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

IInanupyemble pe3yabTaTbl O0y4YeHHsl IO Bunsi
(I)OpMpreMbIe KOMIIETCHIIUNH AUCHUIIMHE, XaPAKTCPU3YIOIIHE ITAIIbI OIICHOYHBIX
(opmupoBanus KoMIeTeHIMH cpencts/ mugp

pa3jeiia B JaHHOM
AOKYMEHTe

OIIK-20: Cnoco0eH 3HaTh: MPOLIECCHI, METOIbI TIOUCKa, cOopa, KOHTpOJIbHBIE BOITPOCHI

NOHMMATH NPUHIHIIBI XpaHeHus, 00pabOTKH, MPeICTaBICHHUS,

PadoThI COBpeMEeHHBIX pacrpocTpaneHus uHGOpMaIK U

HH(OPMAIMOHHBIX CIOCOOBI OCYILIECTBICHUS TAKUX ITPOLIECCOB U

TEXHOJIOTUH U METO/I0B (MH(OPMAIIIOHHBIE TEXHOJIOTHN);

HCII0JIL30BATH HX LI 3HaTh COBPEMEHHbIE

pelieHus 3a1a4 MHCTPYMEHTAJIbHBIE CPEJIbl, IPOTrPaAMMHO-

npogecCHOHANbHOU TEXHUYECKHUE TIAaT(HOPMbI U POTrpaMMHbIE

AeATeJIbHOCTH CpEICTBa, B TOM YHCIIE

OTEUECTBEHHOTO MTPOU3BOJICTBA,
UCTIOJIb3YEeMBbIC ISl PEIICHUS 3319
poeCCHOHAIBHOU NEATETHHOCTH, U
MPUHIIMIIBI KX pabOThI

YMeTh: 3agaHus I TPOBEPKU
BBIOMpAaTh W HCIOJb30BaTh COBPEMEHHBIE| ypOBHS 00YUEHHOCTH
nH(})OPMAITMOHHO-KOMMYHHUKAITMOHHBIE U Yuemo
AHTEIIEKTYaJIbHbIE texaoioruu, (IIpunoxenuneNel)

WHCTPYMEHTAJIbHBIE  CPENbl, MPOTPaMMHO-
TEXHUYECKHE IUIaTGOpMbl U MPOrpaMMHbBIE

CpencTBa, B TOM
YHCIe OTEYECTBEHHOTO IPOU3BOJACTBA, I
pereHus 3amad npodecCHOHATHHOH
JeSTeTBbHOCTH, YMETh

aHAJIM3UPOBaTh MpodecCHOHANBHBIC 3aJauu,
BBIOMPATh W WCIOJIB30BaTh moaxossaiue 1T

penieHus
Baajgerp: HaBbIKaMH paOOTHI C JISKAITUMHU B

ocHoBe M T-peniennii JaHHBIMU; BIaJACTh 3aaHus 17151 MPOBEPKU
HaBBIKAMU TIPUMEHEHUS YPOBHSI 00y4IEHHOCTH
COBPEMEHHBIX HH(POPMAITMOHHO- Braoemo

KOMMYHHKAIIMOHHBIX U HHTEIUICKTYanbHbIX | (IIpunoxenneNe2)
TEXHOJIOTUH, UHCTPYMEHTAIBHBIX CPEJI,
IPOrPaMMHO-TEXHHUECKUX IIaTHOPM U
IPOrPaMMHBIX CPEJCTB, B TOM YHCJIC
OTEUECTBEHHOIO ITPOU3BOJICTBA, JIIS
peleHus 3a1a4 npoQeccuoHaIbHON

JIeATEIIbHOCTHU
OIIK-17: Cnoco0en| 3HaTh: KOHTpOIBHEIE
Y4acTBOBATH B/METOJIBI pa3paboOTKu paboyeil MPOEKTHOU H BOIIPOCHI
MCCIeOBAHMAX  00beKTOB/TEXHUYECKOH JOKYMEHTAIH, OQpopMIIeHUE
npogeccuoHATbHOM 3aKOHYEHHBIX MPOEKTHO-

nesiTeJJbHOCTH " ux| KOHCTPYKTOPCKUX paboOT B HCCIEIOBAHUIX

CTPYKTYPHBIX 00BEKTOB MPOPECCUOHANBHON NEATEILHOCTH

DJIEMEHTOB UX CTPYKTYPHBIX DJIJIEMEHTOB U JPYIrUM

HOPMATUBHBIM JOKYMCHTAM




YMmeTh: IMPUMCHATH CTAHAAPTHBIC MCTObL
pacdera MpH UCCIeJOBaHHH OOBEKTOB
npodeccHoHaNBEHOM NESATEILHOCTH U UX
CTPYKTYPHBIX 3JIEMEHTOB

3amanus A7 IPOBEPKU
YPOBHS 00y4EHHOCTH
Ymemo
(ITpunoxenueNel)

Bngg!eTL: MCTOJUKAMU COCTABJICHUA HAYYHBIX
OTYCTOB IO BBIITOJIHCHHOMY 3aJaHUIO U
BHEAPECHUS PE3YJIBTATOB UCCIEAOBAHUN U
pa3paboTok B o0acTu mpodecCuOHATBLHOM

3agaHus A1 TPOBEPKU
YpOBHS 00Y4EHHOCTH
Bnaoemy

JIESITEIILHOCTH (ITpunoxxenueNe2)
OIIK-5: Cnioco0eHn padorarh|3uarb: COBPEMEHHOE MpOrpaMMHOE KonTtposnbHbIe
C MPOrpaMMHBIM obecrieueHne o0mrero, CIEIIMATTLHOTOBOIIPOCHI

o0ecreyeHnemM 001Eero,
CIenUaJbHOr0 Ha3HAYEHHS
W MO/IEJTUPOBAHUSA TOPHBIX U
reoJIOrn4ecKuX 00beKTOB

HaA3HAYCHUA U MO[[GJII/IpOBaHI/IFI I“OpHI:IX 41
TEOJIOTUYECKUX 0OBEKTOB

YMeThb: HCNOIB30BaTh PYHKIMOHAI U
WHCTPYMEHTBI KOMIIBIOTEPHBIX CUCTEM IS
pelieHus npoQeccuoHaIbHbIX 3a1a4

3amaHus A7 IPOBEPKU
YPOBHS 00y4EHHOCTH
Ymemo
(ITpunoxxenueNel)

Baagers: CriocoOeH paboTaTs ¢
MIPOrPAaMMHBIM 00eCIIedeHUEM O0IIIeTo,
CIEIHATEHOTO HAa3HAYCHUS U MOJICITHPOBAHUS
TOPHBIX U T'€OJIOTHYCCKUX 00BEKTOB

3agaHus I TPOBEPKHU
YpOBHSI 00y4E€HHOCTH
Braoemyo
(ITpunmosxenneNe2)




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
[TpoMexyTOouHbII KOHTPOIIb 20 30
(3auer ¢ OIeHKO)
CeMecTpOBBIN PEUTHHT 110 60 100
JMCIUILITNHE




®OH/JI OHEHOYHbIX CPEJICTB

1. KOHT])O.]'ILHLIe BOIIPOCHI M 3a1aHUHA

KonTponbsHbIe BONIPOCH! A7 MpoBEepKH ypoBHs o0yueHHocTd 3HATD

5 CEMECTP - 3AUET C OIIEHKOJ.

1. Ilpenmert 1 3a1a4l BEIYUCIUTEILHON MAaTEMAaTHKY;

2. MaremaTtudeckasi MOJIeNIb (PU3UUECKOTO MPOIIECCca;

3.Tounble U TpUOIMKEHHBIE PEILICHUS;

4. HeoO6X0TMMOCTh YMCIICHHBIX METOJIOB B MH)KCHEPHBIX 33/1a9ax;

5. AITOpUTM YHMCIIEHHOTIO PEUICHUS 3a]1a4H;

6. IloHsITHE BHIYUCIUTEIHHOTO 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 HEIMHEWMHBIX YPABHEHUM: METO OMCEKITUU.

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

11.Yucnennsie METOABI PELICHNs] HEIMHEWHBIX YpaBHEHM: MeTox HproTOHA

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

13.Pemienne CJIAY MeTOI0M * METOJIOM TNPOCTOM UTEpALNH;

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

15. MuTepnonsmus 3KCIepUMEHTATBHBIX JaHHBIX . HTepronsimonHas ¢popmyna Jlarpanka; oreHka
MOTPEITHOCTH UHTEPIIOJISAINH.

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

17. AnnpokcuManys 3KCIEPUMEHTAIbHBIX JAHHBIX: OTIMYAE MHTEPIOJISILIMY OT alllIPOKCUMALUH.

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 Ditiiepa;

24. Metoa Pyure—KyTThi;

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

W3MEHEHUs TEMIIepaTyphl;

26. YucneHHoe MOJIeIMPOBAHKE MTPOLIECCOB, OMMCHIBAEMBIX AU(PepeHIIUaNTbHBIMU YPABHEHUSIMHU:
(bunpTparuu; 1eopMHPOBAHNS,

M3MEHEeHUs (PU3MYECKUX 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. ®oH OLIEHOYHBIX CPEACTB




®onp oueHouHbIX cpenacts (POC) st mpoBeeHUs TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOMN
aTTecTanuu 00yJaroIuXcs N0 AUCHUIUIMHE « BRIuCcIuTenbHast MaTeMaTHKay MPECTaBIseT co00i
KOMILJIEKT KOHTPOJIbHO-U3MEPUTENBHBIX MATEPUAJIOB, IPEAHA3HAUYEHHBIX JJI1 KOHTPOJISI U OLICHUBAHMS
pe3yabTaTOB OOYUEHHS 110 AUCIUILTUHE, XapaKTePHU3YIOLIHe dTarbl (POPMUPOBAHUS KOMIIETECHIINH,
OTIpEIeJIeHUs] COOTBETCTBHSI MJIM HECOOTBETCTBHSI YPOBHSI IOCTHXKEHUH 00yUarommerocs miaHupyeMbIM
pe3yabTaTam.

B 5 cemectpe: Tunossie pacuersl Nel, Ne2, Ne3 B kosmyecte 10 BapuaHTOB, HA YCMOTpEHHUE
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 IMHEHHOH anreOphl, HMHTEPIIONIAIUN 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
KOHTPOJISI B 5 ceMecTpe ( 3a4eT C OIEHKOW) COCTABIISIFOTCS U3 0a3bl BOMPOCOB JIJIsl OIICHKW 3HAHUH, 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 BHI0B OLIEHOYHbBIX CPEACTB

1. TunoBbIe pacyeTsl.
2. KonTtposabHble paboThI




NNPUJIOKEHME 1. 3aganus nis nposepkn od0yyennoctn YMETD

Ipunoxenue Nel
3ananus 1J1s npoBepKu ypoBHs o0yueHHoctu YMETD



MPNNOXXEHWE 1. 3agaHua fna nposepku 0byyeHHoct YMETb

Pasgen 2. YUncneHHble MeTodbl IMHEHOWN anrebpbl, MHTEPNONSALUUA U
annpokcumMauum

3apaum Ha CN1AY

10. MaTtpuua gaBneHuii B cUCTEME U3 TpexX CKBaXUH UMeeT BUA:

5% — X2 + Xg, — 10
| %P+ 4%2 - 2x3 = —3
2*1 + X2 - 6x3 = 5

JokaxuTe, 4To A/1s1 [AHHOWN CUCTEMBbI BbINO/HAETCSA YCNOBUE AMArOHasIbHOIo
npeobnagaHvs, rapaHTvpyrowee cXoaMMocTb MeToga 3engens.

11. Wcnonb3ys cuctemy ypaBHeHU 13 3agadun NelO, BbINOSIHUTE O4HY UTepauuto metoga
NMPOCTOW nTepauuun, NpUHSB 3a HadasibHoe nNpubnmxkeHne Hyneson BekTop A'0l = (O,

0,0/.

12. Ona cuctembl ypaBHeHU 13 3agaum NelO BbINOAHUTE NEpBbIA War metoga 3engens

. 1 3 I
(HaMgMTEe KOMMOHEHTY *S ) W C ee 1UCnosib30BaHNeM HanauTe xg Iﬁ_ B3IB HaYaslbHOe
npnonmwkenne A"0 = (1.1.1)r.

3agayn Ha MHTepnoaunto

13. Ha OoCHO3e 3KcnepuMeHTasIbHbIX AaHHbIX 0 TeMMNeparTtype nopos Ha pasHbIX rybuHax:
X (100 m, 200 M) Y (15*C,18*0), meTOAOM JIMHENHOW MHTEPNOIAUMN onpeaenvTe
NpUMepPHY TemneparTypy Ha rnyomnHe 150 meTpos.

14. TlocTpoinTe MHTEPMNOAALNOHHbLIA MHOrous1eH JlarpaH»a no Tpem Touykam 3amepa
nnacrtosoro gaesneHuvs: (1; 2.1), (2; 2.4), (4; 3.0). Bbluncnnte 3HavyeHne faBrieHNA B

TOukKe X = 3.

15. CocTaBbTe Tabnunyy pasgenieHHbIX pasHOCTel 1 3anuinTe MHTePNONSALNOHHbIN
MHOrousieH HbroTOHa A4 cnepyrowmx gadHsix: (O; 1), (1; 3), (2; 7).

16. M3BecTHO, 4TO OyHKUMA nopuctocTu f(X) nHTepnonmpyeTcss MHOro4s1€HoOM BTOPOM
CTeneHun no ysnam Xu=1, xi=2, xr=3 . Makcumym TpeTbeil NPOM3BOAHON (PYHKLUMN Ha
oTpe3ke paseH Liiax|/W(*)| = 0.6. OueHuTe npeaesnbHy0 NOrpeLwHoCcTb

MHTEepnonsAunm B Touke X = 1.5 .



MPNNOXXEHWE 1. 3agaHua fna nposepku 0byyeHHoct YMETb

3apaym Ha annpokcumaunio (MHK)

17. To pe3ynbTartam YeTblpex 3KCNEePUMEHTOB CBA3WN Harpyskm X n casura nopogbsl Y
nonydyeHnl napbl TOouek: (1; 2), (2; 3), (3; 5), (4; 6). Hannwmte cncremy HopmMasbHbIX
ypaBHeHW MeTofa HauMeHbLUNX KBaApaToB A1 Noucka IMHENHOW 3aBUCUMOCTUN Y =

18.

19.

20.

ax + b.

Pewunte cuctemy HopMasibHbIX YypaBHEHWI, COCTaB/IEHHYIO B 3agade Nel7, n HalguTe

MCKOMble KOado(puumeHTbl a n b .

JaHbl aKCcrnepnMeHTasibHble TOUKN 3aBUCUMOCTU NpuUToKa HeddTn oT BpemeHu: (O; 1), (1;
2) , (2; 5). CocTtaBbTe cMCTEMY YPaBHEHUN O/19 HAXOXAEeHUA KO3I(hPULNEHTOB
KBagpaTUYHOM annpokcuMmauum Buaay = axr + bx + ¢ MeTogoM HaMMeHbLUNX

KBaapaToB.

Bbluncinte octatouHyo CyMMy KBaapaTtoB (OLWMOKY annpokcumauum) anida todvek (1;
2.1), (2; 3.9), ecnn B KavecTBe CriaxusarLLen IMHUN BblbpaHa TeopeTnyeckasi

3aBNCUMOCTb Yy = 2X .

Pasgen 3. YUincneHHoe MHTerpmpoBaHue n peLleHne
AndbcbepeHumanbHbIX ypaBHEHNA

3aga4vn Ha YyncrieHHoe UHTerpupoBaHue

21.

22.

23.

24,

Pacxof HedT 13 CKBaXXMHbI onucbiBaeTcs dyHkumen /(X) = -— Bbluncnure

CYMMapHbIii 06beM 400bl4M HA NPOMEXYTKe BpemeHn OT X = 0 A0 X = 2, NCNOoJb3ys
MeTo/, NPAMOYrOJ/IbHUKOB (N1€BbIX) C pa3breHnem oTpeska Ha 4 paBHble YacTu.

Pewmwute 3agavy Ne2l (vHterpan oTt/(y) = Ha oTpe3ke [0; 2] ¢ KonIM4ecTBOM
pas3bueHnii N1 = 4), UCNoNb3ysa MeTon Tpaneuuin.

3 1
Bbluncnute nHTerpas paboTbl pacwimpeHus raa X~ dx ¢ noMmowbo metoaa
CumncoHa (napabosn), NpuHAB war HTerpypoBaHnsa h = 1 (Tpu ysna: xo=1, xi=2, xi=3 ).

Mpu MHTErpmpoBaHnn OYHKLMM NPOHNLAEMOCTM nfacta MeTo4oM Tpaneunii ¢ warom
h = 0.2 nonyyeHo 3HaveHne h = 3.450, a ¢ warom h = 0.1 — 3Ha4veHne h = 3.456 .
Vicnonb3ys npaBuiio PyHre, HanguTe yTOYHEHHOE 3HavYeHne nHTerpana.
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MPNNOXXEHWE 1. 3agaHua fna nposepku 0byyeHHoct YMETb

3agaym Ha 06bIKHOBEHHbIe anddhepeHumanbHble ypaBHeHUs (O4Y)

25. [aHo guddepeHLnanbHOe ypaBHEHNE U3MEHEHUS AABMEHUS XXUOKOCTU B CKBaXUHE:

d u
d_y = X + y. HavanbHoe ycnosue; y(0) = 1. BeinosiHnTe ABa wara metoga dunepa ¢
X

warom h = 0.1, Haiaa NPUGIMKEHHbIE 3HaYeHus B Toukax X = 0.1 nx = 0.2,

< y
26. MeTomoMm Jinepa pellaeTcd ypaBHeEHVEe OABMXKEHNA KapbepHOro camocesasia: ™ = 2X
X

— C HayaslbHbIM ycnosuem y(1) - O . HalignTe 3Ha4YeHne CKOpOCTU Y B Touke X - 1.5,

caenaB oauH war ¢ h = 0.5.

d u
27. Vcnonb3ya ycnosua 3agayum N-25 (d_y — X + V.jfO) — 1), Hangute 3Ha4YeHne peLleHuns
X

B Touke X = 0.1, npumeHnB MoauMUMPOBaHHbIN MeTon dinepa (MeTon NPOorHosa

n Koppekuun) c warom h = 0.1.

d
28. Ona O4Y nepBoro nopsaka d_y = — c ycnosuem y(0) = 5 BbINO/HUTE OAMH Lar
X
MeToga PyHre-KyTTbl 4-ro nopsigka c warom h = 0.2, Hangute koadppmnuymenTbl Ki 1
K; .

29. Pewas 3agayvy Kol ons ypaBHeEHUS OocaKun KPOB/M BblpaboTky Ha npomexxyTtke [0; 1]
c warom h = 0.2, CTyAeHT Nnoslydnsi 3HadeHne B KOHe4YHoW Touke y(1) = 12.45 . Mpu
NnoBTOPHOM pacyeTe ¢ warom h = 0.1 3HayeHne cocTtaswuno y(1) = 12.48 . OueHnte
norpeLHoCTb BTOPOro pacyeTta no metogy Jiinepa, UCnosib3ys npasusio PyHre.

30. Ha ocHoBe aHanM3a gudhdepeHunanbHOro ypaBHeHns TensioobmeHa B LUaxTHOM

= d .
BEHTUTALMNOHHON CeTn d_y = — Ny, onpepgennte, nNpm KakoMm mMakCMMa/1bHOM Llare
X

MHTerpuposaHus H metog 3iiniepa COXpPaHUT BbIYUCINTENBHYO YCTOMYNBOCTbL, €C/N
KoadopunumeHT 3aTtyxaHma 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. UncjieHHOe MHTErpUpOBaHue U pemieHue T depeHUnAIbHbIX YPABHEHU I

14



MPNNOXXEHWE 2. 3agaHua na nposepku obyyeHHoct BJIAAETb

MogaenupoBaHu/e npoLeccoB Ha ocHoBe OY

22.

23.

24.

25.

26.

27.

28.

Ha rpadhvke pelweHus 3agaum Kowu anst ypasHeHuss ABWKEHUSI KapbepHOro
camMocBasia, NMosly4eHHOro MeTofoM Jdiinepa, BO3HUKN He3aTyxatolme KosiebaHusi, He
cooTBeTCTBYyHOLME (hr3nke npouecca. OueHnTe, CBA3aHO NI 3TO C BbIYMC/IUTESTbHO

HEeYCTOWNYMBOCTbIO MeToha Npu BblIGpaHHOM Luare i.

Mpn MoAenupoBaHUN N3MEHEHUS TeMnepaTypbl BMeLatoLmx nopos Ucrnosib3oBasincb
MeTof dinepa n metogq PyHre-Ky Tbl 4-ro nopsgka. Ha ocHoBe 3HaHUA UX JIOKaJIbHbIX
norpewHocTer (0(12) n O(i15)) 06bACHUTE, NOYEMY BTOPOIA MeToq, NO3BON

MCMNo/b30BaTb 3HAUMNTE/IbHO 6O/Iee KPYMHbIV Liar CeTKU.

N3yunte pesynbTaTbl YACIEHHOINO MOAENVNPOBAHUA HeCcTaLuMoHapHOW doubTpaumm
He(pTn BO BpemeHu. MNpoBepbTe afekBaTHOCTb MOJTyYEHHbIX KPUBbLIX AaBfIeHUSA
6a30BbIM (pU3nyecKkMm 3akoHaM (CoxpaHeHune Macchbl, 3aTyxaHue nNpoueccoB).

CpaBHUTE ABE YMC/IEHHbIE TPAEKTOPUM AehOopMUPOBaHKST KPenu BbIpaboTKn BO
BPEMEHU: OfHa MOJlyYyeHa siBHbIM MeTogoM diinepa, gpyras — MoANULMPOBAHHbLIM
MeToAoM (NPEeaMKTOP-KOPPEKTOP). YKaxXUTe, Kakoe pelleHune sBnsieTcs 6onee

HaAEeXHbIM B YC/IOBUSIX XECTKUX andichepeHLmasibHbIX ypaBHEHWIA.

B xo4e BbIUMC/NUTENIBHOIO 3KCNEPMMEHTAa NO UCCNef0BaHNIO TEM/IOBOIO pexmnma
WwaxTbl 6bI1a NoslydYeHa pPacxo4nMMOCTb YMCIEHHOIO pelleHus anddepeHumnanbHoro
ypaBHeHNA Ten/10npoBoAHOCTU. Bnagesa HaBblkaMy YCTONUMBOCTU YUCIIEHHBIX CXEM,
npeasioxMTe KOPpPekKLUIo Wwara no BpemMeH Unn no NpoCcTPaHCTBY.

Mo roTtoBbIM rpadukam asoBbIX MOPTPETOB ANHAMNYECKOW CUCTEMbI FTOPHbIX MaLUVH
ornpegeninTte MOMEHTbl BpeMeHU, B KOTOpble JYucieHHoe pelleHne OLY Tepdaert
YCTONYMBOCTb M3-3a BbICOKOW XXECTKOCTU YpaBHEHWIA.

OueHNTe CTPYKTYpPY UTOTOBOrO Hay4yHOro oT4yeTa No YNC/IEHHOMY MOZAENTMPOBAHUIO
hunNbTPaLMOHHBIX NpoueccoB. MNMpoBepbTe, COAEPXKMUT I OH BCe 06si3aTeNbHbIE
KOMMOHEHTbI: MOCTAHOBKY 3a/aun, 060CHOBaHVE BbiGopa MeToAa, OLLEeHKY
NOrpeLIHOCTM 1 OU3NYECKYHO MHTEpPNpeTaLnio pesyibTaToB.

15



29.

30.

MPNNOXXEHWE 2. 3agaHua na nposepku obyyeHHoct BJIAAETb

Vicnonb3ys BbiXoAHble AaHHble pacyeTHOro KOMMJ/eKca, conoctaBbTe MaTeMaTUYeckKyto
MoAe b U3MeHeHUs PU3NYeCcKnx napameTpoB rOpHOW NopoAbl C UCXOAHLIMMN
reosIormyecknMn AaHHbIMU U caenalite BbliBog, 06 afieKBaTHOCTM NPMMEHEHHOro

YNC/TEHHOIO as/1IropuTMa.

Ha ocHoBe aHanm3a rpadiukos M3MeHeHus AasneHns 6ypesoro pacrteopa,
NoJlyYeHHbIX B pe3ysibTaTe CepUiiHbIX KOMNbIOTEPHbIX pacyeToB, chopMynupyinTte
WHXXEHEePHble pekoMeHaaunn no ynpas/ieHUo TEXHO/I0TMYeCKNM NpoLeccom
OypeHus.

16



HPUJIOKEHHUE 3. O6pa3ubl THIOBBIX pacyeToB

HNPUJIOKEHUE 3. ObPA3ILIBI TUITIOBBIX PACYHETOB
Tumnosoii pacuer Nel
Pasnen «Teopusi morpemHocTei M npudamxenne GyHKumnin

Bapmuanr 1

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

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

Al

=

rae l,— nepBoHauvanbHas JuIMHA 00pas3ua, MM; Al— u3MeHeHue JJIMHBI 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. OmnpenesieHHe ONTHMAJBHOrO mNapamMerpa npoBeTpuBaHus. I[lpu
MPOEKTUPOBAHUM  BEHTWISLUMU  HEOOXOJUMO  OMNpPENENUTh ONTUMAJIbHBIM  MapameTp
NPOBETPHUBAHNUS TYITHKOBO# BEIpaOOTKHM X. MaTemMaTnueckas MOfeNb IIpoliecca UMeeT BUj, X5 —
x%? — 6 = 0. Kopenb, cOOTBETCTBYIOMUIA (U3MUECKH JOMYCTHMOMY PEKHMMY, HAXOAUTCA Ha
orpeske [2; 3] . Haiitu ero MeTomoMm 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 napaMerpa paspylleHusi TOpHOil mopoabl. Ilpu
UCCJIEIOBAaHUM pa3pyIlIeHUs TOPHOU MOPoabl HEOOXOUMO OMPEIeTUTh KPUTHUECKUHN TapaMeTp
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 JTHHEIHOM aare0pbl, HHTEPNOJSIUHA U ANINPOKCHMALMHU
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 SKCIIEPUMEHTE HE U3MEPSLIIU.
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 PacXo/ibl BO3yXa METOJIOM MPOCTOM UTepaiuu ¢ TouHocThio €=0,01

3aganue 4. Ilpu pacuére yCTOWYMBOCTH TOPHOM BBIPAOOTKH YYHUTHIBAIOTCA TpHU
B3aHMOCBSA3aHHBIX MapaMeTpa: X;— XapaKTEPU3YET HANPSHKEHHOE COCTOSTHUE MACCHUBA, Xp—
nehOpMaIIOHHOE COCTOSTHUE KPEIU, X3— MapaMeTp B3aUMOJICUCTBHS MaccuBa C Kpembio. B
pe3yJibTaTe JUHEAPU3ALUN PACUCTHON MOJEIH MOJy4eHa 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
ho = 400M. HaiiTi abCOMOTHYIO M OTHOCUTENILHYIO MOTPEIIHOCTH.
2. Oxpyruth X = 18,7364 10 nByX 3HAKOB TOCIE 3anaToi. HallTu aGCoMOTHY IO TOTPENTHOCTD
OKPYTJICHUSI.
3. JlaHsbl:

f(2)=5, f(4) =9.

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

HHTCPITOJIAIUN.
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 pelnTh €€ meToaom 3eiiess ¢
TO4HOCTHIO € = 0.01.
Pemnth cuctemy metonom 3eiaens:
7x1 + x5 + x3 = 10,
x1 + 6x5 + x3 = 14,
X1+ xy, +7x3 = 12.
HauansHoe npubnimkenue:
xio) = xéo) = xsgo) = 0.
3. Uarepnoasiuus Jlarpanxka
Jlana Tabnuna:

< R
_ o
W =
NN
-
w

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'PUPOBAHHUE U O4Y
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 mesmmka. [Iporecc pa3pyiieHus meinuka oluCchIBaeTCsl 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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HNPUJIOKEHMUE 5. O6pazen ousiera

Ksipreizko-Poccuniicknii CiaBsiHCKUH Y HUBEpPCUTET
Kagenpa Beicuieit MatemaTuku

Kypc 3 Cemecmp 5
Jlucyuniuna BoIYHCIMTEIbHAS MATEMATHKA
Cneyuanvnocmo EDIT

SK3AMEHALIMOHHBIN BUJIET Ne 1

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

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

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

4 Metogom Pynre-KyTThl HaliTH pellieHre ypaBHEHUS C HAYAJIbHBIM yCIOBUEM

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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