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1. HEJIM U 3AJJAYU OCBOEHMU S JUCIIATIJINHbI
eab AMCHUNIMHBI:

q)OpMI/IpOBaHI/Ie Y CTYACHTOB CUCTCMBbI 3HAHUM YHCICHHBIX MCTOHOB PCIICHHUA 3a1a1

anreOpbl, MATEMAaTUYECKOTO aHanu3a U AudepeHnnanbHbIX YpaBHEHUH, a TAKXKE a TaKKe

OCBOCHHEC MCTOJ 0B ITOCTPOCHUA, KHaCCI/I(bI/IKaLII/II/I U aHaJIK3a MaTeMaTHUECKUX MOJCIICH.

33[[3‘11/[ AUCHHUIIINHBI

- BJIaACHUC YHUCJIICHHBIMU METOJAaMH IMTOCTPOCHU, PECIICHUSA U UCCICAOBAHUA PA3JIMUYHBIX

3a7ad4,

- BJIaICHHUC criocodamu pa3pa60T1<H n BBI60pa OINTUMAJIBHOT'O aJITOpUTMa PEHICHUA

KOHKPETHBIX 3aJia4d, METOAaMU O6pa6OTKI/I " aHajiu3a IMOJIYYCHHBIX PE3YJIbTATOB,

MOJIX0JIaMHU K KOPPEKTUPOBKE CIIOCO0a PeIIeHUs MPY HAIMIUN 0COOCHHOCTEH 3a1auH,

- BJIaACHUC MCTOJaMH aHaJIM3a BOIIpOCa yCTOfI‘-IHBOCTPI " CXOAUMOCTHU PCUICHHA, MCTOAaAMU

OLCHKH I'PaHULl IPUMEHUMOCTH ITOCTPOEHHON MAaTeMaTUYECKON MOJIEIIH.
2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OBPA3BOBATEJIBHOM

IHPOI'PAMMBI

I[I/ICI_II/IHJ'II/IHB. «YucneHHbIe METOABI 1 MAaTEMAaTHUYECKOE MOJCIUPOBAHUC) OTHOCUTCA K

00s13aTeNIbHOM YacTH JUCHOUITIINH yqe6Hor0 1aHa. OToT KypC TCCHO CBA3aH C OCHOBHBIMHA

MAaTEMATU4YCCKUMHU U I/IHCI)OpMaI_II/IOHHBIMI/I AUCHUIIMHAMH, U3YUCHHBIMHU PAaHEC:

AHAJIINTUYCCKAA rCOMETPUA U JIMHEeWHas anre6pa, MaTeMaTU4eCKUi aHaJIu3,

g depeHraIbHbIe 1 HHTETPAIbHBIC YpaBHEHHS, BAPUAIIHIOHHOE UCUUCIICHHE,

porpaMMupoBaHue. 3HaHUsI, MPUOOPETEHHBIE B PE3yJIbTaTe OCBOCHUS

JUCLUIUINHBI «YUCIIEHHbIE METO/IBI M MATEMaTUYECKOE MOJIETUPOBAHUEY, OYAYT

BOCTpEOOBAHbI PU HAITMCAHUM BBITYCKHON KBaJIM(UKAIIMOHHON paboThl OakaiaBpa (B

9aCTHU TPUMCHCHUA METOAOJIOTMHU MATEMATHYICCKOI'0O MOJCIMPOBAHUSA, a4 TAKIKE CII0CO00B
MaTeMaTH4eCKOun O6pa6OTKI/I " aHaJIn3a SKCIICPUMCHTAJIbHBIX I[aHHLIX).

Kon )|
HaunmenoBanue |O000IEHHBIE TPYAOBbIE
npodeccuoHa bH (PyHKIIMHI TpynoBbie GpyHKIHN
oro Kon HaumeHoBaHue 'Ypose HammeHnoBanue Koxa |Yposennb
cTaHJapTa Hb (moxypos
KBaJIU €Hb)
(puxan KBaJIu(pu
uu KA
01.001 Ilenaror A 6 OOmenegarornyeckas A/0L.
nearoruyecKas byakaust. OOydeHue . 6
NMesTeNbHOCTD B
ITOIITKOJIBHOM,
HayaJIbHOM  OOIlEM, BocnurarenpHas A/02.
OCHOBHOM o0111EM,) TeATEeILHOCTD 6
CpeaHeM o0rieMm|
00pa3oBaHNH)
(BocruTaTem, PasBuBaromias aesTeabHoCTh. A/03.
YUUTENb) 6
B [lemarornuyeckas 6 ITemarornueckas B/03.
NESTEIBHOCTh  TIO| MESITEIbHOCTD 10 pean3alumy| 6
POCKTHPOBAHUIO U] nporpaMM  OCHOBHOTO |




peanu3zanum
OCHOBHBIX
obmieo0pa3oBarenb
HBIX IPOrPamMM

CpeIHero o01ero

0OpazoBaHus

3.00menpodeccuonanbubie kommnereHuun (OIIK) u MHAUKATOPBI MX JOCTH:KEHUS IS

nporpamMm Gakajiappuara:

Kareropusi(rpynna) Kon u naumenopanue Kona " HaNMMeHOBaHUe HHIUKATOPA
Ob6menpodeccnona- oomenpodgeccuoHaIb  TOCTHKEHUS o0menpodeccnoHAIbHOM
JIBHBIX HOW KOMIeTeHIUH KOMIIEeTeHIIUH
KOMIIeTeHIH
OI1K-3 OIIK-3. Crnoco6en OINK-3.1
(uaHpOpMaIOHHAS  |TTOHUMATh NPUHIUIBI 3HAET OCHOBHOE cojiepkaHue coBpeMeHHbIx UT,
KYJIbTYpa) paboTel  COBpPEMEHHBIX| UCIOIB3YEMBIX npu pelieHun 3a1a4
MH(OPMALIMOHHBIX npodeccnoHanbHOM e TEIbHOCTH.
TEXHOJIOT U1 u OIIK-3.2Ymeer BbIOMpaTh coBpemeHHble WT?
ucnons3oBath ux i Mcnonszyembie TUTSE pelieHus 3a1au
perieHus 3a/1a4 Tpo(heCCHOHATTLHOM IS TCIIEHOCTH.
npodeccnoHaTBEHOM OI1K-3.3.
eI TETbHOCTH. Brameer HaBbIKaMU HMCIOJIB30BaHUS COBPEMEHHBIX

UT nna  pemenus 3amad  mpodecCHOHATBHON

JACATCIIBHOCTH.

HpO(l)ECCI/IOHaJILHLIe KOMIIETEHIHH BBIMNYCKHUKOB U HHAUKATOPLI UX TOCTUKCHUSA

JUISl MporpamMM 6akajiaBpHara:

Kareropusi(rpynn B pesyJjbTare
a) Konx u nammenoBanue Kon " HANMEHOBAHME (OCBOCHMSI
Ob0menpodeccuon odmenpodeccnoHaIbH  MHIMKATOpPA AOCTH/KEHUS  |TUCHHIJIMHBI
AJTbHBIX Oli KOMIIeTeHIMH o0menpodgeccHOHANbHOM o0yuarmmiics
KOMIIeTeHIUi KOMIIeTeHIIH T TOJIKEH :
IK-5 [TIK-5. Cnocoben ctporo 3HaeT yTBEp)KIEHUS, HaXOASIIMECS B IIHPOKOM
JIOKa3aTh  YTBEPXKJICHHE, IWaIa3oHe, TPEOYIOINe OPUTHHATHHOCTH aHaIu3a
chopmynupoBaTh Ymeer MOJIb30BaThCS O0TpabOTaHHBIMH u
pe3ynbTar, YBUJETh MaJOU3BECTHBIMU METO/IAMH aHAJIM3a
clencTBUsl monydeHHoro Buageer METOANKAMHU JI0Ka3aTeNbCTB,
pe3ynbTaTa TpeOyromuMH  a0CTPAaKTHOTO  MBIIUICHUS U
KOMILJIEKCHOTO MOJIX0/1a.
Kon Haumenosanue Nunukarop JTOCTHXKeHMs| B pe3ynbrate  OCBOEHHS]
KOMIETEHIIH | KOMITETEHIHI KOMIIETEHIIH JTUCIUIUIMHBI 00yJaromuiics
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(3axpenieHHblll 3a OUCYUNTUHOU)

JOJIKeH:



VK-1 Cnocoben
OCYILIECTBIISATH
IIOUCK, KPUTHYECKUU
aHanu3 HHPOpPMaLUH,
MPUMEHSATD
CHUCTEMHBIA IOAXOJ
TS peleHus

IIOCTABJICHHBIX 3aJ1a4

VK-1.1. Ananuzupyer 3angauy,
BBLIEIIAS ee 0a30BbIE
COCTaBIISIOIITHE;

YK-1.2. Omnpenenser,

UHTEPIIPETHPYET U PAHKUPYET
uH(popMaluo, TpeOyemyro Ui
pelleHus OCTaBICHHOM 3a/1auH;
VYK-1.3. OcymecTBisieT MOUCK
uHbopMalMu  JUISL  peUIeHHs
MOCTaBJICHHOM 3a1aun o
Pa3IMYHBIM THIIAM 3aIIPOCOB;

YK-1.4. [Tpu o0paboTke

uHPOpPMALIUK OTIMYAET (PaKThI

OT MHEHMH, HHTEpIpeTalui,
OLICHOK, dopmupyet
COOCTBEHHBIE MHEHUS U

CYXKICHHS, apTyMEHTHPYET CBOU
BBIBOJIBI U TOUKY 3PEHHUS;
VYK-1.5. PaccmarpuBaer u
npearaeT
BapUaHTHI

BO3MOXHBIC
peleHus

IIOCTaBJICHHOM 3aJa4y, OLICHUBAS

X TOCTOMHCTBA U HEJOCTATKH.

3HATH:
coopa
1 aHanu3a nHpOpMaIuy,

OCHOBHBIC MCTOIB]

CIIOCOOBI bopmanuzanuu
LeH

11 MCTOAbI €€ JOCTHXXCHUA

3HATh: OCHOBHBIC METOJIBI
coopa

W aHaju3a uH(GOpMAIIHH,
CIIOCOOBI dhopmanuzanuu
menmM W METOABl  ee
JOCTHKCHHS;

Ymerb: aHAINM3UPOBATS,
00001IaTh ¥ BOCIIPUHUMATh
nH(OPMAIINIO; CTABUTH 11E]Th
u  QopmynIHpoBaTh 3aaay]
0 €€ IOCTHIKEHHIO;
YMeThb: aHAIM3UPOBATH,
0000111aTh ¥ BOCIIPUHUMATH
nH(OPMAIINIO; CTABUTH 11E]Th
u  (QopMyIMpoOBaTh 3aladyu
0o €€ JOCTHXKCHUIO;

Baaners: KYJIbTypOH

MBIIJICHHUA

4. CTpykTtypa ®
MaTeMaTH4YeCKOoe MOo/1eTHPOBAHME.

Coa€epiKaHuE

JTUCIHHUIITNHBI

4.1. CTpyKTypa TUCHUNIMHBI (MOIYJIA)
OO0mias TpyA0€MKOCTh JUCIIUTUIMHBI COCTABIISIET 2 3aU€THBIE €AMHUIIbI, 72 Jaca

4.2. Conep:xaHue TMCUMILIUHBI (MO1YJIs1)

(MoayJin)

YucjaeHHbIE METOAbI

/o

o Buabl y4eOHoii padorbl, BKiIO4Yasi ®opMbl TEKYLIEero

Haumenosanue pasienos £ | CaMOCTOSITETLHYIO padoTy KOHTpPOJIS yCIeBAeMOCTH
Hu TeM AUCHMIVIMHBL 8 | (pypegrar  u  TRVINEMKOCTE (R (no Heoenam cemecmpa)

(Moay.151) é KonrakrHas CamocrosiTeb- dopMa  mpoMexyTouHOi

pabora Hasi padoTa e fonn




BUJIBI

0.40
U HUHBIX

3Cce

32
Ip. Buabl koHTakT. PaboThl

Bceero

Jlekuun 16
[IpakTryeckue 3aHATUS
JlaboparopHebie 3aHsaTHsS 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
SKCIEPUMEHTATbHBIX

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 (pa3nena 1)

1 Benenue B mpeameT «YucaeHHbIE METOABl M MAaTeMaTHYE€CKOE MOJEIMPOBAaHUE» TOYHOCTH
BBIYMCIIUTEIIBHOTO  OKCIEPUMEHTA. Y CTOWYMBOCTb, KOPPEKTHOCTb, CXOAUMOCTb. [Ipenmer
BBIYMCIIUTENbHON MaTeMaTuku. [Ipeamer Teopun ontuMusanuu. lIpruMeHeHHEe YHMCIEHHBIX METOJ0B



peleHus 3a1a4 anreOphl, aHalM3a W ONTHMHU3AIMM B MaTeMaTHMYeCKOM MojenupoBaHuu. [lpaBuia
OpUOJIMKEHHBIX  BBIYMCICHUM M 3JI€MEHTHl TeopuH mnorpemHoctei. [IpubnmxenHele uyucna,
a0COTIOTHBIE M OTHOCUTEJIbHBIE OTPEIIHOCTU. ApUMeTHUECKrEe 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 METO/OB.

Conep:xkanue Tembl 3 (pasgesia 2)

UwuceHHbIe METOABI TMHEHHOM anreOpbl. UncaeHHOE pellieHue CUCTEM JIMHEHHBIX

anredpandeckux ypaBHeHui. OcHoBHBIE MOHATHS. [IpsiMble u utepanonnsie Mmetoabl. Merox ['aycca.
MeTton kBaapaTHBIX KOpHEH. MeToJ MPOTOHKHU ISl PEIICHUS CHUCTEM JIMHEWHBIX alreOpandecKux
ypaBHeHuU. Merton mnpoctoi wutepaumu. Meton 3einens. Teopema 0 J0CTaTOYHOM YCJIOBHH
CXOMMOCTH. YNCIEHHOE 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)

Anmnpokcumanus QyHKIUNA 1 00paboTKa IKCIEePUMEHTAIBHBIX JaHHBIX

Anmpokcumanus MIPOU3BOJIHBIX. [Torpemnocty, BO3HMKAIOIINE pu YHCIICHHOM
muddepeHIMpoBaHUH. ANMPOKCUMAIMS YaCTHBIX Mpou3BOJAHBIX. KBanparypubsie ¢opmyinbl. Beibop
niara MHTerpupoBanus. IHTerpupoBanue ¢ IoMoIIbO

CTeNeHHbIX psAAoB. HTerpans! oT pa3pbeiBHBIX QyHKIMNA. Meton ["aycca. MHTerpasnsl ¢ 66CKOHEUHBIMU
npexaenamu. Meroa MonTe-Kapio.

Conep:xanue TeMbl 5 (pa3gena 2)

6 Yucnennoe nuddepenumporanrie OCHOBHbIE MOHATHUS U METObI pelIeHus. 3a1a4a

Kommu. OnHomaroBele MeToipl. MeToa mocienoBarenbHbIX npuommkenuit [Iukapa. Meron Diinepa.
Meroas! Pynre-Kyrra. Yuciennoe

WuTerpupoBanue. MeTos KOHEUHBIX pa3HOCTEW ISl JIMHEMHBIX U HEIMHEWHbIX TuddepeHIanIbHbIX
ypaBHeHuM BTOporo nopsaka. MKP.

5.2. lIpakTuyecKkue 3aHATHS

Beenenue B npeaMer. TOYHOCTH BBIYMCIUTEIBHOI0 JKCIIEPUMEHTA.

Bovinonnenue npaxkmuueckux padom TpeNIoNaracT pealM3allMIi0  YHCICHHBIX METOAOB  JUIS
MPUKIIAHBIX 33/1a4 110 UHJIMBUAYalIbHBIM BapuaHnTaMm. CTyI€HThI

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

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

YucsieHHbIE 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 ¢ UCIIOJIb30BaHuEM Bo3MoxHocTen TIITTT
Matlab, Tak u peanu3ys alropuTMbI H3Y4SHHBIX METOIOB.

Bremmonnenne mnpaktuyeckoil paboTel. Peanu3zanus: JokamuzaluMyd KOPHEW, METOJ IOJOBHUHHOIO
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 TpakTUUecKON paboThl. Peann3anus: MeToa NporoHKu
u MIIUN. Ouenka norpemnocteit. [IpoBepka ¢ ucnonb3oBanueM BeTpoeHHbIX GyHKui [TT1TT Matlab.
Annpoxcumanus GyHKIMA 1 00padoTKa IKCIEPUMEHTAJbHBIX TAHHBIX METOJ0M HAMMEHbIINX
KBa/IpaToOB.

Buvinonnenue npaxmuueckux padom TpeAnonaraeT pealu3alyi0 YHUCICHHBIX METOJOB s
INPUKIAJHBIX 3a7ad 10 WHAUBUAYAIbHbIM BapuaHTaM. CTyIEHTBl JOJDKHBI IPOJEMOHCTPUPOBATH
YMEHHE pemiath 3afadl,KaKk C wucroib3oBanueM Bo3MmoxkHoctei [IIII1 Matlab, tak u peammsys
ITOPUTMBI U3YYEHHBIX METOJ10B.BbinonHeHune npaktudyeckor padoTsl. Peanuzanus: noctpoenue U1
Jlarpanxa, WII Helorona, cruiaiina, npumenenne MHK. Ounenxa mnorpemnocteil. IlpoBepka c
UCTIONIb30BaHueM BeTpoeHHbIX (yHkuuid [T11T Matlab.

YucaenHoe nuddepeHIupoOBaHNEe U HHTETPUPOBAHNE

Bvinonnenue npakmuueckux pabom TpeanonaraeT pealu3alydi0 YUCICHHBIX METOAOB JiA
NPUKIAIHBIX 33Jlad MO0 WHJAUBUAYalIbHBIM BapuaHTaMm. CTyIEHTHl JOJKHBI IMPOJAEMOHCTPUPOBATh
yMEHHE peliaTh 3aJa4yd, Kak C HCHojb3oBaHueM Bo3MokHocted ITIIIT Matlab, Tak u peanusys
AJITOPUTMBI U3YYEHHBIX METOJIOB.

Boinonnenune  npakrtuueckoil  pabotrel. Peanmmzamusa:  KP gopmynsl  auddepenumponanus,
KBaJlpaTypHble (OPMYJIbl YUCICHHOTO UHTETPUPOBAHMSI, METO]T

MonteKapno. Onenka norpemHocteid. [IpoBepka ¢ ucnonb3oBanreM BCTpoeHHBIX (Pynkruit TTTITT
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
YMEHME pelaTh 3aJaud, 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-MeTOIMYECKOEe OOecreueHHe CaMOCTOSITeIbHOI padoThl cTy1eHTOB. O1eHOYHbIe
CpeAcTBa I TEKYylIIero KOHTPOJISI yCIeBAeMOCTH, NMPOMEKYTOUYHON ATTeCTAllMM MO0 HUTOram
OCBOCHUA NUCHUIIJINHBI.

CamocrosTenbHas paboTa 00ydaromuXxcs BBIIOJIHAETCA M0 3aJaHUI0O M IPU METOJUYECKOM
P YKOBOJICTBE MpENoJaBaTessi,Ho 0€3 ero HeMmocpeICTBEHHOTo yuyacTus. CamocTosTenbHast paboTa
MOJIPA3/IeNIEeTCsl HA CAaMOCTOATENIbHYIO padOTy Ha ayIUTOPHBIX 3aHATHSX U HAa BHEAYTUTOPHYIO



camMocCTosITeNbHYI0 paboTy. CaMmoctosiTenbHass paboTa 00yJarOIUXCs BKIIOYAECT KaK MOJHOCTHIO
CaMOCTOSITENTbHOE OCBOCHHUE OTIEIBbHBIX TeM (Pa3aesioB) AWCIMILIUHBI, TaK U MPOPAOOTKY TEM
(pa3znenoB), ocBaMBaeMBIX BO BpeMs ayAMTOpHOW paboThl. Bo Bpems camMocTosTenbHONU paboThI
oOydJaroluecs YUTAlOT U KOHCIEKTHPYIOT Yy4eOHYI0, HaydyHYH0 W CHpPaBOYHYKO JUTEparypy,
BBINOJIHSAIOT 33J]aHMs, HAMpaBJICHHBIC HA 3aKPEIUICHUE 3HAHWHA U OTPaOOTKY YMEHHU M HaBBIKOB,
TOTOBSATCS K TEKYIIEMY M POMEKYTOYHOMY KOHTPOJIIO IO JUCITUTUINHE.

Opranuzanus CaMOCTOSITENIbHON paboThl 00YYAIOIIUXCS PETTIaMEHTHPYETCS HOPMATUBHBIMH
JOKYMEHTaMH, Y4eOHO-METOJUYECKONW JIMTEPAaTypoOil W JJIEKTPOHHBIMH O0OpPa30BaTEIHHBIMU
pecypcamu, BKITIOYas:

[Topsimok  opraHM3anmMd W OCYIIECTBJICHHS  00Opa3oBaTeIbHOMN

JACATCIIBHOCTH 10

oOpa3oBaTeNbHBIM  MpOrpaMMaM  BbICHIEr0 OOpa3oBaHUS - TporpaMMaM OakajiaBpHara,
nporpaMMmaM CIeIHaJInuTeTa, MporpaMMaM MarucTpaTypbl (YTBEpXKIeH MpHKa3oM MUHUCTEpPCTBa
obOpasoBanus u Hayku Poccuiickoit @enepamnmu 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 yHuBepcuteT» 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 KPpUTECPHUHA OLICHUBAHUA

[[Ixana Kputepuu oniennBanusi choOpMUPOBAHHOCTH KOMIIETEHIIUH

OLCHUBAHUA YcTHOe cobeceroBanne [TucemenHas pabota

[TonHbliA, WCYEPNBIBAIOIINN OTBET, SIBHO
JNEMOHCTPUPYIOIIUKA Ti1y0okoe mnoHuMaHue | KauecTBO MCIONIHEHUS BCEX 3JIEMEHTOB
SPYIUMLHAI0 B

Kpurnuecknii,

5 (OTIMYHO) [TpeAMeTa U HIUPOKYIO 3a7laHUs  TOJHOCTBIO  COOTBETCTBYET

OlLICHMBaeMON  00JacTH. BCEM TpeOOBaHUSIM

OpI/IFI/IHaJ'IBHHﬁ noaxoJ K Marepuaily

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

OtBer CTaHJapTHBIH, B
KAueCTBEHHBI, = OCHOBAaH

1(SA1 (0%

Ha BCEX

4 (xoporo)

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, OCHOBaHHBIM TOJILKO Ha
JICKIIMOHHBIX MaTcpuraiax. HpI/I
IOHUMAa-HHUU CYHIHOCTHU NpCAMETA B ICIIOM
CYIICCTBCHHBLIC OIIMOKH HIIN Hp06eJ'ILI B
3HAaHUAX Cpasy 110 HECKOJbBKHM TEMaMm,

He3HaHue (MMyTaHWIa) BAXKHBIX TEPMUHOB.

3aaHue BBINOJIHEHO IOJHOCTHIO, HO C
MHOT'OYHCJIEHHBIMU

CYILIECTBEHHBI
Mu oummbOkamu. [Ipm 3ToM HapyiieHb
npaBwia  0QOpPMIICHUS

W CPOKH

MMpEaACTaBICHU.



http://inggu.ru/images/documents/selfinvestigation/ustav%2020118.pdf
http://inggu.ru/images/documents/selfinvestigation/ustav%2020118.pdf

Hecnoco6HOCTh 0TBeTUTH Ha Bompoc Oe3|OTcyTcTBHE OAHOTO WM HECKOJIBKHX
2 MTOMOLTA HK3aMeHaTopa. Hesnanue|0o0s3aTenbHBIX ~ 3JEMEHTOB  3aJaHMS,
(Hey/IOBJIETB |3HAYUTENBHOM  YacTW  MPUHIUIHAIBHO | TUOO MHOTOUYHCICHHBIE TPYOble OLUIMOKU
OpPUTENBbHO) | BaXKHBIX HJIEMEHTOB JTUCHUIUIMHBL | B pabore, nub0 rpyboe HapylleHue
MHoro4YuciIeHHbIE TPYOBIC OIIMOKH npaBui opopMIICHUS.
6.1. Ilian camocTosATE/ILHOMH PadOTHI CTY/ICHTOB
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 METOBI CamocTosTenbHas 4
pelIeHNs HETMHEUHbBIX pabota no
anredpanvyecKkux TEME MpaKTUYECKOU
YpPaBHEHUU pabotsl. [loaroroska
K TECTHPOBAHHUIO.
3 HucneHHble METOIBI CamocrosiTenbHas 8
JTUHEWHOU anreOpbl pabota o
TEME NPaKTUYECKOU
pabotsl. [loaroroka
K TECTUPOBAHUIO.
4 UucneHnHoe pelnieHne CamocTrosTenbHas 8
CUCTEM HEIMHEHNHBIX paboTa o
YpaBHEHUH TEME IPAKTUYECKOMN
pabotsl. Iloaroroska
K TECTUPOBAHUIO.
5 Arnmnpokcumanus CamocrosTenbHas 6
¢byHKIUi 1 06paboTka pabota no
AKCTIEPUMEHTAITbHBIX TeME TPAKTUYECKOU
JAHHBIX pabotel. [loaroroBka
K TECTUPOBAHUIO.
6 Yucnennoe CamocrosiTenbHas 10
HuddepenunpoBanue. pabota no
7 UucnenHoe TEME NPAKTUYECKOU
WNHuTterpuposanue. pabotsl. [loaroroBka
K TECTUPOBAHUIO.




6.2. MeTonnueckne yKa3aHusl 110 OPraHU3AIUHM CAMOCTOSITeIbHOI PadoThl CTYICHTOB

Bun pador

MeToanyeckue peKoOMeH AU

VICKIINH

Bectn xoncmekT nekumid. Jlekumm BemyTcs B OTAEIbHOM oOmIeld TeTpanu,
PEKOMEHIYETCSl OCTaBJIATh MECTO JUIsl 3aMETOK, HAapUMEp B BHJE IoJied. 3HaHUE
OCHOBHOI'O Marepuaja IPEeAbIAYIIUX JIEKLIMs, BKIIOYas 3HAHUE OCHOBHBIX
OPE/ICICHUN U KJIIOYEBBIX TEOpeM. PeKOMEHIyeTCsl BBIIEIATh B TEKCTE KIIFOUEBBIC
CJIOBA, ONIPENEIICHMS], IEMMBI U TEOPEMBI.

[ [pxTHUecKue
BaHATHUS

B Xxoze moAroTOBKM K NMPAKTUYECKUM 3aHATHAM HU3YYUTh OCHOBHYIO JIMUTEpAaTypy,
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 MPAKTUYECKUX 3aHATHUSIX 3a1a4aX. CBOEBPEMEHHO U MOJIHOCTHIO
pelaTh 3aJjauu Ha CaMOCTOSATENIbHYIO padoTy.

CBoeBpeMEHHOE M KAayeCTBEHHOE BBIIIOJHEHHE CaMOCTOSATEIBHOW pPaboOThI
Oasupyercss Ha COOJIOJEHMM HACTOSIIMX PEKOMEHJAUMH U  U3yYeHUHU
PEKOMEHIOBAaHHOW JIMTEpaTypbl. 3aJaBaTb BOIPOCHI B TE€X MECTax pEIICHUs
3ajlay, BBI3BABIIMX 3aTPYAHEHUE MIPU CAMOCTOSTENbHON padore. CTyIeHT MOXET
JIOIIOJIHUTh CHHMCOK HCIHOJIB30BaHHOW JIMTEPATyphl COBPEMEHHBIMU HCTOYHHKAMM,
HEIIPEICTABICHHBIMU B CIIMCKE PEKOMEHIOBAHHOM JINTEPATYPHI.

JTaGopaTopHas
[padota

PaboTa B KOMIIBIOTEPHOM KJI1acce.

[TpuBOAKTCS anrOpuUTM BBHINONHEHUS 3a1aHus. B 3aBucumocTtu oT neneil paboTbl
IIPUBOAUTCS KOHKPETHBIE HHCTPYKIIUH, 10 IIPOBEICHUIO UCCIIEJOBAaHUN YCTPONUCTBA
C YKa3aHUEM YPOBHEU MIIM MTapaMeTPOB BXOIHBIX MM BO3MYILIAIOIINUX BO3IEHCTBUI
pasnn4yHoi (uznyeckoi npuposl. MIHOTIa A7 TOCTUXKEHUS OJHOM LeNd MOXKET
OBITh IIOCTABJIEHO HECKOJIbKO pa3JIMYHbIX MCCIEIOBAaHUM WM OMNBITOB. B
3aKJIIOYEHHUE CTYIEHTY TMpeasiaraercs 3alojHUTh IOJATOTOBJIEHHBIE TaOIMIIbI,
MIPOU3BECTU JONOJHUTENbHBIE PACUEThI, TIOCTPOUTH IPaUKHU U BBIOJIHUTE IPYTHe
JIEHCTBHSI 110 PE3YJIBTATAM UCCIIEIOBAHUMN.

caMoCTOsITe-
TbHast paboTta

CamocrosTenbHas paboTa BeAETCS B TOW )K€ TeTpaJay, YTO U MPAKTUUYECKUE 3aHATHUS.
CamocrosTenbHas paboTa - 3TO OTJENbHBIM OJOK KOTOPBII BBIJIENIAETCS 3ar0J0BKOM,
Hanpumep, "JlomamHue 3amanue". PexomenayeTrcs mnpopalaTbiBaThb Marepual
HEITOCPEICTBEHHO MOCIe MPAaKTUYEeCKUM 3aHATUM. [Ipu pemenne 3ama4 U npuMepoB
PEKOMEHJIyeTCsl MX BBIIOJHEHHE 1O 00paslly M3 NPAKTHUYECKOro 3aHATHUS.
CBOEBpeMEHHO M TIOJHOCTBIO pelaTh 3aJayd Ha CaMOCTOATENbHYI0 —padoTy.
CBOEBpEMEHHOE M KaueCTBEHHOE BBINOJHEHUE CaMOCTOATENBHOM paboThl Oa3upyercs
Ha COOJIIOJICHMM HACTOSIIMX PpEKOMEHJAlMd U M3YyYeHUH PEKOMEHJIO0BAaHHOMN
JIUTEpaTyphl. 3aJaBaTh BONPOCHI B TEX MECTax pEIIEHUs 3a1ad, BbI3BaBIIMX
3aTpyAHEHUE IPH CaMOCTOATENbHOM pabore. CTYIEHT MOXET JONOJIHHUTH CIIHCOK
UCIIOJIb30BAHHOM JIUTEPATYPbl COBPEMEHHBIMUA HUCTOYHHUKAMU, HE MPEICTAaBICHHBIMU
B CIIUCKE PEKOMEHAOBAHHOM JINTEPATYpPHI




DK3aMCH

[logroToBka K 3K3aMeHY WJIM 3a4eTy BEIETCSd Ha OCHOBE Kypca JEKIHUM WIn
PEKOMEHIOBaHHOH nHTepaTypbl. HeoOXoaumMo 3HaHME W MOHWMAaHHUE BCEX MOHSTHUH,
onpezeNieHul, yTBepKIeHU, JeMM u TeopeM. HeoOxomumo ymenue QopmynupoBaThb
TeopeMbl B (popMe HEPOTUBOPEUHBBIX JIOTHYECKUX KOHCTPYKUUH. JKenareapHONH yMeTh
CTPOUTh W TPUBOJUTH TMPUMEPHl K COOTBETCTBYIOLIUM ONPEICICHUAM U
yTBepkAcHUSIM. HeoOXoaumo 3HaHHWE JI0Ka3aTelbCTBA TEOPEM U OCTAIBHBIX

YTBEPKICHUM.

Kpurepun oueHku npoMeKyTOYHOM aTTecTauMu B (popMe 3auera

OrneHka

XapakTtepuctuka TpeOOBaHUI K pe3ynbTaTaM aTTecTaluu B opMe 3aueTa

«3aureHO»

Teopernueckoe conepx’aHue Kypca OCBOGHO IOJIHOCTBIO O€3 IMpo0esIoB MU B LIETIOM,
Wi OOJbIIEH YacTbio, HEOOXOAUMBIE MPAKTUYECKHE HABBIKK PAaOOTHI C OCBOCHHBIM
MarepuajoM  COPMHPOBAHBI WM B OCHOBHOM C(HOpPMHPOBAHBI, BCE WIH
OOJBIIMHCTBO NPEIYCMOTPEHHBIX pabouel mporpaMMol y4yeOHbIX 3aJaHU
BBINOJIHEHBI, OT/I€IbHbIE U3 BHIMOJIHEHHBIX 3a/laHUI coJiepKaT OLIMOKH.

«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 OIMMOKAaMH, Ka4eCTBO WX BBITIOJHEHUS OICHCHO YHCIOM

0aI0B, OJIM3KUM K MUHUMYMY.

Kpurtepun oneHKH NpoMe:KyTOYHOM aTTecTanuu B opme 3K3aMeHa

OueHka

XapakTepucTuka TpeOOBaHMI K pe3yibTaTaM aTTecTaluu B opMe IK3aMeHa

«OTINYHO)

Teopernueckoe conepiaHue Kypca OCBOEHO MOJHOCThIO 0Oe3 mpobesos,
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 YUCIIOM 0ajlioB, OJM3KUM K MAKCUMYMY.

«Xopo1o»

Teopernueckoe colepkaHue Kypca OCBOCHO B IIeIoOM 0e3 MpoOenos,
HE0OXOIMMBbIE TPAKTUYECKHE HABBIKM pPa0OTBHI C OCBOCHHBIM MaTepHalloM B
OCHOBHOM C(OpPMHUPOBAHBI, MPEIyCMOTPEHHbIE paboduell yueOHOUW mporpammoit
yueOHbIe 3aJlaHusl BBINIONHEHBI C OTAEIBHBIMU HETOYHOCTSMH, KauecCTBO
BBIIOJIHCHUS OOJBIIMHCTBA 3aJaHUM  OIEHEHO YHCIIOM OaJlioB, OJNIM3KHM K
MaKCHMYMY.

CJIIBHO»

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

HE HOCST CYIIECTBEHHOI'O XapakTepa, HEOOXOIMMbIe TPaKTHUECKUE HABBIKU
paboThl C OCBOEHHBIM MaTE€pHajJOM B OCHOBHOM C(OPMHPOBAHBI, OOJIBIINHCTBO
NPEIYCMOTPEHHBIX  paboyeil  ydeOHOM mporpaMMmoil  y4eOHBIX  3aJaHUi
BBINOJIHEHBI, OTAEIbHBIE U3 BBHITIOJIHEHHBIX 3aJaHUN COJepKaT OLIMOKH.

PHUTEIILHO

«HeynoBneTrBo- Teopernueckoe coaepkaHME Kypca OCBOGHO YacTUYHO, HEOOXOIUMBIE

HaBbIKM paboThl HEe cHOPMUPOBAHBI WU CHOPMHUPOBAHBI OTAEIbHBIE U3 HUX,
OOJIBIIMHCTBO MPEIyCMOTPEHHBIX pabouelt y4eOHOM mporpamMmoil y4eOHBIX
3aJlaHui HE BBIMIOJIHEHO JTMOO BBIMOJIHEHO C IPyOBbIMU OIIMOKaMH, Ka4eCTBO HX

BBIITOJIHCHHUA OLICHCHO YHUCJIOM 63.JIJIOB, OIH3KUM 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 (POPM MPOBEACHHUS
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- CEMUHAp), 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
AKTHUBHBIX U UHTEPAKTUBHBIX (popMm 00yueHus: YnucaeHHOe pelieHue CUCTEM HETMHEHHBIX
ypaBuenuil. (IIpobnemuas nexuus), (Meron rpynmnoBoro peuieHus 3agayd) Yuciennsie
METO/BI pEIIeHUs KPAaeBbIX 33134 JIsE OOBIKHOBEHHBIX TU(PepeHIINaIbHBIX YPAaBHEHUH.
(ITpoGniemuast nexmust), ( MeTox rpymmoBoro penieHus 3aaaq)



IIpunoxenue
OOHJ1I OHUEHOYHBIX CPEACTB JUCIHUIIJIMHBI MOIYJIA)
B51.0.07.03 UncjieHHbIE MEeTOALI 1 MATEMAaTHYEeCKOe MOASJIHPOBAHHE

1.IlpumepHbIe BONPOCHI K 3a4eTy:

1. Knaccudukanus norpemHoctei. [Ipubnmkennbie uncia, ux abCoIOTHBIE U
OTHOCHTEJIbHBIE TIOTPEIIHOCTU. BepHbie 3Haku uncia. ApupmMeTndeckue AeiCTBUS HaJ
IPUOIM>KEHHBIMU YU CIIAMHU.

2. IIpaBuiia mpuOJIMKEHHBIX BhIUKCIECHUHN. [lorpentHoCcTH BRIYUCICHHUS 3HaUeHUH (DYHKITHH.
3. YcroitunBocth. KoppekTHOCTh. CXOAMMOCTD UTEPALIMOHHBIX NTOCIIEI0BATEIBHOCTEM.

4. YuclieHHbIE METO/Ibl PEUICHUS] HEJTMHEUHBIX ypaBHEHUM. JIokanu3anus kopHed. MeTo bl
JUXOTOMHHU.

5. UnciieHHbIE METO/IBI PEIICHUs HEIMHEWHBIX YpaBHEeHUN. Jlokanu3anusa kopHeld. Meron
Herorona.

6. UucieHHble METO/IbI PELICHHS] HETMHENHBIX YpaBHeHUH. Jlokanu3anus kopHeil. Meroa
IIPOCTOM UTEPALUH.

7. HUucneHHoe penieHre CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHeHUH. [Ipsimble MeTObI.
Meron I'aycca.

8. Meroa nporouku. KoHTposIb TOYHOCTH NpH peann3aluy NPsSMbIX METOOB PEIICHHUS
CJIAY.

9. UncneHHOE peleHre CUCTEM JIMHEHHbIX anreOpandeckux ypaBHeHuil. VtepaniioHHbIe
MmeTopl. MeTo npoctoit utepanuu. Meron 3eiinens. Teopema 00 OLleHKaxX MOTPEIIHOCTEN.
10. Annpokcumanus ¢pysHkiuil. Uatepnonupoanue pynkuuid. [TonnHomMuanbHas
uHTepnosiuus. Uatepnonsunonssie GpopMyiisl HproToHa 171 paBHOOTCTOSIIMX Y3JI0B.

11. Annpoxcumanus ¢pyHkiuii. MaTeprnionsunoHHbii MHOrouIeH Jlarpanxa.

12. Annpokcumanus GyHKIMNA. MeToy HaMMEHbIIUX KBaPaTOB.

13. YucneHHble METO/IbI pellieHHs] HaYallbHBIX 3a]1a4 JJ1s1 OOBIKHOBEHHBIX
muddepeHmanbHbIX ypaBHeHUH. [locranoBka 3anaun. Kinaccugukanus Mmetoos. Meron
ITukapa.

14. YucneHHble METO/IbI pEIICHNS HaYaJIbHBIX 33a]a4 /11 OOBIKHOBEHHBIX
muddepeHIMaTBHBIX ypaBHEHU. MeTo Ditiepa 1 ero MoAU(PHUKAIIH.

15. Yncnenueie

METO/Ibl PEeIIeHUs] HauaJbHBIX 3aJ1a4 JJi1 OOBIKHOBEHHBIX MU (pepeHIIaTbHbIX YpaBHEHUH.
CewmetlicTBo MeTo10B PyHre- KyTThl.

16. [IpuGnukeHHbIE METOIbI PEIISHUS KPAeBbIX 33134

JUIs OOBIKHOBEHHBIX U] depeHnnanbHbix ypaBHeHui. [loctaHoBKa kpaeBoi 3a1au.
Knaccugukarus MeTo0B.

17. YncneHHble METO/IbI pellIeH s KPAaeBbIX 3a/1a4 /Il OOBIKHOBEHHBIX AU depeHnnanbHbIx
ypaBHEHUH. MeTO1 KOHEUHBIX Pa3HOCTEM.

18. Munumym QyHKIMM 0AHON niepeMeHHoN. [TocTaHOBKa 3a/1auM U CTpAaTEruy MOMCKA.
Merton 30510TOr0 ceueHus.

19. MunuMym GyHKIIME MHOTHX TIEpeMEHHBIX. Heo0X01MMbIe U TOCTaTOYHBIC YCIIOBHS
MUHHMYMa JuQQepeHrpyeMoi GyHKIIMA MHOTHX ITIEpEeMEHHBIX. MeTo rpaiueHTHOTO
CIIyCKa, METOJl HAUCKOPEHIIETO CITyCKa.



20. ITocranoBka u K1accuduKarys 3a1a4 MAaTeMaTUYECKOTO MpOorpaMMupoBaHus. Pemenue
3a/1a4 TMHEHHOTO MPOrPaMMUPOBAHHUS: IIOCTAHOBKA 3a7a4H, TpadUIeCKuii METOI,
CUMILIEKC-METO/I, CUMIUIEKCHbIE TaOIHIIBI.
21. Pemienue 3aa4 TMHEHHOTO IPOrpaMMUPOBAHUS: CUMIUIEKC- METO/I, CUMILIEKCHbBIE
TaOJIULIBL.

IIpakTuyeckasi padora Ne 1 «[IpubnuxeHHbIC BBIYUCICHUS

IIpakTnueckas padora Ne 2 «I[IpubnmxeHHOE peleHre ypaBHEHUN»

YupaxHenus.
OTaenuTh KOpHU ypaBHEHUS TpaduyecKd U METOJIOM HCCIIE0BAaHUS OTPE3KOB.
1.x3-12x +1=0. (OtBer: (-4;-3), (0;1),(3;4))
2.x3+2x-7=0. (OtBer: (1;2))
3.x3-9x2 +18x - 1 =0. (OtBer: (0;1), (2;3),(6;7))
Pemuts cioco6oM xopa v KacaTeabHbIX ¢ TOUHOCTHIO 110 0,01 cnegyromue ypaBHEHUS:
4.x4+3x-20=0. (Otser: 1,94)
5.x3-2x-5=0. (OtBert: 2,09)
6.x4-3x+1=0. (Otsert: 0,33; 1,30)
7.x 3+ 3x +5=0. (OtBer: -1,15)
[TprumeHnB KOMOMHUPOBAHHBIH CITOCOO XOP/ U KacaTeIbHBIX PEUIUTh YpaBHEHHE.
8.x4+5x-7=0.(OtBert: 1,11)
Pemuth cioco6om urepanuii ¢ TouHoctsio 10 0,01 cnenyromiye ypaBHEHHUS.
9.x3-12x+5=0. (OtBert: 0,42)
10. x4 - 2x2 - 4x - 7= 0. (OtBer: 3,62)

IIpakTnueckas padora Ne 3 «HTeprnonupoBanue GyHKINUN»
1. Ucnonb3ys uHTEepnoisiuuoHHyo Gopmyny Jlarpanka, HaiTH ypaBHEHHUE MapalOoJibl MPOXOAsIeit
yepes Touk (2; 0), (4; 3), (6;5), (8;4), (10; 1). (OtBer: y =32 1 (x4 - 26x3 + 220x2 — 664x + 640))
2. Hanwl Touku (0; 3), (2; 1), (3; 5), (4; 7). Ucnonb3yst nHTepnosAlMOHHYI0 Gopmyny Jlarpanxa,
COCTaBUTh ypaBHEHHE (YHKIMH, NMPUHUMAIOLICH yKa3zaHHbIE 3HAU€HHs MPH 3aJaHHBIX 3HAUYEHUSX
aprymenTta. (OtBer: y=31-(-2x 3 -15x 2 + 25x -9))
3. Hcnonb3ys MHTEPHOISLMOHHYIO (opMmyiy JlarpaHxka, HOCTPOUTH (DYHKIMIO, NPUHUMAIOLIYIO
3HaveHus 3a7anHble Tadauneil. X 1 34 6y-758 14 (OtBer: y=51(x 3 -13x 2 + 69x -92))
4. Vcnonb3yss MHTEPNONSALMOHHYIO (GopMyny Jlarpanika, mocTpouTh (QYHKIMIO, Tpaduk KOTOPOMH
npoxouT uepe3 Touku (2; 3), (4; 7), (5; 9), (10; 19). (Otset: y =2x - 1)
5. Jlausl gecsatuansle orapudmel ucen: 1g 2,0 = 0,30103, Ig 2,1 = 0,32222, 19 2,2 = 0,34242,1g 2,3 =
0,36173, Ig 2,4 = 0,38021, lg 2,5 = 0,39794. Ilonb3ysick UHTEPHOIAIMOHHON (hopmynoit HeroToHa,
Haiitu Ig 2,03. (OtBer: 1g 2,03 = 0,30750)
6. Haiftu unTepnonsaiuoHHbli noauHoM HerotoHa st ¢yHkumu y = f (X), eciu U3BECTHBI ee
snauenus f (1) =6, f (3) =24, £ (4) =45. (OtBet: y =4x 2 - 7x+ 9)
7. HaiiTu uHTEepHONSIMOHHBIN momuHoM Heiorona mis pynkuuu f(x)= 2X U ee 3HaYSHUSIM B TOYKAX
x0=-1,x1=0,x2=1, x3 =2, x4 =3 u Beruucauts {(-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 UHTEPNOIALHOHHYIO popMyny HbloTOHA 1O JaHHBIM TaOIUIIbI
x01234
y 14154085
(OtBeT: y=x3+x2+x+1)



IIpakTnyeckas padora Ne 4« IpubnmxenHoe pemenue auddepeHunanIbHbIX YpaBHEHHI

¥Ynpaznenun.

1. llo dopyyac NpaMOYTOILHIKOS BIMHCINTE [ lIJ;dr. pazbue NHTCPBAT MHTCTPHPOBANIA Ha

10 wacTedi. OueHNTL NOTPEIIHOCTE.
{Omeem: [=120+0025)

2. llo fopuync Tpancunii BerdncanTs [ = IJ;.:{:,, paiius MHTCPBAN MHTCIPpHpoBanna Ha 10 sacreil.
]

OueHHTE NOrPElIHOCTS,
fOmeem: [ =1,218+0,002)

3. llo popuyae Cumncona BRMBCINTE [ -Idi+zrﬁ,c1mmmmﬂ.m1
-]
(Omeem: 1 =1)148£0,001)
. [ dx
4. [llo popuyne Cumncona BMBcanTs [ = I—_ , € ToMHocTRI0 1o 0,0001
3
{Omeem: n = 10, [ =050001%£0,0001)
: tdx
5, o popuyne Cumncona Bu<BcanTs [ -I—,cmmﬂ,ﬂl
s X

{Omeem: n=35, I=069£001)

6. Ilo opuyne Cumncona BEMBCINTE Ilimdx,c TounocTeo g0 0,01
T X

(Omeem: n=4, [=024%001)

7. Tlo popuyac Tpancunii BEMHCANTE I-_I'e"jdx.cmmm a0 0,01

1]

(Omeem: n=4, [=0752001)

8. llo popuyac Tpancumnii suMucanTs [=

2 Ny |

COaX
l—dx,cmmmﬂ"ﬂt
+X

IIpakTuyeckas padora Ne 5 «[IpubmmkeHHoe perieHne TudGepeHIINATBHBIX YPABHCHHIN



Yupamxucunsn.
1. Haftme, wcooasiys weroa scpa, awaecns dyuxien v, onpeicaseno@l anddoposmimaiisniv

o LTSI )f-F ope savasseon yoaosun WO = /| npessovas A < 0, Orpasransasce

+x’
OTICKANNCM NCPAMIX YCTIpEX Wavcsudl y
Omeem: % 6 |[ar [o2 ] 63| o¢
¥ T | &1 | 508 | 125 | 031

2, Haftvw 00 MeToy HAscpa SeTUpe MaNcHus Qywmn ¥, oopeaceiesoll ypamicanen Ysxey,
Pe MaNATLNOM Yeaoaue yYO) = J npesiusas k ~ 0.7,
Omaom.

x 6 o [62 a3 |o+¢
y ] LI |12 |1.36 |1.82

‘e

3. Haftvw po setogy Hacpa Tpi maucies gywsine ¥, oapeicicmoll ypasscimen y'slexey’,
npe HaNAILROM Yoo WOy =/ npesiusas k - 0,7
Omaem. x 0 0.2 02 03

] 1.2 145 1.78

4. Hafivi 00 Metozy Hscpa SeTupe THaecins SyRnmn ¥, onpe Acincwoll ypasscunen Y sx +y
OPe HINATLROM Yoaoae yY0) = O, npesioas k < 0.1,

Omaem. X 6.7 62 03 04
0 000] | 0005 | 602

S Haftrw, scoonsays smetoa fascpa, auwaecsms dysxien y, ouporcasesod anddepoimmanisniv
ypanmcumen ' =y’ 05:. OpH EaNAeOM yoaonm W) < 4, npesaoas & < 0.1, Orpasressascs
Wumw.:wcx Wavcsadl v

Omsem; x 6 67 | a2 [ 63 | o4

I N 1is 1.25 131

6, Hafmu meroaon Jacpa wecacunod pouucune ypassucies .‘,-.(_-‘L:;')_(_I,:_l”_ 2 orpeaxe [0, 1], npu

HraaLson yososss w0) = | opeioevas i « 0,7
- x 6 |62 |64 | 66| 65 | 1.0
) L1 118 12¢ | 127 | 1.27

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



2. /laboparopuas pabora Ne2. METO/1bl PEINEHHA
CHCTEMBI JIHHENHBIX AN EBPAHYMECKHX
YPABHEHUH

2.1. TlpsMuie METOAM peiuenns

2.1.1. Hocmanoexa sadavu
Byaes paccMmarpusars cHCTeMB ypasHcHidh Biza:
@, X, +a,X, +..+a,x, =b
Ay Xy + A Xy + ...+ A3, X, =b,
, (2.0
Ay Xy + QysXs +...40,,.X, =b,

AZ=b, 22)
b =(h,b;,.,8,) — mextop csobommmx wicwos, ¥=(%,%;,..%) -
BEKTOP HCHIBCCTHMX c BCUICCTBCHH BIMN KOOPUMHATAMM,
A=(a,), i=lm j=ln - scmecracunas MATpHUA  patMcpa  mxa,
satpuua kondduumentos cucresu (2.1).

Dddexmuanocts cnocobos pemenns cucremut (2.1) 80 muorom
JARUCHT  OT  CTPYXTYPM M CBOACTE  Matpuum A panscpa,
OGYCAOBICHHOCTH, CHMMCTPHYHOCTH, SANOIHCHHOCTH (T. €. COOTHOLICHNS
MOKAY  MNCAOM  HYACEMX M HCHYACEBMX WICMCHTOB),  cneumduixn
PACHONOKCHNUS HCHYACBLIX MICMCHTOR MATPHIILL,

Teopema  Kponexepa-Kanewwu:  HeoGxommmus  yeaosuem
CYMICCTBOBAHMR CAHHCTBCHHONO PCICHMS cucTemud (2.1) saaseres:

det 420,

Onpedeaenue. Hopaoll HIIMBACTCA Takan BeMwHa, obnazanomas
caoficTsamu:

D >0, lii=0®x=0,

2) = 2Hid,

3) ke lis i+ Ml



Onpedeacnue. Ecan b npoctpaictoe pewropon ¥ = (X, ¥,mn¥,)’
seeacua nopsa i, ro coramacosammofl ¢ mefl nopsoll B npocTpancTee

MATPHU A HAILIBACTCA HOPMA Mts\pl-t:l,xto.

Tabmmua 2.1
B HOPM BEXTOPOS M MaTpiIL
[B npocTpancTse sekTopos [ B npocTpancrae matpiu
1. KyGusecxas nopsa
H =auk) M =Sk
2. OXTarapHHecKas HOpMa
=Sk M =s(Sk)
- 3. Cdepmiccxan Hopua
H = 2k =& W-E3a

2.1.2. Memoo l'aycca
Onm w3 meToz08 pewenins cucremst (2.1) = meroa Nayeca. Cyme
setoaa laycca 3axmoMacTes B NpUBCACHHM MCXOAHON matpuum A X
Tpeyroansony suay. byaem nocrosumo npusowmrs cucremy (2.1) x
TPCYTOALHOMY BILTY, HCKTIOHAR NOCACAOBATCALHO CHAYARA X, W3 BTOPOrO,
TPETRLID, ..., N-10 YPASHCHMI, 3ATEM Xy M1 TPETRENO, HCTRCPTOND, ..., A-10
ypasseHiti npeobpasosanHoi CHCTEMM I T. A
Ha nepeos yrane 3asmeHiM BTOPOC, TPCTRE, ..., A-C YPABHCHUR Ha
YPABHCHIA, NONYHAOUMCCA CAOKCHHCM ITHX YPasHCHMA C© nepsuM,

YMHOKCHHMM COOTBCTCTBCHHO Ha — =2 ~Ze _Zu
ay, a, a,
Pesyanraromn roro yrana npeofpazosannil GyacT IKBMBANCHTHAN

(2.1) cucrema



h

Cucrema ypasnennit

3241-x, +0]97-x, +0,643-x +0,236-x, =0,454

0,257 -x, + 3853
0324-x, + 0317
0438-x, +0326

+x, +0342.x, +0427-x,=0371
~x, #2793 x, + 0,238 - x, = 0,465

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

3,405 -x, + 0,472
0227-x +2957
0,419-x, +0,341
0325-x, + 0,326

+x, +0395-x, +0253.x, =0,623
cx, +0342-x, +0327-x, =0,072
cx, +3238-x, + 039 -x, =043

%, +0,401-x, +4273-x, =0,068.

2974-x, + 0,347
0,242-x, + 2895
0,249-x, + 0378

0387 -x, +0,266-

-x, +0,439-x, +0123-x, =0,381
-x, +0,412-x, +0,276-x, =0,721
-x, +3,91l-x, +0358.x, =0,514
x, +0431-x, +4022-x, =0,795.

34527, + 0,458-
0,254-x, +2,458-
0,305 -x, + 0,125-

0,423 - x, + 0,452

x, +0125-x, +0,236-x, =0,745
x, +0325-x, +0,126-x, =0,789
x, +3869-x +0458-x, =0,654
x, + 0,248 - x, + 3896 - x, = 0,405,

2979 x, + 0,427
0273-x, +3951
0318-x +0197
0219-x, +0,231

~x, + 0406 -x, + 0348 - x, =0,341

~x, +0217-x, +0327 -x, =0844

-x, +2875-x, +0,166-x, =0,131
-x, + 0187 - x, +3,276- x, =0381.

2048-x, +0172

0,495 - x, + 4,093

0277-x, +0,368
0,766 - x, + 0,646

-x, +0702-x, +0226-x,=0514
x, +0,083-x, +0,390-x, =0,176
-x, +4164-x, +0,535-x =0309
-x, + 0,767 - x, + 5960 - x, =0,535.

2389-x, +0,273

0329-x, +2,79-
0186-x +0.275-

0197 -x, +0,219

-x, +0126-x, +0418-x, =044
x, +0179-x +0278-x, =0.297
x, +2987-x, +0,316-x, =0529
<x, #0274 -x, + 3,127 - x, =0869,




e

Cucrema ypanucmwit

17

5,482
0,580

0319
0,043

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

x, +0237-x +0409-x, =0416
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, +0195-x, +0275-x, + 0,136-x, =0815

-x, +5,002-

-x, + 0,381.
.x, +042.

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

19

39
0217
0,201
0,531

-x, +0]129-
-x, +4,691-
-x,+0.372-

x, +0,283-x, + 0,107 -x, =0,395
x,+0279-x, +0,237-x, =0,432
x, +2987-x, +0421-x,=0127

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

5482
0,607
0,367

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

x, +0520-x, +0,401-x, =0823
x,+0232-x, +0570-x, =01582
x, +8193-x, +0,582.x =0,625
x, +0207-x, +5772-x, =0315.

3,345
0,125
0314
0197

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

x, +0,365-x, +0,203-x, =0,305
x, +0,402-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
0,326

-x, +0,278

-x, +0.501.
-x, +0,421.

-x, +0397-x, +0239-x, =0,721
x, +4,2358-

x,+0.264-x +0358-x, =0339
x, +3721-x,+0.297 - x, =0050
x, 40254 - x, + 3286 - x, =0,486.

3476
0,425
0,252
0,265

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

x, +0376-x, + 0,398 - x, =0X71
x, +0417-x, +0328-x =0,739

-x, +0,439-x, +3972-x, +0,238-x, =0,644

-x, +0291]-

x, +0,424.x, + 3864 - x, = 0,581,




N

Cucrema ypanwennit

3958 -x, + 0,147
0,127 -x, + 2,395
0,403 -x, + 0,184
0,259 . x, +0,361-

x,+0354-x +0,238-
x, +0256-x, +0,273-
x, +3815-x,+0,416-
x, +0281-x, +3736-

x, =0,651
x, =0898
x, =0595
x,=0389.

4503-x,+0219-
0,259
0413.-x, +0,531-
0327 -x, +0,412-

x, +0,527-x, +0.39-

x, +5121-x, +0423-x, + 0,206

x, +4317-x, +0,264 -
x, +0,203-x +43851-

x,=0553
x,=0358
x, =065
x, = 0,436,

12

S103-x, +0,293-x, +0.336-x, +0,270-

0179-x, +4912-

x, +039%4-x, +0375-

0189 x, +0321.x, +2875-x, +0,216-

0317 -x,+ 0,168 -

x, +0386-x, +3934.

x, =0,745
x,=0381

x, =0,480

x,=0552,

13

5,554-x, +0,252-
0,580 -x, + 4953
0319-x, +0372-
0,043 - x, + 0,459

x, +0496-x, +0.237
x, +0,467-x, +0,028-
x, +8935-x, +0,520-
x, +0319-x, + 4778 -

-x, =0,442

x, =0,464
x,=0979
x,=0126.

14

2998 -x, + 0,209 -

x, +0315-x, + 0281

x,=0108

0163-x, +3237-x, +0,226-x, +0,307-x, =0,426
0,416-x, +0,175-x, +3239-x +0,159-x, =0,310
0287 -x, +0196-x, +0325-x, + 4,062 -x, =0,084,

15

§452-x,+0,401-x, + 0,758 - 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, + 0206 - x, + 4,568 - x, =0,452.

16

2923-x,+0220-x, +0,159-x, + 0,328 - x, = 0,605
0363 -x, +4123-x, + 0,268 - x, + 0,327 -x, =049
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,+0)195-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, +3,935-x, =0,352.

4855-x, +1239.x, +0272-x, + 0,258 - x, =1192
L9l -x, + 4954 -x, + 0,124 -x, +0,236-x, =0,256
0,456-x, +0,285 -x + 4354 -x, +0,254-x, =0852
0412-x, +0335-x, + 0,158 -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, +0,264-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, =0,179

0,436-x, +0,281-x, +4,189-x, +0,416-x, =0,753
0317-x,+0,229-x, + 0326-x, + 2971 - x, =0860.

4238 x, +0329.x, + 0,256 - x, + 0,425 - x, =0,560
0249-x, +2964-x, +0351-x, + 0127 - x, =0380
0365-x, +0217-x, +2897-x, +0,168-x, =0,778
0178 -x +0,294-x, +0,432-x, +3,701-x, =0,749.

J389.x 40273 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,




A d d; ax) L R, R, R, R,
o[ o,1%01 0 0 0 0,1301| 00623 | 0,0550] 0,0418
1 0| 0,0623 0 0 0| 0,0623| 0,0579] 0,0504
2 0 o| 0085 0 | =0,0034 o o0s50] 00439
3 0 0 0| 00418 | =0,0123 | =0,0152 0| 00418
3 0 [=0,0185 0 0 [ =0,0126 | =0,0185 | =0,0048 0
s[=00115 0 0 o[=00115 0| =0,0039]| 00019
o 0] 0,0031 0 0 0| 0,0031 [=0,0050[ 0,0021
7 0 0 [=0,0031 0 [=0,0002 0 [=0,0031| 00018
] 0 0 o] 00019 00003 00009 o| 00019
" o] 0,007 0 o 0,0003] 00007 | =0,0002 0
Cysyupys Boe npupatenis &' , Hafl 3eM IHAUCHNS KOpHEH:
x,=g&,‘ =0,1401-0,0115=0,1286,
5 =3 & =0,0623 -0,0185 + 0,0031 +0,0007 = 0,0477,
-
x, =i&: =0,0550 - 0,0031=00519,
-
x, = 3 d& =0,0418+0,0019=0,0437.
-
2.3.3. Bapuanmu sadanui
N Cucrema ypanuenuit

0416-x +3273-x, +0326-x, +0,375-x, =0,021

4003-x, +0,207 - x, + 0,519-x, + 0,281 - x, =0,425

0297-x, +0351-x, +2997-x, +0,429-x,=0,213
0412-x, +019 - x, +0215-x, + 3,628 - x, = 0,946,

"

2591-x,+0512-x, + 0128 -x, + 0,195 - x, =0,159
0,203-x, +3,469-x, +0572-x, +(,162-x, =0,280
0256-x, +0273-x, + 299 -x, +0501-x,=0,134
0381-x, +0219-x, 40,176 - x, + 5903 - x, = 0,864,




R =0

R} = R} —0,26825" =0,0999 - 0,2682-0,1401 = 0,0623

R = R = 0,0803 =0,0692 = 0,0803-0,1401=0,0579

Ry = R} —0,01625&) =0,0527 - 0,0162-0,1401 = 10,0504

AHATOMIMHO  HAXOAMM MAKCHMATRHYIO N0 MOAYNO HEBRIKY
R;=0,0623 W cooTBCTCTRYIOWCH HCMIBCCTHON x| A3MM npUpauicHne
& =R, =0,0623,

Toraa R;=0, a ocramuue neexmm nepecauracu no Qopayae
R =R} +@,d0 (i%2), noaysms

R = R} —0,08528, =0-0,0552-0,1375=—0,0034

R =0

R} = R = 0,0468c! = 0,0805 - 0,0468 - 01375 = 0,0550

R = B} = 0016248 =0,0550 = 0,1045-0,1375=0,0439

CHOBA HAXOZMM MAKCHMANLHYIO N0 MOAYIN Hesmiky K =0,0550
coorsercTByIowedl nesisecTHoll x} Aaum npupamenmne dr = R] =0,0550 .

Toraa R)=0, a OCTAIMHEC HCANIKH NEpeciuTacs no dopayac
R =R +ad (i=3), noxyanum

R ==0,0123

R} =-0,0152

R=0 ‘

R, =0,0418

[lponecc  3AKAHMMBACTCA, KOMAA BCC  HCENIKN  NOCAcTiedl
npeobpasosaniof cucrems Gy ayT pasiaTeca () ¢ 31300l TOMHOCTLIO,

Jlns socTickcHns TodHoCcTH £=0,001 npuimckenns GyaeMd HAXOANTE
A0 TEX NOP, MK HE BLNOIHHTCE HCPABCHCTRO

R* <0001i=14.

Bee puancacuna jancces s rabamuy.

JlaGoparopnasi paGora Ne3. «PEIIEHUE HEJMHEWUHBIX AJITEBPAMYECKHX
YPABHEHUI»



3. JlaGoparopuasn pabora Ne3. PEMIEHHE HEJITHHENHBIX
AJNEBPAHMECKHX YPABHEHUI

3.1 Mncaennnie METOIM Pelenns neannelinnx ypasuenni

311 Jloxaruranun xopned

Byaem paccmarpusars 3aaavy npuGaioKcHHONO Haxoxcsns wyach
$yuxion oanolt nepessernoft

fix)=0, (3.1)
rac f iR —» R, —aareOpantiockan i TPaHCUcHACHTHAR QyHKuns.

Teopema 1 (Boasuano-Komw). Ecim wenpepusnas wa [a, b)
dyHxims f{X) Ha KOHUAX €r0 HMOCT NPOTHBOMNOIOKHLIC IHAKN, T. .

Sla)-f(b)<0, (3.2)
TO Ha unTCpBAIC (@, b) oHa x0T Gt 0H pat OOPAIACTCR B HOAL.

Crabocms meopemm:

1. He aacr oreera Ha sonpoc 0 xaanvecTee xopucht ua [a, b] 8 cayuae
BLNOAHCHMS yenosus (3.2).

2. Ecam ycnosie (3.2) HE BRINOAHCHO, TO HE NOIBONSCT YTBCPAIATE,
410 xopucil Ha [a, b] ner.

Yewrenue meopenu.

Teopema 2. Henpepuisnas, CTporo MonoToHRas Gynxums fx) umeer
W OPH TOM CAMHBCTBCHHMNA HOaL Ha oTpeixe [a, A] Toraa u Toasxo Toraa,
KOPA2 Ha CI'0 KOHUAX OHA NPHHIMACT THAYCHIUS PATHRIX THAKOS,

Yeranosuts  MOHOTOHHOCTE HA  JAHHOM OTPCIKC  MOKHO A8
anddeperumpyesoll  dynxumn, noTPeGOBAE  MAKONOCTORHCTBA  ¢¢
NPOHIBOHOM HA BOCM OTPCIKE.

Teopema 3. llycrs f e ("la;b]. TOrA3 e f'(x) HE MCHSCT 3HAK Ha
unrcpsane (a, b), 1o ycaomue (3.2) saascres  neolxomumum M
AOCTATOMHMM A% TOro, 4robu ypasscawe (3.1) umeno u npu oM
cAMBCTBCHHLEL KOpeHs Ha oTpeake [a, b).



1.2.3. Bapuanmu sadanuii

N Y pasuncune N Ypanucunce

Pl fm=dx=-x"lnx+4-15 16 | fix)=exp(=0,5x)=02x" +1
2 | fix)=cosx—exp(~x)+0,5 17 | fix)=exp(=0,4x")=0,5x" +1
3 f=15-04V% —0Slnx B | /)=15-04ds" —c~ smx
5 /(x)az-J;_"-zhx 19 | f(x)=2-05x" -05x" sinx~x
S| /() =1-052" Inx+034x 0 | f(x) =03 expx)—cos’ x+ 2
6 | fix)=l=xlnx+03Jx 21 | f(x)=0Sexp(=x" )+ xcosx
T | f(x)=3-05Jx —exp(0,5x°) |12 | f(x)=cos’ x=08x"

¥ [fx=3-vx +05kx T [ Jix =1+ expi—do) - Ia(x)
T | ()= 03exp(—0,74x) - 21" +4 |23 | J(0) = xInx—exp(=0,5% )
" /(l)-oéetv(-J;)-O.-’ﬁ¢2 25 | fix)=sun(05x)+1-x"

[ f(x)= exp=0,75)-03Jx +1 || 20 | J(x)=cos(0,5x) -0 dInx
2| f(x)=3-Jx-0SInx 2T | f(x)= exp(0,3x")—Jx +1
13 f(x)luaﬂ-x’)-\ﬁol 28 | f(x)=cos’ x=0Jexp(x)

K| fix)=03cos’ x=Inx+2 29 | fix)=x —exp(=x*)

15 | fx)=exp{=0,5x")=x" +0.2 30 | fix)=x-snx-028




n x, j‘ x,) “'- e x-cl
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 [ 0,000 034
4| =0,494 468 [ 0

Ha serscprofl  wrepauwnm  gocruracsm  meolxoammofl  TounocTw
jr,=x|£10%,  cacaomareanno,

x =-0494468.

5) Memoo xopo
[MocTpony HrepaunouHuil NPoUeCe METOAR XOpA

X oot

-

HCKOMBIT

-—/.uﬂ)—-(x. -x_),

KOpeHL

YPasHeHuS

J(x)=f(x,)
Jaaaumn x,==1 u x =0. byacM BUOQIHATE BMMHCICHHR 0
sunoaHcHus  yeaosus fr -x_|<e=10". Ceeaem Bce BuMMCICHHR B

rabanuy.
n % Six,) & -=J

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| 045782 0117435 0,208 561
S| 0,458 924| -0,018 319 0,051 081
6| 0,393 668 0,000 663 0,005 744
7| 0,498 367 =0,000 004 0,000 201
8| 0,492 468 0 0,000 001

Ha socssoft  wrcpawmm
fx, = x,|<107,

x = -0494 468,

CACAOBATCIARHO,

HCKOMBI

KOpCHL

AocTuraem  HeoOXOMMOR TOMHOCTH

ypasHeHHS



3) Memoo cexyuux
[ocTpois Hrepalontull NPOLECC METOAR COKYIIMX

X =

T Sx)

o L) -x)
=/J(x,)

Zazanmm x,=-1 u x,=0. ByicM BROOMHSTE BLMHCICHHR 10

BunoaHcHns yeaosis fr -x |Se=10". Cseacm Bce BuMmcacums 8

rabanuy.

n x, fi(x,) e =x
0] =1,000 000 2,632 121

1 0,000 000 =1,000 000 1,000 000
3| 0,275 321 0,586 855 0,275 321 |
3| =0,666 303 0,670 578 0,391 082
3| —0,457842| =0,117435 0,208 561
S| -0,488924 ~0018 319 0,031 081
6| ~0,498668 | =0,000663 0,005 744

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

Ha socemofl  wrepam  aocturaem  HooGxoammoll  ToMHOCTH
jo =x|$10®,  cacaosareanno,
x =-0494468,

4) Memoo «roumanan
TTocTpouM HTCPAUMOHHEIR NPOLOCC MCTOAA «I0LMAHAN

X oot

byaes

=x

2f(x ) (x)

YT TATAA)

BRNOIHATE BARYIMCACHHMR 20

HCKOMBIET  KOPCHL  YPaBHCHHA

BAINOJAHCHHR  YCaoBMA

fr, =x_|s£=10". Cocaenm nee surmcacns s TaGamuy.



” e S(x,) lx,-x,,‘l
0| -1,000 000 2,632 121
1| 0642524 0564968 | 0,357 476
2| =0,512074 0,059 362 0,130 450
3| 0,498 742 0,000910| 0,017 331
3| 0,493 368 | =0,000 001 | 0,000 274 |
5| -0,49¢ 468 0 0

Ha nsroit  wrepaumn  gocmuraes  weobGxommol

|y, =x|<10®,  cacrosarensno,

x" = =0494468,

2) Memoo Cmepipencena

HexoMui

KOpPCHL YpasHcHun

Tocrponm urepausonnuil npouece Meroaa Creduesicena

— [

* fix ¢ fix )= fix)
ByACM BUNOIHATE BMMMCICHMA 20  BMOOAHCHMR  YCAOBMS
Jr, =x_]s&=10". Cucaen nce surmcacnns & raanuy.

n X, I(X.) "- = "ul

0| =1,000 000 2,632 121

1| 0023821 -1,022985| 102381

I <0,262973 | ~0,612266| 0,286 794 |

I3[ =0,319295| 0,232177| 0,156 322

4| 0483759  ~0,035206| 0,068 464

S| -0,498219  -0,000827] 0,010 461

6| 0,494 368 | =0,000 0005 | 0,000 249
[~ 7| ~0,494 368 0 0

Ha ceanmoll  wrepaumn  gocruraem  Heodxommmoll  ToMHOCTH

fr,=x|s10*,  cacaomareanno,
X = —0,494 468,

HCKOMBI

KOpCHL YpasHCHUA



3. Haftaesm ¢ TousocTio 10™ xopess ypasHesns meroaom Heotona,

Bucans s1opyio npoissonyo Gy
Sx)=d4x=3x" =¢*, Mx)=d-6x-¢".

Boismes Hasaasioe npubmckesne x, =-1, rax kak f(=1)/"(=1)>0.
OGpaszyem urepaumonsnil npoucce meroaa Huorona

x 25 -x ' —e*
=x,- A
S(x,) dx, -3x —-&*
BLroaHAcM BUYHCICHIR 10 BUNOAHCHNA yerosus fx, —x_|<e =107,

X=X, -

Pacnosoasm Boc BuMHCaIcHs 8 rabmme.

’l /(x- ) f.(‘l) h. s x—.l
=1,000 000 2632121 =7,3678M
0,642 757 0,565 981 | =3,336 281 | 0,357 243
0,512 235 0,060 018 | =3,435251 | 0,1303522
0,493 764 0,000982| =3323 145 0,017 471
0498 468 | 00000003 | =3.321266| 0,000295
0,394 368 0| =3,321 266 0

W o] W ] = o] 3

Ha nsroft  wrepaumm  gocturaes  meolxomammoll  ToMHOCTH
jr, =x,|<10®.  checsomaremmo,  mcxkomuil  KOpeHh  ypasmeHus
x a-0494 468,

4. Halpire MCTOAOM 1O BIPHAHTY KOPCHL YPABHCHHS C
TOMHOCTRIO 107,

1) Paznocmunitli memod Huromona ¢ noOCmosunsiy wazom

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

g L)k
" flx +h)=f(x)

ByAcM BMDOIHSTE  BLMHCICHMA 10  SMOOAHCHHR  YCAOBHA
|x.-x_.|St=IO‘.

Ceeaem Bee susmncachus & rabamuy.

Xout



Toraa q=w'(x1=¢‘(-l)=084<l. Boassmenm 3a x, acsuil xosen
orpeika —1. BusncacHus GyaeM BRN0IHATS 20 BUNOIHCHHE YCI0BNS

|x,-x,_|s-l+¢-l_&o.ool-o,m.

9 084
1
: o
o —
a: = ik
e //
=1 a
T —Z
- 4
.
a8 v
-
Puc. 3.6, I'padux nposcssoamodt ¢grymapos ¢ x)
Buinoammus nepeyio urepaumo
- 2 = ’ )
5 =e(r)= BT T5 T g,
Buancacuns janecem 8 rabanuy.
I. “‘.’ i‘. -‘—Cl
=1,0000 | =0,3420
0,340 | =0,4511 0,6580

04511 | =0,3856 0,1091
-0,4929 0,0345
0,399 | —0,3942 0,0073 |
=0,4942 | ~0,4944 0,0013
=0,4988 | =0,4945 0,0002

ol &) w | =) =
:

Hockonsky k-x,|so,oooz, CHMTACM, “TO KOPCHL YpasHCHMS
x" = =04% ¢ TouHOoCTE £ =0,001,



Ypasucune umeer oaun AchcTEMTeanMuMil KOPCHL Ha  OTPCIKE
cmrmoi Lumu xe(-10).

2. Bulpas B Ka490CTRC HAYANRHONO NPHOILKCHUS OMH W3 KOHUOR
HAMATLHOIO OTPCIKA, YTOMHHUM KOPCHE MCTOAOM NPOCTHX Mrepaumil ¢
TOMHOCTRIO £ = 0,001,

Jlax yroro opeysapureasso mafaem  [(x)=dx-3x" —¢'. Hapucyem
rpaduix nourysennoll Gyuxumn K3 oTpeIxe xc(—lﬁ] (pmc. 3.5).

5‘ //.-
: =

s =

4 -

=

Puc. 3.5. I'pagux nposcsnosmodt gymwxznen f(x)

Orciona maxos O= ﬂl'(x]a[‘(-l)- 7.36.

Bubepenm &k, yaoaacrsopsiouice yeaosmo (3.16). Tax xax [“(x) <0
na orpexe x e [-10), cacaosareanno, subepest &k =—4.

Toraa pysxuns ¢(x) Gyacr nmers sua:

'msx_]:x)’u-r zx"-x‘-e'_

Hallaem nponssomnyo $ynxumm @(x) # nocTpous rpadux rofl
$yrxiom na orpesxe .u[- I.O] (puc. 3.6).
_j(x)=4+4.r-h'-c'

k 4 ’

¢'(x)=x



2. Bulpas B Ka4eCTEC HAMAALHONO NPHOILKCHUR OJMH M3 KOHUOB
HAYATLHOID OTPCIKA, YTOMHHTC KOPCHR MCTOAOM NPOCTRIX Hrcpaumi ¢
TOMHOCTRIO £ =0,001.

3. Haltmre ¢ 1oumocTeio 10™  KOpCHL  YPaBHCHMA  MCTOAOM
Husoroma.

4. Hallamre MCTOA0OM MO BAPHAHTY KOPCHL  YPaBHCHMR ©
TOSHOCTRIO 107,

Meroa no sapuanram:

1,6, 11,16, 21, 26, 31 = pamocrauil Meroa Hulorosa ¢ nocTosnnuM
warom,

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 = MeT0 «I0UMARAN,

5, 10, 15, 20, 25, 30, 35 - mMe102 XOPA.

3.2.2. Pesuenue munosoro npusepa
. Jloxamusyem xopens ypasuenus f(x)=2x"-x'-¢'=0 ma
HAYATLHOM NPOMCKYTXC LIMHOMN He McHEe | rpaduecxinn MeTOI0M.
[peobpazyesm ypassenne x sy 2x’ —x' =¢*, 1 noCTpouM rpaduxi
noxyscHusx Gynxudi (puc. 3.4).

=X 7
A R 7
=\ 7
TN 7

Pusc. 3.4, I'paderccxas JOKANOADIL KOPHS YPRENCHIE



ECaM 772 NOCICA0BITEILHOCTL cxoasumancs, 1. ¢. limx, =x* 1o,
NEPEX0As K npeacay & ypaskenin (3.14), noayom bmx =g(lmx_).

IMpeanoaaras @(x) HenpepusHON, NOIYHHM

x':ﬂx'). (3'5)

Teopema (0 npocmsx umepawusx). llycrn @(x) onpeacacna n
andeperimpyesa Ha [@h], npudes Boe o¢ IHAYCHUA npusaaackar [ab).
Toraa, ccan 3¢ - npassumnas 3pobs: ' (xfS¢ <! tonpu a<x<b:

1) npoucce urcpaumn x, =@(x_, ), n=12, .. CXOANTCH HCIABUCHMO OT
HAYATLHOIO IHakucHus X, € [a;5];

2) NPEACARHOC  IHAMCHMHE X°=l'£x. RBANCTCH  CAMHCTBCHHIM
KOPHCM YPaBHCHNS x = @(x) Ha [a;b].

Hoxpemnocms memoda: Meroa wrepamit obecneumsacr Ha n-Mm
ware abCOMOTHYIO NOMPCUIHOCTE NPHOBCKCHMA K KOPHIO YPaBHCHMA
(3.1), He NPCBOCXOARUYIO UTHHL -0 OTPCIKE, YMHOKCHHOA Ha Apobs
e | - 3 .

o b sl s e o

Yrobu dynxums o(x) obecneyusana CXOMMOCTE

nocacaosareasnocTi (3. 14), oHa J0maHa HMCTE BILY

v(x)u-#. (3.16)
rac Hzg. O=npalf(x), max k cosnazaet co wmaxom f*(x) ua [a,8).

3.2, lpwsep srunoamenns aaboparopuolt paboru

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

NPOMCAYTRE LTMHON HEe MeHee | rpaduHeckinns MeTOI0M,



Bubnpacs ase nosme 1o4xm Takum ofpazos, wrobu Ha aassoM
OTPEIKE BRNOAHANOCK Yeaosue (3.2).

Onsms suem nepeceticHne ¢ ocsio Ox, 10 eCTh X3 =l|,..

Six,)
X, =X, = el (X, = X._ ),
)

H rax zance.
TTycrs na n-m ware sunoaxeno yeaosne f(x ) f(x_)<0.

Hrepaunonssiil npouece MeToaa Xopa MOKHO SaNicars:

x“-xﬁ-}z:!)-(%:;(x,-x,.). (3.11)
3.1.8. Memod npocmois umepauuu
flyers pemacres ypassenne f(x)=0. 3aMCHUM Cro PABHOCIILHLIM
x=¢(x). (3.12)
Bubepem Havamuoe npubackcHne X, it NOJACTABHM B (PABYIO HaCTh
ypasaenus (3.12) u noaysnm x, =¢(x,). (3.13)

[Moacrarass B npasywo wacts ypasscuus (3.13) X, mmecro X,
noaysus  x, =@(x,). [losropas ror npoucce, OGyaem  umers
NOCACAOBIATCALHOCTS HHCEN

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



3.1.6, 3adava wronnanar
Hapsy ¢ ypassesues f(x)=0 pacemoTpus ypassenne ¢ f(x)=0.
Toraa y ®x)=¢" f(x) xopuu cornazaior ¢ xoprsmu hymxwm f(x).

@(x)=[kf(x)+ ['(x)),
X =X - _I_(fl.’— (3.9)

T M)+ L)
Hoex memoda: Ucnoansyes caoboanuil napametp &k Aas nossiucHns
CKOPOCTH CX0aMocTH npouccea Hulorona.
Tax xak x° — KOPCHB, JAPAHOC WIBCCTHOC TOMHOC PCIICHNC, TO Ha

K06 HTCPALBIH MOKHO NPHHSTE t=-«2%:ll). Toraa ws (3.9) cacayer,

4TO
2/(x,)f (x,)
Bl YR P TP Y TR
Hrepaunonnuit npoucce merosa wioumanan (3.10) & oxpecrnocTi
KOPHS  MMOCT  KYOHMCCKYI0 CKOPOCTE  CXOAMMOCTH  (NpH  YCAOBMM
BunoancHns neobxommvux yeaosuit metoaa Huwotona). K seaocrarkas
dopayan (3.10) MoKHO OTHECTH HANKYNE BTOPOH NPONIBOIHON.

(3.10)

3.1.7. Memod xopd
fyers f(x) — uenpepusnas ¢yuxums na [ah] n Bunoansercs
yeaosie (32). 3ammmuesm ypasHcHue npaMoll Heped ase ToMKM —
YPABHCHUC XOPAM, I1C X =@ n X, = b,
y=flx) _x-x
J(=x)=-S(x) x-%,°

PaccaoTpiss NEpeceHenine Xopamst ¢ ocuio O, noaysis Touxy X,




314, Memoo Cmedupencena
Ecan ywecrs, 4ro gysxuns f(x,) 0 ¢ 1oll K¢ CKOPOCTRIO, 4TO W

x, “»X | TO CCTH CMBICA MOJATATH, Y10 k= f(x,). ITO MOXHO CACAATS HA

TOH CTATIN HTCPALMOHHONO MPOLCCCa, Koraa madcHus dymxwm |[f(x, )
yxe aoctatosno manst [lpu vaxux A wrepaumonmuil  mpoucce
NPOHIMACT BIL:

= V(EX); (3.7)

R TRy TR T (TA)
Meroa useer cyryGo JOKAMLHMA XapAKTEP CXOMIMOCTH, HO 3ATO
cmmbw‘m.

3 1.5. Memood cexyuux
Mycru s (3.6) b, =x_, -x,,Torma x, =x, +h,.

Six)(x_ -x)
iy =) 4
x.-l - f(!._.)-](x.) » (3 8)

TAC Yo M X, RAANOTCA.

Gopayna (3.8) onpeacaser HOB MCTOA Kax ABYX1uarosuil.

Puc. 3.2. Meroa cexymmex

H3 reomerpuvccknx coofpakesuil Acrx0 NOHATH, 410 X, ©CTh
abcwcca Touxn nepecetcHna ¢ ocsio Ox npamoil, nposcacunoll 4epes
1O (Xt 3 S(x0) ) M (2,5 S(x,)), 7. €. coxymedi.



4. Haswaasnoe npuGmoxenme x, @ f(x,)f (x,) > 0.

Teopema. Tlpn punoancuun  weobxomumux  yeaosuil 14,
urcpaunonnuit  npouece Hetorowa (3.3) cxomures X pewennmio  x°
ypasncnna (3.1) ¢ xsapamiHOA CROPOCTRIO 8 OKPECTHOCTH KOPHE X7,

3. 1.3. Modupuxanuu memoda Huomona

1. Painocmusiit Memoo ¢ ROCMOIHNEM WAJOM.

fyers ans f(x) =0 noctpoen urcpaumonnuil npoucce Meroaa
Hesorona

|
X =X, --—-nx.’..-o,l,z,_ (34)

Jias caomunx Gynxunil sasacacHie f'(x) AOCTATONHO TPYAOSMKO,
NOITOMY JAMCHIM B (3.4) NPONIBOAHYIO NO ONPCACACHIIO
S =l L)
.-

[pi sansix snaseHusx wara i noayss npiiaoKeHROC PaBCHCTBO

s e JORN.__ (3.5)

- Tk b= f(x)

1I.  Painocmusiit MEmoo ¢ REPEMENHNM WA20M.

Hlar & moanO wiveHaTh HAa xaxaof urcpawn anbo nposOIMTL
HOCKOABKO MTCPaImil ¢ OIHMM WAroM, 3aTeM Cro  WiMcHuTs (B
SARUCHMOCTH OT ceodicTs dynxim). Toraa noaysus wabop A, h,,...

Toraa (3.5) npuser sua

x =X, -—[Elul—,u:&. (3.6)
Sx, + k)= fx,)

MMpessymecTsoM  MCTOA08 HTOR  IPYNNM  SRANCTCA  OTCYTCTRNC
npoissoanoil. HeaocTarkos — HINxas CKopocTh CXOMMOCTI.



2 1.2. Memod Hewwmona
Paccsotpis f(x) =0 # NOCTPOHM HTCPALMOHHEI Npouece:

(x)
x..,:x.--'—’:—-'-—, n=0).12.. (3.3)
J(x,)
Janmuem YPABHCHMC KacareasHol B TOMKC X,

y=Jf(x)=(x Nx=x,).

Hallaem Tosxy nepecescsing xacareassofl ¢ ocsio abeumnce:

(x,)
y=0,1003 x, ax,-/,—,-xl—.
J(x)

3arem NPOBOIMM XKACATCARHYIO B X, M HAXOIHM x, M TaK Jasce.

IMooromy Mero HAOTOHS TAK XC HAIWBAIOT MCTOAOM KICATCABHAIX.

M(xox0)

npubneReHMe

KaCarcivHan

Puc. 3.1, Meroa Husoroma (xacarcasanax)

Heobxooumme ycaosun cxodusmocmu memoda Huromona:

I, Oynxuns fix) aonsna Oure asaas  anddepenumpyesa u
HCTIPCPHIBHA, JOKHA MMCTh HCTPCPHBHYIO NCPEYIO NPOHIBOIHYIO, &
lf.u‘rz.\l.

2. f(x)20  ma BCCM  NPOMCAYTKE, COACPAAUCM  KOPCHS
vrelab]:x e[ab].

3. f7(x) coxpanser max ua [a,8), f((x)<0 - $ymxuns sunyxaa

BBCPX, f (x)>0 — QyHKIDIR BRNYKAZ BHIL.

9. YYEBHO- METOAUYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHHE
JAUCHHUIIJINHBI

a) quTeparypa

1. demunoBuy, b. I1. Yucnenusie MeTo bl aHanu3a. [Ipubmmkenue QyHKIMiA,
nuddepeHnranbabIe 1 HHTETpaibHbIe ypaBHeHUsI : yaeoHoe mocodue / b. I1. Jemunouy, 1.
A. Mapos, 2. 3. lllyBanoBa. — 5-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 400 c.
— ISBN 978-5-8114-0799-6. — TekcT : 37eKTpOoHHBIH // JIaHb : 3JIEKTPOHHO- OMOIMOTEIHAS
cucrema. — URL: https:// e.lanbook.com/ book/210437 (mata obpamienus: 21.06.2023). —
Pexum noctyna: st aBTOpU3. MOJIb30BaTENEH.

2. Ilopmues, C. B. KommnbrorepHoe MoienupoBanue (pUu3nuecKux Mpo1eccoB B MaKeTe
MATLAB : yuebnoe nocobue / C. B. IlopmneB. — 2- e u3z., ucnp. — Cankt- [letepOypr :
Jlanb, 2022. — 736 ¢. — ISBN 978-5-8114-1063-7. — Tekct : anekTpoHHsbIit // JIaHs :
3JIEKTPOHHO- OmbmoTeuHas cuctema. — URL: https:// e.lanbook.com/ book/210530 (nata
obpamenus: 21.06.2023). — Pexum goctyna: AJiss aBTOPHU3. MOJIH30BATEICH.



3. BepxOunkuit, B. M. Uncnennsle MeToabl (JIMHEHHAas aiaredpa 1 HeJIMHEHHbIE YpaBHEHMS):
yueb. mocoOue 1t By30B: peK. Mun. 06p. P® / B. M. BepxxOurkuii. — M.: Boicmr. k., 2000.
—268 c.

4. BepxxOunkuii, B. M. UuciaeHnnbsie MeTObI (MAaTEMAaTUUECKHI aHAJIN3 U OOBIKHOBEHHBIE
nuddepeHnranbabIe ypaBHeHUs): yueo. mocooue aiis By3oB / B.M. BepxxOutkuii. — M. :
Bricm. mxk., 2001. — 382c.

5. Kupees, B. U. Uncnennble MeTobI B IpUMeEpax U 3a/1a4ax : yuebHoe nocodue / B. 1.
Kupees, A. B. [1anTteneeB. — 4-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 448 c. —
ISBN 978-5-8114- 1888-6. — Tekcr : anexkTpoHHbIH // JIaHb : 2IeKTPOHHO- OMOIHOTEUHAsS
cucrema. — URL: https:// e.lanbook.com/ book/212063 (narta obpamenus: 21.06.2023). —
Pexum noctyna: asst aBTOpU3. MOJIb30BATENCH.

6. Cpouko, B. A. Uucnennsie Meroasl. Kypc nekmuii : yueoHoe mocodue / B. A. Cpouko. —
Cankr- IletepOypr : Jlans, 2022. — 208 c. — ISBN 978-5-8114-1014-9. — Tekcr :
9JIEKTPOHHBIN // JIaHb : anmekTpoHHO- Oubmuoreunas cucrema. — URL: https://
e.lanbook.com/ book/210359 (mata oopamenwusi: 21.06.2023). — Pexxum qoctyna: st
aBTOPU3. NIOJI30BATEIICH.

7. ®opmaie, B. @. Yucnenusie MeTowl [ TekeT] : yueb. mocodbue: pek. HMC MuH. 06p.
P® / B. ®. ®opmanes, M. JI. PeBuznukos ; mox pen. A. . Ku63yna. - 2-e u3., ucnp. u J01.
- M. : ®u3mariut, 2006. - 399 c. : puc. - bubnmorp.: c. 391. - ISBN 5-9221-0737-2 (B miep.)
8. HuciieHHbIe METO/IbI: HCIIOIb30BAaHIE HHCTPYMEHTAIBHBIX CPEJICTB U peann3alus
anroputmoB Ha 6a3ze [T MATLAB [OnekTpoHnHsIii pecypc] : yuebd. mocodue / A. T'.
Macinosckas, A. B. ITaBenbuyk ; AMI'Y, ®Mull. - bnarosemenck : M3a-8o Amyp. roc. yH-
Ta, 2016. - 212 c. http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7430.pdf

8. Macnosckas, A. I'. OcHOBHBIE TPUHIIMIIBI padOThI U KOHCTPYHUpOBaHUE UHTEpQelica B
MATLAB [Tekcr] : npaktuxym / A. I'. Macnosckas, A. B. Pepkenko ; AMI'Y, ®Mull. -
bnarosemenck : U3a-Bo Amyp. roc. yH- ta, 2008. - 103 c. : puc. - bubauorp. : c. 10

9. UncneHHbIe METOIBl M MaTEMAaTHIECKOE MOIeTHpoBaHue: cO. yuel.- MEeTOI. MaTepHaIOB
1uist HaripaBiieHus noarotoBku 03.03.02 «®uzukay/ AMI'Y, ®Mull; coct. A. T
Macnosckas. - biiarosemenck: U3n- Bo Amyp. roc. yH- 1a, 2017. - 17 ¢. Pexxum nocrymna:
http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7914.pdf

0) nporpammHoe o0ecnieuenne 1 UHTepHeT-pecypchl

1 http://exponenta.ru/ Hayunas snektponnas oubnuoreka eLIBRARY .RU- st0

KpyNMHEUINI poccuiickuil MHGOpPMAIMOHHBIA MOpPTajd BOOJACTH HAYKH, TEXHOJIOTMH, METUIUHBI U
oOpazoBanmusi, coqiepkamuii pedepatsl U MOTHBIE TEKCTHI Ooiee 14 MITH.

Hay4HbIX ctared m nmyOnukauuit. Ha nimardgopme eLIBRARY.RU nocTynHbl 35eKTpOHHBIE BEpCUU
6omnee 2200 poccHiiCKUX HayYHO- TEXHUUECKUX KYPHAJIOB, B TOM

yucie 6osee 1100 )xypHaIOB B OTKPBITOM JIOCTYTIE.

2 http://exponenta.ru/ Hmerotcst pecypesl: Internet- kmacc mo BricmeiiMartemaruke; pabota ¢
npumMepamu, pemieHHbIME B cpegaxI1I1I1; 6ank pemeHHbIX CTyIeHYeCKUX 3a/1a4; 00CyKaeHue

Ha opyme.

3 http://www.iprbookshop.ru/2aextponno- 6ubnuroreunas cucrema IPRbooks —
HayyHOOOpa3oBaTeNbHBIM pecypc A pemieHus 3aaad oOyueHuss B Poccum u 3a pyOexoMm.
YuukanpHas miatrgpopma DbC IPRbooks o0benunser HoBeline nHPpOpMaImOHHbIC

TEXHOJIOTUH U yueOHyI0 TuIeH3noHHYI0 TuTepaTypy. Kontent 9bBC IPRbooks oTBeuaer TpeboBanusim
crangaptoB Boiciel mkoubl, CITO, 1onosHuTeTsHOTO U


http://irbis.amursu.ru/DigitalLibrary/AmurSU_Edition/7914.pdf

JUCTAHIIMOHHOTO 00pa30BaHMUsL.

B) npodeccroHalIbHbIe 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI

Ne HanmenoBanue Onucanue

1 http://www.ict.edu.ru/ HNHPOpMaIMOHHO- KOMMYHHMKAIIUOHHBIE TEXHOJIOTMHM B OOpa30BaHHH —
(benepanbHBIN 00pa30BaTEIbHBII MOPTAII, 00CCIICYHBAIONINI HH(OPMAIIMOHHYIO TIOIEPIKKY
00pa3oBaHus B 00JIaCTH COBPEMEHHBIX HH(DOPMAITMOHHBIX U TEIIEKOMMYHHKAIIMOHHBIX TEXHOJIOTHH, a
Takke aesrenbHocTy o npumeHernio KT B cdepe

o0OpazoBaHusl.

2 http://www.informika.ru/ Caiir «Mupopmukay. ObGecrieunBaeT HHYOPMAIMOHHYIO TOIEPKKY
BCECTOPOHHETO DAa3BUTHUA W TPOJBMKECHUS HOBBIX HWH(POPMAIMOHHBIX TEXHOJOTHH B cdepax
oOpa3zoBanus 1 Hayku Poccum.

3 http://www.mathnet.ru/ Math- Net.Ru. O6iepoccuiickuii Matemarndeckuii mopranx. CoBpeMeHHas
UHPOPMALIMOHHAST CHUCTEMa, MPEJOCTABJIAIONAsS POCCHUCKMM H  3apyOeKHBIM MaTeMaTHKaM
pa3JInYHbIC BO3MOXKHOCTH B IMOMCKE HH(OPMAIMK O MATEMaTHIECKO# Ku3HU B Poccuu.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBbI

3aHATHUS. [0 JUCLUIUIMHE MPOBOJAATCA B CHELMAIbHBIX IOMELIEHUSAX, MNPEACTABIAIOMINUX COOOH
yueOHble ayJUTOPUH Uil HPOBEACHUS 3aHITUN JIEKIIMOHHOTO THIA, 3aHATUH CEMUHApCKOro THIIa,
KypCOBOTO IPOEKTUPOBAHMS (BBIIIOJIHEHUS KYpPCOBBIX pPa0OT), IPYNIOBBIX M HWHAMBHUIYAJIbHBIX
KOHCYJIBTALIMM, TEKYILIETO KOHTPOJIA M IPOMEKYTOYHOM aTTEeCTAalMH, a TAKXKE IOMELICHUSA Ul
CaMOCTOSITENIbHOW pabOThl M TMOMELIEHMUs Ul XpaHEHHs M MPO(UIAKTUYECKOrO OOCIIY)KHBaHUS
yuebHoro o6opynoBanus. CrenualibHble IOMEIIEHUS YKOMIUICKTOBAaHbI —CIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKUMH CpEJICTBAMU OOYUYEHMsI, CIY>KAIlMMU Uil TpeJCTaBlICHUs y4eOHOH
uHpopManuu Oonplioi ayautopuu. Bcee nomemnieHusi, B KOTOPBIX MPOBOAATCA 3aHATHS,
COOTBETCTBYIOT JIEUCTBYIOIUM IIPOTHUBOIIOKAPHBIM IIPaBUiIaM U HOPMaM.

Aynuropus Ne403. CrneunanusupoBaHHas yueOHast MeOelb Jis
386132, Pecnnybnuka MHrymerus, r.0. ropoJ o0yyJaroImuxcs 1 MpenoaBares; TEXHHIeCKUe
Haspans, r.Ha3pans, Tep. ['amyp3ueBckuit cpeacTBa 00yueHus (KOMIIbIOTEpHAs TEXHUKA,
aJIMUHUCTPATUBHBIN OKpPYT, yi1. MarucrpaibpHas, 1.  |10CKa, MyJIbTUMEIUIHOE 000pyA0BaHHE:
39«a» Ayn. Ne403 HMHTEPAKTUBHAS JI0CKA, IPOEKTOP); TOCTYH K
[Tnomans 62,2 m? MH(}OPMALIMOHHO-TEIEKOMMYHUKAITUOHHON
cetu MHTEpHET; yueOHO-METOAUECKUE
MaTepUabl.
st camocTosATensHON pabOThI 00YUYaAIOIIUXCSI. Paboune mecta s oOyqaronuxcs,
Aynuropus Ne 116 TEXHUYECKHE CpeicTBa 00yUeHUs (HOyTOYK,
386132, Pecnnybninka UHrymerus, r.0. Topof JI0CKa), IOCTYI K ceTu MHTepHeT, yueGHo-
Ha3spans, r.Hazpans, tep. ['amyp3ueBckuii METOJINYECKUE MATEPUAIIbI, DJIEKTPOHHBIE
aJMMUHHUCTPATUBHBINA OKpYT, yiI. MaructpanbHas, 1.  |00pa3oBaTelIbHbIE PECYPCHI.
39«a» Aya. Nel16.
[Tnomans 36,2 M2
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