


MHNOACHUTEJIBHASA 3AIITMCKA

VYueOHbIll Kypc «AusreOpa W Hayala MaTeMaTHYECKOTO aHANIM3a» SBIAETCS OIHUM U3
Hanboyiee 3HAYMMBIX B MPOTpaMMe CpPEAHEro OO0IIero oOpa3oBaHUs, MOCKOIBKY, C OIHOU
CTOPOHBI, OH O00€CIeYNBAaeT HHCTPYMEHTAIBbHYIO 0a3zy Ui HW3yYeHHUs BCEX €CTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYToil CTOpPOHBI, (POPMUPYET JIOTUYECKOE M aOCTPAKTHOE MBILIUICHUE
oOyyaromuxcss Ha ypOBHE, HEOOXOIUMOM Il OCBOCHHMS HMH(OPMATHKH, OOIIECTBO3HAHMA,
UCTOPUHU, CIOBECHOCTH U JPYIHMX JUCUUIUIMH. B pamkax pgaHHOro ywyeOHOro Kypca
oOyJaromuecsi OBJIQJICBAIOT YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas
(hopMynupyeT CBOM IOCTHXKEHUSI B MaTeMaTU4YECKOM popme.

VYueOHbIi Kypc anreOpbl M HayaJl MaTeMaTHYECKOTO aHalIW3a 3aKJIaJbIBA€T OCHOBY IS
YCIICHIHOTO OBJAJICHUS 3aKOHAMU (DU3MKH, XHMHH, OWOJIOTUHM, TOHMMAHUS OCHOBHBIX
TEHJIEHIMA Pa3BUTUS DKOHOMHKH M OOIIECTBEHHOH >KHM3HH, IMO3BOJSET OPHEHTHPOBATHCS B
COBPEMEHHBIX HU(POBBIX U KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO MCIIOJIb30BaTh WX IS
nanpHeimero oOpa3oBaHUS W B TOBCEJHEBHOM KH3HM. B TO ke BpeMs OBJajeHHUe
aOCTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKIHUSAMH ajareOpbl 1 MaTeMaTHUECKOro aHaJIN3a
pa3BUBaeT yMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBATh
YTBEP>KACHUSI C MOMOIIBI0 UHAYKIIMH U PacCy AaTh NeAyKTUBHO, HCIOIb30BaTh 0000IIeHUE U
KOHKpETH3aIUlo, a0CTparupoBaHUE M aHAJIOTHIO, (OPMUPYET KpPEaTMBHOE M KPUTHUYECKOE
MBIIIICHHE.

B xonme m3ydeHus yueOHOTO Kypca «AnreOpa W Hayaja MaTeMaTHUECKOTO AaHaIH3a)»
oOydaromuecss MOJy4YaloT HOBBIM ONBIT pEIIEHUs MPHUKIAIHBIX 3a]ad, CaMOCTOSTEIbHOIO
MOCTPOCHUS MAaTEMaTHUYECKUX MOJIENe peallbHbIX CUTYyallud, WHTEPHpPETaluyd MOTyUYeHHBIX
pelIeHHi, 3HAKOMSATCS ¢ MPUMEPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MaTEMAaTUIECKIMU OTKPBITUSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0nanaeT 3HAYUTEIbHBIM BOCHUTATEIBHBIM ITOTEHIIMAJIOM, KOTOPBIH
peanu3yeTcsi Kak uepe3 ydeOHbId Marepuall, CHOcOOCTBYIOUINIT (OPMUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUs, TaK M 4epe3 cHeuuduky ydueOHOH  JeATeNbHOCTH, TpeOyromen
NPOJOJDKUTEIBHON  KOHIIGHTPALlMM  BHHUMAHUS, CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 TIOJY4YCHHBIN pe3yJIbTaT.

B ocHoBe meroauku oOydeHHsl anreOpe M HadajgaM MaTeMaTHYeCKOro aHalu3a JIeKHUT
JeSITeIbHOCTHBIM MPUHIUI 00y4EHUs.

B cTpykType yueOHoro Kypca « Anredpa v Hadajia MaTeMaTHUYE€CKOTO aHATN3a» BBIJCICHBI
CIIEAYIOUINE COAEPIKATEIbHO-METOMUECKre JTHHUN: «YHucrma W BBIYHCICHUD», «DYHKIUU H
rpadukmn», « YpaBHEHHUs U HEpaBeHCTBay», «Havana MatemaTnueckoro aHann3a», « MHOeCTBa U
Joruka». Bce OCHOBHBIE cCONlEp)KATEIbHO-METOANYECKHE JMHUU HM3y4yaloTCsl Ha MPOTSHKEHUH
NIBYX JIeT 0Oy4YeHHs Ha ypOBHE CPEIHEro OOIIero oOpa3oBaHMs, €CTECTBEHHO JOMOIHSSA IPYT
Jpyra W TIOCTENIEHHO HACHIIIasCh HOBBIMH TEeMaMH W pa3aeiamu. [laHHBIA y4eOHBIA Kypc
SBIIIETCS. HWHTETpaTHBHBIM, TMOCKOJIBKY OOBEAMHAET B ce0e CcoJep)KaHue HECKOJIbKHX
MaTeMaTHYECKUX TUCLHUIUIMH, TaKUX Kak ajreOpa, TPUTOHOMETpUs, MaTeMaTHUYeCKH aHalu3,
TEOpHsI MHOXECTB, MaTeMaTHyeckas Joruka u jpyrue. I[lo mepe Toro kak oOydaromruecs
OBJI/ICBAlOT BCE OoJiee MIUPOKUM MaTEMaTHUECKHUM amlapaTroM, Yy HHUX IOCIeI0BaTEIHLHO
(dbopMupyeTcss M COBEpIICHCTBYETCS yMEHHE CTPOUTh MaTEeMaTHYECKyI0 MOJENb pealbHOU
CUTYyalluH, NMPUMEHATh 3HAHMS, MOJTYYEHHBbIE NpPU HM3YYEHHH Y4eOHOro Kypca, Ul pEeLIeHHUs
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CaMOCTOSITENIbHO C(POPMYJIMPOBAHHONW MaTEeMaTHYECKOH 3ajaud, a 3aTeM HHTEPHpPETHpPOBATH
CBOM OTBET.

CopepxarenpHo-MeTOAMYECKass  JMHUA  «Yucna W BBIUMCIGHMSD  3aBEpIIaeT
(opMHUpOBaHHE HABBIKOB MCIIOJIb30BaHMS JAECHCTBUTEIBHBIX UYHUCEN, KOTOpPOE ObUIO HAayaTo Ha
YPOBHE OCHOBHOTO o0miero odpasoBanusi. Ha ypoBHe cpenHero oOiero obpazoBaHus ocoboe
BHUMaHHE yjaessieTcss (OpMHUPOBAHUIO HABBIKOB PAIlMOHAILHBIX BBIYMCICHUH, BKIIOYAIOMIUX B
ce0sl MCIOJIb30BaHME PA3TUYHBIX (OPM 3aMUCH YHUCIIA, YMEHHUE JeNaTh MPUKHUJIKY, BBITOJIHATH
npuOIMKEHHBIE BHIYMCIIEHUS, OLIEHUBATh YUCIOBBIE BBIPAXKEHUS, pab0TaTh ¢ MaTeMaTUYECKUMHU
KOHCTAaHTaMU. 3HAKOMbIE OOYYaIOLIMMCS MHOXKECTBA HATYPaJbHBIX, IEJIbIX, pallMOHAIbHBIX U
JEHCTBUTENBHBIX YUCEN JONOJHAIOTCA MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaoMm u3 3Tux
MHO’KECTB pacCMaTpUBAIOTCS CBOWCTBEHHBIE €My clieln(UUecKre 3a/1a4u U Olepaluu: JeIeHne
HAlleJI0, ONEepUPOBaHME OCTaTKaMM Ha MHOMKECTBE LEJIBIX YHCeN, O0co0ble CBOICTBa
pPaLMOHATIBHBIX M UPPALMOHAIBHBIX YHUCEN, apu(MeTHUecKue omeparuy, a TakkKe H3BICUeHHUE
KOpPHS  HaTypaJbHOM CTENEHM Ha MHOXKECTBE KOMIUIEKCHBIX uucell. braromaps
[OCIEZIOBATEIbHOMY  PAacCIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAaKOMCTBY C
BO3MOXHOCTSIMM UX MPUMEHEHUS AJIS PELICHUs PA3JIMYHbIX 3a7a4 (POpMUPYETCs IPECTABICHHUE
0 €IMHCTBE MaTEMATUKH KaK HAyKH U €€ POJIM B IIOCTPOEHUHU MOJENIEH PEAIBHOTO MHUPA, IIUPOKO
UCTIONB3YIOTCS 0000IIEHHE U KOHKPETH3AIIHS.

JIuaust «YpaBHEHMsI U HEPABEHCTBA» PEAU3YETCs] HAa MPOTSIKEHUH BCEro OOyuyeHHUs Ha
YpOBHE cpegHero oomiero oOpa3oBaHuUs, IOCKOJIbKY B KaxkaoM paszene IIporpamMmel
NPEIyCMOTPEHO pelIeHHe COOTBETCTBYIONIMX 3ajad. B pesynbpTare oOyuaromuecss OBIIAJEBAIOT
pPa3IMYHBIMM  METOJAMH DPELIEHUS pPAlMOHAIbHBIX, HPPALMOHAIBHBIX, [OKA3aTElbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHM, HEPAaBEHCTB U CUCTEM, a TaKXKe 3aj]ad,
colepkalux napaMmerpsl. llomydeHHble yMEHHMS IIMPOKO MCIONB3YIOTCS IPU HMCCIEAOBAHUN
(YHKIMH ¢ TOMOILBIO TPOU3BOIHOM, IPU PEILICHUH NMPHUKIAIHBIX 3a/1a4 U 3a/1a4 Ha HaXO0XKJCHHUE
HauOOJIBIINX U HAMMEHBIIUX 3HaueHul (yHkimu. [laHHas comeprkarenbHasi TUHHUS BKIIOYAET B
cebs1 Takke (GOpMHpPOBaHHWE YMEHHUH BBINONHATH Pacu€Tel MO (GopmynaM, Mpeodpa3zoBaHUs
pPalMOHAIBHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUH, & TAK)KE BBIPAKCHUI,
coJepkalx creneHd M Jorapudmel. briarogaps u3yueHuro anreOpanyeckoro marepuana
NOPOMCXOOUT JANbHEHIee pPa3BUTHE AITOPUTMUYECKOrO UM aOCTPAKTHOTO  MBIIIJICHHUS
oOyuaromuxcs, GOPMHUPYIOTCS HABBIKM JIEAYKTUBHBIX PACCyKICHHUH, pabOTHI ¢ CHMBOJILHBIMU
(hopMamMu, peCcTaBICHUs 3aKOHOMEPHOCTEH M 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraer 3pQeKTUBHbIE HHCTPYMEHTHI JJIs1 peICHHsI MPAKTUUECKUX U €CTECTBEHHO-
HAYy4HBIX 3aJa4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK A3bIKa HAyKH.

ConepxatenpHo-MeToan4eckast TUHUS «DYHKIUU U TpaQuKH» TECHO NEepeIuieTaeTcs ¢
OpYyrMMH  JIMHMSIMM ~ y4eOHOro  Kypca, IIOCKOJIbKY B  KaKOM-TO  CMbIcIe  3a4aéT
IIOCIEA0BATENbHOCT ~ M3YyYEHHs  Marepuana. [I3yuyeHue  CTENEHHOH, IO0Ka3aTeIbHOW,
JOrapu(pMHUUECKON M TPUTOHOMETPUUECKUX (DYHKIM, UX CBOMCTB M rpadMKOB, UCIIOIb30BaHUE
GyHKIMHA JUIs pelieHus 3afad W3 JIPYrux Y4eOHBIX MPEIMETOB U PEaJbHON >KU3HH TECHO
CBS3aHO KaK C MaTéMaTHYECKUM aHAJIU30M, TaK U C pPellIeHuEeM ypaBHEHUHN U HepaBeHCTB. llpu
9TOM OoJsiblIO€ BHUMAaHUE YyJenseTcss (OpMUPOBAHMIO YMEHHsI BbIpaxarb (HopMyJamMu
3aBUCUMOCTH MEXIY Pa3IUYHbIMU BEIMYMHAMHU, UCCIEIOBATh MOJyYeHHbIE (PYHKLUHU, CTPOUTD
ux rpaduku. Marepuan 3TOH coAepKaTelbHON JIMHUM HaleJIeH Ha pa3BUTHE YMEHHHA U
HAaBBIKOB, MO3BOJIAIOIIMX BBIPAYKaTh 3aBUCUMOCTU MEXKIY BEIMYMHAMHU B PA3IUYHONU (opMe:
AQHAJTMTUYECKON, TpadudecKkod U CcIOBeCHOH. Ero w3ydeHne CrnocoOCTBYET pa3BUTHIO



QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIICHHIO W KOHKPETU3AIHH,
HCITOJIb30BAHUIO AaHAJIOTUH.

ConepxatenpHasi muHUS «Hadana mareMaTHuecKoro aHain3ay TO3BOJISIET CYIIECTBEHHO
pacIIMpUTh KPYT KaKk MaTeMaTUYeCKUX, TaK M MPUKIAJAHBIX 337a4, JOCTYMHBIX 00YyYaronumcs,
TaK KaK y HHUX IMOSIBJISIETCSI BO3SMOXHOCTb CTPOUTH I'paUKU CIOXKHBIX (PYHKIUH, ONpeaensiTh ux
HanOOJbIIME M HAUMEHBIIINE 3HAUEHUS, BEIYUCIATh TUIOMAan Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. J[laHHas copaepkaTenbHas JHMHUS OTKPHIBACT HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJEeNe peajabHBbIX CHUTyaluid, IO3BOJISET
HAXOJIUTh HAWIyuyllee pelIeHHe B NPHUKIAJHBIX, B TOM YHCJIE COLUAIBbHO-IKOHOMHUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOTO aHalIHM3a CIIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTO, (POPMATBHO-IIOTUYECKOTO W KPEaTUBHOTO MBINIICHHS, (OPMHUPOBAHUIO YMEHHN
pacrno3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE U UCKyccTBe. OOyyaromnuecs
Y3HAIOT O BBIJAIOIIUXCS PE3yJIbTaTax, MOJYUYEHHBIX B XO/1€ PA3BUTUS MATEMAaTUKU KaK HAayKH, U
00 UX aBTOpax.

ConepxaTenpHO-MeToAn4YecKast JHHUS «MHOXKECTBAa H JIOTHKa» BKIIOYaeT B ce0s
9JIEMEHThl TEOPUM MHOXKECTB M MAaTeMaTU4YeCKOW JIOTUKH. TeopeTHKO-MHOXKECTBEHHbIE
NpeCTaBICHNs] MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMAaTUKU W IpejularaloT Hambosee
YHHUBEPCAIbHBIN $I3bIK, OOBENMHSIOMMN BCE pa3fenbl MaTeMAaTUKU U €€ TNPHIOKEHHH, OHH
CBSI3BIBAIOT pa3HbIe MAaTeMaTHUECKUE TUCIUILIMHBI H UX MPHIIOKEHHS B euHOe 11eoe. [loatomy
BaXXHO JIaTh BO3MOXXHOCTh OOyYalolleMycs IOHUMaTh TEOPETHKO-MHOKECTBEHHBIN SI3bIK
COBPEMEHHOW MaTeMaTHUKH U HCIOJNb30BaTh €ro Ui BBIPAXKEHUS CBOUX MbIciei. Jpyrum
Ba)XHBIM MPU3HAKOM MaTEMAaTUKU KaK HAyKW CIelyeT MPU3HATh CBOMCTBEHHYIO €l CTpOrocTh
O00OCHOBaHMH W CJIEIOBAaHWE OMNPENEICHHBIM TPaBHJIAM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaT€MaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHUIO JIOTHUYECKOIO
MBIIUICHUS. 00YYaloOUINXCs, MO3BOJISIET UM CTPOUTH CBOU PACCYXKACHHS Ha OCHOBE JIOTHUECKHX
paBuiI, GOPMUPYET HABBIKM KPUTHUYECKOTO MBIIIICHHS.

B yueOHOM Kypce «Anrebpa W Hayasia MaTEeMAaTHYECKOTO aHAIN3a» TPUCYTCTBYIOT
OCHOBbl ~ MaT€MaTH4YEeCKOro  MOJEIUPOBAaHUS, KOTOpble  IMpPU3BaHbl  CIHOCOOCTBOBATH
(OopMUPOBAHHMIO HABBIKOB IOCTPOCHHUS MOJIENEH pEeaNbHBIX CUTYyallMid, WCCIEIOBAaHUS 3THUX
MoOJIeNiell C TOMOIIbIO ammapara anreOpbl M MaTeMaTH4eCKOTOo aHajlu3a, WHTEepHpeTauu
NOJYYECHHBIX PE3yJbTaToB. Takue 3aJaHusl BIUIETEHBI B KaXJIbIM M3 pa3JelioB IPOTPAMMBL,
MTOCKOJIBKY BECh MaTepHall ydeOHOro Kypca IMIMPOKO UCTIONB3YETCS TSl PEIICHUs TIPUKITATHBIX
3amady. Ilpu pemeHun peanbHBIX MPaKTUYECKHX 3adad  oOydwaromuecs pa3BUBAIOT
HaOJI0/1aTeIbHOCTh, YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOJIB30BAThH
aHaJIOTHIO, 0000IaTh M KOHKPETH3HPOBATh MpodsiemMy. JlearenbHOCTh M0 (OPMHPOBAHUIO
HaBBIKOB PEIICHUS MPHUKIIAIHBIX 33/1a4 OPTaHU3YETCsl B TIPOIECCe M3YUYCHHUS BCEX TEM y4eOHOTO
Kypca «Anredpa 1 Hayaia MaTeMaTHUYECKOTrO aHAIIU3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hayajna MaTeMaTHYECKOTO aHAIN3a» OTBOJUTCS
272 gaca: B 10 xmacce — 136 yacoB (4 uaca B Henmenmo), B 11 kmacce — 136 ygacoB (4 yaca B
HEJIEIIO).



COILEPKAHUE OBYYEHMUSA
10 KJIACC

Yucsa v BbIYUCTCHUSA

Pannonaneupie yncna. OObIKHOBEHHbIE U JCCSATHUYHBIE APOOU, MPOIEHTHI, OECKOHEUHBIE
nepuoanueckue n1podu. [Ipumenenue qpobdeii u MpOICHTOB ISl PEIICHUS TPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTpACiEH 3HAHUW U PealIbHOW KU3HU.

JevictButenpHble uncia. ParnyoHanbHble W HUppaMOHANbHBIE 4Yncia. ApudmeTndeckue
ONepalMy C JEUCTBUTEIbHBIMU 4YHCIaMUA. MOJyJib JAEMCTBUTENBHOIO YHUCIIA U €r0 CBOMCTBA.
[IpubnmxE€HHbIE BBIUMCICHMS, TpaBUiIa OKPYTJIEHUS, TNPUKHIKA M OILEHKAa pe3yibTara
BBIYMCIICHHM.

Crenensb ¢ nenbiM nokasareneMm. bunom HeroTona. Vcnonb3oBanue noaxonsuieil popmsl
3alUCH IEUCTBUTENBHBIX YHCEII JUISl PEIIEHUs MPAKTUUECKUX 3a/1a4 U IIPEICTABICHMS IAHHbIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENEHH U €ro CBOICTBA.

Crenenb C palMOHAIBHBIM TOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
IIOKAa3aTeJIeM.

Jlorapudm uuncna. Coiictsa norapudma. JlecaiTHaHbBIC U HATYPAIbHBIE JTOTaPU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YUCJIOBOT0 apryMeHTa. APKCHHYC, apKKOCHHYC U
APKTAHT€HC YUCIOBOTO apryMEHTA.

YpaBHeHHsI 1 HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-ClIe1CcTBUSA. HepaBeHCTBO, pellieHre HEpaBeHCTBaA.

OCHOBHBIE METO/Ibl PELICHUS LIEIbIX U JPOOHO-PALlMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEPEMEHHOM. JleleHue MHOrodjeHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgduuuentamu. Teopema Buera.

[Ipeo6pa3oBaHust YUCIIOBBIX BBIPAXKEHUM, COIEPIKALIUX CTEIEHU U KOPHH.

UppanmonansHple  ypaBHeHUs. OCHOBHBIE METOJbl  pPELICHUS  HUPpPalMOHAIBbHBIX
ypaBHEHUH.

IlokazarenbHble ypaBHEHUA. OCHOBHBIE METOABI PELIEHUS I0KA3aTEIbHBIX YPaBHEHUI.

[IpeobpazoBaHne BBIpaKEHHA, COACPIKALIIX JIOTAPU(MBI.

Jlorapupmuueckne ypaBHeHHs. OCHOBHBIE METOIBI pEIICHUS JIOrapu(MUUECKHUX
ypaBHEHUH.

OcHoBHBIE TpuUroHoMmerpuyeckue Qopmyinbl. [IpeobpazoBaHue TPUTOHOMETPUUYECKHX
BBIPAKCHMI. PellleHre TpPUroHOMETpUYECKUX YPAaBHEHUM.

Pemienne cucrem NMHENMHBIX ypaBHEHUH. Marpuiua CHCTEMBl JMHEHHBIX YPaBHEHHM.
Omnpenenurens MaTpUlbl 2X2, €ro IeOMETPUUYECKUIl CMBICI U CBOWCTBA, BBIYHCIEHUE €r0
3HAUEHUs, IPUMEHEHHE OIPENEIUTENS Ul PEILIEHUS CUCTEMBI JIMHEWHBIX YpaBHEHU. Pemenne
IPUKJIAAHBIX 33/1a4 C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YpaBHEHMI. MccienoBanne nocTpoeHHOM
MOJIEJIN C TOMOILBIO MaTPHIl U OIIPEAEINUTENEH.



[TocTpoeHre MareMaTUYECKUX MOJEIECH PEAlbHOM CUTyallMu C IOMOUIBIO YPaBHEHUU U
HepaBeHCTB. [IpuMeHeHMe ypaBHEHHMH M HEpPAaBEHCTB K DPEIICHUI0 MAaTeMaTHYECKUX 3aJad U
3a/1a4 U3 pa3IMYHbIX 00J1acTell HayKU U peaabHON KU3HU.

DYyHKUMH U TPAaPUKHU

OyHKMs, crnocoObl 3anaHus (yHKuuMu. B3anmuHo oOpatnblie ¢ysHkiuu. Kommosunus
dbyukamii. ['paduk yHKIMU. DaemMeHTapHbIe TpeoOpa3oBaHus rpad@UKoB GyHKIIHA.

OO6nactp ornpeneneHuss 1 MHOXecTBO 3HaueHui ¢yHkuuu. Hynu ¢ynkuuu. [IpomexyTku
3HaKoNoCcTossHCTBA. YETHBIe M Heu€THhle QyHKuMHU. llepmonmueckue ¢ynkumu. [TpomexyTku
MOHOTOHHOCTH (pyHKUIMH. MakcUMyMbl U MUHUMYMbI QyHkuuu. HaunOonblnee 1 HauMeHbIlee
3Ha4eHUs1 QYHKLHU HA IPOMEKYTKE.

JluneitHast, KBaipaTUYHAasA U JPOOHO-THHENHHasT GYHKIUU. DJIeMEHTapHOe UCCIIEI0BaHUE U
MOCTPOCHHUE UX TPa(UKOB.

Crenennas (QyHKLIMSA C HaTypaJbHbIM M LEdbIM IoKa3zarenem. E€ cBoiicTBa u rpaduk.
CroiicTBa M rpaduK KOpHS N-OM CTENEHW Kak (PYHKIIMHW OOpAaTHOW CTENEHHW C HaTypaJlbHBIM
IIOKa3aTEJIEM.

[Noka3zaTtenpHast U norapupmMuueckas QyHKIUH, UX CBOHCTBA U rpaduku. Mcnons3oBaHue
rpaduKoB QYHKIUH IS peIIeHUs ypaBHEHHH.

Tpuronomerpuueckass OKpPYKHOCTb, OINpENEIEHUE TPUTOHOMETPUUYECKUX (PYHKLUH
YHCIIOBOTO apryMeHTa.

@OyHKIMOHAIBHBIE 3aBUCUMOCTH B peaJIbHBIX IpoIieccax U siBIeHUsIX. [ paguku peanbHbIX
3aBUCHMOCTEH.

Ha4vana MaTeMaTH4eCKOro aHAJIN3a

IlocimenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs ITOCIIEA0BATEILbHOCTEH. MeTo1 MaTeMaTHIECKOM
MHAYKIMA. MOHOTOHHBIE M OTIPaHUYEHHBIC IIOCIIENOBATEIBLHOCTU. VCTOpHA BO3HUKHOBEHUS
MaTEeMaTHYeCKOro aHaJIn3a Kak aHajln3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass ©  reomMeTpuyeckas — Inporpeccud. beckoHeuyHO — yObIBaroras
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO yOBbIBAIOLIEH MeOMETPUUECKON MPOTPECCHUM.
JIuHEeWHBII M AKCHOHEHUHAIBbHBIM pocT. Yucao e. @Dopmysia CIOXKHBIX MPOLIEHTOB.
Hcnonp30BaHuE NPOTPECCUM VISl PELICHHS PEANIBHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepoiBHble (yHKIMM M HUX cBoWcTBa. ToukM paspbiBa. ACHMITOTHI TI'padUKOB
¢ynkuuid. CBoiicTBa (PyHKIMIT HENPEepBIBHBIX Ha OTpe3Ke. MeToJ MHTEPBAJIOB IS PEUICHHUS
HepaBeHCTB. [IpuMeHeHre CBONCTB HeMpepbIBHBIX (DYHKUUMN AJIs peleHus 3a1ay.

IlepBas u BTOpas npousBoaHble pyHKIUU. OnpeaeseHne, reOMeTpUIeCKUil 1 PU3NUECKUit
CMBICJI IPOU3BOIHON. YpaBHEHUE KacaTelabHOH K rpaduky QyHKIUH.

[IpousBoaHbIe dneMeHTapHbIX GyHKUUN. [Ipon3BoaHAs CyMMBI, TPOU3BENEHHS, YACTHOTO
Y KOMIO3ULIUU QYHKIUH.

MHoOKkecTBa U JIOTHKA

MHOXeCTBO, Oomnepany HajJ, MHOKECTBAMU M WX CBOWcCTBa. J{marpammel Ditiepa—BeHHa.
[IpumMeHeHrne TEeOPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis OINMCAaHUs PEeajbHbIX MPOLECCOB U
SIBIICHUH, TIPU PELICHUH 33/1a4 U3 APYTUX YUEOHBIX PEIMETOB.
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Onpenenenne, TeopeMa, CBOWCTBO  MaTEMaTHYECKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCWIIHHBIC YPABHEHUSI.

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YIJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaIaHCKOro BOCIMTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLMU  OOydaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 4YJICHa POCCHUHCKOTO OOIIECTBA, MPEICTABIEHUE O MAaTEMaTUYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SBJIECHUH, HpOLEAYyp TIpaxkJIaHCKOro oOIecTBa
(BBIOODBI, ONMPOCHI U JPYroe), yMEHHE B3aUMOJEHCTBOBATh C COLMAIBHBIMM MHCTUTYTaMH B
COOTBETCTBUM € UX (QYHKIMSIMHU U Ha3HAUCHUEM;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUNCKOMN IPa’kJaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOLUIOMY U
HACTOALIEMY POCCUHCKOM MaTe€MaTHKH, LIECHHOCTHOE OTHOIIEHUE K JOCTHKEHHUSAM POCCHUCKHX
MaTEMaTUKOB M POCCUHCKON MAaTeMaTUYECKOM MIKOJIBI, HUCIIOJIB30BAHUE ATHX JOCTH)KEHHUH B
JPYTUX HayKax, TEXHOJIOTUSX, cepax IKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

OCO3HaHME  JyXOBHBIX  LIEHHOCTEM  pPOCCHHCKOro  Hapoaa, C(HOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOrO MOBEACHHUS, CBA3aHHOIO C MPAaKTUYECKUM IIPUMEHEHHUEM
JOCTUKEHUM HAayKH U AESITEIbHOCTHIO YYEHOIO, OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHHUE
YCTOMYUBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

JCTETHUYECKOE  OTHOLIEHWE K  MHUpPY, BKIIOYas  3CTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pELICHUH, pacCyXICHHH, BOCHPUUMYHUBOCTh K
MaTeMaTHYECKUM acleKTaM Pa3IMYHbIX BUI0B UCKYCCTBA;

5) ¢pu3nUecKoOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTh YMEHUS IPUMEHATh MaTeMaTHYECKHE 3HAHUS B HHTepecax 3/J0pOBOTO
U Oe3omacHOro oOpasza »XU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pOBBIO (310pOBOE
nUTaHue, cOAIAaHCUPOBAHHBIN PEKUM 3aHATHH M OTHbIXA, peryysipHas (pu3nuecKasi akTUBHOCTH ),
(u3nyecKoe COBEPIIEHCTBOBAHUE MPU 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIBHOM 1€ATEIHHOCTHIO;

6) TPy10BOIr0 BOCIIMTAHMS

TOTOBHOCTb K TPYZY, OCO3HaHHE IIEHHOCTU TPYAOJIIO0MS, HHTEPEC K Pa3IUuuHbIM chepam
npo¢eCCHOHATBLHON JeSITeTbHOCTH, CBSI3aHHBIM C MaTEMAaTUKON M €€ NMPHIOKEHUSIMH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBIOOp Oymymieil npodeccun W peann3oBBIBATH COOCTBEHHBIC
KU3HEHHbIC IIJIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MAaTeMaTHMYECKOMY OOpa30BaHHUIO MU
caM000pa30BaHUIO Ha MPOTSHKEHUU BCEH )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
IPAKTUYECKUX 3a7a4 MaTEMaTUYECKON HAIpaBIECHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

C(OPMHUPOBAHHOCTb 3KOJOIMUYECKOW KYyJbTYpbl, IOHMMAHUE BIMSIHHUA COLUAJIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHE

7



r7100aNbHOTO  XapakTepa  JKOJOTMYECKMX  MpoOJieM, OpHEHTalMs Ha  [PUMEHEHHe
MaTeMaTHYeCKUX 3HAHWUU Ui PelIeHHs 3a/1ad B OOJACTH OKpY’Karoliel Cpelbl, TUIAHUPOBaHHE
MIOCTYIKOB U OLIEHKH WX BO3MOYKHBIX MOCJEICTBUMN I OKPYXKAIOIIEeH cpeibl;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAyKU M OOILECTBEHHOM NPAaKTUKH, IOHMMaHHE MAaTeMaTHYECKOW HAayKH Kak cgepsl
4eJI0BEUYECKON JEATENBHOCTH, ITAllOB €€ pa3BUTUS U 3HAYMMOCTH JUIsl Pa3BUTHs LIMBWIN3ALNH,
OBJIaJICHUE SI3bIKOM MaTEMAaTHKH U MaTEMaTUYECKOU KyJIbTYpOU KaK CPEACTBOM MO3HAHUS MHUpa,
TOTOBHOCTb OCYIIECTBIISATH MPOEKTHYIO U UCCIIEI0BATENIbCKYIO ACSITEbHOCTh MHANBHUIYAIbHO U
B IpyTIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

BBISBJISITH M XAapaKTEPU30BaTh CYILIECTBEHHBbIE INPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHSATHH, OTHOWICHWH MEXAYy TOHATHAMH, (OpPMYyIHMpOBaTH OMpEACTCHUS  TOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHbIM NpHU3HAK KiIacCU(UKALKUK, OCHOBAHUA IJsi 0000uIeHus u
CpaBHEHHUS, KPUTEPUU TPOBOJMMOIO aHAJIN3A;

BOCTIPUHUMATh, (HOPMYJIHPOBATh U MPEOOpPa30BHIBATH CYKIEHUS: YTBEPAUTEIbHBIE U
OTpULaTENIbHbIE, EMHUYHBIC, YACTHBIE U 00OIIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpeuHs B (akrax,
JMaHHBIX, HAOMIOACHHWSIX U  YTBEPXKICHUSX, TMpeasiaraTb KPUTEPUU JUIS  BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeJIaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKIIOUeHU N, YMO3AKIIOUCHHUI 110 aHAJIOTHH;

POBOJUTH CAMOCTOATEIBHO JI0KA3aTeIhCTBA MAaTEMATHUYECKUX YTBEPKACHUU (IpsIMbIE U
OT MPOTUBHOIO), BBICTPAWBATh APryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHHS H BHIBOJIBI;

BbIOMpaTh crnoco0 pemieHus y4eOHOM 3agaun (CpaBHMBAaThb HECKOJIBKO BapHaHTOB
pelieHusi, BbIOMpaTh HauOolee MOIXOIAMIMA € Y4ETOM CaMOCTOSITENIBHO BBIJEICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarelbcKue AeiicTBHA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIICIOBATEIbCKHI HHCTPYMEHT MO3HAHUSI, ()OPMYIIUPOBAThH
BOMPOCHI, (UKCUPYIOIIUE MPOTUBOpEYHEe, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(hopMUpOBaTh TUNOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIIMIO, MHEHHUE;

IPOBOJUTH CAMOCTOSITEJILHO — CIUTAHUPOBAHHBIN  DKCIEPUMEHT, HCCICIOBAHHE  I10
YCTaHOBJICHHMIO OCOOCHHOCTEH MAaTeMaTH4YeCKOro OOBEKTa, SBJCHHS, IMPOLECCA, BBISBICHHIO
3aBUCHUMOCTEN MEXy 00bEKTaMH, SIBJICHHUSIMH, ITPOLIECCAMU;

CaMOCTOATEIILHO (HOPMYJIUPOBATh OOOOIICHUS U BBIBOJIBI [0 PE3yJIbTaTaM IMPOBEAEHHOIO
HaOJIFOIEHUS, UCCIICIOBAHMSI, OLCHUBATH JOCTOBEPHOCTh MOJIyYEHHBIX PE3YJIbTaTOB, BBIBOJOB U
000011IeHMI;



IIPOTrHO3HUPOBATH BO3MOXKHOC PA3BUTHUC IIPOLCCCA, a TAKIKC BbIABUT'dATb MPCAIIOJIOKCHUA O
€T0 pa3sBUTHUU B HOBBIX YCJIOBHAX.

Paborta ¢ undopmanmeii:

BBISBIIATH JE€PUINUTHI MHPOPMALIUK, JaHHBIX, HEOOXOIUMBIX JJIi OTBETAa HAa BONPOC U IS
pelLIeHus 3aauH;

BBIOMpAaTh HMHPOPMALMIO W3 HMCTOYHUKOB PA3JIMYHBIX THIIOB, AaHAJH3UPOBATb,
CUCTEMATU3UpPOBaTh W MHTEPHPETUPOBATh HMHPOPMAIMIO pPa3IMYHbIX BHAOB U  (GopM
IIPEJICTaBIICHHUS,

CTPYKTYpUpOBaTh  HMH(OpMAIMIO, MPEACTaBIATh €€ B  pasluuHbIX  (opmax,
WLTIOCTPUPOBATH IpadUuecKy;

OLICHMBATh HAJA&KHOCTh HMHPOPMALMU IO CaMOCTOATENbHO  C(HOPMYIMPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE yHUBEpPcaIbHbIE yueOHbIE 1eiicCTBHA

Oo0menue:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXKIEHHS B COOTBETCTBHU C YCJIOBUSMH M IEISIMHU
oOIIeHus!, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOKO TOYKY 3PEHHSI B YCTHBIX M IHChMEHHBIX
TCKCTAaX, JMdaBaTb TMOJACHCHUA II0 XOAY PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOHy‘-IeHHBII\/'I
pe3ybTar;

B X0JI¢ OOCYXXJIEHHUS 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, TPOOJIEMBI,
pemaeMoi 3a/1auM, BBICKA3bIBaTh WJICH, HAIICJICHHBIC HAa MOKMCK PEIICHUS, COMOCTABISATh CBOM
CYXJICHUS C CYXICHUSMHU JPYTUX YYaCTHHUKOB JMANOra, OOHapyXKUBaTh Pa3in4yhe M CXOJCTBO
MIO3UIINH, B KOPPEKTHOH (hopMe GOpMyIIMPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

NPEACTaBIATh PE3YJIbTaThl PEIICHUsS 3aJaud, JKCIEPUMEHTa, HCCICAOBAHUS, IPOCKTa,
CaMOCTOSITENILHO  BBIOMpaTh ¢GopMar BBICTYIUICHHS C Y4YETOM 3aJad IPE3CHTAlUH U
0COOEHHOCTEH ayTUTOPHH.

PerynsiTuBHbIC YHUBEpCAJIbHbIE y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3a/laud, BBIOMpATh CIIOCOO peleHHs ¢ y4ETOM
UMEIOIMNXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEW, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHaHThI pELIeHUH ¢ y4ETOM HOBOM MH(OpMALIUU.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEIEKT:

BJIaJICTh HAaBBIKAMU I103HABATEIbHON peQUIEeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, WX PE3YJbTaTOB, BIJAJETh CIHOCOOAMHM CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIEcca U pe3ysbTaTa pEeIIeHNs MaTEMAaTHYECKON 3a1a4H;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PEUICHMM 3a/Jayd, BHOCHUTH
KOPPEKTHUBHI B JEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAaHHBIX, HalJIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3ysibTara LEAM M YCIOBHUSM, OOBICHATh MPUYUHBI
JOCTMDKEHUSI WM HEJOCTH)KEHHsI pe3yJbTaTOB JEATEIbHOCTH, HAXOAMTh OLIMOKY, aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.



CoBMecTHas1 1eSITeIbHOCTD:

MOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIMBHYyaJbHON pabOTHI MpHU
pemeHNn y4YeOHBIX 3aJa4, MPUHAMATh I[eJIb COBMECTHOH JIESTENFHOCTH, TUIAHUPOBAThH
OpraHM3alUI0 COBMECTHOM pPabOTHI, paclpenessaTh BUABI padoT, JOroBapHBATHCS, OOCYXIATh
npoliecc M pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIIOACH;

y4acTBOBaTh B TPYMIIOBBIX (opmax paboTsl (00CyxkIeHHs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMbI» ¥ HHBIE), BBIOJIHATH CBOI YacTh pabOTHl M KOOPJMHHPOBATH CBOW JCUCTBUS C
IpYTUMH 4WIEHAMHM KOMAHJBI, OIICHMBATh KAadyeCTBO CBOETO BKJIaJa B OOMIMH HPOIYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUS.

HNPEIMETHBIE PE3YJIBTATbBI

K konny obyuenus B 10 kiacce oOydarmuics MOMYYUT CIEAYIOUIUE IPEAMETHBIC
pe3yNbTaThl IO OTICIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO Kypca «Anredpa u Hadaida
MaTEMaTHICCKOTO aHAITH3a»:

Yucaa v BLIYUCIECHUS

CBOOOJHO ONEpPHPOBAThH MOHATUSMU: PAlMOHAILHOE YUCIIO, OECKOHEUHAsl TIepUOANYECKast
npo0Ob, TPOICHTHI, UPPAIMOHATBFHOE YHMCIO, MHOXKECTBA PAIMOHANBHBIX U JIEHCTBUTEIBHBIX
YHUCeJl, MOZYJIb ICCTBUTEIBHOTO YUCTIA;

MPUMEHSTDH IPOOU U MPOIEHTHI JIsl PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 PA3IMIHBIX OTpacieit
3HAHUW U pEeAIbHOU JKU3HH;

NPUMEHATh TPUOMKEHHBIC BBIYUCIICHUS, TMPaBWIA OKPYTJCHUS, MPUKUAKY M OIICHKY
pe3yJibTaTa BIYMCICHHIM;

CBOOOJIHO ONEPHPOBATH TOHATHEM: CTEMEHb C LEJbIM ITOKa3aTesieM, HCIO0JIb30BaTh
HNOIXOIAIIYI0 (HOpMYy 3amUCH JIEHCTBUTENBHBIX YHCEN AJS PeUIeHHs MPaKTUYeCKUX 3aaady U
MpeACTaBICHUS JaHHBIX;

CBOOOHO ONEPUPOBATH MOHATHEM: apU(PMETHIECKUN KOPEHb HATYPAIBHON CTEIICHU;

CBOOOJTHO OTIEpUPOBAThH MOHATHEM: CTEIIEHB C PAIIMOHAILHBIM MTOKA3aTelIeM;

CBOOOZHO OMEpUPOBATH MOHATHAMH: JorapudM 4Yucia, ACCITHUYHBIE U HATypajbHbIC
J0rapuQMmsl;

CBOOOJHO ONEpPUPOBATH MOHITHSIMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHTEHC YHCIOBOTO
apryMEHTa;

ONEPUPOBATH MOHITUSAMU: APKCUHYC, APKKOCHUHYC M apKTAHT€HC YHUCIIOBOTO apryMEHTa.

YPaBHeHI/Iﬂ U HEPABCHCTBA:

CBOOOJHO  ONepupoBaTh  HOHATHSAMM:  TOXKIECTBO, ypaBHEHHME,  HEPAaBEHCTBO,
PaBHOCHUIILHBIE YPABHEHHUS U YPAaBHEHUA-CIICACTBUS, PABHOCWIBHBIC HEPABEHCTBA,

NPUMEHSTh Pa3IMYHBIE METOJBl PEIICHHS PAlMOHATIBHBIX W JAPOOHO-PAIIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB;

CBOOOJHO ONEpUpPOBaTh MOHATHSMHU: MHOTOYIEH OT OJHOW NEPEeMEHHON, MHOI'OWIEH C
HenpiMi KO3 QUIMEeHTaMH, KOPHM MHOTOYICHA, INPUMEHATh JeJeHHEe MHOrowIeHa Ha
MHOT'OYJICH C OCTaTKOM, TeopeMy be3y u reopemy Buera nis pemenus 3anad;

CBOOOZHO ONEpUpoBaThb MOHATUAMU: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpulia,
OINpeNIeIUTeNIb MATPULbl 2 X 2 W €ro reoOMeTPUYECKMH CMBICI, HCIOJIb30BaTh CBOMICTBA
ornpenenuTens 2 X 2 Juisd BBIYUCIEHUS €ro 3HaueHUs], IPUMEHATh ONpPEIeIUTEeNN A PEeLIeHUs
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CUCTEMBI JIMHEWHBIX YpaBHEHHMH, MOJEIMPOBATh PEAJIbHBbIE CUTYallUH C IMOMOULIBIO CHUCTEMBI
JUHEWHBIX YpPaBHEHWH, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C TOMOULIbIO MAaTpUll U
oTpeeNuTeNel, THTepIPETUPOBATh MOYYSHHBIN pe3yibTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMHU JUIsl TPpe0Opa30BaHUs BEIPaKEHUI,

BBIMOJIHATh ~ MPEe0Opa3oBaHUsl YHMCIOBBIX  BBIPAKEHHMH, COAEp)KAIIMX CTENEHH C
palMOHaIbHBIM [IOKA3aTENEM;

WCIIOJIb30BaTh  CBOWMCTBAa JiorapuMoB JUIsl  MpeoOpa3oBaHUs  JIOrapu(pMUUYECKUX
BBIPAXKEHUI;

CBOOOJHO  ONEpPUPOBaTH  MOHATUAMHU:  HMPpPALMOHANbHbIE,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PEIICHHUS C IMOMOIIbI0 PABHOCHIIBHBIX MEPEX0/I0B
WJIM OCYULIECTBIISISI IPOBEPKY KOPHEH;

IPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyiasl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBOOOJTHO OIEPUPOBATH MOHATHEM: TPUTOHOMETPHUECKOE YypaBHEHHE, IPHUMEHSTh
Heo0XouMble (POPMYJIBI JIJIs1 PELIECHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICJIUPOBaTh pEaJbHble CUTYallud Ha s3bIKE anreOpbl, COCTaBJIATh BBIPAKECHMUS,
YPaBHEHHs, HEPABEHCTBA 10 YCIOBUIO 3aJa4M, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIH C
MCII0JIb30BAHUEM alllapaTa ajreopsol.

DOYyHKUUM U TPaPUKH:

CBOOOJHO OMEpPUPOBATh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3alaHHs (YHKLIUH, B3aUMHO
oOpatHble (QYHKIUHM, KOMIO3UIMS (yHKIMA, rpaduk (YHKIHH, BBIIONHATH 3JEMEHTapHBIC
npeoOpa3zoBanus rpaduKoB PyHKITUH;

CBOOOIHO OIEpUPOBATh MOHATHAMHU: O0JACTh ONpEACTICHUS W MHOXKECTBO 3HAYCHUU
¢GbyHKIMU, HYIH QYHKIUH, TIPOMEXKYTKU 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMU: YETHBIE W HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKIMH, TPOMEXYTKM MOHOTOHHOCTH (DyHKIHH, MAaKCUMyMbl W MHHHMYMBI (QYHKIWH,
HanOoIblIee 1 HAaMMEHbIIee 3HaUCHNE (PYHKIIMN Ha TIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH TMOHATHAMHU: CTENEHHass (YHKIHMS C HATypaJbHBIM U LEJIBIM
nokasaresieM, rpaduk CTENeHHOH (YHKIMM C HaTypaJbHBIM W LEJNBIM IOKa3areieM, rpaduk
KOpHS N-0i CTETIeH! KaK (YHKIIUU OOpaTHOM CTENEHH C HATypaIbHBIM MTOKa3aTeleM;

OIIEpUpPOBATh TOHATUSMH: JIMHEWHas, KBaJpaTW4Has M JAPOOHO-THHEHHas QyHKIHH,
BBINOJIHATH 3JIEMEHTapHOE UCCIIEI0BAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: ITOKa3aTellbHas M Jorapupmuueckas (QyHKIHUH, HX
CBOICTBA M TpadMKH, HCIIOIB30BATh UX TpadUKH JIJIsl pEIICHHs YpaBHEHHIA,

CBOOOZHO ONEPHPOBATH MOHATUSMH: TPUTOHOMETPHYECKAs OKPY>KHOCTh, OIpEIesICHHE
TPUTOHOMETPUUYECKUX (PYHKIUN YHUCIOBOTO apryMEeHTa;

UCTIONb30BaTh Tpaduku (QYyHKIMHA A7 MCCIETOBAaHMS TPOIECCOB M 3aBUCHUMOCTEH MpHU
peIIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX MPEIMETOB M PEANBbHOW JKU3HH, BBIpAXaTh (HopMylamu
3aBUCHMOCTH MEX]y BEIMUNHAMU;

Hauana MmaTeMaTH4eCKOr0 aHAJIHA3A:
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CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apupMeTHUYEeCKass U TeOMeTpHUYecKasl MPOrpeccus,
O0eckOHEeUHO yObIBarollasi reOMETpUUecKasi MPorpeccus, JIMHEHHBIM U 3KCIIOHEHIUAIBHBIN pOCT,
(hopMyra CI0KHBIX POIIEHTOB, UMETh MPEICTABIICHHE O KOHCTAHTE,

UCIIOJIb30BaTh MPOTPECCHM I PELICHUs PealbHbIX 337a4 NPUKIAJHOTO XapaKTepa;

CBOOOJHO  ONEpUpOBaTh  MOHATHSAMM:  IOCJIEIOBATENHOCTh, CHOCOOBI  3a/IaHUS
NI0CJIEI0BATEIbHOCTEH, MOHOTOHHBIE I OTPAaHMYEHHBIE TTOCIIEI0BATEIEHOCTH, IIOHUMATh OCHOBBI
3apOXKJCHNS MaTeMaTHYECKOTO aHAJIN3a KaK aHaN3a 0ECKOHEYHO MaJlbIX;

CBOOOJIHO ONEPHPOBATH MOHATUSAMH: HENpEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
(GyHKIMH, aCHMOTOTHI Tpaduka GyHKIUY;

CBOOOJHO OIEpPHPOBATH MOHATHEM: (DYHKIHS, HENpepbIBHAas Ha OTpE3Ke, MPHUMEHSTh
CBOWCTBA HETIPEPBHIBHBIX (YHKIUH TS PEIICHHS 33124,

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: IIepBas M BTOpas HPOM3BOJHBIE (DYHKIMH,
KacaTesbHast K rpaduky QpyHKIUY,

BBIYUCIISATH TPOU3BOJHBIC CYMMBI, INPOU3BEIEHHS, YaCTHOTO W KOMIIO3UIMH JBYX
(GyHKIMH, 3HATh IPOU3BOIHBIC JIEMEHTAPHBIX (PYHKIINH;

UCIIO0JIb30BaTh NT€OMETPUUYECKUH U (PU3UUECKUI CMBICIT IPOU3BOJHOM JUIsl pellieHHs 3a1ay.

MHoOKecTBA U JIOTHKA:

cBOOOJIHO ONIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpallui HaJl MHOXKECTBAMU;

UCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN alapar AJIs ONKUCAaHUs PEabHBIX IPOLECCOB
Y SIBIICHU, TIPU PEIICHUH 3a/1a4 U3 JPYTUX yu4eOHBIX MPEIMETOB;

CcBOOOJHO ONEpUPOBaTh IOHATHSAMM: OIpPEICICHHE, TEOpEMa, YpPaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4eCKOro OOBEKTa, JO0Ka3aTelbCTBO, PABHOCWIBHBIE YpPaBHEHHA U
HEPaBEHCTBA.
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TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No Koaun4yecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM KounTpoJn (undposbie)
n/ | MporpamMmmabl Beero HbIC oOpa3oBaTe/ibHbIE
1 padoThbI pecypcebl
MHO0XeCTBO 1€CTBUTEIIbHBIX
qricesl. MHOTOYJICHBI.
PanmonanbeHble ypaBHEHUS U 24 1
HepaBeHCTBa. CHCTEMBI THHEHHBIX
ypaBHEHUNU .
Oynkuuu u rpadukn. CteneHHas 12 1 1. Orxpsithii .
GYHKIHS C LIeTbIM MTOKa3aTeleM OaHK 3a/1aHHit
ApudmeTnueckuii KopeHb N-0ii 110
crenenu. MppaunonanbHbie 15 1 MaTeMaTHUKE
YPaBHCHH www.fipi.ru
[Toka3aTensHas QyHKIUSL. 10 1 . ®enepanbHbI
IToka3aTenbHbIe ypaBHEHUS LEHTP
Jlorapudmudeckast GyHKIuS. 18 1 TECTHPOBAHHS
Jlorapudmuueckue ypaBHEeHUs WWW.rustest.r
TpHUTrOHOMETPUYECKUE BBIPAKCHHS 29 1 u
U YpaBHCHUS =
. bubnuoteka
IlocnenoBarenbHOCTH U
10 1 I[TOK
porpeccuun
HenpepriBable GhyHKITUN. 20 1
[TIpouzBoaHas
[ToBTOpeHwue, 0600mEeHNE, 5 )
cHUCTEeMaTH3aIus 3HAaHU I
OBULHIEE KOJIMYECTBO YACOB 136 10

1O MPOT'PAMME
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http://www.fipi.ru/
http://www.rustest.ru/
http://www.rustest.ru/

INOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaunyecTBo JaTa nzyyeHus
0
B TeMa ypoka 4acoB
n/n yp
Bcero ILnan dakr

[[MHOX€eCTBO, onepariu Ha/l

1 . 1 03.09.2024
MHOKECTBAMHU U UX CBOMCTBA

2 Juarpammsl Diinepa-Benna 1 03.09.2024
[IpumeneHnue TeopeTuKo-

3 MHOKECTBEHHOTO arapara JJjisi PEIICHHS 1 04.09.2024
3aJa4
Parmmonanesasle yncia. OOBIKHOBEHHBIE U

4 JIECSITUYHBIC IPOOH, ITPOIICHTHI, 1 04.09.2024
OCCKOHEYHBIC MTEPUONMUECKUE TPOOH
Panmonansusie ynciaa. OOBIKHOBEHHBIE U

5) JeCATUYHBIE IpOOU, TPOLICHTHI, 1 10.09.2024
OCCKOHEUYHBIC TIEPHOANYSCKHE APOOH
[IpuMmenenne apoOeil U MPOIEHTOB I

6 P P pott A 1 10.09.2024
peIIeHUs TPUKIATHBIX 33724
[Ipumenenne apoOeit 1 NPOLEHTOB I

7 P P POTICHTOB X 1 11.09.2024
pEIICHUS TPUKIAIHBIX 33729

elicTBUTENbHbBIC YUcia. ParimoHalLHEBIE

8 A t 1 11.09.2024
U UpparroHaIbHBIC YHCIIa
ApudmMerndyeckre orepanuu ¢

9 puch patt 1 17.09.2024
IEHCTBUTEILHBIMU YUCIIAMHA
Monayns TeHCTBUTEIFHOTO YHCIIa U €T0

10 YD A 1 17.09.2024
CBOICTBA
[TpuOn>xEHHBIE BBIYMCIICHUS, IPABUIIA

11 OKpYIJICHUS, IPUKUJIKA U OLIEHKa 1 18.09.2024
pe3yJibTaTa BBIYMCICHUI
OCHOBHBIE METOJIBI PEIICHUS LENbIX U

12 NpOoOHO-pallMOHATIBHBIX YPAaBHEHUHN U 1 18.09.2024

HEpPABEHCTB
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13

OCHOBHBIE METOJIbI PEIICHUS LEITbIX U
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB

24.09.2024

14

OcCHOBHBIE MCTOJbI pCHICHUA LCJIbIX U
IpOoOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB

24.09.2024

15

MHorowieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOUYJIEHA HA MHOTOUIEH C
octaTtkoM. Teopema besy

25.09.2024

16

MHoOTOo4JICHBI € TIETTBIMH
koadunmentamu. Teopema Bueta

25.09.2024

17

Pemenne cucreM JTUHENHBIX ypaBHEHUN

01.10.2024

18

Pemenue cucreM JIMHENHBIX ypaBHEHUN

01.10.2024

19

Matpuiia CUCTeMBI JIMHSHHBIX
ypaBHeHUI. OnpenennuTesib MaTPUIbI
2X2, ero reOMETPHYECKUI CMBICIT U
CBOWCTBA; BEIYUCIIEHHE €TI0 3HAYEHHUS

02.10.2024

20

OnpenenuTens MaTPULBI 2X2, eTo
T€OMETPUYECKHUI CMBICIT U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

02.10.2024

21

IIpumMeHeHue onpenenuTens s
peLIeHus] CUCTEMBI JINHEWHBIX YPAaBHEHUM

08.10.2024

22

Pemenne npukiaaHbIX 3aa4 ¢ TOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

08.10.2024

23

Pemenne nmpukiagHeIX 3a/1a4 ¢ IOMOIIBIO
CHCTEMBI JINHEVHBIX YPAaBHEHUI

09.10.2024

24

Kontponbnas padora Nel mo teme:
"PannoHanbHble ypaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHEUHBIX
ypaBHeHHI"

09.10.2024

25

@OyHKIMSA, CIIOCOObI 3a1aHUs (PYHKIUH.
B3aumuo obpaTHble QyHKIUH.
Kommnozumms GpyHKImii

15.10.2024

26

I'padux pyHkmu. DnemMeHTapHBIC
npeoOpa3zoBanus rpadukoB GpyHKINH

15.10.2024

27

OO6nacTh onpeaeneHus: 1 MHOXKECTBO
3HaueHni Qynkuuu. Hynu ¢pyHkimm.
[TpomesxyTKH 3HaK MOCTOSIHCTBA

16.10.2024

28

YérHble 1 HEUETHBIC (DYHKIIUH.
[epuonnveckue ¢pynkmmu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

16.10.2024
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MakcuMyMbl 1 MUHUMYMBbI (DYHKIIHH.

29 Hawnbonpiree n HaMMeHbIIIee 3HAUCHUE 22.10.2024
(GYHKIIMH Ha IPOMEKYTKE

30 HHHevﬁHa;I, KBaJpaTuyHas u JpoOHO- 99 10.2024
nuHenHas QyHKIIN

31 DneMeHTapHOe UCCIEeI0BAaHUE U ) 93.11.2024
MoCTpoeHUe TPadUKOB ATUX QYHKIUH

39 DJIEeMEHTapHOE UCCIIEIOBAHUE U ) 93.11.2024
MOCTpoeHne TPaPuKOB ATUX PYHKITUN

33 CreneHb C IENIBIM IToKazaresieM. bruHoM 05.11.2024
HeroTona

34 CTeneHsb ¢ 1eNbIM Mokas3aTeiaeM. bunom 05.11.2024
HrrotoHa
CrenenHast QyHKIUS C HAaTypaIbHBIM U

35 LIeJIbIM TToKa3aresieM. E€ cBolicTBa u 06.11.2024
rpaduk
Konrtponsnas padora Ne2 mo teme:

36 "Crenennas ¢pyHkius. E€ cBolicTBa 06.11.2024
rpaduk"

37 ApudmeTnaeckuii j(OpCHB HATypaJbHOMN 12.11.2024
CTEIIEHU U €r0 CBOMCTBA

38 Apudmernaeckuit j(OpeHB HaTypaJIbHON 12.11.2024
CTEIICHU U €TI0 CBOICTBA

39 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA, 13.11.2024
COJICPIKANTUX CTETICHU U KOPHH

40 [TpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHUIA, 13.11.2024
COJIepIKaIINX CTENCHU U KOPHH

41 [IpeoOpazoBaHus YUCIOBBIX BHIPAKEHUH, 10.11.2024
COJIepIKaIUX CTCTICHH U KOPHU
Uppannonanbueie ypaBHeHHs. OCHOBHBIC

42 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX 19.11.2024
YpaBHEHUU
UppatmonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIICHHS HpPALlMOHAIBHBIX 20.11.2024
YpaBHEHUI
Hppanuronanshbeie ypaBHeHUS. OCHOBHBIC

44 METO/Ibl PELIECHUS UPPALMOHAIBHBIX 20.11.2024
ypaBHEHUNU

45 PaBHOCHITBHBIE TIEPEXO/IBI B IzeHIeHI/II/I 96.11.2024
HUPPALMOHATILHBIX YPaBHEHUN

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELICHUU 26.11.2024
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VUPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCUIBHEIE Nepexoabl B pCIICHUN

47 - 27.11.2024
UPpaAIMOHATIFHBIX YPaBHEHUI

48 PaBHOCHIIbHBIE TTEpEXOBI B [36HI€HI/II/I 97 11.2024
UpPpALMOHATIBHBIX YPaBHEHHI
CaoiicTBa u rpaduk KOpHs N-0i CTENEHU

49 Kak (PyHKIIMH OOpaTHOM CTETEeHHU C 03.12.2024
HaTypaJIbHBIM TTOKa3aTesieM
CgoiicTBa u rpaduk KOpHs N-0if cTeneHn

50 KaK (YHKIIMH OOpaTHOW CTEIICHH C 03.12.2024
HaTypaJIbHBIM TTOKa3aTesieM
KoHnTtponbHas pabora Ne3 o teme:

51 "CaolicTBa u rpaduK KOpHs N-oi 04.12.2024
crenenu. MppauroHnanbHble ypaBHEHHS "

59 CTG"HCHBUC palroHaIbHBIM IIOKa3aTeIeM 04.12.2024
u e€ CBOMCTBA

53 CTE::.HCHBVC palMoHaIbHBIM IMOKa3aTeIeM 10.12.2024
u e€ CBOMCTBa

54 CTe"l'IeHBVC paIrroHaIbHBIM TTOKa3aTeIeM 10.12.2024
u e€ CBOMCTBa

55 [ToxazarenbHast pyHKLMS, €€ CBOWCTBA U 11.12.2024
rpaduk
Hcnonb3oBanue rpaduka GyHKIMA 15

56 . 11.12.2024
pelIeHHs ypaBHCHUN

57 Hcnons3oBanue rpabe/IKa byHKIUU 1715 17.12.2024
pellieHus: ypaBHEHU
[TokazaTenpHbIe ypaBHEeHUsI. OCHOBHBIE

58 METO/IbI PEIICHHS TTOKa3aTeIbHBIX 17.12.2024
ypaBHEHUH
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHHS TTOKa3aTeIbHbIX 18.12.2024
YpaBHEHUU
[TokazarenbHble ypaBHEHUSI. OCHOBHBIE

60 METO/IbI PEIICHHUS TTOKA3aTEIbHBIX 18.12.2024
YpaBHEHUI
KoHnTtponbhas pabora Ne4 o teme:

61 "IToka3zaTenbHast QyHKIIHSL. 24.12.2024
IToxazarenbHblE ypaBHEHUS"

62 Jlorapudwm guciia. CBoiicTBa Jiorapudpma 24.12.2024

63 Jlorapudm umncna. CoiicTBa Jorapudpma 25.12.2024

64 Jlorapudm uucmna. CoiicTsa jJorapudpma 25.12.2024
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65 JlecsiTuuHble U HAaTypalbHbIE JIOTapU(PMBI 14.01.2025

66 JlecsaTruHbIe U HATYpaJIbHBIE IOTaPUPMBI 14.01.2025

67 [IpeoOpazoBaHme BRIpAKEHUH, 15.01.2025
CoJIepKaIIux Jorapudmpl

68 [TpeoOpa3oBanue BBIPAKEHHIA, 15.01.2025
CoJepKaIIuX JOTapr(pMbI

69 [IpeoOpa3oBaHue BbIpaXeHHH, 91.01.2025
coJieprKalux Jorapudmol

70 HorflpmbMquCKaﬂ ¢byHKU, €€ 91.01.2025
CBOMCTBA U rpaduK

71 HOI‘flpI/I(bMI/I‘{eCKaSI byHKIMSA, €€ 99 01.2025
CBOIiCTBa 1 rpaduk

79 Hcnons3oBanue rpav(bm(a byHKIUT 1715 99 01.2025
pellieHus: ypaBHEHU !

73 Hcnons3oBanne rpaii)m(a GyHKIUY 1715 98.01.2025
peIIeHUsT ypaBHEHUH
Jlorapugmuueckue ypaBHEHHUs.

74 OCHOBHBIE METO/IbI PEIICHUS 28.01.2025
norapupMUUECKUX YpaBHESHUI
Jlorapudmuueckue ypaBHEHUS.

75 OCHOBHBIE METO/IbI PELLICHHUS 29.01.2025
norapupMUUECKUX YpaBHEHUI
Jlorapudmuueckue ypaBHEHUS.

76 OCHOBHBIE METOJIBI PEIICHUS 29.01.2025
norapupMUUECKUX YpaBHEHUI

77 PaBHOCHITBHBIE TIEPEXOIBI B prIeHI/II/I 04.02.2025
norapupMUUECKUX YpaBHESHUI

78 PaBHOCHITBHBIE TIEPEXO/IBI B prHeHI/II/I 04.02.2025
norapuMHUUECKUX YpaBHEHUI
Kontponbnast pabota Ne5 mo teme:

79 "Jlorapudmuueckas GyHKIIHS. 05.02.2025
Jlorapugmuueckue ypaBHeHHs"

80 CuHyC, KOCHHYC, TAHTCHC U KOTAHT€HC 05.02.2025
YHUCIJIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT€HC U KOTAHT€HC 11.02.2025
YHCIOBOTO apryMeHTa

89 ApKCUHYC, apKKOCUHYC U apKTaHTE€HC 11.02.2025
YHCIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHTEHC 12.02.2025

YUCJIOBOTO apryMeHTa
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Tpuronomerpuueckas OKpyKHOCTBb,

84 OIpe/ieICHNEe TPUTOHOMETPHYECKHX 12.02.2025
(GyHKIMA YUCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

85 OIIpeIeNIEHNE TPUTOHOMETPHUECKUX 18.02.2025
(GyHKIHIA YUCTIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE 18.02.2025
bopmybl

g7 OCHOBHBIE TPUTOHOMETPUYECKHUE 19.02.2025
bopmybI

88 OCHOBHBIE TPUTOHOMETPHUYECKHE 19.02.2025
(bopMyb

89 OCHOBHBIE TPUTOHOMETPUYECKHE 25 02.2025
bopmybl

90 Hpeo6pa30uBaHHe TPUTOHOMETPUYECKUX 25 02.2025
BBIPAKEHUI

g1 | TMpeobpasosaHue TPHrOHOMETpHUECKUX 26.02.2025
BBIPAKCHUH

gp | peobpasomanie TpuronoMeTpuIecKnX 26.02.2025
BBIPAKEHUN

93 | !peobpasosatite TpHrOHOMETpHYECKIX 04.03.2025
BBIPAKEHUI

94 Pemenune ’prFOHOMCTpPI‘IGCKHX 04.03.2025
yYpaBHEHUH

95 Pemenne ”prl"OHOMGTpI/I‘IGCKHX 05.03.2025
ypaBHEHUIl

9 Penrenne TPHFOHOMGTPH%CKHX 05.03.2025
ypaBHEHUI

97 Pemenne TPHTOHOMCETPHHCCKHX 11.03.2025
yYpaBHEHHH

03 Pemenne ”EpI/Il"OHOMeTpI/I‘leCKI/IX 11.03.2025
ypaBHEHUIl

99 Pemenue TPHFOHOMCTPH%CKHX 12.03.2025
ypaBHEHUI

100 Pemenue TPHFOHOMGTPH‘ICCKHX 12.03.2025
YpaBHEHHH
KoHnTtponbhas pabora Neb o teme:

101 "TpuUroHoMeTpu4eCcKre BbIpasKEeHHs U 18.03.2025
TPUTOHOMETPUYECKUE ypaBHEHUS"

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS 18.03.2025

rocienoBarelbHoCcTe. MeTon
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MaTeMaTHIECKOHN HHAYKIOHUA

MOHOTOHHBIE U OTpaHUYCHHBIC

103 nocieaoBareabHoCTU. Mctopus aHanusza 19.03.2025
OECKOHEYHO MaJbIX

104 Apudmerrdeckas mporpeccus 19.03.2025

105 ['eomeTpryeckas mporpeccus 01.04.2025

106 beckoneuHo yObIBaromas 01.04.2025
reoMeTpUyYecKast Iporpeccust

107 Cymma 6€CKOH6:-IHO yObIBaroweit 02.04.2025
reOMETPUUYECKON MPOTrpeccHu

108 JIMHENHBIN U DKCIOHEHIUAJIBHBIN POCT. 02.04.2025
Yucno e. DopmMyia CJI0KHBIX MPOLEHTOB

109 JInHEeMHBIN 1 SKCTIOHEHITMAIBHBIN POCT. 08.04.2025
Yucno e. Dopmyra cI0KHBIX TPOIEHTOB
Hcnonp3oBanue nporpeccuu s

110 pelIeHHs peaabHBIX 3a1a4d MPUKIaTHOTO 08.04.2025
Xapakrepa

111 'IfOHTpOHBHaSI pabota Ne7 mo teme: ) 09.04.2025

[TocnenoBaTeIbHOCTH U IPOTPECCHH

112 HenpepriBHble HYyHKIIUU U UX CBOWCTBA 09.04.2025

113 Touka pilSpHBa. ACHUMITOTHI TpapKOB 15.04.2025
byHKIMA

114 CaotiicTBa ()yHKIIUI HEPEPHIBHBIX Ha 15.04.2025
oTpe3Ke

115 CaoiicTBa (D)yHKIUI HEPEPHIBHBIX HA 16.04.2025
OTpe3Ke

116 MeToa HHTEpPBAJIOB /ISl pEIICHUS 16.04.2025
HEPaBEHCTB

117 MeToa HHTEpBAJIOB JJIs pEIICHUs 99 04.2025
HEPaBEHCTB

118 MeTtoa MHTEpBAIOB ISl pEIICHUS 99 04.2025
HEPABEHCTB

119 HpI/IMerHI/Ie CBOMCTB HETIPEPHIBHBIX 93.04.2025
GyHKIUH 115 peleHust 3a1a4

120 HpHMeHVeHHe CBOICTB HETIPEPHIBHBIX 93.04.2025
GYHKIUH 1S peleHust 3a1a4

121 [lepBas u BTOpas npou3BOAHBIC (HYHKIIH 29.04.2025

122 Onpeneneﬂnf:, TreOMETPUYECKUI CMBICIT 99.04.2025
IPOM3BOTHON

123 Onpenenenne, GU3NIESCKUA CMBICT 30.04.2025
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IIPOU3BOJHOU

VYpaBHeHHe KacaTelIbHOU K TpauKy

124 1 30.04.2025
byHKIIUU

125 YpaBHeHHUE KacaTebHOW K TpapuKy 1 06.05.2025
byHKIMHA

126 [Tpon3BoIHBIC NIEMEHTAPHBIX (PYHKIUH 06.05.2025

127 [TpousBoHBIC AJIEMEHTAPHBIX (PYHKINN 07.05.2025

128 [Tpou3BoHAS CYMMBI, HpOI/ISBCI[eI:II/IH, 1 07.05.2025
YaCTHOTO ¥ KOMITO3HMIIMH (DYHKITAH

129 [TpousBogHAs CYMMBI, HpOI/ISBe,[[eI;II/IH, 1 13.05.2025
YaCTHOTO M KOMITO3UIIUU (DyHKITUI

130 [Tpou3BoHAs CyMMBI, HpOHSBCHteHﬂ, 1 13.05.2025
YaCTHOTO U KOMITO3UIIMH (hyHKITHIA

131 'I'<OHTp0JII>HaSI 1?'a60Ta Ne8 o Teme: 1 14.05.2025

[IpousBoaHas

132 [ToBTOpEHwME, O606H_ICHIiIe," ) 1 14.05.2025
cUCTeMaTH3aIlysl 3HaHui: "Y paBHEHUS

133 [ToBTOpEHME, O606I_HCHI:IG," ) 1 90.05.2025
cucTeMaTH3anus 3HaHui: "OyHKIIH
[ToBTOpenue, 06001ICHNE,

134 CUCTEMAaTH3AIIVsI 3HAHWHA 1 90.05.2025
"IlokazarenabHble U JIOTapU(PMUIECKHE
ypaBHEeHUs"

135 KonTponbnas padora Nel0 (HMtoroast) 1 21.05.2025
[ToBTOpEeHme, 0600IICHNE,

136 CUCTEMATU3ALMs 3HAHUN 1 21.05.2025

OBHIEE KOJIMYECTBO YACOB 110 136

ITPOI'PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHUKA

* Maremaruka. Anrebpa 1 Hadaina MaremaTuaeckoro ananmsa, 10 kimacc/ Mepansik AT,
Homuposckuii [I.A., Ilonskos B.M.; nox penakuueii [Togonsckoro B.E., ObmectBo ¢
OrpaHMYeHHON OTBeTCTBEHHOCThIO M3naTenbckuii nentp « BEHTAHA-I'PA®»; AknimonepHoe

obmiectBo «M3aarenscTBO «lIpocBemenne»

METOJINYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
Ennnas xomnexoms [{OP:

http://school; collection.edu.ru

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

1. OTKpbITHIIA OaHK 3aaHuil M0 MaTemaTike WWW.Fipi.ru
2. ®enepanbHblii HEHTP TECTUPOBaHUS WWW.rustest.ru
3. bubauoreka [IOK

4. Enunas xonnekius LJOP:
http://school; collection.edu.ru
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http://school/
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