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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MPOrpamMMe CpeaHero oO0Iiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0azy i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYrol CTOpOHBI, PopMHUpYET
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCcsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JAPYTHX
auciuIuiMH. B paMkax naHHOro y4eOHOro Kypca oOydarolivecsi OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTopas (GopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIlt Kypc anreOpsl M Hayajl MaTeMaTHYECKOTO aHaju3a 3aKJajbIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUsI IKOHOMUKH U OOIIECTBCHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX JUIS JaJIbHEHIIETo 0O0pa3oBaHMsI U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLHSAMH anreOpbl MU MaTeMaTUYeCKOTO aHajliu3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C NMOMOIIBI0 MHAYKIUU M pacCykIaTh NEAYKTUBHO, UCIOJIb30BaTh
000011IeHHEe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usydyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOydYarolIMecs IMOJy4YaloT HOBBIM OMNBIT PEIICHUsS NPUKIAIHBIX 3a/ad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MAaTEMAaTUUYECKUX MOJEJEH pealbHbIX CHUTYaIUil,
UHTEpPOpETAMd  MOJYYEHHBIX  pPEIICHUH, 3HAKOMATCS C  MIpPUMEPAMU
MaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMpPUPOJAE, HAyKe U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOupiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi Kak uepe3 y4eOHbI MmaTepual, CHOCOOCTBYIOIIHMA
(GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyolieil MNpOJOKUTENbHON  KOHUEHTpPAallMKM  BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 3a MOJYy4YEHHBII
pe3yibTar.

B ocHoBe MeTtommku oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTO
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHIIAI 00y4YeHUS.

B crpykrype yueOHOro kypca «Anredpa ¥ Haudajla MaTeMaTHYECKOIo
aHaJIM3a» BBIJICJICHBI CIENYIOLIME COJIepKAaTebHO-MEeTouYeckue nuHuu: «Hucna
U BblUUCHeHUs», «DyHKMU U rpadukuy, «YpaBHEHUS U HEepaBeHCTBay», «Hauana



MaTeMaTHYeCKOro aHanmu3a», «MHOXecTBa © JOTruka». Bce OCHOBHEBIE
COJICPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUsT Ha YpPOBHE CpEIHEro oOluiero oOpa3oBaHUsl, €CTECTBEHHO JOTMOJHSA
ApYr Apyra U MOCTENEHHO HACHIIIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBIN
y4eOHBI KypC SBISETCS HWHTETPATHBHBIM, IIOCKOJIBKY OOBEAMHAET B cele
COJIEp’)KaHUE HECKOJIbKUX MaTeMaTHMYeCKUX AWCHUIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MAaTeMAaTHYECKUN aHalu3, TEOpUS MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBIaAeBalOT BcE Oolee
IMIUPOKUM MaTEeMaTHYECKUM anmnapaToM, y HUX MOCIEA0BATEIHHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI yYMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJETh pealbHOM
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHHUU y4eOHOTrOo Kypca, s
pEIIeHUs] CaMOCTOSTEIBHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOIUYECKas JUHHUS «YWcia W BBIYMCICHUS) 3aBEpIIacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS ICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0Iiero
oOpa3oBanuss oco0oe BHUMaHHE yAensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUYMCICHHUN, BKIIOYAIOMIUX B CeOS MCIOIB30BaHUE Pa3ITUIHBIX
dopMm 3amucu 4Ymcla, YMEHHE JHeaTh NPUKUAKY, BBITONHATH TPUOTKEHHBIC
BBIYUCJICHUS, OICHUBATh YHCIIOBBIC BBIPAKCHHS, pa0dOTaTh C MaTeMaTHYCCKHMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaJIbHBIX, IEJBIX,
pallMOHANBHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OSTUX MHOXKECTB PacCMaTpUBAIOTCS
CBOWMCTBEHHBIC €My CIEIU(PUYCCKUE 3aJaud W OIEpaluu: JICIICHUE HaIelo,
ONEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBbIe CBOWCTBA
paIMOHANBHBIX M HPPAIMOHAIBHBIX YHCEN, apu(METHICCKUE OIEepaIliy, a TaKXKe
M3BJICUCHUE KOPHS HATypaIbHOH CTENEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapss mocieoBaTeIbHOMY pPACIIMPEHUIO KPYra HCIONb3yEeMbIX YHCEN U
3HaKOMCTBY C BO3MOXHOCTSIMH MX MPUMEHEHMs JJI PEUICHHs Pa3JIMYHBIX 3a]ad
GopmMupyeTcsi nmpeAcTaBIeHHE O €IUHCTBE MAaTeMAaTUKU KaK HayKu U €€ pOJiH B
MOCTPOEHUU MOJIENEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealu3yeTcsi Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpEIHEro oOIIero oOpa3oBaHuUs, MOCKOIbKY B KaXKIOM
pasgene Ilporpammbl MpenryCMOTPEHO peLIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOyd4aromiyecs OBJAJACBAIOT PA3NUYHBIMH METOJAMHU  PELICHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTEeNbHBIX, JOrapupMUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHSI HIMPOKO HCIOIB3YIOTCS MpH



UCCJEeI0BaHUM (DYHKLIMI ¢ TOMOIIBIO MPOU3BOAHON, NMPHU PEIICHUH MPUKIATHBIX
3a/1a4y M 3a7a4 Ha HAaXOXJCHUE HauOOIBIINX U HAUMMEHbLIUX 3HAYCHUH (PYHKIUU.
JlanHas conep:kaTelibHas JMHUS BKIIOYaeT B ce0s Takke (POPMUPOBAHHE YMEHUU
BBINIOJIHATE  pacu€Tel 1O  QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIbHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAXKECHHM, a TAKKE BBIPAKECHUM,
collepKallluX cTerneHu W Jorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga MPOUCXOAWUT  JajbHEWIIEe  pa3BUTUE  AJNTOPUTMHUYECKOIO H
a0CTPAaKTHOIO MBIIIJIEHUSI OO0ydYaroImuxcs, (GOPMHUPYIOTCS HAaBBIKU JI€TYKTUBHBIX
paccykaeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeaCTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCMMOCTEH B BHJIE PAaBEHCTB M HEpPaBEHCTB. Aniredpa
npennaraetr 3(pQeKTUBHbIE HHCTPYMEHTBI JUIsl pELIEHUs MPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK
A3bIKa HAYKH.

CopnepxxarenbHo-MeToandeckass JuHUS «DyHKUMU H TpadUKU» TECHO
NEPEIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUS MaTepuaia. M3yueHue cTeneHHowH,
NOKa3aTeabHOM, JIorapudMUUEecKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3aJad U3 JPYrux y4eOHBIX
IPEAMETOB U PEAJIBbHOU JKU3HU TECHO CBSA3aHO KaK C MaTeMaTUYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUN W HepaBeHCTB. [Ipu sTom Oomblioe BHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCHUMOCTH MEXKIY
pPa3TUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TMOJYyYEHHbIE (QYHKIUH, CTPOUTh HX
rpaduku. Matepuan 3Toi cofepkaTeIbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, IIO3BOJISIOUIMX BBIPAXKaThb 3aBUCHUMOCTM MEXKAY BEIMYMHAMHU B
pasnmuuHON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUU, UCTIOIb30BAaHUIO aHATIOTHA.

CopnepxarenpHass nuHus «Havyana mMaTreMaTH4ecKoro aHajln3a» MO3BOJIAET
CYIIECTBEHHO PACIIUPUTHh KPYyI KaKk MaTeMaTH4EeCKHUX, TAK U NPUKIAJHBIX 3a7ad4,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX HOSBISAETCS BO3MOXHOCTb CTPOMTH
rpadUKu CIOXHBIX (PYHKUUH, ONpeAensTs WX HauOOJIbIINE W HaWMEHBIINE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI TN, HAXOAUTH CKOPOCTH H
YCKOpeHHus IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MAaTEMATHYECKUX MOJEJIECH pPEalbHBIX CUTYalUH,
IIO3BOJIAET HAXOAWTh HAWIy4Ylllee peleHue B IPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-3KOHOMHMYECKHX, 3aJla4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMAaTHYECKOIO
aHalM3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMATbHO-JIOTHUYECKOTO U
KPEaTUBHOI'O MBIIUIEHUSA, (POPMUPOBAHUIO YMEHHUI PpPACIIO3HABATH IPOSBIICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HCcKyccTBe. OOydaromuecs: y3HaIKT O



BBIJTAIONIMXCA PE3yJbTaTaX, MOJYYEHHBIX B XOJE€ pPAa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxarenbHO-METOIMYECKAs TUHUS «MHOKECTBA U JIOTMKA» BKJIIOYAET B
ce0si SJIEMEHTHl TEOPHUM MHOXKECTB M MaTeMaTH4ecKoil Joruku. TeopeTnko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEpCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA W €€ NPWIOKEHUM, OHM CBSI3BIBAIOT pPAa3HbBIE MAaTEeMaTUYECKHE
OUCHMUIUIMHBL W WX TPUIOKEHUS B €auHoe 1enoe. lloaTomy BaxHO JaTh
BO3MOXKHOCTH OOy4YarolmeMycss TOHMMaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOM MAaTeMaTHKUA W UCIOJb30BAThH €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
JlpyruMm BaXHbIM TPHU3HAKOM MAaTEMaTUKW KaK HayKd ClIeAyeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIEJOBAHUE OMNpPeeTEHHBIM
npaBujaM  I[OCTPOEHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO € DJJEMEHTAMH
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
oOy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KICHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOoM kypce «AnreOpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOIO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENIECH peabHbIX
CUTyalluid, WCCJIEAOBAHMS D3TUX MOJIeNIeH C TIOMOUIBIO afmapara ainredpbl H
MAaTE€MAaTHYECKOTO aHaJIu3a, WHTEPIPETAlNU TOJYYEHHBIX Ppe3yJbTaToB. Takue
3a/1aHus BIUIETEHBI B KQXbIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUal
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS PellleHus MPUKIATHBIX 3aaad. [lpu
pEUIEHNH  peaJbHBIX  MPAKTUYECKUX  3aJad4  OOydyarollMecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh  QHAJIOTHIO, 0000maTh W  KOHKPETU3UPOBATh  MpOOJIEMYy.
JlesiTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B poIlecce U3yUYeHUs BCeX TeM yueOHoro Kypca «Anredpa u Hadamna
MAaTEMaTHYECKOr0 aHaJIN3ay.

Ha w3yuenune yueOHOro Kypca «AnreOpa ¥ Hadajla MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacos (4 yaca B HEZENIO).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp ¢ uenbiM nokaszatenem. bunom Hserotona. HWcenosb3oBanue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTEJIEM.

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

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

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUsl. PaBHOCWIIBHBIE YpaBHEHHS U YypaBHEHUs-CIeACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABCHCTB. MHOroO4WwIEHbl OT OJHOM II€peMEHHOW. JleneHne MHOroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUH, COIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHoOBHbIE METO/IbI peuieHus
JorapuMUYECKUX YPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUYECKUE bopmyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BbIPAXKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIUMCJICHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPEAECIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4d C ITOMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIENIEN pPEAJbHOM CUTyallMd C MOMOIIbIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTed HAYKH W peaabHOU
KU3ZHHU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, crnocoObl 3agaHuss (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHus
rpaduKoB GyHKIIHMA.

Ob6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTossHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
byakuun. [IpoMeKyTkM MOHOTOHHOCTH (PYHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiee u HauMeHbllee 3Ha4eHUsI PYHKIIUU HA TPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM Moka3ateneMm. EE cBoiicTBa u
rpaduk. CpoiicTBa M rpadUK KOpPHS n-OM CTENMEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH 1T pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajbHBIX IIpollecCax U SIBICHUAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATENbHOCTEH. MeTon
MaTeMaTH4eCKOn WHYKIHH. MoHOTOHHBIE u OTpaHUYCHHbBIC
MIOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHMSI MAaTEMaTHYECKOIO aHaju3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBaIOIIEH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uucino €. @opmyna CI0KHBIX
IpoLEeHTOB. Mcronb3oBaHWE MPOrpeccuu JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBHble (QyHKUMH M HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. IIpuMeHeHHE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHrue, reOMeTPUYECKUN U
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOlepalMyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB W SBICHUMW, IPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOTrO OOBEKTa, CJEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYMCICHUS

Harypanbubie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
yuces, HauOoypmuii ol nenurens (nanee — HOJl) m HamMeHsblee ooiee
kpatHoe (nanee — HOK), ocratkoB o mojyito, anroputma EBknnia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckas ¥ TPUTOHOMETpHUYECKas (OPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3HMUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCKuX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHS CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppaIMOHANBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUECKUX YPABHEHHI.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajad W3 Pa3JuuHbIX 00JacTell HAYKM U peaabHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUNM U TPaPUKH

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Ucnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJiu3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxaenume  HauOonbllero M HAaMMEHBILIETO0  3HAYEHUM
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3a7a4yax, Ui OINpeAeNIeHHs CKOPOCTH M YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION WJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWMCTBO TiepBOOOpa3HbIX. IlepBooOpasHbIe
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana mo ¢popmyie Hetorona-JleiOnua.

[Ipumenenue umHTETpana s HAXOXKACHHUS IUIOMIAAEeH TUIOCKUX GUTyp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPaBHEHHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeToCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  YJIeHa  POCCHICKOro  OOIIecTBa,  MpeACTaBICHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MAaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE DTUX JOCTWKEHUUA B JIPYrUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj]a4, PEIICHUH, pacCyXKJACHUH, BOCIIPUUMYHBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JIOPOBBIO (3710pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIM PEXKUM 3aHATUM U
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTH TPYJIOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHATLHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha MPOTSHKEHUUM BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJHON M COLUATIBHON
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpYKarolel cpenpl, IMIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH Cpeibl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYeCKOM HayKu Kak cdepbl YeIOBEHYECKOH ESITeNIbHOCTH, ATAloB €&
Pa3BUTHA W 3HAYMMOCTH ISl Pa3BUTHUS I[UBUJIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCaJIbHbIE y4eOHbIe eiiCTBUSA

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAINH,
OCHOBaHHUS 7151 0000IICHHS U CPABHEHMSI, KPUTEPUH TIPOBOAMMOTO aHAIIN34;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPXKACHUSX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSITENILHO JI0KA3aTEbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHuss ydyeOHOM 3anauu  (CpaBHHMBATh HECKOJIBKO
BAPUAHTOB  pEILICHUS, BbIOMpaTh  HauOolee  MOAXOJAIUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATh MHGOPMALMIO PA3JIMYHBIX BHUAOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO0menune:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B XOJI¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKTaeMOW TEMBHI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXHMBaTh Pa3jWyHde U CXOJICTBO TO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTEJJIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUH 3aJ1a4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILIGHWBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUYNHBI
JTOCTH)KCHUS WM HEJAOCTH)KCHUS PE3yJIbTATOB ACSITEILHOCTH, HAXOAUTh OIIMOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH IeJIb COBMECTHOM
JEeSTENbHOCTH, TUIAHUPOBATh OPTAaHMU3AIMI0 COBMECTHON palOThI, pachpeneisTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYPMBI» W HWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl U
KOOPJMHUPOBATh CBOM JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouiuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANUOHATHLHOE YHCIIO, MHOXECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHHUS, TTPaBUiIa OKPYTICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUH;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APU(PMETHUECKUI KOPEHb HATypalbHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUAMU: APKCUHYC, aPKKOCHUHYC W apKTaHI€HC YMCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMHU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHbIE METOJbl PEIICHUS PAlUOHAIBHBIX M JPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C MeJbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, NPUMEHATH
JI€JICHHE MHOTOYJICHA HA MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl peLLIeHUs 3aa4;

CBOOOJHO OMEpUpPOBaTh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypaBHEHHH,
MaTpulla, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpenenuTenss 2 X 2 g BBIYMCIEHUS €ro 3HAYEHUs,
IPUMEHATh ONPEACIUTENN Ul PELIEHUS CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJEIMPOBATh PEAJbHbIE CUTYallMU C IMOMOIIBI0 CUCTEMBI JIMHEMHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBIO MATpHIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOIYy4YECHHBIA PE3yJIbTaT;

UCIIOJIB30BAaTh CBOMCTBA JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NIPEOOPA30BaHUS YHCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIECHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJIB30BaTh CBOKMCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMEpUPOBaTh MOHATUSAMU: HPpPAMOHAIbHBIC, MOKAa3aTENbHbIE U
JorapuMHUUYECKUe ypaBHEHUS, HAXOAUTh UX PELICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKEHUH;

CBOOOIHO OMEpUPOBATh MOHATHEM: TPUTOHOMETPUUYECKOE ypaBHEHHE,
OPUMEHATH  HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMH Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQXKCHHSI, YypaBHEHHUS, HEPABEHCTBa IO YCJIOBHUIO 3aJadd, WCCIIEI0BATh
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM afapara aireOps.

DYyHKIUHA U TPaPUKU:

CBOOO/IHO OMEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpadukoB QyHKIINH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHWH PYHKINHU, HYTH QYHKIIUN, IPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OIEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoanYecKkue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKI[MU, MAKCUMYyMBI U
MUHUMYMbI (YHKIIUM, HawOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMA Ha
IPOMEXKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs (DYHKIHS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeseM, TpauK CTENneHHONW (YHKIMM C HATYpPaJIbHBIM M IEJIBIM
nokasatesneM, rpaduK KOPHsI N-Oi CTENeHW Kak (YHKIIMH OOpAaTHOW CTENEHU C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHasi WU JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: TOKa3aTellbHAsA W Jorapupmuieckas
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pEHIeHUS
YpPaBHEHHM;

CBOOO/IHO OMNEpUPOBATh TOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeeseHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEAOBAaHUS IPOLIECCOB U
3aBHCHMOCTEW MpHU pEeHIeHUH 3aJay U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpAKaTh (OPMYyJIaMU 3aBUCUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATH MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yOBbIBaIoIasi reoMeTpuiecKasi Mporpeccus, JINHEHHBIH U
HKCMOHEHLIUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHH ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTD, CIIOCOOBI 3aaHUs
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATHh TMOHATUAMH: HENPEpPhIBHbIE (PYHKUUHU, TOUYKH
paspsiBa rpaduka GyHKIUH, aCUMOTOTHI Ipaduka pyHKINY;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJi pelIeHuUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUSMU: TepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky ¢ yHKINH;

BBIYUCISATh POU3BOJHBIE CYMMBbl, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOAHON s
peuieHus 3aaad.

MHo:xecTBa U JIOTMKA:

CBOOOJHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXXECTBO, ONEpalMU  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oyd4arouiuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabodeil mporpaMMbl y4yeOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHaJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHMCEJ, MCIOJIb30BaTh MNPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl u HOK HatypanbHbIX 4Mcen sl pelieHus 3a/1ay, NPUMEHSTh
anroput™m EBKina;

CBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOO/IHO OMEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISITh KOMIUIEKCHBIE YUCIIA B aNreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH aprU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxkaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSMU: HUPpALMOHATBHBIE, MOKA3aTelIbHbIC U
norapu@MuyYecKre HEPaBEHCTBA, HAXOJIWUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MTEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMyJbl  JJIsI  PEIICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMTHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHABHEIE, HMppallOHAIbHBIE, MoKasaTeabHEbIE,
gorapumMuyeckre W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIyJIu U MapameTphl;

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

MOJICIMPOBATh peaJIbHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIPAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJICNIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIUNA € TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3UITUU JIBYX ()YHKITUI;

CTPOUTH TEOMETpHYECKHEe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEpUPOBATh TOHATUAMH: TpadUKA TPUTOHOMETPUUYCCKUX
dynKImi;

NPUMEHATh (QPYHKIIMU JJI MOJICIMPOBAHUS M MCCJICIOBAHUS peaJbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOJIHYIO JIJII UCCIEO0BaHUS (DYHKIIMH HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaXOJUTh HanOOJIbIIIEE M HAUMEHBIIIee 3HAUCHHUS (PYHKIIMU HEMPEPHIBHOW Ha
OTPE3KE;

HCTOJIL30BAaTh MPOU3BOAHYIO JJISI HAXOXKJACHHS HAWIYYIIETO PEIICHHUS B
NPUKJIAJAHBIX, B TOM 4YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OTNpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpaguKoMm;



CBOOOJHO OMNEpUpOBaTh MOHATHUAMM: IEPBOOOpaA3HAs, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABICHUE O MAaTEMAaTHYECKOM MOJEIMPOBAaHUM HA IpUMEpE
cocTaBlieHUs TudPepeHIMaTbHBIX YPaBHEHUN;

pemaTe NpUKIaJAHbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoThbI

IIpakTHYeckue
padoThI

Jara
U3ydeHus

[[MHOkeCTBO, OTepai HaJ MHOXKECTBAMH
U UX CBOMCTBA

Huarpammsl Ditiepa-Benna

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara s peleHus 3a1a4

Parmmmonansueie ynciaa. OOBIKHOBEHHBIE U
JECATUYHBIEC IPOOU, TTPOIICHTHI, OECKOHEYHBIC
MePUOANIECKUE APOOH

Pammonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHUE TPOOH

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
penieHus MPUKIAIHBIX 3a7a4

[Ipumenenue npoOeii ¥ IPOLIEHTOB IS
pelieHus MPUKIAIHBIX 3a1a4

HeﬁCTBHTCHLHBIC yucia. PanimonanbsHbie U
HppanOHaJIbHbIC YUCJIa

Apudmernueckue onepaiuu c
JeUCTBUTENbHBIMH YHCIAMU

10

Moaynb IEUCTBUTENBHOTO YUCIIA U €r0
CBOICTBa

11

[TpuGnnxEHHbIE BEIYMCIICHUS, TpaBHUIIa




OKpYTJICHHMS, TPUKUIKA U OLICHKA pe3yabTara
BBIUMCIIEHUN

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
TpOOHO-pallMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
JIpOOHO-paIIMOHATIFHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4ieHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEeHa HA MHOTOYJIEH C
octatkom. Teopema bezy

16

MHoTrOouJIEHBI ¢ IETBIMA K0P PUITISHTAMH.
Teopema Buera

17

Pemenue cucteM TMHEMHBIX YpaBHEHHI

18

Pemenue cucteM JTUHEMHBIX YpaBHEHUI

19

Marpuiia cucTeMbl JJMHEHHBIX YPaBHECHHUIA.
Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTPUIBI 2X2, €r0
r€OMETPHYCCKHI CMBICI U CBONCTBA;
BBEIYHCIIEHHE €r0 3HAUCHUS

21

IIpuMeHeHue onpenenuTens Ui pelieHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemenne MPUKIIAIHBIX 3a1a4 C IOMOIIIBIO




CUCTEMBI JIMHEWHBIX YPABHEHUN

23

Pemrenne npukiagHeIX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

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

25

@OyHK1HUS, CIIOCOOBI 3aJaHUs (PYHKIINH.
B3aumno o6patHbie ¢pyHkiuu. Komnosunus

byHKIMNA

26

I'paduk pyHkmu. JnemeHTapHbie
npeoOpa3oBaHusl rpa@UKOB QYHKINN

27

OO6nacTh onpeseieHns] © MHOYKECTBO
3HaueHu# ¢pynkuuu. Hymu ¢pyHkumm.
IIpoMexxyTKH 3HAaK TOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkiuu. [Ipomexyrku
MOHOTOHHOCTH (YHKLIUU

29

MakcuMyMbl U MUHUMYMBI (YHKIIHH.
Haubonpiiee n HauMeHbllIee 3HaYCHHE
(YHKIIMH Ha IPOMEKYTKE

30

Jluneiinas, KBagpaTuyHas U JpOOHO-
nuHetHas GyHKIUU

31

DneMeHTapHOe UCCIIeI0BAaHUE U TOCTPOCHHE
rpadukoB 3TuX QyHKIUN

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX QYHKLIUH

33

CreneHsb ¢ LEeILIM IToKa3aTeaeM. bruHoMm
Hrrotona




Crerens ¢ LICIBIM MOKa3aTelieM. bunom

34 Herorona

35 CrenenHas GyHKIHS ¢ HATYPAIbHBIM U
nenbiM rmokaszarenem. E€ cBoiicTBa u rpaduk

36 KonTtponeHas padoTa: "Crenennast pyHKIHs.
E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

18 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepKaluX CTENEeHH U KOPHU

40 [IpeoGpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH,
COJIepXKalIUX CTEIIEHU U KOPHU

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

42 METO/Ibl PEIIECHUS] UPPALTMOHATBHBIX
YpaBHEHUH
Hppaunonansusie ypaBHeHHs. OCHOBHBIE

43 METO/Ibl pEUICHUSI UPPALMOHATIBHBIX
ypaBHEHUH
Uppaumnonansusie ypaBHeHHs. OCHOBHBIE

44 METO/Ibl pELICHUSI UPPALIUOHATBHBIX
yYpaBHEHUH

45 PaBHOCHIIBHBIE TIEPEXO/BI B PEILIECHUU
HPpalMOHAIIbHBIX YPABHEHUM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILICHUU




HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

47 HppalMOHAJIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM
CaoiicTBa u rpaMK KOpHsI N-Oi CTETIEHU KaK

49 (dbyHKIIMM OOpaTHOU CTETIEHU C HATypaTbHBIM
oKasarejaemM
CaoiicTBa U rpauK KOpHsI N-Oi CTETIEHN KaK

50 (dbyHKIIMM 0OpaTHOM CTETIEHU C HATypaTbHBIM
roKasaresemM
KonTponsnas pabora: "CsoiicTBa u rpaduk

51 KOpH# n-oi creneHu. MppanuonaibHble
ypaBHEeHUS"

5 CreneHb ¢ pallMOHAJILHBIM IIOKA3aTeleM U e
CBOMCTBa

53 CreneHb ¢ pallMOHAJILHBIM IIOKA3aTeleM U e
CBOMCTBA

54 CreneHb ¢ pallMOHAJILHBIM IIOKa3aTeleM U eé
CBOMCTBA

55 IToka3zaTtenbHast GpyHKuMA, €€ cBOICTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN 715
peleHus ypaBHeHUH

57 Hcnonb3oBanue rpaduka GyHKIUN A5
pelIeHNs ypaBHEHUI

53 Iloka3zarenpHble ypaBHEeHUsA. OCHOBHBIE

MCTOJbI PCIICHUS ITOKA3ATCIIbHBIX ypaBHeHI/Iﬁ




[Tokazarenbubie ypaBHeHUs. OCHOBHbIE

> METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHM !

60 [lokazarenbHble ypaBHEHUS. OCHOBHbIE |
METO/Ibl PEIICHHUS TIOKA3aTEIbHBIX YpaBHEHHH

61 KonTtposneHast padoTa: "I[lokazarenbHas |
¢ynkuus. [lokasarenbHble ypaBHeHUS"

62 Jlorapudm uucna. CoiicTBa orapugpma 1

63 Jlorapudm uucna. CpoiictBa jorapugpma 1

64 Jlorapudwm uncna. CoiicTBa norapupma 1

65 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1

66 JlecsiTuuHBIE U HATYpaJIbHBIE JTOTAPUPMBI 1

67 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIIX :
sorapudmel

68 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX |
sorapudmel

69 [IpeoOpazoBaHue BIPAKEHUN, CONECPIKAIITNX |
sorapudmsl

70 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U |
rpaduk

7 Hcnonb3oBanue rpaduka QyHKIUN A5 |
pelieHus ypaBHEHU N

7 Hcnonb3oBanue rpaduka GyHKIUN A5 |
peleHus ypaBHeHUH

74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE 1

MCTOJbI PCIICHUA JIOFapI/I(I)MI/I"ICCKI/IX




YpaBHEHUI

Jlorapudmmueckue ypaBHeHuss. OCHOBHBIE

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

76 METO/Ibl PEUICHUS JIOTapU(PMUIECKUX
YpaBHEHUU

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
Jorapu(PMUIECKUX ypaBHEHUN

79 KonTponsnas pabora: "Jlorapudgmuueckas
¢byuknus. Jlorapupmuyeckue ypaBuenus"

20 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT'€HC
YHCIOBOTO apryMeHTa

2 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpe/ieNieHue TPUTOHOMETPUIYECKIX (DYHKIUI
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 olpeieNieHne TPUrOHOMETPUUECKUX (PYHKIUH
YHCIJIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI




87 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1
90 [IpeobpazoBaHrEe TPUTOHOMETPHIECKUX |
BBIPAKCHUI
91 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAXKECHUI
9 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX |
BBIPAKCHUI
93 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1
BBIPAKEHUI
94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
95 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
96 Pemrenne TpuroHoMeTprUYECKUX YpaBHEHUN 1
97 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
98 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
99 Peurenne TpuroHoMeTpUYECKUX YpaBHEHUI 1
100 Pemienue TpuroHoMeTpUYECKUX YpaBHEHUH 1
KontponbHas padota: "TpuroHoMmerpudeckue
101 BBIPAXKEHUSI U TPUTOHOMETPUUYECKHE 1
ypaBHeHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS
102 nocijenoBaTenbHoCTER. MeTonq 1
MaTeMaTH4EeCKON MHAYKIUU
MOHOTOHHBIE U OTPAaHUYEHHBIE
103 nocsenosarenpbHocTy. Mctopust ananusza 1

OECKOHEUYHO MaJIBIX




104 ApupmeTrnueckasi mporpeccus

105 I'eomerpuueckas nmporpeccust

106 BeckoneuHo yOpIBaromasi reoMeTpudecKast
nporpeccust

107 CymMa 6eckOHEeuHO yOBIBAOIICH
reOMETPUYECKON IPOTPECCUH

108 JIMHENHBIN ¥ SKCIOHEHIUATIBHBIA POCT.
Yucno e. DopMyina CIOKHBIX POLEHTOB

109 JIMHEHBIN ¥ SKCIOHEHIUAIIBHBIA POCT.
Yucno e. @opmyrna CIOKHBIX MPOLIEHTOB

110 Hcnonb3oBanue mporpeccuu Ajsi peneHus
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonTponsnas pabora: "[locinenoBarenbHOCTH
u nporpeccun”

112 HenpepriBHbIC PyHKIINMHN U UX CBOWCTBA

113 Touka pa3ppiBa. ACHMITOTHI TpadUKOB
byHKIMHA

114 CaoiicTBa (h)yHKIIMH HENIPEPHIBHBIX Ha
OTpEe3Ke

115 CaoiicTBa (hyHKIIMH HENIPEPHIBHBIX Ha
OTpEe3Ke

116 Meto1 UHTEPBAJIOB IS PEIICHUS HEPABEHCTB

117 Metoa MHTEpBaJIOB ISl pELICHUS HEPABEHCTB

118 Meroa MHTEPBAJIOB Ul PELIECHUS HEPABEHCTB

119 [IpumeHeHre CBOMCTB HENPEPBIBHBIX
GyHKUUH U1 peleHus 3a1a4

120 IIpuMeHeHre CBOWCTB HENPEPBIBHBIX




GYHKIMH 1S pereHus 3a1a4d

121 IlepBast u BTOpas IpoU3BOIHEIE KLU
VH

122 Ornpenenenue, reOMETPUUECKUN CMBICTT
MPOU3BOJHOM

123 Omnpenenenue, GU3NIECKUN CMBICIT
MPOU3BOJHOMN

124 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIMN

125 VYpaBHeHHE KacaTelbHON K rpaduKy
byHKIIIN

126 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKUINN

127 [IpousBoiHbIE 371€eMEHTAPHBIX PYHKLINN

128 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS,
YaCTHOTO U KOMMO3UIMH QYHKIUI

129 [IpousBoiHasi CyMMBI, IPOU3BEACHNUS,
YaCTHOTO U KOMMO3UIMH QYHKIUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHUS,
YaCTHOTO U KOMIO3UIINU QYHKIUI

131 Kontponbras padota: "[IponsBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HaHui: "YpaBHeHUs"

133 [ToBTOpenue, 06061IeHNE, cCCTEMaTH3alUs
3HaHui: "OyHkunn"

134 Htoroas koHTpoJbHas paboTa

135 Htoroas koHTpoJbHas paboTa

136 [ToBTOpeHnue, 060061IeHNE, CCTeMaTH3aIUs

3HAHUN




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne nmpon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
Hccae0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HcCaeA0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
WCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEePBHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnne mpou3BOTHOM JIst
HaXxO0XKJICHUS HAMITYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue MPOU3BOTHOM ISt
OTIPEJICIICHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN W
rpapukoM

16

[Ipumenenre npou3BOIHON IS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npolecca, 3a1aHHOTO (GOopMYIIOH UITU
rpadpuKkom




17 Komnozunus GyHKImiz

18 Komnozunus GyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

” KonTponsnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOWMCTBO
epBOOOPa3HbBIX

24 [TepBo0Opa3zHbIC d7eMEHTAPHBIX (HYHKIIAMN.
[IpaBuna HaxoXIeHMS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii CMbICTT
UHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Hrrorona-Jleitoaua

)3 Brruncnenue onpenenéHHOro HHTerpasia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
Ionaied MIOCKUX QUryp

30 [IpumeHeHne nHTErpana i HaXOXKACHUSI
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! perienuit uddepeHInaIbHbIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTuyeckoe MOAEIUPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIUHA, UX
CBOMCTBaA U rpaduku

36 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBa U rpapuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

A7 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILIEHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILIECHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUSA

37 UpparoHAIBHBIX HEPABEHCTB
53 OCHOBHBIE METOIbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peIICHHS
MppaMOHAIEHBIX YPaBHEHHN
& I'paduueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHECHHN
63 I'padrueckre METOIBI pereHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padprueckue MeTObl pelICHUS
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTobl peleHus
norapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTo bl peLeHus
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTo bl peLieHNs
68 MOKa3aTeNbHbIX U JIOrapu(PMUUIECKUX
YpaBHEHUH
I'paduueckue MeTo bl pelieHus
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKa3aTeIbHBIX U Jorapu(PMUIECKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
M0Ka3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KommnnekcHeie uncna. Anrebpandeckas u
TpUrOHOMeTprudecKkas GopMsbl 3anHcH
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue ornepauu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IINIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

80

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

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 \
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

26 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LENbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucesn: HOJl u HOK

28 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix uncen: HOJ u HOK

29 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue MPU3HAKOB AETUMOCTH
LEJBIX YUCEII: OCTATKH 110 MOJIYJIIO
[IpumeHeHue MPU3HAKOB AETUMOCTH

91 LIEJIBIX YKcell: anroput™ EBkinuaa st
pelIeHus 3a/1a4 B LIETIbIX YHCIax

9 KontponbHas padoTa: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHMI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW HPPaLMOHAIIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHU I

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3

101 Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUS TOTyICHHBIX
pe3yNnbTaToOB

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peanbHOM
YKU3HU, MTHTEPIIPETALUs OJyYEHHBIX
pe3yJIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00acTeil HAYKH U PEATbHOM
YKU3HU, UHTEPIPETALUs OJyYEHHbIX
pe3ynbTaToB
KonTtponsHas padora: "CrucreMbl

104 palMOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUEcKux
ypaBHEHUI"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
rapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €
napaMeTpamu

115 TpuronomeTpruuecknue HEPaBEHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u uccaeaoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYALMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

119

[TocTpoenune u ucciaegoBaHue
MAaTeMaTHYEeCKUX MOJIEIEeH peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHuEe, 0600IICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBuenus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHU#"

124

[ToBTOpEHUE, 0000IICHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpeHnue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucreMmarusanus 3Hanuii: "IIponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpenue, 060611eHNE,
130 cucreMarusanus 3HaHui: "MHTerpan u ero 1
NpuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpEeHuEe, 0600IICHNE, |
cucrtemaTusanus 3Hanuii: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHkuun"
134 Hrorosas koHTpoOJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHUE, 0000IICHNE, |
cUCTeMaTu3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Anrebpa u Hauana MaremaTudeckoro ananusa. 10-11 kmaccsl. (6a30BbIi 1

yriayoneHHsid ypoau) - Anumon A.I., Konsirun FO.M. u np.

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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