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1. HEJIM 1 3AZTAYHU OCBOEHMUSA TUCIUAIIVIMHBI

Heab AMCHUNIMHBIS

DopMHUPOBAHUE Y CTYJICHTOB CUCTEMbI 3HAHUN YUCIICHHBIX METOJ/IOB PEIICHUS 3a/1a4

anreOpbl, MATEMATHYECKOTO aHAM3a U TU((EepeHIIMATLHBIX YPABHEHHH, a TAKXKE a TAKKE

OCBOCHHE METOJIOB IMOCTPOCHHUS, KJIACCU(UKAIINY U aHATTN3a MATEMATHUECKUX MOJIEIICH.

3apaum IUCHUIIHHBI:

- BJIaJICHUE YUCJICHHBIMU METOJIaMHU MTOCTPOEHUS, PEIICHUS ¥ UCCIICIOBAHUS Pa3TUUHBIX

3azay,

- BlIaJieHHe crocobamu pa3paboTKU U BIOOpA ONITUMAIBHOTO AITOPUTMA PEIICHUS

KOHKPETHBIX 3a/1a4, MeTo1laMi 00pabOTKU U aHaJu3a MOJy4YEeHHBIX Pe3y/IbTaToB,

MOJIX0JJaMH K KOPPEKTUPOBKE crioco0a perieHus npu HAIMYUK 0cCOOEHHOCTEH 3a1auu,

- BJIaJICHHE METOaMH aHaJIN3a BOIIPOCA YCTOWYMBOCTU U CXOJIMMOCTH PEIICHUS, METOAaMHU

OIICHKH TPaHUI] MPUMEHUMOCTHU ITOCTPOCHHON MaTEMaTUYECKON MOJIEIIH.

2. MECTO JUCHMUIIJIMHBI B CTPYKTYPE OBPA3BOBATEJIBHON

INPOT'PAMMBI

Hucuunnuna «HucneHHble METOAbl U MaTEMATUYECKOE MOJECIMPOBAHNUE» OTHOCUTCS K

00s3aTeNbHOM YaCTH JUCIUIUIMH y4eOHOT0 TUIaHa. ITOT Kype TECHO CBA3aH C OCHOBHBIMU

MaTeMaTHYeCKUMHU U UHPOPMAITMOHHBIMU TUCIUIUIMHAMU, U3YYEHHBIMU PaHEee:

aHAIMTUYECKasi TeOMETPUs U JIMHEHHas anrebpa, MaTeMaTHYeCKUI aHau3,

muddepeHIaTbHBIC 1 MHTETPAIIbHBIC YPABHECHUS, BAPHAIIMOHHOE NCYHCIICHUE,

porpaMMupoBaHue. 3HaHUsI, MPUOOPETEHHBIE B PE3yJIbTaTe OCBOCHUS

JTUCIUTITUHBI «YUCTIEHHBIE METOJIBI M1 MATEMaTHYECKOE MOJICTTUPOBAHUEY, OyIyT

BOCTPEOOBAHBI PU HAIMCAHUU BBITYCKHON KBaJM(UKAIMOHHOW paboThl OakaaBpa (B

YacTH MPUMEHEHUS METOI0JIOTUH MAaTEMAaTUYECKOTO MOJICIIMPOBAHHUS, & TAKXKe CIIOCOOOB
MaTeMaTH4eCKOi 00pabOTKHU U aHaIHM3a YKCIIEPUMEHTANBHBIX JaHHBIX ). Jlucuuminaa

ocBamBaeTcs Ha 3 Kypcee (5 cemectp).(kon qucipminabl 51.0.10.02)

Kon U
HaunmenoBanue |O000IEHHBIE TPY/0BbI€
npodeccuoHa bl (PYHKIMH TpynoBbie GpyHKIHHT
oro Kon HaumenoBanue Ypose HaumenoBanue Kon |Yposenn
CTaHJapTa Hb (moxypos
KBAJIH €Hb)
(puxan KkBaJInGu
10 KAIHH
01.001 ITemaror A 6 OO0wenenarornyeckast IA/O1.
neiaroruyeckast ¢bynkuus. O0yueHue . 5
NesITeTbHOCTD B
TTOIITKOJIBHOM,
HAYaJIbHOM  OOIIEM, BocnurarenbHas A/02.
OCHOBHOM  0OIIeM, EeSITeTbHOCTD 6
cpenHeM o01eM
00pa3oBaHMH)
(BocruTaTe, PasBuBaroias nesteabHocTh. A/03.
YUUTEND) 6




ITenarornueckas
JESTENIbHOCTh  TIO|
MPOSKTUPOBAHUIO H
peanuzanuu
OCHOBHBIX
001eobpazoBaTelb
HBIX TIPOTPaMM

ITegarornyeckast B/03.
IESATCIIBHOCTD 110 peaTH3aliu
MporpaMM  OCHOBHOTO  H
CpEIHETO o01ero

oOpa3zoBaHUs

3.00menpogdeccuonaibibie kommnereHnun (OIIK) um wMHAMKATOPBI MX JOCTHIKEHHS JIsi

nmporpamMm dakajiaBpuara:

Kareropusi(rpynna) Koax u naumenosanune Kona " HAaUMEHOBaHHe HHANKATOPA
Oo6menpodgeccuona- oomenpodeccuoHa]b  JOCTHXKEHUS o0menpodgeccuoHANbHOM
JIbHBIX HOW KOMIIeTEeHINH KOMIIeTeHI[UN
KOMIIeTeHLM i
OI1K-3 OIIK-3. Cnoco6en OINK-3.1
(uHopmanroHHas |TTOHUMATh NPUHIUIBI 3HAET OCHOBHOE cojJepkaHue coBpeMeHHbIx UT,
KyJIbTypa) paboThI COBPEMEHHBIX|HCTIOJIb3yEMbIX npu perieHnn 3a1a4
MH(POPMAIMOHHBIX poheCCHOHATTLHON IeATEIIEHOCTH.
TEXHOJIOTHI u OIIK-3.2Y¥meer BbIOMpaTh coBpeMeHHble WT?
ucCronb30Bath ux sl Mcnonbszyemblie TUTST petieHus 3a7a4
peuieHus 3a/1a4 mpo(hecCHOHANEHOM NeSTENbHOCTH.
npodeccnoHanbHOM OIIK-3.3.
NEeSATEIbHOCTH. Brageer HaBpIKaMU HMCMIOJIB30BaHUSI COBPEMEHHBIX

UT s pemenus 3amad  npodecCHOHATbHON

JACATCIIBHOCTH.

Hpo@eccnonanbﬂme KOMIICTCHIMHU BBINTYCKHUKOB U HHAUKATOPLI UX JOCTUHKCHUS

AJISl IPOrpamMM 0aKajiaBpuara:

Kareropusi(rpynn B pesyJjbTare
a) Koax m naumenoBanue Koa )| HAUMEHOBAHHUE |(0CBOCHUS
Ob6menpodeccuon odmenpodeccioHaIbH  MHIAMKATOpPA JOCTHKEHMSI  [TUCHUIIMHbBI
AJTbHBIX 0ii KOMIIeTeHMH o0uenpodgeccHoOHATbHOM o0yuarmumiics
KOMIIeTeHI U KOMIIeTeHI[UH 10JIZKeH .
IK-5 [1IK-5. CnocoGen crtporo 3HaeT YTBEpXKAEHUS, HAXOIAIIUECS B IIHPOKOM
JI0Ka3aTh  YTBEp)KICHHE, Auana3oHe, TPeOYIole OPUTMHAIBHOCTH aHAJIN3a
chopMyIHUpOBaTh Ymeer 10JIb30BaThCS oTpaboTaHHBIMU "
pe3yInbTar, YBUETh MaJOU3BECTHBIMU METOJaMH aHATIN3a
CIIEJICTBUSL TOJIyueHHOTo Buaneer METOIUKaMU JI0Ka3aTeNbCTB,
pe3ynbTaTa TpeOyomuMH  aOCTPAKTHOTO  MBIIIICHUS U
KOMIUIEKCHOTO MOAX0/1a.
Kon HaumenoBanue WNupukarop noctwkenus)| B pesynprare  0CBOEHUS]



VK-1 Crniocoben VK-1.1. Anamusupyer 3aznauy,[3HaTh: OCHOBHBIE METO/b]
OCYILIECTBIISITh BBIJIEIISAS ee 6a3oBbiejcOopa

MOUCK, KPUTHUYECKHH| COCTaBIISAIOLINE; 1 aHanu3a nHpopMaIuy,
anaym3 uapopmarmm,| YK-1.2. Omnpenensier,|criocoOb dbopmanmzanuy
OPUMEHSTh UHTEPHPETHPYET H PAHKHUPYET|UETH

CHUCTEMHBIH MOJAX0A| MHPOPMALUIO, TpeOyeMyro MAJIsi|U METOAbI €€ JOCTHKEHMUS
s peleHysi| peleHns NOCTaBIEHHON 3a1auk; | 3HaTh: OCHOBHBIC METO/Ibl
noctaBieHHbIX 3a1a4 | YK-1.3. OcymectBiser mouck| cbopa

uHbopMauuu U1 PEUIeHHUs| W aHaiau3a UH(pOpMalUH,
[IOCTaBJIEHHOU 3aJa4uu 1o| crocoOsl dopmanuzanuyl
Pa3IMYHBIM TUIIAM 3aIPOCOB; HelM U METOIBl €€
YK-1.4. [Ipn 00paboTKe| JTOCTHKEHHS,

uHpopManuu OTIHYaeT (GakThl| YMeTh: aHAJTH3UPOBATH,

OT MHEHUH, MHTepIperanuii,| 0000IaT 1 BOCHPUHUMATh
OLIEHOK, dopmupyeT| MHPOPMALIUIO; CTAaBUThH 1I€Ib
COOCTBEHHBIE MHEHHUS Ul 1 QGopmynupoBaTh 3anauy
CYX/IEHUs, apTyMEHTUPYET CBOHU| IO €€ JOCTHXKEHUIO;
BBIBOJIBI M TOUKY 3pEHUS,; YMeThb: aHATU3UPOBATh,
VK-1.5.  PaccmarpuBaer  u| 00600marh u BOCIPUHUMATD
npeziaraeT BO3MOJKHBIE| MH(OPMAIIUIO; CTABUThH IIEITTh
BapUaHTHI pemeHusi| 1 (GopMynUpoBaTh 3aJa4H
MIOCTaBJIEHHOMW 3a/1auM, OIIEHHBasA| MO €€ JOCTHKEHHUIO;

UX JOCTOMHCTBA U HeJOCTaTKu. | Buagers: KYJIBTYpOH
MBILIUIEHUS

4. CTpykTypa M cojep:kaHue [JAUCHMIUIMHBI (MoayJsi) YmuciaeHHble MeTOAbI U

MaTeMaTH4YeCKOoe MOo/1eTHPOBAHME.
4.1. CTpyKTypa IMCHUILIMHBI (MOAYJIsT)
OO611ast TpyA0EMKOCTh AUCHUILIMHBI COCTABIISET 2 3aUeTHBIE eIMHUIIBI, 72 Yaca

4.2. Conep:xaHue TMCHMILIMHBI (MOIYJIs1)

Ne o Buabl y4eOHoii padorbl, BKiIO4Yasi ®opMbl TEKYLIero

n/n | HanMeHoBanme pasienos £ | CAaMOCTOSITETLHYIO paboTy KOHTPOJsi yCHeBAEMOCTH
Hu TeM AUCHMIVIMHBL 8 | spypepror  w  TRVIOEMKOCTR (R (no Heoenam cemecmpa)

= | Konrakrnas CamocTosiTe/b- .

(Mojy.is1) 3 ®opmMa NPOMEKYTOYHOI

padora Hasi padoTa e (o




BUJIBI

0.40
U HUHBIX

3Cce

32
Ip. Buabl koHTakT. PaboThl

Bceero

Jlekuun 16
[IpakTryeckue 3aHATUS
JlaboparopHebie 3aHsaTHs 16
Bcero 38

Kypcosas pabora(rpoexT)
[ToaroroBka Kk sK3aMeHy
Hpyrue

CaMOCTOSITEILHOM DA
CobecenoBanue
Komnoksuym

[TpoBepka TecToB
[TpoBepka koHTp. PaboT
[TpoBepka pedepara
[IpoBepka

KypcoBast pabota (IpoekT)

Pa3zpean 1.

N
oo

Tema 1. 2
Bsenenue B MpeaMeT
«YucieHHele  METOABI U
MaTeMaTHYEeCKOe
MOJICTTUPOBAHUE ».

TOYHOCTH BEIUMCIIUTEIHEHOTO
SKCIIEPUMEHTA.

Y CTONYMBOCTB, KOPPEKTHOCT
b,

CXOIMMOCTh. UHNCIIeHHBIE

Tema 2. Uucnennsle 4 4 8
METO/]Ibl IUHEHHON aJreOpsl

no

Paznen 2.

Tema 3 Hucnennoe 6 4 8
penieHue CUCTEM
HEJIMHENHBIX YpaBHEHUN

Tema 4. Annpoxcumarnust 2 4 6
¢dbyHKIUH 1 00paboTka
HKCIIEPUMEHTATBHBIX

Tema 5. Uucnennoe 2 4 6
midQepeHIpoBaHue.
YucieHHOe HHTETPUPOBAHUE

ITpomexyTouHas 18 18 36 | Her

5. COAEP) KAHUE JUCHUITJIMHBI

5.1. Jlekuuu

Conep:xanue TeMbl 1 (pasgena 1)

1 Benenue B mpeameT «YucaeHHbIE METOABl M MAaTeMaTHYE€CKOE MOJCIUPOBaHUE» TOYHOCTH
BBIYMCIIUTEIIBHOTO  OKCIEPUMEHTA. Y CTOWYMBOCTb, KOPPEKTHOCTb, CXOAUMOCTb. [Ipenmer
BBIYMCIUTENbHONM MaTeMaTuku. [Ipeamer Teopun ontuMuzanuu. lIpruMeHeHHEe YHMCIEHHBIX METOJI0B



peleHus 3a1a4 anreOphl, aHalM3a W ONTHMHU3AIMM B MaTeMaTHMYeCKOM MojenupoBaHuu. [lpaBuia
OpUOJIMKEHHBIX  BBIYMCICHUM M 3JI€MEHTHl TeopuH mnorpemHoctei. [IpubnmxenHele uyucna,
a0COTIOTHBIE U OTHOCHUTEJIbHBIE OTPEIIHOCTU. ApU(MeTHUECKre ACHCTBUS HaJl MPUOINKECHHBIMU
yuciaamu. Buael v ncrounuku norpemHoctei. [lorpemnocts MammHHOM

apudMeTuku. YcTonunBocTh. KoppekTHOCTh. CXOIUMOCTD.

Conep:xkanue Tembl 2 (pasgesa 1)

UucneHHbIE METOJbl PEIICHUS HEIMHEHHBIX anreOpanvyeckux ypaBHEHHHA. MeToJ MOJOBHHHOTO
nenenusi. Meroa xopa. CXOIMMOCTh HTEpAlMOHHBIX MocieaoBarenbHocTedl. Meroa HreroToHa.
Momudukanuu metoga Herorona.

Merton npocroi urepaunu. ['eoMerprueckas HHTEPIPETALUS pACCMOTPEHHBIX METOJIOB.

Conep:xkanue Tembl 3 (pasgesia 2)

UwuceHHbIe METOABI TMHEHHOM anreOpbl. UncaeHHOE pellieHue CUCTEM JIMHEHHBIX

anredbpandeckux ypaBHeHuil. OcHoBHBIC OHATHS. [IpsMble u utepanonnesie Mmetoabl. Metox [aycca.
MeTton kBaapaTHBIX KOpHEH. MeToJ MPOTOHKHU ISl PEIICHUS CHUCTEM JIMHEWHBIX alreOpandecKux
ypaBHeHuU. Merton mnpoctoi wutepaumu. Meton 3einens. Teopema 0 J0CTaTOYHOM YCJIOBHH
CXOMMOCTHU. YHCIEHHOE pelIeHUE CUCTEM

HEeNMHEHHbIX ypaBHeHHH IlocTaHOBKAa 3amaun anmpoKcHUManuu (QyHKIWH. Bumael anmpoxcumarmid.
WuatepnonupoBanue Gpynkuuii. [loctaHoBKa 3a/1a4y HHTEPIIONISLNH.

ITonnHoMManbHAsE MHTEpNOALMS. VHTEpNIOISLMOHHBIA MHOrOWIeH Jlarpanka. MHTEepnoIsALMOHHbIE
dopmynel HploTOHAa A7 PaBHOOTCTOSIIMX — Y370B. VIHTEpHmoONSIHOHHBIE —CIUIaiiHbl.  MeTton
HaMMEHBIIINUX KBAJIPaTOB.

Conep:xanue Tembl 4 (pa3gesa 2)

Annpokcumanus GyHKIUN 1 00paboTKa IKCIEPUMEHTAIbHBIX JaHHbBIX

Anmpokcumanus MIPOU3BOJIHBIX. [Horpemnocty, BO3HMKAIOIINE pu YU CJIICHHOM
muddepeHIMpoBaHUH. ANMPOKCUMAIMS YaCTHBIX Mpou3BOJAHBIX. KBanparypubsie ¢opmyinbl. Beibop
niara MHTerpupoBanus. IHTerpupoBanue ¢ IoMoIIbO

CTeNeHHbIX psAAoB. HTerpans! oT pa3pbeiBHBIX (yHKIMN. Meton ["aycca. HTerpasnsl ¢ 66CKOHEUHBIMU
npexaenamu. Meroa MonTe-Kapio.

Coaep:xanue Tembl 5 (pa3aena 2)

6 Yucnennoe nuddepenumporanrie OCHOBHbIE MOHATHUS U METObI pelIeHus. 3a1a4a

Kommu. OxHomarosele MeToipl. MeToa mocienoBarenbHbIX npuommkenui [Tukapa. Meron Diinepa.
Meroas! Pynre-Kyrra. Yuciennoe

WnTerpupoBanue. MeTos KOHEUHBIX pa3HOCTEW ISl JIMHEWHBIX U HEIMHEWHBbIX TuddepeHIantbHbIX
ypaBHeHuM BTOporo nopsaka. MKP.

5.2. lIpakTuyecKkue 3aHATHS

Beenenue B npeamer. TOYHOCTH BBIYHCINTEIBHOI0 IKCIIEPUMEHTA.

Bovinonnenue npaxkmuueckux padom TpeNIoNaracT pealM3allMIi0  YHCICHHBIX METOAOB  JUIS
MPUKIIAHBIX 33/1a4 110 UHIUBUAYAIbHBIM BapraHTaMm. CTyI€HTbI

JOJKHBI IIPOJIEMOHCTPUPOBATh YMEHUE PEIIaTh 3a7auH, KaK ¢ UCIOIb30BaHuEM Bo3MoxHocTel [ITII1
Matlab, Tak n peanu3ys alropuTMbI H3Y4YEHHBIX METOIOB.

Breimonaenne pacdeTHoW paboThl (5 3amaHWd HA OLEHKY TMOTPENTHOCTEHW, WHIMBHUIYaIbHbIE
BapHaHTBhI).

YucjieHHbIE MeTO/IbI PellleHUsI HeJIMHEHHBIX ajiredpanyecKkux ypaBHeHMI.

Buvinonnenue npakmuueckux pabom TpEANoNaracT peaqu3alydi0 YUCICHHBIX METOAOB JJIA
MPUKJIAHBIX 33/1a4 110 UHIMBUAYAIbHBIM BapuaHTaMm. CTyI€HTbI



JIOJ>KHBI IPOJAEMOHCTPUPOBATh YMEHHE PELIATh 3a/1a4M, KaK ¢ UCIIOIb30BaHuEM Bo3MoxHocTer [IITIT
Matlab, Tak u peanu3ys alropuTMbI H3Y4SHHBIX METOIOB.

Beinonnenne mnpaktuueckoi paboThl. Peanmuzanus: Jokanu3anuu KOpHEH, METOJ TMOJIOBHHHOIO
nenenusi, meroa Herotona, MIIM. Onienka norpemHocTei.

ITpoBepka c ucnonb3oBanueM BeTpoeHHBIX GyHkmuii [TITIT Matlab.

YuciieHHbIE MEeTObI JTUHEHHOM aJredpbl.

Bovinonnenue npaxkmuueckux padom TIpenloyiaracT peajn3alMio YHUCICHHBIX METOAOB  JUIS
IOPUKIAJHBIX 337ad 10 WHAUBUAYAIbHBIM BapuaHTaM. CTyIEHTbl AOJDKHBI IPOJIEMOHCTPUPOBATH
YMEHHUE pelarh 3aJadyd, Kak ¢ ucnojb3oBaHueM Bo3MmoxkHoctei IIIIIT Matlab, tak u peanusys
AITOPUTMBI U3yYEHHBIX METOAOB. BbllloiHEHNE TpakTHUeCKON paboThl. Peanu3anus: MeToa NpOroHKu
u MIIUN. Ouenka norpemnocteit. [IpoBepka ¢ ucnonb3oBanueM BeTpoeHHbIX GyHKui [TT1TT Matlab.
Annpoxcumanus GyHKIMA 1 00padoTKa IKCIEPUMEHTAJbHBIX TAHHBIX METOJ0M HAMMEHbIINX
KBa/IpaToB.

Bovinonnenue npaxkmuueckux padom TIpennoyiaracT pealn3alMi0 YUCICHHBIX METONOB UL
INPUKIAJHBIX 3a7ad 10 WHAUBUAYAIbHbIM BapuaHTaM. CTyIEHTBl JOJDKHBI IPOJEMOHCTPUPOBATH
YMEHHE pemiath 3afadl,KaKk C wucroib3oBanueM Bo3MmoxkHoctei [IIII1 Matlab, tak u peammsys
ITOPUTMBI U3YYEHHBIX METOJ10B.BbinonHeHue npaktuyeckoi padoTsl. Peanuzanus: noctpoenue U1
Jlarpanxa, WII Helorona, cruiaiina, npumenenne MHK. Ounenxa mnorpemnocteil. IlpoBepka c
UCTIONIb30BaHueM BeTpoeHHbIX (yHkuuid [T11T Matlab.

YucaenHoe nuddepeHIupoOBaHNEe U HHTETPUPOBAHNE

Bovinonnenue npaxkmuueckux padom TIpenloyiaracT peajd3alvi0 YHUCICHHBIX METOHOB UL
IPUKIAIHBIX 337ad 10 WHAUBUAYAJIbHBIM BapuaHTaM. CTyINEHTBI JOJDKHBI IPOJEMOHCTPUPOBATH
YMEHHE peliaTh 3aJadd, Kak ¢ Hchojib3oBaHueM Bo3Moxnoctedd IIIIIT Matlab, tak u peanu3sys
AJITOPUTMBI U3YYEHHBIX METOJIOB.

Boinonnenune npaktuueckoil  paborel. Peanmmzamusa: KPP gopmynsl  auddepenumponanus,
KBaJlpaTypHble (OPMYJIbl YUCICHHOTO UHTETPUPOBAHMSI, METO]T

MonteKapno. Onenka norpemHocteid. [IpoBepka ¢ ucnonb3oBanreM BCTpoeHHBIX (Pynkruit TITTT
Matlab.

YuciaeHHbIe METOAbl PelICHHs HAYAJBHBIX 3a4a4 JJIsi O0BIKHOBEHHBIX AH(depeHnnaIbHbIX
YPaBHEHUI.

Bovinonnenue npaxkmuueckux padom TIpenroyiaracT pealn3allMi0 YHUCICHHBIX METOAOB UL
NPUKIAIHBIX 3a7ad [0 WHAUBUAYAIbHBIM BapuaHTaM. CTyIEHTBl JOJKHBI MPOJIEMOHCTPUPOBATH
YMEHHME pelaTh 3ajJaud, Kak ¢ ucnojb3oBaHueM Bo3moxHocted [IIII1 Matlab, tak u peanusys
AITOPUTMBI U3YYEHHBIX METOJIOB.

Buvinoanenue npakmuueckoiut padomui. Peanmzanus: meron Ilukapa, meron Ounepa, meton Pynre-
Kytts! 4 nopsanaka. Ouenka norpemHoctei. [Iposepka c

UCIMOJIb30BaHuEM BeTpoeHHbIX (yHkuuii [TTIIT Matlab.

6. YueOHO-MeTOIMUYECKOE OOecreueHHe caMoCTOSITeIbHOI padoThl cTyaeHTOB. OleHOYHbIe
CpeAcTBa I TEKYylIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOUYHON ATTeCTAllMM MO0 HUTOram
OCBOCHUA NUCHUIIJINHBI.

CamocrosTenbHas paboTa 00ydaromUXcs BBIIOJIHAETCA M0 33JaHUI0 U IPU METOIUYECKOM
P YKOBOJICTBE MpENoJaBaTessi,Ho 0€3 ero HemocpeICTBeHHOTo yuacTus. CamocTosTenbHast pabota
MOJIPA3/IeNIEeTCsl HA CAaMOCTOATENIbHYIO padOTy Ha ayIUTOPHBIX 3aHATHSX U HAa BHEAYTUTOPHYIO



camMoCTosITeNbHYI0 paboTy. CaMocTosiTenbHass paboTa 00yJaroIIMXCsl BKIIOYAECT KaK MOJHOCTHIO
CaMOCTOSITENTbHOE OCBOCHHUE OTIEIBbHBIX TeM (Pa3aesioB) AWCIMILIUHBI, TaK U MPOPAOOTKY TEM
(pa3nenoB), ocBaMBaeMBbIX BO BpeMs ayAMTOpHOW paboThl. Bo BpeMs caMOCTOSTENTbHONH paboOThI
o0ydYaroIuecs: YUTAIOT U KOHCIEKTUPYIOT y4eOHYI0, HaydyHYHO W CHpPaBOYHYKO IUTEparypy,
BBINOJIHSIOT 33J]aHMs, HANpaBJICHHBIC HA 3aKPEIUICHUE 3HAHWHA U OTPaOOTKY YMEHHUU U HaBBIKOB,
TOTOBSATCS K TEKYIIEMY M POMEKYTOYHOMY KOHTPOJIIO IO JUCITUTUINHE.

Opranuzanus caMOCTOSITENIbHON paboThl 00yUaIOIMIUXCSI PETTIAMEHTHPYETCS HOPMATHBHBIMH
JOKYMEHTaMH, Y4eOHO-METOJUYECKOW JIMTEPaTypoOil W SJICKTPOHHBIMH OO0pPa30BaTEIHHBIMU
pecypcamu, BKITIOYas:

[Topsimok  opraHM3anmMd W OCYIIECTBJICHHS  00Opa3oBaTeIbHOMN

JACATCIIBHOCTH 10

oOpa3oBaTeNbHBIM  MpOrpaMMaM  BbICHIEr0 OOpa3oBaHUS - TporpaMMaM OakajiaBpHara,
porpaMMmaM CIeIHaJInuTeTa, IMporpaMMaM MarucTpaTypbl (YTBEpXkIeH MpHKa3oM MUHUCTEpPCTBa
oOpa3zoBanus u Hayku Poccuiickoii @eneparun ot 5 anpens 2017 roga Ne301)
[Tucemo MunucrepcTBa oopa3oBanus Poccuiickoit denepanun Nel4-55-996un/15 ot 27 HOs0ps
2002 r. "O0 aKTHBH3aLKUU CAMOCTOSTEILHON PaOOTHI CTYIGHTOB BBICIINX y4eOHBIX 3aBEICHUI"
YcraB (eneparbHOr0 TOCYIapCTBEHHOTO OIOKETHOTO 00Pa30BaTENFHOTO YUPEKICHHUS BBICIIETO

oOpa3zoBanus «MHrynickuii rocyapcTBeHHbI yHuBepcute» npukas ot 30.10.2018 Ne807

®onJ OIEHOYHEIX CpCACTB MO AUCHMUIIIINHE (MOIIYJHO) BKJIIOYAC€T OLCHOYHBIC MaTCpUAJIbI,
HAITpaBJICHHBIC HaA IPOBCPKY OCBOCHUA KOMHCTGHHHﬁ, B TOM YHCIIC 3HaHI/II>'I, YMCHI/Iﬁ nu
HaBBIKOB. MOH OLICHOYHBIX CpCACTB BKIIHOYACT OUCHOYHBIC CPEACTBA TCKYIICTO KOHTPOJIA U
OLCHOYHBIC CPCACTBA HpOMe)KYTOQHOfI aTTcCTaluu.

Cucrema u KPpUTECPUHA OLICHUBAHUA

[[Ixana Kputepuu oniennBanusi choOpMUPOBAHHOCTH KOMIIETEHIIUH

OLCHUBAHUA YcTHOe cobeceroBanne [TucemenHas pabota

[TonHbliA, WCYEPNBIBAIOIINN OTBET, SIBHO
JNEMOHCTPUPYIOIIUKA Ti1y0okoe mnoHuMaHue | KauecTBO MCIONIHEHUS BCEX 3JIEMEHTOB
IIUPOKYIO JPYAMIMIO B

obnactu.  Kpurnueckui,

5 (oTnMuHO) |TmpeaMeTa | 3a7laHUs  TOJHOCTBIO  COOTBETCTBYET

OLICHUBAEMOM BCEM TpeOOBaHUSIM

OpI/IFI/IHaJ'IBHHﬁ noaxoJ K Marepuaily

3amanre BBIIOJIHEHO B COOTBETCTBHUH C
OCTaBJIEHHOU 3a/1auen. NmMmerorca

OtBer CTaHJapTHBIH, B
KaueCTBEHHBIH, OCHOBaH

OCJIOM

Ha BCEX

4 (xoportio)

00s13aTeNbHBIX HCTOYHMKAX WHGOpPMaIUK.
[IpucyrcTBytoT HeOOJbIIME TPOOETHl B
3HAHUAX WM HECYIIECTBEHHbIE OIMIMOKH.

OT/ICTIbHBIE HECYIIECTBEHHBIE OITHOKH

501041 OTCTYILICHUA oT ImpaBuI

odopmIIeHHS.

3 (ynoBieTBo
-pUTEIHHO)

OtBert HCHOHHBIﬁ, OCHOBaHHBIN TOJIBLKO Ha
JICKIIMOHHBIX MaTcpuraiax. HpI/I
IOHUMAa-HHUU CYHIHOCTHU NpCAMETA B ICIIOM
CYIICCTBCHHBLIC OIIMOKH HIIH HpO6CJIBI B
3HAaHUAX Cpa3y 10 HECKOJbBKHM TEMaMm,

He3HaHue (MyTaHUIa) BAXKHBIX TEPMHUHOB.

3amanue BBIMOTHEHO MOTHOCTHIO, HO C
MHOTOYHCICHHBIMU

CYIIECTBEHHbI
mu ommbOkamu. [Ipu 3ToM HapyiieHbI
npaBuia  0GOpPMIICHUS
NIPeICTaBIICHUS.

WIH  CPOKH
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(Hey/IOBJIETB |3HAYUTENBHOM  YacTu
OpPUTENBbHO) | BaXKHBIX

HecnocoObHOCTh OTBETUTH Ha BOMpoc 0Oe3
9K3aMeHaTopa.
OPUHIATHATIBHO

TIOMOIIHA He3unanue

3JICMCHTOB JUCHUITIINHBI.

MHoro4YuciIeHHbIE TPYOBIC OIIMOKH

OTCyTCTBHE OJHOTO WM HECKOJIBKUX
00s13aTeNBHBIX ~ AJIEMEHTOB  3aJlaHMs,
100 MHOTOYHCIICHHBIE TPYObIEe OIMTUOKH
B pabore, nub0 Tpyboe HapyIieHUE

paBu1 0POPMIICHUS.

6.1. Ilian camocTosATE/IbLHOMH PadOTHI CTYA€HTOB

No HaumenoBanue Tembl Conepxanve  TeMbl | Tpya0eMKOCTb

/T (paznena) (paznena) B aKaJICMHUYECKUX

qyacax

1 Beenenue B mpeamer CamocrosiTenbHas 4
«YucneHHbIe METOIBIY. pabota mo
TouHOCTH TEME MPAKTUYECKOMN
BBIYUCIIUTEIIBHOTO pabotsl. [loaroroBka
JKCIIEPUMEHTA. K
Y CTOWYUBOCTD, TECTHUPOBAHUIO.
KOPPEKTHOCT,

CXOANUMOCTb.

2 YucieHHsle METOIBI CamocTosTenbHas 4
pelIeHNs HETMHEUHbBIX pabota no
anredpanvyecKkux TEME MpaKTUYECKOU
YpPaBHEHUU pabotsl. [loaroroska

K TECTUPOBAHUIO.

3 HucneHHble METOIBI CamocrosiTenbHas 8

JTUHEWHOU anreOpbl pabota o
TEME NPaKTUYECKOU
pabotsl. [loaroroka
K TECTUPOBAHUIO.

4 UucneHnHoe pelnieHne CamocTrosTenbHas 8
CUCTEM HEIMHEHNHBIX pabota 1o
YpaBHEHUH TEME IPAKTUYECKOMN

pabotel. ITonroroska
K TECTUPOBAHUIO.

5 Arnmnpokcumanus CamocrosTenbHas 6
¢byHKIUi 1 06paboTka pabota no
AKCIIEPUMEHTAIbHBIX TEME MpPaKTHYECKOU
JAHHBIX pabotel. [loaroroBka

K TECTUPOBAHUIO.

6 Yucnennoe CamocrosiTenbHas 10
HuddepenunpoBanue. pabota no
7 UucnenHoe TEME NPAKTUYECKOU
WNHuTterpuposanue. pabotsl. [loaroroBka

K TECTUPOBAHUIO.




6.2. MeTonnueckne yKa3aHus 10 OPraHU3alHA CAMOCTOSITEIbHON PadoThl CTYICHTOB

Bun pador

MeToanyeckue peKoOMeH AU

VICKIINH

Bectn xoncmexkt nexkmmid. Jlekumm BemyTcs B OTAENbHOW oOmIel TeTpaaw,
PEKOMEHIYETCSl OCTaBJIATh MECTO JUIsl 3aMETOK, HallpUMEp B BUAE I0JIeH. 3HAHUE
OCHOBHOI'O Marepuaja IPEeAbIAYIIUX JIEKLIMs, BKIIOYas 3HAHUE OCHOBHBIX
OIPE/ICICHUN U KIIOUEBBIX TEOpeM. PEeKOMEHAyeTCsl BBIIEIATh B TEKCTE KIIFOUEBBIC
CJIOBA, ONIPENEIICHMS], IEMMBI U TEOPEMBI.

[ [pxTHUecKue
BaHATHUS

B Xxoxe moAroTOBKM K NMPAKTUYECKUM 3aHATHSAM H3Y4YUTh OCHOBHYIO JINTEPATYDY,
JeKIMHU. BHUMATeNbHO CIymaTh ¥ KOHCIIEKTUPOBaTh 0a30BbIe IPUMEPEI, pa3dupaemble
nperoaBateseM. 3aaBaTh YTOUHSIONIME BOIPOCH! B X0JI¢ pelieHus 0a30BbIX 3a7a4
npenonasaresieM. [Ipu pemenny JOMaHuX 3aJaHui IEPUOANYECKU BO3BPAIATHCS
K pa300paHHBIM Ha NMPAKTUYECKUX 3aHATHX 3a7a4aX. CBOEBPEMEHHO U MOJIHOCTHIO
pelaTh 3aJjauu Ha CaMOCTOSATENIbHYIO padoTy.

CBoeBpeMEHHOE M KAayeCTBEHHOE BBIIIOJHEHHE CaMOCTOSATEIBHOW pPaboOThI
Oasupyercss Ha COOJIOJEHMM HACTOSIIMX PEKOMEHJAUMH U  U3yYeHUHU
PEKOMEHIOBAaHHOW JIMTEpaTypbl. 3aZaBaTb BOIPOCHl B TE€X MECTax pEIICHHUs
3ajlay, BBI3BABIIMX 3aTPYAHEHUE MIPU CAMOCTOSTENbHON paboTe. CTyIeHT MOXET
JIOIIOJIHUTh CIMCOK HCIOJIB30BAaHHOW JINTEpATyphl COBPEMEHHBIMU HCTOYHHKAMM,
HEIIPEICTABICHHBIMU B CIIMCKE PEKOMEHIOBAHHOM JINTEPATYPHI.

JTaGopaTopHas
padota

PaboTa B KOMIIBIOTEPHOM KJ1acce.

[TpuBOANTCS anrOpUTM BBHINONHEHUS 3alaHus. B 3aBucumocTu ot 1eneit paboTbl
IIPUBOAUTCS KOHKPETHBIE HHCTPYKIIUH, 10 IIPOBEICHUIO UCCIIEJOBAaHUN YCTPONUCTBA
C YKa3aHUEM YPOBHEU MIIM MTapaMeTPOB BXOIHBIX MM BO3MYILIAIOIINUX BO3IEHCTBUI
pasnn4yHoi (uznyeckoi npuponbl. MIHOTaa Ui TOCTHMXKEHUS OHOM LeNn MOXKET
OBITh IIOCTABJIEHO HECKOJIbKO pa3JIMYHbIX MCCIEIOBAaHUM WM OMNBITOB. B
3aKJIIOYEHHUE CTYIEHTY TMpeasiaraercs 3alojHUTh IOJATOTOBJIEHHBIE TaOIMIIbI,
MIPOU3BECTU JONOJHUTENbHBIE PACUEThI, TIOCTPOUTH IPaUKHU U BBIOJIHUTE IPYTHe
JIEHCTBHS 10 PE3YJIbTATAM MCCIIETOBAHUMN.

caMoCTOsITe-
TbHast paboTta

CamocrosTenbHas paboTa BeAETCS B TOW ke TeTpaau, YTO U NPAaKTUUYECKUE 3aHTHUS.
CamocrosTenbHas paboTa - 3TO OTJENbHBIM OJOK KOTOPBII BBIJIENIAETCS 3ar0J0BKOM,
Hanipumep, "Jlomamnue 3amanue". PexomenayeTrcs mpopabaThiBaTh MaTepHal
HEITOCPEICTBEHHO MOCIe NMPAKTUYECKUM 3aHATUM. [Ipu pemienne 3ama4 U npuMepoB
PEKOMEHJIyeTCsl MX BBIIOJHEHHE 1O 00paslly M3 NPAKTHUYECKOro 3aHATHUS.
CBOEBpEMEHHO M TOJHOCTBIO pelaTh 3aJayd Ha CaMOCTOATENbHYI padoTy.
CBOEBpEMEHHOE ¥ KaueCTBEHHOE BBINOJIHEHUE CAMOCTOATENBHOM paboThl Oasupyercs
Ha COOJIIOJICHMM HACTOSIIMX PpEKOMEHJAlMd U M3YyYeHUH PEKOMEHJIO0BAaHHOMN
JIUTEpaTyphl. 3aJaBaTh BONPOCHI B TEX MECTax pEIIEHUs 3a1ad, BbI3BaBIIMX
3aTpyAHEHUE IPH CaMOCTOATENbHOM pabore. CTYIEHT MOXET JONOJIHHUTH CIHCOK
UCIIOJIb30BAHHOM JIUTEPATYPbl COBPEMEHHBIMUA HUCTOYHHUKAMU, HE MPEICTAaBICHHBIMU
B CIIUCKE PEKOMEHAOBAHHOM JINTEPATYpPHI




DK3aMCH

ITogroroBka Kk 53K3amMeHy WM 3a4eTy BEAETCS Ha OCHOBE Kypca JIKIUH WIH
PEKOMEHIOBaHHOM nHTepaTypbl. HeoOXoaumMo 3HaHWE W MMOHWMAaHHUE BCEX MOHSTHUH,
onpezeNieHul, yTBepKIeHU, JeMM u TeopeM. HeoOxomumo ymenue QopmynupoBaThb
TeopeMbl B (popMe HEPOTUBOPEUHBBIX JIOTHYECKUX KOHCTPYKUUH. JKenareapHONH yMeTh
CTPOUTh M MPUBOAUTH MPUMEPBI K COOTBETCTBYIOLUIUM  OINpPEACICHUSIM U
yTBepKIeHUsIM. HeoO0XoauMo 3HaHHME [OKa3aTelnbCcTBA TEOPEM M OCTAJIbHBIX
YTBEPKICHUM.

Kpurepun oueHku npoMeKyTOYHOM aTTecTauMu B (popMe 3auera

OrneHka

XapakTtepuctuka TpeOOBaHUI K pe3ynbTaTaM aTTecTaluu B opMe 3aueTa

«3aureHO»

Teopernueckoe coaepkaHue Kypca OCBOCHO MOJIHOCTBIO 0€3 IMpo0esIoB UM B LIEIOM,
Wi OoJbIIeH YacThbio, HEOOXOAUMBIE MPAKTUYECKHE HABBIKK PAabOTHI C OCBOCHHBIM
MaTepHaIoM cOpMHpPOBAaHBI WM B OCHOBHOM C(OpPMHPOBAHBI, BCE WIH
OOJIBIIMHCTBO  MPEIYCMOTPEHHBIX padoyeil mporpaMMmol y4eOHBIX —3aJaHHi
BBINOJIHEHBI, OT/I€IbHbIE U3 BHIMOJIHEHHBIX 3aJaHUN COJIepKAT OLIHOKH.

«He 3aureno»

TeopeTnueckoe coaepkaHHe Kypca OCBOEGHO YacTUYHO, HEOOXOIMMbIC HAaBBIKU
paboTsl He chOopMUPOBAHBI WK CHOPMUPOBAHBI OTIENbHBIE U3 HUX, OOJBIIUHCTBO
MPEeyCMOTPEHHBIX paldouell y4eOHOW MporpaMMoil 3a/laHuil HE BBINOJIHEHO JTHOO
BBITIOJTHEHO C TPYOBIMH OIMMOKaMH, Ka4eCTBO WX BBIOJIHCHUS OIICHCHO YHCIIOM

0aI0B, OJIM3KUM K MUHUMYMY.

Kpurtepun oneHKH NpoMe:KyTOYHOM aTTecTanuu B opme 3K3aMeHa

OrueHKa

XapakTepucTuka TpeOoBaHMN K pe3ysibTaTaM aTTecTaluu B (hopMe IK3aMeHa

«OTINYHO)

Teopernueckoe conepxkaHHe Kypca OCBOEHO MOJHOCTbIO 0e3 MpoOesos,
CUCTEMHO U INIyOOKO, HEOOXOJMMbI€ TPAKTUUYECKHE HaBBIKK pabOThI C OCBOEHHBIM
MatepuaioM cGOpPMHUPOBaHbI, BCE IMPEIyCMOTpPEHHbIE paboueil yueOHoM
MporpaMMoil  y4eOHblE 3aJjaHMsl BBINOJHEHb O€3yNpeuHo, KadyecTBO UX
BBITIOJTHEHUS OLIEHEHO YMCIIOM 0aioB, OJM3KUM K MAaKCUMYMY.

«Xopo1o»

Teopernueckoe colepkaHue Kypca OCBOCHO B IIeIoOM 0e3 MpoOenos,
HE0OXOIMMBbIE TPAKTUYECKHE HABBIKM pPa0OTBHI C OCBOCHHBIM MaTepHalloM B
OCHOBHOM C(OpPMHUPOBAHBI, MPEIyCMOTPEHHbIE paboduell yueOHOUW mporpammoit
yuyeOHbIe 3aJlaHusl BBITIOJHEHBI C OTIEIbHBIMH HETOYHOCTSMHU, KauecCTBO
BBIIOJIHEHUS OOJBIIMHCTBA 3aJaHUM  OIIEHEHO YHCJIOM OaJioB, OJIM3KHM K
MaKCHMYMY.

CJIIBHO»

«Y IOBJIETBOPUT Teopernueckoe cozepkaHue Kypca OCBOCHO OOJIBIIEH Y4acTh0, HO MPOOEIThI

HE HOCST CYIIECTBEHHOI'O XapakTepa, HEOoOXOAMMbIE MPAaKTHYECKHE HAaBBIKU
paboThl C OCBOGHHBIM MaTE€pHaiOM B OCHOBHOM C(OPMHUPOBAHBI, OOJBIINHCTBO
NPEIYCMOTPEHHBIX  paboyeil  ydeOHOM mporpaMMmoil  y4eOHBIX  3aJaHUi
BBINOJIHEHBI, OTAEIbHBIE U3 BBHITIOJIHEHHBIX 3aJaHUN COJepKaT OLIMOKH.

PHUTEIILHO

«HeynoBneTrBo- Teopernueckoe coaepkaHue Kypca OCBOEHO YacTHYHO, HEOOXOIMMBbIE

HaBbIKM paboThl HEe cHOPMUPOBAHBI WU CHOPMHUPOBAHBI OTAEIbHBIE U3 HUX,
OOJIBIITMHCTBO TMPETYCMOTPEHHBIX pabodeil y4eOHOW TporpaMmoi ydeOHBIX
3a/IaHAI HE BBIMOJHEHO JMOO BBIMOJHEHO C TPYOBIMH OIMOKAMH, Ka4eCTBO HX

BBINTOJIHCHHUA OLICHCHO YU CJIOM 6am1013, OIU3KHUM K MUHUMYMY.




7. OBPA3OBATEJ/IBHBIE TEXHOJIOT'MH

B cootBerctBum ¢ TpedoBanusmu @I'OC BO no nanpasienuto noarorosku 03.03.02 —
«Du3nKa» peanusanus KOMIETEHTHOCTHOTO MOAX0/1a IPEeyCMaTPUBAET IIHUPOKOE
MCIOJIb30BaHUE B y4eOHOM MPOIECCe aKTUBHBIX U MHTEPAKTUBHBIX (JOPM MPOBEACHUS
3aHATUN B COYETAHHUH C BHEAYIUTOPHOU pabOTOi ¢ 1esIbI0 POPMUPOBAHUS U PA3BUTHS
npodeccuoHaNbHBIX HaBBIKOB 00yvaromuxcs. [Ipu npernogaBanuy JUCIUILTAHBL
«YucaeHHbIE METOIBI U MATEMAaTHYECKOE MOJICTTUPOBAHUEY UCTIONB3YIOTCS KaK
TPaaUIMOHHBIE (JEKIM, TPOoOIeMHas JIEKIH, JIEKIUsI- CEMUHApP), TaK 1 MHHOBAIIMOHHBIE TEXHOJIOTUU
(mpuMeHeHne MyJIbTUMEIUIHOTO MMPOEKTOPa, «MO3TOBOH IMTYPM», «METOJT

IPOEKTOBY», BO3MOYKHO UCIIOJIb30BaHUE PECYPCOB ceTH Internet U 3JEKTPOHHBIX yIEOHUKOB).
JlexumoHHbIE 3aHATHUS MPOBOJATCS C UCIOIb30BAaHUEM TPAJAULIMOHHON, aKTUBHOM U
UHTEpaKTUBHOU opM oOyueHus. [IpakTuueckue 3aHATHS TPOBOAATCS C UCIIOIB30BAHUEM
AKTUBHBIX U UHTEPAKTUBHBIX (popm 00ydeHus: YncaeHHOe pelieHue CUCTEM HETMHEHHBIX
ypaBHenuil. (IIpobnemuas nexuus), (MeTox rpynmnoBoro pemieHus 3aaa4) YncneHHbIe
METO/IBI pEIICHUS KPAaeBbIX 33124 I OOBIKHOBEHHBIX JH(PepeHIINaTbHBIX YPaBHEHUH.
(ITpoGniemuast nexmust), ( MeTox rpymmoBoro penieHus 3aaaq)

dneKTpoHHble 06pa3oBaTesibHble pecypcbl

Ha3BaHue pecypca Ccbinka/pgoctyn
INeKTPoHHan bubanoteKka oHnalH «EanHoEe OKHO http://window.edu.ru
K 0bpasoBaTesibHbIM pecypcam»
«ObpasoBaTenbHbIl pecypc Poccumn» http://school-collection.edu.ru
10. depnepanbHbIi 06pasoBaTeNbHbIN NopTan: http://www.edu.ru
yuperKaeHuUs, Nporpammel, CTaHAAPTbI, BY3bI, TecTbl
Er3, TMA
depepanbHbIit LEHTP MHOOPMALLMOHHO- http://fcior.edu.ru
obpasoBaTesibHbIX pecypcos (PLIMOP)
Pycckana BupTyanbHas 6ubamoTteka http://rvb.ru
KabuMHeT pyccKoro A3bika U AnTepaTypbl http://ruslit.ioso.ru
HaunoHanbHbIV KOPNyC PYCCKOTO A3blKa http://ruscorpora.ru
HayuyHas anekTpoHHas 6ubnunoTeKka «e-Library» http://elibrary.ru/defaultx.asp
INeKTPOHHO-6nbAnoTeyHas cuctema IPRbooks http://www.iprbookshop.ru
INeKTPOHHO-6MbanoTeuHaa cuctema UHITY https://lib.inggu.ru/
NHbopMaLMoHHO-NpaBoBasa cuctema «lapaHT» CeTeBan Bepcws, JOCTYNHA CO

BCEX KOMMNbIOTEPOB B KOPNOPATUBHOM
cetn NHrly

MATEPUAJIBHO-TEXHUYECKOE OBECIIHEYEHUE JIUCHUIIJINHBI

3aHATHS O JTUCIUILUIMHE TIPOBOJATCA B CHCHHANBHBIX MOMEHICHHUSX, MPEACTABISIONUX C000i
yueOHbIe ayIUTOPHH IJisi MPOBEACHUS 3aHATUN JEKIIMOHHOTO THUIIA, 3aHITHA CEMHHAPCKOTO THIIA,
KYpPCOBOTO TPOEKTUPOBAaHMs (BBIIOJHEHUS KYPCOBBIX pa0OT), TPYMIOBBIX M HWHAWBHIYAITbHBIX
KOHCYJIbTAIIMM, TEKYIIErOo KOHTPOJISI M MPOMEKYTOYHOM aTTecTaluu, a TaKKe MOMEIIECHUs IJis
CaMOCTOSITENIbHOM pPa0OTHl M TOMELIEHUS Ui XPaHEHHUS M TNPOPHIAKTUYECKOTO OOCTYKHUBAHUS
yuebHOoro obopynoBaHus. CrHenuaibHble TMOMENICHHS YKOMIUIEKTOBAHbI CHEIHATU3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMHU CpPEICTBAMH OOy4YeHUSs, CHYKallUMH JUIsl TpEeACTaBICHUS y4eOHOH
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uHpopMauuu OoJbIION ayauTopuu. Bce mnomerieHusi, B

KOTOPLBIX  MPOBOIAATCA

COOTBETCTBYIOT AEUCTBYIOLIUM IIPOTUBOIIOKAPHBIM IIPaBUIaM U HOPMaM.

Juist ieKunoHHBIX 3aHsaTHil. Kaduner Ne202: cenuann3npoBaHHas
yaeOHast MeOeb i 00yJarONIUXCs U MPETIOAaBaTeNs; TS XHUUISCKUCS
cpencTBa 00ydeHHs (KOMIBIOTEpHAS TEXHUKA, TOCKA, MYJIbTUMEIUHHOES
o0opynoBaHNe: HHTEPAKTHBHAS JOCKA, IPOEKTOP); TOCTYII K
UHPOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOW ceTn MHTepHeT; yueOHo-
METOJIUYCCKHE MaTSPUAIIBI.

386132, Pecriybnnka
Wurymerns, r. Hazpans, AO
I'amyp3ueBckui, yiI.
MarwuctpansHas , 39 «E».
Ayn. No202.

ITnomans 34.1 M

Jos npakTudeckux 3ausaTuid. Kaduner Ne:403
CrieaTu3upoBaHHas yaeOHas MeOenb st 00ydaronmxcs 1
NpEenoJaBaTeNs; TEXHUYECKHEe CpeACTBa 00yUeH s , MpoeKTop — | mrT.:
moneins VIEWSONIC PJD5153 (VS15872), 2 BCTPOCHHBIX TMHAMUKA;
mynsT J1Y; KoMmproTep, MOAKIIIOYEHHBIN K KabenpHo! cetn HTepHET,
nmoctym k 6ecipoBogHoi cetr 8§02.11n. 300/1000 Mb; yueOHO-HATTIATHBIE
nocoOusl, KOJUIEKIXS IEMOHCTPAIIHOHHBIX IJIAKaTOB, MaKETOB,
pa3aTO4HbIN MaTepuall.

KomnbroTepsl — 15 mT, NogKI0YEHHbIE K

cetu MHTEpHET, OMOIMOTEKA, Y4eOHO-METOIMYESCKIE MAaTEPUaJIbI,
HarjiiAHBIC NIJIFOCTPHUPOBAHHBIC Ta6HI/IHI>I U CXEMbI

PecniyOnuka Marymerws,
r.Hazpans ['amyp3ueBckuii
OKpYT, yl1.MaructpanbHas, 39
«JI»

Ayn. Ne403.

ITnomane 62,2 M

st camocTosiTenbHOM padoThl o0yyarommxcsi. Kaduner Ne 116:
paboure MecTa it 00yJaroNINXCsl, TEXHHUECKHE CPeICcTBa 00yUeHUs
(HOYTOYK, TOCKa), JOCTyN K ceTr IHTEepHeT, yueOHO-METOANYEeCKHE
MaTepHalbl, HEKTPOHHbIE 00pa30BaTe/IbHbIE PECYPCHI.

386132, PU, r.Ha3zpans,
lMamyp3ueBckuii OKpyr, yi.
Maructpanshas, 39a, Kopmyc
3E

Ayn. Nellé.

[Tmomans 36,2 M’

[Ipunoxenne

®OH/I OHIEHOYHBLIX CPEJICTB JUCHHUITJIMHBI (MO Y JIS)
51.0.10.02. YncjieHHBbIE METOALI H MATEMATHYECKOE MOIETUPOBAHUE

1.IlpumepHbIe BONPOCHI K 3a4eTy:

1. Knaccuduxanus norpernocteit. [IpubiamkeHHbIe yncia, UX aOCONMIOTHBIE U

OTHOCHUTEJIBHBIC TOTPECIIHOCTH. BepHme 3HaKH 4ucjia. ApI/ICbMeTI/I'-IeCKHe ﬂeﬁCTBHﬂ Haxqg

HpI/I6J'II/I)KeHHI)IMI/I qucJiaMu.

2. llpaBunna npuOIMKEHHBIX BblunciaeHui. [lorpemnocty BerancaeHus 3HaueHui QyHKIUH.

3. YcroitunBocTh. KoppekTHOCTE. CXOIUMOCTh UTEPAIMOHHBIX MOCIIEI0BATEIILHOCTEN.

4. YucneHHble METOBI PEICHNS HEJIMHENMHBIX ypaBHeHU. JIokanu3anus kopHen. MeToasl

JUXOTOMUU.

5. HuciieHHbIE METOIBI PEILIECHUs HEJIMHEUHBIX ypaBHeHUN. JIokanu3anus kopHend. Merton

Hrrotona.

6. UncneHHble METO/IBI PELICHUS HETMHENHBIX YpaBHEHUH. JIokanu3anus kopHeld. Meron

MPOCTOM UTEpAIUH.

3aHATHA,




7. UucneHHOEe pelieHre CUCTEM JIMHEHHBIX anredbpanyeckux ypaBHeHuH. [IpsiMble METOIBI.
Meron INaycca.
8. Meroa nporouku. KoHTpOsIb TOYHOCTH NPHU peann3aluy NPSMbIX METOJOB PEIICHHUS
CJIAY.
9. UncneHHOE pelIeHne CUCTEeM JTMHEHHBIX anreOpandecKux ypaBHeHHH. MTepaninoHHbie
MeToabl. MeTon npoctoit uteparuu. Meton 3eitnens. Teopema 006 orieHKax MOrpenrHOCTeH.
10. Annpokcumanus ¢pyHkuuid. MateprnonupoBanue pyHkuuid. [lonnnomuanbHas
uHTepnossinu. Marepnonsuuonnsie popmyinsl HproToOHA 1151 pABHOOTCTOSAIINX Y3JIOB.
11. Annpokcumanus GyHKIUA. MHTEpIoNsuoOHHbBINH MHOTOWIeH Jlarpamnxa.
12. Anmpokcumanus GyHKIUNA. MeTo HAaMMEHBIIUX KBaPaTOB.
13. YncneHHble METO/bI peIlIeHHs] HAYaIbHbIX 33aJa4 7151 OObIKHOBEHHBIX
nuddepenmanbHbIX ypaBHeHUH. [loctanoBka 3anaun. Knaccugukanus meronos. Meroa
[Tukapa.
14. YucneHHble METO/IbI pellIeHHs] HAYaJIbHbIX 33Ja4 7151 OObIKHOBEHHBIX
Qg epeHraIbHbIX ypaBHeHUH. MeTon Ditniepa 1 ero Mo (UK.
15. Yucnenusle
METO/bI peIIeHUs HaYalbHBIX 3314 JJ1s1 OOBIKHOBEHHBIX AU (epeHInanbHbIX YpaBHEHHH.
CewmetlicTBo MeT0o10B PyHre- KyTThl.
16. IIpubnnkeHHbIE METO/IbI PELLICHUS KPAaeBbIX 3a7a4
JUis OOBIKHOBEHHBIX AU depeHnnanbHbIx ypaBHeHui. [loctaHoBKa kpaeBoi 3a1au.
Knaccugukarus MeTonoB.
17. YncneHnHble METO/IbI pellieH s KpPaeBbIX 3a/1a4 il OObIKHOBEHHbIX AU depeHnnanbHbIX
ypaBHeHUN. MeTo1 KOHEUHBIX Pa3HOCTEN.
18. Munumym QyHKIMM 0AHON niepeMeHHOoN. [TocTaHOBKa 3a/1auM U CTpaTEeruy MOMCKa.
Meton 30510TOTO CEYEHHUS.
19. MuHrMyM QYHKIIMM MHOTHUX NepeMeHHbIX. Heo0XoauMble 1 10CTaTOUHbIE YCIOBUS
MUHUMYMa JuddepeHIpyeMoi GyHKIIMN MHOTHX IIEpEMEHHBIX. MeTo /] rpaiueHTHOrO
CIIyCKa, METOJl HAUCKOPEHIIETO CITyCKa.
20. IToctaHoBKa U KiIaccu(uUKaus 3a/1a4 MaTEMaTHYECKOT0 MporpaMMUpoBanus. Pemenue
3a]a4 JIMHEHHOr 0 MpOrpaMMHUPOBaHMA: TOCTAHOBKA 33aJjauu, rpa)uueckuii MeTo,
CHUMILJIEKC-METO/l, CHMIUIEKCHBIE TaOJIMIIBI.
21. Pemienue 3a7a4 JMHEMHOTO TPOrPaMMHUPOBAHUS: CUMILIEKC- METO/1, CUMILIEKCHbBIE
TaOJINLIBI.

IIpakTnueckas padora Ne 1 «[IpuOnkeHHbIe BHIYMCICHUS»

IIpakTnyeckas padora Ne 2 «[IpubnmkeHHOE peleHne ypaBHEHU»

YupaxHenus.

OTaenuTh KOpHU ypaBHEHUS TpadUIeCKH U METOJIOM HCCIIEIOBAHUSI OTPE3KOB.
1.x3-12x+1=0. (OtBer: (-4;-3), (0;1),(3;4))

2.x3+2x-7=0. (Otsert: (1;2))

3.x3-9x2 +18x - 1 =0. (OtBer: (0;1), (2;3),(6;7))

Pemute criocoboM Xopa 1 KacaTembHBIX ¢ TOUHOCTHIO 710 0,01 ciemyromue ypaBHEHUS:
4.x4+3x-20=0. (Otser: 1,94)

5.x3-2x-5=0. (OtBert: 2,09)

6.x4-3x+1=0. (OtBer: 0,33; 1,30)



7.x3+3x+5=0. (OrBer: -1,15)
[TpuMeHrB KOMOMHUPOBAHHBIN CITOCOO XOP/ M KAacaTeIbHBIX PEIINTh YpaBHEHHUE.
8.x4+5x-7=0.(OtBer: 1,11)
Pemuth criocobom utepanuii ¢ TouHoctbio 10 0,01 cienyronue ypaBHEHUS.
9.x3-12x+5=0. (OtBer: 0,42)
10. x4 - 2x2 - 4x - 7= 0. (OtBeT: 3,62)

IIpakTunyeckas padora Ne 3 «MHTeprionupoBanue (yHKIHID
1. Mcnonp3yst nHTEpnoIsIMOHHYI0 popmyiy Jlarpanxka, HAWUTH ypaBHEHHE Napaboibl MPOXOASIIEH
yepes ToukH (2; 0), (4; 3), (65 5), (8;4), (10; 1). (OtBer: y =32 1 (x4 - 26x3 + 220x2 — 664x + 640))
2. Hanwr Touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonp3yst nHTEpHONAMOHHYIO Gopmyry Jlarpamxa,
COCTaBUTh ypaBHEHHE (YHKIUHU, MPUHUMAIOUICH yKa3aHHbIE 3HAYEHUS IPHU 3aJaHHBIX 3HAYCHUSIX
aprymenTa. (OtBer: y=3 1 - (- 2x 3 -15x 2 + 25x -9))
3. Ucnonb3ys wuHTepnoisiuoHHyio ¢opmyny Jlarpamka, mocTpouTh (PYHKIHIO, MPUHUMAIOUIYIO
3HaueHMs 3aaHHbie Tabuiei. X 1 346y -758 14 (OtBer: y=51(x3-13x 2 + 69x -92))
4. Vcnonp3ysi MHTEPHIONAIUOHHYIO (opmyny Jlarpanxka, mocTpouTh (GYHKIHUIO, TpaduK KOTOPOI
npoxoauT uepe3 Touku (2; 3), (4; 7), (5; 9), (10; 19). (Oteet: y =2x - 1)
5. lanbl necsatuanble Jjorapudmel gucer: 1g 2,0 = 0,30103, Ig 2,1 = 0,32222,1g 2,2 =0,34242,1g 2,3 =
0,36173, Ig 2,4 = 0,38021, 1g 2,5 = 0,39794. Ilonw3ysicb MHTEPIOJIALMOHHON Gopmyoi HeroToHa,
Hatu lg 2,03. (OtBer: Ig 2,03 = 0,30750)
6. Haiitu wunTepnonsiuuoHHbld monuHoM HerlotoHa ans gynkumu y = f (X), eciau M3BECTHBI ee
snauenus (1) =6, £(3) =24, £ (4) =45. (OtBet: y =4x 2 - 7x+ 9)
7. Haiitu uHTepnoasSMoHHbI nmomuHoM Heiotona mia Gpynkuuu f(x)= 2X U ee 3HaYCHHUSIM B TOYKaX
x0=-1,x1=0,x2=1,x3 =2, x4 =3 u Beruuciuts f(-0,5) u {(2,5). (OtBeT: y =8 +4(x - 3) + (x - 3)(x
=261 (x—=3)(x-2)(x—1)+48 1 (x—3)(x-2)(x — 1)x, f(-0,5)= 0,700, f(2,5)=5,658.)
8. CocTaBUTh HHTEPNOISALMOHHYIO popmyny HbloTOHA MO JaHHBIM TaOIUIIBI
x01234
y 14154085
(OtBer: y=x3+x2+x+1)

IIpakTnueckas padora Ne 4« IpubnmxenHoe petenne nuddepeHInalbHbIX YpaBHEHUN



Ynpasnenun.

1. llo dopsync npaMOYTOIBHHKDE BEMHCINTE [ lIJ;dr. paziHE HHTCPBAT MHTCTPHPORAHNA HA

10 waereii. OucHITE NONPENIHOCTE,
{Omeem: [ =120+0025;

2. llo popuyae Tpancipl BUMHCANTE J"-I-J';dx,pu'ﬁun MHTCpBan uHTerpuposanua Ha 10 sacTeii.
]

OueHHTE NONPEUIHOCTS,
{Omeem: [=1218+0002)

3. llo popuyne Cumncona BuMBcIHT: [ = I-J‘HT;{; € ToMHOCTRED A0 0,001
o

fOmeem: [ =1148+0,001)

4, llo popuyae Cumncona BuMBcaInT: [ = _I";ﬁ , € ToUHOCTRIO o 0,0001

(Omeem: n= 0, [=050001+0,0001) |

5. Ilo popuyae Cumncona BuMBeanTs [ -I£ © TouHoCTRIO a0 0,01
X

{Omeem: n=235 [=060+001)

6. Ilo popuyac Cumncona BEMHCINTS Iljmdx,cmmcfmaoﬂ.ﬂl
i x
(Omeem: n=4, [=024%001)

7. llo popuync Tpancunii BeMHCANTS I-_re"id:.cmmm a0 0,01

1]
(Omeem: n=4, [=0,75£0,01)

8. llo gpopuyne Tpancunii BRMHCINTE I-I‘;’u—s'xdz,cmmmmﬂ,ﬂl
s l+x

IIpakTnueckas padora Ne S «[IpubnkeHHoe perienue 1uddepeHInaaTbHbIX YpaBHEHUI»



Yupaaucumns.

1. Haftme, scooaniys wmeroa dscpa, awaecsms dyuxin v, oapeieaseno@l snddoposmmaniinig
VPR MM flﬁ.mmm)ﬂi-l.mh-o,l.w
OTRCKINNCM NOPAMIX SCTMPeX avcsuil v

Omwem x a ol |62 | 63 | o+
¥ ] 70 | 518 | .25 | 131

2, Haftvw 00 MeT0y HAScpa SCTHPC MNcHNs QyWmn ¥, oopeacaiesoll ypamicunen Y sxey,
pe HaNATLNOM Yoaoam YO = J npesisas k ~ 0.7,
Owacm:

x 6 o7 |62 o3 |a¢
¥ ] LI |12 |136 |1.92

3. Haftvw po setogy Jacps TpH mascies gywsine ¥, oapeicaicmoll ypasscimen y'slexey’,
Ope MaNAILNOM Yoo YOy = | npesiusas k - 0.7

Owaem. X 0 0,2 02 03
] 1.2 145 | 178

4. Hafivi 00 Merozy Hscpa wcTipe Iaecins Syt ¥, onpe acincwoll ypascunen Y s x +y,
TIPS HINAILROM Yoo yY0) = O, npesiusas k < 0.1,

Omaem. X 67 62 03 04
0 6005 | 0005 | 601¢

S, Hafimu, scoonuays seroa fascpa, auaecsns gy v, onporeasesolt anddeposmianiiniv
ypanmcumen ' =y’ f'-':. OpK saNARROM yoaomm W) < 4, npasaoas & < 0], Orpassrasascs
mmxuwujwﬂ Wavcsdl ¥y

Omsem; x 6 o7 a2 o3| o¢

I LI 1is 1.25 131

6, Hafttu me1oaon Jacpa wecacunodl pouicune ypassucies ’-'.L"L:g%;—x”- 2 orpeaxe [0, 1], npu

HraaLson yosossm w) = | opeinevas & « 0,7
Omoss: Ty 6 | 62 |6s [a6 | oz | 1.
] 11 118 1.2¢ 127 J,

S

N
e

JladopaTopnasi padora Ne2.
«METO/1bI PELIEHUSI CUCTEMBbI JIMHEUHBIX AJITEBPAMYECKUX YPABHEHMIN»



2. /laboparopuas pabora Ne2. METO/1bl PEINEHHA
CHCTEMBI JIHHENHBIX AJINEBPAHYECKHX
YPABHEHUI

2.1. TlpsMuie METOAM peiuenus

2.1.1. Hlocmanoexa sadavu
Byaes paccMmarpusars CHCTCMM ypasHcHish Bl za:
@, X, +a,X, +..+a,x, =b
Ay X) + A Xy +...+ @3, X, = b,
' 2.1y
A Xy + Qs Xs +... 40X, =b,

AX=b, 22)
b =(b,b;,..5,)" — sexrop csoGommmx wacHos, ¥=(%,%,..%,) -
BEKTOP HCHIBOCTHRIX c BCUICCTBCHHBIMN KOOPAMHATAMM,
A=(a,), i=lm j=ln - scwecTecuMan MaTpHua panMcpa mxa,
saTpuua kooddumenTos cucresu (2.1).

Dddexuanocts cnocobos pemenns cucremut (2.1) 80 muorom
JARNCHMT  OT  CTPYXTYPW M CBOACTE  Mmatpuum  A° pamacpa,
OGYCAOBACHHOCTH, CHMMCTPHYHOCTH, TANOAHCHHOCTH (1. €. COOTHOWICHNS
MOKAY  MNCAOM  HYACEMX M HCHYACEBMX WICMCHTOB),  cneumduixn
PACHOIOKCHHL HCHYACBLIX WICMCHTOB MATPHIL.

Teopema  Kponexepa-Kanewwu:  Heobxommmus  yeaosuesm
CYMICCTBOBIHMR CAHHCTBCHHONO PCIUCHMA cHcTeMmud (2.1) saaseres:

det 420,

Onpedeaenue. Hopaoll HIIMBACTCA Takan BemrmHa, obnazaomas
caoficTsamum:

D KI>0,lii=0®x=0,

2) = 2Hid,

3) ke ls i+ Ml



Onpedeacnue. Ecan b npoctpaictne pekropon ¥ = (X%, ¥,y ¥,)’
seeacua nopsa fix|l, ro coramacosammofl ¢ mefl nopmoll B npocTpancTee

MATPHUL A HAILIBACTCA HOPMA “-npl%‘l.xto.

Tabmua 2.1
Bian HOpM BEXTOPOS 1 MaTpHi
[B npocTpancTee sekTopos [ B npoctpancrae marpiu
1. KyGuscckas nopsa
K = sk = S
2. Oxradapuseckas HopMa
.=k .= g( k)
- 3. Cepunccxan Hopma
H = |2k = M-S

2.1.2. Memoo l'aycca

Oznn w3 MeToz08 pewenis cucremut (2.1) = meroa Nayeca. Cyre
seToaa laycca 3axmodacTcs B NPHBCACHHN WCXOAHOR martpuum A X
Tpeyroansony suay. byaem nocrommmo npusouwmrs cucremy (2.1) x
TPCYTOALHOMY BIIY, HCKIONAN 0CACAOBATCALHO CHAYARA X, W3 BTOPOrO,
TPCTRLIO, ..., =10 YPASHCHMI, JATCM Xy W1 TPCTRENO, YCTECPTOND, ..., 1O
ypasseniit npeodpasosaniol cHeTeMM i T. A

Ha nepsom yrane 3asMesiM BTOPOC, TPCTRE, ..., A-C YPABHCHUR Ha
YPABHCHIA, NONYHAOUMCCA CAOKCHHCM ITHX YPaseeHuil ¢ nepsum,

ymmumcommmmm--‘l. -2 . -
iy a, a,
Pesyasraron sroro yrana npeofpazosannil GyacT IKBMBANCHTHAS

(2.1) cucrema



AN

Cucrema ypannenuit

b2

3241
0,257
0324
0,438

-x, +0197-x, +0,643-x +0,236-x, =0,454
x, +3853-x +0342-x, +0,427-x,=0371
~x, +0317-x, +2793- x, + 0,238 - x, = 0,465

x, +0326-x, +0483- x, + 4229 . x, =0,822,

3,405
0,227
0,419
0,325

x, +0472.-x, +0395-x, + 0253 . x, =0,623
x, +2957-x, +0342-x, +0327 -x, =0,072
cx, +0341-x, +3238-x, + 03M - x, = 0,143

-x, +0326-x, +0,401-x, +4,273-x, =0,065,

3974
0,242
0,249
0,387

-x, +0347-x, +0,439-x, +0,123-x, = 0,381
-x, +2895-x, +0,412-x, +0,276-x, =0,721
-x, +0378-x, +3,91-x, +0358-x, =0,514
%, +0266-x, +0431-x, +4022-x, =0,795.

3as2
0,254
0,305
0423

-x, +0458-x, + 0125 -x, + 0,236 - x, = 0,745
x, +2458-x +0325-x, +0,126-x, =0,789
-x, +0125-x, +3869-x, +0,458-x, =0,654
-x, + 0,452 x, + 0,248 - x, + 3896 - x, = (,405.

S

2979
0273
0318
0219

~x, #0427 . x, + 0,406 - x, + 0348 - x, =0,341
-x, +3951-x,+0217-x, + 0327 -x, =0 844
-x, +0197-x, +2875-x, +0,166-x, =0,131

-x, +0,231-x, + 0,187 -x, +3,276- x, =0.381.

2,048
0,495
0277
0,766

-x, +0172.x, +0,702-x, +0,226-x, =0,514
cx, +4093-x, +0,083-x, +0,390-x, =0,176
-x, +0368-x, +4164-x, +0535-x =0309
-x, +0,646 -x, + 0,767 - x, + 5,960 - x, =0,535.

2,389
0,329
0,186
0,197

-x,+0273-x, +0126-x, +0418-x, =0,144
-x, +2,79-x, +0179-x, +0,278-x, =0297
x, +0275-x, +2987-x, +0,316-x, =0529
<%, +0219-x, +0274-x, + 3,127 -x, = 0869,




Ne

Cucrema ypanuemwit

17

5,482
0,580

0319
0,043

-x, +0,358-
-x, +4,953-
-x, +0372-
-x, +0459-

x, +0237-x 4+0409-x, =0,416
x, +0,467-x, +0,028-x =0,464
X, +8935-x, +0520-x, =0979
x, +0319-x, + 4,778 - x, = 0,126,

3,738
0,519
0,306
0272

X, +0]195-x, +0275-x, + 0,136-x, =0815

-x, +5,002-

-x, + 0381
~x, +0,142-

x, +0,405-x, +0,283-x, =0,191
x, +4812-x, +0418.-x,=0423
x, +0314-x, +3935-x, =0352.

19

3910
0217
0,201
0,531

-x, +0129-
-x, +4,691-
.x.+o'372.

x,+0,283-x +0107-x, =095
x,+0279-x, +0237-x, =0,432
x, +2987-x, +0,421-x, =027

-2, + 0196 -x, +0236-x, + 5032-x, =0,458.

g

5,482
0,607
0,367
0,389

-x, +0617-
-x, +4,195-
-x, +0576-
-x, +0,356-

x, +0520-x, +0,401-x, =0823
x, +0232-x, +0570-x,=0152
x, +8193-x, +0,582.x =0625
x, +0207-x, +5772-x, =0315.

3345
0,125
0314
0197

-x, +0329-
-x, +4.210-
-x, +0,251-
-x, +0512.

x, +0,365-x, +0,203-x, =0,308
x, +0402-x, +0,520-x, =0,283
x, +4531-x, + 0,168 - x, =0,680
x, +0302-x, +2951.x,=0293.

247
0,466
0,204
0326

-x, +0,278
+x, +4,23S8-
-x, +0.501.
-x, +0,421.

-x, +0397-x, +0,239-x, =0,721

x,+0264-x +0358-x, =0339
x, +3721-x, 40297 -x, =0050
x, +0254 - x, + 3286 x, =0,486.

3476
0,425
0,252

-x, +0,259-
-x, +4,583-

x, +0376-x, + 0,398 - x, =0%71
x, +0417-x, +0328-x =0,739

+x, +0,439-x, +3972-x +0,238-x =0,644
0265 -x, +0291-x, +0,424 - x, + 3864 - x, = 0,581,




N

Cucrema ypaswennit

2958-x +0147-x, +0354-x, +0,238-x =0,651
0127 -x, +2395-x, +0,256-x, +0,273-x, =0898
0403-x, + 0184 .x, +3815-x, + 0,416 x, =0,595
0259-x, +0,361-x, +0281-x, +3736- x, =0,389.

4503-x,+0219-x, + 0,527 -x, +0396 - x, =0,553
0259 -x, +5121-x, +0,423 - x, + 0,206 x, =0358
0413-x, +0,531-x, + 4317 -x, +0,264 - x, = 0,565
0327 -x, +0,412-x, +0,203-x, +4851-x, =0,436.

12

S103-x, +0,293-x, +0336-x, +0.270-x, =0,745
0179-x +4912-x, + 039 -x, +0375-x =0,381
0189 . x, +0321-x, +2875-x, +0,216-x, =0,480
0317 -x, +0165-x, +0386-x, +3934.x, =0552.

13

5554-x,+0,252-x, +0496-x, +0237 - x, =0,442
0,580 -x +4953-x, +0467-x, +0,028-x, =0464
0319-x, +0372-x, +8935-x, +0,520-x, =0979
0,043 -x, +0,459-x, + 0319-x, + 4,778 - x, = 0,126.

14

2998-x, +0.209 -x, + 0315 x, + 0,281 x, =0,108
0163-x, +3237-x, +0,226-x, +0,307-x, =0,426
0416-x, +0,175-x, +3239-x +0159-x, =0310
0287 -x, +0,196-x, + 0325 -x, + 4,062 -x, =0,084,

15

$§452-x, + 0401 - x, 40,758 - x, + 0,123 - x, = 0886

0,785 -x, + 2,654 -x, + 0,687 -x, +0,203 - x, =0,356
0,402-x, +0244-x, +4,456-x, +0,552-x, =0,342
0210-x, +0514-x, + 0,206 - x, + 4,568 - x, =0,452.

16

2923-x,+0220-x, +0,159-x, + 0,328 - x, = 0,605
0363-x, +4,123-x, + 0,268 - x, + 0,327 -x, =0,496
0169 -x, +0271-x, +3,906-x, +0,295-x, =0,590
0241-x,+0319-x, +0,257-x, + 3862 -x, =0896.




e

Cucrema ypannemuit

2979-x, + 0427 -x, + 0,406 -x, +0,348-x, =0,341
0273-x, +3951-x, +0,217-x, + 0327 -x, =0,844
0318-x, +0197-x, + 2875 -x, + 0,166 -x, =0,131

0219-x, +0,231-x, + 0187 -x, +3,276 - x, =0.381.

3738-x,+0195-x, +0275 -x, + 0,136-x, =0815
0519-x, +5002-x, +0405-x, +0,283-x =0,191
0306-x, +0381-x, +4812-x, +0418-x, =0423
0272-x, +0142-x, +0314 - x, +3935-x, =0,352.

4855-x, +1239-x, +0272-x, + 0,258 -x, = 1192
La91-x, + 4954 -x, +0,124-x, +0.236-x, =0,256
0456-x, +0,285 -x, +4354-x, +0,254-x, =0852
0412-x, +0335-x, +0,I158-x, +2 874 -x, =0862.

5401-x, +0,519-x, + 0,364 -x, + 0,283 - x, = 0,243
0,295-x, +4830-x, +0,421-x, +0,278-x, =0,231
0524-x, +0397-x, +4,723-x, + 0,389 -x, =0,721
0503-x, +0264-x, + 0,248 x, + 4 286 - x, = 0,220,

3857 -x,+0239-x, +0272-x, + 0,258 - x, = 0,190
0491-x, +391-x, +0,131.x, +0178-x, =0179

0,436-x, +0,281-x, +4,189-x, +0416-x,=0,753
0317-x, +0229-x, +0326-x, + 2971 -x, =0.860.

4238 x, +0329.x, +0,256-x, + 0,425 x, =0,560
0249-x, +2964-x, +0351-x, + 0,127 - x, =0380
0365-x, +0217-x, +2897-x, +0,168-x, =0,778
0178 -x +0294-x, +0,432-x, +3,701-x, =0,749.

89 +0273.-x, +0,126-x, + 0,418 -x, =0,144

0329-x, +2,79-x,+0179-x, +0,278-x, =0,297
0186 -x, +0275-x, + 2987 - x, +0.316-x, =0,529
0197 -x, +0,219-x, + 0274 - x, + 3,127 - x, =0,869.




k ) dac; ) & R, R, R, R,
0 0,1301 0 0 0 0,1301| 0,0623| 0,0550| 0,031%
1 0 0,0623 0 0 0| 0,0623| 0,0579] 0,0504
2 0 0| 0,085 0 | =0,0034 o| 00s50| 00439
3 0 0 0| 00418 | =0,0123 [ =0,0152 0| 00418
] 0 [ =0,0185 0 0 [ =0,0126 | =0,0185 | =0,0048 0
5|=00115 0 0 0|=0,0115 0|=0,0039| 00019
6 0 0,0031 0 0 0 00031 [=0,0030| 0,0021
7 0 0 [ =0,0031 0 [ =0,0002 0 =0,0031| 00018
] 0 0 0| 00019 0,0003] 00009 o] 00019
u 0| 0,0007 0 0] 00003] 00007 | =0,0002 0
Cymampys Boe npupatenns &' , Hafl 3eM IHaUCHNS KopHel:
=g&¢ =0,1401-0,0115=0,1286,
x, =3 & =0,0623 -0,0185 + 0,0031 +0,0007 = 0,0477,
=]
X =i&: =0,0550 - 0,0031=00519,
-
x, =3 & =0,0418+0,0019=0,0437.
-
2.3.3. Bapuanmu sadanui
N Cucrema ypanuenuit

4003-x, +0,207 -x, + 0,519-x, + 0,281 -x, = 0,425
0416-x +3273-x, +0326-x, +0,375-x, =0,021
0297 -x, +0351-x, +2997-x, +0,429-x,=0,213

0412-x, +01%-x, +0215-x, + 3,628 - x, = 0946.

"

2591-x, +0512-x, + 0128 - x, + 0,195 - x, =0,159
0,203-x, +3,469-x, +0572-x, +0,162-x,=0,280
0256-x, +0273-x, + 299 -x, +0501-x, =0134
0381-x, +0219-x, 40,176 - x, + 5,903 - x, = 0864,




] =0
R} = R} —0,26825" = 0,0999 - 0,2682 - 0,1401 = 0,0623
R} = R* = 0,0803G" = 0,0692 = 0,0803- 0,1401=0,0579 "
Ry =R} - 0,0162%) =0,0527 - 0,0162 -0,1401 = 0,0504
AHATOMNIMHO  HAXOAMM  MAKCHMATRHVIO M0 MOIVIKN HEBSIKY
R;=0,0623 W cooTseTCTRYIOWCH HEMIBCCTHON X] A3UMM npHpauicHne
=R;=I:I.N13.
Toraa R;=0, a oCcramnme HCBRIKN Nepecturacu no opuyae
R = R} +@d, (i #2), noay-mus
R = R 005524, = 0-0,0852-0,1375 =-0,0034
k=0
R} = R = 0,04684c) = 0,0805 - 0,0468 -0,1375 = 0,0550°
R} = R} =0,01624¢c} =0,0550 = 0,1045-0,1375 =0,0439
CHOBA HAXOZMM MAKCHMATLHYIO N0 MOAVMO Hesuiky R =0,0550 n
coorsercTByIowedl nesisecTHoll x} aamm npupamenne dr = R] =0,0550 .
Toraa R)=0, a OCTAIMHEC HCBAIKHM DEpeciuTacw no gopayae
R =R} +a d (i=3), noayamm
R ==00123
R} ==0,0152
R =0 ‘
R =00418
[ponecc  aKAHMMBACTCH, KOMAA BCC  HCENIKN  nocacmiedi
npeodhpasosantof cucrems GyayT pasiateca 0 ¢ sa1annoll TOHOCTIIO,
Jla aocrioxenns TosmocTi £=0,001 npuluckenns GyaeMm HaxomTs
0 TEX NOP, NOKA HE BENOAHNTCH HEPABCHCTBO
R* <000Li=14.
Bee pumncacsua jancces B rabamuy.

X

JlaGoparopuasi paGora Ne3. «PEIIEHUE HEJMHEWUHBIX AJITEBPAMYECKHX
YPABHEHUI»



3. /laboparopuan pabora Ne3. PEHIEHHE HEJTHHENHBIX
AJTEBPAHMECKHX YPABHEHHI

3.1 Mncaennnie METOIM Pelenns e annefinnx ypasuenni

311 Jloxaruranun xopned

Byaes pacemarpusars 3aaavy npubasokcHHONO HaxoxacHns wyach
$ynxwn oanoll nepessennoli

f(x)=0, (3.1)
rac [ iR —» R, —aareGpantiockan i TPancUcHACHTHAR QyHKims.

Teopema 1 (Boasuano-Koww). Ecm wenpepusnas ua [a, b)
dyuxius flx) Ha KOHUAX CrO HMCCT NPOTHBONOAOKHLIC IHAKN, T. €.

Sla)-f(b)<0, (3.2)
TO Ha uHTCpBane (g, b) ona xoTx Gt 0H pas oSpaIACTCR B HOAL,

Crabocms meopemm:

1. He aacr oreera Ha sonpoc 0 xaanvecTee xopucht ua [a, b] 8 caywae
BLNOAHCHUR yeaosus (3.2).

2. Ecan ycnosie (3.2) HE BUNOAHCHO, TO HE NOBOARCT YTBCPAIATS,
410 xopucit Ha [a, b] ner.

Yeuwrenue meopenu.

Teopema 2. Henpepuisnas, CTporo MosoToHHas Gynxums fix) umeer
W OpH TOM CAMBCTBCHHLI HOIL HA oTpeike [a, A] Toraa u Toasko TOrAa,
KOIA2 Ha CI'0 KOHIAX OHA NPHHIMACT THAYCHIS PATHRIX THAKOS,

Yeranosurs  MOHOTOHHOCTE HA  JAHHOM OTPCIKC  MOKHO A8
anddepermpyesofl  dynxumn, nOTPeGOBAE  MAKONOCTORHCTBA  ©C
NPOHIBOAHOMN HA BCCM OTPCIKE.

Teopema 3. llycrs f e (‘[a;b]. TOrAa ccam f'(x) HE MCHRCT IHAX HA
unrcpsane (a, b), 1o ycaomme (3.2) ssascres  HeoGxouMMEIM M
AOCTATOMHMM A% TOro, 4robu ypasscawe (3.1) umeno u npu oM
cAMHCTBCHHLEL KOpeHs Ha oTpeake [a, b).



1.2.3. Bapuanmu sadanuii

N Y panuenne N Ypanucune

! fix)=Jdx=x"Inx+4-15 16 | fix)=exp(~=0,5x)=02x" +1
2 | fix)=cosx=exp(~x)+0,5 17 | flx)=exp(-0,4x")=0,5x" +1
3 f(!)'lé-O.CJ;F-O.th A f(ﬂ=|‘5-°.4ﬂl;_7-c",snx
. /(x)-z—ﬁ-zhx 19 | f(x)=2-05x" -05x" sinx-x
S1/m=1-052 nx+03Jx 0 | f0)=03expix)—cos 1+ 2
6 | fix)=l=xinx+03Jx 21 | f(x)=0Sexp(=x" )+ xcosx
T | f(x)=3-05Jx —exp(0,5x°) |12 | S(x)=cos’ x=08x"

¥ [fx)=3-vx +05kx T [ fix) =1+ expi—x) - ix)
V[ f(x)=03exp(—0,74x) 22" +4 [| 2% | /(D) =xlnx-exp(-0,57)
10| fix) =0 Scxpvr)-029x +2 |2 | S(x)=sin(0Sx)+1-¥

T [ f(x)= exp(0,75)-03Jx +1_ [|2° | J(x)=cos(0,5x) -0l x
2 f(x)=3-Jx-05Ix 27| sl =expi=03x" ) =x +1
13 I(X)SO.ZGp(-x’)-J;¢3 28 | f(x)=cos’ x=0Jlexp(x)

| fix)=03cos’ x=Inx+2 29 | fix)=x' —exp(=x")

15 | fix)=exp{=0,5x")=x" +0.2 30 | fix)=x=-snx=-025




n x, j‘x.) k-x—"
0] =1,000 000 2,632 121
1| =0,533922 0,136 050 0,466 078
2| =0,494 503 0,000 114 0,039419
3| 0,494 468 o0 0,000 034
4| =0,494 468 o0 0

Ha serscproft  wrepawnm gocruracsm  meolxoammofl  TounocTw
jr,=x]<10%,  cacaomareanno, KOPCHL  YPaBHCHMS
x = -0494468.

HCKOMBIR

5) Memoo xopo
[MocTpony repaunouHuil NPoUeCe METOAR XOpA

xﬂ:xﬁ-.—jgﬂ.)_.(x.-x_),
Sx)=f(x)

Jaqaumm x,=-=1 u x =0. byacM BUNOIHATE BMMHCICHMR 0
sunoaHcHus  yeaosus fr —x_|<e=10". Ceeaem Bee BuMMCICHHR B

Tabauy.
n x, Six,) "- - x-o'

0| =1,000 000 2,632 121

1| 0000000 =1,000000 1,000 000
2| 0,275 321 | 0,586 855 0,275 321 |
3| 0,666 403 0,670 578 0,391 082
4| 035782 -0,117435 0,208 561
S| 0,358 924| 0,018 319 0,051 081
6| 0,398 668 0,000 663 0,005 744
7] <0498 467 0,000 004 0,000 201
8| =0,494 468 0 0,000 001

Ha socssoll  wrepaumsn
lx, = x,|<107,

x" = =0494 468,

CACOBATCAHO,

HeKOMB

AocTuraem  HeoOxomMMOlR  TOMHOCTH

KOPCHL  YPABHCHHA



3) Memoo cexymux
[ocTpoin HrepatnonHuil NPoOLECe METOAR COKYIMX

r =g L% (5 -x)
T S Sx)

Zazaumm x,=-1 u x,=0. ByicM BROOIHSTE BLMHCICHHR 10

BunoaHcHns yeaosis fr -x |<e=10". Cseacm Bce BumMmcacums B

rabanuy.
n x, Jix,) b ==

0] =1,000 000 2,632 121
1 0,000 000 =1,000 000 1,000 000
3| 0,275 321 | 0,586 853 0,275 321 |
3| 0,666 403 0,670 578 0,391 082
3| —0,457842| <0,117435 0,208 361
S| -0,488 924 -0018 319 0,031 081
6| 0498668 | 0,000 663 0,005 744

[T 7| 0,498 367 | 0,000 004 0,000 201
8| =049 468 0 0,000 001

|x,-x,|$|0".

Ha socemofl  wrepawmm  aocruraem  HooGxoammoll  TOMHOCTH
CACAOBATCABHO,  MCKOMBIT  KOPCHL  YPasHCHHR

x = -0494468,

4) Memoo «roumanan
TTocTpouM HTCPALMOHHLI NPOLIOCC MCTOAA «I0LMAHAN
2
X =x - -I(L)f(“.) .
2/ (=)= f(x)f"(x,)
Byaes  BMNOAHATS  BRMHCACHMR 0  BARNOJANCHHR  YCIOBMS

fr, =x_|s£=10". Cocaen nee surmcacuns s raamuy.



n X, Six,) I‘. -X«I

0 1,000 000 2,632 121

1] =06423524 0564968 | 0,357 476

2 =0,512074 0,059 362 0,130 450

3| 0,498 742 0,000910| 0,017 331

3| 0,93 368 | =0,000 001 | 0,000 274 |

5| -0,49¢ 468 0 0

Ha nsrolt  wrepaumm  pgocruraces HeoOxommmoll  ToMHOCTH

|y, -x]|<10™,  cacaromavensmo,  mcxommii  kopems  ypaswerns
x" = -0494468,

2) Memoo Cmedppencena
TMocrponn urepaunonnsil npouece Meroaa Credudesicena

- IEX)

= T A S - (5
ByAcM BUNOIHATE  BMYHMCACHMS 20  BMOOAHCHHS  YCIAOBMS
Jr, =x_] £ =10". Cocacn nce surmcacnns & TaGanuy.

n x, /(x.' |‘--"u|
0| =1,000 000 2,632 121
1| op23s21| -1022985| 1023820
3| =0,262973 | 0,612266| 0,286 794 |
I3[ =0,319295| <0,232177| 0,156 322
4 0483759 -0,035206| 0,068 464
S| =0394219| -0,000827| 0,010 461
6| 0,494 468 | =0,000 0005 | 0,000 249

[~ 7| =0,494 368 0 0

Ha ceanmoll  wrepaumn  gocruraes  Heobxomsof

jr,=x|$10*,  cacaomareanno,

x »-0494468.

HCKOMBI

KOPCHL  YPABHCHMSA



3. Haftaesm ¢ TousocTeio 10™ xopess ypastesns meroaom Heotona,

Baascans s1opyio npoissonyio Gysxim:
Sx)=dx=3x" =¢*, Mx)=d-6x-¢".
Boismes Hasaasioe npubmckesne x, =-1, rax kak f(-1)/7(=1)>0.
OGpazyem urepaumonsnil npoucce meroaa Huorona

_J=) _h'-x'-c‘

Xu=xX, f‘(x.)a". 4:.-3:. _— X
BLNOIHACM BAYHCACHIR 10 BUMNOIHCHIA YCa0sus fr, - x_]<e =107,
Pacnonoasm Boe BuMmcacHis 8 rabmue.

xl /(x-) r(x.) b- -xﬂ'
=1 000 000 2632121 | =7.367879
0,642 7157 0,565 981 | =3,336 281 | 0,357 243 |
-0.512 235 0060018 | =3,435251| 0130522
0,394 764 0,000 982 | =3,323 145 | 0,017 471
-0.494 468 0,000 000 3| =3.321266| 0000295
0,393 368 0 =3,321266 0

0 I I Y I -

Ha nsroft  wrepaumm  gocturaes weolxoammofl  ToMHOCTH
jn =x|€10°,  cacaosavemmo,  mCKOMMIA  KOPCHL  YPABMCHMA

x = -0494 468,

4. Halpire MCTOAOM N0 BAPHAHTY KOPCHL  YPABHCHHS C
TosHOCTRIO 107,

1) Pasnwocmumit Mmemod Heromona ¢ nocmosunsin wazom

[Mocrposy nrepatmonsudl npoucce pasHocTHOrO Meroaa Huorona ¢
nocTosHHuM warom A= 0,001

g L)k
" fix e b= fix)

ByAeM BMDOAHATE BUMHCICHMS 20  BMOOAHCHMA  YCAOBMSN
|x_-x_‘|$t=10“.

Ceeaem see susincacuns B rabumny.

Xout



Toraa q=W1x‘=¢'(-l)=08‘<l. Boismem 3a x, acsuil xomen
orpeika —1. Buuncacnus GyaeM BROOIHATS 20 BUNOIHCHHA YCI0BNS

p,-x,,|s-l-;'-¢-l_&o.ool-o,oooz.

q 034
1
“ —
o —
a: <
e //
= Q
J—Z
- 2z
s i
“
Puc. 3.6, I'padux nporcsmoamodt ¢rymspos ¢ x)
Buinoasusm nepeyio Hrepanmio
iy By
5 =e(r)= BT T5 T g,
Buancacuns sanecem B rabanuy.

| o) fr-x]
=1,0000 | =0,3420
0,320 | =0,4511 0,6580
04511 | =0,3856 0,1091
«0,4929 0,0345
0,499 | -0,4942 0,0073 |
0,942 | =0,3944 0,0013
0,4988 | =0,4945 0,0002

ol &) w | =~ =
:

Iockonsky L-.-x,lso.oooz, CHMTACM, HTO KOPCHL YPaBHCHMA
x" = =049 ¢ roqHoCcTs £ =0,001,



Ypasucune uameer oaun  AchcTEMTCAbHMIl KOPCHL Ha  OTPCIKE
cmmol Aumu x e [-10).

2. Bulpas B Ka90CTRC HAYAILHONO NPHOCKCHMS 0K K3 KOHUOR
HAMATLHOIO OTPCIKA, YTOMHHUM KOPCHE MCTOAOM NPOCTRX Mrepaumil ¢
TOMHOCTRIO £ = 0,001,

Jlax yroro opeysapureasso mafsem  f(x)=dx-3x" —¢'. Hapucyem
rpadex noxysennoll dywxunm wa orpewe x e [- 10] (pue. 3.5).

o

:‘ //.-
. =

" B

< /

N

Puc. 3.5. I'pagx nposcsnosmodt gymxzoe f(x)

Orciona maxoms O= W(x‘:]‘(-l)- 7.36.

Bubepem &k, yaoancrsopsiouiee yeaosmo (3.16). Tak xax [“(x) <0
na orpexe x e [-10), cacaosareanno, subepes &k =—4.

Toraa pysxuns ¢(x) Gyacr nmers s

,(x)sx_](:)‘lxo-z.t"-x’-e’.

Hallaem npoussoanyo $ynxum @(x) # nocTpoum rpadux ofl
ynxim na orpesxe x e [~ 1,0] (puc. 3.6).
_/(x)=¢+4x-1x'-c'

k 4 ’

¢'(x)=x



2. Bulpas B Ka4eCTRC HAMAALHONO NPHOIKCHUA OJMH M3 KOHUOB
HAYAILHOID OTPCIKA, YTOMHHTC KOPCHL MCTOAOM NPOCTRIX Wrcpaumi ¢
TOMHOCTRIO £ =0,001.

3. Haltamre ¢ T1oMHOCTRIO 10  KOpCHB  YPaBHCHHS  MCTOAOM
Husorona.

4. Hallamre MCTOZOM 1O BapUAHTY KOPCHL  YPaBHCHMA ¢
TOMHOCTRIO 107,

Meroa no sapuanram:

1,6, 11,16, 21, 26, 31 — pamocruuil Merox Hulorona ¢ nocTosnnuM
arosm,

2,7,12,27,22,27, 32 = weroa Creddencena,

3,8, 13, 18,23 28, 33 - meroa coxyumx,

4,9, 14, 19, 24, 29, 34 - MeT0a «I0UMARAN,

5, 10, 15, 20, 25, 30, 35 = mMcT02 XOPA.

3.2.2. Pesenue munocoro npusepa
. Jloxamusyem xopens ypassenus f(x)=2x'-x"-¢'=0 ma
HAYATLHOM NPOMCKYTXC LAMHOMN HEe MCHOS | rpagdu-eckinn MeTO0M.
[peobpazyesm ypasscnne x sy 2x’ —x' =¢*, 1 noCTpouM rpaduxi
noxyscHusx Gynxunh (puc. 3.4).

T 7
i R i
T 7
7

Pusc. 3.4, I'paderccxan JOKANOADT KOPHR YPRBNCHIE



Ecan y7a nocacaosarcasiocTs cxonsuscs, 1. ¢, 3limx, =x, 10,
nepexoas X npeacay s ypasncuns (3.14), noxyunsm mx =g(lmx_).

IMpeanoaaras @(x) HENPePBHON, NOIYHHM

"=p(x'). (3.15)

Teopema (0 npocmsix umepawusx). llycrn @(x) onpeacacna n
Aanddeperimpyesa Ha [@;h], npuaes Boe ¢¢ IHAYCHUA npunaaackar [a3h].
Toraa, ccan 3¢ - npassumnas 3pobs: ' (xfS¢ <1 Tonpu a<x<b:

1) npoucce urepawnn x, =@(x_, ), n=1L2.. CXOAUTCA HCIABHCHMO OT
HAYATLHOIO IHA4CHNA X, € [a1h];

2) NPCACABHOC  IHAYUCHHC x°=|'£l. ABANCTCH  CAMHCTBCHHRIM
KOPHCM YPRBHCHNS x = ¢{(x) Ha [a;h].

Hoxpewmnocms memoda: Meroa wrepaimit obecneumsacr Ha n-M
ware abCOMOTHYIO NOMPCIIHOCTL NPHOBEKCHUA K KOPHIO YPaBHCHMA
(3.1), He NPCBOCXOARMUYIO ATHHLL A-T0 OTPCIKE, YMHOKCHHON Ha apobn
TET ¢ -,,|s|-3;p, - x| rae g =mude’(x).

Yrobu $ynxums o(x) obecneyusana CXO/MMOCT
nocacaosareasnocTi (3. 14), oHa J0AHa HMCTL BILY

ﬂx)tx-%. (3.16)
rac ng. 0= ﬂj‘(xl. ax k cosnazaer co maxom f(x) ua [a,b).

3.2, llpwsep srnoanenns aaboparopuolt paborm

3.2.1. 3adanue x rabopamopnoi: pabome
I. Jloxamnyitre xopesis  ypasuwenus  f(x)=0 HAZ HAMAILHOM

NpOMEKYTRe ATHHON He MeHee | rpaduHecking MeTO0M,



Bubnpacs ase nosme 1o4xm Takum ofpazos, wrobm Ha JanHOM
OTPEIKS BUNOAHANOCH Yeaosue (3.2).

Onsrs suem nepeceticHne ¢ ocsio Ox, 10 eCTh X; =l|,..

Six)
-—h( - )
I(x.)-/(x.)x' x

H rax pance.
Tlycrs Ha n-v ware sunoaxeno yeaosne f(x ) f(x_)<0.

Hrepaumonnsiil npouece METoAa XOPA MOKHO aNNCaTs:

x__.:x,_.--ﬂT-.,)(:-";—}a(x_-x,.). (3.11)
3.1.8. Memood npocmois umepauuu
flyers pemacres ypassenue f(x)=0. 3aMCHUM Cro PASHOCHILHLIM
x=g(x). (3.12)
Bubepem Havamuoe npubackcHne X, it NOJACTABHM B (PABYVIO HaCTh
ypasscnns (3.12) u noayuum x, =¢(x,). (3.13)

[Moacrarass B npasyswo wacTs ypasscuus (3.13) X, mmecro X,
noaysum  x, =¢(x,). [lostopas osror npouece, Oyaem umers
NOCACAOBATCALHOCT S HHCEN

x,=p(x ) n=12.. (3.14)



3.1.6. 3adava wronmanar
Hapaay ¢ ypasscsies f(x)=0 paccMoTpis ypassenne " f(x)=0.
Toraa y ¥x)=¢" f(x) xopus cornazaior ¢ xoprsmu dynxwm f(x),

@(x)=Mf(x)+ ['(x),

T M)+ Sx)
Hoex memoda: Ucnoansyes caoboanuil napametp Kk Aas nosscHns
CKOPOCTH CXOAMMOCTH npouccea Helorona.
Tax xak x° — KOPCHB, JAPAHOC WIBCCTHOC TOMHOC PCIICHHC, TO Ha

K06 HTCPALBH MOKHO NPHHSTE t=-‘2%‘;ll). Toraa wz (3.9) cacayer,

4TO
- 2/(x,)f (x,)
o 2= flx ) M=)
Hrepaumonnuit npoucce meroaa «wioumanar (3.10) 8 oxpecrocTi
KOPHA  MMOCT  KYOMMCCKYI0 CKOPOCTE  CXOAMMOCTH  (NpH  YCAOBMM
BunoancHns neobxopmvuix yerosuit metoaa Huotona). K seaocrarkan

dopayant (3.10) MOKHO OTHECTI HATHYNC BTOPOH NPOHIBOAHON.
3.1.7. Memod xopo

fyers f(x) - wenpepusnas $ywxums ua [ab] u Bunoansercs
yeaosie (32). 3anmumesm ypasHCHHC nNPAMOH HCpel aABe TOMKM —
YPABHCHUC XOPAM, IC X =@ n X, = b,

y=fix) _ x-x
J(x)=flx) x-x,°
PaccaoTpin nepoceucHine Xopan ¢ ocuio Ox, noaysis Touky X;

(3.10)




314, Memod Cmedupencena
Ecan ywects, 4ro dynxuns f(x,) >0 ¢ 1oll K¢ CKOPOCTRIO, H4TO M

X, “»X | TO CCTH CMBICA NOArATH, 470 A, = f(x,). 10 MOKHO CACIATS HA
TOH CTATIN HTCPALMOKHONO MPOUCCCa, Koraa madcuus dymxuwm |[f(x, )
yxe aoctarosno wmaaet [lp vakmx A wrcpaumosnuii  npoucce
NPOHIMACT BIL

= ) (3.7)

R Ty TR Y (TR )
Metoa umeer cyryGo JOKAMLHMA XapaKTep CXOMIMOCTH, HO 3ATO
CXOAMMOCTE wrm.

2 1.5, Memood cexyupux
IMycrue (3.6) b, =x_, -x,, Tofga x, =x,+h,.

,“‘ )'(’ X )
= _._‘__ﬂ_‘_' 38
B =X I( ) /( .) ( )

TAC Yo M X, TAANOTCA.

Gopuyna (3.8) onpeseaser HOBLI MCTO Kax ABYyXarosuil.

Puc. 3.2. Meroa cexymmex

H3 reomerputccknx coofpakeHnil 2crx0 NOMATH, 4T0 X,  OCTh
abcieca Toukn nepecctcHns ¢ oo Ox npamoit, nposcacHsoll 4epes
TOMXH (Xt S(x00) ) (%, S(x,)), 7. €. coxymedi.



4. Hawaasnoe npuGmoxenme x, @ f(x,)/ (x,) > 0.

Teopema. Tlpn sunoancumn  weobxommmux  yeaosuil 14,
urcpaunonnuit npoucce Hetoroma (3.3) cxomures X pewesnio  x°
ypasncnns (3.1) ¢ xsapamHOA CROPOCTRIO 8 OKPECTHOCTH KOPHE x°,

3. 1.3. Modudpurxanuu memoda Huomona

1. Painocmusiit Memood ¢ ROCIMOAHNEM WAJOM.

fyers ann f(x) =0 nocrpoes urcpaumomnuil npoucce Meroaa
Helorona

=y L5 .o
x =X, ATA n=012, . (34)

Jlas caoxuux Gyl sasncacHie [ (x) A0CTITONHO TPYAOCMKO,
NOYTOMY TAMCHHM B (3.4) NPONIBOAHYIO N0 ONPCACACHIIO
Sl =lip L)

h
[Tps Mansix sHaseHusx wara k noaysns npuiaKcHROC PasCHCTBO
PR |1 [ (3.5)

e -j(x.ﬁh)-](x.)'

1.  Pamnocmusiit MEmoo ¢ REPEMENHEM WA20M.

Hlar & moan0 miveHaTh Ha xaxaofl urcpawn anbo nposoaMTL
HOCKOARKO WTCPatil ¢ OZHMM WAroM, aTeM Cro  MIMCHHTL (B
TARHCHMOCTH OT caoficTs dynxumm). Toraa noaysus sabop A, h,,...

Toraa (3.5) npuser sua

x . =x -M— nzk. (3.6)

=T flx k)= f(x)
[MpesssymecTeoM  MCTOR08 ITOR  IPYNna  KRARCTCR  OTCYTCTBMHC
nposseoanoi. Heaocrarkos — HINKas CKOPOCT CXOAMMOCTH.



2 1.2. Memod Howwmona
Pacesorpus f(x) =0 i NOCTPOMM HTCPALMOHHBI NpOLCCC:

(x)
x.,,:x_-—-'(—_—-'-—. n=0)12.. (3.3)
J(x,)
anmuenm YPaBHCHMC KacareasHon B TOMKC X,

y=Jflx)=(x Nx=-x,).

Hallaem Touxy nepecesicsing xacareasnofl ¢ ocsio abeumce:

(x,)
y=0,10032 x, ax,-#‘—.
1)

3arem (POBOIMM XACATCARHYIO B X, M HAXOHM x, M TaK Jaice.

IMoorosy MeTo HLlOTOHS TAK XC HAIWBAIOT MCTOAOM KICATCALHAIX.

AXoAX0)

APHOIGRCHIE

KaCarcinHan

Puc. 3.1, Meroa Husoroma (xacareasamnax)

Heobxooumme ycaosun cxodumocmu memoda Huwomona:

I, Oynxuns fix) aonsma Ouwre s anddepesumpyesa o
HCNPCPLIBHA, JO/LAHA MMCTh HCOPCPHBHYIO NCPEYIO NPOHIBOAHYIO, A
lf!x‘c\l.

2. f(x)20  ma BCCM  NPOMCAYTKC, COACPAMUCM  KOPCHS
vre[ab]:x e[ab).

3. f7(x) coxpanser max ua [¢,8), f7(x)<0 - $yuxuns sunyxna

BBCPX, [ (x)>0 — QyHKIDIR BRNYKA2 BHIL.
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NHbopmaumMoHHO-NpaBoBas cuctema «lFrapaHT» CeTeBan BepcuA, 4OCTYMNHA CO

BCEX KOMMNbIOTEPOB B KOPMOPATUBHOM
10. cetu UHrTY
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHbI

3aHATUS O JUCUMIUIMHE MPOBOJAATCS B CHEIUAIBHBIX MOMEIICHHSIX, MPEACTABISIIONUX CO00M

yueOHbIE ayJUTOPUM Uil HPOBEACHMS 3aHSATUN JIEKIIMOHHOTO THIA, 3aHATUH CEMUHApCKOro THIIa,
KypCOBOTO NPOCKTHPOBAHHUS (BBIMOJHEHHUS KYPCOBBIX pPa0OT), TPYMNIOBBIX W WHIWBUAYAIbHBIX
KOHCYJIbTAllMi, TEKYLIETO KOHTPOJIA M IPOMEKYTOYHOM aTTECTALlMM, & TAaKXKE IOMELICHUS s
CaMOCTOSITENIbHOW pabOThl M IMOMELIEHMUs Ul XpaHEHHs M IMPO(UIAKTUYECKOTO OOCIIYy>KHBaHUS
yuebHoro o6opyznoBanus. CrneuualbHble IOMEIIEHUS YKOMIUIEKTOBAHbI —CIIEHUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKUMH CpeJICTBAMU OOyuYeHMs], CIYKAIlMMHU Uil TpeJCTaBlICHUs y4eOHOH
uHpopManuu OOJNBIIOW ayauTOpuu. Bce TOMemeHusi, B KOTOPHIX IPOBOJAATCS 3aHATHS,
COOTBETCTBYIOT I€UCTBYIOLIUM IIPOTHUBOIIOKAPHBIM IIPaBUIaM U HOPMaM.

Aynutopust Ne403. Criennanu3upoBaHHast yueOHasi MeOenb s

386132, Pecniyonuka MHrymeTws, .0. ropoj 00yJarouUXcs U MPEnoIaBaTesis; TEeXHUISCKUE
Ha3spansb, r.Hazpans, Tep. 'amyp3ueBckuii cpencTBa 00ydeHHs (KOMIBIOTEpHAs TEXHHKA, JOCKa,
aJIMHHUCTPATHBHBIN OKPYT, YJI. MarucrpaibHas, 1.  |MyJbTHMEIUIHOE 000pYyIOBaHNE: HHTEPAKTHBHAS
39«a» Aya. Ne403 JIOCKa, MPOEKTOP); TOCTYN K HH(POPMALIMOHHO-
Inomas 62,2 M TEJIeKOMMYHHKAIIMOHHOW ceTn HTepHeT; yueOHo-

MCETOJUYCCKUC MaTCpUAJIbI.

Jyis caMoCTOSITeNTbHON pabOoThl 00YUaIOIUXCS. Paboune Mecta 1151 00YYarOIIUXCSl, TEXHUYECKHUE
Aynutopus Ne 116 cpenctsa o0yueHus (HOyTOYK, 10CKa), TOCTYIl K CETH
386132, Pecriybnuka MHrymmerus, r.0. Topo WntepHer, yueOHO-METOANYECKHE MATEPUAIBL,
Ha3spans, r.Hazpans, Tep. 'amyp3ueBckuii AIIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI.

aJIMHHUACTPATUBHBIA OKPYT, Y. MarucrpanpHasi, 1.
39«a» Ayn. Nellé6.
IInomans 36,2 M
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