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HOACHUTEJIBHAS 3AIIUCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTHUYECKOTO aHallu3a» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MpPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeunBaeT MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil cTOpoHbl, GOpMUpyeT
JIOTUYECKOEe M aOCTPAaKTHOE MBIIUICHHE 00Yy4alolUXCsl HA YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UHPOPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
qucuuIuiiH. B pamkax naHHoro ydeOHOro Kypca OOydyaroliuecsi OBJaJeBaroT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajau3a 3akKjabIBacT
OCHOBY Il YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHEHIIMM Pa3BUTHUSI IKOHOMUKH U OOIICCTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPaKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
YMEHHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, JIOKa3bIBaTh
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JAEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aIMi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YarolIMecs IMOJy4YaloT HOBBIM OMBIT PEIICHUS NPUKIAIHBIX 3aj1ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJIENIEN pealbHbIX CHUTYaIUil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MaTEMaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIHHBIM TOTEHIIUATIOM,
KOTOpPBIN peanmu3yeTcsi Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
dbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESATENbHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 33 IOJYyYECHHBIH
pe3yibTar.

B ocHoBe MmeTtonmkm oOydeHus anredpe W HadagaM MaTeMaTHYECKOTO
aHaJIM3a JISKUT A TEIHbHOCTHBIN MPUHIIAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJM3a» BBIIEJICHBI CIEIYIOLIUE COJIepKATEIbHO-METOAuYeCcKre TuHuu: «Hucna
U BblUUCHeHUs», «DyHKuU U rpadukny, «YpaBHEHUs U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce o0CHOBHbIE

CO&GE)K&TCHBHO:MCTOCD,I/I'-IGCKMG JAHUN HU3YHAIOTCA Ha IIPOTSKCHHUHN AOBYX JICT
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ApYr Apyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMH W pasfenamu. JaHHbIA
yueOHBIH KypC SIBISE€TCS WHTETPATUBHBIM, TIIOCKOJIBKY OOBEAMHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MAaTeMaTHMYeCKUX AWCHUUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHUSA, MaTEMaTHUECKUN aHaln3, TEOPUs MHOXKECTB, MaTeMaTH4ecKas
noruka u apyrue. Ilo mMepe Toro kak oOydaromiuecs OBIAJEBAIOT BcE Ooiiee
IMPOKUM MaTEMaTHYECKHM ammapaToM, y HUX MOCIE0BAaTEIbHO (GOPMUPYETCS H
COBEpILIEHCTBYETCS YMEHHE CTPOMTh MATEMAaTHYECKYI0 MOJENb pealbHOU
CUTYaIlH, PUMEHSITH 3HAHUS, TIOTYYCHHbIE TIPU W3YYCHUU y4eOHOTro Kypca, s
pELIEHUsI CaMOCTOATEIBHO COPMYJIMPOBAHHON MAaTEMaTUYECKON 3a7jauu, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenbHO-MeTOANYECKasT JMHUSA «YucCla M BBIYMCICHHUS» 3aBEpIIACT
(GopMupoBaHUE HABBIKOB HCIIOJIB30BAHMS JIEHCTBUTEIBHBIX YHCEN, KOTOPOe OBLIO
HayaTo Ha YPOBHE OCHOBHOI'O 0011ero oopazosanusi. Ha ypoBHe cpenHero oo1ero
oOpa3zoBaHus 0cob00e BHUMaHUE  yhenseTcs  (OPMUPOBAHMIO  HABBIKOB
palMOHANBHBIX BBIUYMCICHUN, BKIIOYAIOMINUX B CceOs MCIOIB30BAHHE PAa3TMYHBIX
dopMm 3amucu 4Ymcna, YMEHHE JeaTh NPUKUAKY, BBITONHATH TPUOTIKEHHBIC
BBIUUCIICHUS, OICHUBATh YHCIOBBIC BBIPAKECHHUS, padOTaTh C MaTeMaTHYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATYpPaIbHBIX, IETBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCEN  JIONOJHSIOTCS  MHOYXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaxaoM U3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOWMCTBEHHbIE €My cHenupuuecKue 3aJaud M OIepaluu: JeJIeHHe Haledo,
ONEpUpPOBAaHUE OCTATKAMM Ha MHOXECTBE LEJIbIX 4YHCEN, OCOOBble CBOMCTBA
palMOHAIBHBIX U MPPALMOHAIBHBIX YUCEN, apu(PMETHUECKUE ONEPALUU, a TaKXKe
U3BJICUEHUE KOPHS HATypalbHOM CTENEHUM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIN.
bnaromapss mocienoBaTeIbHOMY pacIIMPEHHIO Kpyra HUCHOJIb3YEMBIX YHMCET U
3HaKOMCTBY C BO3MOXHOCTSIMU MX NMPUMEHEHMsS JJI PEUICHUs Pa3InYHbIX 3a]ad
(GopmupyeTcsi npeACcTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKd U €€ poid B
IOCTPOEHUU MOJENEH peallbHOr0 MHpa, IIHPOKO HCHOJB3YIOTCS 0000IIeHuEe U
KOHKpETHU3aLHsL.

JIuaus «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcss Ha MPOTSIKEHUU BCETO
oOyueHHUs Ha YpOBHE CpeIHEro oOIIero oOpa3oBaHuUs, MOCKOJIbKY B KaXKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynapTaTe OOy4aroliMecs OBJAJACBAIOT PA3IMYHBIMU METOJAMHU  PEILIECHHUs
palMOHANbHBIX, HPPAlMOHAIbHBIX, IOKa3aTeNbHBIX, JOrapupMUUecKux u
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEpaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkamux mnapaMmerpsl. [lomydeHHbIE yMEHMSI HIMPOKO HCHOIB3YIOTCS MpH
UCCIIeOBaHUH (YHKIMI C TIOMOINBIO MPOU3BOJHOM, MPU PEUICHUH MPUKIAJIHbBIX
3a]a4 U 3a]a4 Ha HaXOKJICHHE HauOOJBbIIMX M HAaUMEHBIINX 3HAYCHUN (QYyHKIUH.
JlanHas comeprkaTeibHAst TUHUS BKIIOYAET B ceOs Takxke (GOpMHUpPOBAHHE YMEHHIM
BBIMOHATh ~ pacuéTel 1o  (opMmymnaM, MpeoOpa3oBaHUs  PaLMOHATBHBIX,
UpPPAIMOHATBHBIX M TPUTOHOMETPHUECKUX BBIPAKECHHUH, a TaKkKe BBIPAKECHUH,
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Marepuajla MPOUCXOIUT  JaJIbHEWIIee  pPa3BUTUE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIIUICHUST OOydYaromuxcs, (GOPMUPYIOTCS HABBIKK JEAYKTHUBHBIX
paccykiaeHud, paboTbl €  CUMBOJBbHBIMH  (OpMamu,  MPEACTABICHUS
3aKOHOMEpPHOCTEN W 3aBUCMMOCTEH B BHJIE€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeiaraet 3¢Q(EKTUBHbIE HMHCTPYMEHTHI JJIsI PEIICHUS MNPAKTUYECKUX U
€CTEeCTBEHHO-HAYYHBIX 3aJ]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTU Kak
A3bIKa HAYKH.

ConepxartenbHo-MeTonuueckas jauHusg «DyHkimuu u rpaduku» TECHO
MEeperuieTaeTcs ¢ JAPYTUMU JIMHUSAMHM Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33JJaET MOCIIEIOBATENbHOCTh U3YUEeHHs MaTepuana. M3ydyenue cTeneHHou,
NOKa3aTeJIbHOM, JIorapuMUUEecKOl U TPUTOHOMETPUUECKUX (PYHKIMI, NX CBONCTB
U rpaduKOB, UCMOJIb30BaHUE (DYHKIMI JUIsl peuieHus 3afad U3 APYrux y4eOHbIX
OPEIMETOB U PEAIbHOM >KM3HU TECHO CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIU30M,
TaKk U C pEIICHHEM YpaBHEHUN U HepaBeHCTB. [Ipu 3Tom Oomblioe BHHUMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUSI BbIpakaTh (GOpMyIamMu 3aBUCHUMOCTH MEXKIY
pa3IMYHBIMU BEJIMYMHAMH, HCCJIEAOBATh IMOJYy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. Martepuan 3Toil cofepkaTeabHON TUHUU HallelIeH Ha pa3BUTUE YMEHUM
U HaBBIKOB, IIO3BOJIAIONINX BBIPAXKATh 3aBUCHMOCTH MEXIY BEJIWYHHAMH B
paznmuuHON (opme: aHAIUTHYECKOH, rpaduueckoil u cioBecHou. Ero msydenue
CIIOCOOCTBYET  Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000I1IEeHNIO U KOHKPETHU3AIIMHU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTHYECKUX, TaK U MPHUKIAAHBIX 3aj1ad,
JOCTYITHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpaduKu  CIOXKHBIX (YHKIHMHA, OMPENeNaTh WX HaWOOJbIINE W HaUMCHBIIHE
3HAUEHUs, BBIYUCIATH IUIOMAAU (Guryp u oObEMBI Ted, HAXOAUTH CKOPOCTH H
ycKOpeHusi mpoueccoB. JlaHHas coaep)kareibHas JHHUS OTKPBIBAET HOBBIC
BO3MOKHOCTH ITOCTPOCHHUSI MAaTEMAaTHYECKUX MOJIENIEd pealbHbIX CUTYallUH,
NO3BOJISIET HAXOJAWTh HAWJIy4lllee PEIICHHWE B MPUKIAIHBIX, B TOM YHCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJa4yaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaTEMATHYECKOIO
aHalln3a CIIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOTO, (OPMAIbHO-JIOTUYECKOTO U
KPEaTUBHOTO MBINUICHUSA, (DOPMUPOBAHHIO YMEHHUH pAaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOydyaroniyecst y3Ha[T O
BBIJJAIOIINXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOAE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, 1 00 UX aBTOpax.

CopaepxaTtenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBa U JIOTUKa) BKIIOYAET B
ce0si PJIEeMEHTbhl TEOPUM MHOXKECTB M MAaTEeMAaTHYEeCKON JOruku. TeopeTuko-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIbHOW MaTEMAaTUKHU
U TpeajaraloT HamOoJiee YHUBEPCAIbHBIM $3bIK, OOBEIMHSIONINI BCE pa3eibl
MaTeMaTUKl MW €€ NPWIOKEHUW, OHU CBS3bIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCUUIUIMHBL W WX NOpWIOXeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
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COBPEMEHHON MaTEMaTHKU U MCMOJIb30BaTh €ro JUIsl BHIPAXKCHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MATEMaTUKH KaK HayKH CIEeIyeT MpPU3HATh
CBOMCTBEHHYI0 €U CTpPOrocTb OOOCHOBAaHUW W CJEJOBaHUE OMPEACIEHHBIM
MpaBUjiaM  MOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTaMU
MaTeMaTU4eCKONM JIOTMKHA CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, Mo3BOJsIET UM CTPOUTh CBOU PACCYXKJEHUSI Ha OCHOBE JIOTHUYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIUICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOI'0 MOJCIMPOBAHMS, KOTOpPHIE IMPU3BAHBI
crocoOCcTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTyallui, WCCIEIOBaHUS JTHUX MOJIeJied ¢ TMOMOIIBI0 anmapara ainreopbl u
MAaTeMaTHYE€CKOTO aHalin3a, UHTEPIPETAlU TOJYYECHHBIX pPe3yJbTaToOB. Takue
3a/1aHUs BIUIETCHBI B KAXBIM U3 pa3/iesioB MPOrpPaMMbl, TOCKOJIbKY BECh MaTepuall
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCS JJI PEIICHHs] TMPUKIaIHbIX 3anad. [lpu
pelIeHNd  pEAIbHBIX  MPAKTUYECKUX  3a7a4  OOydarolmuecs:  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh U  KOHKPETHU3UPOBATH  MpoOJeMy.
JlesTenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB pEIICHUs] NPHUKIAIHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCe U3YUCHHS BCEX TeM y4eOHOro Kypca «Anredpa u Hayaiza
MaTEMaTUYECKOTO aHAIHU3ay.

Ha wusyuenue yueOGHOro Kypca «Anredpa M Hadajla MaTeMaTHYECKOIrO
aHanu3a» orBoauTcs 272 vaca: B 10 xkmacce — 136 gacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 Jaca B HEJIENIO).

COJEPXAHUE OBYUYEHUA

10 KIJIACC

Yucsa v BbIYMCICHUS

Pannonanpabie uyucia. OOBIKHOBEHHBIC W JIECATUYHBIC NIPOOHU, TMPOIICHTHI,
OeckoHeuHble mepuoanyeckue apoou. I[lpumenenue npoOeld M MPOLEHTOB IS
pELICHUs MPUKIAJHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCla. PalnvoHanpHbIE W HUPPAUMOHAIBHBIE YUCIIA.
Apudmernyeckue  omepanudd ¢ JACHCTBUTEIBHBIMH  YHCIaMH. Moaynb
JNEUCTBUTENILHOTO Yucia U ero cBoicTBa. [IpuOnamxEHHbIE BBIYKCICHUS, TpaBUia
OKPYTIJICHUS, IPUKHJIKA U OLIEHKA PE3yIbTaTa BEIYMCICHUMN.

Crenenp ¢ 1enbiM mnoka3zateneMmM. bunom Herotona. Hcnonb3oBaHue
noaxoAsmend GopMbl 3aUCH JEUCTBUTEIBLHBIX YHCEIT JJIS PEIICHUS MPAKTUYECKUX
3a7a4 ¥ MPEJICTABICHUS JAHHBIX.

ApudmeTndyecknii KOpeHb HaTypPaJILHOM CTENEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAIBHBIM TOKAa3aTeaeM W €€ CBOMCTBA, CTEIEHb C

()
TfeT/T("T‘DT/T’T‘P TEFHEIM TTAOKA3ARATAeTen

ACTYICTDYITOUJIDITDIIVI ITUINAA T UITTIVES

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO
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Jlorapudm uymcia. CpoiicTBa norapudma. JlecsTUUHbIE U HaTypajlbHbIE
Jorapu(pMsl.

CuHyC, KOCHHYC, TAaHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxaecTBa W TOXIECTBEHHbIE NpeoOpa3oBaHUsl. YpPAaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIbHBIE YpaBHEHHsS WU ypaBHEHUs-cielncTBHs. HepaBeHCTBO,
pEIICHNE HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS LIETbIX U APOOHO-PALIMOHATIBHBIX YPaBHEHUH U
HEpPAaBEHCTB. MHOroOwIeHbl OT OJHOW NEPEMEHHOW. JlelleHne MHOrowieHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema bedy. MHorousmensl ¢ HeabIMuU
koappunuenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJIEPKAIINUX CTETIEHH U KOPHHU.

HppanmoHanbHbie YpaBHEHHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIBHBIX YPABHEHHI.

[lokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS MOKA3aTEJIbHBIX

YPaBHEHUM.

[IpeoGpazoBaHre BbIPAXKEHUI, COACPIKAIIMX JOTapUPMBI.

Jlorapudmuueckue YpaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
Jgorapu(pMUUECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKUE (bopMyIIBL. [TpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUI. PenieHne TpuroHoOMEeTpUIECKUX YpaBHEHU .

Pemenune cucrem NMHENMHBIX ypaBHEHHH. MarTpuia CHUCTEMBI JIMHEWHBIX
ypaBHEeHUW. OnpenenuTenb MaTpulbl 2X2, €ro TreoOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUMCIICHHUE €r0 3HAYEHUS, IPUMEHEHHE ONPENCIUTENS IJI1 PELICHUs
CHCTEMbl JIMHEHHBIX ypaBHEHHWH. PellleHWe MNpHUKIAAHBIX 33Ja4 C ITOMOIIBIO
CUCTEMBI JIMHEHMHBIX ypaBHeHHH. VccieqoBaHue IIOCTPOCHHOW MOJEIN C
MOMOILbIO MATPULL U ONIPEAECITUTEIICH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIEN peadbHOM CUTYAlMd C ITOMOIIBIO
YpPaBHEHU U HEPABEHCTB. lI[pMMeHEHHE ypaBHEHHU U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3aJad W 3ajad W3 Pa3IU4HbIX 00JacTel HAyKH W peaabHOU
KU3HU.

DyHKUUH U TPaPUKH

OyHkIms, crmocodbl 3amaHus (QyHKIuU. B3auMHO o00paTHbIE (DYHKIHH.
Kommosummst yskmuit. 'paduk  dyHkmum. DrneMmeHTapHbBIE MpeoOpa3oBaHUs
rpaduKoB ¢ yHKITHIA.

OO6mactp ompeneneHus: 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymn dyHkmmm.
[TpomexyTku 3HaAKONOCTOSIHCTBA. YETHBIE M Heu€THbIe pyHKUMU. [lepuoguyeckue
bynkuun. IIpoMexxyTku MOHOTOHHOCTH (PYHKUMH. MaKCUMyMbl U MHUHUMYMBbI
¢dbynkuun. Hanbosbliiee 1 HaMMeHblllee 3HaYEHUsI PYHKIIMUA HA TIPOMEKYTKE.

JIlunelinasi, KkBaapaTuyHas W APOOHO-IUHEWHAs (QYHKIUU. DJeMEHTapHOe

nokyMerHGSARAOBRAEHAHII HOSTROEHAE NX IPa(UKOB.
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CreneHHas (yHKUMS ¢ HaTypaldbHBIM U LEJIbIM MoOKa3ateneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa U rpaduk KOpHS N-OM cTeNeHH Kak (YHKUUU OOpaTHOU
CTEIIEHU C HATYPaJIbHBIM ITOKA3aTEIIEM.

[loka3zarenbHass U jorapu@muyeckas (QyHKIUH, UX CBOMCTBA U TIpaduUKH.
Hcnonb3oBanue rpadukoB GyHKUUNA Ul peIIEHUs] YPaBHEHUIA.

Tpuronomerpuyeckass OKPYKHOCTb, OIPEACICHUE TPUTOHOMETPUUYECKUX
(yHKUIUN YKCIIOBOTO apryMEHTa.

QOYHKIHOHAJIBHBIE 3aBUCUMOCTH B pEaJbHBIX IIPOLIECCAX U  SBICHUSX.
['paduixu peanbHbIX 3aBUCUMOCTEH.

Havana MaTeMaTH4eCKOro aHaJIM3a

[locnenoBaTenbHOCTH, CHMOCOOBI 3ajlaHusl TOcienoBareiabHoCcTe. Meroa
MaTeMaTU4EeCKON WHIYKLHH. MOHOTOHHBIE U OTpaHUYECHHbIE
NOCJIEIOBATENIBHOCTH. VICTOpHS BO3HMKHOBEHMS MAaTEMAaTHUYECKOTO aHajau3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernyeckas 1 reomerpuueckas nporpeccun. beckoHeuHo yObIBaromas
reoMmerpudeckas nporpeccus. CyMMa OECKOHEYHO YOBIBAIOIIEH T€OMETPUYECKOM
porpeccuu. JIMHENHbIN U KCIIOHEHIUAIBHBIN poCT. Hucno e. @opmyiia CIOKHBIX
OpoLEeHTOB. Mchnonap30BaHME MNPOrPECCUMU Uil PELIECHHsS] pealbHBbIX 3a7ad
IPUKIIAJHOTO XapakTepa.

HenpepoiBHble ¢GyHKIIMM W HX CBOMCTBAa. Touku pa3pbiBa. ACHMITOTHI
rpadukoB Qynkiuii. CBoiicTBa (YHKIIMHA HENpPEpPHIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB IS pEUICHHs HEpaBeHCTB. I[IpuMeHeHuEe CBOMCTB HENPEPBIBHBIX
GyHKIUN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBoHble QyHKIMH. OnpeneneHrue, reOMEeTPUIECKUN U
(bU3UYECKUI CMBICI MPOM3BOHON. Y paBHEHHE KacaTeIbHOUM K rpaduKy QyHKITUH.

[IpousBojmHBIE  3JEMEHTAPHBIX  (PYHKIIMA. [IpousBogHass  CyMMBlI,
IPOU3BEICHHS], YACTHOTO M KOMIIO3UIIUU () YHKIIHIA.

MHoxecTBa U JIOTHKA

MHOkeCTBO, Olepaluy HaJ MHOXXECTBAMM M HUX CBOMCTBA. Jlnarpammbl
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs pPEaJbHBbIX IPOLECCOB U ABICHUHM, NPU PELICHUM 3a1ad U3 IPYTux
y4eOHBIX MTPEMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBUE,
JOKa3aTeIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KIJACC

Yucsa 1 BIYUCICHUSA

Harypanbnbie u uenblie yucna. [I[puMeHeHre MPU3HAKOB JEIUMOCTH LEIBIX
yuces, HauOonbiniki oOmui nenutens (ganee — HOJI) m HammeHsblnee oOiiee
kpatHoe (nanee — HOK), octaTtkoB o moayimto, anroputma EBkiauaa juist pemeHus

3d1d4 B LICJIbIX YUCJIdX.
[OKYMEHT NOAMWUCAH 2JIEKTPOHHOW MOANUCBHIO
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KommnekcHble yucna. AnreOpanyeckass W TpUTOHOMETpHUUYecKas (opMbl
3aMMCH KOMIUIEKCHOTO 4Hcia. ApUPMETUYECKHE ONEpAlMU C KOMIUIEKCHBIMHU
yuciamMi. M300pakeHHe KOMIUIEKCHBIX YHCEI Ha KOOPAMHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i CTeneHU U3 KOMIUIEKCHOrO uucia. lIpumenenue
KOMIIJIEKCHBIX YHCEN JJIs pelIeHUs] (PU3HMUECKUX U TEOMETPUUECKUX 3aa4.

YpaBHeHUsS ¥ HEPABEHCTBA

Cucrtema ¥ COBOKYNIHOCTb YpPaBHEHUW M HEPABEHCTB. PaBHOCHUIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIECTBUSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTb6op  KOpHEH  TPUTOHOMETPUYECKUX  YpaBHEHUH €  MOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTHU. PelieHne TpuroHoMeTpuyeCcKuX HEPaBEH CTB.

OcCHOBHBIE METO/ABl pELIEHUs TOKa3aTeNbHBIX U  JOrapupMHUUECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHHS CHCTEM M COBOKYIHOCTEH PpALMOHAIBHBIX,
UppalMOHAIbHBIX, TOKA3aTEIBHBIX U JIOTapU(PMUUECKUX YPaBHEHUH.

VYpaBHEHMS, HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMH.

[IpumMeHeHne  ypaBHEHMiI, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3a/lad M 3aJad U3 Pa3JIMYHbIX OOJacTell Hayku U peabHOMU
KU3HU, THTEPIPETALMS MTOJTYUYEHHBIX PE3YJIbTATOB.

DOyHKUUH U TPaPUKH

I'paduk kommosuinuu ¢Gyskiuid. ['eomerpuueckue oOpas3bl ypaBHEHUU W
HEPaBEHCTB HA KOOPAMHATHOM MIOCKOCTH.

Tpuronomerpudeckue GyHKIIMH, UX CBOMCTBA U TpadUKH.

I'paduueckne meTonbl pelieHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUICHUA 3a7]a4 C IapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (YHKIMI AJig HCCIENOBAaHUSA MPOIECCOB U
3aBUCUMOCTEH, KOTOpPHIE BO3HUKAIOT NMPH PEUICHUU 3a7ad U3 JAPYTUX YYEOHBIX
MPEIMETOB U PEAIbHOU KU3HMU.

Hauana MaTeMaTH4eCKOro aHajau3a

[Ipumenenne MpOU3BOAHON K UCCIIENOBaHUIO (YHKIIMA HA MOHOTOHHOCTH H
sKcTpeMyMbl.  HaxoxzaeHue  HauOONbIIET0 W HAWUMEHBIIETO  3HAYCHUU
HEMPEePbIBHON (QYHKIIMU HA OTPE3KE.

[IpumeHeHne TPOU3BOAHOM JJIsI HAXOXKICHUS HAWJIYYIIErO0 pPELICHUS B
IIPUKIIAIHBIX 3a1adax, Ui OIPEACIICHUs CKOPOCTM M YCKOpPEHHMs IIpoliecca,
3aJIaHHOTO (HOPMYIION MK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. I[lepBoOOpa3HbIe
sneMeHTapHbIX QyHkuuil. [IpaBuna HaxoxaeHUs! TEpBOOOPA3HBIX.

NuTerpain. I'eomerprueckuii CMBICJH HMHTErpana. Breruncnenue
onpenenéHHoro uHTerpana no ¢popmyne Herorona-JleiiOuua.

[IpuMeneHnue uHTErpana IJis HaXOXKACHUS IUIONIAAeH IUIOCKUX Quryp u
00BbEMOB r€OMETPUUECKUX TEJL.

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO
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[Ipumepsl pemennii nuddepeHMaIbHBIX ypaBHEHHI. MartemaThuueckoe

MOJICJIMPOBAHUE PEAJbHBIX MPOLECCOB C MNOMOLIBI  AU(depeHIUaTbHBIX
YpPaBHEHUH.
IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa:xIaHCKOTO BOCIIMTAHUS:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHUHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS Pa3IUUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BbIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMU B COOTBETCTBHU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBOXKCHHUS K
IPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
TOCTHKEHUSIM POCCUMCKUX MAaTEeMaTUKOB U POCCUICKON MAaTEMAaTUYECKOM HIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUN B JPYrMX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, dTUUYECKOrO0 IMOBEACHHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KCHUN HayKh U JIESITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TOCTPOCHHUE YCTOWYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl SCTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUN, PaCCyKICHUN, BOCIPHUHUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnueckoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTO 1 6€30MacHOT0 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE NHUTaHWE, COATAHCUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyIsipHAs GU3HUEcKass aKTUBHOCTD), (DM3NYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJOIIO0Us, HHTEpeC K
paznuuHbiM  cpepam  NPOdEeCCHOHANBHOW  NESTENbHOCTH, CBA3AHHBIM  C

MdlCMdIMKUﬁ 1%9 Cé ll'gl/lJl())Kcﬂl/l)lMM, YMCHHUC COBCPLIATH UL«UJHdHHblPI BblGUp
AOKYMEHT NOAMWCAH SJIEKTPOHHOWM NMOAMNMCb
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FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTeMaTUY€CKON HAMPaBICHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATFHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATIBLHOMN
Cpelbl, OCO3HaHUE II100AIBHOTO XapaKkTepa 3KOJIOTHYeCKUX MpoOIeM, OpUCHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYECKUX 3HAaHUM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPAKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIbHOCTH, ATaloB ¢
Pa3BUTUS W 3HAYMMOCTH JUIsI Pa3BUTHS [MBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYEeCKOW KyJIbTYpOH KaK CpEJICTBOM IIO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSITEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AeMcTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYUIECTBEHHBIE MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy MOHATUSAMU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA JIJIsi 0000IIEHNS U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIIpUHMMATh,  (OPMYJIMPOBATH W  MPeoOpa3OBHIBATH  CYXKICHUSA:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBIBJICHHS 3aKOHOMEPHOCTEN U NPOTUBOPEUN;

JeNaTh BBIBOJABI C MCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI IO aHAJIOTUH;

IIPOBOAUTH CAMOCTOSITENILHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATH apryMEHTAIMIO, TPUBOJUTH NPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIUICHUs, BbIOMpaTh HaumOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTe/bCKie AeiiCTBUSA:

HNCITIOJIb30BdTh BUllpULbl KdK HCCJIICJOBAT CJlbbKl/lﬁ HNHC lpyMﬁﬂ I ITO3HdHWA,
OOKYMEHT MOAMUCAH 3JIEKTPOHHOW NOANNCBIO
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YCTaHaBIIMBaTh HMCKOMOE U JaHHOE, (OpMHUPOBATh THUIIOTE3Y, apryMEHTUPOBATh
CBOIO MMO3UIMIO0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN IKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro oObeKTa, SIBJIEHUS, Mpoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yjbTaTaM
MPOBEIEHHOTO  HAOJIOJIEHUS,  MCCIENOBAaHMS,  OLICHUBATh  JTOCTOBEPHOCTh
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbIJBUraTh
MIPEOJIONKEHHUS O €r0 Pa3BUTUH B HOBBIX YCIOBHUSX.

Pab6ora ¢ ungopmanmeii:

BBISIBIIATH J€(PUIUTHI MHOOPMALIUM, TAHHBIX, HECOOXOJMMBIX IJIi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a]1a4H;

BBIOMpPATh MH(OOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBAaTh U MHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BUIOB H
dbopm npeacTaBICHU;

CTPYKTYypUpOBaTh WH(OpPMAIMIO, MPEJACTABIATh €€ B Pa3IU4YHBIX (Popmax,
WJUTFOCTPUPOBATH TPaPUUECKH;

OIICHUBATH HaJEKHOCTh uHdOpMaIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menune:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEIIMHA OOIIEHUsS, SCHO, TOYHO, IPaMOTHO BBIpAXKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUs 3aJayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJI¢ OOCYXXJICHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMHI,
npoOJieMbl, pelIaeMol 3aJaud, BBICKA3bIBaTh HJCH, HAIlEJICHHBIE HAa IOUCK
pEIIEeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nauajaora, oOHapy)KMBATh Pa3IMYHEe W CXOJCTBO IO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PELICHUS 3a/Ja4d, dKCIIEPUMEHTA, UCCIICI0OBaHUsI,
MPOCKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PeryisiTUBHBbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a/lauyd, BEIOMPATh CIOCOO PEIICHHUs C
y4E€TOM MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C yU€TOM HOBOW UH(pOpMAIIUH.

MOKOHT] O.Jlb JMUlll/lUHaJleblﬁ HHTCJ/IJICKT .
[OOKYMEHT FIOLI,HVICAH SNEKTPOHHO! I'IO,[lﬂVI
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BJaJ€Th  HAaBbIKAMU  [03HABAaTEIBHOM  peQEKCMH Kak  OCO3HaHUs
COBEPIIAEMbIX JEUCTBUI M MBICIUTEIbHBIX MPOLECCOB, UX PE3yJbTAaTOB, BIAJAETh
crnoco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpollecca M pe3ysibTaTa pPElIeHUs
MaTeMaTHYECKOM 3aa4u;

MPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEUICHUU 3a]auyH,
BHOCUTBH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IAHHBIX,
HaWJIEHHBIX OIIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LUEIH U YCIOBUSIM, OOBSCHATh PUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eATEIbHOCTD:

NOHMMATh M HCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M MHJMBHUIYyaJIbHOU
paboThl MpW pelleHHH YYeOHbIX 3ajad, NOPUHUMATh IeJib COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOW paboOThI, paclpeiensTh
BUJBl pabOT, J0roBapuBaThcs, OOCYXIaTh NpOLECC U Pe3yabTaT padoThl,
0000111aTh MHEHHSI HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYyXIeHHs, OOMEH MHEHUIA,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl W
KOOPJMHUPOBATh CBOU JECUCTBHUS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
Ka4eCcTBO CBOETO BKJIaJa B OOIIMH NPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOywyenuss B 10 kjacce 0Oy4arouIuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJabTaThl MO OTAEIHHBIM TeMaM pabouell MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajaa MaTEMaTHYECKOTO aHAIIN3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OINEpPUPOBATH MOHATHSIMHU: PAIIMOHATBHOE YHCIIO, OCCKOHEUHas
nepuogudeckas Japo0b, TPOIEHTHI, HWPPANMOHATBLHOE YHCJIO, MHOXECTBa
PaLMOHANBHBIX U JEUCTBUTEIIBHBIX YHCEN, MOAYJIb IEMCTBUTEIBHOTO YUCIA;

OPUMEHATh JOpOoOM W TPOLEHTHl IS pEUICHUs NPUKIATHBIX 3aJad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

NPUMEHSTH NMPUOIKEHHBIC BRIYUCICHUS, TIPABUIIA OKPYTJICHHS, TPUKUIKY U
OLIEHKY p€3yJIbTaTa BEIYMCIICHUM;

CBOOOJTHO OMEPHPOBATH TIOHATHEM: CTENEHb C IICJIBIM TOKa3aTeseM,
MCITIOJIB30BaTh MOAXOAAIIYI0 (OPMY 3aMUCH IEUCTBUTEIBHBIX YUCET JUISl PEIICHHUS
MPAKTUUYECKUX 3a7a4 U MPECTABIECHUS JaHHBIX;

CBOOOJHO OTEPUPOBATH MOHATHEM: apU(DMETHUECCKUI KOPEHb HATYpaJIbHOU
CTEIICHU;

CBOOOJIHO ONEPUPOBATH MOHATUEM: CTENIEHb C PAlIMOHAIIHBIM [1OKa3aTeleM;

~
CBOOOOHO _ONCPHUPOBATHE HOHATHAMM. JIOI apm@M yuciaa, JACCATUYHBIE U

JOKYMEHT MOAMUCAH SNEKTPOHHOW NOANMCh
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CBOOOJIHO OMEPUPOBATH MOHITUSIMU: CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHTEHC
YKCIIOBOTO apryMEHTa;

OTIEpPUPOBATH MOHITUSIMU: APKCUHYC, APKKOCUHYC U apKTAHIE€HC YHUCJIOBOTO
aprymeHTa.

YpaBHEHUS M HEPABEHCTBA:

CBOOOJIHO OIEpPUPOBATH MOHITUSMH: TOXKJACCTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHECHUS U YPABHEHUS-CIICICTBUS, PABHOCUJILHBIE HEPABEHCTBA,

OPUMEHATh PA3IUYHbIE METO/Abl PEUICHUs] PAIUOHAIBHBIX U JIPOOHO-
pallMOHATBLHBIX YPaBHEHHUM, TPUMEHITh METOJ HWHTEPBAJOB JUIsl pElICHUS
HEPaBEHCTB;

CBOOOJIHO OINEPUPOBATH MOHATHSIMU: MHOTOWICH OT OJHON TEpPEeMEHHOM,
MHOTOUWIEH C TIeNbIMH  KO3h(PUIIMEeHTaMu, KOPHHM MHOTOYICHA, NPUMEHSTH
JIeJIeHHEe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u treopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TOHSATHUAMH: CHUCTEMa JIMHEWHBIX ypaBHEHUH,
MaTpuIla, OMNPEACIUTeNb MATPUIlbl 2 X 2 U ero TEOMETPUYECKUU CMBICT,
UCIIOJIB30BaTh CBOMCTBA OMpenenuTens 2 X 2 g BBIUYKCICHUS €T0 3HAYCHHS,
OPUMEHATh ONPENCTUTEIN JUIsl PEIICHUS CHCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJICIMPOBATh PEAJIbHBIC CUTYAIlUH C MIOMOIIBIO CUCTEMBI JIMHEHHBIX YPaBHCHHU,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIM C TOMOIIBI0O MATPHUI[ M OIpeaeNuTeNei,
MHTEPIPETUPOBATH MOTYyUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHCTBUU C KOpPHSAMU JJIA TpeoOpa3oBaHuUs
BBIPAKEHUM;

BBITIOJHATH MPE0OPa30BaHMS YHCIOBBIX BHIPAXKEHUM, COJEPKALUX CTETICHU C
paIMOHAIILHBIM MTOKA3aTeNeM;

UCITOJIh30BaTh CBOMCTBa norapudmoB TUIS npeoOpa3oBaHus
norapu(MUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HUPPAIMOHAIBHBIC, IMOKa3aTelbHbIE U
norapuMUYECKUE YPaBHEHUSI, HAXOUTh UX PEIICHUS C MTOMOIIbIO PABHOCUIBHBIX
MEPEX0/I0B WM OCYILECTBIISASA MPOBEPKY KOPHEA;

NPUMEHSITh OCHOBHBIE TPUTOHOMETpHUYECKUEe (GOpMYIIBI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPHPOBATH TMOHSATHEM: TPUTOHOMETPUUYECKOE YypPAaBHEHHE,
NPUMEHSATh  HeoOXomumble  (OPMYJIBI IS PEHICHWS OCHOBHBIX — THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENUPOBATh pealbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIpa)KEHUSI, YpPaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayd, UCCIEA0BaTh
MIOCTPOCHHBIE MOJIENIU C UCMOJIB30BaHUEM anmnapara anreOphl.

DOyHKUUM U TPAaPUKH:

CBOOOJIHO OINEpPUPOBATH MOHATUSMU: (PYHKIUS, CLIOCOOBI 3a1aHusl (PYHKIUH,
B3aUMHO OOpaTHble (PYHKUMH, KoOMHOO3uLMs QyHKUMM, rpadux GyHKIUH,

nokymeHBhEOEH S RIledeHARRIbIC TpeoOpa3oBaHus rpaduKoB PyHKINUT;
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CBOOOJTHO OINEPUPOBATH MOHATUSAMH: OOJACTh ONPEIEICHUS U MHOYXKECTBO
3HaYeHUH (PYHKINU, HYTU QYHKIIMH, TPOMEKYTKHA 3HAKOTIOCTOSIHCTBA;

CBOOOHO OMEpPUPOBATh MOHATUAMH: UETHBIE M HEUYETHBIE (YHKIUH,
nepuoandeckrue GyHKIUHN, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUH, MAKCUMYMBI
MUHUMYMBbI (DYHKIMH, HauOOJblIee W HauMEHblIee 3HaueHue (QYHKUUU Ha
MIPOMEKYTKE;

CBOOO/IHO OTMEPHPOBATh MOHSATUSMU: CTETICHHAS (PYHKIHUS C HATYypaJIbHBIM H
LelabIM ToKa3areiaeM, Ipa@uK CTENeHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasaresieM, rpaduk KOpHs N-OM cTeneHH Kak (PyHKUMHU OOpaTHOM CTENEHU C
HaTypaJbHBIM IMOKA3aTEIIEM;

ONEepUpPOBaTh TIOHATHUSMU: JUHEHHAs, KBaJpaTU4YHAs WM JPOOHO-THHEWHas
(YHKIUH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEpPUpPOBATH MOHATHSAMHU: TOKa3aTelibHas W Jorapugmuyeckas
(GyHKIMH, WX CBOWCTBa W TpadHKH, HCIOIB30BaTh UX TpaduKd IS PEIICHHS
YPaBHEHUM;

CBOOOJTHO OMEPUPOBATH MOHITUSIMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTD,
OTpeJIeICHHE TPUTOHOMETPUUECKUX (DYHKIIUI YUCTIOBOTO apryMeHTa;

UCIIOJIb30BaTh Tpaukd QYyHKUMHA I HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEW NpPH PEIIeHUH 3aJa4 W3 APYrHX YUeOHBIX MPEAMETOB U peajbHOU
’KU3HU, BEIPAKATh (POpMyJIaMH 3aBUCUMOCTH MEXAY BETUUMHAMU;

Havayia MaTeMaTH4eCcKOro aHajan3a:

CBOOOJTHO OMEpUPOBATh MOHATHUIMU: apuMeTHUecKass U TreoMeTpudecKas
nporpeccusi, 6eCKOHEYHO yObIBarolas reoMeTpudecKkas mporpeccusi, TMHEHHBIN U
HKCIIOHEHIIUATBHBIN POCT, (OpMyIIa CIIOKHBIX MPOLIEHTOB, UMETh MPECTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCUM IJIsi PEHICHUS PealbHBIX 3a/ad MPHUKIATHOTO
XapakTepa;

CBOOOTHO OTIEPUPOBATH MOHATUSIMHU: TIOCIEIOBATEIHHOCTD, CTIOCOOBI 3aIaHUS
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE W OTPaHUYECHHBIE IOCJIEI0BATEIBLHOCTH,
NOHMMAaTh OCHOBBI 3apOXKJICHHS MaTeMaTHUECKOTO aHajlW3a Kak aHaiusa
OECKOHEYHO MaJIbIX;

CBOOOIHO OINEpUpPOBAaTh MOHATHSAMHU: HENPEPbIBHBIE (DYHKLUUU, TOUYKHU
paspsiBa rpaduka GyHKIIUU, aCUMITOTHI Tpaduka GyHKIIUN;

CBOOOJIHO OIEpUpOBaTh MOHATHEM: (YHKIMs, HEMpepbIBHAs Ha OTpE3Ke,
NPUMEHATH CBOIMCTBA HEMIPEPHIBHBIX (DYHKIIUH JIJIsl peIIeHHs 3a/1a4;

CBOOO/IHO OIEpHpOBaTh TMOHSATHSAMH: TepBas W BTOpas IPOU3BOIHBIC
byHKIIMHN, KacaTeabHas K rpaduky G yHKINH,

BBIYUCIIATH IPOU3BOAHBIE CYMMBI, IPOM3BEIEHUS, YACTHOTO M KOMIO3HUIINH
ABYX (PYHKIIH, 3HATh TPOMU3BOJHBIC SIIEMEHTAPHBIX (DYHKIINIA;

WCIIOJIb30BaTh T€OMETPUUECKUN M (PU3HUECKUA CMBICT MHPOWU3BOAHOMN st
peleHus 3aaad.

nokyment noanMBOREELTBAHNEOT N KA ;
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CBOOOJIHO  OMEpUPOBATH  MOHSATUAMHU: MHOXKECTBO, ONEpalluiud  Haj
MHOKECTBAMU;

HCMOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJisl ONMUCAHUS PEATbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a7]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSIMU: OINpENeNieHue, TeopeMa, ypaBHEHUE-
CJIEICTBUE, CBOMCTBO MaTEMAaTUUECKOT0 00BEKTa, I0Ka3aTeIhCTBO, PABHOCHIBHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy ob6yuenus B 11 kjacce o0OydYarIIMICS TOJYYUT CICAYIOIINE
MpeAMETHBIE PEe3yIbTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anre0pa 1 Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciia v BIYMCICHUS:

CBOOOJIHO ONEPUPOBATH TOHATUSMH: HATypallbHOE U IEJI0€ YHUCIIO,
MHO’KE€CTBA HATYypaJbHbIX M IEJIbIX YHMCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTHU
uenbix uyncen, HOJ[ m HOK HatypanbHBIX 4ucen AJis pelIeHus 3a7ay, TPUMEHSTh
anroputMm EBknunna;

CBOOOJIHO OIEpPUPOBATh TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HaTypaJbHbIC YHCIIA B PA3JIMUHBIX MO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHSAMHU: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMILUIEKCHBIX YHCEeJ, MPEACTaBIsATh KOMIUICKCHBIC YHuCia B aiareOpanyeckor u
TPUTOHOMETPUYECKON (PopMe, BBIMONHITH apu(METUUECKHUE ONepalid ¢ HUMU H
MU300paXkaTh HA KOOPJAUHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMEpUPOBATH TMOHATUAMH: HUPpPAIMOHAIBHBIC, IMOKa3aTelIbHbIE U
norapuMUYECKUe HEPABEHCTBA, HAXOIUTh HX PELIEHUS C  IOMOIIbIO
PaBHOCUJIBHBIX [IEPEX0/I0B;

OCYHIIECTBJISITh OTOOp KOpHEW TpU PEUICHUU TPUTOHOMETPUUYECKOTO
YpaBHEHUS,

CBOOOJTHO OIEpUPOBATh TMOHSITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OPUMEHSITh  HeoOxoauMmble  GOpMYJbl  JJIi  PEIIEHUsS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OMEPHUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPAaBHCHHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIICICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH PalMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHbBIX U
norapuMUYECKUX YPABHCHHUI U HEPABEHCTB;

pemarb palMOHAIBHBIE, VppalHOHAIbHBIE, MTOKA3aTeNbHBIE,
norapuMUYeCKue W TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPaBEHCTBA,
coAep Kalye MOy U MapameTphl;

NPUMEHATH rpadruecKkue METOAbl JJIsl PEIICHHs] YPABHEHUN U HEPABEHCTB, a
TaKXe 3a7a4 C MapameTpaMu;

MOJIEIUPOBATh pEAJIbHbIE CUTYallUd Ha SI3bIKE alreOpbl, COCTaBISAThH
BBIPQKCHUS, YPAaBHEHHS, HEPABEHCTBA M WX CHCTEMBI II0 YCJIOBHIO 3aJayH,

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO
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HCCJEeIOBAaTh IOCTPOEHHBIE MOJENM C HCIOJAb30BAHUEM ammapara aireopsl,
MHTEPIPETUPOBATH MMOTYYCHHBIA PE3yJIbTaT.

DyHKIUHA U TPaPUKH:

CTpOUTh TpadUKU KOMIO3UIMH (PYHKIUNA C TOMOILBIO 3JIEMEHTAPHOIO
MCCJIEI0BAHNS U CBOWCTB KOMIO3UIIMU ABYX ()YHKIIHIA;

CTPOUTh T€OMETpUYECKHEe O00pa3bl ypaBHEHUHM W  HEPaBEHCTB HA
KOOPJMHATHOU IUIOCKOCTH;

CBOOOJHO  ONEpUPOBATH MOHATUSAMHU: TpaQUKA TPUTOHOMETPUUECKHUX
byHKIMI;

OPUMEHATh (QYHKIUU U1 MOJEIMPOBAHMUS W MCCIEIOBAaHUS pPeajbHbIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJbIlIee M HaUMEHbIllee 3HaueHuss QYHKUMUHU HENPEPhIBHON Ha
OTpE3KE;

UCIIOJIB30BATh TMPOU3BOAHYIO U1 HAxXOXKJCHUS HAWIY4dlIero pEIIEHUs B
OPUKIAOHBIX, B TOM YHCJIE€ COLMAIbHO-DKOHOMUYECKHX, 3ajJadax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsI Tpolecca, 3aJaHHoro GopMmysnod WU
rpaduKoM;

CBOOOJHO  OMepUpoBaTh MOHATUAMH: TEepBOOOpa3Hasi, OMNpeneIEHHBIN
UHTETpaji, HAaXOIUTh IEPBOOOPA3HbIE 3JIEMEHTAPHBIX (YHKIMA U BBIYUCIATH
uHTerpai mno popmyne Hetotona-JleiOnua;

HAXOAUTh TUIOMIA/IN IJIOCKUX QUTYP U O0OBEMBI TEJ C TOMOUIBIO MHTErpaa;

UMETh MPEICTABICHUE O MaTEMAaTUYECKOM MOJEIUPOBAHUM HA MpUMEpE
cocTaBieHus TuddepeHInaTbHBIX YpaBHEHUIH;

pemaTth NpUKIaJHbIE 3aa4d, B TOM YHUCJIE COLUUAIBHO-3KOHOMHYECKOTO M
du3znuecKoro xapakrepa, CpeACTBAMU MaTEMATHYECKOTO aHAIH3a.

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO
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TEMATHUYECKOE IINTAHUPOBAHHUE

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

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
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11 KVIACC

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

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosnnuyectBo 4yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue
n/n Bcero H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI
pecypcsl
1 [[MHOkecTBO, OTepaluu HaJ MHOKECTBAMH 1
U UX CBOMCTBA
2 Huarpammsl Ditiepa-Benna 1
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JJIsl peleHus 3a1a4
Parmmmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JeCSITUYHBIE TPOOH, IPOLIEHTHI, 1

OECKOHEYHBIE MTEPHUOMUECKHIE TPOOH

Pammonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECTUYHBIC IPOOU, TTPOTICHTHI, 1
OCCKOHEYHBIC IEPUOANICCKUE APOOH

[Ipumenenue npoOeii U MPOLIEHTOB IS

6 pelieHus MPUKIAIHBIX 3a1a4 !

7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
pelieHus MPUKIAIHBIX 3a1a4

8 JlelicTBuTenbHBIC Yynciia. PanimoHanbHbIe 1 1
HppaMOHAJIbHBIE YHCIIa

9 ApubdmMeTnueckne orneparuu ¢ 1
JIENCTBUTEIbHEIMA YHCIAMHU

10 Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1
CBOMCTBA

1 [TpubnmkEHHBIE BRIYUCIICHUS, TIPABUIIA 1

OKPYIJICHHA, IPUKHUIKA U OHEHK&

JIORYMEHT TIOZNMVICAH 3JTEKTPOHHON TIOATCEO
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pe3yJibTaTa BBIYMCIIEHUM

12

OCHOBHBIE MCTOAbI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE MCTOABI PCIICHUSA LCIIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

14

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

15

MHOro4eHsl OT OJHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOYJIEH C
ocratkom. Teopema besy

16

MHoTrOouJIEHBI ¢ IETBIMHA KOYPPUITISHTAMH.
Teopema Buera

17

Pemenue cucteM JTMHEHHBIX YpaBHEHHI

18

Pemenue cucteM TMHEMHBIX YpaBHEHHI

19

Marpuiia cucTeMbl JIMHEWUHBIX YPABHEHHIA.
Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAYCHUS

20

Onpenenurenb MaTpULBI 2X2, €ro
reOMETPUYECKUN CMBICT U CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

21

[IpuMeHeHne onpeAeTuTeNs I PEIICHUS
CUCTEMBI JINHEWHBIX YPABHEHUI

22

Perenne npukiagHelX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUN

23

Pemenue npuknaaHbIxX 3a1a4 ¢ IOMOLIBIO
CHCTEMBI JIMHEHHBIX ypaBHEHUN

1

JIOKYMEHT MOZAMNWUCAH SNEKTPOHHOM NOAMUCHIO
MYHWULIMMANBHOE BIOMKETHOE OBLLEEOEPA3OBATE/IbHOE
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24

KonTtponsHas padoTa: "PannonanbHble
ypaBHEHUs U HepaBeHcTBa. CucTemsl
JIMHENHBIX ypaBHEHUN"

25

OyHKIHS, CIIOCOOBI 3aaHMs (PYHKIIUH.

Bsanmuo o6parnbie pynkunu. Kommosumms

byHKIII

26

I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHusl rpa@UKOB QYHKINN

27

OO6nacTh onpeesieHnsi © MHOYKECTBO
3HaueHul ¢pyHkunu. Hymu ¢pyHkumu.
[IpomexyTkH 3HaK MOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKIUU.
[lepuoguueckue pynkuuu. [Tpomexyrku
MOHOTOHHOCTH (YHKLIHU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubosbiee n HauMeHbIee 3HAUCHHE
(YHKIIUM HAa IPOMEKYTKE

30

Jluneiinas, KBaJpaTuyHas U JpoOHO-
JIMHEWHAasT GyHKITUH

31

DJeMEeHTapHOE UCCIIEIOBAaHHE U
MOCTpOCHUE IPadUKOB ITUX PYHKITHI

32

DneMeHTapHOe UCCIeI0BaHUE U
MOCTpOeHHE rPaUKOB STUX QYHKIUI

33

CreneHsb ¢ LEJIBIM IToKa3aTeiaeM. bruHoMm
Hrrotona

34

CreneHsb ¢ LEJIBIM IToKa3aTeaeM. bruHoMm
Hrrotona

35

CrenenHas GyHKIHS ¢ HATYpaJIbHBIM U
eabIM okazaresieM. E€ cBolicTBa 1

rpaduk

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
YYPEXXAEHMWE "CPEAHAS OBLLLEOEPASOBATEJIbHAS LLIKOJIA N2 24 T.
WUOLLIKAP-OJ1bI", AdaHacbeBa Haaexaa HukonaesHa, vpekTop

25.09.23 14:52 (MSK)

Ceptudukat 2BE771C120D5A93F5CCE274E2766BBE1




36 KontponsHas padora: "Crenennas 1 1
¢byukus. E€ cBoiicTBa u rpadux"

37 ApupmeTnuecknii KOpeHb HATYpaIbHON 1
CTEIICHU U €r0 CBOMCTBA

38 ApupmeTrnuecKnii KOpeHb HATYpaITbHON 1
CTEIIEHU U €r0 CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHHIA, 1
COJIepKalluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHMs YUCIOBBIX BbIpAXKEHUH, 1
COJIepKaluX CTENEHU U KOPHU

41 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHUIH, 1
COJIeprKalluX CTENEeHH U KOPHU
HppaunonansHsle ypaBHeHHs. OCHOBHBIE

42 METO/Ibl pEUIEHUS UPPALMOHAIBHBIX 1
YpaBHEHUU
Uppannonanbasie ypaBHeHUA. OCHOBHBIE

43 METO/IbI PEIICHUS UPPALMOHATBHBIX 1
ypaBHEHU U
Uppauunonansuele ypaBHeHus. OCHOBHbBIE

44 METO/IbI PEIICHUS UPPALMOHATBHBIX 1
ypaBHEHUH

45 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU 1
HppallMOHANILHBIX YPaBHEHHM

46 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU 1
HppalMOHAIILHBIX YpaBHEHUI

47 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU 1
HppaLMOHAIIBHBIX YPAaBHEHUN

48 PaBHOCUIIBHBIE TIEPEXO/BI B PELLIEHUU 1
HppaLMOHAJIBHBIX YPABHEHUN

49 CBoiicTBa u rpaduk KOpHs -0t cTeneHH 1

JIORYMEHT TIOZTVCAH 3JTERTPOHHON TIOATTCEIO
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Kak (QyHKIIMH 0OpaTHOM CTENEHH C
HaTYypaJbHBIM ITOKa3aTelIeM

50

CoiicTBa u rpaduk KOpHs N-0if cTeNeHN
Kak (QyHKIIMH 0OpaTHOM CTENEHH C
HaTypaJIbHbIM IIOKa3aTeJIeM

51

KonTtponsHas padota: "CBoiicTBa u rpadux
KOpH# N-o¥ crenenu. MppanuoHaibHbIe
ypaBHEHHUA"

52

CTGHGHI) C paIII/IOHaJ'IBHBIM II0Ka3aTcJIeM U
€€ CBOIiCTBa

53

CTGHGHI) C paIII/IOHaJ'IBHBIM II0Ka3aTcJIeM U
€€ cBOIiCTBa

54

CTGHGHB C paIII/IOHaJ'II)HI)IM IIoKa3arTrecJieM U
€€ CBOIiCTBa

55

[TokazarenpHas QyHKIHA, €€ CBOWCTBA U
rpadguk

56

Hcnonws3oBanue rpaduka GyHKIIUN IS
peLIeHNs] ypaBHEHUI

57

Ucnonb3oBanue rpaduka QyHKIUN A5
pellIeHNs] ypaBHEHUM

58

IToxa3zaTtenbHble ypaBHEeHUs. OCHOBHBIE
METO/Ibl PELIEHUs IOKa3aTeNbHbIX
ypaBHEHUH

59

Iloka3zarenpHble ypaBHeHUA. OCHOBHBIE
METO/Ibl PELIEHUs TIOKa3aTeIbHbIX
ypaBHEHUH

60

Iloka3zarenbHble ypaBHEHUSA. OCHOBHBIE
METO/Ibl PELICHUS NTOKA3aTEeIIbHBIX
yYpaBHEHUH

61

KonTtponeHas padoTa: "[lokazarensHas

1

JIOKYMEHT MOZAMNWUCAH SNEKTPOHHOM NOAMUCHIO
MYHWULIMMANBHOE BIOMKETHOE OBLLEEOEPA3OBATE/IbHOE
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¢ynkuus. [lokasarenbHble ypaBHeHUs"

62 Jlorapudm uucna. CoiicTBa jorapugpma 1

63 Jlorapudm uucna. CoiicTa jJorapugpma 1

64 Jlorapudm uucna. CoiicTa jorapugpma 1

65 JlecATUYHBIE U HATYypaJIbHBIC JIOTapU(PMBI 1

66 JlecATUYHBIE U HATYypaJIbHBIC JIOTapU(PMBI 1

67 [IpeoOpazoBanue BEIpaKEHHIA, COACPIKAIIIX 1
Jorapu(pmsl

68 [IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIITIX 1
Jorapu(pmsl

69 [IpeoOpa3oBaHue BEIpaKEHHIA, COACPIKAIIIX 1
Jorapugpmsl

70 Jlorapudmuueckas GyHKIus, €€ CBOWCTBA U 1
rpaduk

71 Jlorapudmudeckas GyHKIUA, €€ CBOKWCTBA U 1
rpadguk

7 Hcnonws3oBanue rpaduka GyHKIUN IS 1
pelIeHNs] ypaBHEHUI

73 Hcnons3oBanue rpaguka GyHKIMM 11 1
pellIeHNs] ypaBHEHUM
Jlorapudmudeckue ypaBHeHus. OCHOBHBIC

74 METO/IbI PEIICHUS JIOTaPHPMUUECKUX 1
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE

75 METO/IbI PEIICHUS JIOTaPHPMUUECKUX 1
YpaBHEHUH
Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE

76 METO/Ibl PELICHHUs JIOTapU(PMUIECKUX 1
yYpaBHEHUH

1 PaBHOCHIIBHBIC [IEPEXO/IbI B DRIHMEROANICAH SNEKTPOHHOI NOAMMCHIO

MYHUUUNAJIbHOE BHODKETHOE OBLLUEOBPA30BATEJIbHOE
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norapu(pMUUECKUX ypaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

78 . 1
JorapuMUYECKUX YPaBHCHHMA

79 KonTponsnas padora: "Jlorapudmuaeckas 1
¢bynkuus. Jlorapudpmudeckne ypaBHeHUS"

80 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

81 Cunyc, KOCHHYC, TAHT€HC ¥ KOTAHTEHC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
TpuroHomeTpHuyeckas OKpPY>KHOCTb,

84 oTpeieJIeHue TPUTOHOMETPUUECKHIX 1
(yHKIHI YUCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

85 oTpeieTIeHue TPUTOHOMETPUUECKHIX 1
(yYHKIIHMI YUCIOBOTrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYJIIBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYJIIBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYJIIBI 1

89 OcHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI 1

90 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1
BBIpOKCHUHN

o1 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1
BBIpAXKCHUI

92 [IpeoOpazoBaHme TPUTOHOMETPUUECKUX 1
BBIpaXKCHUIN

93 IIpeobpasoBaHie TPHIOHOMCERMMESKHBANCAH HEKTPOHHOI N0

INNCbIO
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BBIPAXKCHUMN

94 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

95 Pemrenne TpUroHOMETPUYECKUX YPABHEHUI 1

96 Penienne TpUrOHOMETPHYECKUX YPaBHEHUH 1

97 Pemrenne TpuroHOMETpUYECKUX YPABHEHUI 1

98 Penienne TpUrOHOMETPHYECKUX YPaBHEHUH 1

99 Pemnienne TpUrOHOMETPHYECKUX YPaBHEHUH 1

100 Pemienne TpUrOHOMETPHUECKUX ypaBHEHUH 1
KonTponbHas pabora:

101 "TpUroHOMETPUUECKHE BBIPAKEHUS U 1 1
TPUTOHOMETPUYECKUE YPAaBHEHUS"
[TocnenoBarenbHOCTH, COCOOBI 331aHUS

102 rnocienoBareiabHocTeil. Meron 1
MaTeMaTUIEeCKON WHIYKITHUH
MOHOTOHHBIE Y OTPAHUYEHHBIE

103 nocieaoBarenbHOCTH. McTopus aHanm3a 1
0ECKOHEYHO MaJIbIX

104 ApudmMernueckast Iporpeccus

105 ['eomeTpudeckas mporpeccust 1

106 beckoHeuHO yObIBarolIasi reoMeTpudecKas 1
nporpeccus

107 CyMMa 6eckOHEeUHO yObIBaOLIEH 1
reOMEeTPUUECKOI Iporpeccun

108 JIMHENHBIN U SKCTIOHEHIIUAJIBHBIA POCT. 1
Yucno e. Popmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCTIOHEHIMAIIBHBINA POCT. 1
Yucno e. Popmyia CI0KHBIX IPOLIEHTOB

110 Hcnonp30BaHue IpOrpeccuy sl peleHus 1
peanbHBIX 33]a4 MPUKIIAHOTO XapaKTepa

111 KonTponsHas pabora: AOKYMEHT MOAMVCAH DNEKTPOHHON NOANMCLI0O

MYH [EOBPASOBATE/TBHOE —— SK)— CepTuidwikaT 2BE771CT20D5A93F5CCE274E2766BBE L

MOWTMATBHOE BFODKETHOE OBLL]
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"[TocnenoBaTebHOCTH U TIpOrpeccun”

112 HenpepbiBHbIE GYHKIIUHN U UX CBOMCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI rpauKoB 1
byHKIII

114 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA 1
OTpe3Ke

115 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA 1
OTpe3Ke

116 MeTtoa HHTEPBAJIOB /IS pEIICHUS 1
HEPaBEHCTB

117 Metoa HHTEPBAJIOB /IS pEIICHUS 1
HEPaBEHCTB

118 Metoa HHTEPBAJIOB /IS pEIICHUS 1
HEPaBEHCTB

119 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX 1
GyHKUUMH U1 peleHus 3a1a4

120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX 1
GyHKUUMH U1 peleHus 3a1a4

121 [TepBas u BTOpas Mpou3BOIHbIC (PYHKIIH 1

122 OnpeneneHHf, r€OMETPUUYECKUN CMBICIT 1
IIPOU3BOIHOM

123 Onpez[eneHI/Ive, (U3UYECKUI CMBICIT 1
IIPOU3BOIHOM

124 VYpaBHeHHEe KacaTeNbHOU K rpaduKy 1
GbyHKIIII

195 VYpaBHeHHEe KacaTeIbHOU K TpaguKy 1
GbyHKITII

126 [Ipou3BoHbIE IEMEHTAPHBIX QYHKIUH 1

127 [Ipou3BoHbIE IeMEHTAPHBIX (QYHKIUH 1

128 [Ipoun3BoaHas CyMMBI, IPOU3ROKHHITIOANMCAH SNEKTPOHEOI NoanMcbio

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE
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YaCTHOTO ¥ KOMIIO3UIINH (DYHKITUI
129 [TpousBoiHAS CyMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMIIO3UIINH (DYHKITUI
130 [Tpou3BoiHAS CYMMBI, IPOU3BEACHUS, 1
YaCTHOTO ¥ KOMIIO3HUIIHH (DYHKITUH
131 KouTtponsHas padora: "[Iponssoanas” 1 1
132 [ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS 1
3HaHMi: "YpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS 1
3HaHui: "Oyakumun"
134 Peseps
135 Peseps 1
136 Peseps
OBIIEE KOJIJMYECTBO YACOB I1O 136 3 0
[TPOTPAMME
11 KIIACC
Koan4yecTBo yacos JJIeKTPOHHbIE
Ne Hara undposbie
n/n Tema ypoka Bcero Kontpoapueie | Iparkruueckue u3yuyeHusi | oOpa3oBaTebHbIE
padoThI padoThI pecypes:
[IpumeHeHne Mpou3BOHOM K
1 UccleoBaHuI0 (QYHKINI Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBI
[IpumeHeHne Mpou3BOIHOM K
2 HCCIIeIOBaHUIO PYHKIIMHA Ha 1
MOHOTOHHOCTB U KCTPEMYMBI
IIpuMeHeHne nNpon3BOIHON K
3 HCCIIeIOBaHUIO PYHKIIMHA Ha 1
MOHOTOHHOCTb M OKCTPeMyMbl
AOKYMEHT MOAMMCAH SAEKTPOHHON NOAMMCHIO
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IIpuMeHeHnne npou3BOIHON K
WCCIIeIOBAaHUIO (PYHKIIMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHnne npou3BOIHON K
WCCIIeIOBAHUIO (DYHKIIMIA HA
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpuMeHeHnne npon3BOIHON K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEM MBI

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HEMTPEPHIBHON
(GYHKIIMH Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HETIPEPHIBHOU
(GYHKIMH Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBIBHON
(hyHKIIMM Ha OTpe3Ke

10

Haxoxnenne HauOOIIBIIIETO U
HaWMEHBIIIETO 3HAYCHUS HEeITPEPHIBHON
(hyHKIIMM Ha OTpe3Ke

11

Haxoxnenne HauOOIIBIIIETO U
HaWMECHBIIIETO 3HAYCHUS HEIIPEPHIBHON
(GyHKIMH Ha OTpe3Ke

12

Haxoxnenune HanOobIIero u
HaMMEHbIIETO 3HAUCHHS HETIPEPHIBHOM
(GyHKIMU Ha OTpe3Ke

13

[Ipumenenre npou3BOIHOM JUIs
HAXO0XJIEHUS HAUJIy4lIEro PelieHus B
MPUKJIAJHBIX 3aa4ax

14

IIpuMeHeHre NPOU3BOIHON JEBRYMEHT NOAMNCAH

3)‘IEKTPOI-;|—IOI7I no

INNCbIO
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HAaXO0’KJICHUS HAMJIYUIIEro PEHICHUs B
MPUKJIATHBIX 3a/1a4ax
[IpuMeHeHne npou3BOIHON IS

15 OTIPE/IeTICHUSI CKOPOCTH U YCKOPECHHUS 1
rporecca, 3aJ1aHHOTO (GOPMYJION UITH
rpaduxkom
[IpuMeHeHne npou3BOIHON IS

16 OTIpe/IeTICHUsI CKOPOCTH U YCKOPEHUS 1
npoiiecca, 3aJaHHOTO (GOPMYIION UK
rpagpukoM

17 Komnozunus hyHkimii 1

18 Komrmosutus ¢yHKIwiA

19 Kommnozumust pyHKIHi

20 ['eomeTpuueckue oOpa3bl ypaBHEHUHN Ha 1
KOOPJIMHATHOM MJIOCKOCTH

21 I'eomeTpuueckue 0Opa3bl ypaBHEHU Ha 1
KOOPJIMHATHOM MJIOCKOCTH

99 Kontponsnas padota: "MccnenoBanue 1
(YHKIIHHA C TTOMOIIIBIO TPOU3BOAHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO 1
MepBOOOPA3HBIX

24 [TepBooOpa3HbIe AIeMEHTAPHBIX (YHKITUH. 1
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3HbIe NIeMEHTAPHBIX (YHKIIHIA. 1
[IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX

2 Nurerpai. ' eoMeTpuyecKuii CMbICI 1
WHTerpaia

97 Briuucnenue onpenenéHHOro HHTerpaia 1
o ¢opmyne Herotona-JleitOnura

28 Beruncienue onpenenéHHoro uHTerpaia |1
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o popmyne Herorona-JleiiGuuma

29

[IpumeneHnne unaTerpana A HaxX0KICHUS

TUTOIIAJICH TIIOCKUX (QUTYp

30

HpI/IMeHeHI/IC HHTCIrpaIa AJid HaXOXKICHUA
00BEMOB T€OMETPHUYECKHX TEI

31

[Tpumeps! pemenuii quddepeHnnaIbHBIX

YpaBHEHUU

32

[Ipumeps! pemiennii qudpepeHnnanbHbIX

YpaBHEHUU

33

MaremaTuueckoe MOAEIUPOBAHNE
pEaTbHBIX MPOIECCOB C MOMOIIBIO 1
g depeHInanbHbIX YpaBHEHHM

34

Kountponsnas pabora: "[lepBooOpa3zHast u

nHTerpan”

35

Tpuronomerpuyeckue GyHKIUU, UX

CBOMCTBA U rpaduKu

36

Tpuronomerpuyeckue GyHKIUU, UX

CBOMCTBA U rpaduKu

37

Tpuronomerpuyeckue GyHKIUU, UX

CBOICTBa U rpaduku

38

Tpuronomerpuyeckue GyHKIUU, UX

CBOICTBa U rpaduku

39

Tpuronomerpuyeckue GyHKIUU, UX

CBOICTBa U rpaduku

40

O160p KOpHEH TPUTOHOMETPUIECKHUX

YPaBHEHUH C IOMOIIBIO

TpHrOHOMeTqueCKOﬁ OKPYKHOCTU

41

OT60p KOpHEH TPUTOHOMETPHUIECKHUX

YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUYECKOMN OKPY

KHOCTIA

7IKITO T T
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OT100p KOpHEH TPUTOHOMETPHUYECKHIX

42 ypaBHEHUH C TOMOIIbIO 1
TPUTOHOMETPHUUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECCKHIX

43 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKOU OKPYKHOCTH

44 Pemenue TpuroHoMeTpudecKux 1
HEPaBEHCTB

45 Pemenue TpuroHoMeTpudecKux 1
HEPaBEHCTB

46 Pemenune TpuroHoMeTpUIECKIX 1
HEPaBEHCTB

47 Pemenue TpuroHOMeTpHUUECKHX 1
HEPaBEHCTB
Kountponsnas pabora: "['paduxu

48 TPUTOHOMETPUIECKUX (PYHKITUH. 1 1
TpuroHomerpuyeckre HepaBeHCTBA"

49 OCHOBHBIEC METOIbI PEIICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIEC METO/IbI PEIICHHSI 1
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIC METO/IbI PEIICHHSI 1
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIC METO/IbI PEIICHHSI 1
MOKa3aTeIbHBIX HEPABECHCTB

53 OCHOBHBIC METO/IbI PEIICHHUSI 1
norapu(MUIEeCKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEIIECHUS 1
norapu(MUIEeCKUX HEPABEHCTB

55 OcCHOBHBIE METO/IBI PEILICHHUS 1
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norapu()MUIECKUX HEPABEHCTB

OcHoBHEIC MCTOAbI PCIICHUS

% norapu()MUIECKUX HEPABEHCTB
57 OCHOBHBIEC METO/IbI PEIICHHS
UppaIOHATEHBIX HEPABEHCTB
58 OCHOBHBIE METO/BI PEIICHUS
MppaIOHAIEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
MppaoOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIoOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI peleHHS
MppaIMOHAILHBIX YPaBHEHHN
62 I'padrueckre METOIBI peICHHS
MPPaLMOHAIBHBIX YPaBHEHNH
63 I'padmaeckre MmeToabl penieHus
MIOKa3aTeNIbHBIX YPaBHEHNUN
64 I'padmaeckre MeToabl penIeHus
MOKa3aTeNIbHBIX HEPABEHCTB
65 I'paduaeckue meToapl perieHus
norapu()MUYECKUX ypaBHEHUI
66 I'padmaeckue MeToabl penieHus
Jorapu(MUYECKIX HEPaBEHCTB
67 I'paduueckue MmeToabl perieHus
Jorapu(MUYECKIX HEPaBEHCTB
I'padrueckue MeTOIbl peLieHNs
68 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

yYpaBHEHUH

I'padrueckue MeTO bl peLIeHNs

1
MOKa3aTeNbHBIX U JIOTapU(PMAIECKAX Ny

NoOKVMEHT FOARACAH DY AFRKTPOHHO-AO A rail
AU M T TO4rviCArT 7K - Ornmiovr mogriviCoro
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YpaBHEHUI

70

I'padmyeckue MeTo b1 pemeHus
MOKa3aTeIbHBIX U Jorapu(PMHIECKUX
HEPAaBCHCTB

71

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

72

KonTponsnas pabora: "UppaunonanbHele,
MOKa3aTesbHbIE U JIOTapupMUUECKHe
HepaBeHCTBaA"

73

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

74

KommnnekcHeie uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernueckue onepaiuu ¢
KOMILJIEKCHBIMU YHCIIaMU

77

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

78

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

79

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMILIEKCHOTO YnCia

80

®opmyna Myaspa. Kopau n-oii crenenn
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCEIT I
peIICHUA (bI/I3I/I‘-ICCKI/IX N Ir€OMETPUYCCKUX

1

JIOKYMEHT MOZAMNWUCAH SNEKTPOHHOM NOAMUCHIO
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3a/1a4

82 KonTtponsnas padota: "KomruiekcHsie 1
yucna"

83 HarypanbHble u 1ienbie yncia

84 HarypanbHble u nenbie yncna 1

85 [TpuMeHeHHe MPU3HAKOB JACTUMOCTH 1
IEJBIX YUCEeIT

86 [TpuMeHeHre MPU3HAKOB JICTUMOCTH 1
TIEJTBIX YUCEeIT

87 [TpuMeHeHre MPU3HAKOB JACTUMOCTH 1
uensix yucesn: HOJl u HOK

88 [TpuMeHeHHe MPU3HAKOB JACTUMOCTH 1
nensix yucesn: HOJl u HOK

89 [TpuMeHeHHe MPU3HAKOB JACTUMOCTH 1
LEJIBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue NpU3HAKOB AETUMOCTH 1
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue NpU3HAKOB AETUMOCTH

91 LETIBIX YKCEeII: anropuT™ EBximmna s 1
pelIeHns 3a/1a4 B LIETIbIX YHCIax

92 KontponbHas padoTa: "Teopus menbx 1
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHHI.

93 PaBHOCHMIIBHBIC CHCTEMBI M CUCTEMBI- 1
CJIEJICTBUS
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

94 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI- 1
CIIENICTBUS

95 OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U 1
COBOKYITHOCTEH PAllMOHAIFHBIX YDABHCHINH |
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96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW MppaLMOHAIBHBIX 1
YpaBHEHUI

97

OCHOBHBIE MCTOABI PCIICHUA CUCTCM U
COBOKYITHOCTEW MOKa3aTEIbHbIX 1
YpaBHEHUU

98

OcHOBHBIE MCTOABI PCIICHUA CUCTEM U
COBOKYITHOCTEW MOKa3aTEIbHbIX 1
YpaBHEHUU

99

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYIHOCTEHW JIorapu(pMUuecKux 1
yYpaBHEHUU

100

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH JIorapu(pMuuecKkux 1
yYpaBHEHUU

101

[IpumeHeHne cucTeM K penieHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IUYHBIX 00JIACTEeH HAYKH U PEaTbHOU 1
KU3HU, HHTEPIPETALUs OTYyYSHHBIX
pe3yNIbTaToOB

102

[IpuMeHeHne CUCTEM K PELICHHUIO
MaTeMaTHYeCKUX 3aa4 ¥ 3a7a4 U3
pa3IUYHBIX 00JaCTel HAYKH U pealIbHOM 1
KU3HU, HHTEPIPETALUs OTyICHHBIX
pe3ynbTaToB

103

[IpuMeHeHre HEpPaBEHCTB K PELICHUIO
MaTeMaTH4eCKUX 3aJa4 U 3a/1a4 U3
pa3nuyHbIX 00JacTeil HAyKHU U peaNbHOM 1
KU3HU, UHTEPIpETalns NOTyYeHHBIX
pe3yJIbTaTOB

104

4

[EEN

KonTtponeHas padoTa: "CuctemMsl

LLOKYMEHT-ROAFMUCAH3AEKTPORHOI-AOARKCHIO
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palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX
ypaBHeHuUi"

105 PannonanpHble ypaBHEHUS ¢ TapaMeTpaMu 1

106 PanmonanbHbie HEpaBEHCTBA C 1
napaMeTpamu

107 PannoHanbHbIE CUCTEMBI € ITapaMeTpamMu 1

108 HppaumnonanbHble ypaBHEHMS, 1
HEpaBEHCTBa C MapaMeTpaMu

109 HppanmoHanbHbIe CUCTEMBI C 1
napaMmeTpamu

110 [loka3zarenbHble ypaBHEHUS, HEPABEHCTBA C 1
rnapaMmeTpamu

111 [Toka3aTenbHbIE CHCTEMBI C ITapaMeTpamMu 1

112 Jlorapudmudeckue ypaBHEHUS, 1
HEPABEHCTBA C ITapaMeTpaMu

113 JlorapudmMudeckre CUCTEMBI ¢ 1
napaMeTpamu

114 Tpuronomerpruyeckue ypaBHEHHs € 1
napaMeTpamu

115 Tpuronomerpruyeckue HEpaBEHCTBA C 1
napaMeTpamu

116 TpuronomeTpruyecKkue CUCTEMBI C 1
napaMeTpamu
ITocTpoenue u nccnenoBaHue

117 MaTEMaTUYECKUX MOJIENEH PEAIbHBIX 1
CUTYalU# C IOMOILBIO YPAaBHEHUH C
napaMeTpamu

118 ITocTpoenue u nccnenroBaHue 1
MATEMATHHCCKIX MOACICH pggfvg?ﬂ.kslﬁ%)?:op‘ﬂwcrﬂ\r: SAEKTPOHHOW-NOARMCHIO
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CUTYaLMi C IOMOLIBIO CUCTEM YPaBHEHUMN

C IapaMmeTpaMu

119

[ToctpoeHue u ucciaenoBaHue
MaTeMaTUYECKUX MOJIENEN peabHbIX
CUTYALMH C IOMOLIBIO CUCTEM YPAaBHEHUI

C ImapaMmeTpaMu

120

KonTtposneHast padoTa: "3anaun ¢

napamerpamu”

121

[ToBTOpeHnue, o6o0IICHNE,

cucTeMarusanus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, o6o0IICHNE,

cucTeMaTru3anus 3HaHui: "YpaBHeHH"

123

[ToBTOpeHue, 0600IICHNE,

cucTeMaTrn3anus 3HaHWi: 'Y paBHEHHSL. 1

Cucrems! ypaBHeHUI"

124

[ToBTOpeHue, 06o0IIEeHNE,

cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

125

[ToBTOpEeHue, o600IICHNE,

cucrtemaTusanus 3Hanuil: "HepaBenctpa"

126

[ToBTOpEeHUE, 0600IICHNE,

cucrtemaTtusanus 3Hanuil: "HepaBenctpa"

127

[ToBTOpEeHue, 0600IICHNE,

cucrtemaTtusanus 3Hanuii: "[IpousBoaHas u 1

e€ npumeHeHue"

128

[ToBTOpEHUE, 0000IICHNE,

cuctemaTtusanus 3Hanuii: "[IpousBoaHas u 1

e€ npuMeHeHue"

129

[ToBTOpEeHnue, 06061IeHNE,

cucreMarusanus 3Hanuii: "[IponsBogHas u 1

e€ npuMeHeHue"

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
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[ToBTOpEeHue, 060061ICHNE,
130 cucremMaTu3anus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpEenue, 060061ICHNE, 1
cucreMaruzaius 3Hanuii: "Oyuxnun"
132 [ToBTOpEnue, 060061ICHNE, 1
cucreMaruzaius 3Hanuii: "Oyuxun"
133 [ToBTOpeHnue, o6o0IICHNE, 1
cucreMaruzaius 3Hanuii: "OyHxun"
134 Peseps
135 Peseps 1
136 Peseps
OBIIEE KOJIJMYECTBO YACOB I1O 136 3 0
I[MPOI'PAMME

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Aure0pa u HavyaJia MaTeMaTH4eckoro anaansa.10-11 kiaaccel. B 2 u.
Y4eOHMK MU yYaIuuXcs 001eo0pa3oBaTe/IbHbIX YUPeKACHU I

(yray0Jsiennbiii yposenb) /Mopakosuu A.I'.-M.: Muemo3una, 2020

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

Iloypounsblie pa3padoTku nmo ajaredpe U HaYaJIaM MaTeMaTHYECKOr0 aHAJIM3A:
10-11 kaacebl.-M.:BAKO,2022.Pypkun.A.H., MaciennukoBa U.A.,
Mumuna T.T'.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Pemy EI'D, Anekc/lapun.ru, Yuu.py, AKmnacc.py

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO
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