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IHHOACHUTEJIBHASA 3AIIMCKA

Y4ebHblll Kypc «AnreOpa W Hadajga MAaTEeMATHYECKOTO aHAJIM3a» SBIACTCS
OIHMM W3 Hambojee 3HAYMMBIX B IpOrpaMMe CPEIHEro OO0IIero oO0pa3oBaHUA,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YYEHUS] BCEX €CTECTBEHHO-HAyYHBIX KYpPCOB, a C JPYroil CTOpOHBI, (popMUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBIIIJICHUE 00yYaroluXcsi Ha YpOBHE, HEOOXOAMMOM
JUTsI OCBOSHUS MH(OpMATUKH, 0OIIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH U JPYTHX
IUCIMIUTMH. B paMkax AaHHOrO yueOHOro Kypca oOydarommecs OBJa/I€BalOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyJIupyeT CBOU
JTOCTHXKEHHUS B MaTeMaTH4eCKoi opme.

Y4eOnpIli Kypc anreOpsl M HaYaJl MAaTEMAaTHYECKOTO aHAIHM3a 3aKjaJIbIBacT
OCHOBY I YCIICLIHOIO OBJIAJCHUSI 3aKOHaMu (DU3UKH, XHUMHUH, OWUOJIOTHH,
MMOHMMAaHUSI OCHOBHBIX TEHACHIIUNA Pa3BUTHUSI S)KOHOMUKH U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX IHHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIOJIb30BaTh WX JUIs JaldbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XU3HU. B TO xe BpeMs OBlaJieHHEe aOCTPAKTHBIMU M JIOTUYECKU
CTPOTUMH KOHCTPYKUMSIMU anreOpbl M MaTeMaTHYECKOro aHajliu3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKAa3bIBATh
YTBEPAKIACHUSA C MOMOUIBI0O MHAYKIUU U PACCyXIaTh NE€IYKTUBHO, UCIOJIb30BAThH
000011IeHNe W KOHKpETU3alHio, a0CTparupoBaHUWE M aHAJIOTHIO, (QOpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHHE.

B xone u3yueHus yueOHOro kypca «Anredpa M Hayajga MaTeMaTHUYECKOIrO
aHaiau3a» 00ydYaroluecs MOJy4Yar0oT HOBBIM OMBIT PElIEHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITENIbHOTO MOCTPOEHUSI MAaTEMATHUYECKUX MOJENEH peallbHbIX CHUTYallHil,
UMHTEpIIpETalluk  TMOJYYEHHBIX  pEelIeHUW, 3HAKOMSTCS C  MpPUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B TIPUPOJIE, HAYKe U HUCKYCCTBE, C
BBIJJAIOIIMMUCS MATEMATUHYECKUMU OTKPBITUSIMUA U UX aBTOPAMH.

VY4eOHblli Kypc 00J1aJJa€T 3HAYUTEIBHBIM BOCHHUTATEIIBHBIM TOTEHITUATIOM,
KOTOpPBIN peanu3yeTcs Kak 4depe3 Y4YeOHBbId Marepuan, CIOoCOOCTBYIOMIUN
(GbOpMHPOBAHMIO HAYYHOTO MHPOBO33PEHHS, TaK M d4epe3 creuuduky ydeOHOMH
NEATEeIbHOCTH, TpeOylomeld MNpOAOKUTEIbHON KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOSITEJIbHOCTHU, AKKypaTHOCTH UM  OTBETCTBEHHOCTH 3a IOJYYCHHBIN
pe3yibTar.

B ocHoBe wmetonmuku oOydeHHs anreOpe W HayvajgaM MaTeMaTU4eCKOro
aHaIM3a JCKUT JeATeIbHOCTHBINA TPUHITUI O0yYCHHUS.

B crpykType yueOHOro Kypca «Anrebpa M Hayajia MaTeMaTHYeCKOro
aHaM3a» BBIICJICHBI CIEAYIOUIME COAEpKAaTeNbHO-METOANYEeCKHe TuHun: «Hucna
Y BbIUKCIICHU», « DyHKIMK U Tpadukmny», « YpaBHEHUS U HEpaBeHCTBay», «Havama
MaTeMaTUYECKOro aHalin3a», «MHOXEeCTBa U JIOruKa». Bce oCHOBHbIE



COJIEPKATEIbHO-METOANYECKHE JHUHUHM H3Y4aroTCsl HAa MPOTSHKEHUH JBYX JIET
0o0yueHHUsI Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
JIpyT Apyra W MOCTENEHHO HACHIMAACh HOBBIMU TEMaMH W pasjenaMu. [laHHBIH
y4eOHBbII KypC SBIIIETCS MHTETPATUBHBIM, IIOCKOJBKY OOBEIUHSAET B celde
coliepKaHUE HECKOJbKMX MaTeMaTHYeCKUX JAMCIMIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MaTEeMaTUYECKUI aHaIu3, TEOPUS MHOXKECTB, MaTeMaTHYecKas
noruka u apyrue. Ilo Mepe Toro kak oOydarommecs OBJaJAEBalOT BCE Oolee
MIMPOKUM MATEMATHYECKUM ammnapaTtoM, Y HUX MOCJIEeI0BATEIbHO (OPMUPYETCS U
COBEPILIEHCTBYETCS yMEHHUE CTPOUTh MATEMaTUYECKyl0 MOJENb peaJbHOU
CUTYyallu, MPUMEHSATh 3HAHUS, TIOJyYEHHbIC MIPU MU3yUYEeHUH Y4eOHOro Kypca, s
PEIICHUsI CaMOCTOSITENFHO C(HOPMYIHMPOBAHHONW MaTeMaTUYECKOM 3a/1auH, a 3aTeM
HMHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOoAMYECKass JTUHUSA «YHuCna ¥ BBIUMCICHUS» 3aBEPILACT
(opMUpOBaHKE HABBIKOB MCIOJb30BaHUS JAEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero odpazoanus. Ha ypoBHe cpeaHero o0iero
oOpa3zoBaHusi oco0oe BHHUMaHHE ynenserca  (OPMHPOBAHUIO  HABBIKOB
palOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOIIMX B CE0Sl MCIONb30BAHUE PA3IUYHBIX
¢opM 3amucu 4YHclla, YMEHUE JeNlaTh NPUKUAKY, BBIIOJHATh HPUOIMKEHHBIC
BBIUMCJICHUSI, OLIEHUBATh YMCJIOBBIC BBIpAXKEHUS, paboTaTh C MaTeMaTHYECKHUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOYyYaIOIUMCS MHOXXECTBA HATYpaJIbHBIX, LEJbIX,
palioOHaIbHBIX W JICHCTBUTENBHBIX  YHCET  JOMOJHAIOTCS ~ MHOKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakJoM U3 53THUX MHOXECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(uueckue 3aJayd U OIlepaluu: JAeJIeHUuEe Halelo,
OTIEPUPOBAHUE OCTATKAMU HAa MHOXKECTBE IIENBIX YHCEe, OCOOBbIe CBOWCTBA
paIoHaJIbHBIX M UPPAIMOHATBHBIX YHCET, apu(PMEeTUIECKue Omepalum, a TaKxKe
W3BIICYCHUE KOPHS HATYpPaJIbHOM CTENEHW HAa MHOXXECTBE KOMIUICKCHBIX YHCEIl.
bnarogapss mocrnenoBaTebHOMY pACHIMPEHUIO Kpyra HCIOJIb3YEMbIX YHCENT U
3HaKOMCTBY C BO3MOKHOCTSIMM MX NMPHUMEHEHUsS JJIsl pelICHUs Pa3InyHbIX 3a/1ad
dbopMupyeTcsi mpeacTaBIeHUe O €IWHCTBE MAaTEeMAaTHKH KaK HAayKd U €€ poyd B
MOCTPOCHUN MOJIETIEH peanrbHOr0 MHpa, HMIUPOKO HUCTOIB3YIOTCS 000O0IIeHHEe H
KOHKpETH3aLusl.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pPEATU3YETCs Ha MPOTSHKEHUH BCETO
oOydeHusi Ha YpPOBHE CpEeAHEro ooOmero oOpa3oBaHMs, MOCKOJIBKY B KaKIOM
pasnene IlporpaMMbl NpeaycCMOTPEHO pEIIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynbrare oOydJarmuecs OBJIAIEBAIOT PA3UYHBIMU METOJAMHU  PEIICHUS
paloOHaIbHBIX, HUPPAIMOHATBHBIX, TMOKA3aTeNbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB M CHUCTEM, a Takxke 3ajad,
cojepkaux mapameTpbl. [lomydyeHHble YMEHHS IIHPOKO HCIOIB3YIOTCS MpH
UCCIIeIOBaHUH (YHKIII C MOMOIIBI0 MPOW3BOJAHOM, IPHU PEIICHUH TPUKIATHBIX



3aja4 U 3a]a4 Ha HaXOKJIeHHWE HauOONbIINX U HAMMEHbBIINX 3HAYECHUN (YHKIUH.
JlanHas copepikaTtenbHas IMHUS BKIIOYAeT B ce0s Takke (hOpMUPOBAHHE YMEHHIMA
BBIMIOJIHATh ~ pacy€Thl 1Mo  ¢dopMmyiaM, NpeoOpa3oBaHUs  palMOHAIbHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAXKECHUH, a TAKKE BBIPAKEHHUIA,
coliepKallMX CcTeneHu U jorapudmel. braromaps u3ydeHuio anreOpanyeckoro
Marepuana IMPOMCXOAMT  JalbHEWIlee  pa3BUTHE  AJITOPUTMUYECKOTO  H
abCTPaKkTHOTO MBINUICHUS OO0y4Yaromuxcsi, (OPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxJieHudd, paboTbl C  CHUMBOJIbHBIMH  (GOpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEW B BHJIE PABEHCTB M HEpaBEHCTB. AureOpa
npemiaracT A(PGEKTHBHBIE HWHCTPYMEHTHI [JIJII  PEIICHHWS] TMPAKTHYECKUX W
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
A3bIKA HAYKH.

ConepxxarenpHo-MeTou4eckas JiMHUS «DyHKIIMU U TpaduKu» TECHO
neperieTaeTca ¢ JAPYTMMH JIMHUSIMU y4€OHOTO Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 33JaET MOCIIEIOBATEIBHOCTh U3yUYEeHU MaTepuana. M3yuenue creneHHou,
MOKa3aTeIbHOM, JOTapU(PMUYECKON U TPUTOHOMETPUUECKUX (PYHKIMH, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUU NJIsl pelIeHUs 3aJad U3 JPYTruxX y4eOHbIX
IPEAMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATHUYECKUM AHAIH30M,
TaKk U C pelIeHUEM YpaBHEHHM W HepaBeHCTB. [Ipu sTom Oo0sbIIOe BHUMAaHHE
yaensercss (pOpMUPOBAHUIO YMEHHS BbIpaXaThb (GOpMyJIamMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEJIIMYMHAMH, MCCIEIOBAaTh MOJyYeHHbIE (YHKIMH, CTPOUTHh HX
rpaduku. Matepuain 3Tol cojepKaTeIbHON JIMHUK HalleJIeH Ha Pa3BUTUE YMEHHM
U HaBBIKOB, IIO3BOJISIFOIIMX BbIpAXaTh 3aBUCUMOCTH MEXIY BEJIWYMHAMHU B
paznuuHoi (opMme: aHaTUTUUYECKOoM, rpaduueckol u ciaoBecHOM. Ero usydenue
CIOCOOCTBYET PpPA3BUTHUIO AITOPUTMHUYECKOTO MBIIUICHHS, CIOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AIINH, UCTI0JIb30BAHUIO aHAJIOTHiA.

ConepxarenpHas auHug «Hayana mareMaTHYecKOro aHalin3a» IO3BOJISET
CYIIECTBEHHO PACIHIMPHUTH KPYT KaK MaTEMaTUYECKUX, TaK U MPUKIAIHBIX 3a7a4,
JOCTYIHBIX 00yYaroluMCcs, TaK KaK y HHUX MOSIBJISIETCS BO3MOXHOCTb CTPOMTH
rpa@uKy  CIOXHBIX (DYHKIMI, ONpENeNnsTh WX HauOOJbLIIME W HAUMEHbBIIHE
3HAYEHUS, BBIYUCIATH TUIOMAAN (GUTYP U OOBEMBI TeNl, HAXOAUTh CKOPOCTH H
yCKOpeHHsi mpoueccoB. JlaHHas cojaepsKaTelibHash JIMHUSL OTKPBIBAET HOBBIC
BO3MOKHOCTH TMOCTPOCHHUSI MAaTeMaTUYECKUX MOJENIEH peaabHbIX CHUTYaIlHi,
NO3BOJISIET HAXOJUTh HaWJIydlllee pEeUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-PKOHOMHYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMHU MaT€MaTHUY€CKOIrO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO aAOCTPAKTHOTO, (HOPMATBHO-TIOTUYECKOTO W
KPEaTUBHOTO MBINUICHUS, (OPMHUPOBAHUIO YMEHHMI pAaCIlO3HABATh MPOSBIICHUS
3aKOHOB MaT€MAaTHKH B HayKe, TEXHUKE W HCKyccTBe. OOydaroniyecs: y3HaroT O



BBIJIAIONIUXCSL PE3ybTaTaX, IMOJYYEHHBIX B XOJE Pa3BUTHUS MaTEMaTUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

ConepxarenbHO-MeTOAUYeCKas JIMHUA «MHOXKECTBA U JIOTUKA» BKIIIOYAET B
ceOs DJIEMEHTHl TEOPUM MHOXECTB W MATeMAaTHUECKOW JIOTUKH. TeopeThko-
MHO>KECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHOW MaTeMaTHKU
U TpeasiaraloT HauOoJiee YHUBEPCAIbHBIN S3bIK, OOBEAMHSIONIMN BCE pPa3/ieiibl
MaTEeMaTUKH M €€ TMPUIOKEHUN, OHHM CBS3BIBAIOT pa3Hble MAaTEeMAaTHYECKHE
JUCHUIUIMHBL U WX TPUIOKEHUsT B enuHoe 1enoe. [losTomy BaXXHO JAaTh
BO3MOKHOCTh 00yYarmieMycsi IMOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOM MaTeMaTUKH U UCIOJIb30BaTh €r0 JIsl BHIPAKEHHUSI CBOMX MBICIIEH.
Jpyrum BaXXHbIM TMPU3HAKOM MAaTEMAaTUKU KaK HayKd CIEIyeT NpU3HaTh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBaHMN U CJEAOBaHUE OMNpPEACIECHHBIM
MpaBWJiaM  TIOCTPOCHMS  JOKa3aTeJIbCTB.  3HAKOMCTBO €  DJIEMEHTaMu
MaTeMaTUYECKOM JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4Jaronmxcsi, T03BOJISIET UM CTPOUTH CBOU PACCYXICHHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yuebHoM Kypce «AnreOpa u Hayajga MaTEeMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATHYECKOTO MOJICTUPOBAHUS, KOTOPHIE IMPU3BAHbI
CIOCOOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJEJIEH peabHbIX
CUTyallMii, HCCIEOBaHUS HITHUX MOJEJIECH C IOMOIIbIO ammapara aireOopbl H
MaTEMaTUYECKOrO aHalin3a, MHTEPIIpPETAIlld MOJIYYCHHBIX pPE3yJIbTaToB. Takue
3a/1aHus BIUIETEHBI B KaXKIbI U3 Pa3/iesIOB MPOTPaMMbI, OCKOJIBKY BECh MaTepuall
y4eOHOTO Kypca MIMPOKO MCMOJIB3YETCS Uil pelleHus] MpUKIaaHbiX 3anad. [lpu
pelieHud  peajbHbIX  MPAKTUYECKUX  3a7ady  oOydaroliuecss  pa3BUBAIOT
HAOJIIOIaTeNIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000maTh M  KOHKPETU3UPOBATh  MPOOJIEMY.
JlestenbHOCTh TIO (OPMUPOBAHUIO HABBIKOB PEIICHUS] TPUKIAIHBIX 3a/1ad
OpraHU3yeTCs B MPOILIECCEe U3YUEHUs BCEX TeM yueOHOro Kypca «Anredpa u Hauasa
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusydenne ydeOHOTO Kypca «Auredpa M Hayajga MaTeMaTHYeCKOro
aHanuza» oTBoauTcs 272 vaca: B 10 ximacce — 136 gacoB (4 daca B Henento), B 11
kiacce — 136 JacoB (4 yaca B HEZICIIO).



COILEPKAHUE OBYYEHMUSA
10 KJTACC

Yucaa v BbIYUCTICHUSA
Pannonanbsabie yncia. OObBIKHOBEHHBIE U IECATUYHBIE JPOOH, MPOIEHTHI,

OeckoHeuHble nepuoanyeckue apodu. [Ipumenenue npoOeit U MPOLEHTOB IS

pelIeHus MPUKIIAIHBIX 33144 U3 Pa3JIMYHbIX OTPACiIel 3HAHUN U PEAIbHOM KU3HU.

JlerictBuTenpHble  yucna. PanuoHanbHblE W UPPALMOHAIBHBIE  YMCIIA.
Apudmernueckre  omepalMM € JICUCTBUTENIBHBIMU  4YHMclIaMd.  MoJyib
JEUCTBUTEIHLHOTO YKCIa U ero cBoMcTBa. [IpuOnmkE€HHbIE BHIYMCICHUS, TIPaBUIIa
OKPYTJICHHUSI, IPUKUIKA U OLICHKA PE3YJIbTaTa BbIYNCICHHM.

Crenenp ¢ uensiM nokaszatesneM. buHom HeroortoHa. Hcnosb3oBanue
HOIXOAIIEH POPMBI 3alMCH IEUCTBUTENBHBIX YNUCEN AJISl PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

ApudmeTruecknuil KOpeHb HaTypaJIbHOW CTEIIEHU U €r0 CBOMCTBA.

Crenesp C panuMOHAIBHBIM ITOKa3aTeieM M €€ CBOWCTBA, CTEIEHb C
JNEHUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uncna. CpoiicTBa jorapudma. JlecaTnynble U HaTypaJlbHbIE
JorapuQMmBbl.

CuHyC, KOCUHYC, TAHT€HC, KOTAaHT'€HC YUCIIOBOIO apryMeHTa. ApKCHHYC,
APKKOCUHYC U apKTaHI'€HC YUCIIOBOTO apr'yMEHTa.

YpaBHeHMs M HEPABEHCTBA

ToxnaecTBa © TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHeHMs. PaBHOCUIIBHBIE YpaBHEHUS M YypaBHEHMsA-CIeACTBUs. HepaBeHCTBO,
pelLIeHne HEPAaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS LEJIBIX U JPOOHO-pAllMOHATBHBIX YPABHEHHUN U
HEpPABEHCTB. MHOTOYIEHB OT OJHOM IEpEeMEHHOM. [leneHne MHOrousjeHa Ha
MHOIOWIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LENbIMU
kod(ppunmrentamu. Teopema Buera.

[IpeoOpazoBaHUs YUCIOBBIX BBIPAXKEHUI, COIEPKAIIMX CTENEH! U KOPHHU.

WppannonanbHbie ypaBHEHUS. OcHOBHBIE METOBI peleHus
MppanOHAIbHbIX YPAaBHEHUM.

IToka3zaTenbHble ypaBHEHUS. OCHOBHBIE METObI PEIICHUS MOKAa3aTEIbHBIX
YPaBHECHHUH.

[IpeoOpazoBaHue BbIpa)KeHUN, COAEPKALIUX JOTapru(MBbI.

Jlorapupmuueckue YpaBHEHUS. OcHOBHBIE METO/BI peueHus
Jorapu(pMHUUECKUX YpaBHEHHI.

OcHoBHBIE TPUTOHOMETPHUUECKHUE dbopMy b [TpeobpazoBanue
TPUTOHOMETPUYECKUX BbIPAKECHUM. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHUM.



Pemienne cucreM NMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUH. OnpenenuTenb MaTpUIlbl 2X2, €ro TreoOMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCICHUE €0 3HAYCHHsI, IPUMEHEHUE OINPEACIIUTENS I PEIlCHUs
CUCTEMBI JIMHEWHBIX YpaBHEHMI. PelleHne NpUKIagHBIX 3a7a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHHH. MccnenoBaHue TNOCTPOCHHOW MOJENIH €
MTOMOILBIO MATPHIL U ONPEIETUTENECH.

[TocTtpoenne maTreMaTUYECKUX MOJENEN PEANbHOM CHUTyallMd C MOMOIIBIO
YPaBHEHUN M HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 337a4 W 33Ja4 M3 pa3InyHbIX 00JacTeil HayKu M peanbHOU
KHU3HU.

DOYyHKIUMU U TPaPUKHU

OyHKIMA, crnocoObl 3agaHuss (QyHKUMU. B3anmHO oOpaTHbIe (YHKLHH.
Komnosumms ¢ynkuuid. I'paduk  ¢QyHKIuMU. DneMeHTapHble peoOpa3oBaHUs
rpa@uKoB (QyHKIHA.

OO6nacth onpeneneHuss U MHOXKECTBO 3HaueHH QyHkuuu. Hynu ¢yHKuuu.
[TpoMexyTku 3HaKonocTossHCTBA. YEéTHbIE U Heu€THbIE (pyHKUMU. [lepuonuueckue
¢ynkuuu. IIpoMexyTkn MOHOTOHHOCTH (YHKUHUHA. MakCUMyMbl U MUHUMYMBbI
dbyukiuu. Hanbonbiiee 1 HauMeHbllee 3HaueHus GyHKIIMU Ha TPOMEXKYTKE.

JIuneliHas, KBajapaTH4yHas U JApOOHO-JIMHEHHas (QYHKIUH. DJIEMEHTapHOE
HCCIIEJOBAaHUE U TIOCTPOEHUE UX I'paUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LEJbIM NOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa M TpaduK KOpPHS N-O CTENEHM Kak (PYyHKUUU OOpaTHOM
CTENIEHU C HATYpaJbHBIM [TOKA3aTEIIEM.

[TokazaTenbHas U Jnorapugmuyeckas (QyHKIMH, UX CBOMCTBA M TpaduKu.
Hcnons3oBanue rpadukoB PyHKIUHI 1715 peIIEHUS] ypaBHEHUIA.

TpuroHomerpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUYECKHUX
(YHKIMI1 YUCIOBOTO apryMEeHTa.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEAJIBHBIX MpOLECCaX W SBICHUSIX.
['paduiku peanbHBIX 3aBUCUMOCTEM.

Hayajia MaTeMaTH4€CKOI0 aHAJIN3A

ITocimenoBaTenbHOCTH, CHOCOOBI 3aJaHMs IIOC/IEIOBATEIbHOCTEH. MeTon
MaTEMaTUYECKOM  WMHAYKUMHA.  MOHOTOHHBIE U OTrpaHUYEHHBIE
nocJjieqoBaTeNbHOCTA. VcTOpUsl BOSHMKHOBEHHSI MATEMAaTHUYECKOTO aHaliM3a Kak
aHaJIn3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTprueckas nporpeccud. beckoneuno yObIBaromias
reoMerpuueckas nporpeccusi. CyMma O€CKOHEYHO YOBIBaroOIIEel reoMeTpUUecKOn
IIPOrpeCcCui. JINHENHBIN U SKCIIOHEHIIMANBHBINA pocT. Huciio e. DopMylia CIOKHBIX
npoueHToB. Mcnonb3oBaHWe MPOTPECCHMU JUIsl  PEIIeHUs peajbHbIX —3a7ad
MIPUKJIAAHOTO XapakTepa.



HenpepeiBHble (QyHKIMM W HX CBOWCTBAa. TOYKM pa3pbiBa. ACHMITOTEHI
rpaduxoB ¢ynkiuii. CBoicTBa (QyHKIMI HENpPEphIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUS HEpPaBEHCTB. l[IpuMeHEHHe CBOMCTB HENPEPBIBHBIX
(YHKIMI 15 perieHns 3a1ad.

ITepBas u BTOpas npousBojHble pyHKIMU. OnpeaeneHue, reOMETpUIECKU U
(¢u3nYecKuil CMBICI TPOU3BOAHON. YpaBHEHHUE KacaTeNbHOU K TpaduKy (yHKITHH.

IIpon3BogHBIE  3JIEMEHTAPHBIX (byHKIHIA. IIpousBoHas CYMMBI,
IPOU3BEJICHUS, YACTHOTO ¥ KOMITO3ULIMU (DYHKIIHI.

MHoKecTBa U JIOTHKA

MHOXeCcTBO, omnepanuu HaJ MHOXKECTBAMM M HMX CBOWCTBa. Jlnarpammsl
Olinepa—Benna. IlpuMeHeHHe TEOPETHUKO-MHOKECTBEHHOIO — amnmapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPHU PEIIEHUH 3a4a4 W3 JPYyTUX
y4eOHBIX MPEAMETOB.

Omnpenenenne, TeopeMa, CBOMCTBO MAaTeMaTHYECKOrOo OOBEKTA, CIEACTBHE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KJIACC

Yucia ¥ BbIYUCICHUSA

Hartypanbhbie u nensie yucna. [I[puMeHeHne MpU3HAKOB JETUMOCTH LIEJIBIX
yucesn, HauOosbiuii oOmuit nenurens (manee — HOJl) u HamMmeHnbiee oOiee
kpatHoe (manee — HOK), octaTkoB o Moayito, anroputMa EBkianaa asis penieHus
3a/1a4 B LENBIX YACIAX.

KommnekcHble uuncna. AnreOpaumdeckas M TpPUTOHOMETpUYecKas (HOpPMbI
3aMUCH KOMIUIEKCHOTO 4YHCia. Apu(METHYECKHE OIepaluud ¢ KOMILIEKCHBIMU
yucinamu. M3o00pakeHre KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn M3 KOMILUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YUCEI JJIs pelieHus: (PU3NUECKUX U TEOMETPUUECKUX 3ajau.

YpaBHeHMs M HEPABEHCTBA

CucremMa © COBOKYITHOCTh YpPaBHEHHMM M HEPABEHCTB. PaBHOCWIIBbHBIE
CUCTEMBI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0op  KOpHEl  TPUTOHOMETPUYECKMX  YPaBHEHUW C  [OMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuIeCKuX HEPABEHCTB.

OcCHOBHBIE METOJBl  PELICHHs] IOKA3aTeNbHBIX U  JIorapu(pMUYECKUX
HEPABEHCTB.

OcHOBHBIE METO/IbI PELIECHUSI UPPAIIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PELIEHUSI CUCTEM U COBOKYITHOCTEH palliOHAIbHBIX,
MPPALMOHATIBHBIX, IOKA3aTENbHBIX U JJOTapU(PMUUECKUX YpaBHEHUI.

VYpaBHEeHU, HEPABEHCTBA U CUCTEMBI C [TapaMeTpaMHu.



IIpumenenue  ypaBHEHUM, CHCTEM W HEPAaBEHCTB K  PEILICHHIO
MaTeMaTUYECKUX 337a4 W 33Ja4 M3 Pa3IMYHbIX O0JacTel HayKH U peanbHOU
KU3HH, NHTEPIPETALNS [IOJTYyUYECHHBIX PE3yJIbTaTOB.

DOYyHKIUMU U TPaQUKHU

I'paduk xommoszunmu QysHkmmii. ['eomerpuueckue o0pas3bl ypaBHEHUU U
HEPABEHCTB HAa KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpudeckue PyHKINN, UX CBOHCTBA U rPpaUKH.

['padmyeckue MeTOnBl pelleHHus ypaBHEHHH W HepaBeHCTB. I 'paduueckue
METO/IbI PELIECHNUS 3a/1a4 C IapaMETPaMHU.

Hcnonp3oBanue rpadukoB (GyHKUMH Ui HCCIENOBAHUS IPOLECCOB U
3aBHUCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NPHU PEIICHUH 3aJad U3 APYTUX Y4eOHBIX
PEIMETOB U PEANIBHON KU3HH.

Hayana maTeMaTH4eCKOro aHajJm3a

[IpuMeHeHre NMPOU3BOJHON K HMCCIEAOBAaHUIO (PYHKIMHA HA MOHOTOHHOCThH U
sKcTpeMyMbl.  HaxoxneHue  HamOOJbIIEr0o W HAaWMEHBIIET0  3HAYECHHH
HENpPepbIBHON (QYHKIIMH Ha OTPE3KeE.

IIpuMeHeHre NPOM3BOJHOM Uil HAXOXKICHHWS HAWIydllero pElIeHHs B
MPUKIAIHBIX 3a/Jadax, [JIs OINpPEACIEHUS CKOPOCTH M YCKOPEHHWs Ipolecca,
3a1aHHOTO (hOPMYJIOM WA TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBooOpa3Hbie
arieMeHTapHbIX QyHkuni. [IpaBuiia HaxoX1eHUs IEpBOOOPa3HBIX.

Wnrerpan. I'eomerpuueckuit CMBICII MHTErpaa. Brruncnenue
onpenenéHHoro uarerpaia mno ¢popmysie Herorona-JleiOuuna.

[IpumeHeHne uHTErpajsa A HAXOXKICHHUS IUIOMAAeH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKUX TEJL.

[Ipumepst pemenuit nuddepeHnnanbHbIX  ypaBHEHUH. MaremaTtnuueckoe
MOJEIIMPOBAHUE PEANbHBIX MPOLECCOB C MOMOIIbIO U epeHInanTbHbIX
YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHS VYUYEBHOI'O KVYPCA
«AJITEBPA " HAYAJIA MATEMATHNYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIM YPOBEHB) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakIaHCKOr0 BOCIIHTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUITMHM 00YJArOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4I€Ha  POCCHMCKOro  00IllecTBa,  NPEACTAaBICHHE O
MaTeMaTUYECKNX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBJICHUM,
IpoLeayp TpakJaHCKOro oOiiecTBa (BbIOOPHI, OMPOCHI W JAPYroe), YMEHHue
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMA HWHCTHUTYTAMHU B COOTBETCTBHM C WX
(GYHKIUSAMUA U HA3HAYCHUEM;

2) NaTPHOTHYECKOTO BOCTIHTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUJICHTUYHOCTU, YBAKECHHS K
IPOILIOMY M HACTOSIIEMY POCCHIICKOW MAaT€MaTHKH, [IEHHOCTHOE OTHOILICHHE K
JTOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMAaTHYECKOW IIKOJIBI,
WCTIOJB30BAaHUE OATHUX JOCTHKEHUM B JPYTMX HayKaX, TEXHOJOTrusX, cdepax
SKOHOMUKHY;

3) TyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHUS:

OCO3HAaHHWE JAYXOBHBIX LIEHHOCTEN POCCUICKOro Hapoaa, COPMUPOBAHHOCTb
HPABCTBEHHOI'O CO3HAHMUSI, dTUUECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTHKEHUW HAayKH U JIeSITEIBHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIErO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUSI:

ACTETUYECKOE OTHOIIEHWE K MUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/a4, PEHICHUH, pacCy ACHUIN, BOCHIPUUMYHUBOCTD
K MaTeMaTUYECKUM acTeKTaM Pa3IuvHbIX BUIOB UCKYCCTBA;

5) pu3nuecKoro BOCIUMTAHUS:

c(hOPMHUPOBAHHOCTh yMEHUS TMPUMEHATH MaTeMaTHYECKUE 3HAHHUS B
MHTepecax 3710pOBOT0 U 0€30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOE OTHOLIEHHUE K
CBOEMY 37I0POBBIO (370pOBOE THUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUNA U
OTJIbIXa, peryJisipHas (pu3nyeckas aKTUBHOCTD), (DU3NUECKOE COBEPILICHCTBOBAHHE
IIPU 3aHITHUSX CIIOPTUBHO-03/I0POBUTEIHHOM IESITEILHOCTHIO;

6) TPy10BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH TPYIOJIOOUS, HHTEpPEC K
pasnuuHbiM  chepaMm  MPOPECCHOHAITBHOW  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUJIOKECHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIA BBHIOOD
Oynyieit mpodeccun 1 pean30BbIBATh COOCTBEHHBIC JKU3HEHHBIEC T1JIaHBI,



TOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYecKoMy  OOpa3oOBaHUIO U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MaTeMaTHYECKON HAIPaBICHHOCTH;

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS

c(OPMUPOBAHHOCTh  AKOJIOTMYECKON  KYJbTYpHl, TOHHUMAaHHE BIHSIHUS
COLIMAJIBHO-?)KOHOMHYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON M COLUATIBHOU
Cpelbl, OCO3HAHHE TTI00aIBHOTO XapakTepa KOJOTHYECKUX MPoOIeM, OpUEHTALIHS
HAa TPUMEHEHHE MAaTeMAaTHYEeCKUX 3HAHWM [JIs pelieHus 3aaad B 001acTH
OKpY>Kalollled Cpelbl, IUIAHUPOBAHUE IIOCTYIIKOB M OIEHKH HX BO3MOXHBIX
MTOCJIEICTBUI JIJIsl OKPYKAIOLIEH CPEeJIbl;

8) HeHHOCTH HAYYHOT0 MO3HAHMA:

c()OPMHUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKd W  OOUIECTBEHHOM  MPAaKTUKHA, TOHHUMaHHUE
MaTeMaTUYeCKOM HAayKH KakK c(epbl 4YeIOBEYECKON IEeATENbHOCTH, 3TalloOB €€
pa3BUTHSL M 3HAYUMOCTH JUISl Pa3BUTUA I[MBWIW3ALMU, OBJIAJICHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYECKON KyJIbTypoll KaK CpEICTBOM IIO3HAHUS MHDA,
TOTOBHOCTh OCYIIECTBIIATh IPOEKTHYID M HCCIEN0BATEIbCKYIO JEATEIbHOCTD
WHJIUBUAYAJIBHO U B TPYIIIE.

METANPEIMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS

ba3oBble Jornyeckue 1eicTBUA:

BBISBJISITh M XapaKTepU30BaTh CYIICCTBEHHbIC MPU3HAKA MaTEMAaTHYECKUX
OOBEKTOB, TIOHSATUM, OTHOIICHUW MEXKIYy TMOHATUIMH, (OPMYJIUPOBATH
ompe/eeHs] MOHATHM, YCTAaHABINBATh CYIIECTBEHHBIN MPHU3HAK KJIACCU(PUKAIIUH,
OCHOBaHMS /711 0000IICHUS M CPABHEHHM S, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (QOpMyIHpoBaTh M  OPEeoOpa3oBbIBATh  CYXACHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHbIE;

BBISIBJIATH MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U MTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOJMIOJCHUSX U YTBEPKICHUSX, MpeajaraTb KpUTEPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

JieNaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIyKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUCHHUI, YMO3aKIIIOUCHU 110 aHAJIOTHUH;

IIPOBOJIMTH CAMOCTOATENIBHO J10KA3aTENbCTBA MATEMATHUYECKNX YTBEPKIACHUN
(TIpsiMbIe U OT IPOTUBHOTO), BHICTPAUBATh apryMEHTAIIUIO, TPUBOUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BHIBOJIBI;

BBIOMpPATh CHOCOO pemieHus ydeOHOW 3amadyn (CpaBHUBATh HECKOJBKO
BapUAHTOB  pEIIEHHUSA, BbIOMpaTh Haubonee MOAXOMAUMH C  Yy4ETOM
CaMOCTOSITEJIbHO BbIIEJIEHHBIX KPUTEPHUEB).



Ba3oBble ucciaenoBarejbCKHe JeMCTBUSA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIEAOBATEIIbCKUNA HMHCTPYMEHT IO3HAHMS,
GopMynupoBaTh  BOMPOCH,  (PUKCHpYIOIIME  OPOTHUBOpEUHe,  Mpodiemy,
yCTaHaBJIMBaTh MCKOMOE U JaHHOE, (pOopMUpOBaTh TUIIOTE3Y, apTryMEHTHPOBATH
CBOIO MO3ULIUI0, MHCHHUE;

MIPOBOJIUTH CaMOCTOSITENIBHO CIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEI0BAHNE
M0 YCTaHOBJICHHIO OCOOCHHOCTEN MaTeMaTH4ecKoro 00beKTa, SBICHUS, MpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIIECCAMU;

CaMOCTOSATENbHO (OPMYIMPOBATH OOOOIIEHUS U BBIBOJABI MO pe3yJbTaTaM
IPOBEIEHHOTO  HAOJIOJIEHUs, UCCIIEIOBaHMS, OLICHUBAaTh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOLECCa, a TAaKXKE BbIIBUIATh
MIPEOJIOKEHUSI O €TO Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

BBISIBIISIT ACPUIMTH MH(DOpPMAIIMKU, TaHHBIX, HEOOXOAUMBIX JJiIsi OTBETa Ha
BOIIPOC U JUIsl pELICHUS 3a/1a4u;

BBIOMpaTh UHPOPMAIUIO U3 UCTOYHUKOB PA3TUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HWHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BHJIOB U
dbopm npeacTaBiIeHUS;

CTPYKTYypHUpOBaTh MH(OpMAINIO, MPEICTABISAThL €€ B pa3uyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaJIEKHOCTh uHbopMaIuu 1o CaMOCTOSITEIILHO
c(hopMyIMPOBaAaHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBepPCcAJIbHbIE yUeOHbIEe J1eiicTBUA

Oo0menne:

BOCHpI/IHI/IMaTB n CI)OpMYJ'II/IPOBaTB CY)KI[GHI/ISI B COOTBCTCTBHUU C YCJ'IOBI/ISIMI/I u
HEeIsIMU  OOIIEHUS], SICHO, TOYHO, TIPAMOTHO BBIpAXKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX U IIHCBMCHHBIX TCKCTaX, JaBaTh ITIOSICHCHHUS IIO XOI[y peH_IeHI/ISI 3agadu,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTarT;

B XOJIe OOCYXKJIEHHUS 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIAEMOU TEMBHI,
HpO6J’IeMH, pemaeMoﬁ 3aJayH, BBICKA3bIBATh HWJACH, HALCJICHHBIC HaA IIOUCK
peuicHusdA, COIIOCTAaBJIATH CBOH CY)KI[CHI/IH C CY)KI[GHI/ISIMI/I I[pyrI/IX y‘-IaCTHI/IKOB
nuanora, oOHapy>KHBaTh Pa3jUYMe M CXOJCTBO IMO3WUIIUHA, B KOPPEKTHOU (opme
(GbopMyIMpOBaTh PA3HOTIIACHS, CBOU BO3PAXKCHUS;

IpCaACTaBIATh pGBYJ'IBTaTBI pelICHuA 3aJa4u, SKCIICPUMCHTA, UCCICIOBAaHUAA,
MIPOEKTa, CAMOCTOSITEIbHO BBIOMpaTh (OpMAaT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPHUH.

PeryisiTuBHBIC YHHBEpPCAJIbHbIEe yUYeOHbIE el CTBUA



Camoopranusamnus:

COCTaBJISITH IJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEIOUPATh CIIOCOO pElIeHUs C
Y4IETOM UMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN ¢ Y4ETOM HOBOM MH(MOpMAIUK.

CaMOKOHTPOJIb, IMOUMOHAJILHbIN HHTEJJIEKT:

BIIQJICTh  HaBBIKAMH  ITO3HABATCIIBHOW  pediekcmr KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI W MBICIHUTENIBHBIX MPOILECCOB, UX PE3YIbTATOB, BIAJETh
cnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS MpoLecca M pe3yJbTaTa peleHUs
MaTEeMaTUYECKOM 3a/1auu;

peIBUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUM 3a]auH,
BHOCHUTbH KOPPEKTHUBBI B JICATCIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaliJICHHBIX OIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTaTa I[EJIU U YCIOBUSAM, OOBSCHITh TPUUNHBI
JOCTUKEHUS WIM HEJOCTHKEHUS Pe3yJIbTaTOB JEATEIbHOCTH, HAXOJUTh OLINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

CoBMecTHAas 1eSITEJIbHOCTD:

MMOHMMATh M HUCIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U WHIWBHUIYyaJbHOU
paboThl TpU pEIICHHH Y4YeOHbIX 3aJlady, MPUHUMATh 1€Jb COBMECTHOM
NEATEIbHOCTH, IUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOW pabOThl, paclpeneiisirTh
BUIbI PabOT, JOTrOBapUBATLCA, OOCYXKIaTh TMPOIECC W pPe3yiabTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYyNIOBBIX (opMax paboThl (0O0CYkIeHUs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMbl» ¥ WHBIE), BBINOJHATH CBOKO YacThb pabOThl U
KOOPAWUHUPOBATh CBOM JACHCTBHS C JIPYTMMHU YJIEHAMH KOMAaH[bI, OLICHHBATh
KauyeCcTBO CBOEr0 BKJAJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
Y4YaCTHHUKAMU B3aUMOJICUCTBUS.

HHPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOydaromMiics TMOMYYUT CIEIYIOIIHE
IIPEeIMETHBIE PE3yJIbTAThl TI0 OTACJIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hauajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BbIYUCTICHUSA:

CBOOOJHO OINEpUPOBATh MOHATHUSAMH: PaAlMOHAIBHOE YHCIO, OCCKOHEUHAs
nepuoAndecKasl JaApoOb, TMPOILEHTHI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
paLMOHAJIBHBIX U JEUCTBUTEIBHBIX YUCEI, MOLYJIb JEUCTBUTEIIBHOTO YHCIIA;

NPUMEHSITh JIpOOM W TPOLEHTHI JJISI pEIIeHUs NPUKIAIHBIX 3a7a4 U3
PA3JIMYHBIX OTPACIIEU 3HAHUMN U PEATbHOU )KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIUMCIICHUS, TIPAaBUJIa OKPYTICHUS, IPUKUJIKY H
OLICHKY PE3YJIbTaTa BBIYNCIICHUN;



CcBOOOZIHO OMNEpUpPOBATh TIOHATHEM: CTENEHb C ILEJNbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOJAUIYI0 (POPMY 3alHCH ACHUCTBUTENBHBIX YUCEN IS PEIICHUS
IPAKTUYECKUX 3a7a4 U NIPEACTABICHNS 1aHHBIX;

CBOOO/JHO OINEPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHY;

cBOOOHO ONEpPUPOBATh MOHATUEM: CTEIIEHb C PAlMOHAIBHBIM MOKa3aTeleM;

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: JOTapru(M YKCIia, IeCATUIHbIC U
HaTypaJbHbIE JTOTapU(PMBI;

CcBOOOJHO ONEpUPOBATH MOHATUAMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YHUCJIOBOI'O apIyMEHTA;

OIEpUpPOBaTh MOHATHAMM: APKCUHYC, APKKOCUHYC W apKTaHI'€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATh MOHATHSAMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO,
PaBHOCUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICJICTBUSA, PABHOCUIIbHbIE HEPABEHCTBA;

OPUMEHATh pPa3M4YHbIE METOJbl pEIICHHUS palUOHAIBHBIX M JPOOHO-
pPAalMOHAIBHBIX ypPAaBHEHWH, IPUMEHATH METOJ WHTEPBAIOB [UIS PELICHUS
HEPABEHCTB;

CBOOOJHO OINEpPUPOBATH MOHATHSIMHU: MHOTOWIEH OT OJIHOM NEpPEeMEHHOM,
MHOTOWIEH C UEeIbIMH KO3(P(UIMEHTaMH, KOPHH MHOTOYJIEHA, NPHUMEHSTh
JEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3dy u teopemy Buera
IUISl pELIeHUs 33/]1a4;

CcBOOOZIHO OMNEpUpoBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHUM,
MaTpUla, OMNPEACIUTENIb MATPULBl 2 X 2 U €ro TIEeOMETPUYECKHN CMBICII,
HCIIOJIB30BaTh CBOWCTBA ONPEACIHTENS 2 X 2 17 BBIYMCIEHUS €r0 3HAYCHMUS,
OPUMEHATh ONPENEHUTENIN Uil PELIEHUs CHCTEMBbl JIMHEMHBIX YpaBHEHMIA,
MOJIEJINPOBATh PEAJBHBIE CUTYalld C MOMOILIBIO CHCTEMBI JIUHENHBIX YPaBHEHUI,
UCCJIEIOBATh IIOCTPOEHHBIE MOJEIN C IIOMOLIBI0 MAaTpHUL] M OIpENeUuTENei,
MHTEPIPETUPOBATH NOJYUCHHBIN PE3YIbTAT;

MCIIOJIb30BaTh CBOMCTBA JEUCTBUMII € KOpPHSAMH MJIsi NpeoOpa3zoBaHUs
BBIPAKCHUI;

BBITIOJHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUH, COEPIKALUX CTEIICHU C
pPalMOHAIIBHBIM [TOKA3aTEIIEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUUECKUX BBIPAXKECHHUI;

CBOOOJHO ONEPUPOBATH MOHATHSAMHU: HppalMOHANbHbIC, MOKa3aTeJIbHbIE U
JorapuMHUUECKUe YPaBHEHUS, HAXOIUTh UX PEIICHUS C MTOMOIIBI0 PAaBHOCUIBHBIX
MEPEXO0B WJIA OCYILECTBIISAA POBEPKY KOPHEW;



MPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUYECKre GOopMyIIbl Ui TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUM;

CBOOOZIHO OIEpPUpPOBaTh IOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh HeoOXoaumble  (OPMyNbl ISl  PEHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICIMPOBaTh pEaJlbHble CUTYallud Ha S3bIKE aJireOpbl, COCTaBIAThH
BBIDAKCHHUSI, YPAaBHEHMs, HEPAaBEHCTBA II0 YCJIOBHMIO 3aJa4d, MCCIEI0BATh
MTOCTPOEHHBIE MOJIENH C UCIIOIb30BAaHUEM alllapaTa ajreopsl.

DOyHKUMHU U rpaduKu:

cBOOOJHO OMEpPUPOBATH MOHATHAMH: (QYHKIUS, CIOCOOBI 3aMaHus (QyHKIUH,
B3aMMHO OOpaTHble (YHKIUH, KOMIIO3UIUS (QYHKIMHA, Tpaduk GyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MPeo0pa3oBaHus rpauKoB PyHKIUH;

CBOOOJHO OIEpPUPOBATH MOHATHAMHU: OOJACTh ONPENEICHUS U MHOMKECTBO
3HaYeHUN QYHKUMH, HYJTU PYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO ONEPUPOBATh TMOHATUAMH: YETHbIE M HEUYETHbIE (YHKLHH,
MEePUOINYECKHE (PYHKIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMBI U
MUHUMYMbI (DYHKIMM, HauOoJibllleé M HaWMEHblllee 3HAaYeHUE (QYHKIUU Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATUAMHU: CTENEHHAas QYHKIUS C HATYpPaJbHBIM U
LEeJIbIM TOKa3zareneM, rpauk CTENeHHOW (YHKIMH C HAaTypaJbHBIM M LEIbIM
nokasaresnemM, rpaduk KOpHS n-oil CTENeHW Kak (PYHKIUU OOpaTHON CTENEHU C
HATypaJbHBIM [10Ka3aTeJIEM;

ONEepUpPOBaTh MOHATHUAMU: JIMHEIHHAas, KBaJpaTU4Has M JPOOHO-TMHEIHas
(YHKIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPaPUKOB;

CBOOOJTHO OIEPUPOBATH TMOHATUAMM: IOKa3aTelabHas W Jorapupmuueckas
(yHKUMU, UX CBOMCTBA M rpaduKH, HCHOJB30BaTh MX TpaduKH i pelIeHUs
YPaBHEHU;

CBOOOZIHO ONEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
onpeaerneHue TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOI'O apryMEHTa;

WCMONB30BaTh Tpaduku (QyHKUIMA JUIsi  HWCCIIENOBaHUS IMPOILIECCOB U
3aBUCUMOCTEH MpHU PEIICHUH 3a/1ad U3 JPYTuX y4eOHBIX MPEIMETOB U pealbHOU
KU3HH, BBIpaXaTh (HOpMyIaMU 3aBUCUMOCTH MEXK/y BETUUMHAMU;

Hauvana maTtemaTnuyeckoro anajamusa:

CcBOOOZIHO OMNEpUpOBaTh MOHATUAMU: apumeThyeckas U TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHbIA 1
AKCIIOHEHIUATIBHBIN poCT, (hOopMyJia CIOKHBIX MPOIEHTOB, UMETh MPEICTABICHUE
0 KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUM MJI PEUIEHUs pealbHbIX 3a/ad MPUKIATHOTO
XapakTepa;



CBOOOJTHO OTIEPUPOBATH MOHATUSMU: TTOCIEAOBATEIEHOCTh, CITIOCOOBI 3a/TaHuUs
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE W OTPAHWYEHHBIE IOCIIEN0BATEIBHOCTH,
NOHUMATh OCHOBBI 3apOXKJEHHS MAaTeMaTHYECKOrO0 aHajiu3a Kak aHajau3a
OECKOHEYHO MaJIbIX;

CBOOOJTHO OINEpPUPOBATh TMOHATHUSMHU: HENPEPBIBHbIC (DYHKIMH, TOYKU
pa3pbiBa rpaduka QyHKIMH, aCUMIOTOTHI Tpaduka QyHKINHY;

CBOOOJHO OIEpPUPOBATh TOHATHEM: (YHKIHS, HEMpEphIBHAS Ha OTPE3KE,
MPUMEHSATH CBOMCTBA HETIPEPHIBHBIX (DYHKITUHN TSI pEIICHUS 3a71a4;

CBOOOJHO OIEPUPOBATh TIOHATHSIMHU: TIepBas W BTOpas IPOU3BOJIHBIC
GyHKIMH, KacaTeabHast K TpaduKy QyHKINH;

BBIUHCIISITh MMPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO U KOMIIO3HUIUU
IBYX (PYHKITM, 3HATh IPOM3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

HCIIOJB30BaTh TE€OMETPUUECKUM W (DU3WYECKUN CMBICT MPOU3BOJHOU IS
pelIeHus 3a1ay.

MHoKecTBa U JIOTHKA:

CBOOOJTHO  ONEpUPOBATh  TMOHATHUSMHU:  MHOXECTBO, OIEpaliud  HaJ
MHO>KECTBaMU;

HCMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aMIapar JiJisl ONUCAHUS PEATIbHBIX
IIPOLIECCOB U SIBIICHUM, TP PEIICHUU 3a]1a4 U3 APYTHUX yU4eOHBIX MPEAMETOB;

CBOOOJITHO OIEPUPOBATH MOHATUSIMH: ONpENETICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEeMAaTHUYECKOTO 00BEKTA, TOKA3aTeIbCTBO, PABHOCUJILHBIC
YPaBHEHHUS U HEPABEHCTRBA.

K konmy oOyuenuss B 11 kiacce oOydaromuidcsi MOJYYHUT CIETYIOIINE
IpPEeIMETHBIE PE3yJIbTaThl IO OTACJIBHBIM TeMaM pabouell mporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hadajia MaTEMaTUYECKOTO aHATN3ay:

Yuciia 1 BBIYUCTICHUA:

CBOOOJHO ONEpPUPOBATh TOHATUSMHU: HATypabHOE U I1EJI0€ YHUCIIO,
MHOXECTBa HAaTypaJbHBIX M LEJbIX YUCEN, UCIOIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yncen, HOJl 1 HOK HaTypallbHBIX 4MCeN JJIsl pelIeHHs 3a]a4, IPUMEHSTh
anroput™ EBximaa;

CBOOOJTHO OIEPUPOBATH TOHATUEM OCTaTKa [0 MOJYJIO, 3alUChIBATh
HaTypaJbHbIE YKCJIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHUS;

CBOOOJTHO OTEPUPOBATH TMOHATUSIMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJICKCHBIX YHCEJI, MPEJCTaBISATh KOMIUICKCHBIE YHCIIa B anreOpandeckor u
TPUTOHOMETPUUECKON (PopMe, BHITTOIHATH aprUMETHUECKHUE ONepaIliu ¢ HUMHU U
n300paxaTh Ha KOOPJAUHATHOM IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHIATUSAMH: UPpPALUOHATbHBIC, MOKa3aTeIbHbIC U
jJorapuMuUEcKre HEpPAaBEHCTBA, HAXOJUTh WX pEIICHUS C  TOMOIIbIO
PABHOCUIIBHBIX IIEPEXOI0B;

OCYIIECTBIISAITh OTOOp KOpHEW IMpH pEUIEeHUMH TPUTOHOMETPUUECKOIO
YPaBHEHUS;

CBOOOZIHO OMEpUPOBATh TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRO,
OPUMEHATh HeoOxomumble  (OpMyNbl AN pPEUICHHsT OCHOBHBIX  THUIIOB
TPUTOHOMETPHUYECKUX HEPABEHCTB;

CcBOOOHO ONEPHPOBAThH MOHATUSIMU: CHCTEMAa U COBOKYIMHOCTh YpaBHEHUH U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTH PEILICHHUS
CHUCTEMBI U COBOKYITHOCTEW PALMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

pemars paloHaJIbHBIE, UPPALMOHAIIBHBIE, IIOKa3aTeNbHbIE,
gorapu(MUUECKHe W  TPUTOHOMETPUYECKHME YpPaBHEHHMs M  HEpPABEHCTBA,
COJZIepIKaIlle MOYJIM U TapaMeTpBhl;

OPUMEHATH TpaduuecKrue METO/bl Ui PELICHUS YPAaBHEHU U HEPaBEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICIMPOBaTh peallbHble CUTYyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIDAKCHHUSI, YPABHEHUS, HEPABEHCTBA M HX CHUCTEMBI II0 YCIIOBHIO 3aJayH,
UCCJIE0BAaTh IOCTPOCHHBIE MOJEIM C UCIOJIb30BAaHUEM anmapara ajireopsl,
MHTEPIPETUPOBATH ITOJTYYEHHBIN pPE3yJIbTaT.

DOyHKUMHU U rpaduKu:

CTpOUTh TpaduKh KOMIO3ULMK (PYHKIUH C MOMOIIBIO 3JIEMEHTAPHOIO
MCCJIEIOBAHMS Y CBOMCTB KOMIO3UIIUU JABYX (DYHKIIMIA;

CTPOUTh T€OMETpPUYECKHE O00pa3bl yYpaBHEHMH M  HEpPABEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJTHO  ONEpPUPOBATH  MOHATHSAMM: TpadUKd  TPUTOHOMETPUUECKUX
yHKIM;

MPUMEHATh (QYHKIUU I MOJETUPOBAHUS M HCCIEIOBAaHUS PEAIbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCcKOI0 aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOIHYIO JJISl UCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
U DKCTPEMYMBI;

HaXOJUTh HaOOJIbIIee U HAUMEHbIIEE 3HAaUeHUs] (PYHKIIMU HETPEPHIBHOW Ha
OTpE3KE;

UCIIOb30BaTh MNPOU3BOAHYIO JUISI HAXOXKICHUS HAWIYYIIEr0 PpELICHHUS B
NPUKIAOHBIX, B TOM 4YHUCIE COLHAIBHO-DKOHOMUYECKHUX, 3ajJadax, JJis
OMpeNeNeHns CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opmyJiol wiu
rpaduxom;



CcBOOOZIHO ONEpUpOBATh TOHATUSAMHU: TEpBOOOpa3Has, OMpeAeIEHHBIN
UMHTETpall, HaXOAWUTb NEPBOOOpA3HbIE 3JIEMEHTAPHBIX (QYHKIMA U BBIYUCISTH
uHTerpan no gpopmyie Herotona-JIeionuna;

HAXOJUTh TUIOIIAAN TUIOCKUX (PUryp U 00bEMBI TE C MOMOIILI0 UHTETPAIA;

UMETh MPEJICTABICHUE O MATEMaTHYECKOM MOJEIMPOBAHUU HA TPUMEPE
cocTtaBieHus AU PepeHINaTbHbIX YPaBHEHUH;

pemarhs NPUKIAIHbIE 337a4d, B TOM YHCIE COLMAIbHO-DKOHOMUYECKOIO H
¢u3nyecKoro xapakTepa, CpeCTBaMH MaTEMaTUIECKOTO aHAIM3a.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Kontposbuble | IlpakTuyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypchbl
MHO0XeCTBO IECTBUTENIbHBIX YNCET.
1 MHorounensl. ParinonaibHbIe ypaBHEHUS U 24 1 0
HepaBeHCTBa. CUCTEMBbI TMHEHHBIX
YpaBHEHUI
5 Oynkuuu 1 rpaduxn. CrernenHas QyHKIHS C 12 1 0
LEJIBIM TOKa3aTelleM
3 ApudpmeTnueckuii KOpeHb N-0i CTENEHU. 15 1 0
WppanuonansHeie ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazaTenbHbie 10 1 0
ypaBHEHMUSI
5 Jlorapudmuueckas GyHKIHUS. 18 1 0
Jlorapudmuueckre ypaBHEHHUS
5 TpuroHoMmeTpuvecKkne BEIpaKECHUS U 99 1 0
YpaBHEHMUSI
[TociienoBaTeTILHOCTH M TPOTPECCUN 10 0
HenpepsbiBabie pyHkuuu. [IponsBoaHas 20 0
9 [ToBTOpeHue, 06001IeHNEe, CHCTEMATU3AITIS 5 9 0
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KoumnuecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3esioB U TeM (uudposbie)
Kontposbuble | IlpakTuyeckue
n/n NMPOrpaMMbI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
1 I/IccneI[OBaHer (GYHKIUI C TOMOIIIBIO 99 1 0
MIPOU3BOIHOM
2 [lepBooOpa3nast u HHTErpan 12 1 0
3 I'paduxu TpuroHomMeTpuYECKUX QPyHKIIHUM. 14 1 0
Tpuronomerpruyeckne HepaBEHCTBA
4 WppanmonansHeie, OKa3aTeIbHbBIE U o4 1 0
norapuMuyecKre HepaBeHCTBA
KommuiekcHeie uncia 10 0
HatypanbHble u nienblie yncia 10 0
CucTeMbl palliOHAIBHBIX, HPPAMOHATBHBIX
7 MOKa3aTeNbHBIX U JOrapuMUUECKUX 12 1 0
YPaBHEHUU
8 3aa4m ¢ mapaMmeTpaMu 16 1 0
9 HOBTOPGHI/IG, 000011IeHNE, CHCTEMATU3AIIH 16 5 0
3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounvecTBO 4acoB DJIeKTPOHHBbIE
° ara
Jr:in Tema ypoxka Beero Kontpoabnbie | IlpakTuyeckue fllsyqennﬂ :)Ig[()l;l;((:;:fenbﬂme
padoThI padoThI pecypesI

1 [[MHO>eCTBO, ONepaliiy HaJl MHOKECTBaAMU 1 0 109 bubmmoreka [IOK
Y UX CBOWCTBA

2 Juarpammsl Ditniepa-Benna 1 0 4.09 bubmorexa LIOK

3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT'O 1 0 5 09 bubnnorexa [IOK
anmnapara JJis peleHus 3aaad
Panmonaneueie uncia. OOBIKHOBEHHBIC U bubnuorexa [JOK

4 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1 0 6.09
OECKOHEUHBIC IEPUOTUIECKUE IPOOH
Panmonansueie unciaa. OOBIKHOBEHHBIE U bubnnoreka [IOK

5 JIeCATUYHbIE JPOOU, MPOLIEHTHI, 1 0 8.09
OecKOHEeUHbIE EpUoInYecKue qpodu

6 [Ipumenenue apooOeit ¥ MPOIEHTOB IS 1 0 11.09 bubnnoreka [IOK
pelIeHsl MPUKJIAIHBIX 33134

7 [Ipumenenue apooOeit U MPOIEHTOB IS 1 0 12.09 bubnnoreka [IOK
peleHHs MPUKIIAJAHBIX 33134

8 JlewicTBuTenbpHbIe uncia. PaimoHaibHbIC U 1 0 13.09 bubnuorexa [JOK
UpparoHaIbHBIE YUCIIA

9 Apudmernueckue ornepauuu ¢ 1 0 15.09 bubmuorexa [LIOK
JeCTBUTEIIbHBIMU YHACIIAMHU

10 Monynb AeCTBUTEIBHOTO YHCIIA U €TO 1 0 18.09 Brbmorexa [IOK




CBOMICTBA

11

[IpnbnnxEHHbBIE BEIUNCIEHUS, IPAaBUIIA
OKpYIJICHUS, IPUKUKA U OLICHKA
pe3yJibTaTa BIYMCICHAN

19.09

bubnuorexa [IOK

12

OcHOBHBIE MCTOJbI PCHICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

20.09

but6mmoreka [JOK

13

OcHOBHBIE MCTOJbI PCHICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

22.09

but6mmoreka [JOK

14

OCHOBHBIE METO/IbI PELICHUS IETIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPaBCHCTB

25.09

bubmuoreka [JOK

15

MHoOro4jieHsl OT OJIHOU MEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOT'OYJICH C
octaTtkoM. Teopema besy

26.09

bubmuoreka [JOK

16

MHorousieHs! ¢ HeIbIMU KO3 PUITEHTaMH.

Teopema Buera

27.09

bu6mmoteka [IOK

17

Pemenne cucreM IMHEWHBIX YpaBHEHUN

29.09

bu6nmmotexka [IOK

18

Pemenne cucreM JIMHEWHBIX YpaBHEHUN

2.10

bu6nmmorexa [IOK

19

Marpuia CUCTEMBI TUHEHHBIX YPAaBHEHUN.
Onpenenurens MaTPULBbI 2X2, €ro
reOMEeTPUYECKUI CMBICI U CBOUCTBA,
BBIYUCIICHHE €r0 3HAUYCHUS

3.10

but6mmoreka [JOK

20

OnpenenuTess MATPUITLI 2X2, €T
TE€OMETPUYECKUN CMBICI U CBOWCTBA;
BBIUNCJICHHE €r0 3HAYCHUS

4.10

but6mmoreka [JOK




21

[TpumeHneHue onpeaeuTes As pelieHus
CHCTEMBbI JINHEHHBIX YPaBHEHUN

6.10

but6mmoreka [JOK

22

Pemienne npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

16.10

bubnnorexa [JOK

23

Pemmenne npukiaaHbIX 3a7a4 ¢ IOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

17.10

but6mmoreka [JOK

24

KoHnTtponbnas pabora: "PanuionanbHbie
ypaBHEHUA 1 HepaBeHCTBA. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

18.10

but6mmoreka [JOK

25

OyHKIMS, CIIOCOOBI 3a/1aHUs (QYHKITUH.
B3aumno o6patueie pynkiun. Kommoszunus
byHKUINN

20.10

bub6mmoteka [IOK

26

I'paduk dpyHkuMU. D1eMeHTapHbIE
npeoOpa3zoBanus rpaQuKoB GyHKIUN

23.10

bu6mmoteka I[IOK

27

OO6nactb onpeneneHrs U MHOXKECTBO
3HayeHnd pyHkuuu. Hymn ¢pyHkmmm.
[TpomexyTKH 3HAaK MMOCTOSTHCTBA

24.10

bubnuoreka [JOK

28

YérHble 1 HEUETHBIE (PYHKIHH.
[Tepuonuueckue pyHkuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIHH

25.10

bu6nmmoreka [IOK

29

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.
HawuOonbIiee 1 HauMeHblIIee 3HAYCHHUE
(GYHKIIUM Ha IPOMEXKYTKE

27.10

bu6nmmorexa [IOK

30

Jluneitnasi, kBagpaTu4Has U APoOHO-
TuHeHas GyHKuun

30.10

bu6nmmorexa [IOK

31

DJIeMEHTapHOE UCCIIEAOBAHNUE U
NOCTpOCHHE TPa(PUKOB 3TUX DYHKIIHHA

31.10

but6mmoreka [JOK




:‘)HGMGHTapHOC HCCICIOBAaHUEC U

but6mmoreka [JOK

32 . 1.11
NOCTpOCHHE TPAPUKOB 3TUX PYHKIIHIA

33 Crenens ¢ LeNbIM NTOKa3aresieM. bunom 311 bubmmoreka [IOK
HproroHa '

34 CreneHsn ¢ 11eIbIM IT0Ka3aTeneM. bunom 211 but6mmoreka [JOK
HeroTona '

35 CrenenHas GyHKIHUS ¢ HATYPAIbHBIM U 811 bubmuoteka [IOK
1enbIM nokasarenem. EE cBoiicTBa u rpaduk '

36 KonTponbhas pabora: "CreneHHas 10.11 bubnnoreka [IOK
¢yukuus. E€ coiicTa u rpaduk" '

37 ApudmeTnueckuii KopeHb HaTypaTbHON 13.11 bubnnoreka [IOK
CTEIEHU U €ro CBOMCTBA '

38 ApudmeTnieckuii KopeHb HaTypaTbHON 1411 bubnnoreka [IOK
CTEIIEHU U €ro CBOKMCTBA '

39 [IpeoOpa3zoBaHMs YHCIOBBIX BRIPAYKEHUH, 1511 bubnnoreka [IOK
COJepKAIINX CTEIIEHH U KOPHU )

40 [TpeoOpa3oBaHus YHCIOBBIX BEIPAXKEHU, 1711 bubmuoreka [LIOK
COJIEpXAIINX CTENIEHU U KOPHU )

41 [TpeoOpa3oBaHuUs YUCIOBBIX BEIpAXKEHUH, 2711 bubmmoreka [IOK
COJIEpXAIINX CTENIEHU U KOPHU )
HppanmonaneHele ypaBHeHMs. OCHOBHBIE bubmuorexa [LIOK

42 METOAbI PEIICHUS UPPALMOHATIbHBIX 28.11
YPaBHEHU
Wppaunonansubie ypaBHeHHUs. OCHOBHbIE bubmmoreka [IOK

43 METOABI pENICHUS HppallHOHATbHBIX 29.11
ypaBHEHUI

44 UppanuonansHblie ypaBHeHHs. OCHOBHBIE 3011 bu6mmoreka [IOK

MCTOJbI PCHICHUSA UPPALTUOHAIIBHBIX




ypaBHEHUI

45 PaBHOCWIIBHBIE IEPEXO/IBI B PELLICHUU 11 bu6mmoteka [LIOK
UPPALMOHATBHBIX YPaBHEHUN '

46 PaBHOCHIIbHBIE IEPEXO/IBI B PEIICHUU 412 bubmauoteka [IOK
UPPALMOHATBHBIX YPaBHEHUN '

47 PaBHOCHUIIbHBIE IEPEXO/IBI B PEIICHUU 5 1o bubmuoteka [IOK
UPPALMOHATBHBIX YPaBHEHUN '

48 PaBHOCHITbHBIE IEPEXO/IBI B PEIICHUU 612 bu6muoreka [IOK
MPPALMOHATIBHBIX YPaBHEHUN '
CaoticTBa 1 rpaduK KOpHs N-0i1 cTeneHu bubnnoreka [IOK

49 Kak (QyHKIMH 00paTHOW CTETIEHH C 8.12
HaTypaJIbHbIM IIOKa3aTesieM
CaoiicTBa 1 rpaduK KOpHS N-0i CTENEHU bubmmoreka [IOK

50 KaK (DyHKUIHU 0OpaTHOM CTETIeHH C 11.12
HaTypaJIbHBIM IOKa3aTesleM
Kontponbnas padora: "CBoiicTBa 1 rpaduk bubmmoreka [JOK

51 KOpHS n-0M creneHu. MpparmonaibHbie 12.12
ypaBHeHUs"

59 CreneHs ¢ palliOHaIbHBIM MOKA3aTeIeM U 13.1 bubnuoteka [IOK
e€ CBOICTBA '

53 Crenens ¢ palioOHAIBHBIM MOKa3aTeeM U 1512 bubnuoteka [IOK
e€ CBOICTBA '

54 Crenens ¢ palioOHAIBHBIM MOKa3aTeeM U 18.12 bubnuoteka [IOK
e€ CBOICTBA :

55 [Toxa3zaTenbHast GyHKLUS, €€ CBONCTBA U 1912 bu6mmoreka [IOK
rpaduk '

56 Hcnonp3oBanue rpaduka GyHKINN IS 2012 bu6mmoreka [IOK

pelIeHUs] ypaBHEHUI




57 Hcnonb3oBanue rpaduka GyHKITUN 1S 212 bubmuoteka [IOK
pelieHus: ypaBHEHU N '
[TokazarenbHbie ypaBHeHMs. OCHOBHBIE bubmmoreka [IOK
58 METO/JIbI PEHICHUS IOKA3aTCIbHBIX 25.12
ypaBHEHUI
[TokazarenbHbie ypaBHEeHMs. OCHOBHBIE bubmuoteka [IOK
59 METO/Ibl PCLICHUS MTOKA3aTCIIbHBIX 26.12
YpaBHEHU
[lokasarenbHble ypaBHeHUs. OCHOBHBIE bubnnoreka [IOK
60 METO/TbI PEIICHUS TTOKA3aTEITbHBIX 27.12
YpaBHEHHI
61 KonTtponphas padora: "[lokazarenpHast 29 12 bubnuorexa [LIOK
¢yuxus. [TokazarenbHble ypaBHEHUS" '
62 Jlorapudwm uncna. CoiicTBa norapudma 9.01 bubsmorexa LIOK
63 Jlorapu¢m umcna. CoiicTsa norapudma 10.01 Brbmmorexa LOK
64 Jlorapudm uncna. CroiictBa jorapudma 12.01 bubmmorexa LIOK
65 JlecsiTuuHble U HaTypajbHbIE JIOrapu(MBI 15.01 bubmiorexa LIOK
66 JlecaTUUHBIE ¥ HATYPAJIBHBIE JOTApU(MBI 16.01 bubinorexa HOK
67 [Ipeo6pa3oBanue BeIpa)keHUH, COIEPIKALUX 1701 bubmuoreka [IOK
J0oTapUQPMBI '
68 [Ipeo6pa3oBanue BeIpa)keHUH, COIEPIKALIIX 19.01 bubmmoreka [IOK
sorapuMaI '
69 [TpeobpazoBaHue BEIpaKEHUH, COEPKAIINX 2701 bubmuoteka LIOK

JorapuQpmbl




20 Jlorapudmuueckas QpyHkuusi, e€ cCBOWCTBa U 23.01 bu6muoreka [IOK
rpaduk '

7 Jlorapudmmueckas GyHkmus, €€ CBOWCTBA U 24,01 bubmmoreka [IOK
rpaduk )

79 Hcnonb3oBanue rpaduka GyHKITUN 1S 25 01 bubmuoteka [IOK
pelieHus: ypaBHEHU '

73 Wcnonb3oBanue rpaduka GyHKIuN 1 26.01 bu6muoreka [IOK
pelleHus ypaBHEHHH '
Jlorapudmuueckue ypaBHenusi. OCHOBHBIE bubnnoreka [IOK

74 METO/IbI PEIICHUS JOrapu(PMUUECKUX 29.01
YpaBHEHHI
Jlorapudmuueckue ypaBHenusi. OCHOBHbIE bubnnoreka [IOK

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX 30.01
YpaBHEHHI
Jlorapudmmueckue ypaBaenus. OCHOBHBIC bubnnoreka [IOK

76 METO/IbI PEIICHUS JOTapu(PMUUECKUX 31.01
YPaBHEHU

77 PaBHOCHIIBHBIE ITEPEXO/IbI B PELLICHUU 209 bubnuoreka [LIOK
JOTapu(PMHUECKUX YPaBHEHUIN ’

78 PaBHOCHIIBHBIE ITEPEXO/IbI B PELLICHUU c09 bubmuorexa [LIOK
Jorapu(pMUUECKUX YpaBHEHHM '

79 Konrtponsnas pabota: "Jlorapudmuyeckas 6.02 bubmuorexa [LIOK
¢ynxus. Jlorapudpmuueckue ypaBHeHHS " '

80 CuHyc, KOCUHYC, TAHT€HC U KOTAaHT€HC 202 bubnnoreka [IOK
YHCII0BOTO apryMEHTa '

81 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC 9.02 bubnmnoreka [IOK

YHUCJIOBOTO apTyMCHTA




ApKCUHYC, apKKOCHHYC ¥ apKTaHT€HC

but6mmoreka [JOK

82 12.02
YHCIIOBOI'O apryMeHTa
83 APpKCUHYC, apKKOCHHYC U apKTaHI€HC 13.02 bu6mmoteka LIOK
YHCJIOBOI'O apryMeHTa '
Tpuronomerpudeckasi OKPyKHOCTb, bubnuoreka [IOK
84 oIrpeaeIeHue TPUrOHOMETPHUYCCKUX 14.02
(YHKLHI YUCIOBOrO apryMeHTa
Tpuronomerpudeckasi OKPyKHOCTb, bubnuoreka [IOK
85 OTIpe/ICIICHUE TPUTOHOMETPUUECKUX 16.02
(GYHKIMI YMCIOBOTO apryMeHTa
86 OcHoBHBIE TPUTOHOMETpHUUECKUE (POPMYIIBI 26.02 bubsmorexa LIOK
87 OcHoBHBIE TPUTOHOMETpHUUECKHE (POPMYJIBI 27.02 Brbmiorexa [IOK
88 OcHoBHBIE TPUTOHOMETpHUUECKHE (OPMYJIBI 28.02 bubsmorexa LIOK
89 OcHoBHBIE TPUTOHOMETpHUUECKUE (OPMYIIBI 1.03 bubsmorexa LIOK
90 [TpeoGpazoBaHue TPUTOHOMETPUUECKUX 4.03 bubmuorexa [LIOK
BBIPAKCHU I '
01 [TpeoGpazoBaHue TPUTOHOMETPUUECKUX 503 bubmuorexa [LIOK
BBIPKECHHUI '
92 [TpeoGpazoBaHue TPUTOHOMETPUUECKUX 6.03 bubmuorexa [LIOK
BBIPKEHUI '
03 [TpeoGpazoBaHue TPUTOHOMETPUUECKUX 11.03 bubmuorexa [LIOK
BBIPKCHUH '
94 PelreHne TpUroHOMETPUYECKUX YPABHEHUN 12.03 brbmorexa [IOK
95 Pemrenne TpuroHOMETpUYECKUX ypaBHEHUI 13.03 bubmmorexa LHIOK




but6mmoreka [JOK

96 Pelienue TpuroHOMETpUYECKUX YPAaBHEHUI 15.03
97 PelieHre TPUrOHOMETPHYECKHMX YPAaBHEHUH 18.03 Bubmuorexa LHOK
98 Pelienue TpuroHOMETpUYECKUX YPABHEHUI 19.03 brbmoteka LIOK
99 Pemienne TpUroHOMeTpUYECKUX YpaBHEHUIH 20.03 bubanorexa LIOK
100 Pemenre TpUroHOMETPUYECKUX YpaBHEHUI 22.03 brbmotexa LIOK
KoHnTtpoinbHas pabora: bubnnoreka [IOK
101 "TpUTrOHOMETPUYECKUE BRIPAKCHHS U 25.03
TPUTOHOMETPUUECKHUE ypaBHEHUS"
ITocnemoBaTenbHOCTH, CITOCOOBI 33 TaHUS bubnuoreka [JOK
102 [ocJIeqOBaTeIbHOCTE. MeTo 26.03
MaTeMaTUYECKON UHIYKIUU
MOHOTOHHBIE U OTPAHUYEHHBIE bubnnoreka [IOK
103 MoCJIeI0OBaTeILHOCTH. VicTopus aHanmn3a 27.03
0ECKOHEYHO MaJIbIX
104 Apudmernueckas nporpeccust 29.03 bubmiorexa LIOK
105 IeomeTpuuecKast MPOrpeccus 1.04 brbmorexa [IOK
106 beckoneuHo yObIBaromas reoMeTpuyecKas 504 bubnnoreka [IOK
nporpeccust ’
107 CyMmMma 6€CKOHEUHO yOBIBAIOIIEH 304 bubnuoteka [IOK
Te€OMETPHUYECKON MPOTpECCUn ’
108 JIMHENHBIN U SKCIOHEHIMABHBIN POCT. 504 bubnunorexa [IOK
Yucno e. Dopmyria ClIOKHBIX IPOIIEHTOB '
109 JIuHeHbIN U SKCIOHEHIUAIBHBIN POCT. 15.04 brbmiorexa LIOK




Yucno e. DopmMyia CI0KHBIX POLIEHTOB

110 Hcnonp3oBanue nporpeccuu Juisl peIeHus 16.04 bu6mmoteka [LIOK
peabHBIX 33J1a4 MPUKIAJHOTO XapaKTepa '
KourponrHas padora: bubmunoreka LIOK
111 -OHTP P . 17.04 1
[TocnenoBaTenbHOCTH M TPOTPECCUU
112 HenpeprpiBHBIC GYHKIIMH U UX CBOKWCTBA 19.04 brbmoteka LIOK
Touka pa3preiBa. ACUMIITOTEI TpahHKOB bubmunoreka LIOK
113 pasp pad 22.04 1
byHKIMH
CBoMicTBa GYHKIUN HENIPEPBIBHBIX HA bubnuoreka IIOK
114 Pynicu pep 23.04 i
OTpe3Ke
CBolicTBa GYHKIMN HENIPEPBIBHBIX HA Bbubnuoreka IIOK
115 Pyncu pep 24.04 i
OTpe3Ke
MeTo1 HHTEPBAJIOB [UIS PELIEHUS bubnuoreka IIOK
116 A HTEPBATIOn AT P 26.04 i
HEPABEHCTB
MeToa MHTEPBAJIOB IS pELICHUS Bubmunorexa LIOK
117 A P AIA P 27.04 i
HEPABEHCTB
118 Metoa UHTEPBAJIOB IS PELLIEHUS 3.05 bu6nmmoteka [IOK
HEPABEHCTB '
119 [IprMeHeHne CBOMCTB HENIPEPBIBHBIX 6.05 bubmmoreka [IOK
(GyHKIM 11 penenus 3ama4 '
120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX 205 bubmuoreka [IOK
byHKIUH 1715 pereHust 3a1a4 '
121 [IepBas u Bropas npon3BOAHbIE PYHKIIUN 8.05 bubmiorexa LIOK
122 Ornpenenenne, reoMETPUIECKUI CMBICIT 13.05 bu6mmoreka [IOK
IPOM3BOTHOM '
123 Onpenenenue, GU3MUECKHI CMBICT 14.05 Brbmorexa [IOK




MIPOU3BOTHOM

124 YpaBHeHHE KacaTelbHOH K rpaduKy 1 0 15.05 bu6mmoteka [LIOK
byHKIMN

125 YpaBHeHUe KacaTeIbHOU K rpaduKy 1 0 17.05 bubmauoteka [IOK
byHKIMN

126 [Tpon3BoHBIC JIEMEHTAPHBIX (YHKIIUN 1 0 20.05 brbmoteka LIOK

127 [Tpon3BoHBIC JIEMEHTAPHBIX (YHKIIUN 1 0 21.05 brbmoteka LIOK

128 [IpousBonHas cymmBbl, HpOH?;BGI[G%I/I?I, 1 0 2205 bu6mmoteka [LIOK
YaCTHOTO ¥ KOMITO3HIINU (DYyHKITUH

129 [Ipon3BoiHasA CyMMBI, HpOH?;BGI[G%I/I?I, 05 0 24,05 bubnuoreka LIOK
YaCTHOTO ¥ KOMITO3HIINU (DyHKITUH

130 IIpousBoaHas CymMMBl, npOI/ISBe):[teI/I;I, 05 0 24,05 bu6nmoreka [IOK
YaCTHOTO M KOMITO3ULIUU (HYHKIIUI

131 KonrponbHas padora: "IIpoussognas” 1 1 27.05 Brbmmorexa LOK

132 HOBTOPG'I:II/IG, o606u1e"1rme, cucTeMaTHu3alusl 05 0 28,05 bu6nmmoreka [IOK
3HaHuM: "YpaBHEHUA

133 HOBTOPG'I'{I/IG, O606HHIGHI/IG, CHCTEMAaTU3aIHs 05 0 5805 but6mmoreka [JOK
3HaHui: "OyHKIUN

134 HUToroBas KOHTpONbHAS paboTa 0,5 1 29.05 bubmiorexa LIOK

135 HUToroBas KOHTpONbHAS paboTa 0,5 1 29.05 bubmiorexa LIOK

136 HOBTOPGHI/IG, 000011IeHHE, CHCTEMAaTU3 Al 1 0 3105 but6moreka [JOK
3HAHUH

OBIIEE KOJIMYECTBO HACOB 1O 136 10

I[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoJbHbIe

Bcero
padoThI

IMpakTuyeckune
padoThI

Jlara
U3y4YeHU S

DJIEKTPOHHBIE
nuppossbie
o0pa3oBaTejibHbIE

pecypchl

[IpuMeHeHne nNpou3BOIHON K
UCCIIeIOBaHUIO (PyHKIUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKITUI Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IprMeHeHne nponu3BOAHOM K
ucCieI0BaHuI0 (DYHKITUN Ha
MOHOTOHHOCTB U 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne IpOU3BOAHOM K
MCCIIeI0BaHMIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenne HanOoIbIIero u

HaVMEHBIIIETO 3HAYEHUS HENPEPBIBHOMN

(byHKIMU Ha OTpe3Ke

Haxoxnaenue HaMOOJIBIIIETO U




HAUMEHbIIIETO 3HAUEHU s HEeITPEPhIBHOU
GyHKIIUM Ha OTpe3Ke

Haxoxaenne HanOoIbIIero u
HAUMEHBIIIETO 3HAYCHU ST HETTPEPHIBHOM
(GyHKIMH Ha OTpe3Ke

10

Haxoxxnenne HanOoJIbIIero u
HaWMEHBIIIETO 3HAYEHU S HETIPEPHIBHOM
(GyHKIIMH Ha OTpe3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAUMEHBIIIETO 3HAYCHUS HeITPEPHIBHOM
(GYHKIIMM Ha OTpe3Ke

12

HaxosxneHne Haubob1Iero u
HaMMEHBIIEr0 3HAYCHU S HEPEPBIBHON
(GYHKIIMM Ha OTpe3Ke

13

[IpumeneHne mpou3BOAHOM ISt
HAXO0X/ICHUS HAWTYYIIEeTO PElIeHUs B
MPUKIIATHBIX 3a7a49ax

14

IIprMmeneHne npou3BOAHOM ISt
HaXO0XJACHUS HAaUJTy4Ilero peuIeHus B
MPUKJIAJIHBIX 3aa49ax

15

[IpumeneHnne nporu3BOIHOMN ISt
ONpeIeTICHUsI CKOPOCTH U YCKOPEHUS
npoiiecca, 3a1aHHOT0 (GOPMYIION WUITH
rpadukom

16

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (GOPMYIION UITH
rpadukom




17

Kommo3zurust ¢pyHKImit

18

Komnosunus GyHkmit

19

Komnosunus GyHkmit

20

['eomeTpuyeckue oOpa3bl ypaBHEHUI HA
KOOPAMHATHOW INIOCKOCTH

21

I'eomeTrpuueckue 00pa3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJI0CKOCTH

22

Kontpoinbnas padota: "HccnenoBanue
(GYHKIUI ¢ TOMOIIBIO TPOU3BOIHON"

23

[TepBoOOpa3Hasi, OCHOBHOE CBOHCTBO
MepPBOOOPaA3HBIX

24

[TepBooOpazHbIe AIeMEHTaPHBIX (PYHKITHIHA.
[IpaBuna Hax0XIECHHS TEPBOOOPA3HBIX

25

[TepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[IpaBuna Hax0XIECHHS TEPBOOOPA3HBIX

26

Nuterpan. ['eomeTpuyeckuii cCMbICI
WHTErpajia

27

Brraucnenue onpenenéHHOro MHTerpaia
1o popmyne HoroTona-JlelioHuma

28

Brraucnenue onpenenéHHOro HHTerpaia
1o popmyne HoroTona-JlelioHuma

29

[TpuMeHeHne HHTErpaja A HaXOXKICHUs
IUIOINAAEH TUIOCKUX UTYp

30

HpI/IMeHeHI/Ie HHTErpajia Jjid HaXO0XICHUA
00BEMOB reOMETPUYECKHUX TEI

31

[Tpumepsl perennii nuddepeHuanbHbIX
ypaBHEHUI




[Tpumeps pemenuit muddepeHnnaTbHbIX

32 .
ypaBHEHHI
Marematrnueckoe MOJAEIMPOBAHUE

33 PEATBHBIX TPOIECCOB C MTOMOIIBIO
nuddepeHIaTbHBIX YPaBHEHUH

34 Kontponbhas padota: "IlepBooOpazHas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuyeckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIUHU, UX
CBOWCTBA U TpapuKu

38 Tpuronomerpuyeckue GyHKIUHU, UX
CBOIiCcTBa U rpaduKu

39 Tpuronomerpuyeckue GyHKIUHU, UX
CBOICcTBa U rpadUKu
OT60p KOpHEH TPUTOHOMETPUIECKUX

40 YpaBHEHUH C TIOMOILIBIO
TPUTOHOMETPHUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHUH C TOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKUX

42 YpaBHEHUH C TOMOIIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH

43 OT60p KOpHEN TPUTOHOMETPUUECKUX

YPAaBHEHUH C TIOMOILBIO




TPUTOHOMETPHUECKOM OKPY>KHOCTH

Pemenune TpuroHomMeTpu4ecKux

44
HEPaBEHCTB

45 Permienre TpUroHOMETPUYECKUX
HEPaBEHCTB

46 Permienne TpUroHOMETPUYECKUX
HEPaBEHCTB

47 Permienre TpUroHOMETPUYECKUX
HEPABCHCTB
KoHntponbnas padora: "I'paduku

48 TPUTOHOMETPHUYECKUX (PYHKIIUH.
Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PCLICHHS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI PELICHHS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIEC METOJIBI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIEC METOJIBI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIlIEHUS
Jorapu(h)MUUECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(h)MHUUECKIX HEPABEHCTB

55 OCHOBHBIE METO/IBI PEIICHUS
Jorapu(h)MHUUECKUX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS

JorapuMUYECKIX HEPABEHCTB




OcCHOBHBIE MCTOBI pCHICHUSA

57
UPPALUOHAIIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UPPALMOHAIIbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pEILICHUS
UPPALMOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UPPALUOHAILHBIX HEPABEHCTB
61 I'padrueckue MeTo bl perieHus
UpPPAMOHATIBHBIX YPaBHEHUN
62 I'paduueckue MeTo bl perieHus
UppaLMOHATILHBIX YPAaBHEHUN
63 I'paduueckue MeTo bl perieHus
IIOKa3aTeJIbHBIX YPABHEHHU
64 I'padrueckue MeTo bl perieHus
NOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTO/1bl perieHus
Jorapu(pMUUECKUX YpaBHEHHUM
66 I'padrueckue MeTO/1bl perieHus
norapu(pMUUECKIX HEPABEHCTB
67 I'padrueckue MeTO/1bl perieHus
J0rapupMHUECKUX HEPABEHCTB
I'paduaeckue METOIBI perIeHHs
68 NOKa3aTeIbHbIX U JOrapUPMHUUECKUX
ypaBHEHUI
['padrueckue MeTOABI pelIeHUs
69 NOKa3aTeIbHbBIX U JIOrapUPMHUUECKUX

ypaBHEHUI




70

['padmyeckue METO bl peLICHUS
NOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
HEPABEHCTB

71

['padmyeckue MeTObI pelIeHus
NOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
HEPABECHCTB

72

Kontponbnas padota: "HppannoHaabHbIe,
NoKa3aTesbHbIE U JIoTapuMuieckue
HepaBeHCTBa"

73

KommnekcHeie unucna. Anredpanyeckas u
TpUTrOHOMETpHYecKasi (GOpMBI 3arncu
KOMIUIEKCHOTO YHCNIa

74

KommnekcHeie unucna. Anredpanyeckas u
TpUTrOHOMETpHYecKasi (GOpMBI 3arcu
KOMIUIEKCHOTO YHCNIa

75

ApudmeTnieckue onepamuu ¢
KOMILJIEKCHBIMU YU CIIaMHU

76

Apudmernueckue onepauuu ¢
KOMILJIEKCHBIMHU YUCIIAMU

77

N3o0paxenne KOMIUIEKCHBIX YHCET Ha
KOOPAWHATHOM IIOCKOCTH

78

N300paxeHre KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenn
U3 KOMIUIEKCHOT'O YHCIIa

80

®opmyna Myaspa. Kopuu N-oii ctenenun
U3 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJIEKCHBIX YU CEJI JIs1




penieHus GU3NIECKUX U TeOMETPHUUECKUX
3aau

KonTtponbHas padota: "KomruiekcHsie

82 "
yucna

83 HatypainbHble 1 11ebie yncia

84 HarypanbHble u 1ienble yncia

85 [TprMeHeHre NPU3HAKOB JEIUMOCTH
LEJbIX YUCel

36 [TpuMmeHeHre NPU3HAKOB JEIUMOCTH
HEJBIX YUCEIT

87 [TpumeHeHre NPU3HAKOB JEIUMOCTH
nensix yncen: HOJI m HOK

a8 [TpuMmeHeHre NPU3HAKOB JEIUMOCTH
uensix uncesn: HOJ[ u HOK

89 [IpumeHeHre MPU3HAKOB ISTMMOCTH
HEJBIX YMCEIT: OCTATKH 110 MOJIYIIO

9 [TpuMmeHeHre MPU3HAKOB JEIUMOCTH
IEJTBIX YMCEIT: OCTATKH 110 MOJIYIIIO
[IpumeHeHre TPU3HAKOB JISTTUMOCTH

91 HENBIX YKcen: anroput™ EBknuaa ans
pelIeHus 3a/1a9 B IeITbIX YUCIIaxX

92 Kontponbnas pabora: "Teopus menbrx
yucen"
CucreMa 1 COBOKYITHOCTh YpaBHEHUIA.

93 PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CIIEZICTBUS

o4 CucremMa 1 COBOKYITHOCTh YpaBHEHUI.

PaBHOCUIBHEIE CHCTEMBI M CICTEMBI-




CJICACTBHUA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM PallMOHAIIbHBIX YPAaBHEHUIN

OCHOBHBIE METO/IbI PEILICHUS CUCTEM U
96 COBOKYITHOCTEH MppalMOHAIBHBIX
ypaBHEHUI

OCHOBHBIE METOIBI PEILICHUS CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHHI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEM Jorapu(pMUIecKux
YpaBHEHUI

OCHOBHBIE METO/Ibl PEILIEHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(pMHUUECKUX
YPaBHEHUU

[TpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYeCKUX 3a/a4 U 3a]a4 U3

101 pa3INYHbIX 00JacTel HayKH U pealbHOU
KHU3HHU, UHTEPIPETaLUs MOTYYEHHBIX
pe3yJIbTaToOB

[TpuMeHeHHe crCTeM K pelIeHUI0
MaTeMaTHYECKUX 33134 U 33124 U3

102 pa3INYHbBIX 00JacTel HAayKH U pealbHOU
KHU3HH, HHTEPIPETANHNS TTOTYISHHBIX

pe3yabTaToOB




[TpriMeHeHre HepaBEHCTB K PELICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

103 pa3IMYHbIX 00JIacTeil HAYKH U PeaibHOM
KHU3HHU, HHTEPIPETALHNS TTOTYIEHHBIX
pe3yIbTaToOB
KoHntposnbnas padora: "Cuctemsl

104 palMoHaTBHBIX, UPPALOHAIBHBIX
MOKAa3aTeIbHBIX U JIOrapu(MUIECKUX
ypaBHEHHH"

105 PanvoHaneHbIE ypaBHEHUS C TapaMeTpaMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanonanbHbBIE CHCTEMBI C ITapaMeTpaMu

108 WppaumonansHble ypaBHEHUS,
HEPaBEHCTBA C TapaMeTpaMHu

109 HppanmoHanbHbIe CHCTEMBI C
napaMeTpamu

110 [Toka3arenbHbIC ypaBHEHUs, HEPABEHCTBA C
napaMeTpamu

111 ITokxazarenbHbIE CHCTEMBI € TApaMETPAMU

112 Jlorapugmuueckue ypaBHEeHuU,
HEpaBEHCTBA C TapaMeTpaMu

113 Jlorapudmudeckue cucTeMbl ¢
napaMeTpamu

114 TpuronomeTpuieckre ypaBHEHHUS C
napaMeTpamu

115 TpuroHomeTpru4eCcKrue HEPABEHCTBA C

napaMmeTpamu




116

TpuronomeTpuyecKkue CUCTEMBI C
napameTpamu

117

IToctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJIEIEH peabHbIX
CUTyalui C IOMOULIBIO YPABHEHUH C
napameTpamu

118

IToctpoenue u uccienoBanue
MaTEMATUYCCKUX MOI[CJICI71 PCaJIbHBIX
CUTYalUH C TOMOIIBIO0 CHCTEM YPaBHEHHIA
C mapameTpaMu

119

IToctpoenue u uccienoBanue
MaTeMaTUYECKUX MOJIEJIEH peabHbIX
CUTyaluH ¢ IOMOIIBI CUCTEM YPAaBHEHU I
C mapameTpaMu

120

KonTtponsnas pabota: "3agauu ¢
napamerpamu"

121

[ToBTOpeHwue, 0600IIEeHNE,
cucTemartu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpeHwue, 0600IIEeHNE,
cUCTeMaTH3auus 3HaHui: "YpaBHeHMs"

123

[ToBTOpeHwue, o0o0IIeHNE,
cucTeMaTHu3anus 3HaHul: "YpaBHeHus.
Cucremsl ypaBHeHHI"

124

[ToBTOpeHwue, 0600IIEeHNE,
cucremarusanus 3HaHuii: "HepaBencraa"

125

[ToBTOpenue, 0600IICHNE,
cucremarusanus 3HaHuii: "Hepasencraa"

126

[ToBTOpeHue, obo0mIeHuE,




cucremaTusanus 3HaHui: "HepaBencraa"

[ToBTOpeHnue, 0600IICHNE,

127 cucremarusanus 3Hanui: "[IponsBogHas u 1 0
e€é npuMmeHeHue"
[ToBTOpeHmE, 006001IEHNE,

128 cucremaTtusanus 3Hanui: "IIpousBoanas u 1 0
e€ npuMeHeHue"
[ToBTOpeHue, 06001IEeHNE,

129 cucremarusanus 3Hanui: "[IpousBogHas u 1 0
e€ npumeHeHue"
[ToBTOpeHue, 06001IEeHNE,

130 cucTeMartu3anus 3Hanui: "MHTerpan u ero 1 0
npuMeHeHue"

131 [ToBTOpeHue, 06001IEeHNE, 1 0
cucreMaru3anus 3Hanui: "Oynkuun"

132 [ToBTOpenue, 0600IICHNE, 1 0
cucreMarusanus 3HaHui: "Oynkuun"

133 [ToBTOpeHwue, 0600IIeHNE, 1 0
cucreMaru3anus 3Hanui: "Oynkuun"

134 Hrorosas koHTpobHAs paboTa

135 Hrorosas koHTpobHAs paboTa

136 [ToBTOpenue, 06001IEeHNE, 1 0
CHCTEMAaTH3alMs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOI'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YYUTEJIA

HU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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