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MNOACHUTEJBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa U Hauaja MaTeMaTHUYECKOrO aHaIM3ay SBISETCS
OJIHUM M3 HauboJee 3HAYMMBIX B IpOrpamMMme CpelHero o0Iiero oopa3zoBaHUs,
MOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAIbHYIO 0a3y i
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JPYroi CTOPOHBI, (hOpMHUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE 00YyJaromuXcsl Ha YPOBHE, HEOOXOUMOM
JUIsl OCBOEHUS MH(OpPMATUKU, OOIECTBO3HAHMS, UCTOPUH, CIOBECHOCTH U APYIHX
JUCHUIUIMH. B pamkax paHHOro y4yeOHOro Kypca oOydaroluecs OBJIaJeBaloOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMyIupyeT cBOU
JOCTHKEHHS B MaTeMaTU4eckoi hopme.

VYyebHblli Kypc anreOppl M Havyall MaTeMaTHUYECKOro aHallh3a 3aKJa/IbIBaeT
OCHOBY JJIi YCHEIIHOrO OBJaJCHHUS 3aKOHAMU (U3UKU, XUMHH, OHOJIOTUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOLIECTBEHHON YKU3HHU,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX LHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIOJIb30BaTh UX JJIs JajdbHEHIIero oOpa3oBaHus U B
MOBCEHEBHOMN XU3HU. B TO e Bpemsi oBiajeHue aOCTPaKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLHMSIMU aireOpbl M MaTeMaTHYeCKOro aHaliu3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKA3bIBAThH
YTBEPKJIECHHS ¢ TIOMOIIBIO MHIAYKLIWN U PacCyXJaTh JEAYKTHUBHO, HUCIIOJIb30BaTh
00001IeHre W KOHKpETU3allMio, a0CTparupoBaHUWE M aHaJIOruio, (opmupyer
KpEaTUBHOE U KPUTUUECKOE MBILICHHE.

B xone usyueHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTHYECKOTO
aHalM3a» 00ydYaroluecs IMOJy4aroT HOBBIA OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO MTOCTPOEHUSI MAaTeMAaTUYECKUX MOJENIE PEeaIbHbIX CUTYalWi,
UHTEPHpPETAllUd  TOJIYYCHHBIX  pEUICHUH, 3HAKOMATCA C  [pUMepaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpUPOJIe, HAYKE U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHA U UX aBTOPAMHU.

VY4eOHblii Kypc o0janaeT 3HAYUTENbHBIM BOCIUTATENBHBIM MOTEHIHAIIOM,
KOTOPBI peamu3yeTcs Kak 4dYepe3 Y4YeOHbId MaTepuas, CIOCOOCTBYIOIINN
(GbOpMHpPOBAaHHIO HAYYHOT'O MHUPOBO33PEHHS, TaK M 4epe3 creuuduky ydeOHOMH
NEeATEIbHOCTH, TpeOyloled MNpOJOJDKUTEIbHOM KOHLIEHTPAllMM BHUMAHMS,
CaMOCTOSITEJIBHOCTH, AaKKypaTHOCTM M  OTBETCTBEHHOCTH 32 IOJIyYECHHBIN
pe3yJbTar.

B ocHoBe MeTomuku oOOydeHHs] anredpe M HavallaM MaTeMaTH4eCcKOro
aHaJIKM3a JISKUT JAESTEIbHOCTHBIN IPUHIUI O0yUeHHUS.

B crpykType yuebHOro kypca «Ainredpa W Hauyajga MaTeMaTH4YEeCKOTrO
aHaJIM3a» BBIIEJIEHBI CIEIYIONIUE COAECPKATENBHO-METOANYECKUE TuHUU: «YHucna
U BBIYUCIICHUS», «DyHKINUU U Tpa@uKn», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTEMaTUYeCKOro aHanu3a», «MHoXecTBa U JiorThkay. Bce 0OCHOBHbIE



COJIEPKATEITHPHO-METOINICCKIE JIMHUU H3YYalOTCs Ha MTPOTSDKEHUM JBYX JIET
oOydeHHsT Ha YpPOBHE CpeaHero o0Imero oOpa3oBaHMS, €CTECTBEHHO OTOHSS
Apyr Apyra W MOCTENEHHO HACHIMAsSCh HOBBIMA TEMaMH W pasaeiamu. [laHHBIHI
yu4eOHBIA KypC SIBISIETCS WMHTETPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHWEe HECKOJbKMX MaTeMaTHYeCKHX AUCIMIUINH, TaKHUX Kak anredpa,
TPUTOHOMETPHSI, MAaTEeMaTUYECKUN aHau3, TEOPHS MHOXKECTB, MaTeMaTHYeCKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaaeBalOT Bc€ Oosee
IMIMPOKUM MATEMaTHIECKUM allapaToM, Y HUX MOCJIeI0BaTENbHO POopMHUpYyeTCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTEeMAaTUYECKyI0 MOJENIb peaabHOU
CUTYyallu, PUMEHATh 3HAHWs, TIOTyUYeHHBIC MTPU M3yYEeHUU Y4eOHOTO Kypca, AJis
pEIICHHSI CAMOCTOSATENBHO CHOPMYIHMPOBAHHON MAaTEMAaTUYECKOH 3a/1aui, a 3aTeM
UHTEPIPETHPOBATH CBOU OTBET.

ConeprkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOIB30BAHUS JACHCTBUTEIBHBIX YHCE, KOTOPOE OBLIO
HA4YaToO Ha YPOBHE OCHOBHOTO 00IIero oopasoanusi. Ha ypoBHe cpenHero o0Iero
oOpa3oBaHusi 0cob0e BHUMaHue yneisercs  (OPMUPOBAHUIO  HABBIKOB
paIMOHATIFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0sl MCIOJIB30BAHUE Pa3IMYHBIX
dopM 3amucu 4Ymcla, YMEHHUE JeNaTh MPUKHUIKY, BBIMOIHITH MPUOINKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBBIC BBIpAXCHHs, pab0oTaTh ¢ MAaTEeMAaTUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIE OOYYarOIUMCS MHOXECTBa HATypaJIbHBIX, IICIBIX,
pallMOHANBHBIX W JICHCTBUTENBHBIX  YHUCEN  JOMOJHSIOTCS ~ MHOXXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTpPHBAIOTCS
CBOMCTBEHHBIE €My CHenu(UICCKHE 3alayd W OIepaluu: JACJICHHE HaIelo,
ONEPUPOBAHUE OCTATKAMU Ha MHOXXECTBE ILEJIBIX YHCEN, OCOOBbIe CBOMCTBA
paIMOHATBHBIX M UPPAMOHAIBHBIX YHCEN, apu(METHIECKHE OTepaIlii, a TaKXKe
U3BJICUCHNE KOPHS HATYPaJbHOW CTENCHW HAa MHOXKECTBE KOMIUIEKCHBIX YHCEL.
braronmapst mociieioBaTeIbHOMY PACHIMPSHHIO Kpyra HCIHOJIb3yeMbIX YHCET U
3HaKOMCTBY C BO3MOXXHOCTSIMH MIX MPHMEHEHHS JJIs PEIICHUS Pa3JIMYHbIX 3a/1ad
dopmupyeTcsi TpeAcTaBICHHE O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MOCTPOCHUH MOJIENICH PEaNbHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» peajM3yeTcs Ha MPOTSHKCHUH BCETO
oOydeHHss Ha YPOBHE CpEIHEro oOImero oOpa3oBaHMs, IMOCKOJBKY B KaKIOM
paznene IIporpamMmbl MPEemyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3amad. B
pe3yibrare OOydYarolluMecss OBJANEBAIOT PA3IUYHBIMA METOJAMH  PEIICHHS
paIloOHaNbHBIX, HUPPAIMOHATBHBIX, MOKA3aTeNbHBIX, JIOTAPUPMUYECCKUX |
TPUTOHOMETPUUYECKUX ypaBHEHUH, HEPABEHCTB W CHCTEM, a TaKXke 3ajad,
collepkanx mapameTpbl. llomydyeHHBIE YMEHHUS IIUPOKO HCIOJIB3YIOTCA TIpHU
UCCIIeIOBAaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIECHUE HauOOJBIINX U HAMMEHBIIUX 3HAYEHUN (PYHKIIHH.
JlanHast copepkarenbHas JIMHUSL BKIIOYAeT B ce0s Takke (OpMUPOBAHUE YMEHUMN
BBIMIOJHATH  pacu€rel 1m0  (opmyrnaMm, MpeoOpa3oBaHUA  PAlMOHANBHBIX,
UPPALMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKECHHUM, a TaKKe BBIPAKECHUH,
CoJlep)KalluX CTelneHu M Jjorapupmbl. braromaps usyuyeHuro anreOpanyeckoro
MaTepyasa IPOUCXOJWUT  JAJbHEWIIEe  pa3BUTHE  AITOPUTMHYECKOTO U
aOCTPaKTHOTO MBILIUICHUA OOy4aroumxcs, GOpMUPYIOTCS HaBBIKH JETyKTUBHBIX
paccyxaeHuid, pabOTbl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(pQPEKTUBHbIE HHCTPYMEHTBHI JJI PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]a4, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxarenpHo-MeTou4eckass JUHUS «DPyHKIUM U TpaduKW» TECHO
nepenaeTaeTcs ¢ APYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 33JaET MOCIEA0BATEIBbHOCTh U3YUYEHUs MaTepruaiia. M3ydenue cTeneHHou,
MOKa3aTeIbHOM, JIOTapU(PMUIECKON U TPUTOHOMETPUYECKUX (PYHKIINN, UX CBOHNCTB
U rpaduKoB, UCTIOIB30BaHUE (DYHKUMU 7S PEIICHUs 3a7ad U3 IPYruX y4eOHbIX
IPEIMETOB U PEAIbHOM JKU3HU TECHO CBSA3aHO KaK C MAaTEMATUYECKUM aHAJIM30M,
TaK U C pEIICHHEM YypaBHEHUH M HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
ynensiercs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCJIEIOBaTh MOITY4YCHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol cojepKaTeIbHOW JTUHUN HalleJIeH Ha pa3BUTHE YMEHUMN
Y HABBIKOB, IO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIIIEHUS, CIOCOOHOCTH K
0000IIEHHNIO U KOHKPETU3AIINH, UCTIOIH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHyeckoro aHaau3a» IO3BOJISET
CYLIECTBEHHO PAaCUIMPUTh KPYT KaKk MaTEeMAaTUYECKUX, TAK U MPUKIAAHBIX 3a]ad,
JOCTYIHBIX O00YyYarOIIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduKy CIOXHBIX (PYHKIMHA, ONPENENATh HUX HAUOONbIIME W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAd (GUTYP U OOBEMBI TEJ, HaXOIUTh CKOPOCTH U
yCKOpeHusi ImpoueccoB. JlaHHas conepkarenbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYECKMX MOJENEH peaJbHbIX CUTYaluH,
NO3BOJISIET HAXOJWTh HAWIy4lllee pEHIEHUE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-PKOHOMHYECKHUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHUIO aOCTPaKTHOro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUN pacro3HaBaTh MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaromuecs y3HaIOT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJTYYEHHBIX B XOJ€ Pa3BUTHs MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxxarenpHO-MeTOIMYecKas TMHUA «MHOMXKECTBa U JIOTHKa» BKIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOrMKU. TeopeTuko-
MHO>KECTBEHHbBIE MPEJCTABICHUS TPOHU3BIBAIOT BECh KYpC IIKOIBHOW MaTeMaTHUKU
U TpeyiaraloT HamOosee YHUBEPCAJIbHBIM S3BIK, OOBEIUHSIOUIMN BCE pPa3aeiibl
MaTeMaTUKd W €€ TPUIOKEHHM, OHM CBA3BIBAIOT pa3Hble MaTEMaTHUECKUE
TUCIMIUIMHBL W WX TMPWIOKEHUS B eAuHoe 1enoe. [losTromy BakHO MAaTh
BO3MOXKHOCTh OOyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTUKH M HCHOJb30BaTh €ro JJis BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHbIM TPU3HAKOM MaTE€MaTHUKH KakK HayKd CleAyeT TMpU3HATh
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBAaHUN U CIIEJJOBaHHE OINpPEACIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEeMaTHYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIUICHUS
00y4aromuxcsi, TO3BOJSET UM CTPOUTH CBOU PACCYXACHUS Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUYECKOTO MBIIIICHUSI.

B yue6HOM Kkypce «Anrebpa M Hayajla MAaTeMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHUYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BAHbBI
croco0CTBOBaTh (HOPMUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHbIX
CUTyallud, MCCIEJIOBaHUS JTUX MOJEJNEHd C IOMOINBIO ammapara airedopsl U
MaTeMaTHYeCKOr0 aHalli3a, WHTEPIpPETAllMd IOJIYYeHHBIX pe3yJlbTaToB. Takue
3aJlaHus BIJICTCHBI B KQXK/IBII U3 pa3/IesoB MPOTrpaMMbl, TOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca MIMPOKO WCIOJB3YETCsS AJisl PElIeHUs NMPUKIAIHBIX 3amad. [lpu
pElIeHUN  pealbHbIX  NPAKTUYECKUX  3ajJady  oOydarouigecs  pa3BUBAIOT
HAOJII0JaTeIbHOCTh, YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThes,
UCIIOJIb30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEIICHHUS MPHUKIAIHBIX 3a7ad
OpraHM3yeTCs B POIECCe M3YyUEHUS BCEX TEM Y4eOHOTo Kypca «Anrebpa u Hayana
MaTeMaTUYECKOTO aHAJIN3ay.

Ha wusyuyenme yuebHOro kypca «Anrebpa W Hayala MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4yaca B HEJIENIO).



COJAEPXAHME OBYUEHUA
10 KITACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOel W NPOLEHTOB ISt
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUHN U PEabHOM KU3HH.

JlelicTBuTenbHble  yucia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHCIIA.
Apudmernueckre  omepanuy ¢ JCUCTBUTEIBHBIMA  4YHCIaMd.  Moayib
JNEUCTBUTENLHOTO YHUCHa U ero cBoicTBa. [IpubnmkEHHbIE BHIYMCIICHUS, TIPABUIIA
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUI.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnosib3oBaHue
MOIXO/ISIIIEH (POPMBI 3aMUCH ACUCTBUTEIBHBIX YHCEIN JIJIST PEIICHUS MTPAKTUYECKUX
3a7a4 ¥ MPEACTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHp C palMOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBa, CTEINEHb C
JICUCTBUTEIBbHBIM IIOKA3aTEIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuyHbie U HaTypasibHbIE
JoTapu(MBbI.

CuHyC, KOCHUHYC, TaHI€HC, KOTAaHT'€HC YHCIOBOTO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPaBeHCTBA

ToxmecTBa ¥ TOXIECTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHMs. PaBHOCUIIBHBIE YpaBHEHMS W ypaBHEHHs-ciencTtBus. HepaBeHCTBO,
pelLIEHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUSI MEJBIX U APOOHO-PAMOHATLHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIeHbl OT OAHOW II€pEeMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HNppaunonanbHbie YPaBHEHUS. OcHOBHBIE METOJIbI pelIeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHHS MOKa3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COAEPIKALTUX JTOTapU(MBI.

Jlorapudmuueckne YPaBHEHHS. OcHoBHbIE METO/IbI pelIeHus
Jorapu(MUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpakeHU. Pelienre TpuroHoMeTpruiecKiux ypaBHEHUH.



Pemienne cucreM NMHENHBIX ypaBHEHHMU. Marpuma CHCTEMBI JIMHEHWHBIX
ypaBHeHHl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUI CMBICT U
CBOMCTBA, BBIUMCIEHUE €r0 3HAYCHHMS, IPUMEHEHUE ONPEACIIUTENS s PEeIIEHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelieHue MNpUKIANHBIX 3a4a4 C IOMOIIBIO
CHCTEMBl JIMHEMHBIX ypaBHEHUW. lccienoBaHue DIOCTPOCHHOW MOJEIU C
NOMOILBIO MaTPHUIL U OIIPEIETUTENEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CHUTyaldH C IMOMOIIBIO
YpPaBHEHUU W HEPABEHCTB. [IpUMEHEHHE ypaBHEHUN M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a7ad M 3a/Jad M3 pa3IMyHbBIX 00JacTel HayKu M pealbHOU
KU3HU.

DOyHKIUN U TPAPUKH

Oynkuus, crnocoObl 3afanus (yHKIUU. B3aumHO o00paTHble (QYHKIMH.
Komnosunus ¢ynkuuit. 'padux dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIHUH.

OOnacTh ompeneneHuss U MHOXECTBO 3HaueHHi pynkuuu. Hynn yskuuu.
[TpomexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl M MHUHHMYMBI
¢bynkuuu. Hanboupiiiee 1 HauMeHblee 3Ha4yeHus: QyHKIMKU Ha IPOMEXYTKE.

Jluneiinasi, KBaJpaTuyHasi W ApOOHO-TMHEWHas (QPYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBaHUE U TOCTPOCHUE UX IPa(PUKOB.

CrenenHas QpyHKIMS C HATypaJdbHBIM M LENbIM MoKa3areneM. EE€ cBoiicTBa u
rpaduk. CpoiictTBa U rpaduK KOpPHS N-OM CTENEHW KaK (PYyHKIHH OOpaTHOM
CTEIIEHU C HATypaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKUHUHA, UX CBOMCTBA U TpaduKu.
Hcnonp3oBanue rpadukoB GyHKIUHN A pelICHUS] YpaBHEHHIA.

TpuroHomeTpruyeckas OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PpEANBHBIX IPOLECCAX U SBICHUSX.
['paduku peaibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajansa

[TocienoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeToxn
MaTeMaTH4eCKON WHYKIIUH. MOHOTOHHBIE 151 OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMSI MAaT€MaTHYECKOrO0 AHAIN3a KAk
aHaJin3a OECKOHEUHO MAaJIBIX.

ApudmeTrnueckas 1 reoOMeTpUUecKas mporpeccuu. beckoHeuHo yObIBaromias
reoMmerpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoMeTpuYecKon
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmylia CI0KHbBIX
NpolEeHTOB. Mcrnosib30BaHWE TPOTrPEeCcCHH Ui PEIICHUS peajbHbIX  3a1ad
IPUKJIAJHOTO XapakKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKM pa3pbiBa. ACHUMIITOTHI
rpajuxoB ¢ynkuuil. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
WMHTEPBAJIOB JUIsl PEIICHUS HEpaBEeHCTB. l[IpuMeHeHue CBOICTB HENPEPBIBHBIX
(GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIUU. Onpenenenye, reOMeTpUIecKuil U
buznyecKkuit CMbICI MPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpa@uKy (GpyHKIUU.

[TpousBogubie  snmemeHTapHbix  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMIIO3ULIMH (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M MX CBOWCTBA. Jlnarpammsl
Oiinepa—Benna. [IpumeHeHHME TEOPETHKO-MHOXKECTBEHHOIO —ammapara  JUJis
ONMCAaHUSl PEaJbHBIX NPOLECCOB M SBJICHWM, NMPU PEUIEHUH 3aJad U3 APYTHX
y4€OHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHMYECKOrOo OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCHIIBHBIC YDABHEHUS.

11 KJIACC

Yucnaa v BBIYMCICHUSA

Harypanbhbie u nensie yncna. [[pumeHeHrne Npu3HAKOB JIEIMMOCTH LIEJIbIX
yuces, HauOosbuik oOumi nenutens (nanee — HOJl) m HamMmeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anropurma EBkinaa s pemeHus
3a7a4 B LEJIBIX YUCTIaX.

Kowmmnekcuple uuncia. AnreOpawdeckas W TPUTOHOMETpUYECcKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeThueckue ornepandd ¢ KOMIUIEKCHBIMU
yuciamu. M3o0pakeHre KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHOW TMJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn u3 KOMIUIEKCHOTO unchia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHS (PU3UUECKUX U TEOMETPUUIECKUX 3a]1ad.

YpaBHeHMS U HEPpaBeHCTBA

CucrteMa ¥ COBOKYNHOCTh YpPaBHEHHW W HEPABEHCTB. PaBHOCHUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPABHEHHMM C  [OMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. Perienre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKA3aTeNbHbIX U  JIorapupMUUecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PEIICHUSI CUCTEM M COBOKYIMHOCTEH paluOHAIbHBIX,
UPpAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3aJad U3 pa3Iu4HbIX O0JacTel HayKh M peajbHOU
YKWA3HU, UHTEPIIPETALNS [IOJYYEHHBIX PE3YyJIbTATOB.

DyHKUIMM U TPaPUKH

I'paduk kommosunumu GyHkud. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronometpuyeckue GyHKINHN, UX CBOWCTBA U TpapUKU.

['padriueckne meTonpl pelieHHs ypaBHEHHMM M HepaBeHCTB. ['paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN i HCCIEIOBAaHUS MPOIECCOB H
3aBHCHUMOCTEH, KOTOpbIE€ BO3HUKAIOT NMPHU PEHICHUH 33aJad U3 APYTUX y4eOHbIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Hauyaja MaTeMaTH4eCcKOro aHajimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCcTpeMyMbl.  Haxoknenue  HamOOJBIIET0O YW HAUMEHbBIIErOo  3HAYCHUU
HENpepbhIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumMeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4IlIEro peELIEHUs B
NPUKIAIHBIX 3aJa4dax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHUsS Mpolecca,
3a1aHHOTO (HOPMYJIOM WU rpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. [lepBooOpa3Hbie
sneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. I'eomeTpuueckuu CMBICII WHTErpala. Brruucnenue
onpeaes€éHHoro uaTerpaia mno gopmyne Hetotona-Jlebnua.

[IpumeHeHue uHTErpana A HaXOXKIEHUs IUIOWAAeH MmIockux ¢Guryp u
00BEMOB reOMETPUIECKHX TEJL.

[Tpumepsr pemennii auddepeHIManbHBIX ypaBHEHUH. MaremaTuieckoe
MOJICIMPOBAaHUE pEATbHBIX IMPOLIECCOB C TOMOIIbI AuddepeHnanIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMHA 00YYAIOMIETroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHICKOr0  OOIIecTBa,  MpPEICTaBICHHE O
MaTEMaTUYECKUX OCHOBAaX (PYHKIMOHUPOBAHMS PA3IMYHBIX CTPYKTYp, SBJICHUU,
NpoIeAYp TPAKIAHCKOTO oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHe
B3aMMOJIEUCTBOBaTh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUHM C HX
GYHKIUSIMU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUMCKOW MATEMATHKH, IIEHHOCTHOE OTHOILIEHHUE K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUMCKOM MaTEMAaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE DJTHUX JOCTIDKEHHMH B JAPYTUX HayKax, TEXHOJOTrusx, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCUICKOro Hapoja, chOpMUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEJIEHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKCHUNM HAyKHM W JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUHUBOTO OyAyIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHWE K MHUPY, BKJIIOYAs 3CTETHKY MaTEMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUN, PacCyKIeHUNH, BOCIPUUMUYNBOCTD
K MaT€eMAaTHYECKUM acleKTaM pa3jJu4HbIX BUJOB HCKYCCTBA;

5) pu3u4eCcKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh yYMEHUS MPUMEHATH MaTeMaTH4YeCKUEe 3HaHUS B
MHTEepecax 3/10pOBOro U 06e30MacHOro 0opasa KM3HHU, OTBETCTBEHHOE OTHOILICHHUE K
CBOEMY 3/I0pPOBBIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHHA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HAHHE IIEHHOCTH TPYAOIIOOUs, HHTEpeC K
paznuuHbiM  chepam  MpodecCHOHANBHON  JESATENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa30BaHUIO U
caM00Opa30BaHUIO HA TMPOTSHDKCHUH BCEW JKU3HU, TOTOBHOCTh K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TOHUMAHHUE BIIUSHUS
COLHAIBHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM U COLIMATIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa SKOJIOTHICCKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHEHHE MaTEeMAaTHMYEeCKUX 3HAHWN IS pelieHus 3agad B o0JacTu
OKpYXaloUIEel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HX BO3MOKHBIX
MOCJIEACTBUUN ST OKPYKAIOIIEN CPEIBI;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHUMaHHE
MaTeMaTHYECKOW HayKdh Kak cdepbl 4eIoBEYEeCKOM MAesATEeNIbHOCTU, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBUJIU3AIMU, OBJIAJEHUE SI3BIKOM
MaTeMaTUKH W MaTeMaTUYeCKOW KYJIbTypOl KaK CpEJCTBOM TO3HAHHS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIIbCKYIO JEATEIbHOCTD
WHJUBUAYAJIBbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBbie JJornyeckue 1eficTBUA:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE NPHU3HAKHM MaTEMaTUYECKHUX
OOBEKTOB, IMOHSTHHA, OTHOLIEHUN MEXAy MOHATHIAMH, (OpPMYyIUPOBATH
OIpeziesICHUs MOHATUM, YCTAHABINBATh CYLIECTBEHHBIN MPU3HAK KiacCU(UKALIWH,
OCHOBaHUs AJi1 0000IIEHUS U CPAaBHEHUS, KPUTEPUH MPOBOUMOTO aHAJIN3a;

BOCIPUHUMATh,  (GOPMYyIUpPOBaTb U  MPeoOpa3oBBIBATH  CY)KJICHUS:
yTBEpAUTENbHbIE U OTPUIIATENIbHbIC, €UHUYHbIC, YACTHBIE U 00IIUE, YCIOBHBIC,

BBISBIIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUYUS
B (hakTax, JaHHBIX, HAONIOJECHUAX W YTBEPKACHUAX, NpeularaTb KPpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIA;

JenaTh BBIBOABI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIIOUCHHM, YMO3AKIFOUCHHUH 110 aHAJIOTUH;

IIPOBOJUTBH CAMOCTOSITENBHO JIOKA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(IpsiMbIE€ U OT MMPOTHUBHOTI0), BBICTPaUBaTh apryMEHTALMIO, IPUBOJUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

BbIOUpaTh cmoco0 pelieHuss ydeOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEUICHMs, BbIOMpaTh HaumOojee  MOAXOMAMH ¢ y4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciegoBaTeIbCKUE AeHCTBUA:

UCITIOJIB30BaTh BOIPOCHI KAaK HCCIEI0BAaTEIbCKU HHCTPYMEHT IO3HAHMS,
dopMynupoBaTh  BOMPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOJeMmy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3Y, APrYMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, UCCIECIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBICHUS, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX1y 00bEeKTaMHU, SIBJICHUSIMU, TIPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIMPOBATh OOOOIIEHUS U BBIBOJBI MO pE3yibTaTam
NPOBENEHHOTO  HAOJIONEHMS, HUCCJEJOBAaHMS, OLICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OITICHUIA;

IIPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IPOLECCa, A TAaKXKE BbIIBUraTh
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBIISATH Je(UIIUTHI HH(POPMAIUK, JAHHBIX, HEOOXOIUMBIX ISl OTBETa Ha
BOIIPOC U JJIsI pEUIEHUS 33]1a4H;

BEIOWPATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CHUCTEMATU3UPOBATh M HWHTEPHPETUPOBATh HMH(POPMAIMIO PA3NHYHBIX BUIOB U
dbopMm npeacTaBICHUS;

CTPYKTYpPUPOBaTh MH(POPMAIHMIO, TPEICTABIATh €€ B PAa3IHYHBIX (OpMax,
WJUTIOCTPUPOBATH TpadUUeCcKH;

OIICHUBATh HaAEKHOCTD uHdopMaIuu o CaMOCTOSATENLHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIEe YHHBeEpPCaAJIbHbIE Y4eOHbIEe 1eCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYXJICHHUS B COOTBETCTBUU C YCIOBUSIMHU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakKaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS 3aJaud,
KOMMEHTHUPOBATH MMOJTYYECHHBIN pe3yJbTarT;

B X0JI€ OOCYXXJICHHS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMON TEMBI,
npoOJjieMbl, pelraeMoil 3ajadyu, BBICKA3bIBaTh HJEH, HAIleJEHHbIE Ha TIOMCK
pEelIeHUs, COIMOCTaBIISATh CBOU CYXKIEHUS C CYXICHUSIMHU APYTUX YYaCTHUKOB
nuanora, oOHapy>KHBaTh Pa3jIM4Me M CXOJCTBO MO3WIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPEACTABIATh PE3YIbTAThl PEIICHUS 3a/laud, SKCIIEPUMEHTa, UCCIIeI0OBaHMUS,
MPOEKTa, CaMOCTOSITEJILHO BBIOMpPATh (OopMaT BBICTYIUIEHUS C Y4€TOM 3ajad
MPE3EHTAIUN U 0OCOOEHHOCTEH ayIUTOPHH.

PerynsiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a/1a9d, BEIOUPATh CIIOCOO pelIeHUs C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BApPUAHTHI PEIICHUH ¢ yUETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, S3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TO3HABATEILHOW  pedekcun KaKk  OCO3HAHUS
COBEpIIAEMbIX JAEHUCTBHUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISL Tpollecca M pe3yjbTaTa pelieHus
MaTeMaTU4YECKOW 3a1a4H;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PEUICHUH 33]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JJAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTATa LU U YCIOBUSAM, OOBSICHATH TPUUUHbI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YJIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh W KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYAIbHOU
paboThl TpU pEeHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOMU
NEeATEIbHOCTH, TJIAHUPOBATh OPraHMU3ALMI0O COBMECTHOW PabOThl, pacrpeneisiTh
BUJBl padoOT, JOOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopMmax paboTel (0O0CykaeHUs, 0OMEH MHEHHH,
«MO3TOBbIE€ IITYPMbl» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJE€HAMH KOMAaH[bI, OLECHHUBATh
KaueCTBO CBOETO BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICHCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy obOyuenuss B 10 kJjacce oOy4aroIIMIiCSd MOJYYUT CIIEAYIOIINE
IpeMETHbIE PE3YJIbTAThl MO0 OTACJIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Hadajla MaTEeMaTHYECKOTO aHATN3ay:

Yucaa v BIYUCICHUSA:

CBOOOJIHO OIEpUPOBaTh MOHATUSMHU: PALMOHAIBHOE YHUCIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, HPPALMOHATBLHOE YHCIO, MHOMXECTBA
PaLMOHAJIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO YUCIA;

OPUMEHSATh JPOoOM ¥ TPOILEHTHI JJIs PEIICHHS MNPUKIAAHBIX 3adad W3
Pa3IMYHBIX OTPACIIEN 3HAHUN U PEATIbHOU KU3HU,

MPUMEHSTH NPUOIKEHHBIE BBIUMCICHUS, IPABUIIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOZHO ONEpUPOBATh TMOHSATHEM: CTEINEHb C IEJNbIM I[OKa3aTeseM,
UCIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH JIEHCTBUTENBHBIX YNCEN AJISl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEJCTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: apUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOHO OTEPUPOBATH MOHATHUEM: CTETIEHb C PAIIMOHAIBHBIM MOKa3aTelIeM;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: JOrapupmM UHCla, IECATHYHBIE U
HaTypaJIbHbIE JIOTaPU(PMBI;

CBOOOZHO ONEpPUPOBATh HMOHSTUSIMU: CHUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCIIOBOIO apTyMEHTA;

ONEpPUPOBATh NMOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHMCIIOBOTO
apryMeHTA.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATUSIMH: TOXKAECTBO, YPaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIC YPAaBHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUJIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPALMOHAIBHBIX U JApPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJA HWHTEPBAIOB JUISl PELICHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMHU: MHOIOYJIEH OT OJHOW NEPEMEHHO,
MHOTOUJIEH ¢ IedbMH KO3 (UIMEeHTaMH, KOPHHM MHOTO4YJIeHa, MPUMEHATDH
JI€JIEHME MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YPaBHEHMI,
MaTpuLa, ONPENEIUTENb MaTpulbl 2 X 2 M €ro IeOMETPUYECKUN CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U1 PEIICHHUs CUCTEMbl JIMHEHWHBIX YpPAaBHEHWH,
MOJICJINPOBATh PEAJIbHBIE CUTYallUN C IIOMOLIBIO CHCTEMBI JINHEWHBIX YPAaBHEHUH,
WICCJIEIOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl U OIPEACIIUTEIIEH,
VHTEPIIPETUPOBATH ITOJyUYECHHBIN pE3yJIbTaT;

UCIIONb30BaTh CBOMCTBA JIEHCTBUH C KOpHSAMHU [UJIsl TpeoOpa3oBaHUsA
BBIPAKEHNH;

BBITNOJIHATH NPe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJIEPIKALINX CTEIIEHH C
palMOHAIBHBIM [TI0KA3aTENIEM;

WCIIOJIb30BaTh CBONCTBA norapumMoB JUISL npeobpa3oBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh MNMOHATHUAMU: HpPpALMOHAJIbHBIC, TOKA3aTelbHbIE U
jorapu(pMUUECKrEe YpPaBHEHUS, HAXOAUTh UX PELIEHUS C IOMOILBIO PABHOCHIIBHBIX
IIEPEXOJ0B WIIM OCYILIECTBIISAS IPOBEPKY KOPHEH;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHMUIA;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPHUUECKOE YpaBHEHHE,
OPUMEHATh  HeoOXoaumble  (OpPMyJibl  JUIsl  PELICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUII;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIK€ anreOpbl, COCTABIATH
BBIPQXEHUS, ypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJa4yH, HCCIEIOBATh
IIOCTPOEHHBIE MOJIEIIU C MCIIOJIb30BAHUEM allllapara ajnreopsl.

DyHKUMM U TPapuKu:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (QYHKIUS, CIOCOOBI 3aaHus QYHKIHH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3MIMSA (yHKUMH, rpadux QyHKIUH,
BBITIOJIHATH 3JIEMEHTApPHBIE MTPe00pa3oBaHus rpauKoB QPyHKIIMIA;

CBOOOZHO ONEpPUPOBATh MOHATUSIMM: OOJIACTH ONPEAEIECHUS U MHOMXECTBO
3HaYEHUN PYHKIMH, HYyJIU QYHKIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJHO OMNEpUPOBATH TMOHATUSMHU: UYETHBIE U HEYETHbIE (YHKIHUH,
nepuoanydeckre (QyHKIUU, TPOMEKYTKM MOHOTOHHOCTH (PYHKIIMH, MAaKCUMYMbI U
MUHUMYMBI (yHKUIMHK, HaumOOJblllee M HAMMEHbIee 3HAauYeHHEe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJHO ONEpPUPOBATh NOHATUAMMU: CTENEHHAs (QYHKIUS C HATypaJbHbIM U
LENbIM TOKa3zaTeiaeM, rpapuK CTENEeHHOW (YHKIMH C HATYpPaJbHBIM U LEIbIM
nokasartesnemM, rpa@uk KOpHsS N-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENeHU ¢
HaTypaJIbHbIM [10Ka3aTelIeM;

OIEpUpPOBaTh NOHATUSAMM: JIMHEHHAas, KBaJpaTU4yHas M JPOOHO-IMHEWHas
(YHKIMH, BBIIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOEHUE UX TPAPUKOB;

CBOOOZHO OIEpUpPOBaTh MOHATHUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpaduKH, HCIOIB30BaTh MX TpadUKH OIS pELIeHUs
YPaBHCHUI;

CBOOOZHO ONEpPUPOBATh NOHATUAMU: TPUTOHOMETPUYECKAS OKPYKHOCTD,
oTpe/iesieHue TPUTOHOMETPUUECKHUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKOUN Ui HCCIEAOBAaHUS TMPOILECCOB U
3aBHCHUMOCTEH NpU peUIeHUH 3a7ad U3 IPYruX y4eOHBbIX MPEAMETOB M peajbHOU
KU3HU, BBIPAXXaTh (DOPMYJIaMU 3aBUCUMOCTH MEX]ly BEIMUMHAMY;

Hauaja maTeMaTH4eCKOro aHAJIM3a:

CBOOOZHO OMEpPUPOBATh MOHATHSIMH: apuPMETHUECKas M TeOMEeTpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKasi MPOTPECCHs], TMHEUHBIN U
HKCIOHEHLUAIBHBIA POCT, (OpMyJia CIOKHBIX IPOLEHTOB, UMETh IPEICTaBICHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU JI PELICHUs peaIbHbIX 3a/ad IPUKIIAJHOTO
Xapakrepa;



CBOOOHO OTEpUPOBATH MOHITHSIMHU: MOCIEI0BATEILHOCTD, CIIOCOOBI 3a/1aHUS
NOCJIEIOBATEIBHOCTE, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCJIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKAEHUS MAaTEMAaTHYECKOrO0 aHajlM3a KakK aHaiau3a
OECKOHEUYHO MaJIbIX;

CBOOOJTHO OMNEpUPOBATh TMOHSTHSAMU: HEMpEpPbIBHbIE (YHKIHUHU, TOYKHU
pa3pbiBa rpaduka GpyHKINK, aCUMIOTOTHI rpaduka pyHKINM;

CBOOOJHO OMepUpOBaTh MOHATHEM: (DYHKILHMS, HENpepbIBHAsS Ha OTpeE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHU JJIsI pEIICHUS 3a/1aY;

CBOOOJIHO OINEpUpOBaTh TMOHSTUSMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIMYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYUCIISITh MTPOU3BOJIHBIE CYMMBI, MPOU3BECHUS, YACTHOTO U KOMIO3ULIUU
NBYX (DyHKITMH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTh TMOHATHUSAMHU: MHOXKECTBO, ONEpaluud  Haj
MHOYECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN anmnapar JJisl ONMCaHUs PEabHbIX
MPOLIECCOB U SIBJICHUM, TPU PELICHUU 3a]1a4 U3 APYTUX yU4EeOHBIX MPEAMETOB;

CBOOOZHO OMEpPUPOBATh MOHATUSMU: ONpEACNICHUE, TEOpeMa, ypaBHEHUE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHYECKOTO O0BEKTA, JOKA3aTEIbCTBO, PABHOCUIIbHbBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4yaroOIIMiiCSd MOJYYUT CIIECIYIOIINE
IpEeIMETHbIE PE3yJIbTaThl MO0 OTACJIBbHBIM TeMaM paboyell mporpaMmbl y4eOHOTO
Kypca «Anrebpa ¥ Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucaa v BBIYUCICHUSA:

CBOOOJTHO ONEPUPOBATh TMOHATUSAMHU: HATypalbHOE M LIEJ0€ YHCIIO,
MHOKECTBA HATypaJbHbIX M LEJIBIX YUCEJ, UCIOJIb30BaTh MPU3HAKU JEIUMOCTH
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4ncel 1S pelueHus 3a1a4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpUpPOBaTh MOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JIMYHBIX [TO3UIIUOHHBIX CUCTEMAX CUHCIICHUS;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHUCIO U MHOMXECTBO
KOMITJIEKCHBIX YHWCEJI, MPEACTaBIATh KOMIUICKCHBIE YHCIia B anreOpanmdeckol u
TPUTOHOMETPHUUECKOU (hOpME, BBHITIOIHATH apU(PMETHIECKUE ONEpaIiii ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATUAMHU: HppaIOHAJIbHBIC, MOKa3aTelIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PEUICHHS C  I[OMOIIBIO
PaBHOCHUJIBHBIX MTEPEXO/IOB;

OCYHIECTBJISITh OTOOpP KOpPHEH TpU pEIICEHUH TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOOZHO OMEpUPOBaTh IMOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO,
OPUMEHSATh  HEoOXoawmbie  (HOPMYJBI  1JIE  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, [TOKA3aTEIbHBIX U
JorapuMUYECKUX YPAaBHCHHUI 1 HEPABEHCTB;

perarb palrOHAJIbHbIE, UppALMOHAJIbHBIE, MIOKa3aTeJbHBIE,
jgorapuMUYECKUe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
COZEpIKAIINE MOYJIM U TapaMeTPhI;

MPUMEHSTH TpaduuecKre METObI JJIs PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKKe 3aJ1a4d ¢ IapaMeTpaMy;

MOJICIMPOBaTh peajbHble CUTyallMd Ha $3bIKE alureOpbl, COCTaBIATh
BBIPDAXKEHUS, YPAaBHEHUS, HEPABEHCTBA M HMX CHCTEMBl IO YCJIOBHIO 3aJayH,
UCCIIEIOBaTh IIOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHMEM ammnapara ajireOpsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3ULMU (GYHKUMNA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIeIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (hYHKIIMIA;

CTPOUTh TEOMETpUYECKHEe 00pa3bl YpaBHEHHH M  HEpPaBEHCTB HA
KOOPJIUHATHOM TIOCKOCTH;

CBOOOJTHO  OMepupoBaTh MOHATUSMHU: TrpadUKH  TPUTOHOMETPUUYECKUX
byHKIM;

OpUMEHATh (GYHKIUUA JJIS MOJCIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamn3sa:

MCITI0JIb30BATh MPOU3BOHYIO JIJISl UCCIIEOBAHUS (DYHKIIMM HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAMOOJbIICe U HAUMEHbIIIEee 3HAUCHUS (DYHKIIMU HEMPEPHIBHOW Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIYy4YIIEro pELICHHS B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
ompeNeseHusT CKOPOCTHM M YCKOpEHHus Ipollecca, 3agaHHOro (GopMmysol uiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Herotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (GUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHHE O MaTeMaTHYeCKOM MOJAEIHPOBAHUM Ha TNpUMeEpe
cocTaBiieHUs AU PepeHInanbHbIX YpaBHEHU;

pemiats MpUKJIaJHbIE 33aa4d, B TOM YHCIE COLUATbHO-IKOHOMUYECKOTO U
¢u3nUecKkoro xapakrepa, CpecTBaMi MaTeMaTHUECKOTO aHAIIN3a.



XapaKTepUCTHKH JHYHOCTHBIX IVIAHMPYEMBIX Pe3yJIbTAaTOB, ((OPMHPYEMbIX BOCIUTHIBAIOLIECH 1eATEIbHOCTHIO

I'paxxnancrBeHHoOe 1.1 c(hOpPMHUPOBAHHOCTH TPAKTAHCKON MOZUIIMHA O0YJAIOIIETOCS KaK aKTUBHOTO
BOCIITMTAHUEC U OTBETCTBEHHOTO YJIEHA POCCHICKOro O0O0IIecTBa, NPEACTaBICHUE O
MaTeMaTUYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP,
SIBJICHUH, MPOIEYP TPAKIAHCKOTO 00IIecTBa (BEIOOPHI, OIIPOCHI U APYTOE),
YMEHHE B3aUMOJIEHCTBOBAThH C COLMAIBHBIMU HHCTUTYTAMHU B COOTBETCTBUU
¢ uX (PYHKIIMSIMU U Ha3HAYCHUEM;

Ilarpuornyecoke Bocnuranme | 2.1 c(hOpPMHUPOBAHHOCTh POCCUICKON TPAKIAHCKOW UICHTUIHOCTH, YBAKEHUS K
OpOLUUIOMY UM  HACTOAILIEMY pPOCCUMCKOM MaTEeMaTHUKH, LIEHHOCTHOE
OTHOLIEHUE K JOCTHXKEHMSIM POCCHUMCKMX MATEMAaTUKOB U POCCUHUCKOU
MaTeMaTUYECKOW IIIKOJIbI, HMCHOJb30BAHUE ATUX JOCTHXKEHUH B IPYrux
HayKax, TEXHOJIOTHSX, chepax IKOHOMUKHY;

JAyX0OBHO-HpPaBCTBEHHOE 3.1 OCO3HaHUE JTyXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa,
c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO IOBEICHUS,
CBSI3aHHOTO C TMPAKTUYECKUM [PUMEHEHUEM JOCTMKEHUW HAayKu H
NEATEIBHOCTBIO YYEHOTO,

3.2 | OCO3HAHME JMYHOTO BKJIaJla B MOCTPOEHUE YCTONYMBOIO OyAYIIETO;

IcTeTHYECKOE BOCIIMTAHUE 4.1 ACTETUYECKOE OTHOLICHUE K MHUPY, BKJIIOUYAS 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PELIEHUM, paCCyXICHUN,
BOCIIPUMMYHUBOCTh K MATEMAaTUYECKMM acCHeKTaM pa3jIM4yHbIX BHUJIOB
HCKYCCTBA;

dusnyeckoe BOCIUTAHUE 5.1 c(hOpPMHUPOBAHHOCTh YMEHHS TPUMEHSTh MAaTEMATHYECKHE 3HAHUS B

MHTEpecax 3J0pOBOr0 M 0e30macHOro obOpas3a KHU3HH, OTBETCTBEHHOE
OTHOLIEHUE K CBOEMY 3JI0POBBIO (3/I0pOBOE MUTaHUE, cOaJaHCUPOBAHHBIN
PEXKUM 3aHATUIA U OTAbIXA, peryjsipHas pu3nuecKkasi akTUBHOCTb),

5.2 | pusnueckoe COBEPLICHCTBOBAHUE pu 3AHATHUAX CIIOPTHUBHO-
03JI0pPOBUTENBHOM NESITENBHOCTBIO;




Tpynosoe Bocnutanue

6.1

TOTOBHOCTh K TPYyHdy, OCO3HAHWE IIEHHOCTU TPYAOTIOOWs, HHTEpEC K
paziuuHbIM  cpepam npodeccuoHaIbHON JAESATEIBLHOCTH, CBS3aHHBIM C
MAaTEMATUKOU U €€ MPUI0KECHUAMU,

6.2

yMEHHE COBepIIaTh OCO3HAaHHBIA BbBIOOp Oynmymedi mnpodeccuun wu
pealn30BbIBATh  COOCTBEHHBIC KM3HEHHBIC IUIAHBI, TOTOBHOCTh U
CIIOCOOHOCTh K MAaTeMaTHYE€CKOMY OOpa30BaHHMIO W CaMOOOpPA30BaHMIO HA
NPOTSDKEHUH BCEH JKU3HH,

6.3

IFOTOBHOCTb K A4aKTHBHOMY Y4YaCTHIO B PCIICHHHW IPAKTHYCCKUX 3alay
MaTEMaTHYECKOM HaIpaBJICHHOCTH,

IKOJOrHYECcKOe

7.1

c(OPMHUPOBAHHOCTh JKOJOTHYECKON KYyJIbTYphbl, TOHHUMAHUE BIIHSHUS
COIMAIBHO-D)KOHOMHYECKUX TIPOIIECCOB HAa COCTOSHUE TMPUPOTHON U
COLIMAJIbHON Cpe/bl, OCO3HAHWE TJIOOATLHOTO XapakTepa JIKOJIOTUYECKUX
poOJieM,

7.2

OpHEHTAallMs Ha IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUM JUIA pELICHUs 3a/1a4
B 00JaCTH OKpYXAaIlOIIe Cpenbl, MIaHUPOBAHUE MOCTYIKOB M OLIEHKH HUX
BO3MOKHBIX ITOCIEACTBUAN I OKPYKAIOIIEW CPEJIbI;

Hay4Hoe nonanue

8.1

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTUKH,

8.2

NMOHUMAaHHE MaTeMaTHYEeCKOM HayKhu Kak cdepbl  4UemoBeUeCKOu
NESTEeIIbHOCTH, JTanoB €€ pa3BUTUA W 3HAYAMOCTH JJISl PAa3BUTHUS
[IABUJIM3AIHNH,

8.3

OBJIAZICHUE S3BIKOM MAaTEMAaTUKHU U MATEMAaTUYECKOMN KyJIbTYpOU Kak
CPEACTBOM ITO3HAHUS MUPA, TOTOBHOCTH OCYILECTBIISITH TPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEATENBHOCTh MHANBUIYAJIbHO U B IPYIIIIE.




TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE JIMYHOCTHBIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie) pe3yabTarhl
n/n NPOrpaMMbI Bcero Kontpoarueie  IMpakruueckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypes:
MHO0keCTBO IeHCTBUTEILHBIX 1.1,2.1,3.1,3.2,
yrcen. MHOTOYIEHEL. 4.1,5.1,5.2,

1 PanmonaisHbIe ypaBHEHHS U 24 1 ,6.1,6.2,6.1,
HepaBeHCTBAa. CHCTEMBI IMHEHHBIX 7.1,7.2,8.1,
ypaBHEHUI 8.2,83

1.1,2.1,3.1,3.2,

) ®ynkuun u rpaduku. CreneHHast 2 { ,4611,,5612,,5621',
(GYHKIUS C ETBIM MTOKa3aTeaeM 717281

8.2,83
1.1,2.1,3.1,3.2,
Apudmernueckuil KOpeHb n-o0it 4.1,5.1,5.2,

3 crerenu. MppannonanbHbie 15 1 ,6.1,6.2,6.1,

YpaBHECHUSA 7.1,7.2,8.1,
8.2,83
1.1,2.1,3.1,3.2,

[Toka3zatenbHast QyHKITHSL. 4.1,5.1,5.2,

4 10 1 ,6.1,6.2,6.1,
[TokazarenbHble ypaBHEHUS 717281

8.2,83

Jlorapudmuaeckas GyHKIHS. 1.1,2.1,3.1,3.2,

5 18 1
Jlorapudmuaeckue ypaBHeHUs 4.1,5.1,5.2,




,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,83

TpuroHomerpudecKkue BEIPAKECHUS
U ypaBHEHUS

22

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

IlocnenoBaTennLHOCTH U
MPOrpeccuun

10

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

HenpepbiBHble QyHKINY.
IIpousBoaHas

20

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

[ToBTOpenue, 06001IEHNE,
cUucTeEMaTH3allus 3HaHUI

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10




11 KJIACC

KosanuecTBo 4acon DJIeKTPOHHbIE JIMYHOCTHBIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie) pe3yabTarThl
Kontpoabnbie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsl
1.1,2.1,3.1,3.2,
. 4.1,5.1,5.2,
| Uccnenosanue (I)yHKI_II/I‘I:I c » | 6162 6.1,
IIOMOLIBIO TPOU3BOTHON 71,7281,
8.2,8.3
1.1,2.1,3.1,3.2,
4.1,5.1,5.2,

2 [TepBooOpasHas u uHTETpa 12 1 ,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3
1.1,2.1,3.1,3.2,

I'paduku TPUrOHOMETPHUUECKUX 4.1,5.1,5.2,
3 ¢byskuii. TpuroHomerpuueckue 14 1 ,6.1,6.2,6.1,
HepaBCHCTBA 7.1,7.2,8.1,
8.2,8.3
1.1,2.1,3.1,3.2,
HppanuoHaibHbIe, TOKa3aTeIbHBIC 41,51,5.2,
4 24 1 ,6.1,6.2,6.1,
1 norapupMuyecKue HepaBeHCTBA 71,7.2,81,
8.2,83
1.1,2.1,3.1,3.2,
5 Kommnekcuble uncia 10 1 4.1,5.1,5.2,

,6.1,6.2,6.1,




7.1,7.2,8.1,
8.2,8.3

6 HatypanbHble u nenbie uncna

10

1.1,2.1,3.1,3.2,
4.1,51,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,83

CucTeMbl paliMOHATBHBIX,
7 UppaIMOHATFHBIX ITOKA3aTeIbHBIX U
norapu)MUIECKUX ypaBHEHUN

12

1.1,2.1,3.1,3.2,
4.1,51,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,83

8 3aza4yu ¢ napameTpamu

16

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

[ToBTOpenHue, 06001IeHNE,
cucTeMaTHu3alus 3HaHui

16

1.1,2.1,3.1,3.2,
4.1,5.1,5.2,
,6.1,6.2,6.1,
7.1,7.2,8.1,
8.2,8.3

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosanuyecTBo 4acon DJIeKTPOHHbIE
Ne ara u(poBbIe
n/n Tema ypoka Bcero Kontpoarueie  IMpakruueckue il:syqelmﬂ :)lﬁ];l;IZOBaTenLHLIe
padoThI padoThI pecypest
| MHOXecTBO, orepanuu HajJ MHOKECTBAMHU |
Y WX CBOWCTBA
2 Juarpammsl Diinepa-Benna 1
3 [IprMeHeHrne TeOpETUKO-MHOKECTBEHHOTO |
anrmapara 1Jid peleHus 3aaa4d
Pannonansubie yncina. OOBIKHOBEHHBIC U
4 JeCATUYHbIE JPOOHU, IPOLIEHTHI, 1
OECKOHEUYHBIE TTEPUOANIECKUE APOOH
Pannonansubie yncina. OOBIKHOBEHHBIC U
5 JeCATUYHbIE TPOOU, IPOLIEHTHI, 1
OCeCKOHEUYHBIC TIEPUOANYECKUE APOoOH
6 [Ipumenenue qpoOei U IPOIIEHTOB TSt |
pelIeHHs TPUKIAIHBIX 3a/1a4
7 [Ipumenenne qpoOei u MPOIEHTOB IS |
pelIeHHs TPUKIAIHBIX 3a1a4
3 JleicTBuTENbHBIE UKcIia. PalinoHanbHbie U |
MppALMOHATIbHBIE YHCIIa
9 Apudmerndeckue onepamnuu ¢ |
JIEUCTBUTEIbHBIMHU YU CIIAMU
10 Moaynb AEHCTBUTENBHOIO YHCIIA U €70 |
CBOMCTBA




11

[TpuOnkEHHbBIE BBIYMCIICHUS, TIPaBUIIa
OKPYTIJICHUS, TPUKUIKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

12

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PaLlMOHABHBIX YPAaBHEHUHN U
HEPABEHCTB

13

OCHOBHBIE METOIbI PEIICHUS ENBIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

14

OCHOBHBIE MCTOABI PCIICHHUSA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

15

MHOrowieHsl OT OJHON NEPEMEHHOM.
Jenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

16

MHoro4sIeHBI ¢ TIEeABIMA K0P DUITUSHTAMH.
Teopema Buera

17

Pewienue cucreM JIMHENHBIX YPaBHEHUN

18

Pemenue cucrem TMHEHHBIX YpaBHEHUM

19

Marpuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.
Onpenenurtenb MaTPULBI 2X2, €r0
r€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

20

Onpenenurens MaTpulpl 2X2, ero
r€OMETPUUYECKUIN CMBICIT U CBOMCTBA;
BBIUMCJICHHE €r0 3HAYCHUS

21

[IpuMeHeHue onpenesuTens i peleHus
CHUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemenue npukinaaHbIx 3a1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUIN

23

Pemenne npukiaaHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUI

24

KonTtponsHas pabdora: "PanmonanbHble
ypaBHEHHUs U HepaBeHCTBA. CrcTeMbl
JUHENHBIX ypaBHEHUN"

25

OyHKIMS, CIIOCOObI 3a1aHUs (PYHKITUH.
B3aunmuo obparnbie pynkiun. Kommosumms

byHKIUI

26

I'paduk Gyakmu. InemMeHTapHBIC
npeoOpa3zoBanus rpaduKoB GyHKIIHHA

27

OO6nacTh onpeaeneHus: 1 MHOXKECTBO
3HaueHni Gpynkuu. Hynn dyHakmmm.
[TpoMeXyTKH 3HaK MTOCTOSTHCTBA

28

YérHble 1 HEUETHBIEC (QYHKIINU.
[lepuonnyeckue pynkuuu. [Ipomexyrku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMBbl 1 MUHIMYMBI (DyHKITUH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYyHKLIMN Ha TPOMEXKYTKE

30

Jlunelinas, kBagpaTudHas U JPOOHO-
nuHenHas QyHKIIN

31

DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTpOeHUE TPAPUKOB ATUX YHKITUNA

32

DJIeMEHTapHOE UCCIIEJOBAHUE U
NOCTPOCHHE TPaPUKOB STHX HYHKIUN

33

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom




Hrerorona

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom

34 Herorona
CrenenHast GyHKINSA C HATypaJIbHBIM U

35 1eIbIM Moka3areneM. E€ cBoiicTBa u
rpaduk

36 Kontponbras padota: "CreneHnas
¢ynkuus. E€ coiicTBa u rpapux”

37 Apudmerndeckuii KOpeHb HATypaIbHOMN
CTENEHU U €ro CBOMCTBA

38 Apudmernueckuii KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHUH,
COJIepXKaIINX CTETIEHU U KOPHU

40 [IpeoOpa3zoBaHMs YUCTOBBIX BHIPAKCHHH,
COJIepXKaIINX CTETIEHN U KOPHU

41 [IpeoOpazoBaHus YUCIOBBIX BBIPAKCHUH,
COJIepIKalINX CTENEHU U KOPHU
Uppanuonanbasie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PEIICHUS UPPATUOHATBHBIX
ypaBHEHUU
Uppanuonanbasie ypaBHeHUs. OCHOBHbBIE

43 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUU
Wppannonanbubie ypaBHeHUs. OCHOBHBIE

44 METO/bI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IbI B PELICHUU




UPPALMOHATIBHBIX YpaBHEHUI

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 UppalMOHATIBHBIX YPAaBHEHUH

47 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUU
UPPALMOHATIBHBIX YpaBHEHUI

43 PaBHOCHIIBHBIE TEPEXO/IBI B PEIIEHUN
UppalMOHAIBHBIX YPAaBHEHUH
CoiicTBa u rpaduk KOpHs N-0if cTeNeHn

49 KaK (YHKIIMH 0OpaTHOW CTETIeHHU C
HaTypaJlbHbIM [T0Ka3aTeleM
CoiicTBa u rpaduk KOpHs n-0if cTeNeHn

50 KaK QyHKIIH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeleM
KonTtponbhas pabdora: "CBoiicTBa u rpadux

51 KOpHs n-0u creneHu. MppanroHansHbie
ypaBHEeHHUA"

5 CreneHb ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
e€ CBOMCTBA

53 CreneHsb ¢ palliOHAIBLHBIM [10KA3aTEIEM U
e€ CBOMCTBA

54 CreneHsb ¢ palliOHAIBLHBIM [10KA3aTEIEM U
e€ CBOICTBA

55 [TokazaTenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIMM 115
pelueHusl ypaBHEHU I

57 Hcnonp3oBanue rpaduka GyHKIMM 115

peuieHusl ypaBHEHU I




ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

58 METO/Ibl PEILIEHUS TOKA3aTENbHbBIX 1
ypaBHEHUN
ITokazarenbHble ypaBHEHUS. OCHOBHbBIE

59 METOJbI PEIIECHUS TTOKA3aTEIbHBIX 1
ypaBHEHUU
[oxa3zatenbHble ypaBHeHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS TOKA3aTENbHbIX 1
ypaBHEHUU

61 KonTtponpHas padora: "[lokazarensHas |
¢ynkuus. [TokazarenbHble ypaBHeHUS"

62 Jlorapudm uucmna. CoiicTsa jgorapudma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm uucmna. CoiicTsa jgorapudma 1

65 JlecsaTnuHbIC U HaTYpaJIbHBIC JOTaPUPMBI 1

66 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH(PMBbI 1
[IpeoOpa3oBanue BRIPAKEHUI, COLEPKALLIAX

67 ’ 1
sorapuMbl

68 [IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX 1
Jorapupmbl

69 [IpeoOpazoBanue BBIpaXEHUH, CONCPKAIIIX |
Jorapupmbl

70 Jlorapudmudeckas hyHKIMs, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpapuk

7 Hcnonp3oBanue rpaduka GyHKIIUN 15 |

pelIeHNs] ypaBHEHUI




Hcnonp3oBanue rpadguka GyHKIUN 15

73 peluieHusl ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUUECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

75 METO/bI peIIeHUs JTorapu(PMUIECKUX
ypaBHEHUU
Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE

76 METObI peIIeHUs Torapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE ITEPEXO/IBI B pELICHUN
norapupMUUECKUX ypaBHEHUI

73 PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUN
JorapupMUUECKUX ypaBHEHUI

79 KonTtponsHas padora: "Jlorapudpmuueckas
¢ynkuus. Jlorapupmuueckue ypaBaenus"

20 CuHyc, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOTO apryMEHTa

21 CuHycC, KOCUHYC, TAHT€HC U KOTaHI€HC
YHUCJIOBOTO apryMeHTa

20 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCJIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC
YHUCJIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 onpeAeieHue TPUrOHOMETPUUYECKHUX

(GyHKIMI YMCIOBOTO apryMeHTa




Tpuronomerpuyeckasi OKpy>KHOCTb,

85 OIpeeNIEHNE TPUTOHOMETPUUECKHUX 1
(GyHKLUH YMCIOBOTO apryMEeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYITBI 1

90 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUIN

01 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX 1
BBIPAXKEHUIN

9 [IpeoOpazoBanue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUI

93 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX |
BBIPAXKEHUMN

94 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

95 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

96 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM 1

97 PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1

98 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM 1

99 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1

100 Pemenne TpuroHOMETpUYECKUX YpaBHEHUI 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUUYECKNE BBIPAKEHUS U 1
TPUTOHOMETPUUECKHE ypaBHEHNUA"

102 [TocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUS 1

rnocienoBareiibHocTel. MeTon




MaTeMaTUYeCKOW WHIYKIIUH

MoHOTOHHBIE B OrpaHUYCHHBIC

103 nocjaeaoBaTeabHOCTH. McTopus aHanuza
OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccust

105 ['eomeTpuyeckas nmporpeccus

106 BeckoneuHo yObIBaromasi reoMeTpuyecKas
nporpeccust

107 CyMMa 0eCKOHEUHO yOBbIBaIOIICH
TrE€OMETPUUECKOI MPOTrpeCCUn

108 JIMHEHBIN ¥ YKCIOHEHIIUATIbHBINA POCT.
Yucno e. DopMyna CIOKHBIX MPOLEHTOB

109 JIMHENHBIN U YKCIOHEHUUAIIBHBIA POCT.
Yucno e. Popmysa CI0KHBIX IPOLIEHTOB

110 Hcnonbs30BaHNe MPOrpeccuu JUisl peIeHus
peaJIbHBIX 3a/1a4 MPUKJIIAJHOIO XapaKkTepa

11 Kontposnbnas padoTa:
"[locnenoBarenbHOCTH U TIporpeccuu’

112 HenpepoiBHBIE QYHKIIMU U UX CBOMCTBA

113 Touka pa3peiBa. ACUMITOTHI TPahUKOB
byHKIHHA

114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpE3Ke

115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

116 Meroa MHTEPBAJIOB JUIsl pEIIEHUS

HEPaBEHCTB




Metoa HHTEPBAJIOB ISl PEIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIs pEIICHUS
HEPABEHCTB

119 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
GbyHKIUH 715 pereHust 3a1a4

120 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIUH 1715 pereHust 3a1a4

121 [TepBast 1 BTOpast Npou3BOAHBIC (QYHKIIHH

122 Ornpenenenne, reOMETPUYECKUM CMBICIT
MIPOU3BOAHOMN

123 Onpenenenne, GU3NIECKUN CMBICTT
MIPOU3BOAHOMN

124 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIUHA

125 YpaBHEeHHE KacaTeIbHOU K rpaduKy
byHKIIUN

126 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (DYHKIIMN

128 [TpousBogHast CyMMBI, TPOU3BEACHMUS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

129 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO ¥ KOMMO3UIIMU (DYHKIIUH

130 [Ipoun3BoHass CyMMBI, IPOU3BEACHHUS,
YaCTHOTO Y KOMIO3HUIIMH (DYHKITUH

HTpPOJIbHAS Ta: W3BOJIHAS
131 KonTponbnas pabora: "[IponsBognas”
132 [ToBTOpeHue, 06001IeHNE, CHCTEeMaTH3aIUs




3HaHuil: "YpaBHeHus"
133 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3aIUs 1
3HaHuil: "OyHkuun"
134 Hrorosas KoHTpoJbHAS paboTa 1 1
135 HroroBast kKoHTpoOIbHAs paboTa 1 1
136 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIINS |
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOI'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

Koan4yecTBo 4acoB

KoHTpoabHEBIe
Bcero p
padoTbI

IIpakTH4eckue
padoThI

Jara
U3YYeHHs

DJIEKTPOHHBIE
uugpossie
o0pa3oBaTte/ibHbIE

pecypcebl

IIpuMeHeHne IPOU3BOIHOM K
UCCIIEIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne IPOU3BOIHOM K
UCCIIEIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
vccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTH U BKCTpeMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne MPOU3BOIHOM K
vccaeaoBaHuio (PyHKITUN Ha
MOHOTOHHOCTb U SKCTPEMYMBI

IIpuMeHeHne POU3BOIHOM K
UCCIIEIOBaHMIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

Haxoxnenue HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUs HEIIPEPBIBHOU

(GyHKIMU Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U




HaMMEHBIIETO 3HAUYCHHS HETTPEPHIBHOM
(GyHKIHMU Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUS HENPEPHIBHON
GbyHKIIMHM Ha OTpE3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAUYCHUSI HEMPEPHIBHON
(GyHKIMHM Ha OTpE3Ke

11

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAUYCHUS HENMPEPBIBHON
(GyHKIMU Ha OTpE3Ke

12

Haxoxnenue HauOOJIBIIETO U
HaVMEHBIIIETO 3HAYEHUs HENIPEPBIBHOU
(byHKIMU Ha OTpE3Ke

13

[Ipumenenne npou3BOIHOM JJIs
HaxO0’KJICHUSI HAMJTYYIIIET0 PEIICHUS B
MPUKIIATHBIX 3a/1a4ax

14

[Ipumenenre npou3BOIHOM IS
HaXOXJCHUS HAUJTYUIIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

15

[Ipumenenre npou3BOIHOM IS
onpeJielIeHUsl CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpadgukom

16

[Ipumenenre npou3BOIHOM IS
OIIpEeIETIEHUS] CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (POpMYIION HITH
rpaduKom




17 Kommnosumus pyakmmit

18 Komnozunus pyHKuIui

19 Kommnosumus pyakmmit

20 ['eomerpuueckue 0Opa3sl ypaBHEHUM HA
KOOPJMHATHOM MJIOCKOCTH

)1 I'eomerprueckue oOpa3bl ypaBHEHHI Ha
KOOPAMHATHOW INIOCKOCTH

” Kontponbnas padota: "UccnenoBanue
(GYHKIHHA ¢ TOMOIIBIO TPOU3BOTHOMN "

7 ITepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBooOpa3HbIe AIeMEHTAPHBIX (PYHKITHIA.
[TpaBuia HaX0XKICHHSI IEPBOOOPA3HBIX

)5 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIAN.
[IpaBuiia HaX0XAEHUS IEPBOOOPAZHBIX

2% NHuterpai. I'eoMeTpU4eCKUN CMBICIT
UHTerpaia

7 Beruncrnenue onpenenéHHoro HHTerpana
no opmyne Herorona-JleliOnuma

73 Brruncnenue onpeneinéHHOro HHTErpaia
o ¢popmyse Hrerorona-Jleibauia

79 [TpumeHeHHne UHTErpaia il HaXOXKIACHUS
TJI0IA N TIIIOCKUX PUTyp

30 [TpuMeHeHHne UHTErpaia 1 HaXOXKIACHUS
00BbEMOB reOMETPUYECKHUX TET

31 [Tpumeps! pemenuit auddepeHInaIbHbIX

ypaBHEHUI




[Tpumepsr pemenuit auddepeHInaTbHbIX

32 .
YpaBHEHHIA
MatemaTtuueckoe MOJEIUPOBaHHE

33 peabHBIX MPOIECCOB C MOMOIIBIO
mudepeHIaTbHBIX YpaBHEHUH

34 KonTponpHas padora: "[lepBooOpasznHast u
uHTerpan”

35 Tpuronomerpuueckue QyHKIHH, UX
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKIIMH, UX
CBOICTBa U Tpaduku

37 Tpuronomerpuueckue QyHKIHH, UX
CBOMWCTBA U TpapuKu

18 Tpuronomerpuyeckue GyHKINH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpuueckue GyHKIMH, UX
CBOICTBa U Tpaduku
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YPaBHEHUH C MOMOILIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

41 YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHIX

42 YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKHIX

YpPaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

PemreHne TpUroHOMETpUYECKUX

44
HEpPaBEHCTB

45 Perienue TpUroHOMETPUUECKUX
HEPaBEHCTB

46 Perienue TpuroHoMeTpuUeCcKux
HEPaBEHCTB

47 Perienue TpUroHOMETpUUECKUX
HEpPaBEHCTB
KonrponsHas padora: "['paduku

48 TPUTOHOMETPHUYECKUX (DYHKIIHH.
Tpuronomerpuueckrue HepaBeHCcTBA"

49 OCHOBHBIE METO/IbI PELLICHUS
MIOKa3aTeJIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PELLICHUS
MIOKa3aTeJIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHUS
MOKa3aTeJIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/IbI PELLICHUS
MIOKa3aTeJIbHbIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEILICHUS
Jorapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS
Jorapu(pMHUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEILICHUS

Jorapu(MUUECKUX HEPaBEHCTB




OcHOBHBIE MCTOJbI pCUICHUSA

37 UppaloOHATLHBIX HEPABEHCTB
53 OCHOBHBIE METO/IbI PELLICHUS
UppalMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHATLHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PELLICHUS
UppaloOHATBLHBIX HEPABEHCTB
61 I'padguueckue MeTo bl peLIeHus
UppalMOHAIBHBIX YPaBHEHHM
2 I'paduueckue MeTObI peLIeHUs
UppalMOHAIBHBIX YPaBHEHHH
63 I'padguueckue MeTo bl peLIeHus
[OKa3aTeIbHbIX YPaBHEHUN
64 I'padguueckue MeTo bl peLIeHus
MIOKa3aTeJIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI peLIeHUs
norapuMUYECKUX ypaBHEHUN
66 I'padguueckue MeTo bl peLIeHus
Jorapu(pMHUUECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLICHUs
Jorapu(pMHUUECKUX HEPABEHCTB
I'padmyeckue MeToabl pemieHus
68 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUU
I'padguueckue MeTo bl peLIeHus
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUU




70

I'padmyeckue MeToabl pemeHus
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX
HEPABEHCTB

71

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
HEPaBEHCTB

72

KonrponsHast padora: "UpparnuonanbHele,
NoKa3aTeIbHbIE U JOrapupMUUecKHe
HepaBeHCTBA"

73

KomrmnekcHbie uncna. AnreOpanueckas u
TpUTOHOMETpHUYECKast pOpMBI 3arucu
KOMILJIEKCHOTO YKciia

74

KomrmnekcHpie uncna. AnreOpanyueckas u
TpUTOHOMETpHUYecKast pOpMBI 3amucu
KOMILJIEKCHOTO YKciia

75

Apudmernueckue orneparuu ¢
KOMIUIEKCHBIMHU YHCIIaAMHU

76

Apudmernueckre onepaum ¢
KOMITJIEKCHBIMH YHCIIAMHU

77

N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOM MIOCKOCTH

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUIEKCHOTO YU CIIa

80

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHCCJT IJI




penieHns GU3NYEeCKUX U TeOMETPHUUECKUX
3a1a4

Kontponbnas padota: "KomrmuiekcHbie

82 \
qucna

83 Harypanbnble u niensie yucna

84 HarypanbHblie u 1ienble yncina

85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
LETIBIX YUCE

26 [IprmeHeHne MpU3HAKOB AETUMOCTH
LETIBIX YUCEI

27 [IpumeHeHne MpU3HAKOB AETUMOCTH
mensix yncen: HOJL u HOK

28 [IpuMeHeHne NPU3HAKOB ACIUMOCTH
uensix yucen: HOJl u HOK

29 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOIYIIIO

90 [IpumeHeHne MpU3HAKOB AETUMOCTH
LEJBIX YUCEJI: OCTATKH 110 MOJYJTIO
[IpuMeHeHne NpU3HAKOB ACIUMOCTH

91 LEJBIX yucel: anroput™ EBkimna mist
pelieHus 3a/1a4y B UENbIX YUCIIax

9 KonrtponsHas padora: "Teopust nemnbix
yucen"
CucreMa 1 COBOKYITHOCTh YPAaBHEHUU.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CIIEICTBUS

94 Cucrema v COBOKYITHOCTh YPaBHEHHIA.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CIIEICTBUS

95 OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
COBOKYITHOCTEH palMOHaJIbHbIX YPAaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
96 COBOKYITHOCTEW MPpallMOHAIBHBIX
YpaBHEHUU

OCHOBHBIE METOJIbI PEIICHHS CUCTEM U
97 COBOKYITHOCTEH MMOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
98 COBOKYITHOCTEW IMOKa3aTeIbHbIX
yYpaBHEHUI

OCHOBHBIE MCTOJbI pCHICHUA CUCTCM U
99 COBOKYITHOCTEH JIorapu(MUIecKux
YpaBHEHUI

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
100 COBOKYITHOCTEH JIorapu()MUIECKUX
YpaBHEHUU

[IpumeneHne cucTeM K pelieHuto
MaTeMaTUUYECKUX 3ajad U 3a7ad u3

101 pa3nuYHBIX 001aCTE HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTyYEHHBIX
pE3yJIbTaTOB

IIpumeHeHNE CUCTEM K PELIEHUIO
MaTeMaTUUYECKUX 3ajad U 3a7ad u3

102 pa3nuYHBIX 001aCTe HAYKH U pealbHOM
JKU3HU, UHTEPIIPETALINS [TOJTyYEHHBIX
pE3yJIbTaTOB




[IpumeHeHre HEPaBEHCTB K PEHICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3a/1a4y 13

103 pa3nuYHBIX 001aCTE HAYKH U pealbHOM
JKU3HU, HHTEPIIPETAlUs MTOJTYYEHHBIX
pE3yJIbTaTOB
Kontponbras pabdota: "Cuctemsr

104 palMOHAIBHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHeHHUH"

105 ParmonanbsHble ypaBHEHUS € TapaMeTpamMu

106 PanmonansHble HEpaBEHCTBA C
napameTpamu

107 PanmonanbsHbIe cUCTEMBI C MTapamMeETpaMu

108 HppannonaibHbie ypaBHEHUS,
HEpaBEHCTBA C apaMeTpamMmu

109 HppanunoHaibHbIe CUCTEMBI C
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApAMETPaAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPAaBEHCTBA C IapaMeTpamMu

113 Jlorapudmudeckue CuCTEMBI ¢
napameTpamu

114 TpuroHoMeTpuuecKkrue ypaBHEHUs C
napameTpamu

115 TpuroHoMeTpuyecKrue HEPaBEHCTBA C

napameTpamu




116

TpuronoMeTpuyecKkue CUCTEMBI C
napameTpamu

117

[TocTpoenue u uccneaoBaHue
MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIbIO YPaBHEHUH C
napameTpamu

118

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIENel peabHbIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

119

[TocTtpoeHue u uccnenoBaHue
MaAaTEMATHYCCKHUX MOI[GJIGI‘/JI PCATBHBIX
CUTYyallUil C MOMOIIBIO CUCTEM YPABHEHHI
C mapameTpaMu

120

KonrtponbHas pabdora: "3anauu ¢
napaMmerpamu”

121

[ToBTOpeHme, 0600IIEeH e,
cUcTeMaTu3anus 3HaHui: "YpaBHeHus"

122

[ToBTOpenue, o600IIEeH e,
cucTtemMaTusanus 3HaHuil: "YpaBHeHus"

123

[ToBTOpenue, 06001IeHNE,
cUCTeMaTH3alus 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHUN"

124

[ToBTOpenue, 06001IeHNE,
cucreMaTtu3ainus 3Hanuii: "HepaBeHncrpa"

125

[ToBTOpenue, o600IIEeH e,
cuctemaTtusanus 3Hanuii: "HepaBencrna"

126

[ToBTOpenue, 06001IEHNE,




cuctemaTtusanus 3Hanuii: "HepaBencrna"

[ToBTOpenue, 06001IeHNE,

127 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpenue, 06001IEHNE,
128 cucreMaru3auus 3HaHuii: "IIponsBogHas u 1
e€ npuMmeHeHue"
[ToBTOpenue, 06001IEHNE,
129 cucreMarusauus 3HaHuii: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o600IIEeHNE,
130 cucrtemaTusanus 3Hanuii: "MHTerpan u ero 1
IpuMeHeHue"
131 [ToBTOpenue, o600IIEHNE, |
cucrtemaTtusanus 3Hanuil: "Oynkuun"
132 [ToBTOpenue, 06001IeHNE, 1
cucreMaTtu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 0600IIEH e, |
cucrtemaTtusanus 3Hanuil: "Oynkuun"
134 HroroBast koHTpOIBHAS paboTa 1 1
135 HToroBast KOHTpOJbHAs paboTa 1 1
136 [ToBTOpeHue, 0600IIEeH e, |
cucTeEMaTH3allus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

[II.A. AnmumoB: Anrebpa ¥ Hadaja mMaTeMarudeckoro aHanmsa 10 - 11. / AnumoB
.®., Komsirun FO.M., Cunopos F0.B. u ap- M.: IIpocsemenune, 2022r
METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

HI.A. AnumoB: Anrebpa u Hauana MatemaTuueckoro aHanumsa 10 - 11. / Anumos

[I.®., Konsarun KO.M., Cunopos FO.B. u np- M.: [Ipocsemenue, 2022r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



Hrorosas padora mo anredpe

10 kiaacce

Cneundpuxkanua KUM

Ha3nauenue KonmpoavHout padomot:

Ipuioxenue

OLCHUTHL YPOBCHbL OCBOCHHUA KAXKABIM YYallIUMCA

MPEIMETHOTO COJICPIKAHMSI Kypca anreOpbl M Hauan MaTemMaTrudeckoro ananmsa 10 kmacca.
Cooepircanue KOHMPOIbHBIX UMEPUMETbHBIX 3A0AHUI OTIPEACTSCTCS ColIepKaHueM paboueit
MPOrpaMMbl YI€OHOTO MPEAMETa «KMATEeMaTUKa,
Mamepuansvt u 0060pyoosanue 0151 6bINOJIHEHUA PAGOMBL: TICUATHBIE TEKCTHI PabOTHI IS

KaKJI0OTO 00yJaroIerocs.

Bpemsa,.omeooumoe na evinoanenue paoomot: 90 MUHYT

Kontponbnas pabdora coctout u3 20 3amanuii: 14 3amanust 6a30BOro ypoBHS, 6 — IMOBBIIICHHOTO H
BBICOKOTO.
Pacnipenenenne 3amaHuii 1Mo ypOBHSIM CIIOKHOCTH, IPOBEPSIEMBbIM 3JE€MEHTaM MpPeIMETHOrO,
MCTAIIPEAMCTHOI'0 COACPXKAHUA, YPOBHIO IIOATIOTOBKH, THIIAM SaI[aHI/IfI U BPCMCHHU BBbIIIOJIHCHUA
MIPEICTABICHO B Tabnuile. YpoBeHb: b — 6a3oBbiid, [1 — moBbImeHHbIH, B — BRICOKUTA.

Koabl Koabl
Homep Koambi NpoBepsieMbl NpoBepPsaeMbIX
Yposen .
3apanns . npoBepsieMbl X TpeOOBaHMi 3JIECMEHTOB Tun 3aganus
X3JIEMEHTOB K YPOBHIO  [MeTanpeIMeTHOro
NOATOTOBKH Co/IepPKAHUS
1 b 1.1.1. 210,
1.2.8. 3.19.
2.2.12. HepasenctBo
1.2.9. 2914 3.1.
1.2.10. D
2 b 1.3.3. 2.3.5. 3.19. Brruncnenue 3HaueHust
1.3.4. 2.3.6. 3.6. BBIPAXKCHUS
1.3.6. 2.3.7. 3.8.
3 b 3.19.
1.6.2. 2.6.3. 3.6. VYpaBHeHue
3.8.
4 b 2.4.1. 3.19. Brrancienue 3Ha4eHUs
14.1.
142 2.4.2. 3.6. BBIPAXKECHUS
T 244, 3.8.
5 b 2.5.2. 3.19. Brruncnenue 3HaueHus
1.5.1.
152 2.5.4. 3.6. BBIPAXKECHUS
R 2.5.6. 3.8.
6 b 1.7.3. 2.7.7. 3.19. o
2.7.9. [IpeobpazoBanue BeIpakeHU I
1.7.4. 3.6.
192 2.7.10. 33
e 2.9.3. e
7 b 148 2.4.10. 3.1. CaoiicTBa
i 24.11. 3.19. byHKIIUN
2.6.5. 319
8 b 1.6.4. 2.6.6. 3 1 ’ HepasenctBo
2.5.9. o
2.3.1. o
1.3.7. 3.19. CpoiicTBadyHKIINH
9 b 2.3.6.
1.4.8. 2411 3.4.




1.7.3. 2.9.1.
3.19. Brruncnenue 3HayeHAA
10 1.7.4. 2.9.2. 3.4
1.9.1. 2.9.4. g BHIpDRCHIA
1.9.4. 2.9.5. o
2.1.2.
| 2410 3.1,
11 16.1 6.1, 33. 182. VYpaBHeHue
2.6.2. e
2.6.12.
2.11.1. 3.19.
12 1.11.1. 2.11.2. 3.8. YpaBHCHHE
2.11.3. 3.1.
2.3.5. 3.19. Brruncnenue 3HaueHus
1.3.3.
13 13.6 2.3.6. 3.8. BBIPOKCHHS
R 2.3.7. 3.4.
1.1.1. 2.1.2. 319
14 1.2.5. 2.2.8. 3 3 ) YpaBHeHue
1.2.6. 2.2.15. e
1228 %%B 3.1,
15 1.2.9. o 3.19. HepasenctBo
1.6.6 2.6.5. 33
e 2.6.11. e
2.6.1.
12:15 2.62. 31,
16 P 2.6.12. 3.19. VYpaBHeHHE
1.7.4.
L1L1 2.11.5. 3.8.
o 2.11.12.
121, 2.2.1.
2.3.5.
1.3.3. 3.19.
2.3.6. Brrauciienue 3HaueHust
1.5.1. 3.4.
17 2.5.2. BBIPAXKECHUS
1.8.1. 3.5.
2.8.2.
1.7.5. 3.8.
176 2.7.11.
T 2.7.12
2.11.4.
L1120, 2.11.7. 3.1.
18 1113 2.11.9. 3.19. VYpaBHeHue
B 2.11.12. 3.8.
2.11.3.
165 2266i6i 3.1
19 1.6.6. 26.12. 33.189. Hepasenctso
2.6.13. o
16.1 %25 3.1,
20 163. 2 6.4. 33. 189. VYpaBHeHue

2.6.13.




OuenuBanue 3agaHu

Homep IIpaBuWJIbHBII OTBET
Kpurepun oueHuBanus
3aJaHusA Bapmuanr 1 Bapuanr 2
1 6 3 1 6amt — na" MpaBUIBHBIN OTBET
2 -14 -9 1 Gann — gaH MpaBUIIBHBINA OTBET
3 -11 =34 1 6amn — naH MpaBUIBHBIN OTBET
4 2 7 1 Gamn — maH MpaBUIbHBIA OTBET
5 2 2 1 Gann — gaH NMpaBUIIBHBINA OTBET
6 0 0 1 Gamn — maH MpaBUIbHBIA OTBET
7 5 0,5 1 Gamn — maH MpaBUIbHBIA OTBET
8 12 24 1 Gann — gaH NMpaBUIIBHBINA OTBET
9 -3 0 1 Gamn — maH MpaBUIbHBIA OTBET
10 0,5 1 1 Gamn — maH MpaBUIbHBIA OTBET
11 -3 -3 1 Gann — gaH MpaBUIIBHBINA OTBET
12 3 2 1 Gann — gaH NMpaBUIIBHBINA OTBET
13 8 6 1 Gamn — maH NMpaBUIbHBIA OTBET
14 —4 6 1 Gann — gaH NMpaBUIIBHBINA OTBET
2 Oanja MPUBEACHO TOJHOE M BEpHOE
15 9 Y pelieHue
1 Gamn — pemieHnue COAECPKUT BBIUMCITH-
TEIBHYIO OIHOKY
2 Oanja MPUBEACHO TOJHOE M BEpHOE
16 Sn 1 pelieHue
1 Gamn — pemeHue COACPKUT BBIUUCITH-
TEIBHYIO OIHOKY
3 Gayuta — 000CHOBAHHO TOJTYYEH
BEPHBIN OTBET
2 Gamna — pemeHne COACP>KUT
17 5 -12 BBIYUCIUTEIBHYIO OIIHOKY
1 6amt — BepHO BBIOpaH cIoco0
pElIeHNs, HO peIlIeHre He TIOBEACHO 10
KOHIIA
3 Oamna — 00OCHOBAHHO MOJyYEH
3 BEPHBIN OTBET
18 + +mn, T E 7 2 Gamia — pelieHue CONEPKUT
g c7 ’ BBIUMCIUTEIbHYIO OHIHOKY
1 Gamn — BepHO BBIOpaH crocod
pellIeHus, HO pelIeHHe He JO0BEICHO /10
KOHI[Q
4 6amna — 000CHOBAHHO TOJTYYCH
BEPHBIN OTBET
1-3V3 3 Gayuta — pemeHne COACPKUT
7 ;= 2) BBIUMCIUTEIHHYIO OIIHOKY
19 (—o0;-2 U [4; +0) 1+3V3 2 Oamta — BepHO BBIOpaH criocod
(3; ] pEIIeHNs, HO pEIIeHre HE IOBEICHO 10
2 KOHIIa

1 a1 — BepHO TOCTPOCHA
MaTeMaTu4ecKasi MoJIelb, HO 3aJjaHue
HE PELICHO




4 6anmna — 000CHOBAHHO TIOJIYYEH BEP-
HBIIl OTBET
3 Gauta — penieHue CoAepKUT BbIUHMC-
JUTETHHYIO OIINOKY

20 +2 +2 2 Ganna — BepHO BBIOpaH criocob pere-
HUS, HO PEIICHUE HE JOBEIECHO A0 KOH-
Ia
1 Gayut — BepHO MOCTPOCHA MaTeMaTH-
4YCCKas MOJCJIb, HO 3aJaHHUC HC PCUHICHO
HTOI'0 32 6anua
IlepeBoa 0a/1/10B K 5-0a/IbHOM O0TMeETKe
banabl OTMeTKa
21-32 OtMeTKa «5»
15-20 OtMeTKa «4»
9-14 OtMmeTka «3»
0-8 OTMeTKa «2»
Jemoncmpayuonnoiii eapuanm
Yacme B. 3anuwume npagunvnslit omeem
X
B1. Haiigure HanGonbiuee 1en0e 4o — peleHne HepaBeHCTea > 0.

B5.

B6.

B7.

X
. Haiizne 3uauenne suipaxenna(V40 — V625) - V25 + V25 — V6.

. Pewmte ypasuenne log1(9 — 5x) = —3.
4
._.. a3 — 16505
. Haiiaure 3nauenue BeipakeHus - T 4b°25 ecntua =16, b= 1.

Beruncnure:2 log;—,% + logs 8 — logs 2.
Vnpocrure Beipakenne cosi2m — x) — sin G + x) +3 t:ﬂs(?]rr — x) + 3sini{it — x).

[1py KaKkoM 3HAYEeHHUH aprymeHTa X 3Hadenne pynkunn f (x) = 7 + 2**pasno 28?



BS. Hailaure npousseaenne uensix yncen — pemenniinepasencrsa logg(2x — 4) = logq (5 — x).
B9. Haiiaure nanGoneuiee uesnoe 4HCa0, npuHaaiekaiiee odnactn onpeaesieHns GpyHkumm

f(0) = Y0177 - 10.
B10. Haiianre 3nayenue Boipakenns sin(a + f) — 2cosasinf,ecnn a = 73°, f = 43°

B11. Onpeaennte rpaduueckum cnocofoM CyMMy IBYX MOCIEI0BATENbHBIX LEIBIX YHCEN, MEKIY KO-
TOPBIMH HAXOIUTCS KOPEHb ypaBHenun2x + 2542 = —1,

B12. Haiiaure konmuectso kopHeil ypasHenus(sinx + 1) (tg X+ %) = 0, npuHAAIEKALMX NTPOMe-
HYTKY (— %; 21'1').
B13. Beiuucnure: *\flﬂv‘lﬁ - 24 - :/'24 + 8V10 - V64.

x3+6x244x=5 _ 1
x248x+15

B14. Haiinure nponsseieHue KOpHEi ypaBHeHHS

Yacme C. lIpedocmassme pazeepuymoe peuienue
0.5*-1—4

C1. Haiigure cyMMYy LIeIbIX 4HCEN — pelleHnit Hepaaeﬂcrnas'x_—.‘_s

=0
C2. Haiiaure cyMMy KOpHEii ypaBHeHUs gsin®x 4 geos?x — 4 npuHauiekammx orpesky [0; 2m).
C3. Haiianre 3HaueHne BoIpamKeHns

logos(tes)| . 3-|3vi-zva] . 9|arccos (-0.5)-%]
fﬂgn,s(:g%) 3/3-2/4 arccos (—0.5]—% &

C4. Pewunthb ypaBHeHHE

VZ

Vcos22x — 4cos2x + 4 —sin4x =1+ =+ cos’4x.

C5. Pemmnre nepasenctso logzr logs(x% — 2x — 3) < 0.
a1

C6. Penre ypaBHeHHe (\f’? + /48 }x + (v‘ r m)x =14



Hrorosas padora no ajareodpe
11 kaace

PaGota cocrout u3 Tpex uacteir. Yacth 1 comepkut 5 3amaHuii ¢ 3amHUCBhI0 KPATKOTO
orBeta. Yacte Il cocrout m3 4 3amaHuii ¢ 3amMChi0 OOOCHOBAHHOTO PEIICHUS W OTBETA.
Pabora paccuntana Ha 1 ypok (45 munyt).Yacts 11l siBasiercst nononuutensHoit. OT™METKa 3a
yacTh III BeIcTaBIsIETCS B KauecTBe TeKylel oTMeTku B [V ueTBepTH 1o anredpe u Havajgam
aHaJIM3a 10 KEJAHUIO YUCHHKA.

Kpurepuu oueHuBaHus.

Kaxxnoe u3 3aganuii yactu | cuntaercs BhIMOJIHEHHBIM BEPHO, €CIIM SK3aMEHYEMBIH aall
BepHbI oTBeT. Kakmoe BepHO BBHINIOJIHEHHOE 3aJaHue oleHuBaerca 1  Oaysom.
MakcumanbHOE KOJTUYECTBO 0aIOB 3a BBIMOJHEHUE YacTH | - 5 6aios.

KonuvecTBo 0ayijioB, BBICTABIEHHBIX 3a BBINMOJIHEHUE 3amanuii yactu II, 3aBUCUT OT
MOJIHOTHI PEIICHHS U MPABUILHOCTH OTBeTa. O01IKe TpeOOBaHUS K BBITIOJHEHUIO 3aIaHHUM C
Pa3BEPHYTHIM OTBETOM: PEIICHUE OJDKHO OBITh MAaTEMATHUYECKH TPAMOTHBIM, IOJHBIM; BCE
BO3MO>KHBIE CITyyau JIOJDKHBI OBITh pacCMOTpPeHbl. MeTo bl pelieHus, (OpMBbI €ro 3arucu U
dbopMbl 3amucH OTBETa MOTYT OBITh pa3HBIMU. 3a pEIICHHE, B KOTOPOM OOOCHOBAHHO
MOJIyYeH TPABUJIBHBIM OTBET, BBICTABISIETCS MAaKCUMaJIbHOE KOJIMYECTBO  OaJlioB.
[IpaBunBHBIN OTBET IPU OTCYTCTBUH TEKCTA pelieHus orieHnBaercs B ) 0asios.

Yacrs 11, 3aganns 1,2,4

Conep:xxanue KpuTepus basibl
(O60CHOBAHHO TMOJIYY€H BEPHBIN OTBET 2
[ToryueH HEBEPHBIN OTBET W3-3a BEIYUCIUTEIHLHON OMTUOKH, HO TIPH 3TOM 1
MMEETCS BEpHAs NOCIEN0BATEILHOCTh BCEX IArOB PEIICHUS

Pemienne HE COOTBETCTBYET HU OJTHOMY U3 KPUTEPUEB, IEPEUNCIICHHBIX 0
BBIIIIE

Yacrts 11, 3aganne 3

MaxkcrManbHOE KOJTHYECTBO 0aToB 3a BhIMoHeHHe yacTtu 11 - 9 6annoB. MakcuManbpHOE
KOJIMYECTBO 0AJJIOB 3a BBIMIOJIHEHUE BCel padoThI - 14 6aios.

YacTs III onieHnBaeTcss yuyuTesnaeM Mo mITHOAIFHOM ITKaje B 3aBUCUMOCTH OTIIOJTHOTHI
pELIEHHUS U IPABUIIBHOCTU OTBETA.

IIIkaJia mepeBoa NePBUYHBIX 0aJ1JI0B B OTMETKY 110 NATHOAUIbHOM CHCTEMe
OLICHMBAHMA:

MeHee S 0aJioB - ''2",
5-8 6anaos - ''3",
9-11 6a10B - "'4",
12-14 6amos - ''5".



OTBeThI:

Ne JIeMOHCTpallMOHHBIA BapUaHT
3a1aHus
YacTs 1. 1. 2,5
2. 4cos X - (4x — 5)sin x
3. -0,5
4. 2
5. -4
Yacte 11. 1. 28 C
2. -2
_ 3. A) f(x)1Ha (-0;0] u [4;+0); f(x) | Ha [0; 4].B)
X max=03 Xmin=4.
B) Vo= 12) = - 45; V 5 = £(0) = 3.
4. 4,5
Yacts I11. 5.




Yacrts L
Ykaxkure HauMeHbuee 3Havenue pyukuun y =3 — 0,5sin 2x.
2. Haiiaure npoussoauyio pyukuumn y = (dx — 5)- cos x.

3

JleMOHCTPALlHOHHBIA BAPUAHT

B

E

1

ol 4

Ha pucynke niobpaxkensl
rpaduk pyukunu y = f(x) u
KacaTesibHas K HEMY B TOYKE C
abcumccoit xy.

Haiiure 3nayeHme
npou3BoaHOM pyHkmu f(x) B
TOUKE X

I.II

Ha pucynke u3zo0pamen
rpauk npoM3BOAHOI

fir

dynxumn y = f(x),

NG onpeaenéunoii Ha (-6; 11).

e
ghl

13 Haiinure konuvecTso

_i/ | | TOUeK MakcuMyma

Gyukuun f(x) Ha oTpeske

[-5: 8].

=

e . e A
S =

Ha pucynke n3o6paxen rpadmk

Mpon3BoAHOM GyHkLMH ¥ = f{X),
onpenenénHoii na (-9; 2).

B kaxoii Touke orpeska [-6; 2| f(x)
NPUHHUMAET HAUMEHBILIEE 3HAYEHHE.




lacTs I1. 3anumure 00OCHOBaHHOE PELLICHNE W OTBET.

1.

MarepuaibHas TOYKAa  JIBHKETCS  NPAMOJMHENHHO 10 3aKOHY
1
x(t) =Et3 — 6t% - 2t + 13, rae X — paccTOSHME OT TOYKH OTCYETA B

MeTpax, t — BpeMs B CeKYH/axX, H3MEPEeHHOe ¢ Ha4ana aAsmkenns. B kakoii
MOMEHT BpeMeHH (B cexyHax) e ckopocTsb Obuia paBHa 54 m/c?

Haiiaure yraoeoit koauumenT kacarensHoil, npoBeaéHHOIT K rpauky
(yukuun fix) = In (5 — 2x) B ero Touke ¢ abcumccoii xy = 2.

Jlana dpynxums fix) =x"-5x* + 3. Haiizmre:

A) NPOMEKYTKH BO3pacTaHus U yObIBaHUS (PYHKLIHH,
b) Toukn MakcuMyma 1 MHHHMYMa QyHKUNH,

B) nanGonbiuee 1 HaMMEHbIIEE 3HAYCHUS (PYHKUMH
Ha otpeske [-1;2].

Haiianre nnowaas Gpurypsl, orpaHn4eHHO# rpadukoM (pyHKUMH
f(x) = -x" - x + 2 1 ockio abcumce, H306pa3uB PHCYHOK.

Yacrs Ill. 3anumnre 060CHOBaHHOE PELICHHE W OTBET.

HaiiuTe Bce pemienus ypasHenus 3sin” x + 7sin {%—- x) -3=0,

T
NMPHHA/UIEKAILLIHE OTPE3KY [;; 3m).
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