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PabGouass mporpamma (ID 1175879) yuebHoro mpenmera «Anredbpa U Hayana
MaTeMaTHYeCKOTO aHanu3a» (yriyOjeHHbId ypoBeHb) mis 10-11 kmaccos,
pa3paborana Ha ocHoBe TpeboBanuit ®I'OC COO, ®OOII COO, a Takxke Ha
ocioee OOII COO MAOY COHI Ne 20 u ¢ yderom paboueil mporpammsl
Bocriutanust MAOY COIII Ne 20.

HOACHUTEJIBHASA 3AIINCKA

VY4eOHbIlt Kypc «Anredpa M Hayajla MaTeMaTUYECKOTO aHajIu3a» SBISETCS
OJTHUM W3 HamOoJliee 3HAYMMBIX B MPOrpaMMe CpPEIHEro oO0Iero odpazoBaHUS,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIEeUrMBAET MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEeHHs] BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (POPMHUPYET
JIOTUYECKOEe M aOCTPAKTHOE MBIIUICHHE O0y4YaroIMuXCcs Ha YPOBHE, HEOOXOIUMOM
JUTsL OCBOEHUSI MH(OPMATHKHU, OOLIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
muciuIuinH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBJIaJI€BAIOT
YHUBEPCAJIBHBIM SI3bIKOM COBPEMEHHOW HayKH, KOTopas (QOpMyIHUPYEeT CBOH
JTOCTHKEHUS B MaTeMaTuieckon opme.

VY4eOHbIit Kypc anreOpsl U Hadajdl MaTEMaTHYECKOTO aHajin3a 3aKiajbIBacT
OCHOBY [Jisi YCIICIIHOTO OBJAJCHUS 3aKOHAMH (PU3WKH, XUMUHU, OUOJOTHH,
MOHUMAaHHS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMUKH M OOIIECTBEHHOMN KU3HH,
MO3BOJISIET OPHUEHTHPOBATHCSA B COBPEMEHHBIX HU(PPOBBIX M KOMITHIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JaJIbHEWIero oOpa3oBaHUS U B
MOBCEIHEBHOM >XKM3HU. B TO ke BpeMs oBiajieHne aOCTPAKTHBIMH U JIOTUYECKH
CTPOTHMH KOHCTPYKIHUSAMH anreOpbl MU MaTeMaTHYeCKOTO aHaiu3a pa3BUBACT
YMEHUE HAaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKA3bIBATh
YTBEP)KIICHUS C TIOMOIIBI0 WHAYKIIMU M PACCYXKIATh JETYKTUBHO, MUCIOJIb30BaTh
00001IeHre W KOHKPETH3aI[ii0, a0CTparupoBaHWE W AaHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUIECKOE MBIIUICHHE.

B xone msywenus yueOHOTO Kypca «Anrebpa u Havajla MaTeMaTHYECKOTO
aHaNMM3a» OOYYArOIIMECs IMOTY4YalOT HOBBIA OIBIT PEIICHUS TPHUKIAIHBIX 3ajad,
CaMOCTOSITEIILHOTO TIOCTPOCHHSI MAaTEeMAaTHYECKUX MOJIEICH peanbHBIX CUTYaIIHH,
WHTEPNpPETAllMA  TIONYYCHHBIX  PENICHWH, 3HAKOMSTCA C  MpUMepamu



MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH B MpPUPOAE, HAyKe M HCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMHU OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHbIll Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBHBIM IOTEHLHAJIOM,
KOTOpBI peanu3yeTcss Kak uepe3 ydeOHbId MmaTepual, CHOCOOCTBYIOIIMIMA
(OpMHUPOBaHUIO HAYYHOTO MMPOBO33PEHHUs, TaK M dYepe3 crneuuduky ydyeOHOU
NEATeNIbHOCTH, TpeOyromiell MpOoJOKUTEIPHON  KOHIIEHTPAllMM  BHUMAaHWUS,
CaMOCTOSITEJIbHOCTH, AKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJYYEHHBIH
pe3ynbTar.

B ocHoBe Mertoguku oOydeHus anredpe M HadajaM MaTeMaTH4ecKOro
aHaJIM3a JISKUT AeSTEIbHOCTHBIN MPUHIIUIT O0yYEHUS.

B crpykType yuebGHOro kypca «AnreOpa W Hadajga MaTeMaTHYE€CKOTO
aHaIKM3a» BBIIENIEHBI CIEIYIONINE COEpPKATEIbHO-METOANYECKUe TuHuu: «Yucna
U BhIUUCIHEHUS», «DYHKIIMU U rpadukn», «YpaBHEHUS U HepaBeHCTBa», «Hauana
MaTEeMaTUYEeCKOro aHanmza», «MHOXecTBa U JIOrMKa». Bce ocHOBHBIE
coJlepKaTeNIbHO-METO/IMYECKUE JIMHUU U3YYaloTCS Ha NPOTSIKEHUU JBYX JET
oOydeHHs] Ha YPOBHE CpelHero oOIero oOpa3oBaHUsl, €CTECTBEHHO JOMOJHSSA
Jpyr JIpyra W MOCTENEHHO HACHIIAsCh HOBBIMH TeMaMHU U paszzieiaMu. J[aHHBIHI
y4eOHBIM Kypc SBISETCS WHTETPATUBHBIM, TOCKOJIBKY 0O0benuHseT B cele
COJIEp’)KaHUE HECKOJIbKMX MaTeMaTHMYeCKMX MAMCLUMIUIMH, TaKUX Kak aireopa,
TPUTOHOMETPHUS, MATEMATHUYECKUHA aHaM3, TEOPUS MHOXKECTB, MATEMATHUYECKAs
noruka u apyrue. [lo Mmepe Toro kak oOyuwarouiuecst OBJaJeBalOT BCE Oolee
IIUPOKUM MaTeMaTHYECKUM allapaToM, y HUX MOCIeA0BaTeIbHO GOpMUpYETCs U
COBEPIIEHCTBYETCS YMEHHME CTPOMTh MATEMATHUYECKYIO MOJENIb pealbHOU
CUTYallH, IPUMEHSITh 3HAHU, MOTYYCHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUIs
pEIIEHUsI CaMOCTOATEIBHO CPOPMYIUPOBAHHON MaTeMaTHUECKOHN 3a7auu, a 3aTeM
MUHTEPIIPETUPOBATH CBOU OTBET.

CopeprxarenbHO-MeTOANYECKas JIMHUA «YHCiIa M BBIYKMCICHUS» 3aBEpIIACT
(opMupoBaHUE HABBIKOB MCIIOJIH30BAHMSI I€UCTBUTENBHBIX YHCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 001ero oopasosanusi. Ha ypoBHe cpenHero obuero
oOpa3oBaHus oco0oe BHUMaHHE yJensercs (HOPMHUPOBAHUIO  HABBIKOB
palMOHANBHBIX BBIYMCICHUN, BKIIOYAIOMIUX B ceOs HCIOJIb30BAaHHE pPa3IMYHBIX
dopMm 3amucu 4yMciaa, YMEHHE JeJaTh NPUKUAKY, BBIIOIHATH HPUOTMKEHHBIE
BBIUMCIICHHSI, OLIEHUBATh YHUCIIOBBIE BBIPAXKEHUS, padOTaTh C MaTeMaTHYECKHUMHU
KOHCTAHTAaMHU. 3HAKOMBIE OOYyYaroIMMCS MHOXECTBA HATypalbHBIX, LEJbIX,
pPAalMOHANIBHBIX W JCHCTBUTENIBHBIX  YUCEI  JIONOJHSAIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KaXxJaOM H3 3THX MHOXKECTB pacCMaTpUBAIOTCS
CBOWMCTBEHHBIE €My cCHenupUUecKhe 3a7Jaud M ONepaluu: JAeNIEHHEe Halelo,
OIEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE ILEJIBIX YHUCEN, OCOObIE CBOMICTBA
PALMOHAJIBHBIX M UPPALMOHAIBHBIX YUCEN, apU(PMETHUYECKUE ONEPALUU, & TAKKE



W3BJICUYCHHE KOPHS HATYpPaJbHOM CTENEHH HAa MHOMXECTBE KOMIUIEKCHBIX YHUCEIL.
brmaromapst mocnenoBaTENbHOMY PACHIMPEHUIO Kpyra HCIOJIB3YEMBIX YHCEN M
3HAKOMCTBY C BO3MO>KHOCTSIMHM MX NMPUMEHEHUS JJIS PEUICHUs Pa3IuyHBbIX 3a/1ad
dbopmupyeTcst mpeAcTaBICHUE O €IUHCTBE MaTeMaTHUKU KaK HayKd U €€ poju B
MOCTPOEHUU MOJIeNIEH peaJlbHOr0 MHpa, IIMPOKO HUCIOJIB3YIOTCS 0000IIeHHe U
KOHKPETHU3ALUSL.

Jluaus «YpaBHEHUSI U HEPABEHCTBA» peaU3yeTcsl Ha MPOTSHKEHUU BCETO
o0y4yeHHsT Ha YpPOBHE CpEIHEro oOIIero oOpa30oBaHHUs, MOCKOJBKY B KaXJIOM
pazznene IlporpamMmel NpenyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynbrate OOydallluecs OBJAJIEBAIOT PA3IUYHBIMU METOJAaMHU  PEIICHHS
pallMOHANLHBIX, HMPPAlMOHAJIBHBIX, TOKa3aTeJbHBIX, JIOTapU(PMUUYECKUX U
TPUTOHOMETPUUECKUX YpPABHEHUM, HEPABEHCTB M CHCTEM, a TaKxke 3ajady,
coaepxkamux napaMeTpbl. [loaydeHHbIE YMEHHUSI HIMPOKO HCIOJB3YIOTCS IpHU
uccae0BaHuU (QYHKIUN C TIOMOIIBIO MPOW3BOIHOMN, MPHU PEIICHUN TPHUKIIATIHBIX
3a/1a4 U 3a7a4 Ha HaXOXKJICHUE HAUOONBIINX U HAMMEHBINX 3HAUYCHUH () YHKIIUU.
JlanHas coziepaTesbHas JTUHUS BKIIOUaeT B ceOs Takke (popMHUpOBaHHE YMEHHI
BBITIOJIHSITE  pacy€Tel 10  dopmynaMm, TpeoOpa3oBaHUs  palMOHAJBHBIX,
UPPALMOHAIPHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TaKKe BBIPAKCHUH,
colepKalux crerneHu u Jorapudmel. brarogaps uszydeHHio aiareOpanveckoro
Marepuaiga IPOUCXOAUT  JalbHEHIIEE  pa3BUTHE  AITOPUTMUYECKOTO U
a0CTPaKTHOTO MBINIJICHUSI O0y4YaroImUXcs, (GOPMUPYIOTCS HABBIKU JI€TyKTHUBHBIX
paccykIeHuid, paboTbl ¢  CHUMBOJBHBIMH  (opmMamu,  MpeacTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPABEHCTB. AnrebOpa
npennaraetr d(QQEeKTUBHbIE WHCTPYMEHTHI JUISI pEHICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHbIX 3aJa4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYXKHOCTHU KaK
A3bIKa HAYKH.

CopepxarenpbHo-MeToANYecKass JuHUSA «DyHKIMU © TpadUKU» TECHO
MepervieTaeTcsa ¢ APYTUMU JIMHUSAMU Y4e€OHOro Kypca, MOCKOJBKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEA0BATEIbHOCTh U3YUEHUsI MaTepuana. M3yduenue creneHHoi,
MOKAa3aTeNbHOM, JJOrapu(PMUIECKON U TPUTOHOMETPUIECKUX (QYHKIIMMA, UX CBONCTB
U TpadUKOB, MCIOIb30BaHNE (PYHKIMI IJIs pemieHus 3a1ad U3 APYTuX Y4eOHBIX
MPEAMETOB U PEalbHOM KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUYECKUM aHAJIU30M,
TaK M C PEIICHUEM YpaBHEHUW M HepaBeHCTB. lIpu 3TOM O0ibIIOE BHUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMysaMu 3aBUCUMOCTH MEKIY
pa3IMYHBIMU BEJIMYMHAMH, MCCIEAOBaTh IMOJY4YEHHbIE (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>KaTeIbHON JTUHUU HAIlCJICH HA Pa3BUTHE YMECHHM
U HaBBIKOB, IIO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEJIMYMHAMHU B
paziuyHON (opme: aHAIUTHYECKOU, Tpaduueckod u cioBecHoW. Ero msydyenue



CIOCOOCTBYET pa3BUTHIO AJITOPUTMHYECKOTO MBILUICHUS, CIIOCOOHOCTH K
0000IIEHNIO U KOHKPETHU3AIIUU, UCTIOb30BAHUIO aHATIOTUH.

CopnepxarenbHas nuHus «Hauyana maTeMaTHyeckoro aHajiv3ay MO3BOJIAET
CYLIECTBEHHO PACUIMPUTh KPYr KaK MaTeMaTHYeCKHX, TaK W MPUKIAJIHBIX 3a]ad,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOMTH
rpa@uky  CcIOXHBIX (YHKUMN, ONpenensiTh HMX HauOOJIbIIME U HaUMEHBIINE
3HAUEHUS, BBIYUCIATH IUIOMAAU (GUryp U oObEMBI TEd, HAXOAUTb CKOPOCTH H
yCKOpeHUs TnpoueccoB. JlaHHas coaepkareiabHash JUHUS OTKPHIBA€T HOBBIE
BO3MOXHOCTU TIOCTPOCHHMSI MATeMAaTHUYECKHX MOJIeJIE peanbHbIX CUTYyalui,
NO3BOJIIET HAXOAWTh HaWJIyuyllee pelIeHHe B MPUKIAAHBIX, B TOM 4YHUCIE
COLIMAJIbHO-?KOHOMHMYECKHX, 3aJladyaX. 3HAKOMCTBO ¢ OCHOBAMHM MAaT€MaTHUYECKOIrO
aHanu3a CcrnocoOCTBYeT pa3BUTHIO aOCTPaKkTHOTO, (HOpMaNbHO-IOTHYECKOTO U
KPEaTUBHOTO MBbIILIEHUS, (OPMUPOBAHUIO YMEHHUI pacro3HaBaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B Hayke, TeXHUKE U HcKyccTBe. OOydaromuecss y3HAIOT O
BBIIAIOIIMXCS PE3yJIbTaTaX, IMOJTYYEHHBIX B XOJAE pPa3BUTHS MAaTeMaTHUKH Kak
HAyKH, 1 00 UX aBTOpaXx.

CopeprxarenbHO-MeTOANYECKas: TUHUS «MHOXKECTBa U JIOTHKa» BKJIIOYAET B
ceOsi DJIEMEHTHl TEOPUUM MHOXKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHO>KECTBEHHbBIE MPEICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHON MaTeMaTUKH
U TpeajiaraloT HaumOoJiee YHUBEPCAIbHBIM S3bIK, OOBEIUHAIONIMIA BCE pa3feibl
MaTeMaTUKU H €€ TNPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTEMaTUYECKHE
OUCHUIUIMHBI W WX NpWIOXKEHUs B eauHoe 1enoe. [losTtomy BaxHO aaTh
BO3MOXHOCTh 00y4YarolmeMycsi MOHHUMAaTh TEOPETHKO-MHOKECTBEHHBIM  SI3bIK
COBPEMEHHOM MaTEMaTHKU U HMCIOJIb30BaTh €ro ISl BBIPAKEHHUSI CBOMX MBICIEH.
JIpyruM BaXHBIM TIPU3HAKOM MAaTEMaTUKH KaK HayKH CIEIyeT NpU3HATh
CBOMCTBCHHYIO €M CTpPOrocTb OOOCHOBAaHWW W CJEAOBaHUE ONPEACICHHBIM
npaBujaM  I[OCTPOCHUS  JOKAa3aTEIbCTB.  3HAKOMCTBO  C  JJEMEHTAMHU
MaTeMaTUYeCKOM JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIILICHUS
00y4aroUIXcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTMYECKUX
npaBuil, GOPMUPYET HABBIKU KPUTHUECKOT'O MBIIIJICHUS.

B yuebHoM Kkypce «Anrebpa u Hayaja MAaTeMaTHYECKOIO aHaJIU3a»
IIPUCYTCTBYIOT OCHOBBI MaT€MAaTHYECKOI'0 MOJEIUPOBAHUS, KOTOPBIE IPHU3BAHBI
croco0cTBOBaTh (POPMHUPOBAHHIO HABBIKOB IOCTPOCHHUS MOJENEH peasbHbIX
CUTYaIlMil, HCCJIEeNOBaHUs 3TUX MOJENEH C TIOMOIIBI0 amnmapata anreOpsl U
MaTe€MaTU4YeCKOr0 aHalu3a, WHTEPHpPETAalMH IOJIYyYEHHBIX pe3yinbTaToB. Takue
3aJ1aHHs BIUIETEHBI B KKl U3 Pa3JeoB MPOrpaMMBbl, IOCKOJIBKY BECh MaTepual
yu4eOHOro Kypca MIMPOKO HCHOJB3YeTCs IJs PelIeHUs MPUKIaAHbIX 3anad. [lpu
pEILIEHNH  pEaJbHbIX  MPAKTHYECKUX  3ajJady  oOydarolMecss  pa3BHBAIOT
HaOJIIOAATEIbHOCTh, YMEHHE HaxOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,



WCIOJb30BaTh  aHAJIOTHI0, 0000maTh ¥ KOHKPETU3UPOBATH  MpoOJeMy.
JlesTenbHOCTh TIO (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAJAHBIX 3a7ad
OpraHu3yeTCs B IMPOIECCe U3YUCHUS BCEX TEM yUeOHOro Kypca «Anredpa u Hadaia
MaTEeMaTHICCKOTO aHATH3a.

Ha wu3yuenue yueOHOro Kkypca «Anrebpa M Hayajga MaTEMaTHYECKOTO
aHanu3a» orBoautTcs 272 vaca: B 10 kmacce — 136 gacoB (4 yaca B Heaeno), B 11
kimacce — 136 JacoB (4 Jaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanyeckue apoodu. IlpumeHenue apobGelt U MPOUEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIICN 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JSHCTBUTEIBHBIMH  4YHCJIaMu.  MopayJib
JIEWCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnmxkEnHbIe BhIYKCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BHIYUCICHUM.

Crenenp c uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoasmied GopMbl 3aMUCH ASHCTBUTEIBHBIX YUCEI JIJIs1 PEIICHUS] TPAKTHIECKUX
3a7a4 ¥ MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM I[OKa3aTeJIeM U €€ CBOWMCTBA, CTENEHb C
NEUCTBUTENBHBIM MTOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa norapudma. JlecsiTUuHbIE W HaTypalbHbIE
Jorapu@mel.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO apryMeHTa. ApKCHHYC,
APKKOCHHYC U apKTAaHT'€HC YUCIOBOI'O apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWUIIBHBIE YpaBHEHHs W ypaBHEHUA-CIEACTBUSA. HepaBeHCTBO,
pELIEeHUE HEPABEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LIETBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABECHCTB. MHOro4wiIeHbl OT OJHOW IEPEMEHHOW. JleneHne MHOrowieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema bedy. MHorounmensl ¢ LEIbIMU
kod(ppunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YHUCIOBBIX BRIPAKEHUH, COIEPKAIIMUX CTETICHN ¥ KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI pelIeHus
MPPALHOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PELICHHS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBaHre BEIPAKEHUA, COACPIKAIINX JTOTAPHPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHoBHBIC METO]IbI pEIICHHS

norapuMUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYEHUS, IPUMEHECHHUE OINPENCIUTENS I PEIICHUS
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOIIBIO
CUCTEMbl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DOCTPOCHHOM MOJAEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENIEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJad M 3aJad U3 PA3JIMYHbIX OOJacTEe HAyKH W peaabHOU
KU3ZHU.

DyHKIUHN U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus (QyHKIuU. B3auMHO o00paTHble (QYHKIMH.
Komnozunus ¢yukiuit. I'papuk  dyHkuuu. DieMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIIHA.

OO6nactp ompeneneHUss ¥ MHOKECTBO 3HaueHuM ¢yHkuuu. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 HeuéTHbIe GyHKUMU. [lepuognueckue
byakuun. [IpoMeKyTku MOHOTOHHOCTH (PYHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

Jluneiinas, KBajapaTuyHas W APOOHO-TUHEWHas (YHKIUU. DJIeMEHTapHOE
UCCJIEIOBaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HaTypaJdbHBIM U IEJIBIM TMoOKa3ateneMm. E€ coiicTBa u
rpa¢uk. CpoiicTBa M rpaduK KOPHS N-OM CTENEeHM Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbIM [TOKA3aTEJIEM.

[TokazarenbHass U jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadukoB GyHKITUHN IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIMN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIPOLECCaX U SBICHUSAX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4eCKOro aHajamu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEJOBATEIbLHOCTEH. MeTon
MaTeMaTHYECKOU VHJYKIWH. MoOHOTOHHBIE 151 OTpaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHHMS MAaT€MaTHYECKOIO aHAJIN3a Kak
aHanau3a 0ECKOHEYHO MaJIbIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuno yOwiBaromas
reometrpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAaIOIIEH T€OMETPHUUYECKOMN
MPOTrpeccuu. JINHENHBIN U 3KCIIOHEHIHAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IIpoLeHTOB. lMcnonp30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX  3a1ad
MPUKJIAJIHOTO XapakTepa.



HenpepoiBubie ¢yHkiuu u ux cBoicTtBa. Touku paspbiBa. ACHUMITOTHI
rpadgukoB @yHkiui. CBoilcTBa (YHKUMN HENpPEephIBHBIX Ha oOTpe3ke. Merton
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENpPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

IlepBas u BTOpas npousBojaHble GpyHKIMKU. OnpeneneHue, reoMeTpUIECKUil u
(u3nUecKuii cMbICT MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

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

MHoxecTBA U JIOrMKA

MHoxecTBO, oOllepalMyd HaJ MHOXXECTBAMU M HMX CBOMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUMW, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JEITUMOCTH LEJIBIX
yuces, HauOoypmuii oOmui nenurens (nanee — HOJl) m HamMeHsblee ooOiiee
kpaTtHoe (nanee — HOK), ocratkoB o mojyinto, anroputMa EBkinia s pemenus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (OpMBI
3aMMCH KOMIUIEKCHOTO YHca. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM TUIOCKOCTH.
®opmysia MyaBpa. KopHu n-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [IpuMenenue
KOMIUIEKCHBIX YUCEN JIJISl PeIIeHNs] PU3NUYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CucrtemMa U COBOKYINHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIILHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKuX HEPABEHCTB.

OCHOBHbIE METOJbl pEIICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbBIE METOJBI PEIICHUS CUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTpaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCcKUX 3aJad M 3ajJad W3 pas3fMyHbIX 00JlacTeil HayKu M peanbHOU
KU3HU, HHTEPIPETALUs TOJTYYEHHBIX PE3YIbTATOB.

DyHKUUM U TPaPUKu

I'paduk kommoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'padprueckre mMeTonbl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/JIbI peLIeHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QYHKIMI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havasa mareMaTH4ecKOro aHajim3a

[IpumeHeHnue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero UM HAWMEHBLIETO  3HAYEHUH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpumeneHnne NPOU3BOJHON JUIsl HAXOXKJEHHUS HAWIYYIIero penieHus B
NPUKIAIHBIX 3aj7ladyax, JJIg OIpeAeNIeHUs CKOPOCTH W YCKOpPEHHUs Mpollecca,
3a1aHHOTO (HOPMYJION WJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBO0Opa3HbIX. [lepBooOpasHbie
aneMeHTapHbIX QyHkiuii. [IpaBuia HaxoXaeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI WHTETpaJA. Brruucinenue
onpenenéHHoro uHTerpana o Gopmyne Hetotona-JleiOuua.

[Ipumenenue wmHTErpaia s HAXOXKACHHUS IUIOMIAAEH IIIOCKUX (QUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Ipumepbr pemenuii nuddepeHINAIBHBIX YpaBHEHUH. MaremaTudeckoe
MOJICTUPOBAHUE PEATBHBIX TMPOIECCOB C TOMOIIbI0 U] PepeHIraTbHbIX
YPaBHEHHU.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpasKaaHCKOr0 BOCIMTAHUA:

c(hOpMUPOBAHHOCTh IPAXKIAHCKOM MO3UIIMN 00YyYaIOIIEerocsi Kak akKkTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHMCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYp, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPBI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COIHMAJIBHBIMU HWHCTUTYTAaMH B COOTBETCTBUHU C UX
GyHKIMSAMU U Ha3HAYCHUEM;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUUCKOM MaTeMaTHYECKON IIIKOJIBI,
UCIIOJIb30BaHUE D3TUX JOCTHKEHUH B JIPYrUX HayKaX, TEXHOJOTusx, cdepax
SKOHOMHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

OCO3HAHHE JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapojaa, cPOopMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKh U JAEATEIbHOCTBIO YYEHOIrO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OyAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAsl 3CTETUKY MAaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM Pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnuecKoro BOCIUTAHUSA:

chOpPMHPOBAHHOCTh yMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
MHTEpEcax 3I0pOBOT0 1 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3J0pOBBIO (3I0POBOE THUTAaHWE, COATAHCUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyIsipHAs (U3HUECKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYIOJIIOOWs, HWHTEpeC K
paznuuHbiM  cpepam  NpodEeCCHOHANBHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATH COOCTBEHHBIC >KU3HEHHbBIC IIJIAHBI,



FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTUYeCKOMYy  OOpa3oBaHUI0 U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HaITpaBJIECHHOCTH;

7) 3KOJIOTUY€eCKOT0 BOCIIUTAHMS

c(hOpPMUPOBAHHOCTh  AKOJOTHMUYECKOW KYJIbTYpbl, TOHUMAHUE BIHUSHUS
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUS
Ha TPUMEHEHHE MaTEMAaTHYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’Karolel cpenbl, IUIAHUPOBAHUE IIOCTYIKOB U OIICHKA HX BO3MOXKHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPaKTHUKW, [MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeIOBEUYECKOW eATeIbHOCTH, JTaroB €€
Pa3BUTHA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUIM3AIMH, OBJIAJCHUE S3bIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KYJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIO0BATEIBCKYIO JICSATEIBHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS

ba3oBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHSTHHA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUH, YCTAHABIMBAThH CYIIECTBEHHBIN MpPU3HAK KiacCU(]HUKaIUy,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH U  MPEeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIBHBIC U OTPUIIATEIbHBIE, CIMHIYHBIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOMCHUSIX U YTBEPKACHUSIX, MpEJiaraTb KpUTCPUU IS
BBISIBJICHHS 3aKOHOMEPHOCTENW U IPOTUBOPEUYNN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
MHJIYKTUBHBIX YMO3AKIIIOUECHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNIbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTAIUIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BBIBOJIBI;

BBIOMpATh CMOCO0 pemieHuss ydyeOHOM 3ajayu  (CpaBHHUBATh HECKOJBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee  MNOAXOMSAWUUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrble uccienoBare/ibCkue 1eiCTBHA:

MCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKUA HHCTPYMEHT IO3HAHMS,
(GopMynupoBaTh  BONPOCHI,  (PUKCUpYIOIIME  NPOTUBOpEYHE,  Mpodiemy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTEIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXI1y OOBEKTAMHU, SIBJICHUSMU, IPOLIECCAMU;

CaMOCTOATENIbHO (POPMYIHUPOBaTH OOOOIIEHHS M BBIBOJBI O pe3yJibTaTaM
OpPOBENEHHOTO  HAONIOJEHUs, KCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BIBOJOB U 0000IIEHU;

IPOrHO3UPOBATH BO3MOXKHOE pAa3BUTHE TIPOIIECCa, a TaKKe BbBIABUTATH
NPEJNOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISBJIATH AePUIUTH MHDOpPMAIUKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa HA
BOMPOC U JJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpPHpPOBaTh MH(POpPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (popmax,
WUTIOCTPUPOBATH TpadUyEeCKu;

OLICHUBATH HaJEXKHOCTh uHbOpMAITIH 1o CaMOCTOSITEJIbHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IeJIIMHA OOIIEHUsS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy PEIICHHUsS 3ajlayu,
KOMMEHTHPOBATH MOJIYUYCHHBIN PEe3yIbTarT;

B X0j/ic OOCYXKJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, peIIracMoi 3aJadyd, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITOHUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJACHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
auajaora, oOHApY)KMBATh PAa3IMYUE W CXOJCTBO TMO3UIMHA, B KOPPEKTHOW (dopme
dbopMyITHpPOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTAa, HUCCIIeI0BaHNUs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4ETOM 3a1a4
MpEe3eHTAIIMU 1 OCOOEHHOCTEN ayIUTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂble I[eﬁCTBHH



Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PEIICHHS 3a]1a4yH, BEIOUPATh CIIOCOO PEIIeHUs C
yu4€TOM UMEIOUINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHThI PELICHUH C YYETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, IMOIIHOHATbHBI HHTE/JIEKT:

BIAJIeTh  HAaBBIKAMHM  TIO3HABATEIBHOW  pedIeKcMu KaKk  OCO3HAHHS
COBEpPIIIAEMBIX JIEUCTBUI U MBICTUTEIBHBIX MPOIECCOB, UX PE3yJIbTAaTOB, BIAJCThH
crnocobaMu CaMONPOBEPKU, CAaMOKOHTPOJISI Tpollecca M pe3ysibTaTa pelieHUs
MaTeMaTU4YeCKOW 3a/1a4H;

NPEIBHUICTh TPYIHOCTH, KOTOPhIE MOTYT BO3HUKHYTbH MPU PEIICHUH 3aa4H,
BHOCHUTH KOPPEKTUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITETILCTB, IaHHBIX,
HaNJCHHBIX OMNOOK, BBISIBJICHHBIX TPYAHOCTEH;

OILICHWBATh COOTBETCTBUE PE3yIbTaTa LEIH U YCIOBUSAM, OOBSICHATH TPUUUHBI
JTOCTH)KCHUS WM HEJIOCTH)KCHHUSI PE3yJIbTATOB JEATEIHHOCTH, HAXOIUTh OIIHUOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHMMATh M HCIOJIb30BaTh MPEUMYINECTBA KOMAaHIHON W WHAMBHIYaJTbHOM
paboThl TpU pelieHHW YYeOHBIX 3ajJady, MNPUHUMATH IeIb COBMECTHOMU
JEeSTENbHOCTH, TUIAHUPOBATh OPTraHU3AIMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl paboOT, JOroBapuBaThbCs, OOCYXIAaTh WpOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXaeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATh CBOM JCUCTBHS C APYTUMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aHUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kjacce 0Oy4arouIuiicss MOJTYYUT CIETYIOIIHE
MpPEeIMETHBIE PE3yJIbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIM3a:

Yucaa v BBIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAIIMOHATBLHOE YHCIIO, OCCKOHEYHAs
nepuogndeckas apoOb, TPOIEHTHI, HWPPANHOHATBFHOE YHCIO, MHOXKECTBA
PaIMOHAIIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYIh JCHCTBUTEIIBHOTO YUCIIA,

NPUMEHSATh JIpOOM W TPONEHTHI JJIS PEIMICHUS NPHUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIIEN 3HAHUW U PEAIbHOU KU3HU,

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, PABUJIa OKPYTIICHUS, IPUKUJIKY U
OIICHKY pe3yiIbTaTa BBIUNCICHUN;



CBOOOJHO ONEpUpPOBaTH MOHATHEM: CTENEHb C IEJbIM IOKa3aTeleM,
MCIIOJIB30BaTh MOAXOASIIYI0 (POPMY 3aIIUCU IEUCTBUTEIBHBIX YHUCEN ISl PEILICHUS
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJHO OINEPUPOBATH MOHATHEM: apU(PMETHUECKUN KOPEHb HATypaabHOU
CTEICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTENIEHD C PAIlMOHAJIBLHBIM MOKAa3aTeJeM;

CBOOOJHO OMNEpPUPOBATH MOHATUAMM: JIOrapud™ uwucna, AECITHUYHBIE WU
HaTypajbHbIE TOrapu(MBbI;

CBOOOJTHO ONEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC
YHUCJIOBOTO apryMEHTa;

ONEPHUPOBATH MOHIATUSAMHU: APKCUHYC, APKKOCHUHYC M apKTAHIE€HC YUCIOBOTO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATH MOHATHAMU: TOXJIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

OPUMEHSTh PAa3IMYHbIE METOJbl PEUICHUs pPaIlMOHANBHBIX © JPOOHO-
palMOHANBHBIX YPABHEHHM, MPUMEHSITh METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPaBEHCTB;

CBOOOJTHO OIEPUPOBATH MOHSATUSAMH: MHOTOUYJIEH OT OJHOW IEepPEeMEHHO,
MHOTOWJIEH C MeJIbIMH KO3(P(UIMEHTaMH, KOPHH MHOTOWIEHA, NPUMEHSITh
JI€JICHHME MHOTOYJIEHA Ha MHOT'OWIEH C OCTaTKOM, Teopemy besy u teopemy Buera
JUISl pELLIeHUs 3a1a4;

CBOOOJTHO OMEpUPOBaTH TOHATUSIMHU: CHUCTeMa JIMHEHHBIX YpaBHEHHH,
MaTpula, OMNpPENENUTENb MaTpulbl 2 X 2 W €ro TEeOMETPUYECKUNA CMBICT,
UCIIOJIb30BATh CBOMCTBA OMNpENenuTenss 2 X 2 i BBIUKCICHUS €r0 3HAYCHMUS,
IPUMEHATh ONPEACIUTENN JUId PEIIEHUs CHUCTEMBl JIMHEWHBIX YpaBHEHUHU,
MOJEIIMPOBATh PEabHbIE CUTYallMU C IIOMOIIBIO CUCTEMBI JIMHEUHBIX YPaBHECHUM,
HCCIIEI0BAaTh ITOCTPOCHHBIE MOJEIHA C IOMOLIBI0O MATpUIl U OIPEACIUTENEH,
MHTEPIPETUPOBATD ITOJTYy4YECHHBIA PE3yJIbTaT;

UCIIOJI30BAaTh CBOMCTBA [JEWCTBUM C KOPHSAMU JUIsi IpeoOpa3oBaHUs
BBIPAKCHUU;

BBITOJIHATD NTPEOOPA30BaHUS YHCIOBBIX BBIPAXKEHHM, COAEpKAIIUX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIEM;

HCMOJI30BaTh CBOKWCTBA norapu@moB JUISL npeoOpa3oBaHus
norapuMUYECKUX BBIPAKEHUH;

CBOOOIHO OMNEpUPOBaTh MOHSATUSMU: HppPAMOHAIbHbIE, MOKAa3aTeIbHbIE U
JorapuMUUECKUEe ypaBHEHUS, HAXOAUTh UX PEUICHHs C TIOMOIIBIO PaBHOCHIBHBIX
IIEPEX0I0B WIIN OCYILECTBIIASA IPOBEPKY KOPHEM;



MIPUMEHATh OCHOBHBIE TPUTOHOMETpUUECcKrEe (HOpMYIIbl A peoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII;

CBOOOJHO ONEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATH HEOOXOAMMBIE  (OPMYNBI Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUIECKUX YPABHECHHIA;

MOJIEIUPOBATh pEalbHbIE CHUTyallud Ha S3bIKE aireOpbl, COCTaBIATH
BBIPAKEHHUSA, YpPAaBHEHMS, HEPABEHCTBA IO YCIOBUIO 3a/layd, HCCIEI0BaTh
MOCTPOEHHBIE MOJIEH C UCIOIB30BAHUEM alllapaTa aireopsbl.

DYyHKIUHA U TPAaPUKU:

CBOOO/IHO OTEPUPOBATh MOHATUSAMU: (PYHKIHS, CTIOCOOBI 3a1anus (pyHKIUH,
B3aMMHO oOOpaTHble (DYHKIMHM, KOMMO3UIMUS (QYHKUUH, rpaduk QyHKUIHUH,
BBITIOJTHATH AJIEMEHTapHbIE peoOpa3zoBaHus rpaduKoB HyHKIHI;

CBOOOJTHO OINEPUPOBATH MOHATUSIMH: OOJACTH ONPENEICHUS U MHOYXKECTBO
3HaYeHUH PyHKINUU, HYTH QYHKIIUA, IPOMEKYTKH 3HAKOITOCTOSHCTBA,;

CBOOOJIHO OINEpPUPOBATh TOHATHAMH: UYETHBIE W HEUYETHBIE (YHKIIUH,
nepuoandeckue QyHKIUH, MPOMEKYTKH MOHOTOHHOCTH (DYHKITUH, MAKCUMYMBI
MUHUMYMbI (YHKIIUM, HauOoybliee W HaWMEHbIIee 3HAYCHHWE (YHKIMHA Ha
IPOMEXKYTKE;

CBOOO/IHO ONEpPUPOBATh MOHATUSMU: CTENEHHAs (PYHKLHUS C HATypaJbHbIM U
LeJIbIM ToKa3aTesieM, rpauk CTENeHHON (YyHKIMU C HaTypaldbHBIM M IEJIBIM
nokaszaTeneM, rpauk KOpHS n-oil CTeNeHU Kak (PyHKIUU OOpaTHOM CTENEHH C
HaTypaJIbHbIM [10Ka3aTeJIeM;

ONEepUpOBaTh MOHATUSAMU: JIMHEHWHas, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(YHKIMH, BBIMOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(UKOB;

CcBOOO/IHO ONEpUPOBAaTh MOHITUAMU: IOKa3aTelbHAas W JIOrapupMuUecKas
GyHKIMM, WX CBOWCTBAa W rpadHKH, HMCIOIL30BaTh UX TpadUKH IS pelIeHUS
YpaBHEHHUM;

CBOOO/IHO OMNEpUPOBATh MOHATUSMU: TPUTOHOMETPUYECKAs OKPYKHOCTH,
oIpeiesieHue TPUTOHOMETPUUYECKUX (PYHKIIMHM YUCIIOBOTO apryMEHTa;

UCMOJb30BaTh Tpadukd (QYHKIMH [ HCCIENOBAaHUS MPOLECCOB U
3aBHCHMOCTEW MpHU pEelIeHUH 3aJad U3 JAPYTUX y4eOHBIX MPEIMETOB U peaslbHOM
’KU3HU, BBIpaKaTh (OpPMyJIaMU 3aBUCHMOCTH MEX/y BEJIMUUHAMU;

Hauana maTeMaTH4ecKOro aHaJIu3a:

CBOOO/IHO OMEpUPOBATh MOHATUSAMU: apudMeThdeckas M TeoMeTpUyecKas
nporpeccusi, 0eCKOHEUHO yObIBaIOIIasi FT€OMETpHUUECcKas MPOrpeccusi, TUHEHHBIN U
HKCMOHEHLIUATBHBINA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

MCIIOJIB30BaTh MNPOTPECCHH ISl PEIICHHUS pPEaNbHBIX 3a7ad IMPHUKIAJIHOTO
XapakTepa;



CBOOOJIHO OIEPUPOBATH MOHATUSIMU: MIOCIIEI0BATENBHOCTb, CIIOCOOBI 3a1aHHS
IIOCJIE0BATENIBHOCTEM, MOHOTOHHBIE M OrPAHUYEHHBIE IOCIEAOBATEIBLHOCTH,
IIOHUMATh OCHOBBI 3apOXIEHUA MATEMATHYECKOTO aHalM3a KakKk aHaJlInsa
OECKOHEUYHO MabIX;

CBOOOJHO OINEpPUPOBATh TMOHATUAMM: HENPEPhIBHbIE (QPYHKUUU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpaduka GyHKIUU;

CBOOOJTHO OIEPUPOBATH TOHATUEM: (PYHKIMS, HENpEpbIBHAs Ha OTpeE3Ke,
MPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/ay;

CBOOOJTHO OIEpPUPOBATh TMOHATUSMU: TMepBasi W BTOpas MPOU3BOIHBIC
GyHKIMH, KacaTenabHas K rpaduky G yHKINH;

BBIUUCISATH MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YACTHOTO U KOMITO3ULIUU
IBYX (DYHKIIM, 3HATh IPOU3BOJIHBIE JIEMEHTAPHBIX () YHKIINIA;

UCIIOJIb30BaTh T€OMETPUUYECKUA U (PU3UYECKHH CMBICH MPOU3BOJAHON s
peuieHus 3aaad.

MHo:xecTBA U JIOTMKA:

CBOOOJTHO  ONEpUPOBATH  MOHATHSIMHU:  MHOXKECTBO, OMNEpaluu  Haj
MHOKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCaHUS PeasIbHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33124 U3 APYTUX YUYECOHBIX PEIMETOB;

CBOOOJTHO OINEpPUPOBATH MOHSTUSMHU: OIpEICICHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KAa3aTeIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS 1 HEPABEHCTBA.

K konmy oOywyenuss B 11 kjacce 0Oyd4arouiuiicsi MOJYYUT CIETYIOIIHNE
NPEeIMETHBIE Pe3yJbTaThl MO OTAEIHHBIM TeMaM paboueill MporpamMMmbl y4eOHOTO
Kypca «Ayredpa u Hayaia MaTEeMaTHYECKOTO aHAJIN3a»:

Yucia 1 BBIYUCJICHUSA:

CBOOOJHO OMEpUpPOBATH TMOHATHUAMH: HATypaJlbHOE H I1EJ0€ YHCIIO,
MHO>KECTBA HATypaJbHBIX M LENbIX YHMCEJ, MCIOJIb30BaTh MNPHU3HAKU JIEIUMOCTH
uensix yucen, HOJl 1 HOK HaTypanbHbIX 4Mcen sl PelIeHUs 3a/1ay, IPUMEHSTh
anroput™ EBKnunna;

CBOOO/IHO ONEpUpOBaTh MOHIATHEM OCTAaTKa IO MOAYJIO, 3alUChIBATh
HaTypaJIbHbIE YKCIIA B PA3JIMYHBIX TO3ULIMOHHBIX CUCTEMAX CUMCIICHNUS,

CBOOOIHO OMEpPUPOBATH MOHATHSIMH: KOMIUIEKCHOE YHCIO M MHOECTBO
KOMIUIEKCHBIX YHCEeJ, MPEACTaBIATh KOMIUIEKCHBIE YHCIIa B alreOpandyeckod u
TPUTOHOMETPUYECKOH (opMe, BHITOIHATH apU(PMETHUECKUE ONEepaluu ¢ HUMU U
n300paxkaTb Ha KOOPAMHATHOM MIOCKOCTH.

YpaBHeHUS] U HEPABEHCTBA:



CBOOOJIHO OMEPUPOBATH TMOHATHUSIMU: HUPpALMOHATBHBIE, TMOKa3aTelIbHbIC W
norapu@MuUUYecKre HEPaBEHCTBA, HAXOJIUTh HUX PEIICHUS C  OMOIIbIO
PaBHOCUJIBHBIX MIEPEXOJIOB;

OCYHIECTBJISITh OTOOp KOpPHEH TMpU PEIIEHUH TPUTOHOMETPUUECKOTO
ypaBHEHUS;

CBOOOJIHO OIEpPUPOBATH TMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
MPUMEHSITh  HEO0OXOoauMble  (OpMYJbl ISl PEIICHUS  OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHSATUSIMU: CUCTEMa M COBOKYIMHOCTh YPaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMbI U CUCTEMBI-CIEACTBUS, HAXOIUTh PEIICHUS
CHUCTEMbI U COBOKYIMHOCTEW pallMOHAIIbHBIX, UPPALMOHAIIBHBIX, TTOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUI U HEPABEHCTB,;

pelarthb palMOHABHEIE, MppaluOHAIbHBIE, MoKa3aTeabHEIC,
gorapumMuyeckrue W TPUTOHOMETPUYECKHE ypaBHEHHUs] U  HEPaBEHCTBA,
cojepKalMe MOIYJIu U MapameTphl;

MPUMEHATH rpadUuecKrue METObI JIJIsl PEIICHHS YPAaBHCHUN M HEPABEHCTB, a
TaKke 3a7a4 C apaMeTpamu;

MOJCIMPOBATh peallbHbIE CHUTyalldd Ha S3bIKE alreOphl, COCTaBJIATH
BBIPAXXCHMS, YpPaBHEHHUs, HEPABEHCTBA W MX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCJICIOBAaTh IIOCTPOCHHBIE MOJICNIM C WCIOJIb30BAHUEM armapara ajareopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3ybTaT.

DOyHKUNM U TPAPUKH:

CTPOUTHh TpadUKd KOMIIO3UIIMKM (YHKIIUHA C TIOMOIIBIO DSJIEMEHTAPHOIO
UCCJICIOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX ()YHKITUH;

CTPOUTH TEOMETpHYECKHe oO0pa3bl YpaBHCHHMH W  HEPABEHCTB Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  OINEPUPOBATh TOHATHUAMHU: TpadUKA TPUTOHOMETPUUYECCKUX
dynKImii;

NPUMEHATh (PYHKIUUA JJII MOJICIUPOBAHUS M MCCIICAOBAHUSA pPeabHBIX
MPOLIECCOB.

Hauaja MmaTeMaTH4eCKOIro aHaJIu3a:

WCITOJIH30BaTh MPOU3BOIHYIO JIJI UCCIEA0BaHUS (DYHKIIMM HA MOHOTOHHOCTD
U KCTPEMYMBI;

HaXOJUTh HauOOJIbIIICE M HAUMEHBIIIee 3HAUCHHUS (DYHKIIMU HEIPEPHIBHON Ha
OTPE3KE;

HCTOJIb30BAaTh TMPOU3BOAHYIO IS HAXOXKJIACHUS HAWIYYIIEro PENICHUS B
NPUKJIAIHBIX, B TOM YHCJIE€ COLUHAIBHO-DKOHOMHUYECKUX, 3ajayax, s
OmpeAeICHUs] CKOPOCTH U YCKOPEHMs TMpoliecca, 3aaaHHOTO GOpMyIoN Wiu
rpaguKoMm;



CBOOOJHO ONEpUpPOBaTh MOHATUAMH: MEpBOOOpa3Has, ONpPENEIEHHBIM
UHTErpaj, HaXOAWTh IEpBOOOpA3HbIE AIEMEHTAPHBIX (YHKUMHA U BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAJN IIOCKUX QUTYP U OOBEMBI TEJ C TOMOLIBIO MHTErpaa;

UMETh TPEICTABIECHUE O MAaTEMAaTHUYECKOM MOJECIMPOBAHUM HA IpUMEpE
cocTaBlieHUs TudPpepeHIMaTbHBIX YPaBHEHU;

pemaTe NpUKIaJAHBbIE 3a1a4d, B TOM YHUCJIE COLHMAIBHO-JKOHOMHYECKOTO M
(u3nyeckoro xapakrepa, CpeACTBAMU MaTEMaTHUECKOT0 aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
Ne DJIeKTpOHHbIe (LM (POBbIE)
/i HanmenoBanue pa3aesioB U TeM IPOrpaMMBbI KoauuecTBo B ——
4acoB
| MHO0eCTBO JIeUCTBUTENBbHBIX Ynceld. MHOrouseHsl. ParinoHanbHbIe 24
ypaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEUHBIX YpaBHEHUN

2 Oyukiuu u rpaduku. CreneHHas GyHKIUS ¢ 1EeTBIM MoKa3aTeaeM 12
3 ApubdmMeTnueckuii KOpeHb n-0it cteneHu. MppannoHanbHbIe ypaBHEHUS 15
4 [TokazarenwsHas pyakius. [lokazarenbHbIe YpaBHEHUS 10
5 Jlorapudmuueckas ¢ynakius. Jlorapudmudeckue ypaBHEHUS 18
6 TpuroHoMeTpru4eCcKre BEIPAKEHUS U YPABHEHUS 22
7 [TocnenoBatenbHOCTH U TPOTPECCHU 10
8 HenpepsiBabie Gpynkmuu. [Tponssoanas 20
9 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIS 3HAHUN 5

OBILIEE KOJIMYECTBO YACOB IIO I[TPOI'PAMME 136




11 KVIACC

Ne DJIeKTpOHHbIe (L (POBbHIE)
w/n HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI KoanuecrBo B ——
4yacos
UccnenoBanue GyHKIUN ¢ TOMOTIBIO TPOU3BOTHON 22
2 [lepBooGpa3Has 1 UHTETpa 12
3 I'pacduku TpuroHoMerpuueckux GyHkuui. Tpuronomerpuyeckue 14
HEpaBEeHCTBa
4 WppatmonansHble, mokazareiabHbIE U JJOTapupMUUECcKre 24
HEpaBEeHCTBa
5 KowmriiekcHble uncia 10
HarypanbHble u 1ienbie yncina 10
7 CucreMbl paliMoHaIbHBIX, UPPALMOHAIBHBIX OKA3aTEbHBIX U 12
Jorapu(pMUUECKUX ypaBHEHHM
3agauu ¢ mapaMeTpamu 16
9 [ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIHS 3HAHUN 16
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
Ne DJIeKTPpOHHBIE HU(POBBIE
n/n Tema ypoxa Komriecrso Oﬁpa3OI;aTeﬂbeI(:b :ecypcm
JyacoB

[[MHOkecTBO, OTepali Ha/i MHOYKECTBAMH U UX CBOMCTBA 1

2 Huarpammel Diinepa-Benna 1 https://resh.edu.ru/subject/51/10/

3 [IpuMeHeHne TeopEeTUKO-MHOKECTBEHHOTO anmapara ik perieHus 1
3a7a4

4 Panmonansubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIC TPOOH, 1 httos://resh.edu.ru/subject/51/10/
MPOIICHTHI, OECKOHEYHBIC MTEPHOIUUECKHIE TPOoOH

5 Panmonaneapie uncna. OOBIKHOBEHHBIC U IECATUYHBIC TPOOH, |
MPOIICHTHI, OECKOHEYHBIC MTEPHOUUECKHIE TPOOH

6 [Ipumenenne npoOeli ¥ MPOLIEHTOB ISl PEIISHUS MTPUKIIATHBIX 33/1a4 1

7 [Ipumenenue npoOeli ¥ MPOLIEHTOB IS PELISHUS MPUKIIATHBIX 33]1a4 1 https://resh.edu.ru/subject/51/10/

8 HelictBuTenbHbIC yncia. PalimoHanbHble M MppalMoHaIbHbIE YUCia 1

9 Apudmernueckue onepanuu ¢ 1eHCTBUTEIbHBIMU YUCIaMU 1

10 Moynb I€MCTBUTENBHOTO YKCIIA U €r0 CBOMCTBA 1

1 [TpuGnmxEHHBIC BEIYUCIICHNUS, ripaBI/ma OKpYTJICHUS, IPUKUJIKA U |
OIICHKA Pe3yJIbTaTa BbIUMCICHHIA

12 OCHOBHLIeV METO/bI PEIICHHMS MEJIBIX U IPOOHO-PATMOHATBHBIX | httos://resh.edu.ru/subject/51/10/
YpaBHEHUH U HEPABEHCTB

13 OCHOBHLI? METO/Ibl PEICHHUS LENbIX U APOOHO-PAIMOHATEHBIX |
YpaBHEHUH U HEPABEHCTB

14 OCHOBHBIE METOIBI PEIIEHUS IEeNbIX U APOOHO-pAIIHOHATBHBIX 1 https://resh.edu.ru/subject/51/10/




YPaBHEHUM U HEPABEHCTB

MHorousneHs! 0T OJJHOM EpEMEHHOMU. JleieHre MHOro4IeHa Ha

15 MHOTO4IEH ¢ ocTaTkoM. Teopema besy

16 MHorousnens! ¢ nensiMu kodpdunuentamu. Teopema Buera https://resh.edu.ru/subject/51/10/

17 Pewrenne cucrem IMHENHBIX YpaBHEHUN

18 Pemrenne cucrem IMHENHBIX ypaBHEHUN
Martpuia cucTeMsl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTpULIbI

19 2x2, ero TeOMETPUIECKUN CMBICIT U CBOMCTBA; BBIUMCIICHUE €TO https://resh.edu.ru/subject/51/10/
3HaYEHUs

20 OnpuenennTenL MAaTPHUIII 2X2, €r0 TEOMETPUUECKUN CMBICT U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYEHUS

21 HpI/IMeHeIiHe OTIPEAETUTENS ISl PEIIEHNs CUCTEMBI JIMHEHHBIX httos://resh.edu.ru/subject/51/10/
YpaBHEHUI

2 Pewrenne E{pnmanme 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEHHBIX
YpaBHEHUU

” Pewrenne E{pnmanme 3a/1a4 C IOMOILBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

24 KontponbHas padota: "ParmonaibHbie ypaBHEHHS 1 HEPABEHCTBA.
CucrteMbl TMHEUHBIX YpaBHEHU"

)5 DyHKIUSA, CITIOCOOBI 3a1aHuUs (l)yI:I'KHI/II/I. B3anmuo oOpaTHbIe htts://resh.edu.ru/subject/51/10/
¢byuakiun. Komnosunus GyHKimii

26 I'paduk pynkuuu. nemeHTapHbie TpeoOpazoBaHus rpaduKkoB
byHKIMI

7 OO6nacTh onpeaeneHus © MHOKECTBO 3HadeHu pyHkiuu. Hynu htts://resh.edu.ru/subject/51/10/
¢bynkun. [IpoMexxyTku 3HaK TOCTOSIHCTBA

73 Yérnble n HeuéTHble (pyHKUMU. [lepuoauueckue GyHKIMH. https://resh.edu.ru/subject/51/10/

HpOMe)Ky’TKI/I MOHOTOHHOCTHU (I)YHKI_II/II/I




MaxkcuMmymbl 1 MUHUMYMBI (yHKIMU. Hanbosblnee 1 HauMeHbliee

https://resh.edu.

ru/subject/51/10/

29
3Ha4YeHHe (PYHKIIUN HA TPOMEKYTKE

30 JIuneiiHasi, KBaJpaTU4HAs ¥ JPOOHO-TMHEWHAs (PYHKIIUU https://resh.edu.ru/subject/51/10/

31 DNeMEeHTapHOE UCCIICIOBAHUE U TOCTPOCHHE IPahUKOB ITHX https://resh.edu.ru/subject/51/10/
byHKIII

0 DneMeHTapHOe UCCIIeI0BaHUE U TOCTPOCHHE IpauKOB ATHX https://resh.edu.ru/subject/51/10/
byHKUIMNA

33 CremneHs ¢ HeIbIM HokasareneM. burnom HeroTona https://resh.edu.ru/subject/51/10/

34 Crenens ¢ nenbiM nokasarenemM. buanom HeroTona https://resh.edu.ru/subject/51/10/

35 CrenenHast GyHKIUS ¢ HATYPATbHBIM U IIEIBIM TTOKa3zareneM. Eé https://resh.edu.ru/subject/51/10/
CBOMCTBa U rpaduk

36 KontponbHas padota: "Crenennas pyakuus. E€ cBolicTBa n https://resh.edu.ru/subject/51/10/
rpaduk"

37 ApudMeTnueckuii KOpeHb HATYPaTbHOH CTEIICHH U €T0 CBOICTBA https://resh.edu.ru/subject/51/10/

38 ApubMeTnuecKnii KOpeHb HATYPAIbHOM CTETICHH U €T0 CBOMCTBA https://resh.edu.ru/subject/51/10/

39 [IpeoOpazoBaHust YMCIOBBIX BBIPAXKEHUH, CONEPIKAIIUX CTEIICHU 1 https://resh.edu.ru/subject/51/10/
KOpHHU

40 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COJIEPIKAIIUX CTCTICHU U https://resh.edu.ru/subject/51/10/
KOpHHU

A1 [IpeoOpazoBaHus YHCIOBBIX BBIPAKEHUH, COJIEPIKAIIUX CTCTICHU U https://resh.edu.ru/subject/51/10/
KOpHHU

42 Wppannonanssbie ypaBHeHN. OCHOBHBIE METO/IbI PEILICHUS https://resh.edu.ru/subject/51/10/
HMppaLMOHAJIbHBIX YPABHEHUN

43 Wppanmonansusie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS https://resh.edu.ru/subject/51/10/




HMPPALMOHAIIBHBIX YPABHEHUN

Wppannonansublie ypaBHeHN. OCHOBHBIE METO/IbI PELLICHUS

https://resh.edu.

ru/subject/51/10/

44
HppalMOHAJIbHBIX YPaBHEHUM
45 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUN UPPALIMOHAIBHBIX YPaBHEHUN https://resh.edu.ru/subject/51/10/
46 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUN UPPALIMOHAIBHBIX YpaBHEHUMN https://resh.edu.ru/subject/51/10/
47 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALMOHAIBHBIX YPAaBHEHUN https://resh.edu.ru/subject/51/10/
48 PaBHOCHIIBHBIE TIEPEXO/IbI B PEILIEHUU UPPAllMOHATIbHBIX YPaBHEHUN https://resh.edu.ru/subject/51/10/
49 CpoiicTBa u rpaduK KOpHS N-Oi CTETEHN KaK PYHKIMHU 0OpaTHOU https://resh.edu.ru/subject/51/10/
CTENEeHU C HATYpaJIbHBIM IOKa3aTeIeM
50 CpoiicTBa u rpaduK KOpHS N-Oi CTENeHN KaK QYHKIIMU 0OpaTHOU https://resh.edu.ru/subject/51/10/
CTENEHU C HAaTypaJbHBIM MOKa3aTeIeM
51 KonTtponbnas padota: "CBoiicTBa u rpaduk KOpHS N-Oi CTENEHHU. https://resh.edu.ru/subject/51/10/
HppannonanbHbie ypaBHEHUA"
52 CreneHs ¢ pallMoOHAILHEIM TIOKa3aTeNeM 1 eé CBOICTBA https://resh.edu.ru/subject/51/10/
53 CreneHb ¢ pallMoOHaIbHBIM MTOKa3aTesieM U €€ CBOMCTBA https://resh.edu.ru/subject/51/10/
54 CreneHb ¢ pallMoHaIbHBIM MTOKAa3aTesIeM U €€ CBOMCTBA https://resh.edu.ru/subject/51/10/
55 [TokazarenbHas ¢pyHKUUA, €€ CBOMCTBA U TpaduK https://resh.edu.ru/subject/51/10/
56 Hcnonb3oBanue rpaduka QyHKIUN A1 pelICHUs] YpaBHEHHIA https://resh.edu.ru/subject/51/10/
57 Hcnonb3oBanue rpaduka GyHKINN AJIS pelIeHusl ypaBHEHHH https://resh.edu.ru/subject/51/10/
53 Iloxa3zarenbHble ypaBHEeHUs. OCHOBHBIE METO/BI PELICHHUS https://resh.edu.ru/subject/51/10/

ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ




[Tokazarenbublie ypaBHeHU. OCHOBHbBIE METO/IbI PELICHUS

https://resh.edu.ru/subject/51/10/

59

II0KA3aTeIbHBIX YPAaBHEHUU
60 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PEIICHHUS https://resh.edu.ru/subject/51/10/

II0KA3aTEebHBIX YPAaBHEHHUU

KonTtponsHas padora: "[lokazaTensHas kuus. [IokazarenbHble https://resh.edu.ru/subject/51/10/
61 p p YH

ypaBHeHus"
62 Jlorapudm uncna. CBoiictsa norapudma https://resh.edu.ru/subject/51/10/
63 Jlorapudm uncna. CBoiicta norapudma https://resh.edu.ru/subject/51/10/
64 Jlorapu¢m uncna. CBoiicTBa norapugma https://resh.edu.ru/subject/51/10/
65 JlecATHYHBIE U HATYPAJIbHBIE JTOrapH MBI https://resh.edu.ru/subject/51/10/
66 JlecaTUUHbIE U HATYpalbHBIE TOTapH (MBI https://resh.edu.ru/subject/51/10/
67 I[Ipeo6paszoBanye BRIPAKEHNIT, COMEPKALINX JTOTAPHPMBI https://resh.edu.ru/subject/51/10/
68 [IpeoOpazoBaHue BhIpKEHUN, COIECPIKAIINX JOTAPHPMBbI https://resh.edu.ru/subject/51/10/
69 [IpeoOpa3oBanue BbIpaKEHUH, coAep KaluX JTOrapu(mbl https://resh.edu.ru/subject/51/10/
70 Jlorapudmuueckas GyHKIUsA, €€ CBOKWCTBA U I'paduK https://resh.edu.ru/subject/51/10/
71 Jlorapudmuueckas GyHKIuS, €€ CBONCTBA U rpaduK https://resh.edu.ru/subject/51/10/
72 Hcnonw3oBanue rpaduka GyHKINU IS PEHICHUS YPaBHEHHIHA https://resh.edu.ru/subject/51/10/
73 Hcnonb3oBanue rpaduka QyHKIUU A pelIeHUs] ypaBHEHUI https://resh.edu.ru/subject/51/10/
74 Jlorapudpmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI PEILICHHS https://resh.edu.ru/subject/51/10/

norapu(pMUUECKUX ypaBHEHUH




Jlorapudmmueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS

https://resh.edu.ru/subject/51/10/

75 .
Jorapu(MUYECKUX YpaBHCHHIMA
76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS https://resh.edu.ru/subject/51/10/
Jorapu(MUIECKUX YPaBHCHHMA
77 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JOTapu(PMUUECKIX YPAaBHEHUI https://resh.edu.ru/subject/51/10/
78 PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU JIOTAPU(PMUUECKUX YpaBHEHUI https://resh.edu.ru/subject/51/10/
79 Kontponsnas padota: "Jlorapudmudeckas GyHKIus. https://resh.edu.ru/subject/51/10/
Jlorapudmuueckue ypaBHeHUs "
80 CuHYyC, KOCHHYC, TAHT'€HC U KOTAaHI'€HC YHCIIOBOTO apryMeHTa https://resh.edu.ru/subject/51/10/
81 CuHYyC, KOCHHYC, TAHT'€HC U KOTAaHI'€HC YHCIIOBOTO apryMeHTa https://resh.edu.ru/subject/51/10/
82 ApKCHHYC, apKKOCHHYC U apKTaHTEHC YHCIIOBOTO apT'yMeHTa https://resh.edu.ru/subject/51/10/
83 ApKCHHYC, apKKOCHHYC M apKTaHTEHC YHCIOBOTO apT'yMeHTa https://resh.edu.ru/subject/51/10/
84 TpuroHomerpuyeckast OKpy>KHOCTb, OTIPEACIICHUE https://resh.edu.ru/subject/51/10/
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
25 TpuroHomerpudeckasi OKpy>KHOCTb, OTIPEICIICHUE https://resh.edu.ru/subject/51/10/
TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHIECKUE (POPMYJIBI https://resh.edu.ru/subject/51/10/
87 OcHOBHBIE TPUTOHOMETpPUYECKHE (HOPMYITBI https://resh.edu.ru/subject/51/10/
88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI https://resh.edu.ru/subject/51/10/
89 OcHOBHBIE TPUTOHOMETpUYECKUE HOPMYIIBI https://resh.edu.ru/subject/51/10/
90 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIPAKEHUH https://resh.edu.ru/subject/51/10/




https://resh.edu.ru/subject/51/10/

91 [IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKECHUI

92 I[Ipeo6pasoBanye TPUTOHOMETPUIECKUX BBIPAKEHHIA https://resh.edu.ru/subject/51/10/

93 [Ipeo6pa3oBaHKe TPUTOHOMETPUYECKHX BBIPAKCHUI https://resh.edu.ru/subject/51/10/

94 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI https://resh.edu.ru/subject/51/10/

95 PelieHue TPUrOHOMETPHIECKUX YPaBHEHHI https://resh.edu.ru/subject/51/10/

96 PellieHue TPUrOHOMETPHIECKUX YPABHEHUI https://resh.edu.ru/subject/51/10/

97 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUI https://resh.edu.ru/subject/51/10/

98 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN https://resh.edu.ru/subject/51/10/

99 PelieHre TPUroHOMETPUYECKUX yPABHEHUI https://resh.edu.ru/subject/51/10/

100 PemeHre TPUrOHOMETPUUYECKUX yPaBHEHHUIH https://resh.edu.ru/subject/51/10/

101 KontponbHas padota: "TpuroHoMeTpuiYeCcKre BEIPAKCHHS 1 https://resh.edu.ru/subject/51/10/
TPUTOHOMETPUUYECKUE YpaBHEHHUS"

102 ITocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHUs MOCIIEA0BATEILHOCTEN. https://resh.edu.ru/subject/51/10/
Metoa MaTeMaTUYECKON MHTYKLIIMHT

103 MOHOTOHHBIE Y OTPpaHUYEHHBIE TTOCTEI0BaTENbHOCTH. cTOpus https://resh.edu.ru/subject/51/10/
a”HaJIM3a OECKOHEYHO MaIbIX

104 ApubMeTHEeCKas IPOrpeccus https://resh.edu.ru/subject/51/10/

105 TeoMeTpHIecKas IPOrpeccHs https://resh.edu.ru/subject/51/10/

106 BbeckoneuHo yObIBaroIasi reoMeTpuiecKasi mpoTrpeccus https://resh.edu.ru/subject/51/10/




https://resh.edu.ru/subject/51/10/

107 CymMma 6eckOHEeYHO yOBIBAIOIICH reOMETPUIECKOM Mporpeccun

108 JInHEeHbIN U 3KCIOHEHIMAIbHBINA pocT. Hucio e. dopmyna https://resh.edu.ru/subject/51/10/
CJIOXHBIX IPOLIEHTOB

109 JInHEeHbIN U 3KCIOHEHIMAbHBINA pocT. Hucio e. dopmyna https://resh.edu.ru/subject/51/10/
CJIOXHBIX IPOLIEHTOB

110 Hcnonp30Banue Nporpeccuy Uisl peleHNs pealbHbIX 3aa4 https://resh.edu.ru/subject/51/10/
MIPUKIIATHOTO XapaKkTepa

111 Kontponsnas padoTa: "IlocneoBaTensHOCTH U Iporpeccunu’” https://resh.edu.ru/subject/51/10/

112 HemnpepblBHbIE QYHKIMU U UX CBOMCTBA https://resh.edu.ru/subject/51/10/

113 Touka pa3pbiBa. ACHMOTOTEI rpadUKOB (yHKIHIA https://resh.edu.ru/subject/51/10/

114 CBoiicTBa (DyHKIMIT HEMPEPHIBHBIX HA OTPE3Ke https://resh.edu.ru/subject/51/10/

115 CBoiicTBa (DyHKIMiT HEMPEPHIBHBIX HA OTPE3KE https://resh.edu.ru/subject/51/10/

116 Meto1 UHTEPBAJIOB JIsl PEIICHUS HEPABEHCTB https://resh.edu.ru/subject/51/10/

117 Meto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB https://resh.edu.ru/subject/51/10/

118 Meto1 UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB https://resh.edu.ru/subject/51/10/

119 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (DYHKIIU IS peleH s 3a1a4 https://resh.edu.ru/subject/51/10/

120 [IpumeHeHre CBONCTB HEMPEPHIBHBIX (DYHKIIU 1S peleH s 3a1a4 https://resh.edu.ru/subject/51/10/

121 [lepBas u BTOpas Mpon3BoAHbIE HYHKIIUU https://resh.edu.ru/subject/51/10/

122 Omnpenenenne, reOMETPUYECKUI CMBICI IPOU3BOIHOMN https://resh.edu.ru/subject/51/10/




https://resh.edu.ru/subject/51/10/

123 Onpenenenue, GU3MUECKUNA CMBICT TIPOU3BOIHOMN 1

124 VYpaBHeHHEe KacaTelbHON K TpaduKy QyHKINN 1 https://resh.edu.ru/subject/51/10/

125 VpaBHEHHE KacaTelbHOM K rpad@uKy QyHKIHH 1 https://resh.edu.ru/subject/51/10/

126 [IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN 1 https://resh.edu.ru/subject/51/10/

127 [TpousBoiHbIE DITIEMEHTAPHBIX (DYHKIIUIMA 1 https://resh.edu.ru/subject/51/10/

128 [Ipon3BoiHasE CyMMBI, IPOU3BEICHHUS], YACTHOTO U KOMITO3UIINA 1 https://resh.edu.ru/subject/51/10/
byHKINNA

129 [IpounsBoiHAasE CyMMBI, IPOU3BEICHHUS], YACTHOTO U KOMITO3UIINA 1 https://resh.edu.ru/subject/51/10/
byHKINNA

130 [Ipon3BoiHasE CyMMBI, IPOU3BENCHHUS], YACTHOTO U KOMITO3UIINA | https://resh.edu.ru/subject/51/10/
byHKINHA

131 Komrponbhas pabota: "Tponssomas” 1 https://resh.edu.ru/subject/51/10/

132 [ToBTOpeHue, 0600IIeHNe, cucTeMaTr3alus 3HaHui: "YpaBHeHUS " 1 https://resh.edu.ru/subject/51/10/

133 [ToBTOpEeHUEe, 0000IIEeHNe, cucTeMaTr3alus 3HaHui: "OyHkiuu" 1 https://resh.edu.ru/subject/51/10/

134 Hrorosas koHTposbHas paboTa 1 https://resh.edu.ru/subject/51/10/

135 Hrorosas koHTposbHas paboTa 1 https://resh.edu.ru/subject/51/10/

136 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIUs 3HAHUN 1 https://resh.edu.ru/subject/51/10/

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136




11 KVIACC

Ne DJIeKTPpOHHBIE HU(POBBIE
Tema ypoka KounuecTBo P bp
n/n o0pa3oBaTe/ibHbIE pecypchl
4yacoB

| [IpuMeHeHnne mpou3BOIHOM K UCCIIEA0BaHHIO (DYHKIIUM HA |
MOHOTOHHOCTb U DKCTPEMYMBI

) [IpuMeHeHnne mpou3BOIHOM K UCCIIEA0BAHHIO (DYHKIIUM HA |
MOHOTOHHOCTB U DKCTPEMYMBI
IIpuMmenenre npon3BOIHOM K UCCIIEIOBAHUIO KIIUHI Ha

3 P p Pyn 1 https://resh.edu.ru/subject/51/11/
MOHOTOHHOCTB U DKCTPEMYMBI

4 [IpuMeHeHne mMpON3BOIHOM K MCCIIEA0BAHIIO (DYHKIIUIA HA |
MOHOTOHHOCTb M 3KCTPEMYMBI

5 [IpuMeHeHne MPOU3BOIHOM K MCCIEA0BaHNIO QYHKIIMA HA |
MOHOTOHHOCTb M 3KCTPEMYMBI

6 [IpuMeHeHne MPON3BOIHOM K MCCIIEA0BaHMIO (DYHKIIMA HA 1
MOHOTOHHOCTb M 3KCTPEMYMBI

7 Haxosxnenre HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUST HEeTTPEPHIBHOM 1
(yHKIIMM Ha OTpe3Ke
Haxosxenrne HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYCHUST HETIPEPBIBHOM ]

8 1 https://resh.edu.ru/subject/51/11/
(GyHKIMH Ha OTpe3Ke

9 Haxosxenre HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUS HEIIPEPHIBHOM |
(GyHKIMH Ha OTpe3Ke

10 HaxoxaeHrne HauboIbIIero 1 HAMMEHbBIIIETO 3HAYSHHS HETIPEPBIBHOM |
(GyHKIMU Ha OTpe3Ke

1 HaxoxaeHne HanboIbIIero 1 HAMMEHBIIIETO 3HAYCHHSI HETIPEPHIBHOM |

(GyHKIMHU Ha OTpe3Ke




Haxosxnenne HanOoJIbIIEro ¥ HAUMEHBLIETO 3HAYESHUST HeTPEPHIBHOM

12 1 https://resh.edu.ru/subject/51/11/
(GyHKIMU HAa OTpe3Ke
13 [IpuMeHeHnne mpoN3BOIHOM /1711 HAXOXKACHUSI HAWIYUIIETO PEIICHHS B |
MPUKIIATHBIX 3a/1a4ax
14 [IpuMeHeHnne mpon3BOIHOM /1711 HAXOXKACHUS HAWIYUIIeTO PEIICHHS B |
MPUKIIATHBIX 3a/1a4ax
s [IpuMeHeHnne mpon3BOIHOM Jlnﬂuonpeneneﬁm CKOPOCTHU U YCKOPEHHUS | httos://resh.edu.ru/subject/51/11/
nporecca, 3a1aHHOT0 GopMyJIoi Ui rpaduKoM
16 [IpuMeHeHne mpoN3BOIHOM IJIst OTIPEIETICHUSI CKOPOCTH U YCKOPEHUS |
nporecca, 3a1aHHOTO GopMyJIoi uitu rpaduKomM
17 Komno3unus ¢pyHkumii 1
18 Komno3zunus ¢pyHkumii 1
19 Kommnozumus hyHkmii 1
20 ['eomeTpuueckue oOpa3bl ypaBHEHUH Ha KOOPAUHATHON TJIOCKOCTH 1
21 ['eomeTpuueckue oOpa3bl ypaBHEHUN Ha KOOPAMHATHOM TJIOCKOCTH 1
” KOHTponLHai[”pa60Ta: "UccnenoBanue GyHKIUN C TTOMOIIBIO | httos://resh.edu.ru/subject/51/11/
MIPOU3BOIHOM
23 [TepBooOpa3Hasi, OCHOBHOE CBOHCTBO TIEPBOOOPA3HBIX 1
24 [TepBooGpa3ublie nemeHTapHbIX GyHKIMHA. [IpaBuna HaxoxkaeHUS |
MepBOOOPA3HBIX
’s [TepBooOpa3ubie anemeHTapHbIX GyHKIHHA. [IpaBuna HaxoxkAeHUS |
epBOOOPa3HBIX
26 HuTterpan. ['eomeTpuyeckuii CMbICT HHTErpaia 1 https://resh.edu.ru/subject/51/11/
7 Brruncnenue onpenenéHHoro uaterpaia no gopmyne Herorona- |
JletiOuuma
)3 Brruncnenue onpenenéHHoro uaterpaia no gpopmyne Herotona- |

JleiiOuuma




29 [Tpumenenne nHTErpaia s HAXOXKACHUS IUIOLIA/ICH MIOCKUX QUryp |
30 [IpumeneHne nHTErpaia i HaX0XKACHUS 00bEMOB IreOMETPUIECKUX |
TeN
31 [Ipumeps! permennii qudppepeHnnaibHbIX YpaBHEHUM 1
32 [Ipumeps! pemennii qudppepeHnnaibHbIX YpaBHEHUM 1
13 MaremaTtuueckoe MOJEINPOBAHHUE PEAIbHBIX IPOIIECCOB C IOMOIIbIO |
muddepeHInanbHbIX YpaBHEHUN
34 KonTponsnas pabora: "[lepBooOpa3nast u unterpan” 1
35 Tpuronomerpuueckue GyHKIIUU, UX CBOMCTBA U TpaduKH 1
36 Tpuronomerpudeckue GyHKIIUN, UX CBOMCTBA U TpadUKH 1 https://resh.edu.ru/subject/51/11/
37 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU 1
38 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU 1
39 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKu 1 https://resh.edu.ru/subject/51/11/
40 OT60p KOpHEH TpI/IFOfIOMeTpI/I‘IeCKI/IX YPaBHEHHH C TOMOIIbIO |
TPUTOHOMETPUUECKON OKPY>KHOCTH
A1 OT160p KOpHEH TpI/IFOfIOMeTpI/I‘IeCKI/IX YPaBHEHUH C MOMOIIBIO |
TPUTOHOMETPUUECKOI OKPYKHOCTH
4 Ot60p KOpHEH TpI/Il"OfIOMCTpI/I‘IeCKI/IX YPaBHEHHH C TOMOIIbIO 1 htts://resh.edu.ru/subject/51/11/
TPUTOHOMETPUUECKON OKPYKHOCTH
43 OT160p KOpHEi TpI/IFO}{OMeTpI/I‘{eCKI/IX ypaBHEHUH C MOMOIIIBIO |
TPUTOHOMETPUUECKOI OKPYKHOCTH
44 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1
45 Penienne TpuroHOMETpUYECKUX HEPABEHCTB 1
46 Pelrenre TpUroHOMETPUYECKUX HEPABEHCTB 1 https://resh.edu.ru/subject/51/11/
47 Pemenune TpUroHoMeTprUYECKUX HEPABEHCTB 1
43 KontponsHas pabora: "['paduxu TpuroHoMeTpuYecKux (yHKIIHIA. | htts://resh.edu.ru/subject/51/11/

Tpuronomerpuueckue HepaBeHCTBA"




49 OcHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB |
50 OcHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB | https://resh.edu.ru/subject/51/11/
51 OcCHOBHBIE METO/IbI PEILIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OcHOBHBIE METO/IbI PEIICHHUS TOKA3aTEIHLHBIX HEPABEHCTB 1 https://resh.edu.ru/subject/51/11/
53 OCHOBHBIE METOIbI peIICHUS JIOTapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METOJIbI PEIICHHUS JIOTapU(PMHUUECKIX HEPABEHCTB 1 https://resh.edu.ru/subject/51/11/
55 OcCHOBHBIE METO/IbI PEILIEHUS JOTapu(PMUUECKUX HEPABEHCTB 1
56 OcHOBHBIE METO/IbI PEIIEHUS JOTrapu(PMUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METOJIbI PEIICHUS UPPAIMOHATILHBIX HEPABEHCTB 1 https://resh.edu.ru/subject/51/11/
58 OcHOBHBIE METO/IbI PEIIEHUs UPPAIIOHATIbHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEILIEHUS HpPaIlIOHATbHBIX HEPABEHCTB 1
60 OcHOBHBIE METO/IbI PEIIEHUs UPPAIIOHATIbHBIX HEPABEHCTB 1
61 I'paduaeckue MeToABl pelICHHUs] HPPAITMOHATBHBIX YPaBHEHUN 1
62 I'paduaeckue MeToABl pelIeHUs] HPPAITMOHATBHBIX YPaBHEHUM 1 https://resh.edu.ru/subject/51/11/
63 I'paduaeckue MeToAbl peICHHS MOKa3aTeIbLHBIX YPaBHEHUN 1 https://resh.edu.ru/subject/51/11/
64 I'paduaeckue MeToapl pelIeHHsI MOKa3aTeIbHBIX HEPABEHCTB 1 https://resh.edu.ru/subject/51/11/
65 I'paduaeckue meToap! pemeHust Jorapu(PpMUIecKuX ypaBHEHUH 1
66 I'paduaeckue meToapl pemeHus Jorapu(PpMUIECKUX HEPaBEHCTB 1 https://resh.edu.ru/subject/51/11/
67 I'padmyeckue MeTo bl penieHus JJIorapupMuIecKuX HEpaBeHCTB 1
68 Fpa(bnqeci(ne METO/Ibl PEIICHUSI T0KA3aTeIbHBIX U JOrapu(PMHUUECKUX | httos://resh.edu.ru/subject/51/11/
ypaBHEHUH
69 Fpa(bnqeci(ne METO/Ibl PEIICHUSI T0KA3aTeIbHBIX U JOrapu(PMHUUECKUX |
ypaBHEHUH
70 I'paduueckue MeTo bl peleHNs MOKa3aTeIbHbIX U JJOrapu(pMUIECKUX |
HEPABEHCTB
71 I'padmyeckue MeTobI peleHus MOKa3aTeNbHbBIX U TOTapU(PMUIECKIX 1




HEPABEHCTB

KonTtponsHas padora: "UppannoHalibHbIe, TOKa3aTEIbHBIC U

72 1
norapupMUIecKrue HepaBeHcTBa"
73 Kommuiekcubie uncia. Anredpanyeckast 1 TPUTOHOMETPUYECKast |
(OpMBI 3aITMCH KOMIUIEKCHOTO YHCIIa
74 KommiekcHbie uncia. Anredpanyeckast 1 TPUTOHOMETpUYECKast |
(hopMBI 3aITUCH KOMILJIEKCHOTO YHCiIa
75 Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMHU YUCIIaMU 1
76 Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMHU YUCIIaMU 1
77 N300pakeHne KOMIJIEKCHBIX YHCE Ha KOOPAWHATHOM MIIOCKOCTH 1
78 N300pakeHne KOMIJIEKCHBIX YHCEI Ha KOOPIAUHATHON TIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-o#l CTENEHN U3 KOMIUIEKCHOTO YHCia 1 https://resh.edu.ru/subject/51/11/
80 ®opmyna Myaspa. KopHu n-o#f CTENEHH U3 KOMIUIEKCHOTO YKCia 1 https://resh.edu.ru/subject/51/11/
81 [IpumeHeHre KOMIUIEKCHBIX YUCEN JUI pelleHns GU3NYECKuX U |
TreOMETPUUECKUX 33124
82 KonTtponpHas padota: "KommiekcHsie uncina' 1
83 HarypanbHble U 1ienbie yncia 1 https://resh.edu.ru/subject/51/11/
84 HarypanbHble U 1enbie yncia 1
85 [IpumeHeHre NpU3HAKOB JETUMOCTH LIEJIbIX YUCET 1
86 IIpyuMeHeHne NMpU3HAKOB ACITUMOCTH LENbIX YUCEeI 1 https://resh.edu.ru/subject/51/11/
87 [Ipumenenue npusHakoB aeauMoct nenbix yrcen: HOJl u HOK 1
88 [Ipumenenue npusHakoB aeauMoct nenbix yrcen: HOJl u HOK 1
29 [IpumeHeHre NPU3HAKOB AETUMOCTHU IENbIX YHCEI: OCTATKH I10 |
MO0
90 [IpuMeHeHne npu3HaKOB AEIUMOCTHU LEIbIX YUCEI: OCTATKH 110 |
MO/TYJTIO
91 [IpuMeHeHne npu3HaKOB ASIUMOCTHU LEIbIX YHCEII: aJlTOPUTM 1




EBKJII/I[[a U PpCIICHUA 3a4a4 B HCJIbIX YHUCJIaX

92 KontponsHas padoTta: "Teopus uensix yncen”

93 Cucrema ¥ COBOKYITHOCTh ypaBHEHHI. PaBHOCUIIbHbBIE CUCTEMBI U
CUCTEMBI-CIIEJICTBUS

o4 Cucrema ¥ COBOKYITHOCTh ypaBHEHUM. PaBHOCUIIbHBIE CHCTEMBI U
CUCTEMBI-CJIEICTBUS

05 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN
palMOHAIBHBIX YPABHEHHI

96 OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYTHOCTEN
HPpAIMOHAIBHBIX YpaBHEHUN

97 OCHOBHBIE METO/IbI PEIICHHS] CUCTEM M COBOKYITHOCTEH
MTOKA3aTENbHBIX YPAaBHEHU

08 OCHOBHBIE METO/IbI PEIICHHS CUCTEM M COBOKYITHOCTEU
MMOKa3aTEeIbHbIX YPABHEHUI

99 OCHOBHBIE METO/IbI PEIICHHS CUCTEM M COBOKYITHOCTEU
Jorapu(MUUECKUX ypaBHEHHM

100 OCHOBHBIE METO/IbI PELICHUS CHCTEM M COBOKYITHOCTEMN
Jorapu(pMUUECKUX ypaBHEHHIM
[IpuMeHeHne cucTeM K PELICHNI0 MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3

101 pa3IUYHBIX 00JIACTEH HAYKH U PEAIbHOM KU3HH, HHTEPIIPETAIUS
MOJYYEHHBIX PE3YJIbTATOB
[IpuMeHeHne cucTeM K PELICHNIO MaTEMAaTUUECKUX 3a/1a4 U 3a/1a4 U3

102 Pa3IMYHBIX 00JIaCTeH HAYKH U pEaIbHOM JKU3HH, HHTEPIIPETALIUS
MOJYYEHHBIX PE3YJIbTaTOB
[IpuMeHeHre HEpaBEHCTB K PEIICHUI0 MaTEMAaTUUECKUX 3a]1a4 U 3a7a4

103 W3 pa3IUYHbIX 00JacTel HAYKH U PeallbHOM KU3HH, HHTEPIIPEeTaLIUs https://resh.edu.ru/subject/51/11/
MOJYYEHHBIX PE3YJIbTATOB

104 KonTtponsHas padota: "CucremMbl palliOHAIbHBIX, HPPALIMOHATBHBIX




MOKa3aTeNbHBIX U JIOTapU(YMUIECKUX YpaBHECHUN"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu 1
106 PanrionanbHbIe HEPABEHCTBA C TapaMETPaAMU 1
107 PannonanbHble cucTEMBI ¢ TapaMeTpamMu 1
108 HppanmonanbHble ypaBHEHMS, HEPABEHCTBA C ITapaMeTpaMHU 1
109 WppatmonanbHble CHCTEMBI ¢ TapaMeTpamMu 1
110 [Toka3arenbHble ypaBHEHUs, HEPABEHCTBA C ITapaMETPAMH 1
111 [Toka3aTenbHblE CHCTEMBI C TAPAMETPAMHU 1
112 Jlorapudmuueckue ypaBHEHUS, HEPAaBEHCTBA C MapaMeTpaMu 1
113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1
114 TpuroHomeTpudeckue ypaBHEHHUs € MapaMeTpamMu 1
115 TpuroHomeTpruecKre HEPABEHCTBA C TaPAMETPAMHU 1
116 TpuroHomMeTpuyecKre CUCTEMBI C MTapaMeTpamMmu 1
17 [TocTpoenue u uccienoBaHre MaTeMaTHYECKUX MOJIENIEN peaTbHBIX |
CUTYallMid C TOMOIIBIO YPABHEHHH C TapaMeTpaMu
118 [TocTpoenue u uccienoBaHre MaTEMaTHUYECKUX MOJENEH pealbHbIX |
CUTYaIUi C MOMOIIBIO CUCTEM YPaBHEHUI C apaMeTpamMmu
119 [TocTpoenue u uccienoBaHre MaTeMaTHYECKUX MOJIENIEH pealbHbIX |
CUTYaIUH C MOMOIIBIO CUCTEM YPaBHEHUI C apaMeTpamMmu
120 KonTponsnas pabora: "3anauu ¢ mapamerpamu" 1
121 [ToBTOpenue, 06061eHNe, crcTeMaTu3alus 3HaHuil: "YpaBHeHus" 1
122 [ToBTOpEHME, 0000IIEHNE, CUCTEMaTH3aIlus 3HaHul: "YpaBHeHU" 1
123 [ToBTOpeHue, 06001IeHNE, CCTEMaTU3allus 3HaHUH: ""Y paBHEHUSI. |
Cucremsl ypaBHeHUI"
124 IToBTOpenue, o0oOIIeHNE, cucTeMaTH3alus 3Hanuil: "HepaBencraa" 1
125 [ToBTOpenue, o0oOIIeHNE, cucTeMaTH3alus 3Hanuil: "HepaBencraa" 1




126 [ToBTOpenue, 0600meHne, cucreMarusanus 3Hanuii: "HepaBenctna" 1
127 [ToBTOpenue, 06001eHNe, cucTemaTn3anus 3Hanuii: "[IpousBoaHas u |
e€ npumeHeHue"
128 [ToBTOpenue, 0600meHNe, cucTeMaTu3anus 3Hanui: "[Ipon3BoaHas U |
e€ npumeHeHue"
129 [ToBTOpenue, 06o0IIeHNe, cucTemaTu3anus 3Hanuii: "[Ipon3BoaHas u |
e€ npumeHeHue"
130 [ToBTOpenue, 0600IIeHNe, cucTeMaTu3alus 3Hanui: "HTerpan u ero |
npuMeHenue"
131 [ToBTOpeHue, 0600IIeHNe, cucTeMaTr3aus 3Hanui: "OyHkIun" 1
132 [ToBTOpeHue, 0600IIeHNe, cucTeMaTr3aus 3Hanui: "OyHkIuu" 1 https://resh.edu.ru/subject/51/11/
133 [ToBTOpeHue, 0600IIeHNe, cucTeMaTr3aus 3Hanui: "OyHkIun" 1 https://resh.edu.ru/subject/51/11/
134 Hrorosas koHTpoOJIbHAs paboTa 1
135 Hrorosas koHTpoJbHAs paboTa 1 https://resh.edu.ru/subject/51/11/
136 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
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