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IHOACHHUTEJIBHASA 3AIIMCKA

VY4eOHbiii Kypc «Anredpa W Hayaia MaTEeMaTHYECKOTO aHAIM3a» SBIACTCS
OJIHUM W3 HauboJiee 3HAYMMBIX B TPOrpaMMe CpeaHero oodimiero oOpa3oBaHws,
MMOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeunBaeT MHCTPYMEHTAIBHYIO 0a3y s
M3Y4YEHHS] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYrod CTOPOHBI, (popmMupyer
JOTUYECKOe M a0CTPAKTHOE MBIIIUICHHE O0YyJYaomUXCsl HA YPOBHE, HEOOXOIUMOM
JUTSE OCBOEHUSI MH()OPMATHKH, OOIIECTBO3HAHNUS, NCTOPUH, CIIOBECHOCTH U JIPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca OOyYarolluecsi OBJIaJEeBaIOT
VHUBEPCAIBHBIM SI3BIKOM COBPEMEHHON HayKd, KoTopas (OpMYIHpPYET CBOU
JOCTIKEHUSI B MaTeMaTuieckon opme.

VYueOHbIil Kypc anreOpbl M Hayal MAaTEMAaTHYECKOTO aHaJIM3a 3aKJIaJlbIBAeT
OCHOBY [IJIl YCHEIIHOTO OBJAJCHUS 3aKOHAMH (PU3HKH, XUMHUH, OHOJIOTHH,
MMOHUMAHHSI OCHOBHBIX TE€HJICHIINI Pa3BUTUS YKOHOMUKHU U OOLIECTBEHHOMN JKU3HU,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX UU(PPOBBIX U KOMIBIOTEPHBIX



TEXHOJIOTUSIX, YBEPEHHO HCIIOJIb30BaTh MX JJIA JAalibHEWIIero oOpa3oBaHUs U B
MOBCEAHEBHOM >XKM3HU. B TO ke BpeMs OBiIaJiecHuE aOCTPAKTHBIMU MU JIOTUYECKH
CTPOTMMH KOHCTPYKLHMSIMH aareOpbl M MaTeMaTHYeCKOro aHaju3a pa3BUBAET
YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTUHHOCTH, JI0Ka3bIBATh
YTBEPKACHUS C TIOMOIIBIO MHIYKIUU U PacCykAaTh JEAYKTUBHO, UCIIOJIb30BaTh
00001lIeHHEe W KOHKPETH3alMi0, a0CTparupoBaHHE W AaHAJIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILICHUE.

B xoxe usyuyenus yueOHOro kypca «Anrebpa v Havaja MaTeMaTHYECKOIrO
aHanu3a» oOydarolivecs MOJy4yaroT HOBBIM OMBIT PElIeHUs MPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUUYECKUX MOJEIEN PEalbHBIX CHUTYaIHil,
UHTEpOpEeTallMd  TOJYUYCHHBIX  PCIICHWH, 3HAKOMSATCS C  IpUMepamMu
MAaT€MAaTUYECKUX 3aKOHOMEPHOCTEM B TMpUPOJNE, HAyKE U HUCKYCCTBE, C
BBIJAIONIMMHUCS MaTEeMAaTHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHbIlt Kypc 00NafaeT 3HAYUTENBbHBIM BOCIHUTATEIbHBIM IOTEHIIUATIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbI MmaTepual, CHOCOOCTBYIOIIMMA
(GbopMHUPOBaHUIO HAYYHOTO MHMPOBO33pPEHHUs, TaK M dYepe3 creuuduxky ydeOHOU
NESATENbHOCTH, TpeOyrome MNpOJOIKUTENIbHON  KOHIEHTPAlMK  BHUMAaHUS,
CaMOCTOSITEIbHOCTH, AKKYPATHOCTH 1 OTBETCTBEHHOCTH 3a MOJYy4YECHHBIN pEe3yJbTaT.

B ocHoBe MeToauku 00ydeHus aaredpe u HayajlaM MaTeMaTUYECKOT0 aHaJIu3a
JIKUT EATETbHOCTHBIA IPUHITUI 00 yUYeHHUS.

B ctpykType yuebHOTro Kypca «Anredpa v Hayalla MaTeMaTHUYEeCKOro aHAIM3a»
BBIJICJICHBl  CIEAYIOIIME COAEP)KATEIbHO-METOANYECKUue JuHuu: «Hucna wu
BbIUUCICHUS», «DyHKIMN U Tpadukny», «YpaBHEHUS M HEpaBeHCTBa», «Hauama
MaTeMaTHYECKOT0 aHanu3a», «MHoXecTBa H JIOrMkKa». Bce OCHOBHbIE
COJIEPKATEIbHO-METOAUYECKUE JIMHUU HW3Y4YalOTCS Ha MPOTSKEHUH JBYX JET
0o0y4eHUs Ha YPOBHE CPEIHETr0 O0IIero 00pa3oBaHus, €CTECTBEHHO JOMOIHSS APYT
JpyTa U MOCTENEHHO HACHIIIAsCh HOBBIMA TEMaMH U pa3jenaMu. JJaHHbIN yueOHbIN
KypC SBJISIETCS WHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe conepkaHue
HECKOJIbKMX MAaTeMaTUYECKUX IHUCIUIUIMH, TAKUX KaK anredpa, TPUTOHOMETpHUS,
MaTeMaTU4eCKUM aHaIu3, TEOPUSI MHOXKECTB, MaTeMaTUYeCKasi JJoruka u apyrue. [1o
Mepe TOro Kak o0y4arouiuecs OBJIAJEBarOT BCE Oosee NIMPOKUM MAaTEMAaTHUYECKUM
anmaparoM, y HHX IMOCJIEIOBATEIHHO (POPMUPYETCS M COBEPIICHCTBYETCS YMEHHE
CTPOUTH MAaTEMAaTUYECKYI0 MOJEIb PEAIbHOM CHUTyallMd, NPUMEHATH 3HAHWS,
MOJIyYEHHbIE TPU H3YyYEHHHM Y4eOHOro Kypca, A PELICHHS CaMOCTOSITEIbHO
c(hopMyJIMPOBAaHHOW MaTEMaTHYECKON 3a/JauM, a 3aTeM HHTEPIPETHPOBATH CBOM
OTBeET.

ConepxaTtenbHO-MeTOAMYECKas JUHUSA «YUucna ¥ BBIYUCICHUS 3aBepllaeT
(dbopMuUpOBaHUE HABBIKOB UCMOJIb30BaHUS JACHCTBUTEIBHBIX YUCEN, KOTOpOE ObLIO
Ha4yaTo Ha YPOBHE OCHOBHOI'O obuiero oopasosanus. Ha ypoBHe cpenHero oOuero



oOpa3zoBaHusg 0co0oe BHUMaHuUE yAeiusercs  (OPMUPOBAHHMIO  HABBIKOB
pPAlMOHANIBHBIX BBIYMCICHUN, BKIIOUYAIOMIMX B C€0s MCIOJBb30BAHUE Pa3IUUYHBIX
(GopM 3amucu YHMClIa, YMEHUE JeNaTh NPUKHUIKY, BBIIOJHATh NPUOIMKEHHBIE
BBIYMCIICHUS, OLICHMBATh YHUCIIOBBIE BBIpAXKEHUSA, pabOTaThb C MATEeMATHUYECKUMU
KOHCTAHTaMHU. 3HAKOMbIE OOYyYaloIUMCS MHOXECTBA HATypaJIbHbIX, LENbIX,
palMOHANIBHBIX W JACHCTBUTENIbHBIX  YUCET  JIONOJHSAIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4uceld. B  KaxaoM W3 53THUX MHOXKECTB paccMaTpUBAIOTCS
CBOICTBEHHBbIE €My cHenupUyYecKue 3aJadyd W Olepaluu: JeJeHHe Halelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXXECTBE IEJIbIX YHCel, O0COOble CBOWCTBA
pPAlMOHANIBHBIX M UPPALMOHAIBHBIX YUCEN, apu(PMETHUYECKUE ONepaluu, a TaKxKe
U3BJICYEHUE KOpHS HATypalbHOW CTENEHU HAa MHOKECTBE KOMIUIEKCHBIX YHUCEN.
bnarogapss mocienoBaTeabHOMY PACIIMPEHUIO Kpyra HCIOJb3yeMbIX YHUCENT U
3HAKOMCTBY C BO3MOKHOCTSIMU WX NMPUMEHEHUS JJIsl PElICHUsl pa3InyHBbIX 3aj]ad
dopMupyeTcsi pe/ICTaBICHUE O €IMHCTBE MaTeMaTHUKU KaK HAayKd U e€ pojid B
NOCTPOCHUHM MOJIENIEH PEealbHOTO MHpa, IMIMPOKO HMCHOJB3YIOTCS 0000IIeHne U
KOHKPETHU3ALIHS.

Jluaus «YpaBHEHHSI M HEPABEHCTBA» peaIU3yeTcsl Ha MPOTSIKEHUU BCETO
oOydeHHs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHHUs, IMOCKOJBKY B KaXIOM
paznene IlporpamMmbl NpenyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3adad. B
pesynbrate OOydalIlluecs OBJIAJNEBAIOT PA3IUYHBIMU METOJaMHU  PEIeHUs
pPalMOHANIbHBIX, HWPPALMOHAIBHBIX, TOKAa3aTENIbHBIX, JIOTApUDMHUUECKUX U
TPUTOHOMETPUYECKUX YPaBHEHMI, HEPaBEHCTB W CHUCTEM, a TaKXe 3ajad,
coaepkalux MmapaMmeTpbl. lloydeHHbIE YMEHHS IIMPOKO HCIOJIB3YIOTCS TIpH
uccienoBaHun (YHKIUNA C TOMOIIBIO MPOU3BOIHOM, MPU PEIICHUU MPUKIATHBIX
3a/lay ¥ 3a7]a4 Ha HAaXOXJACHUE HAHOOJIBIINX U HAMMEHBIIUX 3HAYCHUH (PYHKIUU.
JlanHasi conmepkatenbHas JTUHUS BKIIOYaeT B cebs Takxke GOpMHUpPOBAHUE YMEHUM
BBIMOJHATh  pacuéTel 1o  (GopMmynaM, MpeoOpa3oBaHUs  PaLMOHAJBHBIX,
UPPALMOHAIBHBIX M TPUTOHOMETPUYECKHX BBIPAKEHUI, a TaKXKe BbIPAKEHUN,
COJepKaIllMX CTENeHU U Jorapudmbl. braronaps usydeHuio anredpandeckoro
MaTepuaia IpOUCXOAUT JajbHeHIee pa3BUTHE aJITOPUTMUYECKOTO U a0CTPAKTHOTO
MBILIUICHUS 00ydYaromuxcsi, (OPMUPYIOTCS HABBIKU JCTYKTUBHBIX PACCYXIEHUM,
paboTBl C CHMBOJBHBIMH (oOpMamH, TPEACTABICHUS 3aKOHOMEPHOCTEH H
3aBHCHMOCTEW B BUJIE PaBEHCTB U HepaBeHCTB. AnreOpa npeanaraet 3¢ ()eKTUBHbIE
MHCTPYMEHTBI [UJIsl pEUIEeHUs] MPAKTHYECKUX M €CTECTBEHHO-HAay4HbIX 3a/ad,
HaIJIAIHO IEMOHCTPUPYET CBOM BO3MOXKHOCTHU KAaK SI3bIKA HAYKH.

CopnepxarenbHo-MeToANYECKass JMHUAA «DyHKIMM U Tpa@UKU» TECHO
NeperuieTaeTcs ¢ JAPYTMMHU JIMHUSAMH Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 33JaET MOCIIEIOBATENbHOCTD U3YUEHHsI MaTepuana. M3yueHne cTeneHHou,
MOKa3aTeIbHOM, Jorapu(PMUYecKoi U TPUTOHOMETPUUECKUX (DYHKIUN, UX CBOMCTB



U rpauMKOB, UCIOJIb30BaHUE (PYHKIMI I peuieHus 3aj1ad U3 APYruxX y4eOHBIX
MPEAMETOB U pealbHOM )KM3HU TECHO CBSI3aHO KaK C MAaTEMAaTHUUYECKUM aHAJIU30M,
TaK M C PEIICHUEM YypaBHEHUU U HEepaBEHCTB. lIpu 3TOM OO0bIIOE BHUMAHHE
ynensercss GOpMUPOBAHUIO YMEHHUs BhIpaKaTh (POpMysraMu 3aBUCUMOCTH MEXKIY
pa3IUYHBIMU BEJIMUYMHAMH, HCCJEAOBaTh IMOJy4YeHHbIE (YHKIIUU, CTPOUTHh HX
rpaduku. MaTepuai 3Toil cojiepaTeaIbHOM JIMHUY HalleJIeH Ha pa3BUTHE YMEHUN U
HaBBIKOB, MMO3BOJISIFOIIUX BHIPAXKATh 3aBUCUMOCTH MEXKAY BETUYMHAMU B PA3IMUHON
dbopme: aHaIUTHYECKOH, rpaduueckoil u ciioBecHOU. Ero u3zydenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIIEHHIO U
KOHKPETHU3aIlNH, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenbHas nuHusi «Hauyana maTreMaTHyecKOro aHajiv3ay MO3BOJISIET
CYILIECTBEHHO PACIIUPUTh KPYr KaK MaTeMaTHYECKUX, TaK U MPUKIAAHBIX 3ajad,
JOCTYIHBIX OOYYaIOIIMMCS, TaK KaK Yy HUX TOSIBISETCS BO3MOXHOCTb CTPOHTh
rpaduKu  CIOXKHBIX (PYHKIMH, OMPENENaTh WX HauOOJbIINE W HAUMCHBIINE
3HAQYCHMS, BBIYUCIIATH IUIOMAAN GUryp U OOBEMBI TEJ, HaXOAWTh CKOPOCTH M
yCKOpeHHUs: TpoiieccoB. JlaHHas coaepkatelbHas JHWHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTU TIOCTPOCHHS MaTEMaTHUUECKHUX MOJIeJIed pealbHBIX CHUTYaIluH,
MO3BOJIIET HAXOAUTH HAWJTyUIllee PeIIeHNE B TPUKIIAHBIX, B TOM YUCIIE COLIMATBLHO-
HKOHOMHMYECKHUX, 3aJadyax. 3HAaKOMCTBO C OCHOBAaMHM MaTEeMaTHYECKOTO aHaln3a
CIIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (OPMATbHO-JIOTHUYECKOTO U KPEaTUBHOTO
MBIIIJIEHUS, (QOPMUPOBAHHIO YMEHUW paclo3HaBaTh MPOSBICHUS 3aKOHOB
MaTEeMaTUKU B HAYKe, TEXHUKE U UCKycCcTBe. O0yUaromuecs y3HatoT O BBIAAIOITUXCS
pe3ynbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTUS MaTeMaTHKW KaK HAayKH, U 00 HX
aBTOpax.

ConeprkarenbHO-MeTOANYECKasT TUHUS «MHOXKECTBA U JIOTHKA) BKIIOYAET B
ceOs1 DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTHYeCKOW JIOTUKH. TeopeTHKo-
MHOECTBEHHBIE MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC IIKOJIbHOW MaTEMaTUKHU
W TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIM S3bIK, OOBEIUHSIONIUN BCE pa3leibl
MaTeMaTUKd M €€ NPWIOKEHUW, OHU CBS3bIBAIOT pa3Hble MaTEeMaTUYECKHE
JUCUUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTh OOy4YaroleMycsi TOHUMAaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK
COBPEMEHHON MAaTEMaTHKU M HMCHOJIb30BaTh €ro JUIsl BHIPAXKEHUSI CBOMX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MATEMAaTHKHA KaK HAyKd CIEIyeT TMPU3HATH
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHUW U CJEJOBAaHUE OMNPEACIEHHBIM
MpaBUjlaM  MOCTPOEHUS  JIOKA3aTeNbCTB.  3HAKOMCTBO  C  JJIEMEHTaMu
MaTeMaTU4eCKOM JIOTMKHA CHOCOOCTBYET PAa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00y4Jaromuxcs, MO3BOJSET UM CTPOUTh CBOU PACCYXKJEHHUSI Ha OCHOBE JIOTHUYECKUX
npaBuiI, GOPMUPYET HABBIKA KPUTHUECKOTO MBIITUICHHS.



B yueOHOM Kypce «Anrebpa W Hadaja MaTEMaTUYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTEMAaTHUECKOT'O MOJICIHUPOBAHUS, KOTOpPHIE MPHU3BaHBI
crocoOCcTBOBaTh (HOPMUPOBAHMIO HABBIKOB IOCTPOCHUS MOJENEH pealbHbIX
CUTyallui, HWCCIENOBaHMUS JTHUX MOJIeJied ¢ TMOMOIIBI0 ammapara ainreopbl u
MaTeMaTU4YeCKOro aHaJin3a, HMHTEPIPETalMy TOJYYECHHBIX pPe3yJIbTaTOB. Takue
3aJIaHUS BIUICTCHBI B KKIBIA M3 Pa3eiIOB MPOTPaMMBI, IIOCKOJIBKY BECh MaTepHal
y4eOHOTr'0 Kypca HIMPOKO HMCIOJIB3YETCA MJI PeIIeHHs] MPUKIaIHbIX 3anad. [Ipu
pelIeHNd  peabHBIX  MPAKTUYECKUX  3a7a4  OOydyarolmuecs:  pa3BUBAIOT
HAOII0IaTEeIbHOCTh, YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIOJIB30BaTh  AHAJIOTHIO, 0000IIaTh U  KOHKPETHU3UPOBATH  MpoOJeMy.
JlesTenbHOCTh TIO  (OPMHUPOBAHUIO HABBIKOB pEIICHUS TPHUKIAJAHBIX 3a7ad
OpraHU3yeTCs B MPOIECCe U3YyUEHUs BCEX TeM y4eOHOro Kypca «Anredpa u Havaia
MaTEeMaTHYECKOTO aHaJIN3a.

Ha wusyuenune ydeOHOro kypca «Anrebpa W Havajlla MaTeMaTHYECKOTO
aHanu3a» otBoauTcs 272 vaca: B 10 kmacce — 136 gacos (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 daca B HEJIENIO).



COAEPXAHUE OBYUYEHUA
10 KVIACC

Yucia v BbIYMCICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble mnepuoanyeckue aApodu. Ilpumenenue npoOeld M MPOLEHTOB IS
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIC 3HAHUN U PEAIbHOM KU3HU.

JlelicTBUTENbHBIE uMCHa. PalMoHaNbHbIE W HPPAUMOHAIBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMHU  4YHCiIaMu.  Moayib
JIEUCTBUTEIILHOTO YHuCia U ero cBoiicTBa. [IpubamkEHHbIE BBIYUCICHUS, TTpaBUiia
OKpYTJICHUS, MPUKUJIKA U OLIEHKA pe3ybTaTa BEIYUCICHUI.

Crenenb C uenbiM mnokaszateneMm. bunHom Hbrotona. Hcnonb3oBanue
noaxoAsIIed GopMbl 3aMUCcH AECHCTBUTEIBHBIX YHUCEI JIJIsl PEIICHUS TPAKTUUYECKUX
3a7a4 U MPEJICTABICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHN U €0 CBOMCTBA.

CreneHb C palMOHAJIBHBIM IMOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NENCTBUTENIBHBIM MOKA3aTEJIEM.

Jlorapudgm uymcna. CpoiicTBa jnorapudma. JlecsiTUUHbIE W HaTypalbHbIE
Jorapudmel.

CuHyc, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs 1 HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOpPEHb
ypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHS U ypaBHEHUs-cliecTBHs. HepaBeHCTBO,
pelIeHrne HEPaBEeHCTBA.

OCHOBHBIE METOBI PEIICHUS MEJbIX U APOOHO-PAMOHATFHBIX YPaBHEHUHN U
HEpaBEHCTB. MHOroO4ieHbl OT OJHOW MEpeMEHHOW. JleneHne MHOrouwieHa Ha
MHOTOYJICH ¢ ocTaTKoM. Teopema be3y. MHorousneHsl ¢ nenbiMu kodduimeHtamu.
Teopema Buera.

[TpeoOpa3zoBaHys YUCIOBBIX BBIPAKEHUH, COEPIKAIINX CTETICHU U KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHbIE METOJIbI peleHus
MPPALHOHAIBHBIX YPaBHCHUM.

IlokazarenbHble ypaBHEHHs. OCHOBHBIE METOJbl PELICHUS] MOKA3aTEeIbHBIX
YPaBHEHHM.

[IpeoOpazoBaHue BBIPAKEHUI, COJIEpHKAITUX JTOTAPUPMBI.

Jlorapudmuyeckue YpaBHEHUA. OcHOBHBIE METO/IbI peleHus
norapuMUYECKUX YpaBHEHUH.

OcHOBHBIE TPUTOHOMETPUUECKUE bopmyIbL. [IpeobpazoBanue
TPUTOHOMETPUUECKUX BBIPAKEHHI. PellleHne TpUroHOMEeTpUIECKUX YPABHEHUM.



Pemienue cucreM nMHEWHBIX YypaBHEHUMU. Marpuna CUCTEMBI JUHEUHBIX
ypaBHeHUW. OnpenenuTens MaTpULbl 2X2, €ro TeOMETPUUYECKUI CMBICI U CBOMCTBA,
BBIYMCIIEHUE €T0 3HAYEHUs, IPUMEHEHHUE OINPEACIUTENS I PELICHUS] CUCTEMBbI
JMHEMHBIX ypaBHEHUU. PellleHue NpUKIAaIHBIX 3a1ad C IIOMOIIBI) CUCTEMBI
JIMHENHBIX ypaBHeHUU. MccnenqoBanue noCTpOCHHON MOJIENH € IIOMOIIBI0 MaTPHUIL]
U OIIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKMX MOJEIIEN pPEAJbHOM CUTyallMd C MOMOIIBIO
YpPaBHEHUN U HEpaBeHCTB. lIpuMeHeHUe ypaBHEHUN U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1ay U 33J1a4 U3 Pa3InYHbIX 00J1acTel HAYKU U PEAIbHOM KU3HH.

DYyHKIUHN U TPaPUKU

OyHKIMA, crnocoObl 3agaHust (QyHKIuU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpadukoB ¢ yHKIHA.

O6nactp ompeneneHus ¥ MHOKECTBO 3HaueHuM ¢yHkuuud. Hymu dynkumm.
[IpomesxyTku 3HakonocTostHCTBA. UETHbIe 1 Heu€THbIe GyHKUMU. [lepuoandeckue
¢ynkiuu. IIpoMexxyTku MOHOTOHHOCTH (yHKIHMH. MakCUMyMbl U MHUHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUCHHsI (PYHKIIUU Ha TIPOMEKYTKE.

JluneitHasi, KBaJgpaTU4Hass W JApPOOHO-IHHEHHAs (YHKIMHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IENIbIM MoKa3ateneMm. EE coiicTBa u
rpaduxk. CBoiicTBa u rpaduk KOpHS N-0ii CTENEHU KakK PYHKIIMU OOpaTHON CTENEHU
C HAaTypaJIbHbIM IMOKAa3aTEJIEM.

[TokazarenbHass U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
HcnonszoBanue rpadukoB GyHKIUH IS PEIICHUS] YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUN YHCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCMMOCTH B pEaJbHBIX IIPOLIECCAX U SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hayana MmaTeMaTH4eCKOro aHaJIu3a

IlocnemoBaTeIbHOCTH, CHOCOOBI 3aJlaHMS IIOCIIEAOBATEILHOCTEH. MeTox
MaTeMaTU4eCKOM UHAYKIUHA. MOHOTOHHBIE U OTPAaHUYEHHBIE IT0CIE0BATEIBHOCTH.
HcToprss BO3HMKHOBEHHMS MAaTE€MaTHYECKOIO aHalM3a KaK aHajlIn3a OECKOHEUYHO
MAJIBIX.

ApudmeTtnueckas u reomeTpuyeckas nmporpeccun. beckoneuHo yoObiBaromas
reomerpuueckasi nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIIEH T'€OMETPHUUYECKOM
MPOTrpeccuu. JINHENHBIN U 3KCIIOHEHIUAIBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
IIpoLeHTOB. Mcnonb30BaHWE TPOTPECCHMU UL PELICHUS peajbHbIX 3a1a4
IIPUKJIATHOTO XapakTepa.



HenpepbiBHble (QyHKIMUM W UX CcBoMcTBAa. ToukuM paspbiBa. ACHMITOTHI
rpadgukoB QyHkiui. CBoCTBa (YyHKUMU HENpPEephIBHBIX HAa OTpe3Kke. Metoj
MHTEPBAJIOB Ul DPELICHHUS HEpaBeHCTB. lIpuMeHeHHME CBONCTB HENPEpPBIBHBIX
(GyHKUMN 111 peieHus 3a1ay.

[lepBas u BTOpas npousBojHble GpyHkMKU. OnpeneneHue, reoMeTpUYeCKuil u
(du3nuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHBIE  BJIEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cyMMbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, olepaluyd HaJ MHOXKECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHKO-MHOXECTBEHHOTO —ammapara  Juls
ONMCAaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYrux
y4eOHBIX ITPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMYECKOro OOBEKTa, CJEICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbhbie u nensle yucina. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuii oOuui nenurens (ganee — HOJl) m HamMeHsblee ooOiee
kpatHoe (nanee — HOK), ocTtaTkoB o Mmoayito, anroputMa EBkinaa st peiieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie wucna. AnreOpanyeckass W TpUTOHOMETpHUYecKas (OpMBI
3aMCH KOMIUIEKCHOTO YHCTa. ApHU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHON TUIOCKOCTH.
®opmyna Myaspa. KopHu N-0i cTeneHu U3 KOMIUIEKCHOrO uucia. llpumenenue
KOMITJIEKCHBIX YHCEN IS PeIeHus (U3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrtema u COBOKYITHOCTh YPaBHEHU U HEPABEHCTB. PABHOCHUIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEICTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKHX  YpPaBHEHUW C  TOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OcCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IBI PELICHUSI UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUICHUS CHCTEM M COBOKYIHOCTEH PAlMOHAJIbHBIX,
UppAIMOHAIBHBIX, TOKA3aTEIbHbBIX U JIOrapU(PMHUUECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



[IpumeHeHne ypaBHEHUM, CUCTEM U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHUYECKUX
3a/1a4y ¥ 3a/1a4 U3 pa3InyHbIX 00J1acTe HAYKH U PEAIbHOM KU3HU, UHTEPIIPETALIUS
MOJIYYEHHBIX PE3YyJIbTaTOB.

DYyHKIUHN U TPAaPUKHU

I'paduk kommnoszunuu ¢Gyskiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPaBEHCTB HA KOOPJIAWHATHOM MIOCKOCTH.

Tpuronomerpuueckue QyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHs ypaBHEHM U HepaBeHCTB. ['paduueckue
METO/]Ibl peLIEHUs 3a/1a4 C MapaMeTpamu.

Hcnonb3oBanue rpadukoB (QyHKIMI AJig HCCIEOBAaHUS MPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
PEIMETOB U PEAIbHOM KU3HHU.

Havana maTeMaTH4ecKOro aHajim3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH H
skcTpeMyMmbl. Haxoxkienne HanboIbIIero 1 HAMMEHBIIET0 3HAU€HUI HEMPEPHIBHOM
(GyHKIIMU Ha OTpE3Ke.

[IpumeHeHne NPOU3BOJHON JUIsi HAXOXKJIEHUS HAWIYYIIEero pEIICHHUs B
OPUKIAOHBIX 3ajadax, sl ONpPENENIeHHs CKOPOCTM M YCKOpPEHHs IpoIlecca,
3a1aHHOTO (HOPMYJION MJIH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpasHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPA3HBIX.

Huterpan. ['eomeTpruuecknii CMbICT UHTETpaia. BeraucieHue onpeneaéHHoro
uHTerpana mo popmyne Hetotona-JIeiOnua.

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

[Ipumepsr pemenuit nuddepeHIHATBHBIX YpaBHEHUH. MaremaTudeckoe
MOJIETIMPOBaHUE peajbHBIX IPOLECCOB C TMOMOLIBI0 U depeHINATbHBIX
YPaBHEHHUM.



IUDTAHUPYEMBIE  PE3VJIbTATBI  OCBOEHMA  YUEBHOI'O  KVYPCA  «AJITEBPA WU HAYAIJIA
MATEMATHYECKOI'O AHAJIN3A» (YIJIYBJIEHHBIM YPOBEHB) HA VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIBTATBI

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh T'PAKJAAHCKON TMO3UIIMK O0YYAIOIIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO
oO1iecTBa, MPeACTaBICHUE O MAaTEeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYDP, SIBICHUU, MPOIEIYP
IPaXKJIAHCKOTO 00IIecTBa (BBIOOPHI, ONMPOCHI M JIPYroe), YMEHHE B3aUMOJCHCTBOBATH C COIMAIBLHBIMU WHCTUTYTaMH B
COOTBETCTBUHM C MX (DYHKIIUSAMHU U Ha3HAUCHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKON TPaKTAHCKON MIECHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY M HACTOSIIEMY POCCHUICKOMN
MaTE€MAaTHKH, [IEHHOCTHOE OTHOIICHHUE K JOCTHXKEHUSIM POCCUICKHX MAaTEMATHKOB M POCCUICKONW MaTEMAaTHUYECKOMN LIKOJIBI,
UCIIOJIb30BaHME ITUX JOCTHKEHUHN B IPYTHX HayKax, TEXHOJIOTHUAX, cPepax IKOHOMUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHHME TYyXOBHBIX IIEHHOCTEW POCCHIICKOTO Hapoaa, c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITHUYECKOTO
MOBEJICHHUSI, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHU I HAYKU U JEATEIbHOCThIO YYEHOTO, OCO3HAHUE JIMYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWYMBOTO OYIyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIICHUE K MUPY, BKIII0Uas ICTETUKY MAaTEMAaTHIECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, pEIICHUH,
paccyX1eHui, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM acCIlleKTaM pa3lIMYHbIX BUIOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHMSA:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHATh MAaTEMAaTHYECKUE 3HAHUS B MHTEpEcax 3J0pPOBOTO W 0e€30MacHOro obpasa
KU3HU, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3JI0POBBIO (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTIbIXA,



peryisipHas (Quinueckas aKTUBHOCTB), (DU3UUYECKOE COBEPILICHCTBOBAHUE MPU 3aHATUAX CIOPTHUBHO-03/I0POBUTEIHHON
NEeSATebHOCTHIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYJy, OCO3HAHHE IIEHHOCTH TPYAOJIO0US, WHTEpPEC K pa3IudHbIM cdepaMm mpodeccuoHaIbHON
NESATeIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM W €€ MPUJIOKECHHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIM BBHIOOp Oymylien
npodeccud U pearu30BbIBATH COOCTBEHHBIE JKU3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHYEeCKOMY
00pa3oBaHUIO W €aMOOOPa30BAHUIO Ha TMPOTSKEHWHM BCEW >KU3HHM, TOTOBHOCTh K AKTUBHOMY YYacTHIO B peEIICHUU
MPaKTUYECKUX 3aJlady MaTeMaTHYECKON HaNpPaBICHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKON KYJIbTYphl, NMOHUMAaHHUE BIUSHUS COIMATLHO-IPKOHOMUYECKUX TPOIIECCOB Ha
COCTOSIHUE TIPUPOIHON U COIMAIBHON Cpe/ibl, OCO3HAHME III00aJIbHOTO XapaKkTepa 3KOJIOTHUYeCKUX MPo0JIeM, OpUEHTAIUS Ha
NpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUUW JUIs pellieHus 3a/1ad B 00JIaCTH OKpYXKalollel cpeibl, MJIaHUPOBAHUE MOCTYNKOB U
OILICHKHU X BO3MO>KHBIX MOCJIEICTBHI NIl OKPY KAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOMN
NPAKTUKU, TOHUMaHNEe MaTeMaTHYeCKON HAyKHU KakK c(hephbl ueIoBeueCcKon AesITeIbHOCTH, ITANOB €€ Pa3BUTHS U 3HAYMMOCTH
JUTSL Pa3BUTHSA [IUBUIIM3AIIMH, OBJIAICHHUE SI3bIKOM MAaTEeMATUKU U MATEMAaTHUECKON KyJIbTYpOH KaK CpEJICTBOM MTO3HAHUS MUDA,
TOTOBHOCTh OCYIIECTBIIATH IPOECKTHYIO U UCCIIEI0BATEIbCKYIO IESITENIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCATbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornuyeckue JelcTBUSA:
BBISBIIAITh M XapaKTEPU30BaTh CYIMICCTBECHHBIC MPU3HAKA MAaTEeMaTHYCCKHX OOBEKTOB, IMOHATHH, OTHOIICHUN MEXIY
MOHATHSAMH, (OPMYIUPOBATH OINPEICICHUS MOHATHN, YCTAaHABIMBATH CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMU, OCHOBAHUS
17151 000OIIIEHUSI M CPaBHEHUS, KPUTEPHUU MPOBOIMMOI0 aHAIN3a;



BOCIIPUHUMATH, (DOPMYNHPOBATh U MPEeOOPaA30BLIBATH CYXKJCHHS: YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €IUHUYHbIC,
YacTHBIE U O0II1e, YCIOBHBIE,

BBISIBJISITh MaTE€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpEUMs B (pakTax, aHHBIX, HAOTIOJICHUSIX U
YTBEPKICHUAX, PEJIaraTb KPUTCPUH JJIS BBISIBICHUS] 3aKOHOMEPHOCTEN U MPOTUBOPEUUH;

JI€TIaTh BBIBOJIBI C MCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, IETYKTUBHBIX U UHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKITIOUCHU I
110 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSITEIILHO JI0KA3aTeILCTBA MATEMATUUECKUX YTBEPKICHUM (TIPSIMbIE U OT IPOTUBHOTO), BEICTPAauBaTh
apryMEHTAIINIO0, PUBOUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKJICHHS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus y4eOHOM 3ajauu (CpaBHHUBATh HECKOJIBKO BapHMAaHTOB peIIeHUs, BhIOMpaTh Haubosee
MOJAXOASIIUHN C YIETOM CaMOCTOSTENIFHO BBIJICIICHHBIX KPUTCPUER).

ba3oBble ucciaenoBarTebCKue 1eMCTBUS:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIIEIOBATEIILCKUNH MHCTPYMEHT IMO3HAaHUS, (OPMYIHPOBATH BOMPOCH, (HUKCHPYIOIINE
IpOTUBOpEUHe, MpodiieMy, YCTAaHABIUBATh HCKOMOE U JIaHHOE, (DOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIHIO,
MHEHHE;

POBOAUTH CaMOCTOSATEIBHO CIUIAHUPOBAHHBIN JKCHEPUMEHT, HCCIECIOBAaHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, SABJICHHUS, IIPOIIECCA, BHISIBICHUIO 3aBUCHMOCTENH MEXKYy 00BEKTaMU, SIBICHUSMHU, ITPOILIECCAMU;

CaMOCTOATEIHHO (POPMYIHUPOBATH OOOOIIIEHUS 1 BBIBOJIBI IO PE3yJIbTaTaM MPOBENEHHOTO HAOMIOACHUS, HCCIICIOBAHUS,
OIICHMBATh JIOCTOBEPHOCTD MOIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

IIPOTHO3UPOBATh BO3MOXXHOE PA3BUTHE IIPOLECCA, & TAKXKE BBIIBUTATh IPEAINOIOKEHHUS O €ro Pa3BUTUH B HOBBIX
YCIOBUSIX.

Pabora ¢ undgopmaumeii:

BBISIBIISITH Je(UIINTH HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX JIJIS1 OTBETA HA BOMIPOC U TSI PEIICHUS 3a/1a4u;

BBIOMpATh WH()OPMAITNIO U3 UCTOYHUKOB PA3IMYHBIX THIOB, aHAJTU3UPOBATh, CACTEMAaTU3UPOBATH M HHTEPIIPETHPOBATH
nHOOPMAITNIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHNUS;

CTPYKTYypUpPOBaTh HHGOPMALUIO, IPEACTABIATH €€ B pa3IMuHbIX (OpMax, HILTIOCTPUPOBATH IrpaduuecKys;

OLICHUBATh HAAEKHOCTh MH(OPMALIUU 0 CAMOCTOATENBHO CPOPMYITUPOBAHHBIM KPUTEPHUSIM.



KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OOmenue:

BOCIIPUHUMATH U (DOPMYJIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSAMU U LETSIMH OOIICHUS, SICHO, TOYHO, TPAaMOTHO
BBIpQ)XaTh CBOIO TOYKY 3PEHUS B YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJAYy pEIICHHS 3aJauu,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B X07I€ 00CY>KJICHHS 3a7]aBaTh BOIIPOCHKI IO CYIIECTBY 00CYXIaeMO# TeMbI, MPOOJIEMBI, peIIaeMoi 3a7a4u, BHICKa3bIBaTh
U7IeH, HaIICJICHHBIC Ha TOUCK PEIICHUsS, COMOCTABJISATH CBOM CYXKJICHHS C CYXJACHUSMH JAPYTHMX YYaCTHHUKOB JUajora,
O0OHApYKUBATh Pa3IMYNE U CXOJCTBO MO3UIUI, B KOPPEKTHOU opme hOpMYyITUPOBATH PA3HOTIIACHSI, CBOM BO3PAXKEHUS,;

PEACTABIATh PE3YJIbTaThl PEIICHUs 3a7adyH, SKCIIEPUMEHTA, WCCIEIOBaHMS, MPOEKTa, CaMOCTOSITEIILHO BBIOUPATH
dbopmaT BBICTYIUICHHS C yY€TOM 3aj1a4 MPE3EeHTAIMH U OCOOCHHOCTEH ayIUTOPHUH.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

COCTaBIIATh IUIAH, QJITOPUTM pEIIECHUS 3a/Jaud, BBIOMPATh CHOCOO pEHIeHUS ¢ Y4€TOM HMMEIOIINXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

BJIAJICTh HABBIKAMH TTO3HABATEILHOM PEIICKCHUU KaK OCO3HAHUS COBEPIIAEMbIX IEUCTBUI U MBICIUTEIBHBIX TIPOIIECCOB,
WX PE3yNbTAaTOB, BIAJETh CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIA TMpoIiecca W pe3yibTaTa peHIeHUs MaTeMaTUYeCKOn
3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPHIE MOT'YT BOBHUKHYTh P PEIICHUU 3aJa4l, BHOCUTh KOPPEKTHUBBI B A€SATEIBHOCTh HA
OCHOBE HOBBIX OOCTOSITEIbCTB, TAHHBIX, HAWJIEHHBIX OLINOOK, BHIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pE3yJbTaTa LEIM U YCIOBUAM, OOBACHITH MPUYUHBI JTIOCTUKEHUS WIM HEIOCTHUKEHUS
PE3YIABTATOB JIESITEIIBHOCTH, HAXOAUTh OIIMOKY, AaBaTh OLEHKY NPUOOPETEHHOMY OMBITY.

CoBMecTHas 1€ATEIbHOCTD:



MOHUMATh U UCIOJH30BaTh MPEUMYIECTBA KOMAHIHOW U WHAMBUIYAIbHOW paOOThI MPHU PEIICHUH YYEOHBIX 3ajad,
MIPUHUMATH 11€]b COBMECTHOM JeATEeIbHOCTH, MIIAHUPOBATH OPraHU3aAIMI0 COBMECTHOM pabOThI, paciipeAesiTh BUJIBI padoT,
JIOTOBapHUBAThCS, 00CYK1aTh MPOLIECC U PE3YNbTAT padOThI, 00001IaTh MHEHUSI HECKOJIBKHUX JTIOJIEH;

y4acTBOBATh B TPYNIOBBLIX opMax paboThl (00CYKIeHHs, 0OMEH MHEHHUH, «MO3TOBBIC IITYPMbD» U UHBIEC), BBHITIOIHSTD
CBOIO YacTh PabOTHI U KOOPAMHUPOBATH CBOM JACHCTBUS C APYTUMHU YJIE€HAMHU KOMaH/IbI, OIIEHUBATh KAYE€CTBO CBOETO BKJIaja
B OOIIMI MPOYKT MO KpUTEPHUIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy o6yuenus B 10 kyacce 00y4yarOnIuics MOJyYHT CICAYIOMKUE IPEAMETHBIC PE3YIbTaThI IO OT/ICIbHBIM TEMaM
paboueil mporpaMmbl y4eOHOTO Kypca «Anredpa v Hadajla MaTeMaTHIECKOTO aHAJIU3a:

Yuciaa 1 BBIYHCIEHUS:

CBOOOJIHO ONEPUPOBATh TOHATHUAMH: PAIMOHAIBHOE 4YHCIO, OECKOHEYHas Iepuoauyeckas ApoOb, MPOICHTHI,
UppalMoOHAIbHOE YMCII0, MHOXKECTBA PAlIMOHAIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIBHOTO YUCTIA;

MPUMEHSATH APOOU U IPOLICHTHI JIJIs1 PEIICHUS MPUKIIAIHBIX 3a/1ad U3 Pa3IMYHBIX OTPAClIe 3HAHUHA U pealTbHON KU3HMU;

PUMEHATH TPHUOJIMKEHHBIC BRIUUCIICHHS, TIPABUIIA OKPYTJICHUS, MPUKUIAKY U OIIEHKY pe3y/IbTaTa BIYUCICHH;

CBOOOJIHO OIEPUPOBATH TMOHATHEM: CTEICHBb C IIEJBIM IIOKa3aTelieM, HCIIOIb30BaTh MOAXOAAIIYI0 (opMy 3amucu
JNEVUCTBUTEIBHBIX YUCEJ JJISl PEIICHUS MTPAKTUYECKUX 3a4a4 U MPEACTABICHUS TaHHBIX;

CBOOOJIHO OIIEPUPOBATH MOHATHEM: ApU(PMETHICCKUA KOPEHb HATYPAIBHOM CTETICHU;

CBOOOJTHO ONIEPUPOBATH MOHSATHEM: CTEIIEHb C PAIIMOHAJILHBIM ITOKa3aTelIeM;

CBOOOJIHO ONIEPUPOBATH MOHATHUIMHU: JJorapru(m duciia, 1eCITUIHBIC U HaTypaIbHbIC JIOTApU(MBIL;

CBOOOJTHO ONIEPUPOBATH MOHATHIMU: CUHYC, KOCUHYC, TAHTCHC, KOTAHT€HC YHCIIOBOTO apryMEHTa;

ONEPUPOBATH MOHITUSIMHU: APKCUHYC, ApDKKOCUHYC U aPKTAHT€HC YHCJIOBOI0 apryMeHTa.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJIHO OTMIEPUPOBATH MOHATUAMHU: TOXKJIECTBO, YPaBHEHHE, HEPABEHCTBO, PABHOCHIILHBIC YPABHEHUS U YPABHEHMUS -
CJICJICTBHUSI, PABHOCHJIbHBIC HEPABEHCTBA;



MPUMEHSTh PA3JIMYHBIE METOIbI PEIICHHS PAllMOHAIBHBIX M JPOOHO-PANMOHATIBHBIX YPAaBHEHHMA, MPUMEHSATH METOJ
WHTEPBAJIOB JIJIS PEIICHUS HEPABEHCTB;

CBOOOJHO ONEPHPOBATH MOHATHUSIMHU: MHOTOWICH OT OJHOW MEPEMEHHOHN, MHOTOWICH C IEJIbIMH Kod(PUIHeHTaMH,
KOPHM MHOTOYICHA, MPUMEHSATH JCIICHHEe MHOTOWICHAa Ha MHOTOYICH C OCTaTKoM, TeopeMy besy m Teopemy Buera mis
pEIICHMS 3a/1a4;

CBOOOTHO ONEPHPOBATH MOHATUSAMHU: CUCTEMA JIMHEHHBIX YPAaBHCHHM, MAaTPUIlA, ONPEISITUTENb MATPHUIIBI 2 X 2 U €ro
TCOMETPUYCCKUH CMBICJ, WCIOJIB30BaTh CBOMCTBA OMpEACTUTENT 2 X 2 JJis BBIYUCIICHHS €ro 3HA4YCHUS, MPUMCEHSTH
OTIPEICITMTEIN IS PEIICHHUSI CUCTEMBbI JIMHCHHBIX YpaBHCHHUH, MOJICIUPOBATh PEAIbHBIC CUTYaIlUU C ITOMOIIBIO CHCTEMBI
JUHEHHBIX YpPaBHCHUH, WCCIICAOBATh IMOCTPOCHHBIE MOJCIIH C TIOMOIIBIO MATPHUIl U OINpEACIUTeNIeH, HHTEPIPETUPOBATh
TIOJTYYCHHBIN PE3YIIbTaT;

UCIIOJIb30BaTh CBOMCTBA IEUCTBUI C KOPHSAMHU JIJIsl TPeoOpa30BaHus BEIPAKEHUN;

BBITIOJHSATH TPe0OpPa30BaHUs YUCIOBBIX BRIPAXKEHUH, COJIEPKAIIUX CTETICHH C pallMOHATBHBIM [TOKa3aTelIeM;

UCIIOJIb30BaTh CBOMCTBA JIOTapu(MOB JJIsl IPeoOpa3zoBaHus JOrapupMUIECKUX BbIPAKEHU;

CBOOOTHO ONIEPUPOBATH MOHITHAMU: UPPALIMOHATBHBIC, TOKA3aTEeNbHbIE U JJoTapuMUUECKUE YPAaBHEHUS, HAXOAUTh UX
PEIICHHS C TTOMOIIBIO0 PABHOCUIIBHBIX MEPEX0I0B WM OCYIIECTBIISAA MPOBEPKY KOPHEI;

MPUMEHSTH OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI JUTsl MPEeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKEHUN;

CBOOOJTHO OMNEPUPOBATH TOHATHEM: TPUTOHOMETPHYECKOE YpaBHEHUE, MPUMEHSITh HE0OXoIuMble (HOPMYIBI IS
pEIICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPABHEHHIA;

MOJICIIMPOBATH peabHbIC CUTYAIINH Ha SI3bIKE anTreOphl, COCTABIIATH BHIPAXKCHHUSI, YPABHEHHUSI, HEPABEHCTBA M0 YCIOBHUIO
3aJlauu, UCCIIEIOBATh TOCTPOCHHBIC MOJIENIN C UCIIOJIb30BAaHUEM ammapaTa aareopsl.

DOyHKUUM U TPaPUKH:

CBOOOTHO OTIEPUPOBATH MOHATHAMU: PYHKITUS, CTIOCOOBI 3a1aHust GYHKITUH, B3aUMHO 00paTHbIC (GYyHKITUN, KOMITO3HITHS
bynkIui, rpaduk GyHKINA, BEITOIHATH dJIEMEHTapHbBIE TPeoOpa3oBaHus rpa@uKoB (yHKIIHIA;

CBOOOJHO OTMEpPUPOBATh TMOHSATHUSMHU: OOJACTh OMPENETCHUS W MHOXKECTBO 3HAYCHUW (DYHKIMH, HYIU (QYHKIUH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;



CBOOOJHO OMNEPUPOBATH MOHATHUAMU: YETHBIE W HEUYETHBIC (YHKIMH, MEepUOAUYECCKUE (QYHKIIUH, MPOMEKYTKH
MOHOTOHHOCTH (YHKIIUHA, MAKCUMYMbl ¥ MUHUMYMBbI (YHKIIMHM, HauOOJbIIee W HAaWUMEHBINEe 3HaueHWE (DYHKIMM Ha
MIPOMEKYTKE;

CBOOOTHO OTIEPUPOBATH MOHATUSAMHU: CTETICHHAS (PYHKITUSA C HATYPAJIBHBIM H IICJIBIM ITOKa3aTeNeM, TpaduK CTEEHHON
(GYHKIIMKM C HATypajdbHBIM W IIEJNBIM IOKa3aTeneM, rpaduk KOpHS N-OM CTENeHW Kak (YHKIUH OOpAaTHOW CTENEHU C
HaTypaJbHBIM ITOKa3aTeIICM;

OIepUPOBaTh TOHATUSAMU: JIMHCWHAs, KBaJpaTU4HAs W JPOOHO-ITMHEHHAS (YHKIIMH, BBITOJHATH 3JIEMEHTApPHOE
UCCJICIOBAHNE U TTIOCTPOCHHUE MX I'PaPUKOB;

CBOOOJHO OIEPUPOBATh TOHITHAMU: IOKa3aTelIbHAas M Jorapumuyeckas (QYHKIIMU, WX CBOWCTBA W Tpadukw,
UCIIOJIb30BaTh MX I'pa(UKH Il pEIICHUS YPaBHCHHI;,

CBOOOJIHO OTIEPUPOBATH MOHATUAMU: TPUTOHOMETPHUYECKAsI OKPY>KHOCTb, OIPEICTICHIE TPUTOHOMETPUIECKIX (PYHKIINHA
YHCIIOBOTO apTyMEHTA;

UCTIOh30BaTh Tpa@uKu (QYHKIIMH JJIS MCCIEAOBaHUS MPOIECCOB M 3aBHUCHMOCTEH NMPHU PENICHHH 3a1ad H3 JIPYTHX
y4eOHBIX MTPEMETOB U pPEaTbHOMN KU3HH, BRIPAKATh (OPMYJIaMHU 3aBUCUMOCTH MEXITY BETHUYNHAMU,

Hauyana maTeMaTH4ecKOro aHAIH3a:

CBOOOJIHO OIEpUPOBATh MOHATHUAMH: apupMeTHUecKas U TeoMeTpHUUecKas IMporpeccusi, 0ECKOHEYHO YObIBaroIIas
reOMETpHUYECKas POTPeCcCHsl, TMHSHHBIN U SKCTIOHEHITHAIBHBIN POCT, (hOpMYIia CIIOKHBIX MPOIIEHTOB, UMETH IIPEICTABICHHE
0 KOHCTaHTE;

MCITIOJIb30BaTh MPOTPECCUH ISl PEIICHUS PEAbHBIX 33714 MPUKIATHOTO XapaKTepa;

CBOOOJTHO OTMIEPUPOBATH MOHATHSAMU: MOCIIEIOBATEIHHOCTD, CIIOCOOBI 3a7jaHuUs TTOCIEA0BATEIbHOCTEH, MOHOTOHHBIE U
OTpPaHUYCHHBIE MTOCIIEI0BATEILHOCTH, TTOHUMATh OCHOBBI 3aPOK/ICHUS MAaTEMaTHYECKOTO aHaJN3a Kak aHaim3a OECKOHEYHO
MaJIbIX;

CBOOOTHO OTIEPUPOBATH TOHATUSIMU: HETIPEPHIBHBIC (DYHKIINH, TOYKHU pa3pbiBa rpaduka (yHKIIMH, ACUMIITOTHI Tpaduka
dynximy;

CBOOOTHO ONIEPUPOBATH OHATHEM: (DYHKITHS, HEPEPhIBHAS HA OTPE3Ke, MPUMEHSIThH CBOMCTBA HETPEPHIBHBIX (DYHKITUH
TUTSL peIIeHUs 3a]1a4;



CBOOOJIHO ONEPUPOBATH MOHSATUSIMU: MIEPBasi U BTOpasi MPOU3BOIHbIE (DYHKINU, KacaTeabHas K rpaduKy QyHKIIUU;

BBIYUCIISTH MPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YaCTHOTO M KOMIIO3MIIMU ABYX (PYHKIUN, 3HATh MPOU3BOHBIC
AIIEMEHTAPHBIX (DYHKIIHIA;

HCIIOJIb30BaTh TEOMETPUUECKUN U (PU3MUECKUN CMBICT TPOU3BOIHOM ISl PEIICHUS 3a/1a4.

MHo:kxecTBa M JIOTHKA:

CBOOOJIHO OMEPUPOBATH MOHATUSIMU: MHOXKECTBO, ONEPALIMK HAJI MHOKECTBAMU;

KCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JJis OMUCAHUSl PEAIbHBIX MPOLECCOB U SIBICHUMN, MIPU PELICHUU
3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJIHO OIEPUPOBATHh TMOHATUSIMU: OIPENCIICHUE, TEeOpeMa, ypaBHEHUE-CJICJICTBHUE, CBOMCTBO MaTEMaTUYECKOTO
00bEKTa, JOKA3aTEIHCTBO, PABHOCUIILHBIC YPABHEHHUS U HEPABEHCTBA.

K xonmy o6yuenus B 11 kyacce o0y4yaronIuiics MOJy4HT CICIYIOMKUE PEAMETHBIE PE3YIbTaThl IO OT/ICTLHBIM TEMaM
paboueil mporpaMMbl y4eOHOTO Kypca «Anredpa v Hadajia MaTeMaTHIeCKOTO aHAJIU3a:

YucJa 1 BBIYUCJIEHUA:

CBOOOJIHO ONEPUPOBATh TMOHATHUAMH: HATYpaJIbHOE M II€JI0€ YHCJIO, MHOXECTBAa HATypallbHBIX M IIEJBIX YHCE,
UCIIONIb30BaTh Mpu3Haku AeauMoctu menbix uucen, HOJ u HOK HaTypanbHBIX 4yuceN Ui pelieHUs 3ajad, IPUMEHSThb
anroput™m EBKina;

CBOOOJIHO OTIEPHUPOBATH IMOHATHEM OCTaTKa IO MOAYJIIO, 3alMCHIBaTh HATYypaJIbHBIC UKCIIa B PA3TUYHBIX ITO3UITHOHHBIX
CHCTEMaX CUMCJICHUS,

CBOOOJIHO OIEPUPOBATh IOHATHAMHU: KOMIIEKCHOE YHCIIO W MHOXKECTBO KOMIUICKCHBIX YHCEN, IMPEICTABISITH
KOMILUICKCHBIE YHCiIa B alreOpandeckol U TPUTOHOMETPUUYECKON (hopMe, BRIMOIHATh apuMETHUCCKHE ONepallii C HUMH U
n300pakaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

CBOOOJTHO ONEPHPOBATH MOHATHIMU: UPPAITMOHAIBHBIC, TTOKAa3aTeIbHBIC U JIOTapU(PMHUUSCKIE HEPABCHCTBA, HAXOIUTh
HX PELICHUS C MOMOIIbI0 PABHOCHJIBHBIX EPEXOOB;

OCYIIECTBIIATH OTOOP KOpHEM MPU PEIICHUU TPUTOHOMETPUYECKOTO YPaBHEHUS,



CBOOOJIHO OINEpPUPOBATH MOHSATHUEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHATh HEOOXOIUMbIe (OPMYIBI s
pelIeHNs OCHOBHBIX TUIIOB TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO OTIEPUPOBATH MOHATUSMH: CUCTEMa U COBOKYIMHOCTh YPAaBHEHUN U HEPABEHCTB, PABHOCUJILHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS, HAXOIUTh PEIICHUSI CUCTEMBI U COBOKYITHOCTEH pallMOHAIBHBIX, UPPAIIMOHATBHBIX, TOKA3aTEIbHBIX U
orapuMUYECKUX YpaBHCHUI U HEPABEHCTB,;

pelaTh palMoHAIbHbIC, UPPAIMOHATBHBIEC, TTOKa3aTeNIbHbIC, Jorapu(PMUIECKre U TPUTOHOMETPUUECKUE YPaBHEHUS U
HEPaBEHCTBA, COJICPIKAIIUE MOJIYJIM U TTapaMETPhI;

NPUMEHATH TpauuecKre METOIbI JJIsSI PEIICHUs] YPaBHEHUH U HEPABEHCTB, a TaKKe 3aJ1au ¢ MapaMeTpaMu;

MOJICIMPOBATh pPEaJIbHbIC CUTYAllMM Ha S3bIKE aireOpbl, COCTABISITH BBIPAKEHHUs, YpPaBHEHMs, HEPABEHCTBA M UX
CUCTEMBI T1I0 YCIOBUIO 3aJa4yH, HCCIEOBaTh TIOCTPOCHHBbIE MOJEIM C KCHOJIb30BAHMEM ammapara ajareOpsl,
UHTEPIPETUPOBATH MOJTYyUYEHHBIN pe3yabTar.

DOYyHKUNH U TPAPUKH:

CTPOUTH IpaPUKU KOMIO3UIUU (PYHKIIUN C TMOMOIIBIO 3JIEMEHTAPHOI'O MCCIEIOBAHUS M CBOMCTB KOMIIO3HUIIMU JIBYX
dynKImi;

CTPOUTH T€OMETpUYEeCKre 00pa3bl ypaBHEHHI U HEPABEHCTB Ha KOOPIMHATHOM TUIOCKOCTH;

CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: TPAPUKH TPUTOHOMETPUUSCKUX (HYHKITUH;

NPUMEHSTH QYHKIMU ISl MOJICTUPOBAHUS U UCCIIEOBAHUS PEAbHBIX MTPOIIECCOB.

Havajia MaTeMaTH4eCKOro aHajn3a:

MCITIOJIb30BaTh TIPOM3BOIHYIO JIJISl UCCIIEIOBAHUS (DYHKIIMM HA MOHOTOHHOCTb U DKCTPEMYMBI;

HAXOJUTh HAaMOOJbIIIEE M HAMMEHBIIIEE 3HAUCHHs (PYHKITUU HETIPEPHIBHOW HA OTPE3KE;

MCIOJIB30BaTh TPOW3BOJIHYIO IS HAXOXKACHHUS HAWIYYIIETO PENICHUS B MPUKIAAHBIX, B TOM YHCJE COIMAIBHO-
HSKOHOMHYECKUX, 3a/1a9ax, JIJIsl OMPEIEICHIS CKOPOCTH M YCKOPEHUS Tpoliecca, 3aIaHHOT0 (hOopMyIoi uiu rpadukom;

CBOOOJHO OMEpUPOBaTh TMOHATHUAMH: TEepBOOOpa3Hasi, OMpeNeIAEHHBIA WHTETpald, HAXOAUTh MEepPBOOOpaA3HBIE
AJIEMEHTapHBIX PYHKUIHI U BRIYUCIATH MHTErpan no gpopmyne HeroTona-JIeiionuna;

HAXOUTh TUTOMIA/IH TNIOCKUX (GUTYP U OOBEMBI TEJ C TTOMOIILIO0 MHTETpaa;

UMETh MPEJICTaBICHIE O MATEMAaTHICCKOM MOJICITMPOBAHNHT HA TIPUMEPE CocTaBiIeHHs U PepeHIInaabHbIX YpaBHEHU;



peimath MPHUKIAJAHBIC 3aJadv, B TOM YHCJIC COOHNAJIBbHO-3KOHOMHYCCKOIO M (1)I/I3I/I‘IeCKOFO XapakTepa, CpcacTBaMu
MAaTEMATHYCCKOI'O aHaJIu3a.

TEMATHUYECKOE IIVIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposwbie)
n/n NMPOrpamMmmbl Bcero Kontpoakusie | Ipakruteckue oOpa3oBareJ/ibHbIE
padoThI padoThI pecypehI
MHOK€ECTBO AEHCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanimoHanbHble ypaBHEHUS U 20 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
YpaBHEHUH
5 Oyukuu u rpaduku. CreneHHas QyHKIUS C 12 1
L[eJIBIM TIOKa3aTesIeM
3 ApubdMeTnuecKnii KOpeHb N-0if CTEIeHHU. 15 1
WppatmonansHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokasarenpHbie 12 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKITHS. 20 1
Jlorapudmuueckue ypaBHEHUS
5 TpuroHomeTpuuecKe BbIpaXXKEHU U 26 1
ypaBHEHUS
[TocnenoBarenbHOCTH U MPOTPECCUH 6
HenpepsiBubie pyHkiun. [IponsBoanas 20




[ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS

9 . 5 1
3HAHHIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0
11 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungposrbie)
n/n NMPOrpaMmblI Bcero Konrponbupie | Ipaxtirieckire o0pa3oBaTe/ibHbIE
padoThI padoThI pecypehI
1 I/IccneJIOBaHI:Ie (GYHKIHIA ¢ TTOMOIIBIO 29 1
MIPOU3BOIHOM
2 [TepBooOpa3zHas u UHTETpaAT 12 1
3 I'paduku TpuroHOMETPUYECKUX (PYHKITHH. 14 1
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonansHele, mokazareabHble U 24 1
norapupmMuUecKre HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbHble u nensie yncna 10 1
Cucrembl paloHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUYECKUX 12 1
YpaBHEHUH
8 3ajauu ¢ mapaMeTpamu 16 1
9 HOBTOPGHI/IC, 000011IeHNEe, CHCTEMATH3AIINAS 16 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0
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