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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 HauboJjee 3HAUYMMBIX B MPOrpamMMe CpeIHero oOIero oOpa3oBaHUS,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeYMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpOHBI, POpMHUPYET
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOCHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIUiiH. B pamkax naHHoro ydeOHOro Kypca OOy4aroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM HayKH, KOTopass (QopMynupyeT CBOU
JOCTHXKEHUSI B MaTEMaTUUYECKOM (popme.

VY4eOHbIlt Kypc anreOpsl M Hadajl MaTeMaTHUYECKOro aHajlM3a 3aKJ1aJbIBaeT
OCHOBY Il YCHEIIHOTO OBJAQJACHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX IU(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJb30BaTh WX JJIs JaJbHEHIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JOKa3bIBaTh
YTBEPKACHUS C TIOMOIIBIO WHIYKIIMU M PacCykaaTh JACAYKTUBHO, UCIIOJIb30BaTh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usywyenus ydyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanu3a» oOydYarolIvecs MOJy4yaloT HOBBIM OMBIT PEIICHHs MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  MIpUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBLAAIOIIMMHKCS MAaTEMATUYECKUMH OTKPBITUSIMA U UX aBTOPaMHU.

VY4eOHbili Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 yd4eOHbI MmaTepual, CHOCOOCTBYIOIIMMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NESTENbHOCTH, TPEOyIOMme MNPOMOKUTEIbHOW  KOHIEHTpAIllMd  BHUMAHUSA,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MeTtommku oOydeHus anredpe W HadajaM MaTeMaTH4eCKOTo
aHaJIM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI O0yUYeHUS.

B crpykType yuebHOro Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO
aHaJM3a» BBIIEIICHBI CIEIYIOLIUE COJIepKATEeIbHO-METOAnYecKe TuHuu: «Hucna
U BblUuCieHus», «OyHkuu u rpadukuy, «YpaBHeHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHbIE
COJIEPKATENIbHO-METOUYECKUE JIMHUU HW3Y4YaloTCs Ha MPOTSKEHUH JBYX JET
o0y4yeHUs Ha YpPOBHE CpeAHero oOmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS



Apyr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH H pasfenamu. JlaHHbBIH
yueOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSIET B cebe
COJIEp)KaHUE HECKOJIbKUX MaTeMaTHUeCKHX AUCIMIUIMH, TaKHuX Kak anreodpa,
TPUTOHOMETPHS, MAaTEMAaTHUYECKUN aHallu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oolee
HIMPOKUM MaTEMaTHYECKHM armapaTroM, y HUX IMOCIIE0BAaTEeIbHO (GOPMUPYETCS H
COBEpIIEHCTBYETCS yMEHHE CTPOUTh MAaTeMaTHYeCKYyl0 MOJelb peajgbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TOTYYCHHbIE TIPU W3YYEHHUU y4eOHOTro Kypca, s
pELIEHUs CaMOCTOATEIBHO CPOPMYIMPOBAHHON MaTeMaTHUECKON 3aJauu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenbHo-MeTOoAMYECKasT TUHUS «UuClia ¥ BBIYMCICHUS» 3aBEpIIAET
(GopMupoBaHUE HABBIKOB HCIIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEIN, KOTOPOe OBLIO
HA4yaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazoBanus. Ha ypoBHe cpeagHero o0uiero
oOpa3zoBaHus 0cob0oe BHUMaHUE  yaenseTcss  (OPMUPOBAHMIO  HABHIKOB
paIMOHANBHBIX BBIUMCICHHMA, BKIIOYAIOMIMX B CEOsl MCMOJIB30BAHUE Pa3IMUHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTIKEHHBIC
BBIUUCIICHHUS, OICHUBATh YHCIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaIbHBIX, IETBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxaoM U3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOWCTBEHHbIE €My cHelU(pUYECKHe 3aJaud M OIepaluu: JAEJIEHUEe Halelo,
ONEpUpPOBAaHUE OCTATKAMM Ha MHOXECTBE LEJIbIX 4YHCEN, OCOOBbIe CBOMCTBA
palMOHANBHBIX U MpPPalMOHAIbHBIX YHCeN, apu(METHUYECKHE ONEepaluy, a TaKkKe
U3BJICUEHUE KOPHS HATypaJbHOM CTENEHHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEI.
bnaromapss mociienoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIOJNb3YyEMbIX YHCENT U
3HaKOMCTBY € BO3MOXHOCTSIMU MX NMPUMEHEHMsI Ui PELICHHs PAa3IMYHBIX 3ajad
(GopmupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMAaTUKU KaK HAyKd U €€ poylu B
IOCTPOEHUU MOJENEH peallbHOr0 MHpa, IIHPOKO HCHOJB3YIOTCS 0000IIeHue U
KOHKPETHU3aLIHA.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealn3yeTcss Ha MPOTSIKEHUU BCETO
oOy4yeHHUs Ha YpOBHE CpEIHEro oO0IIero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pazgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aromuecs OBJaJACBAIOT PA3JIMYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX YypaBHEHHI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapaMmerpsl. [lomydeHHbIE yMEHMSI HIMPOKO HCHOIB3YIOTCS MpH
UCCIeOBaHUN (QYHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOKJCHHE HanOOJBbIIMX M HAaUMEHBIINX 3HAYCHUN (QYyHKIUH.
JlaHHas copep)kaTeibHasi TUHUS BKIIOYAET B ceOs Takke GOpMUPOBAHUE YMEHUI
BBIMONHATh  pacuéTel 1o  (opMmymnaMm, MpeoOpa3oBaHUs  PALUOHAIBHBIX,
UpPPAIMOHATBHBIX M TPUTOHOMETPHUYECKUX BBIPAKECHHH, a TaKKe BBIPAKEHUH,



collepKallluX CTENeHH W Jiorapudmbl. brarogaps W3ydeHHIO airedpanyeckoro
Marepuala MPOUCXOJMT  JajbHEWIlee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HABBIKK JEAYKTHUBHBIX
paccykiaeHuid, paboTbl €  CHUMBOJBHBIMH  (opMamu,  NpPEACTaBICHUS
3aKOHOMEPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPABEHCTB. Anredpa
npearaet A3(P(EKTUBHbIE HWHCTPYMEHTHI JUIsl PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxatenbHo-MeTonuueckas auHus «DyHkiuu u rpaduku» TECHO
MEeperuieTaeTcs C JAPYTMMU JIMHUSAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIEI0BAaTEIbHOCTh U3YUeHHUs] MaTepuaia. M3yueHue creneHHoi,
NOKa3aTeJIbHOM, JIorapuMUUEecKol U TPUTOHOMETPUUECKUX (PYHKINI, UX CBOHUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMHA JUIsl perieHus 3ajad U3 APYrux y4eOHbIX
PEeIMETOB U PEAbHOM >KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHYECKUM aHAIH30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMUYMHAMH, HCCJIEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Matepuan 3Toil cofepKaTeabHOMN JIMHUK HaleJIeH Ha Pa3BUTHE YMEHUUN
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH MEXJIY BEJIWYHHAMH B
pasnmuuHON (opme: aHAIUTHYECKOH, rpadudeckoil u cioBecHOW. Ero msydeHue
CIIOCOOCTBYET ~ Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIEHNIO 1 KOHKPETU3ALlMHU, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYECKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIUPUTh KPYyr KaKk MaTeMaTH4YEeCKHUX, TAK W MPUKIAJHBIX 3a7a4,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpaduKu  CIOXKHBIX (YHKIHH, ONPEAeNsITh WX HAWOOJbIINEe W HaWMEHBIITHE
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
yCKOpeHusi TmpoleccoB. JlaHHass coaepkarelibHas JIMHHUS OTKPHIBAET HOBBIE
BO3MOKHOCTH ITOCTPOCHHUS MAaTEMAaTHYECKUX MOJIEJIEd pealbHbIX CHUTYalUH,
MO3BOJIIET HAXOJAWTh HAWIy4Yllee pEUIeHue B TMPUKIAJHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJa4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHalln3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTrO, (HOPMaIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO YMEHHUH pAacCIO3HABATh MPOSBICHUS
3aKOHOB MAaT€MaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HarKT O
BBIJJAIOIINXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMaTUKU Kak
HayKH, 1 00 UX aBTOpaX.

CopaepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTHKa) BKIIOYAET B
ce0si PJIEeMEHTbhl TEOPUM MHOXKECTB M MATeMaTH4YECKOM JIOTMKU. TeopeTHKo-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIBbHOU MaTeMaTUKHU
U TpejaraloT HamOoJiee YHUBEPCAIbHBIN $3bIK, OOBEIMHSIONIUNA BCE pa3ielibl
MaTeMaTUKl MW €€ NPWIOKEHUW, OHU CBS3BIBAIOT pa3Hble MaTeMaTUYECKHE



JUCHUIUIMHBL W WX NPWIOXKEHHs B eauHoe Ienoe. [losromy BaxkHO JaTh
BO3MOXKHOCTh OOy4YaroleMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHON MaTEMaTHKU U MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICICH.
JlpyruM BaKHBIM TPU3HAKOM MATEMaTUKH KaK HayKH CIEeIyeT MpPU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHMM U CIEJOBAHUE OIpPeAeIEHHBIM
MpaBUjiaM  MOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4YeCKONH JIOTMKHA CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
0o0y4Jaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUUECKOTO MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'O MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
criocoOCTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH pealbHbIX
CUTyallui, WCCIEIOBaHUS JTHX MOJIeJied C TIOMOINBIO armapara ainredopbl U
MaTeMaTHYE€CKOTO aHalin3a, HUHTEPIPETAlNU TOJYYECHHBIX pPe3yJbTaToOB. Takue
3a/1aHUs BIUIETCHBI B KAXBIM U3 pa3/iesioB MPOrpPaMMbl, TOCKOJIBKY BECh MaTepUal
y4eOHOTr'0 Kypca IIMPOKO HMCIOJIB3YETCS JJIS PeIICHHs TMPUKIATHbIX 3anad. [Ipu
pelIeHNd  peabHBIX  MNPAKTUYECKUX  3a7ad  OOyyaromuecss  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHHUE HaXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IaTh U KOHKPETH3UPOBaTH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B IPOLIecCe U3yUeHHUs BCeX TeM yueOHOro Kypca « Anredpa v Hauasia
MaTEMaTUYECKOTO aHAIHU3ay.

Ha wu3yuenue yueOGHOro Kypca «Anredpa ¥ Hadajla MaTeMaTHYECKOIrO
aHanu3a» orBoauTcs 272 vaca: B 10 kimacce — 136 dacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHus NMPUKIAIHbIX 3a1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEaJbHOW JKU3HMU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM U €€ CBOMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOrO4YIECHbl OT OJHOW MNEPEMEHHOMW. JleneHue MHOrodjeHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTEeIbHBIX

YPaBHEHHM.

[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHbIE METOJIbI peuieHus
JorapuMUYECKUX YPaBHCHUHM.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUSA, IPUMEHEHHE ONpPENeTUTeNs sl pelIeHuUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHM U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee 1 HauMeHbIlIee 3Ha4eHUsT QYHKIUN HA TPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OM CTENmeHW Kak (PYHKIHUU oOpaTHOMU
CTEIEHU C HATYpaJIbHbIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apTyMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCcKOn UHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MOCJIEIOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MaT€MaTHYECKOIO aHaIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
porpeccuu. JINHENHBIA U 3KCIIOHEHIIMANBHBIN pocT. Uucno e. @opmyna ClI0XKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. lIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BNEMEHTAPHBIX  (PYHKIHUM. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS PEaJbHBIX IIPOLECCOB W SBICHUM, IIPU PEIICHUM 3a4a4 U3 APYTrUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOompimui oOmui nenurens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMiCH KOMIUIEKCHOTO 4Hciia. ApupMETHYECKHe OmNepanuud ¢ KOMIUIEKCHBIMU
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMITJIEKCHBIX YHCEN IS peieHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpaBHEHUW U HEPaBEHCTB. PaBHOCHIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIIEHUS TIOKA3aTeNbHBIX W  JIOTapU(PMUIECKUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOAbl PEUICHUS CHUCTEM M COBOKYITHOCTEH pallMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TAPaMETPAMMU.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEpPbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpENesIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKkiuil. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
onpenenéHHoro uHTerpaia mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenue wmHTETrpaia s HAXOXKACHHUS IUIONIAACH IIIOCKUX (QUryp H
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuit auddepeHIHATBPHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMONIbI0 U] PepeHIInaTbHBIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHET'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAKIAHCKON HICHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEH pPOCCUICKOro Hapojaa, cPOPpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOTO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJI/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PaCCyKICHUN, BOCIPHUHUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHUS MNPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHE COBEpLIaTh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYE€CKON HANpaBJIEHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEeMAaTHYEeCKUX 3HAHUW IS pelleHus 3amad B o0JlacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUA HAyKW W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBIISAITh MPOCKTHYH) M HCCIIEIOBATEIbCKYIO AESTEIbHOCTh
UHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHIA, OTHOUICHUH MEXIy TMOHATUSAMU, (OPMYIHPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHUMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC ¥ OTPUIIATENIbHBIC, CAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JCAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CY>K/I€HUS U BBIBO/IbI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

HCII0JIb30BaTh BOIPOCHl KaK MCCIIEIOBATEIbCKUA MHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKoro oObeKTa, SIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBEAEHHOTO  HAOMIOJEHUs, MCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIMKU, TAaHHBIX, HEOOXOJAUMBIX NJIsi OTBETa HA
BOMPOC U JJIsl pEIICHUs 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3TUYHBIX BHUIIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUuECcKH;

OLICHUBATH HaJEXKHOCTh uH(popMaIuu o CaMOCTOSITETILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEeIsIMH OOIEHHUs, SCHO, TOYHO, IPaMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
peIlIeHUs, COMOCTABISATh CBOU CYXKACHUA C CYXICHUSIMU JAPYTUX YYaCTHHKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPUMEHTA, UCCICIOBAHUA,
MPOEKTa, CaMOCTOATEIBHO BHIOMpaATh (opmaT BBICTYIUICHHS C Yy4E€TOM 3ajad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
yu€TOM MMEIOLINXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB, BIAaIETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMUOOK, BBISIBICHHBIX TPYAHOCTCH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHONW M WHIUBUIYaIbHON
paboThl TpW pelIeHHH YYeOHBIX 3aJad, MOPUHUMATh IeJlb COBMECTHOM
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W UWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJa/Ja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CPOPMYITHUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce oOyd4arouiuiicss MOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

MPUMEHSATh JPpOOW ¥ TPOIEHTHI IS DPEIICHHWs] TPHUKIAJHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAILYI0 (JOPMY 3aIIUCU IEUCTBUTENbHBIX YUCEI JIsl pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uucaa, AECATUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSTHSIMHU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: MHOTOUYJIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJTHO OMEpUPOBATh TOHATUSIMH: CHCTEMa JIMHEHHBIX ypaBHEHUH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEAIBHBIC CUTYAIlMU C MOMOIIBIO CUCTEMbI JIMHEWHBIX YPAaBHEHU,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH MPEOOPA30BAHMSI UNCIOBBIX BBIPAKEHUI, COAEPKAIIUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCII0JIb30BaTh CBOMCTBa jorapupMoB TUTSt npeoOpa3zoBaHUs
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHHs C TOMOLIBIO PAaBHOCUIIBHBIX
IIEPEX0I0B W OCYIIECTBIIAA POBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUI;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPAaBHEHHUI;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEpPUPOBATh MOHATUSAMU: (PYHKIHSA, CTIOCOOBI 3aMaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH PYHKINU, HYJTU QYHKIIHH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs! (QYHKIMS C HATYpaJbHbIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTeneM, rpauk KOpHs N-oi cTeneHu Kak (pyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIIOIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITIOCTPOCHUE UX IPa(pUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHHM;

CBOOO/IHO OMEpUPOBATh IOHATUSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCUMOCTH MEX/y BEJIMUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUAIBHBINA POCT, (OpMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHUE
0 KOHCTAaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TOCIEJOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHalu3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (PYHKIMHI AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMH, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJAHON s
pelieHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIisl ONIMCaHUs PEaIbHbIX
IPOLIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 APYTUX YUEOHBIX IPEIMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHOXECTBA HATypPaJIbHBIX M LEJBIX YUCEJ, MCIOJb30BaTh MPHU3HAKU JIEIMMOCTU
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMUHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOIHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHus 1 HepaBeHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE W
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEO0OXOoauMble  (OpMYJbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMBI U COBOKYMHOCTEU pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpadrUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh peajibHble CHUTyalldd Ha S3bIKe alreOphl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJIEIM C MCIIOJIb30BAaHMEM alllapara aiareOpsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadHWKd KOMIO3UIMKA (YHKIUNA € TOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATHUAMH: TpadUKA TPUTOHOMETPUUIECCKUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJIS UCCASAOBaHUSA ()YHKIIMM HA MOHOTOHHOCTH
1 KCTPEMYMBI;

HaXOJUTh HauOOJIbIlIEE U HAUMEHbIIIEE 3HaUCHUs] PYHKIIMH HENPEPHIBHON Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAIHBIX, B TOM 4YHCJIE€ COLUUAIBHO-DKOHOMHUYECKHUX, 3ajayax, s
ompeAeeHUs] CKOPOCTH W YCKOPEHMs TMpoliecca, 3aJdaHHOro (HOpMyJIol WIH
rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAIH IIOCKUX QUTYP U OOBEMBI TEJ C TOMOUIBIO HHTETPAIa;

UMETh TPEICTABIECHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEWMHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThI padoThI pecypest
1 MHo0xecTBO, orepaluy HajJ MHOKECTBaMU 1 1
HX CBOMCTBA
2 Juarpammer Ditepa-Benna 1
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
ammaparta sl pelIeHus 3a1a49
Parmmmonansusie ynciaa. OOBIKHOBEHHBIE U
4 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH
Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECSTUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MePUOANYECKHIE TPOOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIaIHBIX 3a7a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1
penieHus MPUKIAIHBIX 3a7a4
8 JlelicTBuTenbHBIC Yyncia. PanimoHanpHbIe 1 1
HppaMOHAJIbHBIE YHCIIA
9 Apudmernueckue omneparuu c 1
JIENCTBUTEIIFHBIMU YHCIIAMU
10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOICTBa




11

[TpuGnmxEHHbIC BEIYMCIICHUS, TPaBHIIa
OKpYIJICHM, IPUKUKA U OLICHKA PE3yJIbTaTa
BBIUYHCIICHU I

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA LCJIBbIX U
JTpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
IpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

15

MHOrouieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
octatkoMm. Teopema bezy

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenue cucteM JTMHEUHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPAaBHECHHIA.
Onpenenurenb MaTpULBI 2X2, €ro
T€OMETPUYECKUN CMBICT M CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurens MaTpuLbl 2X2, €ro
F€OMETPHUUECKHI CMBICI U CBOMCTBA;
BBIYMCIIEHUE €r0 3HAYEHUs

21

[IpuMeHeHue onpenenuTens Ui peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUN




22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIix 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTtposneHast padoTa: "PannonansHble
ypaBHEHUs U HepaBeHcTBA. CucTeMsl
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUSA, CTIOCOOBI 3a1aHusT (DYHKIIUH.

B3aumno o6patHbie ¢pyHkuu. Komnosunus

byHKIMNA

26

I'paduk pyHkmu. JnemeHTapHbIe
npeoOpa3oBaHusi rpa@UKOB PYHKINN

27

OO6nacTh onpeseieHns] © MHOYKECTBO
3HaueHni ¢pyHkuu. Hynmu dyHkmm.
[TpoMexxyTKH 3HaK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue dynkiuu. [Ipomexyrku
MOHOTOHHOCTH (PYHKLIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonpiiee 1 HaumeHblliee 3HaYCHHUE
(YHKIIMH Ha TPOMEKYTKE

30

Jluneiinas, KBapaTUuyHas U JpOOHO-
nuHeitHas GyHKIUU

31

SHCMCHTapHOG HUCCIICAOBAHUEC U ITOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

32

QHCMCHTapHOG HCCIICA0OBAaHUC U IIOCTPOCHUC

rpauKoB 3TUX QYHKLIUH

33

Crermens ¢ LIEJIBIM MOKazaTeneM. buHom




Hrrotona

Crerens ¢ LICJIBIM MOKa3aTelieM. buaom

34 Herotona

35 CrenenHas GyHKIHS ¢ HATYPAIBHBIM U
nenbiM rmokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTtposneHas padoTa: "Crenennast pyHKIHSL.
Eé cBoiictBa u rpaguk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOM
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKallUX CTENEeHH U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIepXKaIIUX CTEIIEHU U KOPHU
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppaunonanbusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pELICHUS UPPALIUOHATBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE

44 METO/IbI PELICHNS] UPPALUOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILICHUU

UppaloOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 HppalMOHAIIbHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CpoiicTBa u rpapuK KOpHs N-0if CTETIEHN KaK

49 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaTbHBIM
oKasarejaemM
CpoiicTBa u rpaduK KOpHs N-0i CTETIEHN KaK

50 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaTbHBIM
roKasaresemM
KounTponbnas pabora: "CsoiicTBa u rpaduk

51 KOpHs N-oii crenenn. pparnmoHaibHbIe
ypaBHEHUS"

59 CreneHsb ¢ pallMOHAIBLHBIM MTOKa3aTeleM U e€
CBOMCTBA

53 CreneHs ¢ pallMOHAIBLHBIM [TOKa3aTeleM U e€
CBOMCTBA

54 CreneHs ¢ pallMOHAIBHBIM [TOKa3aTeaeM U eé
CBOMCTBA

55 [TokazarenbHas ¢yHKIINA, €€ CBOMCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN AJs
pelLIeHNs ypaBHEHUI

57 Hcnonb3oBanue rpaduka QyHKIUN A5
pelIeHNs ypaBHEHUIN

58 Iloka3zarenpHble ypaBHEeHUSA. OCHOBHBIE




MCTOJbI PCIICHHUA MOKA3aATCIIbHBIX ypaBHeHI/Iﬁ

[TokazarenbHblie ypaBHeHU. OCHOBHbBIE

59 METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH 1
60 [lokazarenbHble ypaBHEHUSA. OCHOBHbIE 1
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH
61 KonTtposneHas padota: "[lokazarenpHas 1
¢ynkuus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CoiicTa jorapugpma 1

63 Jlorapudm ugucna. CoiicTa norapugpma 1

64 Jlorapudm uucna. CoiicTBa orapupma 1

65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMbI 1

66 JlecATHYHBIE U HATYpaJIbHBIE JIOTapUPMBI 1

67 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX 1
sorapudmsl

68 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1
sorapudmsl

69 IIpeoOpa3oBaHue BeIpaKEHUH, COAEPIKALINX 1
sorapudmsl

70 Jlorapudmudeckas GyHKIUA, €€ CBONWCTBA U 1
rpadguk

7 Jlorapudmuueckast pyHKIMs, €€ CBOUCTBA U 1
rpaduk

7 Hcnonb3oBanue rpaduka GyHKUUN A5 1
peleHus ypaBHeHUH

73 Hcnonb3oBanue rpaduka GyHKIUN A5 1
peleHus ypaBHeHUH

74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE 1




METO/Ibl PELICHHUS JIOTAPUPMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

75 METO/1bl pEIIeHUs] JJorapu(PMUUECKUX
YpaBHEHUH
Jlorapudmuueckue ypaBHeHuss. OCHOBHBIE

76 METO/1bI pelIeHUs Jorapu(PMUUECKUX
YpaBHEHUU

77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT
Jorapu(PMUIECKuX ypaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUT
Jorapu(PMUIECKUX ypaBHEHUN

79 KonTponsnas pabora: "Jlorapudgmuueckas
¢dbynaknus. Jlorapudpmudeckue ypaBuenus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHICIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHUHYC M apKTaHT'€HC
YHICIIOBOTO apryMeHTa

83 ApKCUHYC, QpKKOCHHYC M apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 oTmpe/eNieHue TPUTOHOMETPUUYECKIX (QYHKIUI
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 olpeielieHne TPUrOHOMETPUUYECKUX (YHKIUH

YHUCJIOBOI'O apryMmecHTa




86 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

90 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1
BBIPAKECHUIN

01 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKCHUI

92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

93 [IpeoGpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUI

94 Pemrenne TpuroHOMETpUYECKUX YpABHEHUI 1

95 Pemienne TpuroHOMETPUYECKUX YpaBHEHUH 1

96 Pemienne TpuroHOMETPUYECKUX YpaBHEHUN 1

97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

98 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

99 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1

100 Pemienne TpUroHOMETPUYECKUX YpaBHEHU 1
KontponbHas padota: "TpuroHoMmerpudeckme

101 BBIPQKEHUS U TPUTOHOMETPUUECKHE 1
ypaBHeHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS

102 nocieaoBarenbHocTeld. MeTon 1
MaTeMaTH4eCKON HHIYKIH

103 MOHOTOHHBIE M OTPaHUYEHHBIE 1

IOCIICA0BATCIIBHOCTH. I/ICTOpI/Iﬂ aHaJin3a




OECKOHEUYHO MAaJIbIX

104 ApupmeTrrueckas mporpeccust

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yObIBaromasi reoMeTpudecKast
nporpeccust

107 CymMa GeckoHEYHO YOBIBaroOIIei
Te€OMETPUIECKOH MPOTpeccuun

108 JIMHENHBIN ¥ SKCIOHEHIMATIbHBIA POCT.
Yucno e. @opmyna CIOKHBIX POLIEHTOB

109 JIMHEHBIN ¥ SKCTIOHEHIUAJIBHBIA POCT.
Yucno e. @opmyna CI0KHBIX MPOLIEHTOB

110 Hcnonp30BaHne POTPECCHH TSI PEIICHUS
peanbHBIX 337249 MPUKIIATHOTO XapaKTepa

111 KonTtponbras padota: "[locnenoBarenbHOCTH
u nporpeccun”

112 HenpepriBHbIC PYHKIIMN U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'paKOB
byHKIMHA

114 CaoiicTBa (h)yHKIIMI HENIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTo MHTEPBAJIOB ISl PELICHUS HEPABEHCTB

117 MeTo HHTEPBAJIOB ISl PEIICHUS HEPAaBEHCTB

118 MeTo1 MHTEPBAJIOB JUIsl PEIICHNS HEPABEHCTB

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX

GyHKIM 1715 pereHus 3a1a4




120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIMH 1S pereHus 3a1a4d

121 IlepBast 1 BTOpas IpoOU3BOIHEIE KIINU

VH

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Onpenenenne, GU3HMYECKUN CMBICIT
MPOU3BOJHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIUN

125 VYpaBHeHHE KacaTelbHOU K rpaduKy
byHKIIIN

126 [Tpon3BoiHBIE AIIEMEHTAPHBIX (QYHKITUI

127 TIpon3BogHEIE DIIEMEHTAPHEIX KU

VH

128 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMMO3UIMH QYHKIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMMO3UIMH QYHKIUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIHNH (DYHKIUN

131 Kontponbras padota: "[IponsBognas”

132 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkunn"

134 Htoroas koHTpoJbHas paboTa

135 HToroas koHTpoJbHasA paboTa

136 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs




3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMHI Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HCcCIe0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIM Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpumeHeHne Mpou3BOTHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenue HauOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMHU HAa OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMU Ha OTpE3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(YHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaUMEHBIIIETO 3HAYEHUSI HETIPEPHIBHOU
(YHKIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(hyHKIMM Ha OTpe3Ke

13

[IpumeneHnre Tpou3BOTHOM JIst
HaxO0JKJICHUS HAMUTYUIIIETO PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[Ipumenenue mpou3BOIHOM JIst
OTIpeJIeNIeHUs] CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTO GOopMYIIOi UITN
rpagukoM

16

[TpumeHeHre NPON3BOAHON IS
OTIpeIeNIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3alaHHOro (opMyIIoi iTn
rpadukom




17 Kommosutus ¢hyHKIwii

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

21 I'eomeTrpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTponsnas pabora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

23 [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOpPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

o5 [TepBooOpa3zHbIC F7IeMEHTAPHBIX (YHKIIAM.
[IpaBuna Hax0XkAEHUS TEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpuyueckuii CMbICTT
UHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢popmyne Herorona-Jleitoaua

08 Brruncnenue onpenenéHHOro HHTerpasa
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKIACHUS
Ionaied mioCKux Quryp

30 [IpumeHeHre uHTerpana st HAXOXKIACHUS
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! pemenuit uddepeHInaIbHBIX

yYpaBHEHUH




[Tpumeps! pemenuii udpepeHIraTbHBIX

32 .
ypaBHEHUH
MaremaTuyeckoe MOAEIMPOBAHUE

33 PEATBHBIX MTPOLIECCOB C MIOMOIIBIO
mddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUH, UX
CBOICTBa U rpaduku

36 TpuronomeTpruyeckue GyHKIHHA, UX
CBOMCTBA U rpadpuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

38 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 ypaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

41 yYpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEH TPUTOHOMETPUIECKHUX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOMN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIECHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIIECHUS
[IOKa3aTeJIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHHS
[IOKa3aTeJIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

54 OcHOBHBIE METOBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PELLIEHUS
norapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METOBI PELLIEHUS

J'IOl"apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

> UppanroHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PEIICHUS
UppaIMOHATEHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI pEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'paduueckre METOIBI peleHHS
MppaMOHAIBEHBIX YPaBHECHHN
62 I'padrueckre METOIBI peICHHS
MppaMOHAIBEHBIX YPaBHEHHN
63 I'padrueckre METOIBI peleHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTOIbl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paprueckue MeTOIbl pelIeHUs
norapu(pMUUECKUX ypaBHEHUIN
66 I'paduueckue MeTObl peLIeHUs
norapu(pMUUECKUX HEPAaBEHCTB
67 I'padrueckue MeTobl peLeHus
norapu(pMUUECKUX HEPAaBEHCTB
I'paduueckue MeTo bl peLieHus
68 MOKa3aTeIbHBIX U JIOTapU(PMUYECKUX
YpaBHEHUH
I'padrueckue MeTO bl peLeHNs
69 MOKa3aTeNbHBIX U JIOrapu(PMUIECKUX

yYpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U JOrapu(PMHIECKUX
HEPaBCHCTB

71

I'paduueckre METOIBI pelIeHHS
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECcCKux
HEPaBEHCTB

72

KonTponsnas pabora: "UppannoHaibHele,
MOKa3aTeabHbIE U JIOTApU(PMUIECKHE
HepaBeHCTBaA"

73

Kommiekcubie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCTIa

74

KommnekcHeie uncna. Anrebpanyeckas u
TpUTOHOMETpHUYEcKast pOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubmMeTnueckne oreparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue onepauu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

I/I306pa)K€HI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpﬂHHaTHOfI IIJIOCKOCTHU

78

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX M TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 "
qucna

83 HarypanbHble u nienpie yncia

84 HatypainbHble u 1ensle yncia

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

86 [IpuMeHeHne mpu3HaKOB ACTUMOCTH
LEJIbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucen: HOJl u HOK

a8 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

89 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MO0

90 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NPU3HAKOB AETUMOCTH

91 LETIBIX YKMCEII: aropuT™ EBKmaa st
pelIeHus 3a/1a4 B LIEeTIbIX YHCIax

92 KontponbHas padota: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCUIIbHBIE CHCTEMBI I CUCTEMBI-
CJIeJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUJIBHBIE CUCTEMBI M CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHUI

OCHOBHBIC METOJIbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH MppalMOHAIbHBIX
YpaBHEHUU

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
99 COBOKYITHOCTEH JIoTapu(PMUIECKUX
ypaBHEHU U

OCHOBHBIE METO/IbI PEILIEHUS] CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUH

[IpumMeHeHHe CUCTEM K PEIICHUIO
MaTeMaTUYECKUX 3a]a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIACTEeH HAYKH U PEaTbHOU
KU3HU, UHTEPIPETAIHS TOTYICHHBIX
pe3yabTaToOB

[TpumeHeHMe CHCTEM K PELICHHUIO
MaTeMaTH4YeCKuX 33714 U 33714 U3

102 pa3nuyHbIX 00JacTeil HAyKU U peabHOM
KU3HU, UHTEPIpETalns NOTYyIeHHBIX
pe3yabTaToB




[IpumeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTHYECKUX 3a1a4 U 337a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peabHOM
KHU3HU, HTHTEPIPETAIHS TOTYIEHHBIX
pe3yJIbTaToB
KonTponsHas padora: "CructeMbl

104 paMoHATBFHBIX, UPPAIMOHATBLHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKAX
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHHUS ¢ TapaMeTpaMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanyoHanbHbIE CUCTEMBI C TApaMeTpaMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEeHCTBA C MapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
napaMmeTpamu

110 [TokaszarenbHble ypaBHEHUS, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHBIC CHCTEMBI C TTapaMETPAMHU

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
napameTpamu

114 Tpuronomerpudeckue ypaBHEHUS C
napameTpamMu

115 TpuroHomeTpuyeckrue HepaBeHCTBA C

napameTpamMu




116

TpPUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH pealbHbIX
CUTYaLlMi C IOMOLIBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenune u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYAILMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMmu

119

[TocTpoenue u ucciaeaoBaHue
MAaTeMaTHYEeCKUX MOJIEIeH peaTbHbIX
CUTYallUil C TOMOIIBIO CUCTEM YPaBHEHHI
C IapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHue, o6o0IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTemMaTu3anus 3HaHui: "YpaBuenus"

123

[ToBTOpEeHuE, 0600IICHNE,
cUcTeMaTH3aluys 3HaHui: "YpaBHEHMUS.
Cucremsl ypaBHeHui"

124

[ToBTOpEHUE, 0000IICHNE,
cuctemaTusanus 3Hanuii: "HepaBencTpa"

125

[ToBTOpEHnue, 060061IEHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEenue, 060061ICHNE,

127 cucteMaruzanus 3Hanuit: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEHue, 06001ICHNE,

128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,

129 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6obIICHNE,

130 cucremMaTH3anus 3HaHuii: "MHTerpa u ero 1
IpuMeHeHue"

131 [ToBTOpeHnue, 0600mIEeHNE, 1
cucrtemaTusanus 3Hanuii: "OyHknun"

132 [ToBTOpEeHue, o600mIECHNE, 1
cuctemaTusanus 3Hanuil: "OyHknun"

133 [ToBTOpEeHue, 0600IICHNE, 1
cucremaTusanus 3Hanuii: "OyHknun"

134 Hrorosas koHTpoJIbHAs paboTa

135 Htoropas koHTpoOJIbHAS paboTa 1 1

136 [ToBTOpEHUE, 0000IICHNE, 1
cHUcTeMaTH3allns 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






