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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 OOecne4YrBaeT MHCTPYMEHTaJIbHYIO 0a3y ais
M3YUYEHHUSI BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C JPYroll CTOpOHBI, PopMHUpPYET
JIOTUYECKOEe U aOCTPAaKTHOE MBIIUICHHE 00Yy4YalolKUXCsl Ha YPOBHE, HEOOXOAUMOM
JUISL OCBOEHUSI UH(POPMATUKU, OOIIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH U JIPYTUX
IUCIUIUIMH. B paMkax JaHHOro y4eOHOro Kypca oOydaroumuecs OBJIaJeBalOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM Hayku, KOTopas (QopMynupyeT CBOU
JOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIll Kypc anreOpbsl U Hayajdl MaTEMaTHYECKOTO aHajau3a 3akKjablBacT
OCHOBY Il YCHEIIHOTO OBJAJCHUS 3aKOHAMH (PU3MKH, XUMHUH, OUOJIOTUH,
MOHUMAaHUSI OCHOBHBIX TEHJCHIIMM Pa3BUTHUSI IKOHOMUKH U OOIIECTBECHHOM KU3HH,
MO3BOJISIET OPUEHTHUPOBATHCSA B COBPEMEHHBIX ITM(POBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIB30BaTh WX JUIS JaJIbHEHIIEro oOpa3oBaHUsS U B
MOBCETHEBHOM XM3HU. B TO ke BpeMsi oBiajieHHWe aOCTPAKTHBIMH U JIOTUYECKHU
CTPOTUMH KOHCTPYKIUSAMH aireOpbl MU MaTeMaTHYECKOrO0 aHajn3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C TMOMOIIBI0 MHAYKLIMH U pacCykAaTh JEAYKTUBHO, UCIIOJIb30BATh
00001IeHNe W KOHKPETH3allMi0, a0CTparupoBaHUE U aHAJOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTUUYECKOE MBIILIJIEHUE.

B xone usywyenus yyeOHOro Kypca «Anrebpa ¥ Havajla MaTeMaTHYECKOIrO
aHanM3a» OOy4YaroIMecs IMOJy4YaloT HOBBIM OIBIT PEIICHUsS NPUKIAIHBIX 3ajad,
CaMOCTOSITEJILHOTO MOCTPOCHUSI MAaTeMaTUYECKUX MOJEJIEH peajbHbIX CUTYalluH,
UHTEpPOpETAlMd  MOJYYEHHBIX  PEIICHUH, 3HAKOMATCS C  NpPUMEPAMU
MAaT€MAaTHYECKUX 3aKOHOMEPHOCTEM B TMPUPOJNE, HAyKe U HUCKYCCTBE, C
BBIAAIOIIMMHUCS MAaTEMaTUYECKUMH OTKPBITHUSIMU U UX aBTOPaMHU.

VY4eOHbIii Kypc 00NaacT 3HAYUTENBHBIM BOCIUTATEIBHBIM TOTEHIIAAJIOM,
KOTOpPBIN peanu3yeTcss Kak uepe3 yd4eOHbI wmaTepual, CHOCOOCTBYIOIIHMA
(dbopMHUPOBaHUIO HAYYHOTO MHPOBO33pPEHHUs, TaK M dYepe3 crenuduxy ydeOHOU
JESTENBHOCTH, TPEOYyIOMe MPOMOKUTENIbHON  KOHIEHTPAIlMK  BHHMAaHUS,
CaMOCTOSITEJIbHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a MOJYyYEHHbIN
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 BbluucieHus», «OyHkuuu u rpadukny, «YpaBHeHHUS U HepaBeHCTBay», «Hauana
MareMaTH4ecKoro aHaiausa», «MHoxecTBa U Joruka». Bce ocCHOBHbIE



COJIEPKATEIbHO-METOAMUECKAE JIMHUM W3Yy4YaloTCs Ha TPOTSHKEHUU JABYX JIET
o0y4yeHHsT Ha YpPOBHE CpEAHEro oOlIiero oOpa3oBaHUs, €CTECTBEHHO JIOTOJHSS
ApYr Apyra U MOCTENEHHO HACHIMIAsACh HOBBIMU TeMaMH W pasaenamu. JlaHHbBII
yueOHBIH Kypc SIBISE€TCS WHTETPATUBHBIM, TIOCKOJIBKY OOBEANHSET B cebe
COJep)KaHUE HECKONbKMX MaTeMaTHYeCKHX AWCIUIUINH, TaKuX Kak anreopa,
TPUTOHOMETPHS, MAaTEMAaTHUYECKUU aHallu3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
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, MPUMEHITH 3HAHUS, TIOJTYYSHHBIC MIPH M3yYeHUH Y4eOHOTO Kypca, AJis
peIIeHUsI CaMOCTOSTEIHHO CPOPMYITUPOBAHHON MaTeMaTHUECKON 3aauu, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenbHO-MeTOAMYEeCKasT TUHHS «Uucla U BBIYUCICHUS» 3aBepIiacT
(GopMuUpOBaHUE HABBIKOB HMCIIOJIH30BAHMS JIEHCTBUTEIBHBIX YHCEN, 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 JelaTh NPUKUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUUCIICHUS, OIEHUBATh YHCIIOBBIC BBIPAKCHHSA, padOTaTh C MaTeMaTUYCCKHUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIUMCS MHOXKECTBA HATYpPaIbHBIX, IEJBIX,
pallMOHANBHBIX M JCHCTBUTEIBHBIX  YHUCENl  JIONOJHSIOTCS  MHOYKECTBOM
KOMIUIEKCHBIX 4YHcel. B KaXIOM U3 OTHX MHOXECTB pPacCMaTPUBAIOTCS
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
W3BJICUCHUE KOPHS HATypaJTbHOW CTEIEHW Ha MHOXKECTBE 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 MOJIEJIeH peanbHOT0 MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHue |
KOHKpETH3alHsl.

JIuausa «YpaBHEHUS U HEPABEHCTBa» pealnu3yeTcs Ha MPOTSHKEHUU BCETO
oOy4yeHHUs Ha YPOBHE CpEIHEro oOIIero oOpa3oBaHUs, MOCKOJIBbKY B KaKIOM
pasnene Ilporpammbl MpenyCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3a1ad. B
pe3ynapTaTe OOy4aromyecs OBJAJACBAIOT PA3JWYHBIMH METOJAMHU  PELICHHS
palMOHANbHBIX, HPPAlMOHAIBHBIX, TOKa3aTeNbHBIX, JOrapupMHUUECKux U
TPUTOHOMETPUYECKUX ypaBHEHHUI, HEPaBEHCTB M CHCTEM, a TakkKe 3ajad,
colepkammx mnapaMmerpsl. [lomydeHHbIE yMEHHMS HIMPOKO HCIONB3YIOTCA TpHU
uccieqoBaHNN (QYHKIMH ¢ TIOMOIIBIO MPOU3BOJHOM, NPU PEUICHUH MPUKIATHBIX



3a/1a4y M 3a7a4 Ha HAXOXJCHUE HAauOOIBbIINX U HAUMMEHBLINX 3HAYCHUH (PYHKIUU.
JlanHas conep:katesibHas JUHUS BKIIIOYAET B ce0s Takxke (GOpMHUpPOBAHUE YMEHUM
BBINIOJHATh  pacu€Tel 10  QopMynaMm, MpeoOpa3oBaHUsl  PALMOHAIBHBIX,
WPPAUUOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUN, a TAKXKE BBIPAKCHUI,
collepKallluX CTerneHu W Jiorapudmbl. brarogaps u3ydeHHIO anredpanyeckoro
Marepuajga IMPOUCXOAWUT  JajJbHEWINEe  pa3BUTUE  ANTOPUTMHYECKOTO U
a0CTPaKTHOI'O MBIIIJIEHUST O0ydaromuxcs, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX
paccykiaeHud, paboTbl ¢  CUMBOJBHBIMH  (opmMamu,  MpeACTaBICHUS
3aKOHOMEPHOCTE W 3aBUCMMOCTEH B BHJI€ PAaBEHCTB M HEpPaBEHCTB. Anredpa
npeniaraetr d(QQeKTUBHbIE HWHCTPYMEHTBI JUIsl pEUICHUS MPAKTUYECKUX H
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HATJSIHO JIEMOHCTPUPYET CBOM BO3MOYKHOCTU 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,
NOKa3aTeIbHOM, JIorapu(PMUUECKOl 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 pEIICHHEeM YpaBHEHUN U HepaBeHCTB. [Ipu 3ToM Ooibllioe BHHUMaHUE
ynensiercss GOpMHUPOBAHUIO YMEHUSI BbIpakaTh (GOpMYyJIaMu 3aBUCUMOCTH MEXKIY
pa3sTUYHBIMUA BETUYMHAMH, MCCIEIOBaTh TOJYyYEHHbIE (QYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cofep>kaTeabHON JTUHUU HAlleJIeH Ha pa3BUTHUE YMEHUM
U HaBbIKOB, IMO3BOJIIONIMX BBIPAKATh 3aBUCUMOCTH MEXIYy BEIMYMHAMU B
pasnmuuHoON (opme: aHATMTHYECKOH, rpadudeckoil u cioBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHHS, CIIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxatenbHass nuHUs «Haudana maTeMaTHYecKOro aHalin3a» IO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaT€MaTHUYECKHUX, TaK U IMPUKIATHBIX 3a]ad,
JOCTYTHBIX OOYYaIOUIUMCS, TaK KaK Y HHUX TMOSBISETCS BO3MOXKHOCTb CTPOHTD
rpa@uku  CIOXKHBIX (YHKIWNA, OMPENeNsiTh WX HauOOJbIINE W HAUMEHBIIHE
3HAUEHHUS, BBIYUCIATH IUIOMAAU (PUryp u oOBEMBI Tell, HAXOAUTh CKOPOCTU U
YCKOpeHHs IpoueccoB. JlaHHas conepKaTenbHas JIMHUSA OTKPBIBACT HOBBIC
BO3MOKHOCTH IIOCTPOCHHMS MATEMATHYECKUX MOJEJIECH pPEalbHBIX CHUTYalUH,
MO3BOJISIET HAXOAWTh HAWIy4yllee PEHIEHWE B TMPUKIATHBIX, B TOM YHUCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3a/ladyaX. 3HAKOMCTBO C OCHOBAaMHU MaTEMaTH4YECKOro
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 PE3yJbTaTaX, MOJYYEHHBIX B XOJE pa3BUTHUS MaTEMAaTUKU Kak
HayKH, U 00 UX aBTOpax.

ConepxaTtenbHO-MeTOAMYECKast JTMHUS «MHOXKECTBA U JIOTHKA) BKIIIOYAET B
ce0si SIEMEHThl TEOPUM MHOXKECTB M MAaTeMAaTHYeCKON JOTruku. TeopeTuko-
MHOYXECTBEHHBIC MPEICTABICHUS MPOHU3BIBAIOT BECh KYpPC MIKOJIBHON MaTEMaTUKH
U TpeasiaraloT HauOoyiee YHUBEPCAIbHBIM S3bIK, OOBEIMHSAIOIMIMA BCE pa3zebl
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 W MCMOJIb30BaTh €ro JUIsl BBIPAXKEHUSI CBOMX MBICIICH.
JlpyruM BaKHBIM TIPU3HAKOM MATEMaTUKH KaK HayKH CJEeIyeT NpPU3HATh
CBOMCTBEHHYIO €W CTpPOrocTb OOOCHOBAaHWUW W CJEJOBaHUE OMNPEACIEHHBIM
OpaBWJiaM  TOCTPOEHUs  JOKa3aTeIbCTB.  3HAKOMCTBO  C  3JE€MEHTaMu
MaTeMaTHYEeCKON JIOTMKH CIIOCOOCTBYET PA3BUTHIO JIOTMYECKOTO MBIILICHHUS
00Oy4aromuxcs, MO3BOJIIET UM CTPOUTH CBOM PACCY>KIEHUS HA OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKA KPUTHIECKOT'O MBIIILJICHHUS.

B yueOHOM Kkypce «Anrebpa W Hayajla MaTEeMaTUYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOT'0 MOJCIIMPOBAHMS, KOTOPbHIE MPU3BAHBI
CIOCOOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TOCTPOCHHUSI MOJENEH peabHbIX
CUTYyalluid, WCCJIEJAOBAHMUS O3THUX MOJIeNIe C TIOMOUIBIO afmapara anredpbl |
MaTE€MAaTHYECKOTO aHalIN3a, WHTEPIpPETAalNd MOJYYEHHBIX pE3yIbTaToB. Takue
3a/1aHUs BIUIETEHBI B KQXBIM U3 pa3/iesioB MPOrPaAMMBI, IOCKOJIBKY BECh MaTEpUa
y4eOHOro Kypca IIUPOKO HMCHOJB3YeTCs IS pellleHus MPUKIATHBIX 3axad. [Ipu
pEIICHUH  pealbHbIX  MPAaKTHYECKUX  3aJad  oOydaromipecss  pa3BUBAIOT
HAO0JIIOIaTeTbHOCTh, 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 w3ydenue yueOHOro Kypca «AnreOpa ¥ Havala MaTeMaTHYECKOTO
aHanuza» orBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Hejeno), B 11
kiacce — 136 yacosB (4 4yaca B HEZENIO).

COJEPKXAHUE OBYUYEHUA
10 KITIACC

Yuciaa 1 BLIYUCIEHUS



Panmonanbubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIC APOOU, MPOILICHTHI,
OeckoHeuHble Mepuoauyeckue apoodu. IlpumeHeHue apoOGel U MPOLEHTOB I
peLIeHUs NPUKIAJHBIX 3a1a4 U3 Pa3JIMYHBIX OTPACIIEW 3HAHUN U PEAIbHOM KU3HU.

JeuctBurenbHble uncna. PanuoHanpHblE W UPPANMOHANBHBIE YHUCIA.
ApudmeTndyeckue  omnepauuu ¢ JEHCTBUTEIBHBIMH  4YHCIaMu.  Moayib
JEUCTBUTENILHOTO YHuCia U ero cBoicTBa. [IpubnamxkEHHbIe BHIYMCICHUS, TTpaBUiia
OKPYTJICHUS, IPUKUIKA U OLICHKA PE3yJIbTaTa BEIYMCICHUN.

Crenenb ¢ 1elbIM MokaszaTeneM. bumHom HeioTtona. Mcmonb3oBanue
noAXOASIIEH (GOPMBI 3aMMUCH JEHCTBUTEIIBHBIX YUCEIT U PEIICHHS MPAKTUYECKUX
3a71a4 U IPEJCTABIICHUS TaHHBIX.

ApudmeTndeckuii KOpeHb HaTyPAIHLHOM CTENEHU U €0 CBOMCTBA.

CreneHb € palMOHAJIBHBIM I[OKa3aTeleM M €€ CBOWMCTBA, CTENEHb C
JICUCTBUTEJILHBIM MMOKA3aTCIIEM.

Jlorapudm uymcna. CoiictBa norapudma. JlecsTUUHBIE W HaATypajbHbBIC
JorapupMsl.

Cunyc, KOCHMHYC, TaHI€HC, KOTAHIE€HC YMCJIOBOTO aprymeHtra. ApKCHUHYC,
APKKOCUHYC M apKTaHT€HC YHUCJIOBOTI'0 apryMEHTA.

YpaBHeHUsS ¥ HEPABEHCTBA

ToxmecTBa W TOXACCTBEHHBIC MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHBb
ypaBHEHUs1. PaBHOCUIIbHBIE ypaBHEHHS W ypaBHEHHUsS-CIeACTBUA. HepaBeHCTBO,
pellIEeHUE HEPABECHCTBA.

OCHOBHBIE METOJIbI PEIICHHS TEIBIX U APOOHO-PANIMOHAIBHBIX YPABHEHUH U
HEpABEHCTB. MHOro4wiIeHbl OT OJHOM IIepeMEHHOW. JleneHne MHOroujieHa Ha
MHOTOYJIEH C oOcTarkoM. Teopema be3dy. MHOrouineHsl ¢  LEIbIMH
koadurnnenramu. Teopema Buera.

[Ipeobpa3oBaHus YUCIOBBIX BRIPAXKEHUH, COICPKAIIUX CTEIICHH M KOPHH.

HppanuonanbHbie YpaBHCHUH. OcHOBHEIC METO/IbI pelieHus
HUPPALMOHAIBHBIX YPABHCHUH.

IToka3zaTenbHble ypaBHEHHS. OCHOBHBIC METOJbI PEIICHUS MOKa3aTEIbHBIX

YPAaBHEHHUM.

[IpeoGpazoBanre BHIPAKEHUI, COACPIKAIINX JTOTAPHUPMBI.

Jlorapudmudeckue ypaBHEHHUSI. OcHOBHBIE METO]IbI pEIICHHUS
norapuMUYECKUX YPaBHCHH.

OcHoOBHbIE TPUTOHOMETPUUECKUE dbopMyIbL. [IpeoOpa3zoBanue

TPUTOHOMETPUUECKHUX BBIPAXKEHUN. PellIeHre TPUroHOMETPUYECKUX YPABHEHUM.
Pemenne cucrteM nuHEWHBIX ypaBHEHUW. Marpuma CHUCTEMBI JUHEWHBIX
ypaBHeHui. OnpenenuTenb MaTpullbl 2X2, €ro TreoMETPUYECKHl CMBICT U
CBOWCTBA, BBIYHUCIICHUE €r0 3HAYCHUS, TPUMECHEHHUE OINPEICIIUTENS ISl PEUICHUS
CHUCTEMbl JIMHEMHBIX YypaBHEHUW. PellleHnMe NpUKIaIHBIX 3aJad C IMOMOIIBIO



CUCTEMBl JIMHEMHBIX ypaBHEHUHU. lccienoBaHue DIOCTPOCHHOM MOJACIU C
ITIOMOIIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne MaTeMaTUYECKMX MOJIEJIENM PEaJbHOU CUTyallMd C MOMOIIbBIO
YpPaBHEHUNM U HEpPaBEHCTB. lIpuMeHeHHME ypaBHEHMI M HEPABEHCTB K PEILICHUIO
MaTeMaTUYeCKUX 3aJad M 3ajlad W3 Pa3Ju4HbIX oOJacTell HAYyKH U peaabHOU
KU3ZHU.

DYyHKIUHN U TPAaPUKHU

OyHKIMA, cnocoObl 3agaHuss (QyHKUMU. B3auMHO o00paTHble (QYHKIMH.
Komnosunus ¢yukiuit. I'papuk  dyHkuuu. DineMeHTapHble MpeoOpa3oBaHUs
rpaduKoB ¢yHKIHMA.

OO6nactp ompeneneHUss ¥ MHOKeCTBO 3HaueHud ¢yHkuuud. Hymu dynkumm.
[TpomexyTku 3HaKonmocTostHCTBA. YETHBIC U HeuéTHbIe GyHKIMH. [lepuoguyeckue
byakuun. [IpoMexyTku MOHOTOHHOCTH (PYyHKIMH. MakCUMyMbl U MUHHMYMBI
¢ynkuuu. Haubomnpiiee 1 HauMeHbllee 3Ha4eHUsI PYHKIIUUA HA TPOMEKYTKE.

Jlunelinasi, KBajJpaTudHas W APOOHO-TUHEWHAs (YHKIUU. DJIeMEHTapHOEe
UCCJIEIOBAHUE U TTOCTPOCHHUE UX IPaPUKOB.

CrenenHas QyHKIMS ¢ HATypaldbHBIM U IEJIbIM MoKa3ateneMm. EE coiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM cCTerneHW Kak (QYHKIUU OOpaTHOM
CTEIIEHU C HATYpPAJIbHBIM I10KA3aTEJIEM.

[lokazatenbHass U jorapu@muyeckas (QyHKIUU, UX CBONCTBA U TpaduUKH.
Hcnonb3oBanue rpaduxoB GyHKUIUN TS pelIeHUs] YpaBHEHUI.

TpuroHomeTpuyeckas OKpYKHOCTb, OIPEIEIICHUE TPUTOHOMETPUUYECKUX
(YHKIIMN YHCIIOBOTO apryMEHTa.

OyHKIIMOHAJIBHBIE 3aBUCMMOCTH B pEAIBHBIX IIPOLECCAX U  SBJICHUSX.
I'paduku pealbHBIX 3aBUCUMOCTEH.

Hayajia MaTeMaTH4€CKOI0 aHAJIU3A

ITocnenoBaTeabHOCTH, CIHOCOOBI 3aJaHHS IOCJIEAOBaTEIbHOCTEH. MeTtos
MaTeMaTHYECKOU VHJIYKI1H. MoOHOTOHHBIE 151 OTPaHUYECHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3HMKHOBEHUS MAaTEMaTHYECKOI'O aHAIN3a KaK
aHann3a OECKOHEYHO MaJIbIX.

Apudmetnueckass U reoMeTpuyeckas nmporpeccuu. beckoneuHo yObIBaromas
reomeTpuyeckas nporpeccus. Cymma O€CKOHEUHO yOBIBAIOIIEH IeOMeTpUdYecKou
MPOTrpecCuu. JINHENHBIA U 3KCIIOHEHIHAIBHBIA POCT. Uncino €. @opmyna CI0XKHBIX
IpoueHTOB. lMcnonb30BaHWE TPOTPECCHMU  JUIA  PELICHUS peajbHBbIX  3a]a4
MPUKJIAAHOTO XapaKkTepa.

HenpeprwiBHble (QyHKIIMM W UX CcBoicTBa. TOYkM paspbiBa. ACHUMIITOTHI
rpadukoB Qynkmui. CBoiicTBa (QYHKIIMNA HENPEPHIBHBIX HA OTpe3ke. MeToj
MHTEPBAJIOB JUIsl PELICHHs HEPABEHCTB. lIprMeHeHHe CBOWCTB HENPEPBIBHBIX
GyHKUMI 1714 peleHust 3a1ay.



[lepBas u BTOpas npousBojHble PpyHKIMHU. OnpeneneHne, reOMeTPUIECKUNA U
(u3nUecKuil cMbICT NPOU3BOIHON. YpaBHEHHE KacaTelIbHOU K rpaduKy (QyHKLIHH.

[IpousBoAHBIE  AJIEMEHTAPHBIX  (PYHKIUH. IIpousBogHass  cyMmbl,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIMH (PYHKIUH.

MHosxecTBa U JIOTMKA

MHoxecTBO, oOllepalid HaJ MHOXXECTBAMU M HMX CBOWMCTBA. JluarpaMmel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOTO — ammapara i
OIIMCAaHUA pPEaJbHBIX IIPOLECCOB M SBICHUMN, IIPU PELIEHUM 3a1ad U3 APYrux
y4eOHBIX TPEIMETOB.

Onpenenenue, TeopeMa, CBONCTBO MaTeMaTHYECKOro0 OOBEKTa, CJEICTBHE,
JI0KA3aTeJIbCTBO, PABHOCUJIBHBIC YPABHEHHUS.

11 KJIACC

Yucia v BbIYUCICHUS

Harypanbabie u uenvie yucna. [I[puMeHeHre TPU3HAKOB ACIMMOCTU IIEJIBIX
gyuces, HauOospmmii ol nenurens (nanee — HOJl) m HammeHsblee ooOiiee
kpatHoe (nanee — HOK), octaTkoB mo moaysmto, anroputma EBkimaa s pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmmnekcubie uwucna. AunrebOpanyeckass M TpUTOHOMETpHUYecKas (QOopMbI
3alMCH KOMIUIEKCHOTO YHcia. ApU(pMETHYECKHe OMNepalud C KOMIUIEKCHBIMH
yuciamMu. M300pakeHHe KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOM IUIOCKOCTH.
®opmysia MyaBpa. KopHu N-0il cTEneHW U3 KOMIUIEKCHOTO uncia. [IpumeHenne
KOMIUIEKCHBIX YUCEN JJIsl pelieHus] GU3HMUeCKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucrtemMa U COBOKYNNHOCTh YpPaBHEHUW M HEPABEHCTB. PaBHOCUIIbHbBIE
CUCTEMBI U CUCTEMBI-CIIEICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT60op  KOpHEH  TPUTOHOMETPUYECKHMX  ypaBHEHHMHM €  IIOMOIIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH. PelieHne TpuroHoMeTpu4eCcKuX HEPABEHCTB.

OCHOBHBIE METO/ABI PEIIEHUS TOKA3aTeNbHBIX U  JIOTapU(MHUUECKHUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHbIE METO/Ibl PEIICHHS] CHUCTEM M COBOKYIMHOCTEH pallMOHAJIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTAPU(PMUYECKUX YPAaBHECHHIA.

YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C IApaMeTPaMHu.

[IpumeHeHnne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PEUICHHIO
MaTeMaTH4YeCKUX 3ajlad M 3aJa4 U3 Pa3InuHbIX 00JlacTeil HayKu W peanbHOI
KW3HU, HHTEPIPETALHNS MTOTYYEHHBIX PE3YJIbTATOB.

DYyHKINH U TPaPUKH



I'padpux xomnoszunmu ¢QyHkumii. ['eomerpuueckue o0pas3bl ypaBHEHUUA WU
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpudeckue QpyHKIMH, UX CBOMCTBA U TpadUKH.

I'padpyiueckne mMeTonbl pelieHHs ypaBHEHHMH M HepaBeHCTB. ['paduueckue
METO/bl PELICHHUS 3a/1a4 C TapaMeTpPaMHu.

Ucnonw3oBanue rpadukoB QyHKUMN s UCCIAETOBAHUS IPOILIECCOB U
3aBUCUMOCTEH, KOTOpPbIE BO3HUKAIOT NPH PEUICHUU 3aJad M3 JAPYTUX YYEOHBIX
MIPEAMETOB U PEATBHOM KU3HH.

Havana MaTeMaTH4eCKOro aHaIM3a

[IpumeHeHue Mpou3BOAHON K UCCIIEeNOBaHUIO (QYHKIIMA HA MOHOTOHHOCTH M
skcTpeMyMmbl.  Haxoxaenue  HauOonbllero M HAaMMEHBLIErOo  3HAYEHUM
HENPEpPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOW3BOAHOM [UIi HAXOXKJACHUS HAWIY4dlIEro pPEUIEHUS B
OPUKIAOHBIX 3ajayax, s ONpPENENIeHHs CKOPOCTM W YCKOpPEHHUs Ipolecca,
3aJIaHHOTO (hOPMYJIION UK TPaPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TiepBOoOOpa3HbIX. I[lepBooOpazHbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TEPBOOOPa3HBIX.

HNuTerpann. I'eomeTpuueckui CMBICII VHTErpasa. Brruucinenue
ornpenenéHHoro uurerpaina no gopmyne Hotorona-JlelOnuna.

[Ipumenenue uHTErpana s HAXOXKACHHUS IUIOMIAAEeH TUIOCKUX GUryp u
00BEMOB T€OMETPUUECKUX TETI.

[Ipumepbr pemenuit nuddepeHInAIBHBIX YpaBHeHUH. MaremaTudeckoe
MOJIETUPOBAHUE PEATBHBIX TMPOIECCOB C TMOMOIIbI0 U] PepeHIInaTbHbIX
yYpaBHEHUH.

INTAHUPYEMBIE PE3VIIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBI YPOBEHL) HA VYPOBHE CPEJJHET'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaskIaHCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocst KaK aKTUBHOTO U
OTBETCTBEHHOTO  WJIEGHAa  POCCHUHCKOro  oOImecTBa,  MpEACTaBICHHE O
MaTeMaTH4eCKUX OCHOBaxX (PYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUH,
MpOLEyp TPaXIAAHCKOTO oOmIecTBa (BBIOOPHI, OMPOCH M JIPYroe), yMEHHE
B3aMMOJICHCTBOBaTh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
(GYHKIMSIMU U Ha3HAYEHUEM,;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:



c(hOpMUPOBAHHOCTh POCCUNCKON T'pakIaHCKOM UIACHTUYHOCTH, YBAXKCHHS K
MPONUIOMY M HACTOAIIEMY POCCUUCKOW MAaTEMaTHUKH, EHHOCTHOE OTHOUIEHHE K
JOCTHKEHUSM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMATUUYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHXKEHUN B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHUE TYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, chOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3THUYECKOrO IMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTMXKCHUN HAayKM U JICSITEIbHOCTHIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIa/ia B TOCTPOCHHUE YCTOWUMBOTO OYIYIIETO;

4) 3¢TeTHYECKOT0 BOCIIMTAHUS

ACTETHUYECKOE OTHOUIEHHE K MHUpPY, BKIIOYAs AICTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aJ]1ay, PEIICHUH, PaCCyKICHHM, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BHUJIOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHSATH MaTEeMaTUYeCKHWe 3HAHUS B
MHTEpECax 3I0POBOr0 1 0e30MmacHOro 0dpasa KU3HH, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0POBOE THTaHUE, COAIAHCUPOBAHHBIM PEXKHUM 3aHATUNA H
OTIbIXa, pEeryisipHas pu3nUecKasi aKTUBHOCTbH), (PU3NYECKOE COBEPIIEHCTBOBAHKE
IIPU 3aHIATUSAX CHOPTUBHO-03J0POBUTEIIBHOM €SI TENBHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE LIEHHOCTH TPYIOJIIOOUs, HWHTEpeC K
paznuuHbIM  chepaM  MPOQPECCHOHANBHON  JESTENIBHOCTH, CBSI3AHHBIM €
MaTEMaTUKOW M €€ TPWIOKEHUS MU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeit mnpodeccun W peanu3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC IIJIAHBI,
FOTOBHOCTH M CIOCOOHOCTH K  MaTeMaTHYECKOMY  OOpa3oBaHHIO U
caM000pa30BaHUI0 HAa MPOTHKEHWHW BCEH JKU3HM, TOTOBHOCTh K AaKTUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 33]]a4 MaTEMAaTHUE€CKON HAIIPaBJIE€HHOCTH;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTh  JKOJOTUYECKOW KyJIbTYpbl, TOHMMAHUE BIUSHUSA
COLMAIIBHO-3KOHOMHMYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOAHOM U COLMAIBHOMU
Cpellbl, 0OCO3HAHME TJI00AIBHOTO XapakTepa AKOJOTUIECKUX MPOOTIEM, OPUCHTAIIUS
HAa TIPUMCHEHHE MATeMAaTWYECKUX 3HAHWWA JUIsi penieHus 3agad B 00JacTu
OKpPYXalUIEW Cpeapl, IUIAHUPOBAHHE IIOCTYNIKOB W OLEHKM HMX BO3MOYKHBIX
MOCJIEICTBUM JIJIs1 OKPY’KAIOLIEN CPEBI;

8) HeHHOCTH HAYYHOr0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW U  OOIIECTBEHHOW  MPAKTUKH, TOHUMaHUeE
MaTeMaTU4eCKOM HayKu Kak c(epbl YelIOBEYECKOM JEeSITeNIbHOCTH, ATanoB ¢



pa3BUTHA M 3HAYMMOCTH JUISI DPA3BUTHSA LMBWIM3ALMHM, OBJIAJACHUE S3BIKOM
MaTeMaTUKA M MaTeMaTU4YECKOW KyJNbTYpOW KakK CpEICTBOM IIO3HAHHS MHPA,
TOTOBHOCTb OCYILECTBJIATH ITPOEKTHYIO H HCCIEIOBATEIBCKYIO JESTEIBHOCTD
VWHJVMBUAYAIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble JiornyecKkue NecTBUA:

BBISBJISATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKA MaTEMaTHYCCKUX
O0OBEKTOB, TOHATHA, OTHONICHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHSATUH, YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHECHHUS, KPUTEPHUH MPOBOJIMMOTO aHAJIN3a;

BOCIIpUHMMAaTh,  (OPMYJIUPOBaTH W  NPEOOpPa3OBBIBATH  CYXKJICHUS:
YTBEPANTEIbHBIC H OTPHUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIC,

BBISIBJISATh MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPCUHS
B (pakTax, JaHHBIX, HAOJIIOMCHUAX W YTBEPXKICHHSX, MpEAJiaraTh KPUTCPUU JUIS
BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTHBOPCUHH;

JieNaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAyKTHUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH TI0 aHAJIOTUH;

IPOBOAUTH CAMOCTOSITENIbHO JIOKA3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUM
(MpsiMble U OT MPOTUBHOTO), BRICTPAUBATh apryMEHTAIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BHIBOBL;

BBIOMpATh CIOCOO pelieHus ydeOHOH 3amayu  (CpaBHHMBATh HECKOJIBKO
BApMAHTOB  pelIeHUs, BbIOMpaTh HaumboJee TOAXONAIUHA C  y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBnble ucciaenoBarejabCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HMHCTPYMEHT IMO3HAHUA,
dbopMynupoBaTh  BOMPOCH,  (PHUKCHUpYIOIMHME  MPOTUBOpPEYHE,  MPoOIeMy,
yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMHUpPOBATH THUIOTE3y, apryMEHTHPOBATh
CBOIO TIO3UIINIO0, MHCHHE,

IPOBOAUTH CAMOCTOSTEIILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT, UCCIICTOBAHNE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sIBIEHUS, mpoIiecca,
BEISIBJICHUIO 3aBUCUMOCTEN MEXKITYy OOBEKTaMHU, SIBICHUSIMH, TIPOIECCAMU;

CaMOCTOSATEILHO (POPMYIHPOBATH OOOOIIECHHS W BBIBOJBI IO pPe3yJbTaTaM
MPOBENEHHOTO  HAONIONICHUS, WCCIENOBAaHUSA, OICHUBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3YyJbTAaTOB, BEIBOJIOB U 0000IICHHMIA;

MPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATH
MIPETOIO0KEHHUS O €TO PAa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ ungopmaumeii:



BBISIBIIATH ACPUIUTH HHPOpPMAINH, JaHHBIX, HEOOXOAMMBIX JUIsl OTBETa Ha
BOIIPOC U JJIs pEUICHUS 3a]1auu;

BbIOMpaTh MH(OPMAIMIO U3 UCTOYHUKOB PAa3JIMYHbIX TUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh HH(POPMALMIO PA3IUYHBIX BHJIOB H
dbopm npencTaBiIeHUs;

CTPYKTYpPUpPOBaTh MH(POpPMALIMIO, MPEJACTaBIATh €€ B Pa3iIMYHbIX (opMax,
WUTIOCTPUPOBATh Tpaduuecky;

OLICHUBATh HaJEKHOCTh uH(popMauu 1o CaMOCTOSITEIBHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS

OoOmenue:

BOCIIPUHUMATH U (OPMYJTUPOBATH CYKJICHUSI B COOTBETCTBUH C YCIOBUAMH U
HEeJasIMU OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpa)kaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M TMCBMEHHBIX TEKCTaxX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUs 3ajayw,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJIeHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIa€MOW TEMBI,
npoOJieMbl, pelaeMoi 3ajadyd, BBICKA3bIBAaTh WJCH, HAIlEJICHHBIE Ha TIOUCK
peIIeHus, COIMOCTaBIIATh CBOM CYXKACHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
nuajora, oOHapy)XHBaTh pa3IM4Me W CXOJCTBO IMO3UIIMNA, B KOPPEKTHOU dopme
dbopMyITHUpOBaTh pa3HOTIACHS, CBOM BO3PAKEHUSI;

IPEACTABIATh PE3YJIbTaThl PEIICHUS 3a/Ja4d, YKCIIEPUMEHTa, UCCIICTOBaHMUS,
IIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM 3aaad
IIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIE YyHUBepCcAJbHbIE Y4eOHbIE 1eCTBUSA

Camoopranuszanus:

COCTaBJIATH IIJIAH, AITOPUTM PEIICHUS 3aJa4M, BBIOUpATh CIIOCOO pelieHus ¢
YIETOM MMEIOIINUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHPOBATh
1 KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4éTOM HOBOM MH(pOPMAITUH.

CaMOKOHTPOJIb, IMOIIMOHAIbHBIN MHTEJIEKT:

BJIAJCTh HABBIKAMHU  IIO3HABATEIIbHOW  pediekcMn Kak  OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUUA M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTATOB, BIAACTh
Croco0aMu CaMOIIPOBEPKU, CAMOKOHTPOJIA Mpollecca MU pe3ysbTaTa pelIeHUs
MaTeMaTHYECKOM 3a7a4u;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MPHU PEIICHUH 3a7ayH,
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTh HA OCHOBE HOBBIX OOCTOSATEILCTB, JAaHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OLICHMBATh COOTBETCTBHE PE3yJbTaTa LUEIH U YCIOBUIM, OOBSCHATh IPUUHHBI
JOCTUKEHUSI WM HEJIOCTHXKEHUS PE3yJbTaTOB JAEATEIbHOCTH, HAXOAUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBmecTHAasl 1eATEJIbHOCTh:

NOHMMATh M HCIOIb30BaTh MPEUMYIIECTBA KOMAaHJIHON M MHIMBHUIYyaIbHOU
paboThl MpW pelIeHHH YYeOHbIX 3aJad, NOPUHUMATh IeJib COBMECTHOM
JEeSATENbHOCTH, IUIAHUPOBATHh OPraHU3ALMI0 COBMECTHOM paboOThl, paclpeiensTh
BUJIBI PabOT, J0roBapuBaThCs, OOCYX JaTh TPOLIECC U pe3yiabTaT padoTHI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPYMIOBBIX (PopMax paboTsl (00CYXJeHUs, 0OMEH MHEHHIA,
«MO3TOBbl€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacThb pabOThl H
KOOPJMHUPOBATh CBOM JECUCTBHUS C APYTMMHU 4YJ€HaMU KOMAaHJbI, OLICHHBATh
KayecTBO CBOErO BKJaJa B OOIIMHA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBHUS.

NPEAMETHBIE PE3YJIBTATHI

K xonmy ob6yuenus B 10 kjacce 0OydYarOIIMICS TOJYYUT CICAYIOIIHNE
NpeIMETHBIE Pe3yJbTaThl 1O OTAEIBHBIM TeMaM paloueil MmporpamMmbl y4eOHOTO
Kypca «Anredpa v Hayajga MaTeMaTHUYEeCKOTO aHAIIU3a:

Yucia 1 BBIYUCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHATUSIMHU: PAIIMOHAIBHOE YHCIIO, OECKOHEUHas
nepuoguveckass ApoOb, TMPOIEHTHl, UPPAUMOHAIBHOE YHCIO, MHOMXECTBA
palMOHATBHBIX U IEHCTBUTEIBbHBIX YHCEN, MOYJIb AEHCTBUTEIIBHOTO YUCIIA;

OPUMEHSATh JIpOOM M TPONEHTHI JJIA PEIICHUS NPUKIAIHBIX 3a7ad U3
Pa3JIMYHBIX OTPACIIEH 3HAHUN U PEATbHOU )XKU3HU;

NPUMEHSTH NMPUOIMKEHHBIC BHIYUCICHUS, TIPABUIIA OKPYTJICHUS, TPUKUIKY U
OLICHKY Pe3yJbTaTa BHIYUCIICHUI;

CBOOOJTHO OMEpHUPOBATH TOHATHEM: CTENEHb C IICJILIM IIOKa3aTeseM,
MCITIOJIb30BaTh MOAXOASIIYI0 (OPMY 3aITUCH IEUCTBUTEIBHBIX YHCET JUTSl PEIICHUS
MMPAKTUUYECKUX 3a7a4 U MIPEICTABICHUS JaHHBIX;

CBOOOJTHO OTEPUPOBATH MOHATHEM: apU(DMETHUECKHI KOPEHb HATypaJIbHOU
CTEIICHU;

CBOOOJTHO OTIEPUPOBATH MOHSATUEM: CTEMIEHD C PAIIMOHATBLHBIM TTOKA3aTeNeM;

CBOOOJTHO OMEPUPOBATH TMOHATHUAMH: JIOTapu(M UWcCIa, AECITHYHBIC W
HATypajbHBIC TOTAPUDMBI;

CBOOOJTHO OTIEPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TaHT€HC, KOTaHTEHC
YUCIIOBOTO apTyMEHTA;

ONEPUPOBATHh MOHATHUSIMHU: APKCHUHYC, APKKOCUHYC M APKTAHI'€HC YHCIIOBOTO
apryMeHTa.



YpaBHEHUS U HEPABEHCTBA:

CBOOOJTHO OINEpPUPOBATH MOHATHSIMU: TOXJIECTBO, YPaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIC YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUJILHBIC HEPABEHCTBA,

MPUMEHSITh pa3IUYHbIEe METOAbl PELICHUS pAIMOHAIBHBIX U JIPOOHO-
pallMOHATBHBIX YpaBHEHHUM, MTPUMEHSATH METOJ HWHTEPBAJIIOB IS pEIICHUs
HEPaBEHCTB;

CBOOOJHO OINEpPUPOBATH MOHSATUSMM: MHOTOUYJIEH OT OJHOW MEepPEMEHHO,
MHOTOYJIEH C IeIbiIMU KO3(PUIMEeHTaMU, KOPHH MHOTOYJIEHa, IPUMEHSTh
JIeJIeHHe MHOTOYJIEHAa Ha MHOTOWIEH C OCTaTkoM, TeopeMy be3y u treopemy Buera
JUISL pelIeHus 3a/1ay;

CBOOOJIHO ONEPUPOBATh TOHATUSMH: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpuIla, OMNPEAEIUTeNIb MATpUlbl 2 X 2 W ero TEOMETPUYECKUU CMBICT,
UCIIOJIb30BaTh CBOWCTBA OMpeAenuTedss 2 X 2 g BBIYMCICHHUS €ro 3HauyeHHs,
OPUMEHATh ONPENCTUTENN JUIsl PEIICHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUH,
MOJICJIMPOBATh PEaJIbHbIE CUTYAIlUU C MIOMOIIBI0 CUCTEMBbI JIMHEHHBIX YPaBHECHHM,
UCCJIEIOBAaTh TIOCTPOCHHBIE MOJEIHM C TOMOIIBIO MATPHUI[ M OIpejaeNuTeNe,
UHTEPIPETUPOBATH MOTYyUYCHHBINA PE3yJbTarT;,

UCIIOJIb30BaTh CBOMCTBA JICHCTBUU C KOpPHSAMU JJig TpeoOpa3oBaHuUs
BBIPAKECHUM;

BBITIOJHSATH MPE0OpPa30BaHUsI YUCIOBBIX BBIPAKEHUM, COAEPKAIIUX CTETICHHU C
palMOHATIbHBIM [TOKA3aTEIEM;

UCII0JIb30BATh CBOMCTBa norapupMoB JUISt npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHUH;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HUPPAIMOHAIBHBIC, IMOKa3aTelbHbIE U
norapuMUYECKUE YpaBHEHUS, HAXOIUTh UX PEIICHUS C TTOMOIILI0 PAaBHOCUIBHBIX
NEPEXOJ0B MU OCYIIECTBIISIS IPOBEPKY KOPHE;

IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUYECKUe GOpMyIIbI IJisi TpeoOpa3zoBaHus
TPUTOHOMETPUUYECKUX BBIPAKECHUI;

CBOOOJTHO OMEPHPOBATH TMOHSATHUEM: TPUTOHOMETPUUYECKOE YypPABHEHHE,
OPUMEHSATh  HeoOXomumble  (OPMYIBI NIl PENICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUYECKUX YPABHEHUN;

MOJENHUPOBATh pEAJbHbIE CUTyalldd Ha S3bIKE alreOpbl, COCTABIATH
BBIpaKEHUSI, YpPaBHEHHUS, HEPABEHCTBA IO YCIOBUIO 3aJayd, UCCIEA0BaTh
MIOCTPOCHHBIE MOJIENIN C UCTIOIB30BAHUEM anmnapara aireopsl.

DyHKIUM U TPaPUKH:

CBOOOJTHO OTEPUPOBATH MOHATHAMH: (DYHKITHS, CIIOCOOBI 3aMaHus (pyHKIIHH,
B3aMMHO oOOpaTHble (YHKIMH, KoMmmo3uius GyHKIUHA, rpaduk QyHKINH,
BBITIOJIHSATH 3JIEMEHTapHbIe TpeoOpa3oBaHust rpa@uKoB PyHKINT;



CBOOOJTHO OMNEPUPOBATH TMOHATUAMH: OOJACTh ONPEACICHHS U MHOXKECTBO
3HauYEHUN (QYHKLUMH, HYJIH QYHKIUHU, TPOMEKYTKU 3HAKOIOCTOSHCTBA;

CBOOOJHO OINEpUPOBATh MNOHATUSAMU: YETHBIE W HEUYETHbIE (YHKIMH,
nepuognyeckue (pyHKIMH, MPOMEKYTKM MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBbI U
MUHUMYMBI (DYHKIMH, HauOOJbllee W HauMEHbIIee 3HaueHue QYHKIUM Ha
MIPOMEKYTKE;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CTENEHHAs (PYHKLUHS C HATypaJbHbIM U
LelabIM ToKa3areiaeM, Ipa@uK CTENEHHOM (QYHKIMU C HATypaJbHBIM M LEIbIM
nokasaresyieM, rpapuk KOpHsS N-OM cTerneHu Kak (yHKUMHU OOpaTHOM CTENEeHU C
HaTypaJlbHbIM MOKA3aTEJIEM;

ONEepUPOBATh TOHATHSAMU: JMHEHHAs, KBaJpaThyHas U JpPOOHO-IMHEHHAs
(YHKIUH, BBIMOJIHAT 3JIEMEHTAPHOE MCCIIEI0BAaHNE U TOCTPOCHUE X IPAPUKOB;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: TOKa3aTelibHas W Jorapugmuyeckas
(GyHKIIMU, WX CBOMCTBA WM TrpauKH, HMCMONB30BaTh HUX TpaduKu JJs perieHus
YPaBHEHUM;

CBOOOJTHO OMEpUPOBATh TMOHATUSIMH: TPUTOHOMETPHUYECKAs OKPYNKHOCTD,
OTpeJIeIeHHe TPUTOHOMETPUUECKUX (DYHKIIMI YUCTIOBOTO apryMEHTa;

UCIIOJIb30BaTh Tpaukd QYyHKUMHA I HMCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEH TPH PEIICHUH 3aJlay U3 JPYTUX y4eOHBIX MPEIMETOB M pealbHOU
’KU3HU, BBIpAKaTh (POpMySIaMU 3aBUCUMOCTH MEXI1Y BEITMUMHAMU;

Hauayia MaTeMaTH4eCcKOro aHajan3a:

CBOOOJTHO OMEpUPOBATh MOHATHIMU: apuMeTHUecKass U TreoMeTpudecKas
nporpeccusi, 6eCKOHEYHO yObIBaroIas reoMeTpudecKkas Mporpeccusi, THHEHHBIN U
AKCIIOHEHIIUATBHBIM POCT, GOpMya CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHHUE
0 KOHCTaHTE;

UCIIOJIb30BaTh TPOTPECCUM MJIsi PEIICHUS PealbHBIX 3aad MPHUKIATHOTO
XapakTepa;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: MTOCIEOBATEIBLHOCTD, CIOCOOBI 3aJaHUS
[IOCJIEIOBATEIBHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE ITOCIIEIOBATEIBHOCTH,
IIOHUMAaTh OCHOBBI 3apOXJCHHMS MAaTEMaTUYECKOTO aHajau3a Kak aHajlIn3a
OECKOHEYHO MaJIbIX;

CBOOOJIHO OINEpUpPOBAaTh MOHATHSAMHU: HENPEPbIBHBIE (DYHKLIUH, TOUYKHU
paspsiBa rpadvka GyHKIIUU, aCUMITOTHI Tpaduka GyHKIINN;

CBOOO/IHO OMNEpHUpOBaTh MOHSATHEM: (YHKIHMs, HEMpEphbIBHAsS Ha OTpPE3KE,
NPUMEHATH CBOMCTBA HEMIPEPHIBHBIX (DYHKIIMH JJIs peIlIeHHs 3a/1a4;

CBOOOIHO OIEpHpOBaTh TMOHSATHSAMH: TiepBas W BTOpas IPOU3BOIHBIC
byHKIMHU, KacaTeabHas K rpaduky G yHKINH,

BBIYMCIATH IPOU3BOJHBIE CYMMBI, IPOU3BEACHMS, YACTHOTO U KOMIIO3ULIUU
IBYX (DYHKLIMI, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX ()YHKIIMIA;



WCIIOJIb30BaTh T€OMETPUUECKUN M (PUBMYECKUM CMBICT MNPOU3BOIHON st
pelIeHus 3a1ad.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO  OMEpUPOBATH  TMOHSATUAMHU: MHOXKECTBO, OMEpalldiud  Haj
MHO>KECTBAMU;

MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar JJs ONMCAHUS PEATIbHBIX
MIPOIIECCOB U SIBJIICHUM, MPU PELICHUH 3a]]a4 U3 IPYTUX YUEOHBIX TPEAMETOB;

CBOOOJIHO OIEpPUPOBATh MOHATHSAMU: OIpEeJeSieHue, TeopeMa, ypaBHEHHUE-
CJIEICTBUE, CBOMCTBO MaTEMaTUUECKOTO 00BEKTa, I0Ka3aTeIhCTBO, PABHOCHIBHBIC
YpPaBHEHUS U HEPABEHCTBA.

K xoniy obyuenuss B 11 kjacce o0OydYarOIIMICS TOJYYUT CICAYIOIINE
peAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Ayredpa U Hayaja MaTEMaTUUECKOTO aHATTU3ay:

Yucjia ¥ BLIYMCTICHUS S

CBOOOJIHO ONEPUPOBATh TOHATUSMH: HATypaJlbHOE U IIEJI0€  YHCIIO,
MHO>KECTBA HATYPAJIBHBIX W LEJbIX YKCEJ, UCIOJb30BaTh MPU3HAKU JEIMMOCTH
uenbix yncen, HOJ[ u HOK HatypanbHBIX YMCeN JJ1sl pelIeHUs 3aJa4, TPUMEHSTh
anroput™m EBKina;

CBOOOJIHO OIEpPUPOBATH TMOHATHEM OCTaTKa IO MOJYJIIO, 3alUChIBATh
HAaTypAJIbHBIC YHUCJIA B Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OINEPUPOBATH TMOHATHAMU: KOMIUIEKCHOE YHCIO U MHOMXECTBO
KOMIUIEKCHBIX YHCeJ, MPEACTaBIATh KOMIUICKCHBIC YHuCia B aiareOpanyeckor u
TPUTOHOMETPUUYECKON (popMe, BHITIOJIHITH aprupMEeTHUECKUE OINEpalui ¢ HUMU U
n300pakaTh HA KOOPJAMHATHOM TIJIOCKOCTH.

YpaBHeHUs 1 HEPABEHCTBA:

CBOOOJIHO ONEPHUPOBATH TMOHATHSMH: HppalMOHAJBHBIC, IOKa3aTelIbHBIC U
morapuMuUYecKre HEPaBEHCTBA, HAXOJUTh WX PEHICHUS C  ITOMOIIBIO
PABHOCWJIBHBIX NIEPEXOO0B;

OCYILIECTBIIAT, OTOOpP KOpPHEM TMpU PEUICHUH TPUTOHOMETPUUYECKOTO
YpaBHCHUS,

CBOOOJIHO OIIEPUPOBATH IMOHATHEM TPUTOHOMETPHYECKOE HEPaBEHCTBO,
MPUMCHITh  HEOOXOauMble  (POPMYJIBI  JUISI  PEIICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBAThH MOHATHIMH: CHCTEMa M COBOKYITHOCTh YPaBHCHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIEJCTBUSA, HAXOAUTh PEUICHUS
CHUCTEMBI ¥ COBOKYITHOCTEW PAllMOHAJIBHBIX, HPPALMOHAIBHBIX, TOKA3aTEIbHBIX H
Jorapu(PMUYECKIX YPaBHCHUI U HEPABEHCTB,;



pemaTth paroHaNbHbIE, uppaluoHaIbHbIE, NoKa3aTelbHBIE,
jgorapuMHUUecKue ¥  TPUTOHOMETPUYECKHWE YpaBHEHHs] M  HEPaBEHCTBA,
CoJIeprKaIIfe MOAYJIH U TapaMeTphl;

MPUMEHATH TpadudecKre METOIbI IS PEeIICHUS] YPaBHEHUI U HEPaBEHCTB, a
TaKXkKe 3a/1a4 C mapaMeTpamu;

MOJICTHPOBATh pEajbHbIE CHUTYyallMd Ha S3bIKE aireOpbl, COCTaBISThH
BBIDQXKCHHS, YpaBHEHHUs, HEPAaBEHCTBA M HMX CHCTEMBI IO YCJOBHIO 3a/1ayW,
WCCIIEIOBaTh TOCTPOCHHBIE MOJENW C HCIOJBb30BaHUEM ammapara anreOpsl,
MHTEPIPETUPOBATH MOYUYCHHBIH PE3yIIbTaT.

DYyHKIUHA U TPAPUKU:

CTpOUTHh TpadUKH KOMMO3HIHMKA (PYHKIHH C TIOMOIIBIO JIIEMEHTApHOTO
UCCJICIOBAHUS U CBOMCTB KOMITO3HIIMH JIBYX (DYHKITUI;

CTpOWTHh TeoMeTpuueckue oOpa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJMHATHOW TJIOCKOCTH;

CBOOOJIHO  OINEpPHPOBATh TMOHATUSAMHU: TpadUKH  TPUTOHOMETPHUUECKUX
byHKIM;

NPUMEHATh (QYHKIMH JJIi MOJCIMPOBAHHUS M HCCICIOBAHHS PEaTbHBIX
TPOIIECCOB.

Havayia MaTeMaTH4eCcKOro aHajan3a:

UCIIOJIb30BaTh MPOU3BOAHYIO JUIsl UCCIEA0BaHUS (DYHKIIMM Ha MOHOTOHHOCTD
U DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee M HaUMEHbIlIee 3HaueHns QYHKIUU HEMPEPhIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh TMPOU3BOAHYIO JUIsl HAaXOXKJEHUS HAWIYYIIEro pEIICHUs B
NPUKJIAIHBIX, B TOM UHCJE COIHMAIbHO-d)KOHOMHUYECKUX, 3ajavax, JJis
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHsS Tpoliecca, 3aJaHHOrO (QOpMYIION WIH
rpaduKoMm;

CBOOO/IHO OMEpUPOBaTh MOHATHSAMHU: IEpPBOOOpa3Has, OIpeneaEHHbIN
WHTETpaj, HAXOAWTh IEPBOOOPA3HBIE JIIEMEHTAPHBIX (DYHKIMA W BBIYUCIATH
uHTerpai no popmyne Hetotona-Jleitonua;

HAXOAMUTh TUIOIIA/IN TJIOCKUX (PUTYP U 0O0BEMBI TEJT C TOMOIIBI0 UHTErPaa;

UMETh TPEACTABICHHE O MAaTeMAaTHYEeCKOM MOJICTTUPOBAHMHM Ha TPHUMEPE
coctaBiieHus MU PepeHINATBHBIX YPaBHEHUH;

pemaTh MPHUKIAJHBIE 337a9d, B TOM YHUCJIE COIHAIBHO-DPKOHOMHYECKOTO U
¢u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOTO aHaIN3a.



TEMATHUYECKOE IINIAHUPOBAHUE

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 hynkiuu. [Iponssoanas 20
9 [ToBTOpenue, 060061IeHNE, CCTEeMaTH3aIUs 5 5
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM (uu¢poBbIe)
n/n NMPOrpaMmblI Bcero Kontponbubie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 UccnenoBanue GyHKIUN ¢ TOMOIIBIO 99 1
MIPOU3BO/THOM
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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