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IHOSACHUTEJIBHASI 3AIINCKA

Yuebubiii Kypc «Anrebpa W Hayala MaTeMaTHYECKOrO aHAIM33» SBIISETCS
OIHMM W3 HauOoJee 3HAYMMBIX B TPOrpaMMe CPeIHEro obIero oGpazoBaHms,
TOCKOJIbKY, € OZTHOH CTOPOHBI, OH O0ecrieYHBaeT HHCTPYMEHTAIBHYIO 6a3y s
M3YIEHHA BCEX CCTECTBEHHO-HAYYHBIX KYPCOB, @ C JIPYyroil CTOPOHEI, (hOPMHUpYET
JIOTYECKOe U a0CTPaKTHOE MBILLIEHHE O0YYAIOMIUXCS HA YPOBHE, HEOBXOIHMOM
JUIs OCBOEGHUSI MH(OPMATHKH, 0OIIECTBO3HAHMS, HCTOPUH, CJIOBECHOCTH H IPYTHX
JUMCLUMIUIAH. B pamkax jaHHOTO y4eGHOro Kypca oGyYaromIHecs OBIAIEBAIOT
YHHBEPCAJLHBIM  SI3bIKOM COBPEMEHHON HayKH, KOTOpaH bopmynupyer cBou
JOCTHXEHHS B MATEMaTHYECKOU (GopMe.

YueOHpIdl Kypc anreOpsl U Hayal MaTeMaTHYeCKOro aHaih3a 3aKIaibIBaeT
OCHOBY [UIsL YCIICHIHOTO OBJAJ€HUs 3aKOHAMH (H3UKH, XUMMH, OHOJIOTHH,
IOHMMAaHHsT OCHOBHBIX TEHJCHIUH PA3BUTHSA SKOHOMHKH ¥ OOLIECTBEHHOM JKHU3HH,
TO3BOJIICT OPHEHTHPOBATECS B COBPEMEHHBIX LHU(MPOBEIX H KOMITBIOTEPHBIX
TCXHOJIOTHSX, YBEPEHHO HCIIONB30BATh MX VIS JalIbHEHIIero o6pa3oBaHus U B
MOBCEIHEBHOH JKU3HHU. B TO ke BpeMs oBiajieHre aGCTPAKTHBIMH M JIOTHYECKH
CTPOTUMH KOHCTPYKUMAMH aireOpsl M MaTeMaTHYeCKOTO aHaIu3a pa3BUBAET
YMCHHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTMHHOCTDB, JOKA3LIBATDH
YTBEPXK/ICHUS C IOMOIUBIO MHAYKLIUM M PAaCCyXXAaTh JeIyKTHBHO, HCIIONB30BaTh
0000IIeHre M KOHKPETH3aLHIO, abCTparMpoBaHHE U AHAJIOTHIO, (bopmupyer
KpPeaTUBHOE U KPUTHUYECKOE MEIIIJIEHHE.

B xome msyuenms yueOHOro Kypca «Anrebpa M Hadama MaTeMaTHIECKOTO
aHAIM3a» O0Yy4YarOLIUecs MONyYaroT HOBBIA ONBIT PElIeHHs NMPUKIAIHBIX 33734,
CaMOCTOATENIBHOTO MOCTPOCHHS MAaTeMaTHYECKUX MOJENed pealbHBIX CHTYaIHii,
MHTEPIIPETALNM ~ TIONYyYEHHBIX  pEIUCHWH, 3HAKOMATCS C  HpUMepaMmu
MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B INpHpoJe, HayKe M HCKYCCTBE, C
BBITAIOLIMMHCSA MaTeMaTHIE€CKUMH OTKPBITHSIMH M UX aBTOPAML.

YueOHbIil Kypc o0JaJaeT 3HaYMTENBHBIM BOCIUTATENBHBIM IIOTEHIUAIIOM,
KOTOPBIl ~ pealusyeTcs Kak depe3 yd4eOHBIA MaTepual, CIIOCOOCTBYIOIIUIA
(OPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHS, TaK M 4yepe3 cnenuduxy ydeGHOI
AEATENLHOCTH, — TPeOyIolleld IpPOJOIDKUTEIPHON — KOHLEGHTPAIMH  BHUMAHWMS,
CaMOCTOSITENIBHOCTH, ~ aKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJydYeHHBIH
pe3ynbTar.

B ocHoBe Meronuku oOydenus anreGpe M HadyaiaM MaTeMAaTHUECKOTO
aHaJI|3a JIKUT IeSTEILHOCTHBINA IIPHHIMI 00YYEeHHUS!.

B crpyktype yuebHOro kypca «Anre6pa M Hauasa MaTeMaTHYECKOTO
aHali3a» BBIIEJICHBI CIIEAYIOLIME COAEPKATEIFHO-METOAUYECKUE JIUHUK: «Yuca
¥ BEIYHCIICHUS, «DYHKIMU U TpapuKkuy», «YpaBHEHUs U HepaBeHCTBay, «Hauana




MaTEMaTH4eCKOro  ananmusay», «MHoxecTBA W JIOTHKa». Bce OCHOBHEIE
COACPKATENBHO-MCTOAMIECKHE JNHHUM HM3YYalOTCS HA NPOTSHKEHHHU JIBYX JIeT
00y4eHHs Ha YpOBHE CpEeHEro OBIIero 00pa3oBaHusl, €CTECTBEHHO JOMOJHISI
APYr Ipyra H IOCTENEHHO HACBIASACh HOBBIMH TEMAMH M pasnenamu. JlaHHEBIH
y4eOHBI Kypc sBiseTcs HHTCIPATHBHBIM, ITOCKOJIBKY OOBEIUHIET B cebe
CONCPXKAHME HECKOJNBKMX MAaTeMAaTHUeCKHX IUCHMIUIMH, TAKHX KAk anrebOpa,
TPUTOHOMETpPHS, MaTeMaTHYCCKHH aHANM3, TEOPHS MHOXECTB, MaTeMaTHYecKas
jJoruka u jpyrue. Ilo mepe Toro kak oGywarommecs OBIANIEBAIOT BCE Oonee
ITMPOKUM MATEMAaTHYECKUM allllapaToM, Y HUX ITOCIIEI0BATENBHO Gopmupyercs u
COBEPLICHCTBYCTCS. yMEHHE CTPOMTh MAaTeMaTHYECKYI0 MOJeNb peanbHOit
CATyalluH, NPUMEHATE 3HAHHUSI, NOyYEHHbIE NP M3YYeHHH y4ebHOro Kypca, Juis
PELICHHS CaMOCTOSITENTBHO C(HOPMYITHPOBAHHON MAaTEMATHIECKOI 3a/1a4y, a 3aTeM
UHTEPIPETHPOBATH CBOH OTBET.

ConepxarenpHo-meTonuyeckast aunus «Uucia u BBIYHCJICHUA» 3aBEpPILACT
(hopMHpOBaHHEe HABBIKOB HCIOIB30BAHUS NEHCTBHTEBHEIX 4HCeJI, KOTOpoe ObITI0
Ha4aTo Ha ypoBHE OCHOBHOrO 06wiero obpasosanus. Ha yposre cpejHero obiero
oOpasoBaHusT  ocoboe  BHHMaHHE YACISIETCsl  (OPMHPOBAHHIO  HABBIKOB
PalMOHAIBHBIX BBIYHCIICHUH, BKIIOYAIOMIMX B Ce0Sl MCIIOJIB30BAHMUE Pa3JIMYHbIX
(GopM 3amMCH uMCIa, yMeHHE nenath NPHKUJKY, BBIMOIHATH MPUOIMKEHHBIE
BBIMHUCIICHUA, OLCHUBAThL YHCIIOBBIE BBIPAXEHUS, PaBOTATh ¢ MATEMATHUECKUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYAIONMMCS MHOIKECTBA HaTypaJIbHBIX, IIENBIX,
PalliOHATBPHBIX M NCHCTBHUTENBHBIX  YHCEN  JOIOJNHSIOTCS  MHOYKECTBOM
KOMIIICKCHBIX 4uCel. B KaXIoOM M3 3THX MHOXECTB paccMaTpUBaIOTCs
CBOHCTBEHHBIE €My cCrenupHYecKre 3a1aud U ONEpalyH: JelIeHUEe Hallelo,
OTCpHpOBaHME OCTaTKAMHM Ha MHOXECTBE LIENBIX YHCel, 0CObble CBOMCTRA
PallHOHAJIBHBIX W MPPAIllMOHATBHEIX YHCEN, apu(pMeTHUECKHE OTIepalyy, a TaKKe
M3BJICYCHUE KOPHS HATypallbHOM CTENEHH Ha MHOMKECTBE KOMIUICKCHBIX YHCE.
braromaps mocnenosarensHoMy PaCIIUPEHHUIO KPYra HCIOJNB3YEMbIX YHCEN W
3HAKOMCTBY C BOSMOXKHOCTSMH MX IPUMEHEHHS JUIsl PELEeHHS PasiInuHbIX 3314y
opMHpyeTCs IMpelcTaBleHHe O eUHCTBE MATEMATHKH Kak HayKd U e€ poiu B
IIOCTPOCHUN MOJEIICH PEalbHOI0 MHpA, LIHPOKO HCIIONB3YIOTCS 0000IeHHe U
KOHKpeTH3aIHs.

Jlunus «YpaBHeHus u HepaBeHCTBay Pealu3yeTCsl Ha MPOTSHKEHUHU BCEro
00y4YeHHs Ha YPOBHE CpEJIHEro O6IIero 00pa3soBaHusl, IOCKONEKY B KaXIoM
paszene llporpammel mpenycMoTpeHo pelieHue COOTBETCTBYIOIMX 3a1a4. B
pesyibTare 00ydarourhecs OBJAIEBAIOT PasMYHBIMH  METOJAMH  pEIleHHUs
PallHOHANIGHBIX,  HPPAlMOHAIBHBIX, IIOKA3aTENBHBIX, JIOTapHOMUYECKUX W
TPUTOHOMETPHYCCKUX YPAaBHEHHH, HEPAaBEHCTB H CHCTEM, a TaKkXke 3a1au,
CONCPXAIMX NapaMeTpsl. lloNy4eHHble yMEHMsI LIMPOKO MCIIONB3YIOTCS Ipu




MCCIIEIOBAHUU (DYHKIMH C MMOMOIIBIO MPOU3BONHOMN, NPU PEIIEHUH TPUKIAIHBIX
3a71a4 ¥ 3a/1a4 Ha HaXOXJCHWEe HAUOOJBIINX ¥ HAUMEHBIIHNX 3HAYEHHH (yHKIHH.
JlanHas comepikarenbHas JIMHUS BKIIOUAET B ceOs TakxKe (opmupoBanue ymenuii
BBITIONHATE ~ pacy€Tel 1O (opmynaM, mpeobpasoBaHMs  palHOHAIBHBIX,
MppalHOHANIbHBIX ¥ TPUIOHOMETPHYECKUX BBIPA)KEHHH, a TaKKe BBIPAKEHHIA,
COZCpXKAIKMX CTENeHH M JorapuMel. Bnaromapst usydenuro anreGpamdeckoro
Marepuana  NPOMCXOIOMT  JallbHEHlllee  pa3BHTHE  alrOPUTMHYECKOTO U
abCTPaKTHOTO MBINIEHHs] 00yYalomuXcs, GOPMUPYIOTCS HABBIKH JeIyKTUBHBIX
paccyxneHud,  paboTBl ¢  CHMBONBHEIMH  (OpMaMM,  IpeACTABICHHS
3aKOHOMEPHOCTECH W 3aBHCHMOCTEH B BHJE PaBEHCTB M HepaBeHCTB. AureGpa
npennaraetT S(QEeKTUBHbBIE MHCTPYMEHTBI Ul pEIleHHs IPaKTHIeCKHX M
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJIAJHO JEMOHCTPHPYET CBOM BO3MOYKHOCTH KaK
A3bIKA HAYKH.

ConepixarenbHo-MeToudeckas JuHus «DyHKIMH ¥ TpadUKA» TECHO
[ePeIIeTaeTCsA € APYIMMH JIMHHSMH y4eOHOro Kypca, IOCKOJIBKY B KaKOM-TO
CMBICTIE 3a/1aT MOCIIeI0BATEeILHOCTE U3YUeHHs MaTepraia. M3yuenue CTeneH oM,
TI0Ka3aTeIbHOMU, JIOTapU(hPMUIECKOH M TPUTOHOMETPHUECKUX (PYHKIIHIH, HX CBOHCTB
H TpaQuKOB, MCIOIB30BaHHE (YHKIMHA IS pEIIeHUs 3a1a4 U3 IPYTUX y4eOHBIX
IPEAMETOB U peaIbHOM JKM3HU TECHO CBA3aHO KaK C MATEMATUYECKMM aHAIH30M,
TaK H C PElICHHEM YpaBHEHHH W HepaBeHCTB. [Ipu 3TOM GojblIOe BHUMAaHMUE
yAensercs: (GOPMHUPOBAHHIO YMEHHMS BBIPAXaTh (OPMYIAMH 3aBHCHMOCTH MEXTY
PasIMYHBIMM  BEJIMYMHAMH, HCCJIEOBATh IIOJyYEHHBIE (YHKIUM, CTPOUTH HX
rpaduxn. Marepuan 3TOH comepiaTeNIbHOM IMHUH HAlleeH Ha pPa3BHUTHE YMEHHIA
Y HaBBIKOB, IIO3BOJIIONIMX BBIPAXKATE 3aBUCHUMOCTH MEXIY BEIHMYHMHAMU B
pasnuyHON (popme: aHaMMTHYECKOM, rpaduyeckoif W cioBecHoU. Ero H3y4eHUE
CIIOCOOCTBYET ~Pa3BUTHIO aJTOPUTMHYECKOrO MBIIUICHHS, CIOCOOHOCTH K
00001IeHHIO B KOHKPETU3ALNH, UCIIONB30BAHHIO aHATIOTHIA.

Conepxarenpuas muHus «Hauana MareMaTHYeCKOro aHAIM3a» IO3BOJSET
CYLIECTBEHHO PACIIMPUTh KPYT KaK MaTeMaTHYEeCKUX, TaK M NPHKIAJHBIX 3a/1ad,
JIOCTYTIHBIX 00y4JaloIUMCs, TaK KaK y HHMX IOSBISICTCS BO3MOYHOCTH CTPOHTH
rpaQuKy CHOXKHBIX (YHKLMIH, ONpemeNnsTh WX HAUGONbIIME U HAHUMEHBIIHE
3HAYEHMs, BBIYMCIATH IUTOMANU (GUryp M OOBEMBI TeN, HAXOAUTH CKOPOCTH U
YCKOpEHMs ITpoLeccoB. JlanHas cofep)KaTenbHas JIMHUS OTKPBIBAET HOBBIE
BO3SMOXKHOCTH IIOCTPOCHHS MAaTeMaTHYEeCKUX MOJIeNiell peallbHbIX CHTyaluii,
MO3BOJIIET HAaXOJUTh HaWJIy4Ylllee pelleHHe B TNPHKIAJHBIX, B TOM YHCIE
COLHaJIbHO-DKOHOMUYECKHX, 3a/ja4yaX. 3HAKOMCTBO C OCHOBAMH MaTeMaTHYECKOTO
aHall3a CIIOCOOCTBYET Da3BUTHIO abCTPaKTHOIO, (OpMANbHO-IOIHYECKOTO U
KPEaTMBHOTO MBILIIICHUSI, (JOPMUPOBAHMIO YMEHHM pPacllO3HaBAThH IPOSBIICHHUS
3aKOHOB MaTE€MaTHKH B HayKe, TEXHHKe M HcKyccTBe. OOyudaromipecs y3HaAIOT O




BBIJIAIOIINXCSL pe3yibTarax, IIONYYEHHBIX B XOJ€ pPa3BUTHS MAaTEMaTHKH Kak
HAayKH, 1 00 UX aBTOpax. '

ConepixatensHo-MeTouueckas UK «MHOXECTBA ¥ JIOTHKA» BKIIOYAET B
cebsl DJIeMEHThl TEOPHH MHOXECTB M MAaTeMaTHYECKOW JIOTHKH. Teoperuko-
MHO>XECTBEHHBIE TPE/ICTaBIEHHsI IPOHU3BIBAIOT BECh KYpPC IIKONBHOM MaTeMaTHKI
M TIpe[IaraloT HauOoJiee YHHBEPCANbHBIH SI3bIK, OOBEAMHSIOMMI BCe pasielsl
MaTeMaTMKd M €€ IPUIOKEHUH, OHM CBS3BIBAIOT Da3HBIE MATeMATHYECKHE
AMUCIUIUIMHBL ¥ WX IPHUJIOKCHHUS B eiuHOe Ienoe. [losTomy BaxHO math
BO3MO)KHOCTb ~ O0Y4YalOIIEMyCsi [OHHMAaTh TEOPETHKO-MHOYKECTBEHHBIH  SI3bIK
COBPEMEHHON MAaTE€MaTHKH M HCIIONB30BaTh €ro Ul BBIPAXXCHHS CBOMX MBICIEIH.
JpyruM BaKHBIM TPU3HAKOM MATEMAaTUKH KaK HAyKH CIELyeT IIPU3HATH
CBOMCTBEHHYIO €if CTpOrocTr OOOCHOBaHHH M CHENOBAaHHE OIpe/esEHHbIM
IIpaBWJIaM  IIOCTPOEHMs  JOKa3aTelIbCTB.  3HAKOMCTBO C - BJIEMEHTAMHU
MaTeMaTU4YeCKOW JIOTHMKH CIIOCOOCTBYEeT pa3BHTHIO JIOTHYECKOTO MEIIJICHMUS
00y4aromuxcsl, IO3BOJIAET UM CTPOMTH CBOU PACCY’KACHHS HA OCHOBE JIOTHUECKUX
npaBuil, (GOPMHUPYET HABBIKK KPUTHIECKOI'O MBIIILICHHUS.

B yuebHoM Kkypce «Anrebpa ¥ Hayama MaTeMaTHYECKOrO aHAIH3ay
IPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOIO MOJEIMPOBAHUS, KOTOPbIE HMPH3BAHEI
CIOCOOCTBOBATh  (DOPMUPOBAHHMIO HABBIKOB IIOCTPOCHMS MOJENeil peasbHbIX
CHTYyallld, HCCICNOBAHHUS OTHX MOJENel ¢ MOMOILIBI0 anmapaTa anreGpsl u
MaTeMaTH4E€CKOro aHajlu3a, WHTEPIPETAlMy IIOJYYEHHBIX pe3yJILTarToB. Takue
3a[laHUs BIUIETECHBI B KAX/IBIH U3 Pa3[esoB IPOrpaMMEIl, IIOCKOJIBKY BECh MaTepHall
y4e0HOro Kypca IIMpPOKO HCIONB3yeTCs ISl PEelieHHs MPHUKIALHBIX 3a/(au. Ipu
PEIICHHM  PEANBHBIX  NPAKTHYECKHX  3ama4  oOydaiolipecss  pa3BHBAIOT
HaOJIO/IATeNIbHOCTD, yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, aGCTparHpoBaThes,
UCIIOJI30BaTh ~ aHANOTHIO, 0000m@aTe M KOHKPETH3MpOBaTh  Npobiemy.
JlesTenbHOCTh 1Mo (OPMHPOBAHMIO HABBIKOB pEINEHHs MNPUKIAHBIX 3a1ad
OpraHHU3yeTCs B IPOLECcCe N3YYEHHs BCEX TeM y4eOHOro Kypca «Anrebpa 1 Hauana
MaTeMaTH4YEeCKOI0 aHaJTH3ay.

Ha wsy4yenuwe yuebHOro kypca «Aire6pa M Hadala MareMaTHYECKOIO
aHam3a» oTBomuTCs 272 yaca: B 10 xnmacce — 136 yacos (4 yaca B Henemo), B 11
Kiacce — 136 9acoB (4 yaca B HefleNmo).




COJAEP)KAHUE OBYYEHUS

10 KJIACC

Yucia U BIYHC/IEHHA

Panmonansusie uucna. OGBIKHOBEHHBIE M JICCATHUHBIE IpobH, TPOIEHTEI,
beckoneunsle nepuoauyeckue npobu. IIpuMeHenue IpoOell W TPOIEHTOB IS
PCLICHUA NPUKIIAHBIX 3a]1a4 U3 Pa3sIMYHBIX OTpacyell 3HaHUM U peanbHOM KU3HH.

JlefictBuTeNnbHBIE uKcna. PanuoHanbHBlE U HppaliOHaNbHEIE YHCIIA.
ApupMmeTndeckine  omepanMd ¢ JEHCTBUTENBHBIMH  YHCIIAMI Mopnyis
JICHCTBATEIILHOIO YKCIIA U €TO CBOHCTBA. [IpUOTIKEHHbIE BEIYHCIICHYS, IIpaBUiIa
OKPYTJICHMS, IPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHHH,

Crenenp ¢ mensiM mnokasatenem. bBunom Hpioroma. Hcmons3osanue
NOAXOAIIeH (pOPMBI 3aITMCH JICHCTBUTENBHBIX YUCEI IS PELIeHHUs IIPAKTHYECKUX
3aJ1a4 M IIPEACTaBICHHUS JaHHBIX. _

ApudpmeTnaecKkuii KOpeHb HATYpAIBHOH CTEIIEHH U €ro CBOHCTRA.

Crenenb ¢ palMOHANBHBIM IIOKa3aTeleM M eS8 CBOWCTBA, CTENECHb C
JICACTBUTENHHBIM [TOKA3aTEJIEM.

Jlorapudm umcna. Csoiicta morapudma. Jlecstuunbie u HaTypaJIbHbIE
JIOTapU(MBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHI€HC YHCIOBOIO ApryMEHTa. Apxkcunyc,
APKKOCHHYC M apKTAaHI€HC YUCIIOBOTO apryMeHTA.

YpaBHeHHsI H HEpaBeHCTBA

ToxnecrBa u TOXIeCTBeHHbIe Ipeobpa3oBaHMs. YpaBHeHHe, KOpPEHb
YpaBHEHHUs. PaBHOCHIIbHBIE ypaBHEHHs M ypaBHEHWs-CIeNCTBHs. HepaBeHCTBO,
peleHre HepaBeHCTRa.

OCHOBHEBIE METOJIBI PEIIEHNS LENBIX U APOOHO-PALHOHATBHBIX YPaBHEHUH U
HEpaBCHCTB. MHOIrOYIEHBl OT OIHOM IepeMeHHOH. JleleHne MHOTOWIEHAa Ha
MHOTOWIEH ¢ ocratkoM. Teopema be3dy. Muorounessl ¢  HeIsIMH
Koa¢ppunuentamu. Teopema Buera.

IIpeobpasoBaHus YHCIIOBBIX BEIPAXKEHH, COJEPIKAIITIX CTEIICHH U KOPHHU.

HppaunonanbHeie ypaBHEHHUSI. OcHoBHEIE METO/IbI peIIeHuUs
HUPpalHOHAIBHBIX YPaBHEHHIA.

IlokasarensHble ypaBHeHHs. OCHOBHBIE METOIBI PEIICHHS IIOKA3ATENbHBIX

YPaBHEHHIA.

IIpeoGpa3oBanue BBIPaXCHHUI, COEPIKALIUX JTOTAPH(MEL

Jlorapugmuueckue YpaBHECHHSL. OcHoBHEIE METOABI peIIeHHS
JOrapu()MHUYECKUX YPaBHEHHIA.

OcHOBHBIE TPUTOHOMETPUYECKHE bopMyIIEL. IIpeobpazoBanue

TPUTOHOMECTPUIECKUX BHIPAXKCHHH. Pellienre TPUroHOMeTPHYECKHUX YPaBHEHMIA.




Peuienrie cucreM IHHEHHBIX ypaBHeHWH. MaTpula CHCTEMBI JMHEHHBIX
ypaBHeHu#. Onpenenurens MaTpuubl 2X2, €ro Te€OMETPUYECKHN CMBICT K
CBOMCTBA, BBIYMCICHUE €T0 3HAYEHHMS, IIPHMEHEHHeE ONPENENUTENS Uil PEIeHHUs]
CHCTEMbl IIMHEHHBIX ypaBHEHMH. PelleHue NPUKIAAHEIX 3a4a4 ¢ MOMOIIBIO
CUCTEMbl JIMHEHHBIX ypaBHeHuH. HcciemoBanue mocTpoeHHON Momen: ¢
IIOMOIIIBIO MAaTPHI] M OIIpeAeTUTENEH.

IlocTpoenne MateMaTH4eCKUX MoJeNeil peanbHOMN CUTYallUd C TIOMOIIBIO
YPaBHEHHH W HepaBeHCTB. [IprMeHeHuWe ypaBHEHHI u HEPABEHCTB K PEIIEHHIO
MaTeMaTHYeCKUX 3a/ad W 3a7ad U3 PasiMYHBIX oOJacTeidl HAyKd W pealbHOl
YKU3HH.

OyHKUHH U rpaduKH

OyHkuus, crnocoObl 3amaHus GyHKIHM. B3auMHO oOpatHble (DYHKIHN.
Komnosuums dyskiuii. I'padpux ¢dyHKImM. DiieMeHTapHBIE npeoOpazoBaHus
rpauKoB QYHKLMA.

OGnacTe omnpezeneHuss ¥ MHOKECTBO 3HAYECHHIA Gynxmmu. Hynu dyskium.
ITpomexxyTKH 3HAKOMOCTOSHCTBA. YETHBIE ¥ HEUETHBIE Gynxmu. ITepuoaudeckue
(ynkuum. TTpoMeXyTKH MOHOTOHHOCTH (GYHKIMH. MakcuMyMBl ¥ MHHHMYMEI
$ynkumr. Haubonsee u Hanmenbiee 3HaueHMs GQYHKIMU Ha IIPOMEXYTKE.

JIuneiinasi, xBagpaTHyHas H APOOHO-NTHHEHHas (YHKIUW. DneMeHTapHoe
UCCIIEIOBAaHKE U ITOCTPOEHHE HX rPpad)UuKOB.

Crenennas QyHKIUS C HATYpaJIbHBIM M IEJIBIM TTOKazaTeneM. E& croiicTsa u
rpapuk. CpoiicTBa M rpaduk KOpHS N-0if CTEINEHH Kak byHKIIME  0OpaTHOM
CTETIEHH C HATypaJIbHBIM ITOKA3aTENIEM.

Ilokasarensnas u norapudmuueckas QYHKIMH, WX CBOMCTBA 1 rpadHuKy.
Vcnons3osanue rpadukoB QyHKIu 115 perueHns ypaBHEHHH.

TpuroHomerpuyeckas OKpPYXHOCTb, OTIpeE/EIeHHe TPUTOHOMETPUYECKUX
(yHKLHI 9HCITOBOTO apryMeHTa.

OYHKIMOHANBHbIE 3aBHCHMOCTH B pEalbHBIX HPOLECCaX M  SBICHUSX.
I'paduKku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTHYeCKOro aHAJIH3a

IlocnenoBarenbHoCTH, CcrocoOBl 3ajanus ToOCHenoBaTensHOCTeH, MeTox
MaTeMaTHYeCKO UHIYKITHH, MoHoTOHHEIE u OrpaHUYEHHEIE
IOCI€0BATENbHOCTH. MICTOpHS BO3HHUKHOBEHHS MAaTEMATHUECKOrO AHAJIU3a KaK
aHaJiM3a 6ECKOHEYHO MaIbIX.

Apu¢pmMeTrdecKas ¥ reoMeTpHYecKas Iporpeccuu. beckoneuno yOBIBaroIIast
reomMerpuyeckas nporpeccus. Cymma GeCKOHEYHO yObIBAIONIEH reoMeTpHdecKoil
nporpeccuu. JIMHEHHBIN U SKCIIOHEHIHANBHBIN pocT. UYnco e. DopMyIia CI0KHEIX
IPOLEHTOB.  FICIIONB30BaHUE MPOTPECCHH Ul pElIeHHMs pealbHBIX —3a7ay
IPUKIAHOTO XapaKTepa.




HenpepeiBuble (ynkimu u ux cBoiictBa. Touku pa3psiBa. ACHMITOTEI
rpadukoB Qynkuui. CBoiicTBa (YHKIMI HempepbIBHBIX HA otpeske. MeroJg
MHTCPBANIOB ]ISl PEIIEHHs HepaBeHCTB. [IpumeneHue cBoiicTe HempepbiBHBIX
GYHKLIUH IS pereHus 3aaay.

IlepBast u BTopas npousBonHsie Gpynkuuu. OnpeaeleHue, TeOMETPUYECKHUH U
(bu3MYeCKui CMBICI IPOM3BOHOMN. YpaBHEHNE KacaTeIbHOM K rpaduKy GyHKIHH.

IlpousBofHBEIE  BIEMEHTApHBIX  (DYHKLHIA. IIpousBogHass  cymmsl,
NPOM3BEICHHUS, YaCTHOTO U KOMITO3UIIMH (DYHKIIMEL.

MHuo:kecTBa 1 loruka

MHoxecTBO, omepanuyu Hal MHOXECTBAMH M HMX CBONCTBA. JlnarpaMMer
Oiinepa—Benna. IlpuMeHeHHe TeOpETHKO-MHOKECTBEHHOTO anmapara s
OIMCAaHWsl PEalbHBIX IPOLECCOB M ABICHHI, mpy PCIICHHH 3ajad U3 JAPYIHX
y4eOHBIX TIPEeIMETOB.

Onpenenenune, Teopema, CBOMCTBO MaTeMaTHYeCKOro OOBEKTa, CIIEJICTBHE,
Jl0Ka3aTeIbCTBO, PABHOCUIIBHEIE YPaBHEHHS.

11 KJIACC

Yucaa v BIYMCIIEHHS

Hatypanbhsie u nensie uucina. [lpuMeHeHHe TIPU3HAKOB JIEIUMOCTH I[EJIBIX
4Hcell, HaubonbmMK oOmuMit JenuTens (mamee — HOJl) u naumensinee obigee
kparHoe (nanee — HOK), ocraTrkoB 1o Mopysio, anropurma Esxinuna mns pelIeHus
3a]1a4 B LEJBIX YUCIIAX.

Kommiekcusle wuncna. Anrebpamdeckas ¥ TPUTOHOMETPHYECKAs (opMEI
3aIMCH KOMIUIEKCHOTO 4YHCJa. ApPH(QMETHYECKHE OIEpalMd ¢ KOMILIEKCHBIMU
uuciamy. H300pakeHWe KOMIIEKCHBIX YHMCENl Ha KOOPAHHATHOM ILIOCKOCTH.
®opmyna Myaspa. Kopru n-oif cTeneHH U3 KOMIUIEKCHOIO JHCIIA. IIpumenenue
KOMIUTEKCHBIX YHCEJ ISl peLIeHUs (PU3UUECKUX U FeOMETPUYECKUX 3a1ay.

YpaBHeHHSsI H HepaBeHCTBA

Cucrema ¥ COBOKYIHOCTb ypaBHEHMH M HEPABEHCTB. PaBHOCHIBHBIC
CHCTEMBI M CUCTEMBI-CIICICTBHS. PaBHOCUIIBEHEIE HepaBeHCTRA.

Or6op  KOpHEH  TPUrOHOMETPUYECKHX  yPaBHEHHH C  [TOMOILBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH. Pellienne TpHrOHOMETPUYECKHX HEPaBEHCTB.

OCHOBHbIC ~METOIBI ~pemIeHHs] IOKA3aTeNbHBIX M JIOrapH()MHUUIECKHX
HEPaBEHCTB.

OCHOBHBIE METO/IBI PEIICHHSI HPPALHOHAILHBIX HEPABCHCTB.

OCHOBHBIE METOJIBI pELIEHWS CHCTEM M COBOKYHHOCTEH palHOHANBHBIX,
HPPAlMOHANILHBIX, IIOKAa3aTENBHBIX M JIOTapH(YMUIECKUX YPaBHEHHUIL.

YpaBHeHuUs1, HEPaBEHCTBA U CUCTEMBI C TapaMeTPaMH.




[lpumeHenne  ypaBHeHuMi, cucreM u HEPaBEHCTB K  PEIICHHUIO
MATCMaTUIeCKUX 3alad W 3afav U3 PaslMYHBIX 00JacTell HAYKHM M DPeanbHOM
KU3HH, UHTEPIIPETALMS TIOJYYESHHBIX Pe3YIIBTATOB.

Dyuxuuu u rpapuku

I'pagux xomnosunmu ¢yskmmi. I €OMETpUYEeCKHE 00pa3bl YpaBHEHHH wu
HEPaBeHCTB HA KOOPJAWHATHOMH IIOCKOCTH.

Tpuronomerpudeckue GyHKIMH, WX CBOHCTBA U rpaduku.

I'paduueckne meross pemrenus YPaBHEHHUH W HepaBeHCTB. I paduueckie
METOJBI pellIeH s 3a/1a4 C [IapaMeTpaMu.

Hcnonesosanue rpadukoB (yHKmuit s WcciemoBaHHS NPOLIECCOB U
3aBUCHMOCTEH, KOTOpbIE BO3HHKAIOT NPM PEIIeHHH 3a1ad H3 JAPYrux y4deGHBIX
IIPEAMETOB H pPeabHOM XKHU3HH.

Havana maremaTuyeckoro anajansa

IIpuMeHeHne IPOU3BOIHON K HCCIIEN0BAHHIO (GyHKIMH Ha MOHOTOHHOCTP U
OKCTpeMyMBbL.  HaxoXenue HambGONBIIEr0O ¥  HAWMEHBIIEro  3HAYEHMiE
HENIPEPBIBHON (DYyHKIMK Ha OTpe3Ke.

Ilpumenenne NPOM3BOAHON JUISI HAXOXKIEHHUS HAWJIyYIIEro peIIeHds B
MPUKIIANIHBIX  3a11adaX, AN ONpPEHeNeHHs CKOPOCTH H YCKOPEHHs IIpolecca,
3aJaHHOTO (OPMYIIOH MK IpaduKOM. .

IlepooGpasHasl, OCHOBHOE CBOWCTBO nepBoobpasHex. IlepsoobpasHeie
dJIeMeHTApHBIX (yHKIKH, [IpaBuita Hax0XIeHUs TTEPBOOGPA3HEIX.

Hurerpain. I'eomerpuuecknii CMBIC]I HHTErpaa. Breraucnenue
ONpPe/IeIEHHOro MHTerpaa 1o (opmye Heiotona-Jlei6ruma.

[Ipumenenne uHTerpana IS HaxOXIEHHS TMIOmMAneH IUIOCKHX ¢buryp u
00BEMOB reOMETpHYECKHX Tel.

Ilpumepsl pemiennit  nuddepeHrantsHBX ypaBHeHul. MaremMaTHuueckoe
MOACTMPOBAHME  pCallbHBIX IIPOLIECCOB C  IMOMOIIBI0  nU((hepeHIHaNIBHBIX
YpaBHEHUH.




IVIAHUPYEMBIE = PE3VJIbTATHI OCBOEHMS YUYEBHOI'O KYPCA
«AJITEBPA W HAYAJIA MATEMATHYECKOI'O  AHAJIM3A»
(YIJIYBJIEHHBIN YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA30BAHMA

JUYHOCTHBIE PE3YJIbTATBI

1) rpazxkmpanckoro BocniuTanus:

C(POPMUPOBAHHOCTH TPAXKIAHCKO TMO3UIMH 00YYAIOIErOCs KaK aKTHBHOIO U
OTBCICTBEHHOIO ~ 4JIeHA  POCCHHCKOro  obInecTsa, IIPEJICTaBIEHHE O
MATCMaTHIECKUX OCHOBAaX ()YHKIHOHHPOBAHHS PasIMYHBIX CTPYKTYp, SIBIICHHI,
TMPOLENYp TpaXkAaHCKOro obmiecTsa (BEIGOPEL, OIPOCEI M JIPYroe), yMeHHue
B3aHMOJEHCTBOBATE C COLIMANBHBIMH HHCTUTYTaMH B COOTBETCTBHH C HX
GYHKIHAMYA U Ha3sHAuYeHHEM;

2) IaTPHOTHYECKOTO BOCHHMTAHMSI:

ChOPMHPOBAHHOCTE POCCHITCKOI TPaXKIAHCKON MAECHTHYHOCTH, YBa)KEHHs K
TPOLIOMY M HACTOAIMIEMY POCCHHCKON MaTeMaTHKH, IEeHHOCTHOE OTHOILIEHHUE K
AOCTIXXCHUSM POCCHHCKHX MaTEMATHKOB M POCCHHCKOM MaTeMaTHYECKOH IIKOJIEI,
HCTOJIP30BAHME OTHX NOCTHXEHUH B JApyrux Haykax, TEXHOJIOTHAX, chepax
9KOHOMHKH;

3) AYyXOBHO-HPaBCTBEHHOT0 BOCIIMTAHMS:

OCOSHAHHE NYXOBHBIX LIEHHOCTEH poccHiickoro Hapoja, copmMupoBaHHOCTE
HPaBCTBCHHOI'O CO3HAHUSl, STHYECKOIO IOBEIEHHS, CBI3aHHOIO C NPaKTHYECKUM
[PUMCHCHHEM NOCTH)KEHMH HAYKH H JeATelbHOCTHIO Y4Y€HOro, ocosHaHue
JTATHOTO BKJIaZia B IIOCTPOCHHUE YCTOHYHUBOrO Oy ayIIiero;

4) 3CTETHYECKOr0 BOCIIUTAHHS:

SCTETHYCCKOE OTHOLICHHE K MHDY, BKIIOYAs 9CTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a1ad, pelleHuid, pacCy>K1eHUH, BOCIPUUMYHUBOCTE
K MaTeMaTHICCKUM aCIIEKTaM Pa3NIMYHBIX BUIOB HCKYCCTBA,

S) ¢pusuyeckoro BocnuTaHHUSN:

c(OpPMHPOBAHHOCTL ~ yMeHHUS [IpUMCHATE MaTeMaTHYECKHE 3HAHHUS B
MHTEpECax 3/10pOBOro 1 6e30MacHOro 06pasa »KU3HHU, OTBETCTBEHHOE OTHOILEHHUE K
CBOEMY 3JI0POBBLIO (370pPOBOE NUTaHHE, cOaNaHCHPOBAHHBIE PEXXUM 3aHATHH W
OTIBIXA, PETYJAPHAs PU3MYEcKass aKTUBHOCTD), (usnueckoe cosepmeHcTBOBAHME
TIPH 3aHATHAX CIIOPTHBHO-030POBUTEILHON JCATENBHOCTBIO;

6) TpyaoBoro BocnuTanus:

TOTOBHOCTE K TpyHy, OCO3HAHHE IEHHOCTH TPYIOIIO6HS, HHTEpec K
PasiuYHBIM  cepaM  TpodeccHoHANBHOI ACATEIBHOCTH, CBSI3aHHBIM ¢
MaTEMaTUKOH W €€ IPUIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIH BHIGOD
Oymyweidt mnpodeccun u  peam3oBHIBATH COOCTBEHHBIE JKH3HEHHbBIE ILIAHEI,




FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTHYeCcKoMy  oOpasoBaHHIO 1
caM000pa3oBaHMIO HA IPOTSDKEHHM BCEH JKU3HH, TFOTOBHOCTH K aKTHUBHOMY
YIaCTHIO B PEIICHNH MPAKTHYECKHX 3a/1a4 MATEMaTHIeCKOM HANPaBIeHHOCTH,

7) 5KOJIOTHYECKOr0o BOCHHTAHHS:

C(OPMHUPOBAHHOCTE  HKOIOTHIECKOM KyJIbTYPBI, IIOHUMAHWE BIIUSHHS
COLUATEHO-3KOHOMHYECKHUX IIPOLIECCOB Ha COCTOSIHUE IPUPORHOM M COLUANBHOMN
Cpellbl, OCO3HAHKE TII00aNBHOIO XapaKTepa IKOJIOrHYECKUX npo0JieM, OpUeHTaIHs
Ha TIpHMCHCHHE MaTEMAaTHYeCKUX 3HAHUM JUIS peIIeHHs 3a1a4 B 06JIacTH
OKPYKAIOIIEH CpeNbl, IIaHHPOBAHHE IIOCTYIIKOB M OINEHKM HX BO3MOKHEIX
IOCIIEICTBUH 15l OKPYIKAIOIIEH CPEIBI; |

8) HeHHOCTH HAYYHOrO MOZHAHMSN:

C(OPMUPOBAHHOCT MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pasBUTHS  HAayKd M  OOIIECTBEHHON  NPAaKTHKH, [OHMMAHHE
MaTeMaTH4eCKOH HayKd Kak C(ephl YeloBevecKOll esTeIbHOCTH, STAloB ed
PasBUTHS W 3HAYUMOCTH IS DPasBUTHSI LUBHIH3ALHH, OBJIANEHHE S3bIKOM
MATeMaTHKH M MaTeMaTH4eCKOH KyJNbTypoH Kak CPEeICTBOM IO3HAHHS MHMpa,
TOTOBHOCTE OCYINECTBIIATE IIPOEKTHYIO M HCCIENOBATENBCKYIO JEsSTeIbHOCTD
HWHJMBUIYabHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJBTATHI

ITo3naBaTtesibHbIe yHHBepCcabHBIE y4eGHBIE AeiicTBHS

basoBbie Jjoruyeckune aeiicTBus:

BRIABIIAITE M XapaKTEPHU30BaTh CYIIECTBEHHBIE NMPU3HAKM MATEeMATHYECKHX
OOBEKTOB,  MOHATHH, OTHOILUEHMH  MeXIy NOHATHAMH,  (OPMYJIHPOBATH
ONPE/ICTICHNST TIOHATUH, YCTAHABIMBATh CYIECTBEHHbIN MPH3HAK KJ1accuhuKaIuH,
OCHOBAHHM [ 0000LICH!s U CPABHEHHUSI, KPHTEPUH IPOBOJIUMOTO AHAJH3A,

BOCIIPHHMMATh,  (OPMyJIHpOBaTh M  NpeoOpa3oOBHIBATH CYKJICHMS:
YTBEPIUTCIBHBIC i OTPULIATEINILHBIE, €IMHUYHEIE, YACTHEIE U OOIIHUE, YCIOBHEIE,

BBIIBJIATE MaTEMaTHIECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H H IIPOTHBOPEYHSI
B (haKTax, JaHHBIX, HAONFOJECHUIX U YTBEPXKICHMUSX, npeJyIaraTe KPUTEPUH JUIs
BBIABIIEHUS] 3aKOHOMEPHOCTEHN U MPOTHBOPEYHIA;

ACIIATh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHIYKTHBHBIX YMO3aK/IFOYCHUH, YMO3AKITIOYSHUH 110 aHAJIOTUH,

IPOBOJTUTE CAaMOCTOATENBEHO J0KA3aTebCTBA MATEMATHIECKHUX yTBEPKICHHUIT
(IpsiMBIe U OT IPOTUBHOIO), BEICTPAUBATh apryMEeHTalWI0, IPUBOJUTE IIPUMEPEI U
KOHTPIIPHMEPbI, 000CHOBBIBATE COOCTBEHHBIE CYHKIEHHUS ¥ BEIBO/IbL

BBEIOMpaTh CIoco0 pemeHus y4yeOGHOH 3amaun (cpaBHHMBaTH HECKOJIBKO
BApUAHTOB  PELICHMA, BbIOMpaTh  Hambolee MOAXONANME ¢ yusToM
CaMOCTOSTENIBHO BBIJIEIEHHBIX KPUTEPHEB).




basoBble HceeaoBaTeNbCKHe TeiicTBUS:

HCHOJIP30BATL  BOMPOCHI KaK HCCIICHOBATENbCKII HHCTPYMEHT II03HAHWS,
(hopMyTHpOBAaTE  BOIPOCEHI, (Gukcupyomue IPOTHBOpeYre,  mpobiemy,
YCTaHABIIUBAaTh HCKOMOE H JaHHOE, (hOPMHpPOBATH TMIOTE3Y, apryMeHTUPOBATE
CBOIO MO3ULIHI0, MHEHHE,;

TIPOBOZIUTE CaMOCTOSITENIBHO CIVIAHUPOBAHHBIN HKCIEPUMEHT, HCCIeOBAHIE
[10 yCTaHOBIIEHUIO OCOOCHHOCTE}H MaTeMaTHYECKOro 00BeKTa, SBJICHHS], IIpolLiecca,
BRISIBJICHHIO 3aBUCHMOCTEH My 00BEKTaMH, SIBICHHSIMH, TIPOLIECCAMH;

CaMOCTOATENEHO (POPMYITHPOBATH OBOGIIEHHS W BBIBOIBI 10 pe3ylibTataM
NPOBE/ICHHOTO  HaONIONEHHs, MCCIENOBAaHHUS, OLIEHHBATH JOCTOBEPHOCTD
IIOJIyICHHBIX PE3YIbTATOB, BLIBOAOB H 0000LIEHHIH; '

NIPOTHO3MPOBAaTh BO3MOXHOE pa3BUTHE IIPOLECCA, a TAKKE BBIABHIATE
IPEIIOIOMNKEHHS O €r0 Pa3BUTHH B HOBEIX YCJIOBHSIX.

Pa6ora ¢ undopmanueii:

BBIBIIATE Ne(ULATEl MHDOPMALIMY, JAHHBIX, HEOGXOMMMBIX ISl OTBETA Ha
BOIIPOC M JUISl PEIIeHUS 3aa4H;

BRIOMPATh HH(OPMALIHIO U3 UCTOYHHKOB Pa3IHUHBIX THIIOB, aHAIU3HUPOBATh,
CHCTCMATU3HPOBATh W HHTEPIPETUPOBATE MHGOPMAIMIO PA3IMYHBIX BHIOB U
(opm npencrasnenus;

CTPYKTYpPUpPOBaTh MH(OPMALKIO, MPEACTABIATE €8 B PasiUuHbIX (Gopmax,
HWITIOCTPUPOBATH rpahHIeCcKH;

OLICHUBATh HaJI&XHOCTh UH(pOpMaIK 1o CaMOCTOATEIEHO
C(hOpMyTUPOBAHHEIM KPUTEPHSIM. '

KomMyHuKaTHBHBIE yHHBEpCATbHbIE y4eOHble 1eiicTBHSA

Oo6menne:

BOCIIPHHUMATH ¥ OPMYIIHPOBATh CYXIECHUS B COOTBETCTBHH C YCIIOBHSIMHU H
LensMH  OOLIEHHUs, SCHO, TOYHO, TPAMOTHO BBID@XATh CBOIO TOYKY 3pEHHS B
YCTHBIX M MHUCbMCHHBIX TEKCTaX, NaBaTh MOSCHEHHS IO XOMy PELICHHS 3a/auM,
KOMMEHTHPOBATE I1OJIyYEHHBII Pe3yJIbTaT;

B X0Jie 00CYX/IeHHs 38/1aBaTh BOIPOCH! 110 CYIIECTBY 0OCY»XIaeMOil TeMBI,
npoOJIeMBl, pelaeMoil 3ajaud, BHICKA3bIBATE HJICH, HalleJIeHHbIE Ha IIOMCK
PCIICHUA, CONOCTABIATE CBOM CYXXIACHHSI C CyXICHHSIMH JAPYIHX YIaCTHHUKOB
Auanora, 0OHAapyXKHBATH PasMYMe U CXOICTBO IO3ULMH, B KOPPEKTHOH (opme
(opMynHpoBaTE pazHOrIacUs, CBOU BO3PAXKECHHS;

TIPCICTABIIATE Pe3yJIbTaThl PEIICHHS! 3a1a4ql, SKCIEPUMEHTA, HCCIETOBAHMYS,
TIPOCKTa, CaMOCTOATENLHO BHIOUpaTh (OpMAT BBICTYIUIEHMS C y4ETOM 3a1au
TIPE3CHTALMH U 0COOEHHOCTEH Ay IUTOPHUH.

PeryisiTuBHbIe yHHBEpcaIbHbIe y4eGHbIe el CTRHS




Camoopranusanus:

COCTABILATE ILIaH, alrOPUTM PEIICHHS 3a1a4d, BRIOMPaTh CIIOCO6 peleHus ¢
Y4ETOM HMEIOMIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHUPOBATH BAPUAHTEI PEILCHHH ¢ y4ETOM HOBOM HH(OpMaLHy.

CaMOKOHTPO/Ib, YMONHOHABHBINH HHTE/TEKT:

BIQJICTE  HABbIKAMH  IIO3HABATENIbHOH  pedUIeKCHH  Kak  OCO3HAHMS
COBEpIIAEMBIX NEHCTBUH M MBICIUTENBHBIX HPOLECCOB, HX PE3yJILTATOB, BIANETH
CrocobaMu  CaMOTIPOBEPKH, CaMOKOHTPOJIs Iporecca U pesyibTaTa pelieHHs
MaTeMaTH4YeCKOH 3a1a4u;

NPEABUACTE TPYTHOCTH, KOTOPBIE MOTYT BO3HHKHYTH NPH PELICHUM 3a/1auH,
BHOCHTb KOPPEKTHUBBI B JICAITEIEHOCT HA OCHOBE HOBBIX OOGCTOSITENBCTB, JaHHBIX,
HAHICHHBIX OIMOOK, BBISBIEHHBIX TPYXHOCTEH;

OHCHHUBATL COOTBETCTBHE PE3YIIBTATA LIEIH U YCIOBHSIM, OOBACHITE IIPUIHHBI
AOCTIOKCHHUS WM HEJOCTHKECHUS PE3yNbTaTOB HEATENBHOCTH, HAXOMHTh OIIHOKY,
AlaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY.

CosmecTHas AesITE/ILHOCTD:

TMOHMMATE M HCIIOJIB30BATh NMPEMMYILECTBA KOMAH/HON M MHIHBHYaTIbHOMN
paboThl mNpu pemeHud y4eGHEIX 3azad, IIPUHUMATh LEeNb COBMECTHOMH
ACATEILHOCTH, IUIAHHPOBATh OPraHU3allMIO COBMECTHOH paGoTs, pacIpenensTe
BUIIEI  paboT, JIOroBapHBaThCs, OOCYXKIATH NpOLECC W pe3ynbTaT paboTsl,
0000111aTE MHEHUS HECKOIBKUX JIIOJIEH;

y4acTBOBaTk B IPYNIIOBBIX (popmax paboTsl (06CyxueHus, o6MeH MHEHHH,
«MOSIOBBIE  INTYPMBI» M  HWHEIC), BBINOJHATH CBOIO 4YacTh paGoThl m
KOOpPIHMHHPOBATE CBOM NEHCTBUS C NPYrMMH WIEHAMH KOMAaH/bl, OIEHHBATDH
Ka4eCcTBO CBOEro BKJaja B OOLIMH NPOAYKT 110 KPHTEPHSM, copMyTupoBaHHEIM
YYaCTHHKaMH B3aUMOJEHCTRUS.

INPEAMETHBIE PE3YJBTATHI

K xoHuy o6yuenms B 10 knacce 00yYalOmuUHcs HONYYUT CHEAYIOLIHeE
TIPEAMETHBIC PE3YNbTATHI 110 OTAENBHBIM TeMaM paGodeil IporpaMMsl y4e6HOro
Kypca «AsreOpa 1 Hayajia MaTeMaTUIecKOro aHalu3ay:

Yucna u BuryucIeHus:

CBOOOJHO ONEPHPOBAaTh MOHATHAMH: PALHOHANBLHOE 4YHUCII0, GecKOHeyHas
NEPHO/IMIECKas  ApOOb, MPOLEHTHl, MPPALMOHANEHOE YHCIO0, MHOMKECTBA
PALHOHAILHBIX U NEHCTBUTEIBHBIX YHCEIN, MOLYIb JeHCTBUTEIHHOIO quca,;

' NPUMEHATE IPOOM M MPOLEHTBI IS pElIeHMs MPHKIANHBIX 3a71ad W3
PA3TMYHBIX OTPACiIel 3HAHUH U PealbHON SKU3HH,

MPUMEHATE NPUOTIKEHHbIE BEIYMCIICHNS, TIPABKIIA OKPYIIIEHHS, IIPUKUAIKY U

OLICHKY pe3yJIbTaTa BEIYHCICHUII;




CBOOOZHO OIEpHPOBAaTh IIOHSTHEM: CTENEHb C IIEJBIM  IIOKA3aTeleM,
MCIIOJIB30BATh MOJXO/SILYI0 (POPMyY 3aIMCH NEHCTBUTENBHBIX YMCEN JUIS PEIIeHHs
NPaKTHYECKHUX 3a/1a4 U MPEeACTABIECHHS TaHHbIX,

CBOGO/IHO ONEpUPOBaTh MOHATHEM: apu(pMETHUECKHH KOPEHS HaTypaJbHOM
CTEIeHM;

CBOOOJIHO OIIEPUPOBATH MOHATHEM: CTEIIEHb ¢ PALHOHATBHBIM [OKA3aTEIeM:;

CBOOOJHO ONEpUpOBaTh IMOHATHUAMH: JIOTaPU(DM UHCIE, HECATHYHBIE U
HaTypajbHBIE JOrapu(MbL;

CBOOOJIHO OIEpPHpPOBATH MOHSTHAMM: CHHYC, KOCHHYC, TaHT'€HC, KOTaHIEHC
YHCIIOBOTO apryMeHTa;

OIepupoBaTh IMOHATHAMH: aPKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOIO
apryMmeHra.

YpaBHeHHsI U HepaBeHCTBA:

CBOOOJHO OIEpUPOBATE MOHATHSAME: TOXIECTBO, YPAaBHEHHE, HEPABEHCTRO,
PaBHOCHUIIBHBIC YDABHEHHS M yPaBHEHUS-CIIE/ICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATE Pa3sJM4YHbIE METOAbl PELIEHMs pPAlHOHAIBHBIX M JpOOHO-
PalMOHANBHBIX  YPABHEHHH, NPUMEHATh METOJ| HHTEpPBAIOB JUIS pPELICHHS
HEPABCHCTB,;

CBOOOJIHO OIEPHPOBATh MOHATHSIMH: MHOTOYWIEH OT OIHOH IIepeMeHHOI,
MHOTOYIIEH C LEIbIMH KO3(Q(HUUMEHTaMH, KOPHH MHOTOYIEHA, NPUMEHSTD
ACJICHIE MHOTO4JICHA Ha MHOTOWICH C OCTaTKOM, TeopeMy besy u teopemy Buera
IUIsl peLIeH s 3a0aY;

CBOOOHO ONEPHPOBATH IMOHATHUSMH: CHCTEMA JIMHEHHBIX YPaBHEHUH,
MaTpula, ONpENeNHUTeNIb MAaTPHUIbl 2 X 2 U ero IeOMETPHYECKUH CMBICIH,
MCIIOJIb30BAaTh CBOMCTBA ONpeAeNMTeNs 2 X 2 IJs BBIYHCIICHUS €ro 3HAYeHHS,
NPUMEHATE  ONPEACNUTENIM UL PEIUCHUS CHCTEMBI JIMHEMHBIX ypaBHEHHH,
MOJIEITUPOBATE PEAIbHBIE CUTYAIMH C TIOMOIIBIO CHCTEMBI JIMHEHHBIX YPaBHEHHUIA,
HCCIIENI0BATE TIOCTPOCHHBIE MOJEIM C IOMOIIBIO MAaTpPHUIl M ONpelelHuTeleH,
VHTEPIPETUPOBATH IIOJIyYEHHBIH pe3yJIbTaT;

WCTIOJIB30BaTh CBOMCTBA JICHCTBUM C KOPHAMH Ui [peoOpa3soBaHMS
BBIPAYKEHU;

BRBINOJIHATE NIPE00Pa30BaHMs YHCIIOBBIX BBIPAXKEHHUM, CONEPIKAIHUX CTEIICHH C
palHOHAIBHEIM ITOKa3aTelleM;

UCIIOJIB30BATh CBOMcTBa norapu¢mos JUTSt npeobpa3oBaHusI
Jorapu(MUYECKUX BBIPaKEHUI;

CBOOOJIHO ONEpUpPOBATh NOHITHIMH: MPPALHMOHANBHEIE, I0KA3aTENBHBIE U
JNIOrapi()MUIECKHE yPABHEHHS, HAXOAUTH MX PEIIEHHUS C TIOMOIIBIO PABHOCHIIBHBIX
IEePEX0JI0B WIH OCYIIECTBIISASA IPOBEPKY KOPHEH; -




IPUMEHATE OCHOBHBIE TPUTOHOMETPUYECKHE (hOPMYIIbI s IPeoOpa3oBaHUs
TPUTOHOMETPHUYECKHUX BRIPAKEHHUIT;

CBOOOJIHO ~ ONEPUPOBATH IOHATHEM: TPUTOHOMETPHYECKOE yYpaBHEHHUe,
NPUMEHATE  HEOOXOAMMBbIE  (OPMYJBI JUIi  pElIeHHS OCHOBHEIX THIIOB
TPUTOHOMETPUYECKHUX YPaBHEHUH;

MOJICTIUPOBATh ~pe€ajlbHble CHUTYallud Ha S3bIKe anreGphl, COCTABIATH
BBIDKCHUS, YPaBHEHHUS, HEPABEHCTBA II0 YCIOBHIO 3aJadd, WCCIEIO0BATh
MIOCTPOEHHBIE MOJIEIIH C UCIIOJIb30BAHUEM allapaTa anreGpEl.

dynkuun u rpadpuku:

CBOOOZIHO OIIEPUPOBATH HOHATHAME: (QYHKIHS, CIIOCOOBI 3a1aHUs GyHKIHH,
B3aMMHO OOpaTHble (QYHKIMH, KOMIO3WIMSA (YHKIHM, rpadpuk  byHKIMH,
BBITIOJIHATE JJIEMEHTapHbIE IPe0Opa3oBaHus rpaduKoB (yHKIHIA;

CBOOOIHO ONEpHpoOBaTh MOHSTHAMHU: OOJACTH OIPENENECHHS U MHOXKECTBO
3HAYCHUN (yHKUMH, HYIM QYHKIHH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOIHO ONEpPUPOBATH IOHATHSAMH: UETHBIE M HEYSTHEIE GyHKIHH,
NEPUOMYECKHE (PYHKLHH, IPOMEKYTKH MOHOTOHHOCTH (YHKITHH, MAKCHMYyMbI U
MUHUMYMBI (QYHKLMH, HauboJbIlee M HaMMEHblIee 3HadeHHe (GYHKIMH Ha
IPOMEXYTKE;

CBOOOJHO OIEPUPOBATH MOHATHAMH: CTElleHHas (YHKIHS C HATYDAIBHBIM U
LEJIBIM TOKa3aTeNeM, IpaQuK CTENeHHOH (YHKIMM C HATYpPAIbHBIM M LIEJBIM
TNoKa3aTeeM, rpapuk KOopHs n-oif cTemneHuW Kak (QYHKIHH 0GpATHON CTemeHH ¢
HaTypaJIbHBIM I10Ka3aTeleM;

ONEPHPOBATEL IIOHATUAMU: JIMHEWHAs, KBaJpaTH4YHAs U ApOoOHO-TMHEHHas
(byHKLMH, BBITIONHATE SIEMEHTAPHOE UCCIIENIOBAHHIE M IIOCTPOEHHE X rpaduKoB;

CBOOOJIHO OIIEpHPOBATh IOHSTHSMH: IIOKa3aTeNbHAs M JorapudMuueckas
(yHKLMH, ¥X CBOKCTBA M rpaduKH, MCHONB30BAaTh UX IrpaduKd s peleHus
YPaBHEHUIA;

CBOOOJIHO OIEPUPOBATL MOHATUSMU: TPUTOHOMETPHYECKAs. OKPYKHOCTD,
OTIPE/IEJICHNEe TPUTOHOMETPUIECKUX (PYHKIIUH YUCIIOBOTO apryMeHTa;

WCIIOJIb30BaTh Ipaduku (yHKIMHA JUIS  HCCIENOBAHHSA IPOLECCOB W
3aBHCHMOCTEH IIPU PEIIEeHUH 33/1a4 U3 JPYIUX YYeOHEIX TMPEeIMETOB U pealbHOi
’KH3HH, BBIPAXaTh (OPMyTaMH 3aBHCHMOCTH MEKITY BETUYUHAMY,

Havajia MaTeMaTHYeCKOro anainsa:

CBOOOJIHO OIIEpUPOBATH MOHATHAMH: apU(METHYECKas H TI'eOMETPHYECKAs]
TPOrpeccus, OECKOHEYHO yOBIBAIONIAs TeOMETPHYECKAs IPOTPECCHs, THHENHbIN 1
SKCIIOHEHIMAJIBHBIA POCT, (POpPMyJIa CIIOKHBIX IPOLEHTOB, UMETh IIPE/ICTaBICHHE
0 KOHCTaHTE;

HCIIOJIB30BaTh IPOTPECCHH [UIsl PEUIEHHs PEalbHBIX 3aad IPUKIAIHOIO
Xapakrepa;




CBOOO/IHO ONEPUPOBATH MOHATHSAMHK: TTOCIIE0BATEILHOCTD, CIIOCOOBI 3a/[AHHUS
TOCIe/I0BATENLHOCTEH, MOHOTOHHBIE M OrpPaHHYEHHbIE [MOCIEN0BaTEIHOCTH,
IIOHUMATh OCHOBBI 3apPOXKACHHS MaTeMAaTHUECKOTO0 aHaiu3a Kak AaHaIu3a
OECKOHEYHO MalIbIX; .

CBOOOJIHO ~ OIEPUPOBATH IIOHATUSMU: HEIpPepbIBHbIE GyHKIMH, TOYKH
paspsIBa rpaduka QpyHKIME, ACHMIITOTHI rpadyka (GyHKIHM;

CBOOOJHO OIEPHPOBATH IMOHATHEM: (YHKIWS, HeNpepLIBHAs Ha OTpe3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (BYHKLMH IS peIeH s 3a(a4;

CBOOOZHO ONEPUPOBATh MOHATHAMU: IepBasi ¥ BTOpasi MPOU3BOMIHEIE
(yHKuMH, KacaTenbHas K TpaduKy GpyHKIMK;

BBIYHCIISITE MPOU3BOJAHBIC CYMMBI, NMPOU3BEACHHS, YACTHOIO M KOMIIO3HIUH
JBYX (DYHKIIU#, 3HATH IPOU3BOIHEIE SJIEMEHTapHBIX (PYHKIIHIA;

HCIIONIB30BATh TEOMETPUYECKUM M (U3MYECKHH CMBICT MPOM3BOJHON s
pelIeHus 3aaad.

MHnuoskecTBa M JIOTHKA:

CBOOOZIHO  ONEPHPOBATH  ITOHITHUSIMHU: MHOXECTBO,  ONEpalid  Haj
MHOXECTBaMH;

HCIIOJIB30BATH TEOPETUKO-MHOXKECTBEHHBIH alllapat JUisl OIMCAaHUsl PEANTBHBIX
TIPOLIECCOB U ABJICHHH, IPH PELICHAH 3a1a4 U3 JPYIUX yIeOHBIX IPeIMETOB;

CBOGOZHO ONEpHpPOBAaTh IOHATUAMH: OIpE/eIICHHE, TEOpeMa, ypaBHEHHe-
CIIE/ICTBHE, CBOMCTBO MAaTEMaTUIECKOTO 0OBEKTA, JOKA3aTeNECTBO, PABHOCHIbHBIE
YPaBHEHHsI U HEpaBEHCTBA.

K koHuy obysenns B 11 ksacce oGygarommitcs IIOJYYHT CJIEAYIOITHE
MPEIMETHBIC pe3yJbTaThl 110 OTJAENBHBIM TeMaM pabodell mporpamMel yyeGHOro
Kypca « Anrebpa U Hadajla MaTEMaTHYeCKOr0 aHATH3aY

Uucna u BbIYHCTICHHS

CBOOOZIHO ~ONEpPMpOBAaTh IOHATHSAMM: HATypalbHOE ¥  IIEJI0e 9HUCIIO,
MHOXXCCTBA HaTypallbHBIX M LEJBIX YHCENl, HCIONb30BaTh IPU3HAKH IEITUMOCTH
uenprx yucen, HOJl u HOK HaTypaltbHBIX Yrce yis permeHust 3a1ad, IIPUMEHSTH
anroputM EBkinja;

CBOOOIIHO ONEPUPOBATH TMOHSATHEM OCTATKA IO MOIYJIO, 3aIHCHIBATE
HaTypaJlbHBIE YHCIIA B PA3IHYHbBIX MO3UIIMOHHBIX CHCTEMAX CUHMCIICHHUS,

CBOOOIHO OIEPHPOBATH MOHATHUAMU: KOMIUIGKCHOE YMCIO M MHOXKECTBO
KOMIUIEKCHBIX HYHCEJl, NPEJCTABILATE KOMIUIEKCHBIE YHCIA B anrebpamdeckoil u
TPUTOHOMETPHIECKOH (DOPME, BBIIONHATE apH(pMETHUECKHE ONEpaliy ¢ HUMH K
H300paaTh Ha KOOPAUHATHOM IIOCKOCTH.

YpaBHeHHs1 U HepaBeHCTBA:




CBOOOJHO OMEPUPOBAaTh IOHSTUAMH: HMPPALMOHAIBHbIE, MMOKA3ATENbHBIC K
norapuMUYECKUe HEPABEHCTBA, HAXOAUTh HX pPEIIeHHss C  IIOMOIIBIO
PaBHOCHIIBHBIX [1€PEXOIOB;

OCYLIECTBIATH OTOOp KOpPHeH TIpd pelleHHu TPHUTOHOMETPHYECKOTO
YpaBHEHHS;

CBOOOZHO ONEPHPOBATH IOHATHEM TPUTOHOMETPHUECKOE HEpPaBeHCTBO,
NPUMEHATh  HEOOXOAUMBIE  (GOPMyYJBI ISl pEeLIeHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKHX HEPABEHCTB;

CBODOOIHO OIlepUPOBATH MOHATHIMHU: CHCTEMA H COBOKYITHOCTh YPaBHEHHUH H
HEPAaBeHCTB, PABHOCHIILHBIC CHCTEMBI M CHCTEMBI-CIIC/ICTBHS, HAXOMUTh PEIIeHHUs!
CHCTEMBI M COBOKYITHOCTEH PallMOHAIIBHBIX, HPPALMOHAIBHEIX, OKA3aTeIbHBIX H
JNIOTapU()MUYECKHX YPABHEHUH U HEPABEHCTB,

pemarb palroHaNBHEIE, UppalfOHAJIbHEIE, [I0Ka3aTeNIbHEIE,
NOTapUPMUYECKHE W  TPUTOHOMETPHYECKHE ypAaBHEHHS U HEpPaBEHCTBa,
COZiepIKallliie MOJIYJIH U TTapaMeTpEL;

NPAMEHATE Ipa(uyeCKue METOMBI IS PEIUEHNs yPABHEHHI U HEpaBEHCTB, a
TaKKe 3a1a4 C apamMeTpamu;

MOJICIIMPOBATh  PEANbHBIC CUTyalldM Ha S3BIKe aireGphl, COCTABIATEH
BLIDOKCHUSI, YPAaBHEHMs, HEPaBEHCTBA M MX CHCTEMBI [0 YCIOBHMIO 3a1adu,
MCCIIeNIoBAaTh IMOCTPOCHHBIE MOJEIM C WCIONB30BAaHHEM ammapara anre6per,
HHTEPIIPETHPOBATE IIOJIyYSHHBIH PE3yIIbTAT.

Pyakuuu u rpadpuxm:

CTPOUTH Tpa(uKH KOMIO3WIMH (YHKIHH C [OMOIIBIO 3JIEMEHTapPHOT0
MCCIEN0BAHMS U CBONCTB KOMITO3UIMH ABYX (DYHKIIHIA;

CTPOMTL ~ Ir€OMETpHYecKHe o0passl ypaBHEHHI W  HepaBeHCTB Ha
KOOP/IMHATHOH TIOCKOCTH;

CBOOOZHO  ONEPHPOBATH IOHATHAMHU: TpaduKu TPUTOHOMETPUIECKHX
dyHKIH;

NPUMEHATE (DYHKIUH Ui MOJETHMPOBAHUS W WCCIIEIOBAHHUS peanbHBIX
IIPOLIECCOB.

Hauana MaTeMaTHY€eCKOoro aHaJiusa:

HCIIOb30BAaTh NMPOU3BOAHYIO JUI UCCIENOBaHUS (DYHKIMK Ha MOHOTOHHOCTD
U DKCTPEMYMEI;

HaXOJIUTh HaHOOJIbIIeE U HAUMEHBIIIEe 3HAYEHUS (DYHKIHHA HEIPEpBIBHOM Ha
OTpE3Ke;

HCTIONIB30BaTh MNMPOM3BOJHYIO UL HAXOX/JCHHMS HAWIYYIIEr0 DPEIICHUS B
NPUKIAIHBIX, B TOM YHCJI€ COLHUAIbHO-OKOHOMHYECKHMX, 3ajadax, Juls
ONPENCNICHNST CKOPOCTH M YCKOPEHHs IpOIecca, 3aJaHHOrO (OpMYJIOH HIIH
rpauKom;




CBODOJIHO ~ ONEPHPOBATH TOHSTHSAMA: I€PBOOOPa3Has, ONpeneEHHbIH
MHTErpajl, HAaXOAUTb IEPBOOOPA3HBIE SIEMEHTApPHBIX (YHKIMHA U BBIYUCISTH
HHTErpan no gpopmyine Herorona-Jleibuuma;

HaXOIUTh IVIOIIANH THIOCKUX QUTYD 1 06BEMBI T ¢ IOMOMLIBIO MHTErPAa;

MMETh IpPE/ICTABICHAE O MaTeMaTHYeCKOM MOJIENMPOBAHMM Ha MpHMepe
cocraBieHus T hepeHIHaNbHEIX YPaBHeHHUIT,

pelaTk NpUKIIaJHbIe 3a/la4d, B TOM YHUCIIE COLHAIBHO-9KOHOMHYECKOTO U
(uzryeckoro xapakrepa, CpeiIcTBAMU MaTEMATHYECKOTO aHAIH3A.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O NIPOIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

Anuamos A.IlL., Konsruu FO.M. u np. AnreGpa 1 Hayaaa MaTeMaTHUYECKOTO
aHanusa. 10-11 xnaccel. (6a30BbIi 1 yriryOieHHBIH ypoBHH), MoCKBa,

uznarenscTBo " [Ipoceemenue, 2024 rog
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