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INOACHUTEJIbBHASA 3AIINCKA

VYuebnplii Kypc «Anrebpa W Hadajga MaTeMaTUYECKOTO aHAIM3a» SBISETCS
OJIHUM W3 HamOoJiee 3HAYUMBIX B IPOTpaMME CpPEIHEro o00IIero obpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJIbHYIO 0a3y s
U3YUYEHUSI BCEX €CTECTBEHHO-HAYy4HBIX KypCOB, a C JPYroil CTOPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBINIJICHUE 00yJaronuxcsi Ha ypoBHE, HEOOXOMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOTO y4eOHOTO Kypca OOydaroluecs OBJIAJICBAIOT
YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIUpYyeT CBOU
JOCTHKEHHS B MaTeMaTu4yeckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hauajdl MaTeMaTHYECKOTO aHalu3a 3aKjia/lbIBacT
OCHOBY [UIsl YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3HKH, XUMHH, OHOJOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHIIMHA pa3BUTHS SKOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIOJNb30BaTh UX JJIs JlajbHEHIIero ooOpa3oBaHus U B
MOBCEIHEBHOM XM3HHU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTUMHU KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYEeCKOTO aHallu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPXKJICHUSI ¢ TIOMOIIBIO MHIYKIHUUA U PACCykAaTh NEAYKTUBHO, UCIOJIb30BATh
00001IIeHNe W KOHKPETU3allMlo, abCcTparupoBaHME M aHAIOTHIO, (HOpMUPYET
KpEaTUBHOE U KPUTUUECKOE MBILLICHHE.

B xone u3yuenus yueOHOro kypca «Anredpa M Hayaia MaTeMaTHYECKOTO
aHanu3a» oOydYarouIMecs: MOJY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOIO MOCTPOEHUsI MAaTeMAaTUYECKUX MOJENICH PEaIbHbIX CUTYalLHi,
UHTEPHpPETallUd  TOJIyYEHHBIX  pPELIEHUH, 3HAKOMATCI C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE U HMCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyeOHblli Kypc 00J1aJa€T 3HAYUTEIBHBIM BOCHHUTATENILHBIM MOTEHIIUATIOM,
KOTOpBIA peanu3yercss Kak uepe3 ydeOHbI Marepual, CIOCOOCTBYIOIIUN
(GOpMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY YyueOHOMH
NEeATEIbHOCTH, TpeOyromeld MNpOJOJDKUTEILHOM KOHILIEHTPAlUMKW BHUMAHMS,
CaMOCTOSITEJIbBHOCTH, AaKKypaTHOCTHU M  OTBETCTBEHHOCTH 32 MOJIYYCHHBIN
pe3yibTar.

B ocnoBe metomuku oOydenuss anreOpe M HaudajgaM MaTeMaTUYECKOTO
aHalln3a JICKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYCSHHUS.

B crpykType yueOHOro kypca «Ainredpa W Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJIECHBI CIEAYIOIIUE COAepKAaTEeIbHO-METOANYeCKue TuHuu: «Yucna
U BBIYUCIICHU», «DyHKINU U TpapuKny, «YpaBHEHUS U HepaBeHCTBa», «Hauamna



MaTeMaTH4eCKOTO aHanmm3a», «MHOXECTBa W JIOTUKa». Bce OCHOBHBIC
COJICPKATEITHPHO-METOINICCKIE JIMHUU H3YYalOTCsSd Ha MTPOTSDKEHUW JBYX JIET
oOydeHHsT Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMS, €CTECTBEHHO IOTOJHSS
JpyT JIpyra W MOCTEIICHHO HACHIIAasCh HOBBIMH TeMaMU W paszjaeiamMu. JlaHHBIHA
y4eOHBI KypC SBISICTCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEeIUHSIET B cebe
COJICpKaHUE HECKOJIbKUX MAaTEeMAaTHYeCKHX AWCHUUIUIMH, TaKHX Kak anreodpa,
TPUTOHOMETpPHSI, MAaTEeMaTHYECKUH aHajIu3, TEOPHs MHOKECTB, MaTeMaTH4ecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommecs OBIaJEBAlOT Bc€ Oosee
IMIMPOKUM MATEMAaTHISCKUM aIiapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYECKyl0 MOJAENIb peaabHON
CUTYaIluH, PUMEHSATh 3HAHUS, TIOJYyYEHHBIC IPH M3YUYCHUH YIeOHOTO Kypca, JJIs
pEIIEHHs] CAaMOCTOSATEIEHO C(HOPMYITMPOBAHHON MaTEeMAaTUYECKOH 3a/1aui, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYeCKas: JUHUS «UWclia W BBIYMCICHUS) 3aBepIIacT
(dopMHUpOBaHHE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00Iero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBbHBIX BBIYHUCIICHUH, BKIIOYAIONIMX B Ce0S MCIOJIb30BaHUE Pa3TUYHBIX
dopM 3amucu 4Ymcia, YMEHHE JeNaTh MPUKHUIKY, BBIMOJIHITH MNPUOINKEHHBIC
BBIYMCJICHHSI, OIICHUBATh YWCJIOBBIC BBIpAXEHHS, PabOTaTh C MaTeMaTHUYSCKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
palMOHAILHBIX M JICHCTBUTEIBHBIX ~ YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIE €My crHenuduyYecKre 3aaadd W OINepalMu: JCJICHUE HaIelo,
OTIEPHPOBAHME OCTATKAMH Ha MHOXXECTBE LEJNBIX YHCEN, OCOOble CBOICTBa
palMoOHAIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(METHICCKUE OIEpaIliy, a TaKxkKe
U3BJICUCHUE KOPHS HATYPAJIbHOW CTENCHH HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
Bbraronmapsi mociieioBaTeIbHOMY PACHIMPEHHIO Kpyra HCHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPHUMEHEHUS IS PEIICHUs Pa3IUJIHBIX 3a7ad
dopmupyeTcss TpeAcTaBICHHEe O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHUH MOJIENIEH PEaTbHOTO MHpPA, HMIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSIKEHUH BCETO
oOydeHHsT Ha YpPOBHE CpEIHEro OOIIero oOpa3oBaHMs, MOCKOJIBKY B KaXIOM
pazznene IIporpammbpl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIOIMX 33aad. B
pesynbrare 0OydJarImIuecs OBIAEBAIOT PA3IUYHBIMH  METOJaMHU  PEUICHHUS
palMoOHaNbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX ypPaBHCHWU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
coJepxamux MmapaMmerpbl. llodydeHHbIE YMEHHS IIUPOKO HCIIONB3YIOTCS TPH



UCCIIeIOBaHUM (DYHKIUI C TOMOIIBbIO MPOU3BOIHOM, MPU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7]a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
JlanHast copepkarenbHasi TMHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacy€Tsl 1o  ¢opMmysiaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UppALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUN, a TAKKE BBIPAXKEHUI,
COJIepKallMX CTerneHn u Jjorapudmbl. brarogaps u3yueHuio anreOpandecKkoro
MaTepuansa IPOUCXOJHUT  JaJbHEWIEe  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPAaKTHOrO MBIIUIEHUS OOyYarommxcs, GOpMHUPYIOTCS HABBIKM JAETYKTHBHBIX
paccyxleHuid, pabOTbl C  CHUMBOJIbHBIMU  (OpMaMH,  TIPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npeniaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JJI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33/]1a4, HAIJIAHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM U TpaduUKW» TECHO
neperyieTaeTcs ¢ APYTUMH JIMHUSAMH y4eOHOTOo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIE0BATEIbHOCTh U3YyUEeHHs MaTepuaa. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHI, UX CBOWCTB
U rpadMKOB, UCIOJIb30BAaHUE (PYHKIUN JJIs1 pelIeHus 3a7a4 U3 APYruX yueOHBIX
MIPEAMETOB U PEAJbHOM KU3HU TECHO CBA3aHO KaK ¢ MaTEMaTUYECKUM aHaJU30M,
TaK W C pEIIeHHEeM ypaBHEHHWH M HepaBeHCTB. [Ipu 3TOM OonblIoe BHUMaHHE
yaensiercs: (OpMHpPOBAHUIO YMEHUSI BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIEOBAaTh MOJyYeHHbIe (YHKIHMH, CTPOUTH UX
rpaduku. MaTtepuan 3Tol cojepKaTeIbHOW JTMHUU HalleJICH Ha pa3BUTHE YMEHUMN
U HAaBBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznu4HOi dopme: aHATUTHIECKOU, rpaduueckoir U cioBecHoW. Ero m3ydenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUI0 U KOHKPETU3AINH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHasg nuHUs «Havama mMareMaTM4ecKoro aHaau3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYr KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOyYaromuMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMHA, ONpPENeNaTh WX HAUOONbIIME W HAUMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TpoueccoB. JlaHHas conepkKaTeiapHas JUHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyalWu,
NO3BOJISIET HAXOJWTh HAWIy4Illee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIMAIbHO-?)KOHOMHUYECKHUX, 3a/1a4yax. 3HAKOMCTBO C OCHOBaMU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OPMaIbHO-JIOTHYECKOTO U
KpEaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUN pacCro3HaBaTh MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHHMKE M HCKyccTBe. OOyuarommuecs y3HaIT O



BBIJIAIONTUXCSI pe3yibTaTaX, TOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOANYEeCKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ceOsl AJIEMEHTBl TEOpHMH MHOXKECTB W MAaTeMAaTUYECKOW JOTHUKU. TeopeThko-
MHO>KE€CTBEHHBIC MTPEICTABICHUS MPOHU3BIBAIOT BECh KypC MIKOJILHON MaTeMaTHKU
U TpeyaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/aeiibl
MaTeMaTUKH H €€ TPUIOKEHUN, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYarIIeMycss IMOHUMAaTh TCOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMAaTHKH W HCIIOJIB30BAaTh €T0 IS BBIPAKCHHSI CBOMX MBICIICH.
JlpyrumM BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT MpU3HATh
CBOICTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIIEZJOBAaHHE OIpPeACTEHHBIM
IpaBWJiaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTHYECKOTO MBIIUICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKICHHS HA OCHOBE JIOTUYECKHUX
npaBui, POPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUSI.

B yueGHOM Kkypce «Anrebpa ¥ Hayala MaTeMaTUYECKOTO aHaJH3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOICIUPOBAHUSA, KOTOPHIC MPU3BAHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOSHHUS MOJENEH pealbHbIX
CUTyallud, HCCIEJOBAaHUS JTUX MOJENEd C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalin3a, WHTEPIIpPETAIllii TOJYYCHHBIX pPe3yJbTaToB. Takue
3aJlaHusl BIUICTCHBI B KQXIBIH U3 Pa3/IesioB MPOTPaMMbl, TOCKOJBKY BECh MaTepral
y4e0HOT0 Kypca MIMPOKO WCIOJB3YETCS sl PelIeHUs NMPUKIATHBIX 3amad. [lpu
pElIeHHH  pealbHBIX  MNPAKTHYECKUX  3a7ad  oOydJarommecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM yueOHOro Kypca «Anredpa 1 Havana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wusyuenme yuebHOro kKypca «Anrebpa W Hayana MaTeMaTUYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeUCTBUTEIBLHOTO YHCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUiIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH ¢ ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodppunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEPKALTUX JTOTapU(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMHl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMEeTPUYECKUH CMBICI H
CBOMCTBA, BBIYMCJIEHUE €0 3HAYEHHUS, TPUMEHEHUE OINPEAEIIUTENS I pPEeLIEHUs
CUCTEMbl JIMHEWHBIX YypaBHEHUM. PellleHWe NpUKIAaIHBIX 33a7a4 C IOMOILUBIO
CUCTEMbl JIMHEWHBIX ypaBHECHWHU. lccnenoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKMX MOJENEH PEANbHOM CHUTyalMH C IOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3lIMyHbIX 00JacTel HAayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnozunus ¢ynkuuit. 'paduk dyHKmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

ObnacTh ompenenaeHus U MHOXECTBO 3HaueHUi pynkunu. Hymm ynkumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
¢ysakun. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbospiiee u HauMeHblee 3Ha4yeHus: QyHKIMHU HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-NMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHUE U TOCTPOCHUE UX IpaUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIMH OOpaTHOM
CTEIIEHU C HATYpPaJIbHBIM I1I0KA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUS] ypaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON VHTyKIIUH. MOHOTOHHBIE 151 OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIbIX.

ApudmeTrnueckast 1 reOMeTpHUEcKas Mporpeccuu. beckoHeuHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reoMeTpHYeCKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpolEeHTOB. VCnosib30BaHWE TPOTrPecCHH I PEIICHUS peajbHbIX 3aaad
IPUKJIAJHOIO XapakTepa.



HemnpepriBHble (yHKIE W WX CBOWCTBA. TOYKH pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX HAa OTpe3ke. Meron
UHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUIEcKuil U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHoxecTBO, onepanvu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Oiinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHUM, MPU PEUIEHUH 3aJad U3 APYTIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBUE,
JTI0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHSI.

11 KJTACC

Yucaa v BIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NpuU3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybmuik oOuui nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa s pemeHus
3a/1a4 B LIEJIbIX YHUCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHCia. ApudMeTHuecKue OoIepalnudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPAaBHEHHW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpu4eCKUX HEPaBEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUIECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/Jad U3 Pa3Iu4HbIX OOJacTed HayKu M peaJbHOU
JKW3HU, UHTEPIIPETALMS IT0JyYEHHBIX PE3YJIbTATOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUN W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

['padrueckne meronpl pelieHHs YpaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN Ui HCCIEIOBAaHUS MPOIECCOB U
3aBHCHMOCTEH, KOTOpPhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0 W HAaUMEHbBIIErOo  3HAYCHUM
HENpPEepbhIBHON (YHKIIMH Ha OTPE3KeE.

[IpumeneHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4IIEer0 pPELICHUs B
NPUKIAIHBIX 3a/a4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
sneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTpuueckui CMBICII VHTErpala. Brruncnenne
onpeae€éHHoro uaTerpaia mno gopmysne Hetotrona-JIebnuna.

[IpumeHeHue wHTErpana A HAXOXKIEHUsS IUIOWAAe miIockux ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE PEANbHBIX IMPOILECCOB C TOMOILIBI AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEIO OBFIIETO
OBPA3OBAHUIS

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYarOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOrO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHue
B3aUMOJICUCTBOBATh C COLIMAJIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, IEHHOCTHOE OTHOIIECHUE K
JOCTHKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU LIKOJIBI,
UCIIOJb30BaHUE D3THUX JOCTHXKEHHUH B JAPYTUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OyAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€MaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 370pOBOro U 6€30MacHOro o0pasa KU3HHU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3/IOPOBBIO (3I0pOBOE MUTaHUE, COAJAaHCHPOBAHHBIA PEXKUM 3aHATUNA U
OT/bIXa, peryJspHas ¢pu3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITNS
HAa TPUMCHCHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHust 3agad B o0JiacTu
OKpY>KalolIed Cpefpl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN IUISI OKPYIKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKHd Kak c]epbl 4eIoBEYECKOM JesATEeNbHOCTU, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTUS [IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKK MATEMAaTHYECKUX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIMPOBATH
oIpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (OPMYyJIHMPOBaTbH U  MPEoOPa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENbHbBIE U OTPUIIATENbHbIC, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, NpeuiaraTb KpUTEpUU Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JeJaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAyKTHBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUEHUM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(mpsiMbIE U OT MMPOTUBHOTI'0), BBICTPaUBaTh apTryMEHTALMIO, IPUBOUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOIBL;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh  Haumbojee MOAXOMAUMH ¢  y4yéToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3oBble Hcciieg0BaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHE,  MpoOseMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTH TUMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBJICHUSI, MpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpMyYTUPOBaTh OOOOIICHHS] W BBIBOJBI MO pe3yjIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBIISATH Je(UIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BEIOMPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3IUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJauH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yIbTarT;

B X0Ji€ 0OCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBAaTh HJEH, HalleJIEHHbIE Ha ITOMCK
pElIeHUs, COIOCTaBIISITh CBOU CYXIEHUSA C CYXKJICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPECTABIATh PE3YIbTATHI PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh
U KOPPEKTUPOBATh BApPHUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJIS Tpoliecca U pe3ylibTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUM 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEIH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU peHIeHUH Y4YeOHBIX 3aJay, MPUHUMATh 1e€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl paboOT, JOOroBapuBaThCs, OOCYXKAaThb NPOLECC U pe3yabTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMH YJI€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIMIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIEAYIOIIHE
IpEeAMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayajla MaTeMaTUYECKOTO aHATTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb NEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPoOW ¥ TPOILEHTH I PEHICHWS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HH;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, TPABUJIA OKPYTIIECHUS, PUKUIKY U
OLIEHKY pe3YJIbTaTa BBIYUCIICHUM;



CBOOOJTHO ONEPUPOBATHh MOHSATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJI30BAaTh MOAXOIAILYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN AT PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudmM dHCIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPUMEHATH METOJ HWHTEPBAIOB JUISI PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MedbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSTDH
JIEJICHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHATUAMM: CHUCTEMA JIMHEWHBIX YpaBHEHUI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 M €ro IEOMETPUYECKHHA CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENM U1 PELICHHUsT CUCTEMbl JIMHEWHBIX YPAaBHEHWU,
MOJIEJINPOBATh PEAIBHBIE CUTYallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pE3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH IPeoOpa30BaHMUs YUCIOBBIX BBIPAXKEHUN, COJIEPIKAILMX CTEIIEHH C
palMOHAIBHBIM [T0OKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jgorapu(pMHUECKr€e YpaBHEHUS, HAXOAUTh UX PELIECHUS C TIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXonuMble  (QOpPMYNbl Ui pEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl (QYHKIINY,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEPUPOBATH MOHATUSAMHU: OOJIACTH OMpEIENEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIMHU, HyIU QYHKIUH, TPOMEXYTKH 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs! PYHKLUS C HaTypaJbHBIM U
LEJNBIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresieM, rpa@uk KOpHsS Nn-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TMOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JpOOHO-TUHEHHas
(yHKIMY, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKAsi OKPY>KHOCTb,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMH 3aBUCUMOCTH MEKAY BEJINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCTHIOHEHIMATIBLHBIN pocT, GopMysia CIOKHBIX MPOLEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU NSl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOr0 aHalh3a KaK aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBAaTh TOHSATHSIMU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIHUM, aCUMIOTOTHI rpaduka QpyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUHN Il pEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSAMU: MHOXKECTBO, ONEpALUUd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIMIiCSd MOJYYUT CIEAYIOIIHE
IpEeIMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouyel MmporpamMmbl y4eOHOTO
Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOIO aHAIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATypaJIbHbIX M LEJbIX YUCEN, MCIOJb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel 1 peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOZHO OIEpPUpPOBaTh TMOHATHEM OCTaTKa IO MOJIYJIIO, 3aMUCHIBATh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXKECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHATHUAMU: HppalOHAJIbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmbie  (HOPMYJIBI  1JiIT  PEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, ITIOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOLYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammnapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMHI M  HEPaBEHCTB Ha
KOOPJIMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamu3sa:

MCITIOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
onpeNeseH!s] CKOPOCTH M YCKOpEHHUs IMpollecca, 3aJaHHOro (opMmyJiol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAUTH IJIOLIAAH IVIOCKUX (UTYp U OOBEMBI TEJ C MOMOIIBIO0 UHTETPAIIa;

UMETh TPEJCTaBICHUE O MAaTEMATHUYECKOM MOJEIMPOBAHUM Ha IpUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosu4vecTBo 4acoB DJIeKTPOHHbIE
HaunmenoBanue
Ne (ungposBbie)
pas3aecyioB U TeM Kontponbnbsie IlpakTnyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpaMMblI padoThI padoThI
pecypchl
MHoxecTBO
JIEICTBUTEIIbHBIX
yucesl. MHOTO4JICHBI.

1 Pamnonanbubie 24 1 1 Bbu6nuoreka [JOK
YpaBHEHUS U https://m.edsoo.ru/7f436098
HEPaBEHCTBA.

CucreMbl TUHEMHBIX
ypaBHEHUU
dyaknun u rpadguky.

2 C"l}“]eHeHHaﬂ @I;’Hiul/lﬂ 12 1 1 bubmmorexa [IOK

https://m.edso0o.ru/7f436098
C IIeJIbIM [TOKa3aTeaeM
Apudmernueckuit bubmmoreka [IOK

3 KOpPEHb N-0M CTENEHMU. 15 1 1 https://m.edsoo.ru/7f436098
HppaunonanbHbie
ypaBHEHUS
IToxazaTenbHast bubmuorexa [JOK

4 byHKIHS. 10 | 1 https://m.edso0o.ru/7f436098
[TokazarenbHble
ypaBHEHUS
Jlorapudpmuueckas bubmuorexa [JOK

5 byHKIHS. 18 | 1 https://m.edso0o.ru/7f436098
Jlorapugmuueckue
ypaBHEHUS
Tpuronomerpuyeckue bubmuorexa [JOK

6 BBIPAKCHUS U 22 1 2 https://m.edsoo.ru/7f436098
ypaBHEHUS

. [TocnenoBaTebHOCTH 0 | . E;I(;JTHOTeKa LIOK
W IporpeccHH ps://m.edsoo.ru/7f436098
HenpeprniBHbie bubmmoreka [JOK

8 (GyHKIHN. 20 1 1 https://m.edsoo.ru/7f436098
[IpousBogHas
[ToBTOpeHue, Bbu6nuoreka [JOK

9 000011IeHME, 5 2 https://m.edsoo.ru/7f436098
cucTeMaTu3aIus
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3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

136

10




11 KIIACC

KouunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U (undposbie)
IIpakTHyeckue
n/n TeM MPOrpaMMbl Beero oOpa3oBaTe/ibHbIE
padoThI
pecypchl
. Uccnenopanue GyHKIMii ” bubmorexa [IOK
TOMOIIIBIO TIPOH3BOTHOI https://m.edsoo.ru/7f436098
bu6mmoreka [IOK
2 IlepBoobpasHast n HHTErpan 12 https://m.edsoo.ru/7f436098
I'paduknu bu6mmoreka [IOK
TPUTOHOMETPHICCKHX https://m.edsoo.ru/7f436098
3 GbyHKIMA. 14
Tpuronomerpuueckue
HEpaBEHCTBA
Uppanmonanbuble, bubmuoreka [JOK
4 MoKa3aTeJIbHbIE U 24 https://m.edsoo.ru/7f436098
norapudmudeckue
HEpaBEHCTBA
bubmunoreka LIOK
5 KowmmuiexcHpre ncia 10 https://m.edsoo.ru/7f436098
bubmunoreka LIOK
6 HarypanbHbie u 1enbie yncia 10 https://m.edsoo.ru/7f436098
Cucrembl paluoOHaIbHBIX, bubmmoreka [JOK
7 HUppalMOHAIBHBIX 12 https://m.edsoo.ru/7f436098
MMOKa3aTeIbHBIX U
norapuMUYECKUX ypaBHEHUN
bu6mmoreka [IOK
8 3ama4u ¢ mapameTpamu 16 https://m.edsoo.ru/7f436098
9 I[TosTOpenue, 06001IEHNE, 16 bubmiorexa LOK
CHCTEMaTH3ALHS 3HAHHIA https://m.edsoo.ru/7f436098
OBHIEE KOJIMYECTBO YACOB I10 136 0
I[TPOI'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJBHBIE YYEBHBIE MATEPHUAJIBI JIUIA YYEHUKA

* MaremaTuka. AnreOpa 1 Hayajia MaTeMaTH4ecKoro aHanusa, 10 kmacc/
Mep3snsak A.I'., Homuposckuit [{.A., [Tomsaxkos B.M.; nox penakuuen
[Tononsckoro B.E., OOmiecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii ieHTp « BEHTAHA-T'PA®»; AkiimonepHoe o0IIecTBO
«M3parenbcTBO «lIpocBenieHne»

* Maremartuka. Anrebpa 1 Hauajia MaTeMaTH4YecKoro aHanusa, 11 kmacc/
Mep3snsik A.I'., Homuposckuit [[.A., [Tonskos B.M.; noa penakuuen
[Tononbckoro B.E., O61iecTBO ¢ orpaHUYe€HHON OTBETCTBEHHOCTHIO
N3natensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«M3marenscTBO «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Anrebpa n Hauana aHanu3za: 10 knacc: - Metoauueckoe nocooue st
yuutens/ ABtopsl A.I'.Mep3msik, JI.A. Homuposckuii, B.b.ITomskos. - M.
IIpcBemenue

Anrebpa u Havana aHanu3a: 11 kimace: - Metonuueckoe mocodue 1is
yuurens/ ABtopsl A.I'.Mep3msik, JI.A. Homuposckuii, B.b.ITomskos. - M.
[Ipoceemenue

AnreOpa 1 Havasta aHanm3a: J{unaktudeckue matepuaisl: 10 kiacce: mocodue
JUISL ydaiuxcs oomieoopa3oBaTeabHbIX opranuzaiuii/ A.I'.Mep3isik,
B.b.Ilonoxckit, - M.: Bentana-I'pad

HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

bu6mmoreka IJOK
http://www.fipi.ru/
HOC Mos mikona
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