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HOACHUTEJIBHAS 3AIINCKA

VYuebHblii Kypc «Anredpa W Hayajsa MaTEMaTHUYECKOTO aHalu3ay SBISETCS
OIHUM W3 HauOojee 3HAYUMBIX B MpOrpaMMe CpeaHero ofmiero oOpa3oBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOEecCIeYMBAET HMHCTPYMEHTAIbHYIO 0azy s
M3YUYEHUsI BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C APYroll CTOPOHBI, (popMupyer
JIOTUYEeCKOe U a0CTPaKTHOE MBIIIJIEHUE 00yYaroIIMXcs Ha YPOBHE, HEOOXOUMOM J1JIst
ocBOeHUsI HMHGOPMATUKH, OOIIECTBO3HAHMS, HWCTOPHUM, CIOBECHOCTH U JPYTHUX
IUCIMIUIMH. B pamkax JgaHHOro y4yeOHOro Kypca oOydaromuecs OBJIaJeBalOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas ¢GOpMYyJIHUPYET CBOHU
JOCTH)KEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHblli Kypc anreOppl M HayaJl MaTEMaTUYECKOro aHaiMu3a 3aKiaJlbIBaeT
OCHOBY JUIsl YCIEHIHOTO OBJAJCHUS 3aKOHAMU (PU3HKH, XUMHH, OWOJIOTHH,
MOHUMAHUSI OCHOBHBIX TEHJICHIIMN Pa3BUTHS SKOHOMHMKU U OOIICCTBEHHOW >KMU3HU,
MO3BOJISIET OPUCHTUPOBATHCSA B COBPEMEHHBIX HHUQPPOBBIX M KOMIbIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOIB30BaTh WX IS JaJbHEHIEro oO0pa3oBaHHs U B
MOBCETHEBHOW KU3HU. B TO ke BpeMms OBlaJieHHe aOCTPAaKTHBIMU M JIOTMYECKHU
CTPOTMMH KOHCTPYKIIUSIMHU aJIreOpbl 1 MAaTEMAaTHYECKOT0 aHaJIh3a Pa3BUBAET YMEHUE
HaXOAUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HCTUHHOCTH, JI0KA3bIBATh YTBEPKICHUS C
NOMOIIBI0 MHAYKIIMU W PacCyXkAaTh AEAYKTHUBHO, HCIOJb30BaTh O0OOIIEHHE U
KOHKpETHU3allMI0, a0CTparupoBaHHEe W aHAJIOTHIO, (OPMUPYET KpeaTHuBHOE U
KPUTHUYECKOE MBIILIJIEHUE.

B xonme um3ydenus yueOHOro kypca «Anrebpa ¥ Havajla MaTEMaTHYECKOTO
aHanu3a» oOydaroluecs TIOJIy4aloT HOBBIM OMBIT PEIICHUS TMPUKIATHBIX 3a/ad,
CaMOCTOSITEJIbHOTO MOCTPOEHUSI MATEMAaTHYECKUX MOJEJEH peajbHbIX CUTYyallul,
MHTEPIPETAUN TOJIYYEHHBIX PEUICHUN, 3HAKOMATCS ¢ TPUMEpPaMU MaTeMaTHYECKUX
3aKOHOMEPHOCTEH B  MPUPOJE, HAYKE M HCKYCCTBE, C  BBIIAIOMIUMUCS
MaTeMaTU4eCKUMH OTKPBITHSIMU U UX aBTOPAMHU.

VY4eOHbIli Kypc 0051ajaeT 3HAYUTEIbHBIM BOCIUTATEIBHBIM MOTEHIIHAIIOM,
KOTOpPBIN  peajqu3yeTcss Kak uYepe3 ydeOHBI Marepuan, CIOCOOCTBYIOIIUN
GbopMHUpPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 crnenuduky ydeOHOM
NEATEeNIbHOCTH,  TPeOymllell  MNpOJOJIKUTENbHOM  KOHUEHTpAUUM  BHUMAaHWS,
CaMOCTOSITEJIbHOCTH, aKKYPATHOCTH U OTBETCTBEHHOCTH 32 MOJIYUYEHHBIN PE3YJIbTaT.

B ocHoBe meTonuku oOy4eHHs anredpe W HadajsaM MaTeMaTHYeCKOTO aHalln3a
JIEKUT ACATEIbHOCTHBIN MPUHIUIT 00 yUEHHUSI.

B ctpykType yueOHOTO Kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO aHAIN3ay
BBIJICJICHBl  CIICYIOIIUE  COJEpPXKATEIbHO-METOAuYecKue JuHuu: «Yucna
BbIUMCIeHUs», «DyHkuuu U rpaduku», «YpaBHEHUST W HepaBeHCTBa», «Hauaina
MareMaTH4ecKkoro a"anu3a», «MHoxkecTBa U Joruka». Bce  OCHOBHbIE
COJIEPKATENbHO-METOAUYECKHE JIMHUM M3Yy4aloTcsl Ha NPOTSXKEHUU JABYX JIET



o0ydyeHHus Ha ypOBHE CpeJHEro oOiiero o0pa3oBaHUs, €CTECTBEHHO JOTMOJHSS IPYT
Jpyra ¥ MOCTENEHHO HACHIIAsICh HOBBIMU TEMaMH M pa3zaenaMu. [[aHHBIN yueOHbIN
KypC SBIIS€TCSI HMHTEIPATHBHBIM, IOCKOJBKY OOBEIMHSET B cebe coaep:KaHue
HECKOJIBKHX MAaTE€MaTUYECKUX IUCLUIUIMH, TaKUX Kak anredpa, TPUTOHOMETpUS,
MaTeMaTUYeCKUi aHaIu3, TEOPHUsl MHOXKECTB, MaTeMaTH4ecKas Jioruka u apyrue. Ilo
Mepe TOro Kak oOydaroliuecs OBIaJeBalOT BCE Oosiee IMIUPOKUM MaTeMaTUYECKUM
anmapaTroM, y HHUX HOCIEJ0BaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MaTeMaTHYECKyI0 MOJIeJb peajJbHOM CHUTyallud, TPUMEHSATh 3HAHMUS,
MOJIyYCHHbIE TIPU U3YYEHUM YYEOHOro Kypca, Uisl PEHICHHS CaMOCTOSITENIbHO
chOpMyIMpPOBAaHHOW MaTEMaTUYECKOM 3a/layu, a 3aTeéM HHTEpPHpeTUpOBaTh CBOU
OTBET.

CopepxarenbHo-MeTOAMYECKass JHUHUS «Yucna W BBIYMCICHUS» 3aBEepLIACT
(opMHUpOBaHUE HABBIKOB HCIOJIb30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HA4YaToO Ha ypOBHE OCHOBHOro obOmiero oopasoanusi. Ha ypoBHe cpeaHero oOuiero
oOpa3oBaHus 0c000e BHUMaHHE yJeseTcss JOPMUPOBAHUIO HABBIKOB PAIIMOHATBHBIX
BBIUMCIICHUH, BKIIIOYAIOIINX B C€0S MCIIOJIb30BAaHUE PA3IUYHBIX (DOPM 3allMCH YHCTA,
yMEHUE JeNaTh MNPUKUJKY, BBITIONTHATH MPUONMMKEHHBIC BBIUMCIICHHS, OLICHHBATH
YHUCJIOBbIE BBIpAXKEHHUSA, pabOTaTh C MAaTEMAaTUYECKUMM KOHCTAHTAMH. 3HAKOMBIE
oOydJaromMMcsi ~ MHOXKECTBAa  HATypajbHBIX,  LEJNbIX,  palMOHAJIBHBIX U
JNENCTBUTEIIBHBIX YUCEN AOMOJHATCI MHOKECTBOM KOMIUIEKCHBIX YHCeN. B kaxaom
U3 ATUX MHOXECTB pPacCMaTpPUBAIOTCS CBOMCTBEHHBIE eMy crelUpUUYECKUe 3a/1a4u U
Omepaluu: JIeJIEHUE HAlEJI0, ONIEPUPOBAHNE OCTaTKaMU HAa MHOYECTBE LIEJIbIX YHCEII,
0CcOOBI€ CBOMCTBA pAalMOHATBHBIX M HPPAIMOHAIBHBIX YHCEN, apuMeTH4YecKue
omepaluy, a TaKKe H3BICUECHHE KOPHS HATypaJbHOM CTENEHW HAa MHOECTBE
KOMIUIEKCHBIX 4Huced. brnaromaps moOCHeIOBaTeNbHOMY PAacCUIMPEHUIO  Kpyra
UCIIOJIB3YEMBIX YHMCEI W 3HAKOMCTBY C BO3MOXKHOCTSMU HX MPUMEHEHHUS Jid
pEIIeHHs Pa3INYHbIX 3a/a4 (HOpMUpPYETCs MPECTaBICHUE O €UHCTBE MATEeMAaTHKU
KaK HayKh M €€ polu B IIOCTPOEHUU MOJENIEH peaJpHOro Mupa, IIHPOKO
UCIOJIB3YIOTCSl 0000IIeHIE U KOHKPETH3aIHSl.

JIunus «YpaBHEHHS] M HEPABEHCTBA» PEAIU3YETCAd Ha MPOTSHKEHUU BCETO
o0y4yeHUs! Ha YPOBHE CPEJHEr0 00IIero o0pa3oBaHus, IOCKOJIbKY B KaXKIOM pasjese
IIporpammel OpenyCMOTPEHO pELIEHHE COOTBETCTBYIOIIMX 3anad. B pesynbprare
oOydJarommuecs: OBIAJNCBAIOT PA3TUYHBIMH METOJAMH PEIICHUS PalUOHATHHBIX,
UPPALMOHANTBHBIX, TMOKA3aTENbHBIX, JOTAPUPMUUYECKUX W TPUTOHOMETPHUCCKHUX
YpaBHEHHM, HEPABEHCTB M CHUCTEM, a TaKXKe 3a/lad, COJAEp)KaIIUX MapaMeTphl.
[lonyuyeHHblE YMEHHUSI MIUPOKO HCMOJB3YIOTCA MpPH HUCCIEAOBAHUU (YHKIUH C
MIOMOIIBIO TPOU3BOIHOM, MPU PEIICHUU NPUKIAAHBIX 3a/1ad U 3a7a4 Ha HAXOXKJIEHUE
HauOONBIINX U HAUMEHBIINX 3HaUeHUN (yHKIUU. [aHHas comaepkaTeabHas JTUHUS
BKJIIOYAET B ce0s Takxke (hOPMUPOBAHHE YMEHUM BBIMOJHITH PacYEThl 0 GopMyIiam,
npeoOpa3oBaHus  PAMOHAIBHBIX, HMPPALMOHANBHBIX U  TPUTOHOMETPUUYECKUX
BBIpaXKEHUM, a TAK)KE BBIPAYKEHUM, COAEpKAIIMX CTETeHU U JiorapudMmbl. braronaps



U3YYEHHUIO alreOpanyeckoro Marepuana MpPOUCXOAUT JajbHEillee pa3BUTUE
QITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHUS OO0ydaromuxcs, G(OpMUPYIOTCS
HaBBIKM JEAYKTHUBHBIX pacCyXKIeHUM, paboTbl C CUMBOJBHBIMH (popmamu,
MPEICTABIICHUS 3aKOHOMEPHOCTEN U 3aBUCUMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3QQGeKTUBHbIE MHCTPYMEHTBI ISl PEIICHUS MPAKTUYECKUX U
€CTEeCTBEHHO-HAYUYHBIX 3a/ay, HArJIsSgHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JHUHUS «DYHKIMU H  Tpa@UKW» TECHO
NepervieTaeTcs ¢ JPYruMU JIMHUSAMH Y4Y€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIe 3aAa€T MOCNEeA0BaTeIbHOCTh M3yueHUs marepuaina. M3ydeHue creneHHOM,
MOKa3aTeJIbHOM, JorapuMUUEecKoil U TPUTOHOMETPUUECKUX PYHKLIUN, UX CBOWCTB U
rpauKoB, UCHOJIb30BaHUE (YHKIMN Ui peleHus 3afad U3 APYrux Y4eOHBIX
NPEIMETOB U pealbHOM KU3HU TECHO CBSA3aHO KaK ¢ MAaTEMAaTHYECKUM aHAJIU30M, TaK
U C pelIeHUuEeM ypaBHEHUU U HepaBeHCTB. [Ipu 3ToM Oosiblioe BHUMaHUE yIEseTcs
bopMHUpOBaHUIO YMEHHS BbIpaXaTh (pOpMyJiaMU 3aBUCUMOCTH MEXAY pPa3IMYHBIMU
BEJIMYMHAMM, UCCIEAOBATH MOTYYEHHbIE PYHKIUH, CTPOUTH UX rpaduku. Martepuan
ATOW COJAEP)KATENbHOM JIMHUM HaleJleH Ha pa3BUTHE YMEHHMA U HaBBIKOB,
MO3BOJISIONINX BBIPAXAaTh 3aBUCUMOCTH MEXIY BEJIIMYMHAMHU B Pa3IHuHON (opme:
aHAJIMTUYECKOH, rpaduyeckoil u cinoBecHoil. Ero n3zydeHnue crnocoOCTByeT pa3BUTHIO
QJITOPUTMHUECKOTO MBIIIIEHHs], CIIOCOOHOCTH K OOOOIIEHMIO M KOHKpPETU3allUH,
UCIIOJIb30BAHUIO AHAJIOTUH.

CopnepxarenpHass nuHuA «Hadama maTeMaTH4ecKOro aHajlin3a) IO3BOJISIET
CYLIECTBEHHO PACIIMPUTh KPYI KaK MaTEMaTUYECKUX, TaK W IPUKIAJHBIX 3aJ]ad,
JOCTYNHBIX OOYYarolMMCs, TaK KaKk y HHUX IMOSIBISETCS BO3MOXHOCTb CTPOUTH
rpadKi  CIOXKHBIX (YHKIMH, ONpeneNsaTh WX HauOOJbIINEe W HAWMEHBIINE
3HAYEeHMsI, BBIYUCIATH IUIOUaAU (Guryp U oOBEMBI Tel, HAXOAUTh CKOPOCTH U
YCKOpEHHs mpoueccoB. JlaHHas cojaepXaTellbHas JIMHHMS OTKPBIBAET HOBBIE
BO3MOXHOCTH IIOCTPOEHUS MAaTEMaTUYECKUX MOJEIEH pEealbHbIX CHUTYalUil,
II03BOJISIET HAXOAUTh HAWJIYYIlIe€ PEIICHUE B MPUKIIAIHBIX, B TOM YUCJIE COLUAIBHO-
SKOHOMMYECKHUX, 3a/Jadax. 3HAKOMCTBO C OCHOBAaMH MaTEMaTHYECKOTO aHaJIn3a
CHOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOIrO, (HPOPMAIBbHO-JIOTUYECKOTO M KPEaTUBHOTO
MBILUICHUS, (OPMUPOBAHUIO YMEHUH pacrno3HaBaThb MPOSBICHUS  3aKOHOB
MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBE. OOydaronmecs: y3HatT O BBIJAIOLIUXCS
pe3ynbpTaTax, MOJYYEHHBIX B XOJ€ pPa3BUTUS MaTeMaTUKH KaK HAyKd, U 00 HX
aBTOpAax.

CopnepxarenpbHO-MeTOANYECKass JUHUSA «MHOXKECTBa M JIOTMKA» BKIKOYAET B
ce0sl D2JEMEHThl TEOPUM MHOXKECTB M MaTeMaTHYeCKOW JOruku. TeopeTuko-
MHO>KECTBEHHBIE TPEJICTABICHUS POHU3BIBAIOT BECh KypC IIKOJbHON MaTeMaTUKHU U
IpeajaraloT HaumOoJjiee YHHMBEPCAJIBbHBIA $3bIK, OOBEAMHSIONIMI BCE pa3aeibl
MaTeMaTuKu W €€ NPWIOKEHU, OHM CBS3bIBAIOT pa3Hble MaTEMATUYECKHE
JUCUMIUIMHBL W WX NPWIOXKEHHs B eauHoe 1enoe. I[loaromy BaxHO 1ath



BO3MOXKHOCTh ~ OOy4YalolleMyCs TOHHMMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIOJIb30BaTh €r0 JUIsl BBIPAXKEHHUS CBOMX MBbICIEH.
JlpyruM BaXHBIM TMPU3HAKOM MaTeMaTUKM KaK HayKd CIeIyeT Mpu3HaTh
CBOMCTBEHHYIO €I CTpOrOoCcTh 0OOCHOBAHUM U CJI€OBaHUE ONpPEICAEHHBIM MpaBUiIaM
MIOCTPOCHHMS J10KA3aTEJIbCTB. 3HAKOMCTBO C JJIEMEHTaMH MaTeMaTUYECKOW JIOTHKU
CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS OOYyYaromuXcs, MO3BOJSET UM
CTPOUTH CBOM PACCYKJICHHUS Ha OCHOBE JIOTMUECKUX MPaBui, (HOPMUPYET HABBIKU
KPUTUYECKOTO MBIIICHUS.

B yuebHOM Kypce «Anrebpa W Hayaga MAaTeMaTHYECKOrOo aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MaTEMaTUUYECKOTO MOJICIMPOBAHHUS, KOTOpbHIE MPU3BAHbI
criocoOCTBOBaTh  (DOPMHUPOBAHHMIO HABBIKOB TOCTPOCHHUS MOJEICH peabHBIX
CUTyallui, WCCIENOBaHUS OSTUX MOJIeJIe C TOMOIINBI0 ammapara aireopel u
MaTeMaTHYEeCKOTO aHajiu3a, HWHTEPIpeTallid TOJYYEHHBIX pe3yiabTaToB. Takue
3a/1aHUsl BIUIETEHBI B KaXbIM U3 Pa3ejoB MPOTPaMMbI, TTOCKOJIBKY BECh MaTepHall
y4eOHOTr'0 Kypca IIMPOKO HCIIOJB3YeTCS MJisg PEIICHUs MNPUKJIATHBIX 3amad. [lpu
pelieHnd  pealbHBIX  MPaKTHYECKUX  3ajad  oOydyaromuecs:  pa3BHUBAIOT
HAOII0aTEeIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCITIOJIH30BaTh aHAJIOTHIO, 0000IIaTh M KOHKPETU3UPOBATh Mpodiiemy. JlesTeabHOCTh
110 (OPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 3a]]a4 OpraHu3yeTCs B Mpoliecce
U3Y4YeHUs BCEX TeM Yy4yeOHOro Kypca «Anrebpa W Hayajga MaTEMaTHYECKOTO
aHaIN3ay.

Ha u3ydyenue ydyeOHOro Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHaIA3a»
otBoauTcs 272 vaca: B 10 xiracce — 136 vacos (4 vaca B Henento), B 11 kmacce — 136
yacoB (4 yaca B HEJEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panonanbabie uncna. OOBIKHOBEHHBIE U JIECSITUYHBIC JIPOOH, MPOLICHTHI,
OeckoHeuHble nepuoguueckue apodu. llpumenenuwe npoOeil M MPOLEHTOB IS
peLIeHUs NPUKIAAHbIX 3a/1a4 U3 Pa3InYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JlelicTBUTENbHBIE YHMCNA. PalMOHAIBHBIE W UPPaAlMOHAIBHBIE  YHUCIA.
ApudmeTndyeckue  omnepanuud ¢ JCWCTBUTEIBHBIMH  4uciaaMu.  Moayib
JEUCTBUTEIILHOTO YHCJIa U €ro cBoicTBa. [IpuOnuxEHHbIE BBIYUCIICHUS, MpaBUIIa
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYMCICHHUI.

Crenenb ¢ 1uenbiM mnokaszateneM. bunom Hetorona. Vcnonb3oBanue
noaxoAsmied (opMbl 3aMUCH JTEHUCTBUTEIBHBIX YHMCEN I PEIICHUS MPAKTHYCCKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAIBHBIM T[OKa3aTeleM U €€ CBOHCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapupm umcna. CpoiictBa norapudma. JlecaTuuHble W HaTypalibHbIE
Jorapudmel.

CuHyc, KOCHHYC, TAHI'€HC, KOTAaHIE€HC YHUCJIOBOTO apryMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTaHI'€HC YMCIIOBOI'O apryMeHTa.

YpaBHeHUs U HEPABEHCTBA

ToxagecTBa U TOXIECTBEHHBbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHeHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-ciencTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METOJZIBI PEIICHHS LETbIX U JAPOOHO-PAIMOHAIBHBIX YpaBHEHUH U
HEpaBEHCTB. MHOrowieHbl OT OJHOW MEepeMEeHHOW. JleleHne MHOro4djieHa Ha
MHOTOWIEH ¢ ocTatkoM. Teopema bezy. MHorousneHs! ¢ meiasiMu KodhpuimeHTamu.
Teopema Buera.

[IpeoGpa3zoBaHus YUCITOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

UppanumonansHbie ypaBHeHHs. OCHOBHBIE METOJbI PELICHUS UPPALMOHATBHBIX

YPaBHEHHM.

[TokazatenbHble ypaBHeHHs. OCHOBHBIE METOABI DPELIECHUS MOKa3aTeIbHBIX
YPaBHEHHM.

[IpeoGpazoBanre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.

Jlorapupmuyeckue ypaBHEHHUSI. OcHoBHEBIE METO/IBI perieHus

JTorapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIIBIL. [Ipeo6pazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM JMHEWHBIX YypaBHEHHUW. Marpuua CUCTEMBl JIMHEHHBIX
ypaBHeHUW. OnpeaenuTesb MaTpULbl 2X2, €ro TeOMETPUUECKUNA CMBICI U CBOWCTBA,
BBIYMCIICHUE €r0 3HAYEHUs, NPUMEHEHUE OIPENECIUTENS I PELICHUS CUCTEMBI
JIMHEWHBIX ypaBHEHHWU. PelieHue nNpuKiIagHbIX 3a1a4 C IOMOIIbI0 CUCTEMBI
JIMHENHBIX ypaBHeHUH. McciienoBaHue MOCTPOCHHOM MOJEIN € IIOMOIIBI0 MaTpULl U
OIIPEEIIUTETIEH.

[TocTpoeHne maTeMaTMYECKMX MOJEIEN pealbHOM CHUTyallMd C IMOMOIIBIO
YPAaBHEHUN W HEpaBeHCTB. [IprMeHEHHE ypaBHEHUM U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3aJa4 U 3a/1a4 U3 pa3InyHbIX 00JacTell HAYKH U peajbHOM KU3HMU.

DYyHKIUHN U TPaPUKHU

OyHKIMsA, cnocoObl 3anaHusd GyHKUMU. B3auMmHO oOpartHble (QYHKIUU.
Komnosunus ¢yaxuuid. ['padux dyHkuumn. SnemeHTapHble NpeoOpa3zoBaHUs
rpadukoB ¢ yHKIHA.

Ob6nactp ompezaeneHuss U MHOXECTBO 3HaueHui ¢GyHkuuu. Hynu Qyskimm.
[IpoMesxkyTku 3HaKomocTosHCTBA. YETHbIe U Heu€THble (QyHkuuu. [lepuogmyeckue
byakuuu. [IpomMexxyTku MOHOTOHHOCTH (PyHKIMU. MaKCUMyMbl W MHUHUMYMBI
¢ynkiuu. Haubomnpliee 1 HauMeHbllee 3HAYCHHSI GYHKIIUU HA TIPOMEKYTKE.

JluneiiHas, KBajpaTH4Hass HW JPOOHO-TWMHEWHAs (YHKIUU. DJIEMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CreneHHas (QyHKIMS C HaTypaJIbHBIM W IeJbIM ToKa3aTeneM. EE€ cBoiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHs N-0¥ cTeneHu Kak pyHKIHU oOpaTHOW CTENEeHHU C
HATypaJIbHBIM I1OKA3aTEJIEM.

[lokazarenbHass u jnorapudmuyeckas (QYHKIIMH, UX CBOMCTBA W TpaduKu.
Hcnons3oBanue rpadukoB GyHKIUH 11 pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckass OKPYKHOCTb, OIPEAEIICHHE TPUTOHOMETPHUUECKUX
(GYHKIIUN YUCIIOBOTO apryMEHTa.

OyHKIIMOHAJIbHBIE 3aBUCUMOCTH B PEATBHBIX Mpolieccax u sBieHusx. ['paduxu
pealbHBIX 3aBUCUMOCTEM.

Hayajia maTeMaTH4eCcKOro aHaIu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHUsA  IIOCJENOBATELHOCTEH. MeTton
MAaTeMaTH4YEeCKOW MHAYKIUU. MOHOTOHHBIE U OIPAaHUYEHHBIE MOCIEN0BATEILHOCTH.
Hctoprss BO3HMKHOBEHHSI MaTeMaTHYECKOTO aHaliM3a Kak aHain3a OECKOHEYHO
MaJlbIX.

ApudmeTtnueckass U reoMmerpuueckas mnporpeccuu. beckoHeyHO yObIBaromas
reomerpuueckas mporpeccus. CymMma OECKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKOM
nporpeccud. JIMHEWHBIN U 3KCIIOHEHIMAIBbHBIN pocT. Huncno e. @opMyna CIOKHBIX
mpoueHToB.  lMcmonp3oBaHMe NpPOrpeccMy Ui PELICHHs PEalIbHBIX  3a7ad
MPUKJIAAHOTO XapakTepa.

HenpepsiBHble (YHKIIMM W HUX CBOMCTBa. TOYKM pa3peiBa. ACHMITOTHI
rpapukoB ¢GyHkuuid. CoicTBa (YHKUUNM HENpEepbIBHBIX Ha OTpe3ke. Meron



MHTEPBAJIOB JUI1 pPELICHHUS HEpaBeHCTB. IIpuMeHeHuEe CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBast u BTOpasi nmpou3BojHble pyHKUUU. OmnpeneneHrne, TeOMETPUUECKUN U
(u3nUecKHil CMBICT MPOU3BOIHOM. Y paBHEHHE KacaTelIbHOU K rpaduKy (QyHKIHH.

[IpousBoanble 351eMeHTapHbIX (QyHKUMA. [Ipou3BOAHAST CyMMBI, IPOU3BEICHNUS,
YaCTHOT'O U KOMITO3ULIMM (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoXecTBO, oIlepallMd HaJl MHOXECTBAMU M HX CBoOMCTBa. Jluarpammsl
Oitnnepa—Benna. [I[pumeHeHne TEOPETUKO-MHOKECTBEHHOTO anmnapara i OMUCaHUS
peaNbHBIX MPOLECCOB U SBJICHUM, MpU pEHICHUH 3aJa4 U3 JPYyrux y4eOHbIX
IIPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MaTeMaTHYECKOrO0 OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

Harypanbabsie u uenble yucina. [IpuMeHeHHE NPU3HAKOB JEITMMOCTH IIEJIBIX
gyucesn, HauOonpimmii obmmit aenutens (ganee — HOJl) m Hammensblnee ooOiee
kpatHoe (nmanee — HOK), ocraTtkoB mo monayinio, anroputMa EBkiuaa ajig pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcubie ynucna. Anredpandeckas ¥ TpUrOHOMETprUUeckasi (GOpMbI 3aMUCU
KOMIUIEKCHOTO 4YHclia. ApudMeTnyeckue ornepanud ¢ KOMIUIEKCHBIMU YHUCIaMH.
N3o00pakeHne KOMIUIEKCHBIX 4YHCE]I Ha KOOPAMHATHOM IuiockocTH. Dopmyia
Myagpa. KopHu N-oil cTeneny u3 KOMIUIEKCHOTO 4Kcia. [[puMeHeHne KOMIUIEKCHBIX
qucell sl peleHus (PU3nIecKux U reOMeTPUIECKUX 3a]1ad.

YpaBHeHUs U HEPABEHCTBA

Cucrtema 1 COBOKYIMHOCTh YPABHEHUM U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CIIEACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTt60p KOpHEH TPUTOHOMETPUYECKUX  YPABHEHUU c IIOMOILIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCcKux HEPABEHCTB.

OcCHOBHBIE METOBI PEIICHHSI TTOKA3ATEIBHBIX U JIOTApU(PMUUIECKUX HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PELICHUS] CUCTEM U COBOKYIHOCTEH paluOHaJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUIECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaMeTPaMH.

[IpuMmeHeHne ypaBHEHHM, CHCTEM M HEPABEHCTB K PEUICHUIO MAaTEMATHYECKUX
3a/1a4 M 3a/1a4 U3 Pa3IUYHbIX 00JIacTell HAYKU U peaIbHOW >KU3HU, MHTEpIpeTalus
MOJYYEHHBIX PE3YJIbTATOB.

DYyHKINH U TPaPUKH



I'padpux xommoszuumu ¢GyHKuMd. ['eomeTpuuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue GpyHKIHMH, UX CBOMCTBA U TpadUKH.

I'padpuueckne MeToabl pelleHUsT ypaBHEHUHW W HepaBeHCTB. ['paduueckue
METO/bl PELLICHHUS 3a]1a4 C TapaMeTPaMHu.

Ucnonw3oBanue rpadukoB QyHKUUA JIsI  UCCIAEAOBAHUS TIPOLIECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HUKAIOT MpPHU PEIICHUH 3a7ady U3 JPYrux Yy4deOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumMeHeHne MpoM3BOJHOM K MCCIENOBAaHUIO (DYHKIIMHA Ha MOHOTOHHOCTH U
skcTpeMyMmbl. Haxoxxnenne HanOobIIero 1 HAMMEHbBILETO 3HaYEeHUN HEeNpepbIBHOU
(YHKIIMU Ha OTpE3Ke.

[IpuMeHeHne NPOW3BOAHOM Il HAXOXKJICHMS HAWIYYIIETO pELICHUS B
OPUKIAOHBIX 3aJadax, I ONPENENICHHs CKOPOCTH W YCKOPEHHUs Ipolecca,
3aJIaHHOTO (HOPMYIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mnepBooOpa3Hbix. IlepBooOpasHbie
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPa3HBIX.

HNHuterpan. I'eoMeTpuyeckui CMBICH MHTErpajia. BeluucieHue onpenenéHHoro
uHTerpana mno popmyne Hetotona-JleiiOuuia.

[IpuMeHeHne uWHTerpana s HaxOXACHMs IUIOIAJAed IJIOCKUX QUryp Hu
00BEMOB r€OMETPUUECKUX TEJI.

[Ipumepbr pemenuit  auddepeHnnanbHBIX  ypaBHEHUW. MaTeMaTtuyeckoe
MO/JIEIMPOBAHHE PEAIbHBIX IPOLIECCOB C NOMOIIbIO TH(PepeHInaIbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAHAJTA MATEMATHUYECKOI'O AHAJIM3A»
(YTJIYBJIEHHBIN YPOBEHB) HA YPOBHE CPEJHEI'O OBILEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh T'PAXKJTAHCKON MO3UIMU OOYYArOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCHUUCKOTO OOIIECTBA, MPEJICTABICHUE O MATEMAaTUUYECKUX
OCHOBax (DYHKIIMOHUPOBAHMS  PA3IUYHBIX CTPYKTYp, SBICHHH, MPOIEAYP
IPaXKIAHCKOTO 00111eCTBa (BBIOOPHI, OMPOCHI U APYroe€), YMEHUE B3aUMOJICUCTBOBATH
C COITMATIbHBIMU UHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUAMHU U HA3HAUCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPaKJAHCKOW HIACHTUYHOCTH, YBOXKCHHUS K
MPOIIJIOMY W HACTOSIIIIEMY POCCHUUCKON MaTEeMAaTUKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCHUMCKMX MAaTEMAaTUKOB M POCCHMCKONW MaTEeMaTUYECKOW IITKOJIBI,
UCIIOJIb30BaHUE OTHX JOCTI)KCHUW B JPYyrdx HaykaX, TEXHOJOTHUsAX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI 0 BOCITIUTAHUS

OCO3HAaHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapopaa, chOpMHPOBAHHOCTH
HPaBCTBEHHOTO CO3HAHUS, ATUYECKOrO IMOBEAECHUS, CBSI3AHHOTO C MPAKTHUYECKUM
IPUMEHEHHEM JOCTHUKEHUW HAYKU U JEATEIbHOCTBhIO YUYEHOI0, OCO3HAHUE JIMYHOIO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas DSCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJ1ad, PEIICHHUH, PacCyXICHUH, BOCIPUIMYHBOCTD K
MaTeMaTU4YEeCKUM aCIEKTaM pPa3iIMYHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCHUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUYECKUE 3HAHUS B MHTEpPECax
3I0pOBOTO M Oe30macHOro oOpasa KWU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0POBBIO (30POBOE€ NUTAaHHUE, COATAHCUPOBAHHBIA PEXKUM 3aHATHI W OTHAbIXA,
perymsipHas ¢u3MYecKas AaKTUBHOCTH), (U3MUECKOE COBEPIICHCTBOBAHUE TMPU
3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN A€ATETbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHUE LIEHHOCTU TPYAOJIO0US, MHTEPEC K PA3TUUHBIM
chepam mnpodecCHOHANBHOW JEATENbHOCTH, CBSI3aHHBIM C MaTEeMaTUKONM u €€
MPUIOKEHUSIMU, YMEHHUE COBEpIIATh OCO3HAHHBIM BBIOOp Oynymied mpodeccuu u
peanu3oBbIBaTh COOCTBEHHBIE >KM3HEHHbIE IUIaHBl, TOTOBHOCTh M CHOCOOHOCTH K
MaTeMaTH4ecKoMy 0Opa30BaHUIO U CAMOOOPA30BaHUIO HA MPOTSXKEHUU BCEH KU3HH,



FOTOBHOCTh K AKTMBHOMY YYacTHIO B  PCEIICHUM MPAKTHUUYECKUX  3ajad
MaTeMaTU4eCKON HAIMPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIMTAHMS

c(hOPMUPOBAHHOCTh  DKOJOTHYECKOM  KYJIbTYphl, IOHHMAHUE  BIIUSHUS
COIMATbHO-2KOHOMUYECKUX TPOLIECCOB HAa COCTOSHUE MPUPOJHOW M COIMATbHOMU
Cpebl, OCO3HAHKE TJI00ATBHOT0 XapaKTepa AKOJIOTUYECKUX MPOOIeM, OpUCHTAITUS Ha
MIPUMEHEHNE MaTeMaTUYECKUX 3HAHUU IS pelieHus 3a7a4 B 00JIacTU OKpYKaromen
cpenpl, IUJIAHUPOBAHUE TOCTYNKOB W OIEHKH WX BO3MOXHBIX MOCJIEACTBUNA ISt
OKPYKAIOIIEN CPEBI;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKU U OOIIECTBEHHOW MPAKTUKU, TOHWUMAaHUE MaTeMaTHYECKON
HayKd Kak cepbl 4eTOBEUECKOU NIeSITEILHOCTH, ITANOB €€ Pa3BUTUS U 3HAYUMOCTHU
JUIS pa3BUTHS LMBWIM3AIMK, OBJIAJCHUE S3BIKOM MaTEMAaTHKH M MaTeMaTUYeCKOM
KyJIbTYypOH KaK CpEJICTBOM MO3HAHUS MHUPA, TOTOBHOCTh OCYIIECTBIISATh MPOSKTHYIO U
UCCJIEIOBATEILCKYIO ACATEIbHOCTh UHIUBUAYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3zoBble ornueckue AecTBUA:

BBISIBIIATH M XapaKTEpU30BaTh CYIIECTBEHHBIE IPU3HAKKM MaTEMaTHUYECKUX
00BEKTOB, MOHATHH, OTHOIICHUN MEXY MOHATUSIMH, (POPMYIUPOBATH OMpPEIEICHUS
MOHSITHM, YCTaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KIACCU(PUKAIINKI, OCHOBAHUS IS
0000ITIeHNS ¥ CpaBHEHUS, KPUTEPUH MPOBOIUMOTO aHAJIN3a;

BOCIIPUHUMATb, dbopMynrpoBaTh u peoOpa3oBHIBATh CYXKJICHHUSL:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MATEMATHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U MPOTUBOPEYUS B
dakTax, TAaHHBIX, HAOMIOACHUSAX U YTBEPXKICHHUAX, MpeajaraTb KPUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJAbI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JI€NYKTHUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUI 110 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITENILHO JOKa3aTeIhCTBA MAaTEMATHYECKUX YTBEPKICHUM
(OpsiMble ¥ OT MPOTHBHOIO), BHICTPAUBATh APTyMEHTAILIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpaATh Crmoco0 pemieHus ydeOHOW 3amadyn  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHMs, BEIOMpPATh HaOOJIee MOAXOASIINUNA ¢ YyIETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBUS:

UCIIOJIB30BaTh BOMPOCHl KaK HCCIEIOBATENbCKUNA HHCTPYMEHT I[O3HAHMUS,
dbopmMynupoBaTh BOIIPOCHI, dbukcupytomume IIPOTUBOPEUHE, npo0JieMy,



YCTaHaBJIUBATh UCKOMOE U JaHHOE, (OPMUPOBAThH TMIIOTE3Y, APTYMEHTUPOBATH CBOIO
MO3UIINI0, MHEHUE;

MPOBOJIUTH CAMOCTOSITENIBHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIEIOBAHHE TI0
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTU4YecKoro oOBEKTa, SBIECHHUA, Ipolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKy 00BEKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITeIbHO (OPMYJIMPOBATH OOOOIIEHUST W BBIBOJBI IO pe3yJibTaTaM
MPOBEIEHHOTO  HAONMIOJEHUs,  MCCIEJOBaHUS,  OIEHUBAaTh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

POTHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpollecca, a TaKXKe BBIJBUTAThH
MPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH JeUIUTh MHPOpMAIMKU, aHHBIX, HEOOXOJIUMBIX IJIi OTBETa Ha
BOIIPOC U JIJIsl pEIIeHUs 3a]1a4H;

BBIOMpaTh MHGOPMAIIUIO U3 WCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIU3UPOBATH,
CHUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(MOPMAIIMIO PA3IUYHBIX BUJIOB U (HopM
pe/ICTaBICHUS;

CTPYKTYypUpOBaTh HWHGOpPMAIIMIO, TPEACTaBIATh €€ B pasIUuHbIX (opmax,
WJUTFOCTPUPOBATH TPpaPUUIECKH;

OLICHUBATh HaAEKHOCTD uHhopMaIuu 1o CaMOCTOSATENbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMmyHHKaTHBHBIE YHUBEpCaJIbHbIE YUeOHbIE IelicTBHUS

OO01menune:

BOCIPUHMMAaTh U (DOPMYJIUPOBATh CYXJICHUS B COOTBETCTBHH C YCJIOBUSAMH U
IEJISIMHU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX U
IMUCBMEHHBIX ~ TEKCTaX, JaBaTh IIOSICHEHHUS 10 XOJy pCIICHUS  3aJiauH,
KOMMEHTHPOBATh MOJYyYCHHBIN pPe3yJIbTaT;

B XOJI¢ OOCYXICHHS 3a/JiaBaTh BOIPOCHI IO CYIISCTBY OOCYXIaeMOH TEMBI,
mpoOJIeMBl, pelaeMon 3a/1aui, BICKA3bIBaTh MJICH, HAllCJICHHBIC Ha ITOUCK PEIICHUS,
COTIOCTABIIATh CBOM CYXJICHHUS C CYXISCHHSIMH JPYTrdX YYaCTHHUKOB JHAjora,
OOHApYXWBaTh pa3IMude€ MW CXOJCTBO IIO3MIMK, B KOppeKTHOH dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

IPEACTABIATh PE3YIbTaThl PEIICHHS 3aJadyd, SKCIICPUMEHTa, HCCIICIOBaHMS,
MIPOCKTA, CAMOCTOSATENIBHO BHIOMpPATh (OpMAT BBICTYIUICHHS C YYETOM 3aaad
MIPE3CHTAIMN U1 OCOOCHHOCTEH ayIUTOPHH.

PeryjJsiTUBHBbIC YyHHBepCaJIbHbIe Y4eOHbIE 1eHCTBUSA
Camoopranusanus:
COCTaBJISITh IUIaH, aIrOPUTM pEUICHUs 3a/laud, BHIOUpATh CHOCOO PEHICHUS C
Y4ETOM HMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4€TOM HOBOM MH(OpMaInu.



CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJa/I€Th HABBIKAMU MMO3HABATENBHONU PEPIEKCUHN KAK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUH W MBICIUTENBHBIX MIPOLECCOB, UX pPE3yIbTaTOB, BIAJETh CHOcCOOaMuU
CaMONPOBEPKH, CAMOKOHTPOJISL IMpoliecca M pe3ysibTaTa PEIIeHUs MaTeMaTUYeCKON
3a/ayu;

IpEeABUIETh TPYAHOCTH, KOTOPbhIE MOTYT BO3HUKHYTH MPHU pPEUICHUM 3ajadH,
BHOCUTH KOPPEKTUBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, TaHHBIX,
HalJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATa IIEJIM U YCJIOBHUSAM, OOBICHATH NPUYMUHBI
JOCTHXKEHUSI WU HEJOCTHXKEHUS Pe3yJbTaTOB JESITENIbHOCTH, HAaXOIUTh OIIUOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHMMATh U HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHAHOW W HHAUBUAYaJIbHON
paboThl IPH pelIeHUH y4eOHBIX 3a7a4, MPUHUMATh eI COBMECTHOM JNeATEIbHOCTH,
IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paloThl, pacmupenensTh BUAB padoT,
JIOTOBApUBAThCS, OOCYXAaTh MPOIECC M Pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBaTh B TpYyNNoBbIX (popmax paborel (oOcyxkneHus, oOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U HHBIE), BHIMOJIHATH CBOIO YacTh pabOThl U KOOPJIUHUPOBATH
CBOM JICHCTBUS C IPYTMMU YI€HAMH KOMaH/Ibl, OLIEHUBATh KA4ECTBO CBOETO BKJIaJa B
o0  MpOAYKT MO  KpUTepUsM,  CHOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJECHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy o6yuenus B 10 kJjacce oOydJaromMiics TOJYUYUT CIEAYIOIINC
NpEeIMETHBIE PE3yIbTaThl MO OTIEIBHBIM TeMaM palodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucsa 1 BBIYUCJICHUS:

CBOOOJHO OTEpUPOBATh TMOHSATHUSMU: PAINHOHATBLHOE YHCIO, OCECKOHEYHAS
nepuogudeckas  JpoOb, TMPOIEHTHI, HWPPANUOHATBHOE  YUCIO, MHOXECTBA
palMOHATBHBIX U ICCTBUTEIbHBIX YHCEN, MOJYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHATH APOOU U MPOLIEHTHI I PEUICHUS TPUKIAAHBIX 3a7a4 U3 Pa3IUYHbIX
OTpacyiedl 3HaHUW U PealbHOU KU3HH;

NPUMEHATh MPUONMKEHHBIE BBIYUCICHUS, MpaBUja OKPYIJICHUS, MPUKUIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;

CBOOOJHO OmepUpOBaTh TMOHATHEM: CTEMEHb C I[EJIbIM TOKa3aTeleM,
MCIIOIb30BaTh MOAXOAILYI0 (POPMY 3amucu JEUCTBUTEIBHBIX YUCEN ISl PEeIIeHUs
MPAKTUYECKUX 3a/1a4 U MPEJCTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATH MOHATHUEM: apU(PMETHYECKHN KOpEHb HATypaJbHOU
CTEIECHU;



CBOOOJTHO ONEPUPOBATH MOHATUEM: CTENIEHDb C PALMOHAIBHBIM IIOKA3aTeIeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMU: JOrapupM 4YHUCIa, JECATUYHBIE U
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEpUpOBaTh MOHATUAMH: CHUHYC, KOCHHYC, TaHT€HC, KOTaHI€HC
YUCJIOBOTO apryMEHTA;

ONEPUPOBATH IOHATUSAMU: APKCUHYC, APKKOCHHYC M APKTAaHI'€HC YHCJIOBOTO
apryMeHTa.

YpaBHEHUS M HEPABEHCTBA:

CBOOOJHO OMNEpUPOBaTh MOHATUSMU: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PABHOCHJIBHBIC YPABHEHHMS U YPABHEHUSA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATh Pa3JIUYHbIE METOJbl PEHICHUS palUOHAIBHBIX U JAPOOHO-
pallMOHAJBLHBIX  YPaBHEHWM, TPUMEHSTh METOJl MHTEPBAJIOB JJIsi  PEIICHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATHUSMHU: MHOTOWIEH OT OJHOW TepeMEeHHOM,
MHOTOWIEH C HeJAbIMU KOd(h(PHUIIEeHTaMH, KOPHU MHOTOYJIeHa, MPUMEHSTh JIeJIeHUE
MHOTOYJI€HAa Ha MHOIOYIEH C OCTaTkoM, Teopemy besy u Teopemy Buera mid
peuieHns 3a1ay;

CBOOOJTHO OMEPHUPOBATH MOHIATUSIMU: CHCTEMa JIMHEWHBIX YPAaBHEHUM, MaTpHIla,
ONpEeNeNuTeNh MATpUUbl 2 X 2 U €ro reOMETPUYECKUUA CMBICI, HCIOJIb30BaTh
CBOMCTBa ompefenuTenss 2 X 2 [is BBIUUCICHUS €ro 3HA4YeHHs, NPUMEHSTH
ONpENENUTENN [Js1 PpELIECHUs CUCTEMbl JIMHEHHBIX YpaBHEHUW, MOJEINPOBATH
peajbHblE CUTYallMd C IMOMOUIBI0 CUCTEMBI JIMHEHMHBIX YpPaBHEHHWM, HCCIIEI0BAThH
INOCTPOEHHBIE MOJIENIA C MOMOIIBI0 MAaTpUIl U ONPEAEIHUTENICH, UHTEPIPETUPOBATH
MIOJIYYEHHBIN PE3yIIbTaT;

UCIIOJIB30BaTh CBOMCTBAa JEHCTBUH C KOPHAMH JJIA IpeoOpa3oBaHUs
BBIPAKECHUM;

BBITIOJHATH MPE0oOpPa30BaHUs YUCIOBBIX BBIPAKEHUN, COJIEPKAIIUX CTETICHU C
palMOHAIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BaTh CBOMCTBA JOTapu(MOB NJisi MPeoOpa3oBaHUs JOTapUPMUIECKUX
BBIPAKCHUU;

CBOOOJTHO ONEPHPOBATH MOHSATHUSIMU: HPpPAIMOHATBHBIC, IOKa3aTeNbHBIC U
norapuMUYECKUE YpaBHEHHS, HAXOJUTh UX PEIICHUS C MOMOIIBIO PaBHOCUIBHBIX
IIEPEX0I0B WM OCYILECTBIIASA IPOBEPKY KOPHEM;

NPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYINBI IS MPeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOIHO  ONEpUPOBATh  IMOHATHUEM: TPUTOHOMETPHUUECKOE  YpaBHEHHE,
MPUMEHSATh  HeoOXomumble  (GOPMYNIBI  JUIsl  pPEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHUH;

MOJIEIUPOBAaTh peajibHble CUTyallud Ha S3bIKE€ aireOpbl, COCTaBIATH
BBIpA)XXKEHUSI, YypPaBHEHHUS, HEPABEHCTBA IO YCJIOBUIO 3aJayM, HCCIEI0BAThH
MIOCTPOEHHBIE MOJIENIH C UCIIOIB30BAHUEM allllapaTa ajareopsl.



DyHKIUHN U TPaPUKH:

CBOOOJHO OMNEPUPOBATH MOHATUAMM: (YHKLHUA, CIOCOOBI 3alaHusi (PYHKIHH,
B3aMMHO OOpaTHbIE (YHKLUHUH, KOMIO3ULUA QYHKUUN, rpaduK GYHKIHNH, BBINIOIHATH
AJIeMEHTapHbIe NpeoOpa3oBaHus rpadUKOB QYyHKUIUMT;

CBOOOJHO ONEPUPOBATH MOHATUAMM: OO0JACTH ONPEACIICHUS M MHOMXECTBO
3HauYEHUN QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO ONEpUPOBATh MOHATHUSAMHU: UETHbIE M HEYETHBIE (DPYHKIUH,
nepuoanyeckue (yHKIHMH, MPOMEXKYTKH MOHOTOHHOCTH (DYHKLHMH, MaKCUMyMbl U
MUHAMYMbI (YHKUUH, HauOoJibllee W HauMEHblllee 3HadeHHue QYHKUUA Ha
IPOMEXKYTKE;

CBOOOJHO OMEpHUPOBATH MOHATHSAMU: CTeNEHHass (YHKIUS C HATYPAJIbHBIM U
LEeNbIM TOoKa3zaTeneM, rpaduK CTENeHHOW (YHKIMM C HATypajbHBIM M LIEIbIM
nokasareneMm, rpaduk KOpHS N-0oil cTeneHu Kak (PyHKIMM OOpaTHOM CTENeHH C
HaTypaJbHBIM [OKa3aTelIeM;

ONepUpOBaTh TMOHATUSMU: JIMHEWHAs, KBaJpaThyHas U JAPOOHO-TUHEHHas
(GYHKIIUH, BBIMOJIHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO OMNEpPUPOBATh TMOHATUSIMH: TIOKa3aTelbHass | Jiorapudmuyueckas
(GyHKIIMK, WX CBOWCTBA W TpaUKd, HCIOIB30BaTh HMX TpaduKu [JIs pEeHIeHUs
YpPaBHEHUM;

CBOOOIHO ONEpUPOBaTh MOHATHSAMH: TPUTOHOMETPUYECKAass OKPYKHOCTb,
oIpe/ieJIeHNe TPUTOHOMETPUUECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCNOJb30BaTh Tpaduku (QyHKUMHA JUIsI  UCCIEOBAaHUS  IPOLECCOB U
3aBHCHMOCTEHW NpH PELIEHUH 3alad W3 JAPYTHX Y4eOHBIX IPEIMETOB U peajbHOU
’KU3HU, BBIPAXKaTh (POPMYJIaMU 3aBUCHUMOCTH MEXK/y BEJIMUUHAMU;

Hauyana mateMaTH4yecKoro aHajamsa:

CBOOOIHO ONEpUPOBATh MOHATHSAMH: apu(pMETHYECKass U TeoMeTpuyecKas
nporpeccusi, 6ECKOHEUHO YObIBaroIlas reoMeTpudeckasl Mporpeccus, JMHEHHBIH U
HKCIIOHEHLUATBHBIA POCT, (HOpPMYa CIOXKHBIX MPOLIEHTOB, UMETh MPEICTABICHUE O
KOHCTaHTE;

UCIIOJIB30BaTh MPOIPECCHH U1l PELICHMs] pPEANbHBIX 3a4ad IMPUKIATHOTO
XapakTepa;

CBOOO/IHO OINEpPUPOBATH MOHATHAMH: MOCIEIOBATEIBHOCTh, CIOCOOBI 3aJaHus
MOCJIEIOBATENIBHOCTE, MOHOTOHHBIE W  OIPAHMYEHHBIE I10CJIENI0BATEIBHOCTH,
MOHUMATh OCHOBBI 3apO’KJCHHUS MAaTEMaTHUECKOTO aHAIN3a Kak aHalu3a 0ECKOHEUHO
MaJbIX;

cBOOOIHO OMEpPUPOBATh MOHATHUSMU: HENPEPHIBHbIE (YHKIMHU, TOUKH pa3pbiBa
rpaduka GyHKIIHHA, ACUMIITOTHI Tpaduka QyHKINH;

CBOOOJHO OINEpPUPOBATH MOHATUEM: (YHKIMS, HENpepbIBHAas Ha OTpPE3Ke,
NPUMEHATH CBOMCTBA HETIPEPHIBHBIX (DYHKIIMH JJIsl pEIIeHH 3a/1a4;

CBOOOJHO ONEPHUPOBATH MOHATHUAMU: NIEpPBasi U BTOpasi IPOU3BOJAHBIE (DYHKIIMH,
KacaTesbHas K rpaduky QyHKIUU;



BBIYUCIIATH TPOU3BOJHBIE CYMMBI, MPOU3BEJICHUS, YACTHOTO M KOMIIO3ULIMU
IBYX (YHKIIM, 3HaTh MPOU3BOAHBIC JIEMEHTAPHBIX ()YHKIUH;

WCIOJb30BaTh TE€OMETPUUYECKUN M (PUBHMYECKUM CMBICT MPOU3BOAHON st
pelIeHus 3a1ad.

MHosxecTBa U JIOTMKA:

CBOOOJ/IHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OIl€pallUK HaJl MHOKECTBAMU;

UCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar JJisi OMUCAHUS PEeaIbHbIX
MIPOIIECCOB U SIBJIICHUM, PU PELICHUH 3a]]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpUPOBATh TMOHATUAMH: OIpeJeTeHne, TeopeMa, YpaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, JT0KAa3aTeIhCTBO, PAaBHOCUJIBLHBIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy ob6yuenus B 11 Kijacce oOydYaromuiicsi TOJYUYUT CIEAYIOIIHE
mpeAMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeill mporpamMMbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYECKOTO aHAJIU3a:

Yucia v BIYMCICHUS:

CBOOOJIHO OTEPUPOBATH MOHATHUSMU: HATYPAJIbHOE M II€JI0€ YMCII0, MHOXKECTBA
HAaTYpPAJIBHBIX M LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JICJIMMOCTH LIEJIBIX YUCEII,
HO/I u HOK HaTypanbHbIX 4YHMCEN ISl PEUICHUS 3aJad, MPUMEHSATh ajJrOpUTM
EBxnuna;

CBOOOJHO OMNEpUPOBATH TMOHITHEM OCTaTKa IO MOJYJI0, 3alUChIBaTh
HaTypaJbHbIC YHCIIA B PA3JIMYHBIX IO3ULMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJHO OIEpUPOBATh TMOHATHUSMU: KOMIUIEKCHOE YHCIO W MHOMXECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTAaBISITh KOMIUIEKCHBIE YHWCia B aiaredpandeckoi u
TPUTOHOMETPUYECKON (OopMe, BBIMOTHATH apuMETUYECKHUE OMNepalud C HUMU U
U300paXkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEPUPOBATH MOHATHUSIMHU: HPpPAIMOHATbHBIC, IOKa3aTeNbHbBIE U
norapuMUYECKUe HEPABCHCTBA, HAXOAUTh WX PEIICHUS C TIOMOIIBIO0 PABHOCUIBHBIX
[IEPEXOI0B;

OCYLIECTBIISITH OTOOP KOPHEHN MPU PEIIEHUU TPUTOHOMETPUUYECKOTO YPaBHEHNS,

CBOOOJTHO  OMEpPUPOBATH TOHSITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHSATh  HeoOXonumble  (GOPMYNIBI  JUIsl  pEHICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO OTEpPUPOBAThH MOHATHUSMH: CUCTEMa M COBOKYMHOCTh yYPAaBHCHHH U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMBl U CUCTEMBI-CIEACTBUS, HAXOIWTh PELICHUS
CHUCTEMBI M COBOKYIHOCTEM PallMOHAJbHBIX, WUPPALMOHAIBHBIX, MMOKA3aTEIbHBIX H
norapuMUYECKUX YPABHCHHU U HEPABEHCTB;

pelaTh palMoHalIbHbIE, UPPAIMOHAIBHBIC, MIOKa3aTeNbHbIC, JTOTapuPMUUECKIe
W TPUTOHOMETPUUYECKHE YPAaBHEHUS W HEPABEHCTBA, COJCpKAILIKE MOAYIH H
apameTphl;



MPUMEHSATh Ipa@UuecKue METONbl AJIA PEUICHUS YpaBHEHU M HEPaBEHCTB, a
TaK)Ke 3a/1a4 C IapaMmeTpaMu;

MOJICJIUPOBATh pEalbHbIE CUTYyalMM Ha S3bIKE€ anreOpbl, COCTABISATH
BBIPAKEHUSA, YPAaBHEHHs, HEPABEHCTBA M MX CHCTEMbl IO YCJIOBHIO 3aJayH,
UCCJEe0BAaTh IOCTPOEHHbIE MOJENM C HCIOJIb30BAaHUMEM amnmnapara aiareOpsl,
MHTEPIPETUPOBATH NOJYUYECHHBIN PE3yJIbTaT.

DYyHKIUHA U TPAaPUKU:

CTpOUTh TrpaduKu KOMIO3UIMHK (YHKIUHA C TIOMOUIBIO 3JIEMEHTApHOTO
MCCJIEI0BAHUS U CBOMCTB KOMIO3UIIUU ABYX ()YHKIIMIA;

CTPOUThH T€OMETpUUEeCcCKrue 00pa3bl ypaBHEHUN M HEPABEHCTB HA KOOPJIAMHATHOMU
IUIOCKOCTH;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: TPAPUKH TPUTOHOMETPUUECKUX (PYHKIIUH;

OPUMEHSATh (QYHKIUU Uil MOJIECIMPOBAHUS M HUCCIEAOBAHMS PEalbHBIX
POLIECCOB.

Havasia MmaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOIHYIO JJIsI UCCIENOBaHMS (PYHKIIMA HA MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOAUTh HAMOOJbIIECEe W HAaWMEHbIEee 3HAUCHMs] (QYHKUIMUU HENPEPHIBHOW Ha
OTpE3KE;

UCMOJIb30BaTh IPOU3BOAHYIO [UISI HAXOXJAECHUS HaWIydlllero pelieHus B
NPUKIAIHBIX, B TOM YHCIE COIMATbHO-3KOHOMHUYECKHX, 3a7jauax, sl ONpeesIeHus
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOro (hopMyIioil uiu rpadpukom;

cBOOO/IHO ONIEPUPOBATh NOHATUAMU: IEpBOOOpa3Hasi, ONpeaeaEHHBIN HHTErpall,
HaXOJIUTh MEPBOOOpA3HbIE 3JIEMEHTAPHBIX (YHKIUN M BBIYUCIATH HHTETpas IO
dbopmyne Hprorona-Jlelionuna;

HaXOJUTh IUIOIIAIU TUIOCKUX QUTyp U 00BEMBI TN € MOMOLIbIO HHTErpasa;

UMETh TMPEACTaBICHUE O MaTEMaTHYECKOM MOJIEIMPOBAHUM Ha MpHUMEpe
coctaBiieHUs MU PepeHINATbHBIX YPaBHEHUH;

pemars NPUKIAIHBIE 3aJa4d, B TOM YHCJIE COLUAIbHO-3KOHOMHYECKOIO H
(u3nyeckoro xapakrepa, CpeCTBaMU MaTeMaTHUECKOT0 aHAIN3a.



YUYEBHO-METOJMYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* Maremaruka. Anrebpa u Hayajla MaTeMaTU4yeckoro ananusa, 10 kimacc/ Mep3msk
A.T'., Homuposckuii [I.A., [Tonskos B.M.; nox penakuueit [logonsckoro B.E.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3narenbckuiil nentp « BEHTAHA -
['PAD»; Akumonepnoe obmectBo «M3narensctBo «IIpocBemienue»

* Maremaruka. Anrebpa 1 Hayalla MaTeMaTU4YecKoro aHanusa, 11 kmacc/ Mep3nsk
A.T"., Homuposckuii [I.A., [Tonsaxos B.M.; nox penakuueit [Togonsckoro B.E.,
OO6111ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO M3narensckuil nentp « BEHTAHA -

['PA®y»; AkimonepHoe odmiectBo «M3marenscTBo «lIpocBemnieHue»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

1./IlunakTudyeckure MaTepuanbl «Anredpa U Havyajla MaTeMaTHYECKOro aHaiau3ay, 10
kiacc A.I'.Mepainsk, J[.A.Homuposckuii , B.b.ITononckuii, M.C. Sxup;
MznarenbctBO:MoOckBa «IIpocBemenue», 2021

2. JInmakTudeckue MaTepraibl «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a),
11 xnacc A.I'.'Mepznsak, 1.A.Homuposckuii , B.b.ITononckuit, M.C. SAxup;
MznarenbctBO:MoOckBa «IIpocBemenue», 2021

3.CacoMTosITeNIbHBIE U KOHTPOJIbHBIE paboThl , MaTemaTrka: AnreOpa 1 Havaja
aHanuza, reometpusi» 10 kinacc A.I'.Mep3msik, J.A.Homuposckuii , B.b.Ilononckuit,
M.C. Sxup; U3narenscTBo:MockBa «IIpocBemenue», 2021.

4.Ilporpammasl 5-11 knacesl A.I'.Mepsnsk, [{.A.Homuposckuii , B.b.ITonoHckuid,
M.C. Sxup, E.B. bytiko; M3natensctBo:MockBa «Bentana- I'pad», 2018.

5. DnekronHoe nocobue «IIporpammasnt 5-11 knacce»; A.I'.Mep3nsik,
JI.A.Homupogckuii , B.b.ITononckuit, M.C. Sxup, E.B. bynko;

NznarenscTBO:MOckBa «Benrana- I'pady», 2020

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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