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1 HEJM OCBOEHUS INCHUITJIMHBI

LlensMy OCBOEHHUS AMCLUIUIMHBI «3allldTa O3JEKTPOHHBIX CPEACTB OT
MEXaHWYECKUX BO3JCHCTBUIY» SBIAIOTCS M3yUeHHE CTYJIEHTAMHM OCHOBHLIX BHUIOB
MeXaHW4YeCKUX Harpy3okK, JefcTBYIOIUI Ha aneKTpoHHbIe cpeactsa (DC), aHanus
IuHamMu4deckoro mosefeHus OC IpU  MeXaHUYeCKUX BO3AeHCTBHsIX. Kypc
CIIOCOOCTBYET IOJIyYEHHIO CTyAE€HTaMH HaBBIKOB pacuera KOHCTpykimi DC mpH
MEXaHWYECKUX Harpys3kax, BbIOOpY cIloco0a 3allluTel OT MEXaHWYECKHUX

BO3JIEICTBUMA.

2 MECTO JMCHOHUIIVIMHBI B CTPYKTYPE OIIOII BO

HucuunnuHa  «3aliMTa 3JIEKTPOHHBIX  CPEACTB  OT  MEXaHMUYECKUX
BO3[IEMCTBUI» OTHOCUTCSA K IUCHUILIMHAM BApUATUBHOM YaCTH.

«BxoHbIe» KoMIeTeHIIMN (POPMUPYIOTCS MTPU U3YUEHUHU TTPEAIIECTBYOITIX
JUCIUAIIINH 0a30BOM NOAroToBkH: «Pusnkay, «MaremaTukay, a TaK)Ke TUCLHUILINH
«OCHOBBI TPOEKTUPOBAHUS HECYLMX KOHCTPYKIMHA M MEXaHW3MOBY», «MaTepuabl
DIIEKTPOHHBIX CPENICTBY.

Ilonydaemble B mpolecce U3y4eHHUS Kypca KOMIIETEHLUUU HCIOIB3YIOTCS B
mucuuiinHe «KoHcTpyrpoBaHue OIIEKTPOHHBIX CPEIACTB», IPU  BBINOJHEHUU
BBIMTYCKHOW  KBanu(MUKalMOHHOW paboTel OakanaBpa W B NPaKTHYECKOU

HH)KGHGpHOfI JACATCIBHOCTH.

3 KOMIIETEHIINHA OBYYAIOLWEI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHUA JTUCHUITJINHBI

B pesymbTaTe OCBOCHHS JUCLMIUIMHBL OO0ydYaloIIMHCS JOIKeH o001anaTh
obmenpodeccronanpubivu (OITK) u npodeccronansabmvu (1K) kommeTeHIUSIMY B
YaCcTH Ha4yalbHBIX 3HAHWHA, YMEHHH U HaBBIKOB, HEOOXOIMMBIX B JalbHEHIIEM I
npodecCHOHATPHON OpUEHTAllUA | MOTI/IBI/Ip(;BaHHOI‘O V3y4YeHUs] JMCLUIIINH
y4eOHOTO TTaHa HaMpPaBIICHUS

OIIK-2 crocoOHOCTh BBISBISTh €CTECTBEHHOHAYYHYIO CYITHOCTH MPoOIieM,

BO3HHUKAOIIIUX B XOJ€ HpO(I)CCCHOHaHBHOfI ACATCIIBHOCTH, IPHUBJICKAThE I HUX

peIleHns] COOTBETCTBYIOINH (DPU3UKO-MaTEMAaTUYECKUH anmapar;



OIIK-5 cIocoGHOCTh HMCIONB30BaTh OCHOBHBIE IIpUeMbl 00OpabOTKH U
IpeICTaBIeHUS IKCIIEPUMEHTANbHBIX TaHHBIX;

[IK-1 crnocoOHOCTH MOIETUPOBaTh OOBEKTHI U IPOLECCHI, HCIOIB3YS
CTaHIAPTHBIE AKETHl ABTOMATH3HPOBAHHOIO IPOEKTUPOBAHUS U MCCIIEI0BAHNUS;

[IK-2 TOTOBHOCTH IIPOBOAUTH SKCIEPUMEHTHl IO 3aJaHHOM METOIMKE,
aHAIM3UPOBATh PE3YJIBTATEI, COCTABIATH 0030DbI, OTHETHI;

[TK-6 TOTOBHOCTH BBIMIOJNHATEH pacdeT U MPOEKTUPOBAHUE NETalled, y3I0B U
MOJIyJIef 3JIEKTPOHHBIX CPEICTB, B COOTBETCTBUM C TEXHUYECKMM 3aJaHUeM C
UCIIONIE30BAaHUEM CPEJICTB aBTOMATHU3ALUH TPOEKTUPOBAHUS;

B pesysbrare 0OCBOSHHS AUCLMUILIMHBL O0YYarOIIUKCS TOJIKEH:

3HaTh:

— TEOpETUYECKHE W IIPakTUYEeCKMe METOAbl aHalu3a JIUHAMUYECKOTO
noBeeHns KoHcTpyknuii DC npu MexaHrdeckux BozneiicTusax (OIIK-2, OIIK-5);

— METOOWKH cHHTe3a cpenctB 3ammrtel OC oT BuOpauuu, YyIapos,
akycTraeckux mrymos (ITK-6).

Ymets:

— WCIIONIb30BAaTh METOABI MOJENUpPOBaHMs, pacueTa M 3amuTtel JC OT
Mmexanudeckux Boszeicrauit (ITK-1, ITK-2 OIIK-5);

— obecrneunBaTh HazgeKHOCTh DC, paboOTAIOIKX B yCIOBHUAX MEXaHMYECKHUX
BozaeiicTBuit (I1K-6).

Baagern:
— METOWKAaMK NPOEKTHPOBAHUS CPeACTB 3am|Thl DC OT MEXaHUYeCKUX

BosnerictBuil (ITK-6).



4 CTPYKTYPA U COAEPKAHHUE JUCHUITIJINHBI

OG1mast TpyA0eMKOCTh JICIAIUTAHE] COCTABIIAET 5 3a4eTHBIX eauHulL, 180 Jacos.

n/n

Paznen (tema)
JUCUUTITMHBI

Cewmectp

Henens cemecTpa

Buapbl yuebHO# paboThl, BKIIOUas

CaMOCTOSTEIbHYI0 paboTy CTYIEHTOB

U TPYAOEMKOCTb (B yacax)

Jlexuuu
CeMMHapb!
JlabopatopHbie
paboThI
KoHTponbHbIe
paboTHI
CPC

[TpakT. 3aHsATUA

KII1/KP

O6beM yuebHoi
paboThl,

C MPUMEHEHUEM
HHTEPAKTHBHBIX
METOJ0B
(B yacax / %)

DOopMEI
TEKYIIEro
KOHTpOJIA

yCIeBaeMOCTH
(no Heoenam
cemecmpay) ,
¢dopma
MIPOMEKYTOUHOM
aTTecTaluy
(no cemecmpam)

Benenue

(9]

0,54/50%

Obmas
XapaKTepucTHKa MeX.
BO3JCHCTBUI U
cnoco0oB

3auuThl 9C

et
— N
(el

0,54/50%

MopnenupoBaHue
KOHCTPYKLIMH
JJIEKTPOHHOIA
annapaTypbl M CHJ

0,54/50%

(98]

Ananusz OC,
MPUBOJMMBIX K
CHCTEMaM C CO-
CPEAOTOYEHHBIMH
napameTpamu

14/33.3%

Ananuz OC,
MPUBOANUMBIX K
CHCTEMaM C pac-
npeaeneHHBIMU
napameTpamu

24/22.2%

Amnanuz konebaHuii
KOHCTPYKLMH
TUNA MJIACTHH

14/33.3%

Bubpozamura 3C
MOJIMMEPHBIMH
nemndepamu

14/33.3%

Teopetuueckue
OCHOBBI pacueTa
sueek OC ¢
pacrpeaeneHHbIM
TOJIMMEPHBIMU
nemndepamu

10

Teopetnueckue
OCHOBBI pacyeTa
sueek OC ¢
COCPENOTOUEHHBIMH
MOJUMEPHBIMH
aemndepamu

Onpenenenue
MPOYHOCTH
koHCTpyKumii OC npu
MEXaHHUECKHX
BO3JEHCTBUAX

10

OcHOBBI pacueTa 1
KOHCTPYMpO-
BaHHMs CHCTEM
U30J1LMK BUOpa-
LMK, IyMa | yjaapa

10

=

11

JlOMOAHNTENBHBIE
CBEJICHHUS O
BrOposauute OC

10

12

HekoTopsle cBeneHUs
u3 MPHKJIAIHON
MaTeMaTHKK u
MEXAHHUKH

10

3akmodeHue

0,54/50%

Bcero

131

74./31.8%

DK3aMeH
274




5 OBPA3OBATEJIBHBIE TEXHOJIOT'UN

5.1. AKTHBHbIE H HHTePAaKTHBHbIE (DOPMBbI 00y4YeHUSs

C wenpto  dopMmMupoBaHMS M Pa3BUTUS  OOLIeNMpodecCHOHATBHBIX U
npodeccruoHaTbHBIX KOMIIETEHIUHA CTYJAEHTOB B y4eOHOM IIpoliecce HCIOIB3YIOTCS
aKTUBHBIE 1 MHTEPAKTUBHBIE (GOPMBI IPOBENEHUS 3aHATHH (ITPOOIEeMHOe M3JI0KEHUS
y4ebHOro matepurana, JeJOBble U POJIEBBIE UTPHI, Pa300p KOHKPETHBIX CUTyaIlli W3
JeSTeNbHOCTA MPOQGUIBHBIX TNPEANpPUATHA M OpraHu3aluii) B COYETAHWUU C

BHEAyIUTOPHOU pabOTOH.

5.2. MyabTuMeauiiHble TEXHOJOTUH 00yUYeHHUs

JIeKITMOHHBIE 3aHATHS TMPOBOAATCA B  MYJIbTUMEIUMHOH ayAUTOpUU C
HCITI0JIb30BaHUEM KOMIIBIOTEPHOT0 BUAEOIPOEKTOPa U 8y JUOCHUCTEMBI.

Crynentam yepe3 MHTPAHET-caiiT kadeapsl JOCTyImHBI KOHCIEKT JEKLUUN U
MeTonuueckre ykazaHus kK CPC B 31eKTpOHHOM BuUZe, yueOHble BHACOPHUIBMBI U
peknamMHO-MH(GOPMAaIlMOHHbIE ~ MaTepHaiabl  NPOQUIBHBIX  NPEeNNpUATHd U

OpraHu3alui.

6. OHEHOYHBIE CPEJCTBA /UIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTH,
IPOMEXYTOYHOM ATTECTAIIMU ITO UTOTAM OCBOEHUSI JUCHUILJINHBI A
YYEBHO-METOJINYECKOE OBECIHEYEHUE CAMOCTOSATEJBHON PABOTHI
CTYAEHTOB

6.1 Bonpockl k 3K3aMeHy

1. VCTOYHMKM ¥ XapaKTePUCTUKM MEXAHUYECKUX BO3NEHUCTBUN. (DusnyecKue
apnenus B OC pu MeXaHUYECKUX BO3JEUCTBUIX.

2. Croco6s! 3amutsl DC 0T MEeXaHUYECKUX BO3eUCTBUM. DKCIIEpUMEHTAIbHbIE
METO/IBI KCCIIeJOBAHUS KOHCTPYKLUHA DA.

3. Bunsl mogeneil. Mojenu reoMeTpudeckoid GopMbl U CIOCOOOB KpEIIEHUS.
CucTeMBl ¢ pacIpe/ieleHHBIMI M COCPeNOTOYEHHBIMHU Napamerpamu. CTeneHn
cBoOoIbI. Knnaccudukanus u Moaeau Cuil.

4. Mopenu MeXaHWYECKMX BO3JEHCTBHANA. YpaBHEHUS IBWXKEHUS U METOMIBI

daHaJl1i3a.



5. CBoOomHBIE M BBIHY)XKICHHBIE KOJeOAHUS CHCTEMBI C OJJHOM CTENeHbIO
CBOOOJBI IIPH CHIIOBOM BO30YKI€HUH.

6. KonmebGaHns cucTeMbl ¢ OOHOM CTENEeHBIO CBOGOIBI IpY KUHEMaTHYECKOM
rapMOHHYECKOM BO30YKIEHUH.

7. BosneicTBre y1apHOTO MMITy/IbCa HA CHCTEMY C OJTHOM CTENEHBIO CBOGO/IBL

8. KonebaHus cucteM ¢ AByMs CTENEHSIMH CBOGOIbI. JuHaMuYecKkuii racuTesns
KoyeOaHuH.

9. KosnebaHus cuctem ¢ [IECTHIO CTEIEHSIMH CBOGOIBI.

10. CBoGOAHEIE M3rUOHBIE KOJIEOaHUS KOHCTPYKUMH THIIa OaJIOK.

11. BeinysxieHHbIe KoTeOaHus KOHCTPYKIHUH THITa GaIoK.

12. CoGoxnHEIe U3rHOHbIe KONeGaHus KOHCTPYKIME THIIA MIACTHH.

13. HacToTHas oTCTpOliKa KaK croco6 GOPEOBI ¢ PE30HAHCHBIMY KOICGAHMSIMH.
14. Beinysx1eHHbIe H3rUGHBIE KONeGaHus KOHCTPYKIHI TUIA ITACTHH.

15. Ilopsimok pacuera cucrem BUOPOM3OJISALMN, UCXOAHBIe naHuble. CXeMBI
CHCTEM BUOPOM3ONISALMH U THIIBI BUGPOH30IISTOPOB

16. Cratudeckuii pacuer cucTeM BUOGPOU30JIATOPOB.

17. TluHamudeckuit pacdeT cucTeM BUOPOU3ONSATOPOB.

18. CBoOOgHEIE U3rHOHBIE KOJIeOaHUs KOHCTPYKUMH THIIA IIACTUH.

19. YacroTHas oTcTpoiika Kak croco GOpbOEI ¢ pe30HAHCHBIME KOTe6a ML
20. Beiay>xaeHHbIe N3rOHbIe KoneGaHus KOHCTPYKIH THIIA [UIACTHH.

21. Ilopamox pacyera CHCTEM BHOPOM3OISLMM, HCXOIHBIE NaHHBIE. CXEMBI
CHCTEM BUOPOU3OJISALMY U THITH BAOPOU30JISATOPOB

22. Ob1as XxapakTepHCTHKA MOJIUMEPHBIX JAeMII(EpOB.

23. OCHOBHBIE MEXaHHU3MBI 1 XapaKTEPHCTHKHU J1eMI(QHPOBAHHS.

24. XapaKTepyCTHKa U CIIOCOOBI CO3/IaHks BUOPOIOTIOIAIOIINX IIOJIUMEPOB.

25. Meronsl 9KCIEpUMEHTANbLHOM OLEHKH JUHAMHYECKHX XapaKTEePUCTUK
IIOJIUMEPOB.

26. MatemaTuuecKoe MOIETUPOBAaHNE BUOPOIIOTIOMAOIIINX IIOJINMEPOB.

277. OcHoBbI Teopur KOHCTPYKIMH DC ¢ IONUMEPHBIMHU AeMII(epamy.

28. Slueliku ¢ BHELTHUM JeMII(DUPYIOLIUM CIOEM.

29. Slueliky ¢ BHYTPEHHUM JIEMII(GHUPYIOLIMM CIOEM.

30. Slueliku ¢ geMOGuUPyOIUMU peGpamH.

31. Sueiixu ¢ neMnbUPYIONMMU BCTaBKAMH.

32. Crartuveckuii METON NpUBEICHHUS PaCIIpeIeNeHHBIX TapaMeTPOB siaeek DA.

33. JlunaMUYecKHii racuTelb KoneGaHuii ¢ JeMIIhUpoBaHIEM.



34. YacToTHas OTCTpoOMKa Kak crocod OOpbOBI ¢ pe30HAHCHBIMU KOJIeOaHUIMH.
35. CxeMBlI cucteM BUOPOU3OJISALIMU U TUIBI BUOPOU30ISTOPOB.

36. Cratnueckuii pacueT BUOPOU30JATOPOB.

37. JlnHaMU4YeCKHUil pacyeT BUOPOU30ISTOPOB.

38. CtpykTtypa cucteMbl Bubpo3ammTsl IC.

39. CrpykrypHO-(hyHKIHOHATBHAS cXxeMa BuOpo3amuTel 01oka DC.

6.2 CamocrosiTeqbHas paboTa CTYA€HTOB

CamocrosrenpHass ~ paboTa  CTYJEHTOB  BKIIOYAaeT  3aKpeIlIEHHE
TEOPETUYECKOr0  MaTepuana,  BbBINOJHEHHWE  WHIWUBUAYAIbHBIX  3aJaHWMH,
IIOArOTOBKA K JaOOpaTOpPHBIM U MPAKTUYECKUM paboTaM, MOATOTOBKA K 3aIUTE
nabopaTopHeIXx paboT. OcCHOBa CaMOCTOSTENBHOH pabOTBl — H3y4YEHHUE
PEKOMEHIyeMOH JUTepaTypbl, CaMOCTOATENBHBIM TMOWCK WHMOPMAIMKA II0
BOIIPOCAaM, BOHUKAIOIUM IIPU BBIIIOJIHEHUH J1ab0paTOpHBIX paboT. Opranusyercs
O0IIeHNe MEeXIy IpernojaBaTeNeM U CTYJEHTaMH C HUCIOJIb30BaHUEM 3JIEKTPOHHON
TI0YTHL.

Cnucok BONpocoB K caMOCTOATEIbHOMH paboTe CTy1eHTOB:

(Y

. Konebanus cucreMbl ¢ OHOM CTEIIEHBIO CBOOO/IEI.

. OcHoBHBIE c1Toc00BI BHOpo3amuThl DC.

. Bubpo3zanmura 3C nomuMepHbIMU JeMIIepamMu.

. Cucrema Bubpowmzossitmu 610koB IC.

. Junamuyeckuii racurens konebanuid. CriocoObI pacyera.
. Pa3HOBUIHOCTH MexXaHUYECKUX Bo3AeHcTBUM. Bubparum.
. Pa3HOBHIHOCTH MeXaHUYECKUX BO3JECUCTBUMI. Y Iaphl.

. Pa3HOBHTHOCTH MeXaHWYECKUX BO3AEHUCTBUM. AKYCTUUECKUN LIYM.

O© 0 3 O W»n B~ W P

. Mopenn MexaHWYEeCKUX BO3JEHCTBUNA. YpaBHEHHUS NIBIKCHHUS U METOMbI
aHau3a.
10.DkcriepuMeHTaIbHBIE METOJBl HMCClaenoBaHus KoHCTpykuuit OC Ha

MeXaHU4YeCKHe BO3ICHCTBUS.



7 YYEBHO-METOIJMYECKOE W HWHO®OPMAIIMOHHOE OBECIIEYEHUE
AU CITMITINHBI

OcHoBHas JuTepaTypa

1. OCHOBBI TEXHUYECKOM OTUArHOCTUKU: YdueOHoe nmocoodue / B.A. IToxsgkos. - M.:

HULT UHOPA-M, 2014. - 118 c.: 60x88 1/16. - (Beicmiee oOpa3oBanme:
bakanaBpuar). (o6snoxka) ISBN 978-5-16-005711-8.

Pexxum nocryna: http://znanium.com/catalog.php?bookinfo=447237.

. Ilecrepkus, A.H. Cucrema MOJICIUPOBAHHUS U HCCIIeJOBaHUSI

PaauoaNIeKTPOHHBIX ycTpoiicte Multisim 10 [OnekrponHusni pecypc] : . —
Onextpod. gaH. — M. : JIMK IlIpecc, 2012. — 360 c¢. — Pexum pnocrtymna:

http://e.lanbook.com/books/element.php?pll 1d=3022

. Anmsavosckuit, A.A. SolidWorks Simulation. WMmxeHepHBIi aHamu3 st

npodeccroHaIoB: 3a/layd, MeTO/bl, pEKOMEHAAUU [DJIeKTPOHHBINA pecypc] : .

— OnektpoH. gaH. — M. : IMK Ilpecc, 2015. — 562 c. — Pexum gocrtymna:

http://e.lanbook.com/books/element.php?pll 1d=6995

JlonoJIHUTeIbHAS JINTepaTypa

1. ITanxos JL.H., Acnansun B.P., [omros I'.®., Esrpados B.B. OcHoBEI
IPOEKTHPOBAHMS 3JEKTPOHHBIX CPEACTB: YueOHoe mocobue. - Biagumup :
N3n-Bo Brmamgum. roc. yH-ta, 2007. - 239 c. KonnuecTBo 3K3eMIUISPOB B
6ubmuorexke Bal'Y 50 mr.

2. Wb6parumos, 1.M. OcHOBBEl KOMIILIOTEPHOIO MOJEIAPOBAHUSA HAHOCUCTEM
[DnexTpoHHBIH pecypc] : yudebHoe mocobue / M.M. Hbparumos, A.H.
Kosmos, }0.®. Hazapos. — DnekrpoH. nad. — CII6. : Jlanp, 2010. — 377

¢. — Pexxum nocrtyna: http://e.lanbook.com/books/element.php?pll 1d=15

3. Ierpyxun, B.B. OcHOBBl BHOPOJMATHOCTHKM M CpPEICTBA H3MEPEHUS
BUOparuu: ydeOHOe nocobue [OnexTponHbd pecypc] / B.B. Ilerpyxum,
C.B. Iletpyxun. - M.: Uudpa-Unxenepus, 2010. - 176 c. - ISBN 978-5-
9729-0026-8 Pexxum JOCTyTa:
http://znanium.com/catalog.php?bookinfo=520353



IIporpaMmmHoOe o0ecnevyeHne 1 HHTEPHET-pecypcehbl

HpI/I BBITIOJITHEHHU U Ha60paTOpHBIX pa60T UCIOJIB3YIOTCA MaKEThl IIPOTpaMM

SolidWorks, Ansys, Kompas, MathCAD.
8. MATEPUAJBHO-TEXHUYECKOE OBECITEYEHUE JUCIUITJINHBI

MartepraibHO-TEXHUIECKOe 00eCeUeHNE TUCIUIIITMHBI BKITIOYALT:
— 006opynoBaHHUe ClieNUanu3upoBaHHoi naboparopun (330-3) - KOMITBIOTEPHBIE
TepPMUHAIBI ¢ TIporpaMMHBIM obecnieuenreM SolidWorks, Kompas, Ansys;
—  3NeKTPOHHbIE 3alMCH KOHCIeKTa JIEKIMH (MyIbTHMeaua NMpe3eHTalli) Ha
cepBepe Kadenpsl.

— pubpoaunamuyeckuit creng BOJIC-10 (ayn. 319-3);
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