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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no yyebHOMY npeaMery «Airedpa U Havyalla MaTeMaTUYECKOTO
aHanu3a» (yriIyOJeHHBI ypOBEHB) Ha YPOBHE CpEIHEro O0OIIero oOpa3zoBaHUS
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yJdbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMBI CPETHETO 00IIero 00pa30BaHUs, MTPEICTABICHHBIX B
dI'OC COO, nHa ocHoBe (eaepanbHOl paboueit mporpammbel COO, a Takxe
denepanbHOi pabodeli MporpaMMbl BOCIIUTAHKS C YIETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUM, MPEABSIBISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHUIO, W TPATUIUH
poccuiickoro oOpa3oBaHus. Peammsanmsi mporpamMmbl 00€CTICUMBAET OBIIAJCHUE
KJTIOYEBBIMU KOMITCTCHIIMSIMH, COCTABJISIOIIIUMU OCHOBY JIJII CaMOpPa3BHUTHUS |
HENIPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTH OOIIEKYIbTYPHOTO, JTUYHOCTHOTO H
M03HABATEILHOTO PA3BUTHS JTUYHOCTH OOYJAFOIIIMXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

Y4aeOHblii Kypc «AnreOpa M Hadajga MaTeMaTHYECKOTO aHAM3a» SBISETCS
OJTHUM W3 HamOoJiee 3HAYMMBIX B MpPOrpaMMe CpPEIHEro oO0Iero odpazoBaHUS,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIICUYMBACT MHCTPYMEHTAIbHYIO 0a3zy I
M3yYeHHUs] BCEX ECTECTBCHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMHpyeT
JIOTUYecKoe M abCTpakTHOE MBIIIJICHHE 00YyJYaroNMXcsi Ha YPOBHE, HEOOXOIUMOM
IUIT OCBOCHUSI MHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH M JPYTHX
IUCIHMIUINH. B pamkax maHHOTO y4eOHOTO Kypca oOydaromruecss OBJAJCBAIOT
YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOW Haykw, Koropas (opMyiupyer cBOU
JTOCTH)KCHHS B MaTeMaTHIeCKOH opMme.

VY4eOHbIlt Kypc anreOpbsl U Hadajdl MaTEeMaTHYECKOTO aHajin3a 3aKiajbIBacT
OCHOBY IS YCIICITHOTO OBJAJACHHUS 3aKOHAMU (U3WKH, XUMHUHU, OHOJIOTHH,
TIOHUMaHUsl OCHOBHBIX TCHJICHIIMI pa3BUTHUS YKOHOMUKH M OOIIECTBEHHON KU3HHU,
TIO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSAX, YBEPEHHO HCIIOJIb30BaTh MX JJIA JaJIbHEWIero oOpa3oBaHUS U B
MOBCEAHEBHOM >XKM3HU. B TO ke BpeMs oBiajieHWe aOCTPAKTHBIMH U JIOTUYECKH
CTPOTHMH KOHCTPYKIMSIMH ainreOpbl M MaTeMaTHYeCKOro aHalu3a pa3BUBACT
yMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JOKAa3bIBaTh
YTBEPKIICHUS C TIOMOIIBI0 MHAYKIIMU M PACCyXIaTh JETYKTUBHO, MUCIOJIb30BaTh
00001IeHre W KOHKPETH3aI[ii0, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE M KPUTHUYECKOE MBIIUICHHE.

B xome m3yuenus yueOHOro Kypca «Anrebpa w Havajla MaTeMaTHYECKOTO
aHanmu3a» OOydYaromiyecs MOJy4aloT HOBBIM OMBIT PEIICHUS TPHUKIAIHBIX 3ajad,
CaMOCTOSITETILHOTO TIOCTPOCHHS MAaTEeMaTHYECKUX MOJEICeH peaTbHBIX CUTYAaIlHi,
WHTEPIpPETAllMd ~ TIONYYCHHBIX  PENICHWH, 3HAKOMSTCS C  IpUMEpaMu



MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKEe M HUCKYCCTBE, C
BBIJJAIOIIUMUCS. MATEMAaTUHYECKUMU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHbIll Kypc 00JaaeT 3HAYUTENIbHBIM BOCIHUTATEIBHBIM IOTEHLIHAJIOM,
KOTOPBIM peanu3yeTcss Kak dYepe3 Y4eOHBIM wmaTepuan, CHocOOCTBYIOIIHUM
(opMHUpPOBaHUIO HAYYHOTO MHMPOBO33PEHHUs, TaKk M dYepe3 creuuduxky ydeOHO
NEATeNIbHOCTH, TPeOyIIIell MNPOJODKUTENBHON  KOHIEHTpAllUM  BHUMAaHWUS,
CaMOCTOSITEIIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 32 TIOJyYEHHBIN Pe3yIbTarT.

B ocHoBe MeToaMKku 00ydeHus anredpe 1 HauajlaM MaTeMaTUYECKOI o aHaJIu3a
JIEKUT ACATETLHOCTHBIN MIPUHIIUI 00yUEHHUSI.

B cTpykType yuebHoro kypca «Anredpa 1 Hauajia MaTeMaTHYeCKOro aHaJIN3ay
BBIJIEJICHBl  CIEAYIOIIME CoJiepKaTelIbHO-MeToiuYeckre JuHuM: «Yucna
BbIUMCIEHUs», «DyHKkuMu U rpaduxu», «YpaBHeHUus W HepaBeHCTBay, «Hauana
MaTEeMaTUYeCKOro aHaiauza», «MHOXecTBa U JIoruka». Bce OCHOBHBIE
CoJlepKaTesIbHO-METOJIMYECKUE JIMHUU U3YYaloTCs Ha NPOTSKEHUU JBYX JIET
oOy4eHHs Ha YPOBHE CpeJTHEro 00111ero 00pa3oBaHusi, €CTECTBEHHO JAOTMOIHSIS APYT
JIpyra ¥ MOCTENEHHO HACHIIAsCh HOBBIMU TeMaMU U pazfenamMu. JlaHHbINH yIeOHBIH
KypcC SIBJISIETCSI MHTETPATUBHBIM, IOCKOJIbKY OOBEIMHSET B cebe coaepikaHue
HECKOJIbKUX MaTeMaTHYEeCKUX JUCIUIUIMH, TaKMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTHYECKUI aHAIN3, TEOPUS MHOKECTB, MaTeMaTU4eCKasi JJoruka u npyrue. [1o
Mepe TOTO Kak 00ydarouiuecs OBJIaJIeBalOT BCE Oosiee MMPOKUM MaTeMaTUYECKUM
anmaparoMm, y HUX IOCJeI0BaTeIbHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHUE
CTPOUTh MAaTEMAaTHUYECKYI0 MOJEIb PEAIbHOM CHUTYyallMd, NPUMEHATh 3HAHWS,
MOJTyYeHHbIE TIPU HM3YyYEHUHM YYeOHOTro Kypca, A peHIeHUs CaMOCTOSTEIHHO
chopMyIHMPOBAaHHOW MaTEMaTHYECKON 3a/JauM, a 3aTeM HHTEPHPETHPOBATH CBOM
OTBET.

CopaepxaTtenbHo-MeTOAMYECKas JUHUSA «YHucaa W BBIYUCIEHUS» 3aBEpIIAcT
(dbopMHUpOBaHUE HABBHIKOB HMCIIOJIB30BAHUS JIEUCTBUTEIBHBIX YHUCEN, KOTOPOE OBLIO
HAa4YaTo Ha YPOBHE OCHOBHOTO o0Iero oopasosanus. Ha ypoBHe cpemaHero oo1iero
oOpa3zoBaHus 0co00€ BHUMaHUE yaemsieTcs  (OPMUPOBAHHMIO  HABHIKOB
paIMOHANILHBIX BBIYMCIICHHN, BKIIOYAIOMIMX B CEeO0SI MCIOJIb30BAaHUE Pa3IUYHBIX
dbopM 3amucu YHWCiIa, yYMEHUE JeNaTh MPUKHUIKY, BBITOJHATH NPUOTMHKEHHBIC
BBIYHCIICHUS, OIICHUBATh YUCIIOBBIC BBIPAXKEHUSA, padOTaTh C MAaTeMAaTHUYECKHUMU
KOHCTAHTAaMHU. 3HAKOMbIE OOYYaIOMUMCS MHOXECTBA HATYPaJIbHBIX, IENbIX,
pallMOHANBHBIX M JICHUCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4Hcel. B KaXJoM M3 3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOWMCTBEHHBbIE €My crhenupuyeckiue 3a7adyd U ONepaluu: JIeJeHHE Haledo,
ONEpPUPOBAHUE OCTATKAMHM HAa MHOECTBE LIEJbIX 4YHCEeN, OcOoOble CBOMCTBa
PaAIMOHANIBHBIX M UPPALMOHATBHBIX YUCEN, apU(PMETHICCKUE OTIEPAINU, a TaKKe
W3BJICUCHUE KOPHS HATypajJbHOM CTENEHU HAa MHOXKECTBE KOMIUICKCHBIX YHUCEI.



brnaromapss mocnenoBaTeIbHOMY PACIIMPEHUIO Kpyra HCIOJNB3yeMBIX YHUCET U
3HAKOMCTBY C BO3MOJKHOCTSIMA WX TPHUMCHEHUS JJIS PEUICHUS Pa3IMYHBIX 3a7ad
dbopMupyeTCsl TIPEICTaBICHUE O CIMHCTBE MAaTEMaTHKHA KaK HAayKd U e€ poiid B
MMOCTPOCHUU MOJIeNIEH PEaJIbHOTO MHpa, IIUPOKO HCIOJB3YIOTCS 0000IICHHE |
KOHKpETH3AIHS.

Jluans «YpaBHEHHsSI M HEPABEHCTBA» peaTM3yeTCs Ha MPOTSIKEHUU BCETO
o0y4yeHHsT Ha YpPOBHE CpeIHEro oOIiero oOpa3oBaHUs, MOCKOJBKY B KaXJIOM
pasnene IlporpaMMbl TIPEITyCMOTPEHO peIIeHHWE COOTBETCTBYIOMIMX 3anad. B
pe3ynbprate OOydYarImuecs OBIAJNCBAIOT Pa3IUYHBIMA METOJAMHU  PEIICHUS
paIlMOHANIbHBIX, HWPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApU(DMHUUCCKUX U
TPUTOHOMETPUYCCKUX YpaBHEHUW, HEPABCHCTB M CHUCTEM, a TaKXKe 3ajad,
colepKaiux mapaMeTpsl. llojydeHHbIE YMEHHS IIUPOKO HCIOIB3YIOTCS TIPH
UCCIIeIOBaHNN (YHKIUHA C TIOMOIIBIO TIPOU3BOJIHOMN, MPU PEIICHUU TPUKIIATHBIX
3aJ1ay M 3a7a4 Ha HAXOXKJCHUE HAUOOJBIINX W HAUMEHBITUX 3HAYCHHUH (PYHKIUU.
JlanHast conmeprkaTelibHasl TUHUS BKIIIOYACT B ce0s Takke (GOpMHpPOBAHUE YMCHHM
BBIMIOJHATE  pacuétel 1o  (opmyliam, mpeoOpa3oBaHHs  PalMOHATBHBIX,
UPPAIMOHAIBHBIX W TPUTOHOMETPUYCCKUX BBIPAKCHHM, a TaKKE BBIPAXKCHUH,
coJiep)KallluX CTENEeHH W JiorapudMmbl. biarogaps HM3y4eHUWIO aire0pamuecKoro
MaTepHala MpOUCXOAUT JalbHEeHIee pa3BUTHE AITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yYaronmxcs, (OpMUPYIOTCS HaBBIKH JI€TYKTUBHBIX PACCYXKIACHUM,
paboThl C CHUMBOJBHBIMU (GOpMaMH, TMPEICTABICHUS 3aKOHOMEPHOCTEH U
3aBHUCUMOCTEN B BUJIE€ PABEHCTB U HEpaBEHCTB. AnreOpa npeniaraet 3¢ peKTuBHbIE
UHCTPYMEHTBHI JUIsl PEHIeHUs TMPAaKTUYECKHMX M eCTeCTBEHHO-HAay4HbIX 3ajad,
HATJISTHO IEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKH.

CopnepxxarenpbHo-MeToandeckass nuHUA «DyHKIMH W TpaduKW» TECHO
NEPEIUIeTaeTCsl ¢ JIPYTMMU JIMHUSAMH Y4YeOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEIOBATEIHbHOCTD U3YUCHH MaTepuaia. M3ydeHune cTeneHHo,
MOKa3aTeIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (YHKIIMHM, UX CBOHCTB
U TpadUKOB, WCIIONB30BAaHUE (PYHKIUN NJIsl pEIIeHUs 3a7ad U3 JAPYruX yueOHBIX
MPEIMETOB U PEATbHON KU3HU TECHO CBS3aHO KaK ¢ MATEMAaTHYECKUM aHAIH30M,
TaK U C PEIICHHEeM YpaBHEHUU W HepaBeHCTB. [Ipu 3ToM OGombIlloe BHHUMaHHE
yaensercs (pOpMUPOBAHUIO YMEHUS BbIpakaTh (HOpMyJIaMu 3aBUCUMOCTH MEKIY
pPa3TUYHBIMUA BETUYMHAMH, HCCIEIOBATh TOJNYyYEHHbIE (QYHKIUH, CTPOUTH HX
rpaduku. MaTepuan 3Toi coaepKaTeTbHON JTMHUY HAIlCJICH Ha pa3BUTHE YMECHUN U
HABBIKOB, MIO3BOJISONINX BHIPAXKATh 3aBUCUMOCTH MEX/Ty BEIIMYNHAMU B PA3TUIHON
dbopme: aHaTUTHIECKOH, rpadudeckoil u ciioBecHOU. Ero m3ydeHne cnocoOCTByeT
Pa3BUTUIO AJITOPUTMHUUYECKOTO MBIIUJIEHUSA, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETH3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.



CopepxarenbHas nuHusl «Hawyanma maremMaTtnyeckoro aHaausa» MO3BOJIAET
CYLIECTBEHHO PAaCIIUPHUTh KPYT KaK MaTeMaTHYeCKHX, TaK M MPUKIAJHBIX 3ajad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTb CTPOMTH
rpa@uky  CIOXHBIX (YHKUMN, ONpenensiTh HMX HauOOJIbIIME WU HaUMEHBIINE
3HAYCHHsI, BBIYHUCIATH TUIOMAIN (GUTYp U OOBEMBI TN, HAXOIUTh CKOPOCTH H
yCKOpeHus mnpoueccoB. JlaHHas coaepkarenabHas JIMHUS OTKPHIBA€T HOBbIE
BO3MOXHOCTH TIOCTPOEHUS MaTeMaTHYEeCKUX MOJeNied peajbHbIX CHUTyaluH,
MO3BOJISIET HAXOUTh HAUJTyUIlIee PEIICHUE B IPUKIIAIHBIX, B TOM YHCIIE COI[UAIBHO-
HKOHOMHMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAMHM MaTEeMaTHYECKOr0 aHajn3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaTIBLHO-JIOTHYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS,, (OPMUPOBAHHIO YMEHUN paclo3HaBaThb MPOSBICHHUS 3aKOHOB
MaTEeMaTUKU B HAyKe, TEXHUKE U UCKyccTBe. O0yuaronuecs y3HatoT O BBLAAIOIIUXCS
pe3ynbTaTaX, MOJTYYCHHBIX B XOJI€ Pa3BUTHs MaTEeMaTHKH KaK HAayKd, W 00 HX
aBTOpax.

CopeprxarenbHO-MeTOANYECKasT TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsl DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JOTUKH. TeopeThko-
MHO>KE€CTBEHHbBIE MTPEICTABICHUS MPOHU3BIBAIOT BECh KYPC IIKOJbHON MAaTEMAaTUKH
U TpeajiaraloT HamOoJiee YHUBEPCAIbHBINA SI3bIK, OOBEIUHSIONIMI BCE pa3feibl
MaTEeMaTUKAd W €€ NPWIOKEHHM, OHU CBSA3BIBAIOT pa3HbIE MAaTEeMAaTHUYECKHE
TUCIUIUIMHBL M HMX TPWIOKEHUs B eauHoe Ienoe. [losromy BakHO daTh
BO3MOXHOCTh 00ydYarolmeMycsi TMOHHUMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMaTHUKU M UCIIOJIb30BaTh €r0 ISl BHIPAXKEHUS CBOUX MBICIIEH.
Jpyrum BakKHBIM MPU3HAKOM MAaTeMAaTHKM KaK HAayKd CIEIyeT TMpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTh OOOCHOBAaHWW W CJIEJOBaHHE ONPEIACIEHHBIM
OpaBWJIaM  TOCTPOEHHUS  JOKa3aTeJIbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MATEMaTUYECKON JIOTMKU CIIOCOOCTBYET pa3BUTHIO JIOTUYECKOTO MBIIIICHUS
00y4YaroImuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY’KJEHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKA KPUTUYECKOT'O MBIIIUICHHUS.

B yuebnom kypce «Anrebpa W Havala MaTEMaTHYECKOTO aHAIIA3a»
IPUCYTCTBYIOT OCHOBBI MaT€MaTH4E€CKOI'0 MOJEIUPOBAaHUS, KOTOPHIC MPU3BAHBI
crnoco0cTBOBaTh (HOPMHUPOBAHHMIO HABBIKOB IOCTPOCHUS MOJENIEH peanbHbIX
CUTyalllil, HCCIeNOBaHUs S3TUX MOJENEH C IOMOIIBI0 amnmapata anreOpsl U
MaTEeMaTUYeCKOTO aHAIN3a, WHTEPIPETAlUd TOTYYEHHBIX pPE3yJbTaToOB. Takwe
3aJIaHAS BIUICTEHBI B KaXK/BIA M3 Pa37eIOB MPOTPAMMBI, ITOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCHOJB3yeTCs IS PelIeHUs MPUKIaAHbIX 3axad. [lpu
pEIICHUHM  pEATbHBIX  MPAKTHYECKUX  3amad  oOydaromiuecss  pa3BUBAIOT
HAOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIOJIb30BaTh  AHAJNOTHIO, 0000maTh M KOHKPETU3MPOBATH  MpOoOJIEMY.
JlesTenbHOCTh TO  (OPMHUPOBAHWIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad



OpraHu3yeTCs B MPOIIECCe N3YUCHUS BCEX TEM yUeOHOTo Kypca «Anredpa u Hadana
MaTEeMaTHICCKOTO aHAIH3a.

Ha wu3ydenme yueOHOTO Kypca «AnreOpa W Havajla MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 xmacce — 136 gacoB (4 yaca B Heaeno), B 11
Kkimacce — 136 JacoB (4 Jaca B HEJICIIO).



COILEPKAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApoou. [lpumenenue npoOeld M MPOLEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JleucTtBuTenbHble uncna. PauuoHanbHBIE W HUPPALMOHANBHBIE YHUCIIA.
Apudmernyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMU  4YHCJIaMu.  Moayib
JIEWCTBUTEIILHOTO YHCia U ero cBoiicTBa. [IpubamxEHHbIE BBIUYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsiend GopMbl 3aMUCH ACHCTBUTEIBHBIX YUCEN JIJISl PEIICHUs TPAKTUUECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

Apudmerndyeckuii KOpeHb HATyPAIBLHOM CTENIEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBLHBIM IMOKa3aTeJIeM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CoiictBa norapudma. JlecaTuuHple W HaTypajbHbBIC
Jorapudmel.

CuHyc, KOCHMHYC, TaHT€HC, KOTAaHI'€HC YHCIIOBOI'O aprymMeHTa. ApPKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apIyMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs1. PaBHOCWIIBHBIE YpaBHEHHs U ypaBHEHUs-CIEACTBUSA. HepaBeHCTBO,
pELIEHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LETbIX U APOOHO-PAIMOHATIBHBIX YPaBHEHUHN U
HEPABEHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOTO4JIEH ¢ ocTaTKoM. Teopema besy. MHorowieHsl ¢ ebiMu Ko puimeHTamu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUH, CONEPKAIINX CTEIICHU U KOPHH.

HppaunonansHbie YpPaBHEHUS. OcHOBHBIE METOIbI pelIeHus
MPPALUOHAIBHBIX YPaBHCHUM.

[lokazarenbHble ypaBHeHHs. OCHOBHBIE METOJbl PELICHUS MOKAa3aTeIbHBIX

YPaBHEHHM.

[IpeoGpa3oBanre BEIPAKECHHMA, COACPIKAITUX JTOTAPU(PMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI peuieHus
norapuMUYECKUX yPaBHCHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopMyIIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIPAKEHHI. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHUW. ONpenenuTenb MaTPULIbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, NIPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBI
JIMHENHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a1a4 C IIOMOIUBI CUCTEMBI
JIMHENHBIX ypaBHEHUU. MccnenqoBanue noCTpOSHHON MOJEIN ¢ IOMOLIBI0 MaTPUIL
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIbIO
YpaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 ¥ 3a/1a4 U3 pa3InyHbIX 001acTeil HAyKu U peanbHOM KU3HU.

DYyHKIUHN U TPaPUKHU

OyHKIMA, cnocoObl 3afaHus (QyHKuuU. B3auMHO oOpaTHbIE (QYHKIUU.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB GyHKIHMA.

O6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hynu dynkumm.
[IpomesxyTku 3HakonocTossHCTBA. YETHbIe 1 Heu€THbIe QpyHKIMU. [lepuoanueckue
¢ynakiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIMH. MakCUMyMbl U MHUHHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI (PYHKIIUU Ha TIPOMEKYTKE.

Jlunelinasi, KBajapaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIeMEHTapHOE
UCCJIeIOBAaHNE U TTOCTPOCHHE UX TPaUKOB.

CrenenHas (QyHKIMS ¢ HaTypaJbHBIM M LIEIBbIM MOKa3zareneM. E€ cBoiicTBa u
rpaduxk. CBoiicTBa U rpadMK KOpHS N-0i CTEMEHU KaK PYHKIIMU OOpaTHON CTENEHU
C HaTypaJbHBIM I10KA3aTeJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUH, UX CBONCTBA U TpaduKH.
Hcnons3oBanue rpadukoB GyHKIUHN 1T pEIICHUS YpaBHEHHM.

TpuroHomerpuyeckas OKPYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(GYHKIIUN YHCIIOBOTO apryMEHTAa.

OyHKIIMOHAJIIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIpoLEeccax U SBICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

ITocnenoBaTeABHOCTH, CIIOCOOBI 3aJaHUs IOCJIEAOBaTEILHOCTEH. MeTon
MaTeMaTH4eCKOM UHAYKIHUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE I10CIEI0BATEIBHOCTH.
Hctopusi BO3HMKHOBEHHUS MAaTEeMaTHYECKOTO aHAJIM3a Kak aHaiu3a OEeCKOHEYHO
MAJIBIX.

Apudmernueckas U reoMmeTpuyeckas mporpeccuu. beckoneuHo yobiBaromias
reomeTpuyeckas nporpeccus. Cymma O0ecKOHEUHO yObIBAIOIIeH reoMeTpUuyYecKoil
MPOTrpecCri. JINHENHBIA U 3KCIIOHEHIHAIBHBIA pOCT. Yucno €. @opmyna CI0KHBIX
IpOLEHTOB. lcnonb30BaHWE TPOTPECCHM  JUIA  PELICHUS peanbHbIX 3a1ad
IIPUKJIATHOTO XapakTepa.



HenpepoiBuble (GyHKIIMM U uX cBoiicTBa. ToYyku paspbiBa. ACUMIITOTHI
rpadgukoB QyHkiui. CBoiCTBa (YyHKUMU HENpPEephIBHBIX Ha OTpe3ke. Metoj
MHTEPBAJIOB JUI1 PELICHHUs HEpaBeHCTB. lIpuMeHeHHMe CBONCTB HENpPEpPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble PpyHkMH. OnpeneneHne, reOMeTPUIECKUN U
($u3MUeCKHil CMBICT MPOU3BOIHON. YpaBHEHUE KacaTeIbHOU K rpaduKy (PyHKIIHMH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. [IpousBogHass  CymMHI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKITUH.

MHoxecTBa H JIOTHKA

MHoxecTBO, oOllepalMd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUW, NPU PELICHUM 3a1a4d U3 APYTUX
y4eOHBIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYEeCKOTro OOBEKTa, CIEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BLIYUCTICHUS

Harypanbneie u nensle yucna. [IpuMeHeHre PU3HAKOB JAEIMMOCTH LEIBIX
gyuces, HauOoypmuii oOuui nenurens (nanee — HOJ]) m HamMensblee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o mony:nto, anroputMa EBkimnaa ass pereHus
3a7a4 B LIEJIBIX YUCTIAX.

Kowmmnekcubie uucia. Anredpanueckas W TpUTOHOMETpHUYecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHEe OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPJAMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHr n-oil cTeneHn U3 KOMIUIEKCHOTO uncia. [Ipumenenne
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHUs] PU3NUYECKUX U T€OMETPUUECKHX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBbI
Y CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHUS] MOKAa3aTeNbHBIX U  JIOrapupMUUECKUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHHS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METO/Ibl PEIICHHS CHUCTEM M COBOKYIHOCTEH pAllMOHAIIBHBIX,
HUPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IIapaMeTPaMHu.



[IpumeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MaTEMaTHYECKUX
3a/1a4 W 3a/1a4y U3 pa3InyHbIX 00J1acTel HAYKU U peajbHOM )KM3HU, HHTEPIpETalns
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKUNM U TPaPUKHu

I'padpux xommoszunmu QyHkuuii. ['eomerpuueckue o0pas3bl ypaBHEHUU H
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIHMH, UX CBOMCTBA U TpadUKH.

I'paduueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/Ibl PEIICHU 3a/1a4 C TapaMeTPaMHU.

Ucnonb3oBanue rpadukoB (QyHKIUI AJig HCCIEIOBAaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT NMPHU PELIEHUH 3aJad M3 JAPYTHX Y4eOHBIX
PEIMETOB U PeaIbHOM KU3HU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue Mpou3BOAHON K UCCIIeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH U
skcTpeMyMbl. Haxoxkienrne HanboIbIIero 1 HAMMEHBIIET0 3HAaU€HUI HEMPEPhIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJEHUS HAWIYYIIero penieHus B
OPUKIAOHBIX 3ajadax, sl ONpPENENIeHHs CKOPOCTM W YCKOpPEHHs Ipoliecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpa3HbIX. [lepBooOpasHble
ayieMeHTapHbIX (QyHKIuUH. [IpaBuia HaxoXkeHHs IEPBOOOPA3HBIX.

WuTerpan. 'eomeTpuueckuil cMbICI HHTErpasia. BerauciieHne onpeneaéHHoro
uHTerpana mno gopmyne Hetotona-JleiiOuuria.

[IpumeHeHne uHTErpajna s HAXOXKIACHHS IUIOMAAEH IUIOCKUX (Quryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICJIMPOBAHME pEalbHbIX MPOLECCOB € MOMOUIbIO  AU(epeHInaIbHbIX
YpaBHEHUM.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA YUEBHOI'O KYPCA
«AJI'EBPA 1 HAHAJIA MATEMATHUYECKOI'O AHAJIM3A»
(YTJIVBJIEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBILEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YUaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJI€HA POCCUUCKOTO O0IIECTBA, IPEACTABICHUE O MATEMAaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, NPOLEIYP
IPaXJIAaHCKOTO  oOmiectBa  (BBIOOPHI, OMpPOCHI U JPyroe), yMEHHE
B3aUMOJICICTBOBATh C COLMAIBHBIMU HWHCTUTYyTAMU B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON MJACHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUUCKON MaTeMaTHKH, IEHHOCTHOE OTHOIICHHE K
JOCTHXKEHUSIM POCCUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE JTUX JIOCTHIKCHUH B JIPyTMX HayKaxX, TEXHOJOTHsIX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOro Haponaa, cPOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO0 MOBEIAEHHUS, CBA3AHHOIO C NMPAKTUYECKUM
IPUMEHEHHEM TOCTUKEHUI HAYKU U IESITENBHOCTBIO YUYEHOT 0, OCO3HAHUE JTUYHOTO
BKJIaJ]a B TIOCTPOCHUE YCTOMYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYAs 3CTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEIICHUH, pacCyKIEeHNUH, BOCIPUUMUYHNBOCTH K
MaTE€MAaTHYECKUM aCHEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) pusnvecKoro BOCIUTAHUSA:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
HWHTEpEcax 3JI0pOBOro M 6e30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pPOBBIO (3I0POBOE THTAaHHE, COAUTAHCHUPOBAHHBIM PEXKHM 3aHATHH H
OTIbIXa, PETyJspHas (u3nUecKas akKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPYA0OBOI0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHHE IIEHHOCTH TPYIOJIIOOMs, HWHTEpEeC K
paznuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynyuied mnpodeccud U peanu30oBbIBaTh COOCTBEHHBIC >KU3HEHHBIC ILIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYECKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K AaKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTPaBJIECHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCIIUTAHMS

c(hOpMUPOBAHHOCTh  AKOJOTMYECKOM KyJIbTYpbl, TOHUMAHUE BIUSHUS
COIMATTbHO-2KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOMN
Cpe/bl, OCO3HaHUE II100AIbHOIO XapaKkTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM IS pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenpl, MUIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAYKH U OOIIECTBEHHOM MPAKTUKU, TOHUMAHUE MaTEeMaTHIYECKON
HayKU Kak c(epbl 4eIOBEUECKOM NESITEILHOCTH, 3TANOB €€ Pa3BUTHS U 3HAUUMOCTH
JUISL Pa3BUTHS ITUBWIN3AIIMU, OBJIAJCHUE S3bIKOM MAaTEeMaTUKH U MaTeMaTHYECKOU
KyJIbTYypO KaK CPEJCTBOM MO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISITH TPOCKTHYIO
U UCCJIEJIOBATEIBCKYIO ACATEILHOCTh HHINBUAYAJIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBbIE Y4eOHbIE 1eHCTBHUS

ba3zoBble Jornueckue AecTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE IMPU3HAKA MATEMATHYECKUX
OOBEKTOB, TMOHATHHA, OTHOUICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHSATUH, YCTaHABIMBAThH CYHIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHUS 715l 0000IIEHNs U CPABHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIUPOBATH W  MPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U OOIINE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIOJCHUSIX W YTBEPXKACHHSIX, Mpejiaratb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APTyMEHTALIUIO, IPUBOJUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/I€HUS U BBIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOW 3amauu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB pPELIEHHUS, BHIOUpATh Haubosiee NOAXOASIIUN C YUETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBaresbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TMUIOTE3Y, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITETbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPe3yJibTaTaMm
MPOBEIEHHOTO  HAOJIOJIEHUs,  MCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIABUIAThH
IPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

PabGora ¢ undgopmanmeii:

BBISBJIATH A€PUUUTH UH(QOpPMALUK, JAHHBIX, HEOOXOAUMBIX i1 OTBETa Ha
BOMPOC U JJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PAa3JIMYHbBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBATh U UHTEPIPETUPOBATH HHPOPMALIUIO PA3TUYHBIX BUAOB U (hOpM
NpEe/ICTaBIICHUS;

CTPYKTYpHpPOBaTh MH(POPMALIUIO, TPEJCTABIATh €€ B Pa3IMUHBIX (QopMmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBepPCAJIbHbIE YUeOHbIE IeCTBUS

OOmenne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIAMHU OOIICHUS, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX
U THCHbMEHHBIX TEKCTaX, JaBaTh IIOSCHEHHUS TIO XOAYy PpEIICHUS 3ajadH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B X0Ji¢ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMBI,
mpoOJieMBl, peIracMoi 3ajady, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSMH APYTUX YYaCTHUKOB
nuajaora, oOHapyKMBaTh Pa3IM4Me W CXOJCTBO IO3UIIMN, B KOPPEKTHOU dopme
dbopMyIHpPOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YJbTAaThl PEIICHUS 3aJaud, SKCIEPHUMEHTA, UCCIIEIOBaHU,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHHUS C Y4YETOM 3aJad
MPEe3eHTAIIMU U OCOOEHHOCTEHN ayJIUTOPHUH.

PeI‘yJIHTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHH



Camoopranusanus:

COCTaBIIATH IIJIaH, AJITOPUTM PCIIEHUS 3a/1auH, BBIOUPATh CIIOCO0 PEIICHHS C
YIETOM HUMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUN C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, SMOIMOHAJILHBII HHTEJJIEKT:

BJIQJICTh  HAaBbIKAMU  IO3HABATCIBHOW  PEQUICKCHU  KaK  OCO3HAHUSA
COBEPIIAEMbIX JCUCTBHIA M MBICIIUTEIBHBIX TPOIECCOB, UX PE3yJbTATOB, BIAJACTh
criocobaMu CaMOIIPOBEPKH, CAMOKOHTPOJIA TMpoIlecca U pe3yibTara perIeHHS
MaTeMaTHYEeCKOM 3a7a4u;

NPEIBHUICTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPU PEIICHUH 3aauH,
BHOCHUTBH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAaHHBIX,
HaNJCHHBIX OIMTUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIH U YCIOBHAM, OOBSICHITH MPUIHNHBI
JTOCTIKEHUST WM HEJIOCTYKCHHS PE3yJIbTaTOB JNEATCILHOCTH, HAXOAUTh OIIHNOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITeJIbHOCTD:

IOHMMATh M HCIIOJIh30BaTh MPEHUMYIECTBA KOMAHIHONH M HWHJIWBHIYaJTbHOU
paboThl MpU pEIICHWH Y4YeOHBIX 3aJad4, NPHHHMATh IeJIb COBMECTHOM
NEeSTENbHOCTH, TUIAHUPOBATH OPraHU3aIMI0 COBMECTHOM pPabOThI, pachpenemsiTh
BUJIBI pabOT, TOTOBAPUBATHCS, 0OCYKIaTh MPOIIECC U Pe3yIbTaT paboThl, 00001IaThH
MHEHUS HECKOJIbKUX JIIO/IEH;

y4acTBOBaTh B IPYNIOBHIX (opMax paboThl (0O0CYXIeHHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMbD» U UHBIE), BHIMOJIHATH CBOIO YaCTh PaObOTHI U KOOPJIUHUPOBATH
CBOM JICUCTBHUSI C IPYTMMHU WICHAMH KOMaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIaJia
B OOmMi TPOAYKT 1O KPUTEpHUsM, CHOPMYIHUPOBAHHBIM  YYaCTHUKAMHU
B3aMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATHI

K konmy oOyuenmss B 10 kJacce oOydYarOIIMICSA IOJYYUT CIICAYIOIIHE
MpeAMETHBIE PE3yIbTaThl MO0 OTIACIBHBIM TeMaM pabouel mporpaMMmbl y4eOHOTO
Kypca «Anredpa 1 Hauajga MaTEMaTHYECKOTO aHAJIU3a»:

Yucia v BBIYMCICHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBFHOE YHCIIO, OCCKOHEYHAs
nepuoAndecKkas JApoOb, MPOLEHThl, HPPAUUOHATBHOE YHUCJIO, MHOXKECTBA
palMOHANTBHBIX U JEUCTBUTEIBHBIX YUCEN, MOYJb JCHCTBUTEIBHOTO YUCTIA;

NPUMEHSATh JPOOM W TPOLEHTH [JId pPEIICHUS NPUKIAJAHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOM KU3HU,

MIPUMEHATH MPUOIMKEHHBIE BEIYMCIICHUS, TTPaBUIa OKPYIJICHUS, PUKUJIKY U
OIIEHKY pe3yjbTaTa BEIYUCICHUH;



CBOOOJHO ONEpUPOBATH TMOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASILYI0 (POPMY 3aIIUCU IEUCTBUTEIbHBIX YHUCEN ISl PEIICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: APUPMETHUECKUII KOPEHb HATypalbHOU
CTEIEHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIIMOHATIBHBIM IMOKa3aTeJIeM;

CBOOOJHO OMNEpPUPOBATH MOHATUSAMM: JIOrapu(d™ uwKcia, AECITHUYHBIE H
HaTypajbHbIE JTOTapu(MBbI;

CBOOOJHO OMNEPUPOBATH MOHATUSIMH: CHHYC, KOCMHYC, TaHT€HC, KOTaHT€HC
YHUCJIOBOTO apryMEHTA;

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, apKKOCHHYC W apKTaHI€HC YHCIOBOTO
apryMeHTa.

YpaBHeHUsI M1 HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHS U YPAaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3IMYHBIE METOJbl PpEUICHUs paIlMOHANBHBIX U JIPOOHO-
palMOHANBHBIX yPAaBHEHMM, IPUMEHSITh METOJ HWHTEPBAJIIOB I PELICHUS
HEPaBEHCTB;

CBOOOJTHO OINEpPUPOBATH MOHSATUSMH: MHOTOUYJIEH OT OJHOW MEepEMEHHO,
MHOTOWIEH C HEeIbIMUA KO PUITMEHTaMHU, KOPHU MHOTOUJICHA, IPUMEHSATD JIeJICHUE
MHOIO4JIEHa Ha MHOIOWIEH C OCTaTKOM, TeopeMy be3dy um Teopemy Buera s
peLIeHus 3aay;

CBOOOJTHO OMNEpUPOBATHh TOHATUSIMH: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTeNb MaTpulbl 2 X 2 W €ro TIEeOMETPUYECKUN CMBICT,
UCIIOJIB30BAaTh CBOMCTBA OMNpenenuTenss 2 X 2 g BBIYMCICHUS €ro 3Ha4eHus,
IPUMEHATh ONPEACIUTENN JUId PELIEHUS CHUCTEMBl JIMHEWHBIX YpPAaBHECHUHU,
MOJEIIMPOBATh PEATbHbIE CUTYallMU C IMIOMOIBI0 CUCTEMBI JIMHEMHBIX YPABHECHUH,
UCCIIEIOBAaTh ITIOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpULl U OIPEIEIIUTENEH,
MHTEPIIPETUPOBATH ITOJy4YECHHBIM PE3yJIbTAT;

UCIIONIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU IS TpeoOpa3oBaHUs
BBIPAKCHUU;

BBITIOJIHATH NIPEOOPA30BAHMS UNCIOBBIX BBIPAKEHUH, COAEpKAILUX CTETIEHU C
palMOHAIBHBIM [T0OKA3aTEIEM;

UCIIOJIb30BATh CBOWCTBA norapudmoB JUISL npeoOpa3oBaHus
Jorapu()MUUYECKUX BBIPAKEHUI;

CBOOOIHO OMNEpHPOBaTh MOHATUSAMU: HppPAIMOHAIbHBIC, MOKAa3aTENbHbIE U
JorapuMUUECKUE ypaBHEHUS, HAXOAUTh UX PELICHHUS C TIOMOIIBIO PABHOCUIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIBI I IPeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKECHHUIA;

CBOOOJHO ONEPUPOBATH MOHSITUEM: TPUTOHOMETPUYECKOE YpPaBHEHHE,
OPUMEHATH HEoOXoAumble (GOpPMYNbl  JUIsi  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHEHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallUd Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUS, YypaBHEHMs, HEPABEHCTBA [0 YCJIOBHMIO 3aJadyM, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIOIb30BAHUEM alllapaTa ajreopsbl.

DYyHKIUHA U TPAPUKU:

CBOOO/IHO OTEPUPOBATH MOHATUSAMU: (QPYHKIHS, CTIOCOOBI 3aaHus (PYHKIINH,
B3aMMHO oOOpaTHble (DYHKIMH, KOMMO3UIMUS (QyHKUUH, rpaduk QyHKIUH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus rpaduKkoB QyHKIINH;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOYXKECTBO
3HaYeHUH PyHKINU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJIHO OIEPUPOBATH TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMbI (YHKIIUH, HauOoyblliee W HaWMEHbIIee 3HA4YeHHWE (YHKIUHA Ha
IPOMEXKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: CTeNIEHHAsT (QYHKIMS C HATYpaJIbHBIM U
[EJBIM TOKa3aTesneM, TpaduK CTENeHHONW (YHKIMU C HATYpPaJbHBIM M IEJIBIM
nokasaresieM, rpauk KOpHS N-Od CTENeHU Kak (YHKUUU OOpaTHOW CTENEeHH C
HaTypaJIbHBIM IOKa3aTeJIeM;

ONEepUpOBATh TOHATHAMU: JUHEHHAs, KBaJpaThyHash U JPOOHO-IMHEHHAs
(GYHKIIUH, BBITIOTHATD AJIEMEHTAPHOE MCCIIEIOBAHNE U TTOCTPOCHUE X IPaPUKOB;

CBOOOJTHO ONEPHUPOBATH MOHATHAMU: TIOKa3aTellbHAs W JorapupmMuueckas
GbyHKIMM, WX CBOWCTBAa W TrpadHKH, HMCIOIL30BaTh UX TpadUKH JIs pElIeHUS
YPaBHEHHM;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMH: TPUTOHOMETPHUYECKAS OKPYKHOCTD,
oIpesiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apTyMEHTa;

UCTOJb30BaTh Tpaduku (QYHKIUM A8 HCCIEAOBAaHUS IMPOLIECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peasbHOM
’KU3HU, BBIpAKaTh (OpMyJIaMU 3aBUCHUMOCTH MEX/y BETUYNHAMU;

Hauana maTeMaTH4ecKOro aHaJu3a:

CcBOOO/IHO OMEepUPOBATHh MOHATUSAMU: apudMeTHdecKkass U TeoMeTpHUYecKas
nmporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPUUYECKAsI MPOTPECCHS], IMHEUHBIN U
HKCMOHEHUIUAIBHBIN POCT, (POPMYJIa CI0KHBIX MTPOLIEHTOB, UMETH MIPEICTABICHHUE O
KOHCTAHTE;

MCIIONb30BaTh NPOTPECCHUM ISl PELIEHUS pPEaNbHBbIX 3a7ad MPHUKIaJIHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATUAMMU: TIOCIEIOBATENBHOCTb, CIIOCOOBI 3a1aHHS
IIOCJIEA0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBHOCTH,
IIOHUMATh OCHOBBI 3apOXIECHUS MATEMATHYECKOTO AaHalIu3a KakKk aHaJlIn3a
OECKOHEUYHO MaJbIX;

CBOOOJTHO ONEPUPOBATH NOHITUSIMU: HEMPEPBIBHBIE (DYHKIIMH, TOUKHU pa3pbIBa
rpaduka GyHKIMH, aCUMITOTHI rpaduka QPyHKIINH;

CBOOOJTHO ONEPUPOBATH TOHATHEM: (PYHKIMS, HEMpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHus 3a/1ay;

CBOOOJHO OIEpPUPOBaTh TMOHATUSAMU: TiepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBbI, MPOU3BEACHMS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIM, 3HATH IPOU3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3NYECKHM CMBICH MPOU3BOJAHON IS
peuieHus 3aaad.

MHo:xecTBa U JIOTMKa:

CBOOOJTHO  OMNEpUPOBaTh  IMOHATUAMH: MHOXXECTBO,  OMNEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnmapart JJis OMUCAHUsI PEaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHSATUSMHU: OIpEACIICHUe, TEOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOI0 O0BEKTA, J0KA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHUS 1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kiacce oOy4arouiuiicss MOJYYUT CIETYIOIINE
NpEeIMETHBIE Pe3yJbTaThl 1O OTAEIHHBIM TeMaM paloueill MporpamMMbl y4eOHOTO
Kypca «Anredpa 1 Hadaja MaTEMaTUYECKOTO aHAIIU3a:

Yucia 1 BHIYMCJICHUSA:

CBOOOJTHO OTIEPUPOBATH MOHSATUAMHU: HATYPAITBLHOE U II€JI0€ YMCII0, MHOKECTBA
HATYpPAJIbHBIX M LIEJIBIX YHCEJI, UCIIOJIb30BATh NMPU3HAKU JIEIMMOCTU LEIbIX YUCEN,
HOJl u HOK HarypanbHbIX 4HMcCen I PEelIeHUs 3aaad, MNPUMEHSTh aJIrOPUTM
EBxnupna;

CcBOOOJIHO OMNEpUpOBaTh MOHITHEM OCTaTka [0 MOAYJIO, 3aliChIBaTh
HaTypaJbHbIE YMCIA B Pa3JINYHBIX MO3ULUOHHBIX CHCTEMAaxX CUHCIICHUS;

CBOOO/IHO ONEpPUPOBATH MOHATHSMH: KOMIUIEKCHOE YHCIO M MHOKECTBO
KOMIIJIEKCHBIX YHCEN, MPEACTABISTh KOMIUIEKCHBIE YUCIIA B anreOpandeckoil u
TPUTOHOMETPUYECKOH (opMe, BHIOIHATH apupMETHUYECKHE ONEpalud ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO OMEPHUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIE W
norapu@MuYecKre HEPaBEHCTBA, HAXOJIWUTh UX PEHICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYILIECTBIISITh OTOOp KOpPHEH TMpU PEIICHUU TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OINEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSTh  HEOOXOAUMble  (QOPMYJBI  JJIsI  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIBHBIX, TTOKA3ATEIbHBIX U
JnorapuMUYECKUX YPaBHEHUIN U HEPABEHCTB,;

pelarthb palMOHAIBHEIE, HMppallOHAIbHEIE, MMoKa3aTeJIbHbIC,
gorapumMuyeckre W  TPUTOHOMETPUYECKHUE YpaBHEHHUS] U  HEPaBEHCTBA,
cojepKalye MOy U apaMeTphl;

PUMEHATH rpadUuecKrue METOIbI JIJIsl PEIICHHUS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIMPOBATh pealibHbIe CHUTyalldud Ha S3bIKE alreOphl, COCTABIATH
BBIDAXKCHMS, YpPaBHEHUsI, HEPABEHCTBA W MX CHCTEMBI IO YCJIOBHIO 3aJayH,
UCCJIEIOBAaTh IIOCTPOCHHBIE MOJIENIM C KCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUCHHBIN PE3yIbTaT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMIO3UIIMKA (YHKIIUNA C TIOMOIIBIO 3JIEMEHTApHOTO
UCCJICOBAHUS U CBOMCTB KOMIIO3UIIUH JIBYX (DYHKITHIA;

CTPOUTH TEOMETPHIECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB Ha KOOPAUHATHON
INIOCKOCTH,

CBOOOJIHO  OINEpPUPOBATh TOHATUAMH: TpadUKA TPUTOHOMETPHUUECCKUX
dyHKIM;

IPUMEHATh (QYHKIHUHM I MOJCIHMPOBAHUS M HCCICIOBAHUS pPEATbHBIX
MPOLIECCOB.

Hauaja MmaTemMmaTH4ecKOro aHaJim3a:

WCITOJIH30BaTh MPOU3BOJIHYIO JIJI UCCIE0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U SKCTPEMYMBI;

HAXOJINTh HanOOJIbIIICE ¥ HAMMEHBIIIEe 3HAYCHUS (PYHKIIMM HEMPEPHIBHOW Ha
OTpPE3KE;

MCMOJIb30BaTh IPOM3BOJHYIO JUISI HAXOXKJICHUS HAWIY4IIero PEIICHHS B
MPUKJIATHBIX, B TOM YUCJIE€ COIMAIbBHO-IPKOHOMUYECKUX, 3aJ1a4ax, JJIs ONPEACICHUS
CKOPOCTH M YCKOPEHHUSI ITPoIiecca, 3aJaHHOr0 (hOpMYJION WTH TpapruKOM;



CBOOOJHO OMNEpUpPOBaTh MOHATUAMM: MEpPBOOOpaA3HAs, ONpPENEIEHHBIH
MHTErpaj, HaXOAUTh IMEpBOOOpA3HbIE AIEMEHTAPHBIX (PYHKIUI M BBIYHUCIATH
uHTerpai no popmyne Hetorona-Jleitouuna;

HaXOJUTh TUIOLIAJH IIOCKUX (QUTYP U OOBEMBI TEJ C TOMOLIBIO HHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHYECKOM MOJEIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YpaBHEHUN;

pemaTe NpUKIaJHBIE 3a1a4d, B TOM YHUCJIE COUHAIBHO-YKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KVIACC

KoaunyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
MHOK€eCTBO AENCTBUTEIBHBIX YHACEIL.
1 MHuorowiensl. PanimoHanbHble ypaBHEHUS 24 1 bubnuorexa MOIII
1 HepaBeHCTBAa. CUCTEMBI IMHEHHBIX https://uchebnik.mos.ru/catalogue
YpaBHEHUU
9 Oyukuun u rpadpuku. CreneHHas 12 1 bubnunorexa MOII
(GYHKIUS C 1EeNbIM [TOKa3aTeleM https://uchebnik.mos.ru/catalogue
3 ApudmeTnueckuil KOpeHb N-0i CTENEHHU. 15 1 bubnunorexa MOII
HppannoHnaiibHble ypaBHEHUS https://uchebnik.mos.ru/catalogue
4 [TokazaTenpHast GyHKIIHS. 10 1 bubnurorexa MOII
[TokazarenbHbIE ypaBHEHUS https://uchebnik.mos.ru/catalogue
5 Jlorapudmudeckas GyHKIIHS. 18 1 bubnuorexa MOII
Jlorapudmudeckue ypaBHCHUS https://uchebnik.mos.ru/catalogue
6 TpuroHomeTpudyeckure BoIpaKEHUS U 99 1 bubnuorexa MOII
yYpaBHEHUS https://uchebnik.mos.ru/catalogue
7 [TocnenoBaTeabHOCTH U IPOTPECCHH 10 1 bubmmorexa MSIH
https://uchebnik.mos.ru/catalogue
8 HenpepriBubie ¢pynkiuu. [IponsBoanas 20 1 ﬁg{iﬁjﬁgﬁ;ﬁfﬁg wcatalogue
9 IToBTOpeHue, o6o01IeHNE, 5 5 bubnuorexa MOIII
cucTeMaTu3alys 3HaHuH https://uchebnik.mos.ru/catalogue
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOTPAMME



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue

11 KUIACC

KoaudecTBO 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (POBbIE)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoTsbI padoThI
1 Wccnenoanue GpyHKINN ¢ TOMOIIbIO 99 1 bubnunorexa MOIII
MPOU3BOJHOMN https://uchebnik.mos.ru/catalogue
bubanorexa MOIII
2 I1 12 1
epBO0DpasHas u HHTErpa https://uchebnik.mos.ru/catalogue
I'padyixkn TpUrOHOMETPUUECKUX
3 (pr(I)i ui '11:) HFOHOMeI; UYeCcKHe 14 1 bubamorexa MO
YHKLUH. 2P p https://uchebnik.mos.ru/catalogue
HEpPaBEHCTBA
4 HppaumnonanbHble, TOKa3aTeIbHbBIE U 24 1 bubnunorexa MOII
norapuMuvecKue HepaBeHCTBA https://uchebnik.mos.ru/catalogue
5 Komirekcublie uncia 10 1 bubmotexa MSHI
https://uchebnik.mos.ru/catalogue
6 HarypanbHbie 1 11ei1ble ynciia 10 1 bubmnorexa MILI
yp H https://uchebnik.mos.ru/catalogue
Cucremsl pariioOHAIbHBIX,
7 UPPALMOHAILHBIX [TOKA3aTENLHBIX U 12 1 bubmnorexa MILI
ppatt N https://uchebnik.mos.ru/catalogue
JOTapu(PMUIECKUX YPAaBHCHUM
8 3agaun ¢ mapaMeTpaMu 16 1 bubmnorexa MILI
a P p https://uchebnik.mos.ru/catalogue
[ToBTOpEeHUE, 060OIIEHNE, bubnunorexa MOII
9 N 16 2 .
cucTeMaTu3alys 3HaHuH https://uchebnik.mos.ru/catalogue
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
ITPOI'PAMME



https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue
https://uchebnik.mos.ru/catalogue

IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/m Tema ypoka Bcero Konrpoaeneie  Ipakrireckue u3yuyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI pecypest
1 MHOk€eCTBO, Onepauy Hajl 1
MHOKECTBAMU M UX CBOMCTBA
2 Juarpammsl Ditiepa-Benna 1
[IpuMeHeHne TeopeTHKo-
3 MHOYXECTBEHHOTO arlrapara JJis perieHus 1
3aJa4
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
4 JECATUYHBIC IPOOH, TPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOUUECKHE TpoOHr
Panmonansubie ynciaa. OOBIKHOBEHHBIE U
5 JECATUYHBIC IPOOH, MTPOIICHTHI, 1
OCCKOHEYHBIC MTEPUOUUECKHE TpoOH
6 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a/1a4
7 [Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKIAAHBIX 3a/1a4
8 JlelicTBuTenbHBIC Yyncia. PanimoHanbHbIe 1 1
WppalMOHabHBIE YHCIIa
ApudmeTrueckre omneparuu c
9 NEeHCTBUTEILHBEIMHI YHCIIAMHU 1

I[I/Ial"HOCTI/ILIeCKaH pa60Ta




10

Monynbs AeCTBUTEIBHOTO YACIIA U €TI0
CBOMCTBA

11

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPaBHIIa
OKPYIJICHHS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIICHU

12

OcCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JPOOHO-pallMOHATIBHBIX YPaBHEHUHN U
HEPaBEHCTB

13

OcCHOBHBIE MCTOABI PCIICHUSA HCJIbIX U
JPOOHO-pallMOHANIBHBIX YPAaBHEHUHN U
HEPABEHCTB

14

OcHOBHBIE MCTOABI PECIICHUSA TCIIbIX U
JPOOHO-pallMOHATIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

15

MHOro4IeHbl OT OAHON NEPEMEHHOM.
JleneHne MHOTOUYJIEHA HA MHOTOUJICH C
octaTtkoM. Teopema besy

16

MHOTO4IEHBI C IETBIMH
koappurmentamu. Teopema Buera

17

Pemenue cucteM TMHEHHBIX YpaBHEHUI

18

Pemenne cucreM JIMHEHMHBIX ypaBHeHI/Iﬁ

19

Martpuiia CUCTeMbl TUHEHHBIX YPaBHEHUI.
Onpenenurenb MaTPUILI 2X2, €T0
T€OMETPHUYCCKHUI CMBICI U CBOMCTBA;
BBIYHCJICHHE €TI0 3HAUCHUS

20

Omnpenenurens MaTpulpl 2x2, €ro
TE€OMETPUYECKUN CMBICIT U CBOWCTBA;
BBIYMCIIEHUE €T0 3HAYEHUS




21

[IpuMeHeHue onpenenuTens i peleHus
CUCTEMBI JIMHEWHBIX YPAaBHEHUU

22

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHHUU

23

Pemrenne npukiagHeIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JIMHEWHBIX YPAaBHEHHUI

24

KonTponbhas pabora: "PanmnonanbHbie
ypaBHEHHMsI U HepaBeHCTBA. CHcTeMBI
JIMHENHBIX ypaBHEHUN"

25

OyHKIUS, CTIOcOObI 3a1aHus (PyHKITHH.
B3aumHo obpaTHbIe QYHKINH.
Komnoszunus ¢pyHkuit

26

I'paduk pynkunu. dnemeHTapHbIE
npeoOpa3zoBanus rpapuKoB HyHKIIHMA

27

OO6nacTp ornpeneeHus: 1 MHOKECTBO
3HaueHni ¢pyHkuuu. Hymu GyHkimm.
[TpomexxyTKH 3HAK MOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepuoanueckue Gpynkiuu. [IpomexxyTku
MOHOTOHHOCTHU (PYHKIIHH

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIHH.
HauOonpliee u HauMeHblIee 3HAUCHHE
(YHKLIMHU Ha IPOMEXYTKE

30

Jluneiinas, KBagpaTuyHas U ApOOHO-
TuHEeHas QYHKINH

31

DJeMeHTapHOe UCCIeI0BaHuEe U
MOCTpOeHHE IpauKOB ITUX (QYHKIHUN




DeMeHTapHOE UCCIIeIOBAaHUE U

32 .
MOCTpOeHHE IPpauKOB ITUX (HYHKIIUN

33 Crenens ¢ 1enbIM MoKa3areneM. bunom
HeroTona

34 Crenens ¢ 1enbpIM Moka3areneM. bunom
HeroTona
CrenenHas QyHKIIMS C HaTypalbHBIM U

35 LeabpIM nokazareneM. E€ cBoiicTBa u
rpaduk

36 KonTponbhas pabora: "Crenennas
¢byukus. E€ cBoiictBa u rpaduk”

37 ApudpmeTnueckuil KOpeHb HaTypaaIbHOU
CTEIIEHU U €r0 CBOMCTBA

38 Apudmerndeckuii KOpeHb HATypaIbHOU
CTETICHH U €r0 CBOMCTBA

39 [IpeobGpazoBanHms YHCIOBBIX BRIPAKEHUH,
COJIEpIKaIIMX CTEIICHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
COJIEpIKAIIMX CTEIICHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BbIPAKEHUH,
COJIEpIKAIMX CTEIIEHU U KOPHU
Wppaunonansueie ypaBHeHMs. OCHOBHbBIE

42 METO/Ibl PELICHHS] UPPALUOHAIBHBIX
ypaBHEHUU
Wppannonanssbie ypaBHeHHs. OCHOBHbBIE

43 METO/1bl PELICHHS] HPPALUOHAIBHBIX

YPaBHEHUHU




Wppannonanbuble ypaBHeHUs.. OCHOBHbIE

44 METO/bI PEUICHUS UPPALIMOHATIBHBIX
ypaBHEHUU

45 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HUPpAIMOHAIBHBIX YPAaBHEHUM

46 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHAIBHBIX YPABHEHUM

47 PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HPpAIMOHAIBHBIX YPABHEHUM

48 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
HWPpAIMOHAIBHBIX YPAaBHEHUM
CaoiicTBa u rpaduK KOpHs N-Oi CTENEeHU

49 Kak (yHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM [TOKa3aTelIeM
CaoiicTBa u rpauK KOPHS N-0¥ CTETICHU

50 Kak (PyHKIIMH OOpaTHOU CTETICHH C
HaTypaJIbHBIM [TOKa3aTelIeM
Kontponbnas padota: "CBoiicTBa 1

51 rpaduK KOpHS N-Ol CTEIICHH.
HppaunonaibHbie ypaBHEeHHS"

52 CreneHb C pallMOHAJIbHBIM I1OKAa3aTEIEM U
e€ CBOICTBa

53 CreneHb C pallMOHAJIBHBIM IOKa3aTeIeM U
e€ CBOICTBa

54 CreneHb C pallMOHAJIBHBIM MOKa3aTeIeM U
e€ CBOMCTBA

55 IToka3zarenbHas QyHKIMS, €€ CBOICTBA U

rpaduk




Hcnonp3oBanue rpaduxa QyHKINH 115

56 . 1
pelICHHs YPaBHEHUIA

57 Hcnonb3oBanue rpainKa byHKIMN 715 1
pelIeHNs YpaBHCHUN
[TokazaTenbHbie ypaBHEeHUs. OCHOBHbBIE

58 METO/Ibl PEIICHHUS TIOKa3aTeIbHBIX 1
YpaBHEHUU
[TokazaTenpHbie ypaBHEeHUs. OCHOBHBIE

59 METOIBl PEIICHHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU
[TokazarenbHble ypaBHEeHUsI. OCHOBHEIE

60 METOIBl PEIICHUS TIOKa3aTeTbHBIX 1
YpaBHEHUU

61 Kontponbnas padota: "[lokazaTenpHas 1
¢bynkums. [lokazarensHble ypaBHEHUS"

62 Jlorapudwm uncna. CoiicTBa Jorapupma 1

63 Jlorapudwm uncna. CoiicTBa Jorapupma 1

64 Jlorapudwm uncna. CBoiicTBa Jorapupma 1

65 JlecsaTHYHBIC W HATYpaJIbHBIC JOTapU(MBI 1

66 JlecsaTHYHBIC W HATYpaJIbHBIC JJOTApU(MBI 1

67 [Ipeo6pa3zoBaHue BhIpaskeHUH, 1
coJiep>Kalux jJorapudmol

68 [Ipeo6pa3zoBaHue BhIpaskeHUH, 1
coJiep>Kalux jJorapudmol
[IpeoOpa3zoBaHue BhIpaKEHUH,

69 COJIepKALINX JIOTapH(PMBI 1

PyOexxHast KOHTpoJIbHast paboTa




Jlorapudmuueckast pyHKIus, €€ CBOWCTBA

70
U rpaduK

71 Jlorapudmuueckast pyHKIus, €€ CBOWCTBA
U Tpadux

79 Hcnonb3oBanue rpaduka GyHKINAN 15
peuieHust ypaBHEHUI

73 Ucnons3zoBanne rpaduka QyHKIUN IS
peuieHust ypaBHEHU N
Jlorapudmuueckre ypaBHEHHUS.

74 OcHOBHBIE METO/IbI PEIIECHUS
JOTapu(PMUUYECKUX ypaBHEHUIN
Jlorapudmmuueckre ypaBHEHHUS.

75 OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMUUECKUX ypaBHEHUH
Jlorapugmuueckue ypaBHEHHUsL.

76 OCHOBHBIE METOJIbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TEPEXO/IbI B PEILIEHUN
Jorapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE NTEPEXO/IBI B PELICHUN
Jorapu(pMUUECKUX ypaBHEHUN
KonrponbHas pabora:

79 "Jlorapudmuueckas QyHKIHUS.
Jlorapudmmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC
YHCIOBOTO apryMeHTa

81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT€HC

YHUCJIOBOI'0 aprymeHTa




ApKcuHYC, apKKOCUHYC U apKTaHI'€HC

82 YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,

84 oTpeJieNieHe TPUTOHOMETPHUYECKHIX
(yHKIUI YHUCIOBOrO apryMeHTa
Tpuronomerpudeckast OKpy>KHOCTB,

85 orpesieNieHue TPUTOHOMETPUICCKHIX
(yHKIIUI 4KUCIOBOrO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUIECKIE
(hopMyIIbI

87 OCHOBHBIE TPUTOHOMETPUIECKUE
hopmyITb

88 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyITb

89 OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyITbr

90 [IpeobpazoBanue TPUTOHOMETPUUECKUX
BBIPAKCHUH

o1 [IpeobpazoBaHue TPUTOHOMETPUUECKUX
BBIPAKCHUHN

92 [IpeobpazoBanue TPUTOHOMETPUUECKUX
BBIpAKCHUHN

93 IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIpAXKCHUIN

94 Perienne TpUroHOMETPHUUECKUX

YPaBHEHUHU




Peurenne TpuroHOMETpU4ECKUX

95 .
ypaBHEHHIA

9% Pemenue TpuroHoMeTpuveCcKux
ypaBHEHUU

97 Pemenue TpuroHoMeTprudecKux
ypaBHEHUU

08 Pemenue TpuroHoMeTpruiecKux
YpaBHEHUU

99 Pemenue TpuroHoMeTpudecKux
YpaBHEHUU

100 Pemenue TpuroHoMeTprUUECKHX
YpaBHEHUU
KonTponbHas pabora:

101 "TpUroHOMETPHUYECKUE BHIPAKCHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS

102 OCJIEq0BaTEIbHOCTEN. MeTo
MaTeMaTUYEeCKON MHIYKIIUU
MOHOTOHHBIE ¥ OTPAHUYCHHBIC

103 rocienoBareabHOCTH. McTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmernueckas Iporpeccus

105 I'eomeTpuueckas mporpeccus

106 beckoHeuHo yObIBaroIasi reoMeTpuYecKast
mporpeccust

107 Cymma 6eckoHeYHO yObIBaroIIei

FCOMeTqueCKOﬁ nporpeccuu




JIMHENHBIN U SKCIIOHEHIMAJIbHBIA POCT.

108
Hucno e. PopmyJia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN U SKCIIOHEHIMAIIbHBIA POCT.
Hucno e. DopmyJia CI0KHBIX POLIEHTOB
Hcnons3oBanue nporpeccuu s

110 peuIeHus peasIbHbIX 3a]1a4 MPUKIAJHOTO
Xapakrepa

111 Kontposnbnas padora:
"[TocnenoBatenbHOCTH U TIporpeccun’”

112 HenpepriBHble GyHKIIUU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpauKoB
byHKIHIT

114 CpoiicTBa (hyHKIUI HETPEPHIBHBIX Ha
OTpE3Ke

115 CpoiicTBa (hyHKIIMI HEMPEPHIBHBIX HA
OTpE3Ke

116 MeTton MHTEpBaJOB JUlsl PEIICHUS
HEPABCHCTB

117 MeTton MHTEpBaJOB JUlsl pEIICHUS
HEPABCHCTB

118 MeTton MHTEpBasOB JUlsl pELICHUs
HEPABEHCTB

119 [IpumeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IpumeHeHre CBOMCTB HENPEPBIBHBIX
(GYHKUMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpas Mpou3BOIHbIE PYHKLIUU




122 OnpeneﬂeHHft, T€OMETPHYECKUN CMBICTT 1
MIPOU3BOTHOM
123 OnpeﬂeneHHf, (U3HYECKUI CMBICIT 1
MIPOU3BOTHOM
124 VYpaBHEeHME KacaTeabHON K rpaduky 1
byHKIIIN
125 VYpaBHeHHE KacaTeabHON K rpaduky 1
byHKIIIN
126 [Ipou3BoHBIE AIIEMEHTAPHBIX (QYHKIIHI
127 [Ipou3BoiHbIE 27IEMEHTAPHBIX (PYHKIHN 1
128 [Tpon3BoiHAS CYMMBI, IIPOM3BECHHS, 1
YaCTHOTO ¥ KOMITO3HIIHA (QYHKITUH
129 [Tpon3BoiHAs CYMMBI, IIPOW3BECHHS, 1
YaCTHOTO U KOMIO3ULIUU (YyHKIUN
130 [IpousBoHast CyMMBI, TPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (QYyHKIUN
131 Kontponbnas padota: "[IponsBonnas” 1 1
132 [ToBTOpeHue, o6o0IIEHNE, 1
cucTemMaTu3anus 3HaHui: "YpaBuenus"
133 [ToBTOpeHue, o6o0IIEHNE, 1
cucreMaru3anus 3HaHui: "OyHkumun"
134 Hroropas KoHTpoOJIbHAs paboTa 1 1
135 Hroropas KoHTpoOJIbHAs paboTa
136 [ToBTOpEHwUe, o6o6meHI:Ie, 1
cUCTeMaTH3aIls 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KUIACC

n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

Jara
H3yYeHusl

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
HcCIe0BaHUI0 (DYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
Hccae0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
Hccaea0BaHuI0 (GYHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
Hccaea0BaHuI0 (GYHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ 9KCTPEMYMBbI

HaxoxnaeHnue HanOOJIBIIEr0 U

HANMMCHBIICTO 3HAYCHU HerepBIBHOﬁ

(GYHKIMU Ha OTpe3Ke




Haxoxnenne HanOoJIbIIErO U
HAaWMEHBIIIETO 3HAUCHUS HEMPEPHIBHON
(GYyHKINU Ha OTpe3Ke

Haxosxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHHUS HeTIPEPHIBHOM
(GYHKIHU Ha OTpE3Ke.

BxonHas koHTposbHast paboTa

10

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUSI HETTPEPHIBHOU
(yHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIErO U
HaWMEHBIIIETO 3HAYEHUS HEeMTPEPHIBHON
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIICTO 3HAYCHUS HEPEPBIBHON
(hyHKIIMM Ha OTpe3Ke

13

[IpumeneHnre mpou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYYILIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

14

[Ipumenenue mpou3BOIHOM JIst
HaxO0JKJICHUS HAMUTYYILIETO PEIICHUS B
MPUKIIATHBIX 3a/1a9ax

15

[TpumeHeHre NPON3BOAHON IS
OIIpEIeTICHUS] CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOTO (POPMYJIIOH Wi
rpaduKoM

16

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUS CKOPOCTU U YCKOPEHUS




mpolecca, 3alaHHOT0 (GOpMyJIOH Win
rpaduKoM

17 Kommozunus ¢pyHKIui

18 Kommozunus ¢pyHKIui

19 Kommozunus ¢pyHKIui

20 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW MIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW MIOCKOCTH

29 Kontponbnas padota: "MccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOTHON"

23 [IepBooOpa3Hasi, OCHOBHOE CBOIMCTBO
epBOOOPa3HBIX
[TepBooOpazHbie 31eMEeHTapHbIX

24 ¢dbynkumii. [IpaBriia HaxoKIEHUS
MepBOOOPA3HBIX
[TepBoOoOpazHbIe N1eMEHTapHBIX

25 ¢dbynkumii. [IpaBuia HaxoXaeHUS
MepBOOOPA3HBIX

26 HuTterpan. ['eomerpuyeckuii cCMbICIT
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Hrrotona-JleitOnuna

)8 Brruncnenue onpenenéHHOro HHTerpaia
o ¢popmyne Hrrotona-JleitOnurna

29 [IpumeneHne uHTETpana s

HaXO0XACHUS TJIOMaIeH TIIOCKUX QUTYp




[IpuMeHenue unTerpana s

30 HAXOXJICHUS 00BEMOB T€OMETPHUYECKHIX
Tel

31 [Tpumeps! pemenuii quddepeHInaIbHBIX
ypaBHEHUU

32 [Tpumeps! pemenuii quddepeHnnaIbHBIX
YpaBHEHUU
MaremaTrnueckoe MOACIMPOBAHNE

33 PEATBHBIX MPOIIECCOB C MIOMOIIBIO
g depeHInanbHbIX YpaBHEHUH

34 Kontponbnas padota: "[lepsoobpasznas u
nHTerpan”

35 Tpuronomerpuieckne GyHKINHU, UX
CBOMCTBA U rpapuKu

36 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpapuKu

37 Tpuronomerpuveckue GyHKINHU, UX
CBOWCTBA ¥ IpaduKu

38 Tpuronomerpuveckue GyHKIUHU, UX
CBOWCTBA ¥ IpaduKu

39 Tpuronomerpuieckue GyHKIUHU, UX
CBOWCTBA ¥ IrpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YpaBHEHUI C TIOMOILIBIO
TPUTOHOMETPUUYECKON OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUECKUX

41 YPaBHEHHUH C TIOMOILBIO

Tle"OHOMGTpH‘-ICCKOfI OKPYKHOCTHU




OT60p KOpHEH TPUTOHOMETPUIECCKHIX

42 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT060p KOpHEH TPUTOHOMETPUICCKHIX

43 YPaBHEHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

44 Perrenne TpUroHOMETPHUYECKUX
HEPaBEHCTB

45 Perrenne TpUroHOMETPHUYECKUX
HEPaBEHCTB

46 Perienne TpUroHOMETPHUYECKUX
HEPaBEHCTB

47 Perrenne TpUroHOMETPHUYECKUX
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUIECCKUX (YHKITAMN.
Tpuronomerpuyeckre HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

59 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pEIIEHUS

J'IOFapI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUSA

>4 Jorapu(MUIECKIX HEPABCHCTB
55 OCHOBHBIC METOJIBI PEIICHUS
Jorapru(pMUIECKIX HEPABCHCTB
56 OCHOBHBIC METOJIBI PEIICHUS
Jorapu(pMUICCKIX HEPABCHCTB
57 OCHOBHBIC METOJIBI PEIICHUS
HPpaIMOHAILHBIX HEPABCHCTB
58 OCHOBHBIC METOJIBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB
59 OCHOBHBIC METOIBI PEIICHUS
HPPaIMOHAILHBIX HEPABCHCTB
50 OCHOBHBIC METOIBI PEIICHUS
MppaIroOHALHBIX HEPABEHCTB
61 I'padrueckre METOIBI PEICHHS
WppaIMOHAEHBIX YPABHEHHH
62 I'padrueckue METOIBI peICHHS
UppaIMOHALHBIX YPABHEHHI
63 I'padrueckre MEeTOIBI PEICHHS
MOKa3aTeIbHBIX YPaBHCHHI
64 I'padrueckre METOIBI PEeLICHHS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'padrueckre METOIbI PEeLICHHS
norapu(MUYECKUX ypaBHEHHI
66 I'padmyeckue MeToap! pemieHus
Jorapu(pMUIECKUX HEPABEHCTB
67 I'padmyeckue MeToap! penieHus

J'IOl"apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




PyGexxnas koHTposbHAS paboTa

68

I'padmyeckue MeToap! pemieHus
MOKa3aTeIbHBIX U JIOTapu(PMHISCKUX
ypaBHEHUU

69

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
YpaBHEHUU

70

I'padmueckue metoapb! pemeHus
MOKa3aTeNbHBIX U JOrapu(pMUUECKUX
HEPABEHCTB

71

I'padmyeckue MetToab! peneHus
MOKa3aTeIbHBIX U JOrapu(pMUUEcKux
HEPaBEHCTB

72

Kontponbnas padora:
"UppauroHaibHbIe, TOKa3aTEIbHbIE U
norapudmudeckue HepaBeHCTBA"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (OpMbI 3aIUCU
KOMIUIEKCHOT'O YHUCIIa

74

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (OpMbI 3aIUCU
KOMIUIEKCHOT'O YHCIIa

75

ApudmeTrnueckue onepanuu ¢
KOMIUIEKCHBIMU YHCIIAMU

76

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YU CJIaMU

77

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCII Ha
KOOpZLPIHElTHOfI IIJIOCKOCTH




N300paxeHne KOMIUIEKCHBIX YHCET Ha

8 KOOPAMHATHOW MIIOCKOCTH

79 ®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMILIEKCHOTO Yncia

80 ®opmyna Myaspa. Kopuu n-oii crenenu
13 KOMILIEKCHOTO Yncia
[IpumeHeHre KOMIUIEKCHBIX YHCeI JUIs

81 peuieHns pU3N4YEeCKUX U reOMETPUIECKUX
3a1a4

82 KonTponbnas pabora: "KommiekcHbie
gucia"

83 HatypanbHble 1 11enbie uncia

84 HatypanbHble u nensie yncna

85 [IpuMeHeHue MpU3HAKOB AETUMOCTH
LEJIBIX YHCE

86 [IpuMeHeHe MpU3HAKOB AETUMOCTH
LIEJIBIX YHCe

g7 [IpumMeHeHue MpU3HAKOB AETUMOCTH
mensix yncena: HOJl u HOK

88 [IpuMeHeHue MPU3HAKOB AEITUMOCTH
mensix uncena: HOJl u HOK

89 [IpumMeHeHe MPU3HAKOB AETUMOCTH
LEJIBIX YHUCEJI: OCTATKH 110 MOAYJIIO

90 [IpumMeHeHe MPU3HAKOB AETUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOJYJIIO
[IpumeHeHne NPU3HAKOB AETUMOCTU

91 LENBIX YUCceN: anroput™ EBknuaa s

peuICHuA 3aav B HCJIbIX YHUCJIaX




92

KonTponbHas padota: "Teopus 1enbix
yucen"

93

Cucrema 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

94

Cucrema 1 COBOKYITHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIE/ICTBHS

95

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEM pallMOHaIbHBIX
YpaBHEHUU

96

OcHOBHBIE METOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MppaIrmoOHAIbHBIX
YpaBHEHUU

97

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX
YpaBHEHUU

98

OcCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKa3aTeIbHbIX
ypaBHEHUU

99

OCHOBHBIE METO/IbI PEILIEHHSI CUCTEM U
COBOKYITHOCTEH JIorapu(pMu4eckux
ypaBHEHUU

100

OcCHOBHBIE METO/IBI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMU4ecKux
YPaBHEHUNU

101

HpI/IMeHeHI/Ie CHUCTCM K PCIICHUIO
MaT€MaTUYCCKUX 3aJa4 MU 3aJa4 U3




pa3nuYHBIX 00JacTeil HAYKH U PeabHOM
JKU3HU, HHTEPIIpETAlUs 10y YCHHBIX
pe3yJbTaToB

102

[IpuMeHeHne cUCTEM K PELICHUIO
MaTeMaTUYECKUX 3a4a4 U 3a/1a4 U3
pa3MYHBIX 00JacTeil HAYKH U PEeaNbHOM
YKU3HU, HHTEPIIPETALUs OJITYyYEHHBIX
pe3yJbTaToB

103

[IpuMeHeHNnEe HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a4a4 U 3a/1a4 U3
Pa3IMYHbIX 00J1aCTel HAyKH U pealbHOMN
YKU3HHU, HHTEPIIPETALUS TOJITYyYEHHBIX
pe3yJbTaToB

104

Kontponbras padota: "Cuctemsr
palOHAIbHBIX, UPPALUOHAIBHBIX
MOKa3aTeNbHBIX U JOorapu(pMUIecKux
ypaBHEHU"

105

PannonanbHble ypaBHEHHUS C
napameTpamu

106

PannonanbHbIe HEpAaBEHCTBA C
rnapameTpamu

107

PanmonansHbBIE CUCTEMBI C mapamMeTpamu

108

WppatnmonansHble ypaBHEHHUS,
HEpaBEHCTBA C MapaMeTpaMu

109

HppannoHanbHble CUCTEMBI C
napameTpamMu

110

Iloka3arenbHble ypaBHEHUS, HEPABEHCTBA
C rMmapaMeTpaMu




111

[lokazarenbHbIE CUCTEMBI C TapaMETpaMu

112

Jlorapudmuueckue ypaBHEHUS,
HEpPaBCHCTBA C MTapaMeTpamMu

113

Jlorapudmuueckne CUCTEMBI C
napameTpamMu

114

TpuroHomeTpu4eCcKre YpaBHEHHUS C
rapameTpamu

115

TpuronomeTpuyecKkre HEPABEHCTBA C
rapameTpamu

116

TpuroHomeTpuuecKre CUCTEMBI €
rapameTpamu

117

[Toctpoenue u uccineaoBanne
MaTEMaTHYCCKUX Moneneﬁ PCAIBHBIX
CUTYallMil C TOMOIIBIO YPAaBHEHUH C
napaMmeTpamu

118

[TocTpoenue u uccineaoBanne
MaTeMaTHYEeCKUX MOJIEICH peaTbHbIX
CUTYaIUH C TIOMOIIBI0 CHCTEM
ypaBHEHUH C TTapamMeTpamMu

119

[Toctpoenue u uccienoBanue
MaTeMaTHYeCKUX MOJIENel pealbHbIX
CUTYallUi C OMOIIBIO CUCTEM
ypaBHEHHUI ¢ TapaMeTpaMu

120

KonTponbHas pabora: "3agauu c
napaMmerpamu’

121

[ToBTOpeHnue, 060061IeHNE,
cUcTeMaTu3anvs 3Hauui: "YpaBHeHus"




122

[ToBTOpeHnue, 0600IIEHNE,
cucTeMarusanus 3Hauui: "YpaBHeHus"

123

[ToBTOpEeHUe, 0600IEeHNE,
cUCTeMaTu3alus 3HaHUi: "YpaBHEHUSI.
Cucremsbl ypaBHeHUN"

124

[ToBTOpEeHUEe, 0600MIEHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

125

[ToBTOpenue, o6oOIIEeHNE,

cuctemaruzanus 3Hanuii: "HepaBencrna"

126

[ToBTOpEeHnue, 060611IeHNE,

"

cucreMaru3anus 3HaHui: "HepaBeHcTBa

127

[ToBTOpEeHnue, 060611IeHNE,
cucreMarusanus 3HaHui: "[IponsBoaHas
U e€ npumMeHeHue"

128

[ToBTOpenue, o6odIIEeHNE,
cucrtemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHeHue"

129

[ToBTOpeHue, o6o0IIEeHNE,
cuctemaTtusanus 3Hanuil: "lIpousBoanas
U e€ npumMeHenue"

130

[ToBTOpEeHUE, 0600IIEHNE,
cucrtemaTusanus 3Hanuii: "Murerpan u
ero npumMeHenue"

131

[ToBTOpEeHUE, 0600IIEHNE,
cucreMaru3anus 3HaHui: "OyHkumun"

132

[ToBTOpeHnue, 060061IeHNE,
cucreMaru3anus 3HaHui: "OyHkumun"




133 [ToBTOpeHnue, 0600IIEHNE, 1
cucteMaruzanus 3HaHui: "OyHkmn"
134 Hrorosas KoHTpoJbHAS padoTa 1 1
135 Hrorosas kKoHTposIbHAS paboTa
136 [ToBTOpeHwMe, O606HI€HI:IC, 1
CUCTeMAaTH3aIlis 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIHEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

MaremaTtuka: Anredpa u Hayalla MaTeMaTuyeckoro aHanuzal0 kiacc
yTIyOJIeHHBIN ypoBeHb: yueOHuk / Mepansak A.T'., Homuposckuii JI.A., Tlonsikos
B.M., nox penaxuueit [Tononsckoro B.E. O0uiecTBo ¢ orpaHuyeHHOM
orBeTcTBEHHOCTBIO «M3natensckuil nentp BEHTAHA-T'PA®»; AkunonepHoe
obmectBo «M3natennctBO [Ipocremienue»,2023

MaremaTtuka: Anrebpa u Hayajla MaTeMaTuyeckoro aHanusal 1kiace
yIIyOJICHHBIN ypoBeHb: yueOHuk / Mepansk A.I'., Homuposckuii J[.A., ITonskos
B.M., nox penakuueit [lononsckoro B.E. ObmiecTBo ¢ orpaHu4eHHOM
orBeTcTBEHHOCTHIO «M3narensckuil nentp BEHTAHA-TPA®»; AkunonepHoe
obmectBo «M3natenbcTBO [Ipocsemnienuer»,2023



