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y4peKIeHHe BBICIIETo 00pa3oBaHus

«TOMCKHM T'OCYIAPCTBEHHBIM YHUBEPCUTET CUCTEM VIIPABJIEHUS U
PAIIMOSJIEKTPOHUKHW»

TUSUR
% TYEYF UNIVERSITY VTBEPXKIAIO

b g s Py S - PRy S,
JlosyrassT NOATHCAS ANEKTROHMOR NOANHCEH
Coprrdasar: 1cbeiala-52ab-Ha0-acl0 5584d21d4820
Bragesey: Tpoaw Nasen Edumoens
Dedcrawrenes: ¢ 10,01, 2016 no 18.09.2019
Y 4

W~ 7

PABOYAS TIPOTPAMMA YYEBHOW JUCLIUTIJIMHBI
MPUKJITATHAA MEXAHUKA

YpoBeHb 0CHOBHO#1 06pa3oBaTe/IbHOM NporpaMMbl bakanaspuat

HanpasJienne(si) NOAr0TOBKH (crenHanbHocTh) 11.03.03 KOHCTPYHPOBaHKE U TEXHOIOTHS JIEKTPOHHBIX
CpenCTB
TMpoduan IIpoekTHpOBaHNE U TEXHONOTHS 3IEKTPOHHO-BBIYMCIUTENLHBIX CPELICTB

®opma ofyuyeHuss OuHas

®@akyasTer Oe3onacHocTy (PB)

Kadenpa xoMiuiekcHoi HHHOPMAIIMOHHOM 6€30MaCHOCTH JJIEKTPOHHO-BIYUCIIHTEIbHBIX CHCTEM (KUB3BC)
Kype BTODPO#

CemecTp  HETBEPTHIH

YueGHublii m1an HaGopa 2013 roga v nocjieayOUINX JIET.

Pacnpenesienne pabodero BpeMeHH:

J I
Ne Buapi yue6Hoii paboThi 2 -

: |

&) =
1. | Jlexuun 28 | gaca
2. | JlaGopaTopHble paboThI 16 | yacoB
3. | [IpakTHYeCKHe 3aHATHS 28 | gacos
4. | Kypcosoii npoext/padota (KPC) (ayauTopHas) 0 | gacos
5.| Bcero ayAMTOPHBIX 3aHATHIA (Cymma 1-4) 72 | 4acoB
6. W3 uux B HHTepaKTHBHOI dopme | 16 | yacos
7.| CamocrosiTesibHas pa6ota cryaentos (CPC) 36 | 4acoB
8. | Bcero (6e3 3x3amena) (Cymma 5,7) 108 | yacoB
9. | CamocT. paGoTa Ha MOATOTOBKY, CAa4Yy 3K3aMeHa 36 | uacos
10 OO6uiasi Tpy10EMKOCTh (Cymma 8,9) 144 | 4yacoB

(B 3a4YeTHBIX EANHHLAX) 4 3ET

3auer HET cemecTp JAnd. 3auer HET ceMecTp
JK3aMeH 4 ceMecTp

Tomck 2016
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Paccmotpena u o1o0peHa Ha 3aceaHuu Kadeaps
npotokon Ne 102 or« 1 » 7 2016 1.

Pabouas mporpamMma  cocTaBieHa C  ydeToM TpeboBaHuii ~ ®DenepanabHOrO
TocynapcTBEHHOTO 00pa3oBaTeNbHOTO CTaHAapTa Beicmero obpazosanus (@I'OC BO) mo
nanpasieHnto moaroToBku 11.03.03 «KoHcTpynpoBaHUE U TEXHOJIOTHUS 3JIEKTPOHHBIX CPECTBY,
yrBepxkaeHHoro 12.11.2015 r. Nel333,
pacCcMOTpEHa ¥ YyTBEpXKIEHA Ha 3aceranuu Kadenps! «01» mons 2016 r., npotoxon Ne 102.

Sl
PaspaGoTtuuk: moueHt kad. Mul’ \ PeytoB A.U
(moAnuce) (®.1.0)
3aB. kapeapoit Mul’ M JIroxmuH B.A.
7 (" (nommucs) (®1.0)

Pa6oyas nmporpamma coriacoBasa ¢ GpaKyJIsTeToM, IPOGHUIHPYIOMEH 1 BBy CKAFOIIEH
KadenapaMu CIeUaTbHOCTH.

Jlexan oOb JaseimoBa E.M..
-~ (noanucs) (®.H.0.)

3aB. BBIMYCKAOMEN

kagenpoit KUBSBC [lenmymanos A.A.

JKcHepThI:

xad. Mul’ JIOIIEHT W\A I'pumaesa H.IO.

(mecto paboTsi) (3aHHMaeMasi J0IKHOCTB) (\OHNHCB) (uHULMAaTs, haMuIus)
(MecTo paboThi) (3annmhemas 10mKHECTS) (mozmHcs) (MHHLMATEL DaMinus)
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1. lleau 1 3aaa49u AUCHMIIJIMHBI:

ensro npenonaBanus IuCUUIUIMHBL «lIpHKnagHas MeXaHUKa» SBISIETCA H3Y4YCHHE
OCHOBHBIX 3aKOHOB MEXAaHUKH, 3HAKOMCTBO C MEXaHHYECKMMH CBOWCTBAMM MAaTEpPHUAJIOB,
M3Y4YEHHE METOJOB pacueTa Ha IPOYHOCTH JKECTKOCTb M YCTOMYMBOCTB JETAJICH U DJIECMEHTOB
KOHCTPYKIUU.

2. Mecto nucuuiuiaibl B cTpykrype OOIIL:

HMucnunnuna «[IpuknagHas Mexanuka oTHocuTcs K 6azoBoi yactu (b1.65.20). M3yuenne xypca
omupaeTcs Ha: 00mui Kype GU3NKU (MEXaHUKA); CBEICHUS U3 BBICIICH MaTeMATHKH (yHKIIMH U
npenensl, IupGepeHaTbHOe W WHTETPAITBHOE HMCUYUCICHHE, AaHAaJUTHYeCKas TeOMETpPHS,
BEKTOPHBIA aHanM3, OOBIKHOBEHHbIC JU(QepeHINaIbHbIe YpPaBHEHHS); HHXCHEPHOH H
KOMITBIOTEPHOH TpaduKu (OPTOTOHAIBHBIC MPOCKITMH, aKCOHOMETPHSI, TEXHUIECKOE YepUYCHHUE),
TEOPHIO BEPOATHOCTH M MATEMaTHUECKOW CTATUCTHKHU. 3HAHUS, MOJIyYCHHBIC MPH W3YyUYCHHUH
JAHHOM TUCIMIUTHHBI, HEOOXOIUMBI ISl H3y4YCHUS TUCITUIUINH, YKa3aHHBIX B IyHKTE 5.3.

3. TpeboBanus K pe3yJbTaTaM OCBOCHHS JUCUMILIUHDI:
[Ipouecc wu3ydeHus JUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHME CJEIYIOIIMX
KOMIIETEHLIM:

OIIK-1: crmtocoOHOCTHIO MPEICTABIIATh aIEKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUI HAYUHYTO
KapTUHY MHUpPa Ha OCHOBC 3HAHWSI OCHOBHBIX HOHOX(GHHﬁ, 3aKOHOB U ME€TOO0OB €CTCCTBCHHBIX
HayK U MaTeMaTHKU

B pe3ynbTaTe n3ydeHus: JUCHUIUIMHBI CTYIEHT JTOJIKEH:

3namo:

OCHOBHBIE TMOJIOKEHUS, 3aKOHBl U METOJIbl COMPOTUBJICHUSI MAaTEPUATIOB, TECOPUU MEXAHU3MOB U
MaIIlMH, JeTajici MaIlliH.

Ymems:

HCIIOJIb30BAaTh OCHOBHBIE MOJIOKEHHUSI, 3aKOHBI U METOJIbl COIPOTUBJICHHSI MaTEPHAIIOB, TEOPUU
MCXAaHU3MOB U MalllvH, HeTaﬂeﬁ MallvH 4Jid IMTPOBCACHU A paCdCTOB THUIIOBBIX 3JICMCHTOB
KOHCTPYKITUH, AeTaJIC MaIllMH U TIPUOOPOB;

HCIOJIb30BATh CTAHAAPTHBIC MAKCTBI IMPUKIIAAHBIX IMIPOrpaMm Ijid PCIICHUA HITPAKTHYCCKUX
3ajad.

Baanern:

HaBbIKAMNU HpOBeI[eHI/IH I/IH)KeHepHBIX pacquOB;

METOaMH SKCIIEPUMEHTAIBLHOTO UCCIICIOBAHMS MAaTEPUATIOB M KOHCTPYKITUI JIEKTPOHHBIX
CPEICTB.
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4. O0beM AUCHUILVIMHBI U BHIbI y4eOHOH PadoOThI

OO61mas TpyA0€MKOCTh AUCHUUILIMHBI COCTAaBISIeT 4 3aUeTHBIX €UHUIBI.
Bun yuebnol paboThl Bcero CemecTpbl
4acoB 4
AyIuTOpHBIE 3aHATHS (BCEro) 72 72
B Tom umce:
Jlexuun 28 28
[Tpaktrueckue 3ausatus (113) 28 28
Cemunapsl (C) - -
JlaGopatopusbie pabotsl (JIP) 16 16
CamocrosiTeJibHas padoTa (Bcero) 36 36
B ToMm uncne:
Kypcogoii mpoekt (pabora) - -
I'padpraeckue pabOThI - -
Jpyaue 6udvl camocmosmenvroil pabomol 36 36
Cpada bx3aMeHa 36 36
By npoMexxyTOYHOM aTrTecTanuu (3a4eT, IK3aMeH ) JK3aM€H JK3aMEH
OO6mmas TpyA0€MKOCTh gac 144 144
3a4. e]l. 4 4
JI0 COTBIX JONEH | 4 4
5. Conepsxkanue Q¥ CHUATIINHBI
5.1. Pa3nenbl AMCUMILIAH U BUABI 3AHATHI
Ne HaunmenoBanwme pasnena mucrumoinael | Jlekr | [lpakt.| JIa6. | CPC | Bcero Dopmupyemsie
i 3aH. 3aH. Izélecg : KOM(IE;I%HHH
JK3aMeHa)
1 OCHOBBI TEOPUH MEXaHU3MOB. 4 2 - 4 10 OIlK-1
2 | OCHOBBI CONPOTHUBIIEHHS 10 10 4 14 38 OIIK-1
MaTepHUaoB.
3 [TepenaTounbie MEXaHU3MBI 6 10 - 6 22 OIIK-1
4 CoenuHeHNs YIIEMEHTOB 4 4 4 6 18 OIIK-1
KOHCTPYKLUH
5 Jletanu MammuH 1 npubopoB 4 2 8 6 20 OIIK-1
5.2. Conep:xanue pa3ieoB IMCUUILTAHBI (110 JEKIUSIM)
Ne HaumenoBanue pazaenoB CopeprxaHue pa3ienoB Tpynoe | Dopmupyemsie
/1 MKOCTBb KOMIICTCHIIH
(gac.) (OIIK)
1. | OcHOBBI TeOpHH CTpyKTypHBIE 3JIeMEHTHI MEXaHU3MOB. 4 OIIK-1
MEXaHU3MOB. CTpyKTypHBIN aHAJIN3 U CUHTE3
MEXaHU3MOB.
2. | OcHogbl OCHOBBI PacYeTOB MPOYHOCTHOMN 10 OIIK-1
COIPOTHUBJICHUA HAJIe)KHOCTH 3JIEMEHTOB KOHCTPYKIIUA.
MaTeprajIoB. [TpoYHOCTH NPU MEPEMEHHBIX
HanpsHKEHUSX. Y CTOWYHUBOCTb.
3. | Ilepenarounsie Mexanudeckue nepeaayv TPEHUEM U 6 OTIIK-1
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MEXaHU3MBbI 3alleTUICHUEM.
4. | CoenuHeHHst Pa3beMHbIe coeTMHEHUS: PE3b0OBBIE, 4 OIIK-1
3JIEMEHTOB HIMOHOYHBIE, IITU(PTOBBIE, IUIUIIEBbIE.
KOHCTPYKLUU HepasbeMHuble coeuHeHUs:
3aKJIENIOYHBIE, CBAPHBIE, NTASHBIE,
KJIEEBbBIC
5. | deranu MamuH u Baunbl 1 ocu. Onopsl BajioB U OCEH. 4 OIIK-1
npubopoB My¢ThL

5.3. Paszaennl TUCHUIIIAHBI M MEKINCHUINITIMHAPHBLIEC CBA3H C oﬁecneqnnamu{nMn

(mocJieAyIONUMH) TUCHHUIINHAMHA

Ne | HaumenoBanue obecrieunBaromux | Ne Ne pa3yienoB 1aHHOW AUCHUIUINHBI, KOTOPBIE
n/m | (MOCTIeAYIOMINX ) JUCITUTUTIH HEOOXOUMBI JIJIs1 U3YUCHUST 00€CTICUNBAIOIITUX
(mocneayromux) JUCHUIUTIH
1 2 3 4 5
IIpenmecTByomme JMCHUNIHHBI
1 | Maremartuka + + + + +
2 | ®usnka + + + + +
3 | UnxeHepHas U KOMIIbIOTEPHAS + + + + +
rpaduka
4 | Teopus BeposITHOCTEN U + + + + +
MareMaThyecKasi CTaTUCTHUKA
IMocaeayromue TUCHUNIUHBI
1 Mertponorus, cTaHgapTu3aus u + + + + +
TEXHUYECKHE U3MEPEHUS
2 | OCHOBBI KOHCTPYUPOBAHHUS + + + + +
AJIEKTPOHHBIX CPECTB
3 | 'uOkue aBTOMaTHU3UPOBAHHBIE + + + + +
CUCTEMBI 1 pOOOTOTEXHHKA

5.4. CooTBeTcTBHE KOMIIETEHUMH, (P)OPMHUPYEMbIX NPH U3YUYEHUH JUCUMIJIMHBI, 1 BU/I0B

3aHATHI
IIepedyenn Buns! 3ansaTuin @OpMBI KOHTPOJIA
KOMIIETEHIINH
JI IIp JIa6 CPC
OIIK-1 + + + + IIpoBepka rpagdudeckux padoT, mpoBepKa
J1a00paTOPHBIX PadbOT, ONPOC, KOHCIEKT,
KOHTPOJIbHAasA pa60Ta
6. Metoab! 1 (popMBI OPraHu3anuy 00y4eHust
TexHoIOrNM MHTEPAKTUBHOTO 00YYCHHS TPH pa3HBIX (hopMax 3aHATHUH B Yacax
®opMBbI Jleximu | Ilpaktuueckue | Jlabopar. | Beero
(cemunapckue) | padboThI
Metoanl 3AHSITHS
PaGoTta B komaH/ie (COBMECTHBIN aHamu3 | 3 2 4 9

pacYETHBIX CXEM JETAlIeH, PE3YJIbTATOB
WCIIBITAHUI MaTEPHAIIOB)

W

[\
1

()]

MeTto KOHKPETHBIX CUTYyalUil

e
[\
1

Jluckyceuns, aHanu3 CUTyaluu

HUroro 6 6 4 16
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7. JIabopaTOpHBIH NPAKTHKYM

No No paznema HaunmenoBanme nabopatopHbix paboT Tpymno- OIIK
/T | JUCIUIUIAHBI €MKOCTb
(dac.)
1. 2 HcnbiTanue Ha pacTsbkeHHE 00pas3iioB U3 4 OIIK-1
KOHCTPYKIIMOHHBIX MaTe€pUajoB
2. 4,5 Pacuet nomyckoB M 1ocasiok ConpsiraeMbIX 4 OIIK-1
neTaneu
3. 5 N3mepenue v anaius napaMmeTpoB 4 OIIK-1
IIIEpOXOBATOCTH MOBEPXHOCTH JIeTaje
4. 4,5 Merto oaHON B3aMMO3aMEHSIEMOCTH B pacueTe 4 OIIK-1
pa3MepHbIX Lenei
8. [IpakTnyeckue 3aHATHUSA (CEMHUHAPBHI)
Ne Ne pazpena Temarrka NpakTHYECKHUX 3aHATHI (cemuHapoB) | Tpymoem OIIK
/i NUCIUIIINHE] KOCTb
(gac.)
1 1 CTpyKTypHBIN aHAJIN3 IJIOCKOTO MEXaHU3Ma 2 OIIK-1
2 12,4 PacdeTs! Ha IPOYHOCTH MpH AePopMaLuu 2 OIIK-1
pactspkeHns. CTaTHYecKH OIpeieInMble 3aJauu.
3 12,4 Pacuersl Ha MPOYHOCTD TpH JeHopManum 2 OIIK-1
pactsokeHus. CTaTH4ecKu HeonpeIeaumMble
3a/1auu.
4 2,4 PacueTsl Ha MPOYHOCTE NpH AeGOpMaLUK CABHTa. | 2 OIIK-1
5 2,5 Pacuersl Ha MPOYHOCTD TpH JeHopMarum 2 OIIK-1
KpyueHusi. CTaTH4eCKH ONpeeIUMbIe 3a1a4H.
6 2 PacueTs! Ha MPOYHOCTH MpH JePOpMaLIUT 2 OIIK-1
KpyueHusi. CTaTH4eCKH HEONpeeuMbIe 3a/1auH.
2 2,5 PacueTsl Ha Ipo4HOCTH IpU Aedopmanuu uzruda | 2 OIIK-1
3 3 Br16op snexrponBurarens. Kunemaruaeckuit u 2 OIIK-1
CUJIOBOM pacyeT MpUBOJIA.
4 4,5 [IpouHOCTHBIE pacyeThl 3y0UaThIX U YEPBIIIHBIX 6 OIIK-1
nepenay. Pacyer Banos. Bri6op u pacuer
MOITUITHUKOB KaUEeHHUS.
5 2 KonTtponbHas paboTa mo Temam — pacTshKEHHUE, 4 OIIK-1
CBUT, KDYUCHHUE.
9. CamocTosiTeJIbHasi padoTa
Ne Ne paznena TeMaTrka caMOCTOSITETEHON pabOTHI Tpyno- Kommner Dopmbl
/1 JTUCIIATUINHBI (Oemanuszayust) €MKOCTh CHIIUNA KOHTPOJIA
(gac.) OIIK
1 1-5 [TpopaboTKa JIEKIMOHHOTO MaTepHraa 8 OIlK-1 | Ompoc
(MOAroTOBKA K MPAKTHYECKUM U
71200paTOPHBIM 3aHITHUSIM )
2 1-5 [ToaroToBka K MPakKTUYECKUM 8 OIIK-1 | Ompoc, Tectsi
3aHSTHIIM
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3 1-5 [ToaroroBka K 1a00paTOPHBIM 6 OIlK-1 | Aomyexx
11a00paTOPHBEIM
3aHATHAM U 0POPMIICHHE OTYETa paGotawm,
3alIuTa OoT4YcTa
o JIP
4 2 [ToaroToBka K KOHTPOJIBHOM paboTe 4 OIlK-1 | !posepxa KP
0 TeMaM — PaCTsHKEHUE, CIBHT,
KpYUEHHE.
5 3,4 WuauBuayanbHOE 3aJaHHE IO TEME — 4 OTIK-1 | Tposepka
kpyuenue. [loctpoenue >mrop
KPYTSIIMX MOMEHTOB.
6 3,4,5 WHauBHIyanbHOE 3a1aHKUE TI0 TEME — 6 OTIK-1 | Tposepxa
[TocTpoeHwe S0P MOMEPEYHBIX CHIT U
M3ruOaroIIMX MOMEHTOB KOHCOJIBHO
3aKPEIJICHHOTO CTEPIKHS M CTEPIKHS
Ha JIBYyX OIopax

10. IlpumepHasi TeMaTHKA KYPCOBBIX MPOEKTOB (Pador)

KypCoBasi pa60Ta HC IPEAYCMOTPCHA

1. BaaabHo-peliTMHrOBasi cucTeMa

Taomuma 11.1 - Juctmmumna «[Ipuknagnas mexanuka» (DK3aMeH, JEKIUH, TMPAKTHUECKUE
3aHATHS, JTa0OpaTOPHBIE PAOOTHI)

. | MakcumasbHbIN
MakcumanbHbel | MakcuMaibHBII .
OneMeHTHl yueOHOU it Oann Ha 1-yro | 6am 3a mepuos vy 2KT i Bceero 3a
NEITEILHOCTH KT c maugana Mexny 1KT u ceMecTp
ceMecTpa 2KT Ha KOHCTL
cemecTpa
PaGora Ha mpakTHYECKUX 5 5 5 15
3aHATUSX U JIEKIHIX
KontponbHast pabora - - 15 15
JlaGopaTopHbie pabOoThI 10 10 - 20
NunuBuyanbHbIe 3a1aHUS - 10 10 20
Hroro makcumym 3a 15 25 30 70
nepuoa:
Cnaua hx3aMeHa: 30
2 Bompoca no Teopum (1o
15 GantoB 3a Kaxabli)
Hapacrawomum utorom 15 40 70 100
Ta6auna 11.2 [lepecueT 0anIoB B OLIEHKH 32 KOHTPOJIbHbBIE TOUKU
bajibl Ha 1aTy KOHTPOJILHON TOYKHU Ounenka
> 90 % ot makcuMaibHOU cyMMbl 6ayutoB Ha aaty KT 5
Ot 70% o 89% oT MakCUMaIbHOM CyMMBI OaJIJIOB Ha 4
naty KT
Ot 60% 110 69% OT MakCUMaIBbHOW CYMMBI OAJIJIOB Ha 3
naty KT
< 60 % oT MakcuMaJIbHOM cyMMBbI OayutoB Ha gaty KT 2
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Ta6auna 11.3 — Ilepecuer cyMMbl 6aJiIOB B TPAAULIMOHHYIO M MEXKIYHAPOAHYIO OLICHKY

Hrorosas cymma 6a/1j10B, y4UTHIBAeT
Ouenxa (FOC) YCHEIHO CAAHHBIN JK3aMeH Ouenka (ECTS)
> (ormno) 90 - 100 A (oTIH4HO)
(3aurTeHo)
85-89 B (ouens xopoiio)
4 (xopomo) 75_84 C (xoporo)
(3aurteHo) 7074
3 (YIOBJIETBOPUTEIBHO) 65 —69 D (ynosrersopuressHo)
(3auTeHo) 60 - 64 E (mocpencTBeHHO)
2 (HEYNIOBICTBOPHTEIILHO), Hu:xe 60 0a10B F (HeynoBneTBOpUTEIHHO)
(me 3a4TeHO)

12. YyeOHO-MeTOAMYeCKOe U HH(POPMALIMOHHOE o0ecneYeHne TUCHUIINHBI:

12.1 ocHoBHas quTeEpaTypa

1. Teopernueckas mexanuka: YueoHoe mocoowue / Jlrokmua b. A. —2012. 303 ¢. DnekTpoHHBII
noctym: http://edu.tusur.ru/training/publications/1451

2. TeopeTnueckre OCHOBBI TPOCKTUPOBAHUS MEXAaHU3MOB : yueOHOe mocodue 11 By30B / E. A.
[lerones ; deaepanbHOE areHTCTBO MO 00Pa30BaHUIO, TOMCKHIA TOCYAapCTBEHHBIH
YHUBEPCUTET CUCTEM YMPABJICHUS U paAHOdJIeKTPOHUKH. - ToMck : TYCVYP, 2006. - 114[1] c. :
wi., Tabm. - bubmuorp.: c. 114. (50 3k3.)

12.2. nomosHMTEJBLHAS TUTEPATYPA

1. PeyroB A.U. Ilpuknagnas mexanuka. YueOHoe mocodue. — TMIL 1O, Tomck, 2003.- 93 c.
(15 2K3.)

2. Uocunesuu I'.b., Ctporanos I'.b., Macnos I'.C. [Ipukiannas mexanuka. Y4eOHUK JIJIsl BY30B.
M.: Beicmas mikona, 1989.- 351 c. (37 ak3.)

3. Mexanuka: Yue6noe nocooue / E. A. lllerones ; MunuctepcTBO 00pa3oBaHus U HAYKH
Poccuiickoit @enepanuu, ToMCKU roCyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U
paanosnekTpoHuky, Kadenapa KoMIbIOTEPHBIX CUCTEM B YIIPABIEHUU U MPOKTUPOBAHUU. -
Tomck : TMIIJIO, 2004. - 231 c. (5 3k3.)

12.3. YueOHO-MeTOAUYECKHE MOCOOUS, YHeOHNKHU H TPOrPaMMHOe o0ecrieyeHne

JJ1s NpaKTHYeCKUX 3aHATHI:
1. [Ipukitagnas Mexanuka: MeToan4YecKue yKa3aHus 10 CaMOCTOATEILHON paboTe 1
MPAKTUYECKUM 3aHITHSIM ISl CTYIGHTOB OYHOT0 00y4eHHUs BcexX crnenunanbHocTel / KamMuHckas
C. C.—-2012. 118 c. http://edu.tusur.ru/training/publications/1424

st 1abopaTopHbIX padoT:

1. Meronuyeckue yka3zaHHsl K BBIIIOJIHEHUIO JTA0OPaTOPHBIX U pacyeTHO-rpaduuecKux padboT 1o
MEXaHUKE, TEOPETUYECKOM W TNPUKIAJHOW MeXaHuke: Meroauyeckue YyKazaHus 110
nabopatopubiM paboram / Jhokmmua b, A. — 2011. 14 c. DnexTpoHHBI goCTym:
http://edu.tusur.ru/training/publications/234

2. V3mepenue u aHaJIM3 apaMeTpoOB LIEPOXOBATOCTH MOBEPXHOCTH: MeToauueckne yka3aHus K
BBIMOJTHEHHUIO JTAOOPATOPHBIX PadOT MO MEXaHWKE, TEOPETHUUYECKON M MPHUKIATHOM MeXaHuKe /
Kamunckas C. C. — 2008. 40 C. DNEeKTPOHHBIN JOCTYII:
http://edu.tusur.ru/training/publications/758

3. Meroq mnogHOW B3aMMO3aMEHSEMOCTH B pacyueTe pa3MepHBIX Lenei: Meronnueckue
yKa3aHHUA K BBINOJIHEHHIO Ja0OpaTOpHBIX pabOT MO MEXaHWKE U MPUKIAJHON MexaHHuke /
Kamunckas C. C. — 2008. 26 C. DNEeKTPOHHBII JOCTYII:
http://edu.tusur.ru/training/publications/762

4. Pacuer J1OMyCKOB M TIOCAJOK CONpATacMbIX JeTaned: Meroauueckue yKasaHUs K
BBITIOJITHEHHIO JIA0OPATOPHBIX padOT MO0 MEXaHWKe W MpUKIaaHoN mexanuwke / PeyroB A. U. —
2011. 18 c. DnexTponnsIii foctyn: http://edu.tusur.ru/training/publications/761
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5. WcnpiTanue Ha pacTsbkeHHe 00paslioB W3 TMOJMMEPHBIX KOHCTPYKIIMOHHBIX MAaTEpHAaJOB:
Mertoandeckue ykKazaHHs K BBITOJTHEHHUIO JTAOOPATOPHBIX pabOT MO MEXaHWKE W TPHUKIATHOU
mexanuke / PeyroB A, W. - 2011 18 c¢.  DneKkTpoHHBII  JOCTYIL:
http://edu.tusur.ru/training/publications/760

Jlnst camocToATEeILHOI padoThI:
1. TlpuknagHas mexaHuka: MeToqu4ecKue yKa3aHus 10 CaMOCTOSTEIbHOU paboTe u
MPaKTUYECKUM 3aHATHSIM JIJIsl CTYICHTOB OYHOTO 00y4YeHHUsI BceX criennaibHocTel / Kamuuckas
C. C.—-2012. 118 c. http://edu.tusur.ru/training/publications/1424

13. MarepuajJibHO-TeXHHYECKOe o0ecriedeHue TN CIUIINHbI:
JlaGopatopus UCHIBITaHUS MaTepuaios, aya. 121, 123 PK

14. MeTonnyeckue peKOMeHIAIMH M0 OPraHU3ALNU U3YYeHHs

l. U3yyenue JUCUMIUIMHBI 1O JaHHOM mOporpaMMe MpeayCMaTpuBaeT MOCTaHOBKY
1ab0paTOPHBIX PabOT 0 MPOBEICHUS MPAKTUUCCKUX 3aHSATHH, C MapajljIeIbHBIM YTCHHEM
JIEKIUH, C LEbI0 OCBOSHUS MHCTPYMEHTAPHsI MPUKIATHON MEXaHUKH.

2. IlpakTudecKkue 3aHsATH JKENaTeIbHO MPOBOAUTH B KOMITIBIOTEPHOM KJIacce ¢ MCIOJIb30BaHHEM
nporpammHoro obecrneuenus: Mathcad 15; Beam v 2.2.4.7 - mocTpoeHHs 3MIOP MOMEPEUHBIX
CHJI ¥ U3TUOAIONINX MOMEHTOB U 10100pa CeYeHUH npu u3rude Gaok.
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IIpuaokeHne K padoueii mporpamMme

®denepaibHOE rocyiapcTBeHHOE 0I01KeTHOE 00pa3oBaTeJbHOE
yupekaeHHe BbicIero o6pazoBanus

«TOMCKHI TOCYIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUA H
PAIMOSJIEKTPOHUKW» (TYCYP)

YTBEPXKJIAIO
IIpope no y4eOHoii pabore
a VA Q, IL E. Tposin
« g » 4 % 2016 .

®OH/] OLIEHOYHBIX CPEJICTB ITO YYEBHOU JUCIUILINHE
NPUKJIATHAA MEXAHWUKA

(nonHoe HaumeHoBaH1e yueBHOM AUCUMUNANHBI UNK NPAKTUKK)

YpoBeHb 0cHOBHOI 00pa30BaTe/IbHOH NPOrpaMMBbl BakanaBpuat
(6akanaBpwar, MarkCTparypa, CrieLHanuTeT)

HanpasJienne(si) HOATOTOBKH (CHeNHAJLHOCTD)_11.03.03 KOHCTPYHPOBAHHE W TEXHONOLHS IEKTPOHHBIX CPEICTBY
(O/THOE HAMMEHOBAHHE HATIPABIICHHUS MOATOTOBKH (CMIELMANTBHOCTH))

Tpo¢nian(u)_«IIpoeKTHPOBaHKE U TEXHOIOTHS PAIHOIEKTPOHHbIX CPECTBY
(NOTHOE HAMMEHOBaHKE NPO(UIIL HANPABNEHHS TOITOTOBKH (CNEUHATbHOCTH))

®opma o0OyueHHS o4Has
¥ (04Hasi, O4HO-3a04HAA (BEYEPHAA), 3209HAA)

®@axyabTeT___6ezonacHocTy (OB)

(COKpaIEHHOE H NOIHOE HaHMeHOoBaHHe (aKysTeTa)

Kadenpa___ xommiekcHoii HHGOPMALKOHHO} Ge30IIACHOCTH 3NIEKTPOHHO-BLMHCHTENbHBIX crcTeM (KUBOBC)

(COKpalEHHOE U TIOIHOE HAHMEHOBaHHE Kadephi)

Kype BTOPOM Cemectp YeTBEPThIA

Yu4eOnbiii njaan Haéopa 2013 roga u mocaexyOmux JIeT.

3ager HeT ceMecTp Jdud.3auer HeT cemecTp

JK3aMeH 4 cemecTp

Tomck 2016
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@®onx ouenounslx cpeacts (POC) sBusercs NpuIoKeHHEM K pabodell mporpamme

JTUCHUUTUTMHBL (IPAaKTUKK) M TPEJICTAaBIsAET COOOH COBOKYIMHOCTh KOHTPOJIHHO-M3MEPUTEIbHBIX

MaTepuayioB (TUIIOBbIC 3adauu (3aJlaHusi), KOHTPOJIbHBIE pa0OThI, TECTHI U JAP.) © METOJOB HX

HCIIOJIB30BaHHUA, MNPCAHA3HAUCHHBIX OJId HU3SMCEPCHHUA YPOBHA  JOCTHIKCHHA CTYACHTOM

YCTAHOBJICHHBIX PE3Y/IbTaTOB O0YUECHHS.

@®OC no aucuuiuivHe (MPAKTHKE) UCIONB3YETCs MPH MPOBEACHUHM TEKYLIETO KOHTPOJI

yCIIEBAEMOCTHU M MPOMEKYTOYHON aTTECTAllUU CTYICHTOB.

[lepedyeHp 3aKpeIUICHHBIX 3a AUCIHHUIUIMHOW (TIPAKTHUKOW) KOMIIETCHIIMA TPUBEICH B

tabimue 1.

Ta6auna 1 — [lepeyeHb 3aKpeNUIeHHBIX 32 JUCHUILJIMHOM KOMIIETeHIH I

Kon DopMyJIMPOBKA KOMIIETEHIIUH Jdranbl (pOPMUPOBAHUS KOMIIETEHIIHUU
OIIK-1 CIIOCOOHOCTBIO MPEICTABIATh 3HaTh:
a/IeKBaTHYIO COBPEMEHHOMY YPOBHIO OCHOBHBIE TIOJIOKEHHS, 3aKOHbl U METObI
3HaHUHI HAYy4YHYIO KAPTUHY MUpPa HA COIPOTHUBIICHUSA MaTepHUalIos, TeopUu

OCHOBC€ 3HAaHH OCHOBHBIX HOJ'IO)KCHPIﬁ,
3aKOHOB U MCTOJ 0B CCTCCTBCHHBIX HAYK
1 MaTeéMaTHKHU

MEXaHU3MOB U MalIWH, JeTajeil MalluH;
OTHCHIBATh BUABI Je(opMaInii; OCHOBEI
pacyeToB MPOYHOCTHON HAEKHOCTH
AJIEMEHTOB KOHCTPYKIIUI; MPECTaBIATh
COEIMHEHUS JIeTalel U y3J10B, OCHOBHBIE BU/IbI
MEXaHHU3MOB.

YMmers:

HCIIOJIb30BaTh OCHOBHBIC MTOJIOXKECHHUS, 3aKOHBI 1
METO/Ibl COMPOTUBIICHUS] MaTEPUATIOB, TEOPUU
MEXaHH3MOB M MallINH, JeTallei MalluH JJIs
IMPOBECACHMS pacyeTOB TUIIOBBIX 3JICMCHTOB
KOHCTpYKIMi, IETANIeH MAIIMH U TIPUOOPOB;
paccuuTaTh Ha MPOYHOCTh U KECTKOCTh MPH
pacTsDKeHUH, CKATUU, CIBUTE, CMATHH,
Kpy4€HUH, U3TUOE /1711 TUIIOBBIX PacueTHBIX
CXEM JIeTaliel, COeIMHEHHE JIeTalel U y3JI0B U
3JIEMEHTOB HECYUINX KOHCTPYKLUN
AIIEKTPOHHBIX CPEJICTB; BHIOPATh Pa3beMHOE H
HEPa3beMHOE COCIMHEHHE JeTallel U Y3JIOB,
TpeOyeMblii MEXaHUYECKUH peoOdpazoBaTeb
JBUKEHUS 111 MEXaHU3Ma AJIEKTPOHHBIX
CPEICTB.

Bnaners:

HaBbIKaMH IMPOBEACHUA NHKCHCPHBIX PAaCUCTOB,
MCTOJAaMU 3KCIICPUMCHTAIIBHOI'O UCCICAOBAHUA
MaTCcpUuajioB u KOHCTPYKI_[I/Iﬁ OJICKTPOHHBIX CPCACTB,
MPUMEHSTh HaBBIKU PA0OTHI C BEIYHCIUTEIILHON
TEXHUKOW U MPUKIIaJHBIMU TPOrpaMMaMH,
UCIIOJIb3YEMBIMU PACUETOB HA TPOYHOCTH U
YKECTKOCTb JIeTallel U 3JIEMEHTOB HECYIIUX
KOHCTPYKIIUHN DJIGKTPOHHBIX CPEJICTB.
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1 Komnemenuyusn OIIK-1
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OIIK-1: cnoco0HOCTBHIO MPEACTABJATH A[1eKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHUIM
HAYYHYI0 KAPTHHY MHPa Ha OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHHUI, 3aKOHOB W METO/I0B
€CTeCTBEHHBIX HAYK H MaTeMATHKH

s dbopmMupoBaHus KOMIETEHIIMM HEOOXOOUMO OCYHIECTBUTH psJ STamoB. OTallbl

(bOpMHpOBaHI/IH KOMIICTCHIIUHW, NPHUMCHACMBIC IJIsI 3TOI'0 BHUABI 3aHATUH H HCIIOJIB3YEMBIC

CpcaAcTBa OLICHUBAHUA IMPCACTABIICHLL B T216.HI/IL[€ 2.

Tabauua 2— ransl (OPpMUPOBAHMSA KOMIIETEHIIMU U HCIOJIb3yeMble CpecTBa OlleHUBAHNS

Conep:xanue 3TanoB

1. Cocras 3HATDL YMeTh Baagern
paccuuTaTh Ha MPOYHOCTh  |BBIYMCIUTEILHON
U )KECTKOCTb IIpU TEXHUKOU U
pacTsHKeHUH, CKATHH, MPUKIaAHBIMU
OcCHOBHBIE MOJIOXKEHUS, |CIBUTE, CMATUH, KPYUEHUH, |[IpOTpaMMaMU,
3aKOHBI H METOJIBI HA3ruoe I TUIOBBIX HCIIOJIb3yEMbIMU

¢ Koncnekr
CaMOCTOSITENIbHON PabOoThI

MEXaHHKH; pacUeTHBIX CXEM JeTaliel, [pacdyeToB Ha MPOYHOCTH U

COEIUHEHUE JeTaIed U JKECTKOCTD JeTaled U
Y3JI0B U JIEMEHTOB AJIEMEHTOB HECYIIIHX
HECYIIUX KOHCTPYKIUI KOHCTPYKIUI
ANEKTPOHHBIX CPEICTB. DIIEKTPOHHBIX CPEJICTB.
e JlaboparopHbie pabOTHI;

o Jlexnuu; patop p ’
¢ BInoJIHEHUE TOMAIITHETO

N e [[pakTHueckue 3aHATUSA e JlaboparopHbie paboTHI;
Buasbl 3ansaruii 3a/laHus;

e [ pynmnoBbie
e CamocTosTeNbHAsE paboTa

KOHCYJIBTAIINN;
CTYEHTOB
¢ ObopmieHrEe OTIETHOCTH

e Tecr; U 3al1UTa 1a60paTopHBIX

e KonrponsHas pabora;,  [pabot; e 3amuTa 1a00paTOPHBIX

Henoasyemere B e ObopmiieHue 1 3amuTa abor
¢ BrimonHnenu
Cpe/ICTBA OLIEeHUBAHUA OJIHCHHE p Hl p
JIOMAIITHETO 3aJIaHus; JIOMAIIIHETO 3aJJaHus; e 3auer

OO01ue xapakTepUCTUKH MOKa3areiel U KpUTepueB OICHUBAHMS KOMIIETEHIIMM Ha BCEX

JTarax MpUBEICHBI B TabIuIe 3.

Tadmuna 3 — O0uue XapakTepUCTUKU MOKAa3aTesieil U KpUTepueB OlleHUBAHUS
KOMIIETEeHIIUH 110 ITanam

IToxa3aTenu n

3HATH YMeTh Baagern
KPUTEpHUH
. |Ob6mamaer paxtuueckumu | OOnamaer quama3oHOM KouTtpomupyer pador
OT1au4HO (BBICOKHIA Aaet ¢ Aact i . POJHPYET p Y,
OBeHD) U TEOPETHYECKUMU MPAKTUIECKUX YMECHHUIA, MPOBOJMT OIICHKY,
yp 3HAHHUSAMU B TIpeieNiax | TpeOyeMbIX I pa3BUTHS COBEPIIICHCTBYET
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M3y4aeMoi 001acTH ¢
IMOHUMAHHUEM I'PAaHUI]
MPUMEHUMOCTH

TBOPYECKUX PEIICHUH,
abcTparupoBaHus
pobiem

NeHCTBUS pabOTHI

Xopomo (6a30BbIit

3HaeT (aKThl, IPUHIIHIIBL,
MPOIIECCHI, OOIIHE

O0agaeT quamnasoHOM
MIPAKTUYECKUX YMEHUN,
TpeOyeMBIX JUIsl peLLCHUs

beper orBeTCTBEHHOCTH

3a 3aBeplIeHHE 3a/1a4 B
UCCJICIOBaHUH,

MpUCIOcabInBacT CBOE

(moporoBbIii YypoOBeHb)

0OIIMMHA 3HAHUSAMA

JJIs1 BBITTOJTHEHU S
MMPOCTHIX 3a4a4

YPOBeEHb) MOHSTHS B TIpeieNax
. OIIpeJIeIEHHBIX MPOo0IIeM NIOBEJICHHE K
u3y4aeMoi oomactu
B 00J1aCTH HCCIIEI0OBaHUS 00CTOSITENTLCTBAM B
pereHnn mpoodiem
O0sragaeT OCHOBHBIMH
YaoBiaerBopuTeIbHO Ob6nanaet 6a30BBIMHU yMeHusiMH, TpeOyeMbiMu | PabotaeT npu npsimom

HAOJIFOIEHUH

®opMynupoBKa MOKa3aTelieil 1 KpUTEpUEB OLIEHUBAHUS TaHHOW KOMIETEHIIMH IPUBEICHA B

Tabnuue 4.

Taoauna 4 — [loka3areju U KPpUTEPHH OLIEHMBAHUA KOMIIETEHIIUH HA 3Tanax

IToxa3aTenun u

KpHUTEPUHU

3HaTL

YmMmerh

Baanern

OT1an4HO (BBICOKMA
YPOBEHb)

® AHAIM3HPYET CBA3U
MEXIY Pa3TUYHBIMUA
IPOLIECCAMU;

eTpeOOBAHUS TEXHUUECKUX
YCIIOBHI;

eMaTeMaTU4eCKU
000CHOBBIBAET BHIOOP

®pCaIN30BbIBATH HAyYHbIC
HPOCKTHI

¢CBOOOTHO PUMEHSIET
MCTOJbI PCIICHU A
3a/1a4 B HE3HAKOMBIX
CUTYyallUuAX;

eyMEeT MaTeMaTHICCKH
BBIPaXKaTh U

eCriocoOeH pyKOBOIUTH
MEKIUCLUTIIIMHAPHON
KOMAaH/IOM;

©CBOOOJIHO BJIaJICCT
pa3HBIMH criocobaMu
MIPEICTABICHHUS
buznueckoit

Xopomo (6a30Bblit
YPOBEHb)

apryMEHTUPOBaHHO nHpOpMaLIUU B
METO/Ia ¥ TJIaH PELICHUS PryM P $op .
. JI0Ka3bIBATh rpaduyueckoii u
3aj1a9 MPUKIIATHON .
MOJIOKEHUS MareMaTu4eCcKOM
MEXaHHUKH .
MPEIMETHOM 00J1acTH dbopme
3HAHUS
®CaMOCTOSTEIIBHO
®[IOHMMAET CBS3H MEXKTY ® KPUTHUYECKU
noA0upaeT ¥ TOTOBUT
pa3IMYHBIMU OCMBICITUBACT
IUTSL DKCTIEPUMEHTA
TEOPETUYCCKUMHU MOJTyYCHHBIC 3HAHUS;
HeoOxoauMoe
NOHATHAMMU . ® KOMIICTCHTEH B
o0opymoBaHue;

MPUKJIAAHON MEXaHUKH;
eIMEET IPECTABICHUE O
(UBHYECKUX MOJICIIAX;
®APTYMEHTHPYET BHIOOD
METO/Ia PEIICHUS
3a7a4un; COCTABIISET
TJIaH PeIeHUs 3a/1a49H;
erpauiecKu
WUTIOCTPUPYET 3a/1a9y

.HpI/IMeHHeT METOObI
pelieHus 3a1a4 B
HE3HAKOMBIX
CI/ITyaHI/IHX;

eyMeeT KOPPEKTHO
BBIPAXKaTh U
apryMEeHTUPOBAaHHO
00OCHOBEIBATH
IMOJIOYKEH U

Pa3IMYHBIX CUTYAIUSIX
(pabora B
MEXIUCLHUIIIINHAPHOU
KOMaH/JIe);

®BIIA/ICCT PA3HBIMU
ciocobamu
MPEJICTaBICHUS
buznueckoit
nHpopmauu
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MpEAMETHOM 00J1acTH
3HAHUS
e 1aeT OMpEICICHUS eymeeT paboTarh co
OCHOBHBIX ITOHSTHH CIIPABOYHOM .
N ) .. ®BJIaJICET TEPMHUHOJIOTHUEH
MPUKIIaTHOW MEXaHUKH, TUTEPATYPOK; .
MPEAMETHOM 00J1acTH
®BOCTIPOM3BOJIUT ®IICTIONIB3YET MPUOOPHI, i
YaoBiaeTBOpUTEIBLHO 3HaHUS,
. OCHOBHBIC (PU3HYECKHE yYKa3aHHBIC B
(moporoBbIii i ®CITIOCOOCH KOPPEKTHO
daxThl, uaew, OIIMCaHUU
YPOBEHBb) . ) MPEICTAaBUTh 3HAHUS B
®3HaeT OCHOBHEIE METOEI nabopaTopHOM paboTHI; N
MaTeMaTH4eCKOU
PEIICHUS TUTTOBBIX eyMeEeT MPEICTaBIATh dopue
3a/1a4 U yMeeT UX pe3yabTaThl CBOSH
MPUMEHSTh Ha TIPAKTHKE paboTsI

3 TumnosBsle KOHTPOJIbHBIC 3a1dHHUA

Jlng peanu3alnuy BbIICTIEPEYUCIICHHBIX 3a7ad OOyYeHHs HUCHOJBb3YIOTCS CIeIyIOIIHe

MarepHaibl:
TUTIOBBIE KOHTPOJbHBIC 33JaHUS WIM WHBbIE MarTepualibl, HEOOXOAMMBIE JUISl OLEHKHU

3HAaHUW, yYMEHUH, HAaBBHIKOB M (WJIM) OMNbITA NEATENbHOCTH, XapaKTEPU3YIOMIMX ATAarlbl

dbopMUpOBaHUsT KOMIIETEHIIUHA B TPOIECCE OCBOCHHS O0pa30BaTENIbHON MPOTpaMMBbI, B

COCTaBcC:

TecThI:

1) «Ocnogvl conpomusnenus mamepuanogy.
2) «CmpykmypHbie d71eMeHmMbl MeEXAHUZMOBY.

KonTponbHbie padoThI:

1) Cmamuxa. Pacuem niockux cmepiCHe8blx CUCTEM.

2) Pacuemvi Ha NPOYHOCMb NPU PACMANCEHUU, CHCATNULL.

1. OcHOBa MarHUTHOM JIEHTHI U3 ALIETUILIEIUIFOJIO3b] UMEET TONIUHY || =20 MKM, IIUpUHA B =
6,25mM, E = 2,2¢103 MIIa. ITpu ncnpiTanuu €€ Ha pa3pbIBHOM YCTPONHCTBE OTHOCUTENIBHAS

nedopmarus [ okazanock paBHou 0.02. OnpenenuTs pacTATHBAIOIIEE YCUITHE.

2.
P = 1000 H, [[cx] = 100 MITa, [[1p] = 160 MITa.

OnpenenuTpb U3 YCIOBHS TPOYHOCTH HEOOXOIMMBIN AHAMETP CTEPKHEH HArPY>KCHHBIX CHIION

3.IIpoBepuTh MPOYHOCTH CTEPKkHEBOM KOHCTpYKInH (puc.) P =400 H, dAC = dBC = 2mm.

LS

A B

457
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4. KanpoHOBBII TpOCHK KpyIiioro ceuenus pacrarusaercs ycuwineM 40 H. OtHocuTenbHOE ero
yATUHEHUE He JobKHO npeBbimars 0,002, a HanpsbkeHne He JoKHO ObITh Oombie 20 MITa, E = 450

MIIa. HaiiTu HauMEeHbIIHNI AUAMETP, YAOBIETBOPSIOMINN STUM YCIOBHUSM.

5. Ilnactuna u3 amtomuHueBoro criasa /{16 mumpunoi 40 MM 1 TOJIIIUHON 2 MM Harpy>XeHa yCHUJINEM

P =1000 H.

6. OnpenenuTh U3 YCIOBHUS MPOYHOCTH JOMYCTUMBIN IUAMETP JABYX OTBEPCTHH, OCIA0ISMIOMNX

mactuny, [[p] =100 MIIa.

PG_} P

7. CTepKeHb COCTOAIINN U3 AIFOMUHUEBON M METHOW YacTel, HarpyxeH cwior P = 10 kH. O6a
KOHIIAa CTEP>KHSI )KECTKO 3aiemiieHsbl. [lmomans ero nonepeunoro ceuenus 20 cM2. OnpenenuThb

y 1
Ed

- — — ] — — — J£

YN

HaNpsDKEHUS B KAXKJI0M yacT cTepkHd, a=50 MM.

8. MenHas npoBoJioka tuaMeTpoM 2 MM | JUIMHOM 100 MM HCHIBITBIBA€TCS Ha Pa3pbIBHOU
MamuHe. OnpeaenuTs U3 yCiIoBUs IPOYHOCTH JIOMyCKAaEMYI0 Harpy3Ky U aOCOJIOTHOE Y/UIMHEHHE

npu 3Toi Harpyske. Jlonmyckaemoe Hanpsikenue [[1p] = 100 MIla

9. I'py3 A Becom 1000 H paBHOMEpHO nepeMeIiaeTcsi o rOPU30HTAIBHON OBEPXHOCTH € TOMOIIBIO
kanpoHoBoil HUTH. Koapuument tperns ckonbxenus f=0,2. OnpeaenuTs u3 yciaoBus IPOYHOCTH

He0OXoauMbIN quameTp HUTH. [[1p] =20 MIla. =
e i M

10. bBumerannuueckas IIaCTHHA B Tpoliecce paboThl MOXKET pazorperbes Ha 5501, OnpenenuTsb

BO3HUKAIOIME TEMIIEpaTypHble HanpspkeHus. [Inomanp ceuenns A =20 mm2 . a = 30 MM.

R

T

Atedp CHATE

R

3) Pacuemvi Ha npouHocmyb npu coguze, CMAMUU

1. OnpenenuTh HEOOXOAUMOE YUCIIO 3aKJICTIOK AuaMeTpoM 20 MM JJIsl COSTMHEHHS BHAXJIECT JIBYX
auctoB TonuHol 8 MM 1 10 mm. Cuita P = 200 KH. [lonyckaemble HanpspkeHHs Ha cMATHE [Gewl
=320 MIIa, Ha cpe3 Itl = 140 MIIa.

wi]

3 ]
P el T
T Bl

o4
S ekl A
Frr e e P

2. OnpenennuTh HEOOXOANMOE YHCIIO TOYEK Ul COCAWHEHHS JBYX CTAJBHBIX JIUCTOB TOYCYHOMN
cBapkoil (puc. 68), ecnu nuamerp Touku d =4 mMm, P =10 kH, [ z,] = 50 MI]a.

* lHI P

-

3. OnpenenuTh U3 yCIOBUS MTPOYHOCTH JOMyCKaeMOe yCUITUe 71l 6allOHETHOTO COCTUHEHUSI.
[TpoBepUTH Ha CMATHE CTEHKU COEAMHAEMBIX IMIUHAPOB. Juametp mreipst d =3 mm, [ 7] = 50

CornacoeaHa Ha noptane Ne 5749



16

MITa. TonmHa CTEHOK MTUIUHAPOB 0AHOHETHOTO COSTUHEHUS O = 2 MM, [Cen] = 100 MITa.

4. OnpenenuTh TOMYyCKaeMO€E yCHUIIUE JUIsl KJIEEBOM KOHCTPYKLMH [ 7p] = 10 MlIla, a = 30 mm, ¢ = 20
MM.

el T

[#)

5. [IpoBepuTh TPOYHOCTH IMITTOHOYHOT'O COSAMHEHUS 3y0UaToro Kojieca ¢ Bajaom (puc. 71), ecnu
Bpamaromuii MomeHT Ha Bany 7' = 10 H-m, nuamerp Bana d =20 mwm, [ 7p] = 100 MIla, [ oey] = 200
MTIla, pazmeps! mmoHku: 5x5x10.

e a:
of

s 70

me=ali\

w7/

N

6. OmpenenuTs MUHUMAIBHYIO JJIMHY X, HEOOXOIUMYIO JUIsl IPUBAPKH JINCTA B COCAMHEHUH, €CIIH
pactsaruBaroniee HanpsbkeHue B aucte paBHo 140 MIla, a nonyckaemoe  HampspKEHUE Ha Cpe3 I

cBapku |7, |=80 MIla.
woro

| -

ol

4) Pacuemvl Ha npoOYHOCMb NPU KPYYeHUU

1. Onpenenuth HAMOONBIIUMA KPYTSIINH MOMEHT, KOTOPBIA MOKET ObITh IPUIIOKEH K CTAIBHOMY
CTEPXKHIO AMaMETPOM 8 MM, eciu fonyckaeMble HanpsbkeHus 1111 = 80 Mlla.

2. OnpenenuTh TMaMETP CTATBLHOTO Bajla, BPAIIAIOIIETocs ¢ yIioBoi ckopocThio 100 pan/c u
nepenatoniero Momuocts 100 kBT, ecnin gonyckaemsle kacarenbHble HanpsbkeHus 1111 = 60 MIla.
Jomyckaemsrii yron 3akpyunBanus paseH 0,5 rpag/m. G = 8x105 MI]a.

3. BuHTOBas npyk1Ha U3 CTAJILHOM MPOBOJIOKH IUaMETPOM 6 MM UMeeT S5 BUTKOB. Hapy kHblii
JuaMeTp npyxuHsl 3,3 cM. OnpenesnnTh )KeCTKOCTh NPYKUHBL, T.€. CHITy HEOOXOIUMYIO IS €€
pacTspkeHus Ha 1 cm. Kakyro MOXKHO 10IyCTUTB OCa/IKy IIPY>KHUHBI, €CIIU I0ITyCKAEMbIE HAIIPSKECHUS
300 MI]a.

4. Ban quamerpom 90 MM niepenaet MomHoCcTh 66 KBT. Onpenenuts npeneasHOe YUCIo 000pPOTOB,
€clii TonycKaemble KacaresbHble HanpskeHus 1111 = 60 MI]a.

5. CnnowHoi Ban nuaMeTpoM 40 MM 3aMEHSIIOT MOJIBIM BaJIOM, Y KOTOPOTO BHYTPEHHUN AMAMETP
coctasiseT 60 % ot HapyxHOro. OnpenennTs HapyKHbII AUAMETP MOJIOTO BaJia IIPU YCIOBUH, YTO
JOIMYCKACMbIC HAIIPSKCHUA Y HUX OJWHAKOBBIC.

6. [Ipu ucneiTaHuM Ha KpydeHHUE CTaIbHOTO oOpasna jmHor 200 MM 1 auameTpoM 20 MM ObLITO
0o0HapyXeHO, 4To NpH KpyTseM MmomeHTe 16400 HM yron 3akpyurBanus Obu1 paseH 0,026 paguana.
Onpenenuts BEIMUYUHY MOAYISL YIIPYTrOCTH U caBure?

CornacoBaHa Ha noptane Ne 5749
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5) Pacuemwl Ha npounocmub npu uzeuoe.

Tembl MpaKTHYECKUX PadoT:

1) CmpyxmypHulil aHanu3 niocko20 Mexanuzma
2) Pacuemul na npounocms npu oeghopmayuu pacmsaxcenus. Cmamuyecku onpeoenumvle
3a0auu.

3) Pacuemvl na npounocms npu oepopmayuu pacmsxcenus. Cmamuyecku Heonpeoeiumole
3a0ayu.

4) Pacuemvl na npounocms npu depopmayuu cosuea.

5) Pacuemwl na npounocmo npu oepopmayuu kpyuenus. Cmamuuecku onpedenumole 3a0aiu.
Cmamuuecku Heonpeoenumvle 3a0a4u.

6) Pacuemvl Ha npounocmsv npu oeghopmayuu uzeuoa.

Boinosinenue JoMaliHero 3aJaHus:

1) Ilocmpoenue sniop nonepeunvix Cul u u3eUbAIWUX MOMEHMO8, OnpedeneHie Pazmepos
HONEPeuH020 CeueHUs JIeMEeHmMa KOHCMPYKYUU.
TeMbl 1JI1 CAMOCTOSITEJILHOM PadoOThI:
1) Kunemamuka cioxicno2o 08UdNCEHUSL.
2) VYcemortiuusocms cmepoicHeii.
Bomnpocsl Kk 3k3aMeHy:

Knaccugurayus munosvix mexanuzmos, y3noe u demaneti POC.

CmpyxkmypHvie s1emenmol mexanuzmos. Kunemamuueckue napeol.

Knaccol kunemamuueckux nap.

Cocmasnarowue mooenu npoOYHOCMHOU HAOEHCHOCTIU.

Memoo ceuenuii.

Hanpsocenue 6 mouxe.

Heghopmayus é mouxe.

Cmamuuecku onpedenumvle CUCEMb.

Cmamuuecku Heonpedenumvle CUCTEMB.

0. TemnepamypHbvie HANPAHCEHUSL.

1. Hdegpopmayus u nanpsicenue npu pacmsxceruu, cocamuu. 3akon I yka, ycnosue
NPOYHOCMU NPU PACMANCEHUU, CHCATMUL.

12. Jleghopmayus u nanpsasxcenue npu cosuee. 3axon I'yka, yciosue npounocmu npu coguze.

13. Jlepopmayus u nanpsoicenue npu kpyuenuu. 3axon I yka, ycroeue npounocmu npu

Kpy4eHuu.

14. Buympennue cunosvie ghakmopwt npu uzeube. Onopul u onopHvie peaxyuu.

15. Jleghopmayus u nanpsasxcenue npu uzeube. 3axon I'yka, yciosue npouHocmu npu uzeube

16. Pacuem na npounocms no oonyckaemvlm Hanpsaxcenusm. Onpedenenue koaghgduyuenma

3anaca npoYHocmu.

17. Memoowl oyenku npouHOCMHOU HAOEHCHOCTU INEMEHMO8 KOHCMPYKYUIL.

18. Juacpamma pacmsascenuss KOHCMPYKYUOHHBIX MAMEPUATLOS.

19. Hanpsoicenusi 8 HaKIOHHbIX NAOUAOKAX.

20. Ilonepeunsiii uzeuo.

21. Obobwennwiii 3axon Iyaa.

22. cnodcHoe conpomusneHue.

23. Teopuu npounocmu.

24. Ilpounocmbs npu nepemenHbIX HanpaXceHusx. Ycmanocms mamepuana.

NRO NN W~
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4 MeToauyecKue MaTepHasbl

Jlnst obecriedeHust mpoliecca OOy4YeHUs W PEHICHHS 3a/ad OOYYEeHHS HCIOJB3YIOTCS
CJIEAYIOIINE MaTeprabl:

— METOAMYECKHE MaTepuajbl, ONpEAeSIoNe MPOIeIypbl OLEHUBAHUS 3HAHWUW, YMEHUH,
HaBHIKOB M (WJIM) ONbITa JEATEIbHOCTH, XapaKTEPU3YIOMIMUX 3Tanbl (OPMUPOBAHUS
KOMIIETEHIIHM, B COCTaBe:

Metonuueckue MaTrepuabl (COIacHO MyHKTY 12 paGoyeii mporpamMmal):

1. OcHoBHasi JIUTEpaTypa
1. Teopernueckas mexanuka: Y4yeOHoe nocodue / JIrokmmu b. A. —2012. 303 ¢. DnekTpoHHBIN
noctyt: http://edu.tusur.ru/training/publications/1451
2. TeopeTnueckue OCHOBBI MPOEKTUPOBAHMS MEXAHU3MOB : yueOHOe nocodue 1iist By30B / E. A.
[lerones ; denepanbHOE areHTCTBO MO 00pa30BaHUI0, TOMCKHIT TOCYIapCTBEHHBIN
YHHMBEPCUTET CUCTEM YIPABIEHUS U paauouIeKTpoHUKH. - ToMck : TYCVYP, 2006. - 114[1] c. :
ui., Tabm. - bubmumorp.: c. 114. (50 3k3.)
2. JlonoJIHUTEIbHAA JIUTEpPATypa
1. PeyroB A.U. Ilpuknagnas mexanuka. YueOHoe mocoodue. — TMIL 1O, Tomck, 2003.- 93 c.
(15 2K3.)
2. Uocunesuu I'.b., Ctporanos I'.b., Macnos I'.C. [Ipukiannas Mexanuka. Y4eOHUK JIJIs1 BY30B.
M.: Beicmas mikona, 1989.- 351 c. (37 ak3.)
3. Mexanuka: Yue6noe nocodue / E. A. lllerones ; MunuctepcTBO 00pa3oBaHus U HAYKH
Poccuiickoit @enepanuu, ToMCKuil rocyAapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABIICHUS U
paanosnekTpoHuky, Kadenpa KoMIbIOTEPHBIX CUCTEM B YIIPABIEHUU U MPOKTUPOBAHUU. -
Tomck: TMIIJIO, 2004. - 231 c. (5 3Kk3.)
3. st npakTH4ecKuX 3aHATHIA:
1. Ilpuknannas mexanuka: MeToanyeckre ykazaHus 10 CaMOCTOATENbHOM padoTe 1
MPAKTUYECKUM 3aHITHSIM ISl CTYIEHTOB OYHOT0 00y4eHHUs Beex crnennanbHoctel / KamuHckas
C. C.—-2012. 118 c. http://edu.tusur.ru/training/publications/1424

4. JIns 1abopaTopHbIX padoT:
1. Meronuyeckue yka3zaHHsl K BBIIIOJIHEHUIO JTA0OPaTOPHBIX U pacyeTHO-TrpaduuecKux padboT 1o
MEXaHUKE, TEOPETUYECKOM W TNPUKIAJIHOW MeXaHuke: Meroauyeckue YyKazaHus 110
nabopatopubiM paboram / Jhiokmmua b, A. — 2011. 14 c. DnexTpoHHBIH gocTym:
http://edu.tusur.ru/training/publications/234
2. V3MmepeHue u aHaJIM3 apaMeTpOB LIEPOXOBATOCTH MOBEPXHOCTH: MeToauueckue yKka3aHus K
BBIMOJHEHHUIO JTAOOPATOPHBIX PadOT MO MEXaHWKE, TEOPETHUYECKON M MPHUKIATHOM MeXaHuKe /
Kamunckas C. C. — 2008. 40 C. DNEeKTPOHHBII JOCTYII:
http://edu.tusur.ru/training/publications/758
3. Merog mnogHOM B3aMMO3aMEHSIEMOCTH B pacyeTe pa3MepHBIX Lenei: Meronnyeckue
yKa3aHHUg K BBINOJIHEHHIO Ja0OpaTOpHBIX pabOT MO MEXaHWKE U MPUKIAJHON MexaHHuke /
Kamunckas C. C. — 2008. 26 C. DNEeKTPOHHBIN JOCTYII:
http://edu.tusur.ru/training/publications/762
4. Pacuer JOMyCKOB M TIOCAJOK CONpATacMbIX JeTained: Meroauueckue yKasaHUs K
BBITIOJITHCHHIO JIA0OPATOPHBIX padOT MO0 MEXaHWKe W MpUKIagaHoN mexanwke / PeyroB A. U. —
2011. 18 c. DnexTponnsIii foctyn: http://edu.tusur.ru/training/publications/761
5. UcnbiTanue Ha pacTsikeHre oOpa3loB W3 MOJMMEPHBIX KOHCTPYKLUHOHHBIX MaTepHUajoB:
Metoauueckie yka3zaHUsl K BBIOJHEHHIO Ja0OpaTOPHBIX PadOT MO MEXaHHKE M MPUKIIAJIHOU
mexanuke / Peyrob A, WU. - 2011. 18 c¢.  DHEeKTpOHHBIA  JTOCTYI:
http://edu.tusur.ru/training/publications/760

5. lns caMocTOSITeJIbHOM PadoThI:

1. Tpuxnamnas Mexanwka: MeToAUYeCKHE YKa3aHWs IO CaMOCTOSTENLHON pabore U
MPAKTUYECKUM 3aHATUSAM JJIS CTYACHTOB OYHOro oOyueHus Bcex cneruanbHoctel / KamuHckas
C. C.—-2012. 118 c. http://edu.tusur.ru/training/publications/1424
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