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HOACHUTEJDBHASA 3AIIMCKA

VYuebHblil Kypc «Anredpa U Hadalla MaTEMaTUYECKOTO aHAIIU3a» SIBIISIETCS
OJIHUM W3 Hanboyiee 3HAYMMBIX B TPOrpaMMe cpefaHero oOiiero oOpa3oBaHWs,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIEeUMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEHHS] BCEX €CTECTBEHHO-HAYUYHBIX KYypCOB, & C IPYroil CTOpoHbI, (hopMupyer
JOruYecKkoe U abCTpakTHOE MBIIIICHHE 00YyYarolMXcsi Ha YPOBHE, HEOOXOIUMOM
11l OCBOEHUSI MHPOPMATHKH, OOILIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JIPYTUX
TUCIUIUIMH. B paMkax JaHHOro ydeOHOTO Kypca oOydaroliuecs OBJaJeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HAayKH, KOTopas (OpMyJIHUpyeT CBOH
JOCTHKEHHSI B MaTeMaTH4eCKOi (opMme.

VY4eOHblil Kypc anreOpbl U Hadyajl MaTEeMaTHMYECKOTO aHaln3a 3aKiajlbIBaeT
OCHOBY /I YCIHEIIHOTO OBJIAJICHUS 3aKOHAMH (PU3UKH, XUMHUHU, OHOJIOTHH,
NOHUMAaHUSl OCHOBHBIX TEHJICHUUN pa3BUTHUSI SKOHOMUKH U OOILIECTBEHHOMN KU3HH,
MO3BOJIAET OPHEHTUPOBATHCA B COBPEMEHHBIX LHU(MPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX JUIs JalibHedIiero oOpa3oBaHHUs U B
MOBCEAHEBHOM XM3HU. B TO ke BpeMs OBlajieHuE aOCTPAKTHBIMU U JIOTUYECKU
CTPOTMMHU KOHCTPYKLMSIMU anreOpbl MU MaTEMaTUYECKOrO aHaliu3a pa3BUBAET
YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEPKJECHUS C MOMOUIBIO MHAYKIUU U PACCy’KIaTh JEIyKTHBHO, MCIOJb30BaTh
000011IeHNEe W KOHKPETH3allMl0, a0CTparupoBaHUE W aHAJIOTHIO, (POPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xonme m3yuenus yueOHOro Kypca «AnreOpa M Hadajga MaTeMaTHUYECKOTO
aHaJIn3a» 00ydYaroIluecs IMOJy4aroT HOBBIM ONBIT pEIleHUs MPUKIAJHBIX 3ajad,
CaMOCTOATEILHOTO TOCTPOCHUSI MaTEMAaTUYECKUX MOJIEeil peajbHBbIX CUTYaIlHil,
UHTEPNpPETAlMd  TIOJYYEHHBIX  PEIICHHH, 3HAKOMATCS C  IpUMEpaMu
MaTe€MaTUYeCKUX 3aKOHOMEPHOCTEH B MPUPOJE, HAyKe M HCKYCCTBE, C
BBIIAFOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHAMU U UX aBTOPaMH.

VY4eOHblii Kypc o0JafaeT 3HAYMTENIbHBIM BOCHUTATEIBHBIM MOTEHIIUATIOM,
KOTOPBIM peanu3yeTrcss Kak depe3 YydeOHbId Marepual, CIOCOOCTBYIOIIUMA
(GopMUPOBAaHHI0O HAYYHOT'O MHPOBO33PEHMS, TaK M 4Yepe3 crneuuduky ydeOHOi
NesITeIbHOCTH, TpeOyrolell MpOJOKUTENbHOM  KOHIIEHTpAlMd BHHUMAaHUA,
CaMOCTOATENbHOCTH, AKKYpaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIN
pe3yJibTar.

B ocnoBe Mmeroauku oOyueHusi anreOpe W HadajgaM MaTeMaTUYECKOTO
aHaJIn3a JISKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYEeHHUS.

B crpykrype yueOHOro kypca «Anrebpa M Hayajla MaTeMaTUYECKOTO
aHaJIM3a» BBIIEIEHBI CIEIYIOUIUE COAEPKATEIbHO-METOANYECKHE JIUHUM: «Yucia
U BhIYUCIIEHU», «DyHKIMU U rpadukm», «YpaBHEHHUs U HepaBeHCTBay», «Hauana
MaTEMaTUYeCKOro  aHanu3a», «MHOkecTBa W Joruka». Bce OCHOBHbIE



COJIePKATCIIbHO-METOTMUECKUE JIMHUU HM3YYalOTCSd Ha TPOTSHKEHUU JABYX JIET
oOy4eHHs Ha YpPOBHE CpEIHEro OoOIero oOpa3oBaHUs, €CTECTBEHHO TOTIOJHSS
JpyT Apyra U MOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMHu U paszzaeiaMu. JlaHHBIM
y4eOHBI Kypc SBJSETCS WHTETPATHBHBIM, IIOCKOJIBKY OOBEIMHSET B cebe
colepKaHUEe HECKOJIbKMX MAaTeMaTWYeCKHX ITUCIUIUIMH, TaKWX Kak anreopa,
TPUTOHOMETPHSI, MAaTEMATHUUECKUI aHalN3, TEOPHsI MHOXKECTB, MaTeMaTH4YeCcKas
noruka u npyrue. [lo mepe Toro kak oOydaromipecss OBIaJeBaloT BcE Oosee
IMIUPOKUM MaTeMaTHYECKHUM aIlllapaToM, Y HUX MOCJIEA0BATEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCS yMEHHE CTPOUTh MATEMATHYECKYH) MOJENbh peaTbHOU
CUTYaIlNH, PUMEHATH 3HAHUS, TIOJyYCHHBIC TIPU U3YYCHUH YIEOHOTO Kypca, s
PEIIeHHsS] CaMOCTOSTENBHO CHOPMYITUPOBAHHON MAaTEMAaTUUYECKOM 3a/1auu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkaTeIbHO-METOAUYECKasT JTUHUA «UWclia W BBIUHUCICHUS» 3aBEpIIacT
dbopMHUpOBaHNE HABBHIKOB HMCIIOJIL30BAHUS JICUCTBUTEIBHBIX YHCET, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 00111ero oopazoBanus. Ha ypoBHe cpeaHero obiero
oOpa3oBaHHss 0co0O€ BHUMaHHWE yAesIeTcs  (HOPMHUPOBAHHIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUHA, BKIIOYAIOIIMX B CE0s HMCIOJIB30BAHHUE PA3TUIHBIX
dbopM 3amucu 4YWClia, yMEHUE JeliaTh MNPUKHUIKY, BBITOJHITh NPUOTMKEHHBIC
BBIYMCIICHUS, OLIEHUBATh YHMCIIOBBIE BBIpAXXEHHS, pabOTaTh ¢ MaTeMaTHYECKUMU
KOHCTAHTAaMH. 3HAKOMBIE OOYYalomMMCS MHOXXECTBA HATYyPaJbHBIX, IIENbIX,
palMOHAIBHBIX W JCHUCTBUTENBHBIX  YUCET  JOTIOJNHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX YhCel. B KaXaoM W3 O3TUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crnenuduyueckre 3aJayd M OIepaluu: JeJICHUEe Haleo,
OTIEpUPOBAaHUE OCTAaTKAMHM Ha MHOXXECTBE IIEJIBIX YHCEN, OCOOBbIe CBOKMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATIBHBIX YUCEN, apu(PMETHUECKUE OTepaluu, a TaKkxKe
M3BJICUCHUE KOPHSI HATypaJbHON CTEMEHW Ha MHOXECTBE KOMIUICKCHBIX YHCEN.
brnaronapsi mocrnenoBaTreIbHOMY PACHIUPEHHUIO Kpyra HUCIHOJIb3yeMbIX YHCENl H
3HAKOMCTBY C BO3MOXXHOCTSIMH WX MPUMEHEHUS JJIsS PEIICHUs Pa3IMYHbIX 3ajad
dbopMupyeTCs TpenCcTaBIeHne O CIMHCTBE MaTEMaTHKH KaK HAyKd U €€ pojid B
MMOCTPOEHUU MOJENIe PEaIbHOTO0 MHpA, IIUPOKO HCIOJB3YIOTCS 0000IICHUE |
KOHKpETH3aIHSL.

Jluaus «YpaBHCHHS M HEPABCHCTBA» PEATU3yeTCs Ha MPOTSHKEHUU BCETO
o0yuyeHHsT Ha YpPOBHE CpPEIHEro OOIero oOpa30BaHUs, MOCKOJBKY B KaXIOM
paszmene I[IporpamMmbl TIPETyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIMX 3amad. B
pe3ynbpTaTe OOydYarolIvecs OBIAJCBAIOT PA3IUYHBIMU METOJAMU  pEICHUs
palMOHAIBHBIX, HPPAMOHATBHBIX, IOKA3aTeIbHBIX, JIOTAPU(PMUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUW, HEPABEHCTB W CHCTEM, a TakXke 3ajad,
comepKammx mapaMeTpel. [lomydeHHBIE YMEHHS IIHUPOKO HCIOIB3YIOTCS TPHU
uccienoBaHud (QYHKIUNA C MTOMOIIBIO MPOU3BOIHOM, TIPU PEIICHUU MPUKIATHBIX



3a/1a4 ¥ 3a/1a4 Ha HaXOXJACHUE HAUOOJBIINX U HAMMEHBIIUX 3HAYCHUN (YHKIIUU.
JlanHast comepkatenbHas TUHUS BKIIIOYAeT B ce0sl Takxke (OPMUPOBAHUE YMECHHM
BBITIONHATG  pacu€rel 10  (QopmynaMm, mpeoOpa3oBaHUS  PaAIMOHAIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKECHHM, a TaKK€ BBIPAKECHHI,
CoJIepKallluX cTeneHu u Jorapudmbl. braromaps u3yueHHro aireOpandeckoro
Marepuaga MPOUCXOAUT  JAIBHEWIIEE  PAa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBIILIEHUS O0y4YaroIMXcs, (OPMUPYIOTCS HABBIKK JI€TyKTHUBHBIX
paccykJieHuid, paboTbl C  CHUMBOJBHBIMM  (opmMamu,  MpeacTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEHl B BHJIE PaBEHCTB M HEpPaBEHCTB. Aure0Opa
npemiaraeT d(PQGeKTUBHBIE WHCTPYMEHTHI IS PEHICHUS TPAKTHYCCKUX W
€CTECTBCHHO-HAYYHbIX 337a4, HarJBIAHO JIEMOHCTPUPYET CBOU BO3MOYKHOCTH Kak
A3bIKA HAYKHU.

ConepxatenbHo-meToanueckass jauHus «DyHkinuu U rpaduku» TECHO
MeperuieTaeTcs ¢ APYTUMH JIMHUSAMH Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 331a€T MOCIIEN0BATEIbHOCTh U3YUEHHs MaTepuala. M3yueHue CTerneHHoun,
MOKAa3aTeNbHOH, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBOMCTB
U rpaduKoB, UCMOJIb30BaHUE (PYHKUIMM Il pelleHus 3afad U3 JPYTrux yueOHbIX
MPEIMETOB U PEATIBHOM KU3HU TECHO CBA3aHO KAaK C MAaTE€MaTHUYECKUM aHAIIU30M,
TaKk U C PEIICHUEeM ypaBHEHUN M HepaBeHCTB. [Ipu 3ToM OoJsbllIOE BHUMaHUE
yaenserca GOpMUPOBAHUIO YMEHUSI BhIpaXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXKITY
pa3IMUHBIMU BEJIMYMHAMH, HCCIEAOBaTh MOJIydeHHble (YHKIUU, CTPOUTh HX
rpaduku. Matepuan 3TOi CoaepKaTeIbHON JTUHUN HAICJICH Ha Pa3BUTHE YMECHHM
U HaBBIKOB, I[IO3BOJISIIOIIMX BBIPAKATh 3aBUCHUMOCTH MEXAY BEIWYMHAMH B
paznuuHor dopme: aHaTUTHYECKOU, rpaduueckoit u cioBecHoW. Ero mzydeHue
CIIOCOOCTBYET PAa3BUTHIO  AJTOPUTMUYECKOTO  MBIIIJIEHUS, CHOCOOHOCTH K
0000IIIeHNIO 1 KOHKPETU3AIIUN, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenbHas nuHus «Havana mMareMaTM4ecKOro aHajau3a» IO3BOJSET
CYIIECTBEHHO PACIHIMPUTH KPYyr KaKk MareMaTH4YEeCKHUX, TaK M MPUKIAJHBIX 3a7ad4,
JOCTYMHBIX OOYYaloIMMCS, TaK KaK y HUX MOSIBISETCS BO3MOXKHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKIHHA, OMPEAENATh WX HAWOONBIINE W HAUMEHBITHE
3HAUEHUS, BBIYUCIATH IUIOMAAu (Guryp u oObEMBI T, HaXOAUTh CKOPOCTH H
yCKOpeHus nporeccoB. /[laHHas coaep:kareinbHasi JIMHHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOCHHUSI MATEMAaTHYECKMX MOJICJIE pEeabHbIX CHUTYAIUH,
MO3BOJISIET HAXOJAWTh HAWIYYIIEee PENICHHE B TMPUKIAJHBIX, B TOM YHUCIE
COI[MATIbHO-DKOHOMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTUYECKOTO
aHanM3a CrnocoOCTBYeT pa3BUTUIO aOCTPaKTHOIO, (POPMaIbHO-TOTUYECKOTO H
KpEaTUBHOTO MBbIIUICHUSA, (POPMHUPOBAHUIO YMEHHH pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTE€MAaTHUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyuaronimecs y3HaIOT O



BBIIAIONIUXCS PE3yJbTaTaX, IMOJYYEHHBIX B XOJE€ pPa3BUTHS MAaTEMaTUKH Kak
HayKH, 1 00 UX aBTOpax.

CopepxarenpbHo-MeTOIMYECKas JIMHUSA «MHOXECTBa U JIOTUKa» BKIIIOYAET B
ceOs 9JIEMEHThl TEOPUUM MHOXKECTB M MaTEeMaTHYECKOM JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIC TTPEICTABICHHS MPOHU3BIBAIOT BECHh KYPC IMIKOIHHONW MaTeMAaTUKH
U TpearaloT Haubosee yHUBEpCaJIbHBIA S3bIK, OOBEAMHSIOMIUNA BCE pa3ieiibl
MaTeMaTUKM W €€ MPWIOKEHUH, OHU CBS3bIBAIOT pa3HbIE MAaTEMaTHYECKHE
OUCUMIUIMHBL M WX TPWIOKEHHs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh OOydYarImeMycsi TMOHHUMAaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTeMaTUKH M UCIOJB30BaTh €ro JJS BBIPAKEHUS CBOMX MBICICH.
JlpyruM BaXHBIM TNPU3HAKOM MAaTeMaTHKH KaK HayKd CleIyeT IpHU3HaTh
CBOMCTBEHHYIO €M CTpOrocTh OOOCHOBaHMH U CJEIOBAaHUE ONPEICIEHHBIM
OpaBWjiaM  TOCTPOCHMS  JOKa3aTeNbCTB.  3HAKOMCTBO  C  DJEMEHTaMH
MaTEMaTHYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIIICHHS
oOyuarouxcs, MO3BOJISET UM CTPOUTH CBOM PACCy’KJIEHHUS HA OCHOBE JIOTHYECKUX
npaBuil, POPMUPYET HABBIKM KPUTUUECKOT'O MBIIIJIEHHUS.

B yuyebHoM Kkypce «Anrebpa W Hayajla MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEITUPOBAHUS, KOTOPHIE MPU3BAHBI
CHoco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHMSI MOJIENEH peanlbHbIX
CUTyallull, HCCIENOBAaHUS 3TUX MOJEJEH C IOMOUIbI0 ammapara ainreopbl U
MaTeMaTUYECKOTO aHallu3a, MHTEPIpPETaliyd TOJYyYeHHBIX pe3yibTaToB. Takue
3aJJaHUs BIUIETEHBI B KQXK/IbIM U3 pa3/ieloB MPOrpPaMMBbI, IOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HCHOJIb3yeTCs JUIsl pellieHus MpHUKIaaHbIX 3anad. [Ipu
pPELIEHUH  peajbHBIX  MPAKTHUYECKUX  33had  oOydaroluecss  pa3BUBAIOT
HaOII0JaTeIbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIONb30BAaTh  AHAJIOTHUIO, 0000maTh W KOHKPETHU3MPOBATh  MpoOJemy.
JlestenpHOCTh 1O (POPMHPOBAHUIO HABBIKOB PEILIEHUS NPUKIATHBIX 33434
OpraHM3yercsi B IpOLECCE U3YyYEHHs BCEX TeM Y4eOHOro kypca «Anredpa u
HayaJla MaTeMaTUYECKOrO aHaJInu3ay.

Ha wusydyenne ydeOHOro Kypca «Anredpa M Hayala MaTeMaTHYECKOTO
aHanmu3a» oTBoauTCs 272 4vaca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 Jaca B HEJIEINIO).



COAEPKXAHUE OBYUEHUA
10 KUIACC

Yucia 1 BBIYMCICHUSA
PanuonansHbie unciia. OOBIKHOBEHHbIE U JECATUYHBIE APOOU, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue podu. Ilpumenenune npobGel U NPOLEHTOB s
pelLIeHUs MPUKIIAIHBIX 3a7a4 U3 Pa3INYHbIX OTPACJIEN 3HAHUU U PEATbHOU KU3HU.

JleicTBuTenbHble  4Mcna. PanyoHanbHBIE M MppalUOHAIbHBIE  YHCIA.
Apudmernueckue  omnepauud €  JCHCTBUTEIBHBIMM  YHUCIaMH. Moayinb
JEHUCTBUTEIBHOIO YKCa U ero cBoiicTBa. [IpuOnmkEHHbIE BHIYMCIICHUS, PAaBUIIa
OKPYTJICHHUs, IPUKUJIKA U OLIEHKA PE3YJIbTaTa BbIYNCICHUMN.

Crenenp ¢ 1nenbiM  nokasareneM. bunHom Herotona. Hcnosb3oBaHue
noaxonsiend popmel 3aMKcu TEHCTBUTENbHBIX YMCEN AJI PELIEHUS IPAKTUYECKUX
3a/1a4 U NPEICTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypalbHON CTENIEHU U €r0 CBOMCTBA.

Crenenb C panMOHAIBHBIM IIOKA3aTelleM M €€ CBOMCTBA, CTEIEHb C
JNEHUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapugm umucna. ColictBa jorapudma. JlecsTuuHble U HaTypaibHbIE
aorapu@msl.

CuHycC, KOCHHYC, TAHI€HC, KOTAHI€HC YHMCIIOBOIO aprymeHTa. ApKCHHYC,
APKKOCUHYC M apKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHUs U HEPABEHCTBA

ToxxnecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHHMs. PaBHOCWIIBHBIE ypaBHEHMs W YpaBHEHUs-CIeACTBHs. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OcCHOBHBIE METOIbl PEIICHUS LIENbIX U IPOOHO-PALMOHATIBHBIX YPAaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOM IEepeMeHHOM. JleneHue MHoOrowieHa Ha
MHOroujeH ¢ ocrarkoM. Teopema besy. MHOrowieHsl ¢  LEJIbIMH
koadunrenramu. Teopema Buera.

[IpeoOpa3zoBaHUs YUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENIEHU U KOPHHU.

WppannonansHbie YPaBHEHHS. OCHOBHBIE METO/BI pemeHns
UPPaLMOHAIBHBIX YPABHEHMIA.

IToxa3artenbHble ypaBHEHMs. OCHOBHBIE METOJbI PELICHUS MOKa3aTeIbHBIX

YPaBHEHUM.

[IpeoOpazoBanue BeIpaKEHUH, COAEPIKAIINX JIOTAPUDMBI.

Jlorapupmuyeckue ypaBHEHUS. OcHOBHbIE METO/IbI peleHus
norapu(MUYECKUX YPABHEHUH.

OcHOBHBIE TPUTOHOMETPUUYECKHE (bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BBIPAXKEHUN. PellIeHne TpPUroHOMETpUIECKUX YPABHEHHM.



Pemienne cucrem JIMHEWHBIX YypaBHEHUU. MaTpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHH. OnpenenuTenb MaTpullbl 2X2, €ro TEOMETPUYECKUU CMBICI H
CBOMCTBA, BBIYMCIICHUE €r0 3HAYEHUs, IPUMEHEHHUE ONPENECIUTENS I PEIlEHUs
CUCTEMbl JIMHEWHBIX YypaBHEHWU. PellleHWe NpUKIagHBIX 3adad ¢ [OMOUIBIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lccrnenoBaHue MOCTPOEHHOM MOAEIH C
MTOMOILBIO MATPHUIL U OIPEIETUTENCH.

[TocTtpoeHne maTeMaTUYECKUMX MOJEIIEN PEalbHOM CUTYalMyd C ITOMOILBIO
ypaBHEHHI W HepaBeHCTB. [IprMeHEHUE ypaBHEHUH M HEPABEHCTB K PELIECHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3IMYHbIX OOJAcTel HayKu M pealbHOU
AKU3HU.

DYyHKUUHA U TPAPUKH

OyHkuMs, crnocoObl 3agaHus (QyHKIUH. B3anMHO oOpaTHble (GYHKIUH.
Komnosumust  gynkiuii. 'paduk  dyHkmum. DieMeHTapHbIe MpeoOpa3oBaHUs
rpaduKoB GyHKITUH.

OO6nactb omnpeneneHuss 1 MHOXKECTBO 3HaueHUN QyHkuuu. Hymu ¢yHkuuu.
[IpomexxyTku 3HaKOMOCTOSTHCTBA. UETHBIE M HEUETHBIE PyHKIMU. [leprnonnueckue
¢ynkuun. IIpomMexxyTkn MOHOTOHHOCTH (YHKUMH. MakcuMymMbl U MHUHHUMYMBI
¢bynkuuu. Hanbomnpiee n HauMeHbIee 3Ha4eHUs! QyHKIUUA Ha TPOMEKYTKE.

Jlunelinasi, KBaJpaTU4Has W APOOHO-JIMHEHHAs (PYyHKIHMHU. DJIEMEHTApHOE
WCCIIEIOBaHUE U MTOCTPOCHUE UX IPa(PHUKOB.

Crenennas pyHKUHS C HATYypaJbHBIM U IIeJIbIM Noka3aTteneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M TpaduK KOpPHA N-OM CTENeHW Kak (YHKIMH oOpaTHOM
CTENIEHU C HaTypaJbHbIM IMOKA3aTEJIEM.

[TokazatenbHast u yorapudmudeckass QyHKIHH, WX CBOWCTBA U TpaUKH.
Ncnonb3oBanue rpa@ukoB GyHKIMA 17151 pelieHns] ypaBHEHHI.

TpuroHomerpuyeckas OKPYKHOCTb, ONPEIEICHUE TPUTOHOMETPUUECKUX
(YHKIIMIT YUCIOBOTO apryMEHTa.

OYHKIMOHAIIBHBIE 3aBUCMMOCTH B pEalbHBIX MpoLeccax U SBICHUSAX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Havana mareMaTH4ecKoOro anajmnsa

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJEIOBATENbLHOCTEH. MeTon
MaTeMaTU4eCKOn WHTYKIIHH. MoOHOTOHHBIE u OTpaHUYCHHBIC
NocJIeI0BaTeNbHOCTU. VICTOpUS BO3HMKHOBEHUSI MAaTEMaTHYECKOTO aHallh3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas u reomeTprudeckas nporpeccuu. beckonedHo yObIBatomias
reoMmerpuyeckas nporpeccus. Cymma OeCKOHEYHO YOBbIBaIOIIEeH TeOMETpUIECKOM
IIPOTrpeCCUU. JIMHENHBIN U SKCIIOHEHIUAIBHBIN pOCT. Hucno e. Popmyiia CI0KHBIX
MpoLeHTOoB. Mcnonb30BaHWE MPOrpeccuu i pEUIeHUs pealibHbIX —3ajad
IPUKJIAJHOIO XapaKTepa.



HemnpepriBHBIE (GYHKIIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ysakiuid. CBoiCTBa (QYHKIIMHA HEMPEPHIBHBIX HAa OTpe3ke. Meron
WHTEPBAJIOB IS pEIICHUS HepaBeHCTB. lIpuMeHeHHe CBOWCTB HEMPEPHIBHBIX
GbyHKUMN JUTsl perieHus 3a1ay.

[TepBas 1 BTOpasi mpousBoaHbIe GyHKIMU. OnpeneneHne, TeoOMEeTPUISCKUN 1
(bu3HUECKil CMBICT IPOU3BOIHON. Y paBHEHHE KAacaTeIbHOU K rpaduKy (QyHKIIHH.

[IpousBoaHbIE DJIEMEHTAPHBIX byHKIHA. [IpousBoanas CYMMBI,
MIPOU3BECHUS, YACTHOT'O U KOMITO3HUITNH (DYHKITHA.

MHoxkecTBa H JIOTHKA

MHOkeCTBO, oOlepanuu HaJ MHOXKECTBAMUM M HMX CBOWCTBA. Jluarpammsl
Oiinepa—Benna. [IpumeHeHuE TEOPETUKO-MHOXKECTBEHHOTO — ammapara JJis
OMHCAHUS PEATbHBIX TMPOIECCOB W SBJICHUH, MPU PEHICHUU 3a7ad U3 JAPYTHX
y4€OHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBONCTBO MaTEeMaTHYECKOTO OOBEKTa, CIEICTBHE,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE YPABHEHHSI.

11 KVIACC

Yucaa 1 BIYMCICHUS

Harypanbshbie u nensle uncna. [I[puMeHeHrne MpU3HAKOB JEIUMOCTH LEIBIX
yucesa, HauOospmmii oOmui nenutens (manee — HOJl) u HauMmeHswlee ooOiiee
kpatHoe (nanee — HOK), ocrarkoB o moayito, anroputMma EBknnza 1ist perenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kommnekcuble uucna. AnreOpanueckass U TpUTOHOMETpuueckas (HOpMbl
3aMUCH KOMIUIEKCHOTO 4Hciia. ApUpMETHYECKHE ONEpaAlMM C KOMIUIEKCHBIMU
yuciamu. M300pakeHHe KOMIUIEKCHBIX YHUCEI Ha KOOPJAWHATHOM IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oil CTEneHU U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMIIJIEKCHBIX YMCE IJIsl PelieHns] PU3NYECKUX U TEOMETPUYECKUX 3a/ad.

YpaBHeHMs1 1 HEPaBEHCTBA

CucremMa U COBOKYIIHOCTh YpPaBHEHHI M HEpaBEHCTB. PaBHOCHWIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUS. PABHOCHIIbHBIE HEPABEHCTBA.

OTO60p  KOpHEM  TPUrOHOMETPUYECKHX  YpPaBHEHHMH C  IOMOUIbIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcCHOBHBIE METOJbI  pEHICHUS TOKa3aTeNIbHBIX U  JIOTapU(PpMUUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METO/BI PEIICHUS] CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppalMOHATBHBIX, TOKA3aTEIbHBIX U JIOrapU(PMUUECKUX YPABHEHU.

VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeHneHue  ypaBHEHUH, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEeMaTHYECKUX 3aJad M 3aJad M3 pa3jHuHbIX 00JacTeil HAyKH U peasbHOM
KU3HU, UHTEPIPETALUA TOJTYYEHHBIX PE3YIbTATOB.

DyHKIUU U TPaPUKHU

I'padpuk xommoszunmu Qyskuuid. ['eomerpuyeckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpuyeckue PyHKIIMU, KX CBOMCTBA U IpadUKH.

I'padriueckne meTonbl pelleHus ypaBHEHUH W HepaBeHCTB. ['paduueckue
METO/IbI PEIICHMS 3a/1a4 C TapaMeTPaMH.

Ucnonb3oBanne rpadukoB (yHKIUE I8 UCCIAEAOBaHUS TPOLIECCOB U
3aBUCUMOCTEM, KOTOpbIe BO3HUKAIOT MPHU PEIICHUH 3a/Jad U3 APYruX y4deOHBIX
IPEIMETOB U PEAIbHON KU3HH.

Hauana MaTeMaTH4eCKOro aHAIu3a

[IpumeneHre Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMM HA MOHOTOHHOCTb U
skcTpeMyMbl.  Haxoxzaenue  HauOOJbIIEr0 W HAMMEHBIIEr0  3HAYCHM
HENPEepBHIBHON (YHKIIMH HA OTPE3KE.

[IpyuMmeHeHne NPOU3BOJHOM U1 HAXOXKACHUS HAWIY4dllero pEeuIeHUus B
NPUKIAIHBIX 3ajladax, JJIg OIpENEJEeHUs CKOPOCTM M YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJIOM WK rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TIEpBOOOpa3HBIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuina Haxox1eHUs TepBOOOPA3HBIX.

HNurerpain. ['eomeTpuueckui CMBICJI VHTErpasa. Brruucinienue
omnpenenéHHoro naTerpana no gopmyne Hetotona-JleitOuuiia.

[Ipumenenne WHTErpaja Il HAaXOXKACHHS IUIOMIAACH IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Ipumepsr pemenuii auddepeHIraIbHBIX YpaBHEHUN. MaremaTudeckoe
MOJIEIMPOBAaHUE PEATbHBIX MPOLECCOB € MOMOUIbIO U PepeHIaTbHbIX
YPaBHEHUM.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA
«AJII'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YIJIVBJIEHHBII VPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIEeToCcs Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  pPOCCUHCKOro  OOIIECTBA,  MPEACTABJICHHE O
MaTeMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpoIeyp TPaKIAaHCKOTO oOmmecTBa (BBIOOPHI, OMPOCH W JPYroe), YMEHHE
B3aUMOJICICTBOBaTh C COLMAIBHBIMU HMHCTUTYTAMU B COOTBETCTBUU C HX
GYHKUMAMHA U Ha3HAYECHHUEM;

2) NaTPUOTUYECKOT0 BOCTIMTAHUS:

c(hOpMHUPOBAHHOCTh POCCHUHCKOM TI'PaKIAHCKONH HIACHTUIHOCTH, YBAKCHHS K
IPOILLJIOMY W HACTOSIIEMY POCCHUMCKON MAaT€MAaTHKH, LIEHHOCTHOE OTHOLIEHUE K
JOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKOW MAaTEMATUYECKOU IIKOJIbI,
WCIOJB30BaHUE OSTUX JOCTHUKEHUW B JAPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAHHUE JYXOBHBIX LEHHOCTEN pOCCUHCKOro Hapoaa, c(hopMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEJEHUS, CBS3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JIOCTI)KCHUN HAyKh U JACSATEIbHOCTBIO YUYEHOIrO, OCO3HAaHHE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHUE K MHpPY, BKJIOUYasl ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aja4, PEIICHHUH, PaCCYKJICHUM, BOCIPUUMUYNBOCTh
K MaTE€MaTUYECKUM aCIeKTaM Pa3JIMuHbIX BUJIOB UCKYCCTBA;

5) pu3uvUecKOro BOCIUTAHMS:

c(OPMHUPOBAHHOCTh, yMEHHUS NPUMEHATH MaTEeMaTUYeCKUe 3HaHUS B
MHTEpecax 3I0pOBOTO U 0€30MacHOro 0opasa KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3J0pPOBbIO (3I0pOBOE€ NUTaHHE, COANTAHCHUPOBAHHBIN PEXHUM 3aHATUUA U
OTIIbIXa, peryisipHas ¢u3nueckas akTUBHOCTD), (PU3UUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUSAX CIIOPTHUBHO-03JOPOBUTEIBHON IESITENBHOCTBIO;

6) TPy10BOI0 BOCIIMTAHUSA:

TOTOBHOCTh K TpPYIy, OCO3HaHHE IIEHHOCTH TPYIOJIOOHS, HWHTEpeC K
paznuuyHbiM  chepaM  TpoecCHOHATBHON  NIEATETBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW M e€ MNPUIOKEHUSIMH, YMEHHUE COBEpIIaTh OCO3HAHHBINM BBHIOOD
Oynymieid mpodeccuu W pPealn30BBIBAaTh COOCTBEHHBIC >KM3HCHHBIC TUIAHBI,



FOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHUI0 U
caM000pa30BaHMI0 Ha TMPOTSHKCHUHM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MaTEMAaTHUYE€CKON HAIIPABICHHOCTH;

7) IKOJIOTUYe€CKOTr0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJIBTYpPhl, TOHUMAaHHUE BIUSHUS
COIIMATIbHO-D)KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOIHON M COLIMAIBHOM
Cpelibl, 0OCO3HaHHE TJI00ATILHOTO XapakTepa IKOJIOTUYECKUX MPOOJIEM, OpUECHTALIUS
HAa TPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM I peIIeHWs 3a1ad B 00JacTu
OKpY>Karolel cpelibl, IJIAaHUPOBAHHE MOCTYNKOB M OIEHKHM HX BO3MOXKHBIX
IIOCJIEACTBUM JJIs1 OKPYIKAIOLLEH CPEbI;

8) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpPMHUPOBAHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH ©  OOIIECTBEHHOW  MPAKTUKH, MOHUMaHUE
MaTEMaTUYECKONM HayKuh Kak c(epbl YelOBEYECKOW esATEIbHOCTH, JTaloB €
pPa3BUTUS M 3HAYUMOCTH ISl PA3BUTHS LMUBUIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOM KyJIbTypOW KakK CpEJCTBOM MO3HAHUSI MHUPA,
TOTOBHOCTh OCYUIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JAESTEIbHOCTD
WHJVMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIbTATDI

Ilo3naBaTebHbIE YHHBepcajibHbIE yueOHbIE

neiicrBus ba3oBble JJornueckue aeicTBus:

BBISIBIISIT M XapaKTePU30BaTh CYIICCTBCHHBIC IMPU3HAKKH MaTEMAaTHUECKHX
O0OBEKTOB, TIOHATHH, OTHONICHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHMS /711 0000IICHHS U CPABHEHHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPHHUMATh,  (HOpPMyJUpOBaTh W  NPeoOpa3OBBIBATh  CYXKJICHHUS:
YTBEPAUTEIBHBIC ¥ OTPUIATECIIbHBIC, CIMHUYHBIE, YaCTHBIC M OOIIIHE, YCIOBHBIC;

BBISIBIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHUBOPEUHS
B (pakTax, MaHHBIX, HAOIMIOJEHUAX W YTBEPXKICHHUSAX, MpeajiaraTh KPUTEPHUH IS
BBISIBJICHUST 3aKOHOMEPHOCTEH ¥ MPOTUBOPCUHIA;

JIeNaTh BBIBOJBI C HCIOIB30BAHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUCHH, yMO3aKIIOUCHUHN 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTeNIbCTBA MATEMATUUECKUX YTBEPKICHUN
(MpsiIMBIE U OT NMMPOTHBHOTO), BBICTPAUBATh apryMEHTAIIUIO, TPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY KJICHHSI M BHIBO/IBI,

BEIOWpATh crmoco® perieHuss y4eOHOW 3amayu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pelIeHUs, BBIOMpaTh HamboJee MOAXOMAUIMH C  y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).



ba3oBble ucciaenoBare/ibCKue 1eiicTBUSA:

MCITOJIB30BaTh BOIMPOCHI KAaK MCCIEIOBATEIHCKANM HHCTPYMEHT ITO3HAHWS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (OpPMHUPOBATh THIIOTE3Y, apryMEHTHPOBAThH
CBOIO TTO3UIIAI0, MHCHHE;

MIPOBOJIUTH CAMOCTOSITEIIPHO CIDITAHUPOBAHHBIA SKCTIIEPUMEHT, UCCIIEIOBAHUE
110 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro oObeKTa, sIBJICHUs, MpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXy 0ObEKTaMH, SIBJICHUSIMH, ITPOILIECCAMU;

CaMOCTOSITeNIbHO (HOpPMYJIHPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBEAEHHOTO  HAOMIONECHMS, WCCIENOBAHUSA, OIECHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIEHHI;

NPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TIpOIecca, a TakKe BBIIBUTATH
IIPETIOI0KEHUS O €T0 Pa3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanueii:

BBISIBJIATH ACQUIMTH MH()OpPMAIMK, TaHHBIX, HEOOXOAUMBIX /ISl OTBETa Ha
BOTIPOC U JJIS PEIICHUS 3a]1a4H;

BEIOMpATh WH(OOPMAITUIO U3 UCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAIM3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IWYHBIX BHUJIOB H
(dbopM TpeaCTaBICHNUS;

CTPYKTYPHUPOBAaTh WH(POPMAIIHIO, TPEJICTABIATh €€ B paslIW4YHBIX (hopmax,
WJUTFOCTPUPOBATH Tpaduuecky;

OIICHUBATh HaJEKHOCTD uHbOopMaIu 1o CaMOCTOSTEIILHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBepcaJbHbIe yueOHbIe

neiicreug Oo0nieHue:

BOCIIPUHUMATH U (OPMYJIUPOBATH CY>KJICHUSI B COOTBETCTBUU C YCIOBUIMU U
LenssMu OOIIEHHUs, SCHO, TOYHO, T'PAMOTHO BBIpaXKaTh CBOIO TOUYKY 3pEHUSI B
YCTHBIX U MHUCbMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO XOAYy PEIICHUs 3aJadH,
KOMMEHTHUPOBATH MOJTYUYCHHBIA pe3yJIbTarT;

B X0Jie OOCY’XKJIEHMsI 3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBI,
npoOJieMbl, pelIaeMo 3aJaud, BBICKA3bIBaTh WJIEH, HAIICJICHHbIE Ha TIOMCK
pEIlIeHUs, COIMOCTABIATh CBOU CYXKJACHUS C CYXACHUSIMHU JIPYTHX YYaCTHHUKOB
nuajora, oOHapy)XMBaTh Pa3jIM4Ue W CXOACTBO IO3HIIUMH, B KOPPEKTHOU (opme
dbopMyIIHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEJCTABIATh PE3YIbTATHI PEIICHUS 3aJlau, SKCIIEPUMEHTA, UCCIEA0BaHUs,
IIPOCKTa, CaMOCTOSTEIHLHO BBIOMpaTh (OpMAT BBHICTYIUICHHS C YYETOM 3ajad
IIPE3CHTAIIMN U OCOOCHHOCTEH ay IUTOPHH.

PerJIHTI/IBHLIe YHUBEPCAJIBbHLIC yqeﬁmﬂe I[eﬁCTBHH



Camoopranmsanus:

COCTaBJIATH IJIaH, aITOPUTM PELICHHs 3a]1a4H, BEIOUPATh CIIOCOO PEIIeHUs C
y4€TOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHU ¢ YYETOM HOBOW MH(pOpMaLUy.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJVIEKT:

BJa/JeTh  HABbIKAMHU  TIO3HABATENbHOM  peiIeKCMHM  KakKk  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUI U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB, BIAIEThH
crnoco0aMu CaMOINpPOBEPKU, CAMOKOHTPOJISI Mpoliecca W pe3yJibTaTra peleHus
MaTeMaTHUYECKOM 3a/1auH;

IPEIBUIETh TPYJAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH IPU PEIICHUM 3a7ayH,
BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIBCTB, JaHHBIX,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBICHITH PUIHHBI
JOCTUKEHMSI UJIM HEJOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEJIBHOCTD:

INOHMMAaTh W HCIIOJIB30BaTh IIPEUMMYIECTBA KOMAHIHON M WHIWBUIYaJIbHOU
paboThl mMpu pelieHuH Y4eOHbIX 3aJad, MNPUHUMATh 1eJb COBMECTHOM
NEeSATENbHOCTH, TUIAHUPOBATH OPraHU3alMl0 COBMECTHOM paloThl, paclpeiessTh
BUAbl paboOT, JOroBapuBaThCsA, OOCYXKJaTh TMpoOLECC M pe3yibTaT padoThI,
000011aTh MHEHHUSI HECKOJIBKUX JIFOIEH;

y4acTBOBaTh B I'PYIIOBBIX (popmax padoOThl (0OCYykIeHUS, OOMEH MHEHU,
«MO3TOBBIE IITYpMBD» W HHBIE), BBHINOJHATH CBOK 4acTb pabOTBl U
KOOPJIMHUPOBAaTh CBOM JECWCTBUSA C JAPYIMMH WICHAMH KOMAHJbI, OLIEHUBATH
KayecTBO CBOErO BKJIaJa B OOLIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKaMU B3aHUMOJICHCTBHS.

HPEAMETHBIE PE3YJIBTATHI

K xonmy o0yuenuss B 10 kiacce oOydyarouuics MOJYYUT CIETYIOIIUE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM pabodeil mporpamMMbl yueOHOTO
Kypca «Anrebpa 1 Hadajla MAaTEMaTHIECKOTO aHATN3ay:

Yucia 1 BIYMCICHUSA:

CBOOOJTHO OIEpPUPOBATH MOHATUSIMHU: PALMOHAIBLHOE YMCIO, OECKOHEYHas
nepuoanydecKkas JIpoOb, MPOLEHTHI, HUPPAIMOHATBHOE YHCJIO, MHOXECTBa
paLMOHATIBHBIX U JEUCTBUTENIBHBIX YUCEN, MOLYJIb AEHCTBUTEIBHOTO YUCIIA;

OPUMEHSATh JIpPOOM U TPONEHTHI I PEUICHUs TMPUKIATHBIX 3a7ad W3
PA3JIUYHBIX OTPACIICH 3HAHUN U PEATbHOW )KU3HU;

MPUMEHSITh NPUOIMKEHHBIE BBIUUCICHUS, TPABUJIa OKPYTJICHUS, TPUKUJIKY U
OLICHKY PE3yJIbTAaTa BBIYNCICHUN;



CBOOOJHO OMNEpPUPOBATh TOHATHUEM: CTEMEHb C IMEJbIM IIOKa3aTeseM,
HCITOJIB30BATh MOAXOSAIIYIO (hOPMY 3aMUCH IEHCTBUTEIBHBIX YACET ISl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABICHUS TAHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apU(PMETHUECKUII KOpPEHb HATypaJbHOU
CTEIICHU;

CBOOO/IHO ONEPUPOBAThH MOHATHEM: CTENEHb C PAllMOHAJIBHBIM MOKA3aTelIeM;

CBOOOJTHO ONEPHPOBATH MOHATHUSAMHU: Jorapudm uucia, IECATUYHBIE U
HaTypaJIbHBIC JIOTApU(DMBIL;

CBOOOJIHO OMNEPUPOBATH MOHSITUSIMU: CHUHYC, KOCHHYC, TAaHT'€HC, KOTAHTEHC
YHCIIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSMH: APKCUHYC, APKKOCHHYC W apKTAHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUA U HEPaBeHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITHSIMHU: TOXKJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh pPa3IU4YHbIE METOAbl PELICHUs] PAIUOHAIBHBIX U JIPOOHO-
pallMOHANBHBIX YPAaBHCHUHM, NPUMEHSATh METOJ WHTEPBAJIOB JUISl PELICHUSA
HEPABEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEpPEMEHHOM,
MHOTOYJIEH C IEeIbIMU KOA(DPUIMEHTaMU, KOPHU MHOTOYJIEHA, NPUMEHATH
JIEJICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKoM, Teopemy besy u teopemy Buera
JUISl pELICHUS 3a/a4;

CBOOOJHO ONEPHUPOBATH TOHATHSAMHU: CHCTEMa JIMHEHHBIX YpPaBHEHMHI,
MaTpuIla, ONPEACIUTENb MATpUUbl 2 X 2 W €ro TEeOMETPUYECKHN CMBICT,
WCMOJIb30BaTh CBOMCTBA OMpPEAEHUTENs 2 X 2 I BBIYMCIEHUS €r0 3HAYCHMS,
IIPUMEHATh ONPENECIUTENIA U1 PEIIEHUsS] CUCTEMbl JIMHEWHBIX YpPaBHECHUH,
MOJENHNPOBATH PEAJIBHBIE CUTYallUH C MMOMOUIIBIO CUCTEMBI JINHEMHBIX YPABHEHHUI,
MCCIIEIOBaTh IMOCTPOCHHBIE MOJEIM C IOMOIIBI0 MaTpPUIl U OMNPEICIUTENCH,
WHTEPIPETUPOBATH MTOTYUYEHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWCTBA JCHCTBUU C KOpPHSAMHU JJisi MpeoOpa3oBaHUs
BBIPAKCHUM;

BBITIOJTHATH MPE0OPa30BaHMS YUCIOBBIX BBIPAXKEHUM, COJIEPKAIIUX CTEIIEHHU C
palMOHAIBbHBIM MOKA3aTEIIEM;

UCIIOJIb30BaTh CBOMCTBa aorapupmMoB TSt npeoOpa3zoBaHus
J0rapu(pMUYECKUX BBIPAKECHUN;

CBOOOJHO OMEPUPOBATh MOHITUSIMU: HUppAlMOHAJBHBIC, MOKa3aTelbHbIE U
Jgorapu(pmMuyecKre ypaBHEHUS, HAXOJUTh UX PEUICHUS C TOMOIIbI PABHOCHIIBHBIX
IIEPEXO0B WA OCYILECTBIISSI IPOBEPKY KOPHEW;



NPUMEHATHh OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYIIBI TSl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAKEHUH;

cBOOOZIHO ONepUpoBaTh MOHITHEM: TPUTOHOMETPUYECKOE YypaBHEHHUE,
OpUMEHSATh  HeoOxoaumble  (GOPMYJIbl  JUIsl  pEUIEHUST OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHHUIA;

MOJIETIMPOBaTh pealibHble CHUTyalldd Ha S3bIKE anreOpbl, COCTaBIAThH
BBIpQXKEHMSI, YpPaBHEHHs, HEPaBEHCTBAa II0 YCIOBUIO 3a/Jayd, HCCIEI0BATh
MOCTPOEHHBIE MOJIENIN C UCIIOJI30BAHUEM arlapara ajareophbl.

DOyHKUUU U TPaPUKH:

CBOOOJIHO ONEPUPOBATH MOHIATHUAMU: (DYHKIIHS, CIOCOOBI 3aAaHus (HYyHKIIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMMO3UIMUS (QYHKUUH, rpaduk (QyHKIHUH,
BBITIOJHSTH dJIEMEHTapHbIE TpeoOpazoBanus TpaduKkoB HyHKIUH;

CcBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: 00JACTh OMNPEICIICHUS U MHOXKECTBO
3HaUYCHUN PYHKIMH, HYJIH QYHKIUU, TPOMEKYTKU 3HAKOTIOCTOSHCTBA;

CBOOOMHO OMEpUPOBATh TMOHATHSIMH: UYETHBIE M HEUYETHBIE (YHKIUH,
nepuoandeckue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (YHKIIMH, HauOOJbIee W HaWUMEHbIIEe 3HauyeHHWE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOHO OMEpUPOBATh MOHATUSAMU: CTENICHHAsT (PYHKIHUS C HATYpPaJIbHBIM H
LEeNbIM TOKa3aTeneM, rpa@uK CTENeHHOW (PYHKIMHU C HATYpadbHBIM M IIEJIBIM
nokasaresieM, rpauk KOpHS Nn-0il CTEneHW Kak (PYHKIMU OOpaTHOM CTEneHu ¢
HaATypaJbHBIM IOKa3aTeIeM;

OTEpUpPOBATh TOHATUSAMU: JIMHEWHAs, KBaJpaTHUHas W JAPOOHO-TUHEHHAs
(YHKIIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TOCTPOCHUE UX IPA(PUKOB;

cBOOOZIHO ONepUpoBaTh MOHATUSAMM: MOKa3aTelbHAs W Jorapupmuyueckas
GyHKIMU, WX CBOMCTBA M TpaduKH, UCMOJIB30BATh WX TpadUKH I pPEHIeHUs
YPaBHEHMU;

CBOOOJHO OMEpUPOBATH TMOHATUSMHU: TPUTOHOMETPHUECKAs OKPY>KHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (YHKIUI YNCIOBOTO apryMEHTa;

UCIIOJIb30BaTh rpaguku GYyHKUMA I HCCIEOBAaHUS MPOIECCOB U
3aBHCHMOCTEH TpU pelIeHUH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PeabHOM
KHU3HU, BBIpaXKaTh (HOPMyJIaMi 3aBUCUMOCTH MEXKy BEJITMUYNHAMU;

Hauvana maremMaTH4ecKOro aHajim3a:

CcBOOO/ZIHO ONEpUPOBATh MOHATUSAMU: apupMeTHUecKass U TeoOMETpUYecKast
nporpeccusi, 06CKOHEYHO yObIBaIOIIasi FTEOMETPUYECKAst IPOTPECCHsi, TUHEHHBIN U
HKCIIOHEHIIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOIIEHTOB, UIMETh MPEACTABICHHUE
O KOHCTaHTE;

UCIOJIb30BaTh MNPOrPECCUM JJIsl PELIEHUs peajbHBbIX 3a7ad MPHUKIAJIHOTO
Xapakrepa;



CBOOOJIHO ONEPUPOBATH MOHIATHIMU: MTOCIEI0BATENBHOCTbD, CIIOCOOBI 3a/1aHUS
IIOCJIEA0BATEIBHOCTEM, MOHOTOHHBIE M OIPAaHMYEHHBIE ITOCIEAO0BATEIBHOCTH,
INOHUMAaThb OCHOBBI 3apOXJIECHHMS MaTEMaTUYECKOTO aHalau3a KaK aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJHO OINEPUPOBATH TMOHATUAMM: HENPEpPhIBHbIE (DPYHKIUMH, TOYKU
paspsiBa rpaduka GyHKIUHA, aCUMIITOTHI Tpaduka QyHKIHY;

CcBOOOJHO OIEpUpPOBaTh MOHATHEM: (YHKIIMS, HEMpepbIBHAsE Ha OTpeE3Ke,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIUHN JJI PEIICHUS 3a/1a4;

CBOOOJHO OIEpPUPOBATH TMOHATUSAMH: TE€pBasi M BTOpas MPOU3BOJHBIE
dbyHKIIMY, KacaTenbHas K rpaduKy QyHKIHH,

BBIYHCIIATh IIPOU3BOJHBIE CYMMBI, IIPOU3BENCHUSI, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (DYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKHM M (PU3MYECKHM CMBICI TPOU3BOJHOM st
peleHus 3aaad.

MHoKecTBa H JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATHSMH: MHOXECTBO, ONEpALMH  HAJ
MHOK€ECTBaMU;

UCIIOJIb30BaTh ~ TEOPETUKO-MHOXKECTBEHHBIN  ammapar JJid  ONHCaHUs
peanbHBIX NPOLECCOB W SIBJIICHUW, MPHU PELIEHUWU 3a/lady U3 JPYTruX YUYEOHBIX
IIPEIMETOB;

CcBOOOJIHO OIEpUpPOBaTh IMOHATUSMU: OIpeNeeHHe, Teopema, ypaBHEHUeE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOTO 0OBEKTA, JOKA3aTEeIbCTBO, PABHOCUIIbHBIC
YPaBHEHHS U1 HEPABEHCTBA.

K koniy oOyuenuss B 11 kjaacce oOyyaromuiicss MOJYYUT CIEIYIONINE
OpeaIMETHbIE Pe3yJIbTaThl MO OTIACIbHBIM TeMaM pabouell mporpaMMmbl y4eOHOTO
Kypca «AnreOpa 1 Hauajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciia v BBIYUCICHUS:

CBOOOJHO OMEpUpPOBATh TMOHATUSIMHU: HATypaJlbHO€ M 1€J0€ YHCIIO,
MHOECTBA HATyPAJIbHBIX M LEJIBIX YHCEJN, MCIOJIb30BaTh NPU3HAKU JIEIIUMOCTH
nenbix yucen, HOJl m HOK nHaTypanbHBIX 4ncen misg penieHus 3a1ad, IpUMEHATh
anroput™m EBkinna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOMAYJIO, 3aIlUChIBATh
HaTypaJIbHBIE YKCIIA B PA3JIMYHBIX O3ULMOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJHO ONEpUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIO U MHOKECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMILUIEKCHBIE YHCIa B ainredpanyeckoil u
TPUTOHOMETPUUYECKOU (opMe, BBHIMOIHATH apu(hMETUYECKHUE OINepalii ¢ HUMU U
U300paXkaTh HA KOOPJIUHATHOM MIOCKOCTH.

YpaBHeHUS U HEPaBeHCTBA:



CBOOOJHO OMEPUPOBATh MOHITUSMH: HUpPpAlMOHAJbHbBIC, MOKa3aTelbHbIE U
gorapuMUYECKUe HEPABEHCTBA, HAXOAWTh WX PEHICHUS C  IOMOIIBIO
PaBHOCHUJIBHBIX IEPEXOJIOB;

OCYUIECTBJISATH OTOOpP KOpPHEW MpHU pEUIeHUUd TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/JIHO OMEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  (GOPMYJBI  JUIsl  pPEUIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH MOHATUSIMU: CUCTEMa U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUS, HAXOUTh PEIICHUS
CUCTEMbl U COBOKYITHOCTEN pallMOHAJIbHBIX, UPPALMOHATIBHBIX, MOKA3aTEIbHBIX U
Jaorapu(pMUYECKUX YPABHEHHUI U HEPABEHCTB;

pemarb palMOHAIIbHBIE, HppalMOHaIbHEIE, MOKa3aTeIIbHbIE,
gorapuMUYECKUe W TPUTOHOMETPUYECKHE YPaBHEHUS W  HEPABEHCTBA,
coAepKalye MOIYJIA U apaMeTpsbl;

OpPUMEHSTH rpaduyecKue METObI JIJIsl pelIeHUs] YPaBHEHU U HEPABEHCTB, a
TaKKe 3a7a4 C mapameTpamus;

MOJCIIUPOBATh peajdbHBIE CHUTyallMM Ha S3bIKE anreOpbl, COCTaBISAThH
BBIDQ)KCHUS, YPABHEHHUs, HEPABEHCTBA WU HMX CHUCTEMBI IO YCJIOBUIO 3aJa4yH,
UCCJIeIOBAaTh IOCTPOEHHbIE MOJENM C HCIIOJb30BAaHUEM arnmapara anreopsl,
UHTEPHPETUPOBATH MOJTYUECHHBIN PE3YIIbTAT.

DOyHKUUM U Tpadpuku:

CTpOUTh TpadUKH KOMIOZUIIMA (PYHKIIMH C TOMOIIBIO DJIEMEHTApPHOTO
UCCJIEIOBAHUS U CBOMCTB KOMIO3UIUY JABYX (DYHKIIMIA;

CTPOUTh TE€OMETpUYECKHEe o0pa3bl ypaBHEHHH U  HEPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOMHO  OMEpPUPOBaTH TOHATUAMU: TpahUKH  TPUTOHOMETPHUUECKHUX
byHKIIHIA;

OpUMEHATh (QYHKIMUA JUIT MOJCJIMPOBAHUS M HCCICIOBAHUS PEalbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4eCKOro aHaImu3a:

HCII0JIb30BaTh MPOU3BOAHYIO JIJIsl UCClieoBaHus (YHKIIMM HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HAXOJUTh HANOOJbIIIEe M HAUMEHBINICE 3HAUYCHUST (PYHKIIMNA HETPEPHIBHOW Ha
OTpE3KE;

WCIIOJIb30BaTh MPOU3BOAHYIO IS HAXOXKICHUS HAWJIYYIIEro pPEUICHHUS B
NPUKJIAAHBIX, B TOM YHUCJIE COLMAIBHO-DKOHOMHYECKUX, 3adadax, JJis
OTIpeNIeICHUs] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHOro (opmynon wim
rpadukoM;



CBOOOJHO OMEPHPOBATH TOHATHIAMH: TEPBOOOpa3Hasi, OMpPenCIEHHBIHI
WHTETpajl, HAXOAWTHh IEPBOOOPA3HBIC JIIEMEHTAPHBIX (YHKIHA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonuiia;

HAXOJWUTh TUIOMIAAN TUIOCKUX UTYP U OOBEMBI TEJ C MOMOIIBI0 WHTETpalIa;

UMETh TIPEACTABJICHHE O MAaTeMAaTHYECKOM MOJICTUPOBAHMHM Ha TPHUMEpE
coctaBiieHus TuPepeHINATBHBIX YPaBHEHUI;

pemiath TPUKJIaJAHbIE 33/a4d, B TOM YHCIE COIUATbHO-3KOHOMUYECKOTO U
du3nIecKoro xapakTepa, CpeACTBaMH MaTeMaTHIECKOTO aHAIH3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KITACC
KoimyecTBo yacos DJIeKTPOHHbIE
Ne (uudposrie)
i HaumeHnoBaHue pa3aesioB M TeM NPOrPaMMblI Beero Kontpoabubie | IlpakTnueckue oBpasoBaTeIbHbIE
padoThI padoThI
pecypchl
MHO€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX YpaBHEHUM
) Oynknuu v rpaduku. CrenenHas GyHKINS C 12 |
LIEJIBIM TTOKa3aTesIeM
3 Apudmernueckuii KOpeHb N-0if CTENEHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pynkuus. [lokasarenbHble 10 1
YpaBHEHMS
5 Jlorapudmuueckas Gpynkius. Jlorapupmuueckue 18 1
YPaBHEHHUS
TpuroHoMeTpruieckre BoIpaXKEHUS U YPAaBHEHHUS 22 1
[TocnenoBaTebHOCTH U MTPOTPECCUU 10 1
HenpepsiBabie ¢pyHkiuu. [IpousBoaHas 20 1
9 [ToBTOpeHMEe, 0600IIEHNE, CUCTEMATU3AIIHS 5 )
3HaHUNI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KITACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne (uudposbie)
i HaumeHnoBaHue pa3aesioB U TeM MPOrPaMMbI Beero KontpoabHbie IIpakTnueckune 06pa3OBATEIbHbIE
padoThI padoThI pecypenI
1 I/IccneImBaHer GYHKIHI ¢ TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBoOOpa3Hast u UHTETPAT 12 1
3 I'paduku TpuroHoMeTprueckux GyHKITHI. 14 1
TpuroHomeTprUdYecKrue HEPaBEHCTBA
4 HppannonanbHbIe, MOKa3aTeIbHbIC U 24 i
JorapuMuyeckrue HepaBeHCTBA
KommnekcHbie uncna 10 1
Harypanbnble u 1enbie ynucna 10 1
7 CucreMbl paliioHaIbHBIX, UPPALMOHAIBHBIX 2 1
TIOKA3aTeIBHBIX U JIOTapU(OMHUUISCKUX YPABHCHHMA
8 3amauu ¢ mapaMeTpamu 16 1
9 HOBToPeHHe, 0000111eHEe, CHCTEMATH3AIIHS 16 )
3HaHUN
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KoHTpoJbHbIe
padoTbI

IIpakTHyeckue
padoTsI

Jlara
H3yYeHHUs

MHO)K€eCTBO, ONEepaLMK HAJl MHOYKECTBAMHU U MX CBOMCTBA

Juarpammel Oiinepa-Benna

IIpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO anmapara Juisl peleHus
3ama4

Panmonanpsubie uncina. OOBIKHOBEHHBIC U JECATUYHBIC TPOOH,
[TPOLIEHTHI, OECKOHEYHBIC TIEPUOANYECKUE TPOOH

OOBIKHOBEHHBIE U ICCSITUYHBIC JPOOH..

IIpoueHTHI.

beckoHeuHbIe TEpHOIUYECKHE IPOOH.

I[eﬁCTBHTeHLHBIC yuciaa. PalimoHanbHbIE U HppaluOHAJILHBIC YUCIIa

ApudmeTrnueckue onepanuu ¢ J1eHCTBUTEIbHBIMU YUCIIaMU

Mopaynb IEMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA

— | =] O O | O&N| WD

— O

[TpuOnkE€HHBIE BHIYMCIECHUS, IPAaBUJIa OKPYTJICHUS, TPUKUIKA U
OLICHKA PE3YyJIbTATa BBIYUCICHUI

—_] = =] =] =] = =

12

OcCHOBHBIC MCTOJbI pCHICHUA LCJIbIX U [[pO6HO- panrOHAJIbHBIX
ypaBHeHI/Iﬁ N HCPAaBCHCTB

13

OcHOBHBIE METO/IbI PEIICHUS IENIBIX U APOOHO- paIllHOHATBHBIX
YPAaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METOJIBI PEIICHUS IEJbIX U JPOOHO-




palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

MHorouIeHsl OT OJJHOM NEpeMEHHOM. JleleHne MHOro4JIeHa

15 Ha MHOT'OWIEH C ocTaTKoM. Teopema besy

16 Muorousnens! ¢ uensiMu kodgduurentamu. Teopema Buera

17 Pemenue cucrem JIMHEHHBIX YpPaBHEHUI

18 Pemenue cuctem JIMHEHHBIX ypaBHEHUI
Marpuiia cucTeMsl JTUHEUHBIX ypaBHeHUH. OnpenenuTenb

19 MaTpHUILIBI 2X2, €r0 FreOMETPUUECKUI CMBICI U CBOWCTBA;
BBIUUCIICHUE €r0 3HaUCHUs

20 Omnpenenurens MaTPUILHI 2X2, €r0 TEOMETPUIECKUN CMBICT U
CBOICTBA; BBIYMCIICHUE €0 3HAUYCHUS

o1 [TpumeHeHue ornpeennuTeNs A1 PeleHUs] CHCTEMbI
JIMHENHBIX YPABHEHUN

” Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEUHBIX YPABHEHUN

” Pemenne npukiaaHpIX 3aa4 ¢ IOMOLIBIO CUCTEMBI
JIMHENHBIX YPABHEHUN

24 Kontponbhas pabota: "PannonanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI IMHENHBIX YpaBHEHUN"

’5 Oyukiyst, cnocoOsl 3aganus GyHKIMU. B3aumHo oOpaTHbIe
bynkuun. Kommnosutus GyHKiumi

2% I'paduk pynkumu. JnemMmeHTapHble TPeOOpa3OBaHUS
rpaduKoB (PpyHKITHI

7 OO6nacTp ornpeneneHuss © MHOXKECTBO 3HAUCHUH (DyHKITUH.
Hymu gynkiun. [TpomexyTku 3HaK MOCTOSIHCTBA

)% YérHuble u HeuéTHbIe QpyHKuMU. [lepuoanyeckue QyHKIMH.

[TpomexyTKH MOHOTOHHOCTH (DYHKITHH




MaxkcumyMmbl 1 MUHUMYMBI QyHKIMH. Hanbomnbiee u

29
HauMeHbIlIee 3HaYeHHe (PyHKIUU HA IPOMEKYTKE

30 Jluneiinas, kBagpaTudHas u IpOOHO-IMHEHHAS (PYHKITUH

31 DJeMeHTapHOe UCCIIE0BAaHKIE U TIOCTPOCHUE TPAPUKOB ITUX
byHKINH

0 DJeMeHTapHOe UCCIIeIOBaHNE U MTOCTPOCHHE TPaUKOB ITUX
byHKIHN

33 Crenens ¢ nenbiM nokasareneMm. bunom HeroToHa

34 CreneHsb ¢ 1eI6IM IToKa3aTeneM. buanom HrrotoHa

35 CreneHHast pyHKIIHS C HaTypaJIbHBIM U LIEJIBIM IT0Ka3aTeIeM.
E€ cBoiicTBa u rpaguk

16 Kontponbnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpagpux"

37 ApudmeTnuecknii KOpeHb HATYPaJIbHOM CTENIEHU U €r0
CBOMCTBA

18 ApudmeTndeckuii KOpeHb HATYPATbHOM CTENIEHU U €T0
CBONCTBA

39 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUN, COJIEPIKALIINX
CTENEHU U KOPHU

40 [TpeoOpa3oBaHus YNCIOBBIX BHIPAXKECHUHN, COAEPIKAIINX
CTEIEHU U KOPHU

41 [IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COJIEPIKAIIIIX
CTEINEHU U KOPHU

0 WppanumonaneHele ypaBHeHNU. OCHOBHBIE METO/IbI PEILICHUS
MPPALMOHAIIBHBIX YPaBHEHUN

43 WppaunonaneHbele ypaBHeHUs. OCHOBHBIE METO/IbI PELICHUS

UPPALMOHAIIBHBIX YPAaBHEHUN




HppanmonaneHele ypaBHeHHU. OCHOBHBIE METO/IbI PEILICHUS

4 UPPALMOHAIIBHBIX YPaBHEHUM 1

45 PaBHOCHIIBHBIEC IEPEXOBI B PEIIEHUU UPPALMOHAIBHBIX |
YpaBHEHU

46 PaBHOCWIIbHBIE IEpEXObl B PELLIEHUN UPPALIMOHAIBHBIX |
YpaBHEHU

47 PaBHOCWIIBHBIE IEPEXOBI B PEIIEHUU UPPALMOHAIBHBIX
YPaBHEHUU !

A3 PaBHOCHIIbHBIE TEpEXObl B PELLIEHUN UPPALIMOHAIBHBIX |
YpaBHEHUI

49 CBoiicTBa 1 rpaduk KOpHS N-0i CTENeHU Kak GyHKIUN 1
00paTHOM CTENEHHU C HaTypaJIbHbIM [TOKa3aTeaeM

50 CaoiicTBa 1 rpaduK KOpHS N-OM CTENEHU KaK QYHKIINU |
00paTHOM CTENEHH C HAaTYPaJIbHBIM ITOKa3aTeleM

51 KonrponbHas pabdora: "CBoiicTBa 1 rpaguk KOpHs n-oit 1
creneHn. MppanroHanpHble ypaBHEHHS "

52 CreneHp ¢ pallMOHAIBHBIM MTOKA3aTeNeM U €€ CBOMCTBA 1

53 [Toka3zarenbHas (GyHKIMS , €€ CBOWCTBA U IpaduK. 1

54 CreneHp ¢ pallMOHAIBHBIM TTOKA3aTeNIeM U €€ CBOMCTBA 1

55 [ToxazarenpHas GyHKIHS, €€ cBOICTBA U rpaduk 1

56 Hcnonw3oBanue rpaduka GyHKIUN 1)1 pEIICHUS] ypaBHEHUH 1

57 Hcnonp3oBanue rpaduka GyHKIMN 151 peHICHUs] YpaBHEHUN 1

58 IToxazarenbHble ypaBHEeHUS. OCHOBHBIE METO/BI PELICHUS |
MOKa3aTeNIbHBIX YPaBHEHUN

59 IToxazarenbHble ypaBHeHUs. OCHOBHBIE METOABI PELICHUS |
[I0Ka3aTeNbHbIX YPaBHEHUN

60 IToxazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/bI PELICHHUS 1




[IOKa3aTeJIbHBIX YPaBHEHUN

Kontponbhas pabota: "[lokazarenbHast QyHKIMSL.

61 1
IToxazarenbHble ypaBHEHUS"

62 Jlorapugm uyucna. CoiicTBa gorapudma 1

63 Jlorapudm uncna. CoiicTBa Jorapudma 1

64 Jlorapudwm yucia. CpoiicTsa orapudma 1

65 JlecaTnuHbIC M HaTYpaJIbHBIC JOTapU(DMBI 1

66 JlecaTuunble U HaTypalbHbIE JOTapuMbl 1

67 [IpeobOpazoBanue BeIpaXeHUH, CoIepKaIINX Jorapudmpl 1

68 [TpeoOpa3oBaHue BBIPAKEHUNA, COACPIKALIHNX JIOTapUPMBI 1

69 [TpeoOpazoBanme BeIpaXeHUH, CoIepKaIIuX Jorapudmpl 1

70 Jlorapudmuueckas GyHKIuUs, €€ CBOWCTBA U rpauk 1

71 Jlorapudmuueckas pyHkmus, €€ cBoicTBa U rpaduk 1

72 Hcnonb3oBanue rpaduka GyHKIMK A5 pEHISHUs] YpaBHEHUN 1

73 Hcnonw3oBanue rpaduka QyHKIUN 1)1 pEIICHUs] ypaBHEHUH 1

74 Jlorapudmmueckue ypaBHeHuss. OCHOBHBIE METO/BI PEIICHUS |
norapupMUUECKUX YpaBHEHHH

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS 1
JOTapuPpMHUECKUX YpaBHEHUI

76 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METOBI PEIICHUS 1
norapu(pMUUECKUX YpaBHEHHI

77 PaBHOCWIIbHBIE TIEPEXObl B PEIICHUH JIOTaPU(PMUIECKIX 1
YpaBHEHUIA

73 PaBHOCHIIBHBIE TTEPEXOIbl B PEIICHUH JIOTapU(PMUIECKUX i
ypaBHEHH

79 Konrponbnas padora: "Jlorapupmuueckas QyHKIHS. 1




Jlorapugmuueckue ypaBHeHUs"

80 CuHyC, KOCHHYC YHCIIOBOTO apryMeHTa 1
81 TaHreHc ¥ KOTaHI€HC YUCII0BOIO apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC YUCIIOBOTO apryMEeHTa 1
&3 ApKcuHYC, apKKOCUHYC U apKTaHI'€HC YMCIIOBOTO apryMeHTa 1
24 Tpuronomerpuydeckas OKpy>KHOCTb, OTIpe/I€TICHNE |
TPUTOHOMETPUYECKHX (PYHKIUN YUCIOBOTO apryMeHTa
85 Tpuronomerpuyeckast OKpyKHOCTb, OIIPEACICHUE 1
TPUTOHOMETPUUYECKUX (PYHKLINH YHUCIOBOTO apryMEeHTa
86 ®opmyJibl JBOWHOTO yTiia 1
87 @opMyIIbl TOHUKEHUS CTEIICHU 1
88 ®opmyJibl TOJTOBUHHOTO yTiia 1
89 ®opMyJIbl CyMMBbI apTYMEHTOB 1
90 dopMybl CyMMBI QYHKITUI 1
91 [Ipeobpa3oBaHne TPUTrOHOMETPUUECKUX BBIPAKEHUM 1
92 [IpeoOpa3zoBaHne TPUTOHOMETPUIECKUX BBIPAKCHHIM 1
93 [Ipeo6pa3oBaHne TPUrOHOMETPUUECKUX BBIPAYKEHUM 1
94 Pemenne TpUroHOMETpUUECKUX YpaBHEHUM. Y paBHEHHE 1
cosx=a
95 Pemrenne TpuroHOMETpUYECKNX YPAaBHEHHUN. Y paBHEHHE 1
sin x=a
9% Pemenne TpUroHOMETpUUECKUX YpaBHEHUI. Y paBHEHHE 1
tgx=a
97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI 1
98 Pemenune TpUroHOMETpUUECKUX ypaBHEHUI 1
99 Pemrenne TpuroHOMeTpHUYECKUX YpaBHEHUI 1




100

PeleHne TpUroHOMETPUYECKUX YPaBHEHUM

101

Kontponbnas padota: "TpuroHoMeTpruieCKrue BEIPAKECHHS 1
TPUTOHOMETPUUECKHUE ypaBHEHUS"

[TocnegoBaTenbHOCTH, CIIOCOOBI 3aJaHH

102 nocye0BaTelbHOCTER. MeTon MaTeMaTUYeCKON MHAYKIINN 1
103 Metoa MaTreMaTHYeCKON MHAYKIIUU 1
104 Apudmernueckas mporpeccus 1
105 ['eomeTpuyeckas mporpeccust 1
106 beckoHeuyHO yObIBarolias reoMeTpudecKasi Iporpeccust 1
107 CyMMa 0eCKOHEYHO YOBIBAIOIIEH T€OMETPUUYECKON |
Iporpeccun
108 JInHelHbIN 1 3KCrIOHeHIMaNbHBINA pocT. Yucio e. dopmyiia |
CJIOXHBIX IPOLIEHTOB
109 JIMHENHBIN U SKCIOHEHUMANIbHBINA pocT. Yucio e. Popmyna 1
CJIOXHBIX MPOLIEHTOB
110 Hcnonp30BaHne IPOrpeccuu sl peLIeHHs] pealbHbIX 3a/1a4 |
IIPUKJIATHOTO XapaKTepa
111 Konrponsnas padora: "[locnenoBareabHOCTH U porpeccuun’” 1
112 HemnpepsiBHBIC (DYHKIINN ¥ KX CBOMCTBA 1
113 Touka pa3pbiBa. ACUMOTOTHI TpapuKOB (HyHKIUI 1
114 CpoiicTBa (yHKIMI HETPEPHIBHBIX Ha OTPE3KeE 1
115 CpoiicTBa (yHKIMI1 HETIPEPHIBHBIX Ha OTPE3KE 1
116 Meron UHTEpPBAIIOB I PELICHUS HEPABCHCTB 1
117 Meron HHTEPBAIIOB ISl pELICHUSI HEPABEHCTB 1
118 Meron UHTEpPBAIIOB I PELICHUS HEPABCHCTB 1
1

119

[IpumeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIUH JIJIs1 PEIICHUS




3aaa4

[IprmeHeHne CBOMCTB HENMPEPHIBHBIX (YYHKIUHN A7 pelIeHUs

120 1
3ama4y
121 [TepBast 1 BTOpas NpOU3BOIHBIC (PYHKITHH 1
122 Onpenenenue, reoOMETpUUECKUNA CMBICIT TPOU3BOTHOM 1
123 Omnpenenenne, GU3NIECKUN CMBICIT POU3BOIHOMN 1
124 YpaBHeHue kacaTellbHOU K rpaduKy QyHKIMH 1
125 VYpaBHeHHE KacaTeabHOU K TpapuKy HyHKIUU 1
126 [Tpon3BoHBIC dTIEMEHTAPHBIX (HYHKIIAN 1
127 [Tpon3BoIHBIE IEMEHTAPHBIX (YHKIIHIA 1
128 [TpousBogHast CyMMBI, TPOU3BEACHHUSI, YACTHOTO U |
KOMITIO3UIIUHU (PYHKIIHH
129 ITpon3BoaHas CyMMBI, IPOU3BEACHMSI, YACTHOTO U |
KOMITO3UIIUH (PYHKIIHIA
130 [Ipou3BogHasi CyMMBI, IPOU3BEICHUS, YACTHOTO U 1
KOMITO3HITUH (QyHKIIHA
131 Kontposnbnas pabora: "[IpousBoanas" 1 1
132 [ToBTOpeHnue, 06001IeHNE, cCCTEeMaTH3alUs 3HAHUH: |
"VpaBHeHus"
133 [ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIMS] 3HAHUMN: |
"®yHkun"
134 HToroBast KOHTpoNbHas paboTa 1 1
135 Urorosast koHTpoIpHAs paboTa 1 1
136 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10




11 KITACC

KoandecTBo 4acoB

Ne Jara
Tema ypoka Kontpoabubie| I[IpakTuyeckue
n/n Bcero U3y4YeHus
padoTbI padoTsbI
1 [TpumeHeHre TPON3BOIHON K UCCIIENOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
) [IpumeHeHne MPOU3BOIHON K UCCIeI0BaHUIO (DYHKIUN Ha |
MOHOTOHHOCTb M 3KCTPEMYMbI
3 [TpuMeHeHre TpON3BOTHON K UCCIIETOBAHHIO (DYHKINI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
4 [IpumeHneHne MPOU3BOIHON K HCCIIeI0BAaHUIO (DYHKIIUN Ha |
MOHOTOHHOCTb M 3KCTPEMYMbI
5 [IpuMeHeHne MPON3BOTHOM K UCCIICTOBAHHIO (DYHKIIHI HA |
MOHOTOHHOCTb M 3KCTPEMYMBI
6 [TpumeHeHre NPOU3BOIHON K UCCIIET0BaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMbI
7 Haxoxnenne HaubobII1ero 1 HaMEHbILIEro 3HaYeHHs] HETIPEPhIBHOM |
(byHKINM HAa OTpe3Ke
2 Haxoxnenne HaubobIIero 1 HAMMEHbILIEr0 3HAYEHHS HETIPEPHIBHOM 1
(GyHKIIUU Ha OTpe3Ke
9 Haxoxnenne HaubobI1ero 1 HauMEHbIIIEro 3HaYeHHs HETIPEPHIBHOM |
(byHKIHM HAa OTpe3Ke
10 Haxoxnenrne HaubobI1ero 1 HauMEHbILIEro 3HaYeHHsI HETIPEPhIBHOM 1
(GyHKINHU Ha OTpe3Ke
1 Haxoxnenne HanOoJbIIero 1 HAMMEHBIIETO 3HAYeHUs HePEPhIBHOMH 1
(GyHKIIMH Ha OTpE3Ke




HaXO)KI[eHI/Ie HAHOOJIBIIIEr0 U HAMMEHBIIIETO 3HAUYECHHUS

12 HENpepbIBHON (PYHKLIMU HA OTPE3KE

13 IIpuMeHeHne MPOU3BOHON I HAXO0XKACHHS HAUITYyYIlIero
pelIeHNs B IPUKIIAIHBIX 3a7a4ax

14 [TpyumeHeHne MPOU3BOIHON I HAX0XKACHNUS HaWTyYIlIero
pEILIEHNs B IPUKJIAJHBIX 3a7a4ax

15 ITpuMmeHeHne NpON3BOJHON I ONPEACIICHUS CKOPOCTH U
YCKOpEHHUs IpoIiecca, 3alaHHOT0 (OopMyIIOi HiTH rpadukom

16 [IpuMeHeHne NPOU3BOIHON JIUIs ONPEEIEHUS CKOPOCTH U
YCKOpEHUs Tpoliecca, 3aJaHHOTO (popMyIioil nin rpadukom

17 Komnoszumus ¢yHkumii

18 Kommozurust pyHkumi

19 Komnoszumus ¢yHkumii

20 I'eomeTpuueckue oOpa3bl ypaBHEHNUN HAa KOOPIUHATHOM
IUIOCKOCTH

71 ['eomerpuueckue oOpa3bl ypaBHEHUI Ha KOOPAUHATHOM
TUIOCKOCTHU

” Kontponbnas pabora: "UccnenoBanue GyHKIMMA ¢
MOMOIIIbIO TPOU3BOAHON"

23 [TepBooOpasHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX

24 [TepBoobOpaznble 3nemeHTapHbIX GyHKIuil. [IpaBuna
HaXOJKJCHUS IEpBOOOPA3HBIX

) [TepBooOpasHbie aneMeHTapHbIX (QyHKIMA. [IpaBuna

. HaXO0KIEHUs IEpBOOOPA3HBIX
26 Hnrerpan. ['eoMeTpuieckuid CMBICT UHTETpaa
7 Beruucnenue onpenenéHHoro MHTerpaia 1o

dbopmyne Hetotona-Jleitbuuna




Beruncrienue onpenenéHHoro MHTerpaa 1o

28 dbopmyne Hetorona-Jlelioanma !

79 [IpuMmenenne uHTErpaia 1 HaX0XKACHUS TUIOIA e |
TUIOCKUX (QUTYD

30 [TpuMeHeHne UHTETpaNa A1l HAXOXKACHUS 00bEMOB )
Tre€OMETPUUYECKUX TeIl

31 [Tpumeps permeHuit nudhepeHImanbHbIX YpaBHCHUN 1

32 [Tpumepsl pemienuii AudpepeHnrnaIbHbIX YpaBHEHUN 1

3 MatemaTtuueckoe MOJEIUPOBAHNUE PEATbHBIX MTPOIECCOB C 1
OMOUIbIO U PepeHInaNbHbIX YPaBHEHUN

34 KonTponbnas pabora: "[lepBooOpasznast u uHTEerpai” 1

35 TpuronomeTrpuyeckue GyHKIUHN, UX CBOWCTBA U TpaPUKU 1

36 Tpuronomerpuieckue GyHKINHU, UX CBOMCTBA U Tpaduku 1

37 Tpuronomerpuyeckue GyHKIUHI, UX CBOWCTBA U TpaPUKU 1

38 Tpuronomerpuieckue GyHKINU, UX CBOKHCTBA U Tpaduku 1

39 Tpuronomerpudeckue GyHKIIMH, UX CBOMNCTBA U TpadUKH 1

40 OT060p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUI C )
MIOMOUIbIO0 TPUTOHOMETPUYECKON OKPYKHOCTH

A1 OT60p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUH C 1
MIOMOIUIbIO0 TPUTOHOMETPUUYECKON OKPYKHOCTHU

0 OT060p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUII € |
MIOMOUIbI0 TPUTOHOMETPUYECKON OKPYKHOCTH

43 OT10op KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH C 1
MIOMOIIbIO0 TPUTOHOMETPUUECKONU OKPYKHOCTHU

44 Penienue TpuroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenne TpUroHOMETpUYECKUX HEPABEHCTB 1




46 PemeHne TpUroHOMETPUYECKUX HEPABEHCTB 1
47 Pemenne TpuroHoMeTprUYECKNX HEPABEHCTB 1
43 Konrponbnas pabdora: "['paduku TpUroHOMETPUUECKUX 1
¢byukuii. Tpuronomerpuueckrue HepaBeHcTBa"
49 OCHOBHBIE METOBI PEIICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/bI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METObI PEIICHUS TTOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/BI PELLIEHUS [I0KA3ATEIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/1bl PELLICHHS JOrapUPMUUECKUX
HEPaBEHCTB 1
54 OCHOBHBIE METO/IbI PEIICHHS JOTapUPMHUECKUX 1
HEPaBEHCTB
55 OCHOBHBIE METO/1bl PELLICHHS JOrapUPMUUECKUX 1
HEpPaBEHCTB
56 OCHOBHBIE METOJIbI PEIICHHS JOTapUPMHUECKUX |
HEPaBEHCTB
57 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELLIEHUS] UPPAIIIOHATbHBIX HEPABEHCTB 1
59 OCHOBHBIE METOBI PELLIEHUS UPPALIMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METOBI PEIICHUS UPPAIMOHATILHBIX HEPABEHCTB 1
61 ['padrueckue METOIBI PELICHNS UPPAIMOHATBHBIX )
YpaBHEHU
& I'paduueckue MeTo bl peLIEHUs UPPALIMOHATIBHBIX
YPaBHEHUU !
63 I'padmueckue MeToAbl pelIeHHs OKa3aTeIbHbIX |

ypaBHEHUU




['paduueckue MeTObI PEeLICHUs TOKAa3aTeIbHbBIX

64
HEPaBEHCTB

65 ['padpuaeckue MeTombl pemeHus JorapuGMUISCKIX
YPaBHEHUM

66 ['padrueckue METOIBI PEICHHS JTOTaAPUPMHUECKIX
HEPaBEHCTB

7 ['padmyeckue MeToAbl pemeHus JIOrapupMUIECKIX
HEPaBEHCTB

68 ['paduaeckue MeTombI pelIeHns MOKa3aTeIbHBIX U
norapuMUUECKUX YpaBHEHHH

69 I'padmyeckue MeToAbl pelIeHUS MOKAa3aTeNbHBIX U
Jorapu(pMUUECKUX YpaBHEHHM

70 I'padmyeckue MeToAbl pelIeHUs OKAa3aTeNbHbIX U
norapupMHIECKUX HEPABEHCTB

71 I'padrueckue MeTOIbl peLIeHNs OKAa3aTeIbHbBIX U
norapu(MUIECKIX HEPABEHCTB

7 Kontponbnas padota: "UpparnmoHaibHble, TOKa3aTeIbHBIC
u orapupMuUecKrue HepaBeHcTBa"

7 KommnekcHble uncna. Anredpandeckas u
TpUTOHOMETpHUecKas (pOpPMbI 3alMCH KOMIUIEKCHOTO YKCIia

74 KomrmiekcHbie uncia. Anrebpandeckas u
TpUrOHOMETpHUYecKast POPMBI 3aMUCH KOMIUIEKCHOTO YHUCIIa

75 ApudnmeTndeckne onepanuy ¢ KOMILUIEKCHBIME YUCIIaMU

76 ApudmeTnueckre onepalnuy ¢ KOMIUIEKCHBIMH YUCIIaMU

77 N300paxeHne KOMIIJIEKCHBIX YMCE Ha KOOPINHATHON
TUIOCKOCTHU

78 N3o0pakeHre KOMIUIEKCHBIX YHCe Ha KOOPAMHATHOM




IJIOCKOCTH

79 ®opmyna Myaspa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTO 1
quclia

20 ®opmyna Myaspa. KopHHU n-0#1 CTENIEHU U3 KOMIUIEKCHOTO 1
quclia

81 [IpuMeHeHrne KOMIUIEKCHBIX YMCEIT JUIsl PeIEHUs 1
(bU3NUECKUX U TEOMETPHUYECKHUX 3314

82 Kontposnbnas pabdora: "KommiekcHsie uyncna" 1

83 HarypanbHble U 11esbie yncia 1

84 HarypanbHble 1 nesnbie ynucna 1

85 [IpuMeHeHne NPU3HAKOB JEIUMOCTH LEJIbIX YUCEI 1

86 [IpuMeHeHne NPU3HAKOB AETUMOCTHU LENbIX YUCET 1

%7 [IpuMeHeHue npu3zHakoB AenuMocTy uensix yucen: HOJl u 1
HOK

28 [IpumeneHue npu3zHaKoB AeIUMOCTH Lenbix yucen: HOJl u )
HOK

29 [IpuMeHeHre NPU3HAKOB ACIUMOCTHU LEIbIX YUCEI: OCTATKU 1
10 MOAYJIIO

9 [IpumeHeHne MPU3HAKOB AETUMOCTH LENbIX YUCEI: OCTATKH |
110 MOAYJIIO

91 [IpuMeHeHne NPU3HAKOB ACIIUMOCTHU LEIbIX YHCEIL: 1
anroput™ EBKiuaa nms pemeHus 3aa4 B LeJIbIX Yuciaax

92 Kontponbnas pabora: "Teopust nenbix uyucen" 1

93 Cucrema v COBOKYIHOCTb ypaBHEHUI. PaBHOCUIbHBIE I
CHUCTEMBI U CUCTEMBbI-CIICACTBUS

04 CucrteMa ¥ COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE |

CHUCTEMbI U CUCTCMBI-CJICACTBHUA




OcHOBHBIE MCTOJbI pCIICHUSA CUCTEM U COBOKYHHOCTefI

95 palMOHAIbHBIX YPABHEHUI

% OCHOBHBIE METObI PEIICHHS CUCTEM M COBOKYITHOCTEH
UPPALMOHATILHBIX YPaBHEHUM

97 OCHOBHBIE METOBI PELLIEHUS] CHCTEM U COBOKYITHOCTEN
MIOKAa3aTeJIbHbIX YPAaBHEHUI

08 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEM
[TOKa3aTeJIbHBIX YPAaBHEHUI

99 OCHOBHBIE METObI PEILIEHUS] CHCTEM U COBOKYITHOCTEMN
JorapupMHUUECKUX YpaBHEHUI

100 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U COBOKYITHOCTEM
Jorapu(pMUUECKUX YpaBHEHHM

101 [IpuMeHeHne cucTeM K pEeIIeHUI0 MATEMaTHYECKUX 3a1a4d U
3aj71a4 U3 pa3IMYHbIX 00JacTell HAyKU U peajbHOM KU3HHU,
MHTEPIPETALMS TOJyYCHHBIX PE3YyJIbTaTOB
IIpuMeHeHnEe CUCTEM K PELIEHUIO MAaTEMAaTUYECKUX 3a/1ad U

102 3aJ1a4 U3 pa3IUuHbIX 00JacTel HayKu U peaslbHOM JKU3HH,
MHTEPIIPETALNS [TOJIyYEHHBIX PE3YJIbTAaTOB
[IpuMeHeHrne HepaBEHCTB K PELICHUI0 MaTEMAaTUYECKUX

103 3a]a4 ¥ 3a]1a4 U3 pa3Iu4HbIX 00JacTell HayKu U peaibHOI
JKU3HHU, HHTEPIIPETALUs TOJIyYEeHHBIX PE3YJIbTATOB
KonTponbaas pabota: "CrucTeMbl palliOHaIbHBIX,

104 MPPALMOHATIFHBIX TIOKA3aTEeNbHBIX U JIOTapU(PMUIECKUX
ypaBHEHH"

105 ParmonanbsHble ypaBHEHUS ¢ TapaMeTpamMu

106 PannoHanpHbIe HEPABEHCTBA ¢ ITapaMeTpamMu

107 ParmmonanpHbIE CUCTEMBI C TapaMETPAMU




108

HppauyroHanbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu

1
109 HppanmroHanbHbIE CUCTEMBI C TApaMETPaMu 1
110 Iloxa3aTenbHble ypaBHEHUs, HEPABEHCTBA C ITapaMEeTpaMu 1
111 [TokazaTenbHbIE CUCTEMBI C TApAMETPaMHU 1
112 Jlorapugmuueckue ypaBHEHUs, HEPABEHCTBA C 1
napameTpamu
113 Jlorapudmuueckne CUCTEMBI ¢ TapaMeTpaMu 1
114 TpuroHomeTpudecKkue ypaBHEHMs C lIapaMeTpaMHu 1
115 TpuroHomeTpuyeckre HEPaBEHCTBA C MMapaMeTpaMu 1
116 TpuroHomeTpuuecKre CUCTEMBI € NapameTpaMu 1
[TocTpoenue u uccieoBaHNe MaTEMaTHUECKUX MOJIEIe
117 peanbHBIX CUTYalMi C IOMOLIBIO YPABHEHUN C 1
napameTpamu
ITocTpoenue u uccieoBaHNEe MaTEMAaTHUECKUX MOJIEIen
118 pEaNIbHBIX CUTYaLIUi C OMOIIIBIO CUCTEM YPaBHEHHI ¢ 1
napameTpamMu
ITocTpoeHue u ucciieoBaHNE MaTEMaTUUYECKUX MOJIEIEeH
119 peanbHBIX CUTYyaIMil C MIOMOIIBIO CHCTEM YPABHEHUN C 1
napameTpamu
120 Kontponbnas padota: "3agaun ¢ mapamerpamu" 1
121 [ToBTOpeHue, 06001IeHNE, CCTEeMaTH3alUs 3HAHU: 1
"VpaBaenus"
122 [ToBTOpeHmEe, 0000IIEHNE, CUCTEMATH3AIIHS] 3HAHUMN: |
"VpaBHeHus"
123 [ToBTOpeHme, 006001IeHNE, CHCTEMAaTH3aIUs 3HAHU: 1
"VpaBHenus. Cuctembl ypaBHEHUN"
124 [ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs 3HAHUIA: 1




"HepaBencrsa"

[ToBTOpeHue, 06001IeHNEe, cUCTeMaTH3alusl 3HaHUH:

125 1
"HepaBencrsa"
126 [ToBTOpeHmEe, 006001IeHNE, CHCTEMAaTH3aIUs 3HAHU: 1
"Hepasenctna"
127 [ToBTOpEeHME, 0000IIIEHNE, CUCTEMATU3AIIHSI 3HAHUMN: 1
"IIpon3BoaHas u €€ npuMeHeHue"
128 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIMS] 3HAHUMN: 1
"IIponsBoaHas u €€ npuMeHeHue"
129 IToBTOpEeHHE, 0000IIIEHNE, CUCTEMATHU3AIIHS] 3HAHUMN: |
"IIponsBoaHas u €€ npuMeHeHue"
130 [ToBTOpeHme, 0600IIEHNE, CUCTEMATHU3AIIMS] 3HAHUMN: |
"NHTerpan u ero npuMeHeHue"
[ToBTOpeHue, 06001IeHNEe, cCCTeMaTH3alus 3HAHUH:
131 "®OyHKImn" !
[ToBTOpeHue, 0600IIEHNE, CUCTEMATHU3AIIMS] 3HAHUN:
132 "®OynHkiun" I
[ToBTOpeHue, 06001IeHNE, CCTEeMaTH3alUs 3HAHUH:
133 "®yHKIMNn" !
134 HroroBas koHTpobHAs paboTa 1 1
135 HToroBast KOHTpOJIbHAs paboTa 1 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHSI 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 10




YYEBHO-METOJIMYECKOE

OBECHEYEHUE OEPA3OBATEJILHOI'O

MPOLIECCA

OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1JIS1 YYEHUKA

METOAUYECKHE MATEPHAJIbBI JJIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

MHTEPHET IHOK u POIII
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