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HOACHUTEJIBHAA 3AIIUCKA

VYueOHblil Kypc «Anredpa ¥ Hayajla MAaTEMAaTHYECKOTO aHalIn3ay» SBISETCS
OJIHUM U3 Haubojiee 3HAYUMBIX B MpOrpaMMe CpPEAHEro oO0IIero oopa3zoBaHuUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroil CTOpoHbI, popMupyet
JIOTUYECKOE M aOCTPAKTHOE MBINIJIEHUE OOyYaromMXcs Ha ypOBHE, HEOOXOAMMOM
JUIS OCBOEHUSI UHPOPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH U JAPYTHUX
JUCHUIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydYarolIuecs OBJIAJICBAIOT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOM Hayku, Kotopas ¢GOpMyJIUpPYET CBOHM
JTOCTHXKEHUSI B MaTEMaTUUECKOM dopme.

VY4eOHbIlt Kypc anreOpsl M Hayajl MaTeMaTHYECKOTO aHaju3a 3aKJaJlbIBaeT
OCHOBY Il YCHENIHOTO OBJAaJeHUsA 3aKOHaMH (U3UKH, XUMHUH, OWUOJIOTUH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMM Pa3BUTHS IKOHOMHUKHU U OOIIECTBEHHOM KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCA B COBPEMEHHBIX IM(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJB30BaTh WX JJIs JajbHEWIero oOpa3oBaHHs U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiazeHHUE aOCTPAKTHBIMH M JIOTHUUYECKH
CTPOTUMH KOHCTPYKIIUSAMHU aiareOpbl M MaTeMaTHYECKOTO aHaliu3a pa3BUBACT
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKACHUS C MOMOIIBI0 MHAYKIIMU U PACCYKIATh NE€IYKTUBHO, MCIOJb30BaTh
00001IeHre W KOHKpEeTH3aluio, a0CcTparupoBaHUE M aHAJIOTHUIO, (Qopmupyer
KpEaTUBHOE U KPUTUUYECKOE MBIIUICHUE.

B xone usyuenusi yuebHOro kypca «Ainredpa M Hayajga MaTeMaTHYECKOTO
aHanu3a» OOydYaromIMecs MOJTY4YaloT HOBBIM OMNBIT PEIICHUS MPUKIATHBIX 3aiad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MATEMAaTUUYECKUX MOJIENIE pealbHbIX CUTYaIluH,
UHTEpOpETAalMd  MOJYYEHHBIX  PEUICHUW,  3HAKOMSATCA €  [pUMEpaMHu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTE B NPUPOJE, HAYKE U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MaTeMaTHYECKUMH OTKPBITHSIMU U UX aBTOPaMHU.

VY4eOHbiii Kypc oOnagaeT 3HAYUTENBHBIM BOCIUTATEIBHBIM TOTECHIIHAIIOM,
KOTOpPBIN peanu3yeTcs Kak 4depe3 Y4YeOHBbId Marepuan, CrIocOoOCTBYIOMUN
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U uepe3 chenuuky ydeOHOI
JESTENbHOCTH, TPEOYIOMeH MPOAODKUTENIbHON KOHICHTPAIlMK  BHUMAaHUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IOJYYEHHBIN
pe3yibTar.

B ocHoBe wmeromukm oOydeHus anrebpe W HaydalaM MaTeMaTHYeCKOTO
aHaJIu3a JISKUT JIEITeIbHOCTHBIA MPUHIIUI O0yUYEHHUSI.

B crpykType yueOHOro Kypca «AnreOpa W Hayaia MaTeMaTHYECKOTO
aHaJIM3a» BBIJICJICHBI CIENYIOIIUE COAEPKATEIbHO-METOMYECKUE JTUHUM: «YHucna
U BbluucieHus», «OyHkuuu u rpadukn», «YpaBHeHUsI U HepaBeHCTBay», «Hauana
MaTeMaTH4eCcKOro aHaiauza», «MHokecTBa U Jorukay. Bce ocHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUA HW3YYaroTCsl Ha MPOTSHKEHHH JBYX JET
o0y4yeHHUsT Ha ypOBHE CpPEIHEro oOIIero oO0pa3oBaHMs, ECTECTBEHHO JOTMOJHSS
ApYr Apyra U MOCTENEHHO HACHIAsCh HOBBIMH TEMaMHU M pasnenamu. [laHHBIN
yueOHBIA Kypc SBJSETCS HMHTETPATUBHBIM, TOCKOJBKY OOBEeIuWHSET B cebe
COJIEp)KaHUE HECKOJIbKMX MAaTeMaTHYeCKHX ITUCIHUIUINH, TaKuxX Kak anrebpa,
TPUTOHOMETPHS, MAaTEMAaTHUECKUN aHANIMU3, TEOPHUS MHOXKECTB, MaTeMaTHUECKas
noruka u apyrue. Ilo Mepe Toro kak oOyuaromuecs OBJaAeBalT Bc€ Oolee
IMIMPOKUM MAaTEMaTHYECKHM aIlapaTroM, Y HUX TOCIeI0BaTeIbHO POpMHUpYETCS U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MATEeMAaTHYECKyI0 MOJENb pPeabHOM
CUTYaIlH, PUMEHITh 3HAHUS, TIOJTyYCHHBIC MPH M3YyYeHUH Y4eOHOTO Kypca, IS
peIIeHUs] CaMOCTOATEIHHO CHOPMYIMPOBAHHON MaTeMaTHYEeCKON 3a7auu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOAUYECKasT TUHUS «YUuClia ¥ BBIYUCIICHUS» 3aBepIIacT
(GopMupoBaHUE HABBIKOB HCIIOH30BAHUS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOIO 00IIero oopasoBanus. Ha ypoBHe cpemHero ooiero
oOpa3oBaHus 0coboe BHHMaHuE ynaenseTcs  (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIYMCICHUM, BKIIOYAIOMINX B CE0S HCIIOJIb30BaHUE Pa3TUIHBIX
dopMm 3ammcu 4Ymcia, yMEHHE JellaTh NPHUKHUAKY, BBITIOTHATH TPUOTKEHHBIC
BBIUUCIICHUS, OLIEHWBATh UYHUCIIOBBIC BBIPAXCHHsI, paboOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBbIE OOYyYalONIMMCS MHOXECTBa HATYPaJIbHBIX, IEIBIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHCEJ  JOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHcCel. B KakIOM H3 JTHX MHOXECTB pacCMaTpUBAIOTCA
CBOWMCTBEHHBIC €My clenu(UYecKue 3aJadyd W OIlepaluu: JAelIeHHEe HaIelo,
ONEPUpPOBAHUE OCTATKAMH Ha MHOXKECTBE IICNIBIX YHCEJI, OCOOBIe CBOWCTBA
palMOHANBHBIX M HPPAIMOHAIBHBIX YHCEN, apu(PMETHICCKIE ONEpaIiy, a TaKKe
W3BJICUCHUE KOPHS HATYpaJbHOW CTEIEHW Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnaromapsi mocienoBaTenbHOMY paCIIUPEHUIO Kpyra HCIOJIB3yeMbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMU MIX TIPUMEHEHUS IS PEIICHUS Pa3IMYHBIX 3a]1ad
GopmupyeTcst mpeAcTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HayKH U €€ poJH B
MOCTPOEHUU MOJIETIel pealbHOro MHUpa, IIKUPOKO HCHOJB3YIOTCS 0000I1IeHue U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBA» pPEATU3yeTCs] HAa TMPOTSIKEHUU BCETO
oOyueHUs Ha YPOBHE CpeaHero ooumero oOpa3oBaHMs, MOCKOJIBKY B KaKIOM
pasnene Ilporpammbl MpenycCMOTpPEHO pEIIEHHE COOTBETCTBYIOIIMX 3anad. B
pe3ynapTaTe OOy4alolIUecsl OBJAJEBAIOT PA3IUYHBIMH METOJAaMH  PEIICHUs
palMOHANbHBIX, HPPAIMOHANbHBIX, IOKA3aTENbHBIX, JIOTApUPMUUYECKHX U
TPUTOHOMETPUYECKUX ypaBHEHUH, HEPAaBEHCTB M CHUCTEM, a TakXke 3ajaad,
cofepkammx mnapaMmerpel. llodydeHHBIE yMEHHUS IIUPOKO HCIONB3YIOTCS MPH
UCCIIeOBAaHUM (YHKIUI C TMOMOIIBI0 TMPOU3BOAHOM, NMPH PEIICHUHU MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HaXOXKJEHUE HAMOOJBIIMX U HAUMEHBIIUX 3HAYCHUH (yHKIIHH.
JlanHas conep:kaTesibHas JUHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUUN
BBIIIOJIHATh  pacy€Tsl 1Mo  (opMmyinaMm, MNpeoOpa3oBaHUs  PALUOHAIBHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHM, a TAKKE BBIPAKCHUM,
collepKallluX CTeneHu U Jorapudmel. brarogaps u3ydeHuro anreOpandyeckoro
Marepuajga MNpPOUCXOAWT  JajbHEWINEe  pa3BUTHE  AITOPUTMHYECKOIO H
a0CTPAaKTHOIO MBIIIJIEHUSI OOydYaromuxcs, (HOPMHUPYIOTCS HABBIKU JIE€IYKTUBHBIX
paccykJeHuid, paboTbl C  CHUMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEN W 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBEHCTB. AureOpa
npennaraetr 3(QQeKTUBHbIE HHCTPYMEHTHI [UJISl PEIICHUS MPAKTHUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a7a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToanueckass JUHUS «DyHKUMM U TpadUKW» TECHO
NEeperieTaeTcsl ¢ JAPYTMMH JIMHUSAMH y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIE0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yueHue cTreneHHou,
NOKa3aTeIbHOM, JIorapuMUUecKoil 1 TPUTOHOMETPUUYECKUX (QYHKIUMA, UX CBOMCTB
U rpaduKOB, UCIOJb30BaHNE (DYHKIMI [JIs peuieHus 3ajad u3 APYrux y4yeOHBIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBA3AHO KaK C MAaTEMATHYECKUM AHAIHU30M,
TaK U C pelieHueM ypaBHEHUU U HepaBeHCTB. [Ipu sTom OonbllIoe BHUMaHHE
ynensiercsi GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMyJIaMu 3aBUCUMOCTH MEXIY
pa3sTUYHBIMUA BEJIMYMHAMH, HCCIENOBAaTh MOJyYeHHbIE (YHKIHUHU, CTPOUTH HX
rpaduku. Matepuan 3Toi coliepKaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHMI
U HaBBIKOB, IO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTHM MEXKIy BEIMYMHAMU B
pasnmuuHoi ¢dopme: aHATUTHYCCKOU, Tpaduieckor M ciioBecHo. Ero msyueHwe
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIEHNIO ¥ KOHKPETU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHA.

ConepxarenbHass nuHUs «Havama mMaremaTH4ecKoro aHajau3ay IO3BOJIAET
CYILIECTBEHHO PAaCIIMPUTh KPYyr KaK MaTeMaTHYECKHUX, TaK U MPUKIAJAHBIX 3aj]ad,
JOCTYIHBIX OOYYarONIMMCS, TaK KaK y HHUX TOSBISIETCS BO3MOXXHOCTH CTPOUTH
rpaduky  CIOXHBIX (YHKIHA, OMpENeTsITh WX HAUOONBIINE W HAWNMEHBIINE
3HAUEHUs, BBIYUCIATH TUIOMIAAU (QUTYpP M OOBEMBI TEN, HAXOAUTh CKOPOCTU H
yCKOpeHHus IpoueccoB. JlaHHasg conaeprkareinbHas JMHHAS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH pPEajJbHbIX CHUTYalHi,
MO3BOJISIET HAXOAWUTh HAWIYUIIEe pEIICHWE B NPUKIAAHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3aJja4yaX. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO
aHalm3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOrO, (OPMaIbHO-JIOTHUECKOTO H
KPEaTUBHOTO MBIIIUICHUS, (OPMUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaT€MAaTHKU B HayKe, TEXHUKE M HUCKyccTBe. OOydarommecs y3HarT O



BBIJJAIONINXCA DPE3ybTaTax, IMOJYUYECHHBIX B XOJI€ PAa3BUTHS MATEMAaTHUKH Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUSL «MHOXKECTBa U JIOTMKa» BKJIIOYAET B
ce0si SJIEMEHTBhl TEOPUU MHOXKECTB W MaTeMaTU4YeCKOW JIOTUKH. TeopeTuko-
MHOYXECTBEHHBIEC TIPEACTABICHHUS MPOHU3BIBAIOT BECh KyPC IIKOJIBHON MaTeMaTUKH
U TpenjararoT HamOoJiee YHHBEPCAJIbHBIN SI3bIK, OOBECIUHSIONIUNA BCE pa3ieibl
MaTeMaTUKu HW €€ TPWIOKEHHUI, OHM CBS3bIBAIOT pa3Hble MAaTEeMaTUUYECKHE
JUCHUIUIMHBL W WX TPUWIOKEHHS B eauHoe 1enoe. [loaTomy BaxHO JaTh
BO3MOXKHOCTh OOy4YalomeMycss TOHUMATh TEOPETHUKO-MHOKECTBEHHBIN  SI3BIK
COBPEMEHHOW MAaTEeMAaTHKU W UCIIOJh30BaTh €T0 IS BBIPAKEHUS CBOUX MBICIICH.
JlpyruM BaXKHBIM TPU3HAKOM MAaTEeMaTUKH KaK HAyKd CJIEAyeT MPHU3HATH
CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBAaHHMM U CJICIOBAHUE OMPEICIEHHBIM
npaBujaM  MOCTPOEHHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKU CIOCOOCTBYET pa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTHh CBOU PACCYKJICHHSI HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKK KPUTUUECKOT'O MBIIILICHHS.

B yuebHomM Kkypce «AnreOpa W Hayajga MaTeMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOTO MOJCIUPOBAHUS, KOTOPBIC MPHU3BAHBI
crocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IMOCTPOEHHUS MOJENEH peaTbHbIX
CUTYyalluid, HCCIEAOBAHMS JTUX MOJENed C TMOMOIIBI0 ammapara aiareOpsl u
MaTE€MAaTHYECKOTO aHaln3a, WHTEPHPETALUU IOJTYyYECHHBIX pe3yJbTaToB. Takue
3a/1aHUs BIUIETEHBI B KAXKJIBIM U3 Pa3[eiaoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4e0HOro Kypca IIUPOKO HCHOJB3yeTcsa Ui pelIeHHs MPUKIaAHbIX 3anad. [Ipu
pEIICHHH  pEalbHbIX  MPAKTUYECKUX  3aJad  OoOydyarouiuecss  pa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, abCTparupoBaThes,
UCIIOJIB30BaTh ~ AHAJIOTHIO, 0000IMaTh W  KOHKPETHU3UPOBATh  MPOOJIEMY.
HesTenbHOCTh 1O (OPMHUPOBAHMIO HABLIKOB PEIICHHWS TPUKIAIHBIX 3a7ad
OpraHu3yeTcs B Mpoliecce U3yUueHus: BCceX TeM yueOHOro Kypcea « Anredpa u Hauasa
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3ydenme ydeOHOTO Kypca «Anrebpa W Hayajga MaTeMaTHUYECKOTO
aHanuza» otBoauTcs B 10 kimacce — 136 yacoB (4 yaca B HEACINIO)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yuciia v BbIYUCTCHUS

Panmonanpabie uncia. OOBIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOIECHTHI, OECKOHEUHbIE MEPUOJUYECKUE APOOH.
[Tpumenenue apoOeli U MPOIEHTOB ISl PEIICHUS TPUKIIATHBIX 3a71a4 U3 Pa3IUYHBIX OTPACIICH 3HAHUM U pealIbHON KU3HHU.

JlefictBuTenbHble  uYKclia. PanuoHanbHBIE U UppallMOHAIbHBIE 4YucCHa. ApUMETHYECKHE Omeparuu ¢
JEeUCTBUTEIILHBIMU YUCIaMU. MOJysib IEMCTBUTELHOTO YKCIa U ero cBoicTBa. [IpubnmkEéHHbIe BBIUMUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKHUJIKA U OIIEHKA PE3YJIbTaTa BHIYMCICHHUIA.

Crenensn ¢ 1ensiM nokazatenemM. bunom Herotona. Mcnons3oBanue moaxosineit GOpMbI 3alTUCH IEUCTBUTEIBHBIX
qyucesl JJIs pelIeHus MPaKTUYECKUX 3a71a4 U MPEe/ICTaBICHUS JaHHbBIX.

ApudmeTnyeckuii KOpeHb HATYpaJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHs ¢ paMmOHAIBHBIM NTOKa3aTEIEM U €€ CBOMCTBA, CTENEHD C IEUCTBUTEIBHBIM [TOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa orapudma. JlecaTuunbie U HATYpaJbHbIE JOTapU(PMBIL.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHMCJIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC M apKTaHI'€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUs 1 HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHHA. PaBHOCWIIBbHBIE ypaBHEHHUS H
ypaBHEeHUsA-cieACTBH. HepaBeHCTBO, pelieHue HEpaBEHCTBA.

OCHOBHBIE METOMBI PEIICHUS MEIbIX U JPOOHO-PANMOHATBHBIX YPAaBHEHUN M HEPAaBEHCTB. MHOTOWIECHBI OT OJHOU
NepeMeHHou. JlesleHne MHOrowieHa Ha MHOrOwieH ¢ ocTaTkoM. Teopema be3y. MHorowieHsl ¢ UEIbIMHU
kod(ppunmenramu. Teopema Buera.

[IpeoOpa3oBaHUs UUCIOBBIX BbIPAXKEHUH, COAEPKAIIUX CTENIEHH U KOPHH.

Uppanumonanbsubie ypaBHeHUs1. OCHOBHbBIE METObI PEUIECHUS UPPALIMOHAIBHBIX YPABHEHUH.

[TokazaTenpHble ypaBHEeHHS. OCHOBHBIE METO/bI PEIICHUS ITOKA3ATEIbHBIX YPABHEHUN.

[IpeoOpazoBaHue BbIpAXKEHUM, COAEPKAIINX JOTapU(PMBI.



Jlorapudgmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHHUS JIOTApU(PMHUUECKUX YPABHEHUH.

OcHoBHBIE TpuroHomerpuueckue ¢opmynsl. IlpeoOpa3oBaHue TPUTOHOMETPUUYECKHX BbIpaXeHHUI. Perienue
TPUTOHOMETPUYECKUX YPABHEHUI.

Pemrenne cucreM JIMHEMHBIX ypaBHEHUI. Marpuna CUCTEMBI JIMHEWHBIX ypaBHEHUNU. ONpenennTesnb MaTpULbl 2X2,
€ro reoMeTpPUUYECKHI CMBICI U CBOMCTBA, BBIUMCICHUE €0 3HAUYCHUS, TPUMEHEHUE ONPEACIIUTENS ISl PELICHUSI CUCTEMbI
JUHENHBIX ypaBHeHMH. PeleHune mpuKIagHbBIX 3a7ad C IMOMOILIBIO CHCTEMbl JHMHEHHBIX ypaBHeHuH. HcciemoBanue
NOCTPOCHHOW MOJIENIH C MIOMOIIIbI0 MAaTPHIL U ONPEAEIUTENEH.

[locTpoenne mMareMaTnuecKuxX MoJielell peaibHOM CUTyallMud ¢ MOMOUIbIO ypaBHEHUUM M HepaBeHCTB. [IpumeHeHue
YPaBHEHHI U HEPABEHCTB K PEIICHUIO0 MaTEMAaTUYECKUX 3aJ1a4 U 33J1a4 U3 Pa3IMYHbIX 00JIacTell HAyKU U peajbHOM KU3HHU.

DyHKIUM U rpaduku

OyHkIMs, crnocoObl 3ananus ¢GyHKMU. B3aumuo obpatubeie ¢pyHkuun. Kommnosunus ¢ynkiuid. ['paduk QyHKimm.
DnemeHTapHbIe TpeodpazoBaHus rpad@uKoB GyHKIUH.

OOnacTh ompeneneHus M MHOXKECTBO 3HaueHUM (yHkumu. Hymm ¢ynkumu. IIpomMexyTkn 3HAKOIOCTOSHCTBA.
Yérupie u Heu€THble ¢QyHKuuM. Ilepuoanueckue QyHkuuu. IlpomexxyTku MOHOTOHHOCTH (yHKUHMHU. MakcuMymbl H
MUHUMYMBbI pyHKIMU. Hanbompiiee 1 HauMeHblee 3Ha4YeHHUsI PYHKIIMU Ha IPOMEXKYTKE.

JIunelinasi, kBaJpaTuyHas U APOOHO-IMHENHAs QYHKIMU. DJIeMEHTapHOE HCCIeA0BaHNE U OCTPOEHUE UX IpadUKOB.

CrenenHast QyHKIUS ¢ HATYpaJbHBIM U LIeJbIM Noka3aTeneM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpHs N-
Oli CTeneHu Kak (pyHKIHUN OOpAaTHOH CTENEHU C HaTypaJIbHBIM I1OKa3aTeeM.

[loka3zatenbHast u jorapudmudeckas yHKIUU, UX CBOMCTBA u rpaduku. Mcnons3oBanue rpadukoB GyHKIHA aIis
pelLIeHUs] ypPaBHEHUN.

Tpuronomerpuueckasi OKpy>KHOCTb, OIPEIEICHUE TPUTOHOMETPUYECKUX (DYHKINUN YMCIOBOIO apryMEHTa.

OyHKIMOHAJIBHBIE 3aBUCUMOCTH B pealIbHBIX Mpolieccax U sABIeHUsIX. [ paduku peanbHbIX 3aBUCUMOCTEIA.

Havasia MaTeMaTH4eCKOro aHaJIn3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/laHus TOCieIoBaTeNbHOCTe. MeTo MaTteMaTnyeckol MHAYKIMUA. MOHOTOHHbBIE
Y OrpaHUYEHHBIE TOCIEAOBATEIBHOCTH. VICTOpUS BO3HMKHOBEHHMS MAaTEMaTHYECKOr0 aHAIM3a KaK aHajau3a OECKOHEYHO
MaJbIX.



Apudmernueckas U reomeTpuueckas nporpeccuu. beckoHeyHo yObiBaroias reomerpuueckas nporpeccus. Cymma
OECKOHEYHO YOBIBaIOLIEH TIeOMETpUYecKol mnporpeccud. JIMHEHHBIA M 3KCMOHEHIMaNbHbIA pocT. Yucno e. Popmyina
CJIOKHBIX MPOLEHTOB. Vcnonb30BaHKne Nporpeccuu sl peNIeHUs pealbHbIX 3a7a4 NIPUKIaAHOTO XapaKTepa.

HenpepoiBuble QyHKIMH ¥ uX cBoiicTBa. Touku pa3pbiBa. ACUMOTOTHI rpa@ukoB QyHkiui. CBoiicTBa (QyHKIMI
HEIpepbIBHBIX Ha OTpe3Ke. MeToa MHTEpBaIOB AJis pelieHusl HepaBeHCTB. [IprMeHeHue CBOMCTB HEMPEPBIBHBIX (PYHKIUN
IUISL PELLICHUS 3a/1au.

[lepBast u BrOpast mpou3BojHble QyHKIUU. OmnpejeneHne, reoMeTpudeckuii u (HU3NUECKUl CMBICT TPOU3BOIHOM.
VYpaBHeHue KacaTeabHOU K rpaduKy GyHKIUU.

[IpousBoaHbIe 351eMeHTapHbIX GyHKUIUNA. [I[pon3BOAHAS CYMMBI, MPOU3BEICHUS, YACTHOTO ¥ KOMITO3UIIMH (DYHKITHIA.

MHoxecTBa U JIOTHKA

MHOK€eCTBO, onepalui HaJ MHOXKECTBAMU W UX CcBoMcTBa. Junarpammsl Jitnepa—Benna. [IpumeHnenune TeopeTuko-
MHOKECTBEHHOT'O arirnapaTa Jijisi ONMHUCAaHUs PEalbHBIX MPOIIECCOB W SIBJICHUH, NMPU PEIICHUHU 3a7ad U3 JPYTUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOIO OOBEKTa, CIEJACTBHE, J0Ka3aTeIbCTBO, PaBHOCHUJIbHBIE
YPaBHEHHS.

INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VUYHEBHOI'O KYPCA  «AJITEBPA N HAYAJIA
MATEMATHUYECKOT'O AHAJIM3A» (YTJIYBJIEHHBI YPOBEHL) HA VPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpakaaHCKOro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW MO3ZHUIIMN OOYYAIOMIETOCS KaK aKTUBHOTO M OTBETCTBEHHOTO WICHA POCCHUHCKOTO
o0IecTBa, MPEJACTaBICHHE 0 MaTEeMAaTUYECKNX OCHOBAX (DYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOIEIYP
IPaXKJIaHCKOTO o0I1ecTBa (BBIOOPHI, OMPOCHl U JPYroe), yMEHUE B3aUMOJCICTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUHU C UX (PYHKIUAMHU U HA3HAUCHUEM;



2) IATPHOTHYECKOTO BOCTIMTAHUS:

c(hOpPMHPOBAHHOCTh POCCUUCKON T'Pa)KAAHCKON MJAEHTHUYHOCTH, YBAXEHHUS K MPOILIOMY M HACTOSILEMY POCCUUCKOU
MaTEMaTHUKHA, LEHHOCTHOE OTHOLICHUE K JOCTMIKEHUSIM POCCUUCKUX MATEMATUKOB M POCCUMCKOM MAaTEeMaTHYECKOU
IITKOJIbI, UCTIOJIb30BAHUE ITUX JOCTHKEHUHN B APYTHX HayKaX, TEXHOJIOTUAX, cpepax SIKOHOMHUKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHUE YXOBHBIX LIEHHOCTEW POCCUIUCKOTO Hapoaa, ChOPMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, YTUUYECKOTO
MTOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKHM MPUMEHECHUEM JIOCTHUKCHUN HAYKU U JESTEIbHOCTHIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMYUBOTO OyIYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEGHHE K MHUPY, BKJIIOYasl ACTETUKY MaTEMaTHYECKHUX 3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad,
PELIEHUM, PACCYKIECHUM, BOCHPUUMUYHUBOCTh K MATEMATUYECKHUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) puznyecKkoro BoCHUTAHUS:

c(hOpMHPOBAHHOCTh YMEHHUS NMPUMEHATh MAaTeMAaTHYECKHE 3HAHUS B MHTEpecax 3JI0pOBOro M Oe3omacHoro oodpasa
KU3HU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO (3I0pOBOE MUTAaHUE, COANIAHCUPOBAHHBIA PEXKUM 3aHATUU U
OTIbIXa, peryispHas (QuU3nyYeckas aKTUBHOCThH), (U3MUECKOE COBEPIICHCTBOBAHUE TNIPU 3aHATUSAX CIOPTUBHO-
03JI0POBUTEIIBHOMN AEATENBHOCTBIO;

6) TPYy/10BOIr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HaHUE IIEHHOCTH TPYIOJIOOMS, MHTEpeC K pas3audHbiM cdepam mpodeccuoHaIbHON
JIESTEIHPHOCTH, CBA3aHHBIM C MAaTEMaTHUKOW W €€ MPWIOKEHUSMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyriei
npodeccu U pealn30BBIBATH COOCTBEHHBIC JKU3HEHHBIE IUIAHBI, TOTOBHOCTh U CIOCOOHOCTh K MAaT€MaTHYECKOMY
0o0pa30BaHMIO M CaMOOOpPA30BaHMIO HAa TPOTSHKECHUU BCEH J>KU3HU, TOTOBHOCTh K AKTUBHOMY YYacCTHIO B PEHICHUH
MMPAKTUUYECKUX 33/1a4 MaTeMaTUYECKON HAIIPABIEHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCITUTAHNS

c(hOPMHUPOBAHHOCTh IKOJOTHYECKON KYJIbTYpPhI, TIOHUMAHHUE BIHMSHHUS COIMAIBHO-IKOHOMHUYECKHUX MPOIIECCOB Ha
COCTOSIHUE MPUPOJHON U COIMATIBHOMN Cpelibl, 0CO3HAHHE II00ANBHOIO XapaKTepa AKOJOTHUYECKUX MpPOoOIeM, OprUeHTaIus
Ha MPUMEHEHUE MaTEeMaTUYECKUX 3HAHUI ISl pelIeHus 3a/1a4 B 00J1aCTH OKPYKalollel cpeibl, INTAHUPOBAHUE MOCTYIKOB
Y OLICHKH X BO3MOKHBIX IOCIIEICTBAN JJIs1 OKPYXKAIOUIEH CPEIbL;



8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON
MPaKTUKH, MOHMMAaHUE MAaTeMaTHMYeCKOW HayKu Kak c¢epbl YeIOBEYECKOH eATEeIbHOCTH, 3TanmoB €€ pa3BUTUS U
3HAYMMOCTH ISl PA3BUTUS LUBWIN3ALNUH, OBJIAICHUE A3bIKOM MAaTEMATUKU U MAaTEMATHYECKON KYJIBTYPOH KaK CPEICTBOM
MIO3HAHUS MUpPA, FOTOBHOCTb OCYIIECTBIATH IMPOEKTHYI) M HUCCIENOBATEIBCKYH JAEATEIBHOCTh WHAUBHUIYAIbHO U B
rpyIIe.

METANPEAMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eHCTBUA

ba3oBble Jornueckue a1eMcTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIEC MPU3HAKK MAaTEeMAaTHYECKUX OOBEKTOB, MOHSATUM, OTHOIIEHUH MEXIY
MOHATUSAMH, (OPMYJIUPOBATH OMNpEJCICHUs TOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIH TIPU3HAK KiIacCU(UKAIINH,
OCHOBAHUS I 000OIIECHHS U CPAaBHEHHS, KPUTEPUH MPOBOJUMOI0 aHAIIH3a;

BOCIIPUHUMATH, (DOPMYITMPOBATh M MPEOOPA30BLIBATH CYKJICHUS: YTBEPAUTEIIbHBIC U OTPHUIIATEIbHbBIC, ¢IMHUYHBIC,
YJacTHBIC U 00IIHE, YCITOBHBIE;

BBISIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H W MPOTHBOPEYHUsS B (pakTax, JaHHBIX, HAOIIOJCHUIX H
YTBEPKICHUAX, MPeAjIaraTh KPUTEPHUH ISl BBISIBICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUMIA;

JeNaTh BBIBOALI C HCIOJb30BAHMEM 3aKOHOB JIOTMKM, JACAYKTUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUYCHHIA,
YMO3aKJFOUEHUH 10 aHAJIOTHH;

MPOBOJUTh CAMOCTOSITEJIbHO JIOKa3aTeIbCTBA MATEMaTUUYECKHUX YTBEPXKICHUU (TIpsMble W OT HPOTUBHOIO),
BBICTPauBaTh apryMEHTAIIHIO, IPUBOIUTD MMPUMEPHI 1 KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXK/ICHHS M BBHIBOJIBI,

BBEIOMpATh CIIOCOO perieHus ydeOHOH 3ajaur (CpaBHUBAaTh HECKOJBKO BapHWAHTOB PEIICHUS, BBIOMpATh Hambolee
MOJXOISIIUN ¢ YIETOM CAMOCTOSITEILHO BBIICJICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCKue 1eCTBHUS:



HCIIOIb30BaTh BOMPOCHI KaK MUCCIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH BOMPOCHI, (PUKCUPYIOIINE
MpOTUBOpEUHE, MpOoOIEeMy, YCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMHUPOBATH THUIIOTE3Y, APTYMEHTHUPOBATH CBOIO
MO3UIINI0, MHEHUE;

IPOBOAUTH CAaMOCTOSATENBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, MCCIIEJOBAHUE 0 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTH4YeCKOro 00BhEKTA, SIBJICHUS, MMPOIECCA, BHISIBICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMHU, SIBJICHUSMHU, MPOIECCAMU;

CaMOCTOSITEIbHO  (OPMYJIMPOBAaTH O0OOIIEHHUST M BBIBOALI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOIIOICHMUS,
UCCJIEJIOBaHMS, OIIEHUBATH JJOCTOBEPHOCTD MOJTYyUYCHHBIX PE3YJIbTATOB, BEIBOJAOB M 0000IIICHUI;

POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAaKXKE BBIJBUTATh MPEIOJIOKEHHUS O €r0 Pa3BUTUM B HOBBIX
yCIIOBUSAX.

Pab6ora ¢ unopmanueii:

BBISIBIIATH Ie€PUIIATHI HHGOPMAIIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U JIJIsl PEIICHUS 3a/1a4H;

BEIOMpaTh HWHGOPMAIMIO U3 HWCTOYHUKOB Pa3IMYHBIX THIIOB, AaHAJIM3UPOBATh, CHUCTEMAaTU3UPOBATh U
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM MpECTABICHUS;

CTPYKTYPHPOBATh HH(GOPMAITUIO, IPEJICTABIIATE €€ B pa3IMUHbIX (hOpMax, HILTIOCTPUPOBATH rpadUuEeCKu;

OLICHMBATh HAIEKHOCTh MH(POPMALIMH 110 CAMOCTOATENHEHO CHOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBepPCaJIbHbIe YUeOHbIE 1elCTBUS

OO01menue:

BOCIIPUHUMATh U (POPMYIUMPOBATH CYXICHUS B COOTBETCTBUHM C YCIIOBHSIMH W IEJIISIMH OOIICHHS, SCHO, TOYHO,
IPaMOTHO BbIpa)kaTh CBOIO TOUKY 3pE€HHUS B YCTHBIX M TUCHbMEHHBIX TEKCTAaX, JaBaTh MOSICHEHUS 110 XOAYy PEIICHUs 3a1a4H,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJbTarT;

B X0Jic OOCYXJCHHS 3aJaBaTh BOIPOCHI TIO CYIIECTBY OOCYXKTaeMOW TeMbl, IpoOJieMBbl, peIracMoi 3ajayd,
BBICKA3bIBATh UJICU, HAIICJCHHBIC HA MOMCK PEIICHUs, COMOCTABIISITh CBOM CYKACHUS C CYXKICHUSIMU JPYTUX YYaCTHHUKOB
auajaora, OOHapy)KHBaTh pa3lIMUde M CXOJCTBO ITO3WMIIMH, B KOPpPEKTHOW dopme (hopMyIupoBaTh pa3HOIIACHS, CBOH
BO3PaKEHUS;

MPEJICTABIATh PE3YAbTAThl PEIICHUS 3aJauM, IKCIICPUMEHTA, MCCICAOBAHUS, MPOEKTA, CAMOCTOSITEIbHO BHIOMPATH
dbopMar BRICTYIUICHUS C YIETOM 3a7a4 PE3EHTAIIMU U OCOOEHHOCTEH ayauTOPHH.



PeryisiTuBHBIE YHUBepPcaJIbHbIe yueOHbIE IeiicCTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, ajJrOPUTM DEIICHUS 3a7add, BBIOMPATh CMOCOO pemieHHs ¢ YYETOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTHUPOBATH BApUAHTHI PEIICHUM ¢ y4€TOM HOBOW MH(OpMAIUK.

CaMOKOHTPOJIb, SMOIIHOHATbHBIN HHTEJJIEKT:

BJIaJIETh HaBBIKAMH [TO3HABATENBHON pe(ICKCHU KaK OCO3HAHWS COBEPIIAEMBIX IEHCTBHA W MBICIUTEIbHBIX
IpPOIIECCOB, MX PE3YNbTATOB, BIAJACTh CIMOCOOAMH CaMOINPOBEPKH, CAMOKOHTPOJS Mpollecca W pe3yiabTara pPelIeHHUs
MaTeMaTUYEeCKOW 3a/1auH;

NPeIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTH TMIPU PEIICHUH 3aa9l, BHOCUTh KOPPEKTUBHI B IEATEITHHOCTh Ha
OCHOBE HOBBIX 00CTOSITENILCTB, JAHHBIX, HAWJICHHBIX OIINOOK, BBISBICHHBIX TPYIHOCTEH;

OILICHWBATh COOTBETCTBHE pe3yJibTaTa ILEIU W YCIOBUSAM, OOBSICHITh NMPUUYUHBI JOCTH)KCHUS WM HEIOCTHKCHHUS
PE3YNIbTATOB JIEATELHOCTH, HAXOIUTh OIIMOKY, 1aBaTh OLEHKY TPUOOPETEHHOMY OITIBITY.

CoBMecTHAas 1eSITeJILHOCTD:

NOHMMATh M MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHON U WHIAUBUAYaIbHON paOOThl MpU pPEIIeHUH YYeOHBIX 3ajad,
NPUHUMATH 1€Ib COBMECTHOM JAESTENIbHOCTH, IJIAHUPOBATh OPraHU3allMI0 COBMECTHOW pPaOOThI, pacrpeaensiTb BHUIbI
paboT, TOoroBapuBaTHCs, 0OCYKIATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh MHCHHS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYIIOBBIX (popmax padoTel (0OCYXIeHHS, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» WU HHEBIE),
BBINOJIHATH CBOIO 4acTh pabOTHl M KOOPJIMHUPOBATH CBOM JEHCTBHS C IPYTMMHU WIEHAMU KOMAaHJbl, OLCHUBATh KaYyeCTBO
CBOETO BKJIaJa B OOIIMI MPOIYKT [0 KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUS.

INPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kiacce oOydJarOmuiicss MOJYYHUT CICAYIONIME MPEIMETHBIE PE3YNbTAThl MO OTIACITHHBIM
TeMaM paboueit mporpaMMbl yueOHOTO Kypca «Anredpa u Hayasla MaTeMaTUYECKOTO aHaTN3ay:
Ymncsia 1 BBIYUCICHUS:



CBOOOJIHO OMEPUPOBATH MOHATUSIMU: PAllMOHATIBLHOE YHUCIO0, OECKOHEYHasi Mepuoiudeckas ApoOb, MPOIEHTHI,
MPPALHOHAIBHOE YUCIIO, MHOYKECTBA PALIMOHAIIBHBIX U JIEUCTBUTENIBHBIX YHCEN, MOAYJIb I€MCTBUTEIBHOTO YUCTIA;

MPUMEHSTh JpOoOU M TPOLICHTHI JJIS PEIICHUs MPUKIAIHBIX 3a7ad U3 Pa3IudYHBIX OTpacjied 3HAHUU U peaTbHOU
KU3HU,

MPUMEHSITH TPUOIMKEHHBIC BRIUUCIICHUS, TIPABUJIa OKPYTJICHUS, MPUKUIKY U OIIEHKY pe3yJibTaTa BhIUYUCICHUT;

CBOOOJIHO OINEpPUPOBATH MOHSITHEM: CTENEHb C LIEJBIM IOKa3aTeseM, HCHOJb30BaTh MOIXOJALIYI0 (opMy 3amucu
JNEUCTBUTENBHBIX YUCEN JJISI PEIICHUS] TPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHITHEM : apU(PMETUUECKU KOPEHb HAaTYPaTbHON CTEIIEHU;

CBOOOJIHO ONIEPUPOBATH MOHSATHUEM: CTETIIEHD C PAllMOHATLHBIM MTOKa3aTeeM;

CBOOOJIHO OTIEpUPOBATH MOHITHAMU: JIOTapU(M YHCIIA, TECITUYHBIC U HATypaJbHbIE JTOTapU(PMBbI;

CBOOOJIHO ONIEPUPOBATH MOHSATUSIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCJIOBOT0 apTyMEHTa,

OTNEPUPOBATH MOHATUSIMU: APKCUHYC, APKKOCUHYC M apPKTAHT'€HC YMCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJTHO OTIEpUPOBATH MOHIATUSAMU: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHUS U YPABHEHHUSI-
CJIEICTBUSI, PAaBHOCHJIbHbIE HEPABEHCTBA;

NPUMEHSTh Pa3IMYHbIE METOABl PEIICHUS PAIlMOHATBHBIX M JAPOOHO-PAIMOHAIBHBIX YPABHEHUM, MPUMEHSITH METO]T
MHTEPBAJIOB /ISl PELICHUS HEPABEHCTB;

CBOOOJTHO OTEpPUPOBATH MOHATUSMU: MHOTOWIEH OT OJHOW MEPEMEHHON, MHOTOUWIEH C LEeNbIMU KoddduimeHramu,
KOpPHM MHOTOYJIEHA, IPUMEHSAThH JECJICHUE MHOTOWIEHA HA MHOTOYWIEH C OCTaTKoM, TeopeMy besy u teopemy Buera mns
peLIeHUs 3a1ay;

CBOOOTHO OTIEPUPOBATH MOHSATUSMHU: CUCTEMA JIMHEWHBIX YPABHEHHM, MATPHUIIA, OTPECITUTENh MATPUIIBI 2 X 2 U €T0
T€OMETPUYECKUN CMBICI, HCIIONh30BAaTh CBOWMCTBA OMpEAENUTENs] 2 X 2 1js BBIYUCICHUS €ro 3HAYCHHS, NMPUMCHSITH
ONPEAECTUTENN JJIsl PEUICHUSI CUCTEMBI JJUHEWHBIX YPABHEHUM, MOAEIUPOBATh PEAIbHBIE CUTYalluu C MOMOIIBIO CUCTEMBI
JIMHEMHBIX YPaBHEHHM, UCCIEI0BATh NOCTPOEHHBIE MOJIEIA C MOMOIIBIO MATPULl U ONpPEAEIUTENICH, NHTEPIPETUPOBATh
MOJyYEHHBIN PE3yJIbTaT;

MCII0JIb30BaTh CBOMCTBA JIEUCTBUI C KOPHSIMH JIJIsl TPeoOpa30BaHUs BhIPAKECHUI;

BBITIOJIHATH TPe0oOpa30BaHUsl YUCIOBBIX BbIPAXKEHUM, COAEPKAIINX CTEMIEHU C PAllMOHATBLHBIM MTOKa3aTeIeM;



MCII0JIb30BaTh CBOMCTBA JIOTrapu(MOB IS MpeoOpa30BaHUs JOrapu(pMHUUECKUX BbIPAKEHUN;

CBOOO/IHO OTMEPHUPOBATH MOHATHUSAMU: HPPAIMOHANBHBIE, IOKAa3aTeIbHbIC U JTOTapU(PMUIECKIE YPaBHEHUS, HAXOAHUTh
UX PEIICHUS C TIOMOIIBI0 PAaBHOCUIIFHBIX TIEPEX00B MU OCYIIECTBIIsIS IPOBEPKY KOPHEI;

NPUMEHATH OCHOBHBIE TPHUTOHOMETpHUECKHe (HOPMYINBI A TpeoOpa3oBaHUS TPUTOHOMETPHYECKHX BBIPAKCHHIA;

CBOOO/IHO OTIEpUPOBATH MOHITHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATh HEOOX0IUMBbIE (POPMYITBI TS
peIIeHus] OCHOBHBIX TUTIOB TPUTOHOMETPHUECKHUX YPaBHEHHIA,

MOJICTTUPOBAaTh pEAIbHbIC CUTYAIlMUd Ha SI3bIKE anreOpbhl, COCTABISATH BBIPAKEHUS, YpPaBHEHHS, HEPAaBEHCTBA IO
YCTIOBHIO 3a]]a4d, UCCIICIOBATh MOCTPOCHHBIE MOJICIH C UCIIOJIF30BAHUEM ariapaTa anreOpsl.

DyHKIUM U rpaduku:

CBOOOJIHO OIEPUPOBATH MOHATHAMH: (QYHKIUSA, CHOCOOBI 3amaHusi (YHKIUH, B3aWUMHO OOpaTHbIC (QYHKIIUH,
KoMTO3uIus PyHKIUH, rpaduk QYHKIMH, BBITIOTHATh JJIEMEHTapHbIE MpeoOpa3oBaHus rpa@uKoB (PyHKIIHIA;

CBOOO/IHO OIEPHPOBAThH MOHATHUSAMH: O0JIACTH ONpPEACNCHUS W MHOKECTBO 3HadeHWH (yHKIWU, HYTH (DYHKIHH,
IPOMEXYTKH 3HaKOIIOCTOSHCTBA,;

CBOOO/IHO ONEpPUPOBATH MOHATHSAMM: YETHbIE U HEYETHbIE (QYHKIMM, MEPUOIUYECKUE (YHKIUH, HPOMEXYTKU
MOHOTOHHOCTH (YHKLMHU, MAKCUMYMbl U MHUHUMYMbI (YHKIMM, HauOoiblllee M HaWMEHbIIEEe 3Haue€HUE (PYHKIHUM Ha
IPOMEXYTKE;

CBOOOJIHO OIEpPUPOBATh MMOHATHAMH: CTENEHHas (QYHKIMS C HaTypaJbHBIM M LEJNbIM IIOKa3aTeleM, Trpaduk
CTENeHHON (YHKIIMW C HATypaJbHBIM W IIEJBIM TIOKa3zaTeyneMm, rpaduk KOpHS N-O cTemeHW Kak (PyHKIHH OOpaTHOM
CTETICHU C HaTYpaJbHBIM [TOKa3aTeseM;

ONepUpOBaTh MOHATHAMU: JUHEHHAs, KBaJpaTHUyHas U APOOHO-TMHEHHAs (QYHKUMH, BBIIOJHATH 3JIEMEHTapHOE
UCCJIEJOBAaHHUE U MTOCTPOCHUE UX I'Ppa(UKOB;

CBOOOJTHO OMEpUPOBATh TOHATHIMU: TOKa3zaTeldbHass W JorapupmMuyeckas (QyHKIIUH, UX CBOWCTBAa U Tpadukwy,
MCIIOJIb30BaTh X rpapuKu Il pelIeHUs YPaBHEHUH;

CBOOOJIHO OIEpPUPOBATh MOHATHUSAMHU: TPUTOHOMETPUYECKAas] OKPY)KHOCTb, OMNpPEIEICHHE TPUTOHOMETPUUYECKUX
(GYHKIMIA YICTOBOTO apryMEHTAa;

UCIONB30BaTh rpaduku GyHKIUH TSI UCCIIETOBAHMS MPOILECCOB U 3aBUCHMOCTEH MPH PEIICHUH 3a1ad U3 JAPYTUX
yueOHBIX MPEAMETOB U peaTbHOM KU3HH, BEIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXAY BEIMUYNHAMU,



Havasia MaTeMaTH4eCKOro aHaImu3a:

CBOOOJHO OMNEpUPOBATh MOHATHIAMH: apuMeTHUecKass U reoMeTpudecKkas Iporpeccusi, 0ECKOHEYHO yObIBaroIas
reOMETpUYECKasi MpOrpeccHsi, JHUHEWHBIH W HKCIOHEHIMANIbHBIM poOCT, (opMysa CIOXKHBIX MPOIEHTOB, HMETh
MIpPE/ICTaBICHUE O KOHCTAHTE;

MCII0JIb30BaTh MPOTPECCUU I PELICHUS peabHbIX 3a7a4 MPUKIaJHOIO XapaKTepa;

CBOOOJTHO OTIEPUPOBATH MOHITUSIMU: MOCJIEI0BATEILHOCTh, CIOCOOBI 3aJJaHusl MOCIEeI0BATEIbHOCTEH, MOHOTOHHbBIE U
OTpaHUYEHHbIE TOCIEAOBATENbHOCTH, IOHMMATh OCHOBBI 3apOXKICHUS MaTEMaTHYECKOr0 aHallu3a Kak aHalu3a
OCCKOHEUYHO MaJIbIX;

CBOOOJTHO ONEPUPOBATH TOHATHUSAMHU: HEMpPEPbIBHbIE (DYHKIMHU, TOYKM pa3pbiBa Trpaduka (QYHKIHH, ACUMIITOTHI
rpaduka GyHKINH;

CBOOOJTHO OINEpUPOBATh MOHATHEM: (YHKIMS, HEMpephiBHAs Ha OTpE3Ke, NMPUMEHATH CBOWCTBA HEMPEPBIBHBIX
GyHKIUN 11 peleHus 3aa4;

CcBOOO/IHO ONEpUPOBATh MOHITUAMMU: IEpBasi U BTOpas MPOU3BOJHbIE (PYHKLMH, KacaTelbHas K rpaduky QpyHKIMU;

BBIYUCIIATH MIPOU3BOJHBIE CYMMBI, IIPOM3BEACHUS, YACTHOTO M KOMIIO3UIMM JIBYX (DYHKUUH, 3HATh MPOU3BOJHBIE
AJIEMEHTApPHBIX QYHKIIHH;

HCIIOJIb30BaTh T€OMETPUUSCKUHN U (U3UIECKHUI CMBICI TPOU3BOIHOM SIS PEIICHUS 3a/1ay.

MHoxkecTBa H JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATUSAMM: MHOKECTBO, OIIEPALlMU HAJl MHOYKECTBAMH;

HCII0JIB30BaTh TEOPETUKO-MHOKECTBEHHBIN almapar JUisl ONUCAaHUS PEajJbHBIX MPOLECCOB U SBJICHUN, IPU PELICHUA
3aja4 U3 IPYrux yuyeOHbIX PEIMETOB;

CBOOO/IHO ONEpPUPOBATH MOHATHIAMH: OINpEAeNiEHUuEe, Teopema, ypaBHEHHE-CJIEICTBUE, CBOWCTBO MAaTEMAaTUYECKOTO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIEC YPABHEHUS U HEPABEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHUE

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM
u/n nporpaMMEl Beero Konrpoabublie | IlpakTHyeckue
padoTsbI padoThI
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaiimonanbHbele ypaBHEHUS U 24 5
HepaBeHCTBa. CHCTEMBI JTMHEHHBIX
YpaBHEHUU
9 Oynkunu u rpapuku. CteneHHas QyHKIUS C 12 1
L[eIbIM TTOKa3aTeIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTEIICHHU. 15 1
HppanunonanbHble ypaBHEHUS
4 [TokazarenwsHas ¢ynkius. [lokasaTenpHbIC 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpruuecKre BbIPAKEHUS U 99 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U MPOTPECCUN 10
8 HenpepriBabie pynkuuu. [IponsBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136 11 0




IHOYPOYHOE IIVTAHUPOBAHHUE

KoaunuyecTBo 4acoB

Ne Jara
w/n Tema ypoka Beero Konrpoabubie | IIpakTuyeckue —
padoThI padoTsbI

1 MHo3xecTBO, Onepaluy Hajl MHOKECTBaMU U 1 2 men 09
HX CBOICTBA

2 Jmarpammer Ditnepa-Benna 1 2 men 09

3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO 1 2 men 09
ammapata sl peleHus 3a1a9
Pannonanbueie yncna. OObIKHOBEHHBIE U 2 uen 09

4 JECSITUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 1
MepUOANIECKUE APOOH

5 CraproBas IMarHOCTUKa-KOHTPOJIbHAS 1 1 3 uen 09
pabota

5 [Ipumenenue npoOeii U MPOLIEHTOB IS 1 3 uen 09
pelIeHUs MPUKIIaJHbIX 3aa4

7 [Ipumenenue npoOeii ¥ POLIEHTOB IS 1 3 uen 09
pelIeHns NPUKIAJAHbIX 3a7a4

8 JeicTBuTenpHbIe yncia. PannonanbsHbIe U 1 3 uen 09
HppalMoHalbHbIC YUCIIa

9 ApupmeTrrueckue oneparum ¢ 1 4 ven 09
JNeCTBUTENbHBIMH YHCIIAMU

10 Monynb JeCTBUTENHFHOTO YUCIIA U €T0 1 4 uen 09
CBOMCTBA

11 [TpuGnnxEHHbBIE BEIYMCIICHUS, TpaBUIa 1 4 wen 09

OKPYIJICHHUA, HIPUKUJKA 1 OLICHKA PE3YJIbTAaTa




BBIUMCIIEHUN

12

OCHOBHBIE MCTOABI PCIICHUA LECJIbIX U
JPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

4 gen 09

13

OCHOBHBIE MCTOABI PCIICHUS LCJIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPaBEHCTB

5 men 09

14

OCHOBHEBIE MCTOABI PECHICHUA LEJIbIX U
JTPOOHO-PAIIMOHATIEHBIX YPABHEHUH 1
HEPABEHCTB

5 gen 09

15

MHOrouieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJIEHa HA MHOTOYJIEH C
octatkom. Teopema bezy

5 men 09

16

MHoTrouJIeHBI ¢ IETBIMA K0P PUITISHTAMH.

Teopema Buera

5 men 09

17

Pemenue cucrem JTMHEHHBIX YpaBHEHUH

2Hen 10

18

Pemenue cucrem JIMHEHHBIX YpaBHEHUH

2Hen 10

19

Marpuiia cucTeMbl TMHEUHBIX YPABHEHUN.
Onpenenurens MaTPUIIBI 2X2, €ro
T€OMETPUYECKUN CMBICI U CBOWMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

2Hen 10

20

Onpenenurenb MaTPUIBI 2X2, €r0
T€OMETPHUYCCKHI CMBICI M CBOWCTBA;
BBIYHCIIEHUE €r0 3HAUYEHUS

2 Hen 10

21

[IpuMeHeHue onpeaenuTens 1 peuiecHus
CUCTEMBI JIMHEMHBIX YPaBHEHUN

3uex 10

22

Perenne npukiagHeIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEMHBIX YPaBHEHUN

3wen 10




23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEHMHBIX YPaBHEHUN

3 Hen 10

24

KonTtponsHas pabdora: "Panmonanbueie
ypaBHEHUs U HepaBeHCTBA. CucTeMsl
JIMHENHBIX ypaBHEHUI"

3 Hen 10

25

OyHK1HUS, CIIOCOOBI 3aJaHUs PYHKIINH.
B3aumno o6pathHbie pyHkuuu. Komnosunus

byHKIMNA

4 gen 10

26

I'paduk pyHkmu. SnemeHTapHbIe
npeoOpa3oBanus rpadrKoB QYHKIMMA

4 gen 10

27

O6nactp onpeneseHusI 1 MHOXKECTBO
3HaueHul QpyHkuuu. Hynm pyHkumm.
IIpoMexxyTKH 3HAK MOCTOSHCTBA

4 gen 10

28

U&THbie 1 HEUETHBIC (PYHKITHH.
[Tepuoanueckue Gynakmmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIUU

4 gen 10

29

MakcuMyMbl 1 MUHUMYMBbI () YHKIIHH.
Haubonpiiee 1 HaumeHblliee 3HaYCHHE
(GYHKIIMH Ha TIPOMEXKYTKE

5muen 10

30

Jluneiinas, KBapaTuyHas U JpoOHO-
TuHeHas GyHKIUN

5mHen 10

31

DneMeHTapHOe UCCIIeI0BAHUE U TOCTPOCHHE
rpadukoB 3TUX QYHKIUI

5mHen 10

32

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE
rpauKoB 3TUX HYHKIUI

5uen 10

33

CreneHsb C LEIBIM IToKa3areiaeM. bruHom
Hrrotona

2uen 11

34

Crerens ¢ LICIBIM IOKa3aTeneM. buaom

2uen 11




Hrrotona

35 CrenenHast GyHKIUS C HATYPaJIbHBIM U 2wuen 11
1eNbIM nmokaszateneM. E€ cBoiicTBa u rpaduk

36 KonTtposneHast pabdora: "CrenenHas QyHKITHSL. 2wuen 11
E€ cBoiictBa u rpaduk”

37 Apudmernueckuil KOpeHb HaTYpaTbHOMN 3uen 11
CTEIIEHU U €ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTYpaTbHOM 3uen 11
CTEIIEHU U €ro CBOMCTBA

39 [IpeoGpa3oBaHMs YMCTOBBIX BHIPAKEHUH, 3men 1l
COJIepKalliX CTENEeHU U KOPHU

40 [IpeoGpa3oBaHMs YMCTOBBIX BHIPAKEHUH, 3muen 11
COJIepKalIUX CTENeHU U KOPHU

41 [IpeoOpazoBaHus YMCIOBBIX BRIPAKECHUH, 4duen 11
COJIepKalIUX CTENIeHU U KOPHU
Hppanmonanbusie ypaBHeHUs.. OCHOBHBIC 4nenll

42 METO/IbI PEIICHUS UPPALMOHATBHBIX
ypaBHEHUH
Uppannonanbasie ypaBHeHUA. OCHOBHBIE 4duen 11

43 METO/IbI PElICHUS UPPAUOHATIBHBIX
ypaBHEHUH
Uppaumnonanbusie ypaBHeHHs. OCHOBHBIE 4duenll

44 METO/Ibl PELIEHUS] UPPALMOHAIBHBIX
YpaBHEHUH

45 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUU Suen 11
UppalMoOHAIBHBIX YPaBHEHUN

46 PaBHOCHIIBHBIE TEPEXO/IbI B PEILICHUU Suen 11

UppalMOHAIBHBIX YPaBHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

S5uaen11

41 HppalMOHAIIbHBIX YPAaBHEHUM

48 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUN 1nen 12
HppalMOHAIIbHBIX YPAaBHEHUM
CoiicTBa 1 rpaduK KOPHS N-0il CTENCHN KaK 2 uen 12

49 (GyHKIMM 00paTHOM CTETEHU C HaTypallbHbIM
oKasarejaemM
CaoiicTBa u rpauK KOpHs N-Oi CTETIEHN KaK 2 uen 12

50 (GyHKIIMM 00paTHOM CTENEeHU ¢ HaTypajIbHbIM
roKasaresemM
KounTponsnas pabora: "CBoiicTBa u rpagux 2 Hen 12

o1 KOpH# n-o¥ creneHu. MppanuoHanbHbIe
ypaBHEHUS"

52 CreneHb ¢ pallMoOHaIbHBIM MTOKAa3aTesieM U €& 2 Hen 12
CBOMCTBa

53 CreneHb ¢ pallMOHaIbHBIM MTOKAa3aTesieM U €& 3uen 12
CBOMCTBA

54 CreneHb ¢ pallMoOHaIbHBIM MTOKa3aTesieM U €& 3uen 12
CBOMCTBA

55 [TokazarenpHas ¢pyHKIMS, €€ CBOICTBA U 3uen 12
rpaduk

56 Hcnonb3oBanue rpaduka GyHKINUU A5 3uen 12
peleHus ypaBHEHHH

57 Hcnonb3oBanue rpaduka GyHKIMU A5 4 ven 12
pelLIeHNs ypaBHEHUI

58 Iloka3zarenpHble ypaBHeHUs. OCHOBHBIE 4 nen 12
METO/IbI PELIECHNUS IOKA3aTENbHBIX YPABHEHUN

59 Iloka3zarenbHble ypaBHeHHs. OCHOBHBIE 4 ven 12




MCTOAbI pCHICHUS MMOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

60 [lokazarenbHble ypaBHEeHUSI. OCHOBHbIE 1 4 uen 12
METO/IbI PEIICHUS MTOKa3aTeIbHBIX YPaBHEHUN

61 KonTtponsnas padora: "[lokazarenpHas 1 Suen 12
¢ynkuus. [TokazarenbHbie ypaBHEHHS "

62 Jlorapudwm gucia. CoiicTa norapudma 1 5Hen 12

63 Jlorapudwm gucia. CoiicTa norapudma 1 S5Hen 12

64 Jlorapudm uncna. CroiicTBa jorapudpma 1 Suen 12

65 JlecsiTuuHble U HaTypajibHbIE Jorapudmbl 1 2uen 01

66 JlecsiTuuHble U HaTypajibHbIE Jorapudmbl 1 2uen 01

67 [IpeoOpazoBaHue BBIPAKEHUM, COAEPKAITUX 1 2 men 01
sorapudmsl

68 [IpeoOpazoBaHue BBIpaKEHUH, COACPKAIITIX 1 2 men 01
sorapudmsl

69 [IpeoOpazoBaHue BBIPAKEHUM, COACPKAITUX 1 3uen 01
sorapudmsl

70 Jlorapudmudeckas GyHKIUA, €€ CBOWCTBA U 1 3uen 01
rpaduk

71 Jlorapudmuueckas GhyHKIHs, €€ CBONCTBA U 1 3uen 01
rpaduk

79 Hcnonb3oBanue rpaduka GyHKINUN s 1 3uen 01
pelIeHns ypaBHEHUI

73 Hcnonb3oBanue rpaduka GyHKIMU A5 1 4 men 01
peleHus ypaBHEHHH
Jlorapudmmuueckue ypaBHeHus1. OCHOBHBIE 4 uen 01

74 METO/Ibl PELICHHUs JIOTApUPMUIECKUX 1

ypaBHEHUH




Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE 4 nen 01
75 METO/Ibl PEIICHUS JIOTapU(PMUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUsI. OCHOBHBIC 4 nen 01
76 METO/IbI PEIICHUS JIOTapu(PMUIECKUX
YpaBHEHUU
77 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU 5 Hen 01
Jorapu(PMUIECKuX ypaBHEHUN
78 PaBHOCHIIBHBIE IEPEXO/IBI B PEILICHUN 5 Hen 01
Jorapu(PMUIECKUX ypaBHEHUN
79 KouTponsnas padorta: "Jlorapupmuyeckas 1 nen 02
¢byukuus. Jlorapupmudeckue ypaBHeHHS "
80 Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC 1 nen 02
YHCIOBOTO apryMeHTa
81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC 2 men 02
YHCIOBOTO apryMeHTa
82 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC 2 uen 02
YHCIOBOTO apryMeHTa
83 ApKCUHYC, apKKOCUHYC U apKTaHT'€HC 2 uen 02
YHCIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>XKHOCTb, 2 nen 02
84 olpeielIeHue TPUrOHOMETPUUYECKUX
(GyHKLUI YHUCIOBOTO apryMeHTa
TpuronomeTpruueckas OKpyKHOCTb, 3 Hen 02
85 OTIPEJEIIEHNE TPUTOHOMETPHUUECKUX
(YHKLUH YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI 3 nen 02
87 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYJIBI 3 nen 02




88 OCHOBHBIE TPUTOHOMETPUYECKHUE (HOPMYITBI 1 3 uen 02
89 OCHOBHBIE TPUTOHOMETPHIECKHE (HOPMYJTBI 4 nen 02
90 Hp€06pa303321HI/I€ TPUTOHOMETPHUYECKHIX 1 4 men 02
BBIPOKEHUI
91 [IpeobpazoBaHre TPUTOHOMETPHUIECKUX 1 4 nen 02
BBIPKEHUI
92 [IpeoGpa3oBaHye TPUTOHOMETPUUECKUX 1 4 nen 02
BBIPKEHUI
93 Hpeo6pa30:3aHHe TPUTOHOMETPUYECKHUX 1 5 Hen 02
BBIPOKEHUI
94 Pemrenne TpuroHOMETpUYECKNX YPAaBHEHUI 1 5 Hen 02
95 Pemrenne TpuroHOMETpUYECKNX YPAaBHEHUI 1 5 Hen 02
96 Pemenne TpuroHomMeTpuUeCcKMX ypaBHEHUH 1 1 ven 03
97 Pemenne TpuroHoMeTpUUECKUX YpaBHEHHI 1 2 uen 03
98 Pemenne TpuroHomMeTpUUeCKUX ypaBHEHHI 1 2 uen 03
99 Pemenne TpuroHomMeTpUUeCKUX ypaBHEHHI 1 2 uen 03
100 Pemrenne TpuroHoMeTpUUeCKUX YpaBHEHHI 1 2 uen 03
KonTponsHas pabora: 3 uen 03
101 "TpUroHOMETPHUYECKUE BBIPAKCHHS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUS"
[TocnenoBarensHOCTH, CIOCOOBI 3a1aHUS 3 uen 03
102 nocleaoBarenbHoCTed. Meton 1
MaTeMaTH4eCKON HHIYKITUU
MOHOTOHHBIE ¥ OTPAaHUYEHHBIE 3 uen 03
103 nocieaoBarenbHocTu. McTopus aHanuza 1
0ECKOHEYHO MaJbIX
104 Apudmernueckas mporpeccust 1 3 uen 03




105 I'eomerpuueckas nmporpeccust 4 men 03

106 BeckoHeuHO yOBIBarOIIasi reOMeTpHUIECKast 4 nen 03
mporpeccus

107 Cymma OecKOHEUHO yOBIBaromeit 4 men 03
T€OMETPHYCCKOM MPOTPECCHH

108 JIMHEeMHBIN 1 SKCITOHEHIIMABHBIA POCT. 4 men 03
Yucno e. DopMyiia CIIOKHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ 3KCIIOHEHIUAIBHBINA POCT. 1 nen 04
Yucno e. DopMyiia CIIOKHBIX TPOLIEHTOB

110 Hcnonp30Banne Nporpeccuu Uisl peleHus 1 nen 04
peaTbHBIX 3371a9 IPHUKIIATHOTO XapaKTepa

111 Kontponpras padota: "[locnenoBarenbHoCcTH 1 ven 04
U nporpeccun”

112 HenpeprsiBHbIe DyHKIIMM U X CBOCTBA 1 ven 04

113 Touka pa3pbiBa. ACUMIITOTHI TPaPUKOB 2 nen 04
byHKIMHA

114 CaoiicTBa (hyHKITMI HETIPEPHIBHBIX HA 2 nen 04
OTpe3Ke

115 CaoiicTBa (h)yHKIIMH HENIPEPHIBHBIX Ha 2 nen 04
OTpe3Ke

116 MeToa MHTEPBAJIOB TSI PEIIICHUSI HEPABEHCTB 2 gen 04

117 MeTo MHTEpBAJIOB ISl PEIIICHUSI HEPABEHCTB 3 men 04

118 Mertoa UHTEpBAJIOB JUIsl pELICHUSI HEPABEHCTB 3 uen 04

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX 3 nen 04
GyHKIM 1715 perieHus 3a1a4

120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX 3 men 04

GyHKIMM 1715 perieHus 3aaa4




121 [lepBas u BTOpas Npou3BOHbIE (PYHKIUN 1 4 uen 04

199 Ornpenenenue, reOMETPUUECKUI CMBICIT 1 4 nen 04
MIPOU3BOTHOM

123 OnpeﬂeneHHf, (U3HYECKUI CMBICIT 1 4 men 04
MIPOU3BOTHOM

124 VYpaBHeHHE KacaTelnbHON K rpaduKy 1 4 uen 04
byHKIUN

125 VYpaBHeHUE KacaTeNbHOU K rpaduKy 1 5 men 04
byHKIIIN

126 [IpousBoiHbIE AIIEMEHTAPHBIX QYHKIIMHA 5 Hen 04

127 [IpousBoiHbIE IIEMEHTAPHBIX QYHKIIHHA 1 nen 05

198 [Ipoun3BoiHasE CyMMBI, TPOU3BEAECHUS, 1 1 nen 05
YaCTHOTO U KOMITO3ULUHU (DYyHKIIMHA

129 [TpousBoHAS CyMMBI, TPOU3BEACHNUS, 1 2 uen 05
YaCTHOTO U KOMITO3ULIUU (QYHKITUI

130 [IpousBoHAs CyMMBI, TPOU3BEACHUS, 1 2 uen 05
YaCTHOTO U KOMIIO3ULIUHU (DYyHKIIMA

131 Kontponbnas padota: "IIpousBogHas" 1 1 2 men 05

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1 2 nen 05
3HaHui: "YpaBHeHus"

133 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 1 3 uex 05
3HaHui: "OyHkuun"

134 HTorosas KoHTpoJIbHAsA paboTa 3 Hen 05

135 Htorosas koHTpoJbHAsA paboTa 3 Hen 05

136 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 1 3 men 05
3HAHUH

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136 11




YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O IPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTU4yecKoro ananusa, 10 kimacc/

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA

MaremaTuka: anredpa 1 Hayajaa MaTeMaTUYECKOro aHajan3a, reoMeTpusi. Anredpa u Hauajia MaTEMaTUYECKOTO aHaIK3a.
VYrayonéuusiii ypoBens : 10 kimacc : camocTosTeNbHbIE M KOHTPOJbHBIC paboThl / A. I'. Mep3nsk, B. b. [Tonouckuid,

E. M. PabunoBuu, M. C. Sxup. — M. : Benrana-I'pad, 2020.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU HUHTEPHET

Htpp//edu.1lseptember.ru
WWW.scool.edu.ru
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