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MNOSCHUTEJIBHASA 3AIIMCKA

YueOHbIl Kypc «AnreOpa W Hadajla MAaTEeMaTHYECKOTO aHajIn3a» SBISAECTCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeJHero oomiero o0pa3oBaHUs, IMOCKOJBKY, C OIHOMN
CTOPOHBI, OH OOecCHne4YMBaeT WHCTPYMEHTAIbHYIO 0a3y Uisi HM3y4yeHHUs BCEX €CTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET JIOTHYECKOe M aOCTPAKTHOE MBIIIJICHHUE
oOydaromuxcsi Ha YpOBHE, HEOOXOIMMOM JJisi OCBOCHHS HMH(OPMATHUKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIIOBECHOCTH M JPYIMX JUCHUIUIMH. B pamkax gaHHOro ydeOHOro Kypca
oOydaronuecsi OBJAJIEBAIOT YHHUBEPCAIbHBIM  SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMAaTUIECKOU opme.

VYueOHblif Kypc anreOpbl M Hadajdl MaTeMaTHYeCKOro aHaju3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHACHIIMA pPa3BUTHS HKOHOMUKH M OOUIECTBEHHOW J>XU3HHU, IO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO MHCIOIB30BaTh WX IS
JanbHeWIero oOpa3oBaHHMs M B IIOBCEJIHEBHOM JKM3HM. B TO ke Bpemsl OBjIaJeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTMMHU KOHCTPYKLHUSMHU alnreOpbl ¥ MaTeMaTU4YEeCKOr0 aHalIu3a
pa3BUBAaeT YMEHHE HAaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXKAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHUE U
KOHKpETH3aIUlo, a0CTparupoBaHUE U AaHAIOTHI0, (OPMHUPYET KpPEaTUBHOE U KPUTHUECKOE
MBIILUICHHUE.

B xome m3yuenuss ydeOHOro kypca «Anredpa ¥ Hayalla MAaTeMaTHYECKOTO aHaIH3a»
oOydaroluecss MOJy4YaloT HOBBIA ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBLHOTO
MOCTPOCHUS MaTEeMaTHYeCKHX MOJEJeH pealbHbIX CUTYyalluld, UHTEPIPETalrud MOTy4EeHHBIX
peLIeHUH, 3HAaKOMSTCS ¢ NIPUMEPaMU MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc 007amaeT 3HAYUTEIBHBIM BOCHHTATEIBHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcs Kak uepe3 yueOHBIH MaTepual, CrocOOCTBYIOMIMI (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK M depe3 crneuupuky y4deOHOW  NeATeNbHOCTH, TpeOyromen
MPOJODKUTENIFHOM  KOHIEHTPAallMd  BHUMAaHHs, CaMOCTOSTEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3yibTar.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOTO aHalu3a JISKUT
NeSITeTHHOCTHBIN MPUHIUT 00YYEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa n Hadyana MaTeMaTUYeCKOro aHalIN3a» BbIAEICHbI
CIIEIYIOIINE COJEpKAaTEIbHO-METOAUYECKHEe JTUHUM: «Uucna U BblUMCICHUS», «DYHKIMM U
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Hadana maremaTHueckoro aHanusa», «MHoOXecTBa U
joruka». Bce OCHOBHBIE cOnEp)KaTEIbHO-METOAWYECKUE JIMHUM H3Y4aroTCsl Ha MNPOTSHKEHUU
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEJHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO OIOJHSISA IPYr
JIpyra ¥ IOCTENEHHO HACBIAsCh HOBBIMM TeMaMU U pasjaenamu. J[aHHBIA ydeOHBIH Kypc
SBIISICTCS MHTETPAaTHUBHBIM, IIOCKOJBbKY OOBEIUMHSAET B cebe colep)KaHHe HECKOJIbKUX
MaTeMaTUYeCKUX AMCLUUIUIMH, TaKUX Kak anreOpa, TPUrOHOMETPHs, MaTeMaTHUYEeCKUH aHalIu3,
TEOpHsl MHOXECTB, MaremMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydarommecs
OBJIaJICBAIOT BCE Oosiee MIMPOKMM MaTeMAaTUYECKUM alllaparoM, y HHUX IOCJIe10BaTeIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUECKyl0 MOJENb pealbHOH
CUTyalluu, MPUMEHATh 3HAHUS, MOJTYYEHHbIE MPU H3YUYEHUU Y4EOHOro Kypca, IS peuieHHs
CaMOCTOSITENIbHO C(POPMYTUPOBAHHONM MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIpPETHPOBATH
CBOM OTBET.

ConepxatenpHo-MeToAMYecKass  JMHUA  «Yucna W BBIYMCIEHHS)»  3aBepIIaeT
(dbopMUpOBaHHE HABBIKOB HCIIOIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLJIO HAayaTo Ha
YpOBHE OCHOBHOTO o0miero oOpasoBanus. Ha ypoBHe cpeanero obimiero obpa3oBaHus ocoboe
BHUMaHue yjaemnsercss GOpMHUPOBAHUIO HABBIKOB PAllMOHANBHBIX BBIYMCIEHUH, BKIIIOUYAIOLIUX B
ce0si MCIONIb30BaHME PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh NMPHUKHUIKY, BBITOJIHATh
npUOIMKEHHBIE BRIYUCIICHUS, OLIEHUBATh YHCIOBBIE BHIpAYKEHUS, padOTaTh C MaTeMaTHYECKUMU



KOHCTaHTaMH. 3HAKOMbIE OOYYaIOIIMMCS MHOXECTBAa HATYypPaJIbHBIX, LIEJIBIX, PALIMOHAIBHBIX U
JEUCTBUTEIIBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Hcel. B kaxnom m3 3Tux
MHOXECTB PacCCMaTpPUBAIOTCSl CBOMCTBEHHBIE €MY CHEIM(PUUECKUE 3a1a4H U ONIEPAIUH: JIeTICHUE
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOXECTBE IIeJbIX 4YHCel, O0co0ble CBOICTBa
paLMOHATIBHBIX ¥ UPPALMOHAIBHBIX YHUCEN, apu()METHUECKUE ONEpalny, a TaKKe H3BICUCHHE
KOPDHS  HATypaJbHOM CTEINEHM HAa MHOXECTBE KOMIUIEKCHBIX 4Mceld.  bmaronmaps
[IOCJIEI0BATEIbHOMY  PAaCIIMPEHHUIO Kpyra MCIOJNb3YEMbIX UYHCEI U 3HAKOMCTBY C
BO3MOXHOCTSIMM UX IIPUMEHEHUS AJIS PELICHUs PA3IMYHbIX 3a7a4 (OpMHUPYETCs IPEACTaBICHNE
0 €IMHCTBE MaTeMaTUKH KaK HAyKHU U €€ pOJIM B IOCTPOEHUM MOJEIIEN peabHOI0 MUPA, LIMPOKO
UCTIOJIBb3YIOTCS 0000IEHNE U KOHKPETH3aLHsL.

Jlunus «YpaBHEHUS M HEPAaBEHCTBA» pealln3yeTcs Ha MPOTSHKEHUU BCero oOydyeHUs Ha
YpOBHE cpeaHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEIYyCMOTPEHO peIIeHHEe COOTBETCTBYIOUIMX 3aaad. B pe3ynbraTe o0ydaromuecs: OBIaeBaloT
pa3IMYHBIMM  METOJAMM PpEUICHMs pPalHdOHAIbHBIX, HWPPALUOHAIBHBIX, IIOKAa3aTCIIbHBIX,
JOTapu(pMHUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXKe 3ajad,
colepkamux napaMmerpsl. llomyyeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IHPU HUCCIEIO0BAaHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOAHOMN, IPU PEIICHUN NPUKJIAJHBIX 3a/1a4 U 3a7ja4 Ha HaXOXKICHHE
HauOOJIBIIMX U HAUMEHbIINX 3HauUeHUM GyHKuuu. JlaHHas copeprkaTesbHas IMHUS BKIIOYACT B
ceOs1 Tarkke (GOpPMHpPOBAHHWE YMEHHUH BBINOJHATH Pacu€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKCHUM, a TAK)KE BBIPAXKCHUH,
colepKalmmx creneHn u Jorapudmel. briaromapst u3yueHHro anredpamuecKoro marepuana
OPOMCXOOUT JalbHEHIlee pa3BUTHE AJITOPUTMUYECKOIO UM aOCTPAaKTHOTO  MBIIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JETYKTUBHBIX PacCyKICHHUM, pabOTbhl C CUMBOJIbHBIMU
dbopmaMu, TpeACTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BUJE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3 GeKTUBHBIE HHCTPYMEHTHI JJISl PEICHHS MPAKTHYECKUX M €CTECTBEHHO-
Hay4yHBIX 3ajja4, HarJIsaAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAYKH.

CopnepxatenpHO-MeToAnYecKast TUHUS «DYHKIMU U TpaUKI» TECHO TEPEIUIeTaeTCs C
JIPYTUMH  JIMHHUSMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B KAaKOM-TO  CMbICIEe — 3aJaér
MOCIIEIOBATEIbHOCT, ~ M3yU€HUsi MaTepuana. V3yuyeHue  CTENeHHOW, IOKa3aTelbHOMH,
JOrapupMHUECKON M TPUTOHOMETPUUYECKUX (DYHKIIMH, UX CBOMCTB M Tpa(UKOB, UCIIOJIb30BaHHE
GyHKIMN Ui pemieHust 3ajad U3 JPYrUx y4eOHBIX IMPEeIMETOB U peajlbHOW JKU3HHM TECHO
CBS3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM YpaBHEHHM U HepaBeHCTB. [Ipu
3TOM OoJbpIIOE BHUMaHuE yaensercs (OPMUPOBAHUIO YMEHHS BbIpaXaTb (QopmyiaamMu
3aBHCUMOCTH MEXAY Pa3IUYHbIMU BEIMYMHAMH, UCCIEI0BATh MOJy4YeHHbIE (DYHKIMH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTUE YMEHHH U
HaBBIKOB, MO3BOJISIOMIMX BBIPAKaTh 3aBUCUMOCTH MEXIY BEJIMUYMHAMM B Pa3InYHON (opme:
aHAJTUTUYECKOM, Trpaduyecko U clIoBeCHOM. Ero wu3ydeHwe CcrnocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKpPETH3allHH,
WCITOJIb30BAaHUIO aHAJIOTHH.

CopnepxarenpHas nnHusA «Havyana MaTeMaTHyecKoro aHajan3a» MO3BOJIAET CYLIECTBEHHO
pacIIUpUTh KPYr KaKk MaTeMaTUYEeCKUX, TaK M MPUKIAIHBIX 337ad, JOCTYMHBIX 00yJaromuMcs,
TaK KaK y HUX IMOSIBJIETCS BO3MOXHOCTh CTPOUTH I'pauKU CIOKHBIX (PYHKLUH, ONPEensiTh ux
HauOOJbIIME U HAaUMEHbIIINE 3HAYEHUS], BBIYUCIATD IJIOMAAu GUryp u oObEMBI Tel, HaXOIUTh
CKOPOCTM M YCKOpPEHHs ImpoueccoB. JlaHHas coaepaTellbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKUX MoOJieJel peajabHBIX CHUTyaluid, I03BOJISET
HaxXOJUTh HaWIydlllee pEUICHHE B NPUKIAIHBIX, B TOM YHCIE COLHUAIBHO-I)KOHOMUYECKUX,
3aJayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHUYECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abCcTpakTHOTO, (OPMATBHO-IOTMYECKOTO U KPEaTUBHOTO MBIIIICHHUS, ()OPMUPOBAHUIO YMEHHM
pacro3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U uckyccTBe. OOy4aromuecs
Y3HAIOT O BBIJAIOLIMXCS PE3y/bTaTax, MOJYYEHHBIX B XOJ€ Pa3BUTH MaTEMAaTUKH KaK HAyKH, U
00 ux aBTOpax.



CopnepxatenpHo-MeToauYeckass JHHUA «MHOXecTBa M JIOTHKa» BKJIIOYaeT B cels
JJIEMEHTHl TEOPUM MHOXKECTB M MaTEeMAaTUYEeCKOH JIOTUKH. TeopeTHKO-MHO)KECTBCHHBIC
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJBHOW MaTeMaTHKH W TpeiiarailoT Hamboiee
YHHUBEPCAJbHBIN S3bIK, OOBCIUHSIONIMN BCE pa3/ieibl MaTEeMaTUKU U ©€ NPUIIOKCHHUH, OHHU
CBA3BIBAIOT PA3HBIC MATCMATUUCCKNUEC JUCHUILIMHBI U UX NPUJIOKCHHUA B CAUHOC LICII0C. H03TOMy
B2XHO JIaTh BO3MOXHOCTh OOY4YarolmeMycCsl MOHHUMATh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBpeMeHHOﬁ MAaTCMaTUK W HUCIOJB30BATH C€Iro IJId BBIPAXKCHUA CBOUX MBICIICH. I[pyrI/IM
B2)XHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAYKH CJeIyeT MPU3HATh CBOMCTBEHHYIO € CTPOTOCTh
00OCHOBaHMH W  CJEJOBAaHUE OMNPENEIEHHBIM IpaBHJIaM TOCTPOCHHUS  JIOKA3aTelbCTB.
3HaKOMCTBO C AJICMEHTAaMH MaTEMaTHYECKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIIIJICHUA 06yqafonmxc51, IMO3BOJIACT UM CTPOUTH CBOU PACCYXXJICHHA HAa OCHOBC JIOTHYCCKUX
npaBui, GOPMUPYET HABBIKA KPUTUYECKOTO MBIIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTeMaTUYECKOTO aHAU3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTUYECKOTO  MOJCIMPOBAHHUS,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOPMUPOBAHHUIO HABBIKOB IOCTPOCHHSI MOJENCH pEabHBIX CUTYallMid, WCCICIOBAHUS ITHX
MOJIENIeHi C TOMOIIBI0 ammapara ajireOpbl W MaTeMaTHYeCKOro aHaJu3a, WHTEPIpETaluu
IMMOJIYYCHHBIX PE3YJIbTATOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KIlI)IfI M3 pasaciioB IMPOrpaMMBbl,
MIOCKOJIBKY BECh MaTepuan y4eOHOro Kypca IIUPOKO HCIOJB3YETCs ISl PEUICHUs MPUKIIaTHBIX
3amad. [lpm pemeHuM peanbHBIX NPAKTHYECKUX  337ad  OOydaromiuecss pPa3BHBAIOT
HaOJIF0IaTEIbHOCTh, YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTParkpoBaThCs, HCIOJIb30BATh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3HPOBATh Mpobiemy. JlesaTensHOCTh MO (OPMHUPOBAHUIO
HABBIKOB PEIICHHS IPUKIIAJIHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCEe U3YyUSHHsI BCEX TEM Y4eOHOTo
Kypca «Anrebpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3a.

Ha u3ydenue yueOHOTO Kypca «Anredpa v Havyajga MaTeMaTHYECKOTO aHaIM3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henmento), B 11 kimacce — 136 yacoB (4 ydaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KUIACC

Yucia 1 BLIYMCICHHUA

Panmonanbupie uncna. OOBIKHOBEHHBIE U JECSITUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE
nepuoudeckue apoodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul pelleH!s NPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIIEll 3HAHUN U PEATIbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanyoHanpHble W MppalMoOHaNbHbBle uyucia. Apudmernueckue
OIepanyy ¢ JECUCTBUTEIBHBIMU 4YHciIaMU. MOIyib NEMCTBUTENBHOIO YHUCIIA M €r0 CBOMCTBA.
[TpuOn>k€HHBIE BBIYMCIIEHUSA, IpaBWJIa OKPYIJIEHWs, IPUKHUIKA U OLEHKa pe3yibTara
BBIYNCIICHUM.

Crenenb ¢ neibM nokasateneMm. bunom Heiotona. Mcnonp3oBanue moaxoasimei popmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4d U IPEJCTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIIEHH U €Tr0 CBOICTBA.

CreneHp ¢ panMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapugm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypallbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHus! M HEpaBEHCTBA

ToxnecTBa W TOXIECTBEHHble IpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHHUS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/]Ibl PELICHHUS LEIbIX U JPOOHO-pAllMOHANIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnensl ¢ rensiMu kodddunnuentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTENIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PELICHHWS  HUPPALMOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckre (opmyinsl. [IpeobpazoBaHHe TPUTOHOMETPUUYECKHX
BBIPAKECHUM. PellleHre TpUroHoOMeTpU4eCKUX YpPaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMH. MaTpuua CcUCTEMBl JIMHEWHBIX YpaBHEHHM.
Onpenenurens MaTpullpl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €ro
3HAYCHM, IPUMEHEHUE ONPEIAECIUTEI A1 PEIIECHHUs CUCTEMBI IMHEHHBIX ypaBHEHUH. Pemenue
MIPUKJIAHBIX 3a/1a4 C IIOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne MocTpoeHHON
MOJIEIIN C TOMOILBIO MAaTPUIL] U ONIPEACIIUTEIIEH.

ITocTpoeHrne MareMaTHYeCKUX MOJENIEN peaJbHOM CUTYallMH C IOMOIIBK) YpAaBHEHUN U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMNM M HEPAaBEHCTB K DPEIICHUI0 MAaTeMaTHYeCKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U pealbHOM JKU3HH.

DOyHKUUH U rpaduKu

OyHKIMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢yHknuu. Kommosuius
¢ynkuuit. I'paduk pynkuuu. DnemeHTapHbIE TPpeodpazoBaHus rpauKoB QyHKIHIIA.

Ob6unacTp onpeneneHuss 1 MHOKeCTBO 3HaueHUN ¢yHkiuu. Hynu ¢ynknuu. [IpomexyTku
3HaKonocTosHcTBa. UETHble M HeuéTHble QyHKUMU. [lepuognueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (PyHKUMH. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbosnbliee U HauMeHbIIee
3Ha4YeHUs (QYHKIIUU Ha IPOMEKYTKE.

Jluneiinas, kBagpaTH4Has U APOOHO-TMHEWHAsS QYyHKIIUUA. DJIEeMEHTapHOE UCCIEI0OBaHUE U
MOCTPOCHHE UX I'PaPHKOB.



CrenenHass (pyHKIMS C HaTypaJbHBIM M LIE€JbIM TokaszareneM. EE cBoiicTBa M rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (YHKIIMM OOPATHOW CTETNEHW C HATypaJbHBIM
[IOKA3aTEJEM.

[TokazarenbHas u orapudmudeckas GpyHKINU, UX CBoMcTBa U rpaduku. Vcnonb3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIUN
YKCJIOBOTO apryMeEHTA.

OyHKIMOHATIbHBIE 3aBUCUMOCTH B pEaIbHBIX MPOIleccax U SBJICHUAX. ['papuKku peabHbIX
3aBUCUMOCTEH.

Hauyana matemMaTHyeckoro aHajaimsa

IMocnenoBaTeNbHOCTH, CIIOCOORI 3aJaHMS IIOCIEN0BATENLHOCTENR. MeTon MaTeMaTHYECKOMH
WHAYKUUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIIEIOBATEIBHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEMaTUYECKOI0 aHaJIN3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTrpuueckas —mporpeccuu. beckoHedHo — yObIBaromias
reomerpuueckasi nporpeccus. CymMmma 0eCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW MPOTrpPEeCcCHH.
JluHelHbII W SKCHOHEHIMaNbHBIA pocT. Yucmo e. Dopmysna CIOXKHBIX IPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuy JUIsl pELIeHUs] pealIbHbIX 3aJa4 IPUKIaJHOTO XapaKTepa.

HenpepriBuble (yHKIMH M UX cBoiicTBa. Touku paspbiBa. ACHUMOTOTHI TpaduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX HAa OTpe3ke. MeToJ MHTEpBAJOB UISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNpepbIBHBIX (DYHKIIUH JIJIsl pEelIeHUs 3a/1a4.

[lepBas u BTopas npousBoHbie GyHKIUHU. OnpeneracHue, TeoMeTpUIeCKUil 1 (pU3NIecKuit
CMBICT MPOU3BOAHON. YpaBHEHUE KacaTeNbHOM K rpaguKy QpyHKIHH.

[TpousBoaHble AnieMeHTapHbIX QyHKUIUN. [Ipon3BoaHAs CyMMBbl, IPOU3BEIECHMSI, YACTHOTO
¥ KOMIO3UIINU (QYHKITUH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBAaMU U MX CBoicTBa. [{uarpammbl Diliepa—BeHHa.
[IpMeHeHrne TeOopeTUKO-MHOKECTBEHHOIO ammnapara Juis ONUCaHHUs peajbHbIX MPOLECCOB U
SBIICHUH, IPU PEUICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble yucia. [IpuMeHeHWe NPU3HAKOB JCITUMOCTH IICNIBIX YHCE,
HaubonbpImi o6mui nenutens (nanee — HOJl) u Haumensiee obmiee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJIIO, anropuT™Ma EBKIIMIa 1S pereH st 3a/1a4 B IEJbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCia. ApUPMETHIESCKHE ONEPal ¢ KOMIUIEKCHBIME YnciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCeN Ha KOOpAUHATHOH miockocTu. @opmyrna Myaspa. Kopau n-oit crenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIGKCHBIX 4YHCEN IS pelieHus (QU3HYSCKUX |
TEOMETPHUECKUX 3a]1au.

YpaBHeHUs1 M HEpaBEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PAaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIe/ICTBUS. PaBHOCHIIbHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKHX YPaBHEHHH C IOMOIIBI0 TPUTOHOMETPUYECKON
OKPYXHOCTH. Pelrenne TpuroHoMeTpuiIecKiX HEPaBeHCTB.

OCHOBHBIE METOJIBI PEIIEHUs TTOKA3aTENbHBIX U JIOTApU(DMUIECKIX HEPABEHCTB.

OCHOBHBIE METOJIBI PEIICHUS UPPAITIOHATHHBIX HEPABEHCTR.

OcHOBHBIE  METOABl  pEIIEHUS CHCTEeM W  COBOKYIMHOCTEH  palMOHAaIbHBIX,
UPPAIMOHATLHBIX, ITOKA3aTeIBHBIX U JIOTAPHU(PMUICSCKHX YPaBHECHUH.

YpaBHEeHUsI, HEPAaBEHCTBA U CUCTEMBI C ITApaMETPaMHU.



IIpuMmeHeHrnEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PELIEHUI0 MAaTEMaTHMUYECKUX 3ajad U
3ajjad U3 pa3IM4yHBIX 00JacTedl HayKM M PpEaJbHOM JKW3HM, HMHTEpHpeTalus IOJIy4eHHbIX
pe3yNbTaTOB.

DOyHKIUM U TpadpuKu

I'padux xommnozuuuu QyHkuil. ['eomerpuueckue oOpas3sl ypaBHEHUH M HEpaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaUKH.

I'paguueckue MeTonbl pelIeHUs YpaBHEHMM M HepaBeHCTB. ['paduueckue MeTOAbI
pelIeHus 3a/1a4 C apaMeTPaMH.

Hcnonb3oBanue rpapukoB (QyHKUIUN A8 HCCIEAOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a]1a4 U3 APYrUX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

Havaja maTeMaTH4eCKOro aHaJIM3a

[TpuMeHeHne MPOU3BOIHOM K UCCIETOBAHHUIO (DYHKIIUNA HA MOHOTOHHOCTH M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbLIEro 3HaYeHNH HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHHEe NPOM3BOJHOM JUIS HAXOXKJICHHS HAWIYYIIErO DPEIICHUS B IPUKIAJAHBIX
3ajjauax, A OHpEeJeNieHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHoro Gopmynoi wiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO NepBOOOpa3HbIX. [lepBooOpa3Hble 31€MEHTapHBIX
¢ynkuunii. [IpaBuia HaX0XKIEHUS TIEPBOOOPA3HBIX.

HNurerpan. ['eomeTpuyecknil CMbICII MHTETrpasia. BeunciaeHne onpenenéHHoro nHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHune wuHTErpana Juid HaxXOXKJIEHHs IUIOUIagedl MIockux ¢uryp u o0bEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemenuit auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKkoe MOJIEIMPOBAHUE
peaNbHBIX MPOIECCOB C MOMOINBIO AU(GepeHINaTbHBIX YPaBHEHUH.



IJTAHUPYEMBIE PE3VJIbTATbI OCBOEHUSA VYHYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHcKOro BOCIIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMMO3UIUU  OOYYAIOIIETOCsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHMCKOr0 OOMIECTBA, MPEACTABIEHHUE O MaTEMaTHYECKUX OCHOBAaX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKTaHCKON MICHTUYHOCTH, YBAXKEHUS K MPOILJIOMY U
HACTOAILIEMY POCCUKMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUUCKHUX
MaTE€MaTUKOB M POCCUHCKOW MAaT€MAaTHYECKOW IIKOJbI, WCIOJb30BAHUE 3THUX JOCTUKEHUU B
JIPYTUuX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOr0 MOBEICHUS, CBI3aHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KCHUN HAyKH U JCSATENBHOCThIO YUYEHOTO, OCO3HAHHE JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOHYHMBOTO OyIyIIEro;

4) 3cTeTUYECKOr0 BOCTIMTAHMS:

3CTETUYECKOE  OTHOLIEHWE K  MHpPY, BKIOUYasg  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEUIeHUH, pacCyXIEeHUH, BOCIPUUMUYHUBOCTb K
MaTE€MaTUYeCKUM acleKTaM pa3jMyHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKkoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUECKHE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e30macHOro 0o0pa3a JKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO (30pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OT/AbIXA, pEryispHas (Gu3ndeckas akTHBHOCTB),
(bu3HYecKOe COBEPIIICHCTBOBAHUE NP 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETEHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPY/y, OCO3HAHHUE IICHHOCTU TPYIOTIO0US, HHTEPEC K Pa3NUIHBIM chepam
npohecCHOHANBFHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKON U €€ MPUIIOKEHUSMHU, YMEHHE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
caM00Opa30BaHMIO Ha MPOTSKEHUU BCEH KU3HHU, TOTOBHOCTh K AKTUBHOMY yYaCTHIO B PEIIEHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKOM HallpaBICHHOCTH;

7) IKOJIOTM4eCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KYIbTYphl, IOHUMaHHE BIHUSHUS COLHUAIBHO-
HKOHOMHUYECKUX TIPOIIECCOB HAa COCTOSHME MPHUPOTHOM U COIMATBHON Cpebl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJjeM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTUYeCKUX 3HAHUU JJIs pelIeHus 3a7ad B 00JIACTU OKPYXKAIOUIEH Cpejbl, TUIAaHUPOBAHUE
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKPYKAIOLIEH Cpeibl;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH W OOIIECTBEHHOW MPAKTHUKH, TOHMMAaHUE MATEeMAaTHYECKOW HayKd Kak CQepbl
YeJIOBEUECKOU JIEATEIbHOCTH, HTANoOB €€ Pa3BUTUSI M 3HAYMMOCTH Ul pa3BUTUS LIMBUIM3ALNU,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MAaTEeMaTHYECKON KyJIbTYpOH KaK CPEeICTBOM MO3HAHUS MHPA,
TOTOBHOCTb OCYHIECTBJISITh IPOEKTHYIO U MCCIIEI0OBATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U

B TpyIIIIE.



METAINPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE A€l CcTBUS

Ba3oBrble JJornueckue aeiicTBuA:

BBISIBJISITH M XapaKTEPU30BaTh CYNICCTBCHHBIC MPU3HAKM MAaTEMaTHYECKHUX OOBEKTOB,
MOHATHUM, OTHOIICHUNH MEXIy MOHATHUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAIUUA, OCHOBAHUSA Ui 000OIIeHUs u
CpPaBHEHHUSI, KpUTEPUU TPOBOJAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (HOPMYJIHPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC U
OTpUIATENIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpeuus B (akTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAaratb KPUTCPUU IS BBISABICHUS
3aKOHOMEPHOCTEN ¥ IPOTUBOPEUHIA;

JIeNIaTh BBIBOJBI C HUCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX U WHIYKTUBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

MIPOBOJMTH CAMOCTOSTEIBHO JIOKA3aTeIhCTBA MATEMATHUECKUX YTBEPKACHUN (IIPSIMBIC U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIMIO, MPUBOAUTH TPUMEPhl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXICHHSI U BHIBOJIBI;

BbIOUpaTh CcHoco0 pemieHus Yy4yeOHOM 3agaud (CpaBHHBATh HECKOJIBKO BapHaHTOB
peuieHusi, BbIOMpaTh HamboJiee TMOAXOAUIMH C YYETOM CaMOCTOSITEILHO BBIJCICHHBIX
KPUTEPHEB).

ba3oBble uccienoBare/bCKue AeiiCTBUS:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT MO3HAHUA, (OPMYIUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHE, MpoOiIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCJICIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOTO OOBEKTa, SBICHUS, IMPOILIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MEXAy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMMU;

CaMOCTOSTENbHO (OPMYITHUPOBATH 000OIIEHUSI ¥ BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOJICHUS, UCCIIEIOBAHHUS, OIICHUBAThH JIOCTOBEPHOCTH MOTYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCA, & TAKXKE BBIBUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undpopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIINH, JaHHBIX, HEOOXOAUMBIX JJI OTBETA Ha BOMPOC U IS
pelieHus 3a/1auu;

BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHHUKOB  PA3UYHBIX THUIIOB, aHAJIMW3HPOBATh,
CUCTEeMATH3UPOBATh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3IMYHBIX BHJIOB ©  (QOpM
MPEICTaBJICHHUS,

CTPYKTYpUpOBaTh  WHGPOPMAIMIO, TPEACTABIATE €€ B  PANIMYHBIX  Qopmax,
WJLTIOCTPUPOBATH TpadUuecKH;

OIICHWBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSITEIHLHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBUSA

O0menue:

BOCIPUHUMATh U (OPMYITUPOBATH CYXJECHHUS B COOTBETCTBUM C YCIOBUSMHU M IENISAMU
oO0IIeHus], SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh IIOSICHEHHs II0 XOJy pEHIeHUs 3aJa4yd, KOMMEHTHUPOBAaTh IOJYYECHHBIN
pe3ynbTar;



B XOJle OOCYXKACHHUS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI,
perraeMoii 3a1adu, BBICKA3bIBATh WJICH, HAICJICHHBIC HA TOHMCK PEIICHHS, COMOCTABIATH CBOH
CYXJIEHUS C CYXACHUSAMHU JPYTrUX YYaCTHHUKOB JAMAIOra, OOHAPYKHUBATh Pa3IUYMe M CXOJCTBO
HO3UIHIA, B KOPPEKTHOU popme GOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

NPEICTaBIATh PE3YJbTaThl PEIICHHs 3a7add, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opmar BBICTYIUICHHS C y4ETOM 3a4ad  NPE3EHTAUUH U
0COOEHHOCTEN ayAUTOPHH.

PeryisiTuBHBIEe YHMBepcaabHble yueOHbIe AeiicTBUS

Camoopranuszanus:

COCTaBJIATH IUIAH, AJTOPUTM PpEIICHHs 33Jadd, BHIOMPATh CIOCOO pEIICHHS C y4ETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI PEIICHHH C y4ETOM HOBOM MH(pOpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHATBHBIH HHTEJIEKT:

BJIaZICTh HABBIKAMH IIO3HABATEIBbHON peIeKCHN KaK OCO3HAHUS COBEpIIAEMbIX JEHCTBUIA
U MBICIUTENBHBIX TIPOIIECCOB, WX pE3yJbTaToOB, BIAJETh CIOCOOAMH CaMONPOBEPKH,
CaMOKOHTPOJISI ITPOIIecca U pe3yibTaTa PEHIeHHUs] MaTeMaTHYeCcKOH 3a1a4H;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JCATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIBLCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEJIW M YCIOBUSAM, OOBACHATH NPUYNHBI
JOCTYDKEHUSI WM HEIOCTIDKEHHsI Pe3yJIbTaTOB NESATEIBHOCTH, HAXOAWUTh OIIMOKY, /JaBaTh
OLICHKY NPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eSITeJIbHOCTD:

NOHMMATh ¥ HMCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONH M MHIMBHIYAJIbHON PabOTHI IpH
pemieHnr y4eOHBIX 3ahay, MPUHAMATh LENb COBMECTHOM JeATENbHOCTH, IUIAHUPOBAThH
OpraHM3alUi0 COBMECTHOM paboThI, pacnpeaeisTh BUAbI paboT, JHOTOBapHBATHCS, OOCYXKIaTh
MIPOILIeCC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYIIOBBIX (GopMax paboTsl (0O0CYXIeHUs, 0OOMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOTHI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHUBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMIM MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOydaromuics MOJYYUT CIEAYIONINE MPEIMETHBIE
pe3ynbTaThl MO OTACIBHBIM TeMaM paldouell MporpaMMbl y4eOHOTo Kypca «Anredpa M Havana
MaTeMaTHYECKOI0 aHaJIu3a:

Yucsia v BbIYUCICHUA:

CBOOOJIHO OTEpPUPOBATh MOHITHIMU: PAIIMOHATLHOE YMCI0, OECKOHEUHAs MepUoanIecKas
IpoOb, TPOIEHTHI, UPPAIMOHATHFHOE YHWCIO, MHOXKECTBA PAI[MOHATBHBIX U JIEHCTBUTEIBHBIX
YHUCEN, MOJYJIb IEHCTBUTEILHOTO YUCIIA,

MPUMEHSTH IPOOH U MPOICHTHI AJIs PEIICHUs MIPUKIAIHBIX 33a/1a4 U3 PA3IMYHBIX OTpaciiei
3HAHWM U peabHOM )KU3HU;

MPUMEHSTh TPUOMIKEHHBIC BBIYMCICHUS, MPaBUJIa OKPYIJICHHS, MPUKHUIKY U OILEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOMHO OMNEpUPOBATH TMOHSATHEM: CTEMEeHb C IIeNIbIM TOKa3aTelieM, HCIOJIb30BaTh
MOAXOAANIYI0 (OopMy 3amucu JEHCTBUTETBHBIX YHCEN JJIS PEIICHUs MPAaKTHYEeCKUX 3aaad U
MIPE/ICTABJICHUS TAHHBIX,

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(PMETHUECKU KOPEHb HATYpaIbHON CTEIIEHU;



CBOOOJTHO ONIEPHPOBATH MOHATHEM: CTEIIEHb C PAllHOHATLHBIM MIOKA3aTEeIeM;

CBOOOJHO ONEpUPOBaTh IMOHATUSAMH: JIOTapU(PM dYKcIa, NECATUYHBIE M HaTypalbHbIE
J0TapuQMmBbl;

CBOOOJIHO ONEpPUPOBAaTh IMOHATUSAMHU: CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHra;

OIIEpPUPOBATH MOHATHAMHU: APKCUHYC, apKKOCUHYC M apKTAHI€HC YUCIOBOIO apryMeHTa.

YpaBHeHus1 U HePaBeHCTBA:

CBOOOJHO  ONEpUpOBaTh  IOHATHSAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U yPaBHEHUA-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX M JAPOOHO-PALMOHAIbHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW INEPEMEHHOH, MHOTOWIEH C
HenbpiMA - KO3 QUIUEeHTaMH, KOPHH MHOTOWICHA, MNPUMEHATh JEJeHHEe MHOTOWIeHa Ha
MHOI'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anauy;

CBOOOJHO ONEpUPOBATh TMOHATHSAMU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIIa,
ONpeseNUTeNb MaTpullbl 2 X 2 W €ro IeOMeTPUYECKUH CMBICI, HCIOJIb30BaTh CBOICTBa
onpeaenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3Hau€HUs, IPUMEHATh ONPEICIUTENN ISl PELIECHUS
CHUCTEMBbl JMHEHHBIX YpaBHEHHH, MOJEIMPOBaTh pealibHble CUTyallUd C IOMOLIbI0 CHCTEMbI
JUHEHHBIX YpPaBHEHMM, HWCCIENOBaThb IIOCTPOEHHBIE MOJEIM C IIOMOIIbIO MaTpull H
olpenenuTeneil, MHTEPIPETUPOBATh MOJIyYEHHbIH pe3ysbTar;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMHU JUIsl peoOpa3oBaHUsl BhIPaXKEHUI;

BBIMOJIHATh ~ [IPEOOpa30BaHUsl  YMCIOBBIX  BBIPDAKEHHMM, COAEp)KAIIUX CTENEHH C
PalMOHATILHBIM [TOKA3aTENEM;

UCIOJIb30BaTh  CBOMCTBA JIOrapumoB uid  HpeoOpa3oBaHUs  JIOrapu(pMHUUECKHX
BBIPAKECHMI;

CBOOOJHO  ONEpUpOBaTh  MOHATUAMHU:  HMppPAlMOHAIbHbIE,  IIOKa3aTelbHblE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUS C IMOMOIIBIO PAaBHOCWIBHBIX MEPEX00B
WIN OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUUYECKHE  (QOpMyabl Uil  IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOZHO ONEpPUPOBAaTh MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHME, IPUMEHATH
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOJIEJIMPOBaTh peajibHblE€ CHUTYallMd Ha s3bIKE aireOpbl, COCTAaBJISATh BbIPAXKECHMUS,
YPaBHEHHs, HEPABEHCTBA II0 YCIOBUIO 33JadM, HCCIIEN0BaThb IIOCTPOEHHBIE MOJEIH C
UCIIOJIB30BaHUEM almapaTa anreOpsl.

DOyHKUUM U rpadpuku:

CBOOOJHO ONEpUPOBATH MOHATUAMHU: (PYHKLHSA, CHOCOOBI 3alaHus (PYHKIMH, B3aUMHO
oOpatHble (QYHKUIUHM, KOMMO3UIUSA (YHKIUH, rpaduk (yHKIMH, BBIIOIHATH 3JEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONpEJENEHUs M MHOXKECTBO 3HAaYEeHUH
GbyHKIMM, HyIU (YHKIUHU, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OIEPHUPOBATH MOHATHAMHU: YETHBIE M HEUETHBIE (DYHKUIMHU, MEPUOTUYECKUE
GyHKIIMM, TPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl U MHMHHUMYMBI (QYHKIUH,
HauOoJIbIlIee M HaMMEHblIIee 3HaYeHNEe (PYHKIIUU Ha IPOMEXKYTKE;

CBOOOJHO OINEpPUPOBATh MOHATHUSAMHU: CTENEHHas (PYHKIMS C HATypaJlbHBIM M LEIbIM
nokasareseM, rpaduk CTENeHHON (YHKIMU C HaTypajJbHBIM U LIEJBIM IOKa3aTeleM, rpaduk
KOpPHSI N-O CTeNeHN KaK PYHKIIMH 0OpaTHOW CTENEHH C HAaTypaJIbHbIM ITOKa3aTeleM;

ONEepUpOBATh MOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W JApPOOHO-IMHEHHass (QYyHKIUH,
BBITMOJHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHNE U TOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO ONEpUPOBATh MOHATUSAMH: IOKa3zaTellbHas M Jorapupmuueckas (yHKLIUU, UX
CBOICcTBa U rpadUKH, UCIOJIB30BATh UX IPa(UKH JIJIs pElIeHHs YpaBHEHUH;



CBOOOJTHO ONEPUPOBATH MOHATHUSAMH: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpE/EICHUE
TPUTOHOMETPHUUYECKUX (YHKLIUH YUCIOBOTO apryMEHTa;

UCTIOJIBb30BaTh Ipaduku (QYHKIHMHA A7 UCCIEAOBAaHMS IPOLECCOB M 3aBUCHUMOCTEH MpHU
peLIeHUH 3aJad U3 JPYTruX y4eOHbIX IPEIMETOB M pealbHOW KHU3HM, BbIpaXkaTb (OpMyIaMu
3aBUCUMOCTH MEXKy BETMUMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYecKass U TreoMeTpudecKas Mmporpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUIECKasi POrPeccHsl, TUHEHHBIN U 3KCIIOHEHLIMAIBHBIN POCT,
(dopMyIa CI0XHBIX MPOLIEHTOB, UMETh PECTABICHNE O KOHCTAHTE;

MCII0JIb30BAaTh IIPOIPECCUM UL PELICHHs PEAJIbHBIX 3aJa4 IIPUKIAHOTO XapaKkTepa;

CBOOOJHO  ONEpUPOBATh MOHATHSAMH:  TOCJIEAOBATENBHOCTh, CIOCOOBI  3a/aHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTHYECKOTO aHAJIN3a KaK aHajn3a OECKOHEYHO MaJbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpepbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
¢byHKIMH, aCUMOTOTHI Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MNOHATHEM: (DYHKIMs, HEHpepbiBHAas Ha OTpE3Ke, NPUMEHSTh
CBOWCTBA HETIPEPBIBHBIX (DYHKLWH sl pEIICHUS 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATUAMU: IepBas W BTOpas NPOMU3BOJAHBIE (DYHKIHH,
KacaTenbHast K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOAHBIE CYMMBI, INPOM3BENCHHS, YaCTHOTO M KOMIIO3ULUU IBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHUI;

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLLICHUs 3a/1au.

MHoskecTBa H JIOTHKA:

CcBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OII€pPAaLlUU HaJl MHOKECTBAMH;

MCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar JUlsl ONMCAaHUsl peajlbHbIX MPOIIECCOB
U SIBJIGHUH, IPU PELICHNH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOZHO ONEpUpOBaTh MOHSTUSIMM: OIpEAEICHUE, TEeopeMa, YypaBHEHHE-CIIEJCTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIE YpPaBHEHUS U
HEPABEHCTBA.

K xonny oOyuenus B 11 kJiacce oOyd4aroIIuiCs MOJYYHUT CIEAYIOIIHE MpeIMETHbIE
pe3yNbTaThl O OTAENIBbHBIM TeMaM palbouell mporpammsl ydeOHOTo Kypca «AnreOpa u Hayaia
MaTEMaTHYECKOT O aHAJIN3a»:

Yuciia ¥ BbIYMCIICHUS:

CBOOOJTHO OIEpUPOBaTH MOHATUSAMH: HATypajJbHOE WU 1€J0€ 4YHCIO, MHOXECTBa
HATypaJIbHbIX M LENbIX YHCEN, UCIIOIb30BaTh NMpU3HaKU Aenumoctu nensix yucen, HOJ[ n HOK
HaTypaJIbHBIX YHMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJIYJIIO, 3alIMChIBATh HATypaJbHbIE YHCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILUIEKCHBIX
qucell, MPeICTaBIsATh KOMIIJICKCHBIE YHCIIa B aNre0pandeckoil 1 TpPUroHOMETpUYEcKoi (opme,
BBITNOJIHATH apu(METHUECKHE ONEpALK ¢ HUMH U N300pa)xkaTb Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!

CBOOOJAHO  OMEpUPOBaTh  MOHATHSIMH:  HMppAllMOHANbHbBIE,  IOKa3aTeJIbHbIE U
JorapupmMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOIIBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOP KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATH
HeoOxoauMble (POPMYIIbI IJIS1 pELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CJICACTBHS, HAXOAUTh PEIICHUsI CHCTEMbI U COBOKYITHOCTEN
pallMOHATIBHBIX, HWPPALMOHAIBHBIX, IIOKA3aTENbHBIX M JIOTapU(PMUYECKHX ypaBHEHUH U
HEPABEHCTB;



pemiath palioHaJbHbIe, HWpPpAlMOHAIBHBIC, IOKa3aTelnbHbIe, Jorapudmuyueckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadudecKrue METOIBI ISl PEIICHUST YPABHCHHU ¥ HEPABEHCTB, a TAKXKe 3a/1a4
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHTYAIlMM Ha S3bIKE ainreOphl, COCTABIATH BBIPAKCHUS,
YpaBHEHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCIOBHIO 3aJa4d, HCCIIEAO0BATh IOCTPOCHHBIC
MOJIEJIU C UCIIOJIb30BAaHUEM alllapaTta aire0pbl, HHTEPIPETUPOBATH MOJTYUCHHBIN pe3ybTarT.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIHMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTh TeOoMeTpUYeckre oOpa3bl ypaBHEHHWH ¥ HEPABEHCTB HA KOOPAWHATHOU
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHICCKUX (YHKITHIA,

MPUMEHATH (PYHKITMH I MOACIIUPOBAHUS U UCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauajia MaTeMaTH4YeCKOr0 aHAJIN3Aa:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHUS (YHKIMM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HAXOJHUTh HauOOIbIIIee U HANMEHbIIIee 3HaYeHHs (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

MCIIOJIH30BaTh MPOU3ZBOAHYIO JUISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 GOPMYJIION UITH TPaPUKOM;

CBOOOJIHO ONIEPHPOBATH MOHATHAMU: IIEPBOOOpa3Has, ONpeAeIEHHBIA HHTETPa, HAXOIUTh
NepBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal 1o Qopmyne HproToHa-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIA;

UMETh MPEJCTABICHUEe O MaTeMaTHYEeCKOM MOJICIMPOBAHUHM Ha IMPUMEPE COCTABJICHHS
muddepeHINATBLHBIX YPaBHEHHI,

pemath NPUKIAIHBIC 33J1a4d, B TOM YHCJIE COIMAIIBHO-YKOHOMHUYECKOTO M (PH3UYECKOTO
XapaxkTepa, CpeJICTBaMH MaTEeMAaTHUYE€CKOTO aHAIN3a.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMmbl Bcero Kourpoarueie  Ipaxruueckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes
MHOK€eCTBO IEHUCTBUTENBHBIX YHUCEIL.
1 Mmuorounensl. PanmonanbHbie ypaBHEHUS U o4 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
ypaBHEHUH
2 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
IEJIBIM [TOKa3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppatnmonansHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
JlorapudmMuueckue ypaBHEHHs
6 Tpuronomerpuveckre BRIpaKEHUS U 29 1
ypaBHEHUs
7 IlocrnenoBareabHOCTH U IPOTPECCUH 10 1
8 HenpepriBabie dynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NpOrpamMmbl Bcero Konrpoabueie  Ipaxriyeckue o0pa3oBaTejibHbIE
padoTshI padoThI pecype
1 I/ICCJ'IGI[OBaHI:Ie (YHKIHH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 MHTETpAI 12 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HpparnmonaibHbIe, TOKa3aTEIBHBIE U o4 1
JorapupMHUUECKUE HEPABEHCTBA
5) KommiekcHbie uncna 10 1
6 HarypanbHble u nensle yucna 10 1
CucTeMBbl palroHaTBHBIX, HPPAMUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUU
8 3ama4u ¢ mapameTpamMmu 16 1
9 HOBTOPGHI/IG, 0000I11IeHNEe, CHCTEMATH3AINS 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero Konrponbnele | IIpakradeckue H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
1 MHOXeCTBO, orepaluu Haj MHOKECTBaMHU 1
U UX CBOMCTBA 04.09.2023
2 Huarpammsl Diinepa-Benna 1 06.09.2023
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1
amnmapara Jijis pelICHHs 3a1a9 07.09.2023
Panmonansabie yncina. OOBIKHOBEHHEIE U
4 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1 07.09.2023
0eCKOHEeUHbIE EPUOUUECKUE IpOOH T
Panunonannubie yncna. OOLIKHOBEHHEIE U
5 JeCSITUUHBIE TPOOH, TIPOLIEHTHI, 1 11.09.2023
OecKOHEUYHbIE IEPUOANYECKHE ApOoOH T
6 [Ipumenenue apobeii u NPOLEHTOB IS 1
pelieHus: NpUKIaAHbIX 3a7a4 12.09.2023
7 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pellIeHns MPUKIAIHBIX 3a7a4 12.09.2023
8 HeiicTBuTenbHble uncia. PanimonaabHbIe U 1
UppaLMOHAIILHBIE YKCIIa 14.09.2023
9 Apudmerndeckre onepanuu ¢ 1
JIEHCTBUTEIHLHBIMU YUCIIAMU 18.09.2023
10 Mopaynp A€MCTBUTEIBHOTO YHCIIA U ET0 1
CBOICTBa 18.09.2023
[TpubmmxEHHBIC BEIYMCIICHHUSI, IPABHIIA
11 OKPYIJICHUS, IIPUKUIKA U OLICHKA 1 19.09.2023

pe3ynbTaTa BhIYUCICHUN




12

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

19.09.2023

13

OCHOBHBIE METO/IbI PEILICHHS LETBIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

26.09.2023

14

OCHOBHBIE METO/IbI PEIICHHS LETBIX U
JNPOOHO-PaLMOHAJIbHBIX YPAaBHEHUHN U
HEpPaBEHCTB

26.09.2023

15

MHOro4wieHsl OT OAHON MEPEMEHHOM.
Jlenenre MHOTOYICHA HA MHOTOWICH C
octaTtkoM. Teopema besy

28.09.2023

16

17

18

MHorouieHsl ¢ HelbIMH KOA(PPUIIUEHTaAMH.
Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

28.09.2023

03.10.2023

03.10.2023

19

20

21

Martpuia cucTeMbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUUYECKHI CMBICII U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Omnpenenurens MaTpUILbl 2X2, €ro
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYECHUS

[IpuMeHeHne onpenenuTens A peeHus
CUCTEMBI JINHEWHBIX YPaBHEHUU

05.10.2023

05.10.2023

10.10.2023

22

Pemrenne npukitagHpIxX 3a/1a4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

10.10.2023

23

Pemrenre npukiagHbIX 3a/1a4 ¢ MOMOIIBIO
CHUCTEMBbI JINHEHHBIX YpaBHEHUI

12.10.2023

24

Kontponbnas pabdota: "PanronansHbie




25

26

ypaBHEHHUs U HepaBeHCTBA. CUCTEMBI
JUHENHBIX YpaBHEHUN"

OyHKIHSI, CIOCOOBI 3a1aHUs (PYHKITHH.
B3anMHo oOpaTHbIC PYHKITUN.
Kommosurus ¢hyHKImit

I'padux GpyHkumu. DneMeHTapHbIe
npeoOpaszoBanus rpaduKoB GHyHKIIHHA

12.10.2023

17.10.2023

17.10.2023

27

OO6nacTh ornpeieNeHUus] 1 MHOXKECTBO
3HadeHud pyHkuuu. Hymm GyHkmm.
[TpoMeXyTKH 3HAK IIOCTOSIHCTBA

19.10.2023

28

YéETHble ¥ HEYETHBIE (PYHKIIHHU.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMH

19.10.2023

29

30

MaxkcuMyMbl 1 MUHUMYMBI () yHKITHH.
HauOonpiiee 1 HauMeHblee 3HaYCHNE
(YHKIIMM Ha IPOMEXKYTKE

Jluneiinas, kBaapaTuyHas u JpoOHO-
nuHeiHas QyHKIUU

24.10.2023

24.10.2023

31

32

DneMeHTapHOe HccieI0BaHne U
MOCTPOEHHE I'paUKOB ITUX DYHKIUN
DneMeHTapHOe UCCIIeIOBAHUE U
ocTpoeHue rpauKoB 3TUX QYHKIUN

26.10.2023

26.10.2023

33

34

35

36

CreneHsn C LEIBIM IT0Ka3aTeiaeM. buaom
Hrrotona

Crenens ¢ nensIM MokasareneM. buaom
Herorona

CrenenHast GyHKIUS C HATypalIbHBIM U
LIEJIBIM TTOKa3aresieM. E€ cBoiicTBa 1
rpaduk

Kontponbnas padota: "CreneHnnas
¢ynkuus. E€ cBoiicTBa u rpapux”

07.11.2023

07.11.2023

09.11.2023

09.11.2023

37

Apudmernueckuii KOpeHb HATYpPATbHOU




CTEIICHH M €0 CBOMCTBA

14.11.2023

38

39

Apudmernueckuii KOpeHb HATYPATbHOU
CTEIIEHU U €ro CBOMCTBA
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM,
coJiepKalluX CTENEHU U KOPHU

14.11.2023

16.11.2023

40

41

[Ipeo6pa3oBaHUs YUCIOBBIX BbIPAKECHHUIH,
coJiepKalluX CTENEHU U KOPHU
[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM,
coJiepKalluX CTENEHU U KOPHU

16.11.2023

21.11.2023

42

43

44

45

Wppanumonanbhblie ypaBHeHNs. OCHOBHbIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Uppanmonanbusie ypaBHeHUs1. OCHOBHBIC
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIIEHUS UPPALUOHAIBHBIX
YpaBHEHUI

PaBHOCHITBHBIE TIEPEXO/IBI B PEMIEHUN
HPPALMOHAJIbHBIX YPaBHEHUI

21.11.2023

23.11.2023

23.11.2023

28.11.2023

46

47

48

PaBHOCUIIBHBIE TIEPEXOBI B PELLICHUN
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IIEPEXO/BI B PELICHUT
MPPALMOHAIIBHBIX YPABHEHUN
PaBHOCHIIBHBIE IEPEXOBI B PELIEHUHN
VPPaLMOHAIIBHBIX YPaBHEHUI

28.11.2023

30.11.2023

30.11.2023

49

CaoiicTBa u rpaduk KOpHA N-0if cTeneHn
KaK (QYHKIIMH 0OpaTHOW CTENEHH C
HaTypaJIbHBIM IOKa3aTelIeM

05.12.2023

50

CaoiicTBa u rpaduk KOpHA N-0if cTeneHn
KakK (QyHKIIMM OOpaTHOM CTETICHHU C
HaTypaJIbHBIM IOKa3aTelIeM

05.12.2023




Kontponbnas padota: "CBoiicTBa u rpadux

o1 ;clggggerll{-g;cmneﬂn. Uppanmonanbhbie 07.12.2023
50 CreneHb ¢ paliuoOHaJIbHBIM MTOKA3aTeNIeM U

e€ cBOICTBa 07.12.2023
53 CreneHs ¢ paluoOHaIbLHBIM TTOKA3aTeIeM U

e€ cBoiiCTBa 12.12.2023
54 CreneHs ¢ paluoOHaIbHBIM MTOKA3aTeNIeM U

e€ CBOIICTBa 12.12.2023
55 [TokazarenpHas pyHKIHS, €€ CBOWCTBA U

rpaduk 14.12.2023
56 Hcnonp3oBanune rpaduka GyHKIAN 115

pellieHrs ypaBHEHU 14.12.2023
57 Hcnonb3oBanue rpaduka GyHKIUU A

pelieHus: ypaBHEHU 19.12.2023

[TokazaTenpHbie ypaBHeHU. OCHOBHBIE
58 1;4;;;)5; E;meﬂm MOKa3aTeIbHBIX 19.12.2023

[TokazatenpHbie ypaBHeHUs. OCHOBHBIE
59 1;4;;;)5; E;meﬂm MOKa3aTeIbHBIX 2112.2023
60 KonTponbnast padorta: "[lokazarensHast

¢yukmus. [lokasaTenbHble ypaBHeHUS" 21.12.2023

[TokazarenpHbIe ypaBHEeHUSA. OCHOBHBIC
61 1;]45;(3);(:; E;memm MOKa3aTeIbHBIX 26.12.2023
62 Jlorapudwm gucia. CBo¥cTBa Jorapudma 26.12.2023
63 Jlorapudm uucna. CoiicTBa norapugpma 28.12.2023
64 Jlorapudm uucna. CoiicTa Jorapugpma

28.12.2023




65

JlecsiTuuHbIEe U HATYpaJIbHbIE TOTapUPMBbI

09.01.2024

66 JlecsiTHuHBIC U HATYpAJIbHBIC TOTAPH(PMBI 09.01.2024
67 [IpeobOpazoBanue BhIpaXKEHUH,

COJIEp KaIIuX Jorapudmbl 11.01.2024
68 [IpeoOpa3oBanue BHIPAKEHHIA,

coJiep KaIIux JorapupmMbl 11.01.2024
69 [Ipeobpa3oBaHue BbIpaxeHHH,

COJIEpIKaIIuX JoraprudMbl 16.01.2024
20 Jlorapudmuueckas pyHkuus, e€ cBONCTBA

u rpadux 16.01.2024
71 Jlorapudmuueckas pyHKIus, €€ CBOWCTBA

U rpaduk 18.01.2024
79 Hcnonk3oBanue rpaduka QyHKIUU AT

pelieHus: ypaBHEHU I 18.01.2024
73 Wcnons3oBanue rpadpuka GyHKIUU A5

pelieHus: ypaBHEeHU I 23.01.2024

Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 1;/[;;;)5:; E;IHIGHI/ISI JorapuPMUUECKUX 23.01.2024

Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
75 1}\]4;;](3?:11{ Egmemm JorapupMUIECKUX 25 01.2024

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE
76 1}\]4;;;)1);(:11{ Egmemm Jorapu(pMUIECKUX 25 01.2024
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH

norapu()MUYECKUX ypaBHEHUI 30.01.2024
78 PaBHOCWIIbHBIE TIEPEXOBI B PEIICHUH

Jorapu(MUUECKUX ypaBHEHUI 30.01.2024
79 KonrponsHas pabdora: "Jlorapudpmuueckas




¢dbyakuust. Jlorapudmudeckue ypaBHeHHs'

01.02.2024

CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAaHI'CHC

80 YHCJIOBOIO apryMeHTa 01.02.2024
81 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC

YUCJIOBOT'O apryMEHTa 06.02.2024
82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC

4HCIOBOI0 apryMeHTa 06.02.2024
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTe€HC

YHCIIOBOTO apryMeHTa 08.02.2024

Tpuronomerpudeckas OKpy>KHOCTb,
84 OIpE/eEHHE TPUTOHOMETPHIECKHX 08.02.2024

(GYHKIWN 9MCIOBOTO apryMEHTa

Tpuronomerpudeckasi OKpy>KHOCTb,
85 OIpE/EICHHE TPUTOHOMETPHIECKHX 13.02.2024

(GyHKIMI YKCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKHE (HPOPMYITHI 13.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 15.02.2024
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 15.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKHE (OPMYITHI 20.02.2024
90 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAKEHU N 20.02.2024
91 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX

BBIPAKEHUN 22.02.2024
92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIpAKEHU N 22.02.2024
93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX

BBIPAKEHUN 27.02.2024




94

Pemenne TpUroHoMeTpUUECKUX ypaBHEHUIN

27.02.2024

95 Perienue TpUrOHOMETPHUUECKUX YpaBHEHUN 29.02.2024
96 Perienue TpUrOHOMETPHUYECKUX YPaBHEHHHA 29.02.2024
97 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 05.03.2024
98 Pemienue TpUroHOMETPHUUECKUX YpaBHEHHUN 05.03.2024
99 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 07.03.2024
100 Pemienue TpUroHOMETPHUUECKUX YpaBHEHHUN 07.03.2024

KonrtponbHas pabora:
101 Tpuronomerpuueckue BLIpameHlfﬂ )51 12.03.2024

TPUTOHOMETPHUECKUE YPABHEHHUSI

ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 MOCJIe/10BATENBHOCTEH. Meron 12.03.2024

MaTeMaTU4eCKON MHIYKIIUH

MOHOTOHHBIE U OTPAaHUYEHHBIE
103 mocIieI0BaTeIbHOCTH. VicTopust aHanm3a 14.03.2024

0ECKOHEUHO MaJIbIX
104 Apudmernueckas mporpeccus 14.03.2024
105 I'eomeTprueckas nporpeccus 19.03.2024
106 beckoneuyHo yObIBaroIiasi reoMeTpruiecKast

mporpeccust 19.03.2024
107 CymMma 6eckoHeuHO yObIBaroIei

T€OMETPUUYECKON TTPOTPECCUH 21.03.2024
108 JInHeHbIN U SKCIOHEHIIUAIBHBIN POCT.




Yucno e. @opmyra CIOKHBIX TPOLIEHTOB

21.03.2024

JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.

109 Yucno e. Dopmyra cI0KHBIX IPOLIEHTOB 02.04.2024
110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS

peanbHBIX 33/1a4 MPUKJIATHOTO XapakTepa 02.04.2024
111 KonTponbHas pabora:

"[locnenoBarenbHOCTH U IpOrpeccun” 04.04.2024
112 HenpepriBHble GyHKIINN U UX CBOWCTBA 04.04.2024
113 Touka pa3pbeiBa. ACUMIITOTHI TPpaUKOB

byHKIUH 09.04.2024
114 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA

OTpe3Ke 09.04.2024
115 CBoiicTBa (hyHKIMH HETIPEPHIBHBIX HA

OTpe3Ke 11.04.2024
116 MeTo MHTEPBAJIOB JJIsl PEIICHUS

HEPAaBEHCTB 11.04.2024
117 MeTo 1 MTHTEPBAJIOB JUISl PEIICHHUS

HEPABEHCTB 16.04.2024
118 MeTo MHTEpPBAJIOB JIJIsl PEIICHUS

HEPABEHCTB 16.04.2024
119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX

GyHKIUH 1715 petieHus 3a1a4 18.04.2024
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX

GYHKIUH 1715 peleHus 3a1a4 18.04.2024
121 Omnpenenenue, TeOMETPUIECKUN CMBICIT

MIPOU3BOTHOM 23.04.2024
199 Onpenenenve, GU3NYECKUN CMBICI

MIPOU3BOIHOM 23.04.2024
123 [TepBas u BTOpas npou3BOAHBIC (DYHKIIHH

25.04.2024




VYpaBHeHHE KacaTeIbHOU K TpaduKy

124 by . 25.04.2024
125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1

byHKIHMHA 30.04.2024
126 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI 1 30.04.2024
127 [Ipou3BoIHBIEC AIEMEHTAPHBIX (PYHKIINUN 1 02.05.2024
128 [Tpou3BoHas CYyMMBI, IPOU3BEICHHS, 1

JaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI 02.05.2024
129 [Tpou3BoHas CYyMMBI, IPOU3BEICHHS, 1

YaCTHOTO ¥ KOMITO3HUIIUU ()YHKITHI 07.05.2024
130 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS, 1

YaCTHOTO M KOMITO3ULIUU (YHKITUI 07.05.2024
131 KonrtponsHas padora: "[IpouszBoanas 1 1 09.05.2024
132 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL 1

3HaHui: "YpaBHeHus" 09.05.2024
133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1

3HaHui: "OyHkun" 14.05.2024
134 HToroBast KOHTpoJIbHAsA paboTa 1 1 14.05.2024
135 WroroBast KOHTpOJIbHAS paboTa 1 1 16.05.2024
136 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIUS 1

3HAHUI 16.05.2024

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3y4eHust

DJIEeKTPOHHBIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipumenenne npou3BOHON K
WCCJICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[TpuMeHeHne POU3BOTHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

[TpuMeHeHne IPOU3BOTHOMN K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTh M SKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
UCCcleIoBaHUI0 (PYHKIMHA Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
UCCIIeIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTb U SKCTPEMYMBI

Haxoxnenue HanOOoJIBIIETO U
HaWMEHBIIIETO 3HAYEHUsI HEMPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GYHKIIMM Ha OTpe3Ke

Haxoxnenue HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(GbyHKIMH Ha OTpE3Ke




10

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIMM Ha OTpe3Ke

11

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYEHUS HEMIPEPHIBHOU
(GYHKIIMM Ha OTpe3Ke

12

Haxoxpaenue HaubobIero u
HaWMEHBIIIETO 3HAYCHUS HEMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

13

[IpuMeHeHne MpOU3BOTHOM ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

14

[IpuMeHeHne MpOU3BOTHOM /ISt
HaxO0>KJICHUSI HAMJTYYILEro PErIeHus B
MPUKIIATHBIX 3a/1a4ax

15

[IpuMeHeHne Mpou3BOHON [
OIIpEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3alaHHOro (GopMyson Ui
rpaduKoM

16

17

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIICHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIIOi UITH
rpaduxom

Kommosurus ¢hyHkImit

18
19

Komnozunus ¢pyHkimit
Komnozunus GyHKiuit

L

20

21

I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH
I'eomeTpuueckue oOpas3sl ypaBHEHUN Ha
KOOPJMHATHOM TNIOCKOCTH

22

Kontponbnas padota: "UccnenoBanue
(GYHKIUH ¢ TOMOIIBIO TPOU3BOTHON"




[TepBooOpasHas, OCHOBHOE CBOMCTBO

23
11€pBOOOPA3HBIX

24 [TepBooOpasHbIie 3NeMEHTAPHBIX (HYHKITUH.
ITpaBuia HaX0XIEHHsI IEPBOOOPA3HBIX

o5 IlepBooOpasHble 1eMEHTAPHBIX (DYHKIUHA.
[TpaBuia HaX0XKICHHS IEPBOOOPA3HBIX

26 Nuterpai. I'eoMeTpu4eCKuid CMBICI
UHTErpajia

97 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleliOnnma

28 Beruuciienue onpeaenéHHOro MHTErpana
o hopmyne Herorona-JleliOnnma

29 [TpumeHeHne UHTErpaa A1l HAXOXKACHUS
II0INAAeH IIOCKUX GUryp

30 [TpumMeHeHMe UHTErpana A HaXOXKACHUS
00BEMOB reOMETPUUECKHX TeJ

31 [Ipumeps! pemennii qudpepeHnnaIbHbIX
ypaBHEHUH

30 [Tpumeps! pemenuit quddepeHInaIbHbIX
YpaBHEHUI
MaremaTHueckoe MOJEINPOBaHHUE

33 peaTbHBIX MPOIECCOB C TOMOIIBIO
muddepeHInanbHbIX YpaBHEHUH

34 KonrtponsHas padora: "[leppooOpaznas u
nHTerpan”

35 Tpuronomerpuveckne GyHKIINH, UX
CBOWCTBA U TpapUKu

36 Tpuronomerpuueckue GyHKIUH, UX
CBOICTBA U TpaduKu

37 Tpuronomerpuueckue GyHKIUH, UX

CBOWCTBA U TpapUKu




Tpuronomerpuyeckue GyHKINH, UX

38 o
CBOWCTBA U TpapKu

39 Tpuronomerpuueckue GyHKINHU, UX
CBOICTBA U TpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILbIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX

41 YPAaBHEHUH € IOMOILBIO
TPUTOHOMETPHYECKON OKPY>KHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKUX

42 YpaBHEHU C IOMOIIbIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OTb60p KOpHEH TPUTOHOMETPUICCKIX

43 yYpaBHEHUH C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perrenne TpUroHOMETPHUUECKUX
HEPaBEHCTB

45 Perienue TpUroHOMETpHUUECKUX
HEPaBEHCTB

46 Perrenne TpUroHOMETPHUECKUX
HEPaBEHCTB

47 Perienue TpUroHOMETPHUUECKUX
HEPaBEHCTB
KonrponsHas pabdora: "['paduku

48 TPUTOHOMETPUUECKUX (QYHKIIHM.
Tpuronomerpuueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PEeILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PELICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/TbI pEIICHUS




ITIOKa3aTCJIbHBIX HCPABECHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

52 MOKa3aTeJIbHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
54 OCHOBHBIC METOJIbI PEIICHUS
norapuMUYECKUX HEPABEHCTB
55 OCHOBHBIE METO/IbI PETLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
56 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHbBIE METO/1bI PEeILICHUS
UppaIMOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PETLICHUS
UppalMoOHAIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
MppaIMOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METOJIbI PEIICHUS
UppaloOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTo b1 petuieHus
UppalMoOHAIBHBIX YPaBHEHHH
6 I'paduueckue MeTo b1 petuieHus
MppaIMOHATFHBIX YPaBHEHHHA
63 I'padrueckue MeTo b1 pettieHs
MOKa3aTeJIbHbIX YPaBHEHUN
64 I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pEIICHUS
JorapupMHUUECKUX YpaBHEHUN
66 I'paduueckue MeTOIbI pELICHHUS

Jorapu(MUUECKUX HEPAaBEHCTB




67

68

69

70

71

72

I'paduueckue METOIbI peLICHUS
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
YpPaBHEHUU

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(PMUICCKHX
YpaBHEHUU

I'padmyeckue MeToabI pemicHUs
MOKa3aTeIbHBIX U JorapupMUIecKux
HEpPABEHCTB

I'paduueckue METObI pELICHNUS
MOKa3aTeIbHBIX U JorapupMUIecKux
HEPABEHCTB

Kontponbnas padota: "HpparmoHalibHbIe,
MOKa3aTeIbHbIE U JIOTApU(PMUUECKHE
HepaBeHCTBa"

73

KommnnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECcKast (pOpMbI 3arucu
KOMILIEKCHOT'O YHCia

74

KommnekcHble uncna. Anrebpandeckas u
TPUTOHOMETpHUECKast (pOpMBbI 3arucu
KOMILIEKCHOI'O YHCIIa

75

76

Apudmerndeckre onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU
Apudmerrueckue ornepaum ¢
KOMIUIEKCHBIMU YHCIIaMHU

77

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJIUHATHON TUIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

79

®opmyna Myaspa. KopHu N-oii ctenenun




M3 KOMIIJICKCHOI'O 4HcCJjia

®opmyna Myaspa. Kopuu N-oii crenenu

80 13 KOMIUIEKCHOT'O YHCIIa
[TpumMeHeHne KOMIUIEKCHBIX YMCEN JIS

81 perieHust GU3NIECKUX U T€OMETPUUCCKUX
3a1a4

82 KOHTR?HLHaﬂ pabora: "KomrmuiekcHsie
qucia

83 HatypanbHble 1 1enbie yncia

84 HatypanbHble u 1iesbie uncna

85 [TpumMeHeHne TPU3HAKOB IETUMOCTH
LIEJIBIX YnCell

86 [IpuMeHeHne NPU3HAKOB J1€TUMOCTH
EJIBIX YHCEIT

87 [TpumeHeHre TPU3HAKOB IETMMOCTH
nensix uncen: HOJD u HOK

88 [IpuMeHeHne TPU3HAKOB J1€TUMOCTH
nenbrx yrcen: HOJl u HOK

89 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOAYJIO
[IpumMeHeHne TPU3HAKOB JIETUMOCTH

91 IEJTBIX YHCEIT: AITOPUTM EBKiHa uist
peleHust 3a/1a4 B IIeJIbIX YUCcax

92 KOHTR‘OJ'ILHaH pabota: "Teopus nenbx
qucen
Cucrema 1 COBOKYITHOCTh YpaBHEHHII.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CIICACTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUIA.




PaBHOCHIIBHEIE CHCTEMBI M CHCTEMBI-
CICOCTBUSA

OcHoBHBIC MCTOJbI pCHICHUA CUCTCM U

95 o .
COBOKYITHOCTCH pallUOHAJIbHBIX YPaBHCHHUU

OCHOBHBIE METO/IBI PEILICHHUS CHCTEM U
96 COBOKYITHOCTEH MpPaLMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METOBI PELLIEHUS CUCTEM U
97 COBOKYITHOCTE MTOKA3aTEeIbHbIX
ypaBHEHUH

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
98 COBOKYITHOCTEH MTOKA3aTeIbHBIX
ypaBHEHUH

OCHOBHBIE METOBI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(PMUUECKUX
YpaBHEHUU

OCHOBHBIE METOJIbI PELICHHSI CUCTEM U
100 COBOKYIIHOCTEH JIorapu(MU4eCcKux
YpaBHEHUI

[IpuMeHeHne CUCTEM K pELIECHUI0
MaTeMaTHUYECKUX 3a7ad U 3a7ad u3

101 pa3aMYHbIX 00JacTel HayKH U peallbHON
KU3HU, UTHTEPIPETALUS TOTyYEHHBIX
PE3yJIbTAaTOB

[IpuMeHeHne cucTeM K pEeIEHUIO
MaTeMaTHYeCKUX 3aJ1a4 U 337134 U3

102 pa3IMYHbIX 00JacTei HayKH U peallbHOMN
KHU3HHU, UHTEPIPETaLUs TOTYYEHHBIX
pe3yIbTaTOB

[IpuMeHeHrne HEpAaBEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3ajJ1a4 U3
pa3IUUYHBIX 00JIacTel HAYKH U PeaTbHON
JKU3HHU, UHTCPIIPETAINA IMOJTYYCHHBIX

103




pEe3yIbTaTOB

Kontposbnas pabdora: "Cuctemsl
palMOHANTBHBIX, UPPALUOHATBHBIX

104 MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHEHHUH"

105 PanmonansHbIe ypaBHEHHS C MapaMeTpaMu

106 PannonansHble HepaBeHCTBa €
napameTpamu

107 PanroHanbHbIE CHCTEMBI ¢ TTapaMeTpaMu

108 HppanmonansHble ypaBHEHUS,
HEPaBEHCTBA C ITapaMeTpaMu

109 UppatmonanbHble CUCTEMBI C
napameTpamu

110 [Toka3zaTenbHBIC YpaBHEHUS, HEPABEHCTBA C
napameTpamu

111 IlokazareabHbIE CUCTEMBI C TapaMeTpaMu

112 Jlorapudmudeckue ypaBHeHHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 Jlorapudmuueckue cuCTeMsl ¢
napameTpamu

114 Tpuronomerpuieckne ypaBHEHUS C
napameTpamu

115 Tpuronomerpuveckne HepaBeHCTBA C
napameTpamu

116 TpuronomeTpudeckue CUCTEMBI C
napameTpamu
[TocTpoenue u uccnenoBaHue

117 MaTEeMaTHIECKHX Mojenei pealbHbIX
CUTYyalHii C ITOMOIMIBIO YPaBHEHHI C
napameTpamu

118 [TocTpoenue u ncciaeaoBaHme




MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTYalUi C IIOMOLIBIO CUCTEM YPABHEHUM
C mapameTpaMu

119

120

ITocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN pealbHbIX
CUTYyallUii C IOMOIIIBIO CUCTEM YpaBHEHUMN
C rapaMeTpamMu

KonTponbnas padora: "3anauu c
napameTrpamu"
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[ToBTOpeHuE, 0000MIICHNE,
cucTeMarusauus 3Hauui: "YpapHenus"
[ToBTOpeHme, 06001IEHNE,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"

123

124

[ToBTOpeHme, 06001IEHNE,
cucTeMaTu3alys 3HaHuil: "YpaBHEHHUS.
Cucremsbl ypaBHeHUI"

[ToBTOpenue, o6o0IIEHNE,
cucremarnsauus 3Hanui: "HepaBencraa"

125
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[ToBTOpenue, 060061IeHNE,
cuctemMaTtu3aius 3Hanuii: "HepaBencrpa"
[ToBTOpenue, o6o0IEHNE,
cucremarnsauus 3Hanui: "Hepasencraa"

127

[ToBTOpeHue, 060061IeHNE,
cucrtematusanus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"
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[ToBTOpenue, o6o0mEeH e,
cucremaruzanus 3HaHui: "[Ipon3BogHas u
e€ npumMeHeHue"

[ToBTOpenue, o6o0mEH e,
cucremarusanus 3Hauui: "[Ipon3BogHas u
e€ npuMeHeHue"

130

[ToBTOpenue, 0600IIEHNE,




cuctemaTtusanus 3Hanuii: "Murerpan u ero

npuMeHeHue"
[ToBTOpeHme, 06001IEHNE,

131 e " 1
cucTeMaTu3anus 3HaHui: "OyHKIH
[ToBTOpeHue, o600mIEeHNE,

132 e n n 1
cucTeMaru3anws 3HaHui: "OyHKIHH
[ToBTOpeHue, 06001eHNE,

133 " 1
cucTeMaTu3anus 3HaHui: "OyHKIH

134 HToroBast KOHTpOJIbHAS paboTa 1 1

135 HroroBas koHTposIbHAs paboTa

136 [ToBTOpenHue, 06001IEHNE, 1
cHCTEeMaTH3aIHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME







YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

* MaremaTuka: anredpa U Hauanaa MaTeMaTHYECKOIr0 aHAJINU3a, reoMeTpust. Ainredpa u Hadasia
MaTeMaTH4ecKoro aHanusa (B 2 gactsx), 11 kimacc/ Yacts 1: Mopakosuu A.I'., Cemenos I1.B.;
Yactp 2: Mopakosud A.I'. u apyrue; noxa penakmueit Mopakosuua A.I'., O6miecTBo ¢
orpannyeHHo# orBeTcTBeHHOCTHIO «M1IOL] MHEMO3HWHA»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






