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HOSACHUTEJIBHASA 3AITMCKA

Pabouas mporpamMma yaeOHOTO Kypca «Anredpa 1 Hadasa MaTeMaTHIeCKOro aHaIn3ay 0a30BOTO YPOBHS IS
obyuatomuxcst 10 —11 xmaccoB pa3paboraHa Ha ocHoBe (DexepanbHOrO rocyaapcTBEHHOTO 00pPa30BaTEIBHOTO
cTaHjapra cpexHero oOImiero oOpa3oBaHMs, C Y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHMH, NMPEIBIBISIEMBIX K
MaTeMaTHYECKOMY 00pa30BaHMUIO, U TPAAUIMH POCCHICKOTo 0OpazoBaHus. Peanmnsamms mporpaMmsl o0ecrieqrnBacT
OBIIAJCHUEC KIIFOYEBBIMH KOMIIETCHIMSIMH, COCTABISIIOIIMMU OCHOBY JUISI CaMOPA3BHTHA W HEIMPEPHIBHOTO
o0pa3oBaHMs, LEJOCTHOCTh OOIIEKYJIbTYPHOTO, JHMYHOCTHOTO U IO3HABATENBHOTO PA3BUTUSl JIMYHOCTH
00yJaroImuxcsl.

HEJIA N3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hayajla MaTeMaTHYeCKOTO aHajM3a» SIBJSIETCS OJHUM M3 Hauboiee 3HAYMMBIX B
MpOrpaMM€ CTapIleil IIKOIBI, MOCKOJBKY, C OJHOH CTOPOHBI, OH OOECHEYMBAECT MHCTPYMEHTAIbHYIO 0a3zy s
M3YUICHUS] BCEX ECTECTBEHHO-HAYYHBIX KYpCOB, a C JPYrod CTOPOHBI, (JOPMHPYET JIOTHUECKOE M aOCTpaKTHOE
MBIIIIEHHE y4JalluXcsi HA ypoBHE, HEOOXO0IUMOM JUIsSi OCBOCHUS KypCOB HH(OPMATHKH, OOIIIECTBO3HAHUS, UCTOPHUH,
CJIOBECHOCTH. B paMkax IaHHOro Kypca ydaluecs OBJIAJEBAlOT YHMBEPCAJIbHBIM SI3bIKOM COBPEMECHHOM HayKH,
KOTOpast (POpMyIHPYET CBOU JIOCTIDKCHHUS B MaTeMaTHIecKoii hopme.

Kypc anreOpbl M Hayal MaTeMaTHYeCKOrO aHalM3a 3aKiajblBaeT OCHOBY M YCHELIHOTO OBJAJCHUS
3aKOHaMH (DU3UKHU, XMMHH, OWUOJOTHH, TOHMMAaHHS OCHOBHBIX TEH/ICHIMN SKOHOMUKU M OOIIECTBEHHOW KM3HHU,
MIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BATh
UX B IOBCEAHEBHOI *M3HU. B ToXe Bpems oBiaseHHe aOCTPAKTHBIMH M JIOTHYECKH CTPOTHMMHU MaTeMaTHIECKUMH
KOHCTPYKLMSIMH pa3BHBAaeT yMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH YTBEp)KICHHUS,
UCTIONB30BaTh 0000IIEHHEe W KOHKPETH3alWio, aOCTparupoBaHWE W aHAIOTHIO, (OPMHpPYET KpeaTWBHOE U
KPUTHUYECKOE MBIIIIEHHE. B Xoxe m3ydeHus anreOpsl M Hadal MaTeMaTHYecKOro aHalu3a B CTaplIed IIKoje
y4aluecs MOJIy4aroT HOBBIU OIBIT PEUICHUs IPUKIIAIHBIX 33/1a4, CAMOCTOSTEILHOIO IOCTPOCHUS MaTEMAaTUYECKUX
MOJENECH peanbHbIX CUTyalUd W UHTEPIPETALMM IOJYYECHHBIX PELICHUH, 3HAKOMATCA C IpUMEpPaMHU
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NpPUPOAE, HAyKe M B HMCKYCCTBE, C BBINAIOHIMMHUCS MaTeMaTH4eCKHMU
OTKPBITUSMU U UX aBTOPaMH.

Kypc obnanaer 3Ha4nTEIbHBIM BOCIIUTATEIbHBIM ITOTEHIIMAIOM, KOTOPBIH peanu3yeTcs Kak uepe3 yueOHbIH
Marepual, CHOCOOCTBYIOMMH (OPMHPOBAHHIO HAyYHOTO MHPOBO33PCHUS, TaK M 4epe3 CIenupuKy ydeOHOH
JeITeIIbHOCTH, TPEOYIOIEeH CaMOCTOATENbHOCTH, aKKypaTHOCTH, MPOJOJDKUTENFHON KOHIEHTPAMH BHUMAaHHS U
OTBETCTBEHHOCTH 3a IOJIy4ECHHBII pe3yibTar.

B ocnoBe Meromuku o0ydeHHs anrebpe M HayalaM MaTeMaTHYECKOI'O aHalW3a JIEKUT HEATeIbHOCTHBIN
MPUHIUIT 00YYEHHS.

Crpykrypa Kypca «Anredpa 1 Hauajla MaTeMaTHUYECKOTO aHaIN3a) BKIIFOYAET CIECAYIOIINE COAEPKATENbHO-
MeTonuueckue JMHUM: «Hucna u BeraucieHus», «PyHkuun u rpadukny, «YpaBHEeHHsS U HepaBeHCTBa», «Hauana
MaTeMaTHYeCKoro aHammsa», «MHoxecTBa M JOruka». Bce OCHOBHBIE cOAEpKATEIBHO-METOAUYECKHE JIMHHU
M3y4aloTCsl Ha TPOTSDKEHWM JBYX JIET OOyYeHHMsS B CTaplled IIKOoJe, €CTeCTBEHHO OMNONHSASA ApYr Apyra H
MIOCTENIEHHO HACBIILAsACh HOBBIMM TE€MaMU M pas3znenaMu. JlaHHBIA Kypc SIBISIETCS. MHTETPATUBHBIM, IOCKOJIBKY
oObeauHsIeT B ceOe copep)kaHWEe HECKOJIbKMX MAaTeMaTHYeCKUX JUCHUIUIMH: aiuredpa, TPUTOHOMETpHS,
MaTeMaTHYeCKUH aHalli3, TEOpUsl MHOXKECTB | jp. [lo Mepe TOro Kak yJamiuecsi OBJIaJeBaloT BcE Ooiee MIMPOKUM
MaTeMaTHYeCKHM alllapaTtoM, y HHUX IOCIeIOBaTeNIbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHUYECKYI0 MOJIeNIb PEaJbHOM CHTyallld, IPUMEHATh 3HAHUS, MOJY4YEeHHBIE B Kypce «Anrebpa M Havyaia
MaTeMaTHYECKOTO aHaJIN3ay, Ul PEIICHUs CaMOCTOATENbHO ChOpMyIMPOBaHHONH MaTeMaTHYECKOH 3a1a4H, a 3aTeM
HMHTEPIIPETUPOBATH MOJYUEHHBIN pE3yNbTar.

CopepxaTenpHO-METOANYECKass JHHUSA «Yucia M BBIYMCICHUS» 3aBepmiaeT (HOpMHUPOBAHHE HABBIKOB
WCIIOJIb30BaHMS JICHCTBUTENBHBIX YMCEN, KOTOPOe ObUIO HayaTo B OCHOBHOW IIKojie. B crapueil mkose ocoboe
BHUMaHHE yJiessieTcsi (GOPMHUPOBAHUIO MPOYHBIX BBIYUCIUTEILHBIX HABBIKOB, BKIIOYAIONINX B ce0s NCIIOJIb30BaHME
pa3nuuHBIX (GOopM 3ammcH JEHCTBUTENFHOTO YMCIIA, YMEHHE PAlMOHANBGHO BBHIMOJHATH JACWCTBUS C HUMH, AETaTh
NPUKHUJIKY, OLIEHHBATh pe3ynbTar. OOydaromuecs M0Jy4aloT HaBBIKUA NMPUOIMKEHHBIX BBIYMCICHUH, BBIIOJIHEHUS
JEWCTBUH C 4YHWCIIaMH, 3alMCaHHBIMM B CTaHAAPTHOH (OpMe, HCIOJNIb30BaHUS MAaTeMaTHYECKUX KOHCTaHT,
OLICHUBAHMSI YUCIIOBBIX BBIPAXKEHUM.

Jluans «YpaBHEHHS W HEPaBEHCTBA» peaIn3yeTcs Ha MPOTSDKEHHHM BCEro OOydYeHHs B CTapIueil ImKoie,
MOCKOJIBKY B Ka)KAOM pasiesie IPOrpaMMBbl NPEeIyCMOTPEHO pEIISHHE COOTBETCTBYIOIMX 3a1ad. OOywarormmecs
OBJIAJICBAIOT PA3JIMYHBIMU METOJAMHM PEIIEHUS LEblX, PalUOHAIbHBIX, HPPALUOHAJIBHBIX, I10Ka3aTEIbHBIX,



morapu(MUUECKUX ¥ TPUTOHOMETPHUYECKUX YpPaBHCHH, HEPaBEHCTB W HMX CHUCTeM. IloJydeHHBIE YMEHUS
WCTIONB3YIOTCS TIPHM UCCIICTOBAaHUN (YHKIIMHA ¢ TIOMOIIBIO TIPOU3BOAHOMN, pEIICHUH MPUKIAIHBIX 3a71a9 U 3aJa4 Ha
HAXOXXJCHUEC HAMOOJBIINX M HAMMCHBINUX 3HAUeHUH (QyHKImu. J[aHHAs cojepiKaTebHas JUHHUS BKIIOYACT B ceOs
TaKke (POPMHPOBAHHEC YMEHHI BBINOJHATH PAacyéThl MO (QopMyliaM, MPeoOpa3OBaHMS IENBIX, PANUOHANBHBIX,
HppalMOHATIBHBIX U TPUTOHOMETPHUYECKUX BEIPAKECHHUH, a TakKe BBEIPAKEHUH, COIepKaIUX CTETICHH U JIOTapHU(MBL
Bnaronmaps m3ydeHuio anreOpamdecKoro MaTepualia MPOUCXOTUT JajbHEHIIee pa3BUTHE aJTOPUTMHYCCKOTO WU
a0CTPAaKTHOTO MBIIUICHUS YUaIIUXCs, (GOPMHUPYIOTCS HABBIKU ICAYKTUBHBIX PACCYKACHUI, pabOThI C CHMBOJILHBIMU
(hopmammu, ipeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBICHMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AireOpa mpearaet
3¢ ¢dexTUBHBIE HWHCTPYMEHTHI MU pCEIICHHS MPAaKTHYeCKHX ¥ ECTECTBCHHO-HAyYHBIX 3a4ad, HarJBIIHO
JIEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

ConepxaTebHO-METOINYECKast THHUS «DYHKIUU U TpadUKU» TECHO MEpeIvieTacTcs ¢ APYTHMHU JTHHUSIMHU
Kypca, TIOCKOJIFKY B KaKOM-TO CMBICIIE 3a7aéT MOCIEe0BATENFHOCTh M3YUEHHU Marepuaia. V3ydeHue CTeneHHOH,
MOKAa3aTeIbHOM, JTOrapu(MUIECKON U TPUTOHOMETPHUYCCKUX (DYHKIUH, UX CBOWCTB M TPA(pHUKOB, HCIIOJIH30BAHUC
GbyHKIMEA A7 pelieHUs 3aJad W3 JPYrHX YYeOHBIX MPEIMETOB M PEAIbHOW KHM3HHM TECHO CBSI3aHO Kak C
MaTeMaTHYECKUM aHAJM30M, TaK W C pPEHICHHEM YpaBHEHWH M HepaBeHCTB. llpm 3TOoM O0OjbpImIOe BHUMaHHUE
yaemnsiercsi (OPMHPOBAHUIO yMEHHUS BBIpaXKaTb (popMylaMH 3aBHCHMOCTH MEXIY pPAa3HYHBIMUA BeIHIHMHAMH,
HCCIICIOBATh MOJNy4eHHbIC (DYHKIIUH, CTPOUTh MX Tpaduku. MaTepuan 3TOil CoAepiKaTeNbHON JMHUU HAlleJCH Ha
pa3BUTHE YMCHHN W HABBIKOB, MO3BOJIAIONINX BEIPAXKATh 3aBHCHMOCTH MEXIY BEITMYMHAMH B Pa3IHMdHON (opme:
aHANUTHYEeCKOH, Tpadudeckoit W cioBecHOW. Ero m3ydeHHE CHOCOOCTBYET pa3BUTHIO alTOPUTMHYECKOTO
MBIIUICHHS, CIIOCOOHOCTH K 000O0IICHUIO 1 KOHKPETU3AIMH, UCIIOIH30BAHUIO aHAIOTHIA.

ConepxatenpHas nuHusi «Hagana mMareMaTnyecKoro aHaiaun3ay MO3BOJISET CYIIECTBEHHO PACHIMPUTHh KPYT
KaK MaTeMaTHICCKUX, TaK ¥ MPUKIATHBIX 32/1a9, TOCTYITHBIX 00yJaroIUMCsI, Y KOTOPBIX MOSIBIIICTCS] BO3MOKHOCTD
HCCIICIOBATh U CTPOUTH Ipaduku (QYHKIMHA, ONPEACTSITh WX HAMOOJbIINEC W HAUMCHBIINC 3HAYCHUS, BBHIYUCIIATH
wiomaan GUryp u 00bEMBI TE, HAXOIUTh CKOPOCTH M YCKOPEHUs MmpolieccoB. JlaHHas copepkaTeibHas JTHHUSA
OTKpPBIBACT HOBBIC BO3MOXKHOCTH IIOCTPOCHHS MAaTEMATHYCCKUX MOJENCH peanbHBIX CUTyallud, HaXOKACHHUS
HAWTYYIIIero PEIIeHUs B MPUKIAIHBIX, B TOM YUCIE COMATFHO-9)KOHOMHYECKUX, 3a1a4aX. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYECKOr0 aHalln3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOIO, (OPMAajbHO-JIOTHUECKOTO W KPEATUBHOTO
MBIIUICHHS, (HOPMHUPOBAHUIO YMCHHUIl paclo3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKA B HAayKe, TEXHHKE W
uckycctBe. O0yJaroniecs y3HalOT O BBIIAIOIIUXCS PE3yiIbTaTax, IMOydeHHBIX B XOZIE Pa3BUTHA MaTEMaTHKH Kak
HAyKH, U UX aBTOpaXx.

ConepxaTenbHO-MeTOAMYeCKast TUHUS «MHOKeCTBa U JIOTUKa» B OCHOBHOM TOCBSIIEHA JIEMEHTaM TEOPUHU
MHOXeCTB. TeopeTHKO-MHOXKECTBEHHBIC IIPEICTABICHUS IPOHU3BIBAIOT BECh KypC IIKOJIHHOH MaTeMaTHKH M
mpeuiaraloT HanboJiee YHHBEPCAIBHBIN S3bIK, OOBEAUHSIONINN BCE Pa3lIeNlbl MATEMATUKHA U e€ MPIIIOKCHHUA, OHU
CBS3BIBAIOT pa3Hble MaTEeMATUYECKHE AWCIUIUIMHBI B eAuHOe I1enoe. [loaToMy BaKHO JaTh BO3MOXKHOCTH
MIKOJBHUKY TIOHMMATh TEOPETHKO-MHOXXECTBEHHBIH SI3BIK COBPEMEHHOW MAaTEeMAaTHKHA M HCIOJB30BATH €T0 LIS
BBIPAKEHUS CBOMX MBICIICH.

B kypce «AnreOpa u Hayaia MaTeMaTHYECKOTO aHAN3a» MPUCYTCTBYIOT TaKK€ OCHOBBI MaT€MaTHYE€CKOTO
MOJIC/IMPOBAHMS, KOTOpPbhIC NPU3BAaHBI CHOPMHPOBATH HABBIKUM IMOCTPOCHHSI MOJIENIEH pealbHBIX CHUTYAIHid,
WCCIICIOBAaHMS 3TUX MOJENCH ¢ MOMOIIBI0 ammapara ajareOpsl ¥ MaTeMaTHYeCKOro aHalu3a W HWHTEepPIpeTaluu
MOJIYYEHHBIX Pe3yJbTaTOB. Takue 3aJaHusi BIUIETEHbl B KaXABIA W3 paslieioB MPOrpaMMbl, MOCKOJIBKY BECh
MaTepHal Kypca MUPOKO UCIIONIb3YETCs JUIS peleHus MPUKIAIHBIX 3a1a4. [Ipu pemeHnn peaibHbIX MPaKTHIECKUX
3ajjad ydalluecs pPa3BHBAIOT HAOIOJATEeIbHOCTh, YMCHHE HAXOIWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIONIB30BaTh aHAJIOTHIO, 0000IATh U KOHKPETH3UPOBATh MpodiieMy. JlesTensHOCTh M0 (POPMUPOBAHHUIO HABBIKOB
pelieHrsT MPUKIAIHBIX 3a]ad OpTraHu3yeTcsl B TpoIllecce H3ydeHUs: BCeX TeM Kypca «Anrebpa W Havana
MaTEeMaTHUYECKOr0 aHaJIA3a.

MECTO YYEBHOI'O KYPCA B YYEFHOM I1JIAHE

B yueOHOM miaHe Ha uW3ydeHHE Kypca anreOpbl M Hadal MaTeMaTHYecKOro aHajgu3a Ha 0a30BOM ypOBHE
otBoauTCs 2 4yaca B Henemo B 10 kmacce n 3 vaca B Henmenro B 11 kiacce, Bcero 3a jaBa roja odydenus — 170
JacoB.



COJEP KAHHUE YYEBHOI'O KYPCA
10 KJIIACC

Yuciia ¥ BBIYUCICHUSA

Paronanehble uncina. OOBIKHOBEHHBIE M JECSTHYHBIC IPOOM, MPOLEHTH, OECKOHEYHbIE MEPUOAMYECKUE
Ipobu. Apu(MeTHYECKHe OIEpalyy C PpAlUOHAIPHBIMH YHCIAMH, MpPeoOpa3OBaHMs YHCIOBBIX BBIPAKCHHH.
[Ipumenenue npoOeii ¥ MPOLEHTOB IS PELICHHs NMPUKJIATIHBIX 33a]ad U3 Pa3iIMYHbIX OTpaciell 3HaHWH U pealbHOM
JKU3HU.

JeiicTBuTenpHBIE YWClia. PannoHanbHBIE W HWpPpaldOHANBHBIC dYHCHIA. ApH(OMETHYECKHE ONIEpallyd C
JEWCTBUTENHHBIMU YHCIaMU. [IprOMbKEHHBIC BBIYHUCIICHNS, IPAaBIIa OKPYTICHUS, IPUKUIKA U OIICHKA pPe3yabTaTa
BBIYHCICHUH.

Crenenp ¢ nenbiM mokaszareneM. CraHmapTHas (opma 3amicn AEHCTBUTEIBHOTO 4Yucia. Vcrmoss3oBaHHe
MOAXOASIIECH (GOPMBI 3aIMCH AEHCTBUTEIBHBIX YHCEI JUTA PEIICHNS IPAKTUIECKUX 3a/1a4 U IIPEACTaBICHNS JaHHBIX.

Apudmernueckuii KOpeHb HaTypanbHOW cTeneHu. JleHcTBus ¢ apudMeTHIecCKUMHU KOPHSIMH HaTypaJlbHOM
CTETICHHU.

CuHyc, KOCHMHYC U TAaHI€HC YHCIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHUHYC, ApKTAHT€HC YHCIOBOrO
apryMeHTa.

YpaBHeHUs 1 HepaBeHCTBA

ToxaecTBa 1 TOX/IECTBEHHbIE IPEOOPa30BaHMS.

[IpeoOpazoBaHe TPUTOHOMETPHIECKUX BBIpaKeHHH. OCHOBHBIE TPUTOHOMETPHUYECKHE (OPMYIIBL.

YpaBHeHnue, KopeHb ypaBHeHUs. HepaBeHCTBO, pellieHne HepaBeHCcTBa. MeTo1 MHTEpBaoB.

Pemmenne nenbix u ApoOHO-PAIMOHANBHBIX YPAaBHEHNH 1 HEPABEHCTB.

Pemenne uppanoHanbHbIX YpaBHEHUH U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX YPABHEHUM.

IIpuMeHeHre ypaBHEHHH M HEPAaBEHCTB K DELICHHI0O MaTeMaTHYSCKUX 3aJad M 3a4ad W3 PA3IUUHBIX
o0iacTeil HAyKH U pearbHON JKU3HU.

DyHKIHMHU U rpadpuKn

Oynkuus, cnocoos! 3ananust GyHkuun. ['paduk pyHkuun. BzaumHo oOpatHble hyHKIUH.

O6nactp ompenesieHHss W MHOXeCTBO 3HaueHWd ¢yHkmmn. Hymm  dyskoun.  [IpomexyTkn
3HAKOMOCTOsIHCTBA. YETHBIC N HEUETHBIE (YHKIHH.

Crenennas pyHKIMSI ¢ HATYypaJibHBIM M LIENbIM Moka3artenieM. E€ cBoiicTBa u rpaduk. CBoiicTBa u rpadux
KOpH$ N-OM CTENEeH!U.

TpuroHoMeTpuyeckast OKpy>KHOCTb, OTIpeJIe/ICHHEe TPUTOHOMETPUIECKUX (PYHKIMIT YMCIOBOTO apryMeHTa.

Hauvana maTeMaTH4ecKOro aHajausa

ITocnenoBarenbHOCTH, CIIOCOOBI 3aJaHNS TIOCIE0BAaTEIFHOCTEH. MOHOTOHHBIE TIOCIE0BATEIEHOCTH.

Apundmernueckas U reoMeTpHUecKas mporpeccun. beckoneuno yObIBaromas reoMeTpuaecKast Mmporpeccus.
Cymma OeckoHeYHO yObIBarolell reoMeTpuueckoii nmporpeccun. @opmyna CIIOKHBIX MpoueHToB. Vcmonb3oBaHue
MIPOTPECCUH I PEUICHUS PeaTbHBIX 3a/1a4 IPHUKIIAJTHOTO XapakTepa.

MHoxkecTBa U JIOTHKA

MHoxecTBO, omepanuu Haja MHoxecTBamu. Juarpammbl Oiinepa—Benna. IlpuMeHneHue TeopeTHKO-
MHOXXECTBEHHOTO ammaparta Uil ONHCAaHMS DPEalbHBIX NPOLECCOB M SABICHUHN, NPH PEUICHWH 3aJad U3 APYTHX
y4eOHBIX IPEAMETOB.

Onpeznenenue, Teopema, CIEACTBUE, JOKA3aTENbCTBO.

11 KJIACC

Yucsa 1 BBIYHCIEHUA

Hatypanbnsle u nensle uncna. IIpu3Haky JeIUMOCTH LENbIX YHCEL.

CrermneHsb ¢ pallMOHATBLHBIM MoKasareneM. CBOWCTBA CTETICHH.

Jlorapudm uncna. JlecaTHUHBIE M HATYPaJIbHBIE JIOTAPUPMEI.

YpaBHeHus 1 HePaBeHCTBA

[IpeoOpazoBanue BeIpaXKEHHUH, COJIEpIKAIINX JIOTapH(PMBL.

IIpeobpa3oBaHne BEIpaXECHUH, COAEPKAIINX CTETIEHH C PALMOHAIBHBIM MIOKa3aTeIeM.
IIpuMeps! TPUrOHOMETPUUYECKUX HEPABEHCTB.



Iloka3aTenbHbIE ypaBHEHHS U HEPABEHCTBA.

Jlorapudmudeckue ypaBHEHHS 1 HEPAaBEHCTBA.

CucTteMbl TUHEHHBIX ypaBHEHUN. PellieHre NpuKkiIa HbIX 3a/1a4 C IOMOIIBIO CUCTEMBI IMHEWHBIX YpaBHEHUH.

CucTeMbl U COBOKYITHOCTH PAl[OHAJIBHBIX YPAaBHEHUN U HEPABEHCTB.

IIpuMeHeHre ypaBHEHHI, CHCTEM U HEPABEHCTB K PEHICHUI0 MATEMATUYECKUX 3a/1a4 M 3a/1a4 U3 Pa3IHIHBIX
o0iacTeil HAyKH U pearbHON KU3HU.

DyHKIMHU U TPAPUKH

Oynknus. [lepnogmyeckne dyHknun. IIpoMexxyTkn MOHOTOHHOCTH (pyHKINH. MakCHMyMBl 1 MHHHMYMBI
¢yaxunn. Hanbonbmee n HanMeHpIee 3HaYeHNAE (QYHKITUH HA TIPOMEKYTKE.

Tpuronomerpuyeckne GyHKIUH, X CBOWCTBA U IrpaduKy.

[okazarenbHas u norapudmMuueckast QyHKIUH, X CBOUCTBA U rpaduky.

HWcnonp3oBanne rpadukoB YHKINHA U peIIeHUs] YpaBHEHUH U IMHEHHBIX CHCTEM.

Hcnonp3oBanue rpadukoB GyHKIMHA ISl HCCIEIOBaHHUS MPOLECCOB M 3aBUCUMOCTEH, KOTOPBhIE BO3HHKAIOT
NP PELICHUH 33/1a4 U3 IPYTUX YUeOHBIX MIPEAMETOB U PeallbHOM KHU3HU.

Havana mareMaTH4ecKoro anajausa

HenpepsiBable (yHKINH. MeTOR MHTEPBAIOB TS PEIICHHUS HEPABEHCTB.

[MpousBonHas ¢pyHkuuu. ['eomeTpuueckuii 1 GU3MYECKUN CMBICIT TIPOU3BOIHOM.

[IpousBoaHbIe 31eMeHTapHBIX (GYHKIHHA. POpMyIIbl HAX0XKICHUS MPOM3BOAHONW CYMMBI, IPOU3BEACHHUSI U
YaCcTHOTO ()yHKIIHH.

[TpumeHeHne NPOU3BOJHON K HMCCIIEAOBaHUIO (DYHKIMH Ha MOHOTOHHOCTH M IKCTpeMyMbl. HaxokneHue
HAMOOJIBIIETO ¥ HAMMEHBIIIETO 3HAUYCHHUsI (DYHKIMH Ha OTPE3Ke.

IIpuMeHeHHe NPOM3BOAHOW JUIsl HAXOXKACHUS HAWIYYIIEro pEHNIeHHs B MNPUKIAAHBIX 3a1adax, it
OIIpeieNIeHs CKOPOCTH IIpoLiecca, 3aJaHHOT0 (hOpMyJION UK rpaduKoM.

[TepBooOpaznast. Tabnuia nepBooOpas3HbIX.

Wnterpan, ero reoMerpuuecknii u (Qusndeckuii cMmbIci. Bplunmcnenne wuHTEerpana mo  Gopmyne
Herorona—JleitOunma.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne yueOHOro mpeaMera «MaTeMaTHKa» JOIDKHO OOECTIeuMBaTh JOCTIDKCHHE Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus CJIETYIONMX TMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB!

JIMIJHOCTHBIE PE3YJIBTATBI

JIrgHOCTHEIE Pe3yIbTaThl OCBOSHHS MIPOTPAMMEBI YIeOHOTO mpeaMmera «MaTeMaTHKay XapaKTepH3yIOTCs:

I'paxkmanckoe BOCITUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIMKM OOYYAIOIIErocs KaK aKTHBHOIO W OTBETCTBCHHOIO YIICHA
poccuiickoro o0IecTBa, MPEICTaBICHIEM O MAaTEMaTHICCKIX OCHOBaX ()YHKIMOHHWPOBAHHS PA3UYHBIX CTPYKTYD,
SIBIICHUW, TPOLEAYP TPaXKAaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM B3aUMOJICHCTBOBATH C
COIMAILHBIMU MHCTUTYTaMU B COOTBETCTBHU C UX (DYHKIMSIMHU ¥ HA3HAYCHUCM.

ITarproTHyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO POCCHHCKONW TPakTAaHCKON HIECHTHYHOCTH, YBXKCHHS K IPOIUIOMY W HACTOSIIEMY
POCCHUIICKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K JOCTH)KCHUSM POCCHICKMX MAaTEMAaTUKOB M POCCHICKOM
MaTeMaTHYECKOW MIKOJBI, K WCIONB30BAHUIO JTHUX [OCTIDKEHHH B JPYrHX HayKaX, TEXHOJOTHAX, cdepax
9KOHOMHMKH.

JlyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUSA:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTCH POCCHIICKOTO Hapoja; chOopMUPOBAHHOCTHIO HPABCTBCHHOTO CO3HAHMS,
STHYECKOTO TITOBEICHUS, CBS3aHHOTO C TPAKTHYCCKUM IPUMEHEHHEM JOCTIKCHHH HAYKH U JeSTEIhHOCTEHIO
Y4EHOT0; 0CO3HAHKEM JIMYHOTO BKJIA/Ia B IIOCTPOCHUE YCTOMYMBOTO OYAYIIEro.

DCTETUUECKOE BOCITUTAHUE:!

SCTETUYECKAM OTHOIICHHEM K MHpPY, BKIIOYAs 3CTCTHKY MAaTEeMaTHYeCKHX 3aKOHOMEPHOCTEH, OOBEKTOB,
3a/1a4, peIeHu, paccy IeHu; BOCIPUIMYNBOCTHIO K MATEMAaTHIECKUM acIeKTaM Pa3IHYHBIX BUAOB CKYCCTBA.

dusnyecKkoe BOCIUTAHHE:

c(hOPMHUPOBAHHOCTHIO YMCHHUS MPUMEHATh MAaTEMaTHUCCKUE 3HAHKUS B HHTEPECax 3JJ0POBOTO U OE30MacHOTO
o0pasa KHI3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3IOPOBBIO (3I0POBOE MUTAHKE, COANAHCHPOBAHHBIN PEXKUM
3aHSATHH W OT/ABIXa, PEryyisipHas (u3nveckass aKTUBHOCTB); (PM3MYECKOTO COBEPIICHCTBOBAHMUS, NPH 3aHATHAX
CIIOPTHUBHO-03/I0POBUTEIBHOM NESITEIBHOCTBIO.

TpymoBoe BocIIUTaHHUE!

TOTOBHOCTBEIO K TPYOy, OCO3HAHHEM LEHHOCTH TPYIONIOOWS;, HWHTEPECOM K pa3UdHBIM cdepam
Mpo¢eCCHOHANBHON MEATeNIFHOCTH, CBSI3aHHBIM C MAaTeMaTHKON M e€ NPWIOKEHHSIMM, yYMEHHEM COBEpIIaTh
OCO3HAHHEIN BBIOOP Oymymieil mpodeccuu W peaTn30BBHIBATh COOCTBEHHBIC JKU3HEHHBIC IUIAHBI; TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MaTEMAaTHIECKOMY 00Pa30BaHUIO M CAaMOOOPa30BaHHIO HA MPOTSHKCHUN BCEH KHU3HH; TOTOBHOCTHIO
K aKTI/IBHOMy y‘IaCTI/IIO B peHIEHI/II/I HpaKTI/I'-IeCKI/IX 3aga4 MaTeMaTH‘IECKOﬁ HaHpaBHeHHOCTI/I.

DKOJIOTHYECKOE BOCITUTAHUE:

c(OPMHUPOBAHHOCTBIO HKOJIOTHUECKOW KYJIBTYPHI, IOHNMAaHHEM BIHSHUS COLMUAIBEHO-IKOHOMHYECKUX
MPOIIECCOB HA COCTOSHHE MPUPOIHON U COIHAIBHON CPEibl, OCO3HAHUEM TJI00aIbHOI0 XapaKTepa KOJOTHYCCKIX
npoOJieM; opUeHTalMedl Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHWM JUIl peleHus 3aiad B o0JNacTH OKpY’Karouen
Cpelbl, ITTAHUPOBAHUS TOCTYIIKOB M OIICHKH UX BO3MOXHBIX MOCIIECCTBHI IS OKPYKAFOIIEH CPEIbL.

LeHHOCTH HAYIHOTO TTO3HAHHUS:

c(hOPMHUPOBAHHOCTHI0 MHPOBO33PECHUS, COOTBETCTBYIOMICTO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U
OOILECTBEHHOW TPAKTUKH, NOHMMAaHUEM MaTeMaTHYeCKON HayKW Kak c(epbl YelIOBEYECKOH JesATeIbHOCTH, dTAloB
e€ pa3BUTHsI M 3HAYHMOCTH ISl Pa3BUTHs [MBHIIM3ALNH; OBJAJCHUEM SI3BIKOM MAaTEMaTHKH U MaTeMaTHYCCKOH
KyJIbTypOH KaK CPEICTBOM IO3HAHHMS MHPA; TOTOBHOCTBHIO OCYIIECTBIISAITH IMPOCKTHYIO M HCCICIOBATEIBCKYIO
ACATCIBbHOCTD I/IH}II/IBI/UIyaJ'H)HO UB prHHe.

METAIIPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble  pe3yibTaThl  OCBOGHHMSI  NPOrpaMMBI  yueOHOro  mpenmera  «MaremaTukay
XapaKTEepU3yIOTCSl  OBIAJCHUEM  YHHBEPCAIbHBIMH  HO3HAGAMENbHLIMU  OCUCMGUAMY,  YHUBEPCANbHLIMU
KOMMYHUKAMUBHBIMU OCUCMEUAMU, YHUBEPCATbHLIMU PECYIAMUBHBIMU OeUCMBUAMU.



1) Vhueepcanvnvie nosnasamensuvle oeticmeus, obecneuusaiom Gopmuposainue OA306bIX KOZHUMUEGHBIX
npoyeccog obyuarowuxca (0cgoeHue Memooo8 HNO3HAHUA OKPYICAIOWe20 Mupa, npumMeHeHue J02UYeCcKUX,
uccne008amelbCKuUX onepayull, yMmeHui pabomams ¢ ungopmayuetr).

BbazoBble noruyeckue nencTBUS:

BBIBIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKM MAaTEMAaTHUECKHX OOBEKTOB, IOHATHH,
OTHOIICHWH MEXIy TOHATHSIMH; (OpPMYIHpOBAaTH ONpENENICHHS IIOHATHH; yCTaHABIUBATh
CYIIECTBEHHbIH NpPU3HAK KJIACCU(HKALMKM, OCHOBaHUS JUIl OOOOLICHWS M CpaBHEHHS, KpUTEPHU
MPOBOJUMOIO AHAIIN3A;

BOCIPUHHUMATH, (hOPMYJIUPOBATh U MPEOOPa3OBBIBATh CY)XKICHUS: yTBEPAMTEIbHBIC M OTPUIATEIbHEIC,
€/IMHUYHBIE, YaCTHBIEC U 00IINe; YCIOBHEIC;

BBISIBJIATh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W TPOTHBOpEYMs B (akTax, NaHHbBIX,
HaOMIOAGHUSX W YTBEPXKACHMAX; IpeularaTb KPUTCPHHM JUIA BBUIBICHHWSA 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI];

JienaTh BBIBOJBI C UCIOJIBb30BAaHUEM 3aKOHOB JIOTHKH, JEIyKTUBHBIX U MHIYKTHBHBIX YMO3aKIIOUCHUH,
YMO3aKIIIOUE€HHUH 110 aHAJIOTUH;

MPOBOAUTE CAMOCTOSITETIBHO JIOKA3aTENbCTBA MAaTEMAaTHUECKHX YTBEPXKIACHMH (TpsAMBIE W OT
NPOTUBHOTO0), BBICTPaMBaTh apryMEHTALMIO, IPUBOIUTH IPHUMEPHl M KOHTPIPUMEpPHI; 00OCHOBBIBATH
COOCTBEHHBIE CYKACHHS U BHIBOABI;

BBIOMPATH CTIOCO0 perreHus ydeOHOH 3amaun (CpaBHUBATH HECKOJIBKO BApHAHTOB PEUICHUS, BHIOMpATh
HanOoJiee MOIXOAAILINH ¢ Y4ETOM CaMOCTOSATENFHO BBIJICICHHBIX KPUTEPUEB).

bazoBrsie uccnenoBaTenbCKue ISUCTBUS:

UCIIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUN MHCTPYMEHT IO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
(ukcupyromme NpoTHBOpeure, MpodieMy, yCTaHaBIMBAaTh HCKOMOE U AaHHOE, (OpMHPOBATh THIIOTE3Y,
apryMEHTHPOBaTh CBOIO TO3UIINIO, MHEHHE;

MPOBOJUTE CAaMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEJOBAaHUE IO YCTAHOBIICHHIO
0COOCHHOCTEH MaTeMaTH4eCKOT0 OOBEKTa, SBICHHA, IPOIECCA, BBUIBICHUIO 3aBUCHMOCTEH MEXIY
00BEeKTaMu, ABICHUAMH, IPOIECCAMU;

CaMOCTOATENBHO (POPMYJIMPOBATH OOOOIICHNS U BBIBOABI IO pe3ysbTaTaM IPOBEAEHHOTO HAOIIOACHNS,
HCCIIEZIOBaHMUS, OLIEHUBATH JOCTOBEPHOCTH MOJIYYEHHBIX PE3yIbTaToOB, BBIBOJIOB M 0000IICHN;
MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKXKe BBIIBUTaTh MPEATIONIOKEHHS O €r0 Pa3BUTHH
B HOBBIX YCJIOBHSX.

Pabora ¢ nadpopmanueii:

2)

BBIBJIATH JAeUINTH MH(GOPMAIMH, JAHHBIX, HEOOXOAMMBIX Ul OTBETAa Ha BOMPOC M JUISl PEIlCHHs
3aga4n;

BBIOWpaTh MH(OPMALMIO W3 HCTOYHHUKOB PAa3lIMYHBIX THIIOB, aHAJIM3UPOBATh, CHCTEMAaTHU3HPOBATH U
MHTEPIPETHPOBATh HHPOPMALHUIO PA3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

CTPYKTYpHUpOBaTh HMHGOPMAIMIO, TPEJICTAaBIATh €€ B pasMuHbIX (opMax, HUIIOCTPUPOBATH
rpaduvecku;

OLICHUBATh HaZEKHOCTh HHPOPMAIMH [0 CAMOCTOSATENBEHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.
Vhueepcanvnvie kommynuxamuensle Oelicmeus, obecneuusaiom CcQOPMUPOSAHHOCHL COYUATLHBIX

HABbIKOG 0OYUAIOUUXCHL.
OO01enue:

BOCIPUHHUMATh ¥ (HOPMYIIMPOBATH CYXK/IEHHS B COOTBETCTBUH C YCJIIOBHUSIMH U LIEJISIMH OOIIEHHUS; SICHO,
TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IMHCHMEHHBIX TEKCTAX, JaBAaTh IMOSICHEHUS
IO X0y pelIeHHs 33]a4l, KOMMEHTUPOBATh [IOJyYEHHBIH PEe3ybTaT;

B XoJie OOCYXIEHHUS 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYKIAaeMOH TEeMBI, NPOOJEMBI, pemaeMon
3a/a4n, BBICKA3bIBAaTh HJIEH, HAIEJICHHBIE HA TIOWCK pEIICHUS; COIOCTABIATh CBOM CYXICHHSA C
CYXKJICHUSIMH JPYIMX YYacTHHKOB JWalora, OOHAapy)XWBaTh pa3MylMe W CXOJCTBO TNO3UIHWH; B
KOPPEKTHOH (popMe GOopMyIHpOBATh Pa3HOIIIACHS, CBOU BO3PAXKEHHUS;

MPEICTaBIATh PE3YIbTAThl PEIICHHUS 3a/1a4d, SKCIIEPUMEHTAa, UCCIIEIOBAHNS, TIPOEKTA; CAMOCTOSTEIHHO
BBIOMpaTh (popMaT BBEICTYIUICHUS C yYETOM 3a/1a4 MIPE3CHTAINN M OCOOCHHOCTEH ayIUTOPHH.

CoTpyAHHYECTBO:

IMOHUMATh M HCIIOJB30BaTh IMPECUMYHICCTBA KOMaH}]HOﬁ u I/IH]II/IBI/I)IyaJ'lBHOI\/’I pa60T1>1 Ipyu peIICHUA
y‘-IeGHBIX 3aJa4; IPpUHUMATH 1ICIIb COBMECTHOM JACATCIBHOCTH, IIJIAHAPOBATH OpraHU3aIuio COBMECTHOM



paboThI, pacmpencisaTh BUILI pabOT, ITOTOBApPHBATHCS, OOCYXKIATh MPOIECC M Pe3yibTaT pPaboTHI;
0000111aTh MHEHUST HECKOJBKUX JIIOMIEH;
®  y4YacTBOBaTh B IPYMIOBBIX (hopMax paboThl (0OCYKAEHUS, OOMEH MHCHHH, «MO3TOBBIC IITYPMBI» U
WHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U KOOPAWHUPOBATH CBOM JACWUCTBHUS C APYTUMH YJICHAMU
KOMAaH[BI; OI[EHUBATh KAYECTBO CBOETO BKJANa B OOMIMH MPOIYKT MO KPUTEPHUAM, CPOPMYIHPOBAHHBIM
YYaCTHHKAMHU B3aUMOZICHCTBUSL.
3) Vuusepcanvuvie pezynamuensie oeticmeus, 06ecnevusaion Hopmuposanue CMblCLO8blX YCMAHOBOK U
JHCUSHEHHBIX HABLIKOB TUYHOCHIU.

CamoopraHmu3anus:

COCTaBJIATH TUIAH, AJITOPUTM PEIICHUS 3aJJa4d, BBIOHPATh CIIOCO0 PelIcHUs ¢ y4ETOM UMEIOLIUXCS PECYPCOB
U COOCTBCHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATH BAPUAHTHI PEHICHUN C yYETOM HOBOU
HHPOPMAIIIH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH [O3HABATCIbHON pe(IeKCHM KaK OCO3HAaHHWsS COBEPIIAEMBIX JCUCTBUHA U
MBICIIUTENBHBIX TIPOIECCOB, MX PE3yNbTaTOB; BIANETh CIIOCOOAMH CaMOIIPOBEPKH, CaMOKOHTPOIIS
mpoIiecca U pe3yibTaTa PelIeHHs MaTeMaTHIeCKOW 3a1au;

® IPEABHUIETb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IIPU PEIICHUH 3aJa4yd, BHOCUTb KOPPEKTUBHI B
NESATETPHOCT Ha OCHOBE HOBBIX OOCTOSTECNBCTB, NAHHBIX, HAWICHHBIX OINHOOK, BBIIBICHHBIX
TPYIAHOCTEH;

o OLICHUBATHL COOTBCTCTBUE pe3yjibTaTa LEJIWM W YCIOBUAM, O6’I)HCHSITI) NPpUYHHBI JOCTUIKCHHUA WU
HEJIOCTHXKEHUSI Pe3yJbTaTOB JAEATEIbHOCTH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY NPHOOPETEHHOMY
OTIBITY.

INPEJMETHBIE PE3YJIBTATBI

OcBoenne yueOHOro Kypca «Anrebpa ¥ Hayajla MaTeMaTHYECKOr0 aHAM3ay» HA YPOBHE CPEIHEro 0OIero
00pa30oBaHMs TODKHO 00ECIICYNBATh JOCTIDKEHHE CICAYIOMINX IPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB!

10 KJIACC

Yucsia 1 BBIYHCIEHUSA

OmneprpoBaTh MOHITHSMH: PALMOHAIBLHOE M JISHCTBUTEIILHOE YUCIO, OOBIKHOBEHHAs M AECATHYHAs JIpoOb,
MPOIIEHTHI.

BeInonHaTe apudMeTHdecKue onepalru ¢ palMoHaNIbHBIMU U ISHCTBUTEIILHBIMU YHUCIAMHU.

BeimonHATe pUOIMKEHHBIE BHIYMCIICHNUS, UCIIONB3Ys NpaBHia OKPYIJICHUS, JENaTh NMPUKUAKY M OLECHKY
pe3yJsibTaTa BEIYHCICHUH.

OnepupoBath MOHITHSMHU: CTENICHb C 1IEJIbIM MOKa3aTeJeM; CTaHnapTHas (popMa 3alHcH JIeHCTBUTEILHOTO
YKcia, KOPeHb HATypaJIbHOM CTENeHM; MCIOIb30BaTh IOAXOAAIIYI0 (OPMY 3amvcH AEHCTBUTEIBHBIX YHCEIN IS
penIeHust MPAaKTHYECKNX 331a4 U ITPECTaBICHNS JaHHBIX.

OnepupoBaTh MOHATHAMH: CHHYC, KOCHHYC M TAaHT€HC IPOU3BOJIBHOTO YIJa; HCIONb30BaTh 3alllCh
MIPOM3BOJIFHOTO YIiIa Yyepe3 o0paTHbIC TPUTOHOMETPHYECKHE (DYHKIINN.

YpaBHeHuUs1 U HepaBeHCTBA

OmnepupoBaTh HOHATUSMH: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO; 1EJIOE, PAlIMOHAIBLHOE, HPPalMOHAIBLHOE
ypaBHEHHE, HEPABEHCTBO; TPUTOHOMETPUIECKOE YPaBHEHHE;

BoimonHaTe  mpeoOpa3oBaHMs TPUTOHOMETPUYECKMX BBIPAXEHHH W pemarh TPUTOHOMETPHYECKHE
ypaBHEHHS.

BrimonsATe mpeobpazoBaHus IETBIX, PAIMOHAIBHBIX U HPPAMOHAIBHBIX BBIPAKEHUH W peIIaTh OCHOBHBIE
TUIBI TEJIBIX, PAHOHANBHBIX M HPPAMOHAIBHBIX YPABHEHNH H HEPABEHCTB.

[IpuMeHATh ypaBHEHUs M HEPABEHCTBA JUIS pEIICHHMsS MaTeMaTHYeCKMX 3a/ad M 3a1ad W3 Pa3iIMYHBIX
oOnacTell HAayKH U peasbHOHN JKU3HU.

MonenupoBaTh peajbHbIE CUTYyallMH Ha S3bIKE adreOphl, COCTABIATH BRIPAXKEHUS, yPaBHEHNS, HEPABEHCTBA
TI0 YCIIOBHIO 3aJIau¥, UCCIIE0BATh OCTPOCHHBIE MOJICNIN C MCIIOIb30BAaHNEM allapaTa ajureopsl.

DyHKUMHU U Tpadpukn

OnepupoBaTh MOHATHAMH: (DYHKIHSA, CTIOCOOBI 3ajaHus (YHKIUH, O0JACTh OMPENEICHUS U MHOXECTBO
3HaueHMH QyHKUNY, rpaduK QyHKINN, B3aUMHO 00paTHBIE (GYHKIHH.



OnepupoBaTh MOHATHSAMH: YETHOCTP W HEYETHOCTh (QYHKIHMH, HYIH QYHKIUH, TPOMEKYTKH
3HAKOITOCTOSIHCTBA.

Hcnonp3oBats rpaduku GyHKIMN A7 pEIICHHUs YPAaBHCHHU.

CTpouth U 4uTaTh rpaduKu JIMHCHHOW (DYHKIMH, KBAAPATHYHON (PYHKIIUH, CTCTIICHHON (hYHKIUHU C LEIBIM
ITOKa3aTeJICM.

Hcnonp3oBate rpaduky GyHKINA IS UCCIEIOBAaHUS MPOIECCOB U 3aBUCHMOCTEH MPU PEHICHUH 3amad U3
JPYTUX y4eOHBIX MPEAMETOB U peallbHOU JKU3HU; BRIPAXKATh (DOPMyIaMy 3aBUCUMOCTH MEXK/y BETMIHMHAMHU.

Hauajia MaTeMaTH4eCKOr0 aHAJIU3a

OnepupoBaTh MOHATHAMH: TIOCIEIOBATEIEHOCTE, apH(PMETHIECKasi H TeOMETPHUIECKas IIPOTPECCHH.

OnepupoBath MOHATHAMHU: OCCKOHEYHO YOBIBAOIIAasi T'€OMETPHUCCKAs MPOTpPecchsi, CyMMa OCCKOHEYHO
yOBIBarOIIEi TEOMETPUIECKON MPOTPECCUU.

3amaBaTh MOCIEIOBATEIEHOCTH PA3IHYHBIMH CIIOCOOAMHU.

Hcnonp30Bath CBOMCTBA MOCIEIOBATEIBHOCTEH U MPOTPECCHUI [T PEIICHUS PealbHBIX 3a/1a4 MPUKIaTHOTO
xapakrepa.

MHo:xecTBA U JJOrMKAa

OnepupoBaTh MOHATHAMH: MHOXECTBO, OTIEPAIINU HAJl MHOKECTBAMH.

I/ICHOHL?;OBaTI) TeOpeTHKO-MHO)KeCTBeHHLIﬁ annapaT JJIs1 OIIMCAHUS peaHLHI)IX HpOHeCCOB nu HBHCHHﬁ, HpI/I
peIIeHAN 33734 U3 JPYTUX YIeOHBIX MPEIMETOB.

OnepupoBath MOHATHAMH: OTIPENEICHUE, TEOpeMa, CICICTBHE, TOKa3aTeIbCTBO.

11 KJIACC

Yucaa v BbIYUCTEHUS

OnepupoBaTh MOHATUAMU: HATYpaJbHOE, LIEN0€ YHUCIIO; UCIIOJIb30BATh MPU3HAKU ACIUMOCTH LENbIX YUCEIL,
pa3NoKEHUe YMCIa Ha TIPOCThIE MHOKUTEIHN JJIs PEeIIeHus 3aa4.

OnepupoBaTh MOHSATHUEM: CTETICHD C PAllMOHAIBLHBIM MTOKa3aTeJIeM.

OnepupoBath MOHATHAMH: JIOTapH(PM UHCIa, TeCATUIHBIC H HATYPaJbHEIC JTOTapU(PMEIL.

YpaBHeHUsI U HepaBEeHCTBA

[IpuMeHsITh CBOWCTBA CTENEHU JJIsl IPE0OPa30BaHMsI BRIPAKEHUI; ONIEPUPOBATH MOHATUSAMU: MTOKa3aTeIbHOE
YpaBHEHHE U HEPABEHCTBO; PEIIaTh OCHOBHBIE THIIbI IIOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB.

BrmonHATE TpeoOpazoBaHUS —BEIPAKEHUH, COACpKANINX JIOTapU(MBL;, OIEPHPOBATH IMOHATHAMHU:
JIOTapU(PMHUYCCKOE YpPAaBHCHHE M HEPABEHCTBO; peIlllaTh OCHOBHBIC THUIIBI JIOTAPU(PMHUYUECKUX YpPaBHCHHH WU
HEPABEHCTB.

Haxonute penienust npocTelInX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh TOHATHUSMHU: CHCTEMa JIMHEHHBIX ypaBHEHWH W €€ pelleHHne; HCIOJIb30BaTh CHUCTEMY
JTUHEHHBIX YPaBHEHHH JUIS PEIICHUs IPAKTHUECKUX 3a/1a4.

Haxonute pemienust npocTelInX CUCTEM U COBOKYITHOCTEH pallMOHANIbHBIX YPaBHEHUM U HEPABEHCTB.

MonenmupoBaTh peajbHBIC CUTYaIlMH Ha S3BIKE alreOphl, COCTABIATH BHIPAXKCHUS, YPaBHEHUS, HEPABEHCTBA
M CHCTEMBI 110 YCIIOBHIO 33/1a4H, UCCIICI0BATh MOCTPOCHHBIC MOJIEIH C HCIIOJIh30BAHUEM allllapaTa ajareOphl.

@DyHKUMU U Tpadpukn

OnepupoBath TMOHATUAMHU: TEPUOIUUYECKAss (PYHKIUSA, MPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, TOYKH
dKCTpeMyMa (DYHKIUH, HAUOOJbIlICC U HAUMEHBIICEC 3HAUYCHUS (DYHKIUM HA MPOMEKYTKE, HUCIOIb30BaTh UX IS
uccie0Banus pyHKINH, 331aHHOH TrpaduKoM.

OnepupoBath MOHATHAMU: TPaQUKA MOKA3aTEIBFHON, JTOTapUPMHUIECKON M TPUTOHOMETPHUICCKUX (YHKIIUH;
M300paxaTh UX Ha KOOPJIWHATHON TUIOCKOCTH U UCTIOIB30BATh JIJIsl pelIeHHs] YPaBHEHHU 1 HEPABEHCTB.

N300pakaTh Ha KOOPJAMHATHON IIOCKOCTH TpadWKH JIMHEWHBIX YpaBHEHWH M HCIOJB30BaTh WX IS
PELIeHUs] CUCTEMBI JIMHEWHBIX YPaBHEHUH.

HUcnonp3oBare rpadhuku QYHKIUA A1 HCCICAOBAHUS MPOIECCOB M 3aBHCHUMOCTEH W3 IPYTHUX Y4eOHBIX
JIMCLIMILINH.

Hauaja MmaTeMaTH4ecKOro aHa/Iu3a

OnepupoBath MOHATUSAMIE: HEMPEPhIBHAS (PYHKIN; IPOU3BOAHAS (PYHKIIMH; HCIIOIB30BATh TCOMETPHUYUCCKUI
1 QU3HYECKUN CMBICI IPOU3BOIHOM JIJISl pENIeHUs 3a/1a4.

HaxomuTh mpoW3BOJHBIC 3JEMEHTAPHBIX (YHKIMHA, BBIYUCIATH MPOW3BOJHBIE CYMMBI, MPOHU3BEACHUS,
4acTHOTO ()yHKIIUH.



Hcnonp30BaTh MPOM3BOAHYIO I UCCIICAOBaHMS (QYHKIMKA HA MOHOTOHHOCTh M DKCTPEMYMBI, MPHUMEHATH
Pe3yabTaThI HCCICIOBAHUS K IOCTPOCHHUIO TPadHKOB.

Hcnonp30BaTh TPOM3BOAHYIO I HAXOXKACHUS HAWJIYYIICTO PCIICHHUS B TMPHUKIAJHBIX, B TOM YHCIE
COIMAILHO-KOHOMHYECKHUX, 3a7a4ax.

OnepupoBarh MOHATUSIMU: TIEPBOOOpaA3Has U MHTErpall; MOHUMATh T€OMETPHUYECKUN 1 (PUIHUSCKHUN CMBICI
MHTETpaa.

Haxonute mnepBoOOpa3HbIC 3JICMEHTAPHBIX (DYHKIUI, BBIYUCIATH HHTErpan 1o ¢opmyne HproToHa—
JletiOHuma.

Pemiate mpukiajHbie 3aiadyd, B TOM YHCJIE COLUATIbHO-DKOHOMHYECKOr0 M (DU3UYECKOrO XapakTepa,
CpEICTBaMU MaTEMATHICCKOTO aHAJIH3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3iesnoB H TeM (uudposkie)
n/n NMPOrpaMMmbl Bcero Kourpossurrie TpakTuucckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi

MHo>xecTBa pallMOHAIBHBIX U

IEHCTBATENBHBIX YHCEN. PanmoHanpHble 14 1 0

YpaBHEHHS U HEPAaBCHCTBA

Oynkunu u rpaduku. CTeneHsb ¢ HeIbiM 6 0 0

MoKa3aresieM

Apudmernaecknii KOpeHb N—OW CTETICHH. 18 1 0

HppannoHanbHEIE YpaBHEHUS 1 HEPABEHCTBA

DopMyisl

TpuroHoMmeTrpuu. Tpuronomerpuyeckue 22 1 0

ypaBHEHHS

[TocnenoBaTeTbHOCTH M MIPOTPECCHU 5 0 0

[ToBTOpenue, 0600IIeHNE, CUCTEMAaTH3AINS 3 1 0

3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 4 0




11 KJIACC

Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaumeHnoBaHue pa3ieoB H TeM (uudposkie)
KonTpoabHbie IpakTnuyeckue
n/n NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsI
pecypcsl
CrerneHb ¢ pallnOHAIBHBIM TIOKA3aTeleM.
1 [NokazarenbHas pynkuus. [TokazarensbHble 12 1 0
yYpaBHEHHS U HEPAaBCHCTBA
Jlorapudpmudeckas GyHKIUSL.
2 Jlorapudpmudeckue ypaBHEHHS U 12 0 0
HepaBeHCTBA
3 TpuronoMmerpuueckre GpyHKINT U UX 9 1 0
rpadukn. TpUroHOMETpHUYECKHEe HEPaBECHCTBA
4 ITpousBonHas. [IpuMeHeHne TPOU3BOAHOIMN 24 1 0
5 WHTerpan u ero npuMeHeHHS 9 0 0
6 CucTeMbl ypaBHEHHHA 12 1 0
7 HatypanbHble 1 1ienmbIe Yncia 6 0 0
8 HOBTOPeHI/Ie, 000011IeH1Ee, CHCTEMAaTH3aIs 18 5 0
3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 102 6 0







IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne ara upposkIie
n/n Tewma ypoka Bcero Kourpoapurie  MMpakruiccikue f3yqennﬂ zﬁl?aI;OBaTe.]Ibele
padoThI padoThI pecypest
1 MHoXecTBO, onepaluy HaJl MHOKECTBAMU. 1 0 0
Huarpammel Diinepa—Benna
ParmonaneHble yncia. OOBIKHOBEHHBIE U
2 JIECATHYHbIE IPOOH, TPOLIEHTHI, OECKOHEUHBIE 1 0 0
nepuognIecKue Apoou
Apudmernueckue onepanuy ¢
3 panroHaTBHBIME YHCIIAMH, IPEOOpa30BaAHUS 1 0 0
YHCIIOBBIX BBIPAKEHUH
[Tpumenenune npoOeii 1 MPOLIEHTOB ISt
4 pelIeHns MPUKIAAHBIX 3a/1a9 U3 Pa3ITHIHBIX 1 0 0
oTpaciel 3HaHUU U peajbHON XKU3HU
[Ipumenenne apoOeil u MPOLEHTOB AT
5 peLIeHUsI MPUKIIAIHBIX 331a4 U3 Pa3IMYHBIX 1 0 0
OTpaciel 3HaHUI U peabHOU KU3HU
6 JelicTBuTenbHble yncna. PanuoHansHble U 1 0 0
UppanroHaIbHbIE YHCTIa
7 Apundmernueckue onepanuy ¢ 1 0 0
JIEWCTBUTEILHBIMU YUCTIAMHU
[TpubnmxEHHBIE BEIYUCICHUS, IPAaBUIIA
8 OKpYTJICHUS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa 1 0 0
BBIYUCIICHUH
9 ToxnecTBa U TOXKJIECTBEHHBIE 1 0 0
npeoOpa3oBaHus
10 YpaBHeHue, KOPEHb YpaBHEHUS 1
11 HepagseHncTBo, pelieHrne HepaBeHCTBa 1
12 Meron unTepBanoB 1




13

Pemenne nenpix u 1poOHO-paIMOHATHHBIX
YpaBHEHUU U HEPABEHCTB

14

15

KontponsHas pabora o reme "MHOxecTBa
PALOHANIBHBIX U IeHCTBUTEIIBHBIX YUCEIL.
PanmonansHBIC ypaBHEHUS B HEPaBEHCTB"

®OyHKuus, crocoObl 3a1aHust PyHKIUH.
B3anmuo oOpaTtHbie (HyHKIMN

16

I'padux pysakaum. O6IacTh ONpeneneHus u
MHOYECTBO 3HaueHHN QyHKIuU. Hymu
¢ynkupun. [IpoMexyTKH 3HAKOIIOCTOSHCTBA

17

YérHble 1 HeU€THBIE YHKLIUH

18

19

20

Crenens ¢ 1enbIM nokazareneM. CTaHIapTHas
(hopma 3anucu AeHCTBUTEIBHOTO YUCIIA

Hcnonb3oBaHue moaxosieii Gopmbl 3armicu
JICHCTBUTENBHBIX YHCET I PELICHUS
MPAaKTUYECKUX 3a]a4 U MPeICTaBICHUS
JTaHHBIX

CreneHHas pyHKINS ¢ HATYPAJIbHBIM
HeJbIM MokasateneM. E€ cBolicTBa u rpaduk

21

22

Apudmernueckuii KOpeHb HATYPATEHON
CTETIEHU
Apudmernueckuil KOpeHb HATYpaIbHON
CTETICHH

23

24

25

CBoiicTBa apu(pMETHICCKOTO KOPHS
HaTypanbHOH CTeNeHn
CaotlicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENIEHU
CaotlicTBa apu(PMETHIECKOTO KOPHS
HaTypaJIbHOM CTENIEHU

26

27

JelicTBus ¢ apupMeTHIECKUMI KOPHSIMHU N—
Oif cTeneHu
JeiicTBus ¢ apu)MeTHIECKUMHI KOPHAMHU N—
OM CTENeHn




28

JeitctBus ¢ apu)MeTHIECKUMI KOPHIMHU N—
oif cTeneHu

29

30

JeitctBus ¢ apu)MeTHIECKUMH KOPHIMHU N—
Ol CTEeTeHN
JelicTBus ¢ apupMeTHIECKUMH KOPHSIMHU N—
oif cTeneHu

31

32

33

Pewenue uppanoHanbHBIX YPAaBHEHUN U
HEPABEHCTB
Pemenne nppalnoHalbHbIX YPaBHEHUN U
HEPABEHCTB
Pemenne uppalnoHalbHbIX YPAaBHEHUN U
HEPABEHCTB

34

35

Pemenne uppanoHalIbHbIX ypaBHEHHN U
HEPABEHCTB
Pemenne uppalioHaIbHBIX YPAaBHEHUN U
HEPABEHCTB

36

CpoiicTBa 1 rpad)uK KOPHS N-Oi CTENICHH

37

CBoiicTBa ¥ rpadMK KOpHsI N-0i CTENEeHH

38

39

40

Konrponbhas pabora mo teme
" ApudMeTHaecKuii KOpeHb N—Oi CTEIICHH.
WppannoHanbHble ypaBHEHUS! 1 HEPABEHCTBA'

Al
CuHyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymMenra

CuHyc, KOCHHYC ¥ TAaHT€HC YHCIIOBOTO
aprymeHra

41

42

ApKCHHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCHHYC B apKTaHT'€HC
YHCIIOBOTO apryMeHTa

43

TpuroHoMeTpuieckast OKpyxKHOCTb,
olpezielIeHe TPUTOHOMETPHYECKUX (HYHKIHH
YHCIIOBOTO apryMeHTa

44

TpuroHoMeTpudeckas OKpyKHOCTb,




OTIpeZieTIeHNE TPUTOHOMETPHUIECKNX (DYHKITHH
YHCIIOBOTO apryMeHTa

45 OCHOBHBIE TPUT'OHOMETPHYECKUE (HOPMYIIBI 1 0 0
46 OCHOBHBIE TPUT'OHOMETPHYECKUE (HOPMYIIBI 1 0 0
47 OCHOBHBIE TPUT'OHOMETPHYECKUE (HOPMYIIBI 1 0 0
48 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1 0 0
[IpeoOpazoBaHye TPUTOHOMETPHUYECKUX
49 N 1 0 0
BBIPQ)KCHUH
[IpeoOpazoBaHue TPUTOHOMETPHICCKHX
50 N 1 0 0
BBIpa)XCHUH
IIpeoOpa3oBaHue TPUTOHOMETPUICCKUX
51 . 1 0 0
BBIpa)XCHUH
IIpeoOpa3oBaHue TPUTOHOMETPUICCKUX
52 N 1 0 0
BBIPQKCHUH
[IpeoOpazoBaHue TPUTOHOMETPHYESCKIX
53 N 1 0 0
BBIpa)XCHU I
54 Pemenne TpUroOHOMETPHYECKIX YpaBHEHUH 1 0 0
55 Pemenne TpUroHOMETPHYECKIX YpaBHEHUH 1 0 0
56 Pemenne TpUroHOMETPHYECKIX YpaBHEHUH 1 0 0
57 Pemenne TpUroHOMETPHYECKIX YpaBHEHUH 1 0 0
58 Pemenne TpUroOHOMETPHYECKIX YpaBHEHUH 1 0 0
59 Pemenne TpUroHOMETPHYECKIX YpaBHEHUH 1 0 0
Konrponbhas padora o teme "Dopmysl
60 TpUroHoMmeTrpuu. TpUroHoMerpudeckue 1 1 0
ypaBHEeHHA"
INocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs
61 rnocyieaoBaTeaIbHocTell. MOHOTOHHBIE 1 0 0
MIOCJIE/I0BATEIILHOCTH
Apudmernueckas ¥ TeOMEeTpHIECKast
62 nporpeccuu. Mcnonap30BaHne Mporpeccuu Jyis 1 0 0

pemIeHns peaJbHbIX 33434 MPUKIATHOTO
xapakTepa




BeckoHeuHO yObIBaroIIas reoMeTpHIECKast

63 nporpeccusi. Cymma 66CKOHEUHO YOBIBArOIICH 1
rEOMETPHUIECKOH MPOrpeccuu

64 ®Dopmyia CIOKHBIX IPOIIEHTOB 1

65 ®dopmyra CoKHBIX MPOLIEHTOB 1
O0001enre, cucTeMaTH3anus 3HaH|H 32 Kype

66 anreOpbl ¥ HaYaJI MAaTEMaTHIECKOTO aHaIM3a 1
10 xmacca

67 HroroBas KOHTpOIbHAS paboTa 1
O6o00611eHMe, cuCcTeMaTU3alMs 3HaHUi 3a Kypc

68 anreOpbl ¥ HaYaJl MATEMaTHYECKOTO aHAU3a 1
10 xmacca

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68




11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne Hdara nuppoBbIe
Tema ypoka KonrtposabHbie Ipakrnueckue
n/m Bcero H3YyYCHUS o0pa3oBarejibHbIE
padoThI padoThI
pecypcesl
1 CrerneHb ¢ palluOHAIBHBIM TIOKa3aTelneM 1
2 CBoiicTBa CTENEHN 1
3 [TpeoOpa3oBaHKe BBIpRKEHUH, CONEPIKAILIIX 1 0 0
palroHaIbHBIE CTEIICHU
4 IIpeoOpazoBaHue BhIpaKEHUH, COJIEPIKAIINX 1 0 0
panroHaIbHBIE CTEIICHU
5 [TpeoOpa3oBaHKe BBIpRKEHUH, COIECPIKAILIIX 1 0 0
panroHaIbHBIE CTEIICHU
6 [Toka3aTenpHBIC YpaBHCHHUS U HEPABCHCTBA 1 0 0
7 [Toka3aTenpHBIC YpaBHEHHUS U HEPABCHCTBA 1 0 0
8 [Toka3aTenpHBIC YpaBHEHHUS U HEPABCHCTBA 1 0 0
9 [okazaTenbHbIe ypaBHEHHUS] U HEPaBEHCTBA 1 0 0
10 [okazaTenbHbIe ypaBHEHHUS] U HEPaBEHCTBA 1 0 0
IToka3arenpHas GyHKIHS, €€ CBOMCTBA H
11 1 0 0
rpaduk
KonTtponsHas pabora no reme "CreneHs ¢
AIlMOHAILHBIM [OKa3aTeIIeM.
12 P 1 1 0
TTokazarensHas pynakius. [TokasarensHbie
ypaBHEHHS U HEpaBeHCTBA"
13 Jlorapugm uncna 1
14 JecsTrdHbIe U HaTypajbHbIE JIOTapr(QMBbI 1
15 [IpeoGpazoBaHue BhIpaXKEHUH, COJIEpIKAIINX 1 0 0
JorapupmMbl
16 IIpeoOpazoBaHue BhIpaKEHHUH, COJIEPIKAIINX 1 0 0
JorapumMbl
17 IIpeoOpazoBaHue BoIpaXKEHUH, COJIEpIKAIINX 1 0 0




JoTapupMBI

IIpeobpa3oBanue BRIPAXKCHUMN, COACPIKAIIUX

18 1 0 0
JoTapupMBI

19 Jlorapudpmudeckne ypaBHEHHS U 1 0 0
HepaBeHCTBa

20 Jlorapumudeckue ypaBHEHUS U 1 0 0
HEepaBeHCTBA

21 Jlorapudmudeckne ypaBHEHHUS U 1 0 0
HepaBeHCTBA

2 Jlorapupmuveckue ypaBHEHUS U 1 0 0
HepaBeHCTBA

23 Jlorapupmuueckas GyHKIus, e€ CBOICTBA U 1 0 0
rpaduk

24 Jlorapudpmudeckas GpyHkuus, e€ CBOHCTBA U 1 0 0
rpadux

25 TpI/Ij“OHOMCTpI/I‘ICCKI/Ie (byHKUIUH, UX 1 0 0
cBOifcTBa U TpaduKu

26 TpI/IvI‘OHOMeTpI/I‘IeCKI/Ie GbyHKIMH, UX 1 0 0
cBOMCTBa u rpaduku

97 TpI/IVFOHOMeTpI/IquKI/Ie GbyHKUMH, HX 1 0 0
cBOMCTBa u rpadukn

28 TpI/Ij“OHOMeTpI/I‘IeCKI/Ie GbyHKUIMH, HX 1 0 0
cBOifcTBa U TpaduKu

29 IIpuMeps! TPUrOHOMETPUUYECKUX HEPABEHCTB 1 0 0

30 IIpuMeps! TPUrOHOMETPUUYECKUX HEPABEHCTB 1 0 0

31 IIpuMeps! TPUrOHOMETPUUECKUX HEPABEHCTB 1 0 0

32 IIpuMeps! TPUrOHOMETPUUYECKUX HEPABEHCTB 1 0 0
KonrponbsHas pabora 1o teme
"Jlorapupmudeckast QyHKIHSL.

33 Jlorapudmudeckne ypaBHEHHS U 1 1 0

HepaBeHcTBa. TpuroHomerpuueckue GyHKIIH
u ux rpadukn. TpuroHoMeTpudecKue




HepaBeHCTBA"

34 HenpepsiBHbIE DyHKIMN 1 0 0
€TOJ1 MIHTEPBAJIOB JIJIsI PELICHHS HEPAaBEHCTB
35 M D p P 1 0 0
36 MeTton HHTEPBAJIOB [T PELICHNS HEPABEHCTB 1 0 0
37 IIponsBoxHas QyHKIUN 1 0 0
38 IIponsBoxHas QyHKIUN 1 0 0
39 T'eomerprueckuii u GU3MIECKUIT CMBICT 1 0 0
MIPOU3BOJHOMN
40 T'eomerprueckuii u GU3NIECKUI CMBICT 1 0 0
MIPOU3BOJHOM
41 [Ipon3BoaHBIC YIEMEHTAPHBIX (PYHKIUI 1 0 0
42 [Ipon3BoaHBIC YIEMEHTAPHBIX (PYHKIIUI 1 0 0
43 [TpousBomHast CyMMBI, NPOU3BEACHUS, 1 0 0
YaCcTHOTO (hYHKIMN
[Ipou3BoaHast CyMMBI, IPOU3BEICHUS,
a4 p A y ) p A 1 0 0
YacTHOTO (DyHKIIMH
45 [Ipou3BoaHast CyMMBI, IPOU3BECHUS, 1 0 0
Y4acTHOTO (DyHKLHA
46 [IprmMeHeHne MPOM3BOAHON K HCCIICTOBAHUIO 1 0 0
KLU HAa MOHOTOHHOCTD M 9KCTPEMYMBI
YH peMy
47 [IprmeHeHne MPOM3BOAHON K HCCIICTOBAHUIO 1 0 0
KM HAa MOHOTOHHOCTD M 9KCTPEMYMBI
YH TpEMYM
48 [IpumeHeHHe MPOM3BOAHON K HCCIIEI0BAHUIO 1 0 0
HKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
y peMyMm
49 [IpumeHeHHe TPOM3BOAHON K HCCIIEI0BAHUIO 1 0 0
HKIMI Ha MOHOTOHHOCTb U 3KCTPEMYMBbI
y TpEMYM
50 HaxoxneHne HauboJbIIETO ¥ HAMMEHBLIETO 1 0 0
3HaveHHs PYHKIMU Ha OTPE3Ke
51 Haxoxnenne HanuOoJbIIeTro ¥ HAMMEHBLIETO 1 0 0
3Ha4eHHs PYHKIMU Ha OTPE3Ke
Haxoxnenne HauOoJbIIETO M HAUMEHBLIETO
52 1 0 0

3Ha4YCHUA (byHKIII/II/I Ha OTPE3KE




53

Haxoxnenne HauOOJIBIIET0 U HAUMEHBIIIETO
3HaA4YCHUA (1)yHKI_II/II/I Ha OTPE3KE

54

55

Haxoxnenne HanOOoIbIIET0 M HANMEHBIIETO
3Ha4eHNsA (QYHKINN Ha OTPE3KE
Haxoxnenne HauboJbIIET0 ¥ HAUMEHBLIETO
3Ha4YeHHs (PYHKIMU Ha OTpEe3Ke

56

IIpumeHeHe MPOU3BOIHON sl HAXOKIECHUS
HAWTYYIIIero perIeHus B IPHUKIIATHBIX
3amadax, A ONpeAeNICHUsT CKOPOCTH
npoiiecca, 3aJaHHOTO (POPMYJION HITH
rpagukom

57

58
59

60

KonrponbHas pabora mo teme
"IIpousBoanas. [lpumenenue npouzBoaHon"

ITepBooOpa3nas. Tabmuma nepBoOOPa3HBIX
ITepBooOpa3nas. Tabmuma nepBoOOpa3HBIX

Wurerpai, reoMeTprudYecKuil 1 GU3NIECKuil
CMBICJI MHTErpaja

61

62

63

HHTerpan, reoMeTpudecKuil 1 GU3NIECKUH
CMBICII HHTErpana

Wuterpan, reoMeTpuueckuil 1 GU3MUECKUI
CMBICII HHTETpana

Brruncnenue unrerpana no gpopmyse
Hetorona—JIeitoHuna

64

65

Beluncnenue unrerpaia no gpopmyse
Herortona—Jleitbnuna
Brruucnenne uHTerpana no hpopmyie
Hrrotona—Jleiiouumna

66

Brrunciienue uHTErpana mo Gopmyine
Herortona—Jleitbnuna

67
68
69

CucTeMbl THHEHHBIX YpaBHEHUN
CucTteMbl THHEHHBIX YpaBHECHUN

Pemenne MPUKIaJHbIX 3a/1a4 € IOMOIIbIO




CUCTEMBI JIMHEWHBIX YpaBHEHUH

70

71

Pemenne npuxiagHbeIxX 3a1a4 ¢ HOMOIIBIO
CUCTEMBI JIMHEWHBIX YpaBHEHUH

Cuctemsl 1 COBOKYIIHOCTH 1LECJIBIX,
palnoOHAaJIbHBIX, UppAallUOHAJIbHBIX,
IMOoKa3aTCJIbHBIX, J'IOFapI/I(bMI/I‘IeCKI/IX
ypaBHeHI/Iﬁ 1 HCPABCHCTB

72

CucteMbl 1 COBOKYITHOCTH LEITBIX,
palMOHAIbHBIX, HPPALUOHAIIBHBIX,
MOKa3aTeJbHBIX, JIOTapU(PMUIECKUX
YPaBHEHUI U HEPABEHCTB

73

CucteMbl 1 COBOKYITHOCTH LEIIBIX,
panroOHAIBHBIX, UPPAIIHOHATBHBIX,
MOKA3aTEJIbHBIX, JIOTAPH(PMUIECKIX
yYpaBHEHH 1 HEPaBEHCTB

74

75

76

CucTeMbl U COBOKYITHOCTH LIETIBIX,
panroHAIBHBIX, UPPAIIHOHATBHBIX,
MOKa3aTeJbHBIX, JIOTapU(PMUIECKIX
ypaBHEHHI 1 HEPaBEHCTB

HUcnons3oBanue rpadukoB GyHKIMN LTS
pelIeHns ypaBHEHUH U CHCTEM
Hcnons3oBanue rpadukoB GyHKIMN T
pelIeHns ypaBHEHUH U CUCTEM

77

78

79

IIpumeHeHne ypaBHEHUH, CUCTEM U

HEPaBEHCTB K PELICHUI0 MAaTEMaTHUECKUX
337124 ¥ 3a]a4 U3 Pa3IMYHBIX 001acTell HayKu
U peajbHOU KU3HU

KontponsHas pabora o reme "UnTerpan u
ero npuMeHeHus. CUCTeMBI ypaBHEeHHN"

HarypanbHble u ensle yncna B 3aja4ax u3
peanbHO XKU3HU

80

HarypanbHble u Lenslie yncna B 3ajja4ax u3
peanbHOM KU3HU




81

HarypanbsHble 1 1ensie yncia B 3a1adax u3
peanbHOM KU3HU

82

HpI/ISHaKI/I JACITUMOCTH LECJIbIX YHUCCIT

83
84

85

HpI/ISHaKI/I JACITUMOCTH LECJIbIX YHUCCIT
HpI/ISHaKI/I JACITITUMOCTH LECJIbIX YHUCCIT

IToBTOpEHUe, 0000IICHUE, CUCTEMATH3AIIHS
3HaHUll. YpaBHEeHUd

86

[ToBTOpenue, 0600ImIEeHNE, CUCTEMaTH3aINS
3HaHUH. YpaBHEHUS

87

88

IToBTOpeHue, 0000IIeHIEe, CHCTEMATH3AIUS
3HaHUH. YpaBHEHUSA
IToBTOpeHue, 0000IIEHIEe, CHCTEMATH3aIUS
3HaHUH. YpaBHEHHUS

89

90

91

[ToBTOpenue, 0600IIEeHNE, CUCTEMAaTH3aINs
3HaHUH. YpaBHEHUSA

IToBTOpEHue, 0600IIeHNE, CUCTEMATHU3AIIHS
3HaHUM. YpaBHEHHUs

[ToBTOpenue, 0600IIeHNE, CUCTEMaTH3AINS
3HaHui. HepaBeHcTBa

92

93

[ToBTOpenue, 0600IIeHNE, CUCTEMaTH3AINS
3Hanuil. HepaBeHcTBa
IToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIIHS
3HaHui. HepaBeHcTBa

94

IToBTOpeHue, 0600IIeHUE, CUCTEMATH3AIIHS
3HaHuil. HepaBeHcTBa

95

96

TToBTOpeHue, 0600IIeHNE, CUCTEMATHU3AIIHS
3HaHUi. CUCTEMBI ypaBHEHUI
TToBTOpEHue, 0600IIeHNE, CUCTEMATHU3AIIHS
3HaHui. CHCTeMBI YpaBHEHUH

97

98

IToBTOpeHue, 0600IIeHUE, CUCTEMATH3AIIHS
3HaHuil. OyHKUKUN

IToBTOpeHue, 0000IIEHUE, CUCTEMATH3AIIHS




3HaHUH. OyHKIMH

99 Hrorosas koHTpoJbHAs paboTta 1

100 Hrorosas xoHTpoJbHAs paboTta 1
O06001eHre, CHCTEMATH3ALNS 3HAHUI 32

101 Kypc anreOpsl M Hayall MaTeMaTHYECKOTo 1
ananu3a 10-11 kmaccos
O00011eHEe, CHCTEMATH3AIlAs 3HAHUH 3a

102 KypcC anreOpbl ¥ Hayasl MaTeMaTHYeCKOTO 1
ananu3a 10-11 xmaccos

OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102







YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

» Maremaruka: anrebpa 1 Hadana MaTeMaTHYeCKOro aHainn3a, reoMetpusi. Anredpa U Hadaia MaTeMaTHIeCKOTO
aHanmm3a (B 2 gactsx), 10-11 xmaccsl/ Yacts 1: Mopakosud A.I'., Cemenos I1.B.; Yacts 2: Mopakosud A.T'.
npyrue; mox penakiueir Mopakosuda A.I'., OGIIEeCTBO ¢ orpaHHYCHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3UHA»

» MaTteMaTuka: anreOpa v Hadana MaTeMaTHYCCKOro aHaimu3a, reometpus. ['eomerpus, 10-11 kmaccel/ AtaHacsH

JI.C., Byry3os B.®., Kagomiies C.b. u npyrue, Akunoneprnoe oomiectso «M3marensctBo «IIpocBerieHues

METOJUYECKHUE MATEPHUAJIBI JUISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI 1 PECYPCBI CETH HHTEPHET






