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HOACHUTEJBHASA 3AIINCKA

VYyebnblii Kypc «Anredpa U Havajla MaTEMaTHYECKOTO aHaIN3a» SBIISIETCS OJTHUM U3
HamOoJiee 3HAYMMBIX B MPOrpaMMe CPEHEro o0IIero oopa3oBaHusi, OCKOJIbKY, C OJHOU
CTOpPOHBI, OH O0€eCIeYnBaeT MHCTPYMEHTAIbHYIO 0a3y /i U3Y4YEHHsS BCEX €CTECTBEHHO-
HAy4YHBIX KYypCOB, a C JpPYyrod CTOpPOHBI, (OPMUPYET JOTHYECKOE U aOCTpaKTHOE
MBIIIJIEHHE OO0YydYaloImuxcs Ha YpOBHE, HEOOXOJUMOM /Ui OCBOCHHS WH(DOpPMATHKH,
OOIIIECTBO3HAHMSI, WCTOPHUH, CIOBECHOCTH W JPYTHX JWCIHMIUIMH. B pamkax maHHOTO
y4eOHOTO Kypca OOydYaromniuecsi OBIIAJEBAIOT YHUBEPCATHHBIM SI3IKOM COBPEMEHHOM
HAyKH, KOTopas (opMyIUpyeT CBOU JOCTIKCHHSI B MAaTEMaTHIECKOU opMme.

Y4eOupIil Kypc anreOpsl U Hadajdl MaTeMaTHYECKOTO aHaln3a 3aKjIaJblBaeT OCHOBY
JUTSI YCTICTITHOTO OBJIAJICHUS 3aKOHAMHU (PU3WKH, XMMUU, OUOJIOTHH, TTOHUMAaHUS OCHOBHBIX
TEHJICHITUH Pa3BUTHS SKOHOMHUKH B OOIIECTBEHHOM KU3HM, ITO3BOJIICT OPUCHTUPOBATHCS B
COBPEMCHHBIX IHU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIIOIh30BaTh HMX
JUTSL TajdbHEHIIero oOpa3oBaHUs W B MOBCEIHEBHOHN JKM3HU. B TO ke BpeMms OBIaJICHHE
a0CTpaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKIUSMU aiareOpbl U MaTeMaTU4ecKOro
aHalIKM3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb,
JIOKa3bIBaTh YTBEPXKACHHS C TIOMOIIBI0O HHIYKIUM U PACCYXKIaTh JEAYKTHUBHO,
UCII0JIb30BaTh 0000IIEHNE M KOHKPETU3AIMI0, a0CTparnpoBaHUe M aHAJIOTHIO, (popMUpYyET
KpEaTUBHOE U KPUTHIECKOE MBIITUICHHE.

B xone m3yuenus ydueOHOTO Kypca «AnreOpa v Hayajga MaTeMaTHYEeCKOTO aHAJIA3ay
oOydJaromnrecs: MoJIy4aroT HOBBIM OIBIT PEIICHUS MPUKIAIHBIX 3a7a49, CAMOCTOSITEIIBHOTO
MOCTPOCHUSI MATEeMAaTHYECKUX  MOJENed  pealbHbIX CHUTyallWid, WHTEPIpeTaluu
MOJTYYCHHBIX PEIICHUN, 3HAKOMSATCS ¢ MPUMEpaMy MaTeMaTHYECKHX 3aKOHOMEPHOCTEH B
npupoje, HayKe W MCKYCCTBE, C BBIIAOIIMMUCS MAaTEMATHUYCCKUMHU OTKPBITHSIMH U WX
aBTOPAMH.

Y4eOHbIil Kypc 00J1aaeT 3HAYUTEIbHBIM BOCITUTATEIHPHBIM ITOTEHITHATIOM, KOTOPBIN
peanmsyeTcst Kak uepe3 yueOHbI MaTepual, ClocOOCTBYIONINI (POPMUPOBAHNIO HAYTHOTO
MHUPOBO33pEHUS, TaKk M 4yepe3 crHenupuky ydeOHON [eATeTbHOCTH, TpeOyromen
POJOJDKUTEIHPHOM KOHIEHTPAIlMM BHHUMAHHS, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIYYCHHBINA PE3YJIbTAT.

B ocnoBe meromuku oOydeHusi anrebpe W HavajgaM MaTEMaTUYeCKOro aHaju3a
JICKHT JEATeTbHOCTHBIA MIPUHITUT O0OyYCHHS.

B crpykType yuebHOro Kypca «AnreOpa M Havajlia MaTEMaTHYECKOTO aHAIIA3a»
BBIJICJICHBI CIIEAYIONINE COJEPKATEIbHO-METOINYECKHUE JIMHNA: «Hucna U BBIYUCIICHUS,
«Dynkiuun u rpadpukm», «YpaBHEHHS U HepaBeHCTBa», «Hawama martematuyeckoro
aHanm3ay», « MHOXECTBa U JIOTHKa». Bce OCHOBHBIEC COMEPIKATEILHO-METOINICCKAC TINHUN
U3yYaloTCSd Ha TMPOTSHKEHWUU JBYX JIeT OOyYeHHMs Ha YpPOBHE CpEIHEro oOImero
oOpa3oBaHMsI, €CTECTBEHHO JOIOJHSISA APYr Apyra U MOCTETICHHO HACHIIIAsICh HOBBIMHU
TeMaMH W pasfeiamu. J[aHHBIH ydeOHBIH Kypc SIBISICTCS WHTETPATUBHBIM, ITOCKOJIBKY
oObeuHsIeT B cebe cojliepKaHhe HECKOJIbKUX MaTeMaTHUYeCKHX JMCUUIUIMH, TaKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTUYECKUN aHaNU3, TEOPHUSI MHOXKECTB, MaTeMaTH4eCKas
noruka u npyrue. [lo mepe Toro kak oOyuaromuecs OBIAJEBalOT BCE OoJee MHMPOKUM
MaTeMaTUYECKUM  ammaparoM, Yy  HHX  TOCHEJOoBaTelIbHO  (OpMUPYETCS U



COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMaTHYECKYI0 MOJIENIb PEalbHON CHUTyalluH,
OPUMEHSTh 3HAHMS, TOJYyYCHHbIE NPH H3YYCHHH YYEOHOro Kypca, JUIisl pelieHus
CaMOCTOATENLHO  CPOPMYJIMPOBAHHOM  MaTeMaTHYeCKOW  3aJadd, a  3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpbHOo-MeTOANYECKasT JuHUA «Yucna © BBIYUCICHUS»  3aBepllaeT
dbopMupoBaHUE HABBIKOB MCIIOIL30BaHUs JEUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HAYaTO
Ha ypPOBHE OCHOBHOI0 0o01iero oopaszoBanusi. Ha ypoBHe cpeaHero oOuiero oopazoBaHus
oco0oe BHHMMaHUE yjaenseTcss (OPMUPOBAHUIO HABHIKOB PAllMOHAJIBHBIX BBIYUCIICHUH,
BKJIIOYAIOMIMX B €€0sl MCIOJIb30BAaHUE PA3NIMYHBIX (POPM 3ammcu 4yucia, yMEHUE JAelaTh
MPUKHUJIKY, BBIIOIHATh MPUOIMKEHHBIE BBIYMCICHUS, OIICHUBATh YHCIIOBBIE BBIPAKECHMUS,
paboTath ¢ MaTE€MaTUYECKHMMHM KOHCTAHTAMH. 3HAKOMbIE OOYYaIOMIMMCSI MHOKECTBa
HAaTypaJIbHBIX, UEJIbIX, PpPAUOHAIBHBIX W JCHCTBUTENBHBIX YHUCEN JIOMNOJIHSAIOTCS
MHOXECTBOM KOMIUIEKCHBIX 4ucel. B KaxJIOoM W3 3THX MHOXKECTB pacCcMaTpPUBAIOTCS
CBOMCTBEHHBIE eMy crienupUIecKre 3aa4u 1 OTepallu: JIeJICHUE HalleJI0, ONEPUPOBAHNE
OCTaTKaMW Ha MHOXKECTBE IIEJIbIX 4YHCEeN, OCOObIe CBOICTBAa pAIMOHAIBHBIX U
UPpAlMOHATBHBIX YHCEN, apu(MEeTHUeCKHe Omepaluu, a TaKKe HU3BJICUEHUE KOPHS
HATypaJIbHOM  CTENEHM HAa  MHOXKECTBE  KOMIUIEKCHBIX  uHcen.  bnaromaps
[OCJIEOBATEIbHOMY PACIIMPEHUIO Kpyra UCIHOJIb3yEMbIX YHCEI M 3HAKOMCTBY C
BO3MOXKHOCTSIMU WX TPUMEHEHHUS Il PEIICHUS Pa3IudHbIX 3a7ad  (hopMupyercs
NpeACTaBICHUE O €IMHCTBE MATEMaTHUKU KaK HAyYKH U €€ pOJu B MOCTPOCHUM MOJenen
peasbHOro MUpA, MUPOKO UCIIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIIUS.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PeaIu3yeTcsl Ha MPOTSIHKEHUU BCETO OOydYeHUs
Ha YpPOBHE CpeJHEero oluiero oOpa3zoBaHus, MOCKOJIbKY B KaxJoM paszaene IIporpammbl
IPEeIyCMOTPEHO peUIeHUE COOTBETCTBYIOIMX 3anad. B pesynbrate oOywaroiuecs
OBJAJCBAIOT PA3JIMYHBIMA METOJAMU PEIICHUS PALUOHAIBHBIX, HPPALMOHAIBHBIX,
MOKA3aTeNbHbIX, JIOTApU(PMHUUECKUX U TPUTOHOMETPUUECKUX YpPaBHEHUI, HEPABEHCTB U
CUCTEM, a TaKXke 3aJad, CcoJAepKallux mnapameTpbl. l[lolydyeHHbIE yMEHHS LIUPOKO
UCTIOJIB3YIOTCSl TIPH UCCJIENOBAHUM (PYHKIIUH C MOMOIINBIO MPOU3BOJHON, MIPHU PEIICHUU
NPUKJIAIHBIX 3a7ad M 3aJlad Ha HAxXOXKJEHHWE HaWOOJBIINX W HAWMEHBIIUX 3HAYCHUU
dbynknuu. JlanHas comep)kaTelbHas JWHUSA BKJIIOYaeT B ceOsi Takke (OpMHUpPOBAHUE
YMEHUM BBIMONHATHL pacu€rel 1o ¢opmysiam, NpeoOpa3oBaHUs pPAMOHAIBHBIX,
UPPAMOHANIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUW, a TakkKe BBIPAKCHUH,
coJiepKallluX CTENEeHU U Jiorapudmbl. brnarogapsa nzydeHuro airedpanyeckoro MaTepuaia
MPOUCXOJUT JajbHEWIlIee Pa3BUTHUE AJTOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHUS
oOyuaromuxcsi, (GOPMUPYIOTCS HAaBBIKM JIEAYKTHUBHBIX PAcCyKJIE€HUH, paboOThl C
CUMBOJIBHBIMH (pOpMaMu, MPEJICTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC
PaBEHCTB U HEpaBeHCTB. AnreOpa npeyiaraet 3QpQPeKTUBHbIE UHCTPYMEHTHI JJIsl PEIICHUS
NPAaKTUUYECKUX M ECTECTBEHHO-HAYYHBIX 3a7ay, HarjasigHO JIEMOHCTPHUPYET CBOU
BO3MOKHOCTH KaK sI3bIKa HAYKHU.

ConepxarenbHO-MeToqudecKas TuHus «DyHKIUU U rpaduKm» TECHO TeperuieTaeTcs
C JpYyTMMU JHHHUSAMH Y4eOHOTO Kypca, TIOCKOJIbKY B KaKOM-TO CMBICIE 3aaaéT
MIOCJICIOBATENIBHOCTh HM3y4YEHHs] Marepuana. l3yueHwe CTErneHHOM, NO0Ka3aTellbHOM,
aorapu(MUYECKO W TPUTOHOMETPUYECKHX (YHKUUH, HX CBOHCTB U TpaduKOB,



UCTOJb30BaHUE (YHKIMM I peuieHust 3aAad U3 APYruX Y4YeOHbIX MPEAMETOB U
peanbHOM KU3HM TECHO CBSI3aHO KAK C MAaTEMAaTHMYECKMM aHAJIM30M, TaK U C PELICHUEM
ypaBHEHUN U HepaBeHCTB. [Ipu 3ToM Oosblloe BHUMaHUE yneiseTcss (pOpMHUpPOBAHUIO
yMEHHsI BbIpaxaTb (OpMyJIaMHd 3aBUCUMOCTH MEXKAY Ppa3IUYHBIMU BEITUYMHAMH,
UCCIIEJIOBaTh TONy4YeHHbIe (YHKIUH, CTPOUTh uX Trpaduku. Marepuan 53Tol
COZEP/KATEIIbHOW JIMHUM HAlEJIeH Ha pa3sBUTHE YMEHHMU W HABBIKOB, ITO3BOJISIOIINX
BBIPAJKaTh 3aBHUCHUMOCTH MEXJY BEJIMYMHAMU B pPa3IU4YHOW (opMe: aHAIUTHUYECKOM,
rpaduueckoil U cioBecHoW. Ero m3ydeHue crnocoOCTBYET Pa3BUTHIO aITOPUTMUYECKOTO
MBIIUICHUS, CIOCOOHOCTH K 0000IIEHNIO M KOHKPETU3AIMH, UCIIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHUsA «Havama MareMarMdyeckoro aHaiau3a»  MO3BOJSET
CYIIECTBEHHO pACIIMPUTh KPYr KaK MaTeMaTH4YEeCKUX, TaK W IPUKIAAHBIX 3a7ad,
JOCTYNHBIX OOyYarOIUMCS, TaK KaK Yy HHUX IOSBISETCS BO3MOXXHOCTh CTPOUTH I'papUKU
CJIOKHBIX (YHKIUH, ONpEeAeNsaTs UX HAauOOJIbIINE U HAMMEHbIINE 3HAYEHUS, BBIUUCIATH
wiomaau Guryp u o0bEMBI Tell, HAXOAUTh CKOPOCTH U YCKOPEHHs IpoleccoB. /laHHas
COZeprKaTeNIbHAs JMHUSA OTKPBIBAET HOBBIE BO3MOKHOCTHM IOCTPOCHMSI MAaTEMATHYECKHUX
MOZEJIEN peaIbHBIX CUTYALUH, IT03BOJIIET HAXOAUTh HAUJTy4lllee PEIICHNUE B IPUKIAIHBIX,
B TOM 4YHCIE COLUMAJIbHO-DKOHOMUYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYeCKOTO aHajh3a CIOCOOCTBYET PAa3BUTHIO aOCTpakTHOro, (opMaiabHO-
JOTUYECKOTO W KpPEAaTUBHOI'O MBIIUICHHS, (OPMHUPOBAHUIO YMEHUW pacrno3HaBaTh
IPOSBIICHUS] 3aKOHOB MaTEMAaTUKU B HAyKe, TEXHUKE U UCKyccTBe. O0ydarommecs y3HarT
O BBIJIAIOIIUXCS pe3yibTaTaX, MOJIYYEHHBIX B XO/I€ PA3BUTUSI MATEMATUKU KaK HAyKu, U 00
UX aBTOpax.

CopepxarenbHO-MeToquYecKas JIMHUS «MHOXKeCTBa U JIOTMKa» BKIIIOYaeT B cels
AJIEMEHTBI TEOPUH MHOXKECTB M MaT€MAaTHYECKOW JIOTMKH. TeOopeTMKO-MHOKECTBEHHBIC
IPEICTABICHNUS IIPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTUKA M IpEeJIararoT
Hauboyiee YHUBEPCAJIBHBIM SI3bIK, OOBEAMHAIOIIMNA BCE pa3fenbl MaTeMaTHUKd U €€
IIPUJIOKEHUM, OHM CBA3BIBAIOT PA3HbIE MATEMATUYECKUE NUCIUIUINHBI U UX IIPWIOKEHHUS B
eauHoe uenoe. [loaTomy BaXHO JaTh BO3MOXHOCTh OOydYaromiemycss I[OHUMATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTeMaTUKU M HUCIIOJIb30BaTh €ro Ui
BBIPAKEHUS CBOMX MBICIIEH. [[pyruM Ba)KHBIM IPU3HAKOM MAaTEMATUKHU KaK HAYKH CIIETyEeT
OPU3HATh CBOMCTBEHHYIO €l CTPOrocTh OOOCHOBAaHWW U CIEAOBAHHUE OINPEACIEHHBIM
IIPaBWJIaM ITOCTPOECHUS JIOKA3aTeNIbCTB. 3HAKOMCTBO C D3JIEMEHTAMU MaTE€MAaTH4YECKOU
JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JOTMYECKOTO MBIILIEHUS 00yYaroOlUXCs, MO3BOJISIET UM
CTPOUTh CBOM PACCYXICHUS Ha OCHOBE JIOTMUECKUX MpPaBWI, (QOPMUPYET HaBBIKU
KPUTHYECKOTO MBIIUICHUSI.

B yueOHOM Kypce «AnreOpa v Havyajla MATEMATUYECKOTO aHAIM3a» MPUCYTCTBYIOT
OCHOBbl MaT€MaTHYECKOTO MOJEIMPOBAHMs, KOTOpbIE MPHU3BAaHBl CIIOCOOCTBOBAThH
(opMUPOBaHHNIO HABBIKOB [TIOCTPOCHUSI MOJIENIEN PEANIbHBIX CUTYallUi, UCCIEIOBAHNS dTUX
MoOJIeJIe ¢ MOMOIIBI0 anmnapara aareOpsl 1 MaTeMaTHYECKOro aHalu3a, UHTEPIpEeTaluu
IIOJIYYEHHBIX Pe3ysbTaToOB. Takue 3aaaHus BIUIETCHBI B KXl U3 Pa3AeiiOB IIPOTrPaMMBI,
IIOCKOJIbKY BECh MaTepHall y4eOHOro Kypca IIMPOKO HCIOJIb3YeTCsS JUIsl pPELIeHUs
OpUKIATHBIX 3a7ad. [Ipu pemeHuu peanpbHBIX MPAKTHUYECKHX 3a/ad  o0ydaroluecs
pPa3BUBAIOT HAOJIOAATEIBHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,



UCIIOJIb30BaTh AHAJIOTHIO, 0000IaTh U KOHKPETU3UPOBATh MpoldsieMy. JesaTenbHOCTh 1o
(GbOpMHUpPOBAaHNIO HABBHIKOB PEIICHUS NPHUKIAJHBIX 3aJlad OPraHu3yeTrcss B TPOIecce
U3YYCHHS BCEX TeM YUeOHOro Kypca «Anredpa v Hayaia MaTeMaTHUYeCKOTO aHAIIN3ay.

Ha w3ydenme yueOHOro Kypca «Anredpa ¥ Haydajga MaTEMaTUYECKOTO aHAIIA3a»
otBoauTcs 272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henenwo), B 11 kmacce — 136
yacoB (4 yaca B HEZIEJNIO).



COJEP XAHME OBYUYEHUA

10 KUIACC

Yucia 1 BHIYMCICHUSA

Pammonansupie  uucina. OOBIKHOBEHHBIE M JECATUYHBIE JpOOH, TPOIEHTHI,
OeckoHeuHble mepuoanyeckue podu. [Ipumenenue napoOelt U MPOLUEHTOB Ui PELICHUS
IIPUKJIAAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU.

JlelictBuTeNnbHBIE  yucha.  PanuoHanbHBlE W MPPAUMOHAIBHBIE  YHUCIIA.
Apudmerrnueckue omnepanudu ¢ JACHCTBUTENbHBIMU YUCIaMU. Molyiab JEeUCTBUTEIHLHOIO
yucia U ero cporictea. [IpuOnmx€HHbIE BBIYHMCIEHUS, TpaBUila OKPYIJICHUs, IPUKHUJIKA U
OIICHKA PE3yJIbTaTa BIYMCICHUMN.

Crenenp ¢ nensiM nokasareneMm. bunom Herotona. Mcnonp3oBaHne moaxonsiien
(GopMbl 3amUCU  JIEUCTBUTENIbHBIX YHUCEN JUIsl pPEIICHHs MPaKTHYEeCKUX 3a1ad U
NIPEACTABICHHUS TAHHBIX.

ApudmMeTnyeckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOICTBA.

Crenenp ¢ palMOHAIbHBIM I0OKA3aTeNIEM U €€ CBOMCTBA, CTENIEHD C IEMCTBUTEIbHBIM
MOKa3aTEJIEM.

Jlorapudm uncna. CoiictBa sorapudma. Jlecaruunbie 1 HaTypaJIbHbIE JTOTaPUPMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YMCIIOBOTO apryMEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxnecTBa W TOXKIECTBEHHBbIE NMPEOOpa3OBaHMs. YpPAaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCMIBHBIE  ypaBHEHMs W ypaBHEHHWsA-ciIeACcTBUA. HepaBeHCTBO, pemieHune
HEPABEHCTBA.

OCHOBHBIE METObl PEIICHHUS] LEIbIX M JPOOHO-pAallMOHAIBHBIX YpPAaBHEHHU U
HEpaBeHCTB. MHOTOUJIEHBI OT OJHOM NEPEMEHHOMN. JleneHre MHOroYIeHa Ha MHOTOYJIEH C
octatkoM. Teopema besy. MHorousiens! ¢ nenbiMu ko3 dunnenramu. Teopema Buera.

[IpeoOpazoBaHUs YUUCTOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHN U KOPHHU.

HNppaunonaneHbie ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS HpPalOHAIbHBIX
YPaBHECHUU.

[Toka3arenbHble  ypaBHEHHMS. (OCHOBHbIE METOJbl PELICHHUS IOKa3aTEIbHbIX
YPAaBHEHHUM.

[IpeoOpazoBanue BeIpaXXeHHH, COAEPKANTUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOJABI PELICHHS JIOTapU(PMUUIECKIX
YPAaBHEHHM.

OcHoBHbIe TpuronomeTpuyeckue Gopmynsl. [IpeodpasoBanre TPUTOHOMETPHUECKUX
BBIpa)XCHUU. PellieHre TpUroHOMETPpUYECKUX YPABHEHU M.

Pemenne cucreM NMHENHBIX ypaBHEHUN. MaTpuia CUCTEMBI JIMHENHBIX YPaBHEHUM.
Onpenenurens MaTpulbl 2X2, ero TEOMETPUYECKUN CMBICT U CBOMCTBA, BBIYUCIICHUE €T0
3HAYECHUS, NMPUMECHEHUE ONPEACIIUTEN MJI1 PELICHUsS CUCTEMBI JIMHEHHBIX YpPaBHEHUMU.
Pemenne npukiagHbIX 3a1a4 C TOMOIIBIO CUCTEMBI JINHEMHBIX ypaBHEHU. MccaenoBanue
IIOCTPOCHHOM MOJIENN € TIOMONIBI0 MaTPUI] U ONPEIEIUTEIEH.



[TocTpoeHne MaTeMaTUYECKUX MOJEIEN PEAIBHOM CUTYALMU C IIOMOIIBIO YPABHEHUM
U HepaBeHCTB. [IpuMeHeHue ypaBHEHUMHW W HEPABEHCTB K PEIICHUIO MAaTEMaTUYECKHUX
3a/1a4 ¥ 3a7]a4 U3 Pa3IMuHbIX 00JIacTell HAyKU U PeaIbHON KU3HU.

DOYyHKIUU U TPaPUKHU

OyHkuMs, cnocoOsl 3ananus GyHkiuu. B3anmuo obpatusie ¢pyHkiuu. Kommosumms
¢ynkuunid. ['paduk pyHKkunu. DneMeHTapHble npeoOpa3oBanus rpauKoB PyHKIUH.

OO6macte omnpeneneHuss M MHOXKECTBO 3HaueHUM QyHkuuu. Hynum ¢QyHKuuu.
[IpomexyTku 3HaKomocTositHCTBa. YETHple u Heu€THble (QyHkuuu. Ilepuonuueckue
byukiuu. [IpomexxyTku MOHOTOHHOCTH (DYHKIIMHA. MaKCUMyMbl 1 MUHUMYMbI ()yHKITUH.
HauGounbiiee u HaumeHblee 3Ha4yeHus: QyHKIMKU HA IPOMEXKYTKE.

Jluneitnasi, KBajapaTU4yHas M JpOOHO-IMHEWHAas  (QYHKUUMU. DIEMEHTapHOE
UCCJIEIOBAHUE U MTOCTPOEHUE UX rpaduKOB.

Crenennast GyHKIMS ¢ HATypaJIbHBIM U 1IeJIbIM MToKa3aTeneM. E€ cBoiicTBa u rpaduk.
CpoiictBa u rpaduk KOpHS N-OM CTEMEeHH Kak (QYHKIMUM OOpaTHOM CTEmeHu ¢
HaTypaJIbHbIM ITOKA3aTEJIEM.

[TokazatenpHass wu jorapudmuyeckas GYHKIUA, WX CBOHCTBA U TrpaduKH.
Hcnonp3oBanue rpadukoB GyHKIMMA 715 pEeIICHUS YPaBHEHUH.

Tpuronomerpudeckasi OKpy>KHOCTb, OMNPECICHNE TPUTOHOMETPUUECKUX (YHKIUI
YUCJIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCUMOCTH B peajbHBIX Hpoueccax M sBieHusX. ['paduku
pEaNbHBIX 3aBUCUMOCTEN.

Havana MaTeMaTH4eCcKOro aHajam3a

[locnenoBarenbHOCTH,  CHOCOOBI  3aJaHusl  MoOcienoBareiabHOCTe.  Meton
MaTeMaTU4eCKOW HMHAYKUUH. MOHOTOHHBIE M OrPAHUYEHHBIE MOCIEAOBATEIBbHOCTH.
Hcropust BOBHUKHOBEHHSI MATEMaTHYECKOTO aHAIN3a KaK aHan3a OECKOHEYHO MaJlbIX.

Apudmernueckass W TreoMeTpuyeckas mporpeccud. beckoHeuHo YyObIBaroias
reomerpuueckas mnporpeccus. Cymma O€CKOHEYHO YOBbIBalOLIEd T'eOMETpPUUECKON
nporpeccud. JIMHEWHBIM M HSKCHOHEHIMAJIbHBIM pocT. YUucimo e. Dopmyna CIOXKHBIX
IpoLEeHTOB. lcnonbs30BaHue mporpeccuu Uisi pelleHHs] peajbHbIX 3a1ad MPUKIATHOTO
Xapaxrepa.

HenpepriBable pyHKIMH M MX cBoWcCTBA. TOUkHM pa3pbiBa. ACUMNOTOTHI TpaduKoB
¢ynkuuid. CBolicTBa (YHKIMI HENpEepbIBHBIX HAa OTpe3Ke. MeToJ HMHTEpBAJIOB s
pelieHuss HepaBeHCTB. [IpuMeHeHHe CBOWMCTB HENPEPBIBHBIX (YHKUMA [JIs1 PEHICHUS
3aaad.

[lepBas u BTOpas mnpousBojHble GyHKIMH. OmnpenereHue, TeoOMETPUYECKUd U
(bu3MUecKuil CMbICT TPOU3BOJIHON. YpaBHEHUE KacaTeabHOUN K Tpaduky QyHKIUY.

[IpousBoanbie sneMeHTapHbIX (yHKIM. [Ipous3BoaHass CyMMbl, NPOU3BENCHUS,
YaCTHOTO Y KOMIO3UIUHU (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHoOX€eCTBO, OmepalMid HaJ MHOXECTBAMH W UX CBOWCTBa. Jlmarpammebl
Oilnepa—Benna. IIpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO ammapara Jyuisi ONHUCAaHUs
peaNTbHBIX TIPOIIECCOB U SIBICHUH, TIPH PEIICHUH 3a71a4 U3 APYTUX yUeOHBIX MTPEIMETOB.



Onpenenenue, TeopemMa, CBOWCTBO MaTEMaTHUYECKOTO OOBEKTa, CIEJCTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHMUSI.

11 KUIIACC

Yucia 1 BHIYMCICHUSA

Harypanbnbie u neneie uncna. [IpuMeHeHre NpuU3HAKOB ACIUMOCTH LIEJBIX YUCEIL,
HanOonpIuit o0mmi genurensd (namee — HOJl) m HaumeHbiee oOmiee kpaTHoe (J1aiee —
HOK), octatkoB no Mmojaynto, anroputMma EBkiuia ajist peiieHus 3aj1a4 B LEJbIX YHCIIax.

Kommnekcaple umncia. Anrebpawmdueckas W TpUTOHOMETpHUeckas (OpMbI 3ammcu
KOMIUIEKCHOTO 4YHcia. ApupMETHYEeCKHe ONepalid C KOMIUICKCHBIMH YHCIIAMHU.
N3o0pakeHre KOMILJIEKCHBIX YHCEN Ha KOOpAMHATHOM mockoctu. @opmyna Myaspa.
KopHu n-o# creneHn u3 KOMIUIEKCHOrO 4ucia. l[pyuMeHeHne KOMIUIEKCHBIX YHCEN IS
petieHust pU3NIECKUX U TEOMETPUUYECKUX 3a]ad.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHUW W HEPABEHCTB. PaBHOCWUIIbHBIE CHUCTEMBI U
CUCTEMBI-CIEACTBUS. PABHOCHIIBHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUMN C TOMOIIBIO TPUTOHOMETPUUYECKON
OKPY>KHOCTH. PernieHne TpuroHoMeTpuueCKuX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS TTOKA3aTEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OcHOBHBIE METOABl PEIICHHS] CHUCTEM U COBOKYMHOCTEH palUOHAaJIbHBIX,
UPpalMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATUYECKUX 3a]a4
U 33714 U3 Pa3IuYHbIX 00JacTell HAyKU U peabHOM KU3HU, UHTEPIPETALUS MOTYyYSHHBIX
pEe3yJIbTATOB.

DYyHKIUU U TPaPUKH

I'paduk xommnozunmu Gynkuuii. ['eomerpudeckre oOpa3bl ypaBHEHUN U HEPABEHCTB
Ha KOOPAWUHATHOM MJIIOCKOCTH.

Tpuronomerpuyeckue PyHKIIUU, UX CBOMCTBA U IPpaPUKHU.

['paduueckue meTonbl pelieHUs ypaBHEHUW U HepaBeHCTB. ['paduyeckue MeTombl
pelIeHus 3a7ay ¢ apameTpaMH.

Ucnionp3oBanue rpa@ukoB GyHKIHN 17151 KCCIIETOBAHMS TPOIECCOB U 3aBUCUMOCTEH,
KOTOpbIE BO3HUKAIOT NPH PEHICHUH 3a7a4 U3 JAPYTUX YUEOHBIX MPEIMETOB U PEaTbHOU
KU3HU.

Hauana MmareMaTH4eCKOr0 aHAJIHU3a

[IpumeHeHne mNPOM3BOAHOW K UCCIENOBaHUIO (YHKUMA HAa MOHOTOHHOCTh U
SKCTpeMyMbl. HaxoskJaeHue HaumOOJIBIIET0 W HAUMEHBIIETO 3HAYeHUN HeNpepbIBHON
(yHKUIMU Ha OTPE3KE.

[IpumeHeHue NMPOM3BOHON I HAXOXKICHUS HAWIYUIIETO PEUICHUS] B MPUKJIIAIHBIX
3a/1ayax, JJIsl ONMpEeNICHUs] CKOPOCTH M YCKOpPEHUs Ipoliecca, 3aJaHHOro (popmMysion miu
rpauKoOM.

[lepBooOpa3Has, = OCHOBHOE  CBOWMCTBO  mepBooOpa3HbiX.  [lepBooOpasHbie
aneMeHTapHbIX QyHKIui. [IpaBuina Haxox1eHus epBOOOPa3HbIX.



HNurerpan. I'eomeTpuyeckuid CMBICH WHTErpaia. BeluncieHue onpenes€éHHoro
uHTerpana no popmyne Herotona-Jleitonua.

[Ipumenenue uHTErpana IS HaXOXKACHUS IJIOWAAEH IIIOCKUX QUryp u oObEMOB
r€OMETPUYECKHUX TEII.

[Ipumepsr  pemenuit  auddepeHInanbHbIX  ypaBHEHHHA.  MaremaTuueckoe
MOJIETMPOBAHUE PEATBHBIX MPOLIECCOB € MOMOILBIO JU(PPEepeHIIUATbHBIX YPABHEHHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamxaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYAIOMIErocss KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO OOIEeCcTBa, MPEACTABICHHE O MaTeMaTHUYeCKHX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYP TPAKIAHCKOTO
oOmrecTBa (BBIOOPHI, OMPOCHI M JIPYroe), YMEHHE B3aUMOJICMCTBOBATH C COIHMAILHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX (QYHKIUSIMH U Ha3HAUCHHUEM;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCHUHCKOH TpPaKIaHCKOW WACHTHYHOCTH, YBAXEHUS K
OpOILJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMaTUKH, I[IEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUMCKMX MATEMAaTHKOB W POCCHUHCKONM MaTEMAaTUYECKOM IIKOJIbI,
UCII0JIb30BaHUE ATUX JOCTIKEHUH B PYTUX HAyKax, TEXHOJIOTHUAX, chepax IKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, OTUYECKOTO TMOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUN HAyKW W JESITEIbHOCTBIO YYEHOIO, OCO3HAHHUE JIMYHOTO
BKJIaJIa B IOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAas OCTETHUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, PEUIEHUH, PaCCyXIEHUW, BOCIPUUMUYUBOCTH K
MaTeMaTUYECKUM acleKTaM Pa3iIMyHbIX BUJOB UCKYCCTBA;

5) pu3nyecKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSTh MaTEMaTHUUYECKHWE 3HAHUA B MHTEpecax
3I0pOBOTO U 0€30MacHOTO 00pa3a KMU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K CBOEMY 3/I0POBBIO
(3mopoBO€ TMTaHHWE, COATAaHCUPOBAHHBIA PEXKHUM 3aHATHH U OTAbIXA, pEryJisipHas
¢u3nueckas aKTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHUE IPHU 3aHATUSAX CIHOPTHUBHO-
03JI0POBUTENBHOMN JAEATEIBHOCTHIO;

6) TPy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTh K TPYIy, OCO3HAHHUE LIEHHOCTU TPYIOJIOOUs, MHTEPEC K Pa3IUYHBIM
chepam mpodeccoHaTbHON  NEATENbHOCTH, CBSI3aHHBIM C MaTeMaTukol u eé
NPWIOKEHUSIMU, yMEHHE COBEpIIaTh OCO3HAHHBINM BBIOOp Oynaymiei mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKM3HEHHBIC IUIAHBI, TOTOBHOCTh U CIOCOOHOCTH K
MaTEMaTUIECKOMY OOpa30BaHUI0O W CaMOOOpPA30BAHHMIO HAa TPOTSHKEHUU BCEU KU3HH,
TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEIICHUU MPAKTUYECKUX 3a/7a4 MaTeMaTH4eCKOU
HAIPaBJICHHOCTH;

7) IKOJIOrH4eCKOr0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTh JIKOJOTUYECKOW KYJIbTYpbhl, MOHUMAaHUE BJIMSHUSA COLMAIBHO-
SKOHOMHUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOW CPEAbl, OCO3HAHUE



I00AJBLHOTO  XapakKTepa JKOJOTHYECKHUX TMpoOJieM, OpHEHTalus Ha MPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWUW JUIS pEIICHHWS 3aJad B 00JIACTH OKPYIKaoIIeH Cpelbl,
IJJAHUPOBAHUE TIOCTYIKOB M OLIEHKM HX BO3MOXHBIX IOCIEJICTBUUA MJISI OKpYKaromieh
Cpebl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKU U OOIIECTBEHHOM MPAKTUKHU, MOHMMAHUE MATEeMaTUYECKOM HayKH Kak
chepbl 4eIOBEUECKON AEATETbHOCTH, ATAMOB €€ Pa3BUTUS M 3HAYUMOCTHU JJISl Pa3BUTHS
IMBWIN3ALIUK, OBJIAJICHUE SI3BIKOM MaTEeMaTUKH W MaTeMaTHYECKOW KYJbTYpOl Kak
CpPEeACTBOM IIO3HAHUS MHUpa, FOTOBHOCTD OCYIIIECTBIISATh MIPOCKTHYIO U
HCCIIEIOBATEIBCKYIO JEATeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3HaBaTe/ibHbIEe YyHUBEPCAJIbHbIE YUeOHbIe 1eiicTBUS

ba3oBble Jorn4eckue 1eucTBUs:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOUIEHUH MEXIY NOHATHUSAMHU, (OpMYyIHUpOBaTH ONpENeNeHUsl TMOHATHIA,
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(PUKAIIMK, OCHOBAHUS JJisi 000OIIEHUS U
CpPaBHEHUS, KpUTEPHUH IPOBOJAMMOTO AHAIIN3A;

BOCIIPUHUMATh, (OPMYJIUPOBATh U PEOOPA30BHIBAThH CYKICHUS: YTBEPAUTEIIbHbBIE U
OTpHIaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MAaTE€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U IPOTUBOPEUYMS B
(akTax, JaHHBIX, HAOTIOJCHUSIX U YTBEPKICHUSIX, IpeiaraTh KPUTEPUH IS BBISIBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUHIL;

JIeNaTh BBIBOJABI C UCIIOJIb30BAHUEM 3aKOHOB JIOTHKHU, N€TyKTUBHBIX U MHAYKTHUBHBIX
YMO3aKJIIOUECHUW, YMO3aKIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CAaMOCTOSATENIbHO JIOKa3aTeIbCTBA MATEMAaTUYECKUX YTBEP)KICHUU
(mpsiMble ¥ OT MPOTHBHOIO), BBICTPAMBATh APTYMEHTAIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BHIBOJIBI;

BBIOMpATh Croco0 pelieHus y4eOHOM 3amauu (CpaBHUBATH HECKOJBKO BAapUAHTOB
penieHus, BbIOMpaTh HauOoJiee MOIXOANIUN C y4ETOM CaMOCTOSITENIBHO BBIJCICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBareabcKue 1eHCTBUA:

UCIIOJI30BaTh  BOIIPOCHl  KaK  HCCIENOBATEIbCKUNA  HMHCTPYMEHT  IO3HAHUA,
(GopMyIupOBaTh BOIPOCHI, (PUKCUPYIOUIHME MNPOTHBOpEUHE, MPOoOJIeMy, YCTaHABIMBATh
HCKOMOE€ U JIaHHO€, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJUTH CaMOCTOATEIBHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHHUE 10
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBJIEHUs, Ipollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y 00bEKTaMU, SIBICHUSIMH, IIPOLECCAMU;

CaMOCTOSITeNIbHO () OpMYJIMPOBAaTh OOOOIIEHUST W BBIBOJALI 10 pe3yjbTaTaMm
IPOBENEHHOTO HaOJIO/ICHUS, HMCCIEIOBAaHUsA, OLEHUBATh JOCTOBEPHOCTH IOIYYEHHBIX
pE3yIbTaTOB, BHIBOJOB U 0000IIECHNUI;

IPOTHO3UPOBAaTh  BO3MOYKHOE  pa3BUTUE IIpollecca, a TaKXKE€  BbIIBUTATh
IPEAIIOIOKEHHUS O €T0 Pa3BUTUN B HOBBIX YCIIOBHSIX.



Pabora ¢ ungopmanmeii:

BBISIBJISITH 1e(DULIMTHI MHPOPMALIMH, JaHHBIX, HEOOXOAUMBIX JIJIsl OTBETA HAa BOIIPOC U
JUISL pELIEHUS 33]1a4U;

BbIOMpaTh HWHGPOPMAIMIO M3 HCTOYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBATH,
CHUCTEeMATHU3UPOBaTh W MHTEPIPETUPOBATH HMH(DOPMALMIO PA3TUYHBIX BHIOB U (POpM
[pE/ICTaBIICHNUS;

CTPYKTYpUpPOBaTh HMH(OpMaLMIO, TMPEACTaBIATh €€ B pa3inyHbIX (opmax,
WUTIOCTPUPOBATh TpadUyecKy;

OLICHUBATh HAJIEKHOCTh HH(OpPMALMU IO CAMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBepPCAaJbHbIe YUeOHbIE 1eiCTBUA

OO0uenue:

BOCIIPHHUMATh W (HOPMYJIHUPOBATh CYXKJACHHS B COOTBETCTBHU C YCIIOBUSIMH U
HEISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBHIPQ)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U
NUCHhMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS IO XOJy PEIICHHS 3aJadd, KOMMEHTHPOBAThH
TIOJTyYeHHBIN Pe3yJIbTaT;

B Xole OOCYXJCHHS 3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMBI,
npo0ieMbl, perraeMoi 3ajJadyu, BBICKA3bIBATh HJCH, HAIICJICHHBIE Ha TOWCK pEIICHUS,
COMOCTABIATh CBOM CYXKIEHHUS C CYXICHUSIMH JPYrMX YYaCTHUKOB JIMAJIOTa,
oOHapyXMBaTh pa3IU4Me M CXOJCTBO IMO3UIIHUHA, B KOPPEKTHOU ¢dopme (opMyIHpoBaTh
pa3Horjacus, CBOU BO3PAKEHUS;

OPEICTABISATh PE3yNbTaThl PEHICHUS 3a/Jayd, DSKCIEPUMEHTa, HCCISA0BaHus,
IPOEKTa, CAMOCTOSTENILHO BEIOUPATh (hOpMaT BBICTYIIJICHHUS C yYETOM 3a7a4 MPE3CHTAIIUU
U 0COOEHHOCTEN ayAUTOPHUHU.

PerynsiTuBHBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranuszanus:

COCTABJISITH IUJIaH, AITOPUTM PEIICHUS 33aa4M, BEIOMPATh CIIOCOO PEIIeHUs C YUETOM
UMEIOIIUXCS  PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTh U
KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ yUETOM HOBOM MHPOpPMALIUU.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJJICKT:

BJa/IeTh HAaBBIKAMU II03HABATEIBHOW pe(ieKkcun Kak OCO3HAHHUS COBEPLIAEMBIX
JNEUCTBUM M MBICIUTENbHBIX IPOLIECCOB, MX PE3YyJbTaTOB, BIAAETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpollecCa M pe3yibTara pelIeHHs MaTeMaTU4eCKOu
3a/1a4y;

IIPEABUIETD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEIICHUU 3a7a4U, BHOCUTD
KOPPEKTUBBI B JESITEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJbTaTa LEIH M YCIOBHSM, OOBSICHATH NPUUYHHBI
JOCTHKEHUS WJIM HEJOCTHXKEHHSI pe3yJIbTaTOB AESATENbHOCTH, HAXOUTh OMIMOKY, 1aBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eATEIBLHOCTD:



INOHMMATh U UCHOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON PabOThHI
IpU pelIeHNnU yueOHbIX 3a7a4, IPUHUMATh LEJIb COBMECTHON JESATENIbHOCTH, IIJIAHUPOBATh
OpraHM3ali0 COBMECTHOM paboThl, pacmnpeaensTh BUAbl pPadOT, JOroBapUBaTHCA,
00CyXIaTh MPOIIECC U pe3yabTaT padoThl, 00001IaTh MHCHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TpPynmoBbIX (opmax paboTel (oOCykaeHus, OOMEH MHEHHI,
«MO3TOBBIE IITYPMBD» U WHBIE), BBHIMIOIHATH CBOIO YacTh PabOTHl U KOOPAMHUPOBATH CBOU
JACUCTBHS C IPYTMMH YJ€HAMH KOMaHbI, OIICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIWI
IPOAYKT MO KPUTEPHSIM, CHOPMYTHMPOBAHHBIM yUaCTHUKAMU B3aMMOICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiiacce o0yyaromuiics MOIy4YUT CIEAYIOLIUE MTPEAMETHbBIE
pe3yabTaThl MO OTIAEIABHBIM TeMaM paboueld mporpaMMmbl y4eOHOro Kypca «Anredpa u
HayaJla MaTeMaTUYECKOr0 aHATU3a»:

Yucaa v BBIYUCTICHUA:

CBOOOJHO  OINEpPUPOBATh MOHATUSIMHU:  PALMOHAJIBLHOE YHUCIO, OECKOHeYHas
nepuoaAnYecKas Ipoob, IPOLEHTHI, HPPALMOHATIBHOE YNCIIO, MHOYKECTBA PAllUOHAIBHBIX U
JNENCTBUTEIBHBIX YUCEN, MOAYJIb ACUCTBUTEIBHOTO YHCIIA;

OPUMEHATh POOM U MPOLEHTHI Ul PELICHUS MPUKIAJHBIX 3343y U3 Pa3IUYHBIX
OTpacier 3HaHUU U PeajbHOU KU3HU;

NPUMEHATh MPUOIMKEHHbBIE BBIYUCIICHUS, IPaBUIIa OKPYTJICHUS, MPUKUIKY U OLIEHKY
pe3yibTaTa BhIYMCICHUM;

CBOOOJHO OINEPUPOBATH MOHSATUEM: CTEIEHb C LENBIM ITOKa3aTelIeM, MCIIOJIb30BaTh
NOAXOAAIYI0 (DOPMY 3alKMCH JEHCTBUTEIBHBIX YUCEN JUIsl pELIEHUS] MPAKTUYECKUX 3a1a4
U IIPEJICTABIICHUS JaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATUEM: ApU(PMETHUECKUI KOPEHb HATYPAIbHOW CTENEHU;

CBOOOJIHO OINEPUPOBATH MOHATUEM: CTETIEHb C PALlMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: JOrapudM 4ucia, AECITUUYHbIE U HATypalbHbIE
JaorapuQpmsl;

CBOOOZHO ONEpUPOBATh MMOHATHSAMH: CHHYC, KOCHUHYC, TaHI€HC, KOTaHI€HC
YHUCJIOBOI'O apIyMEHTA;

ONEpUPOBAaTh IOHATUSAMM: APKCUHYC, APKKOCHHYC M apKTaHI'€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOZHO OMNEpUpPOBaTh MOHATUSMHU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSI-CIICCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSATh Pa3Iu4Hble METObl PELICHUS PALMOHAIBHBIX H IPOOHO-PALIMOHATIBHBIX
ypaBHEHUH, IPUMEHSTh METOJl UHTEPBAJIOB VISl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEPHUPOBATH MOHATHSIMHU: MHOTOYJIEH OT OAHOW NEPEMEHHOM, MHOTOUJIEH
C HeJbIMU KO3 (UIIMEHTaMH, KOPHU MHOTOWIEHA, TPUMEHSThH JEJICHHEe MHOIOWIEHAa Ha
MHOTOWJIEH C OCTaTKOM, Teopemy be3y u reopemy Buera ans pemenus 3aaauy;

CBOOOZIHO ONEpPUPOBATH MOHATUSMU: CHCTEMA JIMHEHHBIX YpaBHEHUM, MaTpHULa,
ONPENEINUTENIb MAaTPULBl 2 X 2 U €ro reOMETPUYECKUM CMBICH, HUCIIONIb30BaTh CBOMCTBA
omnpenenuresss 2 X 2 Ui BBIYHUCIEHUS €ro 3HA4YCHMs, NPUMEHATH OIPEACINUTENN s
pElIEHUs] CHUCTEMBl JIMHEHHBIX YPAaBHEHMI, MOJEIUPOBATh PEAJIbHBIE CHUTYallUH C



IOMOIIBIO CHCTEMBl JIMHEWHBIX YPAaBHEHHUW, HCCIEN0BATh ITOCTPOECHHBIE MOJEIU C
IOMOILBIO MATPHULL U ONPEEITUTENICH, HHTEPIPETUPOBATH NOJIYUEHHBIN PE3YIIbTAT;

UCIIOJIb30BaTh CBOMCTBA ACHCTBUMN C KOPHIMHU JJIsl TpeoOpa30BaHUs BHIPAKCHUI;

BBINIOJIHATHh IPeoOpa30BaHUs YHUCIOBBIX BBIPAXKEHUH, COAEP)KAIIUX CTEIEHH C
paMOHAIBHBIM [TOKA3aTENIEM;

UCIIOJIb30BaTh CBOMCTBA Jorapu@moB st mnpeoOpa3oBaHus JOrapupMUYECKHX
BBIPAXKECHU;

CBOOOJHO  OMNEpUpPOBATh TMOHATHUSAMH: HPpPALMOHAIBHBIE, TOKa3aTelbHbIE U
Jorapu(pMUYECKUE YpaBHEHHUS, HAXOJIUTh HUX PEIIEHUS C IOMOILIbI0 PABHOCHIIbHBIX
NEPEX0A0B MM OCYLIECTBIISISI IPOBEPKY KOPHEH;

OPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKHE (OpMyJbl g NpeoOpa3oBaHUsS
TPUTOHOMETPHUUYECKUX BBIPAKECHHI;

CBOOOZIHO OINEpPUPOBATh MOHSITHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPUMEHSTH
HeoOXoaumble (OpMyJbl ISl  PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUECKUX
YPaBHEHUN;

MOJICIMPOBAaTh pealbHbIE CUTyallMd Ha fA3BIKE ajareOpbl, COCTAaBISTh BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA IO YCIOBUIO 33Jlayd, HCCIEA0BATh NOCTPOEHHBIE MOJEIU C
UCTIOJIb30BAaHUEM arIapaTa anreOpol.

DOyHKUMHU U rpapuKm:

CBOOOJHO OIEPUPOBATH MOHATUAMM: (PYHKUHA, CHOCOOBI 3afaHusl (yHKIHH,
B3aMMHO O0OpaTHble (QPYHKUMH, KOMOO3ULUsA (yHKUMHA, Tpaduk (yHKUHUH, BBIIOJIHATH
alieMEeHTapHbIe IpeoOpa3zoBaHus rpa@uKoB GyHKIINIA;

CBOOOJIHO OMEPUPOBATH MOHATUAMU: 00JIACTH ONPENIETCHUSI U MHOKECTBO 3HAYEHUN
(GyHKIMY, HyJIM (YHKIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA;

CBOOOIHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (QYHKIUH, IEPUOAUYECKUE
(YHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMyMbl U MHUHUMYMBbI (QyHKIUH,
HauOosbllIee U HaUMEeHblIee 3HaueHne QyHKIIUU Ha IPOMEXKYTKE;

CBOOO/IHO OINEpUPOBATh MOHATUSAMU: CTENEHHAs (DYHKLHUS C HATYPAJbHBIM U LEJIbIM
nokaszatesneM, Tpaduk CTEHNEHHONW (QYHKIMM C HATYpPaJIbHBIM M LEJIbIM IOKa3aTelleM,
rpaguk KOpHS nN-OM cTeneHW Kak (GYyHKIUA OOpPaTHOW CTENEHW C HaTypadbHBIM
IIOKa3aTeseM;

ONepUpOBaTh MOHATUSAMU: JIMHEWHAsA, KBaApaTH4Hasd U JIPOOHO-IMHEHHAs (QyHKLIHH,
BBINIOJIHATD 3JIEMEHTAPHOE UCCIEI0BAHUE U TOCTPOEHUE UX IPauKOB;

CBOOOJIHO ONEPUPOBATH MOHATUAMM: MMOKa3aTeabHas U Jiorapudmudeckas QyHKINH,
UX CBOWCTBA U rpaMKH, UCIOIB30BATh UX IpadUKH AJisl PEIICHHs YPaBHEHUN;

CBOOOJHO  OMEpUpOBaTh  MOHATUSIMU:  TPUTOHOMETPUYECKAs  OKPYKHOCTb,
olpesiesieHue TPUTOHOMETPUUECKUX (PYHKIUI YNCIOBOTO apryMEHTa;

UCTOJb30BaTh I'paduku (YHKIUN JJI1 MCCIEI0BaHUS IMPOLIECCOB U 3aBUCUMOCTEH
OpU pEIIeHUH 3ajad U3 JIPYruX y4eOHBIX NPEIMETOB U PEalbHOM JKM3HM, BbIPaXKaTh
(opMysiaMu 3aBUCHMOCTH MEXAY BEIHMUNHAMU;

HavaJyia MaTeMaTH4eCKOro aHAJIM3Aa:

CBOOOZIHO  OMEpUPOBAaTh MOHATHUSAMHU: apUPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, OECKOHEYHO YOBIBAaIOIasi TreoMETpUYecKash IpOrpeccus, JUHEWHBIA U



AKCIIOHEHIIUATBHBIN pocT, (opMysa CIOXKHBIX MPOIEHTOB, WMETh NPEJICTABICHUE O
KOHCTAHTE;

VICIIOJIB30BATh IPOTPECCUH IS PELIEHUS PEAIbHBIX 3a/1a4 IPUKJIIATHOTO XapakTepa;

CBOOO/JIHO OIEpUPOBATh MOHSATUSAMH: TMOCIEA0BATEIBHOCTh, CIIOCOOBI 3aJaHUs
MIOCJIEIOBATEIBHOCTEM, MOHOTOHHBIE U OTPAHUYEHHBIE MOCJIEA0BATEIIbHOCTH, MOHUMATh
OCHOBBI 3apOK/ICHHUSI MATEMAaTHYECKOr0 aHaJIn3a Kak aHajin3a OECKOHEYHO MaJIbIX;

CBOOO/JIHO OMEPUPOBATh TMOHSITUSIMU: HENPEpPbIBHbIC (YHKIMU, TOYKH pa3pbiBa
rpaduka QyHKIHMH, aCUMIITOTHI rpaduka PyHKIUY;

CBOOO/IHO ONEPUPOBATh MOHATHEM: (DYHKIIUSI, HETIPEPhIBHASI HA OTPE3KE, MPUMEHSTh
CBOMCTBA HEMIPEPHIBHBIX (PYHKIMK IJIs pelieHus 3a/1a4;

CBOOOJHO OIEpUPOBATh MOHATHSIMHU: TIEpBas W BTOpas MPOU3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky GyHKIUH;

BBIYUCIIATH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YaCTHOTO M KOMIIO3UIIMU ABYX
(GyHKIMN, 3HaTh POU3BOIHBIC SJIEMEHTAPHBIX (QYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUI U (HU3UUECKUN CMBICT MPOU3BOJHOMN Uil pelIeHUs
3a7ad4.

MHoxecTBa U JIOTHKA:

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOKECTBO, ONEPALIMU HaJl MHOKECTBAMU;

WCIIOJIb30BaTh TE€OPETHKO-MHOKECTBEHHBIM amnmapar s ONHCAaHHUS PeajbHbIX
MIPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a]1a4 U3 JPYTUX yYeOHBIX IPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: ONPENIETICHUE, TEOpEMa, YpaBHEHUE-CIIE/ICTBHE,
CBOMCTBO MAaTEMaTUYECKOTr0 OOBEKTa, J0Ka3aTeIbCTBO, PaBHOCWIbHBIC YpaBHEHUS U
HEPABEHCTBA.

K xoniy oO6yuenus B 11 kiiacce o0yyaromuics Mogy4yuT CIEAYIONIUE MPEAMETHbIC
pe3yibTaThl MO OTIAEIBHBIM TeMaM pabouel mporpaMMmbl y4eOHOro Kypca «Anredpa u
Hayajga MaTEMAaTHYE€CKOTO aHAJIN3a»:

Yucaa v BBIYUCTCHUSA:

CBOOOJTHO OTEPUPOBATH MOHATHUAMH: HATypajdbHOE W II€JI0€ YHCIIO, MHOXECTBA
HATypaJIbHBIX U LEbIX YUCEN, UCIIOIb30BaTh MPU3HAKHU JeauMOocTH Henbix unucen, HOJl u
HOK HarypanbHBIX Uncel sl pelieHus 3a1a4, IPUMEHSITh anroputM EBkiunaa;

CBOOO/IHO ONEPUPOBATh MOHITUEM OCTaTKa MO MOJYJIO, 3alKMChIBaTh HATypaJIbHbIC
YHUCIIa B Pa3JIMYHBIX MTO3UIIHOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/JIHO  ONEpUPOBATH TMOHATUSIMU: KOMIUIEKCHOE YHCIO M  MHOXECTBO
KOMIUIEKCHBIX ~YHCEJI, TPEACTaBIATh KOMIUIEKCHBIE UYHCJIa B alredpandyeckod u
TPUTOHOMETPUUECKON (QopmMe, BBHITIONMHATE apuMETHUUYECKHUE OMepalid ¢ HUMH U
U300paXkaTh HA KOOPJIMHATHOM MIIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO  OMEPUPOBATH TOHATUSAMH: HpPpPALMOHAIbHBIE, TIOKa3aTelbHbIE U
jgorapu(MUYECKUEe HEPABEHCTBA, HAXOJUTh WX PEHICHUS C IMOMOIIbI0 PABHOCHIBHBIX
IIEPEX0/I0B;

OCYIIECTBJISITH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHUS;



CBOOOJHO OINEPUPOBATh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOXoauMble (OpPMyJIbl ISl  PELIEHUS OCHOBHBIX THUIIOB TPUTOHOMETPHUUYECKUX
HEPaBEHCTB;

CBOOOZHO OMEpUPOBATh MOHITUSAMH: CHUCTEMA W COBOKYHHOCTh YpaBHEHHH U
HEPaBEHCTB, DPABHOCWJIbHBIE CHCTEMBl M CHUCTEMBI-CICJICTBUS, HAXOAUTh DPEIICHUS
CHUCTEeMBl M COBOKYMHOCTEH palMOHAJIbHBIX, HPPALMOHAIBHBIX, TOKAa3aTeNbHBIX |
norapu(MUYECKUX YPaBHEHHI U HEPABEHCTB;

pelath paluoHaIbHbIe, MPPAMOHAIBHBIE, TOKa3aTeNbHbIE, JOrapupMUYECKue U
TPUTOHOMETPUUYECKHE YPAaBHEHUSI M HEPABEHCTBA, COACPKAIINe MOIYJIH U TTapaMeTphI;

NPUMEHATH TpadUyecKue METOIbI IJI PEIICHUS] YPaBHEHUN M HEPaBEHCTB, a TAKKE
3a/1ay ¢ mapaMeTpaMu;

MOJIETUPOBATh pPEANbHbIE CUTYallMM HA S3bIKE aiareOpbl, COCTABIATH BbIPAKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBI 10 YCIIOBUIO 33/1a4, UCCIIEIOBATh TOCTPOCHHBIE
MOJIEIM C MCHOJb30BAaHMEM ammapara aiareOpbl, HHTEPHIPETUPOBATH IOTYYEHHBIN
pe3yJbTar.

DOYyHKIUU U TPaPUKH:

CTPOUTH IPaPUKU KOMIO3UINH (PYHKIUN C TOMOILBIO 3JIEMEHTAPHOTO UCCIIEeI0OBAaHUS
Y CBOMCTB KOMITO3UIIUU JBYX (DYHKIIUH;

CTPOUTh TEOMETPUYECKHE OOpa3bl YpaBHEHH M HEPABEHCTB Ha KOOPIMHATHOMN
IUIOCKOCTH;

cBOOOIHO OTIEPUPOBATH MOHATUSAMU: TPpa(UKH TPUTOHOMETPHUUECKHUX (QYHKITHI;

NPUMEHATH QYHKIIUHU AJIs1 MOJISTTMPOBAHUS M UCCIIEIOBAHUS pealbHBIX MPOIIECCOB.

Havajia MaTeMaTH4eCKOro aHAJIM3A:

UCIIOJIb30BaTh TPOU3BOAHYIO IJIsi UCCIeAOBaHHMS (YHKIUM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJIUTh HauOoOJbIlIeE W HaUMEHbIlIEe 3HAaYeHUS (PYHKIUU HENPEepPhIBHOM Ha
OTpE3KE;

UCTOJb30BaTh MPOU3BOAHYIO JUISI HAXOXKJIEHUS  HAWIY4YIero peleHus B
IOPUKIAJHBIX, B TOM YHCIIE€ COIMAIbHO-3KOHOMHYECKHX, 3ajladax, Uil OINpeaeseHUs
CKOPOCTHU U YCKOPEHHsI MPOIIecca, 3aJaHHOTO (OpMYIION WiTH TpaduKoM;

cBOOOZHO OMEPUPOBATh MOHATHAMH: IEPBOOOpa3Hasi, OMpeAeNEHHBIA HWHTETpall,
HaXOJWTH MEPBOOOPA3HBIE SJIEMEHTAPHBIX (DYHKIMA W BBIUUCISITh UHTETpal 1Mo Gopmyre
Hrrorona-Jleibnunna;

HAXOJWTH ITUIOMIAAN TUIOCKUX GUTYDP U 0OBEMBI TENT C TOMOIIIBIO MHTETPANIa;

UMETh TMPEACTAaBICHHE O MaTeMaTHYeCKOM MOJCTUPOBAHUU Ha MpHUMEpe
cocTaBiieHus TupepeHInanbHbIX YPAaBHEHHUI;

pemiath NOpUKJIaJHBIE 3aJaud, B TOM YHCIE COLUAIbHO-PKOHOMUYECKOTO H
bu3nyuecKoro xapakrepa, CpeJICTBaMU MaTeMaTUYECKOr0 aHaJn3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosmmuecTBo yacos
Ne HanMeHoBaHMe pa3je/ioB U TeM Kontposbnsie | Mpakruyeckue DJIeKTpOHHbIe (LM (pPOBbIE)
n/n | NporpamMmmbl Bcero paGoTHI paGoTHI o0pa3oBaTejibHbIE pecypchbl
MHOX€ECTBO 1€MCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
ypaBHEHU
) Oyukiun u rpapuku. CreneHHas QyHKIHAS 12 1
C 1IeJIBIM [TOKa3aTesIeM
3 ApudmeTnueckuii KOpeHb N-Oi CTETICHH. 15 1
HppanmonaibHble ypaBHEHUS
4 [NokazarenpHas pyHknus. [lokasarenpHbIe 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIHUS. 13 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuueckue BoIpaXEHUS U 2 1
YpaBHEHUS
7 IlocnenoBaTeIbHOCTH U MPOrPECCUU 10 1
8 HenpepeiBable Ghyakiuu. IIponsBoaHas 20 1
9 HOBTOPGHI/IG, 0000111eHIe, cUCTeMaTH3aIus 5 ’
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne HanmeHoBaHMe pa3/ieioB U TeM Kontpoabnsie | Mpakriyeckue DJIeKTpOHHbIe (LM (pPOBbIE)
n/m | NporpamMMsl Bcero paGoThI paGoThI o0pa3oBaTe/ibHbIE Pecypchl
1 I/IccneJJOBaHI:Ie (GyHKIUH C TOMOIIBIO 2 1
IIPOU3BOIHOM
2 ITepBooOpasHasi 1 HHTErpal 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKITHIA. 14 1
TpuroHnomeTpuyeckue HepaBeHCTBA
4 WppanmonansHble, MokazaTeabHbIE U 24 1
norapupMHUUECKUE HEPABCHCTBA
5 KommuiekcHele uncia 10 1
6 HartypanpHbI U 1IEJIBIe YHCIIa 10 1
Cucrembl parmoHAIbHBIX, HPPAITMOHATBHBIX
7 MOKa3aTeNbHBIX U JIOTAPHUPMUIECKUX 12 1
YPaBHEHM
8 3ajaum ¢ mapamMeTpamMu 16 1
9 HOBTOPGHI/IG, 00o001IeHue, CUCTEMaTH3AIHS 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[MPOT'PAMME




INIOYPOYHOE IINTAHUPOBAHUME

10 KUIACC
KosmuecTBo yacos D1eKTPOHHBIE
Ne Tema ypoka Kontpoabubie | [IpakTnueckue Aara uHppoBbie
n/n Bcero U3yYeHHus o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchl
1 [[MHO){(GCTBO, orepanuyu HajJ MHOXKECTBaAaMU U 1
HX CBOMCTBA
2 Juarpammsl Ditnepa-Benna 1
3 [Ipumenenue TEOPETUKO-MHOKECTBEHHOTO 1
anmnapara Jijisi pelieHus 3a1a4
Pamronaneubie  uymucina. OOBIKHOBEHHBIE H
4 JECATUYHBIC APOOM, MPOIICHTHI, OECKOHEYHBIC 1
TepUOINUSCKUE IPOOHU
Pamrionaneubie  ymucina. OOBIKHOBEHHBIE WU
5 JECATUYHBIC APOOM, MPOICHTHI, OECKOHECUYHBIC 1
MIEPUOIMYECKHE IPpOOH
6 [Ipumenenne apoOeii ¥ MPOLEHTOB s 1
pellIeHMs] TPUKIIAJIHBIX 3a/1a4
7 [Ipumenenne napobet W  MPOIEHTOB IS 1
pelieHust TPUKIaAHBIX 337124
] JeWcTBuTenbHble uucaa. PaloHabHBIE U 1
HMppallMOHAJIbHBIC YHCIIa
9 ApUI/I(bMeTI/I‘ICCKI/Ie onepamnuu c 1
JICHCTBUTEILHBIMU YHCIIAMU
10 MOE[yJIB JEHCTBUTEIIBHOIO YUCIAa U €ro 1
CBOMCTBA
[TpubmmxéHnbIC BBIYMCIICHHS, MpaBuiia
11 OKpYIJICHUS, NPUKHUAKA U OLICHKA pPE3yJbTara 1

BBEIYHCJIEHUN




OcCHOBHbBIE METO/Ibl PEIICHUS LIETBIX U APOOHO-

12 .
palMOHAIbHBIX YPABHEHHUI U HEPABEHCTB
13 OcCHOBHBIE METO/IBI PEIICHUS LIETBIX U APOOHO-
palMoHAIBHBIX YPaBHEHUH U HEPABEHCTB
14 OcHOBHbBIE METO/IbI PEIICHUS LIETBIX U APOOHO-
palMOHAIbHBIX YPABHEHHUI U HEPABEHCTB
MHorounens! OT OJHOI NepeMeHHOoN. Jlenenue
15 MHOIOWIEHAa Ha MHOTOWIEH C OCTaTKOM.
Teopema besy
MHorounensl ¢ LeIbIMU KO3 (UIIMEeHTaMHU.
16
Teopema Buera
17 Pemienue cucrem JIMHEHHBIX YpaBHEHHM
18 Pemienue cucrem JIMHEHHBIX YPaBHEHH
Matpuna cucTeMBl JIMHEHHEBIX aBHEHUH.
y
19 Onpenenurens MAaTPHULIbI 2x2, ero
F€OMETPUYECKUA  CMBICT U CBOICTBA;
BBIYMCIICHHE €0 3HAYEHUsI
Onpenenurens MAaTPHULIbI 2X2, ero
20 F€OMETPUYECKH  CMBICI W CBOMCTBA;
BBIYUCIICHUE €0 3HAYEHUs
[Ipumenenue omnpenenuTenss s PELICHUS
21 . o
CHUCTEMBI JINHCWHBIX YPAaBHCHUM
2 Pemenne mnpuxmamHBIX 3amad ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPABHEHUHN
23 Pemenne mnpuknaaHbIX 3a7ad ¢ MOMOLIBIO
CHUCTEMBbI JINHEHNHBIX YPaBHEHU
KonTponbHas pabora: "PannoHanbHble
24 ypaBHeHHs M HepaBeHcTBAa.  CucTeMsl
JIMHEWHBIX ypaBHEHUN"
25 OyHKIMA, CcHocoObl  3amaHus  (YHKIHH.

B3anmuao oOpatHbie (yHKImu. Kommnosumus




(byHKIHH

I'pacdux byHKIMY. DneMeHTapHbIe

26 .
npeoOpazoBaHus rpadUKOB GYHKITHHA
OO6nacTp onpeaeneHuss 1 MHOKECTBO 3HAYCHHM

27 ¢bynknuu. Hynmu ¢ynkuuun. [TpomexyTku 3HaK
MIOCTOSIHCTBA
YéTHble U HEYETHBIE (GyHKIMH.

28 [lepuognueckne  pynkuuu.  [IpomexyTku
MOHOTOHHOCTH ()YHKIIMH
MakcuMyMbl W MHUHHUMYMBI  (yHKIUH.

29 Haubonpimiee w©  HauMeHbIlee  3HAYCHHE
(YHKIIMU Ha IPOMEKYTKE

30 JluneiiHas, KBaJpaTHUHas U APOOHO-TMHEHHAS
(byHKITAH

31 DNEeMEHTapHOE HCCJIEI0OBAaHUE M IOCTPOCHHE
rpauKOB 3TUX PYHKIHUH

3 DJIEeMEHTapHOE MCCIEI0BAHUE U TOCTPOCHHE
rpauKoOB STUX PYHKIUN

33 Crenmenr ¢ 1edIbIM TOKa3aTesneM. buHOM
Hsrotona

34 Crenenb ¢ uedbM IOKa3aTesneMm. buHoM
HproTona

35 CrenenHast pyHKIHS C HATYpPaJIbHBIM U LIEJIBIM
nokasareneM. E€ cBolicTBa u rpaduk

36 Konrponsnas paborta: "CreneHnHass (QyHKLuS.
Eg cBoiicTBa u rpadux"”

37 ApudpmeTnueckuii  KOpeHb  HaTypaJlbHOU
CTENEHU U €ro CBOMCTBA

38 ApudmeTnueckuii  KOpeHb  HATypalbHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus  YHCIIOBBIX  BBIPAKCHHIA,




coACpKAIIMX CTETICHU U KOPHH

[IpeoOpazoBaHusi  YKMCIOBBIX  BBIPpAKCHUH,

40
COJIEp/KalINX CTENEHHU U KOPHU
41 [IpeoOpa3oBaHusi  YHCIOBBIX  BBIPAXKECHHUH,
CoJIepKalliX CTENEeHU U KOPHU
Wppauunonaneupie  ypaBHeHus.  OCHOBHBIE
42 METO/IbI pelieHus MpPPaLMOHATIBHBIX
YpaBHEHUHU
Wppaunonansupie  ypaBHeHus.  OCHOBHBIE
43 METO/IbI pelieHus UPPaLMOHATIBHBIX
YpaBHEHUU
Wppaunonaneupie  ypaBHeHUs.  OCHOBHBIE
44 METO/IbI pelieHus UPPaLMOHAIIBHBIX
YpaBHECHUU
45 PaBHOCUIIBHBIE — TIepexoAbl B pPELICHUH
UPPaLMOHAIBHBIX YPaBHEHUI
46 PaBHOCWIIBHBIE ~ TIepexonbl B PELICHUU
UppaLMOHAJIbHBIX YpaBHEHUI
47 PaBHOCUIIBHBIE  TEepexoibl B pPELICHUH
UPPaLMOHAJIBHBIX YPaBHEHUI
48 PaBHOCWIIBHBIE  mIEepexonbl B PELICHUU
UppaLMOHAIIBHBIX YpaBHEHUN
CpoiicTBa 1 rpaduk KOpHS N-Od CTENEHU Kak
49 ¢GbyHKIMH 0OpaTHOM CTENEeHH C HaTypalbHbIM
oKa3aTeaeM
CaoiicTBa 1 rpaduk KOpHS N-OM CTENEHU Kak
50 ¢GyHKIMH 0OpaTHOM CTENeHH C HaTypalbHbIM
oKa3aTeaeM
KonTponbhast pabora: "CpoiicTBa U Trpaduk
51 KOpHA n-oM creneHu. MppanunoHanbHbIE

ypaBHeHuUs"




Crenenp C pallMOHAJIBHBIM IOKa3aTelleM M €€

52 . 1
CBOMCTBa

53 CTePeHL C palMOHAJIBHBIM IIOKa3aTeseM U €€ 1
CBOMCTBA

54 CTePeHL C palMOHAJIbHBIM IIOKa3aTeseM U eé 1
CBOMCTBA

55 IlokazatenbHast QyHKUUsA, €€ CBOWCTBA U 1
rpaduk

56 Hcnonb3oBanue 1:pa(1)m<a byHKIHM s 1
pELIEeHUs] ypaBHEHUI

57 Hcnone3oBanne rvpaq)m(a byHKIUM IS 1
pelleHrs ypaBHEHU!

53 [TokaszaTenbHble YpaBHEHUS. OCHOBHI:IG 1
METO/Ibl PELICHUS [T0KA3aTEIbHbIX YPABHEHUN

59 IlokazarenbHble YPaBHEHHS. OCHOBHI:IG 1
METO/Ibl pEelICHUs TOKa3aTeIbHbIX YPABHEHUM

60 [TokaszaTenbHbIe YPaBHEHUS. OCHOBHI:IG 1
METO/Ibl PELICHUS T0KA3aTEIbHbIX YPABHEHUN

61 KonTponbHas pabora: "[loka3zarenpHas |
¢byukuwms. [lokazarenpHble ypaBHEHHS "

62 Jlorapudwm yucna. CroiicTBa jgorapudma 1

63 Jlorapudwm yucna. CroiicTBa jgorapudma 1

64 Jlorapudwm yucna. CroiicTBa jgorapudma 1

65 JlecsTHUHBIC M HATYpaAJIbHBIC JOTaPU(BMBI 1

66 JlecsTHUHBIC M HATYpaAJIbHBIC JOTAPU(BMBI 1

67 [IpeoOpa3oBanue BbIpaKeHUM, coAepKallux 1
Jorapudmpl

68 IIpeoOpa3oBaHue BBIpAXKEHUH, COAEPIKAIINX |
Jorapu@msl

69 [Ipeobpa3oBanue BbIpaKeHUH, coAepKalluX 1

Jorapudmpl




Jlorapudmuueckass ¢yHkius, €€ CBOWCTBA U

70
rpaduk

71 Jlorapugmuueckast (yHKIHs, €€ CBOHCTBA M
rpaduk

7 Ucnonb3oBanne rpaduka GYHKIUM IS
pELIEHUs] YpaBHEHUI

73 Hcnonb3oBanue rpaduka  QyHKIUM A7
pEILICHHS] YPAaBHEHHI
Jlorapudmuueckue ypaBHeHus. (OCHOBHBIE

74 METO/IbI peleHus JorapupMHUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHHs. (OCHOBHBIE

75 METObI pelieHus JorapupMHUECKUX
YpaBHECHUU
Jlorapudmuueckue ypaBHeHus. (OCHOBHBIE

76 METO/IbI peleHus JorapupMHUECKUX
YpaBHEHUU

77 PaBHOCUIIBHBIE — TEepexoAbl B pPELICHUH
Jorapu(pMHUUECKUX YpaBHEHUN

73 PaBHOCMIIBHBIE ~ mIepexonbl B PELICHUU
JIOTapu(PMHUYECKUX YPAaBHCHHUM

79 Kontponbuast pabota: "Jlorapudmuueckas
¢yskuus. Jlorapudpmuueckue ypaBHeHus"

20 CuHyc, KOCHUHYC, TaHI€HC U KOTaHI€HC
YHCJIOBOTO apryMeHTa

]1 CuHyCc, KOCHUHYC, TaHI€HC UM KOTaHI€HC
YKCJIOBOIO apryMeHTa

37 ApKcUHYC,  apKKOCMHYC M apKTaHI€HC
YHCJIOBOTO apryMeHTa

33 ApKCUHYC,  apKKOCMHYC M  apKTaHI€HC

YHCJIOBOI'O aprymCcHTa




Tpuronomerpruueckas OKPYKHOCTb,

84 OTpeJieIeHue TPUTOHOMETPUUECKUX (PyHKIHIA 1
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKPYHOCTb,

85 OTpeJieIeHue TPUTOHOMETPUUECKUX (PyHKIHI 1
YHCJIOBOTO apryMeHTa

86 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYITBI 1

90 Hpe06pa30VBaH1/Ie TPUTOHOMETPHUUECKHUX 1
BBIPKEHUN

91 Hp606pa30138.HI/Ie TPUTOHOMETPUUYECKHX 1
BBIpaKEHUI

9 Hp606p330PaHI/IC TPUTOHOMETPHUECKHUX 1
BBIpKEHUN

93 HpeoGpa3ovBaHI/Ie TPUTOHOMETPUUYECKHX 1
BBIpQKCHUI

94 Penienue TpUroHOMETPUYECKUX YPAaBHEHUHI 1

95 Pemienue TpUroHOMETPUYECKUX YPAaBHEHU N 1

96 PemieHne TpUTOHOMETPUYECKUX YPABHCHUM 1

97 Pemienue TpUroHOMETPUYECKUX YPAaBHEHUHI 1

98 PemieHne TpUTOHOMETPUYECKUX YPABHCHUM 1

99 PemnreHne TpUTOHOMETPUYECKUX YPABHCHUM 1

100 | Pemenrie TPUTOHOMETPUUIECKUX YPABHEHHUI 1
KonTponbhast pabora: "Tpuronomerpuueckue

101 | BeIpaxeHust u TPUTOHOMETPUYECKUE 1
ypaBHeHuUs"

102 [locnenoBarenbHOCTH,  CIIOCOOBI  3aJaHUS 1

MOCJIEIOBATEIbHOCTEIA. Meton




MaTeMaTHYeCKOW MHIYKIIUU

MoHOTOHHBIE u OTpaHUYCHHBIC

103 | nocnenoBarensHocTH.  Mctopus — aHanmuza 1
OCCKOHEYHO MAaJIbIX

104 | ApudmeTrnaeckas mporpeccus 1

105 | I'eomeTpuyecKasi mporpeccus 1

106 beckoneuHo yObiBatomiasi reoMeTpHyYecKast 1
Mporpeccust

107 Cymma 6vec1<0Hequ yObIBaro1ei 1
T€OMETPUUYECKOU MTPOTPECCUU

108 JIMHEHBIN U SKCOHEHIHAIBHBIN pocT. Yucmo 1
e. dopmyia CI0KHBIX MPOLEHTOB

109 JIvHEeWHBIN U SKCIOHEHIHAIBHBIN pocT. Yucio 1
e. DopMyJia CIOKHBIX IIPOICHTOB

110 Hcnonws3oBaHne mporpeccuu [jisi  PEIICHUS 1
peabHBIX 3a/1a4 IPUKJIAAHOrO Xapakrepa

111 KonTponbHas . pabota: "IlocienoBaTenbHOCTH 1
Y TIPOTPECCUU

112 | HenpepriBHBIC PYHKIIMU U UX CBOMCTBA 1

113 Touka paspbiBa. AcUMNOTOTHI  IpaduKOB 1
(YHKIIUH

114 | CeoricTBa (DyHKIIMI HENPEPHIBHBIX HA OTPE3KE 1

115 | CoricTBa (DyHKIIMIT HENPEPHIBHBIX HA OTPE3KE 1

116 | Metoa nHTEpBaJIOB JIJIsl PELLICHHS] HEPABEHCTB 1

117 | Metoa MHTEpBaJIOB JIJIsl pEIICHHS] HEPABEHCTB 1

118 | MeToa MHTEpBAJIOB JIJIsl pELICHHS] HEPABEHCTB 1

119 IIpuMeHeHre CBOMCTB HENPEPbIBHBIX (PYHKLIUH |
JUTSI pelieHus 3a/1a4

120 [IpumeHeHne CBOWCTB HEMPEPBIBHBIX (PYHKIIHIMA 1

I pCIICHUSA 3aga4




121 | IlepBas u BTOpas MpOW3BOHBIC PYHKITUU 1
122 OnpeneneHHve, reOMETPUYECKUI CMBICJTT 1
MIPOU3BOJIHOM
123 OnpeneneHHf:, buznueckuit CMBICIT 1
MIPOM3BOTHOM
124 | YpaBHeHHE KacaTeIbHOU K TpaduKy QPYHKIIUU 1
125 | YpaBHeHHE KacaTeIbHOU K TpaduKy QPYHKITUU 1
126 | Ilpon3BoIHBIE DJIEMEHTAPHBIX (PYHKITHI 1
127 | Ilpou3BoIHBIE DJIEMEHTAPHBIX (PYHKITHI 1
128 [IpousBoaHas CYMMBI, MIPOU3BEICHNUS, 1
YaCTHOTO ¥ KOMITO3UIIUU (DYHKITUI
129 [IpouzBoaHas CYMMBI, MIPOU3BEICHUS, 1
YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI
130 [IpousBoaHas CYMMBI, MIPOU3BEICHNUS, 1
YaCTHOTO ¥ KOMITO3ULIUU (DYHKITUI
131 | KontponsHas padora: "[IpousBoanas" 1 1
132 [ToBTOpenue, o0000IIEHNE, CHUCTEeMATU3AIMS 1
3HaHuil: "YpapaeHus'"
133 [ToBTOpenue, o00600ImIEHNE, CHCTEMAaTH3ALUS 1
3HaHui: "Oyakaun"
134 | MtoroBast KOHTpOJIbHAs padoTa 1 1
135 | MtoroBasi KOHTpOJIbHAs paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHE, CHCTEMATH3AIIN 1
3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

DJIEeKTPOHHbIE
Jr:;-)n Tewa ypoxa Bcero Korrpoabnet | Hpaxrireckue fllf;‘?eﬂl/lﬂ gg[?;[;?)ilz:fenbnble
e padoThbI padoThI
pecypcsl

1 IIpuMeHeHHe TPOU3BOMHON K MCCIECIOBAHUIO 1

(GYHKIMHA HA MOHOTOHHOCTb U SKCTPEMYMBI
) IIpumeHeHHe NPOU3BOAHOM K MCCIEIOBAHUIO 1

(GYHKIMHA HA MOHOTOHHOCTb M AKCTPEMYMBI
3 [IpuMeHeHHe TPOU3BOMHON K MCCIECIOBAHUIO 1

(GYHKIMH HA MOHOTOHHOCTb U AKCTPEMYMBI
4 IIpumeHeHHEe NPOU3BOAHOM K MCCIEIOBAHUIO 1

(GYHKIMHA HA MOHOTOHHOCTb M OKCTPEMYMBI
5 IIpuMeHeHHEe TPOU3BOJHON K MCCIEIOBAHUIO 1

(GYHKIMH HA MOHOTOHHOCTb U SKCTPEMYMBI
6 [IpumeneHnne NpPOU3BOAHON K HCCIIEIOBAHUIO 1

(GYHKIMHA HA MOHOTOHHOCTb M OKCTPEMYMBI
7 Haxoxxnenne HamOONbIIET0O W HAWMEHBILIETO 1

3HA4YeHUsl HENPEPbIBHON (PYHKIIMHU HA OTPE3Ke
] Haxoxxaenue HamOONbLIIETr0 M HAaWMEHbBILETro 1

3HA4YEHHUsl HeTPEPHIBHON (DYHKIIMU HA OTPE3KE
9 Haxoxxnenne HamOONbIIET0 W HAWMEHBILIETO 1

3HAa4YeHHUs HENPEPhIBHON (PYHKIIMHU HA OTPE3KE
10 HaxoxneHue HamOONbLIIET0O M HAWMEHBILIETro 1

3HA4YeHHUsl HENPEPhIBHON (DYHKIIMU HA OTPE3KE
1 Haxoxxnenne HamOONbIIET0O W HAWMEHBILETO 1

3HAa4EeHHUsl HENPEPhIBHON (PYHKIIMHU HA OTPE3KE
12 HaxoxxaeHne HamOONbLIIET0 M HAWMEHbBILETro 1

3HA4YeHHUs] HETPEPhIBHON (DYHKIIMU HA OTPE3KE
13 IIpyuMeHeHre MPOU3BOAHON ISl HAXOXKICHUS 1




HauJIydmero pCiCHus B IPUKIAAHbIX 3aJadax

[IpumeneHne TPOU3ZBOAHON JUISi HAXOXKICHHS

14 HaWIY4IIIero peieHus B MPUKIaAHbIX 3aa4ax
[IpuMeHeHne TpPOU3BOAHON IJIsi OINpEAeSICHUs

15 CKOPOCTHM W YCKOPEHHs Tpolecca, 3aJaHHOTO
dhopMynoi mim rpagukoM
[IpuMeHeHne NpPOU3BOAHON ISl OINpEAeSICHUs

16 CKOPOCTHM W YCKOPEHHs Tpolecca, 3aJaHHOTO
dhopMynoi wim rpagukoM

17 Kommnosuus hyHKIuit

18 Kommno3urus byHKImit

19 Kommno3urus byHKIuit

20 FeOMeTqueCIfne o0pa3sl ypaBHEHUH Ha
KOOPJAWHATHOM INIOCKOCTH

1 FGOMeTthIeCIfHe o0pa3pl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

2 KonTponbHas pa0ora: "HccnenoBanue
(GYHKIHA ¢ TOMOIIBIO TPOU3BOAHOM"

23 [IepBoobpaznas, OCHOBHOE CBOMCTBO
IIepBOOOPA3HBIX

24 [lepBooOpa3Hbie  ANEMEHTApHBIX  (YHKIUH.
[IpaBuia HaX0XKJICHUS TTEPBOOOPA3HBIX

25 [TepBooOpa3Hbie  2JIEMEHTAPHBIX  (DYHKITHI.
[TpaBuiIa HAXOXKJACHUS NTEPBOOOPA3HBIX

26 HuTerpan. ['eoMeTpruyecKkuid CMBICI UHTETpaia

27 Briuncnenue onpenenéHHOro HMHTErpaia o
dbopmyne Herorona-JIelOHmITa

8 Brruucnenue omnpenenéHHOTO HMHTErpaia Iio
dhopmyne HeroTona-JlelioHMIIA

29 [IpuMeHneHue wuHTErpana A HaXO0XKJICHUS

IO 1N TIIOCKUX PUTyp




[IpumeHeHne wHTErpana s HaxO0XKJICHHUS

30 N
00bEMOB r€OMETPUYECKHUX TEIl

31 [Ipumepsr  pemenuit  nugdepeHnuanTbHbIX
YpaBHEHUHU

3 [Ipumepsr  pemennit  auddepeHunaIbHbIX
ypaBHEHUI
MatemaTHueckoe MOJIEIMPOBAaHUE PEATbHBIX

33 MPOLIECCOB € TMOMOIIBI0 AU HEepeHInaTbHBIX
ypaBHEHUI

34 KonrponsHast paborta: "llepBooOpasHas u
uHTEerpan

35 Tpuronomerpuyeckue QyHKIMH, UX CBOWMCTBA
U rpaduKu

36 Tpuronomerpuueckue (yHKIHUH, UX CBOHCTBA
U rpaduku

37 Tpuronomerpuyeckue (QyHKIUH, UX CBOWCTBA
U rpaduKu

38 Tpuronomerpuueckue (yHKIHMH, UX CBOHCTBA
U rpaduku

39 Tpuronomerpuyeckue QyHKIUH, UX CBOWCTBA
U rpaduKu
Ot6op KOpHEH TPUTOHOMETPUUYECKHUX

40 YPaBHEHHH C IOMOILIBK TPUTOHOMETPUUYECKON
OKPYKHOCTH
Ot6op KOpHEH TPUTOHOMETPUUYECKHUX

aBHEHUH C ITOMOIILI0 TPUTOHOMETPHUUECKOM

41 y
OKPYKHOCTH
Ot6op KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C MOMOIIBK) TPUTOHOMETPUYECKON
OKPYKHOCTH

43 Ot60p KOpHEH TPUTOHOMETPUUECKUX




YpPaBHEHHH C MOMOILIBK) TPUTOHOMETPUYECKON
OKPY>KHOCTH

44 PerieHre TpUroHOMETPUUECKUX HEPABEHCTB 1

45 PenieHue TpUroHOMETPUYECKUX HEPABEHCTB 1

46 PenieHre TpUroHOMETPUUECKUX HEPABEHCTB 1

47 Penienue TpUroHOMETPUYECKUX HEPABEHCTB 1
KonTponbHas pa0ora: "I'paduxu

48 TPUTOHOMETPUYECKUX GbyHKIUH. 1
TpuroHomeTpuieckre HepaBeHCTBRA"

49 OCHOBHBIE METOJIbl PEIIECHUs MOKa3aTeIbHbIX 1
HEPaBEHCTB

50 OCHOBHBIE METOJIBI PEIICHUS TMOKa3aTeIbHBIX 1
HEPABEHCTB

51 OCHOBHBIE METOJIbl PEIICHUs MOKa3aTeIbHbIX 1
HEPaBEHCTB

59 OCHOBHBIE METOJIBI PEIICHUS TMOKa3aTeIbHBIX 1
HEPABEHCTB

53 OcHoOBHbIE METO/IbI peuieHus 1
Jorapu(MHIECKUX HEPABCHCTB

54 OcHoBHBIE METOIBI pereHus 1
Jorapu(MHYECKUX HEPABCHCTB

55 OcHOBHbIE METO/IblI peuieHus 1
JorapuMHIECKUX HEPABCHCTB

56 OcHoOBHBIE METOIbI pereHus 1
Jorapu(MHUYECKUX HEPABCHCTB

57 OcHOBHbIE METO/IbI peuieHus 1
HppaIMOHAIbHBIX HEPABCHCTB

53 OcHOBHBIE METOJIbI perieHus 1
HppallMOHAJIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI peuieHus 1

HWPPALMOHAIBHBIX HEPABEHCTB




OCHOBHBIE METO/AbI pEeICHNA

60
HPpPAIMOHAIIBHEIX HEPABECHCTB
61 I'padmueckue METOIBI peuieHus
HppaIMOHAIIEHBIX YPABHCHHI
62 I'paduueckue METOIBI pereHus
HPPAIMOHAIIBHEIX YPAaBHCHHMI
63 I'padmyeckue METOBI peuieHus
MMOKAa3aTeJIbHbIX YPaBHEHUM
64 I'paduueckue METOIBI pereHus
MMOKA3aTeNIbHEIX HEPABCHCTB
65 I'padmyeckue METOBI peuieHus
JorapuMHUIECKHX YPaBHCHUH
66 I'paduueckue METOIBI pereHus
Jorapu(MHIYECKUX HEPABCHCTB
67 I'paduyeckue METOBI peuieHus
Jorapu(MHIECKUX HEPABCHCTB
I'paduueckue METOBI pereHus
68 HOKAa3aTeIbLHBIX u norapuMUUECKUX
YpaBHCHUU
I'paduueckue METOIBI pereHus
69 HOKAa3aTeILHBIX u norapuMUUECKUX
YpaBHEHUU
I'paduueckue METOBI pereHus
70 OKAa3aTeIbLHBIX u norapuMUUECKUX
HEPaBEHCTB
I'paduueckue METOIBI pereHus
71 OKAa3aTeIbLHBIX u norapuMUUECKUX
HEPaBEHCTB
KontponbHast pabora: "HppanuoHanbHble,
72 MOKa3aTeIbHbIE u norapudmuueckue

HepaBeHCTBA"




KommnekcHble 4yncna. Ausrebpauueckas U

73 TPUTOHOMETPUYECKAS bopmbl 3aMucu
KOMILJIEKCHOTO YHUCIIa
KommekcHsle 4ymcna. Ausrebpaudeckas W

74 TPUTOHOMETPUUYECKAS bopmbl 3anucu
KOMILJIEKCHOTO YHUCIIa

75 ApudmeTrueckue onepanuy ¢ KOMIIEKCHBIMU
4JHCJIaMU

76 Apudmernueckue onepanuu ¢ KOMIIEKCHBIMU
qHclIaMu

77 I/I3o6pa>KeHI/Iev KOMIUIEKCHBIX ~ 4YHCel  Ha
KOOPJAMHATHOM IJIOCKOCTH

73 I/I3o6pa>i<eHI/1eu KOMIUIEKCHBIX ~ 4YHCEl  Ha
KOOPJIMHATHOM INIOCKOCTH

79 ®opmyna Myaspa. KopHrn n-oil crenenu us
KOMILJIEKCHOT'O YUCIIa

30 ®opmyna Myaspa. KopHu n-oii crenenu us
KOMILJIEKCHOTO YHUCIIa
[IpumeHeHHe  KOMIUIEKCHBIX ~ 4YMCENT  JUIS

81 pemieHust (U3UYECKUX M TEOMETPUUYECKHX
3a/1a4

82 Kontposbnas padota: "KommiekcHbie uncia"

83 HatypasibHble U 11e51bIe Yucia

84 HarypanbHble U 1ie/Ible Yyncia

35 [IpumMeHeHHe TNPU3HAKOB JIETUMOCTH LEIbIX
qHCell

36 [IpuMeHeHHe TNPU3HAKOB JIEIMMOCTH LEJBIX
qucell

]7 [IpuMeHeHHe TNPU3HAKOB JIEIUMOCTH LEIBIX
yucen: HOJL u HOK

88 [IpuMeHEHHE TNPU3HAKOB JIEITMMOCTH LIEJBIX




yucen: HOJL u HOK

&9

HpI/IMeHeHI/Ie IIPHU3HAKOB JCIMMOCTH MLECJIBIX
YHCCJI: OCTAaTKH 110 MOAYJIIO

90

HpI/IMeHCHI/Ie INPHU3HAKOB JCIUMOCTU MCJIbIX
YHUCCI: OCTATKH IO MOJAYJIIO

91

HpI/IMeHeHI/Ie IIPHU3HAKOB JCIMMOCTH MLECJIBIX
YHUCCII: aJITOPUTM EBKJ'II/II[EI AJId pelICHUA 3a1a4q
B IICJIBIX YHCJIaX

92

Kontposbnas padota: "Teopus menbix uncen"

93

CucreMa U COBOKYIHOCTh  YpaBHEHHIA.
PaBHOCHJIBHBIE ~ CHCTEMBI M CHCTEMBI-
CIIC/ICTBHSI

94

CucreMa U COBOKYIHOCTh  YpaBHEHHIA.
PaBHOCHJIBHBIE ~ CHCTEMBI U CHCTEMBI-
CIIC/ICTBHS

95

OCHOBHBIE METOJBI PEHICHUS CHUCTEM H
COBOKYMHOCTEH pallMOHAJIbHBIX YPABHEHHI

96

OCHOBHbIE METOJbl pEHIEHUS CHUCTEM W
COBOKYITHOCTEH MPPAIMOHAIBHBIX YPaBHEHUM

97

OcHOBHBIE METOABI PCIICHHA CUCTEM U
COBOKYHHOCTCI\/’I ITOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

98

OCHOBHBIE METOJbl pEHIEHUS CHUCTEM W
COBOKYIHOCTEM MOKA3aTEIbHBIX YPABHEHHI

99

OcCHOBHBIE METOJBI PEHICHUS CHUCTEM H
COBOKYITHOCTEH JIOTapu(PMHUYESCKUX YPAaBHCHHM

100

OCHOBHbBIE METOJbl pEUIEHUS CHUCTEM W
COBOKYITHOCTEH JIOTApU(PMHUUECKUX YPABHCHUM

101

[Ipumenenue CUCTEM K pELICHUIO
MaTEMaTUYECKHX 3a/1a4 U 3aJa4 U3 pa3IndHbIX
o0nacted HayKd U  peallbHOM  KMU3HH,
MHTEPIPETALMS TOJIYYEHHBIX PE3YJIbTAaTOB




[IpumeHeHue CUCTEM K PELIECHUIO
MaTeMaTUYECKUX 3aJ1a4 U 3a/1a4 U3 Pa3IU4HbIX

102 oOnacted HayKd W  peallbHOM  >KMU3HH,
HMHTEpIpETalMs IOJYYSHHBIX PE3YyJIbTaTOB
[IpuMeHeHne  HEpPaBEHCTB K  PELICHUIO

103 | MATEMAaTHMECKNX 327121 M 33/1a4 U3 PasiHIHbIX
obmacTteif HaykM W  pealbHOM  JKU3HH,
WHTEPIPETAIHS TOJYICHHBIX PE3yJbTaTOB
KonTposnbhas pabora: "CucTtemsl

104 | PAIWOHATBHBIX, HUPPALMOHATIBHBIX
MOKa3aTEbHBIX u JorapuPMUIECKUX
ypaBHEeHUI"

105 | ParmmoHasibHbIE YpaBHEHUS C TapaMETPaMHU

106 | ParmmoHaibHbIe HEPABEHCTBA C MapamMeTpaMu

107 | ParmmoHasibHbIE€ CUCTEMBI C ITapaMeTpaMu

108 WppanmnonanbHble ypaBHEHMs, HEPABEHCTBA C
rnapamMeTpamMmu

109 | MpparmoHaibHbIE CUCTEMBI C TApAMETPAMHU

110 [TokazaTenpHBIE ypaBHEHHS, HEPABEHCTBA C
rnapameTpamu

111 | Iloka3atenbHbIE CUCTEMBI C ITApaMeTpamMu

112 Jlorapumuueckue ypaBHEHUs, HEPABEHCTBA C
napamMeTpamMu

113 | Jlorapudmudeckue CUCTEMBI C MapaMeTpaMu

114 Tpuronomerpuueckue ypaBHEHUS c
rnapameTpamu

115 TpuroHomerpuyeckue HEpaBEHCTBA c
napamMeTpamMu

116 Tpuronomerpuueckune CUCTEMBI c
napameTpamMmu

117 | IlocTpoeHue U UCCeI0BAHNE MAaTEMATHYECKUX




MOJIETIEd pealbHbIX CUTYallMi C TOMOUIBIO
ypaBHEHHH ¢ mapamMeTpaMu

HOCTpOeHI/Ie N UCCICIOBAHUEC MAaTCMAaTHUYCCKUX

118 | Momenel pealbHBIX CHUTyallMii C TOMOUIBIO
CHUCTEM YpaBHEHHUH C mapaMeTpaMu
[TocTpoenue u ucciae0BaHUE MATEMATHYECKUX

119 | Monenelt pealbHBIX CHUTyallMii C TOMOUIBIO
CUCTEM YpaBHEHHUH C mapaMeTpaMu

120 KonTponsHas paborta: "3anaumn c
napamerpamu’

11 [ToBTOpenue, o0000ImIEHNE, CHCTEMAaTH3ALUS
3HaHui: "YpaBHeHus"

122 [ToBTOpeHue, o0000IIEHNE, CHUCTEeMATHU3AIHS
3HaHuil: "YpaBaeHus'"

123 [ToBTOpenue, 0000IEHUE, CHCTEMATH3ALUS
3HaHui: "YpaBHeHus. CucTemMbl ypaBHEHUN"

124 [ToBTOpeHue, o0000IIEHNE, CHUCTEeMATU3AIMS
3Hanuii: "HepaBencrna"

125 [ToBTOpenue, o00600ImIEHNE, CHCTEMAaTH3ALUS
3HaHuii: "HepaBencrna"

126 [ToBTOpeHue, o0000IIEHNE, CHUCTEeMATHU3AIMS
3Hanuii: "HepaBencrna"

127 [ToBTOpenue, o00600ImIEHNE, CHCTEMATH3ALUS
3HaHuii: "[IpousBojHas u e€ npumMeHeHue"

128 [ToBTOpenue, o000OIIEHNE, CHUCTEeMATU3AIUS
3nanuii: "[IpousBoHas u e€ npumeHexnue"

129 [ToBTOpenue, o00600mIEHNE, CHCTEMAaTH3ALUS
3HaHuii: "[IpousBoaHas u e€ npumMeHeHue"

130 [ToBTOpenue, o000OIIEHNE, CHUCTEMATHU3AIIMS
3Hanuil: "MHTEerpan u ero npuMeHeHune"

131 | I[loBTOpeHnme, o000OIICHNE, CHCTEMATH3AIM




3HaHuii: "OyHKuun"

[ToBTOpenue, o0000IIEHNE, CHCTEMAaTH3ALUS

1 3 2 . n n
3HAaHHM: (I)YHKI_II/II/I

[ToBTOpeHue, o000OIIEHNE, CHUCTEeMATHU3AIHS
3HaHui: "Oyskmn"

133

134 | MtoroBasi KOHTpOJIbHAs paboTa 1 1
135 | MtoroBasi KOHTpOJIbHAs paboTa 1 1
136 HOBTOPeHI/Ie, 000011IcHNEe, CHCTEMAaTH3allHs 1

3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METO/IMYECKOE OBECHEUYEHME OBPA3OBATEJILHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJ1S1 YYEHUKA

l. «kMaremaTuka: anrebOpa HHa4YaJla MATEMAaTHYECKOTO aHaIW3a, T[EeOMETPUS.
AnreOpa WHauana MaTEMAaTHYECKOro aHaiu3a. YTIyOJeHHbIH ypoBeHb.lOkiacc» (aBT.
A.I''Mepansk, J.A. Homuposckui, B.b.ITononckuit uap.; noxa pexa. B.E.Ilogonbckoro).

2. «Marematuka: anreOpa WHayajga MaTEeMaTHYECKOTO aHaiu3a, TIE€OMETpHs.
Anrebpa WHauaja MaTEMaTHYECKOIO aHaiau3a. YTIyOJeHHbIH YypoBeHb.llkimacc» (aBT.
A.I''Mep3nsk, JI.A. Homupockuii, B.b.ITononckuit uap.; nox pea. B.E.ITogonbckoro).

METOANYECKHME MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HMHTEPHET
1. http://www.fipi.ru/ — OUIIN
2. http://4ege.ru/ — 4 EI'D py
3. https://ege.sdamgia.ru/ — Pemry EI'D
4. https://infourok.ru/obobschenie-opita-raboti sistema-podgotovki-uchaschihsya-k-
itogovoy attestacii-po-matematike-859786.html
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