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HOACHUTEJIBHAS 3AIIUCKA

VYueOHbiil Kypc «Anredpa U Havyajla MaTEMAaTHYECKOTO aHalIn3a» SIBISETCS
OIHUM U3 Haubojiee 3HAYMMBIX B MpOrpaMMe CpPEAHEro oO0IIero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ais
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JIPyrod CTOPOHBI, (OPMUPYET
JIOTUYECKOE M aOCTPAKTHOE MBINUJICHUE OOYyYaroMMXCA Ha YpOBHE, HEOOXOAUMOM
JUIS. OCBOCHUSI UH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTHUX
IUCIMIUIMH. B pamkax paHHOro y4eOHOro Kypca oOydwaroluecs OBJaJeBaloT
YHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHOW Hayku, KoTopas (OpMYyJIHpPYET CBOH
JOCTH)KEHUSI B MaTEMaTUYECKOU opMme.

VY4eOHbIll Kypc ainreOpsl M Havajl MAaTeMaTHUYECKOro aHalli3a 3aKiaJlbIBaeT
OCHOBY I YCIEHIHOTO OBJAJeHUsS 3aKoHaMu (U3UKH, XUMHUH, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIIMM Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIB30BaTh WX IS JaJbHEHIEro oOpa3oBaHUA U B
MOBCETHEBHOM >XM3HU. B TO ke BpeMsi oBiajeHUE aOCTPAKTHBIMU U JIOTUUECKHU
CTPOTMMHM KOHCTPYKIMSIMH aJreOpbl M MaTeMaTHYeCKOro aHaln3a pa3BUBAET
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBAThH
YTBEPKACHUS C MOMOUIBI0O MHAYKIIMU U PACCYKIaTh NEAyKTUBHO, HCIIOJIb30BaTh
00001IeHne ¥ KOHKpEeTH3aluio, abCTparupoBaHUE U AaHAIOTHIO, (QOpPMHUpPYET
KpEaTUBHOE U KPUTUYECKOE MBILLJICHUE.

B xonme u3yuenus ydeOHOro kKypca «Anredpa M Hayaiga MaTEMaTHYECKOTO
aHanu3a» oOydYaromniyecs MoJTy4yaloT HOBBIM OMBIT PEIICHHs MPUKIAAHBIX 3a/aad,
CaMOCTOSITEILHOTO MOCTPOCHUSI MATEMAaTUUYECKUX MOJIENIE peallbHbIX CUTYalluH,
UHTEpOpETAalMd  MOJYyYEHHBIX  PEUICHUW,  3HAKOMSATCA €  [pUMEpaMHu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEH B NPUPOAE, HAYKE U HUCKYCCTBE, C
BBIJAIOIIUMUCS MATEMATUYECKUMU OTKPBITUSIMHA M UX aBTOPAMH.

VY4eOHbIli Kypc 00JajaeT 3HAYUTENHHBIM BOCTHTATEIBHBIM TMOTCHITHAIOM,
KOTOpPBIN peanu3yeTcss Kak depe3 Y4YeOHBI Marepuan, CrocoOCTBYIOMUN
(GbopMHUPOBaHUIO HAYYHOTO MHPOBO33PEHHS, TaK U 4epe3 crhenuuky ydeOHOMH
JESATENBHOCTH, TPeOyIoMell MPOJAOIKUTEIPHOW KOHIIEHTpPAIlMd BHUMAaHUSA,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IMOJYYEHHBIN
pe3yJbTar.

B ocHoBe Merommku oOydeHHs anreOpe W HadalaM MaTeMaTH4eCKOro
aHaJIM3a JISKUT JEATeIbHOCTHBIN MPUHLINN O0yYEeHUSI.

B crpykrype yudeOHoro kypca «Anredpa W Hayajsa MaTEeMaTUYECKOTO
aHaJIM3a» BBIJEJICHBI CIEIYIOIINE COAEPKATEIbHO-METOIMYECKUE JTUHUU: «YHucna
U BbluucieHus», «OyHkuuu u rpadpuxkn», «YpaBHeHUsI U HepaBeHCTBay», «Hauana
MaTeMaTH4ecKOro aHainuza», «MHoXecTBa U JIOTuKa». Bce oCHOBHBIE



COJIEPKATEIbHO-METOAMUECKIE JIMHUMA HW3YYaloTCd Ha MPOTSIKCHUHM JBYX JIET
o0Oy4yeHUsT Ha ypOBHE CpPEIHEro oOIero oOpa3oBaHMs, €CTECTBEHHO JOTMOJHSS
ApYT Opyra W MOCTETIEHHO HACHINAsACh HOBBIMH TEMaMU U pasznenamu. J[aHHBIN
yu4eOHBI Kypc SIBISETCSA WMHTETPATUBHBIM, TIOCKOJNBKY OOBbequHseT B cebe
COJIep)KaHUE HECKOJIbKMX MAaTeMaTHYeCKHX [UCIUIUIMH, TakuxX Kak anrebpa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHAIM3, TEOpPHUS MHOXKECTB, MaTeMaTHUecKas
noruka u apyrue. Ilo Mepe Toro kak oOyuaromuecs OBiIaaeBalOT Bcé Ooree
IIMPOKUM MAaTEMaTHYECKUM alllapaToM, y HUX MOCIEeI0BaTEIbEHO POpMHUpPYETCs U
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYEeCKYI) MOJENIb peajbHOU
CUTYyaIlH, IPUMEHITH 3HAHUS, TIOTYYCHHBIE IPU U3YYCHHH Y4eOHOTO Kypca, IS
peIIeHUsI CaMOCTOSTEIFHO COPMYIMPOBAHHON MaTeMaTHYECKOW 3aJjau, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxxarenbHO-MeTOAMYECKasT JTUHHS «YuWClia W BBIYUCICHUS) 3aBepIacT
(GopMupoBaHUE HABBIKOB HCIIOH30BAHMS JCHCTBUTEIBHBIX YUCEN, KOTOPOE OBLIO
Ha4aTo Ha YPOBHE OCHOBHOI'O 00IIero oopasoBanus. Ha ypoBHe cpemHero ooiero
oOpa3oBanuss oco0oe BHUMaHUE yneisieTcs (OPMUPOBAHUIO  HABBIKOB
paIMOHANBHBIX BBIYMCICHHUN, BKIIOYAIOMIMNX B Ce0S MCIIOJIIb30BaHUE Pa3IUYHBIX
dopMm 3ammcu 4Ymclia, YMEHHE JeNiaTh MPHUKHUIKY, BBITOIHATH NPUOMIKEHHBIC
BBIYUCIICHUS, OLIEHUBATh YHCIIOBBIC BBIPAXKCHHS, PadOTaTh ¢ MaTEeMaTHYECKUMHU
KOHCTaHTaMH. 3HAKOMBbIE OOYyYalONIMMCSI MHOXKECTBA HATYypalbHBIX, MENbIX,
pallMOHANBHBIX W JEHCTBUTENBHBIX  YHCEN  JOIOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIOM #3 3TUX MHOXECTB pacCMaTpUBAIOTCA
CBOWCTBEHHBIC €My CIenu(DUYSCKUEe 3aJadyd W OIlepauu: JACIICHUE HaIelo,
ONEPUpPOBAaHUE OCTaTKAMH Ha MHOXKECTBE IICNBIX YHCEN, OCOOBIE CBOWCTBA
paIMOHANBHBIX W MPPAIMOHATBHBIX YHCEN, apu(PMETUICCKUE OIepaliu, a TaKXKe
M3BJICUCHUE KOPHS HATYypaJbHOW CTEIEHW HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mocinenoBaTeIbHOMY pacIIMPEHHIO Kpyra HCIOJb3YEeMBIX YHCEN U
3HaKOMCTBY C BO3MOJKHOCTSIMU MX MPUMEHEHHS ISl PElICHUs pazIUYHbIX 3ajad
(GopmupyeTcsi mpeAcTaBIeHUE O €IMHCTBE MAaTeMaTUKU KaK HayKd U €€ poju B
MOCTPOEHUU MOJIETeH peanbHOro MHUpPA, LIUPOKO HCIOJIB3YIOTCS 0000IIeHHE U
KOHKpETH3alHsl.

JIuaus «YpaBHEHUS W HEPABEHCTBAa» pPEATU3YeTCs Ha MPOTSKEHUH BCETO
oOyueHUs Ha YPOBHE CpeIHero ooumero oOpa3oBaHMs, IMOCKOJIBKY B KaKIOM
pasnene IlporpamMmbl MpeaycCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpTaTe OOy4aloOlIUecs] OBJIAJEBAIOT PAa3IMYHBIMM METOJAAMH  PEIICHUS
palMOHANbHBIX, HUPPAIlMOHATbHBIX, [OKA3aTENbHbIX, JIOTAPUPMUUYECKHX U
TPUTOHOMETPUYECKUX ypAaBHEHUH, HEPABEHCTB W CHUCTEM, a Takke 3ajaad,
cojepkammx mapameTpbl. [lomyueHHBIE YMEHHS IIHPOKO HCIONB3YIOTCS MPH
UCCIIeOBaHUU (YHKIMI C MOMOIIBI0O MPOU3BOAHOM, MPH PEIICHUH MPHUKIAIHBIX



3a/1a4y M 3a7a4 Ha HAXO0XKJIEHWE HAauOOJbIINX U HAUMEHbBIIUX 3HAYEHUN (YHKIUU.
JlanHas conep:kaTelibHas JMHUS BKIIOYAET B ce0s Takke (POPMUPOBAHUE YMEHUU
BBINIOJIHATh  pacy€Tsl 1o  ¢opmynaMm, MpeoOpa3oBaHUs  palUOHAIbHBIX,
WPPALUOHAIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHUM, a TaKKE BBIPAKCHUH,
collepKallluX CTeneHu U Jyorapu@mel. biaronaps u3ydeHuro anredpanyecKoro
Marepuaga MOPOUCXOAUT  JaJbHEWINEEe  pPA3BUTHE  AJNTOPUTMHYECKOTO U
a0CTPAaKTHOIO MBIIIIEHUSI O0ydaromuxcs, (GOPMHUPYIOTCS HABBIKUA JETYKTUBHBIX
paccyxJaeHuid, paboTbl C  CHUMBOJBHBIMH  (OpMaMH,  MPEACTABICHUS
3aKOHOMEPHOCTEM M 3aBUCHUMOCTEH B BHJE PaBEHCTB M HEpaBeHCTB. AureOpa
npennaraetr 3(QQGEeKTUBHbIE HMHCTPYMEHTBI JUJISl PEIICHHUS] MNPAKTHUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJa4, HATJSIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH Kak
A3bIKA HAYKH.

CopnepxarenbHo-MeToandeckass JUHUS «DyHKIMM U TpadUKW» TECHO
NEeperieTaeTcsl ¢ JAPYTUMH JIMHUAMH Y4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh U3YUEHNs MaTtepuana. M3yuenue cTeneHHou,
NOKa3aTeJIbHOM, JIorapuMUUEeCKO U TPUTOHOMETPUUYECKUX QYHKIIMNA, UX CBONCTB
U rpaduKOB, UCIOJb30BaHUE (PYHKIMI [JIs peuieHust 3ajad u3 APYrux yuyeOHBIX
IPEAMETOB U PEANBHOMN KU3HHU TECHO CBSA3aHO KaK C MAaTEMATHYECKUM AaHAJIHN30M,
TaK U C pelIeHWEeM ypaBHEHHM M HepaBeHCTB. [lpu sTom OojblIOe BHUMAaHHE
ynensercs (GOpMUPOBAHUIO YMEHUS BbIpakaTh (HOpMyJIaMu 3aBUCUMOCTH MEXKIY
pa3TUYHBIMUA BEJIMYMHAMH, HCCIENOBAaTh MOJyYeHHbIE (YHKIIMH, CTPOUTH HUX
rpaduku. Matepuan 3Toi cojiepKaTeIbHON JIMHUM HAIIEJIEH Ha Pa3BUTHE YMEHH
U HaBBIKOB, IMO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEKJY BEIMYMHAMU B
pasnmuuHoON dopme: aHATUTHYECKOM, Tpadudeckoid U cioBecHo. Ero msydenwme
CIIOCOOCTBYET Ppa3BUTUIO AJITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIlUH, UCTIOJb30BAaHUIO aHATIOTHH.

ConepxartenbHass nuHus «Hayama MaremaTHyeckoro aHalin3a» MO3BOJSET
CYLIECTBEHHO PACHIMPUTH KPYI KaK MAaTE€MaTHUYECKUX, TAK M MPUKIIAJHBIX 3a/ad4,
JOCTYIHBIX OOYyYaroNIMMCs, TaK KaK y HHUX MOSIBISIETCS BO3MOXHOCTH CTPOHTH
rpaduKky  CIOXHBIX (YHKIHA, OMpEAeTsITh WX HAUOONBIIUE U HAUMEHBIIHE
3HAYEHUs, BBIYUCIATH TUIOMIAAU (QUTyp U OOBEMBI Tell, HaXOIUTh CKOPOCTH H
yCKOpeHHus IpoueccoB. JlaHHasg conaepkarenpHas JMHHAS OTKPBIBAET HOBBIE
BO3MOXHOCTH TOCTPOCHUS MAaTEMATUYECKUX MOJEIEH PEaJbHbIX CHUTYyalHH,
MO3BOJISIET HAXOAWUTh HAWIY4Ilee pEIICHWE B NPUKIAAHBIX, B TOM YHUCJE
COLIMAJIBHO-3KOHOMHMYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTHYECKOTO
aHalm3a CIOCOOCTBYET pa3BUTHIO a0OCTPAaKTHOrO, (OPMaIbHO-JIOTHUECKOTO H
KPEAaTUBHOTO MBbIIUICHUS, (OPMUPOBAHUIO YMEHUU pacMO3HABATh MPOSIBICHUS
3aKOHOB MAaT€MAaTHKU B HayKe, TEXHHKE M UCKyccTBe. OOywaromuecs y3HarOT O



BBIJIAIONIUXCA PE3yJIbTaTax, IMOJIYYECHHBIX B XOJI€ PA3BUTHS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKas JTUHUSL «MHOXECTBAa U JIOTHKA» BKJIIOYAET B
ce0si SJIEeMEHThl TEOPUU MHOXKECTB W MaTeMaTUYECKOW JIOTUKH. TeopeTuxo-
MHOECTBEHHBIC TIPEACTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJIHHON MaTeMaTHKU
U TpeljararoT HamOoJiee YHUBEPCAIbHBIN SI3bIK, OOBEIUHSIONUNA BCE pa3ziebl
MaTeMaTUKu W €€ TPUIOKEHUH, OHM CBA3BIBAIOT pa3HbIE MAaTEeMaTUYECKHE
JUCHUIUIMHBL W WX TPWIOKEHHs B eauHoe 1enoe. [lodToMy BaxHO HdaTh
BO3MOXKHOCTH OOy4YaromieMycss TMOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK
COBPEMEHHOW MaTEeMAaTHKU W UCIIOJIB30BaTh €r0 JJIsl BBIPAKECHHUS CBOUX MBICIEH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEeMaTUKH KaK HAyKd CJIEAyeT NpPU3HAThH
CBOMCTBEHHYIO €U CTpOrocTh OOOCHOBAHMI U CJIEIOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOEHUS  JIOKA3aTelbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTHYEeCKON JIOTMKA CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIIJICHUS
00y4Jaromuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHUS Ha OCHOBE JIOTHYECKHUX
npaBui, GOPMUPYET HABBIKA KPUTUIECKOTO MBIIILJICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayaja MAaTEeMaTHYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTUYECKOTO MOJEIUPOBAHMS, KOTOPBIE MPHU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIENEH peabHBIX
CUTYallUi, HCCIEAOBAHMS JTHX MOJENIe C TOMOIIbIO ammapara anreopsl H
MAaTE€MAaTHYECKOTO aHaln3a, WHTEPHPETAMU IOJYyYEHHBIX pe3yJbTaToB. Takwue
3a/1aHUs BIUIETEHBI B KAJKJIBIM U3 Pa3[eiaoB IPOrpaMMBbl, TOCKOJIbKY BECh MaTepuall
y4eOHOT0o Kypca IIMPOKO HCIOJB3YeTCS IJis pelieHUs MPHUKIaAHbIX 3amad. [lpu
pPEIICHHH  pEallbHbIX  NPAKTUYECKUX  3aJad  oOydvaroluecs  pa3BUBAIOT
HA0JII01aTeTbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, abCcTparupoBaThCs,
UCIIONIB30BaTh  aHAJIOTHIO, 0000IaTh W KOHKPETH3UPOBATh  IPOOJIEMYy.
JlesitenbHOCTh 1O (OPMUPOBAHUIO HABBHIKOB PEIICHHUS MNPHUKIAJAHBIX 3a7ad
OpraHu3yeTcs B MPOIIecce U3yUeHHUs BCeX TeM yu4eOHOTo Kypca «Anredpa u Havyana
MaTeMaTU4YEeCKOr0 aHAIN3ay.

Ha wusydenne ydeOHOTO Kypca «Anrebpa W Hayajga MaTeMaTUYECKOTO
aHanuza» otBoauTcs 272 vaca: B 10 kimacce — 136 vacoB (4 yaca B Henento), B 11
kiacce — 136 gacoB (4 yaca B HEJEIIO).



COIAEPKXAHUE OBYYEHUA
10 KJIACC

Yucsia ¥ BLIYUCJICHUS
Panmonanbabie uncia. OOBIKHOBEHHBIC U IECATUYHBIC IPOOU, IPOIICHTHI,

OeckoHeuHble nepuoanueckue apoou. [Ipumenenue npoder 1 MPOLEHTOB s

peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JlelicTBUTENbHBIE 4YHMca. PalmoHanbHbIE MW UPpAMOHAJIBHBIE YHCIA.
Apudmerndyeckue  omnepanuu ¢ JCUCTBUTEIBHBIMU  4uCIaMU.  MomayJib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIe BHIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKHUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUI.

Crenenb c uenbiM mnokaszareneMmM. bunom Hserotona. Hcenonb3oBanue
noaxosend (opMbl 3aMUCH ACHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHHS MTPAKTUUECKUX
3a7a4 ¥ MPEJCTABICHUS TaHHbIX.

Apudmerndyecknii KOpeHb HATyPAJIbHOM CTENIEHU U €r0 CBOMCTBA.

CreneHb C palnMOHAJIBHBIM TIOKa3aTeaeM U €€ CBOICTBa, CTENEHb C
NEUCTBUTENILHBIM MTOKA3aTEIIEM.

Jlorapudm uucna. CpoiictBa norapudma. Jlecatuunbie U HaTypaibHbIC
Jorapu@mel.

CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC YMCIIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC M apKTaHT'€HC YHCIOBOTO apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxkmectBa ¥ TOXIECTBEHHbIE TMpeoOpa3oBaHud. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHUSI M ypaBHEHHs-CIEICTBUS. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OcCHOBHBIE METOBI PEIICHUS IENbIX U JPOOHO-PAIMOHAIBHBIX YPAaBHEHUN U
HEpaBEHCTB. MHOTO4YIECHb OT OJIHOM NEepEeMEHHOHW. J[leieHne MHOrowieHa Ha
MHOIOWIEH C ocratkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMU
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJEPIKAIIUX CTCTICHH U KOPHH.

HppaunonanpHbie YPaBHEHUS. OcHOBHBIE METO/IbI peleHus
MPPALUOHAIBHBIX YPABHCHUM.

IlokazarenbHble ypaBHEeHHS. OCHOBHBIE METOJbl PEHICHUS IMMOKAa3aTEJIbHBIX

YPaBHEHHM.
[IpeoGpa3oBaHre BEIPAKEHUIA, COAECPKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHUS. OcHoBHBIC METOJIBI peIIeHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE bhopMyIIBIL. [IpeobpazoBaHue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellIeHne TPUrOHOMETPUUECKUX YPABHEHUM.



Pemienue cucreM IIMHENMHBIX YpaBHEHMH. Marpuima CUCTEMBI JIMHEHWHBIX
ypaBHeHUW. Ormnpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHUUA CMBICI U
CBOICTBA, BBIYMCIICHHE €r0 3HAYCHMSI, IPUMEHEHUE OIpPEACIIUTENS sl pelIeHus
CHUCTEMBI JIMHEMHBIX ypaBHEHUH. PeleHue npukiIagHbIX 3a7ad C MOMOIIBIO
CUCTEMBbI JIMHEHMHBIX ypaBHeHUU. lccinenoBaHue IIOCTPOCHHOW MOJEIU C
ITIOMOIIIBIO MATPHUIL U ONIPEAETUTENEH.

[TocTpoeHrne MaTeMaTHYECKUX MOJIECJIEM PEATbHOM CUTYalMH C ITOMOIIBIO
YPaBHEHUN U HEpPAaBEHCTB. lIpuMeHEHUE ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3ajlad M3 pa3MyHbIX 00JlacTell HayKu M peaibHON
KU3HU.

DyHKIUHM U rpaduKu

OyHKIMA, crnocodbl 3anaHus ¢GyHKUMU. BzaumHO oOpaTHbie (YHKIHH.
Komnosunust ¢ysukuuii. I'paduk QyHknuu. OnemeHTapHble TpeoOpa3zoBaHuUs
rpaduKoB GyHKIUH.

OO6nactb ompeneneHuss ¥ MHOXKECTBO 3HaueHui (ynkumu. Hymu ¢yHkium.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIle M HeuéTHbie GyHKUMU. [lepuognueckue
dbynkun. IIpoMeXyTKM MOHOTOHHOCTH (GYHKIMH. MakCUMyMbl U MUHHUMYMBI
¢ynkiuu. Hanbomnbiiee 1 HauMeHbllee 3HaYeHHs] QYHKIIMU HA TIPOMEKYTKE.

JluneitHasi, KBaapaTU4Has W APOOHO-TUHEHHAs (QYHKIMU. DJIEeMEHTapHOE
UCCJIeIOBaHUE U TOCTPOCHHUE UX IPaPUKOB.

CrenenHas (QyHKIMs ¢ HATypaJbHBIM U IEJbIM ToKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHA N-OH CTeNeHW Kak (YHKIMU OOpaTHOM
CTEINEHHU C HAaTypaJbHbIM MTOKa3aTEJIEM.

ITokazarenbHast u JorapudmMudeckas (yHKIMH, UX CBOHCTBAa U TpadUKH.
Hcnons3oBanue rpadukoB GyHKIUH ISl pEIICHHUS YpaBHEHUH.

Tpuronomerpuyeckasi OKpPY>KHOCTb, OIPEIAEICHUE TPUTOHOMETPUUYECKUX
(GYHKITUH 9UCIIOBOTO apTyMEHTA.

QOYHKIUOHAJIBHBIE 3aBUCUMOCTH B peajbHBIX IMpolleccax U SBICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Havana maTeMaTH4ecKoro aHajaus3a

ITocnenoBaTeAbHOCTH, CIOCOOBI 3aJaHUs MOCJIEA0BaTEIBHOCTEH. MeTon
MaTeMaTH4eCcKOn UHYKIIHH. MoHOTOHHBIE u OTrpaHUYEHHBIE
MOCJIENOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHS MAaT€MaTHYECKOI'O aHajn3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas mporpeccuu. beckoHeuHo yObiBaromias
reomerpuueckas nporpeccusi. Cymma 0ecKOHEYHO YOBIBAIOIICH T'€OMETPHUUECKON
MPOrpeccuu. JINHENHBINA U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoueHTOB. Mcnonb3oBaHWE MPOrPEecCUU Ui  PELICHHs] pPEabHbIX 3ajad
MIPUKJIAJIHOTO XapakTepa.



HenpepbiBubie (yHKIUM U uUX cBoMcTBa. Touku pa3pbiBa. ACHUMITOTHI
rpadukoB QyHkuui. CBoicTBa (YyHKUMHA HENpEephIBHBIX Ha oTpe3ke. Merton
MHTEPBAJIOB [l pPELICHUs HEpaBeHCTB. IIpuMeHeHHEe CBOWCTB HENPEPBIBHBIX
GyHKUMN 11 perieHus 3a1ad.

[lepBas u BTOpas npou3BoAHble GyHKIMU. OnpeeneHre, reoMeTpUUeCKUil 1
(du3znUecKkuii cMbICT MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

[IpousBoaHbIE  BJEMEHTapHbIX  (PYHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMIIO3UIUHU (DYHKLIUH.

MHo:xecTBa U JIOTHKA

MHoxecTBO, oOllepanuy HaJ MHOXECTBAMM M HX CBOMCTBA. Jluarpammsl
Oiinepa—Benna. IlpumeHeHHe TEOPETMKO-MHOYKECTBEHHOIO — ammapara i
ONMCAaHUS pPEaJbHBIX IPOLECCOB M SBJICHUW, NPU PELICHUM 3a4ad U3 JIPyTUX
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO MAaTEMaTHYECKOTO OOBEKTa, CIIEJCTBUE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHMUSI.

11 KJIACC

Yuciia v BbIYUCTCHUS

Harypanbubie u nensle yucna. [IpumeHeHne NMprU3HAKOB NEIMMOCTU LIEIbIX
gyuces, HauOonpimmii oOmuit nenurens (mamee — HOJl) u HammeHblee oOiee
kpaTtHoe (nanee — HOK), ocratkoB o moynto, anroputMma EBkinuaa ais pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpamdeckass ¥ TpUTOHOMETpUyeckas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeTHuecKHe ornepanud ¢ KOMIUIEKCHBIMU
gyuciamMu. M300pakeHne KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW TIIIOCKOCTH.
®opmysia Myaspa. KopHu n-oi cTeneHu U3 KOMIUIEKCHOrO yucia. [Ipumenenue
KOMITJIEKCHBIX YMCET JIsl PEIICHHs (PU3UUYECKUX U TEOMETPHUSCKHX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa U COBOKYIIHOCTh YypaBHEHHUW U HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIBHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHYECKHMX  ypPaBHEHWA C  TOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PellIeHne TPUroHOMETPUIECKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeIbHBIX ©  JIOTapUPMUIESCKUX
HEPABEHCTB.

OcHOBHbBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUSI CUCTEM M COBOKYIHOCTEW pallMOHAIbHBIX,
UppaIMOHAIBHBIX, MOKA3aTEIbHbBIX U JIOTapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C TapaMETPaMH.



IIpumeHeHne  ypaBHEHHM, CHCTEM M HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKuX 3a7ad M 3aJad M3 pas3InyHbIX 00JacTel HayKu M pealbHOU
KU3HU, UHTEPIPETALUSA [TOJTYUYEHHBIX PE3yJIbTATOB.

DyHKIUHN U rpaguKu

I'padux xomnozumuu Qysknuil. ['eomerpuyeckue oOpa3bl ypaBHEHUH U
HEPABEHCTB HA KOOPAMHATHOM IJIIOCKOCTH.

Tpuronomerpuueckue GyHKIHNH, UX CBOMCTBA U Ipa(UKU.

I'paduueckne Meronbl pelieHHs ypaBHEHUH W HepaBeHCTB. |'paduueckue
METO/bI PEUIEHNUS 3a7a4 C TapaMeTpaMu.

Ucnonb3oBanue rpadukoB (QYHKIUN JUIsI UCCIEIOBAaHUS MPOIECCOB U
3aBUCUMOCTEH, KOTOpbIE BO3HMKAIOT MPH PEUICHUHU 3aad U3 JAPYTHX yueOHBIX
IPEAMETOB U PEAIBHON KU3HHU.

Havana MmaTeMaTH4eCKOro aHaJIu3a

[IpumeHeHue Mpou3BOAHON K MCCIAEAOBAHHMIO (DYHKIIMI HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxkaenue  HauOonbIIero W HAaWUMEHbBIIETO  3HAYCHUMN
HENPEPHIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON MJII HAXOXKIEHUS HAWIYYIIEro pELICHUS B
OPUKIAOHBIX 3a/adax, [JIs ONpPEAEJIEHUS CKOPOCTH M YCKOPEHHUs Ipolecca,
3a1aHHOTO (HOPMYJION UITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO IepBooOpa3HbiX. IlepBooOpasHbie
aneMeHTapHbIX QyHkiui. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. I'eomeTprueckuii CMBICJI MHTETrpaia. Brruucnenue
onpenenéHHoro uHTerpana mo popmyne Herorona-Jlelionuia.

[Ipumenenue wHTErpajga A HAXOXKICHUS IUIOMANEH TUIOCKUX (GUTYp U
00BbEMOB reOMETPHUUIECKHUX TEIL.

[Ipumepbr pemenuit  audPepeHIMAIBLHBIX  ypaBHEHHH. MareMaTudeckoe
MOJIETIMPOBaHUE pEaJbHBIX MPOLECCOB C MNOMOMIbIO AU(GepeHInanbHbIX
YPaBHEHHM.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA VYUYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHI

1) rpazkIaHCKOT0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTh IPaXKJAHCKOM MO3UIIUKU 00YyYaIOIIerocs: Kak akTUBHOTO U
OTBETCTBEHHOTO  4JIE€HAa  POCCHUHCKOro  oOIiecTBa,  MPEJICTABICHHUE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3TUYHBIX CTPYKTYp, SBJICHHMH,
npoleayp TpaKIaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JIPYroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUHM C WX
GyHKIMSIMU 1 Ha3HAYCHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAXKIAHCKON HICHTUYHOCTH, YBAKCHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCHUMCKOW MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCHUMCKMX MAaTEMAaTHKOB M POCCUHUCKOM MaTeMaTHYECKOMN IIKOJIBI,
UCIIOJIb30BaHUE DTHX JOCTIKEHHMA B JAPYrHMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HAHHE JYXOBHBIX IIEHHOCTEW poccuiickoro Hapoza, chOpMHPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOrO0 MOBEJEHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JOCTHUKEHUW HAyKU U JIESITEIBHOCTBIO YUYEHOI'0, OCO3HAHUE
JUYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUUBOTO OYAYIIErO;

4) 3¢TeTHYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE OTHOILICHUE K MHPY, BKIIOYAas 3CTETHKY MaTEMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEUICHUH, PaCCY)ACHUI, BOCIPUUMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pPa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCHUTAHNS:

chOpPMHUPOBAHHOCTh yMEHUS TPUMEHATh MaTeMaTHYeCKHUE 3HAHUS B
WHTEpECcax 3I0pOBOTO 1 0€30MacHOr0 00pasa )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0pOBBIO (3I0pOBOE THTAaHHWE, COATAHCUPOBAHHBIN PEXKHUM 3aHATHU U
OTIbIXa, peryisipHas (pu3udeckas aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHHE
[P 3aHATUSAX CIIOPTHUBHO-030OPOBUTEIIHHOM €SI TENBHOCTBIO;

6) Tpy10BOro BOCIMTAHUSA:

TOTOBHOCTh K TPYyAY, OCO3HAHHME IIEHHOCTH TPYAOJIIOOUs, HHTEpPEC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  JESTEIbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMU, YMEHUE COBEpPIIATh OCO3HAHHBIM BBIOOD
Oynyuieit nmpodeccuu M peain30BbIBaTh COOCTBEHHBIEC KM3HECHHbBIE ILIAHBI,



TOTOBHOCTH M CHOCOOHOCTH K  MareMaTH4ecKoMy  OOpa3OBaHMIO |
caMo00pa30BaHUIO Ha MPOTHKCHHH BCEH KM3HHM, TOTOBHOCTh K AaKTHBHOMY
YUYACTHIO B PEIICHHH MPAKTHYECKHX 3a/a4 MaTEMAaTHIECKON HAIIPaBICHHOCTH,

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUS :

Cc(OPMHPOBAHHOCTh  JKOJIOTUYECKOH  KYJIbTYyphl, IMOHMMAaHHE BIIHMSHUS
COIHATEHO-D)KOHOMHUYECKUX IPOIECCOB Ha COCTOSHUE IMPUPOIHON M COMUAIbHOM
Cpefibl, OCO3HAHKE III00ATBHOI0 XapakTepa SKOJOTHUYECKUX MPOOJIeM, OpHEHTAIIHS
Ha MPUMEHCHHME MaTeMaTHYCCKUX 3HAHHM I peIleHHs 3agad B 001acTh
OKpYJKarolleld Cpeapl, IUIAHUPOBAHME IIOCTYIIKOB M OICHKM HMX BO3MOXHBIX
HOCJIEICTBHIA JJIS1 OKPYIKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS

c(OPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BHTUS HAyKM M  OOINECTBEHHON  MNPAaKTHKH, ITOHMMaHHUE
MaTeMaTHYECKOW HAyKH Kak CGepbl YeIOBEYECKON eSTeNbHOCTH, JTaloB eé
pasBUTHS W 3HAYMMOCTH JJIS PA3BUTHS I[MBHJIM3AIMH, OBJAJCHHE S3BIKOM
MaTeMaTHKH M MaTeMaTHYeCKOW KyJIbTypOM KakK CpEeJACTBOM IIO3HAHHUS MHpa,
TOTOBHOCTH OCYIIECTBJISATh IPOEKTHYIO W HCCIEHOBATENLCKYIO IESATEIBHOCTh
HUHIABUIYaAILHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBIC YHHBEpPCAIbHbIE YUeOHbIE 1eCTBUA

Ba3oBble Jornueckue a1ecTBHUSA:

BBISIBIIATH U XAPAaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTUYECKHUX
OOBEKTOB, TIOHSTHH, OTHOWICHUHA MEXAY TMOHATHSAMHU, (GOPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUN, YCTAHABIUBATH CYIIECTBEHHBIM MPU3HAK KIacCU(UKAINH,
OCHOBaHHUS JiJ1s1 0000IIEHHS M CPAaBHEHUS, KPUTEPUH MPOBOAMMOTO aHAIN3A;

BOCIIpUHHMATh,  (HOPMYIUPOBaTH W  NPEOOPA3OBBIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE U OTPULIATENIbHBIC, €IMHUYHbIC, YACTHBIE U OOLIUE, YCIOBHBIE,;

BBISIBJIATH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAONIOJCHUIX W YTBEPXKICHUSX, NPENaratb KpUTCPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTHUBOPEUNN;

JenaTh BBIBOJABI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYyKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITENIBHO J10KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKIACHUN
(OpsiMble U OT MPOTUBHOTO), BHICTPAUBATh APTyMEHTALIUIO, IPUBOJUTHh TPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/IC€HUS U BBIBOJIBI;

BBIOMpATh CMOCO0 pelieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB  pEILICHHUs, BbIOMpaTh Haubojee MNOAXOASAUUMH C  YUYETOM
CaMOCTOSITEIbHO BbIJICJICHHBIX KPUTEPUEB).



ba3oBrble ucciaenoBare/bCKue 1eHCTBUA:

HCII0JIb30BaTh BOIMPOCHl KaK HCCIEN0BATEIbCKUI HMHCTPYMEHT MO3HAHUA,
(GopMynHpoBaTh  BONPOCHI,  (PUKCHUPYIOUIME  NPOTUBOpEUYUE,  Mpodiemy,
yCTaHABIMBATh MCKOMOE W JaHHOE, (pOPMUPOBATH TUIIOTE3Y, apryMEHTHPOBATH
CBOIO MO3UIIMI0, MHEHHE;

IPOBOAUTH CAMOCTOATENIBHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BaHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMHU, SIBICHUSIMU, IPOLECCAMU;

CaMOCTOSATEIBLHO (POPMYJIHPOBATH OOOOLIEHUS U BBIBOJBI IO pe3yibTaTam
OPOBENEHHOTO  HAONIOJIEHUs,  HUCCIEOBAaHUSA, OLICHUBATh  JIOCTOBEPHOCTH
NOJYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKe BbIIBUIaTh
IPENOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCJIOBHSIX.

Pa6Gora ¢ undopmanmeii:

BBISBJIATH JAePUIUTH MHDOPMAIUK, TaHHBIX, HEOOXOAMUMBIX NJisi OTBETa Ha
BOMPOC U JIJISl PEIICHUs 3a/1a4u;

BbIOMpaATh WHGOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBaTh W HWHTEPIPETUPOBATH WHGOPMAIMIO PA3IUYHBIX BUIOB WU
dbopM npeacTaBieHuUS;

CTPYKTYpHUpPOBaTh MH(POPMAIIMIO, TPEJICTABIATh €€ B pa3iudHbIX (opMmax,
WLTIOCTPUPOBATH TpadUuECKH;

OLICHUBATH HaJEXKHOCTh uH(pOpMaIuu 1o CaMOCTOSITEILHO
c(hOpMYIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuUKaTHBHBIE YHHBepPCAJIbHbIE YUeOHbIe AelCTBHS

OOmenne:

BOCIIPUHUMATH U ()OPMYJIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMHU H
IEISIMH OOINEHHUsS, SCHO, TOYHO, T'PAMOTHO BBIP@KAaTh CBOIO TOUKY 3PCHHS B
YCTHBIX M THCHBMEHHBIX TEKCTaxX, /laBaTh MOSICHEHUS IO XOAYy pPEIICHUs 3aJauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0Ji¢ OOCYXKJICHHS 3aJilaBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOMl TEMBlI,
mpoOJIeMBl, pEIIacMOM 3aJadyd, BBICKA3bIBATh HJEH, HAIlCJCHHBIE Ha IIOHMCK
pEIlIeHUs, COMOCTAaBIATh CBOM CYXICHHUS C CYXJACHUAMH JPYyTUX YYaCTHHUKOB
auanaora, oOHapyKMBaTh Pa3IU4Me W CXOJCTBO IMO3HWIIUHA, B KOPPEKTHOU (opme
(bopMyIHpPOBATh Pa3HOTJIACHS, CBOM BO3PaKEHHS,

MPEJCTABMIATh PE3YJbTAaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIIeI0BaHNs,
MPOEKTa, CaMOCTOATEIHHO BBIOMpATh (OopMaT BBICTYIUICHHS C Y4YE€TOM 3ajay
MpEe3eHTAIIMU U OCOOCHHOCTEH ayIUTOPHUH.

PerHﬂTHBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble HeﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PELIEHUs 3aJlauu, BIOUpaTh COCOO PEIICHHS C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELIEHUH C y4ETOM HOBOM MH(GOPMALIIH.

CaMOKOHTPOJIb, SMOLMOHAJIBLHBI HHTEJICKT:

BJaJ€Th  HABbIKAMM  IIO3HABATENbHON  pediekcuu Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUU U MBICIMTEIBHBIX IPOLIECCOB, UX PE3YyJIbTATOB, BIAJACTh
crnoco0aMu CaMONPOBEPKH, CAaMOKOHTPOJS Mpolecca W pe3yJbTaTa peleHus
MaTeMaTUYECKOM 3aJ1a4u;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTbH KOPPEKTUBBI B JIEATEILHOCTb HA OCHOBE HOBBIX OOCTOSATENLCTB, JAHHBIX,
HaWJCHHBIX OIINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSICHATh TPUUUHBI
JOCTHXKEHUSI WM HEJIOCTHXKEHUS PEe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIHUOKY,
J1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

[IOHMMAaTh U MCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW U WHIWBUAYaJIbHOU
paboTBl TpU pelmeHuH Y4eOHBIX 3aJay, NPUHHUMATh IEJIb COBMECTHOM
JEsITeIbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPabOTHI, paclpenessaTh
BUABI PAa0OT, JOOroBapuUBaThCA, OOCYXIAaTh MPOLECC U pe3yabTaT padoTHl,
000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYMNNOBBIX (hopMax paboThl (00CyxkeHus, 0OMEH MHEHHUH,
«MO3rOBbIE€ IITYPMbI» U UHBIE), BBINOJHIATH CBOIO YacTh pabOTBl U
KOOPIAMHUPOBATh CBOM JACUCTBHUS C IPYTMMH YJIE€HAMM KOMAaH/bI, OLICHUBATH
Ka4ecTBO CBOETO BKJIaJa B OOLIUI IMPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHCTBUS.

INPEIMETHBIE PE3YJIBTATbHI

K konmy oOyuenus B 10 kiacce oOyyaromuics TOJNYYHT CIEAYIONIUE
MPEeIMETHBIE PE3yJbTAaThl MO0 OTACIBHBIM T€MaM pabouell MporpamMMbl Y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMaTHIECKOTO aHATHN3a:

Yucaa U BBIYHCTEHUS:

CBOOOJTHO OTEPUPOBATH TOHATHSAMHU: PAIMOHAIBHOE YHUCIO, OeCKOHeYHas
nepuogndeckass JIpoOb, TPOIEHTHI, HPPAIMOHAIBHOE YHCIO, MHOXKECTBa
PaAIMOHAIIBHBIX U JEHCTBUTEIBHBIX YHCEN, MOAYJb ACHCTBUTEIIBHOTO YUCIIA,

MPUMEHSATh JNpoOM ¥ TPOLEHTH JUIsl PENICHUS MNPUKIATHBIX 3a7ad W3
Pa3IMYHBIX OTPACIICH 3HAHUN U PEATBHOMN KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIYUCIICHMS, TTPaBUiIa OKPYTJICHUS, PUKHUJIKY U
OIICHKY PE3yJIbTaTa BHIUYNCIICHUI;



CBOOOJHO ONEpPUpPOBATh TMOHATHEM: CTENEHb C LENbIM IOKa3aTeseM,
MCII0JIb30BaTh MOAXOASAILYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YACEN JUIsl PEIICHUS
MIPAKTUYECKUX 3a]1a4 U MIPEACTABICHNS TaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: ApU(PMETHUECKUII KOpPEHb HaTypaabHOMU
CTEICHU;

CBOOOJTHO OINEPUPOBATH MOHATUEM: CTENEHb C PALMOHAIBHBIM IOKA3aTENIEM;

CBOOOJIHO OMEpPUPOBATH NOHATHUAMU: JIOTapu(dM uucia, JeCATUUHbIE U
HaTypajbHbIEe JTOrapu(pMbI;

CBOOOJTHO OMNEPUPOBATH MOHATHSIMHU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC
YUCIIOBOI'O apryMEHTa,

ONEPHUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHHYC U apKTaHI€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHSITHSAMHU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh pPa3jMYHbIE METOJAbl PEIICHHUs] PAIMOHAIBHBIX W JIpPOOHO-
pallMOHAJBHBIX YPaBHEHWH, MPUMEHATh METOJ HWHTEPBAJIOB [Jis PELICHUs
HEPaBEHCTB;

CBOOO/IHO OIEpPUPOBATh MOHATUSMHU: MHOTOUYIEH OT OJHOW MEPEeMEHHOM,
MHOTOWIEH C ILelbIMH Ko3(p(dUIMEeHTaMU, KOPHHM MHOTOYJIEHAa, MPUMEHSThH
JIEJICHUE MHOTOWIEHA HA MHOTOYJIEH C OCTAaTKOM, Teopemy besy u teopemy Buera
JUIS PELICHUS 3a/1a4;

CcBOOO/IHO ONEpUPOBATh MOHATUAMU: CHUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpulia, ONpPENEeNUTeNb MaTpullbl 2 X 2 U €ero TreOMETPUYECKUH CMBICT,
UCMOJIb30BaTh CBOWCTBA ONpEAENUTeNs 2 X 2 1A BBIYUCIEHUS €r0 3HA4YEHMUS,
IPUMEHATh ONPENCIUTENN JUId PELICHUs CUCTEMbl JIMHEHWHBIX YPAaBHEHH,
MOJEIIUPOBATH PEAIBHBIE CUTYallMU C MIOMOIIBI CUCTEMbI JUHEWHBIX YPaBHEHUN,
HCCIIEI0BAaTh IIOCTPOCHHBIE MOJECIM C IOMOIIBI0 MAaTpPULl U OIPEACIIMUTENIEH,
MHTEPIIPETUPOBATD ITOJIYUYECHHBIA PE3YyJIbTAT;

UCIIOJIb30BAaTh CBOMCTBA [JEWCTBUM C KOpPHSAMH [JJisi M[PeoOpa3zoBaHUS
BBIPAKCHUU;

BBITIOJIHATH MPEOOPA30BAHMSI UNCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTEIICHH C
palMOHATIBHBIM ITOKA3aTEIEM;

UCIIOJIb30BATh CBOMCTBA aorapumMoB JUIS npeoOpa3zoBaHus
aorapu(MUUYECKUX BBIPAKEHUM;

CBOOO/IHO ONEpUPOBaTh MOHATUSAMU: HppaIOHANbHbBIE, MOKa3aTelIbHbIE H
Jorapu(pMUYECKUE YpaBHEHUS, HAXOJUTh UX PEIICHUS C TOMOILIbBIO PABHOCUIBHBIX
IIEPEXO0I0B UJIN OCYILECTBIISS IPOBEPKY KOPHEW;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (HOPMYJIBI ISl IPeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKECHUII,

CBOOOJHO ONEpPUPOBATH IMOHATUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH  HeoOXoaumble  (OPMyNBl Il  pPEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHIA;

MOJIEIMPOBATh peajbHble CUTyallMd Ha s3bIKE€ aureOpbl, COCTaBIATH
BBIDAKEHHUSA, YpaBHEHUS, HEPABEHCTBA [0 YCIOBHUIO 3aJlayd, MHCCIEI0BaTh
MOCTPOEHHBIE MOJIEIH C UCTIONB30BAaHUEM allapara ajareopsbl.

DYyHKIUHN U rpaPUKu:

CBOOO/IHO OTEPUPOBATH MOHATHAMH: (PYHKIIHS, CTIOCOOBI 3aaHus (yHKITHH,
B3aMMHO oOOpaTHble (QYHKIUHU, KOMMO3ULMA (GyHKUMM, Trpaduk GyHKIHUH,
BBITIOJTHATH DJIEMEHTapHbBIE TIpeoOpazoBaHus rpadukoB QyHKINHI;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: OOJACTH OMPEEICHUS U MHOMKECTBO
3HaYeHUH PyHKINHU, HYIH QYHKIIUN, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA,;

CBOOOJIHO ONEpUPOBATh TMOHATHUAMHU: YETHBIE W HEUYETHBIE (DYHKIUH,
nepruoandeckue QyHKIUHN, IPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMyMBbI U
MUHUMYMbI (YHKIIUH, HauOoJblllee W HAWMCEHbIee 3HaueHWe (YHKIUW Ha
IPOMEXYTKE;

CcBOOO/IHO ONEPUPOBATH MOHATUSAMU: CTENEHHas: (QYHKIHUS C HATypajJbHBIM U
LEeJIBIM TOKa3aTesieM, Ipa@uK CTeNeHHOW (QYHKIMM C HATypalbHBIM U LEJIbIM
nokaszaTeneM, rpauk KOpHS n-oil CTeNeHHW Kak (PYHKIHMHU OOpaTHOW CTENEHU ¢
HaTypaJIbHBIM [10Ka3aTeJeM;

ONepUpOBaTh NOHATUSAMU: JIMHEHHAs, KBagpaTW4yHas M JApOOHO-THHEHAs
(YHKIMH, BBIOIHITH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U TIOCTPOCHUE UX TPaUKOB;

CcBOOO/IHO ONEpUPOBaTh MOHATHAMM: IOKa3aTelabHass M JorapudmMuyeckas
GbyHKIMM, WX CBOWCTBA M TpaduKH, MCIOJIb30BaTh MX Tpaduku sl pericHus
YPaBHEHUN;

CBOOO/IHO ONEpUPOBaTh TMOHATUSMU: TPUTOHOMETPUYECKAs OKPY>KHOCTb,
oIpesiesieHe TPUTOHOMETPUUECKUX (PYHKIIUI YHMCIOBOTO apryMEHTa;

UCMOJb30BaTh TIpaduku GYHKIOUH JJI1  HCCIEAOBAaHUS TPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUU 3aJad U3 APYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXKy BETMUYNHAMU;

Hauana MaTeMaTH4ecKOro aHaIu3a:

CBOOO/IHO ONEpUPOBATh MOHATUAMU: apUPMETHUECKas U TeOMETpHYecKas
nporpeccusi, 0eCKOHEUHO yOBbIBaloIIasi TeOMeTpruiecKasi Mporpeccus, JTMHEUHbIN U
AKCMOHEHLIUATBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTABICHHE
O KOHCTAHTE;

MCIIONB30BaTh MPOTPECCHU MAJI PEIICHHs PEANbHBIX 3a/ad MPUKIATHOTO
XapakrTepa;



CBOOOJIHO OIEPUPOBATH MOHATHUSIMU: MOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEIbHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE I[OCIIEI0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXACHUS MAaTeMaTHYECKOro aHalu3a KaK aHalu3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OMEepUpOBaTh MOHATUAMM: HENpPephIBHbIE (QYHKUUHU, TOYKHU
pa3psiBa rpaduka QyHKIMU, aCUMIITOTHI Tpaduka GyHKINU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: (YHKLHS, HENpEpbIBHAs Ha OTPE3KE,
MPUMEHSTH CBOMCTBA HENPEPBIBHBIX (PYHKIUH JJIs pELIeHUs 3a/1aY;

CBOOOJTHO OINEpUPOBAaTh TMOHATUSIMHU: TIepBas M BTOpask MPOU3BOAHbBIC
GyHKIMH, KacaTeabHas K rpaguky GyHKUINH;

BBIUUCISATH MPOU3BOJHBIE CYMMBbI, IPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
NBYX (yHKIIMM, 3HATh MPOU3BOJIHBIC SJIEMEHTAPHBIX (YHKITHH;

UCIIOJIb30BaTh T€OMETPUUYECKHH W (U3HYECKUH CMBICI MNPOU3BOJHON st
pelIeHus 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO  OMEpUPOBATh  MOHATUSIMHU:  MHOXECTBO, OINEpaluu  HaJ
MHOKECTBAMU;

UCITI0JI30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar AJIis ONIMCaHUs PeaIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3a7a4 U3 IPYTUX YYEOHBIX MPEIMETOB;

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: OIMpENEICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHUYECKOr0 O0BEKTa, JOKA3aTEIHCTBO, PABHOCHIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K konmy oOydenms B 11 kJacce oOydYarOnIUiCSA TIOJIYYHUT CICAYIOIIUE
NPEeIMETHBIE PE3yJbTaThl MO OTACIbHBIM TeMaM paboyeil mporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadaja MaTEMAaTUYECKOTO aHAIIU3a:

Yucaa v BBIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHAMHU: HATypalbHOE U IEJ0€  YHUCIIO,
MHOXECTBA HATyPaJIbHBIX U LEJBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTHU
uensix yucen, HO n HOK HatypaibHbIX 4Kcen JJsl pelieHus 3aj1ay, NpUMEHSTh
anroput™ EBKna;

CBOOO/IHO OIEpHUpOBaTh MOHATHEM OCTaTKa [0 MOJYJIIO, 3allUChIBATh
HaTypaJIbHbIE YHCIIAa B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHUS;

CBOOOIHO OMEpPUPOBATH MOHATHUSAMHU: KOMIUJIEKCHOE YHCIO U MHOXECTBO
KOMILUIEKCHBIX YHCEJ, MPEJCTaBIATh KOMIUICKCHBIE YKCIIa B aireOpanyeckou u
TPUTOHOMETPUYECKON (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxath Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHUS 1 HEPABEHCTBA:



CBOOOJIHO OMNEPUPOBATh MOHATUSMH: HPPAIMOHAIBHBIC, IMOKa3aTelbHbIC WU
norapumMuyeckre HEPABEHCTBA, HAXOJUTh WX PEHICHUS C  TOMOUIBIO
PaBHOCUJIBHBIX MTEPEXOJIOB;

OCYILECTBJIAITh OTOOp KOpPHEH TMpHU PEHICHUHU TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO OMEPUPOBATH IMOHITHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
NPUMEHSTh  HEoO0Xoaumble (GOPMYJbI  JJIi  pElIeHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMAa U COBOKYITHOCTh YPaBHEHUM U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CHUCTEMBI-CIEJICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMbI U COBOKYIHOCTEW pAIlMOHAIBHBIX, UPPALUOHAIBHBIX, NTOKA3ATEIbHBIX U
norapuMUYECKUX YpaBHEHUN U HEPABEHCTB;

pelarthb paloHaIbHbIE, VMppaloOHAIIbHBIE, MoKasaTeJbHEbIE,
norapumMuyeckue W TPUTOHOMETPUUECKHWE YpPaBHEHHST U  HEPABEHCTBA,
coepKale MOAYJU U TapaMeTphl;

MPUMEHATH rpadrUuecKrue METObI JIJIsl PEIICHHUS YPAaBHCHUN UM HEPABEHCTB, a
TaKXe 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh pealIbHbIC CHUTYallMM Ha S3bIKE anreOpbl, COCTaBISITH
BBIDAXKCHMS, YpPAaBHEHHUs, HEPABEHCTBA M HUX CHUCTEMBbI 1O YCJIOBHIO 3aJayH,
UCCJIEIOBaTh IOCTPOCHHBIE MOJEIM C HCIIOJIb30BaHUEM ammapaTta aireOpsl,
WHTEPIPETUPOBATH MOJYUYEHHBIN pe3yiIbTarT.

DOyHKUNH U TPAPUKH:

CTPOUTHh TpadUKd KOMITO3UIIMKA (DYHKIIUHA C TIOMOINBIO 3JIEMEHTApPHOTO
UCCJICIOBAHUS M CBOMCTB KOMIIO3UIIMH JIBYX (DYHKITHIA;

CTPOUTH TEOMETPHYECKHe o0pa3sl ypaBHCHUH MW  HEPaBEHCTB Ha
KOOPJIMHATHOM TUIOCKOCTH;

CBOOOJIHO  ONEPHUPOBATh TMOHATHUAMH: TpaduKU TPUTOHOMETPHUUICCKUX
dyHKIM;

IPUMEHATh (QYHKIUH JJII MOJCIUPOBAHUS M HCCICIOBAHUS PEaTbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCKOI0 aHAJIM3a:

WCITOJIB30BaTh MPOU3BOIHYIO JIJIs UCCAeA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
1 SKCTPEMYMBI;

HAXOJINTh HanOOJIbIIICE M HAMMEHBIIICEe 3HAYCHUS (DYHKIIMU HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh IPOU3BOJAHYIO JUIi HAXOXKICHUS HAWJy4ylIEero PEIICHUS B
NPUKIAIHBIX, B TOM 4YHCII€ COIMAJIbHO-DKOHOMHYECKHX, 3ajayax, JJisd
OmpeAeIeHUs] CKOPOCTH M YCKOPEHHs IIpolecca, 3adaHHOro (Gopmysol uiau
rpaguKoMm;



CBOOOJHO OMNEpUPOBaTH MOHATHSAMHU: NEPBOOOpa3Has, ONpeAeTIEHHbIN
UHTErpaj, HAXOAHUTh MEPBOOOpA3HbIE AIEMEHTAPHBIX (PYHKUMH U BBIUYUCIATH
uHTerpai no popmyne Herorona-Jleitonuna;

HaXOJUTh IUIOUIAAM TUIOCKUX (PUTyp U 0OBEMBI TEN C MOMOILIBIO UHTETpaa;

UMETH MPEACTABIEHUE O MATEMATHYECKOM MOJEIMPOBAHUM HA MPUMEPE
cocTaBlieHUs Tu(PepeHINATbHBIX YPAaBHEHUN;

pemaTe NPUKIAAHBIE 3aJa4d, B TOM YHUCJIE COLHUAIBHO-3KOHOMHUYECKOIO MU
(u3nyeckoro xapakrepa, CpeCTBAMH MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IlpakTuyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO NJeHCTBUTENBLHBIX YHCE.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1 0
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUU
9 Oyuknuu u rpapuku. CreneHHas QyHKIus ¢ 12 1 0
L[eJIbIM TTOKa3aTesIeM
3 ApudmMerndecknii KOpeHb N-0i CTEIICHHU. 15 1 0
HppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pyuknus. [TokazarenbHbie 10 1 0
YpaBHEHHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1 0
Jlorapudmuueckue ypaBHEHHS
6 TpuroHomMeTpr4eCcKre BbIPAXKEHUS U 99 1 0
yYpaBHEHUS
[TocnenoBaTeIbHOCTH M MPOTPECCUN 10 0
HenpepriBabie dynkiun. [IponsBoanas 20 0
9 [ToBTOpeHnue, 06001IeHNE, cCUCTEeMaTH3AIUS 5 5 0
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KVIACC

Kosn4yecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 I/ICCJ'IGIL'OBaHI:Ie (yHKIH ¢ TOMOIIBIO 99 1 0
MIPOU3BOIHOM
2 [lepBoobOpa3Has u uHTErpa 12 1 0
3 I'paduku TpuroHOMeTpHUECKUX (YHKITHIA. 14 1 0
Tpuronomerpuyeckue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTeNbHbIE U 24 1 0
norapuMudecKkrue HepaBeHCTBA
KomrnekcHbie yncna 10 0
HarypanbHble u 11e51p1e yrciia 10 0
CucreMbl pallMOHANBHBIX, UPPAIMOHATBHBIX
7 MOKa3aTeIbHBIX M JIOrapH(PMHISCKUX 12 1 0
ypaBHEHUU
8 3amauu ¢ mapaMmeTpaMu 16 1 0
9 HOBTOPGHI/IG, 0000111eHHE, CUCTEMATH3AIUS 16 5 0
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
No Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuuyeckue op
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
1 [[MHOkeCTBO, onepaliui HaJl MHOKECTBaMHU 1 0 0 109 bubnuorexa [JOK
U UX CBOMCTBaA '
2 JHuarpammel Diinepa-Benna 1 0 0 4.09 bubmmorexa LIOK
3 [IpuMeHeHne TEOPETUKO-MHOKECTBEHHOT O 1 0 0 5 09 bubnnorexa [JOK
armapara IJIsi pelIeHHs 3a1a4 '
Parmmmonansabpie ynciaa. OOBIKHOBEHHBIC U bubnuorexa [JOK
4 JCCSITHYHBIC POOH, TTPOLICHTHI, 1 0 0 6.09
OCCKOHEYHBIC TIEPUOIUYECKUE TPOOH
Panmonansubie yncina. OOBIKHOBEHHBIE U bu6mmoreka [IOK
5 JCCSITHYHBIC POOH, TTPOLICHTHI, 1 0 0 8.09
OCCKOHEYHBIC TIEPUOIUYECKUE TPOOH
IIpumenenne npoOeii U MPOLIEHTOB IS bubnuoreka IIOK
6 P P pon s 1 0 0 11.09 1
penieHus MpUKIaIHBIX 3a/1a4
7 [Ipumenenue npoOeii ¥ MPOLIEHTOB IS 1 0 0 12.09 bu6mmoreka [JOK
penieHus NPUKIAIHBIX 3a/1a4 '
eMCTBUTEIbHBIE YKCia. PallioHaabHbBIE U bubnunoreka IIOK
8 i 1 1 0 0 13.09 a
HppaIiMOHAIbHBIC YHCIIA
Apudmernueckue omnepamnuu ¢ Bbubnunoreka IIOK
9 p i) pan 1 0 0 15.09 1
ENCTBUTEIHHBIMU YUCIAMU
10 Moaynb 1eCTBUTENBHOTO YHUCIIA U €T0 1 0 0 18.09 bubmorexa LHOK




CBOWCTBA

11

[TpuGnnxEHHBIC BEIYUCIICHHS, IPABUIIA
OKpPYIJICHUS, IPUKUJKA U OLICHKA
pe3yJibTaTa BBIYMCICHUI

19.09

bubmuoreka [JOK

12

OcCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIpOOHO-PAIIMOHANBHBIX YPaBHEHUH U
HEPABEHCTB

20.09

bu6mmoreka [IOK

13

OcCHOBHBIE MCTOABI PCIICHUSA HCIIbIX U
JPOOHO-pAallMOHATILHBIX YPaBHEHUHN U
HEPABEHCTB

22.09

bu6mmoreka [IOK

14

OcHOBHEBIE MCTOABI PEIICHUSA TCJIbIX U
JPOOHO-pAIMOHATIBHBIX YPaBHEHUH U
HEPABEHCTB

25.09

bu6mmoreka [IOK

15

MHOro4ieHsl OT OAHON NEPEMEHHOM.
JleneHre MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema bezy

26.09

bu6mmoreka [IOK

16

MHoTrOo4IeHBI ¢ IETBIMA K0P PUITISHTAMH.

Teopema Buera

27.09

bu6mmoreka [IOK

17

Pemenue cucrem JIMHEHHBIX YpaBHEHUI

29.09

bu6mmoreka [JOK

18

Pemenue cucrem JIMHEHHBIX YpaBHEHUI

2.10

bu6mmoreka [IOK

19

Martpuiia CUCTeMbI TUHEHHBIX YPaBHEHUI.
Onpenenurenb MaTPUILI 2X2, €T0
F€OMETPUYSCKHI CMBICI U CBOMCTBA;
BBIYHCJICHHE €0 3HAUCHMS

3.10

bubnuoreka [JOK

20

Omnpenenurens MaTpulpl 2X2, €ro
TE€OMETPUYECKHUN CMBICI U CBOICTBA;
BBIYHCIIEHUE €r0 3HAYCHUS

4.10

bu6mmoreka [JOK




21

[IpuMeHeHue onpenenuTens Uil peleHus
CUCTEMBI JIMHEVHBIX YPABHECHUN

6.10

bubmuoreka [JOK

22

Pemrenne npukiiagHelx 3a1a4 ¢ IOMOILBIO
CUCTEMBI JIMHEVHBIX YPABHEHUN

16.10

bubmmoreka [IOK

23

Pemenne npukiiagHex 3a1a4 ¢ IOMOILBIO
CUCTEMBI JIMHEVHBIX YPABHEHUN

17.10

bu6mmoreka [IOK

24

KonTponbHas pabota: "PanmonansHeie
ypaBHEHHMsI U HepaBeHCTBA. CHcTeMBI
JMHENHBIX ypaBHEHUI"

18.10

bubmmoreka [IOK

25

OyHKIMS, CIIOCOOBI 3aJaHUs PYHKIIHH.
B3aumno o6pathsie pynkun. Komnosunus
byHKIHIT

20.10

bu6mmorexa [IOK

26

I'paduk pynkunu. dnemeHTapHbIe
npeoOpazoBanus rpaduKoB QPyHKITUH

23.10

bu6mmoreka [IOK

27

OO0nacTh onpefeTICHUsST © MHOXKECTBO
3HaueHni pyHkuun. Hymm GyHkmn.
[TpomexxyTKH 3HaK MOCTOSIHCTBA

24.10

bu6mmoreka [IOK

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepuoanueckue Gpynkmuu. [IpomexyTku
MOHOTOHHOCTHU (PYHKIIMH

25.10

bu6mmoreka [JOK

29

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubonbiiee u HauMeHblIee 3HaUCHUE
(GYHKIIUU Ha IPOMEKYTKE

27.10

bu6mmoreka [IOK

30

Jlunelinas, KBaapaTUyHas U ApOOHO-
nuHeHas QYHKINH

30.10

bubmuoreka [JOK

31

DJeMeHTapHOe UCCIeIoBaHuEe U
MOCTPOEHHE TpapUKOB ITUX PyHKITHIA

31.10

bu6mmoreka [JOK




DNeMeHTapHOE UCCIIeIOBAaHUE U

bubmuoreka [JOK

32 . 1.11
MOCTPOCHHE TPAPHUKOB ITUX (PYyHKITHIA

33 Crenenb ¢ LETBIM MOKa3aTeaeM. bunom 3.11 bubnuorexa [JOK
HeroTona .

34 Crenenb ¢ LENbIM MOKa3aTeiaeM. bunom 211 bubnuorexa [JOK
HeroTona .

35 Crenennas GyHKIUS C HATYPAIbHBIM U 811 bubnuorexa [JOK
1enbIM nokazateneM. E€ cBoiicTBa u rpaduk '

36 Kontponbnas padota: "Crenennas 1011 bubnuorexa [JOK
¢byukus. E€ cBoiicTa u rpaduk” '

37 ApudmeTnueckuil KOpeHb HaTypaJIbHOU 13.11 bubnnorexa [JOK
CTETNEHHU U ero CBOMCTBA '

38 ApudmeTnueckuil KOpeHb HaTypaJIbHOU 1411 bubnnorexa [JOK
CTETEHHU M €r0 CBOMCTBA '

39 [IpeobOpazoBaHMs YHCIOBBIX BRIPAKEHUH, 1511 bubnuoreka [JOK
COJIEp KaINX CTENEHU U KOPHU '

40 [IpeobpazoBanHms YHCIOBBIX BRIPAKEHUH, 1711 bubnuoreka [JOK
COJIEp>KaIINX CTENEHU U KOPHU '

41 [IpeobOpazoBaHus YHCIOBBIX BBIPAKEHUH, 2711 bubmuorexka [JOK
COJIEp>KaIINX CTENEHU U KOPHU '
Uppanmonansueie ypaBHeHUs1. OCHOBHBIE bubnunorexka [JOK

42 METOBI PEIUICHUS UPPaALlOHATIBHBIX 28.11
ypaBHEHUU
Uppaumnonanbubie ypaBHeHUs1. OCHOBHBIE bubnunorexka [JOK

43 METO/JIbI PCLICHHUS UPpaLIHOHATIbHBIX 29.11
YPaBHEHUNU

44 Uppanmonanbuble ypaBHeHHs. OCHOBHBIE 30.11 bubnuoreka [IOK

MCTOABI PCIICHUA UPPALIUMOHATIBHBIX




ypaBHEHUU

45 PaBHOCWIBHBIE IEPEXOBI B PELLICHUH 112 bubmuorexa [IOK
HppaliOHAJIbHBIX YpaBHEHUN

46 PaBHOCWIIBHBIE TTEPEXO/BI B };u)emeHMH 412 bubnuorexa [JOK
HppallOHAJIbHBIX YpaBHEHUN

47 PaBHOCWIIBHBIE TTEPEXO/BI B IzemeHI/m 512 bubnnorexa [JOK
HppalMOHAJIbHBIX YpaBHEHUN

48 PaBHOCWIIBHBIE IEPEXOBI B PELLICHUH 6.12 bubnnorexa [JOK
HppalMOHAJIbHBIX YpaBHEHUN
CaoiicTBa u rpaduK KOpHs N-Oi CTENEeHH bubnnorexa [JOK

49 KaK (yHKIMHM 0OpaTHOW CTENEHH C 8.12
HaTypaJbHBIM MOKa3aTelleM
CaoiicTBa u rpaduK KOPHS N-0¥ CTETICHU bubnuorexa [JOK

50 Kak (PyHKIIMH OOpaTHOM CTEIeHHU C 11.12
HaTypaJbHBIM I10OKa3aTelIeM
Kontponbnas padota: "CBoiicTBa u rpaduk bubnuorexa [JOK

51 KOpHs n-oM creneHu. MppanroHanbHbIe 12.12
ypaBHEeHUS"

52 CreneHb ¢ palluOHAJIBHBIM MMOKa3aTeIeM U 13.12 bu6mmoreka [JOK
e€ cBoiicTBa

53 C:Fel'[eljb C pallMOHAJIbHBIM [10Ka3aTelIeM U 15.12 bubnuoreka [IOK
e€ cBoiicTBa

54 C:Fel'[eljb C pallMOHAJIbHBIM [10Ka3aTeNIeM U 18.12 bubnuoreka [IOK
e€ cBoiicTBa

55 IToka3zarenbHas pyHKIMS, €€ CBOMCTBA U 19.12 bubnuoreka [IOK
rpaduk

56 Hcnonb3oBanue rpaduka QyHKIUM U1 20.12 bubnuoreka [IOK

pelIeHNs ypaBHEHUI




57 Hcnonp3oBanue rpaduka QyHKIMH 115 212 bubmuorexa [IOK
peleHus ypaBHEHHHA '
[TokazaTenbHbie ypaBHeHUs. OCHOBHbBIE bubnuorexa [JOK
58 METOAbI PEIICHUS IT0Ka3aTEeIbHBIX 25.12
ypaBHEHUU
[TokazatenbHbie ypaBHEeHUSI. OCHOBHBIE bubnuorexa [JOK
59 METOJbI pEIICHU IT0Ka3aTEeIbHBIX 26.12
YpaBHEHUU
[TokazaTenpHbie ypaBHEeHUs. OCHOBHBIE bubnuorexa [JOK
60 METOIBI PEIICHHUS TTOKa3aTeTbHBIX 27.12
YpaBHEHUU
61 KonTponbhas pabota: "IlokazaTenbHas 29 12 bubnnorexa [JOK
¢bynkuwms. [TokazaTenpHbIe ypaBHEeHUS" '
62 Jlorapudm uncna. CBoiicTBa morapudma 9.01 brbmiorexa LIOK
63 Jlorapudm uncna. CBoiicTa morapudma 10.01 brbmotexa LIOK
64 Jlorapudwm yucna. CoiicTa jorapudma 12.01 bubmnorexa LIOK
65 JlecsaTHYHBIC U HATypaJIbHBIE JIOTAPU(PMBI 15.01 brbmotexa LIOK
66 JlecsaTHYHBIC U HATypaJIbHBIE JIOTAPU(PMBI 16.01 bubnuorexa LIOK
67 [Ipeobpa3zoBanue BbIpax)eHUI, COEPKAITIX 17.01 bubnnorexa [JOK
norapu@Msl '
68 [Ipeo6pa3zoBanue BbIpaX)EHUA, COEPKAITIX 19.01 bubnnorexa [JOK
norapudmsI '
69 [IpeoOpazoBaHue BhIpaX)EHUA, COIEPKAIITIX 2201 bubnunoreka [JOK

sorapumsl




70 Jlorapudmuueckas GpyHKIHs, €€ CBOICTBA U 2301 bubmuorexa [IOK
rpadux

71 Jlorapudmmueckas GpyHKIH, €€ CBOMCTBA U 2401 bubnuorexka [JOK
rpadux

7 HcnonwszoBanue rpainKa GyHKIUY 1715 25 01 bubnuorexka [JOK
pelIeHNs ypaBHEHUI

73 Wcnonb3oBanue rpaduka GyHKINN 15 2601 bubnuorexa [JOK
peuieHust ypaBHEHU N
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE bubnuorexa [JOK

74 METO/Ibl peIIeHHsl JorapuPpMUIecKux 29.01
YpaBHEHUU
Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE bubnuotexa [JOK

75 METO/Ibl pelieHUs JJorapu(PpMUUECKux 30.01
YpaBHEHUU
Jlorapudmuueckue ypaBHeHHs. OCHOBHBIC bubnuorexa [JOK

76 METO/Ibl pelIeHHsl JorapupMuIecKux 31.01
YpaBHEHUU

77 PaBHOCHIIBHBIE TIEPEXOIBI B PEILICHUH 502 bubnmuoreka [JOK
Jorapu(pMUUECKUX ypaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXOIBI B PEILICHUH 502 bubmuorexka [JOK
Jorapu(pMUUECKUX ypaBHEHUN

79 Kontponbnas padora: "Jlorapudpmudeckas 6.02 bubnunorexka [JOK
¢byukus. Jlorapupmudeckue ypaBueHus"

80 CuHycC, KOCHHYC, TAHT€HC U KOTAHT€HC 202 bubnuoreka [IOK
YHCIIOBOIO apryMeHTa

81 CuHyC, KOCHHYC, TAHT€HC U KOTAHT'€HC 9.02 bubnunoreka [JOK

YHUCJIOBOI'O apryMmeHTa




ApKcuHyC, apKKOCHHYC U apKTaHI'€HC

bubmuoreka [JOK

82 12.02
YKCJIOBOIO apryMeHTa
83 ApKcUHYC, apKKOCHUHYC U apKTaHI'€HC 13.02 bubnuorexka [JOK
YICIIOBOTO apryMeHTa '
Tpuronomerpudeckas OKpy>KHOCTb, bubnuorexka [JOK
84 OIIPEACIICHUE TPUTOHOMETPUUCCKUX 14.02
(yHKIIMI YKCIOBOrO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb, bubnuorexa [JOK
85 omnpenieIeHne TPUrOHOMETPUIECKIX 16.02
(yHKIUI YKCIOBOrO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYIIBI 26.02 brbmiorexa LIOK
87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIBI 27.02 bubmmorexa LIOK
88 OCHOBHBIE TPHTOHOMETpHYECKHe GOPMYITBI 28.02 brbmiorexa LIOK
89 OCHOBHBIE TPHTOHOMETpHYECKHe GOPMYITBI 1.03 brbmiorexa LIOK
90 [IpeobpazoBanue TPUTOHOMETPHIECKIX 4.03 bubmuorexka [JOK
BBIPAXKEHUH '
01 [IpeobpazoBanue TPUTOHOMETPHIECKIX 5 03 bubmuorexka [JOK
BBIPAXKEHUH '
92 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX 6.03 bubnuoreka [IOK
BBIPAKEHUM '
03 IIpeoOpa3oBaHue TPUTOHOMETPUUYECKUX 11.03 bubnuoreka [IOK
BBIPKEHHI '
94 Perrenre TpUroHOMETPUYECKUX YPaBHEHUN 12.03 bubnuorexa LIOK
95 Perenre TpUroHOMETPUYECKUX YPaBHEHUN 13.03 Bubanorexa LIOK




bubmuoreka [JOK

96 Perienne TpUroHOMETpHYECKUX ypaBHEHUN 15.03
97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUN 18.03 brbmiorexa LIOK
98 Perienne TpUroHOMETPHUYECKUX ypaBHEHUN 19.03 brbmiorexa LIOK
99 Pemienne TpUrOHOMETPHUYECKUX ypaBHEHUN 20.03 brbmiorexa LIOK
100 Pemienne TpUrOHOMETPHUYECKUX ypaBHEHUN 22.03 brbmiorexa LIOK
KonTponbhas pabota: bubnuorexa [JOK
101 "TpUroHOMETPUYECKNE BBIPAKEHUS U 25.03
TPUTOHOMETPUYECKUE YPAaBHEHUS"
IlocnegoBaTenLHOCTH, CIIOCOOBI 3aJaHUS bu6mmoreka [IOK
102 rnocienoBarenspHocTeil. Meron 26.03
MaTeMaTH4eCKON WHIYKIIUH
MOHOTOHHBIE U OTPAHUYECHHBIE bubnuorexa [JOK
103 rocyenoBareabHOCTH. McTopus ananuza 27.03
0OECKOHEYHO MaJIbIX
104 Apudmerrdeckas Iporpeccus 29.03 brbmotexa LIOK
105 ['eomeTpuueckas mporpeccus 1.04 bubnuorexa LIOK
106 beckoneuno yObIBaroIasi reoMeTpuyecKas 504 bubnunorexka [JOK
IPOrPeCcCHst '
107 CymMma OecKOHEYHO yObIBaroIen 3.04 bubnuoreka [IOK
reOMEeTPHYECKOI Mporpeccuu '
108 JIMHENHBIN U SKCTIOHEHIMAJIBHBINA POCT. 5 04 bu6mmoreka [JOK
Yucno e. @opMyia CIOKHBIX TPOLIEHTOB '
109 JIuHEeNHBII 1 3KCIIOHEHIIMAJIBHBIN POCT. 15.04 bub6mmoreka IIOK




Hucno e. DopMya CI0KHBIX IPOLEHTOB

110 Hcnons3oBanne Nporpeccuu Uist peleHus 16.04 bubmuorexa [IOK
peanbHBIX 3a/1a4 MPUKIIAIHOTO XapaKTepa '
Kontposbnas padora: bubnuorexa [JOK
111 |oHTP P ) 17.04 1
[TocnenoBarenbHOCTH M MPOTPECCUN
112 HenpepriBHbIE QYHKIIMN U UX CBOMCTBA 19.04 brbmiorexa LIOK
Touxka pa3pbiBa. ACUMITOTHI Fpa)UKOB bubnuorexa [JOK
113 pasp pad 22.04 1
byHKIHIT
CaoiicTBa (DyHKIIMI HENPEPHIBHBIX HA bubnuotexa [JOK
114 Dy pep 23.04 1
OTpe3Ke
CaoiicTBa (hyHKIIMI HENPEPHIBHBIX HA bubnmuorexa [JOK
115 byt pep 24.04 i
OTpe3Ke
Meron UHTEpBAJIOB ISl pELIECHUS bubnnorexa [JOK
116 L HITEPRATIOn AT P 26.04 1
HEPaBEHCTB
Meron UHTEpBAJIOB ISl pELICHUS bubnnorexa [JOK
117 it P U EY 27.04 1
HEPaBEHCTB
118 Meto MHTEPBAJIOB ISl PEIICHUS 3.05 bu6mmoreka [JOK
HEPABEHCTB '
119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX 6.05 bubnmuorexa [JOK
GbyHKIUH 75 petieHus 3a1a4y '
120 [IpumeHeHne CBONCTB HEMPEPHIBHBIX 205 bubnnorexa [JOK
GyHKIUH A5 peteHus 3aa1a4y '
121 [lepBas u BTOpasi mpou3BOIHbIE QYHKIIUU 8.05 Brbmmotexa LIOK
199 Omnpenenenne, reOMETPUIECKHI CMBICIT 13.05 bubnuoreka [IOK
NPOU3BOIHOM ’
123 Omnpenenenue, GU3NUECKUl CMBICIT 14.05 brbmorexa [IOK




MPOU3BOJHOMN

124 VYpaBHeHHE KacaTeNbHON K TpaduKy 1 0 15.05 bubmuorexa [IOK
byHKIIIN

125 VYpaBHEHHE KacaTeabHOU K rpaduky 1 0 17.05 bubnuorexa [JOK
byHKIIIN

126 [Ipon3BoaHBIE DIEMEHTAPHBIX PYHKIIUH 1 0 20.05 brbmiorexa LIOK

127 [Ipou3BoiHbIE AI€eMEHTapHBIX PYHKINI 1 0 21.05 brbmiorexa LIOK

128 [Ipon3BoiHas CyMMBI, npomBez(teH;[, 1 0 29,05 bubnnorexa [JOK
9aCTHOTO ¥ KOMITO3UIMU (YHKIIHN

129 [Ipon3BoiHasE CyMMBHlI, npomBe)ltem[, 0.5 0 24,05 bubnnorexa [JOK
9aCTHOTO ¥ KOMITO3UINU (QYHKIIHN

130 [IpownsBoHas CyMMBlI, npomBenteH;{, 0.5 0 24,05 bubnuorexa [JOK
YaCTHOTO ¥ KOMITO3ULIMU (QYHKIUI

131 KonTtponbHas padota: "TIponssoanas” 1 1 27.05 brbmiorexa LIOK

132 HOBTOPG'I:II/IG, 06061116”1{1/16, cUCTEMAaTHU3aLHA 0.5 0 28,05 bu6mmoreka [JOK
3HaHU: "YpaBHEHUS

133 HOBTOPG'I:II/IG, 06061{'16Hne, CHCTEMAaTH3alus 0.5 0 58,05 bu6mmoreka [JOK
3HaHuii: "OyHKIUN

134 Hroropas koHTpOabHAs paboTa 0,5 1 29.05 brbmorexa [IOK

135 Hroropas koHTpoObHAs paboTa 0,5 1 29.05 Brbmotexa LIOK

136 HOBTOPGHI/IS, 00o011eHne, cucTeMaTu3aius 1 0 3105 bubnuoreka [IOK
3HaHUH

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHenne npon3BOIHOM K
HCCIeA0BaHUIO QYHKIIMI Ha
MOHOTOHHOCTB U IKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
Hccae0BaHNI0 (DYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHnne npon3BOHOM K
Hccaea0BaHuI0 QYHKIMN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeneHre mpou3BOIHON K
Hccaea0BaHuI0 (GYHKIMI Ha
MOHOTOHHOCTb ¥ S3KCTPEMYMBI

[Ipumenenne npou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
uccienoBaHuio GyHKIMI Ha
MOHOTOHHOCTB ¥ SKCTPEMYMBI

HaxoxnaeHnue HanOOJIBIIEro U

HANMMCHBIICTO 3HAYCHUA HerepLIBHOﬁ

(GYHKIMHU Ha OTpe3Ke

HaxoxnaeHue HauOOJIBIIEro U




HAaMMEHBIIETO 3HAYEHUS HeMTPEPHIBHON
(GYHKINU Ha OTpE3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUYCHUS HETIPEPHIBHOM
(GYyHKINU Ha OTpE3Ke

10

Haxoxnenne HanuOoJIbIIETO U
HaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHOM
(yHKIIMU Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYCHUST HEMPEPHIBHOM
(GYHKIIUM Ha OTpe3Ke

12

Haxoxnenne HanOoJIbIIEro U
HaWMEHBIIIETO 3HAUYCHUS HETPEPHIBHOM
(hyHKIIMHM Ha OTPE3Ke

13

[IpumeneHnne mpou3BOIHOM JIst
HaxO0JKJICHUS HAWJTYYIIIETO PEIICHHS B
MPUKIIATHBIX 3a7a9ax

14

[Ipumenenue mpou3BOIHOM ISt
HaXO0JKJICHUS HAWJTYYIIIEeTO PEIICHHS B
MPUKIIATHBIX 3a7a9ax

15

[Ipumenenne npou3BOIHOM JIst
OTpeIeTICHUs] CKOPOCTU U YCKOPEHUS
mpolecca, 3a1aHHOro POpMYIIOi WiIH
rpagukom

16

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUS CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 (POPMYIIOH WK
rpaduKoM




17 Kommosutus GpyHKImiA

18 Komnozunus GpyHKImii

19 Kommosutus GyHKImiA

20 I'eomerprueckue oOpas3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomeTrpuueckue oOpa3sl ypaBHEHUN Ha
KOOPAMHATHOW TIOCKOCTH

29 Kontponbnas pabora: "HccnenoBanue
(YHKIUH C TOMOIIBIO IPOU3BOAHON"

23 [lepBooOpazHas, OCHOBHOE CBOICTBO
epBOOOPaA3HBIX

24 [TepBooOpazubIe AeMEHTAPHBIX QYHKITAN.
[TpaBuna HaXOXIEHHSI TEPBOOOPA3HBIX

o5 [TepBooOpasHbIe AIeMEHTAPHBIX (PYHKITUH.
[IpaBuna HaxoXkAeHUS IEPBOOOPA3HBIX

26 HuTterpan. ['eomeTprudeckuii CMbICI
WHTerpaia

97 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Hetorona-JIeiOuuia

08 Brruncnenue onpenenéHHOro HHTerpasia
o ¢popmyne Horotona-Jleli6Hua

29 [IpumeHeHre uHTErpana st HAXOXKIACHUS
oA mioCKux Guryp

30 [IpumeHeHre uHTErpana st HAXOXKIACHUS
00bEMOB T€OMETPUUYECKHX TeI

31 [Ipumeps! pemenuit nuddepeHImanbHbIX

YPaBHEHUNU




[Tpumeps! pemennii quddepeHnnanbHbIX

32 .
ypaBHEHHHA
MaremaTuueckoe MOAEIUPOBAHUE

33 PEATBHBIX TPOIECCOB C TIOMOIIIBIO
mddepeHnnanbHbIX ypaBHEHUN

34 KonTponbHast pabota: "TlepBoodpasnas u
uHTerpan”

35 Tpuronomerpruueckue GyHKIIHH, UX
CBOICcTBa U rpaduku

36 Tpuronomerpruyeckue GyHKIIUA, UX
CBOIicTBa U rpaduku

37 Tpuronomerpruyeckue GyHKIIUA, TX
cBOiicTBa U rpaduku

38 Tpuronomerpuyeckue QpyHKINUU, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuyeckue QpyHKINUU, UX
CBOMCTBA U TpapuKu
OTOOp KOpHEH TPUTOHOMETPHIECKHUX

40 ypaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUUECKOM OKPYKHOCTH
OT160p KOpHEN TPUTOHOMETPUUYECKUX

41 YPaBHEHUH C TOMOLIBIO
TPUTOHOMETPHUUECKOM OKPY>KHOCTH
OT160p KOpHEW TPUTOHOMETPUUYECKUX

42 YPaBHEHHUH C TIOMOILBIO
TPUTOHOMETPUUYECKOH OKPYKHOCTH

43 OT100p KOpHEN TPUTOHOMETPUUECKUX

YPaBHEHUH C IIOMOIIBIO




TPUTOHOMETPUUECKOIN OKPYKHOCTH

Pemrenne TpuroHOMeTpUYECKUX

44
HEPABEHCTB

45 Pemenue TpuroHomeTpuyeCcKux
HEPABEHCTB

46 Pemenue TpuroHomMeTpuyeCKuX
HEPABEHCTB

47 Pemenue TpuroHomMeTpruyeCcKux
HEPABEHCTB
KonTponbnas padora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIMH.
Tpuronomerprdeckue HepaBeHCTBA"

49 OcHOBHBIE METO/IbI PEILICHUS
MOKa3aTeIbHbIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIIEHUS
MOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEIIEHUS
[OKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIIEHUS
[OKa3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METO/BI PEILICHUS
sorapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METO/BI PEILIEHUS
jorapu(pMUUECKUX HEPAaBEHCTB

55 OcCHOBHBIE METO/IBI PEILIEHUS
sorapu(pMUUECKUX HEPAaBEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

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




OcHoBHEIC MCTOAbI PCIICHUS

> UppaIOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IBI PEIICHUS
MppaIOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
MppaIOHAILHBIX HEPABEHCTB
60 OCHOBHBIE METO/IBI PEIICHUS
MppaIoOHAILHBIX HEPABEHCTB
61 I'padrueckre METOIBI pEeICHHS
MppaIMOHAEHBIX YPaBHEHHH
62 I'padrueckre MeTOIBI peICHHS
WppaIMOHAILHBIX YPaBHEHHH
63 I'padrueckre MeTOIBI peICHHS
MOKa3aTeIbHbIX YPaBHEHHUH
64 I'paprueckue MeTObI pEeLICHUS
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paprueckue MeTO B! peLICHUS
jorapu(pMUUECKUX ypaBHEHUH
66 I'paduueckue MeTO bl peLICHUS
norapu(pMUYECKUX HEPABEHCTB
67 I'padrueckue MeTOIbl peLIeHUs
Jorapu(pMUYECKUX HEPABEHCTB
I'padprueckue MeTO bl peLIeHUs
68 [OKa3aTeIbHbIX U JIOrapu(pMUUECKUX
YPaBHEHUNU
I'padrueckue MeTOIbI peIIeHUs
69 MOKa3aTeIbHBIX U JIOrapu(pMUUECKUX

YPaBHEHUU




70

I'pacdmyeckue MeToabI pereHus
MOKAa3aTeIbHBIX U JTOrapu(HMUIECKUX
HEPaBCHCTB

71

I'padrueckre METOIBI peICHHUS
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
HEPaBEHCTB

72

KonTponbhas pabora: "UppanuonanbsHeie,
MOKa3aTeabHbIE U JorapupMuueckre
HepaBeHCTBa"

73

KomrmiekcHbie uncna. Anrebpanyeckas v
TpUTrOHOMETpHUecKas (hOPMBI 3aIUCU
KOMITJIEKCHOTO YHCIIa

74

KomrmiekcHbie uncna. Anrebpanyeckas v
TPUTOHOMETpHUYecKask GOpMBI 3aNHCH
KOMITJIEKCHOT'O YHCIIa

75

Apudmerndeckue orneparuu ¢
KOMIUIEKCHBIMU YHCITAMHA

76

ApudmeTrueckre ornepauu c
KOMIUIEKCHBIMU YHCIIAMU

77

I/I306pa)KCHI/Ie KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[PIHﬂTHOfI IIJIOCKOCTH

78

I/1306pa>I<eHHe KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTH

79

®opmyna Myaspa. Kopuu n-oii ctenenu
13 KOMIUIEKCHOTO YUCIa

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YUCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCIT I




penieHus (GU3MIECKUX ¥ T€OMETPUUECKUX
3a1a4

KonTponbhas padota: "KommiekcHbie

82 "
qucna

83 HarypanbHble 1 1ienbie uncia

84 HatypanbHble u 1ensle yncna

85 [IpumeHeHne MpU3HaKOB EIUMOCTH
LEJbIX YHCe

86 [IpumeHeHne npU3HAKOB 1ETUMOCTH
LEbIX YUCe

87 [IpumeHeHre NpU3HAKOB 1ETUMOCTH
nensix gucen: HOJl u HOK

a8 [IpumeHeHre MpU3HAKOB IETUMOCTH
nensix uncena: HOJ u HOK

89 [IpumeHeHne MpU3HAKOB IETUMOCTH
LEJBIX YHCEN: OCTATKH 10 MOAYJIIO

90 [IpumeHeHre MpU3HAKOB IETUMOCTH
LEJBIX YHCEN: OCTATKH [10 MOAYJIIO
[IpumeHeHne NPU3HAKOB AETUMOCTH

91 LeNbIX Yucell: anroput™ EBknuna nmis
pelIeHNs 3a/1a4 B LIEJIbIX YncIax

92 KoHntposbHas pabdora: "Teopus membix
yucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHUH.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
CIIEICTBUS

94 Cucrema 1 COBOKYITHOCTb YPaBHEHHUH.

PaBHOCHUJIBHBIE CUCTEMBI B CUCTEMBI-




CICACTBUSA

95 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYIIHOCTEW pallMOHAJIBHBIX YPaBHEHUN

OCHOBHBIEC METO/IbI PEIICHHS CHCTEM U
96 COBOKYITHOCTEH UppalMOHAIbHBIX
ypaBHEHUU

OcCHOBHBIE MCTOABI PCIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHbBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
98 COBOKYITHOCTEH ITOKa3aTeIbHBIX
YpaBHEHUU

OcHOBHEBIE MCTOABI PECIICHUA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMUYecKux
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH Jlorapu(pMuuecKux
ypaBHEHUU

[TpuMeHeHHe CUCTEM K PELICHHUTO
MaTeMaTUYeCKUX 33714 U 3a/1a4 U3

101 Pa3IMYHBIX 00J1aCTel HAYKH M PEAIbHOM
KM3HU, UHTEPIPETAIMS TTOTyYCHHBIX
pe3ybTaToB

[TpumeHeHme CHCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/1a4 U 3a7a4 U3

102 pa3nuyHbIX 001acTel HayKH U peabHOU
KHU3HU, UHTEPIPETALUs TOTYYSHHBIX
pe3yabTaToB




[IpumeHeHne HEpaBEHCTB K PELIECHUIO
MaTeMaTHYECKUX 3ajay U 3ajad u3

103 pa3nuyHbIX 001aCTe HAYKH U pealbHOU
KU3HU, HHTEPIPETALNS TTOTYIEHHBIX
pe3ysbTaToB
KonTponbHas padora: "CucreMbl

104 paMoHATBFHBIX, UPPAIMOHATIBHBIX
MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
ypaBHEHHH"

105 PanvonanbHbIE ypaBHEHMS € TapaMeTpamMu

106 PanvonanbHbIE HEPABEHCTBA C
napaMmeTpamMu

107 PanvoHanbHbIE CHCTEMBI ¢ TApAMETPAMHU

108 HppannoHanbHble ypaBHEHUS,
HEpaBEHCTBA C ITapaMeTpaMu

109 HppannoHalibHbIE CUCTEMBI C
napameTpamMu

110 Iloka3arenbHble ypaBHEHUs, HEPABEHCTBA C
napameTpamMu

111 [TokazaTenbHBIE CHCTEMBI C TApaMEeTPaMHU

112 Jlorapugmuueckue ypaBHeHus,
HEpaBEHCTBA C apaMeTpamMu

113 Jlorapugmuueckue CUCTEMBI C
napameTpamMu

114 Tpuronomerpuyeckrue ypaBHEHUS C
napameTpamMu

115 TpuronomeTrpudeckrue HepaBeHCTBA C

napameTpamMu




116

TpUroHOMETPUYECKUE CUCTEMBI C
rapamerpamu

117

[Toctpoenue u uccnenoBanue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTyaIUi C IOMOUIBIO YPABHEHUH C
rapamerpamu

118

[Toctpoenue n uccnenoBanne
MaTeMaTHYECKUX MOJIENEeN peallbHbIX
CUTYAaIUH C IOMOILBIK CUCTEM YPaBHEHUI
C mapaMeTpaMHu

119

[Toctpoenue u uccneaoBanne
MaTeMaTHYeCKUX MOJIENeH peallbHbIX
CUTYAaIUH C IOMOIIBI CUCTEM YPAaBHEHUI
C ImapameTpamMu

120

Kontponbnas padota: "3amauu ¢
napameTrpamu"

121

[ToBTOpenue, o6odIIEeHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHnue, o6o0IIEHNE,
cucTtemMaTu3anus 3HaHuil: "YpaBHeHus"

123

[ToBTOpeHue, o6odIIEHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHUs.
Cucremsl ypaBHeHHN"

124

[ToBTOpEeHUE, 060OIIEHNE,
cucremarusanus 3HaHui: "HepaBeHncTsa"

125

[ToBTOpEeHnue, 060061IeHNE,
cucremarusanus 3HaHui: "HepaBencrsa"

126

[ToBTOpeHnue, 06001IICHNE,




cucreMaruzaius 3Hanuii: "HepaBencraa"

[ToBTOpeHue, 06001IIEHNE,

127 cucremarusanus 3Hanui: "[IpousBoanas u 1 0
e€ npuMeHeHue"
[ToBTOpeHue, 0600mEeHNE,

128 cucremarusanus 3Hanui: "[IpousBoanas u 1 0
e€ npuMeHeHue"
[ToBTOpenue, o6oOIIEeHNE,

129 cucremarusanus 3Hanui: "[IpousBoanas u 1 0
e€ npumeHeHue"
[ToBTOpEeHnue, 060611IeHNE,

130 cucTeMaru3arus 3HaHui: "MHTEerpat u ero 1 0
IpuMeHeHue"

131 [ToBTOpenue, o6odIIEeHNE, 1 0
cuctemaTusanus 3HaHuii: "OyHkaun"

132 [ToBTOpenue, o6odIIEeHNE, 1 0
cucTtemaTu3anus 3HaHuii: "OyHkiun"

133 [ToBTOpeHnue, o6odIIEHNE, 1 0
cucrtemaTu3anus 3HaHuit: "OyHkiun"

134 Hroropas koHTpOabHAs paboTa

135 Hroropas koHTpOabHAs paboTa

136 [ToBTOpEeHUE, 06001ICHNE, 1 0
CUCTEeMAaTH3alHsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O 136 10

I[TPOTPAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI JJIAA YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH

HUHTEPHET






