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MHNOACHUTEJIBHAA 3ATIMCKA

VYueOHblii Kypc «Anrebpa W Hayaja MaTeMaTHYEeCKOro aHalN3a» SIBISETCS OJHUM M3 Hambonee
3HaYMMBIX B TpOrpaMMe CpeaHero oomiero o0pa3oBaHMs, MOCKOIBbKY, C OJHOW CTOPOHBI, OH
obecrieunBaeT HHCTPYMEHTANbHYIO 0a3y Uil M3y4YeHHUsI BCEX €CTECTBEHHO-HAYUHBIX KYPCOB, a C APYIoOM
CTOPOHBI, (HOPMUPYET JOTHUECKOE U a0CTPAKTHOE MBIIUICHHE 00YYAIOIIUXCS HA YPOBHE, HEOOXOJUMOM
JUISl OCBOCHUST MHPOPMATHKH, OOIIECTBO3HAHMS, HCTOPUH, CIOBECHOCTH U JAPYTHX AUCHMIUIMH. B pamkax
JaHHOTO Y4eOHOro Kypca oOydaroliuecs OBJIAJEBarOT YHHBEPCAJIbHBIM SI3bIKOM COBPEMEHHOH HAyKH,
KoTopasi pOpMyIHPYET CBOHM JIOCTIKEHHS B MATEMaTHIeCKOH (opme.

VY4eOHbIi Kypc anreOpsl M Hayall MATeMaTHIEeCKOrO aHaN3a 3aKIaAbIBAET OCHOBY JUISl YCHIEITHOTO
OBJIaICHUA 3aKOHaMH (1)I/I3I/IKI/I, XHUMHU, 6I/IOHOI‘I/II/I, IIOHUMaHHs OCHOBHBIX TCHILCHHI/II‘/'I pa3BUTUA
SKOHOMHKH W OOIECTBEHHOH >KWU3HHU, IO3BOJSIET OPHUEHTHPOBATHCS B COBPEMEHHBIX IM(POBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTHUAX, YBCPCHHO MHWCIIOJIb30BaTh HX JIA ):[anLHeﬁmero O6pa3OBaHI/IH U B
MOBCE/HEBHONH JKM3HU. B TO e Bpemsi oBjlaJicHHe aOCTPaKTHBIMH W JIOTHYECKH CTPOTUMH
KOHCTPYKIHMSIMUA ainreOpbl ¥ MaTeMaTHYecKOro aHaln3a pa3BHBAaeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH,
00OCHOBBIBaTh HCTHHHOCTb, JIOKa3blBaTh YTBEPXKICHHUS C TIOMOIIbI MHIYKIIMM W PACCyXIaTh
JeTyKTUBHO, UCIIOB30BaTh 0000IIeHNE W KOHKPETH3AINI0, a0CTparupoBaHue U aHaJOrHio, GOpMUPYET
Kp€aTUBHOC 1 KPUTUYCCKOC MBIIIJICHUE.

B xoze uzyuenus yueOHOro Kypca «Ajiredpa u Havana MaTeMaTHYeCKOro aHalln3a» o0ydarommecs
IIoJIy4aroT HOBBIN ONBIT peUI€HuA MPUKIAIHBIX 3aaa4, CaMOCTOATCIILHOIO IIOCTPOCHUA MAaTEMATUYCCKUX
MOJENEH pPEAIbHBIX CUTYallUid, WHTEPIPETAUUU IIOJYYEHHBIX PELIEHUM, 3HAKOMATCS C IpPUMEPaMHU
MAaTEMATUYCCKHUX BaKOHOMepHOCTeﬁ B IpHUpoJEC, HAYKE U UCKYCCTBE, C BhIJAIOMIMMHCA MAaTEMAaTHYCCKUMHA
OTKPBITUAMHU U UX aBTOPaAMMH.

VY4eOHbIl Kypc 007a/1aeT 3HAYUTENLHBIM BOCITUTATEHHBIM ITOTEHIINATIOM, KOTOPBIA pean3yercs
Kak depe3 y4eOHBIN MaTepHal, CIOocOOCTBYIONMK (HOPMUPOBAHHWIO HAYYHOT'O MHPOBO33PEHHS, TaK U
yepe3 crienupuKy ydeOHOH NeaTeNbHOCTH, TPEOYIOIIEH MPOAOKUTEIFHON KOHIICHTPAIIMA BHUMAaHUS,
CaMOCTOSTEILHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a MOJYYCHHBIH pe3yibTarT.

B ocHoBe wMmeromuku oOy4deHWss anreOpe W HayajaM MAaTEeMAaTHYeCKOrO aHain3a JICKHT
JeSTebHOCTHBII MPUHIUIT 00yYIECHUSI.

B crpykType yuebHOro kypca «Airebpa W Hadala MaTeMaTHYeCKOTO aHAJIM3a» BBIICICHBI
CIIEIYIOINE COJIePIKATENLHO-METOIUYECKHe JTHHUHN: «Uncna M BeYUCICHU, «DYHKIUN U TpaduKm»,
«YpaBHEHHsI U HepaBeHCTBay», «Hawanma maremaTmyeckoro ananmmsa», «MHoOecTBa M Joruka». Bce
OCHOBHBIE COJICPIKATENFHO-METOIUYCCKIE JTMHUN W3y4YaroTCs Ha MPOTSHKEHWH JIBYX JIET OOydYeHHs Ha
YPOBHE CpEIHEro oomiero o0pa3oBaHusl, €CTECTBEHHO JOMONHSS APYT IPyra U MOCTENEHHO HACHIIAsACh
HOBBIMH TeMaMH | pasjenamu. JlaHHbIA y4eOHBIH Kypc SBISIETCSl WHTETPATHBHBIM, MOCKOIBKY
o0beMHSACT B cebc COAep)KaHHE HECKONbKUX MaTeMaTUYeCKHX JUCIMIUIMH, TaKUX Kak anredpa,
TPUTOHOMETPHS, MATEMATUICCKUN aHaNN3, TEOPHUsl MHOXECTB, MaTeMaTH4eckas JIorhka u japyrue. Io
Mepe TOro Kak oOydarolmuecs OBIIAZCBalOT BCE Ooliee MHUPOKUM MATEMATHYCCKUM allapaTtoM, Y HUX
MOCNE0BATENbHO (OPMHUPYETCSI U COBEPIICHCTBYETCS YMEHUE CTPOUTh MATEMATHUYECKYIO MOJENTb
peanbHOM CUTyallMy, MPUMEHSITh 3HAHHMS, MOMYYCHHBIC NMPH HU3YUYCHHU YYeOHOTO Kypca, Ul pellCHHS
CaMOCTOSATENBEHO C(HOPMYIIUPOBAHHON MaTEMaTHUECKOM 3a/1auu, a 3aTeM HHTEPIPETUPOBATEH CBOM OTBET.

ConepxarenpHo-MeTouueckass nuHUsA «YUucna u  BeIMHMCICHUS» 3aBepmiacT (HopMUpOBaHHE
HABBIKOB HCIOJBb30BAHMS ICHCTBUTENBHBIX YUCEN, KOTOPOE ObLIO HAYATO HA YPOBHE OCHOBHOTO OOIIIET0
obpasoBanus. Ha ypoBHe cpemHero odmiero oopa3oBanus 0cod00e BHUMAaHUE yiaemsiercs: HOpMUPOBAHUIO
HABBIKOB PAI[OHAIILHBIX BBIYUCICHUH, BKIIOYAIONIMX B ce0s MCIONB30BAaHUE PA3IMIHBIX (OPM 3aIUCH
qucia, YMEHHE JeNaTh TPUKUIKY, BBITONHATH MPUOMMKEHHBIC BBIYMCICHUS, OLCHHBATH YHCIIOBBIC
BBIp@XKEHMsI, padoTaTh ¢ MaTEMaTHYECKHMMH KOHCTAaHTAMHU. 3HAKOMbBIE OOYYAIOIIUMCS MHOXECTBA
HaTypaNbHBIX, [EIbIX, pAIMOHAIBHBIX W JICHCTBUTENBHBIX YHUCEN JOMOJHSIOTCS MHOXECTBOM
KOMIUIGKCHBIX 4YHcel. B KakIOM U3 3THX MHOXKECTB pPAacCMaTpPHUBAIOTCSI CBOMCTBEHHBIE €MY
cnequduryUecKre 3a1a41 U Ollepalliy: AeIeHUE HAlLeNo, OlEpUPOBAHNE OCTATKAMH Ha MHOXKECTBE LIENbIX



YHCed, OCOObIC CBOMCTBA PAlMOHAIBHBIX M UPPAIMOHAIBHBIX 4YHCENl, apu(MeTHYecKue oIepanuu, a
TaKKe M3BJICUCHHUE KOPHS HATYpaJbHOM CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucen. bmaromaps
MOCJIEIOBATEIbHOMY PACHIMPEHUIO KPYyra HCIONb3yeMBIX YHCEN U 3HAKOMCTBY C BO3MOXKHOCTSIMU HX
MPUMEHEHUS JJIsl PEIICHUS Pa3IUYHbIX 3a71a4 (pOpMUPYETCS MPENCTABICHUE O CIUHCTBE MATEMATHKHU KaK
HayKd W €€ pOJIM B TMOCTPOSHHHM MOJEICH pealbHOr0 MHpa, IIUPOKO HCIOJIB3YHOTCS O00OIICHHE U
KOHKpETHU3aIIHSL.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peajHu3yercss Ha MPOTSHKEHUH Bcero oOydyeHHs Ha ypOBHE
cpenHero o0imiero o0pa3oBaHusl, OCKOJbKY B KakaoM paszene [IporpaMMbl mpeaycMOTpEHO pellieHne
COOTBETCTBYIOIIMX 3aja4. B pe3ynpTare oOyyaromuecss OBIaJeBarOT Pa3IHMYHBIME METOJaMH PeIlleHUS
pallMOHAJIBHBIX, HPPALUOHAJIBHBIX, ITIOKAa3aTCIIbHBIX, norapmbMqucm/Ix U TPUTOHOMCTPHUYCCKHUX
YPaBHEHMH, HEPABEHCTB U CUCTEM, a TAKXKE 3a/ad, coiepxaumux napamerpsl. IlomydeHHble ymeHus
IIUPOKO HCTONB3YIOTCS TPU HMCCIEAOBAaHUHM (YHKIMA C TOMOIIBIO TMPOU3BOJHON, MpH pEIICHHH
MPUKJIAIHBIX 3a/1a4 U 33Jla4 Ha HaXOXKJCHUE HauOOJBIINX U HAUMEHBIINX 3HA4YeHUH QyHkuuu. JlanHas
cojJiepaTeibHas JUHMS BKIOYAaeT B ceOs Takke (OPMHPOBAHME YMEHMI BBINOJHATH PACUEThI IO
dbopmynam, peoOpa3oBaHUs PAIMOHAIBHBIX, UPPAHOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a
TaK)Ke BBIPAXKCHUMU, COACPIKALIUX CTEIEHU M Jiorapudmel. bBiarogaps usydeHuio anreOpandeckoro
Marepuajga MPOUCXOAMUT JaJbHEHIIEe pPa3BUTUE QITOPUTMUYECKOrO M aOCTPAKTHOTO MBIILICHHS
o0y4arormxcsi, JOPMUPYIOTCSI HABBIKH JISTYKTUBHBIX PACCYKJEHUH, paOOThI ¢ CHMBOJIBHBIMHU (hOpPMaMH,
MIPECTABIIEHUS] 3aKOHOMEPHOCTEN 1 3aBUCHMOCTEN B BHJIE PAaBEHCTB M HEpaBEHCTB. Anredpa mpeiaraer
3(1)(1)CKTI/IBHLIC HHCTPYMEHTBI UIA PCHICHUA NPAKTUYCCKUX M C€CTCCTBECHHO-HAY4YHBIX 3aJa4, HarjsiJJHo
AEMOHCTPUPYET CBOU BO3MOXHOCTHU KaK A3bIKa HAYKH.

ConepkarenpHo-MeTonuueckas JInHUsT «OyHKIMK U TpauKM» TECHO MEperuieTaeTcsi ¢ IpyruMu
JUHASMHU y4eOHOrO Kypca, IMOCKOJIbKY B KAKOM-TO CMBICIE 3aJaéT IOCIeA0BaTEIbHOCTh H3YYCHUS
Marepuana. V3ydeHWe CTElmeHHOW, ITOKa3aTeIbHOW, JorapupMUIeckod U TPUTOHOMETPHUIECKUX
(GyHKIIUH, UX CBOWCTB M I'padMKOB, UCTONB30BaHUE QYHKIMHA JUTS pPelIeHus 3a/1a4 U3 JPYTrUX y4eOHBIX
MIPEIMETOB M PEATbHOM JKU3HU TECHO CBS3aHO KaK C MAaTEMAaTHYECKHM aHAIM30M, TaK M C PelIeHHEeM
ypaBHEHUH W HepaBeHCTB. [Ipu 3TOM OorbIIoe BHUMaHHE yJensercs GOpMUPOBAHHIO YMEHUS BBIPAKATh
(dhopMyTamMi 3aBHCHMOCTH MEXKIY pa3IMYHBIMH BEJIMYWHAMH, HCCIEIOBATh IONYyYE€HHBIE (DYHKIUH,
CTpouTh WX Tpaduku. Marepwan 3TOW coiepKaTENbHOW JWHWU HAIlEIeH Ha pa3BUTHE YMEHUH U
HaBBIKOB, TIO3BOJITIOIINX BBIPAXKATH 3aBUCHMOCTH MEXAY BETMYHHAMH B Pa3IU4HONW Qopme:
AHAINTUYECKOH, TpadrdecKoi u ciaoBecHOH. Ero n3ydenne cnocoOCTBYET pa3BUTHIO aITOPUTMHYECKOTO
MBITIICHUS, CITOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3AINH, HCIIOIH30BAaHUIO aHAJIOTHH.

ConmepxarenpHass smHHAA «Hagama wmaremaTwmdeckoro aHanmm3a» TIO3BONIIET CYIIECTBEHHO
pacCHIMPHUTh KPYT KaK MaTeMaTHYECKUX, TaK M MPUKIAJHBIX 3a7a4, JOCTYITHBIX 00yJaromMuMCs, TaK KaK y
HUX TIOSIBIAETCS. BO3MOXKHOCTh CTPOUTH TPadUKU CIOXKHBIX (DYHKIIHH, ONMPENeNsiTh WX HanOONbIINE H
HauMEHBIIINE 3HAYECHUS, BEIYMCIATD IUIOMAn (GUTYp U OOBEMBI TEN, HAXOJUTh CKOPOCTH U YCKOPEHUS
mporieccoB.  JlaHHas comep)kaTenpHAas JUHHUS  OTKPHIBAET HOBBIE BO3MOXXHOCTH — TTOCTPOCHUS
MaTeMaTHYeCKNX MOJEIeH peajJbHBIX CHTyalldii, IO3BOJISIET HAXOIWTh HAWIydllee pelieHue B
MPUKIATHBIX, B TOM UYHCIE COIMATbHO-DKOHOMHYECKUX, 3a/JadaX. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTHYEeCKOr0 aHajh3a CHOCOOCTBYET pa3BUTHIO a0CTpakTHOro, (HopMaabHO-IOTHYECKOTO U
KpEaTHUBHOTO MBIIUIEHHS, (DOPMUPOBAHUIO YMEHHI PACIO3HABATH MPOSBIICHHS 3aKOHOB MAaTEMATHKH B
HayKe, TeXHUKE U UcKyccTBe. OOydaromyecs y3HAIOT O BBITAIOIINXCS Pe3yIbTaTax, MOJIYYeHHBIX B XOZe
Pa3BUTHS MaTEeMaTHUKU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIUYeCcKast JTHHHUS «MHOXKECTBa W JIOTHKa» BKIOYAeT B Ce0sl AJIEMEHTHI
TEOPUH MHOXXECTB M MAaTEeMaTHYeCKOW JIOTUKHA. TeOopeTHKO-MHOXKECTBEHHBIE IIPEICTaBIICHUS
MPOHU3EIBAIOT BECh KypC INKOJBHOM MaTeMaTHKH W TpeiaraloT HaumOoliee YHWUBEPCAJIbHBIA S3BIK,
00BEeIMHSIONINI BCe pa3zielbl MATEMATHKU U €€ MIPHIIOKEHHI, OHU CBSI3BIBAIOT pa3HbIE MaTEeMaTUYECKUE
JWCIMILTIHBI U UX TPUIIOKEHUS B eInHOoe 1enoe. [1o3ToMy BaXHO AaTh BO3MOXKHOCTH 00ydaromeMycs
MMOHUMATh TEOPETHKO-MHOXXECTBEHHBIH S3bIK COBPEMEHHOW MAaTEMaTHUKH M HCIIOJIB30BaTh €ro Jyis
BBIPKEHHSI CBOMX MBbICIEH. J[pyrMM Ba)KHBIM NPH3HAKOM MAaTEMAaTHKH KaK HAyKH CIENyeT MPU3HATh



CBOWMCTBEHHYIO €l CTPOrocTh OOOCHOBAaHHMU W CIICJOBAaHUE OIPENSIEHHBIM NpPaBUJIaM TOCTPOCHUS
JIOKa3aTeIbCTB. 3HAKOMCTBO C O3JICMEHTAMH MAaTEMaTHUYECKOW JIOTMKU CIIOCOOCTBYET Pa3BUTHIO
JIOTUYECKOTO MBINUICHUST O00y4YaroONIMXCs, TO3BOJSIET MM CTPOHTh CBOM PACCYKICHHS Ha OCHOBE
JIOTUYECKUX MPaBui, GOPMUPYET HABBIKUA KPUTUICCKOTO MBIILTCHUSI.

B yueOHOM kypce «Airebpa W Hayalla MaTeMaTHYECKOTO aHaM3a» MPUCYTCTBYIOT OCHOBBI
MAaTEMAaTHUYCCKOro MOACIIUPOBAHHUA, KOTOPBLIC IIPU3BAHBI CHOCO6CTBOBaTB q)OpMI/IpOBaHI/IIO HaBbIKOB
MOCTPOCHUST MOZIENIEH peaNbHbIX CHUTYalUid, NCCIeOBaHUS 3TUX MOJIeel ¢ TIOMOIIBIO anmnapaTa anreophl
U MAaTCMaTUYCCKOI'O aHalin3a, MHTCPIPECTAlUN IMOJTYYCHHBIX PE3YyJIbTAaTOB. Taxue 3aJJaHus BIIJICTCHBI B
KK M3 pa3zieioB IMPOrpaMMBbl, MOCKOJIbKY BECh MaTepuall Y4eOHOro Kypca IIMPOKO HCIOIb3YEeTCsI
JUISL pPElIeHWs] TMPHUKIAAHBIX 3aaad. [Ipu pelieHnH peanbHBIX MPAKTUYECKUX 3alad oOydaromuecs
pa3BUBAIOT HAOMIOJATEILHOCTh, YMEHNE HAaXOAUTh 3aKOHOMEPHOCTH, aOCTParupoBaThCs, UCIONb30BAThH
aHaJIornio, 0000IIaTh ¥ KOHKPETHU3UPOBATh IpodiieMy. JleaTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB
peIICHUs MPUKIIATHBIX 3a/1a4 OPraHU3yeTCs B MPOLIECCE U3YUCHHUS BCEX TeM yueOHOro Kypca «Ayredpa u
Havajga MaTeMaTHIecKOro aHaIIN3ay.

Ha u3yuenne yueOHOro Kypca «Ajredpa ¥ Hayajla MaTeMaTHUECKOTO aHaW3a» OTBOAUTCS 272
gaca: B 10 kimacce — 136 gacoB (4 gaca B Henento), B 11 xiacce — 136 wacoB (4 yaca B HEnemio).

COJAEPXKXAHUE OBYUYEHMUSI . 11 KIIACC

Yucaa v BbIYHCIEHHSA

HaTypam,HBIe 1 1eJIbI€ 4YHCia. HpI/IMeHeHI/Ie MPU3HAKOB ACIIMMOCTHU LEIbIX YUCEI, HanOOJIBIITNHI
oot menmurens (nanee — HOJl) m manmenbiee obmee kpataoe (qaee — HOK), ocTaTKoB 1m0 MOTyIIIO,
ajropurMa EBK.]'II/I)Ia T peIICHUS 3aJa4 B LECJIbIX YUCIaX.

KomrmiekcHpie dmciia. Anrebpandeckas W TpUTOHOMETpudeckas (pOpMBI 3alucH KOMIUIEKCHOTO
yrcna. ApupMeTnyecKre omepanun ¢ KOMILIEKCHBIMU drciaMi. M300paskeHre KOMIUIEKCHBIX YHCEN Ha
KoopAuHATHOM TmockocTu. Popmyna MyaBpa. KopHu n-oif cTenmeHd M3 KOMILUIEKCHOTO YHCIA.
[IprmeHeHne KOMIUIEKCHBIX YUCEN Ul pelIeHus] (PU3NIECKUX ¥ TeOMETPUIECKHX 3a/1aY.

YpaBHeHHS M HEPABEHCTBA

Cucrema W COBOKYIMHOCTh ypaBHEHHWH WM HEpaBEHCTB. PaBHOCHIIBHBIE CHCTEMBI W CHCTEMBI-
crnenctBus. PaBHOCHIIbHBIC HEPABEHCTBA.

OT160p KOpHEW TPUTOHOMETPHUYECKUX YPABHEHHI C MMOMOIIBI0 TPUTOHOMETPUIECKON OKPYKHOCTH.
Pemenvie TpuroHOMeETpUYECKIX HEPABEHCTB.

OcCHOBHBIE METOJIBI PENICHUSI IOKA3aTENbHBIX U JIOTapH(PMHIECKIX HEPABEHCTB.

OcCHOBHBIE METOJIBI PEIIeHHs] HPPALNOHATHFHBIX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHHs] CHCTEM W COBOKYITHOCTEH pAIlMOHAIBHBIX, HPPAMOHAIBHBIX,
MOKa3aTENbHBIX U TOTapU()MUYECKUX YPaBHEHUN.

YpaBHEeHUs, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMHu.

[IpumeHenue ypaBHEHHIA, CHCTEM M HEPAaBEHCTB K PEIICHHIO MaTEeMaTHYECKHX 3a]ad W 3a/1ad u3
Pa3TUYHBIX 00JIACTEeH HAYKH U PeaTbHOM KU3HH, MHTEPIPETAIHS TOTyYSeHHBIX PE3yIbTaTOB.

DyHkuuu ¥ rpaguxkn

I'paduk wommosumun ¢Gyaknmic. ['eomerpudeckne o0pasbl ypaBHEHW H HEpPaBEHCTB Ha
KOOPJUHATHOH IIOCKOCTH.

Tpuronomerpuueckre GpyHKIUU, KX CBOHCTBA U TpadUKH.

I'padmueckne meTonbl pelieHns ypaBHEHUH U HepaBeHCTB. | paduyeckre MeToIbl peleHus 3a1a4
C IapaMeTpamu.

Hcnonws3oBanue rpagukoB (yHKIUN IS WCCIENOBAHUS IPOIECCOB M 3aBUCHMOCTEH, KOTOPHIE
BO3HUKAIOT MIPH PEUISHUH 33/1a4 U3 IPYTUX YIeOHBIX IMPEIMETOB U PealbHON KU3HH.

Hauyana MaTeMaTH4eCcKOro aHAJIN3a

[Ipumenenne NPOM3BOAHOM K HCCIENOBaHWIO (YHKIMH Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxaenue HanOombIero 1 HaMMEeHbIIEro 3HaYeHUH HelTpepbIBHON (QYHKIIMH Ha OTPE3Ke.



[IpumeHeHue Mpou3BOAHOM JUIsl HAXOXKIEHHS HAWTY4YIlIero peleHnsl B IPUKIAAHbIX 3a7a4dax, Al
OIpeeTIeHNs] CKOPOCTH U YCKOPEHHUS Mpoliecca, 3alaHHOTo (POPMYIIOH UITH TPaQUKOM.
[lepBoOOpa3Hasi, OCHOBHOE CBOWCTBO mepBooOpasHbIX. IlepBooOpas3Hble 31eMEeHTapHBIX (YHKIHH.
[IpaBuina HaxXOXAEGHHUS NIEPBOOOPA3HBIX.
Wnrerpan. I'eomerpuueckuil cMmpica HMHTErpana. BeluucieHue omnpenenéHHOro HHTErpajia Io
¢dhopmyne Herotona-Jleiionuna.
[Ipumenenue nHTErpana A1 HAXOXKJICHUS TUIOLIAJIEH TUIOCKUX QUTYp U 00bEMOB IeOMETPUUYECKHX
Tell.
[Mpumepsr pemennid  mudQepeHIUANBHBIX ypaBHEHHH. MaTeMaTHyeckoe MOCIUPOBaHUE
peabHBIX MPOLIECCOB C MOMOUIBIO MU PepeHInaNbHBIX YPaBHEHUH.
[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA YUEBHOI'O KYPCA «AJITEBPA U HAYAIJIA
MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM YPOBEHb) HA YPOBHE CPEJIHEI'O
OBLIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIBTATHBI

1) rpaIaHCcKOro BOCIUTAHMSA:

c(hOpMHPOBAHHOCTDh TPAXKAAHCKOH TO3UITMU OOYJaIOMerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YlieHa POCCHHMCKOro oOIIecTBa, TNPENCTaBICHHE O MaTEeMaTHYECKHX OCHOBaX (YHKIMOHUPOBAHMUS
Pa3IMYHBIX CTPYKTYp, SIBICHHUH, MPOIENyp TpakJaHCKOro obmiecTBa (BHIOOPHI, ONPOCHl U JAPYroe),
YMEHHEC B3aI/IMO)IeI>‘ICTBOBaTL C COOVAJIbHBIMU HWHCTUTYTaMH B COOTBETCTBHU C HX (1)YHKIII/I$[MI/I u
Ha3HaYCHHUEM;

2) NaTpPHOTHYECKOT0 BOCTIMTAHMSA:

c(hOpMHPOBAHHOCTh POCCHMCKOM TPAKTAHCKOW HICHTHYHOCTH, YBa)XKEHUS K TPONIIOMY |
HACTOAIIEMY POCCHICKOW MaTEeMaTHKH, IIeHHOCTHOE OTHOIIEHWE K JOCTIDKEHHSIM pPOCCHHACKHAX
MaTEMaTUKOB M POCCUICKONM MaTEeMaTUYECKOW IIKOJbI, WCIOIb30BAHUE ATUX JOCTUKEHHU B JIPYrux
HayKax, TEXHOJIOTUSX, Cepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSA:

OCO3HaHWE JYXOBHBIX IIEHHOCTEH pPOCCHUCKOr0 Hapojaa, CHOpPMUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHHA, dTHYECKOTO TOBEEHUS, CBSI3aHHOIO C MPAKTHYECKUM MPUMEHEHHEeM IOCTI)KEHUN HAyKd W
JeSITeTFHOCTRIO YIEHOT0, OCO3HAHHE JIMYHOTO BKJIaJa B TIOCTPOECHUE YCTOHYUBOTO OyAyIIEro;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

JCTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas JCTETHKY MAaTeMaTHYeCKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aja4, PEIIeHHH, PACCYX AEHNUH, BOCIPUUMYHUBOCTh K MATEMAaTHIECKAM acCIeKTaM Pa3InIHbBIX
BHJIOB HCKYCCTBA;

5) pu3uvecKoro BOCHUTAHUS:

chOpMHUPOBAaHHOCTh YMEHHSI NMPHUMEHSATh MaTeMaTHYeCKHUE 3HAHWsS B HWHTEpecax 370pOBOTO U
Oe3omacHOro o0pasza >XW3HU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3J0POBBIO (370pPOBOE IHTaHUE,
cOamaHCHPOBAHHBIN PEXUM 3aHATHH M OTIBIXa, PEryispHas (Qu3MYecKass aKTHBHOCTB), (pU3mUecKoe
COBEpIIIEHCTBOBAHKE MIPH 3aHATHUSIX CIIOPTHBHO-03I0POBUTENHHON NEITETFHOCTHIO;

6) TPyA0OBOI0 BOCIIUTAHUSA

TOTOBHOCTh K TpPYAY, OCO3HAHHWE IIEHHOCTH TPYIOMOOMI, WHTEpPEeC K pasIudHbIM chepam
poheCcCHOHATBHOMN IEATENFHOCTH, CB3aHHBIM C MATEMATUKOW U €€ MPIIIOKEHUSIMH, YMEHHE COBEPIIATh
OCO3HaHHBIA BHIOOp Oyaymieli mpodeccHr W peaTn30BBIBATE COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYECKOMY OOpa30BaHHI0O M CaMOOOpa30BaHHUIO HA MPOTHKEHHUH
BCell JKM3HH, TOTOBHOCTh K aKTHBHOMY YYacTHIO B PEIICHWW MPAKTUYECKUX 3a/ad MaTeMaTHYeCKOH
HaIPaBIEHHOCTH;

7) 3K0JI0ruYeCKOT0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTH IKOJIOTHUECKON KYJIbTYpHI, IOHUMaHHUE BJIUSHUS COLHATIBHO-3KOHOMHYECKHX
MPOLIECCOB Ha COCTOSHUE NPUPONHOW M COLMAJIbHOW Cpelbl, OCO3HAHHE TIJI00ATBFHOIO XapakTepa



9KOJIOTHYECKHUX MPOOJIeM, OPHEHTAIsI Ha MPUMEHEHHEe MaTeMaTHUSCKUX 3HAHWK JAJsl pellieHus 3a7ad B
obnacTu OKpy)Karoulel cpelpl, TUIAHUPOBaHUE MOCTYIKOB M OLEHKH MX BO3MOXKHBIX IOCIEIACTBUH IS
OKpY’Kalollel Cpebl;

8) neHHOCTH HAYYHOT0 O3HAHNSA:

c(OPMUPOBAHHOCTE MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BHUTHS
HayKH W OOIIECTBEHHOW NpPAaKTUKH, NMOHMMaHUE MAaTeMaTHYECKOW HayKd Kak chepbl UellOBEUeCKO
NeSITeIbHOCTH, JTAaloB €€ pa3BUTUS M 3HAUYMMOCTH Ul Pa3BUTHUS LMBWIM3ALMHU, OBJIAJICHHUE S3BIKOM
MaTeMaTHKH U MaTeMaTH4eCKOM KylbTypoil KakK CpelCTBOM IO3HAHHS MHpPa, TOTOBHOCTh OCYILECTBIIAThH
MIPOEKTHYIO U UCCIEA0BATENbCKYIO AeATEeNbHOCTh MHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE AeiiCTBHSA

BazoBble 1ornyeckne aeicTBUA:

BBIABJIATE W XapaKTCPU30BaATh CYIICCTBCHHLIC IMPU3HAKU MATEMATHYCCKUX O6’LeKTOB, HOHHTHﬁ,
OTHOUICHUH MEXIy MOHATHIMHU, (POPMYIMPOBATH ONpEICICHUS TTOHITHH, YCTaHABINBATh CYIIECTBEHHBIH
MpHU3HaK KiIaccu(UKALMU, OCHOBAHUS JJis1 O00OIIECHHS M CPABHEHHUS, KPUTEPUH ITPOBOIUMOI0 aHAJIN3A;

BOCIIPHHUAMATH,  (OPMYIIUPOBATH W  MPeoOpa3oBBIBATH  CYKJICHUS:  YTBEpAWUTENbHBIE U
OTpHUHIATECIbHBIC, CAMHUYHBIC, YaCTHBIC 1 O6IlII/Ie, YCJIIOBHBIC;

BBIABJIAThE MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3U U MIPOTHUBOPCYHA B @aKTaX, JaHHBIX,
Ha6.HIOZIeHI/I$IX U YTBEPXKIACHUAX, IMpc€ajiaratb KpUTCPHUU [Jid BBIABIICHUA SaKOHOMepHOCTefI )51
[IPOTUBOPEUHIL;

ACIaTb BbIBOABI C HCIIOJIB30BAHWEM 3aKOHOB JIOTMKH, JOCAYKTHUBHBIX W HWHAYKTHBHBIX
YMO3aKJIIOUEHH M, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

MIPOBOIUTH CaMOCTOSTEIHHO JIOKA3aTEIbCTBA MaTEMaTHYECKUX YTBEPXKISHWH (TmpsMble U OT
MIPOTHUBHOTO), BHICTPAaMBaTh APTYMEHTALMIO, MPHUBOIUTH IPHUMEPHI W KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJEHHSI U BEIBOJIBL;

BBIOMpaTh CIOCO0 pelleHus y4eOHOH 3amaun (CpaBHHBAaTh HECKOIBKO BAapHUAHTOB PELICHMS,
BBIOMpATh HanboJee MOAXOJSIIUIN ¢ yYETOM CAMOCTOSITENBHO BBIICTICHHBIX KPHUTEPHUEB).

ba3oBble ucciiegoparebckue AeiicTBus:

WCIIONB30BaTh BOMPOCH KaK HCCIIEAOBATENbCKHM WHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH
BONPOCHI, GUKCHUPYIOIIAE MTPOTHBOPEINE, Ipo0IeMy, yCTaHABINBATh HCKOMOE U JaHHOE, (OPMHPOBATH
TUTOTE3Y, apTyMEHTHPOBATH CBOIO TIO3HUIIUIO, MHEHHE;

MIPOBOIUTH CAMOCTOATENBHO CIUIAHMPOBAHHBIA JKCIIEPHMEHT, MCCIEIOBAHUE IO YCTAHOBIIEHHUIO
0cOOEHHOCTEl MaTeMaTHYecKOoro OOBEKTa, SBJIEHHWS, IMPOIecca, BBIIBICHHIO 3aBHCHMOCTEH MEXITy
00BEeKTaMH, SBIICHUSIMH, TIPOIIECCaMHU;

CaMOCTOATENBHO (hOPMYITUPOBATh OOOOIIEHUS W BHIBOABI [0 pe3yiabTaTaM IPOBEIEHHOTO
HaONIO/ICHHsI, WCCIEOBAHMS, OIIEHWBATh JOCTOBEPHOCTh IIONYYEHHBIX pE3yJAbTaTOB, BEHIBOJOB H
00001IIEeHNH;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCA, a TaKXKe BBIIBUTATh TPEIIONOXKEHHS O €ro
Pa3BUTHHU B HOBBIX YCIOBHUSX.

PaGora ¢ nunpopmanueii:

BBISIBIIATH IEPUITNTHI HH(POPMAIUH, TaHHBIX, HEOOXOIMMBIX JJIsi OTBETAa HA BOIIPOC U ISl PELICHUS
3a/1a4w;

BBIOMpATh HH()OPMAITUIO U3 WCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIM3UPOBATh, CHCTEMATU3NPOBATH
Y UHTEPIPETHPOBATHh HH(POPMAITUIO PAa3IUNYHBIX BUAOB M (POPM ITPEICTABICHUS;

CTPYKTYpPHpPOBaTh WHGOPMAIMIO, TPEACTABIATh €€ B Pa3Nu4HbIX (opMax, HILTFOCTPHPOBATH
rpauuecKy;

OLIEHWBATh HAIE&KHOCTH MH()OPMAITUH 110 CAMOCTOSTEIIBHO CPOPMYITHPOBAHHBIM KPUTEPHUSIM.



KomMyHnKkaTHBHBIE YyHHBepcaJlbHbIe yueOHbIe AeiicTBHSA

OOmeHue:

BOCIIPHHUAMATH U (OPMYITUPOBATH CYXKICHHS B COOTBETCTBHH C YCIOBUSMH M LIENSIMH OOIIEHUS,
SICHO, TOYHO, TPAaMOTHO BBIPAXXAaTh CBOIO TOUKY 3pPEHHUS B YCTHBIX M NHCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 XOAY PEIIeHUs 3ajaul, KOMMEHTHPOBATh MMOJIyYE€HHBIA PE3yNbTaT;

B X07ic 00CYXKIEHH 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaeMOM TeMBbI, MPOOIEMBI, peraeMon
3aaa4yM, BBICKa3bIBaTb MHJCH, HALCICHHBLIC Ha IIOUMCK pPCEHICHHU:A, COIIOCTAaBJIATL CBOM CYXICHUA C
CYyXXICHUAMU ApPYrux Y4YaCTHHUKOB JAuajiora, O6Hapy)KI/IBaTI) pa3jamynue MU CXOACTBO HO3I/IHI/II\/'I, B
KOppeKTHOH (opMe GOpMyITUPOBATH Pa3HOTIIACHUS, CBOU BO3PAKCHHUS;

npeacCTaBIATh PEIYIBTATHI peuICHnA 3aJ1a4u, OKCIICPUMCHTA, HUCCICAOBAaHMUA, IIPOCKTa,
CaMOCTOSATEIFHO BHIOMPaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3ajad MNpe3eHTallu W OCOOEHHOCTeH
ayIUTOPHUH.

PeryasiTuBHBIE YHHBePcaJIbHbIE YUeOHBIE AeiiCTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PCIICHUSA 3aaavu, BI)I6I/IpaTI) CHOCO6 pemcHu C y‘IéTOM HUMCIOIINXCS
PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH BApUAHTHI PEIICHUN C
yuéroM HOBOH MH(popMaIyy.

CaMOKOHTPOJIb, SMOIHOHAJILHBIN HHTEIJIEKT:

BJIaJICTh HABbIKAMH I103HABATEILHOW pe(eKCHH KaK OCO3HAHHWs COBEPIIAEMBIX JICHCTBUH U
MBICJIUTEIBHBIX IPOIECCOB, HX PE3YJbTAaTOB, BJAJCTh CIOCOOAMH CaMOIPOBEPKU, CaMOKOHTPOJIS
mpoliecca U pe3ybTara pelieHus MaTeMaTHIecKOn 3ajauu;

npeaABUACTb TPYAHOCTHU, KOTOPBIC MOI'YT BO3BHUKHYTH ITPpU PEHICHHUU 3aJla4i, BHOCUTH KOPPEKTUBBIL
B JIEITETPHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX
TPYAHOCTEW;

OLIEHWBATh COOTBETCTBHE PE3yJbTaTa IEJH U YCIOBHUSAM, OOBSCHSITH MPUUMHBI TOCTHIKEHHUS WIN
HEIOCTIKEHUS Pe3yNIbTaTOB JeSITeIbHOCTH, HAXOJUTH OIINOKY, AaBaTh OIIEHKY MPHOOPETEHHOMY OMBITY.

CoBMecTHAs AeATEIbHOCTD:

ITOHUMATb M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ MHANBUYATHHON paOOThI P PEIIeHUN
y49e0HBIX 3a7]ad, TPUHUMATh 1€l COBMECTHON NeSTEeNIbHOCTH, TUIAHUPOBATh OPTaHMU3AINI0 COBMECTHOM
paboTHl, pacmpeneniatb BUABI paboT, JOTOBapHBATHECS, OOCYXKIATh MPOIECC M PE3yNbTaT paboTHl,
0000111aTE MHEHHST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYMIOBBIX (hopMax padoThl (00CYyXKIeHUsI, 0OMEH MHEHHH, «MO3TOBBIE IITYPMBD»
Y WHBIE), BBINONHATH CBOK 4YacTh pabOTHl M KOOPAWMHHPOBATH CBOM IEUCTBUS C JIPYTHMH WIEHAMHU
KOMaH/Ibl, OI[EHNBATh KA4eCTBO CBOETO BKJIaJa B OOIIMII MPOMYKT 1O KPUTEPHSIM, CPOPMYIHPOBAHHBIM
Y9aCTHUKAMU B3aWMOJICHCTBHSL.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniry oOyuenus B 10 ki1acce 00yJaromuiics MONMYIHT CIEAYIONINE TPEIMETHBIC PE3YIbTATHI 110
OTAENBbHBIM TeMaM pabouedl mporpamMmbl yuyeOHOro kKypca «Anredpa M Havdaga MaTEMaTHYECKOTrO
aHaIn3a»:

Yucna v BBIYUCICHUSA:

CBOOO/IHO ONEPUPOBATH MOHATHIMHU: PALMOHAIBHOE YHCIIO, OECKOHEUHAas MepuoarydecKasi Apoob,
MPOLIEHTHI, MPPALMOHAIFHOE YHMCIIO, MHOXKECTBA PALMOHAJIBHBIX M JCHCTBUTEIBHBIX YHCEN, MOAYJIb
JEeWCTBUTEIBHOIO YNCIIA;

MPUMEHSTH JPOOH U MPOLEHTHI IS PEIICHHUS PUKJIAIHBIX 3a/1a4 U3 Pa3InIHbIX OTpacieil 3HaHuH
U peajbHOM JKU3HH;

MPUMEHSTh NPUOMKEHHBIE BBIYMCICHUS, [IPaBUIa OKPYTJICHUS, IPUKHUIKY U OLEHKY pe3yibTaTa
BBIYMCIICHUM;



CBOOO/IHO OMEPHPOBATH MOHSATHEM: CTEMEHb C IIeJBbIM IOKa3aTeNeM, UCIOIb30BaTh MOIXOISIIYIO
(dhopMy 3amucy IeHCTBUTENBHBIX YMCEN IS PELICHHs TPAKTHYECKUX 3aa4 U MPEACTaBICHUS TaHHBIX;

CBOOOZIHO OMEPUPOBATH MOHATHEM: apU(METHUECKUI KOpEHb HATYypalbHOH CTEleHH;

CBOOO/IHO OMEPUPOBATH MOHITHEM: CTENIEHb C PALOHATILHBIM [T0Ka3aTeleM;

CBOOOZIHO OMEpPUPOBATH MOHATUSAMHU: JIOrapu(M nciia, JecITHUHbIC U HATypajbHbIe JIOrapru(MBI;

CBOOOIHO OIEpPUPOBATH MOHITUSAMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YHCIIOBOTO apIyMEHTAa,

OIEPUPOBATH MOHATHIMHU: APKCUHYC, aPKKOCHHYC U apKTaHTeHC YMCIIOBOTO apTyMEHTA.

YpaBHeHus M HEpaBeHCTBA:

CBOOOZIHO OINEpPHUPOBATh IMOHATHSAMU: TOXKICCTBO, YpaBHEHHE, HEPAaBEHCTBO, PAaBHOCHIILHEIC
ypaBHEHUS M ypaBHEHUSI-CIECTBHS, PABHOCHIILHBIC HEPABEHCTBA;

MPUMEHSTh pa3iIWYHbIE METOBI PEIICHUs PAlMOHANBHBIX M JAPOOHO-pPAllMOHATBHBIX YpaBHEHUH,
MPUMEHSITh METO]] HHTEPBAJIOB JUISI PELICHUS HEPABEHCTB;

CBOOOJIHO ONEPHUPOBATh MOHSATHSIMH: MHOTOWIEH OT OJHOH NepeMEeHHOW, MHOTOWIEH C IENbIMU
ko3 duimenTaMm, KOpHU MHOTOYJICHA, PUMEHSTH JIeIeHHEe MHOTOWICHAa Ha MHOTOYJICH C OCTATKOM,
TeopeMy be3y u Teopemy Buera qiist perienus 3a1ay;

CBOOO/IHO OMEpUPOBATH MOHATHUSMH: CHCTEMa JIMHEWHBIX ypaBHEHUI, MaTpHIa, ONPEIeTUTENb
MaTpulbl 2 X 2 M €ro reoMeTpuYecKuil CMBICH, HCIIONb30BaTh CBOWCTBA OMpenenuTend 2 X 2 mis
BBIYMCIICHHSI €T0 3HAYCHHS, MPUMEHSITH ONPEACIUTENN JIJIsl PEUICHHs] CUCTEMbl JTMHEHHBIX ypaBHEHU,
MOJIEIMPOBATh peajbHbIE CHUTyallMd C IIOMOIIBI0O CHUCTEMBbl JIMHEWHBIX YpaBHEHHH, WCCIEI0BATh
MIOCTPOEHHBIE MOJIETM C TIOMOIIBI0 MATPHUI[ M ONPENENHUTENed, HHTEPIPETHPOBATh IOTYIECHHBIH
pe3yJbTar;

WCIIONIb30BaTh CBOIMCTBA IEHCTBHI ¢ KOPHSAMHU /IS PeoOpa3oBaHMs BBIPKEHHI;

BBHITIOJTHATH MPE0Opa3OBaHMs YHCIOBBIX BBIPAKECHHUH, COAEPKAIINX CTEMEHH C PalMOHAILHBIM
[IOKa3aTeleM;

UCTIONB30BaTh CBOMCTBA JIOTapu(MOB [UIS TPe0Opa30BaHMs JIOTapH(YMHUECKIX BBIPAKEHUH;

CBOOOJHO ONEPHUPOBATh IOHATHSIMH: HpPPALMOHATBHBIC, IOKa3aTelbHBIE U JIOTapH(MHUYECKHE
YPaBHEHHUSI, HAXOIUTh UX PELICHUs C IIOMOIIBIO PAaBHOCHIIBHBIX IIEPEXO0JI0B MM OCYLIECTBIISISI IPOBEPKY
KOpHEW;

IIPUMEHSITh OCHOBHBIE TPUTOHOMETPUYECKUE ¢dbopmyiibl JUIst peoOpa3oBaHus
TPUTOHOMETPHUECKUX BBIPAKEHUH;

CBOOOAHO OIEpUPOBATh IOHSITHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, IPUMEHATh HEOOXOIUMbIE
(opMyJIBI 17151 pELIEHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJEIMPOBATh pealbHbIC CUTYallUH Ha S3bIKE anreOpbl, COCTAaBJIATH BBIPAKEHUS, YPaBHEHMUS,
HEpaBEHCTBA II0 YCJIOBHIO 3alaud, HCCIECIOBATh IIOCTPOCHHBIC MOJIEIN C MCIOJIb30BAHUEM arapara
anreOpHl.

DyHKUUU U TpaduKH:

CBOOOTHO OIEPHPOBATH MOHATHSAMH: (DYHKITHS, CIIOCOOBI 3a7aHns (PYHKIIUH, B3AaUMHO OOpaTHEIC
¢dbyHKIN, KoMmo3unus (GYHKOUH, Tpadwk (YHKIWH, BBHIIONHATH JIIEMEHTAapHBIE MPEeoOpa3OBaHUS
rpadukoB (yHKIIHIA;

CBOOOZHO ONEPUPOBATH MOHATHAMU: OONACTh ONPEACTCHUS M MHOXKECTBO 3HAUYCHMH (YyHKIMH,
HyIH (pyHKIMHU, TPOMEXYTKH 3HAKOIOCTOSHCTBA;

CBOOO/IHO ONEpPUPOBATH MOHATHUAMH: YETHBIE U HEUETHBIE (QYHKLMH, MEPUOIUYECKUE (DYHKIHH,
MPOMEXYTKM MOHOTOHHOCTH (YHKUMH, MAKCUMyMbl M MUHMMYMbl (YHKOIMH, HauOonblIee U
HauMeHbIlIee 3HaYeHUe (YHKLINU Ha IPOMEXKYTKE;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMH: CTE€NEeHHas! (YHKLUS C HATYpaJIbHBIM U LEIBIM [10Ka3aTeNeM,
rpauK CTENEeHHOH (YHKIUHU C HATypaJIbHBIM M LIENBIM ITOKa3aTeleM, rpaduK KOpHA N-Oi CTemeHu Kak
({yHKIMU 0OpaTHOM CTENEHHU C HATYpaJIbHBIM IIOKa3aTeNeM;

OIlEpUPOBATh MOHATHSIMU: JMHEHHAs, KBaJpaTUYHas U JAPOOHO-TMHEHHAss (DYHKLUUH, BBIIOTHSITH
3JIEMEHTapHOE MCCIIEJOBAHUE U IIOCTPOCHUE UX TPa(HKOB;



CBOOO/IHO OMEpHUPOBATh MOHATHSAMHM: TOKa3zaTelbHas U Jorapudmuueckas QpyHKIMH, UX CBOHCTBA
U TpayKy, UCIIONB30BaTh UX TPaQUKH JJIsl pEIICHUs] YPaBHEHHIA;

CBOOOZIHO  ONEpUPOBATH IOHSTUSAMH: TPUTOHOMETPUYECKAsh OKPYKHOCTb, ONpEAeneHue
TPUTOHOMETPHUECKUX (PYHKIUI YHCIOBOIO apryMEHTa,

HCTONB30BaTh rpaduku QyHKUUH A MCCIeAOBaHUs MPOLECCOB M 3aBUCHMOCTEN MPH pPEelICHUN
3a1a4 U3 JPYrux Y4eOHBIX MPEIMETOB U PEabHON JKU3HH, BBIPaXKaTh POPMYJIaMH 3aBUCHMOCTH MEXKIY
BEIMYMHAMU;

Hayana MmatemaTn4yeckoro aHajamsa:

CBOOOZIHO OMEpPHPOBATH MOHATHAMH: apuUMeTHUecKass W TeoMeTpudeckas Mporpeccus,
0ECKOHEUHO YOBbIBAIOIasi TeOMETPHYEcKast MPOrpeccHsi, TMHEHHBIN 1 SKCIIOHEHIMAILHBIN pocT, Gopmyrna
CJIOJKHBIX MPOLIEHTOB, UMETh MPEICTaBICHUE O KOHCTAHTE;

HCIIONIB30BaTh MPOTPECCHH JUTSl pEIISHHS peaslbHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa;

CBOOO/IHO OIIepUpOBAThH TTOHATUSAMU: MOCJIeI0BaTEIbHOCTD, CIIOCOOBI 3aJlaHus
MOCTIEIOBATENbHOCTE, MOHOTOHHBIE M OrpaHHYEHHBIE I10CIEAOBATEbHOCTH, ITOHUMAaTh OCHOBBI
3apOXKJICHHS MAaTEMaTHYECKOTO aHaIIN3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOIHO OIEepUPOBATh MOHATHAMU: HENPEPhIBHBIE (DYHKIIMU, TOYKH pa3pbiBa rpauka QyHKINH,
ACHMIITOTHI TpaduKa QyHKIINH;

CBOOOJIHO OIEpUPOBATh MOHITHEM: (YHKIUS, HEMpepbiBHAS Ha OTpe3Ke, MPUMEHSATh CBOWCTBA
HENpepBIBHBIX (QYHKIIMIA JJIs1 pEIIeHNs 3a71a4;

CBOOOTHO ONEPUPOBATh MOHSATHAMHE: TEPBas W BTOpas NMPOW3BOAHBIE (DYHKIIMH, KacaTelbHas K
rpaduKy GyHKIUH;

BBIYUCIISATH IPOU3BOJIHBIE CYMMBI, POM3BENICHHS, YACTHOTO U KOMITO3UIIMU JIBYX (OYHKIIWH, 3HATH
MPOU3BOIHBIC DIIEMEHTAPHBIX (YHKIINN;

HCTIONB30BATh TEOMETPUIECKUN 1 (PU3MUECKUI CMBICT IPON3BOJHON IS PEIICHHS 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOZIHO ONEepUPOBATh MOHITUAMH: MHOXECTBO, OIIEpaliuy HaJl MHOKECTBAMU;

UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Ul ONMCAHUS PEeaJbHbIX IIPOLECCOB U
SIBJICHUH, TIPU PEIIEHUH 3aa4 U3 JPYruX Y4eOHbIX IPEIMETOB;

CBOOOZIHO OIEpPUPOBATH IOHSATHUSIMHU: OIpEAEIeHUE, TEOpeMa, YpaBHEHHE-CIIEACTBUE, CBONCTBO
MaTeMaTHYeCKOro 00bEeKTa, JOKa3aTeNnbCTBO, PABHOCHIBHBIE YPABHEHHS U HEPABEHCTBA.

K xoniry oOydenus B 11 ki1acce 00yqaromuiics OMYYHT CIEAYIOININE TPEIMETHBIC PEe3YIbTATHI 110
OTIENBHBIM TeMaM pabodell mporpaMMbl y49eOHOTO Kypca «Ajiredpa W Hadala MaTeMaTHYeCKOTro
aHaIN3a»:

Ymncia 1 BBIYUCICHAA:

CBOOOZIHO OIEpPHUPOBATH IOHATHUSMH: HAaTYpajlbHOE M LIEJIOE YKCIO, MHOXKECTBA HATypalbHBIX U
LIEBIX YUCEN, UCIOIb30BaTh Npu3HaAKU AenuMocTd nenbix uucen, HOJl u HOK HaTypanbsHbIX yncen s
peleHus 3aaad, IpUMeHsITh anroput™ EBknnaa;

CBOOOAHO OIEpUPOBaTh MOHATHEM OCTaTKa II0 MOAYJIO, 3alUCBhIBATh HATypaJbHBIE YHCIa B
Pa3IMYHBIX O3ULMOHHBIX CUCTEMAaX CUHCIICHHUS;

CBOOOZHO ONEpPHUPOBATh MOHSATHAMHU: KOMIUIEKCHOE YHCJIO W MHOXECTBO KOMIUIEKCHBIX HYHCEl,
MPEACTABIATh, KOMIUICKCHBIE YHCIAa B anreOpanyeckol M TPUTOHOMETPUYECKOM (opMe, BBHIMOIHATH
apruMeTHUeCcKUe ONepaluy C HUMH U U300pakaTh Ha KOOPJMHATHOMN IJIOCKOCTH.

YpaBHeHHS M HEPABEHCTBA:

CBOOOZIHO ONEpHpPOBAaTh MHOHSATHAMHU: HPpPALOHAJBHbIC, IOKa3aTeIbHbIE M JorapudMuieckue
HEpPaBEHCTBA, HAXOANUTh UX PELICHHUS C HIOMOLIbIO PABHOCUIIBHBIX IEPEXO/0B;

OCYLIECTBIIATH OTOOpP KOPHEH NP PElIeHUH TPUTOHOMETPUUECKOr0 ypaBHEHUS;

CBOOO/IHO OIEPUPOBATh HOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHATH HEOOXOIUMBIE
(hopMyITBI 17151 pelIeHHsI OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;



CBOOOZIHO ONEpPHPOBaTh TMOHATHAMHU: CHCTEMa M COBOKYIIHOCTh YPaBHEHHH W HEPaBEHCTB,
PaBHOCWJIbHBIE CHUCTEMBI U CHCTEMBI-CIEACTBHUS, HAXOAUTh PEIICHUS CUCTEMBl U COBOKYITHOCTEH
paIoHaIbHBIX, UPPAIIMOHAIILHBIX, TOKA3aTEBLHBIX U JIOTApU()MUYSCKUX YPABHCHUN U HEPABECHCTR;

pemiath  paluoHaJbHBIC,  HWpPPAIMOHANILHBIC,  IOKAa3aTelIbHBbIC,  JOrapuMUYECKUE |
TPUTOHOMETPUUECKHE YPABHEHUS U HEPABEHCTBA, COIEPKALLME MOLYJIU U ITapaMeTphl;

MPUMEHSTh TpauyecKue METOABl Ul PEUICHUS YpaBHEHHH M HEPaBEHCTB, a TakXkKe 3a7ady C
rapaMeTpamy;

MOACIHNPOBATL PCAJIbHBIC CHUTyallUM Ha A3BIKC anre6p1)1, COCTABJIAThL BBIPAKCHUA, YPaBHCHHA,
HEPaBEHCTBA U WX CHCTEMBI 110 YCIOBHUIO 3aJauH, UCCIeI0BaTh OCTPOEHHBIE MO C UCIOIb30BaHUEM
anmapara anreOpbl, HHTEpPIPETUPOBATh NOTYUEHHBIH pe3ylbTar.

DyHKIUH U TPAPUKH:

CTPOUTH TPaQUKH KOMIO3UIMK (DYHKIUN C TIOMOIIBIO 3JIEMEHTAPHOTO HCCIICOBAHMS U CBOWCTB
KOMITO3UIIMH JABYX (QYHKIIHIA;

CTPOUTH FeOMETPHUYECKHE 00pa3bl ypaBHEHUH 1 HEPABEHCTB Ha KOOPAMHATHOM MIIOCKOCTH;

CBOOOJIHO OMEPUPOBATH MOHATUSAMHU: TPapUKH TPUTOHOMETPUIECKUX (DYHKIIH;

MPUMEHSITh QYHKIWH [T MOAETUPOBAHMS U HCCIIEIOBAHHS PEATBHBIX ITPOIIECCOB.

Hayana MaTeMaTH4eckoro aHajamsa:

HCII0JIb30BAaTh IMPOU3BOAHYIO JII UCCIICAOBAHMA q)YHKHI/II/I Ha MOHOTOHHOCTB U SKCTPEMYMBbI;

HaxOJMTh HAaHOOJIbIIICE U HAMMEHbIIIEe 3HAYCHHS (PYHKIIMN HEITPEPHIBHOM Ha OTPE3KE;

HCIIOJIB30BATh ITPOMU3BOAHYIO JJI HAXOXACHUSA HAWJIYUYIIEro pE€uICHU B IIPUKIIAIHBIX, B TOM YUCJIC
COIMATHPHO-3KOHOMUYECKHX, 3ajadax, IJIs OINpeneseH!s CKOPOCTH M YCKOPEHMsI Mpollecca, 3aJaHHOTO
dbopmysiolt niu rpaduKkoMm;

CBOOOTHO ONEPHUPOBATh MOHITHSIMH: TE€pPBOOOpa3Hasi, OINpeNeNEHHBI WHTErpall, HaXOIUTh
epBo00Opa3HbIe AIEMEHTAPHBIX (PYHKIIUH U BRIYUCIATH HHTErpal o ¢popmyiie Herorona-JlelOnuna;

HAXOJUTh TUIOIIA/IN TUIOCKUX QUTYp U 00BEMBI TEN C TOMOIIBIO HHTETPaa;

MMETh TPEACTAaBIEHHE O MAaTEeMAaTHYeCKOM MOIETUPOBAHWM Ha TPUMEPE COCTaBIICHHS
mudepeHuanbHEIX YpaBHCHHN;

pemats TPUKIAJHBIE 33/Jayd, B TOM YHCIE COIMHAIbHO-3KOHOMHUYECKOTO U (HU3UYECKOTrO
XapakTepa, CPEACTBAMI MaTEeMAaTHYECKOT'O aHAIIN3A.



TEMATHUYECKOE IIVTAHUPOBAHME

11 KJIIACC
KoauyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHMe pa3nejioB U TeM (undposrbie)
n/n NMPOrpaMMbl Bcero Konrpoavhibie | - Tpaktirieckue o0pa3oBaTe/ibHbIe
padoThI padoThI pecypest
1 HccnenoBanne GyHKIMIA ¢ TTOMOIIBIO 99 1
IIPOU3BOIHOM
2 [lepBooOpa3Has 1 MHTErpa 12 1
3 I'paduiky TPUTOHOMETPUIECKUX PYHKITHH. 14 1
TpuroHoMerpuyecKue HepaBeHCTBA
4 WppatmoHasbHble, TOKa3aTebHbIC U 24 1
nmorapuMuIecKre HepaBeHCTBA
KomrmnekcHbie uncia 10 1
HarypanbHble U 1esie Jrcia 10 1
Cucrembl palliOHATBEHBIX, HPPAITIOHATBHBIX
7 MTOKa3aTeNbHBIX U JIOTaPU(PMUICCKIX 12 1
YpaBHEHUH
8 3amaun ¢ mapaMerpaMu 16 1
9 HOBTOPeHHe, 000011IeH1 e, CHCTEMATH3ALIM 16 5
3HAHHUA
OBILIEE KOJIMYECTBO YACOB I10O [TIPOTPAMME 136 10 0




MNOYPOYHOE INVTAHUPOBAHUE

11 KJIACC
Jara
KoauuecTBo yacos H3yYeHus
No IIpa
/i Tema ypoka KTHY
KouTtpoabHble | ecku
Bcero
padoThI e
pa6o
ThI
[Ipumenenue mpon3BOAHON K UCCICAOBAHIIO QYHKIINN Ha 1
MOHOTOHHOCTb U OKCTPEMYMbI
[IpuMenenne MpoON3BOAHON K HCCIICAOBAHMIO (DYHKINN Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpuMeHeHne MPOU3BOIHON K MCCIICAOBAHNI0 QYHKIMI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI
[IpumeHeHue MPoN3BOAHON K MCCIIEIOBAHNIO (DYHKIHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeHeHue MPON3BOAHON K MCCIIETOBAHNIO (DYHKIHI Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
[IpumeHeHue MPON3BOAHON K UCCIIENOBAHUIO (DYHKIIHIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
Haxoxnenne HanOOIbIIIEro ¥ HANMEHBIIIEr O 3HAYEHHUS 1
HENpPephIBHOW (PYHKIINU HA OTpPE3Ke
Haxoxnenue HanOoIbIIEro ¥ HANMEHBIIIEr 0 3HAYEHUS 1
HENpPEephIBHOW (PYHKIINU HA OTPE3Ke
Haxoxnenue HanOoOIbIIEro 1 HANMEHBIIIEr 0 3HAYEHUS 1

HeNpephIBHOW (DYHKLMHU Ha OTpeE3Ke




HaXO)KHeHI/Ie HAHOOIBIIEIO U HAMMEHBIIETO 3HAUCHUS

10 HenpephIBHONW (DYHKIIHMHU Ha OTpe3Ke

1 Haxoxxaenue HaubomnbIero 1 HAMMEHbBIIEr0 3HAYCHHS
HenpepbhIBHONW (DYHKIIMU Ha OTpe3Ke

12 Haxoxxaenue HaubombIero 1 HaMMEHbBIIEro 3HAYCHHST
HenpepbIBHONW (DYHKIIMU Ha OTpe3Ke

13 IIpuMeHenne nNpOU3BOAHON 111 HAXOXKICHHSI HAWTy4lIEro
pelIeHus B MPUKIIaAHbIX 3a7a9ax

14 IIpuMeHenne nIpOn3BOAHON 111 HAXOXKIECHUSI HAWITy4lIEro
pelIeHus B MPUKIIaIHbIX 3aadax

15 IIpuMeHenue npou3BOAHON 1S ONIPEAENEHUS CKOPOCTU U
YCKOpEHHsI IpoIiecca, 3aJJAHHOro (GopMyiol Win rpadukoM

16 IIpuMeHenue npou3BOAHON 1S ONIPEAENEHUS CKOPOCTU U
YCKOpEHHsI IpoIiecca, 3aJJAHHOro (GopMyiol Win rpadukoM

17 Komnosunus yHkiuit

18 Komnosunust GpyHKimi

19 Komnosunust GpyHKimi

20 I'eomerpudeckne 00pa3sl ypaBHEHHH HA KOOPIMHATHOMN
IIJIOCKOCTH

21 I'eomerpudeckne 00pa3sl ypaBHEHHH HA KOOPIMHATHOMN
IIJIOCKOCTH

29 KonTponsnas padora: "HccnenoBanne (GyHKIHN ¢ TTOMOIIBIO
MpOU3BOAHOMN"

23 [lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IIEPBOOOPAZHBIX

24 [TepBooOpa3Hbie ameMeHTapHBIX QyHKIUH. [IpaBuma
HAXOXKICHUS IEPBOOOPA3HBIX

o5 [TepBooOpa3Hbie 3meMeHTapHBIX QyHKIWH. [IpaBuna
HAXOXKICHUS EPBOOOPA3HBIX

26 HNurerpan. 'eomerpuyeckuil CMBICI HHTErpaja




Brruncienue onpenenéHHOro HHTerpaia mno gopmyie

27 Hrerorona-Jleiibuuna L

08 Brruncienue onpenenHHOro HHTerpaia mo gpopmyie 1
Herorona-Jleitbuuna

29 IIpuMeHeHne HHTErpana i HaXOKICHHUS IIOMAeH MIOCKUX 1
¢duryp

30 IIpuMeHeHne HHTErpaa I HaXOKICHUS 00HEMOB 1
TEOMETPUYECKUX TEIT

31 [Ipumeps! penieHnii udhepeHInanbHbIX YPaBHEHUH 1

32 [Tpumeps perenuit TudQepeHTnaIbHBIX ypaBHEHHH 1

33 MaTemMaTryeckoe MOJSTUPOBAHNE PEAIbHBIX IIPOLIECCOB C 1
romoIipio audGepeHIrnanbHbIX ypaBHEHUH

34 KonTponbsHas pabdora: "[lepBooOpa3Has u nHTerpan” 1

35 Tpuronomerpuueckue GyHKIIMH, KX CBOHCTBA M Ipad)uKu 1

36 Tpuronomerpuueckue GyHKIIMH, KX CBOHCTBA M Ipad)uKu 1

37 Tpuronomerpuueckue GyHKINUU, UX CBOUCTBA U rpaduku 1

38 Tpuronomerpuueckue GyHKIINU, KX CBOHCTBA M Ipad)uKu 1

39 Tpuronomerpuieckue QyHKIIMU, UX CBOWCTBA H TpaQuKH 1

40 OT160p KOpHEH TPUTOHOMETPUUYECKIX YPAaBHEHHH C TTOMOIIBIO 1
TPUTOHOMETPHUYECKOH OKPY>KHOCTH

A1 OT160p KOpHEH TPUTOHOMETPHUYECKIX YPAaBHEHHH C TTOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH

42 OT160p KOpHEH TPUTOHOMETPUYECKIX YPAaBHEHHH C TTOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPHYECKIX YPAaBHEHHH C TTOMOIIBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH

44 Pemmenrie TpuroHoMeTpUUECKUX HEPABEHCTB 1

45 Pemmenrie TpuroHoMeTpUUECKUX HEPABEHCTB 1

46 Pemenne TpuroHoMeTpuuECKUX HEPABEHCTB 1




47 Pemenne TpuronoMeTpuueCKUX HEPABEHCTB 1
48 Kontponbnas pabora: "I'pad ki TPUTOHOMETPUIECKUX 1
¢ynkuuii. TpuroHomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PELICHUS TTOKA3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI PELICHUS TIOKA3aTEeIbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PENICHHUS TTOKA3aTENbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IbI PELIEHUS TIOKA3aTeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(HPMIUUECKUX HEPaBEHCTB 1
94 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(HPMIUUECKUX HEPaBEHCTB 1
55 OcHOBHBIE METOJIBI PELICHUS JIOTapU(PMUIECKHX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI PEIICHUs JIOTapU(PMIUUECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/IbI PENICHUST UPPALMOHAILHBIX HEPABEHCTB 1
58 OCHOBHBIC METO/IBI PEIICHUS UPPANMOHATHHBIX HEPABEHCTB 1
59 OCHOBHBIC METOJIBI PEIICHUS UPPAITHOHATLHBIX HEPABEHCTB 1
60 OcHOBHBIC METO/IBI PEIICHNS HPPALMOHATIBHBIX HEPABEHCTB 1
61 I'paduaeckre MeTOABI PEICHNS HPPAMOHATLHBIX YPaBHEHUH 1
62 I'padnaeckne METOIBI pPelIeHNs] HPPAMOHATBHBIX YpaBHEHHI 1
63 I'padrueckre MeTOIBI PEIICHUS TOKa3aTEIbHBIX YPABHECHUN 1
64 I'paduaeckre MeToABI pelIeHNs MOKa3aTEILHBIX HEPABEHCTB 1
65 I'padmueckue meTop! pereHns Jorapu(GMUIECKUX YpaBHEHHH 1
66 I'padmueckne meTop! penieHns Jorapu(MUIECKUX HEPABEHCTB 1
67 I'padmueckune MeTopl penieHns TorapuPpMUIECKHX HEPABEHCTB 1
68 I'padnaeckre METO/IBI PEIICHNS TIOKAa3aTeNbHBIX 1 1
Jorapu(pMHYECKHX YpaBHEHHI
69 I'padmueckne METO/IBI PEIIeHNs TIOKAa3aTeNbHbIX 1 1
Jorapu(pMHYECKHX YpaBHEHHI
70 I'padmueckne MeTo bl penIeHHsI TOKA3aTENBHBIX U 1




J'IOl"apI/I(bMI/I‘IGCKI/IX HCEPABCHCTB

Fpa(buqecm/le MCTOJbI PCHICHUA MTOKA3aTCIIbHBIX U

71 1
Jiorapu(pMUUECKIX HEPABEHCTB

7 Kontponbhas pabora: "HppannoHaibHble, TOKa3aTeIbHBIC U 1
norapugmMuyeckue HepaBeHcTBa"

73 KomrmuiekcHble yncina. AnreOpandeckas ¥ TPUTOHOMETPUIECKas 1
(hOpMBI 3aMUCH KOMIIIIEKCHOTO YHCITa

74 KomruiekcHble ynciia. Anredpandeckast ¥ TPUTOHOMETPUYECKast 1
(hOpMBI 3aMUCH KOMIIIEKCHOTO YHCITa

75 Apudmernyeckue orneparui ¢ KOMILUIEKCHBIMUA YU CIIaMH 1

76 ApudMernaeckue ornepanun ¢ KOMIUICKCHBIMH YACTIaMHI 1

77 N3obpakeHre KOMIJIEKCHBIX YMCeNl Ha KOOPMHATHOMN 1
IIJIOCKOCTH

78 N3obpakeHne KOMITJIEKCHBIX YHCENT Ha KOOPIUHATHON 1
IIJIOCKOCTH

79 ®opmyna Myaspa. KopHu N-oii cTreneHn U3 KOMILIEKCHOTO 1
qucna

80 ®opmyna Myaspa. KopHu N-oii cTeneHn U3 KOMILUIEKCHOTO 1
qucna

81 [IprmeHeHne KOMITIEKCHBIX YUCEN IS pelieHus (PU3NIeCKuX 1 1
TEOMETPUIECKHX 33124

82 KonTponsnas padora: "Komrmuiekcuple uncna' 1

83 HarypanbHble 1 1ensie uncia 1

84 HarypanbHble 1 1ensie uncia 1

85 [IpumeHeHne MPU3HAKOB JETUMOCTH LETBIX YUCET 1

86 [IpuMmeHeHne MPU3HAKOB AETUMOCTH LENTbIX YHCET 1

87 [Ipumenenue npusHakoB genuMoctd Henbix yucen: HO u 1
HOK

88 [IpumeHenue npu3HakoB AenuMocTy Henbix yncen: HO u 1




HOK

HpI/IMeHeHI/Ie IMMPU3HAKOB ACJIMMOCTHU LECIIbIX YUCCII: OCTATKHU 110

89
MOJYJIIO

90 [IpumeHeHue NPU3HAKOB AETUMOCTH LENbIX YHCEN: OCTaTKH 110
MOJYJIIO

91 [IpumeHeHue NPU3HAKOB AETUMOCTH LENbIX YHCEN: aJITOPUTM
EBknuzaa i perienus 3a1a4 B LENbIX YUCTax

92 Kontponbhas pabora: "Teopus nenbix yncen”

93 Cucrema 1 COBOKYMHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CUCTEMBI
Y CUCTEMBI-CIIEJICTBHS

94 Cucrema ¥ COBOKYITHOCTh YpaBHEHUH. PaBHOCHIIbHBIE CHCTEMBI
Y CUCTEMBI-CIIEJICTBHS

95 OcCHOBHBIE METOJIBI PEIIECHHS CUCTEM U COBOKYITHOCTEH
palMOHAJIBHBIX YPaBHEHUN

96 OcCHOBHBIE METO/Ibl PELIEHUS CUCTEM U COBOKYITHOCTEH
HMPPalOHAIBHBIX YPaBHEHUN

97 OcCHOBHBIE METO/Ibl PELIEHUS CUCTEM U COBOKYITHOCTEH
MTOKa3aTeNbHbIX YPaBHEHUN

98 OCHOBHBIE METO/IBI PELICHHUS CUCTEM U COBOKYITHOCTEH
[TOKa3aTeNbHbIX ypaBHEHUN

99 OCHOBHBIE METO/IBI PELICHHUS CUCTEM U COBOKYITHOCTEH
JorapupMUUECKUX ypaBHEHUH

100 OCHOBHBIE METO/IBI PELICHUS CUCTEM U COBOKYITHOCTEN
JorapupMUUECKUX ypaBHEHUIH
[IpumeHeHue cucTeM K pEIeHUI0 MaTEMAaTHYECKHUX 3aa4d U

101 3a/1a4 U3 pa3IMyHBIX 00JacTell HayKu W peajbHOMN KU3HH,
HMHTEpIpeTanus NOIYYEHHBIX PE3YJIbTATOB
[IpumeHenue cucTeM K pelIeHrI0 MaTEMAaTHYECKHUX 3a]ad U

102 3a/1a4 U3 pa3InyHbIX 00JacTell HayKy W peasbHOM JKU3HH,

HUHTEpHIpCTAllUA MOJTYUYCHHBIX PE3YJILTATOB




HpI/IMeHeHI/Ie HEPABCHCTB K PCIICHUIO MATEMATUYCCKUX 3a/1a4 U

103 3a]a4 U3 pa3IuvHbIX 00JacTell HayKu U peajbHOH KH3HH, 1
HWHTEPIPETAH MTOTyIEHHBIX PE3YJIbTATOB
KonTponbeHas pabora: "CucTeMbl palliOHaIbHBIX,
104 HppalMOHATBHBIX TOKAa3aTENbHBIX U JOrapru()MUIECKIX 1
ypaBHEHUI"
105 PanmonansHbIe ypaBHEHHS ¢ TapaMeTpaMu 1
106 ParnmonaisHbIe HepaBEeHCTBA C MapaMeTpaMu 1
107 PanyoHanbHbIe cUCTEMBI € TapaMeTpPaMHu 1
108 UppanmoHanbHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTpamMu 1
109 UpparmonaibHbIe CHCTEMBI ¢ TapaMeTpaMu 1
110 IToka3aTenbHble ypaBHEHUS, HEPABEHCTBA C IAPAMETPAMU 1
111 IToka3aTenbHbIE CUCTEMBI C IapaMETpaMU 1
112 JlorapudmMudeckue ypaBHEHHUS, HEPABEHCTBA C TTapaMeTpaMu 1
113 JlorapudmMudaeckue CUCTEMBI ¢ TTapaMeTpaMu 1
114 TpuroHoMeTpudecKre YpaBHEHHUS C TTapaMeTpaMu 1
115 TpuroHoMerpuiecKkre HEPABEHCTBA C ITapaMeTpaMH 1
116 TpuroHoMeTpHIECKIE CHCTEMEBI C TIapaMeTpaMu 1
117 ITocTpoenue u uccnegqoBaHue MaTEMATHYECKUX MOJEIEH 1
peanbHBIX CUTYallui ¢ TOMOLIbIO YPABHEHU C TapaMeTpaMu
ITocTpoenue u uccnegoBaHue MaTEMaTHUYECKUX MOJEIEH
118 peaTbHBIX CUTYAIH ¢ TIOMOIIBIO CHCTEM YPaBHEHHH C 1
rapamMeTpaMu
ITocTpoenue u uccnegoBaHue MaTEMaTHUYECKUX MOJEIEH
119 peabHBIX CUTYAIMH ¢ TIOMOIIBIO CHCTEM YpaBHEHHMH C 1
rapamMeTpamu
120 Kontponbhas pabora: "3agaun ¢ napamerpamu’ 1
121 [loBTOpeHue, 0600IIeHNE, CHCTEMAaTHU3AINS 3HAHUH: 1

"YpaBHenud"




[ToBTOpeHue, 0000IIEHUE, CHCTEMATHU3AIINS 3HAHU:

122 1
"VYpaBHenus"
123 [ToBTOpeHUe, 0000IIEHUE, CHCTEMATHU3AIIMS 3HAHU: 1
"VpaBHenus. Crucrembl ypaBHeHUN"
124 [ToBTOpeHUe, 0000IIEHUE, CHCTEMATHU3AIIMS 3HAHU ! 1
epaBeHCTBa
"H p n
125 [ToBTOpeHue, 0000IIEHUE, CUCTEMATHU3AIIMS 3HAHU: 1
epaBeHCTBa
"H p "
126 [ToBTOpeHue, 0000IIEHUE, CUCTEMATHU3AIIMS 3HAHU: 1
epaBeHCTBa
"H p "
197 IToBTOpeHue, 0000IIeHNEe, CUCTEMATH3AIINS 3HAHMI: 1
"[IponsBoaHas u e€ mpuMeHeHue"
128 [ToBTOpeHue, 0000IIEHUE, CHCTEMATH3AIIMS 3HAHU: 1
"[IponsBoaHas u e€ mpuMeHeHue"
129 [ToBTOpeHMe, 0000IIEHHE, CHCTEMAaTH3aIIMs 3HAHUI: 1
W3BOJIHAA U €€ IPUMEHEHHU
"IIpousBonHas u eé eHeHue"
130 [ToBTOpeHue, 0000IIEHNE, CHCTEeMaTH3alus 3HaHui: "MHTerpan 1
U ero IpuMeHeHne"
131 IToBTOpEHMe, 0000IICHNE, CHCTEMATH3AITNS 3HAHHN: 1
"Oynkuun"
132 IToBTOpEHMe, 0000IICHNE, CHCTEMATH3AITNS 3HAHHN: 1
"Oynkuun"
133 [ToBTOpeHue, 0600MIeHNE, CHCTEMATH3ANNS 3HAHUH: 1
"®yukuun"
134 Wrorosast koHTponbHas padora 1 1
135 Wrorosast koHTponbHas padora 1 1
136 [ToBTOpeHue, 0600IMIEeHNE, CHCTEMATH3AIINS 3HAHU I 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10










