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|. ITossicHUTeJIbHAYA 3aIIUCKA

[IporpamMma mo anredpe W HavajgaM MaTeMaTHMYECKOTO aHalIM3a Ha YPOBHE CPEIHEro
obmero obpazoBanus mnoarorosieHa Ha ocHoe DOI'OC COO, ®OIl COO, Konueniuu
MpEeroJaBaHusl MaTeMaTHKU B Poccuiickoit ®enepanuu  (yTBepkacHaPacnopsokeHHEM
[TpaButenscTBa Poccuiickoit ®denepanuu ot 24 nexadbps 2013 r. N 2506-p), ¢ yuérom
pacnpefeniéHHBIX IO KJaccaM TMpoBepseMbIX TpeOoBaHUII K pe3yibTaraM OCBOEHUS
00pa30BaTeNbHON MPOTrpaMMbI CPETHETO OOIIET0 00pa30BaHUsI.

[TosicuutenpHas 3amucka OoTpakaeT oOIIMe LeIN W 3a/Jadd U3y4dyeHHUs ainreOpbl U Haval
MaTEeMAaTHYECKOTO aHaln3a, MECTO B CTPYKType Y4eOHOTO IJIaHa, a TakkKe MOIXOIbl K 0TOOpY
COJIepKaHUs U OINPEICTICHUIO TUIAHUPYEMBIX PE3yJIbTaTOB.

Cognepxanrie OOy4eHHSI PACKPBIBAET COJICpKATEIbHBIC JTUHUH, KOTOPBIC MPEIIararTcs
JUTsL 00513aTEIBHOTO U3YUEHUS B KaXKIOM KJIacce Ha yPOBHE CPEHEro 001ero oopazoBaHusl.

[InanupyeMble  pe3yibTaThl OCBOSHHS TporpamMmbl 1o anrebpe ¥ HavyaliaM
MaTEeMaTHUYeCKOTO aHaju3a BKIIOYAIOT JIMYHOCTHBIC, METallpeIMETHBhIE pPE3yJabTaThl 3a BECH
nepuosi OOydeHUsT Ha YpOBHE CpEIHEro oO0Iero oO0pa3oBaHMS, a TaKXKe IPEAMETHBIC
JOCTHKEHUS 00yYaronIerocs 3a K Iblii roJ1 00yueHusl.

1.1. CBs3b pado4eii nporpaMmMbl y4e0OHOI0 Kypca «Asredpa u HayaJjia
MaTeMaTH4YeCKOr0 aHAJIN3a» ¢ MPOrpaMMoil Bocnutanusa Ha yposae COQO

Pabouas mporpamma yueGHOro Kypca «Anrebpa W Havalla MaTeMAaTHUYECKOTO aHAIHU3ay
OpHMEHTUPOBAaHA Ha IIEJICBbIC TPUOPUTETHI, CHOPMYIUPOBAHHBIE B padoyeil mporpamMme
Bocnutanus MDBOY COII wum. A.M.CenumeBa c.BomoBo. VYueOHbII Kypc oOnamaer
3HAYUTEJIbHBIM BOCIHUTATEIBHBIM IMOTEHIIMAJIOM, KOTOPBIN pealin3yeTcss Kak 4epe3 y4eOHbIN
MaTepuain, CHocoOCTBYIOIUNA (OPMUPOBAHMUIO HAyYHOTO MHUPOBO33PEHMS, TaK U uepes
cnenuuKy yaeOHOU JeITeIbHOCTH, TPEOYIOIIeH POA0IKUTEIFHON KOHIICHTPAIIMA BHUMAHUS,
CaMOCTOSITEJIbBHOCTH, aKKyPAaTHOCTH ¥ OTBETCTBEHHOCTH 32 MOJIYY€HHBIN PE3YINIbTaT.

1.2. O0mas xapakTepucTuKa y4eOHOro Kypca «AJjredpa u HayaJia
MaTeMAaTHYeCKOr0 aHAJIN32»

VYuebHblil Kypc «Anredpa W Hayalla MAaTeMaTHYECKOTO aHalIN3a» SIBISETCS OJHUM W3
Haubosiee 3HAUYMMBIX B MPOTpPaMME CpeIHero obimero obOpa3oBaHUs, MOCKOJIBKY, C OJHOMN
CTOPOHBI, OH OOECHeYMBACT HWHCTPYMEHTAJIbHYIO 0a3y Uil W3Y4YeHHUS BCEX €CTEeCTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpOHBI, (HOPMHUPYET JTOTUYECKOE M aOCTPAKTHOE MBIIUICHUE
00ydJaronxcsi Ha YpPOBHE, HEOOXOAMMOM /I OCBOCHUS HWH(GOPMATHKH, OOIIECTBO3HAHUS,
UCTOPUH, CIIOBECHOCTH U JpPYrHX JUCHHMIUIMH. B pamkax maHHOTO y4deOHOro Kypca
oOydJaronuecss OBJIAJICBAIOT YHHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOM HAyKH, KOTOpas
dbopMynupyeT CBOM JOCTHIKEHUSI B MAaTEMaTU4YeCKOi opme.

VYueOHbI Kypc anreOphl W Havajl MaTeMaTHYeCKOTO aHalli3a 3aKJIaJIbIBA€T OCHOBY IS
YCIEITHOTO OBJIAJCHUS 3aKOHaMU (PU3UKHU, XUMHH, OWOJOTMH, TOHUMAaHHUS OCHOBHBIX
TEHJICHIIUNA PAa3BUTUS DKOHOMHUKHA M OOIIECTBEHHON >XW3HH, IMO3BOJSET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HCIONIb30BAaTh WX IS
JanpHEenIero oOpa3oBaHHWsI W B IIOBCEIHEBHOW KM3HM. B TO ke BpeMms OBIaJieHUe
a0CTPaKTHBIMH U JIOTUYECKH CTPOTUMHU KOHCTPYKIIUSAMHU aNreOpbl U MaTEMaTUYECKOTO aHaIn3a
pa3BUBaeT yMEHHWE HAaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBaTh
YTBEPKACHHSI C MOMOIIBI0 UHIYKIIMH U PACCYkAaTh NEAYKTUBHO, HCIIOIH30BaTh 00OOIICHUE U



KOHKPETHU3aIMio, abCTparupoBaHUE W aHAIOTHIO, (POPMUPYET KpeaTMBHOE M KPHUTHYECKOE
MBILIICHHE.

B xonme m3ydenus yueOHOro Kypca «Ajiredpa W Hayajga MaTeMaTHYECKOTO aHAIHM3a»
oOyyaroliuecs: IMOJy4aloT HOBBIM ONBIT peIleHHs MNPHUKIAJHBIX 3aJad, CaMOCTOSTEIbHOIO
IIOCTPOEHUs MAaTeMaTUYECKUX MOJEIEH pPEAJIbHBIX CUTYallMi, WUHTEPIPETAUUU IOJYYEHHBIX
pELICHUH, 3HAKOMATCS C IPUMEpaMu MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpHUpOJE, HAyKE U
HCKYCCTBC, C BBIAAIOIUMUCA MATEMATUICCKUMHA OTKPLITUAMUA U UX aBTOpaMHU.

B ocHoBe Meronuku oOyueHust anreOpe M HayajaM MaTeMAaTH4ECKOTO aHalu3a JICKUT
JESATEIIbHOCTHBIN PUHLIUI O0yUEHUSI.

B cTpykType yueGHOro Kypca «Anredpa n Hadyana MaTeMaTUYECKOI0 aHalIN3a» BbIAEICHbI
CIICAYIOIINE COAEPIKATEIbHO-METOJUUECKUEe JTHHUU: «Yucna W BBIYMCICHU», «DYHKIUU U
rpadukn», «YpaBHEHUs U HEpaBEeHCTBay, «Havana maremaTnueckoro ananusa», «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COAEpKATEIbHO-METOAWYECKHE JHHUU H3Yy4YaloTCsl Ha MPOTSDKEHUH
JBYX JIeT oOy4eHMs Ha ypOBHE CpPEAHEro oOIero oopa3oBaHMs, €CTECTBEHHO IOIOJHSISL IPYyr
Jpyra ¥ TOCTENEHHO HACHIIIAsACh HOBBIMH TeMaMHM M pasnenamu. J[aHHBIA y4eOHBIH Kypc
SBJISICTCS MHTETPAaTUBHBIM, IIOCKOJBbKY OOBEIMHSET B cebe colep)KaHHe HECKOJIbKUX
MaTEMATUYCCKUX AJUCHUIIIIMH, TaKHUX KaK anre6pa, TPUTOHOMCTpPHA, MaTeMaTUYCCKHI aHaJIu3,
TEOpHsl MHOXECTB, MaremaTrudeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarommecs
OBIIQICBAIOT BcE 0Oojiee MIMPOKUM MAaTEMaTHYECKUM alIaparoM, Yy HHUX IOCIEI0BATEIIbHO
(dopMHpyeTCsT U COBEPILIEHCTBYETCS YMEHHME CTPOUTh MaTeMaTHUYECKyl0 MOJENIb pealbHOMN
CUTYallud, TPUMEHATh 3HAHMS, TOJTYYCHHBIC TMPU HM3YYCHHWH YYEOHOTrO Kypca, JJsl pelIeHUs
CaMOCTOSITENIbHO C(POPMYJIUPOBAHHONM MaTeMaTHYECKOM 3ajauu, a 3aTeM HHTEpIPETUPOBATh
CBOM OTBET.

CopnepxaTenpHo-MeTOAMYeCKass  JHMHUA  «Yucna M BBIYMCIEHHS)»  3aBeplIaeT
(dbopMHUpOBaHNE HABBHIKOB HCIOJIB30BAHUS JCHCTBUTEIBHBIX YMCEN, KOTOPOE OBLJIO HA4YaTo Ha
YpOBHE OCHOBHOT0 oOuiero odpasoBanus. Ha ypoBHe cpeanero obiero obpa3oBaHus ocoboe
BHUMAHHC YIACIACTCA (1)OpMI/IpOBaHI/IIO HAaBBIKOB pallMOHAJIBHBIX BI)I‘-II/ICJIGHI/II\/JI, BKIIIOUAKOIINX B
ce0sl MCIIOJIb30BaHUE PA3IMUHBIX (POPM 3alUCH YMCIA, YMEHHME JIeNaTh MPHUKHUIKY, BBITOJIHATh
HpI/I6J'II/I)KéHHI)I€ BBIYUCJICHUSA, OUCHUBATH YHUCJIOBBIC BBIPAXKCHUAA, pa60TaTI) C MaTEMaTU4YCCKUMHU
KOHCTaHTaMU. 3HAKOMbIE OOy4YaroUIMMCS MHOXECTBAa HATYPaJbHBIX, LENbIX, pAllMOHAIBHBIX U
I[eﬁCTBHTCHBHBIX YHUCECJI OOIIOJHAKTCA MHOXCCTBOM KOMIIJIICKCHBIX YMCEII. B KaXXJ10M U3 3THUX
MHOXECTB pacCMaTpPUBAIOTCSl CBOMCTBEHHBIE €My cHEelM(pUUECKUe 3a/1a4H U ONEepaIiH: JIeJIeHue
HAIleJI0, ONEPUPOBAaHME OCTAaTKaMH Ha MHOXKECTBE IIENIBIX YHCEN, OCOOBIe CBOICTBa
pPaLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONepaluy, a TakKe H3BJICUCHHE
KOpHA HaTypaHBHOﬁ CTCIICHU Ha MHOKECTBEC KOMITJIEKCHBIX YHUCCII. Bnarozl;apsl
[OCJIEIOBATEIbHOMY  PAacUIMPEHHIO Kpyra HCIOJb3YeMbIX YHCET U 3HAKOMCTBY C
BO3MOXHOCTAMU UX MPUMCHCHUA IJI pCIICHUS PAa3JIMYHBIX 3aaa4 @opMpreTcsl MNpeaACTaBJICHUC
0 €JMHCTBE MaTeMaTHKH KaK HayKH U €€ poJi B IOCTPOEHUH MOJIEEeN pealbHOT0 MUpPa, HIMPOKO
UCIOJIb3YIOTCSI 0000IIEHNE U KOHKPETH3aIHsl.

Jluaus «YpaBHEHUS M HEPAaBEHCTBA» peain3yeTcs Ha MPOTSKEHUU BCero oOyueHHs Ha
ypOBHE cpemHero oOmero o0Opa3oBaHUs, TOCKOJIBKY B KaxaoM pasziene [Iporpammsl
IPEIYCMOTPEHO peIIeHUEe COOTBETCTBYIOUIMX 3ajady. B pe3ynbraTe 0oOydaromuecs: OBiaJeBalOT
pasivuYHbIMU  METOJaMH  PCHICHHUA  pPallMOHAJIbHBIX, HppainOHAJIbHBIX, IIOKa3aTeJIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUUYECKHX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXke 3a/ady,
COACpKAIMNX IMMapaMETpPHhI. HOJ’Iy‘IeHHLIe YMCHUSA MIHUPOKO HCIIOJB3YIOTCA HpPHU HUCCICAOBAHHUU
(GyHKIUH ¢ TOMOIIBIO TPOM3BOIHON, IPU PELICHUN MPUKIIAJHBIX 33/1a4 U 337ay Ha HaXOXKJIEHUE
HauOOJIBIIINX U HAUMEHBIINX 3HAYCHUHN (1)YHKIII/II/I I[aHHaH CoJCpKaTCIbHas JTUHUA BKIOYACT B
ce0s1 Take (GOpPMHUPOBAHHME YMEHHUH BBINOJHATH PacuéThl Mo Qopmynam, Mmpeodpa3zoBaHuUs
panrOHAIBHBIX, UPPAUOHAIBHBIX U TPUTOHOMETPHUICCKUX BBIpa)KeHI/II\/'I, a TaKXe BI)Ipa)KeHI/II\/'I,
coJepkalx creneHu M Jorapudmel. braromaps usyueHuro anreOpanyeckoro marepuana
IMPOUCXOOUT )lam)Heﬁmee Pa3sBUTHUC AJITOPUTMHUYCCKOT'O n a6CTpaKTHOFO MBIIIJICHUA



oOyyaromuxcsi, (OpMHUPYIOTCS HABBIKM JIEAYKTHBHBIX PAacCyXACHUH, pabOThl ¢ CHMBOJBHBIMU
(dopmaMu, TIpeACTaBIECHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BHUJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QGeKTUBHbIE HHCTPYMEHTHI JJIS1 PELICHHUS MPAKTHUYECKUX M €CTECTBEHHO-
Hay4yHBIX 3aJja4, HarJIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HAyKH.

CopnepxaTenpHo-MeToanYecKast TUHUS «DYHKIMU U TpaQuKH» TECHO MEPEIUIeTaeTCs C
IPYTUMH  JIMHUSMH ~ y4eOHOTO  Kypca, IIOCKOJIbKY B  KAKOM-TO  CMbICIE — 3aJaér
[IOCJIEAOBATENbHOCT, ~ M3y4€HUsi MaTtepuana. V3ydeHue  CTENeHHOW, IO0Ka3aTelbHOM,
JOrapu(pMHUUECKON ¥ TPUTOHOMETPUYECKUX (DYHKIIMH, UX CBOMCTB M Tpa(UKOB, UCIIOJIb30BaHUE
GyHKUMA UId pemieHHs 3aJa4 M3 APYruxX Y4eOHBIX MPEIMETOB M pEealbHOM JKU3HU TECHO
CBA3aHO KaK C MaTeMaTHYECKUM aHAJIM30M, TaK U C PEIICHUEM YPaBHEHHMM U HepaBeHCTB. [Ipu
3TOM OOJbIIOE BHUMaHHUE yaemsercs (OPMUPOBAHMIO YMEHHS BBIpakaTb (QOpMYyIaMu
3aBUCUMOCTH MEXy pa3jIMYHbIMU BEJIMYMHAMH, UCCIIEAOBATh MOITy4YE€HHbIE (QYHKIIUU, CTPOUTH
ux rpaduku. Matepuan 3TOH CoOJepKAaTeNbHOM JIMHUM HAaLENeH Ha pPa3BUTHE YMEHUH U
HaBBIKOB, IMO3BOJISIOIIMX BBbIPaKaTh 3aBUCUMOCTH MEXJYy BEJIUYMHAMHM B pa3iuyHON (opme:
AHATUTHYECKOU, Trpaduueckoil U cinoBecHOH. Ero wu3ydeHwe crnocoOCTBYEeT pa3BUTHIO
QIFOPUTMUYECKOTO  MBILIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHHWI0 M KOHKpPETH3alHH,
HCIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHas nHusA «Havala MaTeMaTHyecKoOro aHajan3a» IO3BOJIAET CYLIECTBEHHO
pacIIUpUTh KPYr Kak MaTeMaTUYECKUX, TaK M MPUKIAAHBIX 337ad, JOCTYNHbBIX 00y4aroluMcs,
TaK KaK y HHUX IOSIBJIIETCSI BO3MOXHOCTb CTPOUTh IpauKU CIOKHBIX (QYHKLUH, ONPEeNsiTh UxX
HanOOJIbIIE M HAUMEHBIINE 3HAUCHUS, BEIYUCIATE TUIOMAAN (GUTYp U 0OBEMBI TEJ, HAXOAUTh
CKOPOCTM M YCKOpPEHHs InpoueccoB. JlaHHas coaepaTeiabHas JIMHUSA OTKPBHIBAET HOBBIE
BO3MOXXHOCTH IIOCTPOEHHUSI MaTeMaTHYeCKUX MOJIEJeH peanbHBbIX CHUTyalud, IO3BOJIET
HaxXOJUTh HAWIydlllee pEUICHHE B MPUKIAIHBIX, B TOM 4YHCIE COLUAIBHO-D)KOHOMHUYECKUX,
3a7a4yax. 3HAKOMCTBO C OCHOBaMH MaTe€MaTHYECKOI'O aHajiu3a CIOCOOCTBYET pPAa3BUTHUIO
abCTpaKkTHOro, (OPMaIBLHO-IOIMYECKOIO U KPEATUBHOIO MBIIIICHUS, (OPMUPOBAHUIO YMEHUM
pacro3HaBaTh MPOSIBICHHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaronecs
Y3HAIOT O BBIJAIOLIMXCS PE3yNbTaTax, MOJyYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTUKU KaK HAyKH, U
00 uX aBTOpax.

ConepxaTenpbHo-MeToANYeCcKass JMHUA «MHOXecTBa M JIOTMKa» BKIIOYaeT B ce0s
AJIEMEHThl TEOPUM MHOXECTB M MaTeMaTHYeCKOM JIOTUKU. TeopeTHKO-MHOKECTBEHHbBIE
NpPEeCTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJbHOW MaTeMaTHKU W NpeaaraioT Hauboiee
YHUBEpPCAIbHBIA SI3bIK, OOBEAMHSIONIMI BCE pa3fesibl MaTeMaTUKU U €€ NPUIOKEHHM, OHU
CBSA3BIBAIOT Pa3HbIE MATEMAaTUYECKUE IUCLHUIUIMHBI U UX IPUIIOKEHNU B equHOe 1enoe. [loatomy
BaXXHO JIaTh BO3MOXXKHOCTh OOy4aroumemMycs TIOHUMaThb TEOPETUKO-MHOKECTBEHHBIN S3bIK
COBPEMEHHOM MaTeMaTHUKH M HCIIOJIb30BAaTh €ro JJs BBIPAXKEHMSI CBOMX MbIcied. [[pyrum
BaXHBIM IPU3HAKOM MaTE€MaTHKU KaK HayKH CJIeAyeT MPH3HATh CBOMCTBEHHYIO € CTPOrocTh
00OCHOBaHMH W  CJEJOBAaHUE OMNpPENENEHHBIM IpaBUJaM TOCTPOECHUS  JIOKA3aTelbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MAaT€MaTH4YEeCKOW JIOTMKU CHOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO
MBILIEHUS] 00YYaroIuXcsl, O3BOJISIET UM CTPOUTh CBOM PACCY)KJIEHHsS Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUS.

B yueOHOM Kypce «Anrebpa M Hayajlla MaTeMaTUYECKOTO aHalu3a» MPUCYTCTBYIOT
OCHOBbl ~ MaTeMaTH4YeCKOro  MOJEIUPOBAaHUS, KOTOpble  MPHU3BaHbl  CHOCOOCTBOBATh
(GOpMHPOBAHHIO HABBIKOB IOCTPOCHMS MOJENEH pealbHbIX CHTyallui, HCCIEIOBaHMS 3STHX
MoJieJle ¢ TOMOIIbBI0 ammapara anreOpbl M MaTeMaTHYeCKOro aHaiu3a, HMHTepHpeTaruu
MIOJIyUYEHHBIX PE3yJabTaTOB. Takue 3aJaHus BIUIETEHBl B KaXAbIH W3 pa3leloB INPOTrPAMMBI,
MOCKOJIbKY BeCh MaTepuai y4eOHOTo Kypca HIMPOKO MCHOJIb3yeTcs ISl PEeLIeHUs MPUKIAIHBIX
3agad. Ilpu pemeHMM peanpHBIX NPAKTUYECKUX 337ady  oOydaroliuecss pa3BHBAIOT
HaAOJI0/IaTEIbHOCTh, YMEHHE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThbCs, HCMHOIb30BaTh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3MPOBaTh Mpobiemy. JlesTenbHOCTs MO (OPMUPOBAHUIO



HaBBIKOB PEIICHHs MPUKIIAJHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCe U3yYEHHsI BCEX TeM Y4eOHOro
Kypca «AnreOpa u Hayajla MaTeMaTHYECKOTO aHAIIu3a».

1.3. esn u3ydenusi yaeOHOro Kypca «AJjredopa u Hadyaja MaTeMaTH4eCKOro
aHaJIM3a»

[IpuopurerHpiMU 1IensIMU 00ydeHHUs MaTemaTuke B 10—11 kimaccax Ha yriry0inEHHOM ypOBHE
IIPOJOJDKAIOT OCTaBaThCSL:

dbopMupoBaHUEe HEHTPATbHBIX MATEMAaTHUECKUX MOHIATUH (YHCII0, BEIMYMHA, TEOMETpHUECKast
durypa, nepeMeHHasi, BEpOSATHOCTb, (DYHKITUS, IIPOU3BOIHAS, HHTETPAl), 00CCIICUNBAIOIINX
MIPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMAaTUYECKOT0 00pa30BaHus 00y4arOIIUXCS;
MOJIBEJICHUE O0YYArOIIMXCS Ha JTOCTYITHOM JIIsl HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3H
MaTEeMaTHKHU M OKPYXKAIOLIEro MUpa, IOHUMAHUIO0 MAaTEMAaTUKHU KaK 4YacTH O0IIEeH KyJIbTyphbl
4eJI0BEUECTBA;

pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuXxcsi, I03HaBaTeIbHON
AKTHUBHOCTH, UCCIIEIOBATEIIbCKUX YMEHHUM, KPUTHUYHOCTH MBIIIJICHUS, UHTEPECa K U3YUCHHIO
MaTeMaTUKH;

dbopMupoBaHre (YHKITMOHATLHOW MaTEMATHUECKON TPAMOTHOCTH: YMEHHS pacrio3HaBaTh
MaTeMaTHUYECKHUE aCHEeKThI B PEAlIbHBIX KU3HEHHBIX CUTYAIMSIX U IPU U3YYCHUU APYTUX
Y4EOHBIX TPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYyTUPOBATH UX HA
A3bIKE MAaTEMATHKHU U CO3/1aBaTh MaTeMaTHUECKUE MOJICIH, IPUMEHITh OCBOCHHBIN
MaTeMaTUYECKHUI anmapar Jyisl peleHus MPaKTHKO-OPUEHTUPOBAHHBIX 3a/1a4,
WHTEPIPETUPOBATH U OILICHUBATD MOJIYYCHHBIE PE3YIbTATHL.

1.4. MecTo y4eOHOro Kypca«Aiaredpa 1 HaYajia MATEeMATHYECKOT0 AHAJIN32)
B Y4eOHOM ILIaHe

Ha u3yuenue yueOHOTo Kypca «Anredpa u Hauaga MaTeMaTHUYECKOTO aHAlIM3a» OTBOAMUTCS 272
yaca:

B 10 xmacce — 136 gacoB (4 yaca B HeJIelN0),

B 11 ximacce — 136 yacoB (4 yaca B HEZIETIO).

Jns  peanmsanuu  nporpammbl  ucnoibdyercss YMK  (Maremaruka. AnreOpa u  Hadana
MareMaruyeckoro aHanmsa., 10 kmacc, Mep3nsk A. I'., Homuposckuit I. A. u ap., OO0
Wznarenbckuii nieHTp «Benrtana-rpad, AO HznarensctBo «IIpocBelieHne»), MOMYIIEHHBIH K
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10 KUIACC

Yuciia 1 BLIYUCICHUSA

Panyonanenelie uncia. OOBIKHOBEHHbIE U JECATUYHbIE APOOH, MPOLEHTHI, OECKOHEUHbIE
nepuouieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHUs MPUKIATHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAaHUN U peaTbHON KU3HU.

JleiicTBuTenbHbIC YKca. PalmoHambHBICE M WPpAlMOHAIBHBIC YHcia. ApuMeTHuecKue
ornepauuu ¢ JCHCTBUTEIBHBIMHM 4YHCIaMH. MOAyib AEHCTBUTEIBHOIO YHCIA U €r0 CBOMCTBA.
[TpuOn>kEHHbIE BBIYMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJIKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenenb ¢ nenbiM nokasatenem. bunom Heiotona. Mcnonp3oBanue moaxosimei popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypajIbHOW CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJBHBIM IIOKa3aTeleM M €€ CBOICTBA, CTENEHb C JECHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalbHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs! M HEpaBEHCTBA

ToxnecTBa W TOXKIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPAaBHEHHUS.
PaBHOCWIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELICHHUS LIETIbIX U JPOOHO-pallMOHANIBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHHe MHOrOWwIeHa Ha MHOIOYIEH C OCTATKOM.
Teopema be3y. Muorousnensl ¢ rensivMu kodddunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COJIEPIKAINX CTEIIEHU U KOPHH.

HppanuonaneHele  ypaBHeHUs. (OCHOBHBIE METOABl PEUICHMS  UPPALMOHAIBHBIX
YpaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIIEHUS [T0KA3aTEIbHBIX YPABHEHUMN.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapupmuueckue ypaBHeHHS. OCHOBHBIE METOABI PELICHHS JIOTapu(PMUUECKHX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemenue cucreM JIMHEWHBIX ypaBHEHMU. MaTpuua cUCTEMBl JIMHEWHBIX YpaBHEHM.
Onpenenurens MaTpuipl 2X2, €ro reoMeTpPUYECKUH CMBICI M CBOMCTBA, BBIUMCIEHHE €TI0
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS I PELICHHs CUCTEMBI TMHENHBIX YpaBHEHUN. Pemenue
MIPUKJIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JINHEWHBIX ypaBHEHMI. McciienoBanne nmocTpOeHHON
MOJIEJIY C TOMOILBIO MAaTPUIL] U OIIPEACIUTEICH.

[TocTpoeHre MareMaTHYeCKUX MOJENEW pealbHOM CUTyallUH C IOMOIIBK) YPaBHEHUH U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHMNM M HEPABEHCTB K DPEIICHUI0 MaTEMaTUYECKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peasibHOM JKU3HHU.

DOyHKUUH U rpaduKu

OyHKMsA, crnocoObl 3anaHus (yHKuuu. B3anmHo oOpatnble ¢QyHkmuu. Kommosunus
¢bynkuuit. ['paduk pyHkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIMMA.

Ob6unacTp onpeneneHuss U MHOKeCTBO 3HaueHui ¢pyHkiuu. Hynu ¢yakuuu. [Ipomexyrku
3HaKonocTosHcTBa. UETHbie M HeuéTHble QyHKUMHU. [lepuognueckue ¢yHkumu. IlpomexyTku



MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHUMYMBI (pyHKIMU. Hanbomnbiiee 1 HanmMeHbIee
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

JluHeiHast, KBaApaTUIHAS U IPOOHO-TUHEHHAS PYHKIMH. DIIEMEHTApPHOE UCCIICIOBAHUE U
MOCTPOCHUE UX IPAPUKOB.

Crenennast pyHKUIMS ¢ HATypalbHBIM M IEJNBIM TMOKaszareiem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHs N-0il cTeneHu kak (yHKUMHM OOpaTHOW CTENEHU C HATypabHBIM
IIOKa3aTEJIEM.

[TokazarenbHas u norapudmudeckas GpyHKIUU, UX CBoOMcTBa U rpaduku. Vcnons3oBanue
rpaduKoB QYHKIUH U pelIeHNs] ypPaBHEHUH.

TpuronomeTrpuyeckass OKpPY)KHOCTb, ONpEICICHUE TPUTOHOMETPUUECKUX (PYHKIMN
YUCJIOBOTO APTryMEHTA.

OyHKIMOHATIbHBIE 3aBUCMOCTH B pealIbHBIX MPOIleccax U SBJICHUAX. ['papuKku pearbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yeckoro aHajaimsa

ITocnenoBareabHOCTH, CIIOCOOBI 3aaHUs MOCiea0BaTeIbHOCTEH. MeTo I MaTeMaTHYECKON
WHAYKUUA. MOHOTOHHBIE WM OrpaHUYEHHBIE IOCIIEI0BATEIBHOCTH. MCTOpHS BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUYHO MaJbIX.

ApudmeTrnueckas U reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO yOBIBAIOLIEH reOMETPUYECKON IMPOrpeccuu.
JluHelHbII W SKCHOHEHIUaNbHBIA pocT. Yucmo e. Dopmyrna CIOXKHBIX IPOLIEHTOB.
Hcnonp30Banne nporpeccuu i pelIeHHs peabHbIX 3a7a4 IPUKIIAHOTO XapaKTepa.

HenpepriBuble (yHKIMM W uX cBoiicTBa. Touku pa3pbiBa. ACHUMOTOTH TpaduKOB
¢ynkuumii. CBoiicTBa (DyHKIMII HENPEPBIBHBIX Ha OTpe3Kke. MeToJ MHTEpBaJOB JUISl PEIICHUS
HepaBeHCTB. [IprMeHeHre CBOMCTB HeMPephIBHBIX (DYHKIIUM JJIsl pEIICHUS 3a/1a4.

[TepBast u BTOpas nmpousBoaHbie QyHKIMK. OnpeeieHne, TeOMETPUISCKUN U (PU3HIECKUN
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHU.

[IpousBoaHbie eMeHTapHbIX GyHKUIUMA. [Ipon3BogHAsS CyMMBI, TPOU3BEICHUS, YACTHOTO
¥ KOMIO3UIINU QYHKITUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluyd HajJ MHOXXECTBaMU U MX cBoiicTBa. [{uarpammsbl Diinepa—BeHHa.
[IpumeHeHrne TEOPETHUKO-MHOKECTBEHHOTO ammapara i ONHUCAHUS PEabHBIX MPOILIECCOB U
SBIICHUH, IPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYeCcKOro  oOBEKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIIACC

Yucsia v BbIYUCICHUSA

Harypanpaple w 1enble uucia. [IpuMeHeHWEe NPU3HAKOB JCIUMOCTH IICNIBIX YHCET,
HaubonbpImi obmui nenutens (nanee — HOJl) u Haumensiee obimee kpatHoe (manee — HOK),
OCTaTKOB IT0 MOAYJII0, aropuT™Ma EBKIIMIA 171 peleH s 3a/1a4 B SNTbIX YHCIIaX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMETpuueckas (opmbl 3amucu
KOMIUIEKCHOTO YhCiia. ApupMETHICCKHE ONEPaMd ¢ KOMIUIEKCHBIMH YnciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna MyaBpa. Kopau Nn-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUIEKCHBIX YHCET JUIsl peIleHUus (PU3NYSCKUX |
FEOMETPHUECKUX 3aJ1ad.

YpaBHeHUs1 M HEpaBEHCTBA

CucreMa U COBOKYITHOCTh YpaBHEHU U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI U CHCTEMBI-
CIIeJICTBUS. PaBHOCHIILHBIC HEPABCHCTBA.

OT60op KOpHEH TPUTOHOMETPUYECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPHUYECKON
OKPYXHOCTH. Pelrenne TpuroHoMeTpuiecKix HEPaBeHCTB.



OCHOBHBIE METO/IbI PEIICHUS MTOKA3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALUOHAIBHBIX HEPABEHCTB.

OcHOBHBIE =~ METOABl  PELIEHUS CUCTEM U COBOKYIHOCTEH  PallMOHAJIbHBIX,
UPPALMOHATIBHBIX, IOKA3aTEIbHBIX U JIOTapU(PMUUYECKUX ypaBHEHUI.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamHu.

[IpuMeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PELICHUI0 MATEMAaTHMYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEAITbHON JKHW3HM, MHTEPIPETALUs IOJTy4YEHHBIX
pe3yNbTaTOB.

DOyHKUUH U rPpadpuKu

I'paduk kommnosunun QyHkuuii. I'eomerpudeckue oOpas3bl ypaBHEHUN M HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IPaPUKH.

['paduueckue MeToAbl pELICHHs YpaBHEHHH M HepaBeHCTB. [ 'paduueckue MeTomabl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Hcnonw3oBanue rpadukoB (YHKIUN TSI UCCICTOBAHHS IMPOIECCOB U 3aBHUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaabHON KU3HU.

Hayana maTremMaTH4ecKoro aHajamsa

[TpumeHeHne NPOU3BOIHOMN K HUCCIEIOBAHUIO (PYHKIIMI HA MOHOTOHHOCTD M SKCTPEMYMBI.
Haxoxnenne HanbobIIero 1 HAMMEHBIIETO 3HAYEHUN HETIPEPHIBHON (DYHKITUU HA OTpE3KeE.

[IpuMeHeHre NpPOM3BOJHOM ISl HAXOXKJECHUS HAWIYYIIEr0 PEHICHUS B IPHUKIAJAHBIX
3amadax, Ui OINpPENCNICHUS] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHOro (HopMyiaond WiIn
rpapuKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOHCTBO IepBoOoOpa3HbIX. [lepBoOOpa3HbIC 3JIeMEHTAPHBIX
dbyukuuii. [IpaBuna Hax0XAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomerpuyecknii CMbICI MHTErpaina. BerauciieHne onpeneséHHoro uHTerpaina
no popmyne Hetotona-Jleli6uuma.

[IpumeHeHue wWHTErpana JUisi HAXOXKAEHUS IUIOLaJeHd IJIOCKUX @uryp u 00BEMOB
F€OMETPUUYECKUX TeJ.

[Tpumeps! pemenuit 1uddepeHuanbHbIX ypaBHEHHI. MaTteMaTnueckoe MOAEINpPOBaHNE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaNbHBIX YPaBHEHUH.



I1l. Ilnanupyemsblie pe3yJbTaTbl OCBOCHHUS Y4YeOHOI0 Kypca
«AJire0pa 1 HaYaIa MATEMATHYECKOT0 AHAJIN32

JIMHHOCTHBIE PE3YJIbTATbBI

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh  TPAKIAHCKOW MMO3UIUU  OOYYArOMIeTrocsl KAk AaKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHUIMCKOro OOIIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHHM, MPOIEIYyp TPakJaHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U APYroe), yMEHHE B3aWMOJEHCTBOBATh C COLMAIBHBIMU HWHCTHUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPaKJaHCKON WICHTUYHOCTHU, YBOKEHUS K MPOILIIOMY U
HACTOSIIIEMY POCCHMCKOM MaTeMaTHUKH, IEHHOCTHOE OTHOILIEHHUE K JOCTHKEHUSIM POCCHUHCKUX
MAaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAHHWE JYXOBHBIX IIGHHOCTEH  pOCCHHCKOro  Haponaa, c(HOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESTENbHOCTbIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

ACTETUYECKOE  OTHOILIEHWE K  MHUpPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEHICHWH, pacCyKIEHUl, BOCIHPHUUMUYUBOCTh K
MaTEeMaTUYECKUM acleKTaM pa3uYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MaTEMaTHUYECKHE 3HAHUS B HHTEPECax 370POBOTO
u Oe3omacHOro obOpa3a >XKU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
NUTaHue, cOATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, pEryisipHas (pu3ndeckas akTUBHOCTD),
buznyecKoe COBEPIICHCTBOBAHKE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENBHON 1€ATEIbHOCTHIO;

6) TPY10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYNly, OCO3HAHHE IIEHHOCTH TPYI0JI00Us, HHTEpEC K Pa3IUYHbIM cdepam
MpOoECCUOHAIBHON JESTEIIbHOCTH, CBS3aHHBIM C MaTEMaTUKOW U €€ MPUIOKEHUSIMH, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oynyimieil mpodeccuu ¥ pealn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIC TUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHYEeCKOMY OO0pa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUHN
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH,

7) 3K0JI0TM4YECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW KYyJIbTYpbl, TOHHUMAHWE BIHUSHUS COLUAIBHO-
HSKOHOMHUYECKUX TIPOLIECCOB HA COCTOSHUE MPUPOJHOM M COLUAIBHOM Cpeibl, OCO3HAHUE
r00aMbHOTO  XapakTepa  JKOJOTHYECKHX  MpoOJieM, OpUEHTalMsT Ha  MpPUMEHEHUe
MaTeMaTHYECKUX 3HAHUU NI PelIeHUs 3aad B 0OJACTH OKpYKaloIllel Cpelbl, MIIaHuPOBaHUE
MTOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN JIsI OKPYKAIOIIEH CPEJIbl;

8) HeHHOCTH HAYYHOI0 O3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKH, TOHMMaHWE MAaTeMaTH4eCKOW HayKHu Kak cdepbl
YEeJIOBEUECKOW NESITEIbHOCTH, ITANOB €€ Pa3BUTHS W 3HAYUMOCTHU ISl PA3BUTHSI ITUBUIIU3AIINH,
OBJIQJICHHE SI3BIKOM MATEMAaTHKUA U MaTeMaTH4E€CKON KyJIbTYpOil KaK CpeICTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYHIIECTBJISITh MPOEKTHYIO U UCCIIEIOBATENbCKYIO JEATEIbHOCTh UHAUBUAYAIBHO U
B TpyIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jlornyeckue aAeicTBUA:

BBISIBJISITH M XapaKTepPU30BaTh CYHIECTBEHHbIE MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHSTHI, OTHOIICHUH MEXIy TMOHATUSAMH, (OPMYITUPOBATH ONPEACICHUS TOHATHH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK KiIacCU(UKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh U MPEOOPa30BBIBATH CYXKIEHUS: YTBEpAUTEIbHBIE U
OTpUIATENIbHBIC, MHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBISIBJISITH MaTeMaTHYEeCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H M MPOTUBOpeUus B (pakTax,
JaHHBIX, HAOMIONCHWSIX W  YTBEPXKICHHUSAX, TMpeAsaraTb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEHN U POTUBOPEUHNIA;

JiefaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX W HMHIYKTUBHBIX
YMO3aKJIFOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITEILHO JTOKA3aTEbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsIMbIe U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTAIMIO, MPUBOAUTH TMPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS H BHIBOJIBI;

BbIOUpaTh CcHoco® pemieHus YydeOHOM 3afgaud (CpaBHHMBATh HECKOJIBKO BapHaHTOB
pelieHus, BBIOMpATh HaWOoNee MOAXOMANMH C Y4ETOM CaMOCTOSITCIIEHO —BBIJICIICHHBIX
KPUTEPHUEB).

ba3oBble ucciiegoBare/bCKue AeiCTBUS:

MCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUI MHCTPYMEHT NO3HaHUs, (OPMYIUPOBAThH
BOTIPOCHI, (UKCHPYIOIIHE MPOTUBOpEUYHe, MpoOiIeMy, yCTaHABIMBAaTH HCKOMOE W JaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSITENIbHO  CIUTAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIIEIOBAaHUE T10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHMYeCKOro OOBEKTa, SBIEHUS, IMPOIIECCAa, BBISIBICHUIO
3aBUCUMOCTEN MEXIAy 00bEKTaMU, IBIICHUSMH, ITPOIIECCAMH;

CaMOCTOSTENNbHO (OPMYITHUPOBATh 000OIIEHUSI U BBIBOJBI MO pE3ylbTaTaM MPOBEAEHHOTO
HaOJIOZICHUS, UCCIIEIOBAHUS, OLICHUBATh JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U
0000I1IEeHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, & TAKXKE BBIABUTATH MPEIIOIO0KEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISBJISTH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI OTBETA HAa BOMPOC U IS
pelieHus 3a1a4uu;

BbIOUpaTh HMHGOPMAIMI0O M3 HCTOYHHUKOB  Pa3lUYHBIX THUIOB, AaHaJIU3UPOBATh,
CHCTEMAaTH3UPOBATh W HWHTEPHPETUPOBATH HMHGOPMAIMIO PA3IMYHBIX BHJIOB U  (hopm
MPE/ICTABIICHHUS;

CTPYKTYpUpOBaTh  MHGOPMAIMIO, TPEACTABIATh €€ B  pa3IMUHBIX  (QopMax,
WJLTIOCTPUPOBATH TpadUUecKH;

OIICHUBATh HAAEKHOCTh HMHPOPMAIMH TI0O CAMOCTOSATEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMmyHnKaTHBHBIE yHUBEpPCAJIbHbIE Y4eOHbIe /1eliCTBUSA

Oo01menue:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKACHUS B COOTBETCTBHM C YCIOBUSIMU W IIENSMU
06HleHI/I$I, SICHO, TOYHO, I‘paMOTHO BI)Ipa)KaTB CBOHO TO‘—IKy 3peHI/I$I B yCTHI)IX U IIMCBMCHHBIX



TCKCTAX, JaBaTb TMOJACHCHUA II0 XOAY PpCIICHHUA 3adadyu, KOMMCHTHUPOBATH HOHy‘IGHHLIﬁ
pe3yJIbTar;

B X0Jle 00CYXJeHMs 3aJaBaTh BOIPOCH! IO CYLIECTBY OOCYXIAaeMOW TEMbI, IPOOJIEMBI,
pemraeMoi 3a1auu, BBICKA3bIBATh WMJCH, HAICJICHHBIC HA TOMCK PEIICHUs, COMOCTABISATh CBOU
CYXJIEHUS C CYXACHUSAMHU APYrHMX YYaCTHHKOB JUAOra, OOHApY>KUBATh Pa3M4KMe U CXOICTBO
HO3UIHIA, B KOPPEKTHOU popme pOpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;

MNpEACTaBJIATL PE3YJIbTAaThl PCHICHUA 3aadu, SKCIICPUMCHTA, HUCCICAOBAaHUA, IIPOCKTA,
CaMOCTOATENIFHO BBIOMPATh (opMar BBICTYIUICHHS C y4ETOM 3a7ad TNPE3CHTAMU |
0COOEHHOCTEN ayAUTOPHH.

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiicTBUS

Camoopranu3anus:

COCTABIJIATh IUIAH, aJITOPUTM pPEIICHHs 3a/aud, BBIOMpATh CIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM MH(POPMALIUH.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIIUTENIBHBIX IIPOLIECCOB, HX pe3yJbTaToB, BIAAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLECCa U Pe3ysIbTaTa PEeIIeHUs MaTeMaTUUECKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOIYT BO3HHUKHYTb IIPH PEIICHHH 3aladd, BHOCUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAHHBIX, HAWIECHHBIX OIIHOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysbTaTa LEIM M YCIOBUSIM, OOBICHATH HIPUYUHBI
JOCTMDKEHUSI WM HEJAOCTHXKEHMsI pe3y/lbTaTOB JESATEIbHOCTH, HAXOIUTh OIIMOKY, /aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eSITEILHOCTD:

MOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHON U MHIMBUIYaJIbHOW pabOThI Ipu
pelieHMH y4eOHBIX 3a/jay, IPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM pabOThI, paclpeAcisiTh BUIBI pabOT, IOTOBApUBATHCS, OOCYXKIATh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B IpyNHoBBIX (opMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
IITYpPMBI» U HWHBIE), BBINOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATb CBOM JIEHCTBHS C
JpYTMMHM 4IEHaMHU KOMAaHJbl, OLIEHMBAaTh KayeCTBO CBOET0 BKJIaJa B OOIIMHA MPOIYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMHU B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce oOydaroluiicsi MOMYYHT CIEAYIOIIUE TpPEeIMETHBIC
pe3yabTaThl O OTACIBHBIM TeMaM pabouel mporpaMMmbl yd4eOHOTo Kypca «Anrebpa u Havyaia
MaTeMaTUUYeCKOr0 aHaIu3ay:

Yuciaa 1 BLIYUCIEHUS:

CBOOOJHO OMEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIepUOMYECcKast
JIpo0b, MPOIEHTHI, MUPPAIMOHATHHOE YHCIIO, MHOXECTBA PAIMOHATBHBIX M JACHCTBUTEIHHBIX
yucesl, MOAYJIb IEUCTBUTEIIBHOIO YUCIIA;

MPUMEHSATH IPOOU U MPOIIEHTHI IJIs1 PEIICHUS TTPUKIIAAHBIX 33/1a4 U3 Pa3IMUHbBIX OTpaciei
3HAHUU U pEAIbHOM KU3HH;

MPUMEHATh TPHUOTMKEHHBIC BBIYHCICHUSI, TpaBUjIa OKPYIJICHUS, MPUKHUAKY U OILECHKY
pe3yJibTaTta BEIYUCIIEHUN;

CBOOOJIHO ONEPUPOBATH TOHITHEM: CTENEeHb C IEJbIM IIOKa3aTelieM, HCIOJIb30BaTh
MOAXOANIYI0 (HOpPMY 3aMUCH JIEHCTBUTENBHBIX YHMCET ISl PelIeHHs MPaKTUYeCKUX 3a1ad U
MPEJCTaBIICHUS JAHHbIX;



CBOOOJTHO ONIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENEHb C PAllMOHAIIBHBIM I10Ka3aTeIIEM;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHCIa, JECATUYHbIE M HaTypaJbHbIC
JorapudMmel;

CBOOOJTHO ONEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCJIOBOTO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTaHI'€HC YMCIOBOI'O apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBATH  HOHATHSMH:  TOXIECTBO,  ypaBHEHHE,  HEPAaBEHCTBO,
PaBHOCHJIbHBIEC YPABHEHUS M YPAaBHEHUSI-CIIEICTBH, PABHOCHJIbHbIC HEPABEHCTBA,;

OPUMEHSTHh Pa3IMYHbIE METOJbl PELICHHS PALMOHAJIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSTh METO/I HHTEPBAJIOB JIJIsl pEILICHHs] HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEePeMEHHOW, MHOTOWIEH C
HeJbIMA KO3 QULIMEHTaMH, KOPHM MHOIOUWIEHA, MPUMEHATh JAEJIeHHE MHOIoWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 perienus 3anay;

CBOOOJTHO ~ONEpUpPOBaTh IMOHATHSAMHU: CUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHula,
ONpeAenuTeNb MaTpulbl 2 X 2 U €ro IreOMEeTPUYECKUH CMBICI, MCIOIb30BaTh CBOMCTBA
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3Hau€HHsl, IPUMEHATh ONpPEIeTUTENN A PelIeHUs
CUCTEMbl JIMHEWHBIX YPaBHEHUH, MOJEIMPOBATh peajbHbIE CUTyallUd C IOMOIIbI) CHUCTEMBbI
JUHEWHBIX YpaBHEHWH, HCCle0BaTh IOCTPOEHHBbIE MOJEIU C I[OMOINBIO MaTpull H
onpeaenuTeNel, THTEPIPETUPOBATh [TOJIyYE€HHBIN PE3yIIbTaT;

UCII0JIb30BaTh CBOMCTBA JEUCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHus BbIPayKEHHIA;

BBIMOJHATh NPEOOPa3OBaHUsS  YHMCIOBBIX BBIPAKEHUMN, COAEpXKAIUX CTEHNEHU C
paLMOHATIBLHBIM [10Ka3aTelleM;

UCIOJIb30BaTh  CBOWCTBA JiorapumoB il IpeoOpa3oBaHusl  JIOrapUPMUUYECKUX
BBIPXKEHUI;

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HUPPALMOHAIbHBIE,  IIOKa3aTeJIbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C IMOMOIIbIO PAaBHOCUIIBHBIX MEPEX00B
WM OCYIIECTBIISASA IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl s HpeoOpa3oBaHUS
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OINEpPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE YypaBHEHHE, IPUMEHSATh
HeoOxoauMble (POPMYJIbI ISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe anreOpbl, COCTAaBIATh BbIPAXKEHUS,
YpaBHEHHs, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIEN0BaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM ammapaTa anreOpsl.

DyHKIUHA U TPaPUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (YHKIHSA, CHOCOOBI 3aJaHMs (PYHKLIHHU, B3aUMHO
oOpaTHble (QPYHKIMM, KOMHO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBINOJHSITH AJIEMEHTapHbIE
npeoOpa3oBaHus rpadukoB GyHKINHT;

CBOOOJHO OMNEpPUPOBATH IMOHATUSMU: O0JACTh OIpENeieHUs] U MHOXKECTBO 3HAUYECHUU
byHKIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJHO ONEpPUPOBATh MOHATUSMHU: YETHBIE M HEUYETHbIE (PYHKIMH, NEPUOAUYECKHE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MaKCUMyMbl UM MHUHUMYMBI (DYHKIUH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHre QYHKIIUU Ha IPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH TMOHATHAMHU: CTENEHHas (YHKIMS C HATypaJlbHBIM U IIEJIbIM
noKasaresnemM, rpaQuk CTelneHHOW (YHKIMM C HaTypalbHBIM U IIEJbIM IOKa3aTeleM, rpadux
KOpHs1 N-0¥i CTEeTeH! KaK (PYHKIIUM 0OpaTHOM CTENEeHU C HaTypalbHbIM MIOKa3aTeleM;

ONepupoOBaTh MOHATUSMH: JIMHEWHAs, KBagpaTWyHas M JApoOHO-IMHEHHas (QYHKIUH,
BBINOJIHATH 3JIEMEHTApPHOE UCCIIEI0BAaHHUE U TIOCTPOCHUE UX Tpa(UKOB;



CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: IOKa3aTelbHas U Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U IrpadMKu, UCIIOIB30BaTh UX I'padUKH JUIsl pELLICHHs YPaBHEHUH;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPHUTOHOMETPHUYECKAs OKPYKHOCTb, ONpEACTICHHE
TPUTOHOMETPUUYECKUX (DYHKLUI YHUCIOBOIO apryMEHTa;

UCTOJIBb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX HPEIMETOB M peallbHOW KM3HM, BbIpakaThb (OpPMYJIaMu
3aBUCUMOCTH MEXY BEIINYNHAMU;

Havaja MmaTeMaTH4eCKOI0 aHAJIHM3A:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apuPMeTHUYecKas M TeOMETpUYeCcKas MpOrpeccus,
0ecKOHEeUHO yObIBarOLIasi FeOMETPUYECKasi MPOrPeccHs, TMHEHHBIN U 3KCIIOHEHLIMAIBHBIA POCT,
(dopMyIa CI0XKHBIX MPOLIEHTOB, UMETh PEACTABICHNE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU ISl PELICHMSI PEaJIbHBIX 3a/1a4 IPUKJIAJHOIO XapaKTepa;

CBOOOJHO  ONEpUPOBATH HOHATHSAMH:  TOCJIEAOBAaTENBHOCTh,  CIOCOOBI  3aJaHUs
IIOCJIEZI0BATEIBbHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKACHUS MATEMaTHYECKOT0 aHaJIN3a KaK aHaji3a 0ECKOHEYHO MaJlbIX;

CBOOOJIHO ONEpHPOBATh MOHATUSAMH: HENpPEpbIBHBIE (DYHKIMM, TOUKU pa3pbiBa rpaduxa
byHKIMH, aCUMOTOTH Tpaduka QyHKIHIH;

CBOOOJTHO OINEpHpPOBATh MNOHATHEM: (DYHKIMs, HENpepbiBHas Ha OTpE3Ke, NMPUMEHATh
CBOICTBA HEMIPEPBIBHBIX (DYHKIUH ISl pEIICHHs 3a/1a4;

CBOOOJHO ONEpUpOBaTh IOHATHUAMHU: IepBas W BTOpass IMPOMU3BOJHBIE (YHKIIUH,
KacaTenbHas K rpaduky QpyHKINH,

BBIUNCIIATh IPOU3BOJHBIE CYMMBI, INPOM3BEICHHS, YaCTHOTO M KOMIIO3ULUHU JIBYX
(GyHKIWH, 3HATH TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIUI,

UCII0JIb30BaTh NT€OMETPUUYECKUN U (PU3UUECKUI CMBICI POU3BOIHOM /IS peIlieH s 3a/1ay.

MHozxecTBa U JIOTHKA:

CBOOOJIHO ONIEPUPOBATH MOHATHIMU: MHOXKECTBO, OIEpallMy HaJl MHOXKECTBAMH;

HCIIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN aIllapar sl ONMCAHMS PEaJIbHBIX IPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYTruX y4yeOHBIX IPEIMETOB;

CBOOOJHO ONEpUpPOBaTh MOHSTUSIMU: OIpEAENeHUuEe, TeopeMa, ypaBHEHUE-CIIEJCTBUE,
CBOWCTBO MaTeMaTH4YEeCKOro OOBEKTa, JO0Ka3aTeJbCTBO, pPABHOCHIbHBIE YypaBHEHUS U
HEPABEHCTBA.

K xonny ob0ydenus Bll kJacce oOydaroluiics MONYyYUT CIEAYIOLIME MpeAMETHbIC
pe3ynbTaThl IO OTAENIBbHBIM TeMaM palbouell mporpammsbl yd4eOHOTo Kypca «AinreOpa W Hayaia
MaTEMaTUYECKOTO aHAIIU3a»!

Yuciia 1 BBIYUCICHUSA:

CBOOOJTHO OIEpUPOBATH MMOHATUSAMH: HAaTypajdbHOE W 1EJ0€ YHCIO, MHOXECTBa
HaTYpaJIbHBIX M LENbIX YHUCEN, UCIOIb30BaTh MPU3HAKU AeauMocTH uenbix uncen, HOJ[ u HOK
HaTypaJIbHBIX YHMCEJl AJIs PELIEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnaa;

CBOOOJHO ONEPUPOBATh MOHATHEM OCTAaTKa MO MOJYJIO, 3aIIUChIBATH HATypaJibHbIE YKCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOKECTBO KOMIUIEKCHBIX
quCell, MPEICTaBIATh KOMIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpUrOHOMETPUUECKO (opme,
BBITNOJHATH apu(METHUECKIE ONepaliy ¢ HUIMH U U300paxkaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS H HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  MOHATUSIMM:  HUppallMOHANIbHBIE,  [OKa3aTelbHbIE U
JorapupMHUECKUe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C TOMOILBIO PABHOCUIILHBIX MEPEXOI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNH TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJTHO OIEPUPOBAaTh MOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATh
HeoOXxoauMble (POPMYJIBI IJIs1 PELIEHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPHUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYITHOCTh YPaBHEHUIl U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CJIE/ICTBHSI, HAXOIUTh PEIIECHUS CUCTEMBI U COBOKYITHOCTEN



palioOHATbHBIX, HMPPAIMOHATBHBIX, TIOKA3aTENbHBIX H JIOTApU(OMUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemats palroHaJIbHBbIC, HWpPPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMUUYECKUe U
TPUTOHOMETPUYECKHE YPABHCHHS U HEPABEHCTBA, COJICPIKAIIINE MOYJIA U TTapaMeTPhI;

MPUMEHSTH TpadUvIecKre METOIbI ISl PEIICHUS] YPAaBHCHUN M HEPABEHCTB, a TAKXKE 33134
C IapaMeTpaMu;

MOJICTTMPOBATh pEabHBIC CHUTYAIlMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUs, HEPABEHCTBA W WX CHCTEMBI 110 YCJIOBHIO 3a/Jaud, HCCIIEJA0BATh IOCTPOCHHBIC
MOJIEJIH C UCIIOJIb30BAHUEM armapaTa anreOpbl, HHTEPIPETUPOBATH MTOJIYICHHBIN pe3yibTar.

DOyHKIUM U rpapukm:

CTPOUTH TpapuKy KOMMO3UIMHA (DYHKIUN C IMOMOIIBI0 AJIEMEHTAPHOTO UCCICAOBAHUS U
CBOMCTB KOMITO3HUITUU ABYX ()YHKIIHI;

CTPOUTH T'EOMETPUUECKHE O00pa3bl YypaBHEHUW W HEPABEHCTB HA KOOPJIWHATHOMN
IJIOCKOCTH;

CBOOOIHO OMEPUPOBATH OHATUSMU: TPAQHUKU TPUTOHOMETPUIECKUX (DYHKITUH;

NPUMEHSTh QYHKIUU AJIE MOJICTMPOBAHUS U UCCIIEIOBAHUS PeaTbHbBIX MPOLIECCOB.

Hauajna MaTeMaTH4YeCKOIo aHAJIN3A:

UCIIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAoBaHHS (YHKIUM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HAXOJHUTh HauOOJbIIIeEe U HAMMEHbIIIee 3HAYeHHS (YHKIIMU HEMPEPHIBHON HAa OTPE3KE;

MCIIOJIB30BaTh MPOU3BOAHYIO JJISI HaXOXKICHUSI HAUTYUIIEro PElIeHUs] B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIbHO-DKOHOMUYECKHUX, 3aJadax, AJS ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOT0 POPMYJIION UITH TPaPUKOM;

CBOOOJIHO OTIEPHPOBATH IMOHIATHAMU: IIEPBOOOpa3Has, ONPEACIEHHBIA HHTETPaJI, HAXOAUTh
NepBOOOpA3HBIC 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTerpan mo (opmyrne HproToHa-
Jlelibuuma;

HAXOJWTh IJIOMIAIH TIOCKUX (QUTYP U 00BEMBI TEJT ¢ TIOMOIIBIO UHTETPAJIa;

MMETh MPEJCTABICHUE O MaTEMaTUYECKOM MOJICIMPOBAHUU Ha IPUMEPE COCTABJICHHS
nudepeHInaIbHBIX YPaBHEHUI;

peliaTh NPUKIAJAHBIE 33[a4l, B TOM YHCJE COLMATbHO-KOHOMHUYECKOTO U (PU3UYECKOTO
XapaxkTepa, CpeJICTBAMU MaTeMaTHUECKOTO aHaJIu3a.



IV. TemaTnyeckoeniaHupoBaHUe

Ne Ko.- OCHOBHBICBUABIIEATE]I DJIeKTPOHHbIE

11/-11 HanmeHnoBaHmMepasgesa/T BOYACOB  BHOCTH (uu¢posbie)
€MbI o0pa3oBaTtejibHbIEpe

cypcehl
10 kiace
1 MHO0XeCTBO 24 Ucnomne3oBars

EWCTBUTEIBHBIX YHCEIL. TEOPETUKO-
MHOro4JIeHBbI. MHO>KECTBEHHBIHN

PanvonaneHbIE ypaBHEHUS
n HepaBeHceTBa. CucreMsl
JIMHEWHBIX YPABHEHUHN

anmapar JJisl OIMCaHHs
XO0/1a peIICHHS
MaTeMaTHYECKUX 3a/1a4,
a TaKKe pealibHbIX
MPOLECCOB U SIBIICHUI.
Onepuposatb
MOHSATHSIMHU:
panroHaIBFHOE YUCIIO,
OeckoHeuHast
nepuoandeckas 1poosb,
MIPOLICHTHI;
MppaIoHAIbHOE U
JeMCTBUTENEHOE YHCIIO;
MOJTyJTh
JeMCTBUTENILHOTO YHCIIA;
WCTIOJIh30BATh 3TH
TOHSATHS TIPU
MIPOBEICHUHT
pacCyKJIeHUU U
JI0Ka3aTenbCTB,
MPUMEHSTH IpooU U
MPOLEHTHI JUIS PEIICHHS
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IIPUKJIAJHBIX 3a7a4 U3
pa3IMYHBIX OTpacien
3HAHUU U peaTbHOU
*u3HU. Mcnonp30Barh
MPUOTKEHHBIC
BBIYHCIIEHUS], TPaBUIIA
OKpPYIJICHUS, IPUKUIKY U
OLICHKY pe3yJIbTara
BBIYMCIICHU.
[IpuMeHATH pa3inuHbIe
METO/Ibl PEIIECHUS
palOHAIbHBIX U
IpOOHO-paLlMOHATIBHBIX
YPaBHEHUH; a TaKkKe
METOJl UHTEPBAJIOB IS
pelIeHNs HEPABEHCTB.
Onepuposatb
MOHATUSIMU MHOTOWIEH
OT OJHOM IEPEMEHHOM,
€ro KOpHU; MPUMEHSITh
JIJIEHNE MHOTOUJIEHA Ha
MHOTOYJIEH C OCTaTKOM,
TeopeMmy besy u reopemy
Buera nns pemenus
3ana4. OnepupoBarhb
MOHATHSIMH: CHCTEMA
JIMHEWHBIX YPaBHEHUH,
MaTpHlla, OTIpeAETUTEID
MaTtpuubl. Mcnonb3oBars
CBOWCTBA ONPEACTUTENS
2 X 2 [y BBIYUCIEHUS
€ro 3Ha4YeHus,
MIPUMEHSITh
ONIPEACIUTENHN IS




OyHKIUYN U TpapuUKH.
CreneHHas pyHKLUS C
LEJIBIM TTOKa3aTeIeM

PELICHUs CUCTEMBI
JIMHEWHBIX YPABHEHUM.
MoaenupoBath
peanbHbIe CUTyaluu C
IIOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUH,
HCCIIEI0BATh
IIOCTPOEHHBIE MOJIEIIH C
IIOMOLIBIO0 MaTPULl U
ONpEAEIUTENEH,
HUHTEPIPETUPOBATH
IIOJTYYEHHBIN pe3yJIbTaT

OnepupoBarb
TOHATHAMU: (PYHKIIHS,
CTOcO0BI 3aaHus
(GyHKIIUY; B3aUMHO
oOpaTHble PYHKIINH,
KOMIO3ULUS QYHKIUH,
rpaduk pyHKIMH,
00J1acTh ONpeeNeHHs U
MHOECTBO 3HaYEHUH
GyHKIIUY, HYIIA
(yHKIIUH, IPOMEKYTKHI
3HAKOINOCTOSIHCTBA;
JIMHEHHAs,
KBaJpaTU4HAasi, TpOOHO-
JIMHEWHAsl U CTETICHHAs
¢byHKuMU. BeImoaHATh
3JIeMEHTapHbIe
npeoOpa3oBaHUs
rpadukoB QpyHKINH.
3HaTh U yMETh
JTOKa3bIBaTh YETHOCTD
WJIA HEYETHOCTh

https://resh.edu.ru/

https://www.yaklass.r

u/



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

ApudpmeTnueckuii KOpeHb 15
N-0i1 CTEIICHMU.
HppaumonanbHbIeypaBHEH

us

byHKIIHAH,
MEPUOIUYHOCTh
(GyHKIIUHM, HAXOIUTh
MIPOMEXYTKH
MOHOTOHHOCTH
(GyHKINU, MAKCUMYMBI U
MUHUMYMBI YHKITIH,
HaubosbIIee U
HavMEHbIIIee 3HAUCHUE
(byHKIIUY HA
MIPOMEXKYTKE.
PopMynIMpoBaTh U
WJUTFOCTPUPOBATH
rpau4ecKu CBONCTBA
JIMHEHHOM,
KBaJIpaTUYHOM, TPOOHO-
JINHENHOM U CTEIIEHHOMN
GyHKIU.

Bripaxkats hopmynamu
3aBUCUMOCTH MEXKITY
BEJIMYMHAMU. 3HATh
OIIpEeJIEIICHUE U CBOMCTBA
CTENEHU C UEbIM
TOKa3aTesem;
MoAXOoAILY 0 (hopmy
3aIIMCU JEUCTBUTEIbHBIX
YUCEJ JJISl PeLECHUs
MPaKTHYECKUX 33/1a49 U
MpeACTaBICHUS JaHHBIX

®opMyIHpOBaTh,
3alMChIBaTh B
CUMBOJINYECKOH popme u
HCIIOIb30BAaTh CBOMCTBA

https://resh.edu.ru/

https://www.yaklass.r

u/



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

KOpHSI N-0i CTENeHH IS
peoOpa3oBaHUs
BbIpaxxeHuii. Haxoaute
pereHus
HppaliOHATBHBIX
YPaBHEHUH C IIOMOIIBIO
PaBHOCHIIBHBIX
Nepexo0B WU
OCYIIIECTBIISISI TPOBEPKY
kopHeit. Ctpouts rpaduk
GbyHKIIUU KOpHA N-0i
CTETIeHHU KaK 00paTHOMH
Uit QYHKIUY CTETICHH C
HaTypaJIbHBIM
MOKa3areiem

IToka3zarenbHasgQyHKIMS.
[TokazaTenbHbIEypaBHEHUS

10

DopmyIUpOBaTh
OIIpEeJIETICHUE CTENIEHU C
palroOHaIbHBIM
ITOKa3aTeleM.
BrimosHsaTe
npeoOpazoBaHUs
YHUCJIOBBIX BBIPAKEHUH,
COZEpPIKAIIMX CTENIEHHU C
palroHaIbHBIM
ITOKa3aTeNIEM.
Hcnonb3oBars
uudpoBbIe pecypehbl

JUISL TIOCTPOCHHMS TpaduKa
MOKa3aTeabHON (QYHKIIUN
U U3y4YEeHUS €€ CBOUCTB.
Haxonute pemenns
MOKa3aTeIbHBIX
YpaBHEHUI

https://resh.edu.ru/

https://www.yaklass.r

u/

5

JlorapudmuueckasidhyHKIIH

18

JlaBath onpeneneHue

https://resh.edu.ru/
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A1
JlorapudpmmuueckueypaBHeH
ust

TpuronomerpruueckreBbIpa
JKEHUs U ypaBHEHUSA

22

norapudma yucna;
JECATUYHOTO U
HaTypaJIbHOTO
norapudma.
Hcnons3oBars cBoiicTBa
norapupmMoB 1Jist
npeoOpazoBaHus
JorapuMUIECKIX
BBIPQ)KECHU.

Crpouts rpadpux
norapupmMuIecKon
¢GbyHKIMK Kak 00paTHON
K IMOKa3aTeIbHOU U
HCIIOJIB30BAaTh CBOWCTBA
norapupmMuIecKon
(GyHKIWU 1715 peIIeHust
3aga4. Haxonuts
perieHus
JorapupMUIECKIX
YPaBHEHUH € TOMOIIBIO
PaBHOCHIIBHBIX
MePEX0I0B WK
OCYUIECTBJISIS IPOBEPKY
KOpHEM

JlaBath onpeneneHus
CUHYyCa, KOCUHYCa,
TaHTeHCa U KOTAaHTeHCA
YHCIIOBOTO apTyMEHTa; a
TaK)Ke apKCUHYCA,
apKKOCHHYCa 1
apKTaHTeHCa Ynca.
[IpuMeHsSITh OCHOBHBIE
TPUTOHOMETPUIECKHE
bopmyIIBl 75

https://www.yaklass.r
u/
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npeoOpazoBaHus
TPUTOHOMETPUUECKUX
BbIpakeHuil. [IpuMeHsaTh
(bopmyIbI
TPUTOHOMETPHHU IS
peLIeHNs OCHOBHBIX
TUIIOB
TPUTOHOMETPUUECKUX
ypaBHEHUH

[TocrnenoBarensHOCTH U
HPOTPECCHH

10

OnepupoBatb
MTOHSATUSAMH:
MOCJIeI0BATEIbHOCTD,
CHIOCOOBI 3aaHMs
MIOCJIEI0BATEIbHOCTEH;
MOHOTOHHBIE U
OrpaHUYECHHbBIE
MOCJIeI0BATELHOCTH;
HCCIIEN0BATh
MOCJIeI0BAaTEILHOCTH Ha
MOHOTOHHOCTb U
OTPAaHUYCHHOCTb.
ITonyyats
npescTaBieHue 00
OCHOBHBIX UAESIX
aHann3a OECKOHEYHO
Manbix. JlaBath
ompeeeHue
apudmeTnyeckoit u
r€OMETPUYECKOI
nporpeccuu. Jlokas3piBaTh
CBOICTBA
apudmeTnyeckoit u
r€OMETPUYECKOMN
MPOTPECCUU, HAXOIUTh

https://resh.edu.ru/

https://www.yaklass.r

u/
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HenpepeiBHbIe yHKIHN.
IIpousBogHas

20

CYMMY 4JICHOB
MPOTPECCUH, a TAKKE
CYMMY 4JICHOB
OEeCKOHEYHO yOBbIBaroIIeH
reoOMETPUYECKOI
[IPOTPECCUM.
Hcnonb3oBars
MIPOTPECCUU IS
pelieHus 3a1a4
MPUKJIATHOTO XapaKTep.
[IpumensTs Gpopmymny
CJIOXKHBIX MPOIIEHTOB JJIst
pelIeHus 3a1a U3
peanbHON NPAKTUKH

OnepupoBatb
MNOHATUAMU: (PYHKIUSA
HeIpepbIBHAs HA
OTpe3Ke, TOUKa pa3pbiBa
(yHKIIMH, aCUMIITOTA
rpaduka QyHKIIHH.
[IpuMeHnATH CBOMCTBA
HeNpepbIBHBIX (DyHKIHMIHA
JUISL peIlieHus 3a1a4.
Onepuposatb
MOHATHUSIMU: TIEpBasi U
BTOpast IPOU3BOJIHBIE
(yHKIIUY; TOHUMATh
¢buznyeckuit u
F€OMETPUUYECKUIN CMBICIT
MIPOU3BOJHOM;
3aMMchIBaTh ypaBHEHHE
KacaTeJIbHOU.
Brruncnars
IIPOU3BOJIHBIE CYMMBI,

https://resh.edu.ru/

https://www.yaklass.r
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MIPOU3BEICHHUS], YACTHOTO
Y CJIOKHOU (DYHKITUH.
N3yuaTe mpou3BOgHBIE
AJIEMEHTAPHBIX ()YHKIIHA.
Hcnonb3oBars
T€OMETPUYECKUI U
(bu3nyecKuil CMbICIT
MPOU3BOIHOM ISt
peuieHus 3aaa4y

[ToBTOpeHME, 0000MIECHNE,
CHCTeMaTH3alUsI3HaHUN

OBILIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

11 xkiaace

UccnenoBanue GyHKImii ¢
MOMOIIBIO TPOU3BOTHOM

136

22

[TpuMeHsITh OCHOBHBIC
MOHATHS Kypca anredpsl
Y Haval
MaTeMaTu4ecKOro
aHaIM3a JJIsl PeLICHHs
3a7a4 U3 peajbHOU
KU3HH U IPYTHX
IIKOJIbHBIX MIPEAMETOB

Crpouts rpadpux
KOMITO3UIIUHU (PYHKIIHH ¢
MIOMOILBIO
AIIEMEHTAPHOTO
UCCIIEIOBAaHMSI U CBOWCTB
KOMTIIO3HIINH.

Crpouts
reoMeTpuyeckrie oopassl
ypaBHEHMI U HEPABEHCTB
Ha KOOPJIMHATHOM
TJIOCKOCTH.

https://resh.edu.ru/
https://www.yaklass.r
u/
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Hcnons3oBath
IIPOU3BOJIHYIO JUIS
uccieoBaHus QyHKIMH
Ha MOHOTOHHOCTb U
9KCTPEMYMBI; HAXOAUTh
HaubosblIee U
HauMEHblIIee 3HaYCHUs
(GyHKIMN HETIPEPHIBHOM
Ha OTpe3Ke; CTPOUTH
rpaduku GyHKIUH HA
OCHOBaHUHU
IIPOBEIEHHOTO
HCCIIeI0BAHMSL.
Hcnons3oBarts
IIPOU3BOIHYIO JJIst
HaXO0XACHUS
HAWJIy4IIero perieHus B
MPHUKIIAJIHBIX, B TOM
4HCIIE COLNAIbHO-
SKOHOMMYECKUX,
3ajavax, s
oTpesieNIeHUs] CKOPOCTH U
YCKOpEHUS Tpolecca,
3aJlaHHOTO opMysIon
WIN TpapUKOM.
[Tonyuats
IIPE/ICTaBICHHE

0 MIPUMEHEHHUH
MPOU3BOJHOM B
Pa3IMYHBIX OTPACIISIX
3HAHUU

IlepBooOpa3nas u
MHTErpain

12

OnepupoBarb
MOHSATHSIMHU:
nepBooOpasHas u

https://resh.edu.ru/

https://www.yaklass.r
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I'pacduxu 14
TPUTOHOMETPUUYECKUX

GbyHKIH.

Tpuronomerpuueckue

HEPABCHCTBA

onpeacaEHHbIN
uHTerpain. Haxoaure
nepBooOpaszHbIC
AJIEMEHTAPHBIX (QYHKIHUN
Y BBIUUCIISTH UHTETPajl
no opmyne Herorona—
Jletitouauia. Haxoours
TJTOIAIU TIIIOCKUX
¢buryp u 00BEMBI TN C
TTOMOIIIBIO
OIPEJICTIEHHOTO
WHTETpasa.
3HAKOMUTHCSA €
MaTeMaTU4eCKUM
MOJIETTUPOBAHUEM HA
npuMepe

Qg depeHInaTbHbIX
ypaBHeHuu. [Tonydars
MPEACTABICHHUE O
3HAYECHUH BBEJCHUS
MOHATHS UHTETpaja B
Pa3BUTUHU MaTEMaTUKH
Hcnonb3oBars

1 (poBBIE peCypPCHI IS
MOCTpOeHust rpadKoOB
TPUTOHOMETPUUYECKUX
(GYHKITUY ¥ H3yICHUS HX
CBOMCTB. Pemartp
TPUTOHOMETPUIECKHE
ypaBHEHUS U
OCYIIECTBJISTH OTOOP
KOpHEH C IIOMOIIBIO
TPUTOHOMETPUYECKOMN
OKPY>KHOCTH.

https://resh.edu.ru/

https://www.yaklass.r

u/



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

[TpumeHsaTs GpopMyIibl
TPUTOHOMETPHH JISI
perieHus: OCHOBHBIX
THUIIOB
TPUTOHOMETPUIECKUX
HEPaBEHCTB.
Hcnons3oBaTh

1M (POBBIC PECyPCHI IS
MTOCTPOCHHUS U
HCCIIeTI0OBaHMS TpauKOB

byHKIMI

WppanmonansHeie,
[IOKa3aTeIbHbIE U
norapumMuUecKue
HEpaBEHCTBa

24

[IpumensaTs cBolicTBa
MOKa3aTeIIbHOU U
sorapuMuIecKoi
(GyHKIMH K PEHICHUIO
NOKa3aTeJIbHBIX U
Jorapu(PMUIECKuX
HEPaBEHCTB.
O06ocHOBaTh
PaBHOCUIIBHOCTh
MePEX0/I0B.

Pemarn
HppaIoHaIIbHBIE U
KOMOMHHpPOBaHHbBIE
HEPaBEHCTBA, C
IIOMOIIILIO
PaBHOCHIILHBIX
MepPEX0/I0B.
Hcmons3o0BaTh
rpaduyeckue METOIbI U
CBOMCTBA BXOISIIIHNX B
ypaBHEHUE WU
HEpaBeHCTBO (QYHKIUH
JUTSI pellieHus 3a/1a4u

https://resh.edu.ru/

https://www.yaklass.r

u/



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Kowmmmrexkcubpleunciia

10

OnepupoBarb
MOHSATUSAMM:
KOMILJIEKCHOE YHCIIO U
MHOXECTBO
KOMIUJIEKCHBIX YHCE.
[IpencraBnsaTe
KOMIUIEKCHBIE YHCIia B
anredpanvdecKoi u
TPUTOHOMETPHUECKOMN
¢dopme. BoImoHSITH
apudmernyeckue
OTIepallUM C HUMH.
N3obpaxaTh
KOMIUIEKCHBIC YUCIIa Ha
KOOPJMHATHOM
TIJIOCKOCTH.

[TpumensTs popmymny
MyaBpa u nojiy4aTb
MPEACTABICHUE O KOPHSX
N-Ol CTETEHU U3
KOMILIEKCHOT'O YHCIA.
3HaKOMHTHCS C
MpuMepamMu IPUMEHEHUS
KOMIUIEKCHBIX YHCEJ IS
peuieHus
T€OMETPUUYECKHUX U
(bu3nuecKux 3a1a4

https://resh.edu.ru/

https://www.yaklass.r

u/

Harypainbnsle u
LenbleYnca

10

OnepupoBarb
MOHATHUSIMU:
HaTypaJbHOE U LeJI0e
YHCII0, MHOXKECTBO
HaTYpaJbHBIX U IEIIBIX
yucen. Mcnons3oBarh
MIPU3HAKH JIETUMOCTH

https://resh.edu.ru/

https://www.yaklass.r

u/



https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Cucremsl palioHaNbHbIX, 12
UppaloHaIbHBIX

MOKa3aTeIbHBIX U
JorapupMUUECKuX

YpaBHEHUU

LEBIX YUCEIT; OCTaTKU
o moaymo; HO/ u
HOK natypanbHbIX
YHCell; AITOPUTM
EBkinaa uis perieHus
3a/1a4. 3aMnuchiBaTh
HaTypaJIbHbIE YKCIa B
Pa3IMYHBIX
MO3UIIMOHHBIX CUCTEMAX
CUHCTICHUS

OnepupoBarb
MOHATUSIMH: CUCTEMA U
COBOKYITHOCTb
ypaBHEHUH U
HEPABEHCTB; pEIIECHNE
CUCTEMBI WJIN
COBOKYITHOCTH;
PaBHOCHJIBHBIE CUCTEMBI
U CUCTEMBbI-CIIEACTBHSI.
Haxonuts pemienus
CUCTEM U COBOKYITHOCTEH
LENbIX pAallMOHAJIbHBIX,
UppaliOHATIbHBIX,
MIOKAa3aTeIbHBIX U
Jorapu(pMUUECKUX
YpaBHEHUH U
HEPaBEHCTB.
[IpumeHsTH cCTEMBI
YPaBHEHUH K PEIICHUIO
TEKCTOBBIX 3a]a4 U3
pa3IUYHBIX obsacTen
3HaHUU U peaabHON
KU3HU;
UHTEPIPETUPOBATH

https://resh.edu.ru/

https://www.yaklass.r
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MOJTyYEHHBIC PEIICHUS.
HUcnons3oBaTh
udpoBbIe pecypChl

3aayu ¢ mapameTpamu

16

Bri6upats cioco6
pelIeHNs palOHAIbHbIX,
UPPaLMOHAIIBHBIX,
[10Ka3aTelbHbIX,
JorapupMHUUECKUX U
TPUTOHOMETPUUECKUX
ypaBHEHUH U
HEPaBEHCTB,
CoJIeprKallMX MOYJIU U
napamerpsl. [IpumeHaTs
rpadguveckue u
AQHAJINTUYECKUE METO/IbI
JUISl PELLIEHUs] ypaBHEHUN
1 HEPABEHCTB C
napaMeTpamH, a TaKxKe
uccienoBanue GpyHKIun
METOJIaMuU
MaTeMaTH4eCKOro
aHasim3a. CTpouTs u
HCCIIEN0BATh
MaTeMaTH4eCKHe MOJIEIN
peanbHBIX CUTYALUH C
IIOMOILIbIO YPaBHEHUH,
HEPABEHCTB U CHCTEM C
napameTpamu

https://resh.edu.ru/
https://www.yaklass.r
u/

[ToBTOpeHue, 06001IeHNE,
cucTeMaTH3aIusI3HaHIHA

16

MopenupoBatsb
peanbHbIe CUTYyalluu Ha
S3BIKE AJreOphl,
COCTABIISAITH BBIPKEHMUS,
ypaBHEHHUsI, HEpaBEHCTBA
U X CHCTEMBI 110

https://resh.edu.ru/
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OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

136

YCJIOBHIO 3a]a4H,
UCCIIEI0BATh
MOCTPOEHHBIE MOJICTIH C
UCTOJIb30BaHUEM
ammapaTta anreopsl,
MHTEPIPETHPOBATH
MOJTY4EHHBIH pe3yJbTar.
[TpumensaTh QyHKIHH
ISl MOJICIMPOBAHUS U
WCCIICIOBAHMSI PEaTIbHBIX
nporeccoB. Pemrats
MPUKIIAJHbIE 33a4H,

B TOM YHCJIE€ COL[ATIBHO-
HKOHOMHYECKOTO U
(bu3MUeCcKOro Xapakrepa,
CpeAcTBaMu anreOpbl U
MaTeMaTHYeCKOro
aHaIM3a




MpunoxeHune

Cnucok KTII no knaccam Ha 2023-2024 y4yeOHbIi 1oj

1. KTII gns 10 knacca (yuurens [Mukxanosa M.I1.)
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