MMHOBPHAYKHW POCCHHA
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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CUCTEM
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Cnenuanu3zanusa/mpoguis/mporpamma
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ABTOHOMHBIe HH(OPMAIIHOHHbIE U YIIPAB/IAIOIIHE CHCTEMbI
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

27.03.04 Ynpas/ieHHe B TeXHHUECKHX CUCTeMax
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YITPABJ/IAFOIINE CUCTEMBI
CmupHoB Anekcangp I1aBnoBuy, /.T.H., ipoceccop, mpogeccop

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpammel E6 ABTOHOMHBIE TH®OPMAILIMMOHHBIE U YITPAB/IAHOIIIUE CUCTEMbI

3aBenytomuii kadenpoii Eropenkos JI.C., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

3aBeqyromii Kadezapoii Eropenkos JI.C., K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INPOEKTUPOBAHUE U MOJE/INPOBAHUE JJIEKTPOMEXAHUYECKUNX CUCTEM

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — cnoco6HOCTh pa3pabaTbiBaTh U UCCIEH0BATh 37IeKTPOMeXaHUUeCKHe 1 37IeKTPOHHbIe aBTOHOMHBIE
CHCTeMbl YTIDaBIeHUs [1eHCTBUEM BBICOKOJWHAMUYHBIX OOBEKTOB B YCOBHUSX TOBBILIEHHBIX BHEITHHX
BO3/IeMCTBUI

IICK-1.3 — crnocobHocTe pa3pabarbiBath WH(OPMALIMOHHO-U3MEpPHUTeTbHbIE KOMITIOHEHTbI aBTOHOMHBIX
VMH(OPMAaLIMOHHBIX U YTIPaB/SIOLUUX CUCTEM

@®opMHPOBaHHIO KOMITETEHLIUI CITyKUT [JOCTIDKEHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-1.1

3HAHUS:

0CO0EHHOCTH TIOCTPOEHMsI U TIPUHLUMBLI (YHKLUOHUPOBAaHWs aBTOHOMHBIX WH(OPMAalMOHHBIX U
YTIPABJISIFOLIUX CUCTEM, B YaCTHOCTHY B3pbIBaTe/ield M COCTaBIISIIOLINX €T0 YCTPOMCTB U MEXaHNU3MOB;

ycnoBusi (GyHKLMOHMPOBAHUs B3pbIBaTe/leill pas3/MuHbIX OOEMNpUIlacOB W YCJIOBUS CIy>KeOHOro
obpaitieHust;

YMeHusi:

TEOpeTHUeCKH COCTaB/SAThH MaTeMaTHdyecKrde Mofenyd (YHKLMOHMPOBAHHWS MEXaHM3MOB U YCTPOKCTB
B3phbIBaTesiel, MPOLeCCoB, MPOMCXOISLINX B HUX, a TAK)Ke aHAaIM3UPOBATh 3TH MPOLIECCHI C Le/IbI0 Pa3paboTKH
MPaKTHUeCKUX PEKOMEeH/IaLiWH TI0 TIPOeKTUPOBAaHWIO MEXaHU3MOB U CXeM Pa3/IMYHbIX TUTIOB B3pbIBaTesel;

HABbIKU:

OPHEHTHPOBAHUS B MeXaHM3MaxX U YCTPOMCTBaxX YMNPAaB/SIOIIMX CHCTEM Pas/IMuHOTO Ha3HAueHHUs, MX
KPUTHYECKOTO aHa/In3a U BO3MOYKHBIX HalpaB/IeHU MX COBEPIIEHCTBOBAHMSI.

IICK-1.3

3HAHUS:

MPUHLUIBI  BBITIOJIHEHUSI Pa3/IMYHBIX  (YHKLMOHAJIBHBIX 3aflad MeXaHW3MaMM U yCTPOWCTBaMu
B3phbIBaTesiel;

BO3MO)KHOCTH BBITIOJIHEHUS] YCTPOMCTBAaMM M MeXaHWU3MaM{ B3pbiBaTesell, TpeOyeMbIX OT HHUX
(byHKLMOHAIbHBIX CBOWCTB;

YMeHusi:

TEOPeTHUeCKH COCTAB/STh MaTeMaTHuecKhe MOoZJejd (YHKLMOHHDOBAHUS MeXaHW3MOB M YCTPOWCTB
B3phbIBaTesel, MPOLecCoB, MPOUCXOISLINX B HUX, a TAK)Ke aHaIM3UPOBATh 3TH MPOLIECCHI C Le/IbI0 Pa3paboTKH
MPaKTHUeCKUX PEKOMEeH/IaLIWH TI0 MPOEKTUPOBAaHWIO MEXaHU3MOB U CXeM Pa3/IMYHbIX TUTIOB B3pbIBaTe/el;

HABbIKU:

OPHMEHTHPOBAHUS B MeXaHM3MaxX U YCTPOMCTBaxX YMPAaB/SIOIIMX CHCTEM Pa3/IMuHOTO Ha3HAueHHs, MX
KPUTHYECKOTO aHa/Ik3a U BO3MOYKHBIX HalpaB/IeHH X COBEPIIEHCTBOBAHMSI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJuctuminaa IIPOEKTUPOBAHUE 1 MOAE/IMPOBAHUE 3JIEKTPOMEXAHNYECKHNX

CUCTEM sBnisieTcsl JUCLIMIUIMHON YacTH, (popMupyemMoii yuacTHHKAMH 00pa3oBaTeTIbHBIX OTHOLIEHUH
0/10Ka 1, TporpaMMeI IMO/ITOTOBKY 110 Harpae/ieHuto 27.03.04 ¥YnpasneHue 8 mexXHuueCKUx cCucmemax.

CogepxaHue SUCLUIUIMHBL 9B/seTcs jjorndeckuM npogorkenreM auctuivivd: TEOPETUYECKHUE

OCHOBbBI ABTOHOMHBIX TH®OPMAIIMOHHBIX U YITPAB/IAHOIIINX CUCTEM, BBEJEHUE
B CIIEOVAJIBHOCTD, BBEJEHVUE B NTHOOPMAIIMOHHBIE TEXHOJ/IOI'W, BPEMEHHBIE
YCTPOVICTBA, ®3UKA T'OPEHUS U B3PBIBA, UMC/IEHHBIE METO/IbI MOJIE/TUPOBAHUS
IMPOIIECCOB, APTWUIEPUNCKASI TEXHUKA, PAKETHASI TEXHUKA, BOEIIPUIIACEI,
AHAJ/IN3 KOHCTPYKIIMIA ABTOHOMHBIX WH®OPMAIIMOHHBIX ¥ YITPAB/IAIOIIUX
CHUCTEM.

Hpe,aBapHTeanble KOMIIeTeHILIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

OIIK-3 — CriocobeH 1cnosb30Bath GyHJaMeHTanbHble 3HAHUS /1S pelieHurs 6a30BbIX 3a/a4
yTpaB/eHus B TEXHUUYeCKUX CHCTeMax C Lie/lbl0 COBEepIIIeHCTBOBaHUS B Mpo(heCcCHOHanbHOMN
JlesiTeIbHOCTH

OIIK-5 — CriocobeH peliiarth 3a/iauil pa3BUTHUs HAYKH, TEXHUKH U TEXHOJIOTHMU B 00/1aCTH yTIpaB/IeHus B
TeXHUYeCKHX CUCTeMax C y4yeTOM HOPMaTHBHO-IIPaBOBOIO Pery/rvpoBaHus B cepe UHTe/IeKTyalbHOM
COOCTBEHHOCTH

OIIK-6 — CriocobeH pa3pabatbiBaTh U UCIIO/IH30BATh a/ITOPUTMBI U TTPOrPaMMbl, COBpeMeHHbIe
VMH(pOpMaLIMOHHbIE TEXHOJIOTMH, METObl M CPe/ICTBA KOHTPOJISA, AUarHOCTUKU U yTIpaB/ieHUs, IPUrO/iHbIe
JI71s1 IpPaKTH4YeCcKoro rnprMeHeHUs B cdepe cBoeld podecCOHANBHON AeaTebHOCTH

OIIK-7 — Crioco6eH Mpou3BOAUTE HEOOXOMMBbIe PACUEThI OT/e/IbHBIX O/I0KOB U yCTPOWUCTB CUCTEM
KOHTPOJIsI, aBTOMAaTH3allH U yTIpaB/IeHus], BbIOWpaTh CTaHJapTHBIE CPeJICTBA aBTOMATHKH,
W3MepUTebHON U BEIUMCIUTE/ILHON TeXHUKU MPY IIPOEKTUPOBAaHUY CUCTEM aBTOMATH3alliu U
yTIpaBJieHust

IMK-94 — criocobeH K yripaBieHUI0 HHQOpMaLvel U JaHHBIMH, TTOMCKY UCTOYHUKOB MH(GOPMaLUY 1
JlaHHBIX, BOCIIPUSATHIO, aHaJIM3Y, 3allOMUHAaHUIO U Nlepefiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TaK)Ke C IOMOIIbI0 a/ITOPUTMOB I1pY paboTe ¢ MoTyyeHHBIMU U3 Pa3/INYHbIX UCTOYHHKOB
JIaHHBIMH C 11e/1bI0 3(PGEeKTUBHOTO HCIT0/TL30BaHUS TIOTyUeHHOM HHGOPMAILIUH /I PellleHus 3a7au
TICK-1.1 — CrniocobeH pa3pabaTbIBaTh U UCC/IEIOBATh /IEKTPOMEXAaHUYECKUE U 37IEKTPOHHBIE
aBTOHOMHBIE CUCTEMBI YIIpaB/ieHNsI AeHCTBHEM BbICOKOJMHAMUYHbBIX OOBEKTOB B YCIOBUSIX
TIOBBIIIEHHBIX BHEILIHUX BO3JeMCTBUI

IICK-1.3 — CrniocobeH pa3pabarbiBaTb MHPOPMALIMOHHO-U3MEPHUTETbHbIE KOMITOHEHTHI aBTOHOMHBIX
VMH($OPMAaLIMOHHBIX U YTIPABJSIOLUMX CUCTEM

TICK-1.4 — CniocobeH aHa/IM3UPOBaTh MPOLIECCh BOCIJIAMEHEHUS], TOPEHUS U JIeTOHALIUH B
aBTOHOMHBIX MH(POPMALIMOHHBIX U YIPAB/SIIOLIUX CHCTeMaXx

YK-6 — CriocobeH yTipaB/isiTh CBOUM BPEMEHEM, BbICTPAaUBaTh U PEATU30BLIBATh TPAEKTOPHIO
CaMOpa3BUTHS HA OCHOBe MPUHLIMIIOB 00pa30BaHMs B TeUeHUE BCeH )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

KYPC

CEMECTP

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

BCEI'O

BCEI'O

Jlekuyun

JlaGopaTopHbIi
NPaKTHKYM

IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1
TICK-1.3

Pa3pen 1. B3peiBaTenb Kak aBT uHbo u
ynpag/siomas cucrema. 1.1 OCHOBHbIe MOHATHS 06 aBTOHOMHBIX
MHGOPMALIMOHHBIX U YIIPAB/ISIOLINX CUCTEMAX U UX CTPYKTYPHbIE CXeMBI.
1.2 TexHuueckue TpeﬁDBﬂHl/IH K COBpEMEHHBIM aBTOHOMHBIM
MH(POPMALMOHHBIM U YTPaBIISIOLIMM cucTeMaM. 1.3 B3pbiBarenbHoe
YCTPOMCTBO - TUIOBasi aBTOHOMHasi MH(OPMALMOHHAs! U YTIpaB/IsoLast
CHCTeMa; CTPYKTypHasl CXeMa B3pbIBaTe/IbHOTO YCTPOMCTBA U Ha3HaueHHe
3/1eMEeHTOB CTPYKTYPHOM CXeMbl.

Pa3paen 2. MeToab! U cpeAcTBa oGecneyeHusi 0e30IacHOCTH
B3pbIBaTe/Ieil B CJIy)KeGHOM 00paLeH:H, IPU BBICTPe/Ie ¥ Ha
TpaeKTOpuH. Mo/ie/TMpOBaHHe MeXaHH3MOB H YCTPOHCTB CHCTEMBbI
npegoxpanenus. 2.1 Metoypl o6ecrieuerust 6e30MacHOCTH B3pbIBaresieil B
cy>xeGHOM 06pallieHnH ¥ MOJieTMPOBaHe MPOLIeCCOB BO3AEHCTBHS
MeXaHU4YeCKUx CbaKTOpOB Ha yCTpOﬁCTBa 1 MeXaHU3MBbI B3pblBaTe)'lEﬁ.
Ob6ecrieueHre yAaporpoOuYHOCTH, BUGPOIPOUHOCTH, YCTOHYMBOCTH K
K/IMMaTU4eCKUM U JPYTUM BO3/leWcTBHsM. 2.2 MeTozb! obecrieueHust
6e30macHoCTH B3pl:IBaTe]Ieﬁ TIpH BBICTPeJIe U MOZe/TMPOBaHNe IpoLeccoB
BO3/leliCTBHS YC/IOBUH, COMTPOBOXK/AOIIMX BBICTPEJ Ha YCTPONCTBA 1
MeXaHH3MbI B3pbiBaTeseid. 2.3 MeTogpl obecrieyensi Ge30MacHOCTH U
TIOMeX0yCTOHUMBOCTH B3pbIBaTesiel Ha TPAeKTOPUH U MOJIe/TMPOBaHUe
TipoLjeccos BO3,£[E]7[CTBI/IH MeXaHWUeCKHX U 3/IeKTPOMarHuTHBIX ('IJaKTOpOB
Ha yCTpOﬁCTBa Y MeXaHU3MbI BBpLIBaTe}'IeP’I.

32

18

14

35 35

Paszpen 3. CeHCOpHBIe CHCTEMbI aBTOHOMHBIX HH(OPMAIHOHHBIX H
yNpaB/IAIOIMX CHCTeM (MHOro(yHKIMOHA/TIBHBIX H MHOTOPEXHMHBIX
B3pbIBaTesiell) M ux Mogenuposanue. 3.1 HasHauenue, 061actb
TIpUMeHeHHs], OCHOBHbIE TPeOOBaHUsI K CeHCOPHBIM YCTPOUCTBAM M UX
knaccudukauus. 3.2 Kiaccudukarys, IpUHLAIN JeHCTBHsI, OCHOBHBIE
TeXHUYeCKHe XapaKTepPUCTUKH, 006/1acTh TIPUMeHEeHNs U TeHZ|eHLIUH
passutust. 3.3 V36upareibHOCTb U TIOMEX0YCTOWUUBOCTD MHULIMMPYIOLLeH
CHCTeMBI B3pbIBaTe/IbHBIX YCTPOUCTB. 3.4 MogemipoBaHue
3/1eKTPOMeXaHH4eCKUX CeHCOPHBIX CHCTeM; aHa/lu3 pe3y/bTaToB
MO/|e/IPOBaHUst ¥ 060CHOBaHHe IPUMEHUMOCTH STHX CUCTEM BO

34

20

14

25 25

B3pbIBaTe/IbHBIX YCTPOICTBAX.

Paspen 4. O0uye NPHHLMIBI NPOEKTHPOBAHUA H MOJAETUPOBAHUS

B3pbIBaTeei Aasa p 0B pas 0 Ha3

aBrabom6. 4.5 B3pbiBaresnu /jyis TOPIIeA.

npoueccoB (JyHKIMOHMPOBAHHUSA HX YCTPOHCTBA M MEXaHH3MOB. 4.1
B3pbiBaTen A1 OCKOJIOYHBIX U OCKOJIOUHO-(DYracHBIX apTU/I/IEPUHACKIX 34 10 10 0 0 24 35
cHapsfioB. 4.2 B3pbiBarenu /151 peakTUBHBIX CHapsiioB U PC30. 4.3

B3psiBaTenu A/t KyMy/ISTHBHBIX Goerpuriacos. 4.4 B3peiBatenu Aist

35

Bcero 3a 8 cemecTp

108 52 26 13 13 56 100

100

Bcero no aucuuninHe

108 52 26 13 13 56 100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Ne Homep 1 HauMeHOBaHuUe pa3jesna
AUCHUILINHBI

Tema MNPAKTUYECKOr'o 3aHATUA

Oo0neMm,

ayA.
qacoB

2 |obpaitieHuu, Mpy BLICTPee U Ha

YCTPOICTB CUCTEMBI IIpe/i0XpaHeHHsl.

MopenvipoBaHye (yHKIIMOHHPOBaHHUS
MeXaHU3Ma IPH BBICTPeJie 13 apTU/UIEPUICKOTO
OpYZMsl U MCCTIefioBaHHe ero 6e30racHOCTY B
ciykeOHOM OOpaleHny 1
TIOMEX0YCTOHUYHMBOCTH Ha TPAeKTOPUH.

Pazgen 2. MeToab! u cpeficTBa 00ecrieueHust
0e30MacHOCTH B3pbIBaTe/el B C/IyKeOHOM

TpaekTopuu. MozienpoBaHue MeXaHU3MOB U

MopenvpoBaHue (QyHKLMOHUPOBAHUS
MexaHu3Ma npu BeicTpesie u3 PC30 u
HCCIIeIoBaHKE ero 0e30MacHOCTH B CIy)KeOHOM
obpalrieH’y ¥ TIOMeX0yCTOHUMBOCTH Ha
TPaeKTOpUH.

MopenvipoBaHye (yHKIMOHHPOBaHHUS
MeXaHH3Ma IPH BBICTPeJie U3 MUHOMeTa U
uccriejoBaHue ero 6e30MacHOCTH B CTy>KeOHOM
obpalljeH!Y U IOMEX0yCTOMYNBOCTH Ha
TPaeKTOPHH.
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4  |Pasgen 3. CeHCOpHBIE CUCTeMbI aBTOHOMHBIX (MoenmpoBaHue (hyHKIIMOHUPOBAHUS 2
MHGMOPMALMOHHBIX U YIIPAB/ISIOIIAX CUCTEM |PEaKI[MOHHOTO Y/IapHOTO MeXaHW3Ma Tpy
(MHOTO(YHKIMOHAMBHBIX U B3aMMO/IEMICTBUY C NIperpasion 1 ucciaeoBaHue
MHOTOPe)XUMHBIX B3phIBaTesiei) U Ux ero 06e30MacHOCTH B CTy>keOHOM o0palljeHnu U
MO/ie/TUpOBaHuUe. TIOMEeX0yCTOMUYMBOCTH Ha TPaeKTOPUMU.

MopenvpoBaHue (yHKLMIOHUPOBAHUS
VHEePLMOHHOTO y/lapHOT0 MeXaHu3Ma IMpu
5 B3aMMO/IeMICTBUY C TIPerpajion 1 uccaeJoBaHue 2
ero 0e30MacHOCTH B CTy>keOHOM 00palljeHnu U
TIOMEeX0yCTOMYMBOCTH Ha TPAeKTOPHH.
Mogenvpoanue dyHkImonupoBanus K11
TIPY B3aUMO/IeHICTBUH C TIperpazion u
6 ucciejoBaHue ero 6e30MacHOCTH B Cy>kebHOM | 2
obparljeHuH, TpU BhICTPeie U
TIOMEeXO0yCTOMUYMBOCTH Ha TPaeKTOPUH.
MopenvpoBanue GyHKIFoHUpoBanys K11
TIpU B3aUMO/IeHICTBUU C Mperpajion u
7 uccrieoBaHue ero 6e30MacHOCTH B CTy>KeOHOM 1
oOparieHny, 1py BEICTpesie 1
TIOMEeX0yCTOMUYMBOCTH Ha TPaeKTOPUHU.
Bcero 3a 8 cemectp 13
3.3. JTaGopaTopHbIi NPAKTHKYM
Ne Tema /1a00paToOPHOro Otrewm,
o/ Homep 1 HauMeHOBaHMe pa3jiesia JUCHUILTHHBI npakTHKyMa aya.
4acoB
WccnenoBanre NCTOUHUKA
TUTaHUS Ha OCHOBE
1 3JIEKTPOMEeXaHN4eCcKoro 2
reHeparopa (TypboreHeparopa)
Paszien 2. MeTozp! 1 cpesicTBa obecrieuenust 6e3omnacHoctu |(1123).
B3phIBaTenell B cykeOHOM obpartieHuu, py BeicTpene U |VcribITaHWe [ieHTPOOeKHBIX

5  |Ha TPAeKTOpHH. MopenvpoBaHre MeXaHU3MOB 1 YCTPONCTB [Pef0XPaHHUTEIbHBIX ’

CUCTeMbI TTpeJjoXpaHeH sl MeXaHU3MOB Ha B3BOJUMOCTh
(I113).
UccnepoBanue
3 TUAPaBINUECKOr0 MexaHU3Ma 2
(I111).
WccnenoBanue BOTHOBOTO
4 JlaTumKa 3
MarHHUTOIeKTPUUECKOTO THTIA
Paspen 3. CeHCOpHBIE CUCTEMBI ABTOHOMHBIX (I119).
MH(MOPMALIMOHHBIX U YIIPAB/ISIOIUX CUCTEM ] P T—
(MHOTO(YHKIIMOHAMBLHBIX ¥ MHOTOPEXUMHBIX
5 Ny MarHUTO3JIEKTPUUECKOTO 2
B3phbIBaTe/ieil) U UX MOZleTMpOBaHue.
nmaTuvka u3genus «rma» (I130).
6 IIpuém oTuéTOB 110 9
nabopaTopHbIM paboTam.
Bcero 3a 8 cemectp 13
3.4. CamocTosnTenbpHas padora crygenta (CPC)
No Homep 1 HauMeHOBaHHe pa3jiesa Oobem,
CopepikaHue yueOHOro 3aJaHus
n/n AVCIUILTUHBI 4acoB

1 Pa3'u"e]1 1. BBPI)IBaTe]I]) KaK aBTOHOMHaAsT B]:I60p " COrjlaCOBaHHe TeéM KYPCOBBIX pa6OT. 2

2 |\uH(popMalMoHHas U YTIpaB/soIIast ITpopaboTka ayUTOPHBIX 3aHSATHIA. 1

3 |cHACTeEMa. IToaroroBka K pyOeXXHOH aTTecTalyu. 1

4  |Pa3gen 2. Metoap! u cpesicTBa obecrieuenust (IIpopaboTKa ayAUTOPHBIX 3aHSITHIA 3

5 0e3omacHoOCTA B3prBaTEJIeI7'I B CHY)KE6HOM O(bOprIeHI/Ie HHGOPHTOPH])IX pa60T 3

6 |oOpaijenyy, TIpH BhICTpesie U Ha TToarotoBKa K py6exxHoii aTTecTaruu. 3
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7  |rpaekTopuu. MogempoBaHre MexaHn3MoB (OdopmiieHre TTPOeKTOB 3aJlaHnii Ha KypCOBbIe 5
Y YCTPOWCTB CHUCTeMbI TPeJoXPaHeHusI. paboThl. AHAM3 COCTOSTHUS BOTIPOCa.
OsHakomJIeHHe C TeXHUUeCKOU JINTepaTypou 1
WMHTEPHEeT-UCTOYHHUKAaMU B paMKax TeM
8 Paspien 3. CeHcopHbIe CHCTeMbI KYPCOBBIX paboT. M3yueHre HOpMaTUBHOMN 4
ABTOHOMHBIX MH(OPMAIJHOHHBIX 1 nuteparypel (COCToi, OCTsI, HOpMAIH,
YUPABJIAOIAX CUCTEM TeXHUUYECKHUE YC/IOBUST) B PaAMKaX TeM KypPCOBBIX
(MHOTO(YHKIMOHA/BHBIX U paGor.
g |MHOTODEXXHMHBIX B3pBIBaTesiei) U UxX O —— 5
MOJIe/TMPOBaHKe. Pop YAMTOP .
10 Odopmenre 1abopaToOpHBIX paboT. 4
11 IMoaroroBKa K c/iaue 5K3aMeHa. 4
Pa3paboTka TeKCTOBOM YacTy KypCcOBO# pabOThI.
Paszgien 4. OGLIie PHHLIKTIBL PaspaboTka pacuéTHo-rpaduueckol yacTu
12 |\ppoekTipoBaHus 1 MOZETPOBAHHST KYPCOBbIX pabot. OhopmiieHHe MOSCHUTENbHBIX | 7
B3pbIBaTesel Ayisi boernpuriacoB pasnuuHoro |34lHCOK, IOArOTOBKA K 3all{MTe KypCOBbIX
Ha3HaueHUs U MPOLIeCCOB pator.
13 |yHKI[MOHMpPOBaHKS UX YCTPOWCTBA U Odopmiienre 1abopaTopHbIX pabor. 5
14 |MexaHU3MOB. IMoaroToBka K cjjaue SK3amMeHa. 7
15 [TpopaboTka ayAUTOPHBIX 3aHSATHH. 5
Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJISA OCBOEHUA NTNCIIAITI/IMHBI
CEMECTP HEJIE/IU CEMECTPA
1(2| 3 |4|5| 6 7 8/ 9 10 | 11 | 12 13
8 JIP AP Kosn JIp | OpP | JIP Bormp. 3k3

YcnoeHble 0603HaUEHUS:
o JIP — aparHoCTHUeCKasi paboTa;
JIP — naboparopHas paboTa;
Ko — konnoksuywm;
Borip. Ok3 — BOMPOCHI K 9K3aMeHY.

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOZIUTCS B IMCKPETHBIE BpeMeHHbIe MHTepPBAaJIbI B
clefyroumx popmax:

[TMarHocTuyeckasi pabora;
JlabopaTopHasi paboTa;
KOJIJIOKBUYM;

BOIIPOCKI K 9K3aMeHY.

HpOME)Ky'TO‘lHaH dTTecTalus IMpOBOAUTCA B CbOpMaXI

9K3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. A. Benzanos, E. ®. I'ps3HoB. . CpefcTBa nopaxeHus u 6oemnpumnackl. M.: V3za-Bo
MI'TY um. H. 3. baymana, 2008, s51. pec.

2. A.I1. CmupHOB, E. b. I'penioBa, C. A. Kapnos ; BI'TY "BOEHMEX" um. [I. ®. YcTuHOBa.
TeopeTnyeckrie OCHOBBI IpOeKTUpOBaHUsl B3pbiBaTesieil. U. 1 Cuibl 1 MOMEHTBI B MeXaHU3Max
B3pbIBaTe/el pu apTu/iepuiickoM BeicTpese. BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2019, 49 5k3.

3.T. A. CynuH. . TeopeTudyeckue OCHOBBI pacuéTta ceHCOpHbIX cucteM. CIT6.BT'TY "BOEHMEX" um. 1.
®. YcruHoga, 2000, 46 3k3.

4.T. B. bap6armos, A. I1. CmupHOB. . CucTeMsl yTipaBieHus: B3pbiBoM. OCHOBBI aHaIM3a U CUHTe3a.
CII6.BI'TY "BOEHMEX" um. /. ®. YctuHoBa, 2000, 150 3k3.

5. FO. M. Acranos, A. b. Bop3os, K. I1. Jluxoenenko. COOpHUK HAyUHBIX TPYJOB Kadeapbl " ABTOHOMHbIE
nH(MOpMallMOHHbBIE U yIIpaB/stomue cuctembl" MI'TY um. H. 3. Baymana u ®I'YII "lleHTpanbHbIi
Hay4YHO-UCC/Ie0BaTeIbCKUN paJuoTeXHUUeCKU MHCTUTYT UM. akageMuka A. U. Bepra". ABTOHOMHEIe
“H(OpMaLMOHHbIe U yrpasisitoiiye cucrembl. BI'TY "BOEHMEX" um. []. ®. Ycrunosa, 2011, 351. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.

5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaresbHas riardopma «FOpaiT». I/ By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yngamenranbras 6ubmioreka BI'TY « BOEHMEX» um. I.®. YcTHHOBa;

3. http://e.lanbook.com — DBC JlaHsb;

4. http://ibooks.ru — 3BC Alibykc.py - 310 60/b1110# BEIOOD aKTyanbHOMH JTUTEpaTyphI AJIs Balliei
O01O/INOTEKY B 3/IEKTPOHHOM BUJIE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DjieKTpOHHO-0H0/IMOTeUHast cCUCTeMa.

CoBpeMeHHbIe MpodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHaisHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anektpoHHast 6ubnmoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaroTeka Poccutickoro oHza
dbyHIaMeHTaIbHBIX UCC/IeI0BaHHI.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texakcriept — ViHGOPMaLMOHHBIN TIOPTaI TEXHUYECKOTO perymvpoBanusi: HopMbl, paBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrantIintoc- nH$opMalioHHbI# 1TOpTa IpaBoBoM MHPOPMALUH.

5.5. TIporpaMMHoe obecrieueHue:
1. Microsoft Office;
2. PTC Mathcad Prime 5.0;
3. Matlab 2015a SP1.

5.6. ndopmaliioHHbIe TEXHOIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;
3. Matlab 2015a SP1;

4. Microsoft Office;

5. PTC Mathcad Prime 5.0.

6.3. JTaGopaTopHbIe 3aHATHA:

. CTeH[| A/ UCTIBITAHUMA MarHUTO3/IEKTPUUECKOro JaTurka u3genus "Urna";

. IIpoekTop;

. IHTepakTHBHas [OCKa;

. CTeny, AJ1s1 MicCie0BaHUS FU/PaBINUeCKOro MexaHUu3Ma;

. CTeH[ /1711 UCTTBITAHUH [IEHTPOOEKHOTO TIPeIOXPAHUTETFHOTO MeXaHHW3Ma Ha B3BOJJUMOCTb;

. CTeH[ AJ1s1 MCCIeJ0BAHYSI BOJTHOBOTO JJaTUMKa MarHUTO3/IEKTPUUECKOI O TUIIa;

. CTeH[ AJi1 MCcCe0BaHUS UCTOYHUKA IUTAHUS Ha OCHOBe 3/7IeKTPOMeXaHUUeCKOro reHepaTopa
(Typboreneparopa);

8. Microsoft Office;

9. PTC Mathcad Prime 5.0.

NOOULh WN -

6.4. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHAIlEHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MecTa CTyA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
INPOEKTUPOBAHUE 1 MOJAE/IMPOBAHUE 3JIEKTPOMEXAHUYECKNX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctuminnia [MPOEKTUPOBAHUE U MOJAE/IMPOBAHUE JJIEKTPOMEXAHUYECKUX
CUCTEM siBisieTcsl JUCHMILIMHON 4acTH, (hopMHpPyeMOH yYaCTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIEHHH
0/10ka 1, mporpamMMbl IIOATOTOBKM M0 HaripaeieHHio 27.03.04 YnpaeneHue 6 mexHUUECKUX CUCMeMAax.
MucuunnvHa peanusyercsi Ha Qakynerete E Opyxkue u crctembl Boopyxkenusi BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit E6 ABTOHOMHBIE UHOOPMAILIVOHHBIE N YTTPABJIAFOIIUE CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 crioco6HOCTh pa3pabarhiBaThb W HCC/IEA0BATb /IEKTPOMEXAHUUYECKHE M 371€KTPOHHbIE aBTOHOMHBIE
CUCTEMbI YTpaBJeHUS [IeMCTBUEM BBICOKOJWHAMUYHBLIX OOBEKTOB B YC/IOBUSAX TIOBBIIIEHHBIX BHEITHUX
BO3/JeCTBU;
IICK-1.3 crocobHoCTh pa3pabarbiBaTh  MHMOOPMAIIMOHHO-U3MEPUTEIbHBIE  KOMIIOHEHThI ~ AaBTOHOMHBIX
MH(OPMAaLIMOHHBIX U YITPAB/ISIOLIAX CUCTEM.

CopepkaHye [JUCLMIIMHBI OXBaTblBaeT KPYTI BOMPOCOB, CBSI3aHHBIX C W3yuYeHHEM TeOpeTHUeCKHX OCHOB
(YHKLIMOHMPOBaHWSl M TIPOEKTHPOBaHUs THIOBBIX B3pbIBaTesnell /s pa3iuuHbIX OoernpumacoB Ha Oase
cBefieHnit 06 0COOEHHOCTSIX [JUHAMUKH STUX 0OENpPUIacoB TIPHM BBLICTpere, HAa TPAEKTODUHM U TIPH
B3aMMO/IeHICTBUY C IIperpajiaMy, UTo sIB/sIeTCs] OCHOBOM OBJIaJieHUs CTyAleHTaMU HaBblKaMU aHa/i3a U CUHTe3a
B3pbIBaTeneil Kak IpUOOpOB yrpaBieHWs [JelicTBUeM 0oeBbIX dYacTeii OoerpumnacoB. B3peiBaresnb
paccMarpuBaeTcsl Kak ~TUIOBasi aBTOHOMHAs WHGOpPMAlMOHHAsT M YIOpaBisioas CcUCTeMa C
BBICOKO9HEPreTUYeCKUMH BBIXOAHBIMA MMIY/IbCaMU. [JJUCLMIJIMHA SIBASETCS OCHOBOM [/l BBIOJHEHUS
yUal[MMCsl BBITYCKHON KBaTTUQUKALMOHHOW PabOTHI.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
*  KOJ/UIOKBUYM;
e BOMPOCHI K IK3aMEHY.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OO6m1as TPyJI0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIMHEL
TMpe/[yCMOTpPeHBI JIEKLIMOHHBIe 3aHATHs (26 41.), mpaktuueckue 3aHaTus (13 u.), naboparopHslii npakTukym (13
4.), caMocTosATe/IbHas pabota cryaenTta (56 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
INPOEKTUPOBAHUE 1 MOJE/IMPOBAHUE 3/IEKTPOMEXAHUYECKNX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBanme paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. B3pLIBaTEJ'lb KdK dBTOHOMHAas I/IH(l)OpMa].[I/IOHHaﬂ U yIIpaB/IAKOLIaA CUCTeMdA.

Br16op U cornacoBaHue TeM

KYPCOBBIX pabor. A. TI. CmupHos, E. b. I'perioBa, C. A. Kapnios ; BI'TY 2
"BOEHMEX" um. [I. ®. YcTruHoBa. TeopeTruueckue 0CHOBBI
ITpopaboTka ayauTOPHBIX o
SaHSTH MpoeKTUpOBaHus B3phiBaTesield. Y. 1 CHUIbl U MOMEHTHI B 1
: - MexaHHU3Max B3pbIBaTe/ieil py apTU/IEPUCKOM BBICTpesie:
Togroroska K pyGexHoi BI'TY "BOEHMEX" um. [I. ®. Ycrunosa, 2019 (Ctp. 3-62) 1
aTTecTalyy.
Wroro no pasgeny 1 4

Pazpgen 2. MeTtobl U CpeACTBa odecrneueHusi 0e30MacCHOCTH B3pbIBaTe/iel B C/1y)keOHOM 00paleHuH, Mpu
BBICTpEJ/Ie M Ha TPaeKTopuu. MojelMpoBaHHe MeXaHHW3MOB U YCTPOMCTB CHCTeMbI MpejoXpaHeHus.

ITpopaboTKa ayIJUTOPHBIX

I". B. Bap6armos, A. I1. CMupHOB. . CUCTeMBI YITPaBIeHUS

- B3pbIBOM. OCHOBHI aHanu3a u cuHresa: CI16. BT TY 3
"BOEHMEX" um. [I. ®@. Ycrunona, 2000 (CtpaHuiisl 5-18)
A. B. BabkuH, B. A. BenpaHos, E. ®. I'psazHoB. . CpeicTBa
Ogopmienie 1abopaTopHbIX nopaxxenus ¥ 6oenpunacel: M.: M3g-80 MI'TY um. H. 3. 3
pabor Baymata, 2008 (Crpanmp 131-155)
FO. M. Acranos, A. b. bop3os, K. I1. JIuxoezneHko.
IMoaroToBka K py0GexKHO#H COOpHUK Hay4YHBIX TPYAOB Kadephl "ABTOHOMHEIE 3
arTecratnm. nH(opMalMOHHbBIE U YIIpaB/sitomue cuctemMblr’ MI'TY um.
H. 3. baymana u ®I'YII "LleHTpaibHbI HAyYHO-
O¢opMIIeHHE [IPOEKTOB WCCIeloBaTeIbCKUM PajuOTeXHUYeCKUA UHCTUTYT WM.
3a/1aHNii Ha KypcoBble paGorel. | aKazieMuka A. M. Bepra”. ABTOHOMHbIe MH(pOpPMalMOHHbIe 5
AHanM3 COCTOSHHS BOTIPOCA. u ynpasisromye cucremel: BI'TY "BOEHMEX" um. 1. ®.
YcrrHoBa, 2011 (Ctpanuubl 245-267)
Wrtoro no pa3geny 2 14

Paszpes 3. CeHCOpHBIe CHCTeMbl aBTOHOMHBIX HH()OPMaLMOHHBIX M YIIPAB/IAOIIUX CHCTEM
(MHOro(hyHKIIHOHA/IBHBIX 1 MHOTOPE)XXHMMHBIX B3pbIBaTesieil) U UX MOAe/IHpPOBaHue.

O3HakKoMJ/IeHHUE C TeXHHUYeCKOH
JIUTEpaTypou U UHTEpHeT-
HCTOUHUKaMH B PaMKaX TeM
KypCOBBIX pabor. M3yueHue

I". B. Bap6arios, A. IT. CMupHOB. . CUCTEMBI YITPABIe€HHUS
B3pbIBoM. OCHOBBI aHam3a u cuHre3a: CII6.BI'TY

HOPMATHBHO} TATEpATyPbI "BOEHMEX" um. [I. ®. Yctunosa, 2000 (Crpanuiib! 58- 4

(FOCTr1, OCThI, HOpMaIIH, 60)

TEXHUUYECKHe YCIIOBHS) B A. B. BabkuH, B. A. Benganos, E. ®@. I'pssHos. . CpezncTBa

paMKax TeM KyPCOBBIX PaboT. nopakenus: ¥ 6oenpunacel: M.: Msg-so MI'TY um. H. 3.

TIpopaGoTKa ayqHTOPHEIX baymana, 2008 (Crpanuiisr 843-902)

3QHSTH I A. CynuH. . TeopeTueckue 0CHOBBI pacuéTa CeHCOPHBIX 2
: cuctem: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,

;)adé(())pMﬂeHI/Ie J1abopaTopHBIX 2000 (Crpanuia 64) 4

T.
[NogroroBka K cAjaye sK3amMeHa. 4
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Wroro no pasgeny 3 | 14

Pazgen 4. O0uiye NpUHIMIIBI POEKTHPOBAHUSA U MOJie/THPOBAHNA B3pbIBaTe el AJisi 00enpunacos
Pa3/THYHOr0 Ha3HAYEHHUsI ¥ MPOLeCCOB (PYHKIHOHMPOBAHUSA UX YCTPOMCTBA M MEXaHU3MOB.

Pa3paboTka TEKCTOBOM 4acTH
KypCOBoli paboThl. Pa3paboTka
pacuéTHo-rpaduueCcKoM YacTu
KypCOBBIX pabot. OcdopmeHne
TIOSICHUTE/TbHBIX 3aMUCOK,
TO/ITOTOBKA K 3allUTe KypCOBBIX
pabor.

OdopmiieHne 1abopaTOpHBIX
pabor.

I". B. bBap6aiios, A. I1. CMHpHOB. . CHCTeMbI YIIPABJIEHMS 7
B3pbIBOM. OCHOBBI aHanmM3a v cuHTe3a: CI16.BT'TY
"BOEHMEX" nm. []. ®@. YctrHoBa, 2000 (CtpaHuLis! 58-

60)
A. B. BabkuH, B. A. Benganos, E. ®@. I'pszHos. . CpezncTBa
riopakeHus u 6oenpunacel: M.: zg-so MI'TY um. H. 3. 5

Bbaymana, 2008 (Crpanutibt 843-902)

[ToproroBka K czjaue sK3ameHa. 7
ITpopaboTKa ayAuTOPHBIX 5
3aHSTUM.

Urtoro no pa3peny 4 24
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
NMPOEKTUPOBAHUE 1 MOJE/IMPOBAHME 3JIEKTPOMEXAHUYECKUX CUCTEM

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
*  KOJ/UIOKBUYM;

¢ jabopaTopHasi paboTa;

e BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KonnokBuym
ITpoBoauTcs B ycTHOM opMe. Ha KOJUIOKBUYM BBIHOCHUTCS YacTh 3K3aMeHAl[MOHHOTO MaTeprara;
OLIeHKA 3a KO/UIOKBUYM YUWTBIBAETCS IPY BBICTABJIEHUU OL[EHKH [0 UTOraM 3K3aMeHa.

OTBeT OLleHMBAETCS TIPETofaBaTesieM 10 YeThIPEXOa/IbHON CHCTeMe; OLIeHUBAIOTCsI KOPPEKTHOCTD U MOTHOTa
OTBeTa.

O1leHKa BBICTaB/ISI€TCS COIVIACHO CJIEYIOIIUM KPUTEePUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJIHbIe, T0C/IejoBaTe/IbHble, TPAMOTHBIE U JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOTPOCa, IPaBUILHO 000CHOBaHHBIE PelleH!s], BlafieHue
Pa3sHOCTOPOHHUMM HaBbIKaMHU U IIpUEMaMy;

«XOpOIIIO» - 3HaHWE MPOrPaMMHOT0 Marepuasa - TPaMOTHOe U3J/IoKeHHe, Oe3 CylieCTBeHHBIX HETOUHOCTel B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOPeTHUeCKUX 3HaHUM, BiajieHre HeoOX0AUMBIMUA HaBbIKaMHU
TIpY BBIIOJIHEHWY NPAKTUUeCKUX 3a/ay;

«yZI0BJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOI'O MaTepuara - IIpy OTBeTe [J0IYCKarTCsl HeTOUHOCTH,
He/J0CTaTOYHO I1paBU/IbHBIE POPMY/TMPOBKH, HapyILeHNe T10C/Ie/[0BaTe/IbHOCTH B U3/I0’KEHUH MaTepuara,
3aTpyAHeHUs B BBITIOJTHEHUH NPAKTUUECKUX 38/ aHUl;

«HEeyIOB/IeTBOPUTEBLHO» - He3HaHHe MaTepualia, TIPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTpyAHEeHHs IPU
BBITIOJTHEHUM TIPaKTUUYeCKUX PaboT.

ITo pe3ymnbTaTam czauu 00yyaroMcst KOJUIOKBHYMaA TIperofiaBare/ib BbICTABIISeT OL|eHKY COIVIaCHO
BbIlIIeyKa3aHHbIM KPUTEPUSIM, IIPY 3TOM KOHTDPOJIBHOE MepPOTIPUSATHE CUMTAETCS yCIIeIIHO IIPOiIeHHBIM B
CJlyyae TIOMyueHUs1 00yuaroLMCsl OLieHKU He HIDKe, 4eM "y[J0B/IeTBOPUTE/BHO .

OpHeHTUPOBOUHBIN TlepeueHb BLIHOCUMBIX Ha KO/JIOKBUYM:

1. OnpesienuTh yCIOBUSI CpabaThIBAHMSI HAKOILHOTO MeXaHK3Ma LeHTPOOeXXHOTO THTIa BO B3phIBaTesie K
TypOOpeaKTUBHOMY CHapsi/ly TIPU CJIeIYIOIINX UCXOAHBIX AaHHBIX: N=30000 06/mMuH, 1=50g, r=3MmMm, a=6MMm.
2. OnpesieTh MaKCUMa/IbHYIO CKOPOCTh yZlapHUKA L{eHTPOOe)KHOTo THIA /151 3a[JaHHbIX YCIOBHH.

3. YpaBHeHUe ABWKeHUs (TIOCTyTaTebHOe U BpaljaTeabHoe). OnpeziesieHrie MOMEHTOB MHEPLIMH Pa3/IMUHbIX
TeJl.

4. YpaBHeHUe, OIUCHIBAIOLIIEE MPOLIECCHI B 3/IeKTPUYECKOM KosiebaTelbHOM KOHTYDE.

5. BpemeHHblIe, (a3oBble U (ha30BO-BpeMeHHbIe AUarpaMMbl, XapaKTepy3yHolye KosebaTebHbIe MPOLeCChl B
JVHaMUYeCKHUX CUCTeMax.

6. CoBpeMenHas aptusiepust. O01ast xapakTepucTrika. Knaccrubukaiiys apTUiIepuiCKUX Opyauid Ha3eMHOR
apTuiepud. TaKTUKO—TeXHIUYeCKre TpeOoBaHUs K apTH/IEPUHACKUM CHCTeMaM, OCHOBHbIe O0eBbIe
TpeboBaHus1 (MOTYILIECTBO, JaIbHOOOHHOCTD, TOYHOCTD CTPe/b0bI, OTHeBasi MPOU3BOAUTETEHOCTD, PEXKUM
OTHS$I, MAaHEBPEHHOCTb U JIpyTHe).

7. @usnyecKre OCHOBBI BbICTpena. BivsiHve napaMeTpoB BbICTpesia Ha HaYa/IbHY0 CKOPOCTh CHapsiza.

8. Cubl MHEpLIMY, BO3HUKATOIIVe TIPY apTH/I/IepUIiCKoM BhIcTpesie. du3nyeckue MpoLiecchl, ypaBHeHHe
IIBIDKEHHs CHapsi/ia, OCHOBHBIE (JOpMy/Ibl. XapakTep U3MeHeHUs JaB/ieHus], 0CeBOM Tleperpy3KH,
MOCTyTaTe/IbHON U BpalllaTe/IbHOM CKOPOCTeH TPy IBY)KeHUU CHapsiJja B KaHasie cTBosia. Kosdduiment
MOryllecTBa apT. cucteM. OnpefesieHle CpeJHero 3HaueH!s 0CeBOM Neperpy3Ky MpU JABIKEHUU CHapsi/a B
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KaHaJjle CTBOJIa U OTIpe/ie/ieHre CpeJHero BpeMeHH JIBIKeHUS CHapsi/ia B CTBOJIE OPY/US.

9. OnpeeMTh MAaKCUMa/bHYIO TIeperpy3Ky, BO3HUKAIONIYIO MPH MMaZileHUY CHapsi/ia Ha UYTYHHYIO TUTUTY C
BbICOTHI H=2M, Bpemsi coynapenusi ¢ ruToi 0,2 Mc, ko3 puiimeHT BoccTaHOB/IeHUs Tipu yaape 1,0. 3akoH
W3MeHeHUsI Teperpy3Ku - MPsiMOYTOJTbHBIN.

10. OnpepenuTh MakCUMasbHOE TepeMellieHre UHepPLIMOHHOTO Tesla B TIPOCTelillleM HHePLMOHHOM MeXaHU3Me
TIpH yiape. YapHbIi UMITY/IbC MIPAMOYTO/ILHOM (popmel. ITocTpouts rpaduk Xmax=t(no/ nm) npu yC/JI0BHA
nmty= Const.

11. Onpenenenvie BeICOTHI Oe3omacHOro nageHus npocteimero VIITM ucxofs U3 yCI0BUSI MTHOBEHHOTO yzapa.
12. YCcTaHOBUTH CBSI3b MEXK/Y BBICOTOM 0Oe30TacHOro TnafieHus1, rabaputaMy MexaHu3Ma (pabounii xof -a) u
YCIOBUSIMU B3BOAUMOCTHU (K-KO3(PULIMEHT 0CeBOii B3BOJAUMOCTH.

13. OrpefieUTh MaKCUMaJTbHYIO TIeperpy3Ky, BO3HUKAIOIIYIO TIPU TMaJleHHH CHapsiJia Ha YyTYHHYIO TITUTY C
BBICOTHI H=2M, Bpemsi coynapenus ¢ ruToi 0,2 Mc, ko3 duipieHT BoccTaHoB/IeHUs TIpu yaape 1,0. 3akoH
V3MeHeHWUs Teperpy3Ku — IOy CUHYCOUA.

14. O61uii ciyuait maleHus CHapsiJia Ha yIpyroe OCHOBaHWe. YpaBHEHHeE IBW)KEeHUSI CHAps/la U UHEPLIMOHHOTO
Tesa U pellieHre CUCTeMbl YpaBHEHUH.

JIaGoparopHuasn padora

KoHTpO/Ib TEKYIIET0 BBIOTHEHUS U 3aIUThI Tab0paTOpHBIX paboT obyuarorumcs. OLeHUBaroTCA
yMeHHe TIPUMEHUTD TI0/TyueHHbIe TeOPETHUeCKHe 3HaHUS, COO/TI0IeHe TIPaBU/T TEXHUKH 6e30TacHOCTH,
CBOEBPEMEHHOCTD BBITIO/IHEHMST TabOpaTOPHbIX pabor.

Ha niepBoM 3aHATHM AJIs1 BCel IPYIITBI IPOBOJAUTCS MHCTPYKTAXK Ha paboueM MecTe TI0 TpaBUiaM COOMoeHHs
TpebOBaHMH TeXHUKH 0e30MaCHOCTH U O TIOPSAZIKE 0MycKa K 17abopaTopHbIM paboTaM. B kHuTe yuéTta
MEePBUYHOTO MHCTPYKTAXKa KaXK/IbIH 00yUarOIUICS paciChIBAeTCs MO (DaKTy MPOBe/IeHUs UHCTPYKTaXa.
O6yuaroruMcs: coobITIaeTCst MOPSIIOK J0MYCKa, BLITOTHEHHS U 3alUThI JabopaTopHbIX paboT. Kak rnpasuso,
rpyrina pa3ouBaeTcst Ha Opurazibl 1o 2-3 uenoBeka.

OtleHKa KaueCTBa BBITIO/THEHNS Tab0paTOpHOI paboThl OCYIIeCTBISIETCS TIPEToiaBaTesieM o
YeThIPEXOANIBLHOM crcTeMe. B ciiyuae, ecsiv OTBeTHI 00yJaroIierocsi BO BpeMsi 3all[UThl COOTBETCTBYIOT
yKa3aHHBIM TpebOBaHMAM, 00yUaroIUICS MOMyYaeT MaKCHUMaTbHOEe KOJTIMUeCTBO 0aslIoB.

OCHOBaHUSIMU JI/Isl CHYPKEHHUS KOJTMUecTBa 6asijioB B [ipara3oHe OT "OTVIMYHO" [0 "HeyI0B/IeTBOPUTETBHO"
SIBJISIFOTCSI:

- HeOpEXXHOE BBITIOJTHEHHE,

- IOBEPXHOCTHBIE, HETIPOJYMaHHbBIE OTBETHI BLIBOABI 10 pe3y/ibTaTaM paboThI,

- HeBepHbIe OTBETHI Ha BOIIPOCHI IIpero/iaBaTesis.

KoHTpO/IbHOE MepOTpPUSATAE CYMTALTCS TIPOHIEHHBIM MPY OTCYTCTBUM y 00yUYaroIerocst OoTMETOK
"Hey0B/IeTBOPUTEILHO" 3a JlJabopaTopHbIe paboThI.

Bompocsl K 3K3aMeHy

1. OripesieuTh yc/1oBUsI cpabaThiBaHUs HAKOILHOTO MeXaHHW3Ma [JeHTPOOeKHOT0 THTIa BO B3phIBaTesie K
TypOOpeakTUBHOMY CHapsiAy NpU C/iefyIOMX ucxogHbiX AaHHbx: N=30000 06/muH, 1=50g, r=3Mm, a=6Mm.
2. OripefieIMTh MaKCUMaIbHYO0 CKOPOCTh YZIapHUKA [IeHTPOOeKHOT0 THMA /1711 3a[JdHHBIX Y C/IOBHUM.
3. YpaBHeHue ABWKeHUs (TIOCTyTaTebHOe U BpalljaTesbHoe). OnpeseneHrie MOMEHTOB MHEPLIMK Pa3/TIMUHbIX
Tesl.
4. YpaBHeHHe, ONMCHIBAIOIIee TIPOLIeCCh] B 3/IEKTPUUECKOM Kojie0aTesTbHOM KOHTYPe.
5. BpemeHHblIe, (a3oBbie 1 (a30BO-BpeMeHHbIe AUarpaMMbl, XapaKTepu3yoliye Kosebare/ibHbIe POLieCChl B
JVHAMUUYECKUX CUCTEMax.
6. CoBpemenHast aptuiepusi. O01ias xapakrepuctyka. Knaccudukaliys apTHiIepuicKux opyaui Ha3eMHON
apTwuiepuu. TakTMKO—TexXHUYecKre TpeOOBaHUs K apTU/UIEPUICKHM CHCTeMaM, OCHOBHBIE O0eBbIe
TpeboBaHuUs (MOTYIIeCTBO, AaTbHOOOMHOCTb, TOUHOCTh CTPe/IbObI, OrHeBast [IPOM3BOJUTEBHOCTD, PEXXUM
OTHS$I, MAHEBPEHHOCTb U [IpyTHe).
7. dr3nuecKue 0CHOBHI BBICTpesa. BivsHye napaMeTpoB BBICTpe/ia Ha Hauya/IbHYH0 CKOPOCThb CHapsifa.
8. Curbl MHepLIMY, BO3HUKAIOLMe NIPY apTHI/IepUIICKOM BhICTpesie. Pu3nyeckue MpoLecchl, ypaBHeHUe
JIBIDKEeHHs CHapsiia, OCHOBHBIE (DOpPMYyJIbl. XapakTep U3MeHeHHs [aB/ieHus], 0CEBOM MeperpysKH,
MOCTYyTaTe/bHOW 1 BpalllaTe/IbHOW CKOPOCTeN MpU ABI)KEHUU CHapsi/ia B KaHase cTBosa. KosgduueHT
MoryiecTBa apT. cucteM. OnpefesieHre cpeJjHero 3HaueHusl 0CeBOM Ieperpy3ky Ipy [IBI)KEHUH CHapsija B
KaHaJle CTBOJIA U OIpe/ie/ieHre CpeJjHero BpeMeHU [IBWKeHUs CHaps/ia B CTBOJIE OPYAUSL.
9. OnpezenyuTh MakCUMa/bHYH0 IIeperpysKy, BOSHUKAIOIYIO MPH [aZleHHY CHapsi/ia Ha YyT'YHHYIO IJIUTY C
BbIcOTEI H=2M, BpeMmsi coyzapenus ¢ miutoi 0,2 mc, kKo3dduieHT BoccTaHOBNeHUs 1ipu yaape 1,0. 3akoH
V3MeHeHUs Neperpy3KH - IpsSIMOYTOMbHBIN.
10. OnpefenuTh MakcUMasbHOE MepeMellieHe MHepLIMOHHOTO Tesla B TIPOCTelillleM HHePLMOHHOM MeXaHHU3Me
TIpM yiape. YapHbIii UMITY/IbC MIPAMOYTO/ILHOU (popmbl. [TocTpouts rpadguk Xmax=t(no/ nm) npu yC/JI0BHUU
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nmty= Const.

11. Onpenenenvie BeICOTHI Oe3omacHOro nageHus npocteimero VITM ucxofs U3 yCI0BUsSI MTHOBEHHOTO yzapa.
12. YcTaHOBUTE CBSI3b MeXK/y BBICOTOM Oe301acHOro najeHusi, rabapuraMu MexaHr3Ma (pabounii Xof -a) v
YCIOBUSIMU B3BOAUMOCTHU (K-KO3(PUIIMEHT 0CeBOoit B3BOJUMOCTH.

13. OnpepenuTs MaKCUMaJ/IbHYIO TIeperpy3Ky, BOSHUKAIOLYIO [P MaJeHUH CHapsiZia Ha UyTYHHYIO IJIUTY C
BBICOTHI H=2M, Bpemsi coynapenus ¢ ruuToi 0,2 Mc, ko3 duipieHT BoccTaHoB/IeHUs TIpu yaape 1,0. 3akoH
W3MeHeHUs Neperpys3ku — IOMyCUHYCOUA.

14. O6mwmii cyryyaii ajieHys CHapsija Ha yIpyroe OCHOBaHHMe. YpaBHeHHe [IBIKeHHsI CHapsi/ia U MTHePLIMOHHOTO
Teja U pellleHre CUCTeMbl ypaBHEHUM.

15. PelieHune cucTeMbl ypaBHeHUH 110 1. 26 nipu ycaosur M>>m u CITPET >C ITPYK, rae M- Macca cHapsza,
m — Macca uHepLUoHHOro Tesa B3pbiBaTessi, CITPET - xxecTkocTs ocHoBaHus riperpajipl; C [TPY K — xecTkoCTh
MIPY>KWHBI UHEPLIMOHHOIO MeXaHHU3Ma.

16. BeiBoz, hopMyribl 151 LIeHTPOOEKHOM CUJTbI ZieTasi B3pbIBaTesisi IIPOU3BOJILHON (POPMBI, TTepeMelaroreiicst
B IVIOCKOCTH, NepIIeHAUKY/ISIpHOM ocH cHapsiia. KoadduiimeHT LieHTpoOeKHOM B3BOAUMOCTH K2, hopMyra s
HEro ¥ XapakTepHble 3HaueHus. VICronb30BaHye LeHTPOOeXXHON CHIIBI JiIsl TIOCTPOEHHs] MEXaHH3MOB
B3pHbIBaTesiell 1 ee BIWsTHUE Ha PabOTy STUX MeXaHW3MOB.

17. PaccMoTpeThb ABWXKeHHe JeTaly 1o, JeicTBHeM LieHTPOOeXKHOH CHTbI MHepPLIMK OTHOCHUTENIEHO OCH,
TapasuiesibHOM ocH cHapsiia (Ha IprMepe IMMOBOPOTHOM BTY/IKU MexaHu3moB [JM/IB-6).

18. PaccmoTpeTh JBIKEHHE [leTaly M0, AeHCTBHeM LieHTPOOe)KHOM CHbI MHEPLMY OTHOCUTEIBHO OCH,
rapasule/IbHOM OCHU CHaps/a (Ha mpuMepe MOBOPOTHOM BTY/IKY B3pbIBaTens PI'M-2).

19. Kopronucosa cuia MHepuyd. [1pnurHbel BOSHUKHOBeHUS. BiisiHIe KOpHOIMCOBOM CH/BbI MHEPLIMK Ha
MOCTYyMare/JbHOe 1 BpalljaTe/bHOe ABIDKeHUe feTanu. [IprMepsl.

20. UTIM npocreiitiero tumna. OnpefennTh MaKCUMaJIbHOe TiepeMelljeHre HHEPLMOHHOT0 TeJsla Mo, felicTBreM
yZapHoro uMmysbca. OnpeZienTh BbICOTY 6€30I1acHOrO0 Ma/jeHus!.

21. OmpesiesieHre BBICOTHI 6@3011aCHOTO Ta/ieHust IPOCTeNIIero MHepIMOHHOTO MeXaHH3Ma I1pY Y,apHOM
VMITY/IbCe TIPSIMOYTOIBHOTO THIIA.

22. Cusbl TIpY B3aUMOJeHCTBUM Ooerpuriaca ¢ pa3/IMuHbIMU nperpazamu. Ob1ye 3aBUCUMOCTH
COTIPDOTUB/IEHUS CPeJbl ABWKEHHIO TTPOHUKAIOILIETo Tesa U ee YaCcTHbIe C/lyuau IPUMEHUTENNBHO K IIperpazam ¢
Pa3TUUHBIMU (HU3UKO- MeXaHUUeCKUMHU CBOWCTBaMU. [IpOHMKaHKe CHapsi/ia B IPYHT, 0eTOH, KAMEHHYIO K/aJKy.
OripezienieHrie CHJI MHEPLIMM, BO3HUKAIOLIUX NP COyJapeHUH boemnpuriaca ¢ pyHTOM.

23. OripefesieHue 3aBUCKMOCTeH MeXXy TlapaMeTpaMU JBIKEeHUS CHapsi/ia B riperpajie (B TPyHTe).

24. Bcrpeua cHapsifja C nperpazon. OnpejiesieHre MaKCMMalbHOIO MyTH CHapsiJja B TPYHTe, BDEMeHU
JIBIDKEeHUs CHapsi/ia B TIperpajie 0 ero OCTaHOBKH. ¥ MakCHMa/bHOIO yCKOPeHUs CHaps/a B FPyHTe.

25. OrnipefienieHue NapaMeTpOB ABWKEeHHUs TIPY BHEJPeHHY TOJIOBHOW YaCTH apTW/UIEPUICKOTO CHapsiia B TPYHT.
26. PukolieTpoBaHue CHaps/a OT FPyHTa, OIpeZiesieHre CHJ1 MHepLUU ITPY PUKOLLETHOM yZape (TorepeyHsle,
OCeBble, KacaTe/IbHble CU/Ibl UHEPLIUN).

27. ¥Ynap cHapsiia o Bofly. OCHOBHBIe STanbl [1poLjecca coyZapeHusi CHapsiia C BOJ,OM U AB)KeHUsI CHapsizia B
BoJle. [ToHATHE O MpHCOeJUHEHHON Macce BOAbL. BivsiHMe CKOPOCTH COyZlapeHus C BOZOW Ha XapakTep yzAapa v
reperpysKky npu yzaape. OnpesiesieHre lapamMeTpoOB JBY)KEHUS CHapsza B Bofie. OripefiesieHNe yCTaHOBUBLLIEHCS
CKOPOCTH [IBV)KEHUs CHapsifia B BOZe.

28. Cuibl, IeHCTBYIOLIME Ha B3phIBaTe/b Ha TPAeKTOPHUH.

29. TIpelieCcCHOHHO-HYTALIMOHHOE JBYDKEHHE CHapsiJa Ha TpaeKTopuu. PerynspHas npeneccus. CUIbl MHepLUU.
30. O61LuiA cyyai IpeLeCCUOHHO-HYTal[MOHHOTO IBMKEHHUsT CHapsi/ia Ha TPAeKTOPHH.

31. Cunbl peakliiy ¥ CUJIbI NHEPLIMY, [IeMCTBYIOIME Ha B3pbIBaTe/lb Ha TPaeKTOPUH.

32. 3emHast atmMmocdepa 1 eé CBOWCTBA.

33. Cusibl peakiyy, IeMCTBYOLIMEe Ha MeMOpaHy TOJIOBHOTO B3pbIBaTeJIst OT BO3JeHCTBUs Haberaroriero
BO3/IyIIHOTO TIOTOKA.

34. Cusibl peakijy, 1eMCTBYIOIIYME Ha MeMOpaHy TOJIOBHOTO B3DBIBAaTeIsl, IPU CTPeIbOe B JOXKIb.

35. Curbl Haberanusi, 1eiCTBYIOIMe HA MHEPLIMOHHBIN y/JapHYK, Ha TPaeKTOPHH T0JIeTa CHapsiia.
KosdduipeHnt HaberaHus.

36. IIpeLjeccOHHO-HYTALIMOHHOE JBIDKEHUe CHapsi/ia Ha TpaekTopuu. PerynspHas npeveccus. CU/bl MUHEPLIUU.
37. O61mii cnyuaid nperjeCCHOHHO-HYTAl[MIOHHOTO /IBM)KEHHs CHapsiJia Ha TPAeKTOPHH.

38. LlenTpobeskHble 1 KacaTe/bHbIE CU/IbI MHEPLVH, JeMCTBYIOIIME Ha TPAeKTOPUH.

39. Cusiel Tipu B3auMogeicTBrM Ooernpuriaca ¢ pa3TMuHbBIMU Tiperpagamu. O01ire 3aBUCUMOCTH
COTIPOTUBJIEHUS Cpe/ibl ABWKEHUIO ITPOHUKAIOLLIETo Tejla U ee YacTHbIe C/lyyau IPUMEHUTEBHO K IIperpaziam ¢
pa3MMYHBIMU (U3HUKO- MexaHU4YeCKUMH CBOWcTBaMU. [IpoHMKaHMe cHapsifja B TPYHT, 6eTOH, KAMEHHYIO KJIaJKy.
OripezienieHyie CHJT MTHEPLIMH, BO3HUKAIOLIMX TIPH COyZapeHry OoemnpHIiaca ¢ TpyHTOM.

40. OnipefienieHrie 3aBUCUMOCTeN MeXX/ly rlapaMeTpaMU JIBWKeHUsI CHapsiZia B perpajie (B rpyHTe). YCTaHOBUTh
CBSI3b MEXKJY CKOPOCTBIO CHapsifia M ero repemeljeHrieM B TPYHTe.

41. Bepe3aHckasi popmysa. OmnpeZiesieHrie BpeMeHU U yCKopeHUs (CpefiHYe 3HaueH s ) TIpY POHHWKaHUU B
TPYHT.

42. BcTpeua cHapsiia ¢ riperpajoi. OnpesiesieHre MaKCHMa/IbHOTO TIyTH CHapsijia B TPYHTe, BDeMeH!
JIBIDKEeHUs CHapsi/ia B Tiperpajie 0 ero OCTaHOBKH. ¥ MakCHMaJ/IbHOTO yCKOPeHUs CHaps/ja B FPyHTe.
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43. OripeienieHyie TapaMeTPOB [IBIKeHHs TIPY BHeZPEHHH TOJIOBHOW YaCTH apTH/IZIEPUICKOTO CHapsi/ia B TPYHT.
T'osioBHas yacTk — nosycdepa.

44. OnpesienieHye TapaMeTPOB ABWKEHHS IPU BHeJPeHUY TOJIOBHOM YaCTH apTHUIIZIEPUHACKOTO CHapsiJia B TPYHT.
T'osioBHAast YacTh — KOHYC.

45. OripeienieHyie apaMeTpOB JBMKeHHs TIPY BHeZ[peHUH TOI0BHOM YaCTH apTH/IZIEPUICKOTO CHapsifia B IPYHT.
T'onoBHast yacTh — napaboa.

46. OripeienieHrie TapaMeTPOB [IBFKeHHs TIPY BHeZAPEHNUH TOJIOBHOW YaCTH apTH/IZIEPUICKOTO CHapsi/ia B TPYHT.
T'ooBHAs YaCThb — TOJTY3JUIHIIC.

IK3aMeH

Borpockl K 5k3aMeHy 0hopMIISIIOTCS B BUfie Oueta. BueT BKtouaeT B ce0s /IBa TeOPETHYECKUX
BOIPOCa Y NIpaKTUUeCKoe 3aZlaHue.
OLleHKa BBICTAB/ISIETCSA 110 pe3y/ibTaTaM OTBETOB Ha TeOpeTHYeCKre BOMPOCHI U PellieHus ITPaKTUue CKOro
3a/]aHusI COTVIaCHO C/Ie[TyIOIIUM KPUTePUSIM:
«OT/IMYHO» - ITy0OKOe yCBOEHHe MaTepualia - TIoJIHbIe, TI0C/IeI0BaTe/IbHbIE, TPAMOTHBIE U JIOTHUECKH
W3/laraeMble OTBETHI MPH BUJOU3MEHEHUH BOMPOCA, TIPaBUIBHO 000CHOBAHHbBIE PEIleHHs, B/laleHHe
Pa3sHOCTOPOHHUMU HaBLIKaMH U IPHEMaMU;
«XOpOIIIO» - 3HAHKE MPOrPAMMHOT0 MaTepurasa - TPaMOTHOE U3JIoKeHHe, 6e3 CyIeCTBeHHBIX HETOUHOCTEH B
OTBeTe Ha BOIPOC, NPaBU/IbHOE MPUMEHEeHHe TeOPeTHUECKUX 3HAHHUMH, B/IajleHHe HeoOXOIUMBIMM HaBbIKaMU
TIpU BBITIOJIHEHWY TIPaKTUUeCKUX 3a/iay;
«Y[IOBJIETBOPUTETHLHO» - YCBOEHUE OCHOBHOI'O MaTepHasia - Ipy OTBeTe J0IyCKatoTCsl HETOUHOCTH,
HeJI0CTaTOYHO TTpaBU/IbHBIE (OPMYIMPOBKHU, HapyllleHHe TI0C/IeZioBaTeIbHOCTH B
W3JI0)KeHWHU MaTtepuaia, 3aTpyJHeH!s B BbIMOJIHEHUU TTPAKTHUeCKUX 3a/laHui;
«HEyIOB/IETBOPUTEBHO» - He3HAHWe MaTepuasa, TPy OTBeTe BO3HUKAIOT OMIUOKH, 3aTPYIHEHHS MTPH
BBITIO/THEHUY TTPAKTUUECKUX PaboT.
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CTy)KeOHOM o0paleHUun JlaGoparopras
4 8 ’ 32 | 18 6 6 6 14 | 35 | 35 pabora,
MpH BHICTPE/IE M Ha
Konnoksuym
TPaeKTOPHH.
MogepoBaHue
MeXaHHU3MOB U YCTPOHCTB
CHCTeMBbI TIpe/|oXpaHeHusl.
Paspen 3. CencopHbie
CHCTEMBbI AaBTOHOMHBIX
uH(pOpPMALUOHHBIX U
4 g |YMPaBISIOLUX CHCTeM 34 | 20 6 7 7 14 | 25 | o5 JTabopaTopHasi
(MHoOTroyHKIIMOHA/TBHBIX pabota
U MHOTOPE>KHMHBIX
B3pbIBaTe/ied) U Ux
Mo/ie/TUpPOBaHue.
Pa3gen 4. O0mue
MPUHIUTIBI
NPOeKTHPOBAHUSA U
MO/ie/TUPOBaHMA Borpocs! k
4 g |B3ppIBaTesIeN AIs 34 | 10 | 10 0 0 24 | 35 | 35 9K3aMeHy,
GoenpunacoB pa3THUYHOrO JTabopaTopHasi
Ha3HauYeHUsl U MPOIeCCOB pabora
(PyHKLIMOHMPOBAHUS UX
YCTpOMCTBA B
MeXaHH3MOB.
Bcero 3a 8 cemectp 108 | 52 | 26 13 13 56 | 100 | 100
Bcero mo auciuninHe 108 | 52 | 26 13 13 56 | 100 | 100
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Kputepuu oneHuBaHus

IICK-1.1

Bonpocbl omkpbimozo muna:
Ne 1 CrieniuCLUIIIIMHA
Ne 2 CrieLlIMCIATIIIMHA
Ne 3 CrieLIMCIMIIIIMHA
Ne 4 CneyaucuuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CrielINCIATI/IHA
Ne 7 CrieniInCIUIIIIMHA
Ne 8 CrenauciyrimHa
Ne 9 CrieLIUCIATI/IHA
Ne 10 CneuaucLuriiiHa

Bonpocbl 3aKkpbimo2o muna:
Ne 1 CneyaucLuriiHa
Ne 2 CrienINCIUTIIIMHA
Ne 3 CrieninCIAIIIIMHA
Ne 4 CrieLiIMCIATI/IMHA
Ne 5 CrieLIUCIUATI/IMHA
Ne 6 CneyaucuuriiHa
Ne 7 CneyaucLuriiHa
Ne 8 CriellINCIATI/IHA
Ne 9 CrieniInCIUIIIIMHA
Ne 10 CrenjuciyrimHa

IICK-1.3

Bonpocbl omkpbimozo muna:
Ne 1 CrieLiIMCIIATI/IMHA
Ne 2 CneyaucLuriiHa
Ne 3 CneyaucLuriiHa
Ne 4 CneyaucLuriiHa
Ne 5 CrielINCIATIIMHA
Ne 6 CrieninCIUAIIIIMHA
Ne 7 CrieLlINCIATI/IMHA
Ne 8 CrieLIUCIIATI/IMHA
Ne 9 CneyaucuuriiHa
Ne 10 CneyaucLuriiHa

Bonpocbl 3aKpbimo2o muna:
Ne 1 CrieniInCIUIIIIMHA
Ne 2 CrieniuCLUIIMHA
Ne 3 CrieLiINCIATI/IMHA
Ne 4 CneuaucLuriiiHa
Ne 5 CneyaucLuriiHa
Ne 6 CneyaucLuriiHa
Ne 7 CrielinCIAIIIMHA
Ne 8 CrieninCIUIIIIMHA
Ne 9 CrieLlINCIATI/IMHA
Ne 10 CrieLIUCIATI/IHA
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