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HOACHUTEJIBHAS 3AIIMCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTHUYECKOTO aHallu3ay» SBISICTCS
OIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOmiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GopMuUpyer
JIOTUYEeCKOe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl Ha YPOBHE, HEOOXOAUMOM
JUIS OCBOCHUSI UHPOPMATUKU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax JnaHHOro y4eOHOro Kypca oOydaromivecsi OBIIaJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (opme.

VY4eOHbIll Kypc anreOpbl M Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHECHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(DPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHUYeCKOro aHajdu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBAThH
YTBEPKACHUS C TOMOILIBI0 MHAYKIMU U pacCykaaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHME W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xoxe usywyenus yyeOHOro Kypca «Anrebpa ¥ Havaja MaTeMaTHYeCKOIrO
aHanu3a» oOydYarolluecs IMOJYy4YaroT HOBBIM OMNBIT PEIICHUS MPHUKIAAHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYalUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJAE, HAyKe U HUCKYCCTBE, C
BBLAAIOLIMMHUCS MaTEMaTUYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00JaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcss KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATENIbHOCTH, TpeOyIollell MPOJOJKUTENbHON  KOHUEHTpPAalMK BHUMAaHMUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH M OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHHs anreOpe u HayajlaM MaTeMaTHYECKOTO aHAIH3a
JIEKUT ACATETbHOCTHBIN MPUHIUIT O0yUEHHUSI.

B cTpykType yuebHOTOo Kypca «Anrebpa v Hayalia MaTeMaTHIeCKOTO aHATH3a)
BBIJICJICHBI  CIIEAYIOIIME COJIEP)KATEIbHO-METOAMUECKUE JuHUK: «Yucma w
BBIYUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTreMaTH4ecKoro aHaiausa», «MHoxkecTBa U Joruka». Bce OCHOBHbIE
COJIEPKATENbHO-METOJUYECKUE JIMHUU HW3Y4YalOTCs Ha MPOTSKEHUHM JBYX JET



00y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMHU U pazzaesnaMu. JlaHHbIA yueOHBIH
KypC SBJSIETCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEOUHSET B cebe cojaepaHue
HECKOJBKUX MaT€MaTUYECKUX TUCUUIUIMH, TaKUX Kak anaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUi aHaJIu3, TEOPHUSI MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroIiuecs OBJaJeBalOT BCE 0o0Jiee MUPOKUM MaTeMATHUYECKUM
anmapaTroM, y HUX IOCJIEI0BaTEIbHO (POPMUPYETCS U COBEPLIEHCTBYETCS YMEHHE
CTPOUTh MaTEeMaTHUYECKYI0 MOJENb pPEabHOM CHUTyallud, NPUMEHSATh 3HAHUA,
NOJIyYEHHbIE TPU HM3YYEHUM Y4YeOHOro Kypca, JJid PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHON MaTeMaTUYECKOM 3a/laud, a 3aTeM HHTEepPIPETHUPOBATH CBOM
OTBET.

CopepxarenbHO-MeTOANYECKas: JMHUSA «Yuciia M BBIYMCICHUS» 3aBEpIIACT
(opMHUpOBaHUE HABHIKOB MCIOJIB30BAHUS JIEHCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0co00e BHUMaHUE  yAeinsieTcss  (OPMUPOBAHHMIO  HABBIKOB
PaIlMOHANIbHBIX BBIYMCICHUN, BKIIOUYAIOMIUX B Ce0s MCIOJIb30BAHHUE Pa3TUUYHBIX
dopM 3amucu YHMCia, YMEHHUE JeNaTh MNPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YHMCJIOBBIE BBIpaXEHUS, pabOTaTh ¢ MaTEeMAaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolUMCS MHOXECTBA HATYPaJIbHBIX, IENbIX,
palMOHANIBHBIX W JACHCTBUTENBHBIX  YHCET  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THUX MHOXECTB paccMaTpHUBAIOTCS
CBOICTBEHHBIE €My crnelupuyYecKue 3aJaydl U ONepaluu: JeJIeHWe Halleno,
ONepUpPOBaHUE OCTaTKAMH Ha MHOXECTBE IIEJbIX YHCeN, 0coOble CBOMCTBa
PaAIMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(PMETHUYECKUE OTEepPaluU, a TaKKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocienoBaTelbHOMY PACHIUPEHHIO Kpyra HCIHOJIb3YEMbIX YHCEN H
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPUMEHEHUS I PEIICHUS PA3THYHBbIX 3a]1a4
GopmupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poilu B
MOCTPOEHUHU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCA 0000IIeHue U
KOHKpETHU3aLHMSL.

JIunus «YpaBHEHUS U HEPABEHCTBa» pealMU3yeTCs Ha MPOTSIKEHUU BCEro
oOyueHUs Ha YpOBHE CpeIHEro oOIiero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ad. B
pe3yibrate OOydarIlHecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAaMHU  PEIICHHMS
palMOHANbHBIX, HPPAlMOHAIbHBIX, IOKa3aTeNbHBIX, JOrapuMHUUECKUX U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkalux mapamerpsl. llogydeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA IpPH
UcCleoBaHNM (QYHKIMH C TIOMOIIBIO MPOU3BOJHOM, NMPU PEUICHUH MPUKIATHBIX
3a]1a4 U 3a]a4 Ha HaXOXKJCHHE HAauOOJBbIINX M HAUMEHBIINX 3HAYCHUH (PYHKIIHH.



JlanHasi conepkatesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 1O  (QopMynaMm, MpeoOpa3oBaHMsl  palMOHAIBHBIX,
UPPALMOHAIIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHMM, a TAKKE BBIPAKECHUM,
collepKallluX cTerneHu W Jorapudmbl. brarogaps usydeHuro aiareOpanveckoro
MaTtepHalia IpOUCXOJUT JajbHelIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIILJIEHUsT 00y4arommxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHH,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB M HEPABEHCTB. Ajre0pa npejiaraer 3 QpeKTuBHbIe
UHCTPYMEHTHI [JIl PEIICHUS NPAKTUYECKUX U E€CTECTBEHHO-HAay4HBIX 3ajad,
HaIJISITHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKA HAYKHU.

CopepxarenbHo-MeToAnYeckass JuHUSA «DyHKUMU H TpadUKU» TECHO
NeperieTaeTcss ¢ JPYruMU JUHUSMH Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3YUEHUSI MaTepuana. M3yuenue creneHHoi,
NOKa3aTeabHOM, JIorapudMUUEeCcKoi U TPUTOHOMETPUUECKUX (PYHKITNI, NX CBOMUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3aJa4d U3 JIPYrux y4eOHBIX
IPEAMETOB U PEANBHOUN KM3HU TECHO CBS3aHO KaK C MATEMAaTUYECKUM aHAJIM30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oonblioe BHHUMaHHUE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMyJiIaMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIEN0BaTh IOIYy4YE€HHblE (DYHKIMM, CTPOUTH HX
rpaduku. MaTepuai 3Toi cojiepKaTeIbHOM JIMHUHU HaIleJIeH Ha pa3BUTHE YMEHUN U
HABBIKOB, [TO3BOJIIOIINX BBIPAXKaTh 3aBUCUMOCTH MEKY BEJIMYMHAMU B Pa3JINYHON
dopme: aHanuTHYECKOM, Tpadudeckor U cioBecHO!. Ero usyudenue crnocodcTByeT
pPa3BUTUIO AJITOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTM K OO0OOIICHHI0 U
KOHKPETHU3allMH, UCIIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHus «Hauyana mMaTreMaTHyecKoro aHajin3a» MO3BOJIAET
CYIIECTBEHHO PACIIUPUTh KPyI KaK MaT€eMAaTUYECKUX, TaK U IPUKIAIHBIX 3a7ad,
JOCTYIIHBIX OOYYaroIIMMCS, TaK KaK y HUX IOSBISETCS BO3MOXKHOCTH CTPOUTH
rpaUKu CIOXHBIX (YHKUUH, ONpeAensiTh UX HauOOJbIIME M HAUMEHBIINE
3HAYEHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI Tel, HAXOAUTH CKOPOCTH H
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHUS MATEMATHYECKUX MOJEIEN pealbHbIX CUTYyaluH,
II03BOJIIET HAXOAUTh HANUJIy4IlIee PEIICHUE B IPUKIIAAHBIX, B TOM YHCIIE COLUAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHajin3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO M KPEATUBHOTO
MBIIIJIEHUS, (POPMHUPOBAHUIO YMEHHMH pACIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMaTHUKH B HayKe, TEXHUKE U UCKyccTBe. O0ydaromuecs y3HatoT O BBIIAIOIINXCS
pe3ynbpTaTax, MOJTYYEHHBIX B XOJ€ Pa3BUTHs MaTeMaTHKH KaK HAaykKd, U 00 HX
aBTOpAX.



ConepxarenbHO-METOIUYECKAs JTUHHUS «MHOXKECTBA M JOTMKA» BKIIOYAET B
ce0si SJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMaTHYeCKOW JOruku. TeopeTuko-
MHOKECTBEHHBIE MTPEICTABICHUS TPOHU3BIBAIOT BECH KYPC IIKOJIBHON MaTeMaTUKU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIMHAIOMIMA BCE pa3aeibl
MAaTEMAaTUKA W €€ MNPWIOKEHUH, OHHM CBS3BIBAIOT PAa3HbIE MATEMAaTHUYECKUE
OUCHMUIUIMHBL M WX MPUIOKEHUS B e€auHoe 1enoe. Iloatomy BaxkHO nAaTh
BO3MOXKHOCTh OOy4YaromeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBINH SI3bIK
COBPEMEHHOM MAaTEMAaTHKUA M UCIOJb30BAThH €0 JJIsl BBIPAXKEHUSI CBOUX MBICIEH.
Jlpyrum BaXHbIM TPU3HAKOM MATEMaTUKHM KaK HAyKd CJIEAYeT NPU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUW W CJIEJOBaHUE OMNPEACIEHHBIM
IpaBWIaM  TMOCTPOCHUS  JIOKA3aTEIbCTB.  3HAKOMCTBO  C  JJIEMEHTaMU
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJSET UM CTPOUTh CBOU PACCYXKJICHHS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHoM kypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYE€CKOrO MOJICIMPOBAHUSA, KOTOPHIC MPU3BAHbI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IOCTPOCHUS MOJCICH pealbHBIX
CUTyallui, WCCIEIOBaHUS JTHX MOJIeJied ¢ TMOMOIIBI0 amnmapara aiareopbl u
MAaTE€MAaTHYECKOTO aHaJu3a, WHTEPIPETAlNU MOJYYEHHBIX pe3ysbTaToB. Takue
3a/1aHus BIUIETEHBI B KAXbIM U3 pa3/iesioB MPOrPaAMMBI, IIOCKOJIBKY BECh MaTEpUal
y4eOHOr0o Kypca IIUPOKO HCHOJb3YyeTca IS pelieHus MpUKIaAHbIX 3anad. [Ipu
pEIIEHUH  peabHbIX  MPAaKTHYECKUX  3ajJad  oOydaromiyecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIb30BaTh ~ QHAJIOTHIO, 0000maTh W KOHKPETU3UPOBATh  MPOOJIEMY.
HesTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB PEIICHHS] TMPUKIATHBIX 3a/1a4
OpraHu3yeTcs B MPOLIecce U3YUEHUs BCeX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTE€MaTHYECKOTO aHAIN3a.

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



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yuciaa v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3InYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3yIbTaTa BEIYUCICHUIA.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIed GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HATYPAIBHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa jnorapudma. JlecsaTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHUHYC,
apPKKOCHHYC U apKTaHT'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIbHBIE ypaBHEHHsS U ypaBHEHUs-ciencTBus. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEpPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTOWIEH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu kodduiueHtamu.
Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAKEHUHN, COJIEPXKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METO/IbI peleHus
MPPALHOHAIBHBIX YPAaBHECHUM.

[lokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUS] MOKAa3aTeIbHBIX
YPAaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUIA, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue YPaBHEHUS. OcHOBHbIE METOJIbI peleHus
TorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHUE hopmyIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BbIPAKEHHI. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUU. OnpeaenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCJICHUE €T0 3HAYEHUs, IPUMEHECHHE ONPEACIUTENS I PELICHUS CHUCTEMBI
JIMHEMHBIX ypaBHEHUU. PellleHue NpUKIAIHBIX 3a1ad C IIOMOIUBI) CUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenqoBanue noCTpOCHHON MOJEIN ¢ TIOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEN pPEaJbHOU CUTYyallMd C ITIOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3InYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukuuit. I'papuk yHkiuu. DnemeHTapHble MNpeoOpa3oBaHMS
rpadukoB ¢ yHKIHMA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHud ¢yHkuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBbI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHS] PYHKIIUU HA TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIeMEHTapHOEe
UCCJIEIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas (QyHKIMS ¢ HATypaldbHBIM U IIEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CBoiicTBa U rpadK KOpHS N-Oi CTEMEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHbIM [1OKA3aTEJIEM.

[loka3zatenbHass U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduUKH.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

Tpuronomerpuyeckasi OKpYKHOCTb, OINPEACICHUE TPUTOHOMETPUUECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIpOLlECCaX U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaju3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHus IIOCJIENOBaTeNbHOCTEH. MeTton
MaTeMaTU4eCKON UHAYKINHA. MOHOTOHHBIE M OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHaIM3a KaK aHalIn3a OECKOHEYHO
MAJIBIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccuu. beckoneuyHo yObIBaromias
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOMN
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Yucno €. @opmylia CIOKHBIX
IpoueHTOB. lcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX —3a1a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadpukoB QyHkiui. CBoiicTBa (YyHKUMN HENpephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul PELICHHUs HEpaBeHCTB. lIpuMeHeHHE CBONCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

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

[IpousBoaHbIE  3JNEMEHTAPHBIX  (PYHKUUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbhbie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o moyinto, anroputMa EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpPUTOHOMETpHUEcKas (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 JIJISl PeIIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHre TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/bl PEIICHHUS CHUCTEM M COBOKYIMHOCTEH pAlMOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMHUUECKUX YPaBHEHU.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TapaMeTPaMHu.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1ay ¥ 3a/1a4y U3 pa3IMYHbIX 00JIacTell HayKH U peajbHOM )KU3HU, HHTEPIPETALIUs
MOJIYYEHHBIX PE3YyJIbTaTOB.

DyHKUUM U TPaPUKu

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

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpyiueckne meTonbl pelieHHs ypaBHEHHM W HepaBeHCTB. [ 'paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
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. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIIET0 3HAaU€HUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHnenue NPOU3BOJHON JUIsl HAXOXKJIEHHUS HAWIYYIIEro pEIICHHs B
NPUKIAIHBIX 3a7a4yax, JUIsl OMNpEENIeHHs CKOPOCTH W YCKOpEHHUs Ipoiiecca,
3a1aHHOTO (HOPMYJION WJIU TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeraucieHne onpeaeréHHoro
uHTerpana o popmyne Hetotona-JleiiOuua.

[Ipumenenue wHTErpaia s HAXOXKACHHUS IUIOMIAACH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuii nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHUE PEATBbHBIX TPOIECCOB C TOMOIIbI0  AuddepeHnrnarTbHbIX
YPAaBHEHHUM.



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(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMN 00YyYaIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUUECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTyp, SBICHUN, MPOLEIYD
IPaXJIaHCKOTO  obOmiectBa  (BBIOOPHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUICKUX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCUHCKOr0o Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, dTUYECKOTO0 MOBEIEHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENbHOCTBIO YYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTONYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHHE K MHpPY, BKIIOYAsl SCTETUKY MAaTeMaTU4eCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIECHNUH, BOCIPUUMUYHUBOCTH K
MaTeMaTU4YeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pus3nuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHUS B
MHTEpEcax 3/I0pOBOTo 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COAUTAHCUPOBAHHBIM PEKHM 3aHATHH M
OTIbIXa, PETyIsipHAs (U3HUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOHs, HWHTEpEC K
paznuuHbiM  cpepam  NPOdEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUYeCKoMy  O0pa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHHE BIIMSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHWE IIOCTYMKOB W OIIGHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTeMaTHIYECKON
HayKd Kak c(hepbl 4eJI0BEUECKOM e TeTbHOCTH, ITANOB €€ pa3BUTUS U 3HAYUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIUU, OBJIAJICHUE S3bIKOM MAaTEeMaTUKH M MaTEMaTUYeCKOM
KyJIbTYypOH KaK CPEJACTBOM MO3HAHUS MUPA, TOTOBHOCTBH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO JACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMAaTHYECKUX
OOBEKTOB, TMOHSTHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHsI TIOHSATUH, YCTAHABIMBATH CYIIIECTBEHHBIN MPU3HAK KiacCU(UKAINH,
OCHOBaHHUS 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeOoOpPa3OBBHIBATH  CY>KICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUSX, MpEJIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUNI;

JenaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHUBHBIX U
WHJIYKTUBHBIX YMO3AKIIOUECHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSITENILHO J10KA3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaTh cmocod pemeHnus y4eOHOW 3amaud  (CpaBHUBATH HECKOJBKO
BApUAHTOB PELICHUS, BHIOUPATh HanboJiee MOAXOASIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



MCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENbHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSAMU, IPOLIECCAMU;

CaMOCTOSITEILHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjibTaTaM
OpOBEIEHHOTO  HAOIOJEHUs, HCCIEOBaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpOIlECCa, a TaKKe BbBIABUTAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJIATH ACPUIUTH MHDOpMAIMKU, NAHHBIX, HEOOXOAUMBIX JJIsi OTBETa HA
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3HUPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUIOB U (hOpM
IpEe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B Pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO0menmue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMH OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXkaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX
U THCHMEHHBIX TEKCTaX, JaBaTh IIOSACHEHUS TIO XOJYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yJIbTarT;

B XOJI¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOW TEMBI,
mpoOJIeMBl, pelracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKICHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIWyMde U CXOJICTBO IMO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJICTABISATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeIOBaHNUs,
MIPOCKTA, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3EHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 33a/1auH, BBIOUPATh CIIOCO0 PEIICHHS ¢
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAJIbHbIN HHTE/JICKT:

BJIQJICTh ~ HABbIKAMU  IIO3HABATCIBHOW  PEQUICKCHH  KaK  OCO3HAHUSA
COBEPIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yIbTAaTOB, BIAJACTh
croco0aMy CaMOTIPOBEPKH, CAaMOKOHTPOJISI TpoIlecca M Pe3ysibTaTa PEIICHUS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPHU PEIICHUH 3aJ1a4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3y/IbTaTa IEIH U YCIOBHSIM, OOBSCHSATD MPUIHHBI
JTOCTIKEHUS WM HEJOCTIKCHHS PE3yJbTaTOB JICATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHONH M HWHJIWBHIYyIbHOU
paboOThl MpU pEIIeHWH YYEeOHBIX 3ajad, NPHHWMATh IeJIb COBMECTHOM
JCATEIBPHOCTH, TUTAHMUPOBATh OPraHU3aIlMi0 COBMECTHOH pPabOTHI, pachpeeisaTh
BU/JIbI pabOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIIECC U Pe3yabTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHUS, 0OMEH MHEHHI,
«MO3TOBBIE IITYPMBI» U UHBIE), BHIMOJIHATH CBOIO YaCTh PabOTHI U KOOPIUHUPOBATH
CBOM JICUCTBHUSI C IPYTUMHU WIEHAMHU KOMAaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIa/ia
B OO TNPOAYKT 1O KPUTEPHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce o0OyyaroIIMiiCS MOJYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YJbTAThl M0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a»:

Yucua 1 BBIYUCJICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoandecKkas JpoOb, MPOLEHTHl, HPPAUOHAIBHOE YKCIO, MHOXECTBa
pallMOHATBHBIX U IEMCTBUTEIbHBIX YHCEII, MOJYJIb IEHCTBUTEIBLHOTO YNCIA;

OPUMEHATh JIpoOM W MPOUEHTHl [Ji1 pPEHIeHUs NPUKIAAHBIX 3a1ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHSITH MPUOTUKEHHBIE BBIUUCIICHHUS, IPABUIIA OKPYTICHUS, IPUKUIIKY U
OLICHKY Pe3yJIbTaTa BHIYUCIICHUI;



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
CTEIICHHY;

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 YHCIOBOTO
apryMeHTa.

YpaBHEHUsSI M HEPABEHCTBA:

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

OPUMEHSTh PA3MYHBIE METOJbl PEIICHUS PAlUOHAIBHBIX M JIPOOHO-
palMOHANBHBIX YPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PEILICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHOM,
MHOTOWIEH C HEeIbIMU KO PUIIMEHTaMU, KOPHU MHOTOUICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
peLIeHUs 3a1aY;

CBOOOJHO OMNEpUPOBaTHh TOHATUSIMHU: CHUCTEeMa JIMHEHHBIX YypaBHEHHIH,
MaTpulla, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMNpeaenuTenss 2 X 2 g BBIYMCIEHUS €ro 3HAYeHUs,
IPUMEHATh ONPEACIUTENN JUId PELIEHUsT CHUCTEMBl JIMHEWHBIX YpPaBHECHUHU,
MOJEIMPOBATh PEATbHbIE CUTYallMU C IOMOIIBI0 CUCTEMBI JIMHEUHBIX YPaBHECHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IIOMOLIBIO MATpUIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JEHCTBUU C KOpHSAMH JUIsl TNpeoOpa3oBaHUS
BBIPAKCHUU;

BBITIOJIHATD NTPEOOPA30BAHUS YUCIOBBIX BBIPAKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHATIBHBIM [TOKA3aTEIEM;

HCMOJIb30BaTh CBOKCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUI;

CcBOOOIHO OMNEpUpOBaTh MOHSATUSAMU: HPpPAIMOHANbHBIE, MOKAa3aTENbHbIE U
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI sl TIpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOIHO OMEPUPOBATh MOHITHEM: TPHUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJICIMPOBATh pEajbHBbIE CHTYallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIPQXKCHHSI, YypaBHEHHUS, HEPAaBEHCTBa IO YCJIOBHUIO 3aJadd, WCCIEI0BATh
MOCTPOEHHBIE MOJIENN C MCIIOJIb30BaHUEM amapara aireOps.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (GYyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKkoB QyHKINH;

CBOOO/IHO OIEPHPOBATh MOHSATUSAMHU: O0JACTh ONPEICICHUS W MHOKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandecKkue QyHKIMH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMYMBI U
MUHUMYMBI (YHKIIUM, HauOoyblliee W HaWMEHbIIee 3HAYeHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOOJIHO OIEPUPOBATH MOHATUAMHU: CTeNIEHHAs! (DYHKIUS C HATYpPaJIbHBIM U
[EJBIM TOKa3aTeseM, TpauK CTENneHHONW (QYHKIMU C HATYpPaJIbHBIM M IEJIBIM
nokasaresneM, rpaduK KOPHS N-OM CTENeHW Kak (YHKIMH OOpAaTHOM CTEMEeHH C
HaTypaJIbHBIM MOKa3aTeJIeM;

ONEepUPOBATh TOHATHSAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-JIMHEHHAS
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPAPHUKOB;

CBOOOJTHO ONEPHPOBATH MOHATHAMU: TIOKa3aTellbHas W JorapupmMuyeckas
GbyHKIMM, WX CBOWCTBA W TpadWK{, HMCIOIB30BaTh MX TpadUKU I pelieHUs
YpPaBHEHHM;

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

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pElIeHUH 3a7ay 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 yObIBaIOIIasi reoMeTpUdecKasi Mporpeccus, JUHEHHBIN U
HKCMOHEHUIUANBHBIN POCT, (POpMyJia CIIOKHBIX MPOLIEHTOB, UMETH MTPEICTABICHHUE O
KOHCTAHTE;

MCIIONIBb30BaTh MNPOTPECCHH Uil PEIICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0BATENBHOCTD, CIIOCOOBI 3a1aHUs
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUA MATEMATHYECKOTO aHalu3a KakKk aHaJlInsa
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUSIMU: HEMPEPBIBHbIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKUHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJTHO ONEPUPOBATH TOHATUEM: (PYHKIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

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

BBIUUCISATHh POU3BOJIHBIE CYMMBbI, MPOU3BEIACHUS, YACTHOTO M KOMIIO3UIIMU
IBYX (DYHKIIM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICI MPOU3BOJAHON s
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  OMEpPUPOBATh  MOHATUAMH: MHOXXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSAMHU: OIpEICICHUE, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTHYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIbHBIE
YpaBHEHUS W HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce o0Oy4arouiuiicss MOJYYUT CIETYIOIINE
NPEeIMETHBIE Pe3yJabTaThl MO OTIEIHHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Airedpa u Hayaia MaTEMaTUYECKOTO aHAJIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHSATUSAMHU: HATYPAITBLHOE U II€JI0€ YUCII0, MHOKECTBA
HaTypaJbHBIX U LIEJBIX YHCEJI, UCIOJAb30BATh MPU3HAKHU JIEIUMOCTH LEIBIX YNCET,
HO/I n HOK HarypaibHBIX 4HMcCeN I PEelIeHusl 3aJad, MPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOIHO ONEpUpPOBaTh MOHATHEM OCTAaTKa [0 MOJYJIO, 3alUChIBATh
HaTypaJbHbIE YUCIA B Pa3JINYHBIX MO3ULMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKON (opMe, BBHIOTHATH apU(PMETHUECKHE ONepaly ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBIIITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: CUCTEMa U COBOKYIMHOCTh YPaBHEHHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppallOHAIbHEIE, MOKa3aTeJbHBIE,
gorapumuyeckrue W TPUTOHOMETPUYUECKHME YpPaBHEHHS W  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peaJibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDA)KCHUS, YPAaBHEHHMs, HEPABEHCTBA M HX CHUCTEMbI 10 YCJIOBHUIO 3aJ]ayW,
UCCJIEIOBATh TOCTPOCHHBIE MOJENHM C HCIOJb30BAHUEM armapara anreopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN PE3YIIbTAT.

DOyHKUNM U TPAPUKH:

CTpOUTh TpadUKH KOMIO3ZUIMK (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
UCCJICIOBAHUS U CBOMCTB KOMIIO3UIIUH JABYX (DYHKITHIA,

CTPOUTH F€OMETpUUYECKHIE 00pa3bl ypaBHEHUN U HEPABEHCTB Ha KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATH MOHATUSIMHU: TPAPUKA TPUTOHOMETPUUECKHUX
dynKImii;

OPUMEHATh (PYHKUUM [JI MOJAEIHPOBAHUS U HCCIENOBAHUS pPealbHBIX
IIPOLIECCOB.

Hauyana maTteMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HaxoJIUTh HAMOOJbIIIEE U HAUMEHbIIIee 3HAUeHUsI (PYHKIIMU HEMPEPHIBHOU Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKJACHUS HAWJIY4ylIero penieHus B
MIPUKJIAJIHBIX, B TOM YHCJIE€ COI[MAIbHO-O)KOHOMHYECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI MPOIIecca, 3aJaHHOr0 (hOopMyJIoN Wiin rpadukom;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (YHKUHMA M BBIYUCIATH
uHTerpai no popmyne Herotona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-IKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€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 CTETIEHHU. 15 |
HppaunoHanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITHSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 2 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U MIPOTPECCUU 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, cCCTEeMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOIIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUroHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpuueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMuvecKue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble u 1ienbie yncina 10 1
CucreMbl paliMOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JOTrapuPMUUECKUX 12 1
ypaBHEHU I
8 3agauu ¢ mapaMeTpaMmu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaundyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH U UX CBOMCTBA

Hwnarpammel Diinepa-Benna

[IpuMeHeHne TeopeTHKo-
MHOYECTBEHHOT'O aIlrapara i peneHus
3a1a4

Pammonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITUYHBIC IPOOU, TTPOTICHTHI,
OCCKOHEYHBIC MTEPHUONUECKHIE TPOOH

Pammmonansubie ynciaa. OOBIKHOBEHHBIE U
JECSITHYHBIC IPOOH, MPOIICHTHI,
OCCKOHEYHBIC IEPUOANIECCKUE APOOH

[Ipumenenue npoOeii ¥ MPOLIEHTOB IS
penieHus MPUKIAIHBIX 3a7a4

[Ipumenenue npoOeii ¥ POLIEHTOB IS
penieHus MPUKIAAHBIX 3a7a4

HeﬁCTBHTCHLHBIC yucia. PanmonanbsHbie U
HppalluOHAJIbHBIC YU CJIa

ApupmeTrrueckue oneparum ¢
JeWCTBUTENIbHBIMU YHCITAMHU




10

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHA, IPUKHUAKA U OLICHKA
pe3yJbTaTa BEIYMCICHUM

12

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIpOOHO-palIMOHATIFHBIX YPaBHEHUN U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PCIICHUSA TCJIbIX U
IpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON MEPEMEHHOM.
JleneHre MHOTOYJIEHA HA MHOTOYJICH C
ocratkom. Teopema besy

16

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenue cucteM JTMHEMHBIX YpaBHEHUI

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTEMbI TUHEWHBIX YPaBHEHHI.
Onpenenurenb MaTpUIBI 2X2, €r0
T€OMETPHUYCCKHUI CMBICI U CBONCTBA;
BBIYHCJICHHE €TI0 3HAUCHHUS

20

Omnpenenurens MaTpuLpl 2X2, ero
TFE€OMETPUYECKUN CMBICI U CBOWCTBA;
BBIYMCIIEHUE €TO 3HAUCHUS




21

[IpuMeHeHue onpeaenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponshas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUA, CTTOCOOBI 3a1aHus (DYHKIIUH.
B3aumHo o6paTHbIE QYHKIHH.
Komnoszunus ¢pyHkumii

26

I'paduk pyHkmu. JnemeHTapHbie
npeooOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HaueHni ¢pyHkuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue ¢pynkuu. [Ipomexyrku
MOHOTOHHOCTH (YHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIHH.
HauOoubiiee 1 HauMeHbllIee 3HAUCHHE
(GYHKLIMU Ha IPOMEXYTKE

30

Jluneiinas, KBaapaTuyHas U JpoOHO-
nuHetHas GyHKIUU

31

DJeMeHTapHOe UCCIeIOBaHuEe U
MOCTPOEHHE I'PaUKOB ITUX PYHKIHHA




DeMEeHTapHOE UCCIIeIOBAaHUE U

32 .
MOCTPOEHHE T'PAPUKOB ITHX PYHKIHHA

13 Crenens ¢ 1enbpIM MokasareneMm. bunom
Herorona

34 Crenens ¢ 1enbIM MokasareneMm. bunom
HeroTona
CrenenHas GyHKIHS C HATypaJIbHBIM U

35 1enbIM nokazateneM. E€ cBoiicTBa u
rpaduk

36 Kontponbnas pabora: "Crenennas
¢byukuus. E€ cBoiictBa u rpadux"

37 Apudmernueckuil KOpeHb HaTypaIbHON
CTEIIEHU U €ro CBOMCTBA

18 ApubMeTnuecKknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BBIPAXKEHUH,
COJIeprKalluX CTENeHH U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH,
COJIeprKalIuX CTENeHH U KOPHU

A1 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKECHHIH,
COJIeprKalIuX CTENeHH U KOPHU
Wppanmonansueie ypaBHeHus. OCHOBHbBIE

42 METO/IbI pEICHHS] UPPALUOHATBHBIX
ypaBHEHUH
WppannonansHble ypaBHeHHs. OCHOBHBIE

43 METO/IbI PELICHHS] UPPALUOHAIBHBIX

yYpaBHEHUH




Wppannonanshble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUI

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YPAaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAJIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHAIIbHBIX YPaBHEHUM

43 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM
CpoiicTBa u rpaduK KOpHSI N-Oi CTENEeHU

49 KaK (QyHKIIMHM 0OpaTHOW CTENEHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOPHS N-0¥ CTETICHU

50 Kak (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHbBIM [TOKa3aTelIeM
KontponbHas padora: "CBoiicTBa 1

51 rpaduK KOpHS N-Oi CTEICHH.
HppannonanbHbie ypaBHEHUA"

57 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

54 Crenens ¢ pallMOHAIBLHBIM [TOKA3aTENEM U
e€ CBOMCTBA

55 IToxa3zatenbHast pyHKUHMA, €€ CBOICTBA U

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

56 1
peleHus ypaBHEeHHUH

57 Hcnons3oBanue rpaduka GyHKIAN 715 |
peuieHus ypaBHEHUN
[Tokazarenbublie ypaBHeHUs. OCHOBHbBIE

58 METO/1bl PEIIEHUSI T0KA3ATEIbHBIX 1
YpaBHEHUU
[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE

59 METO/1bI pEIIeHUSI T0OKA3aTEIbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUsA. OCHOBHBIE

60 METO/IBI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 KontponbHas padota: "[loka3zarensHas |
¢bynaknus. [TokazarensHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa gorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1

66 JlecsaTHYHBIC W HATYpaJIbHBIE JJOTAPU(MBI 1

67 [IpeoOpaszoBanue BbIpasKeHUH, |
coJieprKalux Jorapudmol

68 [IpeoOpaszoBanue BbIpasKeHUH, |
coJieprKalux Jorapudmol

69 [IpeoOpazoBaHue BhIpaKEHUH, |
coJieprKalux Jorapudmel

70 Jlorapudmuueckast QyHKIM, €€ CBOHCTBA 1

u rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

71
U Tpadux

7 Hcnons3oBanue rpaduka GyHKIAN 715
peuieHus ypaBHEHUN

73 Hcnonw3oBanue rpaduka GyHKIMNA 115
peuieHus ypaBHEHUI
JlorapudmMuueckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKuX ypaBHEHUN
JlorapudmMudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHSI.

76 OCHOBHBIE METOIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHM

77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
Jorapu(pMUUECKUX ypaBHEHHM

73 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHHA
KounTponsHas pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHuUs"

20 CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
YHCIIOBOTO apryMeHTa

21 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIOBOTO apryMeHTa

%) ApKCHHYC, apKKOCHHYC M apKTaHI'€HC

YHUCJIOBOTO apryMmecHTa




ApKcUHYC, apKKOCUHYC M apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

84 OTIpe/IeNIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTb,

85 oTpeieTIEHNEe TPUTOHOMETPUUECKHIX
(yHKIMI YHUCIOBOrO apryMeHTa

26 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

87 OCHOBHBIE TPUTOHOMETPUIECKHE
(hopmyIibt

28 OCHOBHBIE TPUTOHOMETPUIECKHE
hopmyIsl

29 OCHOBHbBIE TPUTOHOMETPUYECKHE
hopmyIsl

90 [IpeoGpa3oBanue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

91 [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

9 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIPAKCHUHN

93 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIpAKCHUHN

94 Perienne TpUroHOMETpHUUECKUX
YpaBHEHUH

95 Perienne TpUroHOMETpHUYECKUX

ypaBHEHUH




Pewrenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUH

97 Petienne TpuroHOMETPUUYECKUX
YpaBHEHUU

08 Pemienne TpuroHOMETpUYECKUX
YpaBHEHUI

99 Pemienne TpuroHOMeTpHUYECKUX
YpaBHEHUU

100 Pemienne TpuroHOMeTpUYECKUX
ypaBHEHUU
KonTponsHas pabora:

101 "TpUroHOMeTpHUYECKUE BBIPAXKEHUS U
TPUTOHOMETPUYECKUE YPAaBHEHUS"
[TocnenoBarensHOCTH, CIOCOOBI 331aHUS

102 nocijenoBarenbHoCcTer. MeTon
MaTeMaTH4eCKON MHAYKIIHH
MOHOTOHHBIE U OTPaHUYEHHBIE

103 rnociyieoBaresibHOCTH. Mctopust ananusa
0ECKOHEYHO MaJIbIX

104 Apudmernueckasi Iporpeccus

105 ['eomerpuueckas nporpeccus

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccust

107 CyMMa 6eckOHEeUHO yObIBaOLICH
TrE€OMETPUYECKON IIPOTPECCUH

108 JIMHENHBIN U DKCIIOHEHIUAJIBHBIA POCT.

Yucio e. cDO]Z)My.]'Ia CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHMAIIBHBINA POCT.

109
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccun s

110 peuieHus peanbHbIX 3aa4 PUKIIATHOTO
Xapakrepa

11 KontponbHas padoTa:
"[TocnenoBaTeIbHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIIMHN 1 UX CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI I'pa)KOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CpoiicTBa (hyHKIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox UHTEPBAIIOB JUIsl PEIICHUS
HEPABCHCTB

17 MeTox MHTEPBAJIOB JUIsl PELICHUS
HEPABCHCTB

118 MeTox MHTEPBAJIOB JUIsl PELICHUS
HEPABCHCTB

119 [IpumeHeHNre CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHre CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKLIUU

122 Onpenenenne, reOMETPUYECKUI CMBICIT

MPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM
124 VYpaBHeHHE KacaTelbHON K rpaduKy |
GbyHKITII
125 VYpaBHeHHE KacaTelnbHON K rpaduKy |
GbyHKITIT
126 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLINN 1
127 [IpousBoiHbIE 37I€EMEHTAPHBIX PYHKLINN 1
128 [IpousBoiHAs CyMMBI, IPOU3BEICHMUSI, 1
YaCTHOTO ¥ KOMITO3HUIINH (PYHKITHI
129 [TpousBoiHAs CyMMBI, TPOU3BEACHHS, 1
YaCTHOTO ¥ KOMITO3HUIINH (PYHKITHI
130 [IpousBoiHASE CyMMBI, POU3BEICHMUSI, |
YaCTHOTO U KOMMO3UIMH QYHKIUI
131 KonTtponbras padota: "[IponsBognas” 1 1
132 [ToBTOpEeHue, 0600IICHNE, |
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuil: "OyHknun"
134 Hrorosas koHTpoJIbHAS paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHME, O606IH€HI:IC, |
cUCTeMaTu3aIus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

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

[IpumeneHre mpou3BOIHOM K
HCCIeA0BaHUIO0 (PYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKINI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
HCCIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HaANMMCHBIICTO 3HAYCHU A HerepLIBHOﬁ

(GyHKIMHU Ha OTpe3Ke




Haxoxnenne HanOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUYCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpE3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMY Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

13

[Ipumenenrie mpou3BOHOM IS
HaxO0JKJICHUS HAMUTYUIIEro PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpEJeTICHUs] CKOPOCTH U YCKOPEHUS
nporecca, 331aHHOTO (GopMyIoi nim
rpadpuKom

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3alaHHOTo (GOpMyION Win
rpadpuKom

17 Komnozunust GpyHKImiz

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJIOCKOCTH

)1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

2 Kontponsnas padota: "MccnenoBanue
(GYHKIHH ¢ TOMOIIBIO TPOU3BOTHOM"

o [lepBooGpa3Has, OCHOBHOE CBOWCTBO
epBOOOPa3HBIX
[TepBooOpa3HbIe 1eMEHTapHBIX

24 ¢dbynakuuii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX
[TepBoOoOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 Huterpan. ['eomerpuyueckuii cCMbICI
WHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Herotona-JleitOnuna

)% Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnura

29 [IpumeneHue uHTErpana 1s

HaXO0XJACHUS IOl TUIOCKUX QUryp




IIpuMeHeHnue unTerpana s

30 HaXO0XJICHUS 00BEMOB T€OMETPHUYECKHIX
TeN

a1 [Tpumeps! pemenuii mudepeHInaIbHBIX
YpaBHEHUH

1 [Tpumeps! pemenuii qudepeHInaIbHBIX
YpaBHEHUU
MaremaTuueckoe MOAEIUPOBAHNE

33 peabHBIX MPOIIECCOB C MOMOIIBIO
g depeHInanbHbIX YpaBHEHHUH

34 KonTtponpnas padota: "IlepBooOpazHas u
nHTerpan”

35 Tpuronomerpuveckne GyHKITUH, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

37 Tpuronomerpuyeckue GyHKIUU, UX
CBOICTBa U rpaduku

18 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U rpaduku

39 Tpuronomerpuyeckue GyHKIUU, UX
CBO¥CTBa U rpaduku
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUH C IOMOLIbIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C IIOMOIIBIO

TpHrOHOMeTqueCKOﬁ OKPY’KHOCTU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C IOMOLIBIO
TPUTOHOMETPUIECKOIN OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 YPaBHEHUH C MOMOUIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB

45 Pemienne TpuroHOMeTpUYECKUX
HEPaBEHCTB

46 Pemienne TpuroHOMETPUYECKUX
HEPaBEHCTB

47 Pemienne TpuroHOMETPUYECKUX
HEPaBEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUIECKUX (PYHKITUH.
TpuroHomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJbHbIX HEPaBEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

>4 Jorapu()MUIECKUX HEPABEHCTB
55 OCHOBHBIE METOJIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
56 OCHOBHBIC METOIBI PEIICHUS
Jorapu()MUIECKUX HEPABEHCTB
57 OCHOBHBIC METOIBI PEIICHUS
HPpalMOHAILHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpaIMOHAIEHBIX HEPABCHCTB
60 OCHOBHBIE METOIBI PEIICHUS
MppaIroOHALHBIX HEPABEHCTB
61 I'padrueckre METOIbI peICHHS
MppaIMOHAIBLHBIX YPaBHECHHUI
& I'paduueckre MeTOIbI pelICHHS
UppaIMOHAILHBIX YPaBHCHHUN
63 I'paduueckue METOIbI pelICHHS
MOKa3aTeNbHBIX YPaBHCHHI
64 I'padurueckue METO bl peLICHHS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'padurueckre METO bl peLICHHS
norapu(pMUYECKUX yPaBHEHUH
66 I'padmyeckue MeToabl penieHus
norapu()MUUECKUX HEPABEHCTB
67 I'padmyeckue MeToabl peneHus

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




68

I'padmyeckue MeTo bl pemeHus
MOKAa3aTeIbHBIX U Jorapu(PMUIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOIBI pemeHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUEcKux
YpaBHEHUU

70

I'padmueckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JorapupMUIecKux
HEPABEHCTB

72

KonTponsHas pabora:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUroOHOMETpHUecKas (GOpMbI 3alUCU
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (OPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMILJIEKCHBIMU YHCIIAMU

76

Apudmernueckue onepaiuu ¢
KOMITJIEKCHBIMU YHCIIAMU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,[[HHElTHOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

78 KOOPJMHATHOM MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii ctenesnu
13 KOMILJIEKCHOTO Yucia

20 ®opmyna Myaspa. KopHu n-oii ctenesnu
13 KOMILJIEKCHOTO Yucia
[IpumeHeHre KOMIUIEKCHBIX YUCEI JUIs

81 peuieHns pU3NIEeCKUX U reOMETPUIECKUX
3a/a4

2 KonTponsnas pabora: "KomriekcHbie
gucia"

83 HarypaneHble u niensie yncna

84 HarypaneHble u niensie uyncna

25 IIpuMmeHEeHNE TPU3HAKOB AETUMOCTH
LENBIX YUCEIT

26 IIpuMmeHEeHNE TPU3HAKOB AETUMOCTH
LENbIX YUCEIT

87 IIpumeHeHNne IPU3HAKOB ACITUMOCTU
mensix uncen: HO u HOK

28 IIpumeHeHNne IPU3HAKOB ACITUMOCTU
mensix uncen: HO u HOK

29 IIpumeHeHne NpU3HAKOB AEITUMOCTU
LEJIBIX YUCEII: OCTATKH 110 MO0

90 IIpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKH 110 MO0
IIpumeHeHne NPU3HAKOB AETUMOCTU

91 LENBIX YUCEIl: aNroput™ EBknuaa s

peIICHHUA 3a1a4 B HCJIbIX YHUCJIaX




92

KonTtponsHas padora: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYITHOCTb ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHCTEMBI-
CIIE/ICTBHS

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI H CHICTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
ypaBHEHUU

96

OcHOBHBIE METOABI PECIICHUA CUCTEM U
COBOKYITHOCTEH MppaIMOHATBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

98

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

99

OcHOBHBIE METO/IBI PELIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMu4ecKux
ypaBHEHUH

100

OcCHOBHBIE METOBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUx
YpaBHEHUH

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJ4a4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKHU U PeabHOM
JKU3HHU, UHTEPIIpETaLUs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3nu4HBIX 00JIacTeil HAYKH U peabHOM
YKU3HHU, HHTEPIIpETALUs TOJTYy4CHHBIX
pe3yJIbTaTOB

103

[IpuMeHeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 33]1a4 U3
Pa3IMYHbIX 00JaCTel HAYKH U pealbHOMN
YKU3HHU, HHTEPIIPETALUs TOJTY4CHHBIX
pe3yJIbTaToOB

104

KontponbHas padota: "Cuctemsr
palOHaIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U Jorapu(pMUIecKux
ypaBHeHUI"

105

PanmonanbeHble ypaBHEHUS C
rnapameTpamu

106

PannonanbHbIe HEpAaBEHCTBA C
rnapameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamMu

108

WppatmonansHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppanmoHallbHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C MmapaMeTpaMu




111

[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMu

113

Jlorapudmuueckue CUCTEMBI C
napaMmeTpamMu

114

TpuroHomeTpuuecKre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpuyecKre HEPABEHCTBA C
rapameTpamu

116

TpuroHomMeTprIECKNE CUCTEMBI C
rapameTpamu

117

[TocTpoenue u ucciaeaoBaHue
MATEMATUYCCKUX Moneneﬁ peaﬂLme
CUTYallUil C TOMOIIBIO YPAaBHEHUH C
rapamMeTpamu

118

[TocTpoenue u ucciaegoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYAIIMH C TIOMOIIIBIO CUCTEM
ypaBHEHUH C TTapameTpamMu

119

HOCTpOGHI/Ie " UCCIICJ0BAaHUC
MaTCMaTHYCCKHUX MOI[GJ'ICﬁ PCaJIbHbIX
CI/ITyaI_[I/Iﬁ C IIOMOIIIBIO CUCTCEM
ypaBHeHI/Iﬁ C ImapaMcTpaMu

120

KounTponsnas pabora: "3amaun ¢
napaMmerpamu’

121

[ToBTOpeHnue, 06061IeHNE,
cucTeMaru3anus 3Hauui: "YpaBHeHus"




122

[ToBTOpEHue, 060061ICHNE,
cucTeMarusanys 3Hauui: "YpaBHeHnus"

123

[ToBTOpEenue, 060061ICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHHUSL.
Cucremsbl ypaBHeHUI"

124

[ToBTOpEenue, 060061ICHNE,

cucteMaruzanus 3Hanui: "HepaBencrna"

125

[ToBTOpenue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHue, 0600IICHNE,

"

cucreMarusanus 3HaHui: "HepaBeHcTBa

127

[ToBTOpenue, 060611eHNE,
cucreMarn3anus 3HaHui: "[IponsBoaHas
U e€ npuMeHeHue"

128

[ToBTOpEeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIponsBoanas
U e€ npumMeHeHue"

129

[ToBTOpEeHUE, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
u e€ npumMeHenue"

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTusanus 3Hanuil: "Murerpan u
ero npumMeHenue"

131

[ToBTOpEHUE, 0000IICHNE,
cucreMarusanus 3Hanuii: "Oyukuun"

132

[ToBTOpeHnue, 06061IeHNE,
cucreMaru3anus 3HaHuii: "Oyukuun"




133 [ToBTOpEHue, 060061ICHNE, 1
cucreMaru3aius 3Hanuii: "Oyuxknun"
134 Wrorosas koHTposibHas paboTa 1 1
135 Wrorosas koHTposibHas paboTa 1 1
136 [ToBTOpEenue, 060061ICHNE, |
CUCTeMAaTH3aIis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I1O 136 10

[TPOTPAMME







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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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