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IHOSICHUTEJIBHAS 3AIIMCKA

Y4eOHsIil Kypc «Anrebpa u Hadyajla MaTeMaTHYECKOTO aHAIHM3a» SBIAETCS OJHUM W3 Hamboiee
3HAUYMMBIX B IIpOrpaMMe CpegHero ooOmero oO0pa3oBaHMsA, ITOCKOJIBKY, C OJHOW CTOPOHBI, OH
o0ecreynBaeT HHCTPYMEHTANBHYIO 0a3y sl M3yUeHHs BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYron
CTOPOHBI, (POPMHUPYET JIOTHYECKOE B aO0CTPaKTHOE MBIIUICHHE 00ydYaromuXxcsi Ha ypoBHE, HEOOXO0IUMOM
IUISL OCBOCHMS MH(OPMATHKH, OOIIIECTBO3HAHNS, HCTOPHH, CIIOBECHOCTH M APYTHX JUCHHUIUIAH. B paMkax
JTaHHOTO Y4eOHOro Kypca oOydarommecs OBIIA/ICBAIOT YHUBEPCAIBHBIM SI3IKOM COBPEMEHHON HAyKH,
KOTOpast pOpPMYIIMPYET CBOU TOCTHXKEHUS B MaTeMaTHYecKol (opme.

VYueOHslil Kypc anreOpbl M Ha4YaI MAaTEMAaTHYECKOTO aHAIN3a 3aKJIA/IbIBACT OCHOBY /ISl YCIICTITHOTO
OBJAZICHUSI 3aKOHAMU (M3UKH, XUMHUH, OHOJIOTHH, NOHMMAaHMS OCHOBHBIX TEHICHIMH pa3BUTHS
SKOHOMHMKH W OOIIECTBEHHOW >KHU3HH, IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M
KOMIIBIOTEPHBIX TEXHOJIOTHSX, YBEPEHHO HCIOJNB30BaTh WX I JAajbHEHIIEro oOpa3oBaHUS H B
MOBCETHEBHOH JKM3HH. B TO e Bpems oOBIajeHune aOCTPaKTHBIMH ¥ JIOTHUYECKH CTPOTUMH
KOHCTPYKUUSMH aireOpbl U MaTeMaTH4ecKoTO aHain3a pa3BHBAET yMEHHE HAaXOAUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTB, JIOKA3bIBaTh YTBEPXKACHHS C TOMOIIBI0 HMHIYKIMM W PacCy aaTh
JeTyKTUBHO, UCIIONB30BaTh 0000IIEeHNe U KOHKPETH3AINI0, a0CTparnpoBaHne M aHaJOTHIO0, (popMHpyeT
KpEeaTHBHOE M KPUTHYECKOE MBIIIUICHHE.

B xoze uzyuenus yueOHOro Kypca «Anredpa 1 Havana MaTeMaTHYECKOTO aHANN3a» 00yJaromuecs
MOJTY4YarOT HOBBIM OIBIT PEIICHHs NMPUKIAIHBIX 331a4, CAMOCTOSTEIIFHOTO TIOCTPOCHUSI MaTeMaTHYECKUX
MoJeJiell peaybHBIX CHTYyalluid, WHTEPIPETAlNH MOJYyYCHHBIX PEIICHHUH, 3HAKOMSTCS C TpHMEpamMu
MaTEMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUPOJEC, HAYKEC U UCKYCCTBC, C BhIAAOIIUMHNCA MaTEMATUYCCKUMU
OTKPBITUSAMHU U UX aBTOPaAMMU.

VYueOHsbIil Kypc 00J1aiaeT 3HAYUTEIHHBIM BOCTIUTATENBHBIM ITOTEHIIMAIOM, KOTOPBIN

peanuzyercs Kak  uepe3 y4EeOHBIH Marepua, CIOCOOCTBYOIIUH
(hOpPMUPOBAHUIO HAYYHOI'O MHPOBO33PCHUS, TaK M 4epe3 CHEelU(UKY yueOHOW IesATeIbHOCTH,
TpeOyromen MPOIOJIKUTEITEHON KOHIICHTPAIMN BHUMAaHWSI,

CaMOCTOSATEIBHOCTH, aKKyPATHOCTH U OTBETCTBEHHOCTH 32 TIOJTyUCHHBIN Pe3yJIbTaT.

B ocHoBe wMmeronmuku oOy4deHusi anreOpe W HadaiaM MaTeMaTHYeCcKOro aHajim3a JICKUT
JeSITENIBHOCTHBIN MPUHITUT 00yUYCHUS.

B crpykrype yueOHOro Kypca «Anrebpa ¥ Havyaga MaTEMAaTHUECKOIO aHaIKM3a» BbBIICIICHBI
CIIEYIOIINE COACPIKATEIBHO-METOINYECKIE TUHUK: «HUCIa U BRIYUCICHUSY, «DyHKIUN U rpadukmy,
«YpaBHeHHMsST M HepaBeHCTBa», «Hauanma maTemarnyeckoro aHanmsa», «MHOXeECTBa M JIOTHKa». Bce
OCHOBHBIC COJICP)KATEIILHO-METOJMUECKHE JIMHUM H3Yy4YalOTCs HA TPOTSKCHUU JBYX JIET
00yYeHHUs1 HAa YPOBHE CPEHEro 00IIero o0pa3oBaHus, ECTECTBEHHO JOMOJHSIS APYT APYyra U MOCTENEHHO
HACHIIASCh HOBBIMH TeMaMH W pasienamu. JlaHHBI y4eOHBIH Kypc SBISETCS WHTETPATHBHBIM,
MOCKOJIBKY 00beMuHsIeT B cebe colepkaHUEe HECKOJBKHX MAaTeMaTHYECKHX JMCIUIUINH, TAaKHX Kak
anrebpa, TPUrOHOMETPHUS, MATEMATHICSCKUI aHAN3, TECOPUS MHOXKECTB, MAaTEMAaTHUYECKast JIOTUKA | JIPyTHE.
[To mepe Toro xak oOyuaromuecst OBJaeBarOT BCE OoJiee IMUPOKUM MaTEMaTHIECKUM alliapaToM, Y HUX
[OCJICZI0BATEIbHO (POPMHUPYETCS M COBEPIUICHCTBYETCS YMEHHE CTPOMTh MaTeMaTHYeCKYI0 MO/ICNb
pEaNbHOM CUTyalluu, MPUMEHATh 3HAHUS, MOJYYCHHBIC MPH W3yYEHUH Y4eOHOTO Kypca, JUIs pelIeHUs
CaMOCTOSITEIBHO CHOPMYIMPOBAHHON MaTeMaTHIECKOM 3a/1a4uM, a 3aTeM HHTEPIIPETUPOBATH CBOM OTBET.

ConepkarebHO-MeTOAMYECKass JUHUS «Uucia W BbIYKCICHUS» 3aBepiiaeT (GopMupoBaHHE
HAaBBIKOB WCIIOJIb30BaHUs JCHCTBUTENBHBIX YHCEN, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOTO OOIIIEro
oOpaszoBanus. Ha ypoBHe cpemHero oOmiero ooOpa3oBaHus 0co00e BHUMaHUE yaemnseTcs (hOpMUPOBaHUIO
HaBBIKOB pallMOHAJIBHBIX BI)I‘IPICHGHI/IfI, BKIIFOYAIOIIUX B ce0s1 MCIOIL30BaHNE Ppa3IMYHBIX (1)OpM 3aI1mucu
YHUClla, YMEHHE JeNlaTh NPUKUAKY, BBINOJHATH HPUOIMKEHHBIE BBIYHCICHHS, OLCHUBATH YHUCIIOBBIC
BBIpQXEHHsI, padoTaTh C MaTEeMAaTHYECKUMH KOHCTAHTAMH. 3HAKOMbIE OOYYaIOIUMCS MHOMXECTBA
HaTypajJbHbIX, MLOCJbIX, pPalUOHAIBHBIX U ,Z];eﬁCTBHTCJ'[BHBIX qucell  JOINOJIHAKOTCIA MHOXECTBOM
KOMIUIEKCHBIX 4mncell. B KaXXaIoM H3 JOTUX MHOXECTB pacCMaTpHUBarOTCA CBOMCTBEHHBIE eMy
cneruduUecKre 3a1a4 U ONepaIuu: JeJICHUe HalleNo, OIIEPUPOBAHIE OCTATKAMU Ha MHOYKECTBE IICITbIX
YHCcel, 0COOBIe CBOICTBA PAalMOHAJIBHBIX M HMPPALNMOHAIBHBIX YHUCEN, apu(METHUECKHE OIepalnH, a
TaKXKe H3BICUCHHE KOPHS HATYpaJbHOM CTEIIEHW Ha MHOXKECTBE KOMIUICKCHBIX dHucell. brmaromaps
MOCIICZIOBATEIIEHOMY PACIIUPEHUI0 KPYTa KCIOJIb3YEMBIX YHCET W 3HAKOMCTBY C BO3MOXHOCTSMHU HX
MIPUMEHEHUS JJIs PEIICHUS Pa3IMIHbIX 33/1a4 OPMUPYETCS PECTABIICHUE O SMHCTBE MaTEMATHKHU KaK
HAayKd M €€ pONIi B IMOCTPOCHHM MOJENCH pealbHOro MHpa, IIMPOKO HCIOIB3YIOTCS 0000IIeHHE U
KOHKPETHU3aIHSL.

Jlunus «YpaBHEHUS M HEPABEHCTBA» pealU3yeTCs HAa MPOTSHKEHUHM BCEero OOydYeHHsI HA YPOBHE
cpeanero obriero oOpa3oBaHMsI, TOCKOJILKY B KaxJIOM paszeie [IporpaMMbl IpeTycMOTPEHO pelIeHUe



COOTBETCTBYIOIIUX 3a4ad. B pesynprare oOyuaromuecst OBIaJeBalOT Pa3IMUHBIMU METOJAMU PEIIEHUS
palMOHANBHBIX, WPPALMOHAJBHBIX, IOKA3aTEJbHBIX, JIOTAPUPMHUYECKHX ¢ TPUTOHOMETPUUECKUX
YpaBHEHUH, HEPaBEHCTB M CHUCTEM, a TaKXKe 3ajad, colepKalmux napamerpsl. [lomydeHHble ymeHus
LIMPOKO MCHOJB3YIOTCS MpPU HMCCIENOBaHMM (QYHKLUMI C TOMOIIBIO HPOM3BOAHOM, IPH PELICHUU
MPUKIAIHBIX 3324 U 33124 Ha HaXOKACHHWEe HAaUOOJBIIMX M HAMMEHBIINX 3HAYeHUH (PyHKLIUH.

HaHHas comeprkaTenbHAas JUHUS BKJIIOYAET B ce0sl Takke POPMUPOBAHHE YMEHHUH BBITIONHATH PACUETHI
o Gopmynam, npeoOpa3oBaHUs PallMOHAIBHbIX, HPPALUOHAIBHBIX 1 TPUTOHOMETPHUUECKUX BBIPAKEHHM,
a TaKXKe BBIPAKEHUH, COIEP)KAIMX CTENeHH U jorapudmel. braromaps m3ydeHuio anredpanyeckoro
MaTepuaja MPOUCXOJAUT JAajbHEWIIee pa3BUTHE AITOPHUTMHUYECKOIO M aOCTPaKTHOTO MBIIUICHHS
oOyuaromuxcs, (POpMUPYIOTCS HABBIKU JETyKTUBHBIX PacCyKICHUH, pabOTHI ¢ CHMBOJIBHBIMU (pOpMaMH,
IIPEICTaBICHUS 3aKOHOMEPHOCTEN U 3aBUCHMOCTEH B BUJIE PABEHCTB M HEpaBEHCTB. Anredpa npeniaraer
3¢ GEeKTHBHbIE MHCTPYMEHTHI Uil PELICHHs MPAKTHYCCKHX W €CTECTBEHHO-HAYYHBIX 3a/ad, HarJsaHO
JEeMOHCTPHPYET CBOM BO3MOXKHOCTH KaK S3bIKa HAYKH.

ConepxarenbHo-MeTonn4eckas IUHUS «DyHKIMK U Tpa@uKu» TECHO MEPEeIUIeTaeTCs ¢ IPYyTUMHU
JUHUASMHU y4eOHOTO Kypca, MOCKOJIBKY B KAaKOM-TO CMBICIE 3alaéT IMOCIelI0BATENbHOCTh H3yUCHHS
MaTepuana. l3ydeHHe CTENeHHOW, ITOKa3aTeNnbHOW, JIOrapuMUYecKOi ¥ TPUTOHOMETPUYECKUX
(hyHKIMA, UX CBONCTB M Tpad)MKOB, UCIIONB30BaHUE (PYHKIWN U PEIIeHUs 3afad U3 JPYTHX y4eOHBIX
MPEIMETOB U pealbHOM XHU3HHU TECHO CBS3aHO KaK C MAaTeMaTH4YeCKUM aHAJIM30M, TaK U C pelIeHHEM
ypaBHEeHUH U HepaBeHCTB. [Ipu 3ToM Oonblioe BHUMaHUE yaemseTcss GOpMUPOBAHUIO YMEHHsSI BBIPaXaTh
(dbopMynaMu 3aBHCHMOCTH MEXAY pa3lIWYHbBIMH BEIWYMHAMH, HCCIEIOBATh IOJyYEHHbIE (QYHKIHH,
CTpOUTH UX Tpaduku. Marepual 3ToH co/iep>KaTeIbHOW JTMHUH HalleJIeH Ha pa3BUTHE YMEHHUI U HABHIKOB,
MO3BOJISIIOINX BBIPAXKaTh 3aBUCHMOCTH MEXAY BEIMYMHAMH B DPa3IHMYHON (opMme: aHATUTHUYCCKOM,
rpaduueckold M CcioBecHOW. Ero m3ydeHue crocoOCTBYET Pa3BUTHIO AITOPUTMHYECKOTO MBIIUICHUS,
CHOoCOOHOCTH K 0000IIEHHUIO U KOHKPETHU3AIUH, CTIOIF30BAHUIO aHAIOTHHA.

ConmepxarenbHas muHUA «Hawama wmareMaTHUeckoro aHaiu3a» IO3BOJSIET CYLIECTBEHHO
paciiipuTh KPyr Kak MaTeCMaTUYCCKUX, TaK U NPUKIAAHBIX 3aaa4, JOCTYITHBIX O6y‘-IaIOHII/IMC$I, TaK KaK y
HUX TOSBIISETCS BO3ZMOXHOCTh CTPOMTH IpadUKU CIOXKHBIX (YHKLUH, ONMpenensiT WX HauOOJbIIUE U
HaMMEHBIINE 3HAYEHUs], BEIYUCIATH MJIOMAAn Guryp nu o0ObEMBI Tel, HAXOIUTh CKOPOCTU M YCKOPEHHMS
mporieccoB. JlaHHas conep)kaTenbHas JIMHUSL  OTKPHIBAET HOBBIE BO3MOXKHOCTH  ITOCTPOEHHUS
MaTeMaTHYECKUX MOJENeH peaqbHbIX CHTyaldil, IO03BOJIIET HAaXOAWTh HAWIyuyllee pelIeHHEe B
NPUKIAIHBIX, B TOM YHCJIE€ COLMANBbHO- JKOHOMUYECKHX, 3aJadaX. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYECKOTO aHaju3a CIOCOOCTBYET PAa3BHTHIO aOCTPakTHOTO, (POpMalIbHO-IOTHYECKOTO U
KpC€aTUBHOI'O MBIIIJICHUA, (1)OpMI/Ip0BaHI/IIO }/MGHI/Iﬁ pacrio3HaBaTh IMPOABJICHUA 3aKOHOB MAaTECMATHKH B
HayKe, TeXHUKE U ucKyccTBe. OOydaromuecs y3HAIOT O BBLAAIOIIMXCS pe3yJIbTaTax, HOIYyUYeHHBIX B XOZe
Pa3BUTHS MaTeMaTHKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-METOIMYeCKass JTHHUS «MHOECTBa M JIOTHKa» BKIIIOYaeT B ceOs AIEMEHTHI
TEOPUH MHOXXECTB W MaTeMaTH4ecKoil JIOruku. TeopeTHko- MHOXKECTBECHHbIE NPEACTaBICHHS
MPOHM3BIBAIOT BECh KypC ILIKOJBHOM MaTeMaTHKH M Ipe[ylaraloT HamOoyiee YHHMBEPCAJIbHBIM S3BIK,
0OBEIMHSIONIUI BCE pa3/ie)ibl MATEMATHKK U €€ MPUIIOKECHUN, OHU CBS3BIBAIOT Pa3HbIC MAaTEMAaTUYCCKHE
JUCLMILIMHBI U UX MPUIOKEHUS B eIuHOe 1enoe. [103TOMy BaKHO JaTh BO3MOXKHOCTH OO0YYaroIIeMyCst
MOHUMATh TEOPETUKO-MHOECTBEHHBIH SI3BIK COBPEMEHHOW MAaTEeMAaTHKH W HCIIOJIB30BaTh €ro JUis
BBIpaXXCHUA CBOUX MBICIIEH. ﬂpyrI/IM BAXXHBIM IIPU3HAKOM MAaTE€MaTUKW KaK HAYKH CJICOYCT MPU3HATh
CBOWCTBEHHYIO €l CTpOrocTh OOOCHOBaHW W CJIEIOBaHUE OINpPEACIEHHBIM MPaBUIaM IOCTPOCHUS
JIOKa3aTeJIbCTB. 3HAKOMCTBO C 3JEMEHTAMH MAaTEeMaTHYeCKOW JIOTUKH CIIOCOOCTBYET Ppa3BUTHIO
JIOTHYECKOTO MBIIUICHUS! OOY4YaIOIIMXCs, MO3BOJIIET MM CTPOUTh CBOM pAacCyKICHUS Ha OCHOBE
JIOTUYECKHUX MPaBUII, (POPMUPYET HaBBIKM KPUTUUECKOTO MBIIIUICHHUSI.

B yueOHOM Kypce «Anrebpa W Havajga MaTeMaTHYECKOTO aHAJIN3a» NPHUCYTCTBYIOT OCHOBEI
MaTEeMaTHYECKOTO MOJICJIMPOBAHUS, KOTOPbIE NPHU3BaHBI CIOCOOCTBOBATH (POPMUPOBAHMIO HABBIKOB
MIOCTPOCHUS MOJIENIEH peaTbHBIX CUTYaINi, UCCIEAOBAaHUSI ITUX MOJIENIEH C IOMOIIBIO anmapara anreOpsl
U MaTeMaTHUYCCKOro aHalin3da, MHTCPHPETAlN ITOJYYCHHBLIX PE3YyJIbTATOB. Takne 3alaHUs BIIJICTCHBI B
KaXXIbIi M3 Pa3llesIOB MPOrPaMMBbl, ITOCKOJIBKY BECh MaTepuan y4eOHOro Kypca LIMPOKO HCHOIb3YeTCs
JUIS pelleHHus NPUKIAAHBIX 3amad. [lpu permeHnn peanbHBIX TNPAKTHYECKUX 3aqad o0ydarommecs
pa3BUBaIOT HAOIIOJATEIbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsi, UCIOIb30BATh
aHajoruto, 0000IIaTh M KOHKPETU3UPOBaTh Mpobiemy. JlesTenpHOCTH 1Mo (QOPMUPOBAHMIO HABBIKOB
pelIeHHs MPHUKIAAHBIX 33/1a4 OPTraHU3yeTCsl B MPOLIeCCe U3YUEHHsI BCEX TeM YUeOHOro Kypca «Amredpa u
Hayaja MaTeMaTHIEeCKOTO aHaIu3ay.

Ha uzyuenme yueOHOro Kypca «AnredOpa M Hadaja MaTeMaTHYECKOTO aHAIIM3a» OTBOAHUTCS 272
yaca: B 10 kmacce — 136 dacos (4 yaca B Hezenmo), B 11 kmacce — 136 dacos (4 yaca B HEZICIIO).
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KJIACC

Yuca v BbIMHMCIEHUSA

Pammonansaeie umcima. OOBIKHOBEHHBIE W JECATHYHBIC IPOOHM, TIPOICHTH, OCECKOHECUHEBIC
nepuoamdeckue apodu. llpumeHenwme npobeil W TPOUEHTOB ISl pEHICHWs MPHUKIATHBIX 33734 U3
pa3IMYHBIX OTPACIIEN 3HAHUN U PEAJIBHOW KU3HU.

JleiicTBuTenbHbIC yncia. PalnoHanbHble M UppalMOHANIBHBIC YKcia. Apu(MeTHYecKre onepanuu
C JeHCTBUTEIHHBIMU YHCIaMH. MOZIyibh AEWCTBUTENFHOTO YHCIa W ero cBoucTBa. [lpubGmmkEHnHbIE
BBIYHCIICHHS, TIPaBHUJIa OKPYTIICHUS, IPUKUAKA U OIIEHKA Pe3yIbTaTa BEIYHCICHHN.

CreneHb ¢ nenbM nokaszareneMm. bunom Herotona. Mcnonb3oBaHue moaxossiiei (hopMbl 3amucu
NEHCTBUTEIBHBIX YHICET IS PEIICHUS MPAKTUIECKUX 33/1a4 U MIPEICTABICHHUS TaHHBIX.

Apudmernyeckuii KOpeHb HaTypaIbHOM CTETIEHN U €TO CBOHCTBA.

Crenenn C  PpalMOHAIBHBIM noKazaTeseM n e€ CBOWCTBa, CTETICHb c
JCHCTBUTEIHHBIM TI0KA3aTeIICM.

Jlorapudm gucima.  CBolicTBa norapudma. JecsaTrmanbie W HaTypaJbHbIE
norapuMbl.

CuHyc, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
apKTaHICHC YUCIOBOTO apryMEHTa.

YpaBHeHMs1 M HepaBEHCTBA

ToxmecTBa U TOXIECTBEHHBIE TPe0Opa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHS. PaBHOCHIIbHBIE
YpaBHEHUS U YpaBHEHUA-CIIEACTBHs. HepaBeHCTBO, pelieHre HEPaBEHCTRA.

OCHOBHBIE METOIBl PEIICHUS LENbIX M APOOHO-PALIMOHANBHBIX YPAaBHEHMH M HEPABEHCTB.
MuorowieHsl OT OJHON NepeMeHHou. Jlelenrue MHOrousieHa Ha MHOTOWIeH ¢ ocTaTkoM. Teopema besy.
MHorounens ¢ nensiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHMs UNCIOBBIX BEIPAKEHHUM, CONEPKALIMX CTETIEH! M KOPHU.

Uppanmonanshele ypaBHeHHs . OCHOBHBIE METO/IBI PELICHHS HPPALlMOHATIBHBIX YPAaBHEHHI.

[ToxazarenbHble ypaBHEeHUS. OCHOBHBIE METO/IbI PEIICHNUS TOKa3aTeIbHBIX YPaBHEHHH.

[IpeoOpazoBanue BRIpaXKeHUH, COEPIKAIINX JTOTApUPMBI.

Jlorapudmuyeckne ypaBHeHHA. OCHOBHBIE METO/BI PELICHHUS JIOTapu(MHUUECKUX YPAaBHEHHH.

OcHoBHbIE TpUroHOMeTpHueckue Gopmynbl. [IpeoOpazoBaHre TPUTOHOMETPHUECKUX BBIPAKECHUI.
Pemenne TpUroHOMETPUYECKHX YPAaBHEHUH.

Pewienue cucrem JuHEMHBIX ypaBHeHMil. MaTpuua CUCTEMBbl JIMHEHHBIX  ypaBHEHUI.
Onpenenurens MaTpUIbl 2X2, €ro reéOMETPUUYECKHUH CMBICT M CBOICTBA, BBIYMCICHHE €r0 3HAYCHMUS,
MIPUMEHEHHUE OTPEACTUTENS I PEIIeHUs] CUCTEMBI JIMHEHHBIX ypaBHEHM. Pelenre npuKia Hbix 3a1a4
C TMIOMOIIBI0 CHCTEMBI IMHEWHBIX YpaBHEHHH. MccnenoBaHue NOCTPOCHHON MOJETH € MOMOIIBI0 MaTpPHIL
U OTIpEIETUTETEM.

ITocTpoeHne MaTeMaTUYECKUMX MOJEIEH pEeaJbHOW CHUTyallud C IIOMOIIBIO YpPAaBHEHHH U
HepaBeHCTB. [IpuMeHEHNEe ypaBHEHUIl W HEPABEHCTB K PEIICHUI0 MaTEMaTHUYECKUX 3ajad M 3a1ad U3
Ppa3nUYHbIX 00J1acTel HAYKH U peabHOM KU3HH.

DyHKIUH U rpadpuku

Oyukiwms, crnocoObl 3amanus GyHkmu. Bzaumao oOparsbie ¢yHknmu. Kommosumwms (yHKImi.
I'padux pynkmuu. DnemeHTapHbIE IPpeoOpa3oBaHust rpaduKOB HYHKLIUH.

OO6nacte ompeneneHuss W MHOXecTBO 3HaueHWd ¢yHkuuu. Hymn ¢yHknmu. TIpomexyTku
3HaKomocTositHcTBa. YE€THble W HeuérHble ¢QyHkumu. [lepmommueckue ¢GyHknuu. [IpomexyTku
MOHOTOHHOCTH (PyHKIMH. MakCUMyMbl 1 MUHUMYMBI (yHKUMH. Hanbonpiiee 1 HauMeHblee 3HaYCHUS
(YHKLIUHM HA IPOMEKYTKE.

Jluneitnasi, KBajpaTH4YHas W JPOOHO-IMHEWHas QYHKIUH. ODIEMEHTapHOE HCCIEeIOBaHUE H
MOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKLMS C HATypaJIbHBIM U LIENbIM Moka3aTeneM. EE cBolicTBa u rpaguk. CBoiicTBa u
rpad¥K KOpHS n-oi cTeneHu Kak (yHKIIUU 00paTHOM CTENICHH ¢ HATYPaJIbHBIM MTOKa3aTeNeM.

[NokazarenpbHass W norapudmuyeckas (GyHKIMH, WX CBOMCTBA U TpadUKH.

Hcnonb3oBanue rpadukoB QyHKIMIA U peIeHUs ypaBHEHHUH.

TpuroHomerpuueckas OKpY>KHOCTb, OTpEJEIeHUE TPUTOHOMETPHUUECKUX (YHKIUH YHCIOBOTO
apryMeHTa.

@OyYHKIMOHATBHBIE 3aBUCUMOCTH B pEaIbHBIX IIpOLECCaX U SABICHUSAX.

I'paduku peanbHBIX 3aBUCUMOCTEH.

Havajia MaTeMaTH4€CKOI0 aHAJIHN32

[locnenoBarensHOCTH, CcHMOCOOBI 3aJaHHUA IIOCIIEAOBATENbHOCTEH. MeToJ MareMaTh4ecKoi
WHAYKIAA. MOHOTOHHBIE W  OrpaHWYEHHBIE IOCIEAOBAaTENBHOCTU. VcTopus  BO3HMKHOBEHUS
MaTEeMaTHUYECKOI'0 aHaIN3a KaK aHajIu3a 0ECKOHEUHO MaJbIX.



ApudmeTrryeckas ¥ TeOMETpUYECKash Mporpeccu. beckoHedHo yObIBaromas reoMeTpuieckas
mporpeccusi. Cymma OecKkOHEUHO YOBIBAaIONIEH TeoMeTpuYeckoil mporpeccud. JIMHeWHBI U
SKCIOHEHUUANbHBIA pocT. Uncno e. @opMyina CIOXKHBIX IPOLEHTOB. Vcnonap30BaHrE MPOrPECCHH ISt
pEeLICHUS peajibHbIX 33/1a4 IPUKIIaJHOrO XapaKrepa.

HenpepsiBable (DyHKIIMM W HX CBOHCTBA. TOYkW pa3pbiBa. ACUMOTOTHI TPapuKOB (QyHKIUI.
CpolicTBa (hYHKIIMI HENPEPHIBHBIX Ha OTpe3Ke. MeTOoJ HHTEPBAJIOB IS PEIICHUS HEPABCHCTB.
[Ipumenenne CBOWCTB HEPEPHIBHBIX (PYHKIWH IS pEIICHNS 3aa4.

[lepBas u BTOpas npousBoausie GyHKIMH. OnpeaeneHne, reOMeTPHUIECKUi 1 (PU3NIECKUI CMBICIT
MPOU3BOHON. Y paBHEHHE KacaTeIbHOU K rpaduky GpyHkiuu. [IpousBoaHbie AJIEMEHTApHBIX
(GyHKITTIA. IIpousBoHas CYMMBI,

MIPOM3BEIEHUS, YACTHOTO ¥ KOMITO3UITNH (DyHKIIHH.

MHo:xecTBa U JIOTHUKA

MHoOXecTBO, oONIEpalMi HaJ MHOXECTBaMH M HX cBoHMcTBa. Juarpammer Oitnepa—Benna.
IIpuMeHeHne TEOpETUKO-MHOKECTBEHHOI'O ammapaTa AJid ONMUCAHUS PEalbHBIX MPOLECCOB U SIBICHUM,
MIPU PELICHUN 3a7a4 U3 JPYruxX y4eOHBIX MPEAMETOB.

OnpeneneHue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOrO OOBEKTa, CJCICTBUE, J0KA3aTeNbCTBO,
PaBHOCUJIbHBIC YPAaBHEHHUS.

11 KJIACC

Yucia u BbIYHCIEHUSA

Harypanbhbie u nensle yucna. [IpuMeHeHre NPU3HAKOB AEIMMOCTH LEJBIX YUCE, HAUOOBIINI
oot genurens (nanee — HOJI) u Haumensiee odiee kpatnoe (nanee — HOK), ocTarkoB mo mMoaysito,
aJropurMa EBKHI/I[Ia JJI pe€ICHUA 3aaa4 B ICJIBIX YHCJIax.

Kommnekcuble uucna. Anredpanyeckas U TpUTOHOMETpHUYECcKast (OPMbI 3alMCH KOMILIEKCHOTO
yrcia. ApuQMeTHIECKUE ONepaluy ¢ KOMIUIEKCHBIME YnciaMu. M300paxeHne KOMIUIEKCHBIX Yucell Ha
KoopauHaTHOM TuiockocTH. Popmyna Myaspa. KopHu n-oif cTemeHM H3 KOMIDIEKCHOTO YHCIA.
[IprmeHeHne KOMIUIEKCHBIX YMCeN A1 peleHns: GU3MIeCKUX U TeOMETPUIECKUX 3aad.

YpaBHeHNs U HEPABEHCTBA

Cucrema u COBOKYIIHOCTH ypaBHeHI/Iﬁ 1 HCPABCHCTB. PaBHOCHIBHBIE CHCTEMBI M CUCTEMBI-
cieacTBUsl. PaBHOCHIIBHBIE HEPABEHCTBA.

Ot60p KOpHeH TPUTOHOMETPHUYECKUX ypaBHEHHI c MIOMOIIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PelieHne TpUroHoMeTpuIecKuX HepaBeHCTB.

OcHoBHBIE METObI pereHus MOKa3aTeNbHBIX U JorapuMHYECKUX
HEpaBEHCTB.

OCHOBHBIE METOABI PEILICHUS NPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METONBI PEIIEHUS CHCTEM M COBOKYITHOCTEH pallMOHAJIbHBIX, HPPAIlMOHAIBHBIX,
MOKa3aTeIbHbIX U JIOTapu(MUUECKUX YPAaBHEHHH.

VYpaBHEHH, HEPAaBEHCTBA U CUCTEMBI C TApAMETPAMH.

[IpumeHenne ypaBHEHHMH, CUCTEM M HEPABEHCTB K PEILICHUIO MaTeMaTHYeCKHUX 3aJad U 3aJad U3
Pa3TMYHBIX 00JIaCTel HAYKW U PeaTbHON )KU3HH, MHTEPIPETAIHS MOTYIEHHBIX PE3yIbTaTOB.

DyHKIUH U Tpadpuku

I'paduk xommozunmu QyHKImA. [eomeTpudeckue o0pa3pl ypaBHEHWH U HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

TpuroHomerpuueckne GyHKINH, X CBOHCTBA U TPAHKH.

I'paduueckre MeTopI pelIeHus] ypaBHEHHH U HepaBeHCTB. | padudeckne MeToabl peleHus 3a1a4
C TapamMeTpamHu.

Ucnonb3oBanue rpapukoB QyHKIMNA AN UCCIEIOBAHUS NPOLECCOB M 3aBUCHMOCTEH, KOTOpPBIE
BO3HHKAIOT MPHU PEIICHUH 33/1a4 U3 APYTHX YUeOHBIX IPEIMETOB U PealbHOM JKU3HU.

Havaja MmaTeMaTH4ecKOro aHAJIM3a

[lpuMeHeHne TMPOW3BOJMHON K HCCIENOBAHUIO (QYHKIMH Ha MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxaenne HanOoIIbI1ero 1 HAMMEHBIIET0 3HaUCHUH HEPEPHIBHOM (DYHKLIMHU HA OTPE3Ke.

[Ipumenenne MPOU3BOIHON TSI HAXOXKIEHUS! HAWIIYYIIETO PEIIeHUs] B IPUKIIAAHBIX 3a7a9ax, s
OIIpEe/IeNIeHNs] CKOPOCTH U YCKOPEHHS Tpoliecca, 3alaHHoTo (popMyItoi miu rpaduxom.

[lepBooOpazHasi, OCHOBHOE CBOMCTBO MepBOOOpa3HbIX. [lepBo0OpasHble eMEeHTapHBIX (HYHKIIUH.
[IpaBuna HaXOXKACHUS IEPBOOOPA3HBIX.

Huterpan. ['eomeTpudeckuid CMBICI HHTErpaja. BblunciieHHe ONpeNes€HHOr0 HWHTerpaia 1o
¢dopmyne Herorona-JleitOnuma.

[Ipumenenne uaTErpaia A1 HAXOXKICHHUS TUIOIMAAEH MIIOCKUX GUTYp U 00BEMOB T€OMETPUIECKUX
Tell.



[Ipumepsr pemennit auddepeHITHATBHBIX  YpaBHEHHH. MaTeMaTHIecKoe MOACIUPOBAHUE
PEANBHBIX TPOIIECCOB C MMOMOIIBI0 U DepeHIIMATBHBIX YPaBHEHUH.
[UIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUSA VYUYEBHOI'O KYPCA
«AJITEBPA 1 HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJTHEI'O OBIIEI'O OBPA3OBAHUA
JJMYHOCTHBIE PE3YJIBTATHI

l) rPa:kAaHCKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOW TO3WINK OOYYaromerocs Kak aKTUBHOTO W OTBETCTBEHHOTO
YIeHAa POCCHICKOTO 0OIIecTBa, MPEICTaBICHHE O MaTEeMaTHYECKHX OCHOBaX (PyHKIIMOHHPOBAHUS
Pa3NUYHBIX CTPYKTYp, SBJICHHUH, MpoOUERyp TPakJaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI M JAPYroe),
YMEHHE B3aWMOJICHCTBOBATh C COIMMAIGHBIMA HHCTUTYTAMH B COOTBETCTBHH C WX (QYHKIHUAMH H
Ha3HAYCHHUEM;

2) NAaTPUOTUYECKOT0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh POCCHUCKON TPKIAHCKOW MIEHTUYHOCTH, YBAXEHHS K TMPONUIOMY U
HACTOSILIEMY POCCUHCKOW MaTeMaTUKH, UEHHOCTHOE OTHOILIEHHE K JOCTHMKEHUAM POCCHUHUCKUX
MaTeMaTUKOB M POCCUHCKOW MaTEMaTUYECKOM IIKOJIbI, WCMOJIb30BAHUE 3TUX JOCTHUKEHUWA B APYrUX
HayKaX, TEXHOJIOTHUSX, Chepax SKOHOMHUKH;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSI:

OCO3HaHWE IYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, C(HOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHHA, dTHUYECKOTO TOBEJCHHS, CBSI3aHHOTO C MPAKTHYECKUM NPUMEHEHHEM JOCTIDKCHUN HayKu U
JeSITENBHOCTBIO YYEHOT0, OCO3HAHKE TMYHOTO BKJIaZa B TIOCTPOCHHE YCTOWYHBOTO OYAYILEro;

4) 3CTETUYECKOr0 BOCIIMTAHMA

3CTETUYECKOE OTHOILIECHHE K MHpPY, BKIIOYAs 3CTETUKY MATEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUN, PACCYKICHUM, BOCIIPUUMYMBOCTh K MATEMAaTHUESCKUM aCICKTaM Pa3IHUHbIX
BUJIOB UCKYCCTBA;

5) ¢u3nyeckoro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTb YMEHHSI NPHUMEHSATh MaTeMaTHYeCKHE 3HAaHUS B HMHTEpecax 3J0pPOBOro M
Oe3omacHOro obpasza XH3HM, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 370POBBIO (30pPOBOE NHTAHME,
cOaaHCUPOBAHHBIA PEXHUM 3aHATHH M OTHABIXa, peryispHas (U3MUecKas aKTHBHOCTH), (uszndeckoe
COBEPIICHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-03J0POBUTEIIBHOMN EATEIBbHOCTBIO;

6) TpyroBoro BocnuTaHms:

FOTOBHOCTh K TpPYAY, OCO3HAHHE IICHHOCTH TPYIOJIIOOMs, HHTEpEC K pa3iudHbIM chepam
npohecCHOHATBHOMN IEITEIbHOCTH, CBSI3aHHBIM C MATEMAaTHKOW H €€ IPHIOKCHUSIMH, YMEHHE COBEPILATh
OCO3HAHHBIN BBIOOp Oyaymiell mpodeccud W peain30BbIBATh COOCTBEHHBIC IKU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO W CaMOOOpa30BaHUIO HA MPOTSHKEHHU
BCEH KM3HM, TOTOBHOCTh K AKTHBHOMY YYaCTHIO B PCIICHHHM MPAKTHYCCKHX 3a7a4 MATeMaTHYCCKOM
HAaIPaBJICHHOCTH;

7) 3KO0JIOTHYE€CKOr0 BOCIIMTAHUSL:

c(hOpMHUPOBAHHOCTH 3KOJOTMUECKOM KYJIbTYphI, TIOHUMAaHUE BIUSHUS COIUATEHO-3KOHOMUYECKIX
MIPOIIECCOB HAa COCTOSIHME NPUPOAHONW M COIHAIBHOM Cpeapl, OCO3HAHHWE TJI00ATFHOTO XapakTepa
AKOJIOTHIECKUX TPOOJIeM, OpUCHTAIUA HAa MPUMEHEHNE MaTeMaTHICCKUX 3HAHUHN IS pelieHus 3a1ad B
00JacTH OKpYIKAloIIel Cpeipl, IUIAHUPOBAaHUE MTOCTYIIKOB W OIEHKH WX BO3MOXKHBIX TOCIEICTBHHA IS
OKpY>Karollen cpeibl;

8) LEHHOCTH HAYYHOI'0 O3HAHUSL:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U OOIIECTBEHHOH IMPAaKTHKH, IOHUMAHHE MaTeMaTHYeCKOH Hayku Kak cdepsl 4YeJ0oBEUECKOM
JEATEIHLHOCTH, 3TAOB €€ Pa3BUTHA M 3HAYMMOCTH IS Pa3BUTHS IMBIIIM3AINH, OBIAJACHHUE SI3BEIKOM
MaTEeMaTHKH ¥ MaTeMaTHYECKOW KyJIbTYpOH KakK CPEACTBOM IO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITH

MIPOEKTHYIO U UCCIENOBATENbCKYIO IEATEIbHOCTh HHIMBUIYAIBHO U B TPYIIIIE.
METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHBIC YHUBepcaJbHBbIe Yy4deOHbIe JelicTBHS ba3oBble
JIOrn4YecKue JeficTBUs:
BBISIBIISITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEeMAaTHYECKHX OOBEKTOB, MOHITHH,
OTHOUICHUH MEXIy MOHATUSAMH, (OPMYIHPOBATh ONPEACICHHUS IOHITHH, YCTaHABINBATh CYILIECTBEHHBII
MPU3HAK KIacCU(UKANH, OCHOBAHUS Il 000OIIEHNS ¥ CPAaBHEHHMSI, KDUTEPUH IIPOBOIMMOTO aHAIIN3a;



BOCIIPHHUMATh, (OPMYJIHPOBaTh H  NPeoOpa3oBbIBATH  CYXKICHHS: YTBEPIUTCIbHBIE H
OTpHLATENbHBIC, EANHIUYHBIC, YACTHBIE U O0IIHUE, YCIOBHBIE;

BBISIBIISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3H M MPOTHBOpedrs B (akTaxX, JaHHBIX,
HaONMOJICHUSIX W YTBEPXKACHHAX, WpeUlaraTb KPUTEPHH IS BBIIBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEYHL;

JieNaTh  BBIBOJBl C HCIOJNB30BAHWEM 3aKOHOB JIOTHMKH, JEOYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUEHHI, YMO3aKIOYEHUH 10 aHAJIOTUY;

MIPOBO/INTH CaMOCTOSITENIFHO JIOKA3aTelhCTBA MATEMATHUYECKHX YTBEP)KIEHUH (TpsSMbIe W OT
MPOTHBHOTO), BBICTPaWBaTh apryMEHTAIMIO, MPHBOAUTH HPUMEPBl U KOHTPIPHUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KIEHUS U BHIBOJIBI,

BEIOMpaTh CIOCO0 pemieHus y4eOHOW 3amadu (CpaBHHBATh HECKOJIBKO BApUAHTOB DEIICHHS,
BBIOMpATh HanOOJIee MOIXOAAIINN C YUETOM CAaMOCTOSITEIBHO BIICIIEHHBIX KPUTEPHUEB).

Ba3oBble ncciaenoBateabckne AeiicTBUSA:

WCIIONB30BaTh BOMPOCH KAaK HCCIENOBATEIBCKUN WHCTPYMEHT TMO3HAHUS, (OpMyITUPOBATh
BOIPOCHI, (PUKCUPYIOIIUE MPOTUBOPEYHE, MPOOJIEMy, YCTaHABIMBATh UICKOMOE M JIaHHOE, ()OPMUPOBATh
TUIOTE3Y, apryMEHTHPOBAThL CBOIO IMMO3ULINIO, MHEHUE,

MIPOBOJIUTH CaMOCTOSITENIFHO CIIAHMPOBAHHBIN IKCIEPUMEHT, HUCCIEOBAHHUE 110 YCTAHOBICHHUIO
O0COOCHHOCTEW MaTeMaTHYeCKOTO OOBEKTa, SBJICHHUS, MPOIECCa, BBISIBICHHIO 3aBUCUMOCTEH MEXIy
00BEKTaMHU, SBJICHUSMH, TIPOIICCCAMU;

caMoCTOSITeThHO (hopMyIMpoBaTh O0OOOIIEHWS ¥ BBIBOABI 1O pe3yiabTaTaM IPOBEAEHHOTO
HaOIIFOJICHNSI, WCCIECIOBAaHMS, OIICHHBATH [TOCTOBEPHOCTH IIOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJAOB U
000011IEHMIA;

IIPOrHO3UPOBATh BO3MOXKHOE DPa3BUTHE MpOIlecca, a TAKXKE BBIABUTATH MPEINOIOKEHHUS O €ro
Pa3BUTHU B HOBBIX YCJIOBHSX.

Pa6ora ¢ undopmanmeii:

BBISBJISITH Je(UIMTH HH(DOPMAIIUK, TaHHBIX, HEOOXOAMMBIX JJIsS OTBETa Ha BOIIPOC M JUIS PEIICHUS
3a/1a4w;

BEIOMpaTh HH(OPMAITMIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIM3HPOBATh, CUCTEMAaTU3UPOBATh
W UHTEPIIPETUPOBATH HHPOPMALIUIO PA3IIMYHBIX BUJIOB U (HOPM TIpEJICTaBICHUS,

CTPYKTYpPHpPOBaTh WHGOPMAIINIO, TPEICTABIATh €€ B Pa3NU4YHBIX (OopMax, HILTFOCTPHUPOBATH
rpaduyecky;

OLIEHMBAThH HAJIEKHOCTH HHPOPMALIUH IO CAMOCTOSTEIBHO C(HOPMYITHPOBAHHBEIM KPUTEPHSIM.

KoMMmyHnkaTHBHBIe YHHBepcaabHbIe yueOHbIe felicTBud O0eHune:

BOCIPUHUMATh M (OPMYITHUPOBATH CYXJICHUS B COOTBETCTBHH C YCIOBHSMH W LIEISIMH OOIIEHUS,
SICHO, TOYHO, T'PaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHS B YCTHHIX M THCHMEHHBIX TEKCTaX, aBaTh
MOACHCHUS 110 X0y PCIICHUA 3aJa4ul, KOMMECHTUPOBATH HOJ'Iy‘IeHHBII\/'I PE3YIbTAT,

B X0Jie O0CYK/ICHHUS 3a/1aBaTh BOMPOCHI 110 CYMIECTBY O0OCYXIaeMOM TeMbI, TPOOIEMBI, peraeMoin
3a/layd, BBICKA3bIBaTh WJEH, HAIEJIEHHbIE Ha TIOMCK pEIEHUs, COTOCTABIATH CBOM CYXKIEHHUS C
CYXKACHUAMUN ApPYTHUX YYACTHUKOB AHAJIOra, O6Hapy)KI/IBaTI) pasimynue MU CXOACTBO HOSI/IHI/Iﬁ, B
KOPpeKTHOM (hopMe (HOopMyITHPOBATh Pa3HOTIACHs, CBOH BO3PAXKECHUS,

MPENCTaBIATh  PE3yNbTaThl pPELIEHUsS 3aJadd, OKCIEPHUMEHTAa, WCCIEJOBAHUSA, TPOEKTA,
CaMOCTOSITEeIbHO BbIOMpaTh (OpMAT BBICTYIUICHHS C Y4€TOM 3aja4 MPEe3eHTAllMd U OCOOCHHOCTEH
ayTUTOPHH.

PeryasiTuBHBIC yHUBepcaJIbHBIE y4eOHbIe AeiicTBUs CaMoopranu3anms:

COCTABIIAITH IUIaH, aJITOPUTM PELICHHS 3a]1au, BEIOMPATh cl10co0 pemeHns ¢ YIETOM NMEIOIUXCS
pecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BapHUaHTHl PEHICHUN C
y4€TOM HOBOHM MH(pOpMAaLUH.

CaMOKOHTPOJIb, SMOIHOHAJILHBIH HHTEJLIEKT:

BJIaACTh HABBIKAMU MO3HAaBaTEIILHOM pe(bneKcm/I KakKk OCO3HaHHs COBEpHIACMbIX HCﬁCTBHﬁ u
MBICITUTENIFHBIX TPOIECCOB, WX PE3YyNbTAaTOB, BIAJETh CIOCO0AMH CaMOIIPOBEPKH, CAMOKOHTPOIIS
IpolLecca U pe3yiabTaTa pelIeHHsl MaTeEMaTHYECKOM 3a/1auH;

NpEABUACTE TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTH IIPpHU PCIICHUHN 3ada4l, BHOCUTb KOPPECKTUBBI
B JIEATENBHOCTh HAa OCHOBE HOBBIX OOCTOATENHCTB, MAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLIEHMBATh COOTBETCTBHE PE3yJbTaTa LEIH U YCIOBHSAM, OOBSICHATH MPUUYMHBI JOCTHXKEHUS WIN
HEJOCTI)KEHUS Pe3yIbTaTOB JIEATEIILHOCTH, HAXOINUTH OIIMOKY, aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHas 1eTeJbHOCTD:

MOHUMATD U UCHOJIB30BaTh MPEUMYILECTBa KOMaHIHON ¥ MHAMBHIYAIbHOW paboThl IPH pEHICHUH
y4e0HBIX 3aflad, IPUHUMATH IIeJb COBMECTHOM JEATEIbHOCTH, IJIAHMPOBATh OPTraHU3AI[MI0 COBMECTHOU



paboThl, pacmpeneisiTh BUABI padOT, IOrOBapHUBATHCS, OOCY)KIATh TPOIECC W PE3yNbTaT pPadOTHI,
000011aTh MHEHUS HECKOJIBKUX JTIOCH;
y4acTBOBaTh B IPyNmoOBBIX (hopMax paboTel (00CyXIeHHus, OOMEH MHEHHH,
«MO3TOBBIC IITYPMBD» ¥ WHBIC), BBIMOJHATH CBOIO YacTh pabOThl U KOOPIUHHPOBATH CBOM JCUCTBHS C
JPYTHMHU 4JCHAMH KOMaHJbI, OIICHUBATh KaueCTBO CBOCTO BKJIAJla B OOLIUI MPOJYKT MO KPHUTCPHSIM,
c(hOopMyJTUPOBAaHHBIM YYACTHUKAMH B3aUMO/ICHCTBUSL.
MNPEAMETHBIE PE3YJIbTATHI

K koHIty 00yuenus B 10 Kjiacce 00yJarOIUics MOTYYHUT CICIYIOIINE IPESIMETHBIC Pe3yIbTaThl 1O
OTIENBHBIM TeMaM pabodeil MIporpaMMbl y4eOHOTO Kypca «Airedpa W Hadalla MaTeMaTHYeCKOTO
aHaIM3ay:

Yucsia v BBIYUCICHUSA:

CBOOOJIHO OIEPHUPOBATH MOHITUSAMU: PAIIMOHAIBHOE YMCIIO, OSCKOHEUHAs MEePHOANYECKas Jpo0b,
MIPOLIEHTHI, UPPAIOHAIBHOE YHCIIO, MHOXECTBA PAIlMOHANBHBIX WM JEHCTBUTEIBHBIX UYHCEN, MOMIYIH
JIEHCTBUTEIILHOIO YHCIIA;

MPUMEHSATH JPOOU U MPOIEHTHI JJIs PEIICHUS PUKIIAJHBIX 33]1a4 U3 Pa3IUYHbIX OTpaciiei 3HaHUH
U peabHOU KU3HU;

MIPUMEHATH TPUOMIMKEHHBIE BRIYUCICHUS, ITPABUIIa OKPYTIICHHS, IPUKHUIKY U OICHKY pe3yJbTara
BBIYMCIICHU;

CcBOOO/IHO OIEPHPOBATH MOHATHEM: CTETICHb C IENBIM IO0Ka3aTeleM, HCIIONb30BaTh MOIXOSIYTO
(hopMy 3ammcy AEHCTBUTENBHBIX YHCEN IS PEIISHHUS MPAKTUIECKHUX 3a/1a4 U MPEICTABICHUS JaHHBIX;

CBOOOJIHO OTEPUPOBATH OHATUEM: apU(PMETHUECKUN KOPEHb HATYpPAIbHOHN CTEIICHHU;

CBOOOJIHO ONEPUPOBaTh IOHATHUEM: CTENEHb C palMOHAJILHBIM IIOKa3aTejeM; CBOOOIHO

OTEpUPOBATh TOHATHAME: JOTapu(M dYHCIA, AECATUYHBIE U
HaTypalbHbIE JOTapU(PMEI,

CBOOOJIHO OTIEPUPOBATH MOHATUAMH: CHHYC, KOCHHYC, TAHT'CHC, KOTAHI'CHC YKMCIIOBOTO apryMEHTa;

OTIEPUPOBATH MOHATHSIMH: APKCUHYC, ApKKOCHHYC M apKTAaHTE€HC YHCIOBOTO apryMEeHTa.

YpaBHeHHS U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHATHSIMH: TOXKICCTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIBHBIC
YpaBHEHUS U YPaBHEHUS-CIICJICTBYS, PABHOCHIIbHEIE HEPABEHCTBA;

MIPUMEHATH Pa3IMYHbIE METOBI PEIICHNs PAIMOHAIBHBIX U JPOOHO- paIlMOHANBHBIX YpaBHEHUH,
MIPUMEHSATH METOJI UHTEPBAJIOB ISl PEIICHUST HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: MHOTOWIEH OT OJHOW HMEpEMEHHOW, MHOTOWICH C IICJIBIMU
ko3 UIMeHTaMH, KOPHU MHOTOWIEHA, MPUMEHSTH JelIEHHe MHOTOWIEHAa Ha MHOTOWIEH C OCTaTKOM,
TeopeMy besy u Teopemy Buera nns perienus 3agad;

CBOOOJIHO OIIEPUPOBATH TOHATHSAMM: CHUCTEMa JIMHCWHBIX YpaBHCHH, MaTpUIla, ONPEACIUTEIh
MaTpulpl 2 X 2 U €ro reOMETPUUYECKUN CMBICI, UCIOJIb30BaTh CBOMCTBA OmpeneiauTens 2 X 2 s
BBIYHCJICHHUS €r0 3HAYCHUS, MPUMEHATh OINPENEIUTEIHN I PEUICHHs] CUCTEMBl JTUHEWHBIX ypaBHEHWUIA,
MOJICIUPOBATh peajbHBIE CUTyalll C IIOMOINBIO CHCTEMBl JIMHCWHBIX YpaBHEHHUH, HCCIEIOBATH
MIOCTPOSHHBIE MOJCIHM C IIOMOINBIO MATPHUI] W OMpEASTUTeNeH, HHTSPIPETHPOBATh TOTyUECHHBIN
pe3yibTart;

WCIIONIb30BaTh CBOMCTBA JIEHCTBHIA ¢ KOPHSAMH JIJIsl MPE0OPa30BaHNs BRIPAKEHHI;

BBITIOJIHATHh MPEOOPa30BaHUS UYHCIOBBIX BHIPAKEHUHN, COAEpXKAIMMX CTEIEHH C PaIMOHAIBLHBIM
MOKa3aTesieM;

KCIOJIb30BaTh CBOMCTBA JIOTapu(MOB JIJIs Pe0OPa30BaHus JIOTAPUPMUUECKUAX BBIPAKECHHIA,

CBOOOJTHO OIIEPUPOBATh TOHATHSAMH: HPPANUOHAIBHBIC, IMOKa3aTelbHBIE W JorapuMuIecKue
YpaBHEHUS], HAXOUTh UX PELICHUS C MOMOIIbIO PABHOCHIBHBIX MEPEXOI0B HIIA OCYIIECTBIISISI IPOBEPKY
KOpHEH;

MIPUMEHSTH OCHOBHBIE TPUTOHOMETPHUCCKHE hopmyIibl TUTST peoopa3oBaHus
TPUTOHOMETPHUIECKHUX BBIPAKEHUI;

CBOOOJ/IHO OTEPUPOBATh MOHSATUEM: TPUTOHOMETPUYECKOE ypaBHEHHUE, IPUMEHAITh HEOOXOIMMEIC
(hopMyIIBI IS pEITIeHHUS] OCHOBHBIX THUITOB TPUTOHOMETPHYECKUX YPaBHEHUH;

MOJIETTUPOBATh pPEalbHbIE CHTYallMd Ha S3bIKE anreOpbl, COCTaBJIATh BBIPAKEHUS, ypaBHEHHUS,
HEPaBEHCTBA IO YCIOBUIO 33Jaud, HCCIENOBaTh MOCTPOCHHBIC MOJEIHM C HCIOJb30BAHHEM almapaTa
anreOphl.

DYyHKUMHU U TPAPUKU:

CBOOOJ/IHO ONEPUPOBATh MOHATHUAME: (DYHKITUS, CIIOCOOBI 3aJaHusl (DYHKIIUU, B3aUMHO OOpaTHBIC
¢dbyHKIIMM, KOMIO3unus (GYHKIUA, Tpaduk (QYHKIUKM, BEIIOIHITH 3JIEMEHTapHBIC MPeoOpa3oBaHUS
rpaduKoB (yHKIIHIA,



CBOOOIHO ONEpHPOBATh MOHATUSAMHU: O0JACTh ONPENENICHHS M MHOXKECTBO 3HAYCHHH (YHKIHH,
HyJH1 (YHKINH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJHO ONEPUPOBATH MOHATUAMH: YETHBIE M HEUETHBIC (DYHKIMH, NEepHOAWYEcKHE (YHKIUH,
MIPOMEKYTKH MOHOTOHHOCTH ()YHKIHH, MAaKCUMyMbl M MUHMMYMbl (yHKIUM, HauOoibliee U
HaMMeHbIlee 3HaYeHrne PYHKIMN Ha IPOMEKYTKE;

CBOOOJIHO OTIEPHPOBATh MOHITUSMU: CTETICHHAs (DYHKUHUS C HATYPaJIbHBIM M LIEIbIM TIOKa3aTeNeM,
rpaduK CTeneHHOHW (YHKLUHU C HATypaJIbHBIM M LIEJNbIM IIOKa3aTeneM, rpaduk KOpHsS N-oil CTENEeHU Kak
({yHKUIMY 00paTHOM CTENECHU C HATYPaJIbHBIM [IOKA3aTENEM;

OTNIEpPUPOBaTh MOHATHSMU: JIMHEWHAs, KBaJpaTU4HAs U APOOHO-TMHEHHass (QYHKIMH, BBIIONHATH
3JIEMEHTAPHOE UCCIIeIOBAHUE U IIOCTPOEHHE UX IPa(UKOB;

CBOOOJHO ONEPHPOBAThH IMOHATHSIMU: IIOKa3aTesbHas U Jorapupmuyeckas GyHKIUHN, UX CBOHCTBA
U rpadUKy, UCTIOIB30BATh UX IPadUKH IS PELICHUS YpPaBHEHH;

CBOOOJHO  OMEpPHUPOBaTh MOHITUSMH: TPUTOHOMETPHUYECKas OKPYKHOCTb, OIpEAeTIeHHE
TPUTOHOMETPUYECKUX (QYHKLUI YHCIOBOTO apryMEHTa;

WCTONB30BaTh rpaduku QyHKIWH A7 MCCIeJ0BaHUs MPOLECCOB M 3aBUCHMOCTEH TPHU pelICHUH
3a7a4d U3 JPYrux y4eOHBIX MPEAMETOB M PEanbHON KU3HH, BhIpaKaTh (HOPMYIaMHU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMUY;

Hayana MaTeMaTHYeCcKOI0 aHAJIM3A:

CBOOOJIHO ONEpPHpPOBATh MOHATHIMU: apuUPMETHUECKass W TeOMETPUYECKas MPOrpeccHs,
0eCKOHEYHO YOBIBAIOILAsl TEOMETPUIECKAs! IPOrPECcCHs, JIMHEHHBIA U 3KCIIOHEHIMAIBHBIN pocT, popmyia
CJIO’KHBIX POLIEHTOB, UMETh MPEJICTABIICHNE O KOHCTAHTE;

HCIIOJIb30BaTh MPOTPECCUU [Tl pEIICHUS pealbHbIX 337a4 MPUKIIATHOIO XapaKTepa;

CBOOOJHO OTIepUPOBAThH MOHATHUAMU: MOCJIeI0BAaTENbHOCTb, CIOCO0BI 3aJaHus
[IOCJIEIOBATEIbHOCTEH, MOHOTOHHBIE M OrPAaHHYEHHBIE IIOCJICAOBATEIbHOCTH, IOHUMATh OCHOBBI
3apOoXKICHUS MAaTEeMaTHYECKOTO aHAIIN3a KaK aHann3a 0ECKOHEYHO MaJbIX;

CBOOOJIHO OTIEPHUPOBATh MOHATUSIMH: HENPEPhIBHBIC (QYHKIMH, TOYKU pa3pbiBa rpaduka QyHKIUH,
aCUMITOTHI TpaduKa GyHKIHNH;

CBOOOJHO ONEpHUpOBaTh HOHATHEM: (YHKUHS, HENpephIBHAs Ha OTPE3Ke, NMPHMEHSTH CBOMCTBA
HENPEPHIBHBIX QYHKIUHA 1JIs1 peIIeHHs 3a]1ay;

CBOOOJHO OIEpUPOBAaTh MOHATHSMHU: INEpBas M BTOpas MPOM3BOAHbIE (YHKLIUM, KacaTelbHas K
rpaduKy QyHKIHU;

BBIYUCIISITH TIPOU3BO/IHBIE CYMMBI, TPOU3BE/ICHUSI, YACTHOT'O W KOMIIO3UINH JIBYX (YHKIWH, 3HATH
MPOM3BO/IHBIE AIEMEHTAPHBIX (PYHKIIHIA;

HCIOJIb30BaTh FEOMETPUUYECKUN M (PU3NIECKUI CMBICIT IPOM3BOJHOM IS PELICHUs 3a1au.

MHo:kecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHITUSIMI: MHOXECTBO, OTIEpaIlK HaJl MHOKECTBAMHU;

HCHOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIN amnmapar [Jisl ONMCAHUS peajbHBIX IPOLECCOB U
SIBICHUH, TP PELICHUH 3a]a4 U3 IpyTruX y4yeOHBIX MIPEIMETOB;

CBOOOJIHO OIEpUPOBATh MOHATHSAMH: ONpEICICHUE, TeopeMa, ypaBHEHHUe- CIEJCTBUE, CBOHCTBO
MaTeMaTHYECKOT0 00BEKTA, JI0Ka3aTeIhCTBO, PABHOCUIIbHBIC YPABHEHHSI U HEPABEHCTBA.

K kon1y o0yuenust B 11 kj1acce 00y4aroIMiACs MOIyYUT CIEAYIOMINE IPeIMETHBIEC PE3YJIbTAaThI 110
OTJCNBHBIM TeMaM pabodell mporpaMMmbl yueOHOTO Kypca «AjredOpa W Havyala MaTeMaTHYecKOTo
aHaIM3ay:

Yucna ¥ BBIYHCICHHA:

CBOOOJHO ONEPHPOBATH MOHATHSIMHU: HATYpaJbHOE M I1I€JI0€ YUCIO, MHOXKECTBAa HATYPaJbHBIX U
IIETBIX YUCEIT, UCTIOIB30BaTh MpU3HAKU neauMocTth 1enbix ancen, HOJ n HOK HaTypanbHBIX ducem IS
peleHus 3aaay, IpUMEHsTh anroput™ EBkinaa;

CBOOOJHO ONEPHPOBATH MOHSATHEM OCTaTKa IO MOAYJIO, 3alKChiBaTh HATypalbHBIE YHCla B
Pa3TMYHBIX TTO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

cBOOOJHO OMEPUPOBATH MOHATHAMHU: KOMIUIEKCHOE HYHCIO M MHOYKECTBO KOMIUIEKCHBIX YHCEl,
MPEACTaBIsATh KOMIUICKCHBIE 4YHCIIa B anreOpanyecKod W TPUTOHOMETPHUYECKOH (hopMe, BBIIOIHATH
apudmeTndeckue onepaiy ¢ HUIMH 1 1300pakaTh Ha KOOPAMHATHON TUIOCKOCTH.

YpaBHeHNs U HepaBeHCTBa:

CBOOOJHO OMNEpUPOBAaTh MHOHATHAMH: HppPalOHAIBHBIE, MOKa3aTelbHBIE M JIOrapupMHUYECKHE
HEPaBEHCTBA, HAXOIUTh UX PEIIEHHS C TIOMOIIBIO0 PABHOCHIBHBIX IEPEXO/I0B;

OCYILLECTBIIATH OTOOP KOPHEH IpU pelIeHNH TPUTOHOMETPUYECKOTO YPaBHEHHS;

CBOOOJIHO OTIEPUPOBATH HOHATHEM TPUTOHOMETPHUYECKOE HEPABEHCTBO, MPHUMEHSITH HEOOXOANMBIE
($hopMyIbI U1 peIeHUs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJHO OIEpUPOBATH IIOHSATHAMHU: CHCTEMAa U COBOKYIIHOCTh YpPaBHEHHUH M HEPaBEHCTB,



pPaBHOCHUIIBHBIE CHCTEMBI M CHCTEMBI-CIICJICTBHS, HAXOIOUTh PEIICHUS CHUCTEMBl M COBOKYITHOCTEH
PaIMOHANBHEIX, UPPAIIMOHAEHBIX, IOKA3aTENBHBIX U JIOTapU(QMUICCKUX YPAaBHCHHA U HEPABESHCTBR;

pemarpb parroHaIbHEIE, MppamroHaIbHbIE, MOKa3aTeNbHBIE,
nmorapu(MUYecKue W TPUTOHOMETPHUYECKHME YpaBHEHUS W HEPAaBEHCTBA, COMAEpIKAIHe MOIYITH H
napameTpebl;

MPUMEHATh TpadUUYeCKHe METOJbI JUIS PEIICHUs YPaBHCHUH M HEPABEHCTB, a TAaKKe 3a1ad C
rapaMeTpamu;

MOJIETTUPOBATh pealbHBIE CUTYaIlMH Ha S3bIKE anreOpbl, COCTABISATh BHIPAKECHUS, ypaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI 110 YCJIOBHIO 33/1a4H, UCCIIEIOBATH MOCTPOECHHBIE MOJICTH C UCIIONIb30BAHUEM
amnmaparta anreOpbl, HHTepIPETHPOBATh OTYUSHHBII pe3yIbTarT.

DyHKUNHU U rPaduKuU:

CTPOUTH rpaduKu KOMITO3UITHH byHKIMI C  TOMOIIBIO 3JIEMEHTapHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UIINU IBYX (DYHKITUI;

CTPOUTH FeOMETpHUYECKHE 00pa3bl ypaBHEHUI M HEPABEHCTB Ha KOOPIMHATHOH INIOCKOCTH;

cBOOOHO OIepUpOBaThH MOHATHUSIMU: rpaduku TPUTOHOMETPHUYECKUX
dyHKLMiA;

MPUMEHSTh byHKIMN UIT  MOZAEIHUPOBAHUS U HUCCIEAOBaHUS peabHBIX
MIPOLIECCOB.

Havana maTeMaTH4YecKOro aHAJIN3a:

UCTIONH30BaTh IIPOU3BOIHYIO IS HCCIEI0BaHUS (PYHKIIMH HA MOHOTOHHOCTD U SKCTPEMYMBI;

HaXOIWUTh HAaHOOJIbIIee U HaNMEHbIIIee 3HAYCHUS (DYHKIIMN HENPEPHIBHOM Ha OTpE3Ke;

WCTIOJIB30BaTh MPOU3BOIHYIO ISl HAXOXKACHHSI HAWITYUIIIEro PEHICHUs B IPUKIIAJHBIX, B TOM YUCIIE
COLMAITbHO-9KOHOMHUECKUX, 3a7ayax, JJIsl ONpeesieHHs CKOPOCTH M YCKOPEHHs Tpollecca, 3aJaHHOTO
(hopmymoit niu rpadukoM;

CBOOOJIHO OIEpUPOBATh MOHSATHSIMHU: MEPBOOOpa3Has, OMpENeNEHHBI WHTErpaj, HaXOAUTh
MepBOOOpa3HbIE JIEMEHTAPHBIX (QYHKIUHA U BBIYUACIATL HHTErpai o Gopmyne HetoToHa-JIeiiOHua;

HaXOJMTh IIOIMIA/IN IUTOCKHUX (UTYp 1 0OBEMBI TEIT C TIOMOIIBIO HHTETPaa;

UMETh MPEACTAaBICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMM Ha TIPHMEpEe COCTAaBICHUS
UG hepeHIMATBHBIX YPaBHCHHMIA;

pemiate TNPUKIAJHBIE 337a4d, B TOM YHCIE COIHAIbHO-DKOHOMHUYECKOTO W  (PHU3MUecKoro
Xapakrepa, CpeICTBAMH MaTeMaTHYECKOT0 aHaJIN3a.



11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HanMeHoBaHue pa3iesioB U TeM IPOIrpPaMMbl KoHTpoNbHEIe TpaxTnueciue (uudposbie)
n/n o0pa3oBaTe/IbHbIE
Bcero padoTHhI padoThI
pecypcsl
1 HccnenoBanue pyHKINN C TOMOIIBIO 22 1
IIPOU3BOAHOMN
IlepBooOpa3Has u UHTETpal 12 1
3 I'paduku TpUroHOMETPUYECKUX (DYHKIIUH. 14 1
Tpuronomerpuyeckre HepaBeHCTBA
4 HppanmonanbHble, TOKa3aTelbHbIE U 24 1
norapuMuIecKre HepaBeHCTBA
5 KomrmiekcHbie uncna 10 1
HatypanpHble 1 Lienble yncia 10 1
CucTeMbl paOHaIbHBIX, HPPALIMOHATIBHBIX
7 MOKA3aTENbHBIX U JIOTapU(PMUIECKUX 12 1
YpaBHEHUI
8 3azauy ¢ mapameTpaMu 16 1
9 IToBTOpeHme, 06001IEHIE, CHCTEMATH3AIINS 16 1
3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 9 0




MNOYPOYHOE ITIAHUPOBAHMUE 11 KJIACC

KoanuecTBO yacos DJIeKTPOHHbIE
Ne Tema ypoka ara udposbIie
yp Kounrpoashbie IpakTuyeckne A ungp
n/m H3y4YeHUs o0pa3oBaTeJibHbIE
Bcero padoThI padoThI
pecypchbl
[TpumeHneHue MPOU3BOTHOM K UCCIICTOBAHHIO
1 (hyHKITMIT HA MOHOTOHHOCTB U 9KCTPEMYMBI 1
IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO
2 (hyHKIMIT HA MOHOTOHHOCTB U 9KCTPEMYMBI 1
IIpuMeHeHre MPOU3BOIHOM K UCCIIEIOBAHUIO
3 (hyHKIMIT HA MOHOTOHHOCTB U 9KCTPEMYMBI 1
[IpumMeHeHre TpOU3BOAHOM K HCCIIEOBAHUIO
4 dhyHKIHMI Ha 1
MOHOTOHHOCTb M OKCTPEMYMBI
[IpumMeHeHne MPON3BOIHON K HCCIIEOBAHHIO
5 (hyHKIMI1 HA MOHOTOHHOCTB U 9KCTPEMYMBI 1
Haxosxnenne 0ombIIero 1 MEHBIIEr0
6 3HaueHMs (yHKINH HETIPEPHIBHOCTH Ha 1
OTpe3Ke
Haxosxnenne Hau0OospIIero 1 HAMMEHbILETo
7 3HaYEHUS HETPEPbIBHOW (DYHKIIH Ha OTPE3Ke 1




Haxoxenne HanOOobIIero 1 HANMEHBIIET O
3HAYECHUS HETIPEPBHIBHON
(yHKIMU Ha OTpE3Ke

Haxoxnenne HanbonpIIero u
HAUMCHBIIIETO 3HAYCHHS HEITPEPHIBHOMN
(yHKIMHU Ha OTpe3Ke

10

Haxosxnenne HauOobIero 1 HAMMEHbILETo
3HAYCHUS HETIPEPHIBHON (QPYHKIMH Ha OTPE3Ke

11

Haxosxnenne HauOobIero 1 HAMMEHbILETo
3HAYCHUS HETIPEPHIBHON (PYHKIMH Ha OTPE3Ke

12

Haxosxnenne Hau0OobIIero 1 HaMMEHbILETo
3HAYCHUS HETIPEPHIBHON (QYHKIMH Ha OTpe3Ke

13

HpI/IMeHeHI/Ie HpOHSBOI{HOﬁ JUIA HaXOXKICHUA
HaWIy4dlero peuiCHus B
IMMPUKIIAJIHBIX 3a1adax

14

HpI/IMeHeHI/Ie HpOI/ISBO,HHOﬁ JUIA HaXOXKICHUA
HaWIy4dlero peuiCHus B
MMPUKIIAIHBIX 3aadax

15

[IpumeHeHne MpoN3BOJHOM IS
OIIpeeIIeHHs CKOPOCTH M YCKOPEHHS
npoliecca, 3a1aHHoro (popMysoi mim
rpaduKoM

16

IIpumeneHre Tpou3BOIHOM st
OTIpEIETICHUS CKOPOCTH M YCKOPEHUS




nporiecca, 3aJaHHOro GopMyJI0it Win
rpaguKomM

17 Kowmmoszutmst hyHxmmit 1

18 Kommnozumwst pyHKImi 1

19 Komnozunust pyHKmi 1

20 I'eomerpuueckue 00pa3bl ypaBHEHHI Ha 1
KOOPJAMHATHOM MJIOCKOCTH

21 I'eomeTpudeckne 0Opa3bl ypaBHEHUH Ha 1
KOOPJIWHATHOH MIIOCKOCTH

22 KontponbHas pabota: "Hccnenoanue 1
(hYHKITHI ¢ TOMOMIBIO MPOU3BOIHOMN"
AHanm3 KOHTPOJIBLHOHN padOTHIL.

23 ITepBooOpazHas, OCHOBHOE CBOMCTBO 1
MepBOOOPa3HBIX
[TepBOOOpa3HbIe AMEMEHTAPHBIX (YHKIIHH.

24 [IpaBuita HaX Ok IEHUS 1
MepBOOOPa3HBIX
[lepBooOpa3HbIe 37eMEHTAPHBIX

25 dynxmii. [IpaBuira Hax ok IeHUS 1
NepBOOOPa3HBIX

26 WnTerpan. ['eomeTpudecknii CMbICT HHTETpajia 1

27 Brrancienue onpeaenéHHOro HHTErpaa 1o 1
thopmyiie Herorona-JlefioawmIa

28 Brrarcnenne onpeaenéHHOro HHTErpaia mo 1
tdhopmyiie Herorona-JlefiOamIa

29 [IpuMeHeHne UHTErpaia JUIsd HaX 03K ICHHUS 1

TIoIaAeH TIOCKUX puryp




HpI/IMCHeHI/Ie HHTETrpajia ajisd HaXOXIACHUA

30 00BEMOB TeOMETPUIECKUX
Ten

31 IIpumeps pemenuit qudhepeHITHATBHBIX
YpaBHEHUH

32 [Ipumepsi perrenuii auddepeHIaTbHBIX
YpaBHEHUH
MaremaTtideckoe MOAEIHPOBAHUE PEATBHBIX

33 MPOIIECCOB C TIOMOIIIBIO
T pepeHInATBEHBIX YPaBHEHUIH

34 KonTponbras pabota: "[lepBoobOpa3Has u
uHTerpan”
AHanm3 KOHTPOJIBLHOH padOTHI.

35 Tpuronomerpuueckre QyHKIMU, KX CBOHCTBA
u rpaduKu

36 Tpuronomerpuueckre QyHKIMU, KX CBOHCTBA
u rpadukn

37 Tpuronomerpuueckre QyHKIMU, KX CBOHCTBA
u rpadukn

38 Tpuronomerpuueckre QyHKIIMU, KX CBOHCTBA
u rpaduKu

39 Tpuronomerpuueckre QyHKIIMU, KX CBOHCTBA
u rpaduKu
OT060p KOpHEH TPUTOHOMETPUIECCKUX

40 YpaBHEHUI C TOMOLIBIO

TPUTOHOMETPHUYECKON OKPYKHOCTH




41

OT00p KOpHEH TPUTOHOMETPHUICCKUX
YpaBHEHUI C MOMOUIbIO
TPUTOHOMETPUIECKOM OKPYKHOCTH

42

OT060p KOpHEH TPUTOHOMETPUICCKUX
YpaBHEHUI C MOMOUIbIO
TPUTOHOMETPUIECKOM OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPABHEHUH C IOMOLIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

44

Pemenune TpuroHoMeTpUYECKUX
HEpaBEHCTB

45

Pemenne TpuroHOMeTpUYECKUX
HEpaBEHCTB

46

Pemenne TpUroHOMeTpUYECKUX
HEpaBEHCTB

47

PereHne TpuroHoMeTpu4YECKUX
HEPABEHCTB

48

Kontponbhas pabdora: "I'paduku
TPUTOHOMETPUYECKUX (PYHKITHIA.
Tpuronomerpruyeckrue HepaBeHCTBA"

49

AHanu3 KOHTPOJIBbHOI padoTHI.
OCHOBHBIE METO/IBI PELICHUS TOKA3aTENbHBIX
HEPaBEHCTB

50

()CHOB}HJCIWCTOHBIPCIHCHHH ITOKa3aTCJIbHBIX
HCPABCHCTB

51

()CHOB}HJCRJCTOﬂBIpeIHe}Hdﬂ]IOKaSaTeHL}HﬂX
HCPABCHCTB




52

OCHOBHBIE METO/IBI PEIICHHS MTOKA3aTENbHBIX
HEPaBEHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
JorapupMUIecKuX HEpaBEHCTB
54 OCHOBHBIE METOIBI PEIICHUS
JorapupMUIecKux HEpaBeHCTB
55 OCHOBHBIE METO/IbI PEIICHUS
sorapu()MUYECKUX HEPABCHCTB
56 OCHOBHBIE METO/IbI PEIICHUS
sorapu()MUYECKUX HEPABCHCTB
57 OCHOBHBIE METO/IbI PEIICHUS
UPpAaIOHATBEHBIX HEPAaBEHCTB
58 OCHOBHBIE METOJIbI PEILICHUS
UppaIOHANBHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UpPpaIMOHANBHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UpPpaIOHANBHBIX HEPABEHCTB
61 I'padrueckue meToap! pereHus
UPPaIMOHANBHBIX YPaBHEHUH
62 I'paduueckue MeToAbI peIeHUs
UPPaIMOHANBHBIX YPaBHEHUH
63 I'paduueckue MeToAbI peIeHUs
II0KAa3aTeJIbHbIX YPAaBHEHUI
64 I'paduueckue MeToAbI peIeHHS
MOKa3aTeNbHBIX HEPABEHCTB
65 I'padryueckue METOIBI pEIICHHS

norapu()MUYECKUX ypaBHEHHH




66

I'pacdrueckme MmeToap! pereHns
sorapu()MUYECKUX HEPABCHCTB

67

I'pacdrueckme MmeToap! pereHns
sorapu()MUYECKUX HEPABCHCTB

68

I'pacdrueckme MeTOIbI pemIeHUs
MOKA3aTENIbHBIX U JIOTAPUPMUUSCKUX
YpaBHEHUH

69

I'pacdnueckme MeTOIbI pelIeHUsS
MOKAa3aTeNbHBIX U JIOrapu(pMUIecKuX
YpaBHEHUI

70

I'padmueckue MeToabl pemeHns
MOKAa3aTeNbHBIX U JIOrapu(pMUIecKuX
HEPaBEHCTB

71

I'paduueckue MeToabI perieHns
MOKa3aTeNbHBIX H JIOrapu(pMUIecKuX
HEPaBEHCTB

72

KontponbHas pabora:
"UpparuoHanbHble, TOKa3aTeNbHbIE U
norapudMudecKre HepaBeHcTBa"

73

KowmmiexcHele yncna. Anredpandeckas u
TPUTOHOMETpUYEcKas OPMBI 3aIUCH
KOMIIJIEKCHOTO YHCJIa

74

AHanu3 KOHTPOJIBHOI padoTHI.
KowmmiexcHele uncna. Anredpandeckas u
TPUTOHOMETpPHUYIECKasi POPMBI 3aIUCH
KOMIUIEKCHOTO YnCIia

75

ApudmeTryuecKkue ornepannuy ¢ KOMIUIEKCHBIMA
YHUCIIaMU




76

ApudmeTraecKue ornepanuy ¢ KOMIUIEKCHBIMA
YUCIaAMU

77 M3o0pakeHEe KOMIUIEKCHBIX YHCEN Ha
KOOPAWHATHOU TIOCKOCTH

78 M3o0pakeHEe KOMIUIEKCHBIX YHCEN Ha
KOOPAWHATHOU TIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenn u3
KOMITJIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau N-oii ctenenn u3
KOMITJIEKCHOTO YHCIIa
[IpumeHeHne KOMIUIEKCHBIX YHCEI IS

81 petreHust GU3MIECKUX U TEOMETPHYECKUX
3ajaq

82 KonTponbras pabota: "KomruiekcHbie umcna"

83 AHanu3 KOHTpoIbHOM paboTel. Hatypanpabie
U IIeJble Yrcia

84 HarypanbHble 1 1ienbie urcia

85 [TpumMeHeHue MPU3HAKOB JETHUMOCTH TIEIIBIX
qrcen

86 [IpuMeHeH e TPU3HAKOB ISTMMOCTH LIEJIBIX
qrcen

87 [TpuMeHeHnE TPU3HAKOB JISTUMOCTH TIEIIBIX
gucenr: HOJl u HOK

88 [IpuMeHeH e TPU3HAKOB ISTMMOCTH LIEJIBIX
gucenr: HOJl u HOK

89 [IpuMeHeHrEe TPU3HAKOB ISTMMOCTH LIEJIBIX

YUCCII: OCTATKU 11O MOAYJIIO




90

HpI/IMCHCHI/IC IIPU3HAKOB ACJIMMOCTH LEJIBIX
qucesI: OCTAaTKU IO MOYJIO

91

HpI/IMCHeHI/IC IIPU3HAKOB ACIIMMOCTH LEJIBIX
qucCeJI: aJirOpUT™M EBxnuna mis
pE€UICHUA 3a4a4 B LEIIbIX YUCIaX

92

Konrtponbnas padota: "Teopus nenbix gaucemn"

93

AHanu3 KOHTPOIBHOM paboThl. CHcTemMa u
COBOKYIIHOCTb YPAaBHEHUH.
PaBHOCHIBHBIE CHCTEMBI M CUCTEMBI-
CIIENCTBUA

94

Cucrema ¥ COBOKYITHOCTh YPaBHEHHM.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBI-
CJICICTBUS

95

OCHOBHBIE METOABI PEIICHUS] CUCTEM U
COBOKYIHOCTEH paliMOHAIbHBIX
ypaBHEHUI

96

OCHOBHBIE METOABI PEILICHUS] CUCTEM U
COBOKYITHOCTEH UPPALIMOHAIBHBIX
ypaBHEHUI

97

OCHOBHBIE METOABI PEIIEHHUS CHCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUI

98

OCHOBHBIE METOABI PEIIEHHUS CHCTEM U
COBOKYITHOCTEM MOKa3aTeIbHbIX
ypaBHEHUI




99

OCHOBHEBIE METOBI PEIICHHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
YpaBHEHUH

100

OCHOBHEBIE METOBI PEIICHHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKUX
YpaBHEHUH

101

IIpuMeHeHrEe CUCTEM K PELLIEHUIO
MaTeMaTU4YecKHX 3a/1a4 ¥ 3a]a4 13
pa3IuYHBIX 00IacTel HAYKH U pealTbHOU
JKU3HH, HHTEPIIPETALHS OTyIEHHBIX
PE3YNBTaTOB

102

IIpuMeHeHrEe CUCTEM K PELLICHUIO
MaTeMaTUYECKUX 3a]1a4 U 3a7a4 U3
Ppa3IU4YHBIX 00JacTel HayKH U peabHOM
JKWU3HU, HHTEPIIPETALNS OTYYEHHBIX
pe3yIbTaToB

103

IIpumeHeHne HepaBEHCTB K PEIECHHIO
MaTeMaTUYECKUX 3aJa4 U 3a/1a4 U3
Ppa3TU4YHBIX 00JacTel HAyKH U pealbHOM
JKU3HHU, HHTEPIIPETALNS OTYYEHHBIX
pe3yIbTaToB

104

Kontponbnas padota: "Cucremsl
paloHaNbHBIX, UPPAIIHOHATBHBIX
MOKA3aTENbHBIX U JOTapr(PMUIEeCKHX
ypaBHEHUI"

105

AHanu3 KOHTPOJIbHOU PadoTHI.
PannonaneHele ypaBHEHMS ¢ TapaMeTpaMu




106

ParnmonansHble HEpaBEHCTBA ¢ TApaMETPaMu

107 PammioHansHBIE CHCTEMEI € TTapaMeTpaMu

108 UppanmonasnbHbie ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppaiinoHaabHbIEe CHCTEMBI C TapaMeTpaMu

110 [TokazaTenbHbIC ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHBIE CUCTEMEI C TApaMeTpaMu

112 Jlorapudmudeckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckre CHCTEMEBI C TTapaMeTpamu

114 TpuronomeTpryecKkue ypaBHEHUS C
napameTpamu

115 TpuronomeTpruyecKre HEPaBEHCTBA C
napaMeTpamu

116 TpUroHOMETPUYECKHE CHCTEMBI C
napameTpaMu
Iloctpoenue u uccnenoBanue

117 MaTEeMaTUYECKUX MOJIETIEH pealbHbIX
CUTyallUi ¢ MOMOIIBbIO YPAaBHEHUH C
napameTpamu
Tloctpoenue u uccnenoBanue

118 MaTEeMaTUYECKUX MOJIEIIEN peAIbHbIX

CUTyalUi ¢ MOMOIIBIO CUCTEM
yYpaBHEHUH C TapamMeTpaMu




119

Tloctpoenue u uccneaoBaHue
MaTeMaTUYECKUX MOJIETICH peabHbIX
CUTyaIUi C MOMOIIBIO CUCTEM
YpPaBHEHUH C MapameTpamMu

120

Konrtponbnas pabdora: "3amgaquu ¢
napamerpamu”

121

AHanms KoHTponbHOU paboTel. [loBTOpEeHME,
00001mEenme,
cUcTeMaTu3alus 3HaHu: "YpaBHeHUs"

122

IToBTOpenwue, 06oOIICHNE,
cucreMaTtu3aiys 3HaHui: "YpapHeHus"

123

IToBTOpenwue, 06ooIICHNE,
CcHCTEeMaTH3alus 3HaHUU: Y paBHEHUS.
Cucremsl ypaBHEeHUI"

124

IToBTOpenwue, 06o0IICHNE,
cucreMartu3anus 3HaHui: "HepaBeHncTna"

125

IToBTOpenue, 0000IICHHE,
cucreMartu3anus 3HaHui: "HepaBeHcTna"

126

IToBTOpenwue, 06o0IICHNE,
cucreMartu3anys 3HaHui: "HepaBeHncTna"

127

[ToBTOpeHwue, 0000IICHNE,
crucreMaru3ans 3HaHui: "[IponsBomHas u
eé npumMeHeHue"

128

[ToBTOpeHwue, 0000IICHNE,
crucreMaru3anus 3HaHui: "lIponsBomHas u
€€ npuMeHeHue"




IToBTOpEHME, 0000IIECHNE,

129 cucreMartusanus 3Hanuit: "IIpousBonHas u 1
e€ npuMeHeHue"
IToBTOpEHME, 0000IICHNE,

130 cuctemarusanus 3Hanui: "MaTerpan u ero 1
npuMeHeHue"

131 IToBTOpenwue, 06oOIICHNE, 1
cucreMaru3ans 3HaHui: "OyHkuun"

132 INoBTOpeHue, 0600IICHNE, 1
cucreMaru3anys 3HaHui: "OyHkuun"

133 IToBTOpenwue, 06odIICHNE, 1
cucreMaru3anys 3HaHui: "OyHkuun"

134 Hroropast KOHTpOJIbHAs paboTa 1
AHanu3 KOHTpOJIbHOM paboTsl. [ToBTOpEHUE,

135 00001mEenme, 1
cucreMartu3anus 3HaHuil: "Oynkuun"

136 IToBTOpenue, 0000IICHHE, 1
cucreMartu3anus 3HaHuil: "Oynkuun"

OBIIEE KOJIMYECTBO YACOBIIO 136

[TPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA30OBATEJIBHOT'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JUISA YYHEHUKA

Anre0pa 1 Hauana MaTeMaTiueckoro ananusa. 10-11 kmaccel. (6a30BbIH U yriyOJIeHHBIH
ypoBHH) - Anumos A.ILl., Konsrur FO.M. u mp.
METOJUYECKHUE MATEPUAJIbI V151 YYUTEJIA

MU PPOBBIE OGPA3OBATEJBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubmoreka LJOK



