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HOACHUTEJBHASA 3AIIMCKA

VY4eOHbIl Kypc «Anredpa W Hayajla MaTeMaTU4YECKOrO aHau3a» SIBISETCS
OJIHUM M3 HauOoJsiee 3HAYMMBIX B IPOrpaMME€ CpeIHEero oOlmiero odpazoBaHus,
MOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECNeYMBAeT MHCTPYMEHTAIbHYIO 0azy s
M3YYEHHS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (opmMHUpyeT
JIOTUYECKOE U a0CTPAKTHOE MBILIUIEHHE O0y4YaroLIUXCsl HA YPOBHE, HEOOXOIUMOM
JUI OCBOEHUSI MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTU U IPYIHX
IUCUMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHUBEPCATbHBIM S3BIKOM COBPEMEHHOW HAyKH, KOTOpas (OpMyIupyeT CBOH
JNOCTHKEHHUS B MaTeMaTH4ecKon popme.

VY4eOHbIil Kypc anreOpbl M Haual MaTeMaTUYECKOro aHallM3a 3aKjajlbIBaeT
OCHOBY Ul YCIEUIHOTO OBJIAJICHUS 3aKOHaMHM (U3UKH, XUMHH, OWOJIOTHH,
MMOHUMAaHUsI OCHOBHBIX TEHICHIIMA pa3BUTUS SKOHOMUKHU U OOIIECTBEHHOMU JKU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO MCIOJIb30BAaTh UX JUIS JalbHEHIIEro oOpa3oBaHUS U B
IOBCEIHEBHOM XM3HU. B TO ke Bpems oBnajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU aireOpbl M MaTeMaTU4YeCKOro aHaju3a pa3BUBAeT
YMEHUE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTb, JOKAa3bIBATh
YTBEPKICHUS C MOMOLIBIO MHAYKIMU U PACCYKIaTh NEIYKTHBHO, MCIOJIb30BATh
00001IeHNe W KOHKpPETH3allMio, abCTparupoBaHHE M aHAIOTHIO, (HOpMUPYET
KpEaTUBHOE U KPUTHUUECKOE MBIIUICHUE.

B xone m3yueHusi yuyeOHOro kypca «Ainrebpa ¥ Havalla MaTeMaTH4YeCKOro
aHaJIM3a» 00ydYarollyecs IMOJIy4aroT HOBBIM OMBIT PEIIEHUs MPHUKIAIHBIX 3a/ad,
CaMOCTOSITEIIBHOIO IOCTPOEHUs MAaTEMAaTUYECKUX MOJEIIEH peajbHbIX CUTYalluH,
MHTEPIPETAllMM  TOJYYEHHBIX  PEHIEHWH,  3HAKOMATCS € IPUMEpaMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOAE, HAyKE M HCKYCCTBE, C
BBLIAIOLIMMUCS MaTEMAaTUHYECKUMH OTKPBITHSIMU U UX aBTOPAMH.

VY4eOHblif Kypc 00nazaeT 3HAYUTENbHBIM BOCHUTATEIBHBIM IOTEHIIMAJIOM,
KOTOPBIM peanu3yeTrcss Kak dYepe3 Y4eOHBIM MaTepuan, CrocoOCTBYIOIIMI
(GOpMHpPOBAaHHIO HAYYHOTO MHPOBO33PEHHMsS, TaK M 4Yepe3 crneuuduky ydyeOHOM
JESTEIbHOCTH, TpeOyIoUmell MPOJOJKUTEIPHOM KOHIIEHTpAalM BHHUMAaHU,
CaMOCTOSITEJIBHOCTH, AKKypPaTHOCTM M  OTBETCTBEHHOCTH 34 IOJIyYEHHBIN
pe3ynbTar.

B ocHoBe MeTtomuku oOyudeHus airedpe M HadajaM MaTeMaTH4ecKOro
aHaJIM3a JISKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEeHMSL.

B crpykrype yueOHOro kypca «Anrebpa M Hayajla MaTeMaTHYECKOTO
aHaJIM3a» BBIACIEHBI CIECAYIOIINE COAECP/KATEIBHO-METONNYECKUE JIMHUM: «YHHcia
U BBIYUCICHUS», «DyHKINU U TpapuKmn», «YpaBHEHUS U HepaBeHCTBa», «Havana
MaTeMaTU4ecKoro ananusa», «MHoxecTBa U Jsoruka». Bce OCHOBHbIE



COJIEPKATENbHO-METOANYECKHE JHMHUM HW3YYal0TCsl Ha NPOTSHKEHUHM JABYX JIET
oOydeHHs1 Ha YpOBHE CpEIHEro 00IIero oOpa30BaHHWs, €CTECTBEHHO IOTOJHSI
ApyT Ipyra U MOCTEIEHHO HACHIIMAsACh HOBBIMU TEMaMH W paszzieiiaMu. JlaHHBIHA
yu4eOHBIH KypC SIBISETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBEAWHSICT B cebe
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHYeCKHX IUCIMIUIAH, TaKUX Kak anredpa,
TPUTOHOMETpPHSI, MaTEeMaTHUYECKU aHalIW3, TEOpHUs MHOXKECTB, MaTeMaTH4yecKas
noruka u apyrue. [lo Mepe Toro kak oOydarommecs OBJAJEBAlOT BCE Ooee
IMIMPOKUM MATEMAaTUYECKHM aIlliapaToM, y HUX IMOCJIe0BATeIbHO (GOpMUPYETCs U
COBEpIIICHCTBYETCS YMEHHE CTPOUTh MATEMaTHYECKyld MOJENb peaabHON
CUTYalluH, IPUMEHATh 3HAHUS, MOJIYYCHHbIC TIPU W3YYEHUH y4eOHOTO Kypca, s
pEIICHUsI CaMOCTOSITENFHO C(HOPMYITHPOBAHHON MAaTeMaTUYECKOM 3aaud, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYeCKass JUHUS «Yuclia U BBIYUCICHUS» 3aBepLIacT
(opMupOBaHUE HABBIKOB MCIOJIb30BaHUS JEUCTBUTEIBHBIX UUCEN, KOTOPOE OBbLIO
HayaTo Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus. Ha ypoBHe cpegHero oOiiero
oOpa3zoBaHusi 0co0O€ BHHUMAaHHME yJenseTcs  (QOPMHUPOBAHUIO  HABBIKOB
paloOHaIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€0sl HCIIOJIb30BAHUE Pa3IMYHbIX
GopM 3amucu 4yMciaa, YMEHHUE JeiaTh NPUKUIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBBIE BbIpaKE€HUs, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYyYaIOUIMMCS MHOXXECTBa HATYPaJIbHBIX, [ENbIX,
palioHaJIbHBIX W JEHCTBUTENBHBIX  YWCEN  JOMOJHSAIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4HCell. B  KaXxJaoM M3 3TUX MHOXKECTB paccMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuuduyeckue 3aJayd U OIepaluu: JeJeHHE Haleo,
OTIEPUPOBAHUE OCTATKAaMU Ha MHOXKECTBE IIENIBIX YHCEeJd, O0COOble CBOWCTBA
paIoHaIbHBIX M UPPAIMOHATBHBIX YHCEN, apu(METHIECKUE OMEpaIiy, a TaKKe
W3BIICYCHUE KOPHSA HATYpaJbHOW CTETMIEHH Ha MHOKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapss mocrnenoBaTeNbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMBbIX YHCENl U
3HaKOMCTBY C BO3MO’KHOCTSIMM UX HPUMEHEHUS ISl PellieHUsl pazIU4HbIX 3aj]ad
dopMupyeTcsi MpeACTaBIeHNe O €IUHCTBE MATEMaTUKH KaKk HayKW U €€ POJH B
MIOCTPOCHUU MOJIETICH PEaNbHOTO MUpA, IIMPOKO HCIONB3YIOTCS O00O0OIICHUE |
KOHKpETH3aLusl.

Jluaust «YpaBHEHHS W HEPABEHCTBa» peaU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOIbKY B KaKIOM
pasnene IlporpaMMbl MperyCMOTPEHO pELICHHE COOTBETCTBYIOIIMX 3ajad. B
pe3ynbTaTe OOydarolIuecss OBJIAJCBAIOT PA3TMYHBIMH  METOJAMH  PEIICHHS
palioHaIbHBIX, HPPAIMOHATBHBIX, TIOKAa3aTEeNbHBIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPaBEHCTB M CHUCTEM, a TakXke 3ajad,
cojepkaiux mnapametpol. llodydeHHbIE yMEHHS IIMPOKO HCHOJIB3YIOTCS MpH
UCCIICZIOBaHUH (YHKITMH C MOMOIIBIO0 MPOU3BOIHOM, TIPU PEHICHUH TPUKIATHBIX



3a/a4 U 3a]a4 Ha HaXOXKJIeHHUE HauOOJbIINX U HAMMEHBIIUX 3HAYECHUN (PYHKIIHH.
JlanHasi cozep:kaTesibHasi IMHUS BKJIIOYAeT B ce0s Takke (popMUpOBaHUE YMEHUM
BBIMIOJIHATh ~ pacy€Tel 1o  ¢opMynaMm, MpeoOpa3oBaHUs  PalMOHAIBHBIX,
UPPALMOHANBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TaKXKE BBIPAKCHUMH,
COJIepKalINX CTereHu M Jorapupmel. braromaps u3ydeHUIo anreOpanueckoro
Marepuana IPOUCXOAMUT  JalbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTpaKTHOrO MBIIUICHUS O0ydaronmxcs, (OPMHUPYIOTCS HABBIKM JETYKTHUBHBIX
paccyxJieHudd,  paboTbl C  CHUMBOJIBHBIMH  (OopMaMH,  TIPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHUMOCTEH B BHJIE€ PABEHCTB M HEPABEHCTB. AnreOpa
npeiaraet 3(Q(EKTUBHbIE HWHCTPYMEHTHI JJISI PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKAa HAYKHU.

CopnepxarenpbHo-MeToauueckass JuHUA «DyHKIUM U TpapuKu» TECHO
NeperieTaeTcs ¢ JAPYTUMU JIMHUAMH Y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33a€T MOCJIEI0BATEIbHOCTh U3YUEHUsI MaTepuana. M3ydeHue CTeneHHou,
MOKa3aTeIbHOU, J0Tapu(PMUUYECKON U TPUTOHOMETPUUYECKUX (PYHKIUHI, UX CBOMCTB
U rpaduKoOB, UCIOJb30BaHUEe (DYHKIMI JUIs perieHus 3a7ad U3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU TECHO CBSA3aHO KAaK C MAaTEMATHYECKUM AHAIHN30M,
TaK U C PEIICHHEM YypaBHEHUW W HepaBeHCTB. [Ipu 3TOM Oosblioe BHUMaHUE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaXXaTh (POPMYJIaMH 3aBUCUMOCTH MEXKTY
pa3IMYHBIMU BEJIMYMHAMU, HUCCIEAOBATh MOJY4YeHHbIe (YHKIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi coJep KaTebHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUUN
M HaBBIKOB, IO3BOJISIIOIIMX BbIpaXKaTh 3aBUCUMOCTA MEXKJY BEIMYMHAMU B
paziuuHoi (opme: aHATUTUYECKOM, rpaduueckoil U cioBecHoil. Ero mzyuenwue
CIIOCOOCTBYET Pa3BUTUIO  AJTOPUTMUYECKOTO  MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHNIO M KOHKPETHU3ALUU, UCTIOJb30BAHUIO aHATIOTHUA.

ConepxartenbHas nuHus «Hadaia MareMaTH4eCcKOro aHaiu3a» IO3BOJIAET
CYIIECTBEHHO PACIHIMPUTH KPYr KaK MAaTEMATHUYECKUX, TaK W MPHUKIAIHBIX 33724,
JOCTYIHBIX OOYYaIOIIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKy  CIOXHBIX (YHKIMM, ONpeAeNnsaTb HX HauOOdbIIME W HAUMEHbIINE
3HAYEHHUS, BBIYUCIATH MUIOMaAun QUryp u OO0BEMBI TeN, HAXOAUTh CKOPOCTU U
yCKOpeHHusl TmpolneccoB. JlaHHas conaepxarelbHas JUHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH ITOCTPOEHHUSI MaTEeMaTUYECKUX MOJENIEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAaXOAUTh HAWIyYllee pEUIeHHEe B MPUKIAAHBIX, B TOM YHCIIE
COLMAJIbHO-DKOHOMUYECKUX, 3a7a4axX. 3HAKOMCTBO C OCHOBAMH MaTEMATHYECKOTO
aHaju3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTrO, (HOPMaIbHO-JTOTUUYECKOTO H
KpEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHHHM pacro3HaBaTh MPOSIBICHUS
3aKOHOB MAaT€MAaTHWKH B HayKe, TEXHHKE M UCKyccTBe. OOyuarouigecs: y3HaIT O



BBIJIAIONUXCSL PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ Pa3BUTHUS MATEMATHKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenpHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYACT B
ce0s DJIEMEHTHl TEOPUHM MHOXKECTB W MATEMaTHYECKOM JIOTHKU. TeopeTuko-
MHO>KECTBEHHBIE MPEICTABICHUS IPOHU3BIBAIOT BECh KypC IMIKOJIbHON MaTeMaTHUKH
U TpeajiaraloT HauOoJyiee YHUBEpPCAJIbHBIM S3bIK, OOBEIUHSAIONIMN BCE pa3/eibl
MaTEeMaTUKH U €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3HbIE MaTEeMaTHYECKUE
TUCITUIUITMHBL W WX TPWIOKEHUS B eauHoe 1enoe. [loaTomy BaxHO 1aTh
BO3MOXKHOCTh OOydYarImIeMyCs TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTEMAaTHUKH W HCIOJb30BATh €0 /I BBIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJIeAyeT IMpPU3HATh
CBOMCTBEHHYIO €U CTpOroctb OOOCHOBAaHMM M CJIEIOBAHHE OMNpPeIeIEHHBIM
mpaBuUjaM  TIOCTPOCHHSI  JIOKA3aTeNIbCTB.  3HAKOMCTBO  C  dJEMEHTaMH
MaTeMaTUYeCKONH JIOTUKH CIIOCOOCTBYET PAa3BUTHIO JIOTHYECKOTO MBIIUICHUS
o0y4Jaronuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKJICHUS HA OCHOBE JIOTUYECKUX
npaBuil, GOpMUPYET HABBIKK KPUTHUECKOTO MBIIUICHHUS.

B yueOHOM Kypce «Anrebpa W Hayajlla MaTEMaTUYECKOIO aHaJIUu3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMaTHYECKOTO MOJCIHUPOBAHMS, KOTOPBIC MPHU3BAHBI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJIENEH peaTbHBIX
CUTyallMii, HCCIEAOBaHHUS JTHX MOJENIed C TOMOIINBI0 ammapara aiareopsl u
MaTEMaTUYECKOTO aHaju3a, WHTEPHpPETAlNHU TOJYyYEeHHBIX pe3yibTaToB. Takue
3aJIaHUs BIUIETCHBI B KQXK/IBIH W3 pa3/iesIOB IPOrPaMMBI, TOCKOJIBKY BECh MaTeprall
y4eOHOTO Kypca IIMPOKO HCIONB3YETCs I pelieHUs MPUKIAAHBIX 3a1ad. [lpu
pPEIICHUH  pEalbHbIX  NPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BUBAIOT
Ha0IIOAATEIbHOCTh, YMEHHE HaXOJWTh 3aKOHOMEPHOCTH, abOCTparupoBaThCs,
WCIOJB30BaTh  AHAJIOTHIO, 00001IaTh W KOHKPETU3UPOBATh  MPOOJIEMY.
HesTenpbHOCTh 1O (OPMHUPOBAHWIO HABBIKOB PEIICHHWS TMPUKIAIHBIX —3a1ad
OpraHu3yeTCcs B MPOIIecCce U3YyUEHHUS BCEX TeM y4eOHOro Kypca «Anredpa u Hayana
MaTeMaTUYeCKOTO aHaTU3ay.

Ha w3yuenune yueOHOTO Kypca «AnreOpa W Hayajga MaTeMaTHYECKOTO
aHanuzay oTBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 daca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEZICIIO).



COILEP KXAHUE OBYYEHUA
10 KJTACC

Yucaa 1 BBIYUCTICHUSA
PannonansHbie yncia. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, MPOLIEHTHI,
OeckoHeuHble nepuoandeckue npoou. Ilpumenenne npobGell U MPOLEHTOB I
peuIeHs IPUKIAIHBIX 3a4a49 U3 Pa3JIMYHbIX OTPACIIE 3HAHNUN U PEAIbHOM KU3HU.

JleiicTBUTENbHBIE 4YMCA. PanyoHanbHbBIE W UPPALMOHAIBHBIE YHCIIA.
Apudpmernueckue  omepauMd € JEHCTBUTENbHBIMM  uyuciaamMu.  Moayib
JIEUCTBUTEILHOTO YHCIIa U €ro cBoMcTBa. [IpubnmkEHHbIE BBIYUCICHNUS, MTPaBUIIa
OKPYIJICHHMS, MPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCIECHUH.

Crenenp ¢ uenpiM nokaszareneM. buHoMm Hprotona. Hcenmosb3oBanune
HOIXOAIIEN (GOpMBI 3aMCH TEHCTBUTENBHBIX YUCEI ISl pELICHUs TPAKTUYECKUX
3a/1a4 ¥ NPEJCTaBICHUS JaHHBIX.

ApudmeTruecknii KOpeHb HATYPaJIbHOM CTENIEHH U €T0 CBOMCTRA.

CreneHp C palUOHaJIBHBIM [IOKAa3aTeieM W €€ CBOMCTBA, CTENEHb C
JNIEUCTBUTEIILHBIM ITOKA3aTeIIEM.

Jlorapupm umucna. CpoiictBa sorapudma. [lecaTruyHble M HaTypaibHbIC
norapu@mel.

CuHyC, KOCHUHYC, TAHI€HC, KOTAHI€HC YHCIOBOTO apryMeHTa. ApKCUHYC,
ApPKKOCHUHYC M ApKTaHT€HC YMCJIOBOIO apryMEHTA.

YpaBHeHUS U HEPABEHCTBA

ToxngecTBa W TOXIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M ypaBHEHMs-CIEeACTBUS. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METObI PEIICHUS LIETbIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOroujeHsl OT OJHOW nepeMeHHoW. JlelieHne MHOrodjieHa Ha
MHOIOWJIeH ¢ ocratkoM. Teopema be3dy. MHoOrouineHsl ¢  LEIbIMU
koadunuentamu. Teopema Buera.

ITpeoOpa3oBaHusl YUCIOBBIX BEIPAKEHUH, COIEPIKALUX CTENEHU U KOPHH.

WppaunonanbHbie ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
HPPALMOHAIBHBIX YPaBHEHUIA.

[Toka3aTtenbHble ypaBHEHHsS. OCHOBHBIE METOJBl PEIIEHUS IMOKa3aTeJIbHbBIX

YPaBHECHHUH.

ITpeoOpa3oBaHue BeIpaXkeHUH, COAEPKAILUX JOTrAPUPMBI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI peneHus
Jorapu(MUUECKUX YpaBHEHHH.

OCHOBHBIE TPUTOHOMETPHUUYECKHUE (bopMyIbI. [Ipeobpa3zoBanue

TPUTOHOMETPUUECKHUX BbhIpakKeHUM. Pellienre TpUroHoMeTpuuecKux ypaBHEeHUH.



Pemienne cucreM NHMHENMHBIX ypaBHEHHMW. Marpuna CHCTEMBI JMHEWHBIX
ypaBHeHH. Ornpenenurens MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOKCTBA, BBIUMCIICHUE €r0 3HAYEHUS, IPUMEHECHHUE OMPEHECIUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX YypaBHEHUH. PelleHWe NpUKIAaIHBIX 3aad C [OMOIIbIO
CUCTEMBl JIMHEWHBIX ypaBHEHMU. lcciaenoBaHue MOCTPOEHHOM MOJENU C
ITOMOILIBIO MATPUIL] U ONIPEIEIIUTEIICH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEANbHOM CUTyalldd C MOMOIIBIO
YPaBHEHUM M HEPABEHCTB. lIpuMeHEHHMEe ypaBHEHHMM W HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/Jad M 3aJlad U3 Pa3jIu4HbIX 00JlacTell HAyKH W peajbHOU
KU3HH.

DyHKUMH U TPAPUKH

®yHkus, crnocoObl 3amanus (yHkuuu. B3auMHO o0OpaTHbIE (QYHKIUU.
Komnoszummss ¢ynkumuil. I'papuk  dyHkmmu. DieMeHTapHble MpeoOpa3oBaHUS
rpa@uKoB QYyHKIIHIA.

OO6usacThb ompenieNieHUus: U MHOKECTBO 3HaueHud ¢ynkumu. Hymu ynkimm.
[TpomexyTku 3HaKonocTosiHcTBa. YETHbIE U HEeU€THBIE QyHKIMU. [leprnonnueckue
¢yskuuu. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U MHUHUMYMBI
¢yukuu. Hanbombiiee u HauMeHblee 3HaueHNs QyHKIUU Ha IPOMEKYTKE.

JIuneiiHas, KBaapaTH4yHas W JApOOHO-IMHEHHas (QYHKIUH. DJIEMEHTapHOEe
HCCIJIEIOBaHUE U TOCTPOCHUE UX IpapUKOB.

CrenenHas (GyHKIMS ¢ HATypaldbHbIM U LIEJIBIM NOKa3zateneM. E€ cBoiicTBa u
rpadguk. CBoiicTBa MW rpaduK KOpHS N-OW CTENEHM Kak (YyHKUUH OOpaTHOU
CTEIIEHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[TokazatenbHast u jorapudmuueckass (GyHKIUHA, UX CBONCTBA U TpaduKH.
Hcnonp3oBanue rpadukoB PyHKITUH 17151 pelICHUsT ypaBHEHUH.

TpuroHomeTpruueckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUUYECKHUX
(yHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIHBIE 3aBUCUMOCTH B pEaJbHBIX IMpolleccaXx U SBICHUSX.
['paduku peanbHBIX 3aBUCUMOCTEH.

Hayana maTeMaTH4eCcKOro aHaIM3a

ITocnepoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCJIeNOBaTeIbLHOCTEH. MeTon
MaTEeMaTUYECKON UHIYKIUY. MoHOTOHHBIE u OrpaHUYECHHbIE
NOCJIeI0BaTENbHOCTU. VICTOpHS BO3HMKHOBEHHS MAaTEMaTUYECKOTO aHaldu3a Kak
aHayM3a 6ECKOHEUYHO MAaJIBbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuno yOwiBarorias
reoMmerpuyeckas nporpeccusi. Cymma OeCKOHEYHO yOBIBAIOIIEH Te€OMETPUUYECKON
nporpeccuu. JIMHEWMHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncino e. Dopmyiia CII0KHBIX
npoueHTOB. Mcmonp30BaHWE MPOrpPECCHMU  [JIsl  PEUICHHsS pPEAbHBIX —3ajad
MIPUKJIAJHOTO XapakKTepa.



HenpepriBHble (QyHKIMM ¥ HUX CBOWCTBA. TOYKM pa3pbiBa. ACHMMOTOTHI
rpadukoB ¢yHkuui. CBolcTBa (QYHKIMM HENPEpPhIBHBIX Ha OTpe3ke. Meton
UHTEPBAJIOB JUIsl pELICHHS HEpaBEHCTB. l[IprMeHEHuE CBOWCTB HENPEPHIBHBIX
GbyHKUMN JUTs pelieHus 3a1ay.

[lepBas u BTOpast npousBoiHbie GyHKIMU. OnpeneneHue, TeOMEeTpUIeCKui U
(bu3HUeCcKuil CMBICT IPOU3BOIHON. YpaBHEHHUE KacaTeabHOU K rpaduKy QyHKIIHH.

IIpon3BoaHbBIE  BIIEMEHTAPHBIX (GyHKIUHA. [IpousBogHass  cymwmbl,
IPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU (DYHKITUH.

MHoskecTBa U JIOTHKA

MHoO)kecTBO, Olepaluy HajJ MHOXKECTBAMU MU HMX CBOMCTBA. [[narpaMmsbl
Oiinepa—Benna. IlpumeHeHHe TEOPETUKO-MHOKECTBEHHOIO — ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBICHUM, NMPU PEUIEHWUU 3a1ad U3 JIPYTUX
y4€OHBIX NMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMAaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIBHBIC YPABHEHUS.

11 KJIACC

Yuciia 1 BIYUCICHUS

Harypansabie u nensle yncna. [IlpumeHeHrne Nnpu3HAKOB JEITMMOCTH LEIBIX
yucen, Haubonpmui obmui nenmurens (manee — HOJ[) u Hammenswinee oOriee
kpatHoe (nanee — HOK), octaTkoB o moaysto, anroputma EBkinuaa st pemeHus
3a/1a4 B LIEJBIX YUCIAX.

KommnekcHsle uymcna. AnreOpavyeckas W TPUTOHOMETpHUYECKas (OpPMbI
3aMUCH KOMIUIEKCHOTO 4YHciia. ApudMeTHyecKre ornepanud ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii cTeneHn U3 KOMILUIEKCHOrO uucia. [Ipumenenue
KOMIUIEKCHBIX YMCEJ Ui pelieHus: (PU3NYECKUX U TeOMETPUUECKUX 3a]au.

YpaBHeHUs U HEPABEHCTBA

CucremMa W COBOKYITHOCTh YPAaBHEHHM M HEPABEHCTB. PaBHOCWIIbHBIE
CUCTEMBI U CHCTEMBI-CJIEICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OtOop  KOpHE  TPUTOHOMETPUYECKMX  YpaBHEHHII €  MOMOUIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. Pelienrie TpuroHoMeTpruiecKiuX HEpaBeHCTB.

OCHOBHBIE METO/Bl PEIICHUS TMOKAa3aTelIbHBIX U  JOrapupMHUUECKUX
HEPAaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS HPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PELIEHUS CHCTEM M COBOKYIHOCTEH paluOHAIBbHBIX,
UpPpalMOHATBHBIX, TOKA3aTEIbHBIX U JIOTapUPMUUYECKUX YPAaBHEHU.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TAPAMETPAMH.



[IpumeHeHne  ypaBHEHMHM, CHUCTEM W  HEPABEHCTB K  PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJlad U3 Pa3jIudHbIX 00JacTel HayKu M peasibHOMN
KU3HU, UHTEPIPETALUS [TOJTYYEHHBIX PE3YJIbTAaTOB.

DyHKUMH U TPAPUKH

I'paduk xommosunuu ¢GyHKIuid. ['eomerpuyeckue 00pa3bl ypaBHEHHH H
HEPABEHCTB Ha KOOPAMHATHOM IJIOCKOCTH.

Tpuronometpudeckue QyHKIINH, X CBOMCTBA U IPadUKH.

['padrueckre mMeTONbl pellleHHs YpaBHEHUW U HEpaBeHCTB. | 'paduyeckue
METObI PELIECHHUS 33]1a4 C TapaMeTPaMHu.

Hcnonb3oBanue rpadukoB (QyHKIMI A HUCCIEIOBaHUS MPOLIECCOB U
3aBHCHMOCTEH, KOTOpbIE€ BO3HUKAIOT IMpPHU PEIICHUHU 337ad U3 JPYruX y4eOHbIX
MIPEAMETOB U PEAJIbHON KU3HHU.

Havasa MaTeMaTH4eCKOro aHAJIN3a

[IpumeHeHue Mpou3BOAHON K MCCIEN0BAHUIO (DYHKLIHMA HA MOHOTOHHOCTb H
sKCTpeMyMbl.  HaxokaeHue  HamOONbIIEr0 UM HAUMEHbBLIEro  3HAuYEHUM
HEIpEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOAHOM Ul HAXOXKICHMS HAWIYYLIErO pPEIICHUS B
MPUKIAIHBIX 3a/Ja4ax, [Js ONPEACIIEHUS CKOPOCTH M YCKOPEHHMsS Ipouecca,
3a1aHHOTO (hOpMYJIO Ui rpaduKoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TiepBOoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKuui. [IpaBuna HaX0XIEeHUS IEPBOOOPA3HBIX.

WNurerpai. I'eomerpuueckuit CMBICII HMHTErpaia. Brruucnenne
omnpenenéHHoro uHTerpana no ¢gopmyne Hetorona-Jleitbuuiia.

[IpumeHneHne uHTErpajga ajs HaXOXKJIEHUS IUIOMAJeH MiIockux ¢Guryp u
00BEMOB T€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit  auddepeHuanbHbIX ypaBHEHUN. MaTtemaTudeckoe
MOJIETUPOBAHUE peajJbHBIX TPOIECCOB € MOMOLIBI0 U depeHIranbHbIX
YPaBHEHUM.



IVNIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJII'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCcKOro BOCIIUTAHNS:

c(OpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKA 00YYAIOMIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHICKOro  00IiecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUSA PA3JIUYHBIX CTPYKTYp, SIBJICHHM,
npoLeayp TPaXXAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl M JPYroe), yMEHUe
B3aMMOJICHICTBOBATh C COIMAIBHBIMA HHCTHUTYTAMH B COOTBETCTBHH C UX
GYHKIIUSIMH 1 Ha3HAYCHHUEM;

2) NaTPUOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKONW T'PaKIAHCKONW MACHTUYHOCTH, YBAKCHUS K
OPOIUIOMY M HACTOSILIEMY POCCUMCKONW MaTeMaTHKH, IEHHOCTHOE OTHOUICHHE K
JTOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTEMaTUYECKOM MIKOJIbI,
WCIIONIb30BaHUE DJTHUX JOCTIDKEHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
YKOHOMHKHW;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIHTAHMSI:

OCO3HaHWE AYXOBHBIX IIEHHOCTEW POCCHHCKOTO Hapoaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOrO MOBEACHHUS, CBA3AHHOTO C MPAKTUYECKUM
NPUMEHEHWEM JIOCTIDKEHUN HAayKu W JIEATEIhHOCTHIO YUY€HOTO, OCO3HAHHE
JMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTONYUBOTO OYIYyIIETO;

4) 3¢TETHYECKOT0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYas ICTETUKY MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/au, PEIICHUH, pacCyXI€HUI, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM ACIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIUTAHHUS:

chOpPMHUPOBAHHOCTh yYMEHHUS MPUMEHATh MAaTeMaTHYeCKUE 3HaHUS B
MHTEpecax 3J0pOBOro U 6€30MacHOro o0pasza )KM3HH, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3JI0POBBIO (370pOBOE MHTaHHWE, COATAHCUPOBAHHBIM PEXKUM 3aHITHU H
OTIIbIXa, peryisipHas (u3nvecKass aKTUBHOCTh), PU3NUYECKOE COBEPIICHCTBOBAHUE
NIPU 3aHATUAX CTIOPTHBHO-03J0POBUTEIHHON AESITEIbHOCTHIO;

6) TPyA0BOT0 BOCIIMTAHUS:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYIONIOOUs, HHTEpeC K
paznuuHbiM  chepam  MpodecCHOHATBHOW — AESTeNbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW M €€ NPHIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccud ¥ pealm30BbIBATb COOCTBEHHBIC >KU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIHOCOOHOCTP K  MAaTreMaTHYeCKOMy  OOpa3oBaHUIO W
caM0o00Opa30BaHUIO Ha TMPOTSHKEHUM BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYaCTUIO B PEIICHUU MTPAKTUYECKUX 3aJ1a4 MaTeMaTH4YEeCKON HApaBIEHHOCTH;

7) 3KOJIOrHYeCKOT0 BOCTIMTAHMSI:

chOpPMHUPOBAHHOCTh  JKOJIOTUYECKOW KYJNbTYpPhl, TIOHUMAaHUE BIIASHHUS
COIIMAJIbHO-PKOHOMHYECKUX TPOIECCOB HAa COCTOSIHUE MPUPOJIHON M COLMATBHOM
Cpelbl, 0CO3HaHMUE TJIOOATBHOTO XapaKTepa dKOJOTUUECKUX MPOOIeM, OPHUCHTAIIHS
Ha TIPUMCHCHHE MATeMATHYCCKUX 3HAHWK I penieHus 3a7a4 B 00JacTu
OKpYXalolllel Ccpe/bl, MUIAHUPOBAHUE IIOCTYNKOB W OIEHKH HUX BO3MOXKHBIX
MOCJIEJICTBUM ISl OKPY>KAIOIICH Cpe/ibl;

8) HeHHOCTH HAYYHOT0 TO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKU U  OONICCTBEHHOM  MPAKTUKH, TOHUMAHUE
MaTEMaTUYECKON HayKh Kak cdepbl 4YeTOBEYECKOM JIesTEIbHOCTHU, JTAloB €€
pa3BUTHS M 3HAYMMOCTH JUISl Pa3BUTUS LUBUJIM3ALMU, OBJIAJICHUE SI3BIKOM
MaTeMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KakK CpPEACTBOM IO3HAaHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYID M HCCIEI0BATEIbCKYIO JAEATEIbHOCTD
WHJIUBUAYAJILHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATBI

ITo3naBaTe/IbHBbIC YHHBEPCAJIbHBIC Y4eOHbIEe JeHCTBUSA

ba3oBble 1oruyeckue 1efMcTBUA:

BBIIBISIT M XapaKTEPHU30BaTh CYIIECTBEHHBbIE NPHU3HAKH MaTEMaTUYECKHUX
OOBEKTOB, TOHATHI, OTHOLIEHWH MEXAy MOHATUAMH, (HOPMYIUPOBAThH
onpeaeneHus MOHATHN, YCTaHABIMBATh CYLIECTBEHHbIN MpU3HAK KiaccU(UKaIUH,
OCHOBaHUS /J1s1 0000IIEHMS U CPaBHEHMSI, KPUTEPUN TPOBOAMMOIO aHaJIHN3a;

BOCIpUHUMATh,  (GOpPMYyJIUpPOBaTb U  NPeoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIIATENIbHbIE, €IMHUYHBIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISIBJISITh MATEMATHYECKAE 3aKOHOMEPHOCTH, B3AUMOCBA3U U IPOTUBOPEUNS
B (pakTax, MaHHBIX, HAOMIONEHUSX U YTBEPXKACHUSX, MpEiaraTb KPUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTENW U IPOTUBOPEYNN;

JienaTh BBIBOJABI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEAYyKTUBHBIX M
MHAYKTUBHBIX YMO3aKJIIOUECHUN, YMO3aKIIOUEHUHN IO AaHAJIOTUH;

MPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEP KICHUIM
(IpsiMBIE M OT MPOTUBHOTI'O), BEICTPAUBATh APTYMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJIEHUS U BHIBOJIbI;

BbIOUpaTh crnoco0 pemieHus ydeOHOM 3aaauu  (CpaBHHUBATH HECKOJIBKO
BapUAHTOB  peIlEHUs, BbIOMpaTh HauOoliee MOAXOASIIUA €  y4€TOM
CaMOCTOSATENbHO BBIJIEJIEHHBIX KPUTEPUEB).



Ba3oBble uccieqoBarenbcKue AeiicTBUS:

UCIIOJB30BaTh BOMPOCHI KaK MCCIEIOBATENbCKUI MHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEUYne,  Mpodiemy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OpPMHpPOBATh TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO TO3UIIUI0, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEAOBAHKE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHUYeCKOTO 00BEKTa, SIBICHUS, Mpoliecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00BbEKTaMH, SIBIICHUSIMH, MIPOLIECCAMU;

CaMOCTOATENHHO (POPMYIHUPOBATH O0OOIIEHUS M BBIBOJBI MO PE3yJbTaTaMm
IPOBEIEHHOTO  HAONIOJIEHUs, MCCIENOBAaHUS, OLEHUBATh  JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIHTAaTOB, BHIBOJIOB U 000OIIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpollecca, a TaKXKe BBIIBUTATDH
MPEIMOJIOKEHHUS O €TO PA3BUTHHU B HOBBIX YCIOBHUSX.

Pabora c nundgopmanueii:

BBISIBJIATH JEUIIUTHl HHPOPMAIINH, JAHHBIX, HEOOXOAMMBIX IJi OTBETa Ha
BOMIPOC | [ pEIICHUS 3a/1a4H;

BBIOMpATh MH(DOPMAIUIO W3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAIH3UPOBATh,
CHUCTEeMAaTU3UPOBaTh M HWHTEPIPETUPOBATh HHPOPMAIMIO PA3NUYHBIX BUIOB H
dbopm npeacTaBIeHNUS,

CTPYKTYpHpOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IWyHBIX (popmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHHBATH HaIEKHOCTD uHbOpMaIuu (0] CaMOCTOSITENTEHO
chOpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKATHBHBIE YHHUBEPCAJIbHbIE YUeOHbIe JeiicTBHS

OoO1enue:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUSMH U
HeJIsIMHA OOIIEHUS, SCHO, TOYHO, I'PAMOTHO BBIpa)KaThb CBOIO TOYKY 3pPCHHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, JlaBaTh IMOSCHEHUS MO XOAY PELICHHUS 3aJlayH,
KOMMEHTHUPOBATH MOJTYUYEHHBINA PE3YJIbTaT;

B X0Ji¢ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOJieMbl, pelIaeMoi 3a7adyu, BBICKA3bIBaTh UJCH, HAIlEJICHHbIE Ha TOUCK
pELIEHUs], COIMOCTaBIISATh CBOU CYXKACHUS C CYXICHUSIMHU APYTMX YYACTHHKOB
auanora, oOHapy>KMBaTh Pa3IMude U CXOJACTBO TO3MIMH, B KOPPEKTHOH (opme
dbopMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHHUS;

MPEACTABIATh PE3YJIbTAThl PEIICHUS 3aJ1aud, dKCIIEPUMEHTa, UCCIIeI0OBaHMUS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUIGHHUS C YYETOM 3ajad
MPE3CHTAIUNA U OCOOEHHOCTEH ayUTOPHH.



PeryasiTuBHbIe YHUBeEpPCAJIbHbIE Y4eOHbIe N1eHCTBUS

Camoopranusanus:

COCTaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/lauu, BRIOUpaTh CIIOCO0 pPEIICHHUS C
y4€TOM MMEIOILIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTUPOBATh
1 KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(OPMAITUH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEIBHOW  pEeICKCMH  KaK  OCO3HAHUS
COBEpIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAACTh
croco0aMu CaMONPOBEPKU, CAMOKOHTPOJISI TpoIlecca M pe3ysibTara pPelIeHUs
MaTeMaTU4YeCKOM 3a/1a4H;

NPEABUIETh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a7auH,
BHOCHUThH KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JIAHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUIM, OOBSICHATH IPUINHBI
JOCTW)KEHUS WM HEJIOCTHXKCHHS PE3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OILIUOKY,
J1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAasI 1eATEIbHOCTD:

MOHMMATh W KMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIAWBUIYAIBHOU
paboThl mpuU pelieHHH Y4YeOHBIX 3a7ad, MPUHUMATh Ieb COBMECTHOM
NeATEIbHOCTH, IUJIAHUPOBATh OPraHU3AIlMI0 COBMECTHOW pabOThI, pacrpeneisTh
BUbl PabOT, JOTOBapUBaTLCA, OOCYXKJaTh MPOIECC U pe3yibTaT paloThI,
0000111aTh MHCHUS HECKOJIBKHX JTIOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (0OcykaeHus, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYPMBD» M WHBIC), BBIIOJHATH CBOK 4YacTh pabOTBHl U
KOOPAUHUPOBATh CBOU JEHCTBUS C JPYTMMH YJIEHAMH KOMAH[bl, OILICHUBATh
KauyeCcTBO CBOETO BKJajJa B OOIIMH MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

IHPEAMETHBIE PE3YJIbTATDBI

K xonry obOydenus B 10 kiacce oOydarOmMACS TMOJYYHUT CIIEAYIONTHE
MIPEAMETHBIC PE3YJIbTAThl TIO OTACIBHBIM TeMaM pabouell mporpaMmbl yueOHOTO
Kypca «Anrebpa u Hadajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa v BBIYUCIICHUSA:

CBOOOJIHO OIEpPUPOBATH MOHATUSMH: pPAIMOHAIBLHOE YHUCIO0, OECKOHEYHas
nepuoAnYeckas JApoOb, TMPOILEHThl, HPPALUOHATBHOE YHUCIO, MHOXKECTBA
paLMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIIBHOTO YHCIIA;

OPUMEHATh JIpOOM M TPOUEHTHI JUIsl pEIIeHUs NPUKIAJAHBIX 3a1ad U3
PA3JIMYHBIX OTPACIICU 3HAHUM U PEATbHOW )KU3HU,



NPUMEHSATH NMPUOIMKEHHBIE BBIUMCICHUS, TPABUJIA OKPYTJIECHUS, IPUKUIIKY H
OLICHKY pe3yJIbTaTa BBIYHCIICHU;

CBOOOJHO ONEPUPOBATh MOHATHEM: CTENEHb C LEJbIM I0Ka3aTeleM,
MCIIOJIb30BATh MOAXOIAILYI0 (POPMY 3aMKCH JEHCTBUTENBHBIX YUCEN TSl PEIICHUS
NPAKTUYECKUX 3a7a4 U NIPEACTABICHMS 1aHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHUEM: apU(PMETUUECKUI KOPEHb HaTypaJlbHOU
CTEIICHY;

CBOOOJTHO OINEPUPOBATH MOHSATHUEM: CTENIEHb C PALMOHAIBHBIM ITOKa3aTelIeM;

CBOOOIHO OMEpUPOBATh TOHATUSAMHU: JIOTapudM 4YHUCHTA, NECATUYHBIE U
HaTypaJIbHbIE JOrapU(PMBbL;

CBOOOJHO ONEPUPOBATh MOHATHUSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTaHT€HC
YUCJIOBOTO apryMEHTAa;

OIIEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCUHYC U apKTAHI€HC YUCIOBOIO
aprymeHra.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHSAMU: TOXJIECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCHJIBHBIE YPABHEHUS Y YPABHEHUSA-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jU4YHblE METOJAbl PEIICHHS palUOHAIBHBIX U APOOHO-
pAallMOHAIBHBIX YPaBHEHUH, IPUMEHATH METOJ HHTEPBAJIOB JUI PELICHHUS
HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUAMH: MHOTOYJIEH OT OJHOW NEPEeMEHHOM!,
MHOTOWIEH C UEeJIbIMH KO3(pPUIMEeHTaMU, KOPHM MHOIOWIEHa, MPUMEHAThH
JEJIEHUE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISl PELICHUS 3a/1a4;

CBOOO/IHO ONEpUPOBATh TOHATUSMHU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENCITUTENIb MaTpUIbl 2 X 2 W €ro TEOMETPUYECKHUN CMBICIH,
HCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUIs BBIYHACICHHS €r0 3HAYEHUS,
IIPUMEHATh ONPEACIIUTENIN Ul PELIEHUs CUCTEMBl JIMHEHWHBIX YpPaBHEHUHU,
MOJEIUPOBATh PEAIBHBIE CUTYallMU C MIOMOILIBIO CUCTEMBI JUHEHHBIX YPABHEHUH,
HCCIIEI0OBATh IIOCTPOEHHBIE MOJENM C IIOMOIIBI0 MAaTpUIl U OIPENEIIUTEIIEH,
MHTEPIPETUPOBATH MOJyYECHHBIN PE3YJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEHUCTBHA C KOPHSIMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKCHUM;

BBIIIOJIHATH PE0OPa30BaHUs YUCIOBBIX BBIPAXKEHUH, COIEPKAILINUX CTEIEHU C
pPalMOHAJIBHBIM IIOKA3aTeIIEM;

UCII0JIb30BaTh CBOICTBa norapupMoB TSt npeoOpa3zoBaHus
Jorapu(pMHUUECKUX BbIPAKEHUN;



CBOOOIHO OMEpUPOBATh MOHATHUSMU: HPpPALMOHAIBHBIC, MOKa3aTeNbHBIE U
norapuMUUYecKre YpaBHEHUS, HAXOAUTh UX PEUICHUS C MTOMOIIbIO PABHOCHIIbHBIX
NIEPEXO0B UM OCYIIECTBIISISI TPOBEPKY KOPHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKre (HOpMYJIbl il MpeoOpa3oBaHMUs
TPUTOHOMETPUUYECKHUX BBHIPAKCHHUI;

CBOOOIHO OMNEpUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HEOoOXOAuMble (OpPMYNbl Ui  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUMH;

MOJICNIMPOBaTh peajbHbIE CHUTyallMM Ha $S3bIKE anreOpbl, COCTABISATH
BBIDOKEHUS, YPAaBHEHMs, HEPABEHCTBA IO YCJIOBHUIO 3aJlayd, HCCIEA0BATh
MOCTPOCHHBIE MOJIEIU C MCIIOJIb30BAHUEM amapara aireOph.

DOyHKUMHU U TPAPUKH:

CcBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHMS, CIIOCOOBI 3a/1aHus (pyHKIHUH,
B3aMMHO OOpaTHble (YHKIIMM, KOMMO3UIMS (QYHKIUH, Trpaduk QyHKIHH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBanus rpa@uKoB QyHKIIHIM;

CBOOOHO OIEpPHPOBaTh MOHATUSAMHU: 00JACTh OMPEECICHUS W MHOKECTBO
3HaYeHUN QYHKINU, HYTH QYHKIIMHA, TPOMEXYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OINEpUPOBATh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIINH,
nepuoaudeckue (PyHKIIMHU, MPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBbI U
MUHUMYMBI (DYHKITMH, HauOoJibllleeé W HauUMEHbIee 3Ha4YeHHe (YHKINH Ha
MIPOMEKYTKE;

CBOOO/IHO OTNEpPHPOBATh MOHATUSAMU: CTETICHHAs (PYHKIHS C HATypaJIbHBIM U
IeJIbIM TIOKa3zaresieM, rpaduk CTeneHHOW (YHKIUU C HATypadbHBIM W IIEJBIM
nokasaresieM, rpauk KOpHS N-Od CTENeHU Kak (YyHKIUU OOpaTHOW CTETEHH C
HATYpaJbHBIM MOKa3aTeleM;

OTIEpUpPOBATh TOHITUSAMH: JIMHEHHAs, KBaJpaTU4YHas W IPOOHO-IMHEHHas
(YHKIIMH, BEITIOTHATH 3JIEMEHTAPHOE UCCIIEI0OBAHUE B IOCTPOCHHUE UX TPA(PHKOB,;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOKa3aTesbHAs U JorapupMuyeckas
(GYHKIMHM, UX CBOMCTBAa W TpadUKH, HUCIOJIb30BATh WX TpapuKd Uid PEIICHUs
YPaBHEHUU;

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: TPUTOHOMETPHUYECKAs OKPY>KHOCTb,
oTpeieNieHue TPUTOHOMETPUYECKHUX (YHKITUI YNCIIOBOTO apTyMEHTa,;

UCIIOB30BaTh Tpaduku GYHKIUNA JISI  UCCIECIOBAHHUS MPOLIECCOB U
3aBHCHMOCTEH IpU pelIeHuH 3a7ad U3 APYTUX y4eOHBIX MPEIMETOB U PeallbHOM
KU3HU, BRIPAXKATh (POPMyJIaMH 3aBUCHUMOCTH MEXKITY BETUIHMHAMU;

Havana MmaTeMaTH4eCKOro aHaJmu3a:

CBOOOJHO OMNEPUPOBATh MOHATUSIMH: apudmeTHueckass U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroIasi FreOMETpUYECKasi MPOrpeccusi, TMHEHHBINA U



HKCMIOHEHIIUATBHBIA POCT, (JOpMyJia CIOKHBIX MPOIIEHTOB, UMETh MPEACTABICHUE
0 KOHCTaHTE;

WCIIOJIB30BaTh IPOTPECCUM JUISl PELIEHUS PEANBbHBIX 3a1a4 IPUKIIATIHOIO
XapaKkTepa;

CBOOOJTHO OIEpPUPOBATH MOHATUSIMU: MOCIEA0BATENbHOCTh, CIIOCOOBI 3aJaHuUs
MOCJIEN0BATENBHOCTEN, MOHOTOHHBIE M OIPAHMYEHHBIE IOCIEAOBATEIBLHOCTH,
NOHUMATh OCHOBBI 3apOXICHUA MATEMAaTHYECKOTO aHalW3a KakK aHaiu3a
OECKOHEYHO MaJIBIX;

CBOOOIHO OMEPUPOBATh TMOHATHSIMH: HENpPEpPbIBHbIE (YHKIUH, TOYKH
paspbiBa rpaduka GyHKIIMH, aCUMIOTOTHI Tpaduka QyHKITUH;

cBOOO/IHO OIEepUpOBaTh MOHATHEM: (YHKIUS, HENpEepbIBHAs Ha OTpPE3KE,
MIPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUHI JJIs pELISHUS 3a/1a4;

CBOOOJHO OIEpPUPOBATH MOHATUSAMH: TEpBass M BTOpas IPOU3BOJIHBIC
(yHKUMHU, KacaTenbHas K rpaduky QyHKLINH;

BBIYKCIIATH [TPOU3BOJHBIE CYMMBI, IIPOU3BEACHUS, YACTHOTO MU KOMIIO3HIIMU
ABYX (YHKIIMI, 3HaTh IPOU3BOHBIE AJIEMEHTAPHBIX (DYHKLINHI;

UCIIOJIb30BaTh T€OMETPUUYECKUI M (DU3UUYECKUH CMBICI MNPOU3BOJHON IS
peleHuns 3aaad.

MHokecTBa U JIOTHKA:

CBOOOIHO  ONEpUpOBaTh  IMOHATHUSMHU: MHOXECTBO, OIEpald  Haj
MHOECTBAMH;

MCIIOJIBb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIlliapat sl OIMCAHUS PEATBHBIX
MIPOLIECCOB U SIBJICHUH, TP PEIICHUH 33]a4 U3 IPYTUX yYEOHBIX IPEIMETOB;

CBOOOJTHO OINEPUPOBATH TMOHATUSMH: OIPEACICHHE, TEOpeMa, ypaBHEHUE-
CJIEJICTBUE, CBOMCTBO MaTeMaTUYeCKOro o0ObEKTa, JOKa3aTeIbCTBO, PABHOCHIIbHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy oOyuenus B 11 kJjacce oOydarouuics TMOJMYYUT CIEAYIOIIHE
IpeIMETHbIE Pe3yJbTaThl MO OTACIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayajia MaTEMaTHUECKOTO aHaIn3ay:

Yuciia ¥ BEIYUCIICHHSA

CBOOOIHO ONEpUPOBaTh TMOHSATHUSMHU: HATypaJbHOE U LEJIO0€ YHUCIIO,
MHOXECTBA HAaTyPAJIbHBIX M LEJbIX YHUCEN, UCIOJb30BATh MPU3HAKH IEIUMOCTH
uensix yucen, HOJl m HOK HaTypanbHBIX 4nceln sl peleHns 3a1a4, TPUMEHSTh
anroput™m EBkinna;

CBOOOIHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOJYJIO, 3alUChIBAThH
HaTypaJIbHBIE YNCIIA B PA3JIMYHBIX TO3ULHOHHBIX CUCTEMAX CUMCIICHNUS;

CBOOOJHO OINEpUPOBaTh MOHATUSMU: KOMIUIEKCHOE YHCJIO M MHOXECTBO
KOMIUJIEKCHBIX YHCEJ, MPEJCTaBIsATh KOMIUIEKCHBIE 4YuCia B airedpandeckoi u



TPUTOHOMETPUUECKOM (hopMe, BBITIONHATH apu(METHUECKHE ONepalui ¢ HUMH U
U300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHNs 1 HEPABEHCTBA:

CBOOOJTHO OMEPUPOBATh MOHATUSIMHU: HppAIMOHAIIBHBIE, IMOKa3aTeJbHbIE U
gorapuMUUYECKHE€ HEPaBEHCTBA, HAXOJUTh MX pEIICEHUS C  TOMOUIBIO
PAaBHOCHWJIBHBIX IIEPEXOJIOB;

OCYHIECTBJIATh OTOOpP KOpPHEH NpH pElEHUH TPUTOHOMETPUYECKOIO
YPaBHEHUS;

CBOOOJTHO OINEpUPOBaTh TMOHSATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  (OPMYJIbl ISl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PAaBHOCWJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTH PEIICHHUS
CUCTEMBI M COBOKYIHOCTEH pallMOHAIbHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUH U HEPABEHCTB;

pemarb palroOHabHbIE, VUPPALMOHAJILHBIE, ITOKa3aTeIIbHbIE,
norapupMUYECKHEe U  TPUTOHOMETPUYECKHE YpaBHEHUST W  HEPABEHCTBA,
COZIeprKalllie MOYJIM U IIapaMeTpBhl;

IPUMEHATH TpaduuecKue METOIbI JUIsl PELICHUs] YPaBHEHUM U HEPaBEHCTB, a
TAK)K€ 3a/1a4 C apaMeTpaMu;

MOJICJIMPOBaTh pealibHble CUTyalldd Ha s3bIK€ aireOpbl, COCTaBIAThH
BBIPDQXKEHUSI, YPAaBHEHHUS, HEPABEHCTBA M HX CHCTEMBI MO YCJIOBUIO 3aJayu,
MCCJIEIOBaTh IOCTPOCHHBIE MOJIETM C HCIOJIb30BAHMEM afmapara aireopsl,
UHTEPIPETUPOBATH MOJTYYEHHBIN pe3ysbTarT.

DyHKIUH U rpapuKu:

CTpOUTH TpaduKU KOMIIO3UIIUKA (PYHKIMA C TOMOIIBI0 3JIEMEHTapHOTO
MCCJIEIOBAHMS U CBOMCTB KOMIO3UIUU ABYX (DYHKIIMIA;

CTPOMTb TIEOMETPUYECKHEe O00pa3bl YypaBHEHHMH U  HEpPaBEHCTB  Ha
KOOPJAHUHATHOM IUIOCKOCTH;

CBOOOJHO  OMEpPUPOBATH MOHATHSAMH: TpadUKd  TPUTOHOMETPUUECKUX
bynKmii;

OPUMEHSTh (QYHKIUU s MOJEIMPOBAHUS U UCCIECIOBAHMS pPeabHBIX
IIPOLIECCOB.

Hauana maTeMaTH4ecKOro aHajm3a:

UCIIOJIb30BaTh MPOU3BOAHYIO I UCCIIEI0BaHUS (PYHKIIMM HA MOHOTOHHOCTD
U DKCTPEMYMBI;

HAXOJUTh HAaUOOJIbIIIEE U HAMMEHbBIIIEe 3HAaUeHUs! (YHKIUU HETIPEPHIBHON Ha
OTpE3KE;



UCTIOJIF30BaTh IPOU3BOAHYIO Ui HAXOXICHUS HAWIY4IIero pEIIeHUS B
NPUKIAJHBIX, B TOM YHCJE€ COLMAIbHO-DKOHOMHYECKHX, 3ajJadax, JyIsd
OTIpeJIeIeHUs] CKOPOCTH M YCKOpPEHHs THpoliecca, 3aJaHHOro (opMyJaon WIn
rpaguKoM;

CBOOOJHO ONEpUPOBATh MOHATHSAMHU: TEpBoOOpasHas, OnpenenEéHHbIHI
MHTErpajl, HAXOOUTh MEpBOOOpa3HbIE 3JIEMEHTApHBIX (YHKIMA U BBIYUCIATH
uHTerpan no gpopmyne Herotona-JleiiOnuna;

HAXOJIUTh IUIOMIA/IU TUIOCKMX (QUTYP U OOBEMBI TEJT C TIOMOIILI0 MHTETPAa;

UMEThb TPEACTaBICHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU HA TpUMEpe
cocTaBieHus JuQepeHINaTbHbIX YPaBHEHHIA;

pelaTh NPUKIAJHBIC 3a/la4d, B TOM YHCIE COIHMAIBbHO-IYKOHOMHYECKOTO |
(Gu3UIecKoro Xapakrepa, CpeACTBAMU MaTEMAaTHYECKOTO aHAITN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
n/n NPOrpaMMbl Bcero Konrporbusie | Mpaxririeckue o0pa3oBaTe/IbHbIE
padoThbI padoThbI pecypest
MHO0KeCTBO AEUCTBUTEIBHBIX YUCEIL.
1 MHorounensl. PaninonaibHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUI
5 Oynkiun u rpadpuku. CreneHnas QyHKIUS ¢ 12 1
LEJIBIM TOKa3aTelleM
3 ApudmeTnieckuiit KOpeHb N-0ii CTETeHH. 15 1
HppanuoHanpHble ypaBHEHUS
4 [Toka3zarenbHas GyHkius. [lokazaTenbHble 10 1
yYpaBHEHMUSI
5 Jlorapudmuueckas QyHKIIHUS. 18 1
Jlorapudgmuueckue ypaBHEHUS
5 TpuronomeTpuyecKre BEIPAKEHUS U 99 1
ypaBHEHHUSI
[locnenoBarenbHOCTH U IPOTPECCUH 10
Henpepeisabie Gynkmun. [ponsBognas 20
9 [ToBTOpEeHmE, 0000IMIEHNE, CHCTEMATH3AIIUS 3
3HaHUI
10 [IpomexyTouHas aTrecTanus 2 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

Kosun4yecTBo yacoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
n/n NPOrpamMMblI Bcero Kontpoaeueie | Mpakririeckue oOpa3oBaTe/IbHbIC
padoThI padoThI pecypest
1 I/IccneL[OBaHer (GyHKLNH ¢ TOMOILBIO 99 1
TPOU3BOIHON
2 [TepBooOpa3Hast U UHTETpaI 12 1
3 I'paduku TpuroHOMETpUYECKUX (QYHKIIHH. 1 1
Tpuronomerpuveckre HepaBEHCTBA
4 WppanmonanbHble, OKa3aTeIbHbBIE U o4 1
Jorapu(pmMuUecKiue HepaBeHCTBA
KommuiekcHbie uncna 10 1
HatypanbHble 1 1ienbie uncia 10
CucTeMbl palliOHANIbHBIX, UPPALIMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX 12 1
YpaBHEHUU
8 3aa4yy ¢ mapameTpamu 16 1
9 HOBTOE)@HI/Ie, 000011IeHHE, CHCTEMATU3 Al 14
3HaHUH
10 [IpomexyTouHas aTrecTanus 2 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Konu4yecTBo yacos DJIEKTPOHHBIE
Ne Mara nudposbie
n/n Tema ypora Bcero Kontpoaubie | Ipaktirieckue H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsI padoThbI pecypest
1 MHO)€ecTBO, Onepay HaJ MHOKECTBaMHU 1
1 ux cBoiictBa. [ToBTOpeHue.
2 Huarpammsl Diinepa-Benna. [loBTopenue. 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO 1
anmapara Juis pemenus 3agad. [lopropenue.
Panmonannabie unciia. OOBIKHOBEHHBIC U
4 JECSITUUHBIE TPOOU, TPOLIEHTHI, 1
OecKOHEUYHbIE TepUoInYecKre qpodu
Panmonannabie unciia. OOBIKHOBEHHBIE U
5 JECSITHYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEUYHBIC MIEPUOTNICCKIE TpOoOH
5 [Ipumenenue npoOeit U NPOLIEHTOB IS 1
pelieHus: NpUKIaaHbIX 3a1a4
7 [Tpumenenue npoOeit v MPOIICHTOB JIJIs 1
pelieHust NpUKIaAHbIX 3a7a4
3 JleficTBUTENIbHBIEC YHCa. PalnoHaabHbIE U 1
HppalMOHAIIbHBIE YHCIIa
Apubdmerndeckue oneparuu ¢
9 JIEeUCTBUTEIBHBIMU YHCcIaMu. BXxogHom 1
KOHTPOJIb.
10 Mopynb 1elCTBUTEIBHOTO YUCHA U €r0 1




CBOMICTBa

11

[TpubnnxEHHbBIE BHIYUCIICHUS, IPABUIIA
OKpYTJICHUS, IPUKHJIKA U OLIEHKA
pe3yJibTaTa BbIYUCICHUN

12

OCHOBHEBIE MCTOABI pCHICHUA LCIIBIX U
IpoOHO-pallMOHATBHBIX YPABHEHUH U
HEPABEHCTB

13

OcCHOBHBIE METOBI PEIICHUS LETBIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcCHOBHBIE METOBI PEIICHUS IEJTBIX U
JIpOOHO-pallMOHAIBHBIX YpPaBHEHUHN U
HEpaBEHCTB

15

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJIEHA HA MHOTOWJIEH C
octaTtkoM. Teopema besy

16

MHorouieHsl ¢ HeJbIMUA K03 PUIIUEeHTaMHU.
Teopema Buera

17

Pemenue cucrem JIMHENHBIX YPaBHEHUI

18

Pemenne cucreM IMHENHBIX ypaBHEHUN

19

Marpuiia CUCTEMBI TMHEWHBIX YPABHEHUH.
Onpenenurens MaTpuLbl 2X2, €ro
T€OMETPUYECKHUM CMBICIT M CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

20

Onpenenurens MaTPHIIBI 2X2, €ro
Tr€OMETPUYECKHUM CMBICIT M CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

21

[Ipumenenue onpeaenuTes A peuIeHUs




CHUCTEMbI JIMHEUHBIX YpaBHECHU

22

Pemrenne npuknaaHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

23

Pemrenue npukiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

24

KonTponbHas pabdora: "PanmonanbHbie
ypaBHEHHUsI U HepaBeHCTBA. CHCTEMBI
JIMHEHHBIX YpaBHEHUM"

25

OyHKIHSI, CIOCOOBI 3aaHUs (YHKITHH.
Bsaumno o6partubie pynkiun. Kommosunus

GbyHKIHN

26

I'paduk Qyakuu. InemeHTapHBIC
npeoOpa3oBanus rpaduKoB GyHKIUH

27

OO6nacTh orpeeseHUs] © MHOXKECTBO
3Ha4eHu# pyHkuuu. Hynu pyHknmm.
[TpomexyTKH 3HaK MTOCTOSTHCTBA

28

YéETHble 1 HEUETHBIE (DYHKIUH.
[Tepuoanueckue pynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PYHKIIMH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOosbiee n HanMeHbIlee 3HaYECHNUE
(GYHKIIUN Ha IPOMEKYTKE

30

Jluneiinas, KBagpaTH4Has U IpOOHO-
nuHeHas QyHKIUN

31

DneMeHTapHOE UCCIIE0BAHUE U
MOCTpOeHHE TpaUKOB ATUX (QYHKIUN

32

DneMeHTapHOe UCCIIe0BaHUE U
MOCTpOEHHE TPAPUKOB ATUX (PYHKUIUI




Crermens ¢ O CJIBIM ITOKA3aTCIIEM. bunowm

33
HeroTtoHa

34 CreneHsn ¢ 1IeJIbIM IToOKa3aTeiieM. buaom
HeroToHa
CrenenHast QyHKIUS C HATYPAITLHBIM U

35 LeNIbIM Toka3zateneM. E€ cBoiicTBa u
rpaduk

36 KonTponbnas pabora: "Crenennas
¢bynkus. E€ croiictBa u rpaduk”

37 ApudmeTrueckuii KopeHb HaTypalbHOI
CTEIEHU U €ro CBOMCTBA

38 Apudmernaeckuii KOpeHb HATYPAITbHOM
CTETIeHU U €0 CBOWCTBA

39 [TpeoOpa3oBaHus YHCIOBBIX BRIPAKECHUH,
COZIepIKAIINX CTETIEHH U KOPHU

40 [TpeoOpa3oBaHus YHCIOBBIX BRIPAKECHUH,
COJIEp>KaIINX CTEICeHH U KOPHU

41 [Ipeobpa3oBaHUs UNCIOBBIX BRIPAXKECHUH,
COZIepPIKAINX CTETICHH U KOPHU
WppaunonansHble ypaBHeHHUs. OCHOBHbIE

42 METOBI PEIICHUS HPPAITOHATBHBIX
YpaBHEHHI
WppaunonansHble ypaBHeHUs1. OCHOBHBIE

43 METO/]Ibl PELIECHUS UPPALMOHAIBHBIX
YpaBHEHHI
WppauunonansHsle ypaBHeHNs1. OCHOBHBIE

44 METO/Ibl pELIEHMSI UPPALIMOHATIBHBIX

YPaBHEHUU




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

45
UppalMOHANIBHBIX YpaBHEHUI

46 PaBHOCUIIbHBIE IEPEXO/IBI B PELLICHUU
UpPpalMOHATIbHBIX YpaBHEHUI

47 PaBHOCHIIbHBIE IEPEXO/IBI B PELLIEHUN
UppalMOHATIBHBIX YpaBHEHUI

48 PaBHOCUIIbHBIE IEPEXO0/IBI B PEILICHUN
UppalMOHANIBHBIX YPaBHEHUI
CoiicTBa 1 Tpad UK KOpHS N-01 CTENEHH

49 Kak (pyHKIMH 00paTHOI CTETIEHH C
HaTypaJIbHBIM MOKa3aTelleM
CgoiicTBa 1 rpaduiKk KOpHsI N-0M CTENEHN

50 KakK (yHKIIMH OOpaTHOM CTEICHHU C
HaTypaJIbHBIM [T0Ka3aTeNeM
KonTtponbHas pabora: "CBoiicTBa u rpaduk

51 KOpHs n-o# crenenu. UppanronanbHbie
ypaBHEHHA"

59 CreneHsb ¢ palluOHaJIbHBIM ITOKA3aTeNeM U
€€ CBOMCTBA

53 CreneHsb ¢ palluOHaJIbHBIM ITOKa3aTeNeM U
e€ CBOICTBA

54 Crenens ¢ palluOHaJIbHBIM IIOKA3aTENEM U
€€ CBOICTBA

55 IToka3zarenbHast GyHKLUSA, €€ CBOWCTBA U
rpapuk

56 Hcnonb3oBanue rpaduka GyHKIUHU JIs
pelIeHNs] ypaBHEHU

57 Hcnons3oBanue rpaduka GyHKIUA I




pelIeHNs] ypaBHEHUI

IlokazarennHBIC YpaBHCHUA. OcHoBHEBIE

58 METO/IbI pEIICHUS MMOKA3aTEIhHBIX 1
YpaBHEHUU
oKazaTreJbHble ypaBHEeHUs1. OCHOBHBIE
IT O
59 METO/bI PEIICHHS TTOKA3aTEeIbHBIX 1
YpaBHEHHI
OKazareJbHble ypaBHEeHUs1. OCHOBHBIC
I1 O
60 METO/IbI PELIEHUS IT0KA3aTENbHBIX 1
YpaBHEHHI
61 KonTponbhas pabora: "IlokazatenbHas 1
¢ynkuus. [lokazaTenbHble ypaBHEHUS"
62 Jlorapudwm yucma. CroiicTBa jorapupma 1
63 Jlorapudm uncna. Coiictsa norapugpma 1
64 Jlorapudm uncna. CpoiictBa gorapugma 1
65 JlecsiTUuHBIE ¥ HATypajIbHbIC JOTapu(MbI 1
€CSITUYHBIE U HATypaJIbHBIE JIOTapu(MBI
66 y 1
67 IIpeoOpa3oBaHue BIpakeHUI, COAEPIKAIINX 1
sorapupmMsl
68 [TpeoOpazoBaHne BIpakeHUH, COACPIKAIIIX 1
norapuMel
69 [IpeoOpa3oBaHue BhIpakeHUI, COAEPIKAIINX 1
sorapupmsl
0 Jlorapudmuueckas QpyHKIMs, e€ cBOiCTBa U 1
rpaduk
71 Jlorapudpmuueckas QyHKIM, €€ CBOHCTBA U 1

rpaduk




Hcnonb3oBanue rpapuka GyHKIUHT 115

72
pelieHus ypaBHEHU N

73 Hcnons3oBanne rpaduka GyHKIUN 11
pelIeHusl ypaBHECHUN
Jlorapudpmuueckue ypaBHeHuss. OCHOBHBIE

74 METOABI pelIeHus JIorapu(HPMUIECKUX
YpaBHEHUI
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI pelIeHHUs JorapuPpMUIECKUx
YpaBHEHHI
Jlorapudmuueckue ypaBaenusi. OCHOBHbIE

76 METO/Ibl pelIeHus JorapuPpMUIecKux
YpaBHEHUI

77 PaBHOCUIIbHBIE IEPEXO/IBI B PEILICHUU
Jorapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIbHBIE TIEPEXO0/IBI B PEIIEHUU
Jorapu(PMUYECKUX ypaBHEHUM

79 KonTponbras padora: "Jlorapupmudeckas
¢dbynkus. Jlorapudgmudeckre ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT€HC 1 KOTaHT€HC
YHCIIOBOTO apryMeHTa

82 ApKcUHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC ¥ apKTaHT€HC
YHCIIOBOTO apryMeHTa

UTOHOMETpPUYECKasi OKPYKHOCTh
84 Tpuronome ecKas o OCTb,




onpeeIeHUE TPUTOHOMETPUUECKHUX
(GyHKIMI YKCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

85 onpeJieJIeHue TPUTOHOMETPUUECKHUX 1
(bYHKIHMIA YHMCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUECKUE (HOPMYITBI 1

87 OcHOBHBIE TPUTOHOMETPHYECKHE (HOPMYIIBI 1

88 OcHOBHBIE TPUTOHOMETPHYECKHE (HOPMYIIBI 1

89 OCHOBHBIEC TPUTOHOMETPHUECKUE (HOPMYITBI 1

9% [IpeoOpa3oBaHue TPUTOHOMETPUIECKUX 1
BBIPAKEHU I

o1 [TpeoOpa3oBaHue TPUTOHOMETPHYECKUX 1
BBIPKCHUI

92 [IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpayKCHUI

03 ITpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKEHUN

94 Pemenune TpuroHOMeTpUUECKNX YPAaBHEHUIN 1

95 Pemenne TpUroHOMETPUYECKUX YPABHEHUN 1

96 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUI 1

97 Pemenne TpuroHOMETPUYECKUX YPABHEHUN 1

98 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUI 1

99 Pemenne TpuroHOMeTpHUYECKUX ypaBHEHHN 1

100 Pemenue TpuroHoMeTpUUECKUX YpaBHEHUI 1
KonTponbhas padora:

101 "TpUroHOMeTpHUYECKIE BHIPAKECHHS U 1

TPUTOHOMETPUYECKHE ypaBHEHUA"




HOCJ’IGILOB&TCJ’IBHOCTI/I, CII0COOBI 3aJaHusd

102 ocJjieqoBareapbHocTell. MeTox
MaTeMaTUYECKON UHAYKIUU
MOHOTOHHBIE U OTPAHUYECHHBIE

103 mocJenoBaTeabHOCTH. VicTopust aHanmn3a
OECKOHEYHO MaJIbIX

104 Apudmernuaeckas mporpeccust

105 I'eomeTpuueckas nporpeccust

106 beckoneuyno yObIBaroias reoMeTpuuecKas
rporpeccust

107 Cymma 6ecKOHEYHO YOBIBAOIIEH
reOMEeTPUUYECKOI Mporpeccuu

108 JIMHENHBIN ¥ SKCIOHEHIMAIIBHBINA POCT.
Hucno e. DopmMyra CIIOKHBIX POLEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIMATIBHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX IPOLUEHTOB

110 Hcnonb30BaHue MPOrpeccuu Il peleHus
peanbHBIX 3a/1a4 MPUKJIAJHOTO XapaKkTepa

11 Kontponbnas padora:
"[TocnenoBarenbHOCTH U Iporpeccun”

112 HenpepriBHble QyHKIIMM U UX CBOMCTBA

113 Touka pa3psiBa. ACUMIITOTHI IpaUKOB
byHKINN

114 CaoiicTBa (hyHKLMI HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa (hyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

116 Metoa UHTEPBAJIOB JIJIS PEIICHUS




HEPABCHCTB

MGTOI[ HUHTCPBAJIOB IJId pCUHICHU A

117
HEpPaBEHCTB

118 MeToa HHTEPBAJIOB JUIsI PEIICHUS
HEpaBEHCTB

119 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

120 [IpuMeHeHue CBOICTB HEMPEPBIBHBIX
(GyHKUMN 1715 pelieHus 3a1a4

121 [TepBas 1 BTOpasi MpOU3BOIHBIE (PYHKITIH

122 Ornpenenenue, reoMeTPUIECKUN CMBICIT
MPOU3BOTHOM

123 Omnpenenenue, PU3NUECKUN CMBICIT
MPOU3BOJHOMN

124 VYpaBHeHHE KacaTelbHOH K rpaduKy
byHKIMN

125 VYpaBHeHHe KacaTelnbHOH K rpaduky
byHKIMN

126 [Tpon3BoaHBIC STIEMEHTAPHBIX (YHKIIHIA

127 ITpon3BoHbIE 3TIEMEHTAPHBIX (YHKIIUN

128 [Tpou3BoHAs CyMMBI, TPOU3BEACHUS,
YaCTHOT'O ¥ KOMITO3UIIMU (QYHKIUN

129 ITpon3BoHasi CyMMBI, IPOU3BEACHNUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIAH

130 ITpou3BoHasi CyMMBI, IPOU3BEACHNUS,
9aCTHOTO ¥ KOMITO3UIIMH (DyHKIIAH

HTPOJIbHAs Ta: W3BOJIHAS
131 KontponsHas pabota: "[IponsBoguas”




IToBTOpenue, 06001IeHIE, CUCTEMATH3AIHS

132 - 1
3HaHuii: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AITUS 1
3HaHui: "Oynkun"
134 IIpomexyTouHas arTecTanus
135 [IpomexxyTodHas arTecTarus
136 HOBTOP@HI/IG, 00001IeHNEe, CHCTeMAaTU3 AU 1
3HaHUN
OBILIEE KOJIMYECTBO YHACOB I10 136 10

I[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

KoHTpoJsbHbIe

Bcero
padoThI

IMpakTuyeckne
padoThI

Jlara
U3yYeHust

DJIeKTPOHHbIE
ungposbie
oOpa3zoBarte/ibHbIE

pecypcnl

[TpumeHeHne mpou3BOTHON K
UCCIIeIOBaHUIO (DYHKIIHI Ha

MOHOTOHHOCTBb U OKCTPEMYMBI.

[ToBTOpEeHUME

[TpumeHeHne mporu3BOTHON K
UCCIIeIOBaHUIO (DYHKIIHI Ha

MOHOTOHHOCTBb U OKCTPEMYMBI.

IToBTOpEeHUE

IIpuMeHeHne Mpou3BOIHON K
HCCIIeI0BaHMIO (DYHKIIMI Ha

MOHOTOHHOCTB U 3KCTPEMYMBI.

[ToBTOpEHME.

[IpuMeHeHne npou3BOIHON K
MCCIIeI0BaHMIO (QDYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

IIpuMeHeHne Npon3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI Ha
MOHOTOHHOCTB U OKCTPEMYMBI

[IpuMeHeHne NpOn3BOIHON K
MCCIIeI0BaHMIO (DYHKIIHI HA
MOHOTOHHOCTB U 3KCTPEMYMBI

Haxoxnenue HanOOoJIbIIETO U




HaVMEHBIIIETO 3HAYCHUS HENIPEPBIBHON
byHKIIMK HA OTpe3ke. BXoaHOM KOHTPOJIb

Haxoxnenne HanOoJIbIIIETO U
HaVMEHBIIIETO 3HAYEHUs] HEIIPEPBIBHOM
(GYHKITUH Ha OTPE3Ke

Haxoxnenue HanOoJIBIIETO U
HAUMEHBIIIETO 3HAYCHU ST HETTPEPHIBHOM
(GyHKINU HA OTpe3Ke

10

HaxoxneHue HanOoJIbIIErO U
HAUMEHBIIIET0 3HAYCHHUSI HEITPEPHIBHOM
(GyHKIMHU Ha OTpe3Ke

11

Haxoxxnenne HanOoJIbIIETO U
HAaMMEHBIIIETO 3HAYEHU S HEPEPHIBHOM
(GyHKIIMHM Ha OTpEe3Ke

12

Haxoxxnenne HanOoIbIIETO 1
HaVMMEHBIIIETO 3HAYEHUSI HENPEPHIBHOM
(GYHKIIMHM Ha OTpe3Ke

13

[IprMeHeHne npou3BOAHON IS
HAaXO0’KJICHUs HAWIYYILErO PEIICHMS B
MIPUKIIAJHBIX 3a/1a4ax

14

[Ipumenenue npou3BOAHOM ISt
HaXO0XJIEHUs HAUJIy4Ilero pEeLIeHHs B
MPUKJIAAHBIX 3a7a4ax

15

[Ipumenenue npou3BOAHON ISt
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3aaHHOT0 (GOPMYIION WITH
rpadukom

16

[IpumeHneHnue mpou3BOAHOM ISt




OTIPENIEIICHUs] CKOPOCTH U YCKOPCHUS
nporiecca, 3aJ1aHHOT0 POPMYIIOH HITH
rpaduxom

17 Kommo3zwurust ¢pyHKImit

18 Komnosunus GyHkmmi

19 Kommo3zwurust ¢pyHKImit

20 I'eomerpuueckue o0pa3pl ypaBHEHHI HA
KOOPJMHATHOM MIIOCKOCTH

1 ['eomeTpuyeckue o0pa3bl ypaBHEHUH Ha
KOOPJMHATHOM MIIOCKOCTH

99 KonTtponpHas padora: "HccnenoBanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOWCTBO
IepBOOOPA3HBIX

24 [TepBoOOpa3HbIE AIIEMEHTAPHBIX (PYHKITHIA.
[IpaBumna HaxOXIEHHS TEPBOOOPA3HBIX

o5 [TepBoOOpa3HbIE AIIEMEHTAPHBIX (PYHKITHIA.
[TpaBuna HaX0XkI€HUS IEPBOOOPA3HBIX

26 Huterpai. I'eomeTprueckuii CMbICI
WHTErpaia

27 Brruucnenue onpenenéHHOro HHTerpaia
o popmyne Herotona-JleliOuuma

o8 Brruucnienue onpenenéHHOro nHTErpaia
no popmyne Herotona-Jleltonua

29 [TpuMeHeHne HHTETpasa IS HaX OKJICHUS
IomIaied TIoCKuxX Quryp

30 [IpumeneHne nHTETpana 11 HaX 03K ICHUS

00BEMOB reOMETPUYECKHUX TeI




[Tpumeps! perennit qudQepeHnnambHbIX

31 .
yYpaBHEHUI

32 [Tpumepsl pemenuit muddepeHnrmaTbHbBIX
YpaBHEHUU
MareMaTHuecKoe MOIETTUPOBaHNE

33 PEATBHBIX MTPOLIECCOB C TIOMOIILIO
nuddepeHIMATBHBIX YPaBHEHUI

34 KonTpomnpHas padora: "Tleppoobpasnas u
uHTerpan”

35 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINHU, UX
CBOWCTBA U TpapUKH

37 Tpuronomerpuueckue GyHKIINU, UX
CBOICcTBa U rpaduKu

38 TpuronomeTrpuueckue QyHKIINU, UX
CBOWCTBA U TpapUKH

39 Tpuronomerpudeckue GyHKIHH, UX
CBOWCTBA U TpapuKu
OT100p KOpHEH TPUTOHOMETPUUECKUX

40 YpaBHEHMH C IOMOIIbIO
TPUTOHOMETPHUYECKOU OKPY>KHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKUX

41 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPHUYECKOU OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKUX

42 YpaBHEHUH C TTIOMOIIBIO

TPUTOHOMETPUUECKOHN OKPY>KHOCTH




OT60p KOpHEH TPUTOHOMETPUICCKUX

43 YpaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

44 Pemenuie TpuroHOMeTpHUUECKUX
HEpaBEHCTB

45 Pemenne TpuroHOMETPpUIECKUX
HEPaBEHCTB

46 Pemienune TpuroHOMETPUICCKUX
HEPaBEHCTB

47 Pemenune TpuroHoMeTpuYECKUX
HEpaBEHCTB
KonTtponbnas padota: "I'paduxu

48 TPUTOHOMETPHUECKUX (PYHKITHUI.
TpuronomeTrpruyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/TbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/TbI PEIICHUS
MOKa3aTeTbHBIX HEPABEHCTB

51 OCHOBHBIE METO/TbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/TbI PEIICHHS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHUS
norapu(pMHUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IBI PEIICHUS
norapu(MHUIECKIX HEPABCHCTB

55 OCHOBHBIE METO/IbI PEIICHHUS

Jgorapu(pMUUECKUX HEPABEHCTB




OCHOBHBIE MCTOABI pCHICHUA

50 JOrapu(pMHUUECKUX HEPABEHCTB
57 OCHOBHBIE METO/IbI pEILICHUS
UppalMOHATIHHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pEIICHUS
UppalMOHATIBbHBIX HEPABEHCTB
59 OCHOBHBIEC METO/IbI PEIICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UppaIMOHATIHLHBIX HEPABEHCTB
61 I'paduueckue MeTo bl perieHus
UppaLMOHATIBHBIX YPaBHEHUN
62 I'paduueckue MeTOIbI pereHus
UppaLMOHATIBHBIX YpaBHEHUN
63 I'paduaeckue MeTobI penieHus
NOKa3aTeIbHbIX YpaBHEHUN
64 I'paduueckue MeTO1bI perieHus
NOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTOIbI perieHus
norapu(MHUUECKUX YpaBHEHUN
66 I'paduueckue MeTobI perieHus
JorapupMHUECKUX HEPABEHCTB
57 ['padrueckre METOIbI peIIeHIs
JorapupMHUECKUX HEPABEHCTB
I'padmueckue MeTO bl perIeHHs
68 MOKa3aTeIbHBIX U JIOTAPUPMHUECKUX
YPaBHEHU
69 I'padmueckue MeTOIbI perieHHs




NOKa3aTeIbHBIX U JIOTapUPMHUUECKUX
YpaBHEHU

70

['padmyeckue MeTO bl pelIeHus
MOKAa3aTeIbHBIX U JIOTApUPMUIECKIX
HEPABEHCTB

71

I'paduueckue MeToabl perieHus
MOKa3aTeIbHBIX U JIOTApUPMHUECKUX
HEPaBEHCTB

72

KonTtponsHas pabota: "UppanuoHaibHbIe,
NoKa3aTelbHbIE U JIorapu(pMHUuecKre
HepaBeHCTBA"

73

KommuiekcHeie uncna. Anredpandeckas u
TPUTOHOMETpUYEcKask pOpMBbI 3aIHCH
KOMIUIEKCHOTO YHCIIa

74

KommutekcHeie uncna. Anredpandeckas u
TPUTOHOMETpHUYEcKasi pOpMBbI 3aIHCH
KOMILICKCHOTO YHCIa

75

Apudmernueckue onepaunuu ¢
KOMILJICKCHBIMHU YUCIIAMU

76

Apudmernueckue onepaunuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77

N300pakeHne KOMIUIEKCHBIX YHCEeT Ha
KOOPJMHATHOH TIIOCKOCTH

78

N300pakeHne KOMIUIEKCHBIX YHCEI Ha
KOOPJAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. Kopau n-oli crenenun
13 KOMIUIEKCHOTO YHMCJIa

80

®opmyna Myaspa. KopHu n-oii crenenu




N3 KOMIIJIECKCHOI'O 4ucCiia

HpI/IMeHCHI/IC KOMIIJICKCHBIX YU CECJI OJIA

81 penieHus GU3NIECKUX U TeOMETPHUIECKUX
3a1a4

82 KonTtponsHas padota: "KomruiekcHsie
yycna"

83 HatypanbHble u 1iensie uncna

84 HarypanbHble u Lienble uncna

85 [IpumMeHeHwe NPU3HAKOB IETUMOCTH
EJBIX YUCell

86 [IpumMeHeHre NPU3HAKOB IETUMOCTH
LEJBIX YUCell

87 [TpuMmeHeHre NPU3HAKOB IETUMOCTH
nensix yucesn: HOJl u HOK

88 [IpuMeHeHwe MPU3HAKOB IETUMOCTH
nensix yucen: HOJl u HOK

89 [TpumeHeHne NPU3HAKOB IETUMOCTH
IEJTBIX YMCEI: OCTATKH 110 MOJIYITIO

9 [IpumMeHeHwe MPU3HAKOB IETUMOCTH
LEJIBIX YUCEII: OCTATKH 110 MOJYJIIO
[IpumeHeHne NpU3HAKOB JETUMOCTH

91 LEJBIX YKcen: anroput™ EBknuna st
pelLIeHHs 3a1a4 B IIeIbIX YUCIIaxX

92 KonTtponbHas pabota: "Teopus nemabix
yucen"
Cucrema 1 COBOKYITHOCTb YPaBHEHUH.

93 PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-

CJICACTBHUA




CucreMa ¥ COBOKYITHOCTh YpaBHEHUIM.
94 PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
CIIEZICTBUS

OCHOBHBIE MCTOABI pCHICHUS CUCTEM U

95
COBOKYITHOCTCH pallMOHAJIbHBIX YPAaBHCHHUU

OCHOBHBIE METO/IBI PEIICHUS CUCTEM U
96 COBOKYITHOCTEW HPpalliOHATIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
97 COBOKYITHOCTEM MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM H
98 COBOKYITHOCTEH IMOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIC METO/IbI PEIICHUS CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUI

OCHOBHBIEC METO/IbI PEIICHHS CUCTEM U
100 COBOKYITHOCTEH JIOTapU(PMHUECKUX
YPaBHEHUMU

[IpumeHeHne cucTeM K pelIeHuIo
MaTeMaTHYECKUX 3a7ad 1 3a/1a4 13

101 pa3IUYHbIX 00acTel HayKu U peanbHON
KHU3HHU, UHTEPIPETALUs OTYIeHHBIX
Pe3yNIbTaTOB

HpI/IMeHCHI/Ie CUCTCM K PCUICHUIO
102 MAaTEMAaTHYCCKUX 3aJJa4 U 3aJ1a4 U3

pa3IMYHBIX 00JIaCTe HAYKU U peabHON




YKU3HU, UHTEPIIPETAIHS TIOTYICHHBIX
pe3yJIbTaToB

[IprmMeHeHne HepaBEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

103 pa3IMYHBIX 00JIACTeH HAyKH U pealbHOMI
KHU3HH, HHTEPIPETALNS TTOTYIEHHBIX
pe3yIbTaToB
KonTponbhas pabota: "CucreMbl

104 paloHaIbHBIX, HPPALIMOHAIBHBIX
NOKa3aTeIbHBIX U JOrapu(HhMUUECKIX
ypaBHeHHUI"

105 PanmonansHble ypaBHEHUS C MapaMeTpaMu

106 PanmonansHbIC HEpABEHCTBA €
napameTpamu

107 PannonanbHbIe CUCTEMBI C TapaMeTpaMu

108 HppanunonaibHble ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

109 HppanunoHaabHble CUCTEMBI C
napaMeTpamu

110 [Toka3zarenbHbIC ypaBHEHNUs, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMH

112 Jlorapugmuueckue ypaBHEeHuS,
HEpaBEHCTBA C TTapaMeTpaMu

113 Jlorapudmudeckue cucTeMbI ¢
napameTpamu

114 TpuronomeTrpruyeckue ypaBHEHUs C

napaMmeTpamu




115 TpuroHomeTpudeckre HEpaBEHCTBA C
napaMmeTpamu

TpuronomeTpuyecKre CUCTEMBI C
napameTpamu

116

IToctpoenue u uccnenoBanue
117 MaTeEMaTHUYECKUX MOJIETIEHN peaabHbIX
CUTyalUi C IOMOUIBIO YPABHEHUH C

napameTpamu

IToctpoenue u uccnenoBanue
MaTEMAaTUYCCKUX MOIIGJIGI;'I PCAIBbHBIX
CUTYaIMH C TOMOIIBIO CUCTEM ypaBHEHUI
C mapameTpaMu

118

IToctpoenue u uccnenoBanue
MaTEMATUYCCKUX MO}IGJ’IGI\/'I PCAIBHBIX
CUTYaIUi C TOMOIIBIO CUCTEM ypaBHEHUI
C mapameTpaMu

119

120 KonTtponpHas padoTta: "3amaum ¢
napamerpamu”

[ToBTOpenue, 0600IIEeHNE,

121
cUCTeMaTH3alus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IIEeHNE,

cucTemMarusanus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IICHNE,
123 cUCTeMaTH3alys 3HaHui: "Y paBHEHUS.
Cucremsl ypaBHeHHN"

124 [ToBTOpenue, 0600IICHNE,

cucremarusanus 3Hanui: "HepaBeHncTsa"

125 [ToBTOpeHME, 0000IICHNE,




cucrtemaTusanus 3HaHuii: "HepaBeHncrpa"

126 [ToBTOpeHue, 06001IEeHNE, 1
cucrtemaTusanus 3HaHuii: "HepaBeHncrpa"
[ToBTOpenue, 0600ICHNE,

127 cucreMaru3aius 3Hanui: "[IpousBoaHas u 1
€€ nmpuMeHeHue"

[ToBTOpenue, 0600IICHNE,
CHUCTeMaTu3alus 3HAaHU: OU3BOJHASA U

128 "TI 1
eé nmpuMeHeHue"
[ToBTOpenue, 0600ICHNE,

129 cucremarusanus 3Hanui: "[IponsBoanas u 1
eé nmpuMeHeHue"
[ToBTOpeHME, 006001IEHNE,

130 cucTemarusanus 3HaHui: "MHTerpain u ero 1
npuMeHexnue"

131 [ToBTOpenwue, 0600IIEeHNE, 1
cucreMartu3anus 3HaHui: "Oynkuun"

132 [ToBTOpenue, 0600ICHNE, 1
cucreMaruzanus 3Hanuit: "Oynkmun"

133 [ToBTOpenue, 060061IEeHNE, 1
cucreMartuzanus 3Hanuit: "Oyakmn"

134 [IpomexyTouHas aTrecTanus

135 [TpomexyTouHas aTTecTaus

136 [ToBTOpeHue, 0600IICHHE, 1
CHCTEMAaTH3alMs 3HAHUH

OBLIEE KOJIMYECTBO YACOB IIO 136 10

[TPOIT'PAMME
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