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1. Hacnmopt

OIIEHOYHBIX MATEPHAJIOB MO Y4eOHOI IUCHUILIHHE
NHdopmanimoHHbie TEXHOJIIOTHH B MHXKEHEPHBIX pacyeTax OTpaciu

Ilepeuenp kKommeTeHLUM, (HOPMUPYEMBIX B pe3yjbTaTe OCBOCHHUS Y4COHOM
JTUCHUTUTMHBI (MOTYJISI) WA TPAKTUKH

paboTaromuX C PacTUTENBHBIM|
CBIpBEM

Tema 4. KoHeuHO-371€eMEHTHBIE MOJIEIIH.
Tema 5. KoHTakTHBIE Mapsbl.
Tema 6. Tunel ananuza.
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IK-2 OcyIecTBIseT Tema 1. OCHOBHBIEC OHSTHS. 7
MH)OPMAITUOHHO- Tema 2. MKD. Tepmunonoruu.
aHanuTH4YeCcKyto  mojiepkkyTema 3. IloHsiTue O KOHEYHBIX JJEMEHTax.
PUHSATHS yHpaBlIeHYCCKUXATpUOYTBI ~ dNeMeHTa,  kinaccudukanus KD,
pewieHnii Mo obecrneYeHNIOaHCaMOIMPOBaHKe, TPAHUYHBIC YCIIOBUS
KOHKYPEHTOCTIOCOOHOCTH Tema 4. KoHEUHO-37IeMEHTHBIE MOJIEITH.
OopraHuzauMu  Ha  peiHKaXTema 5. KOHTakTHBIE Maphl.
UIICBOI UTewma 6. Tumnsl ananusa.
nepepadaThiBatoLIeH Tema 7. I'eomerpuyeckue mnapaMeTpbl 3yOuaThIX|
IMPOMBIIIJIICHHOCTH KOJIEC.
Tewma 8. [IpounocTHOI pacueT 3y0a.
Tema 9. Pacuer Bajios.
Tema 10. Pacuer BanoB. Pacuer Bana Ha
CTaTUYECKYI0 MpOYHOCTh. Pacuer BajoB HA
YCTaJIOCTHYIO MPOYHOCTb.
Tema 11. Pacuer moaNMIMTHUKOB KauyeHHUS.
Tema 12. Pacuer npyxuH.
Tema 13. Pacuer miacTuH..
Tema 14. bankwu.
Tema 15. Pacuer INIOHOYHEIX MW IUINAIEBBIX
COCMHECHU M.
Tema 16. PacueT daHIEeBbIX COSTUHEHUM.
Tema 17. Pacuer xosnerl.
Tema 18. Pacuer peMeHHBIX nepeaay.
Vlanee - Onpoc u/ uiu mecmupoganue no
meopemuyuecKkoul yacmu Kypca
\Bvinoinenue, opopmaenue u 3auguma paoom
npakmukyma
K-8 Criocoben paspaboratsTema 1. OCHOBHEBIE ITOHITHS. 7
KOMILICKT npoektHo-Tema 2. MKO. Tepmunonoruu.
TEXHOJIOTUYECKOM Tema 3. IloHsTHe O KOHEYHBIX JJIEMEHTAX.
JIOKyMEHTAllMM  NpeAnpusSTHAATpuOyTel  dieMeHTa,  Kinaccudukamums KD,
MUIICBON  MPOMBIIUICHHOCTH, aHCAMOIMPOBaHKE, [PAHUYHBIC YCIIOBUS




Tema 7. ['eomeTpudueckue mapaMeTpbl 3y04aThIX
KOJICC.

Tewma 8. [IpounocTHOI pacueT 3y0a.

Tema 9. Pacuer Baios.

Tema 10. Pacuer BamoB. Pacuer Bama Ha
CTaTUYECKYI0 MpOYHOCTh. Pacuer BajioB HA
YCTaJIOCTHYIO MPOYHOCTb.

Tema 11. PacueT moaIIMITHUKOB KaueHMS.

Tema 12. Pacuer npyxuH.

Tema 13. Pacuer niacTuH..

Tema 14. banku.

Tema 15. Pacyer IINOHOYHBIX © INIMIEBBIX
COCTUHEHU.

Tema 16. Pacuer ¢uiaHIeBBIX COCTUHEHUH. .
Tema 17. Pacuer koier.

Tema 18. Pacuer pemeHHBIX Nepenay.

Vlanee - Onpoc u/ unu mecmuposanue no
meopemuueckoil yacmu Kypca

\Bvinoinenue, ogopmiaenue u 3awguma paoom
npakmukyma




2. Iloka3aTe/ M U KpUTEPUH OLIECHUBAHUS KOMIIETEHIUI, ONIMCAHNE IIIKAJ OLlEeHUBAHMS

Ta6mumna 2.1 — [Noka3arenu orleHUBaHUS KOMIIETEHIIUI
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=8 Kox 1 HanMeHOBaHUE 3 S 3
g2 KoHnTponupyemsle pa3nensl (TEMbI) o = S
¥ 3 B MHIKATOpa OCTIKCHHA y4eOHON JUCITUTIIMHBI (MOTYJIS) 5 g e
E Cz) KOMIIETECHIIUU % % %s
~
S an
1 | TIK-2 MOK-1px., Hpumenser 3uanus mo [Tema 1. OCHOBHBIE TOHATHUA. TectupoBanue,
OCHOBaM MapKETHHIOBOH Tema 2. MKD. TepmuHnonorumu. YcTHBIN onpoc
MH(OPMALIHOHHON CHCTEMBI Tema 3. IlonsTMe o0 KOHEUHBIX (JOKIAM).
OpraHU3aii UL MOANCPHKKH bleMeHTaX. ATpuOyTHl  3JIeMeHTa,| 3amuTa pabor
VPHHATI YIPABICHHYCCKIX Kiaccuukanus K3, mnpakrukyma
perieHuit o o6ecneYeHuIo
OHKYEHTOCTOCOBHOCTH aQHCAMOJIMPOBaHUE, TPAaHUYHBIC (PT'P)
OpraHu3alM Ha PbIHKax HHHICBOﬁ yCHOBHH
U niepepabaThiBatomeii Tema 4. KoneuyHno-3meMeHTHBIE
MPOMBIIICHHOCTH; MOZCIH.
MIK-2 1. ®opmupyer{IeMa 5. KoHTakTHbIE Maphl.
MapKETHHTOBYIO crpateruio L ema 6. Tumbl aHanusa.
OpraHu3aryu Ha ocHoBe/Tema 7. 'eomeTprieckue mapaMmeTpsbl
MOHUTOPHHTIA, aHalin3a I/I3y6an])IX KOJIeC.
[IPOrHO3MPOBAHUA TOBapHbIXTema 8. [TpouHoCTHOM pacueT 3yoa.
[PBIHKOB U  PBIHKOB (baKTOpOBTeMa 9 PaC‘IeT BAJIOB.
POM3BOJCTEA B 06ACTH rH’ImeBOIEITeMa 10. Pacuet BasioB. Pacuer Baial
158 nepepabaThIBaromeH
HPOMBIIILTCHHOCTIL: Ha CTaTUYECKYI0 MPOYHOCTh. Pacuer
VTK-3 1.2 OcymectaserB&I0B Ha YCTATOCTHYIO MPOYHOCTB.
MOHHTODHET, AHATIS glema 11, Pacyer mNOANIMIIHUKOB
[POTHO3UPOBAHHE ToBapHpIxKAICHHA.
PBIHKOB ¥  PBIHKOB (baKTopOBTeMa 12. Pacyer IIPY>XHH.
pou3BOACTBa B oOnacTu nuinesoii [ ema 13. Pacyer miactuH..
14§ nepepabareiBaroieli Tema 14. baaku.
[IPOMBIIIIJICHHOCTH, Tema 15. Pacdyer mMMNOHOYHBIX H
LUTHIIEBBIX COCAMHEHUI.
Tema 16. Pacuer  (uaHIeBBIX
COCMHEHHIA..
Tema 17. Pacuet konel.
Tema 18. Pacuer pemeHHBIX Nepeaay.
Vlanee - Onpoc u/ unu
mecmupoganue no meopemuueckoul
uacmu Kypca
Bvinoanenue, ogpopmnenue u
Bawyuma pabom npaKmuKyma
IIK-8 MIK-3x.g ObecnieunBaeT Tema 1. OCHOBHEBIE TOHSITHSL. TectupoBanue,
MH(bOPMALOHHOE Tema 2. MK3. Tepmunonorumu. VYeTHBIN onpoc
CONPOBOK/ICHNE IPOCKTHOM Tema 3. IloHsTHe O KOHEYHBIX  (IOKJIAM).
ACATEIIPHOCTH pIeMEHTaX. ATpHOYTHI 3JieMeHTa,| 3amura pabor
KJ1accupuKams KD, mnpaktukyma
aHCaMOJIMpOBaHHE, I'PaHUYHBIE (PT'P)




n/n

Kon
KOHTPOJIHPYEMOH

v

KOMIICTCHIIN N

Kox u HaumenoBanue
WHIUKATOPa JOCTHIKEHUS
KOMITETEHIIN U

KoHTponmpyemsie pa3iessl (TEMBbI)
y4eOHOM TUCIUTUIMHBI (MOJTYIIS)

HaumenoBanue

OLICHOYHOI'O

marepuasa

yCJIOBHS
Tema 4.
MO/ICIIH.
Tema 5. KonTakTHBIE aphl.
Tema 6. Tunsl ananuza.
Tema 7. ['eomeTpuieckre mapameTpsbl
3yOUaThIX KOJIeC.

Tema 8. [IpounocTHOM pacuer 3y0a.
Tema 9. Pacuer BaJios.

Tema 10. PacueT BanoB. Pacuer Bana
Ha CTaTUYECKYI0 MPOYHOCTh. Pacuer
BaJIOB HA YCTAJIOCTHYIO TIPOYHOCTD.
Tema 11. Pacyer mNOANIMITHUKOB
KayeHMS.

Tema 12. PacueT npyxuH.
Tema 13. Pacuer nmacTus..
Tema 14. banku.

Tema 15. Pacuer WIMOHOYHBIX U
[IJIAIEBBIX COCAUHCHUMN,
Tema 16. Pacuer  (uaHIeBsIX
COCTUHCHMI. .

Tema 17. Pacuet konel.

Tema 18. Pacuer peMeHHBIX Nepeaay.

Koneuno-3neMeHTHEIE

Vlanee - Onpoc u/ unu
mecmuposanue no meopemuyecKoi
uacmu Kypca

\Bvinoanenue, ohopmnenue u

Bawguma pabom npaKmuxKyma




Tabnuua 2.2 - Kputepuu u 1kasga OIeHUBAaHUS 110 OLICHOYHOMY MaTepuajly pacueTHO-TpaduuecKkas

paborta
[1Ixama oneHUBaHus o
2 Kpurepuii onienuBanus
(uHTEpBaAN OAJITIOB)
8-10 KonTponbHas paboTa BBIIIOJIHEHA HA BBICOKOM YPOBHE (ITPaBUIIbHBIE OTBETHI
[manel Ha 90-100% BompocoB/3a1ay)
5.7 KonTponbHas paboTa BBIIIOJIHEHA HA CPETHEM YPOBHE (IIPaBUIIbHBIE OTBETHI JAHbI
Ha 75-89% BompocoB/3aaq)
1-4 KonTponbHas paboTa BBITIOIHEHA HA HU3KOM YPOBHE (IIPABUIILHBIE OTBETHI JaHbI
Ha 60-74% BompocoB/3a1ay)
0 KonTponbHas paboTa BBITIOIHEHA HA HEYIOBICTBOPUTEIILHOM YPOBHE
IpaBHJIbHBIE OTBETHI JaHbl MeHee yeM 60%)

Ta6mmma 2.3 - Kpurepuu u mKkaia oleHuBaHUs 10 OIEHOYHOMY MaTepuainy «Tect»

[IIkana ouieHUBaHUs (MHTEPBAJ Kpurepuii onieHuBanus
OaJIIIOB)
0,9...1- Gann, BeIICIIEHHBIN HA TECT TecTbl BBINOJIHEHBI HA BHICOKOM YPOBHE (IIpaBUJIbHbBIE
K MOJIYJIIO otBeThl 1aHbl Ha 90-100% BompocoB)

0,75...0,89- 6a, BEI
TECT K MOJTYJIIO

JICJICHHBIA HA TecTsl BBINOIIHEHBI HA CPeTHEM YPOBHE (IIPaBUIIbHbIC
OTBETHI 1aHbl Ha 75-89% BompocoB)

0,6...0,74 - 6ann, BeLACTICHHBIN Ha TecTbl BBIITOJIHEHBI HA HU3KOM YPOBHE (TIpaBUJIbHBIE

TECT K MOOYJIIO

OTBeTHI 1aHbl Ha 60-74% BONpPOCOB)

0

TecThI BEITOJIHEHBI HA HCYAOBJICTBOPUTCIBHOM YPOBHC
(mpaBuJIbHBIE OTBETHI Ha MeHee ueM 60%)

Tabmuma 2.4 — Kputepuu u mkaia oreHUBaHMs 10 OIleHOYHOMY MaTepuany «KoHTponbHas paboTtay

(st cTyAeHTOB 3.0.0.

WIN CTYACHTOB, PAa0OTAIOMIMX 110 MHIUBHIyaJIbHOMY IpauKy)

Ikama oneHUBaHUA Kpurepuit onenuBanus
13.5-15 KoHTponbpHas paboTa BBIIMIOTHEHA HAa BELICOKOM YPOBHE
’ (mpaBuibHBIE 0TBETHI 1aHbl Ha 90-100% BormpocoB/3aay)
11.95-135 KoHTpobHast paboTa BBIITOJIHEHA HA CPEAHEM YPOBHE
’ ’ (mpaBUIIBHBIC OTBETHI IaHbI HA 75-89% BompocoB/3a1a4)
9-11 25 KoHTpobHast paboTa BBIITOJIHEHA HA HU3KOM YPOBHE
’ (mpaBUIIBHBIC OTBETHI aHbI HA 60-74% BOMpPOCOB/3a1a4)
0 KoHnTpobHast paboTa BBIITOJIHEHA Ha HEYIOBJICTBOPUTEIIEHOM YPOBHE
(mpaBHIIbHBIC OTBETHI IaHbI MeHee ueM 60%)

Tabnuua 2.5 — Kputepun u 1mkasna olieHUBaHUS 110 OLEHOYHOMY Matepuany «CobeceioBaHue
(«YcTHbll onpocy miu «Jlokaamny)

Ikama oneHUBaHUA

Kpurepun onieHnBanus

0,9...1-6am,
BBIJICJIEHHBIN Ha TEMY

CobecenoBanue (10kIaa) ¢ oOydaromumcs (00yJaronierocs) Ha TeMBbl,
CBsI3aHHBIC C U3ydYaeMOl yueOHOH AUCITUTUTMHON, U BBISICHEHHUE BBICOKOTO
o0beMa 3HaHHH 00yyaromerocs Mo y4eOHo JUCUUIUIMHE, ONPEACTICHHOMY
pasneny, TeMe, mpobaemMe u T.11.

0,75...0,89-6amn,
BBIJICJIEHHBIN Ha TEMY

CobecenoBanue (Hokia) ¢ oOydaromuMcs (00yJaroerocs) Ha TEMBI,
CBSI3aHHBIE C M3y4aeMOl y4eOHON AUCITUTIIIMHON, U BBISICHEHHUE CPEIHETO
00BbeMa 3HaHUH 00yJaroIerocs Mo y4eOHoOW JUCHUIUINHE, ONPEICTICHHOMY
pasaeny, TeMe, mpooyieMe | T.11. (CTYIEHT B LIEJIOM OCBETHII PACCMATPHBAEMYIO
NpoOJeMaTHKY, JOMYCTUB HEKOTOPBIC HETOYHOCTH H T.I1.)

0,6...0,74-6amnn,

BBIHGHGHHBIﬁ Ha TCMY

CobGecenoBaHue (I0KJIa11) ¢ 00ydaromumMcs (00yJaroIerocs) Ha TEMBI,
CBsI3aHHBIC C N3y4aeMOl y4eOHOM MUCIUIUIMHON, ¥ BEISICHEHUE HU3KOTO YPOBHE




3HAHUI 00yJaronerocs Mo y4eOHOW JUCIUIUIMHE, OTIPEACTICHHOMY pa3/ely,
TCEMC, HpOGHGMC Hu T.II. (CTy,Z[GHT A0ONYCTUJI CYIICCTBCHHBIC HCTOYHOCTH,
M3JI0KWJI MaTeprajl C ONTMOKaMHU U T.11.)

0 [Tpu cobecenoBanuu (oKIaae) ¢ 0OydaronUMcs (00yJaroIerocs) BEISIBICH
00beM 3HAHUH Ha HEYJIOBJIETBOPHUTEILHOM YPOBHE (CTY/ICHT HE TOTOB)

Ilpumeuanue:

1. Koukpemmnuie 6annvt Ha omoenvHble 6U0bl padbom (mema, mecmuposanue, 1a60pamopHan
unu RPAKMUYecKas padoma) yKazanol 6 padoueil npozpamme y4eoHou OUCYUnIUHbL HA
Yyueonwlil 200.

2. Bannvt mozym omauuamucsa 011 04HOU U 3A04HOU hopm 00yUeHUs, KOHKPDEMHOI meMbl,
aadopamopuoil padomosl Ui mecma K cO0epHcamenbHomy mooyiio.



3. [lepeyeHb OLIEHOYHBIX MATEPUATIOB

Ne | HaumenoBanue KpaTkas xapakTepucTHKa OLlEHOYHOTO MaTepuala IIpencrasienue
/11 OLIEHOYHOT'O OLIEHOYHOT' O
Marepuaia marepHasa
1 Otyer mo [IponykT caMoCTOSITENHFHOM pabOTHI CTYICHTA, Odopmnenue
NPAaKTUYECKOH | MpenCTaBIISIONINIA cO00 KpaTKoe M3JI0KEHHUE B oT4eTa 1o
pa6ore (PI'P) MMUCHbMEHHOM BHJIE TIOJTYUYEHHBIX PE3yIbTaTOB MPaKTUYECKUM
SKCIIEPUMEHTAIBHBIX 1581071 TEOPETUYECKUX paboram (PT'P)
WCCTIEIOBaHUH 10 ONPECICHHON HaydyHOU (yd4eOHO- COTJIaCHO
HCCIIEI0BATENBCKON) TEME, TpeOOBaHUSM,
IJie aBTOP PACKPBIBAET CYTh HCCIEAYEMO U3JI0’KEHHBIM B
poOIEMBI, IPUBOJUT Pa3JInYHbIC TOUYKU 3PEHUS, MPAKTUKyMe
a Tak)Ke COOCTBEHHBIC B3IJISI/IBI HA HEE (TeTpannp)
2 TecTsl cucrema CTaHIapTU3UPOBAHHBIX 3amanuii, | DOHJ TECTOBBIX
MTO3BOJISIFOIIIAS aBTOMAaTHU3HPOBATh IpoLEeaypy 3aaHui
U3MEpEHHUS YPOBHA 3HaHUHN u yMEHUHI
00y4Jaromerocs.
3 KonTtponsHast | cpeactso IIPOBEPKU YMEHUU PUMEHSTh Kommekr
pabora MOJIyYeHHbIE  3HAHWS A pelleHus  3ajaad KOHTPOJIbHBIX
ONPEAEIEHHOr0 THUIIA IO TEeME, paslelny WIH 3aJJaHui TIO
y4eOHOM TUCIUILINHE. BapHaHTaM
(MeTomuueckue
ykazanus k CPC)
4 | CobecenoBanue | MPOIYKT CaMOCTOATENBbHOM paboThl oOyuaromierocs, Temsl kypca

(YcrabIl onpoc)

Jloxmang

MPEACTABISIIONUNA CO00M TyOIUYHOE BBICTYILJICHUE
o NpCACTABJIICHUIO MMOJTYYCHHBIX

pe3yabTaTOB  pEIICHUS  ONpeICIICHHON
MPAKTUYECKOU,  y4eOHO-HCCIeI0BaATEIbCKOM

y4eOHO-
NI

HAY4YHOU TE€MBbI

TeMBI JOKJIaIOB




3.1. OHEHOYHBIN MATEPHUAJ «(ITPUMEP BJIAHKA 3AJTAHUA JIJIsI
MOAYJBbHOI'O KOHTPOJISA»

i
:’;I YCNnoBWA TMNOBLIX 3a4a4Y (3a4a4, Kelcoe) OTtBeT
1 | 3anucarte maTtemaTUYeckylo Moaens, [na nony4yeHuss MaTeMaTU4ECcKON MOAENK
COOTBETCTBYLLYI 3aJaHHOW AMHAMWYECKOA | yaoOHO BOCNONbL30BaTLCA, HANPUMED, METOAOM
mogenn ( P(t)=F, + Fsinwr ) KMHETOCTaTHKA:
— mi=—P(t)-G+F,
P(1) (1)
roe
me‘ P(t)=F +Fsinot, G=mg , g =981 m/c’
o
. F= —(c'x+b5r]
G MoacTaBuB BLIPAXKEHMA CUN B YpPaBHEHME,
[ zanuwem
= mx +cx +bx = —mg — P, — B sin ot
¢ = rF b 3a HavanbHLIe YCNoBUA NpUMEM CNedylolime
ET npu t=0: x(0)=x,, x(0)=0
. ,
iy
G,
2 | 3anucaTe MaTEMATUYECKYD MOOENs, Ona nonyyeHua MaTemaTHIeckol mogenu

COOTEETCTEYIOLLYIO 3a0aHHOR AMHAMUYECKDR
moaenn (£(r)=0,55,(1-cosmi) )

1-1 M o
‘ i
|

yOobHO BOCNONLIOBATECA, HANPUMED, METOOOM
KMHETOCTATHMEMN:
mit ==+ Fx, 1),

rae & =mg, g =981 mic® .
Buipaavm obobleHHyo KoopouHaTy x Yepes
KMHEMATHMMECKDE BHElLHee BO3NeACTBME E(r) W
fedopMannie A yNpyro-ouccunaTMeEHoro
INEMEHTA HECTKOCTLI € W KOS dUUUEHTOM
CONpOTUENEHWA b. TYCTe

x=%(r)-A, x=E(1)-A.
Cuny F ¢ y4eToM HeyOeDHHBEIOWEA CBAZW
NPEACTABMM B BHOE
0 npun A<OwmmF =0,

F mpun A=0muF =0,
rae F,=—(cA+bA).
C yYETOM NONYYEHHBIX BbIDEXEHWA 3anuiem:
m(E(1)-A)=-mg + F(AA)

F:

MK
A+ f(AA)=E(r)+g,

roe f{a:i}—ﬁ{a,ﬁ]fm

HavaneHblie YCNoBKA ) )

npu =02 A[0)=4A,, A(l)=A,




3 | 3anvcaTte B KAHOHWYECKOM BWOe
AndpepeHUMansHOe ypaBHeHue
MATEMATHYECKDR MOOENK:

i+j'{ﬂ,i}—§,[r}+g.
roe f{ﬂ:é.]—f-'{ﬂ:é.}/m.
0 opm A<OwmF =0,
- F oopn A=0nfF =0,
F =—(cA+bA)
HadaneHuie YCNOBWA .
npu r=0: A(0)=4,, A(0)=A

Beegem HoBLi2 nepemMeHHbie. O603Ha4MM:

'_'|=.|"_"|.. ::—_.’:'L.
Torpa:
=2
|2 =E()+g-f (=2
rae f(z.2)=Fl(z.2) fm._

0 mpu =z =0mwmF <0,

F, opn =z =0uf =0,

F=—(cz +bz,).

HadaneHble YyCcnoewAa )
np r=0: z (0)=z,=4,, . (0)=z45 =4,

F=‘

4 HanucaTts Ha R3bike cpeasl MATLAB

YHELMIO BRIYMCNEHWA NpaBLIX YacTel Ana

pEWEHMA MATEMaTUYECKDA MOOEMK,

owdfepeHUMansHoe YpaEHEHWE KOTOPOA

NpeacTaBneHo B KAHOHWYECKDM BUaE:
n=A, == A.

Ifl =z,

l’ =E(1)+g-f(z.2

rae flz.2.)=Flz,=, }J.'rnr .

0 mpr = =0mmF =0,

F mpun z,=0uF =0,

K =—(ez +bz, ), E(¢)=0,58,(1

HauansHsie yenosWa

npu 1=0: =, (0)=z,=A,, =,(0)=z, =A,

F =

—Ccosml ) .

Ons YUCNEHHOTD PELLEHWA CHCTEMBI
OupchepeHUMantHbI YpaBHEHWE BOCNONL3YEMCA
PyHELMER:
[t.2] = oded5(@dzdt, [0, tk], [210, z20]);
DYHELKMA BbIYMENEHWA NPaBbLIX YacTel cCHCTEMBb
AndhepeHUMantHbix YpasHEHWA MOXKeT
3anWcada B BuOe
function dz = dzdtit, z)
% rnofankHbie NepeMeHHbIe (AoM#KHbl BbiTh
% ONWCaHbl W 330aHLI B TrONOBHOM MOOyNe
globalgm xi0we b
%
wii = 0.5"xi0™w"*2"cos(w™t);
F1=—c*z{1) - b*z(2);
F=0,
if(z(1)=0) & (F1 =0)

F=F1;
end
dz=[z(1); ...

wxi + g - Fim],

3.2. OHEHOYHBIA MATEPUAJI «TUTIOBBIE KOHTPOJIbHBIE 3AJIAHMSI,
HEOBXOJMMBIE JJIs1 OHNEHKHW 3HAHUN»

1. KoHCTpyKTHUBHBIE CXEMBI

MOJI3YHHOTO MEXaHU3Ma Ipecca).
2. KOHCTpYKTHBHBIE CXEMBI

MEXaHU3Ma).

3. TlocTosiHHBIE M NEPEMEHHBbIE MapaMeTpbl KUHEMAaTHUYECKON cxembl MexaHu3ma. DyHKIIHS

MpUBOJIA

IIPUBOJA MCIOJHUTEIBHBIX MEXaHW3MOB C JIMHEWHOH H
HEJIMHEHHOHN (hyHKIMEN MoyioskeHus (Ha mpuMepe MPHUBOAa METANIOPEKYILEro CTaHKa, KPUBOIIUITHO-

HUCIIOJIHHUTCIIbHBIX MCXaHHU3MOB

MIOJIOKEHHSI MEXaHU3Ma, [IePBasi U BTOPas NepeaaTouHble GyHKINN

4. Onpenenenne
MECXaHU3Ma

5. XapakTepUCTUKH MHEPLUUOHHBIX, YIPYTUX U JAMCCUIMIATUBHBIX 3JEMEHTOB IMHAMHYECKUX

Moaenen

(GYHKIMHM  TTOJIOKECHHS

BBIXOJHOTO

6. XapakTepUCTUKH HEYACPKUBAIOUIUX CBS3CH TMHAMHYECKUX MOJIEICH

7. WpeanbHas, cTaTuueckas ¥ KHHEMAaTHUECKasi XapaKTEePUCTUKU JABUTATeNeH
8. Mexanuveckas MOJACIb TUHAMHYECKOU XapaKTEPUCTUKH JIBUTATEIS

9. Jlunamudeckue MOJEIH KyJIadKOBO-3y04aToro MexaHu3ma

10. J/Iuramuveckrue Mo MPUEMHO-HAMOTOYHOTO MEXaHU3Ma

11. IlonyyeHne MaTeMaTHYECKMX MOJEIEH MEXAHMYECKHUX CHUCTEM C IOMOIUBIO YpaBHEHMS

Jlarpanxa Il pona

coJieprKaliue
HEYyJIep)KUBAIOIIKME CBSA3M (HAa MpUMEpe KyJIauKoBO-3yO4yaTOro MexXaHH3Ma, MPUEMHOHAMOTOYHOIO

3B€HAa KPHUBOUIMITHO-IIOJ3YHHOTI'O



12. [IpumeHeHne MeTO/Ja KHHETOCTATHKH JJIsl TOJYYeHHsS MAaTeMaTH4YeCKUuX Moelnei
MEXaHUYECKUX CHCTEM

13. [lonyyeHne  KHHEMATHYECKOH M  CTATMYECKOW  MEXaHMYECKUX  XapaKTEPUCTHK
ACHHXPOHHOTO 3JIEKTPOJBUTATENS C KOPOTKO3aMKHYTBIM POTOPOM

14. Tlonyuenue JUHAMHAYECKOU MEXaHUYECKON XapaKTePUCTUKHU ACUHXPOHHOI'O
ANEKTPOABUTATENSI ¢ KOPOTKO3AMKHYTHIM POTOPOM

15. Jlunamudeckass 1 MaTeMaTH4ecKas MOJIeIb MEXaHWYECKOM CHUCTEMBbI C OJHOM CTEIEHbIO
cBO0O/IbI, TUHEHHBIM YIPYTrO-IUCCUNIATUBHBIM 3JIEMEHTOM, YACPKUBAIOIIUMH CBSI3IMU MPU CUIIOBOM
BHEIIHEM BO3JECHCTBUMU.

16. AnaiMTHYecKoe  pEIICHHE MAaTeMAaTHYeCKOM  MOJEIM  MEXaHWYECKOW  CHUCTEMBI,
OIMHMCHIBAEMO JTHHEHHBIM U] PepeHIInaTbHBIM YpaBHEHUEM

17. ®ynkmuun  cucrembl MATLAB  janma umcineHHOro  pemeHuss — OOBIKHOBEHHBIX
Qg depeHIManbHbIX ypaBHEHUN

18. YucneHnHnoe pemieHMEe MaTeMaTHYEeCKOW MOJEIH MEXaHWYECKOW CHCTEMBI, OMHUCHIBAEMOM
JTUHEWHBIM AU} epeHInanbHBIM ypaBHEHHEM

19. Onpenenenre COOCTBEHHBIX 4YacTOT U (GoOpM KoJeOaHW Ha TPUMEPE MEXaHUYECKOM
CHCTEMBI C IBYMsI CTETICHSIMHU CBOOOIbI

20. dynknuu MATLAB s ompeneneHusi COOCTBEHHBIX dYacTOT M ¢GopM  KoJjiebaHUM
MexaHuueckoll cuctembl. Iloctpoenne AUX u OUX MeXaHHUYECKHX CHCTEM C HIIOJIb30BaHHEM
MATLAB

21. luddepeHumanbaple  ypaBHEHHs MaTEeMAaTHYeCKOH MOJAETH IMPHEMHO-HAMOTOYHOTO
MexaHnu3Mma (pukcaropsl 000MHBI W TOAMIUITHAKOBBIC OMOPHI MEXTY OOOWHOIEp)KAaTeIeM U OChIO
000uHOIEepKaTENsT — A0COIOTHO TBEP/IBIC TENA)

22. Omnpenenenue aedhopMariiy MOBEPXHOCTH MAKOBKU TPUEMHO-HAMOTOYHOT'O MEXaHHW3Ma

23. PazpaboTka mporpaMM YHUCIEHHOTO PELICHHs MaTeMaTHYeCKHMX MOJeTIeH MEeXaHHMYECKUX
CUCTEM, COJIepXKAINX HEUHEHHBIC d1eMeHTHI B cpene MATLAB (Ha npuMepe mpueMHOHAMOTOYHOTO
MEXaHU3Ma)

24. Pa3paboTka mporpaMM YHUCJICHHOTO PEIICHHS MAaTeMaTHYECKUX MOJEICH MeXaHWYECKHX
CUCTEM, COJAEpXKallluX HeJIMHelHble 31eMeHThl B cpene MATLAB (Ha npumepe wucciaenoBaHus
JBUKEHUSI UTJIbl B 3aMKE BA3AJIbHOIO MEXaHU3Ma)



4. METOIMYECKHUE MATEPHUAJIbI, ONPEJEJAIOIUE HNPOIEAYPHI
OLIEHUBAHMUS 3BHAHUI, YMEHWI, HABBIKOB

IlepeueHb OLIEHOYHBIX CPENICTB MO TUCLUIUINHE!

- GaHK BOIIPOCOB ISl TECTUPOBAHMS;

- IEpEeYeHb BOMPOCOB JUIsI MOATOTOBKH K 3amuTe padot npakrukyma (PT'P);

- KOHTpoJIbHast padota (st 3.¢.0.);

- IporpamMma 3aJera.

KonTpons BeinonHEHHUS pabOoT MpakTHKyMa MPOBOJUTCS B BUJE MPOBEPKU O(POPMIICHHUS OTUETOB
Y MX 3aIIUTHL

®opMa MPOMEKYTOYHON aTTECTALUU 110 AUCLIUIUIMHE:

— Texymuii MoAynbHBI KOHTPOJIb (TECTHPOBAHME, YCTHBIM OmNpoCc Mo TeMaMm, 3amura PI'P,
KOHTpOJIbHAs paboTa);

— 3auer.

JInist OLIeHKM 3HaHUH 00y4aromuXcs UCIOIb3YIOT TeCTOBbIE 3aJaHUs B 3aKpBITOM Gopme (Koraa
UCIBITYEMOMY IpeJsaraeTcs BbIOpaTh MPABUIIbHBIA OTBET M3 HECKOJIBKUX BO3MOXKHBIX), OTKPBITOH
¢dopme (BBOJ CIIOBA WJIM CIIOBOCOYETAHUS C KIABUATYPHI), BHIOOP COOTBETCTBUS (BBIOOp MPaBMIIBHBIX
OMHMCAaHUN K KOHKPETHBIM TEPMHHAM), a Tak)Ke€ MHOXKECTBEHHBIH BBIOOp (BBHIOOp HECKOJBKUX
BO3MOKHBIX BAPHAHTOB OTBETAa). Pe3ynbTaT 3aBHCHUT OT OOLIETO KOJIMYECTBA NMPABUIIBHBIX OTBETOB.
TectupoBanue npoBoauTcs B cucreMe Moodle, olieHnBaHNE aBTOMAaTU3UPOBAHO.

ITpoBepka mUCbMEHHO O(POPMIICHHBIX B allbOoMax mpakTukyma padot (PI'P) ocymecrsisercs
B aynutopHoi ¢opme. Bo Bpemss mpoepku u omeHkd PI'P mpoBomuTcs aHanmm3 pe3ysiabTaTOB
BBITIOJIHEHUS], BBIBISIIOTCS TUIHMYHBIE OIIMOKM, a TaKKe NPUYMHBI HMX TNOABICHHUS. AHaIU3
0(hOpMIIEHHBIX OTYETOB MPOBOAMTCS onepatuBHO. [Ipu nmpoBepke 0TUETOB NpenoiaBaTeb UCIIPABIIAET
KXY JTOMYIIEHHYIO OMIMOKY M ONpeAessieT MOJHOTY OTBETa, YYUTHIBAas MPU STOM UYETKOCTh U
[IOCJIEIOBATENBHOCTh U3JIOKEHHUS MBICIEH, HaJluyue U JOCTATOYHOCTh IOSICHEHWH, 3HAHUsA
TEPMUHOJIOTUM B TpeaMmeTHoil obmactu. OdopmiieHHas paboTa OIIGHMBACTCS B COOTBETCTBUHU C
OayIsIoM, BBIZICJICHHBIM Ha KOHKPETHYIO paboTy (coriiacHo pabodeit mporpamMme Kypca).

KonTpoabHas padora no y4eOHOW NUCHMIUIMHE BBIIOJIHSICTCS BO BHEAYyIUTOPHOH (hopme 1o
UTOraM M3y4eHHs TEOPETHUUECKOr0 MaTepHasa Kypca.

BueaynuropHas KOHTpoJbHas paboTa MpeAroiaraeT NOUCK TEKCTOB HA HHOCTPAHHOM SI3BIKE, UX
popaboTKy, epeBO U yCTHYIO Oeceny. Bpems BeimonHeHus He orpanudeHo. OdopmiieHHas pabora
JOJDKHA OBITH TpEJCTaBlIEHA B MEpUOJ ceccuu. KpUTepHsMM OLIEHKHM TakKod pabOThl CTAaHOBSTCS:
COOTBETCTBHE COZAEP)KaHUS OTBETA BONPOCY, TOHMMAaHUE 0A30BbIX KATErOPUN TE€MBbI, UCIIOIb30BAaHUE B
OTBETE JTHUX KaTeropuil, TPaMOTHOCTb, IIOCIICAOBATEIBLHOCTh W3NOXKeHUsA. [l o4HOM (opMbl
Oo0y4eHMs BBINOJIHEHUE BHEAyJUTOPHON KOHTPOJIBHOM paboThl He sBISETCS 00S3aTENIbHBIM.
KonrtponbHast pabota orenuBaercst 10 15 0anaoB U BBHICTABISETCA B KOJOHKY MOBBIIICHUST O0amioB (y
OYHOM (HhOpPMBI 0OYUEHUST) WITH PACTIPEACIIICTCS MEX Ty MOIYIISIMU Kypca.

YcTHBIH ONMpoOC MO3BOJISIET OLICHUTh 3HAHMUSA U KPYro3op oOyd4aroIlerocsi, yMeHHe JIOTHYECKH
MIOCTPOUTH OTBET, BJIAJICHUE MOHOJIOTHYECKOM peubio M MHbIe KOMMYHHUKAaTUBHBIE HAaBBIKH. ONpoc Kak
Ba)KHEHIIIEE CPEACTBO pa3BUTHS MBIIUIEHUS M pedd oOnajgaer OOJIBIIMMHU  BO3MOXHOCTSMHU
BOCIIUTATENILHOTO BO3JeicTBUs mpenogaBarend. OOydaromass (QYHKIUS COCTOUT B BBISBICHUU
AeTanel, KoTopble N0 KaKMM-TO IPUYMHAM OKa3aJIMCh HEAOCTATOUHO OCMBICICHHBIMH B XOJI€ yUEOHBIX
3aHSATUH U TPU MOATOTOBKE K K3aMEHY.

IToaroToBka yCTHOro AOKJIaga IMpPEAINojaraeT BbIOOP TEMbI COOOIIEHUS B COOTBETCTBHU C
KaJIeHJapHO-TEMAaTUYECKUM TIIJIJaHOM. BBIOOp OCyIIecTBIsieTCS C ONOpPOW Ha CIHHCOK JIHMTEPATypHI,
npeJyiaracMblil 0 JaHHOM TeMe.

[Ipy moAroToBke MAOKIaga HEOOXOIMMO BIYMUYUBO IPOYUTATH PAaOOTHI, IMOCIE MPOUYTCHHS
clleAyeT IpoAyMaTh COJEp:KaHUWE M KPaTKO €ro 3amucartb. J[OCIOBHO cielyeT BBIIUCHIBATH JIMILIb
KOHKPETHBIE OIpEeesICHHs, MOXKHO BKJIIOYaTh B 3alUCh MPHUMEpPHI Ui WLTIOcTpanuu. [IpoOGieMHubie
BOIIPOCHI CJIEYET BBIHECTH Ha IPYIIIOBOE OOCYKIACHUE B IPOLIECCE BBICTYIICHUS.



KenarenbHo, 4TOOBI B JOKJIa/E MPUCYTCTBOBAJ HE TOJIBKO MEPECKa3 OCHOBHBIX HJEH U (DaKTOB,
HO ¥ UMEJIO MECTO BBIpaXKEHHE 00YyYaroIMMCs COOCTBEHHOTO OTHOIIIEHHUS K U3JIaraéMOMy MaTepHaiy,
MOAKPCIITICHHOTO OIMpPCACIICHHBIMHA ApTyYMCHTaMH1 (.HI/I‘-IHBIM OIIBITOM, MHEHUEM APYyrux
uccaeaoBarenei).

KputepusiMmu OIIEHKM YCTHOTO JOKJIafa SBISIOTCS: TOJHOTA IPEICTaBICHHONH HH(OpMaIu,
JIOTUYHOCTh  BBICTYIUIGHMS,  HaJU4M€  HEOOXOJAMMBIX  pa3bsCHEHUH U HUCIOJB30BaHUE
HWIUIIOCTPATUBHOTO MATCpUaia 1O XOAY BBICTYIUUICHUS, IIPUBJICUCHUC MATCPHAIIOB COBPCMCHHBIX
HAy4YHBIX MyOJUKAlUN, YMEHHE OTBETUTh Ha BOIPOCHI CIyIIAaTeJel, COOTBETCTBUE AOKIada 3apaHee
OIOBOPEHHOMY BPEMEHHOMY PETJIAMEHTY.

3auér MMPOBOAUTCS MO AUCHUIUIMHE B COOTBCTCTBUU C YTBCPIKIACHHBIM y‘-I€6HI:IM IIJIAaHOM. IL]'ISI
MPOBEACHUS 3a4eTa JIEKTOPOM Kypca €KEroJHO pa3zpadaTwiBacTcs (OOHOBISETCS) MporpaMMa 3adera,
KOTOpasi yTBepkJaaeTcsi Ha 3acefaHuu Kadenpsl. CTyqeHTY AJsl MOBBIMICHUS HAaOpaHHBIX B TEUCHHE
cemecTpa 0aymuioB mpesuiaraercs busier, KoTopslid BKIIOYaeT B ceOst 2 BOIMpOca, MOTHBIA MPaBUIIbHBIN
OTBET Ha KaXIbIH W3 KOTOPBIX MoOKeT mpuHectn mo 10 OammoB. Takum oOpazom, Ha 3adeTe
oOydJaronuiics MOXeT MaKCHMaJbHO HaOpaTh 20 0a/ioB, YTO IMO3BOJIIET MOBBICUTH HaOpaHHBIC Ha
MPOTSHKEHUH CEMECTPA MO Pe3yNbTaTaM TeKYIIEro MOAYJIbHOTO KOHTPOJISI OaJlIbL.

3auém
TexyIree TeCTUPOBAHKE M CAMOCTOSITEITBHAS pad0Ta E
CMBICTIOBOM CMBICIIOBOH CMBICTIOBOM S
<
Moyin Ne | MozIysb Ne 2 Moyib Ne 3 g

TI | T2 | T3 |T4 | TS5 |T6 | T7 | T8 | T9 | TIO | TII | TI2 | TI3 | T14 | T15 | T16 | T17 | T18

4 14 |4 |4 |4 |5 |5 |5 |5 |5 |5 |10 |6 |6 |6 |6 |6 |10 |100

['ocymapcTBeHHas 1MIKana OLICHUBAHUS
aKaJIEeMUYECKOU yCIIEBaEMOCTHU

CymmMa 6a/1i10B 32 Ilo rocynapcrBeHHoOM Omnpenenenne
BCe BU/bI YUeOHOI HIKAaJe
eI TeJIbHOCTH
60-100 «3a4TCHOY [TpaBUIBHO BBHIMOJIHEHHBIE 3a/1aHUST YICOHON

JIACIIUIUIMHBL. MOKeT OBITh HE3HAUYUTEIHLHOE
KOJIMYECTBO OIINOOK.

0-59 «HE 3aYTEHO» HeynosnerBopurensHo, ¢ BO3MOXKHOCTBEO
MMOBTOPHOM aTTeCTAlUN




JUCT U3MEHEHUM U IONNOJTHEHUI

/o

Bune! nomonHeHuit u
N3MEHEHUHU

Jlata 1 HOMep MPOTOKOJIA 3aceAaHuUs
kadenpsl, Ha KOTOPOM OBLTH
paccMOTpEeHBI U OJJOOPEHBI
W3MEHEHUS U JOTOTHEHUS

IMoamuce
(c pactmdpoBKoif)
3aBEYIOLIEeTO
Kadeapoii
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