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HOACHUTEJBHASA 3AIIMCKA

Y4eOnpiii Kypc «AnreOpa W Hadajga MaTeMaTUYECKOTO aHAIA3a» SIBISETCS
OTHMM W3 Hambojee 3HAYMMBIX B MPOTpaMMe CpPEAHETo OoOIero obpa3oBaHMS,
MIOCKOJIbKY, C OJTHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAIbHYIO 0a3zy st
U3YYEHHUS] BCEX €CTECTBEHHO-HAy4YHBIX KYpPCOB, a C JPYroil CTOPOHBI, (POPMHUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIJIEHUE 00yYaroIMXcsl Ha YPOBHE, HEOOXOAUMOM
IUI1 OCBOCHUSI MH(GOPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIOBECHOCTU U JIPYTHX
JUCUUIUIMH. B paMkax AaHHOTO y4eOHOTO Kypca oOydaromiuecs: OBJIaJ€BarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMyIUpyeT CBOU
JOCTHKEHHS B MaTeMaTU4ecKol hopme.

VY4eOHblll Kypc anreOpsl M Hayall MaTeMaTHUYECKOr0 aHallh3a 3aKJaJlbIBAaeT
OCHOBY i1 YCIEIIHOTO OBJIQJICHUs] 3aKOoHaMu (U3UKH, XUMHUHU, OHOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEH/ICHIIMIA Pa3BUTHS YKOHOMHUKHU M OOIIECTBEHHOMN >KU3HH,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO MCIIOJIb30BaTh UX AJI JajbHelIiero o0pa3oBaHus U B
MMOBCEHEBHOM XU3HU. B TO ke Bpemsi oBiajeHHe aOCTPAKTHBIMU U JIOTUYECKU
CTPOTUMHU KOHCTPYKLMSIMU anre0pbl U MaTEeMaTUYECKOTO aHalu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTH HMCTHMHHOCTH, JOKa3bIBaTh
YTBEPAKIAECHUS C MOMOUIBI0O MHAYKIMU U PACCYKIATh JEIYKTHUBHO, HCIOJIb30BATh
00001lIeHHEe W KOHKpETU3alMio, a0CTparupoBaHWE U AHAJIOTHIO, (QOpMHUpPYET
KpEaTUBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xone m3yuenus yueOHOro kypca «Anredpa m Hayansa MaTeMaTUYECKOTO
aHanu3a» oOydJarouuecs MOJy4YaloT HOBBIM OMBIT PEHICHHUS MPUKIAAHBIX 3a]ad,
CaMOCTOSATENILHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJENEH peallbHbIX CHUTYalluH,
UHTEPIpPETAllMA  TIOJIYYCHHBIX  pEUICHUH, 3HAKOMATCA C  MpPUMEpaMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U MCKYCCTBE, C
BBITAIOITUIMUCS MaTEMaTUYECKUMH OTKPHITHSIMHU U MX aBTOPaMH.

VYyebHblli Kypc 00J1aJa€T 3HAUYUTEIbHBIM BOCHUTATEIbHBIM MOTEHLIHUAIIOM,
KOTOPBI pealn3yeTrcs Kak 4dYepe3 Y4ueOHBI Marepuaj, CIoCOOCTBYIOIIHA
(GbOpMHPOBAHMIO HAYYHOTO MHUPOBO33PEHHS, TaK W uepe3 crnenuduky ydeOHOU
JESTeIbHOCTH, TpeOyIoleld MPOJODKUTENIbHON  KOHLIEHTPAllMd  BHUMAaHUS,
CaMOCTOSITENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 32 TOJyYECHHBIN
pe3ynbTar.

B ocHoBe Meroauku oO0y4yeHHs aireOpe M HayalaM MaTeMaTHYeCKOTo
aHaIN3a JISKUT JACSTSIbHOCTHBIN MPUHITAIT 00YUYEHUSI.

B crpykType yueOHOro kypca «Anredpa W Hayala MaTeMaTHUYeCKOIro
aHaIM3a» BBIIENIEHBI CIEIYIONINE COJIepKaTelIbHO-MeToIuYecKre JuHuu: «Yucna
U BbIUKCIEHUs», « DYHKIUU U Tpadukuy, «YpaBHEHUsI U HEpaBeHCTBa», «Havana
MaTEeMaTUYECKOro aHayiuzay, «MHOXecTBa U Joruka». Bce ocHOBHBIE



COJIEP/KATENbHO-METOANYECKNE JIMHUM H3Y4aroTCsl HAa MPOTSKEHUM JBYX JET
oOyudeHusi Ha YpPOBHE CpeAHero obiiero oOpa3oBaHUsS, ECTECTBEHHO JIOTIOJHSS
ApYT Ipyra U MOCTENEHHO HACHIIAsICh HOBBIMH T€MaMU U paszaenamu. JlaHHbIN
y4eOHBI KypC SBJSICTCS HMHTETPATUBHBIM, TIOCKOJBKY OOBeIUHAET B cebe
COJIEp’)KaHUE HECKOJIbKMX MAaTeMaTH4YeCKUMX IUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETPHUS, MAaTEMaTUUYECKUNM aHalIu3, TEOPHUs MHOXKECTB, MaTeMaTHYeCKas
noruka u Apyrue. [lo mepe Toro kak oOywaromuecs OBIajeBalOT BcE Ooiee
[IMPOKUM MATEeMAaTUYECKUM armapaToM, Y HUX MOCJIEeI0BaTEIbHO POPMUPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTHh MAaTEMaTHUYECKyl0 MOJENb pEeabHOU
CUTyalluH, IPUMEHATh 3HAHUS, TOJYyYEHHbIE IIPU U3YYEHUH Y4eOHOTO Kypca, AJis
pEILIEHUsI CaMOCTOSITENIFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3aJau, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

ConepxarenpHO-MeTOIMYeCKas: JUHUS «Uucia W BBIYMCICHUS) 3aBEpIIacT
(dopMupOBaHrE HABBIKOB MCIOJIB30BaHUS ACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4aTo Ha YpPOBHE OCHOBHOTO 0011ero oopazoBanus. Ha ypoBHe cpenHero oouero
oOpa3oBaHMsi 0coboe BHHMMaHue yxaensercs  (OPMUPOBAHHUIO  HaBBIKOB
paIOHaIbHBIX BBIYHUCICHHUM, BKIIOYAIOMNIMX B CE0S HCIIOJIb30BAHUE PA3TUYHBIX
dopM 3amucu 4Ymcla, YMEHUE JAeNaTh MPUKUAKY, BBIIOIHATH MPUOTKEHHBIC
BBIYHCIICHUS], OLICHWBATh YWCJIOBBIE BBIPAKEHUS, paboTaTh ¢ MaTeMaTHYECKHUMH
KOHCTaHTaMU. 3HAKOMble OOYyYaloOUIMMCS MHOXKECTBA HATypaJbHBIX, LEJbIX,
paloOHaJIbHBIX W JIEHCTBUTENBHBIX  YHUCEN  JOMOJIHSIOTCS ~ MHOXXECTBOM
KOMIUIEKCHBIX 4HCel. B KaXAOM U3 JTHX MHOXECTB PacCMaTPUBAIOTCS
CBOVMCTBEHHBIE €My crenuduueckne 3amadyd W OIMepaluu: JAelieHHe Hallelo,
ONEpUPOBAHUE OCTAaTKaMHU HAa MHOXKECTBE II€JIbIX YHCEJ, OCOOble CBOMCTBA
paloHaIbHBIX Y UPPALMOHAJIBHBIX YHCEN, apu(PMETHYECKUE ONepaluu, a TakxKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHW HA MHOYKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogaps mocnemoBaTenbHOMY PACHIMPEHUIO KpPyra HCIOJNBb3YEeMbIX YHCET |
3HaKOMCTBY C BO3MOKHOCTSIMH UX TPUMEHEHUS IJIsl PEIICHUs] Pa3TUYHbIX 3ajad
(dopMupyeTcsi mpeacTaBI€HUE O €IMHCTBE MaTeMaTHKU KaK HayKd U €€ poyd B
MOCTPOCHUU MOJIENEl peajbHOro MHpa, IIUPOKO HCIHOIB3YIOTCS 0000IIeHHEe U
KOHKPETH3AIIHSI.

Jluanst «YpaBHEHHsI U HEPaBEHCTBA» peaM3yeTcsl Ha TMPOTSHKEHUH BCETO
o0yuyeHUsI Ha ypOBHE CpeaHero oOmiero oO0pa3oBaHUs, IMOCKOJIBKY B KaJIO0M
pasnene IlporpaMMbl MpeayCMOTPEHO pEIICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3ynpraTe OOydalolluecs OBJIAJEBAIOT PA3IUYHBIMH METOJIAMU  PEIICHUs
paloHaIbHBIX, HUPPALMOHAIBHBIX, [OKA3aTeJIbHBIX, JOrapuPMHUUYECKUX U
TPUTOHOMETPUUYECKUX YpPaBHCHUH, HEpPaBEHCTB W CHUCTEM, a Takxke 3ajad,
cojepkaux napameTpbl. IlolydeHHblE yMEHHS IIMPOKO HCHOJIb3YHOTCS IPH
UCCIEeOBaHNH (DYHKIUH C TOMOINBIO MPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX



3a/1a4y M 3aj7]a4 Ha HAaXOXXJE€HUE HAauOOJbIINX U HAUMEHbBIIUX 3HAYEHUN (YHKIUU.
JlanHasi comepikatenbHas IMHUS BKIIOYAET B ce0s Takke (popMHUpoBaHHE YMEHHIA
BBIMIONHATh  pacuy€Thl 1o  QopmynaMm, MnpeoOpa3oBaHHs  pPalMOHATIBHBIX,
HUPPAIMOHATFHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUW, a TaKKe BBIPAKCHUM,
colepKalMx cTeneHu u Jjorapudmel. braromaps u3ydeHuro anredpanyeckoro
MaTepuaia TMPOUCXOJIUT  JajbHEWIee  pa3BUTHE  AITOPUTMHYECKOTO U
a0CTPaKTHOTO MBINUICHUS O0yJaronuxcs, (OPMHUPYIOTCS HABBIKH JETYKTHBHBIX
paccyxaeHuid, paboOThl C  CHUMBOJBHBIMH  (OpMaMu,  MPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEH B BHUJE PAaBEHCTB M HEpPaBEHCTB. Airedpa
npennaraet d3(QQGEKTUBHbIE MHCTPYMEHTBHI Il  PEIICHUS] MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ1a4, HAIJISIIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH Kak
SI3bIKA HAYKH.

CopnepkarenpHo-MeToauYecKass JMHUS «DyHKMM W rpaduKu» TECHO
MEpervieTaeTcss ¢ APYTMMH JIMHUSAMU Y4€OHOrO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEN0BATEILHOCTh U3yUEHUsl MaTepraiia. MI3ydeHne CTEneHHOM,
MOKa3aTeJIbHOM, JIorapu(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIIHM, X CBONCTB
U rpauKoB, UCIOJIb30BaHNE (PYHKUUU JJIs PEIICHUs 3aad U3 JPYrux y4eOHBIX
MIPEAMETOB U PEAIbHOM KMU3HU TECHO CBSI3aHO KAaK C MATEMATHYECKUM aHAJIH30M,
TaK U C PEIICHHUEM YpaBHEHH M HepaBeHCTB. [Ipu 3ToM OO0JbIIOE BHHUMaHHUE
ynensiercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJiaMU 3aBUCUMOCTH MEKIY
pPa3MYHBIMA BEJIIMYMHAMH, HCCIIEIOBATh TMOJIyYeHHbIC (YHKIIMH, CTPOUTHh HX
rpaduku. MaTtepuan 3Toi CoAepKaTeIbHOM JIMHUK HAIlEJIeH Ha pa3BUTHE YMEHUUN
U HaBBIKOB, ITO3BOJISIONIMX BBIPAKATh 3aBHCHMOCTH MEXAY BEIMYMHAMH B
paznuyHOi (opMe: aHaTUTUYECKOH, rpaduueckoil u cioBecHoil. Ero msydenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIIeHNIO M KOHKPETU3AIIUU, UCTIOJIb30BAHUIO aHAJIOTHH.

CopepxxarenpHast JuHus «Hadama mareMaTH4ecKOro aHalin3a» IO03BOJIAET
CYIIECTBEHHO PACIIUPHUTH KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIATHBIX 3ajad,
JOCTYIHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSIBISETCS BO3MOXHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKIHM, ONpEAeNsITh WX HAWOONBIINE W HAWNMEHBIIHE
3HAYCHUS, BBIYUCIIATH IUIOMAAN (GUTYP U OOBEMBI TEN, HAXOIUTh CKOPOCTH H
YCKOpeHMsI TpolieccoB. JlaHHas conep:kaTelbHas JMHUS OTKPBIBAET HOBBIC
BO3MOXHOCTH TOCTPOEHUS MaTEMaTHYECKUX MOJENeH pealbHbIX CUTYalluil,
NO3BOJISIET HAXOJUTh HAWIy4lllee pEUIeHWe B NPUKIAJHBIX, B TOM 4YHUCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 3a/1a4yaX. 3HAKOMCTBO C OCHOBAMH MaT€MaTHUYECKOIO
aHajM3a CIOCOOCTBYET PAa3BUTHUIO AOCTPAKTHOTO, (HOPMATHHO-TOTUYECKOTO H
KPEAaTUBHOTO MBbILIUICHHS, (POPMUPOBAHUIO YMEHMM paclo3HABaTh MPOSBICHUS
3aKOHOB MaTeMaTHKW B HayKe, TEXHUKE W UCKyccTBe. OOyuaromuecs: y3HAIT O



BBIJIAIOIINXCS PE3yJIbTaTax, MOJYYEHHBIX B XOJI€ pPa3BUTHS MaTEMAaTHKU Kak
HAyKH, 1 00 UX aBTOpPax.

ConepxaTenbHO-METOoANYecKast JIMHUS «MHOXeCTBa U JIOTUKa» BKIIIOYAET B
ce0si dJIEeMEHTBhl TEOPUH MHOXKECTB M MaTeMaTU4ecKol JOruku. TeopeTuko-
MHOKECTBEHHBIC TIPE/ICTABIICHUS MMPOHU3BIBAIOT BECh KYPC MKOJLHON MaTEMaTHKH
U TpeyiarailoT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEAWHSIONIMN BCE pa3zelibl
MaTeMaTUKu ¥ €€ TPUIOKECHUNW, OHHM CBS3BIBAIOT pa3HbIC MAaTEMAaTHUECKHE
JUCHUIUIMHBL W UX TIPUJIOXKEHUS B eauHoe I1enoe. I[loaTomy BaxHO daTh
BO3MOXKHOCTh OOydYaromemycsi IOHHUMATh TEOPETHKO-MHOKECTBEHHBIM  SI3BIK
COBPEMEHHOM MaTEMaTHUKH W MCIOJb30BaTh €ro JJISI BHIPAKCHUS CBOUX MBICTICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKM KaK HAayKH CIeAyeT IPU3HATH
CBOMCTBEHHYIO €M CTpOroctb OOOCHOBAaHUW U CJEIOBAaHUE OMNPENEIEHHBIM
npaBujiaM  MOCTPOCHMSI  JIOKA3aTeJbCTB.  3HAKOMCTBO € DJIEMEHTAMH
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBIIUICHHUS
00y4Jaronuxcsi, TO3BOJISIET UM CTPOUTH CBOM PACCYKJICHHSI HA OCHOBE JIOTHYECKHUX
npaBui, GOpMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUSI.

B yueObHOoM Kkypce «Ainrebpa M Hayajla MaTeMaTHYECKOTO aHaIN3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJICIUPOBAHUS, KOTOPBIC MPU3BAHBI
CrocoOCTBOBAaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHHS MOJENIECH peaTbHbIX
CUTyaIllMii, WCCIEAOBAaHUS OTHUX MOJEICH C TIOMOIIBIO ammapara ajireOpbl |
MaTeMaTUYeCKOT0 aHalli3a, WHTEPIIPETAIlMH TOJYYCHHBIX PE3yJbTaToB. Takwe
3aJlaHusl BIUIETEHBI B KOXKIIBIN U3 Pa3/ejoB MPOrPaMMBbl, TOCKOJIbKY BECh MaTepual
y4eOHOTO Kypca HIMPOKO HMCIOJIb3YeTCs I pelieHUs] MPUKIaAHbIX 3anad. [lpu
pPEIICHUM  PEATbHBIX  TNPAKTUYCCKUX  3ajJad  OOydaromuecs  pa3BUBAIOT
HaOMIOAATCIBHOCTh, YMEHHE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIb30BaTh  AHAJIOTHIO, 0000maTh W  KOHKPETU3UPOBATh  MPOOJIeMy.
HesTenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB pEHICHUS TPHUKIAJAHBIX 3a7a4
OpraHU3yeTCs B MPOIIECCEe U3YyUCHUS BCEX TeM y4eOHOro Kypca «Anrebpa 1 Havyaa
MaTEMaTHYECKOTO aHaTN3ay.

Ha wm3ydeHme yueOHOTO Kypca «AnreOpa M Hayajga MaTeMaTHYECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kiacce — 136 vacoB (4 yaca B Hezaeno), B 11
kiacce — 136 gacos (4 yaca B HEICIIO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Yuciaa v BIYMCICHUSA
Panmonansueie yncna. OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, MPOIICHTHI,
OeckoHeuHble nepruoguueckue apoou. [Ipumenenue npoOelt U MPOLEHTOB I
pelIeHNs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEH 3HAHUM U PEAIbHOM KU3HH.

JlelictBuTenpHble 4ncia. PanvoHaNbHBIE W UPPALMOHAIBHBIE YHUCIA.
ApudpmeTrnueckue  onepauMu € JACUCTBUTEIbHBIMU  YUCIaMH.  Moaynb
JNEUCTBUTEIBLHOTO YKMCIIa U €ro cBoicTBa. [IpnOnmxE€HHbIE BHIYMCICHUS, PaBUIIA
OKpPYTJICHHUs], IPUKUIKA U OLICHKA PE3yJIbTaTa BbIYMCICHUN.

Crenenp ¢ uensIM nokaszatesneM. buHoMm HerootoHa. Hcrnosnb3oBaHue
MOAXOASIIEH (POPMBI 3aMUCH ACHUCTBUTENBHBIX YUCEN JIs PEUICHUS TPAKTUYECKHUX
3a/1a4 U MPEICTABICHUS JaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypaJIbHOM CTEIIEHU U €r0 CBOICTBA.

CreneHp C pauMOHAJIBHBIM II0OKAa3aTeleM W €€ CBOMCTBA, CTEIEHb C
JNEUCTBUTEIBHBIM II0OKA3aTEIIEM.

Jlorapugm uucna. CpoiictBa norapudma. JlecsTuuHble U HaTypajibHbIE
Jorapu@Msl.

CuHycC, KOCUHYC, TAHT€HC, KOTAHT€HC YMCIOBOIO apryMeHTa. APKCUHYC,
APKKOCUHYC U apKTAHI'€HC YMCIIOBOIO apryMEHTA.

YpaBHeHMs U HEPABECHCTBA

ToxnecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb
ypaBHEHMs. PaBHOCWIIbHBIE YpaBHEHUsS W YpaBHEHUsS-CIeACTBUs. HepaBeHCTBO,
peLIEHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEUICHHSI LIETIbIX U APOOHO-PALMOHAIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOTOYJIECHbl OT OJIHOM NEpEeMEHHOM. JlemeHue MHOrowieHa Ha
MHOroOWwIeH ¢ ocrarkoM. Teopema be3y. MHorouineHsl ¢ LeabIMU
koapunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUM, COJEPIKALLMX CTETICHH U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METOBI peneHus
UPPALMOHAIBHBIX YPaBHEHUI.

[lokazarenbHble ypaBHEHHUS. OCHOBHBIE METOJBI PELIEHUS IOKA3aTEJIbHBIX

YpaBHEHUN.

ITpeoOpa3oBanHne BbIpaXeHHM, COAEPKALIMX JIOTapU(MBI.

Jlorapugmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peneHus
JA0rapu(pMUUECKUX YPABHEHUM.

OcHoBHBIE TPUTOHOMETPUYECKUE (opmybL. IIpeoOpazoBanue

TPUTOHOMETPHUUYECKUX BBIPAKEHUN. PellleHre TpUroHoMEeTpUYECKNX ypaBHEHUM.



Pemienne cucrem JMHENMHBIX ypaBHEHUW. Marpuila CHCTEMBbI JIMHEWMHBIX
ypaBHeHUH. OmnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKUUA CMBICH U
CBOMCTBA, BBIUMCJIEHUE €0 3HAYCHMSI, TPUMEHEHUE ONPEACIIUTENS ISl PEIICHUs
CHUCTEMBI JIMHEMHBIX YypaBHEHHU. PemieHne mnpuKIagHbIX 3a4ad € MOMOUIIBIO
CUCTEMBbl JIMHEWHBIX YypaBHeHuW. McciienoBaHue NOCTPOCHHOW MOJEIU C
MIOMOIIBIO MATPHUIL ¥ ONIPEAETUTENEH.

[TocTpoeHne mMaTeMaTUYECKUX MOJAENEN PEAIbHOM CUTyalUH € MOMOUIBIO
YpPaBHEHHI U HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3a/lady W 3a/ad W3 Pa3Iu4HbIX o0JacTeil Hayku M peasbHOM
KU3ZHU.

DOyHKUMU U rpaduKu

OyHkusA, crnocodbl 3agaHus (QyHKUuMU. B3anMHO oOpaTHblE (QYHKIUU.
Komnosumus  dyakuuid. 'padux ¢GyHKIHMUA. DaeMeHTapHbIe MpeoOpa3oBaHUS
rpa@uKoB (QyHKIIMIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynmu QyHkum.
[TpomexxyTku 3HakonoctosiHCTBA. YETHbIE M HeuéTHbIe QyHKIMH. [lepruoanyeckue
bysakuuu. ITIpoMexyTku MOHOTOHHOCTH (GYHKIHUUA. MakCUMyMbl U MHUHUMYMBI
dbynkiuu. Hanbosnbliee 1 HauMeHblIllee 3HaueHUsI GyHKIIMU HA IPOMEKYTKE.

Jluneiinasi, KBajgpaTU4yHasi U JAPOOHO-TIMHEWHAs (PYHKUIHMH. DJIEMEHTapHOE
MCCJIEI0BAaHKE U MMOCTPOEHUE UX TPA(UKOB.

Crenennast pyHKIIMS ¢ HATypalbHBIM U IEJBIM TTOKa3zareneM. E€ cBoiicTBa u
rpadguk. CpoiicTBa W TpaduK KOpHA N-Oi cTemeHW Kak (GyHKIUU OOpaTHOU
CTEIEHH C HaTypaJIbHbIM MTOKA3aTEJIEM.

[Toka3zaTenbHast 1 jorapupmMuyeckas QyHKUHUU, WX CBOMCTBA U TpauKH.
Ncnons3oBanue rpadgukoB GyHKIMMA 15 pEIICHUS] YPABHEHUM.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEIEICHUE TPUTOHOMETPUUECKUX
(GYHKIIUNA YUCIIOBOTO apTyMEHTA.

OYHKIMOHAJIBHBIC 3aBUCUMOCTH B peaJbHBIX IIpolleccaX U SBJICHUSX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCKOro aHajau3a

ITocnenoBaTeIbHOCTH, CHOCOOBI 3aJaHus IOCJIeA0BaTeIbHOCTEN. MeTton
MaTeMaTUYECKOU WH]TYKIIUH. MoOHOTOHHBIE u OTpaHUYCHHbIC
MOCJIEA0BATEILHOCTU. VICTOpUS BOBHMKHOBEHUSI MATEMaTUYECKOTO aHaln3a Kak
aHann3a OECKOHEYHO MaJlbIX.

Apudmerrueckas ¥ reoMeTpruUecKas Mporpeccuu. beckoHeuHo yObIBarolas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH IeOMETPUUYECKON
nporpeccur. JINHENHBIM U S9KCOHEHIMAIBHBIA pOCT. Yucio e. @opmyia ClI0KHbIX
MpoLeHTOB. Mcnonap30BaHME MPOrpecCHH Il  PELICHHs peabHbIX —3a]ad
NPUKJIATHOTO XapakTepa.



HenpeppiBHble (QyHKIMM W uX cBoicTBa. Touku pa3pbiBa. ACHMIITOTHI
rpadukoB ¢ynkiuil. CBoicTBa (QYHKIMI HENpPEpBIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB Ui DPEIICHUS HEPaBeHCTB. lIpuMeHeHME CBOMCTB HENPEPBIBHBIX
(GYHKIMI 11 pelieHus 3a1a4.

ITepBas u BTOpas npousBogHble pyHKIMU. OnpeneneHne, FeOMETPUUECKUN U
busznyecKkuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[TpousBogHble  snmeMeHTapHbIX — ¢QyHKkOuil.  IIpoum3BogHass ~ cymMMBlI,
IPOU3BEJICHUS], YACTHOI'O U KOMITIO3ULIUU (QYHKITUI.

MHokecTBa H JIOTHKA

MHoOXxecTBO, omnepanuy HaJ MHOXECTBAMM MW HMX CBOMCTBA. JlnarpaMmsl
Oiinepa—Benna. [IpumeHeHHe TEOPETHKO-MHOKECTBEHHOIO — ammapara i
OIIMCaHUs peaJbHBIX IPOLECCOB M SBJICHUM, NPU PELICHUM 3ahad W3 JAPYyIuX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTa, CIEACTBUE,
JIOKa3aTEIbCTBO, PABHOCUJIBHBIEC YPABHEHUS.

11 KJIACC

Yuca 1 BHIYMCTICHUS

HatypanbHbie u uensie yucna. [I[puMeHeHre MPU3HAKOB IEIUMOCTH LIEIbIX
yucesn, HauOosbimuil oOmuit nenurtens (nanee — HOJ[) m Haumenblee ooO1iee
kpatHoe (manee — HOK), octaTkoB mo Moay:to, anroputma EBkinia 1uist pemenus
3a/1a4 B LIEJIBIX YHUCIIAX.

KomnnekcHsle umcia. Anredpanyeckas U TPUTOHOMETpHYECKas (OPMBI
3aliCH KOMIUIEKCHOTO 4YHucia. Apu@MeTHYecKue Omepalud C KOMIUIEKCHBIMU
gyucnamu. M300pakeHue KOMIUIEKCHBIX YHCEI Ha KOOPAWHATHOM MJIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHy u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YHCEN IJIs1 PeIIeHHs] PU3NYECKUX U T€OMETPUUECKUX 3a]ay.

YpaBHeHUS U HEPABEHCTBA

CucremMa U COBOKYNHOCTh YpaBHEHHUW U HEPABEHCTB. PaBHOCUIIbHBIE
CUCTEMBbI U CUCTEMBbI-CJIE/ICTBHSI. PaBHOCHIIbHbIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHUX  YpPAaBHEHHH C  TTOMOIIBIO
TPUTOHOMETPHUUYECKON OKPYKHOCTH. Pelienre TpuroHoMeTpHIEeCKMX HEPABEHCTB.

OCHOBHBIE METOJBI pELICHUS IOKa3aTeNbHBIX U  JIOTapUPMHUUECKUX
HEPABEHCTB.

OCHOBHBIE METObI PELICHHS] UPPALMOHAIbHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYMHOCTEW pallMOHAIbHBIX,
MPPALMOHATIBHBIX, TOKA3aTENbHBIX U JOTapU(PMHUUECKUX YPaBHEHHIA.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IIApaMeTpaMu.



[IpumeHeHne  ypaBHEHMH, CHUCTEM UM  HEPABEHCTB K  PELICHUIO
MaTeMaTUYECKHX 3a7ad W 337a4 M3 Pa3IMYHbIX OOJACTEd HAYKH W peaJbHOU
KU3HH, UHTEPIPETALHNS IOTYYEHHBIX PE3YIbTATOB.

DOYyHKUMH U TPaPUKH

['paduk kommozuuum GyHKIUNA. ['eomerpuueckue oOpasbl YpaBHEHUN U
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckre QyHKIUHU, UX CBOMCTBA U TPa(UKH.

['padprueckne Meroabl pelieHUs ypaBHEHUM W HepaBeHCTB. [ 'paduyeckue
METO/IbI PEIICHU 3a/1a4 C TapaAMETPaAMHU.

Hcnonb3oBanue rpapukoB (QYHKIUNA JUIsl MCCIIENOBAaHUS TIPOLECCOB U
3aBUCUMOCTEM, KOTOPbIE BO3HHMKAIOT MPHU PELICHUU 3aJlady U3 APYIHX y4eOHBIX
IPEIMETOB U PEAIBHOM KU3HU.

Hayaja MaTeMaTH4YeCKOro aHaIM3a

[IpumMeHeHne Npou3BOAHON K HUCCIEAOBaHUIO (PYHKIIMHA HA MOHOTOHHOCThH U
sKcTpeMyMmbl.  HaxoxaeHue  HamOOJbIIEro W HAWUMEHBIIETO  3HAYECHHM
HENPEepbIBHON (PYHKIIMHU HAa OTPE3KeE.

[IpumMeHeHne NPOM3BOMHOM Il HAXOXKICHHWS HAWIIy4dlIEro pELIeHHs B
OPUKJIAJHBIX 3ajadax, JUIsl OIPENENECHHs CKOPOCTH M YCKOPEHHsS IIpolecca,
3aJ1aHHOTO (POPMYJITOH W TPaPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. IlepBooOpa3Hbie
aneMeHTapHbIX QyHKUUH. [IpaBuna Haxox1eHHs epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICII VHTErpaa. Brruucnenue
onpenenéHHoro uHTerpana mno ¢popmyne Hetorona-JleiiOuua.

[IpumeHeHue uwHTErpana Mg HaxOXKIEHUS IUIOMIAJeH IUIOCKHX (uryp u
00BEMOB r€OMETPUUECKUX TEIL.

[Tpumepsl pemenuit auddepeHunanbHbIX ypaBHEHUNW. MareMmatuyeckoe
MOJEIIUPOBAHUE pEATbHBIX MPOIECCOB C MOMOIIbI  IudPepeHInaTbHBIX
YPaBHEHHUM.



IUNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJII'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YITJIYBJIEHHBIN YPOBEHBb) HA VYPOBHE CPEJIHEI'O OBIIET'O
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaskaIaHCcKOro BOCIIATAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MMO3UIIMHA 00yYaIOIIETOCs] KaK aKTHBHOTO U
OTBETCTBEHHOTO  4J€Ha  POCCHMCKOTO  00IIecTBa,  NPEACTABICHHUE O
MaTeMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUIA,
NpOoNEAYp TPaXIAaHCKOro oOmiecTBa (BBIOOPHI, OMPOCH W APYroe), YMEHHE
B3aUMOJICHCTBOBaTh C COLMAJIbHBIMU HWHCTUTYTaMHU B COOTBETCTBUM C HX
GYHKIUAMY U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUSI:

c(hOpMUPOBAHHOCTh POCCUNCKOM T'pakIaHCKOW HIACHTUYHOCTH, YBOKCHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOM MaTE€MaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JTOCTHKECHUAM POCCHMCKUX MAaTEMATUKOB U POCCUMCKONW MAaTEMaTHYECKOW IIKOJIBI,
UCIIOJIb30BAaHUE ATUX JIOCTIDKEHHM B JPYrMX HayKax, TEXHOJOTufAX, cdepax
AKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS :

OCO3HAHHME JYXOBHBIX LIEHHOCTEH pOCCUICKOro Hapoaa, ChOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMUSI, dTUUECKOTO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JIOCTI)KCHUN HAyKh U JIEITEIbHOCTBIO YYEHOTO, OCO3HAHHE
JUYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUWE K MUPY, BKIIOYAas 3CTETUKY MaTEeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4, PEHICHUH, pacCyKIeHUNH, BOCIPUUMYHBOCTh
K MaTEMaTUYE€CKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3nuecKoro BOCHUTAHUSA:

chOpPMHPOBAHHOCTh yYMEHUS TMPUMEHSATH MAaTeMaTHYEeCKUE 3HAHHUS B
MHTEpecax 3JI0pOBOTO U 0e30MacHOTo 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIICHHE K
CBOEMY 3J0pPOBbIO (37I0pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATUUA U
OTIIbIXa, peryisipHas (u3ndecKas aKTUBHOCTH), (U3MUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AESTEIbHOCTHIO;

6) TPyA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TpPYyHIy, OCO3HAaHWE IICHHOCTU TPYAOJIOOUs, HMHTEpEC K
paznuyHbiM  cPepaM  NPOPECCHOHAIBHOM  JEATEIBHOCTH,  CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPUIIOKCHHUSIMH, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOD
Oynymiel mpo¢eCcCuu M pearn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,



FOTOBHOCTb M CHOCOOHOCTH K  MareéMaTUYeCKOMY  OOpa30BaHUIO U
caM000pa3oBaHUI0 HAa MPOTSHKEHWHM BCEW JKM3HM, TOTOBHOCTh K AKTUBHOMY
Y4acTHIO B PEIICHUHU PAKTHYECKUX 3a]1a4 MaTEMAaTUYECKOM HAIPAaBICHHOCTH;

7) IKOJIOTHYECKOT0 BOCTIMTAHMS:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM  KYyJIbTYypbl, IOHMMAaHUE BIIUSHUSA
COLMAJIbHO-DKOHOMUYECKHUX IPOLECCOB HA COCTOSHHUE IPUPOJHON M COLUAIBHOU
Cpelibl, OCO3HaHME TI100aNIbHOIO XapaKTepa SKOJIOTMUECKUX MPOOJIEM, OpUEHTALUS
Ha MPUMEHEHME MaTeMaTHMYeCKUX 3HAHMW /s peleHus 3anad B olrnactu
OKPYKAIOLIEW Cpeapbl, IUIAHUPOBAHUE TIIOCTYNIKOB M OLIEHKM HX BO3MOXHBIX
ITOCJIEACTBUAN IS OKPYKAIOIIEW CPEJIbI;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

Cc(pOPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAayKd U  OOIIECTBEHHOM  MpaKkTUKHU, [OHUMaHHUE
MaTeMaTUYeCKOM HAayKH Kak c(epbl 4YelOBEYECKOM EeATEIbHOCTH, 3TAlOB €&
pa3sBUTHS W 3HAYUMOCTH [UJIl Pa3BUTHA LMBWIW3ALWAH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTEMAaTHYECKOM KyJbTYpPOM KaK CpPEICTBOM IIO3HAHUSA MUDPA,
TOTOBHOCTb OCYLIECTBIIATh IPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIBHOCTD
UHAUBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eliCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPH30BaTh CYIIICCTBEHHBIC MPU3HAKKM MaTeMaTHYECKHX
OOBEKTOB, TOHSATHH, OTHOIICHUNW MEXAY TOHATHUSAMHU, (POPMYIHPOBATH
oTpe/eIeHNs] MOHATHI, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KiacCU(UKaIUH,
OCHOBaHUS /17151 000OIICHHS ¥ CPABHEHUSI, KPUTEPUHU TIPOBOJAUMOTO aHAIN3a;

BOCIIpUHUMATh,  (OpMyIHpoBaTh H  TPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIIATEIbHBIC, IMHUYHBIE, YACTHBIC U 00IIIKe, YCIOBHBIE,

BBISIBJIAITH MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTHUBOPEUHS
B (pakTax, MaHHBIX, HAOIIOJCHUSIX W YTBEPXKICHUSX, MpEIIaratb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEYUN;

JenaTh BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JACHYKTHBHBIX H
WHYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEHHO J0KA3aTEIhCTBA MATEMATHUYECKUX YTBEPKICHUN
(IpsiIMBIC W OT MIPOTUBHOTO), BEICTPAWBATh aPTYMEHTAIIUIO, IPUBOIUTH MIPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYKICHHS M BBIBO/IBI,

BBIOMpaTh crnoco0 pelleHus ydeOHOM 3amauud (CpaBHUBATh HECKOJBKO
BApUAHTOB  pEIIEHUs, BHIOMpaTh HamMOoOJEe MOAXOMANIMH ¢ Y4ETOM
CaMOCTOSITEITEHO BBIICIIEHHBIX KPUTEPHUEB).



Bba3oBble uccienoBareJbCKie AeHCTBUA:

UCITIOJIb30BaTh BOIPOCHI KaK HCCJIEAO0BATEIbCKUI WHCTPYMEHT MO3HAHUA,
GopMynupoBaTh  BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHe,  MpoliIemy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTUPOBATH
CBOIO MTO3ULINI0, MHEHHE;

MIPOBOJAUTH CaMOCTOATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIIEIOBAHUE
10 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTuuecKoro o0beKTa, SBJICHU, Mpolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MKy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENFHO (OPMYITHPOBATh OOOOIIEHUS W BBIBOABI IO pe3yJbTaTaM
MPOBEAEHHOIO  HAONIOJCHMS, HUCCIEAOBAHMS, OLEHUBATH  JOCTOBEPHOCTH
HOJyYEHHBIX PE3y/IbTaTOB, BEIBOJOB U 0000IIEHUI];

IIPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IIPOLECCA, a TaKXe BBIIBUIaTh
IPEAIIOIOKEHHUS O €70 PA3BUTHUH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

BBISIBIIATH Je(UIIUTHI UHPOPMALIMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U JUUIS PELICHUS 3aa4H;

BBIOMpATh MH(POPMAIUIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHATU3UPOBATH,
CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALMIO PA3IUYHBIX BUJOB U
(dopM npeacTaBieHus;

CTPYKTYPUPOBATh MH(POPMALIMIO, MPEACTABIATh €€ B pa3au4HbIX (opmax,
WJUTIOCTPUPOBATH TpadUUueCcKy;

OLICHUBATH HaJEXHOCTD uHbOopMauu 1o CaMOCTOATEJIEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCAIbHbIC YYeOHbIe 1eiiCTBUA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATH CY>KIEHHUS B COOTBETCTBUU C YCIOBUSIMU U
LeasiMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpaXKaTh CBOI TOYKY 3pEHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS MO XOAYy PEIICHUS 3a7auH,
KOMMEHTHPOBATH ITOJyYEHHBIN pE3yJIbTaT;

B Xoje 00CYXIeHHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBl,
npoOsieMbl, pelaeMoil 3ajaud, BBICKAa3bIBaTh WJAEH, HAllCJIEHHbIE Ha MOMCK
pPELIEHHUs], COIMOCTABJISITE CBOM CYXKICHHS C CYXICHUSMH JPYTMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3jMdve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(GopMyIupOBaTh Pa3HOIJIACHS, CBOU BO3PAXKECHUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4U, SKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € Y4€TOM 3ajaad
NPE3EHTALNUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIE YHMBepcaibHbIe YUueOHbIe 1eiicTBUSs



Camoopranusanus:

COCTaBJISITH IIJIAH, AJITOPUTM PEIICHUS 3a/1aui, BEIOUPATh CIIOCOO PEIIeHUS C
Y4ETOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh
1 KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOW WH(MOpPMAITUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIA HHTEJLICKT:

BJIQJICTh  HaBBIKAMU  TO3HABAaTENbHOM  pedJEeKCMH  KaK  OCO3HAHUS
COBEpUIAEMBIX JAECHCTBHI U MBICIUTEIBHBIX MPOLECCOB, UX PE3yJIbTATOB, BIIAJIETh
crocodbamMu CaMOITPOBEPKH, CAMOKOHTPOJI Mpolecca U pe3yibTara peuIeHUs
MaTEMaTUYECKON 3aJauH;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JICATCIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, JAHHBIX,
HaWJCHHBIX OIIMOOK, BRISIBICHHBIX TPYAHOCTEIH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTUKEHUS WIM HEJOCTHKEHUS PE3yJIbTaTOB JAEATEIbHOCTU, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY NPHUOOPETEHHOMY OTIBITY.

CoBMmecTHasl 1eSITEJIbHOCTD:

MIOHMMATh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThl mMpU pEHIeHUH YYEOHBIX 3ajady, MPUHUMATH 1I€Jb COBMECTHOM
JeSTEeIBLHOCTH, TJIAHUPOBATh OPraHHU3alMI0 COBMECTHOW pabOThI, paclpeicisiTh
BUJIbI palOT, JIOroBapuBaThCs, OOCYXKJAaTh MPOIECC U pe3yabTaT pabdoThI,
000011aTh MHECHHUS HECKOJIBKHX JTIOJCH;

y4acTBOBaTh B TPYMIOBBIX (popMax paboThl (0O0CYyKaeHus, OOMEH MHEHHUI,
«MO3TOBBIE€ IITYPMB» U HHBIE), BBINOJHITH CBOIKO 4YacThb pabOThl W
KOOPAUHUPOBATH CBOM JEUCTBUS C JAPYTMMU WICHAMU KOMaHbl, OIICHUBATh
Ka4yeCTBO CBOETO BKJaja B OOUIMU MPOIYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K konmy ob6yuenuss B 10 kiiacce oOydaromuiicsi MOJYYHUT CIETYIOLINE
peAMETHbIE PEe3yIbTaThl MO OTJEIbHBIM TeMaM paboueil mporpamMMmbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTUYECKOTO aHAIN3ay:

Yuciaa v BBIYMCICHUSA:

CBOOOJTHO OIEPUPOBATh TOHATHSIMHU: PAIMOHAIBHOE YHUCIIO0, OECKOHEUYHas
Mepuoanyeckasl JIpoOb, TPOILEHTHI, HPPAIMOHAILHOE YHCIIO, MHOXECTBa
pallMOHAJIBHBIX U JICUCTBUTEIIBHBIX YUCEN, MOJIYJIb JICHCTBUTEIIBHOTO YHCIIA;

MPUMEHSIThL JPOOM U TPOLCHTHI JUIS PELICHUs] TPUKIAJAHBIX 3a7ad U3
PAa3IMYHBIX OTPACIIEN 3HAHUN U PEAIbHOU KU3HU,

MPUMEHSTh MPUOIKEHHBIC BRIYMCIICHUS, TIPaBUJIa OKPYTIICHUS, PUKUAKY U
OILIEHKY PE3yJbTaTa BbIYMCIICHHUI;



CBOOOIHO ONEpUPOBATH TIOHATHEM: CTENEHb C LENbIM I0Ka3aTeseM,
MCIIOJIb30BaTh MOAXOAAIIYI0 (POPMY 3alHUCH IEUCTBUTEIBHBIX YHUCEN AJIS PEIICHUS
MPAKTUYECKHX 33714 U TPEICTaBICHUS JaHHbIX;

cBOOO/IHO OIEpPUPOBATh MOHATHEM: apUPMETHUECKUN KOPEHb HATypalbHOU
CTETICHU;

CBOOO/IHO OIEPUPOBATh MOHATUEM: CTENEHb C PALIMOHAIBHBIM I1OKa3aTeleM;

CBOOO/IHO ONEPUPOBATH MOHATUIMMU: JIOTapupM YHCIIa, 1ECATUYHBIE U
HaTypaJibHbIE JOrapu(Mmsl;

CBOOO/IHO ONEPUPOBATH MOHATHUSMHU: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHICIIOBOTO apTyMEHTAa;

ONEPUPOBAThH MOHATUSMU: APKCHUHYC, apKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHus U HEPaBeHCTBA:

cBOOO/IHO OTMEpPUPOBATH MOHSITUSIMH: TOXKIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCUJIbHBIC YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUIIHHBIEC HEPABEHCTBA,;

NPUMEHATH pAa3jNYHble METOABl PEUICHHS PpAlMOHATBHBIX H  JIPOOHO-
palOHaJIbHBIX YpPaBHEHUH, NPUMEHATh METOJ MHTEPBAJIOB JUIS PELICHUS
HEPaBEHCTB;

CBOOOJIHO OIEPUPOBATh MOHATHUSMHU: MHOTOUYJIEH OT OJHOW MEPEeMEHHOM,
MHOTOYJIEH C IENbIMH KOX(PGUIIMEHTaMH, KOPHH MHOTOWIEHA, MPUMEHSITH
JieJIeHne MHOTOYJIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy besy u teopemy Buera
IUIS pellieHus 3aa4;

cBOOOIHO ONEpUpOBaTh TMOHATUAMU: CHUCTEMa JIMHEWHBIX YypaBHEHUM,
MaTpula, ONpPEeNIUTeNb MaTpHUlbl 2 X 2 W €ro IeOMETPUYECKUH CMBICIH,
MCIIONIb30BaTh CBOWMCTBA oOmpeAenuTenst 2 X 2 ais BBIUMCICHHS] €ro 3HaYeHUs,
NPUMEHSTh ONPENCIUTENN [UIsl PEIICHUs CUCTeMbl JIMHEWHBIX YypaBHEHUH,
MOJIEIMPOBATh PEAbHbIEC CUTYallMH C TIOMOIIbIO CUCTEMbI JTUHEHHBIX YpaBHEHUH,
UCCIIEZIOBaTh IMOCTPOCHHBIE MOJEIM C TOMOIIBI0O MaTpHIl U OIpeneuTeNeH,
MHTEPIPETUPOBATH MOTYUYCHHBIN PE3yNIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEWCTBUI C KOpPHSAMHU i TpeoOpa3oBaHus
BBIPAKCHUM;

BBITIOJHATH MpeoOpa30BaHMs YUCIOBBIX BBIPAXKCHUMN, COJIEPIKAIINX CTETICHH C
paloHaIbHBIM IOKAa3aTENIEM;

UCII0JIb30BaTh CBOMCTBa norapuhmMoB TUTSt npeoOpa3zoBaHus
JorapuMHUUECKUX BBIPAKCHUI;

CcBOOOJHO ONEpPUPOBATH TOHATHUSAMU: HppAIOHATIBHBIC, MOKa3aTelIbHBIE U
JorapuMHUUECKHUe YpaBHEHHUS, HAXOAUTh UX PELICHUS C OMOIIBIO PABHOCHIIBHBIX
MEPEX0/I0B WM OCYILIECTBIISIS MPOBEPKY KOPHEH;



MPUMEHSATH OCHOBHBIE TPUTOHOMETpUYECKHEe (HOpMYJIbl JUisl MpeoOpa3oBaHMs
TPUTOHOMETPUUECKUX BBIPAKCHUI;

CBOOOJTHO  OINEPUPOBATH IOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE,
OpPUMEHATh  HeoOXoaumble  (GOpMyNbl  JJii  PEHIeHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX YPaBHEHHI;

MOJICJIMPOBATh pEalbHbIE CUTyallud Ha S3bIKE alreOpbl, COCTaBIAThH
BBIDOKEHUS, ypAaBHEHWUS, HEPaBEHCTBA IO YCJIOBHIO 3a/Jayd, HCCIEI0BATh
MOCTPOEHHBIE MOJIEJIH C UCIIOJIH30BAHUEM arlapaTa ajlireopsbl.

DYyHKUMH U TPaPUKH:

cBOOOIHO ONEpPUPOBATh MOHATUAMU: (QPYHKIIHS, CIIOCOOBI 3aanus (PyHKIHUH,
B3aUMHO OOpaTHble (QPYHKUMH, KOMIO3ULUS (DyHKIUH, rpapuk (QyHKIHUH,
BBINOJIHATH 3JIEMEHTAapHbIE IPeoOpa3oBanus rpadukoB QyHKLINHI;

CBOOO/IHO OINEPUPOBATh MOHSTUAMM: O0JIACTH ONPEAENICHUS U MHOKECTBO
3HaYeHUN QPYHKUMU, HYIH PYHKIHMH, IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO OMEpUPOBaTh TMOHATHSAMHU: UYETHBIE W HEYETHbIE (YHKIUH,
nepuoandeckre (pyHKINUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKITMH, MAaKCUMYMBI U
MUHUMYMbI (YHKUMH, HaumOOoJblllee M HauMEHbllee 3HaueHue (QyHKUMU Ha
IPOMEXYTKE;

cBOOOHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (QYHKIUS C HATypaJbHBIM H
[eNbIM TOKa3zarejaeM, rpaduk CTENeHHOW (YHKIMU C HATypajdbHBIM M IIEIBIM
nokasarenieM, rpaduk KOpHS N-Od CTEMEeHW Kak (DYHKIHH OOpaTHOW CTENEHU ¢
HaTypaJIbHBIM IMOKA3aTENIEeM;

ONEpUPOBATh MOHATUAMU: JIMHEHHAs, KBaJgpaTW4yHas M JApoOHO-TUHEHHas
(YHKITNH, BBITIOTHATH 3JIEMEHTAPHOE UCCIIEI0OBAHUE U TTIOCTPOCHUE X TPaUKOB;

CBOOOJHO OMEPHPOBATh MOHATHAMH: TOKa3aTelbHas W Jorapu@muueckas
GyHKIIMK, WX CBOMCTBA M TpadUKH, MCIOJIb30BaTh UX TpadUKU ISl pEIICHUs
YPaBHEHUN;

CBOOOJIHO OMEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAS OKPYKHOCTB,
oTpeieNieHue TPUTOHOMETPUUECKUX (PYHKITHI YMCIOBOTO apTyMEHTa,;

UCTIONB30BaTh Trpaduku  (QYyHKUMHA 1T  WCCIEIOBAHHUS TIPOIECCOB |
3aBHCHMOCTEH MpH PELICHUH 3aJad U3 JIPYruX Y4eOHBIX MPEIMETOB U peaslbHON
’KU3HU, BBIpaXXaTh (JOpMyJIaMy 3aBUCUMOCTH MEK/y BEIMUNHAMU;

Hauajia MaTeMaTH4eCKOro aHAIU3A:

cBOOOJIHO ONEpUPOBATh MOHATUAMU: apumeTHyeckas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yOBIBAIOIIAsi TEOMETPUIECKasl TPOTPECCHs], TUHEHHBIN 1
AKCIIOHEHIIMATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPE/ICTABICHHUE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOTPECCUU JUIsl PEIICHUS peajbHbIX 3a7ad MPUKIAHOTO
XapakTepa;



cBOOO/IHO ONEpUPOBATh NOHITUSIMHU: IOCIEI0BATEIBHOCTD, CIIOCOOBI 33/1aHUS
IIOCIEA0BATEIbHOCTE, MOHOTOHHBIE W OTPAaHUYCHHBIC ITOCJIEN0BATEIBHOCTH,
IIOHMMATh OCHOBBI 3apOKJICHMS MAaTEMAaTHYECKOTO AaHalIM3a KakKk aHalIn3a
OCCKOHEYHO MAJIBIX;

CBOOOIHO ONEpUPOBATh MOHATHUAMU: HENPEPBIBHbIE (PYHKIMH, TOUKU
pa3pbiBa rpaduka QyHKINK, aCHMIOTOTHI Tpaduka QyHKINHY;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: (YHKLUS, HENpPEpbIBHAs Ha OTPE3KeE,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (PYHKINN [T PELICHUS 3aja4;

CBOOOJHO OIEpUPOBATh MOHATHSAMHU: TI€pBas W BTOpas IPOU3BOJIHBIE
GyHKIMH, KacaTeabHas K TpaduKy QyHKINM;

BBIYMCIIATH [IPOU3BOIAHBIE CYMMBI, ITPOU3BEICHNUS, YACTHOIO U KOMITO3ULIUU
ABYX (QYHKIUH, 3HATh IPOU3BOIHBIE AIEMEHTAPHBIX (PYHKIINA;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3NYECKUIl CMBICI MPOU3BOAHON IS
peleHns 3aaa4.

MHoKecTBa M JIOTHKA:

CBOOOZIHO  ONEpUpPOBaTh  MOHATUSAMHU:  MHOXKECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

WCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM AINapaT JJIsl OMUCAHUS PEATbHBIX
MIPOLIECCOB U SIBJIEHUM, TP PEIICHUH 3a7a4 U3 IPYTUX YUYEOHBIX IPEIMETOB;

CBOOOJTHO OIEpPUPOBATH MOHATHSIMHU: ONpEIEICHUE, TeopeMa, ypaBHEHHe-
CJIEJICTBUE, CBOICTBO MaTeMaTHYeCKOro 00beKTa, JOKa3aTeabCTBO, PABHOCUIIbHBIE
YPaBHEHUS U HEPABEHCTBA.

K koniy obOyuenuss B 11 kiiacce oOydaromuiicsi MOJYYHUT CIETYIOLINE
MpEAMETHBIE PE3YNbTAaThl MO OTIAEIBHBIM T€MaM paboueld MporpaMMbl y4eOHOTO
Kypca «Anredpa u Hauyajla MaTEMaTUYECKOTIO aHATU3a»:

Yucsia ¥ BBIYMCJICHUSA:

CBOOOJHO ONEpUpPOBaTh TMOHATHUAMH: HATypallbHOE U IeJIoe  YHUCIIO,
MHOKECTBA HATYPAJbHBIX M LEJNBIX YUCEJ, WCHOJb30BATh NPU3HAKU JECIUMOCTH
uensix yucen, HOJl 1 HOK HaTypasibHBIX 4McCen [Uisl pelIeHus 3a1a4, PUMEHSTh
anroput™ EBxinaa;

CBOOOJHO OMNEpPUpPOBaTh IMOHSATHEM OCTaTKa IO MOJIYJIO, 3aIllUChIBAaTh
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAX CUUCIICHHUS;

CBOOOIHO OMEpPUPOBATh MOHATHUSMHU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUJIEKCHBIX YHCEJI, MPEJCTaBIATh KOMIUIEKCHBIE YMClia B aiareOpandyeckor u
TPUTOHOMETPUUYECKON (pOpMeE, BBIMOJIHATH apu(PMeTHUEeCKUEe Onepaluu ¢ HUMH U
n300paxaTh Ha KOOPAMHATHOMN MIIOCKOCTH.

YpaBHeHMs U HEPaBEHCTBA:



CBOOO/IHO ONEPUPOBATH MOHATUSAMU: HPPALMOHAJIbHBIC, 1OKA3aTEIbHBIE U
jJorapuMUUEcKue HEPAaBEHCTBA, HAXOJUTh WX PEIICHUS C TOMOIIBIO
PABHOCHWJIBHBIX IIEPEX0/IOB;

OCYIIECTBISATH OTOOp KOpPHEM TMpH PEUICHHH TPUTOHOMETPUUECKOTO
YpaBHEHHUS;

CBOOO/IHO ONEpUPOBATh IOHSATHUEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
OPUMEHATh  HeoOXoAumble (OpMyJbl  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCWIBHBIE CUCTEMBI U CHCTEMBI-CIICICTBUS, HAXOAUTH PEIICHHUS
CUCTEMBI U COBOKYITHOCTEW PAalMOHAIBHBIX, UPPALIMOHAIBHBIX, [TI0KA3aTEIIbHBIX U
Jorapu(pMUUECKUX YpaBHEHUHN U HEPABEHCTB;

perarhb palMOHAJIbHBIE, UppanyoOHabHBbIE, [I0Ka3aTeJIbHBIE,
gorapu(MUUECKH€ M  TPUTOHOMETPUYECKHME YpPAaBHEHHsI M  HEPaBEHCTBA,
COZIEpIKAIlIE MOJIYJIM U ITapaMeETPHI;

IPUMEHATH TpauyecKue METObI ISl PelICHUs] YPaBHEHUM U HEPABEHCTB, a
TaKKe 3aJ1a4 C [apameTpamus;

MOJICJIMPOBATh peajbHbIE CHTyalldd Ha A3bIKE aireOpbl, COCTaBIAThH
BBIPDQKECHHUSI, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCIOBHUIO 3aJayH,
UCCJIEI0BAaTh IOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM anmapara ajareopsl,
UHTEPIIPETUPOBATD ITOTYYEHHBIN PE3YIIbTAaT.

DOyHKuUMU U rpadpuku:

CTpPOUTHh TpadUKH KOMIO3UIMH (YHKIUH C TMOMOIIBIO 3IIEMEHTapHOrO
MCCJIEIOBAHMS M CBOMCTB KOMIO3UIMU JABYX ()YHKIIHIA;

CTPOUTh TIE€OMETpUYECKHEe O00pa3bl YpaBHEHHMH UM  HEPaBEeHCTB Ha
KOOPJIMHATHOM TJIOCKOCTH;

CBOOOZIHO  ONEpPUpPOBaTh MOHATUSAMU: TpaUKH  TPUTOHOMETPUUYECKUX
ynKkumi;

OpUMEHATh (GYHKUMM JJIE MOJEJIMPOBAHUS M UCCIEIOBAHMS PEAIbHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4YeCKOro aHaM3a:

UCITIOJIB30BaTh MPOU3BOJHYIO JIJISl MCClieOBaHUsl (YHKUIMHA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJUTh HAauOOJbIIee U HAUMEHbIIEE 3HAUCHUS! (PYHKIIMU HEMPEPHIBHOM Ha
OTpE3KE;

WCIIOJB30BaTh IPOU3BOJAHYIO Ul HAXOXKICHMsS HAWIY4YlIEro pEuIeHUs B
NPUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMUYECKMX, 3ajayax, Uil
ONpe/ieNieHUs] CKOPOCTH M YCKOPEHHs IIpolecca, 3adaHHOro (opMmysnod wim
rpaduKom;



CBOOOZIHO ONEpUPOBAaTh TOHATUSAMHU: TEpPBOOOpa3HAs, OMPEACIEHHBIN
WHTETPaj, HAXOIUTh MEPBOOOpa3HBIE SJIEMEHTAPHBIX (DYHKIUH W BBIYHCIATH
uHTerpan no popmyne Herorona-Jlel6uua;

HaXOAMTh IJIOMAAN MIOCKUX (UTYP U OOBEMBI TENl ¢ TOMOIIBI0 MHTETpaa;

UMETh TPEJCTABICHUE O MAaTEeMaTHUYEeCKOM MOJEITUPOBAHUU Ha MpHUMEpe
coctaBieHus TudPpepeHIHATBHBIX YPaBHEHU;

pemiath MPUKJIaJHbIE 3a7a4d, B TOM YHCIE COLHUATbHO-IKOHOMUYECKOTO U
(U3NYIECKOTO XapaKTepa, CpeACTBAMU MaTEMaTHIECKOTO aHaIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITACC
KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpamMMbl Bcero Koutpoabupie | - Mpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypes:
MHOX€ECTBO I1EUCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
yYpaBHEHUU
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM IT0KA3aTeIeM
3 ApudpmeTnueckuili KOpeHb N-0Oi CTENEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 TpuronomeTpuuecKue BbIpa)KEHUS U 29 1
ypaBHEHUS
[TocnenoBaTeTIbHOCTH U MPOTPECCUU 10
Henpepsieubie pynkiuu. [Iponssonnas 20
9 [ToBTOpeHme, 006001IeHNE, CHCTEMATH3AITUS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KITACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Konrpoabnpie | Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 I/ICCJ'IG,I[OBaHI:Ie GyHKIUI ¢ TOMOIIBIO 29 1
MIPOU3BOTHON
2 [TepBooOpa3Hast U HUHTErpaj 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuroHoMeTpuUYeCKre HEPABEHCTBA
4 HppannoHalibHbIE, TOKa3aTEIBHBIC U 24 1
norapudMuyecKkre HepaBeHCTBA
KomMrnekcHbie yrcina 10
HatypanbHble U 11en1ble uncina 10
CuHcTeMBbl pallMOHATBHBIX, HPPAITMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUU
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBTOPCHI/IC, 000011IeHNE, CHCTEMATH3AIIHS 16 )
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0













