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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-1 CniocoGeH mpuMEHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUH)KEHEPHBIC 3HAHUS, METOIbI
MaTEMaTUYECKOI0 aHaJIn3a U MOJIEIMPOBAHUS, TEOPETUYECKOTO U IKCIIEPUMEHTAILHOTO
UCCJIEIOBaHMSI B TPOPECCUOHAIBHOMN 1eATeIbHOCTH
NJI-2 Pemaer cranaapTHble MpodecCHOHATBHBIC 33/1a4H C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U 00Ille-UHXCHEPHBIX 3HAHUI1, METO/I0B MAaTEeMAaTUYECKOT0 aHaIn3a U
MOJIEJTUPOBAHUS
N/1-3 JleMOHCTpUPYET 3HAHWE OCHOBHBIX METO/I0B TEOPETUUECKOTO U SKCIIEPUMEHTAIBHOTO
UCCIICIOBaHMS, IPUMEHIEMbIX B MaTeMaTHKe, (PU3UKE U TEXHUYECKHX HayKaxX

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzarn: KoMnbroTepHoOEe 3a/1aHue
1. BeruucnurenbHas 3agava. [lorpemnocts ¢pynkunn (TectupoBanue)
2. [Mpubnmxenue ¢pynkuii. 3agaun Komwu (Kontponshas padora)
3. Yucnennsie MeTo bl JIMHEHHOM anreOpsl (KontponbHas padoTa)

Dopma peanuzauun: OO6MeH 3JIEKTPOHHBIMU JJOKYMEHTaMH
1. MeTo/pl pelieHust HeJIMHENHBIX ypaBHEHUH U cucteM (TecTupoBaHue)

BPC aucuunjavHbl

2 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TeKYIIEro KOHTPOJIS yCIHeBAeMOCTH IO
AUCHHUILINHE:

KM-1 BseruucnurtensHas 3anava. [lorpemnocts pynkiuu (TectupoBanue)

KM-2 Mertoas! penieHust HeMHEHHBIX ypaBHeHUH U cucteM (TectupoBaHue)

KM-3 UYwucnenHbsle MeTo 16! InHEHHOM anreOpsl (KoHTponbpHas padboTa)

KM-4  IIpubnuxenue ¢pynkuunit. 3anaun Kommu (KontponsHas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Beca KOHTPOJIBHBIX MEPOTIPUATHI, %o
Paszgen nucuurimHbl Hnnexc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpoxk KM: 3 6 9 12

Brruncnurenshas 3anaqa. [lorpemuocts pyHKInn




OO0yCIOBIECHHOCTh BBIUUCIUTEIHLHON 331291

[Torpemnoctu

Merto/ibl pellieHusl HeTMHEMHBIX YPAaBHEHUN U CUCTEM

Merox Oucexui

Merton nipocThix urepamuii. Meron HeroTona

YuciieHHbIC METO/Ibl JTMHEHHOM anreOphl

Tounsie meToasl. Meron ["aycca.

Nrepaunonnsie meroasl. MeTon npocto urepaunu. Meron
3eitnens

[Mpubmmxenne ¢pynkuunii. 3amaua Komm

Anmpoxkcumanys, UHTEPIOIALNs, pABHOMEPHAsi UHTEPIOSALMS

YucneHHble MeTOIbI peleHns 3ana4n Koy 11t 0OObIKHOBEHHBIX
QG epeHIraIbHbIX YpaBHEHUN

Bec KM:

25

25

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3ysbTaTel  00y4eHMsI IO
JUCITUIINHE
OIIK-1 N-20rk-1 Pemaer | 3uHaTh: KM-1 BrrauciurensHas 3ama4a. [Torpemraocts pynkmun (TectupoBaHme)
CTaHIapTHbBIE MIPUHIIMUIIBI PaOOThI KM-3 Yucnennsie MeTo bl TuHEiHON anredpsl (KonTponbHas paboTa)
npodeccuoHanbHbIE 3aJaud | COBPEMEHHBIX
c MPUMEHEHHUEM | MaTeMaTHUYeCKHUX MaKeTOB
€CTECTBEHHOHAYYHBIX u | YMeTs!
o0Il1e-UHKEHEPHBIX 3HaHHM, | paboTaTh ¢ COBPEMEHHBIMH
METOJI0OB MaTEMaTHYECKOI'0 | CPEICTBAMU OPITEXHUKU U
aHaJIM3a U MOJICTTUPOBAHUS | MMAaKeTaMU MPUKIIATHBIX
IIPOrpaMM, BECTH ITOUCK
uH(pOpMaIUU B CETH
WNHTtepHer
OIlK-1 NU-3onk-1 JemoHcTpupyeT | 3HaTh: KM-2 Metoasl pelieHns] HEIMHEMHBIX YPAaBHEHUM U CUCTEM
3HaHME OCHOBHBIX METOJOB | 0COOEHHOCTHU (TectupoBanue)
TEOPETUYECKOTO U | mpodeccuoHanbHO KM-4 ITpubnuxenne pynkuuii. 3anaun Komn (Konrponsnas pabora)
AKCIIEPUMEHTAIBLHOTO NeSITEIbBHOCTH Ha OCHOBE
UCCIIEJOBaHMS, UCIOJIb30BAHUSA
PUMEHSIEMBIX B | TEOPETUYECKUX H

MAaTEMAaTUKCE, (1)143141(6 u
TEXHUYCCKHUX HayKax

MPAKTUYECKIX OCHOB
€CTECTBCHHBIX U
TEXHUYECKUX HAYK
YMers:

MIPUMEHSITh
BBIYHCITUTEIIEHBIC METO/IBI
MIPH MOJETUPOBAHUN
(bU3UIECKUX 1




TCXHOJIOTHYCCKHX
IIpOLECCCOB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. BeruncaurenasbHas 3aaa4a. [lorpemnocts GyHkuuu

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KoHTPOILHOTO MeponpusitTusi: TectupoBanue

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBedeHHs] KOHTPOJIBHOTO MepONpuUATHs: TEXHOIOTHS TPOBEPKH CBs3aHA C
BBIMIOJTHEHHEM KOHTPOJIBHOIO TECTa MO HM3YYEHHOW Teme. Bpems, OTBeeHHOE Ha BBIOJIHEHHUE
3a/laHus, ycraHaBnuBaeTcs He 6osee 60 munyT. KonudectBo mombiTok He Oonee 3x. TectupoBanue
npoBoautcs ¢ ucnonbzoBanueM CJIO "IIpomereit". K TecTupoBaHMIO JOMYyCKAETCs MOJIb30BATENb,
W3YYHBIIWN MaTepUabl, aBTOPU3UPOBAHHBIN YHUKATHHBIM JJOTHHOM U TIAPOJIEM.

Kpatkoe cogepxanue 3aiaHus:
KoHTpoJibHAs TOUYKA HallpaBjIeHa Ha IPOBEPKY 3HAHUM 110 TEOPHUH ITOIPEIIHOCTEN

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE pe3ynbTathl | Bompocsl/3aganus 11t IpoBepKU
00y4eHUs 10 JUCIUIIHHE

3HaTh: IIPUHIUIIBI paboThI 1.Yka3are KOTUYECTBO BEPHBIX U(PP MPUOTHKEHHOTO
COBPEMEHHBIX MaTeMaTHYEeCKUX qucia.

[IaKETOB a=473.45122 Aa=0.01

1. 1.1

2.0

3.3

4.5

Ortset:4

2.Yka3aTh KOJINYECTBO BEPHBIX LIU(PP NPUOIHKEHHOTO

qucia.
a=73.488931 Aa=0.01

LM e
M~ OB

4.

Ortser:3

3.3HaueHus X U Y 3aJlaHbl CO BCEMH BEpPHBIMU
nudpaMu. Ykazate aOCOMIOTHYIO NOTPEIIHOCTD IS
dynxumn f(X, Y).

X =2.5378,y=2.535, f(X,y) =X-Yy

1.0,11

2.0,0011

3.0,000011

4.0,0017

Otser:2

4.3HaueHus X M Y 3a7]aHbI CO BCEMU BEPHBIMU
uuppamu. YkazaTb a0COMIOTHYIO IOTPEUTHOCTD IS
dyskumn f(X, y).

x=1.345,y=6.789, f(x,y) = y/x

1.0,1




3annaHupOBaHHbIE pe3ynbTaThl | Bonpocsl/3aganus amis npoBepKu
00y4YeHUs 10 TUCITUTINHE

2. 0,0045

3.0,45

4.0,0001

Otsert:2

5.3HaueHns X U Y 3a7aHBI CO BCEMU BEPHBIMU
nudpaMu. Ykazare aOCOMOTHYIO OTPEIIHOCTD IS
dynkumn f(X, y).

x =0.236,y=0.121, f(x,y) =3x +2y

1.05

2.0,001

3. 0,005

4.0,009

OtBer:3

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 80
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4 («xX0OpoIIO»)
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinonenus 3Hanus: OLeHKa "Xopouo" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HANIPABIICHHE /ISl PEIICHUS 3a/1a4

Oyenxa: 3 («yAOBIETBOPUTEIHHOY)
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanus: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue NPEUMYIIECTBEHHO BHITIOJHEHO

Oyenka: 2 («HeyJOBIETBOPUTEIHHOY)
Onucanue xapakmepucmuku binonnenus snanus: OneHKa "Hey10BIeTBOPUTEIHHO" BHICTABIACTCS
€CJIM 33/1aHUE BBITIOJIHEHO HEBEPHO MJIM NMPEUMYILECTBEHHO HE BBIIIOJIHEHO

KM-2. MeToasb! pemieHusi HeJIMHEHHbIX YPAaBHEHUI H CHCTEM

®opmbl peanuzanuu: OOMeH JIeKTPOHHBIMU JJOKYMEHTaMH

Tun koHTpobHOrO Meponpusitusi: TectupoBanue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJIBHOIO MeponpuATHs: TeXHOJIOrWs NPOBEPKU CBs3aHA C
BBIMIOJTHEHUEM KOHTPOJIBHOIO TECTa 0 M3y4EHHOW Teme. Bpems, OTBelleHHOE Ha BBINOJIHEHHE
3a/iaHusl, ycTaHaBiuBaeTcs He Oosee 60 munyT. KonmnuecTBo momnsiTok He 6omnee 3x. TectupoBanue
nposoautcs ¢ ucnonszoBanuem CIO "IIpomereit”. K TecTMpoBaHUIO AOIyCKaeTCs MOJIb30BATED,
M3YYMBIIUN MaTepuabl, aBTOPU3UPOBAHHBIN YHUKATbHBIM JIOTHHOM U TIAPOJIEM.

KpaTkoe cogep:kanune 3a1aHus:
KOHTpOHBHaH TOYKa HallpaBJICHA Ha MIPOBEPKY 3HAHUH 110 MCTOJaM pPCUICHUA HEeJIMHEHHBIX

yYpaBHEHUN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHMpoBaHHbIE pe3yabTaTbl 00ydeHus 1o | Bompocbl/3aganHus ais IpoBEepKU
JUCIUIUINHE




3anmaHupoOBaHHbBIE pe3yNbTaThl 00ydeHus 1o | Bompocbl/3amanus amist mpoBepKu
JTUCHUTIIINHE

3HaTh: 0COOEHHOCTH npodeccuoHaTbHON 1.Kakoit MeTo HaXO0XKJI€HUSI KOpHEH
JESTEIbHOCTM  HAa  OCHOBE  HCIIOJIb30BAHHUSA ypaBHEHUsI OCHOBAH Ha MOUCKE U3MEHEHUS
TEOPETUYECKMX U  MPAKTUYECKUX  OCHOB 3HaKa (QYHKIMH B 3a/IaHHBIX UHTEepBaiax?
€CTECTBEHHBIX M TEXHUYECKUX HAYK Meroa xopa

Meton Herotona

Meroa MOJOBUHHOTO ACJICHUS

Meroa kacaTenbHBIX

2.Kakoii meToz ucIonb3yeTcs s
npUOIMKEHHOTO BBIYMCIICHUS! KOPHS
ypaBHEHUs?

Meron Oucekuun

Meroa HaMMEHBIINX KBaJAPaTOB
Merton Diinepa

3.MeTo1 NOJIOBUHHOIO JIEJIEHUs 3TO?
METO/1 IeJICHUS OTPE3Ka NOomnoJjaM
METOJ| OUCEeKIU

MmeTon HrroTona

METOJ1 IIPOCTBIX UTEPALUI

4.0tnenuts (J10KaTU30BaTh) KOPHU
HEJIMHEHHOTO YPAaBHEHHUS - 3TO 3HAYUT
a. pa30uTh BCIO 001aCTh JOMYCTUMBIX
3HAYECHHI HAa OTPE3KH, B KAXKIOM U3
KOTOPBIX COJAEPKUTCSI OJJUH KOPEHb

b. pa3dbutk BCIO 00JIACTH JOMYCTUMBIX
3HAUYEHUI HA OTPE3KH, B KAXKIOM U3
KOTOPBIX COJICPKUTCS HE MEHEE OJTHOTO
KOpHS

C. pa30uTh BCIO 001aCTh JOMYCTUMBIX
3HAUYEHMI HAa OTPE3KH, B KAXKIOM U3
KOTOPBIX COJIEPKUTCS HE 00Jiee OJJTHOTO
KOpHS

5. KopHsamu cuctembl HETUHEHHBIX
YpaBHEHUH SIBIIAETCS

COBOKYIHOCTh 3HaY€HUN HEU3BECTHBIX,
P TIOJICTAHOBKE KOTOPBIX B YPaBHEHUS
CUCTEMBI, 00palIatoT UX B TOKIECTBA
COBOKYITHOCTh 3HAYEHUN HEU3BECTHBIX,
IIPU MOJICTAHOBKE KOTOPBIX B YPABHEHUS
CUCTEMBI, PYHKITUU TPUHUMAIOT
MUHHMMAaJIbHbIEC 3HAUYEHUS
COBOKYITHOCTh 3HAYEHUN HEU3BECTHBIX,
MIPH KOTOPBIX (QYHKIIUU YpaBHEHHU I
CYIIECTBYIOT

COBOKYIHOCTh 3HaY€HUN HEU3BECTHBIX,
P TIOJICTAHOBKE KOTOPBIX B YPaBHEHUS
CUCTEMBI, (YHKIIMH IPUHIMAET
MaKCUMaJIbHbIC 3HAYCHUS

6.Pemiennie cucteM HETMHEUHBIX
YpaBHEHUH COCTOUT U3

TpEX 3TAINOB




3anmaHUpOBaHHBIE PE3yNbTaThl OOYYEHHS IO
JTUCHUTIIINHE

Bonpocsi/3aganust 11t IpoBepKU

JIBYX 3TaIloB
YeThIpeX HTAroB

ISITH 3TAIoB

7.K meronam yrounenust kopHeit CHY ne
OTHOCHUTCS

METOJI UT€pALINI1

Mmetox HeroTona

METO/I 30JI0TOTO CEYEHMUSI
8.9ddexTuBHOCTS MeTO1a HhIOTOHA
MIPOSABIIAETCS TOJIBKO

IpH BbIOOpE HaYalIbHBIX MPUOIMKEHUH,
JOCTaTOYHO OJIN3KHX K PEIICHUIO

IIPY HEPABEHCTBE HYIIIO OMpPEIeTUTeNs
MaTpulbl Skobu

9.Bb160p HauaNbHBIX MPUOIMKEHHUI TPU
pemennn CHY metonom urepaumii
BJIMSTHUS HE OKa3bIBaET

OKAa3bIBACT BIIUSHUE

10.Bp1600p HaYaIBHBIX TPUOJIMIKEHUN TTPH
pemennn CHY metonom urepauuii
BJIMSTHUS HE OKa3bIBaeT

OKAa3bIBACT BIIUSHUE

11.)Uucnennsie Mmetosl pemenus CHY
SIBIISTFOTCS

UTEePAIlHOHHBIMU

TOYHBIMH

BEPOSTHOCTHBIMU

B CIIUCKE HET MPaBUJILHOIO OTBETA
12.MeToaoM OGHCEKITNH C 3aJaHHOM
TOYHOCTBIO € HAWNTH KOPEHb YPAaBHEHHS Ha
3aJlaHHOM MHTEpBae.

x3—-10x+1=0, (0,1), e=0.05
13.MeToaoM OGHCEKITNH C 3aJaHHOM
TOYHOCTHIO € HAUTH KOPEHb ypaBHEHUS Ha
3aJlaHHOM HHTEpBaJIe.
x3+x2-3=0,(0,2),e=0.01

14.Haiitn metonoM HeroToHa ¢
NOTPENIHOCTHIO, HE npeBbimatonieit 0.01,
KopeHb ypaBaenus f(X) = 0.
X3-x+7=0

15.Haiitu metonoMm HerotoHa ¢
MOTPEIIHOCTBI0, He npeBbimatomiei 0.01,
KopeHb ypaBaenus f(X) = 0.
X-x3-5=0

16.MeTooM OUCEKINH YTOYHUTH KOPEHb
ypaBHeHus x4+2x3-x-1=0

a) 0,867

b) 0,234

c) 0,2

d) 0,43

10




3anmaHupoOBaHHbBIE pe3yNbTaThl 00ydeHus 1o | Bompocbl/3amanus amist mpoBepKu
JTUCHUTIIINHE

e) 0,861

17.0npenenuts cocTaB KOPHEN ypaBHEHHUS
x4+8x3-12x2+104x-20=0

a) OJIMH TOJIOKUTEIIBHBIN ¥ OJTMH
OTpULIATENbHBIH

b) HEeT HU OJTHOTO KOPHS

C) HEBO3MOYXHO HaWTH YUCIIO KOpHEH

d) ypaBHEeHUE HE UMEET MOJIOKHUTEITBHBIX
KOpHEH

€) 1Ba OTPULIATEJIbHBIX KOPHSI

Onucanne MKAJbI OIleHUBaAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Oyenxa: 4 («XOpoILI0»)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEYJOBJIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3aJlaHue BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-3. UnciieHHble MeTOAbI JIUHEHHOH aIredpbl

®opmbl peaausanun: KomnsrorepHoe 3aganue

Tun kouTpoabHoro Mmeponpusitusi: KonrponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeneHnsi KOHTPOJIbHOro Mepomnpusitusi: CTyIEHTaM BBICBUIAETCS BapHAHT
KOHTPOJIbHOM paboTshl. [lociie BbIMOIHEHMS, CTYIeHTHI TprucoeauHstoT ¢aitn ¢ KM B [Ipomeree.

Kparkoe conepxanue 3agaHus:
KoHTposibHas TOUKa HalpaBieHa Ha IPOBEPKY YMEHUH 10 yncieHHoMy pemenuto CJIIAY

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3aruIaHUPOBAHHBIE Bonpocsi/3aganus 1iist mpoBepKku

pe3yibTaTel O0y4YeHHs IO

JUCITUIUINHE

YMeTs: paboTtath c 1.0OnpenenuTs Kak BeeT cedst MEeTO ] MPOCTON UTepaluy s
COBPEMEHHBIMH JIMHEMHOMN CUCTEMBI

CPEICTBAMU OPITEXHUKU U 100x+y=102

nakeraMu MPUKIIAIHBIX Xx+200y=202

IpOrpaMM, BECTH IIOUCK 1. cxogutcst

uHpopmaruu B CeTH 2. pacxoauTCs

11




3anjgaHUupOBAHHBIE
pe3ynbTaThl OOyYEHHUS IO
JUCITUILINHE

Bonpocei/3aganus 1iist mpoBepKu

WNHurepuer

Ortser:1
2.a) [TocTpoliTe CXOMAMUNCS U PACXOIAIINNACS UTEPAITMOHHBIC
MIPOIIECCHI TI0 METOIy MPOCTOM uTeparuu (SIkodu) ams cucTeMbl

)
|2+, =),

-
|

0) N300pa3ute reoMeTpUUIECKH TTOBEICHUE TIOCTPOSHHBIX
HUTEpaIMOHHBIX TIporieccoB. M300pa3uTe nmoBeacHUE
npuOIKeHui o Merony 3eiiaens. s reomerpuyeckoit
WJUTIOCTPAIMK HY>KHO ClIeJIaTh HECKOJIBKO uTepaluii (2-3) no
MPEAJIOKEHHBIM METOIAM.

3.Haiinure LU-pa3noxxenue marpuusl , Mcnons3ys meron LU-
pa3NoKeHUs!, HAAUTE 0OPaTHYIO MATPHUILY

2 0 -1
4=1 1 -1|.
-1 0 2

4.ITocTpoiTe CXOAAIMUICS U PACXOIAIINNCA UTEPALOHHBIE
IIPOLIECCHI IO METO1y MPOCTOM UTepanuu (SIkodu) 1 cucTeMbl

-

X, + 31‘: =],

- "a

L P e ——
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3anjgaHUupOBAHHBIE Bormnpocsi/3aganust 11t mpoBepKU
pe3ynbTaThl OOyYEHHUS IO
JUCITUILINHE

0) N300pa3ute reoMeTpUUYECKH TTOBEICHUE TTOCTPOSHHBIX
UTEPALMOHHBIX MpolieccoB. M300pa3ute noseaeHue
npuOmKeHn o Merony 3eiaens. s reomerpuyeckoit
WUTIOCTPAIMK HY>KHO ClIeJIaTh HECKOJIbKO uTepaluii (2-3) no
IPEJI0KEHHBIM METOIAM.

5.M306pa3ute reoMeTprueCcKy MOBEACHUE TOCTPOCHHBIX
UTEpaIMOHHBIX IporeccoB. M300pa3ute noBeaeHue
MPUOJIMKEHUH 110 MeToty 3eiaens. J{ins reomerpuyueckoin
WJUTIOCTPALIMM HY)KHO CJIeJIaTh HECKOJIbKO utepanuii (2-3) no
MPEJI0KEHHBIM METOIaM.

2. a) Haiigute LU-pa3noxeHue MaTpuiibl

4 1 0
A=1 4 01
-1 1 3

0) Ucnone3ys meron LU-pa3znoxkeHus, HailiuTe oOpaTHyIo
MaTpHILy

OnucaHue MKAJbI OlleHUBAHUS

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJTHOM 00BEME HJIM BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («X0poILI0»)
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnonanenus 3uanus.; OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE [T PEIICHUS 3a/1a4

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: OIeHKa "yI0BICTBOPUTEIHHO" BHICTABIISETCS
€CITH 3aJIaHUE MMPEUMYIIIECTBEHHO BBITIOJTHEHO

Oyenka: 2 («<HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapakmepucmuku goinonnenus 3uanus: OleHKa "HeyJ0BIEeTBOPUTEILHO" BBICTABIISETCS
€CJIN 33JITaHUE BBITOJIHEHO HEBEPHO HJIU MIPEUMYIIECTBEHHO HE BBITOJTHEHO
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KM-4. lIpudaunxenue pynkuuid. 3agaun Komm

®opmbl pean3anuu: KoMIblOTEPHOE 3a1aHKE

Tun kouTpoabHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpOobHOr0 MeponpustTusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJIBbHOro Meponpusitusi: CTyICHTaM BBICBUIAETCS BapHAHT
KOHTPOJILHOM paboTsl. [locne BRIMOIHEHNUS, CTYIeHTHI TpucoeanHstoT ¢aitn ¢ KM B Ilpomeree.

Kparkoe conepxanue 3a1aHus:
KontposnpHas Touka HarpaBieHa Ha MPOBEPKY 3HAHUH 10 NMPUOIIKEHUIO (DYHKITHIA,

YHUCJICHHBIX METOJ0B PCHICHUA 3a1a4n Komm

KOHTpOJILHLIe BOl'[pOCLI/l}a)IaHI/Iﬂ:

3amnaHupoBaHHbIE pe3yNbTaThl | Bompockl/3aganus s NpoBEpKU
00y4eHUs IO TUCHUILINHE

YMeTh: MIPUMEHSITh 1.BeraricnuTh uHTErpai ¢ marom h mo popmysie
BBIUMCIIUTEILHBIC METOIBI TIPU [EHTPATBHBIX MPSIMOYTOJILHUKOB
MOJICJTUPOBAaHUHU (PU3NYCCKUX U fol (6x2-3x+4)dx, h=0,1
TEXHOJOTHYECKHUX TPOIIECCOB

1. 4,4950

2.-4,4950

3. 0,4950

4. 40.4950

OrTser:1

2 .Berumcautes uHTErpa ¢ marom h mo gpopmyse Tpaneuunit
J, (4x?+x-5)dx, h=0,1

1.-3,1600

2.0,3160

3. 3,1600

4. 30,4950

Otger:1

3. latb OTBET, KaKk BeeT ce0sl MOyb OTPEITHOCTH
pemenus 3anaun Komm Ha otpeske [0, 10], ecnmu y' =5y,
y(0)=-32

1. Bo3pacraer

2. yObIBaeT

OtBeT:

1

4.]1aTh OTBET, KaK BeJleT ce0si MOyJIb TOTPEIIHOCTH
pemenus 3agaun Ko Ha otpeske [0, 10], ecnu y' =4y,
y(0) =2.6

1. Bo3pacraer

2. yObIBaeT

OrtBeT:2

5. JlaTh OTBeT, Kak BeAET ceOst MOAYIb MOTPEITHOCTH
pemrenus 3agaun Komm Ha otpeske [0, 10], ecmm y' = -2y +
exp(3x), y(0) =1.5

1. Bo3pacraer

2. yObIBaeT

OrtBeT:2
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3anuaHUpOBaHHBIE PE3YJIbTATHI
00y4YeHUs 10 TUCITUTINHE

Bonpocei/3aganus 1iist mpoBepKu

6.0ueHnTe MOTPEeNIHOCTh HHTEPIOIAMOHHOTO MHOTOWIEHA,
KOTOPBII MOXKHO MTOCTPOUTH JUIS TPUOIMKEHUST PYHKIUU

fix)= ul’.‘a_'ln Y

. Sa,I[aHHOfI 3HaYCHMUAMH B 3 TOYKaX Ha OTPE3KE

1.2

C PaBHOMCPHBIM IIarom.
7.C KaKuM I1aroM UHTErpUPOBAHUS HYKHO BBIYMCIIATH
npuOIMKEHHOE 3HAUEHUE UHTErpajia

-

[.1'93"::11'

1o opMyJie MeHTPATBHBIX MTPSIMOYTOJIEHUKOB IS TOTO,
yT100OBI 00ECHEYUTh TOYHOCTh

£c=0.01
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3anmaHupoOBaHHBIE pe3yNbTaThl | Borpockl/3aganus s NpoBepKu
00y4YeHUs 10 TUCITUTINHE

8. dyukius f(X) 3amaHa TabaUIEel CBOMX 3HAYCHHMIA:
x|0[(01]|02 |03 |04
y| 5|6 6.26 | 6.44 | 6.6

Brruncnure npubanxEHHOE 3HaUEHUE HHTETpalla
0.4
2
(x)ckx
A
In

1o opmyne CUMIICOHA, paCCUUTANTE MOIPEIIHOCTH 110
npaBuiy PyHre v HailiuTe ¢ €ro noMoIb yTOYHEHHOE
3HAYEHUE MHTErpaia

OnucaHue MKAJbI OLleHUBAHUS:

Oyenxa: 5 («OTIUYHOY)
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenxa: 4 («XOpOILIO»)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "XopoIo" BICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CIIU 3a/laHU€E TPEUMYIECTBEHHO BBITIOJIHEHO

Oyenka: 2 («HEyJOBIETBOPUTEIHHOY)
Onucanue xapakxmepucmuxu evinoanenus sHanusa: OneHKa "HeyI0BIeTBOPUTENIbHO" BBICTABIISETCS
€CJIN 33JIaHUE BBIIIOJIHEHO HEBEPHO MJIU MPEUMYILECTBEHHO HE BBINIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Bup Ounera cBsizan ¢ unrepdeiicom cepsuca "[Ipomereir”

IIpoueaypa nposenenus

B tecte 20 BonpocoB BCTpeyaroTCsi BOMPOCHI CIETYIOIINUX TUIIOB:

l. ¢ omHuM BapuaHTOM oOTBeTa ( B BOIPOCAX «OJMH M3 MHOTHX», CHCTEMa CPaBHHBAET OTBET
crymareid ¢ NpaBUJIbHBIM OTBETOM M aBTOMATHUYCCKU BBICTABJIACT 34 HETO Ha3HAYCHHBIN 63,JIJI)

2. ¢ BbIOOPOM HECKOJBKMX BapHaHTOB OTBETOB ( B BONPOCaxX «MHOTHE M3 MHOTHX» CHCTEMa
OLICHUBACT KaXIblii OTBET OTJAEIBHO; €CTh BO3MOXKHOCTH Pa3pEIIUTh CIIYIIATEN0 TOIYYHUTh 32
Borpoc 0,75 6ama, eciu oH BeIOEPET 3 MPaBUIIBHBIX OTBETA U3 4)

3. Ha COOTBETCTBHE CIyIIATeh JOKEH MPHUBECTH B COOTBETCTBHUE JIEBYIO U MPABYIO YacTh OTBETA
(B BOIpOCAax «COOTBETCTBUE» CHCTEMa OICHMBACT KAXIBIH OTBET OTIEIBbHO; MOKHO DPa3peUINTh
CIIyIIATENI0 MOMy4uTh 3a Bonpoc 0,75 Oaria, eciu oH BbIOEpeT 3 paBUIIbHBIX OTBETA U3 4)

4. pa3BepHYTbI OTBET, BBOAUTCS B BPYYHYIO B CIIELMAIBHO OTBEIEHHOE Mojie (py4yHas OILIEHKa
MIPENO0/1aBaTeNIeM )

L. Ilepeuens Kkomnemenyuii/uHOUKAmMoOpPo8 u KOHMPOILHBIX 60NPOCOE NPOGEPKU PE3YTbM AN 08
0C60EeHUA OUCYUNIUHDL

1. Komnerenuusi/ Mnaukarop: UJ-2omnk-1 Pemaer ctannapTHbie npodeccuoHanbHble 3aa4u C
IPUMEHEHUEM E€CTECTBEHHOHAYYHBIX M 0011le-UHKEHEPHBIX 3HAHUI, METOJI0B MATEMAaTUYECKOTO
aHaJu3a U MOJIEIIMPOBAHUS

Bonpocsl, 3aganus
1.Haiitu metogom HeroTOHA ¢ morpemnocTteio, He npesbimatonieit 0.01, kopeHb ypaBHEeHUs
fx)=0

Xx3-x+7=0

2.3HaueHus X ¥ Y 3aJ]aHbl CO BCEMH BEpHBIMU ITU(PpaMu. YKa3aTh aOCOTIOTHYIO TIOTPEITHOCTh
st pyskumn f(X, Y)

X =1.345,y=6.789, f(X, y) = y/x

3. OyHKIMS 3a7aHa TabnuIel cBoux 3HaueHui. [IpuOnu3uTh 3Ty PyHKINIO MHOTOYJIEHOM
BTOPOM CTeNeHHU. YeMy paBHO B 3TOM Cilydae CPeAHEKBAIPATUIHOE OTKIIOHEHUE

x|-4 |2 |0]2 |4
y|[-08]03|1]17[19

4.Yka3aTh KOJIMYECTBO BEPHBIX LU(P NPUOIMHKEHHOT0 YHCIIa
a=73.488931 Aa=0.01
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5.0mpenenuTh Kak BeAET ceOsl METO/I MPOCTON UTEPAINH JTsl TUHEHHON CHCTEMBI

0.0lx—y=-1

| x—0,02y =2

6.3HaueHus X 1 Y 3aJJaHbl CO BCEMU BEPHBIMU IU(ppaMu. YKa3aTh aOCOTIOTHYIO MOTPEIIHOCTh

st pyrkuun f(X, Y)
x=1.0045,y=1.1092, f(X, y) = 2x — 5y

MaTepI/IaJ'[bI AJIS IPOBEPKHU OCTATOYHBIX 3HAHHUI

1.Yka3aTh KOJMUYECTBO BEPHBIX LU(DP NPUOIMKEHHOTO YUCia
a=73.488931 Aa=10.01
OtBeTsl:
1.12.03.44.5
Bepnpsiii oter: 3
2.3HaueHus X ¥ Y 3a/laHbl CO BCEMH BEpHBIMU LIM(pamMu. YKa3aTh aOCOIIOTHYIO IOTPEIHOCTD
aust Gynkuun f(X, y)
X =1.0045,y =1.1092, f(X, y) = 2x — 5y
OtBeTsl:
1.7.02.0.0007 3.0.002 4. 0.7
Bepnsiit otet: 2
3.3HaueHus X U Y 3aJjaHbl CO BCEMU BEPHBIMU LU(ppaMu. YKa3aTh aOCOTIOTHYIO OIPEIIHOCTh
s Gyakumn f(X, Y)
X =1.345,y=16.789, f(X,y) = y/x
OtBeTsI:
1.1.0 2. 0.0045 3. 0.45 4. 0.0001
BepHsliii otBeT: 2
4.Meto0M OHMCEKINU € 33JaHHOW TOYHOCTHIO € HATH KOPEHb YpaBHEHMSI HA 3aJJaHHOM
WHTEpPBAJIE
X3-x2-5=0,(0,3),e=0.01
OtBeTsI:
1.2.16 2. 0.0011 3. 0.011 4. 0.0017
Bepusiii otBert: 1
5.Haiitu metogoM HeloToHa ¢ morpemHocTbio, He npesbitiatomnieid 0.01, kopeHb ypaBHEHUS

fx)=0
X3—-x+7=0
OTBETHI:

1.-0.112.-2.09 3. 0.11 4. 0.0017
BepHsliii otBeT: 2
6. Haiitn metomom HeroTOHA C OrpentHOCThI0, He npeBbimatomniei 0.01, KopeHs ypaBHEHUS
f(x)=0.
In(2x)—2+x=0
OtBeThI:
1.0.112.1.16 3. 0.011 4. 0.0017
BepHusliii otBeT: 2
7.0mnpenenuTh Kak BeAeT ceOsi METO/1 MPOCTOM UTepaluu JUist TUHEHHON CHCTEMBbI
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0.0lx—y=-1

 x—0,02y =2

OTtBeTsI:
1. cxomguTtes 2. pacxoaurcs
Bepnsiii oteT: 2

2. Komnerenuust/Muaukarop: M/1-3onk-1 JleMOHCTpHpyeT 3HAaHHE OCHOBHBIX METOIOB
TEOPETUYECKOI0 M IKCIIEPUMEHTAIBLHOIO UCCIEI0OBAHNUS, IPUMEHSIEMBIX B MaTeMaTUKe, PU3UKE U
TEXHUYECKUX HayKax

Bonpocel, 3a1anns
1. MeToioM GUCEKIIMH C 3aIaHHOM TOYHOCTHIO € HAWTHU KOPEHb YPAaBHEHUS HA 33JJaHHOM
WHTEpBaje
x3—-x2-5=0,(0,3),e=0.01
2. 3HaueHus X U Y 3aJ]aHbl CO BCEMHU BEpHBIMU I paMu. YKa3aTh aOCOTIOTHYIO MOTPEIIHOCTh
st pyrkumu f(X, Y)
x=0.236,y=0.121, f(X,y) = 3x + 2y
3.Vka3aTh KOJIMUYECTBO BEPHBIX HUDP MPHOIMIKEHHOTO YUCIIa
a=473.45122 Aa=0.01

MartepuaJbl 1Jisi IPOBEPKU OCTATOYHBIX 3HAHUM
1.Yka3aTh KOTUYECTBO BEPHBIX HU(DP MPUOIMKEHHOTO YHCIIa
a=473.45122 Aa=10.01
OTBeTsI:
1.12.03.34.5
BepHnslii otBeT: 4
2.3HaueHus X ¥ Y 3aJ]aHbl CO BCEMH BEPHBIMU IUPpaMu. YKa3aTh aOCOIIOTHYIO MOTPEIIHOCTh
s pyHkumn f(X, Y)
Xx=0.236,y=0.121, f(X,y) =3x + 2y
OTBeThI:
1.0.52.0.001 3. 0.005 4. 0.009
BepHusliii otBeT: 3
3.Oynkums 3a7aHa Tabnuiel cBoux 3HauyeHui. [Ipubnu3uTh 3Ty GyHKIIMIO MHOTOYICHOM
BTOpOH creneHu. CpeTHEKBaAPaTUYHOE OTKIIOHEHHE B 3TOM ClIy4ae paBHO:
x|-4 |-2 |0]2 |4
y|-08]03[1[17]19

OtBerTsI:
1.11.02.1.203.0.13 4. 0.05
BepHsiii otBeT: 4

II. Onucanue wikanvl oueHusanus
Oyenka: 5 (KOTIUIHO)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 85
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Onucanue xapakmepucmuku 6blnoJIHeHUA 3HAHUA. OLICHKA "oTIu4HO" BBICTABJIACTCs, €CJIIM 3aJaHUC
BBITIOJTHCHO B YCTAaHOBJICHHOM 00beMeE B COOTBETCTBUH CO IIKAIOMN

Oyenxa: 4 («XOpoILO»)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapaxmepucmuKu 6bINOJIHEHUs 3HAHUs: OLIEHKA "XOpOIIO" BBICTABIISIETCS, €CIIN 3a/1aHHE
BBITIOJTHCHO B YCTAHOBJICHHOM 00BhEME B COOTBETCTBHH CO IIKAJION

Oyenka: 3 («yIOBJIETBOPUTEIILHOY)
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmukiy 6blNOJIHEHUs 3HAHUA: OUEHKA "y TOBIETBOPUTEIHHO" BBICTABIIACTCS,
€CITM 3a/IaHUE BBITIOJTHEHO B YCTAHOBICHHOM 00bEME B COOTBETCTBHUU CO IIKAJION

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuxu 6bINOJHeHUs 3HAHUsA: OLICHKA "HEYJOBIETBOPUTEIBHO" BBICTaBIICTCS,
€CJIM 33/1aHUE BBITIOJIHEHO HUXKE MTOPOTOBOTO YPOBHS, YCTAHOBICHHOTO IIKAIOH

1I1. IIpaguna évicmasnenun umo2060ii OYEeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMHU CEMECTPOBOM U aTTECTALIMOHHON COCTABIISIOIINX.
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