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1. HEJIb A 3AJJAYU OCBOEHUS JUCHUIIJIMHDBI

[lenpro QUCIMIUIMHEL ABIAETCA W3YUEHUE OCHOB AIIIAPATA BEIYMCIUTEIEHON MATEMATHKH
U OpuOOpEeTEeHNEe HABEIKOB €ro HCIIOJIb30BAHWA B NPUIOKEHMAX. Pa3BUTHME ITOTrMYECKOro
MBILIUIEHUS W MAar€MAaTHYECKOM MHTYHMLIMU. YMEHUE IPUMEHATh YHUCIECHHBIE METOABI IIPH
PELIEHUN MPUKJIAIHBIX 3a8a9 U U3YUYEHUHU JIPYTUX JUCIIUILIINH.

2. MECTO JUCHHUILVIMHBI B CTPYKTYPE OCHOBHOMH
OBPA3OBATEJIBHON ITPOT'PAMMBI

Jucimnmina «MadopMarinoHHEIE CUCTEMBI U TEXHOJIOTUH B HAYYHBIX MCCIETOBAHMAX Y
OTHOCHUTCA K qucuuiuimHam 0azopoit uactu 0imoka bl. Ee oceoenue nmpoucxoaur B 1 cemecrpe.

3. HAUMEHOBAHMUE JIABOPATOPHbLIX PALOT

Jlaboparopnasa padora 1. O0Onue cBoicTBa anredOpandeckux ypaBHeHHH. OTaeneHne KOpHeEH.
Jlaboparopnasa pabora 2.I'paduueckoe pemenune ypaBueHn. MeTon moJIOBUHHOTO JTETEHUA.
Jlaboparopnasa padora 3.Meron xopn. Meron kacaTrenbHEIX.

Jlaboparopnas padora 4. KoMOMHHUPOBAHHEIM METO XOPI U KACATEIbHBIX.

Jlaboparopnasa padora 5. OOmias xapakTepuCTHKA METOAOB PEMIEHUA CHUCTEM JIMHEHMHBIX
ypaBHeHul. Meron urepammu.

Jlaboparopnasa pabora 6. Unrepnomanmonnas ¢popmyna Jlarpamxka.

Jlaboparopnas  pabora 7. Ilpubmmkennoe  wuHrerpupoBanue  (pyHkimi:  (popmyna
OPsIMOYTOJIBHUKOB, (hopmynna Tpanemui, (popmyna CummcoHa.

Jlaboparopnasa padora 8. Meron Junepa. Meron [Tukapa.

JIaboparopnas padora 9.I'padpuuecknit cnocod. Meroq HaMMEHBIINX KBAAPATOB.

4. COAEPKAHHUE JTJABOPATOPHBIX PABOT

Jlaboparopnasi pabora Nel. O0mme cpoiicTBa alireOpamyeckUX YpaBHeHHI.
Ot1ae/ieHne KOpHEeIl.
@opMa npoBeIeHHS: TPAKTUKYM

Xojxa 1abopaTopHoii padoThI:

[TocTpOHTE KOHIENTYAILHYIO MOJIeNib H JUHArpaMMy IIOTOKOB JAaHHBIX i1 HMH(OpMAaIHOHHOMH
CHCTEMBEI:

1. OT/lesieHU e KOPHEIA.

[Tycrs f LX )_0 - HEKOTOPOE ypaBHEHHE. UHCIO ¢ HA3BIBAIOT KOPHEM WA PEIIEHUEM
OAHHOTO YPABHEHWA, €CIIM OHO, OyaydM HOIACTABICHHEIM B 5TO YpPABHEHHE, 00pamiaer €ro B

=0

BEPHOE YHCJIOBOE PABEHCTBO, TO €CTh flc)
y=f(x).

[Ipn pemennn HEKOTOPBIX HENMHEMHBIX YPABHEHUHM HEBO3MOXKHO HAUTH KOPHU C

TOMOMEFONOPAEHTIIIHALAN MCTO/I0B, NPHMCHIBIINXCS PAHEL. 3amMeTuM, uTO, KaKk MPaBUIIO, ITH

OHHO
CoprnapET U%ﬁggég gzﬁ@%ﬁ?&éﬁﬂ -m00 KOHKPETHBIM KJIACCAM YPAaBHEHWI: aITeOpandecKux,
BnanendPUT OHOMETPHYECKIAX HOKA3ATENRHEIX U Tak ganee. Ho, mampumep, maxe Takoe, BHEIIHE

. Takke uncno ¢ Ha3eIBAIOT HYAEM (D yHKIIMHI

HecnoxkHoe ypapuenue, kak X —COSX+1=0 pepoamvosno pemmte nmpusaHEIMM crocoGamm.
Reicrenidoes @EPEOPAMTECRARS yPABHEHUM NOKA3aHO, UTO HE CYMIECTBYET 00MIMX (POPMYJI BEIYUCICHUA
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KOPHEH A7 YPABHEHUH CTEMEHU BHINIE 4eTBEPTOU. [105TOMY BO MHOTMX Claydasx OPUXOIUTCA
OpuOerate K YHMCIEHHBIM METOJAM PEHIEHUSA VPABHEHMI, KOTOPBIE MO3BOAIOT HAUTH

OEHCTBUTEIBHBIE KOPHU YPABHEHUS fx ) =0 ¢ mo6oit 3apaHee 3a1aHHON TOUHOCTRIO.

[Tponecc HaxoxmeHHsas AEHUCTBUTENBHBEIX KOPHEH C ONPEAEHEHHOM TOYHOCTBIO MOMKHO
pa3IenuTs HA OBA HTAma:

1) ormenenue KOpHEH, TO €CTh YCTAHOBJIEHUE YUCIOBBIX MPOMEKYTKOB, B KAKIOM M3
KOTOPBIX COAEPKUTCI OTUH KOPEHb YPABHEHHUS,

2) BBIYACIEHHE KOPHA, IMPUHAAJCKANIETO MJAHHOMY MPOMEKYTKY, C 3aJaHHOU
TOUYHOCTEIO.

M3BecTHO, uTO ecnu (PyHKUMA f (X) HENpPEpPBIBHA M IPUHUMAET HA KOHIAX OTPE3Ka

[ﬂa b suaverms PAa3HBIX 3HAKOB, TO BHYTPH ATOT0 MPOMEKYTKA HAUAETCA XOTA OBl OIMH HYJIb
(pyHKIMH. Y CIOBHE, COTJIACHO KOTOPOMY (PYHKIMA NMPUHMUMAET HA KOHIAX OTPE3Ka 3HAYCHUA

pPa3HBIX 3HAKOB, MOKHO C(OOPMYIUPOBATE B BU/IE: f (ﬂ) f ( b)‘:U-

x|=0

OrneneHue KOPHEH YpaBHEHUS f ) IJI1 HENPEPBIBHOM B 001MaCTH OTIPENEIEHU
(pYHKIIMN MOKHO OCYIIECTBUTEL PA3IUIHBEIMU CITIOCO0AMMU.

1) Cocrapnmor Tabmmy 3sHageHuit Qyskmma =11 X) HA ONIpencnéHHOM
MPOMEKYTKE M3MEHEHUs NEPEMEHHOM X, M €CIM OKAXKEeTCsa, 4TO 1A COCEIHMX 3HAYECHUH
aApryMEHTa 3HAUYEHUS (PDYHKIIMM UMEIOT PA3HBIE 3HAKU, TO HYJIb (DYHKIMN (M KOPEHb YPABHEHUA)
HAXOJUTCS MEKIY HUMMU.

2) VYpasuenue f(x)=0  samemsmor PaBHOCHIIBHBEIM €My olx)=ylx) Crpost

rpaukn (yHKUIMI y=9(x) 15} y=y(x) ; ICKOMBIE KOPHM SBJIAIOTCA a0CIMccamMu TOYEK
NEPECEUCHU STUX I'PA(PUKOB.

3) Crposr rpaduk GpyHkipu Y =flx ) HA MPOMEKYTKE U3MEHEHUSA X; TOTAA A0CIMCCHI
TOYEK nepeceueHus rpaduka ¢ ocero OX — HynHu PYHKIUH (M KOPHU JAHHOTO YPABHEHUA ).

3aMETHM, YTO IMEPEYUCICHHBIE CIIOCOOBI HE TOJBKO MO3BOJLIOT OTAEIUTH KOPHHM, HO U
OMPENETUTE UX KOJTUUECTBO.

[Ipumep 1. BriacHUTE, CKOJBKO KOPHEH UMEET yPABHEHHE 4—e"=2x"=0 |y maitu
MPOMEKYTKH, B KOTOPBEIX 3TH KOPHHU HAXOJIATCA.

Pemenune.
PaccmoTpum Tpu pyHKIMHN:

f(x):4—ex—2x2, O x)=4-2 xz,w(x):

X 2 _ 2 X
Vpasuenne 4—€ —2x =0 SKBHBAJICHTHO ypaBHeHmro 42X =€ . Orgemum ero
KOPHHM IIEPBBIM M3 IEPEUHCIEHHBIX Croco0oB. M3 Tabmuiel 3HaueHMM (YyHKIHH fX ( ) HA
-3;1

IIPOMEKYTKE C IAaroM W3MEHEHHWA X, PABHBIM 1, BUOHO, 4TO CYMIECTBYIOT KOPHH

yPaBHEHHA Ha OTPE3KaX [_2: _1‘ a0 IL
THX OTPE3KOB PA3HBIE 3HAKU.

TdK KdK 3HaAUCHHA q')}’HI{T_[}ﬂ“I HMCHT Hd KOHIIdX

X -3 -2 -1 0 |
f(x) -14,05 -4.14 1,63 3,00 -0,72
@(x) -14,00 -4.00 2,00 4,00 2,00
Y(x) 0,05 0,14 0,37 1,00 2,72
3amMeTumM, ﬂmEmﬂﬁgﬂ{m pe3yabTaT MOJYYUTCA, €CIU MCHOJL30BAThH BTOPOH CHOCO0,
MOCTPOUBEPAPIHEN FRAMORIPeIX (yHKIMN (HE0OXO0IMMBIE JAHHEIE CONEPKATCA B TAOIMIIE).

Ceptu d:wram

N ﬁﬂ%ﬁ ﬁﬁ%ﬁ?ﬁ%@%oﬁﬁ ypaBaeHus {(x)=0.

yCTh JaHO YPaBHEHHUE

~ | f(x)=0 (*)
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npuaéM  (pyHKIA f (X) HENPEPEIBHA HA OTPE3KE [ﬂ;b- u | (a) f(b)<0. Jlns
BEIUMCIEHUA KOpHA ypaBHEHUA (), mpuHAgme)kamiero YyKa3anHOMY HOPOMEKYTKY, HAWIEM

a+b
X =—,

1
CEepeIuHy 3TOr0 OTpe3Ka: 2 Ecm f (x1)#0 , TO OIS IIPOIOIKEHUS BEITUCICHHS

[x i b , HA KOHIIAX KOTOPOH (DYHKIIHA

[ﬂl; b, .

. a, x
BEIOEPEM Ty W3 4aCTEM NAHHOTO OTPE3Ka [ * M wm

f(x) MMEET NPOTUBOMOI0KHEIE 3HAKNA. KOHIIEI HOBOTO OTpe3ka 0003HAUNM
HoBrIil CyKEHHEINT OPOMEKYTOK CHOBA AEIWUM IOMOJIAM WU MPOBOAUM BBIYMCICHHSA ITO
VKAa3aHHOM CXeMe M Tak nmanee. B pesymerare momydaem muOO TOUHEIM KOPEHb HA OJHOM U3

a;b,a; b, .., a,b,, ...,
3TAnoOB, MO0 MOCAENOBATEIBHOCTEL BJIOKEHHBIX OTPE3KOB ] n;n, TAKWX,
qTo

f[ﬂEJbefJf:U, i=1,2, ..., LZ)

b—ﬁ1=£{b—ﬂ][3)

1n n n )
2
; g b
Hucno ¢ — oOmmil mpenen mocnenoeparensHocTer |1 w1 - ABIAETCA KOPHEM

ypaBHeHUsA (*). OLEHKY € MOTrPENIHOCTH PEMIEHUA HA H-M IIAre BBIYMCIEHUH MOKHO MOIYYUTH
M3 COOTHOIIECHUA (3) B BUIE

Uﬂc—unﬂi(b—u]:bn—gn_ (4]

n

1
—(b—a).
ﬂ ;HC - 2i1
3,EI,ECb n C TOMHOCTEK £, HE MNMpPEeBbIWLaloLLE

[Ipumep 2. MerogoM  OOMOBUHHOTO  JAEJIEHUSA  HAWTH  KOPEHB  YPABHEHUA

4—e =2 XEZU ¢ Tounocteio €=0,01.

Pemenune.
B mpenpraymiem npumepe ObLIO NMPHU OTAEIEHUHA KOPHEW YPABHEHWsA YCTAHOBJIEHO, YTO
OOWUH W3 HCKOMEIX KOPHEM NPUHATIEKUT OTPE3KY 0 1‘ . Ha xaxkngom mare BBIYMCIEHUH
_ lﬂn _bn
Xn= p) d =a —b
3HAYEHUE KOPHA IMPUHUMAEM PABHBIM C HOTPEmHOCTEI0O 1~ n "n  bynem

ﬂ *
MPOU3BOAUTE BEIYMCIICHUA U BEIOMPATE MOCIEOOBATENRHOCTE BIOKEHHBIX OTPE3KOB g
MCmoae3ys yeaosue (2). Umeem

_a+b

a;b=0;1, x=—-=05.

THI{ KAK f(ﬂ):?}:f(xl):]-:BS]-?’;f(b):_O,?z
a,=x,=0,5,b,=b=1; d,=b,—a,=0,5.
a,+b,

5| f(xl)f(b){ﬂ , TO HIPHHHUMAEM:

a,; b [=[05;1), x,= =0,75.

Torpa
fla,)=1,8513, f(x,)=0,758, f(b,)=0,72, f(x,)f(b,)<O0.
CnepoBareskHo, a,=x,=0,75,b,=b,=1; d,=b,—a,=0,25.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprudmcar:  2C0000043E9ABBBRS2205E7BA50006000804 3 5
Einz,u,ene’:lf‘: lLle6a gga%gi#’iérﬁfe r;,u;iymax3: 7 203875, dBZU} 125.
orma

3mech
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[TpouzBoad BeruncCaCHU qanee (PEKOMEHIYETCS BOCIOIB30BATECA CIIEIMATIBHOU
KOMIILIOTEPHOM MIPOTPAMMOM ), MOKHO YOEIUTECS, 9TO TpeOyemas TOUHOCTh JOCTUTAETCA HA /-M

x,=0,8828125 d,=0,00785<£=0,01.

arare C IIOrpCIIHOCTEIO

3amanue.
MeronoM mOMOBUHHOTO OEMEHUA HAUTU KOPHU YPABHEHUHN (ITPEABAPUTENBHO OTAEIINUB UX):

3
1. X —4x+2=0; ¢ rounocrsro o 0,001:

3 —N.
X —2x—-5=0; ¢ Tou”ocTero 1o 0.01.

2.

3. X4+5X—7:0;

4 X +2x°—6x+2=0;
5 x’—x—2=0;

6 € —x—2=0

Bornpocs! 1,151 00cyx1eHHS:

[TorpemHocTH  BEIUMCeHHW.  OmnpejelieHHe  KOIWYECTBA BepHBIX  3HAYalUX  IH)P.
[TorpemiHocTH anredpandeckux onepanuid. IlpaBuiia oxpyrieHus. Metoasl pelleHHS HEIHHEHHBIX
ypaBHeHHWI: rpadudeckuii, Xop/l, kacarelibHBIX, urepanuil. OmneHka mnorpemHocreil. TpeboBaHHI K
BEIUHCITHTENBEHOMY aJITOPHTMY. ¥ CTOMYHBOCTE U CIIOKHOCTE aliITOPHTMA.

PaboTa c 1uTepaTypoii:

Pexomenayemeie HCTOUHUKN HH(POpPMALTAH
(Ne ncrounmka)

OcHoBHAaA JlonmomHuTeapHAS Meroanueckas Wurepuer-
peCYPCEL
1-2 1-3 1-2 1-3

OuneHouHBIE cpelIcTBA: OTUET K 1aDOpaTopHOIL padoTe.

JlabopaTtopnass padora Ne2. I'padpuuyeckoe pemienne ypaBHeHHil. MeToa MOJIOBHHHOIO
neJIeHHsl.

@opMa NpoBeJJeHH: TPAKTUKYM

Xo/J 1adbopaTopHOH padoOThI:

Haiitu xopHu ypaBHeHHd F(Xx) = 0 MeTOJOM IOJIOBUHHOrO JieJieHHS ¢ TouHOCThIO € = 0,01,
VkazaHue 10 BHIMONHEHWIO: Mpex/e, YeM Hauarth BHIMOJIHEeHHE paboThl HeOoOXOIUMO OIpe/leluTh
OTPEe30K, Ha KOTOPOM HAaXOJUTCS KOPeHb JAHHOI'O YpaBHEHHM. DTO MOKHO cjelarb I'pa)Myeckd WU
[TOCTPOHTEL TAOIHILY 3HAUCHWH (DYHKIIMM HA HEKOTOPOM, JIOCTATOUYHO OONIMPHOM, JIHATIA30HE 3HAYCHHId
aprymeHTa. OmucaHHbIe JEHCTBHS MOXKHO BBINOJHHTL C MPHMEHEHHEM KOMITBIOTEpPA M 3JIEKTPOHHOMH
Tabnuel Ms Excel winn Ha nucre OyMard ¢ MOMOIMIBIO KaJlbKYIIATOpa. BBEIMTOMHHTE MMPOBEPKY 3HAKOB
naHHoH (PYHKIIMHM HA KOHIAX HailJleHHOoro orpeska ((PYHKIIUSA, COOTBETCTBYIOIIAs JJTaHHOMY YpaBHEHUIO,
J0JbKHA HMMeTh pas3Hble 3HAkH B TOYKaX, OINpee/IONMX KOHOBI orpe3ka). [IolyduTh B KadecTBe
pe3yiibraTa 3HAYEHHE KOPHS YpaBHEHHUS W 3HAUEHHWE IIOJIYUYEeHHOH [MOrpenIHoCTH pemieHus (oHa

(b—a)
orpejieligeTcsd Mo (popMmyie: €= 2" , TJIe n - HOMep UTeparuH).
4 —
Bapuanrt 1. X +3x—20=0 X > ()
3
OKYMEHT RO AH 5 —
B*’-’“—Meérrpmﬂﬂﬁ I'I@EI?I%’IEHGS 0 x>0

CepTudukar: ECﬂﬂﬂﬂﬂﬂSEﬂﬂBBEQWDSETBEE'D'DElE'DﬂﬂﬂﬂdSE
Bnageney: lLle6ayxosa TaTbﬂH'E!'HJTEH'EEIHHp'Dll-E] X — 0

Bapuanrt 3. 2+X

Nencteutened: ¢ 19.08.2022 no 19.08.2023



4 —
Bapuant 4. X +ox—7=0 x>0
Bapuant 5. ¢'-x-2=10

Bapuanr 6. 2-nx-x=10
Bapuanr 7. 2¢"+x-1=10

1
—e*—x—-1=0
Bapuant 8. 2
Bapuant9. hx+05x-1 =10

1 In x=0

2
Bapuant 10. 1 +X
Bonpocs! 1,141 00cyKIeHHS:

Uro Ha3eBaeTCA KOpPHEM ypaBHEHHA? UTO 3HAYUTE pEINTh ypaBHEHUE? KaKOBBI ATAIBI
pPELIEHUA YPABHEHUA C OHOU nepemMeHHon? Kakue CymiecTBYyIT METOIEI PELIEHN YPABHEHUA C
omHOl mepemenHon? CyTh MeTOIa TMOJOBUHHOTO JOe€leHUsA. B dem  3akmodaercs
FEOMETPUUECKUM CMBICI METOAA MOJOBUHHOTO nAeneHus? Bceerma mim mo3BOIET METOR
MOJIOBUHHOTO  JIE€IEHHUSA  BBIUMCIWTL  OTHAEJIEHHBIM KOPEHb ypPaBHEHUA C  3a0aHHOHU
norpemHocTeio? Kak BrIOMpAarOTCA KOHIIBL OTpE3Ka CHAEOYIONIETO0 WHTEpPBAla B  METOJE
MOJIOBUHHOTO AeyeHuA? Kakumu CBOMCTBAMM NOMKHA 00nanares (pyHkuuA f(x), 9T00BI METOAOM
MOJIOBUHHOTO [JEAEHUA MOKHO OBIIO TapaHTUpOBAHHO pemuTh ypaBHeHue f(x)=0? Uro
HEOOXOAMMO O/ HAXOXKIEHUS XOTS OBl OMHOTO NEHCTBUTENBHOTO KOpHA ypaBHeHus f(x)=0
METOIOM MOJOBUHHOTO AeneHua! MoOxHO I HAaUTH KOPEHB METOIOM ITOJIOBUHHOTO NEIEHUA,
€CIIM OH HAaxXoauTCa Ha rpanune uarepsana’ Cyre merona xopa. I'paduueckas mHreprnperanus
merona. Cyre Meroma kacarenbHbBIX. ['pauueckas wmnaTepnperamma meroma. CyTe meTona
ureparui. KakoBBI IOCTATOYHBIE YCIOBHUA CXOOMMOCTH WTEPAIMOHHOTO MpoOIecca MpH
pemeHun ypaBHeHHS X=f(X) Ha oTpe3ke [a, b], comepxamiero KOpeHb, METOIOM TMPOCTOH
urepanuu’! Kakoe yCrnoBHE SABAAECTCA KPUTEPUEM MOOCTHIKEHHUA 3a0aHHOWM TOYHOCTH IIPU
PELICHUN YPABHEHUS X=1(X) METOIOM XOPI, KACATEILHEIX, UTEpAlMi? B uem 3aKkiIr049aercsa CyTh
METOAA MPOCTOM UTEPALMH IS PEMIEHUA CUCTEM YPABHEHUM?

Pabdota ¢ iHTepaTypoii:

Pexomenayembie HCTOUHUKN UH(POpPMALTAH
(Ne ncrounmka)

OcHoOBHAaA JlonmomHuTepHAS Meroanueckas Hurepuer-
pPECYPCEHI
1-2 1-3 1-2 1-3

OuneHouHble cpecTBA: OTUET K 1adoparopHOU padore.

JlabopaTopHnasi padora Ne3. Metoa xopa. Meroj kacare/ibHbIX.
dopMa NMpoBeJIeHHA: TPAKTUKYM
Xoj 1adopaTopHOH padoThI:
Hairtu kopuu ypaBuenus F(x) = 0 meromom kacarensHeiX (HeroTOHA) € TOUHOCTBIO € =

0,01. (na BeImOmHEHUSA OaHHOM HA0OPATOPHOM PAOOTHI MCIIOIB30BATH BAPUAHTHL 3a0AHUH
IpeasIaynien 1a00paTopHON pabOTHL.)

YKazaHue 10 BRINOJMHEHWIO:  HauanmpHOe NpUONWKEHHE Xo OHPENENAETCA W3 OTPE3Ka
ONMpPENENIEHHOr0 B 3aJade IO Ipeasiaynien madoparopHou padOTel. AHAIUTHYECKA WA
UUCIEHHBIM METOAOM BEIUUCHAECTCA Tpou3BogHas (yHKimK F(X) M uUCOOAB3yercs i

BRITHCIICHJS QUENEAHOrO 3HaYeHns KOpHA ypaBHeHus F(x) = 0. Hreparmonnas Qopmyia

MeTo1a HinePeH(HadIT eI EIX ):
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E f( X ]
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa i

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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YKazanHasg TOYHOCTH BEIYUCIEHUM CUWUTAETCA MOOCTUTHYTOM, €CIM Pa3HOCTE (B3ATas IO
MOIYJTI0 ) MEKIY KOPHAMHU YPABHEHUS, TOTYUYEHHBIMA B IByX COCEIHUX UTEPAIMAX | Xii| - Xi)| <
€.

Bonpocs! 1,141 00CyKIeHHS:

Uro Ha3eIBaeTCsA KOpPHEM ypaBHEHHA? YUTO 3HAYNUTE pemnTh ypaBHEHUE? KaKOBEI ATAIBI
pPELIEHUA YPABHEHUA C OHOU nepemMeHHon? Kakue CymiecTBYyIT METOIEI PELIEHN YPABHEHUA C
onHoil mepemennoi? CyTe merona xopa. I'paduueckas untepoperammsa meroga. CyTe meTona
KacareabHBIX. ['pauueckas uHrepnperanus merona. Kakoe ycrmoBue SBIAETCA KPUTEPHUEM
OOCTHKEHUA 3aJaHHOU TOYHOCTH MPH PENIEHUN YPABHEHUA X=1(X) METOAOM XOP/, KACATEILHBIX,
urepanum’?

Pabdora ¢ qureparypoit:

Pexomenayemeie HCTOUHUKN UH(POpPMAITAN
(Ne ucrounmka)

OcHoBHAaA JlomomHUTE b HAS Meroauueckas Hureprer-
pECYPCHI
1-2 1-3 1-2 1-3

OueHounsle cpecTBa: oTuer K naboparopuou padore.

JIabopaTopHas padoTta Ned. KoMOHMHHpPOBRAHHBLIN MeTOJ XOp/ H KacaTe/IbHbIX.
@opMa NMpoBeIeHHA: TPAKTUKYM

Xoj 1adopaTopHoOi padoThI:
Pemuth MpeJIOKECHHBIC VPaBHCHHA RDM@HHHPDEHHHHM METOJIOM XOpId H KaCaTCJIbBHBIX.

[IpoBecTH CpaBHUTENBHBEIN aHAIM3 PEe3YIbTATOB (IpeIBApPUTENBHO OTHAENIHB WX, BapHaHT 3aJlaHusd
BEIOHpaercd U3 TAOJHIIEI ).

BapuaHTt O VHKOHA, HHTEPBAJ

1 (x-2)2*log(x+11)—7=0 [-1; 5]
2 (x-4)2 *log(x+1) —1=0 [0: 3]
3 (x-2)2%2x — 1=0 [0; 2]
4 (x-5)2*logx —1.2=0 [1; 4]
5 (X —3)*cos(x) —1=0 [-5; 0]
6 Xx2%*cos(2x) +1=01; 3]
7 x2 — In(6+x)=0 [-2; 2]
g 0.5% — 3+(x+1)2=0 [-2: 2]
9 0.2 *x —cos(x) —1=0 [2; 5]
10 2*#In(x)+cos(X)-x [+ 1=0 [0.1:3]
11 0.3*x2+ cos(x) — x| [0; 5]
12 X3 — 8%x2+3=0 [-2; 2]
13 x3-2x-5=0 [-5;3]
14pokymeHT|rodimdoad7=0 [-2;4]
EIJ'IEI"L'I'F'DHHC]H NnoancCbio

Ceptudpkar: EEGG?%)-#SEEABBE Eggﬁﬁwgﬁﬂﬁ_ﬂi}lﬂﬁﬁi

Bnaneneu: llleGayxoea TaTeAHa PAnexkcaHgpoBHa ?
16 ‘ X2+-5x+6=0 [-4:3]

MNelcTeu : 2023




17 X5+3x2+x-5=0 [-2:6]
8 x4+x2+6=0 [0;4]
19 x2+5x-8=0 [-7:3]
20 x3+4x-7=0 [-3:5]

Bornpocs! 111 00CYKIeHHA:

Uro Ha3zeBaeTcsa KOpHEM ypaBHEHMA? UTO 3HAUWUTE pemuTh ypaBHEHHE? KaKOBEBI ATAMBI
PELICHUS YPABHEHUS C OTHOU mepeMeHHOU? Kakue CymecTByIOT METOABI PENIEHNUS YPABHEHUA C
onHou mepemenHon? Cyte merona xopa. I'paguueckas matepnperanmsa meroga. CyTe MeTona
KacaredbpHBIX. ['pauueckas uHrepnperanus Mmerona. Kakoe ycnoBue SBIAETCA KPUTEPUEM
OOCTHKEHUSA 3aJAaHHOU TOYHOCTHU IIPH PEIIEHUN YPABHEHUA X=1(X) METOOOM XOPI, KACATEIEHEIX,
urepanmui’?

PaboTa c iHTepaTypoii:

Pexomenayemeie HCTOUHUKN HH(POpPMALTAH
(Ne ncrounmka)

OcHoBHAaA JlonmomHuTeapHAS Meroanueckas Wurepuer-
peCYPCEL
1-2 1-3 1-2 1-3

OuneHouHbIe cpelicTBA: OTYET K 1aboparopHOM padore.

JlabopaTtopHasi padora Ne5. Ob6mas xapakTepHCTHKAa MeTOJOB pellleHHs cHCTeM JIHHEHHBIX
ypaBHeHHIi. MeTol HTepamnun

dopMa NpoBeIeHHA: TPAKTUKYM

Xoj 1adopaTopHoOH padoThI:

Pemures npeanokeHHeIe YPaBHEHUA METOI0M UTEPALIIN.

. CucteMa MMHENHEIX YPABHEHHUH . Cucrema TUHEHHBIX YPABHEHUH

mé}}:] 1412+13x —1232 ?Eli}ri 13,}:’,,+I"r' 1:3
";‘}-H; = E{%D:cl ;—9_5,1:3 =316 'E’Ii +4ﬂ{3I2 —2—9_13 = D{t

_ c = c = S _ - - =
5. 9_11 :sz :3{}{!_13 433°5 %_ 5.1£+5.12 : EEHZ}ES 7920

300, —12x, +11r; = -3504 é’ﬁﬂf}x ~1lx, ~10x, = —4334

1 2 3

-:’1 .ﬂﬁﬁi + 000X, +SEJ:3 =833 ;E:::I + {OOX +S:u.,3 32

g— X T, —3—9{#313 = {091 - 63{1 +6x + ilﬂ{%:n:?, = 132594

?5:::@:% —i0x, +9:f3 = —44960 ﬁiﬂt}rl —9x 5t &X

-::i & 5 - 7 — & i .17

gz,fxz }i{!ﬁj{i:i,l : i".jf'{g_ =050 ;3‘1{1 ~12 {?th

5%, + 5%, +1500x, = 15080 55—4:{}+$J:2+£E£}E%r{_ -

IGHFMEHTHGIHHCAH

CO000043ESABBBS52205E7BAS00060000043E

i
Bnageney, llleGayxoea TaTeAHa AnexkcaHgpoBHa

pn—— = - « O T = 4 & 1= a b
eUCTEMTENEH: ¢ 19.U08. 2022 no 19.08. 2023
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ISI+13

T HG%}AE +6.5%

- E::fi + 33:3 + IG{H{S

D6
4 -5 3.5x

—3606

3 =48l
= 16830

— T
+3X ;= 4.4
+5

{4 Sx; +1800x, =

+ & T?Gﬂlj

1

é._ .'LE -+ X 2

glié}ﬂx; — 41‘2 + 3:{3

15 5y
B

by TR *3

L, =16214G

3

= 15210

— 4432
£ 2200, +4.5x, = 24200
_ %, =3300%, =13190

?ESGQ X

{ﬁqx

| —2:{24&1’3

P

— A% . +AUL0Y

%_3x1 > q

= 2624
- 26001, + 353, = 3379
= 7755

12

ED{H

—7X

! 2

1

+t~’ﬁ,3

-2;4_17 +£60G1__} +éx?

— 2 F
Exi_ 12

|5y + 2000x
30001,

+ I400y

Z
7 74y

= 13000

;'EEJE}EII X, =35,

-:{:T-*{I +..4E3€}'u,

ﬂ—

+ 4x
31’:?0%}

3

—5614

=12810

= 16830

1000, - 5x, ~4x; = —Ei}ﬂj
= 2000

1400, — %,

173, + 28003

%_4:{1 —4 xy

—_—

= 1414

3 +3I3

3426913

= 39204
=4130

?1559 X, —x

%3 =L

{7 ‘x —Sﬁﬂ}Dt + &, ‘?‘En = 45800

—3%., +4520x%

-i
?'xl 2 37

Bonpocs! 1,151 00CYKIeHHS:

—75

1 500, +1, —2
-5: L 2

?E‘Ti : Sﬁﬁ}ﬂxg
+ RO Y

E%_éxi - 5_1'1

ix
3

+2I3

3

= 1614
= 5121
= 4550

Uro Ha3zeiBaercsa kopHeM ypaBHEHMA? UTO 3HAYUTE pemuTh ypaBHEHUE? KaKOBEBI ATAIBI
PELICHUS YPABHEHUS C OTHOU mepeMeHHOU? Kakue CymecTByIOT METOABI PENIEHNUS YPABHEHUA C
onHou mepemeHHon? Cyrte Meroma urepanuu. KakOBBI JOCTATOYHBIE YCIOBUSA CXOAUMOCTH
UTEPAIMOHHOTO MPOIECcCa NP pPelieHuu ypaBHenus x=f(x) Ha orpeske [ a, b], comepxxamiero

KOPEHB, METOAOM HPOCTON WT

eparm’?

Kakoe ycmoBue SBIAETCA KPUTEPHUEM OOCTHIKEHHS

3aIaHHOW TOYHOCTH MPH PEIIEHUH ypaBHEHUA X=I(X) meTronom urepauuii? B gem 3akmrogaercs
CYTh METO/Ia MMPOCTON UTEPALINH I PEMIEHUA CUCTEM YPABHEHHUM?

Pabora c inTepaTypoii:

(Ne ucrounmka)

Pexomennyemere nCTOUHUKY HH(POpMALAN

OcHoBHAaA JlonmomHuTenpHAS MeTtonnueckas Hrreprer-
peCypehl
1-2 1-3 1-2 1-3

OueHouHble cpecTBa: OTUET K 1adoparopHou padore.

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCHIO

ceprbla0OpaTopHAE paboTaNe 6:ddurepnonsinnonnas popmyia Jlarpanika.
Bnecen o p WA PO BT e RIS Pk TIKy M

Xn,[[ ﬂaﬁﬂpaTﬂpHun padoThI:

aned: ¢ 19.08.20 908 2023

.U EL 110

NeRcTenT
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[IpoBecTn wWHTEPNOMMPOBAHME NPEATOKEHHBIX (PYHKIUM, HCOOAB3yd (POopMyny
Jlarpamxka. PeammzoBats B cucremax Excel m MathCAD.
OgauM W3  HauOosiee pacnpoCTpaHEHHBIX W YIOOOHBIX MPAKTUUECKH CIIOCO0OB

MOCTPOCHMA MHOTOUJIEHA, HHTEPIOIUPYIONIETO HEM3BECTHYIO (yHKImo Y =f(x) , SIBIIAETCA
OPUMEHEHNE MHTEPITOIALMOHHON (popmy el Jlarpanika.

[Tycre pyukims Y =flx ) ompeaeneHa Tadmuen
x| x| x| X
Yo Yol Yl ),

xi(f:D, 1,...,n)

3HAYECHUS ApPTryMEHTOB OyzeM HA3BIBATH Y3JIAMH HHTEPHOJLALINH.

[TocTraBum 3dadaqy IMOCTPOHTE MHOTOYJICH L(X) , SHAYCHHA I{DTDpDFD B }’3]'[3}{ HHTCPITOJIATTHH

PAaBHEBI COOTBETCTBYIOMINM 3HAYEHUAM JAHHOW (PYHKIIMH, TO €CTh L(x ) Yi (i=0,1,...,n) :
Insa muorounena (1) w3 mynkra l-ro ompememum 3HaYeHUA KGSQ)q)HuHEHTDB
C, (k=0,1, ..., n)

cnenyromum o0pazom. Jl0IKHO BEITTOTHATECS YCIOBHUE:!

L(xo)=yo, L( %))=Yy, ...,L(x,)=y, (2)

[Tonoxus B popmyne (1) 0, TOorma, yauTEIBAs PABEHCTBA (2 ), MOITYyIHM:

. . _ C = yD
}’uzcui,xn_xl,”,xﬂ_xz,.ﬁ"'ll,xn_xn} , OTKy/12 ’ (XD_XJ(XD_XQJ---(XD_X”)

X=X
AHATOTHYHO, TOJTOKHB I, moJIyuyum
Y1

C,= .-
|.:t: —X, H|x — X, H ||x1—xn:|

X=X, |[x—x,]...[x—x_| (X=X, [ x—=X,)...[x—X_|
L(x)= - — Yot - — y,+
| Xo— X4 )| Xg— X5 |- .| Xg— X, | Xy —Xo|[ X, — Xo) ..o [ X — X))

[ X=Xo (X=X, (X=X,
oo o ey sopy B R C
Xﬂ_xuj ‘:{n_xlu |_‘xﬂ_xﬂ 1]

MHuorounen L(X) HA3BIBAETCA MHOTOWIEHOM (rmosmHomom) Jlarpanika, a (popmymna (3)
— MHTEPIOIAIMOHHON (popmynoit Jlarpamxka.
Ecimm M3BECTHO AHAIMTHYECKOE BBIPAKEHHE, 3aA0MIEE (PYHKIUIO, TO nﬂr}])emHUcTL

o Xq; X o
MHTEPIOIAIIMOHHON (pOopMynEl (3) (B Cioydae HEMPEPHIBHOCTU HA OTPE3KE 0> “n] camon

(pyHKIMHI y :f L X ) 1 e€ IpOU3BOTHOU 10 ntl _ o MO PAIKA BKIFOUATEIBHO) OIIEHUBAETCSA
HEPABEHCTBOM:

|f(xJ—L(xJ|::h|Hn+ltxJ| 4

|1r1+1|!r ﬂ

- ’ o |
T, (X )= X=X [ X=X, ... [x — X, |

n+l

HH H HD,EIFIHEF:I‘U
CEpTHd:meI[T 2C0000043E ,-’-"-.BE-E 22205E7BAS00060000043E

Srenen Ppumep P IPee ras i i pubmokénno Ppynkmuro V= f ( ) MHOTOWIEHOM 2-U CTEMEHU, ECITH

H3 BI{CHEPHMEHTH HDJ’[}“IE‘HLI CJ’[E,I[}’TO]]J,HE E‘E-‘ SHAYCHM .
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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X 112 | -4
¥, 31-514
Pernenue.

ITo popmyse (3) mpu  N=2  umeem:
L(x):[_x—2,||,_x+4,|_3+|,_x—1,||,_x+4||_|._5|+ I x—=1/|x—2] 4 39 W2 123 @

, , , , , , — X+
1-2/[1+4) = [2—1][2+4] = 7 [—4—-1][-4—2 30" 30 30

[Ipumep 2. Iloctpouts muoOrouneHn Jlarpanxka BTOPOM CTENEHH, WHTEPIIOIUPYIOIII

i
0, —
4

pyaxmmo Y SIUX g orpeske
WHTEPHOJIAIUH.

, €CIIA 3aJaHBl 3HAYCHUA (PYHKIMH B TPEX y3JIax

%m0,5235988 %0,7353982
sinx| 0 |05 0,7071068

L
SIN—

C moOMONIBI0 MHTEPIOIMOHHON (POPMYABI BEIUUCITATE MPUOMIKEHHOE 3HAUCHUE 2y

OLIEHUTH MOTPENIHOCTh PE3YJIHTATA BBIUM CICHUHN.

Pemenue.

Muorounen Jlarpamka mmst TpEX y3710B MHTEPIIOIAIINI 3AINLICTCS TAK !

| (X=X, [[X—X, | | X—Xg)[X— X, (x xﬂl(x X, |
Lix|=- . Vot - , V., +

| Xo— X[ Xg— X, ’ | X=X [ X=X, : (xz_xn_.'(xz_xl_.'

Yo

2

-0,707=-2,064-+3,344
T T

=0,264298

| n
X=-=~0,2617994 L| =
[Tpu 12 MOy YUM
C HDMD]]J,B}D HEpaBEHCTBA (4) HAXOAUM OLIEHKY norpemnoctu. Umeem
'f M

IT 3

2t ‘5_

127 31

I'Ii ‘

312 a

T

|sin

roe
Il

X — —
4

H.
X——
6

HB(X) :(:X_Xu,.\(:X_Xlﬂ:x_le.\:x

m | T 1T T |

12) 120 12/l 6) (12

Tak KaK f(x)=sinx, f (x)=cosx, f (x)==sinx, f (x)=—cosx : TO
M.=max|f (x)=max|—cosx|=1
[ OKYMEHT ﬂU}i} lﬁ}\
KTPOHHOW N ChIO 3
Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

It

3

Nencteutened: ¢ 19.08.2022 no 19.08.2023



sin| - |- ~0,006

sin

iz)mo,zmio,oos

W, CJIEeIOBATEILHO, . Utak,

. (n
SIN| ——
-12

3aodanue: Ilo 3amanHou TabmMUIE y3JI0B MHTEPIONALAN OOCTPOUTE momuHoM Jlarpanxka. [lycrs
3aaHBl Y316l UHTEPHOIALMHU (X1, Vi), (X2, V2), (X3, y3). [na stux y3m0B mommuom Jlarpanxa
MMEET BUA:

L(x)=y (x—=x;)(x—x;)
7 - 1/ Pl 7y ¢ 37 ¢

(X1= %, ) (X1 —x3) (X=X ) (X,— X3 (X3= X1 )( X3 %)

Beraucimre ¢ MOMONIBI0O MHOCTPOEHHOIO0 MOJMWHOMA 3HAYEHMA (PYHKIMM B  TOYKaX,

PACIIOJIOKEHHBIX MEKIAY Y3JIaAMU MHTEPNOIAUUU. [[J11 5TOro 3Ha4eHUA X U Xg» TOACTABIAIOTCA

BMECTO X B MOCTPOEHHBIN MOJMMHOM. B YKa3aHHBIX TOYKAX (Xo1 M Xo2) PACCUMTATE HOTPEIIHOCTH

BEIUMCIEHUA 3HAUEHUU (PyHKumM F(X) ¢ mOMONIBI0 AHATUTHYECKOTO BBIPAKEHUS (PYHKIMU H
nonuHoma Jlarpanxka mo popmyne: € = |F(Xoi) - Lu(Xa)| 1=1,2 roe Lu(Xoi) - 3HaUu€HNE MOTMHOMA

3aMeTuM, 4TO 3HAUECHUE C MIECTBIO BEPHBIMU Inppamu ects 0,258819.

(X—Xl][x—x3) [x—xl)(x—xz)

Jlarpanxa.

Bapuanr 1. F(x)=Inx
X; -11,2 -0,5 18,3 43,7 69,2 110.8
F(x:) 483 | -1,39 |5.81 755 | 8.47 | 9.4l

[To mocTpoeHHOMY MHTEPHOISHTY BRIYUCIUTH 3HAueHUS (PyHKIMHU F(X) B Toukax Xg1=

23,4 H Xgp— 50.,2

Bapuanr 2. F(x) = 5e'™
X; -0,2 0,03 0.1 0,22 0,32
F(xi) 0,03 1,72 6,05 52,46 317,35

[To mocTpoeHHOMY MHTEPHOJIAHTY BBIYUCIUTE 3Ha4eHUA (PyHKIMH F(X) B TOukax xg=
0,05 HXgp— 0._,15

Bapuanr 3. F(x) =x’+ 7x’ + 5x
X; -5,2 -2,5 0,8 2.4 4,1
F(x:) 2267 | 1563 |8,99 |6614 |207,09

[To mocTpoeHHOMY MHTEPHOISAHTY BEIYUCIUTE 3HAa4eHUA (pyHKIMH F(X) B Toukax xq= 0,2

H Xp2— 1,8
NOKYMEHT ﬂDﬂHHGAH

SHEH.'I'F'DHHDM
EC % mc@m:utaE
d

Ceptudomkatr: 2C0000043ESABBB952
Bnaﬂeneliﬂpﬂm& TaTtbAHa AnexkcahapodHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Xj

-0,95

-0,5

0,6

1,02

F(xi)

284,29

15,64

0,07

0,02

0,41 u xp=0,32.

BapuanrS. F(x)=¢€
X; 1,01 1,04 1,11 1,16 1,20
F(xi) 2,75 2,83 3,03 3,19 3,32

1,031 u xp2=1,152.

Bapuanr 6. F(x)=cos x
X 1,01 1,04 1,07 1,13 1,18
F(x;) 0,53 0,51 0,48 0,43 0,38

1,022 n xp2 = 1,145.

[To moCTpOEHHOMY WMHTEPIOJIAHTY BEIYMCIMTHL 3HAYEHUA (

[To mocTpoeHHOMY MHTEPOOSAHTY BBIMUCIWTE 3HAYEeHUA (PyHKUMM F(X) B TOUKaxX Xo1= -

[To mocTpoeHHOMY MHTEPHNOJIIHTY BBEIYUCIUTE 3HA4eHUA (PyHKIMH F(X) B TOUKAX Xo1=

Bapuanr 7. F(x)=shx
Xi 1,01 1,03 1,08 1,14 1,19
F(xi) 1,19 1,22 1,30 1,40 1,49

1,053 u xp2=1,172.

Bapuanr8. F(x)=Inx
X 1,01 1,06 1,10 1,14 1,19
F(xi) 0,01 0,06 0,09 0,13 0,17

1,032 u xpp=1,171.

[To mocTpOEeHHOMY HWHTEPIOJIAHTY BEIYHMCIUTH

hyHKIMHU F(X) B TOUKax Xg1=

[To mocTpoeHHOMY MHTEPHNOJIIHTY BBEIYUCIUTE 3HA4eHUA (PyHKIMH F(X) B TOUKAX X =

3HAYCHUA (

hyHKIMHU F(X) B TOUkax Xg =

Bapuanr 9. F(x)=¢"
X; 1,01 1,05 1,10 1,14 1,20
F(xi) 0,36 0,35 0,33 0,32 0,30
NOKYMEHT NOANMCAH

NMEKTPORAOWTIONONTY
CepTudukar: zcnmqﬁﬁ'&ﬁ%‘?’fbﬁ@

CBIO

Bnanen E],l,'ﬂ UZ&I E@Jﬁ‘@_ﬂﬂ_—'r Elr;.}_l @}n eKcaHopoBHa

ﬂeﬁcrammﬂmﬂ}ﬂ.nn 1EE@'QDE SIN X

MV MEEERIQLTHTY BBIYHUCIHTE

3HAUYEHUA (

byHKIMHU F(X) B TOUKax Xo1=
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X 1,00 1,04 1,08 1,10 1,17

F(xi) 0,84 0,86 0,88 0,89 0,92

[To mocTpoeHHOMY MHTEPHOIAHTY BRIYUCIUTHL 3HAaueHUSA (PyHKIMHU F(X) B TOoukax Xg,=
1,058 1 x¢2= 1,124,
Bornpocs! 111 00CYKIeHHA:
[Tonatue wmrepnomaimu. Murepnomsmmonssiit momuaoM Jlarpanxa. Beramcnenue 3nadeHus
(PYHKIMU 0 MHTEPIOIANMOHHOMY NOIUHOMY Jlarpanxa.
Pabdora c iMTepaTypoii:

Pexomenayembie HCTOUHUKN HH(POpPMAITAH
(Ne mcrounuka)

OcHoOBHAaA JlonmomHuTepHAS Mertonnueckas HMurepuer-
pecypceel
1-2 1-3 1-2 1-3

OueHouyHble cpecTBA: OTUET K 1aboparopHO padore.

JlabopaTtopnass padora Ne 7. IIpuGau:keHHoe HHTerpupoBaHue QyHkmmii: Qopmyia
NpAMOYTOJLHHKOB, (popMmylia Tpanenui, gopmyiaa CumMicoHa.
dopMa npoBeJIeHHS: TPAKTUKYM
Xoj 1adopaTopHoOH padoThI:

[TponnTerpupoBaTe npeanoKEHHBIE (PDYHKIIMM, UCIIONB3YA (POPMYIIBEI IIPSIMOYTOJEHUKOB,
Tpamnenuii, Cummncona. Peamizosars B cucreme MathCAD.

DOpMVYIEI IPAMOVIOILHUKOB.

3aMeHuM KpuByI0 Y =X JTOMAaHOH, PACIOIOKEHHON BBIIE €€ (PUCYHOK).
Torma onpenenénneil uarerpan Oyaer npuOIM3UTENRHO PABEH IUIOMIAAN CTYNEHYATON (PUTYPHI,
COCTOAMIEH U3 T IPAMOYTOJIBEHUKOB:
b

_r fl,x]dxwylh+y2h+...+ynh:h2y;. 1]

(1 i=1

= -X. [
3necy 7! il f.] - 3HAUEHWA MMOABIHTETPAIBHON (DYHKIIMM B MPAaBBIX KOHIIAX OTPE3KOB
pa30oueHus.
Ecmn xe KpuBylro y=1x] 3aMEHUTEL JIOMAHOM, PACIIOJNIOKEHHOU HWKE €€, TO

HOJIyauTCsA (popMmyra:

n—1
_ffl,x]dxnﬁyuh+ylh+...+yn_lh:hz y, 12
i=0

{

3necn Y f:f (xf-] - 3HAYCHHUA IOJLIHTEIPATLHON (PYHKIMH B JIEBEIX KOHI[@AX OTPE3KOB
pazouenus. @opmynel (1) u (2) Ha3zeIBAOT opmyramu nPAMOY2OTbHUKOG.

O1ieHKa MOTPENIHOCTH AAHHOTO METOAa NPUOMMIKEHHOTO BBIMUCIEHUA OMPEAeIEHHOTO
WHTETpaJia HAXOUTCA 1Mo (popmye:

EE?Mlh

(3);
M,=maxf x|
r NOKSELT noprcan  HaMOOJIBIIEe 3HAUEHUE MEPBOM IPOU3BOJHOM MOJBIHTEIPAILHOM

e
;,"l{l:{UbI/lﬁrﬁgr %ﬂ?{@ﬂ?ﬁfﬂ?ﬂ POBAHMS.
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[Ipumep 1. Beraucnure mo ogHOM (HA BEIOODP) U3 (pOpPMYI MPAMOYTOJIBHUKOB MHTETPAT

1

J’EI dx

0 , pa3buB orpe3ok mHrerpupoBanud Ha 10 gacren. OueHUTE OMMOKY BBIYMCICHUN U
CPAaBHUTH TIOJYYEHHOE 3HAYEHWE C TOYHBIM 3HAYECHWEM, BEIUMCICHHBIM C ITOMOTIBIO
MUKpOKamsKyasaropa (1,718281).
Pemienue.

X
BeramicmiM 3HaUEHUs TOABIHTETPATBHON (PYHKIAN €

3HAYEHUA 3aHEeCEM B TaOmHIy:

B TOUKAX JCIICHHUA H COOTBCTCTBYIONIHAC

x[0,] 00 [ 02 ] 03 | 04 | 05 | 06 | 07 | 08 | 09 | 1.0
0
y| 1, [ 1,1051 | 1221 | 1,3498 | 1,4928 | 1,6487 | 1,8221 | 2,0137 | 2,2255 | 2,4596 | 2,7182
0 |7 4|6 2 2 2 5 4 0 3
Bocnonesyemces qmpmymfi (1):
! e”dxmllo;gi y.=0,1-16,12534=1,612534

¥ =¢*: maxe*=e'~2, 71828

Onenum ommOKy BeIuuCneHuA. HMmeem: 0;1) . [loncragnas B

£ E%*2,71828~ 0,1=0,135914

. JIeUCTBUTENRHO, CpAaBHUBASA
3HAYEHHUEM, MOy 9a€M

dopmyay (3), momydaem
MOJTYIEHHOE 3HAYEHUE C

d:‘ 1!718281_1!612534‘:0?1057475 € 1o BechbMa 3HAUMTEILHAS OMHUGKA.

3ameuanne. Bo wmmorux cmywasx ¢opmynsr (1) m (2) mator nmpuOmukE€HHBIE 3HAYEHUA
OMPENEIEHHOr0 MHTErpana oaHa — ¢ W30BITKOM, a BTOpas — ¢ Hemocrarkom. [lostomy Oonee
TOYHOE 3HAUEHUE MOIKHO IMOJIYUMTh, HAUAA CpeaHee apu(PMETHIECKOE PE3yILTATOB TPUMEHEHHUS

obeux (popmy.
Dopmyna TPATEIH.
A_,A,lI=0,1,...,n

CoemuHUB OTpE3KAMHM KaKIOBIE [BE COCEOHUE TOYKH i1 ,
MOJIY4EHHBIE CIIOCOOOM, YKAa3aHHOM B KOHII€ HOPEOBIAYIIETO IMYHKTA, 3dMEHUM KPHBYIO

y=fx| . AALA A.A_A
) JTOMaHOU =1 =1 Ona cBepxy oOrpaHuMuuBaceT (purypy,
COCTABJIEHHYIO W3 MNPAMOYIOJBHBEIX TPANECHWM, KakAasd W3 KOTOPBIX OMMPAETCA HA OOUH W3
JACTUYHBIX OTpPE3KOB pazomenuda. [Inomane snemeHTapHON KPUBOIMHEWHON TPAMEIUHU C

TOYHBEIM

X, 'x.] ” .
OCHOBAHHEM [ =P 3aMeHuM mI0MAaE0 MPAMOYTOJIBHOU TPANIEIUH, OTPAHUYEHHON CBEPXY

A. A. ] s v
OTPE3KOM =17 Torma wmckomas mnmomanes KPUBOJIMHEMHOW TpanmelUH, OrPAHHMYEHHOU

mmmein Y =1 X , Oymer mpuOmMMKEHHO paBHA CYMME IUIOMIANEN MAHHBIX IPSMOYTOJIBHEIX
Ttpanenuit. [lmomane Kakmou TakoW Tpamenuud JEerKO IMOACUUTATh, HCHOJIB3YS XOPOILIO

Yio ¥y, .
S == -h,i=1,2,...,n
M3BECTHYIO U3 MIKOJLHOTO Kypca TeoMeTpuu (popmyiry: . Cymma
TAKUX IUIOMIAZIEN PABHA:
nakymedpichancan Y 1Y 5 YtV Y. *y . Y.ty
SnEPSHROA ORIt ——2 . . .+ “h+...+— T —h+=—" “h
Ceprucbukar:  2C0000043E9ABBBIFE205E7BA500060000043E 2
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n—1
y U+ Yn
2 + z Yi
[Tocne oueBMOHBIX TMpeoOpa30BAHUM ITOIYUHM: - =1 . Takum oOpazom,
MMEEM CIEAYIONTYI0 MTPHOIMKEHHYIO (DOPMYITy BEIYMCIIEHHA ONPENEIEHHOTO UHTErpaa:

0o Yot Ya %
{f(x}dxﬁsn:h( UZ +Z:1yf

S =h

n

4 |

Gopmyna (4) HocuT Ha3BaHue gopmyiavt mpaneyuu. OMMOKY I METONA TPATELHI MOKHO
OLICHUTE IO (popmye:

£E=

D—d 2 [5)
12 -

2
M,=maxf |x|
roe a;b - HauOOIBIIEE 3HAYEHHWE BTOPOM MPOWU3BOTHOM MOIBIHTErPAIBHON
()YHKIIMM HA OTPE3KE MHTETPHUPOBAHUI.

[Ipumep 2. B yenoruax nmpumepa | ucnons3oBars popmyny tpanenuii. OneHnTs 0mmoKy
1

I e"dx
BBEIYUCJICHUA; CPABHUTH MOTyYEHHOE NTpUOmpKEHHOE 3HaueHne 0 C TOYHEIM.
Pemienue.
Bocnoms3yemcs tabiuiien 3HaUE€HUH, KOTOPYIO MBI IPUMEHSUTH B MPEOBIAYIIEM OPHUMEPE.

x| 0, 0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8 0,9 1,0

0

vi1l, [ 1,L1051 | 1,221 | 1,3498 | 1,4928 | 1,6487 | 1,8221 | 2,0137 | 2,2255 | 2.,4596 | 2,7182

7 4 6 2 2 2 5 4 0 8

Cpaszy o ¢popmyne (4) momygaem:
1

[e*dxni® 1*0"2*71823+15,,33798)=i-17,,19712=1,71971
) 10 10
"] =¢*; maxe*=e~2,71828
Onenum omuOKy BeUUCICHHA. Hmeem 0;1) . IloncraBnas B
Eﬂﬂ'2,71828'0,01:0,00271
Gopmyiry (5), momydaem: 10 . JleucTBUTENBHO, CpaBHUBAA

[MOJIYICHHOC 3HAYCHHC C TOYHBIM, ITOJIYUACM d:‘ 17’ 71828_ 1 ) 71971 ‘:0 ?00143 i:E

3aMeTuM, 4TO OAHHBIA CIOCO0 manm Ham ropaszno 0oixee TOYHOE HPUOIMIKEHUE, 4EM
MCITOJTB3YEMBIH B MIPEABIAYIIEM ITPUMEPE.

®opmyna CumncoHa.

X, "
Jlng ciayuaeB, KOrJa KOJMWYECTBO TOYEK pa3zdmeHus f géTHO, TO €CThb

n=2m,me N , yaoOHO UCHOJB30BaTH TAak  HaselBaemywo  gopmyiay  Cumncona
(mapaboMIYECKUX TPATIETIHIT).
[TIpumewm e€ Oe3 BrIBOIA:

m—1 m

y[l+y2m+2 Z y2f+4z yE:’—l |6|

1=1 =1

- h
[NOKYMEHT nuﬂrg,%.cfl-i X|dx= E

3NEKTPOHHOW NoapPWChIO

Ceptuidmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnerccaH,u,pDEE n

HamomuauM, 9T0 371€Ch 2
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Ouenka omuOKY ITPU BEIYUCICHUH ONMPENENEHHOTO UHTETpana MeToqoM CHUMIICOHA:

b_dy pt (7

£ =

a3

M ,=max f"|x]|

4=+
a;b| -

rae HANOOILIIEE 3HAYEHWE MPOU3BOJAHOM YETBEPTOrO MOPAIKA
MOJIBIHTErPAIEHON () YHKIMHM HA OTPE3KE NHTETPUPOBAHUA.

1

I e” dx
[Ipumep 3. B ycnoBusax npumepoB | u 2 wautu npubmixénHoe 3Hadenue U
meToaoM Crumricona. OueHnTs OmmOKy; CPABHUTH MOJTYYEHHOE 3HAYEHUE C TOUHBIM.
Pewienue.
Bocrnone3yemcsa Tabmuiien 3Ha4eHuil, KOTOPYIO0 MBI IPHUMEHSUTH B NPEIBIIYIIMX TPUMEPaX.

x| 0, 0,1 0,2 0,3 0.4 0,5 0,6 0,7 0,8 0,9 1,0
0
vi1, | L105 [ 1,22 | 1,349 | 1,492 | 1,648 | 1,822 |2,013 |2225 |2.459 |2,718
17 14 86 82 72 12 75 54 60 28

[TogcraBum coorBercTByronme 3naueHus B popmymny (7):
1

f e’ dx ﬁé_TU[ 1,0+2,71828+2-(1,22140+1,49182+1,82212+2,22554+4-(1,10517+1, 34986+
! :

1

+1,64872+2,01375+2, 45960 )= (3,71828+13,52176+34, 30840 )= 21,4844

=1,71828.

(31ech m=n/2=5 )
[Ipu pacuére mo mannou (opmyne ONOMydUId BCE 5 BEpHBIX HM(pPp mocae 3amarou. lakum

00pa3oM, B OOUHAKOBBEIX HAYANBHBIX YCIOBUAX MeTOon CHUMIICOHA HAET HAUOOIBITYIO TOYHOCTH
IPUOMMKEHHBIX BEIUUCICHUN ONPENEIEHHOT0 UHTETPATIA.

Jamanue.
Haitru npuOnmx€HabIe 3HAYeHUs CIEAYIOMIUX ONMPENEIEHHBIX MHTETPanoB. OUEHUTs OMINOKY

BBIYHUCJICHHUA H CPABHHUTEL C TOYHBIM 3HAYCHHUC M. Brrauciaenns BecTH ¢ MATHIO 3HAKAMH II0OCIE

3AMATOMH.
Bapuanr 1.
1
dx
14+x2 1=1t~0,785
4
Bapuanr 2.
1
dx
1+x .
0 [[=In2~0,693

KYMEHT NOANWUCAH
Bapuan POHHOW MOOMWUCHIO
Ceprucbukar:  2C0000043E9ABBBIS2205E7BA500060000043E
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sin4 xdx
1=0,5]
Bapuanr 4.
1
f dx
2 .
0 Vi+x I=In(1++2)~0,881

BapuaHrT S.

e

f In xdx

0 1=1
Bapuanr 6.

1

f In(x+1)dx

0 1=2In2—-1~0,386]
Bapuanr 7.

2

fxmsxdx I=£—1ﬁ0,571)

0 2
Bapuanr 8.

1

f e dx

2x I=arctg——~0,433

) l+e g 4
Bapuanrt 9.

X

f cos° xdx

0 1=0;
Bapuant 10.

L
4

OOKYMEHT UD f‘llr"lCXm
SANEKTPOHHOW Il é’o
Ceptvdmkar: 2C0000043E9ABBB952205 006000004 3E — ( [~ ]
Bnaneneu: llleGayxoea TaTeAHa .l‘:".J'IEuCEIH,D,pDEHEI ‘ I — ln 1 + ﬂl'"'ll 2 ~ 0 b 881
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Yucnennoe wuHTerpupoBanue. Meronq nOpAMOyronsHMKOB, Tpamenuu U CuMncoHa.
CpaBHUTENRHEIN AHATW3 PE3YABTATOB PACUETA IO STUM METOJAM.
Pabora ¢ JiuTepartypoii:

Pexomenayemeie HCTOUHUKN HH(POpPMALTAH
(Ne ucrounmka)

OcHoBHAaA JlonmomHuTeapHAS Meroanueckas Hurepuer-
pPECYPCEI
1-2 1-3 1-2 1-3

OuneHouHbIe cpelicTBA: OTYET K 1aboparopHOM padore.

JlabopaTopHasi padora Ne 8. Metoa Jiinepa. Meroa IInkapa.
dopMa npoBeIeHHA: TPAKTUKYM
Xoj 1adopaTopHOH padoThI:
Meroa Junepa.
[Tpocreiimum unciaeHHBIM MeToaoM pemieHusa 3amadau Komm B Buge (1)-(2) amasercs
Memoo Junepa, THOT Id HA3BIBAEMBIN TAKKE MemoJoM JOMAHbIX Junepa.

y v i y Pyl Xg, Y|
YrnoBou kO3 (UIIUEHT KACATENRHOW K WHTErPaJIbHOM KPHUBOM B TOYKE | |
I — Ix || L e Rl b
ectp Y0 f ( 0> Yo/ Haiiném opaunary Y KAaCaTEIbHOM, COOTBETCTBYIONMIEH adcuucce
X :xn+h " o Pylx,, ¥l
1 . Tak Kak ypaBHEHHE KacarenbHOM K KPHUBOM B TOYKE | | UMEeT BUJ

Y= Yo=Yol X=X 10 Y1=Yo+thf (X, ¥,

“ P |x |
Yrinoso Kﬂﬁq)q)HU,HEHT B TOUKE (%10 Y 1-| TAKKE HAXOOIHUTCA ¢33 Oa”HHOTO

gl H
M (EePEHIATEHOr0 ypaBHEHHs 1 flxi 1] | Ha CIEOYIONIEM MIATE ITOJYYAEM HOBYIO
P2|.x2’ y2| \ HpH[IéM xzle-ll-h" -};2:}}1+hf!’xl" yl:l .

[Tpomonxkas BeIUMCIEHNA B COOTBETCTBHM C HAMEUEHHOM CXEMOM, MOIYUUM (opm)ibl
Juwiepa nnsa n NPUOMMKEHHBIX 3HAUYEHWM pemeHus 3anadn Komm ¢ HavyalnbHBIMH JTAHHBIMH

TOUKY

X0 Yo HAa CETKE OTpe3Ka [ﬂa b‘ C marom A:
X.=Xx._,+h, y‘.:y‘._l+hf|[x‘._l, i, i=1,2,...,n |4

—1f?

['paduueckont wmmocTpanued NOpUONWKEHHOTO  PENIEHHA  ABIAETCS  JIOMaHAd,

P,P,P,..P

COETUHSIONIASA TMOCIENOBATENEHO TOYKHU
Juwiepa (CM. pUCYHOK ).
OneHuM MOTPENIHOCTE JaHHOTO wmeroxa Ha omHom mare. [Ipumem ©0e3 BeiBO#a

1, KOTOPYIO HA3BIBAIOT JOMAHOU

2
CIEOYIONIEE YTBEPKIEHHE: IMOTPEUIHOCTh HAa OJHOM MIare HMMEET MOPANOK " u mocme n

IATOB TOTPENIHOCTh BBIYWUCICHUSA 3HAUEHUSA Vi BO3pacraer HEe Oomee uemM B 1 pas.
[TorpemnocTs MeTona Sunepa MOKHO OIEHUTH HEPABEHCTBOM

d< max|¢"|;x,||-h2n=%max 6"l b—alh
_ﬂ,b_ _ﬂ,r!_]_

Cel0; %max\(ﬁ”lx]\-lb—a]

WM IIPEICTABUTE B BUIE d=Ch | rpe a,b

JTO 03HAYAET, 4TO METO DUIEPAa UMEET MEPBEIM MOPATOK TOUHOCTU. B wactHoCTH, pH

[OKYMEHT I uhw
}’MEHE:HI@]’EHPHEHW?[CE HAA3, IOTPEMIHOCTE TOKE YMEHBIIUTCA NpuMepHO B 10 pas.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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ab

[TpakTyeckyr OIEHKY MOTPEMIHOCTHA PELICHUA, HAMJIEHHOTO HA CETKE OTPE3Ka

h

¢ marom 2 , B TOUKE X € lﬂ’ b‘ OPOU3BOJIAT C MOMOMIBI0 MPUOIMKEHHOTO PABEHCTBA —
npasuia Pynee:
| h
o h~ |y;|.h.|_y;(5‘
L
< 2 , TJI€ p — MOPSAO0K TOYHOCTU YUCIEHHOTO MeToaa. (5)

Takum oOpa3zom, OmeHKAa MOAY4EHHOTO pe3yasTara mo (opmyne (5) BEIHYKIAET MPOBOIUTE
BEIUMCIIEHUS ABAKIBL: OOWUH Pa3 € MArom /1, Ipyrou — ¢ marom A/2.
MeTtopg NuKapa

JlaHHBIN METO ABJIAETCA NPEICTABUTENEM KIACCa MPUOMMKEHHBIX METOIOB
pEIIECHU.

HUnes meroma upe3BBIUaiHO MPOCTA W CBOAUTCS K OPOLEAYPE MOCIEAOBATEILHBIX
OPUOIMKEHUN i1 PEIIeHUS MHTETPAIbHOTO YPABHEHUS, K KOTOPOMY MPHUBOAUTCS UCXOIHOE
mi(pepeHnansHOoe ypaBHEHHE.

[Tycrs mocraBnena 3anaga Komm

vix|=jlx,v(x) (6)

xﬂﬂxﬂxf.

v[xn)zvﬂ |

[IpouHTErpUpyEM BEIMMCAHHOE YPABHEHNE

v(:le=v0+jj(t,v(t))dt

X
0 : (7)
[Tpouenypa mocnegoBarensHex npuOmmxenu merona Ilukapa peammsyercs corimacHo
CIEAYIOMIEN CXEME

X
Y. X|= vo+j J(t,ys_l(t ) dt
"o , (8)
prIeM yﬂ(t)zvﬂ :
IIpumep. Pewuumv memodom Ilukapa ypasnernue
’ _.3,.3
V ( X ) =X +v
v(0)=0
Pemenne 5T0T0 ypaBHEHMA HE BEIPAKAECTCA 4EPE3 SIIEMEHTAPHBIE (PYHKINH.

X-—i

yl(}()=0+{ Igdf=I

3

b

X 4 4
3.0 \37 4. X 1 9
Jooeg om0+ | [¢3+(= Pldt="-(1+——x°)
CepTudukar: ECﬂﬂﬂﬂﬂdSEQﬂBBEE‘EEEDEETBASﬂﬂﬂEﬂﬂEﬂﬂdSE 4 4 4 '13

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa E
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22

y ot 1 ovi3 |
x) =0+ | [+ —(1+ t dt= |,
ya(x) =0+ [ {P+il (14 7o)
4 13
X X 3 9 3 18 1 27
=—+ 1+ X"+ X+ X
4 43-13( 4°.22 44.13-31 4°.132%-40 )

U T.I.

BugHo, uto mpmu x<1 pag OweicTpo cxomurca. Meron ymoOeH, €Cii WHTETpaibl
MOKHO B3ATh AHAJIUTHYECKH.
Hoxkaxem cxomumocts meroaa [lukapa. Ilycts B HEKOTOPOM OrpaHUUEHHOU

obmactu Y ( X, V) mpaBas wacte  J ( X, V) HEIPEPEIBHA U, KPOME TOTO, YAOBICTBOPSIET
ycnoButo Jlunmmmiia mo mepemenHon vV T.e.

i (x,vi)=jlx,v,)[<Llv=v)
rne L - HEKOTOpasA KOHCTAHTA.
B cuy orpanmuennoctu o0mactu g ( X, V) MMEIOT MECTO HEPABEHCTBA

x—x,<I, | V=V, <V

Berurem u3 (5.3) popmyny (5.2), momydum Jyid MOOYIEN IPABOU U JIEBOU
qaCTeu:

0=y ey (O)de= ] (e vle)de

0 0

X

y (x)=v{x)l< (e, y,y (0)=j(e,v(e)ld

X0

OKOHYATENBHO, UCITOJIB3YA YCIOBUE HENMPEPEIBHOCTH JInmmmiia, moayanm

2, (x)|<L [ |z, (¢)ldt
%0 ﬁ 9)

rae Zs ( X ): s ( X ) —V ( X ) - HOTPEMIHOCTE MPUOTMKEHHOTO PEILIEHUS.

s=1,2,...

[TocnenoBarensHoe mpumeHenue (opmyiasl 9) mpu
IEMOYKY COOTHOMIEHUN IPH YIETE TOTO, UTO

zo(x)|=[vy—v(x)|<V

X)| <LV |x—x,

TAET CIEOYIOLIYEO

{
\

Vieoxd
()< L2V (x—x,

£q

z,

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

B 2C0000043ESABSB952205ETBAS00060000043E
EDTHIDKWMKD ZLULUDUG sEYABOEYaL2UaE | AU UL O
najereil

llleGayxoea TaTeAHa AnexkcaHgpoBaHa 1
lz.(x)|<=L*V|(x—x,)°
.19 08 2022 no 19 08 2073



23

Tﬂ_\x—x&ih

, TO IMEEM

[
Bamensaa °:  mo popmysne CrupauHra, OKOHYATEIBHO OJYYHM OLEHKY MOTPENIHOCTH
IPUOIMKEHHOTO PELLIEHU

el L
2, (x)| s——(—L=)
V2ps S . (10)

2,(x)|20

U3 (9) cnenyer, uro mpu S > ¥ MOIYJIb HOTPEIIHOCTH
MPUOMIKEHHOE PEILIEHNE PABHOMEPHO CXOAUTCS K TOUHOMY.

Haitru pemenne 3amaun Koum mnga qgudpepeHIMansHOr0 YpaBHEHUA MEPBOTO MOPAIOKA
HA PAaBHOMEpPHOM CeTKe oTpe3ka [a,b] omun pa3z ¢ marom h = 0,2, apyroit — ¢ marom 0,1
meTomamu OJwiepa, Jwnepa-Komm un knaccmueckum meronom Pynre — Kyrra. Ouenuts
HOTPEHIHOCTE YHUCJIEHHOTO pemeHus mo npuHumny Pyxre. CpaBHUTE 4MCIEHHOE PEUIEHUE C
TOUHBIM.
Vkazanue no _ebinoiHenuro: [ BBIMMOJHEHUSA 3aJaHUA  MCIOIL30BATH  CIAEAYIONINE
UTEPAIMOHHBIE (POPMYIIBL:
1) meron Diiaepa: p=1 — mopAOOK METOAA, X; — Y3JIBI CETKH OTpe3ka [a,b], h — mar pazonenms;

x;=xuth, vi=viothf(xo, i) i=1, 2, ..., m.

2) Meron Jiinepa-Komu: p=2 — nopagok METOma, X; — y3JI6I CETKH OTpe3ka [a,b], h — mar

l[k[li—l]_{_k[zi—l]]
pasouenust; X; =X+ A, Vi = Vi T A v, Ayi= 2 ci=1,2,...m

k[li_”:hf(xi_“yi._l), k[ = f[X +h:y ]+hﬂ 1!yi-l)

3) Metoa  PyHnre-Kyrra: p= 4 — MOPAIOK METONA, X; — Y3JBI CETKH oTpe3ka [a,b], h — mar
Sk a2kl 2k ek

YT A N ]

§ _mwa‘ﬁz’%‘ﬁzkl |

3

, T.C.

pazouenus; x; =x.+h v, =Vt Ay Ayo=

1] o
i=12...m: kgkmﬂﬁmth

i-1] h i-1)
ki =hf(x_ 4 Foi 1+2k2 | b sy, +KT)

JI1s OLlEHKH NMOTPENIHOCTH HAMAEHHOrO pemeHus 3agadn Komm ucnone3yror npuHuun Pyxre

e

h
‘yi[h)_%[z)‘
G
(mpaBwiio Pynre): & 2P —1
Bapmnanr 1.
1
V= +.;ny (I)(x):l(x_l)
X | =7 I<x <2 2" X

AOKYMEHT'T1OANWCAH
HEKTRPORHOW NOONHMCBIO

B952205E7BAS00060000043E

L. o
E 1ane Bapmr TeAHE ANEKCAHOPOBHA

Neicteutenex: ¢ 19.08.2022 no 19.08.2023



y=y-22
y b ]

1 x=()

Bapuanr 3.

y':x+ﬂ,
X

Bapuanr 4.
y=x ., | =

Bapuanr 5.
_ Y Hxy
y - 2 ’
X V
Bapuanr 6.
y- _1—y+Inx

X

Bapuanr 7.

Xty

y _ ]
X )

Bapuanr 8.

y'+ Zny:Jﬂ?_"2

Bapuant 9.

' 1 .
y + yCos x 2551[12;{

Bapuant 10.
y+ytgx=sin2x

= -], 0<x < 1,

24

—5in X
—1

0(x)=sinx+e

) <x <,

d(x)=(1-2cosx)cosx

Bonpocs! 1,141 00CyKIeHHS:

[TousTue 0

JHUCJICHHOM

pemennn  3amaun  Komw.

Yucaenuoe

perieHune

mi(pepeHmansHEIX YpaBHEHUH TEPBOTO mopsanaka. Meron Jitnepa. Meron Pynre-Kyrra.

Pabota ¢ iMTepaTypoii:

Pexomenayembie HCTOUHUKN UH(POpPMALTAH
(Ne ucrounmka)

Hurepner-
OcHoBHAs JlomomHuTeMRHASL Merognueckas
OOKYMEHT NPANWUCAH peCYPCEI
C1]1.9) bl 1 2 1 3
Eepmctm.r_?.ﬂﬂﬂgfg"“:qéﬂﬂﬂqq TﬂﬁF?HAﬂ]ﬂﬂﬁﬂDﬂﬂﬂtL—‘ﬁ _ _

Brazend)Ile HOMHBIG OpeCPBaAOTICT K 1ad0opaTropHOU padore.

neicrevslao paropuaspafdora Ne 9. I'papuuecknii cnoco6. MeTo ] HAaHMeHbLITHX KBAJPATOB.
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@opMa NpoBeeHHA: TPAKTUKYM
Xoja 1adopaTopHoOi padoThI:

ANnpoKCUMHUPOBATE MPEITOKEHHBIE (YHKIMA METOAOM HAWUMEHBIINX KBAaApPaTOB.
PeammzoBate B cucreme MathCAD.

[lycte paHHBIE HEKOTOPOTO HSKCHOEPUMEHTA IIPEACTABICHBI B BHAE TAOMMIEBI 3HAYCHUU
IIEPEMEHHBIX X U ).

xr’ X Xy xm

Vil W Yol | W

MoOKHO DOCTAaBUTH 3amauy 00 OTBICKAHMHM AHAJIHUTHUYECKOH 3aBUCHUMOCTH MCKIY
MEPEMEHHBEIMHM, TO €CTh HEKOTOpoM (opmymsr Y =f(x) , SIBHBIM 00pa3zoM BBIpakKaIONIEH

3aBUCUMOCTE ) OT Xx. EcrecrBenHo TpeGoBarh, uroOw rpaduk uckomon ¢GyHkimu Y =f(x)

W3MEHSIC MIABHO U HE CIIMILKOM YKJIOHANCA OT SKCIIEPUMEHTANBHBEIX TOUEK X j . Ilouck
TAKOM (PYHKIIMOHATEHOM 3aBUCUMOCTH HA3BIBAIOT “‘CTAAXKUBAHUEM  SKCHEPUMEHTATBHBIX
TAHHBIX.

3agagyy O CrAaQkKWBAHWUM OKCIIEPUMEHTANBHBIX [JAHHBIX MOYKHO pPEIAarTh METOIOM
HANMEHBIINX KBaApaTroB. COrgacHO METONYy HAMMEHBIINX KBAAPATOB, YKA3BIBAETCA (popMyIa

F

y=Ql(x,ay,qa,...,a,) (4)

e

a.,d,...,d
rae 1 1 - QUCJIOBBIE ITAPAMETPHI.
dy, Q, ...,
Hannmyummmm  3Ha4eHUAMHM  mApaMETPOB 1 n (koTOpeie  0003HAUMM

Ay, d,, .. d y

0> 71" Tn ) cudTaroTCsa TE, A KOTOPEIX CyMMA KBAJpAaTOB VYKJIOHEHHMH (DYHKIIUU

X, Gy, Gy, ..., G X, ¥, y

Q( L S ”) OT SKCHEPUMEHTAIBHEIX TOYEK X Y ‘-| ABJIAETCHd MHHHUMAILHOMW, TO

€CTh (PYHKIIUA

I
_ 2
S{ﬂ[}:r Uiy weny HHJ_Z(Q(}{;& Aoy Uy «ees ﬂ'n)_}’;} (5)
i=1
dy, 0, ...,
B TOUKE ( 1) gmocturaer MuHUMyMa. OTCroaa, MCMOJB3YS HEOOXOAUMBIE YCIOBUSA
SKCTpEMyMa (PYHKIIMM HECKOIBKUX HNEPEMEHHEBIX, IIOIy4aeM CHUCTEMY VYPaBHEHMH A

Ay, Gy, ..., @
OMpENENeHUs TapaMeTpoB i
dS S dS
a—= , a—=0, “eay a—=0 (6)
d, a a,
d., d,,.., 0
Ecim cucrema (6) MMEET €IMHCTBEHHOE PENICHHE 0r =1 n . TO OHO ABJIIETCH
UCKOMEIM Y AQHAIUTUYECKAS 3aBUCUMOCTH  MEKAY  OKCIIEPUMEHTAIBHBIMM  JAHHBIMHU
y_f[x)_Q[-X’ Aoy Ay eees H") . 3ameTuM, uTO B 00mIEM ciaydae 3Ta

ornpenensercs Gopmynon
CUCTEMA HETUHEMHA.
PaccmoTrpum moapoOHEE anmmpoOKCUMMHUPYIONIME 3aBUCMMOCTH C IOBYMA HapaMETPaMU:

y=Qlx, a, B Ucnons3ys cootHomenus (6) M OMyCKas HECJIOKHEBIE BHIKIAIKH, MOJYIHM

CUCTEMY JBYX YPABHEHHUH C IBYMSA HEM3BECTHEIMH & U B .

MEAT

n—— . A 1 51 L L - (=] y
IATENEH: ¢ 149.08. 2027 19.08. 2023

1 Il"h
i L=



26

B gacrHOM ciayuae anmpoOKCHUMAIMU SKCHEPUMEHTANBHBEIX OAHHBIX C MOMOMIBIO JIMHEHHOM
(QYHKIII UMEEM:

y:Q“{, X, .E'.')Zl!l()l('l'.fjij %—f:xj g_(g:l

Cucrema (/) [ 5TOro Ciiydas sSIBIACTCS TUHEUHON OTHOCHTEIBHO HEU3BECTHBIX k u b
f f

il m m

Y llatb-y =00t @iibntk Y x. =) y, i

E - im il
}ECJH{;EH}[[ﬁﬂp&hﬁﬂ{HEJE:IfP[};CCHTFBETCTTHWHHIH{E:ﬂ{ﬂquﬂiﬂ SKCIMEPHUMECHTAIBHBIX JAHHBIX

[_Xi"yi]

HE PacCIIoIararoTca BOMM3u NpaMOH, TO BEIOMPAIOT HOBEIE IEPEMEHHEIE
X=¢(x,y),Y=y(x,y) (9]

TaK, 4TOOBI TPEOOPA30BAHHEIC JKCIEPUMEHTAIBHBIC TAHHBIE Xi=9(x;, y")’ Vi=ylx, _V;) B

-

y X, Y
HOBOHM CHCTEME KOOpPAHHAT (X: Y.] maBaJii Obl TOUKH ( 1 i-) MCHECC YKIOHAIOIIHECA OT
opsAMOH. {18 annmpoKCUMHUPYIOMIEN TPAMOM Y=kX +B KOS3((PUIIMEHTE MOKHO ONPEACIUTE

. X, . X
W3 YPaBHEHHUH (8), TIE BMECTO | U i HOACTABIISIOT COOTBETCTBYIOMINE 3HAUECHUS |
Y. "
. Haxoxknenne 3aBucumocred (9) HA3BIBAIOT, BEIPABHUBAEM SKCHEPUMEHTAIBHBIX JAHHBIX.
OyuakinonansHas 3aBUCUMOCTD y=f ( X) ompeneneHa HEABHO ypaBHEHUEM

wlx; y)=ko(x; y)+b Pa3pEeIMEIM OTHOCHUTEIBLHO J B YACTHBIX CIydasX.
[Mpumep 1. VYcranosurs Bux OSMOupuuecko Qopmynsr Y =f(x) , HCIOJB3YS

ATIMIPOKCUMHUPYIONIAE 3aBUCHAMOCTH C JOBYMA IapaMerpamMu & ¢ p , U ONpeIenuTh
HAWTYYIINE 3HAYEHUS ITAPAMETPOB, €CIIN ONBITHBIE NAHHEIE MPEICTABIEHEI TAOIHUIIEH:

x.|1 2 3 4 5

[

y.| 7,11 27,8 1 62,1 | 110 | 161

Pemenue.

v )
Jlerko 3aMeTuTh, UTO SKCHEPUMEHTAIBHBIE TOUKH X Y ‘-| nexar npuOIM3UTENRHO HA OOHOMN

npsimoit. [Tomoxum X=Inx;Y=Iny 4 cocrasum TaOnMuIy O SKCIEPUMEHTANBHBIX JAHHBIX
B HOBBIX IEPEMEHHEIX:

0,000 | 0,693 | 1,099 | 1,386 | 1,609
Y. [ 1,960 | 3,325 | 4,129 | 4,700 | 5,081

X. Y. " " .
Toukn ( 1 i) nexar NpUOJM3UTENBHO HA ONHOM MPAMOH, B 4€M JErko yOemuThCd,

MOCTPOUB UX B CUCTEME KOOPIUHAT X, Y) Hawnyumme 3HaueHus mapameTrpoB L

HAXOIATCS U3 CUCTEMEI YPABHEHUH (8):
(

OOKYMEHT
SJNEKTPQHH
Ceptudukats 'n{,'*lﬁll S8B95 F05ETEA
Bnageney, lleGayxoea TaTeAHa A DEKClH/
=1
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PemuB 51y cucremy, momy4um: b=1,97; k=1,95  Hespnoe ypaBHEHUE, BEIPAKAIOIIEE CBA3D

vexay mepememmeivr X u Y mveer sy NY=1,5Ix+1,97  Oreioma nerko momyuurs
MPAMYIO 3aBHCHMOCTE MEKTY TIEPEMEHHBIMH B BUJIE CTEEHHON (PyHKIIMM:

1,97 1,9
y=e ' X

Jlns cpaBHEHMA MOXKHO OPUBECTH TAOMMIY SKCIEPUMEHTATBHBIX TAHHBIX, M JAHHEIX,
MOJIYUEHHBIX ¢ MOMOIIBIO HAUAEHHOH (POPMYIIHL:

X, | 2 3 4 5

Y, 7.1 | 27,8 62,1 110 161

y= 91,9? xl’% 7.16 | 27.703 | 61,08 | 107,04 | 165,39
1

Gopmyna, MOJydeHHAs B PE3YJIBTATE PEMICHWUS NPUBEIEHHOTO NPUMEPA, ABIAETCA YACTHBIM
CIy4d€M amnmpOKCHMHUPYIONIEM 3aBUCHUMOCTH € IBYMs IAapaMeTpaMHd, HWMENIEH BHJ

(X » B): X" ITapameTpsl 5TOif 3aBUCHMOCTH MOMKHO OBUTO OBl HAHTH M3 CHCTEMEI
HEJIMHEMHBIX YPaBHEHWH (/) HEMOCPEACTBEHHO, OJHAKO MPUMEHEHUE CIIOCO0A BBHIPABHUBAHUA

CYILIECTBEHHO YIPOMIAET BEIYMCIEHHUE MapaMeTpoB. B nannom ciryuae a=e , B_k
PexoMeHmanum mo mepeBENEHUIO0 SKCIEPUMEHTANBHBIX JAHHBIX B AMIPOKCUMHUPYIOIIHUE
3aBMCUMOCTH C IBYMs IIEPEMEHHBIMU IPHUBEACHEI B CIEAYOIIEH TaOIHLIE.

Ne | BeipaBHMBaHME TAHHEBIX oMnupuueckas (popmyna
(mpeoOpazoBanue
MEPEMEHHBIX )
L AT TRy }’=t:rx+ﬁ,t:r:k,ﬁ:b
a
2
X=x; Y=t y=—— a=k, B=b
y ax+f’
3 X X
X=x;Y=— a=k, p=b
y V=B’ b=
Y| X=xV=lny y=af', a=e’, f=e'
5 | X=Inx; Y=y y:tzrlnxﬂ? t:r—k B=b
6 | X=Inx;Y=Iny y=ax’, a=e’, B=k

OngHy W3 1IECTH NPEANIOKEHHEIX (popmyn npenﬁpamﬂam{,ﬂ CIEIyeT BBIOUPATH
OMHOBPEMEHHO C IMMPOBEPKOU JIMHEMHOM 3aBUCUMOCTH K MCXOOHBIM JAHHEIM. Y CIIOBUEM BBIOOpA
HAWIYYNIEH SMIMPUYECKON (POPMYyJNIBI ABIIETCA HAMMEHBIIEE YKIOHEHHE MCXOAHBIX WU
OpeoOpa3OBAHHBIX ASKCIIEPUMEHTANBHBIX MOAHHBIX OT OpAMOU. Ero MOXHO OOpenemurs II0
dopmye:

" |
2 (Y—kX;=b)’
q=|i=1

1
2

m

2.Y;

\ i=1

Jlna Hanmydmen SMOupudecKor (POPMyIIEl 3HAYEHUE d OyIeT HAMMEHBILIN M.

3amapue, ACKYMEHT MOAMUCAH

EKTPOHHOW NOAMMUCLIO o
CeprubnRlCTICPIIMEHTATIBEbICE AAHHBIQoOZEPKATCa B Tabmumax. Jng kammol M3 HMX BBIIOJIHUTH

Branenquie /RS TRE Birepdripiit:arosta

POA
,D,ELT'IETEHTE!I'IE!H.I]E 1E.M?El.y@!ﬁggﬁenmEHTaﬂbHHE TOHKHK - g

ETRIRTE
Ha KOOPAMHATHYIO CETKY X))
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2. BbibpaTh OAHY W3 LLECTU NPenNoXKEeHHbIX GopMYyn NpeobpasoBaHWs K HOBbIM NEpPEMEHHbIM
XY

YKNOHAIUCL OT NPAMOMN.

TaK, 4Tobbl NpeobpazoBaHHbIE 3KCNePUMEHTa bHble JaHHbIe |._ 2 "-| HanMeHee

3. MeToaoM HanMeHbLL WX KBaJpaToB HalTU HauaydLL e 3HaYeHUa NapaMeTpoB k

n Do ypABHEHMM TIPAMOiT ¥ — kX +b

1 Hairu sBHBIM BUA, aMnMpuyeckoin hopMy bl }’:Q(X: a, B) 1 NMOCTPOUTL rpaduK
IMNMPUYECKO M GYHKL,UN.

x.| 1 2 3 4 5
Y, 0.4105510,13]0.,09 | 0,07

Bornpocs! 111 00CYKIeHHA:

['padmaeckumit meron pemenus. MeTonq HaMUMEHBIINX KBAAPATOB ONMpeAeneHus Kod(ppuiineHron
YPAaBHEHUA.

Pabdora c iMTepaTypoii:

Pexomenayembie HCTOUHUKN HH(POpPMAITAH
(Ne mcrounuka)

OcHoOBHAaA JlonmomHuTepHAS Mertonnueckas HMurepuer-
pecypceel
1-2 1-3 1-2 1-3

OueHouyHble cpecTBA: OTUET K 1aboparopHO padore.

5. KPUTEPUU ONEHNBAHUS KOMIETEHIIUM

OneHka «OTIMYHO» BBICTABIIAETCA CTYACHTY, €CIM OH IPOAEMOHCTPHUPOBAN IIyOOKHE,
MCUEPILIBAIOMIME 3HAHUA W TBOPYECKHE CHOCOOHOCTM B TOHUMAHWHW, W3I0KEHUH U
UCMOJB30BAHUM  YUEOHO-IPOTPAMMHOTO  MATE€pUana;  JOTHMYECKH  MHOCIEOOBATENBHEIE,
COIEPKATENBHEIE, MMOJHBIE, TPABUIIBLHBIE N KOHKPETHBIE OTBETHI HA BCE MOCTABIEHHBIE BOIIPOCHI
U JONOJHWUTEIBHBIE BONPOCHEI TpenojaBarensd; CBOOOJHOE BIAIEHWE OCHOBHOM U
OOTIOTHUTEIEHON IMTEPATY PO, PEKOMEHTIOBAHHON YUEOHOM MPOTPAMMOM.

OneHka «XOpOMIO» BBICTABIAECTCS CTYAEHTY, €CIIM OH MPOAEMOHCTPUPOBAT TBEPIABIE U
OOCTATOYHO HOJHBEIE 3HAHUA BCETO IMPOTPAMMHOTO MATEpUanad, HPABWIBHOE MNOHUMAHHE

[IOKYMEHT NOANUCAH o
C}mHDCEﬂEmPDHHﬂHN%HBWW pPacCMATPUBAEMBIX MPOLECCOB W SABIECHUN; ITOCIEI0BATENBHEIE,
Cepvdipya BIEABHEIE) ROTIRPEFALIC OPPREPHIE HA TOCTABIEHHEBIE BOIIPOCHI IIPU CBOOOZHOM YCTPAHEHUU
Bnaneneu: llebayxqea TaTbAHa ANnekcaHapoBHa s w
3AMETAHMI MO OTAEIBHBIM BOMIPOCAM; JOCTATOYHOE BIAJEHUE JTUTEPATYPOii, PEKOMEHIOBAHH O

yueOHOM MMPOTPaAMMOM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



29

OneHka «yI0BIETBOPUTENBHO» BBEICTABIIAETCA CTYJEHTY, €CIIM OH IPOJEMOHCTPHUPOBAI
TBEPABIE 3HAHUA ¥ MOHNMAHHUE 0CHOBHOTO MPOTPAMMHOTO MATE€pHana; MPaBUIbHEIE, 0€3 TPyORIX
OHIMOOK OTBETH HA MOCTABIEHHBIE BOMMPOCH! NPH YCTPAHEHUH HETOYHOCTEH WM HECYIMIECTBEHHBIX
OmMOOK B OCBENIEHMM OTAENABHBIX MHOJOKEHWM IPH HABOIANINX BOMPOCAX IPEMONABATEINS;
HEIOCTATOYHOE BIAACHUE JINTEPATYPOH, PEKOMEHIOBAHHON y4€OHOM NPOrpaMMOH.

OU,ETHI{H «HCYTOBJICTBOPHUTCIIEHO» BEICTABJIACTCA CTYACHTY, CCJIH OH
PO IEMOHCTPHUPOBAT HENPABWILHEIE OTBETHI HA OCHOBHBIE BOTIPOCHL, JOTYIIEHEI TpyOBIe
OHIMOKHN B OTBETAX, HENOHUMAHUE CYITHOCTH M3JIAra€MBIX BOIIPOCOB; HEYBEPEHHEBIE U HETOUHBIE
OTBETHI HA TOTOJIHUTEIBHBIE BOTPOCHL.

6. METOAUYECKHUE MATEPHAJIbI, ONPEJAEJSIOIIUE INPOUE/IYPbI
ONEHUBAHUSI 3HAHUHW, YMEHWN, HABBIKOB M MJI) OIIBITA
NESATEJIBHOCTH, XAPAKTEPU3YIOUIUX OSTANBI ®OPMUPOBAHUSI
KOMIIETEHIIUHN

Texymas arrecranmsa  CTyOEHTOB  HPOBOAUTCA  NPENONABATENAMH,  BEIYIIUMH
7a00OpaTOpHBEIE 3aHATUA MO AUCIHUIUIMHE, B CHEAYIOMMX (POpmax: OTUYET NHUCBMEHHBIH I10
3aIaHNIO MTPENoaaBarens, codeceqoBaHme.

Jlomyck k maboparopHelM padoTamM MPOUCXOIUT MPH HATWMYHN Y CTYAEHTOB MEYATHOTO
BApPMAHTA OTUETA. 3anMTa OTYETA MPOXOAWT B (popMe mOKIAama CTYOEHTA MO BBIMTOJHEHHOU
paboTe u OTBETOB HA BOIPOCEI IIPENONABATEIL.

MakcumaneHOE€ KOJIMYECTBO Oa/UIOB CTYAEHT MNONy4aeT, €cimu O(OpMIEHHUE OTUeTa
COOTBETCBYET YCTAHOBJIECHHBIM TPEOOBAHMAM, 4 OTUET IMOJHOCTBIO PACKPEIBAET CYTh pPAOOTHI.
OcHOBaHMEM 111 CHUKEHUEM OLIEHKH ABJIAIOTCA:

- YACTUYHO HE COOBECTBYET YCTAHOBJIEHHBIM TPEOOBAHUAM;

- B OTYETE HEMOJIBLHOCTBIO PACKPBIBAET CYTh PaOOTEL.

OtueTr MOkeT OBITH OTHPABIEH HA JOPAOOTKY B CIEAYIONIMX CIYJaAX:

- MOJIBHOCTBIO HE COOBECTBYET YCTAHOBJIEHHBIM TPEOOBAHUAM;

- HE PACKPHITA CYyTh Pa0OTHL

Kpurepun oOueHMBaHMA OTYETOB IO JIA0OPATOPHBIM M HOPAKTUUCEKHM padoTam,
cobecenoBaHUsA  MPUBEAECHEI B DoHme OUEHOYHBIX CPEACTB IO  OUCIUILUIMHE
«MuacTpymMenTansHeie cpencTtBa MHPOPMAIMOHHBIX cucTemM» Ha kadenpe «HMuadopmarmmonnoi
0e30MmacHOCTH, CUCTEM U TEXHOJIOTHH ».

7. VAEBHO-METOJIMMECKOE U WH®OPMAINIMOHHOE OBECIEYEHUE
TUCIATLTAHBI

7.1. PekoMmenyemas JHTepaTypa

7.1.1. OcHoBHAas JHTEpPaTypAa:

1. BepoxOunkuii B.M. UuclieHable MeTO/IBL. JInHeliHag anreOpa U HelIMHeiHbIe ypaBHeHHs. — M.: Jloroc,
2012.

2. BonkoB E.A. Uncliennsle MeToael. — M.: Jlans, 201 2.

7.1.2. lonoJHHTeIbHAA JIUTeparypa:
1. JTarmauk ML.II., Parynuna M.W., Xeranep E.K. Uncnennsle Meto/isl. — M.: Academia, 2005.
2. TeipreimHU kOB E.E. Metosl unclieHHOTO aHaim3a. — M.: Academia, 2007,
3. PeikukoB HO.W. BeruncnurenesHele MeToI6l. — M.: BHV, 2007.

7.1.3. MeToauyecKkasi JMTEepaTYypAa:

T1oAarnuv — -
1. METﬂgﬁwﬂgﬁ%ﬁﬁﬁhﬂﬂﬂ BEITIOJTHEHHKD JIA0OPATOPHEIX Ppaoor IO JUCHHIIITHHC «HYHcIeHHEIE
Ceptudukar MQT OB B HPAVEHIBIX0 Pl A0TAKBI0004 3E

Snagened; MEFONtite Chate? PEKOMBIEIAIMM 119 CTYJIEHTOB [0 OpraHH3alliH CaMOCTOSTENBLHOH padoTH IO
JTUCIHILTHHE «HHCIIeHHBIe METO/IBI B HAYVUHEIX pacueTaxy.
Neicreurenex: 7.b.4k bHTE pHe Pspecypcebl:
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1. http://www .intuit.ru — caidT JUCTAHIUOHHOTO oOpa3zoBaHus B o0macTH WH(QOPMAaHOHHBIX
TEXHOJIOTHH

2. http://window .edu.ru — oGpa3zoBaTelibHBEIe pecypCHl BEIYVIIHX BY30B

3. http://nctu.ru — caiitr CKOY

7.1.5. IlporpaMmHoe olDecrieyeHHe

1. Microsoft Office — Word, Excel.
2. [TakeTr apTOMAarH3aii MareMariueckuX BerunclieHuid — MathCAD.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Heicteutened: ¢ 19.08.2022 no 19.08.2023
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MUHVCTEPCTBO HAVKHU U BBICIIIETO OBPA30BAHNST POCCUMCKOTA
®EJIEPALINU

denepansHOE TOCYJAPCTBEHHOE ABTOHOMHOE 00pa30BATENIRHOE YIPEIKICHIE

BEICHIETO 00pa30BaAHUA

«CEBEPO-KABKA3CKHWI ®EJIEPAJIbHBI YHUBEPCUTET»

aruropexkuii uHCTHTYT (puinan) CKOY

METOJNUYECKHE PEKOMEH/JAIIUHU
HJA CTYJAEHTOB ITO OPTAHU3SAIIUU CAMOCTOSATEJIBHOHN PABOTbDI

O JUCHUIIVIMHE
MHOOPMAIIMOHHBIE CUCTEMbBI U TEXHOJIOI'MH B HAYYHBIX
HNCCIIEJOBAHUSX
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1. Henn u 3a7a4M OCBOCHHA JUCIHILIHHBI
[lenpro AUCIUTUTMHEL ABISAETCSA M3YUEHUE OCHOB AIMTapaTa BEIYUCIATETEHOM MAaTeMaTHKH

H anGGpErTem{e HABBIKOB €r0 HMCIOJB30BAHHA B MMPHJIOKCHHUAX. PasBurne mormueckoro

MBINUICHHSI W MATEeMATHYECKOH HHTYHIIHH. Ymenue [MPHMCHATE YHCJIICHHBIC MCTOILBI IIPH

PELLEHNN TIPUKIAIHBIX 3a0a49 U U3YYECHUU IPYTUX JUCLHHILINH.

2. MecTo THCHHILTHHBLI B CTPYKTYpe OCHOBHOH 00pa30oBaTe/ibHOH NIPOIpAMMBI
,I[HCT_[HHIH«{HH {{HHq')GpB-{HHHGI-H-]LIE CHCTCMBI 1 TCXHOJIOTHH B HAYVYHBIX HCCICIOBAHUAX»

OTHOCHTCA K aucuuruinHam 0aszosou uactu 01oka bl. Ee ocBoenune mpoucxonur B 1 cemectpe.

3. TEXHOJIOTUUYECKAS
CTYIIEHTA

KAPTA

CAMOCTOSTEJIBHON PABOTDI

Koabl
peanusyemsl
X
KOMMeTeHu 1
",
MHAMKaTOpa

(oB)

Bua pesarenbHoCTr
CTYA,EHTOB

CpeactBa M Ob6bem YyacoB, B TOM YUCne

TEXHONOIMHK

CPC KoHTaKTHan Bcero

OLLEHKMW
pabota c
npenoaaBa

TEeNnEM

1 cemecTtp

ONMK-2 (17 -
1, N1-2),
ONMK-3 (11 -
1, N1-2),
ONMK-4 (11 -
1, Na-2)

[MoaroToBKa K

NEeKUHNAM

KonnokBuym 0,27 0,03 0,3

OnMK-2 (11 -
1, N1-2),
OnMK-3 (11 -
1, N0-2),
OnMK-4 (17 -
1, Na-2)

CaMocTosTeIbHOE
U3y4yeHue nuTeparypbl

KonnokeBuym 105,435 11,715 117,15

ONK-2 (N[ -
1, Ua-2),
ONK-3 (N[ -
1, Ua-2),
ONK-4 (U1 -
1, U1-2)

[MoaroToBKa
Bbl MOJIHEHWE
nabopatopHbiX pabor

Otyer 1,62 0,18 1.8

MUCbMeHHbI A

CepTudukarT

Bnapenel

NToro 3a 1 cemecTtp
AIOKYMEHT MOAMMCAH

107,325 11,925 119,25

—  JiERT PORHROMIOGRHCHEIO
2C0000043E9ABEB952205E7BAS00060000043E

|llefayxora TaTkada AnekcaHapoRHa

liToro | 107,325 11,925 119,25

Ne

PexoMeH/TyeMble HCTOYHHKH HH(DOPM allHH
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/n | TeMBl J9 caMOCTOSTEIEHOTO U3y UeHHUS (Ne MICTOUHHKA)

OcHoBHag | Homoman | Meronuuec | MHTEpHET-
TelbHAs Kasl PECYPCHI

Tema 2. AOcomoTHAs B OTHOCHUTEILHAS 1-3 1-3 1-3 1-3
OOTPEMIHOCTU. YHNCI0 BEPHEBIX 3HAKOB.
[IpaBua0 OKpyTICHMA.

Tema 7. OOmias xapakTepucTHKa METOTOB 1-3 1-3 1-3 1-3
PELIEHUS CUCTEM JIMHEUHBIX YPABHEHUM.
Meroa ureparum.

Tema 11. @opmyns! mpUOTHKEHHOTO 1-3 1-3 1-3 1-3
mi(pepenmpoBanna, OCHOBAHHBIE HA
OEPBOM MHTEPHOJIAIIUMOHHOU (popmyie
HrroToHa.

Tema 14. Meron Pynre-Kyrra.

Tema 16. IlpuOmnxenus QpyHKkmM 1-3 1-3 1-3 1-3
crutariHamu. [IpeoOpazosanue Oypoe.

4. COJIEP)KAHUE CAMOCTOSITEJIBHOU PABOTBI

Tema camocTosiTe/ibHOr0 H3yueHHsI Ne 1. ADCOJIIOTHAA W OTHOCHTEIbHAS] MOTPEHIHOCTH.
Yucio BepHbIX 3HAKOB. IlpaBH/10 OxpyIiieHu .

Bua 1eiTeIbHOCTH CTYJAEHTOB: CAMOCTOATENRHOE M3YYEHUE  yueOHO-METOOUUECKOU
IUTEPATYPEI

HUToroBbii NpoIyKT cCAMOCTOATE/ILHOH padOThI: KOHCIIEKT

CpeacTBa U TeXHOJIOTHH OL[EeHKH: coOeceqoBaHNE

Ilnan koHcnekTa:

Hp HOJTMKEHHOE SHAUYCHHC BCJIMYKWHBEI. AOconroTHad INOTPCHIHOCTD,
OTHOCHTCIIbHAA ITOI'PCIIHOCTD. BEpHLIE:, COMHHUTCIIBHBIC, 3HAYAIITHC III/I(prI. CrrocoOn!

xpaHeHus 1udp B mamstu DBM. Iorpemrnoctu apudMeTHIECKUX JICHCTBUIA.
Pabota c inTepaTypoii:

Pexomennyemere nCTOUHUKY HH(POpMALAN
(Ne ucrounmka)

OcHoBHAaA JlonmomHuTenpHAS MeTtonnueckas Hrreprer-
pecypcehl
1-2 1-3 1-3 1-2

Ceptud

Tema camocrosTeibHOr0 H3ydeHHs Ne 2. O0miasi XapakTepHCTHKA MeTOJ0B pelleHHs
CHCTeM JIHHeHHBLIX YpaBHeHHUIl. MeTo HTEepalHu.

Bua 1eiTeILHOCTH CTYAEHTOB: CaMOCTOATENBHOE M3Y4YEHME  yUEOHO-METOOUUECKOM
JUTEPATYPHI
HUTOoroBnii NpoJIyKT cCaMOCTOATE/ILHOH padOThI: KOHCITEKT

Cpenmnaﬁ%ﬁ%ﬁ%&genxn: cobecenoBaHue

JEA A KOBCOHRKEAL 22055 7BA500060000043E

napened: LW ETFONUMBOCTE Y KOPPEKTHOCTS, CXOAUMOCTE. UTO 3HAUUT PEUIUTH CHUCTEMY

ypﬂBHﬂHHﬁ. Kakue BBl 3Haere I'pyliibl MCTOA0B PCHICHHA CHCTCM JIMHEHHBIX
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ypaBHEHUNU. Kakue METOJbl OTHOCATCA K MPSMBIM METOJIaM PEIICHUS CUCTEM
JIMHECHHBIX ypaBHEHUM. Kakhe METOJBl OTHOCSTCS K HPHOJKEHHBIM METOJaM
PEIICHUSI CUCTEM JIMHEHMHBIX YpaBHCHHH. B 4YeM OCHOBHOE OTJIMYHWE TOYHBIX U
NPpUOJIMGKEHHBIX METOJOB PEMICHHUS CHCTEM JIMHCHHBIX ypaBHEeHHM. B dem
3aKJIFOYACTCA CYTh METoZa ['aycca Uis pelIeHUs CUCTEM JIMHECHHBIX yYpaBHCHUU. B
YeM 3aKJIFOUAETCS CYTh METO/1a MPOCTON UTEPAIIHHU ISl PEUICHUS] CUCTEM YPaBHEHUM.
Kak mnpuBecTH cHCTeMy K BHAYy C MpeoOJaJarOlUMH JHATOHAJIBHBIMH
kod(pdurmeHTamMmu. B ueM 3akirodaeTcs CyTh METoAa 3CHACHS JJISl PEIICHHS CUCTEM
ypaBHEHUN. KakuM METOJIOM JIy4lll€ BCErO peuiarb CUCTEMY YPaBHEHUN HEBBICOKOTO
opsifiKa, HaIlpUMEpP TPEThero. B KakuxX ciydasX OPEOIIOYTUTEIIbHBI UTEPAIlHOHHBIC
METOJIbl  PEIICHUsT CHUCTEM JIMHEHWHBIX  YpPaBHEHUH. Y CJIOBHUS  CXOJHUMOCTHU
UTEPAIIMOHHOTO TIporiecca. OT YEro 3aBUCUT CKOPOCTh CXOJHUMOCTH METOMA
UTEpalTHi.
Pabora ¢ imTeparypou:

Pexomennyemere nCTOUHUKY HH(POpMALAN
(Ne ucrounmka)

OcHoBHAaA JlonmomHuTenpHAS MeTtonnueckas Hurepuer-
PECYPCHI
1-2 1-3 1-3 1-2
Tema CAMOCTOATE/ILHOIO H3V4eHHS No 3. D opMy.JIbl NpHOTHKEHHOTO

nu¢depeHIHpOBAHNS, 0CHOBAHHBbIC HA MEPBOH HHTEePHOIAIIHOHHOI (popmyie HuloTOHA.

Bua JgesiTeIbHOCTH CTYACHTOB: CAMOCTOATENHHOE M3YUECHHE  YUYEOHO-METOIMUECKOU
JUTEPATYPEL

HUToroBbii NpoIyKT cCAMOCTOATE/ILHOH padOThI: KOHCIIEKT

CpecTBa U TeXHOJIOIHH OLIEHKH: coOeceqoBaHNE

Ilnan koHcNeKTA:

YTo Tako€ MHTEPITOIATINSA?

UTo Takoe y3Jibl UHTEPIONAIMM. B uYem 3akirodaeTcss 3afaya OThICKAHMS
UHTEPIIOJIUPYIOIETO MHOrowieHa. Kak MOCTpOUTh UHTEPHOJIAITMOHHBIA MHOTOWICH
Jlarpanka. Kak oOIpenenuTs MOTrPEHIHOCTh METOJa HUHTEPIIONAIMU C ITOMOIIBIO
¢opmynel Jlarpamka. IlonmuHOMOM KakOM CTEINEHU, SBJISETCS HHTEPIOISITHOHHBIM
noJinHoM Jlarpamxka npu n+1 y3nax. Moxer nu meto Jlarpanka NpUMEHATHCS IS
AKCTPAIoOJAIMUA. YUTO BIMIECT HAa TOYHOCTh HWHTEPIOJAIMM B MeTojie JlarpaHxka.
MoxHO 1M J00aBIATH HOBEIC Y3JIBl HHTCPIOJISIIUU IIPH HCIOJB30BaHHM METOJ1a
Jlarpamxa. K kakomy kinaccy QYHKIIMA OTHOCHTCS (DYHKIIMS, 3ajJlaBacMast
UHTEepHoaAITMOHHON (hopmyson Jlarpamka. Kak o0pa3yrorcs pa3aeineHHbIe pa3HOCTH.

Kak cBsi3aHbl pa3/JClICHHBIE Pa3sHOCTH W NOpou3BoAHas. Kak MpOUCXOoauT
NPOIECC MHTEPIOJUPOBAHMUA CIUlaHaMHU. UTO Takoe KOHEUHasi pa3HOCTh IIEPBOTO
nopsiaka. YTo Takoe KOHEUHas pa3HOCTh BTOpOro mopsaka. Kak oHa Haxoaurca? UTo
TaKOE€ KOHEUHasl pa3HOCTh N-T0 nopsiyika. Kak oHa Haxoaurtcs?

[leppas uaTepnonsionHas Gopmyiia HeroToOHa SIS paBHOOTCTOSIIUX Y3JI0B.

Pexomenayemeie HCTOUHUKN HH(POpPMALTAH
(Ne ucrounmka)
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OcHoBHAaA JlonmomHuTeapHAS Meroanueckas Wurepuer-
peCYpPCEL
1-2 1-3 1-3 1-2

Tema camocTosiTe/ibHOTO H3yueHHd Ne 4. MeToa Pynre-Kyrra.

Bua  aediTeIbHOCTH  CTYACHTOB: CaMOCTOATEIFHOE M3YYEHHE  YYEOHO-METOOUUECKOU
JUTEPATYPEHL

HUToroBbiii NpoayKT CAMOCTOATE/ILHOM padOThI: KOHCIIEKT

CpeacrBa ¥ TeXHOJIOTHH OLIEHKH: coOeceqoBaHuE

Ilnan koHcnekTa:

Yto 3HauuT — pemuTh 3amady Komwu s auddepeHIuanbHeIX YpaBHEHHUH
MepBOro mopsiika. YTo sABIAETCS pericHueM AudQepeHIMAILHOTO ypaBHCHMUSL.
['paduueckass  WHTEpIpETAIlUS  YHCICHHOTO  pEmIeHHs  JU((EpeHITHaTIBHOTO
ypaBHeHUs. Kakue cyIecTBYrOT METObl pelcHus JU(GEpEHITHAIBHOTO YPaBHCHHUS
B 3aBHCHUMOCTH OT (POpMBI IPEACTABICHUS PEIICHHS. B ueM 3akiIrodaeTcs CYThb
METOJa JIOMaHHBIX Diepa. ['paduueckas wuHTepnperalus MeToda OJiepa U
YCOBEPIICHCTBOBAHHOTO MeToma OJiuiecpa. B uem otnmume. HeoOxoamm 1 MoHCK
HayaJIbHBIX  YCIIOBUHM B MeToJe Owiepa. K KakoW Tpylme OTHOCHTCS
MOJIH( UITUPOBAHHBIM METOJI DHIIepa.

Meton Pyure — Kytra. Kak onpeaennurs KOJIW4eCTBO BEPHBIX ITU(P B UuCie,
SBIISIOIIIEMCST  pemieHreM U @epeHITUalIbHOrO ypaBHEHHUST MeEToJaMm  Dijepa,
YCOBEPIICHCTBOBAHHOIO MeTona OJuiepa, PyHre-Kyrrel. Kak MOXKHO OIICHHUTH
MOTPEIIHOCTE PEMICHHS AUP(EPEHITHAIEHOTO YpPaBHEHUS IIPU  HCIOJIb30BaHUH

meToaa Pynre — Kyrra.
Pabota ¢ IHTepaTypoii:

Pexomenayemeie HCTOUHUKN UH(POpPMAITAN
(Ne ucrounmka)

OcHoBHAaA JlomomHUTE b HAS Meroauueckas Hwreprer-
pPECYPCHI
1-2 1-3 1-3 1-2

Tema camocrosiTesibHOr0o wH3ydyenuss Ne 5. Ilpudamxennss QyHKOHHA CIUIaHAMM.

IIpeodopasoBanune ®ypoe.
Bua aesiTeIbHOCTH CTYACHTOB: CaMOCTOATEILHOE M3YYCHHE Y4COHO-METOOUUECKOU
JINTEPATYPHI

HUToroBbiii NpoayKT CAMOCTOATE/ILHOM padOThI: KOHCIIEKT
CpencrBa ¥ TeXHOJIOTHH OL[EHKH: coOeceqoBaHue
Ilnan koHCcHeKTAa:

Uro Takoe cmmanH. Kak mpoucxoguT Oponecc MHTEPHOIMPOBAHMA CIDIaMHAMU. YTO
TAKOE KOHEYHAsA Pa3HOCTh mepBoro nopaaka. Kak ona naxogurcs. YTo Takoe KkOHEUHAS PA3HOCTH
Broporo mnopsaka. Kak owma nHaxomurca. Yro Takoe KOHEYHAs PA3HOCTR N-TO MOPAIKA.
[IpeobpazoBanusa Oypee.
Pabdora c iMTepaTypoii:

NOKYMEHT NOANNCAH Pexomenayembie HCTOUHUKN HH(OpPMAITAH

ANEKTPOHHOW NOAMUCHIO (N@ HCTD‘IH’HI{H)
Ceptud - 4 - HHTEpHE.'T
eneEl OFCH OB IAR ™ VT PP oo mHuTe TR HAS Meroanueckas
pEC}’pCLI
OeicTe m&uﬂi&ﬁZ&ﬂiﬂﬁlDﬁ [-3 -3 12
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5. KPUTEPUU OIEHUBAHUS KOMIIETEHIINN

OneHka «OTJIMYHO» BBICTABIAECTCA CTYIEHTY, €CIM OH IPOJEMOHCTPHUPOBAN Iy OOKHE,
WUCUEPNBIBAIONINE 3HAHUA MW TBOPYECKHE CIOCOOHOCTH B IIOHMMAHWH, W3JI0OKEHUH U
MCIIOJIB30BAHUM  YUYEOHO-NIPOTPAMMHOTO  MATEPHAIA;  JOTHYECKH  ITOCIENOBATEILHBIE,
COJIEP/KATENBHBIE, TOJHBIE, TPABHIILHBIE U KOHKPETHBIE OTBETHI HA BCE IMOCTABJIEHHEIE BOIIPOCHI
M JIONMOJIHUTEIBHEIE BOMNPOCH INPENOJaBarens; CBOOOJHOE BIaAEHWE OCHOBHOH W
OOTIOJIHUTETBFHON TUTEPATYPOU, PEKOMEHIOBAHHON YIEOHON MPOTPAMMOM.

OneHka «XOpOom10» BEICTABIACTCA CTYAEHTY, €CIA OH HNPOAEMOHCTPUPOBAT TBEPIBIE U
OOCTATOYHO TIOJHBIE 3HAHWA BCEr0 MPOTPAMMHOIO MAaTe€puana, HPABUIBHOE MNOHUMAHHE
CYILHOCTH M B3aMMOCBA3M PACCMATPUBAEMBIX IMPOLECCOB W ABIECHUN; MNOCIENOBATENLHBIE,
MPABUJIBHBIE, KOHKPETHBIE OTBETHI HA IMOCTABJIIEHHBIE BONPOCHI IIPU CBOOOIHOM YCTpaHEHUH
3aMEUaHNM 10 OTAEIBLHBIM BOIIPOCAM; JOCTATOYHOE BIAJACHUE JIUTEPATYPOH, PEKOMEHIOBAHHON
yueOHOM mTPOrpaMmMOH.

OneHka «yOOBIETBOPUTEILHO» BEICTABIAETCA CTYAEHTY, €CIM OH HPOJAEMOHCTPHPOBAT
TBEPABIE 3HAHUA M IOHUMAHHUE OCHOBHOTO IMPOTPAMMHOTO MATE€pHaia; MPaBUIbHEIE, 0€3 rpyORIX
OIIMOOK OTBETHI HA MOCTABJIEHHEIE BOMIPOCKHI MPU YCTPAHEHUH HETOYHOCTEH M HECYIIECTBEHHBIX
OIMOOK B OCBEIICHHHM OTHEILHBEIX ITOJIOKEHHM IPH HABOIANIAX BONPOCAX HPENONABATEI;
HEZOCTATOYHOE BAAACHHUE JIUTEPATYPOU, PEKOMEHIOBAHHOU y4€OHON TTPOr PAMMOH.

OrneHKa «HEYTOBIETBOPUTENLHOY BEICTABIAETCS CTYAEHTY, €CIN OH
PO AEMOHCTPHUPOBAJ HENPABUIBHEIE OTBETHI HA OCHOBHBIE BOMPOCHL, JOITYIIEHEI TPy ObIe
OIIMOKH B OTBETAX, HEMOHUMAHHUE CYIIHOCTH MU3/Iara€MbIX BOIIPOCOB; HEYBEPEHHBIE U HETOUHBIE
OTBETEI HA JOITOJIHUTEIBHEIE BOITPOCHL.

9. METOIMUECKUE MATEPHUAJIbI, ONPEJAEJISIIOINUE IPOLEJIYPbI
ONEHUBAHUSI 3HAHUWHW, YMEHWIH, HABBIKOB M MJIA) OIIBITA
JNEATEJBHOCTH, XAPAKTEPU3YIOIIUX DJSTANBI ®OPMHUPOBAHUSI
KOMIIETEHIIUN

KYIL TTECTAI[S TYJEHTOB  NPOBOAWUTCA  IPENOJaBATENAMH, BEIYILIUMH
Te ag  arrecra CTVIIEHTO OBOIHUTC erro 1aBare e

1adoparopHeI€ 3aHATHSA 10 OUCHUIUIMHE, B CIeqyronmx (opmax: OTYET HUCHEMEHHBIM IO
3aIaHNIO TTpenoaaBarens, cobecenoBaHue.

MakcnManpHOE€ KOIMMYECTBO OAJUIOB CTYAEHT MOJIYYAET, €Cau O0(OPMIEHUE KOHCIIEKTA
COOTBETCBYET VYCTAHOBICHHBIM TpPEOOBAHMAM U IIOTHOCTBIO PACKPBIBAET CYTh pPaOOTEHL.
OcHOBaHUEM I CHUKEHHUEM OIIEHKU SBJIAOTCA:

- YACTUYHO HE COOBECTBYET YCTAHOBIEHHBIM TPEOOBAHUAM;

- B OTUETE HEMOALHOCTRIO PACKPBIBAET CYTh PaOOTHI.

OTueTr MOKET OBITH OTHPABIIEH HA JOPAOOTKY B CIEAYIONINX CITyJaAX:

- HOJIBHOCTBIO HE COOBECTBYET YCTAHOBIECHHBIM TPEOOBAHMAM;
- HE PACKPHITA CYyTh PA0OTHL

Kpurepun oneHumBanus OTUETOB IO J1a0OpaTropHBIM paboram, cobecemoBanus
npuBeaeHbl B DOHIE OLEHOYHBIX CPEACTB MO JUCHMIUIMHE «YWclieHHBle MeTO/bl B HAayYHBIX
pacuerax» Ha kaenpe « Undopmarmmonnoit 0€30mMacHOCTH, CUCTEM U TEXHOJIOTHH ».

10. YHEBHO-METOJUYECKOE U UHOOPMAIINOHHOE OBECIIEYEHHE

AYGIB I TR

3NEKTPOHHOW NOANMCLIO

CeOEL 1 PeroteriTyema irfeparypa-

Bnaneneu: llleGayxoea TaTeHHa AnexkcaHgpos

10.1.1. OcHoBHAas JHTepaTypa:
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1. BepoxOunkuii B.M. UuclieHHble MeTO/IBL. JINHelHag anrebGpa U HelIMHelHbIe ypaBHeHHs. — M.: Jloroc,

2012,
2. BonkoB E.A. Uncnennsle MeTo6l. — M.: Jlanb, 201 2.

10.1.2. TomosiHHTeILHAA JIHTEpaTypa:
1. JTarmauk ML.II., Parynuna M.W., Xearnep E.K. YUncnennsle Meto/ibl. — M.: Academia, 2005.
2. TeipreimHU kOB E.E. MeTo/Bl unclieHHOTo aHaim3a. — M.: Academia, 2007,
3. PekukoB HO.W. BerauciaurenasHble MeTO Bl — M.: BHV, 2007.
10.1.3. MeToauueckas JuTeparypa:
3. MeroaHueckHe YKa3aHHUS [0 BBIIOJHEHHIO JIA0OPaTOpHHEIX pador Mo JUCHHUIUIHHE «YUCIIeHHBIE
MeTOJIbl B HAYUHBIX pacyeTrax».
4, MertoqHdeckue peKOMeEHJAlMu i1 CTYJACHTOB [0 OpraHu3alud CcaMOCTOSTENBHOH pabdoThl IO
JTUCIHUIIIHHE «YUCIIeHHbIe MeTO/ bl B HAYUHBIX pacueTax».
10.1.4. UnTepHeT-pecypchl:

4. http://www intuit.ru — caliT JUcTaHOIUOHHOTO oO0pazoBaHHd B oO0nacTH HWH(QOPMAUOHHBIX
TeXHOJIOTHH

5. http://window .edu.ru — oGpazoBareIbHEIE PECYPCHI BEIVIIIUX BY30B

0. http://nctu.ru — caiit CKOY

10.1.5. ITporpaMmMHoOe oOecrieyeH e
1. Microsoft Office — Word, Excel.
2. [TakeT apToMaTH3alHi MareMariueckuX BeIunclieHuit — MathCAD.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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