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MNOSCHUTEJIBHAS 3AIIMCKA

VYueOHblit Kype «Anredpa 1 Hayajla MAaTEMaTUYECKOTO aHaIM3ay ABISETCS OJHUM U3 Haubolee
3HAYMMBIX B IporpaMMme cpegHero ooOuiero oOpa3oBaHUs, IOCKOJBbKY, C OJHOW CTOPOHBI, OH
o0ecrieunBaeT MHCTPYMEHTAIbHYIO 0a3y Uil HM3y4eHMsI BCEX €CTECTBEHHO-HAy4YHbIX KYpCOB, a C
JPYroii CTOPOHBI, (OPMHUPYET JIOTUYECKOE M AOCTPAKTHOE MBINUICHHE OOYYaOLIMXCsS Ha YpPOBHE,
HEOOXOMMOM Uil OCBOEHHUS MH(OPMATHUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JIPYTHUX
JUCLHUIUIMH. B paMkax 1aHHOro yuyeOHOro Kypca oOydarouiyecs OBJIaIeBal0T YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HaykH, KOTopasi GOpMYIHPYET CBOU TOCTUKEHUS B MaTeMaTHYeCKOH (opMe.

Y4eOHblil Kypc anreOpsl M Hadal MaTeMaTHYeCKOTO aHalM3a 3aKJaJblBaeT OCHOBY JUIA
YCIICIIHOTO OBJAJCHUS 3aKOHAaMU (HU3UKH, XUMHH, OWOJIOTUH, MOHHUMAHUS OCHOBHBIX TECHJIICHIMN
pasBUTHSL SKOHOMHKM M OOLIECTBEHHOW >KM3HHU, I03BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IUQPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MCIIOJIb30BaTh WX Ul JaJIbHEHIIero
o0pa3oBaHUs M B TOBCEAHEBHOM XM3HU. B TO e BpeMsi oBiafieHWe aOCTPAKTHBIMH M JIOTUYECKU
CTPOTUMH KOHCTPYKIHMSMHA anreOpbl M MaTeMaTWYeCKOro aHajh3a pa3BUBAaET YMEHHE HaXOAWUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh MCTHHHOCTb, JOKA3bIBaTh YTBEP)KICHUS C IMOMOLIbIO MHIYKIHMUA U
paccyxaaTb JEAyKTHUBHO, HCIOJIb30BaTh OOOOIIEHHE M KOHKpPETH3allulo, a0CTparupoBaHUE MU
aHaJIoruto, GOpMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xome wu3yuenumst yweOHOro Kkypca «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAIM3a»
00yJaromuecs MoJy4yaroT HOBBII OIBIT PEHICHUS MPHUKIAJHBIX 33/1a4, CAMOCTOSTEILHOTO MIOCTPOCHUS
MaTeMaTHYeCKUX MOJIENeHl peanbHbIX CUTyalluil, UHTEPIPETALUHU [TOJYyYSHHbBIX PEIICHUH, 3HAaKOMSATCS
C IpUMepaMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B IPUpPOJE, HAyKe U MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMH OTKPBITHSAMHU U UX aBTOPAMH.

V4eOHbIi Kypc 005agaeT 3HAYUTENbHBIM BOCIUTATENbHBIM  IOTEHLIMAJIOM, KOTOPBII
peanu3yercsi Kak uepe3 Yy4yeOHBI Marepuai, CHOCOOCTBYIOUIMH (OPMUPOBAHMIO HAYYHOI'O
MHUPOBO33PEHUS, TaK U 4Yepe3 creuuuky y4yeOHOM IesTeNbHOCTH, TpeOyromel MpoaoKUTEIbHON
KOHIICHTPAllM BHUMaHUS, CaMOCTOSITEIEHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oO0ydeHus anredpe M HayalaM MaTeMaTHYECKOTO aHajau3a JIeXKHT
JeSITeIbHOCTHBIN MPUHLIUI 00y4EHUsI.

B crpykType ydeOHOrOo Kypca «Anrebpa M Hayajga MaTeMaTHYeCKOTO aHalM3a» BbIIEICHBI
CIIEAYIOIIHNE COJIEPIKATETHHO-METOANYECKHE JTHHNN: «YUncna u BeraucieHus», «OyHKIuu u rpapuxuy,
«YpaBHEHUs U HepaBeHCTBa», «Hauanma maremarnyeckoro aHanausza», «MHOXKeCTBa U JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKHE JIMHUU U3Y4alOTCsl Ha MPOTSHKEHUH ABYX JIeT 00ydeHHs Ha
YPOBHE CpEeIHEro o0Iero oOpa3oBaHHs, ECTECTBEHHO JOMONHSS Ipyr JApyra W TIOCTEIIEHHO
HACHIINAsACh HOBBIMH TEeMaMH W pasnenamMu. JlaHHBIA y4eOHBIA KypC SIBIISICTCS WHTETPATUBHBIM,
MOCKOJIBKY OOBEIUHSET B cebe cojaepikaHue HECKOIBKMX MaTeMaTHUeCKUX IUCIMILIMH, TaKUX Kak
anreOpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI aHaiIM3, TEOPUS MHOXKECTB, MaTeMaTHYecKas JIOTWKA U
npyrue. ITo mepe Toro kak oOydaromuecss OBIIQACBAIOT BCE OoJiee HIMPOKHMM MaTeMaTHYECKUM
ammapatoM, y HHX TIOCIEIOBaTeNbHO (OpPMUPYETCS M COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHUYECKyI0 MOJENIb pPealbHOW CHUTYyallud, MPUMEHSTh 3HAHMSA, MOJY4YEHHbIE NpPU H3yYSHHU
y4eOHOTo Kypca, AJsl pelIeHUs] CaMOCTOSITEIbHO CPOPMYJIMPOBAHHONW MaTeMaTHYeCKOW 3ajauu, a
3aTeM MHTEPIPETUPOBATh CBOI OTBET.

CopnepxaTenpHO-MeTOAMYECKasT JTHHUA «UMcna M BBIYMCICHHS» 3aBepliaeT (opMupoBaHHUE
HaBBIKOB HCIOJB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOpPOE OBUIO HA4aTO Ha YPOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpemHero o0miero oOpa3oBaHHs 0cO0O€ BHHMAHHE YACNSETCS
(OPMHPOBAHNIO HABBIKOB pALMOHAIBHBIX BBIYMCIECHUH, BKJIIOYAIOUIMX B Ce0s HCIOJIb30BaHUE
pasInYHbIX (POPM 3aIUCH YHCIIA, YMEHUE J1e1aTh IPUKUJKY, BBITOIHATh NPUOIMKEHHBIC BBIYUCICHHUS,
OLICHMBATh YHCIIOBBIC BBIPAXEHUSA, paboTaTb C MaTeMaTHMYECKUMH KOHCTAaHTaMH. 3HAaKOMbIE
00y4aromuMCsi MHOXKECTBA HATYpPaIbHbIX, LENbIX, PAlMOHAJIBHBIX M JCHCTBUTEIBHBIX YHCEI



JIOTIOJIHSIFOTCSI MHOXKECTBOM KOMIUIEKCHBIX 4MCel. B KaKIOM M3 3THX MHOXECTB pacCMaTpUBAIOTCA
CBOWCTBEHHBIE €My CIICIIU(UUECKUE 3a]aul U OTEpalUU: JICIICHUE HAIleJI0, OTIEPUPOBAHNE OCTaTKaMHU
HAa MHOXECTBE LIEJBIX YHCEN, OCOOble CBOMCTBA pAalMOHAIBHBIX U HWPPANUOHATBHBIX YHCEN,
apuMeTHyecKrue orepalnu, a TakkKe M3BJICUCHUE KOpHS HATypaJbHOM CTENEHM HAa MHOXKECTBE
KOMIUIEKCHBIX 4ucell. biaromaps mocienoBaTeIbHOMY PACIIMPEHUIO Kpyra UCIOJIb3YEMBIX UUCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX IPHUMEHEHHs JUIi PEUICHHs pa3IUYHBIX 3a1ad (HopMHUpyeTcs
IIPE/ICTABJICHUE O €IMHCTBE MAaTEMAaTUKH KaK HAYKH M €€ POJM B NOCTPOECHHUU MOJEIIEH PEeasbHOro
MUpa, HIUPOKO UCIIONB3YIOTCS 00001IeHNEe U KOHKPETHU3aIIHsL.

Jluaus «YpaBHEHUS U HEPABEHCTBA» PEaJM3yeTCsl Ha MPOTSHKEHUH BCEro 0Oy4eHHS Ha YpOBHE
cpeanero o0miero 00pa3oBaHus, MOCKOIBKY B KAKAOM pazzeine [IporpaMMel mperycCMOTPEHO pelIeHne
COOTBETCTBYIOIIMX 337a4. B pe3ynbTare oO0ydaromuecs OBIaeBalOT Pa3IMYHBIMU METO/IaMU PELICHUS
paloHalIbHBIX, WPPAUOHATIBHBIX, IMOKA3aTeJIbHBIX, JOTapU(PMHUUECKUX U TPUTOHOMETPHUUECKUX
YpaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXkKe 3aJad, coAepxaliux rnapamerpsl. [loayuyeHHble ymeHus
IIMPOKO HCHOJB3YIOTCS TPH HCCICIOBAHUU (DYHKIMA C TOMOILIBIO MPOU3BOJHOW, NMPH pPEHICHUU
NPUKIAIHBIX 33/1a4 W 33/lad Ha HaxOXKJCHHEe HAuOONbIIMX W HAWMEHBIINX 3HA4YeHUN (QYHKIUU.
Jannast cogepxarenbHasi JMHUAS BKIIOYaeT B ce0s Takke (POpMUPOBAHUE YMEHHM BBITIOJIHATH PACUETHI
no d¢opmynam, mnpeoOpa3oBaHUs pPALUOHAIBHBIX, HUPPAUOHATIBHBIX M TPUTOHOMETPHYECKHX
BBIPQKCHHUM, a TAaKKe BBIPAXKCHHM, COJIEPKAIIUX CTEICHH W JIOTapu(pMBbL. biaromaps HW3ydeHUIO
anreOpanyecKoro MaTepuana MPOUCXOAUT JallbHEeHIee pa3BUTHE ATOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUST 00ydJaromuxcs, (HOpMHUPYIOTCSI HABBIKM JAEAYyKTHUBHBIX PACCYXACHHH, paboThl C
CUMBOJIbHBIMH (pOpMaMH, MpeACTaBICHHS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJE PABEHCTB U
HEepaBeHCTB. AjreOpa mpeiaraet 3(QQEeKTHBHbBIE HHCTPYMEHTBI JJISl PEUICHUS MPAKTHYECKHX U
€CTECTBEHHO-HAYYHbIX 3a/1a4, HAaIJISTHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CogepxarenpHo-MeTonUYecKass JUHUS «DyHKIMH U Tpadukm» TECHO TMeperieTaeTcs ¢
JPYTUMH JIMHUSMH y4eOHOTO Kypca, MOCKOJIbBKY B KaKOM-TO CMBbICIIE 3aJaéT MOCIIEJOBaTEIbHOCTh
uW3ydeHuss ~ Marepuana.  V3yueHue  CTENEHHOW,  TOKa3aTelIbHOW,  JIOTapU(PMUYECKOH U
TPUTOHOMETPUUECKUX (YHKIMI, UX CBONCTB U TpaMKOB, UCHOJIb30BaHUE (DYHKIUN AJI pEIIeHUs
3a/1a4 U3 APYrux y4eOHBIX MPEAMETOB U PEalbHOM JKU3HHM TECHO CBS3aHO KaK ¢ MaTeMaTHYeCKUM
aHAJIM30M, TaK U C pElIeHHEeM YpaBHEHHH U HepaBeHCTB. [Ipu 3ToM OombIlioe BHUMaHUE YAENsSeTCs
(GOpMUPOBAHHIO yYMEHHUS BbIpakaTh (OpPMyIaMHM 3aBUCUMOCTH MEXKIY Ppa3IU4YHBIMU BEIMYHMHAMU,
MCCJIEIOBATh MOIYYEHHbIE (QYHKIMH, CTPOUTH UX rpaduku. Marepuan 3Toi coliep:KaTelbHON JIUHUN
HalleJIeH Ha pa3BUTHE YMEHHUM U HAaBBIKOB, MO3BOJSIOIIMX BBIPAXAaTh 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B pPa3NU4HOM (opme: aHamuTHyeckod, rpaduueckoid u cinoBecHoW. Ero wusydenue
CHOCOOCTBYET PAa3BUTHIO AJITOPUTMUYECKOTO  MBIIUIEHUS, CHOCOOHOCTH K OO0OOIIEHHI0 U
KOHKPETH3aI[1H, NCIIO0JIb30BAaHUIO aHATIOTHI.

ConepxarenbHass nuHus «Hadana MareMaTnueckoro aHaiau3a» MO3BOJSET CYIIECTBEHHO
pacIIMPHUTh KPYT KaK MaTeMaTUYECKUX, TaK M MPUKIIAJHBIX 3a/1a4, JOCTYITHBIX 00yJaroIIMMCsI, TaK KaK
y HUX TOSIBISIETCSI BOBMOXHOCTh CTPOUTH I'paUKH CIOXKHBIX (PYHKUUN, ONpEnesTh UX HauOoJbIlIne
U HauMEHbIIME 3HA4YeHMsI, BBIYMCIATH IUIOMATU GUIYyp U OOBEMBI TEl, HAXOIUTh CKOPOCTH U
yCKOpeHus npoueccoB. J[aHHas copepKaTenbHasi JMHUS OTKPHIBAET HOBBIE BOZMOKHOCTH ITOCTPOEHHUS
MaTE€MaTUYeCKUX MOJENEeN peajJbHbIX CHUTYallMid, MO3BOJSET HAXOJIWTh HAaWJIydlllee pEIIeHHE B
NPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMMYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMH
MaTEeMaTHYeCKOr0 aHajM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKkTHOTO, (POpMaIbHO-JIOTHYECKOTO U
KpEaTHBHOTO MBIIICHUS, (POPMUPOBAHUIO YMEHUI PACIIO3HABATH MPOSIBICHUS 3aKOHOB MaTEMATHKH B
HayKe, TeXHHKE M UcKyccTBe. OOydaronecs y3HAIOT O BBIAAIOIIUXCSA PE3yJbTaTax, MOJYYCHHBIX B
X0JIe pa3BUTHS MaTeMaTUKU KaK HayKd, U 00 HX aBTOpax.

CopepxarenbHo-MeTOANYECKasE JTUHUS «MHOXECTBa U JIOTHMKa» BKJIIOYAeT B ce0sl 3JEMEHTHI
TEOpPUU MHOXKECTB M MATEMAaTHUYECKON JIOTMKH. TeOopeTHKO-MHO)KECTBEHHBIE IPEICTaBICHUS
MPOHU3BIBAIOT BECh KYpC IIKOJIBHOW MaTeMaTHKW W MpEAJiaraloT Hambosee YHUBEPCAIIbHBIN SI3BIK,



OOBEIMHAIOMMNA BCe pa3/enbl MaTeMaTUKM U €€ TPUWIOKEHUH, OHM CBS3BIBAIOT pa3HbIC
MaTeMaTUYeCKUe MUCHMIUIMHBI W UX MPWIOKEHHs B enuHoe wenoe. Iloaromy BaxkHO 1aTh
BO3MOXKHOCTh ~ OOy4aromiemycss IOHHMMAaTh TEOPETHUKO-MHOXECTBEHHBIH  SI3bIK  COBPEMEHHOMU
MaTE€MaTUKUd W HUCIOJIb30BaTh €ro Il BBIPAXKEHUS CBOMX MbICIEH. JIpyruM BaKHBIM IPU3HAKOM
MaTeMaTUKU KaK HayKM CJIEeyeT IPU3HATh CBOWCTBEHHYIO €l CTPOroCTb 0OOCHOBaHMM U ClI€ZJOBaHUE
ONpeAeNEHHBIM MPaBUIaM IOCTPOEHUS JOKAa3aTEeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU MAaT€MaTU4eCKOU
JIOTUKUA CHOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIIIICHUS O0YYarolIMXCs, MO3BOJSIET UM CTPOUTH
CBOM PacCyJCHHsI Ha OCHOBE JIOTHUYECKHUX MpaBUil, POPMHUPYET HaBBIKA KPUTUUECKOT'O MBIIIJICHHUS.

B yueOnom kypce «AnreOpa ¥ Hadajsa MaTeMaTHYECKOTO aHaIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOT0 MOEIUPOBAHMS, KOTOpBIE MPHU3BaHBI CHOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB
MIOCTPOEHUsI MOJEJNEH pealbHbIX CHUTyallUld, HUCCIEHOBaHUS 3THUX MOJEIEW C NMOMOILIBIO armapara
anreOpbl ¥ MaTEeMAaTUYECKOTO aHAJIM3a, MHTEPIpEeTaliy MOJyYEHHBIX pe3ysbTaToB. Takue 3alaHus
BILJIETEHBI B KAXKIBIH W3 pa3JieloB MPOrpaMMbl, IOCKOJIbKY BECh MaTepuai y4eOHOro Kypca LIUPOKO
UCIOJIB3YETCSl JJI pELIeHMs] NPUKIAAHBIX 3aj1ad. [Ipu pelieHun peajbHbIX NPAKTUYECKUX 3ajad
oOydaromuecss  pa3BUBAlOT  HaOJIOAATENbHOCTD, YMEHUE  HaxXOJuUTh  3aKOHOMEPHOCTH,
abcTparupoBatbCsi, HUCIIOJIb30BaTh  AHAIOTHIO, 0000IaTh W  KOHKPETU3UPOBATh MpodIemy.
JestenbHOCTh MO (HOPMHUPOBAHUIO HABBIKOB PEUICHHS MPUKIAIHBIX 33[a4 OpraHU3yeTcs B Mpolecce
M3YYEHHUS BCEX TEM yueOHOro Kypca «Aisredpa 1 Hayana MaTeMaTHUECKOIr0 aHAJIN3ay.

Ha u3yuenue yueOHOrO Kypca «Anredpa v Havajga MaTeMaTHYECKOTO aHAIM3a» OTBOAUTCS 272
yaca: B 10 kimacce — 136 gacos (4 yaca B Heneno), B 11 kimacce — 136 yacoB (4 yaca B HEZICIIO).

COJAEP/KAHUE OBYYEHUSA

10 KUIACC

Yuciia 1 BbIYUCICHUSA

Pammmonaneupie uynciaa. OOBIKHOBEHHBIE M JCCATHYHBIC JAPOOH, MPOILIEHTH, OECKOHEUYHBIE
nepuoanudeckue apoou. Ilpumenenue apoOel M NPOLEHTOB Ui pEIIEHUs NPUKIATHBIX 3a7ad M3
Pa3IMYHBIX OTPACIIEd 3HAHUM U peasbHOM KU3HHU.

JeiictBuTtenpHble uucia. PaluoHanbHble W HMppalUOHANbHblE 4YHcaa. ApudmeTnyeckue
ONepalvy C JEHCTBUTEIBHBIMU YucCIaMu. Moayinb JEHCTBUTEIBHOIO YHCIA M €ro CBOMCTBA.
[TpuOnmxEHHBIE BHIYMCIEHUS, IPABUJIa OKPYTJICHUS, TPUKUAKA U OLIEHKA pe3yJIbTaTa BIYMCICHUH.

Crenenp ¢ 1enslM nokaszareieM. buHoMm Heiotona. Hcmonp3zoBanue noaxonsuiei (opMel
3aMCH JEHCTBUTEIBHBIX YHCEN ISl PEIICHNs TPAKTUUECKUX 33]a4 U IIPEJICTaBICHNS JaHHBIX.

ApudmeTnieckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CreneHb C panMOHAJIBHBIM IIOKa3aTelleM M €€ CBOWCTBA, CTENEHb C JIEWCTBUTEIBHBIM
IIOKA3aTENEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTHuHbIe U HaTypalbHbIE JIOTapU(MBI.

CuHyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC H
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUsS M HEpaABEHCTBA

ToxnectBa M TOXIECTBEHHbIE TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb  YpaBHEHHS.
PaBHOCWIIBHBIC YpaBHEHUS U ypaBHEHUA-CIENCTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METO/bl PELICHHs] LENbIX M JPOOHO-pallMOHAIBHBIX YpPaBHEHMH M HEPaBEHCTB.
MHorouneHsl OT OJHON INEepeMEHHOH. JlelieHre MHOTOWIEHa Ha MHOTIOWIEH C OCTaTKoM. Teopema
Bbe3y. Muorounensl ¢ nensiMu kod¢ppunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMN, COAEPIKAIINX CTEIICHU U KOPHH.

HppanuonaneHele ypaBHeHUsA. OCHOBHBIE METO/BI PEUICHHS HPPALIMOHAIBHBIX YPABHEHHH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS 10KA3aTEIbHBIX YPABHEHUI.

[TpeoOpa3oBanue BEIpaKEHUMN, COAEPIKAIINX JIOTApU(PMBIL.



Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHUS JIOrapu(MUIECKUX YPAaBHECHHA.

OcHoBHBIE ~ TpUroHOMeTpHueckue  (opmynsl.  [IpeoOpazoBaHue  TPUTOHOMETPHUYECKUX
BbIpaXXEHUM. Perenre TpuroHoMeTpuyecKux ypaBHEHUM.

Pemienne cucreM JMHEWHBIX YypaBHEHUW. Marpuia CHCTEMbI JIMHEWHBIX YpaBHEHUH.
Onpenenurens MaTpulbl 2X2, ero reOMETPUUYECKUI CMBICT U CBOMCTBA, BBIUHUCICHUE €r0 3HAYECHMUS,
IIPUMEHEHUE OIPEACIIUTENS Ul PEIICHUS CUCTEMBbl JIMHEHMHBIX YpaBHEHUU. PelieHue npuxiaaHbIx
3a/1a4y ¢ MMOMOILBIO CUCTEMBI JIMHENHBIX ypaBHEHUH. VccienoBanne NoCTpOEHHOM MOJIEIN € TOMOILBIO
MaTpHL U ONpEAEIIUTENEH.

[locTpoeHne MaTemMaTM4EeCKUX MOJECIECH peaJbHOM CUTyallMd C IIOMOIUBK) YPAaBHEHUU H
HepaBeHCTB. [IpuMeHeHNne ypaBHEHU U HEPABEHCTB K PEIICHUI0 MaTeMAaTHYECKUX 3a7ad U 3a4a4 U3
pa3IMyYHbIX 00JacTel HAYKHU U PeaibHOM KU3HU.

DOyHKIUM U TPpapuKu

Oyukus, crocoosl 3ananust Gyakunu. Bzanmuo obpatHsle GyHKiuu. Kommosumus ¢ yHKIHA.
['padux GyHkimu. DnemMeHTapHbIe TpeoOpa3oBaHus rpaduKoB GyHKINH.

Ob6nacte ompezneneHuss U MHOXKeCTBO 3HaueHuil (ynkuumu. Hymu dynkuuu. IlpomexyTtku
3HaKomocTossHCTBA. Y&THhie W Heu€rHble ¢yHKuuu. llepuonnueckue dynkmuu. IIpomexyTku
MOHOTOHHOCTH (yHKIHH. MakcuMymMbl U MUHUMYMbl GyHKIuU. HauGomnbliiee M HauMeHbIIee
3Ha4YeHUs (YHKIUU Ha TPOMEKYTKE.

Jlunelinas, kBagpatudHas W JOpOOHO-IHHEHHAs (QYyHKIMH. DJIEeMEHTapHOE HCCIEAOBaHHE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennas GyHKIUS ¢ HaTypalbHBIM U LIEIBIM MOKa3areneM. E€ cBoiicTBa u rpadux. CoiicTBa
U rpauk KOpHA N-0if cTeneHn Kak (yHKIUU OOpaTHON CTENEHH C HaTypaJIbHBIM TIOKA3aTeJIeM.

[ToxazarenbHast u jorapudmuueckas (yHKUIMH, UX cBoiictBa M rpaduku. Mcmonb3oBaHue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuroHomerpuyeckas OKpYKHOCTb, ONpeJeNIeHHe TPUTOHOMETPUUYECKHX (YHKLIHN YHCIOBOTO
apryMeHTa.

@yHKIMOHAIbHBIE 3aBUCUMOCTH B peallbHbIX Mpoleccax U sBieHMsX. ['paduxu peanbHbIX
3aBUCUMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBarenbHOCTH, CHOCOOBI 3aJaHMs MOCIenOBaTeIbHOCTEH. MeToJ MaTeMaTH4YeCKOM
WHAYKIUA. MOHOTOHHBIE W OTIPaHWYEHHBIE IIOCIEIOBATENBHOCTH. VCTOpUS BO3HMKHOBEHMS
MaTeMaTHYeCKOro aHaJIN3a Kak aHaJln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass ¥ reoMeTpudeckas mporpeccuu. beckoHeuHo yObIBarolias reoMeTpuyuecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOMIEH TE€OMETPUYECKON mporpeccuu. JIMHEWHBIA U
HKCIMIOHEHIHAIBHBIN pocT. Yucno e. @opmyna cioKHbIX MPOLEHTOB. Mcnoip3oBanue nporpeccuu st
pEILIEeHNUs PEAIbHBIX 3a7a4 IPUKIAJHOTO XapaKTepa.

HenpepoiBable (GyHKIIMM M UX cBoiicTBa. TOYKM pa3pbiBa. ACUMNTOTHI I'padUKOB (YHKIIMH.
CaoiicTBa (yHKIUH HENpepbIBHBIX Ha OTpe3ke. MeToJl WHTEpBaJOB MJsl pPELICHUS HEpPaBEHCTB.
[TprMeHeHre CBOMCTB HEMPEPhIBHBIX (YHKIIUH [Tl pelIeHus 3a1a4.

[lepBass u BTOpas mpousBoaHble (GyHKIMH. OrpenaeneHne, reoOMeTpUYecKui U (QU3NUecKuit
CMBICJI IPOM3BOIHON. Y paBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

[TpousBoaubie 31eMeHTapHBIX GyHKIUH. [Ipon3BoaHas CyMMBI, MPOU3BEACHUS, YACTHOTO U
KOMITO3HIINH (PYHKITHH.

MHuoxecTBa H JIOTHKA

MHoxecTBO, omepanuy HaJ MHOXECTBAMM M HX cBoicTBa. [lnarpammsl Olinepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT'O annapara i ONMCAHUS pealbHbIX MPOLECCOB U SIBICHUH,
IIPU PEIICHUH 3a]a4 U3 IPYTUX y4eOHBIX MPEAMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEICTBHE, I0Ka3aTeIbCTBO,
PaBHOCHUJIbHBIE YPABHEHUS.



11 KUIIACC

Yuciia 1 BBIYUCICHUSA

Harypanbnsle u nensie uncna. [IpuMenenue npu3sHakoB AEIMMOCTH LEIbIX YUCEN, HAUOOIbIINM
obmmii nenmurens (nanee — HOJl) m mammenbpmee obmee kpatHoe (manee — HOK), ocraTkoB mo
MOAYJIO0, anroputMa EBKinaa i pereHus 3aad B [EeJIbIX YACTax.

KommuiekcHble uncna. Anredpanyeckasi ¥ TpUroHOMeTpudeckasi (OpMbl 3alUCH KOMIUIEKCHOTO
yrciaa. ApudMeTHUecKue onepaiy ¢ KOMITICKCHBIME yuciamu. M300pakeHre KOMIUIEKCHBIX YUCET
Ha KOOpAuHaTHOM Iockocth. Popmyna Myaspa. KopHu N-0il CTENEHM U3 KOMIUIEKCHOI'O YHCIIA.
[TprMeHeHrne KOMIUIEKCHBIX YMCEIN JUIs pellieHus (U3MUECKUX U TE€OMETPUUECKUX 3ajay.

YpaBHeHUs1 1 HEPABEHCTBA

CucremMa M COBOKYNHOCTb ypaBHEHUH M HepaBEHCTB. PaBHOCHIIbHBIE CHCTEMbBI U CHUCTEMBbI-
ciencTBusl. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEHl TPUTOHOMETPUYECKHX YpPaBHEHHH C TOMOIIbIO TPUTOHOMETPUUYECKOU
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyecKux HEpaBeHCTB.

OcHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHBIX U JIOTapu(MUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPALMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METO/Ibl PEIICHUS CHCTEM M COBOKYIHOCTEH pallMOHAaJIbHBIX, UPPALMOHAIbHBIX,
MOKAa3aTeNbHBIX U JOTapu(PMUUECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[TpuMeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PEILICHUIO MAaTEMaTUUYECKUX 3a/1a4 U 3a]a4 U3
Pa3IUYHBIX 00J1aCTe HayKu U peasIbHOM JKU3HU, HHTEPIIPETAIMs TOTYYEHHbBIX PE3YJIbTaTOB.

DOyHKIUH U rpauKu

I'padux xommosunmu ¢yHKuMA. ['eomeTpuyeckue oOpas3bl ypaBHEHHUH M HEPAaBEHCTB Ha
KOOPAWHATHOW IIOCKOCTH.

Tpuronomerpruueckue GyHKIMH, UX CBONCTBA U TPaQUKU.

['paduueckue MeToAbl pelIeHHs] ypaBHEHHUH M HepaBeHCTB. I'paduueckue METOABI pelIeHHs
3a/1a4 ¢ mapaMeTpamH.

Ucnonb3zoBanue rpadmkoB PyHKIIUN JUIsI UCCIEIOBAHUS MPOIECCOB M 3aBUCUMOCTEH, KOTOPHIE
BO3HUKAIOT MPHU PELIEHUHN 3a]1a4 U3 IPYIUX yUeOHBIX MPEIMETOB U peaIbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIu3a

[IpumeHeHHne NPOU3BOAHON K HCCIETOBAHHIO (YHKIMH HAa MOHOTOHHOCTH M SKCTPEMYMBI.
Haxosxienre HanOobIIero 1 HAMMEHBIIIETO 3HAYCHUH HEMPEPhIBHON (QYHKIIMHA HA OTPE3KE.

[IpumeHeHre TPOU3BOAHON AJIsi HAXOXK/IEHUS HAWJIy4dllero pelieHds B MPHUKIATHBIX 3ajadax,
JUISL OTIpEIENIEHUs] CKOPOCTH U YCKOPEHUS Mpoliecca, 3a1aHHOro (HopMyIIol WiIK rpaduKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO mepBooOpasHbIX. IlepBooOpa3zHble 3lIEeMEHTApPHBIX
byukuuii. [IpaBuina HaxoXAEHUS IEPBOOOPA3HBIX.

WNHurerpan. I'eomeTpudeckuil CMbICI MHTErpana. BeluncineHue onpenenéHHOro HMHTErpaia Io
¢dopmyne Herotona-Jleitbnuna.

[IpumeHeHne wWHTErpajga A HAXOXKICHMA IUIOMIaAe IUlockux ¢Guryp U  0oO0bEMOB
F€OMETPUYECKHX TEJ.

[Ipumepsr pemennii  audPepeHIMATBHBIX  YpaBHEHUNA. MaTeMaTHYeCKOe MOJEITHMPOBAHNE
peabHBIX MPOLIECCOB ¢ MOMOIBIO AU(PepeHInaNbHBIX YPAaBHEHUI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIJYBJEHHBIA YPOBEHb) HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA



JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

c(OpPMHUPOBAHHOCTH T'PAXKIAHCKON MO3UIUU O0YUYaIOIIErocsi Kak aKTMBHOTO U OTBETCTBEHHOTO
YJieHa POCCUHCKOr0 OOIIECTBa, MPEACTABICHHWE O MAaTEMaTHYECKUX OCHOBaX ()YHKIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUU, MPOLEAYP T'Pa)kJaHCKOro odiiectBa (BBIOOPHI, OMPOCHI U JIPYTOe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU HMHCTHUTYTAMH B COOTBETCTBUU C UX (YHKIHUSIMH U
Ha3HA4YCHHEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OPMHUPOBAHHOCTh POCCHUICKON Tpa)XIAaHCKOW HIACHTUYHOCTH, YBAXKEHHS K MPOIUIOMY H
HACTOSIIEMY POCCHUMCKOM MaTeMaTHKH, LEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSIM POCCHICKUX
MaTE€MaTUKOB U POCCUHCKOM MaTE€MaTUYECKOW IIKOJIbI, UCIOIb30BAHUE ITUX JOCTUKEHUU B JIPYTUX
HayKaxX, TEXHOJIOTUSX, cpepax SKOHOMUKHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMA:

OCO3HAHHE AYXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapona, chOopMHUpPOBAHHOCTH HPABCTBEHHOIO
CO3HAaHMUsI, STUYECKOTO MOBEJICHHUS, CBA3AHHOTO C MIPAKTUYECKUM IIPUMEHEHUEM JOCTH)KEHUM HAyKu U
JESTENIbHOCTBIO YYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy1yIIEero;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOILEHUE K MHpPY, BKJIKOYAs 3CTETUKY MaTEMaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/lay, pEUICHUH, pacCyKIeHUI, BOCHPUUMYHMBOCTh K MAaTEMaTHYECKHUM acIeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uvecKkoro BOCIMTAHUSA:

c(OpMHUPOBAHHOCTh YMEHMSI MPUMEHATh MaTeMaTHYECKHE 3HAHUS B MHTEpecax 3J0pOBOTO U
6e3omacHoro o0pasa >KU3HU, OTBETCTBEHHOE OTHOILEHHE K CBOEMY 3/10pPOBbIO (3J0pPOBOE MHTAHHE,
cOaNaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, PEryispHas (pusudeckas aKTHBHOCTH), (pu3mueckoe
COBEPUIECHCTBOBAHUE MIPH 3aHITHUSIX CIOPTUBHO-03/J0POBUTEIBHON N€STEIbHOCTHIO;

6) Tpya0BOr0o BOCIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE LEHHOCTH TPYHOJOOUs, MHTEpPEC K PazIHuHbBIM cdepam
npohecCHOHANFHOM JESTENbHOCTH, CBS3aHHBIM C MaTeMaTUKOW U €€ MPHIOKEHUSIMU, yMEHHE
COBEpINIAaTh OCO3HAHHBIM BHIOOP Oynymier mpodeccuu U peaqu30BBIBATH COOCTBEHHBIC >KM3HEHHBIE
IUTaHbI, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHMUeCKOMYy OOpa30oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEW KM3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PEIIEHUMM MPAKTUUECKUX 3ajad
MaTeMaTUYeCKOW HaIlPaBJIECHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh ~ DJKOJIOTUYECKOM  KyJAbTYpbl, I[OHHUMaHHE  BIHUSHUS  COLHMAIBHO-
HKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMAIBHON CpeJibl, 0CO3HAHUE TI00aTbHOr0
XapakTepa SKOJOTHYECKUX MPOoOJIeM, OpPHEHTallMs Ha TPUMEHEHHWE MaTeMaTHYeCKUX 3HAHWH s
pelieHus 3a1a4 B 00J1acTU OKpYXKaroliei cpefibl, MJIaHUPOBAaHUE TIOCTYNKOB U OIIEHKH UX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPY>KAIOIIEN CPEIBI;

8) neHHOCTH HAYYHOI0 NO3HAHMA:

c(OPMHPOBAHHOCTh MHMPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HAayKH U OOILECTBEHHOW MpaKTUKHU, MOHMMAaHUE MaTEeMaTHYeCKONM HaykH Kak cepbl 4eToBeueCKOn
JIEATEIbHOCTH, ITANOB €€ pa3BUTUSA M 3HAYMMOCTH JUI Pa3BUTHS LUBUIU3ALMH, OBIIAJICHUE S3BIKOM
MaTeMaTUKd M MaTEeMaTHYECKOM KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MHpPA, TOTOBHOCTh
OCYILIECTBIIATh IPOEKTHYIO U HUCCIIEN0BATENBCKYIO IEATENBHOCTh UHANBUYaIbHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBePCAJIbHbIE YUeOHbIE NelCTBUS



ba3oBble Jlornyeckue 1ecTBUA:

BBISBJISITh M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYECKUX OOBEKTOB, MOHSATHH,
OTHOUICHMH MEeXAy TMOHATUAMH, (HOPMYIHUPOBATh OMNpPENEICHHUs] TOHSATHI, YCTaHABIMBAThH
CYILIECTBEHHBIH MpHU3HAK KiIacCU(UKALUKU, OCHOBAaHUS JJIsi OOOOLIEHUS M CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYIUPOBATH H MPEOOPa3OBBIBATh CYXKICHUS: YTBEPAUTCIBHBIC U
OTpHULATeNIbHbIC, eAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpEUHs B (haKTax, NaHHBIX,
HAOJNIOZCHUSAX M YTBEPXKIACHUSX, TMpejiaratb KPUTEPUU JUIsl BBISIBJICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JienaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W WHIYKTHUBHBIX
YMO3aKJIFOUCHHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTeIhCTBA MAaTEMaTUYECKUX YTBEPXKICHHU (MpsSMbIE U OT
MPOTUBHOTO), BHICTPAUBATh apTryMEHTAIUIO, IPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CYKJICHUS U BBIBObI;

BbIOUpaTh crmoco0 pemieHus y4eOHOH 3ahauu (CpaBHUBATh HECKOJIBKO BapHAaHTOB PELICHHS,
BbIOMpaTh HanboJee MOAXOISAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBare/bCKue AeiiCTBUS:

UCIIOJIb30BaTh BOMPOCHl KaK HCCIICIOBATCIILCKHI WHCTPYMEHT TIO3HAHUSA, (OPMYIUPOBATH
BONPOCH, (UKCHUPYIOLIME MPOTHBOpEYHe, MpodIeMy, yCTaHABIMBAaTh KMCKOMOE M JIaHHOE,
dbopMUpOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE,

MIPOBOJIUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE 110 YCTAHOBJICHUIO
OCOOEHHOCTEN MaTeMaTH4YeCKOTO OOBEKTa, SIBJICHUS, MPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMH, SIBJICHUSIMH, TTPOIIECCaMU;

CaMoOCTOSITeNbHO (popMyTHpoBaTh OOOOIIEHHS U BBIBOABI IO pe3yjibTaTaM MPOBEAEHHOTO
HAOJIOZICHUSI, MCCIEOBAHUs, OIEHUBATh JOCTOBEPHOCThH TIOJYyYEHHBIX pPE3YJIbTaTOB, BBHIBOJIOB U
0000111eHNI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCA, a TAK)KE BBIABUTATh MPEINOIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIATH JACPUIUTHI WH(OpPMAIMU, JAHHBIX, HEOOXOIUMBIX /JIs OTBETa HA BONMPOC W JJIA
pelIeHus 3a1a4H;

BbIOMpaTh ~ MHQOpPMAIMIO W3  HCTOYHMKOB  PA3IMYHBIX  THUIOB,  aHAJIW3UPOBATh,
CHUCTEMAaTHU3UPOBATh U UHTEPIIPETUPOBATH HHGOPMAIIHIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

CTPYKTYpUpPOBaTh WH(OpMAIKIO, MPEACTaBIATh €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH
rpaduvecku;

OIICHUBATh HAJEKHOCTh MH(POPMAIINH 110 CAMOCTOATEIHHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE A€l CTBHA

O0menue:

BOCIIPUHUMATh M (POPMYJIMNPOBATH CY>KJIEHHS B COOTBETCTBHHM C YCIOBUSMU U IIENSMHU OOILEHUS,
SCHO, TOYHO, TPAMOTHO BBIPaXaThb CBOIO TOUKY 3PEHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX, AaBaTh
HOSCHEHUs 10 X0y PElIeHUs 3a7a4l, KOMMEHTUPOBATh [TOJIyUYCHHBIH pe3ysbTar;

B XO0/€ OOCYXIEHHs 3aJaBaThb BOMNPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMbl, IpOOIeMbI,
pemiaeMoil 3amaud, BBICKA3bIBATh HJIEH, HAIlEJICHHbIE HAa IIOMCK pELICHMs, COMOCTAaBIISATH CBOU
CYXKJEHUSl C CYXKIEHUSAMH JpPYrMX Yy4YaCTHHUKOB JHajora, OOHapyXMBaThb pasMyle MU CXOJCTBO
NO3ULIKH, B KOPPEKTHOU opme (HOpMyIHUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;



INPEACTABIIATL PE3YJAbTAThl PEIICHMS 3aJayd, OJKCIEPUMEHTa, HUCCIEAOBAHMUS, IIPOEKTa,
CaMOCTOSITENIFHO BBIOMpaATh (hopMaT BBICTYIUICHHSA C YYETOM 3aad IMPE3eHTAlUMH U OCOOCHHOCTEH
ayIUTOPHHU.

PeryisiTuBHBIEe YHMBepcaibHble yueOHbIe AeiicTBUSA

Camoopranuszanus:

COCTaBJIATh IUIAH, AITOPUTM pELIEHHs 3a7ayd, BbIOUPATh CIOCOO peleHus ¢ Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpPOBaTb U KOPPEKTHPOBATh
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOJIb, SMOLMOHATBbHBII HHTEJIEKT:

BJIAJI€Th HABBIKAMU I103HABATEIbHOW pe(IEeKCHH KaK OCO3HAHUS COBEpPLIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX IPOLECCOB, UX Pe3yJabTaTOB, BIAAETh CIOCOOAMHM CAaMOIPOBEPKU, CaMOKOHTPOJIS
nporiecca 1 pe3ysbTara peieHus] MaTeMaTHIecKor 3a/1a4H;

NPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh TP PEIICHHH 3a]a4d, BHOCHUTb
KOPPEKTHBBI B JIEATEJIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLIEHUBATbh COOTBETCTBHUE PE3yJIbTaTa LEJIU U YCIOBUAM, OOBSACHATh MPUUYHUHBI TOCTUKEHUS UIIH
HEJIOCTHKCHHS PE3yJbTaTOB JAEATEILHOCTH, HAXOIUTh OMIMOKY, MaBaTh OLEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHasl 1eITeJIbHOCTh:

IOHUMaThb ¥ HCIOJb30BaTh IPEUMYILECTBA KOMAHJHOW M HMHIUBUAYAJIbHOW paboThl IpH
pemeHny y4eOHbIX 3a/1a4, MPUHUMATh 11eJTb COBMECTHOM JEATENbHOCTH, IJIAHUPOBATh OPTaHU3AIHIO
COBMECTHOHM PabOTHI, pacHpeAemsaTh BHIBI padoT, JOTOBapUBaThHCs, 00CYKIATh MPOIECC U Pe3ysbTaT
paboThl, 0000111aTh MHEHUS HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TpPYMNINOBBIX (opmax paboTbl (0OCYXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» ¥ UHBIE), BBITIOJIHITH CBOIO YacTh pabOTHl M KOOPAWHUPOBATH CBOW JEHCTBUS C IPYTUMHU
YJIeHAaMH KOMAaH/bI, OIICHMBAaTh KayeCTBO CBOETO BKJI3Ja B OOMIMI TPOIYKT IO KPHUTEPHSIM,
c(hOpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

MNPEIMETHBIE PE3YJIBTATHBI

K xoniy obydenus B 10 kjacce oOydaromuiics MOIyUUT CIAEAYIONINE TPEIMETHBIC PE3YIbTAThI
M0 OTJENBHBIM TeMaM pabouell MporpaMMbl yueOHOro Kypca «Anrebpa M Hadala MaTeMaTHYeCKOTO
aHaJImn3ay:

Yuciaa 1 BLIYUCTIECHUS:

CBOOOMHO OMEpPUPOBATh MOHATHUSAMH: pAlMOHAIBLHOE YHCIO, OECKOHEYHas MepuoauyYecKas
Ipo0Ob, MPOIEHTHI, UPPANMOHATHHOE YHCIIO, MHOXKECTBA PAI[MOHATBHBIX U JCHCTBUTEIBHBIX YHCEN,
MOAYJb AEUCTBUTEIBHOTO YHACIA;

MPUMEHATH JPOOH M TPOIEHTHI JIS PEIICHUS MPHUKIATHBIX 3a/lad M3 Pa3IHMYHBIX OTpaciiei
3HAHUU U pEAIbHOM )KU3HH;

NPUMEHSTh TMPUONMKEHHBIE BBIUMCICHUS, TpaBUIa OKPYIJICHHs, TPUKUIKY U OICHKY
pe3yJibTaTa BEIYMCIICHU;

CBOOOJIHO ONEPHPOBaTHh TOHATHEM: CTENEHb C IEJbIM IIOKa3aTelieM, HCIO0JIb30BaTh
NOAXOANIYI0 (OpMYy 3amUCH JEHCTBUTENBHBIX YHCENT IS PEIICHUS MPAKTUYECKUX 3a1ad |
MPEACTABIICHUS JAHHBIX

CBOOOJTHO OTIEpUPOBATH MOHATHEM: apU(METUUECKUI KOPEHb HATYPAIbHOU CTETICHH,

CBOOOJTHO OTIEpUPOBATH MOHATHEM: CTEMEHD C PAIMOHAILHBIM MTOKa3aTelIeM;

CBOOOMHO OMEpPUPOBaTh TOHATUAMHU: Jorapudm dYHuclIa, JECATUYHBIE U HATypajbHBIC
J0TapuQMmBbl;



CBOOOJTHO OIEpPUPOBATH MOHATUAMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHICHC YHCJIOBOTO
apryMeHrTa;

OIIEpUPOBATH NOHATHAMHU: APKCUHYC, ADKKOCUHYC M ApKTaHI'€HC YUCIOBOI'O apryMeEHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJTHO OIEPHPOBATH MOHATUSIMH: TOXIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCUIIBbHBIC
YPaBHEHHUS U ypaBHEHUS-CIIEJCTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

IPUMEHSATH Pa3IMyHble METO/IbI PEIICHUS PAMOHAIBHBIX U IPOOHO-PALMOHAIBHBIX YPaBHEHUH,
IIPUMEHATHh METOJl MUHTEPBAJIOB JUIsl PELICHUs] HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSMHU: MHOTOWIEH OT OJHOM NEPEMEHHOM, MHOTOWIEH C LEIBIMH
K03 puLreHTaM1, KOPHU MHOTOYJICHA, IPUMEHATH JIEJIEHHE MHOTOWIEHA Ha MHOTOYICH C OCTATKOM,
TteopeMy be3y u Teopemy Buera i pemienus 3anad;

CBOOOJIHO ONEpUpPOBaTh MOHATHSMU: CUCTEMA JIMHEHHBIX ypaBHEHUM, MaTpHIla, ONpPEAETUTENb
MaTpULbl 2 X 2 U ero reOMEeTpPUYECKUN CMBICI, UCIIOJIb30BaTh CBOMCTBA OIpeAenuTens 2 X 2 s
BBIUMCJIEHUSI €T0 3HAYEHUS], IPUMEHATh ONPEIEIUTENH )i PELICHUs CUCTEMbI JIMHEWHBIX YpaBHEHUH,
MOJZIEJIMPOBaTh pPEaJbHBIE CUTYallUH C IOMOIUBIO CHUCTEMBl JIMHEHHBIX YpPaBHEHWH, MCCIENO0BATh
IIOCTPOCHHBIE MOJEIN C IIOMOIIBIO MaTpull M OIpPENEIUTENEH, MHTEPIPETUPOBATh IOJYyYEHHBIN
pe3yJIbTarT;

MCII0JIb30BaTh CBOMCTBA JEHCTBUI ¢ KOPHIMMU JUIsl TpeoOpa30oBaHUsl BbIPaXKEHUI;

BBIINOJIHATH NIPEOOPA30BaHMs YUCIOBBIX BBIPAKEHUH, COAEpKALUX CTENEHH C PalMOHAIBLHBIM
II0Ka3aTeseM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMOB 1Jis IpeoOpa3oBaHus Jorapu(pMUUECKUX BbIPAKECHUH;

CBOOOJTHO ONEPUPOBATh MOHSATHIMH: MPpPAMOHAIBHBIC, MOKA3aTEeIbHBIE M JIOTapH(PMHUUYECKHE
YpaBHEHHUS, HAXOJIUTh HX PEIIEHUS C IOMOILBIO DPABHOCWIBHBIX MEPEXOJI0B WM OCYIIECTBIISA
IIPOBEPKY KOpHEIL;

IPUMEHSITh OCHOBHBIE TPUTOHOMETPUUECKHE bopMmyIb JUISL npeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAXKEHUN;

CBOOOJHO  ONEpUPOBATH  IMOHSATHEM: TPUTOHOMETPUYECKOE  ypaBHEHHE, IPHUMEHATH
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJIEIUPOBaTh pealibHble CUTYalluu Ha f3bIKE alreOpbl, COCTABIATh BBIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA I10 YCIIOBUIO 3a/1ayM, HCCIEA0BaTh IMOCTPOCHHBIE MOJIEIN C UCIOJIb30BaHUEM ammnapara
anreopsol.

DOyHKUUM U rpadpuku:

CBOOOJTHO OMEPUPOBATH MOHATUAMU: (QYHKIIUSA, CIIOCOOBI 3aJJaHus (PYHKIIMH, B3aUMHO OOpaTHbIE
byHKIMKM, KoMmo3uuus (yHKUuM, rpaduk (QyHKIHMH, BBIIOJIHATH 3JIEMEHTapHbIE NpeoOpazoBaHUs
rpadukoB QpyHKUINH;

CBOOOJTHO ONEPHPOBATH MOHATHAMM: 00JaCTh ONpPENEIEHUs] 1 MHOKECTBO 3HAUEHUH (PYHKIUH,
HYJIHM (QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: YETHBIE U HEUETHBIE (PYHKIMH, IEpUOANYECKHE (YHKIINH,
MPOMEXYTKM MOHOTOHHOCTH (YHKIMH, MaKCUMyMbl W MHUHHUMYMBbl (QYHKIHH, HauOoibliee u
HalMEHbIIIee 3HaueHUe (PYHKIIMH HA IIPOMEXKYTKE;

CBOOOJHO ONEpUpPOBATh MOHATUSAMH: CTENeHHas (QYHKIMA C HATypalbHbBIM U  LEJBIM
nokasareseM, rpaduk CTeneHHON (QyHKIMM C HATypaJIbHbIM M LIEJIbIM ITOKa3aTesieM, Tpapuk KOpHs N-
Ol CTeNeH! KaK (pyHKIUU 0OpaTHOHN CTENEHU C HaTypallbHBIM I0Ka3aTeNIeM;

OIIEpPUPOBATH MOHATUSAMU: JUHEHHAs, KBaApAaTUYHAS U APOOHO-THHEHHAs QYHKIIUH, BBITOTHATH
3IIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPaPHKOB;

CBOOOJHO OIEpPUPOBaTh MOHATUAMU: IIOKa3zaTelbHas W Jorapudmuyeckas QYHKIHH, HX
CBOMCTBA U rpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pELLICHHs YpaBHEHUI;

CBOOOJHO OMNEpUPOBATH MOHATUSAMH: TPUTOHOMETPUYECKas OKPYKHOCTb, OIpeaesieHHe
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;



UCIIOJIb30BaTh TpapuKu PYHKIUH A7 MCCIeI0BaHMS IPOLIECCOB U 3aBUCUMOCTEH MPH pEIICHUH
3aJa4 U3 JAPYrHX y4eOHBIX NPEIMETOB U peallbHOW >KM3HHM, BBIpaXKaTh (popMylamMH 3aBHCHMOCTH
MEXy BEINYMHAMY;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJTHO ONEpPHPOBATh MOHATUSMH: apUPMeTHdYecKas W TEOMETPHUECKas IMPOrpeccus,
0eCKOHEUHO YOBIBAIOIIAs TE€OMETpUYECKas IMPOTPECcCHsi, JUHEHHBI M SKCIOHEHLIUANbHBIA PpOCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IIPECTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUH IS PELICHMS] PEAJIbHBIX 3a/1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOJTHO OIIEpUpPOBaTh  IOHATUSIMHU: [I0CJIEI0BATENbHOCTb, CIocoOBl  3a/1aHUs
[I0CJIEZI0BATEIbHOCTEN, MOHOTOHHBIE WU OrPAHUYEHHBIE I10CJIEI0BATEIbHOCTH, IIOHUMAaTh OCHOBBI
3apOXKIEHUS] MaTEMAaTHYECKOT0 aHaIM3a KaK aHalInu3a OECKOHEUYHO MallbIX;

CBOOOJHO OIEpPUPOBATH MOHATUAMU: HENpEpbIBHbIE (YHKLUU, TOYKU paspbiBa rpaduka
¢byHKIMH, acCHMOTOTH Tpaduka GyHKIHIH;

CBOOOJHO ONEPUPOBATH MOHATUEM: (DYHKIUS, HEIPEPBIBHASI HA OTPE3KE, IPUMEHITh CBOMCTBA
HeNpepbIBHbIX (QYHKIMHA AJIs pelieHus 3a/1a4;

CBOOOJIHO ONEpUPOBATh MOHATUSAMMU: IE€pBast U BTOpasi MPOU3BOJHbIE (YHKIIMHU, KacaTelbHas K
rpaduky GyHKINU;

BBIUNCIIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YaCTHOTO M KOMIO3MLMM ABYX (PYHKIMMH,
3HAThH MPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHIA,

UCII0JIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI IPOU3BOJHOM JUIsl peLIeHHs 3a1au.

MuoxxecTBa M JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEPALIMK HaJl MHOXKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXECTBEHHBIN ammapar Uil ONMCAHUS PealbHBIX IPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 33]a4 U3 APYIHX y4eOHBIX PEIMETOB;

CBOOOJTHO ONEpUpOBaTh MOHATHSIMMU: ONpEeNeHHEe, TEOpeMa, ypaBHEHHE-CIIeICTBHE, CBOMCTBO
MaTeMaTU4eCKOro 00BbEKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIE YPAaBHEHUS U HEPaBEHCTBA.

K xonuy o0yuenus B 11 kJacce oOyyarounuiics MOJyduT CiAeAyOUINe IpeIMETHbIE PE3YIbTaThl
10 OT/ENbHBIM TeMaM pabodyell mporpaMmbl yueOHOro Kypca «Ajiredpa M Hayala MaTeMaTHYECKOTO
aHaJIN3a»:

Yuciia M BbIYMCIICHUS:

CBOOOJHO ONEPUPOBATh MOHATUSAMU: HATYPAJIBLHOE U 1I€JI0€ YUCIIO, MHOKECTBA HAaTypaJIbHBIX U
LEJIBIX YUCEJI, UCTIOIB30BaTh NMpU3HAKKU aeinumocTty 1ensix yucen, HOJl m HOK HaTypasibHbBIX uncen
JUIsl pELIEHUs 3a]1a4, IPUMEHATh anroput™ EBknuaa;

CBOOOJHO ONEpPUpPOBaTh MOHITHEM OCTAaTKa MO MOJIYJIO, 3alHChIBaTh HATypajbHbIE yuCia B
Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHSAMU: KOMIUIEKCHOE YUCIO M MHOXKECTBO KOMIUIEKCHBIX YHCE,
NPECTaBIATh KOMIUIEKCHBIE YMCIa B alreOpandeckod M TPUTOHOMETpUUYECKON (opMme, BBIIOIHATH
apu@meTHyecKre ornepanui ¢ HUMU U U300pakaTh Ha KOOPAMHATHON MIIOCKOCTH.

YpaBHeHUsI M HEPABEHCTBA:

CBOOOJTHO ONEpUpPOBaTh MOHATHSIMU: MPpPALMOHANIbHBIE, MOKa3aTeJIbHbIE U JIOTapu(pMHUUYECKHe
HEPABEHCTBA, HAXOAUTh UX PEUICHHSI C TOMOLIbI0 PABHOCUIIBHBIX I1EPEXO/I0B;

OCYILECTBIISATH OTOOP KOPHEH MPH pEeIIeHNH TPUTOHOMETPUUYECKOIO YPaBHEHNUS;

CBOOOJHO ~ ONEpPUPOBATH  IOHATHEM  TPUTOHOMETPUUYECKOE  HEPABEHCTBO, IPHUMEHSTbH
HEo0XouMbIe (POPMYIIBI TS PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: CHCTEMa M COBOKYMHOCTh YpPaBHEHHH U HEPaBEHCTB,
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIEACTBHS, HaXOAWTh DPEIICHUS CUCTEMBI M COBOKYIHOCTEU
paLMOHATIBHBIX, UPPALIMOHAIBHBIX, IOKA3aTENIbHBIX U JOrapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB;

pemiatb  palMoOHAIbHBIE, HUppalMOHAIbHBIC,  IOKa3aTelbHbIE, JorapupMUUYECKUe U
TPUTOHOMETPUYECKHUE YPABHEHUS U HEPABEHCTBA, COAEPKAIINE MOLYJIA U TTapaMeTphl;



OPUMEHATHh Tpaduyeckue METOMAbl JUIA PelieHHs] YpaBHEHHM W HEpaBEHCTB, a TAaKXKe 3a/1ay ¢
napaMeTpamy;

MOJIEJIUPOBaTh peajlbHble CUTYallUU Ha fA3bIKE alreOpbl, COCTaBIATh BbIPAKECHUS, YPaBHEHUS,
HEPABEHCTBA M HUX CHCTEMBl II0 YCJIOBHMIO 3aJaud, HCCIENOBATh IIOCTPOCHHBIE MOJIEIH C
UCIIOJIb30BaHUEM ammnapaTa ainredpbl, HHTEPIPETUPOBATH MOJIYUYECHHBIN pe3ybTar.

DyHKIUHA U ITPaPUKH:

CTPOUTH I'paMKU KOMITO3ULIMH (DYHKIMI ¢ TOMOILBIO 3JIEMEHTAPHOI'O UCCIIEI0BAaHHSI U CBOMCTB
KOMIIO3ULIUH JIBYX (PYHKLIUH;

CTPOUTH T€OMETpHUECKUEe 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUUECKUX (DYHKITHIA;

IPUMEHATh QYHKIMHU U1 MOAEITUPOBAHUS U UCCIEOBAHUS PEAJIbHBIX IPOLIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

UCTIOJIB30BaTh MPOU3BOIHYIO JIJIsl HCCIIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXOJUTh HanOOJIbIIIee U HANMEHbIIIee 3HaUeHHs (DYHKIIMH HENPEPHIBHON Ha OTPE3KE;

MCIIOJIb30BaTh IIPOU3BOJHYIO JUIS HaXOXKIEHUS HAWIYYIIEro PELIEHUs B MPHUKIAIHBIX, B TOM
quCclie COLMAIbHO-DKOHOMUYECKHUX, 3ajadax, [Ulsl ONPEIEJICHHs CKOPOCTHM M YCKOpPEHHs Ipoliecca,
3aJJaHHOTO (POPMYJION MK TpaPUKOM;

CBOOOZHO ONEpPUPOBATh MNOHITUSIMM: IEPBOOOpa3Has, ONpPENENEHHBI HHTErpan, HaXOIWUTh
nepBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIMU M BBIYUCIATH HHTETpa 1mo popmyne Herotona-JleiiOHuma;

HaXOJUTh IJIOUIA]IU MJIOCKUX (UTYp U 0OBEMBI T € IOMOILIBIO HHTErpaa;

UMETh TPEACTABIECHUE O MaTEMaTHYECKOM MOJCIMPOBAHUM HA IIPUMEPE COCTABIICHUS
muddepeHIMATEHBIX YPaBHEHHUI,

pemath OpPUKIATHBIE 3a7aud, B TOM 4YHCIIE COLUAIbHO-3KOHOMHYECKOTO U (PU3MUYECKOTO
Xapakrepa, CpeICTBaMH MaTEMATUYECKOI0 aHaAJIN3a.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsun4yecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHO0K€eCTBO JIeHCTBUTEIBHBIX YUCEIL.
1 MHuorounensl. PanmonanbHbie ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
L[eJIBIM TIOKa3aTesieM
3 ApudpmeTrueckuil KOpeHb N-0i CTENEHHU. 15 1
HppaumonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkuus. [lokasarenbHble 10 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuveckne BRIpaKEHUS U 2 1
YpaBHEHHS
[TocnenoBaTenbHOCTH U POTPECCHH 10
Henpepesabie ynkiuu. [IponszBoanas 20
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanne QyHKIMI ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpAI 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKIIHIMA. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WpparnmonanbHbIe, TOKA3aTEIBHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KomriekcHbie dncia 10
HarypanbHble u nensle yucna 10
CucTeMBbl palroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3aza4yu ¢ mapaMmeTpamu 16 1
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 16 5
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




KajiennapHo — remaTuyeckoe IJIaHUPOBaHUe
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBo
JacoB

JMara usyyenus

IJIaH

dakr

MHOk€eCTBO, OIepaluy HaJl
MHOKECTBAMHU 1 MX CBOMCTBA

Huarpammsbl Ditnepa-Benna

IIpuMeHeHne TeOpETUKO-
MHO>KE€CTBEHHOI0 armnapara Juis
peleHus 3a1a4

ParnmmonansHabIe yncaa.
O6I>IKHOBCHHI)I€ U OJCCATUYHBIC
IpoOH, TIPOIIEHTHI, 0ECKOHCYHBIC
MIEPUOIUYECKHE TpoOH

PanumonannHBIC YKCIA.
O6I>IKHOBCHHI)I€ U OCCATUYHBIC
IpoOH, TIPOIIEHTHI, OECKOHCYHBIC
MePUOANYECKHE Tpodu

ITpumenenue apoOeil 1 NPOLEHTOB
JUISL peIeHUs IPUKIIAHBIX 3a/1a4
ITpumenenue apoOeil 1 NPOLEHTOB
JUTSl pelleHus IPUKIIaHBIX 3a1a4

JlelicTBUTENbHBIC YHCTIA.
PanmonanbsHble 1 HppallMOHATIBHBIE
yucia

10

Apudmerrueckue ornepaum ¢
)IGfICTBI/IT@J'IIaHBIMI/I qucjiaMu

Monaynb JEMCTBUTENBHOTO YUCIIA U
€ro CBOICTBa

11

[TpuOnmxEHHBIE BBIYUCIICHUS,
MIpaBUJIa OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3yJIbTaTa BBIYUCICHUI

12

OcHOBHEBIE METO/bI pCHICHUSA LCIIbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U

HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEUICHHUS LETbIX U
JIpOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U

HEPaBEHCTB

14

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U

HEPaBEHCTB




15

16

17

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrOWwI€Ha Ha MHOTOWIEH
¢ ocratkoM. Teopema besy

MHorouseHs! ¢ HeIbIMHA
kodurmentamu. Teopema Buera
Pemenue cucrem JIMHERHBIX
YpaBHEHUU

18

19

20

21

Pemmenue cucreM TMHENHBIX
YpaBHEHUU

Marpuiia cucTeMbl JTUHEUHBIX
ypaBHeHul. Onpenenurens MaTpULIbl
22, ero reOMETpPUYECKUIN CMBICI U
CBOICTBA; BRIYMCIICHUE €0 3HAUCHHS

Onpenenurtenb MaTpUILLI 2X2, €ro
F€OMETPUUYECKHI CMBICT ¥ CBOMCTBA;
BBIYHCIIEHHE €0 3HAUCHUS

[Ipumenenue onpenenuTens st
peLeHHs CUCTEMBbI TMHEHHBIX
ypaBHEHUH

22

Pemenue nmpukinaaHex 3amay ¢
TTOMOIITBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

23

24

25

26

Pemenne npukitagHeIx 3a1a4 C
ITOMOIIBIO CUCTEMBI JINHEWHBIX
YpaBHEHUU

KonTponpHas pabora:
"PanronanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBbI JIMHEHHBIX
ypaBHeHUH"

@OyHKIMA, cIOCOOBI 3aJaHHS
¢ynkuuu. Bzaumao obpaTHbie
¢bynkunu. Kommnosumus ¢GyHkuuii
I'paduk pynkunu. dnemMeHTapHbIe
npeoOpa3oBanus rpaguKoB QyHKIMN

27

OO6macTh onpeesieHust © MHOKXECTBO
3HaueHul pynkuuu. Hynu pyHkumm.
ITpomesxyTKM 3HAaK MOCTOSIHCTBA

28

UYérHble 1 HeYETHBIE PYHKITHH.
[Tepuoanueckue GHyHKIIUH.
[IpoMexkyTKM MOHOTOHHOCTH

byHKIAH

29

MakcuMyMBbl U MUHUMYMBI (DYHKIIHH.
HauOoJibliiee 1 HauUMeEHbILIEE




3Ha4YeHHEe PYHKLIUHU HA IPOMEKYTKE

30

Jluneiinas, KBaApaTuyHas U JpoOHO-
nuHerHas GyHKITIU

31

32

33

DeMeHTapHOE UCCIIeIOBAHUE U
MOCTpOEHHE TPadUKOB ITUX QYHKINUN

DneMeHTapHOE HCCIICI0BAaHNE U
MOCTpOeHHE TPadUKOB ITUX QYHKIUN

CTelleHs ¢ LeIbIM ITI0Ka3aTeIEM.
bunom Herotrona

34

35

36

CreneHsn C 1EJIBIM IT0Ka3aTeIEM.
bunom HeroTona

CrenenHast GyHKIIUS C HATypaIbHBIM
U 1IeJIbIM ToKa3ateneM. E€ cBoiicTBa u
rpadux

KonTponbnas pabora: "Crenennas
¢bynkmus. E€ croiictBa u rpaduk”

37

Apudmernuecknii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA

38

39

Apudmernueckuit KOpeHb
HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA
ITpeoOpa3oBaHus YUCIOBBIX
BBIPAXKECHUM, COAEPIKALUX CTEIICHU U
KOpHU

40

[TpeoOpazoBanHms YUCITOBBIX
BBIpXKEHUH, COIepKAIINX CTETIEHU U
KOpHH

41

[TpeoOpazoBanHus YUCITOBBIX
BBIpOKEHUH, COIePKAIINX CTCIICHU U
KOPHH

42

43

44

WpparnnonanbHble ypaBHEHHUS.
OcCHOBHBIE METOBI PELICHUS
UppalMOHATIBHBIX YpaBHEHUI

HppaunoHansHble ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
UppalMoOHABHBIX YPAaBHEHHH

HppaunoHanbHble ypaBHEHHUS.

OCHOBHBIE METOABI PELLIEHUS
HUPPALMOHAIIBHBIX YPABHEHUN

45

PaBHOCHIIbHBIE TTIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

46

PaBHOCHIIBHBIE IEPEXOBI B PELIEHUH
UPPalMOHAIBHBIX YPaBHEHUI




47

48

PaBHOCHUIIBHBIE IIEPEXO/BI B PELICHUN
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIbHBIE TIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI

49

CoiicTBa u rpaduk KOpHS N-0if
CTETEeHH KaK (PYHKIIUN 0OpaTHOM
CTENECHHU C HAaTypaJIbHBIM ITOKa3aTeIeM

50

51

52

CoiicTBa u rpaduk KOpHs N-0if
CTETeHH KaK (PYHKIUH 0OpaTHOM
CTENEHU C HATYPAJIbHBIM [10Ka3aTeIeM
KonTponbnas pabora: "CBoiicTBa u
rpaduK KOpHS N-OW CTETICHH.
WppanmonansHble ypaBHeHUA"

CreneHs ¢ panrOHaJIbHBIM
IokasaTeJieM M €€ CBOMCTBA

53

Crenens ¢ palliOHATBHBIM
IIOKa3arelieM U €€ CBOMCTBA

54

55

CreneHb ¢ pallMOHAIbHBIM
mokasaTejieM U €€ CBOUCTBA

[Toka3zarenbHast QyHKIMS, €€
CBOMCTBaA U rpaduK

56

Hcnonb3oBanue rpaduka GyHKIUN
JUISl pEeLIEHUs] YpaBHEHUN

57

58

Hcnonb3oBanue rpaduka GyHKIUN
JUISl pEeLIEHUs] YpaBHEHUN
[Toka3zaTenbHblE YypaBHEHUS.

OcHoBHbBIE METOJbI pCHICHUS
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

59

[TokazaTenbHble ypaBHEHUS.
OCHOBHBIE METOABI PELLIEHUS
[I0KAa3aTeIbHBIX YPABHEHUN

60

[TokazaTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELICHUS
MTOKA3aTENbHBIX YPAaBHEHUI

61

KonTponpHas padora:
"[MokazaTenpHas QyHKIIHS.
[TokazatenbHble ypaBHEHHS"

62

Jlorapudm uucna. ColicTBa
norapudpma

63

Jlorapudm uucna. CBoiicTBa
norapudpma

64

Jlorapudm uucna. CBoiicTBa




norapudpma

HCCHTI/I‘IHBIC " HaTypaJIbHbIC

65
sorapudmpl

66 JlecsiTHuHBIC U HATYpATIbHBIE
norapupmbl

67 [IpeobOpazoBanHue BhIpAXKEHUH,
CoZIep KaLIHX JIOTapU(MBI

68 [IpeoOpazoBanue BhIpaXKEHUH,
coJiep>Kalux Jorapudmol

69 [IpeoOpazoBaHue BEIpAXKCHUH,
COZIepIKAIHX JIOTapU(MBI

70 Jlorapudmuueckas GyHkuus, eé
CBOICTBa U Trpaduk

71 Jlorapudmuueckas GyHkuus, eé
CBOICTBa U Trpaduk

79 Hcnonp3oBanue rpaduka GyHKIuN
JUISL pEUIEHUs YPaBHEHU I

73 Hcnons3oBanue rpaduka GyHKIUN
JUIS pellieHus] ypaBHEHU N
Jlorapudmuueckne ypaBHEHHS.

74 OCHOBHBIE METOABI PELLIEHUS
Jnorapu(MUUECKUX ypaBHEHUI
Jlorapudmuueckne ypaBHEHHS.

75 OcCHOBHBIE METO/BI PELICHUS
norapuMUYECKUX ypaBHEHUI
Jlorapudmuueckue ypaBHEHHS.

76 OCHOBHBIE METOBI PEIICHUS
Jorapu(PMUIECKUX ypaBHCHHUM

77 PaBHOCHUIIbHBIE TIEPEXOBI B PEIICHUH
norapuMUYECKUX ypaBHEHUI

78 PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
norapuMUYECKUX ypaBHEHUI
KonTponbHas pabora:

79 "Jlorapudmudaeckas GyHKITHS.
Jlorapudmuueckue ypaBHeHHs"

80 CuHyc, KOCUHYC, TAaHTE€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

81 CuHnyc, KOCUHYC, TAHT€HC U
KOTaHTE€HC YHCIIOBOTO apryMEeHTa

82 ApKcUHYC, apKKOCHHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apDKKOCHHYC U apKTaHT€HC




YUCIIOBOT'O apryMEHTa

Tpuronomerpuyeckasi OKpy>XKHOCTb,

84 onpe/ielIeHUE TPUTOHOMETPUUECKHUX
(GYHKIHH YUCIIOBOTO apryMEeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,

85 oTpeJiesIeHUe TPUTOHOMETPUYECKHIX
(GYHKIHH YMCIIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUUECKHE
bopmyIbl

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIibl

a8 OCHOBHBIE TPUTOHOMETPUIECKHE
dhopMyIibL

89 OCHOBHBIE TPUTOHOMETPUIECKHE
bopmyIbl

90 [IpeobpaszoBanue
TPUTOHOMETPHUYECKUX BhIPAKCHHI

01 [IpeobOpaszoBanue
TPUTOHOMETPHYECKHUX BBIPAKECHUN

92 [IpeoOpa3zoBanue
TPUTOHOMETPUYCCKHUX BBIPAKCHUN

93 [Ipeobpa3zoBanue
TPUTOHOMETPHYECKHUX BBIPAXKECHUN

94 Perrenne TpUroHOMETPHUUECKUX
ypaBHEHUH

95 Perrenne TpUroHOMETPHUUECKUX
YpaBHEHUU

96 Perienue TpUroHOMETpHUUECKUX
ypaBHEHUH

97 Perrenne TpUroHOMETpHUYECKUX
YpaBHEHUI

08 Pemrenne TpuroHOMETpHUYECKUX
YpaBHEHUI

99 Perienue TpUroHOMETpHUUECKUX
ypaBHEHUU

100 Perrenne TpUroHOMETpHUYECKUX
YpaBHEHUU
Konrponbnas padora:

101 "TpuUroHOMETPUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKHE YpaBHEHUS"

102 ITocneqoBaTenBLHOCTH, CIIOCOOBI

3aJaHus HOCHCﬂOBaTeHBHOCTeﬁ.




Mertox MareMaTUYECKOM HHIYKLIIMU

MOHOTOHHBIE U OI'paHUYCHHBIC

103 rmocJenoBaTeabHOCTH. McTopus
aHayin3a 0ECKOHEYHO MaJlbIX

104 Apudmernueckas Iporpeccust

105 I'eomeTpuueckas nmporpeccust

106 Bbeckoneuno yObIBaromas
reoMeTpuyecKas mporpeccus

107 CymMma 6eckoHeuHO yObIBaroImei
Tr€OMETPUYECKON ITPOTPECCUU
JInHENHbBIH U DKCIOHEHIIMAIbHBIA

108 poct. Hucno e. DopMyiia CIOKHBIX
MIPOLIEHTOB
JIMHEWHBIN 1 YKCIIOHEHIINAILHBIN

109 poct. Hucno e. DopMyiia CIOKHBIX
MIPOLIEHTOB
Hcnons3oBanue nporpeccuu 1uist

110 pellIeHns peabHbIX 3a7a4
MIPUKJIAIHOTO XapaKkTepa
KonTponsHas pabora:

111 "[TociieqoBaTEILHOCTH U
nporpeccun’

112 HenpepriBHble GYHKITNN U UX
CBOMCTBA

113 Touka pa3pbiBa. ACUMIITOTHI
rpaduKoB PyHKIIHIA

114 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX Ha
OTpE3Ke

116 MeTo1 THTEPBAJIOB JUISl PEIICHHUS
HEPaBEHCTB

117 MeTo1 MTHTEPBAJIOB JUISl PEIICHHUS
HEPABCHCTB

118 MeTo MHTEPBAJIOB ISl PEIICHUS
HEPaBEHCTB

119 [IpumeHeHne cBOMCTB HEMPEPHIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

120 [IpumeHeHne cBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 petieHus 3a1a4y

121 [TepBas u BTOpasi NpOU3BOIHEBIE

byHKIIUU




Onpenenenne, reOMETPUIECKUI

122 . 1
CMBICIT TIPOU3BOTHON

123 OHpGILCJ‘ICHHf, (bU3UYECKU CMBICIT 1
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpauKy 1
byHKIIUN

125 VYpaBHeHHE KacaTeTbHOU K TpauKy 1
byHKIIUN

126 HpOI/I3B(1,I[HBIC AJIEMEHTaPHBIX 1
byHKIMHA

127 HpomB(zz{HHe AJIEMEHTAPHBIX 1
byHKIUH

128 [IpousBoHas CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO ¥ KOMITO3UIMH (QyHKIIUH

129 [IpousBoHas CyMMBI, TPOU3BEACHHUS, 1
YaCTHOTO M KOMITO3ULIUU (YHKITUI

130 [Tpou3BoaHast CyMMBI, TPOU3BEICHHS, 1
YaCTHOTO ¥ KOMITO3UIMH (QyHKIUH

131 'I'<OHTpOJ'ILHa}I I')'a60Ta: 1

IIpousBoaHas

[ToBTOpenue, 06001IeHNE,

132 CUCTEMaTHU3allis 3HAHUI: 1
"VpaBHeHus"

133 [ToBTOpenue, o6o0IIEHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"

134 Wrorosas koHTpoJsibHAs paboTa

135 HToroBast KOHTpoJbHAsA paboTa

136 [ToBTOpEHME, 0606IH€HI:IC, 1
cHCTEeMaTH3aIus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME




11 KUIIACC

Ne
n/n

Tema ypoka

[IpuMeHeHne NpoOu3BOJHON K
UccleIoBaHUI0 (PyHKIMM Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

KoanuyecTBo
JacoB

Jdara nzyyeHus

IIaH

dakr

[IpuMeHeHne NpoOU3BOJHOM K
WCCIICIOBAaHMIO (DYHKIIHI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[IpuMeHeHne Npon3BOJHON K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K

UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio PyHKINH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

10

Haxoxnaenue HaubobI1ero u
HAaMMEHBIIETO 3HAYCHUST HeTPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

HaxoxxneHne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

Haxoxxnenne HanOoIbIIero u
HAaMMEHBIIETO 3HaYEeHUs HETIPEPHIBHOM
(GyHKIIMU Ha OTpe3Ke

Haxoxnaenue HaubobI1ero u
HaMMEHBIIETO 3HaYeHUs] HeTPEPhIBHOM
(GyHKIIMU Ha OTpe3Ke

11

Haxoxnenue HanOOoJIbIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GyHKIIUM Ha OTpe3Ke

12

Haxoxnaenne HaubombIIero u
HAaMMEHBIIETO 3HAYCHUST HETIPEPHIBHOM
(GbyHKIIMH Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM IS




HaxXOXJACHUA HAWMJITYUIICTO pCIICHUS B
MPUKIAAHBIX 3aa4ax

[Ipumenenue npou3BOIHOMN IS

14 HaxO0’KJICHUSI HAMJTYYIIEro PEIICHUS B
MIPUKJIAIHBIX 3a7a9ax
[Ipumenenue npou3BOIHOMN IS

15 OTpe/ieNICHUs] CKOPOCTH U YCKOPEHUS
rporecca, 3a1aHHOTro GopMyJIOi UITn
rpaduxom
[IpuMeHeHne pON3BOIHOMN IS

16 oTpesieNIeHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOopMYIIOi UITN
rpadgukom

17 Kommosutust ¢yHKImi

18 Komnosurus ¢yHkimit

19 Kommosutust ¢yHKImi

20 I'eomeTpuueckue oOpas3sl ypaBHEHU Ha
KOOPJAMHATHOW IMIOCKOCTH

21 I'eomeTpuueckue o0pa3sl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

29 KonTponbnas padora: "UccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [TepBooOpazHas, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBooOpasHbIie dNeMEeHTapHBIX QYHKITUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[TpaBuna HaXOXKIEHUS IEPBOOOPAZHBIX

26 HNuterpan. ['eomeTpruyeckuil CMbICT
WHTEerpaja

97 Brruncnenue onpenenéHHOro HHTerpaa
o ¢opmyne HproTona-JleiiOuua

28 Beruucnenue onpenenéHHoro HHTerpana
o gopmysne HoroTona-JIeiiOnuna

29 [IpuMmeHeHne nHTerpaia i HaXOXKACHUS
IO e TIIIOCKUX PUTyp

30 [IpuMmeHeHne uHTerpaa i HaX0XKACHUS
00BbEMOB reOMETPUIYECKHX TET

31 [Tpumeps permenuit auddepeHImaiIbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHIraIbHbIX

32 .
YpaBHCHHIA
MatemaTtuueckoe MOJEIUPOBAHHE

33 peaTbHBIX MPOIIECCOB C MTOMOIIBIO
muddepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpaduKH

37 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

38 Tpuronomerpuyeckue QyHKIHH, UX
CBOWCTBA U TpaduKH

39 Tpuronomerpuyeckue GyHKINH, UX
CBOWCTBA U TpaduKH
OT60p KOpHEI TPUTOHOMETPHUUECKUX

40 yYpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKUX

41 YPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHIX

42 YpaBHEHU C IOMOIIIbIO
TPUTOHOMETPUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

43 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

44 Pemenne TpuroHoMeTprudecKux
HEPABEHCTB

45 Pemenue TpUroHOMeTpUYECKHX
HEPABCHCTB

46 Pemenne TpuroHoMeTprudecKux
HEPABCHCTB

47 Pemenne TpuroHoMeTprudecKux
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUUIECKUX (DYHKITHM.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS




IMMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHEBIE MCTOJbI pCHICHUS

>0 [I0Ka3aTeJIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHbBIE METO/IbI PEeILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

56 OCHOBHbBIE METO/1bI PEeILICHUS
JorapupMUUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEILICHUS
MppaMOHALHBIX HEPABEHCTB

58 OCHOBHbBIE METO/IbI peILIeHUs
MppaIMOHATLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEeILICHUS
UppaloHaIbHBIX HEPABEHCTB

60 OCHOBHBIE METOJIbI PEIICHUS
MppaIMOHALHBIX HEPABEHCTB

61 I'paduueckue MeTo bl peLeHus
MppaIMOHAEHBIX YPaBHEHHHA

62 I'paduueckue MeTo bl peLIeHus
UppaloHaAIbHBIX YPaBHEHHH

63 I'paduueckue METOIBI peLICHNUS
ITOKA3aTEeIbHBIX YPAaBHEHUI

64 I'paduueckue MeTO bl peLIeHUs
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTOIbI peLIeHUs
JorapupMHUUECKUX YpaBHEHUN

66 I'paduueckue METOIBI peIICHUS
Jorapu(MUUECKUX HEPABEHCTB

67 I'paduueckue MeTO bl peLIeHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'paduueckue METObI PELICHUS

68 MOKa3aTeJIbHBIX U JIOTapu(HMUIECKUX

YpaBHEHUH




I'padmueckue MeToAbI perieHUs

69 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU
I'padpuueckue MeTo bl peLIeHus

70 MOKa3aTeIbHBIX U JIOTapu(YPMUIECKUX
HEPaBEHCTB
I'paduueckue MeTo bl peLIeHus

71 MOKa3aTEeIbHBIX U JIOTAPU(PMUUECKUX
HEpPaBEHCTB
KonTponbnas padora: "UppannonanbHele,

72 MOKa3aTeabHbIC U IoTapu(MUuecKue
HepaBeHCTBA"
KomrmiekcHele uncna. AnreOpanyeckas u

73 TPUTOHOMETpHUYECKask POPMBI 3aruch
KOMILJIEKCHOT'O YHCIIa
KomruiexcHele uncna. AnreOpanydeckas u

74 TPUTOHOMETpHYECKasi POPMBI 3aruch
KOMILIEKCHOTO YHCIIa

75 Apudmernueckue onepanuu ¢
KOMIUJIEKCHBIMU YU CJIaMU

76 Apudmerrueckue onepanum ¢
KOMILJIEKCHBIMU YU CJIaMHU

77 N300paxeHne KOMITJIEKCHBIX YHCE Ha
KOOPJMHATHOW TIOCKOCTH

78 N300pakeHre KOMIUIEKCHBIX YMCell Ha
KOOP/AMHATHOH MJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oi ctenenu
13 KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YHCITa
[IpuMeHeHre KOMIIEKCHBIX YHCeN JUIs

81 peteHust GU3NYECKUX U reOMETPUIECKUX
3a1a4

82 KontponbHas padora: "KomriuiekcHbie
yucna"

83 HartypanbHble 1 1ienbie uncia

84 Harypanbnble u nensie yucna

85 [IpuMeHeHne NPU3HAKOB 1ETUMOCTH
LEJIBIX YHCell

86 [TpumMeHeHre TPU3HAKOB IETUMOCTH

TOEJIbIX YUCEIT




87

88

89

[IpuMeHeHue NMpU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

[IpuMeHeHne NMPU3HAKOB ACITUMOCTH
mensix yncen: HOJL u HOK
[IpuMeHeHue MPU3HAKOB ACIUMOCTH
LIEJIBIX YMCEJI: OCTATKH 110 MOJIYITFO

90

91

92

[IpumeHeHne NpU3HAKOB AETUMOCTU
LEJIBIX YHCEJI: OCTATKU 110 MOAYJIIO
IIpuMeHeHMe NPU3HAKOB 1ETUMOCTH

LCJIbIX YHUCCII: AJITOPHUTM EBKHI/I,Z[a JJIA
pelICHUA 3a4a4 B LEJIbIX YHUCJIaX

Kontponbnas padota: "Teopus menbix
yucen"

93

Cucrema ¥ COBOKYIHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

94

95

96

Cucrema ¥ COBOKYIIHOCTh YpaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI-
CIIE/ICTBHS

OCHOBHBIE METO/IbI PELIEHUS CUCTEM U
COBOKYITHOCTEM palliOHAIbHbBIX
YpaBHEHUU

OcHoBHbBIC METOJbI pCHICHUSA CUCTEM U

COBOKYITHOCTEW UppaliOHAIBHBIX
ypaBHEHUH

97

OCHOBHBIE METO/BI PELIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX
ypaBHEHUH

98

99

100

101

OcHOBHEBIE METOJbI pCHICHUSA CUCTEM U
COBOKYITHOCTEH MOKa3aTEIbHBIX
YpaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(MUUECKUX
YpaBHEHUI

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(hMUUIECKUX
ypaBHEHUH

[IpuMeHeHne cucTeM K pelIeHUI0
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 u3
pa3nuyHbIX 001acTeil HAyKH U peabHOM
YKU3HU, UHTEpIIPETalUs I0JY4CHHBIX




102

103

104

105

pE3yJIbTaTOB

[IpumeHeHue CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3
pasIUYHBIX 00JIacTel HAYKH U pealbHON
YKU3HHU, UHTEPIIPETAIUs TOJTYYeHHBIX
pE3yJIbTaTOB

[IpMmeHeHne HEPaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAYKH U pealbHON
YKU3HHU, UHTEPIIPETAIUS TOJTYYeHHBIX
pe3yJIbTaTOB

KonTponbnas pabota: "Cucrembl
paloOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUIEcCKux
ypaBHEHHH"

PanmonansHble ypaBHEHUS C
napameTpamu

106

PanmonansHble HEpAaBEHCTBA C
rapaMeTpamu

107

108

PanmoHanbHBIE CHCTEMBI C ImapamMeTpaMmu

HppaunoHaiibHble ypaBHEHUA,
HEpPABEHCTBA C IapaMeTpaMu

109

110

111

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

IlokazarenabHble ypaBHEHUS, HEPAaBEHCTBA
C rmapamMmeTpamMu

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

112

113

Jlorapudmuueckue ypaBHeHUs,
HEpaBEeHCTBA C apaMeTpamMmu

Jlorapudmuueckue CUCTEMBI ¢
napameTpamu

114

TpuronomeTpudecKkre ypaBHEHHUS C
rapameTpamu

115

116

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu

TpuroHomeTpru4YeCKue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEH PEAIbHBIX
CUTYaLUil C IOMOLIbIO YPABHEHUH C
napameTpamu




118

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHUECKUX MOJIENEN pealbHbIX
CUTYalUi C IIOMOLIBIO CUCTEM YPABHEHUN
C mapameTpaMu

119

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHUECKUX MOJIENEN pealbHBIX
CUTYalUil C IOMOUIBIO CUCTEM YPABHEHUM
C mapaMeTpaMu

120

121

Kontponbnas padota: "3agauu ¢
napamerpamu”

[ToBTOpeHME, 0000MIIEHNE,
cucrtemaTusanus 3Hanui: "YpaBHenus"

122

[ToBTOpeHue, 06001eHNE,
cucTeMarusanus 3HaHui: "YpaBHenus"

123

124

[ToBTOpeHME, 0000MIIECHNE,
cUCTeMaTu3alys 3HaHui: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHME, 0000MIIECHNE,
cuctemaTusanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenue, 06o0IIEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"
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[ToBTOpenue, 06001IEHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpenue, 06001IeHNE,
cucremarusanus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"

[ToBTOpenue, 06001IEHNE,
cucremarusanus 3HaHuii: "[IponsBogHas u
e€ npumeHeHue"

129

[ToBTOpenue, 0600IIEHNE,
cucrtematusanus 3Hanuii: "[IponsBoaHas u
e€ npumMeHeHue"

130

131

132

[ToBTOpenue, 0600MIIEHNE,
cucreMarusanus 3HaHui: "MHTerpan n
€ro npuMeHeHue"

[ToBTOpeHue, 060061IeHNE,
cucTeMaTu3alus 3Hanuii: "OyHkuun"
[ToBTOpenue, 0600MIIEHNE,
cucreMaTtu3anus 3Hanuit: "OyHkuun"

133

[ToBTOpeHuE, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun"




134 ‘ Hrorosas kKoHTpoIJIbHAsE paboTa

135 ‘ Hrorosas koHTpobHas paboTa

[ToBTOpeHue, 06001EeHNE,
cucTeMaTu3alus 3HaHu|

136

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

136




