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INOACHUTEJIBHASA 3AIIMCKA

VYueOHbIlt Kypc «Anredpa 1 Hayaia MaTEMAaTHYECKOTO aHAJIM3a» SIBJIACTCS] OJTHUM
U3 HanOoJjee 3HaYMMbIX B POrpaMMe CPEAHEr0 OOIIEro 0Opa30BaHUs, MOCKOJBKY, C
OJTHOM CTOPOHBI, OH OOECHEYMBAET WHCTPYMEHTAIbHYIO 0a3y sl HU3y4eHHUsS BCeX
€CTECTBEHHO-HAaYUYHbIX KYPCOB, a C JIpyroi CTOpPOHBI, (OPMHUPYET JIOTUYECKOE U
abCTpakTHOE MBIIUIEHHE OOY4YaroIMXCs Ha YPOBHE, HEOOXOIMMOM JMJii OCBOEHUS
uH(popMaThKK, OOLIECTBO3HAHUSA, WCTOPUHU, CIOBECHOCTM W JAPYTUX AMCHMIUIMH. B
paMKax JaHHOTO Yy4eOHOro Kypca oOydaroluecs OBJIaJEBAIOT YHUBEPCAIbHBIM
A3BIKOM COBPEMEHHOW HayKH, KOTopas (QOpMYIHpPYEeT CBOM JOCTHXKEHHS B
MaTeMaTu4eckoi dopme.

VYyebHblii Kypc anreOpbl M HayaJl MaTEMaTHYECKOro aHaliu3a 3aKJIaibIBacT
OCHOBY JIJIsl YCIIEIITHOTO OBJIAJICHUS 3aKOHAMU (PU3UKHU, XUMHUH, OMOJIOTUH, TOHUMaHUS
OCHOBHBIX TEHACHIIMI pa3BUTHS SKOHOMUKM M OOILIECTBEHHOW >XH3HU, IO3BOJSIET
OPUEHTUPOBATHCSI B COBPEMEHHBIX ITU(GPOBBIX M KOMIBIOTEPHBIX TEXHOIOTHSIX,
YBEPEHHO HCIOJIb30BaTh MX IS JalbHEHIIEro oOpa3oBaHUs M B IMOBCEIHEBHOMN
KU3HU. B TO ke BpeMs oBlajieHue aOCTPaKTHBIMU M JIOTHYECKH CTPOTUMU
KOHCTPYKIMSAMU alreOpbl U MaTeMaTHUYECKOro aHaiu3a Pa3BUBAET YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh HCTUHHOCTbD, JI0KA3bIBATh YTBEPKJIEHUS C MOMOILBIO
UHAYKLUWU U pacCyXkaaTh IE€AyKTUBHO, UCIOJIb30BaTh 00OOIIEHNE U KOHKPETHU3ALIHIO,
abcTparupoBaHue U aHAIOTUIO, POPMUPYET KPEATUBHOE U KPUTUUYECKOE MBIIILICHUE.

B xome wu3yuenuss yudeOHOro kypca «Anredpa M Hauyajga MaTeMaTHYECKOro
aHaJIM3a» O00ydJaronIuecss TOJyJaroT HOBBIA OMBIT PEIICHUS] MPUKIATHBIX 3a7ad,
CaMOCTOSITEJILHOTO TOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNIel peallbHbIX CHUTYallHii,
MHTEPIIPETAIIMU TOJTYYEHHBIX PEUICHUN, 3HAKOMSTCS C MPUMEPAMHU MATEMAaTHUYECKUX
3aKOHOMEpPHOCTEW B  NpUpPOJAE, HAyKe M  HMCKYCCTBE, C  BBbLAAIONIUMUCS
MaTeMaTUYECKUMU OTKPBITUSIMHU U UX aBTOPAMU.

VYyebHblii Kypc 007a7aeT 3HAYUTENbHBIM BOCHUTATENbHBIM IMOTEHIIMAIOM,
KOTOpBIM  peanu3yercss Kak 4epe3 Y4eOHbIM MaTepuall, CHocOOCTBYIOIIUN
(GbOopMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W Uepe3 CHelHupuKy ydeOHOU
NEeSATEeNbHOCTH,  TpeOyIolled  MPOIOJDKUTEIBbHOM  KOHUEHTpAllMM  BHUMAHMS,
CaMOCTOSITEJIbHOCTH, aKKYPAaTHOCTH ¥ OTBETCTBEHHOCTH 3a IMOJYYEHHBIN PE3ybTaT.

B ocHoBe Meroauku oOydeHHs anredpe M HadajsaM MaTeMaTH4eCKOro aHalu3a
JICKUT JIEATETbHOCTHBINA MIPUHITUIT O0YyUEHUS.

B cTpykrype yueOHOro kypca «Anredpa M Hayajga MaTeMaTHUYE€CKOrO aHaIM3a»
BBIICJICHBI  CIIEAYIOLUIME  COJEp)KaTeIbHO-METOoAWYecKkrue JMHuM: «UYucima wu
BBIUMCIICHU», «DyHKUMU U Tpapuku», «YpaBHEHUS M HepaBeHCTBay», «Hauana
MareMaTU4eckoro  aHaiau3a», «MHoOkecTBa H  JIoTMKa». Bce  OCHOBHbIE
COJIEPKATEIbHO-METOAUYECKHE JIMHUM U3Y4aloTCsl Ha MPOTSKEHUHM [JIBYX JIET
oOy4YeHHUsI Ha YPOBHE CpeIHEro oOuiero o0pa3oBaHUs, €CTECTBEHHO JOMOJIHSIS IPYr



Jpyra U MOCTENEHHO HACHIIAsACh HOBBIMU TeMaMu U pazjaenamMu. JlaHHBIN yueOHBIM
KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSAET B cebe coaepKaHue
HECKOJIbKAX MAaTE€MaTUYeCKUX JUCUUIUIMH, TAKUX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTUYeCKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydaromuecss OBJIaJeBalOT BCE Ooyiee MMPOKUM MATEeMaTUYECKUM
anmapaToM, y HUX IOCJEI0BaTeJbHO (HOPMHUPYETCS U COBEPUICHCTBYETCS YMEHHE
CTPOMTh MAaTEMAaTUYECKYI0 MOJENb pEaJbHOM CHUTYyallud, NPUMEHITh 3HAHUS,
MOJIYUCHHbIE MpPU H3YYEHUH Y4eOHOro Kypca, Ui PELIEeHHs CaMOCTOATENbHO
chOpMyIHPOBAHHON MaTEMaTUYECKOM 3ajadyd, a 3aTeéM WHTEPIPETUPOBATh CBOU
OTBET.

CopepxaTtenbHO-MEeTOAMYECKasE JHHUS «YHclia W BBIUKCICHUS» 3aBEpLIACT
¢dbopMupoBaHuE HABBIKOB HCIIOJIB30BAaHUS JCHCTBUTEIBHBIX YMCEI, KOTOPOE OBLIO
HA4yaTO HAa YPOBHE OCHOBHOro oOmiero obpasoBanus. Ha ypoBHe cpemnHero oOuiero
oOpa3oBaHusi 0c000€ BHUMAaHUE yhemsieTcsl (OPMUPOBAHUIO HABBIKOB PAllMOHAIBHBIX
BBIYKCIICHUHN, BKJIIOYAIONIUX B ce0sl UCIOIb30BaHUE Pa3IMUHbIX (HOPM 3alUCH YKCIIA,
YMEHHE JeNlaThb MPUKUAKY, BBINOJHATH MNPUONMKEHHBIC BBIYMCIICHHUS, OIECHUBAThH
YHUCIIOBbIE BBIPAXKEHUSA, pabOTaTh € MATEMAaTHYECKMMH KOHCTaHTaMHU. 3HAKOMBbIE
00y4aroUIMMCsl MHOXECTBA HAaTypPaJIbHBIX, LENbIX, PALMOHAIBHBIX U JIEHCTBUTEIBHBIX
YUCEJT JOMOIHIIOTCA MHOXKECTBOM KOMILJIEKCHBIX Uncen. B KaXaoM U3 3TUX MHOXKECTB
paccMaTpHUBAIOTCSl CBOMCTBEHHbIE €My CHEelM(PUUECKHUE 3a1a4u U ONEpaluu: JeIeHue
HalEeNo, ONEPUPOBAHME OCTATKAMM HAa MHOXECTBE LENBIX YUCEN, 0COObIE CBOMCTBA
pallMOHAJIBHBIX M HPPALMOHAIBHBIX YHUCEN, apu(METUUYECKUE OIepaluu, a TaKxKe
U3BJICYCHUE KOPHS HATypaJbHOW CTEIIEHHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogapss mnocienoBaTelbHOMY PpACHIMPEHUIO Kpyra HMCIOJb3YEeMbIX 4YHCET U
3HAKOMCTBY C BO3MOXXHOCTSMHM HMX NPUMEHEHHUS I PELICHUs pPa3IM4YHbIX 3a]1a4
dbopMupyercsi NMpeACTaBICHUE O €IMHCTBE MATEMAaTHMKW KaK HAaykKu U e€ poJid B
MOCTPOEHUU MOJENEH pearbHOr0 MHUpA, MIMPOKO HCHOJB3YIOTCS O0OOIIeHHE WU
KOHKPETHU3aLIHS.

JIunnsg «YpaBHEHHSI M HEPABEHCTBA» PEAIM3YyeTCd Ha MPOTSHKEHUU BCETO
o0yueHusl Ha YpOBHE CpeIHEro oOmero oopa3oBaHus, MOCKOJIbKY B KaKJIOM pasjiene
[IporpaMmbl TIPEAYCMOTPEHO pPEUIEHUME COOTBETCTBYIOIIMX 3aaad. B pesynbrare
oOydaroIuecss OBJAAEBAIOT PA3JIMYHBIMU METOJAMH PEIIEHUS] PallMOHAJIbHBIX,
UpPpAlMOHAIBHBIX, TOKA3aTEJIbHbIX, JOrapu(PMUUYECKUX U TPUTOHOMETPUUECKUX
YpPaBHEHUI, HEPAaBEHCTB M CHUCTEM, a TaKXe 3a7ad, COJCP)KalUX I1apaMeTpBbl.
[lonydyeHHbIE yMEHHUSI LIMPOKO HCIONB3YIOTCA TpPU HUCCIEIOBaHUM (PYHKIUH C
MIOMOILBIO TIPOU3BOJHOM, NIPU PELICHUHU MPUKJIAJAHBIX 3334 U 3a/1a4 Ha HAaXOXKICHUE
HauOOJBIINX W HAUMEHBIIMX 3HaueHuil (QyHkuuu. JlaHHas conmep)kareibHas JTHHUS
BKJIIOYAET B ce0s Takke (OpMHUPOBAHUE YMEHHU BBINOIHATH pacu€rhl Mo GopMysam,
npeoOpa3oBaHUsl  pallOHAJbHBIX, HPPALUOHAIBHBIX UM  TPUTOHOMETPUYECKUX



BBIPKEHUM, a TAK)K€ BBIPAKEHUMN, COJEP)KAIUX CTENeHU U Jorapudmel. brarogaps
U3YYEHHI0 alreOpanyeckoro Marepuaja MpPOMCXOAUT JalbHEWIee pa3BUTHE
QITOPUTMUYECKOTO W aOCTPAKTHOTO MBIIUIIEHUS OOydaromuxcs, (QopMupyroTcs
HAaBBIKA JIEAYKTUBHBIX PAacCYXKICHUH, paboThl C CHUMBOJIBHBIMU (hopMamu,
MPE/ICTABIICHUS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJI€ PABEHCTB U HEPABEHCTB.
AnrebOpa mnpennaraer 3¢Qp¢GeKTUBHbIE MHCTPYMEHTHI JJISi PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/1ad, HarjasgHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

ConepxxarenbHo-MeToauyeckass JuHUS «DyHkuumu ©u  rpadukm»  TECHO
NeperieTaeTcsl C APYIrUMU JIMHUAMHM y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO CMBICIIE
3a1a€T  IOCIEAOBAaTEIbHOCTh HM3YyYEHHs  Marepuana. l3ydeHue  CTENEeHHOH,
MOKa3aTeNbHOM, JIOTapu(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIUH, UX CBOWCTB U
rpaduKoB, MCHOJIb30BaHME (QYHKUUW [JIs1 pElICHUs 3a7ad M3 JPYyrux Y4eOHBIX
MPEIMETOB U PEabHON KU3HU TECHO CBSI3aHO KaK C MAaTEMATUYECKUM AHAIU30M, TaK
U C pelieHUuEeM ypaBHEHUN W HepaBeHCTB. [Ipu 3ToM Oosbllioe BHUMaHUE YAENSETCA
(GbOopMUPOBAHUIO yYMEHUS BBIpaXKaTh (POpPMYJaMH 3aBHCHUMOCTH MEXIY pa3IHuHBIMU
BEJIMYMHAMU, HCCIEAO0BATh IMOIyYeHHbIE (QYHKUUU, CTPOUTh UX rpaduku. Matepuan
ATOW COACPKATEIbHOM JIMHUM HAlEJIeH Ha pa3BUTHE YMEHUHA W HaBBIKOB,
MO3BOJISIIOLIMX BBIPAXaTh 3aBUCUMOCTH MEX]Y BEIMYMHAMHU B PA3IMYHON (hopme:
aHAJIMTUYIECKON, TpaduuecKor u ciaoBecHOW. Ero m3ydueHue cmocoOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO0 MBIIUICHUS, CIOCOOHOCTH K OOOOIICHUI0O W KOHKPETH3alluH,
VCIIOJIb30BAHUIO aHAJIOTHM.

ConepxxarenbHas JuHus «Hauvama MaremMaTH4eckoro aHaiau3a» IMO3BOJISAET
CYLIECTBEHHO PACHIMPUTh KPYr KaKk MaTEMaTHYECKUX, TaK M MNPUKIAAHBIX 3aj]ad,
JOCTYNHBIX OOYyYalIIKUMCA, TaK KakK Yy HHUX TMOSBISETCS BO3MOXHOCTh CTPOHTH
rpaduKu CIOXHBIX (PYHKIMH, ONpeaesTh UX HauOOJbIINE U HAMMEHbIIINE 3HAYEHUS,
BBIUUCIATh TUIOMIAAU (QUryp U OOBEMBI TeJ, HAXOAUTh CKOPOCTH U YCKOPEHHUS
npoueccoB. JlaHHas coaep)kareiabHas JMHUS OTKPBIBAET HOBBIE BO3MOXKHOCTH
MIOCTPOCHHSI MATEMAaTUYECKUX MOJIENIEH pEealbHbIX CHUTYallMil, MO3BOJISIET HAXOAUTh
HaWwIydlllee pElICHWE B MPUKIATHBIX, B TOM YHCIE COLUUAIbHO-3KOHOMHYECKUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTEMaTUYECKOro aHajiu3a CIOCOOCTBYET
pa3BUTHIO AOCTPAKTHOrO, (HOPMAIBLHO-JIOTMYECKOTO0 U KPEAaTUBHOIO MBIIUICHUS,
(OpMHUPOBAHUIO YMEHHI pPACIIO3HABATh IMPOSBICHHUS 3aKOHOB MAaTEeMaTHUKH B HaykKe,
TEXHHKE U ucKycctBe. OOydaromuecs y3HAIOT O BBIJAIOLIUMXCS pe3yJbTaTax,
MOJIYYEHHBIX B XO/I€ Pa3BUTHUSI MaTEMAaTUKHU KaK HAyKH, U 00 UX aBTOpax.

CopnepxarenbHo-MeToAMYeCKas JIMHUS «MHOXECTBA U JIOTHKa» BKIIIOYAET B ce0s
AJIEMEHTbl  TEOPUM  MHOXKECTB M MaTeMaTH4YecKodl  Joruku.  TeopeTuko-
MHO>KECTBEHHbIE MPEACTABICHUS MPOHU3BIBAIOT BECh KYPC LIKOJBHOW MATEMATHKU U
npeiaraloT HauOoJiee YHHUBEPCAIbHBIM  SI3bIK, OOBEIMHSIOIIMNA BCE Ppa3/elbl



MaTeMaTUKu W €€ TPUIOKEHUH, OHU CBS3bIBAIOT pa3Hble MaTeMaTH4YeCKue
JUCLUILIMHBL U UX MPWIOKEHUS B euHOe 1esoe. [103ToMy BaXXHO 1aTh BO3MOKHOCTh
oOydamleMycs TIOHUMATh TEOPETUKO-MHOXKECTBEHHBIM  SI3bIK  COBPEMEHHOM
MaTeMaTUKU U UCIOJIb30BaTh €ro JUIsl BBIPAXKEHHSI CBOMX MbICIEN. [[pyruM Ba)KHbIM
MPU3HAKOM MAaTE€MaTUKH KaK HayKd CJelyeT MpPU3HAThb CBOMCTBEHHYIO €d CTPOrOCTh
00OCHOBaHUI U CJeI0BaHUE OMNpENeTIEHHBIM IpaBUJIaM MOCTPOCHUSI JT0OKA3aTEJbCTB.
3HAaKOMCTBO C DJJIEMEHTaMH MaTeMaTHYeCKOHl JIOTMKM CHOCOOCTBYET pa3BUTHIO
JIOTUYECKOT0 MBILIUICHUS] 00YYaIOlMXCs, MO3BOJISIET UM CTPOUTH CBOM PACCYXKIACHUS
Ha OCHOBE JIOTHYECKHUX MPaBUJl, GOPMUPYET HABBIKA KPUTHUECKOTO MBIIILJICHHUS.

B yuebHOM Kypce «Aurebpa ¥ Hayajla MaTEMaTUYECKOTO  aHajIu3a»
IPUCYTCTBYIOT OCHOBBI MAaTe€MaTU4YeCKOrO0 MOJEIMPOBAHUS, KOTOPBIE IPU3BAHbI
CrocoOCTBOBaTh  (DOPMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEIEH  PealbHBIX
CUTYyallui, WCCIEAOBAHMS JTUX MOJENe C TMOMOIIbIO amnmapara anreOpsl H
MaTE€MaTUYeCKOro AaHallM3a, MHTEPIPETAluy TMOJYyYEHHBIX pPe3yJbTaToB. Takue
3aJ]laHusl BIUIETEHBI B KaXIbIA U3 pa3lieJIOB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO HCIONB3YeTCsl AJI pelleHusl MPHUKIaIHBIX 3amad. [lpu
pPELIEHHH  peallbHbIX  MPAaKTUYECKHX  3aJad  OoOydyarollWecss  pa3BHBAIOT
HAOJIOJaTENbHOCTh, YMEHHUE HAXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBarhcs,
HCIIOJIb30BaTh AHAJIOTHIO, 0000IIATh U KOHKPETU3UPOBATh Mpoliemy. JlesTenbHOCTh
1o (hOPMUPOBAHUIO HABBIKOB PEIICHUs NMPUKJIAIHBIX 337a4 OpraHU3yeTcs B Mpolecce
U3Y4YEHHS BCEX TEM YUEOHOro Kypca «Aredpa U Hayajla MaTeMaTHYE€CKOr0 aHaTn3a.

Ha u3yuenue yueGHOro xypca «AnreOpa M Hadaja MaTeMaTHYECKOTO aHaIu3a
orBoautcs 272 4daca: B 10 kmacce — 136 gacos (4 gaca B Heaenro), B 11 kimacce — 136
4acoB (4 Jaca B HEJICIIIO).



COJEPXXAHUE OBYYEHUA
10 KJIACC

Yuciaa 1 BIYMCICHUS

PanmonanbHple ymncia. OOBIKHOBEHHBIE U JECSITHUYHBIE JIPOOH, MPOLEHTHI,
OeckOHeuHble Tepuoanyeckue Apoou. Ilpumenenune Apodel U MPOUEHTOB IS
peLIeHUS NIPUKIAAHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU.

JevictButenbHble 4uncia. PanMOHaNbHBIE W UppalMOHAIBHBIE YMCIA.
ApudmMernyueckre  omepaldd € JCUCTBUTENIbHBIMU  4YuciaMu.  Moaynb
JEHCTBUTEIHHOTO YHCIIa U ero cBoicTBa. [IpubnmkxéHHbie BRIUMCICHUS, MpaBUia
OKpYTJIEHUS, IPUKUJIKA U OLIEHKA PE3yIbTaTa BBIYMCICHUM.

Crenenp ¢ uenbiM nokaszareneM. bunHom Hbrorona. Hcnonbs3oBaHue
MOXOAAIIeH POPMBI 3aMKMCH IEHCTBUTEILHBIX YUCEI JIJISI PELICHUS MTPAKTHUYECKUX
3a/1a4 U MPEJCTaBICHUS TaHHBIX.

ApupMeTnyeckrii KOpeHb HaTypajJbHOW CTEIIEHHU U €r0 CBOKCTBA.

CreneHp C panMOHAJIBHBIM IIOKa3aTelieM MU €€ CBOWCTBA, CTENEHb C
JNICUCTBUTEIILHBIM ITOKA3aTEIJIEM.

Jlorapudm uyucna. CoiictBa norapudma. JlecsITUUHBIE W HaATypaJibHbIC
Jorapu@msi.

CHHyC, KOCHHYC, TaHI€HC, KOTAHI€HC YHCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U ApKTAaHI'E€HC YUCIIOBOI'0 apryMEHTaA.

YpaBHeHUs] M HEPABEHCTBA

ToxzaecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpPaBHEHHE, KOPEHb
ypaBHeHHs. PaBHOCWIIBHBIE ypaBHEHUs M YpPaBHEHMA-CIEICTBUA. HepaBeHCTBO,
pElIeHNE HEPAaBEHCTBA.

OCHOBHBIE METOJIbI PEIICHUS LENbIX U APOOHO-PAMOHATIBHBIX YPaBHEHHUH U
HEpPaBEHCTB. MHOroO4JeHbl OT OJHOM NepeMeHHOM. JleneHue MHOrowieHa Ha
MHOTO4YJieH ¢ ocrartkoM. Teopema be3y. MHorowieHsl ¢  LEJIbIMU
koadunmentamu. Teopema Buera.

[IpeoOpazoBaHusl YHUCIOBBIX BBIPAXKEHUHN, COJIEPIKALUX CTETIEHU U KOPHHU.

HppaunonanbHeie YpaBHEHUS. OcHOBHBIE METOBI peueHus
UPPALMOHAIIBHBIX YPaBHEHUM.

IlokazarenpHble ypaBHeHHs. OCHOBHBIE METObl PELICHHS IOKA3aTEJIbHBIX

YpaBHEHHUM.

[IpeobpazoBanue BIPAKEHUM, CONEPKAIIUX JOTapU(PMBI.

Jlorapudmudeckue ypaBHEHHUS. OcHOBHBIE METOTBI pereHus
norapupMUIEeCcKuX ypaBHEHUH.

OcHoBHbIE TPUTOHOMETPUUECKHE bopMyIblL. [IpeoOpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKEHUN. PellleHrne TPUroHOMETPpUUYECKUX YPAaBHEHUM.



Pemienue cucreM JIMHENHBIX ypaBHEHUU. MarTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHU. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHH CMBICI U
CBOMCTBA, BBIYMCIICHNUE €r0 3HAYECHUS, IPUMEHECHHUE ONPENCIIUTENS JUIsl PEICHUs
CUCTEMBl JIMHEWHBIX YypaBHEHUMU. PellleHne NpUKIAIHBIX 331a4 C ITOMOIIBIO
CUCTEMBl JIMHEWHBIX ypaBHeHWW. lccnenoBaHue MOCTPOEHHOM MOJEIM C
IIOMOILIBIO MATPHUILL U ONIPEIAECITUTENEH.

ITocTpoeHre MaTeMaTU4eCKUX MOJEJIEW PEaJbHOW CUTYAllMU C ITOMOLIBIO
YPaBHEHUN U HEPABEHCTB. [IpuMeHeHME ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3ajlad M 3ajlad M3 Pa3IMyHbIX 00JacTeil Hayku M peaJbHOU
AKU3HH.

DyHKUUH U TPaPUKHU

Oynkuusa, crnocodbl 3amanus ¢GyHKIUH. B3auMHO oOpartHble (YHKIUU.
Komnosunust dyakuuit. I'padux yHkmuu. DieMmeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB G YHKIIUH.

OOnacTh onpeneseHuss 1 MHOXKECTBO 3HaueHuil QpyHkuumu. Hynmu Qynxuuu.
[IpomexyTku 3HaKOMOCTOsIHCTBA. YETHBIE M HeuéTHble GyHKumu. [lepuonnueckue
¢yakuuu. IIpomexxyTku MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U MUHUMYMBI
¢ynkuuu. Hanbonpliee 1 HauMeHblee 3HaueHus: QyHKIIUU Ha IPOMEXYTKE.

Jluneiinas, kBagpaTuuHas W JPOOHO-TMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCIIEZIOBAHNE U TIOCTPOEHUE UX TPapuKOB.

CrenenHas (QyHKIMS ¢ HATypaldbHBIM U II€JIbIM MoKa3ateneM. E€ cBoiicTBa u
rpadux. CBoiicTBa W TpauKk KOpHA N-OM cTenmeHW Kak (GYHKIUH OOpaTHOU
CTENEHU C HATYPAJIbHBIM IIOKA3aTEeJIEM.

[lokazarenbHas u norapupmuyeckas (yHKIUU, X CBOMCTBA M TpaduKH.
Hcnonb3oBanue rpadukoB GyHKITUN 1715 peLICHUsT YpaBHEHUH.

Tpuronomerpudeckass OKPYXKHOCTb, OIPEIECICHUE TPUTOHOMETPUYECKHUX
(YHKIIMI 4UCIOBOTO apryMeHTa.

QyHKIMOHAJIBHBIE 3aBUCUMOCTH B pPEaJbHBIX IIPOLIECCAaX U SBICHUSX.
['paduku peabHBIX 3aBUCHMOCTEH.

Havasa MaTeMaTH4eCcKOro aHaJau3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3alaHusl IocjenoBaTenbHOCTEH. Meron
MAaTeMaTU4YECKOU VHJYKLIAH. MoOHOTOHHBIE U OTrpaHUYEHHbIE
IIOCJIEI0BATENBHOCTH. VICTOpHsST BO3HMKHOBEHHMSI MAaT€MAaTHYECKOIO aHaM3a Kak
aHayin3a OECKOHEYHO MAaJIbIX.

ApudmMernueckass U reoMeTpuueckas nporpeccuu. beckoHedHo yObIBaromias
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO YObIBArOIIEH reoMeTpuyecKoi
nporpeccuu. JIMHEWHBIA U 3KCIIOHEHIMAIBHBIN pocT. Hueno e. @opmyiia CIOKHBIX
IpOLEHTOB. MCHonb30BaHUE TMPOrPECCUM JUIsl PEUIEHUs PpEAbHBIX 3a4ad
IPUKIATHOIO XapaKTepa.



HenpepbiBHbIE (QYHKIIMM W UX CBOMCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpaduxoB Qyukiuit. CBoilcTBa (GyHKIIMHA HENPEpPBHIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB JUIsI PELICHHs HEpaBeHCTB. [IpuMeHeHME CBOMCTB HENPEPBIBHBIX
GbyHKIMN 1S perieHus 3a1ay.

[lepBas u BTOpas npousBojHble GyHKIMH. OnpeaeneHue, reOMeTpUIECKUN 1
(bu3MUecKuil CMBICT TPOU3BOJHOM. Y paBHEHHE KacaTeIbHON K rpaduKy QyHKIIUH.

[Ipou3BomHBIE  2JIEMEHTAPHBIX  (DYHKIIMIA. IIponsBogHass  CyMMBlI,
IPOU3BEICHUS, YACTHOT'O U KOMITO3ULIMK (PYHKITHH.

MHoxkecTBa U JIOTHKA

MHOXkeCTBO, Olnepauuu HaJ MHOXKECTBAMH M HMX CBOMCTBA. Jluarpammsbl
Oiinepa—Benna. [IpuMmeHeHHME TEOPETHKO-MHOKECTBEHHOIO — amnmapara  Juis
ONMCAHUs pEaNbHBIX IIPOLIECCOB M SBJICHWM, NPU PEIIEHUM 3a4ad U3 JPYIUX
y4eOHBIX IPEIMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MAaTEMATHYECKOIO OOBEKTA, CIEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHUS.

11 KUIACC

Yuciaa 1 BBIYMCICHUSA

Harypanbnabie u nensie uncna. [[puMeHeHrne mpu3HaKoB JIEIMMOCTH LEJIBIX
yucen, HauOonplui oOuui aenurens (namee — HOJl) u HammeHsbliee oOiee
kpatHoe (nanee — HOK), ocratkoB mo moay:to, anroput™ma EBkimaa juist pereHust
3a/1a4 B LEJIBIX YHCIIAX.

KommnekcHpie uyuncna. AnreOpanyeckass W TPUTOHOMETpHUUECKask (POPMBI
3aMMCU KOMIUIEKCHOTO 4uciia. ApudmeTrhyueckue omnepandu ¢ KOMIUIEKCHBIMHU
gucinamu. M300pakeHrne KOMIUIEKCHBIX YHCeT Ha KOOPAWHATHOW TIJIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHu M3 KOMILUIEKCHOrO uucia. [IpumeHeHue
KOMIUIEKCHBIX YMCEN JIJISl PeIIeHUs (PU3NIECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHus] 1 HEPaBEHCTBA

Cucrtema ¥ COBOKYIIHOCTh YpPaBHEHUNW W HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEJICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op  KOpHEHl  TPUTOHOMETPUYECKUX  YpaBHEHUH C  TMOMOIIBIO
TPUTOHOMETPUUYECKOU OKPYKHOCTU. PerieHne TpuroHoMeTpuyeckux HEpaBeHCTB.

OcCHOBHBIE METOJIBI pEUICHUS TOKAa3aTeIbHBIX M  JIOTapU(OMHUUECKUX
HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIILHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHUS] CHUCTEM U COBOKYMHOCTEH pallMOHAIbHBIX,
UPPALMOHAIIbHBIX, TTOKA3aTEIbHBIX U JIOTAPU(PMUUECKUX YPABHCHUH.

VYpaBHEeHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMH.



[IpuMeHeHne  ypaBHEHMiI, CHCTEM W  HEPaBEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7lad M 3a7lad M3 pa3IUyHbIX 00JacTedl Hayku M peaJbHOU
KU3HH, UHTEPIPETALNS OTYYEHHBIX PE3yIbTaTOB.

DOyHKIMU U TPAPUKHA

I'padux kommoszunmu ¢GyHkumid. I'eomerpuueckue oOpasbl ypaBHEHUH U
HEPABEHCTB HA KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TPAPUKHU.

['paduueckrie MeTONbI pelIeHUsT YpaBHEHUW M HEpaBEeHCTB. |'paduueckue
METO/Ibl PELIEHUS 33]1a4 C MapaMeTpamHu.

Ucnonw3oBanue rpadukoB GYHKIUN I HUCCIIEIOBAHUSI TPOILIECCOB U
3aBHCHUMOCTEN, KOTOpPbIE BO3ZHUKAIOT MPU PELICHUM 33Ja4 W3 JPYruxX Y4eOHBIX
IIPEAMETOB U PEATILHOM KU3HHU.

Havana maTteMaTH4eCKOro aHajaus3a

[IpumeHeHre MPOU3BOAHON K MCCIEAOBAaHUIO (PYHKIIMI Ha MOHOTOHHOCTH H
sKcTpeMyMmbl.  Haxoxzaenue  HauOosblllero W HAUMEHBIIETO  3HAYCHUH
HENPEepbIBHOMN (PYHKIIMH HAa OTPE3KE.

[IpumeHeHue NpPOU3BOAHOW MJII HAXOXKACHUS HAWIY4YIIEro pEIICHUs B
OPUKJIAJHBIX 337a4ax, U1 OIpPENENICHUs CKOPOCTHM M YCKOPEHHs IIpouecca,
3a1aHHOTO (hOPMYIION UITK TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBo0oOpa3HbiX. I[lepBooOpas3Hbie
aneMeHTapHbIX GyHkuuil. [IpaBuia HaxoxaeHUS TEPBOOOPA3HBIX.

WNurerpai. ['eomerpuuecknii CMBICJI MHTErpasa. Bpruucnenue
omnpeaenéHHoro nurerpana mo gopmyne Herotona-JleliOnura.

[IpumeneHnue wHTErpana s HAXOXKACHHUS IUIOMIANEed IUIOCKUX (QUryp u
00BEMOB TEOMETPUIECKUX TEJL.

[Ipumepnr pemenuit auddepeHINANIbHBIX ypaBHEHUN. MaTtemaTudeckoe
MOJEJMPOBAaHUE pEATbHBIX MPOLECCOB € MOMOMIbIO AupdepeHIInaIbHbIX
YPaBHEHHUM.



IHINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMS YYEBHOI'O KYPCA
«AJITEBPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YIJIYBJEHHBINA YPOBEHB) HA YPOBHE CPEJJHET'O OBLIET'O
OBPA30OBAHUA

JINMUHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH IPAKIAHCKOMN MO3ULIUHA O0YYAIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO0  4YJ€Ha  POCCHHMCKOro  oOlecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS PA3NIUUYHBIX CTPYKTYp, SIBICHHIA,
MPOLIEYp TPaXITAHCKOTO OOIecTBa (BBIOOPHI, OMPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBATh C COLUMAJbHBIMU HMHCTUTYTaMHU B COOTBETCTBUU C HX
GYHKIMAMY U1 HA3HAYCHHUEM;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'Pa’KJAHCKOW HICHTUYHOCTH, YBAXKEHUS K
MPOLUIOMY M HACTOSAIIEMY POCCHUHCKOM MaTe€MaTHKH, LIEHHOCTHOE OTHOIICHHE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCHMCKOW MaTeMaTU4eCKOM MIKOJIBI,
UCIIOJIb30BaHUE JTHX JOCTIKEHMM B JPYyruX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMUKHU,;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAHME TYXOBHBIX IIEHHOCTEW POCCUICKOro Hapoja, c(hOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOIO NMOBEJCHMS, CBS3AHHOI'O C MPAKTHYECKUM
OPUMEHEHUEM JIOCTHOKEHUN HAYKH U JI€ATEIBbHOCTBIO YYEHOIO, OCO3HaHUE
JUYHOIO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OYIYILErO;

4) 3¢cTEeTHYeCKOro BOCIIUTAHUSA

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOYash 3CTETUKY MaTeMaTHYECKUX
3aKOHOMEpPHOCTEN, 00BEKTOB, 3ajau, PELIEeHUH, pacCyXICHH, BOCIPUUMYUBOCTD
K MaTeMaTHUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nUecKOro BOCIUTAHUA:

C(OPMUPOBAHHOCTb YMEHHSI TMPUMEHATH MaTeMaTUYeCKue 3HAHUS B
UHTEpEecax 3J0POBOro U 6€30MacHOro o0pa3a *KU3HH, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (3I0pPOBOE NHUTAaHHUE, COATIAHCHUPOBAHHBIM PEXUM 3aHATHI U
OTJbIXa, peryisipHas (pu3nueckas aKTUBHOCTb), (U3NYECKOE COBEPLICHCTBOBAHME
IIPU 3aHATUSAX CIIOPTUBHO-0310POBUTENIBHOM JEATENBHOCTHIO;

6) TPy10BOr0o BOCIIUTAHUS:

TOTOBHOCTh K TpYydY, OCO3HAaHWE LIEHHOCTU TPYNOJIIO0OUs, HHTEpEC K
paznuuHbIM  chepaM  Mpo(ecCHOHANBLHOM  AESITENIbHOCTH,  CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oyaymieli mpodeccud W Ppeaqu30BBIBATH COOCTBEHHBIC >KHU3HEHHBIC TLIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MAaTeMaTHUYeCKOMY  OOpa3oBaHUI0 U



caM000pa30BaHUI0 HA TMPOTSHKEHUM BCEW JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH NPAKTUYECKUX 3a7a4 MaTEMATHUYECKON HAIIPaBJIECHHOCTH;

7) IKOJIOrM4€CKOro BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh  JKOJIOTHYECKOM  KYyJIbTYpbl, TOHMMaHUE BIUSHUS
COLMAIIBHO-KOHOMHMYECKUX MPOLECCOB HA COCTOSIHUE MPUPOAHOM M COLIMAIBLHOU
Cpelbl, 0CO3HAHME TJI00ATLHOTO XapaKkTepa dKOJOTHYECKUX MPoOIIeM, OpHUECHTAIIHS
HAa TPUMEHEHHE MATeMAaTHMYEeCKUX 3HAHWM JUIs pelieHHus 3adad B 00JacTH
OKpY>KaroIlel cpelbl, IUIAHUPOBAHUE TIOCTYNKOB U OIIEHKHM WX BO3MOXXHBIX
MOCJEACTBUM JIJISI OKPYXKAIOLIEH CPENbI,

8) HeHHOCTH HAYYHOr' 0 NMO3HAHUS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIIECTBEHHOM  TMPAKTUKH, IMOHUMaHUWE
MaTEMaTUYECKONM HayKu Kak c@epbl YelOBEYECKOW MeSITEeNbHOCTH, JTaroB e
pa3BUTUS W 3HAYUMOCTH ISl PA3BUTUS LMBUIM3ALMNHM, OBJIAJICHUE SI3BIKOM
MaTreMaTUKH W MaTeMaTU4YeCKOW KYJIbTYpOHM Kak CpEICTBOM MO3HAaHUA MHPA,
FOTOBHOCTh OCYHIECTBJISITh TMPOEKTHYHO M HCCIEHOBATEIBCKYIO JEATEIbHOCTD
WHJIUBUYaJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI
ITo3HaBaTe/IbHBIE YHHBEpPCAJbHbIC YUeOHbIe NeiCTBUA

ba3oBrbie 1oruveckue JeHCTBUS:

BBISIBIISITh M XAPaKTEPU30BATH CYIIECTBEHHBIC IPU3HAKKM MaTeMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXAYy TMOHATUSAMHU, (OPMYIUPOBATH
oTpezieNIeHHs] MOHATHUM, YCTaHaBIMBATh CYLIECTBEHHbBIN NMpPU3HAK KJIACCU(UKAIUH,
OCHOBaHUS JJIs1 000OIICHHS U CPABHEHMSI, KPUTEPUU TPOBOJIMMOTO aHATN3a;

BOCIPUHUMATh,  (OpMyaMpoBaTb W  MNpeoOpa3oBBIBATE  CYXKICHUS:
yYTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIINE, YCIOBHEIE;

BBISIBIIATH MATEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U NPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOJICHUAX U YTBEPXKICHHUSX, MpeasiaraTh KpUTEPUU IS
BBISIBJICHHSI 3aKOHOMEPHOCTEN U IPOTUBOPEUN;

JleJaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX H
VHIYKTUBHBIX YMO3AKIOUYEHAM, YMO3AKIIFOUEHUH 110 aHAJIOTHH;

IIPOBOJAUTH CAMOCTOSATENIBHO JI0Ka3aTeJIbCTBA MaTEMAaTUYECKUX YTBEPKICHUN
(IpsiMbIE U OT IPOTUBHOIO), BHICTPAUBATh APT'yMEHTAIINIO, IPUBOJUTH IPUMEPHI U
KOHTpPIPUMEpPBI, 000CHOBBIBATH COOCTBEHHBIE CYXKJIEHUS U BHIBOIbI;

BBIOMpaTh crmoco0 perneHus: y4eOHOM 3amaud  (CpaBHUBATh HECKOJIBKO
BapUMAHTOB  pEIICHUs, BbIOMpaTh  Haubojee MOAXOASAIUMUA C  y4ETOM
CaMOCTOSITEJIbHO BBIJIETIEHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBareibckue AeiCTBUA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIEA0BATEIbCKUNA HHCTPYMEHT I1O3HAHMUS,
(dopMynHrpoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpPEYHE,  IPOOJIEMY,
yCTaHABJIMBATh MCKOMOE M JlaHHOE, (POPMHUPOBATH TUIIOTE3Y, apryMEHTHUPOBATH
CBOIO MIO3UIMIO, MHEHHE;

MPOBOJAUTH CAMOCTOATEIHLHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAaHUE
10 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro o0ObEKTa, sIBJICHUS, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTY O0BEKTaMH, SIBIICHUSIMH, TIPOIECCaMU;

CaMOCTOSITENTLHO (POpMyNIMpOBaThH O00OOIIEHHUSI W BBIBOJBLI MO PE3yJibTaTaM
OPOBEAEHHOTO  HAOJIOJEHUS, MCCIEAOBaHUS, OIEHUBATh  JOCTOBEPHOCTH
MTOJIYYCHHBIX PE3yJIbTAaTOB, BHIBOJOB U 0000IIECHNUI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIPOIECCAa, A TAaKXKE BbIJIBUIAThH
MPEINOJIOKEHHUS O €r0 Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ nundopmanueii:

BBISIBJIAITH JC€PUIIUTH MH(DOpMAIIMU, JaHHBIX, HEOOXOAUMBIX JIJII OTBETa HA
BOIIPOC U JIJIs pEUICHUS 3a7a4H;

BEIOMpATh WH()OPMAITHIO U3 UCTOYHUKOB PA3IMYHBIX THUITOB, aHAIM3UPOBATH,
CUCTEMATU3UPOBaTh W HMHTEPIPETHPOBATh MHGOPMAIMIO PA3TUYHBIX BUJIOB U
dbopM mpeIcTaBICHUS;

CTPYKTYpPUpPOBaTh HHQOPMAIMIO, MPEACTABIATh €€ B pa3iWyHbIX (opmax,
WLTIOCTPUPOBATh IpaduuEeCcKu;

OLICHUBATH HaAEKHOCTh uHdopmaru 1o CaMOCTOATEIILHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Oo0menue:

BOCIIPUHUMATH U (POPMYIIMPOBATH CYKJICHHSI B COOTBETCTBUU C YCIOBUSIMHU H
HEeaIMHA  OOIIEHHUs, SICHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS IO XOAY pelIeHUs 3aJlauu,
KOMMEHTHUPOBATH MOTYYECHHBIA PE3yJIbTaT;

B XOJIe 0OOCYXKJIEHHS 3aJjaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOM TEMBI,
npoOJieMbl, peIIaeMol 3aJaud, BBICKA3bIBaTh WJEH, HAIlEJICHHbIE Ha TIOUCK
pEIICHMS, COIOCTABJISATh CBOM CYXKJECHHUSA C CYXICHUSIMH APYTHMX YYaCTHHUKOB
nayajora, OOHapy)KUBaTh Pa3IMYMEe W CXOACTBO IO3MIIMH, B KOPPEKTHOH (opme
dbopMyIMpoBaTh pa3HOTIACHsl, CBOM BO3pAKEHUS,

MPEJICTABIIATh PE3YyJIbTaThl PEIICHUS 3a/1auM, dKCIIEPUMEHTA, UCCICIOBaHuUs,
MPOEKTa, CAMOCTOSITEIbHO BbIOMpaTh (OpMaT BBICTYIUICHHS C YYETOM 3ajad
IIPEe3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.



PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe 1eilicTBUSA

Camoopranuzanmsi:

COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3aJlaud, BBIOUpaTh CIOCO0 pelieHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh
U KOPPEKTHUPOBATh BapUAHThI pElICHUM ¢ y4ETOM HOBOUM MH(OpMAIIHH.

CaMOKOHTP0J1b, SMOIUOHAJILHBIA MHTEJLICKT:

BJIQJICTh ~ HABBIKAMM  TO3HABATEIHHOM  peQIeKCHU  KaK  OCO3HAHUS
COBEPIIIAEMBbIX JCHUCTBUM U MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAJICTh
crocobamMu CaMOINPOBEPKH, CAMOKOHTPOJIA Tpollecca U pe3ysibTaTa peuieHus
MaTEMaTHYECKOU 3aJ1a4U;

MPEABUETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUM 3a]a4H,
BHOCHUTH KOPPEKTHUBBI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJIbTaTa IEJIA U YCIOBUAM, OOBSICHATH PUINHBI
JOCTHXKEHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OLINOKY,
JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHaS 1eSITEJIbHOCTD:

MOHUMATh U HMCIOJb30BaTh MPEUMYIIECTBA KOMAHIHONM M WHAMBHUIYaIbHOU
paboThl TMpU pelieHurW Y4YeOHBIX 3aJad, MOpPUHUMATHh IIeJIb COBMECTHOM
JIeSITeIbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHOW PAaOOTHI, pacmpeneisiTh
BUJIBI palOT, JOroBapuBaThCs, OOCYXAaTh TIpoLleCC W pe3yibTaT pabdoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBAaTh B TPYMIOBHIX (popMax paboThl (0OCYXIeHUs, OOMEH MHEHUH,
«MO3TOBBI€ IITYPMBI» M HHBIE), BBINOJHATH CBOK 4YacTh pabOThl U
KOOPAMHUPOBATh CBOW JCUCTBUS C JAPYTMMH YJCHAMU KOMAaHbI, OICHUBATH
KayeCcTBO CBOErO BKJaaa B OOLIMH MPOJAYKT MO KPUTEPHUSIM, cPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHSI.

INPEAMETHBIE PE3YJ/IbTATDBI

K xonmy oOydyenus B 10 kjacce oOyJaromuiicss MOJYYHUT CIEIYIOIINAE
MpeAMETHbIE PEe3yJIbTaThl MO OTJAEIbHBIM TeMaM paboueil mporpaMmbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHYECKOT0 aHAIIN3ay:

Ywucia 1 BBIYUCIEHUS:

CBOOOJTHO ONEPUPOBATH TMOHSTUSMU: paIllMOHATBHOE YHCIIO, OECKOHEYHas
nepuoaudeckKas JApoOb, MPOIEHTHI, HUPPAIMOHAIBHOE YHCIO, MHOXECTBa
paloOHAIBHBIX U IEUCTBUTEIbHBIX YUCEN, MOYJIb IEUCTBUTEILHOIO YHUCIIA;

NPUMEHSATh JApoOM W TPOILEHTHI JUIsl PEIICHUS TPHUKIAJHBIX 3a7a4 U3
PAa3IMYHBIX OTPACIIEH 3HAHUU U PEATbHOU KU3HU,



IPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, [TPABUIIA OKPYTJICHUS, IPUKUIKY U
OLICHKY pe3yJbTaTa BbIYMCICHU;

CBOOOZHO OINEpUpOBaTh TMOHATUEM: CTENEHb C LEJIbIM I[OKa3aTeleM,
UCMOJIb30BaTh MOAXOANIYI0 (POPMY 3aIUCH AEHUCTBUTEIbHBIX YHCEN [T PELICHMUS
NPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX;

CBOOOJHO ONEpUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypaJibHOM
CTEIEHU;

CBOOOIHO OMEPUPOBATH MOHATUEM: CTENEHb C PALIMOHATIBHBIM MOKA3aTENIeM;

CBOOOJHO OMEPUPOBATH MOHATHSAMU: JIOTapu(pM YHCTa, [ECITUYHBIE U
HaTypajbHbIE JTOrapu(MBbI;

CBOOOJTHO OMEpPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TAaHT'€HC, KOTAHICHC
YHUCJIOBOT'O apryMEHTA;

OIIEpUPOBATH MOHATUAMM: APKCUHYC, APKKOCHMHYC U apKTaHT€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJTHO OMNEPHPOBATh MOHATHUAMH: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIECTBUS, PAaBHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pa3IMYHble METOJbl PEIICHUS PALUOHAIBHBIX U JApOOHO-
pallMOHANIBHBIX YPAaBHEHUW, NPUMEHSATh METOJ HWHTEPBAJIIOB I pPELICHUs
HEPABEHCTB;

CBOOOZIHO OMNEPHUPOBATH MOHSATUSMH: MHOTOYJIEH OT OJHOM MEpPEeMEHHOM,
MHOTOYJIEH C MLeabIMH KO3 (UIMEHTaMH, KOPHU MHOIOWIEHa, MPUMEHSITh
JICJICHHE MHOTO4JIEHa Ha MHOT'OYJIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUISl PELLICHUS 3a]1a4;

CBOOOJHO OINEpUPOBaTH TOHATUSMU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, OMNPENEIUTENb MaTpulbl 2 X 2 M €ro I'eOMETPUYECKUH CMBICI,
MCIIOJIb30BaTh CBOMCTBA ONpeAenuTens 2 X 2 1y BBIYUCIEHHUS €ro 3Ha4yeHHs,
MPUMEHATh ONPENEIUTENN JJI1 PEIIEHUS CUCTEMBbl JIMHEHHBIX YpaBHEHMIA,
MOJIEIIMPOBATh PEAbHBIE CUTYALIMHU C ITOMOIIBI0 CUCTEMBI JUHEHHBIX YPAaBHEHM,
HCCIIEN0BaTh IIOCTPOCHHBIE MOJEIN C IOMOLIBIO MaTpULl M ONPEIEIUTENEH,
UHTEPIPETUPOBATH ITOTYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOWCTBA JIEUCTBHM C KOPHSAMU JJs NpeoOpa3oBaHUs
BBIPAKECHUM;

BBINOJIHATH IPE0OPA30BaHMsI UNCIOBBIX BBIPAXKEHUH, COIEpKAIIUX CTEIIEHU C
palMOHATIBHBIM [TOKA3ATEIIEM;

HCIIO0JIb30BaTh CBOICTBA norapudmoB TUIst npeoOpa3oBaHUs
Jorapu(pMUUYECKUX BBIPAXKEHUH;



CBOOOJTHO OIEPUPOBATh MOHATUSMU: HpPpALMOHAIbHbBIC, I1OKA3aTENIbHbIE U
norapupMuUecKue ypaBHEHHs, HAXOAUTh UX PEUICHUSI C IIOMOIIBIO PAaBHOCUIIbHBIX
MEPEXO0B UM OCYLIECTBIISISI TPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpPUUECKHE (POpMYIbI sl peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHHUI;,

CBOOOJHO OMNEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEoOXoAMMbIE  (OpPMYJbl S  PEHIeHUs OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPaBHEHUH;

MOJIEJIMPOBAaTh peajbHble CHUTYallMM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDQKEHUS, YpPaBHEHHUsA, HEPABEHCTBA MO YCJIOBHUIO 3aJayd, WCCIEI0BATh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM aIlapara ajreOpsl.

DyHKIUY U TpaPUKH:

CBOOOJIHO OIEpPUPOBATh MOHATUAMU: (PYHKLHS, COCOOBI 3aJaHus (PyHKIUH,
B3aMMHO oOpaTHble (QyHKIMH, KoMmOo3unus (GyHKIUH, rpaduk QyHKIUH,
BBINOJIHATD 3JIEMEHTapHbIE peoOpa3oBaHusl TpaduKoB QYHKIUHI;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: OOJACTH OMPEICICHUS U MHOXECTBO
3HaYeHUI PYHKUIWHU, HYyTH (PYHKINUU, TPOMEXKYTKH 3HAKOMOCTOSHCTBA,;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMHU: UYETHbIE M HEUETHBIE (DYyHKUUH,
nepuoanyeckre QyHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (QYHKIIMHA, HauOOJbIIEE W HaUMEHbIIEe 3HaYeHWe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO ONEPUPOBATh MOHATUSAMU: CTENEHHas: QYHKLIMS C HATypajbHBbIM U
[EeJIbIM TOoKa3aTesieM, rpaduK CTENEeHHOM (YHKIUU C HaTypajJbHBIM M IEJIbIM
nokasaresieM, rpauk KopHsA N-0il cTeneHu Kak (yHKUHUU OOpaTHOW CTENEHU C
HaTypaJIbHBIM ITOKa3aTelIeM;

OllEpUpOBaTh TMOHATUSAMHU: JIMHEHMHAs, KBaJpaTHUYHas WU JpOOHO-IMHEWHas
(yHKIIMH, BHIIOTHATH 3JIEMEHTAPHOE UCCIIEOBAHUE U TTOCTPOCHUE UX IPa(UKOB;

CBOOOJHO OMNEpUpOBATh MOHATHUAMHM: IOKa3aTelbHas U Jorapupmudeckas
(yHKIMM, UX CBOWCTBAa M TpadUKH, HUCIOJIB30BATh UX TpaQUKy Uil pElIeHUs
YpaBHEHU;

CBOOOJTHO OINEpPUPOBATh TMOHATUSMU: TPUTOHOMETPUUECKAS OKPYKHOCTD,
orpeieJIeHIe TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMEHTa;

UCIONb30BaTh Tpaduku (QyHKIUNA JUIsI  MCCIENOBAaHMS TPOILECCOB U
3aBUCHMOCTEN MpU PEIICHUHU 3a7ad U3 APYrux y4yeOHBIX IPEIMETOB U peallbHOU
KHU3HU, BBIpAXKaTh (HOpMyJIaMy 3aBUCHMOCTH MEXAY BETUYNHAMU;

Hayana matemaTn4eckoro aHajiusa:

CBOOOHO OIMEpPUPOBATH MOHATHUSAMHU: apuMeThyeckas U TeoMeTpudecKas
nporpeccus, 0eCKOHEUHO yObIBarollas reoMeTprUecKasl Iporpeccusi, TMHEHHbIN U



HKCIIOHEHIIMAJIBbHBIA POCT, (JOpMYyJia CIOXKHBIX MPOLIEHTOB, UMETh IPEACTABICHHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOrPECCHM I PEUIeHUS pEeaIbHbIX 3aJad IMPHUKIAJHOTO
XapakTepa;

CBOOOHO ONEPUPOBATH MOHATUSIMU: MTOCIIEAOBATEIBHOCTD, CIIOCOOBI 33 JaHUS
[OCJIEA0BATEIBHOCTEN, MOHOTOHHBIE M OrPaHUYEHHBIE I10CJIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKJIECHHMS MAaTeMaTHYECKOro AaHAM3a KakK aHalau3a
OECKOHEUYHO MAJIBIX;

CBOOOJHO OMNEpUPOBATH MOHATHSMHU: HENpepbIBHbIE (YHKIUU, TOUKH
pa3psiBa rpaduka QyHKIMU, aCUMIITOTHI I'paduka QyHKIINY;

CBOOOJHO OMNEpUpoBaTh MOHATHEM: (YHKIIMS, HEMpephIBHAs Ha OTpe3Ke,
MPUMEHSTh CBOMCTBA HEMIPEPHIBHBIX (PYHKIIHI JIJIs peIIeHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MOHATUSAMHU: TepBas U BTOpas IPOU3BOJIHBIE
dyHKIMH, KacaTenbHas K rpaQuky QyHKINU;

BBIYKCIIATH ITPOU3BOJHBIE CYMMBI, IIPOM3BEACHUS, YaCTHOTO U KOMIIO3HIIMU
IBYX (PYHKIIM, 3HATh MMPOM3BOAHBIC JIEMEHTAPHBIX () YHKIUH;

UCIOJIb30BaTh T€OMETPUYECKUM U (DU3MYECKUN CMBICT MPOU3BOAHOU JIs
peILIeHHs 3aaay.

MHoxecTBa U JIOTHKA:

CBOOOJHO  OMNEpUPOBATH  MOHATHSIMHU:  MHOXECTBO, OIEpPallUd  Haj
MHOXKECTBaMU;

UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arrapar Il OIMUCAHUs PEAIbHBIX
IPOIIECCOB U SIBJICHUM, IPU PELICHUU 337a4 U3 JPYTUX y4eOHbIX IPEIMETOB;

CBOOOZIHO OMNEPHUPOBATH MOHATUSIMH: OIpEAeNIEeHUuEe, Teopema, ypaBHEHHUE-
CIICZICTBHE, CBOWCTBO MaTeMaTH4YECKOI0 00BEKTa, 10Ka3aTebCTBO, PABHOCHIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K konmy oOyuenmss B 11 Kkjacce OOyJarOMIMIICS TMOMYYUT CICAYIOIIHE
MpeaIMEeTHbIE Pe3yJbTaThl MO OTIAEIbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajla MaTEMATUYECKOTO aHAIU3a:

Ymucia v BBIYHCICHUSA:

CBOOOJHO OIEpUPOBATh MOHSATUSIMU: HATypaJlbHOE U LIEJIO€ YHUCIIO,
MHOKECTBA HATypPaJIbHBIX M IIEJIBIX YHCEJI, WCIOIb30BaTh MPU3HAKUA JIEITUMOCTH
nensix yncen, HOJl n HOK HaTypanbHBIX 4ncen 1 pemeHns 3a1ad, NPUMEHSITh
anroput™ EBxnnna;

CBOOOZIHO OMEpUPOBaTh TMOHITHEM OCTAaTKa MO MOAYJII0, 3aIUCHIBAThH
HaTypajbHbIE YHCIA B PA3JINYHBIX TO3ULMOHHBIX CUCTEMAX CUUCICHUS;

CBOOOZHO OINEpPUPOBATh MOHATUSMH: KOMILJIEKCHOE YHUCIO U MHOXECTBO
KOMIIJIEKCHBIX YHUCEJN, MPEICTaBIIATh KOMIUIEKCHBbIE YHCIa B ajre0pandeckol u



TPUTOHOMETPUYECKON (popMe, BBIIOIHATH apu(PMETUUECKUE ONEpali ¢ HUMU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJHO OINEPUPOBATh MOHATUSAMU: HpPpALMOHAIIBHBIE, IOKa3aTeJIbHbIE U
jgorapuMuUUecKue HEpaBEHCTBA, HAXOAUTh WX pEUIeHUs C [OMOUIbIO
PAaBHOCHJIBHBIX IIEPEXOIOB;

OCYLLECTBJISITH OTOOpP KOpHEH TNpU pEHIeHUH TPUTOHOMETPUYECKOTO
ypaBHEHUS;

CBOOOJTHO OINEPUPOBATH IMOHITHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO,
OpPUMEHATh  HeoOXonumble  (OpMynbl Ui  pPEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO OMEpUPOBATH MOHATUAMM: CUCTEMA U COBOKYIMHOCTb ypaBHEHUU U
HEPABEHCTB, PAaBHOCWJIBHBIE CHUCTEMBI U CUCTEMBI-CIIEICTBHS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
J0rapu(pMUUYECKUX YpaBHEHUN U HEPABEHCTB;

pemars palroHaJbHEIE, VppALMOHAJIBHBIE, IIOKA3aTeIIbHBIE,
jgorapu(pMuUUYecKue W TPUTOHOMETPUYECKHE YpaBHEHUSI U  HEPaBEHCTBA,
coleprKalye MOAYJIA U IIapaMeTpbl;

NPUMEHSATH I'pauuecKre METO/bl AJI PELICHUs] YPAaBHEHHUI U HEPABEHCTB, a
TaK)Ke 3a71a4 C apamerpamus;

MOJIEIMPOBAaTh pEAJbHbIE CUTyallUM Ha $3bIKE aiureOpbl, COCTaBIATH
BBIDAKCHUSA, YPABHEHHs, HEPABEHCTBA M HX CUCTEMbI II0 YCJIOBHUIO 3a1a4H,
UCCIIEZIOBATh TOCTPOEHHBIE MOJETU C HCIIOJIB30BAaHUEM armapara aireopsl,
MHTEPIPETUPOBATH MOJYYEHHBIN PE3YJIIbTAT.

DyHKUUH U TPaPUKU:

CTpOUTh TpapUKU KOMIO3MLIMHM (YHKIUI € MOMOILBIO 3JIEMEHTapHOrO
WCCIIEZIOBAHUS U CBOMCTB KOMITO3UIIUH ABYX (DYHKIIHIA,

CTPOUTHh TE€OMETpUYECKHe oOoO0pa3bl ypaBHEHWH U  HEPaBEHCTB Ha
KOOpPAMHATHOM IIJIOCKOCTH;

CBOOOJHO  OMEpUpPOBATh TMOHATHUSAMU: TpadUKH TPUTOHOMETPUUYECKUX
b yHKIIM;

OpUMEHATh (YHKUMUA JJI1 MOJAEIMPOBAHMUS M HCCIENOBAaHUSA PEAIbHBIX
ITPOLIECCOB.

Hayana maTteMaTH4ecKOro anajausa:

MCIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIAEAOBAHMS (DYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HauOOJbIlIee U HAUMEHbIIIee 3HaUYeHNs (QYHKLIMH HEMPEPhIBHOW Ha
OTpE3KE;



UCIIOJIb30BaTh MPOU3BOAHYIO ISl HAXOXKIEHUS HAWIYYIIEr0 pPEIICHHsS B
OPUKIAAHBIX, B TOM YHCJIE€ COLHAIbHO-DKOHOMUYECKHX, 3ajadax, Ui
OTIpeNeICHUs] CKOPOCTM W YCKOpPEHHS Tporiecca, 3aJaHHOro (GOpMYJIOW WM
rpaduxom;

CBOOOJHO OMEpPUPOBATH TMOHATHUSMHU: TEPBOOOpa3Has, OMpeIeIEHHBIHI
UHTETpajl, HaxOAUTh IEPBOOOpPA3HbIE SJIEMEHTAPHBIX (PYHKUHUN U BBIUUCIATH
uHTerpan rno popmyne Hetorona-JleitOuuiia;

HAXOJAUTH IJIOMIAIN TUIOCKUX (PUTYp U 00BEMBI TEIT C TOMOIIBIO HHTETPANa;

UMETh TMpPEJCTaBICHUE O MaTeMAaTUYECKOM MOJCIUPOBAHUU HA TMpUMEpPE
cocTaBlieHUs TU(PPepeHInaTbHBIX YPaBHEHU;

pemaTh MPHUKIAJHBIE 33Ja4d, B TOM YHUCIE COIHATIbHO-3KOHOMHUYECKOTO H
(¢u3nyecKoro xapakrepa, CpeICTBAMH MaTEMaTHYECKOTO aHAIIN3A.



TEMATHYECKOE INVNTAHUPOBAHUE
10 KJIACC (2023-2024 yu.200)

KosnuecrBo yacos DJIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesioB U TeM (undposbie)
n/n NpOrpaMMbl Bcero Konrpoapupie | - Tpaktuieckue o0pa3oBaTe/bHbIC
padoThI padoThI pecypent
MHO0X€ECTBO JE€HCTBUTEIIBHBIX YUCEIL.
1 MHorousiensl. PaniuoHaibHble ypaBHEHUS U 24 1
HepaBeHcTBa. CHCTEMBI JTMHEHHbIX
YpaBHEHU.
) Oynkuuu U rpapuku. CreneHHast yHKIUs ¢ 12 1
LIEJIBIM T10KA3aTEJIEM.
3 ApudMeTnuecKuii KOpeHb N-0l CTEICHH. 15 1
HppanynoHanbHble ypaBHEHUS.
4 [TokazarenbHas Qynkius. [lokazaTenbHble 10 1
ypaBHEHHUS.
5 Jlorapudmuyeckas GyHKIHSL. 18 1
Jlorapudmuyecknue ypaBHEHHUS.
5 Tpuronomerpuueckue BoIpaXKeHUs U 99 1
ypaBHEHUS.
[TocnenoBaTeabHOCTH U IPOIPECCUMN. 10
HenpepoiBabie pynkuuu. [Ipon3BogHas. 20
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HAHUH.
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KJIACC (2024-2025 yu.200)

KounuecrBo yacoB IeKTPOHHbIE
No HaunMeHoBaHue pa3iei0B U TeM (uudpossbie)
n/n NporpamMmsl Bcero Konrpoaenuie | - Hpaxtiieckue o0pa3oBaTesbHbIE
padoThI padoThI pecypen
1 UccnenoBanmne QyHKIUH € TOMOIIBIO 29 1
IPOU3BOJHOM.
2 [lepBooOpa3Hast 1 UHTErpa. 12 1
3 I'paduku TpUroHOMETPUUECKUX (YHKLUH. 14 1
Tpuronomerpuueckue HepaBeHCTBa.
4 WppanmonanbHble, IOKa3aTeIbHbIE U 24 1
norapuMUIECKHE HEPABEHCTBA.
Komnuekcuplie uncna. 10
HartypanbHble u 1enpie yncha. 10
CucremMbl pallMOHATIBHBIX, HPPALMOHATBHBIX
7 MIOKa3aTeNIbHBIX U JIOrapu(pMUUYECKUX 12 1
YpaBHEHUM.
8 3azauyu ¢ napaMeTpaMu. 16 1
9 IToBTOpeHue, 06001IEHNE, CHCTEMATU3ALIUS 16 5
3HaHUM.
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

KosnuecrBo yacos JIEKTPOHHBIE
Ne Mara nupposbIe
Tema ypoka Konrpoasnbie | IlpakTuueckue
n/n Bcero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl
MHoKecTBO, oIepallii HaJ MHOKECTBAMHU
1 . pall a 1 01.09.2023
U UX CBOMCTBA.
2 Huarpammsl Ditnepa-Benna. 1 04.09.2023
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOT O
3 1 06.09.2023
arnmapara Jijis perieHus 3aaad.
Pammonaneueie unciia. OOBIKHOBEHHBIE U
4 JECTUYHBIC APOOH, ITPOIECHTHI, 1 06.09.2023
OCCKOHEUHBIC TIEPUOUIECKUE JPOOH.
Pannonansusie unciia. OOBIKHOBEHHEBIE U
5 JECATUYHBIEC APOOH, ITPOLIEHTHI, 1 08.09.2023
OCCKOHEUHBIE TIEPUOTUIECKUE IPOOH.
ITpumeHenune npodei U MPOIIEHTOB JIS
6 p AP p 1 11.09.2023
peuIeHus MPUKIaIHbIX 3a/1ay.
IIpumenenne npoOei 1 IPOLIEHTOB IS
7 P AP pott A 1 13.09.2023
pELICHUS MTPUKITAIHBIX 3a/1a4.
JleficTBUTENbHBIE YKCIa. PaliuoHaIbHEIE U
8 1 13.09.2023
HppaloHaIbHbIE YHCIIA.
ApudmeTrnueckue ornepanuy ¢
9 pu (b p 1 15.09.2023
EHCTBUTEIHHBIMA YN CIIAMU.
Monyip 1eCTBUTEIHLHOIO YHUCIIa U €T0
10 AL A 1 18.09.2023

CBOIiCTBa.




11

[TpuGnu>xkE€HHBIE BHIYMCIICHUS, TPaBUIIa
OKpYTJICHUs, IPUKUIKA U OLIEHKA
pe3ysbTaTa BBIYUCICHUM.

20.09.2023

12

OCHOBHBIE METO/IbI PELICHUS LIENBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHUH 1
HEPABEHCTB.

20.09.2023

13

OCHOBHBIE METOABI PELICHUS LIEBIX U
JIpoOHO-pallMOHAIILHBIX YPaBHEHUH 1
HEPABEHCTB.

22.09.2023

14

OCHOBHBIE METO/BI PEUICHUS LIEITBIX U
IpoOHO-pallMOHATILHBIX YPaBHEHHUH 1
HEPaBEHCTB.

25.09.2023

15

MHoOrou4JieHbl OT OJTHOW MEPEMEHHOM .
JleneHre MHOTro4JIeHa Ha MHOTOUJIEH C
octatkoM. Teopema be3y.

27.09.2023

16

MHOTro4JIeHbI C HEeTbIMU K03 (HUITUESHTAMHU.

Teopema Buera.

27.09.2023

17

Pemenune cucrem NMMHENHBIX ypaBHEHH.

29.09.2023

18

Pemenue cucrem JIMHEMHBIX YpaBHEHUM.

02.10.2023

19

Martpuna CHCTEMBI IMHEHHBIX YPAaBHEHU.
Onpenenurenb MaTpuLbl 2X2, €r0
F€OMETPUYECKHNA CMBICIT U CBOWCTBA;
BBIYUCIICHHE €r0 3HAYCHMUS.

04.10.2023

20

OnpenenuTens MaTpULbl 2X2, €ro
TeOMETPUYECKUI CMBICIT U CBOMCTBA;
BBIYKCIIEHUE €0 3HAUEHU.

04.10.2023

21

[Ipumenenue onpenenuTens s PelIeHUs
CHCTEMBI JIMHENUHBIX YPaBHEHUM.

06.10.2023




22

Pemenne npukiiaHbIX 3a/1a4 ¢ TOMOLIBIO
CHUCTEMBI JJMHEHHBIX YPAaBHEHUIA.

09.10.2023

23

Pemenne npuknaaHbIx 3aa4 ¢ IOMOIIBIO
CUCTEMBI JIMHEHUHBIX YPaBHEHUM.

11.10.2023

24

Koumponvnan paooma: ""Payuonanvnoie
ypasuenus u nepasencmea. Cucmemul
JIUHeUnbIX ypasuenui” .

11.10.2023

25

OyHK1WMS, CI0cO0BI 3a1aHus QYHKIINH.
B3aumHuo oOpatHbie GpyHKkiuu. Kommnosunus
(hyHKITUH.

13.10.2023

26

I'padux pyHkumun. DnemMeHTapHbIE
npeodpazoBaHus rpaukoB QyHKIUI.

16.10.2023

27

OO0nacth onpeseeH st U MHOXECTBO
3HaueHui GyHkuuu. Hymu ¢pyHKIuu.
[TpomexxyTKH 3HAK MOCTOSHCTBA.

18.10.2023

28

YétHpie 1 HeUETHBIC ()YHKIIUH.
[lepuonnueckue ¢pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIUH.

18.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIHH.
Haunbonb1iee 1 HauMeHblIee 3HaUEHHE
(GYHKIIUY Ha ITPOMEXYTKE.

20.10.2023

30

Jlunelinasi, KBaJpaTu4yHasi U JpoOHO-
AUHENHas QyHKIUU.

23.10.2023

31

DJIeMEHTapHOE HCCIICIOBAHUE U
MOCTpOeHUE TPaUKOB ATHX (PYHKIIHIA.

25.10.2023

32

DJIeMEHTapHOE UCCIIEA0BaHUE U
MOCTpOEHUE TPaQUKOB ATUX (PYHKITHH.

25.10.2023

33

Crerens ¢ OCJIBIM ITOKa3aTCIICM. bunom

27.10.2023




HrroTona.

Crerenb ¢ eJIbIM MoKa3aTelneM. bunomM

34 06.11.2023
Herorona
CrenenHasi yHKIHS ¢ HATYPAIBHBIM U

35 LeJbIM TTOKa3ateseM. E€ cBolicTBa u 08.11.2023
rpaduxk.
Koumponvnaa pavoma: "Cmenenna

36 POILHAR Pacs 7 08.11.2023
dyuxkyua. E€ ceonicmea u zpagux”.
Apudmernueckuii KOpeHb HATypaJIbHOU

37 pu . P P 10.11.2023
CTENEHH U €ro CBOMCTBA.
ApudmMeTnueckuii KOpeHb HaTypaJIbHON

38 puch . P P 13.11.2023
CTEIEHU U €ro CBOICTBA.
[IpeoOGpazoBaHMsI UM CITOBBIX BEIPAKECHUH,

39 peodp P 15.11.2023
COJIepIKalllMX CTEIIEHU U KOPHU.
IIpeoOpa3oBaHus YMCIOBBIX BRIPAKCHHH,

40 peobp P 15.11.2023
COJIEpKaIMX CTEIEHU U KOPHU.
[IpeoOpazoBaHMsI UM CITOBBIX BEIPAKCHUH,

41 peobp P 17.11.2023
COJleprKallliX CTETIEHU U KOPHU.
Uppanunonansubie ypaBHeHus. OCHOBHbBIE

42 METOJBI PEIICHUS HPPalUOHAIBLHBIX 20.11.2023
YpaBHEHUM.
HppannonansHbie ypaBHeHHs. OCHOBHBIE

43 METOJBI PEIICHUS HPPAIUOHAIBLHBIX 22.11.2023
YpaBHEHUM.
Wppaunonansubie ypaBHeHUsl. OCHOBHbIE

44 METO/IbI PEIICHUS UPPalMOHAIBHBIX 22.11.2023
YPaBHEHH.

45 PaBHOCHITEHBIE TTEPEXO/BI B PEIICHUHT 24.11.2023




HMppallMOHAJIbHBIX YPaBHEHUI.

PaBHOCHIIBHBIE TTEPEXO/ABI B PELLIEHUU

46 . 27.11.2023
HMppallMOHATILHBIX YPAaBHEHHI.
PaBHOCUIIbHBIE TEPEXO/IBI B PELICHUH

47 PEXOAM B P 29.11.2023
HMppallMOHAJLHBIX YPaBHEHUH.
PaBHOCHIIBHBIC TTEPEXO/IBI B PEIICHUN

48 pexoz E) 29.11.2023
HMppallMOHAJILHBIX YPaBHEHH.
CaoiicTBa 1 rpaduk KOpHs N-0if cTerneHn

49 Kak (PyHKIMH OOPAaTHON CTENEHU C 01.12.2023
HaTypaJbHBIM TIOKa3aTENIEM.
CaolicTBa 1 rpaduK KOpHS N-OH CTENEHU

50 KaK QyHKIIUU OOpaTHOM CTEEeHH C 04.12.2023
HaTypaJbHBIM IIOKa3aTEeIEM.
Konmponsnan paboma: "Ceoiicmea u

51 2paguk Kopua N-0il cmeneHu. 06.12.2023
Hppauuonanvhnoie ypasnenusn'.
CrereHb ¢ paliMoOHAJIBHBIM MTOKa3aTeJIeM U

52 . . 06.12.2023
e€ CBoOIiCTBa.
CrerieHb ¢ paliMoOHAJIBHBIM MTOKa3aTeJIeM U

53 . . 08.12.2023
€€ CBOIiCTBa.
CrerneHp ¢ pallMOHAJIBHBIM [TOKA3aTEJIEM U

54 o 11.12.2023
e€ cBoiiCcTBa.
Iloka3aTenpHas QyHKIHS, €€ CBOMCTBA U

55 Pynicu 13.12.2023
rpaduk.
Hcnons3oBanue rpaduka GyHKIMU 115

56 P fb ynuin 1 13.12.2023
pelIeHus] ypaBHEHUIA.
Hcnons3oBanue rpaduka KLU IS

57 pad yrxumH A 15.12.2023

peLIeHUs] ypaBHEHUII.




[TokazarenbHblie ypaBHEHUA. OCHOBHBIE

58 METO/IbI PEIICHUS TTOKa3aTeIbHBIX 1 18.12.2023
ypaBHEHU.
[Tokazatenbubie ypaBHeHUSI. OCHOBHBIC
59 METO/IbI PEIICHUSI TOKAa3aTEIbHBIX 1 20.12.2023
YpaBHEHUM.
[Tokazatenbubie ypaBHeHUs1. OCHOBHBIE
60 METOJIbI PEIICHUS TTOKAa3aTEbHBIX 1 20.12.2023
YPaBHEHHM.
Koumponvnana paooma: "llokazamenvnasn
61 P P 1 22.12.2023
¢yuxyusa. Ilokazamenvhole ypasuenus' .
62 Jlorapudwm uncna. CroiicTBa norapudma. 1 25.12.2023
63 Jlorapuwm uncna. CoiicTBa norapudma. 1 27.12.2023
64 Jlorapudwm uncna. CoiicTBa jorapudma. 1 27.12.2023
65 JlecsiTHaHBIC ¥ HATYpaJbHBIC JTOTapu (PMBI. 1 29.12.2023
66 JlecsiTuaHbIE M HaTypaJbHBIE JOrapu QMBI 1 10.01.2024
IIpeoOpa3oBanye BEIpaKEHUH, COMECPKAIITIX
67 peobp P Aepxatt 1 10.01.2024
aorapuGmsl.
[IpeoOpazoBaHue BEIpaKEHHH, COAEPIKAIINX
68 Peobp P Aepxa 1 12.01.2024
JorapuMsl.
IIpeoOpa3oBanye BEIpaXKEHU, COIEPKAIIIX
69 peoop P Aepram 1 15.01.2024
JorapuMsl.
Jlorapumuaeckas KIIMs, €€ CBOMCTBA U
70 puch Py 1 17.01.2024
rpaduk.
Jlorapupmuueckas QpyHkuus, €€ CBOMCTBA U
71 pii Qymictuts, 1 17.01.2024
rpaduxk.
Hcnonb3oBanue rpaduka GyHKIUN IS
72 1 19.01.2024

peLIeHUs] ypaBHEHUII.




Hcnonb3zoBanue rpaduka GyHKIUT IS

73 . 22.01.2024
peleHus: ypaBHEHUH.
Jlorapupmuyeckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PeIIeHus JOrapu(PMUIECKUX 24.01.2024
YpaBHEHUH.
Jlorapudmuueckne ypaBHeHus1. OCHOBHbBIE

75 METO/Ibl PEIIEHUS JIOrapu(PMUIECKUX 24.01.2024
YPaBHEHHM.
Jlorapupmuyeckue ypaBHeHUs. OCHOBHBIE

76 METO/IbI peIICHUs JIorapu(PMUYECKUX 26.01.2024
YpaBHEHU.
PaBHOCHIIBHBIE ITEPEXO/IBI B PELLIEHUU

7 pexol pu 29.01.2024
Jorapu(pMUYECKUX YpaBHEHUH.
PaBHOCHIIbHBIE TTEPEXOBI B PELICHUN

78 pexol pv 31.01.2024
Jorapu(GMUYECKUX YpaBHEHHIA.
Konmponvnas paboma:

79 "Jlocapugpmuueckan gynxyus. 31.01.2024
Jozapugpmuueckue ypasnenusn" .
CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC

80 Y Y 02.02.2024
YHUCIIOBOT'O apryMEHTA.
CuHyc, KOCUHYC, TAHT'€HC U KOTAHI'€HC

81 Y J 05.02.2024
YHUCIIOBOI'O apryMEHTA.
ApKCHHYC, apKKOCHHYC U apKTaHT€HC

82 PIECHIYE, ap yenap 07.02.2024
YHUCIIOBOT'O apryMEHTA.
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC

83 P Yo 8P Y P 07.02.2024
YHUCIIOBOI'O apryMEHTA.
TpuronoMmerpruueckas OKpYy>KHOCTb,

84 p P Py 09.02.2024

OIPCACICHUC TPUTOHOMETPHUUCCKUX




(YHKIMI YMCIOBOr0 apryMeHTa.

Tpuronomerpuieckast OKpy>KHOCTb,

85 oIpesieJIeHHe TPUTOHOMETPHUECKUX 1 12.02.2024
(GYHKIMI YU CIOBOr0O apryMeHTa.

86 OCHOBHBIE TPUTOHOMETPHYECKHE (HOPMYITHI. 1 14.02.2024

87 OCHOBHBIE TPUTOHOMETpUYECKHUE (HOPMYJIBI. 1 14.02.2024

88 OCHOBHBIE TPUTOHOMETPUUECKHUE (DOPMYJIBI. 1 16.02.2024

89 OCHOBHBIE TPUTOHOMETPHUECKUE (DOPMYJIBI. 1 19.02.2024

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 1 51.02.2024
BBIpa)KEHUH.

01 Hp606p8.30j3aHI/Ie TPUTOHOMETPHUECKUX 1 51022024
BBIpaKCHUH.

92 Hp€06p330333HI/I€ TPUTOHOMETPUUECKUX 1 26.02.2024
BBIpa)KECHHH.

03 Hpeo6pa30faHHe TPUTOHOMETPUYECKUX 1 58.02.2024
BBIPAYKCHUH.

94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHU. 1 28.02.2024

95 Pemenue TpuroHOMETpUYECKUX YPaBHEHU. 1 01.03.2024

96 Pemenue TpuroHoMeTpUUECKUX ypaBHEHHH. 1 04.03.2024

97 Pemenue TpuroHOMETpUYECKUX yPaBHEHU. 1 06.03.2024

98 Pemenue TpuroHOMeTpUYECKUX ypPaBHEHHH. 1 06.03.2024

99 Pemenue TpuroHoMeTpuYECKUX ypaBHEHUH. 1 11.03.2024

100 Pemenue TpuroHOMeTpUUECKUX yPaBHEHUH. 1 13.03.2024
Koumponsnasa paboma:

101 "Tpuzonomempuueckue evipasrcenus u 1 13.03.2024
mpuzonomempuueckue ypagnenusn'’.

102 IlocnenoBaTenbHOCTH, CLIOCOOKI 3aJaHUS 1 15.03.2024




nocienoBarelbHoCcTeEd. MeTox
MaTCMaTI/I‘leCKOI\/'I I/IHI[yKI_[I/II/I.

MoHOTOHHEIE U OIrpaHUYCHHBIC

103 nociuenoBaTenbHOCTH. MicTopus aHanusa 18.03.2024
OECKOHEYHO MAJIbIX.

104 Apudpmernueckasi Iporpeccus. 20.03.2024

105 I'eomerpuyeckas nmporpeccusi. 20.03.2024
Beckoneuno yObIBaromas reoMeTpruyYecKas

106 M Hl p 22.03.2024
MIPOrpeccHus.
CyMMa O0eCKOHEYHO YOBIBAIOIIEH

107 y . y B 01.04.2024
r€OMETPUYECKOM MMPOrPECCHH.
JIMHENHBIN U DKCITOHEHIIUAILHBIA POCT.

108 H P 03.04.2024
Yucno e. Dopmyna CI0KHBIX TPOLIEHTOB.
JIMHENHEBIN U DK CIIOHEHIIUAILHBINA POCT.

109 H P 03.04.2024
Yucno e. Dopmyna CI0KHBIX ITPOLIEHTOB.
Hcnonp30Banue mporpeccuu i pereHus

110 porp AP 05.04.2024
peanbHBIX 33724 MPUKIIATHOTO XapaKTepa.
Konumponvnas paboma:

111 P p 08.04.2024
"[locnedosamenvnocmu u npocpeccuu’’.

112 HenpepbiBHBIC (DYHKIIMH B UX CBOMCTBA. 10.04.2024
Touka pa3psiBa. ACUMIITOTEI TpadUKOB

113 pv p p (1) 10.04.2024
(hyHKITUH.
CsoiicTBa (GDYHKIIUN HENPEPHIBHBIX HA

114 (1)}’ & pep 12.04.2024
OTpe3Ke.
CaoiicTBa QYHKIINN HEIPEPHIBHAIX HA

115 PymKi pep 15.04.2024
OTpe3Ke.
Metoa MHTEPBAIOB IJIS PEILIEHUS

116 a p AP 17.04.2024

HEpPaBEHCTB.




MCTOI[ HWHTCPBAJIOB IJIs1 pCIICHUS

117 17.04.2024
HEpPaBEHCTB.
MeTox HHTEPBAIOB I PEIICHUS

118 A P AP 19.04.2024
HEPaBEHCTB.
IIpuMeHeHre CBOMCTB HENIPEPHIBHBIX

119 p . pep 22.04.2024
(GYHKIWA 17151 penieHus 3a1ay.
IIpuMeHeHne cBOMCTB HENPEPBIBHBIX

120 p . pep 24.04.2024
GyHKIUN 1151 penieHus 3a1ad.

121 [lepBas u BTOpast Ipou3BOHbIE QYHKIIUU. 24.04.2024
OnpeneneHne, reOMEeTPUUECKUN CMBICIT

122 et . p 26.04.2024
MIPOU3BOJTHOM.
Ompenenenne, GU3NISCKUNA CMBICTT

123 peneeiiie, ¢ 29.04.2024
MIPOU3BOIHOM.
VYpaBHEeHHE KacaTeIbLHON K rpauk

124 p paguxy 03.05.2024
GbyHKIHH.
VpaBHEHHE KacaTeIbHOMU K rpaduk

125 P pacpuicy 06.05.2024
(hyHKIUN.

126 [TpousBoaHBIE dTIEMEHTAPHBIX (DYHKITHIA. 08.05.2024

127 [Ipon3BoaHbIE 2JIEMEHTAPHBIX (YHKIHI. 08.05.2024
IIpousBomHas CyMMEI, IPOU3BEACHHUS,

128 P A Y P A . 13.05.2024
YACTHOT'O ¥ KOMITO3HUITUU () YHKIIUMN.
IIpon3BoaHAS CyMMBI, IPOU3BEACHHUS,

129 p A y p A . 15.05.2024
YaCTHOT'O U KOMITO3HUITUHU () YHKIIUMN.
IIpon3BoaHAS CYyMMEI, IIPOU3BEICHUS

130 P A 4 > 1P 8 . 15.05.2024
YaCTHOT'O U KOMITO3HMITUU () YHKIIAH.

131 Koumponwsnan paooma: "Illpouszeoonan”. 17.05.2024

132 [ToBTOpEHUE, 0000IICHNE, CHCTEMATH3AIUS 20.05.2024




3HaHui: "YpaBHeHu:'".

133 HOBToPe'I'me, 0606I_'I;IGHI/IC, CHCTEMaTH3allHs 1 52.05.2024
3HaHu: "OyHKIUN".

134 Hrorosas KoHTpoNbHAs padoTa. 1 22.05.2024

135 AHam3 UTOrOBOW KOHTPOJIHHON PabOTHI. 24.05.2024

136 [ToBTOpEHue, 00600IIeHNEe, CUCTEeMATH3AIUs 1
3HAHUH.

OBHIEE KOJIMYECTBO HACOB I10
- 136 10

I[TPOT'PAMME




11 KVIACC

n/n

Tema ypoka

KoaunyecTBo 4acoB

KoHnTpoJbHbIe
Bcero
padoThI

IIpakTnueckue
padoThI

JlaTa
U3Y4YeHUs

DJIeKTPOHHbIE
uudposbie
oOpa3zoBarejbHbIE

pecypchl

IIpuMeHenue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUI HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
UCCIeIOBaHUI0 QYHKIIUN Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

[IpumeHeHue Mpou3BOAHON K
MCCIIEIOBaHUIO (YHKIIUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHu e MPOU3BOIHON K
UCCIIeIOBAHNIO (YHKIUHN Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHue Mpon3BOIHON K
UCCIIeIOBaHUIO QYHKIUHN HA
MOHOTOHHOCTb Y DKCTPEMYMBI

IIpumeHnenue npou3BOIHOMN K
uccienoBannio GyHKIUNA Ha
MOHOTOHHOCTb Y dKCTPEMYMBI

Haxoxnenue HanbOAbIIETO U

HaMMEHBIIEr0 3HaUYCHHS HENPEPBIBHON

(bYHKIIMHM Ha OTpe3Ke

Haxoxnenne HauOOIBIIETO U




HAUMEHbIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKIIMU HA OTPE3Ke

Haxoxnerne HanOOoIbIIETO U
HAaWMEHBIIIETO 3HAYCHUSI HETPEPHIBHOM
(GyHKIIMM HA OTpe3Ke

10

HaxoxneHne HanOombIIErO U
HAWMEHBIIIEr0 3HAYCHHSI HETIPEPhIBHON
(YHKLIMU Ha OTpe3Ke

11

Haxoxnenue HanOonbLiero u
HAUMEHbILIEr0 3HAYCHHUSI HeTPEePhIBHON
(byHKIIMM HA OTpe3Ke

12

Haxoxnenne HanOOIbIIETO U
HAaWMEHBIIIEr0 3HAYCHUsI HETPEPHIBHON
(GyHKIMU HA OTpe3Ke

13

[TpumeHeHne NPOU3BOAHOMN JJIs
HaXO0KJIEHUSI HAWJIYYLIEro peleHus B
MPUKIIAHBIX 3a7jauax

14

IIpumeHenne npou3BOIHOM AJIs
HAaXO0XJCHUSI HAWTY4lIero PEIICHUs B
IIPUKJIAJHBIX 3a7a49ax

15

[IpumeHeHrEe NPOU3BOAHOMN JJIA
OMpEENICHUs] CKOPOCTH U YCKOPEHUS
mpoiiecca, 3aJIaHHOro (hopmyJIoi i
rpadguxom

16

IIpumenenne npon3BOIHON A1
OIIpEENIEHHS] CKOPOCTH U Y CKOPEHHUSI
npolecca, 3aJaHHOro (popmMyIioi nm
rpadukom




17

Komnosuuus Gpynkuumit

18 Kommosumus GyHKIuii

19 Komnosunus GpyHkuumit

20 ['eomerpuyeckue o0pa3bl ypaBHEHUHN Ha
KOOPJAMHATHOM MI0CKOCTU

21 I'eomerpudeckue o0pa3bl ypaBHEHUHN Ha
KOOPIMHATHOM MJIOCKOCTH

99 KonTponbHas padora: "McciaenoBanue
(GYHKIIUH ¢ TTOMOIIBIO TIPOU3BOTHOK"

93 ITepBooOpa3Hasi, OCHOBHOE CBOWCTBO
1epBoo0pa3HbIX

24 [TepBooOpa3HbIe 37IeMEHTApHBIX (PYHKITUH.
[TpaBuia HaXOXKIEHUS TTEPBOOOPAZHBIX

25 [TepBoOOpa3HbIe IEMEHTAPHBIX (PYHKITUH.
[TpaBuiia HaX 0 I€HUS TEPBOOOPA3HBIX

26 NHuterpan. I'eoMmeTpUuecKuii CMBbICI
MHTETpaJia

27 Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyne Herotona-Jleltonuma

28 Brruncnenue onpenenéHHOro HHTErpaga
o popmyne Herorona-JleOnuma

29 [TpumeHeHue HHTErpaia s HaX 03KICHUS
IIoIaaeH miockux Guryp

30 [TpumMeHeHue HHTETpaia I HaX XK CHHS
00bEMOB T€OMETPUYECKUX TEJI

31 [Tpumeps! pemieHuit nudpepeHImanbHbIX

YpaBHEHHI




[Tpumeps! pemienuit 1udpepeHIanbHbIX

32 .
ypaBHEHUI
MaremaTi4eckoe MOJIeIMPOBAHUE

33 pEaNbHBIX MPOI[ECCOB C TTOMOIIBIO
muddepeHInaIbHbIX YpaBHEHUH

34 Kontponbshas pabora: "[lepBoobpaznas u
uHTerpan”

35 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBaA U rpapUKH

36 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBa U rpaduku

37 Tpuronomerpuueckue QyHKIMH, UX
CBOICTBa M rpaduKu

38 Tpuronomerpuueckue QyHKIHH, UX
CBOICTBa U rpaduKu

39 Tpuronomerpuueckue GyHKIUH, UX
CBOMCTBA U TpauKH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

40 YPaBHEHMI C TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU
OT160p KOpHEN TPUTOHOMETPUYECKUX

41 YpaBHEHHH C ITOMOIIIbIO
TPUTOHOMETPUYECKOIH OKPYKHOCTH
OT6Op KOpHEH TPUTOHOMETPUUECKUX

42 YPaBHEHMH C IOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTU

43 OT60p KOpHEH TPUTOHOMETPUUYECKUX

YPaBHEHMH C IIOMOLIBIO




TPUTOHOMETPUUYECKON OKPYKHOCTH

Pewienne TpuroHoMeTpruuecKux

44
HEPaBCHCTB

45 Perienne TpUroHOMETPUYECKUX
HEPaBEHCTB

46 PerieHre TpUrOHOMETPUYECKUX
HEPaBCHCTB

47 PerieHne TpUuroHOMETPUIECKIX
HEPaBECHCTB
KonTponbHas padora: "I'paduxu

48 TPUTOHOMETPUUCCKHX (PYHKITUH.
TpuroHnomerpuieckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHHUS
MOKa3aTeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNbHBIX HEPABEHCTB

51 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTeNIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

53 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPABEHCTB

54 OCHOBHBIE METOABI PELICHHUS
norapu(pMUYECKUX HEPaBEHCTB

55 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PEIICHHS

norapu(pMUYECKUX HEPaBEHCTB




OcHOBHEIE METObI PCIICHUA

> UppaIoHaIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UpPpalMOHATIbHBIX HEPaBEHCTB
59 OCHOBHBIE METO/IbI pEIICHUS
UPpaLMOHAJIBHBIX HEPaBEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppaloHaJIbHBIX HEPABEHCTB
61 ['paduaeckre MeTOabI perieHHs
UpPpaLMOHATIBHBIX YPaBHEHUH
62 I'paduueckrie MeTONIBI peleHuUs
UppaloOHATIbHBIX YPaBHEHUN
63 ['padmaeckre MeTOABI perieHHs
IIOKA3aTeNbHbIX YPABHEHUI
64 ['paduueckrie METONBI peleHuUs
MOKa3aTebHBIX HEPABEHCTB
65 ['padpmaeckre METOABI pereHHsI
Jorapu(MUYECKHX YPaBHEHUHN
66 I'paduueckue MeTobl peleHus
Jorapu(pMUIECKUX HEPABEHCTB
67 ['paduueckrie MeTOIbI peleHus
norapu(pMUYECKUX HEPABEHCTB
I'paduueckrie MeTONIBI peleHuUs
68 MOKA3aTeNbHBIX U JIOTapH (PMUUSCKHX
YpaBHEHHUI
['paduaeckre METOABI perIeHHs
69 MOKa3aTeNbHBIX U JIOrapu(PMUUIECKUX

YpaBHEHHI




70

['padmueckue MmeTonbl pemeHus
MOKA3aTeNbHBIX U JIOTapu(PMUIECKIX
HEPaBEHCTB

71

I'paduueckrie MeTONIbI pelIeHus
MOKa3aTeNbHbIX U JIOrapu(PMUIECKUX
HEpaBEHCTB

72

KontponpHas pabora: "UppanuoHanbHble,
IOoKa3aTeNbHbIE U JorapudmMuyeckue
HepaBeHcTBa"

73

KommiekcHble uncna. Anredpanyeckas u
TpUrOHOMeTpruYecKas GOpMBbI 3aMKch
KOMILIEKCHOT'O YK Clia

74

KommiekcHble uncna. Anredpanyeckas v
TpUroHOMeTpudeckas GopMbl 3amucu
KOMIUIEKCHOT'O YHClIa

75

ApudmeTrueckre oneparuu ¢
KOMILIEKCHBIMU YHCIIaAMH

76

ApudmeTrueckre ornepauu ¢
KOMIIJIEKCHBIMU Y CJIAMH

77

I/I3o6pa>KeHHe KOMIIIICKCHBIX YHMCCJI Ha
KOOpHHHaTHOﬁ IIIIOCKOCTH

78

N300paskeHne KOMIUIEKCHBIX Y CEN Ha
KOOPIMHATHOM MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMILJIEKCHOT'O Ynciia

80

®opmyna Myaspa. Kopau n-oii crenenu
U3 KOMIIJIEKCHOTO YKclia

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YMCCJI AJIA




penreHust GU3NIECKUX U TEOMETPUIECKHUX
3a1a4

KonrtponeHas pabora: "KommiekcHbie

82 |
qucIa

83 HatypanbHble U 11enble uncia

84 HatypanbHble U 1enble yncia

85 [IpumeHeHue NpU3HAKOB J1ETMMOCTH
LEJIBIX YACET

86 [TpumeHeHne TpU3HAKOB JIETUMOCTH
LENTBIX YUCETT

87 [IpumeneHue NpU3HAKOB EIMMOCTH
nensix gucen: HOJl u HOK

88 [TpuMeHeHn e TPU3HAKOB JICTMMOCTH
nenbeix yucen: HOJl u HOK

89 [TpumeHeHne Npu3HAKOB JIETMMOCTH
HEJTBIX YUCEI: OCTATKU MO MOJYITIO

90 [IpumeHeHue NpU3HAKOB JETMMOCTH
LEJTBIX YUCEN: OCTATKU MO MOJYJIIO
[TpumeHeHne TpU3HAKOB JIETMMOCTH

91 LEeNTBIX YHCEN: aNropuT™ EBkiuaa s
pElIeHHS 3a1a4 B IIEJIBIX YHCIIaxX

92 KonTponbHas pabora: "Teopus 1enbix
yucen"
CucremMa u COBOKYITHOCTh YPaBHEHUH.

93 PaBHOCHITBHBIE CHCTEMBI U CHCTEMBI-
CIIEJICTBHS

94 CucreMa U COBOKYIMHOCTb YPaBHEHUM.

PaBHOCHUILHBIC CHCTEMBI M CHCTEMBI-




CICOACTBUA

95 OCHOBHBIE METO/BI PELIEHHS CUCTEM U
COBOKYIHOCTEH pallMOHAJIbHBIX YPaBHEHUU

OCHOBHBIE METO/IbI PELICHUSI CHCTEM H
96 COBOKYITHOCTEW MppaIlMOHAIIbHBIX
YpaBHEHUI

OCHOBHBIE METOIbI PEIICHUS CUCTEM U
97 COBOKYIHOCTEMN MOKa3aTeIbHBIX
YpaBHEHHUI

OcHOBHEIE METOJbI PCHICHUA CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpPaBHEHHI

OCHOBHBIE METOBI PELICHHS CUCTEM U
99 COBOKYITHOCTEH JIOrapu(hMu4ecKuX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHHS CHCTEM U
100 COBOKYITHOCTEH JIorapu(pMu4ecKux
YpaBHEHHM

IIpumeHeHue CUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a/1ay U 3a/1a4 U3

101 pa3IMYHBIX 00JIACTEH HAYKU M pealibHOM
’KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJbTaToB

IIpumeHeHue cucTeM K peleHuro
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IMYHBIX 00JACTEH HAYKU U pealibHOM
KU3HU, UHTEPIIPETAIHS TOTYYEHHBIX
pe3yJIbTaToB




IIpumeHeHne HEPaBEHCTB K PELICHUIO
MaTeMaTUYECKUX 3aJay U 3a7a4 U3

103 pa3IMYHBIX O0NacTeil HAYKH U peaabHOU
YKU3HU, MHTEPIIPETaLUs OTyYEHHBIX
pe3yJIbTaTOB
KonTponbHas padora: "Cucremsl

104 paloHaNbHBIX, UPPALIHOHATBHBIX
MI0Ka3aTeNbHbIX U JIOrapu(HPMHUUECKUX
ypaBHEHU"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu

106 ParronanbHble HEpaBeHCTBA C
napameTpamu

107 PannonanbHbIe CHCTEMBI C TApaMeTpaMu

108 WppanmoHanbHbIe ypaBHEHHUS,
HEpaBEHCTBA C MMapaMeTpaMu

109 WppanoHaabHble CUCTEMBI C
napaMeTpaMu

110 IToka3aTenbHbIE YpaBHEHMSI, HEPABEHCTBA C
napameTpamu

111 IToka3aTenbHbIE CUCTEMBI C IApaMeTpaMu

112 Jlorapudmuyeckue ypaBHEHHU,
HEepaBEHCTBA C NapaMeTpaMu

113 Jlorapumuuecknue CuCTeMBbI ¢
napaMerpaMu

114 TpuroHomerpuueckue ypaBHEHUs C
napameTpamu

115 TpuroHomerpruyeckre HepaBeHCTBa C

napaMeTpaMu




116

TpUroHOMETPUYECKHUE CUCTEMBI C
napaMeTpaMu

117

[TocTtpoenue u uccienoBanue
MaTeMaTUYECKUX MOJelel peabHbIX
CUTYallMi C TIOMOIIBI YPABHEHHH C
napameTpaMu

118

[TocTpoenue u uccienoBaHue
MaTEMaTUYECKUX MOZEIIeN peaabHbIX
CUTYalMil C IOMOLIBIO CUCTEM YPaBHEHUN
C napameTpamMu

119

[TocTpoenue u uccienoBaHue
MaTeMaTHYECKUX MOJIeJIel peasibHbIX
CUTYaIMi C TOMOILbIO CUCTEM YpaBHEHUM
C mapameTpaMu

120

KonrtponeHas pabora: "3agaun ¢
napameTpaMu"

121

[ToBTOpeHue, o0odIIEHNE,
cucTemMaTu3anus 3HaHui: "YpaBHeHusa"

122

[ToBTOpenue, 06o0IICHNE,
cucTeMaru3anus 3HaHui: "Y paBHeHUs"

123

[ToBTOpEHue, 0000IICHHE,
CHUCTEMaTHU3aIMs 3HaHWH: Y paBHEHUS.
Cucrembl ypaBHEeHUM"

124

[ToBTOpenue, 0000IICHNE,
cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 0000IICHHE,
cucremaTtu3auus 3Hanuii: "HepaBencrsa"

126

[ToBTOpenue, 0600MIICHNHE,




cuctemaTtu3anus 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0000IICHHE,

127 cuctematu3anus 3Hanuil: "[IpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

128 cucremaTtuzauus 3Hanuii: "IlpousBogHas u 1
e€ npuMeHeHue"
[ToBTOpeHue, 0000IICHHE,

129 cucremaTtusanus 3Hanuii: "TIpousBogHas u 1
e€ nmpuMeHeHue"
[ToBTOpenue, 00006IICHNME,

130 cucremMaru3anus 3HaHuit: "MaTerpan u ero 1
npumMeHenue"

131 [ToBTOpeHue, 0000IICHHE, 1
cucrtemaTu3anus 3HaHui: "OyHkiyun"

132 [ToBTOpeHue, 0600IICHKE, 1
cuctemaTtu3anus 3Hanuil: "OyHkuun"

133 [ToBTOpeHue, 00o0IICHNE, 1
cucTemMaTu3anus 3Hanuil: "Oynxuun"

134 Htorosas KOHTpoJbHas paboTa

135 Hrorosasi KOHTpOJIbHAS paboTa

136 [ToBTOpenue, 0000IICHNE, 1
cHCTEeMaTH3aIus 3HAaHUH

OBLIEE KOJIMYECTBO HACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






