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IHHOACHUTEJBHASA 3AIINCKA

VY4ebnblil Kypc «Anrebpa U Hadajia MaTeMAaTHUECKOTO aHAIM3a» SBIISETCS OJTHUM W3
HamboJee 3HAaUMMBIX B MIPOrpaMMe CpeIHEro oOIIero o0pa3oBaHus, MOCKOJIbKY, C OJHON
CTOpPOHBI, OH O0EeCIeYyMBaeT UHCTPYMEHTAIbHYIO 0a3y JJIsi U3y4EHUsI BCEX €CTECTBEHHO-
HAy4YHBIX KYpCOB, a C JApPYrod CTOpPOHBI, (OPMHUPYET JIOTUYECKOE M aOCTPaKTHOE
MBIIICHHE OOyYaloIKMXCS Ha YPOBHE, HEOOXOMMMOM IS OCBOCHHS WH()OpPMATHKH,
OOIIIeCTBO3HAHUSA, HCTOPHH, CIOBECHOCTH M JPYIMX IWMCHUIUIMH. B paMkax IaHHOTO
yueOHOTro Kypca oOydYaromiuecsi OBJIQJIEBAIOT YHUBEPCAIbHBIM SI3IKOM COBPEMEHHOMN
HayKH, KoTopas GopMyIupyeT CBOU JOCTHKEHUS B MaTeMaTHUECKOU opMme.

VY4eOHblil Kypc anreOpbl U Hayaja MAaTeMaTHUYECKOrO aHalu3a 3aKJIa/IbIBA€T OCHOBY
JUTSI YCTICTITHOTO OBJIAJICHUS 3aKOHAMH (DH3UKH, XUMHUH, OMOJIOTUH, TTIOHUMAHHS OCHOBHBIX
TEHJICHIINN Pa3BUTHSI SKOHOMUKH M OOIIECTBEHHOM KU3HU, TIO3BOJISIET OPUCHTHUPOBATHCS B
COBPEMEHHBIX HU(PPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BaTh HMX
JUTsl TajdbHEHIero o0pa3oBaHus U B MOBCETHEBHOM >KM3HU. B TO e Bpemsi OBiaJieHUE
a0CTpaKTHBIMA W JIOTHYECKHA CTPOTUMH KOHCTPYKIIMSMHU ainreOphl U MaTEeMaTHYECKOTO
aHaJlM3a pa3BUBAeT YMEHUE HAXOAHWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD,
JOKa3bIBaTh YTBEPKACHHSI C TOMOIIBI0 HWHIYKIIMA W PacCykXaaTh JACTYKTHBHO,
MCII0JIb30BaTh 0000IICHNE U KOHKPETU3AINIO, a0CTparupoBaHue U aHAJIOTuo, popmMupyer
KpEaTHBHOE U KPUTUUYECKOE MBIIIJICHUE.

B xone m3yuenus yueOHOTO Kypca «Anredpa n Hauajga MaTeMaTHYECKOTO aHAIHU3a)
oOyuJaroluecs: oMy4aloT HOBBIA OMBIT PEIICHUS MPUKIATHBIX 3a7a4, CAMOCTOSTEIHOTO
MOCTPOEHUSI MaTEeMaTHYECKUX  MOJENEeW  peallbHbIX  CHUTyallui, WHTEpIpeTanuu
MOJIYYCHHBIX PEIICHUM, 3HAKOMSTCS C MPUMEpPaMU MAaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE, HAYKE M UCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHUYECKUMHU OTKPBITHSIMH U HX
aBTOpaMH.

VYueOHbIil kypc 00J1a1aeT 3HAYUTEILHBIM BOCIIUTATEIBHBIM MOTEHIIUAIOM, KOTOPBIMA
peanu3yeTcs Kak 4epe3 yueOHbIN MaTepuall, CioCOOCTBYIOMNNA (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsA, TaK M uepe3 cnenupuky ydeOHON [eATeTbHOCTH, TpeOyromen
MIPOJIOJDKATEILHON KOHIIGHTPAIIMd BHHMAHHS, CaMOCTOSITCIbHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 3 MOJIYYCHHBIN pe3yNbTarT.

B ocHoBe MeTonuku oOyudeHHsl anreOpe M HadajgaM MaTEeMaTHUYeCKOro aHalu3a
JISKUT NEeATEIIbHOCTHBIA MPUHITUTT OOyUYCHHUS.

B crpykType ydebHOro Kypca «AnreOpa W Havajla MaTEMaTHYECKOTO AaHAIIA3a»
BBIJICTICHBI CIIEAYIONIUE COMEPKAaTeIbHO-METONYECKIE TUHUN: «YHcTIa U BEIYUCICHUS,
«Dyakiuu U Tpadukm», «YpaBHEHHsS M HepaBeHCTBa», «Hawama maremarmdeckoro
aHanmn3a», « MHOXECTBa U JIOTUKa». Bce OCHOBHBIE COMEPIKATEIEHO-METOIMYECKUE JIMHUN
U3YyYalOTCsl Ha TMPOTSHKEHUM JBYX JIET OOy4deHHMs] Ha YpOBHE CpEAHEro oOIIero
oOpa3oBaHMsI, €CTECTBEHHO JOMOJHSIS IPYr APyra W MOCTEIICHHO HACHIIMASICh HOBBIMU
TeMaMH H pasjaeiaMu. J[aHHBIA ydeOHBIH Kypc SIBIISICTCS WHTETPATUBHBIM, IMOCKOJIBKY
o0benuHsAET B cebe comep)kaHne HECKOIbKUX MAaTeMaTHYeCKUX AUCIUIUIMH, TaKUX KaK
anredpa, TPUTOHOMETPHS, MAaTEMATUUSCKUN aHANU3, TEOPHUsI MHOXKECTB, MaTeMaTHYECKas



aoruka u apyrue. Ilo Mepe Toro kak oOydarommecs OBJIaJ€BAIOT BCE 0oJiee MIMPOKUM
MaTeMaTUYECKUM  ammaparoM, y  HHMX  [IOCJIEJOBAaTeIbHO  QopMmHUpyeTcs |
COBEpULIEHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJElb PEAJbHOM CHUTyaluH,
NPUMEHATHh 3HAHMS, TMOJIyYCHHBIE MPH H3YyYEeHUH YUYEOHOTO Kypca, A pPELIeHUs
CaMOCTOSITENIbHO  COPMYIMPOBAHHON  MaTeMaTHMYeCcKOM  3agaud, a  3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOIMYECKass JHMHUA «Yucaa M BBIYMCIEHUS»  3aBEpILACT
(dbopMHpOBaHNE HABHIKOB UCIIOJIB30BAHUS JACHCTBUTENBHBIX YKCEN, KOTOPOE OBIJIO HAYaTO
Ha YPOBHE OCHOBHOTO 0011ero oopasoBanusa. Ha ypoBHe cpemnero obiero oopa3zoBaHus
0co00e BHHMMaHHUE YAENSIeTCS (POPMHUPOBAHUIO HABBIKOB PAIIMOHAIBHBIX BBIYMCIICHHH,
BKJIFOYAIOUIUX B C€0s MCIOJIb30BAHUE PA3JIMYHBIX (POPM 3alMCH YHUCIIa, YMEHUE JIeaTh
INPUKUJIKY, BBIIOJHATE MPUOIMKEHHBIE BBIYMCIICHUS, OLICHUBATh YMCJIOBBIE BBIPAKEHUS,
paboTaTh ¢ MaTeMaTMYECKUMU KOHCTAaHTaMHU. 3HAKOMbIe OOydYalOIIMMCS MHOXKECTBa
HaTypaJbHbIX, IEJNbIX, PALUOHAJIBHBIX M JEHUCTBUTEIBHBIX YHCENl JOMOJHSIOTCS
MHO>XECTBOM KOMIIJIEKCHBIX YHMCEJ. B KaXIOM H3 3TUX MHOKECTB pPaccMaTpHUBAaOTCS
CBOMCTBEHHBIE €My ClleHM(UUYECKUE 3aJaul U ONEpalliu: JEJIEHUE HALEJI0, ONIEpUpPOBaHHUE
OCTaTKaMH Ha MHOXECTBE LIEJbIX YHUCEN, OCOOble CBOWCTBA palMOHAIBHBIX U
UPPALMOHAIBHBIX 4YHUCEN, apu(PMETHUYECKUE ONEpaAlMH, a TAKXKE HU3BICUEHUE KOPHS
HaTypaJbHOM  CTEIEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uucen.  bmaromaps
IIOCJIEIOBATEIbHOMY PpACIIMPEHUIO Kpyra UCHOJIB3YEMBIX YHCEI M 3HAKOMCTBY C
BO3MOXXKHOCTSIMM HX TNPUMEHEHUS JJs pElICHUs pa3IMyHbIX 3a7ad  (opMuUpyeTcs
MPE/ICTABICHUE O €IUHCTBE MAaTEMAaTHKH KaK HAayKd M €€ POJM B MOCTPOCHUU MOJENEH
peasbHOro MUPA, IHUPOKO UCIIOIB3YIOTCSI 0000IIEHNE U KOHKPETU3AIIUS.

JInnus «YpaBHEHMS] U HEPABEHCTBA» PEAM3yeTCsl Ha MPOTSHKEHUU BCEro 00y4YeHUs
Ha YpPOBHE CpeJHero ooOiero oO0pa3oBaHus, MOCKOJIbKY B KaxaoM pasneine [IporpaMmel
NPEeIyCMOTPEHO pEIIeHWE COOTBETCTBYIOUIMX 3adad. B pesynabTare oOyuaromuecs
OBJIAJICBAIOT PA3MYHBIMM METOJAMH PEIICHUS PpPALHMOHAIBHBIX, HPPALMOHAIBHBIX,
MOKa3aTeNbHbIX, JOTApUPMUUECKUX U TPUTOHOMETPUUYECKUX YpPABHEHHI, HEPABEHCTB W
CUCTEM, a TakXKe 3aJad, coAepKamux napameTpbl. [lonydeHHbIE YMEHHSI HIMPOKO
HCIOJIB3YIOTCSL IPU HCCIEN0BaHUU (YHKIUI C MOMOILIBIO MPOU3BOJHOM, NMPU pELICHUU
NPUKIAIHBIX 3aJa4 U 3a/Jad Ha HaXOXKJICHUE HauOOJIbIIMX W HAaUMEHBIIMX 3HauC€HUH
¢bynkunn. JlanHas coxepxkaTenbHas JIMHHUS BKJIIOYaeT B ceOs Takxke (OpMHpOBaHUE
YMEHUN BBINIONHATH pacu€rbl 1O (QopMysnaMm, NOpeodpa3oBaHUsi pPalUMOHAIBHBIX,
UPPALMOHATIBHBIX W  TPUTOHOMETPUYECKHX BBIPAXKEHHHM, a TakXKe BBbIPaKECHUH,
COJIepKalINX CTENEHU U JIorapu(mbl. biaronaps nsydenuro aaredGpanyeckoro Marepuana
MPOUCXOJUT JajbHeWIlIee pa3BUTHE aJTOPUTMUYECKOTO M a0CTPaKTHOTO MBIIIJICHUS
oOyuvaronuxcsi, (GOpMUPYIOTCS HaBbIKM JCAYKTHBHBIX PAacCyXIEHUH, pabdoOThl C
CUMBOJIBHBIMH (hopMamu, MPEACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BUJE
pPaBEHCTB U HEpaBEHCTB. Airedpa npezuiaraet 3pGEeKTUBHbIE HHCTPYMEHTBI JJIsl PELLICHUS
MIPAKTUYECKUX M E€CTECTBEHHO-HAYUYHBIX 33Ja4, HaIJSIIHO JIEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK SI3bIKa HAyKH.



ConepxarenbHo-MeTouueckas TuHus «OyHKIUM 1 rpaduKm» TECHO MeperieTaeTcs
C JIpyTMMU JIMHUSMH Y4YeOHOro Kypca, IOCKOJIbKY B KaKOM-TO CMbICIE 3aJaéT
MOCJIEIOBATENbHOCTh M3Yy4YEeHHUs Marepuana. M3ydeHue CTEeneHHOW, TIOoKa3aTelbHOM,
JorapuMUUECKO M TPUTOHOMETPUYECKHX (YHKUMN, HX CBOHCTB U TpaduKOB,
UCIIOJIb30BaHUE (YHKIMI U1 pemeHus 3aJad M3 JpYrux Y4YeOHBIX MPEAMETOB U
peanbHOM KU3HU TECHO CBA3AaHO KaK C MAaTeMAaTHMYECKUM aHAJIM30M, TaK U C pElICHUEM
ypaBHeHUN M HepaBeHCTB. [Ipu 3ToM OoJsiblllo€ BHUMaHUE yaeNseTcs (POPMUPOBAHUIO
YMEHHsS BbIpaXaThb (OpMyIaMH 3aBUCUMOCTH MEXIY Ppa3lIWYHBIMUA BEJIMYHMHAMH,
UCCIIEIOBaTh TMOJyuyeHHble (YHKIUHU, CTPOUTh uxXx rpaduxu. Marepuan 53ToM
COJIepKaTEeIbHOM JIMHWM HAlleJIeH Ha pa3BUTHE YMEHUU W HaBBIKOB, IO3BOJISIOIIUX
BBIpAKaTh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B pPa3IU4YHONW (opMe: aHATUTHUYECKOM,
rpaduueckoil U cioBecHoW. Ero m3ydeHue crnocoOCTBYeT pPa3BUTHUIO aJITOPUTMUYECKOTO
MBIIUICHUS, CTTOCOOHOCTH K 0000IIEHUIO M KOHKPETU3AINH, UCITOJIH30BAHUIO aHAJIOTHH.

CopnepxarenpHass JuHUsA «Havyanma wmaTemaTMdeckoro aHaiau3a»  MO3BOJSET
CYLIECTBEHHO pACIIMPUTh KPYr KaK MAaTeMaTUYEeCKUX, TaK W NPHUKIAJHBIX 3aj]ad,
JOCTYMHBIX OOYYaIOLIUMCS, TaK KaK Yy HHUX IOSBJISETCS BO3MOXHOCTb CTPOUTH I'papUKU
CJIOKHBIX (YHKIUH, ONPEeAeNsaTh UX HAauOONIbIINE U HAUMEHbIINE 3HAYEHUS, BBIUUCIATH
wiomaau Guryp u o0ObEMBI TeN, HAXOJIUTh CKOPOCTH M YCKOpPEHHs mporeccoB. [laHHas
coJiep KaTelbHAasl JIMHUSI OTKPHIBAET HOBBIE BO3MOXKHOCTH IMOCTPOEHUS MAaT€MATHUYECKUX
MOJIEJIEH pealbHbIX CUTYyalUi, O3BOJISIET HAXOAUTh HAWIyYlllee PEIICHUE B IPUKIIAIHBIX,
B TOM 4YHUCJIE COLHAIBHO-3KOHOMHMYECKHMX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH
MaTeMaTUYECKOr0 aHaldu3a CIOCOOCTBYET pPa3BUTHUIO aOCTpakTHOro, (QopMalibHO-
JIOTUYECKOTO W KpPEAaTUBHOTO MBILUICHHS, (POPMHPOBAHHUIO YMEHHH paclo3HaBaTh
MPOSIBIICHUS 3aKOHOB MAaTEMATUKH B HAayKe, TEXHUKE U UCKyccTBe. O0ydarommecs: y3HarT
O BBIIAIOIIMXCS pe3yJbTaTaX, HOJYyUYEHHBIX B XOJ€ Pa3BUTHS MaTEeMATUKH KaK HAyKH, U 00
UX aBTOpax.

ConepxxarenpHO-MeTOAuYeCcKas JUMHUS «MHOXKeCTBa M JIOTMKa» BKIIIOYaeT B cels
AJIEMEHTBhl TEOPUHM MHOXXECTB M MAaTeMAaTUYECKOW JIOTMKU. TeopeTHKO-MHOKECTBEHHBIE
IIPEAICTABICHNUS] ITPOHM3BIBAIOT BECh KypC UIKOJBHOW MAaTEMAaTUKH U IPEUIararoT
HauOosee YHUBEPCAJIbHBIM S3bIK, OOBEIMHSAIOIIMN BCE pa3lesbl MaTeMaTUKH H e
IIPWIOKEHUM, OHH CBSI3bIBAIOT Pa3Hble MATEMATHYECKUE TUCIMIUIMHBI U UX MTPUIIOKEHUS B
eauHoe 1enoe. IlosTromy BakHO JaTh BO3MOXKHOCTH OOydYarouieMycsi IOHUMATh
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTeMaTHUKU M HCIIOJb30BaTh €ro s
BBIPA)KEHHSI CBOMX MBICIIEH. [IpyruM BaKHBIM NPU3HAKOM MAaTEMATUKHU KaK HAyKH CJIETyEeT
MPU3HATh CBOWCTBEHHYIO €M CTPOrOCTh OOOCHOBAaHWU W CJEAOBAHHE OIPEACIEHHBIM
npaBujaM IOCTPOEHHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH MaTeMaTU4YeCKOU
JIOTUKHU CIOCOOCTBYET Pa3BUTHUIO JJOTUYECKOTO MBIIUICHUS 00YYalOlUXCsl, MO3BOJISIET UM
CTPOUTh CBOM PACCYXICHUS HAa OCHOBE JIOTMUECKMX MPaBWI, (POPMUPYET HaBBIKU
KPUTHYECKOTO MBILIUICHHUS.

B yuebnom kypce «Anrebpa v Hayana MaTeMaTUYECKOTO aHAINW3a» MPUCYTCTBYIOT
OCHOBBl MaTeMaTHYeCKOr0 MOJEIMPOBaHUs, KOTOpbIE TMpPHU3BaHbl CHOCOOCTBOBATH
(OpMHUPOBAHUIO HABBIKOB MTOCTPOEHHUS MOJIENEHN pealibHbIX CUTYallUi, UCCIAEA0OBAHMS 3THX



MoJIeJiell C MTOMOIIBIO ammapara ajareOpbl 1 MaTeMaTHYeCKOr0 aHaju3a, MHTEPIpeTaluu
MOJIYYCHHBIX PE3yJIbTaTOB. Takue 3aJaHusl BIUICTCHBI B KaXKJIBIH U3 pa3/IesiOB IPOTrPaMMBI,
IIOCKOJIBKY BECh MaTepHall Y4eOHOro Kypca IIUPOKO HMCIOIB3YETCA I PEIICHHS
NPHUKIAIHBIX 3a1ad. [IpyM pelreHud peabHBIX IPAKTHYCCKHX 3aJad  O0ydaromuecs
pa3BHUBAIOT HAOJIIOJIATEIIBHOCTh, YMCHHE HAXOJHUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
MCII0JIB30BaTh AHAJIOTHIO, 0000IaTh M KOHKPETH3UPOBATh MpodiieMy. J[eaTeasHOCTh Mo
(OpPMHPOBAHUIO HABBIKOB PEIICHHUS MPHUKIAAHBIX 3aJad OPTraHM3yeTcsl B IIpoliecce
W3YYCHHS BCEX TEM YU4eOHOro Kypca «Airedpa u Havaja MaTeMaTHIECKOTO aHAIH3ay.

Ha wm3ydenme ydeOHOTO Kypca «AjireOpa W Hadajga MaTEeMaTHYECKOTO aHAIIA3a»
orBoauTcs 272 4daca: B 10 kimacce — 136 gacoB (4 vaca B Heaemo), B 11 kmacce — 136
yacoB (4 Jaca B HEJIEINIO).



COIEPKXAHUE OBYYEHUA
10 KITACC

Yuciia 1 BBIYMCTICHUS

PaunonaneHpie uucna. OOBIKHOBEHHBIE M JIECATHUYHBIE JpOOW, NPOLIEHTHI,
OeckoHeuHble niepuoanyeckue Apoodu. IIpumenenne npoOel U NPOLEHTOB JJIs PELLICHUS
IPUKJIAJHBIX 337a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUW U PEAIbHON KU3HH.

JleyictBuTenbHble  yucna.  PanuoHanpHble W UPPALMOHANBHBIE  YHUCJHA.
ApudmeTnueckue onepanuu ¢ IeHCTBUTENbHBIMH YnciIaMu. MOaynb 1eHCTBUTEIBHOTO
quciia u ero cpoictia. [IpuOamkEHHbIE BBIUYMCIIEHNUS, [IpaBUIa OKPYTJICHUS, IPUKUKA U
OLICHKA PE3yJIbTaTa BBIYUCIICHUM.

Crenenp ¢ nensiM nokasaresneMm. buaom Herotona. Mcnons3zoBaHne nmoaxonsien
GopMbI 3amucH JACUCTBUTEIBHBIX YHCEN JJs PELICHHs MPaKTUYeCKUX 3a1ad |
IIPEACTABIICHNS JAHHBIX.

ApudmeTrueckuil KOpeHb HaTypalbHOM CTETIEHU U €r0 CBOMCTBA.

Crenenb ¢ panuMOHAIBHBIM IIOKA3aTeJieM M €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm umcina. CpoiictBa Jjorapupma. JleciTuuHble W HaATypajbHBIC
orapuMsl.

CuHyC, KOCHHYC, TaHIEHC, KOTAHIE€HC YHCIOBOIO apryMeHTa. ApKCHHYC,
ApPKKOCHHYC M apKTaHT€HC YUCJIOBOIO apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxnecTBa U TOXKAECTBEHHbIE MPe0Opa3OBaHUs. YpaBHEHUE, KOPEHb YPAaBHEHHS.
PaBHOCWIIBHBIE  ypaBHEHUST W ypaBHEHHUsA-cineAcTBUsA. HepaBeHCTBO, penieHue
HEPaBEHCTBA.

OcCHOBHbIE METO/ABl PEUICHHs] LEIbIX U APOOHO-pallMOHANIBHBIX YpaBHEHUN W
HEpPABEHCTB. MHOTOUWIEHBI OT OJJHOM MEPEMEHHOM. J[eJIeHre MHOrowIeHa Ha MHOTOYJIEH
¢ octatkoM. Teopema be3zy. MHorousnens ¢ ueiasiMu ko3ppuuuentamu. Teopema Buera.

[IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COJIEPKAIINX CTEIEHU U KOPHHU.

HppaunroHaneHbie ypaBHEHUs. OCHOBHBIE METOIbl PEIICHUS HPPALUOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble  ypaBHeHHs. (OCHOBHBIE METOABI PEMIEHUS ITOKA3ATEIbHBIX
YpaBHEHUM.

[IpeoOpazoBanue BeIpaXEHHH, COACPKANTUX JTOTApU(MBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbI PEIIECHUsS JIOrapu(pMUUIECKUX
YpaBHEHUN.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue
TPUTOHOMETPUUECKUX BBIPAXKEHHM. PellleHne TpUroHOMETpUIECKNX YPABHEHHM.

Pemenne cucreM JMHEWHBIX ypaBHEHWW. Marpuua CUCTEMBI JIMHEWHBIX
ypaBHeHUH. OnpenenuTens MaTpullbl 2X2, €ro reoMETPUYECKHIl CMBICI U CBOMCTBA,



BBIYMCJIEHUE €r0 3HAYEHUs, NPUMEHEHHE ONPEACNUTENS ISl PELICHUS CUCTEMBI
JIMHEMHBIX YpaBHCHUU. PellleHue NMpUKIagHbIX 3a/1a4 C MOMOIIBK) CHCTEMBI JTMHEUHBIX
ypaBHeHuil. lcciienoBaHne NOCTPOEHHOM MOJEIM C  NOMOIIBKD  MaTpull U
OIPEICTUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEd pEaTlbHOW CHUTyallud C I[OMOUIBIO
YpPaBHEHH W HEpaBeHCTB. lIpuMeHEeHHWE YypaBHEHUNW M HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKHX 3a/1a4 M 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U PEAIbHOM KU3HU.

DYyHKIUHN U TPAPUKHU

OyHKIMA, crnocodsl 3amaHus  QyHkuuu. B3amMHO oOpaTHble  (PYHKIIHH.
Kommnosumus gyukiuii. ['paduk dyHkuun. SneMeHTapHbie peoOpa3oBaHus IpadukoB
(byHKITHIA.

Obnacte ompeneiaeHuss W MHOXKECTBO 3HaueHW Qynkuuu. Hymm Qysknuu.
[IpomexxyTkn 3HaKomocTossHCTBA. YETHbie W Heu€THhie ¢yHKIMU. [lepuoamueckue
dbyskuuu. [IpomMexxyTku MOHOTOHHOCTH (PYHKITUU. MakCUMyMbl U MUHUMYMBI (DYHKITHH.
HauGounbiiiee 1 HauMeHblee 3HaueHus: PYHKIIMU Ha POMEXKYTKE.

Jlunelinasi, KBaJpaTU4HasT W JAPOOHO-IMHEHHAs (QyHKUUHU. DJIEeMEHTapHOE
HCCJIEIOBAHKE U ITOCTPOEHUE UX IPa(UKOB.

Crenennass (QyHKIUSI C HATypaJbHbIM U II€JIbIM Toka3zareneM. EE cBolicTBa u
rpaduk. CBoiicTBa u rpaduk KOpHs N-OM cTeneHu Kak (yHKIUU OOpaTHOM CTEMEHU C
HaTypaJIbHBIM MOKA3aTEJIEM.

[lokazatenbHass u Jorapupmuueckass (YHKIHH, HMX CBOMCTBA U rpaduKH.
Hcnons3zoBanue rpadgukoB GyHKIMIA 71 pelIEHUs] YpaBHEHUM.

TpuroHomerpuyeckass OKpY>KHOCTh, ONPE/ICTICHUE TPUTOHOMETPUUECKUX (YHKIUN
YUCJIOBOTO apryMEHTa.

OYHKIIMOHAIBHBIE 3aBUCUMOCTH B pPEAJbHBIX Mpolleccax W sABIeHUsAX. I'paduku
pEAbHBIX 3aBUCUMOCTEMN.

Hayaja MmaTeMaTH4ecKOro aHajaimnsa

ITocnemoBaTenbHOCTH,  CIIOCOOBI  3aJaHusg  HOCJeaoBaTenbHOCTEH.  MeTton
MaTeMaTU4eCKOW HMHAYKIMA. MOHOTOHHBIE W OTPaHUYEHHBIE MOCIEAO0BATEIbHOCTH.
Hcroprst BOSHUKHOBEHHS] MAaTEMAaTHUECKOT0 aHaIN3a KaK aHalln3a OECKOHEYHO MaJlbIX.

Apudmernueckass M TeoMeTrpuyeckas mporpeccud. beckoHeyHO yObIBaroIas
reoMerpuueckas mnporpeccus. CyMma O€CKOHEYHO YOBbIBAalOIIe TreoMeTpudecKon
nporpeccud. JIMHEMHBIM M 3KCHOHEHUMANbHbIA pocT. YHucino e. dopmyna CIOXKHBIX
npoLeHTOB. Vcronb30BaHUE MPOTrpecCUr sl PEIICHUsT PealbHbIX 3a7ad MPUKIATHOTO
Xapakrepa.

HenpepsiBable GyHKIMM U UX cBOMcTBAa. Touku pa3pbiBa. ACUMITOTHI TpadUKOB
¢ynaknuii. CBoiicTBa (YHKIIMNA HEMPEPHIBHBIX HAa OTpe3ke. MeToa HMHTEpPBAJIOB A
perieHus: HepaBeHCTB. [IpuMeHeHne CBOWCTB HEMPEPHIBHBIX (PYHKIUWA JJIST PEIICHUS
3aaad4.

IlepBass u BTOpas mpousBojHbIE (GyHKUIMH. OnpenereHue, reoMEeTPUUECKUd U
(bu3HUecKuil CMBICT TPOU3BOIHON. Y paBHEHUE KacaTeabHOU K TpaduKy QyHKITHH.



[IpousBoanbie 37eMeHTapHBIX (QyHKUMA. [Ipon3BogHAass CyMMBbI, TPOU3BEICHHS,
9aCTHOTO ¥ KOMIO3UITUHU (YyHKITHH.

MHo:xecTBa H JIOTHKA

MHOK€eCTBO, OInepany HaJl MHOKECTBAMHU U UX CBOWCTBA. Jlnarpammbl Jiliiepa—
Benna. IIpumeHeHne TEOPETUKO-MHOXKECTBEHHOI'O ammapara sl ONMCAaHUS PeallbHBIX
IIPOIICCCOB U SIBJICHUH, IIPH PEILICHUH 3aJ]1a4 U3 JIPYTUX YIeOHBIX MIPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0KA3aTEeNbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KITACC

Yuciaa 1 BBIYUCTCHUSA

Harypanbubie u uensie uncina. [[pumMeHeHrne nMpru3HaKoB AEIUMOCTH LEIbIX YUCET,
HanOompmui obomwmii nenurensd (nanee — HOJI) m HanmensIee obmiee KpaTHoe (Ianee —
HOK), octaTkoB no Mmojyinto, anroputMma EBkiaua ajist pemeHust 3aj1a4 B EbIX Ynciax.

KommnekcHbie uucna. AnreOpandeckas U TPUTOHOMETpUYECKas (OpPMBI 3alucCH
KOMIUJIEKCHOTO 4HCia. Apu(MeTHYecKre oOrnepanud ¢ KOMIUIEKCHBIMU YHCIIaMH.
N3o0pakeHre KOMIUIEKCHBIX YMCENI Ha KOOpJAMHATHOW TuiockocTu. @opmyna Myaspa.
Kopnau n-oii creneHn n3 KOMIUIEKCHOTO 4ucia. [[puMeHeHrne KOMIIEKCHBIX YHCEeN IS
penieHust PU3NIECKUX U TEOMETPUUECKUX 3a/1au.

YpaBHeHUS U HEPABEHCTBA

CucteMa U COBOKYITHOCTh YPAaBHEHUN M HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U
CHUCTEMBI-CIEACTBUA. PABHOCUIIbHBIE HEPABEHCTBA.

Ot60p KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PerieHre TpuroHoMeTpuYeCKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUS CUCTEM U COBOKYIHOCTEW palMOHAIbHBIX,
HppalMoHaIbHbIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPaBHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IAPaMETPAMMU.

[IpumeHeHne ypaBHEHUI, CUCTEM M HEPABEHCTB K PELICHUI0 MaTEeMaTUYECKUX
3a7a4 M 3aJa4 W3 Pa3IUYHBIX 00JacTed HayKH M peajbHOM >KU3HHM, UHTEpIpeTaIus
MOJYYEHHBIX PE3YJIbTATOB.

DOyHKUMU ¥ TpaGUuKH

I'padux kommosummu  dyHkuuii. ['eomerpuueckne o0pa3sl ypaBHCHHA W
HEPABEHCTB HA KOOPANUHATHOW IJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, UX CBOMCTBA U TPaPUKH.

['padrueckne Metonabl perieHusl ypaBHEHH U HepaBeHCTB. ['paduueckue MeToabl
pelIeHus 3a1a4 ¢ apaMmeTpaMH.



Hcnonp3oBanue rpapukoB  (QYHKUMM Ui UCCIEJOBaHMsI  IMPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIE BO3HUKAIOT TpPU PEIICHUH 3a7ad U3 JPYruxX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hayana mareMaTH4eCcKOro aHAIU3a

[IpumeHeHne MNPOU3BOJHOM K UCCIENOBaHMIO (YHKIMI Ha MOHOTOHHOCTb MU
sKcTpeMyMbl. HaxokiaeHue HauOOJbIIEr0 M HAWMEHBLIETO 3HAYEHWH HENpephIBHOU
(GYHKIIMH Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOAHON ISl HAXOXKACHHUS HAMTYUIIEro peIeHNs B MPUKIIAIHBIX
3aj1a4ax, JAJis ONpPENIENeHNUs] CKOPOCTU U YCKOPEHHUS Mpoliecca, 3alaHHOro (GopMyJiol min
rpauKoOM.

IlepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  TepBOOOpa3HbiX. IlepBooOpaszHbie
aneMeHTapHbIX QyHkumid. [IpaBunia HaxoX1eHUs IEpBOOOPa3HBIX.

WNurterpan. ['eomerpuyeckuii cMbICI HMHTErpayia. BeluucineHue onpeneséHHOro
uHTerpaina no popmyne Hetotona-Jleitonua.

[IpumeHneHne uHTErpanga Ui HaXO0XKACHUS IUIOIAJCH MIOCKUX puryp u o0bEMOB
r€OMETPUYECKUX TEIL.

[Ipumepsl  pemieHuidt  aud@PepeHIHATBHBIX — yYpaBHEHHMA.  MaremaTudeckoe
MOJIEIMPOBAHUE PEAIbHBIX MTPOLIECCOB C MOMOIIBIO JU((EepeHIINATbHBIX YPAaBHEHHI.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJII'EGPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVBJIEHHBI YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONH TO3UIMK OOYYAIOIIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4YJI€HA POCCHUHCKOro OOINEeCTBa, MPEJCTABICHUE O MaTeMaTHYCCKUX
oCcHOBax ()YHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SBICHUH, IPOLEAYP T'PaKIaHCKOTO
oO1ecTBa (BIOOPHI, OMPOCHI U JAPYro€), YMEHUE B3aUMOJIEMCTBOBATH C COLIMATIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH H Ha3HAUCHHUEM;

2) IATPMOTHYECKOT0 BOCIIUTAHUS

c(hOPMHUPOBAHHOCTh POCCHUHCKOM TPaKJAHCKOM WJICHTHYHOCTH, YBAXKEHUA K
MPOILLJIOMY W HACTOSIIIEMY POCCHMCKON MaTeMaTUKHU, IIEHHOCTHOE OTHOIIEHHE K
TOCTHKEHUSAM POCCHUMCKMX MATEMAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOW IIKOJIBI,
WCITOJIB30BaHUE ATUX JOCTIKCHHUH B IPYTUX HayKaX, TEXHOJOTHSIX, chepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOT0 Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HAHHWSA, OTHYECKOTO IIOBEJCHHUS, CBA3aHHOTO C TMPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUH HAyKH WM JIEATEeITLHOCTHIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B MIOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUas OCTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUH, pacCyKIE€HUH, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM aCTIeKTaM Pa3IuvHBIX BUIOB HCKYCCTBA,;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTh MaTeMaTHUYEeCKHUE 3HAHUS B WHTEpecax
3I0POBOTO M 0Oe30macHOro ofpasza »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO  (340POBOE TMHUTAaHHUE, COANTAHCUPOBAHHBIM PEXHUM 3aHATUA W  OTIbIXA,
peryisapHas pu3ndeckas akTUBHOCTB), (PH3WYECKOE COBEPIIICHCTBOBAHUE MPHU 3aHATHUIX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATEbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3TUIHBIM
chepam TmpodeccHoHATBbHON JIeSITEIBHOCTH, CBS3aHHBIM C MaTeMaTHKOM U eé
MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymeld mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIaHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHMIO M CaMOOOPa30BaHUIO HAa MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTMBHOMY YYacCTHIO B PEIICHUM MPAKTHUYSCKUX 3aJ1ad MaTeMaTHYCCKOU
HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

c(hOPMHUPOBAHHOCTh HKOJIOTHYECKON KYJIbTYPhl, TOHUMAHUE BIUSHUS COIUATBHO-
AKOHOMHUYECKHUX MPOIIECCOB HA COCTOSHUE MPUPOIHON U COIMATILHOMN Cpeibl, OCOZHAHUE



IJI00QJPHOTO XapakTepa JKOJIOTHYECKUX MpoOJieM, OpHWEHTalus Ha TMPUMECHEHHE
MaTeMaTHYeCKUX 3HAHUM U1 pelIeHHUs] 3ajad B OOJACTH OKPYXKaloIIeH Cpebl,
MJIAHUPOBAHUE TIOCTYINIKOB U OLIEHKU WX BO3MOXKHBIX IOCJIEACTBUN MJI OKpPYKaroIIei
Cpenbl;

8) HeHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpPMHUPOBAHHOCTh MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M OOIIECTBEHHOM MPAKTUKH, MOHUMaHUE MaTEeMaTHYECKONW HAyKH Kak
chepsl YeTOBEYECKOMN JCITEIBPHOCTH, ITANOB €€ Pa3BUTHs M 3HAYMMOCTH TSI Pa3BUTHUS
IUBWIN3ALNY, OBJIAJICHUE S3BIKOM MAaT€MaTUKH W MAaTeMaTUYECKOW KyJIbTYpOM Kak
CPEACTBOM  T[O3HAaHWUA  MHUPa, TOTOBHOCTh  OCYHIECTBIATH  HPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JACATCIbHOCTh MHANBUIYAIBHO U B TPYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC YUeOHbIC 1eiiCTBUSA

Bba3oBble Jjornyeckue AeiicTBUA:

BBISIBJIATH M XapaKTE€PU30BaTh CYUIECTBEHHbIE MPU3HAKH MAaTeMaTHYECKUX
OOBEKTOB, MOHITHH, OTHOIIEHUH MEXIY MOHATUAMHU, (POPMYJIUPOBATH OIpPEAEICHUS
MOHSITUHM, YCTAaHABIIUBATh CYIICCTBEHHBIM NpPHU3HAK KJIaCCHU(UKAIIMK, OCHOBAHUS IS
000011I€HNS U CPAaBHEHHUSI, KPUTEPUU TIPOBOJUMOTO aHAIN3A;

BOCIIPUHUMATh, (hOPMYIUPOBATh U IPEOOPA3OBBIBATE CYKJICHUSA: YTBEPAUTEIbHbBIC
Y OTpULIATETIbHBIEC, €MUHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIC,

BBISIBIISITH MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M WM IIPOTHUBOPEYUS B
(dakTax, JaHHBIX, HAOIIONCHUIX U YTBEPXKICHUSIX, TIPEeIIaraTh KPUTEPUH JJI BHISBICHHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUH;

JenaTb BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHUH, YMO3aKITIOUSHHH 110 aHAJIOTHH;

OPOBOJUTH CAMOCTOSITENBHO JOKAa3aTeIbCTBA MAaTEMaTHYECKUX YTBEPKICHUN
(npsiMble W OT TMPOTHBHOTO), BBHICTPAMBATh APTyMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKEHUS U BBIBOJIBI;

BbIOMpATh croco0 pemieHus: yueOHo 3aaaud (CpaBHUBATH HECKOJIBKO BapHUaHTOB
pelleHus, BbIOMpaTh Haubosiee MOAXOASIIUN C y4ETOM CaMOCTOSITENIbHO BBIJCIECHHBIX
KPUTEPHEB).

Ba3oBble uccienoBarenbckme 1eiicTBUS:

UCIIOJIb30BaTh  BONPOCHI KaK  MCCIENOBATEIbCKUM HHCTPYMEHT MO3HAHUA,
dhopMyIHpoBaTh BOIMPOCHI, (PUKCUPYIOIIUE MPOTHUBOpEUHE, MpOOIeMy, yCTaHABIMBAaTh
MCKOMOE€ U JJaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOJIUTH CAMOCTOATENBHO CIUIAHWPOBAHHBIM SKCIEPUMEHT, HMCCIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUyecKoro OO0BbeKTa, SBJICHMS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMu, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSATENbHO  (PopMyIUpOBaTh O0O0OIIEHHWS W BBIBOJABI IO pe3yJbTaTaM
MPOBEAEHHOTO HAOIOACHUS, MCCIEIOBaHUS, OLICHUBATH JIOCTOBEPHOCThH MOJIyUYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNI;



MPOTHO3MPOBaTh BO3MOXKHOE  pa3BUTHE IMIpoliecca, a TakKe BbBIIBUTATH
HPEATONI0KEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ unpopmanmeii:

BBISBJIATH JeUIUTHI MHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIsi OTBETA Ha BOIMPOC
U JIJIS1 peleHus 3a1a4u;

BBIOMpATh WHGPOPMALMIO M3 HUCTOYHHUKOB pPA3IMYHBIX THUIIOB, AaHAJIU3UPOBATD,
CHCTEMaTH3UpPOBATh M HWHTEPIPETHPOBATh HMH(OPMAIUIO Pa3NUYHBIX BUAOB U (HOpM
MpeICTaBICHHUS,

CTPYKTYpUpOBaTh HUHGPOPMAIUIO, TMPEACTABIATh €€ B Pa3IMYHBIX (opmax,
WUTIOCTPUPOBATH TpapUUeCcKH;

OLIEHUBAaTh HAJEKHOCTh MHGPOPMAIMK MO CaMOCTOSITEIBHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

KoMMyHuKkaTHBHBIC yHUBepCcaabHbIe yYeOHbIE 1eiiCTBHA

Oo0wmenue:

BOCIPUHUMATh U (HOPMYJIHPOBATh CYKJEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
LEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOYKY 3pPEHUSI B YCTHBIX H
MMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY PELICHUs 3aJlayd, KOMMEHTHUPOBAThH
IIOJIyYCHHBINA PE3YJIbTAT;

B XxoJe OOCYXIeHHus 3aJaBaTh BOIIPOCHl IO CYIIECTBY OOCYKIaeMOW TEMBI,
poOJIEMBbl, pelIaeMoi 3aJaud, BBICKA3bIBATh WJECH, HALlEJEHHBbIE HA MOWCK PEIICHMS,
COMOCTAaBIISATbh CBOM CYXJACHHS C CYXICHUSMH JAPYIMX YYacTHUKOB JUaliora,
oOHapyKHUBaTh Pa3IMUUE€ U CXOACTBO IMO3ULIMMA, B KOPPEKTHOM (popMe (hopMyIupoBaTh
Pa3HOIUIACHSI, CBOU BO3PAKEHUS;

OPENCTaBIATh pEe3yJbTaThl pELICHUS 3aJayd, SKCIEPUMEHTA, MCCIEIOBaHUSA,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIJIEHUS C Y4€TOM 3ajad
MPE3EHTALNN U OCOOEHHOCTEHN ayIMTOPHUH.

PeryasiTuBHbIC YHUBEpCAJbHbIEC YUeOHbIE 1eiicCTBUS

Camoopranusanus:

COCTaBJIATh IUJIaH, AJTOPUTM pEIIeHUs 3ajayd, BBIOUpPATh CHOCOO PEIICHUsS C
Y4ETOM HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHUPOBATh M
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb, IMOLIMOHAIbHBIA HHTEJJICKT:

BJIQJIETh HaBBIKAMU ITO3HABATEIBLHON peQIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN M  MBICIUTEIBHBIX IPOIIECCOB, HX PE3yJbTaTOB, BIIAJIETh CIOCOOaAMU
CaMOINPOBEPKHU, CAMOKOHTPOJISL IpOLEcCCa W pe3yipTara PElICHUS MaTeMaTUYeCKON
3a7a4u;

NPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MpPHU PEUICHUM 3a7ayH,
BHOCHUTh KOPPEKTHBHI B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJIEHHBIX OMMUOOK, BBISIBIEHHBIX TPYIHOCTEH;



OLICHHMBAaTh COOTBETCTBUE pE3yJbTaTa LEIHM M YCIOBUAM, OOBSCHATH HMPUUYUHBI
JOCTUKEHMSI WIIM HEJOCTHIKEHUSI PE3yJIbTaTOB e TENbHOCTH, HAXOANUTh OIINUOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMAThH U MCTIOJ30BATh MPEUMYIIECTBA KOMAaHAHOW U UHIUBUAYATbHOU PabOTHI
OpU pelIeHWH Yy4uyeOHBIX 3ajad, IPUHUMATh LEJIb COBMECTHOH J€ATEIbHOCTH,
IUIAaHUPOBATh OpPraHM3allMI0 COBMECTHOM pPalOThI, pacnpenensiarth BuAbl padorT,
JOTOBApUBATHCA, OOCYXAAaTh TPOIECC W pe3ynbTaT paboTbl, 0000maTh MHEHHUSA
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYINIOBBIX ¢opMax paboTel (0OCyxkaeHHs, OOMEH MHEHHIA,
«MO3TOBBIE HITYPMBD» U UHBIE), BBIIOJIHATH CBOIO YaCTh PA0OTHI M KOOPAUHHUPOBATH CBOU
AEUCTBUS ¢ JPYTMMHU WIEHAMU KOMaH]ibl, OLIEHMBAaTh Kaue€CTBO CBOErO BKJIaJa B OOIIUI
OPOAYKT MO KPUTEPHUSIM, CPOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOJICHCTBHSL.

HHPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 10 kjiacce 00ydaroImmiics MOJIYYHUT CIEAYIOIUE MPEIMETHBIE
pe3ynbTaThl MO OTAEIBHBIM TeMaM pabouell mporpaMMbl yueOHOTo Kypca «Auredpa u
HayaJla MaTeMaTHYECKOr0 aHAJIA3a:

Yuciia 1 BBIYMCICHUS:

CBOOOJHO ONEPUPOBATH MMOHATUSAMH: PALUMOHAIBHOE YHCIIO, OECKOHEYHas
NepuoInyecKasi 1poOb, MPOLEHTHI, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA PAllMOHATBHBIX
Y JCUCTBUTENBHBIX YHCEII, MOIYJIb IEHCTBUTEIBHOIO YUCIIA,;

OPUMEHATh APOOU M MPOLEHTHI IJs PELICHUs MPUKIAJAHBIX 33]ad U3 Pa3IUdHbIX
OTpaciiel 3HAHUW U pEAIbHOU KU3HU;

MPUMEHATh NPUOIMKEHHBIE BBIYKMCICHUS, MpaBUIIa OKPYIJEHUs, MNPUKUIKY U
OLICHKY pe3yJbTaTa BEIYUCICHU;

CBOOOIHO ONEPUPOBATH MOHATHEM: CTENEHb C LIEJbIM MMOKA3aTelIeM, UCIIOJIb30BATh
NOIXOAIIYI0 (POPMY 3alMCH JEHCTBUTENBHBIX YHCET JJIS PEIIEHUS IPAKTUUECKUX 3a1a4
Y TIPE/ICTABIICHUS JAHHBIX;

CBOOOJHO OMNEPUPOBATH TMOHATHUEM: apUPMETUUYECKUN KOPEHb HATypaJbHOU
CTEIICHU;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PAllMOHAJIbHBIM I10OKa3aTeleM;

CBOOOJIHO OINEPUPOBATH MOHATUSIMMU: JIOTapU(PM Urcia, IeCITUUHBIE U HATYpaJlbHbIE
norapuMsl;

CBOOOJHO OMEpUpPOBaTh MOHATUAMM: CHUHYC, KOCHUHYC, TAHIE€HC, KOTAHIEHC
YHUCJIOBOIO apryMEHTa;

ONEpUpOBaTh TMOHATUAMM: apKCHHYC, AapKKOCHHYC M apKTaHI€HC YHUCJIOBOIO
aprymeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOZHO OMNEpUpOBaTh MOHATHUSAMHU: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIECTBUSA, PABHOCUIIbHBIE HEPABEHCTBA;



MPUMEHSTH PA3IMIHBIE METOJIBI PEIIEHUS PAIMOHATBHBIX U JPOOHO-PAITMOHATHHBIX
YPaBHEHH, MPUMEHATh METOJT MHTEPBAJIOB JIJISl PELIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATH TMOHATUSMHU: MHOTOWIEH OT OJHOW TEepPeMEHHOMH,
MHOTOWICH C IeTbIMH KO3 (UIIMEHTaMH, KOPHU MHOTOWICHA, MPUMEHSATH JIEICHHE
MHOTOWIEHa Ha MHOTOYJIEH C OCTaTKOM, TeopeMmy be3y u teopemy Buera mia pemeHus
3a/1ad;

CBOOOJTHO OMNEPUPOBATH MOHSTUSMHU: CHCTEMa JMHEHHBIX YpaBHEHHUN, MaTpulia,
ONPEAECIUTENIb MATPHUIIBI 2 X 2 U €ro T€OMETPUUECKHUIN CMBICI, UCIIOJIb30BATh CBOMCTBA
onpenenuTess 2 X 2 juisl BBIYMCICHUS €ro 3HA4Y€HHs, IPUMEHATh ONpPEAEIIUTENN IS
pElIEHUs] CHCTEMbl JIMHEWHBIX YPAaBHEHUH, MOJEIUPOBATH pPEATbHBIE CHTYallUd C
NOMOIIBIO CHCTEMBI JIMHEHMHBIX YpPAaBHEHUMN, HCCIEI0BATh MOCTPOEHHBIE MOJEIU C
NOMOIIIBIO MATPHUIL U ONIPEAETUTENEH, UHTEPIIPETUPOBATH MTOTYYEHHBINA PE3YIIbTAT;

HCIIOJIb30BaTh CBOMCTBA JEHUCTBUN ¢ KOPHAMU ISl Pe0Opa30BaHUs BbIPAKEHUM;

BBIIIOJIHATh MPE0OpPa30BAHMS YHUCIOBBIX BBIPAKEHUM, COJEPXKAIIUX CTENEHH C
palMOHAIIbHBIM [TOKA3aTeIEM;

UCIIOJIb30BaTh CBOMCTBa JorapudMoB Ui MpeoOpa3oBaHusl JOrapupMUUECKUX
BBIPAKCHU;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: HpPPALUOHAIbHBIEC, I[OKa3aTelbHbIE U
Jorapu(MUYECKHE YpPAaBHEHHUS, HAXOAWTh HMX PEUIEHUS C IMOMOIIbI0 PaBHOCHIBHBIX
IIEPEXO0B WJIK OCYILECTBIISASA IPOBEPKY KOPHEH;

NPUMEHSTh OCHOBHBIE TPUTOHOMETpUUYecKHe (OpMyIsl g TpeoOdpa3zoBaHUs
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YPABHEHHE, MPUMEHSTH
HeoOXxoaumble (OPMYJbl JJii PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUYECKUX
YPaBHEHHI;

MOJIEJTUPOBATh PEAIbHBIE CUTYaIlMH Ha SI3bIKE alreOpbl, COCTABISITH BBIPAKEHUS,
YpPaBHEHMS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, HCCIIEIOBATH IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAHUEM allapara ajreopsbl.

DYyHKIUMU U TPAPUKH:

CBOOOJTHO OIEPUPOBATH MOHATUSAMH: (GYHKIUS, CIHOCOObI 3aaHusi (YHKIINH,
B3aUMHO OOpaTHble (YHKIHMHU, KOMIIO3HMIMS (PYHKIUN, Tpaduk (yHKIMUU, BHITOIHSATH
aJIeMEeHTapHbIe IpeoOpa3zoBaHusi rpa@uKoB GyHKIIHIA;

CBOOOJIHO ONEpUPOBATh MOHATUSIMH: O0JACThH ONPEIEICHHS 1 MHOKECTBO 3HAUECHUI
byHKIMH, HYJIU PYHKITUH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  OMEpUPOBATh TOHATHSAMHU: YETHBIE U HEUETHbIE  (QYHKIIUH,
nepuogudeckre (PyHKIMH, MPOMEXKYTKM MOHOTOHHOCTH (DYHKIIUM, MAaKCUMYMbI U
MUHUMYMBbI (YHKIIMH, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HaUeHUE (PYHKIIUU Ha TIPOMEKYTKE;

CBOOOJIHO OMEpUPOBATh MOHATUSIMU: CTETIEHHAs! (YHKIUS C HATYpPaIbHBIM U LEIbIM
nmokasatesieM, rpaduk CTEEHHOW (DYHKIIMM C HATypajdbHBIM M IIEJIBIM IOKa3aTeNeM,
rpaguKk KOpHA N-0M cTenmeHW Kak (QYHKIUKA OOpaTHOW CTEMEeHH C HaTypalbHBIM
MTOKA3aTeIIEM;

OTIEpUPOBATh MOHATUSIMU: JIMHEWHAs, KBaJ[paTUYHas U APOOHO-TMHEHHAs QYyHKIIUH,
BBITIOJIHSATH 3JIEMEHTAPHOE UCCIEAOBAaHUE U MIOCTPOCHHUE UX TPA(UKOB;



CBOOOZHO OMNEpUpOBATh TMOHATUSIMHU: T[OKa3aTeiabHas U Jjorapudmuueckas
(GyHKLIMH, UX CBOMCTBA U rpadUKH, UCTIOIH30BaTh UX TpadUKH AJIsl PEIICHUs YPaBHEHU;

CBOOOJHO  ONEPUPOBATH  MMOHATUSMU:  TPUTOHOMETPUYECKAS  OKPY>KHOCTb,
onpeeneHue TPUTOHOMETPUIECKUX (PYHKITUN YUCIOBOTO apTyMEHTA;

MCIIONIb30BaTh Tpa@uKu (PYHKIMNA IS UCCIETOBAHUS MPOILIECCOB U 3aBUCUMOCTEN
OpU PEIIeHUH 33Ja4d W3 JPYruX y4eOHBIX MPEIMETOB U PEabHOM >KWU3HH, BBIPAXKAThH
(dbopmyamMu 3aBUCUMOCTH MEK/y BEIIMYMHAMU;

Hauana MareMaTH4ecKOro aHAJIM3Aa:

CBOOOZHO OMEpUPOBaTh MOHATHAMH: apudmMeThdyeckass U TeoMeTpUyecKas
nporpeccusi, OCCKOHEYHO YOBIBAaIOIIasi TeOMETpUYEcKas MPOrpeccus, JIUHEHHBIA u
AKCIIOHEHIIUATBHBIN pOCT, (OpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAHTE;

HCIIOJIb30BaTh MIPOTPECCHH IS PELIEHUS PEAIbHBIX 3aJ1a4 IPUKJIIAIHOTO XapaKkTepa;

CBOOOZHO OMNEPHPOBATh MOHATHAMH: IOCIEIOBATENbHOCTb, CIOCOOBI 3aJaHus
MOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYECHHBIE MOCIIEIOBATEIIBHOCTH, IOHUMATh
OCHOBBI 3apO’KJICHUS MAaTEMAaTHUYECKOTO aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMH: HENPEPHIBHbIC (PYHKIIMU, TOYKH pa3pbiBa
rpaduka QyHKIMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOOJHO ONEpPUPOBATH MOHATHEM: (YHKLMs, HENpEepbIBHAsT Ha OTpPE3Ke,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a]1a4;

CBOOOJIHO OIEpUPOBATh MOHATHUSIMU: TEpBasi U BTOpas MPOU3BOJHBIC (YHKIIHH,
KacarelibHas K TpaduKy QpyHKIUY;

BBIYUCIISATh MPOU3BOAHBIE CYMMBI, MPOU3BE/ICHUS, YACTHOTO M KOMIIO3UIIMU JIBYX
(yHKIUH, 3HaTh TPOU3BOIHBIE AIIEMEHTAPHBIX PYHKIINM;

UCIIOJIb30BaTh T€OMETPUUECKUN M (PU3UUECKUIM CMBICI MPOU3BOTHON IJISl pelleHuUs
3a7ad4.

MHoKecTBa M JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUAMM: MHOKECTBO, ONEPALlMU HaJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIM ammapar [Jjsi OMNHCAaHUSA PeabHbIX
MIPOIIECCOB U ABJICHUM, IPU PEUICHUU 3a]1a4 U3 APYTUX yUeOHBIX MPEIMETOB;

CBOOOZIHO ONEpUpOBAaTh TOHATUSMHU: OIpeNeJeHHe, TeopeMa, YypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYECKOr0 OOBEKTa, JI0Ka3aTeIbCTBO, PAaBHOCUJIBHBIC
ypaBHEHUS U HEPABEHCTRBA.

K xonity o6ydyenus B 11 kiacce o0ydaromuiics MOJIYIHUT CIEAYIONIUE MPEIMETHBIC
pe3yNbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anrebpa u
Hayaja MaTeMaTHYECKOr0 aHAIU3a»:

Yucji1a ¥ BBIYUCTICHUSA:

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: HATypaJbHOE M LIE€J0€ YHUCIIO, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCIO0JIb30BaTh MPU3HAKU IEIUMOCTH Lenbix ynuces, HO/|
1 HOK HarypanbHBIX UKcel JUIs pelieHus 3a/1a4, TPUMEHSTh anroput™ EBkinuaa;

CBOOOJHO OMEPUPOBATH MOHSATUEM OCTaTKa IO MOJYJIIO, 3alIUChIBATh HATypajbHbIE
YuCia B Pa3IMUHbBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS,



CBOOOZHO ONEpPUPOBATh MOHATHUAMU: KOMILJIEKCHOE YHCIO U  MHOXECTBO
KOMIUJIEKCHBIX YHUCEN, MPEACTaBIsATh KOMIUIEKCHBIE YHcla B anredpandyeckon u
TPUTOHOMETPHUYECKOU (opMe, BBINOJIHATH apuU(PMETUUYECKUE OINepalud C HUMH U
n300paxaTh Ha KOOPAUHATHOMN TJIOCKOCTH.

YpaBHeHMS U HEPABEHCTBA:

CBOOOJTHO  OMEpUpOBaTh TMOHSATUSIMU: HppAIMOHAIBHBIE, IOKa3aTelIbHbIE U
norapu(MHUUECKre HEPABEHCTBA, HAXOAWTh MX PEIICHHS C MOMOIIbIO PaBHOCHIBHBIX
MEPEXO0B;

OCYULIECTBJISATH OTOOP KOPHEW MTPU PEIIEHUU TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOO/IHO OTEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSThH
HEoOXoUMble (POPMYJIBI  JIJIi  PEUICHUSI OCHOBHBIX THUIIOB TPUTOHOMETPUUYECKHUX
HEPABEHCTB;

CBOOOJHO OIEpUpPOBaTh TOHSATUSIMHU: CHCTEMa M COBOKYMHOCTh YpaBHEHHH U
HEPaBEHCTB, PAaBHOCWJIbHBIE CHCTEMBl U CHUCTEMBI-CIEJCTBUS, HAXOJUTh pELICHUS
CUCTEMbl M COBOKYIHOCTEH palMOHAJIbHBIX, HPPALUOHAIBHBIX, IOKA3aTEIbHBIX U
norapu(MUYECKNX YpaBHEHUI U HEPABEHCTB;

pemaTh paroHalIbHbIE, WPpPAIMOHATbHBIC, MOKa3aTelbHbIe, Jorapu@MUIecKue u
TPUTOHOMETPUYECKUE YPABHEHHSI U HEPABEHCTBA, COAECPKALIUE MOJIYJIM U MTapaMeTPBhIL;

MPUMEHSATH rpauuecKre METObI JJIs pEUICHUS] YPABHEHUN U HEPABEHCTB, a TAKKE
3a/1a4 ¢ MapaMeTpamu;

MOJIEJIUPOBATh PEAIbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABISTH BBIPAKEHUS,
YpaBHEHUS1, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO 33/1a4H, UCCIEN0BATh IOCTPOCHHbBIE
MOJEJIA C UCIOJIb30BAaHUEM ammapara ajireOpbl, HWHTEPHPETUPOBATH IOTYYEHHBIH
pe3ynbTar.

DYyHKIUMU U TPAPUKH:

CTPOUTh TpaduKd KOMIO3ULIMU (YHKUUMH C TOMOIIbIO  3JIEMEHTapHOIO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIIMU ABYX (DYHKIIUH;

CTPOUTh T€OMETpPUYECKHE 00pa3bl YpaBHEHH W HEPABEHCTB HA KOOPAMHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUAMHU: TPAQUKH TPUTOHOMETPUIECKUX (QYHKITUH;

OPUMEHATH (GYHKIUU JJIST MOJICTTUPOBAHUS M UCCIICIOBAHUS PEATbHBIX MPOIECCOB.

Havana mareMaTH4ecKoro aHaju3a:

MCIIOJIb30BaTh TMPOU3BOJAHYIO JJI HCCIENOBaHUA (PYHKIMHM HAa MOHOTOHHOCTH U
DKCTPEMYMBI;

HaxOJIUTh HAWOOJBIIIEE M HAWMEHbIeEe 3HA4YCHUS (QYHKIMHA HENMPEpPHIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MPOMU3BOAHYIO IS HAXOXKACHUS HAWIY4ylIero penieHus B
MPUKIAAHBIX, B TOM YHCJIE COLMAIBbHO-DPKOHOMMUYECKHUX, 3ajadax, A ONpeleieHUs
CKOPOCTHU U YCKOPEHHUSI POIIecca, 3aJaHHOTO (GOopMYIION Ui rpaduKoM;

cBOOOZIHO OMNEpUpPOBaTh MOHATUAMU: TNEpBOOOpa3Has, ONPENENEHHBIN HHTErpa,
HaXOJIUTh MEPBOOOPA3HbBIE AEMEHTAPHBIX PYHKIUN U BBIYUCIATH UHTErPaj o GopMyJie
Hrrorona-JleiiObnunna;

HAXOJIUTh TJIOMIAHU TUIOCKUX (GUTYP U OOBEMBI TEJT C TTOMOIIBI0 UHTETPAJIA;



MMETh TMpPEACTaBICHUE O MaTeMaTHYeCKOM MOJCIMPOBAHUM HA MpHUMEpE
coctaBiieHus tudepeHInanbHbIX YPaBHEHHUI;

pemiaTh MpUKIAAHBIE 3aJayd, B TOM YHCIE COLMAIBbHO-DKOHOMHYECKOTO U
(bu3MUECKOro XapakTepa, CpeCTBAMU MAaTEMAaTUYECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
MHO0k€eCTBO JIeHCTBUTEIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
[eJIBIM TIOKa3aTesieM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEeHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarensHbie 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 Tpuronomerpuyeckue BeIpaXXeHUS U 29 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH M IPOTPECCUN 10
8 HenpepsiBable pynkiuu. [IpouszBoanas 20
9 [ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AT 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue odpa3oBaTebHbIE
padoTshI padoThI
pecypchl
1 HccnenoBanue GyHKIHIA C TOMOIIBEO 99 1
MIPOU3BOJIHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduku TPUrOHOMETPHUECKUX ()YHKIIHH. 14 1
TpuroHomeTpruyecKkue HEpaBEHCTBA
4 WppanmoHaibHbie, MOKa3aTeIbHbIC U 24 1
JorapupMHUUECKUE HEPABEHCTBA
5 KomriekcHbie dncia 10
6 HarypanbHble u nensie yucna 10
CucTeMBbl paroHaTBHBIX, HPPANUOHATEHBIX
7 MIOKAa3aTeIbHBIX U JOrapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3amaqn ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, CCTeMaTH3aIlUs 16 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi  o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHOXecTBO, olepanuu HajJ MHOKECTBAMU 1
U UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTUKO-MHOKECTBEHHOTO 1
arnrmapara i peleHus 3a1a4y
Pannonanbubie yncna. OObIKHOBEHHBIE U
4 JIeCATUYHbIE JPOOU, POLIEHTHI, 1
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Pannonansueie yncna. OOBIKHOBEHHBIE U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Tpumenenue npoOeii ¥ IPOLIEHTOB ISt 1
petieHus MPUKIAIHBIX 33124
7 [Ipumenenne qpodeit u MPOIEHTOB ISt 1
penieHus MPUKIAIHBIX 33124
8 [elictBuTenbHble yncia. PanimonanbHble U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEHCTBUTEILHBIMU YU CIIAMH
10 Moaynb AEHCTBUTENBHOTO YUCIIA U €T0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIIBIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJICH C
ocratkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuiia cucteMbl TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

20

21

Onpenenurens MaTpuipl 2X2, ero
T€OMETPHUUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

[IpuMeHeHue onpeaeuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPABHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomexyTKHM 3HAaK MOCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKUIUH

33

CreneHn ¢ LIEJIBIM ITOKa3aTeeM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponpnast padora: "CreneHHas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIepIKAIINX CTETIEHN U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
CoJIep KalUX CTENIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/IBI PEIICHUS HPPAITMOHATBHBIX
YpaBHEHUNU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppanmonansuslie ypaBHeHus1. OCHOBHbIE

44 METO/IbI peIIeHUs] UPPALTUOHATBHBIX
ypaBHEHUU

45 PaBHOCHIIBHBIE ITEPEXO/BI B PELICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHAIIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPpPaLMOHATIbHBIX YPABHEHUM
CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTponsHas pabora: "CBoiicTBa 1 rpaduk

51 KOpHsI N-ol creneHu. MppannonanbHele
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTeNeM U
€€ CBOICTBA

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonp3oBanue rpaduka QyHKINM 115

peluieHus: ypaBHEHU I




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1
ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

59 METO/bI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUU
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm ymncna. CoicTBa jJorapudpma 1

63 Jlorapudwm yucna. CpoiicTBa norapudpma 1

64 Jlorapu¢m uyucna. CoiicTBa Jiorapugpma 1

65 JlecsiTuuHble 1 HaTypaJibHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
aorapudmsl

68 [TpeoOpa3oBaHue BbIpaKEeHUH, COAEPIKAIINX 1
Jorapupmbl

69 [TpeoOpa3oBaHue BRIpAKESHHUN, COACPIKAIIIX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

71 Jlorapugmuueckas pyHKIus, € CBOHCTBA U 1
rpaduk

79 Hcnonb3oBanue rpaduka GyHKIIUN 115 1

pellIeHNs] YpaBHEHUI




Hcnonb3oBanue rpaduka GyHKINUN A5

3 pelieHusi ypaBHEHUM
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

74 METO/BI pEIIeHUs JTorapu(HPMUIECKUX
ypaBHEHU I
Jlorapudpmudeckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUT
Jorapu(pMUUECKUX ypaBHEHHMA

78 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUT
norapu(MUUECKUX YpaBHEHUN

79 Konrtponbnas pabora: "Jlorapudpmuueckas
dbyukmus. Jlorapupmudeckre ypaBHeHUs"

80 CuHycC, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

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

82 ApKCHHYC, apKKOCUHYC U apKTAHI'€HC
YHICJIOBOI'O apryMEHTa

83 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 oTpeieTICHUE TPUTOHOMETPUUECKUX

GyHKIMI YHUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1
(YHKIMIA 9UCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHme TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

92 [IpeoOpa3oBaHye TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

95 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKUX ypaBHEHUN 1

98 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1

100 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTtponbhas pabora:

101 "TpUrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE YpaBHEHHS"

102 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS 1

rnocienoBareiibHocTel. MeTon




MaTeMaTUYECKON MHAYKLINU

MOHOTOHHEIE U OTpaHNU4YCHHBIC

103 MocJieI0BaTeNbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHo yObIBaroIasi reoMeTpruiecKast
nporpeccus

107 CyMMa OecKkOHEUYHO yOBIBaromen
F€OMETPUUYECKON MTPOTrPECCUU

108 JIMHENHBIN U YKCIOHEHIMATIbHBIA POCT.
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB

109 JIMHENHBIN U DKCIIOHEHIMAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonp3oBanue mporpeccuu A pereHus
pEaNbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocnenoBaTenbHOCTH U TIporpeccun’”

112 HenpepoiBHbIE QYHKIINU U UX CBOICTBA

113 Touka pa3pbiBa. ACUMNITOTHI IpaUKOB
byHKIMMA

114 CpoiicTBa (h)yHKIIMHA HENPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (h)yHKIMH HENPEPHIBHBIX HA
OTpe3Ke

116 Meron HHTEpPBATIOB AJI pELICHUS

HEPaBEHCTB




MGTOH HUHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

119 [IpruMeHeHue CBOMCTB HEMPEPHIBHBIX
(GyHKUUH 1715 pelieHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

121 [lepBast u BTOpast npon3BOIHBIC GYHKIIUU

122 OnpeneneHue, reoMEeTPUIECKUNA CMBICIT
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTelbHOU K TpapuKy
byHKIUN

195 YpaBHeHUEe KacaTebHOU K TpaduKy
byHKIIMHN

126 [Tpou3BoHbIE AIIEMEHTAPHBIX (HYHKIIHN

OW3BOJHBIE DJIEMEHTAPHBIX KUK

127 IT

128 [TpousBoHasi CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (YHKIUI

130 [IpousBonHas CyMMbI, IPOU3BEACHMUS,
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3AIUS




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 AL 1
3HaHui: "Oyukiun"
134 HroroBast koHTpoIbHAs paboTa 1 1
135 Wrorosas KoHTpoJBbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS 1
3HAHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

[IpumeHeHne Mpou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIEeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Koaun4yecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
uccaea0BaHuio PyHKIMH Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOIBIIETO U

HaAMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKINMU Ha OTpe3Ke

Haxoxnenue HauOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxnenune HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTo (OPMYIION HITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Kommnosumus hyHkmmii

19 Komnozunust GyHKimit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJIUHATHON TUIOCKOCTH

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

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpu4eCKUN CMBICIT
UHTErpana

97 Brruuciienue onpeaenéHHOro MHTErpana
o ¢opmyne HeroTona-JleiiGnuma

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JleliOnuna

29 [TpumeHeHMne UHTETrpaa A HaXOXKACHUS
IO IeH TIIIOCKUX PUTyp

30 [TpumeHeHHe UHTErpana s HaXOXKACHUS
00BbEMOB Ir€OMETPUUYECKHX Tel

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
yYpaBHEHHI
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan’

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBa U TpaduKu

38 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKONW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPAaBEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'paduueckue METObI peLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
ITOKA3aTEeNIbHBIX YPABHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MHUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparmoHaibHbIe,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUEcKasi pOpPMBI 3aHcu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

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

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CECJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenbie uucia

85 [IpumeHneHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEIl

86 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LEJbIX YUCEeIl

87 [TpumeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
nenbix yucen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOJYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LEJTBIX YUCEIT: anropuT™ EBkinaa s
peleHus 3a1a4 B IeJIbIX YUCcIax

92 Konrtponsnas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3aJ]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KU3HH, UHTEPIPETALUs TOTYYEHHBIX
pe3ysbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HH, UHTEPIPETALUs TOTYIEHHBIX
pe3yIbTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKH U peaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanmsHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHnanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 WpparmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbpHBIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbBIE CUCTEMBI C TApAMETPaAMU

112 Jlorapudmudeckue ypaBHEeHUS,
HEpaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuyueckrne CUCTEMBI C
napameTpamu

114 Tpuronomerpuieckue ypaBHEHUS C
napameTpamu

115 Tpuronomerpuieckre HepaBeHCTBA C

napameTpamu




116

TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEeMaTHYECKUX MOJIENIEN peaIbHBIX
CUTYyalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJIENIEN peaibHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN
C mapameTpaMu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

KonrtponbHas pabdora: "3anaun ¢
napaMerpamu”

121

[ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122

123

124

[ToBTOpenue, 0600IIEHNE,
cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"
[ToBTOpenue, 06001IeHNE,
cUCTeMaTu3alvs 3HaHWi: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125

[ToBTOpenue, 0600MIEHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpeHue, 060061IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,

128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,

129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHmE, 06001IEHNE,

130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"

131 [ToBTOpenue, o6001IEHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanuit: "OyHkun"

134 Hrorosast koHTpoIpHAs paboTa

135 HToroBasi KOHTpOJIbHASA paboTa 1 1

136 [ToBTOpenue, 0600MIIEHNE, 1
cUCTEMaTH3aInsI 3HAaHUH

OBILIEE KOJIMYECTBO HACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. Anredpa v Hayajaa MaTeMaTHYEeCKOro aHallu3a; YIiIyOJIeHHOe
obyuenue, 10 knacc/ Mepzmsik A.I'., Homuposckuii JI.A., [TonskoB B.M.; non
penakmueit [Togonbckoro B.E., O6mecTBo ¢ orpaHnueHHON
orBeTcTBEHHOCThIO M3narenbckuil neHtp «BEHTAHA-I'PA®y;
AxkmmonepHoe oouiectBo «M3narensctBo «lIpocBemenne»

* Maremartuka. Anrebpa U Hauajia MaTeMaTHYECKOTO aHaJIN3a; YIIIyOJIeHHOE
obyuenue, 11 knacc/ Mepzmsk A.I'., Homuporckuii JI.A., [Tonskos B.M.; mox
penakuueit [Togonsckoro B.E., O6miecTBo ¢ orpaHuYeHHOM
oTBeTCTBEHHOCThIO M3narenbckuii nentp «BEHTAHA-TPADy;

AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



