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UM. KanuTaHa 1-ro panra
IL.U. epxxaBuna
[Ipotokon Ne 1 ot 24.08.2026

Pabouas nporpamma
I10 aJIre6pe N HaYaJIlaM MaTEMaTH4YCCKOI'O aHaJIn3a

n1st yaamuxest 10-11 kimaccon

CocraBrieHa Ha OCHOBe (peAepasibHOM padoueil MporpaMMsl 10 y4eOHOMY IMpenMeTy anreOpbl U HadaiaM MaTeMaTHIeCKOT
aHanu3a, yrBepkAEHHOU mpukazoM MunmpocBemenus Poccun ot «18» mast 2023 1. Ne 371.

Cpoxk aeiicTBus NporpaMMbl — 10 BHeCeHHsI M3MeHeHMil B ¢elepaabHyI0 pado4ylo mporpaMmy no npeaMeTy WiM 10
NPUHATHS HOBOM (peaepaibHOI padoyeil MporpaMMbl
10 MpeAMeTY.

[Ipu oTcyTcTBUN M3MEHEHHH B (eliepanbHOi padodell mporpaMMe nporpamma JeUcTBYeT 0e3 eXeroJHoro nepecMoTpa,
MTOBTOPHOT'O paCCMOTPEHMS], COTJIACOBaHMsI U yTBepKIeHHs. [IoBTOpHOE paccMOTpeHue, COrlIaCcOBaHUE U YTBEPKIACHHE
MPOBOJIATCS TOJNBKO TPH BHECEHUU M3MEHEHHH B pefiepalibHyI0 padovyro MporpamMmy 1o MpeMeTy WK TPU MPUHSATHH HOBOM
denepanbHOit pabouel IporpaMMmel.

Cankr-IlerepOypr
2026



IHOACHUTEJIbHAS 3AIINCKA

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hauasa MaTeMaTHMYECKOrO aHalIM3a» SBISETCA OJHUM M3 Hambosee 3HauYUMBbIX B
IIporpamMMe CTapliel HIKOJbI, IOCKOJBKY, C OJHOW CTOPOHBI, OH 00€CIeUrMBaeT HHCTPYMEHTAIbHYIO 0a3y s
U3y4YEHHs] BCEX €CTECTBEHHOHAYYHBIX KypCOB, a C JIpyroil CTOpPOHBI, (pOpMUPYET JIOTHUECKOEe M abCTPaKTHOE
MBILUIEHHE YYallUXCsl Ha ypOBHE, HEOOXOIMMOM MJIi OCBOCHMS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH,
CJIOBECHOCTHU U APYTUX IUCUUIUIMH. B pamkax JaHHOro Kypca y4alluecs OBJIaJeBal0T YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOW HayKH, KOTOpask OPMYIHUPYET CBOU JIOCTHKEHHS B MaTEeMaTHUECKON (opme.

Kypc anrebpsl m Hayal MaTeMaTHYECKOrO aHAIM3a 3aKJIaJbIBACT OCHOBY JUIS YCHEIIHOTO OBJaJCHUS
3aKOHAMH (PU3UKHU, XUMHUH, OMOJIOT MU, TOHUMAaHHsI OCHOBHBIX TEHICHIIMHA pa3BUTHsI S)KOHOMUKH U 00LIIECTBEHHON
KU3HH, TTO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO
WCTOJIB30BaTh MX I JajbHEWIIero oOpa3oBaHWsS W B TOBCEJIHEBHOW XH3HH. B Toke BpeMsi OBIajeHUE
a0CTPaKTHBIMU ¥ JIOTHYECKH CTPOIMMH KOHCTPYKIHMSAMH anreOpsl M MaTEeMAaTHYECKOTO aHalIHW3a pa3BUBACT
YMEHHE HaxOJIuUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATbh HMCTUHHOCTb, JOKa3blBaTb YTBEPKIACHHSI C IOMOIIBIO
UHAYKIMU U pacCyXIaTh JENyKTUBHO, MCIIOJb30BaTh 00OOIIEHHWE M KOHKpETH3aluio, adCTparupoBaHuE U
aHaJIOrHI0, HOpMUPYET KpEeaTHBHOE U KPUTUYECKOE MBIIUICHHUE.

B xone u3yuenus kypca «Anredpa U Hayaja MaTEMaTUYECKOT0 aHAIM3a» ydallhecs MOJIy4arOT HOBBIN
OMBIT PEUICHUs] NPUKIATHBIX 3a7ady, CaMOCTOSITEIbBHOIO MOCTPOEHUS MaTeMaTHUYECKHX MOJENEH pealbHbIX
CUTyalul, MHTEPIPETallMyd IIOJYyYEHHBIX pELICHUH, 3HAKOMATCA C I[pUMEpaMM MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE, HAYKE M HCKYCCTBE, C BBLAAIOIIMMUCA MaTEMaTHUYECKMMM OTKPBITUSMU U HX
aBTOPAMHU.

Kypc o6majgaer 3Ha4MTENbHBIM BOCHHMTATENIbHBIM MOTEHIMAJIOM, KOTOPBIM peaau3yercss Kak depes
yueOHBI MaTepuai, CocOOCTBYIOIUI (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK U 4epe3 CHeHUPUKY
y4eOHOM JesATeNbHOCTH, TpeOyromel MNpOAOKUTENbHON KOHIIEHTpPAllMM BHHUMAaHUS, CaMOCTOSTEIbHOCTH,
aKKYpPaTHOCTH M OTBETCTBEHHOCTH 3a IOJYyYEHHBIN pPe3yibTar.

B ocHoBe meTtoauku oOyueHus anredpe M HayajlaM MaTeMaTHYeCKOro aHaju3a JIEKUT JesITeIbHOCTHBIN
MPUHLIMI 00YyYEHUS.

B crpyktype kypca «Anredbpa M Hayaja MaTeMaTHMYECKOTO aHalM3a» MOXHO BBLAEIUTH CIEAYIOLIUE
COZIepKaTeIbHO-METOJUUeCKUe JHUHUU: «Hucna v BeIUMCICHUA», «DyHKUMU U Tpaduku», «YpaBHEHUS U
HepaBeHCTBa», «Hauana MareMaTndeckoro aHaian3a», «MHOXKeECTBa U JIOTUKa». Bce OCHOBHBIE COlEpPKATEIBHO-
METOAMYECKHE JIMHUY U3y4YaroTCs Ha MIPOTSHKEHNUH IBYX JIET 00yUeHHs B CTaplIel IIKOJIe, ECTECTBEHHO JOMOJHSASA
JpyT Opyra U MOCTENEHHO HAChIIIasiCh HOBBIMU TEMaMM M pazjienaMu. MOKHO C YBEPEHHOCTBIO CKa3aTh, UTO
JaHHBIA KypC SBISIETCSI WHTErpaTUBHBIM, IIOCKOJBbKY O0ObeIuHseT B ce0e CcoJep)KaHUE HECKOJIbKHUX
MaTeMaTHYeCKUX AUCLUIUINH, TAKKX Kak anreOpa, TPUrOHOMETPHSI, MAaTeMaTHUECKUI aHAIIN3, TEOPUSI MHOXKECTB,
MaTeMaTHueckas Jioruka u ap. [To Mmepe Toro, kak ydyariuecs: OBja/IeBaloT BcE 6oJiee MUPOKUM MaTeMaTHUECKUM
anmapaTroM, y HHUX IOCJIEI0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH MaTeMaTH4YeCKYIO
MOJIeTIb PEAJIbHON CUTyalluM, NPUMEHATh 3HAHUS, IIOJYYEHHbIE MpPU H3YYEHMHM Kypca, HJs pelIeHUs
CaMOCTOSITENTLHO C(POPMYIMPOBAHHOM MaTeMaTHUECKOH 3ajjauu, a 3aTeM UHTEPIPETUPOBATH CBOM OTBET.

ConepxatenbHo-MeTOAMYeCKas JUHUSA «Uucnaa ¥ BBIYMCICHMS» 3aBepliaeT (pOpMHUPOBAHUE HABBIKOB
MCIIOJIb30BaHUs JIEHCTBUTENBHBIX YHCEN, KOTOpOe ObLIIO HAaYaTO B OCHOBHOM IKoje. B crapiieit mkose ocoboe
BHUMaHUE yJensercs (OpPMHUPOBAHHIO HABBIKOB pPAllMOHANBHBIX BBIUMCICHHM, BKIIOYAIOIIMX B ce0s
WCIOJIb30BaHNE PA3IMYHBIX (OpPM 3alKMCH YHCIa, YMEHHUE JeNaTh MNPUKHUJIKY, BBIIOJIHATH MPHOIMKEHHBIE
BBIUMCJICHUS], OLIEHUBATh YKCJIOBBIE BBIPAXKEHUS, paboTaTh C MAaTeMaTHYECKUMH KOHCTaHTaMH. 3HAaKOMbIE
y4alquMCsl MHOJKECTBA HATypPaJIbHBIX, LEIBbIX, PAalUOHAIBHBIX W JEHCTBUTCIBHBIX YHCEN IOIOJIHSAIOTCS
MHOKECTBOM KOMIUIEKCHBIX 4MCelI. B KaXIOM M3 3TUX MHOXECTB PACCMATPHUBAIOTCS CBOMCTBCHHBIE €MY
cnienn(uyIecKre 3aJauu ¥ ONepaluy: JeJICHNE Halles0, OIEPHPOBAHNE OCTATKAaMHU Ha MHOYKECTBE LICJIBIX YHCE,;
0co0bIe CBOWCTBA pallMOHAILHBIX U UPPALMOHATIBHBIX YHCENT; apu(METHUECKUE OTIepalliy, a TAaK)Ke U3BICUCHHUE



KOpHS HATypaJbHOW CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucen. brarogaps mocienoBareabHOMY
pacIIMpPEHUIO Kpyra HUCIIOJIb3YyEMbIX YMCEN M 3HAKOMCTBY C BO3MOXKHOCTSIMU MX IPUMEHEHHUS Ui PELCHUs
pa3nuYHbBIX 33734 (popMUpYETCS MPEACTABICHNE O €MHCTBE MAaTEMATUKH KaK HAYKH U €€ pOJId B IOCTPOCHHUU
MOJIeNIel peallbHOTO MUPA; IIUPOKO HCIIONIB3YIOTCS 00001IeHne M KOHKPETHU3aLusl.

Jlunust «YpaBHEHHUS U HEPABEHCTBA» pealnu3yeTcs Ha MPOTSHYKEHUHU BCero 0OydeHus B CTapiiei mKoe,
IIOCKOJIBKY B KaX/10M paszene [Iporpammsl Ipe1yCMOTPEHO pEeLIEHHE COOTBETCTBYIOIIMX 3a1a4. B pe3ynbprate
y4aliecs OBJIaA€BaI0T Pa3IMYHbBIMU METOJAMU PELICHUS PAllMOHAIbHBIX, HPPALMOHAIbHBIX, [I0KAa3aTEIbHBIX,
Jorapu(MUYECKUX U TPUTOHOMETPUUECKUX YPaBHEHH, HEPABEHCTB U CHCTEM, a TAaKKe 3aJad, COJEp KaIInx

napamerpsl. [lonydeHHbIE YMEHUS MIMPOKO HCIONB3YIOTCS MPH HUCCIENOBAaHUM (PYHKUHUNA C MOMOUIBIO
MIPOM3BOTHOM, IPH PELICHUH MPUKIIAIHBIX 33/1a4 U 33]1a4 Ha HAX0KJIeHNEe HanOOJIbIINX U HAUMEHbIIUX 3HAYeHU N
dbyukuun. Jlannas coneprkarenbHasi JMHUS BKIIOYAET B ce0s1 Takke (hopMHUpOBaHHE YMEHUHN BBHIOIHAThH PacuéThl
no Qgopmynam, nmpeoOpa3oBaHUs PALMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a
Tak)Ke BhIPAXXECHHI, CoJlepKaluX cTeneHu u Jorapudmel. biarogaps usydenuto anredpandeckoro Mmatepuania
MPOUCXOUT JalbHEHIIee pa3BUTHE AITOPUTMUYECKOTO U AOCTPAKTHOTO MBIIICHUS yJaIuxcs, GOPpMUPYIOTCS
HaBBIKH JICTyKTUBHBIX PACCYXICHUH, pabOThI ¢ CHMBOJIBHBIMH (hOpMaMH, IPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBHCHUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB. Anredpa npeiaraet 3G QpeKTuBHbIe HHCTPYMEHTHI [T PELICHUS
IPAKTUYECKHUX U €CTECTBEHHOHAYUHBIX 33]1a4, HATJISHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KaK SI3bIKa HAYKH.

ConepxatenbHo-MeToandecKas THHAA «DyHKINU U rpaduKn» TECHO MEPEIIeTaeTCs C JPYTUMU JTUHUSIMA
Kypca, IOCKOJIbKY B KAKOM-TO CMBICJIE 334a€T I1OCJIE0BAaTEIbHOCTh U3yUeHusl MaTepuaia. M3yuenue creneHHoH,
NOKa3aTeIbHOM, JTOTapu(pMUIECKON U TPUTOHOMETPHUYECKUX (DYHKITHIA, X CBOWCTB U rpa)uKOB, NCIIOJIb30BaHHIE

GyHKIMI U1 pelieHus 3a1ad U3 JAPYTrux Y4eOHBIX MPEeIMETOB U peajbHOW KM3HM TECHO CBS3aHO KakK C
MaTeMaTUYECKUM aHAJIM30M, TaK M C PEUICHHEM ypaBHEHUU U HepaBeHCTB. [Ipu 3ToM Ooiblioe BHUMaHUE
ynensiercst (GOpMUPOBAHHUIO YMEHHS BbIpaKaTh (OpMyTamMH 3aBUCUMOCTH MEXKIY PA3IMYHBIMU BEIMYHMHAMU,
UCCIIeI0BaTh MOJyYeHHbIE (DYHKIMH, CTPOUTH UX Tpaduku. Martepuan 3Toi cojiepKaTeNbHOM JMHUN HalleJIeH
Ha pa3BUTHE YMEHUN M HABBIKOB, MTO3BOJISIIOIIMX BBIPAYKATh 3aBUCUMOCTH MEXIY BEIUYMHAMU B Pa3IM4HON
dopme: aHaTUTUYIECKOM, rpadudeckoit U cnoBecHol. Ero n3yuenue cnoco6cTByeT pa3BUTHIO alITOPUTMUYECKOTO

MBIIICHHUSI, CHOCOOHOCTH K 0000IIEHHUIO U KOHKPETU3AIH, UCTIOIh30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHMs «Hadana MaTeMaTMYECKOrO aHaIM3a» MO3BOJISIET CYIIECTBEHHO PACIIUPUTh KPYT
KaK MaTeMaTHYEeCKHUX, TaK M MPUKIATHBIX 3a]ad, JOCTYIHBIX IIKOJIbHUKAM, TaK KAaK y HHUX IMOSBIAETCA
BO3MOXXHOCTb CTPOUTH I'paUKH CIOKHBIX (PYHKIMH, ONpEenessiTh UX HauOOJbIINEe U HAUMEHbBIINE 3HAUYEHUS,
BBIYUCIIATH IUIOMAAU GUTYp B OOBEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOpPEHHUs TmporeccoB. JlaHHas
coJiepKaTesibHas JIMHUS OTKPHIBAET HOBBIE BO3MOYKHOCTH IOCTPOEHHUS MAaTEeMAaTHYECKUX MOJENEN peabHbIX
CUTYaluH, TI03BOJISIET HAXOAUTh HAUJTyYIllee PEIICHNE B IPUKIIAJHBIX, B TOM YHCIIE COLUATbHOIKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOTO aHallu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(hopMabHO-IOTMYECKOIO0 U KPEAaTUBHOTO MBIIUIEHHS, (OPMUPOBAHUIO YMEHHUI paclo3HaBaTh MPOSIBICHUS
3aKOHOB MAaTeMaTUKH B HayKe, TEXHHKE M MCKYCCTBE. YuyallMecs Yy3HAIOT O BBIJAIOLIUXCA pe3yJbTaTax,
MOJIyYEHHBIX B XOJI€ Pa3BUTHUSI MaTEMaTUKH KaK HayKH, U 00 UX aBTOpax.

ConepxaTtenbHo-MeToinYecKas JTUHUSA «MHOXeCTBa M JIOTHMKAa» BKIIOYAeT B ce0sl IJIEMEHTHl TEOpUHU
MHOKECTB U MaTEMaTHYECKOMN JIOTHMKHU. TeopeTHKO-MHOKECTBEHHBIE NPEACTABIEHUS IPOHU3BIBAIOT BECH KYpPC
IIKOJIbHOM MaTeMaTUKW W TMpeasararoT HauOojiee YHUBEPCAIbHBIN S3bIK, OOBEIMHSIOMIMN BCE pa3zelbl
MaTEMaTUKU U €€ NMPWIOKEHNH, OHM CBS3bIBAIOT Pa3Hble MAaTEMAaTUYECKUE NUCLUUIUIMHBI U UX IPUIOKEHUS B
enuHoe nenoe. 11oaTtoMy BaXXHO 1aTh BO3MOXKHOCTh HIKOJBHUKY IIOHMMATh T€OPETUKO-MHOKECTBEHHBIN A3BIK
COBPEMEHHOM MaTeMaTUKU U UCIOJIb30BaTh €ro JJIs BhIPAXKEHUsI CBOMX MbICiel. J[pyruM BakKHBIM NMPU3HAKOM
MaTeMaTHUKU Kak HayKd CcleAyeT MpU3HATh CBOMCTBEHHYIO €H CTpOroctb OOOCHOBaHHWM U ClleJOBaHHE
onpeAeNEéHHbIM MIPaBUJIaM MOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO C 3J€MEHTaMU MaTeMaTU4YeCKOH JIOTMKU
CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS YYalluXcs, MO3BOJSET UM CTPOUTH CBOM PACCYKICHUS Ha
OCHOBE JIOTUYECKUX MPaBui, (OpMHUPYET HAaBBIKU KPUTHUECKOTO MBIIUICHUS.



B kypce «Anrebpa m Havajga MaTeMaTHYeCKOTO aHaIN3a» IMPUCYTCTBYIOT OCHOBbI MAaTE€MaTH4ECKOIO
MOJICIIMPOBAHUs, KOTOpPbIE TNPU3BAHBI CIIOCOOCTBOBAaTH (DOPMUPOBAHHIO HABBIKOB IIOCTPOCHUS MOJEIen
peaNIbHBIX CUTYAIIU, UCCIIEA0BAaHUS 3TUX MOJIEJIEH C TOMOUIBIO arnapara anreOpbl 1 MaTeMaTUYECKOTO aHaIN3a,
MHTEpIpPETAMU TOJYUYCHHBIX PE3yJbTaToB. Takue 3aJaHusl BIUIETEHbl B KaXXIbld U3 pasnenoB [Iporpammel,
IIOCKOJIBKY BECh MaTepHall Kypca IIMPOKO MCHOJNb3YeTCs ISl pelleHus MpUKiIaaHbIX 3axad. llpu pemenun
peanbHBIX MPAKTUYECKUX 3a/1a4 YYaIlluecs: pa3BUBaIOT HAOIIOAATEIbHOCTD, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
abcTparupoBaTbes, HUCIOJIB30BATh AHAJIOTHIO, 0000IIAaTh U KOHKPETU3UPOBATh MpobiieMy. JlesTenbHOCTh IO
(OpMHPOBAHHIO HABBIKOB PEILICHUS MPUKIATHBIX 3a7ja4 OpraHU3yeTcs B MPOLECCe M3YUEHUsl BCEX TeM Kypca
«Anre0Opa 1 Hayana MaTeMaTUYECKOTO aHAINU3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

CormacHo yueOHOMy T1uiany B 10 —11 kimaccax wu3ydaercss ydeOHBIA Kypc «Anredpa W Havana
MaTEMaTHYECKOT0 aHAIM3ay, KOTOPBIM BKIIOYAeT B ce0s CIeAYIOUIe OCHOBHBIE pa3/ielbl cojepkanus: «Hucna
Y BBIYHCIICHUS», «Y DAaBHEHHUS U HEPABEHCTBaY, «DyHKIMU u rpadukn», «Hadana MaTeMaTH4eckoro aHanmsa,
«MHOK€eCTBa U JIOTUKa.

B YuebHOM m1aHe Ha U3y4eHHe yriTyOJEHHOTO Kypca aareOpsl M Hayall MaTeMaTHdeckoro aHanusa B 10—
11 xmaccax oTBoauTCS 4 y4eOHBIX YacOB B HEAENI0 B TEUEHUE KaXJIOTO rojaa oOydeHHs, BCEro 3a JiBa rofa
o0y4yeHns — 272 y4eOHBIX yaca.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A»

OcBoenue yueOHOro npeamera «Anredpa ¥ Havyalla MATEMAaTHUYECKOTO aHAIN3a» JIOHKHO 00ecreunBaTh
JOCTIKEHHE Ha YpOBHE CpeaHEero oO0mero oOpa3oBaHUs CIACAYIOMUX JTUYHOCTHBIX, METANpPEIMETHBIX |
MPEIMETHBIX 00Pa30BATEIBHBIX PE3YIIHTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI
JIMuHOCTHBIE PE3yIbTaThl OCBOCHUS MpOrpamMmbl yueOHOro npeamera «MaTemaTukay XapakTepus3yroTcs:

'paxxnanckoe BocnuTanue: chOpPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3HUIIMH 00YYaIOMEerocsi Kak akTHBHOTO

Y OTBETCTBEHHOTO YJIeHA
pOCCHIICKOTO 00I1IecTBa, TMPEACTABICHUEM O MAaTEMaTUYECKMX OCHOBaX (PYHKIIMOHUPOBAHHS PA3THUHBIX
CTPYKTYD, SIBIICHUM, TIPOIEYP TPaKIaHCKOTO 00111eCcTBa (BEIOOPHI, OMTPOCHI U TIP.), YMEHHUEM B3aUMOICHCTBOBATH
C COLIMAJIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKIIUSIMH U Ha3HAYCHHUEM.

[MarpuoTnyeckoe BocmUTaHHE: CHOPMHUPOBAHHOCTHIO POCCHICKON TpaXkJTaHCKON HJICHTHUYHOCTH,
YBaXXEHUS K MPOILJIOMY U HACTOSIIEMY POCCHUICKONM MaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHUKEHUSIM
POCCHIICKMX MaT€MAaTHUKOB U POCCHUICKONM MaTeMaTUYeCKOW ILIKOJbI, K MCIOJIb30BAHUIO ATHX JIOCTHKEHUH B
JIPYTUX HayKax, TEXHOJOTHUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIUTAHHUE:!
OCO3HaHMEM JYXOBHBIX IIEHHOCTEH pOCCUIICKOr0 Hapoaa; CPOPMHUPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAaHMs, STUYECKOrO IOBEACHMS, CBSI3aHHOTO C MPAKTUUYECKUM IPUMEHEHHEM [OCTWKEHUN HaykKu U
NESTeIbHOCTBIO YUEHOT0; OCO3HAHMEM JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOrO OYyAyIIEro.

DCTETUYECKOE BOCHUTAHUE: ICTETUYECKUM OTHOILEHUEM K MHPY, BKIOYasd 3CTCTUKY MAaTCMAaTHYCCKUX
3aKOHOMEPHOCTEN, 0O BEKTOB,

3a7a4, pPEUICHWH, pPacCYKICHHWIl; BOCIPHUMYMBOCTHIO K MAaTEeMaTHYECKHM aclleKTaM pPa3jIM4YHbIX BHUJIOB
HCKYCCTBA.

dusnueckoe BOCOUTAHUE:

C(I)OpMI/IpOBaHHOCTLIO YMCHHA MNPUMCHATL MATCMATUYCCKUC 3HAHHWA B HHTCPCCAx 3J0pOBOro H
0e3omacHOro o0pa3a JKHW3HU, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY 3II0POBBIO (3I0pPOBOE MHUTAHWE,



cOQJIaHCUPOBAHHBIN PEXHM 3aHATHH W OTAbIXA, pEryJspHas ¢u3ndeckas aKTUBHOCTH); (DU3NYECKOTO
COBEPIIICHCTBOBAHUS MIPH 3aHITHIX CIOPTUBHO-03/I0POBUTEIHHON IEATEIHHOCTHIO.
TpylioBOE BOCIIUTAHHUE:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM IIEHHOCTH TPYIOTIOOMS; WHTEpPECOM K pasnudHbiM  chepam
npodecCHOHATLHON NIeATEeIHHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW W e€ MPUIIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOp Oyaymiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIEC )KH3HEHHBIC MIJIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHYeCKOMY OOpa3OBaHHUIO W CaMOOOPA30BAaHHWIO HA TPOTSHKCHHHM BCEH IKU3HU;
TOTOBHOCTBHIO K AKTUBHOMY YYAaCTHIO B PEIICHUN MTPAKTUYECKHX 3a7]a49 MATEMAaTHUECKON HAPaBICHHOCTH.

OKOJIOTHYEeCKOe BOCIHUTaHHE: CPOPMHUPOBAHHOCTHIO SKOJIOTMYECKON KyJIbTYphbl, TOHUMAaHUEM BIIUSHUS
COLIMAJIbHO-9)KOHOMHUYECKUX IIPOLECCOB HAa COCTOSHHUE IPUPOJHOW M COLMAIBHOM CpElbl, OCO3HAHUEM
r7100aJIbHOTO XapaKTepa SKOJIOTMYECKUX Ipo0sIeM; OpueHTalueil Ha IPUMEHEeHHe MaTeMaTHYeCKUX 3HaHUH JUIsl
pelieHust 3a1ad B OOJAaCTH OKpYXarolled cpejbl, IUIAHUPOBAHMS IOCTYNIKOB M OLEHKHM HMX BO3MOXKHBIX
MIOCJIEACTBUM JUIsl OKPYXKAIOLIEH Cpenbl.

LleHHOCTH HAYYHOT'O IO3HAHUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HayKd U
OOIIIECTBEHHOHN MPAaKTHKH, TTOHUMAHWEM MaTeMaTH4YeCKOH HayKH Kak c(epbl 4YelOBEUECKOW JeATEIbHOCTH,

3TanoB eé pPasBUTHUA W 3HAYUMOCTH [JIA Pa3BUTHA LOUBUWIM3ALWH; OBJIAJACHUCM SA3BIKOM MAaTCMATUKU U
MaTeMaTHUYEeCKOM Ky.]'ILTypOfI KaKk CpPEACTBOM IIO3HAHUS MHPA; TOTOBHOCTBIO OCYHICCTBJIATH IMPOCKTHYIO U
HCCICAO0BATCIIbCKYHO ACATCIIbHOCTD HHAUBUAYAJIbHO U B I'PYIIIIC.

METAIIPE/IMETHBIE PE3YJIbTATbBI

MertanpeameTHble  pe3ylbTaThl  OCBOGHHS  MporpamMmbl  ydeObHoro mpeamera  «MaTemaTHKa»
XapaKTEPU3YIOTCS  OBJAJCHUEM  VHUBEPCAIbHLIMU — NO3ZHAGAMENAbHBIMU  OCUCMBUAMU, VHUBEPCAIbHLIMU
KOMMYHUKAMUGHBIMU OCliCMBUAMU, YVHUBEPCAIbHLIMU PESYAAMUBHBIMU OCUCTNBUIMU.

1) Vuusepcanvhvie noznasamenvhule oeticmsus, obecneuusarom Qopmuposanue 6a308blX KOSHUMUBHBIX
npoyeccos obyuarowuxcs (0ceoenue memooo8 NO3HAHUS OKPYXICAIOWe20 MUupd, NPUMEHeHUe J02UYECKUX,
UCCIe008aMENbCKUX Onepayull, yMmenutl pabomams ¢ uHghopmayuet).

ba3oBbie Noruueckue AeUCTBUS:

* BBIBJIATh M XapaKTE€PU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHATHM,
OTHOLICHUHA MEXAYy MOHATHSIMHU; (OPMYIHPOBATH ONpEIENeHHUs] MOHATUI; yCTaHABIMBATh CYIIECTBEHHBIH
MPU3HAK KJIaCCU(UKALIMU, OCHOBAHUS JUIsl 0000IIEHNS U CPAaBHEHHUSI, KPUTEPUU MPOBOAMMOTO aHANIN3A;

* BOCIIPUHUMATh, (JOPMYIUPOBATh U MPeoOpPa30BbIBATH CYXJACHUS: YTBEPAUTEIbHbIE U OTPULATENbHBIE,
€/IMHUYHbIE, YaCTHbIE U OOIIKE; YCIOBHbIE;

* BBIIBIISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TPOTHBOpeuuss B (akTax, JaHHBIX,
HaOJIOJIEHUSAX U YTBEPKACHUSX; IPpe/IaraTh KPUTEPUH JIJIs BBISIBIIEHUS 3aKOHOMEPHOCTEN 1 IPOTUBOPEUHIA;

* IeJ1aTh BBIBOJBI C UCIIOIb30BAHMEM 3aKOHOB JIOTMKH, IE€IYKTUBHBIX U MHAYKTHBHBIX YMO3aKIIIOUCHMII,
YMO3aKJIFOUEHHH 110 aHAJIOTUU;

* IPOBOJUTh CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKIACHUM (IIpsiMblE W OT
MPOTUBHOTO), BBICTPAUBATh APTYMEHTAIMIO, MPHUBOIUTH NPUMEPHl U KOHTPHPUMEPHI; OOOCHOBBIBATH
COOCTBEHHBIE CYXKJICHUS U BBIBOIBI;

* BEIOMpaTh croco0 pemieHus yuyeOHOM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHHUs, BRIOMPATh
HauboJee MOAXOAAIIUN C yIETOM CAaMOCTOATEIbHO BBIICTIEHHBIX KPUTEPHUEB).

ba3oBbIe nccnen0BaTENbCKUE IEHCTBUS:

* HCIIOJIB30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUNH HHCTPYMEHT IO3HaHUSA; (GOPMYIHUPOBATH BOMPOCHI,
¢bukcupyomue NpoTUBOpEYHe, MpodiIeMy, yCTaHaBIMBAaTh HCKOMOE M JaHHOE, (OpPMHpPOBATh THIIOTE3Y,
apryMeHTUPOBATh CBOIO MTO3ULIMIO, MHEHUE;



* POBOJIUTh CAMOCTOSITENIBHO CIIAHUPOBAHHBIA OSKCIIEPUMEHT, WCCIEAOBaHUE 110 YCTAHOBJICHHIO
0COOCHHOCTEH MaTeMaTU4ecKOro 00bEKTa, SIBICHUS, IPOIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEXKAY 00bEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

* CaMOCTOSTEIHHO (OPMYIUPOBATH OOOOIICHHS U BBIBOJIBI 110 PE3yJbTaTaM MPOBEICHHOTO HAOIIOICHUS,
HCCIICIOBAHMS, OIICHUBATh JIOCTOBEPHOCTD MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJOB M 0000IICHUH;

* MPOTHO3UPOBATH BO3MOXXHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIIBUTATh MPEATIOIOKEHUS O €r0 Pa3BUTUU
B HOBBIX YCJIOBHSIX.

PaboTta ¢ mHdopMaImen:

* BBISIBIIATH JAepUIUTH MHOOPMALIUU, AAHHBIX, HEOOXOAUMBIX AJiIi OTBETa HA BOIPOC W Ui PELICHUS
3a/1a4y;

* BEIOMpaTh MH(POPMAIIUIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAJTM3HPOBATH, CUCTEMAaTU3UPOBATh U
MHTEPIPETUPOBATH HHPOPMALIMIO PA3IMYHBIX BUJIOB U (POPM MpeACcTaBICHUS;

* CTPYKTYpUPOBaTh HHGOPMAIIHIO, TPEACTABIATH €€ B pa3IMUHBIX (OpPMax, WILTIOCTPUPOBATH rpaUyecKH;

* OLIEHUBATh HAAEKHOCTh UH(POPMAIIUH 10 CAMOCTOSTENBHO CPOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanbHvle KOMMYHUKaAmueHbwle Oelicmeus, 00ecneyusarom cQopMUpo8aHHOCMb COYUATbHBIX
HABbIKOB 00YUAIOUUXCAL.

O6[!!eHI/I€Z 0 BOCIIPUHUMATL H q)OpMy.HI/IpOBaTB CYKACHUA B COOTBETCTBUH C YCIOBUAMH W LECIIKIMU
O6HICHI/I$[; SAICHO, TOYHO, 'PAaMOTHO BBIpaXXaTb CBOIO TOYKY 3PCHHA B YCTHBIX W IMHMCbMCHHBIX TCKCTaX, NaBATb
MOSICHCHUA 110 X0y PCIICHUS 3aa4u, KOMMCHTUPOBATDH HOJ'Iy‘IeHHBII‘/‘I pe3yJIbTaT,

* B X0/1€ 00CYX/IeHUS 3aJ]aBaTh BOIIPOCHI 10 CYILECTBY 00CYKJaeMOil TeMbl, TpoOJIeMBl, pelaeMoil 3a1auu,
BBICKa3bIBaTh UJIEH, HAIEJICHHBIC HA MOUCK PEIICHUS; CONOCTABIATh CBOU CY)XICHMS C CYXKICHUSMU JIPYTUX
YYaCTHUKOB JHajora, oOHapyKMBaTh PaziIMuue M CXOJCTBO MO3MLMN; B KOPPEKTHON (opme (opMyInpoBaTh
pa3HorIacHsi, CBOM BO3PAKEHUS;

* IPEACTABIATh PE3YNbTAThl PEIICHUS 3aJ]aul, SKCIIEPUMEHTA, UCCIIEIOBaHMs, IPOEKTA; CAMOCTOSITENILHO
BbIOMpATh (popMaT BBICTYIUIEHUS C YUETOM 3ajau Mpe3eHTallM1 U OCOOCHHOCTEN ayIUTOPHUH.

CoTpy/IHUYECTBO:

* IOHUMAaTh M HCMOJbH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHAMBUAYAIbHON pPaOOTHI MpPHU pEIICHUU
y‘-I€6HI>IX 3a71a4; IpUHUMATh LCJIb COBMECTHOM ACATCIIBHOCTH, IIJIAaHUPOBATH OpraHrU3aluio COBMECTHOM pa6OTBI,
pacmpenensaTh BUAbI padOT, TOTOBAPUBATHCS, OOCYXKIATh MPOIECC U pe3ynbTaT pabOThl; 00001aTh MHEHUS
HECKOJIbKUX JIIOJIEH;

® Y4aCTBOBATh B I'PYIIIOBBIX Q)opMaX pa6OTBI (O6Cy>I(I[eHI/I$I, oOMeH MHCHUSMHU, «MO3I'OBBIC LITYPMbD» U
T.H.); BBITIOJIHATE CBOXO 4YacCThb pa60TI>I U KOOPpAWHUPOBATHL CBOU JIEUCTBUSA C APYTrUMH YJICHAMU KOMAaHIbI;
OICHMUBATh KAa4C€CTBO CBOCIO BKJIaZa B O6IJ_II/II71 MIPOAYKT IO KPUTCPHUAM, C(I)OpMy.TII/IpOBaHHLIM Y4aCTHUKaMU
B3aMMO/ICHCTBHS.

3) Vuusepcanvhvie pecynamuensie oeticmaus, obecneyusarom Gopmuposarue cmviCio8blx YCMaHOB8OK U
HCUZHEHHBIX HABbIK0G AuyHocmu. CaMOOpraHu3alys:

* COCTABJIATH IIJIaH, AITOPUTM pEIICHUs 3a7aud, BBIOMPATH CIOCOO peIIeHHs] ¢ Y4ETOM HMMEIOIIUXCS
pPECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHUAHTHI PEIICHUN ¢ YIETOM
HOBOM MH(MOpPMALIUU.

CaMOKOHTPOJIb:

* BJIaJICTh HaBBIKAMM II03HABATEJIbHOM pe(IeKCU KaK OCO3HAHHUS COBEpIIAEMbIX JEHCTBUH U
MBICIIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB; BJIAJETh CIIOCOOAMU CaMOINPOBEPKH, CAMOKOHTPOJIS Ipoliecca U
pe3yJibTaTa penIeHUsl MAaTEMaTHYeCKON 3a/1a4H;

* IPEIBUIETH TPYIHOCTH, KOTOPHIE MOT'YT BO3HUKHYTH IIPU PELICHUM 3a]a4d, BHOCUTb KOPPEKTUBBLI B
NS TeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIMIMOOK, BBISBICHHBIX TPYIHOCTEH;



* OLICHUBATh COOTBETCTBUE PE3yJbTaTa LEIH M YCIOBHUAM, OOBACHATb NPUYMHBI JOCTUXKECHUS HIIU
HEIOCTHKECHUS PE3YNIbTAaTOB JACITEIbHOCTH, HAXOIUTH OMNOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIBTATbI

10 kaace
‘:[ncna MU BBIYUCJICHUA

* CBo0OOmHO OmMEpUPOBATH MOHATHIMH: PANUOHAILHOE YHCIO, OCCKOHEYHAsl TEepUOAMYECKas IpoOb,
MIPOLIEHTHI; HPPAIMOHATIBHOE YHCIIO; MHOXKECTBA PAIMOHATIbHBIX M JACHCTBUTEIBHBIX YHUCEIN; MOIYJb
JEHCTBUTENLHOTO YKCIa.

* IlpumensaTs ApoOu U MPOUEHTHI ISl PEIICHUs MPUKIAJHBIX 33/1a4 U3 PA3IUYHBIX OTpacieil 3HaHUU U
peanbHOM KU3HU.

* Ilpumenste npuOIUKEHHBIC BBIYUCICHUS, MPaBUJIa OKPYTJICHUs, TMPUKUIKY M OILEHKY pe3yibTaTa
BBIYMCIICHU M.

*  CB000aHO ONEepUPOBATh MOHATHEM: CTEIIEHb C IIENIBIM [TOKA3aTeIeM; UCII0JIb30BATh MOIXOIAIIYI0 (hopMy
3aMUCH ACUCTBUTEIBHBIX YUCEI U1 PEIICHUS TPAKTUYECKHX 3a/1a4 U TIPEJICTABIICHUS TAHHBIX.

*  CB00OJHO OTIEpUPOBATH MOHATHEM: APUPMETHICCKHIA KOPSHb HATYPAJIBLHOU CTETICHH.

*  CB000JHO OMEpUPOBATH MOHATUEM: CTETIEHb C PALIMOHAIBHBIM MTOKA3aTeIeM.

*  CB000JHO OMEpUPOBATH MOHATUSAMU: JIOTAPU(PM YHUCIIA; TECATUUHBIE U HATYPAIbHBIC JIOTapU(PMBI.

*  (CB000AHO OMEPUPOBATH MOHATUSIMU: CUHYC, KOCHHYC, TAHT'€HC, KOTAHTE€HC YHCIOBOTO apryMEHTa.

*  OmnepupoBaTh MOHATHSIMH: APKCHUHYC, apKKOCUHYC U apKTAaHT€HC YHCIOBOTO apryMeHTa.

YpaBHeHHs U HEPABEHCTBA

e (CB00OOIHO OmMEpHPOBATH MOHSATHIMHU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC YPAaBHEHHS U
ypaBHEHUS-CIICACTBUS; PABHOCUJIbHBIE HEPABEHCTRA.

e [IpuMeHATh pa3UYHBIC METOABI PELICHUS pAIMOHAIBHBIX M JIPOOHO-pAllMOHAIBHBIX YpPaBHEHUI;
IIPUMEHATHh METOJI UHTEPBAJIOB IS PEILIECHUS HEPABEHCTB.

e (CBo0OOmHO oOmepupoBaTh IMOHATUAMHU: MHOTOWIEH OT OJHOH MEpEeMEHHOH; MHOTrOYJIeH C IeJbIMU
Kod(QPHIIMEHTaMH, KOPHH MHOTOWICHA; NMPHUMEHSATh JEJICHHEe MHOTOYJIeHa Ha MHOTOWIEH C OCTAaTKOM,
teopemy besy u reopemy Buera uis pemienus 3agau.

e  (CB00OIHO ONEpUpPOBATh MOHATHAMU: CUCTEMA IMHEWHBIX YPAaBHEHUH, MaTPUIIA, ONPEACITUTETh MATPHUILIBI 2
X 2 W ero reoOMeTpUYECKUI CMBICI; MCIONb30BaTh CBOMCTBA ONpEAEHUTENs 2 X 2 Ui BBIYUCICHUS €ro
3HAYEHUs], MPUMEHITh ONPENECNUTENN JUIsl PEIICHUS CUCTEMbl JIMHEHHBIX YPAaBHEHUU; MOJEIUPOBATh
peanbpHbBle CUTYallMHd C TIOMOLIBIO CUCTEMBI JINHEWHBIX YPaBHEHUH, UCCIENOBAaTh MMOCTPOEHHBIE MOJEIHU C
[IOMOILBIO MATPHUIL] U ONPENETUTENEH, HHTEPIPETUPOBATEH NOJYUYECHHBIN pe3yJbTar.

e Ucnonb3oBaTh CBOMCTBA AEUCTBUI ¢ KOPHAMMU 1 IPEOOPa30BAHUS BBIPAYKEHHMN.

e Bomonsaate mnpeoOpa3oBaHUs YHCIOBBIX  BBIPAKEHWH, COAEpXKALIMX CTENEHH C PalHOHAIbHBIM
[IOKA3aTeIIEM.

e  Ncnonb3oBath CBOICTBA JIOrapu(pMOB J1J1s1 PeoOpa30BaHUs JIOTrapu(PMUUECKUX BIPAKEHUI.

CB000IHO OTIEpUPOBATH MOHATHSIMHU: HPPAIMOHATIbHBIE, TOKA3aTENbHBIE U JIOTapu(MUiecKkrue ypaBHEHHS;
HAXOJWUTh UX PEIICHUS C IOMOILBIO PAaBHOCHUIIBHBIX IEPEXOI0B WU OCYILECTBIISIS IPOBEPKY KOPHEH.

e [IpumMeHATH OCHOBHBIE TPUTOHOMETpPHUECKHE (DOPMYJIBI AJIsl MPeoOpa3oBaHUsI TPUTOHOMETPUIECKUX
BBIPAYKEHUH.

e  (CB000IHO ONIEPUPOBATH MOHATHEM: TPUTOHOMETPUYIECKOE YPABHEHHE; MPUMEHATH HEOOXOIUMBbIE ()OPMYJIBI
JUTSI pEILICHUSI OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX YpaBHEHUI.

e  MozenupoBath peajbHble CUTYallMH Ha SA3bIKE alIreOphl, COCTABIATh BRIPAXKECHUS, YPAaBHEHUS, HEPAaBEHCTBA

0 YCJIOBUIO 331a4M, UCCIIEI0BATh OCTPOCHHBIE MOJIENIU C UCIIOJIb30BaHUEM alllapara aareopsl.



DOyHKUUH U rpaduKHu

CBOOOIHO oOmEepUpOBaTh MOHATUSAMHU: (DYHKIMS, CHOCOOBI 3amaHus (YHKIUH; B3aUMHO OOpaTHBIE
GbyHKIMK, KOMITO3UIMSA (YHKIMN; TpapuK (YHKIWHU; BBIIOIHATH AJIEMEHTAPHBIE MPEOOpa3OBAHHS
rpadukoB GyHKITHI.

CB00OHO ONEpHUPOBATH MOHATUSMH: O0JIACTH ONPENEICHUS U MHOXKECTBO 3HAYCHMN (PYHKIUH, HYIU
(GYHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

CB00OOMHO oOmepHpOBaTh MOHATUAMHU: YETHBIE W HEYETHBIC (DYHKIUH, TEpUOAMYECKUE (YHKIIHH,
MPOMEKYTKH MOHOTOHHOCTH (YHKIIMHM, MAaKCUMyMbl M MHHUMYMBI (DYHKIUHM, HauOosbliee U
HaMMEHBIIICe 3HAaYCHUE (PYHKIIMH HA TIPOMEXKYTKE.

CB00OOMHO OMEpUpPOBATh TMOHSATHSAMH: CTEIEeHHAas (DYHKIMS C HATypaJbHBIM M LEJIBIM IOKa3aTelieM,
rpaduK CTENICHHOW (YHKIIMU C HATYPaJbHBIM U LEJIBIM TIOKa3areneM; rpaguk KOpHs N-OW CTENCHH Kak
(GyHKIIMK 0OpaTHOM CTENEHH C HATYpAIbHBIM MTOKA3aTEeIICM.

OnepupoBaTh MOHATUSMH: JUHEWHAs, KBaJpaTW4YHAs W JPOOHO-JIMHEHHas (YHKIWW; BBITOIHATH
AJIEMEHTAPHOE MCCIIEJOBAHNE U TOCTPOCHHUE UX TPAPHKOB.

CB00OOHO OmepupoBaTh MOHATHAMU: TOKa3aTelbHas W Jorapudmuyeckas (QyHKIHH, UX CBOHCTBA U
rpaduKu; UCIIOJIb30BaTh UX rPpaMKu /ISl pEIICHUs] YpaBHEHHH.

CBOOOMHO  omepUpoBaTh  TOHATHSAMH:  TPUTOHOMETPUYECKAas  OKPY)KHOCTh,  OIpEACICHHE
TPUTOHOMETPHUYECKUX (YHKIIUH YHUCIOBOTO apryMEHTa.

Hcnonp3oBark rpaduku GyHKIUN Ui HCCIEOBAHUS TPOIIECCOB M 3aBUCUMOCTEH TIPU PEIICHUH 33134
U3 JPYyruxX Y4eOHBIX NPEAMETOB M PEaJbHOW >KU3HU; BBIpAXKaTh (OPMYJIAMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMH.

Haugaja MaTeMaTH4eCKOIr0 aHAJIHA3A

CBoOOAHO omepupoBaTh MOHATHAMHU: apuMeTHdecKkass U T€OMETpUYECKasl Mporpeccusi, 0ECKOHEUYHO
yOBIBaroIasi reOMETpUYIEcKasi MPOrPeccHst; JIUHEHHBINH U SKCIIOHEHIIMAIBHBINA pOCT, (hopMyJia CI0XKHBIX
MIPOLIEHTOB; UMETh MIPECTABIIEHUE O KOHCTAHTE €.

Hcnonp30BaTh NpOrpeccuy AJs peLICHHs] PEANIbHBIX 3a4a4 IPUKJIIAJHOTO XapaKTepa.

CB00OOIHO OmepupoBaTh MOHATUSMU: MOCIEA0BATEIBHOCTh, CIIOCOOBI 3aJlaHUs MOCIIEI0BATENIbHOCTEN,
MOHOTOHHBIE M OTPAaHUYEHHBIE [TOCIEA0BATEIBHOCTH; IOHUMAaTh OCHOBBI 3aPOKIACHHSI MATEMAaTUIECKOTO
aHaIM3a KaK aHajan3a OECKOHEYHO MaJlbIX.

CB0OOJHO omepupoBaTh MOHATHUSMHU: HENPEPBIBHbIE (YHKIMM; TOYKU pa3pbiBa rpaguka (yHKIUU;
aCUMIITOTHI Irpaduka GyHKIUH.

CBoOosiHO omepupoBaTh MOHATHEM: (YHKIMS, HENpepbiBHas Ha OTpe3Ke; IMPHUMEHSATh CBOMCTBa
HENpPepBIBHBIX (PYHKIMN AJIs peleHus 3a1au.

CB000/1HO OnepupoBaTh MOHATUAMU: TIEpBasi U BTOpasi MPOU3BOIHBIE (DYHKIIMH, KacaTeldbHas K rpaduky
GyHKIMU.

Bbruncnsate mpou3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOIO M KOMIIO3MLIMU ABYX (YHKIMH; 3HATh
MIPOU3BO/IHBIE AJIEMEHTAPHBIX (YHKIIUH.

Hcnonb3oBaTh reoMeTpuueckuii ¥ pU3NUECKHI CMBICIT TPOU3BOIHOM JIJIs peILIeHUs 3a1a.

MHuozxecTBa M JIOTHKA

CBo0O0aHO OTIepUpPOBATh MOHATHSIMHU: MHOXKECTBO, OTIEPAITUH HAJl MHOYKECTBAMH.

Hcnonbs30BaTh TEOPETUKO-MHOKECTBEHHBIN annapar JiJIsl ONMCAHUSI PEaIbHBIX MPOLIECCOB U SIBICHUN,
MIPH PEIICHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB.

CBoOoiHO omepupoBaTh MOHATUSIMHU: OIpENENIeHUE, TEOpeMa, YpaBHEHHUE-CIEJICTBHE, CBOICTBO
MaTEeMaTHYECKOTro 00BEKTA, I0Ka3aTeIhCTBO, PABHOCUIIbHBIC YPABHEHHS I HEPABCHCTBA.



11 kjaacc Yucaa u
BBIYHCIEHUS

CB000IHO OTEPUPOBATH MOHATHIMU: HATYPAIBHOE U LEJIOE YHCII0, MHOYKECTBA HATYPAJIbHBIX M LENbIX
4uCell; MCIONb30BaTh NMpU3Haku aeaumoctu nenbix uucen, HOA m HOK HaTypanbHbIX umcen Juist
peuieHus 3a1ay, IPUMEHITh AIrOpUT™M EBKInaa.

CB000IHO OnepUpOBaTh MOHATHEM OCTaTKa 110 MOJYJIIO; 3alMChIBaTh HaTypaJbHbIC YHCIIA B Pa3IMYHBIX
MO3ULMOHHBIX CUCTEMAX CUUCIICHMS.

CB00OHO oOIEepUpoBaTh MOHATHSAMM: KOMIUIEKCHOE YHCIO M MHOXXECTBO KOMIUIEKCHBIX YHCEN;
NPEJCTABIATh KOMIUIEKCHBIE YHUCIIa B alreOpanyeckoil M TPUTOHOMETPHUYECKOW (opMe, BBITOIHSATH
apupMeTHYeCKUe onepaluy ¢ HUMU M H300pakaTh Ha KOOPIAMHATHOM IIJIOCKOCTH.

YPaBHeHI/Iﬂ H HEPABCHCTBA

CBoOosHO oOmepupoBaTh MOHATHUAMHU: HPpPALMOHAIBHBIC, I[OKa3aTelIbHbIe W JiorapudmMuyeckue
HEPABEHCTBA; HAXOAUTh UX PELICHUS C IIOMOIIBIO PABHOCUIIBHBIX IIEPEX0/I0B.

OcyiecTBiATh 0TOOP KOPHEH NIPU PELIEHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS.

CB00OHO omepupoBaTh MOHATUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; NMPUMEHSTh HEOOXOIUMbIE
(GbopMyIIbl U1l pelieHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.

CB000IHO OTIEpUPOBATH OHATHSIMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUH 1 HEPABEHCTB; pAaBHOCHIIbHBIC
CUCTEMBl U CHUCTEMBI-CICACTBUA; HAXOIUTh PELICHUSA CUCTEMbl U COBOKYIHOCTEH pPAaLMOHAJIBHBIX,
UppaloHAIbHBIX, IOKA3aTENbHbBIX U JIOTapU(PMUUECKUX YPAaBHEHUI U HEPABEHCTB.

Pemrates pannonanbHbIe, HPPAMOHAIBHBIC, TOKA3aTEIbHBIE, JOrApUPMHUUECKUE U TPUTOHOMETPHIECKUE
YPaBHEHUS U HEPABEHCTBA, COACPIKALIUE MOLYIIHU U IAPAMETPHI.

[IpumensaTs rpaduyeckue MeTOJbl Ui PpEIICHUs YPaBHEHUH M HEpPaBEHCTB, a TaKXe 3ajad C
rapaMmeTpamu.

MogenupoBaTh peajbHblE CHUTYalldd Ha S3bIKe aireOpbl, COCTABIATh BBIPAKEHMS, YpaBHEHHS,
HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBUIO 3a/1a4H, UCCIIEIOBATh ITOCTPOEHHBIE MOJENH C UCIIOJIb30BAHUEM
anmnapara ajareOpbl, HHTEPIPETUPOBATh MMOTYYECHHBII pe3ynbTar.

DOyHKIUH U TpapuKH

Crpouts rpaduku KOMIO3UIUUA (DYHKIIMI C TTOMOIIBIO 3JIEMEHTAPHOTO HCCIIEIOBAHMSI M CBOWCTB
KOMITO3HITNH JABYX ()YHKIIHMA.

CtpouTth reomMeTpruyeckre o0pa3bl ypaBHEHH U HEPABEHCTB HA KOOPIUHATHOM TJIOCKOCTH.
CB0o0OOAHO OTIEpUPOBATH MOHATUSAMHU: TPAPUKUA TPUTOHOMETPUUECKUX (PYHKITHIM.

[TpuMenaTs GyHKIMH 151 MOJEITMPOBAHUS U UCCIIEIOBAHUS PEAIbHBIX MTPOIIECCOB.

Hauana MaTeMaTH4eCKOIr0 aHAJIHU3A

Hcnonp30BaTh MPOU3BOIHYIO JJISl HCCIIE0BAaHUS (PYHKITMH HA MOHOTOHHOCTD U 9KCTPEMYMBEI.
HaxoanuTe Haubosplee 1 HaMMeHbIIee 3HAYCHHUST PYHKIIUU HETTPEPHIBHOM HA OTPE3KE.

Vcnonp30BaTh MPOU3BOIHYIO TSl HAXO0XK/IEHUS HAWTYUIIETO PeIeHUs B IPUKIIAJIHBIX, B TOM YHCIIe
COITMAITEHO-9)KOHOMHYECKUX, 3a/1a4ax, JJIsl OTPE/ICIICHUSI CKOPOCTH M YCKOPEHUS MpoIiecca, 3a1aHHOTO
bopmyIoit unu rpaduxom.

CB0060IHO OnIEpUPOBAThH MNOHATHAMU:  TI€pBOOOpa3Hasd, OTpeeNEHHbIN MHTErpai;
HaXO/UTh MEPBOOOPa3HBIE 2JIEMEHTAPHBIX (PYHKIUI U BEIYUCISATH UHTETpal 10 popmyIie
Herotrona—IJleitOnuria.

HaxoauTs miomaam miockux GUryp u 00bEMbI Te ¢ MOMOILBIO HHTErpaa.

HNmers  mpencraBieHHMe O — MaTeMaTHYeCKOM — MOJACIHMPOBAHMM  HA  MPUMEpPE  COCTABJICHHS
i depeHInaIbHbIX YpaBHEHUH.

Pemate nmpuxiagHble 3a7a4, B TOM YUCIE COIMAIHHO-PKOHOMUYECKOTO U (PM3MUECKOr0 XapakTepa,
CpeACTBaMHU MAaTEMaTHUYECKOIO aHAJIN3a.



COJAEPKAHUE YYEBHOI'O KYPCA (I10 TOJAM OBYYEHMUA)

10 knace
Yucna v BIYUCICHHUSA

Parmonanbueie yncina. OOBIKHOBEHHBIC M JIECATUYHBIE APOOU, MPOLEHTHI, OECKOHEUHBIE IEPUOTUIECKUE
npobu. [IpumeHeHne TpoOei 1 MPOIICHTOB ISl PEIICHUs TPUKIIAIHBIX 33]a9 U3 Pa3InIHBIX OTpACiIci 3HAHUH U
peanbHOM KU3HU.

JlelicTBUTENbHBIE YMcaa. PalnnoHanbHble W HppalMOHAIbHBbIE yHciaa. Apu(pMETHYECKHE OIepaluu ¢
JNEHUCTBUTENBHBIMU YHUcIaMU. MOyiIb TEHCTBUTENIBHOIO YUCIa U €ro cBoicTBa. [IpuOamkEHHbIE BEIUNCIEHMS,
IIpaBWJIa OKPYIJICHUS, IPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUM.

Crenenp ¢ 1enbpIM mokasareneM. bunom Hprorona. Mcmomnws3oBanume mnoaxonsimieid (oOpMbl 3allucu
JEHCTBUTEIBHBIX YACET U1l PELICHHs IPAKTUYECKUX 3aa4 U IIPEICTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypaIbHOM CTETICHH U €T0 CBOWCTBA.

CreneHsp ¢ pallnOHAJIBHBIM I10KA3aTeIEM U €€ CBOMCTBA; CTENIEHD C JCHCTBUTEIbHBIM [TOKA3aTEIIEM.

Jlorapudwm gucna. CBoiicTBa orapudma. JlecITUIHbIC U HATypaIbHBIC JIOTAPHU(PMBI.

CuHyC, KOCHHYC, TQHI'€HC, KOTAHI'€HC YHMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHUCJIOBOI'O apryMEHTA.

YpaBHeHus 1 HEPaBEeHCTBa

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHUE, KOpPEHb YypaBHEHUs. PaBHOCHIIbHBIE
YpaBHEHUS U ypaBHEHUs-ClIeACTBUS. HepaBeHCTBO, pellieHrne HEpaBEeHCTBA.

OcCHOBHBIE METO/IbI PELICHHUS LENbIX U IPOOHO-pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB. MHOIOWIEHBI OT
OJIHOM IepeMEHHOM. JleneHre MHOTOWIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema be3y. MHOrousieHs! ¢ HenbIMA
kod¢pdunmentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHHU.

WppatmonansHblie ypaBHeHMs. OCHOBHbBIE METO/IbI PEIIEHUS HPPALIMOHAIbHBIX YPAaBHEHUH.

ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

IIpeoOpa3oBaHue BbIpake€HUH, COAEPIKAIIMX JIOTapU(PMBI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHbIE METO/IbI PEIIEHUS JOrapu(PMHUUECKHX YpaBHEHUH.

OcHoBHbIE TpHUroHOMeTpHueckue (opmynsl. IlpeoOpa3oBaHMe TPUTOHOMETPUYECKUX  BBIPAXKEHUIL.
Pemennie TpUroHOMETpUYECKUX YPaBHEHH.

Pemenne cucteMm JNMHEHHBIX YpaBHEHMH. Marpuiua cUCTEMBI JIMHEHHBIX ypaBHEHUH. OnpenenuTensb
MaTpHIIbl 2X2, €ro FeOMEeTPUUECKUI CMBICI U CBOWCTBA; BHIUMCIIEHUE €TI0 3HAUCHUSI, IPUMEHEHUE ONPEIeTUTENs
JUIS PELIEHUS] CUCTEMBI JIMHENHBIX ypaBHEHUH. PellieHne NpuKkiIajHbIX 3a7a4d C MOMOIIBI0 CUCTEMBI JIMHEHHBIX
ypaBHeHui. MccnenoBanne nocTpOEHHON MOZENN C IOMOILBIO MAaTPUI] U ONPEACIUTENEH.

[TocTpoeHne MareMaTHYEeCKMX MOJENEN peanbHOM CHUTyalluH C NOMOIIBIO YPaBHEHHWW W HEPaBEHCTB.
[IpumeneHne ypaBHEHUN M HEPaBEHCTB K PEUICHUIO MaTeMaTUYECKUX 3a/lad U 3aJla4 U3 pa3iHyuHbIX oliactei
HayKU U PEAIbHOW KU3HH.

DyHKIUH U TPAPUKH

OyHkuus, crnocoOsl 3ananusa Qpynkuuu. B3anumuo oOpatusle ¢pyHkiuu. Komnosunus ¢ynkuuii. ['padux
¢byHKIMU. DieMeHTapHble peoOpa3zoBaHus rpaduKoB (HyHKIUH.

Ob6nacTh ompenesneHuss M MHOXKeECTBO 3HaueHWd QyHkuuu. Hymu ¢ysknun. IlpomexyTtku
3HaKonocTosAHCTBA. UETHbIE W Heu€THble QyHKuMH. [lepuonnueckue GyHkuuu. IIpomMexyTku MOHOTOHHOCTH
¢byHkuu. MakcuMymMbl M MUHUMYMbl QyHkuuu. HauOonbliee u HauMmeHbllee 3HaYeHUS (QyHKUMKM Ha
IIPOMEKYTKE.

JluneiiHas, kBajpaTH4Has U APOOHO-TMHENHAS QYHKIMU. DJIeMEHTapHOE HCCIIeI0BaHUE U TOCTPOCHUE UX

rpaguKoB.



CrenenHas GyHKIHS C HATypaJdbHBIM M IIENIBIM MOKa3atenaeM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpaduk
KOpPHsI N-0ii cTeneHH KaK (GyHKIIMK 0OpaTHON CTENEHH ¢ HATypaJIbHBIM IMOKa3aTeleM.

[TokazarenpHass u Jorapudmuueckas QyHKIMHM, UX cBoWcTBa U Tpaduku. Vcnonb3oBaHue rpadukoB
GyHKIMHA 7151 pelIeHns] YpaBHEHUM.

Tpuronomerpuieckas OKpy>KHOCTb, OTIpeIeTICHUE TPUTOHOMETPUUECKUX (DYHKIIHIA YHCIOBOTO apryMEHTa.

OyHKIIMOHAIBHBIE 3aBUCIMOCTH B PEAJbHBIX Mpoleccax U ABIeHUX. [ paduku peasbHbIX 3aBUCUMOCTEH.
Havana maTeMaTH4eCKOI0 aHAIM3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUsl IMOCIeAOBaTeIbHOCTEH. MeToa MareMaTH4ecKOW HHIYKIUU.
MOHOTOHHBIE U OTPaHUYEHHBIE [1OCIEA0BATENBHOCTU. VICTOPUS BOSHUKHOBEHHUSI MATEMAaTUYECKOT0 aHAJIM3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reOMETpUYECKast nporpeccuu. beckoneuyno  yObIBaromas
r€OMETPUYECKAs IPOTPECCHUS. Cymma 0eCKOHEYHO YOBbIBaIOIIEH T€OMETPUUYECKOM
nporpeccuu. JIMHEeWHbIN Y DKCIIOHEHIUAIBHBIN pocT. Yucno e. @opMyia Ci10KHBIX IIPOLIEHTOB.
Hcnonp30BaHne IpOrpeccuu s pelieHtsl pealIbHbIX 3a]a4 PUKJIaJHOTO0 XapaKTepa.

HenpepriBHble QyHKIIMM U UX CBOMCTBA. Touku pa3pbiBa. AcUMNOTOTHI rpadukoB ¢yHkiuii. CBoiicTBa
GbyHKIMI HEnmpepbIBHBIX Ha OTpe3ke. MeToa MHTEpBAJIOB JUIsl pelieHHs HepaBeHCTB. [IpumeHeHHe CBOICTB
HENpPEePBIBHBIX (PYHKIMN AJI pelIeHus 3aad.

[lepBass u BTOpas mpousBogHble (yHKUMU. OnpeneneHue, reoOMETPUYECKU U (U3UYECKUN CMBICT
MIPOM3BOIHON. Y paBHEHHE KacaTeNbHOM K rpaduKy GyHKIHH.

[Ipou3BoHbIe 35eMeHTapHbIX QyHKIMHA. [Ipon3BoaHas cyMMbl, TPOU3BENEHNUS, YACTHOI'O U KOMIIO3UIUU
byHKIHTA.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, onepaluy HajJ MHOKECTBaMU M UX CBoMcTBa. Jluarpammel Jiliepa—BenHa. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'O aIlnapara Jyisi ONUCaHUs pealbHBIX NPOLIECCOB U SABICHUM, TPU PELICHUHN 3a/1a4 U3
IPYTUX Y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, CIIEJACTBHE, JOKa3aTelbCTBO,

PaBHOCUJIbHBIE YPaBHEHUS.
11 kaace
Yuca v BBIYUCTICHUA

Hatypanbnsle u nienbie uncna. [Ipumenenne npusnakos genumoct 1ensix yucenn, HOJl u HOK, ocrarkos
10 MOJYJIIO, AJIrOpUTMa EBKIMAa 1is pelleHns 3a1a4 B LEIIbIX YUCIax.

KommnekcHble uncna. Anrebpandeckas M TpUroHoMeTpuyeckass (POpMbl 3alIUCH KOMIUIEKCHOTO YHMCIIa.
Apudpmernyeckue — omnepanuu c KOMIUIEKCHBIMU YHCIIaMU. N300paxenue
KOMIUIEKCHBIX YHCEJl Ha KOOpAMHATHOM miockocTH. @opmyna Myaspa. KopHu N-0ii cTeneHun n3 KOMIUIEKCHOTO
yucia. [IpuMeHeHne KOMITJIEKCHBIX YUCeI IS pelIeHus] PU3NUECKUX U TeOMETPUUYECKHX 3ajay.
YpaBHeHHsI U HEPAaBEHCTBA

Cucrema M COBOKYIHOCTh YPAaBHEHHMI M HEPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI M CUCTEMBI-CIIEICTBHS.
PaBHOCHIIbHBIEC HEPABEHCTBA.

OT160p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C TOMOIIBIO TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemrenne TpuroHOMETpUYECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHSI TOKA3aTENbHBIX U JIOTApU(PMHUECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALMOHATIbHBIX HEPABEHCTB.

OcHoBHbBIE METO/IbI peLLIeHUs CUCTEM 51 COBOKYITHOCTEH palMOHAIIbHBIX,
UppalMOHAIIbHBIX, OKA3aTENbHbIX U JIOTapU(PMUUECKUX YPAaBHECHHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IApaMETPAMH.



IIpuMeHeHnEe ypaBHEHHH, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKHX 3a1a4 U 33Ja4 U3 PA3IINYHBIX
obJsiacTeil HayKH U peaJIbHOM KU3HU, UHTEPIpPEeTaLns OTYyYEHHBIX pPe3yIbTaToB.
DOyHKUUM U rpaduKu

I'padux xomnozunmu ¢pyakimid. ['eomerprueckue o0pas3bl ypaBHEHUN W HEPABEHCTB Ha KOOPIMHATHOU
IUIOCKOCTH.

Tpuronomerpuueckue GpyHKIMU, UX CBOMCTBA U rpadUKH.

['paduueckue METOABI pelIeHUs] ypaBHEHUH M HepaBeHCTB. | paduyeckre MeTOnbl PEUIeHUs 3a/1ad C
rapaMeTpamu.

Vcnonb3oBanue rpagkoB QyHKIUI 1715 MCCIIeI0BaHUs POLIECCOB U 3aBUCUMOCTEH, KOTOPbIE BOZHUKAIOT
IIPU PEUICHUH 33734 U3 IPYTUX YUeOHBIX IPEIMETOB U PEaTbHOM KU3HU.
Havajia MaTeMaTH4€CKOro aHAJIN3a

IIpuMeHeHMne MPOU3BOJHOM K UCCIIEA0BAHUIO (DYHKIIMI HA MOHOTOHHOCTB U 3KCTpeMyMbl. HaxoxieHue
HauOOJIBIIET0 U HAMMEHBILIET0 3HAYCHUH HeMPEpbIBHON (PYHKIIUN HA OTPE3KE.

[IpuMeHeHHne NMPOU3BOJHON JUIsl HAXOKJICHHs HAWIIY4YIIEro PELICHHs B MPUKIAIHBIX 3a4adax, Uit
OIIPEEICHUS] CKOPOCTH U YCKOPEHUS IpoIiecca, 3a1aHHoro (hopmyrnoil nimm rpadukom.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO IepBO0OOpa3HbIX. [lepBooOpa3zHble 31eMEHTapHBIX (DYHKIUIL.
[TpaBuia HaXOKICHUS TIEPBOOOPAHBIX.

Wuterpan. I'eomeTpudeckuil cMbIci nHTerpaia. Beruncienue onpenenéHHOro MHTErpaia mno gopmysne
Herorona—1JleiiOnua.

[Tpumenenne uHTETpaa Ui HaX0XKACHUS TUIOMIAeH TIIOCKUX GUTYp H 00HEMOB F€OMETPHUIECKUX TE.

[Tpumeps! pemennii auddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJSTUPOBAHUE PEaTbHBIX
MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInaNbHBIX YPAaBHEHUH.



TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA
(ITO TOJIAM OB YYEHMS)
10 kanacc (136 yacoB)

HazBanue paznena OcHoBHoOe cojep:kaHue pazaesia OcHOBHbBIE BU/IBI NesITeJILHOCTH
(KoJIM4eCcTBO (TeMBI) 00y4aKomuXxcs

4acoB)

MHoxecTBO MHoxecTBo, orepanuu HaJl | Mcnmob30BaTh TEOPETUKO-MHOKECTBEHHBIN
JeWCTBUTEIILHBIX MHOXKECTBAMH W WX  CBOKMCTBA. | ammapaT Juisl OINHCaHUSl XoJa pelleHus
qucell. Juarpammel DOiijiepa—BeHHa. | MaTeMaTUYECKUX 3a]a4, a TAKKE PEalbHBIX
MHOro4JIeHbI. [IpumeHeHue TeOpeTHKO- MIPOLIECCOB U SIBIICHUH.

Parionanbhble MHOKECTBEHHOTO anrmapara | OnepupoBaTh NOHATHUSIMHU:  PallMOHAIBHOE
YpaBHCHHUSA U pelIeHus 3a1ay. qrcio, OECKOHEYHas Iepuoaudeckas JIpoob,
HCPABCHCTEBA. PanmoHanbHbIe yycia. | IPOLEHTHI; HPPAHOHAIBHOE M JICHCTBUTEIBHOE
CHCTfMH OOBIKHOBECHHBIC M JECATUYHBIC IPOOH, | YUCII0; MOLYIb

HHHeHHHXv IPOLCHTHI, OEeCKOHEUHbIE JEHUCTBUTEIILHOTO 4YMCIIa; HMCHOJb30BaTh >TH
YPaBHCHHH nepuoxuyeckue aApoou. IIpuMeHenne | pougrus Ipyd TPOBEACHUU PACCYKACHUH U
(22 9) Ipobeil ¥ MPOIEHTOB i PELICHUs

MPUKJIaAHBIX 3a/a4.
JlelicTBUTEIIbHBIC YHcIa.
PanmmonasibHble M MppanyOHAIbHBIC
gyucia. ApudMeTHUeCKHe orepaluu ¢
JIEMCTBUTENIbHBIMU YHMCIaMu. Moayib
JIEUCTBUTEIIPHOIO  4YWClIa W €ro
CBOICTBA. [TpubnuxEnnble
BBIYMCIICHUS, TIpaBWja OKPYIJICHHS,
NpUKHIKA W OLEHKa pe3yybTara
BBIYMCIICHHI.

OCHOBHBIE METOJIbI PELIEHUS LETbIX U
IpOOHO-PALMOHANBHBIX YPaBHEHUN H
HEpPaBEHCTB. MHOrOWwIEHbl OT OJHOM
IepeMEeHHOM. Jlenenne MHOro4JieHa Ha
MHOTOWIEH ¢ ocTaTkoM. Teopema be3y.

MHorouJIeHbI c 1ETBIMU
koddPurmmentamu. Teopema Buera.
Pemenue CHUCTEM JIMHEMHBIX
YpaBHEHUU. Marpuna CHCTEMBI

JUHENHBIX ypaBHeHUH. Onpenennurens
MaTpulpl 2X2; €ro reoMeTpPUYECKUI
CMBICJI U CBOMCTBA; BBIYMCIICHHE €TO
3HAYEHHUs; IPUMEHEHHUE OMPEIETUTENS
JUISL PELICHHUsS] CHUCTEMBI JIMHEWHBIX
ypaBHeHUM. PeleHne MNpUKIagHbBIX
3a/1a4 C IIOMOIIBIO CUCTEMBI JIMHEMHBIX
YPaBHEHUI

JI0KA3aTeNIbCTB, MPUMEHSITh APOOU U IPOIEHTHI
JUISL pELICHUS TPUKIAAHBIX 3a0a4 U3 Pa3InYHbIX
oTpacJeil 3HaHUW U peajibHOU JKU3HU.
Hcnonb3oBath mpuOIMKEHHBIE BBIYKCICHHUS,
MpaBWwiIa OKPYIJIEHUSA, TPUKUIAKY U OLEHKY
pe3ynbTaTa BEIYHUCICHUN.
IIpuMeHATH pa3UYHBIE METOJbl PEUICHUS
palMoHaIbHBIX U APOOHO-palMOHATBHBIX
YPAaBHEHUH; a TAKXKE METOJ HMHTEPBAJIOB IS
pELIEHNS] HEPABEHCTB.

OnepupoBaTh NOHATHSIMHM: MHOIOYJIEH OT
OHOM TEPEMEHHOUN, €ro KOPHHW; NPUMEHATH
JIeJIeHUEe MHOTIOYIeHa Ha MHOTOYJIEH C OCTaTKOM,
teopeMy be3y u teopemy Buera nns pemeHus
3a1a4.
OnepupoBarth MOHATUAMU: CUCTEMA

JUHENHBIX  ypaBHEHUH, MaTpHUla,
OIPEIETUTENb MATPHLIBL.

Hcnoab3oBaTh CBONCTBA ONPENEHUTENS 2X2
JUIS. BBIYMCIICHHMS] €r0 3HA4YeHUs, NMPHUMEHSATH
ONpEeNeNuTEN  JUIsl  PEIIEHUs  CHCTEMBI
JIMHEWHBIX YPABHEHUM.

MopaeanpoBarbs  pealbHblE  CUTyallUd C
IIOMOILBI0 CHUCTEMBI JIMHEWHBIX YpPaBHEHU,
HCCJIe0BATh  IIOCTPOEHHBIE  MOJEIU  C
MIOMOIIBKD  MATpULl M OIpPEAEIIUTENEH,

HHTEePNPeTHPOBATH MOJyYSHHBII pe3yabTaT




OyHKUIUYU U OyHK1MA, cioco0b! 3aJaHusd QYHKIMK. | OnepupoBaTh MOHATHAMU: (YHKIIHS,
rpaduku. B3auMHo oOpaTHbIE PyHKITHH. crocoObI 3a1aHus (DYHKIIMH; B3aKMHO
CrenenHas Kommozumus ¢pyakuwmii. ['paduk oOparHble QYHKIMU, KOMIO3UIHS (YHKIHIA,
Gyskums c uenpiM | QyHKIMHU. DIeMeHTapHbIe rpaduk GyHKINHU, 06JIACTh ONPEeIeHUs 1
MOKa3aTeiemM npeoOpasoBaHms rpaQuKoB QYHKIMIA. | \pojkecTBO 3HAUCHMIA GyHKIUH, HYITH
(11 «) O6J'IaCTI>VOHpeI[eJ'IeHI/I}I M MHOKECTBO | thyikiium, IPOMEKYTKH 3HAKOIOCTOSIHCTBA,
sHaueHnit Qynxin. Hym Qynxim. JTMHEWHas, KBaApaTuyHast, JpoOHO-THHEHHAs 1
[TpoMeXyTKH 3HAKOIIOCTOSIHCTBA. CTeMeHHas hyHKIHMMN.
Hérnple 1 HeUETHBIC QYHKIMH. BbINOJHATE JJIEMEHTAPHBIE TTPEOOPA30BAHMUS
[lepuonuueckre GyHKIUH. rpabuKoB (yHKIHiL.
Ipomescy ki MOHOTOHHOCTH 3HATh M yMeThb 10KA3bIBATh YETHOCTh WIH
GymKus. MakCHMyMb! B MEHEMYMBL | yoverpocrs, (byHKINU, TEPUOAUIHOCTD
dbyakuun. Hanbompinee 1 HauMeHbIIee (bYHKIMH, HAXOTHTH IPOMEKYTKH
3HafcHHe (bynKuny Ha MPOMEKYTKE. | \ionoroHHOCTH (yHKIMH, MAKCHMYMBI H
Jlunelinas, KpaapaTniHas u MHMHUMYMBbI (DYHKIIUH, HAUOOJIbIIEE U
ApOOHOTMHEHHAS (YHKIIMH. HaMMEHbIIIee 3HaUCHHE PYHKIIMU Ha
DJeMeHTapHOEe UCCIIEI0BaHKE M | IpOMeKyTKe.
TIoCTpOCHNE TpapuKoB dTHX @®opMyJIMPOBATH H HILTIOCTPHPOBATH
b yHrayi. rpa¢uyecKH CBOMCTBA JIMHEHHOM,
CreneHb ¢ LebIM NOKa3aTeneM. bunoM . . . .
KBaJPaTUYHOM, TpOOHO-TMHENHON U CTETIEHHON
HeroToHA.
(GYHKUIUH.
CrenenHast QyHKIUS C HATYPAIbHBIM U
uenbiM rnokaszarenem. EE cBoiicTBa u BripaskaTs opMyaamu 3aBHCHMOCTH MLy
rpaduK BEJIMYNHAMU.
3HaTh omnpe/iesieHHe U CBOICTBA CTETICHU C
ENTBIM TTOKa3aTeseM; MOIXOISITY0 (hopMy
3aIlUCH ICHCTBUTENIBHBIX YUCEN JUIsl peIleHHs
NPaKTUYECKUX 3a71a4 U IPeACTaBICHUS JaHHbBIX
Apudmerndecknii | ApupMETHUECKU  KOPEHb ®opmyIupoBaTh, 3aNHMCHIBATH B
KOpEHb N-0i HATYypaJbHON CTEIEHU u CHMMBOJIHYECKOM (hopme u
CTCIICHH. €ro CBOICTBA. HCIIOJIb30BaTh CBOMCTBA KOpHsI N-0i1
VppanmonanbHele [TpeobpazoBanus YHUCIIOBBIX CTEIEH! JUTSI IPE0OPa30OBaAHUS
YPaBHCHH BBIPAKEHHH, CO/IEPIKALLMX CTENEHH N | pripaskeHHi.
(174 KOpHH. Haxonuts  pemeHus UppaMOHAITEHBIX
VppaunonanbHble YPaBHCHWA. | yhapennit ¢ MOMOIIBIO  PAaBHOCHIILHBIX
OcnosHbre METOBI PCHICHUA | nepex0/ioB WM OCYIIECTBIAS — MPOBEPKY
UPPAIOHATBEHBIX YPaBHEHHUI. | kopHeii.
PaBHOCHIIBHBIC [EPEXOABI B PCIICHHH | Crponth rpaduk (YHKIMH KOpHS N-Oif
MppalmoHaIbHBIX YPaBHEHHH. | crerenn kak oGpaTHON A1 PYHKLMA CTEIICHH C
CpoiictBa M TpaQuk KOPHA N-OH | yarypanLHEM MOKasaTeTeM
CTeneHH Kak (QYHKIUU O0OpaTHOU
CTETIEHU C HaTypaJIbHBIM MTOKa3aTesieM
IToka3zarensHas CreneHb ¢ pallMOHAIBHBIM TIOKa3arener PopMyJIMpoBaTh Ompe/ieJieHMe CTEIeHU ¢
GynKupsL. u e€ CBOMCTBA. palMOHAIIBHBIM ITOKA3aTEIEM.
IlokazarenbHble IloxasarenbHas QyHKIHS, €€ CBOMCTBA | By momHsTh Mpeobpa3zoBanHs JHCITOBBIX
YpaBHEHUS u rpaduk. Mcronbsosanue rpa%)HKa BHIDAKEHUM,  CONEPKAIIUX  CTEHEHH  C
(10 v) (yrxrn 11 pereHns ypapHeHHUH. PalMOHAILHBIM ITOKA3aTEJIEM.

[ToxazarenbHble ypaBHEHUSA. OCHOBHBIE
METO/BI PEILICHUS

[IOKa3aTeJIbHBIX YPABHEHUI

HUcnoab3oBath nudpoBbie pecypebl Ui
nocTpoeHus rpaduka noxkaszaTeabHOU (QyHKINH
Y U3Yy4EHUS €€ CBOMCTB.




Haxoaurhb peumieHMsl MOKa3aTeIbHbIX
YpaBHEHUU

Jlorapudmuueckast | Jlorapudm uucia. CBoiicTBa JlaBaTh omnpenesienue yorapupma 4ncha;
GynKmus. norapudma. JlecaTuunsie u JECSITUYHOTO M HATYypaJIbHOTO Jorapudma.
Jlorapudmudeckue | marypajibHble JOrapru(MbL. Hcnoab3oBaTh CBOMCTBA Jorapu(MOB IS
YpaBHCHMA IIpeobpasoBaHue BBIpaXKCHHIL, npeoOpa3oBaHuUs norapuMuIecKux
(17 1) coJIeprKanux Jorapudmel. BBIPAKCHHIL.
Jlorapugpmudeckas dynkuus, eé Crpoutsb rpaduk torapuGMuIecKoil GyHKIHH
cBoiicTa nrpaduk. Mcnonbsosanue Kak 00paTHOH K MOKAa3aTeNIbHOM U HCIIOIb30BATh
rpaguka ‘?yHKHHH AT pEIICHUSA CBOMCTBA JTIOrapu(pMUIECKOl (PyHKIMHU 1715
YpaBHCHUH. pEIIeHUS 3a/1a4.
Jlorapumirieckue ypasHeHUA. Haxoauts  pemenuss  jorapuMUUECKUX
OCHOBHBIC METOZIBI PEIlIEHAS . YpaBHEHUH € TIOMOIIbIO  PABHOCHJIBHBIX
JI0rapHMUIECKUX YPABHEHMUIL. MEPEX0/I0B WM OCYILECTBIISS TPOBEPKY KOPHEH
PaBHOCHIIBHBIE IEPEXOIbI B PEIICHUN
norapu(pMUUECKUX YPaBHEHHM.
Tpuronomerpuueck | Cunyc,  KocuHyc, TaHreHc u | /laBaThb onpenesieHusi CHHyca, KOCUHYcCA,
ue BbIpaxeHus | [KOTAHICHC  HYHCJIOBOrO  apryMCHTA. | TaHTe€HCA M KOTAHTE€HCA YHCIOBOTO apryMEHTa,;
ypaBHEHHs APKCHHYC, apKKOCHHYC M apKTaHICHC | a Takke apKCHHYcCa, apKKOCHHYCA U
(20 ) TMCJIOBOI'O apryMEHTA. apKTaHTeHCa Yucia.
TpuronomeTpHIecKkas OKpYKHOCTE, IIpuMeHSITH OCHOBHBIE TPUTOHOMETPHUYECKHUE
onpeieJIeHue TPUTOHOMETPUUECKUX bopMynBI Ui TpeobpasoBaHms
(yHKIMH HUCTIOBOTO APTYMEHT. TPUTOHOMETPUYECKUX BBIPAKEHUIA.
OCHOBHBIE TPUTOHOMETPUUYECKHE Tpumensite  GOPMYJISI  TPHTOHOMETPHU IS
(bopmyxsr. [peodpasosatue . peleHus: OCHOBHBIX THUTIOB
TPUTOHOMETPUUECKUX BBIPAKEHU. TPHTOHOMETPHYECKHX YPaBHEHHit
Pelenne TpUroHoMeTprUUECKUX
YpaBHEHUI
[locnenoBarensHOCT | [TocnenoBarenbHOCTH, crocoOkl| OnepupoBaTh MOHATUAMU:
U ¥ IPOTPECCUN 3a/laHus II0CIEA0BaTENbHOCTEN. IOCJIEA0BATEILHOCTD, CIIOCOOBI 3alaHuA
(8 u) Meroa MaTeMaTH4eCKON HHIYKLHUH. I0CJICI0BATEIBHOCTEH; MOHOTOHHBIE |
MoHOTOHHBIC 1 OTPaHUYICHHBIC OrpaHUYECHHEIE MOCJIEAOBATEILHOCTH;
nocuenoBarenbHocTu. Meropus HCCIeaI0BaATh MMOCIIEO0BATECIbHOCTU Ha

aHalm3a OCCKOHEYHO MaIbIX.
Apudmerndeckas 1 reoMeTpruIecKas
MIPOTPECCHUU.

Beckoneuno yObIBaromas
reoMeTrpuueckas rmporpeccus. Cymma
OecKOHEUHO YyObIBaromIeit
F€OMETPUYECKON MIPOrPECCUHN.
JIMHENHBIM ¥ YKCHOHEHIINAIbHBIN

poct. Hucro e.
®dopMmyna  CIOXKHBIX  IPOILIEHTOB.
Hcnonp3oBaHnne  mporpeccuu  IJist

pelIeHHS PeabHbBIX 33aa4
NPUKJIAJIHOTO XapaKTepa

MOHOTOHHOCTb U OTPAaHUYEHHOCTb.

[TonyyaTs mipeacTaBieHre 00 OCHOBHBIX HIIEAX
aHaJIn3a 0ECKOHEUHO MaJIbIX.

JdaBaTtb omnpenejienue
F€OMETPUYECKON ITPOTPECCUH.

apudMeTUIeCKOn U

Jloka3piBaTh CBOIWCTBAa apuU(PMETHUYECKOH U

reOMEeTPUUYECKOI MPOrpeccuu, HaXOAUTh CYMMY

YJIEHOB MPOTPECCHH, a TAKXKE CyMMY YJIEHOB

OCCKOHEYHO  YOBIBAIOIICH  TeOMETPHYECKOM

IIPOrPECCUM.

Hcnonb3oBaTh nporpeccuu Ais peneHus 3aaay
MIPUKJIAZHOTO XapaKTep.

IIpumeHATH GOPMYITy CIIOKHBIX IPOLIEHTOB ISl
pelIeHns 3a/1a4 U3 pealbHON IPAKTUKU




HenpepbiBHbie

byHKIUH.
[TpousBoaHas

(18 u)

byHKIIMK U UX
CBOMCTBA. Touka pasphbIBa.
AcuMnToTel  Tpa@uKOB  (PYHKIIHIA.
CpoiicTBa (hyHKIMIT HEMIPEPBHIBHBIX Ha
orpe3ke. Meron HMHTEpPBAJIOB IS
pelieHusi HepaBeHCTB. [lpumenenue
CBOMCTB HEIPEPHIBHBIX (DYHKIIUN IS
peleHus 3aaau.

Ilepgas u  BTOpas

byHKIUH.

HenpepsiBHbie

IIPOU3BOJIHBIE
Ompenenenue,
T€OMETPUUYECKUI u  pusnUecKui
CMBICII  NIPOM3BOJHOM.  YpaBHEHHE
KacaTelbHOW K Tpaduky QyHKIHH.
[IpousBoaHbIe 3JIEMEHTApPHBIX
byHKIHHA. IIponsBoHas CYMMBI,
MIPOU3BEICHUS, YaCTHOTO u
KOMIO3UIINHU (PYHKITUI

OnepupoBath MOHATHSIMU: byHKIHSA
HEMpephIBHAsT HA OTpe3Ke, TOYKa pa3pbiBa
dbyHKIMKM, acuMnToTa rpadrika QyHKINH.

IIpuMeHAATH CBOWCTBA HETPEPBIBHBIX (DYHKIIHIA

JUIS PEILICHUs 3a1a4.
OnepupoBaTh NOHATHAMM: IIEPBasi U BTOPAs
MPOU3BOIHBIC (DYHKIIMH; TOHUMATh (PU3NIECKUN
Y TEOMETPUYECKUIN CMBICIT ITIPOU3BOIHOM;
3allUChIBAaTh  YPAaBHEHME KACATEIIbHOM.
BbruncasaTs pou3BOJHBIE CYMMBI,
MIPOM3BEACHUS, YACTHOTO U CIIOKHOU (PYHKITUH.
N3yyarb IIPOU3BOHBIC AJIEMEHTAPHBIX
GbyHKIHHN.

Hcnonb3oBarb reOMETPUYECKUN 51

(u3HYECKUN CMBICI IIPOU3BOTHOM JIJIs

peuenus 3ana4y

[ToBTOpEHwue,
0000111eH1E,
CHCTeMaTH3allus
3HaHU# (3 )

OcHOBHbBIE TOHATHUS Kypca anreopbl U
HadaJl MareMaThdeckoro asnamuza 10
Kj1acca, 0000IIeHnE U

CUCTEeMAaTH3aINs 3HAHWI

IIpumeHSTH OCHOBHBIE IOHATHUS Kypca aiareopbl
Y HayaJ MaTeMaTH4eCKOro aHallu3a JUIsl peleHus
3aJjad U3 peasibHOM KM3HU U JIPYTHX IIKOJIBHBIX
peMETOB

Peseps (10 u)




11 xknacc (136 yacoB)

HazBanue OcHoBHOE coepkaHue pa3jelia OcHoBHBIE BH/IbI AeSITeJIbHOCTH

pasnena (TeMbI) o0yyarommxcst

(K0JIMYECTBO

4acoB)

Hccenenosanue c | [Ipumenenue MIPOU3BOHOMN K | CTpouth TpaduKk KOMOO3MLIMU (DYHKIHHA C

byHKIMT HCCIIEI0BAHUIO byHKImi Ha | IOMOUIBIO 3JIEMEHTApHOI'O HCCIIEOBAaHMUS W

IIOMOIIBIO MOHOTOHHOCTb M 3KCTPEMYMBL. | CBOWCTB KOMITO3HUITHH.

IIPOM3BOHOU Haxoxnenue — Hamonmemero CTpouTth reoMeTpudeckre oOpasbl ypaBHEHUH U

(19 4) HaNMCHBIICTO SHAYCHUA | yepaBeHCTB HAa KOOPIMHATHOM IJIOCKOCTH.
HEeNpepbIBHON (DYHKIIMM Ha OTPE3KE. | PenosnioBaTh MPOW3BOHYIO P
[IpuMeHeHHe  TPOM3BOAHOW  JIA

HaXO0XACHHUS HaWIy4llero pelieHus
B NPUKIAIHBIX  3ajadax, JJd
OIpesieNIeHUs] CKOPOCTU U YCKOPEHUs
npoiiecca, 3alaHHoro (popMyson miu
rpadUuKoOM.

Komnozunus
I'eomeTrprueckue o0pas3sl ypaBHEHUN
U HEpaBeHCTB Ha KOOPJIUHATHOMN
IUIOCKOCTH

(yHKIHIA.

uccienoBaHus (QYHKIMM HA MOHOTOHHOCTh U
OKCTPEMYMBbI,  HAXOAUTh  HauWOOJbIIEE U
HaUMCHbIIIee 3HAYCHHUS (DYHKIIUU HETPEPHIBHOM
Ha OTPE3KE;

Crpouts rpaduku (yHKIUHA HAa OCHOBAaHUY
NPOBENEHHOTO UCCIICIOBAHMUS.

Hcnonab30BaTh MPON3BOAHYIO IS HAXOXKICHUS
HAWIYYIIETO PEIICHUS B TPHUKIATHBIX, B TOM
YHCIIe COIMATbHO-3KOHOMUYECKHX, 3a/1a4ax, s
OTIpeJIeJIeHUs] CKOPOCTH M YCKOPEHHs TpoIliecca,
3aJ1aHHOTO (POPMYIION MITH TPAPUKOM.

[Honyyars mnpeacTraB/ieHHe O [PUMEHEHUY
MPOU3BOJHOMN B PA3JIMYHBIX OTPACIISIX 3HAHUI

IlepBooOpa3nas "

[TepBooOpazHasi, OCHOBHOE CBOMCTBO

OHepHPOBaTb NOHATUAMM: nepBoo6pa3Ha;1 n

MHTErpai nepBooOpasubix.  IlepBooOpasubie | onpenenennbii nuTerpan. Haxoaursb
(11 ) oneMeHTapHbIX  QyHkumii. IlpaBuna | meppooGpasueie dmeMeHTapHBIX DYHKIHIL 1
HAXO0XK/ICHHS IEPBOOOPA3HBIX. BBIYUCIATH MHTErpai no ¢popmyiie HproToHa —
Nurerpan. ['eomerpruyeckuii cMBbICIT JTeit6HMIA.
HHTCErpaa. Beraucnenme HaxoanThb 1uiomaay miockux Guryp u o0bEMBI
OMPCACICHHOTO — MHTCTpaNa 10 | rep ¢ romompio ONpeIeIéHHOr0 MHTErpana.
dbopmyne HeroTona-Jleitonuna.
3HAKOMHUTBLCA C  MaTeMaTU4YeCKUM
[Tpumenenue UHTErpana e
. MOJICTUPOBaHUEM  Ha npumepe
HaXOXKJCHHUS TUIOIAACH  TUTOCKHX 3
¢buryp 1 00bEMOB IeOMETPUUECKUX AuepeHIHaNbHBIX ypaBHEHHH.
TelL. IonyuyaTh npencTaBiaeHue 0 3HAYEHUH BBEICHUS
[IpruMepsl perueHHit MOHATHUS MHTETrpaJia B pa3BUTUN MaTEMAaTUKU
middepeHanbHBIX ypaBHEHUH.
I'papukn Tpuronomerpuueckue Qynkiumn, ux | Mcmoib3oBats uugpoBble pecypebl s
TPUTOHOMETPUYECKHX | CBOMCTBA M TPa(UKH. MOCTPOEHHSI IPahKOB TPUTOHOMETPHUECKUX
byHKIUA. Ot60op KopHeit (YHKIMU ¥ U3YYEHUS UX CBOMCTB.
TpuroHomerpuueck | TPUTOHOMETPUYECKHX ypaBHeHHH c | PemiaTe TpuUroHoMeTpudeckue YpaBHEHUS H

¢ HEepaBCHCTBA
(14 g)

IIOMOIIIBIO TPUTOHOMETPUYECKOM
OKPY>KHOCTH.

Pemenne TPUTOHOMETPUUYECKUX
HEPaBEHCTB

OCYIIECTBISITh OTOOp KOpPHEW C IOMOIIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH.
I[IpumensaTs GopMyIbl TPUTOHOMETPUU IS
PECHICHUA OCHOBHBIX TUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnoan3oBarh nudpoBbie pecypebl s




MOCTPOEHHSI U HCCIIEJOBAHUS I'PaUKOB
byHKIHN

WppaumonansHble,
II0OKa3aTCJIIbHBIC U
norapupMuIecKre
HepaBeHCTB (21 u)

OcHOBHBIE METO/IbI peieHHs
MOKa3aTeIbHBIX U JOorapu(PMHIECKUX
HEPaBEHCTB.

OCHOBHBIE METOJIbI pelieHus
UppaIlMOHATILHBIX HEPABEHCTB.
I'padmyeckue  MeToapl  pelICHUS
UPPAIMOHATILHBIX, TTOKA3aTEIBHBIX H
norapu(pMUIECKUX YPaBHEHHI U

IIpuMeHATL  CBOWCTBAa  IOKAa3aTEIbHOM W
gorapupMuueckoi  QPyHKIIMA K  PEIICHHUIO
MOKa3aTeNbHBIX " Jorapu(MUUECKUX
HEPaBEHCTB.

O0ocHOBaTBH paBHOCWIIBHOCTb IIEPEXO/I0B.
Pemathb vppanyoHanbHbIE HEPABEHCTBA.
Hcnoab3oBath rpaguyueckie METOIbl M CBOWCTBA
BXOJAIIUX B YPaBHEHUE WIN

HEPaBCHCTB HEPABEHCTBO (DYHKIMH I PELIEHHS 3a1aUK
Kommuiekcupie uncna | KomuiekcHele yucia. | OnepupoBarb MOHATHAMEU: KOMIUIEKCHOE
(9 4) AnreOpanyeckast W | 9yCII0 U MHOXKECTBO KOMINUIEKCHBIX YHUCEIL.

TPUTOHOMETPHUUECKask POPMBI 3aHCU
KOMILIEKCHOTO YHCIIA.
Apudmernueckue ornepanuu v
KOMIUIEKCHBIMU YHCIIAMHU.
N3o6parkenne KOMITJICKCHBIX YUCEIT Ha
KOOPJAMHATHOM MJIOCKOCTH.
®opmyna Myaspa. Kophu
CTENEHU U3 KOMIUIEKCHOTO YHCJIa.
[IpumeHeHre KOMIUIEKCHBIX — 4HMCEeN
JUIs pelieHus: (pU3NUecKux U

n-on

reoOMCTPHUICCKUX 3a1a4

IIpeacTaBasATh KOMIUIEKCHBIEC YHCTIA B
anreOpanydecKkoi M TPUrOHOMETPUIECKOH (opme.
BbInoaHATH apuMeTHIECKHIE OTIePAINH C
HHUMH.
H3o0paxaTn KOMILIEKCHBIE qucrna
Ha KOOPJIMHATHOH IUIOCKOCTH.
Ipumenstey Gopmyny MyaBpa u mony4ars
IPE/ICTaBICHUE O KOPHSX N-01 CTENECHU M3
KOMILJIEKCHOT'O YHClIa. SHAKOMHUTBCS C
puMepaMu MPUMEHEHUS! KOMIUIEKCHBIX YHCe
JUISL PELIEHUs] TEOMETPUYECKUX U (PU3UUECKUX

3a1a4

Harypanbuslie u
LIeJIbIE YUCIIa

HaTypaJ'IBHHe " [OCJIbIC YuCia.
HpI/IMeHeHI/IC IMPU3HAKOB ACINMOCTHU

OnepupoBatb NOHATHUSIMU:
L[€J0€ YKCII0, MHOXKECTBO HATypaJIbHBIX UHCE.

HaTypaJbHOE U

(9 ) nensix uncen, HOJl u HOK, octaTkoB | Menosib30BaTh NPU3HAKM JEIMMOCTH IIEJIBIX
110 MOAYJIIO, aNropuT™Ma EBKINIA UL | yycen; octatku mo moaymo; HOJI m HOK
peHICHHUA 3a/1a9 B LHENIBIX THCIIaX HaTypaJIbHBIX 4YHCEN;, anroputMm EBkmmma mis

pelieHus 3a1a4.
3anucbIBaTh HaTypalbHbIE YUCIA B Pa3IMYHBIX
MO3UIIMOHHBIX CUCTEMAX CUUCIICHHS

Cucrembl Cucrema ¥ COBOKYITHOCTh YpaBHEHHI | OneprupoBaTh NOHATHAMM: CUCTEMA U

pallMOHAIbHBIX, PaBHOCHIJIBHBIE CHCTEMBI U CHCTEMB] COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB;

HppanroHaJIbHbIX CJICIICTBUSL. pelIeHne CUCTEMBI I COBOKYITHOCTH;

MOKa3aTeIbHbIX U OCHOBHbBIE METOJIbI PELIEHNs CrcTeM | PABHOCHIBHBIC CHCTEMBI H CHCTEMbI-CIIE/ICTBHS.

HOFaPWbeI‘IeCKHX M COBOKYIHOCTEH pAIHOHAIBHBIX, Haxoaurs peleHns CUCTEM U COBOKYITHOCTEN

YPaBHCHHIH UppaIMOHAIIBHBIX, MMOKa3aTeNbHbIX U | HEIbIX PAINOHAIBHBIX, HPPAHOHAILHBIX,

(11 u) norapupMHIECKIX ypaBHeHHii. | T10Ka3aTe/IbHBIX U norapuMHUIECKUX YpaBHEHHIA
[Ipumenenue ypaBHeHMH, cucTeM u | M HCPaBCHCTB.

HEPABEHCTB K pemenmto | IIPUMEHSATH CHCTEMBI yPaBHEHUI K PEIICHHMIO
MaTeMaTHYecKMX 3a1ay M 3ajad u3 | TEKCTOBBIX 3a1a4 W3 PasiIuYHBIX obnacred
pasIMYHBIX  obmacTelf Haykm u | 3HAHMH " peaibHoi KU3HH,

peayIbHOM JKHU3HH, WHTEpIpEeTaIus
MOJIYYEHHBIX PE3yIbTaTOB

HHTEPNPETHPOBATH IOJIYYEHHBIE PEIICHUS.
Hcnoan3oBath 1uppoBbIe pecypChl




3agaun ¢

PaunonansHbIe, MppallMOHAIBHBIE,

BbiOuparh crnoco® pemeHus paroOHATBHBIX,

rapamerpaMu MoKa3aresbHbIe, Jorapupmuyeckue HppallMOHAJIBHBIX, [I0Ka3aTEJIbHbIX,

(16 1) U TPUTOHOMETPUYECKUE YypaBHEHUS, [TOTapU(PMUUYECKHMX U  TPUTOHOMETPUUYECKUX
HEpPaBEHCTBA u CHCTEMBI C |ypaBHEHUH U HEPABEHCTB, COACPIKALIUX MOAYIIH U
mapaMeTpamMH. [apamMeTpsl
[TocTpoenue u uccienoBanue I[IpumensaTy Tpaduyeckue H aHATUTHYCCKUE
MaTEMaTHYCCKUX MOJIENICH PEANTbHBIX  |MeTO/BI JJIsl PELICHHS] YPABHEHUIM M HEPABEHCTB C
CUTyalHii C IOMOLIBIO YPABHEHUH,  |mapamMeTpamu, a TakKe HcclefoBaHue (QyHKIMit
CHCTEM YPaBHCHHil U HEPABEHCTB C MeTOJaMHi MaTeMaTH4eckoro aHainu3a. CTpouts u
rapamMeTpaMu HCCJIEA0BATH MATEMAaTUYECKUE MOJIEIIU PEAIbHBIX

CUTyalluil C IOMOIIBIO YPAaBHEHUM, HEPABEHCTB U
CHCTEM C
apamMeTpamu

[ToBTOpenue, OcHOBHBIE NIOHATUSA U METOABI Kypca, MoaeaupoBaTh pealbHbIe CUTYallUU Ha SI3bIKE

06006mIenHeE, 00001eHne 1 anreOphl, COCTABJATH BBIPAKEHNS, yPABHEHUS,

CUCTCMaTr3alus CHCTEeMAaTH3aIHs 3HAHUI HEPABCHCTBA U X CUCTEMBI 110 YCIIOBHIO 3a1a4H,

3HaHui (16 u)

HCCJIeA0BATH TOCTPOCHHBIE MOJIENIU C

UCIIOJIb30BaHUEM ammapara anreOpsl.

I[puMensiTh (QYHKIUH Ui MOJCIMPOBAHUS H
UCCIIEJIOBAaHMS pealbHbIX MpoieccoB. Pemarb
IPUKIAJHBIE 33Ja4d, B TOM YHUCIE COLHUAIbHO-
PKOHOMHYECKOTO M (PU3UYECKOTO XapakTepa,
CpeICTBaMU aIreOpbl 1 MAaTEMaTUYECKOTO aHAIIN3a

Peseps (10 u)




IMoypounoe miianuposanune AJI'EBPA u Hauasia MaTeMaTH4eckoro ananausa, 10 kiace

Ne
n/n

Mama

ITnan

| Dakm

Tema ypoxa

MHO0:x€eCTBO JeHCTBUTEIbHBIX Yncel. MHOroujeHbl. PanmoHaabHbIe YPABHECHHUSA U HEPABECHCTBA.

CucreMbl JIMHEHHBIX YPaBHEeHMH - 22 yaca

1 MHoXecTBO, OIepaluy HaJ MHOXECTBAMU M UX CBOMCTBa
2 Juarpammbl Diiniepa - Benna
3 [IpumeHeHne TEOPETUKO-MHOKECTBEHHOIO annapara Jyisl pelieHus 3a1ad
4 Parnmonanbueie yncna. OOBIKHOBEHHBIE U AECATUYHBIE IpOOU
5 [Ipouentsr
6 beckoneunsle neproguueckue Apoou
7 [Ipumenenue 1poGeil ¥ MPOLIEHTOB /AJIs pELICHUs IPUKIIATHBIX 3a1a4
8 JelictBuTenpHbIC Ynciia. PallMOHAIbHBIE M UPPALIMOHAIBHBIE YKCIa
9 Apudmernaeckue ornepanuu ¢ 1eHCTBUTEIbHBIMA YHCITaAMU
10 Mopynp 1eHCTBUTENBHOTO YUCIIA U €r0 CBOKWCTBA
11 [Tpubnm:xEHHbBIE BEIUMCIIEHUS], TPaBUIIa OKpyriieHus. [Ipukuaka u oneHka
pe3yJibTaTa BIYMCICHUN
12 OCHOBHBIE METO/IbI PELICHHUS 1IeNbIX YPaBHEHUI
13 OCHOBHBIE METO/IBI peLIeHUs APOOHO-PALMOHATIBHBIX YPaBHEHUH
14 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U JPOOHO-pallMOHAIbHBIX HEPABEHCTB
15 MHorousneHs! OT OAHON NepeMEHHON. JleeHrne MHOro4eHa Ha MHOTOWIEH C
octaTtkoM. Teopema besy
16 MHorouieHsl ¢ neasiMu kodppunuentamu. Teopema Bueta
17 Pemenne cucreM JIMHEMHBIX ypaBHEHUN
18 Marpuia cucTeMsl IMHENHBIX ypaBHEHUN
19 Omnpenenurens MaTPUIIBl 2X2, €r0 TEOMETPUIECKUI CMBICIT M CBOMCTBA
20 Brruncnenue 3Haue€HUs ONPEAeTUTENS
21 [IpumeHeHMe onpeaeauTeNs A1 pEIIeHUs] CUCTEMbI TMHEHHBIX YpaBHEHUIH
22 Perienue npukiaHbIX 3a/1a4 C TOMOIIBIO CUCTEMBI IMHEHHBIX YpaBHEHUIH
®Oyukuuu v rpagpuku. CteneHHas GyHKIHUS € HedbIM MOKa3aTeaeM - 11 yacos
1 Crnioco6sb1 3a1anus pyHKIuM. Banmuo obpaTthbie pyHKimu. Kommnosumus
GbyHKIUI.
2 I'paduk pyHkmn. InemeHTapHbIe Mpeodpa3oBaHus TpadUKOB PYHKITHIA
3 OO6macth onpeesieHnst © MHOKECTBO 3HaUeHUN (DYHKIIUN




4 Hynu ¢pyakuuu. [IpoMexxyTK 3HaKOITOCTOSIHCTBA

) Yérupie n HeuéTHbIe QyHKUMH. [lepuonnyeckne QyHKIMN

6 [TpomexyTKr MOHOTOHHOCTH (PYHKITUH. MaKCUMyMbl U MUHUMYMBI (DYHKITHH

7 Haubonbiiee u HauMeHbIee 3Ha4eHNE (PYHKIIUN HA TPOMEKYTKE

8 JIuneliHast 1 KBagpaTU4Has PyHKIMH. DIeMEHTapHOE UCCIIE0BAaHUE U
rpaduKku GyHKIHHA

9 JpoGHo-nuHeliHas QYHKIIMU. DIeMEHTapHOE UCCIISOBAaHUE U TPadUK ITUX
byHKIMN

10 CreneHb ¢ LeNpIM ITokasareneM. bunom Herotona

11 CrenenHas pyHKIUS ¢ HaTypallbHBIM U IIeJIbIM IIOKa3aTeneM. E€ cBoiicTBa u
rpaduk

Apupmernyeckuii KopeHb N-0ii creneHu. UppannonanbHble ypaBHeHus - 17 yacos

1 Apudmernaeckuii KOpeHb HATYpaTLHOW CTETICHH M €T0 CBOWCTBA

2 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COIEPKAIIUX CTEICHU

3 BeiHeceHre MHOXHTENS U3-110]] 3HAaKa KOPHS

4 BHecenne MHOXKUTEIS IOJ] 3HAK KOPHS

5 CokparieHue 1pobei, copepkalinux paguKabl

6 [TpeoOpa3oBaHue UppaLMOHATIBHBIX BHIPAKEHUH

7 IToBTOopenue no Teme «ApudmMeTrnueckuii KOpeHb N-HOH cTeneHn»

8 HppannonanbHble ypaBHEHUS

9 O06nacTh 1OMYCTUMBIX 3HAYEHUH HPPALIMOHAIEHOTO YpaBHEHHS

10 OcHOBHBIE METO/IBI PELLIEHUS UPPALIMOHAIBHBIX YPaBHEHUN

11 PaBHOCUIIBHBIE IEPEXO0/IBI B PELIEHUH UPPALMOHATIBHBIX YPaBHEHH

12 ANTOpUTM pelIeHus: UpPallMOHAIBHBIX YPaBHEHUI

13 Perienue nppanroHaabHBIX YpaBHEHHUH

14 Pemrenne nppanroHaabHBIX ypaBHEHUI

15 CaoiicTBa U rpaguk KopHs N-0if cTeNeHU Kak QyHKIUU OOpaTHOW CTENEHHU C
HaTypaJIbHBIM [TOKa3aTeJIeM

16 [ToBTOpenue o reme «MppanroHanbHbIe ypaBHEHHS

17 Konumponvnas paboma Nel no meme «Apugpmemuueckuit kopensv N-oi
cmenenu. Hppayuonanvnvie ypagnenusy

IMoka3zarenbHasn ¢pynkuus. [lokasarenabHnbie ypaBuenus - 10 yacos

1 CreneHb ¢ palMOHaIbHBIM MTOKA3aTeNIeM U €€ CBOMCTBA

2 ITokazarenbHas ¢pyHKLUMS, €€ cBOIiCTBA U Tpaduk

3 Hcnonb3oBanue rpaduka QyHKIMM IS peIICHHs ypaBHEHUN




IToka3arenbHbIE ypaBHEHUS

) OcCHOBHBIE METO/IbI PELLIEHNUS I0KA3aTEIbHBIX YPABHEHUI
6 [IpuBenenne obenx yacTeil ypaBHEHUS K OTHOMY OCHOBaHHIO
7 BriHecenne 00111ero MHOKHUTES 32 CKOOKY
8 MeTto/ 3aMeHbI IEpEMEHHOM B MMOKa3aTeNIbHBIX YPaBHEHUSAX
9 MeTo/1 NOWIEHHOTO JeTeHuUs
10 Konumponvnaa padoma Ne2 no meme «llokazamenvnasa @ynkuyus.
IlokazamenvHble ypasnenus»
Jlorapudgmunueckas pynkuus. Jorapupmuyeckne ypapHenus - 17 yacos
1 Jlorapudm uncia. OCHOBHBIE METOABI PEILICHUS TOTapUPMUUECKUX
YPaBHEHHM.
2 CaoticTBa norapupma
3 Hecsatuanbie norapudmel. HarypanbHbie torapugmbl
4 [Ipeo6pa3oBaHue BeIpaKEHUHN, COAEPKAIIUX JTOTapuPMbI
5 Jlorapudmmueckas QyHKIus, e€ cBoiicTBa U rpaduk
6 Hcnonb3oBanue rpaduika QyHKINUY A pElICHHs ypaBHEHUN
7 OyHKIMOHATBHO-TpadUIECKUI METOT pellIeHUs] YpaBHEHU I
8 Konmponvnas pavoma Ne3 no meme «Jlocapugpmuueckas gpynxyusy
9 Jlorapudmuueckue ypaBHEeHHs
10 PaBHOCHIIBHBIE TIEPEXO/IbI B pEILIEHUH JIOTapU(PMUUECKIX ypaBHEHUN
11 Pemenne ypaBHeHuU# 10 orpeieTIeHHIo lorapupma
12 Meroa moTeHIIUPOBaHUS
13 Merton BBeICHUS HOBOM TIEPEMEHHOM
14 Merton norapudmMupoBaHus
15 [lepexo kK HOBOMY OCHOBaHHIO
16 Pemienue norapuMuuecKux ypaBHEHUN
17 Konmponvuas pavoma No4 no meme «locapughpmuueckue ypasnenusn
Tpuronomerpuyeckue BbIpazkeHus U ypaBHenus - 20 yaca
1 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIOBOT0 apryMeHTa
2 ApKCHHYC, apKKOCHHYC W apKTaHTE€HC YHCIOBOTO apryMEHTa
3 Tpuronomerpudeckas OKPYXHOCTb, OIpEIEIEHUE TPUTOHOMETPUUYECKUX
(yHKIIUH YUCIOBOTO apryMeHTa
4 OcCHOBHBIE TPUTOHOMETPUUYECKHE TOKIECTBA




S) ®opmyJbl IBOMHOTO yria

6 @DopMyJIbl HOHUKEHUS CTENIEHN

7 ®opMyJIbl IOJIOBUHHOIO yIila

8 @opMyITbl CyMMBI apTYMEHTOB

9 dopMyIbl CyMMBbI (QYHKIIAN
10 dopMyIbl pon3BeAeHUs (YHKITUI
11 [IpeoOpazoBanne TPUTOHOMETPUYECKHUX BBIPAKEHUHN C IIOMOLIBIO (hOpMyIT
12 Pemenue ypaBHeHHS COSX = a
13 Pemienue ypaBHeHus SinX = a
14 Pewmenne ypaBaenuit tgx = a, ctgx = a
15 MeTto/ 3aMeHBbI TepeMEHHON
16 YpaBHEHMs, CBOASIIMECS K KBaJAPAaTHBIM YPaBHEHUSIM
17 Meroa pa3iioKeHus: Ha MHOKHUTEIN
18 OnHOpOHBIE TPUTOHOMETPUUECKHUE YPaBHEHUS
19 Pemrenne TpUroHOMETpUYECKUX YpaBHEHUI
20 Konmponvnas paboma Ne5 no meme « Tpuzonomempuueckue Ypaeuenusn»

ITocnenoBaTeIbHOCTH U IPOrpeccuu — 8 YacoB

1 ITocienoBaTeabHOCTH, CIIOCOOBI 3aJaHHs ITOCJIEN0BATEIHLHOCTEN

2 Meto MaTeMaTH4eCKOM MHAYKIIMU

3 MOHOTOHHBIE U OTPaHUYEHHbIE ITOCIIE0BATENLHOCTH

4 Apudmernueckas U reoMeTpruecKas Iporpeccun

5 beckoneuno yObIBarotas reomerpuyeckas rmporpeccusi. Cymma 0eCKOHEYHO

yObIBaroIell F€OMETPUUECKON MPOrPECCUH
6 JInHEeNHBIN 1 SKCITOHEHIMAIBHBIN pocT. Ynceno e. @opMyiia CI0KHBIX
MIPOLIEHTOB
7 Hcnonb30Banue nporpeccuu Ajs pelieHust peaabHbIX 3a/1a4 MPUKIAIHOTO
Xapakrepa
8 Konmponvnaa paboma Neb no meme «Ilocnedoosamenvsnocmu u
npozpeccuuy
HenpepsiBuble pynkuuu. [Ipoussoanas - 18 yacos
1 HenpepriBable pyHKIIMM U UX cBoicTBa. Touka pa3pbiBa
2 Acumnrotsl rpadukoB pyHkimii. CBoiicTBa PyHKIMI HETIPEPHIBHBIX HA
OTpe3Ke
3 MeTtoa MHTEpBAJIOB AJIs PELIEHHSI HEPABEHCTB
4 [IpumeHeHne CBOICTB HENMPEPHIBHBIX (QYHKIUI IS peIIeHus 3a1a4




S) IlepBas 1 BTOpast MpOU3BOAHBIEC (PYHKITUH

6 Omnpenenenue, reOMETPUUECKUN U PU3MUECKUI CMBICI TIPOU3BOTHON

7 ANropuT™M Hax0KJ€HUS IPOU3BOIHOM

8 ®opmyisl uddepeHIrpoBaHus

9 [IpousBoaHas CTENEHHON (QYHKIMN

10 [Tpou3BoaHbIE AI€eMEHTAPHBIX PYHKIUI. BpIaucieHne mpon3BoIHbIX
AJIEMEHTAPHBIX PYHKIIUN

11 [IpousBoaHast cyMMbl (hyHKIIHIH

12 [TpouzBoaHas mpou3BeneHUsA()YHKIIUII

13 [IpousBoaHas yacTHOTO (QYHKIIUI

14 [IpousBoaHAas KOMIIO3ULIMU (PYHKIIUH

15 [lonsaTHe 1 BBIYKCIIEHUE TPOU3BOIHOM N-TO MOpsAIKa

16 JuddepennnpoBanue cloXHON QyHKIHH

17 VYpaBHeHHe KacaTelbHOU K rpaguKy GyHKIUN

18 Konumponvnas pavboma Ne7 no meme «Henpepuvienvie (hynkyuu.
Ilpou3eoonasn)

IMoBTOpeHue, 00001IeHHE, CHCTEeMATH3AMSA 3HAHUH - 3 yaca

1 HToroBoe noBTOpeHUeE.

2 HToroBast KOHTpoJIbHAS paboTa

3 Cucremartu3zanys 3HaHUN

Pe3eps (10 yacoB)




Ioypounoe muianupoBanne AJI'EBPA u Hayana MaTeMaTnuecKoro anajaunsa, 11 kinace

No Jama Tema ypoka
n/n | Ilnan ‘ Daxkm
HccaenoBanue pyHKIMIA ¢ MOMOIIBLIO MPOU3BOIHOM - 19 yaca
1 [ToBTopenue. opmyssl U GepeHIUPOBAHUSL
2 [IpaBuna quddepenmpoBanms
3 [TpumeHeHne NpOn3BOAHOMN K HCCIEIOBAHNIO (PYHKIIMH HAa MOHOTOHHOCTh
4 [TpumeneHne Nponu3BOAHON K HCCIETIOBAHUIO (PYHKIIUN HA SKCTPEMYMBI
) DkerpeMyMbl QYHKIMH. Borancienne sKkcTpeMyMoB QyHKIMN
6 IIpumMeHeHue MPOU3BOAHOM /ISl 10KA3aTeNbCTBA TOXK/IECTB U HEPABEHCTB
7 [Toctpoenue rpadukos pynkuuit. MccnenoBanue pyHKINUN U TOCTPOSHHUE
rpaduka QyHKIUN
8 CBs13b Mex 1y rpadukoM QyHKIMH U TpaguKoM e€ PON3BOTHON
9 Haubonpiiee n HanMeHblee 3HaYCHUS (PYHKIIMH HA IPOMEXKYTKE
10 3asauy Ha OTHICKAHWE HAaUOOJIBIINX U HAMMEHbBIINX 3HAYEHUI BETUUUH
11 Pemenue 3aau Ha HaXOXk/IeHNE HAUOOJIBIINX U HAUMEHBIINX 3HAYCHUN
12 [IpumeHeHne Npon3BOAHON K UCCIIETOBAaHUIO (PYHKIIUU
13 [IpuMeHeHre NPOU3BOJHOM ISl HAXOXKICHHMsS HAWIYYIIEro pelieHus B
MIPUKIIAHBIX 3a7a4ax
14 [TpumMeHeHMe TPON3BOHOM B pelIeHUH 3a1a4
15 [TpumMeHeHMe MPOU3BOAHOM AJIS HAX0XKJICHHUS HAWTYYIIEro pereH st s
OTIpeJIeNIEHUs] CKOPOCTH IpoLecca, 3aJaHHOTr0 (GopMyInoil nim rpadukom
16 Kommnosurus GpyHkiuit
17 I'eomerpuueckue o6pa3bl ypaBHEHHH Ha KOOPIMHATHOM INIOCKOCTH
18 IToropenue no Teme «VccnenoBanue GyHKINN C TOMOIIBIO TPOU3BOTHOID
19 Konmponvnas paboma Nel no meme «Hccnedosanue hpynkyuii c
HOMOUbIO NPOU3EOOHOIL)
IlepBooGpa3nas u uHTerpaJ - 11 yacos
1 [TepBooOpa3nas
2 OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX
3 IlepBooOpazHbIe 37IeMEHTAPHBIX (YHKIMN
4 [IpaBuia HaxX oK eHUs TEPBOOOPA3ZHBIX
5 NHurerpai. I'eoMeTprudecKuii CMBICI HHTETpajIa
6 Brruucnenue onpenenéanoro uaTerpaia no gopmyne Hetorona-Jleiibnua
7 [IpuMeHeHue nHTErpana 11 Hax 0k ACHU IUI0IIAeH NIOCKUX GUryp u

00BEMOB T€OMETPUYECKUX TEI




8 [Tpumeps! pemennii uppepeHnanTbHbIX YpaBHEHUIH
9 MaremaTnueckoe MOJIEIUPOBAHUE PEAIbHBIX IPOLIECCOB € IOMOILIBIO
Qg QepeHnanbHbIX YpaBHEHUN
10 [ToBTOpenue no teme «IlepBooOpasHas u HHTErpa»
11 Koumponvnasa paboma Ne2no meme «llepsoodpaznas u unmezpa»
I'padguxu Tpuronomerpudeckux pynkmnuii. Tpuronomerpuyeckue HepaBeHcTBA - 14 yacoB
1 Tpuronomerpuueckue PyHKIIMU, KX CBONCTBA U TpadUKH
2 CaoiicTBa 1 rpaduk GpyHkimu Y = Sinx. CpoiictBa u rpapuk GyHKIuU Yy =
sinx
3 I'paduku dyakomii y = tgX, y = ctgx
4 Pemennie TpuroHOMeTpUYECKUX YPAaBHEHUH C TOMOIIBIO TpadKOB
5 OT60p KOpHEH TPUTOHOMETPUUECKIX YPaBHEHUH C MOMOIIBIO Tpaduka
6 OT60p KOpHEH TPUTOHOMETPUUECKHUX ypaBHEHUI METOI0M Iiepedopa
7 OT60p KOpHEH TPUTOHOMETPUUECKUX YPAaBHEHUN IBOWHBIM HEPABEHCTBOM
8 Ot0op  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHH €  TIOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
9 Tpuronomerpuieckrue HepaBEeHCTBA
10 MeTo/b1 pelieHus] TPUTOHOMETPHYECKUX HEPABEHCTB
11 Pemenue TpuroHoMeTpruYeCKUX HEPABEHCTB IpaPUuecKu
12 Perienne TpuroHOMeTpUYECKUX HEPABEHCTB
13 [ToBTOpenue no reme «I paduku TpuroHoMeTpUYeCKUX QyHKITHIA.
TpuronomeTpruyeckue HepaBEHCTBAY
14 Konumponvnas paboma Ne3no meme «I pagpuxu mpuzonomempuueckux
¢ynkyuir. Tpuzonomempuueckue nepaseHcmea,
HppanmnonajbHble, NOKa3aTeJbHbIE U JJorapudpmuyeckue HepaBeHcTBa - 21 yaca
1 IIpocreiimne nokazaTeabHbIE HEPABEHCTBA
2 CBenieHue MokaszareabHOr0 HEPABEHCTBA K MpocTeliemMy. MeTos BBeieHHs
HOBOU NEpEMEHHON
3 Paznoxxenne Ha MHOXKUTEITH
4 CBenieHne K paBHOCHIIBHOM COBOKYITHOCTH
5 Mertoa parmoHanu3anuu (3aMeHa MHOKHUTEIEH )
6 I'paduueckue MeTobI peleHHsI TOKa3aTeIbHbIX YPAaBHEHUH U HEPAaBEeHCTB
7 [Ipocreiimue norapudpmuueckue HepaBeHcTBa. Jlorapudmuueckue
HEPaBEHCTBA, CBOJSAIIUECS K IPOCTEHIIUM
8 Merton 3aMeHbI IEpEMEHHOM
9 Jlorapudmuueckre HepaBEHCTBA, CBOASILINECS K pallMOHAIbHBIM




10

Jlorapudmuueckre HepaBEHCTBA, COJIEPIKAIIIEe IEPEMEHHYIO B OCHOBAaHUN
aorapudma

11 Meroa HHTEpPBAIOB
12 I'paduueckuiit MeTos pemeHus Jorapu(pMUIECKUX ypaBHEHUN 1 HEPABEHCTB
13 WppanmonanbHble HEpaBEHCTBA CTAaHAAPTHOTO BUIA
14 Meton nepexoza K paBHOCUILHON cHUCTEME
15 JpobHo-uppalnroHaibHble HEPABEHCTB. MeTo/ 3aMeHbI IEpeMEHHOMN
16 WppanmonanbHble HEPaBEHCTBA CMEILIAHHOTO TUIIA
17 WppanmonansHele torapupmMuieckie HepaBeHCTBA
18 YMHOXEHHE Ha CONPSDKEHHOE
19 Meroa HHTEPBAJIOB
20 I'padmueckuit MeToa pelieHUs UPPALMOHATBHBIX YPABHEHU U HEPABEHCTB
21 Koumponvnas paboma Nedno meme «Uppayuonanvhnule, nokazamenvHole
u 102apughmuueckue HepageHCcmea)
Komnuekcnsble yucia - 9 yacon
1 [ToHsATHE KOMIUIEKCHOTO YKCIia
2 Anrebpanyeckast popma 3aITUCH KOMIUIEKCHOTO YKcia
3 ApudmeTrueckue oneparyy ¢ KOMIJIEKCHBIMUA YHCITaMU
4 Tpuronomerpuyeckas popma 3arrucu KOMIJIEKCHOTO YHcTIa
5 N306pakeHre KOMIUIEKCHBIX YUCEN Ha KOOPIAMHATHOM MJIOCKOCTH
6 ®opmyna Myaspa
7 Kophu n-oii crenenu n3 KOMILJIEKCHOTO YUClia
8 [IpumeHeHHEe  KOMIUIEKCHBIX  YWCEN JUisi  pemeHus (QU3MYecKuX U
F€OMETPUUYECKHX 3a/1a4
9 Konmponvnasa paboma Ne5no meme «Komnnekcnule uucia»
HartypanbHble u nesble yncia - 9 yacos
1 HatypanbHble u 1ienbie yncia
2 [Ipu3Hak 1eIMMOCTH LIEJIbIX YHUCEI
3 [IpuMeHeHne NpU3HAKOB JETMMOCTH LEIBIX YUCEIT
4 [Ipumenenne HO/] u HOK s perenust 3a1a4 B LIEIbIX YUCIIAX
5 Brruucnenue ocTaTKOB IO MOJYJIIO JUJISl PELLICHUS 3a/1a4 B LIEJIbIX YUCIIaX
6 [IpuMeHeHne 0CTaTKOB 1O MOAYIIO AJIs PEIICHUS 337a4 B LEJIbIX YhCIax
7 Aunroput™m EBkiinna. [lpumenenue anropurma EBknuaa aist pemenus 3aaad

B IICJIBIX YHUCIaX




IToBTrOpenue no reme «HaTypanbHbIE U LETIbIE YUCIIA»

Konmponvnaa paboma Nebno meme «Hamypanvhnoie u yenvie uuciay

Cucrembl palvOHAJBHBIX, UPPAHOHAJBHBLIX MOKA3ATEJIbHBIX U JIOFapI/I(l)MI/I‘leCKI/IX ypaBHe}mﬁ -

11 yacos

Cucrema 1 COBOKYITHOCTb YPaBHEHUI

PaBHOCHIBHBIC CHCTEMBI U CHUCTCMBbI-CIICACTBUA

OcHoBHBIC MCTOABI pCHICHUS CUCTEM pallMOHAJIBHBIX ypaBHeHI/If/i

OcCHOBHBIE METO/IbI PELLIEHUS COBOKYITHOCTEN pallMOHAIbHBIX YPAaBHEHUM

OaHOpOHBIE CUCTEMBI YpaBHEHHM

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM UPPALIMOHATIbHBIX YPaBHEHHM

OcCHOBHBIE METO/IbI PELIEHUS COBOKYITHOCTEN HPPALlMOHAIBHBIX YPABHEHUIN

OcHoBHBIE MCTOABI pCHICHUA CUCTEM IMOKA3aTCIIbHBIX ypaBHCHI/If/i
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OCHOBHBIE METO/IbI PELIECHUS COBOKYITHOCTEW NIOKA3aTEIbHBIX YPaBHEHUN
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OCHOBHBIE METO/IbI PELLIEHUS CUCTEM JIOTAPU(PMUUECKUX YPaBHEHUN

[
[

OCHOBHBIE METOIBI PEIICHHSI COBOKYITHOCTEH JTOrapu(pMHUECKUX ypaBHEHHIA

3agaum ¢c napamerpamu - 16 yacos

PanunoHnansHBIE YpaBHCHU C ITapaMeTpaM

PannonanbHble HEpaBEHCTBA C TapaMeTpaMu

PanmoHanbHBIE CUCTEMEI C InapamMmeTpamMu

HppannoHanbHble ypaBHEHHs C TapaMeTpaMU

HppanmoHaibHbl HEpaBEeHCTBA € TapaMeTpamMmu

I/IppaHHOHaHLHBIe CHUCTCMEI C IIapaMEeTpaMu

IlokazatenbHBIC YpaBHCHHUA C [IapaMEeTpaM

IlokazaTenbHBIC HCPAaBCHCTBA C mapaMeTpaMunu
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IIoka3zaTenbHbIE CUCTEMEI C napamMeTrpamMmu
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Jlorapudmuueckue ypaBHEHHs C TapaMeTpaMH
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.HOl“apI/I(I)MI/I‘{CCKI/Ie HEpPaBCHCTBA C MapaMCTpaMu
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.HOl“apI/I(I)MI/I‘{CCKI/Ie CHUCTCMEI C ITapaMeTpaM
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TpuronomeTpruyeckue ypaBHEHHUsI C TapaMeTpaMu
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Tpuronomerpuveckre HepaBeHCTBA C TapaMeTPaMu

[ERN
(@]

TpuronomeTpruyeckue CUCTEMBI C TapaMeTpaMu
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Konmponvnasa paboma Ne7no meme «3adauu ¢ napamempamu

IloBTOpeHue, 06001IeHHE, CHCTEMATH3AIUS 3HAHUI - 16 yacoB

1 ApudmeTrueckue ornepamuu ¢ JeCTBUTETbHBIMU YUCIIaAMU

2 Pemenue 1poOHO-paliMOHATBHBIX YPaBHEHHHA

3 DneMeHTapHOe uccaeaoBanue u rpaduku GyHKIUH

4 [Ipeo6pa3oBaHus YUCIOBBIX BHIPAKEHHM, COJIEPIKAINX CTETIEHU U KOPHU
5 Pemenue uppanmoHaabHbIX YpaBHEHUI

6 OcHOBHBIE METO/IbI PEILICHNUS T0KA3aTEIbHBIX YPABHEHUHN

7 Pemenue norapupMuyeckux ypaBHEHHIMA

8 [Ipeo6pa3oBaHre TPUTOHOMETPUYECKHUX BBIPAKECHUN

9 Pemrenne TpUroHOMETpUYECKUX YPaBHEHUI
10 O160p KOpHEH TPUTOHOMETPUUECKUX YpaBHEHUN
11 Brruncnenue npou3BOIHBIX AI€MEHTAPHBIX (QYHKIIUN
12 [IpumMeHeHne Npor3BOHOM K UCCIEIOBAHUIO (DYHKITUH
13 [IpumeneHue uHTErpasa sl HAXOXKACHUS TUIOIIAIeH MITOCKUX (QUTyp
14 Ilpomesrcymounana ammecmayusn. Hmozosasa konmpoavhnas padoma (Ne§)
15 AHanu3 pe3ynpTaToB KOHTPOJIBHON paboThI
16 CucremaTu3anus 3HaHUH

Pe3zepB — 10 yacos
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