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INOACHUTEJIBHAS 3ATINCKA

YuebHBIN Kypc «Anrebpa M Hauaja MaTeMaTHYeCKOTO AHAIHM3a» SBIISETCS
OJHMM W3 HauOolee 3HAYMMBIX B HPOrpaMMe CPeiHEro obIero oGpa3oBaHIL,
IIOCKONBKY, C OJHOW CTOPOHBI, OH 00ecCreYMBaeT MHCTPYMEHTAJIbHYIO 6a3y s
M3y4EeHHUs BCEX €CTECTBCHHO-HAYYHBIX KYPCOB, a C OPYroi# CTOpOHEI, GOopMHUPYeT
JIoru4ecKoe ¥ abCTpakTHOE MEBIILIEHHE O0YJYaIoUXcs Ha YPOBHE, HEOOXOIUMOM
JUIST OCBOCHHS MH(OPMATHKH, OOIIECTBO3HAHMUS, HCTOPHHY, CIIOBECHOCTH H JIPYTHX
IUCUMIUIHH. B pamkax gaHHOTO y4eGHOTO Kypca OOYy4aromuecs OBJIaIeBarOT
YHUBEPCAIBHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas GOpMYIHpYyeT CBOM
IDOCTH)KEHMA B MaTeMaTH4ecKoi hopme.

YuebHpIl Kypc ajiredpsl W Hayal MaTeMaTHYeCKOrO aHalM3a 3aKiIajbIBacT
OCHOBY JJIsl YCIIELIHOTO OBJIJEHHS 3aKOHAMH (GHU3WKHM, XHMHH, OHOJIOTHH,
TTOHUMaHHs OCHOBHBIX TEHACHLUN Pa3BUTHUS SKOHOMUKH U OOIIECTBEHHOMN KU3HH,
TIO3BOJIACT OPHUEHTHPOBATHCA B COBPEMEHHBIX LU(PPOBBIX M KOMIIBHOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIONB30BaTh WX I JalbHEHIero oOpa3oBaHus U B
IIOBCE/IHEBHOM XM3HK. B To e Bpems oBnazenue aObCTPaKTHBIMU K JIOTHYECKU
CTPOTMIMH KOHCTPYKLUAMHU ajureOpsl M MaTeMaTHUecKOro aHajaW3a pa3sBHBaeT
YMEHHE HaxOIWUTh 3aKOHOMEpPHOCTH, OOOCHOBEIBATH MCTHHHOCTH, IOKa3BIBATH
YTBEPXKJICHUSA C ITOMOIIBI0 MHAYKIUU U PacCyXXIaTh JSAYKTHBHO, HMCIIONL30BATh
o0obmienre M KOHKPeTH3alMIo, abCTparupoBaHWE W AaHANOTHIO, (OPMUPYET
KPEeaTUBHOE U KPUTHUUECKOE MBIIIUICHHE.

B xome msydenns ydueGHOro Kypca «Anrebpa W Hadajla MaTeMaTHYecKOro
aHaiu3a» 0O0yYarolUecs! MOJyJaroT HOBBIM OMBIT pelleHHs MPUKIAmHBIX 3a/1ad,
CaMOCTOSITEIPHOIO IIOCTPOCHUSI MATEMAaTUYEeCKUX MOJAEIEH peallbHBIX CHTYAITHIA,
HUHTePIPETAIME  IOJNY4YEeHHBIX  pElIeHHH, 3HAKOMATCS C  [pUMEpaMu
MaTCMaTHu4ICCKHUX 3aKOHOM€pHOCTCﬁ B IIpHpOAC, HayKe MW HCKYCCIBE, C
BBIJIAIOIIMMUCS MATEMaTUIECKUMU OTKPBITUSAMU U UX aBTOPaMHU.

Y4eOHBIH Kypc o0siajiaeT 3HAYMTETBHBIM BOCIUTATENBHBIM ITOTEHIIHAIOM,
KOTOPBIA pealu3yercs Kak depe3 YydeOHBIM MaTepual, CIIOCOOCTBYIOIUN
(GopMUpPOBAaHUIO HAYYHOTO MHPOBO33PEHMsS, TAaK M Uepe3 CHelu(pHKy yIeOHOM
NEATENLHOCTH, TpeOyrollled NpPOJOJDKUTETIRHONW  KOHIEHTPAllMH  BHHUMAHHUS,
CaMOCTOSATEIbHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a IIOJY4EHHBIH
pe3yJbTar.

B ocnoe Mertomuku oOyueHus anrebpe W HadagaM MaTeMaTHYecKOTO
aHaIu3a JIEKUT NeATENbHOCTHBIN IPUHITUT 00y IeHMS.

B crpykrype yuebHoro xypca «Anrebpa u Havyana MAaTEMATHYECKOrO
aHaI|3a» BBIICIEHB] CIEIYIOLIUE CONepKaTeNbHO-MeToaudeckue JuHuu: «Yucna
U BEIYHCIIEHU», « DyHKINHU U rpadukm», «YpaBHEHUs U HepaBeHCTBay, «Hauana
MaTeMaTH4YecKoro aHamu3a», «MHoxecTBa U normka». Bce 0OCHOBHBIC



COZEPKAaTeNIbHO-METOAUYECKUE JMHUM M3Yy4aloTCAd Ha IPOTKEHUU JBYX JeT
o0ydeHus: Ha YpOBHE cpeqHero obmero oOpa3oBaHMs, €CTECTBEHHO IOTOIHSS
OpYr Apyra W IOCTEIIEHHO HACHILIASCh HOBBIMU TEMaMU U pasfeiaMu. JaHHBIA
y4eOHBIA Kypc SBNAETCA KHTETPaTUBHBEIM, IIOCKOJIBKY OOBeAuHAET B cebe
COZlep’)KaHHe HECKONbKMX MaTeMaTH4YecKUX MAUCLUIUIMH, TakuxX Kak anreOpa,
TPUTOHOMETPHS, MaTeMaTH4YeCKHi aHalii3, TEOPHs MHOXKECTB, MaTemarudeckas
ntoruka u gpyrue. Ilo mepe Toro kxak oOydarolnuecs OBJafeBaioT BcE Oolee
IIIUPOKUM MATEMATUYeCKUM alliaparoM, Y HUX ITOCIIeHOoBaTeNbHO (GOPMHUpPYETCS U
COBEPIIECHCTBYETCS. YMEHHE CTPOMTH MaTeMaTHUeCKyl0 MOJEeNb peabHON
CUTYaLUH, NPUMEHATH 3HAHUS, IOTyUeHHbIE IPU U3y4EeHUH yueOHOro Kypca, i
pelLlieHUs] caMOCTOSITeNIbHO cPOPMYIUPOBAHHON MaTeMaTH4YecKOd 3a1a4y, a 3aTeM
WUHTEPIIPETHPOBATE CBOM OTBET. ,

CopnepxkarenpHO-MeTOMYecKass JUHUSA «Yucina U BBIUKCICHUS» 3aBepluaer
popMUpOBaHIE HABLIKOB HCIIOIB30BAHUS HEUCTBUTEIBHBIX UHCEI, KOTOPOE OBLIO
HauaTo Ha ypOBHE OCHOBHOTO ob1iero oopazosanus. Ha ypoBHe cpenHero od1ero
oOpazoBanusi ocoboe BHHMaHHWe yaenseTcs (OPMHPOBAHUIO  HaBBIKOB
palMoOHANBHBIX BBIYMCIICHUH, BKIJIIOYAIOINX B CeOsl MCIIOJIB30BAHHE Pa3iIUUHBIX
GopM 3amucH YHClia, YMEHHE JAelaTh TPUKUIKY, BBHIIONHATE IPUOIMKEHHBIE
BBIYMCIICHYS, OIIEHWBATH UWCJIOBBIE BBIpaXEHUs, paboTaTh ¢ MaTeMaTH4eCKUMHU
KOHCTaHTaMH. 3HaKOMbIe OOydYarolUMMCsi MHOXECTBAa HATypalbHBIX, LEJbIX,
pallMOHANbHBIX Y JEWCTBUTENBHBIX  YUCEJ  JOHOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX YHCEll. B KaXIOM M3 O3THX MHOXECTB paccMaTpHBalOTCS
CBOHCTBEHHBIE €My CIIEIU(UUECKHe 3aJadd W OIlepallud: JelieHHe Hallelo,
ONEPHPOBAHKE OCTaTKaMM Ha MHOXECTBE IIeJIBIX UHCeJl, OCOOBIE CBOMCTBA
PaIMOHATBHBIX U UPPAUOHATBHBIX YHCEN, apu(PMETHIECKHE ONEPalliy, a TAKKe
M3BJIEUEHHUE KOPHS HAaTypalbHOM CTENeHH Ha MHOXKECTBE KOMIUIEKCHBIX YHCEIL.
bnaroaaps moclefoBaTeIbHOMY PACUIMPEHUIO0 Kpyra HCIIONb3YEMbIX YMCENl H
3HAKOMCTBY C BO3MOXXHOCTSAMH WX NPUMEHEHMs! AJS pelleHHs PasIUYHBEIX 3a]a4
bopMupyeTcs TpeAcTaBlIeHHe O eJIWHCTBE MaTeMaTHKHM KaK HayKd M e€ Poju B
TIOCTPOEHUM MOJENe! peanbHOro MEpa, IIMPOKO HCIONB3YHOTCS 0000meHue u
KOHKpeTH3allUs.

Jluaus «YpaBHEHHUS U HEpaBeHCTBa» pealld3yercs Ha MNPOTHKEHHM BCEro
obyuenus Ha ypoBHe cpefHero obIrero oOpa3oBaHHs, IIOCKOIBKY B KaXIOM
pazzenie IIporpaMMEBI TIPeyCMOTPEHO peIleHHe COOTBETICTBYIOIIMX 3axad. B
pesynbraTe oOydarouruecs OBNAIEBAIOT PA3IUYHBIMA METOHAMH  PEIICHUS
DAlMOHAILHEIX, HPPAlMOHAIBHEIX, [OKA3aTeNbHBIX, JIOTAPUPMUUECKHX U
TPUIOHOMETPHYECKUX YpaBHEHHM, HEpaBEHCTB U CHCTEM, a TakKe 3a/ad,
collepxaImux Tmapamerprl. [lomydeHHBIE yMEHHMs IIUPOKO MCIIONB3YIOTCS TIpH
WCCIIENOBAHUN (QYHKIIMH ¢ TTOMOILBIO TIPOM3BOAHOM, NIPHU PEIEHUN IIPUKIIaIHBIX



3a7a4 ¥ 3a]a4 Ha HaxOXJeHHE HauOOJBIIMX ¥ HAUMEHBIIMX 3HAUEHUN (YHKLHHU.
JlaHHast comepKaTeNbHas THHNSA BKITIoYaeT B cebs Takke GOpMUPOBaHHE YMEHUH
BBITONHATH ~ pacd€Tl 1o  Qopmynam, mpeoOpa3oBaHUs  pallMOHABHBIX,
UPPAlMOHAIBHEIX U TPUTOHOMETPUYECKUX BBIPAXKEHHUM, a4 TAKXKE BBIPAKECHUH,
CoIepXKallliX CTeleHu H Jorapu(Mel. brarogaps u3y4deHHIO anredpautdecKoro
MaTepuala MPOUCXONUT  JalbHEeHIllee  pa3BUTHE  aJIFOPUTMHUECKOrO U
aOCTPaKTHOTO MEBIIUICHUST 00yJaroIIuxcsi, (GOPMUPYIOTCS HaBBIKH JeLyKTHBHBIX
paccy)xneHud, paboTEl ¢  CHMBOJBHBIMH  (GOpMaMH,  IpeAcTaBIeHUs
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHUJE PaBEHCTB M HepaBeHCTB. AnreOpa
npeqyaraeT 3¢QGEKTUBHBIE HMHCTPYMEHTBHI JJI PELIEHUS I[PAKTUYECKUX U
€CTeCTBEHHO-HAYYHBIX 3aja4, HArMIAJHO AEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
SI3bIKa HAYKH.

CognepixaTenbHO-MeToMdeckas JHUHAS «DYHKIMH H TpaQUKH» TECHO
HeperieTaeTCsl ¢ JIPYTUMHU JIMHUAMH y4e0HOrO Kypca, IIOCKOJBKY B KaKOM-TO
CMEICTIE 3a7aéT MMOCIeI0BAaTeIFHOCT H3YUeHNs MaTepraia. M3ydenns cTeneHHoH,
TI0KA3aTEILHOM, TorapubMUIeCcKOi 1 TPUTOHOMETPUYECKUX (DYHKLUHI, UX CBOUCTB
¥ rpa(uKOB, WCIOJB30BaHNe (QYHKIMH U peIleHus 3afad U3 ApYyTUX y4eOHBIX
NIPEeIMETOB ¥ pealbHON KU3HHU TECHO CBA3aHO KaK ¢ MaTeMaTHYECKHUM aHAlIH30M,
TaK W C pellleHreM ypaBHeHWH ¥ HepaBeHCTB. IIpu sToM OoibIIOe BHUMAHHUE
yaenseTcs GOPMHUPOBAHUIO YMEHHUS BRIpaXXaTh (POPMyJIaMH 3aBUCUMOCTH MEXIY
PasiUYHBIMEM BEIMYMHAMH, WCCIIEOBaTh IOMyueHHble (QYHKLUM, CTPOMTb HX
rpaduki. MaTtepual 3TOH collepKaTeNbHON TMHUM HalleJIeH Ha Pa3sBUTHE yMEHUH
W HaBBIKOB, TIO3BOJSIIONINX BBIPAXKATh 3aBUCHMOCTH MEXAY BeIHYHHAMU B
pasauyHOM (GopMe: aHATUTHYIEeCKOH, rpagudeckodl u ClIoBecHOH. Ero msydenwue
CIIOCOOCTBYET PasBUTHIO aITOPUTMHYECKOTO MBIIIIEHHs, CIOCOOHOCTH K
00001LIEHUIO U KOHKPETHU3AINH, UCTIONb30BAHUIO aHAIOTHH.

CognepxaTenapHast JinHus «Hadana MaTeMaTH4ecKoro aHanu3a» I[103BOJISICT
CYIIECTBEHHO PACIIMPUTE KPyr Kak MaTeMaTU4ecKuX, TaK W NMPHUKIaIHbIX 3a1ad,
TOCTYITHBIX O0YyYaromuMcs, TaK KaK y HHUX TOSABISETCH BO3MOMKHOCTH CTPOUTH
rpaGuKd CIIOXKHBIX (QYHKIUH, OIpemeNiTh HUX HauOONbIIME M HAMMEHBIIHE
3HAYeHMs, BLIUMCIIATH IUIomany Guryp u oObEMBI Tell, HAXOAUTL CKOPOCTU U
yCKOpeHHus rpoueccoB. JlaHHas copep)kaTenbHas JIMHMS OTKDPBIBACT HOBbIC
BO3MOXKHOCTH TIOCTPOEHHMS MaTeMaTHYeCKUX MoIenedl pealbHBIX CHUTYalui,
M03BOJISIET HAaXOAWTh HawiIydlllee pelleEde B IPHUKIAIHEIX, B TOM YHCIE
COIIHANILHO-3KOHOMHYECKHX, 3a/1adaX. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4eCKOro
aHanu3a CHocoOCTBYeT pasBUTHIO aOCTPaKTHOro, (HOPMAIbHO-JIOTHIECKOTO U
KpeaTUBHOIO MbINUICHHs, (OPMUPOBAHUIO YMEHHMH paclO3HABATH NPOSBICHUA
3aKOHOB MaTeMaTHKM B Hayke, TeXHHKe W HUcKyccTBe. OOyuarolpecs y3HAIOT O



BBLIAIOINUXCSA pE3ynbTaTax, IOJNYyYEHHBIX B XOJE Pa3BUTHS MaTEMaTHKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOINUECKas JTUHUAA «MHOXECTBA ¥ JIOIMKa» BKIIOUAET B
ce0g DIIEMEHTBl TEOPHM MHOXXECTB M MAaT€MaTHYEeCKOH JIOTHKH. TeopeTHko-
MHOYECTBEHHBIE TIPE/ICTABICHHUS IPOHU3BIBAIOT BECh KYPC IIKOJBHON MaTeMaTUKU
U NpeajararoT Haubolsiee YHHUBEPCAIBHBIM S3BIK, OOBEIUHSAIONINN BCE pa3embl
MaTeMaTHKH U e€ IPWIOXKEHWH, OHHM CBSA3BIBAIOT pa3Hble MaTeMaTHUECKHE
IUCLUIUIMHBEL W HUX [PWIOKEHHS B eOuHOe Ilenoe. [lo3ToMy BaXHO HaTh
BO3MOXHOCTh OOydHaromeMycs IIOHAMATh TEOPETHKO-MHOKECTBSHHBIA S3BIK
COBPEMEHHOM MaTeMaTUKU U MCIONb30BaTh €ro JJisi BBIPAKEHUS CBOUX MBICIEH.
HpyruM Ba)XKHbIM IIPU3HAKOM MaTeMaTHKH KaK HayKd CcjelyeT MpU3HaTh
CBOWCTBEHHYIO €M CTpOroctb OOOCHOBaHUNI U clieJJoOBaHWE OIpeHeSEHHBIM
IpaBHJiaM  IIOCTPOEHMsI  JIOKa3aTelNbCTB.  3HAKOMCTBO € 3JIeMEHTaMHU
MAaTEMAaTUIECKOW JIOTMKHA CHOCOOCTBYET pasBUTHIO JIOTHUECKOI'O MBIILIEHUS
00yJaroIUXCsl, O3BOJISIET UM CTPOUTH CBOHM PACCYKICHUS Ha OCHOBE JIOTHUECKUX
npaBuil, QOPMUPYET HABBIKYA KPUTHYECKOTO MBIIIIICHHUS.

B yuebHOM Kypce «Anrebpa W Havala MaTEMATHYECKOTO aHAIIH3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOTO MOJIENHPOBaHHUs, KOTOPRE MPU3BAHBI
cr1oco0CTBOBaTh (HDOPMUPOBAHMIO HABBIKOB ITIOCTPOCHUSA MOJENEH peanbHBIX
CUTyallM¥, HMCCIENOBAHMUs O3THUX MOJENeld C IOMOIIBI0 ammnapara anrebpel u
MaTeMaTUYeCKOT0 aHanu3a, HHTEPIpPETAIlMH TIOJYYeHHBIX pe3yJbTaToB. Takue
3aJlaHys BILIETEHBI B KAKBIA K3 pa3zielioB IPOrpaMMEl, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIUPOKO HCIIONB3YeTCs ISl pellleHus MpUKIamHbiX 3anad. [pu
pEelICHHH  pEeaJbHBIX  IPaKTUYECKWX  3afad  oOydarollMecs  Pa3BUBAIOT
HaOJIIONaTeIBHOCTh, YMEHHE HaxXOAWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIONB30BAaTh  @HAJOTMI0, 0000mare W KOHKPETH3HPOBATh  HpodieMmy.
JedarenabHOCTs 10 (OPMHPOBAHUIO HABBIKOB PEIICHUS MPHUKIANHBIX 3a7ay
OpraHmsyercs B IIpoliecce N3ydeHHs BceX TeM yueOHOoro Kypca «Anrebpa 1 Hadaia
MaTeMaTHIeCKOTO aHaI3a.

Ha wusyuenwme yueGHOro Kypca «Anrebpa W Haudaja MaTeMaTHU4ECKOTO
aHanu3a» oTBojuTcs 272 yaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
kJacce — 136 yacoB (4 yaca B HEJIENIO).



COAEPKAHUE OBYUYEHMSI
10 KJIACC

Yucsia 1 BEIYHC/IEHAS

Parmonansueie wucna. OOBIKHOBEHHBIE W IECATHYHBIE APO6GH, MPOLEHTEL
OeckoHeuHple nepuopudeckue pobu. IlpuMeHeHue npobelf M IPOLEHTOB IS
pelIeHus MPUKIaTHBIX 3a]ja4 M3 Pa3IMYHBIX OTpaciiell 3HaHUi U peanbHON KU3HH.

JeticTBUTEIbHBIE 4YHCHa. PalMoHaNbHBIE W WPPAIMOHANBHEIE YHCIA.
ApuMeTHYECKHE — ONepalnud ¢ JCHCTBUTENBHBIMU  umcIaMu.  Momyib
JIGUCTBUTEIILHOTO YMCIIA U ero cBolicTBa. [IpnbIiKEHHbIE BEIUMCIIEHHS, IPABKNA
OKPYTIJICHHUS, IPUKUIKA U OLEHKA Pe3yJIbTaTa BEIYMCIICHUHN.

Cremenp ¢ HenslM nokaszaTeneM. bunom HprootoHa. Hcmonp3osanite
MOAXOIALIEN (POPMBI 3aTIUCH JASHCTBUTENBHBIX YHCEN IS pellleH s TTPaKTHIECKHX
3a71a4 ¥ IPEACTaBICHUS JaHHEIX.

Apr(dMeTHIeCKIH KOpeHb HATYpaIbHOM CTEIIEH! U €TI0 CBOHCTBA.

Crenenb ¢ palMOHAIBHBIM ITOKAa3aTeleM M ed CBOMCTBA, CTEleHb C
JEMCTBUTENBHBIM TOKa3aTEIIEM.

Jlorapupm umcia. CpoitcTBa norapudma. JlecsiTHYHBIE M HATypalbHbIE
JIOTapU(MBHI.

CuHyc, KOCHHYC, TaHI€HC, KOTaH[EHC UHCIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC U apKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHS U HepaBeHCTBA

ToxxmectBa ¥ TOXAECTBEHHBlE Ipeobpa3oBaHus. VYpaBHeHHE, KOPEHb
ypaBHeHHs. PaBHOCW/IbHBIE ypaBHEHHUsS W ypaBHEHHs-CIeNCTBUA. HepaBeHCTBO,
pellleHre HepaBeHCTBA.

OcuosHEIE METOABI PeHICHUS LCJIBIX U )Ip06HO—paL[I/IOHaJIBHBIX ypaBHeHHﬁ H
HepaBeHCTB. MHOro4eHsl OT OHOW IiepeMeHHOH. JleleHume MHOrowieHa Ha
MHOTOWJIEH ¢  ocTaTkoM. Teopema besy. MHorousneHsl ¢ IEJBIMU
koo durmentamu. Teopema Buera.

[IpeoOpa3oBaHus YHCIOBEIX BEIPAXEHMUH, COMEPIKAIIUK CTENEHN U KOPHH.

HppanuonansHsIe YpaBHEHUS. OcCHOBHEIE METO/IBI pelIeHns
HppalMOHAIbHBIX YPABHEHHH.

Iloxazatenbuble ypaBHeHUs. OCHOBHBIE METOBI PELIEHHUS II0OKA3ATENbHBIX

YpaBHEHHUH.

[Ipeobpa3oBanue BBIpaXXEHUH, COEPIKAIINX JTOTapHUPMEL

Jlorapudmugeckue ypaBHEHUS. OcHOBHBIE METO/IBI pereHus
JIOrapu(MMUYECKUX YpaBHEHHH.

OcHOBHBIE TPUTOHOMETPUUYECKHE bopmyIBL IIpeobpazoBanue

TPUTOHOMETPHUECCKHUX BBIpa)KeHI/II;'I. Pemmenne TPUTOHOMETPHIECKHX ypaBHeHHﬁ.



Pemenune cucreM nMHEHHBIX ypaBHeHMH. MaTpulla CUCTEMBI JHMHEHHBIX
ypaBHeHH#. Onpenenurenb MaTPHIBl 2X2, €ro TeOMETPUYECKMH CMBICH H
CBOWCTBA, BBIYMCIICHUE €r0 3HAYCHHU:, IPUMEHEHHE OLIPENENUTEN IS PEIleHMS
CUCTEMBI JIMHCHHBIX YpaBHeHHH. PelieHne NpUKIAAHBIX 3a7ad ¢ HMOMOILBIO
CHCTEMbl JHMHEWHBIX ypaBHeHUH. VccienoBaHue MOCTPOEHHONW MOZENH C
IIOMOLIBIO MaTpPHUIL U OIpeIeTUuTeNeH. _

IlocTpoeHre MaTeMaTH4eCKHX Mojeliedl peasbHOM CHTyaluu C TOMOINEIO
YypaBHEHHA U HepaBeHCTB. [IprMeHeHHe ypaBHEHUH W HEPaBEHCTB K PEIIEHHIO
MaTeMaTHYeCKUX 3a7a4 M 3a7ad W3 pPa3IUdHBIX oOnacTed HayKW ¥ peaabHOU
YKM3HU.

@ynkuuu 1 rpaduxu

Oynknus, crnocoObl 3amanusd (QyHKIUWM. B3anMHO oOpaTHBIe GYHKIIHH.
Komnosnmus ¢ysxnuit. [padux QyHKINH. DneMeHTapHBIE NpeoOpa3oBaHUs
rpaduKoB QyHKIHHA.

O6nacTh onpeneneHuss 1 MHOXKXECTBO 3Ha4eHWH QyHknmu. Hymu byskimm.
IIpomexxyTku 3HaKkonocTosHcTBa. YETHEIE B HeuéTHbIe QyHK1MU. [lepuonuueckue
¢QyHkuun. IIpoMeXyTKH MOHOTOHHOCTH (YHKIHWH. MaKCHMyMBI ¥ MHHHAMYMBEI
dynxuuu. Haubonbiliee 1 HanMeHbIee 3Ha9eHUsT QYHKIIMH Ha IPOMEXYTKE.

JluneiiHas, KBanpaTHdHass W ApoOHO-IuBeHHas GYHKIMU. OleMeHTapHoe
UCCIIE0OBAHUE U TIOCTPOEHHUE UX TPaPUKOB.

CreneHHas QyHKIMS ¢ HaTypalbHBIM H LIEJbIM T0KazaTesieM. EE cBolicTBa 1
rpaduk. CBolcTBa M Tpaduk KOpHS N-Of CTelmeHH Kak (QYHKIHH OOpaTHOH
CTeIIeHU C HaTypaJlbHBIM IIOKa3aTelleM.

IloxasaTtenpHass W Jorapupmuteckas (yHKIUU, UX CBOMCTBA U TpadUKH.
Hcnonp3oBanue rpapukoB QyHKITHI AT pellieHus ypaBHeHUH.

TpuroHomeTpudeckass OKpYKHOCTB, OIpeAeleHue TPUTOHOMETPHUYECKUX
(YHKLMH YUCIOBOTO apryMeHTa.

OyHKITMOHANbHBIE 3aBUCHMOCTH B pealibHBIX Ipolieccax U SIBIEHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hauasa MaTeMaTH4YeCKOro aHAJIN3a

[locnenoBaTenpHOCTH, CIIOCOOBI 3afJaHusl MOCHenoBaTelbHOCTEN. Merton
MaTeMaTHYECKOU HUHIYKIWH. MoHOTOHHEIE u OrpaHUYEHHBIE
rIocieioBaTeNbHOCTH. VICTOpUsS BO3HMKHOBEHMSI MaTeMaTHUeCKOTO aHaln3a Kak
aHaJn3a OECKOHETHO MAJIBIX.

Apudmerndeckas ¥ reoMeTpudecKas mporpeccuu. beckoneuHo yObiBarommas
reoMmerpudeckas nporpeccrs. Cymma 6€CKOHEUHO YOBIBAIOIIEH I'e€OMETPUUECKON
nporpeccud. JIMHEHHBINH U KCTIOHEHIIMAIbHBIN pocT. Hucno e. @opMyia ClI0XKHbIX
npoueHToB. Vcmonp3oBaHme Tporpeccuu IS pelIGHHsT peallbHBIX  3a7au
TPUKIIaHOTO XapaKTepa.



HenpepeiBHble QyHKIMM M HX CBOHCTBA. TOUKM paspbiBa. ACHMIITOTBI
rpagukoB QyHkuuid. CeolfcTBa (yHKUMN HeNpepBIBHEIX Ha OTpeske. MeTox
VHTEPBANOB IS PEIICHHA HepaBeHCTB. lIpuMeHeHHEe CBOWMCTB HEIpEphIBHBIX
(QYHKIMH IS permeHus 3a/ad.

IlepBas u Bropas npousBonHele GyHKuuu. OnpeaeneHue, reoMeTpUecKuil u
(u3HYeCKIH CMBICI NPOU3BOAHOM. YpaBHeHHe KacaTebHOH K rpaduKy QyHKIUK.

IlponsBonHble  ormemeHTapHBIX  GyHKUH.  [IpomsBogHas — CyMMEL
IIPOU3BECHHS], YACTHOTO ¥ KOMITOZUIHH (DYHKIHH.

MHo2kecTBa H JIOTHKA

MHoOXeCTBO, Omepaluy Haj MHOXKECTBAMH M MX CBOHCTBa. Jlmarpammbl
Oiinepa—Benna. IlpuMeHeHHE TEOPETHKO-MHOXKECTBEHHOTO —amlmapara s
OTMUCAHUA DPeaJIbHBIX IPOLECCOB W SABIEHWH, NPU pELIeHWH 3afad U3 APYTUX
y4eOHBIX NTPeIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTeMATHUECKOTO OOBEKTA, CIEICTBUE,
IOKa3aTeNbCTBO, PABHOCWIBHEIC YpaBHEHNS.

11 KJIACC

Yuciia ¥ BbIYUCICHUS

HatypaneHble n nensle gucna. [lpuMeHende MIPU3HAKOB IETUMOCTH IIENBIX
qucelsl, HanOonpmui obmuit nenurens (manee — HOJI) U HamMeHbIee obiree
kpatHoe (nanee — HOK), ocraTkoB o Mozymo, anropurMa EBKINAa [ perueHns
3a7a4 B LEIBIX YUCIaX.

KowmrutekcHble uucma. Anrebpamdeckas W TpPUTOHOMETPHUECKAs (OPMEI
3allCH KOMIUIEKCHOTO 4YHCcla. Apu(MeTHdeckue OIepaidyd ¢ KOMIIIEKCHBIMH
qncnaMu. M3o0pakeHne KOMIIEKCHBIX UHCENI HA KOOPAMHATHOH IIOCKOCTH.
®opmyna Myaspa. Kopau n-off creneHu w3 KOMIUIEKCHOTO umcia. IIpHMeHeHMe
KOMIUTEKCHBIX YMCEIL /IS PELEeHUS (QU3NYEeCKUX U FEOMETPHYECKMX 3a1aU.

YpaBHeHHs U HepaBeHCTBA

CucreMa W COBOKYNHOCTh YypaBHEHMH M HepaBeHCTB. PaBHOCHIIBHEIE
CHCTEMBI ¥ CHCTEMBI-CIICACTBUS. PaBHOCKIIEHEIE HEPABEHCTRA.

Orbop  KOpHEHf  TPUrOHOMETPHMYECKMX  YpPaBHEHHMM C  IIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYXKHOCTH. PellleHue TpPUrOHOMETPUYECKHUX HEPABEHCTB.

OCHOBHBIE METOJBI pEIIeHUS IT0KA3aTENBHBIX K JIOrapH(QMUYECKUX
HEPaBEHCTB.

OcCHOBHBIE METOIBI PELICHIS UPPAIIHOHAIBHBIX HEPaBEHCTB.

OCHOBHBIE METOJNBI DPEIICHHS CHCTEM H COBOKYITHOCTEH paIlMOHANbHEIX,
UppaliOHANIBHEIX, [I0KA3aTeIbHBIX U JIOTapU(MMUUYECKUX YpaBHEHHH.

YpaBHEHHs, HEPaBEHCTBA M CHCTEMBI C IIapaMeTpaMu.



[lpuMeHeHne  ypaBHEHHM, CHCTEM M  HEPaBEHCTB K  PEHICHMIO
MaTeMaTHUecKMX 3a1a4 M 3a7ad W3 DPa3NA9HBIX o0nacTell HayKM W DealbHOM
KU3HH, HHTEPIIPETAINS [I0JyYeHHBIX PE3yIbTaTOB.

Oynkuuy u rpaguxu

I'padux xommosuuuu GyHKUMH. [eoMeTpudeckue oOpasbl ypaBHEHHH U
HEpaBeHCTB Ha KOOPAWMHATHOX MIIOCKOCTH.

TpuroHomeTpudeckre GYHKIMH, UX CBONCTBA ¥ TPaQUKH.

['padudeckre METOABI pellleHHs ypaBHeHHMH M HepaBeHCTB. ['padudeckue
METOJIbI PEIIeHUs 3814 C lapaMeTpaMHu.

Hcnons3oBanue TrpadukoB OGYHKIUN [ HCCIENOBaHMsS IIPOLECCOB U
3aBHCHMOCTEH, KOTOpBlE BO3HMKAIOT IPHM pElIeHUH 3amad U3 APYrux Y4eOHBIX
TIpeIMETOB U peallbHOM XKU3HU.

Hauyaja maTemMaTH4eCcKOro aHaju3a

IIpriMeHeHre TPOU3BOJHON K MCCIENOBAHMIO (YHKIUM Ha MOHOTOHHOCTE U
SKCTpeMyMEL.  HaxomeHue  HamOONBIIEr0 W HAMMEHBIIErO  3HAYCHHUH
HenpepbIBHOU (PYHKIIUU Ha OTPE3KE.

[lpuMeHeHre TIPOM3BOAHOM [UIA HAXOXIEHUS HAWIYy4dlIero peIleHUsd B
NIPUKIaIHBIX 3a1adax, Uil OIpelNelIeHHs CKOPOCTH M YCKOpEHHs IIpolecca,
3a1aHHOro GopMyION MUK TpapUKOM.

[TepBooGpasHas, OCHOBHOE CBOMCTBO IepBooOpasHbIX. IlepBooOpasHeie
31eMeHTapHEIX QyHKUIKH. [IpaBuiia HaxoXAeHHS IepBOOOPa3HbIX.

Wurerpan. I'eomerpuueckuii CMBICJI HHTEerpaa. Briuncnenue
OIpeNeNEHHOro HHTerpaa mno gopmyie Herorona-Jleiibanna.

[IpuMeHeHre HWHTErpaia i HaXOKASHHS IUIONIafel IIOCKuX (QUIyp H
00BEMOB r€OMETPUUECKUX TEIL.

ITpumMepnl perrenuii  quddepeHInansHbIX  ypaBHeHUHA. MaremaTndeckoe
MOJEIMPOBaHME pealbHBIX IIPOIECCOB C MOMOWBIO  AnubgepeHranbHbX
ypaBHEHUH.



IVIAHMPYEMBIE PE3VJIbTATBI OCBOEHMA VYEBHOI'O KVPCA
«AJITEBPA W HAYAJIA  MATEMATUYECKOI'O  AHAJIM3A»
(VIUIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUA

JUYIYHOCTHBIE PE3YJIbTATDBI

1) rpa:xaaHcKoOro BOCIIHTAHMS

C(pOPMHUPOBAHHOCTD TPAKTAHCKOH MO3UITNH 00YJArOIEroCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O0  WiI€HAa  POCCHMCKOro  ofuiecTBa,  MIpeACTaBlIeHHWE O
MaTeMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUA DPa3MUUHBIX CTPYKTYp, SBICHUH,
OpoLeayp TpaxaaHckoro obuiectsa (BBIOOPBI, OIPOCHI K JOPYroe€), yMeHHeE
B3aMMOJEHCTBOBATL C COLUAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUHM C HX
QYHKIMIMU ¥ Ha3HAUEHHEM;

2) IaTpUOTHYECKOro BOCITHTAHUS:

cOOPMHUPOBAHHOCTh POCCUHCKOM TPaXKIaHCKOW HACHTHYHOCTH, YBAXKEHUS K
IIPONUIOMY M HACTOSAIIEMY POCCUMCKOM MaTeMaTHKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTH)KEHUSAM POCCHUCKUX MaTeMaTUKOB M POCCHUICKON MaTeMaTHUECKOH IIKOJIbL,
UCTIONIb30BAHME OSTUX JMJOCTIDKEHHH B APYIMX HayKax, TEXHOJOTHUAX, cdepax
DKOHOMHUKH,

3) AYXOBHO-HPABCTBEHHOTO BOCIIHTAHUA:

OCO3HaHKE JYXOBHBIX L{EHHOCTEH POCCHMCKOIO Hapoja, chopMUPOBaHHOCTh
HPaBCTBCHHOI'O CO3HAHHSA, 3TUYECKOTO IIOBEJEHUS, CBA3AHHOIO C MPaKTUUECKUM
NpUMEHEHWEeM [JOCTHXKEHWNM HayKd M OeSITeNbHOCTHIO YYEHOTQ, OCO3HAHUE
JTMYHOTO BKJIaJa B IOCTPOEHUE YCTOHUUBOr0 OyAyIIero;

4) 3cTeTHYeCKOro BOCIIHTAHHUS:

3CTEeTHYCCKOC OTHOLIICHUE K MHPY, BKJIIOHad OJCTCTHKY MaTCMaTHYCCKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIleHUH, pacCcyKIeHUH, BOCTIPHUMYUBOCTD
K MaTeMaTHYeCKUM aclleKTaM pa3jIMYHbIX BUIOB HCKYCCTBA;

5) pusznyeckoro BoCHUTAHHUS:

COPMUPOBAHHOCTh YMEHWS [PHMEHATh MaTeMaTHUYeCKHe 3HaHWUsS B
UHTEpecax 3[0pOBOro u 0e30macHoro odpasa JXU3HHU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3I0POBBIO (340pPOBOE NHTaHWe, cOATaHCHUPOBAHHBIA PEXKHUM 3aHATUH U
OTIbIXa, peryisipHas (hu3nyueckas akTHUBHOCTH), (PU3MUECKOe COBEPIIIEHCTBOBAHUE
IIPH 3aHATHUSX CIIOPTUBHO-03J0POBUTEIHLHOMN AeSITEIbHOCTEIO;

6) TPyIOBOro BOCIIUTAHHS:

TOTOBHOCTh K TpPYAY, OCO3HAHHE I[EHHOCTH TPYIOIIOOHs, HWHTEpeC K
pasnu4yHeM  chepam  mpodecCHOHATHHOW  NEeSTENBHOCTH, CBS3aHHBIM  C
MaTEMATUKON U €€ NPWIOKEHUSIMH, yYMEHHE COBeplllaTh OCO3HAHHBIA BbIOOP
Oymymell 1mpodeccul M pealu30BBIBaThH COOCTBEHHBIC KU3HEHHBIE ILJIAHBI,



FOTOBHOCTb M  CIOCOOHOCTH K  MaTeMaTHYeckoMy  00pa3oBaHHI0 |
caM000pa3oBaHMI0 Ha TPOTSHKEHUM BCel KU3HU, TOTOBHOCTH K AKTHBHOMY
YYaCTHIO B PEIEHUU IIPAKTHIECCKUX 3aad MaTEMaTUIECKON HaITPaBICHHOCTH;

7) 3KOJIOTHYECKOI0 BOCIIUTAHUS:

C(OPMUPOBAHHOCTh JKOJIOTMYECKOH KYJbTYPhl, IOHWMAHHUE BIHSHHSI
COLMAIBHO-3KOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON M COIUAaIbHOMN
Cpellbl, OCO3HaHNE IIT00aNbHOTO XapaKkTepa 3KOJIOTHUEeCKUX TpobiieM, OpUeHTaIHs
Ha IIpUMEHEHWE MaTeMaTH4ecKWX 3HaHWH Ui pelleHus 3ajad B 005acTu
OKpY>Karollle cpenpl, IUIAaHUPOBAHUE IIOCTYNIKOB U OLEHKA UX BO3MOXKHBIX
MIOCJIEICTBUM AJIsl OKPYXKAIOIIEeH Cpeibl;

8) neHHOCTH HAYYHOIrO MO3HAHMS:

c(hOpPMUPOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HayKd H  OOINECTBEHHOM  MPaKTHKH, ITOHWMaHWe
MaTeMaTUYeCKOW HayKd Kak chepbl HeIOBEeUeCKON MesSTeNbHOCTH, J3TalloB ef
PasBUTUSA ¥ 3HAYUMOCTH [UJI PA3BUTHA LUBUIIM3AIMW, OBJIAICHUE S3BIKOM
MAaTeMaTHKW U MAaTeMaTU4YeCKONM KyJIbTypOM Kak CpeJICTBOM ITO3HAaHMUS MHUpa,
TOTOBHOCTb OCYLIECTBIIATh IIPOEKTHYI) W MCCIENOBATENBCKYIO AESTEIBHOCTE
WHAUBUAYAIBHO U B TPYIIIIE.

METAIPEJAMETHBIE PE3YJIbTATHI

ITosHaBaTe/ibHBbIE YHHBepcaabHble yueOHbIe T1eiiCTBUS

Bba3oBble 1oruyeckue qeficTBUs:

BBISBIIATE U XapaKTepU30BATh CYIIECTBEHHBIE IPW3HAKKM MaTEMAaTHUYECKUX
OOBEKTOB, IIOHATHM, OTHOUICHWH MeEXIy TOHATHAMH, (QOPMYIUPOBATH
OIIpEICNIEHNs] IIOHATHUH, yCTaHABIMBATh CYIIECTBEHHBIN IPU3HAK KIacCUPUKAIIUH,
OCHOBAaHHUS JJISL 0606H.[€HI/I5{ 1 CpaBHCHHUs, KPUTCPHH IIPOBOAHMMOIO Ak AJIH3a;

BOCIIPUHUMATh,  (OpPMYIHpOBaTh U  I[IpeoOpa3oBBIBATH  CYXKAEHUS:
YyTBEpAUTENBHBIE U OTpULlaTeIbHbIe, eNUHHYHBIE, YACTHEIE U 00IINe, YCIOBHEIE,;

BBIBIIATh MaTeMaTHUeCKHUe 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IIPOTHBOPEUHS
B (akTax, NaHHBIX, HAOMIONCHUSX W YTBEPXKISHUSIX, IpelsiaraTh KpUTEpUU Ui
BBLIABIICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUNH;

nenaTh BBIBOJBI C WCIOJIB30BaHHWEM 3aKOHOB JIOTMKH, IEIyKTUBHBIX MU
UHIYKTUBHBIX YMO3aK/IIOUEHUH, yMO3aKIIOUEHUH 110 aHAIOTIUY;

IPOBOIUTE CAMOCTOSITEIIFHO JIOKa3aTeIbCTBA MaTeMaTHIEeCKUX yYTBEPKIEHNH
(IpsiMBIE U OT IIPOTUBHOTO), BEICTPAMBATh apryMeHTAllHIO, IPUBOJUT IPUMEPHI U
KOHTPIIPUMEPH], 000CHOBEIBATH COOCTBEHHEIE CY>KACHUS U BBIBOJEI,

BBIOUpaTh croco® perrenus y4deOHOW 3a7add (CpaBHHUBaTb HECKONBKO
BApUAHTOB  pelIeHWs, BBIOMpaTh Haumbonee  moaxomAMH ¢ yuéTOM
CaMOCTOSITEIFHO BBIJEJIEHHBIX KPUTEPHEB).



ba3zoBrble Hcenen0BaTe/IbCKUE JEHCTBHSA:

VICTIONb30BaTh BOIPOCHI KaK MCCIENOBATENIbCKUM HHCTPYMEHT TIO3HAHUS,
GOpMyITUPOBATE  BOMPOCHL,  (DUKCUPYIOIIKME  IPOTHBOpe4He, ¢ Mpodiemy,
yCTaHABIMBATh HMCKOMOE ¥ JaHHOE, (HOpMHPOBaTH I'MIIOTE3Y, apryMEHTHPOBATH
CBOIO ITO3UIIUIO, MHEHUE;

IIPOBOAUTH CAMOCTOSITENBHO CIUIAHMPOBAHHBIN 3KCIIEPUMEHT, UCCIELOBAHUE
M0 YCTAHOBJIEHUIO 0cOOeHHOCTe MaTeMaTHUecKoro 00beKTa, SIBIEeHHUs, IIpoLecca,
BBISIBJICHUIO 3aBUCUMOCTeHN MeX Iy 00beKTaMy, SIBICHUSAMH, IIPOLECCAMU;

CaMOCTOSTeNBHO (QOopMyIHpoBaTh OOOOIIEHUS M BBIBOABL IIO peE3yJbTaTaM
NpOBeIEHHOTO  HAOMIONEHUS, HCCIEOBaHUs, OIEHHMBATh  JOCTOBEPHOCTDH
MOJTyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 00OOIICHUH;

MIPOTHO3UPOBATE BO3MOXKHOE pa3BUTHE IIpoliecca, a TakKe BBIIABUTAThH
TIPEATIONIOKEHUS O €r0 PA3BUTUU B HOBEIX YCIIOBHAX.

PaGorta c undopmanueii:

BBISBIATE JMeGUIMTH WHOOPMALIUH, TaHHBIX, HEOOXOAUMBIX I OTBETa HA
BOIIPOC U VISl PELICHUS 3aa4H;

BBIOMPATH MH(GOPMALIAIO U3 UCTOYHUKOB Pa3IMUHbIX THUIIOB, aHAIU3UPOBATH,
CHCTEMaTH3HPOBAaTh W HHTEPIPETUPOBATH HHOOPMAIMIO pa3InYHBIX BHUIOB U
Gopm mpencTaBIeHUS;

CTPYKTYpHPOBaTh HHMOPMAIIHIO, MPEACTaBISITE €€ B pasiuuHBIX (QopMax,
WLIFOCTPHUPOBATh IpadUuecKy;

OLICHUBATh HaJEKHOCTD uHhOpMaIuu o CaMOCTOSATENBHO
chopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMmmyHuKaTHBHbIE YHHBepcabHble y4eOHbIe el cTBHA

O6menne:

BOCHPUHHUMATH ¥ (POPMYJIMPOBATH CY'KACHHSI B COOTBETCTBHH C YCIOBHAMH U
[ensME OOIEHHUA, SICHO, TOYHO, I'PAMOTHO BbIPa)KaThb CBOKO TOUKY 3pEHMs B
YCTHBIX W IHCHMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHWS 10 XORy pelIeHMs 3akadqw,
KOMMEHTHPOBATD TIOJTYIESHHBIN Pe3yNIbTaT;

B Xojle 00CYXIEeHHUS 3a71aBaTh BOIPOCH 110 CYIIECTBY OOCYXIaeMOW TEMBI,
npoOjeMBbl, pellaeMOil 3aJaud, BBHICKA3bIBATh WJEH, HALEJICHHBIE HA IIOMCK
pELIEHUs, COIOCTABIAThE CBOM CYXICHMS C CYXICHHUSMU APYIMX YYaCTHHKOB
Iuajora, oOHapy)KMUBATh pa3iM4Me W CXOACTBO TO3HIMH, B KOPpeKTHOH Qopme
GOpPMyITHPOBATE PA3HOIIIACHS, CBOM BO3PAXKEHHS;

TIPENCTABNIATh Pe3yNbTaThl PEIICHNs 3aaul, SKCIIEpUMEHTa, MCCIIeIOBaHHU,
IIPOEKTa, CAMOCTOSITENIbHO BBIOMpaTh (POPMAT BBICTYIUIEHHA C y4E€TOM 3a7ad
[IPE3eHTAUH ¥ 0COOEHHOCTEH ayIUTOPHH.

Pery/iiTHBHbIE YHUBePcaJdbHbIe y4eOHbIE e CTBHA



Camoopranusanus:

COCTAaBIIATE IIJIaH, allTOPUTM pELIeHHs 3afayul, BEIOUPATh CIIOCO0 pEIeHHs ¢
y4ETOM MMEIONIHUXCA PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATD
1 KOPPEKTUPOBATH BAPUAHTEI PEIICHUN ¢ YIETOM HOBOU MH(DOPMAIHH.

CaMOKOHTPO/Ib, SMOIHOHAJBHBII HHTE/JIEKT:

BlafeTh HABBIKAMH  IIO3HABATENbHOH  pedIeKCHH KaK  OCO3HAHMUS
COBepIIaeMbIX AEUCTBUH M MBICIUTENHHBIX NMPOIECCOB, X pe3ybTaToB, BIAIETh
criocobaMu caMOINIPOBEpPKH, CaMOKOHTPOJS Ipollecca U pe3ylbTaTa peIleHs
MaTeMaTH4YeCcKOH 3aJ1auu;

NpeABUAETh TPYIHOCTH, KOTOPBIE MOTYT BOHUKHYTDH IIPH pPEIeHUN 3a/1a4yH,
BHOCUTBH KOPPEKTHUBBI B JEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, NAHHBIX,
HalleHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBHUE PE3yJbTaTa Lelld U YCIOBUIM, OOBSICHITE IPUUHHEI
JOCTHDKEHUS MU HEIOCTHIKEHUS Pe3yIbTaTOB AESATENbHOCTH, HAXOAUThH OUIHOKY,
IaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHad 1eITeTIbHOCTD:

IIOHMMAaTh W HCIIOJIB30BaTh IIPEUMYINECTBA KOMaHIHOM W HHAWBHUIyalbHOU
paboTBl TpH pemieHHN Y4eOHBIX 3afad, MPUHAMATh IeJb COBMECTHOH
IesTeIBbHOCTH, IIAHUPOBATh OPTaHU3ALMI0 COBMECTHOM PaOOTHI, pacIpelensTh
BUJBI paboT, IOroBapwBaThcsd, OOCYXXHaTh IpollecC M pe3ynapraT paboTsl,
00001IaTE MHEHHS HECKOJIBKHUX JIIOJIEl;

y4acTBOBaTb B IPYMIOBBIX (hopMax paboThl (0OCyxeHus, OOMEH MHEHUI,
«MO3rOBBle IITYPMBI» W HWHBIE), BEBIIOTHATH CBOIO HacTh paboOTel |
KOODJWUHHAPOBATh CBOM MJEUCTBUS C APYTUMU UJIeHaMHU KOMaHABI, OLEHMBATb
Ka4eCTBO CBOET0 BKJIaAa B OOMIMU TIPOAYKT IO KPUTEPUAM, CHOPMYIHPOBAHHBIM
y4aCTHUKAMU B3aUMOLEUCTBUS.

INPEAMETHDBIE PE3YJIbTATHI

K xoHmy ofOydenus B 10 wkJacce oOydaroIMMCS IONYYHT CIEAYyHOLIHe
IpeJMETHbBIE pe3yNbTaThl 110 OTHENBHBIM TeMaM padodeil mporpammbl y4eOHOTO
Kypca «Anrebpa 1 Hadajga MaTeMaTHIeCKOr0 aHAIU3ay:

YucJia 1 BBIYHCJICHHA:

CBOOOZHO OMEPUPOBATH MOHATHAMHU: PALUOHANBHOE YUCIO, OECKOHEYHasd
nepuoguyueckas ApoOb, IPOLEHTH, WppallMOHAIBHOE UYHCIO, MHOXECTBA
pPaliOHANBHBIX U AEUCTBUTEIBHBIX YUCEI, MOLYIb AEHCTBUTEIBHOIO YHCIIA;

IPUMEHATh JpoO0M W TPOILEHTHl Jid peIleHMs IPUKIAIHBIX 337ad W3
Pa3JIMYHBIX OTpaciael 3HaHUM U PEajlbHOU XKU3HY;

MIPUMEHSTh NPUONKEHHBIE BRIYUCIICHUS, IPaBUIa OKPYIVIEHUS, IIPUKUIKY U
OLIEHKY pe3yJIbTaTa BEIYHCIICHUI;



cBOOOIHO ONEpUpOBaTh IIOHATHEM: CTEINCHB C LEIbIM I1OKa3aTeleM,
MCIIOIB30BaTh TOIXOAIIYI0 QOpMYy 3alVCH NeHCTBUTENBHEBIX YUCEN )i PETICHUS
MPaKTUIEeCKUX 3a7a4 U IIPSACTABICHUA TaHHBIX;

¢BOOOIHO OIEePUPOBaTh MOHATHAEM: apU(MMETHYECKUI KOpPEHb HATypalbHOU
CTEIIEeHHU;

CBOOOJIHO OIIEpUPOBATH ITOHATHEM: CTEIIEHD C PAllMOHAIBHBIM [MOKa3aTeIEM;

cBOOOZHO OIMEPUPOBATh TOHATHAMH: JIOrapudM YHCla, HECATHYHBIC WU
HaTypaibHbIe JOTapU(MBI;

CBOOOOHO OIEPUPOBATH MOHATHIMHU: CHHYC, KOCHHYC, TAaHTC€HC, KOTAHI'CHC
YHCJIIOBOI'O apTryMEHTa,

OIEpPUPOBAThH IOHATUAMHU: apPKCHHYC, aPKKOCUHYC U apKTaHI'CHC YUCJIOBOIO
apryMeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOITHO OIEpPUpPOBATh MOHATHAMHU: TOXKJIECTBO, YPaBHEHHE, HEPaBEHCTBO,
PABHOCWIIBHBIE YPaBHEHUS ¥ YpaBHEHHA-CIICICTBIS, PABHOCUIIBHBIC HEPABEHCTBA,

IPUMEHATH PAa3MyHBlE METOObl PEIUEHKSI pPalMOHANBHBIX M JAPOOHO-
pallMOHANBHBIX ypaBHEHHUW, IPUMEHATH METOJ[ WHTEpPBAOB [UIS DPELIECHUS
HEPaBEHCTB;

cBOGOIHO OIEPHUPOBATh IMOHATHSIMH: MHOTOWIEH OT OAHOH II€PEMEHHOH,
MHOTOYJIEH C IelIbIMH KodQduuueHTamu, KOPHM MHOTOYIEHA, IPUMEHAThH
JeNeHye MHOTOYJIeHa Ha MHOIOWIEH C OCTaTKoM, TeopeMy besy u Teopemy Buera
JULsL pelleHns 3a1a9,

CBOOOJHO OIEpHpOBaTh IOHATHAMHU: CHCTEMa JIMHEWHBIX ypaBHEHHH,
MATpHUIIA, OIpENeTuTeNs MAaTpuIEl 2 X 2 W €ro IeOMETPHYECKHH CMBICT,
UCIIONB30BaTh CBOHCTBA OmMpenenuTels 2 X 2 JIs BBIYHCIEHHS €ro 3HAUCHHUS,
IIPUMEHATL ONpEIENTUTENH [l PEeLUeHHs CUCTeMBl JIMHEHHBIX YpaBHEHUH,
MOJEIMPOBATh PeaNbHbIe CUTYAIMU C IOMOLIBIO CHUCTEMbI JIMHEHHBIX YyPaBHCHUH,
JICCIIeOBATh IIOCTPOSHHLIE MOJETH C TOMOIIBIO MaTpHI[ M OINpeldeuTeNeH,
MHTEPIPETUPOBATH [TOIYUYEHHEIN pe3ynbTarT,

HCIIONB30BAaTh CBOWCTBA JNEHCTBHH C KOPHAMH IS IIpeoOpa3oBaHus
BBIPAKEHUH;

BBIIIOJHATE IPe0Opa3soBaHysl YUCIOBBIX BEIPAXKEHUH, COAEPIKAIIMX CTEIICHH C
palOHAaNIEHEIM ITI0Ka3aTelIeM;

HCIIOJIB30BaTh CBOUCTBA norapuMoB IS npeoOpa3zoBaHns
JOTapU(PMUIECKUX BBIPAXKEHUN;

cBOOOTHO ONEpUpPOBATH IMOHATHAMU: HPPAIMOHAJBHBIC, IIOKA3aTeIbHBIC H
norapuMuUecKUe ypaBHEHUs, HAXOJUTh UX PEIICHUs C TIOMOLIBIO PABHOCHIIBHBIX
IIEPEX0I0B HITH OCYIIECTBIS IPOBEPKY KOPHEH;



IPYMEHATH OCHOBHBIC TPUTOHOMETpUUECKUe (POPMYJIBI AJIs IIpeodpa3oBaHus
TPUTOHOMETPHUUECKHX BBIPAXKECHUH;

CBOOOJHO OMNEpHUPOBATH MOHSATHEM: TPUIOHOMETPUYECKOE YpaBHEHHE,
IPUMEHATh HEOOXOJAMMBIE  (OPMYyJNbl Ui pEIIeHHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUIH;

MOJETMPOBATh pealbHbIe CHTyalldd Ha A3BIKE airedpbl, COCTaBIATb
BBIp&XKEHUs, YpaBHECHHs, HEpaBEHCTBAa II0 YCIOBHIO 3a/layd, MCCIEN0BaTh
MIOCTPOEHHEBIE MOJIETH C UCITONB30BaHMEM amnmapara ajareopst.

@OyHkUuH" U rpaduku:

cBOOOJHO OIEPUPOBATh IMOHATUAME: (QYHKIUS, CIOCOOR! 3a0anus (QyHKUHH,
B3aUMHO oOpaTHble GYHKIMH, KOMIIO3UUMS CQYHKOMN, rpadux QyHKUUH,
BBITIOJTHATE dJIEMEHTapHEIe TpeoOpa3oBanus rpaduKoB (PyHKIUH;

CBOGOIHO ONEPHUPOBATh IIOHATUAMU: 00IACTh OMNPENENCHHS W MHOXECTBO
3HAYEeHUH QYHKIMH, HyIu QYHKIIUH, TPOMEXKYTKHA 3HAKOIIOCTOSHCTBA;

CBOOONHO OIEPHPOBaTh MMOHATHAMHU: YETHBlE W HEUETHBIC (DYHKIWH,
nepuoauueckue HYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (YHKIIMU, MaKCUMyMbl U
MHHUMYMBEI (GYHKIIWK, HawOonblllee W HaWMeHbIlee 3HaueHWe GQYHKIUM Ha
IIPOMEXKYTKE;

CBOOOIHO ONIEPUPOBATH MOHATHAMU: CTETIEHHas (yHKIIKS C HATypaJbHBIM H
IeNbIM TIOKa3aTeleM, I'padUK CTENEeHHOM (YHKIMM C HaTypalbHBIM X IEIBIM
noxasareieM, IpabHuK KOPHSA N-of cTeleHW KaK (QYHKIMM OOpaTHOM CTelmeHu ¢
HaTypaJIbHBIM MTOKa3aTeleM;

OTIEpUPOBATh TIOHATUSAMHM: JIMHEHHAs, KBaJpaTH4Has W IpOOHO-IMHEWHas
(QYHKIIMH, BHITOMHATE dJIEMEHTAPHOE HCCIICIOBAaHUE U IIOCTPOCHHUE UX IPa(UKOB;

CBOOOMIHO OIEpUPOBATH MMOHATHIMM: IMOKa3aTeNbHas U JIOTapHU(pMHUIECcKasd
(QYHKIMH, UX CBOMCTBA U IpadUKH, HUCIONB30BaTh UX rpaQuKy UL pPEILEHHS
YpaBHEHUN;

CBOOOJIHO OTepHUPOBaTh TOHATHUSIMH: TPUTOHOMETPHUUYECKass OKPYXHOCTh,
ompezieNieHNe TPUTOHOMETPUIECKUX (QYHKIUH YUCIOBOIO apryMeHTa;

UCIIONB30BaTh TIpaduky QYHKIUA 71 HUCCIETOBAHHUSA IIPOLECCOB |
3aBUCUMOCTEH IpY PEIIeHUH 3a[a4 U3 APYrux y4ueOHBIX NPeIMETOB ¥ peanbHOU
’KU3HHU, BBIpAXaTh (OPMyJIaMHu 3aBUCUMOCTH MEXAY BEJIUYHNHAMU,

HavaJjia MaTeMaTH4eCKOI0 aHAJIH3A:

cBOOOIHO OIEPHUPOBATh MOHATHAME: aphU(pMeTHdecKass W IeOMeTpHYeCKasd
mporpeccus, 6eCKOHeUHO yOBIBarOIas reOMEeTPUUECKas IPOrPEeCCHs, TUHEHHBIN U
SKCIIOHEHIIMANBHEBIN POCT, (PopMysIa CIOXHBIX IIPOLEHTOB, UMETEH IIPENCTABICHUE
O KOHCTaHTE;

HCIIOIBL30BATh ITPOTPECCHM IS pEIIeHUs pealbHBIX 3a7adu IPHKIaIHOTO
XapakTepa;



cBOOOIHO OIIEPHPOBATH MOHATHSIMU: IIOCIEN0BATEIbHOCTb, CIIOCOOB! 3aJaHNs
IOCICAOBaTeNIbHOCTEH, MOHOTOHHBIE W OFPaHWYEHHBIE I10CJIENOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXKJIEHUS MAaTeMAaTHYeCKOro aHalIW3a Kak aHajIus3a
0eCKOHEUHO MallbIX;

cBOOOZHO OMEpUPOBATH IIOHATUSMHU: HENPEpbIBHbIE (DYHKUUH, TOYKU
pa3pbiBa rpaduka GyHKIIUN, aCUMIITOTH rpaduka QyHKIUY,

cBOOOIHO OMNEpPUPOBaTh IMOHATHEM: (QYHKIMSA, HEIpEepbIBHAs Ha OTPE3KE,
TIPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH IJIS peLieHHs 3a1adY;

cBOOOHO OIEpUpOBaTh MOHATHMSAMH: IIepBas U BTOpas IPOU3BOLHEBIE
GyHKIUH, KacaTeapHas K rpaduky GyHKINY;

BBIUUCIATH [IPOU3BOAHBIE CYMMBI, MPOU3BENEHUs, YaCTHOIO U KOMIIO3ULIUN
IBYX QYHKIIHH, 3HATH TPOU3BOIHBIE dIIeMEHTAPHBIX (YHKITHIA;

UCIIOJL30BAaTh IeOMETpPHUECKHHA W (GU3WYECKUH CMBICT IIPOHU3BOAHON IS
pelIeHus 3a1ad.

MHuosxecTBa U JIOTHKA®

CBOOOJHO  ONEpPUPOBATh NOHATHAMU: MHOXECTBO, OIEpaluyd  Haj
MHOX€eCTBaMH;

UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar sl OITUCaHUs pealbHbIX
TPOLIECCOB U SIBJICHUH, TIPH PEIIIeHUH 33184 U3 APYTruX yIeOHbIX IIPeIMETOB;

cBOOOZHO OMEPHUPOBATH IMOHATUSMHU: OIPEICICHUE, TEOpPEMa, YpaBHEHUE-
CJIC[ICTBUE, CBOMCTBO MaTeMaTHIECKOr0 00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIBHBIE
ypaBHEHHUS U HEPABEHCTBA.

K xommy ofOyuenus B 11 kjacce oOydaroUIuiicss TONYyYHUT CIeNyrOLIHe
TIpeIMETHBIE Pe3YJIBTATH 110 OTAENBHBIM TeMaM paboueil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Havaia MaTeMaTHIeCKOr0 aHAIA3a»:

Yucaa v BBIYHCIICHUS:

CBOOOJHO OINEpPUPOBATh MOHATUSIMHK: HAaTypallbHOE M LEJI0e YHCIIO,
MHOXKECTBa HATYpalbHBIX U ILEJBIX YHCEN, UCIIONB30BaTh IPU3HAKH HEITHMOCTH
nenerx gucen, HOZl m HOK maTypanbHBIX YHCel OIS pelleHns 3a1ad, TpUMeHITh
anroput™ EBKINA;

cBOOOAHO OIEPHPOBATH ITOHSTHEM OCTaTKa I10 MOZYJIO, 3allMChIBATh
HaTypaJIbHEIC YHCJIAa B PA3TUYHBIX TIO3ULIUOHHBIX CUCTEMAaX CUUCIIEHN T,

cBOOOJIHO OIEepUPOBATH IMOHATHSIMH: KOMIUIEKCHOE YHCIIO U MHOMKECTBO
KOMIUIEKCHEIX YHCeN, TIPEACTaBIsATh KOMIUIEKCHBIE dHcila B anreOpandeckon u
TPUTOHOMETPHUIECKOH (hopMe, BBITOTMHATH apUPMETHUECKHE OIEpallii ¢ HUMH |
n300paxaTs Ha KOOPAUHATHON IIJIOCKOCTH.

YpaBHeHHd U HEPAaBEHCTBA:



CBOOOZIHO OIEpPUPOBAaTh IOHATUAMU: UPpALMOHANBHEIE, [I0KA3aTENbHBIE U
norapuMUUecKre HEpaBeHCTBA, HAXOAUTh WX pEHIeHHs C  IIOMOIIBIO
PaBHOCHJIBHBIX IIEPEXOIOB;

OCYIIECTBIIATH OTOOp KOpHEW TIpH PELICHUH TPUTOHOMETPHUECKOIO
ypaBHEHUS,

CBOOOIHO OIIEpUpPOBaTh IIOHATUEM TPUIOHOMETPHUYECKOE HEPABEHCTBO,
NPUMEHATh HeoOxomumble (GOpPMyJBl Ul pEIIeHHs OCHOBHEIX  THIIOB
TPUTOHOMETPUYECKUX HEPaBEHCTB;

CBOOOTHO ONEPHUPOBATh MOHIATHUAME: CUCTEMAa U COBOKYITHOCTE YPaBHEHMH H
HEepaBEeHCTB, PABHOCHJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOIUTL PEILICHI
CHUCTEMBl X COBOKYIIHOCTEH pallMOHAJIBHBIX, UPPALMOHATIBHEIX, [T0KA3aTEIBHBIX U
norapu(QMHUUYECKUX YpaBHEHUN 1 HEPaBEHCTB;

pelaThb paloHaNlbHEIE, UppaloHalbHBIE, MOKa3aTeIbHbIE,
JorapudMHUUecKAe MW TPUTOHOMETPUYECKHE ypaBHEHMsS ¥ HEPaBEHCTBA,
cofep Kallye MOIyJIU U [IapaMeTphI;

IIPUMEHATh rpaduuecKie MeTOpl AJs PELIeHNs YPaBHEHUN ¥ HEPABEHCTB, a
TaKXKe 3a7a4d ¢ rapaMeTpamu;

MOJIETUPOBATh peaJbHble CHUTYyallid Ha S3bIKe anreOpsl, COCTAaBIAThH
BBIPO)KCHHWSA, YpPABHEHHUS, HEpPaBEHCTBA M HMX CHCTEMBI II0 YCIOBHUIO 3aayy,
KCCIENOBATL IIOCTPOEHHBIE MOJENM C HCIONB30BAaHWEM allapaTra anreOpel,
UHTEPIPETUPOBATH MTOIYYEHHBIN pe3yIbTar.

@yHKIHU H TPAaPHKH:

CTPOUTH TpadUKHA KOMIO3ULIMH (GYHKIANA C IIOMOIIBIO 3JIEMEHTAPHOIO
HCCJIEIOBAHUS U CBOMCTB KOMIIO3UIIAH IBYX (DYHKIIHN;

CTPOMUTH TeOMeTpHueckue o0pa3pl YpaBHEHMH M  HEPaBEHCTB Ha
KOOPJIUHATHOH IIJIOCKOCTH;

CBOOOJHO OMEpPUpPOBATh IMOHATHSAMU: TIPAQUKA TPUTOHOMETPUYECKUX
byHKUINH;

IIPUMEHAT, QYHKIIMH JAJE MOAENMPOBAaHMSA W MCCIENOBaHMs peaTbHBIX
IPOLIECCOB.

Havana MaTeMaTH4eCKOro aHaM3a:

MCIIOJIBb30BATh [IPOM3BOJHYIO IS HCCIeqOBaHKs (DYHKIIUY Ha MOHOTOHHOCTb
U 3KCTPEMYMBEI;

HaXOAWTEL HauboJIbIlllee W HaMMeHblIIee 3Ha4eHUs! QDYyHKIIMH HENPEPRIBHON Ha
OTpe3KEe;

HCIIOJB30BaTh ITPOM3BOTHYIO MJISI HAXOXACHMS HAWIIYUIIETO PEIICHUS B
NPUKIAAHBIX, B TOM UHCIE COLUAIBHO-OKOHOMHYECKHX, 3ajaqax, Al
OIpeleNeHds CKOPOCTH M YCKOpeHWs Tipollecca, 3allaHHOTO (OpMYIION U
rpaduKoOM;



cBOGOZHO OIEpPUPOBATh MOHATHAME: IIepPBOOOpasHas, ONPEIeNEHHBIN
WHTErpaJl, HaXOJUTH I[1epBOOOpasHbIe DIEMEHTapHBIX (YHKUHMM # BBIYUCIATH
uaTerpal mo Gopmyne HetoTona-JlelOHuIIa;

HaXOAUTD IUIOLIAAHN INIOCKAX QUTYpP ¥ O0BEMBI TEJI ¢ IIOMOIIBIO HHTETPAIa;

JMeTh NpPEACTABICHME O MaTeMaTHYeCKOM MOJEIMpOBAHHU Ha IIpUMepe
cocTasieHus gudQepeHITaIbHbIX YPaBHEHUH;

peliath HpUKJIaIHbIE 3aayd, B TOM YHCJIE COLHaNbHO-3KOHOMHYECKOTO U
QU3NUECKOTO XapaKTepa, CpeICTBAMHA MATeMaTHYECKOro aHalH3a.
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NOYPOUYHOE IINIAHUPOBAHUE

10 KJIACC
Koanyecrso uyacos DJIeKTPOHHbBIE
Ne ara udppornie
n/n Tema ypora Bcero Kourpoanunie | Hpakruecikue W&Em::: M@M&Mownagr:!o
padoThl padoTwI pecypes
1 :Zmo%moawou oIepalMy HaJ MHOXECTBAMH ! \N.ﬁ 0 w\g
¥ UX CBOHCTBA
2 Huarpammet Ditnepa-Benna 1 509
3 IIppMeneHne TeOpETHKO-MHOXKECTBEHHOTO 1 %\%mz
annaparta AJis peleHus 3amad (2
Pauuonansabre yncia. OOBIKHOBEHHBIE U wﬂ % 4
4 JleCATHYHEIE 1p0o0H, IIPOLIECHTHI, 1 vy
OeckoHEeYHBIe IepUOaUYecKHe APOOH
PanmonanpHple yncia. OOBIKHOBEHHEIE U .
5 JIECSITHYHBIE IPOOH, IIPOLCHTHI, 1 . %m\
OecKOHeUHble TEPHOTUYECKHE IPOOH
6 [Ipumenenue npobeit u NPOIeHTOR s | \ \ \ Y m
pelleHus MPUKIIaIHbIX 32134 ST
7 IlpuMeHenue ApoOeif u MPOIEHTOR J1Jis 1 \\\\v % Q
pelIeHHs MPUKIIAIHBIX 33034 S
g HeiicTBuTenbHbIe yncha. Pannonansabie | ! \ % % %
YppaLYOHallbHbIE YUCIa
9 ApudmMerndeckre Oneparuu ¢ i y % % /
JNEACTBUTENLHBIME YACTAMH 70. \
10 Monyib 1eHCTBUTENFHOTO YHCIA U €0 | \ QJ Q%
cBOICTBa




11

12

14

pesyybTaTa BEIYUCIEHUH

[TpubnuxEHHBIC BLIUHCIEHUS, IIpaBUIa
OKpYTJICHHUS, IPUKHUJIKA U OIICHKA

OCHOBHBIC METO/IBI PELIEHHS LIEBIX U
JApOOHO-PaLMOHANBLHLIX YPAaBHEHHN U
HEpaBEHCTB

OCHOBHBIE METOMBI PEIEHHUS IIENBIX U
JpOOHO-pallHOHATBHBIX YPABHEHUH U
HEpaBEHCTB

OcHOBHBIE METONBI PELICHHS LIENBIX U
JpOOHO-palMOHANLHBIX YPABHEHUH 1
HEpaBEHCTB

15

MBHBoro4yieHs! OT OJHOH HepeMEHHOM.
JleneHne MHOTOUJICHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

16

17

19

20

21

MHuorounessl ¢ HensMu Ko3hGUIHeHTaMu.
Teopema Bueta

Peluenne cucteM THHEHHBIX YPABHEHUHN

18

Pemenue cucreM MHHEWHBIX YpaBHEHUI

Matpuna cuCTeMBI THHEHHBIX YpaBHEHHUIA.
OnpenenuTens MaTpuibl 2X2, ero
TeOMETPHYECKUH CMBICIT H CBOWCTBA;
BBIYHCIICHHUE €r0 3HAYCHHUS

Onpenenurens MaTpusl 2x2, ero
reOMETPUYECKUI CMBICIT U CBOMCTRA;
BBIYHCIICHHE €r0 3HAYCHHS

IIpumeHeHUe ONIpeAeuTeNs I PELeHHS
CHCTEMBI JIMHEHHBIX YPaBHEHUM




OSOH@ZE .:Swmo_\:‘:uﬂx %UNWEOESE

Peurenue NPHUKIaJHBIX 3a4a4 € NOMOUIBIO
OSOHOZVH _.:\HEO_\:J:LX v\ﬁmw:mmﬂ\:\m

Pemenune IPUKITAJHBIX 3a4a4 ¢ ITIOMOIIbIO

KontponeHas padboTa: :wmnsommbw:wﬁ
ypaBHeHusI U HepaBeHCTBa. CHCTEMBL

Al

NMHCHHBIX YPAaBHEHUH'

DyHKIIHs, CHOCOOHI 3a1aHusd %uﬂzﬂ:s
Bzaumuo obparable QyHKIHA. KoMnosuims
dyBKIHH

26

I'paduk pyHKINU. DIEMEHTAPHBIC
npeoOpazoBanust TpadUKOB QYHKITHH

27

O6nacTh OImpeneICHHUs X MHOXKECTBO
sgavenuit pyaknnu. Hynu GyHKIrn.
IIpoMexyTKH 3HaK IOCTOSHCTBA

28

Yéruble ¥ HeIETHRIC QYHKIIHH.
Iepuoawueckue Gpynxumn. IIpoMexyTku
MOHOTOHHOCTH (YHKIIMH

MakcuMyMBI 1 MUHEMYMBI O yHKIHH.
Haubonsinee 1 HaUMEHbIICE 3HAYCHUE
GbyHKIIME Ha DPOMENKYTKE

Crenenb ¢ NeibM okasareaeM. bunom

JIuneiinas, KBagpaTUdHas U JIPOOHO-
THHERHAS QyHKITHH

DreMenTapHOe UcCIe0BaHHE U
IIOCTPOCHHE rpapuKOB ITHX dyBKIHi

DneMeHTapHOE UCCIEA0BaHNE U
HocTpoenue rpad)uKoB dTHX QYHKIHMA
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CreneHp C 1eJbIM [T0Ka3aTelieM. ms:oz

CreneHHas ev\:znsm c mmd\_um:w:w:s 1%}
1[eNbIM moKaszaTesieM. E€ cBoHCcTBa U
%m@:x
Hﬁomgomvmmm @m@oam __andommmm
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ApnbmeTHdecKkuit KOpeHb mmd%m:dumo:
CTETICHH U €TO CBOMCTBA

>ﬁ:@§3sm@oxsx KOpPEHb HATypaJIbHOM
CTCTICHH U €T0 CBO¥CTBA

Evoomwmwommmmm YHCIIOBBIX ww%m%omsx
COIEPIKAIINX CTeIEHH U KOPHU

[IpeobpasoBaHysi YHCIOBBIX BEIPAKCHHHA,
coepKalliX CTENCHH U KOPHU

T[Ipeo6pazoBaHsl YACTOBBIX BBIPAXKEHHH,
CoZlepXKalMX CTENIEHN U KOPHH

HWppaiyosabHbIe YpaBHEHHUS. OomommEo
METO/IbI PEIICHHUS HPPAllMOHATBHBIX
ypaBHEHHMH

Eﬁ@mﬁ:omgwmwﬁ u%mwmomsm Oomomeo
METO/b! PElICHUs HpPAlHOHANBHBIX
YpaBHeHHH

H\HﬁﬁmESOEmﬁmeH@ %@Nmﬂ)mﬁm oomowu.:um@
METO/JbI PELICHHSL HUppanuoHalbHbIX
%@NWIGESS

@WWEOOEhv:WHQ d@ﬁ@XOhE B ﬁ@EOESS




HppaLHOHATIBHBIX YPaBHEHH

PapHOCUNTBHEIE NIEPEX 0Bl B PELUSHHHI

46 - 1
VPppalMOHANIBHBIX YPABHCHHH
47 PaBHOCHNIBHBIE IEPEXO/IBI B PEIICHUU 1 N v;\ \\
HMPPAallMOHAJIBHBIX YpaBHEHHUH 7
PaBHOCHIJIBHEIE TIEPEXO/IBI B PELIEHUH \ % /1
48 . 1 A
UPPalMOHAJIBHBIX YPaBHCHUH
CpoiicTBa ¥ rpaduK KOPHS n-OH CTENEHH P ; \ \
. By
49 Kak (yHKITHH 0OpaTHOM CTEIEHH ¢ 1 a7
HaTypaJIbHbIM ITOKa3aTeIeM
CpoiicTBa H rpaduK KOPHS N-0i CTENEHH /
50 KaK (YHKITUH 00paTHOM CTEleHH ¢ 1 \ _ [ \N
HATypPaJIBHBIM ITOKa3aTeleM
. " *2
KonTpossnas pabota: "CrolictBa u rpaduk \\J y
51 KOpHs n-o# crenend. MppanuoHnansHble | 7, \N
ypaBHEHHS"
59 CreneHs ¢ palHOHATLHBIM TOKA3aTeNEM H 1 m / /
e€ cBolicTBa .
53 Crenens ¢ pauOHATBHEIM [TOKA3aTeNleM | | N \ N
e€ cBolcTBa b
54 CreneHs ¢ palMOHAIBHBIM TIOKa3aTelleM U 1 %\ \ \\N,
€€ cBolicTBa o
55 Iloka3arensHas GyHKIHS, €€ CBOMCTBA U 1 ‘4 \b
rpaduk \ A
56 Hcnons3oBanu= rpaduka QyHKUKHM 1)1 1 \\ w _\F
pEeLUCHHS ypaBHEHHI o
HMcronbs3zoBanne rpaduka GyHKIHH [IsT Cg
57 1 1 Y R

pELIeHHUS YpaBHEHUH




lloxasarensHble ypapuenus. OCHOBHEIC

58 METOIBI PELICHHUS [T0KA3aTEITbH bIX 1 q H \\1
YPaBHEHHH
IoxasatensHble ypaBHenus. OCHOBHBIE B \\ Y . N

59 METOIBI PEIIEHHS TTOKa3aTeIbHBIX 1 % X
YpaBHEHHH
IlokazarenvHbie ypaBHeHusa. OCHOBHbBIE o i q‘ ) ‘S,\‘ - N

60 METOJbI PEIIEHUS [I0KA3aTeTbHBIX 1 / ‘N.\{
ypaBHeHuH

61 KonTponsnas padora: "TlokasaTenbHas ) x&\ \ \\N ‘ )
bynkius. [Tokasarensusle ypapaenus" o

62 Jlorapum uncna. CoiicTea orapupma 1 Vw\ " \N N

63 Jlorapudm uncna. CoiicTsa torapudma 1 e /2 -

64 Jlorapudm gucna. CpoiicTsa torapudma 1 A7 /7 - o

65 Jlecatuunrle M HaTypabHEIE JTOTApH(MEI 1 \ﬁ\ \P \\\\ B

66 Jecarumunele 1 HaTypatbHBIC JTOTapU (MBI 1

67 IIpeo6pasoBanue BEIpaXEHHH, COEPKAIITUX ! N )
norapuMel

68 IIpeo6pasoBanue BRIpaXKEHUH, COEPIKATITHX ! o
norapa@mel

9 [TpeoOpazoBanue BEIpaXKEHU, COAEPKALINX 1 -
JorapuMel

70 Jlorapudmmueckas Gyuxums, e€ cBoicTBa U ! - ‘ o
rpadux

7 Jlorapudmunueckas ¢pyHkius, e& cBONCTBA H | \ ]
rpaduk

7 Hcnone3oBanue rpaduka GyHKUUN Ai1s ! N o ‘

peLieHHS YpaBHEHHHI




Wcnonb3zosanue rpaduxa QyHKIHN U1

73 5 1
pELIEHUsT ypaBHEHU N
Jlorapupmmryeckue ypasnerus. OCHOBHbIE

74 METOJIbI PEIIEHHS JIOrAapH(PMHUECKUX 1
YPaBHEHH
Jlorapudmuyeckue ypapnenus. OcHOBHbIE

75 METOJIBI peIEHHUS JJorapu(PpMHIECKUX 1
YPaBHEHHH
Jlorapudmuueckue ypasaenns. OCHOBHbBIE

76 METOJbl PEIIEHHUS JOrapH(PMHIECKUX 1
ypaBHEHHH

77 PaBHOCUNIEHBIE IEPEXO/IBI B pelHeHn 1
Jorapu)MHICCKUX YpaBHEHUH

78 PapHOCHNIBHBIE nepexompl B pelneHnH 1
JIOrapu(MHUYECKHX YpaBHEHHH

79 KonTponbnas pa6ora: "Jlorapadmudeckast i
¢ynxuusa. Jlorapudmuyeckue ypasaenus"

30 CuHyc, KOCHHYC, TAHT€HC U KOTAHTEHC |
YHCII0BOIO apryMeHTa

21 CuHyC, KOCHHYC, TAHI'€HC H KOTAHI'EHC 1
YUCIOBOTO apryMeHTa

27 APKCHHYC, apDKKOCHHYC U apKTaHI'CHC I
YUCJIOBOI'O apryMeHTa

23 ApPKCHHYC, aDKKOCHHYC M apKTaHFEHC |
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTE,

84 ONpEeJeTICHHE TPUTOHOMETPHUECKHX 1

pynxumit yncnosoro aprymenTa




Tpuronomerpuueckast OKpy»KHOCTb,

85 onpeaesieHue TPUTOHOMETPHYECKHX I\
(yHKIMM YHCIOBOrO aprymesTa

86 OcHOBHBIE TPHIOHOMETPHYECKHE (HOPMYIIEL 1

87 OcHOBHBIE TPUIOHOMETPHYECKHE (POPMYIIBI 1 ] B

88 OcCHOBHBIE TPHTOHOMETPUYECKHE (POPMYIILI 1

89 OCHOBHBIE TPUTOHOMETPHYECKUE (DOPMYIIEL 1

90 IIpeobpa3zoBanne TPUTOHOMETPHYECKHIX 1
BEIpAKEHUH

01 ITpeobpazoBaHue TPUTOHOMETPHUECKUX 1
BBIPAXKEHH M

9 IIpeobpazoBanue TPUTOHOMETPHUECKHUX 1
BBRIpaXKEHU

93 IIpeobpazoBaHKE TPUTOHOMETPHUECKHUX )
BBIPOKEHUN

94 Pemenne TpHrOHOMETPHYECKUX YPABHEHHI 1

95 Penrenue TpuroHoMeTpuueckux ypaBHEHHH 1

96 Perenne TpUrOHOMETPHYECKUX YPABHEHHIA 1

97 Pemenne TpUroHOMETpUYECKHX ypaBHEH U 1

98 Pemenne TpuroHomMeTpruuecKkux ypaBHeHUH 1

99 Perrenne TpUrOHOMETPHUYECKUX YPABHEHHHA 1

100 Penrenyie TpPHrOHOMETPHYECKUX YPaABHEHHIA 1
Kontpomnsnas pabora:

101 "TpUrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHE YpaBHCHHUS"

102 IlocnenoBaTesIbHOCTH, CIOCOORI 3aaHisA 1

[OCIENOBATENLHOCTEH. Z@HOh




MaTeMaTHYeCKOW MHIYKIIHH
MoOHOTOHHBIE H OrPAHHYUCHHBIC
103 nocnenorareabHocTH. McTopns ananuza 1
OECKOHEYHO MaJIBIX
104 ApundmeTHgeckas rporpeccust 1 -
105 ["'eomeTpuyeckas mporpeccus 1 -
106 beckoHeuHo yOBIBaromas reoMeTpuiecKkas |
IIporpeccust
107 Cymma 6eCKOHEYHO YOBIBArOIICH !
T€OMETPUYECKOM IIPOTPECCUH
108 JIMHEHHBIN U SKCIIOHEHIIMAILHBIA POCT. 1
Uncno e. @PopMyiia CIOKHBIX IIPOIEHTOB
109 JIuneiHbI! U SKCIOHEHIIHAIBHBIN POCT. 1
Yucno e. PopMyrna CIOXKHBIX IPOIEHTOB
110 Hcnonb3oBanne mporpeccHu sk pelieHus 1
peaNbHBIX 3a7ad MPUKIIAIHOIO XapakTepa
111 KonTtpomnsnas padorta: 1 1
"ITocenoBaTeNnbHOCTH U IIPOrpeccun’”
112 HenpepriBHBIE HYHKIIMU U UX CBOHCTRA 1
113 Touka pa3peBa. ACHMITOTHI IpaduKoOB 1
dbysKIUT
114 CroiicTBa GyHKIMI HENPEPHIBHEIX Ha 1
OTpe3Ke
115 CpoiicTBa (yHKITHI HEPEPHIBHBIX Ha 1
OTPE3KE
116 MeTo1 UHTEpBAJIOB TSI PELIeHUS !
HEpaBCHCTB




MeTton HHTepBaNOB ISt pelieHHUs

117
HEPaBEHCTB

118 MeTo/1 MHTEPBAIOB sl pELICHHUS
HEPABEHCTR
IIpuMeHeHne CBOMCTE HEIIPEPLIBHBIX

119 Pep
(dyHKUIUE Ut pelienus 3anay

120 IIpuMeHeHne CBOMCTB HENpPephIBHBIX
GYHKIME U peLICHUS 3a1a4

121 Ileppas u BrOpast IponU3BOAHEIE DYHKIIHH

192 Omnpenenenue, reOMETPHYECKHM CMBICIT
[IPOU3BOIHON
Onpenenenne, GU3NICCKH CMBICT

123
OPOU3BOTHOM

124 YpaBHeHHe KacaTelbHON K rpaduKy
byHKIER

125 YpaBHeHHe KacaTelbHOU K rpaduky
dyHKITUT

126 ITpou3sBoHEIE 3NIEMEHTAPHBIX GYHKITHIMA

127 IIpousBonHbie aneMeHTapHbIX GYHKIHI

198 IIpou3BoHAS CyMMBI, IPOU3BEACHHS,
YaCTHOI'O ¥ KOMIIO3UIIMU (PYHKITAN

199 IIpon3BoHAS CYMMBIL, IPOU3BEICHHS,
YaCTHOTO ¥ KOMIIO3UITMH (DYHKITHH

130 IIpou3BoaHast CyMMBI, TPOU3BEICHHS,

2 .

YaCTHOI'O ¥ KOMITO3UIIUH () YHKITHI

131 Kontposnsnas padota: "IIpoussonuas"

132 IosTopenue, o6obineHue, CHCTEeMaTH3AIHSI




OBIIEE KOJMYECTBO YACOB 1O
TIPOTPAMME

3HaHuH: "YpaBHenus"

[loBTropenue, 06061enne, cucTeMaTH3aMA
3HaHUH: "OyHKIHH"

Wrororas kontponsHas pabora
HWroropas xoutponsHas pabota

[ToBropenwme, 0606mIEHHe, cHCTEMATH3AIUS

3HaHUH|

136

10




11 RIACC

No

w/n Tema ypoxka

IIpuMeHeHke TPOH3BOIHOM K
uccnenoBanuio GpyHKIMH Ha
MOHOTOHHOCTE M 9KCTPEMYMBI

IIpumeHeHwe PON3BOTHOM K
UCCIIeNOBaHUIO QYHKIUHN Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

IIpuMeHeHve TPOU3BOIHOM K
UCCIeNOBAHMIO QYHKIHHI Ha
MOHOTOHHOCTE M 3KCTPEMYMBI

IIpuMeHeHMe IPOU3ROIHOIM K
uccnenoBanuio GyHKNuUi Ha
MOHOTOHHOCTE ¥ 9KCTPEMYMBI

[IpumeHeHMEe TPOU3BOIHOM K
VICCIIeTOBAHNIO QYHKINHI Ha
MOHOTOHHOCTB B 9KCTPEMYMBbI

IIpruMeHeHe TpOU3BOIHOM K
HCCNEeN0BAHNIO (PYHKIMI Ha
MOHOTOHHOCTB H 3KCTPEMYMBbI
Haxoxnenne nanGonsiero u
HAaMMEHBLICT0 3HA4Y€HHsI HePePBLIBHOH

GyHKIHMH Ha OTpesKe

% Haxoxnenve naubonsniero u

Konuuecero gacos

Bceero

Kounrpoabnete | Ipakrnyeckue

padoThI

Hara

H3YYCHUSA

DJAEKTPOHHbIC
undpospie
o0pa3zoBaTeabHbIe

pecypcol




bynxunu Ha oTpeske

HAUMEHBIIETO 3HAYEHUsI HEMTPEPLIBHOMN
dyHKIIMH Ha OTpe3Ke

Haxoxnenne nauboneiero u
HAMMEHBINEro 3HAYE€HHUS HeIPEPLIBHOM
byHKIIMM Ha OTpeske

Haxoxnenme HaubOMbLIIETO |
HAaUMEHBIIICT0 3HAYEH NS HeIIPEPLIBHOMN
dbyHKIMK Ha OTpe3Ke

Haxoxnenune HaubombIIero u
HaMMEHbBINEr0 3HAUCHUS HETIPEPLIBHOM

Haxoxnenve sanbomnpnero u
HaMMEHBIIErO 3HAYEHUs] HelIPEePHLIBHOM
byHKIIHH Ha OTpe3Kke

IIpumeHeHMe TPpON3BOTHOMN st
HaXOXICHUS HAKWIYYIIEero pelcHus B
NPUKIIaHBIX 3a0a4yax

IIpuMeHeHve IPOM3BOTHOMN IS
HaXO0XJICHHUSI HAWITYYIIero PEIIEHHS B
[IPUKIATHBIX 3a7a9axX

IlpumMenenue npousBoTHOM mitst

OTIPEENEHUs] CKOPOCTH M YCKOPEHH S
nporecca, 3afaHHOro HopMyIIoN Il
rpaduxoM

IIpuMeHeHe pou3BOIHOMN mts
ONPENENICHAs CKOPOCTH U YCKOPEHMS
Iponecca, 3alaiHoro GopMyJIo uitl

rpaduxom




18
19

HAOOUESENHEOHM IIJIOCKOCTH

Komnosuuus ¢pyakmmit

Komnosunus Gpyuximia

Komnoznuus Gyuxiui

I'eomeTpudeckue 00pasbl ypaBHEHUH Ha

["'eomeTpuueckre 06passl ypaBHEHMH Ha
KOOPIHMHATHOH TIIIOCKOCTH

KontponbHas pabora: "Hccnenopanue

22 (GYHKLMIT ¢ TOMOIIBIO IIPOU3BOIHON"

2 IlepBooOpa3Hasr, OCHOBHOE CBONCTRO
I1epBOOOPA3HEIX

24 [TepBooOpa3HEIe aIeMEeHTAPHLIX GYHKIUIE.
IIpaBuna HaXOXIESHUS TEPBOOOPAZHEIX

55 Ileproo6pazHble 3eMeHTapHBIX (BYHKITHIA.
[TpaBuia HaXOXACHUS IEPBOOOPAZHEIX

2% Hurerpain. I'eoMmeTpryeckuii cMbICT
HHTEerpaa

57 Brraucnenue onpenenéHHOro HHTErpana
1o ¢popmyne Herotona-JIel6uuna

8 Brruncnenue onpenenéHHOro nuTerpana
o popmyne Hetorona-JlelGauna

29 IIpuMeneHNE HHTErpaa i HAX0XKICHHS
IIJIOIIAAEH TIOCKUX QHUTYD

30 IIpuMmeHeHME HATErpaa A HAX0KISHHS
00BEMOB reOMETPHYECKUX TEIT

11 Ipumeps! pemennit nuddeperuarbHbIX

YpaBHEeHHUI




I

[Tpumeps! peruernit iudpepeHnnansHBX
ypaBHEHHUH
Matematryeckoe MOIENHPOBAHHE

33 PEAIBHBIX MPOLECCOB € MOMOIILIO 1

maddepeHnnanbHbIX ypaBHEHUH

Kontponpuas paGora: "Tleppoobpasnas u
HHTerpan"

Tpuronomerpuueckue Qpynkipm, nx
CBO¥CTBaA U rpaduku

Tpuronomerpuueckue GyHKIuy, HX
CBOMCTBA U IpaduKu

Tpuronomerpuueckue GpyHKIUHI, HX
CBOMCTBA U rpaduKH

Tpuronomerprueckue Gynkium, ux
CBOHCTBa U rpaduku

Tpuronomerpuueckue GpyHKIUHT, HX
CBOMCTBA U rpaduKH

OT1060p KOpHEH TPHrOHOMETPHYECKIX
40 YPaBHEHHH C TIOMOIILIO 1
TPUTOHOMETPHYECKOH OKPYIKHOCTH

OT160p KOpHEH TPUrOHOMETPHYIECKHIX
41 YPaBHEHHUI C TTOMOIIIBIO 1
TPHTOHOMETPHYECKOH OKPYIKHOCTH

OT60p KOpHE#H TPHrOHOMETPHYECKUX
42 YPaBHEHWH C TIOMOIIBIO 1
TPUTOHOMETPUYECKOH OKPYIKHOCTH

OT60p KOpHEH TPUTOHOMETPHUECKHIX

YPABHEHHH C TOMOIILIO




| TPUTOHOMETPHUUYECKOH OKPYIKHOCTH

Pelienyvie TpUronoMeTpHYECKuX
HEPABEHCTB

Peruenue TPUTOHOMETPHYCCKHUX
HEPABCHCTB

Penrenue TPUTOHOMETPHYCCKHUX
HEPABCHCTB

Pemienne TPUTOHOMETPHYCCKHX
HEPABCHCTB

KontponbsHas pabora: "I'paduxu

bOﬂDﬁS@v\HS&@ONSX HEPaABCHCTB

48 TPUTOHOMETPUUECKUX DYHKIIHH. 1 1
Tpuronomerpuueckue HepasencTsa'

49 OcHOBHBIEC METOBI PEIIEHUS !
IOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METOIBI PEIICHUS |
II0Ka3aTeIbHBIX HEPaBEHCTB

51 OcHOBHBIE METOZBI PEIICHUS 1
[I0KA3aTeJIbHBIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHUS |
[IOKA3aTeIBHBIX HEPAaBEHCTB

53 OCHOBHBIE METOJIBI PEIIEHHS 1
Jorapu(pMu4ecKux HepaBeHCTB

54 OcCHOBHBIE METO/IBI pEIIeHHS !
JOrapH(QPMUYECKUX HEPABEHCTB

55 OcCHOBHBIC METOIBI pElIEHH )
JOrapH(pMHYECKIX HEPABEHCTB

56 OcCHOBHBIE METOMBI PEIICHUS I




OcHoBHbIE METOBI PEINCHUA
HPppalHOHAIILHEIX HEPABEHCTB

OCHOBHBIE METO/IbI PELLICHHS

HppaluOHalIbHBIX HEPABEHCTB

OCHOBHBIE MCETOABI PCIICHUS]
HPppalliOHANILHBIX HEPABEHCTB

OcHoBHEBIE METOABI pEIICHU

HMPpalHOHAIBLHBIX HEPABCHCTB

I"'padmyeckue MeToBI peleH
UPPalMOHATBHBIX YPABHEHHI

I"'padueckue MeTo b1 penieH st
HPPalMOHAIBHBIX YpaBHEHUN

I'paduyeckne MeToIbI pelEeHHs
[IOKa3aTEeNbHBIX YPaBHEHHH

I'paduyeckne MeToan! pemenus
[IOKA3aTEJIBHBIX HEPAaBEHCTB

I'paduyeckue MeToaLI pemenus
JorapuMUYECKHX ypaBHECHHH

I'paduyeckne MeTorb pemenns
norapuMUIECKUX HEPABEHCTB

YpaBHEHU

['paduyeckue MeTonb pelenns
JorapuGMHYECKHX HEPABEHCTB

I'paduyeckue MeTomn! pelmenus
ITOKA3aTENbHAIX U JIOrapuhMUUECKHX

I'paduueckre MeToap! pelenus
[I0Ka3aTEeNIbHBIX U JIOTapU(PMHIECKUX
YpaBHEHHH




70

71

72

HEPaBEHCTB

HCPaBCHCTB

I"'padrueckue MeTombI perieHus
MOKAa3aTEILHBIX U JIOTApH(PMHYCCKUX

I'padrueckne MeTOIBI pereHus
NOKA3aTENILHBIX U JIOTApHPMHYECKHX

KonTponpHas pabora: "MppaudoHanbHble,
[IOKa3aTeNIbHBIE U JJoTapudMUdIecKue
HepaBeHCTBA"

73

74

Komnnexcnele yncna. Anr @@@NE@@ONN& )58
TPHUIOHOMETPHYICCKAs %O@ZWH 3alHucH
KOMILICKCHOI'O YHCJla

KominexcHsie gncna. Anrebpandeckas U
TPUIOHOMETPHYECKast (POPMBI 3aITHCH
KOMIUIEKCHOT'O YHCJIA

75

ApupMeTHIECKHE OTIEpaliH C
KOMIUIEKCHBIMH YHCIIAMH

76

ApHudMeTHIECKHE ONIEpPALIUH C
KOMIIJIEKCHBIMH YU CJIAMHU

77

Swomﬁmvﬁwmﬁw KOMIIJICKCHBIX YHUCEII Ha
%OO@ESENHEOHM IIJIOCKOCTH

78
79

80

81

N3o0parkeHre KOMIITIEKCHBIX YHCelT Ha
KOOPOUHATHOH THIOCKOCTH

Dopmyna Myaepa. Kopun n-oit crenenn
13 KOMILIEKCHOTO YHCIIa

@opmyna Myaspa. Kopuu n-oii crenenu
U3 KOMIUIEKCHOTO YHCa

EUNZ@EOESO KOMIIJICKCHBIX YHCEJ IS




pelIeHus eSwEr_@ORSX H FTCOMETPHYICCKHX
3aaa4

Konrponenas padora: "KomnnekcHnie

PaBHOCHILHEIE CHCTEMBI M CUCTEMBI-

82 j 1
yucia

83 HarypanbHbie u 1ennie yucia 1

84 HarypanbHbie 1 nenble gucia 1

g5 IIpuMeneHue IpH3HAKOB NETUMOCTH |
LEeTNbIX YHUCe

26 IIpuMmeHenne IpU3HAKOB JETUMOCTH !
IETBIX YHCell

g7 IIpumeneHre TpU3HAKOB AETUMOCTH 1
neneix yacen: HOJI u HOK

%8 IIpuMeHeHne IPU3HAKOB AETHMOCTH 1
nensix yucen: HOJL u HOK

29 ITpumeHeHre IpU3HAKOB AETUMOCTH |
LEJIBIX YHCEJI: OCTATKH TI0 MOIYJIIO

90 IIpuMeHeHre MTPH3HAKOB JETHMOCTH i
IENBIX YUCEII: OCTATKH TI0 MOJIYIIIO
[IpuMeHeHue TPU3HAKOB JEIMMOCTH

91 LEeNBIX yucesr: anroput™ EBkiuna ms 1
pELICHHAS 3a/1a4 B LIENBIX YHCIIaX

9 KonTtponsnas padora: "Teopus 1enbx )
yucen"
CucreMa U COBOKYIIHOCTH YPaBHEHHIA.

93 PaBHOCHNBHEBIE CHCTEMBI M CUCTEMBI- 1
CIIeICTBHA

94 CHcTeMa M COBOKYITHOCTh YpaBHEHHIA. )




ypaBHEHUU

CJIeACTBHS

OcHoBHbBIE METOABI PCIICHHS CHCTEM U

COBOKYITHOCTEH pallMOHANIBHBIX YPaBHCHU

OCHOBHBIE METOBI PELUIECHUS] CHCTEM U
COBOKYITHOCTEH HpparioHaIbHBIX

OCHOBHBIE METOABI PEUICHUS] CUCTEM U
COBOKYIMHOCTEH IMOKA3aTEIbHBIX
YpaBHEHHH

98

OCHOBHBIE METOJIBI PEIICHHSI CHCTEM U
COBOKYITHOCTEH ITOKa3aTeNbHBIX
YpaBHEHHUH

99

OCHOBHBIE METOMBI PEIICHUS CHCTEM H
COBOKYITHOCTEH JIorapu(pMuIeCcKux
YpaBHEHHH

100

OcHOBHBIE METOIBI PEIIICHUS CHCTEM U
COBOKYIHOCTEH JIOrapu(pMUIecKux
YpaBHEHHI

101

PE3yJIbTATOB

IIpuMeHeHrEe CHCTEM K PEIIeHHIO
MAaTeMaTHYECKUX 3a/J1a4 U 33034 U3
pasnH4HBIX 00IacTell HaAyKH U pealbHOM
JKM3HU, MHTEPIIPETAIHS TOJTyYEHHbIX

102

pe3yIbTaTOB

IIpMeHeHHEe CHCTEM K peletuIo
MaTeMaTHYeCKUX 3a/1a4 U 337124 U3
pasiu4HbBIX 00J1acTel HAYKH M peaTbHOM
JKU3HU, HHTEPIPETAIUS TOTYISHHLIX




[IpuMeHeH e HepaBEeHCTB K PEILISHUIO
MaTeMaTHYECKMX 3a0ad U 32734 U3

103 pa3NHYHBIX 00JIacTel HAayKH U peaIbHOU
KU3HU, HHTEPITPETAINS TOTYISHHBIX
pe3yIbTaToB -
Kontponsnas padota: "CucteMsl

104 palHoHaNBHEIX, HppalliOHAIBHBIX
NOKa3aTeJIbHBIX 1 JIOTapu(PMUIECKUX
ypaBHeHUI"

105 ParnmonanpHble ypaBHEHUs C IapaMeTpaMu

106 PannonansHbIe HEpaBEHCTRA C
rapamMeTpamu

107 ParmonanbsHEIE CUCTEMBI C TTapaMeTpaMHu

108 WppaunoHanbHblE ypaBHEHHUS,
HEpaBeHCTBa ¢ NapameTpaMmu

109 HppannoHanbHBIE CUCTEMBI C
mapameTpaMHu

110 ITokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C
rapamMeTpaMu

111 IloxazatenbHbIe CUCTEMBI C ITApaMeTpaMu o

112 JlorapudmMuueckue ypaBHeHU,
HEpaBEHCTBA C TapamMeTpaMH

113 Jlorapudmmueckne cucTeMsl ¢
rapaMeTpaMu

114 TpuroHoveTpr4eckue ypaBHEHHUS C
napameTpaMu

15 TpHroHOMETpHYECKHE HEPABEHCTBA C

napameTpaMHt




116

117

118

TpuronoMeTpryecKue CUCTEMBI C
TiapamMeTpamMu

ITocTpoenue u ucciegoBaHue
MaTeMaTHIeCKUX MOJieiel pealbHbBIX
CUTYaUHH C MOMOIIBIO YPABHEHHH C
rnapameTpaMmu

[TocTpoeHue u HecneOBaHNE
MaTeMaTH4YeCcKUX MoJeNel peanbHbIX
CUTYalMi ¢ TOMOIIBIO CUCTEM YpPaBHEHHMH
C IapaMeTpamMu

119

[TocTpoenue 1 ucciaeaIoBaHue
MaTeMaTHYECKUX MOJENIEeH peanbHbIX
CHUTyallui C MOMOIIBIO CUCTEM YPaBHEHHHI
C rapameTpaMu

120

KontponsHas padota: "3amauu ¢
napamerpamMu”

121

IloBTOpeHue, 0600mEenHE,
cHcTeMaru3anus 3Hasuil: "Y paBHeHUA"

122

ITorTopenue, 06001mEeHE,
CHUCTeMaTH3allus 3HaHUH: "Y paBHEHH"

123

[ToBTOpenue, obobImMenwe,
cucTeMaTu3anus 3HaHui: "Y paBHeHUS.

LAl

CucreMsl ypaBHEHUH

[ToBTOpenue, 0000ILIEHHKE,
cucteMaTuzamnus 3Hanuii: "Hepaperncraa"

[ToBTOpenue, obobImeHNE,

cuctemaTusanus 3Haauil: "Hepasencrsa"

[ToBTOpeHnue, 06001IeHNE,




[ToBTOpenue, obobuIeHHE,

| [IPOTPAMME

127 cucrteMaruzanus 3uauuii: "lIpousBoanas u 1
e€ npumeHenue"
ITosTOpenue, obobIICHMHE,
128 cucrtemarusanus 3nannit: "[lpouzBomuas u 1
e€ npuMeHenue"
IToBTOpenue, o6obITIEeHNE,
129 cucremarusanys 3Hanui: "[IpousBonHas u 1
e& npuMeHeHue"
IloBTOpenue, 0b600IIEHHE,
130 cucreMarnsanus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"
151 IlTorTopenwne, obo0IIEHHE, 1
cucreMarusanus 3ganuit: "Oyaknun"
132 [loBTopenwne, o600ImEeHHE, |
cucrteMaTusanys 3Hagui: "OyHKIun"
133 IloBTOpenue, 06ob1eHKE, 1
cucreMaTuzanus 3HaHui: "OyHKIHn"
134 Urorosas xoHTpoiabHad paborta 1 1
135 Wtorosas xoHTponbHas paboTa 1 1
136 IToBTOpEHME, 0600IMEHHE, |
CUCTEMaTU3aUs 3HAHUH
OBIIEE KOJINYECTBO YACOB T1O 136 10




LAHdALHHA

HLAI 199dADAd U 1904 ADHd AMMHIIALVIOEVAI0 AM990d DI

BI'HIMhA BI'Y MI'VIdALVIN AUNDThUTO LA

«OHHAIMogo0d] [» 0g1091aLRIE]»

0910390 SOHAOHOUINY ‘«DV JI-VHY LHAL» dIHAI UMMOGIraLRTE]]
OI9100HHIE1019810 JOHHORUHEAIO 0 04109190 “H ] 0IOMOIIOXO] |
youInered ol A" g 40MKIO] | “ V'] UMOg0dHNOl] ¢ 'V ABIredajn

JOBIA ()T ‘BEULBHE O0.I0NOOhMIRWOLEI RIFBRBH U Edg@lﬂ'v "BAULBINOLETA

VIVNHIhA BI'Y 19 VAJALVIN A19HITh A AI9HIIALLVEED0
VIDAIOdI OIOHIIrALVIOEVd90
HAHAhATODATO AOMNDARUTOLAN-OHIAhA



		2023-09-20T13:43:44+0300
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №1"
	я подтверждаю этот документ




