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MNOSICHUTEJIbHASA 3AITUCKA

Pabouas mporpamma ydeOHOTO Kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO AHAIHU3a»
6azoBoro ypoBHs ais oOyuaromuxcs 10 —11 kmaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCY/IapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa CPEAHEro oduiero oOpa3oBaHUs, C y4ETOM
COBPEMEHHBIX MUPOBBIX TPEeOOBaHWM, MPEABABIAEMBIX K MaTeMaTHYECKOMY O0Opa30BaHUIO, U
TpaIuIMid poccUiickoro oOpa3oBanus. Peamm3anusi mporpamMMbl 00eCIEUMBAET OBJIAJCHHE
KIIIOYCBBIMU KOMIICTCHUHWAMU, COCTABJIAIOIIMMH OCHOBY JIsI CaMOPA3BUTHA W HCHPCPLIBHOI'O
o0pa3oBaHus, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO W TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTH 00YyJaIOIUXCsl.

HOEJIN U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayasla MaTeMaTHMYECKOTO aHajIn3a» SBIIETCS OJHUM M3 Hauboiiee
3HaYMMBIX B MPOTpaMMeE CTapiieil IIKOJBI, IMOCKOJBKY, C OJHOW CTOPOHBI, OH OOECIeYnBaeT
WHCTPYMEHTAIBHYIO 0a3y /sl HM3y4eHHUs BCEX ECTeCTBEHHO-HAYYHBIX KYpCOB, a C JpPYrou
CTOPOHBI, (QOpPMHPYET JIOTHYEeCKOe W aOCTpaKTHOE MBIIUICHHE Y4Yaluxcsi Ha YpPOBHE,
HEO0OXO0IMMOM JUIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B paMkax maHHOTO Kypca yJamrecs OBJIaJeBal0T YHUBEPCATIHHBIM SI36IKOM COBPEMEHHOM HAYKH,
KoTOpast GopMyIHpyeT CBOH JOCTIKEHHS B MaTEMAaTHIECKOH Gopme.

Kypc anre6pbl 1 Hayan MaTeMaTHYECKOI0 aHAJIM3a 3aKJIaJbIBa€T OCHOBY JUISl YCHEIIHOTO
OBJIAZICHUSI 3aKOHAMH (HU3UKH, XWMHUHU, OWOJOTHH, TIOHNMAaHUS OCHOBHBIX TEHICHIINI
HSKOHOMHKHU M OOIIECTBEHHOHN JKM3HH, ITO3BOJISIET OPHEHTHPOBATHCS B COBPEMEHHBIX MU(POBBIX
U KOMITBIOTEPHBIX TE€XHOJIOTHSIX, YBEPEHHO HCMOJIb30BaTh UX B MOBCEIHEBHON >kU3HU. B TOXE
BpeMsl OBJIaZIcHHE aOCTPAKTHBIMHM U JIOTHUECKU CTPOTMMH MAaTeMAaTUYECKUMHU KOHCTPYKLIHUSIMHU
pa3BUBaeT yMEHHWE HaXOJWUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HCTUHHOCTH YTBEPXKIEHUS,
WCIIOJIb30BaTh O0O0OIIEHNE M KOHKPETHU3AIMio, a0CTparupoBaHWE M aHAIOTHIO, (GopmMupyer
KpeaTHUBHOE U KPUTHYECKOE MbIlieHue. B xone u3ydenus anreOpbl ¥ Hayal MaTeMaTHYECKOTO
aHaJlM3a B CTapIliel HIKOJIe yJallhecs MOJIy4alOT HOBBIA OMBIT PEUICHHS NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO ~ TOCTPOEHHUS ~MaTeMaTUYeCKUX MOJENell  pealbHbIX CUTyaUud U
UHTEPIpETAllMM  TOJYYEHHBIX pELICHUM, 3HAKOMSTCS C MpUMEpaMHU MaTeMaTHYEeCKHUX
3aKOHOMEPHOCTEH B MpPUPOJIe, HayKe U B HMCKYCCTBE, C BBIJAIOIIMMUCA MaTeMaTHUYECKUMU
OTKPBITHSIMHU U UX aBTOPaMH.

Kypc oOnanaer 3HaYUTENbHBIM BOCHUTATEIBHBIM MOTEHIMATIOM, KOTOPBIM peaau3yercs
Kak yepe3 yueOHbI MaTepuaj, CrocoOCTBYIOUINN (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS,
Tak u dYepe3 cnenupuky ydeOHOM JesATeNbHOCTH, TpeOyrolmeld CcaMOCTOsITENbHOCTH,
aKKypaTHOCTH, NPOJOJDKUTEIbHOW KOHIIEHTpAllMM BHUMAaHUS U OTBETCTBEHHOCTH 3a
MIOJIy4YEHHBIN pe3ynbTarT.

B ocHoBe meroauku oOyueHus anredpe M HaualaM MaTeMaTUYECKOTO aHalHu3a JICKUT
JeSITeNbHOCTHBIN MPUHIUI O0y4YeHHUS.

Crpykrypa Kypca «Anredpa 1 Hauansa MaTeMaTUYECKOTO aHAJIM3a» BKIIOYAET CIEAYIOUINE
coJiepKaTelbHO-METOIMUecKue JUHUU: «YHucrna W BBIYMCICHUS», «DYHKIUM U TIpaduKm,
«YpaBHEHUs U HepaBeHCTBa», «Hauana mMaTeMaTH4eckoro aHanuza», «MHOXECTBA U JIOTHKaY.
Bce ocHOBHBIE cofepkKaTeabHO-METOJMYECKUE JIMHUM HM3y4aroTcs Ha MPOTSDKEHUHM IBYX JIET
oOy4yeHHs B cTapuieil HIKOoJe, eCTECTBEHHO IOMOJHSIS JAPYr Jpyra M MOCTENEHHO HACBILIAsCh
HOBBIMH TeMaMHM U pasjenamu. JIaHHBIH Kypc SBIS€TCS HWHTETPAaTHUBHBIM, MOCKOJIbKY
oObenuHseT B cede CcoJepKaHWe HECKOJIbKUX MAaTeMaTH4eCKUX JUCIHMIUIMH: anredpa,
TPUTOHOMETpPHUS, MATEMaTHUECKUI aHaIN3, TEOPHsI MHOXKECTB U Ap. [Io Mepe Toro kak yyamuecs
OBJIaZIEBAlOT BCE Oojiee MIMPOKUM MaTeMaTHUECKUM ammaparoM, Yy HHX I[OCIEI0BaTeIbHO
(dopMHUpyeTCsT M COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMAaTHUECKYI0 MOJENb peaJbHOMN



CUTYyalluu, MPUMEHATh 3HAHUs, MOJIydeHHbIE B Kypce «AureOpa M Hadala MaTeMaTHUYecKOTro
aHaIM3a», JUIsl PEIICHUs] CaMOCTOSITENIbHO C(OPMYIMPOBAHHOW MaTeMaTHYECKOW 3agauu, a
3aTe€M MHTEPIPETUPOBATH MOTYYEHHBIN pe3yibTaT.

CopepxarenpHo-MeTOAMYECKass  JHMHMS — «YUucma W BBIUMCIIGHHS» — 3aBepllaeT
(opMupoBaHHE HABBIKOB HWCIOJB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpOE ObUI0 HAa4yaTto B
OCHOBHOH mIKoJe. B crapiieii mkosie ocoboe BHUMaHHUE ynensercss (GOpMUPOBAHUIO MPOYHBIX
BBIYMCIIUTENIbHBIX HABBIKOB, BKJIIOYAIOIIKUX B Cce0s MCIOIb30BaHHE DPA3IMYHBIX (popM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pALMOHAJIbHO BBINOJHATH JEHCTBUS C HHUMH, JAENaTh
NPUKUAKY, OLEHUBaTh pe3yiabTar. OOydamoomuecs MOIy4arOT HABbIKM MPUOIMKEHHBIX
BBIYHCIICHUH, BBITIOJIHEHUS JCWCTBUN C 4YHCIaMH, 3allMCAHHBIMU B CTaHJApPTHOH ¢opme,
HCI0JIb30BAHUSI MaTEMaTUUECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAYKEHUH.

JIuaus «YpaBHEHUS M HEPABEHCTBA» pealu3yeTcsl Ha MPOTSHKEHWHM BCEro OOydeHHUs B
CTapuiel IIKoJie, TMOCKOJIbKY B KaXJIOM pas3feje MporpaMMmbl MPEAYyCMOTPEHO pEILIEHHE
COOTBETCTBYIOIINX 3a1a4. OOyuaronuecs: OBIaIeBaOT PA3IMYHBIMU METOJIAMHU PELICHUS LIETIbIX,
paloHaIbHBIX, UPPALIMOHATIBHBIX, IOKA3aTENIbHBIX, JJOTAPUPMUUECKUX U TPUTOHOMETPHUECKHUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. [loslyueHHbIe yMEHUS UCIOJIB3YIOTCS MPH UCCIEI0BaHNUN
(GYHKIMM C MOMOUIBIO MPOU3BOJHOM, PEIIEHWH MPUKIATHBIX 3a/a4 M 3ajjad Ha HaXOXKICHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cebs Takxke (QOpMUPOBAHHE YMEHUN BBINOIHATH pacu€Tsl No GopmynaMm, mpeodpazoBaHUs
LENbIX, PAlUOHAJIbHBIX, HPPALMOHAIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHH, a TaKkKe
BBIPKEHUH, COJepKalluX cTerneHu W Jorapudmsl. brarogaps u3ydeHHio aiaredpanyeckoro
MaTepuasa MpOUCXOAUT JalbHellee pa3BUTHE AITOPUTMHUECKOTO U aOCTPaKTHOTO MBILIUICHUS
yyaiuxcs, (GOpPMHUPYIOTCS HAaBBIKM JEIYKTHUBHBIX PpacCyXJCHHUH, pabOThl C CHUMBOJIbHBIMU
dbopmamu, mpeCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ul PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
Hay4HBIX 33a4, HArJISHO IEMOHCTPUPYET CBOM BO3MOHOCTH KakK SI3bIKa HAYKH.

CopepxarenbHo-mMeToauueckass JuHUS «DyHKIUU U TpaduKi» TECHO NepervieTaercs ¢
JPYTMMHU JIMHUSIMU Kypca, IIOCKOJbKY B KakOM-TO CMBICIE 3aJa€T MOCIEI0BATEIbHOCTh
M3y4deHuss Marepuana. V3ydeHwe CTENeHHOHW, IOKa3aTeabHOM, JIorapuMUUYECKON W
TPUTOHOMETPUYECKUX (PYHKUMNA, MX CBOMCTB M TpadUKOB, HCHOJIb30BaHUE (DYHKUIUN 1S
pelieHus 3aJad U3 APYruxX Y4eOHBIX NPEIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYEeCKUM aHaJIM30M, TaK U C pelleHHeM ypaBHeHHM U HepaBeHCTB. [Ipu sTom Oosbiioe
BHUMaHUE yJensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (OpMyJlaMU 3aBHCHUMOCTH MEXIY
pPa3IMYHBIMU BEJIUMYMHAMH, HCCIENOBAaTh IOJy4YeHHbIE (YHKIUU, CTPOUTh HUX TIpaduKH.
Marepuan 3TON cOAEp)KATEIbHON JIMHUM HAlEJIeH Ha pPa3BUTUE YMEHUM U HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAXKaTh 3aBUCHMOCTHM MEXKAY BEIUYMHAMHU B  pa3inuHOi  (opme:
aHAJIMTUYECKOM, rpaduueckod u cioBecHO. Ero wu3ydueHwe cmnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K  OOOOIIEHMIO U KOHKpETHU3alluH,
WCIIOJIb30BAHUIO aHAJIOTUH.

ConepxarenbHas nuHusa «Hadana mMaTeMaTHYecKOro aHajan3a» MO3BOJISIET CYLIECTBEHHO
pacIupuTh KPYr Kak MaTeMaTUYECKUX, TaK U MPUKIAJHBIX 33/1a4, JOCTYIHBIX 00y4aromuMcs, Y
KOTOPBIX MOSIBISETCS BO3MOYKHOCTh UCCIIEA0BATh M CTPOUTH I'paduKu QYHKIUN, ONPEAesaTh UX
HauOoJIbIINE U HAUMEHBIINE 3HAYCHHUs, BBIYMCIAT IUIOMAAN GUryp U 0OBEMBI Tel, HAXOJUTh
CKOPOCTM M YCKOPEHHs IpoueccoB. JlaHHas copaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHMSI MAaTEMaTHYECKUX MOJENEH pEalbHbIX CHUTyallMi, HaXO0KIEHUs
HAaWIY4lIEero pEelEHUs] B MPHUKIAIHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHUYECKHX, 3aJayax.
3HAaKOMCTBO C OCHOBaMHM MaTE€MaTHMUYECKOI'O aHallu3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTIO,
(opMaJIbHO-TOTMYECKOTO U KPEaTUBHOTO MBINUIEHUS, (POPMHPOBAHUIO YMEHHUIl pacno3HaBaTh
NPOSIBJICHUSI 3aKOHOB MAaTEMaTUKU B HaykKe, TEXHUKE M HCKyccTBe. OOyuaromuecst y3HAIOT O
BBIJAIOIMXCSl pe3yJbTaTaX, IOJYYEHHBIX B XOJE€ Ppa3BUTHs MaTEeMaTHUKU KaK HaykKd, M HX
aBTOpAax.



CopepxarenpHO-MeTOANYECKAs TUHUS «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSIILIEHA
2JIEMEHTaM TEOPUU MHOKECTB. TE€OPETUKO-MHOKECTBEHHBIE ITPEICTABICHHS IIPOHU3BIBAIOT BEChH
KypC IIKOJBHON MaTeMaTHKH W IpeUIararoT Hauboyiee YHUBEPCAIbHBIN S3bIK, 00BbEIUHSIOMNI
BCE pa3leiabl MaTeMaTHMKU M €€ INPUIOKEHWH, OHM CBSA3BIBAIOT DPa3Hble MaTEeMAaTUYECKUE
JUCUMIUIMHBL B eauHoe 1enoe. [[oaToMy BaXHO JaThb BO3MOKHOCTb IIKOJBHUKY IOHUMATh
TEOPETUKO-MHOKECTBEHHBIH SI3bIK COBPEMEHHOM MaTeMaTUKM U HCIOJb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIICH.

B kypce «Anrebpa u Havana MaTeMaTHYeCKOTO aHAJIM3a» MPHUCYTCTBYIOT TAKXKE OCHOBBI
MaTEeMaTHYEeCKOTO MOJICITMPOBAHUS, KOTOPBIE TPH3BAaHBI CPOPMHUPOBATH HABBIKM IOCTPOCHUS
MOJIeNIel pealbHbIX CHTYallui, HCCIEIOBAHUS ATUX MOJIEIEH C MOMOUIBIO anmapara anreOpsl u
MaTeMaTUYECKOr0 aHajiu3a M MHTEPHpPETAluy IIOJYyYEHHBIX pe3ynbTaToB. Takue 3agaHus
BIJIETEHBbl B KaXKIbIil M3 pa3[esioB MPOrpaMMbl, MOCKOJIbKY BECh MaTepuan Kypca IIMPOKO
UCIOJIb3YETCs Ul pelIeHus PUKIaaHbIX 3a1a4. [Ipu penienun peaibHbIX MPAKTUYECKUX 3a7ad
yuyaliuecss — pa3BUBAIOT  HAOIIOAATENIBHOCTb,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaThCs, HMCHOJIb30BaTh aHAJIOTHMIO, 0000LIaTh M KOHKPETHU3UPOBATh MpPOOJIEMY.
JlesiTenbHOCTh MO0 (POPMHPOBAHUIO HAaBBIKOB pELIEHUS NPUKIAJAHBIX 3ajad OpraHu3yeTcs B
Ipolecce U3y4eHHs BCeX TEM Kypca «Anredpa U Hauajla MaTeMaTHYECKOTO aHAJIN3ay.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE
B yueOHOM niaHe Ha M3ydeHHUe Kypca anreOpsl M Hayajal MaTeMaTHYeCKOro aHajlu3a Ha 6a30BOM

ypoBHE OTBOAUTCA 2 4aca B Henento B 10 kinacce u 3 yaca B Henento B 11 knacce, Bcero 3a aBa
rosia oOy4yenust — 170 dacos.



COJEP/KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAnYeckre apodbu. ApudMeruyeckwe Omnepalud ¢ PANUOHAIBHBIMU  YHCIIAMH,
npeoOpa3oBaHusl YHCIOBBIX BbIpakeHUd. [Ipumenenue apoOeil M NPOIEHTOB JJIsl PEHICHUS
MIPUKIIAIHBIX 33]1a4 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEAIBHON KU3HH.

JleiicTBuTenpHble uncia. PanmoHanbHble M HMppalMOHAIbHBIE yucia. Apudmernyeckue
ornepauuy ¢ ACUCTBUTEIbHBIMU yHuciaMu. [IpuOnnkEéHHbIE BHIYMCIEHUS, IPAaBUIa OKPYIJICHMUS,
MPUKUIKA U OLIEHKA Pe3y/IbTaTa BHIYMCICHUI.

Crenenp ¢ nenbiM mnokasareneMm. CranpapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIIA.
Wcnonb3oBanue mnoaxonsmie ¢opmbl 3amMcud  JEHCTBUTENBHBIX 4YHMCENT JJIs  peIIeHUs
MPaKTUYECKUX 33734 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypalbHON cTeneHu. JlelcTBuUsS ¢ apupMeTHUEeCKUMU
KOpHSIMH HATYPAJIbHOW CTEIICHHU.

CuHyc, KOCUHYC W TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO ApTyMEHTA.

YpaBHeHUsI M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA30BAHUS.

[IpeoOpa3oBanure TPUTOHOMETPUUYECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUYECKHE
(bopMyIIBL.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHcTBa. Merton
WHTEPBAJIOB.

Pemenue nenbix u IpoOHO-pallMOHATBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemenne uppanvoHagbHbIX YPAaBHEHUN U HEPABEHCTB.

Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

[IpuMeHeHne ypaBHEHMII U HEPABEHCTB K PELICHUIO MAaTeMATHYECKHX 3aJad W 3a7ad u3
Pa3IMYHbBIX 00JaCTel HAYKH U peaIbHOM JKU3HH.

DYyHKUUM U TPaPUKU

OyHKIUA, crocoObl 3ananus Gyakuuu. ['paduk Gynknuu. Bzaumuo o6patHbie QyHKIIAH.

Ob6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIEC (DYHKIIUH.

Crenennas QyHKIus ¢ HaTypaJdbHBIM M LENbIM MoKa3zareiaeMm. EE cBoiicTBa u rpaduxk.
CpoiicTBa u rpaduk KOpHS N-0 CTEIICHHU.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpEICIICHUE TPUTOHOMETPUYECKUX  (YHKIIHMA
YHUCJIOBOI'O apryMEHTA.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBarenpHOCTH,  CHOCOOBI  3aaHUsl  TOCJIENOBATENIbHOCTEH.  MOHOTOHHBIE
MOCJIEI0BATEIbHOCTH.

Apudpmernueckass W reoMeTpuueckas — mporpeccud.  beckoHeuHo — yObIBaromas
reomerpuueckas nporpeccus. CyMMa OECKOHEYHO YOBIBaroOIIEH reoMeTpUYEeCcKON MPOrpecCcHy.
dopmyna CII0XKHBIX IMPOLEHTOB. [crnonb30BaHWE NMPOTPECCHM Ul PELIEHUS PEATBHBIX 3a1ad
IIPUKIJIATHOTO XapakTepa.

MHokecTBa M JIOTHKA

MHoxecTBO, onepanuu Haja MHoXecTBamu. Jnarpammel Oiinepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjsi OIMCAHMs peajbHBIX IPOLECCOB U SIBJICHWM, Npu
peleHNH 3aa4 U3 APYTUX YUeOHBIX IPEIMETOB.

Omnpenenenne, Teopema, CIeICTBUE, OKA3aTEIbCTBO.



11 KJIACC

Yuciaa ¥ BbIYMCICHUS

HarypaneHblie u nensie yncina. [Ipu3Haku AeIMMOCTH LEIbIX YHCEIL.

Crenenb ¢ pallMOHAIBHBIM MOKa3areneM. CBOMCTBA CTEIICHH.

Jlorapudm yucna. [lecaTnaHble U HATypaTbHBIC JTOTAPU(MBI.

YpaBHeHusi 1 HepaBeHCTBA

[IpeoOpazoBanne BEIpaKEHHH, COAEPIKALINX JIOTAPU(MBL.

[IpeoOpazoBanne BBIpaKEHHIA, COACPIKAINX CTENIEHN C PAIIOHAILHBIM TIOKA3aTEJIEM.

[Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

Cucrembl TUHEHHBIX ypaBHEHUW. PerieHue npukiagHbIX 3a4ad C MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUM.

CucreMbl 1 COBOKYITHOCTH pallMOHAIbHBIX YPABHEHUH U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPaduKH

Oynkuus. [lepuonuueckne  ynkuuu. IIpoMexyTku  MOHOTOHHOCTH — (DYHKIMH.
Makcumymbl 1 MUHUMYMBbI (GyHKIMH. HaunOosbliee ¥ HavMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIIMH, UX CBOWCTBA U TPaPUKH.

[TokazarenpHas u norapudmMuyeckas PyHKIIMH, ©X CBOWCTBA U TpaduKH.

Hcnonws3oBanne rpadukoB GyHKIUH I pEIICHUS] YPAaBHEHHUHN U IMHEWHBIX CUCTEM.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOILIECCOB M 3aBUCUMOCTEH,
KOTOpbI€ BOZHUKAIOT NP PEeUICHUH 3a/1a4 U3 IPYruX y4eOHbIX IPEIMETOB U pealbHON KU3HMU.

Hayana maTeMaTH4ecKoro aHajim3a

HenpepriBHbie ¢pyHKIIMN. MeToa HHTEPBAIOB 7S pEIICHHs] HEPAaBEHCTB.

[IpousBonas pynkuun. ['eomeTpuueckuii 1 GU3MIECKUA CMBICT TPOU3BOHOM.

[IpousBonubie 3neMeHTapHBIX GyHKIHMH. DOPMYNbl HAXO0XKACHUS MPOU3BOJHON CYMMBI,
MIPOU3BEACHUS U YACTHOTO (PYHKIUHA.

[IpumeHeHue MTpPOU3BOAHON K UCCIEAOBAHNUIO (DYHKIIMI HA MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenne HaubombIIero 1 HaMMEHbBILEro 3HaYeHHs] YHKIIUU Ha OTPE3KE.

[IpuMeHeHre TPOW3BOJHON U1l HAXOXKJICHUS HAWIY4IIEro peuIeHUus B HPHUKIAIHBIX
3a/1a4ax, Ajs omnpeAeNeHus] CKOPOCTH IMpoliecca, 3a1aHHOTo GopMysoi uiu rpadukom.

[TepBooOpa3nas. Tabauia nepBooOpa3HBIX.

Wurerpan, ero reoMmerpuueckuid u (uU3MYECKUN CMBICT. BblunciieHne uHTErpasa o
¢dbopmyne Herorona—IJleiiOHuna.



IINTAHUPYEMBIE PE3YJIbTATBI

OcBoenune ydyeOHOro mpenmera «MaremaTuka» OOJDKHO OOecreyrBaTh JOCTHKEHHE Ha
YPOBHE cpenHero ooOmero o0pa3oBaHMsA CIEAYIONIMX JMYHOCTHBIX, METAlpeIMETHBIX |
MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHUS IMPOrpaMMbl Y4eOHOTrO mpeaMera «MaremaTtukay
XapaKTEPU3YIOTCS:

I'parxraHCKO€ BOCIIUTAaHHE:

c(OPMUPOBAHHOCTBIO TPAXKIAHCKOM MO3MIMKU OOYydYarolmlerocss Kak akKTUBHOTO U
OTBETCTBEHHOT'0 4IEHAa POCCHMCKOIro OOIIEecTBa, MPEACTABICHUEM O MaTeMaTHUYECKHUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIEHHUH, MpoIenyp TIpakJaHCKOTO oOIecTBa
(BBIOOpBI, OIpPOCHl W Tp.), YMEHHEM B3aUMOJICICTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIMUSIMU U HA3HAYCHUEM.

[TaTpuoTnueckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUICKON I'paXKIAaHCKOW MAEHTUYHOCTH, YBAXKEHHSI K MPOLIJIOMY
U HACTOAILIEMY pPOCCUHCKOW MaTeMaTHKH, II€HHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUUCKOM MaTEMaTHYE€CKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JNOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSX, chepax IKOHOMHUKH.

JIyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pocCcHiicKOro Hapoaa; c(OPMHPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MOBEACHMS, CBA3AHHOIO C NMPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAyKH U JEATEIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKIJIA/a B MOCTPOEHUE
YCTOMYHMBOTO OYAYIIETO.

DCTETUYECKOE BOCIIUTAHUE:

JCTETUYECKUM  OTHOLIEHWEM K MHpPYy, BKIOYasg OICTETUKY  MAaTeMaTH4EeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, pPaCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTeMaTHYE€CKUM acleKTaM pa3JInYHbIX BUJIOB UCKYCCTBA.

®u3nuecKoe BOCIIUTAHUE:

chOpMUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHUecKue 3HaHUs B HHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccnoHaNbHONM JEeSITEeNFHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOOP Oyayilel mpodeccuu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOOpa3oBaHUIO U
caMo00pa30BaHUIO HAa TPOTSHKEHWU BCEW JKU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HaIPaBICHHOCTH.

DKOJIOTUYECKOE BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO JIKOJIOTUYECKON KYNbTYphl, TMOHUMAHUEM BIUSHUS COIMATIBHO-
SKOHOMMUYECKHX IIPOLIECCOB HAa COCTOSHHUE NPHUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHUEM
rJ00abHOTO  XapakTepa OSKOJIOTMYECKMX MNpoOjieM; OpHeHTalued Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHUs 3a1ad B 00JacTH OKpYKaIoIel Cpe/ibl, MIIaHuPOBAHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI JJIs1 OKPYKAIOLIEN Cpepl.

IlenHOCTH HayYyHOTO MO3HAHHUSA:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOLIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MAaTeMaTUYeCKON HAayKH Kak cepsl
YeJI0BEYECKOM JIEATENIbHOCTH, 3TANlOB €€ pa3BUTUS M 3HAYUMOCTH Ui Pa3BUTHUS LIMBUIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpa; TOTOBHOCTBIO OCYHIECTBJIATH IIPOCKTHYIO M  HCCIEAOBATEIBbCKYIO JIE€ATEIBHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMY, — YHUBEPCAIbHbIMU — De2YISAMUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayuet).

bazoBrienornueckne AeCcTBUS:

® BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHONICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCH(HUKAIIUN, OCHOBAHUS JIJIS 000OIICHHS
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (POPMYIUPOBATH W MPEOOPA3OBHIBATh CYKJICHUS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHBIC, SAMHIYHBIC, YaCTHBIC U OOIIHE; YCIIOBHBIC,

® BBIABJIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTb KPUTEPUU JUISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTUBHBIX
YMO3aKJIIOUYECHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® IPOBOJUTH CAMOCTOSITENILHO JA0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKACHUN (TIpsSMBbIe
U OT TNPOTHBHOIO), BBICTpaMBaTh AapryMEHTAIMIO, NPUBOJUTH MPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh croco0 pemieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXO MM ¢ y4ETOM CaMOCTOSATEIBHO BbIICICHHBIX
KPUTEPHUEB).

bazoBsienccrienoBaTenbCKUeICHCTBUS:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE MTPOTUBOPEUHE, MPOOIEeMY, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATh THUIIOTE3y, APTryMEHTUPOBATH CBOIO IO3HIIHUIO,
MHEHUE;

® T[POBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIECJOBaHHE IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SIBICHUSMU, TIPOIECCAMU;

e caMOoCTOATENbHO (opMynupoBaTh O0O0OOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
pE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIABUTATh MPENOIOKEHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmanueit:

® BBIABIATH JeUIUTH WH(MOPMAIIUH, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIPOC U
JUTS PEIICHUS 3a/1a9H;



BbIOMpaTh MH(OPMAIMI0 M3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMaTH3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIUIO PA3JIMYHBIX BUIOB U (popm
MIPECTABICHHUS;

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iuyHbIX (opmax,
WJLTIOCTPUPOBATH IPahUIecKu;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMM IO CaMOCTOATENBHO C(HOPMYTHPOBAHHBIM
KPUTEPHSIM.

2) YHuueepcanvrvie KOMMYyHUKamueHole Oelicmeus, 00ecnevusaom c@hopmuposanHocms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCSL.
O01enue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUAMU U LIEIAMU
oOLIeHMs; SCHO, TOYHO, I'PAaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 X0y PELIeHUs 3a/J1a4l, KOMMEHTHPOBATh
MIOJTy4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IeHHsI 337]aBaTh BOIIPOCHI MO CYIIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pelmaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAIEJIEHHbIE Ha TIIOUCK pPEIEHUs;
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEHUSMU JpPYTUX YYacCTHHUKOB JMajora,
oOHapyXHBaTh pa3IMuue U CXOJICTBO MO3MIIMIA; B KOPPEKTHOH hopme popMynupoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMS;

MIPE/ICTaBIATh PE3y/IbTaThl PEHICHUs 3a7auu, IKCIEPUMEHTa, UCCIeI0BaHUs, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (GopMaT BBICTYIUIEHHS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh M KCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJIbHOW pabOTHI
NpH pEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IIellb COBMECTHOW JEATEIBHOCTH,
IUTAHUPOBATh OPraHHW3AIHMI0O COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBApUBAThCS, OOCYKJaTh TIPOIECC W pe3ynbTaT paboThl; 0000IIaTh MHEHHS
HECKOIBKHUX JIIOJIEH;

y4acTBOBATh B TPYMIOBBIX GopMax padboTel (0OCykaeHHs, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» M WHBIC), BBHIMOJHATE CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JICWCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl; OIEHHBATh KA4eCTBO CBOETO BKJIaa B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYTUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvnoie pecynamuenuvle oeticmaus, obecneuusarom Gopmuposanue CMoliCilo8bIxX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanusi:

COCTaBIATH IUIAH, aNTOPUTM pPEUICHUS 3aJa4yH, BHIOMpATh croco0 pelieHus ¢ y4éToM
HUMEIOILIUXCA PEeCypCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBAaTh M KOPPEKTUPOBATH
BapUaHTHI pelIeHUH ¢ y4€TOM HOBOU HH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMM IIO3HABATEIbHOM pePIEeKCMH KaK OCO3HAHUS COBEPILAEMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaToOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLECCAa M PE3YyibTaTa PEUICHHS MaTeMaTHYECKOMN
3aJau;

IIPEIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH IIPU PEIIECHUU 3aa4H, BHOCUTH
KOPPEKTHUBBI B JIETEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HalJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBAThb COOTBETCTBHUE pe3yJabTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPUUYMHBI
JOCTHDKEHUS] WJIM HEIOCTW)KEHUS PE3YJbTaTOB JIEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne y4eOHOTO Kypca «AsreOpa ¥ Hadala MAaTEeMAaTUYECKOTO aHaH3a» Ha YPOBHE
cpeaHero oomiero oopa3oBaHusl JODKHO 00eCneunBaTh AOCTHKEHHUE CIEAYIOMIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3yIbTATOB!

10 KJIACC

Yucjia 1 BBIYHCIEHUS

OmnepupoBaTh MOHATHSAMH: PAlMOHATBHOE W JICHCTBUTENFHOE YWCIO, OOBIKHOBEHHAS M
JeCATUYHAS IPOOb, TPOICHTEI.

BemonHATE apupMeTHYeCKHe OINepaldyd C pPAlMOHAIBHBIMA M JeHCTBUTEILHBIMHU
YHCIIaMH.

BeImonHaATh TpUOMMKEHHBIE BBIYMCICHHS, HWCIONB3Ysl TpaBWIIa OKPYIJICHUS, [eNaTh
MIPUKHJIKY U OLIEHKY pe3yibTaTa BHIYMCICHHN.

OmnepupoBaTh MOHATHIMHU: CTENEHb C IENBIM TOKa3aTelieM; CTaHIapTHas (GopMma 3arucH
JEWCTBUTENIFHOTO YHCIIA, KOPEHb HATYPaJIbHOW CTENEHH; HMCIIOJIBb30BaTh MOIXOJSIIYIO (OpMY
3aITUCH JICHCTBUTENBHBIX YUCEN JIJISl PEIICHHS MPAKTHYECKHX 3a/1a4 U MPECTaBICHUS TaHHBIX.

OnepupoBaTh TMOHATHSAMHU: CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJIBHOTO  YIJIa;
WCTIOJIH30BATh 3aITUCh ITPOU3BOJIFHOTO yIila uepe3 0OpaTHBIE TPUTOHOMETPHUYECKHE (DYHKIINH.

YpaBHeHUsI M HEPABEHCTBA

OmnepupoBaTh MOHATHIMH: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO; IIEJI0€, PAIlMOHAIBHOE,
MppanroHAFHOE YpaBHEHUE, HEPABEHCTBO; TPUTOHOMETPHUIECKOE YPAaBHEHHE;

BemonHATe  mpeoOpa3oBaHUs  TPUTOHOMETPUYECKHX  BBIPDAKEHHH W pelIaTh
TPUTOHOMETPHUYECKUE YPABHCHHS.

BbIMOnHATE MpeoOpa3oBaHus METBIX, PAMOHATGHBIX U UPPAIMOHAIBHBIX BBIPAKECHUH U
pelaTh OCHOBHBIC THITHI IIEJBIX, PAITHOHAIBHBIX U UPPAIIMOHATLHBIX YPABHCHUH U HEPABECHCTB.

[TpuMeHsTh ypaBHEHHUS W HEPABEHCTBA JUTSl PEIICHUS MaTEeMAaTUYECKUX 3a/ad W 3a7ad W3
pa3IUYHBIX 00JIaCTel HAYKU U PEATbHON KU3HH.

MoenupoBaTh pealbHbIE CHUTYallMM Ha SI3bIKE aireOpbl, COCTABISATH BBIPAXKEHHUS,
YpaBHEHHsI, HEPAaBEHCTBA IO YCIOBUIO 3aJlauyM, KCCICNOBAaTh IIOCTPOCHHBICE MOJCIU C
WCIIOJIb30BAHUEM allllapara ajareOphl.

DyYyHKUUM U TPaPUKH

OnepupoBaTh MOHATUAMU: QYHKIHS, CIIOCOOBI 3alaHusl PYHKIMH, 0071aCTh ONPEIeIICHUS
Y MHOKECTBO 3HaueHUH QYHKIINHU, TpapuK QYHKIINH, B3aUMHO 0OpaTHbIE (QYHKIIUH.

OnepupoBaTh MOHATUSAMHU: YETHOCTh W HEYETHOCTh (YHKIUHU, HYIH (QYHKIUH,
MPOMEXYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonw3oBatk rpaduiki PyHKIMIA I PEIICHUS YPaBHCHUH.

Ctpouth M 4uTaTh rpaduku JTUHEHHOW (DYHKIMHU, KBAAPATHYHOW (YHKIUHU, CTCIICHHOMN
(GYHKIIUY C LIETBIM ITOKa3aTelIeM.

Hcnonw3oBark rpaduku (GyHKIUN Ui UCCIICAOBAHMS IPOLIECCOB U 3aBHCUMOCTEH TpHU
pEelIeHnH 3a/la4 U3 APYruX Y4eOHBIX MPEIMETOB W peallbHOM KWU3HU; BBIpaKaTh (opMynaMu
3aBUCHUMOCTH MEX]ly BETUYUHAMHU.

Hauyana maTemMaTH4ecKkoro anajimn3a

OnepupoBaTh MOHATUSAMH: IOCIEI0BATENBHOCTD, apu(MeTHUecKass U TeoMeTphyecKas
MIPOTPECCHUHU.

OmnepupoBaTh NOHATHIMHU: OECKOHEYHO yOBIBaroIIasi TeOMETpHUECKasi Iporpeccusi, Cymma
0ecKOHEeYHO yOBIBAIOIIECH reOMEeTPUYECKO porpeccuu.

3anaBaTh MOCIEI0OBATEIBLHOCTH PA3IMYHBIMU CLIOCOOAMH.



Hcnonb30BaTh CBOMCTBA IMOCIIEAOBATEIBHOCTEN U IPOIPECCUM Ui PELIEHUs pealIbHbIX
3aJ1a4 NIPUKJIAJHOTO XapaKTepa.

MHokecTBa M JIOTHKA

OnepupoBaTh NOHATUSAMH: MHOXECTBO, ONI€pPALIMH HaJ MHOKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmnapar /sl ONMCAaHUS peaJIbHbIX IPOLIECCOB
U SIBJICHUH, [IPU PEIICHNUH 3a]a4 U3 IPYTUX y4eOHBIX IIPEIMETOB.

OnepupoBaTh NOHATUAMU: OIIPENIEICHHUE, TEOPEMA, CIEACTBUE, J0KA3ATEIbCTBO.

11 KJIACC

Yuciaa ¥ BbIYMCICHUS

OnepupoBaTh MNOHATHSAMH: HaTypajlbHOE, L€J10€ YHUCIO; HCIOJb30BaTh MNPU3HAKU
JETMMOCTH LIEJIBIX YHCEIl, Pa3jI0kKeHUe YUCIIa Ha POCThIe MHOXKHUTEIH JJIsl PeLIeHHs 3a1a4.

OnepupoBaTh MOHATHEM: CTENIEHb C PAllMOHATILHBIM [TOKA3aTEIEM.

OnepupoBaTh NOHATUAMHU: JIOTapU(pM YKcia, JECITUUHbIE U HATypallbHbIE JIOTapU(PMBL.

YpaBHeHusi U HepaBeHCTBA

[IpumeHsTh CBOWMCTBA CTENMEHW M MpeoOpa3oBaHUsl BBIPAXKEHHH; ONEpPUpPOBAThH
MOHATUSAMM:  TOKa3aTeJIbHOE YpaBHEHME M  HEPAaBEHCTBO; peulaTh OCHOBHBIE  THUIIBI
MOKa3aTeIbHbIX YPAaBHEHUN U HEPABEHCTB.

BoinmonHaTe npeoOpa3oBaHMs BBIPAKEHUN, COJEpXKAIIMX JOrapu@mbl; OMNEpUpOBATH
MOHATHAMH: JIOTapU(PMHUUYECKOE YpaBHEHME U HEPaBEHCTBO; pellaTb OCHOBHBIE THUIIBI
Jorapu(MUUECKUX YpaBHEHUM U HEPaBEHCTB.

Haxoauth perienust mpocTelMx TPUrOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSAMU: CHUCTEMA JIMHEWHBIX YPABHEHHUM M €€ pEIEHUE; UCIIO0Ib30BATh
CUCTEMY JINHEWHBIX YPAaBHEHUH JUISl PEILICHUS PAKTUYECKHUX 3a/1au.

HaxonuTe pemenust npoCcTEUIINX CUCTEM U COBOKYITHOCTEM pallMOHATIbHBIX YPABHEHHUN U
HEPaBEHCTB.

MopnenupoBaTh peajbHblE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISATh BBIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBHIO 337a4l, UCCIEI0BATh IOCTPOEHHBIE MOJIEIH C
MCII0JIb30BaHMEM arapara ajireopsl.

DYyHKUUM U TPaPUKU

OnepupoBaTh MOHATHSAMU: MepuUoAUYecKass (QYHKLIUS, MTPOMEKYTKH MOHOTOHHOCTH
(GYHKIMH, TOYKU SKCTpeMyMa (YHKIHMH, HauOOJbIllee U HauMEHbIlIee 3HaueHus (yHKIHH Ha
MIPOMEXKYTKE; UCIIOJIb30BATh UX JUIS HCCle0BaHus QYHKIINH, 3alaHHO I TpadUuKOM.

OnepupoBarb  MOHATUSMH:  TpaduKU  TOKa3aTelbHOH,  jorapudmuyueckol  u
TPUTOHOMETPUYECKUX (PYHKLUN; N300pakaTh X HA KOOPAWHATHON TUIOCKOCTH U HCIIOJIb30BATh
JUISl peLICHUS YPaBHEHUN U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOW IJIOCKOCTHM TpaduKu JUHEHHBIX YpaBHEHUH U
WCIIOJIb30BATh UX JJIS PELICHUSI CUCTEMBI JINHEWHBIX YPaBHEHUH.

Wcnonb3oBate rpadguku (yHKIUH A7 UCCIEIOBAHMS MPOIIECCOB U 3aBHUCHUMOCTEH U3
JOPYTUX y4eOHBIX UCLIUILIUH.

Havasa maTeMaTH4ecKoOro anajmsa

OnepupoBaTb  NOHATHSAMM:  HeNpepblBHAasA  (QYHKIMS;  NPOU3BOAHAS  (PYHKIMH,
UCIOJb30BaTh T€OMETPUUYECKHI U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl peLlIeHHs 3a1au.

HaxonuTh mpou3BOAHBIE 3JIEMEHTapHBIX (YHKLIMHA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (DYHKIIHH.

Hcnonbs3oBaTh MNPOM3BOJIHYIO JJIsi HUCCIEIOBaHMS (YHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSATH PE3YIbTAThl UCCIIEAOBAHMS K IOCTPOECHUIO IPa(UKOB.

Hcnonbp30BaTh NpOU3BOAHYIO Ul HAXOXKIEHUS HAWIYYIIEro PELICHMs B NMPHUKIAIHBIX, B
TOM YHCJIE€ COLMATIbHO-DKOHOMMYECKHUX, 3a/1adax.



OnepupoBaTh MOHATUSAMH: NEpPBOOOpa3Has W MHTErpall; MOHUMATh T'€OMETPUYECKUU W
(bu3nvecKuii CMBICI HHTErpaa.

Haxonuths mepBooOpa3Hble 3EMEHTApPHBIX (DYHKIMI; BBIYUCIATH UHTETpal Mo (Gopmyre
Herorona—Jleitbuuna.

Pemate mpukiagHble 33a4M, B TOM YHCJIE COIMAIbHO-PKOHOMHYECKOTO U (PU3HUECKOTO
XapakTepa, CpeICTBAMHA MAaTEMaTHYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne KoanuecTBouacon
HaumeHoBaHuepas3aejioB 1 JuexkTpoHHble (UG poBbIE)
n/ | TeMIpPOrpamMMbl Bee | Konrpoarubie HpakTuyeckue o0pa3zoBaTe/ibHbIEPeCYPChI
- ro padoTsbI padoThI
MIEO)KGCTBa PAftHOHATbHBIX 1 bank 3agauy EI'D "lIpodumaruka"
ACHCTBHTCIDHDIX HHCC]. 14 ! https://profimatika.ru/bank_zadach
PanmionansHpIeypaBHEHHS U HEPABEHCTBA
Oyukiuu 1 rpadgukd. CTEeHb C MeTbIM Iokasarenbhbie YPABHCHHA.
’ 6 https://2.shkolkovo.online/catalog/3562?
roKasaresaemM ;
Subjectld=1
Apudmernyeckuil KOpeHb N—OM CTETEHH. HppauronaibHbIE ypaBHEHHS
HppainmoHansHbleypaBHEHHUS 18 1 https://2.shkolkovo.online/catalog/52?Su
HHEPABEHCTBA bjectld=1
Tpuronomerpudeckue/moka3aTeIbHbIC/ T
DopmynbITpUroHoMeTpun. T puroHoMeTpu 29 1 orapupMuUecKre ypaBHEHUS
YeCKUEYPAaBHEHHUS https://2.shkolkovo.online/catalog/115?S
ubjectld=1
Apudmerrueckas 1 reOMEeTprUIecKas
[TocnenoBaTenbHOCTH U POTPECCHH 5 nporpeccit .
https://2.shkolkovo.online/catalog/197?S
ubjectld=1
[ToBTOpEHUE, 000OIICHNE, 3 1
cUCTeMaTH3alisI3HaHUu I
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
I[TPOTPAMME



https://profimatika.ru/bank_zadach
https://2.shkolkovo.online/catalog/3562?SubjectId=1
https://2.shkolkovo.online/catalog/3562?SubjectId=1
https://2.shkolkovo.online/catalog/52?SubjectId=1
https://2.shkolkovo.online/catalog/52?SubjectId=1
https://2.shkolkovo.online/catalog/115?SubjectId=1
https://2.shkolkovo.online/catalog/115?SubjectId=1
https://2.shkolkovo.online/catalog/197?SubjectId=1
https://2.shkolkovo.online/catalog/197?SubjectId=1

11 KJIACC

No KoaunuyecTBouacoB
o/ HaumeHoBaHuepas3aejioB 1 B K 5 n 5 duekTpoHHble (¢ poBbIE)
TEeMIIPOrpaMMBbl cer OHTPOIBEHBICPA paKThHiecKkuepa o0pa3zoBaTe/ibHbIEPeCYPChI
I 0 OThI OThI
Crenenb ¢ palliOHAIbHBIM
nokazareneM. IlokazarennHas [Toka3zaTenbHBIC HEPABEHCTBA
1 byHKIHS. 12 1 https://2.shkolkovo.online/catalog/162?Subj
[TokazaTenpHbICYpaBHEHUS U ectld=1
HEPaBEHCTBA
ToraprdMuteckas hyHKIIA. Jlorapudmuueckre HepaBeHCTBa C
2 Torapudmueckue 12 YHCIIOBBIM OCHOBAHHEM _
https://2.shkolkovo.online/catalog/130?Subj
ypaBHEHUS U HEPABEHCTBA ectld=1
Tpuronomerpuueckue
(YHKIHH 1 HX rpaduK CmeniaHHbie HEPaBEHCTBA _
3 i ) 9 1 https://2.shkolkovo.online/catalog/124?Subj
TpuroHomeTpuyecKreHepaBe ectld=1
HCTBa =
UccnenoBanue GyHKIUN € TTOMOIIIBIO
4 [IpousBoaHas. 24 1 MIPOU3BOJHOM
[TprMeHeHHETPOU3BOIHOM https://2.shkolkovo.online/catalog/111?Subj
ectld=1
5 HNHTerpan u eronpuMeHeHUS 9
YpaBHEHUs, perracMble pa3InIHbIMU
. METOJaMU
6 CrctembiypasHennii 12 1 https://2.shkolkovo.online/catalog/113?Subj
ectld=1
7 HatypanbHble u nenpieunciia 6
[ToBTOpenue, o6o0IIeHNE, bank 3agau EI'D "lIpopumarnka"”
8 N 18 2 ] L
CHCTEMAaTHU3aUI3HAHUN https://profimatika.ru/bank zadach
OBIIEE KOJIMYECTBO YACOB 102 6 0
I10 I[TPOI'PAMME



https://2.shkolkovo.online/catalog/162?SubjectId=1
https://2.shkolkovo.online/catalog/162?SubjectId=1
https://2.shkolkovo.online/catalog/130?SubjectId=1
https://2.shkolkovo.online/catalog/130?SubjectId=1
https://2.shkolkovo.online/catalog/124?SubjectId=1
https://2.shkolkovo.online/catalog/124?SubjectId=1
https://2.shkolkovo.online/catalog/111?SubjectId=1
https://2.shkolkovo.online/catalog/111?SubjectId=1
https://2.shkolkovo.online/catalog/113?SubjectId=1
https://2.shkolkovo.online/catalog/113?SubjectId=1
https://profimatika.ru/bank_zadach

YYEBHO-METOAUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J1S1 YYEHUKA

* Maremaruka: anreOpa U Hayajla MaTEeMaTUYECKOT'0 aHalln3a, reoMeTpust. Anredpa u
Hadayia MaTeMaTuueckoro ananmsa, 10-11 xmacesl/ Aimmmos 1L A., Komsrua F0.M., TkaueBa
M.B. u npyrue, AkumonepHoe o6mectBo «M3narensctBo «IIpocBenienne»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU
HUHTEPHET

OTtkpbiThiil Oank 3aganuiit EI'D "llkonkoBo"
https://2.shkolkovo.online/catalog?Subjectld=1

OTtkperThiil 0ank 3aganuit EI'D "IIpodumarnka"
https://profimatika.ru/bank_zadach

JucTtanmonHas oOydJaromias CuCTeMa JyIsl IOJArOTOBKHU K TOCY/IapCTBEHHBIM YK3aMEHaM
«PEITY EI'D»
http://pemyers.p, http://ege.sdamgia.ru



