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INOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIil kKypc «Anredpa U Hadajga MaTeMaTHUECKOIO aHAJIN3a» SBIIAETCS OJHUM U3
Hanbosiee 3HAUMMBIX B MIPOrpaMMe CpeHero oOmero oopa3oBaHus, MOCKOJIbKY, C OJHOU
CTOPOHBI, OH oO0OecrneuynBaeT MHCTPYMEHTaJIbHYIO 0a3zy Il M3y4yeHUss BceX
€CTECTBEHHOHAYYHBIX KYypCOB, a C JAPYroil CTOpPOHBI, (OPMHpPYET JOrHYecKoe U
abCTpakTHOE MBIIUIEHHE OOYYaloIIMXCsl HAa YPOBHE, HEOOXOAMMOM JJIi OCBOEHUS
uHbOpMaTUKH, OOLIECTBO3SHAHMS, UCTOPUH, CIIOBECHOCTU U JPYTUX AUCHUILINH. B pamkax
JAHHOTO Y4YeOHOro Kypca OOydaroliMecs OBJIQJEBAOT YHUBEPCAIBHBIM  SI3BIKOM
COBPEMEHHOM HayKH, KOTOopasi (OpMyYIHPYET CBOU JOCTIKEHHUS B MaTEMaTHUECKOH opme.

VY4eOHbIil Kypc anre0pbl 1 Hayal MaTeMaTUYeCKOro aHaIM3a 3aKJIaJbIBAET OCHOBY IS
YCIICIIHOTO OBJIAJICHUS] 3aKOHAMU (PU3UKHU, XUMHUHU, OHOJOTMH, MOHUMAHUS OCHOBHBIX
TEHJEHUUN Pa3BUTHsI 3KOHOMUKHU U OOLIECTBEHHOM KU3HU, MTO3BOJISIET OPUEHTUPOBATHCS B
COBPEMEHHBIX LIU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO UCIIOIb30BATh UX AJIs
JanbHeiero o0pa3oBaHuWs U B TMOBCEIHEBHOW >XKM3HU. B TO ke Bpems oOBlajeHue
aOCTpakTHBIMU UM JIOTMYECKU CTPOTMMM KOHCTPYKLUMSMH ajareOpbl M MaTeMaTH4eCKOTro
aHalM3a pa3BUBAE€T YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaThH WCTUHHOCTD,
JIOKa3bIBaTh YTBEPXKACHUS C IIOMOILIBIO MHAYKIMM M PpacCykaaTb JEIyKTHUBHO,
UCII0JI30BaTh 0000IIEHNE U KOHKPETHU3aIUI0, a0CTparupoBaHue U aHAJIOTHIO, (DOPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone u3ydenus yueGHOro kypca «Anredpa U Hayajia MaTeMaTHUYECKOI'O aHaIM3a»
oOyyJarouiyecs: Moy4aroT HOBBIM OMNBIT pEHIeHUs] MPUKIAAHBIX 3a/1ad, CAMOCTOSTEIbHOTO
NIOCTPOEHUS MATEMaTUYECKUX MOJIENIEN pealbHbIX CUTYalluii, HHTEPIPETALIMH ITOTYyYEHHBIX
peuIeHuni, 3HaKOMSITCS ¢ MPUMEpaMU MaTeEMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPO/JIE, HAYKE
Y UCKYCCTBE, C BBIIAOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHAMHU U UX aBTOPaMHU.

VY4eOHbIil Kypc 00s1afjaeT 3HAYUTEIbHBIM BOCIIUTATENbHBIM MOTEHLIUAJIOM, KOTOPBIH
peanu3yeTcs Kak yepe3 yueOHbI MaTepual, CloCOOCTBYIOMIMI (HOPMUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUsS, TaK W Uepe3 crenuuky ydeOHOW JeATENBHOCTH, TpeOyromei
IPOJOJKATEILHON KOHLEHTpPAllMd BHUMAaHUS, CAMOCTOSITENbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJIyYECHHBIN PE3yJIbTAT.

B ocHoBe MeToauku 00yueHus anredpe U HayasamM MaTEMaTUYECKOTO aHaIU3a JICHKUT
JeSITeIbHOCTHBIN MPUHIUI 00yUYESHHUS.

B crpykrype yuebHOro kypca «AnreOpa M Hadaja MaTeMaTUYECKOTO aHaIH3a»
BBIJICJICHBI CIEAYIOIIHNE COEPKATEIbHO-METOANYECKUE TUHUU: «YKClia U BBIYUCICHUS,
«Dynkuuu u rpadukn», «YpaBHEHHs U HepaBeHCTBa», «Hauama maremaTudeckoro
aHanu3a», « MHOXECTBA U JIOTHMKa». Bce OCHOBHBIE CONEPKATENBHO-METOAUYECKUE JIMHUN
U3y4aloTCs Ha MPOTSHKEHUH ABYX JIET 00y4eHUs Ha ypPOBHE CPeIHEro 00I11ero o0pa3oBaHus,
€CTECTBEHHO [OMNOJHAA APYr JApPyra W IIOCTEIIEHHO HAacChIAsCh HOBBIMM TEMaMH U
pasaenamu. JlaHHBINH y4eOHBII KypcC SIBISIETCS MHTETPATUBHBIM, TOCKOJIBKY OOBEIUHSET B
cebe coaepKaHME HECKOJIbKMX MAaTeMaTHYeCKUX MJUCLMIUIMH, TakUX Kak anreOpa,



TPUTOHOMETPHSI, MATEMATHUCCKUN aHAJIN3, TEOPUS MHOXKECTB, MaTEMaTHUECKas JIOTHKA U
apyrue. Ilo mepe Toro kak oOydwaromuecs OBJIAJIEBAIOT BCE Oojiee MIMPOKUAM
MaTeMAaTHYECKUM aIlllapaToM, Y HUX MOCIICIOBATEIbHO (POPMUPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MAaTEMAaTHYCCKYI0 MOJEIb PEaJbHON CUTYaIlMH, TMPUMCHSTH 3HAHWHS,
IOJIydeHHBIC TIPH HW3YYCHHH Yy4YeOHOro Kypca, JUIS PEIICHUS CaMOCTOSITEIHLHO
chOopMyIMPOBAHHOM MAaTEMAaTUYECKOH 3a/1a4M, a 3aTEM UHTEPIPETUPOBATH CBOM OTBET.

CopepxxarenpHo-MeTOIMYeCKass JuHUS «Yucna W BBIYMCIEHUS»  3aBeplIacT
¢dbopMUpOBaHrE HABBIKOB HCIIOJIB30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE ObLIO HaYaTo
Ha YPOBHE OCHOBHOrO oOuiero odpasoanus. Ha ypoBHe cpenHero oOuiero o0pa3oBaHus
ocoboe BHUMaHHE yAeNseTcs (OPMUPOBAHUIO HABBIKOB PAIlMOHAJIBHBIX BBIYHCICHUM,
BKJIFOYAIOLIUX B c€0sl MCIOJIb30BAaHUE Pa3IMUYHBIX (OPM 3alKCU YMCIIa, YMEHHUE JIenaTh
IPUKHUJIKY, BBIIOJHATh NPUOIMKEHHBIE BBIYMCIICHUS, OLEHUBATh YUCIIOBBIE BBIPAXECHMUS,
paboTath C MAaTeMAaTHYECKUMHU KOHCTAHTaMU. 3HAKOMbIE OOYYaloIIMMCS MHOKECTBa
HaTypaJIbHbIX, LEJbIX, pAlMOHAIbHBIX M JCHCTBUTENBHBIX YHCEN JONOJHSAIOTCA
MHO>KECTBOM KOMILJIEKCHBIX YHMCEN. B KaXJa0M M3 3THX MHOXECTB pPacCMATPUBAIOTCS
CBOMCTBEHHbIE €My clielU(PHUUECKUE 3a/1auil U OTIepaliu: JeJIeHUE HalleJ0, ONIEPUPOBAHHE
OCTaTKaMHd Ha MHOXECTBE UEJNbIX YHCEN, OCOOble CBOWCTBA palMOHAIBHBIX U
UppAlMOHAJIbHBIX 4YHCEN, apu(METUUYECKHE Olepaluu, a TaKKe H3BJICUECHUE KOPHS
HaTypaJbHOM  CTEEHM Ha  MHOXECTBE  KOMIUIEKCHBIX  4yuced.  bmaromaps
NIOCJIEOBAaTEIbHOMY PACIIMPEHUI0 Kpyra HCIONb3YEMBIX YHMCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMM HMX TPUMEHEHUS I pEeLICHUS Pa3jIudHbIX 3a7ad  (opMHpYyeTCs
IIPEICTABICHUE O €IMHCTBE MAaT€MATHKU KAaK HAayKH U €€ pOJIM B IOCTPOECHUU MOJEIEH
peabHOr0 MUpa, IUPOKO UCTIOIB3YIOTCS 0000IIIEHNE U KOHKPETU3AIIHS.

JIunus «YpaBHEHUS U HEPABEHCTBA) pPealI3yeTCs Ha MPOTSHKEHUHM BCEro 00y4YeHus Ha
YpOBHE cpeaHero oOuero oOpa3oBaHus, MOCKOJIBKY B KaxaoM pasnene IIporpamMmel
IPEIyCMOTPEHO pELIEHWE COOTBETCTBYIOIIMX 3adady. B pe3ynbrare oOydaroniuecs
OBJIAJICBAIOT PA3IUYHBIMU METOJAMHU PEIICHUS PAlUOHAJIbHBIX, HUPPALMOHAIbHBIX,
MOKa3aTeNIbHbIX, JOrapU(PMUUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U
CHUCTEM, a TaKXe 3aJad, coAepKaumx napaMmerpbl. [lolydeHHbIE YMEHHSI HIMPOKO
UCIIOJIB3YIOTCSl TIPU UCCIAEAOBaHUM (QYHKUUNA C MOMOILIBIO MPOU3BOJHOM, MPHU pPELICHUU
NPUKJIATHBIX 3a7a4 M 33Ja4 Ha HAXO0XKJIECHHWE HAuOOJbIIMX M HAUMEHbIIUX 3HAYCHUU
dbynkuuu. lanHas conepkarenbHas JIMHUAS BKIIOYAET B ce0sl Takke PopMUpOBaHUE YMEHUI
BBITMIOJIHATH pacy€Thl 10 GopMyiaM, IpeoOpa30BaHus pallMOHATIBHBIX, HPPALIMOHATIBHBIX U
TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TakKe BBIPAKEHUH, COAEPXKAIIUX CTENEeHU MU
aorapudmel. biiaronaps nzydeHuro aredpandeckoro Marepuaina mpoucxXoauT JaibHeilee
pa3BUTHE AITOPUTMHUYECKOTO U aOCTPAKTHOTO MBIIUICHUS 00y4arouuxcs, GOpMUPYIOTCS
HaBBbIKU JEAYKTHUBHBIX pacCyKIEHUH, pa0OThl ¢ CUMBOJBHBIMUA (pOpMaMHU, IIPEICTABICHMUS
3aKOHOMEPHOCTEW U 3aBUCUMOCTEN B BHUJI€ PABEHCTB W HEpaBEeHCTB. AnreOpa mpeanaraer
3¢ (eKTUBHBIE THCTPYMEHTHI JJIs1 PELLEHUS IPAKTUYECKUX U €CTECTBEHHO-HAYUHbIX 3a/1a4,
HarjIsaHO JEMOHCTPUPYET CBOM BO3MOXHOCTHU KaK s3bIKa HAYKH.



CopnepxarenbHO-MeToANYECKas TUHUS «DYHKIUHU U IpaUKm» TECHO NEpEeIIeTaeTcs
C JpYrMMH JHHMSIMH Yy4e€0HOrO Kypca, TIOCKOJBKY B KaKOM-TO CMBbICHE 3adaéT
[IOCJIEI0BATEIbHOCT H3Y4YEHHUs] Marepuana. l3ydeHue CTENeHHOH, IOoKa3aTesbHOM,
jgorapu(pMUUECKOl M TPUTOHOMETPUYECKUX (PYHKIMH, WX CBOMCTB M TIpa(UKOB,
UCTIOJIb30BaHUE (PYHKIIUH JJIsl pEIICHUS 3a/1a4 U3 IPYTUX yUeOHBIX MPEAMETOB U peaabHOU
KU3HU TECHO CBSI3aHO KaK C MATEMAaTUYECKUM aHAIM30M, TaK U C PELICHUEM YpaBHEHUH U
HepaBeHCTB. [Ipu aToM Oosbliioe BHUMaHue yaensercs GOpMUPOBAHUIO YMEHUS BBIPAXKATh
(dopMysiaMu 3aBUCUMOCTH MEXIY pPa3IU4YHbIMU BEJIMYMHAMM, MCCIEAOBATH MOJYyYEHHBIE
byHKIIMKM, CTpouTh MX rpaduku. MaTepuan 3TOil colep:KaTelnbHON JHUHUM HAllelieH Ha
pa3BUTHE YMEHUN U HABBIKOB, O3BOJISIONIMX BbIPAXKaTh 3aBUCUMOCTH MEKy BEIMUNHAMU
B pa3NIMYHOM (opMe: aHaNUTHYECKOW, rpaduyeckod | cioBecHOW. Ero wusyueHue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUUECKOIO MBIIUIEHUS, CIOCOOHOCTH K 00OOIIEHUIO U
KOHKpETHU3aIMH, UCTIOJIb30BAHUIO aHAJIOTHIA.

ConmepxarenpHass JnuHMS «Havama  MaremMaTH4ecKoro aHaim3a»  IO3BOJISIET
CYIIECTBEHHO pAaCIIMpUTh KpPyr KakK MaTeMaTHYeCKMX, TaK W IPUKIAJHBIX 3a7ad,
JOCTYIHBIX OOYy4arouuMcsl, TaK KaK y HUX IOSBIIAETCS BO3MOXKHOCTh CTPOUTH I'pauKu
CIIOKHBIX (DYHKIUH, ONpEAENATh UX HauOOJbIINE U HAaUMEHBIINE 3HAUYCHUS, BBIYUCIIATH
wiomwaan Guryp u o0ObEMBI T€J, HAXOAUTh CKOPOCTH M YCKOpPEHHs mporieccoB. /[aHHas
coziepKaTesbHasl JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH NOCTPOEHHUS MaT€MaTHYECKHX
MOJIeJIel pealbHbIX CUTyallui, TO3BOJISET HAXOAUTh HAUTyUIlee PEIICHUE B MPUKIIAIHBIX,
B TOM 4YHUCJIE COLHMAIBHO-D)KOHOMHYECKHX, 3a7adyax. J3HAKOMCTBO C OCHOBaMH
MaTEMaTHYECKOIO aHaJInA3a CIIOCOOCTBYET Pa3BUTHUIO abCTpaKTHOTO,
(OpMaIbHOJIOTMYECKOTO W KPEaTMBHOTO  MBIIICHUS, (OPMHUPOBAHUIO  YMEHHH
pacno3HaBaTh MpPOSIBJICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHKE M HCKYCCTBE.
OOyuaromuecs y3HAaIOT O BBINAIOIIMXCS PE3yJbTaTaX, MOJYYEHHBIX B XOJ€ Pa3BUTHUS
MaTE€MaTUKH KaK HayKH, U 00 UX aBTOpax.

CopepxxarenpHo-MeTOIMYecKasi JMHUS «MHOXeCTBa M JIOTMKa» BKJIIOYAET B cels
DJIEMEHTBl TEOPUM MHOMKECTB M MAaTeMaTUYECKOW JIOTMKHU. TeOopeTHKO-MHOKECTBEHHBIE
Ipe/ICTaBICHUS IPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTEeMAaTUKH U MIpesiaraloT Haubosnee
YHUBEPCAIbHBIN SA3bIK, OOBEAUHSIONMN BCE pa3eibl MAaTEMaTUKU U €€ MPUIIOKEHUN, OHU
CBSA3BIBAIOT Pa3HbIE MAaTEMaTUYECKUE AUCLMIUIMHBI U UX NPWIOKEHUS B €IUHOE LEJIOE.
[TosToMy BaxXHO JaThb BO3MOXHOCTH  OOydYaroIIeMycsi TOHUMAaTh TEOPETUKO-
MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MATEMAaTUKUA U HCIOJIb30BaTh €r0 IS BBIPAXKEHUS
CBOUX MBbICIEH. /[pyruM Ba)KHBIM NPHU3HAKOM MAaT€MATHUKHM KaK HAyKW CIEAYyeT NMPU3HATh
CBOMCTBEHHYIO €M CTpOrocTb OOOCHOBAaHWUW W CIEIOBaHWE ONPEACIEHHBIM IpaBUiIaM
NOCTPOEHUSI JI0KAa3aTEeNbCTB. 3HAKOMCTBO C 3JEMEHTaMHU MaTEMaTUYECKOH JIOTHMKU
CIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIIEHHSI 00y4YaroInXCsl, TO3BOJISET UM CTPOUTH
CBOM PAaCCYXKICHHsSI Ha OCHOBE JOTHUECKHUX MpPaBWUJ, (OPMHUPYET HABBIKM KPUTHUECKOTO
MBIIUICHUS.



B yueb6HOM Kypce «Anredpa u Hayajga MaTEeMaTHYECKOT'O aHalM3a» MPUCYTCTBYIOT
OCHOBBI MaTEMaTHYECKOTO MOJICTUPOBAaHUS, KOTOpPHIE TMPHU3BaHBI CIOCOOCTBOBATH
(GhOpMUPOBAHUIO HABBIKOB IMMOCTPOSHHUS MOJICNICH peaJIbHBIX CUTYAIIMM, UCCIAEAOBAHUS ITHX
MOJIeJIel C MOMOIIBIO amnmapaTra aareOpbl ¥ MaTeMaTHYeCKOro aHajau3a, WHTEPIpETaluu
MOJIYYEHHBIX PE3YyIbTaTOB. Takue 3aaHus BIJIETEHBI B Kbl U3 Pa3/iesioB IPOTrPaMMBI,
MIOCKOJIbKY BECh MaTepuan yd4eOHOro Kypca IIMPOKO MCIOJB3YeTCsS IS pelIeHUs
NPUKIAIHBIX 3anad. [lpu pelleHun peadpbHbIX MPAKTUYECKUX 3ajlad o0ydaroluecs
pa3BUBAIOT HAOJIO/IATEIBHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCITOJIB30BaTh aHAJIOTHIO, 00001aTh U KOHKPETU3UPOBATH MpobiemMy. JlesTeaIpHOCTh Mo
GbOpMHUPOBAHUIO HABLIKOB peEIIeHUsS MPUKIAJHBIX 3ajad OpraHu3yeTcs B Mpoliecce
M3YUYEHHUS BCEX TEM Y4eOHOro Kypca «Ayiredpa u Hauajga MaTeMaTHYECKOI0 aHAIN3ay.

Ha usyuennme ydeOHOTO Kypca «Anredpa M Hadajga MaTEMaTHUYECKOTO aHaIu3ay
oTBoauTCs 272 yaca: B 10 kiacce — 136 yacoB (4 daca B HEZEINIO),



COJAEPXKXAHUME OBYUEHUA
10 KIIACC

Yucia ¥ BbIYMCICHUS

PanmonaneHple  umucna. OOBIKHOBEHHBIE U JECATHYHBIE JIpOOM, IPOLEHTHI,
OeckOHeUHblEe nepuoaudeckue apoou. IIpumenenune apoOeil U MPOLIEHTOB ISl PELICHUS
IPUKJIAJAHBIX 337a4 U3 PAa3JIMYHbIX OTPACIEH 3HAHUWA U PEAIbHON KU3HH.

JlelicTBUTENBHBIE YHCIIA. PannonansHple u VMppalMOHaIbHBIE YKCIIA.
ApudmeTnueckue onepanuu ¢ JeHCTBUTEIbHBIMU YUCIaMU. Moylb 1€CTBUTEIBLHOTO
yucia u ero cBorctsa. [IpnOnmxE€HHbIE BEIUUCIEHUS, TPaBUiIa OKPYTIIEHUS, TPUKUIKA U
OLICHKA pe3yJIbTaTa BEIYMCIICHUMN.

Crenenp ¢ menbIM moka3zareneM. bumanoMm Hproorona. Mcmonp3oBaHue momxomsiiei
(GopMbl 3amucH  JIEHCTBUTENBHBIX YWCEN JJI1 PpEUIeHUs MNPaKTUUYEeCKUX 3aJady U
IIPEACTABIICHUS TAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHpb ¢ palMOHAIBHBIM ITOKA3aTelIeM U €€ CBOMCTBA, CTENEHb C JACUCTBUTEIBHBIM
IIOKA3aTEeIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTuuHble 1 HATYpaJIbHbIE JOTrapU(PMBI.

CuHHYyC, KOCHHYC, TAHT'€HC, KOTAHI€HC YUCJIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHUHYC
Y apKTAHT€HC YHUCIIOBOI'O ApPTyMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxzaecTBa M TOXIECTBEHHbIE MPEOOPa30BaHUS. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCUIIBHBIE ypaBHEHHUs U YpaBHEHUA-CIeACTBUs. HepaBeHCTBO, penieHne HepaBeHCTBA.

OCHOBHBIE METOJbl pEIIEHUsI ULEIbIX W APOOHO-pAalMOHANbHBIX YpPaBHEHUH H
HEPaBEHCTB. MHOTO4JIEHBI OT OJIHOM MEPEMEHHOM. JleJIleHne MHOTOUYJICHAa HA MHOTOYJIEH C
octatkoM. Teopema bezy. MHorouiens! ¢ nenbiMu ko3 dunnenramu. Teopema Buera.

[IpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHUHN, COJIEPXKAIIUX CTENEHU U KOPHHU.

HppaunroHaneHele ypaBHEHHMs. (OCHOBHBIE METOABI PELIEHUS HPPALMOHAIBHBIX
YPaBHEHHUM.

[lokazarenbHble  ypaBHEHHA. (OCHOBHBIE METOABI PELICHHUS IOKA3aTEJIbHBIX
YPaBHCHUM.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOrapru(MBbI.

Jlorapudmuueckre ypaBHeHHs. OCHOBHbIE METOJbl PEIICHUS JOrapu(pMUUYECKUX
YPaBHCHUM.

OcHoBHbIE TpUroHomerpuueckue Gopmyssl. IIlpeodbpazoBaHnue TPUTOHOMETPUUECKUX
BbIpaKeHNH. Pelienue TpuroHoOMeTpuYECKUX YpaBHEHU M.

Pemenne cucreMm JIMHEMHBIX ypaBHEHUN. MaTpuiia CHCTEMBI JINHEMHBIX YPaBHEHUM.
Onpenenurens MaTpuLbl 2X2, ero reOMETPUYECKAN CMBICIT U CBOWCTBA, BBIUMCIECHUE €TO
3HAQYECHUSA, NMPUMEHEHHUE ONPEACIIUTENS Ul PELICHHs] CUCTEMbI JIMHEWHBIX YPaBHEHUM.



Pemenue npukinagHeIX 3a1a4 ¢ IOMOILIBIO CHCTEMBI JIMHENHBIX ypaBHeHUN. MccienoBanue
IIOCTPOEHHOM MOJIENIN C IIOMOLIBIO MAaTPUIL] U ONPEIEIIUTEIIEH.

[locTpoeHne MaTeEMaTUYECKUX MOJEIEN PEATbHON CUTYalluy C IOMOIIBbIO YPaBHEHUN
Y HEpABEHCTB. [ [puMeHeHne ypaBHEHNI U HEPAaBEHCTB K PELICHUIO MATEMATHYECKUX 3a/1a4
W 3a]1a4 U3 PA3JIUYHbIX 00JIaCTe HAYKH U PEabHOU KU3HH.

DyHKIUHN U TPAPUKH

®yHkuus, cnocoOsl 3ananHus QyHkuuu. Bzaumuo oOpaTtHble ¢pyHKimu. Kommnosunus
dbynkmuii. ['paduk pynkunn. dnemeHTapHbie mpeodpa3oBanus rpadukoB QyHKIUHA.

OOnacTh oOmpeneiaeHUss M MHOXECTBO 3HaueHwid ¢QyHkuumu. Hymm QyHkumm.
[IpomMexyTKu 3HAKOMOCTOSTHCTBA. UETHble W HeuéTHble (QyHKUMH. I[lepuoamyeckue
¢ynkuuu. [IpomMexyTk MOHOTOHHOCTH (PYHKIIMU. MakCHMyMbl 1 MUHUMYMBbI ()yHKLIUU.
Haubonbiiee n HarMeHblIee 3HaUeHUs (PYyHKLIUU Ha IPOMEKYTKE.

JluneiiHas, KBaJpaTU4Has U  JpOOHO-IMHEWHAas (QYHKUMU. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPauKOB.

CrenenHas GyHKIMS ¢ HATypallbHBIM U LIETBIM MTOKa3ateneM. E€ cBolicTBa u rpaduk.
CpoiicTBa 1 rpaduk KOpHS N-0M CTENEHU KaK (YHKIIMM OOPaTHOM CTETIEHU C HaTypajIbHbIM
ITOKA3aTEIIEM.

[TokazarenbHast u Jjorapudmuyeckas (QyHKIMHM, HX CBOHCTBA U TIpadukH.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpAaBHEHU.

TpuronomeTpruyeckas OKPY>KHOCTb, ONpPENEIECHUE TPUTOHOMETPUUECKUX (DYHKIIMMA
YUCJIOBOTO apryMEHTa.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B peajbHBIX Mpoleccax U sBieHusX. ['paduku
pEATbHBIX 3aBUCUMOCTEM.

Hauyaja MaTeMaTH4eCKOro aHajn3a

ITocnemoBaTenbHOCTH, CIIOCOOBI  3aJaHMs  IOCJICAOBATCILHOCTEH. Mertopn,
MAaTeMaTHYECKOW HWHIAYKIUUM. MOHOTOHHBIE M OTPAaHMYEHHBIE ITOCIEAOBATEIBLHOCTH.
HcTopusi BO3HUKHOBEHHUS! MATEMAaTUYECKOTO aHajIN3a Kak aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass W reomeTpuueckas mporpeccuu. beckoHeuHo yObIBaromias
reomerpuyeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH TreoMeTpUYeCKOn
nporpeccud. JIMHEWHBIM W SKCIOHEHUMANbHBIM pocT. YHucino e. dopmyna CIHOXKHBIX
MPOLIEHTOB. lcronp30BaHME NPOrpeccuy ISl PELICHUS peajbHbIX 3a7ad IMPUKIATHOTO
Xapaxrepa.

HenpepoiBHble QyHKUIMM W MX CBOMCTBA. Touku paspbiBa. ACUMHOTOTHI rpaduKOB
dbynknuii. CBoMicTBa PYHKITUI HETIPEPHIBHBIX HA OTpe3ke. MeTo MHTEPBAIOB JIJIsl pEIICHUs
HepaBeHCTB. [[puMeHeHre CBOMCTB HEMPEPhIBHBIX (PYHKIUHN AJI PEIICHUS 3a/1a4.

[lepBas u BTOpass mnpousBojHble (yHKIMU. OrmnpeneneHne, T€OMETPUUYECKUN U
(bu3znyecKuilt CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBoanbie snemMeHTapHbIX GyHKUMA. [Ipou3BogHasi CyMMbl, NPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3ULIUU (DYHKIUH.



MHokecTBA U JIOTHUKA

MHOK€eCTBO, omepalnuu HaJl MHOKECTBAMU M UX CBOWCTBa. [uarpammel ODitnepa—
Benna. IlpuMeHeHME TEOPETMKO-MHOKECTBEHHOTO armapara JiJid OINWCAHUSA PEaJbHbIX
MPOLIECCOB U SIBIICHUM, TP PEUICHUH 3a]1a4 U3 APYTUX YUYEOHBIX IPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMAaTUYeCKOro OOBEKTa, CIEJCTBUE,
JI0Ka3aTEIbCTBO, PABHOCUJIBHBIC YPABHEHHS.

[JIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUA VYUYEBHOI'O KVYPCA
«AJITEEPA 1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBINU
YPOBEHbB) HA YPOBHE CPEJIHET'O OBIIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

1) rPa’kIaHCKOT0 BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh TPAKIAHCKON TMO3UIIMK OOYYaIOIIErocsi Kak AaKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCHUUCKOro OOIIEeCTBa, MPEICTAaBICHUE O MaTeMaTHUYECKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUU, MPOUEAYpP Tpa’kIaHCKOTO
oOmecTBa (BBIOOPHI, ONMPOCHI U JPYroe), yMEHUE B3aUMOJECHCTBOBATH C COLIMAJILHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX PYHKIMSIMU U Ha3HAYCHUEM,;

2) NAaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPaXKIAHCKOW HWJICHTHYHOCTH, YBAXKECHHUS K
MpONUIOMY M HACTOSIIEMY POCCUHUCKOM MATEMATUKH, IEHHOCTHOE OTHOLICHHE K
JOCTHKEHUSAM POCCHUMCKMX MATEMATUKOB U POCCUUCKOM MAaTEMaTUYECKOW IIKOJIbI,
MCIIOJIB30BaHUE ATUX JOCTHXKEHUHN B IPYTUX HAayKax, TEXHOJIOTUAX, chepax SKOHOMUKHU;

3) JIYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IICHHOCTEH pOCCHICKOTO Hapona, CcHOpMHUPOBAHHOCTD
HPABCTBEHHOT'O CO3HAHUS, OSTHYECKOIO IMMOBEJCHHUS, CBS3aHHOTO C TMPAKTHYCCKUM
HPUMEHEHHEM JIOCTHXKEHHI HAYKH U JISSITEIbHOCTHIO YUEHOT0, OCO3HAHKE JIMYHOTO BKIIA/a
B MIOCTPOCHKE YCTOHYHUBOTO OYYIIETO;

4) ICTETHYECKOT0 BOCTIMTAHHUS:

3CTETHYECKOE OTHOIICHHE K MHPY, BKIIOYas OCTETUKY MaTeMaTHYCCKHX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJay, pEIICHUW, paCCyXICHUH, BOCHPUUMYHBOCTH K
MaTeMaTUYeCKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA,

5) (pU3MIECKOro BOCIIUTAHHUS:

chOPMHUPOBAHHOCTh YMEHHUS TMPUMEHSITh MaTeMaTHYeCKUE 3HAHUS B HHTEpecax
3JI0pOBOTO M 0€30MacHOr0 00pa3a *KH3HH, OTBETCTBEHHOE OTHOIIICHUE K CBOEMY 37I0POBBIO
(3m0poBOE TMUTaHHME, COATAHCUPOBAHHBIM PEKUM 3aHATHH M OTABIXa, pEryJspHas
(usnueckass ~ aKTHBHOCTH),  (PU3MUYCCKOE  COBEPIICHCTBOBAHWUE  TPU  3aHATHSIX
CHIOPTUBHOO3IOPOBUTEIIBHOM JIEATEILHOCTHIO;

6) TPYAOBOT0 BOCITUTAHUSI:



TOTOBHOCTh K TPY/AY, OCO3HAHHE IICHHOCTH TPYIOJIOOHS, MHTEPEC K Pa3IMYHBIM
chepam mpodeccHOHANIBbHON NIeATENbHOCTH, CBSI3aHHBIM C MaTeMaTHKOM U  eé
NPWIOKEHUSMH, YMEHHUE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymied mnpodeccun u
pean30BbIBATh COOCTBEHHBIC JKM3HEHHBIC IUIAHBI, TOTOBHOCTb M CIIOCOOHOCTH K
MaTeMaTU4YeCKOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO Ha MPOTSHKCHWU BCEH IKHU3HH,
TOTOBHOCTh K AKTHBHOMY YYaCTHUIO B PEIICHHH MPAKTUYECKUX 3a/1a4 MaTEeMaTHYECKON
HaIpaBJICHHOCTH;

7) IKOJOTMYECKOr0 BOCIUTAHMS: CPOPMUPOBAHHOCTh

IKOJIOTUYECKOH KYJIbTYphI, TOHUMAHHE BIHSHUS COIUAITBHO-

HKOHOMHYECKUX IMPOIIECCOB HA COCTOSHHE MPUPOAHON W COLUAIBHON CpeNbl, OCO3HAHUE
r7I00aBHOTO  XapakTepa OJKOJOTHMYECKUX MpoOjeM, OpHEeHTalus Ha NPUMEHEHHE
MaTeMaTUYeCKUX 3HAHWUHM I8 pelIeHus 3a7ad B 00JacTh OKPYXKarolied Cpelbl,
IUITAHUPOBAHHUE TOCTYNKOB M OIICHKH WX BO3MOKHBIX IIOCIIEACTBUN HJISI OKpYXKaromein
Cpensl;

8) IHEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKW W OOIIECTBCHHOW NMPAKTUKW, TOHUMAHHE MaTEMAaTHYSCKOW HAyKH Kak
cdepbl YeOBeUeCKO ACSITEIbHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH JISI Pa3BUTHUS
[UBUJIN3AIIUHN, OBJIQJICHUE SI3BIKOM MATEMAaTHKH W MaTeMaTHYECKOW KyJIbTypOl Kak
CPEICTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH POCKTHYIO M UCCIIEI0BATEIBCKYIO
JeSITeTbHOCTh UHANBHIYaIbHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEpPCATIbHbIE yUeOHbIe AeiicTBUs ba3oBble

JIOTUYECKHE 1eHCTBUA:

BBISIBIISATh U XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN MAaTEMAaTHYECKUX OOBEKTOB,
MOHSATUM, OTHOIICHUN MEXIy TMOHATUAMH, (POPMYIUPOBATH OMPEICICHUS TOHITHH,
yCTaHABJIMBATh CYIIECCTBEHHBIN MPU3HAK KIaCCU(PUKAIMKI, OCHOBAHMS JUIsl 0OOOIICHHS U
CpaBHEHMS, KPUTEPUH MPOBOJUMOIO aHaliM3a; BOCIPUHHMATh, (QOPMYJIHUPOBATH U
peoOpa3oBbIBATH CYXKICHUS: YTBEPAUTEIHHBIC U
OTpUIIaTeTbHbIC, SAMHUYHBIC, YaCTHBIE U OOIUE, YCIOBHBIC; BHISBISATh MAaTEMAaTUICCKUE

3aKOHOMEPHOCTH, B3aMMOCBSI3U U TPOTUBOPEUUS B
dakTax, JaHHBIX, HAOTIOJECHUSX U YTBEPKIACHUIX, TIpeiaraTh KPUTEPHUH JIJIST BBISIBICHUS
3aKOHOMEPHOCTEU U MMPOTUBOPEUHM; AEIaTh BBIBOJbI C HCIIOJIb30BAHUEM 3aKOHOB JIOTHKH,
JNETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIFOUYEHUH, YMO3AKIFOUEHNUN [0 AaHAJIOTHH;

MPOBOJAUTh CAMOCTOSITEJIPHO  JIOKAQ3aTeJIbCTBA MATEMAaTUYECKHX  YTBEPKIACHUU
(mpsiMble W OT MPOTUBHOIO), BBICTPAUBATH APTyYMEHTAIMIO, MPUBOAUTH MPUMEPHl U



KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYKICHUS W BBIBOABI; BHIOUpATh CIOCOO
pemeHuss y4eOHOW 3amadu (CpaBHHUBATh HECKOJIBKO BAapUWAHTOB PEIICHHUS, BHIOMPATH
HanboJIee MOAXOIAIINN ¢ yIETOM CaMOCTOSTEIHHO BhIICJICHHBIX KPUTEPHUCB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

UCIIONIb30BaTh  BOINPOCHI  KAaK  MCCJICNOBATEIBCKUA  WHCTPYMEHT  IO3HAHMUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIHE MPOTHBOpEUYre, MpoOJeMy, yCTaHABJIMBATh
HCKOMOE U JIaHHO€, (POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIMIO0, MHEHHUE,
MPOBOJUTH  CAMOCTOSTENIBHO CIUIAHUPOBAHHBINM  3KCIEPUMEHT, HWCCIEAOBAaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIECKOTO O0BEKTA, SIBJICHHS, POIIECCa, BBISIBICHUIO
3aBUCUMOCTEH  MEXIy OOBEKTaMH, SBICHHUSIMH, IMPOIECCAMH; CaMOCTOSTEIHHO
dbopmynpoBath 0000IIEHNS U BBIBOJBI MO pe3yibTaTaM IPOBEAEHHOTO HAOIIOJCHUS,
WCCJICIOBAHMSI, OIICHWBATh JOCTOBEPHOCTh TIOJYYCHHBIX pE3yIbTaTOB, BBIBOJOB U
000011IeHMI{; TPOTHO3UPOBATH BO3MOXKHOE PpAa3BUTHE IIPOIECCa, a TAKXKE BBIJBUTATh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJISITH JIS(UITATHI HHPOPMAITUH, TaHHBIX, HEOOXOMMBIX JUISI OTBETa Ha BOIPOC H
JUTSL pelIeHUsl 3aJad; BeIOMpaTh WHOOPMAIMIO W3 HWCTOYHUKOB PA3JIUYHBIX THIIOB,
aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh W HWHTEPIPETUPOBATh WHOOPMAIHUIO Pa3ITUIHBIX
BUJIOB M (OPM TIPEACTABICHHS; CTPYKTypUPOBaTh WHGOPMAIHMIO, TPEJACTABIATh €€ B
pa3nuyHBIX hopmax,

WJUTFOCTPUPOBATH TpadueCKy; OIICHUBATh HAAEKHOCTh HHPOPMAIIMHA TIO CAMOCTOSITEIIEHO
chOpMyITUPOBAHHBIM
KPUTCPHUSIM.

KoMMyHHUKATHBHBIE YHUBEPCAJIbHbIE y4eOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYXKJICHUS B COOTBETCTBHUH C YCIOBUSIMHU U IEIISIMH
0011IeHU S, ICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX
TEKCTaX, JaBaTh MOSCHEHUS MO XOJy PEUICHUs 3aJaud, KOMMEHTHUPOBATh MOJYYEHHBII
pe3ysbTar, B XOJe OOCYXKIEHHUs 3ajaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOUM TEMBI,
npoOJIeMBl, pelIaeMON 3aJlaud, BBICKA3bIBaTh HCH, HAIICJICHHBIC Ha IOWCK PEIICHHS,
COTIOCTABJISATh CBOU CYKJICHHS C CYXKJICHUSIMU APYTUX YUaCTHUKOB JUaora, OOHApYKUBATh
pasnu4re U CXOACTBO MO3UINH, B KOPPEKTHOU (hopMe PopMyInpoBaTh pa3HOTIIACHS, CBOH
BO3PKCHUS;

MPECTABIIATh PE3yJIbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIISIOBaHUS, TIPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (OpMAT BBICTYIUICHUS C Y4Y€TOM 3a7ad MPE3CHTAlUd |
0COOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:



COCTaBIISITh IJIaH, AITOPUTM PEIICHUS 3a7a4i, BBIOUPATh CIIOCO0 pelieHus ¢ yIETOM
UMEIOIINXCS  PECypcoB U  COOCTBEHHBIX BO3MOJKHOCTEH, apryMeHTHpPOBaTb U
KOPPEKTUPOBATh BapUAHTHI PEUICHUH ¢ y4ETOM HOBOU MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOIUOHATbHBIH HHTEJLJIEKT:

BJIQ/ICTh HaBBIKAMHU II03HABATEIBHOW pEQIIEKCHH KaK OCO3HAHUS COBEPIIIaeMbIX
JNEHUCTBUM ¥  MBICIMTEIBHBIX TPOIECCOB, HX PpPE3ylbTaTOB, BIAJAETh CIOCOOaAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIeCcca U pe3yibTaTa PelieH!s MaTeMaTHIeCKOM 3a/1auH;
MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH TPH PEUICHUW 3a/add, BHOCHUTH
KOPPEKTHUBBI B JESATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB, MAaHHBIX, HANJICHHBIX
OIIMOOK, BBISBICHHBIX TPYAHOCTEH; OLIEHUBATh COOTBETCTBUE pe3yjbTaTa LEIH H
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHIKEHUS WM HEJIOCTHKEHUS PE3yJIbTaToOB
JeSITEIbHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEIBHOCTD:

MOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON W MHAUBUAYAJIbHON pabOTHI
IIPY peIIeHNN YIeOHBIX 3a71a4, MPUHUMATH IeJIb COBMECTHOU JIEATEILHOCTH, TUTAHUPOBATH
OpraHU3alMi0 COBMECTHOM palbOThl, pachpeaensarb BUABI padoOT, JOTOBapUBATHCA,
o0CyX/1aTh MpOLECC M pe3ydbTaT padoThl, 0000IIATh MHEHHS HECKOJbKHX JIOACH;
y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (0OCYyXkaeHUS, 0OOMEH MHEHUMH, «MO3TOBbBIC
IITYPMBD» U UHBIE), BBITIOJHITH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU JIEUCTBUS C
JIPYTMMH 4YJ€HAMH KOMAaH[IbI, OIIEHMBATh Ka4ECTBO CBOETO BKJIaJla B OOIIMN MPOIYKT IO
KpUTEpHsiM, CHOPMYITUPOBAHHBIM yUYaCTHUKAMU B3aHMOICHCTBHUS.

INPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 10 kiaacce oOy4arouiuiicss MOAy4YuT CIAEAYIOLIME MPEIMETHBIE
pe3ynbTaThl MO OTIEIBHBIM TeMaM pabodeil mporpamMmbl yuyeOHOro Kypca «Amredpa u
Havajia MaTeMaTUYECKOTO aHaTTu3ay:

Yuciia ¥ BBIYUCTICHUSA:

CBOOOJIHO  OMEpUPOBATh  MOHATHSAMHU: PALMOHAIBHOE YHCIO, OECKOHEYHas
nepuoANYecKas Ipo0k, TPOIEHTHI, UPPALMOHAIEHOE YHCII0, MHOKECTBA PAIlHOHATBHBIX U
JEUCTBUTETHHBIX YUCEN, MOAYJIb ICUCTBUTEIHHOTO YNCIIA;

NPUMEHSATH JPOOH U TIPOLEHTHI JJIs PEIICHUS MPUKIIATHBIX 33124 U3 PA3TUIHBIX
oTpacyel 3HaHWW W PeaTbHOM JKU3HU; TPUMEHSITh TPUOINKEHHBIC BHIYMCIICHHS, TPAaBUIIa

OKPYTJICHHS, PUKHUJIKY U OIICHKY
pe3ynpTaTa BBIUMCICHHUM; CBOOOJHO ONEPUPOBATH TMOHSATHEM: CTEHNEHb C LEJIbIM
MoKa3aTesieM, MCIOJIb30BaTh MOAXOMASIIYI0 (OpMY 3alUCH JEHCTBUTENbHBIX YHMCEN IS
pellleHus] TMPaKTUYECKUX 3a7ad M NPEJCTABICHUS JaHHBIX; CBOOOJHO ONEPUPOBATH
MNOHATHEM: apU(PMETHUUECKHII KOpPEHb HATypaJIbHOM CTENEeHHU; CBOOOJIHO ONEpUpPOBATH
MOHSTHUEM: CTENEHb C PallMOHAIBHBIM MOKa3aTeseM; CBOOOIHO OMEepUPOBATh MOHATHIMHU:
jorapudm yucna, 1eCATUYHbIC U HATYPAJIbHBIC



jorapudMbl; CBOOOAHO ONEPUPOBATH NOHATHUSIMU: CUHYC, KOCHHYC, TaHI€HC,
KOTAHTEHC
YHCIIOBOIO ApTyMEHTA; ONEPHUPOBATh MOHATUSIMHU: APKCHUHYC, apKKOCHHYC M APKTAHT€HC
YHUCJIOBOTO
apryMeHTA.
YpaBHeHMs U HEPABEHCTBA:
CBOOOJIHO  OINEpUPOBATH TMOHATUSIMU: TOXKIECTBO, YypaBHEHHUE, HEPABEHCTBO,

PaBHOCWJIBHBIE YpaBHEHUSI W YPAaBHEHMS-CIICIICTBUS, PABHOCUJIBHBIE HEPABEHCTBA,;

NPUMEHSThH Pa3INYHbIC METO/IbI PEIICHUS PAMOHAIBHBIX U IPOOHO-PAIIMOHATIBHBIX
YpaBHEHUH, TPHUMEHITh METOJ HWHTEPBAJIOB JUIS PELICHUS HEPaBEHCTB, CBOOOIHO
OIEpUPOBATh MOHATHSAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOW, MHOTOWIEH C LEJIbIMU
K03 duImeHTaMu, KOPHA MHOTOUYICHA, TPUMEHSTh JIeJICHHEe MHOTOYWICHA HA MHOTOYJICH C
octatkoM, Teopemy besy u teopemy Buera nns pemenus 3agad; cBOOOJIHO ONEPUPOBAThH
MOHATHSIMU: CUCTEMA JIMHEWHBIX YPABHEHUM, MAaTPULA, ONIPEAEIUTED MATPUILIBI 2 X 2 U €10
reOMETPUYECKUIN CMBICII, UCIIOJIb30BAaTh CBOMCTBA ONPEAESIUTENS 2 X 2 1l BBIYUCIEHUS €T0
3HAYCHUsI, MPUMEHITh OMPEICIUTENN JUIS PEIICHUs CHUCTEMbl JIMHEHHBIX YpaBHEHHIH,
MOJICJIMPOBaTh pEAIbHbIE CUTYyallUM C IIOMOIIBIO CHUCTEMBl JIMHEHHBIX YPaBHEHMH,
UCCIIEIOBaTh TOCTPOCHHBIE MOJETH C TIOMOINBIO MAaTpHUIl W  ONpeleiuTeNeH,
MHTEPIPETUPOBATH MTOJTYUYECHHBIN PE3YJIbTAT; UCIIOJIb30BATh CBOWCTBA ICMCTBUM C KOPHSAMU
Ui peoOpa3oBaHMs BBIPAXKEHMI; BBIOJIHATh MPEOOPa30BaHUS YUCIIOBBIX BBIPAKEHUM,
COJIepIKaIX CTETICHH C
palnoHaIbHBIM MOKa3aTeJIEM; UCIIOJIb30BaTh CBOMCTBA JorapudMoB A peoOpazoBaHuUs

JorapuPMUYECKUX
BBIP@XEHHI; CBOOOJHO OMNEpUPOBaTh MOHATHUAMU: HUPpPALUOHAIBHBIEC, NOKAa3aTEeNbHbIE U
jgorapu(MHuUecKre ypaBHEHHUS, HAXOAWTh HUX PEHICHUS C MOMOUIbI0 PABHOCHIIBHBIX
NEPEeX0I0B WM  OCYIIECTBISIE ~ MPOBEPKY  KOpHEH; TMPUMEHSITh  OCHOBHEBIC
TPUTOHOMETpHUUECKHE (GOPMYIIBI ISl MPeoOpa3oBaHUS
TPUTOHOMETPUUECKHUX BBIPAKCHHUIA

CBOOOJHO ONEPUPOBATH TOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHUE, NMPHUMEHSTH
HEoO0XouMbIe (POPMYIIBI TSI pEeLIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX YPaBHEHMUIA;
MOJICTIMPOBATh peallbHbIE CHUTYalldd Ha S3BIKE aureOpbl, COCTABJISATH BBIPAXKCHHUS,
yYpaBHEHHUs, HEPaBEHCTBA IO YCIOBHUIO 33/Jayd, HCCIEIOBaThb MOCTPOCHHBIE MOJEIH C
UCTIOJIb30BaHUEM armapaTa anreOpsbl.

DYyHKIUHN U TPAPUKU:

cBOOO/IHO OTEPUPOBATH MOHITUAMHU: (PYHKIIHS, CTIOCOOBI 331aHUs (PYHKIIUU, B3AHMHO
oOpatHbie PYHKIIMU, KOMIO3UIIUS PYHKIMH, rpaduK (YHKITUH, BBITIOJIHATE AJIEeMEHTapHbIC
npeoOpa3oBanus rpadukoB (GYHKIIUNA; CBOOOJAHO OMEPUPOBATH IMOHATUSIMH: O00JIACTh
onpe/ereH!s] 1 MHOKECTBO 3HaUYEHUN



byHKuMKU, HYIW (YHKIUH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA; CBOOOJHO OMNEPUPOBAThH
MOHATUSMU: 4YE€THBIE W HEUETHBIC (QYHKIUU, TEPHOAUYECKHE (DYHKIMH, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMM, MaKCUMyMbl ¥ MHHUMYMbl (QYHKIUU, HauOoibllee U
HaMMeEHbIIee 3HAUY€HHE (PYHKIMU Ha MPOMEXKYTKE; CBOOOJHO ONEPUPOBATH MOHSITHUIMU:
cTeneHHas (PyHKITUS ¢ HATypaJbHBIM U IIEJIBIM MTOKa3aTeneM, rpaduK CTEeHHOW (PYHKITUN
C HATypaJIbHbIM M ILEJNbIM TOKa3zareleM, rpapuK KOpHS n-Oil CTENEHW Kak (PYyHKIUHU
0o0paTHOM CTENEeHW ¢ HATypalbHBIM IOKAa3aTelieM; OIEepUPOBATh MOHATHUSAMU: JIMHEHHAS,
KBaJIpaTUyHas U APOOHO-TMHEIHAS (YHKINU,
BBITIOJIHATHh JJICMEHTAPHOE WCCJICIOBAaHUE W TIOCTPOEHHE UX TpadukoB; CBOOOTHO
OIepUPOBaTh MOHIATUIMU: TTOKa3aTeNbHasl U JorapupmMuueckast QyHKIUH,
WX CBOWCTBA U rpaMKH, UCIOJIL30BATh UX Ipa@UKU IS pEUICHUS] YPaBHEHUIA; CBOOOHO
OTEPUPOBATH OHATUAMU: TPUTOHOMETPUUYECKAsE OKPYKHOCTD,
ompe/ieJIeHUe TPUTOHOMETPUYECKUX (PYHKIIMHA YHCIOBOIO apryMEHTa; HCIOJIb30BaTh
rpaguky yHKIMUI 1715 UCCIEI0BAHMS POLIECCOB U 3aBUCUMOCTEN
IpU pEUICHUU 3aJad U3 JAPYrHuX Y4eOHBIX MPEAMETOB U PEATIbHOW KU3HU, BBIPAXKATH
dbopmyIamMu 3aBUCUMOCTH MEXKy BelnunHaMu;, Hauajia MaTeMaTH4ecKOro aHajimn3a:
CBOOOJIHO ONEpUPOBATH MOHATUIMU: apuPMeTHUecKass U TeOMEeTpUUYEcKas Mporpeccus,
OECKOHEYHO YObIBaIOIasi FeOMETpUYECKas MPOrpeccusi, TMHEHHBIN U SKCIIOHEHIIUATbHBIN
pocT, dhopmylia CIIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUE O KOHCTaHTE; UCTIOJIb30BaTh
MPOTPECCUM IS PEIICHUS peabHbIX 3a7ad MPUKIAAHOTO XapakTepa; CBOOOIHO
OTNIEPUPOBATH MOHATUSIMU: TTOCIEAOBATEIBLHOCTD, CIIOCOOBI 3a1aHUs
MOCJIE0BaTEILHOCTENH, MOHOTOHHBIE U OTPAHUYCHHBIC TOCJIEIOBATEIILHOCTH, TOHUMATh
OCHOBBI 3apOXKICHUS MaTeMaTHYEeCKOTO aHaju3a KakK aHaiu3a OEeCKOHEYHO MaJbIX;
CBOOOJHO ONEPUPOBATH MOHITUSIMHU: HEMTPEPHIBHBIC (PYHKIINHU, TOUKH pa3phiBa
rpaduka GyHKIMH, aCUMIITOTHI rpaduka QyHKINY;
CBOOOJTHO OTIEPUPOBATH MOHATHEM: (DYHKITHS, HEMPEPHIBHAS HA OTPE3KE, TPUMEHSITh
CBOWCTBAa HEMPEPBIBHBIX (DYHKIMA JIsI pelIeHus 3ajad; CBOOOJHO ONEPUPOBATH
MOHATHUSIMU: TIEpBasi ¥ BTOPasi MPOU3BOIHBIC (DYHKITUH,
KacareinbHas K rpaduky (GyHKIUUA, BBIYUCISTH MPOU3BOIHBIE CYMMBI, MPOHU3BEICHUS,
YaCTHOTO U KOMITIO3UIIMH JIBYX
GyHKIINNA, 3HATh TPOU3BO/IHBIE dJIEMEHTAPHBIX (DYHKITHI; UCTIOJIH30BAaTh TECOMETPUUECKUMN U
(bU3UYECKUI CMBICI MPOWU3BOAHON JIJIs pelieHus 3a1a4.
MHo:xecTBa M JIOTHUKA:
CBOOOJHO OIEpPUPOBATh MOHITHUSMU: MHOXECTBO, OIEpallMd HaJl MHOXECTBAMHU;
HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmapar JJisi ONUCaHUs peaTbHbIX
MIPOIIECCOB W SIBJICHUH, MPU PEIIEHUU 3a71a4 U3 JPYTruX Y4eOHBIX MPEIMETOB; CBOOOIHO
ONEPUPOBATh IMOHATHUSMU: OIpEIAEIECHUE, TEOpPEMa, YPaBHEHHUE-CIEIACTBUE, CBOMCTBO
MaTEeMaTU4YECKOT0 00BEKTa, I0KAa3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHUS M HEPABCHCTRA.



K xoniy oOydenus B 11 kiacce oOy4arouiuiicss MOMy4YUT CIEAYIOLIME MPEIMETHBIE
pe3ynabpTaThl MO OTACIBHBIM TeMaM paldouell mporpaMmbl ydeOHOro Kypca «Amiredpa u
Hayajaa MaTeMaTU4YEeCKOrO aHAIN3a»:

Yuciia 1 BBIYMCICHNUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSAMHU: HATypaldbHOE U IIEJI0€ YKCIIO, MHOMXECTBA
HATypaJbHBIX U LUENBIX YHCEII, UCII0JIb30BaTh MPU3HAKU JEIUMOCTH Lenblx yucen, HO/ u
HOK nHaTypanbHbIX uncen Ui pellieHus 3aa4, MPUMEHITh anroputM EBkinaa; cBOOOIHO

OIEpUPOBATh MOHATHEM OCTaTKa MO MOAYJIIO, 3alIUChIBATh HATYPAJIbHbBIE
yucia B Pa3IMYHBIX [O3UIHMOHHBIX CHCTEMAxX CYMCIEHHS; CBOOOAHO ONEPHPOBATH
MOHATUSIMU: KOMIUIEKCHOE YHCIO U MHOKECTBO KOMIUIEKCHBIX YHUCEN, IPEACTaBIATH
KOMILJIEKCHBIE YHCJIa B anreOpanyeckod U TPUTOHOMETPUYECKOM (OpMeE, BBIMOIHATH
apu(meTnyecKue onepanuy ¢ HUIMHU U U300paxkaTh Ha KOOPJUHATHOMN IJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJHO  ONEpPUPOBATH MOHATUSAMH: HPPALUOHAIIBHBIE, [OKa3aTeJIbHbIE U
Jgorapu(pMUUEcKre HEPaBEHCTBA, HAXOJWUTh HMX PEIIEHUS C IMOMOIIBI0 PABHOCUIBHBIX
NEPEXOA0B; OCYLIECTBIATH OTOOp KOPHEW NpH PEIICEHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS; CBOOOJHO ONEpUPOBATh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATH HEOOXOIMMBIE (POPMYJIBI IJIs1 PEILIEHUS OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX
HEPaBEHCTB; CBOOOHO ONEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUI U
HEPaBEHCTB, PABHOCWJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUS, HAXOJIUTh PEIICHUS] CHCTEMBI
Y COBOKYITHOCTEH pallMOHAIbHBIX, UPPALIMOHAIBHBIX, IOKA3aTEIbHBIX U JIOTApUPMUIECKUX
YpaBHEHUN W HEPABEHCTB; pEIllaTh palMOHAIbHbIEC, WPPALMOHAIBHBIC, MOKa3aTeIbHBIE,
JorapupmMuyecKue u
TPUTOHOMETPUUYECKUE YPABHEHUS M HEPABEHCTBA, COJAEpXkKAIIME MOAYJIU M IapaMeTpBhl;

NPUMEHSATH I'padruecKue METOIbI IJIsl PEIICHUs YPaBHEHUI U HEPABEHCTB, a TaKkKe
3aJ1a4 ¢ mapaMeTpaMu; MOJIEIMPOBATh PEAJIbHBIE CUTYALUU Ha S3bIKE ajareOpbl, COCTaBIATh
BBIPQKEHHUSI, YPABHEHMSI, HEPABEHCTBA M UX CHUCTEMBI MO YCIOBHIO 3374, UCCIEI0BATh
NOCTPOEHHBIE MOJIEIM C HCIOJb30BaHUEM anmapara anreOpbl, HHTEPIPETHPOBATH
NOJIyYEHHBIA PE3YNbTAT.

DYyHKIUMN U TPAPUKH:

CTPOUTH rpaPUKU KOMIO3ULINU (PYHKIIUH C ITOMOILBIO 3JIEMEHTAPHOTO UCCIIEIOBAHMS
Y CBOWCTB KOMITO3UIIMM JABYX (PYHKIMH; CTPOUTH F€OMETpUUYECKre o0pa3bl YpaBHEHUHN U

HEPABEHCTB HA KOOPAUHATHOU
IUIOCKOCTH; CBOOOIHO ONEPUPOBATh MOHATUSAMU: TpadUKU TPUTOHOMETPUUECKUX

GyHKUMA; IPUMEHSTh PYHKIUHU ISl MOJCTUPOBAHUS U UCCIEAOBAHUS PEAIbHBIX

IIPOLIECCOB.

Hauana MaTeMaTH4uecKOro anajamusa:

MCITI0JIb30BATh MIPOU3BOIHYIO JIJIsl UCCIIEIOBaHUs (PYHKIIMUM HA MOHOTOHHOCTb U
HKCTPEMYMBI; HAXOIUTh HaOOIbIIee 1 HAUMEHbIIIee 3HaUeHUs (YHKIIUU HETIPEPHIBHOM Ha
OTpE3KE;



MCIIOJIb30BaTh IPOU3BOIHYIO JIJISI HAXOXKIAEHUS HAWIYYILETO PEMIEHUS B IPUKIAAHBIX,
B TOM YHUCJE COLHMAIBHO-D)KOHOMHYECKHUX, 3a7aydax, I OINPEAEIICHHS CKOPOCTU U
YCKOpEHHs Tpolecca, 3aJaHHOro ¢GopMmysnod uiau TpadukoM; CBOOOJHO ONEPUPOBATH
MOHATUSIMU: TEpBOOOpa3Hasi, OMNpENeNEHHBIM WHTErpajg, HaXOIuTh IEepBOOOpa3HbIC
AJIEMEHTAPHBIX (PYHKITUH U BBIYUCIISATH HHTErPAI IO GopMyIie
Hrrotona-JleitbHuila; HaXoAUTh TUIOMAAM TJIOCKUX (GUTYp U O0OBEMBI TN C MOMOIIBIO
MHTErpaja; UMETh MPEACTABICHUE O MATEMAaTUYECKOM MOJIEIMPOBAHUH Ha PUMEPE
coctaBieHus qudPpepeHInaTbHBIX YPABHCHH; pelaTh MPUKIAIHbIC 33]1a4l, B TOM YHCIIC
COI[MATIbHO-D)KOHOMUYECKOTO U
bu3nYecKoro xapakrepa, Cpe/ICTBaMi MaTEMaTHUYECKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmyecTBo yacoB DJIEeKTPOHHbIE
No (undposbie)
' HaumeHnoBanue pa3aesioB M TeM IPOrpaMMBbl o0pa3oBaTe/bHbIE
n/n Beero Konrposasbubie | IlpakTnyeckue
r
padoThI padoThI pecypeel
MHOX€ECTBO I€UCTBUTEIIBHBIX YHCEIL.
1 MuorousnieHsl. ParmoHabHble ypaBHEHHS 1 24 1 Bubnmorexa [IOK
HepaBeHCTBa. CHCTEMbI IMHEHHBIX YpaBHEHUM hitps://m.eds00.ru
Oynkiun u rpaduku. CrenenHas GyHKIUs C bubnnorexa [HOK
2 LIEJIBIM ITOKa3aTeIeM 12 1 https://m.edsoo.ru
Apudmerrndeckuii KOpeHb N-0i CTEIICHHU. bubnnoreka [JOK
3 WppanmonanbHble ypaBHEHUS 15 1 https://m.edsoo.ru
[TokazarenpHas pynkuus. [lokazarenbHbie bubnuoteka [JOK
4 ypaBHEHUSA 10 1 https://m.edsoo.ru
Jlorapudmuueckas pynkuus. Jlorapupmuueckue bubnuoreka [IOK
5 YpaBHEHUSA 18 1 https://m.edsoo.ru
bu6mmoreka [IOK
6 TpuroHomeTpuueCcKre BEIPAXKEHUS U YPABHEHUSA 22 1 https://m.edso0.ru
bu6mmorexa [IOK
7 [TocnenoBarenbHOCTH U POTPECCUH 10 1 https://m.eds00.ru
bu6mmoreka [IOK
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1

https://m.edsoo.ru
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. bubnunoreka HOK

[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUMA 5 2 hitps://m.eds00.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10

IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC

KoanuecTBo yacos DJIEeKTPOHHbIE
Ne T Nara nu(ppoBbIe
w/n €Ma ypoka Beera Koutpobubie | [pakruueckue | psywenus o0pa3oBaTe/ibHbIE
paboThbI pa6oThbI pecypeel
MHOX€eCTBO, OIlepanuy HajJ MHOKECTBAMH U 0 bubnnorexa [HOK
UX CBOWCTBA 1 0 https://m.edsoo.ru/f2a208ec
. 0 bubnunoreka [JOK

Auarpammel Jinepa-Benna 1 0 https://m.eds00.ru/f2a20aea
IIpuMeHeHnEe TeOPETUKO-MHOKECTBEHHOTO 0 bubnuoreka [IOK
anmnapara s pelleHus 3a1ad 1 0 https://m.edsoo.ru/f2a2140e
Pannonanshblie yncia. OObIKHOBEHHBIE U 1
JECATHYHBIE APOOH, TIPOIIEHTHI, OECKOHEYHbIE 1 0 bubmorexa IIOK
MepHOITIecKHe APOBH https://m.edsoo.ru/f2a21580
Panmonanehblie yncia. OObIKHOBEHHBIE U 0
JECATHYHBIE IPOOH, TPOIIEHTHI, OECKOHEYHbIE 1 0 BH6J_IH0TeKa LHOK
MepHOIIeCKHE APOBH https://m.edsoo.ru/f2a216de
[Ipumenenue papoOeld W MPOLEHTOB s ! 0 0 bubnnorexka [JOK

PEIICHUA IMPUKIIAIHBIX 3a1a4

https://m.edsoo.ru/f2a2180a
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[Ipumenenue gpoOGeld W TPOLEHTOB IS
pelieHust NpUKIaAHbIX 3a7a4

bu6mmoreka [IOK
https://m.edso0.ru/f2a20c48

HeiicTBuTenbHble yncia. PanimoHaabHbie U
HppalHOHAIIbHBIC YKCIIa

bubmuorexa [JOK
https://m.edsoo.ru/f2a20d6a

Apudmernueckre oneparum ¢
JeCTBUTENILHBIMU YHCIIaMHU

10

Moaynb 1€HCTBUTENBHOTO YUCTIA U €r0

CBOMCTBA

11

[TpubnkEHHBIC BRIYUCIICHUS, TIPABHJIA
OKPYTJICHUS, TPUKUIKA U OLICHKA PE3YyJIbTaTa
BBIYUCIIEHUIN

12

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JIPpOOHO-PaLlMOHAIBHBIX YPAaBHEHUHN U

HEPABCHCTB

bu6mmoreka IIOK
https://m.edsoo.ru/f2a21274

13

OcCHOBHBIE METOBI PELIEHUS LENBIX U
IpoOHO-paLlMOHATIBHBIX YPABHEHUH U

HEPABCHCTB

14

OcHOBHBIE MCTO/JbI pCHICHUSA LCIIbIX U
JIPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U

HCPAaBCHCTB

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
Jlenenrie MHOro4JIeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

bubnunorexa LIOK
https://m.edsoo.ru/f2a22a3e
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MHorouIeHsI ¢ 1eIbIMA KO3 PUITUCHTAMH.

bu6nmorexa [IOK

16 Teopema Buera https://m.edsoo.ru/f2a22b9c
17 P . . bubnuoreka [JOK
€IIEHNE CUCTEM JIMHEMHBIX YpaBHEHUN hitps://m.edsoo.ru/f2a2340c
18 Pemenue cucreM TUHEHHBIX ypaBHEHUN
Martpuua cCucTeMsbl JINHEWHBIX YPaBHEHUM.
Ornpenenurens MaTPUII 2X2, €r0
19 Ir€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS
Ornpenenurens MaTPUILI 2X2, €r0
20 reOMETPHUECKUI CMBICIT U CBOMCTBA;
BBIUMCIIEHUE €r0 3HAUEeHUS
) IIpumenenue omnpenenuTenst JUisl pelIeHUs bubnuoreka [IOK
1 CUCTEMBI JINHEHHBIX ypaBHEHUN https://m.edsoo.ru/f2a22d2c
” Pemenne npukiagHbIXx 3a4ad C MOMOILIBIO bubmuoteka [IOK
CUCTEMBI JINHEWHBIX YPaBHEHUU https://m.edsoo.ru/f2a23254
Pemenune mnpukiagHbIX 3a7ad C MOMOIIBIO
23 CUCTEMBI JINHEWHBIX YPaBHEHHUU
KonrtponsHas padora: "PanmonanbHble
24 ypaBHEeHHs W HepaBeHCTBa. CHCTEMBI bubsmorexa LIOK
TTHHEHHBIX ypaBHeHwi" https://m.edsoo.ru/f2a24104
OyHKIMA, cr1ocoObl 3aJaHus (QYHKIIUH.
25 BsaumHo o6patnbie Gpynkimu. Kommnosumys bubmmorexa LIOK

byHKIUH

https://m.edsoo.ru/f2a21e90



https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a22b9c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a2340c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a22d2c
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a23254
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a24104
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90
https://m.edsoo.ru/f2a21e90

I'paduk Qynkmu. nemeHTapHBIC

bu6nmorexa [IOK

26 npeoOpa3oBanus rpapuKoB QyHKIUN https://m.edsoo.ru/f2a2226e
OO6nacTh onpenenaeHus] © MHOKECTBO .

. bubmuorexa IIOK
3HAUYCHHI kiuu. Hynu KIIUH.

21 by you by https://m.edsoo.ru/f2a22412
[IpomexxyTKH 3HAK MMOCTOSTHCTBA
UérHble 1 HeYETHBIC (PYHKITHH.

28 [epronnueckue Gyukuuu. [IpomexyTKu brbmorera LIOK

https://m.edsoo.ru/f2a226e2
MOHOTOHHOCTH (DYHKITHH
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.

29 HaunGonbiiee 1 HanMeHblIee 3HAYCHHE bubmorexa IIOK
YHKIMM Ha IPOMEIKYTKE https://m.edsoo.ru/f2a228a4
Jlunelinas, KBaapaTUyHas U APOOHOIMHEHHAS bu6nmorexa LIOK

30 GbyHKIMH https://m.edsoo.ru/f2a242a8
DneMEeHTapHOE UCCIIEIOBAaHUE U TTIOCTPOCHUE bubmmoreka [JOK

31 rpadukoB 3TuX QyHKUMN https://m.edso00.ru/f2a24442

32 DJIEMEHTAapHOE UCCIIEJOBAHUE U MTOCTPOEHUE bubnnorexa [JOK
rpadukoB 3TuX QpyHKUKN https://m.edso0.ru/f2a24596
CrelneHs ¢ 1eIbIM IT0Ka3aTeiaeM. buaom bubmmoteka IIOK

33 HrroTona https://m.edsoo.ru/f2a248d4
CrteneHb ¢ 1eNIbIM MoKa3zaTesneM. buHom bubmuoreka [{OK

34 Herorona https://m.edso0.ru/f2a24a32

35 Crenennast GyHKIHS C HATYPATBHBIM U bubnuotexa [JOK

1enbIM noka3ateneM. E€ cBoiicTBa U rpaduk

https://m.edsoo.ru/f2a24776
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KonTtponsHas pabdora: "Crenennas GpyHKIus.

36 E¢ cBoiicTBa u rpaduk”
Apudmerndeckuii KOpeHb HATYPATHHOM bubmuorexa [IOK

37 CTEIIEHU U €ro CBOMCTBA https://m.edsoo.ru/f2a24eb0
Apudmernieckuil KOpeHb HaTypaTbHON Bu6muoteka [JOK

38 CTEIIEHU U €ro CBOMCTBA https://m.edsoo.ru/f2a261fc
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHM, bubmmoreka [JOK

39 COJIep KaIIMX CTEIIEHU U KOPHU https://m.edso0o.ru/f2a26670
[IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, bubmmoreka [JOK

40 COJIep KAIIMX CTEIIEHU U KOPHU https://m.edsoo.ru/f2a26936
[Ipeo6pa3oBaHUs YUCIIOBBIX BBIPAKECHHIH, bubnnoreka [JOK

41 COJIEpIKAIlNX CTETIEHU U KOPHU https://m.edsoo.ru/f2a26ab2
WppanmonansHble ypaBHeHNs. OCHOBHbIE

42 METO/IbI PEIICHHST HPPAIMOHATIBHBIX Bu6morexa LHOK
ypaBHEHHit https://m.edsoo.ru/f2a2721e
WppanmonansHble ypaBHeHN. OCHOBHbBIE

43 METO/IbI PEIICHHST HPPAIHOHATBHBIX Bubmmorexa [IOK
ypaBHEHHit https://m.edsoo.ru/f2a2749e
WppanmonansHeie ypaBHeHNA. OCHOBHbIE

44 METO/IbI PEIICHUS] HPPAIMOHATBHBIX Bubmmorexa [IOK
ypaBHeHHi https://m.edsoo.ru/f2a275ac
PaBHOCWIIBHBIE  IIEpEXOIbl B PEILICHUHU bubnuorexa [IOK

45 HUPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/f2a2638c

16 PaBHOCWIIBHBIE  TIEpEXOApl B pEIICHHUH

UppalMOHABHBIX YPaBHEHHH
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PaBHOCHIIBHEIC NEPpEX0 bl B pPEIICHNN

bu6nmorexa [IOK

ar HMPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/f2a276c4
PaBHOCWIIBHBIE  IIEpexOIbl B PEILICHUHU Bu6muotexa [JOK

48 HMPPALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/f2a277dc
CaoiicTBa U rpaduK KOPHS N-0i CTETIEHU KaK

49 (GyHKIUU 0OpATHOMN CTEMIEHU C HATYPATbHBIM Bubmuorexa TIOK
HoKa3aTeneM https://m.edsoo.ru/f2a27d40
CaoiicTBa 1 rpaduK KOpHS N-Oi CTETIEHU KaK

50 (GYHKIUU OOPATHON CTENEHH C HATYPAIbHBIM bubmorexa IIOK
HoKa3aTeneM https://m.edsoo.ru/f2a27ec6
KonTponbnas pabora: "CBoiicTBa u rpaduk

51 KOpHS n-oii cteneHu. VppannoHanbHble
ypaBHeHUs"
Crenens ¢ palliOHATBHBIM MOKa3aTeIeM U €€ bubmmoreka [JOK

52 CBOMCTBa https://m.edsoo.ru/f2a282c2
CreneHb ¢ palluOHAJIBHBIM [TOKA3aTeNeM U €€

53 CBOMCTBA
CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ bubmuoreka [IOK

54 CBOMCTBA https://m.edsoo.ru/f2a28448
[TokazaTenpHas GyHKIMS, €€ CBOMCTBA U

95 rpaduk
Ucnons3zoBanne rtpaduka GyHKIUUA A bubnuotexa [JOK

56 pelIeHNs] ypaBHEHU https://m.edsoo.ru/f2a28a7e

57 Hcnonb3oBanue rpaduka GyHKIMM 115 bubmuoreka [IOK
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peuieHusl ypaBHEHU N

https://m.edsoo.ru/f2a28c22

IlokazarennHBIC YpaBHCHUA. OcHOBHEBIE

bu6nmorexa [IOK

58 METO/bI PEIICHHS IOKA3aTEIbHbIX YPABHEHUN https://m.edsoo.ru/f2a28d76
[TokazaTenbHbie ypaBHeHU. OCHOBHbBIE bubmmoreka [JOK
59 METO/bI PELICHHS IOKA3aTEIbHbIX YPABHEHUN https://m.edsoo.ru/f2a28efc
[TokazatenbHbie ypaBHeHU. OCHOBHbBIE bubmmoreka [JOK
60 ~ htt .
METO/BI PEIICHMS [I0OKA3aTEIbHbIX YPAaBHEHUN ps://m.edso0.ru/f2a29064
KonTponbhas padora: "[lokazarenbHast Bbu6motreka [JOK
61 ¢bynkus. [Toka3aTenbHbIe ypaBHEHUS" https://m.edsoo.ru/f2a291e0
62 Jlorapudm ymncna. CBoiicTBa norapudma
63 Jlorapudwm uncna. CoiicTBa jgorapudma
. bubnuoreka [IOK
64 Jlorapudwm uncna. CoiicTBa jgorapudma https://m.eds00.ru/f2a26512
bubmmoteka IIOK
65 JlecsiTuuHBIe U HATYpaJbHBIE TOTaPU(PMBI hitps://m.edsoo.ru/f2a2818¢
bu6nmorexa LIOK
66 JlecsiTHUHBIC U HATYPAJBHBIC JTOTAPH(PMBI https://m.eds00.ru/f2a29546
[Ipeobpa3oBaHue BbIpaKEHHH, COIEPIKALITIX bubnmnorexa [JOK
67 sorapupmbl https://m.edsoo.ru/f2a29a46
[IpeoOpazoBanue BhIpaXXKEHUN, CONEPKAIIIX bubmuoreka [IOK
68 Jorapu@msl https://m.edsoo.ru/f2a29d34
[IpeobOpazoBanme BRIpaXKEHNUN, COMEPKAIIIX bubnuotexa [JOK
69 Jorapu@msl https://m.edsoo.ru/f2a29bea
20 Jlorapudmuueckas GyHKIIUS, €€ CBONCTBA U bubnuorexa [JOK

rpaduk

https://m.edsoo.ru/f2a2509a
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Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U

bu6nunorexa LIOK

1 rpadux https://m.edsoo.ru/f2a25428

72 Hcnons3oBanue rpaduka QyHKIUN 115 bubmuorexa [IOK
peuieHusl ypaBHEHU N https://m.edsoo.ru/f2a252ca
Hcnons3oBanue rpaduka GyHKOMHA IS bubmmoreka [JOK

73 ~ htt .
peluieHusl ypaBHEHUI ps://m.edsoo0.ru/f2a257fc
Jlorapudmuueckue ypaBHeHusl. OCHOBHBIE

74 METO/IbI PEIIECHHS JTOrapu(HMUUECKUX BH6J.H’IOTeKa HOK
ypaBHeHuii https://m.edsoo.ru/f2a2598c
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

75 METO/IbI PEIICHHS JIOTapu(PMUISCKUX But6morexa [HOK
ypaBHEHHit https://m.edso0.ru/f2a25ae0
Jlorapudmuueckue ypaBHenusi. OCHOBHBIE

76 METO/IBI PEIIECHHS JIOrapu(PMUIECKUX BH@THOTeKa [OK
ypaBHeHHi https://m.edsoo.ru/f2a2b274
PaBHOCHIIBHBIE — mEpEXOAbl B PEIICHUU bubmuoreka [IOK

" Jorapu(pMHUUECKUX ypaBHEHUN https://m.edsoo.ru/f2a2b972
PaBHOCWIIBHBIE — mEpexonbl B PEIICHUH bubmmnoreka HOK

8 Jorapu(PMUUECKUX ypaBHEHUI https://m.edsoo.ru/f2a2bada
KontponbHas pabdora: "Jlorapudpmuueckas bubmuoreka [IOK

9 ¢ynkuus. Jlorapupmuueckue ypaBHeHus" https://m.edsoo.ru/f2a2bbe8

80 Cunyc, KOCUHYC, TAHT€HC U KOTAHTE€HC bubnuotexa [JOK

YUCJIOBOTO apryMEHTa

https://m.edsoo.ru/f2a2bd14
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CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

bu6nunorexa LIOK

81 YHUCJIOBOI'O apryMEHTa https://m.edsoo.ru/f2a2be40
ApKCHHYC, apKKOCUHYC U apKTaHT'€HC bubmuorexa [IOK
82 YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/f2a2al9e
ApKcHHYC, apKKOCUHYC U apKTaHI€HC Bu6muoteka [JOK
83 YHUCJIOBOI'O apryMeHTa https://m.edsoo.ru/f2a2a2f2
Tpuronomerpryeckas OKpyKHOCTb,
84 oIpeJieJIeHue TPUrOHOMETPUUYECKUX (QYHKIUN
YHCIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
85 OIpe/IEIEHUE TPUTOHOMETPUYECKUX (DYHKIIUIA Bubmuorexa IIOK
YHCIOBOTO apryMeHTa https://m.edsoo.ru/f2a2a75¢c
36 o bu6mmoreka IIOK
CHOBHBIE€ TPUTOHOMETpUYECKHEe (OPMYIIbI hitps://m.edsoo.ru/f2a2ab94
87 0 bubmuoreka [JOK
CHOBHBIE€ TPUTOHOMETpUYECKHEe (OPMYIIbI hitps://m.edso0.ru/f2a29eb0
88 OcHOBHbBIE TPUTOHOMETpUYECKHE (HPOPMYITBI
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI
IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX
90 BBIPaKCHUI
[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX
9 BBIpa)KCHU I
9 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKCHUI
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[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX

93 BBIPAKCHUI
. bubnunorexa LIOK
94 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM https://m.edsoo.ru/f2a2ae8c
95 Perienne TpUroHOMETPUYECKUX YPAaBHEHHHA
. bubnmnoreka HOK
96 Perienne TpUroHoMeTpHUECKUX ypaBHEHUN hitps://m.edsoo.ru/f2a2bf6e
. bubnunoreka LIOK
97 Perienue TpUroHOMETpHUUECKUX ypaBHEHUN https:/m.edsoo.ru/f2a2c07a
. bubnunoreka LIOK
98 Perienue TpUroHOMETpHUUECKUX ypaBHEHUN https://m.edsoo.ru/f2a2c17e
99 Pemrenue TpuroHOMeTpUYECKUX YpaBHEHUM bubmmoreka [JOK
https://m.edsoo.ru/f2a2c886
. bubnmorexa LIOK
100 Perrenne TpUrOHOMETPUYECKUX YPaBHEHHIHA https://m.edsoo.ru/f2a2ca3e
KonrtponsHas pabora: "Tpuronomerpudeckue
101 BBIPOKEHHS ¥ TPUTOHOMETPHUYECKHE bubmiorexa IIOK
ypaBHeHus" https://m.edsoo.ru/f2a2cha6
[TocnenoBarenbHOCTH, CIIOCOOBI 3a1aHUS
102 [OCJIeI0BaTEIbHOCTEN. MeToy
MaTeMaTHYECKOW MHAYKIIH
MOHOTOHHBIE U OTPAaHUYECHHBIE
103 nocieaoBaTenbHOCTU. McTopus ananusa

OECKOHEYHO MAaJIbIX
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104

Apudmernueckast mporpeccus

105 ['eomeTpuyeckas nporpeccus
BeckoneuHo yOpIBaromasi reoMeTpudecKas
106 nporpeccust
Cymma OCCKOHEYHO yOBIBarOIICH bubmuorexa [IOK
107 F€OMETPUUYECKON MTPOTrPECCUU https://m.edsoo.ru/f2a2ce30
JIMHEHBIN U SKCIOHEHIIMAIBHBIA POCT. bubnunorexa LIOK
108 Yucno e. DopMyIIa CIOKHBIX IPOLIEHTOB https://m.edsoo.ru/f2a2cf48
JIMHENHBIN U SKCIOHEHUUAIIBHBIN POCT.
109 Yucno e. DopMyra CI0KHBIX POLUEHTOB
Hcnonp30BaHre IPOrPECCHU ISl PEIICHHUS
110 pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
KoHntpoinbhas padora: "[locnenoBareasHOCTH
11 u nporpeccun”
. bu6nmorexa LIOK
112 HenpepbiBHbIE PYHKIIUN U UX CBOMCTBA https://m.eds00.ru/f2a2d830
Touka pa3pbiBa. ACUMITOTHI FpaUKOB bubnnorexka [JOK
113 byHK M https://m.edso0.ru/f2a2d984
CaoiicTBa (QyHKIIMM HETIPEPHIBHBIX HA OTPE3KE bubnuotexa [JOK
114 https://m.edsoo.ru/f2a2dab0
CaoticTBa (DYHKIMI HETIPEPHIBHBIX HA OTPE3KE bubnmoreka [JOK
115 https://m.edsoo.ru/f2a2ddee
bu6mmoreka [JOK
116 MeTto MHTEPBAIIOB JIUIsl PELIEHUSI HEPABEHCTB

https://m.edsoo.ru/f2a2defc
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bu6mmoreka [IOK

117 Meron UHTEPBAJIOB JUIsl PELIEHUSI HEPABEHCTB hitps://m.edsoo.ru/f2a2e384
bu6mmoreka [IOK
118 Meroa UHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB hitps://m.edsoo.ru/f2a2e5f0
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX bubmumoreka [IOK
119 GYHKIMHA 715 peiIeHus 3a1a4 https://m.edsoo.ru/f2a2e762
[IpuMeHeHne CBOMCTB HENPEPBIBHBIX bubmumoreka [IOK
120 GyHKIMH 115 perenust 3a1a4 https://m.edsoo.ru/f2a2eb90
bubmuorexa [JOK
121 [lepBas u BTOpast npou3BOIHBIC (PYHKIIUU hitps://m.edsoo.ru/f2a2ects
Ornpezenienne, reOMETPUUECKUM CMBICIT bubnuotexa [JOK
122 MIPOU3BOIHOM https://m.edsoo.ru/f2a2ee10
Onpenenenne, GU3HYECKUN CMBICIT bubnuorexa [JOK
23 IIPOU3BOJHOMN https://m.edsoo.ru/f2a2f248
YpaBHeHUe KacaTelIbHOU K rpaduKy
24 byHKIIUN
VYpaBHeHMEe KacaTeabHOU K rpaduky
25 byHKIUN
26 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (HYHKLIUI

27

ITpon3BoiHBIE ANIEMEHTAPHBIX (HYHKLIUI
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1 [Tpon3BoiHAsS CYMMBI, TPOU3BEACHHS,

28 YaCTHOTO ¥ KOMIO3UIIUU (PYHKITHI 1 0
1 [Tpon3BoiHAsS CYMMBI, TPOU3BEACHHS,

29 YaCTHOTO ¥ KOMIO3UIIUK (PYHKITHI 1 0
1 [TpousBoiHAS CyMMBI, IPOU3BEACHHUSI,

30 YaCTHOT'O M KOMIIO3UINU (PYHKIUH 1 0
1 | | bu6nmoreka IIOK

31 Kontponbnas padota: "[IponsBoaHas 1 1 https://m.edsoo.ru/f2a3035a
1 [ToBTOpeHuE, 0000IIEHNE, bu6nunorexa LIOK

32 cucTeMaTH3anus 3HaHuii: "YpaBHeHUs" 1 0 https://m.edsoo.ru/f2a304c2
1 [ToBTOpeHme, 06001EeHNE, bubnunoreka LIOK

33 cucremaru3anws 3HaHui: "OyHkun" 1 0 https://m.edsoo.ru/f2a305e4
1

34 HroroBast koHTpoIbHAs paboTa 1 1
1

35 Wrorosas koHTpoJsibHAs paboTa 1 1
1 [ToBTOpenue, 0600IIEHNE,

36 CHUCTEMaTH3aIus 3HAaHUI 1 0

OBUIEE KOJIMYECTBO YACOB I10 10
ITPOI'PAMME 136
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V11 YYHEHUKA

*  MopakoBuu A. I'. AnreOpa u Havana ananu3a. 10-11 kmacce: A. I'. Mopakosuuy, I1. B. Ceménos. —
M.: Muemo3uHa,

*  MopakoBuu A. I'. AnreOpa u Havana ananu3a. 10-11 kmace: A. I'. Mopakosudy, I1. B. Ceménon. —
M.: Muemosuna, 2005. 0 I'muuzoypr B.M. Anrebpa u Havana ananuza. 10 kimacc. KoHtposibHbIe
pabotel. — M.: Muemo3uHna, 2009. 0 Anexcannpoa JI.A. AnreOpa u Hadana ananu3a. 10 kiacc.
Camocrosrenbuble paboTel,. — M.: MHemo3uHa, 2009.

*  COopHHKH [Tt TOArOTOBKH U posenenus EI'D /2024
* AunreOpa: TunoBsle 3ananus ansa Gopmuposanus Y'Y/ / JL.W.boxenkoBa, Mocksa 2014

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1) TIlencoser, matemaruka http://pedsovet.su/load/135

2) VYwuurenbckuit moprai. Maremaruka http://www.uchportal.ru/load/28

3) Vpoku ajst yuuTess MaTeMaTHKH, anreopsl, reometpun http://www.uroki.net/docmat.htm 4)

S uny Ha ypok MareMaTtuku (METoAnYecKue pa3padoTku). — Pexxum pocrymna:

www.festival.1september.ru

5) Eaunas  KOJUIEKIMST  OOpa3oBaTENbHBIX  PECYpCOB.  — Pexxum JOCTyTIA:
http://schoolcollection.edu.ru/ 6) deaepanbHblii IEHTP HHOOPMAITHOHHO — 0OpA30BATEIBHBIX PECYPCOB.
Pesxxum moctyna: http://fcior.edu.ru/

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.mathb-ege.sdamgia.ru/
2. www.fipi.ru/
3. ege.fipi.ru/

4. http://www.matematika-na.ru

5.0uumknonenns g nereir http://the800.info/yentsiklopediya-dlya-detey-matematika

6.OHIUKIIONEe VS 10 MAaTEMATHUKE
http://www.krugosvet.ru/enc/nauka i tehnika/ MATEMATIKA.html

7.CripaBOYHHK MO0 MaTeMaTHKe JIJIs IIKoJIbHUKOB http://www.resolventa.ru/demo/demomath.htm

8.Marematuka oH-naiin http://uchit.rastu.ru
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