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I. PaGouas mporpaMmMa nepecMoTpeHa Ha 3acelaHUH OTHAeeHUS

[IpoTokoi oT « » 20 1. Ne

JlupexTop oTneneHus

(moamucse) (U.0. damunust)

1. PaGouas InporpaMma nepecMoTpeHa Ha 3aCe€JaHUH OTeJIeHUs .

[IpoTokoi oT « » 20 1. Ne

JupexTop oTaencHus

(oamch) (N.0. ®amust)



He.]II/I H 3aJa94 OCBOCHUA JUCIHUIIIINHBI

VYyebnas pucuurimHa «OO0paTHbIe U HEKOPPEKTHBIE 3aJjaumy MpeIHa3HaueHa
JUISL CTYJIEHTOB 2 Kypca, oOyuatomuxcs no HanpasieHuto 15.04.03 «IIpuknagnas
MEXaHuKa», Marucrepckas nporpamma «BpluncnuTenbHas ~MeXaHUKa U
KOMITbIOTEPHBIA HHKUHUPUHTY. J{MCIMIUIMHA BXOAUT B BApUATUBHYIO YacTh OJIOKa
«lucrumuinael (MOTYIIN)», SBIIsIeTCs qucuuIuInHOoN Beioopa (b1.B.J1B.03.02).
OO6miass TPyJIOEMKOCTh OCBOSHMS AUCHUILIMHBI cocTaBisgeT 108 wyacos.
Y4eOHBIM TUTAHOM TMPEAYCMOTpPEHBI MpakTuueckue 3aHsatusa (18 yacos),
nabopaTtopubie paboThl (18 yacoB), camocrosiTeabHas pabora cryneHTa (72 yaca).
JucnumninHa peanusyeTcst Ha 2 Kypce B 3-M cemecTpe. PopMa KOHTPOJIS — 3a4eT.
Henab: 3HAKOMCTBO MaruCTpaHTOB C TEOpUEN OOPATHBIX U HEKOPPEKTHBIX
3aJlady MaTeMaTUYECKON (PU3UKHU.
3axauu:
e I3YUYCHHE MOHITHS KOPPEKTHOCTH 3aa4H;
®1i3yueHNE OCHOBHBIX MTOCTAHOBOK OOpPATHBIX 3a/1a4;
®113y4eHHE OCOOCHHOCTEHN UX PEIIEHUS] U HEKOTOPbIE aJITOPUTMBbI
JIisg ycmemrHoro u3ydeHus AUCHUIUIMHBI «OOpaTHble W HEKOPPEKTHBIC
3agaun» |y OOydYalomuXCsl JIOJDKHBI OBITh  C(OPMHUPOBAHBI  CIIEAYIOIINE
peIBapUTEIbHbIC KOMIIETEHITUU:
®BIIAJICHUS METOJWKAMH WCIIOJb30BaHUS MPOTPAMMHBIX CpPEICTB TpHU
peIIeHNH TPAaKTUYECKUX 3a/1a4;
® OCHOBBI MATEMATHYECKOTO aHan3a PYHKIIUN U JIMHEWMHOW anreOphl;
® OCHOBHBIC MMOHATHSI U KOHCTPYKIIUN aHATUTHYECKON T€OMETPHH;
®yMECHHE HCIOJh30BaTh TNpaBHJa JIOTHYECKOTO BBIBOAA H  aHAIN3a

MaTeMaTUYeCKON MOJEIIH.

B pesynpraTe M3ydeHUs JaHHOM  JAUCHUIUIMHBI Yy  OOy4YaronIuxcs
dbopmupytoTcs  cienyiomme MnpodecCUOHATbHBIE KOMITETEHIIUUA  (DJIEMEHTHI

KOMITETCHIIUHN ):



Koa u ¢popmynupoBka
KOMIIETeHIH U

Jdranbl GOPMUPOBAHUS KOMIIETEHIIUU

ITK-3 crmocoOHOCThIO 3HaeT OCHOBHYIO  MpOOJIEeMaTUKy  3aa4  MPHUKJIATHON
KPMTHYECKH aHAIM3MPOBATH MEXAHUKHU C YU4ETOM TOTPEOHOCTEH MPOMBIILIEHHOCTH
COBpPEMEHHBIE ITPOOIEMBI U COBPEMEHHBIX TEH[ECHLMI Pa3sBUTHS TEXHOJNOTHH,
HPUKJIAJHON MEXAHUKH C aJeKBaTHbIE ~ METOJAbl  PELICHHMS  TEOPETHYECKHX,
Y4EeTOM MOTPeOHOCTEN OPUKIAAHBIX U DKCIEPUMEHTAIBHBIX  3ajad
IPOMBIILIEHHOCTH, HPUKJIAJHON MEXaHUKH
COBPCMCHHBIX JOCTIDKCHUI | Yyeer KPUTHYECKH aHAJTU3UPOBATH COBPEMEHHBIE MPOOIEMBI
HayKn 1 MUPOBBIX TCHICHIH NPUKIAIHOW  MEXaHWKH C  y4€TOM  MHPOBBIX
PasBUTIS TCXHUKN 1 TEHJICHIIUI PAa3BUTHS TEXHUKH U TEXHOJOTHH, CTABUTh
TEXHOIIOTHH, CTABUTE 3a/1a91 1 3a]1auM M pa3padaThiBaTh IPOrPaMMY HCCIIEIOBaHMS,
pa3pabaTbIBaTh IPOrpaMMy BBHIOMPATh aJE€KBATHBIE CIIOCOOBI U METOMABI PEILCHHS
MCCIIE/IOBAHMUS, BBIOUPATE TEOPETUYECKHUX, TPHUKIAJHBIX M SKCIEPUMEHTAIBHBIX
aJIeKBATHBIC CTIOCOOBI U 3ajad, AHAN3UPOBATH, HHTEPIIPETHPOBAT,
METO/IBI PCIICHH TIPEJICTABIIATH ¥ IIPUMEHSTh MOJIyYEHHBIE PE3YJIbTaThI
TEOPETUYECKUX, TPHKIIATHBIX
1 SKCTICPHMEHTATBHBIX 337124, Bnazeer CHOCOOHOCTBI0 HAYYHO TIPAMOTHO CTAaBMTh 3aJa4d U
AHATM3POBAT, pa3spabarhiBaTh MPOrpaMMy UCCICIOBAHUS C YIETOM
HHTEPIpETHPOBATS., MHMOBLIX  TCHICHIMH — DasBMTHA  TCXHWKH W
[IPEJICTARNATS H IPHMEHSTH TEXHOJIOTHHA, BHIOWPATh aJeKBaTHBIE CHOCOOBI W
HOMyYCHHbIE Pe3yIbTaTbI METO/IbI PEIICHHUS, aHATN3a U HHTEPIPETALMH C LENBIO
3G (PEKTUBHOTO PELICHUST TEOPETHUCCKHX, MPUKIIATHBIX
U SKCIEePHMEHTATbHBIX 33124 IPUKJIAJHON MEXaHUKH
I1K-5 cnocoGHOCTBIO 3Haet COBpeMEHHBIE TpeOOBaHUS B 00IACTH AUHAMUKH U
CaMOCTOATCIILHO BBITIOJIHATD POYHOCTH, JIOJITOBEYHOCTH, O€30MMaCHOCTH
Hay4HbIC UCCICAOBAHNS B JKU3HEIEATEIIbHOCTH, KA4eCTBa, CTOUMOCTH,
001acTH NpHKIaHON CPOKOB HCIIOJIHEHHUS U KOHKYPEHTOCIIOCOOHOCTH
MCXAHHKH JULS PAsIHTHBIX TEXHHMKHM /IS Pa3IMYHBIX OTpaciei
oTpacieil IPOMBILIIEHHOCTH,
TOIUIMBHO-3HEPTETHYECKOTO TIpOMAIILICHHOCTH
KOMILTEKCa, TPAHCIIOPTa H Ymeer pa3pabaThiBaTh MAaTEMATUYECKUE MOJIEH U
CTPOUTENLCTBA, PELIATH HPUMEHSATH TPOTPAMMHBIE CHCTEMBI
CJIOKHBIE HAY4HO- MYJIBTHARCIMIUIMHAPHOTO aHAIN3a JUTS PEIICHHS
TEXHUYECKHE 3a/1a9H1, KOTOPBIE CITOYKHBIX HAYYHO-TEXHUYECKUX 3a/1a4 PA3THUHBIX
JUIs CBOTO M3YHEHHs TPEOYIOT oTpaciieif IPOMBIIITIEHHOCTH
PAspABOTKH H MPHMEHEHILA Bnaneer HaBBIKAMH TIPUMEHECHHST HAYKOEMKHX
MaTeMaTHYECKUX Y
KOMITBIOTEPHBIX MOZIETIE, KOMITBIOTEPHBIX TEXHOJOTHI MOACTUPOBAHUS
TPHMEHEHNS TIPOTPAMMHBIX MYJIBTHARCIMIUIMHAPHOTO aHAIN3a IS PEIICHUS
cucTeM CITOYKHBIX HAYYHO-TEXHUYECKUX 3a/1au
MyJIbTUIMCLUIIMHAPHOTO MPUKJIaJHON MEXaHUKH B PA3IMYHBIX OTPACIISAX
ananm3a (CAE-cucrem POMBIIIUIEHHOCTH
MHPOBOTO YPOBHS)

K-8 CIIOCOBHOCTRIO TpeOOBaHUs KOHTPOJIS Ka4eCTBa MaTEPUAIIOB,
CaMOCTOSITEJILHO OBJIAZIEBATH 3HaeT OJICMCHTOB U Yy3JIOB MAIllMH U YCTAaHOBOK,
COBPEMEHHBIMH MEXAHMYECKHUX CHCTEM Pa3IMYHOrO Ha3HAUEHHSI
BBMUCITUTEILHBIMU METOZIAMH [PUMEHSTH BBIYUCIUTEIBHBIE METOBI M TIAKETHI
H makeramm - TpHKIIaAHBIX MPUKJIaIHBIX TPOTPaMM ISl PELICHUS 3a1a4
HpOrpamM JUIsl pelleHUs 3a1a4 o

N Vmeer BBIYMCIIMTENILHON THAPOMEXAHUKH M YHCIIEHHOTO
BBIYMCIIUTENBHOM
FHAPOMEXHHKH 1 AHCIICHHOTO MOJICITHPOBAHUS ITPOIIECCOB TEILIO-U
MOJICTIMPOBAHKSA  MPOIECCOB MaccoobmeHa
TEIIo-1 MaccooOMeHa, HaBBIKAMH CO3/IaHUs YHHUBEPCAIbHBIX
co3maHus YHHUBEPCANBHBIX | Braneer HHKEHEPHBIX METOJIOB PACUETHOTO
UHKEHEPHbIX METOJI0B

MOACIIMPOBAHUA TUAPO- U Ta30AMHAMHWYCCKUX




PacYeTHOrO  MOJEIUPOBAHHMS 3aJ1a4 BMECTE C COMPSHKCHHBIMH MTPOIIECCaMU
TUAPO- W Ta30AMHAMUYCCKHUX TEIJIO- ¥ MacCOIIEPEHOCa B IIPOU3BOJIBHBIX
3anaq BMECTC ¢ TPEXMEPHBIX 00JIACTAX Pa3IMUIHOM CIIO)KHOCTH Ha

CONPSDKCHHBIMI - IpoLeccaMi OCHOBE IIAKETOB MPHUKJIAIHBIX IPOrPaMM
TEMJIO- M MaccomepeHoca B

MPOU3BOJBHBIX  TPEXMEPHBIX
00JacTsax pasTHIHON
CJIOKHOCTH

I[JDI (l)OpMI/IPOBaHI/ISI BBIICYKA3aHHbIX KOMHCTCHHI/Iﬁ B paMKax IUCIHUILIINHBI
((O6paTHI)IC N  HCKOPPCKTHLIC 3aJgavdun» IMMPHUMCHAIOTCA CICAYIOIUE MCTObI

aKTUBHOTO/ HHTCPAKTHUBHOT'O 06y‘-ICHI/I}I: «I'PYHIIOBAsA KOHCYJIbTALlHA»

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

JIeKIMOHHBIE 3aHATUS HE TPEAYCMOTPEHBI YYEOHBIM IJIAHOM

Il. CTPYKTYPA U COAEPKAHUE IPAKTUYECKOH YACTHU
KYPCA
IIpakTuuyeckue 3ansaTus (18 yacos)

3ansaTue 1. BoIpokaeHHbIle M IUIOXO OO0YCJIOBJICHHBIE CHCTEMBI
JIMHEHHBbIX ypaBHeHU# (2 4ac.)

[IceBpopemenne.  HopmanbHOe — pemenne. Meton — peryispu3alyuu.
[TpubnnkeHHOE HAXOXKICHHE HOPMAJIBHOIO PEIICHHs] MO0 HETOYHO H3BECTHBIM
mpaBoi yactu u matpuiie. Ynciia 00yCciI0BICHHOCTH.

3ansaTue 2. JlUCKpeTHAsE  ANNPOKCHMMAIUA  PeryJsipu3yomux
ajaroputmMoB (4 yac.)

Pa3noxenune  kBazupemeHuss B psAd (TeopeMa,  JOKa3aTeNbCTBO)
NpUOIM)KEHHOE  HAXOXKJICHME  KBa3uUpelieHW  (J0Ka3aTeabCTBO).  3aMeHa
ypaBHEHUS OJIU3KUM K HEMY.

3ansaTue 3. Bbioop napamerpa peryJjspusanum (2 vac.)

Onpenenenue mapamerpa peryispuszaluu 1no Hessaske. KBa3zMMOHOTOHHOE

3HAUYEHUE NTapaMeTpa peryasipu3aluu.



3ansaTue 4. Ilpuio:keHHsi TeOPUM HEKOPPEKTHBIX 3a/1a4 AJis1 00padoTKu
n3o0paxenuu (4 gac.)

WTepaTuBHO peryisipu30BaHHbIE METO/IbI NTOCIE0BATENbHBIX NPUOINKEHUH,
Hrrotona, 'aycca-HbtoroHa, JIeBenOepra—MapkBap/iTa U METObl IPaAUEHTHOIO
THUIIA.

3ansaTue 5. IlpuiiokeHusi TeOpHH HEKOPPEKTHBIX 3a4a4 JJISl pelleHHs
3ama4 reopusuku (2 yac.)

Pacuer koadduumenroB  dPypre. BoccraHoBienue — pyHKUMH 1O
NPUOJIMKEHHBIM 3HaYeHUSAM Kod(hpuirieHToB Dyphe.

3ansrue 6. Knaccudukanusi 00paTHbIX 1 HEKOPPEKTHBIX 3a1a4. (2 yac.)

Tabnuna OCHOBHBIX NPUMEPOB KOPPEKTHBIX U HEKOPPEKTHBIX 3ajad.
HekoppektHbie 3agaun. [lpuMepsl MOCTAaHOBOK TpPsIMBIX W OOpaTHBIX
(HEKOPPEKTHBIX) 3a/Jay: CUCTEMa JIMHEWHBIX ainreOpanyecKkux ypaBHEHUM;
CYMMMPOBaHHE pAIOB Dypre; g depeHInaIbHOe YPaBHEHUE;
mu(depeHnranbHoe ypaBHEHHE BTOPOTO MOPSIAKA.

3ansaTue 7. UnTerpanbHoe ypaBHeHue BoubTeppa mepBoro poaa (2
qac.).

3amaua Komm jnst ypaBHenust Jlamnaca; oOparHas 3ajaya B YacTHBIX
IPOU3BOJHBIX  NEPBOro  mopsaka; 3agada Komm  mnsg ypaBHEHUs
TEIJIONPOBOJAHOCTU C OOpaTHBIM BpeMeHeM; Kod(duureHTHass oOpaTHas 3amaya

TEIJIONPOBOIHOCTH; MHTEPIPETALIUS MMOKa3aTeNe Pu3nyeckux mprudoposB.

JlaGopaTopHsbie padoTsl (18 yacos)

JlaGopaTopHnasi padora 1. UnTerpajabHasi reomerpus. (4 4yac)

JlaGopaTopHasi padora 2. CniekTpaJjibHbIe 00paTHbIE 321a41 U 00paTHbIE
3aJa4u pacceMBaHud. (2 yac.)

JlabopaTtopuasi padora 3. JInneapuzoBaHHasi MHOTOMepPHasi o0OpaTHas

3aja4a JJisl BOJIHOBOT0 YpaBHeHusd. (24yac)

JlaGopaTopuasi pab6ora 4. OOpatHble 3aaauu Uil NAPadOIHYEeCKHUX
YPABHEHUH W MX CBSI3M C COOTBETCTBYKWINMMH OOPATHBIMH 3aJa4aMM sl

runepooJMYecKuxX ypaBHeHui. (4 gac.)



Jlabopartopnass paGora S. [I'panuuyHble oOparTHble 3agauMm O
BOCCTAHOBJICHUHU PEHICHUS HA HEAOCTYINHOM YaCTH rPaHULbI (2 4ac.)

JlaGopaTopHasi padoTa 6. BuyTpeHHue oopaTHble 3aga4un (24ac)

JlabopaTtopuass paGora 7. JluHeliHble 3agadyu VIS JIMOTHYECKHX

ypaBHeHMH (2 4ac)

CamocTosiTeibHasi padora (72 yacos)

ILnan-rpaduk BoINOJHEHUSI CAMOCTOSITEILHOM Pa00ThHI MO JUCHHUILIIMHE:

IIpumepHbIe
Ne | dara/cpoxu . pumep ®opma
Bua camocTosiTe/IbHOI PadoThI HOPMBI BpeMeHH
/0 | BLINOJHEHHUS KOHTPOJIS
HA BbINOJIHEHHE
1 1-12 wenens | IlomroroBka K TECTUPOBAHHUIO  TIO 6 gac. YVO-1
cemecTpa TeMaM 3aHATui 1 — 7
2 | 3-17 menens | Beimmonnenue VHAMBUAYaJIbHbBIX 30 gac. I1P-12
ceMecTpa 3aJJaHuid IO TeMaM 3aHsTuid 1 — 7
3 5-18 negens | [loaroroBka k 3a4éry 36 uac. 3auér
ceMecTpa
HTroro 72 yacoB

I1l. YYHEBHO-METOJUYECKOE OBECIIEHEHUE
CAMOCTOSTEJBHON PABOTHI OBYYAIOIIIUXCSI
TecTupoBanue

Llenp TecTHpOBaHUS — OIpEAETICHUE YPOBHS YCBOCHHS CTYJCHTAMHU 3HAHHIA
10 BOMPOCAaM MEXaHUKHU B COOTBETCTBHUH C YUCOHOU MPOTpaMMOI IIPH MPOBEICHUHN
IPOMEKYTOUHOM aTTeCTaIiH.

Copnepxanue TectoB. B cooTBercTBHM ¢ ydeOHON pabodeil mporpammoit
TECThl COOTBETCTBYIOT T€MaM MPAKTUYCCKUX 3aHATUN U J1aOOpaTOpHBIX PadoT

TUCHUTUIMHBL « OOpaTHBIE U HEKOPPEKTHBIC 3aaUM:

NuauBuayajbHbie JOMANIHUAE 3a1AHUSA

[Ipu opranuzanuu CcamMOCTOSITENBHOM PAaOOTHI MpernojaBaTeib JIOJKEH
YUYUTHIBATh YPOBEHb IMOJATOTOBKH KAXKIOIO CTYAEHTAa W MPEABUIETh TPYIHOCTH,

KOTOpbIC MOT'YT BO3HHKHYTH IIPpH BbIIOJHCHUU CaMOCTOSITEJIbHOM pa6OTI>I.




IIpenonaBarens AT KOKIOMY CTYZICHTY VHIMBUAYaJIbHbBIC "
nudepeHMpoBaHHbIe 3aaHua. HekoTopble M3 HHUX MOTYT OCYIIECTBISTHCS B
rpynne. Beigada MHIAMBUAYaNbHBIX 3aJaHUM NPOU3BOJAUTCS B 3aBHCHUMOCTH OT
IPOXOAMMOM  TEMaTHMKM Kypca W ompenensercs mnpenogasarenem. J[lamee

MMPUBOAUTCA IIPUMCP HHAUBUAYAJIbHOT'O 3a1aHUS.

Ilpumep. Paccmotpum B mpoctpanctee R" omepatop A:R"—R", To ects
Ax=y, npuuém xyR", X={X;X2,.. %o},  Y={Y1.Y2:-¥n}  A=|ijllvn. o
OTIPEICIICHUIO (AX,y)=(x,A’Y), TO

(Ax,3)=> . a, x)y, =(xAy)=D>. Q" ,y)x.
ecTh T i

[ToMeHsiB MecTaMu UHIEKCHI, Cpa3y MOJIyYUM, YTO a*i,j=aj,i, TO €CThb NEPEXOA
K COIpPSOKEHHOMY OIEpaTopy B JEHWCTBUTEIBHOM N-MEPHOM MPOCTPAHCTBE
03HauyaeT TPAHCIIOHUPOBAHKUE MATPUIILI ATOTO ONepaTopa.

{x+]0yﬁll,

100x+1001y =1101.
IHpumep. Paccmorpum CJIAY

Eé pelieHue {x,y}={1,1}. OnHako pelieHue
x+10y=11,01,

yxke {x,y}={11,01;0}, To ecThb MOrpemrHOCTbH

pelIeHus CylecTBEHHO O0JIbllie, MOrPEIHOCTH onpeaeneHus koadduiuenta. s

[ L 10 ]

MaTpULIbI (100 1001 oOpaTHas MaTpuna UMEET
g ( 1001 -10

BUJ] 100 l Tornma YHUCIIO 00yCJIOBIEHHOCTH condA,

. 6
BBIYKCIICHHOE, HAallpUMep, IO CTPOUYHOM HOpME, OKa3bIBaeTcsl paBHbIM OoJiee 10

Mpumep. [IpomnrocTpupyeM HEKOPPEKTHOCTD U IIOXYIO O0YCIIOBJICHHOCTD Ha
aux+auy=b ,

a, x+a,y=>b,.

npumepe CIIAY { Oror npumep npennoxun A.H.TuxoHOB.



x+7y=5,

PaccmoTpum BbIpo:kaennyro CJIAY: {I +7y=>5.

E€ pemenne {x,y}={5-7tt},
te R. To ecth, 3ra CJIAY HEKOPpPEKTHA B CMBICIOBOM II0OJIE KOHKPETHOMN
3amaun. A.H. TUXOHOB paccMaTpUBaET CHCTEMY, MEPBOE YPABHEHHE KOTOPOU

UMeeT BHJA X+7y=5, a BTOpOE€ MOJYy4aeTCi U3 NEPBOTO YMHOKEHUEM €ro
x+7y=35,
. JE,-JEx+49&y=QSG

10°  2) 10% 3) 10 4 10%. B pesymsrate

" Jlanee BBIUHCIISICTCS \/5 C TOYHOCTHIO J0: 1)

x+7y=5,
1,41421x +9,89949y = 7,07107

MOJIy4aeTCs: Tak pganee. B aTmx
CIIy4asx MOJYy4YaroTCs CIEAYIOINE 3HAUEHUS IS X:

1) x=2,0; 2)x=-1,33333; 3)x=9,6666; 4)x=-5,50... IIpu Tounoctu B 100, 300 u
500 pecATHYHBIX 3HAKOB KOMIIBIOTEDP BBIJAET CIEAYIOIIUE PE3YyJIbTATHI:
x19=0,0...; x®"=16...; xX**=50....

Ecnau BblYMCIEHUS NPOU3BOMASTCS C KOHEUHOW TOYHOCTBIO, TO OTJIUYUTH
BBIPOXKIACHHBICE M IJIOXO OOYCIIOBJICHHBIE CHCTEMbI HEBO3MOXHO. [loaTomy
TOBOPST O MpakTu4deckoil  HexkoppekTHOocTH CJIAY UM  npuMeEHSIOT
OJIMHAKOBBIE METO]Ibl OOPHOBI C HEH.

IIpumep. [Tokaxxem, uyto omnepatop auddepenuupoBanuss Dx(t) He
orpanuyeH, eciu neicteyer uzC[0,1] B C[0,1].

0 Paccmotpum omnepatopHoe ypaBHenne AX=Y B mpoctpancTBax Cl[a,b].
[Tycts oneparop auddepentmpoanus neictsyet u3 C[0,1] B C[0,1], To ectb
omepaTopHoe ypaBHeHHe umeeT Bua Dx(t)=x'(t). DToT omepaTop ompeaesieH He
Ha BCEM NIPOCTPAHCTBE HEMPEPHIBHBIX (YHKIUN, a JUIIh HA MOAMPOCTPAHCTBE
HETIPEPHIBHBIX (DYHKIIMM, WMEIOIMNX HEMPEPBhIBHYI0 TPOU3BOAHYI0. Boooie,
XapaKTepHOH OCOOCHHOCTHIO Pa3phIBHBIX ONEPATOPOB SBIAETCS TO, YTO OHU HE

ONpeieJIeHbl Ha BCEM MTPOCTPAHCTBE.



] = maxxto).
B mpoctpanctee C[0,1] HOpma  ‘€(0.] Bosemem u3 C[0,1]
IIOCJIEI0OBATEIbHOCTh Xn(t)=t". Omna orpaHHYeHa B

|, (0] = max|t"| =1.
C[0,1]: re(0.1] PaccmoTpum Dx,(t)=x"n(t)=nt"™

<, ()] = max "
.Torma re(0.1] Taxum o6pa3zom, oneparop D mepeBoaut

OI'PaHUYCHHOC MHOKCCTBO B HCOI'DAHHMYCHHOC, TO CCTb 3TOT OIICPATOp HC

ABJIAACTCA OIr'paHUYCHHBIM. Takas KC cuTyanus C

{x, ()} = —Lsin nt .

MOCJIeI0BATEILHOCTHIO "/; B Cla,b]
"Jcrl (I)" = max Ls.irl nt| = max 1 . i ;(r)" _ maxiﬁi
HOpMa "j; V[; a | U T
D
||Dx(r)|| =sup—— “ i —> 0,
orga k-0 ! A= TO €CTb omneparop

muddepennmpoBanust Dx(t) He orpaHUYeH, TO €CTh HE SIBJISETCS HEMPEPHIBHBIM.
DTO 3HAYUT, YTO TpsMas 3ajada HEKOPPEKTHA Ha JaHHOW Tape MPOCTPAHCTB
Cl[a,b]—CJa,b]. O

Ho ecnm B mpocTpaHCTBE MCXOMHBIX AaHHBIX X BbIOpaTh 0ojiee CUIIBHYIO
HOPMY, TO CUTYyaIus U3MCHUTCS.

Paccmorpum  mpoctpanctBo X kak mnpoctpaHcTtBo Cla,b]cCla,b], a

IPOCTPAHCTBO Y = Kak IPOCTPAHCTBO Cla,b]. Torna
XDl 0.=max {max|x(t)],max {[x'(t) } =max {1, V= V.
= I
20
Tenepb b u 3ana4a auddepeHImpoBanms crana

KOPPEKTHOIA, HO Ha mape npoctparcts C'[a,b]—C[a,b].
Ha mape mpoctpancts C[a,b]—C[a,b] omepaTtop muddepeHITIpOBaHUS

1
SBISICTCS  3aMKHYTBIM, eciu o0iacte ero ompeneienus ectb C[a,b].



JlecTBUTENBHO, TYCTh TMOCJIEAOBATEIBLHOCTE {Xn(t)}—x(t) B D(A)CX,
D(A)=C'[a,b]. Torma mocmemoBateasHOCTH {Xn(t)}—x(t) u {X'\(t)}—y(t)

CXOIATCA PAaBHOMCPHO Ha CCTMCHTC [a,b] u pa60TaeT TCOPpCMAa O IMOYJICHHOM

g depeHIInPOBaAHUH MOCIIEI0BATEIBHOCTH byHKIHiA.
limx. (¢) = (limx, ()’ = (x(£))" = ¥(1) ,
Orcrona "= n—»® TO €CTb byHKIMSA

MPUHAJICKUT oOJacTu omnpexaesneHus: omneparopa Dx(t) u y=Dx. Ho 310 1
03HaYaeT 3aMKHYTOCTh oreparopa D.

Ilpumep. Haititn npoekiiuio BekTopa x={2,-5,3,4} Ha nuHEHHYIO 000JIO0UYKY
L(as,az,a3), rme a;={1,3,3,5}, a,={1,3,-5,-3}, a;={1,-5,3,-3}.

(a12,)=1+9+9+25=44,

(a2a,)=1+9+25+9=44,

(asa3)=1+25+9+9=44,

(a1a2)=(a,a;)=1+9-15-15=-20,

(a1a3)=(aza,)=1-15+9-15=-20,

(axa3)=(aza)=1-15-15+9=-20,

(a1x)=2-15+9+20=16,

(apx)=2-15-15-15=-40,

(asx)=2+25+9-12=24,

44 -20 -20 X] 16

=20 44 =20 |-| X |=| -40

-20 =20 44 X3 24
Pemienrie ¢ MUHMMaIbLHOW HEBS3KOM, MpHUHAJJISXKAIIEe JHUHEHHON 000J109Ke
L(a;,a,83), TO €CTh ICeBIOPEIIEHHE, UMECT

1 53
g T _
x_{:"pxzaxs) _(_,___’...)‘

BU]I 4 8 8 CrnenoBaTelbHO,

X, __,%a, _.g_az +-§a3 =(0,-3,5,2),a h=(x—x,)=(2,-2,-2,2).



TpeGoBanus K NpeacTaBICHUIO U 0()OPMJICHUIO Pe3yJIbTATOB
CaMOCTOSAITeIbHOH padoThl

Pe3ynbrarom camocTosTenbHONU pabOThl CTYAEHTOB SIBIISIOTCA:

1. TeopeTnyecknii MaTepuan, BBIHECEHHBIM HA CAMOCTOATEIBHOE U3YyYECHHE.
[IpoBepsieTcs npenoaaBaTeneM MpH MTOMOIIN TECTOBBIX 3a1aHUM.

2. Pe3ynbpTaThl €caMOCTOSATENBHOM paOOTBI CTYIEHT BBINOJHSET B BHUJE
MMCBMEHHOIO OTYETA, COAECPHKAIIETO NOSICHUTEIbHYIO 3aIIUCKY .

W3noxxeHue B MOSICHUTEIBHOW 3alMCKE JOJKHO OBITh C)KaThIM, SCHBIM U
COMPOBOXJAATbCS (POpMyNaMH, LUPPOBBIMU JaHHBIMH, cxemaMu. L{udposoii
MaTtepual Heo0X0AUMO 0(hOPMIISTH B BUJIE TAOJIHII.

Marepuas B IpeACTABIISIETCS B CIEAYIOLIEN TTOCIIEI0OBATEIbHOCTH:

e TUTYJIBHBIN JIUCT;

e 3amanue Ha M/I3;

e Marepual I10 TEME UHAUBUAYAJIbHOTO 3aJaHuUs;

e 3aKJIIOYECHHUE;

e CIIMCOK HCITOJIb30BaHHBIX HCTOYHHUKOB;

o TPUIOKEHUS.

Martepuanbl  MOSCHUTENBHOM  3alMCKHM  JOJDKHBI  OBITh  H3JIOKEHBI
NIOCJIEOBATENBHO, JIAKOHUYHO, JIOTMYECKH CBsi3aHbl. [loscHHUTENbHas 3amMcka
BBITIOJIHAETCSI HA KOMIIBIOTEPE Ha OJHOW CTOpoHE JucTta popmara A4. Tabnuubl u
CXE€Mbl MOTYT OBITh BBINIOJIHEHBI Ha JINCTaX MHOTO (hopmara, HO JOJKHBI OBITH
aKKypaTHO cioxeHbl o popmary A4. O6beM oTyeTa cocTaBiseT He Oomnee 6-8
CTpPaHHIL.

TuTynbHBIM TUCT HE HymepyeTcsa. Ha cienyromem JIMCTe CTaBUTCA HOMEp
«2». Homep mpocraBisercss apaOCKUMH LUPpaMd B HUKHEM NPABOM YIIIy
CTPAHMIIBI.

Texkct odopmisieTcss B COOTBETCTBUHM C TPeOOBaHUSIMHU JEIONPOU3BOICTBA,
neyaraercs udepe3 1,5 umHTepBana. CBepxy CTpaHMIbl Jenaercsa oTcTyn 20 mw,
cieBa — 25 MM, cnpaBa — 15 MM, cHu3y — 20 MM. AG3aiHble OTCTYIBI JOJKHBI

OBITH PaBHBI 5 3HAKaM.



TexcT nomkeH OBITH pa3/eieH Ha pa3elibl U ToApa3/eibl (3arojJoBKu 1-1o u
2-T0 ypOBHEH), B ClIydae HEOOXOIUMOCTH — MYHKTBI, TIOIMYHKTHI (3ar0JIOBKH 3-TO
U 4-TO0 ypoBHEi). 3arojloBKM JOJKHBI OBITH CPOpPMYJIHpPOBaHBI KpaTko. Bce
3aroJIOBKH UEPAPXUICCKU HYMEPYIOTCS.

OcHoBHOM TekcT cinenyeT HaOupath mpudrom Times New Roman c
OOBIYHBIM HauepTaHUEM. 3arojoBKU 1-ro W 2-ro ypoBHEW clielyeT HaOuparth C
MOJTY)KUPHBIM HA4YEPTaHUEM, 3arojoBKH 3-T0 M 4-TO YpOBHEH — OOBIYHBIM.
Ha3Banusi pUCYHKOB W TaOnMIl peKOMEHAyeTcs Habupath 12 mpudrom ¢
TIOJTY>KMPHBIM HaUePTAHUEM.

KpuTtepun oneHKH BbHITIOJHEHHSI CAMOCTOSITEIbLHOM PadoThI

CamocrosiTennbHasi paboTa CTYJACHTOB BKJIIOYaeT pabOThl 1O BCEMY
U3y4aeMoOMy KypcCy, KOTOpBIE OJDKHBI OBITh 3alllMINEHBI y TpernogaBaTess, a
TakK€ TOJTOTOBKY K YCTHBIM oIpocaMm. BplllonHeHHWe U 3amura padoT
oOs3aTeNbHBl I cadn 3adérta. Kputepuu OLGHKHM KaXXJoro BUAa padOThI

pUBEAECHBI B POHIaX OLIEHOYHBIX CPEJICTB

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

KonTpoaupyem OueHouHble cpeacTBa
Ne ble pa3jaebl / Kope1 u stanst
n/n TeMBI Q’OPM“POBaHPiﬂ TeKyImil KOHTPOJIB NMPOMEKYTOYHA
MCIHILIHHBI KOMIIETCHIMH M1 aTTecTanus
[IpakTnueckue 3HaeT TectupoBanue (ITP-1)

1 3aHaTusa 1-2; T1K-3 yMeeT Bompocs k
nabopatopubie | [IK-5 W13 Nel (ITP-12) 3auery 1-6
pabotsr 1-2 BlIafceT
[IpakTnueckue 3HaeT Cobecenoranue (YO-1) B

) OTIPOCHI K
3aHsaTus 3-4; T1IK-5

2 yMeeT 3auery 7-12
nabopatopubie | [IK-8 NJI3 Ne2 (TTP-12)
pabotsl 3-4 BIIafceT
[TpakTnueckue 3HAET CobGecenoBanne (YO-1) Bormpocs! K
3aHATHUA -7, [1K-5 eeT

3 M 3auety 13-20
naboparopusie | [1K-8 W13 Ne3 (TTP-12)
paboTer 5-7 Blajcer

V. CHIUCOK YUYEBHOM JIUTEPATYPHI U UTHOOPMAIIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI




OcHoBHas guTeparypa
1. AdpanacreBa H.1O. BeruucnurenbHble 1 9KCTIEPUMEHTAIBHBIE METO/IbI
HAay4YHOTO SKCIEepUMEHTa: yuyeOHoe mocobue ans By3oB. — M: Kuopyc, 2013. —

330c. http://lib.dvfu.ru:8080/lib/item?id=chamo:670914&theme=FEFU

2. Kopotkuii, A. . MoaenupoBaHue MpsIMbIX U 0OpaTHBIX TPAaHUYHBIX 3a7a4
JUIs CTAllMOHApHBIX MOJENeN TeromMacconepeHoca : MoHorpagus / A. W
Kopotkuit, FO. B. CraponyOueBa ; monx penmakmueir A. b. JloxHuKOB. —
ExatepunOypr : Ypansckuit penepansusiii yausepeutet, 96C ACB, 2015. — 168
c. — ISBN 978-5-7996-1606-9. — TekcT : SJEKTpOHHBIA // DIEKTPOHHO-
OubIMoTEeUHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/69637.html

3. XonmoctoBa, O. B. 3amaunm nuHAMHKK TBEPIBIX TEI C BUOPHUPYIOIIUM

noasecoMm : MoHorpadus / O. B. XonocroBa. — MWxkeBck : PerynspHas u
Xa0TUYEeCKasi TUHaMKKa, HCTUTYT KOMIBIOTEpHBIX uccinenoBanuii, 2016. — 308
c. — ISBN 978-5-4344-0378-8. — Tekct : 3NeKTPOHHBIA // DIEKTPOHHO-
OubMoTeuHast cucTtema IPR BOOKS : [caitT]. — URL.:

http://www.iprbookshop.ru/69349.html

4. OOpaTHble W HeKOppekTHble 3agaud: yuyeOHuk / A.O. BarynwsH, O.A.
bemsx, J1.1O. Cyxos u ap. - PocroB v//1: U3narensctBo FODY, 2011. - 232
c. https://znanium.com/catalog/product/550370

5. besycoBa, T. A. Opranuzauus o0Oy4eHUsS Y4YalIUXCAd PEHICHUIO
HEKOPPEKTHBIX 3a3Jay : MocoOMe MO0 CHEUKypcy [Uisl CTYJIEHTOB,
oOyuaromuxcst 1o  coenuanbHoctd 050201 Marematuka u - 1O
nampasieruto 050100 [Temarornyeckoe obpazoBanme / T. A. besycoBa. —

Comukamck : ConukaMCKUMM — TOCYJAapCTBEHHBIM  NEAArOrMyeCcKuil

uHctutyT, 2011. — 106 c. https://www.iprbookshop.ru/47881.html
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1. bapryes, C. I'. Martemarnueckoe MOJAEIMpPOBAHUE KOJeOaHUN CHUCTEM
TBEP/BIX Tell 3aKPEIUICHHBIX Ha yrnpyrom ctepxkHe : MmoHorpadus / C. I'. bapryes.
—  CaparoB : BysoBckoe  oOpaszoanme, 2020. — 285 .
http://www.iprbookshop.ru/87386.html

2. AaapuanoB, M. MeTonpl acMMOTOTHYECKOIO aHaldM3a M CHHTE3a B
HEJIMHEWHOW JMHAMUKE M MexaHuke aedopmupyemoro TBepaoro tena / .
AHnnpuanoB, ‘. ABpeiiueBnd. — Mocksa, MxeBck : PerynspHas U XaoTudeckas
JTUHaMuKa, VKeBCKUN MHCTUTYT KOMITBIOTEPHBIX HMccienoBanuit, 2013. — 276 c.

http://www.iprbookshop.ru/28899.html

Ilepeyens pecypcoB MHGPOPMALMOHHO-TEJICEKOMMYHHKALMOHHOM CEeTH
«HHTepHET»

1. www.edulib.ru — caiir LleHTpambHOI OHMOIHOTEKH OOPa30BATEIBHBIX

PECYpCOB.

http://elibrary.ru - Hay4anast ayiekTpoHHast OMOIMOTEKA.

http://www.auditiorium.ru — caiit «Poccuiickoe 00pa3oBaHuE.

http://www.rating.fio.ru — caiit ®eneparpn MaTepHeT-00pa3zoBaHusl.

http://www.netlibrary.com — CereBast OubMoTekxa.

S L S

http://www.rsl.ru — Poccuiickas ["ocynapcTBeHHas OMOIMoTEKA.

[Ipu  ocymecTBiaeHMHM 00pa3oBaTeNBLHOTO  Tpollecca  CTyACHTaAaMU |
poeccopcKo-NPenoaBaTeIbCKUM ~ COCTaBOM  HCIIONB3YIOTCS  CJEAYIONIUE
UH(OPMAITMOHHO-CITPABOYHBIC CUCTEMBI:

Hayunas snexkrponnas 6ubnuoreka eLIBRARY.

DIIEeKTPOHHO-OMOIMOTEYHAsS CUCTEMa M3aTeabCTBa «JIaHbY.

DnekTpoHHO-0ubanoTeyHas cucrema «IPRbooksy.

DJIEKTPOHHO-OMOIMOTEYHAs cCUCTeMa «Znaniumy

VI.METOANUYECKHUE YKA3AHUS 1O OCBOEHUIO INCHUIIJINHBI
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Ha n3ydenne AuCUUIUIMHBI OTBOAUTCS 36 4acOB ayAMTOPHBIX 3aHATUHN U /2
Jaca caMOCTOSTEIbHON pabOTHI.

Ha npaxTrueckux u 1a00paTOPHBIX 3aHATHUIX MPENOJABATENb KOHTPOJIUPYET
paboTy CTYIEHTOB, OTBEYAET HA BO3HUKAIOLIWE BOIPOCHI, MOACKA3bIBAET XOJ U
MeToJ pemieHusa. Ecau  NOMydyeHHBIX B ayJUTOPUU 3HAHUA  OKaKETCs
HEJ0CTAaTOYHO, CTYJIEHT MOKET CAMOCTOSTEIBHO TOBTOPHO MPOYECTh JIEKLUIO WU
COOTBETCTBYIOILIYIO JINTEPATYypy, MPOCMOTPETh MPAKTUKYM C pa3zoOpaHHBIMU
npuMmepamu. llociae  BBINONHEHMs — 3aJaHus, CTYJEHT  3allUIIAaeT  €ro
IIPENIOAABATEIIO B HA3HAYEHHOE BPEMS.

Pexomenpauuu mno padore ¢ Jureparypoil. Teopermueckumn u
INPAaKTUUECKUA MaTepuan Kypca pa3bsiCHEH B MaTepuanax paboueil yueOHOM
IPOrpaMMBbl AUCHUIUIMHEI, TIPEJIaraeMoro MpenojaBaTeIeM Ha 3aHITHSIX, TAaKKe B
yu4eOHMKaX M Y4eOHbIX MOCOOMAX W3 CHUCKa OCHOBHOW M JONOJHUTEIBHOU
JUTEPaATYPBHL.

PexoMeHnganum nmo moAroToBKe K 3a4eTy. YcHeniHas NoJroToBKa K 3a4eTy
BKJIIOUAET padOTy HA MPAKTUUYECKUX 3aHIATUAX B TEUEHUE CEMECTPA, BBINOJIHEHHUE U
3amuta /3. [Ipn noAroToBke K 3a4eTy HEOOXOAMMO pa3o0paTb OCHOBHBIE TEMBI,

IIOCTAHOBKHM 3aJa4d U MCIIOJIb3YyCMbIC MCTO/bI.

VIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
JAUCHUTIJINHBI

O6opynoBanue, pa3MEICHHOE B ayAUTOPUAX JIs POBEACHUS MPAKTUIECKUX
¥ JTaOOpaTOPHBIX 3aHATUH 110 AUCIUTIIINHE:

Momno6ioku Lenovo C360G-i34164G500UDK — 20 mur;

Mynerumenuiiabii  ipoextop, Mitsubishi EW330U, 3000 ANSI Lumen,
1280x800 — 1 mT;

Dkpan npoeknuonHbld Screenline Trim White Ice, 50 cm, pasmep paboueii
obmnactm 236x147 cm — 1 T,

AKyCTI/I‘—IeCKaH CHUCTCMA AJIsd IIOTOJIOYHOI'O MOHTa)Xa C HH3KHM HpO(l)I/IJ'IeM,

Extron SI 3CT LP (nmapa) — 3 wr;



JloxymenT-kamepa Avervision CP355AF — 1 m;

KK-manens 47", Full HD, LG M4716CCBA — 1 mr;

CereBas Bugeokamepa Multipix MP-HD718 — 1 .

B nensx obecrieueHus crienuaabHBIX YCIOBUN 00yYeHUS WHBAIUIOB U JIUII C

OTPaHUYECHHBIMUA BO3MOXKHOCTSIMU 370p0oBhs B JIBDY Bce 31anus 000py10BaHbI

ImangycamMmu, HH(bTaMI/I, IIOABEMHHUKAaMMU, CIICINAJIIN3UPOBAHHBIMHU MECTaMu,
OCHAaIlICHHBIMU TYyaJICTHBIMU KOMHaTaMH, TaOJIMYKaMu I/IH(I)OpMaHI/IOHHO-
HABUTALIMOHHOMN TTOJUIEPIKKH.
VIll. ®OHJbI OHEHOYHBIX CPEACTB
IMACIHOPT ®OC
Koa u popmyanpoBka Dranbl GOPMUPOBAHUSA KOMIIETEHIIHH
KOMIIEeTEeHIHH
[TK-3 crmocoGHOCTBIO 3HaeT OCHOBHYIO  MpOOJNeMaTHUKy  3aJad  [PHUKJIaTHON
KPUTHUYECKH aHAIIM3MPOBATH MEXAHUKHU C YYETOM TOTPEOHOCTEH MPOMBIILIEHHOCTH
COBPEMEHHBIE MTPOOIEMBI ¥ COBPEMEHHBIX TEHJEHIMI Pa3BUTHsS TEXHOJOTHMA, U
TPUKJIAHOM MEXAHHKH C aleKBaTHbIE ~ METOJbl  PELICHHMS  TEOPETHYECKHX,
YUETOM MOTPEOHOCTEN OPUKJIAIHBIX M OKCIIEPUMEHTANBHBIX  3a/a4
IPOMBIIIIEHHOCTH, TIPUKJIAIHON MEXaHUKH
COBPCMCHHBIX OCTIDKCHUM | Yyeer KPUTHYECKH AHAJIU3UPOBATH COBPEMEHHBIE MPOOIEMBI
HayKH 1 MUPOBBIX TCHACHIINH NPUKIAIHOW  MEXaHHMKM C  y4€TOM  MHPOBBIX
PasBUTHA TCXHUKN 1 TEH/ICHLMH Pa3BUTUS TEXHUKU M TEXHOJOTHUI, CTABUThH
TEXHOJIOTHH, CTaBUTH 3a1a9H1 1 3aJa4u U pa3pabaThIBaTh IPOrPaMMy HCCIEIOBAHMS,
pa3pabarsIBaTh IPOrpamMmy BBIOMpPATh aJEKBATHBIE CIIOCOOBI M METOMbI PELICHUS
MCCIIENIOBAHHS, BBIOMPATH TEOPETUYECKHUX, TPUKIAJHBIX M IKCIEPUMEHTAIBHBIX
AJIeKBATHBIE CIIOCOOBI 1 3aj1au, aHAIIM3MPOBaTh, MHTEPIPETUPOBATH,
METO/BI PEIICHHA HPEICTABIIATH U IPUMEHSTH TI0JTyYEHHbIE PE3YITAThI
TEOPETUYECKHUX, PUKIIAIHBIX
1 SKCTICPHMEHTATBHBIX 3a/1ad, Brnaneer CHOCOOHOCTBIO HAYYHO TPAMOTHO CTaBMTh 3a/a4d U
AHATH3MpOBATD, Pa3spadaThIBaTL MPOrPAMMY HCCIC/IOBAHNA C YIETOM
HHTEPIDETHPOBAT, MHOBLIX  TCHJCHUMA — DasBMTHA  TCXHMKH M
NPECTABIATS H IPHMEHSTH TEXHOJIOTWH, BbIOMPAaTh aJeKBaTHBIE CHOCOOBI H
HOMYUEHHBIC PesybTaTE] METO/IbI PELIEHHUS, AHAIIM3a ¥ MHTEPIIPETALUHN € LEITBIO
3 (GEKTUBHOTO PEIIEHHS TEOPETHIECKHX, TIPUKIIATHBIX
¥ DKCIIEPMMEHTATBHBIX 3a/1a4 PUKJIAJHON MEXaHUKH
ITK-5 crocoOHOCThIO 3Haer COBpPEMEHHBIE TPeOOBaHUs B 00JaCTH AUHAMUKU U
CaMOCTOATCIIBHO BBITIOJIHATH MIPOYHOCTH, IOJITOBEYHOCTH, OE30ITACHOCTH
Hay1HBIC UCCICAOBAHNS B JKU3HENCATSILHOCTH, KaueCTBa, CTOMMOCTH,
0B1acTH NPHKIaHON CPOKOB HCTIOJHEHHUS U KOHKYPEHTOCIIOCOOHOCTH
MCXAHHKH JULA PAsIHTHBIX TEXHHUKH IS Pa3IMIHBIX OTpacieit
oTpacieil IPOMBILLIEHHOCTH,
MIPOMBIIIUIEHHOCTH
TOIUIMBHO-3HEPTETHYECKOTO
KOMILIEKCA, TPaHCIIOpTa U Ymeer p3.3pa6aTBIBaTB MAaTEMATHUUYCCKHUE MOJCIIN U
CTPOUTENILCTBA, PELIATH [IPUMEHSTH IPOrPAMMHBIE CHCTEMBI
CJIOKHBIE HAY4HO- MYJIbTHAUCIMIUTMHAPHOTO aHAIN3a JUTST PEIICHHSI




TEXHUYECKUE 3a/1a4H, KOTOPbIC CJIO’KHBIX HAYYHO-TEXHUYECKUX 3a]1a4 pPa3IMYHbIX

JUISL CBOCTO H3Y4CHHS TPEOYIOT OTpaciei IPOMBIIUIEHHOCTH

pa3pabOTKH U IMPUMCHCHHUS

Bnazeer HaBbIKAMH MPUMEHEHUSI HAYKOEMKHUX

MaTEMATHYCCKUX U >

KOMITHIOTEPHBIX MOJICIICH, KOMITBIOTEPHBIX TEXHOJIOTUN MOJAEIUPOBAHUS U

NPHMEHEHHS IPOrPAMMHBIX MYJIBTUIUCIUIIMHAPHOTO aHAIM3A JIJIS1 PELICHUS

CHCTEM CJIO’KHBIX HAYYHO-TEXHUYECKUX 3a]a4

MYJIbTUAVCIUIIIIMHAPHOT O HpI/IKJIaI[HOfI MCXAaHUKH B PA3JIMYHBIX OTPACIIAX

anammza (CAE-cuctem HPOMBIIIJIEHHOCTH

MHPOBOTO YPOBHS)

I1K-8 CITIOCOOHOCTBIO TpeOOBaHUS KOHTPOJISI KaUeCTBA MaTEPUAJIOB,
CaMOCTOSATENBHO ~ OBJIAZCBATh | 3HaeT 3JIEMEHTOB M Y3JIOB MalllMH U YCTAHOBOK,
COBPCMCHHEIMH MEXAHUYECKUX CUCTEM Pa3IUYHOI0 Ha3HAYCHUS
BBIYUCIUTCIIBHBIMHU MCTOJaMU
W [AKeTAMH  IPHKTATHBIX IPUMEHSTH BIYUCIUTEIbHBIE METO/IbI U TTAKETHI
NPOTPAMM JUIsl PEleH s 3124 NPAKIIaZHbIX IPOrPaMM JULs PELLCHNs 327184
BEIUMCIIATEILHOM Ymeer BBIYHMCIIUTEIbHON THIPOMEXAHUKHU U YHCIIEHHOTO
TUIPOMEXAHUKU U YACIICHHOI'O MOJCINPOBAHUS ITPOLUECCOB TCIIO-U
MOJICIAPOBAHUS  TIPOIIECCOB MaccooOMeHa
TCILIO-H Maccoobmena, HABBIKAMU CO3/IaHUS YHUBEPCAIbHBIX
Cco3NaHui YHHUBCPCATILHBIX WHXEHEPHBIX METOJIOB PACYETHOIO
HWHXCHEPHBIX METOO0B

MOJICJIMPOBAHUS TUAPO- U Ta30JUHAMUYECKUX
pacueTHOIO MOACINPOBAHUA

TWIPO- ¥ Ta30IHMHAMIYECKHX 3a71a4 BMECTE C CONMPSHKEHHBIMU MPOLIECCAMU

3a1au BMeECTe ¢ | Brageer TEIJIO0- U MacCONEPEHOCA B MPOU3BOJIbHBIX

CONPSUKEHHBIMH  IIPOLIECCAMA TPEXMEPHBIX 00JIACTSIX Pa3TMIHOMN CIIO)KHOCTH Ha

TEmIo- M MaccomepeHoca B OCHOBE MaKETOB MPUKJIAIHBIX TPOrPaMM

MPOM3BOJIBHBIX ~ TPEXMEPHBIX

o0yacTsx pa3ImgHON

CJIOKHOCTH

KoHTpoJib 1ocTHIKeHMH LeJIed Kypca
KonTposmpyem OueHovHble cpeacTBa
p py Koabl 1 hTanol II pen
Ne ble pa3aebl / A —
. MPOMEKYTOYHA
n/m TEMBbI KOMITeTeHIHil TEKyIIMH KOHTPOJIb s? aTTecia st
AUCHMILINHBI 1

[TpakTnyeckue 3HaeT TectupoBanue (ITP-1)

1 | 3auATHA 1-2; IK-3 yMeeT Bomnpocs k
naboparopubie | [1K-5 U3 Nel (TTP-12) 3auety 1-6
pabotsl 1-2 BIIajeeT
[TpakTryeckue 3HAET CobGecemoBanue (YO-1)

. Bomnpocsl k
3aHaTusa 3-4; T1IK-5 eer

2 M 3ayery 7-12
nabopatopapie | [1K-8 W13 Ne2 (TTP-12)
pabotsl 3-4 BIIajeer
[IpakTruecku -

p ecKHe 3HAET CobecenoBanne (YO-1) Bompock K
nabopatopubie | [IK-8 NJI3 Ne3 (TTP-12)
paboThl 5-7 BlIafcer

IIkana oueHUBaHUA YPOBHS C()OPMHUPOBAHHOCTH KOMIIETEHIUI




Ko n Irtanbl GOPMUPOBAHMSA KPHUTEpPUH MOKAa3aTeJn
hopmyaupoBk KOMIIeTeHIInN
a
KOMIeTeHIMH
IIK-3 3HaeT OCHOBHYyI0 TpoOneMaTnky | CriocoOHOCTB MMOCTAaHOBKM | 3HaHWE THIIOB IOCTaHOBOK
CIIOCOOHOCTRIO 3amaq TIPUKIIAHON | 0OpaTHBIX 3amaq | oOpaTHBIX 3amaq B
KPUTHYECKH MEXaHHKH C  Yy4eTOM | MaTeMaTH4ecKOH ¢u3uKY, | MaTeMaTHIECKOH (QHU3HKE
aHAIM3UPOBATH HnoTpedHOCTEH MOHSTHE HEKOPPEKTHO
COBPEMCHHBIE MPOMBIIIIIEHHOCTH U | TIOCTaBICHHOH 3aJa4u
npo0JIeMbl COBPEMEHHBIX TEH/ACHINI
MPUKJIATHON pasBUTHsL TEXHOJOTWUH, H
MEXaHUKH C a/IeKBaTHBIE METOJIBI
y4eToOM pELICHUsT TEOPETHYECKUX,
noTpedHoCTEH MPUKIIATHBIX u
MPOMBIIIICHHOC IKCTIEPUMEHTAIILHBIX
TH, 3a71a49 MIPUKIAIHON
COBPEMCHHBIX MEXaHHUKH
JOCTHKEHHUH Ymeer KPUTHICCKH YMenue KiraccuUIMPOBATh | YMEHHE CTABHTH Pa3lINuHbIC
HayKH 1 aHATM3UPOBATH MIOCTAaHOBKM OOpAaTHBIX 3ajad | TUIbI OOpaTHBIX 3a7ad B
MHPOBBIX COBpPEMEHHBIE MPOOJIEMBI | U IMIPUMEHATh TEOPEMBI, K HUIM | MaTeMaTHIECKOH (H3HKe
TCHICHIUH NPUKJIATHOW MEXaHUKH C | OTHOCSIIHUECS
pa3BUTHUA yueTOM MHUPOBBIX
TEXHUKU U TEHACHIMNH pasBuTus
TEXHOJIOTUH, TEXHUKHM M TEXHOJIOTHI,
CTAaBUTH 3aJa4u CTaBUTb 3aJa4u u
u pa3pabartbIBaTh
pa3pabaTbIBaTh nporpammy
porpamMmy WCCIIEIOBaHMs, BBIOMPATH
WCCIIEIOBaHN, aJIeKBaTHBIE CIIOCOOBI U
BBIOMPATH METOIBI pemeHus
a/IeKBaTHBIC TEOPETHUYECKHUX,
CIIOCOOBI 1 TIPUKJIIATHBIX u
METO/IbI 9KCIIEPUMEHTAIIBHBIX
peuieHust 3aj1ad, aHaJIN3UPOBATh,
TEOPETHYECKHUX, MHTEPIPETHPOBATH,
MPUKJIaJHBIX U MpEaACTaBJIATh u
OKCIICPUMEHTA MMPUMEHATH TIOJTYYCHHBIC
BHBIX 33714, pe3yIbTaThI
AHAJIM3UPOBaTh, | BnameeT | cOCOOHOCTHIO Hay4yHo | CnocoOHocTh  (hopmupoBarh | Brmamenue — mogxomamu K
WHTEPIPETUPOB IpaMOTHO CTaBUTh 3allaudl | yTBEpXkJIeHHss 00 O0OpaTHBIX | PELICHHUIO HCKOPPEKTHO
aTb, " paspabaTbIBaTh | 3aj1adax, NPUMEHSTH | OCTABJICHHBIX 3a/1a4
MPE/ICTABIIATh U MPOTPaMMy HCCIICIOBaHHS | OCHOBHBIC METOJIBI
MPUMEHSTH c Y4ETOM MHPOBBIX | PETYISpH3ALNN
MOJTyYCHHBIE TEHICHIIUH pas3BUTHS
PE3yNIbTaThI TEXHHUKH ¥ TEXHOJIOTHH,
BBIOMpATH aJIcKBaTHBIE
CII0COOBI u METO/IBI
pelieHus,  aHanu3a U
MHTEPIPETALMH C LEIbIO
3¢ eKTHBHOTO  pemeHus
TEOPETUYECKHUX,
MPUKIIATHBIX u
9KCIIEPUMEHTAIIBHBIX
3a1a4 TIPUKIIATHON
MEXaHHUKH
[K-5 3HaeT COBpPEMCHHBIE TpeOOoBaHMsl | 3HaHME THUIOB  OOpaTHBIX | 3HaHUE ocobeHHOoCTEN
CIIOCOOHOCTBIO B 00J1aCTH JMHAMUKH 3ajad, NIPUEMOB | pelIieHus oOpaTHBIX 3ajad,
CaMOCTOSATENbH MPOYHOCTH, (opMUpOBaHUs YTBEPKICHUH | MPOEKIMOHHBIE "
O BBINIOJIHATH JOJTOBCYHOCTH, 00 o3THX 3agadax, MCETOOAOB UTCPAUOHHBIE METOABI HUX
Hay4HbIe 6e3omnacHocTH peryisipu3aiuy 3a1a4 peteHus

HCCJIICAOBAHHSA B

KU3HCIACATCIIBHOCTH,




obnactu

KayeCTBa, CTOUMOCTH,

MPUKIIATHON CPOKOB HCIIOJHEHHUS U

MEXAHMKH I KOHKYPEHTOCIOCOOHOCTH

pa3IUYHBIX TEXHUKH IS Pa3JIMYHbIX

oTpacien oTpacien

IIPOMBIILIEHHOC IIPOMBIILIJICHHOCTH

TH, TOIUTUBHO- Ymeer pa3pabaTbIBaTh Crioco6HOCTh npuMeHATh | Cioco6HOCTD
SHEPreTUYECKOor MaTeMaTUYECKHEe MOJECIHU | IPOEKLMOHHbBIE U | pa3pabaTbIBaTh HOBBIE
0 KOMILIEKCA, u IPUMEHATH | UTEPALlMOHHBIE METOJb | METOABI PELICHHsI 00PATHBIX
TpaHCIoOpTa U NPOTpaMMHBIE  CHUCTEMBI | pelIeHust OOpaTHBIX 3a1a4 3a1a4

CTPOUTEIILCTBA, MYJIBTUJUCLUILIMHAPHOTO

peuiatb aHanM3a I pelIeHus

CJIOXKHBIE CJIOXKHBIX HAay4HO-

Hay4HO- TEXHUYECKHUX 3a1a4

TEXHUYECKHE Pa3IMYHBIX oTpacien

3a/1a4H, IIPOMBIILIJICHHOCTH

KOTOPBIC I Bnaneer HaBbIKaMH  npuMeHeHHus | CrocoOHOCTB onepupoBath | Bnanenue nprueMaMu
CBOCTO HayYKOCMKHX MaTeMaTHICCKUMHU perynapu3anuu

U3y4CHHA KOMIIBIOTEPHBIX pesynbTataMi 00 OOpaTHBIX | HEKOPPEKTHO ITOCTaBICHHBIX
TpebyroT TEXHOJIOTHI 3aJa4yaXx M TpaHMLAMH HX | 3a[1a4

pa3paboTku u MOJEIUPOBaHUs U | IPUMEHECHHUSA

[IPUMEHEHHUS MYJIBTUIUCIUILIMHAPHOT O

MaTeMaTU4ICCKU aHalu3a O pCHICHUA

XU CJIOXKHBIX HAay4HO-

KOMIIBIOTEPHBIX TEXHUUYECKUX 3a1a4

MoJIeneH, IPUKIAJHOM MEXaHUKU B

IIPUMEHEHHUS Pa3IMYHBIX OTpaciax

IIPOrPaMMHBIX IIPOMBIILIJICHHOCTH

CUCTEM

MYJIBTUAUCLUILI

HUHApHOTO

ananu3za (CAE-

CUCTEM

MUPOBOI'O

YPOBHSI)

I1K-8 TpeOOBaHHUS KOHTPOJIS Nmers  mpexncraBieHue o | 3HaHUE MMOCTaHOBKHU
CIIOCOOHOCTBIO Ka4yeCcTBa MAaTEPHAJIOB, BO3MOXHOCTSIX 00paTHBIX M HEKOPPEKTHO
CAMOCTOSTENBH | 5 3JIEMEHTOB U Y3JIOB MAlllUH | IIPOCKIMOHHBIX U | IOCTaBIEHHBIX 3ala4 M HUX
O  OBJIALCBATh U YCTaHOBOK, HUTEPALUOHHBIX METOJIOB | OCOOEHHOCTH
COBPEMEHHBIMU MEXAHUYECKHUX CUCTEM penieHust 00paTHBIX 3a7a4
BBIYHCIIUTEIIbHBI Pa3IMYHOIO Ha3HAYEHUS
MU METOJaMHU U IPUMEHATH CrniocoOGHOCTh ctpouth | CrocoOHOCTH CTPOUTh
HaKeTaMu BBIYHCIIUTEIILHBIE METOABl | PETyJIpU3alud HEKOPPEKTHO | MATEMATHYECKUE  MOJCIH
MIPUKJIAJHBIX U MAaKeTbl NPUKJIAJHBIX | IOCTABICHHBIX o0paTHBIX | 3a/a4,  NPHUBOAALINX K
IporpaMM  JUist IporpaMM JUIsl peLIeHUs | 3ajad 00paTHBIM 337a4aM
pelenns sanad |y, oo 337a4  BBIYUCIIUTEIBHOU
BBIYHUCIIUTEIIEHO TUIPOMEXaHUKU u
51 YHUCJIEHHOTO
TUPOMEXAHUKU MOJIETIUPOBAHUS
U YHUCIIEHHOIO IIPOLIECCOB TEIUIO-U
MOJEIUPOBaHUS MaccooOMeHa
IIPOLIECCOB HaBbIKaMU co3nanus | Bragenue npuemamu | Branenue IIpUEMaMHU
TEII0-U YHUBEPCAIbHBIX IIOCTPOEHHUS METOJOB | UCCIEIOBAHUE M PELICHUS
MaccooOMeHa, HMHXCHEPHBIX METOJIOB | pelIeHHsi OOpaTHBIX 3ajay | MPUKIAIHBIX 3a1a4 B
CO3JaHUs pac4eTHOro Pa3IUYHBIX TUIIOB IIpeAIMETHON 00JIacTH
YHUBEPCAIbHBIX MOJEIUPOBAaHUA THIPO- U
HHXEHEPHBIX ra3olMHaMUYeCcKuX 3ajau

Bnaneer
METOZI0B BMECTE C COINPSKEHHBIMU
pac4yeTHOro mpoueccaMu — TEIIo- U
MOJIETIMPOBaHUS MaccolnepeHoca B
Tuapo- u IIPOU3BOJIbHBIX
razolMHaMU4ec TPEXMEPHBIX o0macTsx
KHX 3a1a4 pa3sNUYHON CIIO)KHOCTU Ha




BMecCTe c
CONPSKEHHBIMU
IpoLeccamu
TEIUIo- u
MaccornepeHoca
B
MIPOU3BOJIBHBIX
TPEXMEPHBIX
o0macTsIx
pa3InyHOMI
CJIOXHOCTH

OCHOBE MaKEeTOB
MIPUKIIAIHBIX POTPaMM

MeTOI[l/I‘IeCKI/Ie MaTepHualibl, ONIpeac/JIAI0OIHUE NMPOUECAYPHI OLICHUBAHUA

pPe3yJabTaTOB OCBOCHHUA TUCHUIIJINMHDBI

OIICHO‘IHBIC cpeacrea aJjist TeKymeﬁ aTrecranumu

HpnMep TECTOBOI'O 3aIaHUA IO JUCHUILJINHE:

1) Kakue u3 nmepeunciaeHHbIX KPAeBbIX YCIOBHH HE MOAXOIAT IPU PEIICHUH
3a/1a4u JIJIs1 ypaBHEHUsS KOJIeOaHu

2
Uy =a Uy e 0< X<

a)u(0,t) =0;
u(l,t)=0;

u(x,0) =0;
u(x,0) =x-(x-1)
u(x,1)=0;

6) u(0,t) =0;
u(l,t) =0;
u(x,0)=x-(x-1)
u,(x,0) =0;

du
N ix=0)=0
B) dtﬁ((l),(t) =)o;

u

&(X =1)= Uy
u(x,00=0
u,(x,0)=0

du

_— :O =
r) dx (x=0)=u,
du

—(x=0)=0
dx

u(x,00=0
u(x,00=0

2) Jlns ypaBHEHHS KaKOTO TUIIAa MpUMeHsieTcs 3ana4ya Komu:

a) TUMEPOOTNICCKUN B DITUTITUYCCKUI;

0) mapaOoaMYECKU U ITUNITUYECKUH ;

B) runepooJuYecKuil M mapadoIuyecKmii;

I') IPAaBUJILHOTO OTBETA HET;

3)Cuna HaTsKEHUs CTPYyHBbI MOCTOSIHHA W paBHA T,, €€ KOHIBI 3aKpeIyIeHbI

HEMOJBWXHO. B MOMEHT BpeMeHu t=0 TOYKaM CTPYHBI COOOIIAOTCS HadaJbHbIC

ou
OTKJIOHEHU:A U(X,0) = ¢, ¥ Ha4aJbHbBIE CKOPOCTHU E(t =0) = ¢, . IlocTaBpTE KpaeByro

3a7a4y Il ONPENEJIEHUs OTKJIOHEHHUM CT]

PYHBI IIput >0

A2
a) utt =a uxx,
rne — |l <x<I

O0<t<w
u(0,t) =0;

2
6) Uy =a U,
roe —1 <x<0

O0<t<w
u(0,t) =0;

2
B) utt:a Uy,
e 0<x<I

O0<t<w
u(0,t) =0;

r) [IpaBunbHOTO
OTBETa HET




u(l,t) =0;
U(X,O) = ¢0’

ou
E(t :O) =0

u(l,t)=0;
U(X,O) = ¢0’

ou
E(t :O) =0

u(l,t) =0;
U(X,O) = ¢0’

ou
E(t :O) =0

4) HCOI‘paHI/IquHHﬁ CTCPZKCHDb ITOCTOAHHOI'O CCUCHHUA C TCHJIOHBOHI/IpOBaHHOﬁ

OOKOBOI

IMOBCPXHOCTBIO B MOMCHT BpPCMCHH

t=0

UMEeT TeMIeparypy

u(x,0) = ¢, (x). IlocTaBbTe KpaeBylo 3a7a4y 00 ONpEEeICHUU TEMIIEPaTypbl B 3TOM

CTEpXKH HpH t >0

a)

2
U, =au,
rne 0<x<I|

O0<t<oo
u(x,0) = 9, (x);

6) Uy

2
=a Uy, rne
0<x<w (0<t<w
u(x,0) = @, (X) ;

B) utt

—0<X<0 0<t<w

u(x,0) = ¢, (x);

2
=a Uy, raoe

r)
NMpaBUJIbHOTO
oTBETa HET

5%) . O0béM V , OrpaHUYEHHBIN TOBEPXHOCTBIO S, COCTOUT W3 JIBYX YacTeid V,

)51 VZ’ KOTOPBIC pas3aciaCHbI ITIOBCPXHOCTBIO Sl' B K&)K,I[Oﬁ N3 YKAa3aHHBIX LIElCTCI\/'I,

KO3 PUITEHTBI
COOTBETCTBEHHO  k,

MTOBEPXHOCTH S.

TCILJIOIIPOBOAHOCTH

u  ,.IlocraBpTe

Marepuana

ITOCTOSAHHBI

U PpaBHBI

KpaeByl0 3aJadyy O CTalMOHApHOM
pacnpeneneHuy Temmneparypsl B o0béme V , eciau 3ajaHa TeMmreparypa Ha

a) Au, =0 By, U =UpB s, ) Au, =0 BV, r) [IpaBuibHOTO
Au, =0 B, ou au Au, =0 B, OTBETA HET.
o= o ion Ko™ | us=to
S, Uy =Us B S,
M, M
on on
S,;

6) BwiObepuTe M3 MpeIOKEHBIX BAapPUAHTOB 3HAYEHUS I KOX(D(PHUIIMEHTOB

X,Y, drto0bl ypaBHeHHE XUy, + 6qu + YUy = O O6wbul0  ypaBHEHHEM
napaboIMIECKOTO TUIA

a) X>3 ) X<3 B) X>3 r) x=3

y>3; y>3; y <3; y=3;

7) BeiOepure U3 JAaHHBIX KaKUM

JoJKeH ObITh Kod(ddumument X,

4TOOBI

ypaBHEHHE Uy, — XUyy =0 6bUI0 ypaBHEHNEM TUIIEPOOIMYECKOTO TUIIA




a)X<0;

o)X <0

B)X>0

x>0

8) BriOepute M3 MaHHBIX KaKUM JODKEH OBITh KO3(PGUIHMEHT X, YTOOBI
ypaBHeHHE YU, + Xuyy = 0 ObLIO ypaBHEHUEM DJUIMITUYECKOTO TUIIA

a)Xx>0,y>0
x<0,y<0;

0)x>0,y>0
x<0,y<0;

B)X>0,y<0
x<0,y>0;

r) IlpaBunpHOTO
OTBETA HET

9)IIpuBenure kK KAHOHMYECKOMY BUY YpaBHEHUE

Uyx +2Uyy —3Uyy +2Uy +6u, =0

.':l)Ué‘:T7 +u§ :O

£=3x-Yy
n=X+Y;

6ﬂ%n+un:0

£=3x-Yy
n=X+Y;

)u +1u 0
B — =
én 2 g

& =3x-Y
n=X+Yy

L =0
l")uéf:,7 +EU77 =

¢ =3~y
n=X+Y

10) [IpuBenuTe K KAHOHUYECKOMY BUJIY YPaBHEHHUE

Uy —2Uyy +Uyy

+auy + Ay +cu=0

a)u,, +(a+ pB)us+ pu, +cu=0

E=x+y
n=y.

Uz, +(a+ B)U: + pu, +cu=0

0)
E=x-y
n=y,

B)

u, + (e + B)ug + pu,, +cu=0

E=x+y
n=y.

r) [IpaBUiIbHOTO OTBETA HET

11) IlpuBeanTe K KAHOHUYECKOMY BH1y YPAaBHEHHE y2uXX + X

2 _
uW_O

I
a)u§§ +U7777 +£Ué: +—U77 =

E=y?
n=x%

2n

E=y?
n=x%

1 L. _o
0) Uétéz _u7777 +2—U§ +—U77 =

2n

1 1
mu¥44%n+5—u§+——un:0

c=Y

2n

E=y°

1 1
nu%+wm+§4@+—w =0

2n”




12)Haiitu pynxuumio U(X, Y) mnst ypasuenus 3U ., +4U xy TUpy = 0

a)U(X, y) - F(X_Sy)+g(x_ y)’ 6)U(X, y) _ F(X_%)_i_ g(3x_3y)’

DU Y) =FE3Y)T0+Y) | y) = F(X)+g%)

Kpurtepuu oneHku Tecra

v' 6-12 GaIoB — CUMTAETCS, YTO TECT IPOUIEH.

v" 0-5 6amioB — TECT HE 3aCUUTHIBACTCSA

Kpurepuu ouenxu UJ13:

v 10-8 ©OanaoB BBICTABISETCA CTYICHTY, €CIU OH BBITIOJHUI BCE
3amanus B WJI3, B Tom umcie u camoctosTenabHble. DaKkTUYECKUX OIIMOOK,
CBS3aHHBIX C TIOHMMAaHUEM MPOOJIEMBI, HET; BCE WM3y4aeMbIE METOJbI PEIICHUS
3a/lad MCHOJIb3YIOTCsl BepHO. [Ipu 3ammre CTyIeHT OTBEYaeT Ha BCE BOIPOCHI
MPerno/1aBaTelis.

v’ 7-6 06amioB — paboTa BBIIOJHEHA MOJTHOCTHIO; CTYAEHT BBITIONHII BCE
npemnoxkennble B M3 3amanus, HE peaqu30BaHO OJIHO CaMOCTOSITEIBHOE; BCE
U3ydaeMble METOJbI PEIICHHUs 3a/1ad UCIONb3YIOTCs BepHO. [Ipu 3ammre cTyneHT
OTBEYAET Ha BCE BOMPOCHI MIPEMO/1aBaATEIIS.

v’ 5-4 Gamna — paboTa BBHINOJIHEHA IOJHOCTBIO. J[Ba CaMOCTOSTEILHBIX
3aJjaHUsl HE BBHITIOJHEHO; YacTh METOJOB PEIICHUs 3a]a4 He Hcmoib3yercs. [lpu
3alllUTE CTYJICHT HE OTBEYaeT Ha 1-2 Bompoca mpenoaaBaTersi.

v’ 1-3 Gamra — pabora BBIIOJHEHA HE MONHOCTHIO. CaMOCTOSTEIBHEIE
3aJjaHus HE BBITIOJIHEHBI WU CTYACHT IEMOHCTPUPYET cllaboe BIaIeHHe METOIaMU
ux pemenus. [lpu 3ammre CTyAeHT He OTBe4aeT OoJyiee, 4YeM Ha 2 Bompoca

npernogaBaTciis.




OueHoYHbIEe CpeCTBA ISl IPOMEKYTOYHOM aTTeCTALUNU
Bonpocsl k 3a4ery

1. TIpu4nHBI HEKOPPEKTHOCTH OOPATHBIX 33]1a4.

2. llpsmble 1 0OpaTHBIE 3aJa4d MaTEMaTUUECKON (PU3HKH.

3. ITlocraHoBka HayaldbHO-KpaeBOW 3ajauyd i  TUOEPOOTUYECKOTO
YpaBHEHUS.

4. @uznyeckue MOCTAaHOBKH, MIPUBOASILINE K OOpAaTHBIM 3a/ladyaM B HAyKax O
3emure.

5. IlocraHoBKa 33/1auu CEHCMUYECKOTO 30HAUPOBAHMS 3EMJIIU JUIsl CIIOMCTON
Cpelbl.

6. OnmHomepHoe mpuOmMDKeHUE cucTeMbl JlaMe W MOCTaHOBKM 3aaad Jis
3TOr0 YPaBHEHHS.

7. Cucrema MakcBesia v €€ ClIeCTBUs

8. TlocraHoBKa MpsSMOM 3adauu JUIsl YpaBHEHUSI C KyCOYHO-HETPEPHIBHBIMU
ko3 dunreHTamu.

9. Ilepexon kK yacTHOM 00JIACTH B ypaBHEHUU | eTbMTOJIBIIA.

10. YpaBuenwue Jlammnaca.

11. VYpasuenue [lyaccona.

12. O6patHbie 3a1a4M CEHCMUYECKOTO 30HIUPOBAHUS

13. [lonyaHanuTuyeckuii METO pEIICHUs 3a/1auM JUIsl CIOUCTBIX CPeN

14. Anroputm pemieHus oOpaTHOM 3agauu Juisi ypaBHeHUs [enbmrosibua B
pamkax runoressl ['ynuia

15. TlocTaHoBKa 3a/1auyl 3J€KTPOMArHUTHOTO KapoTa)a CKBaKHHBI.

16. OnHOMEpHBIE U JIByMEpPHBIE MOJEIN 3JIEKTPOMArHUTHOTO CKBaKMHHOTO
KapoTaxa.

17. nTepnperanus JaHHBIX T€O(PU3NYECKUX U3MEPEHUH.

18. CoBmecTHOE 00pallleHHe TaHHBIX, TTOJTYYEHHBIX Pa3HbBIMU METOJIAMH.

19. TloctaHoBKa 3aa4u 3JIEKTPOMATHUTHOIO 30HIUPOBAHUS C OBEPXHOCTH
3eMJIH.

20. Mopnenu cucTeM C pacrpeieICHHBIMU TTapaMeTpaMH.



Kpurtepuu oneHku 3auera

Bbanasl
(peHTHHTOBO
1 OLIEHKH)

Ouenka
IK3aMeHa
(cranmapTHas)

TpeboBanns k cGopMHPOBAHHBIM KOMIIETEHIIUSIM

60-100

«3a4€cT»

«3aueT» BBICTABIACTCA CTYAEHTY, €CIM OH ITIyOOKO M IPOYHO
YCBOWJI Y4€OHBII MaTepua 1o JUCIHIIIMHE, NCUEPITBIBAIOLIE,
IIOCJIE0BATENbHO, YETKO U JIOTMYECKH CTPOMHO €r0 W3J1araer,
CBOOOZHO CHpAaBISETCS C 3aJayaMH, BOIPOCAMU U JPYTrUMHU
BUJAaMU IPUMEHEHUs 3HAHWM, NPUYEM HE 3aTPyNHSAETCA C
OTBETOM  IIpM  BUJOU3MEHEHUU  3a/laHui, TMPaBUIBHO
000CHOBBIBAET IIPUHATOE peleHue, BIIAJICET
pPa3HOCTOPOHHUMH HaBBIKAMH M IPUEMAMH  BbBIIOJHEHUS
OPaKTUYeCKMX  3aady B o0iacTH  npodeccHoHaIbHOM
JIESITEJIbHOCTH.

0-59

«HeE 3ademy

«He 3auer» BBICTaBISCTCS CTYIEHTY, KOTOPBI HE 3HAET
3HAYUTEIILHON 4YacTU y‘-Ie6HOFO Marcepuajia 1mo AJUCHUIIIMHEC,
JIOITYCKAET CYIIECTBEHHBIC OIMOKHU, HEYBEPEHHO, C OOJIBIITUMHU
3aTPYAHCHUSAMU  BBIINMOJIHACT IIPAKTHYCCKHC pa6OTI)I. «He
3a4eT» CTaBHUTCS CTYJCHTaM, KOTOPbIE HE MOTYT MPOIOJDKUTH
o0yueHue 0e3 JOTIOJTHUTEBHBIX 3aHATUN o
COOTBETCTBYIOIIEH AUCIUILTNHE




