UCIIOJIb30BaTh CBOWCTBA JAECUCTBUN C KOpPHSAMHU sl NMpeoOpa3oBaHMs BBIPAKEHUM;

BBINOJHATh MPEOOPAa30BAHUS YHCIOBBIX BBIPAXKEHUH, COJEPIKAIIUX CTEIEHU C
paIoHaIbHBIM TIOKa3aTeNIeM;

UCIIOJIb30BaTh CBOMCTBa JOrapupmMoB s NpeoOpa3oBaHMs JIOrapUPMUUECKUX
BBIPAKECHU;

CBOOOMHO  OMEpUPOBaTh TMOHATHAMH: HUppAlMOHAJIbHBIC, TMOKa3aTeJIbHBIE U
jgorapu(pMUUECKUe YpaBHEHUS, HAXOAWUTh HUX PEIICHUS C TOMOIIbI0 PAaBHOCHIBHBIX
NEPEXO0I0B UM OCYILIECTBIISS IPOBEPKY KOPHEH;

NPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYNIBl [UIsl TpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOO/IHO OIEpPUPOBATH MOHITHEM: TPUTOHOMETPHUUECKOE ypaBHEHHUE, NPUMEHSTH
HEOO0XO0MbIE OPMYJIBI 1JIsl PEIICHNUSI OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUXYPaBHEHUH;

MOJIEJIMPOBATh peajbHbIE CUTYallMd Ha sI3bIKE aireOpbl, COCTABIATH BBIPAXKECHMUS,
ypaBHEHUS, HEPABEHCTBA IO YCJIOBHIO 3aJayd, HMCCIENOBATh MOCTPOCHHBIE MOJIEIN C
UCIIOJIb30BAaHUEM anmapara ajareOpsl.

DyHKuuM U rpapuku:

cBOOO/IHO ONEPUPOBATH MOHATUAMU: (PYHKIIHS, CIOCOOBI 3a1aHusl (QYHKIUHU, B3AMHO
oOpaTHble PYHKIIMU, KOMIO3UIUS QYHKUIUN, TpaduK GYyHKINU, BBITOIHATH AJIEMEHTapHbIE
npeoOpa3zoBanus rpa@uKoB HyHKIIHIA;

cBOOOIHO ONEPHUPOBATh MOHATHAMH: 00JIACTh OMpPENEICHHUS] U MHOXKECTBO 3HAYEHUI
byHKIMM, HYyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;



cBOOOJHO OMEPUPOBATH MOHATUSAMU: YECTHBIE U HEUYCTHBIC (YHKIUH, TIEPUOTUYECKUE
(GYHKIMHM, TPOMEXYTKM MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMbl U MHUHMUMYMBbI (DyHKLIUH,
HauOoIbllIee U HAaMMEHbIIee 3HaueHUe (PYHKIIMU Ha IPOMEKYTKE;

CBOOO/IHO OIEPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKLUS C HATYPAJIbHBIM U LEIbIM
noka3zaresnem, rpaguk cTeneHHONW PYHKIMU C HATYPaJIbHBIM U LIEJIBIM [T0Ka3aTeleM, rpapuk
KOpPHS N-OM CTeneHH Kak (yHKIIUN 0OpaTHOM CTEMEHU C HaTypaJbHBIM MTOKa3aTeseM;

ONEepUPOBATh MOHATUAMU: JTUHEIHAs, KBaApaTUIHAs U JIPOOHO-TUHEHHAST (PYHKIIHH,
BBITNOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHHUE UX TPAPUKOB;

cBOOO/IHO OTNEPHUPOBATH MOHATHAMHU: MMOKa3aTeabHas U jJorapudmuyeckas QyHKIUH,
UX CBOMCTBA U rpaMKH, UCIIOJIb30BATh UX IPAPUKH ISl pELIEHHs YPABHEHUI;

CBOOOJIHO  ONEpPUPOBaTh  MOHATUSMHU:  TPUTOHOMETPHUYECKAas  OKPYKHOCTb,
oTpesiesieHue TPUTOHOMETPUIECKUX (DYHKIIUN YHCIOBOTO apryMEHTa;

UCTIONB30BaTh rpad Ky PyHKIUN 711 KCCIIeI0OBAHUS MPOIIECCOB U 3aBUCUMOCTEN TIpU
PEIICHNH 3a/1a4 U3 IPYTUX YYeOHBIX MPEAMETOB U PEaTbHOMN KU3HU, BEIpaXaTh GOpMyIaMu
3aBUCHUMOCTHU MEXY BETUUMHAMU;

Hauaja maTeMaTH4ecKOro aHajau3a:

cBOOOMIHO  OMEpUPOBaTh MOHATHUAMHU: apUPMETHUECKas H TeOMETpUYecKas
nporpeccusi, OECKOHEYHO YObIBaloIlas TIeOMETpUYecKas Mporpeccusi, JIMHEHHbIA U
HKCIIOHEHLIUAJIBHBIA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEJCTaBICHUE O
KOHCTaHTE;

MCIIOJIb30BaTh MPOTPECCUH ISl PEIICHUs PEabHBIX 3a7ad MPUKIATHOTO XapaKTepa;
cBOOOHO ONEPHPOBATh MOHATUSAMU: MOCIEAOBATEIHLHOCTD, CIIOCOOBI 3adaHMs
MOCIIEIOBATEIHbHOCTEH, MOHOTOHHBIE M OTPAaHUYCHHBIE TOCJIEI0BATEIBHOCTH, TOHUMATh

OCHOBBI 3apO’KJICHUSI MAaTEMAaTHYECKOTO aHalln3a KaK aHalin3a OECKOHEYHO MaJbIX;

CBOOO/IHO ONEpUPOBATH TOHATUSIMHU: HEIMpepbIBHbIE (YHKIMH, TOUYKH pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI rpaduka QyHKIINY;

cBOOOHO OMEpUPOBATH MOHATHEM: (PYHKIIHS, HETIPEPHIBHASL HA OTPE3Ke, MPUMEHSITh
CBOICTBA HETIPEPHIBHBIX (DYHKITUH JIJIs pEIICHUS 3a/1aY;

cBOOO/IHO ONEPUPOBATh MOHATUSMU: MEpBasi U BTOpasi MPOU3BOIHbIE (PYHKIIUH,
KacarenbHas K rpaduky QyHKIINH,

BBIUUCIIATh MPOU3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMIIO3ULIUU JIBYX
(bYHKIMI, 3HaTh TPONU3BOHBIC AIEMEHTAPHBIX (PYHKIIHIA;

UCII0JIb30BaTh T'€OMETPUUECKUI U (PU3MUECKUI CMBICT MPOU3BOAHON JJIs peLIEHUs
3azad.

MHo:xecTBa M JIOTMKA:

cBOOO/IHO OTIEPUPOBATH MOHATHUSIMHI: MHOXECTBO, OTIEpAIH HaJl MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar JJjs ONUCAHHs peallbHBIX
MIPOIIECCOB U SIBJICHUM, IPH PEIICHUH 33]1ad U3 JPYTUX YIEOHBIX MMPEIMETOB;



cBOOOHO OMEPUPOBATh MOHATHIMH: ONPECICHNE, TEOpEMa, YpaBHEHHE-CIIEACTBHE,
CBOMCTBO MaTeMAaTUYECKOTO OOBEKTA, JA0KA3aTEIbCTBO, PABHOCUIIBHBIE YPaBHEHUS U
HEPaBEHCTBA.

K koHiy o0yuyenus B 11 kiaacce oOyyaroluiicss NOJYYUT CIEAYIOMINE IPEIMETHBIE
pe3ysbTaThl MO OTACIBHBIM TeMaM pabouell MporpaMMbl ydeOHOro Kypca «Anredpa u
Hayajga MaTeMaTU4YEeCKOIO aHAIN3a»:

Yucsia ¥ BBIYMCJICHUA:

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: HATypalbHOE U LEJ0€ YHUCIO, MHOKECTBA
HATypaJbHBIX U LENbIX YUCEII, UCIIOIb30BaTh IPU3HAKH ACIMMOCTH Lenblx ynucen, HO n
HOK nHaTypanpHBIX YKCel JUIsl pelieHus 3a/1a4, IPUMEHSTh alropuT™ EBKIna;

CBOOO/IHO ONEPUPOBATH MOHATUEM OCTaTKa MO0 MOJYJIIO, 3alIUChIBaTh HATypaJIbHbIE
YUCJIa B Pa3JIMYHBIX MO3ULMOHHBIX CUCTEMAX CUUCIICHUS,

CBOOOJIHO  ONEpUpPOBaTh TMOHATUSAMHU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX ~YHCeJ, MpPEACTaBIATh KOMIUIEKCHbIE 4YHClIa B anredpanyeckoil u
TPUTOHOMETPUUYECKOW (OpMe, BBINOJIHATH AapU(PMETHUYECKUE OmNepalud ¢ HUMH U
M300pakaTh Ha KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHHS U HEPABECHCTBA:

CBOOOZIHO  ONEpUPOBaTh MOHATHSAMH: UPpPALMOHAIBHBIE, I[IOKa3aTeJIbHblE U
jgorapu(pMUUECKUe HEPAaBEHCTBA, HAXOJAWUTh MX PELIEHUS C MOMOIIbI0 PaBHOCHIBHBIX
IIEPEXO/IOB;

OCYUIECTBJISATh OTOOpP KOPHEH NP PEIICHUH TPUTOHOMETPUYECKOTO YPABHEHUS;

CcBOOO/IHO OIEPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHSThH
HeoOXoauMble (OpPMYJbl Il  PEIIEHUST OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: CHUCTEMAa W COBOKYIHOCTh YpPaBHEHHH U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOIUTh PEIICHHS CUCTEMBI
Y COBOKYITHOCTEH pallMOHAIBbHBIX, UPPALIMOHAIbHBIX, I0KA3aTEIbHBIX U JIOTapUPMUIECKUX
YPaBHEHUW U HEPABEHCTB;

pemarh panuoHalIbHbIE, HpPAIlMOHANIbHBIE, IOKa3aTelbHbIE, JIOrapu(PpMUUYECKUE U
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIEPIKAINE MOYJIA U ITAPAMETPBI;

MPUMEHSATH IpapUUecKue METO/bI ISl pELIEHUs] YPABHEHUN U HEPABEHCTB, a TAKKE
3a/1a4 ¢ IapaMeTpaMy;

MOJIEJIMPOBATh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTaBISATh BBIPAKECHMUS,
YPAaBHEHMs], HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3aJ1a4H, UCCIEA0BATH ITOCTPOCHHBIE
MOJIEJIM C UCIOJIb30BAaHUEM ammapara ajnreOpbl, HHTEPHPETUPOBATH IMOJTYUYEHHBIH
pe3yJbTar.

DyHKkuuM U rpapuku:

CTPOUTH IpaPUKU KOMIO3UINU (PYHKIUHN C TOMOILBIO 3JIEMEHTAPHOTO UCCIIEI0BAHUS
Y CBOMCTB KOMITO3UIIUH JIBYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYECKHEe OOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;



CBOOO/IHO OIEPUPOBATH MOHATUSAMU: TpaUKU TPUTOHOMETPUUECKUX (PYHKIINIA;
OPUMEHATH QYHKLIUU AJISE MOJICTUPOBAHUS U UCCIEIOBAHUS pealbHBIX MPOILIECCOB.
Havana MmaTeMaTH4eCKOro aHAJIN3A:

UCIIONIb30BaTh MPOU3BOJHYIO ISl HMCCIEAOBaHUSA (DYHKIMH HA MOHOTOHHOCTb U
IKCTPEMYMBI;

HaXOAUTh HauOOoJIbIIEE ¥ HAMMEHbIIIEE 3HAUCHUS PYHKIIMU HENPEPBHIBHON HA OTPE3KE;

MCIIOJIb30BAaTh ITPOU3BOIHYIO JJIs1 HAXOKICHHS HAWIIYUIIEro PEIICHUsT B IPUKIIAHBIX,
B TOM YHUCJE COLMAJIbHO-DKOHOMHYECKHX, 3a/Jauyax, i1 ONpPENENICHUs CKOPOCTH U
YCKOpEHUS Ipoliecca, 3alaHHoro (popMynon win rpaduxkom;

CBOOO/IHO OIEpHUpOBaTh MOHATUAMU: IMEpBOOOpa3Has, ONPEICICHHBIN HHTErpal,
HaXOJMUTh MEPBOOOPA3HBIE PJIEMEHTAPHBIX (PYHKIMI U BBIYUCIATH UHTETPal 10 GopMmysie
Hrrorona-JleiiOaumna;

HAXOJUTh TJIOLIAAH IJIOCKUX (PUTYP U 0OBEMBI TEJ C MOMOILBIO HHTETpaia;

UMETh MPECTABIEHUE O MATEMATHYECKOM MOJIEJIMPOBAHUH Ha TIPUMEPE COCTABIICHUS
nuddepeHranbHbIX YpaBHEHUIT;

pemarb NOpUKIaJHBIE 33Ja4yd, B TOM YHCIE COLHUAIbHO-3KOHOMHYECKOTO U
(u3HYECKOro Xxapakrepa, CpeICTBAMH MATEMATHYECKOTO aHAJIN3A.
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KoauvecTBo yacoB DJIeKTPOHHbBIE
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pa3/1eJioB U TeM
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1 MHOTOYICHBI. 14 1
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Crenennbie GyHKINH
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