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MNOACHUTEJIbHAS 3AIINCKA

VY4eOHublii Kypc «Anrebpa ¥ Hayaja MaTEeMaTHMYECKOTO aHAINW3a» SBIAETCS OJAHMM M3 Haumbosee
3HAYUMBIX B MPOTPaAMME CPEIHEro o0Iero oopa3oBaHus, MOCKOJIBKY, C OJHONH CTOPOHBI, OH 00eCreYnBacT
WHCTPYMEHTAIbHYIO 0a3y Ul U3YYEHUS BCEX ECTECTBEHHO-HAyYHBIX KYPCOB, a C JPYTrOd CTOPOHBI,
(dbopMupyeT Joruueckoe 1 abCTpakTHOE MBIIIJICHHE 00YYaroIMXCsl Ha YPOBHE, HEOOXOIUMOM JIJIsi OCBOCHUS
nH(OPMATUKH, OOILECTBO3HAHUS, MUCTOPHH, CIOBECHOCTHM W JPYTUX IUCHHUIUIMH. B pamkax mgaHHOrO
yu4eOHOTO Kypca oOydaromiyecs OBJIAZCBAIOT YHHBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTOpas
(hopMyIpyeT CBOM JOCTHIKEHUS] B MATEeMaTHIeCKOi popme.

VY4eOHblii Kypc anreOpbl ¥ Havyaja MaTeMaTHYECKOr0 aHalu3a 3aKJIaJbIBa€T OCHOBY ISl YCIIEIIHOTO
OBJIQJICHUS 3aKOHAMU (U3UKH, XUMUHU, OMOJIOTUH, TOHUMAHUS OCHOBHBIX TEHICHIIMM Pa3BUTUS SKOHOMHUKH
1 OOIIECTBEHHOW JKHU3HH, IO3BOJSET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPCHHO HMCIIOJIB30BATh UX JIJIS TATBHEHUINEro 00pa3oBaHus U B MMOBCEIHEBHOMN KU3HU. B TO
e BpeMsl OBJIaICHUE aOCTPAKTHBIMH U JIOTUYECKU CTPOrMMH KOHCTPYKIMSIMU alnreOpbl 1 MaTEMaTUYeCKOro
aHalu3a pa3BUBA€T YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HUCTHHHOCTH, JIOKA3bIBATh
VTBEPKACHHUS C TIOMOIIBIO MHIYKIIMM W PACCYXKIaTh JEAYKTHBHO, WCIIONB30BaTh 0000IIEHUE W
KOHKPETH3aIUI0, abCcTparnpoBaHue U aHAJIOTHIO, (POPMHUPYET KPEATHBHOE M KPUTUYECKOE MBIIIUICHUE.

B xoxe usydenus ydeOHOro Kypca «Anrebpa W Hayalla MaTeMaTUYECKOTO aHAIM3a» 00ydJaromuecs
MOJIy4al0T HOBBIM OIBIT PeUIeHHs] MPUKIATHBIX 3a7a4, CAMOCTOSTEIBHOIO MOCTPOCHHSI MAaTeMaTUYECKUX
MOJICJIE pEAJbHBIX CHUTYyalluid, WHTEPHPETALMH IOJIYyYECHHBIX PEIICHUM, 3HAKOMATCS C MpUMEpaMmu
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAYKE U MCKYCCTBE, C BBIIAIOIIMMHUCS MATEeMaTHYECKUMU
OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIif Kypc 0051aaeT 3HaYUTEIbHBIM BOCIIUTATEIBHBIM MTOTEHIIMATIOM, KOTOPBIN peann3yercs Kak
gyepe3 y4eOHBI MaTepwall, CIIOCOOCTBYIOMIMIA (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK H 4epe3
cnenuuky ydeOHOM JeATENHHOCTH, TPEOYIOIIeH MPOJODKUTETFHON KOHIIGHTpAllMd BHUMAHUS,
CaMOCTOATENbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 3a MOJyUYE€HHBIN PE3yJIbTaT.

B ochoBe wmeromuku oOydenus anreObpe W HadyagaM MaTeMaTHYEeCKOTO aHajiu3a JIeKUT
NEeSATeTbHOCTHBIM MIPUHITUATI 00YICHUSI.

B crpykrype yuebHOro kypca «Anrebpa ¥ Hayajla MaTEeMaTHYECKOTO aHaIW3a» BBIJCICHBI
CIIEyIOIINEe COAepKATeIbHO-METOIuYeCKre THHUM: «Yucaa M BbUMCIHCHUSY, «DYyHKIUU U Tpaduxm,
«YpaBHeHHs M HepaBeHCTBay», «Hauama martematmyeckoro ananmmsza», «MHoxecTBa U JOruka». Bce
OCHOBHBIE COJIEPKATEIHHO-METOUYECKUE JIMHUM M3y4alOTCsl HAa TMPOTSDKEHHHM JIBYX JIeT OOydeHHs] Ha
YpOBHE CpelHEero o0Iero oOpa3oBaHHs, €CTECTBEHHO JOMOJHSS JAPYr Jpyra M IMOCTENEHHO HAaChIIIAsCh
HOBBIMU TeMaMHU U pa3zenaMu. J[aHHBINA y4eOHBII Kypc SBISETCS WHTETPATUBHBIM, MOCKOIBKY O0BEAUHSET
B cebe cojaepkaHHe HECKOJIbKHX MaTeMaTH4YeCKUX IUCIHIUINH, TaKMX Kak anreOpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUil aHaliu3, TEOpUs MHOXKECTB, MaTeMaTH4ecKas Jioruka u apyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJIaZIeBalOT Bc€ Oojiee IMIMPOKUM MaTeMaTHYECKHUM ammnapaToM, Y HHMX IOCIEA0BaTEIbHO
dbopMuUpyeTCST U COBEpIICHCTBYETCS yMEHHE CTPOUTh MATEeMAaTHYECKYI0 MOJEbh peaJbHOW CUTYalluu,
MPUMEHSTh 3HaHUS, TOJNIYYCHHbIE NpPHU H3YYEHUU YUeOHOro Kypca, ISl PElIeHUs CaMOCTOATEIHHO
chopMyTUPOBAaHHOW MaTeMaTHYECKOM 3a7a9, a 3aTeM UHTEPIIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMUECKast TMHUS «YHca U BRIYMCIICHUS 3aBepiiaeT (popMHUpOBaHUE HABHIKOB
UCIIONIb30BAaHUsl JCUCTBUTEIBHBIX YHUCEN, KOTOpoe OBUIO HAayaTO Ha YPOBHE OCHOBHOTO OOIIEro
obOpazoBanus. Ha ypoBHe cpemHero oOmiero oOpa3oBaHus 0co00€ BHUMaHUE yaensiercs (pOopMHpPOBAHUIO
HaBBIKOB PAIMOHAIBHBIX BBIYUCIICHUH, BKIIOYAIONIUX B C€0S HMCIOJIB30BAHHME PA3TUYHBIX (POpPM 3alUCH
YUCJIa, yYMEHHE JelaTh MNPUKUJKY, BBIMOIHATh NPUOIMKEHHBIC BBIUMUCICHUS, OIICHUBATh YHCIIOBBIC
BBIpQXEHHS, padoTaTh C MaTEeMAaTHYECKUMH KOHCTAaHTaMH. 3HAKOMbIE OOYYalOmMMCS MHOXKECTBa
HaTypaJbHbIX, IIEJIbIX, PALIUOHATBHBIX U IEUCTBUTEIIBHBIX YUCEIN JOMOIHIIOTCS MHOKECTBOM KOMILIEKCHBIX
gyucenl. B kaxaoM M3 3THX MHOXECTB pacCMaTpUBAIOTCS CBOMCTBEHHbIE €My crHelu(HUUecKue 3ajaud U
orepalu: JejieHue Haleslo, ONEepUpOBAHUE OCTaTKAMHU HA MHOXECTBE IIEJIbIX YHCEN, 0COOble CBOWCTBA
palMoOHaJIbHBIX M HPPALMOHAIBHBIX 4YHCed, apudMETHUYEeCKHE OIepalliu, a TakKe H3BJICUYEHHE KOpPHS



HaTypaJbHOM CTEeTIeHH Ha MHOXKECTBE KOMIUIEKCHBIX 4ncell. braronaps mociaeqoBaTeIbHOMY PaCcIIMPEHHIO
KpYra MCIIOJIb3YEMBIX YHCEN ¥ 3HAKOMCTBY C BO3MOYKHOCTSMH MX HMPUMEHEHHS Ul PELICHUS Pa3IMYHBIX
3aja4d (hopMupyeTcs MpeCTaBlIeHHe O EMHCTBE MATEMAaTHKU KaK HAYKH U €€ pOJIM B IOCTPOCHUH MOJETeH
pEaNbHOro MHpa, IUPOKO HCHOIb3YIOTCS 0000IEHNE U KOHKPETU3aIHsL.

JIuaust «YpaBHEHHsSI M HEPaBEHCTBA» pEaTU3yeTCss Ha MPOTSHKEHHH BCEr0 OOYyYeHHsS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUs, MOCKOJBKY B KaXI0M paszene [IporpamMmbl mpeaycMOTPEHO pelieHue
COOTBETCTBYIOIIMX 3agau. B pe3ynbrare 0Oydaromuecs OBJIAJEBAIOT PA3IMYHBIMH METOJAMH PELICHHUS
palMoOHANBHBIX, HMPPAUUOHANBHBIX, I[OKAa3aTeJbHBIX, JIOTAPU(IMHUUECKUX M  TPUTOHOMETPUUYECKHUX
yYpaBHEHUI, HEPABEHCTB M CHCTEM, a TAKXKe 3a]a4, COEPKALINX IMapaMeTpsl. [lomydeHHbIe yMEHHUS IUPOKO
UCTIOJIB3YIOTCS IPU UCCIIEIOBAaHUH (DYHKIUI C TOMOIIBIO TIPOU3BOIHON, IPU PELICHUHN NPHUKIAIHBIX 337134
M 33J1a4 Ha HaXOX/IEHUE HanOOJIbIINX U HAMMEHBIINX 3HAaUYeHUN QyHKIuM. /laHHas conepxareabHas JTUHHUS
BKJIIOYAaeT B ce0s Takxke (hOPMUPOBAHME YMEHHMU BBIIOJHITH pacuéThl 1Mo (opmysiaM, npeodpazoBaHHS
palMOHAIBHBIX, HPPALMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUH, a TAK)KE BHIPAKCHHUH, COIEPKALTIX
creneHn W sorapudmel. braromaps m3ydeHuio anreOpanyeckoro marepualia MpPOUCXOIUT JallbHenIIee
pa3sBUTHE QITOPUTMHUYECKOTO H aOCTPAaKTHOTO MBIIUICHUS OOy4aromuxcs, (QOPMHPYIOTCS HAaBBIKU
JEeTyKTUBHBIX PAacCyKICHHUH, pabOThl C CHMBOJBHBIMH (hOpMaMH, IMPEACTABICHUS 3aKOHOMEPHOCTEH M
3aBUCHMOCTEH B BUJE PaBEHCTB M HepaBeHCTB. AnreOpa mpemitaraeT 3(QQGEeKTHBHbIE WHCTPYMEHTHI UIS
peLICHUS MPAKTHYECKUX U €CTECTBEHHO-HAYYHBIX 3a]a4, HarJsIHO JEMOHCTPUPYET CBOM BO3MOKHOCTH KaK
S3bIKA HAYKH.

ConepxatenbHo-MeToandeckas JTUHUA «DYyHKIMH W TpauKM» TECHO MEPeIuIeTaeTcs ¢ JIPYrHMH
JUHUSMH y4eOHOTO Kypca, TOCKOJBbKY B KaKOM-TO CMBbICIE 3aaéT IOCIEeJ0BAaTEIbHOCTh H3YYCHHS
Mmarepuana. VM3ydyeHue cTeneHHOH, MOKa3aTelbHOU, JOrapu(pMHIECKOH 1 TPUTOHOMETPHUECKUX (DYHKIIHH,
UX CBOWCTB M rpauKOB, UCIOIB30BaHUE (PYHKUIMH JUIsl PEIICHHs 33aa9 U3 JAPYTUX YYeOHBIX MPEIMETOB H
peanbHON JKM3HU TECHO CBA3aHO KAaK C MaTeMaTHYeCKHM aHaJM30M, TaK U C pEIIeHHeM ypaBHEHHU H
HepaBeHCTB. [Ipu 3ToM Ooibloe BHUMaHUE yJenseTcss (OPMHPOBAHUIO YMEHHUsS BbIpaXaTh (hopMyiamu
3aBHCHUMOCTH MEX/1y pa3IMyHbIMU BETMUMHAMHU, UCCIIEA0BATh MOJy4YeHHbIE (DYHKIIUH, CTPOUTH UX I'papUKH.
Marepuan 3Toil conmep)KaTeIbHOW JIMHUHM HallelleH Ha pa3sBUTHE YMEHHUH M HAaBBIKOB, MO3BOJISIFOIINX
BBIpA)XaTh 3aBUCHMOCTH MEXKIY BEIUYMHAMH B pa3IMYHON (opMe: aHAIUTUYECKOH, rpadudeckoil u
cioBecHOM. Ero msydyenuwe cmocoOCTBYET pa3BUTHIO AITOPUTMUYECKOIO MBILIUIEHHUS, CIIOCOOHOCTH K
0000I1IEHUI0 U KOHKPETU3AIUH, UCTI0Ib30BaHUIO aHATOTHH.

ConepxatenbHas muHUS «Havana mareMaTn4eckoro aHaIM3a» MO3BOJISET CYIIECTBEHHO PacIIMPHThH
Kpyr Kak MaTeMaTHYeCKHWX, TaK W NPHUKIAIAHBIX 3a7ad, JOCTYIHBIX OOydYalOmIMMCS, TaK Kak y HHX
MOSIBIIICTCS.  BO3MOXHOCTh CTPOMTH TpadUKH CIOXKHBIX (DYHKIMH, ONpenensiTh WX HauOOoNbIINE H
HalMEHBIINE 3HAYEHMS, BBIUUCIATH IUIOMIAAN (GUIYyp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH M YCKOPEHHS
nporieccoB. [laHHas cojepikaTenbHas TMHUS OTKPBHIBAET HOBBIE BO3MOKHOCTH MTOCTPOSHHS MATEMaTHIECKUX
MOJIeNIel pealbHbIX CHTYallli, IO3BOJIICT HAXOMUTHh HAWIydllee PEHICHHE B TMPUKIIAIHBIX, B TOM YHCIE
COILIMAJIbHO-9)KOHOMHUECKHUX, 3a/layax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHYECKOI'0 aHAJIM3a CIIOCOOCTBYET
Pa3sBUTHIO a0CTPAKTHOTO, (POPMaIbHO-IOTHYECKOTO U KPEATUBHOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUI
pacrio3HaBaTh TPOSBICHUS 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U HCKyccTBe. O0yJaromuecs: y3HaT O
BBIJIAIOMINXCS PE3yIbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKH KaK HAyKH, 1 00 MX aBTOpax.

ConepxaTenbHO-MeToAn4YecKas JTUHUS «MHOXKECTBa U JIOTUKA» BKIIOYAET B ce€0s 3JI€MEHTHI TEOpUU
MHOXECTB M MaTeMaTH4YecKOW JIOTMKH. TeopeTHMKO-MHOXKECTBEHHBIE IMPEICTABICHHUS MPOHU3BIBAIOT BECh
KypC HIKOJIBHON MaTeMaTHKH W MPeIaraloT Hanboiee YHUBEPCAIBHBIN S3bIK, 00BETUHSIONINA BCE Pa3/Ieibl
MaTeMaTHKH ¥ € TPUIOKEHUI, OHH CBS3BIBAIOT Pa3HbIe MATEMAaTHYECKHE JUCIUTUIMHBI U X TIPUIIOKEHUS B
enuHoe nenoe. [103ToMy BakHO 1aTh BO3MOKHOCTH 00y4alOIeMycsi IOHUMATh TEOPETUKO-MHOKECTBEHHBIH
A3BIK COBPEMEHHOW MaTeMaTHKH W MCIIOJIB30BaTh €ro JUIs BBIPAXKEHUS CBOMX MbICIEH. [IpyruM BaXHBIM
NPU3HAKOM MaTeMaTUKH KaK HayKH ClIedyeT NPH3HATh CBOHCTBEHHYIO € CTPOrocTh OOOCHOBAaHHMH M
CIIeIOBAaHUE OMNpPEJCNEHHBIM TpaBHJIaM IIOCTPOCHHS JIOKAa3aTelbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTEeMaTH4eCKON JIOTHKH CIIOCOOCTBYET Pa3BUTHIO JOTHYECKOTO MBIIIICHUS 00y4aronIuXcs, TO3BOJSET UM



CTPOMTb CBOM PAacCYXJCHHS Ha OCHOBE JIOTHYECKHX MpaBWil, (OPMUPYET HABBIKU KPUTHUECKOTO
MBIIUICHHUS.

B yue6HOM kypce «AureOpa W Hayala MaTEeMaTHYECKOTO aHaIN3a» MPHCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJEIMPOBAHMs, KOTOpPbIE IPHU3BAaHBI CIIOCOOCTBOBATh (YOPMHUPOBAHHUIO HABBIKOB
MIOCTPOCHUS MOJIENIEH pealIbHBIX CUTYAIlUil, HCCIeA0BaHUS 3TUX MOJIENeH C TOMOIIbIO anmnapara ajareopsl u
MaTeMaTU4YeCKOro aHajiu3a, WHTEPIPETAlMH IOJIYyYEHHBIX pe3ynbTaToB. Takue 3aJdaHus BIUIETCHBI B
KaX/IbI U3 pa3liesioB MPOrpaMMBbl, TOCKOJIBKY BECh MaTepua yueOHOTO Kypca IIMPOKO UCHOIB3YeTCs IS
peleHus MpUKIagHbIX 3a1ad. [Ipyu pemeHHH peanpHBIX MPAKTHUECKUX 3a/ad 0Oydarouluecs pa3BUBAIOT
HaAOJI0/IaTeIbHOCTh, YMEHHE HAaXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJB30BaTh aHAJIOTHUIO,
0000maTh M KOHKPETU3UPOBaTh mpodiieMy. JlesTenbHOCTh MO (QOPMHUPOBAHUIO HABBIKOB pPEIICHUS
NPUKIIAJHBIX 33/1a4 OpraHU3yeTcs B IpOIecce M3Y4YEeHHs BCEX TeM y4eOHOro Kypca «Ajiredbpa W Haydana
MaTE€MaTUYECKOr0 aHAIIU3a.

Ha usyuenue yuebHoro xKypca «Anredpa u Hauajga MaTEMaTHYECKOTO aHaIn3a» OTBOJIUTCS 272 yaca:
B 10 kimacce — 136 vacoB (4 gaca B Henenmio), B 11 kiracce — 136 4acoB (4 yaca B HEJEINiO).

COIEPKAHUE OBYYEHUSA
10 KJIACC

Yuciia ¥ BBIYUCICHUA

Panmonansupie  uucna. OOBIKHOBEHHBIE U JECSATHYHBIE JIpOOH, TMPOLEHTHI, OECKOHEUHBIE
nepuoauueckue 1poou. [Ipumenenue 1podeil 1 NpoLEeHTOB AJis PELIEHUs IPUKIAIHBIX 3a/a4 U3 pa3Iu4HbIX
OTpacjei 3HaHUW U peabHOW KU3HMU.

JeiicTBuTenbHbIe uncia. PalyoHanbHble U UppallMOHANbHBIE YHcia. ApU(pMETHUYECKUE ONEepaluu C
JNCHCTBUTENBHBIMU 4YHCIAaMH. MOZIydb JEHCTBUTENBHOTO 4YHCIa M ero cBoiictBa. [lpubnmxénHbie
BBIUMCIICHMS], IPaBUIJIa OKPYIJICHUS, IPUKKJIKA U OLIEHKA pe3yJIbTaTa BbIYMCICHUH.

Crenenb ¢ nenbiM nokasareneM. bunom Hreiorona. VMcnonbs3zoBanue noaxonsuieil ¢Gopmsl 3amnucu
JNENCTBUTEIBHBIX YUCEN JIJISl PEILICHUS MPAKTUUECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

ApudmeTrueckuii KOpeHb HaTypaIbHON CTETICHH U €r0 CBOWCTBA.

CreneHsb ¢ pallMOHAJIBHBIM [TOKA3aTENEeM U €€ CBOWCTBA, CTETIEHD C AEUCTBUTEIbHBIM TOKA3aTEIIEM.

Jlorapudm yucna. CroiicTBa norapudma. JlecssTHaHbIe U HATypaIbHbIC JIOTApU(PMBI.

CuHyC, KOCHHYC, TAHI'€HC, KOTAHT€HC YHUCIIOBOIO apryMeHTa. APKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHCIIOBOTO apryMEHTa.

YpaBHeHus U HepaBeHCTBa

ToxnaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb ypaBHEHHUS. PaBHOCHUIIbHBIE
YPaBHEHUS U ypaBHEHUs-ClIeACTBYs. HepaBeHCTBO, pellieHUE HEPAaBEHCTBA.

OCHOBHBIE METO/bI peIIeHUs LEeIbIX U JPOOHO-pAllMOHANBHBIX YPAaBHEHUH M HEPaBEHCTB.
MHorowieHsl OT OJHOM NepeMeHHOH. [leneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoMm. Teopema besy.
MHorounens! ¢ nensiMu kodpdunrentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTEICHU U KOPHH.

Uppaumnonanbusie ypaBHeHMsl. OCHOBHBIE METObI PEIICHUS UPPALMOHATIBHBIX YPABHEHHUIA.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [TOKA3aTeIbHBIX YPABHEHHH.

[IpeoOpa3oBanHue BbIpaXeHH, CoepKalUX Jorapru(MBbI.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METO/IbI pEIICHHS JIOrapu(pMUUECKUX YPAaBHEHHM.

OcHoBHBIE TpUrOHOMeTpuueckre (opmyinbl. [IpeoOpazoBaHHe TPUTOHOMETPHUECKUX BBIPAKEHUM.
Pemenne TpuroHOMeTpUUECKUX YPaBHEHHM.

Pemenue cucrteM NMHEHHBIX ypaBHEHUH. MaTpuiia CUCTEMBI JJUHEHMHBIX ypaBHEHU. OnpenenuTennb
MaTpULIbl 2X2, €ro IeOMETPUUYECKHUN CMBICI M CBOICTBAa, BBIYHUCIEHHE €r0 3HAYEHMs, NPUMEHEHUE
OMpEeNEAUTENs Il PEIICHUs] CUCTEMbl JIMHEHMHBIX ypaBHEHMU. PellleHne MpuKIagHbIX 33ad C MOMOIIbIO
CHUCTEMBbl JIMHEWHBIX YypaBHeHUW. HccimemoBaHue MNOCTPOCHHOM MOJEIM C IOMOUIBI0 MAaTpull |
ONIPEACIIUTENCH.



[TocTpoeHne mMaTeMaTHYECKUX MOJIETEN peaTbHOW CUTYAIlMU C MTOMONIBIO YPAaBHEHUM U HEPABEHCTB.
[IpuMeHeHne ypaBHEHMH M HEpPABEHCTB K PEIICHUI0O MATEMATHMYECKMX 3a4ad M 337a4 W3 pa3IM4yHBIX
o0JacTeil HayKH U peallbHOW KHU3HH.

DOYyHKUMH U TPaPUKH

OyHKIUA, crnocodbl 3amanus ¢GyHKUMH. B3auMmHO oOpartHblie ¢GyHKmuu. Kommosuius QyHKIUH.
I'paduk Gyakmmu. InemeHTapHble TpeoOpa3zoBanus rpaduKoB PyHKITUH.

Obnacte ompeneneHuss W MHOXKeCTBO 3HaueHW Qynkinuu. Hymun ¢ynkuuu. IlpomexyTku
3HakonocTossHCTBa. YE€rHpie U  HeuétHble ¢QyHkumu. [lepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (GYHKIMH. MakcuMyMbl 1 MUHUMYMbl (pyHkuuu. HambGosblnee n HauMeHblee 3HaUYCHUS
(GYHKIIUM Ha IPOMEKYTKE.

JluneitHass, KBajgpaTW4yHass W JPOOHO-TMHEWHAs (YHKIUU. ODJIEMEHTApHOE WCCIECJOBAaHUE U
MMOCTPOCHUE UX TPAPHUKOB.

CrenenHast pyHKIMS C HaTypaJIbHBIM W IelbIM TOKa3zateneM. EE cpoiictBa u rpaduk. CBoiicTBa u
rpaduk KOpHS N-0i cTeneHu Kak QyHKIUU OOpPAaTHOM CTENEHHU C HaTypalbHBIM MTOKA3aTEIIEM.

[TokazarenpHas U JorapudmMudeckas GyHKIMH, UX CBoWcTBa U rpaduku. Vcmonb3oBanue rpadukos
(GyHKIWN 1715 pelIeHus] ypaBHEHUA.

TpuronomeTrpuyeckass OKpPYKHOCTh, OIpEAEICHUE TPUTOHOMETPUYECKUX (DYHKIMHA YHCIOBOTO
aprymMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B pEalTbHBIX IMpolleccaX W SBICHHUAX. [ paduku peanbHBIX
3aBUCUMOCTEHN.

Havana maTteMaTH4ecKoro aHajimsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUs MTOCIEA0BaTeIbHOCTEH. MeTo MaTeMaTHYeCKON HHIYKIUH.
MOHOTOHHBIE U OTPaHUYEHHBIE TTOCJIEI0OBATEILHOCTH. VICTOpHS BOZHUKHOBEHUSI MATEMATHUYECKOTO aHAIN3a
KaK aHajin3a OECKOHEYHO MaJlbIX.

ApudmeTrnueckas W TeoMeTpUYecKas TMporpeccuu. beckoHeuHo yOBIBaloIIas TreoMeTpUuecKas
mporpeccusi. Cymma OeckOoHEYHO  yOBbIBarollleil TreomeTpudeckoil mporpeccud. JIMHEWHBIH
OKCIIOHEHIMAIBHBIA pocT. Uucio e. @opMmyna CIIOXKHBIX NPOLEHTOB. lcrnosb30BaHME IpOrpeccuu AJis
pelieHus: peasibHbIX 3aja4 MPUKIIATHOTO XapaKTepa.

HenpepriBable GyHKIIMU U X CBOICTBa. TOUKH pa3pbiBa. AcUMITOTHI TpadukoB GyHkuuii. CBoiicTBa
(GyHKIUI HETIpephIBHBIX HA OTpe3ke. MeTo ] WHTEPBANIOB sl pellieHrs HepaBeHCTB. [IpuMeHeHne CBOMCTB
HETIPEPBIBHBIX (YHKIIUNA TSI pelIeHus 3a/1a4.

[TepBas u BTOpast mpousBoAHBIC PyHKIMU. OnpeaeneHne, TeOMETPUIECKU U (PU3MUECKUI CMBICIT
MIPOM3BOIHON. Y paBHEHHE KacaTeNIbHOMN K TpaduKy (yHKITHH.

[IpousBonubie snemeHTapHbIX (yHKUIMNA. [Ipon3BoaHAas CyMMbI, NPOU3BEACHMS, YAaCTHOTO H
KOMITO3HUITNH () YHKITUH.

MHo:xecTBa U JIOTUKA

MHOXxecTBO, olepauy HaJ MHOKECTBAMU U UX CBOMCTBa. Jluarpammel Ditnnepa—Benna. [Ipumenenune
TEOPETHUKO-MHOKECTBEHHOT0 anmapara JJjisi OMHMCAHMS PEANbHBIX IMPOIECCOB M SIBJICHUH, MPU PEIICHUU
3a/1a4 U3 IPYruX YI4eOHBIX TIPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaT€MaTHYeCKOro OOBEKTa, CIIEJICTBUE, JOKa3aTeJbCTBO,
PaBHOCUJIbHBIE YPaBHEHHUS.

11 KIIACC

Yucia v BbIYUCTCHUSA

Harypanbnuple u 1iensie uncina. [IpuMeHeHHE TPHU3HAKOB AETUMOCTH IENBIX YHCEN, HauOOJbIINN
obmwmit nemutens (nanee — HOJl) u Hammenbiiee obmiee kparHoe (manee — HOK), octaTkoB mo Moayo,
anroputma EBkiuia nns pemeHus 3aad B HEJIbIX Yncax.

KommekcHpsle uuncna. AnreOpanueckas ¥ TpPUTOHOMETpHUUYEcKas (OpPMBI 3allUCH  KOMILJIEKCHOTO
yucna. Apudmernyeckue onepanuy ¢ KOMIUIEKCHBIMH udnciaamMu. M300pakeHue KOMIUIEKCHBIX YHCENl Ha



KOOpauMHAaTHOW 1iockocTu. @opmyna Myaspa. KopHu N-0il cTeneHu u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIIIEKCHBIX YMCEN JUIsl peLeHHs] (PU3NUECKHX M FEOMETPUUECKUX 3a]1ay.
YpaBHeHHS U HEPABEHCTBA
Cucrema u COBOKYITHOCTh YPAaBHEHHMI M HEPABEHCTB. PABHOCHIIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS.
PaBHOCHIIbHBIE HEPABEHCTBA.
O100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHHUH C MOMOIIBIO TPUTOHOMETPHUECKOW OKPYKHOCTH.
Pemenue TpUroHoMeTpuUECKUX HEPABEHCTB.
OCHOBHBIE METO/IbI PELICHHS TOKA3aTEIbHBIX U JIOTApU(PMUIECKUX HEPABEHCTB.
OCHOBHBIE METOBI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.
OCHOBHBIE METOABI PEIICHUS CUCTEM M COBOKYNHOCTEM PpalMOHAIBHBIX, HPPALMOHAIbHBIX,
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.
VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C [IAPAMETPAMHU.
[IpuMeHeHNE ypaBHEHMH, CUCTEM U HEPABEHCTB K PEIICHUI0 MATEMAaTUUYECKHUX 3alad U 3a7ad W3
pa3nuyHbIX 001acTel HAyKU U peaslbHOM XKU3HU, HHTEpIpeTalys IOIYyYeHHBIX pe3yIbTaToB.
DyHKIUH U rpaGuKu
I'papux xommosummm ¢Qyaxnuii. ['eomerpuueckue o0pa3pl ypaBHEHHMH M HEPaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.
Tpuronomerpuueckue GyHKLIUHU, UX CBOHCTBA U Ipa(UKH.
I'paduueckne MeTONBI pelIeHUs YpaBHEHUI W HEpaBeHCTB. | padudeckre METOABI pelieHus 3a1a4 ¢
napaMeTpami.
Hcnonb3oBanue rpagukoB (YHKIMH JUIs HCCIIEAOBaHMS IPOLECCOB U 3aBUCHUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEILICHUU 33]a4 U3 APYIUX YUeOHBIX NIPEIMETOB U PEAIbHOM KU3HHU.
Havyana maTeMaTH4eckoro anajimnsa
[IpumeHeHne nTPOM3BOJHOW K UCCIEAOBAHUIO (YHKUMH HA MOHOTOHHOCTH M 3KCTPEMYMBI.
HaxoxxaeHne HanOobIIero ¥ HAMMEHbIIET0 3HaYeHU I HeTIPephIBHOM (PYHKIIUM Ha OTpe3Ke.
IIpumeHeHne NPOU3BOAHOM AJI HAaXOXKACHMS HAWIIY4LIEro PELIEHUs B NPUKIAIHBIX 3a7adax, st
oTpesieNIeHUs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3aJaHHOro (hOpMYIIoi WK IrpaduKOM.
[lepBooOpa3Has, OCHOBHOE CBOMCTBO NepBooOpa3HbIX. IlepBooOpa3zHble 3JeMEHTApHBIX (DYHKIUH.
ITpaBuia HaX0XJIEHHS IEPBOOOPA3HBIX.
WnTterpan. ['eomerpuueckuil cMplca HHTerpania. Berunciaenue onpeaenéHHOro HHTerpana no popmyse
Herotona-Jleitonuna.
[Ipumenenue uHTErpana JUIsl HaXOXKACHUS IUIOLIa/iel IIOCKUX (UTryp U 0O0bEMOB T€OMETPUUYECKUX
TeNl.
[Tpumeps! pemennii AuddepeHInanbHbIX ypaBHEHHH. MaTeMaTnyeckoe MOJICIMPOBAaHUE PealbHbIX
MIPOIIECCOB C MOMOIIIBIO T PepeHITMATIBHBIX YPaBHEHUIA.
INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYUEBHOI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHUYECKOTO AHAJIU3A» (YIJYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHMUA
JIMYHOCTHBIE PE3YJIBTATHI
1) rpa:knaHcKoOro BOCIUTAHUSA:
c(OPMHPOBAHHOCTD I'PAXKIAAHCKON MO3UIIUN 00YYArOIIErocsi Kak akTUBHOTO U OTBETCTBEHHOI'O WJIEHA
pOCCHIiCKOro OOIIEeCTBa, MPEICTaBIEHHE O MaTeMaTHUECKUX OCHOBAX (DYHKIIMOHUPOBAHMS DPA3THUYHBIX
CTPYKTYp, SBJIEHUH, TMpoLenyp TIpakJaHCKOTO o0IiecTBa (BBIOOPBL, OMNPOCHI U JAPYroe), yMEHHE
B3aMMO/ICIICTBOBATD C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € MX (QYHKIMSAMU U Ha3HAUYECHUEM;
2) NaTPHOTHYECKOT0 BOCIIUTAHMS:
c(OPMHPOBAHHOCTh POCCUHCKOM TpaXTAHCKOW HMIAEHTHYHOCTH, YBAXKEHHS K MPOHUIOMY U
HACTOAILEMY POCCUICKON MaTEMAaTUKH, IEHHOCTHOE OTHOIIEHHUE K JOCTHKEHHUAM POCCUNCKUX MAaTEMATHKOB
Y POCCUMCKON MAaTeMaTUYECKOM IIKOJIbI, UCTIOIb30BAHHUE 3TUX JTOCTHKEHUHN B IPYTUX HAYKaX, TEXHOJOTHUSX,
chepax SKOHOMHKH;



3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHHCKOro Hapoaa, c(hOpMHpPOBAaHHOCTH HPaBCTBEHHOTO
CO3HAHUSA, STHYCCKOI'O MOBCACHUA, CBA3AHHOTO C MHNPAKTHUYCCKUM IMMPUMCHCHUCM ,Z[OCTI/I)KCHI/Iﬁ HAayKnu U
JEeSTENbHOCThIO YIEHOT0, OCO3HAHUE JIMYHOTO BKJIAJa B IIOCTPOSHUE YCTOMYUBOTO OyIyIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMSL:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOYas 3CTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 00BEKTOB,
3aaa4, pemeHMﬁ, paCCY)I(ILGHHfI, BOCIIPUUMYUBOCTh K MATCMATHYCCKUM dACIICKTaM pa3JIMYHbIX BHUI0B
HCKYCCTBA;

5) puznveckoro BOCHIMTAHUSA:

cOpPMUPOBAHHOCTh YMEHMSI NPHUMEHATh MaTeMaTU4YecKue 3HaHHMs B MHTEpecax 370pPOBOIO H
Oe3omacHOTO oOpa3a JKHM3HHM, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0POBBIO (370POBOE THTAHHE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATHA M OTHAbIXa, peryispHas (U3MYecKas AaKTHUBHOCTH), (U3UUECKOe
COBEpIICHCTBOBAHUE MPU 3aHATUAX CIIOPTUBHO-030POBUTEILHON JAESTENbHOCTDIO;

6) TPY10BOr0 BOCIIUTAHHA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOWS, HWHTEpPEeC K pa3IMYHBIM cdepam
npoeCCHOHATTLHON JESITEIBHOCTH, CBS3aHHBIM C MAaTEeMAaTUKON M €€ MPHIOKEHUSIMH, YMEHHUE COBEPILIAThH
OCO3HaHHBIN BbIOOP Oyayiel mpodeccun U pearn3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TUIaHBI, TOTOBHOCTD
U CHOCOOHOCTh K MaTeMaTH4ecKOMYy OOpa30BaHUI0 M CaMOOOPA30BAHHMIO HA MPOTSKEHHM BCEH >KHU3HH,
TFOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B PCHICHUH ITPAKTUUCCKUX 3a1a4q MaTeMaTUYECKOU HaIIpaBJICHHOCTH;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH SKOJOTHUECKON KYyJIbTYphl, NOHMMAaHUE BIHUSHUS COLIUATIHLHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE WPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HaHHE TIJI00AIBHOTO XapakTepa
3KOJIOTHYCCKUX HpO6JIeM, OopueHTauusd Ha NPUMCHCHUC MATCMATHYCCKHUX 3HAaHUU IJIi1 pCeHICHUA 3aaa4 B
00JIaCTH OKpYXaIolleld Cpenbl, MIAHUPOBAHUE IOCTYIKOB M OLIEHKH HX BO3MOMKHBIX TOCJIEACTBUN s
OKpY’Karollen cpeasl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIECTBEHHON NMPaKTUKU, TOHHMMaHUE MAaTeMaTH4YeCKOW HayKH Kak c(epbl 4elI0BEYECKON IesTeNbHOCTH,
9TamoB €€ pa3BUTHUA U 3HAUYMMOCTH Ui PAa3BUTHUS LMBUIU3ALMU, OBJAJICHUE S3bIKOM MaTEeMaTHKU U
MaTeMaTUYeCKOW KyJIbTYpOHl Kak CpeICTBOM MO3HAHUS MHUpPA, TOTOBHOCTh OCYHIECTBISATH MPOEKTHYIO U
HCCIIENOBATENBCKYIO NEATENBHOCTE HHANBUAYAJIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTenbHBIE YHMBeEPCAJIbHBIE YUeOHbIe AeiCTBUS

ba3soBble Jlornyeckue 1eMcTBUA:

BBIBIIATE M XapPaKTCPHU30BATh CYHNICCTBCHHBIC IMPU3HAKH MaTEMaTHYCCKUX O6’BGKTOB, HOHHTHI‘/'I,
OTHOIICHUH MEXIy MOHATHAMH, (POpPMYIHpPOBaTh OINpENeTeHHs MOHATHM, yCTaHABIUBATh CYIECTBEHHBIN
MpHU3HAK KJIAcCU(PUKAIIMU, OCHOBAHUS 7151 000OIIEHUS U CPAaBHEHHUSI, KPUTEPUU TTPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATh, POPMYIUPOBATH U MPEOOPA3OBBIBATE CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATENIBHEIE,
eAMHUYHBIC, YACTHBIC U 00IIINE, YCIOBHEIE;

BBIABJIITE MATEMATHUYCCKHUE 3aKOHOMCEPHOCTH, B3aMMOCBA3HM W NPOTUBOPECYHUA B Q)aKTax, JaHHBbIX,
HAOIIOICHUSX U YTBEPKACHUSIX, TPEJIaraTh KPUTEPHUH TSI BHISIBIICHUS] 3aKOHOMEPHOCTEH U MPOTHBOPEUHNIL;

JeNaTh BBIBOJBI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOUCHHH, YMO3aKIFOUSHHH 110 aHAJIOTHH;

MIPOBOAUTH CaMOCTOSITENIbHO JIOKA3aTEeJIbCTBA MAaTeMaTUYEeCKUX YTBEPXKAECHUU (MpsMble U OT
INPOTHBHOTO), BBICTPAWBATh AapPryMEHTALMIO, TPUBOIUTH NPUMEPHl U KOHTPIPUMEPHI, OOOCHOBBIBATH
COGCTBGHHBIC CYKACHUA U BbIBOJbI,

BBIOMPATh CIIOCO0 pelIeHus yaeOHOM 3a1aun (CpaBHUBATh HECKOJIBLKO BAPUAHTOB PEIICHMS, BRLIOUPATh
HauboJee MOAXOAAIIUIN C YIETOM CAaMOCTOATEIbHO BBIICTIEHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:



HCIIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATEIbCKUIT MHCTPYMEHT MO3HaHUs, (OPMYyIHPOBATh BOIPOCHI,
¢bukcupymolye npoTuBOpeune, MpodieMy, yCTaHaBIMBAaTh HCKOMOE U JlaHHOe, (OpMUPOBATH THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIUIO, MHCHHE;

MPOBOJIUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HCCIIECAOBAaHHE IO YCTAaHOBJICHUIO
OCOOCHHOCTEM MaTeMaTU4YecKoro oOOBEeKTa, SBJICHHS, MpOIecca, BBIIBICHUIO 3aBHCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUAMHU, IIPOLIECCAMU;

CaMOCTOSITENIbHO  (hopMynupoBaTh OOOOWICHUST M BBIBOJABI IO pe3yiabTaTaM MpPOBEIEHHOTO
HAONIIOJICHUsI, WCCIEAOBAHUS, OIICHUBATH JOCTOBEPHOCTh TIOJYYCHHBIX pPE3YJIbTaTOB, BBIBOJOB H
000011IeHMI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpoIlecca, a TaKKe BBIIBUraTh MPEIINOJIOKEHHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:

BBIBJIATH AeQUIUTHI HHGOPMAIUK, JAHHBIX, HEOOXOIUMBIX Ul OTBETAa HA BOMPOC U AJIs PEIICHUS
3a/1auu;

BBIOMpaTh MH(OOPMAIMIO U3 UCTOYHUKOB PAa3IMYHBIX THIIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
HHTEPIPETHPOBATH HHPOPMAIIHIO Pa3INIHBIX BHIOB B (POPM MpeCTaBICHUS;

CTPYKTYypUpOBaTh HHGOpPMAIUIO, MPEACTABIATh €€ B pa3lWyHbIX (Qopmax, HUIIOCTPUPOBATH
rpau4ecKu;

OIICHUBATh HAAEKHOCTh HH(DOPMAIIMH TTO CAMOCTOSATEIHHO CHOPMYITHPOBAHHBIM KPUTCPHUSIM.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS

OO0menne:

BOCIPUHUMATH U (OPMYIIUPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSMU U IENIIMU OOLIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX M IMHCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS T10
XOJTy PeIIeHUs 3a]a9i, KOMMEHTHPOBATH ITOTYICHHBIN Pe3yIIbTaT;

B X0JIe OOCYXJEeHHs 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl, MPOOIEMBI, peraeMoit
3aJla4uM, BHICKA3bIBATh WJICH, HAIIEJICHHBIE HAa TIOUCK PEIICHHUS, COTIOCTABIISTh CBOU CYKIEHUS C CYXKACHUIMU
JIPYTUX YYaCTHHKOB JUAJIOTa, OOHAPYXHBATh Pa3U4YMe W CXOJCTBO IO3WMIMNA, B KOPPEKTHOU (opme
(bopMyIHpOBATH pa3HOTIIACHS, CBOU BO3PAKEHUS;

MPENCTaBIATh  Pe3yiAbTaThl  PEIICHUS  3aJadyd, OKCIEPUMEHTa, HCCIENOBaHUS, IMPOEKTa,
CaMOCTOSITENTLHO BBIOMpaTh (OpMaT BBICTYIJICHUS C YY4€TOM 3ajad Mpe3eHTallMd M OCOOEHHOCTEH
ayTUTOPUH.

PeryisiTuBHbIE YHHBEpPCAJbHBIE YUeOHBIE IeiiCTBUS

Camoopranuzanus:

COCTaBJIATh IUIaH, AITOPUTM pEIIeHHs 3a/1a4H, BBIOMPATh CHOCOO pelIeHUs ¢ y4ETOM HMEIOLUXCS
peCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATh BAapPHAHTHI PEIICHUNA C
y4€TOM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTELIEKT:

BIIQJICTh HABBIKAMHU TIO3HABATENBHOW peIeKCHH KaK OCO3HaHUs COBEPIIAEMBIX JEHCTBUM
MBICTHTEBHBIX MPOIECCOB, UX PE3YJIbTAaTOB, BIAJIETh CITOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca
W pe3ysibTaTa peuIeHus MaTeMaTHIECKOW 3a]1auu;

MPEIBUIETh TPYIHOCTH, KOTOPhIE MOTYT BOSHUKHYThH MPH PEIICHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B
JeSITEeIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIHCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISBIEHHBIX TPYIHOCTEIH;

OIICHWBATh COOTBETCTBHE PE3YJIbTaTa IEIH M YCIOBHSAM, OOBICHITh NMPHYUHBI JOCTHIKEHUS WIIH
HEJOCTHIKCHHSI PE3YJIbTATOB JISATEIIBHOCTH, HAXOUTh OMIKOKY, 1aBaTh OIICHKY MTPHOOPETEHHOMY OIIBITY.

CoBMecTHAasl 1eATEJIBHOCTD:

MMOHUMATh U WCIOIB30BaTh MPEUMYINECTBA KOMAHAHOW M WHAWBHIYaTbHOW pabOTHI MPH pPEHICHUH
y4eOHBIX 3ajlay, MPUHUMATh L€ COBMECTHOM NESATENIbHOCTH, IUIAHUPOBATh OPTaHU3aIUI0 COBMECTHOM
paboThI, pactpenemnsaTh BUILI PabOT, TOTOBApUBATHCS, 0O0OCYKIAaTh MPOIIECC U Pe3ybTaT paboThl, 000011aTh
MHEHUS HECKOJIBKHX JIIOJICH;



y4acCTBOBATh B TPYNIOBBIX GopMax padboThl (0OCYkIeHHUsI, 0OOMEH MHEHHM, «MO3TOBBIC IITYPMBI» H
WHBIE), BBIMIOJIHATH CBOIO YacTh PabOThl U KOOPAUHUPOBATH CBOU JEUCTBUS C JPYTMMHU YJIEHAMU KOMAaH/IbI,
OLIEHUBATh Ka4eCTBO CBOETO BKJaJa B OOIIMNA MPOIYKT MO KPUTEPHUSIM, CPOPMYIMPOBAHHBIM YUaCTHUKAMH
B3aUMO/ICVCTBUS.

HPEAMETHBIE PE3YJIBTATBHI

K xonuy obyuenus B 10 kjacce oOy4yarouiuiicss moayduT CIEIyIOIINE MPEAMETHbIE Pe3yIbTaThl IO
OTAENBHBIM TeMaM pabouell MporpaMMbl yueOHOTO Kypca «Anredpa 1 Hadyajga MaTeMaTHYeCKOTO aHAIN3a»:

Yucna ¥ BbIYMCTICHUSA:

cBOOO/JIHO ONEpUPOBATH MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas NepuoauyYeckKas Ipoob,
MPOLIEHThl, MPPALHUOHAIBHOE YHCIO, MHOXECTBA PALMOHAIBHBIX M JIEHCTBUTENBHBIX YHCET, MOJIYJIb
JIEHCTBUTEIILHOTO YKCIIA;

MPUMEHATH APOOU U MPOLEHTHI Ul PEUICHUs MPUKIATHBIX 337a4 U3 PA3IUYHBIX OTpaciieil 3HaHUH U
peabHOM KU3HH;

MPUMEHSITh NMPUOIMKEHHBIE BBIYMCICHUS, MpaBUiIa OKPYIJIEHUS, MPUKHUIKY U OIEHKY pe3yibTaTa
BBIYHCIICHHUI;

CBOOO/JIHO OIEpUPOBATh IMOHATHEM: CTENEHb C LEJIbIM IOKA3aTEleM, MCIOJb30BaTh MOIXOJSAIIYIO
(dbopMy 3amucH EHCTBUTENBHBIX YHCEN AJISl PeICHUS MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS IaHHBIX ;

cBOOO/IHO ONEPUPOBATH MOHATHEM: apU(PMETUYECKUI KOPEHb HATYPaIbHOM CTENEHU;

CBOOO/IHO ONIEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I10KA3aTeleM;

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: JIOTapH(PM YHCIa, IECATUUHBIC U HATypalbHbIE JIOTapu(MBI;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC YHCIOBOTO apryMEHTa;

ONEePUPOBATH MOHATUSAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHus U HepaBeHCTBA:

CBOOOZIHO ONEpUPOBATh TMOHATUSAMU: TOXJIECTBO, YPAaBHEHHE, HEPABEHCTBO, PAaBHOCHJIbHBIE
YPaBHEHUS U ypaBHEHUA-CIIEACTBHS, PABHOCUIIbHBIE HEPABEHCTBA,

NPUMEHATh PA3JIMYHbIE METO/Abl PELICHHMsS PALUOHAIBHBIX M JAPOOHO-PALMOHAIBHBIX YPaBHEHU,
MIPUMEHSITh METOJ1 MHTEPBAJIOB JUIsl pEIICHNs HEPaBEHCTB;

CcBOOO/JIHO ONEpUPOBaTh MOHATUSAMU: MHOTOUWIEH OT OJHOW MEepeMEHHOW, MHOTOWIEH C LEJIbIMU
KO3(QpHUIMEHTaMH, KOPHM MHOTO4YIEHAa, MPUMEHATh JeJIEHHE MHOIOYJIeHa Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy be3y u teopemy Buera i pemenns 3anau;

CcBOOO/ZIHO OIEpUPOBaTh MOHATHUAMU: CUCTEMa JIMHEHHBIX YpaBHEHMM, MaTpHla, ONpPEAeSIUTEINb
MaTpullbl 2 X 2 M €ro reoOMETPUYECKUH CMBICI, HCIOJb30BaTh CBOWCTBA oOmpeaenuTens 2 X 2 id
BBIUMCJICHUSI €70 3HAYECHMsI, NPUMEHATh ONPENCIUTENN Il PEIICHUsS CUCTEMBI JUHEMHBIX YpaBHEHMI,
MOJIETIMPOBaTh pPEANbHbIE CHUTyallUM C IIOMOLIBKO CHUCTEMBI JIMHEHHBIX YypaBHEHUH, MCCIEA0BAThH
MIOCTPOEHHBIE MOJIEININ C TIOMOILIBIO MATPHI] M OIIPEEIIUTENEH, MHTEPIPETUPOBATH MOIYUEHHBII pe3ylbTar;

HCII0JIb30BaTh CBOMCTBA NEHCTBUI C KOPHAMHU ISl MpeoOpa30oBaHUs BhIPAXKEHUH;

BBIMOJIHATE TPE0oOPa30BaHUsl UMCIOBBIX BBIPAKEHHUH, COJEPXKALIMX CTENEHH C PpalOHAIBHBIM
IIOKAa3aTeNeM;

UCIIOJIb30BaTh CBOMCTBaA Jorapu@moB it mpeoOpa3oBaHus JOTapU(PMUUECKUX BbIpaXKEHHUI;

CBOOOJHO OMNEpPUpPOBaTh MOHATHSAMH: HpPpPALMOHANIbHBIE, IIOKa3aTellbHble U JIOTapu(pMUYECKHEe
YPaBHEHUs, HAXOAUTh UX PEIICHUS C IMOMOIIBIO PAaBHOCWIBHBIX INEPEXOJO0B WMIIM OCYLIECTBIISS MPOBEPKY
KOpHEH;

MIPUMEHSTh OCHOBHBIE TPUTOHOMETpUYECKHE (POpPMYIbl Al MPeoOpa3oBaHUs TPUTOHOMETPUUYECKUX
BBIPA)KCHMUII;

CBOOOJHO OIEpPHUPOBATH TMOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NPUMEHSTh HE0O0XOAUMBIC
(bopMyIIBI TSl pellIeHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHX YPaBHEHUH;

MOJIETIMPOBaTh pEajbHblEe CUTYallUd Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA IO YCJIOBHUIO 33aJa4d, HCCIEAOBATh IOCTPOEHHBIE MOJEIM C HCIIOJIB30BAaHHWEM ammapara
anreopsl.



DOYyHKUUH U TPaPuKH:

CBOOOJIHO ONEPHPOBATH TMOHATHAMHU: (YHKIHSA, CIIOCOOBI 3aaHus (PYHKIIMH, B3aUMHO OOpaTHBIE
(byHKIMH, KOMIO3UIMS (QYHKIHHA, TpaduK (GYHKLINH, BHIIOIHIT dJIEMEHTapHbIE IpeoOpa3oBaHus rpaduKoB
GbyHKIUH;

CBOOOJHO OIEPUPOBATh MOHATUAMU: 00JIACTh ONPE/EICHUs U MHOXKECTBO 3HaUY€HUM (QyHKIMHU, HYIN
(GyHKLIMH, TPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OIEPHUPOBATH TMOHATUAMU: UYETHBIE W HEU€THHIE (DYHKIUHM, NEpUOTUYECKHE (PYHKIUH,
MPOMEXYTKH MOHOTOHHOCTH (PYHKITMH, MAaKCUMYMbl U MUHUMYMBbI (DYHKITMH, HauOOJIbIIee M HAUMEHbIIIECE
3Ha4YeHHEe (PYHKLUU HA IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATHAMM: CTENEHHAs (YHKLUS C HAaTypajJbHbIM U LIEJbIM IOKa3aTeleM,
rpaduK CTerneHHON (YHKUIMU C HATypaJbHBIM M LEJIBIM IOKa3zareseM, rpaduk KOpHS N-OH CTENeHH Kak
¢byHKIMK 0OpaTHOM CTENEHH C HATYPAJIbHBIM MTOKA3aTeIeM;

ONEpPUPOBATh TMOHATHSAMHU: JIMHEHHAs, KBaJgpaTHU4Has M JPOOHO-TMHEWHas (YHKLUUH, BBIIOIHSITH
3JIEMEHTApHOE UCCIIEJOBAHUE U TOCTPOEHHUE UX I'Pa(HKOB;

CBOOOJHO ONEpUPOBATh MOHATHAMU: MMOKa3aTeNbHas U JiorapudMudeckas (yHKIUN, UX CBOWCTBA U
rpad UKy, UCIOIB30BATh UX TPAPUKH [T PEIICHUS yPaBHEHUN;

CBOOOJHO  ONEepUpOBaTb  MOHATHAMM:  TPUTOHOMETPUYECKAss  OKPY)KHOCTb,  ONpeiAeTeHHE
TPUTOHOMETPHUUECKUX (DYHKLIMN YHUCIOBOIO apryMeHTa;

UCTOJB30BaTh Tpaguku (GYHKIHMHA Ui MCCIENOBAaHHUSA MPOIECCOB M 3aBUCUMOCTEH IMPH PEIICHUU
3aad U3 JPYruX Y4eOHBIX MPEIMETOB M PEajbHOM JKW3HH, BBIPAXKATh (OPMYIaMU 3aBUCUMOCTH MEXIY
BEIMYMHAMU;

Hayana maTeMaTH4ecKoOro aHajIn3a:

CBOOOJHO ONEpUPOBATh MOHATHUSAMH: apu(MeTHUecKas U reoMeTpudecKas Mporpeccusi, 0eCKOHEYHO
yOBIBaroIasi reoMeTpuyecKasi MpOrpeccHs, JMHEHHBIH M AKCIOHEHIMAIBHBIN pOCT, (GOopMylia CIIOKHBIX
MPOLIEHTOB, UMETh MPECTABICHUE O KOHCTAHTE;

HCIOJIb30BATh MPOTPECCUH [T PELLICHUS peabHbIX 3ajau MPUKIaJHOTO XapaKTepa;

CBOOOJTHO ONEPUPOBATh MOHATHSAMHE: TIOCIEOBATEIIEHOCTD, CIOCOOBI 3aaHusl MTOCIIET0BATEILHOCTEMH,
MOHOTOHHBIE ¥ OTPAaHUYEHHBIC IOCIIENIOBATEIHHOCTH, MOHMMATh OCHOBBI 3apPOXKICHUS MATEeMaTHYECKOTO
aHaJM3a Kak aHajau3a 0ECKOHEYHO MaJblX;

CBOOOJHO OMEpUpPOBaTh MOHATHUAMHU: HENpPEpbIBHbIE (YHKIIMH, TOYKU pa3pbiBa rpaduka (QyHKIHUH,
acCHUMMNTOTHI rpadyka QyHKINH;

CBOOOJHO ONEpUpPOBATh IMOHATHEM: (YHKIHS, HENpephIBHAs Ha OTpPE3Ke, NMPUMEHSATh CBOWCTBA
HeNpepbIBHBIX (DYHKIMIA I peleHus 3a1ay;

CBOOOJHO OIEPHUPOBaTH TMOHATHUAMU: TepBas U BTOpas MPOU3BOJAHBIE (YHKIIMH, KacaTelbHas K
rpaduky GyHKIUY;

BBIUUCIISATh TIPOM3BOIHBIE CYMMBI, TIPOU3BEICHUS, YACTHOTO W KOMIIO3UIIUH NBYX (YHKIWH, 3HATH
MIPOU3BO/IHBIE JIEMEHTAPHBIX (PYHKIUH;

HCIOJIb30BATh TEOMETPUUYECKHI U (PU3UUECKUI CMBICT IPOU3BOIHOM /ISl peILICHHs 3a/1a4.

MHokecTBa M JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHSATHSIMU: MHOXECTBO, OTIEPAIINY HaJl MHO)KECTBAMH,

UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBII amnmnapar JJisl OMMCAaHUs PeabHbBIX IMPOLIECCOB U SIBICHUH,
[IPU PELICHNUH 33134 U3 IPYTUX YUeOHbBIX MPEIMETOB;

CBOOOJHO OMNEpUPOBaTh MOHSATHSAMH: OIPEIeIICHHe, TeopeMa, ypaBHEHHE-CIIEICTBUE, CBOHCTBO
MaTeMaTHIECKOT0 00BEKTa, J0KA3aTeIbCTBO, PABHOCHIIFHBIC YPAaBHEHUS M HEPABEHCTBA.

K xonmy oOyuenust B11 kjacce 00y4aromuiicss MOMYYUT CIEAYIOIIME MPEIAMETHBIE Pe3yIbTaThl MO
OTAENbHBIM TeMaM pabouell IporpaMMel yueOHOT0 Kypca «Anredpa 1 Hayaja MaTeMaTHYeCKOTO aHaIH3ay:

Yucia 1 BbIYHCICHUSA:



CcBOOO/IHO ONEPUPOBATH MOHITUSIMU: HATYPATbHOE U IEJI0€ YHCII0, MHOYKECTBA HATYPAJIbHBIX U LENbIX
Yyucesl, UCI0JIb30BaTh MpU3Haku aeauMoctd ueinbix yucen, HOJ[ u HOK HaTypalibHBIX Yucen s peleHUs
3a/1a4, IPUMEHSTh anroputM EBkinuna;

CBOOOZIHO ONEpPUPOBATH IOHATUEM OCTAaTKa MO MOAYJIO, 3allMChIBaThb HAaTypalbHbIE YHCIa B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHHUS;

cBOOOJIHO OMNEpPUPOBATh MOHSITUSAMU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMIUIEKCHBIX YHCEN,
MPEJICTABIATh KOMIUICKCHBIE YHCIa B aIreOpandeckoll M TPUTOHOMETPHUYECKON (opMe, BBIMOTHSITH
apupMeTHYECKUe OTepalii C HUMU M U300pakaTh Ha KOOPIMHATHOM TUIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CcBOOOJHO OIEpPUpPOBaTh MOHATHAMH: HpPpALMOHANIbHBIE, IIOKa3aTellbHble U JIorapu(pMUYECKHe
HEPaBEHCTBA, HAXOJAUTh UX PEIICHHS C MOMOIILI0 PABHOCUIIBHBIX MEPEXO/IOB;

OCYIIECTBISTH OTOOP KOPHEH IPU PEIICHUU TPUTOHOMETPUIECKOTO YPABHEHUS;

CcBOOOJHO OINEpPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPHUMEHSTh HEOOXOJIUMBIE
(bopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKIX HEPABCHCTB;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: CHUCTEMa M COBOKYIIHOCTh YpaBHEHWW U HEPABEHCTB,
PaBHOCUJIbHBIE CHCTEMBbl W CHCTEMBI-CIICJICTBHS, HAXOAWTh PEIICHUS CUCTEMbl M COBOKYITHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TTOKA3aTEeNbHBIX U JIOTApU(MUYECKIX YPAaBHEHUH 1 HEPABEHCTB;

pewath pauuoHalbHbIE, HppaLMOHAJIbHEIE, MOKa3aTelbHBIE, norapudmuyueckue u
TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, COJIEPKAIINe MOYJIN U TTapaMeTphl;

MPUMEHSITh TpadUUeCcKHe METOABI JUISl PEIICHUS YpaBHCHWW M HEPABEHCTB, a TaKXKe 3a1ad C
rnapameTpamu;

MOJIETTUPOBATh pEaJbHBIE CUTyallUM Ha S3bIKE alreOpbl, COCTABIATH BBIPAKEHUS, ypaBHEHUS,
HEPABEHCTBA M MX CHCTEMbI IO YCJIOBMIO 33JauM, MCCIEA0BATh IMOCTPOCHHBIE MOJEIN C HCIIOJIb30BAHUEM
anmapara anreOpbl, THTEpIPETUPOBATh MTOJYYE€HHBIN pe3ysbTar.

DOYyHKUMH U TPapuKu:

CTPOUTH TpapUKH KOMMIO3UIMH (PYHKIIMHA C TOMOIIBIO DJIEMEHTAPHOTO MCCIENOBAHUS U CBOWCTB
KOMITO3HITUH ABYX (QYHKIIHIA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HA KOOPAMHATHOM MJIOCKOCTH;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: TpadUKH TPUTOHOMETPUUECKUX (PYHKIIHIA;

MPUMEHSITh PYHKINU AJI1 MOJACTUPOBAHUS U HCCIEI0BAHUS PEATbHBIX MPOIECCOB.

Hauyana maTeMaTH4ecKoro aHajimsa:

KCIIO0Ih30BaTh MPOU3BOIHYIO JIJIsl UCCEA0BaHMUS (DYHKIIMM HA MOHOTOHHOCTD U 9KCTPEMYMBI;

HaXOJUTh HAUOOIbIIIEe U HAUMEHbIIIee 3HaYCHHS PYHKIIMU HEMTPEPHIBHON Ha OTPE3KE;

WCII0JIb30BaTh MPOU3BOAHYIO JJII HAXOKJIEHUS HAWIYYILErO PEIICHHs B NMPHUKIAJAHBIX, B TOM YHCIIE
COLIMAJIbHO-9)KOHOMUYECKHUX, 3aJayax, AJs OMNpeesieHUss CKOPOCTH M YCKOPEHHs IMpolecca, 3aJaHHOIO
dhopmymoit i rpapuKkoM;

CBOOOMHO OINEpHpPOBaTh MOHATUSAMHU: TepBooOpa3Hasi, OMpPENeNEHHBI HHTErpai, HaXOIUTh
MepBOOOPA3HBIE TIEMEHTAPHBIX (YHKIMI U BEIYUCIATH HHTErpal o ¢popmyne HetoTona-JleliOnmIa;

HaxOJUTh IUIONIAIN TIOCKUX (GUTYP U 0OBEMBI TEJT C TTIOMOIILI0 HHTETPAJIA;

UMETh TMpEJACTaBICHHE O MaTeMaTUYeCKOM MOJEIMPOBAHUM HA TPUMEPE  COCTaBJICHUS
nuddepeHInaTbHbIX YPaBHEHHI;

pemiars MpUKJIaJHbIe 337a4d, B TOM YUCIE COIMAIBHO-DPKOHOMUYECKOTO M (PU3NYECKOTO XapakTepa,
CpeICTBaMHU MaTeMaTUYECKOro aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HamMeHoBaHNEpA31EN0B 1 KonuyecrBouacos DJIEeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bceero Kontpoabnbiepadorsl  IIpakTrndecknepadorsl (wnponic)
o0pa3oBaTe/IbHbIEpeCypPChI
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorousensl. PanioHanbHbIe ypaBHEHUS 24 1
U HEpaBEeHCTBA.
CHcTeMBUIMHENHBIXypPaBHEHU N
9 @®yukuuu u rpapuku. CreneHHas 12 1
(GYHKIMS C LEIbIM TOKa3aTeleM
3 Apudmerndeckuii KOpeHb N-0 CTENEHHU. 15 1
HppanmonaibHbleypaBHEHUS
4 [Toka3zarenbHasgQyHKIMSL. 10 1
[ToxazarenbHbICypaBHEHUS
5 Jlorapudmuueckasa@yHkuus. 18 1
JlorapudmuueckueypaBHEHUS
5 TpUroHOMETPUUYECKUEBBIPAKEHNS U 99 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U IPOTPECCUN 10 1
HenpepriBubled yukiuu. [IponsBoanas 20 1
9 [ToBTOpeHwue, 0606111er/16, 5 9
CUCTEMATHU3alUA3HAHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOTPAMME
11 KUIIACC
Ne HanmeHoBaHMepa3aeyioB U KonmnuecTBouacos DJIeKTPOHHbIE
n/m TeMIIPOrpaMMbl Bcero KouTpoabHbiepadorsl  IIpakTuuecknepadornl  (uudpponbie)

o0pa3oBaTe/bHbIEPeCYpPChI




MHO)ecTBO, OIepay Hajl
MHOKECTBAMHU M X CBOMCTBA

1 I/IccneLLOBaHI:Ie (GYHKIHH ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
I'paduku TPUrOHOMETPHUECKUX
3 ¢ynkuuii. Tpuronomerpuyeckue 14 1
HEpaBEHCTBA
4 WppanmonansHble, MOKa3aTENbHBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KowmriekcHpieuncia 10 1
HarypanbHble u nenbleuncia 10 1
Cucremsl palioHaIbHbIX,
HMPPAIMOHAIILHBIX MOKA3aTEIbHBIX U 12 1
Jorapu(MUUECKUX ypaBHEHUI
3aza4yu ¢ mapaMmeTpamu 16 1
[ToBTOpEHwUeE, 0606111er1€, 16 5
CUCTeMAaTH3aIMsI3HAHUI
OBIIEE KOJIMYECTBO YACOB I1O 136 10 0
I[TPOT'PAMME
MNOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne KounuecrBouyacos
- Temaypoxa Konrtpouabsnbsiep  IIpakTnueckuep ,)e];:;myq i:;f;ii:;;i?n(DPOBHeOGPMOBaTe
o a00ThbI a00ThI




JuarpammbiOiinepa-Benna

[IpumeneHue TeopeTHKO-
MHO>KE€CTBEHHOT0 arapara Jyis
penieHus 3anaqy

ParmonansHbIe YKCIIa.
OOBIKHOBEHHBIE U ICCATHYHBIE APOOH,
IIPOLICHTHI, OECKOHEYHBIC
MIEPHOINYCCKHE IPOOH

PanmonansHabIe Yncia.
OOBIKHOBEHHBIE U JICCATHYHBIE APOOH,
MPOIICHTHI, OCCKOHEYHBIC
MIePUOIUYECKHE TpoOH

[Tpumenenne apoOeil 1 MPOLIEHTOB
IUTSL PELICHUS TPUKJIIaIHBIX 3a/1a4

[Ipumenenue qpobeii U MPOIEHTOB
JUTSI pellieHus MPUKIIATHBIX 3a/1a4

JleficTBUTENIbHBIE YHUCIIA.
PanmonanesHble 1 HppalOHAIIBHBIE
4qHcia

Apudmernueckre onepanuu ¢
JNEHUCTBUTEIBHBIMY YU CIIaAMU

10

11

12

Monaynb IeMCTBUTENBHOTO YUCTA U
€ro CBOMCTBA

[TpubnnxEHHBIE BEIYUCIICHUS,
[IpaBUjIa OKPYIJICHUS, IPUKUIKA U
OLICHKA PE3YyJIbTaTa BBIYUCIICHUI

OCHOBHBIE METO/BI PELIEHUS LENBIX U
IpoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

13

OcCHOBHBIE METObI PELICHUS LENbIX U
IPpOOHO-paLlMOHAIBHBIX YPaBHEHUHN U




HEPABEHCTB

14

15

OcHOBHBIE METOBI PELICHUS LENbIX U
JIpOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

MHOro4wieHsl OT OAHOW NEPEMEHHOM.
Jlenenue MHOTO4YJIEHa HA MHOTOUJICH C
octaTtkoM. Teopemabesy

16

17
18

MHOTO4JIEHBI C LEIBIMH
kodpunmentamu. Teopema Buera

PeI_HeHI/IeCHCTGMHHHCﬁHLIXypaBHeHHﬁ

PeI_HeHI/IeCHCTGMHHHCﬁHLIXypaBHeHHﬁ

19

Matpuiia cucTemsl JINHEHHBIX
ypaBHeHUH. OnpeenuTenb MaTpHUIbl
2x2, ero reOMeTpUYECKUIN CMbICI U
CBOMCTBA; BHIYMCIICHUE €T0 3HAUCHUS

20

21

22

Onpenenurtens MaTpuLbl 2X2, ero
IF€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUHCJICHUE €r0 3HAYCHUS

[Ipumenenue onpenenurens I
PELLIEHHS CUCTEMBI JIMHENHBIX
YpaBHEHUU

Pemenue MPUKJIAAHBIX 3aaa4 C

IIOMOILBIO CUCTEMBI JIMHEUHBIX
ypaBHEHUH

23

Pemenue nmpukinaaHbx 3a1a4 ¢
TTOMOIITBIO CUCTEMBI JIMHEMHBIX
ypaBHEHUH

24

KonTponbHas pabora:
"PannoHanbHble ypaBHEHUS U
HEPaBEHCTBA.




CucreMbplUIMHENHBIXypaBHEHUI"

25

26

®OyHKIMA, cI0COOBI 33 JaHHS
¢dbynkuun. B3aumao oOpaTHbIe
dbyakuun. Komnozurusadyskmmit

I'padux pyHKIMU. DIEeMEHTapHbIC
npeoOpa3zoBanus rpaduKoB GyHKIIHHA

27

28

29

30

OO0nacTh onpeneyIeH sl © MHOKECTBO
3HayeHudl pyHkuuu. Hynu ¢pyHkumu.
[TpoMexyTKH 3HaK TIOCTOSTHCTBA
YérHble U HeYETHBIE (PYHKIIHH.
[Tepronnueckue GyHKINN.
[TpoMexyTKIMOHOTOHHOCTU (D YHKITUN
MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
Haubonbiiee u HanMeHbliee
3HaYeHUE PYHKIIMH Ha IPOMEXKYTKE

Jluneitnas, kBaapaTH4Has U APpoOHO-
TUHeWHas QyHKIUH

31

32

33

DneMeHTapHOE UCCIIeIOBAHUE U
MOCTPOEHUE TpaUKOB ATUX QYHKIUH
DneMeHTapHOEe UCCIIEJOBAHNE U
MOCTPOEHHE TPapUKOB ITHX HYHKIUH
CTereHs ¢ IeNbIM ITOKa3aTeleM.
bunom Herotona

34

35

36

CreneHn ¢ LEJIBIM ITI0Ka3aTeIEM.
bunom HeroTona

CrenenHast GyHKIIUS C HATypaIbHBIM
M 11eJIBIM IToKa3zareiieM. E€cBolicTBa 1
rpaduk
KonrponsHas pabora: "Crenennas

p p
¢ynkuus. E€ cBoiicTBa u rpapux”




37

38

39

Apudmerndeckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €r0 CBOMCTBA
Apudmerndeckuii KOpeHb
HaTypaJbHOM CTEICHU U €ro CBOMCTBA
[TpeoOpa3oBaHUs YHCIOBBIX

BBIpXEHUI, COIepKAIUX CTEIIEHU U
KOpHH

40

[TpeoOpa3oBaHUs YUCIOBBIX
BBIp)KEHUH, COJICPKAIIUX CTCIICHU U
KOpHHU

41

42

43

[TpeoOpa3oBaHUs YUCIOBBIX
BBIp)KEHUH, COJICPKAIIUX CTCIICHU U
KOpHHU

HppaimoHaibHble ypaBHEHHSL.
OCHOBHBIE METOJIbI PEIICHHUSI
UppaIMOHAIBLHBIX YPaBHEHHIMA

HppaunoHanbHble ypaBHEHUS.

OCHOBHBIE METOABI PELICHUS
UppalMoOHAIbHBIX YPaBHEHUN

44

WpparmonanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELICHUS
UPPaLMOHATIBHBIX YPaBHEHUI

45

46

47

PaBHOCHIIBHBIE IEPEXOBI B PEILIEHUHT
MPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH
UPPaLMOHATIBHBIX YpaBHEHUI
PaBHOCHIIbHBIE TIEpEXObI B PELICHUH
UPPaLMOHAIIBHBIX YPaBHEHUI

48

PaBHOCHIIbHBIE TTIEpEXObI B PELICHUH
UppalMOHATIBHBIX YpaBHEHUI




49

CoiicTBa u rpaduk KOpHA N-0if
CTETeHH KaK (PYHKIIUN 0OpaTHOM
CTETIEHH C HaTypaJIbHbBIM [TOKa3aTeJIeM

50

o1

52

CaoiicTBa 1 rpaduK KOpHs N-0it
CTETeHH KaK (QYHKIIUN 0OpaTHOM
CTEIEHU C HAaTYPaJIbHBIM [10Ka3aTeIeM
Kontponbnas padota: "CBoiicTBa u
rpaduk KOpHs N-0if cTeneHu.
UppaumnonanbubieypaBHeHUs"
Crenenb ¢ palioOHATbHBIM
MoKa3aresieM U e€ CBOMCTBa

53

54

55

Crenens ¢ palioOHATbHBIM
IIOKa3arelieM U €€ CBOMCTBA

Crenens ¢ paluoHaIbHBIM
IIOKa3aTeseM U €€ CBOMCTBa
[TokazarenbHas pyHKLMS, €€ CBOWCTBA
u rpaduk

56

57

58

Hcnonbs3oBanue rpadpuka GyHKIUN
JUISl pEeLIEHUs] YpaBHEHUIN

Hcnonb3oBanue rpaduka GyHKIUU
JUIsl pELIeHUs] ypaBHEHU I
[TokazaTenbHbIe ypaBHEHUS.

OcHoBHBIC MCTOJbI pCHICHUS
IIOKa3aTCIIbHBIX ypaBHCHI/Iﬁ

59

[TokazaTenbHbIe ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
ITOKA3aTENIbHBIX YPAaBHEHHI

60

[TokazaTenbHble ypaBHEHUS.
OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHBIX YPaBHEHUM




Konrponsnas pabora:

61 "IToka3zarenbHast QyHKITHSL.
ITokazarenbHble ypaBHEHUS"

62 Jlorapudmuncia.
CoiicTBanorapugpma

63 Jlorapudmuncia.
CeoiictBasiorapudma

64 Jlorapudmuucna.
CoiicTBanorapugpma

65 JlecaTu4YHbBIE U
HaTypaJIbHBIETOTapU(HMBI

66 JlecaTUYHbBIE U
HaTypajbHbIeTOorapudMel

67 [TpeoOpa3oBaHnEeBBIpaKEHUH,
coJieprKaluXxaorapu@msl

68 ITpeoOpa3oBaHuEeBBIpa)KEHU,
coJieprKaluxaorapu@msl

69 ITpeoOpa3oBaHuEeBBIpa)KEHU,
COZIepKaIMXJI0TapH(PMBbI

70 Jlorapudmuueckas pyHkuus, e€
CBOMCTBa U rpaduK

71 Jlorapudpmuueckas pyHkIus, eé
CBOMCTBA U TpaduK

79 Hcnonb3oBanue rpaduka GyHKIUN
JUIsl pELIeHUs] ypaBHEHU I

73 Hcnonb3oBanue rpaduka GQyHKIUN
JUISl pELIEHUs] YpaBHEHUIN
Jlorapudmuueckue ypaBHEHUS.

74 OCHOBHBIE METOABI PELLIEHUS

Jorapu(pMUUECKUX ypaBHEHUI




75

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PEILICHUS
norapuMUYECKUX ypaBHEHUI

76

77

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX ypaBHEHUI

PaBHOCHIIBHBIE TTIEPEXObI B PELICHUH
Jorapu(MUUECKUX ypaBHEHUI

78

PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
JorapupMHUUECKUX YpaBHEHUN

79

80

81

Konrponsnas pabora:
"Jlorapudmuueckas GyHKIIHS.
Jlorapudmudeckue ypaBHeHUS"
CuHyc, KOCUHYC, TAHT€HC U
KOTAHI'CHC YHCIIOBOTO apryMeHTa

Cunyc, KOCUHYC, TAHTE€HC U
KOTaHTEHC YHCIIOBOTO apryMeHTa

82

83

84

ApKcuHYC, apKKOCHHYC U apKTaHT'€HC
YHCJIOBOTO apryMeHTa

ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YKCIIOBOTO apryMeHTa
TpuronomeTrpuyeckas OKpy>XKHOCTb,
OIIpeeIEHUE TPUTOHOMETPUUECKHUX
(GYHKIMH YHCIOBOTO apryMeHTa

85

TpuronomeTrpuyeckas OKpy>XKHOCTb,
oTpezieNIeHue TPUTOHOMETPUUECKHIX
(GyHKIMI YMCIOBOTO apryMeHTa

86

OcHoBHBIETpUTOHOMETpUYECKHEHOpM
YJIBI

87

OcHoBHBIETpUTOHOMETpUYECKHEHOpM




YJIBI

88

OcHoBHbIETpUTOHOMETpUYECKUEDOPM
YIIbI

89

OcHoBHBIETpUTOHOMETpUYECKHEHOPM
YJIBI

90

91

[Tpeobpa3oBaHUETPUTOHOMETPHUECKU
XBBIPAKEHUN

[Ipeobpa3oBaHUETPUTOHOMETPUUECKU
XBbIpaXKEHUM

92

[TpeoOpa3oBaHUETPUTOHOMETPHUECKU
XBBIPAKECHUU

93

94

ITpeoOpa3oBaHUETPUTOHOMETPUUECKU
XBBIPAKECHUU

PemieHnerpuroHoMeTpuyeCcKuxypaBHe
HUU

95

PemennerpuronomMeTpuyeCcKuXypaBHe
HUU

96

97

PemennerpuronomeTpuyecKuxypaBHe
HUU

PemennerpuronomeTpuyecKuxypaBHe
HUU

98

PemennerpuronomMeTpuyeCcKuXypaBHe
HUU

99

10

PemennerpuronomeTpuyecKuxypaBHe
HUU

PemennerpuronomeTpuyecKkuxypaBHe
HUU

10

KonTponbHas pabora:
"TpUroHOMETPUYECKUE BHIPAKEHUS U
TPUTOHOMETPUUYECKHE ypaBHEHUS"




ITocneqoBaTeNBLHOCTH, CIIOCOOBI

;0 3aJlaHus 1I0CIIE10BaTENbHOCTE.
Metoa MaTeMaTH4eCKON HHAYKIUU

10 MOHOTOHHBIE U OTPAaHUYEHHBIE

3 II0CJIe10BaTenbHOCTH. McTopus
aHanM3a OECKOHEYHO MaJIbIX

10

4 Apudmernueckasnporpeccus

10

5 I'eomerprueckasnporpeccus

10 beckoHeuHOyObBIBaIOIIASITEOMETPUYEC

6 KasIporpeccus

10 CymMma 6eckoHeuHO yObIBaroIeit

7 reOMETPHUECKON IPOTrpeccuu

10 JIMHENHBIN ¥ HKCIOHEHIMATbHBIN

3 poct. Hucio e. @opmyiia CIOKHBIX
IIPOLIEHTOB

10 JIMHENHBIN ¥ HKCIOHEHIMATbHBIN

9 poct. Hucio e. @opmyiia CIOKHBIX
MIPOLIEHTOB

1 Hcnonp30BaHne NpoOrpeccuu JUist

0 pellIeHus peaJbHbIX 3a7a4
MIPUKJIAHOTO XapaKTepa

11 Konrponsnas pabora:

1 "IlocnenoBarenbHOCTH U Iporpeccun”

11 HenpepriBHble GYyHKIINHN U UX

2 CBOICTBa

11 Touka pa3pbiBa. ACUMITOTHI

3 rpadukoB GyHKIHI

11 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA




OTpe3Ke

11 CaoiicTBa yHKIIUN HETIPEPHIBHBIX Ha
5 OTpe3Ke

11 Meto HHTEPBAIOB JJISI PELLICHUS

6 HEPaBEHCTB

11 Meto1 MHTEPBAIOB JJISI PELICHUS

7 HEPaBEHCTB

11 Metoa UHTEPBAJIOB ISl pEIICHUS

8 HEPaBCHCTB

11 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
9 GYHKIUH 715 peleHust 3a1a4

12 [IpumeHeHne CBOMCTB HEMIPEPHIBHBIX
0 GYHKIUH 715 peleHust 3a/1a4

12 [TepBas u BTOpas mpoU3BOIHBIC

1 byHKIIUU

12 Omnpenenenue,

2 F€OMETPUYECKUIACMBICTTTPOU3BOIHOMN
12 Onpenenenue,

3 (bu3NYECKUNCMBICTIIIPON3BOIHON

12 VYpaBHeHHE KacaTeTbHOU K TpaduKy

4 byHKIIUU

12 VYpaBHeHHEe KacaTelbHON K rpaduKy

5 byHKIIUU

12 .
5 [Tpou3BoIHBIEIIEMEHTAPHBIX D YHKITU I
12 .
7 [Tpou3BoIHBIEIIEMEHTAPHBIX O YHKITU I
12 [Tpon3BotHAS CYMMBI, TPOU3BEACHHS,
8 YaCTHOTO ¥ KOMIIO3UIINU ()YHKITHI

12 [TponsBoHAS CYMMBI, TPOU3BEACHHUS,




9 YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUH
13 [Tpou3BoHAS CyMMBI, IPOU3BEICHHS, 1
0 YaCTHOTO ¥ KOMIIO3UIIUK (DYHKITHI
13
1 Konrponsnaspabora: "[Ipoussognas” 1 1
13 [ToBTOpenHue, 06001IeHNE,
5 CHCTEMAaTHU3alMs 3HAHUI: 1
"VpaBHeHus"
13 [ToBTOpEeHME, 0000MIECHNE, 1
3 cucreMaTu3anus 3Hanui: "Oyukuun"
13
4 HroroBaskoHTpoabHaspadboTa 1 1
13
5 HroroBasikoHTponbHaspadboTa 1 1
13 [ToBTOpenue, 06061IeHNE, 1
6 CUCTEMaTH3aAIUA3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOI'PAMME
11 KJIACC
Ne KoaunuyecTBouacos
 Tewaypos Bee | Kommpomanuep | Dpurruscenmep | WoreT™ | Baekpommmsenadporcafpasonsres
I o a00ThI a00TbI
[IprMeHeHne npon3BOIHOM K
1 MCCIIeI0BaHMIO (DYHKIIHI HA 1
MOHOTOHHOCTB M 9KCTPEMYMBI
[IprMeHeHne npon3BOIHOM K
2 HCCIIeI0BaHMI0 (QYHKIIMN Ha 1

MOHOTOHHOCTBH U 3KCTPEMYMBIL




IIpuMeHeHne Npou3BOIHON K
UCCJICIOBAHMIO (DYHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprmeHeHre nporu3BOIHOMN K
UCCJICIOBAHHIO (YHKIIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IprmeHeHre nporu3BOIHOMN K
UCCIJIeIOBaHMIO (GYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
UCCIIeI0BaHMIO (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

Haxoxnenue Haubonplero u
HAUMEHBILIEr0 3HAYCHUS
HETPEPHIBHON (YHKIIUU HA OTPE3KE

10

Haxoxnenne HanOoIbIIETO 1
HAVMEHBIIIETO 3HAYECHUS
HEMpPEePHIBHON (DYHKIIMHU Ha OTPE3KE

Haxoxnenne HanOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HEenpepbrIBHON (YHKIIUU HA OTPE3Ke
Haxoxaenne HanOobIIero u

HAauMEHBIIIETO 3HAUYEHUS
HENPEPbIBHON (PYHKIIMU HA OTPE3KE

11

Haxoxnenne HanOoOIbIIETO 1
HAaVMEHBIIIET0 3HAYECHUS
HENPEePBIBHON (DYHKITUU HA OTPE3KE

12

Haxoxnenne HanOoOIbIIETO 1
HAUMEHBIIIETO 3HAUCHUS
HEeIMpEePHIBHON (DYHKIIMH Ha OTPE3KE

13

[Ipumenenne npou3BOIHOM IS




HaXOXKXIACHUA HAWJIYYIICTO PCUICHUA B
MMPUKJIAAHBIX 3aaadax

[IprmeHeHue mporu3BOIHOMN 11t

14 HaXOJKJICHUS HAWJTyUIIETO PEIICHHS B
NPUKIIAJHBIX 33/1a9aX
[IprmeHeHue mporu3BOIHOMN 1JIst

15 oTpezieNIeHUs] CKOPOCTH U YCKOPEHHS
nporecca, 3alaHHoro GopMysIoN WiH
rpagukoM
[IpuMeHeHne npon3BOHON s

16 oTpezieNIeHUs] CKOPOCTH U YCKOPEHHS
nporecca, 3alaHHoro GopMyJIoN WiIH
rpagukoM

17 Kommozutusyakimit

18 Komnosunuspynkunii

19 Komnozunusadyakimit

20 I'eomeTrpuueckne oOpa3bl ypaBHEHUH
Ha KOOPJIMHATHOM MIOCKOCTH

21 I'eomerpuueckue 0O6pa3bl ypaBHEHHIMA
Ha KOOPJMHATHOMN IJIOCKOCTH
KonTtponbHas pabora:

22 "UccnenoBanue GyHKIUH C
MOMOIIIbIO TPOU3BOAHON"

93 [TepBooOpa3Has,
OCHOBHOECBOWCTBONIEPBOOOPA3HBIX
[TepBooOpa3HbIe 31eMEHTapHBIX

24 ¢dyukuuii. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX

o5 [TepBooOpa3HbIe 3IeMEHTapHBIX

¢ynkuuit. [IpaBuna HaxOXKIEHUS




epBOOOPA3HBIX

26

Nurerparn.
['eomeTpuyeckuiicMbICTUHTETpaIa

27

Brrunciienue onpenes€HHOro
uHTerpana no ¢popmyne Hetorona-
JletiOHuIa

28

29

30

31

Brrunciienue onpenen€éHHOro
uHTerpana no ¢popmyne Herorona-
JleitOHua

[Ipumenenue unTerpaia s
HaXO0X/ICHUS IUIonaiel IIOCKUX
¢buryp

[Ipumenenue unTerpaia s
HaXO0XJeHUs1 00BbEMOB
reOMETPUYECKUX Tell
[IpumepsbipemenniinuddepeHanbu
BIXYPaBHEHUN

32

33

34

[IpumepsipemenniinuddepeHanbu
BIXYPAaBHEHUN

MaremaTnueckoe MOJAEINPOBaHHUE
pEAIBHBIX ITPOLIECCOB € TOMOIIBIO
muddepeHIMATBEHBIX YpaBHEHUI

KonTtponbHas pabora:
"TlepBooOpazHas 1 uHTErpa"

35

36

37

Tpuronomerpudeckne GyHKIINU, HX
CBOICcTBa U rpaduKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu
Tpuronomerpudeckue GyHKINHU, UX
CBOWCTBA U TpapuKu




38

39

40

TpuronomeTpuydeckre GYHKIHH, HX
CBOWCTBA U TpapuKu
Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA U TpapUKU

OT60p KOpHEH TPUTOHOMETPUICCKHUX
YPaBHEHHIA C TIOMOIIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUICCKHUX
YpPaBHEHUH € TOMOUIBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

42

43

44

OT60p KOpHEHN TPUTOHOMETPUUECKUX
YpaBHEHUH € MOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEI TPUTOHOMETPHUUECKHUX
YpaBHEHUH C TTOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
PemenunerpuronomeTpudecKMXHEpaB
€HCTB

45

46

47

PemreHneTpuroHOMeTpuYECKUXHEPAB
€HCTB
PelieHneTpUroHOMETpUYECKUXHEPAB

CHCTB

PCH_ICHI/ICTpI/II‘ OHOMCTPUUYCCKUXHCPAB
CHCTB

48

KonTponbnas pabora: "['padpuxu
TPUTOHOMETPUUECKUX (YHKITHI.
TpuronomerpuueckueHepaBeHCcTBa"

49

OcHOBHBIC MCTOJbI pCHICHUSA
IMMOKAa3aTCJIbHBIX HECPABCHCTB

50

OcHOBHBIC MCTOJbI pCHICHUSA




MOKa3aTCIIbHBIX HCPABCHCTB

OCHOBHBIE MCTOJBI pCHICHUSA

>1 NOKa3aTeIbHBIX HEPABECHCTB

59 OCHOBHBIE METOJIBI PEIICHUS
MOKA3aTeIbHBIX HEPABCHCTB

53 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IbI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METOJIBI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIC METO/IbI PEILICHUS
norapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIC METO/IbI PEILICHUS
UPpaIMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

59 OcCHOBHBIE METOIBI PEIIECHUS
UPPAIMOHATILHBIX HEPABEHCTB

50 OCHOBHBIE METOIBI PEIICHUS
UPpaIMOHATIFHBIX HEPABEHCTB

61 I'padmueckne METOBI peIICHUS
UPPAIMOHATBLHBIX YPABHCHHM

62 I'paduueckue MeTobI peneHus
UPPAIMOHATBLHBIX YPABHCHHM

63 I'paduueckue MeTobI peneHus
MOKa3aTeNbHBIX YPaBHEHUN

64 I'padrueckne METOBI peIICHUS
NOKa3aTeIbHBIX HEPABECHCTB

65 I'paduueckue MeTobI peneHus




JOrapu(pMHUUECKUX ypaBHEHUI

66

['padmyeckue MeToAbl peleHus
Jgorapu(pMUUECKUX HEPABEHCTB

67

I'paduueckue MeTo Bl pemeHus
norapu(pMHUECKUX HEPABEHCTB

68

69

70

I'paduueckue MeTobI pemeHus
MOKA3aTebHBIX U JIOTapU(YMUYECKUX
ypaBHEHU U

I'paduueckue metoas! pemeHus
MOKAa3aTeNbHBIX U JTOrapu(OMUUECKUX
ypaBHEHU U

I'padmuueckue metoab! pemeHus
MOKAa3aTeNbHbBIX U JTOrapu(OMUYECKUX
HEPABEHCTB

71

I'padmuueckue meTozs! peneHus
MOKa3aTeNbHbBIX U JOrapu(pMUUECKuX
HEPaBEHCTB

72

73

74

75

KonTponbHas pabora:
"UppanuoHanbpHble, TOKa3aTeNbHbIE
U JlorapupMudecKre HepaBeHCTBa"

KowmrnekcHbie yncna.
Anrebpanyeckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMITJIEKCHOTO YHCIIa

KommnekcHele uncna.
Anrebpanueckas u
TpUTrOHOMETpHUecKas (hOpPMbI 3aITUCH
KOMIUIEKCHOTO YHMCJIa

Apudmernueckue onepanum ¢
KOMILICKCHBIMHU YUCIIAMH

76

Apudmerrdeckue oneparuu ¢




KOMIIJICKCHBIMHU YU CJIaMU

I/I306p A)KCHHUEC KOMIIJICKCHBIX YUCECII

" Ha KOOPJMHATHOM IJIOCKOCTH

78 N3006paskeHne KOMIUIEKCHBIX YHCEI
Ha KOOPJMHATHOM MIOCKOCTH

79 ®opmyiia Myaspa. Kopau n-oit
CTETIEHHU U3 KOMIUIEKCHOTO YHCIa

80 ®opmyna Myaspa. Kopau n-oit
CTEINEHU U3 KOMIUIEKCHOTO YHcia
[TpumMeHeHne KOMIUIEKCHBIX YHCET

81 JUTs petieHnst GU3NIECKUX U
reOMEeTPUUECKUX 3a1a4

g2 KontponsHasipabora:
"KommuiekcHsieuncina'

83 HarypanbHble u nensleunciia

84 HarypanbHble u nensleuncia

85 [IpumMeHeHre NPU3HAKOB IETMMOCTH
TEJTBIX YUCel

86 [IpumMeHeHre NpU3HAKOB IETMMOCTH
LEJIBIX Yncell

87 [IpumMeHeHre TPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

38 [IpumeHeHre TPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 [IpumeHeHre NPU3HAKOB IETUMOCTH
IEJIBIX YUCEII: OCTATKH 110 MOJYJIIO

90 [IpumMeHeHwe TPU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIO

01 [IpumeHeHre TPU3HAKOB IETUMOCTH

IEJIBIX YHCEIT: anroput™ EBkimna




IJId pCHICHUA 3aa4 B LCIIbIX YUCIIaX

92

KoHnTtponbnas pabora: "Teopus
HENBIX yucen"

93

Cucrema 1 COBOKYIHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEACTBUSA

94

95

96

97

CucremMa 1 COBOKYITHOCTh
ypaBHEHUH. PaBHOCUIIbHBIE CUCTEMBI
U CUCTEMBI-CIIEICTBUSA

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM
Y COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHU U

OCHOBHBIE MCTOJbI PCHICHHA CUCTEM

U COBOKYITHOCTEH MppaliMOHaIbHBIX
YpaBHEHUN

OCHOBHBIC MCTOJbI pCHICHUSA CUCTEM

U COBOKYITHOCTEH IMOKA3aTENbHBIX
yYpaBHEHUU

98

OcHOBHBIE MCTOJbI pCHICHUSA CUCTEM
n COBOKYHHOCTCI\/JI II0Ka3aTCIIbHBIX
ypaBHEHUH

99

10

10

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM
Y COBOKYITHOCTEH JIOrapu(pMUYECKUX
ypaBHEHUH

OCHOBHBIE METO/IbI PELIEHUS CUCTEM
¥ COBOKYITHOCTEH JIOrapu(hMUUIECKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PEILEHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3nMyHbIX 00JacTeil HayKH U
peanbHOM JKU3HU, UHTEPIIPETALUs




[IOJIYYEHHBIX PE3YJIbTaTOB

[IprMeHeHre CUCTEM K PEIICHUIO
MaTeMaTUYeCKUX 3a7a4 U 3a7a4 u3

;0 pa3IUYHBIX 00JIaCTel HayKu U
peanbHON )KU3HU, HHTEPIIPETAIUS
HOJYYEHHBIX Pe3yJIbTaToOB
[TpumeHeHre HEPaBEHCTB K

10 pELICHHI0 MaTeMaTHYeCKHX 3a]1a4 U

3 3a/1a4 U3 pa3UYHbIX 00IacTeil HayKu
U peasIbHOW KU3HH, HHTEPIIPETAIUS
MOJTYYECHHBIX Pe3yJIbTaTOB
KonTpomnbnas pabora: "Cucrembl

10 paloHaIbHBIX, UPPALMOHATEHBIX

4 MOKAa3aTeNbHbBIX U JTOrapu(MUYECKUX
ypaBHeHUI"

10 PaunonansHbIleypaBHEHHUS C

5 napaMeTpamu

10 PanmonansHbIeHEpaBEHCTBA C

6 napameTpamu

10 PannoHnanbHBIECHCTEMEBI C

7 napameTpamu

10 WppannonanbHble ypaBHEHUS,

8 HEpaBEHCTBA C MapaMeTpaMu

10 HppanmoHansHBIECUCTEMBI C

9 napameTpamu

11 [TokazarenbHblE ypaBHEHUS,

0 HEpaBEHCTBA C TTapaMeTpaMu

11 [TokazaTenbHBIECHCTEMBI C

1 napameTpamu

11 Jlorapudmudeckue ypaBHEHHS,

2 HEPaBEHCTBA C apaMeTpaMu




11 JlorapuMuuECKUECUCTEMBI C

3 napameTpamu

11 TpuronomeTpuuecKueypaBHEHHS C

4 napamMeTpamMu

11 TpUroHOMETPUYECKUEHEPABEHCTBA C

5 napameTpamMu

11 TpPUrOHOMETPUYECKUECUCTEMBI C

6 napameTpamu
[TocTpoenue u uccienoBanue

11 MaTeMaTHUYECKUX MOJIENEN peabHbIX

7 CUTYyalMi C IOMOULIBIO YPABHEHUH C
napameTpamu
[TocTpoenue u uccienoBanue

11 MaTeMaTHUYECKUX MOJIENeN peabHbIX

8 CUTYaIlUi C OMOILBIO CUCTEM
YpaBHEHUH ¢ TapamMeTpaMmu
[Toctpoenue u uccienoBanue

11 MaTeMaTHYECKUX MOJIeNIeN peallbHbIX

9 CUTYallU C IOMOIIbIO CUCTEM
YpaBHEHUH ¢ TapaMeTpaMu

12 Kontponbnas padota: "3agauu ¢

0 napaMmerpamu”

12 [ToBTOpenue, o6o0mEeHNE,

1 CHUCTEeMaTH3als 3HaHUI:
"VpaBHenns"

12 [ToBTOpenue, 06001IEHNE,

9 CHUCTEeMaTH3als 3HaHUI:
"VpaBaenus"

12 [ToBTOpenue, 06001ICHNE,

3 CHUCTeMaTU3als 3HAHWI:

"VpaBaenus. CucreMblypaBHEHUI"




[ToBTOpenue, 060061ICHNE,

3'12 cHCTeMaTHU3alus 3HaHUMN:
"HepaBenctaa"

12 [ToBTOpEHME, 0000IICHUE,

5 cHCTeMaTHU3allus 3HaHUMN:
"HepaBenctaa"

12 [ToBTOpEHME, 0000IICHUE,

5 CHCTeMaTH3alys 3HAHMIA:
"HepaBencrtpa"

12 [ToBTOpenue, 06001ICHNE,

7 CHCTeMaTH3alys 3HAHMIA:
"[IpousBoaHas u e€ npumeHenue"

12 [ToBTOpenue, 06001ICHNE,

8 CHCTEMaTH3aIus 3HAaHUMN:
"[IpousBoaHas u e€ npumeHenue"

12 [ToBTOpenue, o6odIIEHKE,

9 CHCTeMaTH3aIus 3HaHUH:
"ITpousBoaHas u €€ npuMeHeHue"

13 [ToBTOpeHnue, 060061IeHNE,

0 cuctemarusanus 3HaHui: "UHTEerpan
U €ro npuMeHeHue"

13 [ToBTOpenue, 06001IeHNE,

1 cucreMaTtu3anus 3HaHui: "Oynkuun"

13 [ToBTOpenue, o600mEHNE,

2 cucreMarusanus 3HaHui: "OyHkunn"

13 [ToBTOpenue, 06001IEHNE,

3 cucremaru3anus 3HaHui: "OyHKImIn"

13

4 HroroBasikoHTpobHasgpaboTa

13

HroroBaskoHTpoIpHasIpadboTa




13 [ToBTOpenue, 06001ICHNE,
6 CUCTEMAaTH3AMI3HAHUIA

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






