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HOACHUTEJBHASA 3AIIMCKA

VY4eOHblil Kypc «Anredpa ¥ Hayana MaTeMaTUYECKOro aHaJln3a» SBISETCS OJAHUM
U3 HanOoliee 3HAYMMBIX B MPOTpaMMe CpeaHEro ooiiero odpazoBaHUs, MOCKOIBKY, C
OJIHOM CTOpPOHBI, OH OOECHEYMBAET HHCTPYMEHTAIbHYIO 0a3y JUIsl HM3y4EHHs BCEX
€CTECTBEHHO-HAYYHBIX KypCOB, a C JIpyroil CTOpPOHBI, (OpPMHUPYET JOTHYEeCKoe U
abCTpakTHOE MBIIIJICHUE OO0YyYaroluXcs Ha YpPOBHE, HEOOXOIMMOM Il OCBOEHUS
MH(POpPMATUKH, OOILIECTBO3HAHUS, HCTOPHM, CIOBECHOCTH W JPYrUX JAUCHUUIUIMH. B
pamMKax JaHHOTO y4yeOHOro Kypca oOydarol[uecsl OBJIAJCBAIOT YHUBEPCAIbHBIM S3BIKOM
COBPEMEHHOW HayKH, KoTopas (OpMyIUpYeT CBOM JOCTHIKCHHMS B MaTEeMaTHUECKOMN
dhopme.

VY4eOHbIi Kypc anreOpbl M Hayal MaTeMaTHUYECKOrO aHaIM3a 3aKjaJbIBa€T OCHOBY
JUIs  YCIIEIIHOTO OBJAJEHUS 3aKOHAMU (PU3MKHU, XUMHUH, OWOJIOTMHM, TOHHWMAaHUS
OCHOBHBIX TEHACHIMI pa3BUTHUA 3KOHOMHUKH U OOILECTBEHHOW »KW3HH, I0O3BOJIAET
OpUEHTHUPOBATbCA B COBPEMEHHBIX LHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHSX,
YBEPEHHO HCIIONb30BaTh UX JJIs AAJbHEHIIEro 0Opa30BaHus U B MOBCEIHEBHON JKU3HU.
B 1o xe Bpems oBnajeHHe aOCTPAKTHBIMU M JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMU
anreOpsl 1 MaTEMaTUYECKOIO aHaju3a Pa3BUBAET YMEHHE HAXOAUTh 3aKOHOMEPHOCTH,
000CHOBBIBaTh HMCTHUHHOCTb, JIOKa3bIBaTh YTBEPXKICHHUS C TMOMOUIbI0 HWHAYKIUU U
paccykJIaTh  JE€IyKTUBHO,  HCIOJb30BaTh  00O0OLIEHWE U  KOHKPETU3ALMIO,
abcTparvupoBaHUE U aHAJIOTHUIO, (POPMHUPYET KPEaTUBHOE U KPUTUUYECKOE MBIILJICHUE.

B xone n3ydyenust yueOHoro kypca «Anredpa 1 Hayajla MaTeMaTHYECKOTO aHAIN3a»
oOy4Jaronirecs Mmoy4yaroT HOBBIM ONBIT pENICHUS MPUKIIAIHBIX 3a/1a4, CAMOCTOSITEIIBHOTO
MOCTPOEHUsI MaTeMaTUYECKUX MOJENed peajbHbIX CHUTyallud, HWHTEPHpPETALHNH
IIOJIYYEHHBIX PEIICHHM, 3HAKOMSTCS C IPUMEPAMU MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE, HAYKE U UCKYCCTBE, C BBUIAMOIIMMUCS MAaTEMAaTUYECKUMH OTKPBITHSMH M HX
aBTOPAMH.

VYueOHsbIil kypc 00J1a/1aeT 3HAYUTEIbHBIM BOCTIUTATEILHBIM MTOTEHIIUAIOM, KOTOPBIM
peanu3yeTrcss Kak 4epe3 Y4yeOHbIM Marepualn, CHoCOOCTBYIOUMH (HOPMUPOBAHHIO
HAy4YHOTO MUPOBO33PEHUsI, TaK U Uepe3 CHelUupuKy ydeOHOH AesITeIbHOCTH, TpeOyromIei
IIPOJIOJKATEILHON KOHUEHTPALMM BHUMAHHS, CAMOCTOSITEIBHOCTH, AKKYPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJyYECHHbIN pe3yJIbTar.

B ocHoBe Meromuku oOyueHHsl aireOpe W HavajgaM MaTeMaTU4YecKOro aHajin3a
JICKUT I€ATEIbHOCTHBIA MPUHIUIT OOYUEeHHUS.

B crpyktype yuebOHOro kypca «Ainrebpa ¥ Hadajla MaTeMaTUYECKOTO aHaIN3a»
BBIJICJIEHBI CIEAYIOIIHNE COINEPKATEIBHO-METOANYECKUE JTUHUM: «HHCIIa U BBIYUCIEHUSY,
«Dynkuun u rpapukn», «YpaBHEHHs M HepaBeHCTBay, «Havaia Marematuueckoro
aHanu3a», «MHoOXecTBa U JIOTMKa». Bce OCHOBHBIE COJEpKaTEIbHO-METOANYECKHE
JUHUM U3Y4yalOTCs Ha MPOTSKEHUM JBYX JIET OOy4YeHHUS Ha YPOBHE CpPEIHEr0 OOILEro
oOpa3oBaHMsl, €CTECTBEHHO IOTOJHAS JPYr JIpyra M MOCTENEHHO HaChIIasCh HOBBIMH
TeMaMu U pazzenaMu. JlaHHbBIN y4yeOHBIH KypcC SIBISIETCS MHTETPATUBHBIM, MOCKOJIBKY
oObequHsET B ce0e CoJepKaHhe HECKOJbKUX MAaTeMaTHYEeCKUX AUCIUIUIMH, TAaKUX Kak
anredpa, TPUTOHOMETPHS, MATEMAaTUYECKUN aHAIN3, TEOPUSI MHOXKECTB, MaTEMaTHYeCKas



noruka u apyrue. [lo Mepe Toro xak oOydaromiuecs: OBia/eBalOT BCE OoJiee MIMPOKUM
MaTEeMaTHYEeCKUM  ammapaToM, y  HHUX  [IOCJIENOBaTelbHO  (opMupyercs U
COBEpULICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJE]b PEaIbHOM CUTyaluH,
IPUMEHATh 3HAHMS, IOJYYEHHbIE IPU H3YYEHUM YYEOHOTro Kypca, [UIsl peLIeHHs
CaMOCTOSITENIBHO  C(OPMYJUPOBAHHOM  MaTeMaTH4YecKOM  3ajadd, a  3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxarenpHO-MeTOAUYECKass JUHUA «Yucna W BBIYKMCICHHS)  3aBEpIIACT
(OopMHPOBAaHNE HABBIKOB MCIIOIb30BaHUS IEHCTBUTENBHBIX YUCEI, KOTOPOE OBLIIO HA4YaTo
Ha ypOBHE OCHOBHOT0 o01iero oopasoanus. Ha ypoBHe cpegHero oOuiero oOpazoBaHus
0co00€e BHMMaHHUE YZAENseTCs (POPMUPOBAHUIO HABBIKOB PAlMOHAIBHBIX BBIYMCICHUM,
BKJIIOYAIOIUX B CeOs MCIONBb30BAHUE PA3TUYHBIX (OPM 3allMCH YHCIa, YMEHHUE JeNaTh
MPUKUIKY, BBITTOJIHATH MPUOIMKEHHBIC BHIYUCICHUS, OIICHUBATh YHUCIIOBBIC BHIPAKEHUS,
paboTaTh ¢ MaTEeMaTHMYECKUMU KOHCTaHTaMU. 3HAKOMbIE OOYYaIOIIMMCS MHOKECTBA
HaTYpaJIbHbIX, LEJbIX, palMOHAIbHBIX M JCHCTBUTENBHBIX YHUCEN JIONOJHSIOTCA
MHO’KECTBOM KOMIUIEKCHBIX 4Yucesl. B KaXJIoM M3 3THUX MHOMKECTB PacCMaTpPHUBAIOTCS
CBOMCTBEHHbIE €My CleUu(PUUEecKHue 3aJadyd U Olepauuu: JeJeHUE Haledo,
ONEpUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJBbIX YHCEN, OCO0bleé CBOWCTBA
paloOHaJIbHBIX M HUPPAMOHAIBHBIX YHCET, apU(PMETUUYECKHE OIepal, a TaKxKe
U3BJICYCHHE KOPHSA HATypaJbHOM CTENEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
brnaronaps mocienoBaTEIbHOMY PACHIMPEHUIO Kpyra HCHOJNb3YEMBIX YHUCEN H
3HAKOMCTBY C BO3MOXHOCTSIMM HMX MNPUMEHEHHS i1 pEUIeHUS pPa3IudHbIX 3a1ad
dopMupyeTcss MNPEACTABICHUE O €AMHCTBE MaTeMaTHMKH Kak HaykKu U €€ pojiu B
MOCTPOCHUU MOJIENIE peanbHOr0 MHpa, MIUPOKO MCHOIB3YIOTCS O0O0OIIeHHEe U
KOHKpETH3ausl.

JIunus «YpaBHEHUSI U HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUH BCEro 00yUeHUs
Ha YpOBHE CpeAHero oOuero oopa3oBaHusi, MOCKOJIBKY B KaxaoM paszaene [Iporpammel
NPEeIyCMOTPEHO pElIeHHe COOTBETCTBYIOIUX 3ajady. B pesynbraTe oOydarommecs
OBJIAJICBAIOT PA3IMYHBIMM METOJAMU PEIICHUs palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeNbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U
CUCTEM, a TaKXe 3aJay, cojJepKallux mapaMmerpsl. llolydeHHbIE YMEHHSI LIMPOKO
MCIOJIb3YIOTCSl TIPU UCCIIEI0BaHUM (YHKIMI C MOMOUIbIO NMPOU3BOIHOM, MpPU PEIICHUN
NPUKIAJHBIX 3a/1a4 W 33/a4 Ha HAXOXKJIEHUE HAuOOJbIIMX W HAWUMEHBUIMX 3HAYCHUN
dbyukuu. JlaHHas copaepikaTenbHas JUHUS BKJIOYaeT B ce0s Takke (pOpMHUpPOBAHHUE
YMEHUN BBIONHATH pacu€rel 1O ¢opMynaMm, MOpeoOdpa3oBaHUsi pPalUUOHAIbHBIX,
UPPAIMOHATIFHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUH, a TakkKe BBIPAKCHHIA,
colepKallMX cTeneHu U Jjorapudmel. brmaromaps wu3ydeHuo anredpandeckoro
MaTepuajga MPOUCXOAUT JalibHEHIee pa3BUTHE aJTOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUIEHUS 00y4Yaromuxcs, GOpMUPYIOTCS HABBIKH JETYKTUBHBIX PACCYKIEHUH, paObOThI
C CUMBOJIbHBIMU (pOpMaMu, MpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEN B BUJIE
PaBEHCTB M HepaBeHCTB. AunreOpa mnpennaraer >3(QQeKTUBHbIE HHCTPYMEHTHI IS
pelIeHUs MPAKTUUYECKUX U €CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAIHO IEMOHCTPUPYET CBOU
BO3MOXKHOCTH KakK SI3bIKa HAyKH.



CopepxarenpHo-MeTOonnYecKass  JuHUA  «DyHKIMM W TpaQuUKA»  TECHO
neperyieTaeTcs ¢ APYrUMH JTUHUSMHU Y4eOHOTO Kypca, MOCKOJIbKY B KaKOM-TO CMBICIE
3a1a€T  TOCJIENOBATENbHOCTh  M3Y4YEHHs] ~ Marepuana. M3ydeHWe  CTENEHHOH,
MOKAa3aTeJIbHOM, JIOTapu(MHUUECKOW W TPUTOHOMETPUYECKUX (YHKUUMA, UX CBOWCTB U
rpa@uKoB, HCMOJb30BaHUE GYHKUMNA I8 pelleHus 3a7ad U3 JPYyrux y4eOHbIX
MIPEAMETOB U PEAIbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMAaTUYECKUM aHAJIM30M, TaK H C
pelieHreM ypaBHEHUW U HepaBeHCTB. llpu sTom Oonblioe BHUMaHHE YICNISIETCA
(bopMHpPOBaHUIO yYMEHHUS BbIpaxkaTh (OpMyJaMU 3aBUCHUMOCTH MEXIY pPa3IuYHbIMU
BEJIMYMHAMH, HUCCIIEIOBAaTh IMOJy4YeHHbIe (YHKIHMH, CTPOUTh UX Trpaduku. Marepuan
ATOM COAEpkKATENbHOW JIMHUM HALEJIEH Ha Pa3BUTHE YMEHUI U HABBIKOB, MO3BOJISIFOLIUX
BBIp@XXaTh 3aBHUCHMOCTH MEXAY BEIMYMHAMH B Pa3NUYHON (opme: aHAIUTUYECKOM,
rpaduyeckoil u cioBecHoil. Ero mzydenue cnocoOCTByeT pa3BUTHIO aITOPUTMHUECKOTO
MBIIIJIEHUS, CIOCOOHOCTH K 000OIIEHUIO U KOHKPETH3AIlMHU, UCTIOJIb30BAaHUIO aHAJIOTUH.

CopnepxarenpHass JauHusA «Hagasa MareMarndeckoro a”ajins3a» I03BOJIAET
CYLIECTBEHHO pPAaCHIMPUTh KpYr KaK MaTeMaTUYEeCKUX, TaK W NPUKIAJAHBIX 3aj]ad,
JOCTYIIHBIX 00yYaromuMcs, TaKk KaK y HUX HOSIBISETCS BO3MOXHOCTh CTPOUThH TpadUKu
CJIOKHBIX (DYHKLUH, ONPEENsITh UX HauOOIbIINE U HAUMEHBIINE 3HAYEHMsI, BBIUNUCIISTD
wioniaau Guryp u oObEMBI Tell, HAXOAUTh CKOPOCTU U YCKOpPEHHUs IpoueccoB. JlaHHas
coJlep KaTeNIbHAsl JIMHUSI OTKPBIBAE€T HOBBIE BO3MOXXHOCTH IOCTPOEHUS MATEMAaTHYECKUX
MOJEJIEd pealbHbIX CHUTyalllil, MO3BOJSET HAXOAWTh HAWJIy4yllee pEUuIeHUuE B
NPUKIAAHBIX, B TOM YHCIE COLMAIbHO-3KOHOMUYECKUX, 3a7adyax. 3HAKOMCTBO C
OCHOBaMHM MAaTE€MaTUYEeCKOTO0 aHajlMu3a CIOCOOCTBYET Ppa3BUTHIO  aOCTPaKTHOTO,
(OpMaIbHO-IOTMYECKOTO0 M KPEaTHMBHOIO MBIIUICHUS, (OPMHUPOBAHUIO YMEHUU
pacno3HaBaTh MPOSBICHUS 3aKOHOB MATEMATHKM B HAyKe, TEXHUKE M MCKYCCTBE.
OOyuaroniuecs y3HalOT O BBIJAIOIIMUXCS PE3yJbTaTax, MOJTYYEHHBIX B XOJ€ pa3BUTHUSA
MaTE€MaTUKHU KaK HayKH, U 00 UX aBTOpax.

CopepxarenbHo-MeTOIMYECKast TUHUS «MHOXKECTBa U JIOTMKa» BKJIIOYAeT B ceOs
AJIEMEHTBI TEOPUH MHOXKECTB M MATEMAaTHYECKOW JIOTMKH. TeOopeTHKO-MHOXECTBEHHBIE
MPEACTABICHNUS] TPOHU3BIBAIOT BECh KYpC IIKOJbHOM MaTeMaTUKU W MpejaraioT
HanOoJjiee YHHUBEPCANBHBIN S3bIK, OOBENUHSIIOUIMI BCE pa3lenbl MaTEeMaTUKH U €€
IIPWIOKEHUM, OHU CBA3BIBAIOT PAa3HbIE MATEMATUYECKUE TUCLHUIIIMHBL U UX TPHIIOKECHUS
B eauHoe 1enoe. [loaromMy BaXHO JaThb BO3MOXKHOCTh OOy4arouieMycs HOHMMATb
TEOPETHUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOW MAaTE€MaTHKH W UCIOJIb30BaTh €ro IS
BBIPDOKEHHUSI CBOMX MbIched. JlpyrMM Ba)XHbIM NPHU3HAKOM MATEMAaTHKU KaK HayKu
cieAyeT TMpU3HATh CBOWMCTBEHHYIO €M CTpPOrocTh OOOCHOBAaHWUWA U  CJIEIOBAHHUE
ONpeNenEHHbIM ITpaBUiIaM IOCTPOCHMS JI0KAa3aTeNIbCTB. 3HAKOMCTBO C 3JIEMEHTaMHU
MaTEMaTHYECKOM  JIOTUKM  CHOCOOCTBYET  Pa3BUTHUIO  JIOTMUECKOIO  MBILIUICHUS
oOy4Jaronuxcsi, Mo3BOJIIET UM CTPOUTH CBOM PACCYXKJEHHS Ha OCHOBE JIOTUYECKUX
npaBuil, POPMHUPYET HABBIKM KPUTHUECKOTO MBIIIJICHUSI.

B yueOHOM Kkypce «Anredpa v Hayajda MaTeMaTHYE€CKOro aHajdnu3a» MPUCYTCTBYIOT
OCHOBBI MAaTE€MaTHYECKOTO0 MOJEIMPOBAHUSA, KOTOpBHIE MPHU3BAaHbI CHOCOOCTBOBAThH
(GOpMUPOBAHNIO HABBIKOB IOCTPOCHHUS MOJIENEH peaNbHBIX CUTYyallMid, HCCIEeTOBaHUS
ATUX MoOJeNed ¢ TOMONIbIO ammapara anreOpbl W MaTeMaTHYeCKOro aHajiu3a,



WHTEPIIPETAIIMHA TTOJIyYCHHBIX Pe3ysbTaTOB. Takwe 3aJaHus BIUICTEHBI B KaXKIbIH W3
pa3nelioB  MpOTrpaMMbl, TIOCKOJBKY BECh MarepHall y4eOHOro Kypca IIIHPOKO
UCTIOJIB3yeTCS  JUISl  PEIICHWS MNPUKIATHBIX 3amad.  [Ipw  pemieHuH  peabHBIX
IPAKTHICCKUX 3a/Jad OO0ydaroluecs pa3BUBAIOT HAOJFOIATEIbHOCTh, YMCHUE HAXOJHUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIL30BAaTh  aAHAJIOTHIO, O0000MmATh M
KOHKPETHU3UPOBATh IMpodiieMy. JleaTeapbHOCTh M0 (OPMUPOBAHUIO HABBIKOB PEIICHUS
MPHUKJIAIHBIX 33Jla4 OPTaHMU3yeTCs B IPOIECCe M3YYCHHS BCEX TEM YYeOHOro Kypca
«AnreOpa 1 Hayala MaTeMaTHYCCKOTO aHAJIA3ay.

Ha u3ydenune ydeOHOro kypca «Anredpa M Havajla MaTEMaTHYCCKOTO aHAIIM3ay»
orBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 Jaca B Henmemo), B 11 kimacce — 136
yacoB (4 Jaca B HEJIEINIO).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

Yucia 1 BIYMCICHUSA

Paumonansupie uucia. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOH, TIPOLEHTHI,
OeckoHeuHble Tieproanyeckue apodu. Ilpumenenune npodeit U MPOLEHTOB VIS PEIICHUs
MIPUKJIAIHBIX 33]1a4 U3 PA3JIMYHbIX OTPACIICH 3HAHUW U PEaJIbHOU KU3HHU.

JlelicTBuTEeNbHBIE ~ 4uMcha.  PanuoHanbHBIE W HpPpPAUMOHAIBHBIE  YHUCIIA.
Apudmernueckue onepanuu ¢ JIeUCTBUTEIbHBIMU YuciaaMu. MoJlylib 1eMCTBUTEIBHOTO
yucia u ero cporctra. [IpubamkEHHbIe BRIYMCICHUS, TpaBUila OKPYTJICHHS, TIPUKUIKA U
OIIEHKA pEe3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ uensiM nokaszarteneMm. bunom HeroTona. Mcnonbs3oBanne moaxonsien
(GbopMBbI 3amKMcH  JACHUCTBUTENIBHBIX YHCENT IS PEIICHUS TNPaKTUYECKUX 3ajlad |
MIPEJICTABJICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOICTBA.

Crenenp ¢ panMOHAJIBHBIM IIOKa3aTelneM © €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBLHBIM IIOKA3aTEIIEM.

Jlorapupm umcna. CpoiictBa Jorapupma. JleciTUuHBIE U  HaTypaJbHbIC
norapudMsl.

CuHyc, KOCHHYC, TaHI€HC, KOTAaHI€HC YHCJIOBOTO aprymMeHTa. ApKCHHYC,
aPKKOCUHYC M apKTAaHI'E€HC YMCJIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxxmecTBa U TOXKIECTBEHHBIE MPEOOpa3oBaHUs. YpaBHEHUE, KOPEHb YPAaBHECHMS.
PaBHOCWIIBHBIE  ypaBHEHUST U  ypaBHEHUsA-CIEACTBUSA. HepaBeHCTBO, pelieHue
HEPABEHCTBA.

OCHOBHBIE METOJIbI PEIICHUSI LENbIX W JIPOOHO-PAIMOHAIBHBIX YpPaBHEHUM W
HEpPABEHCTB. MHOTOUYIEHBI OT OJJHOM MEPEMEHHOM. [[eJleHre MHOTOWIEHa Ha MHOTOWICH
c octatkoM. Teopema be3y. Muorousnensi ¢ nieiasiMu kodduruentamu. Teopema Buera.

[IpeoOpazoBaHus YUNCIOBBIX BBIPAKEHUN, COIEPKAIINX CTEIIEHN U KOPHH.

Uppanmonaneubie ypaBHeHHS. OCHOBHBIE METOJbl PEIICHUS HPPALMOHATIBHBIX
YpaBHEHUM.

IlokazarenbHble  ypaBHEHHs. (OCHOBHBIE METOABI PELIEHUS ITOKA3aTEIbHBIX
YpPaBHECHUH.

[IpeoOpazoBanue BeIpaKEHUH, COACPIKANTUX JTOTApU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METOABI PEUICHUS JIOTapU(PMUUESCKUX
YpPaBHEHUM.

OcHoBHBIE TPUTOHOMETPHUUECKHUE bopMyIIBL. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUM. PellieHne TPUroHoOMETpUYECKUX YPABHEHU .

Pemenne cucreM JMHEWHBIX ypaBHEHHWW. Marpuua CHUCTEMBI JIMHEMHBIX
ypaBHeHH. Omnpenenutens MaTpulbl 2X2, €ero reOMETPUYECKUN CMBICI U CBOWMCTBA,
BBIYMCJICHUE €r0 3HAYCHHUs, NPUMEHEHHE OINPEHECIUTENS Uil PElIEHUS CUCTEMBbI
JIMHEMHBIX YpaBHCHUU. PelleHne NMpUKIagHbIX 33/1a4 C MOMOIIBK) CUCTEMBI JTUHEWUHBIX



ypaBHeHuil. lcciienoBaHne NOCTPOCHHOM MOJEIM C NOMOLIBKD  MATpull |
ONPENECTUTEIIEH.

[ToctpoeHne MaTeMaTUYECKMX MOJEJIENM pealbHOM CUTyalud C IIOMOILBIO
YpaBHEHUW W HEpaBEHCTB. lIpuMeHeHHe ypaBHEHHNW W HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3aJ]1a4 U 33/1a4 U3 Pa3IMYHbIX 00JacTel HAYKU U peabHOM KU3HU.

DYyHKIUHU U TPAPUKHU

OyHkuMs, crnocoObl 3amaHus  GyHKIUU. B3anMHO 0oOpaTHbie  (DyHKIHU.
Komnosunus pyukiuit. ['paduk ¢pyHkuuu. DnemeHTapHbIe Mpeodpa3oBaHus rpaukoB
(hyHKITUH.

Obnacte ompeneiaeHuss U MHOXKECTBO 3HaueHuM Qynkuuu. Hymm Qynkumm.
[IpomexxyTkn 3HaKomocTosHCTBA. YéTHpie W Heu€THhie (yHKIMU. [lepuomnueckue
bynkun. [IpomMexxyTKu MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl U MUHUMYMBI (DYHKIIUH.
HauGounbiiee 1 HauMeHbliee 3HayeHus1 QyHKIIMU Ha TPOMEKYTKE.

JluneliHasg, KBajgpaTu4yHass W JPOOHO-TMHEWHAss (QYHKIUU. DJIEeMEHTapHOe
UCCJIEIOBAHKUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHas (QyHKUMS C HaTypajJbHBIM M LIEJbIM TOoKazaTeiaeM. EE cBoiicTBa
rpaduk. CBoiicTBa U rpaduk KOpHsS N-OM CTENEHU Kak (YHKIMH OOpaTHOM CTENEHU C
HaTypaJbHbIM II0OKA3aTEIIEM.

[lokazarenpHass u Jsorapupmuyeckas (yHKIUU, HX CBOHCTBA U TIpaduKH.
Hcnons3oBanue rpadgukoB GyHKIMA 7151 peIEHUs] YpaBHEHUM.

TpuroHomerpuyeckas OKpPYKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (PYHKUIUN
YHUCJIOBOTO apryMEHTAa.

OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaJIbHBIX Ipoleccax U sBIeHUsX. ['paduku
pEAIbHBIX 3aBUCUMOCTEMN.

Hayaja MaTeMaTH4eCcKOro aHajaim3a

ITocimenoBaTenbHOCTH,  CIIOCOOBI  3aJaHMsI  HOCJIedoBaTelIbHOCTEH. Merton
MaTeMaTUYECKOW HMHAYKUMHA. MOHOTOHHBIE M OrpPaHUYEHHBIE I10CIEA0BATEIBHOCTH.
HcTopusi BO3HUKHOBEHHUSI MATEMaTUYECKOTO aHaIN3a KaK aHajan3a 0ECKOHEYHO MaJlbIX.

Apudmernueckass U TeoMeTpuyeckas mporpeccur. beckoHeuHO yObIBaromas
reomerpuyeckas mnporpeccus. Cymma O€CKOHEUHO YOBIBAIOIIEH TI€OMETPUYECKOM
nporpeccuu. JIMHEMHBIM M 3KCHOHEHUHWANbHbIA pocT. YHucino e. dopmyna CIOXKHBIX
IIPOLEHTOB. Mcronap30BaHMe MPOTPECCUM Ul PELICHUS PEeajbHbIX 3a1ad MPUKIALHOTO
Xapaxkrepa.

HenpepoiBable GyHKUIMU U X cBOMCTBA. ToukM pa3pbiBa. ACUMNTOTHI IPapUKOB
¢bynkumii. CpoiicTBa (yHKUUNA HEMPEPHIBHBIX HAa OTpe3ke. MeToa HHTEpBaJOB s
perieHuss HepaBeHCTB. [IpuMeHeHHEe CBOWCTB HEMPEPBIBHBIX (DYHKIUN 71T PEIICHUS
3aaad.

[lepBas u BTOpas mnpou3BoAHbIe (PyHKIUU. OmnpeneneHue, TeoMETPUYECKUud u
(u3MYeCcKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTeNbHOM K TpaduKy (PyHKIUU.

[IpousBoanbie snemeHTapHbIX GyHKUMNA. [Ipon3BogHas CymMMbl, NMPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3ULIUU (YHKIHIA.



MHoxecTBa M JIOTUKA

MHoO»XecTBO, onepanuy HaJ, MHOXKECTBAMHU M UX CBOMCTBa. [narpammbl Diiepa—
Benna. IlpumeHeHne TEOpETHKO-MHOXKECTBEHHOTO anmnapara Juisi ONUCAaHHUS PEeajbHbIX
IIPOLIECCOB U SIBJICHUM, TP PEIICHUH 3314 U3 APYTUX YUYEOHBIX MIPEIMETOB.

Onpenenenue, TeopemMa, CBOWCTBO MaTEMaTHYECKOTO OOBEKTa, CIENCTBUE,
JI0KA3aTENbCTBO, PABHOCUJIBHBIE YPABHECHMUSL.

11 KJTACC

Yuciaa 1 BBIYUCTCHUSA

Harypanbubie u uensie uncina. [[puMeHeHrne Npru3HAKOB JAEIUMOCTH LENbIX YUCEN,
HanOobIMi o0 nenurensd (nanee — HOJl) u HaumeHsliee ol1iee KpaTHoe (anee —
HOK), octaTkoB no Mojyinto, anroputMma EBkiamna ajis pemeHust 3aj1a4 B 1EbIX Yncax.

KommnekcHble uucna. Anrebpandeckass U TPUTOHOMETpUUYEcKass (opMbl 3amucu
KOMIUIEKCHOTO 4Hcia. Apu(MeTHdYecKHe Onepaldd C KOMIUIEKCHBIMH YHUCIIaMU.
N300paxeHne KOMIUIEKCHBIX YHCENl Ha KOOpAMHATHOW miiockoctu. @opmyrna Myaspa.
Kopnau n-oii creneHn n3 KOMIUIEKCHOTO 4ucia. [[puMeHeHne KOMIUIEKCHBIX YHMCEN JJIs
penieHus: GU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHMs U HEPABEHCTBA

Cucrema ¥ COBOKYIIHOCTHh YPABHEHUM U HEPABEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIIEACTBUSA. PABHOCHIIbHBIE HEPABEHCTBA.

Ot60p KOpHEU TPUTOHOMETPUYECKUX YPaBHEHHM c IIOMOILBIO
TPUTOHOMETPUUECKON OKPYKHOCTH. PerieHrne TpuroHoOMETpUIECKUX HEPABEHCTB.

OcHOBHBIE METO/IBI PEIICHUS TTOKA3ATEIbHBIX U JOTapU(MUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUSI UPPAIIMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI pEIIEHUS CHCTEM M COBOKYIIHOCTEH palMOHAJIBHBIX,
MPPALMOHATIBHBIX, TOKA3aTEJbHbBIX U JOTapu(PMUUYECKUX YPABHEHUI.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMH.

[IpuMmeHeHue ypaBHEHHUI, CHUCTEM M HEPABEHCTB K PEUICHUIO MaTEMaTHYECKUX
3a/lay W 3a7a4 U3 Pa3IMYHbIX 00JacTel HAyKH W peajbHOM J>KM3HU, WHTEpIpeTaIus
ITOJIYYEHHBIX PE3YJIbTATOB.

DOyHKUMU ¥ TpaGuKHn

I'padpux kommosummu ¢yHkuuid. ['eomerpuyeckue o00pa3bl ypaBHEHUH U
HEPaBEHCTB Ha KOOPJAWHATHOM IIOCKOCTH.

Tpuronomerpuyeckne QPyHKITUU, IX CBOMCTBA U TPAPUKH.

['padprueckne MeTonabl pelieHusl ypaBHEHU U HepaBeHCTB. ['paduueckue MeToabl
peleHns 3a1ad ¢ mapamMmeTpaMu.

Hcnonp3oBanne rpapukoB  (QYHKIMA Ui UCCIEJOBaHMUS  MPOLIECCOB U
3aBHCHUMOCTEH, KOTOpbIe BO3HHUKAIOT NPU pEHICHUH 3aJady U3 JIPyruxX Y4eOHBIX
MPEIMETOB U PEATIBHOMN KU3HMU.

Hayaja MaTeMaTH4ecKoOro aHajamnsa



[IpumeHeHne MPOU3BOJHOM K UCCIEIOBaHUIO (YHKIMI HAa MOHOTOHHOCTHh U
sKCcTpeMyMbl. HaxokaeHue HauOONbIIero M HAWMEHBLIETO 3HAYEHWH HeMpephbIBHOU
(GyHKLIHMH Ha OTpPE3KE.

[IprmeHeHne MPOU3BOAHON JIs1 HAXOXKIACHUS HAWTYUYIIEro PEIICHUS B TPUKIIAIHBIX
3a/iauax, AJisl ONpeieNieHUs CKOPOCTH U YCKOPEHHS Tpoliecca, 3aJaHHoro GopMysion miu
rpaduxom.

IlepBooOpa3Hasi, = OCHOBHOE  CBOWCTBO  TepBOOOpa3HbiX.  IlepBooOpaszHbie
aneMeHTapHbIX QyHKIui. [IpaBuia HaxoXIeHUs TepBOOOPA3HBIX.

HNuTerpan. I'eomeTpudecKuid CMBICI HHTErpajia. BpelUnciIeHHE ONpeeIEHHOrO
uHTerpana no gopmyne Herorona-Jlen6ouuma.

[IpumeneHne uHTErpana JUisi HAXOXKJICHUS IUIOIMAAeH TIOCKUX Guryp u o0pEMOB
r€OMETPUYECKHUX TEIL.

[Ipumepbr  pemennit  nuddepeHnUanbHpIX  ypaBHeHUH.  Maremarnueckoe
MOJIETTUPOBAHUE PEATbHBIX NPOLIECCOB C MOMOIIBIO T (HEepeHIINATBHBIX YPaBHEHUI.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUYEBHOI'O KYPCA «AJII'EBGPA
1 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIVYBJIEHHBIN YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCcKOro0 BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONH TO3UIMK OOYYAIOIIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHICKOTO 0OIlecTBa, MPEACTABICHHE O MaTeMaTHUYeCKHX
OCHOBaxX (DYHKIIMOHHUPOBAHUS PA3JIUYHBIX CTPYKTYP, SIBICHUN, TPOLEIYpP TPaKIaHCKOTO
oO1iecTBa (BIOOPHI, OMPOCHI U JAPYroe), YMEHHUE B3aUMOJCHCTBOBATH C COLIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHH C UX QYHKIIUSIMH H Ha3HAUCHHUEM;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUICKON TpaKJAHCKOW MJIEHTUYHOCTH, YBaXKEHUS K
MPOILLJIOMY W HACTOSIIIEMY POCCHMCKON MaTeMaTUKHU, IIEHHOCTHOE OTHOIIEHHE K
TOCTHKEHUSAM POCCHUMCKMX MATEMAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOW IIKOJIBI,
WCITOJIB30BAaHUE ATUX JOCTIKCHHUH B IPYTUX HayKaX, TEXHOJOTHAX, Chepax SKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHWE JIyXOBHBIX IIEHHOCTEH POCCHUIMCKOT0 Hapoaa, CHOPMUPOBAHHOCTH
HPaBCTBCHHOT'O CO3HAHHWSA, OTHYECKOTO IIOBEJCHHUS, CBA3aHHOTO C TMPAKTUYECKUM
MPUMEHEHUEM JOCTIIKEHUH HAyKH WM JEATEeIbHOCTHIO YYEHOTO, OCO3HAHHE JUYHOTO
BKJIaJIa B MIOCTPOCHNE YCTOWYUBOTO OYTyIIIETO;

4) 3¢TeTHY€eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKIIOUas OCTETUKY MAaTeMaTHYEeCKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7ay, PEUICHUH, pacCyKIE€HUH, BOCIPUUMYUBOCTH K
MaTeMaTHYECKUM acTIeKTaM Pa3IM9HBIX BUJIOB HCKYCCTBA;

5) puzuyecKkoro BOCIMTAHMS:

c(hOPMHUPOBAHHOCTh YMEHHS TMPUMEHSTh MaTeMaTHUYEeCKHUE 3HAHUS B WHTEpecax
3I0POBOTO M 0Oe30macHOro ofpasza »KW3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY
3I0pOBbIO  (3A0POBOE TMHUTaHHE, COANAHCUPOBAHHBIA PEXHUM 3aHATHH M OT/AbIXA,
perynsapHas pu3ndeckas akTUBHOCTB), (PU3NUECKOE COBEPIIICHCTBOBAHUE MPHU 3aHATHIX
CIIOPTHUBHO-03/I0POBUTEIHHON JIEATEbHOCTBIO;

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAaHWE IIEHHOCTH TPYIOJIOOWS, MHTEPEC K Pa3TUIHBIM
chepam TmpodeccHOHATLHON JIeSITEILHOCTH, CBSI3aHHBIM C MaTeMaTUKOW U €
MPWIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymeld mnpodeccuun u
peann30BbIBaTh COOCTBEHHBIC >KU3HEHHBIC IUIaHBI, TOTOBHOCTH M CIOCOOHOCTH K
MaTeMaTUYeCKOMy OOpa30BaHMIO M CaMOOOPa30BaHUIO HAa MPOTSKEHUU BCEU KU3HH,
TOTOBHOCTh K aKTMBHOMY YYaCTHIO B PEIICHUHU MPAKTHYCCKUX 3a/Jad MaTEMaTHYCCKOH
HaIPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS :

c(hOPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYPhI, TOHUMAHUE BIUSHUSA COIUATBHO-
HYKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE MPUPOIHON U COMATILHOM Cpebl, OCO3HAHUE
III00AJBHOTO XapakTepa JKOJIOTMYECKHX MpoOJieM, OpHEHTalMs Ha TNPUMCHCHHE



MaTeMaTUYECKUX 3HAHWM MU pelIeHHusl 3aJad B O0JacTH OKpY)Kalolleld Cpesbl,
MJIAHUPOBAHUE TIOCTYIIKOB M OLIEHKU MX BO3MOXKHBIX IOCJIEACTBUU MJI OKpPYKaroIIei
cpenbl,

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKH, MOHUMaHUE MaTEeMaTHYECKONW HayKH Kak
chepbl 4eTOBEYECKON JIESITEIBHOCTH, ATANOB €€ Pa3BUTHS U 3HAYMMOCTH JUUIS Pa3BUTHS
IUBWIN3ALNY, OBJIQJICHUE SI3BIKOM MATEMaTUKM U MaTeMaTUYECKOW KYyJIbTYpOH Kak
CPEACTBOM  TMO3HAaHUA  MHUPA, TOTOBHOCTb  OCYHIECTBIATH  HPOCKTHYIO U
HCCIIEIOBATENbCKYIO JEATEIbHOCTh MHAUBUIYAIbHO U B TPYIIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBblie 1ornyeckue AecTBUA:

BBIBJISITh M XAapaKTEPU30BaTh CYIIECTBEHHBIC TMPU3HAKA MaTEMaTUUYECKUX
OOBEKTOB, TMOHSATUM, OTHOIICHUN MEXIY MOHITUSAMU, (POPMYIUPOBATH OMpEACIICHUs
MOHSITUHM, YCTAaHABIIUBATh CYIICCTBEHHBIM NpPHU3HAK KJIacCHU(UKAIMK, OCHOBAHUS IS
000011IeHNs U CPAaBHEHHUSI, KPUTEPUU TTPOBOJUMOTO aHAJIH3A,;

BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPa30BBIBATh CYKACHUS: YTBEPAUTEIbHBIC
U OTpUIIATEIbHbIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TNPOTHUBOPEYUS B
(dakTax, JaHHBIX, HAOIIOICHUSIX U YTBEPKICHUSIX, TIPEeAiaraTh KpUTEPUU JIJIsl BBISIBIICHUS
3aKOHOMEPHOCTEU U IPOTUBOPEUNN;

JenaTh BBIBOABI C  MCHOJIB30BAHMEM 3aKOHOB JIOTMKU, JACAYKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

IPOBOJNTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEMAaTUUECKUX YTBEPKICHUM
(npsiMble W OT TMPOTUBHOTO), BBICTPAMBATh APTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BHIBOJIBI;

BBIOMpATh CIOCOO pelieHus yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BApUAHTOB
pelieHusi, BeIOUpaTh Hanbojee MOAXOMSIIHNN ¢ YYETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHEB).

ba3zoBble uccieaoBarebCKue I1eHCTBUA:

WCIOJB30BaTh  BOMPOCHI KAk  MCCJIEAOBATEIbLCKUH HMHCTPYMEHT IIO3HAHWS,
dhopMyIHpoBaTh BOIMPOCHI, (UKCUPYIOIIUE MPOTUBOpEUHE, MpoOjieMy, yCTaHABIUBATh
HMCKOMOE U JJaHHOE€, POpMHUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIMIO0, MHEHUE;

MPOBOAUTH CAMOCTOSITENIbHO CIUJIAHUPOBAHHBIA HKCHEPUMEHT, HCCIEAOBAHUE IO
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro oOBEeKTa, SIBJICHUS, IMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SIBJICHUSMHU, MPOIIECCAMU;

CaMOCTOSITeNIbHO  (hOPMYJIMPOBATh OOOOIIEHUST W BBIBOJLI IO pe3yjbTaTaMm
MPOBEAEHHOTO HAOJIO/ICHUSI, WCCIICIOBAHUSA, OIEHWBATH JTOCTOBEPHOCTH MOTYYEHHBIX
PE3yNbTATOB, BHIBOJIOB M 0000IIEHNI;

MPOTHO3UPOBaTh BO3MOXKHOE pa3BUTHE IMpOIecca, a TakKe BbIJIBUIAThH
MPEOJIOKEHUSI O €T0 Pa3BUTHH B HOBBIX YCIIOBHUSX.



PadoTa ¢ nngopmanueii:

BBISBIISATH JEPUINUTH HHPOPMALIUH, JaHHBIX, HEOOXOIUMBIX Ui OTBETa Ha BOMPOC
U JUTS peLLeHHs 3a1a4u;

BbIOMpaTh WH(GOPMALMI0O M3 HMCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIU3HPOBATh,
CHUCTEeMAaTHU3UPOBaTh W HHTEPHPETUPOBATH HHPOPMAIMIO PA3TUYHBIX BUIOB U (PopM
HpeACTaBIICHUS;

CTPYKTYpUpOBaTh HH(GOpPMAIMIO, NPEACTaBIATh €€ B paszIuuHbBIX (opMmax,
WUTIOCTPUPOBATH TpapuIecKH;

OLICHMBATh HAJA&KHOCTh MHGOPMAIMU IO CAMOCTOATEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

KoMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe YueOHbIe NeiiCTBHSA

Oo0wmenue:

BOCIIPUHUMATh U (HOPMYJIHPOBATh CYKJEHUS B COOTBETCTBHM C YCJIOBHUSIMH U
HeIsIMU OOIIEHMS], SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pPEHHS B YCTHBIX U
IIMCbMEHHBIX TEKCTaX, /1aBaTh IOSCHEHUS IO XOIy PEIICHMs 3aJa4d, KOMMEHTUPOBATH
ITOJyYEHHBIA PE3yJIbTaT;

B XoAe OOCYXJEHHs 3a/aBaThb BOIPOCHI MO CYIIECTBY OOCYKIa€MON TEMBlI,
npo0JieMbl, pelaeMol 3aJauu, BBICKA3bIBaTh WJEH, HAICJIEHHbIE HAa IMOMCK pPEIIEHUS,
CONOCTABIIATh CBOM CYXKJICHHMS C CYXICHUSMH JPYTMX YYacTHUKOB JHaJIora,
oOHapyXuBaTh pazM4yUe U CXOACTBO MO3ULHUNA, B KOPPEKTHON (popMme GpopMynnpoBaTh
pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIIEHUS 3aJaud, OHKCIEPUMEHTa, HCCIEI0BAHMUS,
IPOEKTa, CaMOCTOSATENbHO BBIOMpPaTh (QopMaT BBICTYIUIGHHS C Y4Y€TOM 3aj]ad
Npe3eHTAlUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe YHHBepcaJbHbIe yUeOHbIe AelicTBUSA

Camoopranusamnus:

COCTaBIIAITh IUIAH, aJTOPUTM pEIICHUs 3a/Jayd, BbIOMpaTh CIOCO0 pElIeHus ¢
y4€TOM HUMEIOUINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ yu€TOM HOBOW MH(OPMAIINH.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH MHTEJIEKT:

BJa/IeTh HABBIKAMU IIO3HABATENILHOM pediieKCMM KaK OCO3HAaHUS COBEPIIAEMBIX
JICUCTBUA ¥ MBICIUTENBHBIX TPOIECCOB, HMX pPe3ydbTaToOB, BIAAETh CrHocobaMu
CaMOIIPOBEPKH, CAMOKOHTPOJISl TIpollecca M pe3yibTaTa peIIeHHs MaTeMaTHYeCKOu
3a/1a4m;

NpeIBUIETh TPYAHOCTH, KOTOpPble MOTYT BO3HUKHYTh NpU PEIICHUU 3aJauH,
BHOCUTb KOPPEKTUBHI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HaAWJICHHBIX OIMNOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBUE pe3yiabTaTa ILETH M YCJIOBUAM, OOBSCHATH TPUUUHBI
JOCTUKEHHSI WIIM HEJOCTUKEHUSI pe3yIbTaTOB JEATEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEIbHOCTD:



MOHUMATh U MCTIOJIH30BATh MPEUMYITIECTBA KOMAHIHOW U WHIUBHUIYaTLHON pabOTHI
Opy pelIeHUd YYEOHBIX 3a/ay, MPUHUMATh 1eJb COBMECTHOM JI€ATEIbHOCTH,
IUIAHUPOBATh OpPTaHU3AlMI0 COBMECTHOM paboOThl, pacmpenensitb BUIBI padoT,
JIOTOBApUBATLCA, OOCY)KIAaTh TPOIECC W pe3yabTaT paboTel, 0000IIaTh MHEHHS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXaeHHS, OOMEH MHEHHH,
«MO3TOBBIE HITYPMbD U UHBIE), BHIIOIHITH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOU
JEUCTBUA C APYTHUMH Yi€HAMU KOMaH/IbI, OIEHUBATh KAY€CTBO CBOETO BKJIAaJa B OOIIHIA
MPOIYKT MO KPUTEPUIM, CPOPMYITUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBU.

IHPEAMETHBIE PE3YJIBTATDBI

K xoniy o6ydenus B 10 kiiacce 00y4aromuiics MOTYYUT CIEAYIOIIUE TPEAMETHBIE
pe3ysbTaThl O OTAEIBHBIM TeMaM pabodell mporpaMMmel yueOHOTo Kypca «Auredpa u
HayaJla MaTeMaTHYECKOr0 aHAJIA3a:

Yuciia ¥ BBIYMCJICHUSA:

CBOOOJHO  ONEPUPOBATH MMOHATUSAMH: PALUMOHAIBHOE YHUCIO, OECKOHEUHas
nepuoAnyYecKast Jpoob, MPOLEHTHI, UPPALMOHATIBLHOE YHCIIO0, MHOKECTBA PALlMOHAIBHBIX
Y JCUCTBUTENBHBIX YHCEII, MOIYJIb IEHCTBUTEIIBHOIO YUCIIA,;

MPUMEHATh APOOU M MPOLEHTHI JUIsl PELICHUs MPUKIAJAHBIX 3a7a4 U3 pa3IMYHBIX
OTpAaCJIe 3HAHUW U PEATbHOU KU3HU;

MPUMEHATh TNPUONMKEHHBIE BBIYMCICHUS, MpPaBHIIa OKPYIJEHUS, NPUKUIKY U
OLICHKY pe3yJbTaTa BbIYHMCIICHUN;

CBOOO/IHO ONEPUPOBATh MOHATUEM: CTENEHb C LIEJBIM [MOKA3aTEIEeM, UCIIOJIb30BATh
MOAXOASILYI0 POpMY 3alUCH JTEHCTBUTEIBHBIX YUCEN IJIs PEIICHMS IPAKTUYECKUX 3aa
Y NIPEJCTABIICHUS TAHHBIX;

CBOOOZHO OMNEepUpoBaTh MOHATHEM: apU(PMETUYECKUN KOpEHb HaTypajJbHOU
CTEIICHY;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTEIIEHD C PALlMOHAJIbHBIM ITOKa3aTelNeM;

CBOOOJIHO OINEPUPOBATH MOHATUSIMMU: JIOTApU(PM UKcIa, IECITUUHBIE U HATYpaJlbHbIE
norapuMsl;

CBOOOZIHO ONEpUpOBaTh MOHATUSIMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC
YHUCJIOBOTO apIyMEHTAa;

ONEPUPOBATh TOHATHUSAMH: APKCUHYC, ApPKKOCMHYC M AapKTaHI'€HC YHCIIOBOIO
apryMeHTa.

YpaBHeHUs U HEPAaBEHCTBA:

CBOOOZIHO OMNEpUpOBaTh MOHATHSAMHU: TOXIECTBO, YypaBHEHHE, HEPaBEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMSI-CIIEJICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHSTH Pa3IUYHbIE METObI PEUICHUS PAIIMOHATIBHBIX U IPOOHO-pAllMOHAIBHBIX
YpaBHEHUH, IPUMEHATH METOJ HHTEPBAJIOB U PEILICHUSI HEPABEHCTB;

CBOOOZIHO ONEpUPOBATh TOHATHUSMU: MHOTOWIEH OT OJHOW TepeMEeHHOH,
MHOTOYJIEH C LEJIbIMU KO3(p(UIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSTh JIE€JICHHE
MHOTI'O4JIEHa Ha MHOTOYIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nms pemenus
3azay;



CBOOOJHO ONEpUPOBATh MOHATUSMU: CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIIA,
ONpeNeUTeNIb MaTPULIbl 2 X 2 U ero reOMETPUUYECKHUIM CMBICI, UCIIOIb30BaTh CBOWCTBA
omnpenenuTens 2 X 2 juisi BBIYMCICHUS €ro 3HA4Y€HHs, TPUMEHSITh ONpPENeTUuTeNH s
pEIIeHUsI CHCTEMbl JMHEHHBIX YypaBHEHUI, MOJEIMPOBATH pEabHbIE CHUTYyallud C
MOMOIIBI0 CHCTEMBI JIMHEHHBIX YpaBHEHHM, HCCIENOBaTh IMOCTPOCHHBIE MOJEIU C
MOMOIIBIO MaTPUIL U OTPEICTUTENICH, MHTEPIPETUPOBATH MOJIYYCHHBIN PE3yJIbTAT;

UCIOJIb30BaTh CBOMCTBA ACHCTBUMN C KOPHIMU JJis IPeoOpa30BaHUsI BhIPAKEHUMH;

BBITIOJHATh TMPEOOPa30BaHUsI YHCIOBBIX BBIPAKEHUN, COACpPKAIIUX CTEMEHU C
paloHaIbHBIM TIOKa3aTeNIeM;

MCIIOJIb30BaTh CBOWCTBA JIOTapU(PMOB [UIsI MPeoOpa3oBaHUs JIOTapUPMUIECKUX
BBIPAKEHUM;

CBOOOJTHO  ONEpUpOBaTh TMOHSATUSMU: HpPpAIMOHAIIbHBIE, IOKa3aTelIbHbIE U
jgorapuMuUecKue ypaBHEHHUsS, HAXOAWTh WX PEUICHUS C TMOMOIIBIO PAaBHOCHIIBHBIX
MEPEXO0/I0B HJIN OCYIIECTBIISISI IPOBEPKY KOPHEN;

OPUMEHATh OCHOBHBIE TPUTOHOMETpPUUYECKHE (QOpMYJbl sl NpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOJHO OINEPUPOBATH MOHATHUEM: TPUTOHOMETPUUYECKOE YpaBHEHHE, MPUMEHATH
HEOoOXoauMBbIe (POPMYJIBI JJISl PEIICHHS OCHOBHBIX THIIOB TPUTOHOMETPUYECKHUX
YpaBHECHUM;

MOJIEJIUPOBATh PEaAJIbHbIE CUTYyallMd Ha SI3bIKE alreOphl, COCTABJISATh BBIPAKCHHUS,
ypaBHEHUs, HEPABEHCTBA 110 YCJIOBUIO 3aJauyM, MCCIEIOBATH MOCTPOECHHBIE MOJEIH C
MCIIOJIb30BaHUEM armapara aareOphl.

DOyHKUMU U rpaduKu:

CBOOOJHO OIEPUPOBATH MOHATUAMH: (QYHKUHUSA, CHOCOObI 3agaHusi (YyHKIIHH,
B3aUMHO OOpaTHble (YHKIMH, KOMMIO3UIMS (YHKIUMA, Tpa@uK (YHKIIMH, BBITOJHSTH
aJIeMEeHTapHbIe TPeoOpa3zoBaHus rpa@uKoB HYyHKIIHIA;

CcBOOOIHO OTIEPUPOBATH OHATUSAMU: 00JIACTH OMPEEICHHSI U MHOKECTBO 3HAUCHUI
GbyHKIMA, HYJIH (PYHKITUH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO  OMEpUPOBATh  TOHATHUSMHU: YETHBIE W HEYETHBIE  (DYHKIIHH,
nepuonyeckne (PyHKIMHM, MPOMEXYTKH MOHOTOHHOCTH (YHKIIMH, MAKCUMYMBI H
MUHUMYMBbI QYHKIIUY, HAUOOJIbIIIee M HAaNMEHbBIIIee 3HaUeHUE (DYHKITUN HA TTPOMEKYTKE;

CcBOOOHO OTEpUPOBATH MOHATHIMH: CTETICHHAsA (PYHKINS C HATYPaJIbHBIM U LIEJIBIM
nokasaresneM, rpaduk CTemeHHON (YHKIMM C HATypadbHBIM U IEJIBIM TOKA3aTeIeM,
rpa@uKk KOpHA N-0Ml cTenmeHW Kak (PYHKIUHA OOpaTHOW CTENEeHM C HaTypajJbHBIM
MOKa3aTeseM;

OTIepUPOBATH MOHITUAMM: JIMHEHHAS, KBapaTUIHAs U IPOOHO-TMHEHHAS (QYHKITUH,
BBITIOJTHSATH DJIEMEHTAPHOE UCCIIEIOBAaHUE U MTOCTPOCHHUE WX TPAPHUKOB;

CBOOOMHO ONEepUpOBaTh TMOHATUSMHU: TIOKazaTelabHas U Jorapudmmueckas
GbyHKIMH, UX CBOMCTBA U rpadUKH, UCTIOIH30BaTh UX TpadUKH JIsl PEIICHUS YPaBHEHU;

CBOOOZIHO  ONEpUpOBaTh  MNOHATUAMU:  TPUTOHOMETPUYECKAs  OKPYXKHOCTbD,
oTpeieNieHue TPUTOHOMETPUYECKUX (YHKIUI YUCIOBOTO apTyMEHTa;



MCIOJNIb30BaTh Tpa@uKu (PYHKIMNA A7 UCCIENOBAHUS MPOLIECCOB U 3aBUCUMOCTEN
OpU PElIeHUH 33]ad W3 JPYruX y4yeOHBIX MPEIMETOB U PEabHOM >KWU3HM, BBIPAXKAThH
(dbopMysamMu 3aBUCUMOCTH MEK/y BEIIMYMHAMU;

Hauana MaTeMaTH4ecKOro aHaJIM3a:

CBOOOZIHO OMEpUpOBaTh MOHATHAMH: apudmeTrndyeckas U TeoMeTpUUYecKas
nporpeccusi, OECKOHEYHO YOBIBaIolasi TreoMeTpuyYecKasi MpOTrpeccusi, JUHEWHBIN u
AKCIIOHEHIIUATBHBIN pOCT, (HOpMyJia CIOXKHBIX MPOLEHTOB, UMETh MPEJCTABICHUE O
KOHCTAaHTE;

HCIIOJIB30BAaTh MIPOrPECCHH JIJISl PEILICHUS PEAbHBIX 3a]a4 PUKIIATHOTO XapaKTepa;

CBOOOJHO OMNEPHPOBATh MOHATHAMH: IOCIEIOBATEIbHOCTh, CIOCOOBI 3aJaHus
MOCJIeIOBATEIbHOCTEW, MOHOTOHHBIE M OTPAaHUYEHHbIE MTOCIIEIOBATEILHOCTH, IOHUMATh
OCHOBBI 3apO’KJIEHHUS MAaTEMAaTHUYECKOT0 aHaJIM3a KaK aHalin3a 0ECKOHEYHO MaJIbIX;

cBOOOZHO OMEpUPOBATh MOHATUSMU: HEMPEPbIBHbIE (YHKIMH, TOYKH pa3pbiBa
rpaduka QyHKINH, aCUMIITOTHI rpaduka PyHKIUY;

CcBOOOZIHO omepupoBaThb NOHATHEM: (YHKIUS, HENpephlBHasT Ha OTpPE3KE,
MIPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a]1a4;

CBOOOJTHO OIEpUPOBATh MOHATHSIMU: IEpBasi U BTOpas MPOU3BOJAHBIC (DYHKIINH,
KacarelibHas K TpaduKy QpyHKIUY;

BBIYHUCIIATh MPOU3BOJHBIE CYMMBbI, IIPOU3BEACHUS, YACTHOTO U KOMITO3ULIUU JBYX
(GyHKIMIA, 3HATh MPOU3BOIHBIC dJIEMEHTAPHBIX (QYHKIIUIA;

UCIOJIb30BaTh F'€OMETPUUECKUI U (PU3UUECKUN CMBICI MPOU3BOIHOM ISl peIIeHUs
3azay.

MHoKecTBa M JIOTHKA:

CBOOOJIHO OIEPUPOBATH MOHATUAMH: MHOKECTBO, ONEPALIMU HAJ MHOKECTBAMH;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM ammapar [Jjsi OMNHCAaHUSA PeaIbHbIX
MIPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a/1a4 U3 IPYTUX yU4€OHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: ONpEIEICHUE, TEOpeMa, YypaBHEHHE-
CJIEICTBHE, CBOMCTBO MAaTeMaTHYE€CKOro OOBEKTa, J10Ka3aTelIbCTBO, PABHOCUIIbHBIC
YpaBHEHUS U HEPABEHCTBA.

K xoniy o6yuenus B 11 kiiacce 00y4aromuiics MOTYYUT CIEAYIOIIME TPEAMETHbIE
pe3yNbTaThl IO OTACIBHBIM TeMaM padodeil mporpamMMbl y4eOHOTo Kypca «Auredpa u
Hayaja MaTeMaTHYeCKOrO aHAJIN3a:

Yucia v BBIYMCICHUSA:

CBOOOZIHO ONEpUPOBATH MOHATUSAMHU: HATYpaJbHOE M LEJI0€ YHUCIIO, MHOKECTBa
HaTypaJbHBIX U LEIbIX YUCEN, UCIO0JIb30BaTh MPU3HAKHU IEIUMOCTH Lenbix unuces, HO/|
1 HOK natypanbHbIX uncen A1 penieHus 3a1a4, IpUMEeHATh anroput™ EBkina;

CBOOOJHO OMEPUPOBATH MOHSATUEM OCTaTKa IO MOJYJIIO, 3alIUCHIBATh HATypalbHbIC
YKCJa B PA3JIMYHBIX MO3ULUOHHBIX CUCTEMAX CUHUCIICHUS;

CBOOOZHO OINEpUPOBAaTh MOHATHUAMU: KOMILJIEKCHOE YHCIO U  MHOXECTBO
KOMILJIEKCHBIX UYHCEJ, TMPEJCTaBIsATh KOMIUIEKCHBIE 4YHCIa B alnreOpanyeckod u
TPUTOHOMETPHUYECKOW (hOpMe, BBINOJIHATH apU(PMETUUYECKHUE OINepalud C HUMH U
M300pakaTh HA KOOPJAMHATHOM MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHITUSIMH: HPpPALMOHANbHBIE, T[OKa3aTelbHbIE U
norapu(MHUUECKre HEPABEHCTBA, HAXOAUTh MX PEHIEHUS C MOMOIIbI0 PAaBHOCUIBHBIX
NEepPEeXo0B;

OCYULIECTBJIATh OTOOP KOPHEN MTPU PELIEHUU TPUTOHOMETPUYECKOTO YPABHEHMUS;

CBOOOIHO OTMEpHUPOBATh MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IPUMEHSThH
HeoOXoauMble (OPMYJIBI I PEUICHUST OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX
HEPABEHCTB;

CBOOOZHO OIEpPUpPOBaTh TOHSATUSMHU: CHCTEMa U COBOKYIHOCTh YpaBHEHHUH U
HEPaBEHCTB, PAaBHOCWJIbHBIE CHCTEMBl M CHUCTEMBI-CIIEJICTBUS, HAXOJHUTh pELICHUS
CUCTEMBl M COBOKYITHOCTEH palMOHAJIbHBIX, HPPALMOHAIBHBIX, MOKA3aTEIbHBIX U
norapu(pMHUYECKUX YpaBHEHUN U HEPABEHCTB;

pemaTh paloHalIbHbIE, UPpPAlMOHATIbHBIEC, MOKa3aTelbHbIe, Jorapu@MuUYecKue u
TPUTOHOMETPUYECKUE YPABHEHHS U HEPABEHCTBA, COACPKALIUE MOJIYJIA U NTApaMETPBIL;

MPUMEHATH rpaduuecKue METOIbI JIJIsl PEIICHUs] YPaBHEHUM U HEPABEHCTB, a TAKXKe
3a/1a4 ¢ MapaMeTpamu;

MOJIETIUPOBATh PEAIbHbIE CUTYallMU Ha SI3bIKE alreOpbl, COCTABISTH BBIPAKEHUS,
YpaBHEHMSI, HEPABEHCTBA U UX CUCTEMBI MO YCIOBHUIO 33/1a4d, UCCIIEI0BATh TOCTPOCHHbIE
MOJEJIA C UCIOJIb30BAaHUEM amnapara ajireOpbl, HWHTEPHPETUPOBATH IOTYYEHHBIH
pe3ynbTar.

DOyHKUUM U Tpaduku:

CTpouTh TrpaduKy KOMIO3UIMK (QYHKIUA C TIOMOIIBI0  3JIEMEHTApHOTO
MCCJIEIOBAHMS 1 CBOMCTB KOMIIO3UIMU JABYX ()YHKIIMIA;

CTPOUTh T€OMETPUYECKHE 00pa3bl YpaBHEHH W HEPABEHCTB HA KOOPAMHATHOM
IJIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: TPAQUKH TPUTOHOMETPUIECKUX (PYHKITUH;

IPUMEHSTh QYHKIMH JIJIST MOJICTTUPOBAHUS M UCCIICIOBAHUS PEAIbHBIX MPOIECCOB.

Havana mareMaTH4eckoro aHajiusa:

MCIIOJIb30BaTh MPOU3BOAHYIO JJI HCCIENOBaHUA (PYHKIMHM HAa MOHOTOHHOCTh U
AKCTPEMYMBI;

HaXOJUTh HaWOOJbIIEE W HAUMEHbIIEe 3HAYCHHUS (PYHKIIMU HENPEpPHIBHOM Ha
OTpE3KE;

MCIIOJIb30BaTh MPOM3BOAHYIO JUISI HAXOXACHUS HAWIy4ylIero penieHus B
MPUKIAAHBIX, B TOM YHCJIE COLUAIbHO-DKOHOMHMYECKHMX, 3ajadax, JJIs ONpeeTeHUs
CKOPOCTHU U YCKOPEHHUS TPoIIecca, 3aJaHHOTO GOopMYIION Uil rpaduKoM;

CBOOOJTHO OMNEPHPOBATH TOHATHSMHU: TIEPBOOOpA3HAs, ONPEACIEHHBI WHTETpa,
HAaXOJIUTh NMEPBOOOPA3HbBIE ANEMEHTAPHBIX PYHKIMN U BBIYUCIATH MHTErpaj 0 popMyiie
Hrrorona-JleiiOnunna;

HAXOJUTh TJIOMWAAM IIIOCKUX (GUTYP U OOBEMBI TEJ C TOMOUIBIO UHTETPAJIa;

MMETh TMPEACTAaBICHHE O MaTEeMaTUYEeCKOM MOJECIUPOBAaHUM HA MPUMEPE
coctaBieHus nuddepeHImanbHbIX YPAaBHEHHIH;

pemiaTh TNpUKIAAHBIE 3aJayd, B TOM YHCIE COLMAIBbHO-2KOHOMHYECKOTO U
(u3MUecKOro xapakrepa, Cpe/ICTBAMH MaTEMaTHUYECKOTO aHAJIK3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Ne HaunmeHnoBaHMe pa3je/ioB U TeM KoimuectBo DJIeKTpoHHbIe (LM (ppoBbIE)
n/n MPOrpamMmbl 4acoB o0pa3oBaTe/ibHbIE PeCypchbl
MHO0X€eCTBO I€HCTBUTEILHEIX YHCE. bu6nmoreka [IOK
1 Mmuorounensl. PannonanbHble ypaBHEHUS U 24
HepaBeHCTBA. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 bubmmoreka [IOK
L[eJIbIM TIOKa3aTesieM
3 Apudmernueckuii KOpeHb N-0if CTENECHH. 15 bubmmoreka [IOK
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenbHbie 10 bubmuorexa [JOK
ypaBHEHUs
5 Jlorapudmuueckas QyHKITUS. 18 bubnuorexa [HOK
Jlorapudmuueckue ypaBHEHUs
6 TpuronomeTpudeckue BoIpaXEHUs U 29 bubnmnorexka HOK
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH M IPOTPECCUH 10 bubnnoreka [HOK
8 HenpepwiBabie ¢pyakimu. [Ipon3Boanas 20 bubnuorexa [HOK
9 HOBTOPGHI/IG, 0000111eHIE U cUCTeMaTH3aIUs 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 136

[TPOI'PAMME




11 KITACC

Ne HanmeHoBaHMe pa3ie/ioB U TeM KonunuectBo DJIeKTpOHHbIe (LM (ppoBbIE)

n/n MPOrpamMmbl 4acoB o0pa3oBaTesibHbIE PeCypchbl

1 [ToBTOpEeHME U cUCTEeMaTHU3AIMS 3HAHUMA 4

5 I/ICCJIGI[OBaHEIe (GYHKIUH ¢ TTOMOIIBIO 99 bubmmoreka [JOK
IIPOU3BOIHOM

3 ITepBooOpasHast 1 HHTETpaI 12 bubmuorexka [JOK

4 ['paduky TpUrOHOMETPUYECKUX (HYHKIIUH. 14 bubmuorexa [IOK
TpuronomeTrpuyeckrue HepaBeHCTBA

5 WppanuoHanpHble, IOKa3aTENIbHbIE U 24 bubmumorexa [IOK
JorapupMUIECKie HEPABEHCTBA
KommiekcHbie uncia 10 bu6mmoreka [JOK
HatypanbHble u nenbie yrncia 10 bubmumorexa [IOK
CucreMbl pallMOHANIBHBIX, UPPALMOHATBHBIX bubmuorexka [JOK

8 MOKa3aTeIbHBIX U JIOTApU(PMUIECKUX 12
ypaBHEHUI

9 3ajauu ¢ mapameTpamu 16 bubnnoreka [JOK

10 HOBTOPGHI/IG, 00001IeHNe U CHCTEMaTH3alus 12
3HaHUH

OBLIEE KOJIMYECTBO YACOB I1O0 136

[MPOTPAMME




