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HOACHUTEJIBHAS 3AIINCKA

VYueOHbIil Kypc «Anredpa W Haualla MaTEeMaTUYECKOTO aHallu3ay» SBISICTCS
OJIHUM U3 Haubojee 3HAYMMBIX B MPOrpamMMe CpeaHero oOuiero oopa3zoBaHus,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECHeuMBAET MHCTPYMEHTAIbHYIO 0a3y i
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYUYHBIX KYPCOB, a C JPYroil CTOpoHbI, GOpMUpyeT
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
auciuIuiiH. B paMkax naHHOro y4eOHOro Kypca oOydaromivecsl OBIIAJI€BAIOT
YHUBEPCAJIbHBIM SI3IKOM COBPEMEHHON HaykH, KoTopas (OpMyJIupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY [l YCHEIIHOTO OBJAQJCHUS 3aKOHAMHM (PU3HKH, XUMUU, OHOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TEHCHIIMM Pa3BUTHUSI YIKOHOMUKH U OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM >XKM3HU. B TO ke BpeMsi OBiajicHUE aOCTPAKTHBIMU M JIOTHYECKH
CTPOTUMU KOHCTPYKIUAMH aireOpbl MU MaTeMaTHUYeCKOro aHajiu3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
000011IeHHe W KOHKPETH3aI[Mi0, a0CTparupoBaHHE W aHAJIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTUUECKOE MBIILJICHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOEHUSI MATEMAaTUYECKUX MOJIENIEN pealbHbIX CHUTYalHil,
UHTEpPOpETAlMd  MOJYYEHHBIX  pEIICHUH, 3HAKOMATCS C  IpUMEpamu
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOnbiii Kypc 00NaacT 3HAYUTENBHBIM BOCIHUTATEIBHBIM TOTEHIIUATIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH U  OTBETCTBEHHOCTHM 3a IOJYyYECHHBIH
pe3yJbTar.

B ocHoBe MeTtommkm oOydeHus anredpe W HadajaM MaTeMaTHYeCKOTo
aHaJIHM3a JISKUT JCSTEIHbHOCTHBIN MPUHITAIT O0yUYeHUS.

B crpykType yuebHOro kypca «AnreOpa W Haudaja MaTeMaTHYECKOTO
aHaJIM3a» BBIICJICHBI CIEYIOLIUE COJIepKATEeIbHO-METOquYecKre TuHuu: «Hucna
U BblUUCeHUs», «DyHKIMU U rpadukny, «YpaBHEHUS U HEepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHUss Ha YpPOBHE CpEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JOMOJHSS
ApYr Apyra U MOCTENEHHO HACHIAsCh HOBBIMU TEMaMH M pasfaenamu. [laHHBIN
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHYECKUN aHaln3, TEOpUsS MHOXKECTB, MaTeMaTHuecKas
noruka u apyrue. Ilo mepe Toro kak oOydaromuecs: OBIaAeBalOT BcE Oosee
IMPOKUM MaTEMaTHYECKHM almapaToM, Y HUX MOCIIE0BAaTEIbHO (GOPMUPYETCS H
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHUYECKYyI0 MOJIENb pealbHOU
CUTYaIlH, PUMEHITH 3HAHUS, TIOJTYYCHHBIC TPH M3YYCHUH Y4eOHOTO Kypca, s
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HCIIOJIH30BAHMS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIO
HA4aToO Ha YPOBHE OCHOBHOTO 001ero oopazoBanus. Ha ypoBHe cpegHero o0miero
oOpa3oBanuss oco0oe BHUMaHHE yaensercs (HOPMHPOBAHHIO  HABBIKOB
paIMOHANBHBIX BBIUMCIICHUN, BKIIOYAIOIIUX B CeOsS WCIOIB30BAHHUE PA3TMUHBIX
dopMm 3amucu 4ymcna, YMEHHE JeaTh MNPUKUAKY, BBITOIHATH TpPUOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 OTUX MHOXKECTB paccMaTpUBaIOTCS
CBOWMCTBEHHBIC €My CIEIUPUIECKUE 3aJaud W OIepaluu: JAelIEHHEe HaIelo,
ONIEPUpPOBAHUE OCTATKAMH HA MHOXECTBE IEJIBIX YHCEN, OCOOBIe CBOWMCTBA
paIMOHANBHBIX M MPPAIMOHAIBHBIX YUCEN, apu(METHICCKHE ONEPAIli, a TaKKe
M3BJICUCHUE KOPHS HATypaJIbHOH CTENEHM Ha MHOXECTBE KOMIUICKCHBIX YHCEI.
bnaromapsi mociieoBaTeIbHOMY PACIIUPEHUI0 KPyra HCIONIB3yeMbBIX YHCET |
3HaKOMCTBY C BO3MOXHOCTSIMH MX NMPUMEHEHMS JJI PEUICHHs Pa3JInYHbIX 33724
(GopmMupyeTcsi npeAcTaBIeHUE O €IMHCTBE MATEMaTHUKU KaK HayKd U €€ poyd B
MOCTPOEHUU MOJIEJEH peaJlbHOrO MHUpPA, LUIMPOKO MCIONBb3YIOTCS 0000IIeHHe U
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasgene Ilporpammbl MperyCMOTPEHO pEUIeHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynapTaTe OOydarolluecs OBJAACBAIOT pPA3NUYHBIMA METOJAMHU  PELICHUS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepKammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS IHIMPOKO HCHIOIB3YIOTCS MpH
UCCIIeOBAaHNH (YHKIUH C TOMOIIBIO MPOU3BOIHOM, MPU PELICHUH MPHUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJIHATh  pacu€Tel 1O  QopMynaMm, NpeoOpa3oBaHHs  PalMOHATBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPAaKTHOTO MBIIIJIEHUSI O0ydYaromuxcs, GOPMHUPYIOTCS HABBIKU JI€TyKTHBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3a]]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKa HAYKH.

CopepxarenbHo-MeToAnYeckass JUHUSA «DyHKUMU H TpadUKU» TECHO
NEPeIIeTaeTCsl ¢ JIPYTUMU JMHUSMU Y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aaET MOCIEA0BATEILHOCTh U3YUEHUSI MaTepuana. M3yueHue creneHHoi,
MOKa3aTeIbHOM, JIOTapu(MHUUECKONW U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOUCTB
U rpaduKOB, UCIOJb30BaHUE (DYHKLIMIA Ul pEHIeHHs 3aJad U3 JPYTrux y4eOHBIX
IPEAMETOB U PEANBHOMN )KM3HU TECHO CBSI3aHO KAaK C MAaTEMAaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM YpaBHEHUW U HepaBeHCTB. [Ipu 3TomM Oomblioe BHHUMaHHUE
ynensiercss (GOPMHUPOBAHUIO YMEHHUS BbIpakaTh (OpMYyJaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBbIKOB, IMO3BOJIIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEJIHMYMHAMHU B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass n1uHUS «Hadama maTeMaTHYEeCKOTO aHalIW3a» IMO3BOJSET
CYLIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTUYECKUX, TaK W IMPUKIAAHBIX 3a7ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHUs, BBIYUCIATH IUIOMAAU (PUryp u oO0BEMBI TeN, HAXOAUTh CKOPOCTH U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHMS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CHUTYalUH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMYECKHX, 3aJa4aX. 3HAKOMCTBO ¢ OCHOBAMHM MaTeMaTH4ECKOro
aHaln3a CIOCOOCTBYET pa3BUTHUIO aOCTPakTHOTrO, (HOPMaTbHO-IOTUYECKOTO U
KPEaTUBHOTO MBINUICHUS, (DOPMUPOBAHHUIO YMEHHUH pACIO3HABATH MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE U HCKyccTBe. OOydarommuecs y3HaIKT O



BBIJIAIONIUXCA PE3YyJbTaTaX, MOJYYEHHBIX B XOJE€ Pa3BUTHS MaTEMaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIbHOU MaTeMaTUKHU
U TMpeajaraloT HamOoJiee YHUBEPCAIBbHBIN S3BIK, OOBEAMHSIONIUM BCE pa3ieiibl
MaTeMaTUKl W €€ NPWIOKEHUN, OHU CBSI3BIBAIOT pa3Hble MaTeMaTUYECKHE
JUCHUIUIMHBL W WX NOpWIOXKeHus B eauHoe 1enoe. [losTomy BaxHO AaTh
BO3MOXKHOCTb OOy4YaronmieMycss TMOHMMaTh TEOPETHKO-MHOXKECTBEHHBIN  SI3BIK
COBPEMEHHOW MaTEMaTHKU U MCIOJIb30BaTh €ro JUIsl BBIPAKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
npaBujaM  MOCTPOCHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJJEMEHTaMU
MAaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHUIO JIOTHYECKOTO MBIIIJICHUS
00ydJaromuxcs, Mo3BOJISET UM CTPOUTh CBOU PACCYXKIEHUS Ha OCHOBE JIOTHUYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yuebHOM Kkypce «Anrebpa M Hadala MaTEMaTUYECKOTO aHaIu3a»
MPUCYTCTBYIOT OCHOBBI MaT€MaTHYECKOT'O0 MOJCIUPOBAHUS, KOTOPHIE MPHU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHaJIn3a, WHTEPIPETAlNU TOJYYEHHBIX PpEe3yJbTaToB. Takue
3a/1aHUs BILUIETEHBI B KAXKIbIM U3 pa3/IesioB MIPOrpaMMBbl, IOCKOJIBKY BECh MaTepUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAOJIIOIaTeTbHOCTh, YMEHUE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONIB30BaTh  AHAJIOTHIO, 0000ImaTh W  KOHKPETH3UPOBATH  MIPOOJIEMY.
JlesiTenbHOCTh 1O  (OPMHUPOBAHUIO HABBIKOB pEIICHUS MPHUKIAAHBIX 3a7ad
OpraHu3yeTcs B POIIecce U3YUEHUS BCEX TeM yUeOHOro Kypca «Anredpa u Hayana
MaTeMaTU4YEeCKOr0 aHAIN3a.

Ha w3yuenune yueOHOro kypca «Anrebpa W Hayalia MaTEMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Yucsia v BLIYUCTICHUS

Panmonanbabie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOHU, MPOIEHTHI,
OeckoHeuHble mnepuoauyeckue apoodu. IlpumeHenue apobGelt U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a/1a4 U3 Pa3JIMYHBIX OTPACIIed 3HAHUN U PEAIbHOM KU3HU.

JeucTtBurenbHble uncna. PauuoHanbHbIE W HUPPALMOHANBHBIE YHUCIIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTENBHBIMU  YuCIaMu.  Moayib
JIEUCTBUTENILHOTO YHUCia U ero cBoicTBa. [IpubnamxkEHHbIEe BBIYKCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb C uenbiM mnokaszateneMm. bunom Hbrotona. Hcnonb3oBaHue
noaxoAsIIeH GopMbl 3aMUcH ACHCTBUTEIBHBIX YHUCEI JIJIST PEIICHUS MPAKTUICCKUX
3a7a4 U MPEJICTaBICHUS JaHHbIX.

ApudmMeTndeckuii KOpeHb HaTYPAILHOM CTENEHU U €0 CBOMCTBA.

CreneHb ¢ palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
NEUCTBUTEIBHBIM MTOKA3aTEJIEM.

Jlorapudm umcna. CpoiicTBa jorapudma. JlecsaTuuHble U HaTypaibHbIE
Jorapu@mel.

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

YpaBHeHUs U HEPABEHCTBA

ToxgecTBa W TOXIECTBEHHBIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHHS W ypaBHEHUs-CIeACTBUA. HepaBeHCTBO,
pELIECHUE HEPAaBEHCTBA.

OcCHOBHBIE METO/BI PEIICHUS LEIBIX U APOOHO-PAIMOHATIBFHBIX YPaBHEHUHN U
HEPABEHCTB. MHOroO4WwIeHbl OT OJHOM IEpPEMEHHOW. JleleHue MHOro4jcHa Ha
MHOrOWwIeH ¢ ocratkoM. Teopema be3dy. MHoOrowiessl ¢  UEIBIMH
kod(punmenramu. Teopema Buera.

[IpeoGpa3zoBaHs YUCIOBBIX BBIPAXKEHUHN, COJIEPIKAIINX CTETICHH W KOPHHU.

HppaunonansHbie YpaBHEHUS. OcHOBHBIE METOIbI pelIeHus
WPPALUOHAIBHBIX YPAaBHECHUM.

IlokazarenbHble ypaBHEeHHs. OCHOBHBIE METOJbl PEIICHUS] MOKAa3aTeIbHBIX

YPaBHEHHM.
[IpeoGpazoBanre BEIPAXKEHUA, COACPIKAIINX JTOTAPHUPMBI.
Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHS

norapu@MUYECKUX YpaBHEHUH.
OcHoBHBIE TPUTOHOMETPUYECKHUE hopMyIIBI. [IpeoGpazoBanue
TPUTOHOMETPUYECKUX BbIPAKEHHI. PellieHne TpuroHoMeTpuIeCKnX YpaBHEHHM.



Pemienue cucrteM MHEWHBIX ypaBHEHUW. Marpuna cUCTEMBI JIUHEWHBIX
ypaBHeHu. Onpenenurens MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICT H
CBOICTBA, BBIYUCIICHHE €r0 3HAYEHUS, NPUMEHEHHE ONpPENETUTENs ISl PelICHUs
CUCTEMBl JIMHEMHBIX ypaBHEHWH. PellleHne MNpUKIAAHBIX 3aJa4 C ITOMOILBIO
CHUCTEMbl JIMHEMHBIX ypaBHEHUU. lccienoBaHue DIOCTPOCHHOM MOJAEIHU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHUN U HEpaBeHCTB. lIpuMeHEHHE ypaBHEHHM U HEPABEHCTB K PEIICHUIO
MaTEMaTUYECKUX 3a/lady M 3aJad U3 PA3JIUYHbIX OOJacTe HAyKM U peaabHOU
KU3HU.

DYyHKIUHA U TPaPUKHU

OyHKIMA, crnocoObl 3agaHus QyHKkUuU. B3auMHO o00paTHble (QYHKIHMH.
Komnosunus ¢yukmuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB GyHKIHMA.

O6nactp ompeneneHUs ¥ MHOKECTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomesxyTku 3HaKkonocTostHCTBA. UETHbIe 1 Heu€THbIe QyHKIMU. [lepuoanueckue
byakmun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIHMH. MakCUMyMbl U MUHHMYMBI
¢ynkiuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUUA HA TPOMEKYTKE.

JluneitHas, KBajgpaTU4Hass W JAPOOHO-IHHEHHAs (YHKIUHU. DIIEMEHTapHOEe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX IPaUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIBIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHsS N-OM CTeNeHW Kak (PYyHKIUH OOpaTHOMU
CTEIEHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

[TokazarenbHast U Jorapudmuyeckas (QyHKIHH, WX CBOWCTBA U TpadUKH.
Hcnons3oBanue rpadrukoB GyHKIUH 1S pEIICHUS YpaBHEHUH.

TpuroHomerpuyeckasi OKPYKHOCTb, OINPEAECICHUE TPUTOHOMETPUUYECKHUX
(GYHKIIUH 9UCIIOBOTO apryMEHTa.

QOYHKIMOHAJIBHBIE 3aBUCUMOCTH B peEajbHBIX IMpoOLlecCax U SBICHUSX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Havana MmaTeMaTH4eCKOro aHajamu3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJlaHUsA IIOCJIENOBATeNbHOCTEH. MeTton
MaTeMaTH4eCKON WHYKLIHH. MoHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEOBATENBHOCTH. VICTOpUS BO3HMKHOBEHHS MAaT€MaTUYECKOIO aHalIM3a Kak
aHajan3a 0ECKOHEYHO MaJIbIX.

Apudmernueckas u reoMmeTpuyeckas nmporpeccun. beckoneuHo yObIBaromas
reomerpuueckas nporpeccusi. Cymma O€CKOHEYHO YyOBIBAIOIICH T'€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U SKCIOHEHINAIBHBIA pOCT. Yucno €. @opmyiia CI0KHBIX
poLEHTOB. Mcnonb3oBaHWE MPOrpeccud JUlisl PELIEHUs peanbHbIX —3a]ad
MPUKJIAJIHOTO XapakTepa.



HemnpepoiBuble (yHKIIMU U uX cBoiicTBa. Touku paspbiBa. ACHUMMOTOTHI
rpadukoB @yHkiui. CBoiicTBa (YyHKUMN HENpPEephIBHBIX Ha OTpe3ke. Meron
MHTEPBAJIOB Ul DPEUICHHUs HEpaBeHCTB. lIpuMeHeHUE CBOMCTB HENPEPBIBHBIX
(GyHKUMN 11 penieHus 3a1ay.

[lepBas u BTOpas npousBojHble QpyHkMKU. OnpeneneHne, reOMEeTPUIECKUN U
(du3znyuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHH.

[IpousBoaHbIE  BNEMEHTAPHBIX  (YHKLHUM. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMU (PYHKIUH.

MHoxecTBa U JIOTMKA

MHoxecTBO, oOlepaluyd HaJ MHOXXECTBAMU M MX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. IlpuMeHeHHEe TEOPETHMKO-MHOXECTBEHHOTO —amnmapara  Juls
ONMCaHUS pPEaJbHBIX IIPOLECCOB M SBICHUM, IIPU PELICHUM 3a1ad U3 APYIux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTrO OOBEKTa, CIIEJCTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucsa v BbIYMCICHUS

Harypanbubie u nensle yucna. [IlpumeHeHne npu3HAKOB JETUMOCTH LEJBIX
gyuces, HauOoypmuiki oOumui nenurens (nanee — HOJl) m HamMeHsblnee ooOiee
kpaTtHoe (nanee — HOK), ocratkoB o monynto, anroputMma EBkiunaa ass pereHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uucna. AnreOpanyeckass W TpPUTOHOMETpHUecKas (POpMBI
3aMMCH KOMIUIEKCHOTO YHcia. ApU(PMETHYECKHE OMNEepalui C KOMIUIEKCHBIMH
yuciamMu. M300pakeHne KOMILIEKCHBIX YHCEN Ha KOOPAMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHu N-oil cTeneHn u3 KOMIUIEKCHOTrO uncia. [Ipumenenue
KOMIUIEKCHBIX YUCEN JIJISl PelIeHUs] PU3NYECKUX U T€OMETPUUECKHUX 3a]1ay.

YpaBHeHUS U HEPABEHCTBA

CuctemMa U COBOKYNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUSA. PABHOCUIIbHBIE HEPABEHCTBA.

OTbéop  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHHUH C  TOMOIIBIO
TPUTOHOMETPUUECKONU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHbIE METOJbl pELICHHUS] MOKAa3aTeNbHBIX U  JOrapuPMUUYECKHUX
HEpPABEHCTB.

OCHOBHbBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHCTEM M COBOKYIMHOCTEH pAallMOHAJIbHBIX,
UppAIMOHABHBIX, TOKA3aTENbHbBIX U JIOTapU(MHUUYECKUX YPaBHEHUN.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C IapaMeTPaMHu.



IIpumeHenne  ypaBHEHMH, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3ajlad M 3aJa4 U3 Pa3IMYHbIX 00JacTeil HaAyKW U pealibHOU
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3YJIbTATOB.

DyHKUUM U TPaPUKHU

I'paduk kommnoszunuu ¢Gyukiui. ['eomerpuyeckre 00pa3bl ypaBHEHHH U
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOMCTBA U TpadUKH.

I'paduueckre meTonbl pelieHHus ypaBHEHHMH W HepaBeHCTB. ['paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Ucnonb3oBanue rpadukoB (QYHKIUI AJig HCCIEIOBAaHUS IMPOILIECCOB H
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT MPH PEUICHUU 3aJady M3 JAPYTUX YYEOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana MaTeMaTH4eCKOro aHaJIM3a

[IpumeHeHue mMpou3BOAHON K UCCIIEeNOBaHUIO (YHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxzaenue  HauOosbllero M HAaWMEHBLIETO  3HAYEHUU
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [JIi HAXOXKJICHUS HAWIY4dlIEero pEUICHUs B
OPUKIAOHBIX 3ajladax, sl ONpPENENICHHs CKOPOCTM M YCKOpPEHHUs Ipolecca,
3a1aHHOTO (hOPMYJION MITH TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO THepBooOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKimil. [IpaBuiia HaxoXIeHUs TEPBOOOPA3HBIX.

HuTerpann. ['eomeTpuueckui CMBICJI UHTETpaJA. Brruucnenue
ornpenenéHHoro uurerpana no gopmyne Hotorona-JlelOnuna.

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

[Ipumepnbr pemenuit nuddepeHIHAIBHBIX YpaBHEHUH. MartemaTudeckoe
MOJIETUPOBAHME PEATbHBIX TPOIECCOB C TOMOIIpl0  auddepeHnrnarTbHbIX
YPAaBHEHHUM.



INTAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA  YUEBHOI'O KYPCA  «AJIIEBPA W HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpPMHPOBAHHOCTh T'PAKIAHCKON MO3UIMKM OOYYaOIIErocsl Kak aKTUBHOTO M OTBETCTBEHHOT'O 4JIEHA POCCHUHCKOIO
oO11ecTBa, MpEeACTaBICHHE O MaTEMAaTUYECKUX OCHOBaX (YHKUMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SABICHUN, MPOUEAYP
IpaXKJaHCKOTro ob1iecTBa (BBIOOPHI, OMPOCHI U JIPYroe), YMEHUE B3aUMOJCHCTBOBATH C COLIMANBHBIMU WHCTUTYTaMHU B
COOTBETCTBUHM C X (DYHKIIUAMHU U Ha3HAYCHUEM;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMHPOBAHHOCTh POCCUUCKOMN TPaXKTAHCKON MJIEHTUYHOCTH, YBAKEHHUS K MPOIUIOMY U HACTOSIIEMY POCCHIMCKOM
MAaTE€MAaTHK{, LEHHOCTHOE OTHOLIEHHWE K JOCTHUKEHUSM POCCHUUCKMX MATEMAaTUKOB M POCCUKUCKON MaTeMaTH4eCKOu
IIKOJIbI, HCTIOJIb30BaHUE ITUX TIOCTHXKEHHUM B APYTUX HAyKax, TEXHOJIOTUSX, chepax SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI 0 BOCTIUTAHUS

OCO3HAHHE TYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO
NOBEJEHHUS, CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM [OCTUKEHUM HAyKH U JIESITEIbHOCTHIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYMBOTO OyAyIIETro;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUICHHE K MHUPY, BKJIIOYas 3CTETUKY MaTeMaTHYeCKUX 3aKOHOMEpPHOCTEW, OOBEKTOB, 3ajad,
pelIeHni, pacCyX1eH!i, BOCHPUUMUYUBOCTh K MATEMAaTUYECKUM acleKTaM Pa3IuYHbIX BUJOB UCKYCCTBA;

5) pu3n4ecKoro BOCIUTAHMUSA:

c(OpMUPOBAHHOCTh YMEHHS MPUMEHSITh MaTeMaTHUECKHUE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3o0macHoro oodpasa
’KU3HU, OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3[0pPOBBIO (30pOBOE NMUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHI U
OTIbIXa, peryinspHas (Qu3uyeckas aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHWE TMIPH 3aHATHUAX CIOPTHUBHO-
03/I0POBUTEIILHOM /1€ TEIIbHOCTHIO;



6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TPYIY, OCO3HaHUE IEHHOCTH TPYAOTIOOMs, MHTEpPEC K pas3iuyHbIM cdepam mnpodeccuoHanbHOMU
NESATeNIbHOCTH, CBSI3aHHBIM C MAaTeMAaTHKOW U €€ MPUIOKEHUSMH, YMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyriei
npodeccu M peaau30BbIBATH COOCTBEHHBIC >KM3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTH K MaTE€MaTUYECKOMY
00pa3oBaHUI0 M CcamMOOOpa30BaHUIO HA MPOTSIKEHUM BCEU MKU3HH, TOTOBHOCTh K AKTUBHOMY YYacCTHUIO B PEIICHUU
MMPAKTUYECKUX 3a71a4 MATEMAaTUYECKON HATPABIEHHOCTH;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS:

c(hOPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpPbI, NMOHUMAHUE BJIMSIHUS COLMAIBHO-DKOHOMUYECKHX TMPOIECCOB Ha
COCTOSIHUE TIPUPOTHON M COLMATBHOM Cpelibl, 0OCO3HAHUE TJIO0ATBLHOTO XapaKTepa dKOJIOTUYECKUX MPOOJIeM, OpUEHTALIUS
Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUM ISl PEIICHUs 3a7a4 B 00JIaCTH OKPY’KaIOIIeH cpe/ibl, TUITaHUPOBaHUE MTOCTYIKOB
Y OLIEHKHU UX BO3MOHBIX IMOCIEACTBUAMN 11 OKPYKAFOUIEH CPEIBL;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU U OOIIECTBEHHOM
NPaKTUKHA, TIOHMMAaHHE MaTeMaTU4YeCcKOM Hayku Kak c]epbl 4eloBEUeCKOW AesATEIbHOCTH, 3TAloOB €€ pa3BUTHSI U
3HAYUMOCTH JUISl Pa3BUTHUsS LUBUIIM3ALUU, OBJIAJICHUE SI3bIKOM MAaTEMAaTUKU U MAaTEMAaTUYECKOW KYJIbTYpOU KAaK CPEACTBOM
IIO3HaHUs MHUPA, TOTOBHOCTb OCYLIECTBIISATH IPOCKTHYK) M HCCIIEIOBATEIBCKYIO NESTEIbHOCTh WHIAMBUAYAJIbHO U B

IPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble JJornuyeckue JelcTBUSA:

BBISBIIATh U XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB, IMOHATHH, OTHOIICHUH MEXIY
MOHATHAMH, (OPMYIMPOBATH ONPEACICHUS TOHATHH, YCTAaHABIMBATH CYIICCTBEHHBIH TMPU3HAK KiIacCHU(HUKAIINH,
OCHOBAHMS 11 0000IIEHNS U CPAaBHEHUSI, KPUTEPUM TIPOBOJUMOIO aHAJIN3a;

BOCIIPUHHUMATh, (POPMYIUPOBATh M MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTCIbHBIC U OTPUIIATEIIBHBIC, SAUHUYHBIC,
YaCTHBIC U OOIIIHUE, YCIOBHBIC;



BBISIBJISITh MAaTEMATHYE€CKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOpEUMs B (DakTax, JaHHBIX, HAOIIOJCHUSIX U
YTBEPKACHUAX, IPEJIAraTh KPUTEPUU ISl BBISIBJICHUS! 3aKOHOMEPHOCTEW Y TPOTUBOPEUNI;

JeNaTh BBIBOABI C MCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHIYKTUBHBIX YMO3AKIIOUECHUU,
YMO3aKJIHOYEHHUH 10 aHAJIOTUH;

MPOBOJIUTh CaMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTHYECKUX YTBEPXKICHHM (MpsMble W OT MPOTHUBHOIO),
BBICTPANBaTh ApTryMEHTAIINIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CY>K/ICHUS U BBIBOJIBI,

BBIOMpATh CIOCOO perieHus yuyeOHOM 3ajauu (CpaBHMBATh HECKOJBKO BAapUAHTOB pEIICHUs, BhIOMpaTh Hamboiiee
MOJAXOASAIIUN C YYETOM CaMOCTOSTEIILHO BBIJICICHHBIX KPUTEPUER).

ba3oBble ucciaenoBaTe/bCKie AeiiCTBUA:

UCITIOJIH30BaTh BOTIPOCHI KaK MCCIIEAOBATEIILCKUN MHCTPYMEHT MO3HAHUS, (POPMYITHUPOBATH BOMPOCHI, (PUKCUPYIOIINE
IpOTUBOpEUUE, NPOOJIEMy, YyCTaHaBIMBAThH HCKOMOE M JaHHOE, (OpMHpOBaTH THUIOTE3y, APIYMEHTHPOBATH CBOIO
MTO3ULINI0, MHEHHUE;

IPOBOAUTH CAMOCTOSATENBbHO CIUIAHUPOBAHHBIA JKCHEPUMEHT, HCCIEIOBAHUE IO YCTAHOBJIECHUIO OCOOEHHOCTEMH
MaTEMaTUYECKOT0 O0BEKTA, SABJICHHUS, MPOIIECCa, BRISIBICHHUIO 3aBUCUMOCTEN MEXKIy 00bEKTaMU, SIBICHUSIMU, MTPOLIECCAMU;

CaMOCTOSATEILHO  (OPMYJIHPOBATH OOOOIIEHUS W BBIBOJABI 10 pe3yibTaTaM MPOBEIEHHOTO HAONIOACHMUS,
UCCJIeIOBAaHNUS, OIIEHUBATh JOCTOBEPHOCTH MOJYyUYEHHBIX PE3YIbTAaTOB, BIBOAOB U 0000IIEHNUI;

IIPOTHO3UPOBATh BO3MOKHOE PA3BUTHUE MPOLECCA, A TAKXKE BBIABUIaTh IMPEAIIOIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBIISITH JeUIIUTH HHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JIJISl OTBETA Ha BOMIPOC U TSI PEUICHUS 3a/1a4u;

BbIOWpaTh HWHPOPMAIMIO W3 HWCTOYHUKOB PA3IMYHBIX THUIOB, aHAJIM3UPOBATh, CHUCTEMATHU3UPOBATh U
UHTEPIPETUPOBATH MHGOPMAIIHIO PA3TUYHBIX BUIOB U (POpPM IIpeICTaBICHUS;

CTPYKTYPHPOBaTh HH(OpMAIUIO, IPEACTABIATH €€ B pa3InYHBIX (hopMax, WILUTFOCTPUPOBATH Tpadruecky;

OLICHUBATh HaAEKHOCTh MH(OPMALIUY IO CAMOCTOATENIBHO CPOPMYIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eHCTBUSA
Oo0wenue:



BOCHIPUHUMATh M (OPMYIUPOBATH CYKJIECHHS B COOTBETCTBHM C YCIOBHSIMU M LEISIMU OOLIEHUS, SICHO, TOYHO,
IPAMOTHO BBIPA’KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PELICHU 3a/1auH,
KOMMEHTUPOBATH MOJTYyYECHHBIA PE3yJIbTaT;

B XOZ€ OOCYXIeHHus 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYKJAa€MOH TeMbl, NpOOJIEMbI, pelIaeMo 3ajayu,
BBICKA3bIBATh UJEH, HALICJIECHHBIE HA MTOMCK PELIEHUs, COMOCTABIATh CBOM CYKICHHUS C CYKICHHSIMU IPYTMX Y4aCTHUKOB
auanora, oOHapykKMBaTh Pa3jIMYM€ U CXOJICTBO MO3UIMUH, B KOPPEKTHOW (opme (opMyIupoBaTh pa3HOIAcus, CBOU
BO3PaXKEHUS;

NPEJICTABIIATh PE3YNbTAThl PEIICHMs 3aJadyH, dKCIEPUMEHTA, MCCIEJOBaHUs, MPOEKTa, CAMOCTOSTENLHO BBHIOUPATH
(opMat BBICTYIICHUS ¢ YYETOM 3a/1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

Pery/isiTUBHBIE YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBHS

Camoopranusanus:

COCTaBJIATH IJIaH, aJTOPUTM pelIeHUs 3aJaud, BBIOMpATh CIOCOO pelieHus ¢ YYETOM HUMEKIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BApUAHTHI PEIICHUI ¢ y4€TOM HOBOW MH(pOPMAITUH.

CaMOKOHTPOJIb, SMOIMOHAJILHbIH HHTEJJIEKT:

BJIAJICTh HABBIKAMHU IIO3HABATENIbHOW pe(JIeKCHU KaK OCO3HAHHS COBEPIIAEMBbIX JEHUCTBUHA W MBICIUTEIbHBIX
IIPOIIECCOB, MX PE3yIbTaTOB, BJIAACTh CIIOCOOAMHU CaMOIPOBEPKH, CAaMOKOHTPOJISI Tpollecca W pe3yJbTraTa pelieHUs
MaTeMaTHUYeCKOM 3a7a4u;

PEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IPU PEIICHUHU 3a7a9H, BHOCUTh KOPPEKTUBBI B ICATEILHOCTD Ha
OCHOBE HOBBIX OOCTOSITEIBCTB, IAHHBIX, HAHJIEHHBIX OMNOOK, BBISBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBHC PE3YyJbTaTa IEIH M YCIOBHUSAM, OOBSCHITH MPHUYUHBI JOCTHIKCHHUS WM HEIOCTHKEHUS
PE3YIBTATOB JICITCIPHOCTH, HAXOAUTh OIIMOKY, 1aBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHAS JAeATEJIbHOCTD:

MMOHUMAaTh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MUHAMBUIYAJIBHON pabOThI MPH PEIICHUM y4eOHBIX 3aj1ad,
MPUHUMATh 11€JIb COBMECTHOM AEATEIIbHOCTH, TUIAHUPOBATH OPraHU3allMI0 COBMECTHOM palOOThI, pacupeacisiTh BHJIbI
padoT, ToroBapuBaThCs, 0OCYKIATh IMPOIIECC U PE3yIbTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKHUX JIFO/ICH;



y4acTBOBaTh B TIpyHHoBbIX (opmax padoTel (0OCYyXIeHHA, OOMEH MHEHUH, «MO3TOBbIE IUTYpPMbI» U HWHBIE),
BBINIOJIHATH CBOIO YacTh pabOThl U KOOPJAMHUPOBATH CBOM JEHCTBUS C IPYTMMU YJI€HAMU KOMaH[Ibl, OLIEHUBATh Kauy€CTBO
CBOETO BKJIaJ|a B OOLIUI MPOIYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBUSI.

NPEAMETHBIE PE3YJIbTATBI

K koniy oOydenuss B 10 kjacce oOyyaromuiicss MOJYYUT CIACAYIONIME MPEIMETHBIC PE3YIbTaThl MO OTACIHHBIM
TeMaM pabodelt mporpaMMbl y4eOHOT0 Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHATN3ay:

YucJa 1 BBIYUCIEHUA:

CBOOOJIHO OIEPUPOBATh MMOHIATHUSAMU: PAIUOHAIBHOE YHCJIO, OECKOHEYHas Iepuoanyeckas JapoOb, MPOIEHTHI,
UppalMoOHAIbHOE YMCJI0, MHOXKECTBA PALIMOHATIBHBIX U JEUCTBUTEIBHBIX YUCEN, MOAYJIb ACHCTBUTEIBHOTO YUCTIA;

NPUMEHATH JpOOM W MPOIEHTHI JIJIsi PEIICHMs] MPUKIAJHBIX 3a7ad U3 Pa3IMYHBIX OTpaciieid 3HaHWUN W peabHOU
JKU3HH;

IPUMEHSATH TPUOIMKEHHBIC BBIUNCIICHHUS, IIPABUIIA OKPYTJICHUS, MPUKUAKY U OIICHKY pe3yIbTaTa BRIYHUCICHUH;

CBOOOJIHO OIEPUPOBATHh TMOHSATHEM: CTETEHb C IIEJIBIM TOKa3aTelIeM, HUCIOJb30BaTh MOAXOMSIIYI0 (GopMy 3amucu
JNIEUCTBUTEIIBHBIX YUCEJ JJISl PELICHUS TPAKTUYECKUX 3a7a4 U MPEACTABICHUS TaHHBIX;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: apUPMETHICCKUN KOPEHb HATYPAJIbHOM CTETICHU;

CBOOOJTHO ONIEPUPOBATH MOHATHEM: CTEIIEHb C PAlIMOHAJILHBIM ITOKa3aTelIeM;

CBOOOJIHO ONIEPUPOBATH MOHATUIMHU: Joraprudm duciia, 1eCITUIHBIC U HaTypalbHbIC JIOTApU(MBIL;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIIOBOT'O apTyMEHTa;

ONEPUPOBATH MOHITHUSIMHU: APKCUHYC, ApDKKOCUHYC U apPKTAHT€HC YHCJIOBOr0 apryMeHTa.

YpaBHeHUS] U HEPABEHCTBA:

CBOOOJIHO OIIEpHUPOBATH MOHATUSIMH: TOXKJICCTBO, ypaBHEHNE, HEPABEHCTBO, PABHOCHIIBHBIC YPABHCHHS U YPAaBHCHUS -
CJICJICTBHUSI, PABHOCHJIbHBIC HEPABEHCTBA;

MPUMEHATh PA3IMYHBIE METOJBI PEIICHUS PAllMOHAIBHBIX U JIPOOHO-pAIMOHATBHBIX YPaBHEHUU, TPUMEHSITh METO/T
WHTEPBAJIOB JUJISI PEIICHUS HEPABEHCTB;



CBOOOJTHO OMEPUPOBATH MOHATHAMHU: MHOT'OUICH OT OJHON MEPEMEHHOW, MHOTOWICH C HEIBIMH KO3 (UIIMCHTAMH,
KOPHU MHOTOWICHA, MPUMEHSTH JEJIEHHEe MHOTOYICHAa Ha MHOTOWICH C OCTaTKOM, Teopemy besy m teopemy Buera mis
peIICHMS 3374,

CBOOOTHO OTIEPUPOBATH MOHATHUSAMH: CUCTEMA JIMHCWHBIX YPAaBHCHHM, MATPHIIA, OTPEIACITUTEIh MATPUIIBI 2 X 2 U €T0
TCOMETPUYCCKUH CMBICI, HCIIOJIh30BaTh CBOWCTBA OMpPENETUTENS 2 X 2 JUIs BBIYUCIICHHS €r0 3HAYCHUS, MPUMEHSTH
OTIPEIICITUTEIN JJIS PEIICHUS CUCTEMbI JTUHCHHBIX YpaBHEHUH, MOJACIUPOBATh PEabHbIC CUTYaIlMH C TTIOMOIILIO CHCTEMBI
JUHEHHBIX yYpaBHEHHM, UCCIIEIOBATh MOCTPOCHHBIC MOJEIN C TOMOIIBI0 MATPHIl U OMPEICIUTENCH, HHTEPIPETUPOBATH
TIOJTYYCHHBIN PE3YJIbTAT;

HCITOJI30BaTh CBOMCTBA JACHCTBUI C KOPHIMU JJIS MPeoOpa30BaHUs BHIPAKCHHIA,

BBITIOJTHATH TPEOOPA30BaHUS YUCIIOBBIX BRIPAKECHUH, COJIEPIKAIINX CTCIICHH C PallMOHAIBHBIM ITOKa3aTelIeM;

UCII0JIb30BaTh CBOMCTRA JIOTapu(PMOB JIJIs TpeoOpa3oBaHus JOTapUPMUICCKUX BhIPAKCHUI;

CBOOOTHO ONIEPHPOBATH MOHATUSAMU: UPPAIIMOHATILHBIC, MIOKA3aTEIbHBIC U JIOTapU(PMUICCKUE YPABHCHHS, HAXOIUTh
UX PEIICHHS] C TTOMOIIBIO0 PABHOCHIBHBIX IEPEX0I0B WM OCYIIECTBIISAS MPOBEPKY KOPHEH;

PUMEHSITH OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI JJIs MPeoOpa30BaHUs TPUTOHOMETPUUECKUX BBIPAKECHUH;

CBOOOJTHO OIEpPUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSTh HEO0OXoIUMble (QOPMYIIbI IS
pEIIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPABHEHMIA;

MOJICIIUPOBATh pEalbHBbIC CUTYallUM Ha S3bIKE ajreOpbl, COCTaBISATh BBIPAYKEHWS, ypPAaBHEHMs, HEPaBEHCTBA IIO
YCIIOBHUIO 337]a41, UCCIIEA0BATh MMOCTPOSHHBIE MOJIETU C UCTIOIB30BAHUEM alllapaTa aireopsol.

DYyHKUNH U TPAPUKH:

CBOOOJTHO OTEpUPOBATh MOHATHUAMHU: (QYHKIUSA, CIOCOOBI 3amaHus (QyHKIMHU, B3aUMHO OOpaTHble (QYyHKIHH,
KoMIo3utiusg QyHKIuH, rpaduk GyHKIIMU, BBITIOTHAT AJIEMEHTapHbBIE TPeoOpa3oBaHus rpaduKoB (DYHKIIHIA,

CBOOOJTHO OMEPHPOBATH MOHATUSMU: 00JIACTh OMpENEICHUS M MHOXKECTBO 3HaueHWW (yHKIUH, HYIH (DYHKIHH,
MIPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMEpUPOBATh TMOHATUSMU: UYETHBIE W HEYETHBIE (DYHKIMHM, TEPHOIUYECKHE (PYHKIIUH, MPOMEKYTKU
MOHOTOHHOCTH (DYHKITMH, MaKCUMyMbl U MHUHUMYMBbI (DYHKIIMH, HanOOJbIIee W HAaWMEHbIIEe 3HaYeHUE (QYHKIUU Ha
MIPOMEKYTKE;



CBOOO/IHO OINEpPHPOBATh MOHATUSAMHU: CTENEHHAass (QYHKIHMS C HAaTypalbHBIM M IENBIM TIOKa3aTeleM, Tpaduk
CTeNeHHOW (YHKIMH C HaTypaJbHbIM M ILEJIBIM IOKa3areiaeM, rpaguk KOpHS N-Oi CTeNeHW Kak (yHKUUU OOpaTHOM
CTETICHU C HATYpalbHBIM MOKa3aTeIeM;

OMepUpPOBaTh TMOHATHAMH: ITUHEWHAs, KBaJapaTWuyHas W APOOHO-TMHEHHAas (YHKIHMH, BBINOJHATH JJIEMEHTapHOE
WCCJICIOBAHNE U TTOCTPOCHHUE MX IpaUKOB;

CBOOOJIHO ONEpUPOBATh TOHATHSAMU: TOKa3aTelbHAs W JorapupmMudeckas (QYHKIIMH, UX CBOWCTBa M TpaduKH,
UCTIOh30BaTh X TpadUKH AJIs PEIICHUS] ypPaBHEHUH;

CBOOO/IHO OIEPHPOBATH MMOHATHIMH: TPUTOHOMETPHUYECKAsl OKPYKHOCTh, OTpEJCIICHHE TPUTOHOMETPHUIECCKHIX
(GYHKIHIA 9UCTOBOTO apTyMEHTa;

UCTIOJIh30BaTh Tpaduku QYHKIUH IS UCCIICTOBAHMS TPOIIECCOB M 3aBHCHUMOCTEH MpPH PEHICHUH 3a71a4 U3 JPYTuX
y4eOHBIX MTPEMETOB M PEaTbHOMN )KU3HH, BRIPAXKATh (OPMYJIaMHU 3aBUCUMOCTH MEXIY BETHUYNHAMM,

Hauyana maTeMaTH4ecKOro aHaIM3a:

CBOOOJTHO OMEpUPOBATh MOHATHAMU: apuMeTHUecKass U reoMeTpuyecKkas IMporpeccusi, 0eCKOHeYHO YObIBaOIast
reoMeTpuYecKasi Mporpeccus, JHWHEWHbIH U DKCIMOHEHIMAIBbHBIA pOCT, (OpMyJa CIOXKHBIX MPOILEHTOB, HWMETh
IpeJICTaBICHUE O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUU IS PEUICHUSI PeasIbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TTOCIIEIOBATEIHLHOCTD, CIIOCOOBI 3aIaHUsI TIOCTEA0BATEIbHOCTEH, MOHOTOHHBIE U
OTpaHUYCHHBIEC TIOCIEOBATEILHOCTH, TOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTUYECKOTO aHaldu3a Kak aHaiu3a
0ECKOHEUHO MabIX;

CBOOOJTHO OMEPHPOBATH TOHATHAMHU: HENpPEepPbIBHbIE (DYHKIIMH, TOYKK pa3pbiBa Tpaduka (YHKIHUH, AaCUMITOTHI
rpaduka GyHKIINH;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: (YHKIUS, HEMpepblBHAsS Ha OTPE3Ke, NMPUMEHSATHh CBOMCTBA HEMPEPHIBHBIX
GyHKIMN I pelIeHHs 3a/1a4;

CBOOOTHO OTIEPUPOBATH MOHSATUSMU: TIEPBasi M BTOpast MPOU3BOAHBIC (DYHKITNH, KacaTeabHas K TpaduKy QyHKITUH;

BBIUUCIISITH MPOU3BOAHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIO3HMIMU JBYX (YHKIIMH, 3HATh MPOU3BOJIHBIC
AIIEMEHTAPHBIX ()YHKITHIA;

MCIIOJIb30BaTh TEOMETPUUECKUI 1 (PU3MUECKHIT CMBICI TPOU3BOAHOMN JJIs PEIICHUS 3a1ad.



MHo:KecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: MHOXKECTBO, OIl€pallUH HAaJl MHOKECTBAMU;

HCTIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJs ONMUCAHUS PEATbHBIX MPOLIECCOB U ABJICHUH, NPU PELICHUU
3a/1a4 U3 APYTUX YUYEOHBIX MPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHITUSIMU: OINpPENEICHUE, TeopeMa, YpaBHEHHE-CJICJACTBUE, CBOWCTBO MAaTeMaTHYECKOIO
00BbEKTa, JOKA3aTEIbCTBO, PABHOCUILHBIC YPABHEHHUS U HEPABEHCTBA.

K koniy oOydenuss B 11 kjacce oOyyaromuiicss MOJYYHUT CIEAYIONIUE MPEIMETHBIC PE3YyIbTaThl MO OTIAEIBHBIM
TeMaM pabodelt mporpaMMbl y4eOHOT0 Kypca «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHATN3ay:

Yucaa u BbIYUCICHUSA:

CBOOOJIHO OIEPUPOBATH TOHSATUSIMHU: HATypajJbHOE M I1IEJI0€ YWCI0, MHOXECTBA HATYPAJIbHBIX M IEIbIX YHCEII,
UCIIONBb30BaTh Npu3Haku AeauMoctd nensix uncen, HOJ m HOK naTypanbHBIX yucen Juisl pelieHus 3aaad, NPUMEHSTh
anroput™m EBKinna;

CBOOOJIHO OIEpUPOBATH IMOHATHEM OCTAaTKa [0 MOJIYJI0, 3alUChIBATh HATypaJbHBIC YHCIA B Pa3IUYHBIX
MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS;

CBOOOJIHO OIEPUPOBAThH MOHATHAMHU: KOMIUIEKCHOE YHCIO W MHOXECTBO KOMILICKCHBIX YHCEN, IPEACTaBIATH
KOMIUJIEKCHBIC Yrciia B aNreOpanyeckol U TPUrOHOMETPUUIECKOM (popMe, BBITIONMHATh apruMETHUECKUE OTePaIli ¢ HUMU
U n300pakaTh Ha KOOPAMHATHOM TIJIOCKOCTH.

YpaBHeHUsI 1 HEPABEHCTBA:

CBOOOJIHO ONEPHUPOBATh TOHITUSAMH: HppallMOHAJbHBIC, TIOKa3aTeibHbIE W Jorapu(MuYecKrne HEepaBeHCTBA,
HAXOJUTh UX PEUICHUS C TOMOIBI0 PABHOCUJIBHBIX IIEPEXOJIOB;

OCYIIECTBIIATH OTOOP KOPHEH MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPaBHEHUS,

CBOOOJIHO ONEPHPOBATH IMOHATHEM TPHUTOHOMETPHUYECKOE HEPABEHCTBO, NMPUMEHATh HEOOXOMMMBIC (DOPMYIBI IS
pElICHUs. OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJTHO OIIEpHUPOBATH MOHATHUSIMH: CHCTEMAa M COBOKYITHOCTh YPAaBHEHUW M HEPABEHCTB, PABHOCWIILHBIC CHUCTEMBI H
CHUCTEMBI-CJIEJICTBHUSI, HAXOJUTh PEIICHUSI CUCTEMBI M1 COBOKYITHOCTEH PallMOHAIBHBIX, UPPAUOHAIBHBIX, TOKA3ATEIbHBIX
1 Jorapu(pMUIECKuX YpaBHCHHH M HEPABEHCTB;



pelaTh pallioHAIbHbIE, HPPAllMOHATIFHBIC, TOKa3aTENIbHbIC, TOTapU(PMUUECKHE U TPUTOHOMETPUUIECKUE YPaBHEHHUS U
HEPaBEHCTBA, COJIEPIKaIe MOAYIIH U TapaMeTphl;

NPUMEHATH TpaduyecKre METOBI IS PEIICHUS] YPaBHEHUH U HEPABEHCTB, a TAK)XKE 3a/1a4 C MapaMeTpamu;

MOJICTIMPOBaTh pealbHbIe CUTYAIlMH Ha SI3bIKE anreOphl, COCTABISATH BBIPAKEHUS, YPABHEHHUS, HEPABEHCTBA U UX
CHUCTEMBl TI0 YCJOBHIO 3aJa4yd, WCCIEAOBAaTh TIOCTPOCHHBIE MOJETH C WCIIOJB30BaHWEM ammapara ajireOpsl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yIIbTaT.

DyHKIUH U TPaPUKu:

CTPOHTH T'paUKH KOMITO3UIIUU (PYHKIIMHA C MMOMOIIBIO 3JIEMEHTAPHOTO MCCIIEAOBAHUS U CBOWCTB KOMIIO3HUIIMH JBYX
byHKIM;

CTPOHTH reoMeTpHUecKre 00pa3bl ypaBHEHHIA U HEPABEHCTB HA KOOPAMHATHOW MJIOCKOCTH;

CBOOOJIHO OTNEPHPOBATH MOHATHAMU: TPAPUKHA TPUTOHOMETPUICCKUX (PYHKIINIA;

NPUMEHSATh QYHKITUH JIJIsI MOJICIIUPOBAHUS U UCCIICIOBAHMS PEATBHBIX TIPOIECCOB.

Hauayia MaTeMaTH4ecKOro aHajain3a:

MCIIOJIb30BaTh MPOU3BOIHYIO LISl KCClIeOBaHUS (DYHKIIMU HA MOHOTOHHOCTH M DKCTPEMYMBI;

HaXOAUTh HaOOJIbIIIee U HAUMEHbIIIee 3HAaUeHUs (PYHKIIMU HEMPEPHIBHOM Ha OTPE3KE;

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl HAXOXKIAEHUS HAWIYYILIEro PEIICHUS B NMPUKIATHBIX, B TOM YHUCIE COIHAJIbHO-
HPKOHOMHYECKUX, 3a/1a4ax, JIJIsl OMpeeIeHHs] CKOPOCTH M YCKOPEHUS Mpoliecca, 3a1aHHOT0 (popMyon niu rpadukom;

CBOOOJHO OMEpUPOBATh TOHATHAMHU: TIEPBOOOpA3HAsi, OINPEACIEHHBIN HMHTErpaji, HaXOIUTh TEPBOOOpPA3HBIC
AJIEMEHTAPHBIX (PYHKIMN M BRIYUCIATE HHTErpa o gpopmyne HeroTona-JIeiboaua;

HAXOJUTh TUIOMIAIH TIOCKUX QUTYP U OOBEMBI TEJ C TOMOIIBIO0 MHTETpaa;

UMETh TIPEJICTABIIEHHE O MAaTeMaTUYECKOM MOJCIUPOBAHUU HA TMPUMEPE COCTaBIeHUs auddepeHIInaTbHBIX
YpPaBHEHUN;

pelaTe MPUKIAaTHbIE 33/Ja4d, B TOM YHCIE COLHUAIbHO-PKOHOMHYECKOIO U (PU3UYECKOr0 XapakTepa, CpeacTBaMu
MaTEeMaTHYECKOTO aHAIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHUCEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
yYpaBHEHUU
9 Oynkunu u rpadpuku. CreneHHas GyHKINS C 12 1
L[eIBIM TIOKa3aTesIeM
3 ApubMeTnuecknii KOpeHb N-0if CTEIIECHHU. 15 1
HppaunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 1
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 99 1
ypaBHEHUS
[TocnenoBarenbHOCTH U IPOTPECCUU 10
HenpepriBubie ¢pyukiuu. [IpousBoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BOTHOM
2 [TepBooOpa3Hasi U MHTETpAT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIUA. 14 1
TpuroHomeTpruyeckue HepaBEHCTBA
4 HppanmonaisHbIe, MOKa3aTeIbHbIC U 24 1
norapuMuvecKkue HepaBeHCTBA
KommnekcHsie yncna 10
HarypanbsHbie u 11e1b1e yncia 10
CucreMbl paliMoOHaIbHBIX, UPPALUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTrapU(PMUUECKUX 12 1
ypaBHEHUH
8 3amayu ¢ mapaMmeTpaMu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0
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