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IMNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIl Kypc «AnreOpa W Hayalla MaTeMaTHYeCKOTO aHAIHM3a» SBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B TPOrpaMMe CpPEIHEro oOIero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOU
CTOPOHBI, OH O0€cleYrBaeT HMHCTPYMEHTAIbHYIO 0a3zy [UId HW3yYeHHs BCEX €CTEeCTBEHHO-
HAYYHBIX KypCOB, a C APYroid CTOPOHBI, (POPMHPYET JIOTUYECKOE W a0CTPAKTHOE MBIIUICHHE
o0yyaroImuxcsi Ha YpOBHE, HEOOXOIMMOM Uil OCBOCHHMsS HMH(OPMATHKH, OOIIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH W JPYIHX JWCUUIUIMH. B pamkax nmaHHOro yd4eOHOro Kypca
oOydaromyecss OBJAJICBAIOT  YHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOH HayKH, KOTopas
dbopMyIHpyeT CBOU JOCTIKEHHS B MaTeEMaTH4YECKOH (hopme.

Y4eOHbIil Kypc anreOpsl U Hadal MAaTEMAaTHYECKOTO aHAllM3a 3aKJIaJbIBAET OCHOBY IS
YCIICIIIHOTO OBJIQJICHUSI 3aKOHAaMH (DM3WKH, XUMHH, OHOJIOTHH, TIOHUMaHUS OCHOBHBIX
TEHACHIIMHA pPa3BUTHS DKOHOMUKH M OOMIECTBEHHOW J>XW3HHU, IMO3BOJISIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IH(POBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIIONB30BaTh WX JUIS
JMaNbHEWIero o0pa3oBaHUMs W B IIOBCEAHEBHOM JKM3HH. B TO jke Bpems OBJaJeHUE
a0CTPaKTHBIMH W JIOTUYECKH CTPOTUMHU KOHCTPYKIUSMH alNreOpbl 1 MaTeMaTHYECKOTO aHAJIN3a
pa3BHBaeT YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTb, JOKA3bIBATh
YTBEP)KICHHS C TIOMOIIBI0 WHAYKIIUH U PACCYXKAaTh ACTYyKTUBHO, UCIOJIH30BaTh 0000IICHNE H
KOHKPETH3aIUIo, a0CTparupoBaHWE W aAHAIOTHIO, (OPMHUPYET KPEaTHBHOE M KPUTHUYECKOE
MBIICHHE.

B xone um3ydeHus yueOHOTO Kypca «Anredbpa W Hadajga MaTEMAaTHUYECKOTO aHaIU3a»
oOyJaromuecs: TONYy4aloT HOBBIM ONBIT pEIICHUS TNPUKIATHBIX 3a/a4, CaMOCTOSTEIHLHOTO
MOCTPOCHUS MAaTEMaTHYEeCKHX MOJIEJeH peaNbHBIX CUTYallWid, WHTEPIPETAUUA MOJYU4eHHBIX
peIIeHHH, 3HAKOMSATCSI ¢ MIPUMEpPaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpPOJE, HAYKE H
HCKYCCTBE, C BBIIAIOIUMUCS MATEMATUUECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYueOHbIlE Kypc 00J7amaeT 3HAYUTEIBHBIM BOCHHUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIH
peanmu3yercss Kak yepe3 ydueOHbIM MaTrepuan, cHocoOCTBYIOUIMH (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUS, TakK U dYepe3 crnenupuky ydeOHOH  AEATENbHOCTH, TpeOyromen
OPOJODKUTETFHOM  KOHIEHTPAllMd  BHUMAHUS, CaMOCTOSTEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJTYYCHHBIN pe3ylbTarT.

B ocHoBe mMerommku OoOydeHHs anreOpe W HavajgaM MaTeMaTHYeCKOro aHallu3a JICKUT
JeSITeTbHOCTHBIN MTPHHIUT 00YYeHUSI.

B ctpykType yuebHOro Kypca «Anredpa 1 Hadyajga MaTeMaTUYECKOTO aHAJIN3ay BBIICIICHBI
CJIEAYIONINE COACPIKATEIbHO-METONYECKrue THHUU: «Yucia W BBYHCICHHS», «DYHKIUU H
rpaduxny, «YpaBHEHUs U HepaBeHCTBay», «Hadana MaremaTindeckoro anamm3ay», «MHOKECTBa U
JoruKa». Bce OCHOBHBIE cOMEpXKaTeIbHO-METOMNYECKHE JIMHUW HM3y4aroTcs Ha MPOTSDKEHUH
JBYX JIeT OOy4eHMs Ha YpOBHE CPEIHEro OO0Iero oOpa3oBaHMs, €CTECTBEHHO IOIOJHSS JIPYT
Jpyra W TOCTENEHHO HACHIIIAasCh HOBBHIMH TeMaMH W pas3aenamu. [laHHBI y4eOHBI Kypc
SBIISIETCS. WHTETPATHBHBIM, TIOCKOJIBKY OOBEAMHSIET B ceOe ColepiKaHWe HECKOJIBKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpPHUs, MaTeMaTHYECKUI aHalu3,
TEOpUsT MHOXKECTB, MaTeMaTH4eckas Joruka u napyrue. [lo mepe Toro kak oOydaromuecs
OBIIQ/ICBAlOT BCE 0OoJiee MIMPOKUM MaTEMaTHUECKHUM arlaparoM, Y HHUX IOCIIEA0BATEIHLHO
dopMHpyeTCsT ¥ COBEPILIEHCTBYETCS YMEHHE CTPOMTh MAaTEMaTHUYECKyI0 MOENb peaJbHOH
CUTYalluH, TIPUMEHSTh 3HAHHS, MOJYYCHHbIE NPU W3yYCHHH y4eOHOro Kypca, Ui PEIIeHHS
CaMOCTOSITENILHO C(HOPMYJIUPOBAHHOW MAaTeMaTUYECKOW 3aJadd, a 3aTeéM HHTEePIPEeTHPOBATH
CBOM OTBeET.

CopepxarenpHOo-MeTONUYECKass  JuHUS  «Yucna W BBIUKCICHHS»  3aBepliaet
(GopMHpOBaHHE HABBIKOB HCITOJB30BaHMS JCHCTBUTEIBHBIX YHCEN, KOTOpOEe OBUIO HAayaTo Ha
ypOBHE OCHOBHOTO 00IIero obpazoBanus. Ha ypoBHe cpeaHero odimiero oOpasoBaHusi 0co00e
BHUMaHHE yjeisieTcss (OpMUPOBAHUIO HABHIKOB PAIlOHAIBHBIX BBIUYMCIICHUH, BKIFOYAIONINX B
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ce0s1 MCIONIb30BAaHKUE PA3IMYHBIX (DOPM 3alucCH 4Hcia, yMEHHE JelaTh MPUKUIKY, BBIIOIHSITDH
NpUOIMKEHHBIE BBIYHCIIEHNUS, OLIEHUBATh YNCJIOBBIE BBIPAXKEHUS, pad0TaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMM. 3HAKOMbBIE OOYYaIOUIMMCS MHOXKECTBA HATYPaJbHBIX, LENbIX, PA[HOHAIBHBIX H
JEMCTBUTENIBHBIX YHMCEN JOMOIHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX 4yHcel. B KakaoMm u3 3Tux
MHOXECTB PaCCMaTPUBAIOTCSl CBOMCTBEHHBIE €My CIielU(pUUECKUe 3a]aul U Olepaluu: JelieHIe
HAlleJI0, ONEpUPOBAaHME OCTaTKaMM Ha MHOMKECTBE ILEJIBIX YHCeN, O0co0ble CBOMCTBa
palMoOHANBHBIX U MPPALMOHANBHBIX YHCEll, apu(PMETHUYECKHE ONEpaIliy, a TaKXKe H3BIICUEHHUE
KOpHS  HAaTypaJbHOM CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX 4Mcen.  braromaps
NOCJIEZIOBATEIbHOMY  PAacIIMpPEHMIO Kpyra HCHOJb3YEMBIX YHCEl M 3HAKOMCTBY C
BO3MOXHOCTSIMM MX IPUMEHEHUS AJIs PELICHUs PAa3InYHbIX 33]a4 (POPMUPYETCS IPEICTABICHHUE
0 €IMHCTBE MaTEMATUKH KaK HAyKH U €€ PO B IOCTPOEHUHU MOJENEH PEAIbHOTO MHUPA, IIHPOKO
HCITOJIB3YIOTCSI 0000ITIEHNE U KOHKPETH3AITHsI.

JIlunus «YpaBHEHUS M HEPABEHCTBA» pEaNM3yeTcs Ha MPOTSHKEHUH BCEro oOydeHUs Ha
YPOBHE cpegHero oouiero oOpa3oBaHUs, IOCKOJIBKY B KaxkaoM pasjene Ilporpammel
IPEIYCMOTPEHO peIIeHNe COOTBETCTBYIOUIMX 3a/1ad. B pesynbrare oOyuarommecs OBIIAJAEBAIOT
pa3NMUYHBIMU  METOJAaMHU  PEIICHUS palUOHANbHBIX, HMPPALUOHAIBHBIX, I0Ka3aTENbHBIX,
JOrapu(pMHUUECKUX U TPUTOHOMETPUUYECKHX ypaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3ajad,
cojepxalux napamerpsl. [losydyeHHbIe yMEHMsI HIMPOKO MCIOJIB3YKOTCS MPHU HCCIEA0BaHUU
(GYHKUIMH ¢ TOMOIIBIO TPOU3BOIHON, IPU PEILICHUH MPHUKJIAIHBIX 3a/1a4 U 33]a4 Ha HaXOXKICHUE
HauOOJIBIIMX U HAUMEHbIINX 3HaueHU QyHkuuu. JlaHHas copeprkaTenbHas JMHUS BKIIOYAET B
ce0s1 Tarkke (QOpPMHUPOBAHME YMEHUH BBIIOJHATH PAcUYEThl MO (GopMyrnaM, NpeoOpa3oBaHU
palMOHANIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKHX BBIPAXKEHHUH, a TaKKe BBIPAXKEHUH,
colepXKalMx cTeneHu u Jorapudmel. bmarogaps u3yueHHio anredbpanyeckoro marepuana
IPOMCXOOUT JalbHEHIIee pPa3BUTHE AITOPUTMHUUYECKOIO U AOCTPAKTHOTO  MBIIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXKICHHH, pabOThl ¢ CUMBOJIBHBIMU
(opmMaMu, TpeACTaBICHUs 3aKOHOMEPHOCTEN U 3aBUCHUMOCTEN B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeT 3QpGeKTUBHbIC HHCTPYMEHTHI ISl peleHHs MPAaKTUYECKUX U €CTeCTBEHHO-
HaY4HBIX 3aJay, HarJIAHO IEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKH.

CopnepxaTtenpHo-MeToanYeckast TUHUS «DYHKIMU U TpaQUKU» TECHO NeperuieTaeTcs ¢
IPYTUMH  JIMHHUAMH  y4e0HOro Kypca, IIOCKOJIbKY B  KAakOM-TO  CMbICIE  3aJaéT
[IOCJIEIOBATEIbHOCTh ~ M3Y4€HUsl  Marepuana. V3yyeHue  CTENEHHOH, II0Ka3aTeNIbHOM,
JOrapu(pMHUUECKOW M TPUTOHOMETPUYECKUX (PYHKIUI, UX CBOMCTB M rpa)MKOB, UCIIOJIb30BaHUE
GyHKUMA UIs pelieHus 3ahad U3 JPYruxX Y4eOHBIX TPEAMETOB M PEAIbHOM JKU3HU TECHO
CBSI3aHO KAaK C MaTEeMaTHYECKUM aHAJIM30M, TaK U C PEIIEHUEM ypaBHEHHWI M HepaBeHCTB. IIpu
3TOM OOJbIIOE BHHMaHUE Yyaensercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (OpMyIaMu
3aBUCUMOCTH MEXAY pa3IMYHbIMU BEIMYMHAMH, MCCIEJ0BATh NMOJIYy4YeHHbIe (DYHKIUH, CTPOUTH
ux rpaduku. MaTepuan 3TOH coAepXkaTelbHON JMHUU HaleJeH Ha pa3BUTHE YMEHHH H
HaBBIKOB, MO3BOJISIOIIMX BBIPaKaTh 3aBUCUMOCTH MEXIYy BEJIMYMHAMHU B pa3iuyHON (opme:
AHAIUTUYECKOW, Tpaduyeckoid u crnoBecHOHW. Ero wusydeHue cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUIEHHUS, CIOCOOHOCTM K  OOOOIIEHMI0O U KOHKpETU3alLuH,
WCIIOJIb30BAaHHUIO aHAJIOTUH.

ConepxatenbHas auHuA «Hadana mareMaTHuecKoro aHajin3a» MO3BOJISET CYIIECTBEHHO
pacMpuTh KPyr KaKk MaTeMaTHYeCKUX, TaK W MPUKIAJHBIX 3aja4, JOCTYIMHBIX 0OydYaromuMmcs,
TaK KaK y HUX IOSIBJIETCS] BO3SMOXHOCTb CTPOUTH I'paMKU CIO0XKHBIX (DYHKIUH, ONpEeensiTh ux
HauOOJIbIINE U HAUMEHBIINE 3HAUYEHUS, BHIYUCIATD IUIOMAAN GUryp u oObEMBI Tel, HAXOJUTh
CKOPOCTM U YCKOpEeHMsI mpoueccoB. JlaHHas coaep)kaTelbHas JMHHUA OTKPBIBAE€T HOBBIE
BO3MO)XHOCTH IIOCTPOEHHUSI MaTeMaTHYECKMX MOJEIEH peajabHBIX CHUTYyaluid, I03BOJIET
HaXOJUTh HAWIyullee peIIeHHEe B INPUKIAIHBIX, B TOM 4YHCIE COLUAIBbHO-3KOHOMHYECKUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYECKOTO aHaiM3a CIIOCOOCTBYET pPa3BUTHIO
a0CTpaKTHOTO, (POPMATHLHO-JIOTHYECKOTO W KPEaTUBHOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUN
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pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UCcKyccTBe. O0ydarommuecs
Y3HAIOT O BBIJAIOIIMXCA pe3yibTaTax, MOJIYyYeHHBIX B X0JI€ Pa3BUTHUSI MaTeMAaTUKHU KaK HAayKH, U
00 UX aBTOpax.

CopepxarenpHo-MeTOIMYECKAss JHUHUS «MHOXKeCTBa U JIOTMKa» BKIIOYaeT B cels
BJIEMEHTbl TEOPUM MHOXKECTB M MaTEeMAaTUYECKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
MPEJICTaBICHNUs] TPOHU3BIBAIOT BECh KypC LIKOJBHOM MaTeMaTHKU W Mpeajaralor Haubosee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIOKCHHH, OHH
CBSI3BIBAIOT pa3Hble MaTeMaTUYECKUE TUCUUIUIMHBI U UX MPUIIOKEHUS B equHoe 1eioe. [loatomy
BOXHO JIaTh BO3MOXHOCTb OOydJarouleMycsi MOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOM MaTeMaTHKH U HCIOJb30BaTh €ro Jis BbIpaXE€HUS CBOUX MbIciei. Jpyrum
BO)XHBIM MPU3HAKOM MaTE€MaTUKHU KaK HAyKd CIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTpOrocTh
00OCHOBaHMW M  CJIeIOBaHHE OMNpeAeNEHHBIM TpaBUiaM IOCTPOCHMS JOKa3aTeNIbCTB.
3HaKOMCTBO C 3JIEMEHTaMHM MaTeMaTHYeCKOH JIOTMKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO
MBILUIEHHUS] 00yYaIOUINXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIACHHS HAa OCHOBE JIOTHYECKHX
npaBui, GOPMUPYET HABBIKU KPUTHUYECKOT'O MBIIIICHHS.

B yuebHom kypce «Aunrebpa W Hayanma MaTeMaTHMYECKOTO aHAlIM3a» IPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOI'O  MOJAEIHPOBAHMSA, KOTOpPBbIE  IPH3BAaHBl  CIIOCOOCTBOBATH
(GOpMUPOBAHHIO HABBIKOB IOCTPOCHHUS MOJENENH pealbHbIX CUTYallUi, HCCIENOBaHUS 3THX
MoJeNiell ¢ IMOMOIIBIO ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, WHTepHpeTaluu
MOJIyYEHHBIX pe3yabTaToB. Takue 3afaHusl BIUIETEHbI B KaXKIbIH W3 Pa3/eioB MPOTPaMMBL,
IIOCKOJIbKY BECh MaTepuai yueOHOro Kypca IIMPOKO HCIIONB3YeTCs Ui PELIeHUs MPHUKIAIHBIX
3amau. [lpum pemieHuu peadbHBIX MPaKTUUECKUX 33Jad  oOydaromuecs pa3BUBAIOT
HaOJI0AaTEIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOIB30BATh
aHaJoTui, 0000IIaTh M KOHKPETH3WPOBATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHUIO
HaBBIKOB pEILICHUs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCe U3YUEHHs BCEX TeM Y4eOHOro
Kypca «AnreOpa 1 Hayalla MaTeMaTHYECKOT0 aHaIu3ay.

Ha u3yuyenue yuebHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIM3a» OTBOAUTCS
272 4aca: B 10 kmacce — 136 wacoB (4 yaca B Henmento), B 11 kmacce — 136 yacoB (4 4daca B
HEJIETTIO).



COJAEPKXAHUE OBYYEHUA
10 KUIACC

Yucsa ¥ BLIYUCICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHbIE
nepuoauueckue apodu. Ilpumenenne apoOeit M MPOLIEHTOB JUISl PeIIeHUs] MPUKIIAJAHBIX 3a7a4 U3
pa3IMYHBIX OTpaciel 3HaHUW U peabHOM JKU3HU.

JleiicTBuTenpHbIe yKcna. PalroHalbHble U MppalMOHAIbHBIE YKCIa. ApU(pMETHYECKHE
onepalyu ¢ JCUCTBUTEIbHBIMU 4YHUCIaMU. MOIynb EMCTBUTEIBHOTO YMCIIa U €ro CBOMCTBA.
[MpubnuxEéHHble BHIYMCICHUS, TpaBUia OKPYTJIEHUS, NPHUKUAKA U OIEHKa pe3yibTara
BBIYMCIICHUM.

Cremnensb ¢ nensiM nokasateneM. bunom HeroToHa. Vcnonb3oBanue moaxosiieit popmsl
3aMMCH IEUCTBUTENIBHBIX YHCEI ISl pEHICHUS IPAKTUYECKUX 3a/1a4 U IIPEJICTABIICHUS] ITaHHBIX.

Apudmernueckuii KOpeHb HaTypalbHOW CTETIEHU U €r0 CBOMCTBA.

CreneHb C palMOHAIbHBIM IMOKa3aTeJIeM U €€ CBOWCTBA, CTENEHb C JIEMCTBUTEIbHBIM
IIOKAa3aTeJIEM.

Jlorapudm uucmna. Coiictsa jorapudma. JleciTHIHBIE U HATYpAJTbHBIE JTOTapUPMBI.

CuHyc, KOCUHYC, TaHI€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIIOBOTO apryMEHTA.

YpaBHeHHUs M HEpaABEHCTBA

ToxaecTBa M TOXIECTBEHHBbIE MpPeOOpa3oBaHUA. YpPaBHEHHE, KOPEHb YpaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHUS U YpaBHEHHUs-ClIeACTBUA. HepaBeHCTBO, pelleHne HEPaBEeHCTBA.

OcCHOBHBIE METO/bI PEIIeHUs] LEIbIX U APOOHO-paAIlOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorowieHsl OT OJHOW IEpEeMEHHOHN. JleleHHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu kodddumuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUN, COAECPIKAIIMX CTEIICHH U KOPHHU.

WppaunonaneHble  ypaBHeHHMs. (OCHOBHBIE METOABI  PELICHHUS  HMPPALUOHAIBHBIX
YpaBHEHUM.

[Toka3zaTenbHble ypaBHEHUsA. OCHOBHBIE METO/IbI PEILIEHUS [T0KA3aTEIbHBIX YPAaBHEHUM.

[IpeoOpazoBaHue BEIpaKEHHA, COJACPIKALINX JOTAPU(PMBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHbIE METOJbl pEIIEHUs JIOrapupMUUYECKUX
YpaBHEHUM.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKHUX
BBIPAKECHUM. Pelllenre TpUroHoMeTpu4eCKUX ypaBHEHUM.

Pemienne cucteM JMHEHHBIX ypaBHEHH. Marpuila CHUCTEMBbl JIMHEWHBIX YpPaBHEHUU.
Onpenenurens MaTpullpl 2X2, €ro reOMETPUYECKUH CMBICI M CBOWCTBA, BBIUMCIEHHE €I0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS I PEIIEHNs] CUCTEMbI JTMHEHHBIX ypaBHEeHM. Pemenue
MPUKJIAJHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHEUHBIX ypaBHEHU. McciaenoBanne mocTpOeHHOM
MOJIEJIN C TOMOILBIO MATPHIL U ONIPEAEIIUTEINEH.

ITocTpoeHne MareMaTM4ECKUX MOJEIEH PEAJbHOM CUTyalMd C IOMOLIBIO YPaBHEHUU H
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHI M HEPAaBEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3a7ad U
3a[a4 U3 Pa3NUYHbIX 00JIaCTel HAYKU U pealbHON )KU3HH.

DOyHKIUM 4 rpadpuku

OyHk1us, crnocodbl 3amaHus QyHKuuu. B3aummuHo obOpatHble (yHKiuu. Kommnosunwms
byakuuid. ['paduk Gyakimu. InemenTapHasie mpeoOpazoBanus rpadUKoB GyHKITAN.

OO6nacTp omnpeneneHus © MHOXeCTBO 3HaueHni ¢pynkuuu. Hynmu ¢ynkuuu. [IpomexyTku
3HAKOIMOCTOsHCTBA. YETHbIe M Heu€THble (yHKuuu. [lepuoanueckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIHMHA. MakcUMyMbl U MUHUMYMBI (pyHkuuu. Hanbonbiiee u HauMeHbIIee
3HaYeHUS PYHKIIMHU Ha IPOMEXKYTKE.



JluneliHasi, KBaJpaTU4yHas U JpOOHO-THHENHHas PYHKUIUHU. DIeMEHTapHOe UCCIIEI0OBaHUE U
MOCTPOEHNE UX TPadUKOB.

CrenenHass (pyHKIHMS C HaTypaJbHbIM M ILI€JbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpHS N-OM CTENEHW Kak (PYHKIIMH OOpATHOW CTENEHH C HATypaJIbHBIM
IIOKAa3aTeJIEM.

[TokazaTenpHas u JorapudmMuydeckas GyHKIIUH, UX CBOWCTBa U Tpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH U pellieHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, ONpEIEICHHE TPUTOHOMETPUUECKUX (PYHKIIMMA
YHMCJIOBOT'O apryMeEHTA.

OyHKIMOHATIbHBIE 3aBUCMOCTH B peabHBIX MPOIECCcax U sIBICHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Havana maTemMaTHyeckoro aHajaimsa

ITocnenoBaTenbHOCTH, CIIOCOOLI 3a0aHuA [IOCIEN0BaTEIbHOCTEH. MeTo MaTeMaTHUECKOH
WHAYKOMA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCJIEI0BATEIbHOCTH. VICTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOro aHaJIM3a KaK aHaJu3a 0ECKOHEYHO MaJIbIX.

ApudmeTrnueckass W reoMeTrpuueckas — mporpeccuu.  beckoHeyHo — yObIBarolas
reomerpuueckas nporpeccus. Cymma 0ecCKOHEUHO yOBIBAIOLICH T'€OMETPHUECKONW HMPOTrpecCHi.
JIuHeHbII M SKCHOHEHUHMAIbHBIM pocT. Yucno e. Popmyna CIOXKHBIX IPOIEHTOB.
Hcnonp3oBaHue mporpeccuu AJs peleHus pealbHbIX 3a/1a4 NPUKIATHOTO XapaKTepa.

HempeppiBHBIE (GYHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTH TpadUKOB
¢ynkunii. CBoiicTBa (DyHKIMI HEMpEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEpBAJIOB JJS PELICHUs
HepaBeHCTB. [I[puMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUH 1JIs1 peIeHus 3a/1a4.

[lepBas u Bropas npousBoaHble GyHKIUHU. Onpenenenue, reOMeTpUIecKuid U GU3NIeCKun
CMBICJI TPOU3BOIHOM. Y paBHEHHE KacaTeabHOHN K TpaduKy G yHKIIHH.

[IpousBoanbie dneMeHTapHbIX (yHKUUN. [Ipon3BoaHAsS CyMMBI, POU3BENEHHS, YACTHOTO
Y KOMITO3HUIINH (PYHKITUH.

MHo:xecTBa M JIOTHKA

MHOecTBO, onepalii HaJl MHOKECTBAMHU M UX CBoiicTBa. Jlmarpammbl Jisiepa—BenHa.
[IpumeHeHne TEeOpEeTUKO-MHOXKECTBEHHOIO arapara JUisi ONHCAHUS PEAJbHBIX HPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO  MaTeMaTH4ecKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTelIbCTBO, PABHOCUIIBHBIE YPABHEHUS.

11 KJIACC

Yucsa v BbIYUCTCHUSA

Harypanbable u 1mensle uucna. IlpumeHeHuMe NPU3HAKOB JEIMMOCTH LEIBIX YHCEI,
HanOospmmi oouuit nenutens (nanee — HOJl) m Hanmensiiee odmee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, aniroput™Ma EBknnaa 1s penieHus 3aa4 B LEIbIX YUCaX.

KommiekcHble uymcna. Anrebpaundeckass U TpUrOHOMeTpuueckas (opmbl 3amucu
KOMIUIEKCHOTO Yucia. ApupMeTHUYEeCKHe ONepaly ¢ KOMIUIEKCHBIMU drciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJ Ha KOOpAMHATHOM miiockocTh. @opmyna MyaBpa. KopHu n-oii cTenenu u3
KOMIUIEKCHOTO 4wmcla. [IpuMeHeHHe KOMIUICKCHBIX YHCeN IS pelieHdus (QU3HYECKUX |
reOMEeTPUUYECKUX 3a7au.

YpaBHeHHUsS M HEpaBEHCTBA

CucreMa U COBOKYITHOCTb YpaBHEHU U HEPaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI M CHCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YpaBHEHUH C IOMOINBID TPUTOHOMETPUYECKOM
OKPY>KHOCTH. PelieHue TpuroHoMeTpuuecKiX HepaBeHCTB.

OcHOBHBIE METOIbI PEILIEHHUs TOKA3aTeNbHbBIX U JOrapu(PMUUECKUX HEPABEHCTB.



OCHOBHBIE METO/IBI PELLIEHUSI UPPALMOHAIILHBIX HEPABEHCTB.

OcHOBHBIE =~ METOIbl  pEIIeHUsT CUCTEM U  COBOKYIHOCTEH  pallMOHaJbHBIX,
UPPaAIMOHATEHBIX, TOKA3aTeIBHBIX U JIOTAPHU(PMUIESCKUX ypaBHEHUH.

VYpaBHeHMsI, HEpaBEHCTBA U CUCTEMBI C ITapaMEeTPaAMHU.

[IpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHHUI0O MAaTEMaTHYECKUX 3a4ad U
3aJa4 M3 pazNUYHbIX oOOyacTell HayKu M peajbHOW >KW3HM, HMHTEPHpETaus IOJIYy4eHHBIX
pe3yJIbTaToB.

DOyHKIUM U rpadpuku

I'paduk xommozurmu ¢ynkuuid. ['eomerpuueckne oOpa3bl ypaBHEHHI M HEPABEHCTB Ha
KOOPAWHATHOW IJIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U Tpa(UKH.

['paduueckne MeTonpl peElICHHWS YpaBHEHWW W HEpaBeHCTB. ['paduyeckne MeTOIbI
pelIeHns 3a1a4 ¢ apaMeTpamu.

Hcnonb3oBanne rpadukoB (PyHKIUN I8 MCCIECIOBAHUS IPOIECCOB M 3aBUCHMOCTEH,
KOTOpPbIE BO3HUKAIOT MPH PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEAMETOB U PEATbHOM KU3HHU.

Hauyana maTeMaTH4ecKoro aHajaim3a

[IpumeHeHre Nporu3BOAHON K UCCIIEI0BAHUIO (DYHKIMI HA MOHOTOHHOCTBh U SKCTPEMYMBI.
Haxosxenrne HanOoJIbIIero 1 HAMMEHBIIIETO 3HAUYSHUW HEMTPEPHIBHON (DYHKITMU Ha OTPE3KeE.

[IpuMeHnenre TPOU3BOAHONW JII HAXOXKACHUS HAWUITYUIIEro pEelIeHUs B MPHUKIATHBIX
3ajayax, A ONpeAeNieHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHOro GopMyloil uiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbIX. [lepBooOpaszHbIe AIeMEHTapHBIX
¢ynkuunii. [IpaBuna HaxoXA€HUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuil cMbIC UHTErpajia. Beruncienue onpeneaéHHoro MHTerpaia
no ¢popmyne Hetorona-Jleitbuuna.

[IpumeneHune wuHTerpaja s HAXOXACHUS IUIOMAAECH IIIOCKUX ¢GuUryp u o0bEMOB
FE€OMETPUUYECKUX TEJL.

[Tpumeps! pemennii nuddepeHImanbHbIX YpaBHEHUH. MaTemMaTndeckoe MoIeTupPOBaHUE
peanbHBIX MPOLECCOB C MOMOIIBIO (P PepeHIINATbHBIX YPAaBHEHUH.



HJIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaaaHCcKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIMU  OO0yYaromerocss Kak AakKkTUBHOTO W
OTBETCTBEHHOTO WIEHAa POCCHICKOrO OOIIEeCTBA, MPEACTABICHUE O MAaTEMAaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBIEHUH, OpOLEAYp Tpa)IaHCKOro oOIecTBa
(BBIOOpPHBI, OMPOCH U APYroe), yMEHHE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX QYHKIUSIMU 1 Ha3HAUCHUEM;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCHICKOMN TPakTaHCKON MIEHTUYHOCTH, YBAXEHUS K MPOILJIOMY U
HACTOALLIEMY POCCUMCKOM MaTeéMaTUKH, LIEHHOCTHOE OTHOILIEHUE K JOCTHMKEHHSAM POCCUUCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTEMATHYECKOW IIKOJbI, WCIOJIb30BAHUE 3THUX JOCTUKEHUN B
JIPYTHUX HayKax, TEXHOJIOTHUSAX, chepax SIKOHOMHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHME JYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Hapona, cHOpMHPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KCHUN HAyKd U JESATEIbHOCTHIO Y4EHOr'O0, OCO3HAHME JIMYHOTO BKIJAJa B MOCTPOCHHUE
YCTOMYHBOTO OYAYIIETO;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

JCTETHUYECKOE  OTHOIIEHWE K  MHUpPY, BKJIIOYas  3CTETUKY  MaTeMaTUYeCKUX
3aKOHOMEPHOCTEW, OOBEKTOB, 3ajJay, pELIeHWH, pacCyKICHHH, BOCHPUUMYHMBOCTh K
MaTeMaTUYeCKUM acleKTaM Pa3InYHbIX BUIOB UCKYCCTBA;

5) ¢pusuveckoro BoCNUTAHMSA:

c(OpMUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUYECKUE 3HAHUSI B HHTEpecax 3J0POBOTO
u Oe3omacHOro o0Opasa >XKU3HHU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3I0POBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHH U OTAbIXA, peryispHas gundeckas akTUBHOCTH),
duzHYECKOe COBEPIICHCTBOBAHKE MPHU 3aHATHUSX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO;,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPYNy, OCO3HAHUE IICHHOCTH TPYIOJIOOUS, HHTEPEC K pasIudyHbIM chepam
npodeccuoHaNbHOM JEesSTeNbHOCTH, CBS3aHHBIM C MaTeMaTUKON U €€ MPUIOKEHUSIMH, YMEHHE
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymield mnpodeccud M Peanu30BbIBATH COOCTBEHHBIE
JKU3HEHHBbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4eckoMy OOpa3oBaHHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a4 MaTeMaTU4eCcKOil HalpaBIeHHOCTH;

7) 3K0JIOTMYEeCKOr0 BOCTIUTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYpbl, I[OHUMAHUE BIUSHUSA COLMAIBHO-
HSKOHOMHUYECKUX TIPOLECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
I00AaNPHOTO  XapakTepa  JKOJOTMYECKUX  M[poOieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMAaTHYECKUX 3HAHUU JUISl pElIeHHs 3a1ad B 00JacTH OKPYKAaIOIIEH Cpelbl, TNIaHUPOBaHUE
MOCTYIKOB M OLEHKH WX BO3MOXHBIX MOCIEICTBUN JJI OKPYKAIOIIeH Cpeibl;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCT MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTHKH, MOHMMAHHE MATEeMAaTUYECKON HayKu Kak cepsl
YeJIOBEYECKON NEATENbHOCTH, 3TANOB €€ pa3BUTHUSI M 3HAUMMOCTH JJISl Pa3BUTHUS IIUBUIM3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHUKU U MaTeMaTHYECKON KyIbTYypOl KaK CPeJCTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYIIECTBIISITh TPOECKTHYIO U UCCIIEIOBATENbCKYIO NEATEIbHOCTh HHAUBUAYATbHO U
B IpyIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe eliCTBUS

ba3zoBble Jlornyeckue 1ecTBUA:

BBISIBJISITH M XapaKTePU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY TMOHATUAMH, (OPMYTUpOBATH ONpEAETCHUS  MOHATHH,
yCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIaccu(UKAMKU, OCHOBaHMS HJsi 0000IIeHus Hu
CpaBHEHUS, KPUTEPUHU TPOBOJMMOI0 aHAJIU3A;

BOCIPUHUMATh, (HOPMYNIHpPOBaTh W MPEOOPa3OBBIBATH CYXKIEHHUSA: YTBEPAUTEIbHBIE U
OTpUIATCIIbHBIC, CINHUYHBIC, YHACTHBIC U O6IJ_II/I€, YCJIOBHBIC;

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M MPOTHBOpeuYUs B (akTax,
JaHHBIX, Ha6JHOI[eHI/ISIX u YTBCPKACHUAX, npeajiaratb KpUTCpUun JJISL BBISIBIICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHIL;

ACJIaTb BBIBOJbI C HCIIOJB30BAHUEM 3daKOHOB JIOTUKH, ACAYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOUYeHUH, YMO3AKITIOUCHU I IO aHAJIOTHH;

MMPOBOAUTL CaAMOCTOATCIIBHO JOKAa3aTCJIbCTBA MATEMATUYICCKUX YTBep)K,Z[eHI/Iﬁ (HpHMBIe )41
OT TMPOTUBHOTO), BBICTpAUBaTh AapryMEHTAlMIO, MPUBOAMUTH MpPHUMEPbl U KOHTPIPHUMEPHI,
O60CHOBBIB8.TB COGCTBGHHBIC CYKACHUA U BBIBOJBI,

BBIOMpATh CHOCOO pemieHus yd4eOHOM 3adaunM (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuicHu, BBI6I/IpaTb HaI/IGOJIee HO,Z[XOI[?II_LII/II‘/JI C y‘IéTOM CaMOCTOATCIIBHO BBIACIICHHBIX
KPUTEPHUEB).

ba3zoBble ucciieoBarebCKue 1eMCTBUSA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATeNbCKUIM MHCTPYMEHT MO3HaHUs, GOpMYyIUPOBAThH
BOIIPOCHL, (UKCUPYIOIIME NPOTHBOpEYHE, NpoOjeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
dbopMuUpOBaTH THUIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

MMPpOBOAUTD CaAMOCTOATECIIBHO CHHaHHpOBaHHLIﬁ OKCIICPUMCHT, HUCCIICO0BAaHUC 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTUYeCKOTo OObeKTa, SBIEHUS, IMPOLECCa, BBISIBICHUIO
3aBUCHMOCTEN MEXTy 00bEeKTaMu, SIBJICHUSIMHU, TPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 000OIIEHUSI M BBIBOABI MO pe3yJibTaTaM IMPOBEAEHHOIO
Ha6JHOI[€HI/I$I, HCCIICA0BaHNA, OUCHHUBATH NOCTOBCPHOCTL IMOJTYYCHHBIX PC3YyJIbTATOB, BBIBOAOB U
0000111eHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOAUMBIX JUIsl OTBETa HA BOIPOC M IS
peulieHus 3a1auu;

BbIOMpaTh MHGOPMALMI0O M3 HCTOYHHUKOB  PpAa3IMYHBIX THUIOB, AaHAJIU3UPOBATD,
CHUCTEMAaTH3UpOBaTb M HHTEPIPETUPOBATh HMH(DOPMAIMIO PA3IUYHBIX BHUIOB U  (opm
MpeJICTaBICHHUS,

CTPYKTYpUpOBaTh  HMH(POpMAIMIO, TPEACTaBIATh €€ B  pasauuHbIX  (opmax,
WUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HAJAEKHOCTh HMH(POPMAIMM IO CaMOCTOATENbHO  CHOPMYINPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe JeilcTBUS
Oo0menne:



BOCIIPHHUMATh U (DOPMYJIHPOBATh CYXKJIEHHS B COOTBETCTBHM C YCIOBUSMHU U LEISIMHU
OOMLIeHYsI, SICHO, TOYHO, TPAMOTHO BBIP2)KaTh CBOIO TOYKY 3PEHHUS] B YCTHBIX M NHUCHMEHHBIX
TCKCTAaX, JaBaTb TMOACHCHUA IO XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘-IeHHBIﬁ
pe3ynbTarT;

B Xoje OOCYX/eHHUs 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TeMbI, MPOOJIEMBI,
pelraeMoii 3aauy, BBHICKAa3bIBaTh WJICH, HAIlCJICHHbIC HA MOWCK PELICHHS, CONOCTABISATH CBOM
CYXJIEHUS C CYKICHUSMHU JPYTrUX YYaCTHHUKOB JAMAJIOra, OOHapYKUBATh pa3iiUyhe M CXOJCTBO
HO3UIIUI, B KOPPEKTHOH (popMe HOpMYIHPOBATH Pa3HOIIIACHS, CBOU BO3PAKEHNS;

MNPpEACTAaBJIAThL PE3YJIbTAaThl PCIICHHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUSA, ITPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHHS C Y4ETOM 3agad Npe3eHTaluH |
0CcOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranuszanms:

COCTABJIATh IUIAH, aJTOPUTM pEIICHHs 3a/lauyd, BBIOMpATh CIOCOO pemeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHUPOBATh
BapUaHTHI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

BJIaJICTh HABBIKAMU ITO3HABATEIbHON pedIeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUN
U MBICIUTEIBHBIX IPOLIECCOB, HX PpEe3yJabTaToOB, BIAJAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U Pe3yibTaTa PEIICHUsI MaTEMaTUUECKOH 3a1a4u;

NpeBUAETh TPYJHOCTH, KOTOpBIE MOTYT BO3HHMKHYTh NPH PEIIEHUH 3a/a4Md, BHOCUTh
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yjibTaTa IEeId M YCIOBHUSAM, OOBSCHATH TNPUYMHBI
JOCTYDKEHUSI WM HEJOCTH)KEHHs pe3yJbTaTOB JEATENbHOCTH, HAaXOAWTh OLIMOKY, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas1 1eSITeIbHOCTD:

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW paboTHI mpu
peleHMy y4eOHBIX 3ahay, INPUHUMATh LElIb COBMECTHOM J€ATENbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHOM pPabOTHI, pacrpelneisaTbh BHIbI paboT, JOrOBapHBAThCS, OOCYXAATh
MPOIIeCC U Pe3ynbTaT paboThl, 00001IaTh MHEHHUST HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TPYIIOBBIX (GopMmax paboThl (0O0CyXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIE
IITYpPMBI» U HHBIE), BBINOJHATH CBOK 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBHS C
JIPYTUMH 4JI€HAMH KOMAaH/bI, OIIEHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYACTHUKAMU B3aUMOJEHCTBUS.

INPEJIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kjacce oOydarouuiics TMONYYUT CIEAYIONINE TMPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM paldoueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havaia
MaTEMaTUYECKOr0 aHAIN3an:

Yucsa v BbIYUCICHUA:

CBOOOJHO OINEpPUPOBATh MOHATUSMU: PALIMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepruoanYecKas
NIpoOb, MPOIEHTHI, WPPALMOHAIFHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
YHUCel, MOAYJIb JEHCTBUTEIBHOIO YUCIIA;

OPUMEHSATH IPOOU U MPOLEHTHI [T PeIIeHHsI PUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX OTpacieit
3HAHUU U peajibHOM JKU3HU;

NPUMEHSTh TPUOMKEHHBIC BBIYUCICHUS, MPaBUIA OKPYTJICHHS, MPHUKUAKY H OIICHKY
pe3yabpTaTa BEIYUCICHUT;
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CBOOOJHO ONEpPUPOBATH IMOHATHEM: CTENEHb C LEJIBIM I0Ka3aTeleM, HCIOIb30BaTh
HNOIXOAALIYI0 (OpMY 3alUCH ACHCTBUTEIBHBIX YHCEN AJS PEIIEHHUs MPAKTHYECKUX 3ahad U
NpeCTaBICHUS JaHHBIX;

CBOOOJHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATYpaJIbHOM CTENEHH;

CBOOOTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAllMOHAILHBIM IT0Ka3aTelIeM;

CBOOOJHO ONEpUPOBATh MOHATUAMU: JIOTapu(M dYKcIa, JECATUYHBIE M HaTypajbHbIE
J0TapuQMmBl;

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OIIEpPUPOBATH MOHATUAMU: APKCUHYC, apPKKOCUHYC ¥ apKTaHI€HC YMCIOBOTO apryMEHTA.

YpaBHeHNS H HEPABEHCTBA:

CBOOOJHO  ONEpUpOBaTb  INOHATHSAMM:  TOXKJIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCWIIbHBIE YPaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

IPUMEHATh pa3IMYHbIE METOJbl PELICHHUsS pPalMOHAIBHBIX U APOOHO-pAllMOHAIBHBIX
YpaBHEHMI, IPUMEHITH METO/ HHTEPBAJIOB JIJIsl pEILICHHs] HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: MHOTIOYJIEH OT OJHOW NEPEeMEHHOW, MHOTOWIEH C
HenpiMd - KodpuuueHTaMu, KOPHHM MHOTOWIEHA, NPUMEHATh JeJeHHEe MHOrowieHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nis pemenus 3anad;

CBOOOJHO ONEpUPOBATh MOHATHSAMU: CUCTEMa JIMHEWHBIX ypaBHEHUH, MaTpHIa,
OnpeAeuTeNh MaTpullbl 2 X 2 U €ro TeOMETPUYECKH CMBICH, HCMHOJIb30BaTh CBOMCTBA
onpenenurTens 2 X 2 JUis BHIYACICHUS €r0 3HAUYEHUS, IPUMEHATh ONPEACIUTENN I PeIICHHS
CHCTEMBl JMHEWHBIX YPAaBHEHUI, MOJEIMPOBATH pPEAlbHbIE CUTYAl[MH C MOMOILBIO CHUCTEMBI
JUHEWHBIX YpaBHEHHH, UCCIENI0BaTh IOCTPOEHHBIE MOAEIH C TMOMOINBI0 MAaTpUll H
olpesienuTeNel, MHTEPIPETUPOBATh M0JIy4YE€HHBIN pe3yiIbTar;

UCTIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPe0Opa30BaHMs BhIPAXKEHUH;

BBIIOJIHATh ~ [IPEOOpa3OBaHUsl YMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIUUX CTENEHH C
palroHalIbHBIM MIOKA3aTeIeM;

WCIIONIh30BaTh  CBOMCTBAa JjorapudmMoB i  MpeoOpa3oBaHUs  JIOTApUPMUUYECKUX
BBIPAKECHMUI;

CBOOOJHO  ONEpUpPOBaTh  MOHATUAMHU:  HMPpPAlMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUECKUE YpaBHEHHUsS, HAXOAUTh UX PELICHHUs C MOMOUIbI0 PABHOCHIIBHBIX MEPEX0JI0B
WIN OCYILIECTBIISIS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (Gopmynasl s mpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHHI;

CBOOOJHO OIEPUPOBATH IOHATHEM: TPUTOHOMETPHUECKOE ypaBHEHHE, TPUMEHATH
HEeo0XouMble (POPMYIIBI JUIsl pELLICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJIENIUPOBATh pEANbHbIE CUTYallMd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKECHHUS,
YPaBHEHMsI, HEpaBEHCTBAa II0 YCJIOBUIO 3a/ayM, HCCIEI0BaThb IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM arapaTa ainreopsl.

@OyHKuuM U rpapukm:

CBOOOJHO OMEpUPOBATh MOHATUAMHU: (YHKIHMS, CHOCOOBI 3alaHHsl (YHKINHU, B3aUMHO
oOpatHble (QYHKIIUU, KOMIO3UIMS (QYHKIUNA, Tpaduk (YHKIHUHU, BBITOJHATH dJIEMEHTApPHBIC
npeoOpa3oBaHus rpaguKoB HyHKIHIA;

CBOOOJHO ONEpUpPOBaTh IMOHATUAMHU: OOJIACTH ONpPENENICHUS M MHOXXECTBO 3HAaYeHUH
byHKUIMY, HYTH QYHKLINHU, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJHO ONEpPUPOBATH MOHATHSAMHU: YETHBIE M HEYETHBIC (DYHKIUHU, NEPUOIUYECKHE
(GyHKINU, TPOMEXKYTKM MOHOTOHHOCTH (YHKUWH, MAKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HauOoJIbllIee M HAMMEHbIIIee 3HaUeHNne (PYHKLIUU Ha IPOMEKYTKE;
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CBOOOJHO OIEpPHUPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM U ILEJIBIM
nokasaresnemM, rpaQuk cTerneHHOW (YHKIMU C HaTypalbHBIM U IIEJIbIM IOKa3zaTeneM, rpauk
KOPHS N-Oi CTETeHH KaK (PYHKIIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONepUpPOBaTh MOHATHSMH: JIMHEWHas, KBagpaThyHas U JApOoOHO-TUHEHHass QYHKIHH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEI0OBAHUE U TIOCTPOCHUE UX IPa(UKOB;

CBOOOJHO OMEepUPOBATh MOHATHSMHM: MOKa3aTelbHas U jorapupmuyeckas QyHKIUHU, UX
CBOWCTBA U IrpaMKH, UCIIOIB30BaTh UX I'padUKuU IS peIIeHUs] ypaBHEHHI;

CBOOOJHO ONEpUpPOBATh MOHSATUAMU: TPUTOHOMETpPUYECKAs OKPYKHOCTb, OIpEeleeHHE
TPUTOHOMETPUUYECKUX (PYHKIUN YHCIOBOTO apryMeHTa;

UCIOJIb30BaTh rpa@uku (QyHKUMNA A7 HCCIeIOBaHUS IMPOLIECCOB U 3aBUCUMOCTEN MpHU
pelIeHNH 3a/1a4 U3 JPYTUX Y4eOHBIX NMPEeIMETOB M PEANbHOM KU3HH, BBIpaXaTb (HopMyraamu
3aBUCUMOCTH MEXY BEIUUMHAMU;

Hauana maTeMaTH4eCKOIo aHAJIM3a:

CBOOOJHO OINEpPUPOBATh MOHATHUAMU: apuPMeTHyYecKas U TeoMeTpudecKas Mporpeccus,
0ecKOHEeuHO yOBIBaIOLIasi FreOMETPHUYECcKasi MPOTPECcCHs, TUHEHHBIA U SKCIIOHEHIUAIBHBIA POCT,
dbopMy1a CI0XHBIX MPOLIEHTOB, UMETh MPEACTABICHIE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU U PELIEHMSI pEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  OINEpUpPOBaTh  TMOHATHUSMHU:  IOCJIENOBATENBHOCTb, CIOCOOBI  33/JaHUA
II0CJIE0BATENBHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIIE0BATEILHOCTH, TIOHUMATh OCHOBBI
3apO’KICHHS] MATEMaTHYECKOT0 aHaIM3a Kak aHain3a 0ECKOHEYHO MallbIX;

CBOOOJHO ONEpPHPOBATH MOHATUSMH: HENpPEpbIBHBIE (DYHKIMH, TOYKU pa3pbiBa rpaduka
GyHKIIMH, aCUMIITOTHI Tpaduka GyHKIINH,

CBOOOJHO OINEpPHPOBATH NOHATHEM: (DYHKIMS, HEHpepbiBHash Ha OTpe3Ke, NPUMEHATH
CBOMCTBA HETIPEPHIBHBIX (DYHKIIMH JIJIs1 PEIICHUs 33714,

CBOOOJHO ONEpUPOBaTh MOHATUAMHU: TIepBas W BTOpas NPOU3BOJIHBIE (YHKIIMH,
KacaresbHas K TpaduKy QyHKIUN;

BBIUNCIIATh IPOU3BOJAHBIE CYMMBI, NPOM3BEIEHHUS, YaCTHOTO M KOMIIO3MLIMU JBYX
GbyHKIMI, 3HaTh MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUIA U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peILICHHS 3a/1ad.

MHoxkecTBa M JIOTHKA:

CBOOOTHO OTIEPHPOBATH MOHATHIMU: MHOXECTBO, OTIEpAIUU HaJl MHOXKECTBAMH;

UCIIOJIB30BaTh TEOPETHUKO-MHOKECTBEHHBIN aIlapar Uisl ONMMCAHUS PEATbHBIX MPOLECCOB
U SIBIICHUH, IPU PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEIMETOB;

CBOOOJHO OMNEpUpPOBaTh MOHATHIAMH: OIpEesieHue, TeopeMa, ypaBHEHHUeE-CIIEJCTBHE,
CBOWCTBO MaTeMaTW4ecKoro OOBEeKTa, JOKa3aTelbCTBO, pABHOCWIIbHBIE YpPaBHEHHS H
HEpaBEHCTBA.

K xonny oOydenus Bll kJacce 0OOydYaroIUiics MONXYYHUT CJEIYIOIIHME NpPEIMETHBIC
pe3ynbTaThl MO OTAENBbHBIM TeMaM paboudeil mporpaMmbl yuyeOHOro Kypca «Anredpa u Haudana
MaTEMaTUYECKOT 0 aHaJIn3a:

Yucia 1 BBIYUCICHUSA:

CBOOOJHO OIEPUPOBATH MOHATHUSAMHU: HATYpaJbHOE M II€JI0€ YHUCIIO0, MHOXECTBA
HaTypaJbHBIX U LEIbIX YUCEN, UCIOJIb30BATh NMPU3HAKHU AeauMocTH 1enbix ynuces, HOJ[ n HOK
HaTypaJIbHBIX YHMCEN AJIs PEeLeHUs 3a7a4, IPUMEHATh alnroput™M EBkinnaa;

CBOOOJHO ONEpUPOBATh MOHATHEM OCTaTKa MO MOJYIIO, 3alMChIBaTh HATypaJlbHbIE YUCIIA
B PA3JIMYHBIX O3UIIMOHHBIX CUCTEMAaX CUHCIICHHUS,

CBOOOJHO ONEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMILUIEKCHBIX
Yrces, MPEICTaBIIATh KOMIUIEKCHBIE YHCa B alreOpandeckol U TPUTOHOMETpUYECKoi (opme,
BBIMOJIHATH apu(MeTHUYEeCKIe ONepaluy ¢ HUIMH U H300pakaTh Ha KOOPJAMHATHOMN TUIOCKOCTH.

YpaBHeHNS H HEPABEHCTBA:
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CBOOOMHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  IOKa3aTelbHBIE U
jorapuMuuecKre HepaBeHCTBA, HAXOJUTh UX PEUICHH C TOMOLIBIO0 PABHOCUIBHBIX MEPEXO0B;

OCYILIECTBIISATH OTOOP KOPHEH MpH peIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHUS;

CBOOOJHO OMNEpUpPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHSThH
HEeo0XouMble (OPMYIIBI TSl pEILICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJHO ONEpHPOBaATh MOHATUSAMU: CHCTEMAa M COBOKYITHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIICICTBUS, HAXOUTh PELICHUsI CUCTEMBI 1 COBOKYITHOCTEH
palMOHANIBHBIX, HWPPALMOHATBHBIX, [OKA3aTeNbHBIX M JIOrapu(PMHUUECKUX YpaBHEHUU H
HEPaBEHCTB;

pemath panuoHalbHbIe, WppPAalLMOHANbHbIE, TIOKa3aTelibHble, JIorapupMUUYecKue |
TPUTOHOMETPHUECKHE YPABHEHUS U HEPABEHCTBA, COCPKAIINE MOIYJIA U TTapaMeTpHhI;

NPUMEHSTH TpadudecKre METObI ISl PellIeHUs] YPaBHEHUI 1 HEPABEHCTB, a TaKKe 3a7au
C TIapaMeTpaMu;

MOJIEJIMPOBaTh peajibHble CHUTYallud Ha f3bIKE aireOpbl, COCTABISTH BbIPAKEHMUS,
yYpaBHEHHsI, HEPaBEHCTBA M HX CHCTEMBI IO YCJIOBHIO 33/1a4H, HCCIEIOBAaTh IHOCTPOCHHBIE
MOJIEJIH C UCIOJIb30BAHUEM arrapara anreOpbl, THTEPIPETUPOBATH MTOJYYECHHBII pe3ynbTar.

DyHKIUHA U IPaPUKH:

CTPOUTH Tpa@UKH KOMMIO3UIMH (PYHKUIUN C MOMOIIBIO 3JE€MEHTAPHOIO HCCIIETOBAHUS U
CBOWCTB KOMITO3UIIMH IBYX (DYHKIIUH;

CTPOUTh TeoMeTpuueckre oOpa3bl ypaBHEHUH M HEpPaBEHCTB Ha KOOPAWHATHOM
IUIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMU: TPAdUKH TPUTOHOMETPUIECKUX (YHKIIHIA,

OPUMEHSTHh QYHKIUU JJI1 MOJICTHPOBAHUS U HCCIIETOBAHUS PEaTbHBIX MPOIIECCOB.

Hauyana maTeMaTH4eCKOro aHaJIu3a:

UCTIONIb30BaTh TMPOU3BOMHYIO JUISl UCCIEOBaHHMS (YHKIIMM HAa MOHOTOHHOCTh H
3KCTPEMYMBI;

HAXOJUTh HauOOJbIIEe U HANMEHbIIIee 3HaYCHHS (PYHKIIMH HEMPEPHIBHON HAa OTPE3KE;

HCIIOJIb30BaTh MPOU3BOJHYIO ISl HaXOXKIACHHS HAWIYYILIEro perieHus] B NPUKIATHBIX, B
TOM YHCJIE COIMAIbHO-3KOHOMHUYECKHX, 3a/a4ax, JUIs ONpEeAETCHHUS CKOPOCTH M YCKOPEHHS
mpoiiecca, 3a1aHHOT0 (POPMYIION MU TpaduKOM;

CBOOOJTHO OTIEpUPOBATh MOHATUAMU: IEPBOOOPA3HAsI, ONIPEIENEHHBIA HHTETPaAJ, HAXOAUTh
nepBooOpa3Hble 3JIEMEHTAPHBIX (YHKIUN M BBIYUCIATH WHTErpan mno ¢opmyne HpioTona-
Jleiibunma;

HAXOUTb IJIOMAAH MIOCKUX (GUTYP U 0OBEMBI TEJ C MOMOIIBIO0 HHTETpaa;

UMETh TPEJCTABICHHE O MATEeMAaTUYECKOM MOJECIUPOBAHHHM HA MPUMEPE COCTABIICHUS
nuddepeHIaTbHBIX YPaBHCHH;

pemaTh NpUKIaJHbIe 3a/1a4d, B TOM YHCJIE COLHAIbHO-DKOHOMUYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHYECKOT0 aHaJIK3a.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJTACC

Ne
n/n

HaumeHoBaHuepasiejioB u
TeMIIPOrpaMMBbl

KosanuyecTBo4acos

Bcero KonTtpoabHbiepadoThI

IIpakTnuyecknepadoTbl

JJIeKTPOHHBIE
(uudposbie)

o0pa3oBaTebHbIEpeCypPChl

MHOX€eCTBO NEUCTBUTENBHBIX
yucesl. MHOrOWIEHBI.
PanyonanbHbIe ypaBHEHUS U
HEPABEHCTBA.
CucreMbUINHENHBIXypaBHEHUI

24

Oynknun u rpaduku. CreneHHas
(GYHKIUS C IETTBIM TMoKa3aTeeM

12

Apudmernaeckuii KOpeHb n-0it
CTETICHH.
HppannoHaibHbIeypaBHEHUS

15

[TokazaTenpHasQyHKITHS.
IToka3arenbHbICypaBHEHHUS

10

JlorapudpmuueckashyHKIIHS.
JlorapugmuueckueypaBHEHUS

18

TpUroHOMETPUYECKUEBBIPAKEHUS
U ypaBHEHUS

22

ITocienoBaTenbHOCTH U
MPOTPECCUU

10

HenpepoiBHble yHKIIMH.
[TpousBogHas

20

[ToBTOpeHme, 0600IIEHNE,
cHCTeMaTH3aII3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10

14




11 KJIACC

KoanuecrBouacon DJIeKTPOHHbIE
Ne HaumeHoBaHuepas3ae0B U
n/n TEMIIPOrpaMMbl Bcero Konrpoabubiepaborel  IIpakTnueckuepadorsl f:gl;?:f O(LB;,}I;)“HH epecypesl
1 Hccnenosauue (byHKqu“I C 2 1
MOMOIIIbIO TTPOU3BOIHON
2 [TepBooOpasHast u HHTETpal 12 1
I'paduku TpUrOHOMETPUUECKUX
3 dbyakumiA. TpuroHoMeTprUIecKue 14 1
HEpaBEHCTBA
Hppanuonansusle,
4 MIOKa3aTeNbHBIE U 24 1
norapuMuUecKre HEPaBEHCTBA
5 KommiekcHbleuncna 10 1
6 Harypanbhbie u nenbieuncia 10 1
CucreMsbl paliiOHaJIbHBIX,
7 UPpALMOHATIbHBIX 12 |
MOKa3aTeNbHbIX U
norapuMUYECKUX ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpeHwme, 0606111er/1€, 16 )
CUCTeMaTU3alUsI3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[TPO'PAMME

15
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IHOYPOYHOE IINTAHUPOBAHMUE
10 KJTACC

Ne

n
/

Temaypoka

KoanuecTBo4yacoB

Be
ero

KonTtposabHbie
padoThI

IIpakTH4eckn
epadoThI

Harausy
YeHHUS

DJlIeKTpOHHbIenuGpoBbICOOPA30Ba
TeJIbHbIEPeCypPChI

MHokecTBO, onepauy Hal
MHO>KECTBAMH U UX CBOMICTBA

HuarpammbiDiinepa-Benna

[IpruMeHeHne TeopeTHKo-
MHOXCCTBCHHOT'O aIlrapara JJis
perieHus 3a1a4y

PanyonanpHbie yncia.
O6BIKHOB€HHBI€ N JCCATUYHBIC
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
NEePUOANYECKUE IpOooH

PanyonanpHble ynca.
O6BIKHOB€HHBI€ N JCCATUYHBIC
JpoOH, TIPOLICHTHI, 0ECKOHEUHBIE
NEePUOANYECKUE IpooH

[Tpumenenne apoOeii 1 IPOIIEHTOB
JUISl peIICHNs TPUKIIQIHBIX 3a/1a4

[Ipumenenue npoOei U IPOIIEHTOB
AJI pCHICHUW S MPUKJIAAHBIX 3a1a4

JlelicTBUTENIbHBIE YHCIIA.
PanuvonanpHeie 1
MppalrOHaJIbHbIC YHCIIa

Apudmernueckre onepanuu ¢
JeWCTBUTEIBHBIMHI YHCIIAMHU

10

Moaynb AEHCTBUTENBHOTO YUCIIA U

17




€ro CBOMCTBA

11

[TpuOnmxEHHBIE BBIYUCIICHUS,
npaBujia OKPYIJICHUS, TPUKUIKA U
OIICHKA pe3yNbTaTa BIYNCICHUN

12

OcCHOBHBIE METOIbI PELICHUS
OCJIbIX U l[pOGHO-paI_II/IOHaJIBHBIX
ypaBHEHUI 1 HEPABEHCTB

13

OcCHOBHBIE METOIbI PEIIEHUS
OEJIbIX U l[pO6HO-paI_II/IOHaJIBHBIX
ypaBHEHUI 1 HEPABEHCTB

14

OcCHOBHBIE METOIbI PELICHUS
OCJIbIX U l[p06HO-paI_II/IOHaJIBHBIX
ypaBHEHUH U HEPABEHCTB

15

MHorouieHsl OT OJHON
nepeMeHHou. Jlenenue
MHOTO4YIEHA Ha MHOTOYJIEH C
octaTtkoMm. Teopemabesy

16

MHOTro4JIeHEI ¢ OCJIbIMHA

koo duuuentamu. Teopema Buera

17

PemenuecucreMnmHeiHbIXypaBHE
HUU

18

PemenuecucteManHetHbIXypaBHE
HUU

19

Marpuiia cucteMbl JIMHEUHBIX
ypaBHeHU. OnpenennuTeb
MaTpHULbI 2X2, ero
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHUCIICHHUE €TO
3HAYEHUS

20

Onpenenurens MaTpuLbl 2X2, ero
F€OMETPUUYECKUN CMBICT U
CBOMCTBA; BEIYHCICHHUE €T0

18




3HAYCHUA

21

[TpumeneHnue onpenaenuTens Iis
peIICHUA CUCTCMbI JIMHENHBIX
ypaBHEHUU

22

Pemenne npukinaaHbIxX 3a1a4 ¢
IIOMOIIBXO CUCTEMBI JIMHENHBIX
ypaBHEHUU

23

Pemenne npukiaaHbIxX 3a1a4 ¢
IIOMOIIBXO CUCTEMBI JIMHENHBIX
ypaBHEHUU

24

KoHntposbnas padoTa:
"PanrionanbHble ypaBHEHUS U
HEPABEHCTBA.
CucreMbplUIMHENHBIXypaBHEHUI"

25

DyHKIUS, CTIOCOOBI 3a1aHuUs
¢ynkunu. Bzaumuo o6patHbie
byakuun. KommozurmsyHkimit

26

I'padux Gyakmm. DnemMeHTapHbIS
npeoOpa3oBanus rpagukoB

byHKIHHA

27

OO0nacth onpeneneHus u
MHO>KECTBO 3HAUYCHUH ()YHKITUH.
Hymu pynkuun. [TpomexyTku
3HaK MMOCTOSTHCTBA

28

Ué&rHple 1 HeUETHBIE (PYHKITUH.
[Tepuonnueckue GyHKIIUHN.

[TpoMe K yTKUMOHOTOHHOCTH( YHKII
101

29

MakcuMyMBl 1 MUHIMYMBI
¢ynkunu. Hanbonbee u
HaMMeHbIIlee 3HaUeHHEe QYHKIIUN
Ha MPOMEXKYTKE

19




30

JIuHeitHas, KBagpaTU4YHas U
JIpoOHO-THHEHHAs PYHKIIUU

31

DJIeMEHTapHOE HCCIIeJIOBAHUE U
MOCTpOEHUE TPaPUKOB ITUX

byHKIII

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpOEHUE TPaPUKOB ITUX

byHKIII

33

CrereHn ¢ LEILIM IT0KA3aTEIEM.
bunom Herotona

34

CrerneHn ¢ LEILIM IT0Ka3aTeIEM.
bunom HeroTona

35

CrenenHast GyHKIHS C
HATYpaJIbHBIM H LEJTbIM
nokasareneM. E€cBolicTBa n

rpaduk

36

KonTtponbnas padora: "CreneHHast
dbynakuus. E€ cBolicTBa u rpadguk"

37

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTEIIEHU U €r0
CBOMCTBA

38

Apudmerndeckuii KOpeHb
HATypaJIbHOM CTEIIEHU U €r0
CBOMCTBa

39

[TpeoOpazoBaHMs YHCIOBBIX
BBIPQXXCHHH, COIEPIKALUX CTEIICHU
U KOPHH

40

[IpeoOpazoBaHMs YUCTOBBIX
BBIPAKCHUH, COJICPIKAIINX CTCIICHH
U KOpHH

41

[IpeoOpazoBaHMs YUCTOBBIX
BBIPAXKCHUH, COJICPIKAIINX CTEIICHH
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U KOpHU

42

HppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIBHBIX YpaBHEHUI

43

HppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIBHBIX YpaBHEHUI

44

UppanmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pELICHUS
UPPALMOHATIBHBIX YpaBHEHUI

45

PaBHOCHIIBHBIE TIEPEXO/IBI B
PCIICHUHN NPpPpAlUOHAIBHBIX
ypaBHEHU U

46

PaBHOCHIBHBIE nepexoanl B
peLIEeHUN UPPALMOHATIBHBIX
ypaBHEHUU

47

PaBHOCHIBHBIE nepexoanl B
pEeLIEHUN UPPALMOHAIIBHBIX
ypaBHEHUU

48

PaBHOCHIBHBIE nepexoanl B
peLIeHUN UPPALMOHATIBHBIX
ypaBHEHUU

49

CgoiicTBa u rpaduk KOpHS n-oif
CTEerneHn KaK (yHKIMH 00paTHON
CTETIEHU C HATYPaJbHBIM
nokazaresem

50

CgoiicTBa u rpaduK KOpHS N-0i
CTETeHU KaK (yHKIIUU OOpaTHON
CTEIICHHU C HATYPAIbHBIM
nokasaresem

51

Kontponbnas padota: "CBoiicTBa

rpaduk KOpHS N-0# CTEmeHH .
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UppanuonaibHbieypaBHEHUS "

52

CreneHb C palMoHaIbHBIM
IIOKa3aTeiIeM U €€ CBOMCTBA

53

CreneHs ¢ pallMOHAIbLHBIM
IIOKa3aTejIeEM U €€ CBOICTBA

54

CreneHb C palMoHaIbHBIM
IIOKa3aTeiIeM U €€ CBOMCTBA

55

[ToxazaTenpHast QyHKIMS, €€
CBOMCTBA U Tpaduk

56

Hcnonp3oBanue rpaduka GyHKIHHA

JUISL pEUIEHUs] YPaBHEHUI

57

Hcnonp3oBanue rpaduka QyHKITUN

JUIsl peLLIEHUs] YPABHEHUN

58

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METO/BI PEILIEHUS
[IOKa3aTEJIbHBIX YPAaBHEHUM

59

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METOBI PEILIECHUS
[IOKa3aTEJIbHBIX YPAaBHEHUI

60

IToka3arenbHble ypaBHEHHS.
OcHOBHBIE METOBI PEILIECHUS
[IOKa3aTEJIbHBIX YPAaBHEHUI

61

KoHntposbHas padoTa:
"TTokazarenbHast QYHKIIHS.
ITokazarenbHbIe ypaBHEHUS "

62

Jlorapudmuncina.
CgoiicTBanorapugma

63

Jlorapugmuucna.
CaoiicTBanorapudma

64

Jlorapudmuncina.
CaoiicTBanorapugma
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JecsaTuanablie 1

65
HaTypaJbHbIeNOrapu (MBI

66 Hecatuunpie u
HaTypaJIbHbIEIOTapU (MBI

67 [TpeoOpazoBaHHEBBIPAKEHUH,
coJepKalXIorapupMbl

63 [IpeobpazoBanueBbIpasKeHU,
COJIEpXKAIIXIIOTaprU (P MBI

69 [IpeoOpazoBaHHEBBIPAKESHUH,
coJepKaIXIorapupMbl

70 Jlorapudmudaeckas GpyHKIHS, €€
CBOWCTBA U TpaduK

71 Jlorapudmuueckas yHKIus, eé
CBOIicTBa U rpaduk

7 Hcnonp3oBanue Fpa(l)I/IKEI byHKIIIH
JUTsI pENICHUs YpaBHEHUN

73 Hcnonws3oBanue rpa(bm(fl byHKIIIHI
JUTsI pellIeHrs YpaBHEHUN
Jlorapudmuueckre ypaBHEHUSI.

74~ OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

75 OCHOBHBIE METObI PELICHUS
norapuMUYECKUX ypaBHEHUI
Jlorapugmuueckue ypaBHEHUS.

76 OCHOBHBIE METObI PELICHUS
norapuMUYECKUX ypaBHEHUI
PaBHOCHITBHBIE TIEPEXO/IBI B

77 petieHuu jJorapupMUIECKIX
ypaBHEHUU

78 PaBHOCWIIBHBIE ITEPEXO/IBI B
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pelIeHnHt JorapupMUIecKux
ypaBHEHU U

79

KonTtponsHas pabora:
"Jlorapudmuueckas ¢yHKITHS.
Jlorapugmuueckue ypaBHeHUs "

80

CuHyc, KOCUHYC, TAHT€HC U
KOTaHT€HC YHCIIOBOTO apryMeHTa

81

CuHycC, KOCUHYC, TAHT€HC U
KOTAHI'CHC YMCJIOBOT'O apryMCHTa

82

ApKcuHyC, apKKOCUHYC U
apKTaHT'€HC YUCIIOBOIO apryMeHTa

83

ApKcuHyC, apKKOCUHYC U
apKTaHT'€HC YUCIIOBOIO apryMeHTa

84

Tpuronomerpuyeckas
OKPY>KHOCTb, OTpe/ICTICHIE
TPUTOHOMETPUUECKHUX (QYHKITHI
4HCJIIOBOTO apryMEHTa

85

Tpuronomerpuueckas
OKPYKHOCTB, OIIPENETICHUE
TPUTOHOMETPHUYECKUX (PYHKIUN
YHUCJIOBOT'O apryMEHTa

86

OcHoBHBIETpUTOHOMETpUYECKHEHO
PMYyJIbI

87

OcHoBHBIETpUTOHOMETpHUYECKHE(DHO
PMYyJIbI

88

OcHoBHBIETpUTOHOMETpHUYECKHE(DHO
PMYyJIbI

89

OcHoBHBIETpUTOHOMETpUYECKHEHO
PMYyJIbI

90

[IpeobpazoBaHUETPUTOHOMETPUYEC
KUXBBIPOKEHUI
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[TpeoOpa3oBaHUETPUTOHOMETPHYIEC

o1 KUXBBIPOKEHUI

9 Hpe06p2130B&Hfl@TpHI‘OHOMCTpH‘ICC
KUXBbIpaKEHHUH

93 Hpeo6pa3OBaHfleTpHr0H0MeTquec
KUXBBIPAKCHHH

94 PGH_IGHE/IeTpI/IFOHOMeTpI/I‘IeCI(nypa
BHEHUH

95 PeIHeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa
BHEHUH

96 PeIHeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa
BHEHUH

97 PemenneTpuroHoMeTpuIeCcKuXypa
BHEHUU

98 PeIHeHj/IeTpI/IFOHOMeTpI/I‘IeCKI/Ixypa
BHEHUH

99 PGH_IGHE/IeTpI/IFOHOMeTpI/I‘IeCI(nypa
BHEHUH

10 PemenuerpuronoMeTpuuecKuxypa

0 BHEHUU
KoHntposbnas padoTa:

10 "TpUroHOMETpUYECKUE

1 BBIPAXKEHUS U
TPUTOHOMETPUYECKHUE ypaBHEHUS"
ITocnenoBaTeIbHOCTH, CIIOCOOBI

10 3aJaHus IIOCIIEN0OBATEILHOCTEH.

2 Merton MaTreMaTUYECKON
UHIYKIHH

10 MOHOTOHHBIE Y OTPaHUYEHHBIE

3 [IOCJIeI0BATEIbHOCTH. McTOpus

a”HaJIM3a 0ECKOHEYHO MaJIbIX
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10

Apudmerndeckasmporpeccus

4

10

5 I'eomerprueckasnporpeccus

10 beckoneyHoyObIBaroLIasreoOMeTpU

6 YECKASIPOTPECCHst

10 Cymma OeckoHEYHO yOBIBarOLIEH

7 T€OMETPUUYECKON MTPOTPECCUU

10 JIMHENHBII U DKCIOHEHIINATIbHEIN

] poct. Uucno e. Dopmyiia CI0KHBIX
MIPOLIEHTOB

10 JIMHEeWHBI U SKCIOHESHIIUAIbHEIN

9 poct. Yucno e. opmyia CIOKHBIX
MPOLICHTOB

11 Hcnons3oBanue nporpeccuu 1uist
pelIeHus peallbHbIX 3aa4
MIPUKJIATHOTO XapaKTepa

1 'I'<OHTp0JIBHaSI pabora:

1 ITocnenoBaTenbHOCTH U
nporpeccun"

11 HenpepoiBHble GyHKINU U UX

2 CBOMCTBA

11 Touxka pa3zpbiBa. ACUMIOTOTHI

3 rpaduKoB QYHKIIUI

11 CroiicTBa (GYHKIIMI HETPEPHIBHBIX

4 Ha OTpE3Ke

11 CoiicTBa (hyHKIMN HEMPEPHIBHBIX

5 Ha OTpE3Ke

11 MeTtoa UHTEPBAJIOB ISl PEIICHUS

6 HEPABEHCTB

11 Metoa HHTEPBAJIOB VISl PEILIEHUS
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HEPaBEHCTB

Metoa HHTEPBAJIOB ISl PEIICHUS

8 HEPABEHCTB

1 IIpuMeHeHue cBOMCTB }

9 HENPEPBIBHBIX PYHKIIMHA IS
pelieHus 3a1a4

12 [IpuMeHeHue cBOMCTB }

0 HENPEPBIBHBIX PYHKIMHA IS
pelieHus 3a1a4y

12 IlepBas u BTOpas npoU3BOAHbBIC

1 byHKIUHA

12 Ornpenenenue, }

5 TEOMETPHHECKIHCMBICITPON3BOAH
oM

12 Omnpenenenue,

3 (U3UIECKUHCMBICTIIPOU3BOTHON

12 YpaBHEHHE KacaTeIbHOU K

4 rpaduKy QyHKIHH

12 YpaBHEHHE KacaTeIbHOU K

5 rpaduky GyHKIIIH

12 [Tpon3BogHBIEIEMEHTAPHBIX PYHK

6 Ui

12 [Tpon3BogHBIEIEMEHTAPHBIX PYHK

7 1005071

12 [IpousBoaHas cymMmel,

3 MIPOU3BEICHUS, YACTHOTO U
KOMIIO3UIIUH (PYHKITHI

12 [IpousBoaHas cymMmBl,

9 MIPOU3BEICHUS, YACTHOTO U
KOMIIO3UIIUH (PYHKITHI

13 [IpousBoiHasE CyMMBI,
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0 MIPOU3BEJICHHUS], YACTHOTO U
KOMIIO3UITUH (PYHKITHI

13~ KoutpospHaspabora: 1 1
"[IponsBognas"

13 [ToBTOpEeHmE, 0600IIEHNE,

) cHCTeMaTH3aIus 3HaHUH: 1
"YpaBHenus"

13 [ToBTOpEeHmE, 0000IIEHNE,

3 cHCTeMaTH3alus 3HaHUH 1
"(DYHKHI/H/I”

f HroropasikoHTpobHasIpaboTa 1 1

13

5 HroroBaskoHTpoIpHaAsIpadboTa 1 1

13 [ToBTOpeHue, 06001ICHNE, 1

6 cUCTeMaTH3alusI3HaHU I

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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11 KJIACC

Ne

n
/

Temaypoxka

KoanyecTBoyacoB

Bc
ero

KonTpoJbHbIe
padoThI

IIpakTnyeckue
padoThI

Jarauzy
YeHust

JIeKTPOHHBbIeNU(PPOBbICOOPA30BA
TeJbHbIEpPeCcypcChl

[Ipumenenne npou3BOTHOM K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
WCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
WCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne pOU3BOIHOM K
uccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

HaxosxieHre HanOobIIero u
HaMMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (yHKIIUN HA
OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HAUMCHBIICTO 3HAYCHU A
HENpephIBHON ()YHKITUU HA
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OTpe3Ke

Haxoxnenue HanOOJIBIIETO U
HaAMMCHBIIICTO 3HAUCHU S
HeTpepHIBHOU (DYHKITNHU Ha
OTpe3Ke

10

HaxosxieHre HanOobIIero u
HaMMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (yHKIUU HA
OTpe3Ke

11

Haxoxnenue HanOOJIBIIETO U
HaAMMCHBIIICTO 3HAUCHU A
HEeTpepHIBHON (DYHKITNHU Ha
OTpe3Ke

12

HaxosxieHre HanOobIIero u
HaMMEHBIIIETO 3HAYCHUS
HEeNpepbIBHON (QyHKIMU Ha
OTpe3Ke

13

[Ipumenenne npou3BOIHOM IS
HaXO0XJEHUS HAUITY4lIero
peLIeHHS B MPUKIAAHBIX 3aa4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XJEHUS HAaUITY4lIero
peLIeHHs B MPUKIAAHBIX 3aa4ax

15

[Ipumenenre npou3BOIHOM IS
ONpeACIICHUsI CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3a1aHHOTO
dhopmymoit wiu rpagukom

16

[IpumeneHnne npou3BOIHOM IS
onpeJieJIeHUsl CKOPOCTH U
YCKOpEHHUS TIpoIiecca, 3a1aHHOTO
dbopmyIoit wiu rpadhukoM

17

Kommnozurusdyakimit
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18

Kommozunusdyakmmit

19

Kommozunusdyakmmit

20

I'eomerpuueckue 06passl
YpPaBHEHUI Ha KOOPJIAUHATHOMN
IIJIOCKOCTH

21

I'eomerpuueckue 06pa3sl
YpPaBHEHUI Ha KOOPJIAUHATHOMN
IIJIOCKOCTH

22

Kontponbnas paboTa:
"NccnenoBanue QyHKIHIA ¢
MOMOIIBIO TPOU3BOTHOM"

23

[TepBooOpazHasi,
OCHOBHOECBONCTBOIEPBOOOPA3HBI
X

24

[TepBooOpasHbIe dNIEMEHTAPHBIX
dbynakuwmii. [IpaBuiia Hax0XIEHUS
NIepPBOOOPA3HBIX

25

[TepBoOOpa3HbIe dNIEMEHTAPHBIX
dbyakumii. [IpaBuia Hax oK IEHUS
NIepPBOOOPA3HBIX

26

Wurerpain.
['eomeTpuyecKuiCMbICTUHTETpAJIA

27

Beruncienue onpenenéHHOTo
uHTerpaia no gopmyine Herorona-
JleliOHMIA

28

Brrunciienue onpenen€éHHoro
uHTerpana mo ¢popmyne HetotoHa-
Jleiibauia

29

IIpuMeHeHne uHTETpaANa IS
HaXO0XKACHHS IJIOIAAEH MIIOCKUX

¢uryp

30

IIpuMeHeHue HHTETpaIa s
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HaXO0XIeHUI 00BLEMOB
T€OMETPUUYECKUX Tell

31

[Tpumepsipemenuitnuddepenua
JIbHBIXYpaBHEHU I

32

[Tpumepsipemenuiiaud pepenna
JIbHBIXYPaBHEHUU

33

MaremMaTHueCcKoe MOJICIIMPOBAaHNE
PEaNTbHBIX MPOIIECCOB C MTOMOIIBIO
i depeHraIbHbIX ypaBHEHUN

34

KonrponsHas padora:
"[TepBooOpa3Hast u uaTErpat”

35

Tpuronomerprdeckue GyHKINH,
WX CBOMCTBA U TpaduKu

36

Tpuronomerpuueckue GyHKIIH,
UX CBOMCTBA U rpauKu

37

Tpuronomerprdeckue GyHKINH,
WX CBOMCTBA U TpaduKu

38

Tpuronomerpuueckue GyHKIIH,
UX CBOMCTBA U rpaduKu

39

Tpuronomerprdeckue GyHKINH,
WX CBOMCTBA U TpaduKu

40

OT10op KOpHEi
TPUTOHOMETPHYECKHX YPaBHEHUI
C MOMOIIBIO TPUTOHOMETPHYECKOI
OKPY>KHOCTH

41

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUI
C TMIOMOIIBIO TPUTOHOMETPHUYECKON
OKPYXKHOCTH

42

OT10op KOpHEi
TPUTOHOMETPHYECKUX YPaBHEHUI
C MOMOIIBIO TPUTOHOMETPHYECKOI
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OKPYKHOCTH

OTt60p KOpHEH
TPUTOHOMETPUYECKUX YPABHEHUI

43 C TIOMONIBI0O TPUTOHOMETPUUECKON
OKPYXKHOCTH

44 PemieHneTpuroHOMeTpU4ECKUXHE
pPaBEHCTB

45 PemennerpuroHoMeTpUIECKUXHE
PaBEHCTB

46 PemieHneTpuroHOMeTpU4ECKUXHE
pPaBEHCTB

47 PCHIGHI/IeTpI/II‘OHOMeTpI/I‘-IeCKI/IXHG
pPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPHUYECKUX (QYHKINH.
TpuronomeTprudecKueHEPaBEHCTB
aH

49 OCHOBHLIG MECTOAbI peH_IGHI/ISI
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI pEIICHUS
IIOKAa3aTCJIbHBIX HepaBeHCTB

51 OCHOBHLIG METOAbI peH_IGHI/ISI
MOKa3aTeIbHBIX HEPABEHCTB

52 OCHOBHLIG METOAbI peH_IGHI/ISI
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS
norapuMUYEeCKUX HEPABEHCTB

54 OCHOBHLIG MCTOAbI peH_IGHI/ISI
JOTapu(PMUIECKUX HEPABCHCTB

55 OCHOBHBIE METO/IbI pEIICHUS

norapuMUYECKUX HEPABEHCTB
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OcHOBHEBIE MCTOJbI pCHICHUSA

>6 JorapupMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI PEeILICHUS
UppaIMOHATLHBIX HEPABEHCTB
53 OCHOBHBIC METO/IbI PEILICHUS
UppalMOHATFHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEeILICHUS
UppaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIC METO/IbI PEIICHUS
UppalMOHATFHBIX HEPABEHCTB
61 I'paduueckue MeTo b1 peiieHns
UppalMOHAIBHBIX YpaBHEHHUH
62 I'paduueckue MeTOIbI peLIeHHUs
UppaIMOHATLHBIX YPaBHEHHHA
63 I'paduueckue MeTo b1 petieHs
MOKa3aTeJIbHBIX YpaBHEHUN
64 I'paduueckue MeTOIbI peLIeHuUs
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue METOIBI pelICHHUS
norapu()MUYECKUX ypaBHEHUN
66 I'paduueckue METOIBI pelICHHUS
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue METOIbI peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METOIBI pEeIICHHUS
68 MOKa3aTeIbHBIX U
Jorapu(PMHUYECKUX YPaBHECHHN
I'paduueckue METOIBI pelICHHUS
69 MOKa3aTeIbHBIX U
Jorapu(PMHUYECKUX YPaBHECHHN
70 ['paduaeckne MeTOaBI PEIICHHS
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II0Ka3aTeNIbHBIX U
norapuMUYECKUX HEPABEHCTB

71

I'padmyeckue MeToAbl perieHUs
MOKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB

72

Konrponsnas padora:
"UppaunroHaibHBIE,
IIOKAa3aTCIbHBIC U
sJorapuMudecKkue HepaBeHCTBA"

73

KowmmrexkcHble uncia.
Anrebpanueckas u
TpUTOHOMETpUYECKast PopMbI
3aIMCU KOMILICKCHOT'O YKClIa

74

KommiekcHbie uncaa.
Anrebpanyeckas u
TPUTOHOMETpHUECKask POPMbI
3aMmyucy KOMIUIEKCHOTO YKClia

75

Apudmernueckre onepanum ¢
KOMITJIEKCHBIMH YHCIIaMU

76

Apudmernueckue oneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMU

77

N306pakeHne KOMIUIEKCHBIX
YHCcesl Ha KOOPJUHATHOMN
IUIOCKOCTH

78

N306pakeHne KOMIUIEKCHBIX
YHCcel Ha KOOPJUHATHOMN
IUIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTO YHCiIa

80

®opmyna Myaspa. Kopau n-oit
CTEINEHH U3 KOMIUIEKCHOTO YHcia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX
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qucen AJIs peleHus] PU3NIeCKuX
Y TEOMETPUYECKUX 3a/1a4

82

KonrtponsHaspaboTa:
"KommirekcHpieuncia"

83

HatypanbHble u nenpleynciia

84

HatypanbHble u nenapleynciia

85

[IpumeHeHne npu3HaKkoB
ACIINMOCTH L CIIbIX YHUCECII

86

[IpumeHeHne npu3HaKkoB
ACIINMOCTH L CIIbIX YHUCECII

87

IIpuMeHeHne IpU3HAKOB
nenumoctu neabix yucel: HOJ u
HOK

88

IIpuMeHeHne pU3HAKOB
nenumoctu neabix yucel: HOJ u
HOK

89

IIpuMeHeHne pU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEN: OCTATKU
10 MOZYJIIO

90

IIpuMeHeHne pU3HAKOB
JEJIMMOCTH LIEJIBIX YUCEN: OCTATKU
10 MOZYJIIO

91

[IpumeHeHne npu3HaKkoB
ACIIUMOCTHU L ECIIbIX YHUCCII.
anroput™m EBKimaa i pemieHus
3a1a4 B LCJIbIX YHCIax

92

KonTponbnas padora: "Teopus
eNbIX yucen"

93

CucreMa 1 COBOKYITHOCTb
ypaBHeHUN. PaBHOCHIIbHBIE
CUCTEMBI 1 CUCTEMBI-CIIEICTBUS
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94

CucreMa 1 COBOKYITHOCTb
ypaBHeHUN. PaBHOCHIIbHBIE
CUCTEMBI 1 CHCTEMBI-CIIEICTBUS

95

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEU
palMOHANIBHBIX YPaBHEHUN

96

OCHOBHBIE METOBI PEIIEHUS
CUCTEM U COBOKYITHOCTEU
UPPaLMOHAIBHBIX YPaBHEHUN

97

OCHOBHBIE METOBI PEIIEHUS
CUCTEM U COBOKYITHOCTEU
ITOKA3aTeIbHBIX YPABHCHUN

98

OCHOBHBIE METOBI PEILIEHUS
CUCTEM U COBOKYITHOCTEU
ITOKA3aTeIbHBIX YPABHCHUN

99

OCHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
norapu()MUYECKUX ypaBHEHUN

OCHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
norapu()MUYECKUX ypaBHEHUN

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTUYECKHX 3aJa4 U 3aJa4
U3 Pa3IMYHbIX 00JIaCTel HAYKU U
peaIbHOM JKU3HU, NHTEPIIPETALIHS
IIOJIyYEHHBIX PE3YJILTATOB

IIpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHUYECKHX 3a7a4 U 3aJa4
U3 Pa3IMYHbIX 00JIaCTel HAYKU U
peaIbHOM JKU3HU, HHTEPIIPETALIHS
IIOJIyYEHHBIX PE3YJILTATOB

10

IIpuMeHeHre HEPAaBEHCTB K

37




PEIICHUIO MaTEMATHIECKHX 3a/1a4
W 33724 U3 pa3INdHbIX o0iacTen
HAaYKH U PeaJibHOM KHU3HU,
WHTEPIIPETAIHS TOTYICHHBIX
pe3yabTaToOB

Kontponbras padota: "Cuctemsr

10 pauMoHanbHBIX, HPPALMOHAIBHBIX

4 MMOKa3aTEIbHBIX U
norapu(MUYECKUX ypaBHEHUI"

10 PannoHanbHbICypaBHEHHUS C

5 rapaMeTpamu

10 PanyonansHbIEHEpaBEHCTBA C

6 napameTpamu

10 PanmonansHbiecHCTEMBI C

7 rapameTpamMmu

10 UppaumonanbHble ypaBHEHHUS,

8 HEpaBEeHCTBa C MapaMeTpamMmu

10 HppannoHaibHBIECUCTEMBI C

9 napameTpamu

11 IToka3aTenbHbIE YpaBHEHH,

0 HEpaBEHCTBa C MapaMeTpamMu

11 [TokazaTenbHBIECHCTEMBI C

1 rapameTpamu

11 Jlorapudmuueckue ypaBHEHUs,

2 HEpaBEHCTBa C MapaMeTpamMmu

11 JlorapupmMuuecKuecucTeMsl C

3 rapaMeTpamu

11 TpuronomerpuyecKkueypaBHEHUS

4 C mapameTpaMu

11 TpUroHOMETPUYECKUEHEPABEHCTB

5 a c mapaMeTpamu
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TpuUroHOMeTpUIECKUECUCTEMBI C
napameTpamu

[TocTtpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MoJeIei
PCAIBbHBIX CI/ITyaLII/II\/'I C MIOMOIIBIO
YpPaBHEHUU C MapameTpamMu

[TocTpoenue u uccnenoBaHue
MaTeMaTHUYECKUX MOJIeeH
peaNbHBIX CUTYAlMI C TOMOIIBIO
CUCTEM YPaBHEHUH C
rapaMeTpamu

[TocTpoenue u uccnenoBaHue
MaTeMaTHUYECKUX MOJeIeH
peaNbHBIX CUTYAlMI C TOMOIIBIO
CUCTEM YpaBHEHMH C
rapaMeTpamu

Kontponbnas padota: "3agaun ¢
napaMmerpamu”

[ToBTOpenue, o6o0mIEeHNE,
cHCTeMaTHu3alus 3HaHuM:
"YpaBHenus"

[ToBTOpenue, o6o0mIEeHNE,
cHCTeMaTHu3alus 3HaHuM:
"YpaBHenus"

[ToBTOpenue, o6o0mIEeH e,
cHCTeMaTHu3alus 3HaHuM:
"YpaBHeHus.
CucremplypaBHEeHHN"

12

[ToBTOpeHue, 06001ICHNE,
cUcTeMaTH3alus 3SHaHUH
"HepaBencrsa"

12

[ToBTOpenue, 06001IeHNE,
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cUcTeMaTH3alus 3HaHUH

"Hepasenctna"
12 [ToBTOpeHue, 06001IEHNE,
6 cUcTeMaTH3alus 3HaHUH:
"Hepasenctna"
12 [ToBTOpeHue, 06001IEHNE,
7 cucTeMaTH3alus 3HaHUH
"IIpon3BojHas u €€ npuMeHeHue"
12 [ToBTOpeHme, 06001ICHNE,
] cUcTeMaTH3alus 3SHaHUH
"IIpon3BojHas u €€ npuMeHeHue"
12 [ToBTOpeHue, 06001IEHNE,
9 cUcTeMaTH3alus 3HaHUH
"IIpon3BojHas u €€ npumMeHeHue"
13 [ToBTOpenue, o600mIEeHNE,
0 CHCTeMAaTH3aIus 3HaHUM:
"UnTerpan u ero npuMeHeHue"
13 [ToBTOpenue, o600mIEeH e,
1 CHCTeMaTH3aIns 3HaHUM:
U@ "
YHKIIUH
13 [ToBTOpenue, o6o0mIEeHNE,
7 CHCTeMAaTH3aIus 3HaHUM:
U@ "
YHKIIUH
13 [ToBTOpenue, o6o0mIEeHNE,
3 CHCTeMaTH3aIus 3HaHUM:
U@ "
YHKIIUH
13
4 HToroBasikoHTpoibHasipaboTa
13
5 HroroBasikoHTpobHAsIpadoTa
13 [ToBTOpeHue, 06001ICHNE,
HCTEMAaTU3 AU I3 HAHUI
6 CHCTeMaTH3aIusI3Ha
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

Maremaruka: anredpa 1 Hayajia MaTEMaTHYECKOTO aHalIM3a, TeoMeTpust. Anredpa u Hadana
MaTeMaTudeckoro ananmsa,l0-11 xmaccel/Anumos 1L A., Konsarun FO.M., Tkauesa M.B. u
npyrue, AkunoHepHoe oomecto "M3naTenscTBo "MpocBemenue”

METOAUYECKHUE MATEPUAJIBI IS YUUTEJIA

1. Anrebpa 1 Hayasla MaTeMaTUYECKOro aHaln3a. Metoaudyeckue pekoMmeHaanuu. 1 1 kmace:
nocoOue 1t yuuteneit oomeodpazosat. opranuzanuu/M. K. IToranos ,A.B. llleBkun.-M.:
IIpocsemenue,2019

2. AnreOpa 1 Havajga MaTeMaTudeckoro aHanmsa. Jugaktudyeckue marepuansl. 1 1 kiacc: yueo.
nocobue /1t o01eoOpa3oBart. opraHu3aruii: 6a3oBeiii u yriayo. yposau /M.K.
[Toranos,A.B.IlleBkun - M.: [Ipocsemenne,2018

3.Anrebpa 1 HayaJla MaTeMaTHIeCKoro aHanu3a. TemaTudyeckre TecThl. 1 1 kmacc: 6a30BbIi 1
npodmi.yposuu /HO.B.1lenenesa,- M.: IIpocsenienne,2019

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
Poccutickas anekTponHas mikoia https://resh.edu.ru/
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