MynunumnansHoe 0011e00pa3oBaTeIbHOE YUPESIKICHHUE
«Cpennsas obmeoOpa3oBarenbHas mkosa Ne9» r. HoBo3piOkoBa

AHHOTanus K padoyeil mporpaMMe y4eOHOro Kypca «Ajredpa H Ha4aja MaTeMaTHYeCKOIro
aHaJu3a. Yriy0JeHHbII YPOBEHb »

Pabouas mporpamma ydeOHOro mpeaMera «Anredpa W Hadaja MaTeMaTHYECKOTO aHAJIM3a.
YranyOneHHbI ypoBeHb» 00s3aTeNIbHON MpeaMeTHON obnactu «MaTteMaTika U MHPOpMaTHKa» SBISIETCS
YaCThI0 OCHOBHOU 0Opa30BaTeNIbHON MpOrpaMMbl cpeaHero obmiero obpasosanus (OO COO) MBOY
«COII Ne 9», paspaborana B cootBerctBur ¢ PI'OC COO Ha ocHoBe DemepanbHoil paboueii
IIporpaMMsl 0 MaTeMaTruke M peanusyetcs 2 roga c 10 mo 11 kmacc.

Pabouas mporpamma paspaboTaHa  yYUTEIIMH MAaTEMaTHKH IIKOJIBl C HCIIOJIb30BAaHUEM
«Konctpykropa pabounx mnporpamm» caiita «EauHoe conmepxaHue oO0mero oOpa3oBaHUS) B
cootBeTcTBHU ¢ [lonokeHHeM O paboymMx mporpamMMax M ONpeelseT OpraHu3alio 00pa30BaTEIbHOMN
JEATeNIbHOCTH YYHMTENsl B IIKOJE IO TpeaMeTy «Anrebpa W Hadala MaTeMaTHYECKOTO aHalH3a.
YrayOneHHbI ypoBeHb». Paboyast mporpaMma CoOep>KUT CIEAYIOLIHE CTPYKTYPHBIE SIIEMEHTHI:

-ITOSICHUTEIILHYTO 3aIHCKY;

-LIeJIM M3Y4eHHs y4eOHOro Kypca «Anrebpa v Hayajga MaTeMaTHUYECKOTO aHaln3a. Y TITyOJIeHHBIN
YPOBCHbY;

-MeCcTO y4eOHOro Kypca «Ajredpa M Hadajga MaTeMaTH4YEeCKOrO aHaiu3a. YTJIyOJeHHBIH
YPOBEHB» B yueOHOM IIJIaHE;

-cojiepKaHue y4eOHOro Kypca «AjreOpa M Hadyajla MaTeMaTHYECKOrO aHajiu3a. YTIyOJICHHBIN
YPOBEHBY;

-IJIaHUPYEeMBbIe PEe3yIbTaThl (JINYHOCTHBIC, METANPEIMETHBIC U MTPEIMETHBIC);

-TeMaTH4YEeCKOe IIaHNPOBaHUEe, CHOPMUPOBAHHOE ¢ yUETOM pabodeil MporpaMMbl BOCIIUTAHUS
BO3MOYKHOCTBIO Hcnoib3oBanus DOP/LIOP.

Pabouas mporpamma oOCyXk/ieHa U IPUHATA PEIICHHEM METOANYECKOr0 OObEIUHEHUS U
COIJIACOBAaHA 3aMECTUTENIEM AMPEKTOpa Mo yueOHo-BocnuTatesnbHoi pabore MBOY «COL Ne
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MynununansHoe O0r0KeTHOE 0011e00pa3oBaTeIbHOE YUPESKICHHE
«Cpennss obieobpazoBarenbHas mkona Ne 9» r. HoBo3siOkoBa, bpsHckoil obnactu

Breimuncka
13 OCHOBHOM 00pa3oBaTeIbHOM MpOorpaMMbl CPEAHETO 00IIEro 00pa3oBaHus

PACCMOTPEHO COI'JTACOBAHO
METOINYECKOE 00bEINHEHNE 3aMeCTUTEIb TupekTopa no Y BP
yuuTeneil MaTeMaTuky, GU3NKH, Aitbanymiaesa M.B.
uH(popmMaTHKH 30.08.2024r.

npotokoi ot 29.08.2024r., Nel

Pabouasi nporpamma
ydeOHOro Kypca «AnreOpa v Hadalla MaTeMaTHYECKOTO aHAITN3ay.
VYrnyOneHHbIH YPOBEHbD.
JUTS cpetHero 001ero oopa3oBaHus
Cpoxk ocBoenusi: 2 roga (c 10 mo 11 kiacc)

CocraBurtenb: ToBCcThIKO TaTrhsiua MIBaHOBHA
YUHUTEIIb MAaTEMAaTUKH, HHPOPMATHUKH
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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIil Kypc «Anrebpa W Havyajla MaTEMaTHUYECKOTO aHAIM3a» SIBISETCS
OHUM M3 Hauboyiee 3HAYMMBIX B MPOTPaMME CPEIHEro oOIiero oopazoBaHus,
IOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEUMBAET MHCTPYMEHTAJIBHYIO 0a3y s
U3Yy4EHHUs BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, & C JPYIroi CTOPOHBI, (POpMHUPYET
JIOTHYECKOE M aOCTPaKTHOE MBIIUIEHUE O0Yy4aroluXcs Ha ypOBHE, HEOOXOAMMOM
JUIL OCBOEHHUS MH(GOPMATUKHU, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU U JIPYTHX
IUCIMIUIMH. B paMkax maHHOro y4deOHOro Kypca oOydaromuecs OBIIAJEBAIOT
YHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH HaykH, KoTopas (popMyIaupyeT CBOU
JOCTUKEHMSI B MAaTEMaTU4eCcKon (hopMme.

VY4eOHblii Kypc anreOpbl M Hayald MAaTeMaTHYECKOTO aHaIn3a 3aKJaJbIBacT
OCHOBY JUIsl YCIIELIHOTO OBJIAJICHUS 3aKOHaMHU (U3MKH, XUMHUH, OHUOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON YKU3HHU,
IO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX LM(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTMSIX, YBEPEHHO MCIIONb30BaTh UX AJIs JajbHEMIIEero oOpa3oBaHUA U B
MOBCEIHEBHOM XKM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMH M JIOTUYECKHU
CTPOTMMH KOHCTPYKIHMSMHU anreOpbl M MaTeMaTHYEeCKOro aHalii3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHHHOCTb, JI0Ka3bIBATh
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U pacCy’kKiaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001IeHne W KOHKpETHU3aIuio, a0CTparupoBaHWE M aHAJIOTHI0, (OpMHUpPYET
KpEaTUBHOE U KPUTHUYECKOE MBIIIICHUE.

B xone u3yuenusi yueOHOro Kypca «Anredpa v Hayalia MaTeMaTHYECKOTO
aHaJM3a» 00y4YarolIuecs IMOJy4YaroT HOBBIM ONBIT PEIICHUs NMPUKIAJHBIX 3a7ad,
CaMOCTOSITEJIBHOTO IOCTPOEHUSI MATEMAaTUYECKUX MOJIEEN peallbHbIX CUTyaluH,
UHTEPIPETAllMd  TOJYYCHHBIX  pEUICHHH, 3HAKOMSTCI C  MpUMepaMu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MpPHUpPOJE, HAyKEe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

VY4eOHbIil Kypc 00nagaeT 3HAYUTEIbHBIM BOCHUTATEIBHBIM IOTEHIIMAIIOM,
KOTOpBIM peanu3yercss Kak uepe3 ydeOHbld MaTepuain, CHoCOOCTBYIOIIUMI
(GbopMUPOBAaHHIO HAYYHOT'O MHMPOBO33PEHMs, TaK M dYepe3 crneuuduky ydeOHOi
JESATENIbHOCTH, TpeOYIoleld MPOJOJKUTENbHON  KOHIEHTPAallMd BHHMAHMUA,
CaMOCTOSITEJIBHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJY4YEHHbIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTHYeCKOIo
aHaJln3a JICKUT ACSITETbHOCTHBIN NMPUHIUM 00yUYESHHUS.

B crpyktype yuebHOro kypca «Anrebpa W Hayajla MaTeMaTHYECKOTO
aHaJIM3a» BbIAEIECHBI CIEAYIOUINE COAEpKATENbHO-METOANYECKHE TuHUM: «Hucna



U BBIYUCIICHUS», «DyHKINUU U TpaQuKuy, «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeMaTHYeCKOT0 aHaim3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC
COZIePKATEITHHO-METOIMYCCKHE JIMHUM HW3YYalOTCS Ha TPOTSHKEHHH JABYX JIET
oOydeHHsT Ha YpOBHE CpEIHEro oO0IIero oO0pa30BaHUS, €CTECTBEHHO IOTIOIHSS
JpyT JIpyra W MOCTETICHHO HACHIIIAsCh HOBBIMH TeMaMU W paszaenamu. J[aHHBIN
y4eOHBI KypC SBISICTCS WMHTETPATUBHBIM, TOCKOJNBKY OOBEIUHSET B cebde
COJICpKAaHWE HECKOJbKUX MATEeMAaTHYEeCKUX IUCIHILIMH, TaKuX Kak anredpa,
TPUTOHOMETPHsSI, MaTEMATHUYECKU aHAIHW3, TEOPUs MHOXKECTB, MaTeMaTHUYecKas
noruka u apyrue. [lo Mepe Toro kak oOydaromuecss OBJaIeBaOT BcE Ooiee
IIMPOKUM MATEMaTHYECKUM alllapaToM, Y HUX MOCJIeN0BaTeNbHO (hopMHUpyeTCs U
COBEPILICHCTBYETCS yMEHHUE CTPOMTh MAaTEMaTHYECKYI0 MOJIENb PEeabHOM
CUTYyalllH, IPUMEHTh 3HAHUS, MOTyYCHHBIC TIPY U3yUeHUH Y4eOHOTO Kypca, JUis
PEIICHUsT CaMOCTOSITENTFHO C(HOPMYTHPOBAHHONW MAaTEeMAaTUYECKOM 3aJaud, a 3aTeM
UHTEPIIPETUPOBATH CBOW OTBET.

ConepxaTenpHO-MeTOAMYECKas JIMHUS «Uncia ¥ BBIYMCICHHS» 3aBEpIIacT
(dopMHpOBaHUE HABBIKOB UCIIOB30BAHUS JIEHCTBUTEIBHBIX YHCE, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemHero oomiero
oOpa3oBaHusi 0coboe BHUMaHue yaemsercs (QOPMHUPOBAHUIO  HABHIKOB
paIMOHATIBHBIX BBIYHUCICHHUM, BKIIOYAIONIMX B CeOsl MCIOJB30BaHUE Pa3IUYHBIX
dopMm 3ammcu 4YMcia, YMEHHUE JeNaTh NPUKUAKY, BBIIOJHATH MPUOIMKEHHBIC
BBIYUCIICHUS, OIEHUBATH YUCIIOBBIC BBIPAKCHUS, PabOTaTh C MAaTEeMaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolmMMCS MHOXKECTBAa HATypalbHBIX, IIEIBIX,
palMOHaNIbHBIX W JEHCTBUTENBHBIX  YWCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIGKCHBIX 4YHCell. B KakIoM H3 OSTUX MHOXKECTB pPacCMaTpPHBAIOTCS
CBOICTBEHHbIE €My creuuduyecKkue 3agayd M OINepaluu: JeJIeHHe Haledo,
ONEpUPOBAHME OCTAaTKaMH HAa MHOXKECTBE ILIENBIX YHCEN, OCOOble CBONCTBA
paIMOHATIBHBIX ¥ UPPAIMOHATBHBIX YHCEN, apu(PMETHUSCKUE OTepaIiu, a TaKkxKe
W3BJICUCHUE KOPHS HATYPaJTbHOW CTEIIEHW HAa MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapst mocienoBaTeNbHOMY pPACHIMPEHHIO KPyra HCHOJb3yEeMBIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMH HX TMPUMEHEHHS JJISl PEIICHHs Pa3IUYHBIX 3a]a4
dopmupyeTcsi TpeACTaBICHNE O SIWHCTBE MAaTEMATUKH KaK HAyKH W €€ pOJu B
MIOCTPOCHUU MOJIEJICH PEaNbHOTO MUpA, HMIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3AIIHS.

JIluans «YpaBHEHUS W HEPABEHCTBA» DPEATHM3YETCSl Ha TPOTSIKECHHH BCETO
oOydeHHsT HAa YpPOBHE CpEeIHEro oO0Iero oOpa3oBaHMsI, MOCKOJIbKY B KaXIOM
pasnene IIporpaMMbl NpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMX 3amad. B
pesynbrare 0OydJaromuecss OBJIAJAEBAIOT PAa3IMYHBIMH METOAAMH  PEIICHUS
paloOHaNbHBIX, HUPPAIMOHATIBHBIX, TIOKA3aTENbHBIX, JIOTAPUPMHUYECKHX U
TPUTOHOMETPHUYECKUX YpPaBHEHUI, HEPABEHCTB M CUCTEM, a TaKXke 3ajad,



coaepkamux napamerpsl. [lodydeHHbIE yMEHHs IIMPOKO HCHOJIB3YIOTCS IpHU
UCCIIEIOBAaHUH (DYHKIUN C TIOMOIIbIO MPOU3BOIHOM, P PELICHUHN MPHUKIAIHBIX
3a]a4 W 3a7]a4 Ha HAXOXKJCHHE HAauOOJBIINX M HaMMEHBIINX 3HAYCHUH (PyHKIUU.
JlanHasi conepkatelibHasi TUHUS BKIIIOYAET B ce0sl Takxke (GOpMUPOBAHUE YMEHUI
BBINIOJIHATh ~ pacy€Tsl 1O  (opMynaMm, MNpeoOpa3oBaHHs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAKKE BBIPAKECHUM,
CoJlepKalIiX CTerneHu U Jyorapudmel. braromaps u3ydeHHIO anredpanyeckoro
Marepuajia IMPOUCXOJIWUT  JaJbHEWIEEe  Pa3BUTHUE  AJNTOPUTMHYECKOTO U
a0CTPAKTHOTO MBIIIIEHUSI O0y4YaroImMXcs, POPMUPYIOTCS HABBIKK JI€yKTHUBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  TMPEJCTABICHUSA
3aKOHOMEPHOCTEW W 3aBUCHUMOCTEH B BHJIC PaBEHCTB U HEPaBEHCTB. Anrebpa
npeniaraeT d(QQPEeKTUBHbIE WHCTPYMEHTBI MJsl PELICHHs MPAKTUYECKHUX U
€CTECTBEHHO-HAYYHbIX 3a1a4, HAIJSJHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU KaK
A3bIKA HAYKH.

CopepxxarenbHo-MeTOoMYeckass JUHUSA «DYHKIUH U TpaduKu» TECHO
NEPeIyIeTaeTCd ¢ APYTMMH JIMHUSMHU Y4eOHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJa€ET MOCIEN0BATEIbHOCTh U3yUeHNs MaTepuana. M3yuenue creneHHoun,
MOKa3aTesIbHOM, JTIorapu(PMUUIECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKOB, UCIOJIb30BaHUE (PYHKIUN NJIs pelIeHus 3aja4 U3 APYrux yuyeOHBIX
IIPEAMETOB U PEATbHOM KU3HU TECHO CBA3AHO KAaK C MATEMATHYECKUM AHAIA30M,
TaKk W C pEIICHHEeM ypaBHEHUWH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POpMyJaMU 3aBUCHUMOCTU MEXKIY
pa3IMYHBIMK BEJIMYMHAMU, HCCIENOBATh TMOJYy4YEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKaThb 3aBUCUMOCTHM MEXIYy BEJIMYMHAMU B
pa3nuuHOil (opMe: aHATUTHUECKOH, rpaduyeckoil u ciaoBecHoil. Ero msydenue
CIOCOOCTBYET PAa3BUTHUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CIHOCOOHOCTH K
000011IEeHNIO U KOHKPETU3ALIMH, UCTIOIH30BAHUIO AaHAJIOTHA.

CopnepxarenbHass nuHus «Havana maTeMaTH4yecKoro aHajiv3a» MO3BOJIAET
CYLIECTBEHHO PACIIMPUTHL KPYI KaK MAaTeMaTHYECKHUX, TaK W NMPUKIAAHBIX 3a]ad,
JOCTYMHBIX O0O0yYarolKUMcs, TaK KaK y HUX MOSBISIETCS BO3MOXXHOCTh CTPOUTH
rpa@uky  CIOXHBIX (YHKUMMA, OMpEeAeNsiTh HMX HauOONbIINE W HAUMEHBIIUE
3HAYEHMSI, BBIYUCIATH IUIOWAAN (QUTYp U OOBEMBI Tel, HAXOJUTh CKOPOCTU U
YCKOpEeHHsI IpoueccoB. JlaHHas coaep:kaTenbHas JHMHUSA OTKPBIBAET HOBBIE
BO3MOKHOCTH IIOCTPOEHUS MATEMATHUYECKUX MOJENEH PpPEAJIbHBIX CUTyaluu,
MO3BOJIIET HAXOAWTh HAWIyYIIEe pPEUIEHWE B MPUKIAJHBIX, B TOM YHCIIE
COLMAJIbHO-D)KOHOMUYECKUX, 3a7a4aX. 3HAKOMCTBO C OCHOBAMHM MaTEMaTUYECKOTO
aHanM3a CrnocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTMYECKOTO U
KpPEaTUBHOTO MBIIIICHUS, (OPMHUPOBAHUIO YMEHMI pAaCIO3HABATh MPOSBICHUS



3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. OOydarommecs y3HAKT O
BBIJIAIONINXCSI PE3YyJIbTaTaX, IOJYYEHHBIX B XOJE pa3BUTHS MaTEMaTUKU Kak
HAyKH, U 00 UX aBTOpax.

CopaepxaTenpbHO-MeTOANYECKast JIMHUSA «MHOXKECTBA U JIOTMKa) BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUUM MHOXKECTB M MaTeMaTH4eCKOW JIOTHKU. TeopeTuko-
MHOECTBEHHBIE MIPEACTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJIBHON MaTEMAaTUKU
U TpearaloT Hambosiee yHUBEPCAJIbHBIA S3bIK, OOBEIUHSIONIMI BCE pa3/eibl
MaTeMaTUKU W €€ NPWIOKEHHUIM, OHU CBS3BIBAIOT pPa3HbE MaTEMaTHYECKUE
JUCUMIUIMHBI W WX NPWIOKEHUS B eaumHoe uenoe. [loatomy BaxkHO 1aTh
BO3MOXKHOCTh OO0y4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOM MaTeMaTUKHU U UCIIOJIb30BaTh €r0 JIJIsi BHIPAXKEHUSI CBOMX MBICIIEH.
JpyruM BaXHbIM TPU3HAKOM MATEMAaTUKU KAaK HAyKd CleayeT MpU3HaTh
CBOWMCTBEHHYIO €M CTpOrocTh OOOCHOBAaHMH | CJIEJIOBAaHHE OIpeIeIEHHBIM
NpaBWJaM  MOCTPOEHHs  JI0KA3aTelIbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEMaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOM PACCYXkICHUS HA OCHOBE JOTHUECKUX
npaBui, GOPMUPYET HABBIKK KPUTHIECCKOTO MBIIIICHHUS.

B yuebHom Kkypce «Ainredbpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMATUYECKOTO MOJCIMPOBAHUS, KOTOPBIE IMPU3BAHBI
Croco0CTBOBAaTh (OPMHUPOBAHUIO HABBIKOB ITOCTPOSHHUS MOJENEH peaTbHBIX
CUTyallMil, HCCIENOBaHUS 3THX MOJENEH C TMOMOILIBIO ammapara aireopbsl U
MaTeMaTU4YECKOr0 aHaau3a, WHTEPHpPETAMU MOJIYyYECHHBIX pE3yJbTaTroB. Takue
3aJ1aHusl BIUIETEHBI B KAKIBIM U3 pa3[eI0B IPOrpaMMBbl, TOCKOJIBKY BECh MAaTEpHAII
y4eOHOro Kypca HIMPOKO HMCIIOJIb3YETCs JJIA pelleHus] MpUKiIaaHbiXx 3anad. [lpu
pelIeHN:  peajbHBIX  MPAKTUYECKUX  33Jad  OOydalolIuecss  pa3BUBAIOT
HaAOJI0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJIb30BaTh  AHAJOTMI0, 0000maTh W KOHKPETH3UPOBaTh  MIpoOieMmy.
HestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB pEIICHHS NPUKIAJHBIX 3a7a4
OpraHM3yeTCs B MPOLIECCe U3YyUEHUs BCEX TEM YUeOHOro Kypca «Anredpa v Hayania
MaTEMaTUYECKOIO aHAIU3a».

Ha wusyuenme yuebHOro Kypca «Ainrebpa W Hayajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kyacce — 136 yacoB (4 4yaca B HEJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucaa 4 BBIYMCICHUSA

Panvonansupie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOU, MPOLIEHTHI,
OeckoHeuHble Mepuoanyeckue apoou. IlpumeHeHnue apoOGell M MPOIEHTOB IS
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEl 3HAHUHN U PEaNbHOM )KU3HH.

JlelictBuTenpHble  yucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudpmernueckue  onepauud € JCUCTBUTENbHBIMH  4HCIaMu.  MoJyub
JNEUCTBUTEILHOTO YKCIa U ero cBoicTBa. [IpubnnkE€HHbIE BBIYMCICHUS, TPaBUIIa
OKpYTJICHHUS], IPUKHJIKA U OLICHKA PE3YJIbTaTa BbIUUCICHH.

Crenenp ¢ 1nenbiM nokazareneM. buHoM Herotona. Hcnosb3oBaHue
MOJXOAIICH (POPMBI 3aMHCH IEHCTBUTENBHBIX YUCEN JIJISl PEICHUS TPAKTHUECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOICTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBAa, CTEIEHb C
JICUCTBUTEIBHBIM IOKA3aTEIIEM.

Jlorapudm uymcna. CpoiictBa norapupma. JlecaTuuHble M HATypajJbHbIC
JorapuQMsbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAHTE€HC YHCIJIOBOIO apryMEHTa. APKCHHYC,
apKKOCHHYC M apKTAaHI'€HC YMCJIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIbHBIE ypaBHEHMS W YypaBHEHHUs-CiencTBus. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEIbIX U APOOHO-PAMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOwIeHbl OT OJHOW IIEpEeMEHHOW. JlenmeHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpdunmrentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJIEPXKAIIUX CTENEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHOBHBIE METO/BI pemeHns
VPpaLMOHAIBHBIX YPaBHEHUM.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BhIpaXXEHU, COACPIKAITUX JTOTapU(MBI.

Jlorapudmuyeckue YPaBHEHHUS. OcHOBHBIE METO/IbI pelIeHus
Jorapu(MUYECKUX YPABHCHHM.

OcHOBHBIE TPUTOHOMETPHUUECKHUE (bopMyIBI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIpakeHH. Pellienre TpuroHoMeTpuueckux ypaBHEeHUH.



Pemienne cucreM JHMHENMHBIX ypaBHEHHMHW. Marpuma CHCTEMBI JIMHEHWHBIX
ypaBHeHMil. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKUH CMBICT U
CBOMCTBA, BBIUMCJIIEHUE €0 3HAYEHHUS, TPUMEHEHUE ONpPENETUTENS ISl PELICHUS
CHUCTEMBl JIMHEMHBIX YypaBHEHUH. PellleHne NpuKIagHbIX 33a7ad C MOMOILIBIO
CHCTEMBl JIMHEMHBIX ypaBHeHUU. lccienoBaHue DOCTPOCHHOW MOZEIU C
NOMOILBIO MaTPHUIL U ONPEIETUTENCH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN PEATbHOM CHUTyalMHd C IMOMOIIBIO
YpPaBHEHUII U HEpaBeHCTB. lIprimMeHeHHe ypaBHEHHMII U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3a/lad HU3 Pa3IuyHbIX o0JlacTeld HayKu U peabHOMN
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3aganus QyHKIUH. B3anMHO oOpaTHBle (QYHKUIUU.
Komnosunus ¢ynkumit. 'padux  dyHkmu. DinemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QyHKIIHUH.

OObnacTh ompeneneHus U MHOXECTBO 3HaueHHi (pynkuuu. Hymm yskuuu.
[TpomexyTku 3HaKONMOCTOSTHCTBA. YETHBIE U HeuéTHbIe QyHKIMU. [lepuonnyeckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYHKIMU. MaKCUMyMbl W MUHUMYMBI
dbynkuuu. Hanboubiiee u HauMeHblee 3HauyeHus: QyHKIMKU HAa POMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAaHHE U TOCTPOCHUE UX IPa(pUKOB.

CrenenHas QyHKUHMS C HATYpaJlbHBIM U IIeNIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M TpaduK KOpPHA N-OM CTeneHu Kak (PyHKuuM oOpaTHOU
CTEIEHU C HAaTYpaJIbHbIM [TOKA3aTEIEM.

[TokazatenbHast U jorapupmuyeckas (yHKUIMH, UX CBOMCTBA U TpaduKH.
HcnonpzoBanue rpadukoB GyHKIUHN 175 pelICHHUs ypaBHEHU.

TpuroHomeTpruyeckass OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GyHKLIMNA YUCIOBOTO apryMEeHTA.

QOYHKIMOHAIIBHBIE 3aBUCMMOCTA B pEAJbHBIX MPOLECCAX U SBICHUSX.
['paduku peanbHBIX 3aBUCHUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajan3a

ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aJaHMs IIOCIEIOBaTeNbHOCTEH. MeTton
MaTeMaTU4ECKOU WHYKIHH. MoOHOTOHHBIE U OTPaHUYCHHBIC
MOCJEA0BATENBHOCTU. VICTOpHS BO3ZHMKHOBEHUSI MAaT€MaTHYECKOrO AHAJIN3a Kak
aHaln3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckas U reoMeTpuueckas nporpeccuu. beckoneuno yoObiBarommas
reoMmerpuyeckas nporpeccus. Cymma O€CKOHEYHO YOBbIBaIOIIEH Te€OMETPUYECKOM
nporpeccuu. JIMHEMHbIA U SKCITOHEHIMAIBbHBIN poCcT. Hucno €. PopMyJia CI0KHBIX
npoueHTOB. Vcrnosib30BaHWE TIPOrpeccUH I PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapakTepa.



HemnpepriBHble (GyHKIMM W WX CBOWCTBA. TOYKM paspbiBa. ACHUMITOTHI
rpaduxoB ¢yHkiuil. CBoiicTBa (QyHKIMI HENpPEpbIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB JUIl PELICHHWs HEPaBEHCTB. l[IprMeHeHne CBOWCTB HENpPEPHIBHBIX
(GyHKIMI 115 perieHus 3a1ad.

ITepBas u BrOpas npousBoaHble GyHKIMU. Onpenenenrue, reOMeTpUIECKui U
(bu3znyecKuil CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBlI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3ULMU (PYHKIIHUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, omnepaluy HaJ MHOXXECTBAMM M MX CBOMCTBA. JlnarpaMmbl
Olinepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCaHMs PEaJbHBIX IMPOLECCOB M SBJICHUM, NPU PELICHWH 3a4ad U3 JIPYTHX
y4€OHBIX NPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHMUECKOTO OOBEKTa, CIEICTBHUE,
JI0Ka3aTEIbCTBO, PABHOCHUJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa 4 BIYMCICHUSA

Harypanbubie u nensle yncna. [[pumeHeHne NpU3HAKOB JIEIMMOCTH LIEJIBIX
yuces, HauOonpui oOumi nenutens (nanee — HOJl) m HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurMa EBkiuaa asis pereHus
3a7a4 B LEJIBIX YUCIIaX.

Kowmrnekcuple uucia. AnreOpanueckas W TPUTOHOMETpHYECKash (OpMbI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeThyeckue orepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPJIWHATHOM IUIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMITJIEKCHBIX YMCET IJIs1 PeIICHUs] PU3NYECKUX U TEOMETPUIECKUX 3a7ad.

YpaBHeHMs U HEPABEHCTBA

CucrtemMa ¥ COBOKYNHOCTb YpPaBHEHHWW W HEPABEHCTB. PaBHOCWIIbHBIC
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT1Oop  KOpHEHl  TPUTOHOMETPUYECKHMX  YPaBHEHUH C  TMOMOIUIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PenieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIIECHUS TOKA3aTEeNbHBIX U  JIOrapu(pMUUECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUSI CHUCTEM M COBOKYMHOCTEH palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTapU(MUUECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMM.



[Ipumenenne  ypaBHEHHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUYeCKUX 3aJady M 3aJad M3 pa3IUYHbIX O00JIacTell HAyKu U peaNbHOMN
JKWA3HU, UHTEPIIPETALINS [IOJYYEHHBIX PE3YJIbTAaTOB.

DYyHKUMH U TPaPUKH

I'paduk kommozunum GyHKIUNA. ['eoMeTpuueckue oOpa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QyHKINH, UX CBONCTBA U TPAPUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHU M HepaBeHCTB. [ 'paduueckue
METO/bI PELICHHUS 3a/1a4y C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN Ui HCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimnsa

[IpumMeHeHre mpou3BOAHON K MCCIENOBAHUIO (DYHKIIMK HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxoxneHume  HamOoONbIIEro M HAMMEHBIIEro  3HauYeHUM
HENpPEepBhIBHON (YHKIIMH Ha OTPE3KeE.

[IppumeHeHne NPOU3BOJHOM JUIA HAXOXACHUS HAWIIY4dlIer0 pPELICHUs B
NPUKIAIHBIX 3a/adax, JIsl ONPENENICHHs] CKOPOCTM U YCKOPEHHMS IIpoIlecca,
3a1aHHOTO (hOPMYJI0M WU rpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HbIX. I[lepBoOOpa3HbIe
aneMeHTapHbIX QyHkuuid. [IpaBuna HaxoxaeHUS TEpBOOOPA3HBIX.

HNnTerpain. I'eomeTpuueckum CMBICII VMHTErpala. Brruncnenne
onpeae€éHHoro naTerpaia mno gopmyine Hetotona-Jleibuua.

[IpumeHneHue uHTErpanga s HAXOXACHHUS IUIONIaJAeH IJIOCKUX (QUryp u
00BEMOB reOMETPUYECKHX Tell.

[Tpumepsr pemennii auddepeHIManbHBIX ypaBHEHUH. MareMaTtudeckoe
MOJICIMPOBAHUE PEATbHBIX IMPOLECCOB C TOMOLIBI0  AuddepeHIuaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIIMTAHMS:

c(OpPMUPOBAHHOCTH TPAXKJAHCKOM MO3UIIMK 00YyYarOIIETrocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO  4WJI€HAa  POCCHIICKOro  00IlecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYp, SIBICHUH,
IpoLenyp TpakJaHCKOro oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHHue
B3aMMOJIEUCTBOBATh C COLMAJIBHBIMA HWHCTUTYTAMH B COOTBETCTBUM C HX
GYHKIUSAMU ¥ Ha3HAUCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKON TPaXAAHCKON HIEHTUYHOCTHU, YBKEHHS K
MPOIIOMY M HACTOSIIEMY POCCHUICKOW MAaTeMaTUKH, LIEHHOCTHOE OTHOILIECHHE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUHCKOM MAaTEMaTUYECKOW IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTIDKEHHMH B JAPYTMX HayKax, TEXHOJOTHusX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITMTAHMS:

OCO3HaHUE JAYXOBHBIX LEHHOCTEH POCCUICKOro Hapoaa, CPOPMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMS, 3TUYECKOIO MOBEJAEHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKHM W JEATEIBHOCTBIO Y4YEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYUBOTO OYyAYILEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUHN, PacCyXI€HUI, BOCIPUUMYHUBOCTh
K MaT€MAaTHYECKUM aCEeKTaM pa3jIu4HbIX BUJOB HCKYCCTBA;

5) pu3uYecKOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh yYMEHUSI MPUMEHATH MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 3/10pOBOTo U 06€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 37I0OPOBBIO (370pOBOE THUTaHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATHH U
OTZbIXa, peryJiisipHas (pu3nveckas aKTUBHOCTh), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMSI:

FOTOBHOCTh K Tpydy, OCO3HAaHUE LIEHHOCTU TPYAOIIO0OUs, HHTEpEC K
pa3nuuHbiM  chepaM  Mpo(ecCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUE COBEpIIaTh OCO3HAHHBINA BHIOOP
Oynymeld mnpodeccur U peanu30BbIBATb COOCTBEHHBIE JKU3HEHHBIE IUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeéMaTH4eCKoMy  OOpa30BaHUIO U
caM0OOpa30BaHUIO HA TMPOTSHKCHUM BCEW JKU3HU, TOTOBHOCTh K aAKTHUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MATEMATUYECKOW HAIIPABJIECHHOCTH;

7) 3KOJIOTUY€CKOT0 BOCIIMTAHMSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHHUMAaHUE BIIUSHUS
COLHAIBHO-D)KOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOJHOW U COLIMAIIbHOU
Cpenbl, 0OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJIOTUUECKHUX MPOOJIeM, OPUSHTAITUS
HAa TIPUMEHEHHE MaTEeMAaTHYEeCKHUX 3HAHMU i1 pelnieHus 3a7ad B 00JacTu
OKpY’>Kalolel Cpepl, IUIAHUPOBAHUE TOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUU IUISI OKPYIKAIOIIEH CPEbI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TMOHUMaHUE
MaTeMaTHYECKOW HayKHh Kak cdepbl 4eIOBEYECKOW JEsATEIbHOCTH, JTaloB e€
pPa3sBUTUS W 3HAYMMOCTH JJIl PA3BUTUA LMBWIM3ALWH, OBJAJCHHUE S3BIKOM
MAaTEMAaTUKH W MaT€MaTUYECKOM KyJIbTYpOM KakK CpEICTBOM IMO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBIIATH MNPOECKTHYK) M MCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJIMBUIYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTeJbHBIC YHUBEPCATbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble JJornyeckue 1efcTBUA:

BBISIBISIT M XAPaKTEPU30BaTh CYIIECTBEHHbIE NPHU3HAKH MAaTEMaTHYECKUX
OOBEKTOB, MOHATUH, OTHOLIEHUN MEXAy MOHATHIMH, (QOpMYJIUPOBATH
oInpezesieHus MOHATUH, YCTAaHABIMBATh CYLIECTBEHHBIN NPU3HAK KJIACCU(UKALIUY,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOIUMOTO aHAJIH3a;

BOCIIPUHUMATh,  (GOpPMYyIHMpPOBaTb U  NPeoOpa3oBBIBATH  CY)KJICHUS:
yTBEPAUTENbHbIE U OTPULIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBIIITH MATEMAaTUYECKNAE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHS
B (hakTax, AAHHBIX, HAOJIONEHUSAX M YTBEP)KICHUSAX, MpEeAsiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUNH;

JieNaTh BBIBOJABI C KCIOJB30BAHUEM 33aKOHOB JIOTMKH, JE€IyKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIFOUEHHM, YMO3AKJIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPKACHUM
(mpsiMbIE U OT MPOTHUBHOI0), BBICTpauBaTh apryMEHTALUIO, IPUBOJIUThH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBOJIBI;

BbIOMpaTh cmoco0 pemieHust ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEUIeHMs,, BbIOMpaThb Haumbojee MNOAXOMAIMM ¢ y4éToMm
CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).



basoBbie ucciaenoBareabCcKue 1eHCTBUA:

UCIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUIT WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOjeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTH THUNOTE3Y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

IPOBOANTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN HKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTEeMaTHUeCKOTO 0OBEKTa, SIBICHHUS, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy 00BEKTaMH, SBIICHUSIMH, IPOIIECCAMHU;

CaMOCTOSITENIbHO (POpMyYJTUPOBaTh OOOOIICHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIONCHUS, HWCCICNOBAaHUS, OICHHWBAaTh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

IPOrHO3UPOBATh BO3MOXHOE pa3BUTHE IMIpPOLIecCa, a TaKkKe BbIABUTATH
MPEJIMOJIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATH JeUIUTH HHPOPMAIMH, JAaHHBIX, HEOOXOAMMBIX JUIsI OTBETa Ha
BOMPOC U JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh UH(POPMALIMIO U3 UCTOYHUKOB PAa3JIMYHBIX THIOB, aHAIM3UPOBATh,
CUCTEeMATU3UPOBaTh M HWHTEPIPETHPOBATh MH(POPMAIUIO Pa3IMYHBIX BHIOB M
¢dbopM TpeaCcCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OPMALINIO, MPEACTABIATh €€ B Pa3IUYHBIX (PopMmax,
WLTIOCTPUPOBATH TpapuuecKH;

OIICHUBATH HaIEKHOCTD uHbOpMaIUU o CaMOCTOSITEITLHO
c(hOpMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIE YHHUBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUS

OOmmenmne:

BOCIIPUHUMATh U (GOPMYJIMPOBATH CYKJACHHUS B COOTBETCTBUU C YCIIOBUSIMU U
HEIIMU  OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXXAaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PEIICHHS 3a/auu,
KOMMEHTHUPOBATH MMOJTYUYEHHBIN pe3ybTarT;

B X0Jie 0OCYXXJIEHMS 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBI,
npoOJieMbl, pelIaeMoil 3ajadyu, BBICKA3bIBaTh HJCH, HAIlCJICHHBIE Ha TIOUCK
pEeUIeHUs, COIMOCTaBIISITh CBOM CYXIEHUSA C CYXICHUSIMHU APYTUX YUYAaCTHHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO TMO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3aJlau, SKCIIEPUMEHTa, UCCIeOBAHMUSI,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MIPE3EHTAIN U OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIe YYeOHbIe 1eliCTBUSA



Camoopranusanus:

COCTaBIIAITh IIAH, aJITOPUTM PELICHUS 3a/1a4H, BEHIOMPATh CIIOCOO peLIeHHs ¢
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJIEKT:

BJa/JeTh HABbIKAMU  MO3HABATEJbHOM  pedrekcud Kak  OCO3HaHUsA
COBEpIIAEMbIX JEUCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3yNIbTATOB, BIAJETh
crnoco0aMy CaMOMNPOBEPKH, CAMOKOHTPOJISl TMpolecca M pesyjbTaTa peuieHus
MaTeMaTUYEeCKOM 3a/1auu;

NpEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPHU PELICHUHU 3a/1auH,
BHOCHTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHUE PE3YJIbTATa LEIN U YCIOBUSAM, OOBIACHITH MPUUUHBI
JOCTHXKEHUSI WIIA HEJIOCTHIKEHUS! PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTH OIUOKY,
JaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHasl 1eAITEIbHOCTD:

NOHMMATh U HCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHONW M WHIUBUIAYaJIbHOU
paboTbl mpU pEeHIeHUH YYeOHbIX 3a7a4, MNPUHUMATh 1eb COBMECTHOMU
NEeSATEIbHOCTH, TJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOW pPabOThl, pacmpeneisith
BUIbl paboOT, JOroBapuUBaThCsA, OOCYXAAaTh MpOIEecC M pe3yabTaT paldoThl,
0000111aTh MHEHHST HECKOJILKHX JTIOCH;

y4aCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OMEH MHEHHH,
«MO3TOBbIE€ IITYpMbl» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJIMHUPOBaTh CBOM JCHCTBUSA C JPYTMMU YJIEHAMHU KOMAaHbl, OLICHUBATh
Ka4yeCTBO CBOErO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUsIM, CHOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJCHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce oOy4arOIIMICAd MOJYYUT CIICIYIOIINE
IpEeIMETHbIE PE3yJIbTAaThl MO0 OTACJIbHBIM TeMaM pabodeil mporpaMMmbl yueOHOTrOo
Kypca «Anrebpa u Hadajla MaTEMaTHIECKOTO aHATN3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJITHO OIEpUPOBATh MOHATHUSAMHU: PAMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoguyeckas JapoOb, MPOLEHTHI, HWPPALMOHATBLHOE YHWCIO, MHOXECTBA
PaLMOHAIIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSATh JPpOOM W TPOLEHTH JUIsl PEIICHWs TPHUKIAJAHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU,

MPUMEHSTH NMPUOIMKEHHBIE BBIYUCIICHUS, TpaBUila OKPYTJIEHUS, IPUKUIKY U
OLIEHKY pe3YJIbTAaTa BbIYUCIICHHUII;



CBOOOZHO OMEpUpPOBAaTh TIOHATHEM: CTENEHb C IIeJIbIM IOKa3aTeleM,
UCIOJI30BaTh MOAXOIAILYI0 (POPMY 3aMHUCH IEHCTBUTENBHBIX YUCEN AT PEeIICHUs
IIPAKTUYECKUX 33/1a4 U IIPEICTABICHUS TAHHBIX;

CBOOOJHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPajJIbHOU
CTEICHU;

CBOOOHO ONEPUPOBAThH MOHATHUEM: CTETIEHDb C PALIMOHAIBHBIM ITOKa3aTeNeM;

CBOOOZHO OINEpPUPOBaTH MOHATUSAMU: JOrapupM 4UHCTA, IECATHYHBIE U
HaTypaJIbHbIE JIOTapUPMBI;

CBOOOZHO ONEpPUPOBATh MOHSTUSAMU: CHUHYC, KOCHHYC, TAHI€HC, KOTAHT€HC
YHCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHUHYC, aPKKOCHUHYC M apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpUPOBATh MOHATHSMU: TOXKAECTBO, YPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPABHEHMS U YPABHEHUA-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHATHh Pa3IMYHbIE METOJbl PEIIeHUs PALUOHAIBHBIX U JIPOOHO-
palMOHAIBHBIX ypPaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMHU: MHOTOUWIEH OT OJHOM MEPEMEHHOM,
MHOTOUJIEH C MLeNbMH KO3(p(UIUEHTAMH, KOPHU MHOTOYJIEHA, HPUMEHATH
JI€JIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUISL peLIeHus 3a/1a4;

CBOOOZHO ONEpUpoBaTh TMOHATHUAMU: CHCTEMa JIMHEHHBIX YpaBHEHHUH,
MaTpuLa, ONPENEIUTENb MaTpuupl 2 X 2 M €ero IEOMETPUYECKUN CMBICI,
UCITIOJI30BaTh CBOMICTBA ONpeAenuTenss 2 X 2 Juisl BBIYUCIEHHUS €ro 3HayeHus,
OPUMEHATh ONPENEIUTENN JUIsl PELIEHUST CUCTEMBbl JIMHEHWHBIX YpPaBHEHUH,
MOJZICJINPOBATh PEAJIbHbIE CUTYyallUU C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPaBHEHUH,
UCCJIEIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEICIMTEIEH,
WHTEPIIPETUPOBATH ITOJYyYECHHBIM PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JIGHCTBUH C KOpHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHN;

BBINOJIHATH Pe0Opa30BaHUs YHUCIOBBIX BBIPAXKEHUHN, COAEPKAIINUX CTENIEHU C
palMOHAIBHBIM [TI0KA3aTENIEM;

UCITI0JIb30BaTh CBOMCTBa norapudmon JUIS npeodpazoBaHus
Jorapu(pMUUECKUX BHIPAKEHUH;

CBOOOZHO ONEPUPOBATh NOHATUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTEIbHBIE U
jgorapu(pMHUECKre YPaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOILBIO PABHOCUIIBHBIX
IIEPEXOA0B WIIM OCYILECTBIIAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUYEcKre GopMyIibl Il TpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHUIA;

CBOOOZHO OMEpUpPOBaTh MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OpUMEHSATh HeoOXoauMble  (QOPMYJbl Ui pEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXXCHUS, YpPaBHEHUS, HEPABEHCTBA IO YCJIOBHUIO 3aJauyd, HCCIEI0BATh
MIOCTPOEHHBIE MOJIEIIH C MCIIOIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, COCOObI 3a1aHus PyHKINH,
B3aMMHO oOOpaTHble (YHKIUHM, KoMOo3umus GyHKuuM, rpaduxk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKINIH;

CBOOOJTHO ONEPHPOBATH MOHATUSAMHU: OOJACTH OMPEACNCHHUS U MHOMXKECTBO
3Ha4eHU! QYHKIMHU, HYIU QYHKIMU, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMEpUpOBaTh TMOHATHSAMHU: UYETHbIE M HEUETHBIE (PYHKIUH,
nepuoanyeckre (QyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKLIUH, MAaKCUMYMBbI U
MUHUMYMbl (DyHKUIMH, HaumOOJblllee M HaUMEHbIee 3HaYeHHEe (QYHKIUU Ha
POMEXKYTKE;

CBOOOJTHO OTEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKIMS ¢ HATYpaJbHBIM U
[ENbIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMH C HATypaJbHBIM M LEJIbIM
nokasartenemM, rpauk KOpHsS Nn-0il CTeNeHH Kak (PyHKIHUHM OOpaTHOW CTENEHU C
HATYpPaJIbHBIM ITOKa3aTelIeM;

ONepUpOBATh TOHATUSAMH: JIMHEWHas, KBaapaTH4YHas U JpOOHO-TUHEHHas
(yHKIMH, BHITIOJTHATD AJIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(UKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHSMHU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMHM, UX CBOMCTBA M TpadHKH, MCIONB30BaTh MX TpadUKH IS PELICHHS
YPaBHECHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKass OKPY>KHOCTB,
oTpeziesieHue TPUTOHOMETPUUECKHUX (QYHKIUI YMCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKUUN JUId  HCCIEAOBAaHHSA TPOIECCOB U
3aBHCHUMOCTEN NpU pelIeHUH 3a7ad U3 APYTHX Y4eOHBIX MPEAMETOB U peaTbHOMN
KHU3HH, BEIPAXXaTh GOPMyJIaMU 3aBUCUMOCTH MEX/1y BeIMUNHAMH;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBATh MOHATHSIMH: apuPMeTHUecKas U TeoMeTphuYecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi TeOMETpUUECKasi MPOrpeccus, JIUHEHHBINA U
AKCIIOHEHIMATIBHBIN poCT, opMyJsia CIOKHBIX MPOLEHTOB, UMETh NPECTABICHHUE
0 KOHCTAHTE;

UCITOJIb30BaTh MPOTPECCUU JJISl PELICHUs pPeajbHBIX 3a]ad MPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEpUPOBATH MOHATHIMHU: TOCIEI0BATEIILHOCTD, CIIOCOOBI 3a/1aHUs
NOCJIEIOBATENBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MAaTEMAaTHYECKOrO0 aHajd3a KakK aHalau3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO OINEpUPOBATh MOHATUSIMHU: HENpPEpbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka pyHKINN, aCUMIOTOTHI rpaduka QpyHKINH;

CBOOOZHO OMEepUpOBaTh MOHATHEM: (YHKIUS, HENpepbiBHAsS Ha OTPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMH JJI PEIICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh MOHATHSIMU: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIMHU, KacaTenbHas K rpaduky GyHKIUY;

BBIYKCIIATh TPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOTO U KOMITO3HULIMH
NBYX (PYHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIOJIb30BaTh T€OMETPUUECKU U (PU3MYECKUN CMBICT MPOU3BOIHOM IS
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTh TMOHATHUSMHU: MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIHN anmnapar JJisl ONIMCaHUs PEaIbHbIX
MPOLIECCOB U SIBJICHUM, TPU PEUICHUU 3a]1a4 U3 APYTHUX yUeOHBIX MPEAMETOB;

CBOOOJHO OINEpPUPOBaTH MOHATUSMU: OIpEAENCHHE, TEeopeMa, ypaBHEHHE-
CJIEJICTBUE, CBOMCTBO MaTEMaTUYECKOTO OOBEKTA, JOKA3aTEIbCTBO, PABHOCUIIBHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obyuenuss B 11 kJjacce oOydyaroOIIMICSd TOJYYUT CIEIYIOIIHE
IpeIMETHbIE PE3yJIbTAaThl MO OTACJIbHBIM TeMaM pabodeil mporpaMMbl yueOHOTro
Kypca «Anrebpa v Hayajla MaTeMaTHYECKOT0 aHaTu3ay:

Yucsia ¥ BIYMCICHUSA:

CBOOOJTHO ONEPUPOBATH MOHATHSIMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOKECTBA HATypalbHbIX M LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uensix ynucen, HOJ[ u HOK nHarypanbHbIX yucen Juis pelieHus 3aaa4, NpUMEHSTh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh MOHATHEM OCTaTKa IO MOJIYJIO, 3alUChIBATh
HaTypaJbHbIE YHCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJITHO OMEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHUCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCell, MPEACTABIATh KOMIUIEKCHBIE YHUCIa B alreOpandeckon H
TPUTOHOMETPHUUECKOI (hopMe, BBIMIOIHATH apu(METHUECKHE ONEepaluy ¢ HUMU U
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZHO OMEpPUPOBATh MOHIATUAMU: HpPpaAlOHAJbHBIE, MOKa3aTeJIbHbIE U
jJorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PEUICHHS C  I[OMOIIBIO
PABHOCUJIbHBIX MIEPEXO/IOB;

OCYILIECTBIISATh OTOOpP KOpPHEH TpH PpELIEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOZHO OMEpUPOBaTh MOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
NPUMEHATh  HeoOXoammbie  (HOPMYJIBI  [IJII  PEIMICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTNEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYIHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOIAUTh PEIICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
JorapuMUYECKUX YPAaBHCHHUIN U HEPABECHCTB;

pemarb palOHAJIbHbIE, UppaloHalIbHBbIE, MOKa3aTEIbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUSS U  HEPABEHCTBA,
COZEpIKAIINE MOYJIM U IIapaMeTpBhl;

MPUMEHSTH TpaduuecKre MEeTOAbI JJI PEIICHUS YpaBHEHUN W HEPaBEHCTB, a
TaKKe 3aJ1a4 ¢ IapaMeTpaMy;

MOJICJIMPOBaTh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHUS, YPAaBHEHMS, HEPABEHCTBA W HX CHUCTEMBI IO YCJIOBUIO 3aJ1ayH,
UCCIIEJIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHWEM armmaparta anreopsl,
WHTEPIPETUPOBATH MOITYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpadUKK KOMMIO3UIMU (PYHKIUNA C MOMOIIBIO 3JIEMEHTAPHOrO
MCCJIeIOBAHUS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOUTh TEOMETPHYECKHEe 00pa3bl ypaBHEHHM U  HEPaBEHCTB Ha
KOOPJIWHATHOM TNIOCKOCTH;

CBOOOJTHO  OMepUpoBaTh MOHATUSMU: TpadUKU TPUTOHOMETPUUYECKUX
byHKIMI;

OpUMEHATh (GYHKIUWA JJII MOJEIUPOBAHUS M HCCICIOBAHUS PEATHHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCII0JIb30BaTh MPOU3BOIHYIO JIJISl UCCIAEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTb
Y DKCTPEMYMBI;

HAXOJUTh HANOOJIbIIEe U HAMMEHBITIEE 3HAYCHUs (DYHKIINM HETIPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IIEro PELICHUS B
NPUKIAIHBIX, B TOM YHUCJIE€ COLUMAJIbHO-JKOHOMHYECKHX, 3aJaydax, s
OmpeNeseH!s CKOPOCTU U YCKOPEHHUsl Ipoliecca, 3aJaHHOro (GopMysod WU
rpaduxom;



CBOOOZHO ONepupoBaTh TMOHATUSAMU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTErpaJl, HAaXOJWUTh MEePBOOOpa3HBIE HIEMEHTApPHbIX (YHKUMNA M BBIYHCIATH
uHTerpan no popmyie Hototona-JleliOnua;

HAXOJUTh IIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJ C MOMOIIIBIO HHTETPaa;

UMEThb MpPEJCTaBIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha IpHUMEpe
cocTapiieHus AU epeHnanbHbIX YPaBHEHUM;

pemiath MpUKJIaJHbIE 337a4d, B TOM YHUCJIE COLHUAIbHO-IKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpecCTBAMU MaTeMaTHYECKOTO aHAIIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n MPOrpamMMmsl Bcero Kontpoabrpie  TMpakruieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
MHO0X€eCTBO N€HCTBUTEILHEIX YHCEIL.
1 MHorounensl. PaninoHaabHbIe ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI TMHEHHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrerneHHass GyHKIUS ¢ 12 1
LEJIbIM ITOKa3aTeIeM
3 Apudmerndeckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenbHas ¢pyHkuus. [lokasarenbHble 10 1
YpaBHEHHUS
5 Jlorapudmuaeckas GyHKIus. 18 1
Jlorapudmuueckue ypaBHeHUS
6 TpUroHoMeTpUUECKHE BBIPAKEHUS U ” 1
ypaBHEHUS
ITocnenoBaTeabHOCTH U IIPOIPECCUH 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMaTH3aIUs 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontpoabnpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| UccnenoBanue GyHKINHA ¢ TTOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpuroHOMETpPUUECKUX (PYHKITHH. 14 1
TpuronoMmerpuueckre HEpaBeHCTBA
4 WppanmonansHble, MoKa3aTeIbHBIE U 24 1
JorapuMuuecKre HepaBeHCTBa
KommiekcHbie uncna 10 1
6 HarypanbHble u 1ienbie ynucna 10 1
CucreMbl paloHATBHBIX, UPPALMOHATEHBIX
7 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 12 1
ypaBHEHUU
8 3ajauun ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIHS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunyecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ugpoBbIe
n/n Tewma ypoka Bcero Kontpoaenpie  TMpakrieckue iy‘lemm :)Iﬁfc)l;l;oBaTenbnme
padoThI padoThI pecypenr
| [[MHO€eCTBO, ONepali HaJl MHOYKECTBaMU 1
1 UX CBOMCTBa
2 Huarpammsl Ditnepa-Benna 1
3 [IpuMeHeHne TeOpeTHKO-MHOKECTBEHHOTO |
amnmnapara JaJisl pelieHus 3a1a4
Pammmonansubie ynciaa. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOU, TIPOIICHTHI, 1
OECKOHEUYHBIC TIEPUOANYECKHE IPOOH
Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U
5 JECATUYHBIC TPOOU, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINUECKHIE TpoOH
6 [Ipumenenne nqpobeii v MPOIEHTOB IS 1
peuieHus: NpUKIAAHbIX 3324
7 [Ipumenenue apoOeit U MPOIEHTOB IS |
peuieHus: NpUKIAAHbIX 3324
2 JleicTBuTenbHBIC Ynciia. PanimonanbHbIC U 1
HMppalyoHaJbHbIC YHCTIa
9 Apudmernueckue onepaum ¢ 1
JIEHCTBUTEIILHBIMU YHCIIAMHU
10 Moaynb A€HCTBUTEIBHOTO YUCTIA U €T0 |

CBOMCTBA




11

[TpuGnuxEHHbIE BEIYMCIICHUS, TPaBUIIa
OKPYIJICHUS, IPUKHUJIKA U OLICHKA
pe3ynbTara BEIYUCICHAN

12

OcCHOBHBIE MCTObI pCHICHUA LCIIBIX U
IpoOHO-pallMOHATILHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHHS IIETBIX U
IpoOHO-pallMOHATILHBIX YPABHEHUH U
HEPABEHCTB

14

OCHOBHBIE METO/IbI PELLICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHOro4wieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOYWICH C
octaTtkoM. Teopema besy

16

MHOro4IeHBI C LENbIMA KO PHUIIHMEHTAMH.
Teopema Buera

17

Pemenue cucrem TMHEHHBIX YpaBHEHHI

18

Pewienne cucreM IMHENHBIX YPaBHEHUN

19

Marpuia cucTeMsl JINHEWHBIX YPABHEHU.
Ornpenenurens MaTpUIbI 2%X2, €ero
T€OMETPUYECKHUM CMBICII U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurtenb MaTPUIBI 2X2, €10
T€OMETPUUYECKHUM CMBICII U CBOMCTBA;
BBIUKCJICHHUE €TI0 3HAUCHUS

21

[TpumeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YPAaBHEHU




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIbIO
CHCTEMBI JINHEHBIX YPAaBHEHUI

23

Pemrenne npukiiagHeIxX 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

24

KoHnTtposbHas padota: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

DyHKIHUS, CTIOCOOBI 3a/1aHus (PYHKITUH.
B3aumuo obpartubie pyHkinu. Kommosurus
byHKIMA

26

I'paduk pyHkunu. DnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB GyHKIUN

27

OOacTp onpeeneHns 1 MHOXKECTBO
3HayeHut pynkuuu. Hymm ¢pynkuumu.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC PYHKITUH.
[Tepuonnueckne Gpynkuu. [IpomexxyTku
MOHOTOHHOCTH (pYHKIIHH

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITHH.
Haunbosnbiiee n HanMeHblIee 3HAYEHHE
(YHKLIHU HAa IPOMEXKYTKE

30

JluneliHast, KBagpaTU4HAs U JPOOHO-
AuHeNHas QyHKIIH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpoeHne TpauKOB ATUX PYHKITUN

33

Crerens ¢ OCJIBIM ITIOKAa3aTCIICM. bunom




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeleM. buaom

34 Hsrotona
CrenenHast GyHKIMS C HATypalIbHBIM U

35 LEJILIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponbnas padora: "CreneHHas
dbynkuus. E€ colicTBa u rpadguk”

37 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

13 Apudmerndeckuii KOpeHb HATypaTbHON
CTEIEHU U €ro CBOKCTBA

39 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
CoJIepXkalIiX CTENEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,
CoJIepXkalIiX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BRIPAKCHHH,
COJIepKaIIMX CTEIIEHU U KOPHU
Uppanmonanbubie ypaBHeHusi. OCHOBHBIE

42 METO/BbI PEILICHUS UPPALMOHAIBHBIX
ypaBHEHUU
Uppanmonanbubie ypaBHeHusi. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALMOHATBHBIX
YpaBHEHU N
Uppanuonanbusie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUSI UPPATUOHAIBHBIX
YpaBHEHU N

45 PaBHOCHIIBHBIE IEPEXO/IBI B PELIEHUU




UPPALMOHAIIBLHBIX YPAaBHEHUN

PaBHOCUIIbHBIE TIEPEXO/Ibl B PELICHUT

46 UPpAIMOHATILHBIX YPaBHCHHIMA

47 PaBHOCUIIbHBIE TIEPEXO/Ibl B PEILICHUU
UpPpaALMOHATILHBIX YPaBHEHHM

43 PaBHOCHIIbHBIE TTEPEXO/IBI B PELICHUU
UPpAIMOHATILHBIX YPaBHCHHMA
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTypaJibHBIM MIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 KaK (PyHKIIMH OOpaTHOW CTEIEeHHU C
HaTYpaJIbHBIM IOKa3aTeleM
KonTtponbHast padora: "CBoiicTBa 1 rpagux

51 KOpHsI n-0¥ cTeneHu. MpparmonaibHbie
ypaBHEeHUS"

5 Crenensb ¢ pallMOHATBHBIM MOKa3aTeIeM U
e€ CBOICTBA

53 CremneHb ¢ paluOHAIbLHBIM MTOKA3aTEeIeM U
e€ CBOICTBA

54 CreneHb ¢ palluOHAIBLHBIM MTOKA3aTeNeM U
e€ CBOIICTBa

55 [NoxazatenbHast GyHKIM, €€ CBOICTBA U
rpaduk

56 Hcnons3oBanue rpaduka QyHKIUU AJIs
pellIeHUs] ypaBHEHU I

57 Hcnonb3oBanue rpaduka QyHKIUU AJIs

pElIEeHHs] ypaBHEHHI




[loka3zarenbHble ypaBHEeHUs. OCHOBHBIE

58 METO/IbI PEIICHUS TOKa3aTEeIbHBIX 1
ypaBHEHUU
[Toxa3zaTtenbHble ypaBHeHUSI. OCHOBHBIC

59 METO/IbI PEIICHUS I0KA3aTEIbHbIX 1
YpaBHEHUU
ITokazarenbHble ypaBHEeHUsI. OCHOBHbBIE

60 METO/Ibl PEILIEHUS IOKA3aTENbHbIX 1
YpaBHEHUU

61 Kontponbnas padora: "[lokazarenpHas 1
¢dbynkuwms. [TokazarensHble ypaBHEHUS"

62 Jlorapudm uncna. CoicTBa jgorapudpma 1

63 Jlorapudm uucna. CoiicTBa jgorapudpma 1

64 Jlorapudm uncna. CBoicTBa jJorapudpma 1

65 JlecaTUUHbIE U HATYpAJIbHBIE JOTapHU(PMbI 1

66 JlecsaTHuHBIC U HATYpaJIbHBIC JOTAPU(PMBI 1

67 [IpeoOpazoBanue BEIpAXKEHUN, COACPIKAIIINX 1
J0rapuQMbI

68 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAIINX 1
norapupMbl

69 [IpeoOpazoBanue BEIpAKEHUN, COACPIKAIIUX 1
norapupMbl

70 Jlorapudmuueckas pyHKIUs, €€ CBOHCTBA U |
rpadux

71 Jlorapudmuueckas ¢pyHKIus, €€ CBONWCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka QyHKINM 115 |

peuieHus ypaBHEHU I




Hcnons3oBanue rpaduka QyHKINM 115

73 pelIeHHS] ypaBHEHHI
Jlorapugmuueckue ypaBHeHHs. OCHOBHBIE

74 METObI peIIeHUs Torapu(PMUIECKUX
YpaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIC

75 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU
Jlorapudpmuueckue ypaBHeHus1. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUIECKUX
ypaBHEHUU

77 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
Jorapu(pMUUECKUX YpaBHEHHM

73 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU
JOTapu(PMHUUECKUX YPaBHEHUI

79 Kontposbnas padota: "Jlorapudpmuueckas
dbynkuus. Jlorapudmuueckue ypaBHeHus "

R0 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

]1 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCJIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHUHYC U apKTAHI'€HC
YHCJIOBOTO apryMeHTa
Tpuronomerpuyeckasi OKpyXKHOCTb,

84 OIpeeIEHUE TPUTOHOMETPUUECKHUX

(YHKLNI YUCIOBOTO apryMeHTa




Tpuronomerpruyeckas OKpyKHOCTb,

85 OnpeAeIeHuE TPUTOHOMETPUUECKHUX 1
(GYHKIMI YHMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

90 [IpeoOpazoBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHUI

o1 [TpeobpazoBanne TPUTOHOMETPUUYECKUX 1
BBIPAKECHUM

9 [IpeobpazoBaHue TPUTOHOMETPUUYECKUX |
BBIPKEHUI

93 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAKECHUI

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1

95 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI 1

96 Pemenne TpUroHOMETpUUECKUX YpaBHEHU I 1

97 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI 1

98 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

99 Pemienne TpuroHOMETpUYECKUX YPaBHEHUI 1

100 Pemenne TpUroHOMETpHUUECKUX YpaBHEHUI 1
KoHnTtposbhas padora:

101 "TpUroHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YpaBHEHUS"

102 [TocnenoBaTenbHOCTH, CTIOCOOBI 3a/1aHUS |

ocjenoBareibHocTel. Meton




MaTeMaTUYECKON MHIYKLIHHU

MOHOTOHHBIC U OTrpaHUYCHHBIC

103 nocJieI0BaTebHOCTH. VicTopus aHanm3a
OECKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccust

105 I'eomeTrpuueckas nporpeccust

106 beckoneuHno yObIBaroIiasi reoMeTpruiecKast
nporpeccust

107 CymmMma O6ecKkOHEYHO yObIBaIOIICH
FeOMETPUUECKOMN MPOTrpecCHu

108 JIMHENHBIN U YKCIOHEHMAIIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB

109 JIMHEHBIN U SKCIOHEHIMAIbHBIA POCT.
Yucno e. DopMya CI0KHBIX MPOLEHTOB

110 Hcnonbs3oBanue nporpeccuu sl pereHus
peabHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

11 KonTtponbhas pabora:
"IlocenoBarenbHOCTH U porpeccun”

112 HenpepniBHbIE DYHKITNN U UX CBOMCTBA

113 Touka pa3pbiBa. ACHMITOTHI TpaUKOB
byHKIHI

114 CgoiicTBa (GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa GyHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa uHTEpBaJIOB ISl pELICHUs

HEPABEHCTB




MCTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 MeTo1 MHTEPBAJIOB JUISl PELICHHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
byHKIUI 115 perieHus 3a1a4

120 IIpuMeHeHne CBONMCTB HENPEPBIBHBIX
byHKIMI 115 pereHust 3a1a4

121 [lepBas u BTOpast Npou3BOIHBIC PYHKIIUU

122 Onpenenenne, reOMETPUUECKUNA CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIIUN

125 YpaBHEHHE KacaTeIbHOM K TpaduKy
byHKIMHA

126 [Ipou3BoaHbIE AIIEMEHTAPHBIX (QYHKIHUN

127 [Tpon3BoHBIC dTIEMEHTAPHBIX (HYHKITHI

128 [IpousBonHas CyMMBbI, IPOU3BEACHMUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKIIMNA

129 [Ipou3BoaHast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMITO3UIIMH (DyHKIIMIA

130 [Ipou3BoaHast CyMMBI, TPOU3BEICHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (HYyHKIUI

OHTpOJIbHAs padoTa: OM3BOJHAS
131 K 0 "IT "
132 [ToBTOpEHHE, 0000IIEHNE, CHCTEMATH3AIIH




3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3 AL 1
3HaHui: "OyHkun"
134 HroroBast kKoHTpoOIbHas paboTa 1 1
135 Hrorosast KOHTpOJbHAS paboTa 1 1
136 HOBTOPGHI/IC, 000011IeHHE, CUCTEMATH3AINS |
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacos

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchl

[Ipumenenne npou3BOJIHON K
uccaeaoBaHuio (PyHKIUI Ha
MOHOTOHHOCTH U Z-)KCTpeMyMBI

[Ipumenenne npou3BOJIHON K
uccaeaoBaHuio (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne MpOU3BOJHON K
UCCIIeIOBaHMIO (PyHKIMIA Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne NpOU3BOJHON K
UCCIIeIOBaHMIO (PyHKIMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
UCCIIeI0BaHMIO (PyHKIMIA Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOIHON K
nccaeaoBaHuio (PyHKIUI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

Haxoxnenue HanOOJIbIIETO U

HAaUMEHBIIIETO 3HAUEHUS HEMPEPHIBHOMN

(GyHKIMH Ha OTpe3Ke

Haxoxnenue HanOOJIbIIETO U




HaVMEHBILIETO 3HAYECHUS HEIIPEPBIBHOU
(GyHKIMH Ha OTpE3Ke

Haxoxnenne HanOoOJIbIIEro U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHOMN
(byHKIMU Ha OTpE3Ke

10

Haxoxnenne HanOoJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHON
(byHKIMN Ha OTpe3Ke

11

Haxoxnenne HanOoOJIbIIETO U
HAaUMEHBIIIETO 3HAYCHUS HEIPEPHIBHOMN
(GyHKIMH Ha OTpE3Ke

12

Haxoxnenne HanOoJIbIIEro U
HAaUMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMH Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOM ISt
HAXO0XJIEHUS HAaWJTY4IlIerO PELICHUS B
MPUKJIAAHBIX 3a7a4ax

14

[Ipumenenue npou3BOIHOMN ISt
HaXO0XICHUA Hannquero pCH_IeHI/ISI B
HpI/IKJIaI[HLIX 3aga4dyax

15

[Ipumenenue npou3BOIHOMN ISt
OmpeIeTICHUsI CKOPOCTH U YCKOPSHUS
nporiecca, 3aaHHOT0 (GOPMYIIOH UITH
rpaduKoM

16

[IpumeneHnue npou3BOIHOMN ISt
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOr0 (GOPMYJIION HITH
rpadgukom




17 Kommosurus ¢yHKImit

18 Kommnosumus ¢pyskmmii

19 Kommosurus ¢yHKImit

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJMHATHOM MIOCKOCTH

2 Konrponsnas pabora: "VccrnenoBanue
(GYyHKUIMH C TOMOIIBIO TPOU3BOIHON"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (HYHKIIHA.
[IpaBuiia Hax0Xk1eHUsI IEPBOOOPA3HBIX

25 ITepBoOOpazHbIC AIIEMEHTAPHBIX (DYHKIHH.
[TpaBuia HaX0XXICHHS IEPBOOOPA3HBIX

26 HuTterpan. ['eomeTpudeckuii CMbICT
MHTErpajia

7 Brruncnenue onpenenéHHOro uHTErpaia
o ¢popmyne Hrrorona-Jleibunma

73 Brruucnenue onpenenéHHoro HHTerpaia
no opmyne Herorona-Jlelioauna

79 [IpumeHneHne nHTErpana Ui HaxoXACHUS
TUIOIIAACH TUIOCKUX GUTYp

30 [IpumeHneHne nHTerpana s HaxoXACHUS
00BEMOB T€OMETPUUECKHUX T

31 [Tpumeps! pemeHunit qudQepeHnaIbHbIX

YpaBHEHUU




[Tpumeps! pemeHuit qudepeHnaIbHbIX

32 .
ypaBHEHHI
MaremaTHuecKkoe MOJEINPOBAaHHE

33 peabHBIX MPOLIECCOB C MTOMOILBIO
mudQepeHIranbHbIX YpaBHEHUH

14 Kontponbnas padota: "[lepBooOpaznas u
uHTerpan'

15 Tpuronomerpuueckue GyHKINH, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuueckue QyHKINH, UX
CBOMWCTBA U TpapuKu

17 Tpuronomerpuueckue GyHKIIH, UX
CBOICTBa U Tpaduku

18 TpuronomeTrpuueckue GyHKINH, UX
CBOICTBa U Tpaduku

39 Tpuronomerpuueckue QyHKINH, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKUX

40 YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

41 YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUECKUX

42 YPaBHEHUH € IOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH € TIOMOLIBIO




TPUTOHOMETPUYECKON OKPYKHOCTH

Pemenne TpuroHoMeTpuuecKux

44
HEPABEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB
Kontponbras padota: "['paduku

48 TPUTOHOMETPUICCKUX (YHKIIAMN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHEBIE MCTOABI pCIICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

50 OCHOBHEBIE MCTOABI pCIICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHEBIE MCTOABI pCIICHUA
MOKa3aTCJIbHbIX HCPABCHCTB

53 OcHOBHBIE METOBI PELICHUS
norapuMHUYECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

55 OCHOBHEBIE MCTOABI pCIICHUA
norapuMHUYECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

norapuMHUYECKUX HEPABEHCTB




OcHoBHBIC MCTOABI pCIICHUA

> UppaIMOHATLHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHaIbHBIX HEPABEHCTB
59 OCHOBHBIE METOJIbI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppaIMOHATLHBIX HEPABEHCTB
61 I'paduueckue METObI peLICHUs
UppalMOHABHBIX YPaBHEHHMA
6 ['paduueckue METOIBI peHICHUS
UppaIMOHATEHBIX YPaBHEHHH
63 I'paduueckue METObI peLICHHUS
MOKa3aTeIbHBIX ypaBHEHUN
64 I'paduueckue METObI peLICHUs
MOKa3aTeJIbHBIX HEPABEHCTB
65 ['paduueckue METOIBI peHICHUS
JIOTapU(PMHUUECKUX ypaBHECHUN
66 I'paduueckue METOIbI peLICHUs
JorapupMHUUECKUX HEPABEHCTB
67 ['paduueckue METOBI peHICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
['paduueckue METOIBI peHICHUS
68 MOKa3aTEeNbHBIX U JIOTAPUPMUIECKUX
YpaBHEHUU
I'padmyeckue MeToAbI perieHus
69 MOKa3aTEeIbHBIX U JIOTAPUPMUUECKUX

YpaBHEHUU




70

I'padmyeckue MeToabI perieHus
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI perieHus
MOKAa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPABEHCTB

72

Kontponbras pabota: "UppanmoHaibHele,
noKa3zaTesbHbIC U JJorapudmMudeckue
HepaBeHcTBA"

73

KommiekcHbie uncna. Anredpanyeckas u
TpUTOHOMETpHUYEcKas (opMbI 3arTUCU
KOMILJIEKCHOTO YHUCIIa

74

KommiekcHbie uncna. Anredbpanyeckas u
TpUTOHOMETpHUEcKas (OpMbI 3aMTUCU
KOMILJIEKCHOTO YHUCIIa

75

Apudmernueckre onepanuu ¢
KOMILIEKCHBIMHU YHCJIAMHU

76

Apudmernueckue oneparuu ¢
KOMIIJICKCHBIMH YU CJIaMHU

77

N3o0pakeHne KOMITJIEKCHBIX YHCel Ha
KOOPJMHATHOM TJIOCKOCTH

78

N300pakeHNe KOMIUIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oit ctenenu
13 KOMIUIEKCHOTO YKClIa

80

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCII JJIA




penieHus GU3NIECKUX U T€OMETPUIECKHIX
3a7a4

Konrtponsnas padora: "KomruiekcHbie

82 |
yucia

83 HarypanbHble u 1ienbie ynucina

84 HarypanbHsle u niensle yucia

25 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
LIEJTBIX YHUCEIT

26 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LIEJTBIX YHUCEIT

27 [IpuMeHeHne MPU3HAKOB AETUMOCTH
nenbix yncen: HOJ[ u HOK

28 [IpuMeHeHne MPU3HAKOB ACTUMOCTH
nensix yncen: HOJl m HOK

29 [IpuMeHeHne NPU3HAKOB AETUMOCTH
LEJTBIX YHCEII: OCTATKH 110 MOJIYJIO

90 [IpuMeHeHne MPU3HAKOB AETUMOCTH
LEJIBIX YHCEeJI: OCTATKU 110 MOIYJIIO
[IpuMeHeHne NMPU3HAKOB ACTUMOCTH

91 LEJIbIX YKcell: aroput™ EBkinuaa aist
perieHus 3a/1a4 B IENbIX YUCTIax

9 Kontponbnas padota: "Teopust menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHIA.

93 PaBHOCHUITbHBIE CHCTEMBI M CUCTEMBbI-
CJIEJICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHU.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMbI-




CICACTBUA

95 OCHOBHBIE METOBI PEIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHECHUI

OCHOBHBIE METOBI PELICHUSI CUCTEM U
96 COBOKYITHOCTEHN UppaIliOHATbHBIX
ypaBHEHUU

OCHOBHEBIE MCTOABI pCIICHUA CUCTCM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
ypaBHEHUU

OcHOBHEIE MCTOABI pCIICHUA CUCTCM U
98 COBOKYITHOCTEH MoKa3aTeabHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(pMUIecKux
ypaBHEHUU

[IpuMeHeHue cucTeM K pelIeHuo
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13

101 pa3IUYHBIX 00J1acTel HAYKU U PeaIbHON
KHU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yJbTaToB

[IpumeHeHne cuCTeM K peIIeHU IO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 13

102 pa3IUYHBIX 00J1acTel HAYKW U PeaIbHOU
KHU3HU, HHTEPIPETALUS OTYyYECHHBIX
pe3yJbTaToB




IIpuMeHEeHNEe HEPABEHCTB K PEIICHUIO
MaTeMaTHUYECKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAYKU U PeaTbHOU
KHU3HU, HTHTEPIPETALUs OTYyYEeHHBIX
pe3yNbTaToB
KonTponbnas pabora: "CrucreMbl

104 paloHaIbHBIX, UPPALUOHAIBHBIX
MOKAa3aTeIbHBIX U Jorapu(pMUIecKux
ypaBHEHU"

105 PaunoHaneHbIE ypaBHEHMS C TapaMeTpaMu

106 ParmonansHble HEpaBEHCTBA C
napameTpamu

107 ParmonanbsHbIe CHUCTEMBI C TapamMeTpaMu

108 UppaumnonanbHble ypaBHEHHUS,
HEPABEHCTBA C IapaMeTpamMu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamu

110 IlokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazarenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHHUS,
HEpaBEHCTBA C apaMeTpamMmu

113 Jlorapudpmuueckue CUCTeMBI ¢

napamMeTpamu

114

Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamu

115

TpuroHomeTprudeckre HepaBEHCTBA C
napameTpamu




116

TpuroHomeTpu4ecKkue CUCTEMBI €
napaMeTpamMmu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEN PeaIbHBIX
CUTyalUH C IIOMOLIbIO YPABHEHUH C
napameTpamu

118

[TocTpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJENIEH PeaIbHBIX
CUTYAalLUH C IIOMOILIBIO CUCTEM YPaBHECHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJEIIECH PEAIbHBIX
CUTYAalLUH C IIOMOLIbIO CUCTEM YPaBHECHUN
C IIapaMeTpaMu

120

Kontponbnas pabdota: "3agauu ¢
napamerpamu’

121

[ToBTOpenue, 060061IeHNE,
cucrteMaTusanus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHue, 060061IeHNE,
cucTeMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHmEe, 0600MIECHNE,
cucTeMaTu3alnus 3HaHuil: "YpaBHEHHUS.
CucremMbl ypaBHeHH "

124

[ToBTOpeHme, 0600MIECHNE,
cuctemaTtusanus 3Hanuii: "HepaBencrsa"

125

[ToBTOpeHue, 060061IeHNE,
cucteMaTtu3aius 3Hanuii: "HepaBencraa"

126

[ToBTOpenue, 0600MIIEeHNE,




cucteMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHme, 06001IECHNE,

127 cucreMaru3anus 3HaHui: "[IponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHmEe, 0600MIECHNE,
128 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHmEe, 0600MIECHNE,
129 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 060061IeHNE,
130 cucreMarusanuus 3HaHui: "HMHTerpan u ero 1
npuMeHeHune"
131 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3Hanui: "Oynkuun"
132 [ToBTOpeHue, 06001IEeHNE, |
cucrtemaTtusanus 3Hanuii: "OyHkuun"
133 [ToBTOpenue, 060061IeHNE, 1
cucTeMaTu3anus 3Hanuii: "Oynkuun"
134 HToroBast KOHTpOJIbHASA paboTa 1 1
135 Hrorosast koHTpoIBHAs paboTa 1 1
136 [ToBTOpenue, 060061IeHNE, 1
CHCTEMAaTH3aIusI 3HaHUHN
OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

UHTEPHET








