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HHOACHUTEJIBHAA 3AIINCKA

Pabowas mporpamma ydeOHOTO Kypca «AnreOpa ¥ Hadala MaTeMaTHYECKOTO aHAIU3a»
6a3oBoro ypoBHs st oOydarommxcsi 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaibHOTO
rOCyJapCTBEHHOTO 00pa30oBaTENBHOTO CTaHIApTa CPEeaHEro oomero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MUPOBBIX TPEOOBaHWM, MPEABABIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, U
TpaguIMid pocCUiickoro oOpa3oBanus. Peanmm3anusi mporpamMMbl 00eCHEUMBAET OBJIAJCHHE
KIIFOYCBBIMU KOMIICTCHUHUAMU, COCTABJIAIOIIMMU OCHOBY IJId CaMOpPa3BUTHUA U HCIIPCPBLIBHOT'O
o0pa3oBaHus, IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIFHOTO DPAa3BHTHUS
JTUYHOCTH 00YyJarOIuXCsl.

HEJIM U3YYEHUSI YHEBHOI'O KYPCA

Kypc «Anrebpa um Hadajza MaTeMaTH4YeCKOro aHajau3a» SBISETCAd OJHUM W3 Haubojee
3HaYMMBIX B IMPOTpaMMe CTapIieil IIKOJbI, MOCKOJBKY, C OJHOW CTOPOHBI, OH o0OecreynBaeT
WHCTPYMEHTAIBHYIO 0a3y /s HW3y4YEeHHs BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C IPYrou
CTOPOHBI, (QOPMHPYET JIOTHYECKOE U aOCTpaKkTHOE MBIIIICHHE YYalluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 00IIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamrecs OBJIaJeBalOT YHUBEPCATHHBIM SI36IKOM COBPEMEHHOW HAYKH,
KoTOopast GopMyHpyeT CBOM AOCTIKEHHSI B MaTeMaTHUeCKoi (opme.

Kypc anreOpsl n Hauanm MaTeMaTUYECKOro aHallM3a 3aKJIaJbIBa€T OCHOBY JJISl YCIIEUIHOTO
OBJIQZICHUS 3aKOHAMM (U3UKH, XUMHUM, OWOJIOTMH, TOHUMAHUS OCHOBHBIX TEHICHLUMN
HSKOHOMHKHU UM OOIIECTBEHHOMN >KM3HHU, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TE€XHOJIOTUAX, YBEPEHHO HCIOJIb30BaTh UX B MOBCEIHEBHOM XM3HU. B ToXe
BpeMsl OBJIaZiIcHHE aOCTPAKTHBIMU U JIOTUYECKU CTPOIMMHM MAaT€MATHYECKUMHU KOHCTPYKLHAMU
pa3BUBaeT yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb YTBEPXKICHMS,
WCIIOJIb30BaTh 0000IIEHNEe W KOHKPETH3aIMio, a0CTparupoBaHWE W aHAJIOTHIO, (hopmMupyeT
KpPEaTUBHOE U KPUTHYECKOE MbIlLIeHHE. B Xo/e u3ydeHus anreOpbl U Hayajl MaTeMaTH4YeCKOTO
aHajlM3a B CTaplleil LIKOJie ydyalluecs MOJy4aroT HOBBIM OIBIT pEelIeHUs NMPHUKIAIHBIX 3aiad,
CaMOCTOSTEJIBHOTO ~ IIOCTPOGHUS ~ MaTeMaTHYeCKMX MOJENEeH  pealbHbIX CUTyalud u
UHTEpIpPETallud MOJIYYEHHBIX pPELICHUH, 3HAaKOMATCA C IPUMEpaMU  MaTeMaTH4YeCKUX
3aKOHOMEPHOCTEH B HpPUPOJE, HAYKE U B HCKYCCTBE, C BBIIAIOLIUMMCA MaTeMaTHYECKHUMHU
OTKPBITUSIMHU U UX aBTOPAMH.

Kypc obGmagaer 3HaYMTEIbHBIM BOCHMTATENBHBIM IMOTEHLUAIOM, KOTOPBIM peanuszyercs
Kak yepe3 yuyeOHbIIl MaTepuall, criocoOCTBYOLIMI (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHU,
TaK M 4Yepe3 cHeruuduky YydyeOHOW JeATeNIbHOCTH, TpeOyromeld CcaMOCTOSTEIbHOCTH,
aKKypaTHOCTH, MPOJOJDKUTEIIBHOW KOHIEHTPAllMM BHUMAaHUA M OTBETCTBEHHOCTH 32
MIOJIy4EeHHBIH pe3ynbTar.

B ochoBe Mmeroauku oOydeHus ainreOpe M HayalaM MaTeMaTHMUYECKOIO aHaiu3a JIEKUT
JeATeIbHOCTHBIN MPUHLUI 00yYeHUsL.

CrpykTypa Kypca «Anredpa 1 Hauala MaTeMaTUYeCKOTO aHAJIN3a» BKIIIOYAET CIIeIyIOIue
coJiepKaTelbHO-METOIMUecKue JUHUU: «YUucna W BbluucieHus», «OyHKUMH u TpaduKu»,
«YpaBHEHUS U HepaBeHCTBa», «Hauana maTeMaTH4eckoro aHainusza», «MHOXKECTBA U JIOTHKa».
Bce ocHOBHBIE coaepkKaTeabHO-METOJMYECKUEe JMHUM HM3y4aroTcs Ha MPOTSDKEHUHM IBYX JIET
oOy4yeHus B cTapuiel MHIKOoJe, eCTECTBEHHO MOMOJHSS JIpyr Apyra M MOCTENEHHO HAchIIAsCh
HOBBIMH TeMaMH U pasfenamu. JlaHHBIH Kypc SBIS€TCS HWHTETPATHUBHBIM, MOCKOJIBKY
oObenuHsieT B ce0e coJepKaHWe HECKOJbKMX MaTeMaTH4YecKMX AUCHUIUIMH: anredpa,
TPUTOHOMETpPHUS, MATEMaTHUECKUI aHaIN3, TEOPHsI MHOXKECTB U Ap. [Io Mepe Toro kak yuyamuecs
OBJIaZIEBAIOT BCE Oojiee MIMPOKMM MaTeMaTHMYECKMM allapaTtoM, y HUX IOCJIEI0BATEIbHO
(dopMHUpyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYECKYI0 MOJIENIb peabHOU



CHTYyalluW, NMPUMEHATh 3HAHU, MOJIydeHHbIE B Kypce «AnreOpa M Havala MaTeMaTH4ecKoro
aHaIM3a», JUIsl PEIIeHUs] CaMOCTOSITEIbHO CQPOPMYIMPOBAHHONW MaTeMaTHUECKOW 3ajayd, a
3aTe€M MHTEPIPETUPOBATH MOJTYUYEHHBIN pe3ysbTaT.

CopepxarenpHo-MeToAMYeCKass  JOUHUS — «YUucnma W BBIUMCIEHUSD  3aBEpIUAET
(bopMUpOBaHHE HABBIKOB HCIIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOe OBbLIO HAa4YaTto B
OCHOBHOM miKkojyie. B crapumieil mkosie ocoboe BHUMaHUE yaensiercs (GOPMUPOBAHUIO MPOYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIMX B Ce0s MCIIOJIb30BAHHE PA3IMYHBIX (POpM 3amnucu
JNEMUCTBUTENBHOTO YHKCIA, YMEHHME pALMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JeiaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOyuaromuecs MOJIy4yaloT HaBBIKM HPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUSI ACWCTBUN C YHCIAMH, 3alMCAHHBIMU B CTaHIAPTHOH ¢opme,
HCII0JIb30BAHUS MaTEMaTHUYECKUX KOHCTAHT, OLIEHUBAHUS YUCIIOBBIX BbIPAKEHUH.

JIuaus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHWHM BCEro OOy4deHMs B
CTapuiel IIKoJie, IOCKOJIbKY B KaXXJOM paszJefie MporpamMmbl MPEIYyCMOTPEHO pelIeHHE
COOTBETCTBYIOIINX 3a/a4. OOyuaroluecs: OBJIaJeBalOT Pa3InYHbIMU METOJAMHU PELLIEHUS 1IEIIbIX,
paloOHaIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUM, HEPABEHCTB U UX cucTeM. [loylyueHHbIE yMEHUS UCIOJIB3YIOTCS MPU UCCIEI0BaHUU
(GYHKIMI C MOMOUIBIO MPOU3BOJHOM, pElIeHUH MPUKIAIHBIX 3a/ad U 3aJad Ha HaxoXIACHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOUAET B
cebs Takxke (QOpMUPOBAHME YMEHHI BBIMOJHATH pacdy€Thl Mo ¢opmynaam, MnpeoOpa3zoBaHUs
LEeNbIX, PAalUOHAJbHBIX, HPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHHH, a TakKkKe
BBIPKEHUH, COJlep)KaluX cTerneHu U Jorapudmbl. biaromaps u3ydeHHro anreOpanyeckoro
MaTepuasa MPOUCXOAUT JaibHelllee pa3BUTHE AITOPUTMHUECKOTO U aOCTPAKTHOTO MBIIIICHUS
yyaiuxcs, (GOpMHUPYIOTCS HaBBIKM JEAYKTHUBHBIX PpacCyXJAeHHH, padoTbl € CHMBOJbHBIMU
dbopmamu, mpecTaBICHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ul PELICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HbIX 33a4, HArJISJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK S3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass JuHUs «DyHKUUKM U TpaduKM» TECHO MEperieTaeTrcs ¢
OPYTMMHU JIMHUSIMU Kypca, IIOCKOJIbKY B KAaKOM-TO CMBICIE 3aJa€T IMOCIEI0BATEIbHOCTh
u3ydeHuss Marepuana. V3ydeHue CTenmeHHOH, TOKa3aTeNbHOM, JIorapuPMUYecKol U
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TIpadUKOB, HCHOJIb30BaHUE (DYHKIUN 1S
pelieHus 3aJad U3 APYrux Y4eOHBIX NPEIMETOB M pealbHON >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK M C pelIeHHeM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Gombiioe
BHUMaHUE yJensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (OpMyJIaMU 3aBUCHUMOCTH MEXIY
pa3IMYHBIMU BEJIMYMHAMH, HCCIENOBaTh IOJNy4YeHHbIE (YHKUUU, CTPOUTh HUX TpaduKu.
Marepuan 3TON cOAEp)KATEIbHON JIMHUM HAlEJIeH Ha pPa3BUTHE YMEHUM U HABBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKAaTh 3aBUCHMOCTH MEXAY BEIMYMHAMHU B  pa3iuyHOi  (opme:
aHAJIMTUYECKOW, Trpaduueckod u cioBecHO. Ero wu3ydeHwe crnocoOCTBYeT pPa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHHIO U KOHKpETH3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas 1uHUS «Havana mareMaTM4ecKOro aHajau3a» MO3BOJSET CYLIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTUYEeCKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYMHBIX 00y4arouumcs, y
KOTOPBIX MOSIBISIETCS BO3MOYKHOCTh UCCIIEA0BATh M CTPOUTH I'paduKu QYHKIUN, ONPEAEITh UX
HauOOJIbIINE U HAUMEHBIIINE 3HAUYEHUs], BBIYUCIIATE IUIOIMAAn (Guryp u oObEMBI TeJ, HAXOAUTh
CKOPOCTM M YCKOPEHHUs InpoueccoB. JlaHHas coaep)KaTeinbHas JMHHUS OTKPHIBAET HOBBIC
BO3MOHOCTH IIOCTPOEHMSI MaTEeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyallMi, HaXO0XIECHUs
HAaWIY4IIEro pPELIEHUs B MPUKIAJHBIX, B TOM YHCJIE COLMAIBHO-DPKOHOMHUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MaTe€MaTMUYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO,
(opMaJIbHO-JTOTMYECKOTO U KPEaTUBHOTO MBIIUICHUS, ()OPMHUPOBAHUIO YMEHHUI pPacro3HaBATh
NIPOSIBJICHUSI 3aKOHOB MAaTEeMaTUKU B HayKe, TEXHUKE M HcKyccTBe. OOyuarouiyecs y3HAOT O
BBIJIAIOIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJE€ Pa3BUTHs MaTEeMaTHUKU KaK HaykKd, M HX
aBTOPAx.



CopepxarenpHo-MeTOAMUYECKasl JIMHUSA «MHOXECTBA U JIOTMKa» B OCHOBHOM IIOCBSIIEHA
3JIEMEHTaM TEOPUU MHOKECTB. TEOpETUKO-MHOKECTBEHHBIE IIPE/ICTABICHHS IIPOHU3BIBAIOT BECH
KypC IIKOJBHON MaTeMaTHKH W IpeylararoT Hauboyiee YHUBEPCAIbHBIA S3bIK, 00BhEeIUHSIOMNI
BCE pa3leiabl MaTeMaTHMKU U €€ MNPUIOKEHHM, OHM CBS3BIBAIOT pa3Hble MaTEMaTHYECKUE
JUCLUMIUIMHBL B eauHoe 1enoe. [loaToMy BakHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHHUMATh
TEOPETUKO-MHOKECTBEHHBI SI3bIK COBPEMEHHOM MaTeMaTHMKH U HCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kxypce «AnreOpa u Havajla MaTeMaTH4YECKOTO aHAJIHM3a» MPHCYTCTBYIOT TaK)X€ OCHOBBI
MaTeMaTHYEeCKOTO MOJICTMPOBAHUS, KOTOPBIE NMPH3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MoJieNiel peasbHbIX CUTYalUul, UCCIEOBAHUS 3TUX MOJIENIEH ¢ MOMOILbIO annapaTa aareOpbl U
MaTeMaTHYECKOr0 aHajiu3a M MHTEPHpETaluy IOJYyYEHHBIX pe3ylbTaToB. Takue 3agaHusd
BIUIETEHBl B KaXJbIil M3 pa3esioB MPOrpaMMbl, MOCKOJbKY BECh MaTepuan Kypca IIMPOKO
HCIIOJIb3YeTCs IS pelIeHMs] TPUKIaHbIX 3a1ad. [Ipu perennn peaabHbIX IPAKTUUECKUX 3a1a4
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENILHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJB30BaTh AaHAJOTHIO, 00001IaTh M KOHKPETU3UPOBATh MPOOJIEMY.
JlesiTenbHOCTh MO0 (POPMHUPOBAHUIO HABBIKOB PELICHHUS TNPHUKIAJHBIX 337ad OpraHU3yeTcsl B
Ipolecce U3y4eHus BceX TeM Kypca «Anredpa U Hauasla MaTeMaTHYeCKOTO aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

B yuebGHOM mnaHe Ha M3ydeHHE Kypca aiareOphl M HadaJl MAaTEMaTHYECKOTO aHajIn3a Ha
0a30BOM ypoBHE OTBOJUTCS 2 "aca B Hezemo B 10 kimacce u 3 yaca B Henenio B 11 kiacce, Bcero
3a 1Ba roga oOy4uenus — 170 gacos.

COJEP)KAHUE YYEBHOT'O KYPCA
10 KJIACC

Yucaa ¥ BBIYUCIEHUS

Panmonaneupie uncna. OOBIKHOBEHHBIE M JIECATHUYHBIC JPOOH, MPOICHTHI, OCCKOHECYHBIC
nepuoAndeckue  apoou. ApudMeTHuecKkue OIepalnud ¢ PAalMOHAIBHBIMH  YHCIIAMH,
npeoOpa3oBaHUsl YUCIOBBIX BhIpakeHUH. [IpuMeHeHune ApoOEil W TPOIEHTOB IS pEUICHUS
MPUKJIAHBIX 33J1a4 U3 Pa3IMYHBIX OTpaciield 3HAHUKM U peabHOM KU3HU.

JlefictBuTenbHbIe YKcia. PanMoHanbHBIE W HMppallMOHAIBHBIE YHCa. ApH(pMETHUYECKHE
OTepalNK C ACHCTBUTEIBHBIMHU YKclIaMu. [IpuOarmkEHHBIC BBIUMCICHUS, TTpaBUjIa OKPYIJICHHUS,
MPUKUIKA U OI[EHKA Pe3y/IbTaTa BEIYUCICHUI.

Crenenp c 1enbIM nokazatesneMm. CranmapTHas ¢opma 3alucH JISHCTBUTEIIBHOTO YHCIIa.
Hcnonp3oBanue mnoaxonasdmeld ¢GOpMbI 3alMCH  ACHCTBUTEIBHBIX YHUCEN JUIS  PEUICHUs
MPaKTUYECKKX 33J1a4 U MPEACTABJICHHS TaHHBIX.

Apudmernueckuii KOopeHb HaTypaiabHOW cTemneHu. [leiictBus ¢ apudMeTH4ecCKUMHU
KOPHSIMH HATypaJIbHOW CTEIICHH.

CuHYC, KOCMHYC UM TaHI'€HC YHCIOBOTO ApryMeHTa. APKCHUHYC, apKKOCHUHYC, apKTaHT'€HC
YHUCJIOBOIO apryMEHTa.

YpaBHeHHUsS] M HEPABEHCTBA

ToxnecTBa 1 TOXAECTBEHHbIE ITPE0OpPa30BaHUS.

[IpeoOpa3oBaHrue TPUTOHOMETPUYECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
(bopMyIbIL.

YpaBHeHHE, KOpEeHb ypaBHeHHsA. HepaBeHCTBO, pelieHue HepaBeHCTBAa. Meron
MHTEPBAJIOB.

Pemienue 1ensIx U ApoOHO-PAIMOHATBHBIX YPAaBHEHUI U HEPAaBEHCTB.

Peurenne nppanMOHaIbHBIX YPAaBHEHUN U HEPABEHCTB.



PenreHne TpUroHOMETPUYECKUX YPABHEHUN.
[IpuMeHeHrne ypaBHEHUN M HEPABEHCTB K PEIICHHUIO MAaTEMaTUYECKUX 3a7ad U 3a1a4 U3
pa3nuYHBIX 007JacTeil HAYKHU U PEATbHOM KU3HH.

DyHKIUHN U rpaGuKU

Oynkius, crocoosl 3ananus Gpyakuuu. ['paduk Gpynkumun. Bzanmuo oOpaTHbie QyHKITUH.

OO6nacte ompesieneHuss 1 MHOKECTBO 3HadeHUH (yHkuuu. Hymu ¢ynkinuu. [Ipomexyrku
3HAKOMOCTOSTHCTBA. YETHBIE M HEUETHBIC (PYHKITUH.

Crenennasi pyHKIHS C HaTypaJIbHBIM W LEJNBIM TOKa3areneMm. EE cBoiictBa m rpaduk.
CpoiicTBa U rpauK KOpHsI N-Oi CTENEHH.

TpuroHomerpuveckass OKpPYKHOCTb, OIpEIeICHHE TPUTOHOMETPHUYECKHX  (YHKIUI
YHCIIOBOTO apryMEHTa.

Hauana MmaTeMaTH4eCKOro aHAJIN3a

[locnenoBarenbHOCTH,  CHOCOOBI  3adaHusl  IocienoBaTelbHOCTEl.  MOHOTOHHBIE
MOCIIEI0BATEIbHOCTH.

Apudmernueckas U TreomMeTpuyeckas  mporpeccud.  beckoHeuHo — yObIBaroIas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBaIOIIEH T'€OMETpUUYECKOM MPOrpecCHi.
dopmyna CI0XKHBIX MPOLEHTOB. Vcrnonb30BaHWe MPOTpeccHH sl PEeLIeHUS peajbHBIX 3a/ad
MIPUKJIQJHOTO XapaKkTepa.

MHo:xecTBa U JIOTHKA

MHoxecTBO, onepanuy Haja MHOXecTBamu. Jluarpammbl Jitnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOI'0 aIrapaTra JUisi ONMCAaHUs PEAJbHBIX IPOLIECCOB U SIBICHWM, NMPHU
pELIeHNH 3aa4 U3 IPYruX y4eOHbIX TPEIMETOB.

Onpenenenune, Teopema, CIE€ACTBUE, JOKA3aTEIbCTBO.

11 KJIACC

Yucaa ¥ BLIYHCIEHUS

HarypanbsHbie u nienbie uncia. [Ipu3Haku AeTMMOCTH 1EIbIX YHCEIL.
Crernenb ¢ pallMOHAJIBHBIM MOKa3ateaeM. CBOWCTBA CTEIICHH.
Jlorapudwm uyuncna. JlecaTuunbie ¥ HATYpaJIbHBIC JOTapU(PMBI.

YpaBHeHUsI 1 HEPABEHCTBA

[IpeoOpa3oBaHue BeIpaKEHU, COAEPIKAIIMX JIOTApU(PMBI.

[IpeoOpazoBaHue BhIpaKEHHH, COACPIKALINX CTENEHU C PALlIOHAIbHBIM IIOKA3aTENIEM.

IIpumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHHUs 1 HEPaBEHCTBA.

Cucrembl JMHEHHBIX ypaBHEHUH. PeleHune NpuKIajHbIX 3a7ad C IOMOILBIO CHUCTEMBI
JIMHEWHBIX YPaBHEHUM.

Cucrembl 1 COBOKYITHOCTH pPallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PELIEHUI0 MATEMAaTUYECKUX 3a1ad U
3aJ]a4y U3 Pa3IMUHBIX 00JacTell HAyKH U peabHOM KU3HU.

DyHKUUH U TPaPUKU

Oyukius.  [lepuonmueckue  QyHkiuu. I[IpoMeXyTKd MOHOTOHHOCTH — (DYHKIIHH.
MakcuMymbl 1 MUHUMYMbI (QyHKIMH. HaumOosbliee m HauMeHblee 3HaueHHe (QyHKIMM Ha
IIPOMEKYTKE.

Tpuronomerpuyeckue GyHKIIUHN, UX CBOICTBA U rpadUKH.

IToxa3zaTtenbHast u norapudmuyeckas GyHKINU, X CBOHCTBA U TPAPUKH.



Hcnons3oBanue rpagukoB GyHKIUH U pelieHus] ypaBHEHUN U IMHEHHBIX CUCTEM.
Hcnonw3oBanue rpadukoB (QyHKIMNA A7 MCCIEAOBAHUS IMPOILECCOB U 3aBUCHMOCTEH,
KOTOPBIE BO3HUKAIOT P PEIICHUH 3a/1a4 U3 APYIHX YIEOHBIX MIPEIMETOB U pEabHON KU3HU.

Havajia MaTeMaTH4eCKOI0 aHAJIN3a

HenpepsiBabie pyHKIMH. METO MHTEPBAJIOB /ISl pEILICHHS] HEPABEHCTB.

[IpousBoanas ¢pynkun. ['eomerprueckuii 1 GU3NIECKUI CMBICI TPOU3BOTHOM.

[IpousBonHbie 3neMeHTapHbIX (QyHKIUNA. POpMyibl HAXOKIECHUS IPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIMH.

[Ipumenenne NPOM3BOAHON K HCCICIOBAaHWIO (DYHKIMA HAa MOHOTOHHOCTh W
sKcTpeMyMbl. HaxoxaeHne HaubobIIero 1 HAMMEHbIIEro 3HaYeHus! PYHKIUU Ha OTPE3KE.

[IpuMeHeHne MPOU3BOAHOM JUIsl HAXOKIACHHSI HAWIYYIIErO PEIICHUs B IPHUKIAJHBIX
3ajauax, AJs ONpeesIeHUs] CKOPOCTH IpoIiecca, 3aJaHHOTO (GOPMYIION NI rpaduKOM.

[IepBoo6pa3nas. Tabnuia nepBooOpa3HbIX.

Wurerpan, ero reomerpuyeckuil u (usnueckuil cMbIci. BpluuciieHne uHTErpana Imo
dbopmyne Hetorona—JleitOnuia.

IINTAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOTO Tmpenmera «MartemaTtnka» TOJDKHO OOecTiedrBaTh JOCTIDKEHHE Ha
YpOBHE CpeAaHero ooOmero oOpa3oBaHHS CIEAYIONIMX JUYHOCTHBIX, METAlpEAMETHBIX U
MIPEeIMETHBIX 00Pa30BaTEILHBIX PE3yIhbTATOB:

JIMYHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE pE3yabTaThl OCBOECHMS HporpamMMbl ydeOHoro mnpeamera «MaremaThka»
XapaKTepU3YIOTCS:

['paxk1TaHCKO€ BOCIIUTAHHUE:

C(OPMHPOBAHHOCTBIO TPAXKAAHCKOM TMO3MLMKM OOYyYaroLIerocss Kak aKTHUBHOTO U
OTBETCTBEHHOI'0 YJICHA POCCHUICKOrO OOIIECTBa, MPEICTABICHUEM O MAaTEMATUYECKUX OCHOBaX
(GYHKLIMOHUPOBAHUS DPA3JIMUHBIX CTPYKTYp, SBJICHUH, HpPOLENYp T'pPa)JaHCKOTO OOIecTBa
(BBIOOpPBI, ONPOCHI M Tp.), YMEHHEM B3aUMOJECHCTBOBaTh C COLMAIbHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKLHUSAMHU U Ha3HAYEHUEM.

IlaTpuoTnyeckoe BOCOUTAHUE:

C(OPMHUPOBAHHOCTBIO POCCUMCKON I'PakJaHCKOH MICHTUYHOCTH, YBAXKEHUS K IPOLUIOMY
U HacTOSIILIEMY pPOCCHMCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOLICHHEM K JOCTHXKEHHSIM
POCCHUICKMX MaTeMaTHKOB M POCCHMCKON MaTeMaTHYeCKOM MIKOJbI, K HCIOJIb30BAHUIO 3TUX
JOCTH)KEHUH B IPYruX HayKaX, TEXHOJOTHX, chepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHMUS:

OCO3HAaHMEM JIyXOBHBIX IIEHHOCTEH pOCCHMCKOrO Hapoaa; c(hOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHUS, STMYECKOTO MOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM IPUMEHEHUEM
JOCTH)KEHUM HAayKM U JESTEIbHOCThIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIAJa B MOCTPOEHUE
YCTOMUYUBOTO OyAyIIEero.

DCTeTUYecKOe BOCIIUTAHUE:!

JCTETUYECKUM  OTHOIIEHHEM K  MHUpPY, BKJIIOYas  OICTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUuH, pacCyXJIeHHH; BOCIPUUMYHMBOCTBIO K
MaTeMaTHYECKUM acleKTaM Pa3JIMUHbIX BUJIOB HCKYCCTBA.

du3nuecKoe BOCIUTAHHE:

C(OPMHUPOBAHHOCTBIO YMEHHUSI MPHMEHSATh MaTeMaTHYeCKWe 3HAaHUS B HHTEpecax
3I0poBOTO M Oe30macHOro obpasza *HU3HH, OTBETCTBEHHOT'O OTHOILEHHUS K CBOEMY 3/I0POBBIO
(310poBO€ mUTaHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN M OTIbIXA, PEryisipHas (uznyeckas
aKTHUBHOCTh); (PU3MYECKOTO COBEPILICHCTBOBAHHUS, NMPHU 3aHATUSAX CHOPTHUBHO-030POBUTEIBHOM
JEATeNbHOCTBIO.




Tpynosoe BocuuTa"ue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOHS; MHTEPECOM K Pa3IMYHBIM
cdepam mpoecCHOHATLHON JEATENPHOCTH, CBSI3aHHBIM C MAaTEMAaTUKON M € MPUIIOKEHUSIMH,
YMEHHEM COBEpIATh OCO3HAHHBIN BBIOOp Oyayiieil nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKoMy OOpa30BaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKEHWH BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY YyYacTHIO B
pelIeHNH MPAKTUYECKHX 3a/1a4 MATeMaTHYEeCKON HAIIPaBICHHOCTH.

OKOJIOTUYECKOE BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO HKOJIOTHYECKOW KYIbTYphl, NMOHUMAHHEM BJIHMSHUS COLUAIBHO-
HSKOHOMHYECKUX MPOIIECCOB HA COCTOSHHE HPUPOJHON W COIMAIBHON Cpenbl, OCO3HAHHWEM
r00abHOTO  XapaKTepa  OKOJIOTMYECKHUX  MpoOJieM; OpWEeHTalue Ha  NpUMEHEHHUE
MaTeMaTUYEeCKUX 3HAHWH JJIsl PEHICHHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Cpeibl, TUIaHUPOBAHUS
MOCTYITKOB M OIIEHKH WX BO3MOJKHBIX ITOCIIEACTBUI JUTSI OKPY)KAIOIIEH CPeIbl.

LleHHOCTH HayYHOTO O3HAHUS:

C(OPMHUPOBAHHOCTBI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKA U OOLIECTBEHHOW MPAKTHKH, MTOHUMAHHEM MaTeMaTHUECKOW HAyKH Kak chepbl
YeJIOBEUECKON JEATENbHOCTH, ATANOB €€ Pa3BUTUS M 3HAYMMOCTH JUTSL Pa3BUTHSI IMBUIIH3AIINY;
OBJIAZICHUEM SI3BIKOM MAaTEMAaTHKH M MaTeMaTWYeCKOH KyJIbTypOl KaK CpEJCTBOM IO3HAHHUS
MHUpPa; TOTOBHOCTHIO OCYHIECTBISITh MPOCKTHYID M HCCIEAOBATEILCKYIO JICATEILHOCTD
WH/IMBHYyAIEHO H B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MeTanpeaMeTHbIe pe3yIbTaThl OCBOCHHSI IIPOTPAaMMBI YIeOHOTO TIpeaMeTa «MaTeMaTHKa
XapaKTepU3yIOTCs OBJIaJICHHEM YHUBEPCAIbHBIMU HO3HABAM ETbHBIMU OCUCMBUAMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCLICMBUAMY, — YHUBEPCATIbHLIMU — pe2ylamuUeHbIMU
oeticmeusMu.

1) Vuueepcanvuvie nosnasamenwusle oeticmsus, obecneuusarom Gopmuposanue 6a306bix
KOCHUMUBHBIX NPOYecco8 o0yuarowuxcs (0ceoenue mMemooo8 NO3ZHAHUS OKPYHCAIOWe20 MUpda,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHuti pabomamso ¢ uHgopmayueti).

ba3oBble lornueckue AecTBus:

BBISIBIISITH M XapaKTEpU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEeMaTHUYeCKUX OOBEKTOB, MOHATHUH,

OTHOIICHUIH MEXIy TMOHATUAMU; (QOPMYIUPOBATH OIpEAeiICHHs] MOHITHI; YCTaHABJIUBATb

CYIIECTBEHHBIH MPU3HAK KiIaccu(UKalMKU, OCHOBAHUS JUIg 0000IEHNs U CPAaBHEHUS, KPUTEPUU

MIPOBOJMMOTO aHAIM3a;

BOCIIPUHUMATh, (GOPMYIUPOBATH U MPEOOPa3OBBIBATh CYKJIEHUS: YTBEPIUTENIbHBIE U

OoTpuIaTeNbHbIE, eMHUYHBIC, YACTHBIE U 00II1E; YCIOBHEIE;

BBISIBIISITh MATEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MIPOTUBOPEUUS B (PaKTax, JaHHBIX,

HAOMIOJICHUSX U YTBEPXKACHUSIX; MpeAsiaraTb KPUTEPUU JJISl BBISBICHUS 3aKOHOMEPHOCTEH U

MPOTUBOPEUHIL;

JeNaTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W WHIYKTUBHBIX

YMO3aKTIOUYEeHUH, yMO3aKIIOUEHHH 10 aHAJIOTUH;

MPOBOJUTH CAMOCTOSATENIBHO JI0Ka3aTeIhCTBA MATEMAaTHYECKHX YTBEPKIACHWH (MPSMBIE U OT

MPOTUBHOTO), BBICTPAWBaTh AapryMEHTAIMIO, TMPUBOIAUTH MPUMEPHl U KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIE CYX/ICHHUS U BBIBOJIBI,

BBIOMpATh CHOCOO pelieHust yuyeOHOW 3aJady (CpaBHUBATh HECKOJIBKO BapHAHTOB pPEIICHUS,

BBIOMpATh HanOoJIee MOXOSIINN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).
bazoBblie uccrienoBarenbckue AeCTBUS:

MCIOJIb30BaTh BOMPOCHI KAaK WCCIEAOBATENbCKUNA HWHCTPYMEHT IMO3HaHUS; (HOPMYIHpPOBATH

BOMPOCHL, (DUKCHpYIOIIUE MPOTUBOpEUYHE, MpoOIeMy, yCTaHABIMBATH HCKOMOE M JTaHHOE,

(dbopMHUpOBATh TUTIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO0, MHEHHE,




IIPOBOJIUTH CAMOCTOSITEIBHO CIUTAHUPOBAHHBIN SKCICPUMEHT, UCCIICIOBAHNUE 110 YCTAHOBJICHUIO
0COOCHHOCTECH MaTeMaTHYeCKOro OOBCKTa, SIBJICHHUS, MPOIECCA, BBISIBICHHUIO 3aBHCHMOCTEH
MEXIy 00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMH,
CaMOCTOSATENIbHO (OpMYIHPOBaTh OOOOIIEHUS M BBIBOIBI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, UCCIICIOBAHUS, OLICHUBATD JIOCTOBEPHOCTD MMOJIYYCHHBIX PE3YJbTaTOB, BHIBOJIOB U
0000I1IeHHIT;
HpOFHO?;I/IpOBaTI) BO3MOXHOC pa3BI/ITI/IC Hpouecca, a TaxKKXE€ BBIABHUTI'ATb HpCI[HOJ'IO)KeHI/Iﬂ 0O €ro
pa3BI/ITI/II/I B HOBBEIX yCJIOBI/IHX.

PaGota ¢ nadopManmeii:
BBIABJIISATH IIe(l)I/IHI/ITI)I I/IH(l)OpMaIII/II/I, JaHHBbIX, HGO6XOIII/IMI)IX JI1 OTBETA HaA BOHpOC n Hjd
pelIeHns 3a0a4u;

BbIOMpaTh ~ MHGOpPMALMI0O W3  HMCTOYHMKOB  pA3IMYHbIX  THUIIOB,  aHAJIU3UPOBATb,
CHUCTEMATHU3UpPOBaTh W MHTEPHPETUPOBATH HHGOPMALMIO PA3JIMYHBIX BUIOB U  (opm
MIpe/ICTaBJICHMUS;

CTPYKTYpUpPOBaTh HH(POPMAIMIO, NPEACTABIATh €€ B PAa3NMYHBIX (OpMax, WILTIOCTPUPOBATH
rpaduuecku;

OIICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATENEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHueepcanvhvle KOMMYHUKAMUGHBIE 0eliCmBuUsl, 00ecneuusaiom coopmMuposaHHocms
COYUANBHBIX HABLIKOB 00YUAIOUUXCHL.

O6uieHue:

BOCIIPHHUMATH U (POPMYITHPOBATH CYXKJICHHUS B COOTBETCTBUU C YCIOBUSMU U IEISAMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIP@KATh CBOKO TOYKY 3PEHHUS B YCTHBIX M NMHUCHBMEHHBIX TEKCTaX,
JaBaTh TOSICHEHUS TI0 X0y PEIICHUS 33]]a91, KOMMEHTHPOBATH IMOJTYICHHBIH pe3ylIbTaT;

B XoJe¢ OOCYXIEHMsI 3aJaBaThb BOIPOCHI TIO0 CYIIECTBY OOCYXIAa€MOW TEMBI, MPOOJIEMBI,
pelaeMoil 3a7auu, BBICKA3bIBaTh WJEH, HAllEJICHHbIE Ha MOMCK PEIICHMS; COMOCTaBISATh CBOU
CYXJCHHUS C CY)KICHHSIMH IPYTUX YYaCTHUKOB Jauajora, oOHapyXHBaTh pa3iHyuue U CXOJICTBO
MO3ULMI; B KOPPEKTHOU popme popMylnpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh pPE3ylAbTaThl pPELIEHUS 3aJaud, »SKCIEPUMEHTa, HCCIEAOBAHUSA, MPOEKTa;
CaMOCTOSITENIbHO  BBIOMpaTh (opmar BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTAluu U
0COOCHHOCTEH ayAUTOPUH.

CoTpyAHUYECTBO:

MOHUMAaTh W UCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHONW M HWHIUBUAYAJIbHON paboOThl INpHU
pelieHnd y4eOHbIX 3a/ay; MPUHUMATh IeJlb COBMECTHOM JEsTeNbHOCTH, IUJIAaHUPOBATh
OpraHMU3aIMI0 COBMECTHOW pabOThl, pacupenesiarTh BUAbl paboT, AOroBapuBaThCS, 0OCYXKIATh
MIPOLIECC U pe3yNIbTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;

y4yacTBOBaTh B TIpymmoBbIX (opmax padoTel (0OCyxkaeHus, OOMEH MHEHHH, «MO3TOBbHIE
HITYPMb» U HMHBIE); BBIIOJHATH CBOIO 4acThb pabOThl M KOOPAWHUPOBATH CBOM JEHCTBUS C
IPYTMMU YI€HaMU KOMAaHJbI; OIIEHMBATh KAaueCTBO CBOEr0 BKJaJa B OOMIMIA MPOIYKT IO
KpUTEpUIM, cHOpMYINPOBAHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuensle oeticmaus, 06ecnewusaom Gopmuposanue cCmvlCl08bIx
VCMAHOBOK U JHCUSHEHHBIX HABLIKOG TUYHOCTIUL.

CaMoopranusanusi:

COCTaBIATh TUIAH, aTOPUTM PEIICHUs 3aJadd, BHIOMpATh CIOCOO perieHHsl ¢ y4EToOM
HMMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH
BapHUAaHTHI PELIeHUH ¢ y4€TOM HOBOM MH(OpPMAIHUH.

CaMOKOHTPOJIb:

BIIJIeTh HaBBIKAMHU TO3HABATENbHON pedIeKCHH Kak OCO3HAHHs COBEPIIAEMBIX ACUCTBUN U
MBICIIUTENBHBIX ~ MPOIIECCOB, MX  PE3yAbTaTOB; BIAJETh CHOCOOAMH  CaMOIPOBEPKH,
CaMOKOHTPOJISl TIPOIIecca U pe3yiibTara PelieHus MaTeMaTUYeCcKOH 3a/1a4H;

MPEeIBUIIETh TPYAHOCTHU, KOTOPBIE MOTYT BO3HUKHYTh TpPU pEIICHUH 3aJaud, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;




OILICHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBUSAM, OOBSICHATD MPUYUHBI JOCTHKEHUS WUITH
HEJIOCTIKEHHUS ~ PE3YJIbTAaTOB  JICSATEIBHOCTH,  HAXOMUTh  OMIMOKY, JaBaTh  OICHKY
npUOOPETEHHOMY OTIBITY.

NPEIAMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOTO Kypca «AnreOpa W Hadalla MAaTEeMaTHYCCKOTO aHAIM3a» Ha YPOBHE
cpenHero oouero oopa3zoBaHMs JOKHO OOECIEUNBATH JIOCTHKEHHUE CIIEAYIOIIMX MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB!

10 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHUSMHU: PALMOHAIBHOE U JEWCTBUTEIBHOE YHCIO, OOBIKHOBEHHAs U
NecsITUYHas ApoOb, IPOLEHTHI.

BoinonHATe  apu@MeTHUecKue Omepaluyd C pPalUOHANBHBIMM M JIEHCTBUTEILHBIMU
YUCJIAMM.

BoinonHATe npUOIMKEHHBIE BBIUMCIIEHUS, HCIIOJIBb3YS IpaBWiIa OKPYIJIEHMsS, JejaTh
MIPUKHJIKY U OLIEHKY pe3yJbTaTa BHIYUCICHUH.

OnepupoBaTh MOHATHSMH: CTENEHb C LEJNbIM MOKa3aTeleM; CTaHAapTHas (Gopma 3amucu
JNeUCTBUTENBLHOTO YMCIIAa, KOPEHb HATYpallbHOM CTENEHHU; WCIOJIb30BaTh MOJIXOIAIIYI0 (hopMmy
3alUCH ACVCTBUTEIBHBIX YHCEIT JUISl pEIIEHUS MPAKTUYECKUX 33/1a4 U IIPEICTABIICHUS IaHHBIX.

OrnepupoBaTh NOHATUAMU: CHHYC, KOCUHYC M TAHT€HC IIPOU3BOJIBHOTO YIJia; UCIIOJIb30BaTh
3aMMch MPOU3BOJILHOTO yIila yepe3 00paTHble TPUTOHOMETpHUecKre (DYHKIUH.

YpaBHeHUs] 1 HEPABEHCTBA

OnepupoBaTh MOHATHSMH: TOKJIECTBO, YpaBHEHHE, HEPABEHCTBO; IIEJIOE, PAllMOHAIILHOE,
MppalMoHaIbHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPUYECKOE YPaBHEHUE;

Boimonuate  mpeoOpa3oBaHMsi ~ TPUTOHOMETPUYECKMX  BBIDQKEHUH M pelaTh
TPUTOHOMETPUYECKHUE YPAaBHEHUS.

BoinonHsaTe peoOpazoBaHusl LENbIX, PAMOHATIBHBIX U UPPAIMOHATIBHBIX BBIPAKEHUN U
pelaTh OCHOBHBIE TUIIBI LIETIBIX, PAIIMOHATIBHBIX U UPPALMOHATIBHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHsTh ypaBHEHHs] M HEPABEHCTBA JUIS PELICHHS] MAaTeMAaTUYECKUX 3a/1a4 U 3aja4d U3
Pa3IMYHbIX 00JIaCTe HayKU U peabHOM JKU3HH.

MonenupoBaTh pealbHble CUTyalldd Ha s3bIKE anreOpbl, COCTaBISATH BBIPAXKEHUS,
YpaBHEHHUS, HEPaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIENIOBaTh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BAaHMEM ammapara anreOphl.

DyHKUUH U IPaPUKU

OnepupoBaTh MOHATUAME: GYHKIIHSI, CIIOCOOBI 3a1aHUsT QYHKIIMH, 00JIACTh ONPEICICHUS U
MHO>KECTBO 3Ha4eHUI QyHKIMH, rpa@uK (GyHKIMH, B3aUMHO 0OpaTHbIe (QYHKIIUU.

OnepupoBaTh TMOHATUSAMHU: UYETHOCTh W HEYETHOCTh (YHKIMHM, HYIH (QYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

Hcnonb3oBate rpaduku QyHKIUN A pelieHns ypaBHEHUH.

Crpouth U uuTaTh Tpaduku TUHEHHOUW (QYHKIMHU, KBAAPATHUHON (YHKIIMH, CTETIEHHOU
(YHKIMH C [IEJIbIM TTOKa3aTeNeM.

Hcnonb3oBath rpaduku (QyHKIUN TSI UCCIEIOBAHHS MPOIECCOB U 3aBUCHMOCTEH MpH
pEelIeHn: 3a/a4d U3 IPYTUX y4eOHBIX MPEIMETOB U PEallbHOW KM3HH; BBIpaKaTh (popmynaMu
3aBUCHUMOCTHU MEX]Ty BETUYUHAMHU.

Hauyana maTeMaTH4YecKoro anajansa
OmnepupoBaTh MOHATHAMH: IOCIEIOBATEIBHOCTh, aph(MeTHYecKass M TIeoMeTpUYecKas
HPOTPECCHH.



OnepupoBath MOHITHIMH: OECKOHEUHO yOBIBAIOIIAs T€OMETPHUUYECKAs MPOTPECCHSI, CyMMa
0ECKOHEYHO yOBIBAIOIIECH reOMETPUICCKON TTPOTPECCHH.

3a/aBath MOCIIEOBATEILHOCTH PA3IMYHBIMU CIIOCOOAMHU.

Hcnonb30BaTh CBOWMCTBA MOCIEIOBATEIILHOCTEH W MPOTPECCUM JUIS PEUICHHS] PeaTbHBIX
3aJ1a4 MPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUAMHU: MHOXKECTBO, ONIEpAIIMH HAJl MHOKECTBAMHU.

Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN arrapaT AJis OIMCAHUs peabHBIX IIPOLIECCOB
U SIBJICHUH, IPH PELICHUH 33134 U3 JPYTruX y4eOHBIX MPEJIMETOB.

OmnepupoBaTb NOHATUSAMU: ONPEAEICHNE, TEOPEMA, CIEJCTBUE, 10KA3aTEIbCTBO.

11 KJIACC

Yuciia 1 BBIYUCICHUSA

OnepupoBaTh MOHATHUSAMH: HATypalbHOE, II€JI0€ YHUCIO; MCIOJIb30BaTh IPU3HAKU
JEIIMMOCTH LIEJIBIX YUCEII, PA3JI0KEHUE YMCIIAa Ha MIPOCTHIE MHOXKUTEIH 7Sl PELICHHS 3a/1a4.

OrnepupoBaTh NOHATHEM: CTENEHB C PAIIMOHAIBHBIM MOKA3aTEIIEM.

OnepupoBaTh NOHATUSAMU: JIOTapudM Yncia, TECATUUHbIE U HATypaJIbHbIE JIOrapu(MBbI.

YpaBHeHUsI M HEPABEHCTBA

[IpumensTh cBOMCTBa CTENeHW s IpeoOpa3oBaHUS  BBIPAXKEHHH;  ONEpHUpOBaTh
MOHATHSAMM: TIOKA3aTeIbHOE YPAaBHEHHWE M HEPABEHCTBO; pellaTh OCHOBHBIE  THIIBI
[I0OKA3aTeIbHBIX YPABHEHHUI U HEPABEHCTB.

BbimonHATe npeoOpa3zoBaHMsA BBIPAKEHHWH, COJEpXKALIUX JIOorapu(Mbl; ONEPUPOBAThH
MNOHATUSAMM: JIOTApU(PMHUUECKOE YpPaBHEHHE U HEPABEHCTBO; pellaTb OCHOBHBIC THUIIBI
norapu(pMUUECKUX YPaBHEHNUN U HEPABEHCTB.

Haxoauts pemienus MpoCcTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUAMHU: CHCTEMA JIMHEWHBIX YPaBHEHUHN M €€ PEIIEHHE; MCIOIb30BaTh
CUCTEMY JINHEHHBIX YPaBHEHUH JJIs PEIIEHUS MPAKTUYECKUX 3aa4.

Haxonuts pemeHus npocTelInX CUCTEM M COBOKYITHOCTEH PallMOHAIbHBIX YPaBHEHUHN U
HEPABEHCTB.

MojenupoBaTh peajibHble CHUTYyallUd Ha s3bIKE airedpbl, COCTABIIATh BBIPAKEHMUS,
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI 110 YCIOBHIO 3a/1a4M, UCCIEN0BATh IIOCTPOECHHBIE MOJEIIH C
HCIOJIb30BAHUEM allllapara ajareopsl.

DyHKUUH U IPaPUKU

OnepupoBaTh MOHATUSAMU: NIepUoaAUYEecKas (YHKIUS, TMPOMEKYTKH MOHOTOHHOCTH
(GYHKIHMH, TOYKH SKCTpeMyMma (YHKIMH, HauOoJblllee U HaMEHbIee 3HAaYeHUs (DYHKIMH Ha
MIPOMEXKYTKE; UCIIOJIb30BaTh UX JIJIs HCCleA0BaHUs (DYHKITNH, 3a1aHHOM rparKOM.

OnepupoBaTh  MOHATHSAMHU:  rpaduKd  TOKa3aTeNbHOHM,  Jorapu@Muueckod
TPUTOHOMETPUYECKUX (PYHKIMN; N300pakaTh X HA KOOPJAWHATHON TUIOCKOCTH U HCIIOJIb30BATh
JUISl PELIEHUs] YPABHEHUM U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW TUIOCKOCTH TpaduKu IJUHEHHBIX ypaBHEHUH U
HCIIOJIB30BATh UX JUUIS PELICHUS CUCTEMbI JIMHEUHBIX YPABHEHUM.

Hcnonb3oBath rpadguku (QyHKIUN IS HCCIEAOBAHUS TPOIECCOB M 3aBUCUMOCTEH W3
JPYTUX y4eOHBIX AUCIUILIUH.

Hagana MmaTeMaTH4€CKOI0 aHAJIH3A
OHepI/IpOBaTB MOHATHUAIMU: HCIIPCPBIBHAS (I)YHKI_II/ISI; MMpoOn3BOJHAA (bYHKLII/II/I; HCIIOJIB30BAaTh
FCOMeTpI/I“ICCKI/Iﬁ u (I)I/I3I/I‘-IGCKI/II‘/JI CMBICJI HpOH3BOI[HOI>i JJI pCIICHUA 3a/1a4.



HaxonuTh NpoM3BOAHBIE 3IIEMEHTAPHBIX (YHKIWH, BBIYUCIATH MPOHU3BOJHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKITHIA.

Hcnonp3oBaTh MPOM3BOAHYIO [UIA HCCIEAOBaHUS (YHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI, IPUMEHSTH PE3YIbTAThl UCCIEAOBAHMS K IIOCTPOCHUIO IPa(UKOB.

Hcnonb30BaTh NPOU3BOAHYIO JUISI HAXOXKIACHUSI HAMJIYYLIEro pelleHus B MPUKIAJHBIX, B
TOM YHCJIE€ COLMATIbHO-3KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATUSAMU: [EPBOOOpa3HAss M HMHTErpaj; NOHMMATh I€OMETPUYECKUN U
(bu3nyecKkuil CMbICI UHTErpaa.

Haxonuts nepBooOpa3Hble 3J€MEHTapHBIX (PYHKIIMM; BBIYMCIATH UHTErpal 1o Gopmysie
Herorona—Jleiibuuna.

Pemars mpuknanHele 3a7aud, B TOM YHUCJIE COLUATBbHO-3KOHOMHYECKOTO M (PU3MUYECKOTO
XapakrTepa, CpeICTBaMi MaTeMaTHYECKOT0 aHaJIn3a.

TEMATUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne  HammeHnoBaHume pa3zesnoB U TEM IIPOTrpaMMBbl KosmmuecTBo yacos OneKTpoHHbIe
/T Bcero KonTtpomnbHbie o6£:§£ﬁ2:§fzme
paboThI pecypes
1 MHoxecTBa pallMOHAIBHBIX U ICUCTBUTENbHBIX 14 1
gucell. ParmoHa bHBIC ypaBHEHUS U
HEpPaBEHCTBA
2  O@ysxnun v rpadguk. CTENeHb ¢ IMeTbIM 6 1
roKasaresemM
3  Apudmerndeckuii KOpeHb N—OU CTEIICHH. 18 1
WppanmonanbHble ypaBHEHUS U HEPABEHCTBA
4  ®dopmyisl 22 1
TpUrOHOMETpUH. TpUrOHOMETPUYECKUE
ypaBHEHUS
5 TlocrnenoBaTenbHOCTH U IPOTPECCUHU 5
6 IloBTopenue, 0000IICHHE, CHCTEMATH3AIINS 3 1
3HAHUH
OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5
11 KJIACC

Ne HammeHOBaHMe pa3jiesioB M TEM MPOrpaMMbl  KoJimuecTBO yacoB — DVIeKTpoHHbie (HpoBbie)
o0pa3oBaTenbHbIe PeCypChl

n/ Bcero KonTposbHbie
padoThI
1  Crenens ¢ pallMOHAIBLHBIM MOKA3aTENIEM. 12 1

IToxazatenbHast pyHkuus. [lokasarenbHble
YpaBHEHUS U HEpaBEHCTBA

2 Jlorapudmuyeckas GyHKIHUS. 12 1
Jlorapugmuueckue ypaBHEHHs U
HEpaBEHCTBA

3  Tpuronomerpuueckue GyHKIUH U UX 9 1
rpa¢uku. TpUroHoMeTpuyecKue
HEpaBEHCTBA

4  IIpoumsBoanas. [IpuMmeHeHne MPOU3BOIHON 24 1



Ne HaummeHnoBaHHE pa3iesioB U TeM MporpamMmbl  KoJmdecTBO 4acoB — OUIeKTpOHHbIe (H(poBbICc)
o0pa3oBaTeNbHbBIE PECypCh

/1 Bcero KoHTposbHBEIE
paboThI
5 MHHrerpan u ero npuMeHeHUs 9
6 Cucrembl ypaBHEHHI 12 1
7  HarypaibHbI€ U IIeTbIC YMCIIA 6
8 IloBropenue, 0000IICHNE, CUCTEMATH3AIIHS 18 2
3HAHHN

Jl06GaBHUTBH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 7



