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MNOSACHUTEJIBHAS 3AITUCKA

VYueOHblit Kypc «AnreOpa W Havalla MaTeMaTHYECKOTo aHallM3a» SBISETCS OJHUM H3
HauOoJiee 3HAUUMBIX B IIPOrpaMMe CpPEJHEro oouiero oOpa3oBaHUsA, IMOCKOJbKY, C OIHOMN
CTOPOHBI, OH O0ECIeYMBACT MHCTPYMEHTAJIBHYIO 0a3y i HM3yYeHHS BCEX EeCTECTBEHHO-
Hay4HbIX KYpCOB, a C APYroil CTOPOHBI, (POPMHUPYET JIOTMYECKOE M AOCTPAKTHOE MBIIIICHHUE
o0yJaromuxcsi Ha ypOBHE, HEOOXOIUMOM Uil OCBOCHHMsS HH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUH, CIIOBECHOCTH M JpYrMX JAucIUIUIMH. B pamkax pgaHHoro ydeGHOro Kypca
oOyyaromuecsi OBJIAJICBAIOT YHHBEPCAJIBHBIM  S3BIKOM COBPEMEHHOW HayKH, KOTOpas
(bopMynupyeT CBOM IOCTHKEHUS B MaTeMaTHYeCKOU (opme.

VYuebHblil Kypc anreOpbl M Hayajl MaTeMaTHMYECKOro aHajlu3a 3aKja/blBa€T OCHOBY JUIS
YCIIEIIHOTO OBJAJEHUS 3aKOHaMHU (U3MKH, XHMHHU, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEH/JEHIMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHON >XM3HM, IO3BOJSIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOJIb30BATH MX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM kM3HM. B TO ke Bpems oBiazeHue
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMH KOHCTPYKIMSIMH anreOpbl 1 MaTeMaTHUECKOTO aHAIIn3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPXKICHHS C TIOMOIIBI0 MHAYKIIMH U PACCYXAATh JCAYKTUBHO, UCIIOIB30BaTh 0000IIEHNE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHAJIOTHIO, (OPMUPYET KpEeaTUBHOE M KPUTHYECKOE
MBIIIICHHE.

B xone m3yuenust ydeOHoro kypca «AnreOpa ¥ Hayala MaTEeMaTUYECKOIO aHAJIM3a»
oOyJaromuecs: TOMyYaloT HOBBIM ONBIT pEIICHHs TNPHKIAJHBIX 331ad, CaMOCTOSTEIHHOTO
IIOCTPOCHHUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyaluH, MHTEPIpPETalMHd HOJYyYEHHBIX
peIIeHM, 3HAKOMSATCSI ¢ MPUMEpPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
UCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbIl Kypc o0siajaeT 3HAYMTEIbHBIM BOCHUTATEIbHBIM IOTEHIIMAJIOM, KOTOPBIH
peanu3yercsi Kak depe3 y4yeOHBIH MaTepuall, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk U uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromei
IOPOJOJDKUTEIBHON  KOHIIEHTPAllMM  BHHUMAHMs, CAMOCTOSITEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3 TIOJIYYECHHBIN Pe3yNbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHalM3a JIeXKHUT
NeSITeTbHOCTHBIN MMPUHIUT 00YYEHUSI.

B cTpykType yueGHOrO Kypca «Anredpa U Hauana MaTeMaTHYeCKOTO aHAJIN3a» BbIIETICHBI
CIIEAYIOIINE COJEPIKATEIbHO-METOMUeCKre JTHHUN: «Yucna W BBIYKCIHCHU», «DYHKIUU WU
rpadukn», «YpaBHEHUs U HepaBeHCTBay, «Havana MaTemMaTHueckoro aHaiausza», «MHOXKecTBa U
JoruKa». Bce OCHOBHBIE CONEpPKATEIhHO-METOJAWYECKHE JHHUU HW3Yy4aloTCsl Ha MPOTSDKEHUH
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEIHEro o0Iero oOopa3oBaHMs, €CTECTBEHHO IOMOJHSIS IPYTr
Jpyra W TIOCTENIEHHO HACHIIAsACh HOBBIMH TeMaMH M paszienamu. JlaHHBIN y4eOHBIA Kypc
SBIISIETCS. MHTETPATUBHBIM, IIOCKOJBbKY OOBEAMHSET B cebe coJep)KaHHe HECKOJIbKUX
MaTeMaTHYECKUX TUCIHIUIMH, TAKUX Kak anreOpa, TPUTOHOMETpHS, MaTeMAaTHYSCKH aHAIn3,
TEOpHsl MHOXKECTB, MareMaTrhyeckas joruka u apyrue. Ilo mepe Toro kak oOydaromuecs
OBII/ICBAlOT BCE 0Oojiee MIMPOKUM MaTEMaTHYECKHM allapaTroM, y HHX IMOCIeI0BaTEIbHO
(dopMHpyeTCs ¥ COBEPILIEHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKyl0 MOJENb pealbHOMH
CUTYalluH, TIPUMEHSATh 3HAHHS, TOJTYYCHHBIC TPH HM3YYCHWH YYeOHOTO Kypca, IS pelIeHUs
CaMOCTOSITENIbHO C(POPMYIMPOBAHHON MaTeMaTHYeCKOH 3ajaud, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.

ConepxatenpHO-MeTOAMYeCKass ~ JUHUA  «Yucna W BBIYMCIEHHS)»  3aBepIIaeT
(opMHpOBaHNE HABBIKOB HCIOJIb30BaHMS JIEHCTBUTENBHBIX YMCE], KOTOpOE OBIJIO HAa4aTo Ha
YpOBHE OCHOBHOTO 00Iero obpazoBanus. Ha ypoBHe cpeanero odiero o0pa3oBaHus 0co0oe
BHUMaHHE yzensiercs (pOpMHUPOBAHUIO HAaBBIKOB pallMOHAIBHBIX BBIYMCICHHWH, BKIIIOYAIOIIUX B
ce0s1 MCIIONB30BaHUE PA3IMUYHBIX (POPM 3alUCH YHCIa, YMEHHE JIeNaTh MPHUKHUIKY, BBITOIHATH
NpUOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIIOBBIC BBIPAKEHUS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOY4YalOUIMMCS MHOXECTBAa HATypPalbHbIX, IEJBIX, PALIMOHATIBHBIX U



JIEMCTBUTEINIbHBIX YHMCEN JOIMOIHSAIOTCS MHOXKECTBOM KOMIUIEKCHBIX 4ncel. B KaxaoMm M3 3THX
MHO>KECTB PaCCMATPUBAIOTCS CBOWCTBEHHBIC MY CIIeIM(DUUYECKUE 3a/Ia4H U OTepalliu: JIeICHUE
HAIEJIO, ONEpPUpPOBAHHE OCTAaTKAMH Ha MHOXECTBE IIeJIbIX 4YHCEeN, OCOOble CBOMCTBa
paloHaTbHBIX U UPPAIMOHATBHBIX YUCEN, apu(PMETUYECKUE OIEepaluy, a TaKKe H3BICUYCHUE
KOpHS  HAaTypaJIbHOW  CTENEHHM Ha  MHOXECTBE KOMIUIEKCHBIX  uucen. bmaronmaps
MOCJIEIOBATEIbHOMY  PACHIMPEHHIO Kpyra HCIOJIB3YeMbIX 4YHCEel W 3HAKOMCTBY C
BO3MOXKHOCTSIMU MX NPUMEHEHHUSI ISl PELLICHUS PA3IMYHBIX 33724 (popMUpyeTcs MpeAcTaBlIeHUE
0 €IMHCTBE MAaTEMATUKH KaK HAYKHU U €€ POJIM B IIOCTPOCHUH MOJIEIEH pealbHOr0 MUPA, IIIUPOKO
UCIOJIBL3YIOTCSI 0000IIeHIE U KOHKPETU3aIH .

Jlunus «YpaBHEHUS U HEPABEHCTBA» PEaJU3yeTCs] Ha MPOTSIKEHUH BCEro OOy4YeHHs Ha
YpOBHE cCpemHero oOmero oOpa3oBaHMs, IOCKOJBKY B KaxIoMm pasnene I[Iporpammbl
MPElyCMOTPEHO PEellIeHUEe COOTBETCTBYIOIIMX 3aad. B pe3ynbrare oOydaromniuecs OBIaJ€BalOT
pa3IMYHBIMM ~ METOJAAMHU  PEIICHUS PpalMOHAIBHBIX, HPPAIMOHAJIBHBIX, IOKA3aTEJbHbIX,
Jorapu(pMHUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPABEHCTB U CHUCTEM, a TaKXKe 3a/ad,
coaepxanux mapamerpsl. [lomydeHHble YMEHMsI MIMPOKO HMCHOJIB3YIOTCS TPH HMCCIEIOBAHUU
GyHKIHMI ¢ TOMOIIBIO TPOU3BOIHOM, IPU PEIICHUU NMPUKIAIHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJIBININX W HAMMCHBITUX 3HAaYeHW QyHKIMU. [laHHas comepikarenbHas TUHUS BKIFOYACT B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Thl Mo (GopmynaM, HpeodpazoBaHUs
palMOHATIBHBIX, UPPAMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKKE BBIPAKECHUH,
CoJlepKalluX CTernmeHu u Jjorapudmbl. braromaps wuzydeHuro anreOpanyeckoro Marepuana
MPOUCXOAUT JANbHEHIee pPa3BUTHE AJITOPUTMUYECKOTO M aOCTPAKTHOTO  MBIIUJICHUS
oOyuaromuxcsi, GOPMHUPYIOTCSI HAaBBIKU AETYKTHUBHBIX PacCyKICHHH, pabOThl C CUMBOJIBHBIMU
dbopmamu, TIpeICcTaBlICHUs] 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJIC PABEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI Ui PEHICHUs] TPAKTHUECKUX U €CTECTBEHHO-
HAy4YHBIX 3a]1a4, HAIJISITHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKA HAYKH.

CogepxarenpHo-MeToanuecKass TuHUS «DyHKIMU U TpaUKU» TECHO MeperuieTaeTcs ¢
JpYrUMU  JUHUSAMH  y4eOHOro  Kypca, TIOCKOJIBKY B  KakOM-TO CMBICIE  3aaaéT
MOCJIEIOBATEIbHOCTh ~ M3Y4Y€HUs1 Marepuana. V3ydeHue  CTENeHHOH, IOKa3aTelIbHOM,
morapu(MUUECKO U TPUTOHOMETPUUYECKUX (DYHKIIUMA, UX CBOMCTB U rpa)uKoOB, UCIIOJIb30BaHUE
byHKIMI U peuieHusl 3aad W3 OPYTUX Y4eOHBIX MPEAMETOB U PEANbHON JKU3HU TECHO
CBSI3aHO KaK C MaTEMaTHYECKHMM aHAJM30M, TaK M C pElIeHWEM ypaBHEHUM W HepaBeHCTB. [Ipu
3TOM OonNbIlIOe BHUMaHuE yaensercs (QOPMHUPOBAHUIO YMEHHs BBIpaXarb (Gopmyramu
3aBUCUMOCTH MEXIY Pa3JIMUYHBIMU BEJIMYMHAMH, UCCIIEIOBATh MOJyUYeHHbIE (DYHKIIMH, CTPOUTH
ux Tpaduku. Marepuan STOH cojepKaTeNbHON JIHMHUM HAlleJIeH Ha pa3BUTHE YMEHHH U
HAaBBIKOB, TO3BOJISIONIMX BBIPAXKaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMH B pa3audyHoi (dopme:
AHAIUTUYECKOW, Tpadudeckod U crnoBecHOH. Ero wusyueHue crmnocoOCTBYeT pa3BUTHIO
AITOPUTMUYECKOTO  MBINIJIEHUS, CHOCOOHOCTH K  OOOOIMIEHMI0O ©  KOHKPETH3allWH,
MCIIOJIb30BAaHUIO aHAJIOTHH.

ConepkarenbHas nuHusa «Hadama maTeMaTHYeCKOTo aHaan3a» MO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIATHBIX 3a7ad, JOCTYIMHBIX O0y4YarolInMcs,
TaK KaK Yy HUX TOSIBJISIETCS BO3MOXKHOCTh CTPOUTH TpadUKH CIOKHBIX (DYHKIHHI, OMPEIEIsITh UX
HauOOJbIIIME U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IIomaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHWsI TmporeccoB. JlaHHas conaepkaTelbHas JIMHUS OTKPHIBA€T HOBBIC
BO3MOKHOCTH IIOCTPOEHUS MaTEMaTHYECKUX MOJENEeH pealbHbIX CUTYyalllii, MO3BOJSET
HaxXOJIUTh HaWJIydlllee pelieHWe B TPHUKIAJAHBIX, B TOM YHCIE COIHATHHO-DKOHOMHYECKHX,
3a/la4yaX. 3HAKOMCTBO C OCHOBaMHM MaTEeMaTHYeCKOrO aHajn3a CIOCOOCTBYET pPa3BUTHUIO
a0CTpaKTHOTO, (POPMATLHO-JIOTHYECKOTO M KPEATHBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUUN
pacro3HaBaTh MPOSBICHUS 3aKOHOB MAaTeMaTUKH B HayKe, TEXHUKE U UcKyccTBe. OOydarommecs
Y3HAIOT O BBIJAIOIINUXCS PE3YJIbTATAX, IOJYYEHHBIX B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HayKH, U
00 UX aBTOpax.

CopepxarenbHO-MeTOANYECKAsE JHHUS «MHOXecTBa U JIOTHMKa» BKIIOYaeT B cels
AJIEMEHThl TEOPUU MHOXKECTB W MaTeMaTH4YEeCKON JOTUKU. TeopeTHKO-MHOKECTBEHHBIC



NPEICTaBICHNs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHMKU W IpeajararoT Hauboiee
YHUBEPCAJbHBIN S3bIK, OOBEIUHSIONIMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLIUIUIMHBI U UX IPUIOKEHUA B equHoe nenoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTb OOYyYarolIeMyCs IIOHUMaThb TEOPETHUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIB30BaTh €ro JJI BBIPA)KEHUS CBOMX MbIcieH. pyrum
BaXHBIM IIPU3HAKOM MaTEMaTUKU KaK HAyKH CJIEAyeT IPU3HATh CBOWCTBEHHYIO €i CTPOroCTb
000OCHOBaHMH W  CJEJOBAHUE OINpPENENEHHBIM IpaBUJIaM IOCTPOECHUS  JJOKA3aTEelbCTB.
3HAKOMCTBO C 3JIEMEHTaMM MAaTE€MaTH4YECKOW JIOTMKU CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOIO
MBILIEHHUS] 00Y4arOIUXCsl, TI03BOJISIET UM CTPOUTH CBOM PACCYKIEHHs Ha OCHOBE JIOTMYECKHUX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTIO MBIIIJICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEeMAaTUYECKOTO aHaU3a» MPUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTU4YECKOI'O  MOJEIMPOBAHUSA,  KOTOpbIE  MpPHU3BaHBl  CIIOCOOCTBOBATH
(OpMHPOBAaHNIO HABBIKOB MOCTPOCHHUS MOJENEH pPEaTbHbIX CHUTyallUd, HCCICIOBAHUS ITHX
MoJesiell ¢ IOMOIIBIO ammapata aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEpIpeTaluu
MOJIyUEHHBIX pe3yJabTaToB. Takue 3aJaHus BIUIETEHbl B Ka)/bld U3 pa3lelioB IMPOTrPaMMBI,
IIOCKOJIBKY BECh Marepuai yueOHOro Kypca IIUPOKO UCIOJb3YETCs JJIS PELIeHUs NPUKIIaJIHbIX
3agady. llpu pemeHun peanbHBIX MPAKTUUYECKMX 334ad  OOydaromMecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIb30BaTh
aHaJIOTHIO, 0000IIaTh M KOHKPETH3UPOBATh MpodiiemMy. JledarenbHOCTh MO (OPMHPOBAHUIO
HaBBIKOB peIlIeHHs] NIPUKIIAJHBIX 3a/1a4 OPraHU3yeTcsl B MPOLIECCe U3yUeHHsI BCEX TeM y4eOHOro
Kypca «Anrebpa u Hayajia MaTeMaTHYECKOTO aHATTN3a.

Ha u3ydenue yyeGHOro Kypca «Anredpa 1 Hadyana MaTeMaTHYECKOTO aHAIN3a» OTBOAUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 gaca B Henmento), B 11 kimacce — 136 yacoB (4 yaca B
HEJIEIIO).

COJAEP/KAHUE OBYYEHUSA
10 KUIACC

Yuciia ¥ BbIYMCICHUSA

Pannonansnelie uncia. OOBIKHOBEHHbIE U JIECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuoandeckue podu. IlpuMenenue qpodeil 1 NpoIeHTOB ISl peIeHUs] TPUKIIAIHBIX 3aa4 U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U peallbHOU KU3HHU.

JleiicTBuTenpHble uncia. PanuoHanbHble M MppalMOHANbHBIE Yuciaa. ApudmeTnyeckue
orepanuuu ¢ JEHCTBUTEIBHBIMU 4YUCIaMH. Moaynb AEMCTBUTEIBHOIO YHCIA M €r0 CBOMCTBA.
[TpuOn>kE€HHbIE BBIYMCICHUS, MpaBWIa OKPYIJIEHMs, TNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUH.

Crenensb ¢ nensiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxonsuieit Gpopmsl
3aMMCH JEHCTBUTEIBHBIX YNCEN ISl PEIICHUS TPAKTUYECKUX 3314 U IIPEJICTaBJICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
ITOKa3aTeJIEM.

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

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHUs1 M HEpaBEHCTBA

ToxnecTBa W TOXKJIECTBEHHblE MpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YPaBHEHUS.
PaBHOCHIIbHBIE YpaBHEHUSI U ypaBHEHUsA-CleIcTBUSA. HepaBeHCTBO, pelieHre HepaBeHCTBA.

OCHOBHBIE METO/IbI PELICHHUS 1ETBIX U IPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorounaessl OT OJHOM NEPEMEHHOH. JleleHHMEe MHOrO4YJICHAa Ha MHOTOYIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIIOBBIX BBIPAXKEHUH, COAEPKAILNX CTEIIEHU U KOPHH.

WppanuonaneHple  ypaBHeHUs. (OCHOBHBIE METOABl PELIEHMS] HPPALMOHAIBHBIX
YpaBHEHUU.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS [10KA3aTEIbHBIX YPABHEHUM.



[IpeoOpazoBanue BeIpaKEHUH, COIEPKAIINUX JOTapUPMBI.

Jlorapudpmuueckue ypaBHeHHA. (OCHOBHBIE METOJAbI PEUICHHS JIOTapHU(PMHUUYECKHX
YpaBHEHUH.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. I[IpeoOpasoBanue TPUTOHOMETPUUECKUX
BbIpaXE€HUM. Penienrne TpuroHoMeTpuyecKux ypaBHEHUM.

Pewenne cucrem JNMHEMHBIX ypaBHEHUM. Marpuima CUCTEMbl JIMHEMHBIX YpaBHEHUM.
Onpenenurens MaTtpulbl 2X2, €ro reOMETPUYECKUH CMBICI U CBOWCTBA, BBIYMCIEHUE €r0
3HAuEHUs, IPUMEHEHNUE OIPENEIUTENS ISl PELLICHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienue
MPUKIIAJHBIX 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanue nmocTpoeHHOM
MOJIEJIN C TOMOILBIO MaTPHIL U OIIPEAEIUTENCH.

IlocTpoeHrne MaTeMaTH4eCKUX MOJENIEH peaJbHOM CUTyallUH C IOMOILBI) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEpPABEHCTB K PEIICHMI0 MaTEMaTUYECKMX 3aJad U
3a[a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU M peabHON JKHU3HU.

DOyHKIUH U rpauKu

Oyukius, crnocodbl 3amanus QyHkimuu. B3amMmuo oOpaTtHble (QyHKIMEH. Kommosumus
byukuuii. ['padux pynkuun. dnemeHTapHbIe Tpeodpa3oBanus rpadukoB GyHKIUHN.

Ob6nacTp ompeneneHus © MHOXeCTBO 3HaueHu ¢pyHkuuu. Hymu ¢ynaknuu. [IpomexyTku
3HAKOMOCTOsAHCTBA. YéTHbIe M Heu€THble GyHKIuU. Ilepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (YHKIHMH. MakCUMyMbl 1 MUHHUMYMBI QyHKIuU. Hanbompiiee u HanMeHbIIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

JluneliHasi, KBapaTU4YHAs U JpOoOHO-THHEHHas PYHKIUU. DIEMEHTapHOE MCCIIeIOBAaHNE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennass (pyHKIHS C HaTypaJbHBIM M LEJIBIM ToKazaTeneMm. EE cBoiicTBa u rpaduk.
CaoiictBa U rpaduk KOpHs N-0il cTeneHu kak (yHKUIMKU OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas u gorapudgmuueckas QyHKIMH, UX CBOMCTBA U rpaduku. Vcnonb3oBanue
rpadukoB QYHKIMNA JUIsl pellIeHUs] ypaBHEHUH.

TpuroHomerpudeckas OKpPYKHOCTb, OINpEAEICHUE TPUTOHOMETPHUUECKUX (YHKUIUH
YHUCJIOBOTO ApIyMEHTA.

@OyHKIMOHATbHbIE 3aBUCUMOCTH B pEaJIbHBIX Ipolieccax U siBleHUsX. I paguku peanbHbIX
3aBUCHMOCTEH.

Havana maTeMaTH4eCKOro aHaJIM3a

ITocnenoBaTenbHOCTH, CIIOCOORI 3a0aHUsl OCIeAoBaTeIbHOCTEH. MeTo ] MaTeMaTHYEeCKOM
WHAYKIMA. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIEN0BATENBHOCTH. VcTOpUsS BO3HUKHOBEHHS
MaTeMaTHUYeCKOI0 aHalln3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas — mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOILIEH reoMeTpHYEeCKON MpPOTrPECcCHH.
JIMHENHBIN M OKCHOHEHUUAIBbHBIM pocT. Yucno e. dopMmyrna CIOXKHBIX IPOLIEHTOB.
Hcronbs30BaHKe MPOTPECCUN ISl PELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepoiBHble ¢yHKIMM M HUX cBoWcTBa. Touku paspbiBa. ACHMOTOTH T'paUKOB
¢byuknuii. CBoiicTBa (YHKIUN HENpPEphIBHBIX HAa OTpe3ke. MeToJl MHTEpBaJiOB Ui pELICHUS
HepaBeHCTB. [IprMeHeHne CBOWCTB HEMTPEPBIBHBIX (DYHKLUH /IS peIIeHHs 3a/1a4.

[lepBas u BTOopas npousBoaHbie GyHKIHH. OnpenenecHue, TeOMeTPUISCKUA U HU3HIESCKUI
CMBICJI IPOM3BOIHON. YpaBHEHHE KacaTeabHOH K rpaduky GpyHKIUH.

[TpousBoaHbie AneMeHTapHbIX QyHKIUN. [Ipor3BoaHAs CyMMBbI, TPOU3BEIACHHUSI, YACTHOTO
¥ KOMITO3UIMU (QYHKIUH.

MHozxecTBa U JIOTHKA

MHoecTBO, onepaly HaJ MHOXECTBAaMM M UX cBoWcTBa. /lnarpammel Dinepa—BeHHa.
[IpuMeHeHrne TEOPETUKO-MHOKECTBEHHOIO amnmnapara JJis OINKCAaHUS PEaJbHbIX MPOLECCOB U
SIBJICHUM, TIPU PEIICHUH 3324 U3 APYTHX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOTO0  OObBEKTa,  CIEACTBHE,
JI0Ka3aTeNNbCTBO, PABHOCHIIBHBIE YPABHEHHUS.



11 KUIIACC

Yuciia 1 BLIYHCICHUA

Hatypanbnuble n nenble yucina. [IpumeHeHHME NPU3HAKOB JIEIMMOCTH LEIBIX YHUCEI,
HanbOonbImi o0 nenutens (natee — HOJl) u Haumensinee obmee kparHoe (manee — HOK),
OCTaTKOB I10 MOZAYJIIO, alropuTMa EBKina s pemenus 3a1ad B LENIbIX YMCiIax.

KommnekcHsle uwncma. AusreOpandeckas W TpUTOHOMETpUdeckas (opMbl 3amucu
KOMILIEKCHOT'O 4Kcia. Apru(MeTHdecKkrue ornepanun ¢ KOMIUIEKCHbIMU duciamu. M3o0paxenue
KOMIUIEKCHBIX YHCEJI HAa KOOpAUHATHOM MtockocTh. Popmyna Myaspa. KopHu N-oii cTenenu u3
KOMIUIEKCHOro uucia. IlpuMeHeHHe KOMIUIEKCHBIX 4YHCed JJIA pelleHus (U3NYEeCKUX U
TEOMETPUYECKHX 3a]au.

YpaBHeHusI 1 HEPaBEeHCTBA

CucreMa U COBOKYITHOCTb YPaBHEHUI U HEPABEHCTB. PABHOCWIIBHBIE CHCTEMBI H CUCTEMBI-
cleacTBUA. PaBHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUYECKHX YPABHEHHH C IMOMOLIbIO TPUTOHOMETPUYECKOMH
OKpPYXHOCTH. PellieHne TpuroHoMeTpu4eckiux HEPaBeHCTB.

OCHOBHBIE METO/IbI PEeLIEHUs T0Ka3aTeIbHbIX U JIOrapu()PMUUECKUX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  PELIEHUS CUCTEM U COBOKYIHOCTEH  PAallMOHAJIBHBIX,
UpPpaIMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapU(MUYECKUX YPaBHECHHH.

YpaBHEHMs1, HEpAaBEHCTBA U CUCTEMBI C IApaMETPAMHU.

[IpumeHeHre ypaBHEHUMN, CUCTEM U HEPABEHCTB K PELICHUI0 MaTeMaTHMYECKUX 3ajad U
3ajjady U3 pa3iMyHbIX 00JacTell HAayKM M PpeaJbHOM JKM3HU, HMHTEPIpeTalus MOJyYEeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommnosunuu QyHkuuid. I'eomerpuyeckue oOpas3bl ypaBHEHHI M HEpaBEHCTB Ha
KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U TPaQUKU.

I'paduueckue MeToabl pelLIeHHs YpaBHEHHMM M HepaBeHCTB. [ 'paduueckue MeTomabl
penenus 3a1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpapukoB (QYHKIUN A HCCIEAOBAaHHUS MPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Havana maTeMaTH4eCKOro aHaJIM3a

[TprmeHeHre MPOU3BOIHOM K MCCIEI0BAaHUIO (PYHKIIMI HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxosxnenne HanOoJbIero 1 HAMMEHbIIEro 3HaYeHN I HeMTPephIBHOM (DYHKIIMM Ha OTpe3Ke.

[IpumeHeHre NPOU3BOMHON Al HAXOXKACHMS HAWIY4IIEro PpEeuIeHHs B MPHUKIaJHbIX
3ajadax, Ui OIpEJeNIeHUs] CKOPOCTH W YCKOPEHHUs Ipolecca, 3aAaHHOro (opMyiaod win
rpaduKoM.

[TepBooOpazHasi, OCHOBHOE CBOWCTBO MNepBOOOpasHbIX. [lepBooOpa3HbIe 31€MEHTapHBIX
byukuuii. [IpaBuna HaxoXA€HUS IEPBOOOPA3HBIX.

Wurerpain. I'eomerpuyeckuii CMbICI UHTErpaia. BeryuciieHre onpeneaéHHoro nHrerpaia
no popmyne Herotona-Jleltonua.

[IpumeHeHue wuHTErpana Juis HaXOXKJIEHHs IUIOMIAAeH IIIOoCKUX ¢HUryp U 00BbEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennit AuddepeHnnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPAaBHEHUH.



[INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJTA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIA YPOBEHL) HA YPOBHE
CPEIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

1) rpa:knaHcKoOro BOCIUTAHUSA:

c(hOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUU 00YYAIOMIEroCsi KaK aKTHBHOT'O M OTBETCTBEHHOTO
YJieHa POCCHMCKOro OOIIEeCTBA, MPEACTABIEHWE O MAaTEMaTHYECKHMX OCHOBaX ()YHKIIMOHUPOBAHMS
Pa3NUYHBIX CTPYKTYp, SIBICHUH, MPOLEAYpP TPaXKTaHCKOTO 00IIecTBa (BHIOOpPHI, ONPOCH U APYroe),
YMEHHE B3aWMOJICWCTBOBATh C COIUAIBHBIMU MHCTUTYTaMU B COOTBETCTBUHU C UX (DYHKUUAMU H
Ha3Ha4YCHHEM;

2) N1aTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUHCKOM Tpa)TaHCKOW HIECHTUYHOCTH, YBaXCHHUS K MPOILUIOMY H
HACTOSIIEMY POCCUMCKOM MAaTEMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHXKEHUSM POCCUUCKUX
MaTe€MaTUKOB M POCCUHCKONM MaTEMaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE 3TUX JIOCTUKEHUHN B JIPYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHWE JYXOBHBIX IICHHOCTEH POCCHICKOrO Hapoja, COPMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HAHUs, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHXKEHHUI HayKU
U JICSTEITLHOCTHIO YIEHOTO, OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOCHHUE YCTOWIMBOTO Oy IYIIEro;

4) 3¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKJIIOYAs 3CTETUKY MATEeMaTHYECKHUX 3aKOHOMEPHOCTEM,
OOBEKTOB, 3ajay, pEUICHWH, pacCyKIeHUlH, BOCHPUUMYUBOCTb K MATEMAaTUYECKUM aCIEeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA;

5) puznveckoro BOCIMTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHITh MAaTEMATHUYECKUE 3HAHUS B MHTEpPECax 370pOBOTO U
6e3o0macHOro 00pasa >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/IOPOBBIO (3A0pPOBOE MUTAHUE,
cOaaHCUPOBAaHHBIA PEXXUM 3aHITUN U OTIbIXA, peryisipHas (Gu3ndeckas akTUBHOCTD), (GU3NYECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUSAX COPTUBHO-03JOPOBUTEIBHOMN JESTENBHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUA:

TOTOBHOCTh K TpPYAY, OCO3HAHHE ILIEHHOCTH TPYIONIOOUS, MHTEpeC K pa3Nu4HbIM chepam
poeCCUOHANIBHON JIEATETLHOCTH, CBS3aHHBIM C MaTEMaTUKOW M €€ NPHIOKEHUSIMHU, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOp Oyayriei mpodeccuu U peann30BbIBATH COOCTBEHHBIE KU3HEHHBIC
IJIaHbl, TOTOBHOCTh U CHOCOOHOCTh K MaTeMaTUYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUM BCEHM JKW3HU, TOTOBHOCTh K AKTUBHOMY YYacTHIO B PELICHMHM MPAKTHUECKUX 3a/1ady
MaTeMaTU4eCKOW HalpaBJIE€HHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUSA:

c(hOPMHUPOBAHHOCTDh  JKOJIOTMUECKOW  KYyJAbTYphl, TIOHUMAHWE BIUSHHUS  COIHUAJIBHO-
SKOHOMUYECKHUX TMPOIECCOB HA COCTOSIHUE TMPUPOJHONM W COLMAIBHOM Cpeabl, OCO3HAHUE
MI00ATBHOTO XapaKTepa DKOJIOTHYECKUX TPOOJIeM, OpHUEHTAIlMs Ha NMPUMEHEHHE MaTeMaTHYECKHX
3HAHUU I PeIlleHus 3aa4 B 00JIaCTH OKPY KaIoIel cpeibl, TUIAHUPOBAHKUE TOCTYIIKOB M OIEHKH UX
BO3MOJKHBIX MTOCJIEACTBUH JJISI OKPYXKAIOIICH CPEeIbI;

8) HneHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHSI
HayKH ¥ OOIIECTBEHHON MPAaKTUKH, MOHUMAHUE MaTeMaTHYeCKOW HayKu Kak chepbl YelIOBEYECKOM
NESTETLHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl pa3BUTHS [IMBWJIM3AIIMH, OBJIAJIECHUE S3BIKOM
MaTeMaTUKd W MaTEeMaTUYeCKOW KyJIbTypOM Kak CpeACTBOM T[O3HAaHUS MHpA, TOTOBHOCTh
OCYHIECTBJIATh MPOEKTHYIO U UCCIIEI0BATEIBCKYIO I€ATEIbHOCTh HHANBUTyAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKU MaTeMaTHUYEeCKUX 00BEKTOB, MOHSATHUH,
OTHONIICHUNA MEXIy TMOHATUSAMHU, (POPMYITUPOBATH OINpEACICHUS TOHATUH, YCTaHABJIMBATH



CYUIECTBEHHBIH MPHU3HAK KiIacCU(PUKAIIMK, OCHOBaHHS i1 OOOOIICHHUS M CpPaBHEHHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

BOCHPUHUMATH, (QOPMYIUPOBATH M MPEOOpPa3OBbIBATh CYKIEHUS: YTBEPAUTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJISITh MAaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W MpPOTHUBOpeuMsi B (akTax,
JAHHBIX, HAOIOJICHUAX M YTBEP)KICHHSX, MpeIIaraTb KpUTCPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH
Y MPOTUBOPEYUI;

JenaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKIIYeHHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;

MIPOBOAUTH CaMOCTOSTEIBHO JOKAa3aTeNbCTBA MAaTEMaTHUYECKUX YTBEPKACHUU (IpsMble U OT
MIPOTUBHOTO), BEICTPANBATh aPTYMEHTAIIUIO, TPUBOIUTH MPUMEPHI U KOHTPIIPUMEPBI, 00OCHOBLIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BBIOMpPATh CIOCOO pemieHus: y4eOHOW 3amayd (CpaBHHUBATh HECKOJIBKO BAapUAaHTOB pEICHUS,
BBIOMpaTh HanboJIee MOAXOAIINN C Y4ETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarejbckue 1elCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENbCKUNM WHCTPYMEHT MO3HAHUS, (HOPMYIHpPOBATH
BOMPOCHI, (UKCUPYIOIIKME TPOTUBOpEYHE, MpoOieMy, YCTaHAaBIMBAaTh HWCKOMOE W JIaHHOE,
(dhopMHUPOBATh TUNOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

IIPOBOJAUTH  CAaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIM  SKCIIEPUMEHT,  MCCIEJAOBaHUE IO
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTH4eCKOoro OOBeKTa, SBICHHS, MpOIecca, BBISBICHUIO
3aBUCHUMOCTEHN MeXIy 00BbEKTaMu, SIBJICHUSIMH, IPOLIECCAMU;

CaMoCTOSITENNLHO (hOpMYIHpOBaTh OOOOIIEHHS W BBIBOABI IO pe3yibTaTaM MPOBEAEHHOTO
HAOJIOACHNS, UCCIEIOBAaHMS, OICHWBATH JOCTOBEPHOCTH IIOJYYEHHBIX PE3YJIbTAaTOB, BHIBOJOB H
0000I11IeHHI;

MIPOrHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, a TAKXKE BBIJIBUTaTh MPENOIO0KEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH JeUIUTH MHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX AJii OTBETA Ha BOMPOC U JUISA
pelIeHus 3a/1auy;

BBIOMpaTh  MHPOpPMAIMIO W3  HUCTOYHHUKOB  pPA3NUYHBIX  THUIOB,  aHAIM3UPOBATH,
CHUCTEMAaTHU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIUIO PA3INYHBIX BUI0B U (OPM MPEACTABICHUS;

CTPYKTYypUpPOBaTh HMH(OpMAIINIO, MPEACTABIATh €€ B Pa3NMUHBIX (HOpMax, WITIOCTPUPOBATH
rpaduyecku;

OILIEHHUBATh HAAEKHOCTh HH(OPMALIMU TTO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe /1eiicTBUSA

Oo0wmenue:

BOCIPUHUMATh M (OpMyIHpOBaTh CYKJIEHUS B COOTBETCTBUM C YCIOBUSMU M LEIIMU
OOIIeHMsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MHCHMEHHBIX TEKCTaX,
JlaBaTh MOSCHEHUS M0 X0y pPellIeHus 3aJaul, KOMMEHTHPOBATh MOJy4YEeHHBINH Pe3yabTaT;

B X0Jie OOCYXIEeHMs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIAae€MOH TeMbl, MPOOJIeMBl,
pemaeMoil 3agaud, BbICKA3bIBaTh HJAEU, HAIEJIEHHbIE Ha IOMCK pELIEHUS, COIMOCTaBISATH CBOU
CYXICHHSI C CYXICHUSMHU JAPYrUX YYACTHUKOB JHANOra, OOHApYXKHMBATh pa3jnuue M CXOJICTBO
MO3UIUH, B KOPPEKTHON opMe GOopMyIMpOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPEACTABIATh PE3YJbTAThl PEIICHUS 337auM, SKCIEPUMEHTa, WCCIECIO0BaHUsA, IPOEKTa,
CaMOCTOSITENIbHO BBIOMpaTh (hOopMaT BBICTYIUIEHUS C YYETOM 3ajjad Mpe3eHTallMd U OCOOEHHOCTEH
ayJIuTOPHH.

PeryasiTuBHbIe YHHBepPcAJIbHbIE Y4eOHbIE 1eiiCTBHS

Camoopranu3anmus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHUs 3a/Jayd, BBIOUPATH CIOCOO pElIeHUs ¢ Y4ETOM
UMEIOIINXCS PECYpCcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTUPOBAThH
BapUaHTHI PEIICHUH ¢ y4€TOM HOBOW MH(POPMAIIHH.

CaMOKOHTPOJIb, SJMOLHMOHAIbHBIN HHTE/JIEKT:



BJIa/IETh HaBbIKAMU TO3HABATENbHON pedIeKCUM KaK OCO3HAHMS COBEpIIAEMbBIX JIEHCTBUN U
MBICITUTENBHBIX TPOIECCOB, MX PE3YJIbTAaTOB, BIAJAECTh CIOCOOAMU CaMOIMPOBEPKH, CAMOKOHTPOJIS
rpoliecca 1 pe3yibTaTa peleHns MaTeMaTHIeCKOM 3a1auy;

MpEeABUACTh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHKHYTH IpU PELICHUM 3a/1a4yd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMJIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHME PE3yJIbTaTa LENU U YCIOBUSM, OOBSICHATH MPUUYUHBI JOCTUKEHUS
WIM  HEIOCTIKEHUS  PEe3yJdbTaTOB  JIEATEIBHOCTH, HAXOAUTh OIMOKY, J1aBaTh  OIICHKY
PUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHUMATh W WCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBUAYAIBHOH pabOTHI IMpHU
pelieHny y4eOHbIX 3a/1a4, IPUHUMATD 11eJIb COBMECTHOU J€ATEIbHOCTH, INIAHUPOBATH OPraHU3aIUI0
COBMECTHOH pabOThI, pacTpeAeisiTh BUIbI padOT, TOTOBAPUBATHCS, 0OCYKAATh MPOIIECC U PE3yIbTaT
paboThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOICH;

Y4acTBOBaTh B TPYIIOBBIX (opmax paboTel (00CykIeHHs, OOMEH MHEHUH, «MO3TOBBIC
IITYPMbI» U UHBIE), BBIIOJHATH CBOIO YacTh PabOThl M KOOPJAMHUPOBATH CBOM JIEHCTBUS C IPYTHMMHU
qJICHAMU KOMAH/IbI, OIICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT IO KPUTEPHSIM,
c(hOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

NPEJAMETHBIE PE3YJIbTATHI

K konmy obOydyenuss B 10 kjacce oOydaroImuics TMONYYUT CIEAYIOIIME MpeaIMeTHbIS
pe3yibTaThl MO OTACIBbHBIM TeMaM paboueill mporpaMMmbl y4eOHOro Kypca «AjireOpa W Havaia
MaTeMaTUYECKOr0 aHAIIN3an:

Ynca v BbIYUCIEHUSA:

cBOOOJHO OMEpUPOBATh MOHITUSIMH: PAIUOHATIBHOE YHCIIO, OECKOHEYHas MepHOIuYecKast
Ipo0b, MPOIEHTHI, UPPAITMOHATBHOE YHCIIO0, MHOXKECTBA PAIIMOHAIBHBIX U JIEHCTBUTEIBHBIX YHCEI,
MOAYJb AEHCTBUTEIBHOTO YHUCIIA;

MPUMEHATHh JPOOM W TPOIEHTHI JJI peUIeHUs MPUKIATHBIX 33/7a4 U3 Pa3IUYHBIX OTpacieit
3HaHUH U PeaJIbHOMN KU3HU;

MPUMEHATh TNPUOTMKEHHBIE BBIUUCICHUS, TPAaBWIA OKPYIVICHHS, TPUKUAKY M OICHKY
pe3yibTaTa BEIUUCICHUN;

CBOOOJTHO ONEPUPOBATH TOHATHEM: CTEMEHb C MEJIbIM IIOKa3aTelieM, HCIOIb30BaTh
noaxosulyro (GopMmy 3amucu JEHCTBUTENBHBIX YWCEN [UIsl pEeIIeHHs] MPAKTUYECKUX 3alad Hu
MpEeACTaBICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYypaIbHOM CTETICHU;

CBOOOJTHO OTIEPUPOBATH MOHITHEM: CTENIEHB C PAIIMOHAILHBIM TTOKA3aTeNeM;

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: JOTapru(M YKcIa, TECATUIHBIE U HaTypaIbHbBIE JIOTapU(MBI;

CBOOOJTHO OIEpPUPOBATh TOHATHUAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCJIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHATUSIMU: APKCHHYC, APKKOCUHYC U apKTAaHTEHC YUCIOBOTO apTryMEHTA.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJTHO OTEpPUPOBATH TMOHATHUSIMH: TOXKIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHJILHBIC
YpaBHEHUS U YPABHEHUS-CJIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;

MPUMEHATHh PA3JMYHBICE METOJbl PEIICHHS paAlMOHAIBHBIX H APOOHO-pAIMOHATBHBIX
ypaBHEHUH, TPUMEHSATh METOJI UHTEPBAJIOB JJIsl PEIICHUS] HEPABEHCTB;

CBOOOJTHO OTIEPUPOBATH MOHATHUSIMHU: MHOTOUYJIEH OT OJHOU NMEPEMEHHON, MHOTOWICH C IETBIMHU
Kod¢dulmeHTaMu, KOPHH MHOTOYJICHA, PUMEHSTH JeJIEHUE MHOTOYWIEHA HA MHOTOUIEH C OCTATKOM,
teopeMy be3y u Teopemy Buera aiis pemienus 3aaay;

CBOOOHO ONEPUPOBATH MOHATUSMU: CHCTEMa JTUHEHHBIX ypaBHEHUH, MaTPHUIIa, OTPEICIIUTENb
MAaTpUIlbl 2 X 2 U €ro reOMETPUYECKUN CMBICH, UCIO0JIb30BATh CBOMCTBA OMpEACHUTENs 2 X 2 i
BBIYMCIICHHS] €r0 3HAYCHHs, MPUMEHSTh ONPEAETUTENN [UJIsl PELICHUsT CUCTEMbl JMHEHHBIX
YpPaBHEHUW, MOJEIMPOBATh pPEAIbHBIE CUTYyallMd C IOMOIIBIO CHUCTEMBI JIMHEWHBIX YPaBHEHHU,



UCCIIeIOBaTh IOCTPOEHHBIE MOJIEIN € IOMOIIBIO MAaTpUIl U OIpeJesnTeNell, UHTEepIpEeTUpOBaTh
IIOJIyYEHHBIN pe3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPe0Opa30BaHUs BEIPaKEHUI;

BBINOJIHATH MPEOOPA30BaHUS YHUCIOBBIX BBIPAKECHUH, COJIEPKAIIUX CTEIIEHH C pallMOHAEHBIM
IoKa3aTeseM;

MCIOJIB30BaTh CBOMCTBA JIOTapu(pMOB IJIsl MPpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBATh MOHATUAMU: UPpALMOHAIIbHBIC, TIOKA3aTeIbHbIE U JIorapu(pMUIecKue
ypaBHEHHS, HAXOJUTh HMX PEIICHUS C IMOMOUIbI0 PABHOCHIIBHBIX MEPEXOJ0B HIU OCYIIECTBIISA
MPOBEPKY KOPHEH;

IPUMEHATh ~ OCHOBHBIE  TpPUTOHOMETpUYecKue  (GopMmysbl  uid  [peoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHHIA;

CBOOOJHO  ONEpUPOBaTb IOHATUEM: TPUTOHOMETPUYECKOE  ypaBHEHHME, IPUMEHATh
HE00X0AUMBIE (POPMYITBI IJIsl PEIICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJICJINPOBATh PEAIbHBIE CUTYAIlMH HA A3bIKE IreOpbl, COCTABIATh BBIPAKCHUS, YPAaBHEHHUS,
HEPaBEHCTBA 110 YCIOBHIO 33JauH, UCCIIE0BATh IIOCTPOCHHBIE MOETH C MCIOJIh30BAHMEM arIapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO OINEpPUPOBATH MOHATHAMM: (YHKIMS, CHOCOOBI 3ajaHus (QYHKLIHH, B3aUMHO
obOpatHble (yHKIHHM, KoMOo3unus (yHKOWHA, rpaduk QYHKIUH, BBHIIOIHATH SJEMEHTapHBIC
npeoOpa3oBanus rpadukoB GyHKINH;

CBOOOTHO OTIEPUPOBATH MOHATUSAMH: 00JIACTH ONPECTICHISI I MHOKECTBO 3HAYCHHUH (DYHKIIHH,
HYJIH (QYHKIMH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: YETHBIC M HEUETHBIC (PYHKINH, IEPUOANYECKHE QYHKIINH,
IIPOMEKYTKM MOHOTOHHOCTH (YHKLIHMH, MaKCUMyMbl UM MUHUMYMbl (YHKLUH, HauOoJblIiee U
HaMMEHbIIIee 3HaYeHNEe (QYHKIIMHN Ha TIPOMEXYTKE;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: CTENEHHass (YHKIUS C HATypalbHbIM M LEJIBIM
nokasaresieM, TpauiK CTeNeHHON (QYHKIIMH ¢ HATYpAIbHBIM U IIETTBIM TI0Ka3aTeneM, rpaduk KopHs N-
Oli CTeneH! Kak (pYHKIIUM 0OpaTHOM CTENeHU C HaTypajIbHBIM ITOKa3aTeleM;

OTIEpUPOBATh TOHATUSMH: JIMHEWHas, KBaJpaTHYHAas © JpOOHO-IWHEHHAs (QyHKIMH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BAaHUE U IIOCTPOECHUE UX IPa(hUKOB;

CBOOOJHO OIEPUPOBATH TOHATHAMH: TIOKa3aTelbHAS M Jorapumuueckas (QyHKIUH, HX
CBOMCTBA U IpaMKH, UCIOIB30BATh UX I'papUKH [T PELICHUs YpaBHEHUH;

CBOOOJTHO ONEpPHPOBATH IMOHITHUSAMHU: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpE/IeIeHNE
TPUTOHOMETPHUECKUX (DYHKIIUN YHUCIOBOTO apryMEeHTa;

UCTOJNB30BaTh Tpaduku (YHKIMHA I HCCIENOBAaHHUS MPOIECCOB M 3aBUCUMOCTEH TpH
pelieHnH 3ajJad U3 JAPYruxX y4yeOHBIX NPEAMETOB M peajbHOM JKU3HHU, BBIpaXaTb (opMyraamu
3aBHCUMOCTH MEX/Ty BeJTHINHAMH,

Hayana MmaTeMaTH4ecKOro aHaIn3a:

CBOOOJTHO OIIEPHPOBATH TOHATHAMH: apu]MeTHdeckas M TeoMeTpudecKas Mporpeccus,
0eCKOHEeUHO YOBbIBAIOIIas TeOMEeTpUYecKas MpOrpeccHsi, JMHEHHBI M HKCHOHEHIMAJIbHBIN pPOCT,
(dbopMyIa CI0KHBIX TIPOIIEHTOB, UMETh MIPEJICTABIICHHE O KOHCTAHTE,

UCIOJIb30BATh MPOTPECCUH [T PELICHUS PeabHbIX 3a7ay MPUKIATHOTO XapaKTepa;

CBOOOJHO  OMEpPUpPOBATH  MOHATHSAMHU:  TOCJIEIOBATEIBHOCTh,  CIIOCOOBI  3aJaHUs
MOCJIeI0BaTeNbHOCTEH, MOHOTOHHBIE M OTPaHWYEHHBIE IOCIEA0BATEILHOCTH, MOHMMATh OCHOBBI
3apOXKICHUS] MaTEMAaTHIECKOTO aHaJIi3a KaK aHaiun3a OECKOHEYHO MaJlbIX;

CBOOOJHO OIEPUPOBATH TMOHATHSMU: HENpepbIBHbIE (YHKIMM, TOYKH pa3pbiBa TIpaduka
dbyHKIMH, aCUMIOTOTH Tpaduka GyHKIINH,

CBOOOJHO ONEpUpPOBATh MOHATHEM: (DYHKIIUS, HETIPEphIBHASL HA OTPE3Ke, IPUMEHSATh CBOWCTBA
HENpepbIBHBIX (DYHKIMHA 1JIs1 peleHus 3a1ay;

CBOOOJHO OTNIEpUPOBATh MOHATUAMU: IIEPBast U BTOPask MPOU3BOAHbBIC (PYHKIINH, KacaTelabHas K

rpaduky GyHKINH,



BBIUUCIIATh MPOU3BOAHBIE CYMMBI, IIPOU3BEICHUS, YaCTHOTO U KOMIO3HUIIMH JBYX (DYHKIUH,
3HATH MTPOU3BOTHBIC MIIEMEHTAPHBIX (DYHKIINIA;

HCIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUIT CMBICI TPOU3BOIHOM JIs pEIICHHUS 3a]1a4.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, ONIEpallii HaJl MHOKECTBAMU;

WCIIO0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT Il ONMUCAHUS PEAbHBIX MPOILIECCOB U
SIBJIGHUH, MIPU PELICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB;

CBOOOJITHO ONEPUPOBATH MOHITHUIMU: OIPE/CIICHUEe, TeOpeMa, ypaBHEHUE-CIIeICTBUE, CBOICTBO
MaTeMaTHYeCKOro o0bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHUS 1 HEPABEHCTBA.

K xonmy oOyuenus B 11 Kkjacce oOydYarOIIMICS TOJYYHT CIEAYIONIUE IIPEIMETHBIC
pe3yNbTaThl MO OTACIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO Kypca «Anredpa W Havana
MaTeMaTUYECKOr0 aHAJIN3an:

Yncsa v BbIYUCIEHUSA:

cBOOOIHO OMEPUPOBATH MOHITUSIMH: HATypaIbHOE U L[EJ0€ YHCII0, MHOKECTBA HATypaIbHBIX U
LIETIBIX YMCETI, UCIIOJIB30BaTh MpU3Haku aenuMocTu uenbix uncen, HOJ u HOK natypanpubIX uncen
JUISL peLeHus 3a/1a4, IPUMEHSATh aNroputM EBkinaa;

CBOOOJTHO OIEpPUPOBATh MOHITHEM OCTaTKa MO MOMAYJIIO, 3alMChIBATh HATYpAJIbHBIC YHCIIA B
Pa3IMYHBIX MO3ULIMOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO OTMEPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMIUIEKCHBIX YHCET,
MPEJICTaBIATh KOMIUIEKCHBIE YMCia B areOpanvyeckod U TPUTOHOMETPUUYECKOH (opMe, BBIMOTHSTh
apudmeTHUecKre orepamyy ¢ HUMU B H300paKaTh HA KOOPIMHATHON TUIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOO/IHO OTIEPUPOBATH MOHSATUSMU: UPPALUOHAIBHBIC, IOKA3aTEIbHBIC U JIOTAPU(PMUICCKIEC
HEPaBEHCTBA, HAXO/UTh UX PEIICHUS C IIOMOIIbIO PABHOCUIIBHBIX IEPEXOOB;

OCYIIECTBIISAITH OTOOP KOPHEH MpH PEIICHHH TPUTOHOMETPUUIECKOTO YPaBHEHUS;

CBOOOZIHO  OMEpUpOBaTh IMOHITHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IMPUMEHSTh
HE0OXO0MMBbIe (POPMYIIBI JJISI PEIICHUS OCHOBHBIX TUIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHITHSIMH: CHCTEMa W COBOKYITHOCTh YPaBHEHHH M HEPaBEHCTB,
PaBHOCUJIbHBIE CHCTEMBI U CUCTEMBI-CIEJCTBUSA, HAXOJIUTh PEIICHHUS CUCTEMBl M COBOKYITHOCTEH
paIMoHaIbHBIX, UPPALMOHABHBIX, TTOKa3aTENbHBIX U JIOTApU(MUYECKIX YPAaBHEHUH U HEPABEHCTB;

pemarh  palMoOHaJbHBIC, HppallMOHAIbHBIC, TOKa3aTelbHbIE, JorapupMUYecKue U
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJIEpKaIllNe MOAYJIN U TapaMeTpBhl;

MPUMEHATH Tpaduueckue METObl I PEIICHUsS YPAaBHEHHN W HEPABEHCTB, a TaKXKe 3a7ad C
rnapameTpamu;

MOJICJIUPOBATh pealbHbIE CUTYallUH Ha SI3bIKE aIreOpbhl, COCTABIIATH BBIPAXKCHHS, YPABHECHHUS,
HEpPaBEHCTBA M HX CHCTEMbl MO YCIOBUIO 33Jlayd, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
WCTIOJIb30BaHUEM allliapaTta aareOpbl, HHTEPIPETHPOBATH MOTYICHHBIM pe3yIbTarT.

DyHKIUH U TPaQUKH:

CTPOUTH TpadUKU KOMIO3UIUU (PYHKIIUH C TOMOIIBIO JJIEMEHTAPHOTO HCCIEIOBAHUS H
CBOWCTB KOMITO3UIIMHU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPUUECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB Ha KOOPAMHATHON IJIOCKOCTH;

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: TPpa(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA;

MPUMEHATH (PYHKITUHU JJI1 MOJCIIMPOBAHUS U UCCIIEAOBAHUS PEATbHBIX MPOIIECCOB.

Hauvana maTteMaTn4eckoro aHajamsa:

WCIIOIh30BaTh MPOW3BOIHYIO IS UCCeA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD U SKCTPEMYMBI,

HaXOJUTh HAUOOJIbIIIEe U HAUMEHbBIIIEE 3HAYCHUS PYHKIIMHU HEMTPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MPOU3BOJHYIO I HAXOXACHUS HAWIy4dlIero peleHUs B MPUKIATHBIX, B TOM
YHUCJIE COLUATBbHO-DPKOHOMHYECKHUX, 3a7adax, JJis ONpeAesIeHUs] CKOPOCTH M YCKOPEHHs Ipolecca,
3aIaHHOTO (POPMYJION MU TPadhUKOM;

CBOOOJHO OMEpUPOBATh TMOHATHUSIMHU: TIEPBOOOpa3Hasi, OMPENCNEHHBIM WHTETrpall, HAXOIUTh
epBoOOpa3HbIC AIEMEHTAPHBIX QYHKIIUNA U BRIYUCIATH HHTETpal 1o ¢hopmyse HetoTona-JlelOnuna;

HAXOJUTh IUIOMIAAN IJIOCKUX (HUTYP U 0OBEMBI TEJ ¢ TOMOIIBIO0 HHTETpAIA.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC

HaunumenoBanue
pa3aesioB U TeM
MPOrpaMMbl

Ne
n/n

Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE

Bcero

(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

Konrpoabnbsie IIpakruuyeckue
padoThI padoThI

MHokecTBO
JICHCTBUTCIIBHBIX YHCEI.
MHOTro4JIeHEI.

1 PanmonannHbIC
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JIMHEWHBIX YpaBHEHUMN

24

OyHKIUYN U TpapHUKH.
2 CrenenHast GyHKIIHS C
LIEJIBIM ITOKa3aTeaeM

Apudmernaeckuit
KOPEHb N-Ol CTETIECHH.
Hppauunonansusie
YPaBHEHUs

12

15

[TokazarenbHast QyHKIHS.

4 Tloka3zarenbpHbIE
ypaBHEHUs

10

Jlorapudgmuueckas
5 GyHKIMS.

Jlorapudmuueckue

YpaBHEHHUS

Tpuronomerpuueckue
BBIPAKCHMS U YPAaBHEHUS

18

22

TlocnenoBaTenpLHOCTH U
MIPOrpeECCUM

10

HenpepbiBHbIE QYHKITUH.
[IpounsBoaHas

[ToBTOpEHME,
9 0000111EHNE,
cHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

20

136

10 0




11 KUIIACC

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Ne
n/n

UccnenoBanme GpyHKimii
1 C IIOMOIIIBIO
MPOU3BOAHOMN

[TepBooOpasHas u
HHTETpal

I'paduxu
TPUTOHOMETPHUYECKUX
3 GyHKIHH.
Tpuronomerpuieckue
HEpaBEHCTBA

HppaumnoHnaneHsle,
IIOKa3aTeIbHbIE U
Jorapu)MUICCKHe
HEPAaBEHCTBA

KoanuecTBo yacoB DJIeKTPOHHbIE

Bcero

22

12

14

24

(umpposbie)
o0pa3oBaTte/ibHbIE

pecypchl

KonTpoabubie IIpakTuueckue
padoThI padoTshI

5 KomirekcHble unciia

10

HaTyp AJIbHBIC U LICJIBIC
qucia

Cucremsl palliOHaIbHBIX,
MppalMOHATIBHBIX

7 IIOKAa3aTeNIbHbIX U
JorapuPMUUECKUX
ypaBHEHUH

10

12

8 3agauu ¢ mapaMeTpaMu

16

[ToBTOpEHME,
9 000011eHNE,
CUCTEMaTHU3allis 3HAaHUH

16

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KUIACC

Ne
n/
1|

Tema ypoka

MHokecTBO, onepanuu
HaJl MHOKECTBAMH U MX
CBOMCTBA

[IprMeHeHne TeopeTHKo-
MHOKECTBEHHOTO
anmnapara JJs peleHus
3a1a4y

Llenble 1 pauroOHAIbHBIE
yrcna. OObIKHOBEHHBIE U
JECSITUUHBIE 1pOoOH,
MPOLIEHTHI, 0ECKOHEYHbBIE
MEPUOIUYECKHIE IPOOH

[Tpumenenne apoleii u
HPOLCHTOB ISl PELICHUS
NPUKJIAIHBIX 33134

Apudmernaeckue
OTIEPALIH C
JEUCTBUTCIILHBIMU
YHCIIaMU

KoaunuecTBO 4acoB

Bcer
0

KonTpoasu
ble padoThbI

IIpakTHyeck
ue padboThbl

Jlara
U3yYeH
us

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTesibH
ble pecypchl

[Tpubnnxénnple
BBIYHCIICHHUSI, IPABUJIA
OKpYTJIEHUS, IPUKUIKA U
OLICHKA pe3yybTaTa
BBIYHCIICHUI

Moynb AEHCTBUTENBLHOTO
YyHcla U ero CBOMCTBA

10

Metoa maTeMaTHuecKon
WHIYKITUU.
ApudmeTnueckuiit KopeHb
HATypaJbHOM CTENEHU U
€ro CBOMCTBaA
N3Bneuenne kopHs N-oit
CTEIICHU

11

CaoiicTBa
apuhMeTUIECKOT0 KOPHS
HaTypaJbHOM CTENEHU

12

OCHOBHBIE METOEI
pELIeHUs LENbIX U
JIPOOHO-paIIMOHATIBHBIX
YPaBHEHUU U HEPABEHCTB:
JIMHEHBIE U KBaJpaTHbIE
ypaBHeHus. Pemenue
JIMHEWHBIX U KBAIPATHBIX
HEPaBEHCTB.

13

OCHOBHBIE METOIBI




PEIICHUS 1ETbIX U
JTPOOHO-PAIMOHATBHBIX
ypaBHEHUI U HEPABEHCTB:
IPOOHO- INHEHHBIC
ypaBHEHHUSL.

14

15

OcHOBHBIE METOBI
peleHus UenblxX U
JIpOOHO-pallMOHATIBHBIX
YPAaBHEHU U HEPABEHCTB:
pellIeHNEe HEPABEHCTB
METOI0M MHTEPBAJIOB.

MHorouieHsl OT OTHOU
nepeMeHHoiu. Jlenenue
MHOTO4JICHa Ha
MHOTOYJICH C OCTAaTKOM.
Teopema besy

16

MHOrouseHsI ¢ UETBIMU
K03 pHUIHEeHTaMH.
Teopema Buera

17

18

19

20

CHcTeMBbl JTHHEHHBIX
YpPaBHEHUI: OCHOBHBIE
MOHATHUS; TPapUICCKUI
METOJ, METO/I
MMOJICTAHOBKH, METO/T
CIIOKCHHUS.

CucreMsl JIMHEHHBIX
YpaBHEHU CO MHOTHUMH
HEU3BECTHBIMU.

Ornpenenurens MaTPHUILBI
2%*2, ero reoMeTpU4YeCKun
CMBEICII I CBOMCTBA,
BBIUNCJIEHHUE €r0
3HauEHUsl, IPUMEHEHUE
ONPENEINUTENS ISt
peLIeHUs CUCTEMBI
JIMHEUHBIX YPABHEHUN

Onpenenuresb MaTPUIbI
2%*2, ero reoMeTpU4YEeCKUn
CMBEICIT 1 CBOMCTBA,
BBIUNCJIEHHUE €TI0
3HA4YEHUs], IPUMEHEHHE
ONPEAEIINTENS ISt
peILIeHUs CUCTEMBI
JIMHEUHBIX YPABHEHUN

21

Pemenue npuknaasbix
3aJ1a4 ¢ IIOMOIIBIO
CUCTEMBI JIMHEHHBIX
YpaBHEHUU.

22

Peuienune npukiiaaHbix
3aJ1a4 ¢ IOMOIILIO
CHCTEMBI JIMHECHHBIX
ypaBHEHUN




23

24

25

26

27

Kontponbnas padota Ne 1
1o Teme "MHOXECTBO
IEMCTBUTEIBHBIX YHCET.
MHOTO4JICHEL.
PanmonansHbie
ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI
JMHENHBIX YpaBHEHUN"

ODYHKIHS, CITOCOOBI
3aiaHusl PyHKITUH.
Kommozuius ¢hyHKIui
I'padux hyHKIHIM.
DneMeHTapHbIe
npeoOpa3oBaHus
rpaduKoB QYHKITHIA
OO6nacth onpeneneHus u
MHOYECTBO 3HAUCHHH
¢ynkunu. Hymn
bynkuuu. [TpoMexyTKu
3HAKOMOCTOSIHCTBA

YETHbBIE U HEUYETHBIE

GbyHKIHH.
[Iepnonnueckue

GbyHKITHIH.

28

29

30

31

IIpomexxyTKn
MOHOTOHHOCTH.
MakcuMyM 1 MUHUMYM
¢yukun. Hanbonpiiee u
HauMEHbIIIEE 3HAUCHUE
(GYHKIIMHM Ha OTpE3Ke.

JInnelinas, kBagpaTU4Has
U 1poOHO-TUHEHAS
(GyHKIIMH, 37IEMEHTapHOE
UCCIIEJOBAHNE U
nocTpoeHue rpadukoB
3TUX QYHKIUI: TUHEHHAsS
GbyHKLUS, KBaApaTUYHAS
GbyHKIHS.

JIuHeitHas, KBaipaTUudHast
U 1poOHO-TUHEHHAS
GyHKINH, 37IeMEHTapHOe
HCCIIEJIOBAHNE U
nocTpoeHue rpadukoB
3TUX QYHKIHI: TpoOHO-
JTUHeHast QyHKIUS
Crenens ¢ nensiM
nokasaresieM. buaom
HerotoHa.

32

CreneHb C palMoOHaIbHBIM
MoKa3aTelieM

33

CBoiicTBa CTENEHH C
PaIMOHAILHBIM




nokazaresem. Dopmyna
CJIOXKHBIX IMPOLCHTOB.

34

35

Crenens ¢
JNEUCTBUTEILHBIM
IIoKa3aTeiieM

CBoiicTBa CTEHEHH C

NENCTBUTENbHBIM
[oKasarejieM

36

CBoiicTBa CTEHEHH C
NENCTBUTENbHBIM
[oKasarejieM

37

38

Crenennas GyHKIHS, €€
CBOMCTBA

I'paduk crenennomn
byHKIIUN

39
40

41

42
43

B3anmuO 00paTHbIE
byHKINN.

O0o006111IeH1E 10 TEME
KonTponbnas paborta Ne
210 teme "CrereHHas
dbyukuus. E€ croiicTa u
rpapux"”

PaBHOCHIIBHBIE YpaBHEHUS
PaBHOCHUIIBHEIE
HEpaBEHCTBA

44

45

OO111e MeTobI perIeHus
YpaBHEHUH U HEPABEHCTB
HppannonaibHbie
YpaBHEHUS

46

47

48

Meroas! pemenus
UPpALMOHAIIBHBIX
ypaBHEHUU

PaBHOCHIIBHOCTB
MPPaLMOHATIBHBIX
ypaBHEHUU
[Tpeobpa3zoBanue
YpaBHEHUNU

49

O000I1IIeHNE TI0 TEME.

50

51

KonTtponbHas padora Ne 3
10 TeMe
"HppanuoHanbHble
ypaBHeHuUs"

[TokazarenpHas GyHKIHS,
e€ cBoiicTBa U rpaduK.

52

ITokazaTennHbIe
YpPaBHEHUSA

53

AnropuT™M peleHus
NIOKa3aTeIbHbIX
ypaBHEHUN

54

Meton BBeieHNST HOBOU




MepEMEHHOMN

CucTeMBl TToKa3aTeIbHBIX

55 o
YpaBHECHHIA

56 Meroxa moaCTaHOBKHU

57 MeTto 3aM€EHEBI
MIEPEMEHHBIX

58 Meron yMHOXEHUS
YpaBHEHUU

59 Ypok 00001eHus 1 §
CUCTeMAaTH3AINH 3HAHHUIA
KonTponbHas pabotaNed

60  «llokazarenbHas
GYHKITUS

61 IlousTHe norapudma

62 Jlorapudm yucma.
CgoiicTa norapudma
[IpeobpazoBanue

63 BBIPOKCHHUH COJEPIKAIINX
J0TapupMbl

64  Jlecsatuunble orapuMel

65 Yucno e. HatypanbHble
JorapudMbl

66 Jlorapudmmueckas
byHKIUS
CaolicTBa

67 | norapudmmyuecKon
byHKIIUHN
['paduk

68  morapudmuveckon
byHKIIUN

69 Jlorapudmuueckue
YpaBHECHUS

70 Jlorapudmuueckue
ypaBHEHUS
PaBHOCHITBHBIE

71 norapudpmuueckue
ypaBHEHUS
MeTtoibI perieHus

72 | jorapuMHYECKUX
ypaBHEHUU

73  Pemenune 3amad mo teMe

74  Pemenwue 3amad 1o Teme

75 Ypox 06001eHNS 1 }
CUCTeMAaTH3AINH 3HAHHUIA
KonTtponbhas pabora:
"Jlorapupmuueckas

76  ¢dyHKUMA.
Jlorapudmudeckue

ypaBHeHHUA"




77

Pannanunas mepa yria.

[ToBOpPOT TOUKHK BOKPYT

8 Hayaia KOOpJAWHAT.

79 Koopaunats! TOUKH
OKPY>KHOCTH
OripezernieHne cuHyca,

80  kocmHyca yria u
TaHI'€Hca yria

81 3HaKU CUHYCa, KOCUHYyCa U
TaHIeHca yria
3aBUCUMOCTb MEXY

gy  CHHYCOM, KOCHHYCOM 1
TAHI€HCOM OJJHOT'O M TOTO
e yria
Tpuronomerpuueckue

g3  ToNnecTBa. CriocoOsl
JI0Ka3aTeIbCTBA
TOKIECTB.

84 [IpeoOpazoBanue
TOKIECTB

85 Cunyc, KocuHyC 1
TAHTEHC YIJIOB a U -a

86 DopMyIIbI CHHYCA CYyMMBI
Y pa3HOCTHU apryMeHTa
®opMyIibl KOCUHYCa

87 | cyMMBI U pa3HOCTH
aprymeHTa

88 Cunyc, KOCHHYC M
TaHTEHC TBOWHOTO yTJia

89  ®opmyiel TBOMHOTO yTia

90  ®opmyibl NPUBEICHUS
[Tpumenenue popmyn

91  mpuBeneHus npu
pelLIeHUH 3aa4

92 CymMa U pa3HOCTb
CHHYCOB.

93 CymMa 1 pa3HOCTb
KOCHHYCOB

94  VYpaBHeHHE COS X = a

95 ApPKKOCUHYC YHCIIa.
YpaBHeHue: COSX=a

9% Pewenne ypaBaenui
BHga: COSX=a
[Ipocreiimue

97 | TpuUroHOMETpHUYECKHE
ypaBHEHHS SiN X = a

98 Apkcunyc qucIa.
YpaBHeHue SInX=a

99  ®opmyna KopHE




ypaBHEHHASINX =a.
Pewenne ypaBaenui
BUA SINX =a

100

101

Pemienue ypaBHeHuii Busia
sinx =a

[Ipocretimue
TPUTOHOMETPUUECKHUE
ypaBHeHUs tg X = a

102

103

ApKTaHI€HC YUCIa.
YpasHeHue tgx=a.
dopmyiia KOpHEH
ypaBHeHus {gX =a
Pemenue
TPUTOHOMETPUUECKUX
YpaBHEHUM CBOJSIIMECS,
K KBaJpaTHbIM

104

YpaBHEHHsI CBOASIINEC K
KBapaTHBIM, 3aMEHA
MePEMEHHBIX

105

106

YpaBHeHue
asinx+bcosx=0
VYpaBHeHus1, peniaembie
pa30KEHUEM JIEBOM
YaCTHU HAa MHOXKUTEIU

107

108

109

Pemenune
TPUTOHOMETPHUUECKUX
YpaBHEHUU pa3TuYHbIMU
crocobamu

KonTpomabnas padoraNe7
«Tpuronomerpuyeckue
YpaBHEHUA»

IlociemoBaTeabHOCTH.
CriocoOnbl 3agaHus
OCJIEIOBATEIILHOCTEH.
Apudmerndeckas u
I'eomerpuueckas
MIPOTPECCHM.

110

MoHoToHHEIE U
OTpaHUYECHHBIE
OCJIEIOBATENbHOCTH.

111

beckoneuno yObIBarommas
reoMeTpuvecKas
nporpeccusi. Cymma
0ecKOHEeuHO yOBIBaIOIIEH
reOMETPUYECKOMN
IPOTPECCUH.

112

Meton MmaTemaTHuecKkoi
WHIYKIIUH.

113

dopmylia CIOKHBIX
MPOLICHTOB.
Hcnonp3oBanne




MPOTPECCUU JIJISl PEeLICHHUS
peabHBIX 3a1a4
MIPUKIIATHOTO XapaKTepa

114

[IpousBoanas. 3agauu
MPUBOSIINE K TTOHSITHIO
MIPOU3BOAHOM.

115

[IpousBoaHasl.
HenpepsbiBHast QyHKIMSL.

116

[IpousBoaHas.
HenpepoiBHast QyHKITHS.
Touxka pa3psbiBa.
AcumnToTH rpadukoB

byHKIHHA

117

118

[Tpou3BoiHas cTENEHHOM
byHKIIUN
[IponsBoiHasA cTENEHHON
byHKIIUN

119

[IpaBuna
g depeHmpoBanusi(mpa
BUJIO CyMMBI)

120

121

122

[IpaBuiia
nuddepeHIpoBaHms
(mpaBUIIO IPOU3BENEHNUS)
[IpaBuiia

T epeHMpoBaHUs
(paBUIIO YaCTHOTO)
IIepBas u BTOpas
pOU3BOIHAS (DYHKIUH.

123

124

YpaBHEHHE KacaTEIbHOU K
rpaduxy GpyHKUINUN
[Ipon3BoIHBIE HEKOTOPBIX
3JIEMEHTAPHBIX ()YHKITHH.
[IponsBonHas
noKa3aTeabHON QYHKIUH.

125

126

127

[Ipoun3BoIHbIE HEKOTOPBIX
3JIEeMEHTapHBIX (PYHKIIHUHA.
IIpownsBoaHas
norapudmuueckoin
GyHKIINH.

[Tpoun3BogHBIE HEKOTOPBIX
AIIEMEHTAPHBIX (PYHKIIHA.
[TpousBogHbIe
TPUTOHOMETPUUECKUX

G YHKIHA.

[IpumeHnenue npaBui

G hepeHIMPOBAHUS U
(hopMyIT MPOU3BOIHBIX K
peLIeHUIOo 3aau.

128

I'eomerpuueckuii u
(bU3UYECKU CMBICIT
MIPOU3BOAHOMN




['eomeTpuyeckuii u

129  ¢dwusuveckuii cMbICT 1
MIPOU3BOIHOMN
IToBTOpEHME MO TEME

130 «IIpousBogHas u ee 1
TEOMETPUUYECKHI CMBICTI
KonTtponbHas pabora:

131 -, " 1

[IpousBogHas

[ToBTOpEeHmE, 0000IIECHNE,

132  cucreMarH3aiys 3HAHUIA: 1
"YpaBHenus"
[ToBTOpEeHmE, 0600IICHNE,

133  cucreMaru3anys 3HAHUMA: 1
"OyHkuun"
HroroBast KOHTpOIbHAS

134 1
paborta

135 [ToBTOpenue, 06001ICHNE, 1
CcHCTeMaTu3als 3HaHUH

136 [ToBTOpEHHE, 0000IICHUE, 1
CcHCTeMaTh3alus 3HaHUH

Bcero 136




11 KUIIACC

Ne
n/
n

Tema ypoka

KoanuecTBO 4acoB

Bcer
0 e padoThl

KoHTpoJbHBI

[MpakTnyeckn
e padoTsl

Jara
H3YyUYeHH
s

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl

[IpumeHenue
IIPOU3BOJHOM K
UCCIIEJOBAaHUIO
¢byHKkuMi Ha
MOHOTOHHOCTb U
KCTPEMYMBI
[Ipumenenue
IIPOU3BOJHOM K
UCCIIEJOBAaHUIO
byHKIUH Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[IpumeHeHne
MPOU3BOIHOM K
HCCIICIOBAHUIO
byHKIUI Ha
MOHOTOHHOCTh 1
KCTPEMYMBI

[IpumeneHne
IIPOU3BOJIHOM K
HCCIIE0BAHUIO
dbyHKIMI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHne
IIPOU3BOJHON K
UCCIIEJOBAHUIO
byHKIUI Ha
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeHeHue
IIPOU3BOJHOM K
HCCIIEJOBAHUIO
byHKIIUH Ha
MOHOTOHHOCTb U
KCTPEMYMBI

Haxoxnenne
HauOOJIBIIIETO U
HaWMEHbIIIETO
3HAYCHUS
HEIPEPBIBHOU
(GhyHKIIMH Ha OTpE3Ke

Haxoxnenue
HanOOJIBIIETO U
HauMEHBIIIETO
3HAUCHUS
HEMPEePbIBHOMN




(GyHKIIMH Ha OTpE3Ke

10

11

Haxoxnenue
HauOOJIBIIETO U
HAaUMEHBIIETO
3HAYCHUS
HEMPEePbIBHOMN
(GyHKIMU Ha OTpE3Ke

Haxoxnenue
HauOOJIBIIETO U
HAaUMEHBIIETO
3HAYCHUS
HEMPEePbIBHOMN
(GyHKIMU Ha OTpE3Ke

Haxoxnenne
HauOOIBIIETO U
HAUMEHBIIIETO
3HAYCHMS
HEIPEPBIBHOU
(GYHKIIUM Ha OTpe3Ke

12

13

14

Haxoxnenue
HauOOJIBIIIETO U
HaUMEHbIIETO
3HAYCHUS
HEMPEePbIBHOMU
(GYHKIIMHM Ha OTpe3Ke

[IpumeHeHne
MIPOU3BOJHOM st
HAaxO0KJICHUs
HaUJIy4dIIero
penieHus B
IIPUKJIAIHBIX
3aa4ax

[IpumeHenne
MIPOU3BOJHOM ISt
HAaxO0KJICHUS
HaMJIy4dIIero
peLieHus B
MIPUKJIIATHBIX
3ajayax

15

IIpumeHeHue
MPOU3BOIHOMN JJIst
OIIpeeICHUS
CKOPOCTH U
YCKOpEHUs
mporiecca,
3a1aHHOTO
hopmymoit wim
rpaduKoM

16

IIpumeHeHue
MPOU3BOTHOMN IJIst
onpeeaeHus
CKOpPOCTH U




YCKOPECHHS
nporiecca,
3aJJAHHOTO
dbopMmyIoi win
rpadgukom

17

18

19

Kommosunus
GbyHKIII
Kommosunus
GbyHKIII
Kommnozuims
byHKIMHA

20

21

['eomeTpuyeckue
00pa3bl ypaBHEHUI
Ha KOOPAMHATHOM
IJIOCKOCTH

I'eomerprueckue
o0pa3bl ypaBHEHUN
Ha KOOPJIMHATHOMN
IIJIOCKOCTH

22

23

KonTponbhas
pabora:
"UccaenoBanue
byHKIMH C
MTOMOIIIBIO
MIPOU3BOHOM"
[TepBooOpazHas,
OCHOBHOE CBOMCTBO
epBOOOPA3HBIX

24

[TepBooOpaznbie
AIIEMEHTAPHBIX
¢bynkuuit. [IpaBuna
HAXOKICHHSI
epBOOOPA3HBIX

25

[TepBooOpazubie
AIIEMEHTAPHBIX
¢bynkuuid. [IpaBuna
HAX 0K ICHHSI
NepPBOOOPA3HBIX

26

HuTrerpai.
I'eomerpuuecknii
CMBICJI UHTErpaja

27

Breruucnenue
OITPENIEIIEHHOTO
WHTErpaJia rno
dhopmyne HeroToHa-
Jleiibnuia

28

Brruncnenne
ONPEACIEHHOTO
MHTErpaa mno
¢dbopmyne HetoToHa-
JletiOuuIta




29

[Ipumenenue
UHTEerpaja s
HaXO0XKIEHUS
ILIOIIAJICH TNIOCKUX

duryp

30

[IpumeHenue
WHTEerpaja s
HaXO0XJACHUS
00BEMOB
Tr€OMETPUUYECKUX TeT

31

32

33

34

[Ipumeps! perenuit
muddepeHIaTbHBIX
YpaBHEHUU

[Ipumeps! pemenuin
muddepeHIaTbHBIX
YpaBHEHUI

Maremarnueckoe
MOJIETTUPOBaHUE
peaTbHBIX
MIPOLIECCOB C
MTOMOIIBIO
muddepeHIaTbHBIX
YpaBHEHUI

Kontponbnas
pabora:
"[lepBooOpa3nas u
uHTerpan”

35

Tpuronomerpuyeck
ne QyHKINH, UX
CBOMCTBA U TpapUKu

36

37

38

39

40

Tpuronomerpuueck
ue QyHKIUH, ux
CBOMCTBA U TrpaduKu
Tpuronomerpuueck
ue QyHKIUH, ux
CBOMCTBa U rpaduKu
Tpuronomerpuueck
ue QyHKIUH, ux
CBOMCTBa U rpaduKu
Tpuronomerpuueck
ue QyHKIUH, ux
CBOMCTBa U rpaduKu
OT60p KOpHEI
TPUTOHOMETPUYECKH
X YPaBHEHHI C
IIOMOUIBIO
TPUTOHOMETPUYECKO
1 OKPY’KHOCTH

41

Ot60p KOpHEH
TPUTOHOMCTPHYCCKU

X YpaBHEHHI C




MTOMOLUIBIO
TPUTOHOMETPUYECKO
W OKPYKHOCTH

42

43

44

45

46

47

48

49

OT60p KOpHEH
TPUTOHOMETPUUECKH
X YpaBHEHHM C
IIOMOUIBIO
TPUTOHOMETPHUYECKO
1 OKPY’KHOCTH

OT60p KOpHEH
TPUTOHOMETPUUECKHU
X YpaBHEHHM C
IIOMOUIBIO
TPUTOHOMETPHUIECKO
1 OKPY’KHOCTH

Pemenue
TPUTOHOMETPUUYECKHU
X HEPABEHCTB

Pemenue
TPUTOHOMETPUUYECKHU
X HEPABEHCTB

Pemenue
TPUTOHOMETPUUYECKHU
X HEPABEHCTB

Pemenne
TPUTOHOMETPUUYECKHU
X HEPABEHCTB

KoHnTponbHas
pabota: "['paduxu
TPUTOHOMETPUYECKH
X (QYHKIHH.
Tpuronomerpuueck
ue HepaBeHcTBa"

OCHOBHBIE METOIBI
pelieHus
IIOKAa3aTeNIbHBIX
HEPaBEHCTB

50

51

(OCHOBHBIE METOIBI
pelIeHus
IMOKAa3aTeNbHBIX
HEPABCHCTB

OCHOBHBIE METOIBI
pelieHus
IIOKAa3aTeNIbHBIX
HEPaBEHCTB

52

OCHOBHBIE METO/IBI
pelIeHus
IMOKAa3aTeNbHBIX
HEPABCHCTB

53

(OCHOBHBIE METOIBI
pelIeHus




JoTapu(PMUIECKUX
HEPABEHCTB

54

(OCHOBHBIE METO/IBI
pelIeHus
Jorapu(PMUIECKIX
HEPABCHCTB

55

OCHOBHBIE METO/IBI
pelIeHus
Jorapu(PpMUISCKIX
HEPABCHCTB

56

57

OCHOBHBIE METO/IbI
perieHus
Jorapu(PpMUIECKUX
HEPaBEHCTB

OCHOBHBIE METO/IBI
peleHus
HPPaIMOHATEHBIX
HEPABCHCTB

58

59

OCHOBHBIE METO/IbI
peLeHus
HppaLMOHAIIBHBIX
HEpPABEHCTB

OCHOBHBIE METO/IBI
pelieHus
UPPaIMOHATEHBIX
HEPaBEHCTB

60

OCHOBHBIE METOIBI
pelieHus
UPPAIMOHATEHBIX
HEPaBEHCTB

61

62

['paduueckue
METOBI peIICHUS
UppaloOHaIbHBIX
YpaBHEHUI

['padnueckue
METO/Ibl PEIICHUS
UppaliOHATILHBIX
ypaBHEHUH

63

64

I'padmueckue
METOIBI pEIICHUS
MoKa3aTeIbHbIX
YpaBHEHUI

['padnueckue
METO/Ibl PEIICHUS
MOKa3aTeIbHBIX
HEPABEHCTB

65

['padpuaeckue
METO/IbI PEIICHUS
Jorapu(PMUIECKUX
YpaBHEHUH

66

['paduueckue




METOIBI PEIICHUS
JorapuMUIECKIX
HEPaBEHCTB

67

68

['papuaeckue
METO/IbI PEIICHUS
JorapupMHUIECKUX
HEPABCHCTB

['padpuaeckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX U
Jorapu(MUIECKIX
ypaBHEHUI

69

['padpuaeckue
METOBI peIICHUS
MOKa3aTeIbHbBIX U
JoTapu(PMUICCKIX
ypaBHEHUH

70

['padpuaeckue
METO/IbI PEIICHUS
MOKa3aTeIbHbIX U
JoTapu(PMUICCKIX
HEPaBEHCTB

71

['padpuaeckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX U
JoTapu(PMUIECKUX
HEPaBEHCTB

72

73

KonTponbHas
pabora:
"HppannoHanbpHeIe,
MOKa3aTeabHbIE U
norapupmMuUecKue
HepaBeHCTBa"

KommnekcHbie
YJucIa.
AnreOpanueckas u
TPUTOHOMETPHYICCKA
s (popMBI 3amucu
KOMITJICKCHOTO
qrcna

74

KommuiekcHbie
YJucIa.
AnreOpanueckas u
TPUTOHOMETPHYIECKA
s (popMBI 3amucu
KOMILJIEKCHOTO
qrcna

75

Apudmernueckue
OTIePAIHH C
KOMILJIEKCHBIMHU
YHCITaMH

76

Apudmernaeckue




oTepaIyu ¢
KOMIIJICKCHBIMHA
YHCIIaMA

77

78

79

80

81

N3o0paxeHune
KOMIUICKCHBIX YHCe
Ha KOOPJIMHATHOU
TUIOCKOCTH

N3o0paxeHune
KOMILIEKCHBIX YHCE
Ha KOOPJAMHATHOM
IJIOCKOCTH
®dopmyna Myaspa.
Kopnu n-oit
CTENEHU U3
KOMILJIEKCHOTO
qucia

dopmyna Myaspa.
Kopuu n-oit
CTENEHU U3
KOMIIJIEKCHOTO
qucia

[IpumeHeHne
KOMIUICKCHBIX YUCEI
JUISL pEILICHUS
(bu3nUeCKUX u
reOMETPUYCCKUX
3aau

82

83

84

KonTponbHas
pabora:
"KommiekcHbie
gucna"

Harypanbnsie u
LIETIbIE YUCIIa
Harypanbnbie u
LIEeJIbIE YUCIIA

85

86

IIpumeHeHue
MIPU3HAKOB
JEITMMOCTH LIEJIBIX
4qHCell

[IpumeHeHne
IIPU3HAKOB
JEITMMOCTH LIEJIBIX
qucell

87

IIpumeHeHue
MIPU3HAKOB
JEIMMOCTH LIEJIBIX
yucen: HOJl u HOK

88

IIpumeHeHue
MPU3HAKOB
JETUMOCTH 1LIEJIbIX
yucen: HOJl u HOK




89

[Ipumenenue
MIPU3HAKOB
JEJIMMOCTH LIEJIBIX
YlCeJl: OCTaTKU 10
MOJIYJIIO

90

[IpumeHenue
MIPU3HAKOB
JEIMMOCTH LIEJIBIX
4lCeJl: OCTaTKU 10
MOJIYJIIO

91

92

93

[Ipumenenue
MPU3HAKOB
JIEITUMOCTH IICJIBIX
YHUCeNl: aJlTOPUTM
EBxmnna ms
pelIeHus 3a/1a4 B
ICIBIX YHCIax

Kontponbnas
pabora: "Teopus
1enbIx yucen"

Cucrema 1
COBOKYITHOCTb
YpPaBHEHUU.
PaBHOCHIBHBIE
CHCTEMEI B
CHCTEMBI-CIICJICTBUS

94

95

CucremMa u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHEIE
CHUCTEMBI U
CHCTEMBI-CIICACTBU

OCHOBHBIE METOIBI
pELLIEHNS CUCTEM U
COBOKYITHOCTEM
palMoOHaIbHBIX
ypaBHEHUH

96

OCHOBHBIE METO/IbI
peIIeHus: CUCTEM U
COBOKYITHOCTEMN
HPpAIMOHATIEHBIX
ypaBHEHUH

97

(OCHOBHBIC METOJIBI
pEIICHUS CUCTEM H
COBOKYITHOCTEMN
MOKAa3aTeNIbHBIX
YpaBHEHUH

98

OCHOBHBIE METO/IbI
pEIIeHUs CUCTEM U
COBOKYITHOCTEMN
MOKa3aTelbHBIX
YpaBHEHUH




99

OCHOBHBIE METOIEI
pelIeHus! CUCTEM U
COBOKYITHOCTEH
Jorapu(PpMUISCKIX
ypaBHEHUI

100

OCHOBHBIE METO/IbI
pEIIeHUs] CUCTEM U
COBOKYITHOCTEH
Jorapu(MUIECKIX
YpaBHEHUI

101

[Ipumenenue
CHCTEM K pEIICHUI0
MaTeMaTHYECKUX
3aja4 1 3a]a4 u3
Pa3IMIHBIX
o0ractell HAyKH U
peanbHOM KU3HH,
UHTepIpeTanus
MOJTyYeHHBIX
pe3yJbTaToB

102

103

104

[IpumeneHne
CUCTEM K PELICHUIO
MaTeMaTUYECKUX
3a/1a4 ¥ 3a]1a4 u3
pa3IUYHBIX
oOractell HAyKH U
peanbHON KU3HH,
UHTEpHpeTaus
MOJIy4YEHHBIX
pe3yIbTaToOB

[IpumeHeHne
HEPaBEHCTB K
pELIEHUIO
MaTEeMaTHYECKHUX
3a/1a4 ¥ 3a]1a4 u3
pa3IMYHbIX
oOyactell HAyKH U
peaNbHON KU3HH,
MHTEpIpeTays
MIOJIyYE€HHBIX
pe3yIbTaTOB

KoHTponbHas
pabota: "CucreMsl
parnroHaIbHBIX,
UPPaLMOHATBHBIX
MOKa3aTeIbHBIX U
norapupMHUIECKUX
ypaBHEHU"

105

PanyonanbHbIe
YpaBHEHUS C
rapaMmeTpamu

106

PanyonanbHbIe




HEpPaBEHCTBA C
napameTpamu

107

108

109

110

PanuonanbHble
CHUCTEMEI C
rapaMeTpamu

UppanuoHaibHbie
ypaBHEHUS,
HEpaBEeHCTBA C
rnapameTpamu

Hppanuonanbusie
CHUCTEMBI C
rapameTpamu

IToxa3aTensHEIC
ypaBHEHUS,
HEPaBEHCTBA C
rapameTpamMmu

111

[ToxazarenbHbIE
CUCTEMBI C
napameTpamu

112

113

Jlorapugmuueckue
YpaBHEHU,
HEpaBEHCTBA C
napameTpamu
Jlorapugmuueckue
CHCTEMBI C
napameTpamu

114

Tpuronomerpuyeck
1€ ypaBHEHHUS C
napaMeTpamu

115

Tpuronomerpuieck
ye HEpaBeHCTBA C
napameTpamu

116

Tpuronomerpuyeck
1€ CUCTEMBI C
napameTpamu

117

118

[Toctpoenue u
HCCIIeIOBAaHNE
MaTeMaTUYECKHUX
MOJIENIEN peaTbHbIX
CUTYaLlUM C
IIOMOIIBIO
yYpaBHEHUH C
rapamMeTpamu

[Toctpoenue u
HCCIIeTOBaHNE
MaTeMaTUYECKHUX
MOJIEIEN peaTbHbIX
CUTYalLlUM C
MIOMOIIBIO CHCTEM
yYpaBHEHUH C
rapaMmeTpamu




119

120

121

[TocTtpoenue u
Hccae0BaHue
MaTeMaTHYeCKHUX
MOJIEIEN PEATbHBIX
CUTYallUi C
MIOMOIIIbIO CUCTEM
YpaBHEHUH ¢
rnapameTpamu

Konrtponbnas
pabora: "3amauu ¢
napamerpamu”

[ToBTOpEHME,
0000111eHNE,
CUCTEeMaTH3alUs
3HAHUM:
"VpaBHeHus"
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[ToBTOpEHUE,
000011IEHNE,
cucTeMaTu3anus
3HAHUM:
"VpaBHeHnus"
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[ToBTOpEHUE,
000011IeHNE,
cucTeMaTu3anus
3HAHUM:
"VYpaBHeHHUS.
Cucremsl
ypaBHeHuin"
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[ToBTOpEHME,
00o001enue,
CHUCTEMAaTU3aLHs
3HAHUM:
"HepaBencrsa"
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[ToBTOpEHME,
000011IeHNE,
cucTeMaTu3aius
3HAHUU:
"Hepasencrsa"

[ToBTOpEHME,
0000111EHNE,
CHCTEMAaTU3alHs
3HAHUM:
"Hepasencrsa"

[ToBTOpEHME,
0000111EHNE,
CHCTEeMaTH3aIus
3HAHU:
"IIpousBogHas u e€
IIpuMeHeHue"
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IToBTOpEHME,
0000111eHNE,

cucréMarmns3anua




3HAHUM:
"IIponsBonHas u e€
npuMeHeHue"
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[ToBTOpEHME,
0000111eHNE,
CHCTEMAaTU3alHs
3HAHUI:
"IIpousBoaHas u e€
IpuMeHeHue"

[ToBTOpEHME,
0000111eHNE,
CUCTEeMaTH3alUs
3HaHui: "MHTerpan
U €ro npuMeHeHue"
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[ToBTOpEHUE,
000011IeHNE,
CHCTEMAaTHU3aLH
3HaHui: "Oyakun"
IToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3alHs
3HaHui: "OyHkun"
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[ToBTOpEHHE,
000011IeHNE,
CHCTEeMaTHU3aIus
3HaHui: "OyHkun"
Htorosas
KOHTpOJbHas paboTa
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HNrorosas
KOHTpOJbHas paboTa
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[ToBTOpEHME,
00o001enue,
cucTeMaTu3anus
3HAHUU

Bcero

136
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YYEBHO-METOJINUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MNPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
Auredpa u Hayasga matematuuyeckoro anaausza YMK L. A. Aaumos, FO. M. Koasirun,
M. B. Tkauésa u ap. 10-11 xknaccsl

METOANUYECKHUE MATEPUAJIBI IIJIA ;

Metoauueckue pekomMenaauuu Kk yueonuky Ill. A. Anumona, FO. M. Koasiruna,

H. E. ®énoposoii u ap.,2023r.

Auaredpa u Hayasia MaTemaTtudeckoro anaausza YMK 1. A. Anumos, F0. M. Koasirus,
M. B. TkauéBa u ap. 10-11 kiaccsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET



