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HOACHUTEJIBHASA 3AIINCKA

VYueOHbIil Kypc «Anredpa W Hauajla MaTEeMaTUYECKOTO aHallu3ay» SBISIETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpPOTrpamMMme cpeaHero oOiiero oOpa3oBaHUS,
MMOCKOJIbKY, C OJHOM CTOPOHBI, OH OOecCreYyMBaeT MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrol CTOpOHBI, POopMHUpPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIIJIEHHE O0YyYalolMXCcsi Ha YPOBHE, HEOOXOAUMOM
JUIS. OCBOCHUSI UH(POPMATUKU, OOIIECTBO3HAHUS, UCTOPHUH, CIIOBECHOCTH U JIPYTUX
aucuuIiuiiH. B pamkax naHHoro ydeOHOro Kypca OOyYaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VYueOHbIl Kypc anreOpbl M Hayajl MaTEMaTHUYECKOro aHajIu3a 3aKjiajiblBacT
OCHOBY Il YCHEIIHOTO OBJQJCHUS 3aKOHAMH (PU3HKH, XHUMUH, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOIB30BaTh WX IS JaJbHEHIIEro oOpa3oBaHUs U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi oBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTMMHM KOHCTPYKLMSAMH anreOpbl MU MaTeMaTHYeCKOTO aHajliu3a pa3BUBAET
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C MOMOIIBI0O MHAYKIUU U pacCcyk’AaTh AEAYKTUBHO, UCIIOIb30BaTh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIIIJIEHUE.

B xone usywyenus yueOHOro Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHanM3a» OOyYarOIIMecs IMOITY4YaloT HOBBIM OMBIT PEIICHHS MPUKIAAHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJENEN pealbHbIX CHUTYalUil,
UHTEpPOpETAMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  MIpPUMEPAMU
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTE B TMPUPOAE, HAyKe U HUCKYCCTBE, C
BBIJJAIOIIUMUCS MATEMATUHYECKUMU OTKPBITUSAMH U UX aBTOPAMH.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpBIN peanu3yeTcsi KakK uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
NEATEeNIbHOCTH, TpeOyromel NpOoJOKUTEIbHOW  KOHIIEHTPAlMM BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKYPATHOCTH Y OTBETCTBEHHOCTH 3a MOJIYy4YEeHHBIN pe3yybTarT.

B ocHOBe MeToMKN 00ydeHus anredpe 1 HadajaaM MaTeMaTHIeCKOTo aHaIn3a
JIEKUT ACATETbHOCTHBINA MPUHIUIT O0yUEHHUSI.

B ctpykType yuebHOTO Kypca « Anredpa 1 Hadyajia MaTeMaTHIECKOTO aHATH3a
BBIJICJICHBI ~ CIIEIYIOLIUE COAEpKaTelbHO-METOANYECKUEe JuHuU: «Yucna u
BBIUUCIICHUA», «DyHKIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE
COJIEpKaTEeNbHO-METOAUYECKUE JIMHUU HU3Y4YalOTCS Ha MPOTSKEHUH JBYX JET



0o0y4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
Jpyra 1 MOCTENEHHO HACHIIAsICh HOBBIMUA TEMaMHU U pa3zaenaMu. JlaHHbIA yueOHBbIi
KypC SBJISI€TCS WHTEIPAaTUBHBIM, ITOCKOJIBKY OOBEAMHSET B cebe conepKaHHue
HECKOJIBKUX MaT€MAaTHUYECKUX IUCUUIUIMH, TaKUX Kak ajaredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaJInU3, TEOPHUS MHOXKECTB, MaTeMaTuyeckas JIoruka u apyrue. [1o
Mepe TOro Kak oOydaroliuecs OBJaJeBalOT BCE 0o0Jiee MUPOKUM MaTeMATHUYECKUM
anmapaTroM, y HUX IOCJIEI0BaTENbHO (POPMUPYETCS U COBEPUICHCTBYETCS YMEHUE
CTPOUTh MaTEeMaTHYECKYI0 MOJENb PEabHOM CHUTyallud, NPUMEHSATh 3HAHUS,
NOJIyYeHHbIE TPU HM3YYEHUHM Y4YeOHOro Kypca, A PEeHIeHUs CaMOCTOSTEIbHO
chopMyIMpPOBaHHON MaTEeMaTUYECKOM 3aJlauu, a 3aTeM HMHTEepPIpPETHPOBATH CBOMU
OTBET.

CopepxarenbHo-MeToANYECKass JIMHUS «Yucia M BBIYUCICHUS» 3aBepIIacT
(bopMHUpOBaHUE HABBIKOB MCIOJIB30BAHUS JIEMCTBUTENBHBIX YHUCEN, KOTOPOE ObLIO
HAYaToO Ha YPOBHE OCHOBHOTO 0011ero oopazosanus. Ha ypoBHe cpegHero oo1ero
oOpa3zoBaHus 0co00e BHUMaHUE  yhensieTcss  (OPMUPOBAHMIO  HABHIKOB
paIMOHANIbHBIX BBIYMCIICHUM, BKIIOYAIOMIMX B Ce0s MCIOJIb30BAHUE Pa3IMYHBIX
dopM 3amucu YHMCla, YMEHHUE JeNaTh NPUKHUIKY, BBITOJHATH NPUOIMHKEHHBIC
BBIUMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIpAXEHUS, pabOTaTh ¢ MaTEeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMble OOYyYalolMMCsI MHOXECTBAa HATypaJIbHBIX, IENbIX,
palMOHANIBHBIX U JCHCTBUTENBHBIX  YWCEN  JIOMOJHAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KakaoM U3 3THX MHOXECTB paccMaTpHUBAIOTCS
CBOMCTBEHHBIE €My crHenupuyYecKue 3aJaydl U OIEepalu: JeJICHWE HaIlelo,
OTIEpUPOBAHUE OCTATKAMH Ha MHOXXECTBE II€JIbIX YHCEN, OCOOBbIe CBOWCTBA
pPaAIMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUECKUE ONEPAINH, a TaKkKe
U3BJICYCHUE KOPHS HATYpaJIbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
brnarogapsi mocrnenoBaTelbHOMY PACHIUPEHHIO Kpyra HCIOJIb3YEMbIX YHCENl H
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHMsSI Ui PEUICHHs Pa3IMyHbIX 3a/a4
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HAyKd U €€ poid B
MOCTPOEHUU MOJIEJEeH peaJlbHOr0 MHpa, IMIMPOKO HCHOJIB3YIOTCS 0000IIeHHEe U
KOHKpETHU3aLHMSL.

JIuaus «YpaBHEHUS W HEPABEHCTBa» pealn3yeTcsi Ha MPOTSHKEHUU BCETO
oOyueHHUs Ha YpOBHE CpeTHEro oO0IIero oOpa30BaHHsA, MOCKOJBKY B KaXKJIOM
pasznene llporpaMMbl IpelyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3a1ady. B
pe3ysbrate OOydarIlHecs OBJIAJIEBAIOT PA3IUYHBIMU METOJAMHU  PEIICHHMS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKUX U
TPUTOHOMETPUYECKUX ypAaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TaKXke 3ajad,
colepxkalux mapamerpsl. llodydyeHHbIE yMEHUs IIMPOKO HCIONB3YIOTCA MpPH
uccieqoBaHNK (QYHKIMH ¢ TIOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIATHBIX
3a]a4 U 3a]a4 Ha HaXOXKJCHHE HAanOOJBbIINX M HAaWUMEHBIINX 3HAYCHUN (YHKIUU.



JlanHas conep:kaTesibHas JUHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUI
BBINOJHATh  pacu€Tel 10  QopMynaMm, npeoOpa3oBaHHs  pPalUOHAIBHBIX,
UPPALMOHANIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHMM, a TaKKe BBIPAXKECHUH,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
MaTtepuaia pOUCXOIUT JajbHElIIee pa3BUTHE AITOPUTMHUYECKOTO U a0CTPAKTHOTO
MBIIJIEHUsT 00yYaroumxcs, GOpMUPYIOTCS HABBIKM JEIYKTUBHBIX PACCYXKIACHU,
paboThl C CHUMBOJBHBIMU (OpPMaMH, TMPEACTABICHHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEN B BUJI€ PABEHCTB U HEpaBEHCTB. Anre0pa npeaiaraer 3¢ PpeKTuBHbIE
MHCTPYMEHTBHI JUIsl pEHIeHUs] TMPAaKTUYECKHMX M €eCTeCTBEHHO-HAay4HbIX 3ajad,
HaTJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeToanYeckass JuHUSA «DyHKUMM H TpadUKU» TECHO
NeperieTaeTcsl ¢ JPYruMU JUHUSMUA Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 3aJ1a€T MOCJIEI0BATEIbHOCTh U3YUeHHUs] MaTepuaia. M3yueHue creneHHoi,
NOKa3aTeIbHOM, JIorapudMUUecKoi U TPUTOHOMETPUUECKUX (PYHKITUI, NX CBOHCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKIMIA ISl pEHIeHHs 3a/ad U3 JIPYrux y4eOHBIX
NPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK ¢ MAaTEMaTHYECKUM aHAIH30M,
TaK U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3TomM OGonblioe BHHUMaHHE
ynensiercs (OpMHUPOBAHUIO YMEHMsSI BbIpakaThb (POpMYyIaMH 3aBUCHUMOCTH MEXIY
pa3MYHBIMU BEJIMYMHAMH, HCCJIENOBaTh IONY4YE€HHbIE (DYHKLHH, CTPOUTH HX
rpaguku. MaTepuan 3Toi cofepKaTeIbHOM JTMHUY HalleIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, IT03BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEK1y BETUYMHAMU B Pa3JINYHOU
dbopme: aHaIMTHYECKOH, rpaduueckoit u ciaoBecHO. Ero n3ydenue crmocoOCTByeT
Pa3BUTHIO AJITOPUTMHUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIICHHIO U
KOHKPETHU3ALNH, UCIIOIb30BAHHUIO AHAJIOTHIA.

CopnepxarenpHass nuHus «Hawyana mMaTreMaTHyecKkoro aHajin3a» MO3BOJIAET
CYLIECTBEHHO PACUIMPUTHh KPYr KaK MaT€MaTUYECKHUX, TaK W NPUKIAJHBIX 337]ad4,
JOCTYNHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX IMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpadUKl CIOXHBIX (YHKUUN, ONpeAensTh WX HauOOJbIINE M HAUMEHbIIUE
3HAYEeHMsI, BBIYMCIATH IUIOMAAU (GUIYp U OOBEMBI TN, HAXOAUTH CKOPOCTH U
YCKOpeHMsI IpoueccoB. JlaHHasg colepkarenpHas JIMHHAS OTKPBIBA€T HOBBIE
BO3MOXHOCTH IIOCTPOEHHUS MaTeMaTHYECKUX MOJENIeld peajbHbIX CHTyaluH,
MO3BOJISIET HAXOAUTh HAWJTy4Ilee PELIEHUE B IPUKIIAHBIX, B TOM YHCJIE COL[UAIBHO-
SKOHOMMYECKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBAMHM MaTEMaTHYECKOro aHaJIn3a
CHOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (POPMAIBHO-IOTHYECKOTO M KPEATUBHOTO
MBIIIJIEHUS, (OPMHUPOBAHUIO YMEHHUH pACIIO3HABATh IMPOSIBICHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. O0yUaromuecs y3HatoT O BBLAAIOIIUXCS
pe3ysbTaTax, MOJYYEHHBIX B XOJE pPa3BUTUS MAaTEeMaTHUKUW KaK HAyKH, U 00 HX
aBTOpax.



ConepxaTtenbHO-MeTOAMYECKast JIMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SJIEMEHTBhl TEOPUM MHOXKECTB M MATeMaTHYECKOW JOTHKU. TeopeTuKo-
MHOECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC MIKOJIBbHOU MaTeMaTUKHU
U TpeasiaraloT HauOoyiee YHUBEPCANbHBIM S3bIK, OOBEIUHAIOMIMA BCE pa3aeibl
MaTeMaTUKU W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX TNPWIOXKEHUs B eauHoe Ienoe. [losTromy BakHO JaTh
BO3MOXKHOCTh OOy4YarolmeMmycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIH SI3bIK
COBPEMEHHONW MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAYKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €U CTpPOrocTb OOOCHOBAaHMM U CIIEJJOBAHUE OMpPEACIEHHBIM
OpaBWJiaM  TOCTPOEHUs  JOKa3aTeJabCTB.  3HAKOMCTBO €  DJIEMEHTAMH
MaTeMaTHYEeCKON JIOTMKU CIIOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJISIET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaTeMaTHYECKOTO MOJICIUPOBAHUS, KOTOPHIE MPHU3BAHBI
crocoOCTBOBaTh (HOPMUPOBAHUIO HABBLIKOB IIOCTPOCHUS MOJCNIEH peaabHbIX
CUTYyallUii, HWCCIEAOBAHMS HSTUX MOJENEH C MOMOINBI0 ammapara aiareOpsl U
MAaTE€MAaTHYECKOTO aHaJIN3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaTOB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaMMBbI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  peaNbHbIX  MPAKTHYECKUX  3aJad  oOydJaromipecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh ©  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh TO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIECCe U3YUYEHUsS BCEX TeM yueOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenue yueOHOro Kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mepuoauyeckue apoodu. IlpumeHeHue apobGelt U MPOLEHTOB IS
peLIeHus NPUKIAIHbIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U pEaJIbHOM KU3HHU.

JlelicTBUTENbHBIE uMCHa. PalMoHanbHbIE W HPPALMOHAIBHBIE YHUCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEHHbIe BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUM.

Crenenb c uenbiM nokazatesneM. bunom Hbrotona. Hcenonb3oBanue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TTPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HATYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JNEUCTBUTEIIBHBIM ITOKA3aTENIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsSiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa W TOXIECTBEHHbIE TIpeoOpa3oBaHUsl. YpPaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHsI W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OCHOBHBIE METO/BI PEIICHUS IETbIX U APOOHO-PAIMOHATBFHBIX YPaBHEHUHN H
HEpaBEHCTB. MHOrO4YJIECHbl OT OJHOW MEPEMEHHOW. JleneHne MHOrodjeHa Ha
MHOTOYJICH C ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nensiMu koddpuimeHtamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonanbHbie YpaBHEHUS. OcHOBHbIE METOIbI peleHus
MPPALUOHAIBHBIX YPaBHECHUM.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS MOKA3aTeIbHBIX

YPaBHEHHM.

[IpeoOpazoBaHue BBIPAKEHUM, COJIEpKAITUX JTOTApUPMBI.

Jlorapudmuyeckue YpaBHEHUS. OcHOBHbIE METOJIbI peuieHus
JTorapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKUX BbIpAKEHHI. PellieHne TpuroHoMeTpuIeCKUX YpaBHEHHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cuUCTEMBI JIUHEWHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHEWHBIX YypaBHEHUU. PelmeHne npukiIagHbIX 3a4ad C I[OMOIIBK) CUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenoBanue noOCTpOCHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIENIEN pPEaJbHOM CUTyallMud C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 33J1a4 U3 Pa3InYHbIX 00J1acTell HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKuU. B3auMHO o00paTHble (QYHKIHMH.
Komnozunus ¢yukmuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHus
rpadukoB ¢ yHKIIHA.

O6nactp ompeneneHUss ¥ MHOXKECTBO 3HaueHuM ¢yHkuud. Hymu dynkumm.
[TpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe QpyHKIMU. [lepuoanueckue
¢ynkiuu. TIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHUMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBajgpaTU4Hass W JIpOOHO-IHHEHHAs (QYHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IIEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0if CTENEeHU KaK PYyHKIIUU 0OpaTHOU CTENEeHU
C HATypaJIbHbIM [MOKAa3aTEJIEM.

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

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEACICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOyHKIMOHAIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTe€MaTHYECKOTIO aHalu3a KaK aHajlnu3a OECKOHEUYHO
MaJlbIX.

ApudmeTtnueckass u reomeTpuyeckas nmporpeccunl. beckoneuHo yObIBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Yncno €. @opmyna CI0KHBIX
IIpoLeHTOB. VMcnonb30BaHWE TPOTPECCHMU U PELICHUS peajbHbIX 3a1a4
IIPUKJIATHOTO XapakTepa.



HemnpepoiBubie (yHKIIMU U ux cBoiicTBa. Touku paspbiBa. ACHUMIOTOTHI
rpadgukoB QyHkiui. CBoHCTBa (YyHKUMU HENpPEepBhIBHBIX HAa OTpe3ke. Metoj
MHTEPBAJIOB Ul PELICHHUS HEpaBeHCTB. IIpuMeHeHHE CBOWCTB HENPEPBIBHBIX
(GyHKUMN 111 petieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkIMKU. OnpeneneHne, reOMeTPUIECKUN U
(¢u3znueckuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  AIEMEHTAPHBIX  (QYHKUUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXKECTBAMU M MX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juis
ONMCAaHUS PEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 JAPYrux
y4eOHBIX IPEIMETOB.

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

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmui oOuui nenurens (nanee — HOJl) m HammeHsblee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommuiekcHpie uwucna. AnreOpandeckass W TPUTOHOMETpHUYECKas (HOPMBI
3aMMCH KOMIUIEKCHOTO YHca. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0M cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCeN IS pelIeHus] (PU3UUEeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
U CUCTEMBI-CIIECTBUSI. PABHOCHIIbHBIE HEPABEHCTRA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUYECKOUN OKPYKHOCTU. PellieHne TpUroHoMeTpuyecKiuX HEpaBeHCTB.

OcCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPaBEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/bl PEIICHHUS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIBHBIX,
UppaIMOHAIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHEHHUI.

VYpaBHeHUs, HEPaBEHCTBA U CUCTEMBI C ITapaMETPaMH.



[IpumeHeHue ypaBHEHHU, CUCTEM U HEPABEHCTB K PEIICHUIO0 MATEMATHYECKUX
3a/1a4 M 3a/1a4 U3 pa3IMyHbIX 00J1acTell HAYKH U peajbHOM )KU3HU, HUHTEPIPETALIUS
MOJIYYEHHBIX PE3yJIbTaTOB.

DYyHKIUHN U TPaPUKU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHHN U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHUs ypaBHEHM M HepaBeHCTB. ['paduueckue
METO/]IbI peLIEHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPHU PEUICHUHU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHaJIu3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMmbl. HaxoxkieHnrne HanboIbIIero 1 HAMMEHBIIIET0 3HAUeHUI HEMPEPHIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHeHne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIEero pEIIeHHUsS B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TNiepBOoOOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeraucieHue onpeneaéHHoro
uHTerpana o gopmyne Hetorona-JleiiOnua.

[Ipumenenue wmHTETrpana s HAXOXKACHHUS IUIOMANEH TUIOCKUX GUTYp U
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETIMPOBaHUE peajbHBIX IPOLECCOB C TMOMOLIBI0 U depeHIIHATBHBIX
YPaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJIT'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJINA3A»
(YTJIVBJIEHHBIM VPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, MPEACTABICHUE O MATEMATHUYECKUX
OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYD
TPaXJIAaHCKOTO  obOmiecTtBa  (BBIOOpHI, ONPOCHI U JPYroe),  YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAXKIAHCKON HIACHTUYHOCTH, YBAXKCHHS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTH>KEHUSIM POCCHUMCKMX MAaTEMAaTHUKOB M POCCUMCKOW MAaTEMAaTHYECKOM ILIKOJIbI,
UCIIOJIb30BaHUE DTUX JOCTWKEHHUUA B JIPYTrUX HayKaxX, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIAECHHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHHEM JTOCTUKEHHUN HAYKU U AESTEIbHOCTHIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJ]a B IOCTPOCHUE YCTOMYHBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEHN, OOBEKTOB, 3a7a4, PEIICHUH, pacCyKIECHUIU, BOCIPUUMUYNUBOCTH K
MaTeMaTU4YEeCKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh yMEHHS TPHUMEHSAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTO 1 6€30MacHOr0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE MHUTaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, peryisipHas (GU3NYecKasi aKTHBHOCTbH), (DU3UYECKOE COBEPIIEHCTBOBAHME
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  MPOPECCHUOHANBHOW  JIESITENIbHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC >KU3HEHHBIC IUJIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaITpaBJIECHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMS:

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATLHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPHUPOTHON U COIUATLHOMN
Cpenbl, OCO3HaHUE II100aIbHOI0 XapaKTepa dKOJIOTHYECKUX POoOIeM, OpUEHTALIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIIECTBEHHON NMPAKTHUKU, TOHUMAaHUE MaTeMaTHYECKON
HAyKU Kak c(epbl 4eJI0BEUECKOM NESITEILHOCTH, ITANOB €€ Pa3BUTHS U 3HAUMMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMN, OBJIAJCHUE S3bIKOM MAaTEeMaTUKH U MaTeMaTUYeCKOU
KyJIbTYypOH KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCThH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEILCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYTIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE JeHCTBHS

ba3oBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BAaTh CYLIECTBEHHBbIE MPU3HAKM MaTeMaTHYECKHUX
OOBEKTOB, TOHATHIA, OTHONICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIaccUpUKAIIH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEeOOpPa3OBBIBATH  CYXKICHUSA:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSAX U YTBEPXKACHUSX, MpEiaraTh KPUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTAIIMIO, IPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh C€MOCO0 pelieHus ydyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BApUAHTOB PELICHUS, BHIOUPATh HauboJiee MOAXOASIIINI C YYETOM CaMOCTOSITEBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBare/ibckue 1eiicTBHSA:



HCII0JIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE,  MpodIemMy,
yCTaHaBIMBaTh MCKOMOE W JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMI0, MHEHHUE;

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

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI MO pe3yJbTaTam
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPEINOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpMAIUKU, TaHHBIX, HEOOXOAUMBIX NJisi OTBETa HA
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUI0B U (hOpM
Npe/ICTaBIICHUS;

CTPYKTYpPHpPOBaTh MH(POPMAIINIO, TPEJCTABIATh €€ B PA3IMUHBIX (opMax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJTHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHUSIMHU H
HEJISIMH OOIIEHUS, SICHO, TOYHO, TPAaMOTHO BBIPaYKaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX
W THUCbMEHHBIX TEKCTax, JaBaTh MOSICHEHUA IO XOAYy PpEIIeHHUS 3ajayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJIe OOCYXXJICHHsI 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEMHBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HA ITOWCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHUKOB
nyanora, oOHapyXMBaTh Pa3jIUyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTaThl PEIICHUS 3aJa4d, SKCIIEPUMEHTA, UCCIIEIOBaHU,
MPOEKTa, CaMOCTOATEIHHO BHIOMpATh (opmaT BHICTYIUICHHS C Yy4€TOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHUH.

PerHﬂTHBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble I[eﬁCTBHH
CﬂMOOpFaHI/ISaHHH:



COCTaBIIATH IIJIaH, AJITOPUTM PEIICHUS 3a/1auH, BRIOUPATh CIIOCO0 PEIICHHS C
YIETOM UMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, YMOIMOHAJIbHBII HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  IIO03HABATCIBPHOW  PEQIICKCUU  KaK  OCO3HAHHMS
COBEPIIAEMbIX JICUCTBHIA M MBICIIUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJACTh
criocobaMu CamMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIecca U pe3yibTara pelIeHHs
MaTeMaTHYECKOM 3a7a4u;

NPEIBUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTBH KOPPEKTHUBBI B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX,
HaANJCHHBIX OMUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHUSIM, OOBSCHSATH MPUIHHBI
JTOCTKEHUS WM HEJIOCTHIKCHHS PE3yJbTaTOB JEATEIHBHOCTH, HAXOJIUTh OLIUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHONH M WHJIWBHIYyIbHOU
paboThl MpU pEIICHHH YYEeOHBIX 3aJad4, NPHHUMATh IEeJIb COBMECTHOM
JESTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiesTh
BUJIBI pabOT, TOTOBAPUBATHCSI, 0OCYKIaTh MPOIIECC U pe3ybTaT paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIO/IEeH;

y4acTBOBaTh B TPYNIOBHIX (GopMax paboThl (0OCYXIeHHUs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBI» U UHBIE), BBIMOIHATH CBOIO YaCTh PAa0OThI U KOOPAMHUPOBATH
CBOM JICUCTBHUSI C IPYTUMU YJIEHAMHU KOMAaH/Ibl, OIICHUBATh Ka4YE€CTBO CBOETO BKJIaa
B OOmUi TPOAYKT 1O KPUTEpHUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATBI

K konmy obOydenuss B 10 kjacce 0Oy4arouIuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yNbTAaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTHI, HWPPANMMOHATBLHOE YHCJIO, MHOXECTBa
PaIMOHANILHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIb ICHCTBUTEIILHOTO YHCTIA,;

MPUMEHSATh JPpOOM W TPOIEHTHI IS PEIICHHWS TPHUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yibTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IEJIbIM IIOKa3aTeseM,
MCIIOJIb30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U NPEJCTABICHUS TaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUDMETHUECKUI KOPEHb HATypalbHOU
CTEIEHU;

CBOOOJTHO ONEPUPOBATH MOHSATUEM: CTENIEHD C PALIMOHAIBLHBIM MTOKA3aTeNIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapu(dM uucia, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO ONEPUPOBATh MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

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

YpaBHeHUsS M HEPABEHCTBA:

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

OPUMEHSTh Pa3IMYHbIE METOJbl pEeIIeHUs palMOHAIbHBIX W APOOHO-
palMOHAJBHBIX YPAaBHEHHUM, NPUMEHATH METOJ HWHTEPBAJIIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW IEepEMEHHOM,
MHOTOWIEH C HEeIbIMUA KO PUITMEHTaMHU, KOPHU MHOTOUJICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy u Teopemy Buera s
peLIeHUs 3a1ay;

CBOOOJHO OMNEpUPOBATh TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YypPaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJI30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €r0 3HAYCHHS,
IPUMEHATh ONPEACIUTENN Ul PEIIEHUsT CHUCTEMBl JIMHEWHBIX yPaBHEHU,
MOJIEIIMPOBATH PEAIBHBIE CUTYAallMU C MIOMOILBIO CUCTEMBI JIMHEHHBIX YPAaBHEHUH,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATpHIl U OIPEHEIUTENEH,
MHTEPIPETUPOBATD ITOTYy4YCHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATD NMPEOOPA30BAHMS YHCIOBBIX BBIPAKEHHM, COACPKAIIUX CTEIIECHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBHIPAKEHUM;

CBOOOJHO ONEPUPOBATH MOHATUSAMH: HPPALUOHAIBHBIE, OKAa3aTEJIbHBIE H
Jorapu(pMUYECKUe YpaBHEHUS, HAXOIUTh UX PEIICHHS C TOMOLIBI0 PAaBHOCUIIbHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbl A1 peoOpa30BaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI  JUIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAKEHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCTIOIb30BAaHUEM alllapaTa ajreophl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OTEpPUPOBATH MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKoB HyHKIH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPENCICHUS U MHOMXKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA;

CBOOOJIHO OINEPUPOBATh TOHATHAMH: 4UYETHBIE M HEUYETHBIE (YHKIIUH,
nepruoandeckue QyHKIMH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI
MUHUMYMBI (YHKIIUM, HauOoJblliee W HaWMEHbIIee 3HadeHWe (YHKIUU Ha
IPOMEXYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM TOKa3aTesieM, rpauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEJIBIM
nokaszaTenieM, rpauk KOpHs N-oif cTeneHu Kak (PyHKUIUMU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEepUpPOBaTh MOHATUSAMU: JMHEHHas, KBaJpaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CBOOO/IHO ONEpUPOBATh MOHATHUSMHU: IOKazaTelbHas W JIOTapupMHUUEcKast
GbyHKIMHM, WX CBOWCTBA M TpaduKy, HWCIOJIB30BaTh MX TpadUKH IJIs pPEIICHUS
YpPaBHEHUN;

CBOOO/IHO OMNEpUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
orpeeseHue TPUTOHOMETPUUECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEH MpU pElIeHUH 3a7ad U3 JPYTUX y4eOHBIX MPEIMETOB M PeaJbHOU
’KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CcBOOO/IHO OMEepUPOBATh MOHATUSAMU: apudMeTHdeckass U TeoMeTpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIIasi FTeOMETpHUUECKas MPOrpeccusi, TMHEHHBIN U
HKCMOHEHIUATBHBIN POCT, (hOpMyJia CII0KHBIX MTPOLIEHTOB, UMETh MPEICTABICHHUE O
KOHCTAHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE TIOCIEI0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXJCHHS MAaTEMaTUYECKOTO aHaju3a Kak aHajlu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ONIEPUPOBATH NOHATUIMU: HENPEPBIBHBIE (DYHKIIUHU, TOUKU Pa3pbIBa
rpaduka GyHKIHUH, ACUMIITOTHI rpaduka QyHKINH;

CBOOOJHO ONEpPUPOBATH MOHATUEM: (PYHKIMS, HEMpepbIBHAs Ha OTpE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeiabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX ()YHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHM CMBICH MPOU3BOJHON s
pelIeHus 3a1a4.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMEpUPOBaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCII0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapat JJid ONUCaHUs PeaJbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3aa4 U3 APYTUX YUYECOHBIX PEIMETOB;

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

K konmy ob6yuenus B 11 kJjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHE
NpEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: HATYPAIBHOE U LIEJI0€ YUCIIO, MHOKECTBA
HaTypaJIbHBIX U IEJBIX YHCEI, UCIIOIb30BaTh MPU3HAKU JCIUMOCTH LIEJIBIX YUCET,
HO/l n HOK HarypaibHBIX 4HMcCeN I PEelIeHusl 3ajad, NPUMEHSTh aJIrOPUTM
EBxnupna;

CBOOOIHO OMEpUpPOBAaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alHChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
M300pakaTh HA KOOPJAMHATHOMN MIIOCKOCTH.

YpaBHeHMs 1 HEepaBeHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpaAlMOHATBHBIE, TMOKa3aTelIbHbIE U
norapu@MuYecKre HEPaBEHCTBA, HAXOJIWUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYIIECTBJISITh OTOOp KOpPHEH TMpU PEIICHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OPMYJIbl ISl  PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIEIACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YPaBHCHUI U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppalMoOHAIbHEIE, MOKa3aTeJbHBIE,
norapumMuyeckue W  TPUTOHOMETPUYECKHE YpaBHEHHUS] U  HEPaBEHCTBA,
coaepKalye MOAYJIU U mapaMeTphl;

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

MOJIETUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBISATH
BBIP)KCHUS, YpPABHEHHMs, HEPAaBEHCTBA M HX CHUCTEMBl [0 YCIOBHUIO 3aJayH,
UCCJIeIOBAaTh TOCTPOEHHBIE MOJIEIM C KCIOJIb30BAaHUEM afmapaTta aireopsl,
UHTEPIPETUPOBATH MOJIYYEHHBIN PE3YIIbTAT.

DyHKUNH U TPAPUKH:

CTpOUTh TpadUKH KOMIO3UIMH (PYHKIUH C TOMOIIBIO BJIEMEHTAPHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH F€OMETpUUECKHIE 00pa3bl ypaBHEHUH U HEPABEHCTB HA KOOPIUHATHOM
IJIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATh MOHATUSAMH: TpPaQUKA TPUTOHOMETPUUECKHUX
dynKImi;

OPUMEHATh (PYHKIIMU 11 MOJEIMPOBAHMUS W WCCIEIOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauyana maTeMaTH4ecKoro anajimusa:

MCTIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHNUS (DYHKIIMM HA MOHOTOHHOCTH
U SKCTPEMYMBI;

HAXOJIUTh HaHOOJbIIEE U HAUMEHbIIEE 3HAYCHUSI (PYHKIIMU HEPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOW3BOAHYIO IS HAXOXKJACHUS HAWIY4lIero pelieHus B
MPUKJIAJIHBIX, B TOM YHCJIE€ COI[MATIbHO-D)KOHOMHUECKUX, 3a7a4ax, AJisl ONpeaeaeHus
CKOPOCTH M YCKOPEHUSI Mpolecca, 3aaHHOTO (POopMyIIon Uit rpauKoMm;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEPBOOOpa3HAs, ONpPENEIEHHBIH
UHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HAXOAMUTh IUIOMIA/IN IJIOCKUX (PUTYP U O0BEMBI TEJ C TOMOILBIO MHTETPaIa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPorpamMmbl Bcero Kontpoabupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
5 Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIBIM TTOKa3aTesneM
3 ApubMeTnuecknii KOpeHb N-0if CTENEHH. 15 1
HppanunonanbHbie ypaBHEHUS
4 [TokazarenbHas ¢pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmudeckas GyHKITHS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuyeckue BbIpAKECHUS U 99 1
ypaBHEHUS
[TocnenoBaTensHOCTH U MPOTPECCHH 10
HenpepsiBuble pyHkimuu. [IponsBoanas 20 1
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
2 [TepBooOpa3Hast ¥ HHTETPAIT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
TpuronomeTpudeckne HepaBEHCTBA
4 WppanmoHansHbIe, TIOKa3aTeIbHBIC U 24 1
Jorapu(pmMuUecKre HepaBeHCTBa
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
Cucrembl paliMoHaIbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUYECKUX 12 1
ypaBHEHUH
8 3anauyu ¢ mapameTpamu 16 1
9 [ToBTOpenue, 06001IeHNE, CHCTEMAaTU3ALIUS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaeneie  Ipakririeckue u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI pecypest
1 MHO3K€eCTBO, ONepaIuy HaJl 1
MHOKECTBAMU M UX CBOMCTBA
2 Juarpammer Ditiepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHO>XECTBEHHOTO arlrapara JJis perieHus 1
3a7a4
Panmonansubie yncina. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC MTEPHUONUECKHIE TPOOH
PanmonaneHbie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOU, TPOIICHTHI, 1
OCCKOHEYHBIC MTEPUONUECKHIE IPOOH
5 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1
penieHus MPUKIAIHBIX 337124
7 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1
peuieHus MpUKIaJAHbIX 3a7a4
3 JlericTBUTENbHBIC YUCIIA. PallnoHaIbHEIE 1 1
HppalMOHAJIbHBIE YHCIIa
9 Apudmernueckue omneparuu c 1

JeNCTBUTEIBPHBIMU YHCIaMU




10

Monynbe AeCTBUTEIBHOTO YHCIIA U €r0
CBOMCTBA

11

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

12

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
JTpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHEBIE MCTOABI PECIICHUSA TCIIbIX U
IpOOHO-palMOHATFHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIC METOJIBI PEIICHUS TICITBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHOrouieHsl OT OJHON HEPEMEHHOM.
JleneHre MHOTOYJICEHA HA MHOTOYJICH C
octatkoMm. Teopema bezy

16

MHOTO4IEHBI C IETBIMH
ko3 durmentamu. Teopema Buera

17

Pemenne cucreM JTMHEHMHBIX ypaBHeHI/Iﬁ

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Marpuia cucTeMbl JMHEHHBIX YPaBHECHHH.
Omnpenenurens MaTpuLpl 2X2, ero
TE€OMETPUYECKUN CMBICI U CBOMCTBA;
BBIYHCIIEHUE €T0 3HAYEHUS

20

Onpenenurens MaTpulpl 2X2, ero
TE€OMETPUYECKUN CMBICIT U CBOMCTBA;
BBIYMCIIEHUE €TO 3HAUEHUS




21

[IpuMeHeHue onpenennuTens Uil peleHus
CUCTEMBI JIMHEWHBIX YPABHEHUN

22

Pemrenne npukiagHeIx 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

23

Pemrenne npukiiagHelx 3a/1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPABHEHUI

24

KonTponsHas pabora: "PannonanbHele
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIHMSA, CTTOCOOBI 3aaHus (DYHKIIUH.
B3aumHo o6paTHbIe QYHKIIHH.
Komnosunus ¢pyHkumii

26

I'padux dyakumun. DnemeHTapHbBIC
npeoOpazoBaHus rpaduKoB GyHKITUN

27

OO0nacTh onpeneneHuss © MHOYKECTBO
3HavueHni ¢yHkiuu. Hymu dyHkmm.
[TpoMexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKIIHH.
[Tepuoanueckue dpynkiuu. [IpomexyTku
MOHOTOHHOCTHU (DYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI (DYHKLIUH.
HauOoubliee u HauMeHblIee 3HAUYCHHUE
(GYHKIMU HAa TPOMEXYTKE

30

JIuHeitHas1, KBapaTH4Has U JPOOHO-
JTUHeWHas QYHKIUH

31

DeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOEHHE I'PaUKOB ITHX PYHKIHHA




DeMEeHTapHOE UCCIIEIOBAaHUE U

32 .
MOCTPOEHHE T'PAPUKOB ITHX PYHKIIHHA

33 Crenens ¢ 1enbIM MokasareneMm. bunom
Herorona

34 Crenens ¢ 1enbpIM MokasareneMm. bunom
HeroTona
CrenenHas GyHKIMS C HATypaJIbHBIM U

35 LeabIM NnokazareneM. E€ cBoiicTBa 1
rpaduk

36 Kontponbnas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTypaJIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 ApubMeTnuecknii KOpeHb HATYPATbHOU
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BbIPaKEHUH,
COJZIepKalIuX CTEIICHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKCHUH,
COJZIepKalIuX CTEIIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUI,
COJZIepKalIuX CTEIEHU U KOPHU
Wppannonansueie ypaBHeHHsA. OCHOBHBIE

42 METO/IbI PELICHHS] UPPALMOHAIBHBIX
YpaBHEHUH
Wppannonanssble ypaBHeHH. OCHOBHBIE

43 METO/IbI PELIECHHS] UPPALUOHAIBHBIX

ypaBHEHUH




Wppannonansuble ypaBHeHNUs. OCHOBHbBIE

44 METO/Ibl PELICHUS UPPALIMOHATIBHBIX
YpaBHEHUU

45 PaBHOCUIIbHBIE TIEPEXO/IbI B PELLICHUU
HMPpaIMOHAIIHBIX YpaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHAIIBHBIX YpaBHEHUHN

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HWPpAIMOHAIBHBIX YpaBHEHUN

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HPpAIMOHAIBHBIX YpaBHEHUN
CpoiicTBa u rpaduK KOpHs N-0i CTENeHH

49 KakK (YHKIIMH OOpaTHOU CTETICHH C
HaTypaJbHbIM [TOKa3aTelIeM
CaoiicTBa u rpaduK KOpHs N-0# CTETICHU

50 KakK (PyHKIIMH OOpPaTHOW CTETICHH C
HaTypaJbHBIM [TOKa3aTelIeM
KontponsHas padota: "CBolicTBa 1

51 rpaduK KOpHS N-Oi CTEICHH.
Wppanmonanbuble ypaBHEHUS"

52 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOICTBa

53 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

54 Crenens ¢ pallMOHAIBHBIM [TOKA3aTENEM U
e€ CBOMCTBA

55 [TokazaTenbHast pyHKIMA, €€ CBOHCTBA U

rpaduk




Hcnons3oBanue rpaduka GyHKIUN A5

56 . 1
pelIeHus ypaBHEHUH

57 Wcnonb3oBanne rpaduka GyHKINAN 115 1
peuleHus ypaBHEHUI
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
[TokazarenpHbie ypaBHeHUs. OCHOBHBIE

59 METO/IbI PEIICHHUS TIOKA3aTeTbHBIX 1
YpaBHEHUU
[Toxa3zaTenpHbIe ypaBHEeHUS. OCHOBHEIC

60 METO/IBI PEIICHUS TIOKa3aTeTbHBIX 1
ypaBHEHU U

61 Kontponbnas padota: "[loka3zarensHas 1
¢bynaknus. [TokazarenbHbie ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CoiicTBa jorapupma 1

65 JlecsiTuuHbIe U HATYpaIbHBIEC JTOTAPU(PMBI 1

€CATHYHBIE U HAaTypallbHbIE JIOTapU(MBI

66 1

67 [IpeoOpaszoBanue BbIpaskeHUH, 1
coJiepkaiux jgorapudmet

68 [IpeoOpa3oBanme BEIpaKEHUH, 1
coJieprKaiux Jorapudmel

69 [IpeoOpa3oBanme BEIpa)KEHUH, 1
coJieprKaiux Jorapugmel

70 Jlorapudmuueckast QyHKIM, €€ CBOWCTBA 1

U rpaduk




Jlorapudmuueckast QyHKIH, €€ CBOWCTBA

71
U Tpadux

7 Hcnons3oBanue rpaduka GyHKIUN A5
peuleHus ypaBHEHUI

73 Hcnons3oBanue rpaduka GyHKIUN A5
peuieHus: ypaBHEHUI
JlorapudmMuueckue ypaBHEHHUS.

74 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHEHHS.

75 OcCHOBHBIE METO/IbI PEILIEHUS
Jorapu(PMUIECKUX ypaBHEHUN
Jlorapudmudeckue ypaBHCHHS.

76 OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHI

77 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHM

78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(pMUUECKUX ypaBHEHHMA
KonTponsHast pabora:

79 "Jlorapudmuueckas QyHKITHS.
Jlorapudmuueckue ypaBHeHus"

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

81 CuHyc, KOCHHYC, TAHT€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCUHYC M apKTaHT'€HC

YHUCJIOBOIO aprymcHTa




ApKCUHYC, apDKKOCUHYC M apKTaHI'€HC

83 YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OTIpeieIeHue TPUTOHOMETPHUYECKHIX
(GYHKIMI 9UCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 OTIpe/ieNIeHue TPUTOHOMETPUUECKHUX
(yHKIMI 4HUCI0BOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE
(hopmyIibt

87 OCHOBHBIE TPUTOHOMETPUYECKHE
(hopmyIibt

88 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIsl

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyisl

90 IIpeoOpa3oBaHne TPUTOHOMETPUUECKUX
BBIPAKCHUH

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAKCHUHN

92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIPAKCHUHN

93 IIpeobpa3oBaHre TPUTOHOMETPHUUECKUX
BBIPAXKCHUI

94 Pemenune TpuroHoMeTpu4eCcKux
yYpaBHEHUH

95 Pemenune TpuroHoMeTpru4ecKux

ypaBHEHUH




Peurenne TpuroHOMETpUYECKUX

96 .
ypaBHEHUI

97 Pemenune TpuroHoMeTpruiecKux
YpaBHEHUU

08 Pemenue TpuroHoMeTpudecKux
YpaBHEHUU

99 Pemenune TpuroHoMeTprudecKux
YpaBHEHUU

100 Pemenue TpuroHOMeTpHUUECKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHHUS"
[TocnenoBarensHOCTH, CIOCOOBI 331aHUS

102 ocJIeI0BaTeILHOCTEN. MeTo
MaTeMaTH4eCKON MHAYKIIUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE

103 rocieaoBarenbHOCTH. McTopus ananu3a
0ECKOHEYHO MaJIbIX

104 ApudmMerrnueckast Iporpeccus

105 I'eomeTpudeckas mporpeccust

106 beckoneuHo yObIBaroIiasi reoMeTpuiecKast
nporpeccust

107 Cymma OeckoHEYHO yObIBaroIIen
TeOMETPUYECKON TIPOTPECCHH

108 JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.

Yucio e. (DopMlea CJIOKHBIX ITPOLICHTOB




JIMHENHBIN U SKCIIOHEHIMAIIBHBIA POCT.

109
Hucno e. Popmyna CI0KHBIX IPOLIEHTOB
Hcnonp3oBanue nporpeccuu uis

110 peuieHus peanbHbIX 3aa4 IPUKIIATHOTO
Xapakrepa

111 KonTtponsHas padoTa:
"[TocnenoBaTebHOCTH U TIpOrpeccun’”

112 HenpepriBHbIE (QyHKIINHM U UX CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI I'paKOB
byHKINNA

114 CpoiicTBa (hyHKIIMI HEMIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (h)yHKITUH HETIPEPHIBHBIX Ha
OTpe3Ke

116 MeTox UHTEPBAIIOB JUIsl PEIICHUS
HEPABCHCTB

117 MeTox MHTEPBAJIOB NI PELICHHUS
HEPABCHCTB

118 MeTox MHTEPBAJIOB [ PELICHMUS
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHNe CBOMCTB HENPEPBIBHBIX
GyHKUIUH U1 peleHus 3a1a4

121 [lepBas u BTOpas Mpon3BoAHbIE GYHKLIUU

122 Onpenenenne, reOMETPUYECKUI CMBICIT

MIPOU3BOJHOM




Omnpenenenue, GU3NIECKUN CMBICIT

123 3 1
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTelbHON K rpaduKy 1
GbyHKITIT

125 VYpaBHeHHE KacaTelbHON K rpaduKy 1
byHKIIMN

126 [Ipon3BoaHBIE AIIEMEHTAPHBIX QYHKIUIH 1

127 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN

128 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

129 [Tpou3BotHAS CYMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMIIO3HIIHH (DYHKITUI

130 [IpousBoiHasi CyMMBI, IPOU3BEACHHUS, 1
YaCTHOTO U KOMMO3ULIMH (DYHKIUI

131 Kontponbras padota: "[IponsBonnas” 1 1

132 [ToBTOpEeHUE, 0600IIECHNE, 1
cucTtemMaTu3anus 3HaHui: "YpaBuenus"

133 [ToBTOpEeHuE, 0600IICHNE, 1
cucreMarusanus 3Hanui: "Oyukuun"

134 Htoropas koHTpoOJIbHAs paboTa

135 Hrtoropas koHTpoOJIbHAs paboTa

136 [ToBTOpEHwMeE, O606IL[CHI:IC, 1
cUCTeMaTH3aIls 3HaHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

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

[IpuMeHeHne npon3BOIHOMN K
HCCIe0OBaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
HCcCIeA0BaHUIO0 (PYHKIIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

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

[Ipumenenre mpou3BOIHOM K
UccleoBaHuI0 (QYHKINI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
HCCIIeIOBaHUIO PYHKIIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

HaxoxnaeHue HanOOJIBIIET0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GyHKIMU Ha OTpe3Ke




Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOoIbIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIMM Ha OTpe3Ke

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIIMY Ha OTpe3Ke

12

Haxoxnenne HanOoOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBIBHON
(hyHKIIMM Ha OTpe3Ke

13

[Ipumenenue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMJTYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenue mpou3BOIHOM JIst
HAXO0XJICHUS HaWJIY4IEero peleHus B
MPUKIIATHBIX 3a/1a4ax

15

[TpumeHeHre NPON3BOAHON IS
OTIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOro (opMyIION Uil
rpadpukom

16

[Ipumenenre npou3BOIHOM JUIsS
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS




mpolecca, 3aJaHHOTo (GOpMyIION Min
rpaduKkom

17 Kowmmosunus hyHKImit

18 Komnozunust GpyHKImiz

19 Komnozunust GpyHKImiz

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

29 KonTtponsnas padota: "MccnenoBanue
(GYHKIMH ¢ TOMOIIBIO TPOU3BOTHOM"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO
MepBOOOPA3HBIX
[TepBooOpa3HbIe 1eMEHTapHBIX

24 ¢dbynaknuii. [IpaBuia HaxoXaECHUS
MepBOOOPA3HBIX
[TepBooOpa3HbIe NIEMEHTaPHBIX

25 ¢dbynaknuid. [IpaBuia HaxOXKaECHUS
MepBOOOPa3HBIX

26 Huterpan. ['eomerpuyeckuii cMbICI
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne Herotona-JleitOnura

08 Briuucnenue onpenenéHHOro HHTErpaia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHenne uHTETpaNa I

HaXO0XJACHUS IJIOMIaIeH TUIOCKUX PUTYP




[IpuMeHenue unTerpana s

30 HaXO0XJICHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
YpaBHEHUU

32 [Ipumeps! pemiennii AU pepeHnanbHbIX
YpaBHEHUU
MaremaTuueckoe MOAEIMPOBAHNE

33 PEATBHBIX MTPOIIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHHH

34 Kontponsras padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuueckne GyHKIUHN, UX
CBOMCTBA U rpaduKu

36 Tpuronomerpuueckne GyHKIUHN, UX
CBOMcTBA U IrpaduKu

37 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBa U rpaduKu

38 Tpuronomerpuueckue GyHKIUHN, UX
CBOMcTBA U IrpaduKu

39 Tpuronomerpuueckue GyHKIUHN, UX
CBOMCTBA U IrpauKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C OMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C OMOILBIO

TpHFOHOMCTpHHCCKOﬁ OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C OMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKHIX

43 ypaBHEHUH C TIOMOIIbIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44 Pemenune TpuroHoMeTprudecKux
HEPaBEHCTB

45 Pemenue TpuroHoMeTprUUECKHX
HEPaBEHCTB

46 Pemenue TpuroHOMeTpHUYECKHX
HEPaBEHCTB

47 Pemenune TpuroHoMeTpruuecKux
HEPaBEHCTB
KonTtponbras padota: "['paduku

48 TPUTOHOMETPUYECKUX (PYHKITUH.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcCHOBHBIE METOIbI PELLICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METOIbI PELICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METOIbI PEILICHUS
MOKa3aTeJIbHbIX HEPABEHCTB

59 OcCHOBHBIE METOJIBI PEIICHUS
MOKa3aTeJIbHbIX HEPAaBEHCTB

53 OCHOBHBIE METO/IBI PEIICHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

>4 JorapuMUIECKUX HEPABEHCTB
55 OCHOBHBIE METOIBI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB
56 OCHOBHBIE METOJIBI PEIICHUS
Jorapu(PMUIECKUX HEPABEHCTB
57 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
58 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
59 OCHOBHBIE METOIBI PEIICHUS
HPpalMOHAIEHBIX HEPABCHCTB
50 OcCHOBHBIE METO/IbI PEILICHUS
HppalMOHAIbHBIX HEPABEHCTB
61 I'pacdmyeckue MeToabl pereHus
HppalMOHANILHBIX YPaBHEHHM
62 I'padmyeckue MeTobl peleHus
HppalMOHANILHBIX YPaBHEHHM
63 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX YpaBHEHUN
64 I'padmyeckue MeTobl peneHus
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'padmyeckue MeToab! penieHus
Jorapu(MUYECKUX ypaBHEHHIHA
66 I'padmyeckue MeToabI peneHus
norapu(MUIECKUX HEPABEHCTB
67 I'padmyeckue MeTobl penieHus

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




68

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JOrapu(PMHIECKUX
YpaBHEHUU

69

I'padmyeckue MeTOIBI peleHUs
[I0Ka3aTeIbHbIX U JIOrapu(pMUUECKUuX
YpaBHEHUU

70

I'padmueckue MeToabl pereHus
MOKa3aTeIbHBIX U JIOTapU(PMHUUECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapu(pMUIecKux
HEPABEHCTB

72

KonTtponbHas padoTa:
"UppauroHanbHble, MOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTroOHOMETpHUecKas (OpPMbI 3aIUCU
KOMILJIEKCHOTO YHCIIa

74

KommuiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (hOPMbI 3aluCU
KOMILJIEKCHOTO YHCIIa

75

Apudmernueckue onepaiuu c
KOMITJIEKCHBIMU YHCIIAaMU

76

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMHU

77

I/I306pa>KeHHe KOMIIJICKCHBIX YHUCCJI Ha
KOOp,Z[HH&THOfI IIJIOCKOCTH




N300parkeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPJMHATHOM MIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oii crenenu
13 KOMILUIEKCHOTO Yucia

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMILJIEKCHOTO Yucia
[IpumeHeHre KOMITIEKCHBIX YHCeI JIs

81 petieHns pU3N4YeCKUX U reOMETPUIECKUX
3a/a4

82 KonTponsnas pabora: "KomriiekcHbie
gucna"

83 HatypanbHble 1 1ienbie yncia

84 HarypanbsHbie u 11e1s1e yncia

85 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LEJIBIX YUCell

86 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
LEJIBIX YUCell

g7 [IpuMeHeHre MPU3HAKOB AEITUMOCTH
mensix uncen: HO u HOK

88 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
mensix uncen: HO u HOK

89 [IpumMeHeHue MPU3HAKOB AEITUMOCTH
LEJIBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHne NpU3HAKOB AETUMOCTU

91 LENBIX YUCell: alroput™ EBkinuaa muis

peIICHHUA 3ada4 B HCJIbIX YHUCJIaX




92

KonTtponsnas padora: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHICTEMBI-
CIIE/ICTBHS

94

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

95

OCHOBHBIE METO/IBI PEMICHUS CUCTEM U
COBOKYITHOCTEW pallMOHaIbHBIX
YpaBHEHUU

96

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW MPPalMOHATIBHBIX
ypaBHEHU U

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHbIX
ypaBHEHUH

98

OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEH IOKa3aTelbHbIX
ypaBHEHUH

99

OcCHOBHBIE METOIBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(p)Mu4ecKux
YpaBHEHUH

100

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKUX
YpaBHEHUH

101

HpI/IMeHCHI/IC CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 U 3aJa4 U3




pa3nuyHbIX 00JacTeil HAYKHU U pPeabHOM
JKU3HHU, HHTEPIIpETaLs TOJTYy4CHHBIX
pe3yJIbTaTOB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaslbHOMN
YKU3HU, HHTEPIIPETALUs [TOJTYy4CHHBIX
pe3yJIbTaTOB

103

[IprMeHeHNne HEpPaBEHCTB K PELICHUIO
MAaTeMaTHYECKHUX 3a/1a4 U 3a]1a4 U3
Pa3IMYHbIX 00J1aCTe HAYKU U pealbHOMN
YKU3HHU, HHTEPIIPETALUS [TOJTY4CHHBIX
pe3yJIbTaToOB

104

KonTtponbHas padoTa: "Cuctemsr
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeIbHbIX U JIOTapU(PMHUUECKUX
ypaBHEHHIT"

105

PannonanbeHble ypaBHEHUS C
napameTpamu

106

PanmonanbHbIe HEpaBEHCTBA C
napameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamu

108

WppanmoHansHble ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMu

109

HppannoHalibHbIE CUCTEMBI C
napameTpamMu

110

Iloka3zarenbHble ypaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu




111

[loka3zarenpHble CUCTEMBI C TApaMeTpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C apaMeTpaMu

113

Jlorapudmuaecknue CUCTEMBI C
napameTpamMu

114

TpuroHomeTpuuecKkre ypaBHEHUS €
rapameTpamu

115

TpuroHomeTpudeckre HEPABEHCTBA C
rapameTpamu

116

TpuroHomMeTprIeCcKre CUCTEMBI C
rapameTpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYallUil C TOMOIIBIO YPaBHEHUH C
rnapamMmeTpamMmu

118

[TocTpoenue u uccnenoBaHue
MaTeMaTHYeCKUX MOJIENIel peabHbIX
CUTYaIUi C OMOIIBIO CUCTEM
ypaBHEHUH ¢ apaMeTpamu

119

ITocTpoenue u uccaeroBaHue
MaTeMaTH4YECKUX MOJIENEeN pealbHbIX
CUTYallUi C IOMOLIBIO CUCTEM
ypaBHEHUH C mapameTpamu

120

KonTtposneHas pabdoTa: "3anaun ¢
napaMmerpamu’

121

[ToBTOpeHnue, 060061IeHNE,
cUucTeMaru3anus 3Hauui: "YpaBHeHus"




122

[ToBTOpenue, 060061ICHNE,
cucTeMarusanus 3Hauui: "YpaBHeHus"

123

[ToBTOpEHue, 0600IICHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHUSI.
Cucremsbl ypaBHeHUI"

124

[ToBTOpenue, o6o0IICHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpeHnue, o6o0IICHNE,

"

cucreMaru3anus 3HaHui: "HepaBeHcTBa

126

[ToBTOpeHnue, 0600IICHNE,

"

cucreMaru3anus 3HaHui: "HepaBeHcTBa

127

[ToBTOpeHue, 0600IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoaHas
U e€ npumMeHeHue"

128

[ToBTOpEeHue, 06o0IICHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"

129

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

130

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTusanus 3Hanuii: "Murerpan u
€ro npuMeHeHue"

131

[ToBTOpEenue, 06061IeHNE,
cucreMarusanus 3Hanuii: "Oyukuun"

132

[ToBTOpeHnue, 060061IeHNE,
cucreMaru3anus 3Hanuii: "Oyukuun"




133 [ToBTOpenue, 060061ICHNE, 1
cucreMaru3aius 3Hanuii: "Oyuxknun"

134 Wrorosas koHTposbHas paboTa 1 1

135 Hrorosas koHTpoJbHAs paboTa

136 [ToBTOpEHME, O606HI€HI:I€, 1
cHUCTeMaTH3allHsl 3HAHUI

OBILIEE KOJIMYECTBO YACOB I10
1 136 10

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KVIACC
Koxa .
IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJibTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh MOHATUSMH: palMOHAIbHOE M JEWCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAsI U JIECSITUUHAs APOOb, TPOLIEHTHI
12 Boimonuate  apudmMernyeckue omepandd ¢ palloOHaJIbHBIMU U
' JeWCTBUTELHBIMU YHCITAMHU
13 BoimonHATe  mpUOMMKEHHBIE — BBIUMCIICHUS,  HWCIOJB3YSl  IpaBHIIa
' OKpYTJIEHUS, 1e1aTh PUKUIKY U OIICHKY pPe3yJIbTaTa BIUMCICHUN
OnepupoBaTh MOHATUAMU: CTENEHb C IIEJIBIM MOKa3aTeNeM, CTaHJapTHAs
14 (dopma 3anucu AEHCTBUTEIBHOIO YMCIIa, KOPEHb HATYypallbHOW CTENEHU;
' UCIOJb30BaTh NOAXOAAILYI0 (OPMY 3alMCU JEHCTBUTENBHBIX YUCEN JUIS
peleHus MPaKTUYECKUX 3aa4 U IPEICTaBICHUS JaHHBIX
OnepupoBaTh HNOHATHAMM: CHHYC, KOCMHYC M TaHI€HC IPOHM3BOJIBHOIO
1.5 yIila; MCIOJIb30BaTh 3allUCh IPOM3BOJIBHOIO yIJIa uepe3 oOpaTHbIe
TPUTOHOMETpUYECKHE (PYHKIIUN
2 VYpaBHEHUs U HEPAaBEHCTBA
OnepupoBaTh MOHATUAMU: TOXKJIECTBO, YPaBHEHUE, HEPABEHCTBO, LIEIIOE,
2.1 panMoHaIbHOE, UppanroHaIbHOe YpaBHEHHE, HEpPaBEHCTBO,
TPUTOHOMETPUUYECKOE YPABHEHUE
99 BbimonHATe npeoOpa3oBaHUS TPUTOHOMETPUYECKUX BBIPAKEHUH U
' pelaTbh TPUMrOHOMETPUYECKHE YPaBHEHHUS
BbInonHATe MpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U UPPALMOHATIBHBIX
2.3 BBIPQKEHUII W pellaTh OCHOBHBIE THUIBI MLEJbIX, PAlMOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB
54 [IpuMeHsATh ypaBHEHUS W HEPAaBEHCTBA JUISl PEIICHUS MaTeMaTH4ECKHUX
' 3aJa4 ¥ 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U pealbHON )KU3HU
MojenupoBaTh peajibHble CUTyallUd Ha S3bIKE aureOpbl, COCTaBIATH
2.5 BBIpaXKEHHUs, YpaBHEHUS, HEPABEHCTBA 110 YCIOBUIO 337a4M, UCCIEI0BAThH
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM amrapara anreOpbl
3 OyHKIMH U TpaduKu




OmnepupoBaTh MNOHATUSAMH: (YHKIMA, CIOCOOBI 3akaHus  (DyHKIHH,

3.1 o0nacTe oOmpeneNeHusi W MHOXECTBO 3HAUYeHUH (QYHKIUH, Trpaduk
(GbyHKIMHU, B3aUMHO 00paTHBIE (PYHKIHH
3.9 OnepupoBaTh MOHATHUSAMH: YETHOCTh M HEYETHOCTh (DYHKIMH, HYITH
' (GyHKIUH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Hcnonb3oBath rpaduki QyHKIMIA U1 PELICHNs ypaBHEHUN
34 Ctpouth W uuTaTh TpaQuKH JHHEHHOW (YHKIUH, KBaIPaTHIHOU
' (GyHKIMHU, CTENEHHON (QYHKIIMH C IeITBIM NOKa3aTeneM
Wcnonb3oBate rpaguku (GyHKOUE A8 HCCIEIOBAaHUS IPOLECCOB U
35 3aBUCHUMOCTEH MpH pPELIeHUM 3a7ad U3 APYruX Y4eOHBbIX NMPEAMETOB U
' peaJibHOM  JKM3HM, BbIpaXaThb (QOpPMYIaMH 3aBUCUMOCTH  MEXIY
BEJTMYNHAMH
4 Hauana matemaTnyeckoro aHanmsa
41 OnepupoBaTh MHOHATHUSIMU: TIOCIEIOBATEIbHOCTh, apudmernyeckas u
' reoMeTpHuuecKkas Mporpeccun
OnepupoBaTh MOHATHSAMH: OECKOHEUHO YOBIBaloOIlasi reoMeTpuyYecKas
4.2 mporpeccus, cymMmma O€CKOHEYHO YOBbIBalollell TeOMEeTpUYECKOU
IIporpeccun
4.3 3amaBaTh MOCJIEIOBATEIHFHOCTH PA3IMYHBIMH CTIOCOOaMH
44 Hcnonb3oBaTh CBOMCTBA MOCIEIOBATEIBHOCTEH W TPOTPECcCUid IS
' pelleHys peabHbIX 33aa4 IPUKIIaJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OmnepupoBaTh NOHATUAMHI: MHO>KECTBO, ONIEPALIUU HaJl MHOKECTBaAMU
Hcnonps3oBaTh TEOPETUKO-MHOKECTBEHHBIM —ammapar Juii  ONMCaHUs
5.2 peabHBIX IPOLIECCOB U SIBJICHUH, IPU PEILICHUH 3a/1a4 U3 IPYTUX y4eOHbIX
IIPEIMETOB
5.3 OnepupoBaTb  MOHATUAMHU:  OINpENENEHUE, Teopema,  CIEICTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon N
IIpoBepsiemble npeagMeTHbIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
NpoOBepPsIeMOro .
00pa3oBaTeJLHOM MPOrPaMMBbI CPeIHEro 001Iero 00pa3oBaHus
pe3yJabTaTa
1 Uucna ¥ BEIYMCICHUS
OmnepupoBaTh HOHATHAMM: HATypajbHOE, LEJI0€ YHCIO; HCIOIb30BaTh
1.1 MPU3HAKK JETMMOCTH LENBIX YHUCEN, Pa3JIoKEHHE YHucla Ha MpPOCThbIe
MHO>KUTEINH JUI pelIeHus 3a1a4
1.2 OmnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHAIBHBIM MOKa3aTeIeM




1.3

OmnepupoBaTh MOHATUSAMHU: JIOTapU(PM UHCIIa, IECITUYHBIE U HATypaJlbHbIC
Jorapupmbl

YpaBHEHUS U HEPABEHCTBA

2.1

[IpumensaTs cBoiicTBa CTENEeHU Ui NPeoOpa3oBaHUSl BbIPAKEHUI,
OIIEPUPOBATh IOHATUSAMHU: IIOKA3aTEIBHOE YpPAaBHEHHE M HEPABEHCTBO;
peniaTb OCHOBHBIE THIIBI [IOKA3aTEJIbHbIX YPABHEHUN U HEPABEHCTB

2.2

BemonsATe npeoOpa3zoBaHUS BBIPAKCHHN, COJEpPKAIUX JIOTapu(MBI;
OTIEpUPOBATh MOHATUSAMU: JIOTAPUPMUUECKOE YPAaBHEHUE U HEPABEHCTBO;
pelaTb OCHOBHBIE TUIIBI JIOTAPU(PMHUUECKUX YPAaBHEHUI 1 HEPABEHCTB

2.3

Haxonuts penienus npocTelmx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OnepupoBaTh NOHATUSAMU: CUCTEMA JJMHEWHBIX YPAaBHEHUH U €€ PEIlIEeHNUE;
HCIIONBb30BATh  CUCTEMY JIMHEWHBIX  YPaBHEHWM I PELICHUsA
MIPAaKTHUYECKUX 3a/1a4

2.5

Haxomute  pemieHuss OpOCTEWINIMX  CHCTEM W COBOKYIHOCTEH
palOHAIBHBIX YPABHEHHUI U HEPABEHCTB

2.6

MonenpoBaTh peajibHble CHUTYyallUd Ha S3bIKE aireOpbl, COCTaBIATh
BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA M CHCTEMBI 110 YCIOBHIO 3aJa4H,
HCCIIEI0BATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHMEM arrapaTa ainreopsl

OyHKIUU U TpaPuKu

3.1

OnepupoBaTh TOHATHSIMHU: TEPHOANYECCKAS (QYHKIHS, TPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, TOYKH SKCTpeMyMa (QyHKIIUH, HAauOOJIbIIee U
HaMEHbIIIee 3HAYCHUSI PYHKIIMH Ha MPOMEXKYTKE; UCTIOIB30BATh MX IS
uccruenoBanus GYHKINH, 331aHHON TpaprKOM

3.2

OnepupoBaTh MOHATHAMHU: TpadUKH MOKa3aTeIbHOMN, TOTapu(PpMUUIECKON U
TPUTOHOMETpUUECKUX (DYHKUMN; H300pakaTh KX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOJIb30BAaTh ISl PELICHUS] YPAaBHEHHM U HEPABEHCTB

3.3

N300paxxaT Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKd JIMHEHHBIX
YpaBHEHUH U MCIOJIB30BaTh WX U1 PEUIEHHUsS CHCTEMbl JIMHEHHBIX
ypaBHEHUH

3.4

Hcnonb3oBate rpadguku (YHKIUE A7 HUCCIENOBAaHUS IPOLIECCOB U
3aBUCHUMOCTEH U3 APYrUX YUCOHBIX TUCIUIUIMH

Hauana maTemaTnyeckoro aHanmsa

4.1

OHepI/IpOBaTL NOHATHUAMU:  HCIPCPbIBHAA (I)YHKI_II/IH, IMPpON3BOAHAA
(I)YHKI_II/II/I; HCIIOJIB30BATh FCOMeTpI/I‘leCKI/Iﬁ 151 (I)I/ISI/ILIGCKI/II‘/’I CMBICJI
HpOHSBO,[[HOfI JUI PECIICHUS 3a1a4

4.2

Haxoauts IMPON3BOAHLIC QJICMCHTApPHBIX (bYHKHHﬁ, BBIYUCIIATH
MNPpOU3BOJHBIC CYMMEI, IPOU3BCACHUA, YACTHOI'O (bYHKLII/Iﬁ

4.3

Hcnonbs3oBaTh  MPOM3BOAHYIO JJIS  MCCIENOBAaHUSA  (DYHKIMM  Ha
MOHOTOHHOCTb M 9KCTPEMYMbI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K
MOCTPOEHHIO IPahuKOB




Hcmons30BaTh MPOU3BOJHYIO UId HAXOXICHUA HAWJIIY4YIICTO PCUHICHUSA B

44 MIPUKIIAHBIX, B TOM YHCJIE COLIMAIIBHO-OKOHOMUYECKHUX, 3aa4ax

45 OnepupoBaTh MOHATHUSAMH: NEpBOOOpa3Hasi M HMHTErpal;, IOHUMATH
' TeOMETPUIECKU M (PU3MUYECKHI CMBICT HHTETpajia

46 Haxomute mepBooOpa3Hble 3J€MEHTapHBIX  (DYHKIMHA, BBIYUCIATH
' uHTerpat o Gopmyie Hetorona — Jleiibuuia

4.7 Pemrars npukiiagsele 3a1a4u, B TOM YHACIIE COLMAIIBHO-3KOHOMUYECKOTO U

(bHU3U9IecKOro XapakTepa, CpeJICTBAMU MaTEMaTHIECKOTO aHAJIN3a




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Yucna v BIYKMCICHUS
Pannonanbupie uyncna. OOBIKHOBEHHBIE M JIECATUYHBIE JpOOH, TMPOIEHTHI,
OeCKOHEUYHbIe  MepHoauYeckue  Jpobu.  ApudMeTHyeckue  onepauuu ¢
1.1 | pauvMoHaJBHBIMHM YHCIAMHM, MPEOOpPa3OBaHUS YUCIOBBIX BbIpaxeHHi. [Ipumenenue
npobeil M IMpOLEHTOB JJs pelleHUs NMPHUKIAJHBIX 3a/1ad U3 Pa3IuYHbIX OTpaciei
3HaHUHM U PEATBHOM KU3HU
HevictButenbHble  4yucaa.  PalMoHanbHblE W UpPpAlMOHAIBHBIE  YHCIIA.
1.2 | Apudmernueckue omepanuu C JICHCTBUTENHHBIMU YHcIaMH. [IpuOmmKEHHBIE
BBIYMCIICHUS, IPaBUiIa OKPYIJIEHUs, TPUKHUIKA U OLIEHKa pe3yibTaTa BHIYMCICHUIN
Crenenp ¢ 1ensiM mokazarenem. CranmapTHas (opma 3amucu JACHCTBUTEIHHOTO
1.3 | wuyucna. Mcnons3oBanue noaxojsmield (GopMbl 3allUCH JEHCTBUTENBHBIX YUCEN IS
peleHus MPaKTUUECKUX 3a1a4 U IPEICTaBICHUS JaHHBIX
14 ApubdmMeTnuecknii KOpeHb HaTypaidbHOU cTereHu. JleiicTBust ¢ apudmeTnyecKuMu
' KOPHSIMU HaTypaJlbHOM CTENeHU
15 CuHyc, KOCMHYC M TaHIEHC 4YMCJIOBOIO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
apKTAaHI'€HC YHCIIOBOTO apryMeHTa
2 VYpaBHEHUS U HEPAaBEHCTBA
2.1 TosxecTBa v TOXKAECTBEHHBIEC MPE0Opa30BaHMS
99 IIpeo6pazoBanue TPUTOHOMETPUUYECKHX BBIPa)KEHUM. OcHOBHBIE
' TPUTOHOMETpUYECKHE (HOPMYIIbI
53 VYpaBHeHHe, KopeHb ypaBHeHMsA. HepaBeHCTBO, pelleHHEe HepaBeHCTBAa. MeToj
UHTEPBAJIOB
2.4 | Pemenue LenblX U JpOOHO-pallMOHANIBHBIX YPaBHEHUN U HEPABEHCTB
2.5 | Pemenue uppanoHaJbHBIX YPaBHEHUI U HEPABEHCTB
2.6 | PemeHue TPUTOHOMETPUYECKUX YpaBHEHHM
57 IIpumeHeHre ypaBHEHMI U HEPABEHCTB K PEIICHUIO0 MATEMAaTUYECKUX 3a/1ad U 3a/1a4
' U3 pa3InYHbIX 00JIacTe HAyKU U pealbHOM KU3HU
3 OyHKIMH U TpaduKH
31 Oynkius, cnocoObl 3amanus ¢yHKiuH. I'padux ¢yHkumu. B3aumsao ob6parHbIe
' GyHKIUH
3.9 OO6nacte ompeneneHUs M MHOXKECTBO 3HaueHud ¢yHkuumu. Hymm QyHkum.

[TpomexyTku 3HAKOTIOCTOSTHCTBA. YETHBIE U HEUETHBIE (DYHKITUN




33 CrenenHas ¢GyHKIHS ¢ HATYpAJILHBIM H LIEIBIM TIOKa3areneM. E€ cBoiicTBa u rpaduk.
' CoiicTBa u rpaduk KOpHs N-0ii cTeNeHn
3.4 TpuronomeTpuyeckasi OKpyKHOCTb, ONPEICICHUE TPUTOHOMETPUYECCKUX (DYHKIIUN
' YHCIIOBOTO apryMEHTa
4 Hauana matemaTnyeckoro aHanusa
41 [locnenoBarenbHOCTH, CIOCOOBI 3a/JaHus IOCIEAOBAaTEIbHOCTEH. MOHOTOHHBIE
' HOCIIEI0BATEIBHOCTH
Apudpmernueckass W TeOMETpHYECKass Mporpeccuu. beckoHewHo yObIBaromias
4o | TEOMETPHYECKas MPOrpeccus. CyMma OeCKOHEYHO YOBbIBAIOLIEH I'eOMeTpUUYECKOM
' nporpeccun. Dopmyna CI0XKHBIX HPOLEHTOB. Vcmosb3oBaHME Mporpeccuu JUist
peleHus pearbHBIX 33a49 IPUKIAIHOTO XapaKTepa
5 MHoxecTBa 1 JIOTUKa
MHuoxecTBO, omepanuyd Haj MHOXecTBamH. [[uarpammer Ditiepa — Benna.
5.1 | IlpumeHEeHHE TEOPETUKO-MHOXKECTBCHHOTO armapara Ui ONHMCAHHUS PeaTbHBIX
MIPOIIECCOB | SIBJICHUH, PU PEIICHHUH 3a/1a4 U3 IPYTUX YIECOHBIX MMPEIMETOB
5.2 | Ompenenenue, Teopema, CIEACTBHE, T0KA3aTEIHCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAEPKAHUS
1 Umucna u BIYUCIIECHUS
1.1 Harypanbnbie u uensie yrcina. [Ipu3Haku 1e1MMOCTH 1eNbIX YHCeT
1.2 CreneHb ¢ paliMoHaIbHBIM MOKa3ateseM. CBOMCTBA CTEIICHU
1.3 Jlorapudwm uncna. JlecaTuuHbie M HATYpaAJIbHBIC JIOTAPU(OMBI
2 YpaBHEeHHS 1 HEPaBEHCTBA
2.1 [IpeoOpazoBaHue BBIpAKEHUN, COICPIKAIINX JTOTAPHPMBbI
99 [IpeoOpaszoBanue BhIpaKEHUH, COAEPIKAIIUX CTENIEHH C PAIlMOHATIBHBIM
' IOKa3aTejeM
2.3 [Ipumepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS! U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEPAaBEHCTBA
26 CucreMbl NHHEWHBIX ypaBHEHUU. PeleHne NPHUKIATHBIX 337ad C I[OMOIIBIO
' CUCTEMBI JIMHEWHBIX YPAaBHEHUN
2.7 CucTeMbl 1 COBOKYITHOCTH PaIlMOHATIBLHBIX YPABHEHUN U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHMI, CUCTEM M HEPABEHCTB K PEHICHUI0 MaTEeMaTHYECKUX
' 3a/1a4 U 3a/1a4 U3 Pa3IUnIHbIX 00JIacTel HayK! U peallbHOM KU3HU
3 OyHKIMK U TpaduKu




Oynakius. Ilepuognueckne ¢ynkuuu. [TpomMexyTkKn MOHOTOHHOCTH (DYHKITHH.

3.1 MakcumMymbl 1 MHUHUMYMBI (GyHKUuu. HawnOoibiee n HanMeHbIlee 3HAYECHUE
(GyHKIMU Ha TPOMEXKYTKE

3.2 Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U rpaduKu

3.3 [Toxa3zaTtenpHas u norapudmudeckas GyHKINN, IX CBOWCTBA U TPaPUKH

3.4 Hcnons3oBanue rpadukoB GpyHKIMIA 47151 peIIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM
Wcnonp3oBanne rpadukoB QyHKOMNA UIS  HMCCICNOBAaHUS  IPOIECCOB U

3.5 3aBUCHUMOCTEH, KOTOpPbIE BO3HUKAIOT NPU PEUICHUM 3a/lad W3 JIPYTUX Y4eOHBIX
MIPEAMETOB U PEATLHOM )KU3HU

4 Hauana matemaTnyeckoro aHanmsa

4.1 HenpepriBHble pyHKIIMN. MeToa HHTEPBAJIOB /7Sl pEILIEHHs] HEPAaBEHCTB

4.2 [IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3MUECKUN CMBICT IPOU3BOIHOMN

43 [IpousBonHbie sneMeHTapHbIX (QyHKIUNA. POpMyIbl HAXOXKIEHHUS MPOU3BOJHOM

' CYMMBI, IPOU3BEJCHUS U YACTHOTO (YHKIIMMA

[IpumeHeHre NPOU3BOJHONW K HCCIENOBAHUIO (PYHKUMH HAa MOHOTOHHOCTh H

4.4 skcTpeMyMbl. Haxoxaenrne HanOoIbIIero 1 HaMMEHbILIEro 3HaYeHUs! PYHKUINUN Ha
OTpe3Ke
[IpuMeHeHue Nporu3BOJHOM U1 HAXO0KICHHSI HAUIy4YIIEero PEIeHNs B IPUKIIaIHbIX

4.5 3a/auax, I OMNpEACIICHUs CKOPOCTH Iporiecca, 3aJaHHOTO (OPMYIOW WM
rpadukoM

4.6 [TepBooOpa3nas. Tabmuiia mepBooOpa3HBIX

4.7 HHuterpain, ero reomeTpuueckuii 1 GU3NIECKUN CMBICI. BhIYucieHre naTerpaa mo

dbopmyne Hetotona — JleitOanma




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl Cpe/IHero od1Iero
o0pa3zoBaHus

Bnagenue merogamMu J10Ka3aTenbCTB, aJrOPUTMaMHU pEIIEHUS 3ajady;
yMeHHE (OPMYIUPOBATH M ONEPUPOBATH MOHATUSIMH: OIpEAEICHHE,
akcuoma, TeopeMa, CIIEJCTBUE, CBOMCTBO, NpPHU3HAK, J10Ka3aTeJIbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKHU; IPUMEHAThH UX; YMEHHUE (POPMYIUPOBAThH
o0paTHOE W MPOTUBOIMOJIOKHOE YTBEPXKACHHUE, MPUBOJIUTH MPUMEPHl U
KOHTPIPUMEPBI, HCHOJIb30BaTh METOJI MaTeMaTHU4ecKON WHAYKLUU;
MPOBOJUTH JIOKa3aTeJbHbIE PACCY)KICHHUS TMpU pPEIIeHUH 3ajad,
OIICHUBAaTh  JIOTMYECKYIO0 MpPaBWJIBHOCTh  pACCYKJIECHUN; yMEHHUE
ONEPUPOBATH MOHATUSIMHU: MHOXECTBO, IOJMHOMXECTBO, ONEPALMH Hal
MHO>XECTBAMM; YMEHHE HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmapar JJisl OMCaHUs pealbHbIX IPOLECCOB U ABJICHUN U MPU PEILICHUN
3a/a4, B TOM YHCJIE€ U3 JAPYrUX Y4eOHBIX NPEIMETOB; YMEHHE
OTIepUpOBaTh MOHATUAMHU: Tpad, CBA3HBIN Tpad, AepeBo, UKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaThb U OIUCHIBaTh TIpadbl pa3IMYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune ONICpHUpOBaTh NOHATHUAMMU: HATYpPAJIbHOC 4YHCJIO, LEJI0C YHCIIO,
CTCIICHDb C LCJIBIM IIOKA3aTcjIEM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD
C panrnoHaJIbHbBIM IIOKa3aTcJIEM, CTCIICHDb C I[eﬁCTBHTeHBHLIM
IIOKAa3aTcCJICM, norapn(bM quciia, CHUHYC, KOCHUHYC N  TaHI'CHC
IIPOU3BOJIBHOTO YHUCIIA, OCTATOK 110 MOAYJII0, palMOHAJIBHOC YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HATYypaJIbHBIX, O CIbIX,
palOHAJIbHBIX, JEHCTBUTEIBHBIX qucell; yYMCHHC  HUCIIOJIb30BATb
IMPU3HAKHU AOCIIMMOCTH, HauMEHBIIHH O6II.[HI>'I JACIUTCIIb U HAMMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCIICHUU 3a1a4; 3HAKOMCTBO C
Pa3INIHBIMHA IIO3MIMMOHHBIMHA CUCTEMaMH CUHNCJICHHA, YMCHUC
BBHINIOJIHATh BBIUMCJICHHE 3HAYCHUH U Hp606pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco
CTCIICHAMHN H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJIBHBIX

BLIpa)KeHHfI; YMCHUC OIICPHUPOBATH HNOHATUAMMU: IMOCICAOBATCIIBHOCTD,




apupMeTHIeCcKast IpOTrpeccusi, FreoMeTprIecKas porpeccus, 0eCKOHEUYHO
yObIBaroIasi ~ TeOMETpHYecKass  MpOrpeccHs; yMEHHE  3aJaBaTh
MOCIIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO PEKYPPEHTHBIX (PopMyIT;
YMEHHE OIEPUPOBATH NOHSTUSAMU: KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE
KOMIUIEKCHBIE YK CIa, MOJYJIb M apTYMEHT KOMIUIEKCHOTO YHuciia, opma
3aMcHU KOMILIEKCHBIX 4Hcel (FeoMeTpudecKasi, TPUTOHOMETPUYECKas U
anreOpandeckasi); yMeTb HPOU3BOAUTH apU(PMETHUYECKUE ICHCTBUA C
KOMIUIEKCHBIMH ~ YHCIIaMH;, TPUBOJUTH TPUMEPHI  UCIIOJIB30BaHUS
KOMIIJIEKCHBIX YHCEJl; ONEepUpOBaTh MOHATUSAMU: MaTpuua 2x2 u 3x3,

ONIPCACIINTCIIb MaTPHUIIbI, FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OITPCACIIUTEIA

YMeHue onepupoBaTh MOHATUSMHU: palliOHAIbHbIE, HppalMOHANIbHBIE,
MoKa3aTeJbHble, CTENEHHbIE, Jorapu(MHUuecKue, TPUTOHOMETPUUECKHE
YpaBHEHUS W HEPaBEHCTBA, HUX CHUCTEMbl; YMEHHE OIEpUpPOBAThH
MOHATHSIMH: TOXJIECTBO, TOXKJIECTBEHHOE NMpeoOpa3oBaHUe, ypaBHEHUE,
HEpPaBEHCTBO, CHCTEMa YpPaBHEHHUH M HEPABEHCTB, PaBHOCHIILHOCTD
ypaBHEHUI, HEPABEHCTB U CHUCTEM; YMEHHE peuiaTb YypaBHEHHS,
HEpPaBEHCTBAa W CHUCTEMBbI C TOMOIIBIO PA3IMYHBIX MPUEMOB; pEIIaTh
yYpaBHEHHUS, HEPABEHCTBA U CHCTEMBl C TIapaMeTpoOM; TPUMEHSTh
yYpaBHEHUS, HEPABEHCTBA, UX CUCTEMbI Ul PELICHUS MaTeMaTUYeCKUX

3a/lav U 3aJia4 U3 pa3JINIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue omnepupoBaTh MOHATHAMH: (GYHKIHS, YETHOCTH (YHKIIHH,
HEPUOJUYHOCTh (PYHKIUU, OTPAHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIMH, 3KCTpeMyM (pyHKIMHU, HauOobllIee U HaMMEHbIIee 3HAYeHUs
(GYHKIIMHM Ha TPOMEXKYTKE, HEpepbIBHAS (PYHKIMS, aCUMIITOTHI Tpaduka
(GyHKIMH, TIepBasi ¥ BTOpas MpOU3BOAHAA (DYHKIIUU, TEOMETPUUECKUIA U
(u3nueckuif CMBICIT TMPOU3BOJHON, MepBoOOpa3Has, OmpenenEéHHbIN
UHTETpall; yMEHUE HaXOJUTh ACUMNTOTHI rpaduka (QyHKIUU; yMEHUE
BBIYMCIISITH IPOU3BOJHBIE CYMMBI, TIPOU3BEACHHS, YACTHOIO H
KOMITO3UIIMHN (PYHKIUN, HAXOJUTh YpaBHEHHE KacaTeNbHOW K Trpaduky
(yYHKIMHM; yMEHHE HaXOAWTh MPOU3BOJHBIC AIEMEHTAPHBIX (DYHKIHIL;
YMEHHME HCIOIb30BaTh MPOU3BOAHYIO ISl HCCIEeNOBaHUS (DYHKIIHIA,
HaXOJWTh HAaWOONBIINE U HAaUMEHBIINE 3HAYeHUS (YHKIHHI; CTPOUTH
rpaduky MHOTOYJICHOB C HMCIIOJI30BAHHEM ariapara MaTeMaTH4ecKoro
aHallM3a; TPUMEHATHh TPOU3BOIHYIO IS HAXOXICHHS HAWTY4IIEro
peuleHuss B NPUKJIAJAHBIX, B TOM YHUCJIE COLUAIbHO-DKOHOMUYECKUX W

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOAUTh IIOoImaanu 1 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; NPpUBOAUTL MPUMCPBI MATECMATHYCCKOI'0 MOJCIMPOBAHUA C

oMoIIbI0 U depeHInaTbHBIX YpaBHEHUN

YMeHue omepupoBaTh MOHATHSAMH: Tpaduk GyHKUUH, OOpaTHAs
GbyHKIMs, KOMITO3UIMS (DYHKIMW, JWHEHHAas (YHKOWSA, KBapaTHYHAs
byHKIMS, paroHaibHast byHKUMS, CTETEeHHAas byHKIWMS,
TPUTOHOMETpHUYECKHE (YHKIUH, OOpaTHbIE TPUTOHOMETPHUYECKHE
GyHKIMU, TOKa3aTenbHas W Jorapugmuyeckas QYHKIUH, YMEHHE
CTpPOUTHh Tpa@UKH H3YyYEHHBIX (DYHKUMMN, BBINOJHATH MPeoOpa3oBaHUs
rpadukoB GYHKUUH, HCIOJIB30BaTh I'padUKU JUIsl U3yYEHHS IPOLIECCOB U
3aBUCHUMOCTEH, MIPU PELICHUH 3aJa4 U3 JIPYrMX Y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON JKU3HM; BbIpaxaTh (OpMyJilaMU 3aBUCHMOCTH MEXY
BEJTMYMHAMM; UCTIOJIb30BaTh CBOMCTBA U TpaduKu PYHKUUN 715 pelIeHUs
ypaBHEHUH, HEpaBEHCTB W 3aJady C NapaMeTpaMu; H300pakaThb Ha
KOOPAMHATHOM IIJIOCKOCTH MHOYKECTBA PEIICHUN YPaBHEHU N, HEPABEHCTB

" UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJjaud Pa3HbIX TUIOB (B TOM 4YHCIE Ha
MPOLIEHTHL, JOJIM U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAPOB U
yCIyT, HAJIOTH, 331a4d U3 00JIaCTH yIPaBJICHUS INYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATh BBIPAKECHUS, ypaBHEHHs, HEPaBEHCTBA U HX
CUCTeMBbl IO YCJIOBHIO 33Ja4y, MCCIEA0BATh MOJIYYEHHOE pEeUIeHUE U
OIICHUBATh IMPABAONOJIOOHOCTh PE3YAbTATOB; YMEHHE MOJEINPOBAThH
pealibHbIE CUTYallUd Ha SI3bIKE MATEeMaTHKH; COCTABIISITH BBIPAXKEHUS,
yYpaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMbl [0 YCJIOBHIO 3a/adyH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM arlapara

anreOpbl, UHTEPIPETUPOBATH OTYYSHHBIN PE3ybTaT

YMeHue onepupoBaTh NOHATHAMU: cpeiHee apu(pMeTHUeCKoe, MEHaHa,
HauOoJIbllIee U HAUMEHbILIee 3HaYeHUs, pa3Max, JUCIIepCusi, CTaHAapTHOE
OTKJIOHEHHUE YHMCIOBOTO HabOpa; yMEHUE U3BJIEKAaTh, UHTEPIPETUPOBATD
UH(pOpMaLUIO, IPEJICTABICHHYIO B Ta0JIMIaX, HA TMarpaMMax, rpadukax,
OTpaXKarollyro CBOICTBA pEaJIbHBIX ITPOLIECCOB U ABJIEHUH; NPEJCTABIIATh
UHPOpMALIMIO C T[OMOINbIO TabNUIl W JMarpamm; HcCCIeloBaTh
CTaTUCTHYECKHE JIaHHBbIE, B TOM YHCIE C MPUMEHEHUEM TpapuuecKux
METO/JIOB U AJIEKTPOHHBIX CPEJICTB; IpaMueCKH UCCIETI0BATh COBMECTHbIE
HaOJIOIGHUST C TIOMOINBIO JarpaMM pacCeMBaHMs M JIMHEWHOM

perpeccuun




YMeHue OInepupoBaTh IOHATHUSAMM: CIy4alHBI ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIYYAHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOATHOCTh C HCIOJb30BaHUEM TIpaUUeCKUX METOJOB; MPUMEHSTH
(GopMyNBI CIOXEHUSI U YMHOXXEHHS BEPOSTHOCTEH, (OPMYIy IMOJIHOM
BEpOSATHOCTH, hopmyiny beprymmm, komOuHaTOpHBIE (PAaKTHI U HOPMYITHI;
OLICHUBAaTh BEPOSITHOCTH PEANBHBIX COOBITUH; YMEHHE OIEpUPOBAThH
HNOHIATUSIMU: CllydallHasi BEJIUYMHA, paCIpE]esIeHue BEpPOSTHOCTEM,
MaTeMaTH4eCcKoe OKUJaHWe, AMCIEPCUs] U CTaHAApTHOE OTKIOHEHHE
CllydallHOM BENMYMHBI, (YHKUMU paclpelesieHuss U IJIOTHOCTH
PaBHOMEpPHOTO, TIOKA3aTeJIbHOIO M HOPMAJIBHOTO PACIPEICIICHMI;
YMEHHME HCII0JIb30BaTh CBOMCTBA M3YyYEHHBIX pACHpENeNeHuNd Juis
pelIeHns 3ajla4; 3HaKOMCTBO C TOHSATUSMHU: 3aKOH OOJBIINX YHCE,
METO/Ibl BBIOOPOYHBIX MCCIEAOBAHUN; YMEHHE HPHUBOJIUTH MPHUMEPHI
MPOSIBJIEHUSI 3aKOHA OOJBIIMX YHCEN B MPHUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSX; YMEHUE ONEPUPOBATH MOHATUSIMU: COUETaHHE, IEpECTaHOBKa,
YUCJIO COYETAaHWH, YUCIO TIEPEeCTaHOBOK, OMHOM HbIOTOHA, yMeHme
MPUMEHATh KOMOMHATOPHBIE (DAKThI U pacCYKIACHUS AJIs pEILICHUs 3a/1a4;
OLICHUBATh BEPOSTHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BEPOSITHOCTHYIO MOJIENIb M MHTEPIPETUPOBATH MOIYYCHHBIN PEe3yabTaT

YMenue omnepupoBaTh MOHATUSAMH: TOYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jy4, BEJIMYMHA yria, IUIOCKUI yroi,
NBYTPaHHBIA Yroj, TPEXIPaHHBIM yroy, CKpelIUBalolIuecs MpsMbIe,
NapajuieIbHOCTh U MEePHEHAUKYISIPHOCTh MPSMBIX U TJIOCKOCTEH, yrou
MEXAY MPSMBIMH, YroJl MEXIy NPSAMOW M TJIOCKOCTBIO, YTOJ MEXKIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKU JI0 TIOCKOCTH, PACCTOSIHUE MEXIY
IPSIMBIMHU, PACCTOSIHHE MEXAY IUIOCKOCTSIMH; YMEHUE UCTIOIb30BaTh MpU
pellieHnu 3a7ad u3ydeHHble (akThl U TEOPEMBbI TUIAHUMETPHUH;, YMEHHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHUpPA; CTPOUTH
MaTe€MaTUYeCKHEe MOJENIHU C MOMOIIbI) T€OMETPHUUYECKUX MOHATUH U

BCJIIMYHMH, PCIIATh CBA3aHHBIC C HUMHW MTPAKTUYCCKUC 3aJa9n
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YMeHue onepupoBaTh MOHATUSAMU: IJIOMIAAL (GUTYpbI, 00BEM (uUrypHI,
MHOTOI'paHHMK, MPaBUIIbHBI MHOTOTPAHHUK, CEYEHUE MHOTOI'paHHHKA,
KyO, mapajuienenumnen, mpusMa, NupaMpaa, (Gurypa U IMOBEPXHOCTb
BpallleHusl, UWIMHIP, KOHYC, Iap, chepa, miomanb cepsl, MiIomaib
MOBEPXHOCTU TNHUPAMU[BI, MPHU3MBI, KOHYCa, IHIUHApa, 00bEM Kyoa,

OpsAMOYT'OJIbHOTO IMapajuiejiICnvIiicaa, mupamMuabl, IPHU3MbI, LHUIWHIpPA,




KOHYCa, IIapa, pa3BEPTKA IOBEPXHOCTH, CCUYCHMs KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WIM OCHOBAHHUIO, CEYEHHUE Iapa, INIOCKOCTD,
Kacaromasicsi cepbl, IWIMHApPA, KOHYCa; YMEHHE CTPOUTh CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAHHUKH, (PUTYPHI M TIOBEPXHOCTH
BpaLICHUs, UX CEYEHUs, B TOM YHCJIE C IOMOLIBIO AIEKTPOHHBIX CPEJICTB;
yYMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PUTYP, CAMOCTOSITEIHHO
(dhopMynHpOBaTh ONpeAeIeHUS U3ydaeMbIX (PUTyp, BBIIIBUTATh THIIOTE3BI
0 CBOMCTBax M IpHU3HAKaX reOMETpUYECKUX (Uryp, o0OOCHOBBIBATh WU
OmnpoBepraTh MUX; YMEHHE MPOBOAMUTH Kiaccupukauuoo ¢GUryp Imo
pPa3IUYHbIM TMpPU3HAKAM, BBINOJHATH HEOOXOAMMBIE JONOJHUTEIbHbIE

MOCTPOCHUS
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YMeHme OIICpHUPOBATH TOHATHUAMMU: JABMKCHUC B  IIPOCTPAHCTBE,
TapajuIeNIbHBIA TIEPEHOC, CHMMETPHUSI Ha IJIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue TMOAOOHUS, MOJ00HBIE (UIypBl; YMEHHE
pacro3HaBaTh paBHblE€ U MOJOOHBIE (UTYpHI, B TOM YHUCIE B MPUPOJIE,
HCKYCCTBE, apXUTEKType; HCIO0JIb30BaTh I'€OMETPUUYECKHE OTHOIICHUS
MIPH PELIEHUH 3a]1a4; HAXOJUTh TeOMETPUUECKHE BETUUUHBI (JIJIMHA, YTO1,
TJI01a Tb, 00BEM) TTPU PEIICHUHU 33/1a4 U3 IPYruX YICOHBIX MPEIMETOB H
W3 peallbHOM >KU3HU; YMEHHUE BBIUUCISATH F€OMETPUUECKUE BETMUYUHBI
(nmuHa, yroj, IUIOmagb, O00bEM, IUIOMIA[b MOBEPXHOCTH), HCIOJIB3YS
u3ydeHHble (OPMYNBI U METOJbI, B TOM YHCJE: IUIOMIA b MOBEPXHOCTH
nUpaMubl, TPU3MBL, KOHYyCa, HWIMHIpA, TUIOMaab chepsl; 00bEM Kyoa,
OPSAMOYTOJbHOTO TapajUieNienuea, MUPaMUbl, MPU3MbL, IWIXHADPA,

KOHYCa, 1apa; YMCHHUEC HAXOAUTb OTHOIICHHUE 00BEMOB HOI[O6HLIX (bHpr
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YMeHue ONCpUPOBATH MOHATHAMU: IMIPAMOYI'OJIbHAA CUCTEMA KOOPAUHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAUWHATBI BCKTOPA, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPa IIO 633H0y,
CKaJIIpHOC IIPOU3BCACHUEC, BCKTOPHOC IPOU3ZBCIACHUC, YIOJI MCKAY
BCKTOpaMU; YMCHHUC HUCIIOJIB30BATb BCKTOpHHﬁ 151 KOOp)IPIH&THLIfI METOJ
I PpeIICHUA TCOMECTPUYCCKUX 3aJad W 3aJlad JpYrux y‘IC6HLIX

mpeaAMCETOB

13

YmMmenue BLI6I/IpaTB MOAXOAAIIMI METoHd A pelIcHuda 3aJa4vu;
NNOHUMAHUC 3HAYUMOCTH MATCMATHKHW B H3YYCHUHU HNPUPOAHBIX U
O6IJ.I€CTBCHHLIX mnmponeccoB Hu HBHCHHﬁ; YMCHHUEC  pPaCliO3HABATb

NpOSABJIICHUC 3dKOHOB MATECMATUKKW B HCKYCCTBC, YMCHHC IIPUBOAUTH




IIpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITUM POCCHMCKOM U  MHMPOBOM

MAaTeMaTU4eCKOU HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BBIYKCICHUS
1.1 Hatypanbubie u nensie uncia. [Ipu3Haku eTMMOCTH LENbIX YUCel
12 Pammonaneupie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOH, TPOIEHTHI,
' 0eCKOHEUHBIEC IEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTYpaJbHOU cTeneHu. JlecTBUs ¢ apupMeTHUECKUMU
' KOPHSIMHU HATYpaITbHOU CTETICHH
14 CreneHbp ¢ menbIM mokazateneM. CTemeHb C palMOHAIBHBIM ITOKa3aTelleM.
' CaolicTBa CTEIEHU
15 CuHyc, KOCHHYC M TaHTEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudwm uncna. JlecaTuunbie 1 HaTypaJIbHBIC JOTaPUPMBbI
JlelictButenbHple 4HuCIa. ApUPMETHYECKHE OIepalud ¢ JICUCTBUTEIHHBIMU
1.7 yucnamu. [lpuOnmxk€HHble BBHIYKMCIEHHS, TMpaBWIa OKPYIVICHUS, NPUKUAKA H
OIICHKA Pe3yJIbTaTa BbIUHUCICHHM
1.8 [IpeoOpazoBaHue BhIpaKEHUN
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 enbie 1 1poOHO-paIIMOHATIbHBIC YPaBHEHHS
2.2 WppanmonansHble ypaBHEHUS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokaszarenbHbie U TorapudMUIecKre ypaBHEHUS
2.5 Lenbie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppannonansHble HEpaBEHCTBA
2.7 IToka3zaTenbHble U JOrapupMUUECKUEe HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBEeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YPaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
211 Martpuiia cucTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPUIIbI
3 OyHKIMK U TpaduKu




Oynknwms, cmocoOwl 3amanus GyHkuuu. ['paduk Gyakuu. B3anmao oOparHbBIE

3 ¢bynkuuu. Yérneie n Heu€thele Gpynkuuu. [lepuogumueckue Gpynxumun
OOnacte ompeneneHUs] U MHOXKECTBO 3HaueHW ¢ynkumu. Hymn dyHkumu.
3.2 [IpoMexxyTkl  3HAKOMOCTOSIHCTBA.  [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIWH.
' MakcuMymbl 1 MUHHMYMBI QyHKIuH. Hambonblee W HaumMeHbIIee 3HAUYCHHUE
(GyHKIMU Ha TPOMEXKYTKE
33 Crenennasi (yHKIUS C HaTypalbHBIM M LENbIM IoOKa3aTteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0if creneHn
3.4 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, UX CBOMCTBA U rpaduKu
36 Touku paspbiBa. AcumnTtotel rpadukoB ¢yHkuil. CBoilcTBa (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnemoBaTeTbHOCTH, CIIOCOOBI 33aHUS TIOCIIEIOBATEIIEHOCTEH
3.8 ApudmeTrueckas 1 reoMmeTpudeckas mporpeccun. @opmMyna CII0KHBIX TPOIICHTOB
4 Hauana MmaTemMaTn4eckoro aHaimmsa
4.1 [IpousBomnas Gpynkuuu. [IponsBoaHbIC 2IeMEHTAPHBIX (PYHKITHI
[IpuMeHeHre TPOM3BOJAHONW K HCCICAOBaHHMIO (YHKIMA HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxokeHne HanOoIbIIIero 1 HaMMEHBINEro 3HaYeHUsT PyHKIINN Ha
OTpe3Ke
4.3 [TepBooGpa3nas. Unrerpan
5 MHoecTBa U JIOTHKA
5.1 MHoOK€ecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsbl Diinepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOCTB
6.3 Komb6unatopuka
7 Teometpust
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u MOBEPXHOCTH BpALLICHUS
7.5 KoopanHaTsl 1 BEKTOPEI




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

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






