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NNOACHUTEJIBHASA3SAIIMCKA

VY4eOHbI Kypc «Anredbpa M Hayajla MaTeMaTHYECKOI'O AaHAJIU3a» SIBISETCS
OJIHUM W3 Hauboyee 3HAYMMBIX B IpOrpamMMme CpeIHero oOIiero oopa3zoBaHUs,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEYMBAECT MHCTPYMEHTAIbHYIO 0azy s
U3YyYEHHUs BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIpYroil CTOpOHBI, (popmupyer
JIOTMYECKOE U a0CTPAaKTHOE MBIIUIEHHE 00y4YarolUXCcsl Ha YPOBHE, HEOOXOIMMOM
JUIE OCBOCHUS WH(GOPMATUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTUX
JUCUMIUIMH. B paMkax JaHHOTO y4eOHOTro Kypca oOydaromuecs OBJIaJeBalOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOM HAyKH, KOTOpas (OpMyJIupyeT CBOH
JOCTUKEHHS B MaTeMaTH4eckon hopme.

VY4eOHblil Kypc anreOpbl M Haual MaTeMAaTUYECKOro aHaln3a 3aKja/bIBacT
OCHOBY Ul YCIIEUIHOIO OBJIAJICHUS 3aKOHAMM (U3HMKH, XUMHH, OMOJIOIHH,
MOHUMAaHUS OCHOBHBIX TEH/ICHIIMN Pa3BUTHS SKOHOMHUKHU U OOIIECTBEHHOM KHU3HHU,
MO3BOJIIET OPHEHTHUPOBATHCSA B COBPEMEHHBIX ITU(PPOBBIX H KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOIb30BaTh WX I JAajbHEiIiero oOpa3oBaHHs U B
MOBCEIHEBHOH XM3HU. B TO ke BpeMs oBianeHue abCTPaKTHBIMU U JIOTHYECKH
CTPOTMMHU KOHCTPYKLUSIMU anreOpbl M MaTeMaTH4YEeCKOro aHalu3a pa3BUBACT
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, TOKa3bIBaTh
YTBEPXKACHUS C TIOMOINBIO MHIAYKIMH U PACCYXJATh NEAYKTHBHO, HCIOIb30BATh
0000lIeHe W KOHKpETH3allMio, abCcTparupoBaHHE M aHAIOTHI0, (opMHpyeT
KpEaTUBHOE U KPUTHUUECKOE MBIIUIECHUE.

B xozme usyuenus yueOHOro kypca «Anredpa M Hayaisa MaTeMaTUYECKOTO
aHan3a» 0O0ydYarolluecs IMOIy4YaroT HOBBIM ONBIT pPEHICHUs NPUKIAIHBIX 3a]ad,
CaMOCTOSITENTLHOTO TOCTPOCHHUSI MaTeMaTUYECKUX MOJENEH peanbHBIX CHUTYyallHi,
UHTEPIIPETallud  TOJNYYCHHBIX  PEIICHUH, 3HAKOMATCA C  MpUMEpaMH
MaTeMaTHYeCKUX 3aKOHOMEPHOCTEM B TMpPHUpPOAE, HAayKe M HCKYCCTBE, C
BBIIAIOIIUMUCS MAaTEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHbI Kypc o00nazaeT 3HAYUTENbHBIM BOCIUTATENIBHBIM IMOTEHIHAJIOM,
KOTOPBIA peanu3yeTcss Kak uepe3 Y4eOHbIi Marepual, CIOCOOCTBYIOIIMIA
dbopMUPOBaHNIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHEHUPUKy yueOHOU
NeSTeNIbHOCTH, TpeOyIomel MpOJODKUTENIbHON  KOHLEHTPAallud BHUMAaHMUS,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTU M  OTBETCTBEHHOCTH 3a IOJYYECHHBIN
pe3yJbTar.

B ocHoBe wmeronuku oOydyeHus anreOpe W HayajgaM MaTeMaTHU4ecKOoro
aHaIn3a JEKUT ACSITEIbHOCTHBIN MPUHIUI 00yUYCHHUS.

B crpykrype yuebHOro kypca «Anrebpa M Hayajia MaTeMaTHUYECKOTO
aHaJIM3a» BbIIEIEHBI CIEAYIOLIUE COJIEPKATEIbHO-METOAUYECKHE JINHUU: «Yucna
UBBIUKCICHUS, « DyHKIIMUUTpahuKkm»,« Y paBHEHUSIHHEpaBeHCTBa» ,« Hauana



MaTeMaTHYecKoro aHanu3a», «MHoXkecTBa U JIOTHUKa». Bce OCHOBHBIE
COJIepKaTeIbHO-METOIMYECKHE JIMHUM HW3Y4aloTCsd Ha TMPOTSHDKEHUH JIBYX JIET
oOy4eHHs Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusl, €CTECTBEHHO JIOTIOIHSASIPYT
JIpyra W TIOCTENEHHO HACHINAsCh HOBBIMH TeMaMH M paszjaenamu. JlaHHBIHI
y4eOHBIA KypC SBJISETCS HMHTETPATUBHBIM, TOCKOJIBbKY OObenuHseT B cebe
COJEp’)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX JUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETPHUSI, MAaTEeMaTUUYECKUN aHaIN3, TEOpUS MHOMKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOyuaromuecs OBJaAeBalOT BcE Oosee
[IMPOKUM MATEMaTUYECKUM almapaToM, Y HUX MOCIEA0BATEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTUYeCKyl0 MOJENIb peajJbHOU
CUTyalluH, IPUMEHATh 3HAHUS, TOJyUYEHHbIE IPU U3YYEHUH Y4eOHOTO Kypca, AJis
pelIeHus] CaMOCTOSATEIbHO CPOPMYIUPOBAHHON MaTeMaTHUECKOM 3a/1auu, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

CopnepxarenpHo-MeTOoIMYeCcKass JUHUS «Yuciia ¥ BBIYMCIECHUS» 3aBepLIacT
dbopMHpoBaHHE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HayaTO Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanusi. Ha ypoBHe cpegHero oOiero
oOpazoBaHusi 0coboe BHUMaHUE yneisieTcss  (OPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUM, BKIIOYAIOUIMX B CE0sl MCIOJNB30BAHUE PA3ITUYHBIX
dbopMm 3amucu Yucia, YMEHHUE JieNlaTh MPHUKUIKY, BBITIOJHATh NPUOTMKEHHBIC
BBIUMCJICHHSI, OLIEHWBATh UYWCIIOBHIC BBIpaKEHUS, pabOTaTh C MaTeMaTHUYECKUMH
KOHCTaHTaMU. 3HAKOMBbIE OOYyYaIOUIUMCSI MHOXXECTBA HATYpaJlbHBIX, LEJbIX,
pallMOHANbHBIX W JCHCTBUTENBHBIX  YWCEN  JOMOJHAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B KaXxJoM M3 53TUX MHOXECTB paccMaTpuBalOTCA
CBOICTBEHHbIE €My chenuduueckue 3ajJayud W Olepaluu: JeJIeHUe Halemo,
OTIEPUPOBAHUE OCTATKAaMU Ha MHOXKECTBE IIENBIX YHCEN, OCOOBbIe CBOWMCTBA
palMOHANBHBIX M UPPAIMOHATIBHBIX YHCET, apu(PMETUUECKUE OTepaIuy, a TaKxKe
U3BJICUCHHE KOPHS HATypaJbHOM CTENEHM Ha MHOKECTBE KOMIUIEKCHBIX YHCEN.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHHIO Kpyra HCIOJIb3YEeMbIX YHUCENl U
3HAKOMCTBY C BO3MOKHOCTSMH WX NMPUMEHEHHUS Ul PEIICHMs Pa3IUYHbIX 3a7a4
dbopMupyeTcsi mpeaCcTaBICHUE O €IWHCTBE MaTEeMAaTHKH Kak HayKd W €€ poid B
MOCTPOCHUU MOJIEICH peaqbHOr0 MHpa, LMIUPOKO HCHOJIB3YIOTCS 0000IIeHHE U
KOHKpETH3alusl.

JIluaust «YpaBHEHHUS U HEPABEHCTBA» DPEATU3YETCS] HA MPOTSIKEHUH BCETO
oOy4eHHs] Ha YpPOBHE CpeIHEro oOmiero oOpa3oBaHMs, MOCKOJIBKY B KaXJIOM
pasnene IIporpaMMbl MpeayCMOTpPEHO pEIIeHHE COOTBETCTBYIOINIMX 3adad. B
pe3ynbTaTe OOydalolUecs OBJIAJCBAIOT PA3IMYHBIMH METOJAAMH  PEUICHHS
palMOHANbHBIX, HPPAIlMOHANbHBIX, IOKA3aTENbHbIX, JIOTAPUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEpPaBEHCTB U CHUCTEM, a Takxke 3ajad,
coJiepkamuxnapameTpol. I lorydeHHbIEyMEHUS TN POKOUCTIONB3YIOTCSIPU



UCCIeTOBaHNH (DYHKIIMI C TTOMOIIBIO MPOU3BOHOM, MPU PEUICHUU TPUKIATHBIX
3a/1a4y W 3aJ]a4 Ha HaXOXKJICHHE HauOOJIbIIMX ¥ HAMMEHBIINX 3HAYCHUN (PYHKIUU.
JlanHast conepkaTesibHasl JIMHUSA BKJIIOYAET B ceOsl Takke GOopMUpOBAaHUE YMEHHM
BBINIOJIHATh ~ pacy€Tel 1o  ¢opmyaaM, nOpeoOpa3oBaHUs  palUOHAIbHBIX,
UppAIMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TaKKE BBIPAKECHHUI,
coJlep KallluX CTEeTNeHW U Jjorapudmel. braromaps u3ydeHHIO alreOpanyecKkoro
MaTepuaia  MPOUCXOJMUT  JajibHEWIlee  pa3BUTHE  AJITOPUTMUYECKOTO U
a0CTPAKTHOTO MBIIUICHUS 00yYaromuXxcs, GOpMHUPYIOTCS HABBIKM JI€TyKTHUBHBIX
paccyxJIeHui, paboTbl C  CHMBOJBHBIMH  (OpMaMH,  HPEICTABICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEH B BHJI€ PAaBEHCTB U HEPABEHCTB. Ajredpa
npeanaraetT d(QGEKTUBHbIE MHCTPYMEHTHI ISl PEIICHUS] MPAKTHYECKUX W
€CTECTBEHHO-HAYYHBIX 3aJ]]a4, HAIJISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
S3bIKa HAYKH.

ConepxxarenpHo-MeTouYecKas JMHUS «DyHKIMU © TrpaduKu» TECHO
nepervieTaeTca ¢ JAPYTMMH JIMHUSIMU y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337aET MOCIEI0BAaTEIbHOCTh U3YUeHUsl MaTepuana. M3yueHrue cTeneHHou,
MOKa3aTEeNbHOM,JIOTapU(PMUIECKONUTPUTOHOMETPHUUECKUX (D YHKITUN, IXCBONUCTB |
rpadukoB, MCTONb30BaHUE (YHKIMWA JUIsI pEHIeHUs 3a1ad U3 JAPYrux y4eOHBIX
MPEIMETOB U PEATbHOM KU3HU TECHO CBSI3aHO KaK C MATEMATHUYECKUM aHAJIH30M,
TaKk M C pelIeHueM YpaBHEHMM M HepaBeHCTB. [lpu sTom Oonbllioe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHs BbIpakaTb (POpMyJIaMH 3aBUCUMOCTH MEXKY
pa3sTUYHBIMA BEJIWYMHAMH, WCCIICIOBATh TOJYyYCHHBbIC (YHKIIMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi coliepKaTeIbHON JIMHUK HalleJIeH Ha pPa3BUTUE YMEHHM
¥ HaBBIKOB, IO3BOJISIIOIIUX BBIPAXaTh 3aBUCHUMOCTH MEXAYy BEIMYUHAMH B
paznuuHoi (opMme: aHaTUTUUYECKOM, rpaduueckol u cioBecHOW. Ero usydenue
CIOCOOCTBYET Ppa3BUTUIO  AJNTOPUTMUYECKOIO MBIIUICHUS, CIOCOOHOCTH K
0000IIECHHUIO 1 KOHKPETU3alluH, UCTIOIb30BaHUIO aHAJIOTHH.

ConepxarenpHas JuHus «Havama maTeMaTH4eCKOrO aHajin3a» IO3BOJIIET
CYILIECTBEHHO PACIIUPUTHh KPYr KaK MaTeMaTHYEeCKUX, TaK M MPUKIATHBIX 3ajad,
JOCTYIHBIX 00YyYarolMMCs, TaK KaK y HHUX HOSIBISIETCS BO3MOXHOCTb CTPOMTH
rpa@uKd  CIOXHBIX (DYHKIMHN, OMNpENeNsiTh WX HAWOOJBITHE W HAWNMCHBIIIHE
3HAYEHUS, BBIYUCITH TUIOMAAN (QUTYP U OOBEMBI Tell, HAXOIUTh CKOPOCTH H
YCKOpeHHsl TipolieccoB. JlaHHas conep:KaTellbHasi JHHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH TOCTPOEHUS MaTEeMaTUYECKUX MOJENEeH peallbHbIX CHUTyallui,
MO3BOJISIET HAXOJWTh HAWIy4Ylllee pEUIeHWe B NPHUKIAJHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMYECKHX, 33/1adyaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHYECKOIrO
aHaiM3a CIOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBbIIUICHHS, (POPMUPOBAHUIO YMEHMM paclio3HaBaTh MPOSBIICHUS
3aKOHOBMaTeMaTUKHUBHAaYKe, TeXHUKEUUCKyccTBE. O0ydaronecsy3HaTo



BBIJIAIONINXCS pe3yJIbTaTax, MOJYYCHHBIX B XOJ/I€ PA3BUTHUS MATEMATHKN KaKHAYKH,
1 00 UX aBTOpax.

CopepxarenpHO-MeTOAMYECKas! THHUS «MHOXKECTBA M JIOTHKA» BKJIIOYACT B
ceOst DIIEMEHTHl TEOPUM MHOXKECTB W MAaTEMaTUYECKOW JIOTUKH. TeopeTHko-
MHO>KE€CTBEHHBICTIPEICTABICHUSTIPOHU3BIBAIOTBECHKYPCIIKOJIbHOMMATEMAaTUKH |
npeqIaraloT HamOoJee YHUBEPCAIBHBIN S3bIK, OOBEAUHSIOMNNA BCE pa3feiibl
MaTeMaTUKH © €€ TPUIOKEHUN, OHHM CBS3BIBAIOT pa3HbIe MAaTEMAaTHUYECKHC
JTUCIUTUIMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [lodTomMy BakHO daTh
BO3MOXXHOCTh OOy4YarIIeMycs TIOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTEMAaTUKH W HCIOJIb30BATh €ro JJI BBIPAKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEMaTUKM KaK HAayKH CIeIyeT IPU3HAThH
CBOMCTBEHHYI0 €U CTpOroctb OOOCHOBAaHMII U CJI€IOBaHUE OMNPEACIEHHBIM
mpaBujaM  TOCTPOCHHS  JIOKA3aTENbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKM CIHOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTH CBOU PACCYkICHHS Ha OCHOBE JIOTHUECKUX
npaBui1, POPMUPYET HABBIKK KPUTHUESCKOTO MBIIIICHUS.

B yuebHoM Kypce «Anredpa M Hayala MaTeMaTHYECKOro aHaJln3a
MPUCYTCTBYIOT OCHOBBI MATEMaTHYECKOTO MOJCITHUPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TMOCTPOCHUS MOJENEH peambHbIX
CUTYallui, HCCIEAOBAHHUS JTHX MOJENed C TOMOIIbI0 ammapara aiareOpsl U
MaTEeMaTHYECKOTO aHalli3a, WHTEPIpETAINH TOTYYCHHBIX pe3yNbTaToB. Takue
3aJaHusl BIUIETEHBl BK&XIBIM H3pa3IelIOBIPOTrPAMMBI,IIOCKOIbKYBECHMATEpUal
y4eOHOTO Kypca MIMPOKO HCIIONB3YETCS IS PElIeHUs MPUKIAAHBIX 3amad. [lpu
pEIICHUH  pealbHBIX  MPAKTUYECKUX  3aJad  OoOydwarolmuecs  pa3BUBAIOT
HAOJIIOAATENIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
UCIIOJB30BaTh  AHAJIOTHI0, 00001aTh W KOHKPETU3UPOBAThH  MIpoOJeMy.
JlesiTenbHOCTh 1O (OPMUPOBAHHWIO HABBIKOB pENICHUS TPHUKIAAHBIX  3a71ad
OpraHU3yeTCABIPOIIECCEN3YICHUIBCEXTEMYUeOHOTOKYpca«Anredpannayaia
MaTEMaTUYECKOTO aHATTU3ay.

Ha wuzyuenune ydeOHOro Kkypca «Airedpa M Hayajga MaTeMaTHUYeCKOro
aHanuza» oTBoauTcs 272 vaca: B 10 kiacce — 136 yacoB (4 yaca B Henento), B 11
Kkiacce — 136 yacoB (4 4aca B HEJIEIIO).



COAEP KAHUEOBYYEHUSA
10 KVIACC

Yucnau BbIYMCICHUSA
Panmonanbabieunciia. OObIKHOBEHHBICUIECITUIHBICIPOOU, TPOLICHTHI,
O6eckoHeuHbIeniepuoandeckuenpoon.l [puMenenne 1poOeHUTIPOTICHTOBIIISIPEIIICHUS
IIPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU.

JeiictBurenpHble uncna. PanuoHanbHble W UppAlMOHAIBHBIE  YHCIIA.
ApudmMernueckre  omepalMu ¢ JICWCTBUTENbHBIMU  uYuciaMud.  Mojayib
JEeWCTBUTEIBHOTO YKCiia U €ro cBoicTBa. [IpubnmkEHHBIC BBIYMCICHUS, MTPaBUIIA
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3YJIbTaTa BHIYNCICHUMN.

Crenenb ¢ uenbiM TnokazateneM. bunom Herotona. Hcnonb3oBanue
MOAXOASIIEH (OPMBI 3aMUCH ACHCTBUTEIBHBIX YUCEN JJI PEUICHUS MPAKTHUECKUX
3a7a4 ¥ PEJCTABJICHUS TaHHBIX.

ApupmMeTnyecKuiKOpeHbHATYpaIbHOWCTEIEHUHETOCBOMCTRA.

Crenenb C panuMOHAIBHBIM IIOKA3aTesleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEBLHBIM IOKA3aTEJIEM.

Jlorapudmuucna.CoiictBanorapudma.lecsiTnaHbIeNHATY paJIbHBIETOTapUu M
BI.

CuHyC,KOCUHYC,TAHT€HC,KOTAaHT€HCUYHUCIIOBOTOAPTYMEHTA. APKCUHY C,apKKOCUH
yC ¥ apKTaHI€HC YUCIOBOIO ApryMEHTA.

YpaBHEeHUSAUHEPABEHCTBA

ToxmecTBa © TOXIECTBEHHBbIE TMpeoOpa3oBaHus. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIbHBIE YpaBHEHUSI M ypaBHEHUSA-CIEACTBUs. HepaBeHCTBO,
pellIeHNEe HEPABEHCTRA.

OCHOBHBIE METOJIbl PEIICHUS LENbIX U IPOOHO-pAllMOHATILHBIX YPABHEHUN U
HEpPAaBEHCTB. MHOroOWwIeHbl OT OJHOW MEPEMEHHOU. /JleleHne MHOrowieHa Ha
MHOIOWIeH ¢ ocratkoM. Teopema be3dy. MHoOrouneHsl ¢  LEIbIMU
kodppunmnentamu. Teopema Buera.

[Ipeobpa3zoBaHUSIYMCIOBBIXBBIPAKEHUM,COEPKAINXCTEIEHUUKOPHHU.

HppaumnonanbHbie YPaBHEHUS. OcHOBHbIE METO/IbI pelIeHus
UppaIMOHATBHBIX YPaBHEHUIA.

[TokazarenbHbie ypaBHEeHUs. OCHOBHBIE METOJIbI PELICHUS IMOKAa3aTEIbHBIX

YPaBHEHUM.
[IpeoOpazoBaHKneBBIpaXKEHUH,COIEPKAIIUXIOTAPUDMBI.
Jlorapudmuueckue YpaBHEHHS. OcHOBHBIE METO/BI peleHns

JorapuMUYECKUX YPaBHEHHI.



OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeoOpazoBanue
TPUTOHOMETPHUUECKUX BbIpaKEHUN. PellleHre TPUrOoHOMETPUYECKUX YPAaBHEHUM.

Pemienne cucreM NMHEHHBIX ypaBHEHMH. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUYMCIICHUE €r0 3HAYEHUS, TPUMEHEHUE ONPEACTUTENS I PELICHUS
CHCTEMBI JIMHEMHBIX ypaBHECHUU. PemeHne npukiIagHbiX 3a4ady C I[OMOUIBIO
CUCTEMBI JIMHEWHBIX ypaBHEHUH. M cciietoBaHre TOCTPOCHHOM MOJEIIH CIIOMOIIBIO
MATPHUL U ONIPEICITUTEIICH.

[TocTtpoeHne maremMaTHYECKUX MOJEIEH pPEalbHOW CUTYyallMd C ITOMOIIBIO
YpPaBHEHHII U HepaBEeHCTB. lIpuMeHeHHE ypaBHEHMI M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a7ady M 3aJad M3 pa3IMyHbIX O0JacTel HayKu M peanbHOU
AKU3HU.

DOyHKUMUUTPAPUKHA

OyHKIM, CcrnocoOsl 3amaHus GyHKIUU. B3aumHO oOpaTHbIE (QYHKIIHH.
Komnosunms @ynkuuit. I'paduk QyHKuu. OnemMeHTapHble NpeoOpa3zoBaHUs
rpa@uKoB QyHKIHIA.

OO6nactb onpeneneHus U MHOXKECTBO 3HaueHMi pyHkiuu. Hymu ¢pyHkuumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE M Heu€THbIe (yHKIUU. [leproanueckue
dbynkuun. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakCUMyMbl U MHUHHMYMBbI
¢bynkuuu. Hanbosnpinee u HauMeHbliee 3Ha4eHus1 QYHKIIMKM HA POMEXYTKE.

Jluneiinas, KBajpaTU4Hass U JAPOOHO-TMHEWHas (PyHKUIUH. DJIEMEHTapHOE
UCCJIEIOBAHHUE U MTOCTPOEHUE UX IPaUKOB.

Crenennas pyHKUMS C HaTypaJbHBIM M LENbIM MOKa3aTeneM. EE cBoiicTBa u
rpaduxk. CBoiicTBa 1 rpaduK KOpHs N-0il CTENEHU Kak GyHKIIUU OOpaTHONCTENIEHN
C HATypAJIbHBIM MOKA3aTEJEM.

[TokazaTenbHasunorapupmuyeckasPyHKIUU, UXCBOMCTBAaUTpapUKH.
Hcnonp3oBanuerpa@ukoB)yHKITUHAIIpEIICHUSYpPAaBHEHUN.

TpuroHomerpruyeckas OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUHNA YUCIOBOTO apryMEeHTA.

@OyHKIIMOHAIbHBIE3aBUCUMOCTUBPEATbHBIXIIPOLIECCAXUSBICHUSIX.
['pacduxupeaibHBIX3aBUCUMOCTEN.

HavyanamareMaTnuecKOroaHaaus3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOcCJeaoBaTeIbHOCTEH. MeTon
MaTeMaTU4ECKOU WUHYKIHH. MOHOTOHHBIE " OrpaHUYECHHbIE
nocJjie[oBaTeNbHOCTU. McTOpHsi BOSHUKHOBEHMSI MATEMAaTHUYECKOrO aHajin3a Kak
aHanM3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckasi nporpeccuu. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma O€CKOHEYHO YOBIBarOIIEH I'e€OMETpUUYECKOM
MpOrpeccuun.JINHENHBIMMIKCITOHEHIMATIbHBINPOCT. Hrcioe. DOpMyJIIacioKHbIX



npoueHToB. Mcnonb30BaHWE MPOTrpeccUr JUIsl  PELICHHs peajbHbIX —3aaad
MPUKJIATHOTO XapaKTepa.

HenpepriBuble (yHkiMu U ux cBoWcTBa. Touku pa3pbiBa. ACHUMIOTOTHI
rpadgukoB ¢yHkuuii. CBolcTBa (YHKIHI HENPEPBHIBHBIX Ha oOTpe3ke. Merton
WHTEPBAJIOB ISl PEIICHUS HEpaBEHCTB. lIpriMeHEHHE CBOWCTB HEMPEPBIBHBIX
GbyHKUMNA 15 peleHus 3a1a4.

IlepBas u BTOpas npousBojiHbie GyHKUMU. OnpeaeneHrne, FTeOMETPUYECKUi U
(bu3UYeCKuil CMBICT TPOU3BOAHON. Y paBHEHHE KacaTeIbHOU K TpaduKy QyHKITUN.

[IpousBoansbie DJIEMEHTAPHBIX byHKIUH. [IpousBoaHas CYMMBI,
POU3BECHUS, YaCTHOTOMKOMITO3U NN (DYHKITUA.
MHo:xecTBanJIOTMKA

MHO»XeCTBO, ONnepanuy HaJ MHOXECTBAMM W HMX CBOMCTBA. [[marpaMmsbl
Olinepa—Benna. IIpumeHeHHME TEOPETHKO-MHOKECTBEHHOI'O —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUH 3aAad W3 JAPYyIuX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MAaTEMaTHYECKOTO OOBEKTA, CIEICTBUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHECHMUS.

11KJIACC

Yuciian BbIYMCICHUSA

Harypansubie u nensie yucna. [IpuMeHeHre NPU3HAKOB AETUMOCTH LEIBIX
yuces, HauOoypmmik oOmui nenurtens (manee — HOJ]) m HaumeHswliee ooOiiee
kpatHoe (nanee — HOK), octaTkoB o MoayJto, anroputMa EBkiuaa ajs pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

KommekcHpie uncna. AnreOpawdeckas W TpUTOHOMETpuueckas (OpMBI
3aMUCy KOMIUIEKCHOTO 4YHCia. ApudmeTnueckue omnepanud ¢ KOMIUIEKCHBIMH
yuciamMu. M300pakeHre KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOM IJIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHd W3 KOMIUIEKCHOTO yucia. [Ipumenenune
KOMITJIEKCHBIX YHCET TS PENICHHs (PU3HMUECKUX U TEOMETPUICECKUX 3a]1ad.

YpaBHeHUSIUHEPABEHCTBA

CuctemMa U COBOKYIIHOCTh YypaBHEHHUH M HEPAaBEHCTB. PaBHOCHIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCWIIbHBIE HEPABEHCTRA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  ypaBHEHWH C  TTOMOIIBIO
TPUTOHOMETPHUUECKON OKPY>KHOCTH. PenieHne TpuroHoMeTpu4eCcKuX HEpaBEHCTB.

OCHOBHBICE METO/ABI PEIICHUS TIOKA3aTeIbHBIX H  JIOTapu(PMHUUECKUX
HEPaBEHCTB.

OCHOBHBIEMETOIBIPENIEHUANPPALUOHAIEHBIXHEPABEHCTB.



OCHOBHBIE METOJBI PELIEHUS CHUCTEM M COBOKYIHOCTEW paldOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(MUYECKUX YPAaBHEHUIA.

YpaBHEHUS,HEPABEHCTBANCUCTEMBICIIApAMETPAMMU.

[IpuMmeHeHNE ypaBHEHUH, CUCTEM U HEPABEHCTB K PEUICHUIOMATEMATUYECKUX
3aJlay ¥ 3a/1a4y U3 pa3IMYHbIX 00JacTel HAyKU U pealbHOW JKU3HU, HHTEpIIpeTalus
IIOJIyYEHHBIX PE3YJIbTATOB.

DOyHKUUUUTPaAPUKHU

I'paduk kommosunmu QyHkiuid. ['eomerpuueckue oOpas3bl ypaBHEHUN U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomerpruyeckruepyHKINN,UXCBONCTBAUTPADUKH.

I'paduueckue Meroabl pemieHUs ypaBHEHUH W HepaBeHCTB. |'paduueckue
METO/bI PELICHHUS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanne rpadukoB (QyHKUMHA [UIsi MCCIEAOBAaHUSA IPOLIECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HHMKAIOT IMPHU PEIICHUU 3aJad U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATBHOU KU3HU.

HavanamareMaTHyecKOroaHaausa

[IpuMeHeHre NMPOU3BOJHON K HCCAEAOBAaHUIO (PYHKIMHA Ha MOHOTOHHOCTb U
3KCTpeMyMbl.  HaxokaeHue  HamOOJIbIIEr0 W HAaUMEHbBIIErOo  3HAYCHUH
HEMpepbIBHON (QYHKIIUU Ha OTPE3KE.

[IpyumeHeHne TPOU3BOJHOM JJIsI HAXOXKACHUS HAWIIYUIIEro pEIICHUS B
NPUKIIAIHBIX 3a/Jadax, Uil ONpPEACIEHUS CKOPOCTH M YCKOPEHHWs Mpolecca,
3ajaHHOTO (POPMYIION MK TPadUKOM.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBooOpasHbIXx. I[lepBooOpas3Hbie
aneMeHTapHbIX QyHkIui. [IpaBuina Haxox1eHUs TepBOOOPA3HBIX.

Nurerpan. I'eomerpuueckuil CMbICH UHTErpaia. BeraucieHueonpeaeaéHHoro
uHTerpana no popmyie Herotona-Jleitonuna.

[Ipumenenne wHTerpajia A HAXOXKJIEHHUS IUIOMIAAEH IUIOCKUX (UTYp H
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsbl pemeHnit  aud@epeHIManbHbBIX  yYpaBHEHU. MaremaTudeckoe
MOJICJIMPOBAHUE pEAlbHBIX IMPOLECCOB C MOMOIIbIO U PepeHInaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIEPE3VYIJIbTATBIOCBOEHUAYYEBHOI'OKYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHB) HA VYPOBHE CPEJHEI'O OFIIETO
OBPA30OBAHNMA

JIMYHOCTHBIEPE3YJIBTATDBI

1) rpa:xIaHCKOTOBOCITUTAHMS

c(hOpPMHUPOBAHHOCTHIPAKTAHCKOUTIOZUIIMKM O0yJArOIIETOCs KaKaKTUBHOTO W
OTBETCTBEHHOTO  WIEHa  POCCHUHCKOro  0OIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBIICHU,
NpoIeAyp TPaKIaHCKOTO oOIIecTBa (BBIOOPHI, OMNPOCHI W JPYroe), yMeHHue
B3aMMOJICHCTBOBaTh C COIMAJbHBIMU HHCTUTYTAMHU B COOTBETCTBUM C HX
GyHKIUSIMY ¥ HA3HAYCHUEM;

2) NaTPUOTUYECKOTOBOCTINTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUUCKON TPaXKTAHCKON HJICHTUYHOCTH, YBAXKEHUS K
MPOILJIOMY M HACTOSIIEMY POCCHUHCKOM MaTE€MaTHUKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTHKEHUAM POCCHICKUX MATEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
UCIIOJIb30BaHUE ATUX JOCTHKEHUW B JPYTrMX HayKaX, TEXHOJIOrusx, cdepax
HSKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOTOBOCTIMTAHUS:

OCO3HaHMWE JAYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoja, chOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMUSI, STUYECKOTO IMOBEJACHUS, CBA3AHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JIOCTHKEHUM HAYKU U JACSATEIbHOCTHIO YUEHOTO, OCO3HAHUEIUYHOTO
BKJIa/la B TOCTPOCHHUE YCTOMUYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOTOBOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHUWE K MUY, BKJIIOYas ICTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJa4, PEIICHUH, PacCyXIeHUH, BOCIPUUMYHUBOCTHK
MaTeMaTUYECKUM acleKTaM pPa3jInyHbIX BUJOB UCKYCCTBA;

5) puU3MUeCKOTOBOCTIUTAHUA:

c(hOPMHUPOBAHHOCTh yMEHHUS TPUMEHATh MaTeMaTHYECKUE 3HAHHUS B
WHTEpecax310poBoronde3zonacHoroodpasa YKW3HU,0TBETCTBEHHOCOTHOILIEHUEK
CBOEMY 3I0POBBIO (370pOBOE MHUTaHUE, COANIAHCUPOBAHHBIM PEKUM 3aHATUU U
OTIbIXa, peryisipHas (u3nvecKas aKTUBHOCTH), (PU3HMUECKOE COBEPLUICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIHHOMN JAESATEIbHOCTHIO;

6) TPy10BOTOBOCIIUTAHUS:

TOTOBHOCTh K TPYIdy, OCO3HAHHE IICHHOCTH TPYIOJIOOUs, HHTEpPEC K
paznmuuHbiM  cpepam  MPodEeCCHOHATIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOUHEENPUIOKEHUSIMU, yMEHUECOBEPIIATHOCO3HAHHBIUBHIOOD
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Oymymieli mpodeccun W peaau30BBIBaTh COOCTBEHHBIC JKHU3HCHHBIC TUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHMUYEeCKOMY  OOpa3OBaHUIO W
caMOOOpa30BaHUIO HAa TPOTSHKEHWU BCEU JKU3HHM, TOTOBHOCTh K AKTUBHOMY
YYACTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HANPABIECHHOCTH;

7) 3K0JI0THYEeCKOTOBOCTIUTAHUSA

c(hOPMHUPOBAHHOCTh  DKOJIOTHYECKOW KYJIbTYpbl, TOHUMAaHWE BIUSHUS
COLIMAJIbHO-3KOHOMUYECKUX MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOU
Cpe/ibl, OCO3HaHHUE TII00AIBHOTO XapaKTepa IKOJOTUUECKUX MPOOJIeM, OpUEHTAIIUS
HAa TPUMEHEHUE MaTEMATHUYECKUX 3HAHUW sl pelieHusl 3agad B 00JacTu
OKPYXalUIEH Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOXHBIX
MOCJICICTBUI JIJIL OKPYKAIOILIEH CPEbI;

8) HEHHOCTHHAYYHOTI ONIO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKU U  OOIIECTBEHHOM  TMPAKTUKH, ITOHUMAaHHE
MaTeMaTUYECKOW HayKh Kak c@epbl 4YeIOBEUECKON [eATEeIbHOCTH, ITanoB ¢
Pa3BUTHSL M 3HAYMMOCTH [IJI1 PAa3BUTHS IHUBUJIM3ALIMM, OBJIAJICHUE SI3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOW KyJbTYpOM KakK CpPEJACTBOM IIO3HAHUS MUDA,
FOTOBHOCTh OCYILIECTBJIATh MNPOCKTHYID W HCCIEIOBATEIbCKYIO JIE€SITEIbHOCTh
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIEPE3YJIbTATDHI

Ilo3HaBaTe/ibHBIEYHUBEPCAJIbHbIEyUYeOHbIeIeiiCTBUS

ba3oBble 1ornueckue AeiicTBU:

BBISABJISAITH U XapaKTEPU30BaTh CYILIECTBEHHBIE NPU3HAKUM MaTEMAaTUUYECKUX
OOBEKTOB, TIOHATHH, OTHOLICHUA MEXAY TMOHATHUSAMHU, (POPMYIHPOBATH
onpeiesieHUs] TIOHATUHM, YCTaHABIIMBATh CYIIECTBEHHBINA MPU3HAK KJIacCU(DUKAILINH,
OCHOBAHUS JIJIs 000OIIEHUS U CPABHEHUSI, KpUTEPUU TTPOBOJAUMOTO aHAJIN34;

BOCIIPHHUMATh,  (HOpMyIupoBaTh H  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTENbHBIE U OTPUIATENIbHBIC, EAMHUYHbBIE, YACTHBIE U OOII1E, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTUBOPEUHS
B (¢akTax, JaHHBIX, HAOIIOACHUSAX U YTBEPXKACHUSX, Mpeiaratb KpUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMI;

JIeJIaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUECHHUH, YMO3aKIFOUEHUH IO aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEJIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM
(OpsiMbIe ¥ OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTAIINIO, IPUBOIUTH TPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;
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BBIOWpATh CMOCOO pelieHus Yy4deOHOM 3amadyu  (CpaBHMBATh HECKOJIBKO
BApUAHTOB PEIICHMs], BEIOUpATh Hanboee MOAXOIAIUN ¢ YYETOMCAMOCTOS TEIHHO
BBIJICJICHHBIX KPUTEPHUCB).

BaszoBblenccienoBarejbcKkueeicTBUSA:

UCIIOJIb30BaTh BOINPOCHl KaK HCCIEI0BATENLCKUI WHCTPYMEHT MO3HAHUA,
dbopMyauMpoBaTh  BOINPOCHl,  (UKCHPYIOIIUME  NPOTUBOpeuHe,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (popMUpOBaTh THUIIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO0, MHCHHE,

IIPOBOJIUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICIOBAHUE
M0 YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YeCKOro 0ObeKTa, SBJICHHUS, ITpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00beKTaMu, SIBJICHUSIMH, TIPOIIECCAMH,

CaMOCTOSTENIHO (OPMYIUPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBENEHHOTO  HAONIONCHMS, HWCCJIEJOBAaHMs, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHI;

IIPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE TMpOIECCa, a TaKXKE BBIJIBUTaTh
MIPEIOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

PaGoracundopmanueii:

BBISIBIISITH JA€UIIMTH UHPOpPMAIIUU, JAHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a]1au;

BBIOMpATh MH(DOPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HWHTEPIPETUPOBATh WH(OPMAIIMIO pPA3THYHBIX BUIOB W
dbopM IpeacTaBICHNUS,

CTPYKTYpPUPOBaTh MHGOPMAIIMIO, TPEICTABIATh €€ B Pa3IMYHbIX (opMax,
WTIOCTPUPOBATh TpadUyuecKy;

OIICHUBATh HaAEKHOCTD nH(OopMaIuu 1o CaMOCTOSATEITLHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBICYHHBeEpPCAIbHbIeyYeOHbIeACHCTBUA

Oo0menue:

BOCIPUHUMATh U (POPMYIHPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBUSIMH U
e MM OOLIEHUS, SCHO, TOYHO, IPAMOTHO BBbIpaXkaThb CBOIO TOYKY 3pPEHHS B
YCTHBIX U NHCBMEHHBIX TEKCTAX, JaBaTh IIOSCHEHMs IO XOAY PEUICHUS 3a/1auH,
KOMMEHTHPOBATH IMOJYYEHHBIN pE3yIIbTarT;

B XOJI€ OOCYXJIEHHS 3a/1aBaTh BOIIPOCHI MO CYLIECTBY OOCYKIAE€MOIl TEMBI,
npoOsieMbl, pemaeMod 3aJaud, BBICKA3bIBaTh MJIEH, HAICJICHHbIE Ha TIIOUCK
pEelIeHUs], COINOCTABIATh CBOM CYXKJEHHSA C CYXICHHSAMH JPYTHX YYaCTHHUKOB
nuanora, oOHapy>KMBaTh pa3jM4yMe M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bOopMyIMpPOBATH PA3HOIIIACHSI, CBOU BO3PAKEHUS;
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NPEACTABIATh PE3YJIbTAThl PEUICHUS 3a/1aud, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
MIPOEKTa, CaMOCTOSITENIbHO BBIOMpaTh (QopMaT BBICTYIUICHUS C Y4€TOM 3ajad
MPEe3eHTALMU U OCOOEHHOCTEHN ay IMTOPUH.

PeryasiTuBHbleyHUBepCaJibHbIey4YeOHbIe1eiiCTBHUA

Camoopranu3anus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a7a4d, BEIOMpPATh CIOCOO pelieHus ¢
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
Y KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C Y4ETOM HOBOU MH(OpMaUu.

CaMOKOHTPOJIb,YMOUNOHAJIbHBITUHTEJIEKT:

BJIaJIETh  HABBIKAMU  IO3HABATEIBLHOM  peQieKCHMM  Kak  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJECTh
croco0amMu CcaMOMPOBEPKHU, CAMOKOHTPOJS TMpoIlecca M pe3yjbTaTa pelieHus
MaTeMaTU4YEeCKOW 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPHU PEIICHUM 3a7auH,
BHOCUTH KOPPEKTHUBBI B JIEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX,
HalJICHHBIX OIMHMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATHCOOTBETCTBUEPE3YIbTATALICTUNY CIIOBUSIM,00bSCHATHIIPUINHBI
JIOCTUKEHUS WM HEJIOCTHKEHUS PE3YIbTAaTOB JICSITEIHLHOCTH, HAXOAUTh OIINOKY,
JIlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI1eATENbHOCTD:

IIOHUMAaTh W MCIIOJb30BaTh NPEUMYIIECTBA KOMAHAHOM W WHAWBUAYAIBHOU
paboThl TpU peHieHUuH Y4YeOHBIX 3ajady, TMPUHUMATh LEJIb COBMECTHOM
JeATEeIbHOCTH, IUIAHUPOBATh OPTraHU3aAllUI0 COBMECTHOW pabOoThI, paclpenessirTh
BUJIbI pabOT, JOrOBapuBaThCs, OOCYXKIaTh MPOIECC U pe3yabTaT padoThI,
0000111aTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBAThBIPYNIOBLIX(POpMaxpaboThI(00Cy XK AeHHS,00MEHMHEHHUH,
«MO3TOBBI€ IITYPMBD» W HHBIC), BBINOJIHATH CBOK 4YacTh paboOThl U
KOOPJAWHUPOBATh CBOM JCHUCTBUA C JPYTMMH YJIC€HAMU KOMAaH[bl, OLCHHBATH
KauyeCcTBO CBOETro BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/JICHCTBUSI.

HNPEAMETHBIEPE3YJIBTATHI

K xonmy oOydenuss B 10 KjacceoOydaronuics TMOTYyYUT CIEAYIOLINE
IpPEeIMETHBIE PE3YJIbTAThl MO OTAEIBbHBIM T€MaM paboyell mporpamMmbl y4eOHOTO
Kypca «Anredpa u Hayajla MaTEMaTUYECKOIO aHaJIU3a»:

Yucnau BbIYMCICHHUS:
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CBOOOZHO OINEpPUPOBATh MOHITUSIMH: PALUOHATIBLHOE YHUCIO, OECKOHEUHas
nepuoanyeckas ApoOb, TPOLEHTH, HPPALUOHAIBHOE YHUCIO, MHOXXECTBA
PalHOHAIIBHBIX U AEHCTBUTEIBHBIX YUCET, MOAYJIb JEHCTBUTEIBHOTO YUCIIA;

OPUMEHATh JpOOM M TMPOLEHTHl [JIs pPELICHUs MPHUKIAJHBIX 3a7ad U3
PA3JIUYHBIX OTPACIIEN 3HAHUM U PEATIbHOM KU3HU;

OPUMEHSTh NPUONIMKEHHBIE BBIYMCICHUS, IPABUJIA OKPYTIIEHUS, IPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYMCIICHNN;

CBOOOZHO ONEpUpOBaTh IOHATHEM: CTENEHb C LENbIM IO0Ka3aTeseM,
UCIOJIb30BaTh MOAXOMALYI0 (POPMY 3aIUCH IEHCTBUTENBHBIX YNCEN AJIsl PEIICHUs
MPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOOJHO OIEpUPOBATh MOHATHEM: apUPMETUUYECKH KOPEHb HATYypaJbHOU
CTEIICHU;

CBOOO/IHO ONEPUPOBAThH MOHATUEM: CTENEHb C PAllMOHAIbHBIM IOKa3aTeNIEM;

CBOOOIHOONIEPUPOBATHIIOHATHSIMU JIOTapU(PMUKCIIA, IECATUIHBIEH
HaTypaJbHbIEIOrapu(pMblI;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCHUHYC, TAHI€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTAa;

OIEPUPOBATH MOHATUAMM: APKCHUHYC, aPKKOCUHYC M apKTaHI'€HC YMCIIOBOTO
apryMeHra.

YpaBHeHUsIUHEPABEHCTBA:

CBOOOJIHO OIEpUPOBATh MOHATHUSMU: TOXKAECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCHUJIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jIu4HbIE METOABl PELICHHS PAaLHMOHAIBHBIX H JIpOOHO-
pPAlMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ WHTEPBAJIOB Ul PEIICHUSA
HEPAaBEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATHSMHU: MHOTOWIEH OT OJHOM MNEpPEeMEHHOM,
MHOTOYJICH C LENbIMU KO3 (PUllMeHTaMu, KOPHU MHOTOUWICHA, IPUMEHSThACTICHIE
MHOI'OYJIEHa Ha MHOI'OYJIEH C OCTaTKoM, Teopemy besdy m teopemy Buera mid
pelIeHns 3a1ay;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuLa, ONPEACIIUTENb MATpUIbl 2 X 2 MU €ro reoOMETPUYECKUH CMBICIH,
WCIIOJI30BaTh CBOICTBA ONpeenuTeNs 2 X 2 JUisl BBIYMCIEHUS €ro 3HAYCHUS,
IIPUMEHATh ONPEACIIMTENIM Il PEIICHHUs CUCTEMbl JIMHEWHBIX YPaBHEHMWH,
MOZICIIUPOBATh PEAJIBHBIE CUTYAL[UU C IIOMOILBIO CUCTEMBI JIMHEUHBIX YPAaBHEHU,
UCCIIEIOBATh IIOCTPOEHHBIE MOJENM C IOMOIIBI0 MAaTpULl U ONPEACIUTENEH,
WHTEPIIPETUPOBATH ITOJTyYEHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBMM C KOPHSIMH [UJIsi MPeoOpa3oBaHUs
BBIPAKCHUM;
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BBIMOJIHATHIPEOOPA30BAHUSUHCIOBBIXBBIPAKEHHH,CONEPIKALIUXCTETIEHUC
palMoOHAIbHBIM [TOKA3aTENEM;

UCII0JIb30BaTh CBOICTBa aorapupmMoB JUISL npeoOpa3oBaHus
Jorapu(pMUUECKUX BBIPAXKEHUM;

CBOOOJTHO ONEPHUPOBATH MOHITHSIMU: HpPpAlMOHAIbHBIC, TMOKa3aTeIbHbIE U
JorapuMuUecKue ypaBHEHHS,HAXOIUTHUXPEIICHNUS CIIOMOIIBIOPAaBHOCHIBHBIX
NIEPEX0/I0B WM OCYIIECTBIISISI IPOBEPKY KOPHE;

OPUMEHATHh OCHOBHBIE TPUTOHOMETpHUUYecKre GOopMyIIbl sl MPeoOpa30OBaHUS
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO  OINEPUPOBATH TOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH HEoOXoaumble (GOpPMYNBl ISl  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHHI;

MOJICIMPOBaTh pealibHble CHUTyallud Ha S3bIKe alreOpbl, COCTaBIATH
BBIPQXECHUS, YpPaBHEHHUS, HEpPaBEHCTBAa IO YCJIOBHIO 3a/layd, MCCIIEIOBATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM alllapaTa ajireopsbl.

DOyHKUHMUUTPAPUKH:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: (QYHKLHS, CIIOCOOBI 3aAaHus (DYHKIIHH,
B3aMMHO OOpaTHble (YHKIUH, KOMIIO3UIUS (QYHKIHHA, Tpaduk GyHKIUH,
BBITIOJTHATD dJIEMEHTApHBIC MTPeoOpa3oBaHus IpapuKOB (yHKIIHIA;

CBOOOJITHO OIEpPUPOBATh MOHIATHSAMHU: 00JIACTH OMPENETICHUS U MHOMXECTBO
3HaYeHUH PyHKINUU, HYTU QYHKIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOMHO OMEpUPOBATh TMOHATHUSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoanyeckre QyHKUIUHU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYyMBI U
MUHUMYMBI (DYHKIIMH, HAuOOJbIIEE M HAUMEHbIIEe 3Ha4YeHHe (QYHKIUM Ha
IPOMEXKYTKE;

CcBOOOHO OTEpPUPOBATH MOHATUAMHM: CTEIEHHAs (QYHKIUS C HATYpaJIbHBIM H
[ENBIM TOKa3zarenaeM, rpaduk CTENeHHOW (YHKIUMH C HaTypajdbHBIM M IIEIBIM
nokasareneM, rpaduk KOpHS N-Od CTEMEeHW Kak (DYHKIIMM OOpaTHOM CTENeHu ¢
HATypaJbHBIM MOKa3aTeJIeM;

ONEepUpPOBATh TOHATHSAMH: JIMHEHHAs, KBagpaTW4dHas M APOOHO-TUHEHHAS
(GYHKIMH, BRITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAHUE U MIOCTPOCHHUE UX TPAPHUKOB;

CBOOOZHO OINEpHpPOBaTh MOHATHUSAMU: TOKa3aTelbHas U Jorapupmuueckas
dbyHKIMM, UX CBOMCTBA M TpaduKH, HCIOJIB30BaTh WX TpadUKU IS pelieHUs
YPaBHEHUI;

CcBOOOMHO OMEpUPOBATh TOHATHUAMU: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
OIpe/ieTICHNe TPUTOHOMETPHUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

UCTOJb30BaTh Trpaduku (GyHKIUN JUIs  HCCIEAOBAaHUSA IPOIECCOB U
3aBUCHUMOCTEH MpH PELICHUM 3aJa4 U3 JPYruX Y4eOHBbIX NMPEAMETOB U PEaJbHOU
YKU3HH, BbIpAXaTh OPMYJIaMH 3aBUCUMOCTH MEXY BEIMYUHAMU;

15



HavasiamareMaTH4eCKOr0aHAJIU3A:

CBOOOJHO OMEpPUPOBATh MOHATHSIMH: apUPMETHUECKas U TeOMETpHUecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIasi TEOMETPUIECKasi TPOTPECCHs], TUHEHHBIN U
AKCIIOHEHIIMATIBHBIN pOCT, (hOpMyJia CIOKHBIX MPOIEHTOB, UMETh MPEACTABICHUEO
KOHCTAHTE;

UCIIOB30BaTh IPOTPECCUM U1l PELICHUs DPEANBbHBIX 3a1ad IMPUKIATHOTO
Xapakrepa,

CBOOOJHOOTIEPUPOBATHIIOHATUIMHU: TIOCIEA0BATEIBHOCTD,CIIOCOObI3aaHUs
IIOCJICIOBATEIILHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIE I10CJIEIOBATEIbHOCTH,
IIOHUMATh OCHOBBI 3apOXKIEHHsS MAaTeMaTH4YECKOro0 aHaju3a Kak aHalIu3a
OCCKOHEYHO MAJIBIX;

CBOOOJTHO OTICPUPOBATH MOHSATHUSIMHE: HEMPEPHIBHBIE (DYHKITMH, TOUKHPA3PHIBA
rpaduka QyHKIUHN, aCUMITOTHI rpaduka QPyHKIUY;

CBOOOJIHO OIEepupoBaTh MOHATHEM: (YHKIUS, HEMpepbiBHas Ha OTpE3Ke,
MIPUMEHSITh CBOMCTBA HEMPEPHIBHBIX (DYHKIIUM JIJIsl peIIeHUs 3a/1a4;

CBOOOJHO OIEpUPOBaTh MOHATHSMHU: TIepBas W BTOpas IPOU3BOJHBIE
byHKIMM, KacaTenabHas K TpaduKy QyHKINH;

BBIUUCIISITH ITPOU3BOAHBIE CYMMBI, IPOU3BEACHUS, YaACTHOTO U KOMITO3ULIUU
NBYX (PYHKIUH, 3HATH TPOU3BOJAHBIC AIEMEHTAPHBIX (PYHKIUH;

UCIIOJIb30BaTh TN€OMETPUUYECKUN M (DU3UYECKUU CMBICI MNPOU3BOJHON ISt
penieHus 3aaad.

MHoxecTBaNJIOTHKA:

CBOOOJTHO  ONEpUpOBaTh  MOHSATHUSMU:  MHOXECTBO, ONEpalud  HaJ
MHOKECTBaMU;

MCII0JIb30BaTbTEOPETUKO-MHOKECTBEHHBIMANIIAPAT IO CAHUSPEATBHBIX
IIPOILIECCOB U SIBJICHUH, IPHU PEIICHUHN 33]1a4 U3 IPYTUX yUeOHBIX MPEIMETOB;

CBOOOZHO OINEpPUPOBATh MHMOHATHUSAMU: ONPEICIICHHE, TEOpeMa, ypaBHEHUeE-
CJIEJICTBHE, CBOMCTBO MaTeMaTUYeCKOro 00beKTa, J0Ka3aTeIbCTBO, PABHOCUIIbHBIC
YPaBHEHMS U HEPABEHCTBA.

K xonmy oOydenuss Bl1 KkJjacceoOydaronuicss TOJYYUT CIEAYIOLINE
IpPEIMETHBIE PE3YJbTAThl O OTACIBbHBIM T€MaM padboyed mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTEeMaTUYECKOTO aHATTN3ay:

Yucnau BbIYMCICHUS:

CBOOOJHO ONEpPUPOBATH TMOHATHSMHU: HATypaJbHOE M LEJIOE YHCIIO,
MHOXECTBA HATypPaJbHBIX M LEJbIX YUCEJ, WCIIOIb30BaTh NMPU3HAKU JIEIUMOCTH
uensix yucen, HOJl u HOK naTypalibHBIX 4KCen JyIsl pelieHus 3aa4, IPUMEHSITh
anroputm EBkinna;

CBOOOJTHO OIEPUPOBATh TOHATHEM OCTaTKa [0 MOJYJIO, 3alKChIBATh
HaTypaJIbHbIEC YKCJIa B PA3JIMYHBIX O3UIMOHHBIX CUCTEMAX CUMCIICHUS,
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CBOOOZHO OMNEpPUPOBATH IMOHATUSAMHU: KOMIUJIEKCHOE YHCIO U MHOXECTBO
KOMILJIEKCHBIX YHWCEJI, MPEJCTaBIATh KOMIUIEKCHBIE 4YMClia B airedpandeckol u
TPUTOHOMETPUUECKOU (hOpMe, BBHIMOJIHATH apu(PMETHUECKUE ONepaluu ¢ HUIMU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUSIUHEPABEHCTBA:

CcBOOOJHO ONEpUpOBaTh MOHATUAMU: HUpPpAIMOHAJbHBIC, MOKa3aTeIbHbIE U
Jorapu(MUUYECKHE HEpPaBEHCTBA, HAXOAUThb UX PELUIEHUS C  IOMOIbIO
PaBHOCHUJIBHBIX IIE€PEXOJIOB;

OCYLIECTBJIATH OTOOpP KOpPHEH TpH PpELICEHUH TPUTOHOMETPUYECKOTO
YPAaBHEHUS;

CBOOOZHO OMEpUPOBATh TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHSATh  HeoOXoaumbie  (HOpMyNBI  HJii  PEIICHWs] OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBATH MOHATUAMH: CUCTEMa U COBOKYITHOCTh YPAaBHEHHUU U
HEPABEHCTB, PABHOCUIIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBUS, HAXOAUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEW PAILMOHANBHBIX, UPPALIMOHAIBHBIX, [TOKA3aTEJIbHBIX U
Jgorapu(MUUYECKUX YPaBHEHHU U HEPABEHCTB;

perarhb palHOHAIIbHBIE, UppaLMOHAJIbHBIE, IIOKa3aTeJbHbIE,
jgorapuMUYecKue U  TPUTOHOMETPUUECKHME YpaBHEHHMS M  HEpPABEHCTBA,
CoZIeprKalle MOYJIM U TapaMeTPhI;

OPUMEHSATH TpadUuecKre METOAbI AJI PEIICHHs] YPABHEHUN U HEPAaBEHCTB, a
TaKXe 33724 C MapaMmeTpaMu;

MOJICTIUPOBAaTh peajbHbIE CUTyalldd Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQOKCHUS, YPAaBHEHMS, HEPABEHCTBA M HX CHUCTEMbI [0 YCIOBHUIO 3aJa4H,
UCCJIEIOBATh TOCTPOCHHBIE MOJENM C UCIOJIb30BAaHUEM anmnapara ajareopsl,
WHTEPIIPETUPOBATH IOJyYEHHBIN pPE3yIbTaT.

DOyHKkuMuUrpapuku:

CTpouTh TpaduKd KOMMO3ULUMU (YHKIMA C TOMOIIBIO 3JIEMEHTapHOrO
WCCJIEIOBAHUS U CBOWCTB KOMIIO3UIIMU JABYX (DYHKIIMIA;

CTPOUTb TIEOMETpUYECKHEe O00pa3bl ypaBHEHHMM U  HEpPaBEHCTB  Ha
KOOPJIWHATHOM TIOCKOCTH;

CBOOOJTHO  OMEpPUPOBATH  MOHATHSAMH: TpadUKd  TPUTOHOMETPUUECKUX
byHKIIHH;

OPUMEHATh (QYHKIUU I MOJICIMPOBAHUS M UCCIEJOBAHMS PEATbHBIX
IIPOLIECCOB.

HavasamareMaTH4eCKOr0aHAJIN3A:

UCIIOJIb30BaTh MPOU3BOAHYIO Ul UCCIIEIOBAaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;
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HaXoAUTh HanOoJblllee U HaMMEHbIIee 3HaUeHUsI (PYHKIIMM HENPEPHIBHON Ha
OTpE3KE;

UCTIOJIb30BaTh MPOU3ZBOJIHYIO [UISI HAXOXKACHUS HAWIY4lIero pEIIeHUs B
OPUKJIATHBIX, B TOM 4YHCII€ COLMAIbHO-3KOHOMMYECKUX, 3aJayax, Juisd
OIpE/ENCHUs] CKOPOCTM M YCKOPEHHUs Ipolecca, 3aJaHHOro (opMysnod wiu
rpadukoM;

CBOOOJHO ONEpPUPOBATH MNOHATUSAMHU: NEpPBOOOpa3Has, ONPEACIEHHBIN
UHTErpall, HaXOAWUTh NEPBOOOpa3HbIE 3IEMEHTAPHBIX (DPYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Hetotona-Jleitonuna;

HaXOAMTH IJIOLAAN MJIOCKUX (PUTYp U OOBEMBI TEJI ¢ MOMOULIBIO MHTETpaIa;

UMETBIIPEACTABICHUEOMATEMATHYECKOMMO/IETMPOBAHUMHATIPUMEDPE
COCTaBJICHU TP PepeHIINANTbHBIXYPABHEHUH;

peliath NMpUKIaJHbIE 33Ja4ld, B TOM YHCJIE COLMAIbHO-IKOHOMUYECKOTO U
(bu3rUecKoro xapakrepa, CpeJICTBaMi MaTEMAaTHUECKOTO aHAJIN3A.
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TEMATHYECKOEIIJNTAHUPOBAHHUE

10 KJTIACC
No HaumeHnoBanuepasaeioBu KosnuecrBoyacos DJIEKTPOHHBIE
n/m | TeMIPOrpaMMbl Bcero | Konrpoabnsiepadorsl | Ilpakruueckuepabornr | (UH(ppOBLIE)
o0pa3oBaTe/ibHbIEPECYPCHI
MHO0XeCTBOAEHCTBUTEIBHBIX
yrcen. MHOTOYJICHEL. SKinacc, Bugeoypoku
1 PaunonaneHbleypaBHEHUSN 24 2 0 https://www.yaklass.ru/
HepaBeHCcTBa. CUCTEMBUIMHEWHBIX
YpaBHEHUI
) Oyukuuuurpaduku. CTeneHHas 12 1 0 SIKnace, Buseoypoku
(YHKIHS C IIEeJIBIM TIOKa3aTesieM https://www.yaklass.ru/
ApudmernueckuitkopeHbn-oi
SKiacc, Bungeoypoku
3 CTETICHHU. 15 1 0
https://www.yaklass.ru/
WppaunonaibHbleypaBHEHUS
4 [TokazarenpHasQyHKITHS. 10 1 0 SKnacc, BuaEOypoku
Iloka3arenbHbleypaBHEHHUS https://www.yaklass.ru/
5 JlorapudmudeckasipyHKIH. 18 | 0 SIKnace, BUI€OypoKH
JlorapudmuueckueypaBHeHUs https://www.yaklass.ru/
TpUroHOMETpUUECKUEBBIPAKEHUS SIKnace, Buseoypoku
6 22 | 0
U ypaBHEHUA https://www.yaklass.ru/
ITocnenoBarenbHOCTUN SIKnace, Bueoypoku
7 10 1 0
MPOIPECCUU https://www.yaklass.ru/
3 HenpepoiBHbIeQyHKIUH. 20 1 0 SAKnacc, BUAEOYpOKH
IIponsBoaHas https://www.yaklass.ru/
IToBTOpEHNE,000011IEHHE,
9 P T 5 2 0
CUCTeMAaTHU3aLMsI3HAHUI
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136
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11KJIACC

KoamnuectBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHnuepasaesoBu (undposLIe)
M ppoBbI
n/n TEMIIPOrpaMMBblI Bcero Kourposabubiepadorbl | I[IpakTudyecknepadoTbl P
o0pa3oBaTe/ibHbICPECYPCHI
UccnenoBannedyHkmiic SIKnacc, BUIEOypOKH
1 . 22 1 0
[IOMOLLIBIO IIPOU3BOJIHOMN https://www.yaklass.ru/
AKnacce, Buneoypoku
0
2 [TepBooOpasHasu HHTETpA 12 1 httos/ /s vaklass.r/
['padMKUTPUTOHOMETPHUECKUX
3 ¢byukuuii. Tpuronomerpuueckue 14 1 0 Aknace, pireoypok
YHICIUH- P p https://www.yaklass.ru/
HEPABEHCTBA
HppannonaibHele,
4 MOKA3aTeIbHBIC U 24 1 0 AKnacc, suieoyporit
https://www.yaklass.ru/
norapuMHUYECKHEHEPABEHCTBRA
SAKnacc, Buaeoypoku
0
5 KomrnekcHpieuncna 10 1 https:// vaklass.ru/
SKiacc, Bugeoypoku
6 HatypanbHblen nenbleuncna 10 1 0 httns:/www vaklass i/
CucrembipaliuOHaIbHbIX,
HppanoOHaAILHBIX SAKnacc, BUAEOYpPOKH
7 12 1 0
[OKa3aTeJIbHbIXU https://www.yaklass.ru/
JorapupMuUUecKUXypaBHEHUN
AKnacce, Buneoypoku
8 3ajaunc napaMmeTpamu 16 1 0 httns:/swww vaklass i/
[ToBTOpeHmEe,00001IEHTE, SIKnacc, BUIEOypOKH
9 . 16 2 0
cUCTEMaTHU3aUA3HAHUN https://www.yaklass.ru/
OBHIEEKOJIMYECTBOYACOBIIO 136 10 0
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YYEBHO-METO/IMYECKOEOBECIEYEHUEOBPA3OBATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIEVYEBHBIEMATEPAAJNBIITYYEHUKA

Matematuka. Anredpa 1 Hauajla MaTeMaTUYeCKOro aHanusza, 10 kiace/ Mep3aisk
A.T'., Homuposckuii [I.A., [TonsikoB B.M.; nox penakuuen [lononsckoro B.E.,
Ob6mectBocorpannueHHoiioTBeTcTBeHHOCThIOM3 aTenbekuitnenTp« BEHTAHA -
['PA®y»; AktinonepHoe obmiectBo «M3naTensctBo «IIpocBemienne»

METOINYECKHUEMATEPHUAJIBIIVIAYYUTEJIAAMeroanueckue

pekoMmeHaanuu K yueonuky A. I'. Mepsnska, /1. A. Homuposckoro, B. b. [TonskoBa

“Maremartuka:anredopanHadajaMaTeMaTHIeCKOroaHaan3a, reomeTpus: Anredpau
HayaJla MaTeMaTHYeCKOro aHaiauza”, 2-¢ u3jaHue, crepeotuntoe, Mockaa,
«IIpocemenne»2023

HUP®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETH
HUHTEPHET

AKnacc, BU1eoypoKuhttps:/www.yaklass.ru/
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