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INOACHUTEJIbBHASA 3AIINCKA

VYuebnblii Kypc «Anredpa ¥ Hayaia MaTEMaTHYECKOTO aHAIIM3a» SBISETCS
OJIHUM W3 HauboJyiee 3HAYMMBIX B NpPOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAIBHYIO 0a3y IS
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIEHUE OOYyYaAIOIMIMXCS Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUs MH(MOpMATUKU, 0OIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4yeOHOro kKypca oOydarouiudecsi OBJIaJI€BAalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HayKH, KOTopas (OopMyJupyeT cBOU
JOCTHKEHHS B MaTeMaTH4IecKoil (hopme.

VY4eOHbIil Kypc anreOpbl U HayaJl MAaTEMaTHYECKOTO aHallu3a 3aKJa/JbIBaeT
OCHOBY I YCIEUIHOIO OBJAJCHUS 3aKOHAaMU (PU3UKHU, XUMUHU, OHUOJIOTHUH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIUI Pa3BUTHS SKOHOMUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIIET OPHUEHTHUPOBATHCS B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX MJS JaldbHEWIero oopa3oBaHUs W B
NOBCEIHEBHOM KM3HU. B TO ke Bpems oBlafeHHE aOCTPAaKTHBIMU M JIOTUYECKH
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHYECKOIO aHalu3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMA U PACCYXAaTh JACIYKTUBHO, MCIOJIB30BATh
0000IlIEHHEe W KOHKPETH3alWI0, a0CTparupoBaHUE W AaHAIOTUI0, (GOPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xozme m3yuenus yueOHOro kypca «AnreOpa W Hayajla MaTeMaTUYECKOTO
aHaM3a» 00ydYaroIuecs TMOy4ar0oT HOBBIM OMBIT pEIIeHUs MPHUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMAaTUYECKUX MOJENIEH PEeaJbHbIX CUTYAIlUH,
UHTEPIIPETallud  TOJYYEHHBIX  pPEUICHHHM, 3HAKOMATCA C  NpUMEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHpOJAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Y4eOHblii Kypc 007aaeT 3HAYUTEIHHBIM BOCHUTATEIBLHBIM TOTEHIIHAIOM,
KOTOPBI peanu3yeTrcss Kak uepe3 Yy4eOHbIi MaTepuan, CIOCOOCTBYIOIIHIA
(GbOpMHPOBAHNIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
NEATEIbHOCTH, TpPEOyIomelH TMPOJAOIKUTEIPHOW  KOHIEHTPAIlMM  BHUMAaHUS,
CaMOCTOSITENIFHOCTH, aKKypaTHOCTM M  OTBETCTBEHHOCTH 3a  IIOJYYCHHBIH
pe3ynbTar.

B ocHoBe Meromumku oO0y4deHHs anreOpe M HayajaM MaTeMaTHYeCKOTO
aHaJln3a JCKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yuebHOro kypca «AnreOpa M Hadajla MaTeMaTUYECKOTO
aHaJM3a» BbIJCJICHBI CIENYIOIUE COAepKaTeIbHO-METOJuYecKue TuHuu: «Yucna
U BbIUMCIEHUsD», « DyHKIMU U Tpadukny, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE
COJEPKATENbHO-METOANUECKUE JHMHUA HU3Yy4YaloTCd Ha MPOTSHDKEHUU JABYX JIET



oOyueHusi Ha ypOBHE CpEIHEro o0Iero oOpa3oBaHUs, €CTECTBEHHO IOMOIHSI
JApYr Ipyra W MOCTENEHHO HACBHIIAsCh HOBBIMM TEMaMM W pasnesaMu. J[aHHBINM
y4eOHBIH KypC SIBISIETCS MHTETPATUBHBIM, IIOCKOJIbKY OOBEAMHSIET B cebe
COJIEp’)KaHUE HECKOJBKMX MaTEeMaTHMUECKUX JAMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHSI, MATEMATUYECKUI aHAIW3, TEOPUS MHOXKECTB, MaTeMaTH4eCKas
noruka u apyrue. Ilo mepe Toro kak oOyuaroliuecs OBJaJeBalOT Bc€ Ooiee
IIMPOKUM MATEMaTUYECKUM allapaToM, Yy HUX MOCIEI0BaTeNIbHO (popmupyercsa u
COBEPUICHCTBYETCS YMEHHE CTPOUTh MATEMATHYECKYI0 MOJEIb PEaIbHON
CUTyalluy, IPUMEHATh 3HAHUS, MOIYYEHHbIE IIPU U3YYEHUU y4yeOHOTro Kypca, IS
pEILICHUsI CaMOCTOSITENILHO C(HOPMYIMPOBAHHONW MaTeMAaTUYECKOM 3aJaul, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

ConepaTenpHO-METOANYECKAs JMHUAS «YHClIa W BBIYUCIEHUSD 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BAaHUS JAECUCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO
HA4aTo Ha ypPOBHE OCHOBHOIO 0011ero oopazosanus. Ha ypoBHe cpennero o0uiero
oOpa3oBaHusi oco00oe BHUMaHME  yaensercs  (OPMHPOBAHUIO  HABBIKOB
pPalMOHAIBHBIX BBIYMCICHHM, BKIIIOYAIOMIMX B Ce0s MCIOJIb30BAHUE Pa3JIMYHBIX
dbopM 3amucu YHUCa, YMEHUE JenaThb NPUKUAKY, BBINOJIHATH MPUOJIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAXKEHUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMU. 3HAKOMble OOYYaroIIMMCs MHOKECTBAa HATypajibHbIX, IEJbIX,
pallMOHAJIBHBIX W JIEWCTBUTEIBHBIX  YHCEN  JONOJIHSIOTCS ~ MHOXKECTBOM
KOMIUIEKCHBIX 4HCel. B KaXIOM M3 JOTUX MHOXKECTB pacCcMaTPUBAIOTCS
CBOMCTBEHHBIE €My cCIeUU(UYECKHE 3aJaud M OIEpalUU: JEIEHHE Halelo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX 4YHCeN, OcoOble CBOICTBa
palMoHaNbHBIX M HUpPPAIMOHATIBHBIX YHCeN, apu(METHUECKHE ONEpaluy, a TaKkKe
U3BJICYEHUE KOPHS HATYypPAJIbHOW CTENEHM HA MHOXECTBE KOMIUIEKCHBIX YHCEIL.
brmaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJBb3YyEMBIX YUCET U
3HAKOMCTBY C BO3MOKHOCTSMHU MX IIPUMEHEHMS Ul PEIICHUSA PAa3IuYHbIX 3a1a4
dbopMupyeTcsi IpeaCTaBICHUE O €IWHCTBE MATEeMAaTHKH KaKk HayKHM U €€ poju B
NOCTPOCHUU MOJIEJEeH peasbHOr0 MHUpA, MIMPOKO HCIOJIB3YIOTCS 0000IIeHne U
KOHKPETHU3aus.

JIuans «YpaBHEHHS M HEPABEHCTBA» PEANM3YETCS HAa MNPOTSIKEHUH BCETO
oOyueHusi Ha YpOBHE CpeaHero oO0miero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasnene IIporpammbl IpexyCMOTPEHO pELIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ysnbraTe O0Oydaroluecs OBJIAJEBAIOT PA3IMYHBIMM METOJAMHU  PELICHMS
pallMOHANbHBIX, HPPALMOHAIBHBIX, TOKA3aTENbHbIX, JIOTAQpUPMUUYECKUX U
TPUTOHOMETPUYECKUX YPAaBHEHMI, HEPABEHCTB M CUCTEM, a Takke 3azad,
coxepkamux mnapamerpsl. llomydyeHHble yMEHUS IIMPOKO HCIOJB3YIOTCA IIPHU
UCCIIEIOBAaHUH (DYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PEIICHUHN MPHUKIAIHBIX
3a]a4 U 3a7a4 Ha HAXOKJEHHE HAauOOJBIINX U HAaUMEHBIINX 3HAYEHUN (QYyHKLUU.
JlanHast copepkarenbHas JIMHUS BKIIIOYAET B ceOs Takke (POPMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€rtel 1o  (opmyrnaMm, mpeoOpa3oBaHUs  PalMOHAIBHBIX,



UppALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE BBIPAKEHUU,
COJEpKaIIMX CTENeHUu U Jorapudmbl. braromaps u3ydeHHIo anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AJTOPUTMUYECKOIO U
a0CTPAaKTHOIO MBIILICHUSI O0y4YaroImuXcs, (POPMUPYIOTCS HABBIKK JI€yKTUBHBIX
paccyxJieHuid,  pabOTbl C  CHMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEpPHOCTE M 3aBHUCHUMOCTEH B BHJIE PAaBEHCTB M HEPABEHCTB. AureoOpa
npemnaracT d(PQGEeKTUBHBIE WHCTPYMEHTHI JUIsI PEHICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIAIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKA HAYKH.

CopnepkarenbHo-MeToauueckass JHHUS «DYHKIUU U Tpa@uKu» TECHO
NEeperuieTaeTcs C JAPYTMMH JIMHUSAMH Y4e€0HOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3yUEHNs MaTepuana. M3yduenue creneHHoun,
MOKa3aTeNIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUIECKUX (DYHKIIUN, UX CBOMCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIIUN IS pelIeHus 3a7a4 U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATbHOM KU3HHU TECHO CBSA3aHO KaK C MATEMATHYECKHUM AHAIHU30M,
TaK U C PEIICHHWEM YpaBHEHHM W HepaBeHCTB. [lpu 3TOM OoJiblIOE BHUMaHUE
yaensercs (pOpMUPOBAHUIO YMEHHUS BBIpaKaTh (POPMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMU BEJIIMYMHAMU, HCCIENOBATh TMOJYyUYEHHbIE (PYHKIUU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeIbHON TUHUN HAIlEJICH Ha Pa3BUTHE YMEHHM
M HaBBIKOB, IMO3BOJISIIOIIUX BhIpaXXaTh 3aBUCUMOCTH MEXIY BEJIMYUHAMHU B
paznuyHOi (opme: aHaTUTHYECKOU, rpaduueckoil u cioBecHoil. Ero uzydenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTUH.

ConepxartenbHasg nuHUs «Hauana maTeMaTHdeckoro aHajiv3a» IO03BOJISIET
CYILECTBEHHO PACIIUPUTh KPYr KaK MAT€MAaTHYECKHX, TaK M MPUKIAJAHBIX 3a/ad,
JIOCTYIIHBIX 0O0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXKHBIX (YHKIUNA, ONPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHNE
3HAUCHUSA, BBIYUCISITH IUIOMAnu (Guryp u oObEMBI TEN, HAXOAUTH CKOPOCTH H
yCKOpeHHusl TporieccoB. JlaHHasi cojaepkaTeiabHas JUHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNed pealbHbIX CHUTYyalluH,
MO3BOJISIET HAXOJUTh HaWJIydlllee pEHIeHHWEe B MPUKIATHBIX, B TOM YHCIE
COI[MATIbHO-?)KOHOMUYECKUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (OPMaTbHO-JIOTHUYECKOTO U
KPEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE U McKyccTBe. OOydaronigecs: y3HaIT O
BBIJJAIOIINXCS PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE pAa3BUTHS MAaTEMATHUKU KAk
HayKH, U 00 UX aBTOpax.

ConepxaTenbHO-MeTOANYeCKas JTUHUSA «MHOXKeCTBA U JIOTUKA» BKIIIOYAET B
ceOsi DJIEMEHTHI TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOYKECTBEHHBIE NIPEACTABIICHUS IPOHU3BIBAIOT BECHh KypC MIKOJIBHON MAaTEMATHKU
U Tpe[iaraloT Hambosee YHUBEPCAIbHBIA SA3BIK, OOBETUHSIOUINI BCE pa3aeibl



MaTeMaTUKU M €€ TMPWIOKEHUN, OHU CBS3bIBAIOT pa3Hble MaTeMaTHYECKUE
JUCUUIUIMHBL W MX MPWIOKEHUs B efauHoe unenoe. I[loaTomy BaxHO JaTh
BO3MOXXKHOCTh OOy4Yaromiemycsi MOHHMaTh TEOPETUKO-MHOKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJIsi BHIPAKEHUS CBOMX MBICIICH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
npaBuiaM  MOCTPOCHHSI  JOKA3aTeJbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTE€MaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO MBIIUICHUS
0Oy4Jaronuxcs, MO3BOJIIET UM CTPOUTHh CBOU PACCY’KJIEHUSI HA OCHOBE JIOTMYECKUX
npaBui, POPMUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUS.

B yuebHoM Kypce «Anredpa W Hayaga MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYE€CKOTO MOJEIUPOBAHUS, KOTOPHIE MPHU3BAHBI
croco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOEHMSI MOJIENEH peabHbIX
CUTyalluli, WCCJIENOBaHUS 3TUX MOJEJEH C MOMOLIbI0 ammnapara aareOpbl U
MaTEMaTUYeCKOr0 aHajlu3a, WHTEPHpPETAlMH TOJYyYEHHBIX pe3yibTaToB. Takue
3aJlaHUs BIUIETEHBI B KK/bIN U3 Pa3esioB MPOrpaMMBbl, OCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO UCIOJIb3YETCs IJisl PElIeHHs] NMPUKIAIHbIX 3anad. [lpu
pEelIeHHH  peallbHbIX  NPAaKTHUECKUX  3ajady  oOydaroliuecs  pa3BUBAIOT
HaOJII0JaTeIbHOCTh, YMEHHE HaXOJAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThe,
UCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATh  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHMS MPUKIAIHBIX 3a7ad
OpraHu3yeTcsi B NpoLecce U3Y4YeHHUs BCeX TeM ydeOHOro kypca «Amaredpa u
Hayajla MaTeMaTUYeCKOTO aHaJIN3ay.

Ha wusydenme ydeOHOro Kypca «AnreOpa W Havalla MaTEMaTHYECKOTO
aHanmu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henenmo), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BBIYHCIEHHUSA

Panmonanpabie yncia. OOBIKHOBEHHBIE W JICCSITUYHBIC APOOH, IMPOICHTHI,
OeckoHeuHble mnepuoanyeckue npoou. IlpuMmeHeHue npoOeil U TPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciell 3HAHUM U PeabHOM KU3HU.

JlelicTBuTEeNbHBIE YHWCIIA. PanvoHanbHbIE W UPPAUMOHAIBHBIE YHUCIIA.
ApudmMernueckue  omepanmuy ¢ JICWCTBUTEIBHBIMHA  dYuciIaMd.  Momyib
JeWCTBUTEIBLHOTO YHCia U ero cBoicTBa. [IpubnmkEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

Crenenpr C 1eabIM ITOKazatejleM. buHom Hpiotona. lcmonbn3oBanue
noaXosen (opMbl 3aMUCH JEHCTBUTEIBHBIX YUCEIT 1JI PEIICHUS MPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb C palMOHAJIBHBIM TIOKa3aTeleM U €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm umncna. CpoiictBa norapudma. JleciTUuHblE M HaTypalbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TAHT€HC, KOTAaHI€HC YMCJIOBOIO aprymeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTaHT'€HC YKCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa ¥ TOXJIECTBEHHbIE MpeoOpa3oBaHUsl. YpaBHEHUE, KOPECHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEICTBUA. HepaBeHCTBO,
pellIeHUE HEPABEHCTRA.

OCHOBHBIE METOJIbI PEIICHUS LEJbIX U APOOHO-PAIIMOHAIBHBIX YPAaBHEHUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleleHne MHOrodjieHa Ha
MHOIOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowieHsl ¢  LEJIBIMU
ko3 unuentamu. Teopema Buera.

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAKEHUH, COACPIKAIIMX CTEIICHN U KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHOBHBIC METO/IBI peuieHust
UpparmoHaIbHbIX YPaBHCHUH.

[Toka3arenbHble ypaBHEHUs. OCHOBHBIE METOJbI PEIICHUS IMOKA3aTEIbHBIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXKEHH, COACPIKAITUX JTOTAPU(DMBI.

Jlorapudmuueckue YpaBHEHUS. OcHoBHBbIE METObI peleHus
JorapupMUYECKUX YpaBHEHHI.

OcHoBHBbIE TPUTOHOMETPUYECKHUE bopMyIIHL. [IpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoMeTpuYeCKnX ypaBHEHUM.



Pemienne cucreM JMHEHWHBIX YpaBHEHHMM. Marpuiia CHUCTEMbl JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MATpUllbl 2X2, €ro TreoMETPUYECKUN CMBICI W
CBOICTBA, BBIYMCJIEHHE €r0 3HAYEHUs, NIPUMEHEHHE ONPEACIUTEN IS PEILICHUS
CUCTEMbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpHUKIAgHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VccinenoBaHue MOCTPOEHHONM MOAENH C
ITIOMOUIBIO MATPHUI] U ONIPEIEIIUTEIICH.

[TocTtpoeHne mareMaTUYECKUX MOJEIEH PEaJTbHOW CHUTYAllMd C TOMOUIBIO
YPaBHEHUM W HEPABEHCTB. lIpuMeHeHHe ypaBHEHMM M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/lad W3 Pa3IuyHbIX 00JlacTeld HayKu U peajbHOM
KU3HU.

DOyHKuHMU U rpaduku

@OyHkus, crnocodbl 3amaHusg (yHkuuH. B3anMHO oOpaTHBIE (YHKLIHH.
Kommnosummst yukiuii. 'papuk  dyHkmum. DieMeHTapHble MpeoOpa3oBaHMUs
rpadukoB QyHKIIHIA.

OOnacTh ompeneiaeHus: ¥ MHOXKECTBO 3HaueHMi (pyHkumu. Hymm QyHkuum.
[IpomexxyTku 3HakonocTossHCTBA. UETHBIE U HeuéTHbIe (pyHKUUU. [lepuoanueckue
¢ynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MUHHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

Jluneiinasi, KBajpatuyHas W JAPOOHO-TMHEHHAs (PYHKIUU. DJIeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IpauKOB.

CreneHHast pyHKIMS C HATypaJIbHBIM M LIENbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M rpapuk KOpHS N-OM CTENEHH Kak (QYHKIUU OOpaTHOMN
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u norapudmMuueckas (PyHKIIMH, WX CBOMCTBA M TpaduKy.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs YpABHEHU.

TpuroHomeTpuyeckas OKpPYKHOCTb, ONpPEIEIEHUE TPUTOHOMETPUYECKHUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

OYHKUMOHAIBHBIE 3aBUCHUMOCTH B PEAIbHBIX IMPOLIECCAX M  SBJICHUSX.
['paduiku peasbHBIX 3aBUCUMOCTEH.

Hauyaja MaTeMaTH4ecKoOro aHajaim3a

ITocmenoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs ITOCJICIOBATEIBHOCTEH. MeTox
MaTeMaTU4ECKON WHIYKLUU. MOHOTOHHBIE U OTrpaHUYECHHbIE
NOCJIEOBATENBHOCTH. VICTOpHSI BO3HMKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccuu. beckoneuHo yObiBaroias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMeTpUYECKON
IIpOrpeccruy. JINHEMHBIN U 3KCITIOHEHIMAIBHBIN pocT. Yncio e. @opmyiia Ca0KHbIX
npoueHToB. Mcnonb30BaHWE MPOTPeccUU JUIsl PELIEeHUs peajbHbIX —3aaay
MIPUKIIATHOTO XapaKTepa.

HenpepoiBubie ¢yHKIMM U UX cBoiicTBa. Touku paspeiBa. ACHUMITOTHI
rpajuxoB ¢yukiuii. CBoiicTBa (QyHKIMI HENpPEpbIBHBIX Ha OTpe3ke. Meron



MHTEPBAJIOB [JI1 PEUICHUS] HEpPaBEHCTB. lIpMMeHEHHE CBOWCTB HENPEPBIBHBIX
byHKIMI 1715 petieHus 3a1a4.

[lepBas u Bropas npousBoaHbie GyHKIMHA. OnpeneneHue, reOMETPUIECKUA 1
(bU3UYECKUil CMBICI MPOU3BOAHON. YpaBHEHHE KacaTelIbHOU K rpaduky QyHKITUH.

[Ipown3BoiHbIE AJIEMEHTAPHBIX byHKIMA. ITpousBoHas CYMMBI,
MIPOU3BEICHUS, YACTHOTO U KOMITO3UIINH (DYHKITHH.

MHoskecTBa M JIOTHKA

MHoOx€eCTBO, omepanuMu HaJl MHOXECTBAMM W HMX CBOMCTBa. Jlnarpammbl
DOitnepa—Benna. IIpuMeHEHME TEOPETUKO-MHOXXECTBEHHOIO —armmapara i
ONMCAaHUSI PEAJbHBIX IPOIECCOB M SBJICHUM, MPU PEUICHUM 3aJad W3 JAPYTUX
y4€OHBIX MPEAMETOB.

OnpeneneHue, TeopemMa, CBOMCTBO MaTeMaTH4YECKOro OOBEKTa, CIEJCTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHMUS.

11 KVIACC

Yucaa v BBIYMCICHUSA

Hartypanbubie u 1nemnbie uucia. [I[puMeHeHrne MpU3HAKOB JEIMMOCTH IIEJIBIX
yycen, HauOombIuid oOmuii aenutens (mamee — HOJl) m Hammenbinee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1a4 B LEJIBIX YHUCIIAX.

Kowmrmnekcuble uncna. AnreOpanyeckas W TpPUTOHOMETpUYecKas (HOpMbI
3aMUCH KOMIUIEKCHOTO 4Hcia. ApudMETHUECKHE OIepalud C KOMIUIEKCHBIMU
yucnamu. M3o0pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu N-oi cTeneHu u3 KOMIUIEKCHOro uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PeIIeHUs] PU3NUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHHS U HEPABEHCTBA

CucrteMa M COBOKYNHOCTh YpPaBHEHHUH W HEPABEHCTB. PaBHOCWIbHBIC
CUCTEMBbI U CUCTEMBI-CIIC/ICTBUS. PaBHOCHIIbHBIC HEPABEHCTRA.

OT6op  KOpHEW  TPUTOHOMETPUYECKUX  YpPaBHEHHH C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpHUIeCKUX HEPABEHCTB.

OCHOBHBIC METOJIbI  PEIICHUS TIOKA3aTEJIbHBIX W  JIOTapu(PMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEUICHUS CHUCTEM M COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTEeIBHBIX U JOTapU(PMUYECKUX YPABHCHHM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C apaAMETPAMHU.

[IpumeHeHne  ypaBHEHUM, CHUCTEM M  HEPABEHCTB K  PEUICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad W3 Pa3IMYHBIX 00JacTel HAyKd W peaybHOU
YKW3HU, UHTEPIPETALIMS OTYYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKHU



I'paduk xommosuumu QyHkuuii. ['eomerpudeckue o00pa3bl ypaBHEHUH W
HEPaBEHCTB HAa KOOPJIWHATHOM ITUIOCKOCTH.

TpuronomeTtpudeckue QGyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckue Meroabl pelieHust ypaBHEHUNM M HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaAMH.

Hcnonp3oBanue rpadukoB GYHKIUNA [ HCCICAOBAHUS IPOIECCOB U
3aBHCHMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUWW 3a7ad U3 JAPYTUX y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana maTeMaTH4ecKOro aHaju3a

[IpumeHeHnne nMpou3BOJHON K HMCClIeOBaHUI0 (QYHKIUA HA MOHOTOHHOCTH U
skcTpeMymbl.  HaxoxxaeHue  HauOoNbIIEro W HAMMEHBIIEro  3HAYEHUH
HEIMpEePbIBHON (DYHKIMU HA OTPE3KE.

[IppumeHeHne NPOW3BOMHOM JUIS HAXOXKIACHUS HAWIYYIIEro peuieHus B
NPUKIAJAHBIX 3aJadax, Uil OINpPEACIICHHs CKOPOCTH W YCKOPEHMs Ipolecca,
3aJIaHHOTO (HhOPMYJION WK TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBOOOpa3HbIX. IlepBooOpa3HbIe
aneMeHTapHbIX QyHKIuMH. [IpaBuna Haxox1eHus epBOOOPa3HbIX.

WuTerpain. I'eoMeTprudecKuii CMBICI HHTErpaia. Beraucienne onpenenéHHoro
uHTerpana no gopmyne Herotona-Jleionuna.

[IpumeHeHue wuHTErpana Jid HAXOXKICHUS IUIOMIAEWd IUJIOCKUX (GUryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuidt nuddepeHIralIbHbIX ypaBHEHUI. MartemaTtnyeckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB € MOMOLIBI0 U depeHIIHNATBHBIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHA YYEBHOI'O
KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJYBJEHHBIA YPOBEHb) HA YPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaIaHCKOro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON TMO3HUITMH 00YJaIOMEerocss Kak akTHBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOrO  OOWIIeCTBa,  MPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SIBICHUH,
IpoLEeyp TPaXJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl M JIPYroe), yMEHHE
B3aMMOJICHCTBOBAaTh C COIMAJIBHBIMU HWHCTUTYTaMU B COOTBETCTBHUM C HX
(GYHKIUSAMU 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPAKIAHCKONW MIACHTHUYHOCTH, YBAKEHHUS K
MPOIIOMY M HACTOSIIEMY POCCHICKOW MAaTEMAaTHKH, [IEHHOCTHOE OTHOIIECHHUE K
JTOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJIOrusX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUICKOTrO Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHUS, TUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAS JCTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1ay, PEIICHHUH, PACCYKICHUNH, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3IMuYHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIIUTAHMS:

cOPMHPOBAHHOCTh YMEHHUS TMPUMEHSTh MaTEMaTUYeCKUE 3HaHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUM U
OTIIbIXa, PEeryisipHas (U3NYecKas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHNS:

TOTOBHOCTh K TpyAy, OCO3HAaHHE UEHHOCTH TPYJOJI00Us, HHTEpEC K
paznuyHbiM  cpepaM  MPOPECCHOHAIBHOMW  AESTENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymedr mnpodeccnrt W Ppeannu30BBIBATH COOCTBEHHBIC JKHU3HECHHBIE TIUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTH K  MareMaTHUYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3KOJIOTUYE€CKOT0 BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh  JKOJIOTUYECKOM  KYJIBbTYpPhl, TOHUMAHHUE BIUSHUS
COITMATTbHO-?KOHOMHUYECKUX IPOIIECCOB Ha COCTOSTHHUE MPUPOIHON M COIMATBHOM
CpeIlbl, OCO3HAHKE TJI00AIIBHOTO XapaKTepa dKOJOTHUECKUX MPOOJIeM, OPUSHTAITHIS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHWUU IS pelieHus 3agady B 00JacTu
OKpY’)Karolel cpelibl, IJIAHUPOBAHME TIIOCTYNKOB U OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUSI HAYKW U  OOIICCTBEHHOM  MPAKTUKH, TMOHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(epbl 4YeIoBEYeCKOM MAesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYUMOCTH [UJI1 Pa3BUTHS LUBUJIW3ALAM, OBJIAJCHUE S3BIKOM
MaTE€MaTUKHM W MaTeMaTUYeCKOW KyJIbTYpOH KaK CpEJACTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eiiCTBUSA

ba3zoBble 1ornueckue AecTBu:

BBISBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKK MaTeMaTHYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHUH MEXAy TMOHATUSAMHU, (OPMYJIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHMsI /71 0000IIEHHS M CPABHEHHMSI, KPUTEPUHU TTPOBOIMUMOTO aHAJIN3a;

BOCIIpUHUMATh,  (HOpMynIHpoBaTh W NPeoOpPa3oBbIBATH  CYXKICHUS:
YTBEPJAUTEIbHbBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YaCTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX W YTBEPXKACHHSX, MpEIaraTh KPUTCPUU JIs
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYU;

JieJaTh BBIBOJLI C UCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AaKJIIOUCHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSITEIBHO J10KA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUI
(IpsiMble U OT MPOTUBHOTO), BHICTPAUBAaTh apryMEHTALIUIO, IPUBOJIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh CHoco0 pelieHus y4eOHOM 3ajayu  (CpaBHMBATh HECKOJIBKO
BAPUMAHTOB  pEIIEHHUs, BbIOMpaTh HauOoliee MOAXOASIIUA € y4€TOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue J1eCTBUA:



UCIIOJIb30BaTh BOIPOCHI KaK HCCIEN0BATENIbCKMM MHCTPYMEHT IIO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (DUKCHUPYIOIIME  MPOTUBOpEUYUe,  Mpodsemy,
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (hOpMHpOBATH THUIOTE3Y, aAprYMEHTHUPOBATH
CBOIO MO3MIINI0, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEI0BAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTo 00BEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENLHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOJBI TIO pe3yibTaTam
OPOBEAEHHOIO  HAONIOAECHUS, HCCIENOBAaHUS, OLIEHWBATh  JIOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TpoIlecca, a TaKKe BBIIBUTATDH
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnpopmanueii:

BBISABJIATH J1e(pUUUTH MH(OPMALIMU, AAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha
BOIPOC U JUIsl pElICHUs 3a/1a4H;

BBIOMpaTh HHPOPMAIIHIO U3 UCTOYHUKOB PA3IWYHBIX THUIIOB, aHAJM3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh HMH(OPMALIMIO, MPEACTABIATh €€ B Pa3MYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKH;

OLICHUBATh HaAEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyITMPOBAHHBIM KPUTEPHUSIM.

KoMMyHuUKaTHBHBIC YHHMBeEpPCaJbHbIE Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJIEHUSI B COOTBETCTBUU C YCIOBUSMHU U
HesiMM  OOLIEHMSI, SICHO, TOYHO, T'PAaMOTHO BBIpaXXaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IIMCBbMEHHBIX TEKCTaX, aBaTh IMOSCHEHUS II0 XOAY PELICHMs 3aJauH,
KOMMEHTHUPOBATH MOJTYyUYECHHBIN pPE3yJIbTaT;

B X0Jie 00CYXJIECHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
npoOsieMbl, pemaeMol 3a7aud, BBICKA3bIBaTh MJIEH, HAIEJICHHbIE Ha IOHMCK
pelIeHnsl, COIOCTABIIATh CBOM CYXKICHUSA C CYXIACHHUSAMHU APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiM4yMe U CXOACTBO MO3UIMUN, B KOPPEKTHOH (opme
bopMyIMpOBaTh PA3HOIJIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YJbTAaThl PELICHUS 3aJlayd, SKCIIEPUMEHTA, UCCIICIOBAHMS,
IpOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaay
NPE3EHTALUN U OCOOEHHOCTEN ayJUTOPHUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe AeHCTBUS
Camoopranusanms:



COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3aJauM, BHIOUPATh CIOCOO pelleHus ¢
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHAHTHI PEIICHUN ¢ YYETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

BJIAJCTh  HaBbIKAMHU  IIO3HABATEIbHOW  peQIeKCMU  KaK  OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUII U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTAaTOB, BIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIlecca W pe3ysbTara pPelieHHs
MaTeMaTUYECKOHN 3a4a4u;

NPEeABUACTh TPYAHOCTHU, KOTOPbIE MOTYT BO3HUKHYTH MPU PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX,
HaNJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIOBUAM, OOBIACHITH TPUUHUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaToOB AESITENbHOCTH, HAXOAUTh OLIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBmecTHasI 1eATEIBHOCTD:

MOHUMATh U HUCIOJIb30BaTh NMPEHMYILIECTBA KOMAHIHONW U WHANBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3a7ad, OPUHUMATh I€Jb COBMECTHOM
JESTEIbHOCTH, TUIAHUPOBAaTh OPraHU3alMI0 COBMECTHOM paboOThl, paclpenensirh
BUJIbI pabOT, JIOTOBApWBATHCS, OOCYX AAaTh TMPOIECC U Pe3yJabTaT padoThl,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMOBBIX (popmax paboTsl (00CykaeHHs, OOMEH MHEHHI,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOI 4YacThb pabOTBl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JIPYrMMH YJEHAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kJjacce oOydyarIIUHCA TMOJIYYUT CIETYIOLINE
MPEIMETHBIC PE3yJbTAaThl TI0 OTACIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucii1a v BBIYUCTICHUSA:

CBOOOJIHO OINEPUPOBATH MOHATUSIMHU: PAIMOHAIBHOE YHUCIO, OECKOHEUYHas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIUOHAILHOE YHCIO0, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JpOOM W TPOIEHTHI IS PEIICHUS TPHUKIAAHBIX 3a7ad W3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSTh NPUOTMKEHHBIE BEIYMCIICHUS, TIPABUIIA OKPYTJICHUS, IPUKUAKY U
OLICHKY p€3yJbTaTa BEIYUCICHUM;



CBOOOIHO ONEpUpPOBATh MOHSITUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIb30BATh MOAXOIALTYI0 (POPMY 3alMCU JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEJACTABIICHUS JaHHBIX;

CcBOOO/IHO ONEpPUPOBATH MOHATHEM: apU(PMETUYECKUN KOPEHb HaTypaJbHOU
CTEIICHH;

CBOOOJTHO OIIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTelIEM;

CcBOOOZIHO OMNEpUpPOBaTh TMOHATUSAMU: Jorapudm Yucna, ACCITUYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOO/IHO ONEPUPOBATh MOHATHSIMM: CHHYC, KOCHUHYC, TAaHI'€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMH: APKCHHYC, APKKOCUHYC M apKTAHTE€HC YHMCIOBOTO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO OMNEpPUPOBATH MOHATUSAMHU: TOKIECTBO, YPaBHEHHE, HEPABEHCTBO,
PaBHOCWIbHBIE YPABHEHUS U YPABHEHHUS-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3IMYHbIE METOAbl PEUIEHUS PAIMOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOO/IHO OINEpPUPOBaTh MOHATHUSMU: MHOTOWIEH OT OJHON IEepEeMEHHOM,
MHOTOWIEH ¢ UeNbIMU KO3 (UIMeHTaMi, KOPHH MHOTOWIEHA, NPUMEHSTh
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISl pELIEHUs 3a/1a4;

CcBOOOIHO OMNEpUpOBaTh MOHATHSAMH: CHCTEMa JIMHEHHBIX YpaBHEHHI,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUI CMBICI,
WCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUs,
IIPUMEHSTh ONPENCIIUTENIA Ul PEUIEHUsS CHUCTEMbl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C MOMOILIBIO CUCTEMbI JIUHEHHBIX YPAaBHEHUH,
WCCIIE0BATh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MAaTPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH ITOJyUYECHHBIM PE3yJIbTAaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOpHAMM [UIsi MpeoOpa3oBaHUs
BBIPAKCHU,

BBITMOJIHATH MPE0OpPa30BaHUS YUCIOBBIX BBIPAXKEHUH, COAEpKAIINUX CTEIIEHU C
paLMOHAJIHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOICTBa aorapupmoB TSt npeoOpa3zoBaHus
Jaorapu(pMUYECKUX BbIPAKEHMUIA;

cBOOO/IHO ONEPUPOBaTh MOHATUSIMH: HPpaLMOHAJIbHbIE, NOKAa3aTENbHbIE U
JorapuMuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C OMOIIBIO PABHOCHIIbHBIX
IIEPEXO0/I0B WM OCYILECTBIISAA NPOBEPKY KOPHEM;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKHE (POpPMYIIBI AJis TPeoOpa3oBaHus
TPUTOHOMETPUYECKUX BBIPAKEHUN;



CBOOOJTHO ~ OMEpPUPOBATh TMOHITHEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
NPUMEHATh  HeoOxomumble  (OPMYIBI  JIJII  PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICIMPOBATh peajbHbIE CHUTyalldd Ha S3bIKE aiureOpbl, COCTaBIATh
BBIPDOKEHMSI, YpaBHEHMS, HEPAaBEHCTBA II0 YCJIOBHIO 3aJauyM, MCCIIEI0BaTh
MOCTPOCHHBIE MOJICIU C UCIIOJIb30BAHUEM amapara aireOpsl.

DOyHkuuu U rpapuku:

cBOOO/IHO OMEpUPOBATH MOHATUAMU: (PYHKIHSA, CIIOCOOBI 3aaHUs (YHKIIHH,
B3aMMHO OOpaTHbIe (YHKIIMM, KOMMO3WULMUS (PyHKIHMH, Trpadux GyHKIUH,
BBITIOJIHATDH JIEMEHTapHbIe MTpeoOpa3oBanus rpaduKoB PYHKIUH;

CBOOOIHO OMEpPUPOBATH MOHITUSIMH: OOJACTh OMPEICICHUS U MHOXECTBO
3HauYeHUN (DYHKIWH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OMNEPUPOBATh TMOHATUSMHU: UETHbIE U HEYETHbIE (PYHKIUH,
nepuonyeckue (PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMbI U
MUHUMYMBI (DYHKIIMM, HauOoJIblliee M HauMEHbIee 3HaYeHHe (QYHKIUU Ha
IPOMEXKYTKE;

cBOOO/IHO OTEPUPOBATH MOHITHSIMH: CTETICHHAs (PYHKIUSA C HATypajIbHBIM U
HeabIM TIoKa3zarenieM, rpaguk CTeneHHOW (YHKIHMU C HATypalbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHs N-OW cTerneHu Kak (YyHKIHUU OOpaTHOW CTETNEeHH C
HATYpaJIbHBIM MTOKa3aTeleM;

ONEepPUpPOBATh TOHITUSAMH: JIMHEWHAs, KBaJpaTUYHas W JIPOOHO-TUHEHHAs
(GYHKIUH, BBITIONHATH dJIEMEHTAPHOE MCCIIEA0BAHNE U TIOCTPOCHUE UX TPAPUKOB;

CBOOOJTHO OIEPUPOBATHh MOHATUSIMH: TIOKa3aTelibHAasg W JorapupmMuyueckas
byHKIIMMU, UX CBOMCTBA U rpadUKH, MCIOIH30BATh MX TPAaPUKHU IS PEIICHHUS
YPaBHEHMU;

CcBOOOMHO OMEpPHpPOBaTh MOHATHUSIMHU: TPUTOHOMETPUYECKAS OKPY>KHOCTD,
OTIpeJIeICHHE TPUTOHOMETPUUECKUX (PYHKITUN YHCIIOBOTO apTyMEHTa;

UCIIOJIB30BaTh Tpaduku (PYHKIUN 1O HMCCIENOBAaHUS TPOIECCOB U
3aBUCUMOCTEH TIPHU PEIICHUH 3a/lad U3 APYTUX y4eOHBIX MPEIMETOB M PEabHOM
KU3HH, BBIPAXATh (DOPMyITaMH 3aBUCIMOCTH MEX]Ty BETHIMHAMH,

Hauajia MaTeMaTH4eCKOro aHAIM3a:

CcBOOOIHO OMNEpPUPOBATh MOHATHAMH: apupMeTHUecKass U TeoMeTpuyecKas
mporpeccusi, 06CKOHEYHO yOBIBArOIIasi reOMETpUUecKasi MPOrpeccus, TMHEHHBINA U
AKCIIOHEHIIUATBHBIA POCT, OpMyJia CIOKHBIX MPOIICHTOB, UMETh TPE/ICTABICHHE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU ISl PEHICHUS pealbHBIX 3aJad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OTIEPUPOBATH MOHATUSAMU: MOCIEA0BATEIHLHOCTD, CIOCOOBI 3a/1aHNUs
MOCJIEIOBATEILHOCTE, MOHOTOHHBIE M OTPAHMYEHHBIE TIOCIEIOBATEIbHOCTH,
MOHUMAaTh OCHOBBI 3apOXKIEHUS MAaTEMAaTHMYECKOro aHajlid3a Kak aHajau3a
OECKOHEUHO MaJIbIX;



CBOOO/IHO OIIEPUPOBATH MOHATUSAMU: HENPEPBIBHBIE (PYHKIIUH, TOUKH pa3pbiBa
rpaduka QyHKIMH, aCUMIOTOTHI Tpadrka QPyHKINU;

cBOOOJHO OIMEpPUPOBATH MOHATHEM: (DYHKIIMS, HEMpepbIBHAS Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH JIs1 pELICHUS 3a/1a4;

CBOOO/IHO OIEpUPOBaTh IOHATHUSMHU: II€pBasi U BTOpas IPOU3BOIHBIC
byHKIMM, KacatenbHas K TpaduKy QyHKIIHIH,

BBIYKCIIATh NMPOU3BOJAHBIE CYMMBI, POU3BEICHUS, YACTHOTO M KOMIIO3ULIUU
IBYX (DYHKIUH, 3HATH IPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKIIHI;

UCIIOJIb30BAaTh T€OMETPUUECKUI M (PU3MUECKUN CMBICT IMPOU3BOIHON IS
peuieHus 3a1a4.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUPOBATh  MOHATUSMU:  MHOXKECTBO,  OIEpaluud  HaJ
MHO>KECTBaMU;

UCITI0JIB30BAaTh TEOPETUKO-MHOXECTBEHHBIN anmapar JJIs ONMCAaHUs peabHbIX
IIPOLIECCOB U SIBJICHUH, IPU PELICHUHN 3a]1a4 U3 IPYTUX yU4€OHBIX MPEAMETOB;

CBOOOJHO OIEpUPOBATh NOHATHSMU: OIpPENESIEHUE, TEOpEeMa, YpaBHEHHUE-
CJIEJICTBHE, CBOMICTBO MAaTEMAaTUYECKOIO O0OBEKTA, I0KA3aTENbCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kjacce oOydaromuiics TOJYYUT CIEAYIOIINE
IpPEeIMETHBIE PE3yJIbTAaThl MO OTACJIBbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTro
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yucsia v BBIYMCJICHUSA:

cBOOOZIHO ONEpUpPOBAaTh MNOHATUSAMM: HATypaJlbHOE U IeJI0e YHCIIO,
MHO>KECTBA HATypAJIbHBIX M LEJIBIX YUCEN, MCIOJb30BaTh NPU3HAKU JECIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHbIX uncen s peleHust 3a1ad, IPUMEHSTh
anroput™ EBKknuza;

CBOOO/IHO OIEpUpPOBaTh IOHATHEM OCTaTKa IO MOMAYJIO, 3alUChIBATh
HATypaJbHbIE YNCIIA B PA3JIMYHBIX IO3UIIMOHHBIX CUCTEMAX CUHMCIICHHUS,

cBOOOIHO ONEpPUPOBATH TMOHATUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMILJIEKCHBIX YHUCEJ, MPEACTAaBIATh KOMIUIEKCHBIE YUCa B alreOpanyeckod u
TPUTOHOMETPUUECKOU (hOpMe, BBIMOJIHATH apu(PMeTHUEeCKUue Onepaluu ¢ HUIMH U
n300paxaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:

CBOOOJHO ONEPUPOBATH MOHSATUSMU: HPPALMOHAIBHBIE, IMOKa3aTebHbIE MU
jgorapu(MUYECKHEe HEpPaBEHCTBA, HAXOJUTh MX PpEIIEHHUS C T[OMOUIbIO
PABHOCUIIBHBIX IIEPEXOOB;

OCYIIECTBISATH OTOOp KOpPHEH TpU pEHIeHHH TPUTOHOMETPHUECKOTO
YpaBHEHUS;

CBOOO/IHO ONEpPUPOBATH TOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HEOOXOAuMbIE  (OpPMyJbl Ul  PELICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;



CBOOO/IHO OIEPUPOBATh IMOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHSI, HAXOIAUTh PEIICHUS
CUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, UPPALMOHAIBHBIX, MIOKA3aTENbHBIX U
Jorapu(pMUUECKUX YPaBHEHUM U HEPABEHCTB;

pewiars palMOHAJIBHEIE, UppalOHaJIbHBIE, IIOKa3aTeJIbHBIE,
jJorapuMuyeckue ¥ TPUTOHOMETPUYECKHE YpaBHEHUS] M  HEPAaBEHCTBA,
CoZieprKalle MOYJIM U TapaMeTphl;

IPUMEHATH TpaduyecKue METOAbI AJisl PEUICHHs] YpaBHEHUN U HEPABEHCTB, a
TAK)Ke 3a/1a4 C apaMeTpaMu;

MOJIEJIMPOBATh pEalbHbIE CHUTyallUM Ha s3bIKe anreOpbl, COCTaBIAThH
BBIPDAKEHUs, YPAaBHEHMS, HEPABEHCTBA W HX CHCTEMBI II0 YCJIOBHIO 3aJ1ayH,
UCCJIEIOBATh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHMEM ammapara aiareOpsl,
WHTEPHPETUPOBATH NIOJyYECHHBIN PE3yJIbTaT.

DOyHKUMHA U TPapuKu:

CTPOUTHh TpaUKH KOMIIO3ULIUH (PYHKIMA C TOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBAHUS U CBOWCTB KOMIIO3UIUU IBYX ()YHKIIHIA;

CTPOUTh TIE€OMETpUYECKHe oO0pa3bl ypaBHEHHMI W  HEpPaBEHCTB Ha
KOOPAMHATHOM IIJIOCKOCTH;

CBOOOIHO  OMEpUPOBaTh MOHATHUSAMHU: TpadUKH TPUTOHOMETPUUECKHUX
byHKIM;

OpUMEHATh (YHKUMHA JUISI MOJEIMPOBAHUS W MCCIENOBAaHUSA pEalbHBIX
IIPOLIECCOB.

Havana maTeMaTH4eCcKOro aHaJm3a:

UCIOJIb30BaTh MPOU3BOAHYIO ISl UCCleA0BaHNs (YHKIIMU HAa MOHOTOHHOCTb
Y DKCTPEMYMBI;

HaXOJUTh HAauOOJbIIEE U HAUMEHbIIIEEe 3HAUYCHUS (DYHKIIMM HETPEPHIBHOW Ha
OTpE3Ke;

UCITOJIB30BaTh MPOU3BOJHYIO JUI HAxXOXKJIEHUS HAWIY4lIero peleHus B
OPUKIAAHBIX, B TOM 4YHMCIE€ COLMAIbHO-DKOHOMHMYECKHMX, 3ajadax, Ui
ONpEENEeHUs] CKOPOCTH W YCKOPEHHWs Ipoliecca, 3aJaHHOro (GopMysIod WU
rpadukom;

cBOOOIHO  ONEpUpOBaTh MOHATHAMH: [EPBOOOpa3Hasi, ONpeAeTIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTAPHBIX (YHKIUNH M BBIUYUCIATH
uHTerpai no gopmyne Hetotona-Jlelonuna;

HAXOJUTh IJIOLIAIAHN MIIOCKUX (PUTYp U OOBEMBI TEJl C TOMOIIBIO UHTETPaa;

UMETh TPEJICTABICHUE O MAaTeMAaTHYECKOM MOJEIMPOBAHUM Ha IpUMEpE
coctaBieHus 1udpepeHaIbHbIX YpaBHEHUH;

pemars NPUKIAIHbIE 33a4d, B TOM YHUCJIE COLHUAIBHO-3KOHOMHYECKOIO MU
(U3MYECKOro XapakTepa, CpeCTBAMU MAaTEMAaTHYECKOTO aHaIU3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposBbie)
HaumeHnoBaHue pa3/esioB U TeM MPOrPpaMMbl Konrtpoubnbsie IIpakTnueckue
n/n Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
MHO0XeCTBO ACHCTBUTCILHBIX YHCEI. MHOIOYJICHEI. bubmnoreka IIOK
1 PanmonanbHble ypaBHEHUs U HepaBeHCTBA. CHCTEMBI 24 1 https://m.edso0o.ru/7f415b90
JIMHEWHBIX YPABHEHUHN
5 ®ynkuyu u rpaduku. Crenennas GyHKIUS C LETBIM 19 1 Bubmmorexa IIOK
HOKa3aTeeM https://m.edso0.ru/7f415b90
3 Apudmerndeckuii KopeHb N-0if cTeneHu. 15 ! bubnmorexa IOK
VppalHOHATBHbIE YPABHEHS https://m.eds00.ru/7f415b90
4 [MokasatenbHas Gpynkuus. [TokasaTenbHble 10 1 brbmiorexa LIOK
ypABHEHHS https://m.eds00.ru/7f415b90
5 Jlorapudmuueckas Qpynkuus. Jlorapupmuaeckue 18 i brbmorexa LIOK
ypaBHeH™Ms https://m.eds00.ru/7f415b90
bu6anoreka LIOK
6 TpuroHomeTpruYecKue BBIPAXKECHUS U yPaBHEHUS 22 1 https://m.eds00.ru/7f415b90
bubnunoreka LIOK
7 [TocnenoBarenbHOCTH U MPOTPECCUU 10 1 https://m.eds00.ru/7f415b90
8 HenpepsiBable pynkuuu. [IponszBoanas 20 1 bubmuoreka [IOK
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https://m.edsoo.ru/7f415b90

[ToBTOpeHME, 06001IeHNE, CHCTEeMAaTH3allusl 3SHAHUN

bubnunoreka LIOK
https://m.edsoo.ru/7f415b90
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11 KIIACC

KoJsmn4yecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHoBaHHe pa3aejioB M TeM MPOrPaMMBbI Konrpoabnsie IIpakruueckue
n/n Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
! Uccnenosanue QyHKIHIA ¢ TOMOLIBIO 29 1 Bubnuorexa [OK
MPOH3BOHOIH https://m.edsoo.ru/7f415b90
bubnuoreka [{OK
2 IlepBooOpasHas u UHTErpa 12 1 https://m.eds00.ru/7f415b90
3 I'padMKu TPUTOHOMETPUIECKUX (DYHKIIUHA. 14 ! Brbmiorexa [IOK
TPUTrOHOMETPHUCCKIE HEPABCHCTBA https://m.edso0.ru/7f415b90
A VppannoHaibHbIe, TOKA3aTeIbHbIE 1 24 . Brbmiorexa [IOK
HOTapU(MITIECKHe HePABEHCTRA https://m.edsoo.ru/7f415b90
bubmmoteka [IOK
5 KommiexcHeie dncna 10 1 https://m.eds00.ru/7f415h90
bubnunorexa LIOK
6 HarypanbHbie 1 1ienble Yucia 10 1 https://m.edsoo.ru/7f415b90
CuCTeMBI pallMOHATEHBIX, HPPAIIHOHATBHBIX bubnuoreka [JOK
7 MOKa3aTebHBIX M JTOTapUPMHUCCKUX 12 1 https://m.edso0.ru/7f415b90
ypaBHEHUI
but6mmoreka [IOK
8 3aja4u ¢ mapameTpamu 16 1 https://m.edsoo.ru/7f415b90
9 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3AIUS 16 2 bubmuoreka [JOK
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

MaremaTuka: anredpa U Hayajga MaTeMaTHYECKOIO aHAJIN3a, TEOMETPHS.
Anrebpa u Havasia MaTremMaTuueckoro anaiausa, 10-11 kimaccel. Anumos 111LA.,
Konsrun 10.M., TkaueBa M.B. u npyrue. AKIIMOHEpHOE OOIIIECTBO
«3parensctBo «lIpocBemenue.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://skysmart.ru

https://www.yaklass.ru/

https://uchi.ru/



