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IHHOACHUTEJIbBHASA 3AIINCKA

VYueOHblil Kypc «AnreOpa W Hadajga MaTEeMaTHUYECKOTO aHAIM3a» SBISETCS OJHUM W3 HanOoiee
3HAYMMBIX B MPOTpaMMe CpelHero oo0mero o0pa3oBaHus, MOCKOIbKY, C OJHOW CTOPOHBI, OH 00eCIieYnBaeT
MHCTPYMEHTAJIbHYIO 0a3y Ul M3Y4EeHHs BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C JpPYroil CTOpOHBI,
(dbopMHUpYeT JTOTHYeCcKOe U a0CTPAaKTHOE MBIIUICHHE 00YJaIOUINXCs Ha YPOBHE, HEOOXOAUMOM [T OCBOCHUS
nH(POPMATHUKH, 0OIIECTBO3HAHMS, HCTOPHH, CJIOBECHOCTH M APYTUX AUCHUIUIMH. B pamkax 1aHHOTO y4eOHOTO
Kypca oOydJarouifecs OBJIQJCBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas (popMyIupyer
CBOM JIOCTHKEHUS B MaTeMaTu4yeckoil popme.

VuebHbIil Kypc anreOpbl U Hayall MAaTEMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUIS YCIEIIHOTO
OBJIAJICHUS 3aKOHAMM (PU3MKHU, XUMUH, OMOJIOTUH, TOHUMaHUsI OCHOBHBIX TEH/IEHIIUH pa3BUTHSI SKOHOMUKH U
OOLIECTBEHHON >KM3HH, I03BOJSET OPHEHTUPOBATHCS B COBPEMEHHBIX LHU(POBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO UCIOJIb30BaTh UX Ui JajbHEiIIero ooOpa3oBaHus U B MOBCEIHEBHOM *U3HU. B TO
e BpeMsl OBJIaJieHHe aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMHU KOHCTPYKUHUSMHU anreOpbl U MAaTEMaTHUYECKOTO
aHaJlu3a pa3BUBaeT YMEHHME HAaXOJIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTUHHOCTb, JOKa3bIBaTh
YTBEP)KIACHHUSI C TOMOUIBI0 HMHAYKIMH M paccyXkJaTh JeAyKTUBHO, HCIIOJIb30BaTh 0000I1IeHNEe U
KOHKpEeTH3all1Io, abcTparupoBaHue U aHaJIOTHI0, GOPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHHE.

B xone uszydyenust yueOHOTO Kypca «Anredpa M Hayalla MaTeMaTHUYECKOIrO aHaIM3a» o0ydaromuecs
MOJYYar0T HOBBIH OIBIT PEHICHHs NMPHUKIAJHBIX 33734, CaMOCTOSTEIBHOTO MOCTPOCHUS MAaTEMAaTHYECKHX
MOJIeNiel peambHBIX CUTYallUi, WHTEPHPETALNH IIOJyYCHHBIX PEIICHUH, 3HAKOMATCS C HpUMEpaMu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B NMPHPOJE, HayKe M MCKYCCTBE, C BBIIAIOIIUMECS MaTeMaTHIECKUMHU
OTKPBITHSAMH U UX aBTOPAMHU.

VYu4eOHblil Kypc 00J1a1aeT 3HAYUTENbHBIM BOCIIMTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM pean3yeTcs Kak
yepe3 ydeOHBIM Marepuall, CrocoOCTBYIOUIUI (OPMUPOBAHMIO HAYYHOTO MHUPOBO33PEHHUS, TaK U 4Yepes
cnenupuKy y4eOHOH JeATENbHOCTH, TpeOyroleld MpOJODKUTENbHON KOHIIGHTpAllMM BHUMAaHUS,
CaMOCTOSITEIbHOCTH, aKKYPAaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYECHHBIN pe3yibTar.

B ocHoBe mMeToiuku oOy4yeHus anreOpe v HauajgaM MaTeMaTH4YeCKOrO aHAIU3Aa JICKUT AEATETbHOCTHBIN
MPUHIIMI 00yUEHUSI.

B CTPYKTYpPC y‘Ie6HOFO Kypca ((AJIF€6p8. 1 HavalJla MaTCMAaTUYCCKOTO aHAJIM3a» BbIJACICHBI CIICAYIOIIUC
COACPIKATCIIbHO-MCTO AUICCKUC JIMHHUU! «Yucna u BBIYMCIICHUA), «qDYHKI_[I/II/I u Fpa(bI/IKI/I», ((ypaBHeHI/IH n
HCPABCHCTBAY, «Hauana wmaremMaTudeckoro aHaJIku3ay», «MHOXecTBa M JIOTHKa». Bce OCHOBHBIE
COACPKATCIbHO-MCTOAUYCCKUC JIMHUU U3YHAOTCA HA IIPOTSKCHUU IBYX JICT O6y‘~ICHI/I$I Ha YPOBHEC CPCAHCTO
O6H_ICFO O6pa3OBaHI/I$I, C€CTCCTBCHHO NOIOJIHAA APyl Apyra M IMOCTCIICHHO HACHIMIAACH HOBBIMU TEMaMU U
pasaciiaMu. I[aHHBIfI y‘Ie6HBII>'I KypC SABJISICTCA UHTCT'PATUBHBIM, IIOCKOJIBKY O6T>CI[I/IHSIGT B cele COZCPIKaHUC
HCCKOJBKHUX MATCMATHUYCCKUX NUCHUIIINH, TAKHX KaK aﬂre6pa, TPUTOHOMCTpPUS, MaTeMaTH4YeCKHUI aHaJIu3,
TEOpUA MHOXKCCTB, MAaTCMAaTUUYCCKAA JIOTHUKA U APYTHUC. Ilo MCPE TOT'O Kak 06yqa}omnec;1 OBJIAJICBAIOT BCE
Ooitee IMUPOKUM MATEMATHYCCKUM allllapaTOM, Y HUX MTOCIICAOBATCIILHO (1)OpMI/IpyeTC${ 1 COBCPUICHCTBYCTCA
YMCHHUE CTPOUTH MATEMATUYCCKYIO MO/JCIIb peanLHoﬁ CUTyalluu, NMPUMCHATH 3HAHHWA, NOJYYCHHBIC IIpU
HU3YUCHUU yqe6H0r0 Kypca, AJid pCIICHHA CaMOCTOSATCIBHO C(I)OpMyHHpOBaHHOﬁ MaTeMaTH4eCKOM 3aj1a4uu, a
34TCM UHTCPIPCTUPOBATH CBOM OTBET.

CogepxartenpHO-MeTOAMYECKAsT TUHUS «UHclIa U BEIYUCICHUSY 3aBepiiaeT GOpMUPOBAHNUE HABBIKOB
MCIOJIb30BaHUS ACHCTBUTEIBHBIX YHCEI, KOTOpOe ObLIIO HAUYaTO HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHMsL.
Ha ypoBHe cpemHero oomiero oOpaszoBaHus oco0oe BHHMaHUE yaelseTcss (HOPMHUPOBAHUIO HABBIKOB



paIMOHAIBHBIX BEIYMCICHUH, BKIIIOYAIONINX B ce0s1 MCTIOIB30BAaHUE PA3TMYHBIX (JOPM 3aIUCH YHCIIA, YMEHUE
ACJIaTh MMPUKUAKY, BBIIOJHATH HpI/I6HI/DKéHHBIe BBIYUCJICHUS, OLICHUBATH YN CJIOBBIC BBIPAXKCHU, pa6OTaTB C
MaTEMAaTHYCCKUMH KOHCTaHTaMU. 3HaKOMBIE OGy‘-IElIOH_II/IMCﬂ MHOXECTBa HaTypaJbHBIX, OEIbIX,
palluOHAJIbHBIX U I[€I>'ICTBI/ITGJIBHBIX YUCCJI AOIIOJHAOTCA MHOXKCCTBOM KOMIIJIICKCHBIX YHMCCII. B KaXXa0M M3
ATUX MHOXECTB PACCMaTPUBAIOTCS CBOWCTBEHHBIE €MY CIIel(UIECKUE 334y ¥ OTIEPALUU: JISTICHHE HAIIEIIO,
OTIEPHPOBAHUE OCTATKAMH HA MHOXXECTBE IEJNBIX YHCENI, OCOObIe CBOWMCTBA pAlMOHAIBHBIX H
HppauOHAJIbHBIX YHUCCII, apI/I(l)MeTI/I‘IGCKI/Ie OoIcpalru, a TAKKC U3BJICUCHUC KOPHI HaTypaHLHOﬁ CTCIICHU Ha
MHOKECTBE KOMIUIEKCHBIX Yrcell. biarogaps nocienoBaTebHOMY paCIIMPEHUIO KPYTa HCIIOIb3YEMbIX YHCEI
U 3HAKOMCTBY C BO3MOYKHOCTAMH HX T[PUMCHCHHUA I PCUHICHUA Pa3IMYHbIX 3ajayd Q)opMpreTcsl
MPEJCTAaBICHUE O €AMHCTBE MAaTEMaTHUKU KaK HayKd U €€ pOJIM B MOCTPOSHHH MOJEJEeH pealbHOro MHpa,
LIMPOKO MCIOJb3YIOTCA 0000IEHNE U KOHKPETU3ALUS.

Jluaus «YpaBHEHUS M HEPABEHCTBA» pean3yeTcsl Ha NPOTSLKEHWU BCEro OOydeHHUsl Ha YpOBHE
cpeaHero oOmero o0pa3oBaHMs, NOCKOJIBKY B KaxXIOM pasjene IIporpaMMel mpegycCMOTPEHO pelleHHe
COOTBETCTBYIOIIUX 3ajad. B pe3ynbraTte oOydaromuecs OBIAJEBAIOT PA3JIUYHBIMU METOJAMU PELICHHS
paloHaIbHBIX, HPPALMOHAIIBHBIX, TOKA3aTENbHBIX, JOTAPU(PMUUECKUX U TPUTOHOMETPUUYECKUX YPAaBHEHUH,
HEpPAaBEHCTB M CHUCTEM, a TakkKe 3aj1ad, cojepkaumux napaMerpsl. l[lodydeHHblEe YMEHHS LIHPOKO
MCIOJIb3YIOTCSI IPU UCCIIEI0BaHUU QYHKINN ¢ TOMOIIBIO TPOU3BOTHOM, IIPU PELLIEHUH MPUKIIAJAHbIX 33]1a4 U
3aJla4y Ha HaXo’KJIeHHuEe HauOOoJbIIMX M HaUMEHbIIMX 3HaueHuM (yHkuuu. [laHHas coneprkaTelbHas JTUHUS
BKJIIOUAeT B ce0sl Takke (OpMUPOBAHHE YMEHHI BBIMOJHATH pacdy€Thl 1Mo QopmynaM, IpeoOpazoBaHUs
paloHaIbHBIX, UPPAIIMOHATIBHBIX U TPUTOHOMETPHUUECKHUX BBIPAKEHUH, a TaKKe BhIPAXKEHHUM, COAepKaIIuX
creneHd W jorapudmsl. biaronaps u3ydeHuro anreOpandeckoro Marepuana MPOUCXOAUT JalbHeliee
pa3BUTHE aJITOPUTMUYECKOIO M aOCTPAKTHOTO MbIIUIEHUs oOOyyaromuxcs, (OpMHUPYIOTCS HAaBBIKH
JEeTyKTUBHBIX PAacCyKIEHUH, pabOThl C CHUMBOJBHBIMM (OPMaMH, HPEJCTABICHHUS 3aKOHOMEPHOCTEH H
3aBHCUMOCTEHl B BUJE PAaBEHCTB U HepaBeHCTB. Anredpa mnpemiaraer 3QQeKTHUBHbIE MHCTPYMEHTHI JIS
peleHus IPaKTUYEeCKUX M €CTECTBEHHO-HAYUHbIX 3a/1a4, HAIIAJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenpHo-mMeToanueckass JuUHUS «DyHKIUU W TpaQUKU» TECHO MEperieTaercs C APYruMU
JUHUSMHU y4eOHOTO Kypca, IOCKOJIbKY B KakOM-TO CMbICIE 3aJaéT MOCIIeI0BATEIbHOCTh H3yYCHHS
Matepuaina. 3yueHue cTerneHHoH, moka3areabHo!, Torapu(MHUIecKoi U TPUTOHOMETPUYECKUX QYHKIUHI, X
CBOMCTB M TpauKOB, UCIHOJb30BaHWE (DYHKIUN IJI pelieHus 3afad U3 JAPYruxX y4eOHBIX MPEeIMETOB U
peaIbHOM JKM3HM TECHO CBS3aHO KaK C MaTEeMaTWYECKUM aHalM30M, TaK U C PEHICHHEM YypaBHEHUU U
HepaBeHCTB. [Ipu 3Tom OGomblioe BHUMaHuE yxaemnseTcss (JOPMHPOBAHHIO YMEHHS BBIpaxarb (opMyliaMu
3aBUCHUMOCTHU MEXK]Iy pPa3IU4YHBIMU BEJIMYMHAMU, UCCIIEI0BATh NOMyYeHHbIE (DYHKIIUU, CTPOUTH UX Tpa(UKH.
Martepuain 3Toii cofiepaTelIbHOM JIMHUY HalleJIeH Ha Pa3BUTUE YMEHUN 1 HABBIKOB, TIO3BOJISIOLINX BBIPAXKATh
3aBUCHMOCTH MEXJIy BEIMYMHAMHU B pa3Nu4yHON (popme: aHAIUTUYECKOM, rpaduueckoit u cioBecHoil. Ero
U3Y4YEeHHUE CIOCOOCTBYET PA3BUTHUIO AITOPUTMHUYECKOTO MBIIUICHUS, CIOCOOHOCTH K OO0OOIIEHUI0 U
KOHKPETHU3alluH, UCIIOJIb30BAHUIO aHATIOTHil.

CO,[[ep)KaTeJ'ILHaH muHus «Hadajna maTemMaTHYeCcKOTro aHajlu3ay I103BOJISIET CYHIECTBCHHO pacCHIUPUTb
KpYI' KaKk MaTCMaTUYCCKUX, TaK U IIPUKIIAIHBIX 3a/1a4, JOCTYIIHBIX O6y‘{aIOH_II/IMCH, TaK KaK y HUX ITOSBJIACTCA
BO3MOKHOCTb CTPOUTH Fpa(l)I/IKI/I CJIOXKHBIX q)YHKHI/Iﬁ, ONPpCHACIIATh UX HanOOJIbIINE U HAMMCHBIIIHE 3HA4YCHHA,
BBIUYUCIIATh IJIOIIAIH (1)I/Il"yp U 00BEMBI TCJI, HAaXOOUTb CKOPOCTH MU YCKOPCHHUSA IIPOLECCCOB. Z[aHHaH
CoJCprKaTClibHAA JINHUSA OTKPBIBACT HOBBIC BO3MOKHOCTU ITOCTPOCHUA MATEMATUICCKUX Moaesen PCaIbHBIX
CI/ITyaI_II/Iﬁ, MO3BOJIACT HAXOAWUTHb HAWITyUIICC pPCHICHHUEC B IMPUKIAAHBIX, B TOM YHUCIC COLUAJIBHO-
OKOHOMHYCCKHUX, 3aJadax. 3HAaKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHajn3a CHOCO6CTBy€T Pa3BUTHUIO
a6CTpaKTHOFO, (I)OpMaJIBHO-HOI‘I/I‘-ICCKOTO " KPpCATHUBHOT'O MBIIIJICHU, (I)OpMHpOBaHI/IIO YMGHI/Iﬁ paciio3HaBaTb
MMPOsBJICHUS 3aKOHOB MATCMATUKH B HAYKE, TCXHHUKEC U UCKYCCTBC. O6yqa101unec51 Y3HAKOT O BBIAAIOMIUXCA
pe3yibTaTax, MOJYYCHHBIX B XOJAC PA3BUTHUA MATCMATUKN KaK HAYKHU, U 00 ux aBTOpax.



ConepxaTenpHO-MeTOAMYEeCKast TMHUS «MHOXKECTBA U JIOTUKA» BKIIIOYAET B CE0S AJIEMEHTHI TEOPUHU
MHOYECTB U MaTEMaTUYECKOM JIOTUKH. TeOpEeTUKO-MHOKECTBEHHBIE ITPEACTABICHUS IIPOHU3BIBAIOT BECH KYPC
IIKOJBHOM MaTeMaTHKH W TpEeAarailoT HanOojee YHUBEPCAIbHBIM S3bIK, OObEIUHSIONINI BCE pPa3eibl
MAaTE€MATHUKU U €€ IPUIOKEHUM, OHU CBA3BIBAIOT Pa3HbIE MATEMATUUYECKHUE NUCUUILINHBI U UX IIPUIIOKEHUS B
enuHoe nenoe. [1oaToMy Ba)XHO JaTh BO3MOKHOCTh 00y4aromeMycs IMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN
SI3bIK COBPEMEHHOM MAaTEMaTUKHM M HCIIOJIb30BAaTh €ro Ul BBIPAKEHHSI CBOMX MBICIEH. [IpyrMM Ba)KHBIM
IIPU3HAKOM MATEMaTUKU KaK HayKHd CJEIyeT IpU3HAaTh CBOWCTBEHHYIO €H CTpOrocTb OOOCHOBAaHUN U
CIIEZIOBAHUE ONPENCIEHHBIM IpaBWIaM IIOCTPOCHUS JOKA3aTeNbCTB. 3HAKOMCTBO C JJIEMEHTaMH
MaTeMaTHYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOIO MBIIIJIEHHUS] 00Y4arOIUXCsl, MO3BOISET UM
CTPOHTH CBOU PACCYKJICHHS Ha OCHOBE JIOTHYECKUX MPaBUII, (GOPMUPYET HABBIKH KPUTUIECKOTO MBIIIIJICHHUS.

B yuebHOM Kypce «Anrebpa M Hayajia MaTEeMaTUYECKOTO aHalu3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJIEIMPOBAHUS, KOTOpPblE€ IPHU3BaHbl CIIOCOOCTBOBAaTh (POPMHPOBAHHIO HABBIKOB
MMOCTPOCHUS MOJICTIEH PEATbHBIX CUTYaIlMi, UCCIEA0BaHUs 3TUX MOJIEIEH ¢ MOMONIBIO anmnapara ajareopbl 1
MaTeMaTHYECKOIr0 aHAJIN3a, MHTEPIIPETALMY OJYyYEHHBIX pe3ysbTaToB. Takue 3a/1aHusl BIUIETEHbI B KaXKbIN
U3 pa3zesioB MPOrpaMMbl, TOCKOJBKY BECh MaTepuall y4eOHOIro Kypca IIHUPOKO HCIOIb3YeTCs JUIsl pelIeHUs
NpUKIAIHBIX 3amad. [lpum  pelieHuM peanabHBIX MPAKTUYECKUX 337ad  oOydaroluecss pPa3BUBAIOT
HaOJII0IaTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh AHAJIOTHIO,
00001maTh M KOHKPETU3UpOBaTh IMpolieMy. JlesTenbHOCTs 1O (OPMHPOBAHHMIO HABBIKOB pELICHUS
MPUKJIAIHBIX 3a]a4 OpraHu3yercs B MpOIECCe M3YYEHHs BCeX TeM y4eOHOTo Kypca «AnreOpa M Hauana
MaTeMaTHYECKOrO aHAIHU3a.

Ha n3yuenue yaeOHOrO Kypca «Anredpa u Hadajga MaTeMaTUYECKOTO aHalln3a» OTBOJAUTCS 272 Jaca: B
10 ximacce — 136 gacoB (4 gaca B Henenio), B 11 kimacce — 136 yacoB (4 yaca B HEJICIIO).

COJEPKAHUE OBYYEHUA

10 KIIACC

Yuciia 1 BBIYUCICHUSA

Pannonanbupie uyncna. OOBIKHOBEHHBIE M JECATUYHBIE JIpOOM, MPOLEHTHI, OECKOHEUYHbIE
nepuoauueckue 1podu. Ilpumenenue apoOeit U IPOIEHTOB [T PEHICHUs MPUKIIAJAHBIX 3a/1a4 U3 Pa3IMYHbIX
oTpacJeil 3HaHUuM U peabHON KU3HHU.

JleiicTButenpHble yKcna. PanuroHanbHble W UppalMOHATIbHBIC YHCTA. ApU(PMETHUECKUE OTepaluu ¢
NEUCTBUTENBHBIMU YHCIaMU. MoOJynb JEeHCTBUTENBHOTO uMciaa W ero cBoiictBa. [IpubmmkénHbie

BBIYUCIICHU, IIpaBUJIa OKPYIJICHUS, IPUKUJKA U OLICHKA PE3yJibTaTa BBIYHCIICHHH.

Cremnens ¢ HeabIM IokazareneM. buHom Herotona. Mcnonab3oBaHue HOAXOISIICH q)OpMBI 3alnucu
JIEMCTBUTEIBHBIX YUCEIT IJIS peliCHUA NPAKTUYCCKUX 3ada4 U IIPECACTABIICHUS JaHHBIX.

ApupmeTruecknii KOpeHb HaTypalbHOM CTENIEHH U €To CBOMCTBA.
Crenens ¢ pallMOHAIBHBIM [T0KA3aTEIEM U €€ CBOWCTBA, CTENEHD C JEHCTBUTEIbHBIM MTOKA3aTENIEM.

Jlorapugm uyucna. Coiicta jgorapudma. JlecaTHUHbIE U HaTYpaJIbHbIE JTOTapU(MBI.



CuHyc, KOCUHYC, TAaHT'€HC, KOTAHI'€HC YMCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOIO apryMeHTa.

YPaBHeHI/IH N HEPaBCHCTBA

ToxnecTBa M TOXKIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHUs. PaBHOCUIIbHbBIE
YPaBHEHUS U YpPaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellIeHHe HEPAaBEHCTBA.

OcHOBHBIE MCTOABI PCHICHW A LCIIbIX U I[p06HO-paLII/IOHaJII)HI>IX ypaBHeHI/Iﬁ 1 HCPABCHCTB. MHoro4ieHbl
OT OJHOM MepeMeHHOH. [[eneHne MHOTrOWIeHa Ha MHOrOwWwieH ¢ octaTkoM. Teopema bezy. MHorowieHsl ¢
uensiMu ko3 punnentamu. Teopema Buera.

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHUM, COIEPIKAIINX CTENIEHU U KOPHH.

WppatmonansHbie ypaBHeHN. OCHOBHBIE METO/Ibl PELIEHUS UPPALIMOHATIBHBIX YPABHEHHI.
IToxa3aTensHEBIE YpaBHCHMU. OcHOBHBIE MCTOABI pCHICHUA TOKAa3aTCJIbHBIX ypaBHeHI/IfI.
[IpeoGpa3oBanue BbIpaKEHUH, COIEepKALIUX JOrapru(MBbI.

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI pEIIeHUs Jorapu(PMUUECKUX YpaBHEHUH.

OcHoBHblE TpUrOoHOMeTpuYeckue Qopmysbl. [IpeoOpa3oBaHne TPUTOHOMETPUUECKUX BBIPAKEHUH.
Pemienne TpuroHOMETpUYECKUX YpaBHEHUH.

Pemienue cucrem JIMHEMHBIX ypaBHEHHMI. MaTpuiia cuCcTeMbl JTUHEUHBIX ypaBHEHUM. OmnpenennTelb
MATpUIbl 2X2, €ro TIeOMETPUYECKHMH CMBICI M CBOWMCTBA, BBIYMCICHHE €ro 3HAYEHUs, NPUMEHEHUE
OTIpENeNIUTENs JUIsl PElICHUs] CUCTEMbl JIMHEWHBIX ypaBHEHUH. PellleHne mMpuKIagHBIX 3a/1ad C MOMOUIBIO
CHUCTEMBbl JIMHEMHBIX ypaBHEHHU. VccienoBaHue TMOCTPOEHHOM MOJEIM C MOMOUIBIO MaTpHIll H
OTpeICIUTENEH.

[TocTpoenne mareMaTnyeckKux MOJENEH peaqbHOW CUTYallud C MOMOIIBIO YPaBHEHHH M HEPAaBEHCTB.
[IpumeHeHue ypaBHEHUI U HEPABEHCTB K PEILICHUIO0 MATEMAaTUYECKUX 3a]1a4 U 3aa4 U3 pa3IndHbIX o0nacTel
HAyKH U peaIbHOM JKU3HHU.

DyHKUUH U ITPapUKU

Oynkuus, cnocooOsl 3a1anus pynkuun. Bzaumuao oopatasie hynkiunu. Komnosuiwms Qynkiuit. ['paduk
byHKIHMH. DieMeHTapHbIe mpeoOpa3oBaHus rpaduKoB GyHKIIHA.

OO6nacte onpeneneHus W MHOXecTBO 3HadeHud ¢yHkuumu. Hynu ¢ynkuuun.  I[Ipomexyrku
3HaKONOCTOSIHCTBA. YETHBIE U HeuéTHbIe pyHKuMHU. [lepuoanueckue Gynkuuu. I[IpomesxyTku MOHOTOHHOCTH
¢byHkumu. MakcuMyMbl M MHUHHMYMBI QyHKIUM. HanGonbliee n HaumMmeHblllee 3Ha4eHUs (YHKIMU Ha
IIPOMEXKYTKE.

JIuneltHas, KBapaTHUHas U APOOHO-TMHEHHas QyHKIMU. DJIeMEHTapHOE UCCIIE0BAHUE U TIOCTPOCHUE
UX IrpauKoB.

CreneHHast (yHKIUS C HaTypalbHBIM M IENbIM MOKa3areneM. E€ cBoiictBa u rpaduk. CoiicTBa u
rpaduK KOpHS N-0i CTeNeH! Kak PYHKIIMHM 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeNIeM.



[TokazatenpHast u Jorapudmudeckas (QyHKIHH, UX CBOWCTBA M Tpaduku. Vcrnomp3oBanue rpadukoB
(byHKIUH U1 perieHus] ypaBHEHHIA.

Tpuronomerpuveckass OKPY)KHOCTb, ONpPEICICHHE TPUTOHOMETPHUUECKUX (QYHKIUI YHCIOBOTO
apryMeHra.

OyHKIMOHANBHBIE 3aBHUCUMOCTH B pEalbHBIX IMpoIeccax W SABICHUAX. [ paduku peambHBIX
3aBUCUMOCTEM.

Hauana MmaTeMaTHYeCKOI0 aHAJIH3A

[TocnenoBarenbHOCTH, CIOCOOBI 3aaHUs TIOC/IEIOBATEILHOCTEH. MeTo 1 MaTeMaTuueCKOW WHIYKIINH.
MOHOTOHHBIC n OFpaHquHHBIe ITIOCJICIOBATCIIBHOCTH. I/ICTOpI/ISI BO3HHUKHOBCHUSA MATCMATHYCCKOI'O aHAJIN3a
Kak aHaian3a OECKOHEYHO MaJIbIX.

Apudmerndueckass W TeOMETpUYECKas Mporpeccuu. BecKoHeYHO YOBIBaMOMmIas TeOMETpUYCCKas
nporpeccusi. Cymma  OeckOHEYHO  yOBIBAaIOIIEH TeoMeTpuueckor mporpeccur. JIMHEHHBIA U
AKCTIOHEHIMANBHBIN pocT. Uucmo e. dopmyna CIIOKHBIX TPOIEHTOB. VCHOIBh30BaHWE TPOTPECCHH LIS
pEIIeHUs pealTbHBIX 3aj1adu MPHUKIIATHOTO XapaKTepa.

HenpepriBHble pyHKIIMN 1 uX cBoicTBa. Touku paspbiBa. ACUMOTOTH rpagukoB (yHkiuii. CBoiicTBa
(GyHKIMI HENpepbIBHBIX Ha OTpe3ke. MeTo1 MHTepBajioB Ui pelieHus: HepaBeHCTB. [IpuMeHeHne cBOCTB
HEeNpephIBHBIX (PYHKIUHN A peleHus 3a1au.

[lepBass u BTOpas mpousBoAHbIe (yHKIMU. OmnpenercHue, reOMETPUUCCKUN U (PU3UYECKUN CMBICT
MIPOM3BOTHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (DyHKIIHH.

[IponsBoanbie sremeHTapHBIX (yHKIMA. [Ipow3BomHAs CyMMBI, TpPOM3BEACHUS, YACTHOTO H
KOMIO3HUITUU (DYHKITUH.

MHuo:kecTBa M JIOTHKA

MHO3K€eCTBO, Onepaluy HaJl MHOKECTBAMU U UX CBoMCTBa. Jnarpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO armapara JJisi ONKUCaHusl PeabHBIX MPOIIECCOB U SIBJICHUMN, IPU PELICHUH 33134
U3 IpYTUX y4eOHBIX MPEIMETOB.

OnpeneneHI/Ie, TCOpECMaA, CBOMCTBO MaTeMaTHYECKOI'O 06I>eKTa, CICACTBHUEC, O0Ka3aTcCJIbCTBO,
PaBHOCHUJIBHBIC YPABHCHUS.

11 KJIACC
Yuciaa v BLIYUCJIECHUSA

HatypanbHble u nenslie yncia. [[ppumeHenne npu3HakoB JETUMOCTH LEIbIX YHCeN, HanOOIbIINM 00Imuit
nemurens (nanee — HOJl) n Haumensliee oouiee kpatHoe (nanee — HOK), ocTaTkoB o Moaysiro, anropurma
EBkimza ai1st pemeHus 3a/1a4 B LEJIbIX YnCIIax.

Kommuiekchble uncia. Anrebpanyeckast ¥ TPUTOHOMETpHUEcKasi (POPMBbI 3aIIUCH KOMILJIEKCHOTO YHCIIa.
Apudmernueckue omepanud C KOMIUIEKCHBIMH uuciaaMu. M300pakeHHMEe KOMIUJIEKCHBIX 4YHCENT Ha
KoopauHaTHOH mockoctu. @opmyna Myaspa. KopHu n-oii crenenu u3 KoMIiekcHoro yucia. Ilpumenenue
KOMIUIEKCHBIX YUCEN JUIsl perieHust pU3NYeCKUX U reOMeTPUUECKUX 3a1au.



YPaBHeHI/IH N HEPABCHCTBaA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ N HCPABCHCTB. PaBHOCHIBHBIE CUCTEMBI H CHUCTCMBbI-CJICACTBHUA.
PaBHOCHIIBHBIE HEpABEHCTBA.

OT00p KOpHEW TPUTOHOMETPHUYECKUX YPAaBHEHHH C MOMOIIBIO TPUTOHOMETPHUYECKOH OKPYKHOCTH.
Pemrenne TpuroHoMeTpU4ECKUX HEPABEHCTB.

OcHoBHEIC MCTOABI PCIICHUS TOKA3aTCIbHbBIX U JIOFapI/I(bMI/I‘IeCKI/IX HCPAaBCHCTB.
OcHoBHEIC MCTOAbI PCHICHUS UPpAalMOHAJIbHBIX HCPABCHCTB.

OcCHOBHBIE METO/bl PELIEHUSI CHUCTEM U COBOKYIHOCTEH palMOHAIbHBIX, HpPpallMOHAIbHBIX,
MOKa3aTeIbHbIX U JOrapu(PMUUECKUX YpaBHEHUH.

YPaBHCHI/Iﬂ, HEPAaBCHCTBA N CUCTCMbI C IapaMCTpaMu.

[IpuMeHeHne ypaBHEHUM, CHCTEM M HEPABEHCTB K PELICHUIO MAaTeMATHYECKMX 3a/1ad M 3aj1ad W3
pa3IMYHbIX 00JaCTe HAYKH U peasIbHOM JKU3HU, MHTEPIIPETALINS [TOJTyY€HHBIX PE3yIbTaTOB.

DyHKIUHN U TPaQUKH

I'paduk komnozunuu ¢pynkuuii. ['eomerpuueckue oOpas3sl ypaBHEHUN U HEPABEHCTB HA KOOPIUHATHON
IIJIOCKOCTH.

Tpuronomerpuueckue QyHKIIUN, UX CBOMCTBA U TPapUKH.

I'padmyeckue meTonbl penieHus] ypaBHEHH U HepaBeHCTB. ['paduyeckue MeTobl penieHus 3ajad ¢
napaMmeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIUN [UIsI KCCIEIOBAaHUS IPOLECCOB U 3aBUCHUMOCTEH, KOTOpbBIE
BO3ZHUKAIOT MPU PEUICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U PEATLHOM KU3HU.

Hauaja maTeMaTHYeCcKOIro aHaJu3a

HpI/IMeHCHI/Ie HpOH3BOI[HOI>i K UCCIICA0OBAaHNIO (I)YHKLII/Iﬁ Ha MOHOTOHHOCTb U S5KCTPCMYMBI. Haxoxnenue
HauOOBIIEr0 U HaUMEHBIIETO 3HAYEHU N HerepLIBHOﬁ q)YHKI_II/II/I Ha OTPEC3KE.

[IpumeHeHre TPOM3BOJHON MJISi HAXOXKACHUS HAMIIYUIIEro pElIeHHUs B MPUKIAAHBIX 3a7adyax, AJs
oTpeieNieHus] CKOPOCTH U YCKOPEHHS Mpoliecca, 3aJaHHOTo (popMynoi wiu rpaduxkoM.

IlepBooOpa3Has, OCHOBHOE CBOICTBO mNepBooOpa3HbIX. IlepBooOpa3Hble 37I€MEHTapHBIX (YHKIUH.
ITpaBuna Hax0XI€HUS IEPBOOOPA3HBIX.

WNuterpan. ['eomerpudeckuii cMbICT HHTETpalia. Beruucienue onpenenéHHoro nHTerpaia no Gopmyse
Herorona-JleitOauua.

HpI/IMeHCHI/IC HUHTCrpajia s HaXOKIACHU A ILIOIIAJEH TIJIOCKUX (bl/ll“yp 1 00bEMOB rCOMETPHUUCCKUX TCII.

[Tpumeps! pemienuit augdepeHanbHbIX ypaBHEHUH. MaTemaTndeckoe MOJETUPOBaHHE PeabHbIX
IIPOIIECCOB C MOMOIIBIO AU depeHInanbHbIX YpaBHEHUH.



IUDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA «AJIT'EBPA W HAYAJIA
MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHbIM VYPOBEHbL) HA VYPOBHE CPEJHEI'O
OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaaHCcKOro BOCIIMTAHMSA:

c(OPMUPOBAHHOCTh I'PAKJAHCKOM MO3ULIMU 00YyYaroIerocss Kak akTHBHOTO U OTBETCTBEHHOI'O WJIEHA
poccuiickoro oOmiecTBa, IMPeACTaBICHHE O MAaTeMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SIBICHHUH, NpOLEAYyp TIpaxJaHCKOro oOmiecTBa (BBIOOpBI, ONPOCHI M JPYroe), yMEHue
B3aMMO/ICHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUU € UX (YHKIMSIMHU U Ha3HAUEHUEM;

2) NaTPHOTHYECKOT0 BOCTIMTAHMSI:

c(OpPMUPOBAHHOCTh POCCUNCKOMN TPakIaHCKOIM MJICHTUYHOCTH, YBAXKEHUS K POILJIOMY M HACTOSILIEMY
POCCUICKON MaTEMaTUKH, [IECHHOCTHOE OTHOIIEHHE K JJOCTUKEHUSIM POCCUNCKIX MAaTEMAaTUKOB U POCCHUCKOMN
MaTEeMaTU4YECKOM INKOJbI, MCIOJB30BaHME 3TUX JOCTH)KEHUH B JPYrMX HayKaX, TEXHOJOTHsX, cdepax
HYKOHOMHKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

0CO3HAHHE TyXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapoa, chOpMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS,
ATHYECKOTO TIOBEJICHUSI, CBS3aHHOTO C MPAKTUYECKUM TPUMEHEHUEM JOCTH)KEHUH HAYKU M JCATEIEHOCTHIO
yu€HOT0, 0CO3HAHKE JITYHOTO BKJIAJ[a B IOCTPOCHHUE YCTOWYHBOTO OYIyIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHHUS:

OCTETUYCCKOC OTHOHMICHUEC K MUPY, BKIIIOYas 3CTCTUKY MAaTCMAaTUYCCKUX 3aKOHOMCpHOCTeI71, 06TJCKTOB,
3aj1a4, pemeHI/Iﬁ, paccymz[eHHﬁ, BOCIIPHUUMYHUBOCTE K MATCMATHYCCKHUM AaCIICKTaM pPAa3JIMYHbIX BHIOB
HCKYCCTBA,

5) pu3HuecKoOro BOCIIUTAHUS:

C(OPMHUPOBAHHOCTh YMEHHS NPUMEHSATh MaTeMaTHYeCKHUe 3HaHMs B MHTEpecax 370pOBOro U
Oe3omacHOro o0Opasza KHM3HHM, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3[0pOBbIO (3/I0pOBOE TMHUTAHHE,
cOaNaHCUPOBAHHBIN PEXHUM 3aHATHH U OTAbIXA, peryisipHas (usnyeckas aKTUBHOCTB), (u3MuyecKoe
COBEPLICHCTBOBAHNE IIPH 3aHIATHUAX CIIOPTUBHO-030POBUTEIBHON EATENBHOCTBIO;

6) TPya10BOr0 BOCIIMTAHHUSI:

TOTOBHOCTb K TpyAy, OCO3HAHUC LICHHOCTU pr,Z[OJ'IIO6I/I$I, HHTCPCC K PpPa3jInIHbIM C(I)CpaM
HpO(I)CCCI/IOHaJIBHOI\/II ACATCIIBHOCTH, CBA3AaHHBIM C MaTEeMaTUKOU U €€ MPUIIOKCHUAMHU, YMCHHUEC COBCPUIATH
OCO3HAHHBIN BBI60p 6y,Zly1].IGI71 HpO(peCCI/II/I " peajin30BbIBATH COOCTBEHHBIC JKM3HCHHbBIE IJIaHbl, TOTOBHOCTH U
CIIOCOOHOCTh K MAaTEeMaTUICCKOMY O6pa3OBaHI/IIO n CaMOO6paBOBaHI/IIO Ha TMPOTAKCHUN BCeit KH3HHU,
TFOTOBHOCTH K dKTUBHOMY Y4aCTUIO B PCUHICHUHN TPAKTUYCCKUX 3adav MaTeMaTH4eCKOM HAITPpaBJICHHOCTH;



7) IKOJIOrHYeCKOr0 BOCIIMTAHMS:

C(bOpMI/IpOBaHHOCTB 9KOJIOTHUECKOMN KYyJIbTYpbl, INOHUMAHHUC BJIMAHHA COLMUAJIBHO-O9KOHOMHWYCCKUX
MPOIIECCOB HAa COCTOSIHWE TPUPOJHOM W COLMAIBHOW CpeIbl, OCO3HAHME TIJI0OATBHOTO XapakTepa
SKOJIOTHYCCKHUX HpO6JI€M, OpuCHTAalUWsA HAa IMPUMCHCHHUEC MATCMATUUYCCKUX 3HAHUU IJI1 pCUICHHA 3a1a4 B
00JacTH OKPYKAIOMICH Cpellbl, TIAHUPOBAHUE IMMOCTYIIKOB W OLEHKH WX BO3MOXKHBIX ITOCJICICTBUHN s
OKPYKarOLIEH CPEeJIbl;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAYKH M
OOLIECTBEHHON MPAaKTUKH, MOHUMAaHUE MaTeMaTHYEeCKONW HAyKHh KakK c(epbl YelIOBEUECKOH /eATEIbHOCTH,
9TanoB €€ pa3BUTHS W 3HAYMMOCTH JUIsl Pa3BUTUS LUBWIM3ALUM, OBJIAJICHHE S3BIKOM MaTeMaTUKH U

MaTeMaTHUUEeCKOM KyJ'II:TypOfI Kak Cp€ACTBOM IIO3HAHHA MHpPA, T'OTOBHOCTH OCYHICCTBJIATH IMPOCKTHYIO MU
HCCIICA0BATCIbCKYIO ACATCIIBHOCTE MHANBUAYAJIbHO U B TPYIIIIC.

METANPEIAMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBHS

ba3oBrble 1ornyeckue 1eCTBUSA:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKUM MAaTEeMAaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHOIICHUH MEXAy MOHITUSIMHU, (HOPMYIHUPOBATH OMpPENEICHUs MOHATHH, YCTaHABIUBATh CYLICCTBEHHBIH

IMPpU3HAK KJ'IaCCI/I(l)I/IKaI_II/II/I, OCHOBAaHUA J1JIA O606H.[€HI/I$I " CPaBHCHUA, KPUTCPHUU ITPOBOJUMOI'O aHaJIM3a,

BOCIIPUHUMATh, (POPMYIHPOBATH U MPEOOPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPHULIATEIbHBIE,
€IMHUYHbBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BbIABJIATD MATCMATHYCCKHC 3dKOHOMCPHOCTH, B3aUMOCBA3HW W IIPOTHBOPCYUHA B q)aKTaX, JaHHBbIX,
Ha6J'IIOI[CHI/ISIX " YTBCPIKACHUAX, IpCJIaraTb KpUTCPHUU AT BbIABJICHUA 3aKOHOMepHOCT€I7I n HpOTHBOpG‘IHﬁ;

ACJIaThb BBIBO/JIbI C UCIIOJIb30BAHNEM 3dKOHOB JIOTUKH, JCAYKTUBHBIX U UHAYKTUBHBIX YMOSaKqueHHﬁ,
yMOSaKJHO‘IeHI/II‘/'I 110 aHAJIOT'MH,

NpoOBOAUTE CAMOCTOSTCIBHO AO0Ka3aTCJIbCTBA MATEMATUYCCKUX YTBep)KI[eHI/Iﬁ (HpHMHe n oT
HpOTI/IBHOFO), BBICTpANBATh APryMCHTALIUIO, IPUBOJAUTHL IMPUMCPBI H KOHTPIIPHUMCEPHIL, 000CHOBBIBATH

COOCTBEHHBIC CYXKACHUA U BBIBOBI,

BBIOMPATH cIoco0 pemieHus yueOHoM 3a/1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB PElLIeHHUs], BEIOUPATh
HaunboJiee MOAXOAIUN ¢ YYETOM CAMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHEB).

Ba3oBble uccienoBare/LCcKHe AeliCTBUA:



MCTOJB30BaTh BOMPOCH KaK HCCIIEAOBATENLCKUN MHCTPYMEHT MO3HAHUA, (POPMYIHUPOBATH BOMPOCHI,
¢buKcHpyoIue MpoTUBOpeUne, mpodiaeMy, yCTaHaBIMBAaTh MCKOMOE M JaHHOE, (POPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MTO3UIIMIO, MHEHUE;

IIPOBOJUTH CAaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIEAOBAaHUE I10 YCTAHOBIICHHUIO
0COOEHHOCTE MaTeMaTH4ecKoro oOOBEeKTa, SBJICHHS, NPOIECCa, BBIABICHUIO 3aBHUCHMOCTEH MEXIY

00BEKTaMU, SIBJICHUSIMH, TTPOIICCCAMH,

CaMOCTOSTEIBHO (POPMYIIMPOBATH 0OOOIIEHHS U BBIBOJIBI TI0 PE3yIbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCIIEIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJyYSHHBIX PE3YIIHTATOB, BEIBOJIOB U 000OIIIECHHIA;

IIPOTHO3UPOBATH BO3MOKHOC PAa3BUTHUEC NPOLECCCA, a TAKIKC BbIIBUTATh NPCAINOJIOKCHUA O €0 pa3BUTUU
B HOBBIX YCJIOBHUAX.

Pa6ora ¢ undpopmanmueii:

BBIABJISITh JIeOUIUTHI MHPOPMALIMH, JAaHHBIX, HEOOXOJAUMBIX JIJII OTBETa HAa BOMPOC M YISl PEIICHUS
3aJa4n;

BBIOMpATh MH(POPMAIMIO U3 MCTOYHHKOB PA3JIMYHBIX TUIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATH U
MHTEPIPETUPOBATH HHPOPMAIIUIO Pa3INYHBIX BUJIOB U (hOPM NpeAcTaBICHUS;

CTPYKTYpPUpOBaTh HWH(OpMAIUIo, TMPEACTaBIATh €€ B pa3au4HbIX (Gopmax, WIITIOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMH 10 CAMOCTOATENBHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

KomMMyHMKaTHBHbIE YHUBEpPCAJbHbIE y4eOHble 1eiCTBUSA

Oo0uenne:

BOCIIPUHUMATH U (POPMYIUPOBATH CYKJIEHUS B COOTBETCTBUH C YCIOBHUSIMU U LIENIIMU OOLIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
XOJy pelleHus 3aa4i, KOMMEHTHPOBATh MOJTYYCHHbBIN PEe3yNbTarT;

B X0Jie¢ OOCYKIEHUSI 3aJlaBaTh BOIMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl, MPOOJIEMBI, perraeMoin
3aJlauM, BHICKA3bIBATh UJICU, HAIIEICHHbIEC HA MOMCK PELICHUS, COMIOCTABIATh CBOU CYKICHHS C CYXKJICHUSIMU
JIPYrUX YYacTHHUKOB Juajnora, OOHapyKHBaThb pa3liMyMe M CXOJCTBO TMO3ULIMH, B KOPPEKTHOU (dopme

(l)OpMyJ'II/IpOBaTB pa3Horiacusi, CBOU BO3PaKCHUS,

IIPEJICTABIIATh PE3YJAbTaThl PEIIEHUS 3a7auH, SKCIIEPUMEHTA, UCCIIEJOBAHUS, TPOEKTA, CAMOCTOATEIBHO
BbIOMpPATh (hopMaT BBICTYIUIEHUS C YUETOM 3aJa4 MPe3eHTallud U OCOOEHHOCTEN ayIuTOPHUH.

PeryisitTuBHbIe yHHBepcaJIbHbIe y4eOHbIe NelicTBUS

Camoopranmn3anus:



COCTaBIIATh IUIAH, aJTOPUTM PEIICHUS 3a/1a4d, BBIOMPATH CIOCOO PEHICHUS C y4ETOM HMEIOIIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BApPUAHTHI PEIICHUN C
y4€TOM HOBOUM MH(POpPMAITUH.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

BIIQJICTh HABBIKAMH TI03HABATEIBHOW pe(ICKCHMH KaK OCO3HAHUS COBEpIIACMBIX JICUCTBUUA U
MBICJIUTEIbHBIX IIPOLIECCOB, UX PE3YNILTATOB, BJIAJIETh CII0CO0AMU CAaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoLiecca U
pe3ynbTaTa peleHuss MaTeMaTHIeCKOH 3a1a4u;

npeABUACTL TPYAHOCTU, KOTOPLIC MOTYT BO3HUKHYTH IIPU PCIICHHUU 3aJladl, BHOCUTH KOPPCKTHUBLI B
JCATCIBbHOCTh HA OCHOBE HOBBIX O6CTO$ITGJ'II>CTB, JaHHBbIX, HaI\/’IJICHHBIX OHII/I60K, BBISIBJICHHBIX TPYHHOCTGI\/'I;

OLICHMBATh COOTBETCTBHE pe3yjibTaTa LEIU U YCIOBUSAM, OOBACHATH NPUUYMHBI JTOCTHXKEHUS WU
HEJOCTUKEHUSI pe3yJIbTaTOB JAEATEIbHOCTH, HAXOIUTh OLINOKY, 1aBaTh OLEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHMMATh M WCIOJIB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIAMBHIYAJIHLHOW paOOTHI NPH pEIICHUN
y4eOHBIX 3aja4, MPHHUMATH IeJIb COBMECTHOW JIEATEIbHOCTH, TUIAHUPOBATH OPTaHHM3AIMI0 COBMECTHOM
paboTHI, pacnpeAenaTh BUIbI padoOT, JOTOBAapPUBATHCS, OOCYKIATh MPOIECC M PE3yIbTaT paboThl, 0000IIaTh
MHEHHUS HECKOJIBKHX JTIOCH;

y4acTBOBATh B TPYIIOBBIX (popMax paboThl (0OCYXaACHHS, OOMEH MHEHUH, «MO3TOBBIC IITYPMBDY U
UHBIE), BBIMOJHATH CBOIO YacCTh pabOThl U KOOPAHMHUPOBATH CBOM JIEHCTBUS C IPYTMMH 4YJICHaMU KOMAaH/IbI,
OIICHMBATh KaUeCTBO CBOET0 BKJaJa B OOLIMII MPOIYKT MO KPUTEPUAM, CPOPMYIUPOBAHHBIM y4aCTHHUKAMU
B3aMOJEHCTBHUS.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy o6ydenus B 10 kiacce oOydaroniuiics NOgyduT ClIEAYIOIIME NPEAMETHBIE PE3yJbTaThl 10
OTJEJIbHBIM TeMaM pabodell mporpaMMsl yueOHOTO Kypcea «Airedpa v Hayajga MaTeMaTHYECKOTrO aHAIU3a»:

Yuciaa 1 BLIYUCIECHUA:
CBOOOJHO OIEpPUPOBATh MOHATHAMH: paIlMOHAIBHOE YMCIO0, OECKOHEYHas MepHoanyYecKas Apoob,
MPOLEHTHI, HUPPALUOHAIBHOE YMCIIO, MHOYKECTBA PALMOHAIBHBIX M JEUCTBUTENBHBIX YHCEN, MOJIYJb

JIECTBUTEIIBHOT'O qucia,

MPUMEHSTH IPOOH U MPOLEHTHI /IS PEIIeHUs] MPUKIAAHBIX 33/a4 U3 Pa3UYHbIX OTpaciieil 3HaHUU U
peabHOM )KU3HU;

MPUMEHITh MPUONMKEHHBIE BBIUMCICHUS, MPaBWJIa OKPYIJIEHUS, MPHUKUAKY U OIICHKY pe3yiabTaTa
BBIYHCJICHMI;



CBO6OI[HO ONCpHUpPOBATH TMOHATHEM: CTCIICHL C LCJBbIM II0Ka3aTcJICM, HMCIIOJIb30BaATh IMOAXOIASALIYIO
(bOpMy 3aIMCH JCUCTBUTCIbHBIX YHCE IS peHICHUA MPAKTUYCCKUX 3a4a4 U NPCACTABIICHUS JaHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKHI KOPEHb HATYpaJIbHON CTETICHHU;

cBOOOJTHO OTIEPHPOBATH TOHSATHEM: CTETICHB C PAllMOHAIBLHBIM ITOKA3aTEIIEM;

cBOOOJTHO OTIEPHPOBATH MOHATHAMH: JIOTAPU(PM YHCIA, IECATUIHBIE U HATYPAIbHBIC JOTapUPMBL;
cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTa;
OTIEpUPOBATH NOHATUSIMHU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YUCJIOBOTO apryMEHTA.
YpaBHeHusi U HepaBeHCTBA:

CBO60)IHO OIICPpHUPOBATH MOHATUAMU: TOXIACCTBO, YPABHCHUEC, HCPABCHCTBO, PABHOCHJIBHBIC YPABHCHU A
1 YPaBHCHHUA-CIICACTBUA, PABHOCUJIbHBIC HCPABCHCTBA,

MPUMEHSTh Pa3IUYHbIE METOJbl PEIICHUs palMOHAIbHBIX M JIPOOHO-pAallMOHATIBHBIX YpPaBHEHH,
MIPUMEHATHh METOJI UHTEPBAJIOB ISl PEILICHUs] HEPABEHCTB;

CBO6OHHO onepupoBaTb MNMOHATHAMHU: MHOTOYJICH OT OJIHOfI HCpCMCHHOfI, MHOTI'OYJIEH C IICJIIBIMHU
KO3(1)(1)I/IIII/IeHTaMI/I, KOpHHM MHOTOYJICHA, MPUMCHATH ACJICHUC MHOTIOYJICHA Ha MHOTOYICH C OCTaTKOM,
teopemy be3y u Teopemy Buera aiist penienus 3aaay;

CBOOOJHO ONEpUPOBATh MOHATUSAMHU: CHUCTEMAa JHMHEWHBIX YpaBHEHUW, MaTpHIA, OIMpEAeTUTeNb
MATPHUIIBI 2 X 2 ¥ €r0 FT€OMETPUUYECKUIN CMBICII, UCTIOJIb30BaTh CBOMCTBA ONPENETUTEN 2 X 2 I BIYUCICHUS
€ro 3HAa4YeHHs, MPUMEHATh OMPECIUTENH IS PELICHUS CUCTEeMbl JIMHEHHBIX YpaBHEHHM, MOJETUPOBATH
pealibHble CUTYallUd C MOMOIIbIO CHCTEMbI JIMHEWHBIX YpaBHEHMI, MCCIIEIOBATh MMOCTPOCHHBIE MOJENU C
MOMOIIBIO0 MATPUIL U OTIpeIeUTENeH, HUHTEPIPETUPOBAThH MOJTYYCHHBINH PE3yiIbTarT;

HCII0JIb30BATh CBOMCTBA JICHCTBUI C KOPHSAMHU /1715 TPpeoOpa30oBaHUsl BbIPAKEHUM;

BBITIOJIHATD HpCO6p&30BaHI/I${ YHUCJIOBLBIX BBIan(eHHﬁ, coacpKamux CTCIICHN C palruOHAJIbHbIM
IIOKa3aTeCJIEM,

MCII0JIb30BaTh CBOMCTBA Jorapu(mMoB JUIsl IpeoOpa3oBaHus JOrapuPpMHUUECKUX BBIPAKECHUN;
CBOOOZHO OMEpUPOBATH TMOHATUSIMH: HppPAlMOHAIBHBIE, T[OKa3aTelbHble W Jorapudmuyeckue
ypaBHEHUS, HAXOAUTh UX PEHICHHs] C MOMOUIBI0 PABHOCHIIBHBIX IMEPEXOJI0B WM OCYIIECTBIISAS MPOBEPKY

KOPHEN;

MPUMEHATh OCHOBHBIE TPUTOHOMETpHUYECKHE (OpPMYIbI Al MpeoOpa3oBaHUS TPUTOHOMETPUUYECKUX
BBIPAXKCHUM;

CBO6OI[HO OneprupoOBaTh MOHATUCM: TPHUTIOHOMETPHUYCCKOC YPABHCHHUC, NPHUMCHIATH HeO6XO,Z[I/IMLIe
(l)OpMyJ'IBI JJI1 pCHICHUA OCHOBHBIX TUIIOB TPUTOHOMETPHUYCCKUX ypaBHeHHﬁ;

MOJCIHUPOBATh PCAJIbHBIC CUTyallUM Ha SA3BIKC aJIFe6pLI, COCTAaBJISITb  BBIPAXKCHUA, YPABHCHUA,
HCEPAaBCHCTBA I10 YCJIOBUIO 3aa4u, UCCICA0OBATH IIOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUECM allliapaTta aﬂre6p51.

DyHKUUHN U TPaQUKH:



CBOOOJHO OMEPHPOBATh MOHATHSIMH: (DYHKIUS, CIOCOOBI 3amaHusi (YHKIHH, B3aUMHO OOpaTHbBIC
(byHKIMHU, KOMITO3UIHS (PYHKIMHA, TpaduK (yHKIKH, BBIIOIHATH 3JI€MEHTapHbIe IpeoOpa3oBaHus rpadukoB

dynKimii;

cBOOOJTHO OTIEPHPOBATH MOHATUSAMH: 00JIACTh OTPENEICHUSI 1 MHOKECTBO 3HAYCHUN (DYHKLIWHU, HYIIH
(GYHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOJTHO OTEpHPOBATh MOHATUSMH: UYETHBIE W HEYETHBIC (YHKIWH, TEPUOTUUECKUE (PYHKIIHH,
MPOMEKYTKA MOHOTOHHOCTH (DYHKIIUM, MAKCUMyMbl 1 MUHUMYMBI ()YHKIIMH, HAaHOOJbIIEE W HaUMEHbIIEE
3HaYeHUe PYHKIHUU Ha IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: CTENEHHass (YHKIMS C HATypajJbHBIM U LEJNbIM IOKa3aTeseM,
rpaduK CcTeneHHON (YHKIMM C HATypalbHBIM U LIEJIBIM IOKa3zareiaeM, rpa@uk KOPHsS n-0i CTENEHU Kak
(GyHKIMM 00paTHOM CTENEHH C HaTypallbHbIM IOKa3aTeleM;

ONEepUpPOBaTh MOHATUSAMH: JIMHEHHAas, KBaJgpaTU4Has M APOOHO-TMHEWHAas (QYHKUMH, BBITOJHSTH
3JIEMEHTApPHOE UCCIEJOBAHNUE U TOCTPOEHHE UX I'Pa(UKOB;

CBOOOJHO OIEpUPOBaATh MOHATHSAMU: MMOKa3aTeiabHas U Jjorapudmuyeckas GyHKIHMH, UX CBOMICTBA U
rpaduKH, UCIIOJIb30BATh UX IPAQUKH IS pelIeHHs YPaBHEHUH;

CBOOOJHO  ONEpUpOBATh  MOHATUSMHU:  TPUTOHOMETpPUYECKass  OKPY)XKHOCTb,  OIIpelieIeHHe
TPUTOHOMETPUYECKUX (PYHKIIMI YHUCIOBOTO apryMeHTa;

MCIO0JIb30BaTh rpaduku GyHKIMHA 1151 UCCIIEOBAHUS MPOIIECCOB U 3aBUCUMOCTEH MpHU peleHu  3a1a4
U3 JIpYyrHuX Yy4eOHBIX MPEAMETOB U peallbHOM JKU3HM, BbIpaXKaTh (OpMyJaMU 3aBHCHUMOCTH MEXIY
BEJTMYUHAMU;

Hauyana maTeMaTH4eCKOro aHaJIM3a:

CBOOOJHO ONEpPUPOBATh MOHATUAMU: apUPMETHUECKass U TeoMeTpuyecKas mporpeccusi, 6eCKOHEYHO
yObIBaroasi reoMeTpuueckas Mporpeccus, JUHEHHBIH U AKCHOHEHUHUAJIbHBIA POCT, (opMysa CIOXKHBIX
MIPOLIEHTOB, UMETh IIPEJICTABICHNE O KOHCTAHTE;

HCI0JIb30BATh MIPOIPECCUU /TSl PELICHHS] peallbHbIX 3aau MPUKIATHOTO XapaKTepa;

CBOOOJHO OTEPUPOBATH MOHITUAMHU: MOCIEIOBATEIBHOCTh, CIIOCOOBI 33JaHUS MOCIEI0BATENILHOCTEH,

MOHOTOHHBIC W OI'PAaHHUYCHHLIC IIOCICAOBATCIBHOCTH, INIOHUMATh OCHOBLI 3apOXKACHUA MATCMATHYCCKOI'O
aHaJIM3a KaK aHajau3a 0ECKOHEYHO MaJlbIX,

CBOOOJHO OINEPUPOBATH MOHSATHUSMU: HEMPEPHIBHbIE (YHKINHU, TOYKH pa3pbiBa rpaduka (yHKIHIH,
acCUMIITOTHI rpaduka GyHKLIUY;

CBO6OI[HO OIICprUpoOBaTh IOHATHUCM: (I)YHKI_II/ISI, HCIIPEPbIBHASL Ha OTPC3KEC, IMPUMCHATH CBOMCTBaA
HCIIPCPBIBHBIX q)YHKLII/Iﬁ JJI pCHICHUA 3a1a4;

CBO60,[[HO ONCpUPOBATH MOHATUAMU: ICPBAS U BTOPAs IPOU3BOJHBIC (I)YHKI_[I/II/I, KacaTeJIbHas K rpa(bm(y
dynximm;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, MPOU3BEJICHHS, YACTHOTO M KOMIIO3UIMU JBYX (YHKUUH, 3HATH
MIPOU3BO/IHBIE AIIEMEHTAPHBIX (DYHKIUH;



UCIOJIb30BATh TEOMETPUUYECKHIA U (PU3UUECKUI CMBICI IPOU3BOTHOMN ISl pEILICHH 3a/1a4.
MHoKecTBa M JIOTHKA:
cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIapar JJIs OIMCAaHUs PEAbHBIX IIPOLECCOB U SBJICHUH,
IIPU pELIeHNH 3aJa4 U3 IPYTUX y4eOHbIX IPEIMETOB;

CBO6OZIHO OIICpHUPOBATh IOHATUAMU: OIPCACICHUC, TCOPEMaA, YPABHCHHC-CIICACTBUC, CBOMCTBO
MaTeMaTUu4CCKOIo OGT)CKTa, J0Ka3aTejIbCTBO, PABHOCHUJIBHBIC YPABHCHHA U HCPABCHCTBA.

K xonny oGydenust B 11 kjacce oOydaromuiics MOJyYUT CIEAYIONIIME NMPEIMETHbIE Pe3yiIbTaThl IO
OTJEJIbHBIM TEMaM pabodell MporpaMMel yueOHOTO Kypcea «Anredpa v Hadyajga MaTeMaTUYECKOTO aHAIHU3ay:

Yucsia ¥ BBIYUCICHUS:
CBOOOJHO OMEPUPOBATH MOHATUSMU: HATYpaJIbHOE U 1[EJI0€ YUCII0, MHOXKECTBA HATYPAJIbHBIX U LIEJIBIX
YHCEeJl, UCIIOJIb30BaTh NpHu3Haku Aenumocty nensix yucen, HOJl m HOK HarypanbHbBIX yncen s pemeHus

3a/1a4, IPUMEHSATh aIropuT™M EBKIna;

CBO6OI[HO ONCpHUPOBATH NIOHATUEM OCTATKA 110 MOAYJIIO, 3alIMChIBATh HATYPAJIIbHBIC YK CJIa B Pa3JIMYHBIX
ITO3HUIIMOHHBIX CUCTEMAX CUMCICHUS,

CBOOOJHO OIEPUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIO M MHOXECTBO KOMIUJIEKCHBIX YHCEl,
MPE/ICTaBIATh KOMIUIEKCHBIE 4YHClIa B anreOpanyeckoil MW TPUTOHOMETPUYECKOW (opMme, BBIMOIHSITH
apudmeTryecKue onepanuy ¢ HUMU U U300paXkaTh Ha KOOPIMHATHON MIOCKOCTH.

YpaBHeHUs] M HEPABEHCTBA:

CBO6OI[HO ONICpHUPOBATh IIOHATHAMHU: HPPALUOHAIBHBIC, IIOKAa3aTCJIIBHBIC M J'IOl"apI/I(bMI/ILIeCKI/Ie
HCPaBCHCTBA, HAXOJUTh UX PCHICHUA C IIOMOIIBIO PABHOCUJIBHBIX IIEPEXOA0B;

OCYILICCTBJIATD OT60p KOpHGfI IIpu pCUICHUU TPUTOHOMCETPUUICCKOT'O YPABHCHU A,

CBO6OI[HO OIICpUPOBATL MOHATHCM TPUIOHOMCTPHUUYCCKOC HCPABCHCTBO, IPUMCHATH HCO6XO,I[I/IMBIG
(bOpMy.]'IbI 1A PCHICHHA OCHOBHBIX THUIIOB TPUTOHOMETPUYCCKHUX HEPABCHCTB,

CBO6OI[HO OIepupoBaTh TIMOHATHUAMU: CHCTCMAa W COBOKYIIHOCTb ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIBHBIC CHUCTEMblI W CUCTEMBI-CJICACTBHA, HAXOAWUTb PCHICHUA CUCTEMbI U COBOKYHHOCTGI\/'I
palluOHAJIBHBIX, UPPALlUOHATIbHBIX, ITIOKA3aTCJIbHBIX U J'IOl"apI/I(I)MI/ILIeCKI/IX ypaBHeHI/Iﬁ 1 HCPABCHCTB,

peuiaTtb palliOHAJIbHBIC, HppauOHAJILHBIC, IMOKa3aTCJIbHbIC, J'IOFapI/I(l)MI/I‘-IeCKI/Ie u
TPUTOHOMCTPHUYCCKUC YPAaBHCHUA U HCPABCHCTBA, COACPIKAIIUC MOAYJIIN U MApaMETPhI;

IPUMEHATh TpadUuecKue METOIbl Ui pelleHHs ypaBHEHHWH W HEpPaBeHCTB, a TakkKe 3agad ¢
napameTpamu;



MOJICIUPOBATh pEaJbHbIE CHTYallMM Ha S3bIKE aureOpbl, COCTABIIATH BBIPAKEHUS, YpaBHEHUS,
HEPABCHCTBA M UX CUCTEMBI IO YCIOBHIO 33aJa4, UCCIEI0BATh MMOCTPOCHHBIC MOJEIM C HCIOJIB30BAHUEM
ammapara anreOpbl, HHTEPIPETUPOBATh MOTYYEHHBIH PEe3yNbTaT.

DyHKIUUHN U TPa@UKH:

CTPOHTH TPapUKH KOMITO3UIMH (DYHKIHMIA C MOMOIIBIO 3JIEMEHTApHOTO HCCIEAOBAHUS M CBOMCTB
KOMIO3HUIUH ABYX (YHKIINIA;

CTPOUTH FTEOMETPUUECKHE 00pa3bl YpaBHEHU U HEPABEHCTB HA KOOPAMHATHOMU TIJIOCKOCTH;

CBOOOJHO ONEpPUPOBATH NOHATUAMU: T'PpaUKU TPUTOHOMETPUUECKUX (YHKIIMIA;

MPUMEHTh PYHKIUHU I MOJIETUPOBAHUS U UCCIIEIOBAHUS PEabHBIX MPOIIECCOB.

Hauyana MmaTeMaTH4ecKoro aHajam3a:

HCII0JIB30BaTh MPOU3BOAHYIO JJIA UCCIICAOBAHUA CbYHKI_[I/II/I Ha MOHOTOHHOCTB U SKCTPEMYMBI;

Haxo0JIUTh HanOOJIbIIIEC U HAMMEHbIIICE 3HAUCHHS (PYHKITMY HETIPEPHIBHOM HA OTPE3KE;

HCII0JIB30BaTh MPOU3BOAHYIO JId HAXOXACHUSA HAWJIYUYIICTO PCIICHUA B IMPUKIAAHBIX, B TOM YUCIIC
COIMABHO-9KOHOMHUYECKUX, 3ajauax, IUIs OIpeesieHHs] CKOPOCTH W YCKOPEHHs TpoIliecca, 3aJaHHOTO
dhopmyroit uu rpaduKkoM;

CcBOOOJTHO  OTIEpUpPOBATh TMOHATHUSAMHU: TIEPBOOOpa3Has, ONPEACIEHHBI WHTETpaj, HaXOAUTh
epBOOOpa3HBIC ANMEMEHTAPHBIX (PYHKIMI U BEIYUCIATH HHTETpa 1o ¢popmyne HproTona-JleliOnuna;

HaxOJIUTh IUIOIIAIN TIIOCKUX (PUTYp U 0OBEMBI TEJ C TIOMOIIBIO HHTErPalia;

UMETh NpPEJCTAaBICHHE O MaTeMaTHYeCKOM MOJICIMPOBAHWU HA  INPUMEPE  COCTaBIICHHUS
muddepeHnanbHbIX YpaBHEHHUIH;

peliaTh MPUKIaIHBIC 3aJa4ld, B TOM YHCJIC COHAIBHO-3KOHOMUYCCKOTO U (1)I/I3I/ILI€CKOFO XapakTepa,
cpeacTBaMu MaTEMaTUUCCKOro aHajJm3a.



