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HOACHUTEJIBHAS 3AIINCKA

VY4eOHblil Kypc «Anredpa U Hayana MaTEMaTHYECKOI0 aHAJIM3a» SABJISIETCS OJTHAM U3 HauboJee 3HAYMMBbIX B IPOrpaMMe
cpenHero oduiero o0pa3oBaHUsl, MOCKOJbKY, C OAHOW CTOPOHBI, OH 00eCIeYrBaeT MHCTPYMEHTAIbHYIO 0a3y AJid U3yYeHUs
BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOpOHbI, (OPMHUPYET JIOrMYeCKOe M aOCTpaKTHOE MBIILUIEHUE
oOy4aromuxcs Ha YpOBHE, HEOOXOAMMOM sl OCBOEHUSI MHPOPMATUKH, OOIIECTBO3HAHMSI, UCTOPUU, CIOBECHOCTH U IPYTUX
JUCIUIUIMH. B paMKax TaHHOTrO y4yeOHOro Kypca oOydaromirecs: OBJIaeBaloT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HAYKH,
KoTOpasi GopMyIupyeT CBOU JOCTUKEHHUS B MaTeMaTHueckoi popme.

VY4eOHbIlt Kypc anreOpbl M Hadal MaTEMaTHYECKOTO aHalu3a 3aKJIaJIbIBA€T OCHOBY JUIsl YCIIEHUIHOTO OBJIAJECHUS
3aKOHAMHM (PU3UKH, XUMHUH, OMOJIOTMH, TOHUMAHUS OCHOBHBIX TEHACHIIMI pPa3BUTHS DKOHOMUKH U OOIIECTBEHHOH >XKW3HH,
MO3BOJISIET OPUEHTUPOBATHCSI B COBPEMEHHBIX ITU(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO MCIOJIB30BATh UX JIJIS
JanbHeuero oopa3oBaHus U B MOBCEIHEBHOMN *U3HU. B TO ke Bpems oBiaseHne aOCTPaKTHBIMHU U JIOTUYECKU CTPOTUMH
KOHCTPYKIHMSMHU anreOpbl U MaTeMaTHUYeCKOro aHallh3a pa3BUBAeT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBHIBATH
UCTUHHOCTb, JTOKA3bIBaTh YTBEPXKICHUS C MOMOIIBIO MHIYKIIMM U pacCykKIaTh JEAYKTUBHO, MCIOJI30BaTh 0000IIEHUE U
KOHKPETHU3AINIO, a0CTparupoBaHue U aHAIOTHIO, HOPMUPYET KPEaTUBHOE M KPUTHUECKOE MBIIIICHHUE.

B xone u3yuenus ydeObHOro Kypca «Anredpa ¥ Hadajga MaTEMaTHYECKOTO aHaIu3a» OOYyYaronluecs MoJIy4aroT HOBBIM
ONBIT pEUICHUs NPUKIATHBIX 337a4, CAMOCTOSITEIBHOTO IOCTPOEHUSI MAaTEeMaTUYECKUX MOJIENIEd pealbHbIX CUTYyalui,
UHTEPIpPETAUN TOJYYEHHBIX PEIIEHUIN, 3HAKOMSTCA ¢ IPUMEPAMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOAE, HAYKE U
HCKYCCTBE, C BBIIAOIIMMHCS MAaTEMAaTUUECKUMH OTKPBITUAMU U UX aBTOPAMH.

VY4eOHbIit Kypc 00JaaeT 3HAYUTEIbHBIM BOCITUTATEIHbHBIM MMOTEHIIMATIOM, KOTOPBIA peaanu3yeTcsl Kak dyepe3 ydeOHbIN
MaTepuai, CoCOOCTBYIOIUN (POPMUPOBAHUIO HAYYHOTO MHPOBO33PEHMS, TaK U Yepe3 CHelUPUKY yueOHOU Jesi TeTbHOCTH,
TpeOyromel NpoAOIKUTEIbHON KOHIIEHTPAlMM BHHUMAHHSA, CaMOCTOSITEIbHOCTH, aKKypaTHOCTHM W OTBETCTBEHHOCTH 3a
MOJy4YEHHBIN Pe3yJIbTaT.

B ocHoBe meroauku oOydyeHust anredpe W HavajdaM MaTEMaTHUECKOTO aHadu3a JIKHUT JEATENbHOCTHBIN MPUHIIHI
o0yJeHHUS.



B crpykrype yuebHOro Kkypca «Anrebpa W Hauyajga MaTeMaTHYECKOrO aHaju3a» BBIJIEJIEHBI CIEAYIOLIne
cojJiepKaTelbHO-MeTouueckue JuHuu: «Hucna u BeruucieHus», «OyHKuMU U rpadukn», «YpaBHEHUS U HEPABEHCTBAY,
«Havama marematndeckoro asanusa», «MHOXKecTBa M JOTHKa». Bce OCHOBHBIE COAEPKATEIBHO-METOANYECKHUE JIMHUU
U3YyYaloTCs Ha MPOTSKEHUHU JIBYX JIET 00y4YeHUs Ha YPOBHE CpeJHEro oOuiero oOpa3oBaHMsl, €CTECTBEHHO IOMOIHSSA APYT
JIpyra W TIOCTENEHHO HACHIIAsCh HOBBIMU TeMaMu M pasjaenamu. JlaHHBIH y4eOHBIM Kypc SIBISICTCS WHTETPATUBHBIM,
MOCKOJIbKY OOBEANHSET B ceOe CoZepKaHne HECKOJIIbKMX MaTeMaTHUeCKUX JTUCLIUILIMH, TAKUX KaK anredpa, TPUrOHOMETpHs,
MaTEeMaTUYEeCKUW aHajau3, TEOopus MHOXECTB, MaTeMaruyeckas Jjoruka u apyrue. [lo mepe Toro kak oOydarouiuecs
OBJIaJIEBAIOT BCE OOJIee MMUPOKUM MAaTEMAaTUYECKUM alapaToM, Y HUX MOCIEA0BaTENbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MATEMAaTUYECKYIO MOJIENb PEAIbHOM CUTYalluH, IPUMEHATh 3HaHUS, MTOJIYYSHHbIC IPU U3YUECHUH YUEOHOTO
Kypca, IUJIsi PElIeHUs CaMOCTOSITeNIbHO C(HOPMYITMPOBAHHOW MaTeMaTHYeCKOW 3a/laud, a 3aTeM HHTEpPIPETHPOBATH CBOM
OTBET.

CopepxarenbHo-MeToANYECKas: JTMHUS «Hucaa ¥ BBIYHMCICHUS» 3aBepiiaeT (popMUpOBaHHE HABBIKOB HCIIOJIB30BAHUSA
JEHUCTBUTENBHBIX YHCEI, KOTOpOe ObUIO HAYaTO HAa YPOBHE OCHOBHOIO 00Iero oopasoBanusi. Ha ypoBHe cpennero ooiero
oOpa3oBaHus 0co00e BHUMaHUE yjensieTcss (OPMUPOBAHMIO HABBIKOB PAIIMOHATBHBIX BBIUMCICHUHN, BKIIOUYAIOIIUX B CEOs
UCIIOJIb30BaHUE PA3UYHBIX (OPM 3alUCH 4YKCIA, YMEHHE JeiaTh MPUKHUAKY, BBITIOJHATH MPUONMMKEHHBIE BBIYUCICHUS,
OLICHMBATh YHCIIOBBIE BBIPAXKEHUS, pabOTaTh C MATEMAaTHYECKUMHU KOHCTAaHTAaMHU. 3HAKOMBbIE OOYyYalolIMMCS MHOXECTBa
HAaTypJIbHBIX, LEJbIX, PAllMOHAIBHBIX U JEUCTBUTEIBHBIX YHUCEN JIOMOJHSIOTCS MHOYKECTBOM KOMIUIEKCHBIX uucen. B
Ka)XJIOM U3 3TUX MHOXECTB PacCMaTPHUBAIOTCS CBOMCTBEHHBIE eMy cHelu(pUYecKrue 3aJa4i U ONepaluu: JIeJIeHue Halemo,
OTIEpUPOBAHUE OCTAaTKAMU HAa MHOXKECTBE IEJIBIX YHCEN, OCOObIE CBOWMCTBA PAIMOHANBHBIX W HUPPAIMOHAIBHBIX YHCEN,
apu(pMETHIYECKUE OMNEpalfi, a TaKKEe HW3BICUCHUE KOPHS HATYPAJIbHOW CTETIEHHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEN.
biaromaps mnocnenoBaTelbHOMY pPACIIMPEHUIO Kpyra HCIOJb3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOXHOCTAMHU HX
MPUMEHEHUS JIJIS PEIICHUS PA3INYHbIX 3a7a9 (OPMUPYETCS MPE/ICTABICHNE O €IMHCTBE MAaTEMATHKU KaK HAYKH U €€ POJv B
IIOCTPOEHUU MOJIENIEN PEAIbBHOTO MUPa, IIUPOKO UCIOIB3YIOTCS 0000IEHNE U KOHKPETU3ALUS.

JIunus «YpaBHEHHS] U HEPABEHCTBA» PEANMU3YETCS HA NPOTSIKEHHH BCEro OOyYEHHUsI HA YPOBHE CPEAHEro O0OIlero
o0pa3oBaHus, MOCKOJIbKY B KaKJIOM pazaene [IporpaMMbl mpeIycMOTPEHO pelieHre COOTBETCTBYIONIMX 3a/1ad. B pe3ynbTare
oOyyJaroluecs: OBJIAJACBAIOT PA3TUYHBIMU METOAAMU PEUICHUS PalMOHANBHBIX, HWPPALMOHAIBHBIX, MOKa3aTEIbHBIX,



Jorapu(MUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB M CHUCTEM, a TAKXKE 3ajJlay, COJAEP)KallUX MapameTphl.
[lonyyeHHble yMEHUS LIMPOKO HCIONB3YIOTCA TMPU HUCCIENOBAHUM (PYHKIUN C MOMOIIBIO MPOU3BOJHOM, MpPU PEIICHUU
NPUKIAJAHBIX 33/1a4 U 337a4 Ha HaXOKJCHHE HauOOJIbIIMX U HAUMEHbIIMX 3HaueHuil QyHkuuu. JlaHHas copepkareiabHas
JUHUS BKJIIOYaeT B ce0s Takke (OPMUPOBAHME YMEHMH BBINOJIHATH pacu€Thl Mo (opmynam, npeodpa3oBaHUs
palMOHATIBHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUMN, & TAK)KE BBIPAXKECHHUM, COAEpKAIIUX CTEIEHU M
norapudmel. brarogapst u3yueHuio aiaredGpandyeckoro mMaTepuana MPOUCXOUT JajbHEHIIee pa3BUTUE aIrOPUTMHUYECKOTO U
a0CTPaKTHOTO MBILIUICHUS 00ydYaromuxcs, (GOpMHUPYIOTCS HaBBIKM JEAYKTHUBHBIX pPaCCYXIECHUN, pabOThl ¢ CHUMBOJbHBIMU
dbopMamu, TMpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEM B BHJI€ PaBEHCTB M HEpPaBEHCTB. Alrebpa mpeajaraet
3¢ peKTUBHBIE MHCTPYMEHTHI JJIs PEHICHUs] TPAKTUUYECKUX U €CTECTBEHHO-HAYYHBIX 3a/1a4, HAIJISIHO JEMOHCTPUPYET CBOU
BO3MOKHOCTH KakK sI3bIKa HAYKHU.

CopepxarenbHo-MeToANYeCKas: TUHUSA «DYHKIUUA U TpahUKU» TECHO MEPEIIeTaeTCs C APYTHMMH JIMHUSAMHU Y4eOHOTO
Kypca, MOCKOJIIBKY B KaKOM-TO CMBICIE 3aJa€T IOCJIENOBATEIIbHOCTh H3YyYEHHs MaTepuana. V3ydeHue CTEeneHHOi,
MOKa3aTeJIbHOM, Jorapu(PMUIEecKol U TPUTOHOMETPUUYECKUX (PYHKIIMH, UX CBOMCTB U rpaduKOB, UCIOIb30BaHUE (PYHKIIUN
JUTSL pelIeHus 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB U pPeallbHON KU3HU TECHO CBSI3aHO KaK C MAaTeMaTHUYECKUM aHAJIU30M,
TaK M C pellIeHueM ypaBHEHUU U HepaBeHCTB. [Ipu aToM O0mbIIOE BHUMAHUE YaEIseTCs (POPMUPOBAHUIO YMEHHUS BBIPAXKATh
dbopMynamMu 3aBUCUMOCTH MEXKAY Pa3IHUYHBIMUA BEJIUYMHAMH, HCCIIEIOBATh MOJyYEHHbIE (YHKIIUU, CTPOUTH UX TpaduKH.
Marepuan 310l conepKaTeIbHOW JJUHUU HALCJICH Ha Pa3BUTHE YMEHUN Y HABBIKOB, MTO3BOJIAIONINX BBIPAXKATh 3aBUCHUMOCTH
MEXIy BEIMYMHAMHU B Pa3IUYHON (opMe: aHaIUTHUECKOW, rpaduueckol M ciaoBecHOW. Ero msydyeHue crocoOCTByeT
Pa3BUTHUIO AITOPUTMUYECKOTO MBIIUIEHHS, CIIOCOOHOCTH K 0000IIEHIIO M KOHKPETU3alluH1, UCTIOIb30BaHUIO aHAJIOTUH.

CopnepxarenbHas nuHUS «Hauana maTeMaTH4eCKOro aHalin3a» MO3BOJIAET CYILIECTBEHHO PAaCHIMPUTh KPYr Kak
MaTeMaTUYECKUX, TaK W MPUKIAIHBIX 3a7a4, JOCTYIMHBIX O0YJAIOMIMMCS, TaK KaK Y HUX TOSIBIISIETCS BO3MOXXHOCTh CTPOUTD
rpaduKy CIOXKHBIX QYHKIIHHA, ONPENEATh UX HAMOOIBIINE M HANMEHBIIINE 3HAYCHUS, BEIYUCISATH TUIOMAIN GUTYP U O0BEMBI
T€J, HAXOAUTH CKOPOCTHM M YCKOpEHHs IpoueccoB. JlaHHas conep:KaTesbHas JIMHUS OTKPBIBAET HOBBIE BO3MOXXKHOCTH
IIOCTPOCHMSI MAaTEMATUYECKUX MOJEIIEN PEANBbHBIX CUTYyalui, IMO3BOJIIET HAXOAUTh HAWIydlllee PEIICHUE B IIPUKIIAIHBIX, B
TOM YHCIE COLHUAIbHO-)KOHOMHUYECKHX, 3ajJadaX. 3HAKOMCTBO C OCHOBAMM MAaTE€MaTHYECKOIO aHaju3a CIOCOOCTBYET
pPa3BUTHIO Aa0CTPAKTHOrO, (POPMaIbHO-JIOTMUECKOIO0 U KPEaTHBHOIO MBILUIEHUS, (POPMHPOBAHUIO YMEHHH pPACIIO3HABATH



MIPOSIBJICHHUS 3aKOHOB MAaTEMaTUKH B HayKe, TEXHUKE W MCKyccTBe. OOydarommuecs Y3HAIOT O BBIAAIONIUXCS pe3yibTaTax,
MOJIYYCHHBIX B XOJIC€ Pa3BUTHS MaTEMaTUKHU KaK HAYKH, H 00 UX aBTOpax.

ConeprkaTenbHO-METOANYECKasT JTHHUS «MHOXKECTBAa M JIOTHKA» BKIIFOYA€T B CEOS DJIEMEHTHI TEOPUU MHOXKECTB U
MaTeMaTUICCKOHN JIOTHMKU. TeopeTHKO-MHOXKECTBEHHBIC MPECTAaBICHUS MTPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTEMAaTUKH H
npeIararoT HauboJee YHUBEPCAbHBIN A3bIK, 00BEAMHSIONINN BCE pa3ieibl MATEMATUKH U €€ TIPHIIOKCHHUM, OHU CBSI3bIBAIOT
pa3Hble MaTEeMaTWYCCKHUE JUCHUILIMHBI M WX MPWIOKEHUS B eauHOe Ieioe. [lodToMy BaXHO 1aTh BO3MOXHOCTH
oOydarornieMycss MOHUMaTh TEOPETHKO-MHOXKECTBCHHBIM S3BIK COBPEMEHHOW MAaTEMaTUKH W MCIOJIb30BaTh €ro IS
BBIP@KEHUS CBOMX MBICJICH. JIpyruM Ba)KHBIM MPH3HAKOM MaTEMaTHKW KaK HAayKd CIeAyeT MpPH3HATh CBOWMCTBEHHYIO €M
CTPOTrOCTh OOOCHOBAHMI W CIIEIOBAaHUE ONPECIEHHBIM MPABUIIaM IMOCTPOCHHSI JTI0KA3aTeIbCTB. 3HAKOMCTBO C JJIEMEHTAMH
MaTEMaTUYCCKOW JIOTUKU CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBINUICHHUS OOYYaOIIUXCS, TO3BOJIICT UM CTPOUTH CBOU
pacCyXJeHUS Ha OCHOBE JIOTUUECKHX MTPaBUiI, POPMUPYET HABBIKH KPUTHUUECKOT'O MBITTUICHHS.

B yue6HOM Kkypce «Anrebpa M Hayajla MaTeMaTUYECKOrO aHaln3a» MPUCYTCTBYIOT OCHOBBI MAaTE€MaTUYECKOTO
MOJIETUPOBAHMSI, KOTOPBIE IPU3BAHBI CITIOCOOCTBOBATH ()OPMHUPOBAHUIO HABBIKOB IMOCTPOCHUS MOJIeNIeH pealbHbIX CUTYaIUH,
UCCJIEIOBAHUS ITHX MOJIEJell ¢ MOMOIIBIO amnmnapara ajreOpbl U MaTEMaTUYECKOTO aHadu3a, MHTEPIPETAIIUU MMOTYyYEHHBIX
pe3ynbTaTtoB. Takue 3ajaHus BIUIETEHBI B KXl U3 Pa3fesioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepual y4eOHOro Kypca
IMIMPOKO HMCIOJIB3YETCs JJIA PeIeHUs MPUKIATHBIX 3aaad. [Ipu peleHun peanbHbIX MPAKTHUYECKUX 3a7ad O0ydarouiuecs
pa3BUBAIOT HAOJIOIATEIbHOCTh, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCIOJB30BaTh AHAJIOTHIO,
000011aTh ¥ KOHKPETH3UPOBAThH IMpodiieMy. JlesTenpbHOCTh MO (OPMHUPOBAHUIO HABBIKOB PEIICHMS TMPUKIATHBIX 3aaad
OpraHu3yeTcs B MPOIIecce U3YyUEHUS BCEX TeM yUeOHOro Kypca «Anredpa v Hayaia MaTeMaTUYeCKOTo aHalu3ay.

Ha usyuyenue yueOHOTO Kypca «Anredpa u Havaiza MaTeMaTHYECKOTO aHainmu3a» oTBoauTcs 272 yaca: B 10 kmacce — 136
yacoB (4 yaca B Heziento), B 11 kitacce — 136 yacoB (4 yaca B HEZIEIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3IMYHbIX OTPACIIEN 3HAHUN U PEAIbHOMN KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3yIbTaTa BEIYMCICHHUIA.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIed GopMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUECKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsaiTUUHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TAHI€HC, KOTAHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC M apKTaHT'€HC YMCIIOBOT'O apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4JIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrouwieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ HeabIMU
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelLIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHUSI MOKA3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKUE bopMyIIBIL. [IpeoGpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYMCIICHUE €r0 3HAYEHMs, IPUMEHEHUE OIpPEACIIUTENS I PeleHus
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJENIEH pPEaJbHOU CUTYyallMd C ITOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHHe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunust ¢yukmuit. I'papuk  QyHkiuu. DOneMeHTapHble MNpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHIA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiee 1 HauMeHbllee 3HaUCHUs PYHKIIUU HA TIPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpadUK KOPHS N-OM CTENMEeHM Kak (PYyHKIUU OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Yucno €. @opmylia CIOKHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB @yHkiui. CBoiicTBa (YyHKUMN HENpephIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BJNEMEHTAPHBIX  (PYHKUUH. IIpousBogHass  CyMMBl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBJICHUW, IPU PELICHUU 3a4a4 U3 APYTUX
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensie yucna. [lpuMeHeHne NprU3HAKOB NEMTMMOCTH IENBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpatHoe (nanee — HOK), ocratkoB o Mmojyito, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHciia. ApuPMETHUYECKHE OMeparud C KOMIUIEKCHBIMU
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHH n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUs] 1 HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TIOKA3aTeNbHBIX U  JIOTapU(DMHUUECKUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IapaMeTPaMH.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajady W3 Pa3JudHbIX 00JacTell HAYKH W peajabHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'padpux xommosunmu ¢yHkumii. ['eomerpuueckue o0pas3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (yHKIMI AJid HCCIEIOBaHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajayax, s ONpPENeNIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpasHble
asieMeHTapHbIX QyHKUuH. [IpaBuia HaxoKeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uaTerpana no gopmyne Herorona-Jleitonuna.

[IpumeHeHne uHTErpajna sl HAXOXKIACHMS IUIOWAAEH IUIOCKUX (uryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHIHATBHBIX YpaBHEHHH. MaremaTudeckoe
MOJICJIMPOBAHUE pEAIbHBIX IPOLECCOB € MOMOUIbI0  Au(epeHInanbHbIX
YPAaBHEHHUM.



IINTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIM YPOBEHL) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyUaIOIIEeT0oCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAXKIAHCKON HJICHTUYHOCTH, YBOXKCHUS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHUYECKOM IIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUW B JIPYrUX HayKaX, TEXHOJOTusax, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JEATEIbHOCTBIO YYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOTO OyAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYasl 3CTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3/I0pOBOro 1 06€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHas hU3HUecKass aKTUBHOCTD), (PU3MYECKOE COBEPIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
pa3nuuHbiM  cpepam  NPOPEeCCHOHATBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEPIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbIC IIJIAHBI,



FOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO HA NPOTSHKEHUU BCEU JKU3HHU, TOTOBHOCTh K AaKTHUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3a]]a4 MaTEeMAaTHUYECKON HaMpPaBICHHOCTH;

7) 3KOJIOTHYeCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTMUYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TMPUMEHEHHE MaTEMAaTHUYEeCKWX 3HAaHWM IS peleHusl 3agad B 00JacTu
OKpYKarolel cpenbl, MIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPaKTUKU, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak c¢epbl YeIOBEUYECKOH ESITeIIbHOCTH, ATAloB €&
Pa3BUTUA W 3HAYMMOCTH JUISl Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOH KakK CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIEI0BATEIBCKYIO JICSATEIBHOCTh
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3oBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAaKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MATEMATHYECKUX
OOBEKTOB, TOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEeJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUSA 7151 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPHUIIATEIbHBIE, CIMHUYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPXKACHUSX, MpEIaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MMPUMEPHI U
KOHTPIIPUMEPHI, 00OCHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHuss y4dyeOHOM 3agayu  (CpaBHHMBATh HECKOJIBKO
BAPDUAHTOB  PEIICHUsS, BbIOMpaTh  Haubojee  MNOAXOMAUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



Bba3oBrble uccienoBare/ibCkue 1eiCTBUA:

MCII0JIb30BaTh BOIPOCHl KAaK HCCIEI0BATEIbCKUA MHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIeMy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIHMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSATENIBHO (POpPMYIHUpPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpOBENEHHOTO  HAOIOJEHUs, HCCIEIOBaHUS, OLEHUBATh  JOCTOBEPHOCTh
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000ILEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH ACPUIUTH UH(DOpMAIUKU, TAHHBIX, HEOOXOAMMBIX NJisi OTBETa Ha
BOMPOC U JJIs1 PEIICHUS 3a]1a4H;

BbIOMpaTh MHMOPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPECTABIATh €€ B pa3IMYHBIX (popmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
HEIIMHA OOIIEHUS, SCHO, TOYHO, I'PAMOTHO BBIpaKaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M THUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOJy PEIICHUsS 3aJayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3yIbTarT;

B XOJI¢ OOCYXKJICHHsI 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIAaeMOW TEMHI,
mpoOJIeMBl, peIracMoi 3ajadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC Ha IIOMCK
pEIlIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jUyuMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
(dbopMyITHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MIPEJICTABMIATh PE3YJAbTAaThl PEIICHUS 3a/laud, SKCIIEPUMEHTA, MUCCIIEI0BaHuUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1ad
Mpe3EHTAIIMU U OCOOEHHOCTEH ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4H, BEIOUPATh CIOCOO PEIIeHuUs C
y4€TOM UMEIOUINXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHUS
COBEpIIIAEMBIX JIEHCTBUI M MBICTUTEIBHBIX MPOILECCOB, UX PE3YNbTAaTOB, BIAJETh
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pPelieHUs
MaTeMaTUYeCKOW 3a/1auH;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBCTB, IaHHBIX,
HaNJCHHBIX OMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHUE PE3YNIbTATa LEH U YCIOBHIM, OOBSICHITH MPUINHBI
JTOCTY)KCHUS WM HEJAOCTH)KECHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONH M WHIVUBUIYAIBHON
paboThl TpU pelIeHHH YYeOHBIX 3ajJad, MNPUHUMATH I[eIb COBMECTHOMN
JeSTENbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, JOroBapuBaThCsa, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIbKUX JIIOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0OCYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJIMHUPOBATh CBOU JECUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBAThH
KayeCTBO CBOETO BKJIaJa B OOMMIUN MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kiaacce 0Oydaromuiics TMOTYYUT CIETYIOIIHE
MPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTeMaTHIECKOTO aHAIIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogudeckass Japo0b, TPOIEHTH, HWPPANMMOHATHLHOE YHCJIO, MHOXECTBa
PaIMOHATIBHBIX U IEHCTBUTEIBHBIX YHCEI, MOAYIh JCHCTBUTEIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPOIEHTHI IS PEIICHUS NPUKIAAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHUS, TTPaBUiIa OKPYTIICHUS, IPUKUIKY U
OIICHKY pe3yiIbTaTa BBIUYNCICHUN;



CBOOOJHO ONEpUpPOBaTH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCII0JIb30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEMCTBUTENIBHBIX YHCEI ISl pEeLICHUS
MIPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS TaHHBIX;

CBOOOJHO OIEPUPOBATH MOHATHEM: APU(PMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHAIBLHBIM MOKa3aTeJeM;

CBOOOJHO ONEpPUPOBATH MOHATUSAMM: JIOrapudM uMcia, ACCATHYHBIE U
HaTypajbHbIE JTOrapu(MbI;

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CHUHYC, KOCUHYC, TaHT€HC, KOTaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHIATUSMU: TOXKIAECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPABHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PAa3IMYHbIE METOJbl pEIICHUs palMOHAIbHBIX W APOOHO-
palMOHANBHBIX YPAaBHEHHM, IPUMEHSITh METOJ HWHTEPBAJIIOB UL PEIICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MMOHSATHUAMH: MHOTOYJIEH OT OJHOW IEepPEMEHHO,
MHOTOWIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHU MHOTOYJICHA, TNPUMEHAThH
JIeJICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUISl peLLeHUs 3aa4;

CBOOOJHO OMNEpHUpPOBaTH TOHATUSIMH: CHCTeMa JIMHEHHBIX YpaBHEHU,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMpeaenuTens 2 X 2 g BBIYKCICHUS €ro 3HAYCHWS,
IPUMEHATh ONPEACIUTENN JUId PELIEHUST CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIMPOBATh PEATBHBIC CUTYAIlUU C MOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHEHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIH C IOMOLIBI0O MATpUIl U OIPEIEIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHATIBHBIM [TOKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapu@moB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUM;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAIlMOHAIbHbBIC, MOKAa3aTeIbHbIE U
JorapuMHUUECKUe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WM OCYILIECTBIIAA POBEPKY KOPHEM;



MPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYIIbI A1 peoOpa30BaHUs
TPUTOHOMETPUUYECKUX BBHIPAKEHUH;

CBOOOJHO ONEPUPOBATH IMOHSITUEM: TPUTOHOMETPUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYIBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMs, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa ajreopsbl.

DYyHKIUH U TPAPUKU:

CBOOO/IHO OMEPUPOBATH MOHATUSAMU: (PYHKIIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (YyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKoB QyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPEEICHUS U MHOYXKECTBO
3HaYeHWH PYHKINU, HYJTU QYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJIHO OIEPUPOBATh TOHATHAMH: UYETHBIE M HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, POMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIEe 3HAYCHHWE (YHKIHHA Ha
IPOMEXKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHast QYHKIMS C HaTypalbHBIM U
LeJIbIM TOKa3aTesieM, Ipauk CTeneHHON (YHKIMU C HaTypalbHBIM U LEIBIM
nokaszaTesieM, rpauk KOpHsS n-oil CTeneHu Kak (PyHKIUU OOpaTHOM CTEHEHH C
HaTypaJIbHbIM I10Ka3aTeJeM;

ONEepUpPOBaTh MOHATUSAMU: JIMHEHWHas, KBaJApaTU4Has U JIpOOHO-IMHEWHHas
(YHKIMH, BBINOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U ITOCTPOCHUE UX IPaUKOB;

CcBOOO/IHO ONEpUPOBATh MOHATHUSAMHU: IOKazaTelbHas W JIOrapupMUUecKast
GbyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS peElIeHUS
YpaBHEHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSAMU: TPUTOHOMETpPUUECKAas OKPYKHOCTb,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMA [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAXKaTh (OpPMyJIaMU 3aBUCHMOCTH MEK/y BETUUMHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEepUPOBATh MOHATUAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECKas MPOrpeccusi, TNHEHHbBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAaHTE;

MCIIONIb30BaTh MNPOTPECCHM ISl PELICHHUS pPEaNbHBIX 3a7ad MPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSAMHU: TIOCIEI0OBATENBHOCTb, CIIOCOOBI 3a1aHUS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUS MATEMATHYECKOTO aHajau3a KaK aHalau3a
OECKOHEUYHO MaJbIX;

CBOOOJHO OMNEpPUPOBATHh TMOHATUAMH: HENpPEpPhIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINU;

CBOOOJTHO OINEPUPOBATH TOHATHEM: (PYHKIUS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUH AJI pelIeHus 3a/1ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
(GyHKIMH, KacaTeabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMM, 3HATh MPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUM W (U3MUECKUI CMBICT MPOU3BOAHOM IS
peuieHus 3aaad.

MHoxecTBa U JIOTMKa:

CBOOOJTHO ~ OMNEpUPOBAaTh  TMOHATUAMH: MHOXECTBO, ONEpalMM  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 JPYTHX y4eOHBIX MIPEAMETOB;

CBOOOJTHO ONEpPUPOBATH MOHSATUSMU: OIpEACIICHHe, TEeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMaTUYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIEAYIOIIHE
NpEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM paloueil MporpamMMbl y4eOHOTO
Kypca «Anredpa v Hauajga MaTeMaTHUYECKOTO aHAIIU3a:

Yucia ¥ BBIYUCJICHUSA:

CBOOOJTHO OMEpUPOBATH TMOHATHUSAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>XECTBA HATypaJbHBIX M LENBIX YHCEJ, MCIOJb30BAaTh NPHU3HAKU JEIUMOCTHU
uensix yucen, HOJl 1 HOK HaTypanbHBIX 4Mcen JJsl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKinna;

CcBOOO/IHO ONEpUpOBaTh MOHITHEM OCTAaTKa IO MOAYJIO, 3alUCHIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUUCIICHNUS,

CBOOOIHO ONEpPUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX YHCeJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIIa B alreOpandeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATH TMOHSITUSIMU: HUPPALMOHANIbHBIC, TMOKa3aTeIbHBIE U
norapuMuUYecKre HEPAaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCHUJIBHBIX MEPEXOJIOB;

OCYHIECTBIISITh OTOOp KOpPHEH TMpU pPEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEOOXOAUMble  (QOPMYJIBI  JUIsl  PEIICHUS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa U COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOJIUTh PEIICHUS
CHUCTEMbI U COBOKYIMMHOCTEW pallMOHAIIbHBIX, UPPALUOHAIBHBIX, MTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHCHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MoKa3aTeabHEbIC,
norapumMuyeckue W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalue MOIYJIu U MapameTphl;

MPUMEHATH rpaduuecKrue METOIbI JJIsl PEIICHHS] YpaBHEHUN W HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCMPOBATh pealibHbIe CHUTyalldd Ha S3bIKE alnreOpbl, COCTABIATH
BBIDAXXCHMS, YpPaBHEHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJIEIOBaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH NOJTYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMITIO3UITUU JIBYX ()YHKITUH;

CTPOUTHh TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATH TMOHATUAMHU: TpapuKU TPUTOHOMETPUUCCKHUX
dynKImii;

NPUMEHATh (QYHKIHHM I MOJACIHMPOBAHUS M MCCICJIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIS UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 KCTPEMYMBI;

HAXOJIUTh HanOOJIbIIICE ¥ HAMMEHBIIICEe 3HAUCHUS (DYHKIIMN HEIPEPHIBHOW Ha
OTPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXJCHUS HAWIY4YIIEro pPEIICHUS B
NPUKJIAJAHBIX, B TOM YHCJIE€ COLUUAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH M YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIou Wiu
rpauKoMm;



CBOOOJHO ONEpPUPOBaTH MOHATUSAMH: TNEPBOOOpaA3Has, ONpPEaEIEHHBIM
MHTErpaj, HAaXOAWUTh IEpPBOOOPA3HbIE JIIEMEHTAPHBIX (PYHKUHMA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TMPEICTABICHUE O MaTEMAaTHUYECKOM MOJEIMPOBAHUHA Ha IPUMEPE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBIE 3a1a4d, B TOM YHUCJIE COLHUAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



10 KNACC. Anrebpa

TEMATWNYECKOE NJ1AHNPOBAHUE

Konnuectso yacos

n/n HavmeHoBaHVe pa3fenos 1 TemM NporpaMmb|
Bcero KP ne

1 MosTopeHue 6

2 TpuUroHomMeTpUYeCKMe BblPaXKeHUs U ypaBHEHUSA 22 1 1

3 MHOKecTBO LeNCTBUTEbHBIX Yncen. MHorouieHol. PauMoHanbHble 29 1

YypaBHeHUs U HepaBeHCTBa. CUCTEMbI IMHENHbIX YpaBHEH UM
4 ®PyHKUMM 1 rpadunKn. CTeneHHaa GYHKLMA C LLeabiM NoKasaTenem 12 1
5 ApudmeTnyeckmii KopeHb n-oil cteneHn. UppaumoHabHble 16 1
ypaBHeHus

6 MokasaTenbHan GpyHKUMA. MoKkasaTenbHble ypaBHEHUA 10 1

7 Norapndmmyeckan dyHkums. Jlorapudmmueckme ypasHeHuUA 18 1

8 MocnenoBaTeNbHOCTU M NPOrpeccum 9 1

9 HenpepbiBHble GyHKUMMK. [ponsBoaHas 15 1

10 MNoBTOpeHUe, 0606LEHNE, CUCTEMATU3ALMNSA 3HAHUI 6 1
OBLLEE KOTNMYECTBO YACOB MO NMPOrPAMME 136 9 1
NOYPOYHOE NMNAHNPOBAHWE
No \ HanmeHoBaHMe ypoka Hepens
naBa 1. [oBTOpEHne
§ 1. NMoBTOpEHNEe
1 Yucnosble 1 anrebpanyeckne BblparkeHus. 1 Hepens
2 YpaBHeHwUA. 1 Hepena




No HanmeHoBaHve ypoka Hepensa
3 Cnctembl IMHENHbIX YPAaBHEHUA. 1 Hepena
4 JInHenHasn, KBaapaTMUHas U APOOHO-MHENHAs GYHKUMN. DNEeMEHTAapPHOE UCCNeA0BaHME U 1 Hegens

nocTpoeHme rpadmKos aTUX GYHKLMN.
§ 2. 3HaKOMCTBO C NPOM3BOAHOIA
5 3agauu, NpMBOAALLME K MOHATUIO MPOU3BOAHON. 2 HegenA
6 OnpeaeneHne nponssoaHon. PU3nMUYEcKMin CMbICI MPON3BOAHON. 2 HepenA
[naBa 2. TPUrOHOMETPUYECKIME BbIPaXKEHWA N YPaBHEHWSA
8 1. TPUTOHOMETPUYECKME BbIPaXXEHNS.
7 PaguaHHaa mepa yrna. 2 Hepens
8 MoBOPOT TOUKM BOKPYT HaYasla KOOPAUHAT. 2 HepenA
9 OnpepeneHne cMHyca, KOCMHYCA, TAHFeHCca U KOTaHTeHca. 3 HepenA
10 3HaKM CUHYCa, KOCUHYCA, TAHFeHCa U KOTaHreHca. 3 Hepens
11 3aBUCUMOCTb MeKAY CUHYCOM, KOCMHYCOM, TAHF€HCOM M KOTaHTeHCOM OAHOrO U TOTO Ke 3 Hegens
yrna.
12 PelweHne ynpaxkHeHUN no Teme: «KTPUrOHOMETPUYECKNE BblPaXKEHUNAY. 3 Hepens
§ 2. TpuroHomeTpryeckre hopmy/ibl.
13 | TpuroHomeTpUYEeCcKmne ToXKAeCTBa. 4 Hepena
14 CHUHYC, KOCMHYC, TAQHFEHC M KOTAHTeHC Yr10B a U -a. 4 Hepensa
15 dopmynbl npuBeaeHUA. 4 Hepena
16 dopmynbl cnoxeHun 4 Hepena
17 CVHYyC, KOCUHYC, TAaHFEHC W KOTaHFeHC ABOMHOrO yraa. CUHYC, KOCUHYC, TAHFEHC U KOTAHFEHC 5 Hegens
NOJIOBMHHOTO Yyraa.
18 | Cymma m pa3HOCTb CUHYCA, KOCMHYCA, TAHTeHCa U KOTaHreHca. 5 HepensA
19 PeweHune ynpakHeHW no Teme: «TpUroHomMeTpuyeckne Gopmysbi», 5 Hepena
20 MpaKkTnyeckas pabota no teme « TpUroHOMeTpUYECKME BblpaxKeHUn. TPUroHomeTpuyeckune 5 Hegens
dopmynbi».
§ 3. TpUroHOMeTpUYECKmNe ypaBHEHWS.
21 | APKCMHYC, apPKKOCMHYC M apKTaHTeHC YMCN0BOro aprymMeHTa. 6 HepenA
22 | YpaBHeHMe cos x = a, YpaBHeHUe sin X =a 6 HepenA
23 | YpaBHeHMe tgx =a, ctgx =a. 6 HepenA
24 | PeweHUA TPUroHOMETPUYECKMX YPABHEHUA. 6 HepenA
25 PelwleHnsa TPUroHOMETPUYECKUX YPAaBHEHUA. 7 HepensA
26 | O6ob6weHne maTepmana no Teme « TPUrOHOMETPUYECKUE BbIPAXKEHUA U YPABHEHUAY 7 HepensA
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27 | KoHTposibHasa paboTa no teme: «TpUroHOMETPUYECKIME BbIPXKEHUSA N YPABHEHUSI». 7 Hepensa
28 PelweHne ypaBHEHMI NOBbILLEHHOW CNOXHOCTH 7 HepensA

Fnasa 3. MHOXeCTBO AelCTBUTE/bHBIX Yncen. MHOrouneHbl. PauroHaibHble ypaBHeHUS 1 HepaBeHCTBa.

CrCTeMbI NIHENHBIX YpaBHEHWI

8 1. MHO>ecTBa. Onepaumu HaZ, MHOXECTBaMMU.

29 MoHATNE MHOXKECTBO, cnocobbl 3a4aHMA MHOXeCTBa. [1ogMHOXeCTBa, PaBHble MHOMECTBa. 8 HegenA

30 OcHoBHble onepauumn Hag mHoxKecTBoM. ObbeanHeHMe, nepeceyeHune, pasHoCTb, 8 Hegens
AonosIHeHue. (3HaK cMCTeMbI U COBOKYMHOCTM NPW peLleHnn YpaBHEHU U HEPABEHCTB).

31 Onepauun Hag, MHOXKeCTBaMM M UX CBOMCTBA. Juarpammsl Iiinepa - BeHHa. 8 HepenAa

32 MoHATMe oTobpakeHUa MHoKecTBa (PYyHKLMM). MOLWHOCTb MHOXeCTBa 8 HepenA

33 MpumeHeHWe TEOPETUKO-MHOXKECTBEHHOIO anmnaparta gN1A peweHus 3a4au. 9 HepenA

§ 2. [lelicTBUTENbHbIE YMiCna

34 MoHATNe aencTBUTENbHOIO Yncna. MHoskectsa yncen. CBolicTBa AeACTBUTE/NIbHbIX YMCEN. 9 HegenA

35 O6bIKHOBEHHbIE U AeCATUYHbIE Ap0bu. BeckoHeuYHble nepruoauyeckme gpobu. 9 HegenA

36 I'Ipmﬁnmmél-iqule BbIYMCNEHUA, MPABUNA OKPYINEHUA, MPUKNAKA M OLLeHKa pe3ybTaTa 9 Hepens
BbI4MCNEHUNA.

37 MpoueHTbl. MprmeHeHKe apobelt N NPOLEHTOB ANA pelleHma NPUKIaaHbIX 3a4auy. 10 Hepena

38 Mogaynb AelcTBUTENbHOIO YNCA U ero CBOMCTBA. 10 Hepena

§ 3. PaunoHa/IbHble ypaBHEHMS

39 OCHOBHble MeToAbl PeLleHUs LenblX U A4PpO0bHO- paLMOHa/bHbIX YPaBHEHUINA. 10 HepenA

40 Onpep,enem:le MHoOrouieHa. ToXKAEeCTBEHHO paBHble MHOroYAeHbl. MHOroYieH oT OAHOM 10 Hepens
nepemeHHOoMN.

41 JeneHne MHOroYneHoB Ha MHOIFO4Y/1eH C OCTAaTKOM. 11 Hepena

42 | Teopema besy. 11 Hepena

43 PelweHne ypaBHEHMI C BbICLLEN CTEMEHM NOMOLLbIO Teopembl besy. O606LWEHHan Teopema 11 Hepens
BuerTa.

44 PelwweHne paumoHanbHbIX ypaBHEHWUI 11 Hepena

§ 4. MaTpunyHbIii MeTof, peLleHmns CUCTEM NINHENHbIX YPaBHEHUIA

45 PelleHne cuctem AMHENHbIX ypaBHeHUN. OnpeaeneHne N OCHOBHbIE MOHATUA MATPULbI. 12 Hepena

16 Onpegenntenb MaTpuubl 2x2, ero reoMmeTpUYecKknii CMbIC/1 U CBOMCTBA. BblumcneHne ero 12 vepens
3HayeHus.

47 MpumeHeHWe onpegenuTena ANa peweHma CMCTEMbI IMHEMHbIX YPaBHEHUNA. 12 Hepenn

48 PelleHne NpmMKNagHbIX 33434 C NOMOLLbIO CUCTEMbI IMHEMHbIX YPAaBHEHUN. 12 Hepenn
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49 0606LeHne maTepmasna No TeMe MHOXKECTBO AENCTBUTE/IbHbIX YNCES. 13 Hepens
50 | KoHTponbHasa pabota no teme: «MHOXeCTBO AeNCTBUTENbHBIX YACE. 13 Hepens
Inaea 4. PyHKUMN 1 rpadukun. CTeneHHas PyHKLUMSA C LeNbiM NnokasaTesiem
§ 1. CteneHHas (hyHKUMA, e€ CBOWCTBA U rpadnk.

51 MoHATHE cTeNneHHOM QYHKUMK. 13 HepenA

52 CteneHHas GyHKUMSA C HATYpPa/IbHbIM MOKa3aTeieM. 13 Hepena

53 CreneHHas GyHKUMSA C LLe/IbIM NOKa3aTeNeMm. 14 Hepens

54 | Komnosnuusa yHKumn. O6paTtHaa GyHKLMA. 14 Hepena

55 PeweHne npumepos 1 3aga4 no teme: CreneHHaa GyHKLUMA, eé CBOMCTBA U rpaduK. 14 Hepena

8§ 2. CTeneHs C Le/ibIM NoKasaresiem.

56 CteneHb C UenbiM NokasaTesiem u eé CBOMCTBA. 14 Hepena

57 PeweHne npumepos 1 3aga4 no teme: CteneHb € Le/biM NoKasaTesem u eé CBOMCTBa. 15 Hepena

58 BnHom HbtoToHa. 15 Hepena

59 BvHOM HbloTOHa. MprMmeHeHne Npu peeHnm Npumepos 1 3a4au. 15 Hepena

60 | TpeyronbHuK Mackana. bBUHOM HbOTOHA € UCNONAb30BaHUEM TpeyroabHUKa Mackana. 15 Hepena

61 PeweHne npumepoBs 1 3aaa4 no Teme: PyHKUMU U rpaduKkn. CTeneHHas GYHKLMA C LeNbiM 16 Hepens
nokasaTenem.

62 KoHTposibHas paboTta no teme: «PyHKuMmn 1 rpankin. CteneHHas qyHKLUUs». 16 HepenA

Fnaea 5. ApUhMeTnYecKunii KopeHb N-oi cteneHn. ippaumoHabHble ypaBHEHNS

§ 1. ApUhMETMYECKIMIN KOPEHb N-01 CTENEHMN.

63 Onpuep,eneHme KOPHSA N-0i1 cTeneHn. ApnudmeTuyecknii KopeHb HaTypPaabHOMN CTENEHU U ero 16 Hepens
CBOWCTBA.
Cnocobbl BbIMUCAEHWUA KOPHSA N-011 cTeneHn. NpeobpasoBaHMA YNCNOBbIX BblpaXKeHUN,

64 16 Hepgena
coAeprKallMX CTENEHN N KOPHM.

65 MpaKTMYeckne NpMmepbl Ha BbIYUCIEHUA KOPHEN N-0M CTEMNEHM. 17 Hepena

§ 2. ippaunoHasnbHbie ypaBHEHUS

66 | MpocTerwme nppaLMoHanbHble ypaBHEHUA. 17 Hepena

67 OCHOE:HbIe MeTOAb! PeLEHMA MPPALLMOHANbHBIX ypaBHeHWI. MeTog, Bo3BeaeHUA 06enx 17 vepens
YyacTel ypaBHEHMA B OAHY U Ty }Ke CTeneHb.

68 | OCHOBHble MeTOAbI PELLEHUA MPPALMOHANbHbIX YPaBHEHNN. MeToz, 3aMeHbl MepeMeHHOMN. 17 Hepena

69 OcHoBHble meToabl peLleeHMﬂ MPPaLNOHA/bHBIX YpaBHEHUI. MeTog, pa3noxKeHua Ha 18 Hepens
MHOXXUTENN BbIPaXKEeHUN BXOAALLNX B YPaBHEHME.

70 | OcHOBHble METOAbI PELLEHUA MPPALMOHAbHbIX YpaBHEHUN. MeTog, BblAeeHUA NOIHOro 18 Hepena
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KBagpaTa.

71 PaBHOCKU/IbHbIE NEpeXoapl B peLleHM MPPaLMOHAAbHbIX YPaBHEHUN. 18 Hepens

72 PelweHne nppaLMoHanbHbIX ypaBHEHWUN. 18 Hepena

§ 3. DYHKLMA KOPHS N-O CTEMEHM.

73 | OYHKUMA KOPHSA N-01 cTeneHu (c HaTypasibHbIM YEeTHbIM NOKasaTesiemM), ee CBOMCTBa M rpaduK. | 19 Hegens

74 DYHKUMA KOPHA N-0M CTeneHu (C HaTypasibHbIM HEYETHbIM NOKa3aTeieM), ee CBOMCTBA U 19 Hepens
rpaduk.

75 | ®yHKUMA KOPHS N-OM CTENEHU U cTeneHHas GyHKUMSA, KaK B3aMMHO 06paTHble QYHKLMN. 19 HepenA

76 0O606LuLeHne maTepmana no Ten'/'\e "ApndmeTUYECKnit KOpeHb N-Oi CTEMEHMN. 19 Hepens
NppaunoHanbHble ypaBHeHua .

77 KoHTponbHas pabota no teme: "ApuMeTryYecKnin KOPEHb N-0i CTEMEHMN. 20 Hegens
WppaunoHanbHble ypaBHeHUs .

78 PelweHne 3a4a4 NOBbILUEHHOW CNOXKHOCTM NO Teme: "ApudmeTniecknint KopeHb N-oi CTEeMNEHN. 20 Hegens
NppauunoHanbHble ypaBHeHuUa ".

[naBa 6. MokasatenbHaa QYHKUMSA. NMokasate/ibHble ypaBHEHWS

§ 1. Noka3zate/ibHas PyHKUKMA.

79 CTeneHb € paLMOHa/bHbIM NOKa3aTesiem 1 eé CBOMCTBa. 20 Hepens

30 PeLuueHme ynpaxKHeHUN 1 3aaa4 no Teme «CTeneHb € paLMOHaAbHbIM NOKa3aTesem 1 eé 20 Hegens
CBOWCTBaA».

81 MNokasatenbHas GyHKUMA, e€ cBOMCTBA U rpaduk. 21 HepenA

§ 2. MNoKa3zaTe/ibHble ypPaBHEHUS.

82 Ncnonb3oBaHue rpadmka GyHKUNM ONA peLleHUs YypaBHEeH U, 21 HepenA

83 OcHOBHble MeToabl pelleHns NoKasaTe bHbIX ypaBHeHU. MeTog, ypaBHMBaHMA Nokasatenei. | 21 Hegens

84 OcHoBHble N:eTop,bl peleHnA NoKasaTeNbHbIX YpaBHeHUA. MeTog BBeAEHMA HOBOW 21 Hegens
nepemeHHoM.

85 OCHOBHble MeTOApbl PeLeHMA NOKA3aTebHbIX YPaBHEHWUN. BbiHeCEHWe 06LWEero MHOXKMTENS 33 22 Hegens
CKOOKM.

86 OCHOBHble METOAbI PeLleHNA NOKa3aTe bHbIX ypaBHeEHMN. OaHOPOAHbIE YpaBHEHUA. 22 HepenA

87 PeweHune YI‘Ipa)KHeHMI‘;I 1 33ga4 no Teme «OCHOBHble MEeTOAb! PeLleHMA NOKa3aTe ibHbIX 22 Hegens
ypaBHEHWUIN»,

88 | KoHTponbHas pabota no teme «OCHOBHbIE METO/bl PELLIEHNS MOKA3aTe IbHbIX YPaBHEHUIA». | 22 Heaens

lnaBa 7. Jlorapudmmyeckas QpyHKUMSA. Jlorapudmmyeckne ypaBHEHNS

§ 1. Norapummyeckas PyHKLUMS.
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89 OnpeaeneHune norapudma. J/lorapudm uncna. 23 HepgenA
90 PelweHune ynpaxHeHuit no teme: «OnpeaeneHune norapudma. Jlorapudpm uncna». 23 HepenA
91 | CeoiicTBa norapmdpmos. 23 Hepens
92 PelwweHune ynpaxHeHuni no teme: «CBoONCTBa Iorapudpmos». 23 HepgenA
93 [ecAaTnyHble 1 HaTypasibHble forapndmbl. 24 HepenA
94 Mpeobpa3oBaHue BbiparkeHUI, cogepralmx norapudmol. 24 Hepens
95 | Norapuomuyeckas pyHKUMA, e€ cBOMCTBA M rpaduk. 24 Hepens
96 | PeweHue ynpaxHeHu no Teme: «Jlorapudmmyeckan GyHKUMA, €€ cBONCTBA U rpadumKy. 24 nepens
8§ 2. JlorapuMunyecKmne ypasHeHus.

97 | Ucnonb3oBaHue rpadmka GyHKUMN ANA peleHna ypaBHEHWIA. 25 Hepens

98 PeweHne npocTeimnx norapupMmmnyeckmx ypaBHeHU M. 25 HepenAa

99 OcHOBHble MeToabl peLleHns norapnPmMmmnyecknx ypasHeHui. MNoteHumposaHue. 25 HepenAa

100 OcHoBHble N:eTop,bl peLleHns norapnPmmyeckmx ypasHeHun. Meton sBeeHNA HOBOW 25 Hegens
nepemeHHoMN.

101 | OCHOBHble METOAbI PeLIeHMA orapudMUYECKUX YpaBHEHUI. JlorapudmmpoBaHue. 26 HepenA

102 OCHOBHble MeToApbl peLlleHnA NorapuPMmnYecKkmUx ypaBHEHMIM. PaBHOCU/IbHbIE Nepexosbl B 26 Hegens
peLeHUn norapnudmmnyeckmx ypaBHeHMA.

103 | PeweHue ynparxkHeHUM no Teme: «Jlorapudmuyeckme ypaBHEHUNY. 26 HepenA

104 | O6obweHune maTepunana no teme "florapudmmyeckmne 1 nokasartesbHble GyHKLUN". 26 Hepens

105 | KoHTposibHan paboTa no Teme: "/lorapudmuyeckme n nokasaTenbHble GyHKUMN'". 27 Hepens
PelweHue 3asa4 NOBbILEHHOWN COXKHOCTM Mo Teme: "Jlorapudmmyeckne n NoKasatesnbHble

106 " 27 HepenA
dYyHKUMn",

lnaBa 8. [MocneaoBaTenbLHOCTU U Nporpeccuin

§ 1. MNocnefoBarenibHOCTL.

107 | NocnepoBaTelbHOCTH, CNOCO6BI 334aHMA NOC/AeA0BaTENbHOCTEN. 27 Hepens
MeToa matemaTU4eckom MHAYKUMN. MOHOTOHHbIE U OFpaHUYEeHHbIe NOC/1e[0BaTeNbHOCTMU.

108 27 Hepens
NcTopus aHanM3a HECKOHEYHO MasbIX.

§ 2. Mporpeccuu.

109 ApudmeTnyeckas n reomeTpumyeckasn nporpeccun. beckoHeuHo ybbiBatoLLas reomeTpruyecKan 28 Hegens
nporpeccus.

110 Cymma 6eCKOHeHH?y6bIBaDmeﬁ reomeTpuyeckon nporpeccum. JIMHENHbIN U 28 Hegens
3KCNOHEHLUMaNbHbIM pocT. Yucno e.

111 | ®opmyna cnOXKHbIX NPOLEHTOB. [pMMepbl BbIYUCIEHUE COXKHbIX MPOLLEHTOB. 28 Hepensa
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112 Ncnonb3oBaHme nporpeccnm n Gopmysbl CIOKHbIX NPOLEHTOB A5 PeLLEeHUA peanbHbIX 3a4au 28 Henens
NpWKNagHOro xapakTtepa. (3a4a4un Ha KpeauTbl C aHHYUTETHOM CXEMOM MoraweHus KpeauTa).
Ncnonb3oBaHue nporpeccun U Gopmynbl CIOXKHbBIX MPOLLEHTOB A1A PELIEeHNA peasibHbIX 3a4au

113 | npuKknagHoro xapaKkrepa. (3aga4um Ha KpeanTbl ¢ anddepeHUMPoBaHHOM CXEMO NoralleHus 29 Hepensa
KpeauTa).

114 | PeweHue 3aga4 no teme: «llocnenoBaTtesibHOCTM U NPOrpeccumn». 29 HepenA

115 | KoHTposbHan paboTa "MocnegoBaTenbHOCTM M nporpeccun’. 29 Hepens

lnasa 9. HenpepbiBHblE QyHKUNW. [TPON3BOAHAA

81. HenpepbiBHbIE hyHKLMN.

116 | HenpepbiBHble GYHKLMM U UX CBOMCTBA. TOUYKA pa3pbiBa. ACMMNTOTbI FPadUKOB GyHKLUUNA. 29 Hepens

117 CsowicTBa GyHKUMI HENpPepbIBHbIX Ha OTpe3ke. MeToa MHTepBasioB ANA pelleHnn 30 Hegens
HepaBEeHCTB.

118 | MNpumeHeHWe CBOMCTB HENPEPbIBHbIX GYHKUMI ANA pelleHns 3a4au. 30 Hepensa

119 | PeweHwne 3aga4y no Teme: «HenpepbiBHbIE PYHKLUNY. 30 HepgenA

§2. Mpon3BoaHas.

120 MepBasa v BTOpas np?masoAHue byHKUMK. OnpeneneHne, reoMeTpUYECKUn U GU3NYecKuin 30 Hegens
CMbICN MPOWN3BOAHOWN.

121 | YpaBHeHUe KacaTebHOM K rpadmKky GyHKUUK. 31 Hepens

122 Mpuvmepsbl pelleHns 3aga4 no Teme «FeoMeTpUYECcKUn U GU3NYECKUI CMbICA NPOU3BOAHON. 31 Hegens
YpaBHEHWe KacaTeNbHOW K rpaduKy GyHKLMM»,

123 PeweHue 3aga4 no Teme: «FeomeTpuyecKUin n GpU3NYECKUIA CMbICN NPOU3BOAHON. YpaBHEHME 31 Hegens
KacaTenbHOM K rpaduKy GyHKLMMY.

124 | OnpeaeneHue nponssogHoN. NponssogHas cteneHHoN GYHKLUN. 31 HepenA

125 | NMpasuna guddpepeHLnpoBaHUA. 32 HepgenA

126 | PeweHue 3aga4 no Teme: «lpasuna auddepeHuMpoBaHma». 32 HepgenA

127 | NMpoun3BoaHana HEKOTOPbIX 3NEMEHTAPHbIX GYHKLMA. 32 HepgenA

128 | PeweHune 3aga4 no teme: «lpounssogHaa». 32 HepenA

129 | KoHTposbHan paboTa no Teme: «ponsBoaHas». 33 HepgenA

130 | ObobuweHMe maTepunana no teme «HenpepbiBHbIE PYHKUUN. [TPON3BOAHANAY. 33 HepenA

lnaea 10. MNoBTOpeHue, 0606LLeHNE, CUCTEMATM3ALINSA 3HAHNIA
OCHOBHble NOHATUA Kypca anrebpbl U Havya maTemaTYeckoro aHaamsa 10 Knacca,

131 . 33 HepenA
0606LLeHMe 1M cMcTeMaTU3aLMA 3HAHWUN.

132 | UToroBas KOHTpPOJIbHaA paboTa 3a Kypc anrebpbl M Hayana maTtemaTUyeckoro aHanusa 10 33 HepgenA
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Knacca.

133 | NMoBTopeHue. CTeneHHas, NoKasaTtesibHasa 1 lorapudmmnyeckan yHkuUMA. 34 HepenAa

134 | MNMosTOpeHue. TpUroHoMeTpUYECKNE BblparKeHUA N ypaBHEHUA. 34 HepenA

135 | MosTopeHue. MocnenoBaTeIbHOCTU U Nporpeccun. HenpepsbiBHble PyHKUMK. [Tpon3BoaAHas. 34 HepenA

136 | MoBTOpeHue. PelleHne 3a4a4 NOBbILLEHHOM CIOXKHOCTW.

34 HepenAa




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
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* Maremaruka. ['eometpus, 10 knacc/ Mepzmsik A.I'., Homuposckuii J[.A.,
[TonsikoB B.M.; mox penakuueit [lononsckoro B.E., O6miecTBo ¢ orpaHuueHHON
oTBeTCTBEHHOCTHIO M3naTensckuii nentp «BEHTAHA-I'PA®D»; AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBenieHne»

* MaTtemartuka. AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHalu3a, 10 kiacc/
Mep3snsik A.I'., Homuposckuii JI.A., [TonsikoB B.M.; non penakuuei
[Toponbckoro B.E., O01mecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp « BEHTAHA-I'PA®y»; AkiinonepHoe o011ecTBO
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METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
Anrebpa u Hauaja MareMaTH4eckoro ananmsa. 10 kimacce. YTiryOneHHBI YPOBEHb.
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