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1. HEPEYEHb KOMIETEHIIUA C YKASAHUEM TAIIOB X ®OPMUPOBAHMUS
B INTPOINECCE OCBOEHMUSA INCHUIIJIMHBI

IInanupyemble pe3yabTaTbl O0y4YeHHsl IO Bunsi
®opMupyeMble KOMIIETEHIMH | AUCHMILIMHE, XapaAKTePH3YIOLIHe 3TANBI OLlEHOYHBIX
(opmupoBanus KoMIeTeHIMH cpencts/ mugp
pa3zena B JaHHOM
AOKYMeHTe

OIIK-18: Cnoco0en
Y4acTBOBATh B
HCCJIe0BAHNAX 00bEKTOB
npogdeccuoHANbHOI
JeATeJIbHOCTH H HX
CTPYKTYPHBIX

3JIEMEHTOB

3HaTh: CTPYKTYpY OOBEKTOB MpPOo(hecCHOHATBHOMN
ACATCIIBHOCTU; METOABI M CPEACTBA IMPOBCACHUSA
uccienoBaHnii  00BbEKTOB  mpodecCHOHATBHON
ACATCIBHOCTU M HUX CTPYKTYPHBIX 3JICMCHTOB;
METOAO0JJIOTUIO IMPOBCACHUA HAay4HBIX]
MCCIIEZIOBAaHNI; OCHOBBI COCTABJIEHHS] OTYETOB I10
ITPOBCACHHBIM HMCCICA0BAHUAM

KonTponpsHbIE BOIIPOCH

Ymern:

BBINIOJIHATh ~ MCCIIEOBaHUs B  cdepe cBoei
npodeccHOHAILHON JeATeNbHOCTH; MPONU3BOUTH
MaTEMaTUYECKYIO 00paboTKy  TMOJy4YeHHBIX
PE3YIBTATOB HCCIENOBAHUS; HWHTEPIPETHPOBATH)
IMMOJIYUCHHBIC PE3YJIbTAThI, COCTABJIATH U 3alllMIIIATh
OTYETHI IO TIPOBEJCHHOMY HCCIIEIOBAHUIO

3amaHus A7 IPOBEPKU
YpOBHS 00y4EHHOCTH
Ymemo
(ITpunoxxenueNel)

Baanerts:
METOAaMHU M&TGM&TH‘-IGCKOI:I CTAaTUCTUKHN JUJIA]

00palOTKH M aHaJIM3a PE3yIbTATOB IKCIIEPUMEHTA
B c(epe cBoel npodeccHoOHaTbHON IeITEeIbHOCTH;
HaBBIKAMH 00paboTku pe3yIbTaTOB
WCCIIEZIOBAaHNH, COCTaBJICHUS M 3aIIUTHI OTYETOB;
MPUOOPHOI 0a30i IS TPOBEICHUS UCCIICTOBAHNN
B chepe cBoel npodeccruoHanbHOMN
JIeSITeTIbHOCTH

3agaHus I TPOBEPKHU
YpOBHSI 00y4E€HHOCTH
Braoemyo
(ITpunmoxxenneNe2)

OIK-21: Cnoco0eH NOHMMAThH

MPUHIUIIBI padoThI
COBpEMEHHBbIX
MH(OPMAIMOHHBIX
TeXHOJOTHii W HCHOJIb30BaTh
MX I pellleHUsl  3aaa4
npogeccuoHaNbHOI
mesiTeIbHOCTH

3HaTh:

MPOIIECCHI, METOJIBI TTOUCKa, cOOpa, XpaHEeHUs,
00paboTKH, TIPEICTABIICHHUS, PACIIPOCTPAHECHUS
rH(pOpMaIuH U crocoObl OCYIIIECTBIEHUS TAKIX
TIPOIIECCOB U METOIOB (MHGMOPMAIIMOHHBIC
TEXHOJIOTUH); 3HATh COBPEMCHHBIC
WHCTPYMEHTAIBHBIC CPEIbI, IPOrPaMMHO-
TEeXHHYECKHE TUIATGOPMBI M TIPOrPaMMHEIC
CpEJ/ICTBa, B TOM YHCIIC OTCYECTBEHHOTO
MIPOU3BOJICTBA, UCIIONB3YEMBIE JUTS PEIICHHS
3a71a4 Mpo(HeCCHOHATBHOMN NeATENbHOCTH, U
MIPHHITUIBI UX PA0OTHI

KoHTpobHBIE BOIPOCH

YMerb: BEIOUPATh U UCIOJIB30BATh COBPEMEHHBIE
HH(POPMaMOHHO-KOMMYHUKAIIMOHHBIE U
HHTENJIEKTyalbHbIC TEXHOJIOTHHY,
HHCTPYMEHTAJIbHBIE CPEAbI, IPOrPaMMHO-
TEXHUYECKHUE IIIAaT(HOPMBI U IPOrPAMMHBIE
CpEICTBa, B TOM YHCIIe

OTEYECTBEHHOI'O MPOM3BOACTBA, JUIS PEILICHUS
3a11a4 npodeccroHabHOM A TEIbHOCTH; YMETh
aHAIM3UPOBATH ITPOQECCHOHAIBHBIE 331a4H,
BBIOMPATh U UCIOJIB30BATH Noaxoasue 1T-

3amaHus s IPOBEPKHU
YpOBHS O0Y4EHHOCTH
Ymems
(ITpunoxxerneNel)

PCLHICHUSA




Bianerh: HaBBIKAMU Pa0OTHI C JISKAIUMHU B
ocHoBe UT-pemiennii JTaHHBIMU; BIAIETh
HaBBIKAMH IIPUMEHEHUSI COBPEMEHHBIX
UH(OPMAITIOHHO KOMMYHHUKAITUOHHBIX U
HMHTEIUICKTYaIbHBIX TEXHOIOT UM,
HHCTPYMEHTAIbHBIX Cpell, TPOrpaMMHO-
TEXHUYECKHX TUTAT(HOPM U MPOrpaMMHBIX
CpEACTB, B TOM YHCJIE OTEYECTBEHHOIO
MIPOU3BOJICTBA, AJIA pEUIEHUA 3a]a4
podheCCUOHANBHON IESITEIbHOCTH

3amanus A7 IPOBEPKU
YPOBHS 00y4EHHOCTH
Braoemy
(ITpunoxenneNe2)




2. TEXHOJIOT'NYECKAS KAPTA JUCHUIIJIMHbI
«BBIYUCJIMTEJIBHASA MATEMATUKA»

Kypc/cemectp: 3/5
KonunuectBo kpenuros (3E): 3
OT4eTHOCTD: 3a4€eT C OLIeHKOM
Ha3sBanmue KoHnTtpous ®DopMa KOHTPOJIA 3a4eTHBIN | 3a4eTHbI | rpaguk
MopayJiei MHHUMY | # KOHTPOJI
AUCUUITUHBI M MaKcuMy | A
coraacuo PII/{ M
Moayas 1
Moayas 1. Texymmit Tunosoit pacuer Nel 8 15
Teopus KOHTPOJIb
norpemHocreii | PyOexxHbIit KonTponsHast pabora 6 10 8
U NPUOJIMIKEHHE | KOHTPOJIb Nel
(pyHkuuii.
Moayasb 2
Moayas 2. Texymuit Tumosoii pacyet Ne2 8 15
YuciaeHHble KOHTPOJIb
METO/IbI PyOexHbIi KonTponsHast pabora 6 10 12
JIMHeHHOHT KOHTPOJTb Ne2
anredpsbl,
HHTEPNOJISIIIUH
U
annpoKcuMAaUu
Monyas 3
MoayJas 3. Texymmmit Tumnosoit pacuet Ne3, 6 12
YuciaeHHoe KOHTPOJIb MOCEeIaeMOCTb,
HHTErPUPOBAHU AKTUBHOCTH 16
€ U peleHne
auddepennuann
HBIX
YPAaBHEHHUIA.
Py6exHbIit KoHntposbpHas padoTa 6 8
KOHTPOJIb Ne3
BCEI'O 3a cemectp
[TpoMexyToUHbII KOHTPOJIb 20 30
(3auer ¢ OIeHKO)
CeMecTpOBBIN PEUTHHT 110 60 100
JMCIUILITNHE




®OH/JI OHEHOYHbIX CPEJICTB

1. KOHT])O.]'ILHLIe BOIIPOCHI M 3a/1aHUS

KonTposnbsHbIe BONIPOCH! A7 MpoBepKH ypoBHs oOyueHHoctd 3HATD

5 CEMECTP - 3AYET C OILIEHKOW.

1. Ilpenmert 1 3a1a4l BEIYUCIUTEILHON MAaTEMAaTHKY;

2. MaremaTtudeckasi MOJIeNIb (PU3UUECKOTO MPOIIECCca;

3.Tounble U TpUOIMKEHHBIE PEILICHUS;

4. HeoO6X0TMMOCTh YMCIICHHBIX METOJIOB B MH)KEHEPHBIX 33]1a4ax;

5. AITOpUTM YHMCIIEHHOTIO PEUICHUS 3a]1a4H;

6. IloHATHE BHIYUCIUTEIIBHOTO SKCIIEPUMEHTA;

7. YCTOUYUBOCTE U CXOIUMOCTD YUCIICHHEIX METOIOB.

8. AOCOJIFOTHAs! ¥ OTHOCUTEbHAS MOTPEITHOCTH; MOTPEITHOCTh UCXOIHBIX JAHHBIX; TOTPEITHOCTh METO/IA;
MOTPEITHOCTh

OKPYIJICHHS; HAKOIIJIEHHE OIMMOO0K; 3HAavaIne NuQpbl; OIIEHKAa TOUHOCTH Pe3yJIbTaTa.

9.HucneHHble METOIBI PEIICHHS HETMHEWMHBIX YPAaBHEHUI: METO]T OMCEKITUU.

10.YucnenHple METObI PEIICHUS] HEIMHEWHBIX YPAaBHEHUM: METO] XOP/I.

11.Yucnennsie METOABI PELICHNs HEJIMHEWHBIX ypaBHEeHUN: MeTo] HproToHa

12. YUnucneHHble METOIBI PEIIEHUS HEIMHENHBIX YPABHEHUI: METO MPOCTOM UTEPALIMH.

13.Pemenne CJIAY METOIOM ® METOZOM MPOCTOH HTEPAINH;

14. Pemenue CJIAY Metonom 3eiaens; CXOAMMOCTh HTEPAIIMOHHBIX METOJIOB; OIIEHKA MOTPEITHOCTH
perieHusl.

15. MuTepnonsnus SKCIEpUMEHTANBHBIX TaHHBIX . MHTepnonsimonHas dhopmyna Jlarpanka; orenka
MOTPEITHOCTH UHTEPIIOJISAINH.

16. HTEpIIONISIINS SKCIIEPUMEHTATBHBIX JaHHBIX . MHTepronsimonHas hopmyna HeloToHa; orieHka
MTOIPEIITHOCTH UHTEPIIOSALNY.

17. AnnpokcuManusi S3KCIEPUMEHTAIBHBIX JAHHBIX: OTINYUE UHTEPIOSALUUHN OT aPOKCUMAIUN.

18. MeTo1 HAaMMEHBIINX KBAJIPaTOB;

19.YucneHHoe UHTErPUPOBAHUE: METOT TPSMOYTOJIbHUKOB;

20. Metoa Tpanenui;

21. Meroa CumrcoHa;

22.YucnenHoe penieHrue 0ObIKHOBEHHBIX U hepeHInaTbHBIX YpaBHEHUH. *MeToa Ditnepa;

23. MoaudunupoBaHHBIN METOT Diiiepa;

24. Metoa Pynre—KyTThi;

25.YucneHHoe MOJIeTMPOBaHKE MTPOLIECCOB, OMUCHIBAEMBIX AU PepeHINaANTbHBIMU YPABHEHUSIMU: IBHKEHUS
TOPHBIX MAIlIWH;

W3MEHEHUs TEMIIepaTyphl;

26. YucneHHoe MOJIeIMPOBAHKE MTPOLIECCOB, OMMCHIBAEMBIX AU(PepeHIIUaNTbHBIMU YPABHEHUSIMHU:
(dunpTparuu; 1eoOpMHPOBAHNS,

M3MEHEeHUs! (PU3NUECKUX MapaMeTpOB BO BPEMEHHU.

Oo0pa3ubl 3axanuii 119 npoBepku ypoBHeii o0yyenHoctn YMETD u BJIAJIETD B
npuwioxenusix 1 u 2.

5.2. TeMbl KYpCOBBIX padoT (IPOEKTOB)

KypcoBbie paboThl y4eOHBIM TUTAHOM HE TTPETYCMOTPEHBI

5.3. ®oHJ O1IEHOYHBIX CPEICTB




®onp oueHouHbIX cpeacTs (POC) st mpoBeneHUs TEKYLET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOYHON
aTTecTanuu 00yJaroIuXcs N0 AUCHUIUIMHE « BRIuCcIuTenbHast MaTeMaTHKay MPECTaBIseT co00i
KOMILJIEKT KOHTPOJIbHO-U3MEPUTENBHBIX MATEPHAJIOB, IPEAHA3HAUEHHBIX /111 KOHTPOJIS U OLICHUBAHUS
pe3yabTaTOB OOYUEHUS 110 AUCLUILTHHE, XapaKTePHU3YIOLIe dTarbl ((OPMUPOBAHUS KOMIIETECHIINH,
OTIpEIeJIeHUs] COOTBETCTBHSI MJIM HECOOTBETCTBHSI YPOBHSI IOCTHXKEHUH 00yUarommerocs miaHupyeMbIM
pe3yabTaTam.

B 5 cemectpe: Tunossie pacuersl Nel, Ne2, Ne3 B konuuectse 10 BapuaHTOB, HA YCMOTpEHUE
IpenoaBaTelis KOHTposibHbIe padoThl Ne 1, 2, 3 (10 BapraHTOB) WJIM KOMIIBIOTEPHBIE KOHTPOJIBHO-
oOyuatonue nmporpammsel TectupoBanus (KOIIT) Ne 1, 2, 3, 4 o pasnenam "Teopust morpenrHocTei u
npubimxenne QyHKIui», « HucieHHbpIe MeTOIbI TMHEWHOW areOpbl, HHTEPIIOJSIINHA U allPOKCHMAITUH. ),
"YucneHHoe unterpupoBanue u pemenue OY ". BapuaHTsl THIIOBBIX pacue€TOB IPEICTABIICHBI B
[MPMJIOXXEHUU Ne 3, konTponbhbix padoT — [IPUJIOKEHUE Ne 4, bunets! 1t npoBeA€HNS UTOTOBOIO
KOHTpPOJISI B 5 ceMecTpe ( 3a4eT C OIEHKON) COCTABIIAIOTCS U3 0a3bl BOMIPOCOB ISl OIICHKW 3HAHUM, YMEHUM
(npunoxenue 1) 1 HaBBIKOB (MPUIIOKEHUE 2), XapaKTEepU3YIOIIKe ATanbl (GOPMUPOBAHUS KOMIIETECHIUH B
MpoIiecce OCBOCHUs 00pa3oBaTeabHOM porpamMmel. O6pasipl 6mieroB npencrasiensl B [IPUJIOXKEHUN
Ne 6

5.4. IlepeueHb BHUI0B OLIEHOUYHBIX CPEJACTB

1. TunoBbIe pacyeTsl.
2. KonTtposabHble paboThI




NPUJIOKEHME 1. 3aganus ansa nposepku od0yyennoctn YMETD

Ipunoxenue Nel
3ananus 1J1s npoBepKu ypoBHs o0yueHHoctu YMETD



MPNNOXXEHWE 1. 3agaHua fna npoBepku 0byyeHHocT YMETb

Pasgen 2. YncneHHble MeToabl IMHENHOW anrebpbl, UHTEPNONALUN 1
annpokcumauymmn

3apaumn Ha CJIAY

10. Matpuua AaBneHuii B CUCTEME U3 TPEX CKBAXKMH UMeeT BUA;

Bxt — X2+ %3 =10
Xi +4x2 —2x3 = -3
2Xj + X2—6x3 =5

[lokaxuTe, YTo AN AAHHON CUCTEMbI BbINOHSETCS YC/I0BUE AMaroHa/lbHOro
npeo6nagaHns, rapaHTUpyHoLLEE CXOAMMOCTb MeToa 3eiaens.

11, Wcnonb3ysa cuctemy ypaBHeHUin 13 3agayuv NelO, BbINOHUTE O4HY UTepauuio metoaa
NPOCTON uUTepauun, NPUHAB 3a HavasibHoe NpubavxeHve Hyneson BekTopX'0' = (O,
0,0)r.

12. [ns cuctemMbl ypaBHeHU 13 3aga4un NelO BbINonHWUTE NepBbIV War metoga 3engens

. 1 = |
(HarauTe KOMMOHEHTY xg ) 1 C ee 1UCMoJIb30BaHnemM Hangute XE 13 B3IB Ha4yasibHoe
npubnmkenneX(0) = (1,1,1)r.

3agaun Ha MHTEPNoNALUUIO

13. Ha ocHOoBe 3KcrnepuMeHTasIbHbIX AaHHbIX 0 TeMnepaType Nopos Ha pasHbIX rybuHax:
X (100 m, 200 m) — Y (15°C, 18°C), MeTo40M SIMHEHOW MHTEepPNoNsauMn onpegenvite
NPUMepPHY0 Temneparypy Ha rnyéunHe 150 meTpos.

14. TlocTpoiTe NHTEPMNONALMNOHHBIA MHOro4Ys1eH JlarpaH»a no Tpem Toykam 3amepa
nnacrtoBoro gasnenus: (1; 2.1), (2; 2.4), (4; 3.0). Bbluncnute 3HayeHne gaBfieHNs B
TOUKe X = 3.

15. CocTtaBbTe TabnuLy pasgesnieHHbIX pasHoCTeN 1 3anuwmnTe NHTEPNONALNOHHBLIN
MHOro4sieH HblTOHa Ang cneyowmx gadHbix: (0; 1), (1; 3), (2; 7).

16. 3BECTHO, 4TO (PyHKUMA nopucTtocTu f(X) MHTEpnonpyeTcss MHOro4sIEHOM BTOPOIA
CTeneHu no ysnam xo=1, xi=2, x?=3 . Makcumym TpeTbel NPON3BOAHON (PYHKUMM Ha
oTpe3ke paBseH max|/w(x)| = 0.6. OueHnTe npefesibHy MorpeLHoCcTb
NHTEpPNoONAUMK B TOUkKe X = 1.5 .



MPNNOXXEHWE 1. 3agaHua fna npoBepku 0byyeHHocT YMETb

3agauun Ha annpokcumauunio (MHK)

17.

18.

19.

20.

Mo pe3ynbTaram YeTblpex 3KCNePUMEHTOB CBA3M Harpysku X u casura nopogdbl Y
noflydeHbl napbl Touvek: (1; 2), (2; 3), (3; 5), (4; 6). HannwunTte cucteMy HopMasibHbIX
ypaBHEHNN MeToAa HauMeHbLINX KBaapaToB A1 NoMcKa JIMHENHOM 3aBUCUMOCTN Y =

ax + b.

PewwnTte cucteMy HOpMasibHbIX YpaBHEHUIA, COCTaB/1EHHYIO B 3adadve Nel7, n Hankaute
NCKOMble KoadpdpuumeHTbl a n b .

[JaHbl 3KCneprMeHTa/IbHble TOYKM 3aBMCUMOCTU NpuUTOoKa Hedtn oT BpemeHu: (0; 1), (1;
2), (2; 5). CoctaBbTe CMCTEMY YPaBHEHWIA A1 HAXOXAEHUSA KOIDPULNEHTOB
KBaZpaTMYHOW annpokcumauumn Bugay = ax2 + bx + ¢ METO4OM HauMEHbLUNX

KBaApaToB.

Bbluncnute octatovHyo Cymmy KBagpaToB (OLWMOKY annpokcumMauunmn) gns Todek (1;
2.1), (2; 3.9), ecnn B Ka4ecTBe CraxXuBalLLEN NTMHUN BblbpaHa TeopeTnyeckas

3aBUCUMOCTb Y = 2X,

Pasgen 3. UncneHHoe MHTerpupoBaHmne n peLleHne
AndbcbepeHUmanbHbIX YpaBHEHN

3agaun Ha YNCNEHHOE MHTEerpMpoBaHne

21. Pacxopg HehTn 13 CKBaXMHbI onuncbiBaeTcs yHkumen /(X)) = Bbluncnure

CyMMapHbIii 06beM A06bIUM HA MPOMEXYTKE BpeMeHmn oT X = 0 10 X = 2, UCNOo/b3ys
MeTo, NPSIMOYTrO/IbHUKOB (NEBbIX) C pa3breHnem oTpe3ka Ha 4 paBHble YacTu.

22. Pewmwmte 3agaydy Ne2l (uHTerpan ot /(X) = Ha oTpeske [0; 2] ¢ konnuecTsoM

pasbueHnii n = 4 ), UCNoNb3ys MeTo Tpaneuyui.

23. BbluncnuTe uHTErpan pabotkl paciunperus rasa fAx2dx ¢ nomouibio meToaa
CumnicoHa (napabos), NpuHAB LWar nHTerpupoBanna h = 1 (Tpu y3na: xo=1, Xi=2, x?=3)

24. Tpy NHTErpMpoBaHUN (YHKLMN MPOHULAEMOCTH nacta MeToAoM Tpaneyuin ¢ warom
h = 0.2 nony4yeHo 3HavyeHne h = 3.450, a ¢ warom h = 0.1 — 3HavyeHne N = 3.456 .
Mcnonb3ysa npaBuiio PyHre, Haingute yTOYHEHHOE 3HAaYeHne nHTerpasna.

10



MPNNOXXEHWE 1. 3agaHua fna npoBepku 0byyeHHocT YMETb

3agayvn Ha 06blKHOBEHHbIE AndidoepeHmasibHble ypaBHeHus (O4Y)

25. JaHo gudpdpepeHumnansHoe ypaBHeHE U3MEHEHNA AaB/IeHUA XXUAKOCTUN B CKBaXXUHE:

dy _
dx

warom h = 0.1, Hanas NPUGNMKEHHbIe 3Ha4YeHnsa B Toukax x = 0.1 n x = 0.2 .

X +Y. HavasnbHoe ycnosue: y(O) = 1. BeinonHUTe ABa Wwara metoga diinepa c

o dv
26. MeTogom 3Junepa pellaeTcsa ypaBHeHMe ABUXEHNSA KapbepHOro camocaasa: @ = 2X

— Y2 ¢ HavyasbHbIM ycroBueMm y(1) = O . HalignTe 3HaYeHne CKOpOCTU y B Touke X = 1.5,
caenas oAuH war ¢ h = 0.5,

d
27. Wcnonb3ys ycnosus 3agaun Ne25 (-X =x+VY,y(0) = 1), Havvllp,me 3HauYeHue pelleHus

B Touke x = 0.1, npMMeHUB MOANIULMPOBaHHbIA MeTof dinepa (MeToq NporHosa
N Koppekummn) c warom h = 0.1.

28. Ona OY nepsoro nopsagka a\ = — 2y c ycnosuem y(0) = 5 BbINOSIHUTE OAWH Luar
X

MeToaa PyHre-KyTTbl 4-ro nopsigka c warom h = 0.2 . Haingute koadpdounumeHTsl Ki v
b.

29. Pewas 3agady Kowwn gns ypaBHeHNS O0caikn KPOB/M BbIPpaboTKM Ha npomexyTtke [0; 1]
¢ waroMm h = 0.2, CTyAeHT NosyyYnn 3HavyeHne B KOHeYHoM Touke y(1) = 12.45 . MNpw
NMOBTOPHOM pacyeTe ¢ waroMm h = 0.1 3HayeHue coctaBuno y(1) = 12.48 . OueHute
MOrpeLLHOCTb BTOPOro pacyeta no metody Jinepa, UCnosb3ysa npasunio PyHre.

30. Ha ocHoBe aHanM3a gudhepeHunanbHOro ypaBHeHUsa TensioobmMeHa B LWaxTHOM

o >'
BEHTU/IALMOHHON CETU g—x = — ﬁy, onpeaenute, Npu KakoMm MakCMMasibHOM Luare

NHTEerpupoBaHns h metog Sitnepa COXpPaHUT BbIYUCUTESIbHYIO YCTONYMBOCTb, €CNN
KoatpdnumeHT 3atyxanma A = 5.

1



MHNPUJIOXEHHME 2. 3aganus ajs npoepku odyyennoctu BJIAJETDH

MNPUJIOKEHMUE 2. 3ananus nis nposepku odyuyennoctu BJJAJIETD

Paszpnen 1. Teopusi norpeniHocTe 1 HeJIMHeHbIE YPaBHEHHUA

12



MHNPUJIOXEHHME 2. 3aganus ajs npoepku odyyennoctu BJIAJETDH

Paznen 2. JIuneitnas ajaredpa, MHTepPNoOJASUA M AaNINIPOKCUM AU
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MHNPUJIOXEHHME 2. 3aganus ajs npoepku odyyennoctu BJIAJETDH

Pasnen 3. UnciieHHOEe MHTErPUPOBaHUe M pelieHue TP PepeHINATbHBIX YPABHEHU I
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MPNNOXXEHWE 2. 3agaHua na nposepku obyyeHHoct BJIAAETb

MopgenupoBaHue npoueccosB Ha ocHoBe O1Y

22,

23.

24,

25.

26.

27.

28.

Ha rpadovke pelueHust 3aaaun Kowm ans ypaBHEHUS [ABUXEHWSI KAapbepHOro
camocBana, nony4yeHHOro MeTooM Jiniepa, BO3HUKIN He3aTyxarolme KonebaHusi, He
COOTBETCTBYIOLIME hu3nKe npolecca. OUueHUTe, CBA3AHO /M 3TO C BbIYUC/IUTENBHOA
HEYCTOUMBOCTLIO MeToa Npu BbibpaHHoM Lware h.

Mpn MogennpoBaHUM U3MEHEHNSA Temnepartypbl BMeLwatoLwmx noposa ncnosib3osaincb
mMeToq dinepa n metof PyHre-KyTTbl 4-ro nopsigka. Ha ocHoBe 3HaHUSA UX NOKasIbHbIX
norpewwHocter (O(/r) n O(7r)) o6bACHUTE, NOYEMY BTOPOI MeToA NO3BOMNI
NCnosb30BaTb 3HAYMTE/ILHO 60/1ee KPYMHbIN LWar CeTKU.

N3yunte pesynbTaTbl YAC/IEHHOIO MOAENNPOBaHNA HecTaunoHapHoi onnbTpanmn
HepT BO BpeMeHu. NMpoBepbTe afekBaTHOCTb MOYYEHHbIX KPUBbIX AaBeHus
6a30BbIM (PU3NYECKMM 3aKOHaM (COXpaHeHue Macchl, 3aTyxaHue npoLeccos).

CpaBHUTE [BE YMC/EHHbIE TPAEKTOPUM Ae)OPMUPOBAHNSA KPenu BbIpaboTKM BO
BPEMEHW: 0fHa NoslyYyeHa siBHbIM MeTo0M Jiinepa, Apyras — MOANGULMPOBAHHbIM
mMeTooM (MpeauKTop-KOPPEKTop). YKaxuTe, Kakoe pelleHne siBnsietcst 6onee
HaAEXHbIM B YC/IOBUSX XECTKMX AndhdpepeHLmanbHbIX YpPaBHEHWIA.

B xoZe BbIMMCNNTENBHOIO 3KCNEepMMeHTa Mo NCcnef0BaHUI0 TEMI0BOrO pexnma
LaxTbl 6bl1a nosyyeHa pacxoAMMOCTb YNC/IEHHOTO peLleHns andpdpepeHumnanbHoOro
ypaBHEHUSA TENNONPOBOAHOCTUN. Bnagesi HaBblkaMy YCTOMUYMBOCTU UYNUCTIEHHbIX CXEM,
npeanoXuTe KOPPEeKLUMIO wara no BpeMeHW U1 no NpocTpaHCTay.

Mo roToBbIM rpadoukamM pa3oBbiX NOPTPETOB ANHAMUYECKON CUCTEMbI FTOPHbIX MalLWH
onpegennTe MOMeHTbI BPEMEHU, B KOTOPbIE YMCNeHHoe peleHne OLY TepsieT
YCTONUMBOCTb M3-3a BbICOKOI XXECTKOCTU YPaBHEHUIA.

OLEeHUTe CTPYKTYPY MTOrOBOrO Hay4yHOro oTyeTa no YNC/IeHHOMY MOAETMPOBaHMIO
thnNbTpaUMOHHbIX NpoLeccoB. MpoBepbTe, COAEPXUT /TN OH BCe 06s3aTe bHbIe
KOMMOHEHTbI: MOCTAHOBKY 3a/aunl, 060CHOBaHVe Bbibopa MeToa, OLEHKY
MOrPeLLHOCTM 1 DU3NYECKYIO UHTEPNPeTaL M0 pe3y/bTaToB.
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29.

30.

MPNNOXXEHWE 2. 3agaHua na nposepku obyyeHHoct BJIAAETb

Icnonb3ys BbIXOAHbIE JAaHHbIE PACUYETHOIO KOMM/IEKCA, COMOCTaBbTe MaTeMaTUYECcKyo
MOZe/lb U3MEHEHUSI (OU3NYECKNX NAapaMEeTPOB rOpPHOI NOPO/bl C UCXOAHLIMY
reoNIorMYeckUMi AaHHbIMK 1 cenaiite BbiBOg 06 afeKBaTHOCTU NPYMEHEHHOIO
YMCNEHHOrO asropuTMa.

Ha ocHoBe aHasM3a rpadukoB N3MeHeHUs AasneHns 6ypoBoro pactsopa,
MONYYEHHbIX B pe3ysibTaTe CepuiiHbIX KOMMbIOTEPHbIX pacyeToB, chopMynupyiite
NHXEHEepHble pekoMeHAaumMn No ynpasfieHno TEXHO0TMYECKM NPOLLECCOM
6ypeHus.
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HPUJIOKEHHUE 3. O6pa3ubl THIOBBIX pacyeToB

HNPUJIOKEHUE 3. ObPA3ILIBI TUITIOBBIX PACYHETOB
Tumnosoii pacuer Nel
Pasnen «Teopusi morpemsocTei U npudamkenne GpyHkumin

Bapmuanr 1

3ananue 1. OnpeneseHue MOrpeIHOCTH H3MepeHus Ae¢GopMauu TOPHOI MOPOAbI

[Ipu naboparopHOM Hcclieq0BaHUU 00pa3iia TOpHOM MOPOAbI AehopMalus ONpPeEeIsieTCs
o ¢opmyrie

Al

=

rae l,— nepBoHavanbHas JiIMHa oOpa3ua, MM; Al— u3MeHeHue ITTMHBI 00pasiia, MM.

3anmanbl u3MepeHHble 3HaueHus lou Al, a Taxke MX aOCONMIOTHBIE MOTPEIIHOCTHU: Ly =
100.0 mm, Al = 2.50 mm, Aly = 0.2 MM, A(Al) = 0.03 mm.

TpeOyercs:

1. BBIYUCAUTH OTHOCUTENBHYIO 1€(OPMALIUIO:

Al

2. Onpenenuth a0CONIOTHYIO MOTPEITHOCT PE3YIIbTarTa:

&

&

pe ~ =25 acan + |25 ar
M FTN) 91,1 =
3. Tonyuuts dhopmymy
AAD) Al
e ~ (Al)

0 0
4. OnpenenuTh OTHOCUTEIIBHYIO MOTPEIIHOCTb:

Ae
58 = ? . 100%

5. lIpenctaBuTh pe3yapTar B BUIE

e=(e+Ad)|
6. Cnenath BBIBOJ O BIUSHUU MOTPENTHOCTEH [y AlHAa KOHEUHBIH PE3yabTaT.

3ananme 2. OmnpeneseHHe ONTHMAJBHOIO MapamMerpa mnpoBerpuBaHus. [Ipu
MPOEKTUPOBAHUM  BEHTWISLUMU  HEOOXOJUMO  OMNpPENENUTh ONTUMAJIbHBIM  MapameTp
NPOBETPHUBAHNUS TYITHKOBO# BEIpaOOTKHM X. MaTemMaTnueckas MOfeNb IIpoliecca UMeeT BUj, X5 —
x? — 6 = 0. Kopenb, cOOTBETCTBYIOMUIA (U3MUECKH TOMYCTUMOMY PEKHUMY, HAXOMUTCS Ha
orpeske [2; 3] . Haiitu ero MeTomoM JeJ€HHs OTpe3Ka IomojaM ¢ TodHocThio &* = 0.01
METOAOM JEJIEHHUS OTPE3Ka MOIOJIaM.
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HPUJIOKEHHUE 3. O6pa3ubl THIOBBIX pacyeToB

3ananue 3. OmnpenejieHMe KPUTHYECKOr0 NmapamMerpa Harpy3ku Ha kpemnb. lIpu
OLICHKE YCTOMYMBOCTH KpEenH HEOOXOAUMO OINPEAENIUTh KPUTUUYECKUI NapaMeTp Harpy3Ku X.
PacuéTHas Moaeapr UMeEeT BU
x3—4x—-1=0.
VcKoMBIif TapamMeTp HaXoauTCs Ha otpeske [2; 3]. OnpenenuTs ero MeToaoM XOp/I ¢ TOYHOCTHIO
A =0,01.
3ananue 4. OnpeneneHue napamMerpa paspyumieHusi ropHod mnopoabl. Ilpu
UCCJIEIOBAaHUM pa3pyIllIeHUs TOPHOU MOPOABI HEOOXOUMO OIPENETUTh KPUTUUECKUM MTapaMeTp
paspyiuieHus x. Maremarnueckass MOJENb:
x3—-5x—-2=0.
B xadecTBe HauaJIbHOTO MPUOIMKEHUSI IPUHATD X = 2,5. Haiitu napametp metogom Herotona
¢ Tounocteio A = 0,01.

Tunosoii pacuer Ne2
Pasnen 2. YnciaeHHbIe MeTOABI JJHHEIHOM aare0pbl, HHTEPNOJSAUHA U allNPOKCUMALNH
Bapuanr 1

3ananue 1. UHTEpHOJSAIUSA IKCIIEPUMEHTAIbHON 3aBUCUMOCTH

IIpn wuccrnenoBaHWM TOPHOM MOPOABI SKCIEPUMEHTANBHO YCTAaHOBJIIEHA 3aBUCHMOCTH
aedopManuu £ OT ACUCTBYIOIIEH HArPy3KH P.

DKcrepuMeHTalIbHbIE 3HAY€HUs PEACTaBIEHbI B TAOIHIIE.

€ 0.010 0.020 0.030 0.040
P, Mlla 18 31 47 68

HeoOxonuMo ompenenuTs Harpy3Kky P npu 3agaHHON IMPOMEXYTOUHOH nedopmaruu £,
KOTOPOM HEMOCPEACTBEHHO B KCIIEPUMEHTE HE U3MEPSIIH.
JI714 3TOro UCNoJIb30BaTh HHTEPIOJASIHMOHHBIM MHOTO4JI1eH Jlarpan:ka:

P(e) = z P; L;(e),
i=0

e

n
E — Sj

Li(e) =

j=0
JE!

gi_gj

Tpeoyercs:
1. 3anmcarp 3KCIEpUMEHTAJIbHBIE JaHHBIE.
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HPUJIOKEHHUE 3. O6pa3ubl THIOBBIX pacyeToB

2. IlocTpOoUTh MHTEPNOISILIMOHHBIN MHOTOUIEH Jlarpanxa.

3. BrerauciauTe 3HaYeHUE

P(e").
4. Onpenenuth HArpy3Ky Mpu 3aJaHHOMN AedopMaIuu.

5. Cpnenarb BBIBOJ O MOJYYEHHOM pE3yJbTare.

6. Omnpeaenuts P ipu €* = 0.02

3apanme 2. [Ipu n3MeHeHrnn m1yOWHBI 3aJI€raHysl MOJAYYeHbl 3HAUCHUS TaBICHUS:
h, m 10 20 30 40
P, MIIa 2.1 4.3 6.8 9.6

Hcronb3yst HHTEpIOJISIMOHHBIN MHOTOWIeH HptoToHa, onpenenuts P(25).

3ananue 3. [Ipu npoeKTUPOBAHNUM BEHTUJISIIMOHHOTO TOPU30HTA YTOJIBHOMN IIaXThI
HEO0OXO0JIMMO paccunTaTh paclpeielieHue pacxol0B BO3/lyXa X1, X2, X3 (B M?/c) Ha Tpex
B3aMMOCBSI3aHHBIX Y4acTKax. V3 3aKOHOB CETOYHOTO pacipeeNieHus] BO3IYIIHbIX TOTOKOB
nonyudena CJIAY:

10x1 + 2x2 + X3 = 15,
—X1 + 12x2 + 3X3 == 22,
le — Xy + 8.X3 = 17.

[IpuBenuTe cucTEMy K UTEPAIlUOHHOMY BHUJTY, TPOBEPHTE BHITIOJHEHUE JOCTATOYHOTO YCIOBUS
CXOJIMMOCTHU M HAWJIUTE PpacXo/ibl BO3yXa METOJ0M MPOCTOM Utepaiuu ¢ TouHocThio €=0,01

3aganue 4. Ilpu pacuére yCTOWYMBOCTH TOPHOM BBIPAOOTKH YYHUTHIBAIOTCA TpHU
B3aHMOCBSA3aHHBIX MapaMeTpa: X;— XapaKTEPU3YET HANPSHKEHHOE COCTOSTHUE MACCHUBA, Xp—
nehOpMaIIIOHHOE COCTOSTHUE KPEIU, X3— MapaMeTp B3aUMOJICUCTBHs MaccuBa C Kpembio. B
pe3yJibTaTe JMHEAPU3ALMU PACUETHON MOJIENIH MOJIyYE€HA CUCTEMA. ..

12x1 + Xy + X3 = 15,
X1 + 10x2 + X3 = 14‘,
X1 + Xy + 11X3 = 16.

TpeOyetcsi: onpeenuTh 3HAUCHUS X1, X, X3MeToA0M 3eiaens ¢ TouHocthio € = 0.001.
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HPUJIOKEHHUE 3. O6pa3ubl THIOBBIX pacyeToB

Tunosoii pacuer Ne3

YUCJEHHOE UHTEI'PUPOBAHUE U OY

1. (I)HJILTpaIIHOHHBIﬁ NMOTOK »KHUJIKOCTH.
2

X
q(x) = 1+x
Onpenenuts 00U GUIBTPALMOHHBIN MOTOK
1 2
0= 1+x dx

0
MetojioM CumIiicoHa npu n = 4.

2. U3MeHeHHe KOHIEHTPAIuU ra3a B BbIpadoTke.

Y_Hy 0) = 0
dx S TrXT Y YR =0

Haiitu y(0.4)meromom Ditnepa npu h = 0.1.
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INPUJIOKEHUE 4. O6pa3ubl KOHTPOJIBLHBIX padoT

HNPUJIOKEHHUE 4. O6pa3ubl KOHTPOJBHBIX padoT

KOHTPOJIBHASI PABOTA Ne 1
Teopust norpemnocTeil u npudamKeHne GyHKumi

1. Ilpu u3mepenuu myOMHBI TOPHOM BBIPAOOTKH Mony4yeHo h = 398M, MCTMHHOE 3HAYEHUE
hy = 400M. HaitTi abCOMOTHYIO M OTHOCUTEIIBHYIO MOTPEITHOCTH.
2. Oxpyruth X = 18,7364 10 nByX 3HAKOB TOCIE 3anaToi. HallTu aGCoMOTHY IO TOTPENTHOCTD

OKPYTJICHUSI.
3. JlaHsbl:
f2) =5, f(4)=9.

a) Haiitu f (3) MeTomoM JIMHENHHOM WHTEPNOJIALMH.
0) WMsBectHo, uto TouHOe 3Hauenue f(3) = 7,1. Haiitu aOGCOMIOTHYI MOTrPENIHOCTh

WHTCPITOJIALUN.
KOHTPOJIBHAS PABOTA Ne 2

Pazgen 2. YuciaeHHble MeTOAbI JIMHEHHOMH anredpbl, HHTEPNOJISIUU U aNINPOKCUMAIIUA

Bapuanr 1
1. IlpuBecTH cucTeMy K UTEPAIIMOHHOM (popMe U PelIUTH €é MeTOI0M MPOCTHIX
uTepaumi ¢ TouHocThbio £ = 0.01.
6x1 +x, +x3 =9,
X1+ 7x, + x3 = 16,
X1+ xy +6x3 =09.
HavanpHOoe npubanxeHue:
xio) = xéo) = xéo) = 0.
2. IlpuBecTH cucTeMy K HTepallMOHHOI ¢opme u penTh €€ meToaom 3eiies ¢
TO4HOCTHIO € = 0.01.
Pemnth cuctemy metonom 3eiaens:
7x1 + x5 + x3 = 10,
x1 + 6x5 + x3 = 14,
X1+ xy, +7x3 = 12.
HauansHoe npubnimkenue:
xio) (0) 0) _

=X, =X3 =
3. Uarepnoasiuus Jlarpanxka
Jlana Tabnuna:
x 0 1 2 3
y 1 3 7 13

Hcnonb3ys mHOrounen Jlarpanxa
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INPUJIOKEHUE 4. O6pa3ubl KOHTPOJIBLHBIX padoT

n
n
X — x]
LTL (x) = yl )
: Xi — x]
i=0 .
J=0
Jj#i
HaiiTh npuommkénnoe 3naucHue f(1.5).
4. MeTox HAaMMEHBLIIUX KBAJAPAaTOB
JI71s1 DKCIIEPUMEHTAJIBHBIX JaHHBIX
x 1 2 3 4
y 2 4 5 7
HAWTH JTMHEHHYIO allPOKCUMALIUMIO ¥ = d + bX METOIOM HaMMEHBIIMX KBAaJAPATOB U

BeIYKCIIUTE V(2.5).

KOHTPOJIBHAS PABOTA Ne3
YUCJEHHOE UHTEI'PUPOBAHUE U OY
Bapuant 1

1. ITpuToK BO/ABI B TOPHYIO BBIPA0OTKY. Pacxos1 BOJBI BJIOJIb y4acTKa BHIPAOOTKH H3MEHSIETCS 110 3aKOHY

40 = In(x + 1)-

3
In(x +1
o= [0
x
1
METOJIOM Tpaneuui npu n = 4.

2. Pazpymienne mesmka. [Iporecc pa3pyiieHus meimka OlUChIBAETCS YpaBHEHUEM

OnpenennTb CYMMapHBIH IPATOK BOJBI

dy )
_— = ) =0
Xty y(0)

Haiit mpubnmxénnoe snagenne y(0.4)meroqom Ditnepa ¢ marom
h=0.1.
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MHNPUJIOKEHMUE 5. O6pa3zen 6uJiera

Ksipreizko-Poccuniicknii CiaBsiHCKUH Y HUBEpPCUTET
Kagenpa Beicuieit MatemaTuku

Kypc 3 Cemecmp 5
Jlucyuniuna BeIYHCIUTEIbHASE MATEMATHKA
Cneyuanvnocmos EDIT

SK3AMEHALIMOHHBIN BUJIET Ne 1

1.IIpubinskeHHbIe Ynciia ¥ OLIEHKA UX MOTPELIHOCTEM.
2. Meton npoctoit urepanuu pemenus CJIAY.

3. HOCTpOI/ITI) HHTGpHOHSIHHOHHBIﬁ MHOT'OYJICH Harpamxa IO IPpUBCACHHBIM JTaHHBIM

i 0 1 2
X -1 0 2
y 1 -1 1

4 Metonom Pynre-KyTThl HaliTH pellieHre ypaBHEHUS C HAYAJIbHBIM yCIIOBUEM

1
y=2y +x' y0)=-1

Ha otpeske [0;0,5] ¢ marom h=0,1.

5.0TaenuTh KOPHU ypaBHEHUS Xx- SIN X =0,25 aHaTUTHYCCKU U YTOUYHUTH OJUH M3 HHX

METOJIOM XOpJ ¢ TouHOCTHIO 40 0,001.
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