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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

OIIK-5 — criocobHOCTh pemarh 3aZiaud Pa3BUTHsI HayKH, TEXHUKA U TeXHOJOTWH B 00JIaCTH yrnpaB/ieHUs B
TeXHUUYeCKUX CHCTeMaX C Y4eTOM HOpPMAaTHMBHO-TIPABOBOTO peryJupoOBaHHsl B cdepe HHTe/eKTyaabHON
CoOCTBEHHOCTH

IICK-1.1 — cnoco6HOCTH pa3pabaTbiBaTh W UCCIH0BATh 37IeKTPOMeXaHUUeCKHe 1 37IeKTPOHHbIe aBTOHOMHBIE
CHCTeMbl YTIDaBIeHUs [eHCTBUEM BBICOKOJWHAMUYHBIX OOBEKTOB B YCOBHUSX TOBBIIIEHHBIX BHEITHHX
BO3/IeMCTBHUI

DOpPMHUPOBAHHIO KOMITETEHI[UH CITY>KUT IOCTKEHUE C/IeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-5

3HAHUS:

0CODEHHOCTU TIOCTPOEHUS W TIPUHIUMBI (PYHKI[MOHUPOBAHUS aABTOHOMHBIX WH(MOPMAILMOHHBIX MU
YTIPaBJISIOLIUX CUCTEM, B YaCTHOCTHY B3pbIBaTe/ield M COCTABIISIIOIINX €r0 YCTPOMCTB U MEXaHU3MOB;

BO3MOXHOCTUA BBITIOIHEHWSI YCTPOMCTBAMM M MeXaHWU3MaMH B3pbiBaTesie, TpeOyeMbIX OT HHUX
(YHKIIMOHAIbHBIX CBOWUCTE;

YMeHUs:

TEOPETUYECKU COCTaBJATh MaTeMaTHUecKre Mofenu (YHKIMOHUPOBAHUS MEXaHU3MOB W YCTPOUCTB
B3pHbIBaTesiel, MpoLeccoB, MPOUCXOASLINX B HUX, a TAK)Ke aHaIM3UPOBATh 3TH MPOLIECCHI C 1ie/TbI0 Pa3paboTKH
MPAKTUYECKHUX PEKOMEH/IAIIH 110 MPOEKTHPOBAaHUIO MEXaHU3MOB U CXEM Pa3/IMUHBIX TUIIOB B3PbIBATE/IeMH;

HABbIKU:

OPUEHTHPOBaHUS B MeXaHW3MaX U YCTPOWCTBAX YIPAB/ISIONIMX CUCTEM DPA3/MUHOTO Ha3HAueHWsl, UX
KPUTHUUECKOTO aHa/Tu3a U BO3MOXXHBIX HarpaB/eHUH UX COBEPIIIEHCTBOBAHUSI.

ICK-1.1

3HAHUS:

yC/IoBUS  (DYHKLMOHMPOBAHMs B3phIBaTe/eld pa3/MuUHbIX OOENpUIIAcCOB U YCJIOBUS  CITY>KEOHOTrO
obpailrieHus;

YMeHuUsi:

TEOPEeTHUUECKU COCTAB/IATh MaTeMaTHUeCKue MOJend (YHKIIMOHUPOBAHUS MEXAaHWU3MOB U YCTPOWCTB
B3phIBaTesIel, MPOIIeCCOB, MPOUCXOSAIINX B HUX, a TAK)Ke aHA/TU3UPOBaTh 3TH TIPOIIECCHI C 1[e/Ibi0 pa3paboTKu
MPAKTUYECKUX PEKOMEH/IALIH 110 MPOEKTUPOBAaHUIO MEXaHU3MOB U CXEM Pa3/IMYHBIX TUIIOB B3PbIBATE/IeH;

HABbIKU:

peasm3alyy  (QYHKIMOHANBLHBIX CXeM U (YHKIUOHAJBHBIX 3a7lau THUIOBBIMA MeXaHW3MaMU U
yCTpOWCTBAaMU B3phIBaTeIel.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctuuminia TEOPETUYECKUWUE OCHOBBI ABTOHOMHbBIX THOOPMAIIMOHHBIX N
YITPAB/TROIINX CUCTEM siBnisieTcsa AUCIUILIMHON 00sA3aTe/IbHOM YacT 0/10Ka 1 mporpamMMel
MOATOTOBKM 1O HarpasJieHUt0 27.03.04 YnpaeneHue 8 mexHUYecKUx cucmemax.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, ®PU3UKA, TH®OPMAIIMOHHBIE TEXHOJ/IOI'U U ITPOI' PAMMUPOBAHMUE,
COIIPOTUBJ/IEHUE MATEPHAJIOB, APTUJIJIEPUVICKAS TEXHUKA, TEOPUSA
MEXAHU3MOB " ITPUBOPOB, BBEJJEFHVE B CIIEHUAJIBHOCTDH, ®U3UKA TI'OPEHUSA "N
B3PbIBA, AHA/IM3 KOHCTPYKIIUII ABTOHOMHBIX MWH®OPMAIIMOHHBIX WU
YITPAB/IAOOINX CUCTEM.

CopepkaHue [AUCLUIIIMHBL siBAsieTCsl OCHOBOM it ocBoeHus aucturuividH: BBITIO/THEHUE,
IMIOAI'OTOBKA K IMPOLEAYPE 3AIIUTHBI n 3AIIUTA BBIITY CKHOHN
KBAJTMOGUKAITMOHHOM PABOTBI, IMPOEKTPOBAHUE n MOJE/INPOBAHUE
JJIEKTPOMEXAHUYECKUX CHUCTEM, TEOPUSA ABTOMATUYECKOI'O YIIPAB/IEHUSA
ABTOHOMHBIX TH®OPMAIINMOHHBIX 1 YITPAB/TAFOIIINX CACTEM.

I[MpenBapuTebHBIE KOMITETEHLH, COPMHUPOBaHHBIE Y 00yUarOILerocs 0 Havuasa U3yueHus JUCLATUTAHBL:

¢ OIIK-1 — CriocobeH aHa/TM3UPOBaTh 3a7jauu MPogheCCUOHATLHOM JiesITe/TbHOCTH Ha OCHOBE TI0JI0XKEHUH,
3aKOHOB M METO/IOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTUKU

¢ OIIK-2 — CriocobeH hopmMy/IrMpoBaTth 3ajauu podeCCUOHATLHOM JiesITe/TIbHOCTH Ha OCHOBE 3HAaHUH,
Mpo¢UIbHBIX pa3/ie/ioB MaTeMaTUUeCKUX U eCTeCTBeHHOHAYUHBIX AUCLUIUIH (MOZYy/ieit)

¢ OIIK-3 — CrniocobeH UCIOMb30BaTh QyHJaMeHTaTbHbIE 3HAHUS JI/ISI PellleHus 0a30BbIX 3a/1au
yTIpaB/ieHus B TEXHUYECKUX CUCTeMax C Lie/Ib0 COBEPLIEHCTBOBAHKS B MTPOQeCCHOHaTBEHON
JlesITeIbHOCTH

¢ OIIK-5 — CrniocobeH pelaThb 3ailauy pa3BUTHS HAyKH, TEXHUKW U TEXHOJIOTHU B 00/1aCTH yTIPAB/IeHUS B
TeXHUUYeCKUX CUCTeMax C y4eTOM HOPMAaTHBHO-IIPaBOBOIO Pery/rvpoBaHus B cepe UHTe/IeKTyalbHOU
COOCTBEHHOCTH

¢ OIIK-6 — CrniocobeH pa3pabarbiBaTh ¥ UCIO/IH30BaTh aITOPUTMBI U TPOTPAMMBbI, COBpEMEHHBIE
MH(OPMAaLIMOHHBIE TeXHOJIOTHUH, METOAbI M CPeJICTBa KOHTPOJIS, IMAarHOCTHUKY U yTIPaB/IeHusl, IPUTOAHbIe
JJ1s1 IPAKTUYeCKOTo MprMeHeHus B cdepe cBoel nmpodeCcCOHAbHON AesTeTbHOCTA

¢ [TK-94 — criocobeH K yripaBieHUI0 HHPOPMaLvel U JaHHBIMH, TTOWCKY UCTOYHUKOB MH(GOPMaUY 1
JlaHHBIX, BOCIIPUSATHIO, aHaJTM3Y, 3allOMUHAHUIO U Tlepefiade MHGOPMaLMK C UCTI0Ib30BaHUeM LIU(PPOBBIX
CpeJiCTB, a TAaKXKe C IOMOIIbI0 a/TOPUTMOB I1pY paboTe ¢ MoTyyeHHBIMH U3 Pa3/INYHbIX UCTOYHHKOB
JJAHHBIMHU C 1je/1bi0 3¢ QeKTUBHOIO MCII0/Ib30BaHMsI II0/TyueHHOW UH(OpMaLUU AJIs1 pelleHus 3a/a4y

e TICK-1.1 — CnocobeH pa3pabaTbIBaTh U MICC/IE/|0BATh 31eKTPOMeXaHUUeCKHe U 37IeKTPOHHbIe
aBTOHOMHBIE CUCTEMBI YIIpaB/ieHUsI AeHCTBHEM BbICOKOJMHAMUYHBIX 0OBEKTOB B YCIOBUSIX
TIOBBIIIEHHBIX BHEIIIHUX BO3/JeMCTBUI

¢ TICK-1.4 — CniocobeH aHaIM3UPOBATh MPOLIeCChI BOCT/IAMEHEHUS], TOPEHUS U [IeTOHALIUY B
aBTOHOMHBIX MH(POPMALIMOHHBIX U YTPAB/ISIOLIUX CHUCTeMax

¢ YK-6 — CrniocobeH yTipaB/siTh CBOMM BPEMEHEM, BLICTPAUBATh U PEaM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTHS HAa OCHOBe MPUHLIMIIOB 00pa30BaHKs B TeUeHHe BCeH )KU3HU



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuu

IIpakTHyeckune

3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

OIIK-5

TICK-1.1

Paspen 1. B3pbiBaTenb Kak aBT undop M ynpas.

cucrema. 1.1 OcHOBHbIe MOHSTHSI 06 ABTOHOMHBIX MH(OPMALMOHHBIX U
YIIPaB/ISIOIMX CUCTeMax U UX CTPYKTYpHble cxeMbl. 1.2 TexHuueckue TpeboBaHuUs K
COBpeMeHHbIM aBTOHOMHBIM MH(OPMALMOHHBIM U YIIPaB/ISIOLIMM cHcTeMaM. 1.3
B3pBIBaTe/IbH08 yCTpOﬁCTBO - TUTIOBasi aBTOHOMHast HHqJOpMaLU/IOHHaﬂ u
YIIpaB/IsiioLljasi CUCTEMA; CTPYKTYPHAsi CXeMa B3pbIBaTe/IbHOr0 yCTPOKWCTBA U
Ha3HaueHue 371eMEeHTOB CTPYKTYPHOU CXeMBI.

10

Pa3gen 2. OcHOBHBIEe IOHATHA TeOPHH aBTOMAaTHYeCKOro ynpasjieHus. 2.1
HPI/IHL[HHBI AEﬁCTBHﬂ CUCTeM YTIpaBJ/IeHUsA U CUCTEM aBTOMAaTHu4veCKoro
perynupoBaHusi; MOA e/ JUHaMHUYeCKUX U CTaTUYeCKUX CUCTeM. ITonsitne
COCTOSIHMS JMHAMMYeCKHX CHUCTeM. YpaBHeHHe COCTOSIHUS JIMHEHHbIX CUCTEM.
JIvHeapy3aLysi ypaBHeHHUH coCTosiHYS. IIpUMephl ypaBHEeHUH COCTOSIHUS CUCTeM. 2.2
INepenarounsle (GyHKLMK U MX ONpe/e/eHue M0 yPaBHEHNUSIM COCTOSIHUSL.
HepeXO,E[HbIE TpOL[eCChl ¥ CTaTUYeCKHe OIIMOKH aBTOMaTHUeCKUX CHCTEM
ynpap/ieHust. 2.3 YacTOTHbIe XapaKTePUCTUKK HelpepbIBHbIX U JMCKPETHBIX CUCTEM.
IIpumeps! pacuéTa YaCTOTHBIX XapaKTePUCTHK.

10
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Paszien 3. CHiibl M ApyTHe BO3JeiiCTBHS, BOSHUKAIOIIKE U /JefiCTBYIOIIHe HA
Goenmpunac ¥ MexaHU3Mbl B3pbIBaTe/Ieil B CIy)keGHoM o6pamienun. 3.1
BubparyoHHble, yAapHble M KBa3UCTaTHUeCKHe BO3/|eHCTBUs. YCKOPEeHHUs IPU
TriepeBo3Ke pa3/IMuHbIMU BU/IaMu TpaHcropra. Orpe/ie/ieHHe YCKOpeHUs CHapsi/ia
TpU Na/leH|HX Ha )KeCTKYI0 U MATKYIO rperpazibl. Onpe/ie/ieHle MaKCUMaJlbHbIX
repeMeleH!i B 0CeBbIX MHEPLIMOHHBIX MeXaHHW3Max B3pbiBaTesiell. Kauenue
CHaps/a 1o HaK/IOHHOM TJIOCKOCTH. OL[EHKB KacaTe/IbHbIX U L[EHTPOGE)KHI)IX cun,
BO3HHUKAIOLLMX NPY KaueHUH. 3.2 3eMHas arMocdepa U ee cBoiicTBa. CTpyKTypa
armocdepsl. CezieHust 0 Tponiocdepe, crparocdepe 1 noHochepe. Temmeparypa,
B/IXXHOCTB U [aB/ieHHe BO34yXa B Pa3/IMYHbBIX CII0AX aTMOCClJprI. MOpCKI/IE
YC/IOBUSI: TyMaH, TeMIlepaTypa OKpy»karoiieii cpezipl. Tporuueckie ycioBus,
Kocmuueckue ycnosusi. BausiHue arMocd)epHBIX M KOCMHYECKUX yC/TOBUI Ha
6e30racHOCTb 1 6e30TKa3HOCTh JeiCTBHs B3pbiBaTeneid. 3.3 Pusnueckue
BO37ieliCTBHsI Ha 00BEKT B CTy)keOHOM 00palljeHHH 1 Ha TPAeKTOPUH. DJIEKTpU3aLiys,
KUHeTHYe CKUH Harpes, U3MeHeHHe YPOBHSA KOCMUYECKOH U COTHEUHOM pajuanuu.
DneKTpocTaTHUeCKUe 1 37eKTpOMarHUTHbIe HaBOJKH. XapaKTepUCTHKU STHX
(hakTOpOB.
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Pa3spesn 4. DyieMeHThI TEOPUH K0/1e0aHHii NPUMEHUTEIbHO K 3aadam,
BO3HHKAIOLUM NPH MPOEKTHPOBAaHHH MeXaHW3MOB H YCTPOICTB B3pbIBaTe/Iei.
4.1 KonebarenbHble cucteMbl. CBOOOZHBIE U BbIHY)K/IeHHbIe KoeOaHHs B CHCTeMaXx.
OripezienieHre COGCTBEHHBIX W PE30HAHCHBIX YaCTOT THUIOBBIX KoJlebaTe/bHbIX
cucreM. BausiHue cum conpoTUB/eHNst Ha KoslebaTe/ibHble apameTphbl. BpemeHHbIe,
(azoBble U (ha30BO-BpeMeHHbIe 3aBUCUMOCTH. 4.2 BubpoysapHslie konebanus.
MeTozb! ONpe/ie/IeHNst MaKCUMasIbHBIX MepeMellieHHi B BUOPOy/japHbIX CHCTeMax.
Ananu3 06/1acTH CyI1jeCTBOBaHUS TIePHO/MYECKNX BUOPOY/IapHBIX PEXKHMOB U
OLleHKa BUOPOYCTOMUNBOCTHU OCEBbIX HHEPLIMOHHBIX MEXaHU3MOB. 4.3
DneKTpruuecKre KonebGaHHs M UX aHA/OTHs C MeXaHNYeCKUMH KoreGaHUsIMU.
DJIeKTpUUeCcKUii Kosebare/bHbIil KOHTYP, COZieprKalliii CONpOTHBIIEHHE,
KOH/IEHCATOp 1 MH/IyKTUBHOCTb. Pe30HaHC TOKOB M HarpsbkeHHil. [Io6poTHOCTh
KkosebaresbHOM cucTeMbl. 4.4 Pasnioxenue B psij @ypbe U MPaKTHUeCKoe
TIpUMeHeHHe 3TOT0 Pa3/IoKeHHs B 3a/la4ax, CBsI3aHHBIX C 06pabOTKOH aHA/IOroBBIX U
LM(POBBIX CUTHAJOB. 4.5 ABTOKO/Ie6aHNMSI U aBTOKO/IeGaTe/IbHble CHCTEMBI.
ABrokone6atenbHasi CUCTeMa Ha IIpuMepax (yHKIMOHUPOBAHHsI CITyCKOBBIX
Pery/siTopoB YacOBBIX MeXaHU3MOB B3pbIBaTe/iei U (DyHKLIMOHUPOBAHUS aBTOAMHA
paziioB3pbiBaTeseil.
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Paspgen 5. Cuibl HHepHH IPH BbIcTpesie. 5.1 Cuiibl HHepLUY NIPU
apTU/IepHiickoM BbIcTpese. OCHOBHbIE CBeZieHHst 06 apTH/IePUHCKHX CHCTeMaXx.
JIBIDKeHHe apTHILIEPMIICKOrO CHapsiZia B KaHajle Opy/iusi M Ha yJyacTKe
nocnezielictBust. PuU3nUeCcKU CMbICT JjaBieHus opcupoBanys, Ciocobbl yueta
neproga dopcupopanusi. OceBast, LeHTpoOe)KHast, KacaTe/bHasi U KOPUOIUCOBA CHJIbI
nHeprun. KoadduipmeHTs oceBoii 1 LieHTpoGeXKHOI B3BOAUMOCTH. CHITBI HHEPLUK
JleTasieil B3pbIBaTesiel ¥ NpUMephbl X yueTa M UCro/b30BaHus. 5.2 Cuilbl HHepLUN
IPY MUHOMETHOM BbIcTpesie. OC06eHHOCTH MHHOMETHOTO BbicTpesa. OCHOBHBIE
TeXHUUYeCKHe XapaKTePUCTUKH COBPeMEeHHbIX MUHOMETOB U MUH. 3aBUCUMOCTH [JIs1
YCKOpEHHsl MUHBI TIpH BbICTpesie. OCOBGeHHOCTH /IBI)KEHHSI MUHBI TIPH BBICTPEJIe ¥ Ha
TpaeKTOpUH. 3HaueHHs1 K03 duieHTa oceBoi B3BOAMMOCTH. 5.3 CH/Ibl HHEPLIMU
TpY PeakTUBHOM BbICTpesie. CHU/IbI U MOMEHTBI, [IeiCTBYIOIMe Ha peaKTUBHBIH
CHaps/. YCKOpeHHUsI ABIKEeHHs] HeyTPaB/IsieMbIX M YTIPAB/IsSeMbIX PeaKTHBHbIX
CHapsi/IoB Ha IyCKOBO YCTaHOBKe, IPH OT/ieJIeHUH PaKeThbl OT CTapTOBOIO
yckopuTesisl. BnusiHe TemriepaTypbl Ha YCKOpPeHHe /IBUXKeHHsI peaKTUBHOTO
cHapsi/ja. [laBneHyst ¥ TeMIepaTyphl B KAMOpax CTapTOBOTO U MapIleBOro
pBurateseid. Bubpaimu, Bbi3BaHHbIe paboToii ABuraTesneid. Cusibl HHEpLUN Ha
aKTHBHOM y4aCTKe TPaeKTOPHH. AKTUBHO-DeaKTHBHEIH BBICTPEI, ero 0COOEHHOCTH U
OCHOBHBbI€ ITapaMeTpbl.

13
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Paszpien 6. Cuiibl HHepLMH JieTa/lell B3pbIBaTe/el, BOSHHKAIOIHE MPH CI0)KHOM
ABIKeHu Goenpunaca. 6.1 CucteMbl KOOPJMHAT [Is OTPe/ie/IeH s [1apaMeTpoB
[IBIDKEHMST CHapsifia U fieTasieit B3pbiBatenieil. [IBrkeHne abCoMOTHO.,
OTHOCHTeNbHOE U TIepeHOCHOe. 3akoH HbroTOHa /17151 HeMHepLMa/bHbIX chcTeM. 6.2
T'naBHbI BEKTOP U IIaBHbI MOMEHT CHJT KaK XapaKTepUCTHUKH CH/I0BOrO
B03ﬂ€ﬁCTBHﬂ. Haxom,qeﬂne TJIaBHOT'O BEKTOPa U IVIaBHOrO MOMeHTa CUJ/1 UHepLUr
7151 fieTasieil pa3IMuHON KOH(UrypaLyH (TI0/13yH, TIOBOPOTHAsT BTY/IKA, IOBOPOTHBII
JMCK). MOMeHTbI HHepLIMH fieTaneii B3pbiBaresieil. LleHTpo6e)XHbI MOMEHT HHepLIUH

U ero 3aBUCMMOCTSG OT yIJia I0OBOpOTa JeTallu.
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Pazpen 7. [l KHe BO3/IefCTBHSA, HCIBITHIBaeMbIe 60enpunacom u
B3pbIBaTe/1eM Ha TpaeKTopuM. 7.1 Cuiibl 1 MOMEHTSI, JIefCTBYOIL1e TIPU
JIBIDKEHMH CHapsi/ia B BO3/lyXe U UX OMpe/ie/ieHHe MPH /{03ByKOBOH U CBepPX 3BYKOBOH
CKOPOCTSIX [IBW)KEeHHs. YPaBHeHUe JABIKeHHs CHapsiJa B BO3Ayxe. Vi3mMeHeHre
JIMHEMHOM 1 yITIOBOH CKOPOCTeii ABIDKeHHs CHapsiJa Ha Tpaekrtopuu. dopmyna
CneskuHa. TIpeljecCHOHHO-HYTalMOHHOE /IBI)KEHHe CHapsi/ia Ha TPaeKTOpHH,
TPUYMHBI €70 BOHUKHOBEHHsI U OCHOBHbIe NapameTpsbl. Crla HyTauuu. Cuia
71060BOTO COTIPOTHB/IEHUS, TIoAbeMHast cuna. Koadduipent Haberanus. 7.2 Cumsl
WHEepLUHY, BO3HHUKAIOLIHe TIPH OT/ie/leHnH Goerpuraca ot HOCUTeJIsl, IPU PacKpbITUH
1 JIBIDKEHHHU KaCCeTHBIX OOrpuIacoB.

12

15

15

Paspen 8. Cuibl, BO3HUKAIOIKeE NIPA KOM fiCTBUH CHapsaja
c nperpajgamu. 8.1 O611ye 3aBUCHMOCTH COTPOTUB/IEHHUSI CPe/IbI IBHKEHHIO
TMPOHMKAIOLLETO TeJla ¥ ee YaCTHbIe CTydyard NPUMEHUTe/IbHO K TIperpajam ¢
Pas/IMUHBIMU (U3MKO- MEXaHUYeCKIMU CBOKCcTBaMu. [IpoHMKaHMe CHapszia B TPYHT,
6eToH, KaMeHHY!0 K/1aziKy. OripeiesieHre CHJ1 HHEPLIMH, BO3HUKAIOIHUX MPU
coyzapeHuy Goerpuriaca ¢ rpyHTOM. PHKOIIIeTHpOBaHKe CHapsi/ia OT IPYHTa,
orpe/ie/ieHNe CHJ1 MHEPLIMH TPH PUKOLIIETHOM yzape (TornepeyHble, OCceBble,
Kacare/IbHble CUIbI MHepLnK). 8.2 Yaap cHapsizia o 6ponto. Popmyna XKakob e
Mapa. Pacuet cpefjHero yckopeHHs CHapsiZia B riporiecce rmpoOuTHs nperpazpl. 8.3
Ypap cHapsizia 0 Bozly. OCHOBHBIe 3Tarlbl NIpoLiecca coy/iapeHust CHapsijia ¢ Bofoi 1
ZIBIDKeHMsI CHapsizia B BoZie. [TOHATHe 0 NpUcoeAHeHHOH Macce BoAbl. BimsiHue
CKOPOCTH COy/lapeHusl C BOZIOI Ha XapakTep y/iapa 1 TieperpysKy npH yzaape.
Orpe/ienieHre apamMeTpoB JIBUKeHUs! CHaps/ia B Bofle. Onpe/iesieHne
YCTaHOBUBILIEHCS] CKOPOCTH /IBH)KEHHs CHapsiJia B Bofie. 8.4 Bo/HOBbIe siB/IeHUs TPU
B3aUMOJIeHCTBHH CHapsifia C rperpaziamu. dusnuecKue 0CHOBBI siBeHUs. OCHOBHbIE
3aBUCHMOCTH JIJIsl pacyeTa rapaMeTpoB YJIapHOTo BO3/IeMCTBUS U BOJIH YTIPYTHX
nedopmaluii B 3aBUCMMOCTH OT CKOPOCTH B3aUMO/eicTBuUsl. DHepreTUyecke
COOTHOLIEHUs NP BOJHOBBIX Mporjeccax. 8.5 OcobeHHOCTH [BIKEHHS B Iperpase
nedopMUpyeMOro CHapsija.

22

14

15

15

Bcero 3a 7 cemecTp

108

68

34

34

40

100

100

Bcero no gucuuninHe

108

68

34

34

40

100

100

3.2. AyATOPHBII NPaKTUKYM

Oo0nemMm,
No Homep 1 HaumeHOBaHHe pa3jea
TeMa NpaKTH4YeCKOro 3aHATHUSA aypa.
n/n JAUCIUILTUHBI
4acoB
Pasgen 1. B3peiBaTens Kak Pa3bop CTPYKTYPHBIX CXeM B3pbiBaTesiel Kak
1 |aBTOHOMHast MH(OpMaLMOHHAs U aBTOHOMHBIX MH(OPMALIMOHHBIX 1 YIIPABJISFOIL{X 4
yTpaB/AoLas CUCTEMA. CUCTEM
OCHOBHBIe IOHATHUS TEOPUU aBTOMAaTHU4eCKOro
Paszpen 2. OcHOBHBIE IOHATUSA yIIpaB/IeHUsl. YpPaBHEHHE COCTOSIHUS JIMHEUHBIX
2  |Teopuu aBTOMAaTU4eCKOro cucteM. [IpuMepsl ypaBHeHHI COCTOSTHUSI CUCTEM. 2
YIIpaBJIeHUSI. [lepenarouHble (GyHKIMY U UX OMNpefesieHre 1o
ypaBHEHUSIM COCTOSIHHUS
OnpepienieHe MakCHMaJbHBIX eperpy3oK Npu
Pazpen 3. Cunel u pyrue ped perpy p
3 o raZileHuy CHapsifia Ha pas/IMuHble rperpajsl B 2
BO3/IeMICTBUS, BOSHUKAOLLIVE U
N ciyKeOHOM 00pareHNH.
JelCTBYIOIME Ha Ooemnpumnac u o —
, MeXaHW3Mbl B3pbIBaTe/Iel B rpeJiesieHre MaKCUMaJIbHBIX MTepeMellleHri Tpu .
CTy’KeGHOM 0BpalIeHHH. raZileHuy CHapsifia Ha pas/IMuHble rperpajsl B
cykeOHOM 00pareHNH.
OnekTpuyeckue KosebaHUs U UX aHAJIOTHS C
Pa3pen 4. DnemeHTsI TEOpUU MeXaHU4eCKUMH KoreOaHUsIMU. DJIeKTpUueCKUM
5 |KonebGaHMii MPUMEHUTENTBEHO K KoseOareTbHbIN KOHTYP, COAePIKallliil COTIPOTHUBIIEHHE, | 2
3a/jauaM, BO3HUKAIOLLM TIPU KOH/IeHCaTop U MHAYKTUBHOCTb. Pe30HaHC TOKOB U
NIPOEKTUPOBAHNUY MeXaHU3MOB U HarpspKeHui.
6 YCTPOWCTB B3pbIBATeJIeH. Pasnoxxenue B psg Pypbe U NpakTUUeCKoOe 2
NIpYMeHeHNe 3TOTO Pas3/IoyKeHMUs
WccnenoBanue 0CHOBHBIX IIapaMeTPOB, BAUSIOLIUX Ha
v Paspen 5. Cunbl uHEpLWY TIpU Ha/Ie)KHOCThb cpabaTbiBaHUsI HAKOBHBIX MEXaHW3MOB ’
BBICTpeJIe. BO B3pbIBaTe/IsIX K apTU//IEPUIICKUM U
TypOOpeaKkTUBHBIM CHapsi/iam
8 OrmpeenieHrie 0CEBBIX U LIEHTPOOEKHBIX MOMEHTOB ’
VHEePIVH JleTajiel B3pbiBaTe et
. |Omnpenenenue ycaoBUi BpalleHus JeTanei
Paszpen 6. Cusiel vHepLIMK fleTasnien PEA yC/IoB pall A
9 o B3pbIBaTeJIsl 110, el CTBUEM KacaTe/lbHbIX CHT 2
B3pbIBaTesieli, BO3HUKAIOIIMe NIpU AHEDLIN
CJI0)KHOM JIBWKeHUM Ooeripymaca. PH —
Omnpenenenne cui, JeUCTBYIOLMX Ha AeTauu
10 B3phbIBaTe/ieil pU apTU//IePUCKOM BBICTpeTe, 2
HaripuMmep, B MexaHusMe Tura [IMIB-6
11 |Pa3pen 7. JuHamuueckue OureHka cul, AeUCTBYIOIIUX Ha JleTa/u B3phiBaTesis Ha 2
BO3/1eHiCTBUSI, UCTILITHIBAEMbIE TpaeKTOpHH.
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Ooernpuracom 1 B3pbIBaTeneM Ha

TpaeKTOpUH.
Paspen 8. Cusbl, Bo3HUKarowve pu |OnpefiesieHye U3MeHeHUsl AMHAMAYeCKUX BO3/eCTBUM
12 |AMHaMHUYeCKOM B3aUMOZENCTBUU Ha CHapsJ IIpU ero BCTPeuu C pasjInyHbIMU 8
CHapsija C perpajiaMmu. nperpaziamu
Bcero 3a 7 cemecTp 34
3.3. CamocrosTensHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHMe pa3jesia Oomem,
Cojiep>xaHue yueGHOro 3aJaHus
n/n AUCLHIIHHBI 4acoB
1 ITpopaboTKa ayAUTOPHBIX 3aHSATHH. 1
Pasgen 1. B3peiBaTenb KaK aBTOHOMHaAsT CB)(DOPMHEHHe TPaKTIMECKUX 3aHATHN.

2  |vHdOpMaLVOHHAsA ¥ YIpaB/sIoOIas CHCTeMa. bIOTHEHNE 3a/laHIH /T 1
camocTosiTennbHOM paboTel. [ToaroToBKa K
pyOeXxHOH aTTecTalyu.

3 |Pa3gen 2. OCHOBHBIE TIOHSITHSI TEOPHU ITpopaboTKa ayUTOPHbIX 3aHATHI 1

4  |aBTOMAaruuyeCKOro yIIpaB/IeHHUsl. OdopmiieHme MpaKTUYeCKUX 3aHSATHU

Pasgen 3. Cusiel ¥ ipyrUe Bo3felCTBYS,
g [BOSHMKAIOLIMe 1 IeHCTBYIOLe Ha 6oenpurnac u I —— 7
MeXaHM3MBbI B3pbIBaTesiel B C/Iy)KeOHOM
obparreHuH.
6 |Pazgen 4. DnemeHTHI TeopuH KosiebaHui IMoaroToBka K pybGekKHOM aTTeCcTal[iu. 1
NIPUMEHUTEJIBHO K 3a7,adaM, BO3HUKAIOLUM I1pU "
7 . ITpopaboTka ayAUTOPHBIX 3aHSATHH. 1
MPOEKTUPOBAaHUH MeXaHU3MOB U YCTPOWCTB
8  |B3pniBaresneii. OdopmiieHre PaKTUUECKUX 3aHSATHIA. 1
9 OdopmiieHHe MPaKTUYeCKUX 3aHSATHI 3
Pazpen 5. Cusibl iHEepLMK MPY BBICTpeTIe. -
10 ITpopaboTKa ayIUTOPHBIX 3aHATHMA 4
11 . . |TTpopaboTKa ayAUTOPHBIX 3aHSATHIA 3
Pazpen 6. Cubl iHepUWy JieTasiel B3pbiBaTesieH,
ITogroToBka k cpaue
12 |BO3HMKAIOLME MPU CJIOKHOM [IBHKEHUU 2
nuddepeHLIIPOBaHHOTO 3ayeTa.
Ooenpurnaca. —
13 OdopmiieHHe PaKTUYECKUX 3aHATHI 3
14 . ITpopaboTKa ayAUTOPHBIX 3aHSATHA. 2
Pasgen 7. [lunaMuueckue BO34enCTBUS, =
15 OdopmrieHnre paKTUYeCKUX 3aHSATH. 2
UCITBIThIBaeMble O0enpuracom 1 B3pbIBaTeseM

16 |Ha TpaeKTOpHH. ITogroroBka k cpaue 4
muddepeHLIIPOBaHHOTO 3ayeTa.

17 IToaroroBka K cjaue 7

Pazpen 8. Cusbl, BO3HMKAIOLLMe [1pH I bepeHIpoBaHHOrO 3aueTa.

g |AMHAMHUECKOM B3aMMO/IeHCTBHM CHaps/Aa C OdopMIeH e MPaKTHYIECKIX 3aHsTHIA 3

rperpajiamu. —

19 ITpopaboTKa ayAUTOPHBIX 3aHSATHH. 3

Bcero 3a 7 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
1/2/13|45| 6 |78 9 10 | 11|12|13(14|15]| 16 17
7 Op Konn | AP Op Bornp.Jud.3au, aud. 3au.

YciioBHbIe 0003HAUCHUS:

¢ TP — nriarHocTHYecKas pabora;

¢ Kot — KoiokBuywM;

Bonp.lug.3au — Bonpocs! K AU depeHIIPDOBAaHHOMY 3aueTy;
Iud. 3a4. — quddepeHIMPOBaHHbIN 3aueT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[TMarHoCTUYeCKasi pabora;
KOJIJIOKBUYM;
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e BOMPOCHI K ArddepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCSA B (popMax:
e muddepeHITMPOBAHHLIN 3aUeT.



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.T1. CmupHOB, E. b. I'penioBa, C. A. Kapnos. . IIpoektrpoBaHye U pacyéT ynpyrux 3/1eMeHTOB B
MeXaHU3Max B3pbIBaTesiel O0enpuIacoB pa3inuHoro HasHauenus. CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2016, 311. pec.

3. A. II. CmupHoB, E. b. I'perjosa, C. A. Kapnios ; BI'TY "BOEHMEX" nm. [I. @. YcruHoBa.
TeopeTnueckrie 0CHOBBI IPOEKTUPOBaHUA B3pbiBaTesneld. U. 1 CHiibl 1 MOMEHTHI B MeEXaHU3Max
B3phbIBaTesiell npu apTusiepuiickoM BeicTpere. BI'TY "BOEHMEX" um. [1. ®. YctuHoga, 2019, 49 5k3.

4.T. B. Bap6armos, A. I1. CmupHOB. . CuCTeMsI yTipaBieHus B3pbiBoM. OCHOBBI aHaM3a U CUHTE3a.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2000, 150 3k3.

5. E. B. Ky/bKoB. . TeopeTrueckye 0CHOBBI IpUOOpHBIX ycTpoicT. JLBI'TY "BOEHMEX" um. /1. ®@.
YctuHoBa, 1973, 33 k3.

6. E. B. Uypbanos. . Kparkuii kypc 6ammictuku. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2006, 371
pec.

7. 1. T ITaHoBKO. . OCHOBBI MPUK/IaJHOM Teopyu KosiebaHuii v yrapa. M.: Jlubpokom, 2010, 10 3k3.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBatenbHas rardopma «FOpaiiT». st By30B U CCY30B.;

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

3. http://e.lanbook.com — 3BC JlaHsb;

4. http://ibooks.ru — 3BC AlibyKc.py - 3T0 60/bI110H BLIOOD aKTya bHOMH JTUTEpATyPhI /1S Baliei
OUOIMOTEKH B 3/IEKTPOHHOM BU/IE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DneKTpoHHO-0MbMOTeYHast cHCTeMa.

CoBpeMeHHbIe TPOQecCHOHaBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas 3sekTpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro donia
(yH/IaMeHTaTbHBIX UCC/Ie/IOBAHUH.

WHdopmalioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaiuu BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

1. Mathcad Prime 3.1;
2. Microsoft Office.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
CrielMaIM3upPOBaHHbIe TPeOOBaHUS 110 000PYZAOBAaHUIO OTCYTCTBYIOT; ayZIMTOPUS C MTOCAI0UHBIMHU
MeCTaMH T10 KOJIMYECTBY CTY[IEHTOB; JOCKa.

6.2. IIpakTHyeckue 3aHATHA:
1. ITpoekTop;
2. lHTepakTHBHas [0CKa;
3. Mathcad Prime 3.1;
4. Microsoft Office.

6.3. IIpouee:
1. pabouee MeCTO Mperno/iaBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYTOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe

Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
TEOPETUYECKHE OCHOBBI ABTOHOMHBIX NTH®OPMAIIMOHHBIX ! YIIPAB/IAIOIIINX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouciuminia TEOPETUYECKHUE OCHOBBI ABTOHOMHBIX MH®OPMAIIMOHHBIX U
YITPAB/IAIOIIIUX CUCTEM sBisieTcss JUCLIMIUIMHOM 00s13aTe/lbHOM 4YacTH O0ka 1 mporpamMmbl
TOATOTOBKM MO HampasieHuto 27.03.04 YnpaeneHue 8 mexHuueckux cucmemax. JuCUWI/IMHA peaM3yeTcsl Ha
tdakyneretre E Opyxkue u cucrembl Boopyxenusi BI'TY "BOEHMEX" um. O.®. YctuHoBa kadezapoii E6
ABTOHOMHBIE MTHO®OPMALIMOHHBIE N YIIPABJIAROIIWE CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
OTIK-5 crmocoOHOCTh pelath 33/jaui pa3BUTUSA HAyKH, TEXHUKHA W TEXHOJOTHH B OOMacTA yTpaB/ieHUs B
TeXHUYEeCKMX CHCTeMax C YUeTOM HOPMAaTHBHO-TIDABOBOTO DeTry/IMpPOBaHUsS B chepe WHTe/UIEKTYaTbHOU
COOCTBEHHOCTH;
[ICK-1.1 criocobHOCTh pa3pabarkiBaTh M WCC/IE0BaTh 3/IEKTPOMEXaHUYeCKHWe W 3/IeKTPOHHBIE aBTOHOMHBIE
CUCTEMbI yTIpaB/eHUS] [IeMCTBHEM BBICOKOAWHAMUYHBIX OOBEKTOB B YC/JOBHUSIX TIOBBIIIEHHBIX BHEIIHUX
BO3/IeCTBHIA.

Cojep>kaHre UCIIMIVIMHBI OXBAaThIBAeT KPYT BOIPOCOB, CBSI3aHHBIX C WM3yUEHWEM TEeOPETHUYEeCKUX OCHOB
(OYHKIMOHMPOBAHUST TUITOBLIX CXeM M 00pas3iloB aBTOHOMHBIX MH(MOPMAI|MOHHBIX U YIIPAB/ISIOIIMX CHUCTEM, B
TOM UMCJ/Ie B3pbIBaTesel Zjisi pa3/inuHbIX OoernpuriacoB Ha 0asze cBefeHuil 06 0COOEHHOCTAX AWHAMMKHU 3THX
60erpuracoB MpH BbICTpesie, HA TPAEKTOPUH U TIPH B3aUMOJEHCTBUU C TIPErpajiaMu, uTo SIBJISIETCS OCHOBOM
OB/IafIeHUsI CTY[IEHTaMK HaBbIKAMH aHa/M3a M CHHTEe3a B3pbIBaTesied Kak MpUOOpOB yIpaB/ieHusi JAeHCTBUEM
60eBBIX yacTell GoenpuracoB. B3pbiBaTe/lb pacCMaTPUBAETCS KaK THITOBas aBTOHOMHAs WH(OpPMalMOHHas U
yMpaB/sionjasi CUCTEMa C BbICOKOIHEPTeTMUECKMMH BBIXOJHBIMA WMIMY/IbCaMU. JIUCIATUIMHA  SIB/ISIETCS
OCHOBOI1 [I/Is1 TTOC/IEAYIOIIUX KYPCOB I10 MPOEKTUPOBAHUIO I MOI€IMPOBAHNIO AaBTOHOMHBIX MH(OPMALIMOHHBIX
U YTPAaB/ISIOIMX CHUCTEM, a TAKXKe /IS BBIMOJHEHUs] HAy4YHO-MCC/Ie[0BaTe/IbCKONH PabOThI CTYIEHTOB W AJIs
BBITIO/THEHUST KYPCOBBIX U BBIMYCKHBIX KBA/TM(DHUKALHOHHBIX PaboT.

[TporpamMmMotit AUCHUTIIMHBI TIPeyCMOTPEHBI CleiyIolijiie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
creayommx popmax:
e UArHOCTUYECKas pabora;
*  KOJ/UIOKBUYM;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpomMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e uddepeHMPOBAHHBIN 3aUeT.

Obmiass TPyZOeMKOCTb OCBOEHHSI [JUCLMIUIMHBI coctaBiseT 3 3.e., 108 u. IlporpamMmoil JMCLIUM/IMHEL
MpeAyCMOTPeHbI JIeKIIMOHHbIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTus (34 4.), camocTosTesnsHass pabora
crypenTa (40 a).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEOPETUYECKHE OCHOBBI ABTOHOMHbBIX NTH®OPMAIIMOHHBIX ! YIIPAB/IAIOIIINX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHnme paboTbI

PexkomMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. B3poiBate

JIb KdK dBTOHOMHAaA I/IH(l)OpMaHI/IOHHaﬂ H yIIpaB/IAKOILIaA CUCTeMA.

ITpopaboTka ayguTOpHBIX

9 1
SAHATHI. A. TL. CmupHOB, E. B. [periosa, C. A. Kaprios ; BI'TY
Od)opw)uamae TPAKTUHECKUX | nBOEHMEX" um. . ®@. YcruHoBa. TeopeTuueckue 0OCHOBbI
3QHGTHM. Brmo/Henye TpOeKTHPOBaHus B3pbiBaTesed. U. 1 Cubl 1 MOMEHTHI B
3ajaHud A MeXaHH3MaX B3pbIBaTesiell MpyU apTU/UIEPUICKOM BBICTpeJIe: 1
CaMOCTOATENLHOM paboThl. | Ty "BOEHMEX" i [l . Yerutosa, 2019 (Ctp. 3-62)
IMoaroToBKa K pybeskHOH
aTrTecTaLyH.

Wroro no pasgeny 1 2
Pa3gen 2. OcHOBHbIE IOHATHSA TEOPHH aBTOMaTHYeCKOr0 yNpaB/IeHHA.
gi(;pTig)TKa YAMTOPHBIX I". B. Bap6armos, A. I1. CMupHOB. . CUCTeMBI YITPaBIeHUS 1
B3pbIBOM. OCHOBHI aHanu3a u cuHre3a: CI16. BT TY
Odopmiierivie MPaKTHYECKHX "BOEHMEX" um. JI. ®. Ycruuosa, 2000 (I1aea 1) 1
3aHATUN
Wroro no pasgeny 2 2

Pa3pen 3. Cuiibl M Apyrue Bo3/eiCTBHA, BO3HUKAIOIHE U AeHCTBYIOIIMe Ha 0oenpumac

B3pbIBaTe/Ield B CJIy)KeOHOM 00paleHu .

A MeXdHHUu3MbI

ITpopaboTKa ayAUuTOPHBIX

I". B. Bap6armos, A. I1. CMupHOB. . CUCTeMBbI YITPaBIeHUS
B3pbiBOM. OCHOBBI aHanm3a v cunTe3a: CI16.BT'TY
"BOEHMEX" um. 1. ®. Ycrunora, 2000 (Ctpanuiibi 58-60)

3aHITUN A. B. BabkuH, B. A. Benganos, E. ®@. I'pssHo.. . CpezcTBa 2
ropaxeHus v 6oenpumnacer: M.: M3a-8o MI'TY um. H. 3.
Baymana, 2008 (Ctpanuub 843-902)
Wrtoro no pasgeny 3 2

Pa3;[en 4. J1eMeHTbI TeoOpUuu KO/Ie0aHuM MNPUMEHHUTE/IBHO K 3d/1d4aM, BOSHUKAIOIIIUM IIDHA
NMpPpOeKTUPOBAHUUA MEXAHU3MOB U yCTpOﬁCTB B3pblBaTEJIEﬁ.

IMoaroToBKa K pybeskHOH
aTTecTaluM.

ITpopaboTKa ayAuTOPHBIX
3aHSTUM.

Odopmenue rnpakTUyeCcKUX
3QHATUMN.

E. B. KynbkoB. . TeopeTrueckrie 0CHOBBI TPUOOPHBIX
ycrpotict: JLBI'TY "BOEHMEX" um. 1. ®. YctuHosa, 1973
(Crpanutipl 5-52)

E. B. KynbkoB. . TeopeTrueckrie 0CHOBBI TPUOOPHBIX
ycrpoiicts: JLBI'TY "BOEHMEX" um. /1. ®. YctuHoBa, 1973
(I'naBa 1)

1. T TlaHoBKo. . OCHOBBI TTPUK/IAJIHOM TeOpUH KojiebaHuit 1
yaapa: M.: JIubpokom, 2010 (Ctpanuiisr 10-35)

A. TI. CmupHoB, E. b. I'perioBa, C. A. Kapros. .
IIpoekTripoBaHUe U PaCUET YIIPYTUX 3/IEMEHTOB B MeXaHU3Max
B3phbIBaTeieli 60enpuUnacoB pa3IMuHOr0 Ha3HAYEHUS:
CII6.BI'TY "BOEHMEX" um. [I. ®. Yctunosa, 2016 (Bce
I71aBbI)
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Wrtoro no paspeny 4

Pa3gen 5. Cuibl HHEPI[UH NIPH BBICTpeJIe.

OdopmiieHre TIPaKTHYe CKUX
3aHATUI

ITpopaboTKa ayJUTOPHBIX
3aHATUU

A. B. BabkuH, B. A. Benganos, E. ®@. I'pssHos. . CpenctBa
riopakeHusi u 6oenpunacel: M.: U3ga-s8o MI'TY um. H. 3.
Baymana, 2008 (Ctpanutibi 865-924)

I". B. Bapb6arog, A. TT. CMupHOB. . CUCTEMBI YITPaBIe€HUS
B3pbIBoM. OCHOBBI aHam3a u cuHresa: CII6.BI'TY
"BOEHMEX" um. [I. ®. YcruHoBa, 2000 (Ctpanuiisi 84-102)
E. B. Uyp6anos. . Kparkwuii kypc 6amnmmcrvku: CI16.BT'TY
"BOEHMEX" um. 1. ®@. YcruHoga, 2006 (Ctpanutis 103-
206)

Wroro no pa3geny 5

7

Pazgen 6. Cuibl HHEPI[UH AeTajieli B3pbIBaTe/iel, BO3HHKAKIIHe NPH CJI0XKHOM /IBH)KeHHH Ooenpumaca.

ITpopaboTKa ayAuTOPHBIX

A. B. BabkuH, B. A. Benanos, E. ®. I'psasHos. . CpefcTea

3aHSATUH riopakeHusi u 6oenpunacel: M.: 3g-8o MI'TY um. H. 3. 3
[Togroroeka K cpaue Baymana, 2008 (Ctpanursl 854-924)
nrddepeHIMPOBaHHOTO I". B. Bap6aiios, A. I1. CMupHOB. . CHCTeMBI YIIPaBJIEHHUS 2
3auera. B3pbIBoM. OCHOBHI aHaM3a u cuHresa: CI16. BT TY
O(I)Opr[eHI/Ie TpaKTUYe CKUX "BOEHMEX" um. 'Z[ (O} YCTI/IHOBa, 2000 (CTpaHI/ILU)I 102- 3
3aHATHIH 134)

Uroro no paspeny 6 8

Paspen 7. [luHaMuuecKue BO3AelCTBHA, HCNIBIThIBaeMble 00ENPUIIACOM M B3pbIBaTe/IeM Ha TPAeKTOPHH.

ITpopaboTKa ayAUuTOPHBIX

E. B. Uypbanog. . Kparkuii Kypc 6anmvctuku: CI16. BT TY

3aHSITHM. "BOEHMEX" um. []. @. Ycrunona, 2006 (Ctparuus! 13-102) 2
OgopMTeHMe PaKTHYECKHX A. B. babkuH, B. A. BenzaHos, E. ®. I'psizHoB. . CpezicTBa
3HATIIA ropakeHust ¥ boernpurnackl: M.: 3a-so MI'TY um. H. 3. 2
Baymana, 2008 (Ctpanuisl 854-924)

IloaroToBka K caave I'. B. Bap6arios, A. I1. CMupHOB. . CHCTEMBI YIIPABJIEHUS
AudepeHLIIPOBAHHOTO B3pbiBoM. OCHOBBI aHanmm3a u cuHTe3a: CI16.BT'TY 4
3a4eTa. "BOEHMEX" um. []. ®@. Yctunoga, 2000 (Ctpanuiist 58-78)

Wroro no pa3geny 7 8

Pa3pen 8. Cwibl, BO3HUKAKOIHe NPU AUHAMUYECKOM B3alMO/IeCTBUM CHaps/a ¢ mperpajgaMu.

IlogroroBka K cpaue

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

AudepeHIIIPOBAHHOTO B3pbiBoM. OCHOBBI aHanm3a v cuHTe3a: CI16.BT'TY 2
3ayera. "BOEHMEX" um. 1. ®@. YctuHoBa, 2000 (Ctpanuiibt 112-
OdopmiieHre TIPaKTHYe CKUX 143) 3
3aHATUM. A. B. BabkuH, B. A. Benanos, E. ®. I'psasHos. . CpefcTea
ITpopa60TKa ayUTOPHBIX ropakeHust ¥ boernpurnacel: M.: 3a-so MI'TY um. H. 3. 3
3aHSITUIA. Baymana, 2008 (Ctpanutibi 924-952)

Wroro mo pa3zeny 8 8
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEOPETUYECKHUE OCHOBBI ABTOHOMHBIX NTH®OPMAILIMOHHBIX U YITPAB/ISIIOIIIUX CUCTEM

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

*  KOJJIOKBUYM;

e BONPOCHI K AinhepeHIIIPOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KonnokBuym

Ha KonmokBryM BBIHOCHTCS YacTb MaTtepuasa JuddepeHIMPOBaHHOrO 3auéTa; OljeHKa 3a KO/UIOKBUYM
YUUTBHIBAETCS [IPY BbICTAB/IEHMH OLIEHKU 110 UTOraMm 3auéTa.
OTBeT OLleHHBaeTCs Tpero/jaBaresieM 10 YeThIPEXDANILHON CHCTeMe; OL[eHUBAIOTCSI KOPPEKTHOCTh U TIOJTHOTA
oTBeTa.
OLleHKa BBICTaB/ISI€TCS COTVIaCHO CJIEAYHOLUM KPUTEPUSIM:
«OTJINYHO» - TTTyOOKOe yCBOeHWe MaTepuasa - TIOHbIe, TT0C/ie[joBaTe/lbHble, TPaMOTHBIE U JIOTHYEe CKU
M3/1araeMble OTBEThI TIPH BUAOU3MEHEHUH BOTIPOCA, PABUILHO 000CHOBAaHHLIE PEIIeHUs, BiajileHHe
Pa3sHOCTOPOHHHUMU HaBbIKaMU U IpUeMaMy;
«XOpOIIIO» - 3HAHKE MPOrPAaMMHOT0 MaTepurasa - TPaMOTHOE U3JIOKeHHe, 6e3 CyIeCTBeHHBIX HETOUHOCTEH B
OTBeTe Ha BOIPOC, NIPaBU/IbHOE MPUMEHEHHe TeOPeTHUECKUX 3HAHUH, B/lajleHHe HeoOX0AUMBIMHM HaBbIKaMU
TP BBITIOJIHEHUM MPAKTUYEeCKUX 3a/ay;
«Y[,0BJIETBOPUTE/IBHO» - YCBOEHKE OCHOBHOI'O MaTepuasla - [Ipy OTBeTe J0MyCKarTCsl HETOYHOCTH,
He/I0CTaTOYHO TpaBUIbHbIe (POPMY/IMPOBKY, HapyIIeHre T10C/Ie0BaTeIbHOCTH B U3/I0)KEHHH MaTepuaiia,
3aTpy[HEeHUs B BbINOIHEHUH NTPAKTUUeCKUX 3a/JaHul;
«HeyIOB/IeTBOPUTEIBHO» - He3HAHWe MaTepuasa, TPy OTBeTe BO3HUKAIOT OMIUOKH, 3aTPYIHEHHS MPH
BBIMOJTHEHUM TIPAaKTUUECKHUX PaboT.
ITo pe3ynbraram caur 00yJaroMcs KO/UTOKBAYMa TIPerofiaBaTesib BEICTAB/IsIeT OL[EHKY COTIaCHO
BbIIIIeyKa3aHHLIM KPUTEPUSIM, TIPH 3TOM KOHTPOIbLHOE MePOIIPUsITHe CUMTAETCs YCIIeIIHO MPOiIeHHbIM B
C/lydae Mo/lydeHus: 00yuaroIuMCst OLEHKH He HIDKE, ueM "yIOB/IeTBOPUTE/IBHO' .

OpuUeHTHPOBOYHBIN NlepeyeHb BEIHOCUMBIX Ha KOJIJIOKBUYM:

1. OnpezenuTh yca0BUs cpabaThiBaHKs HAKOIBHOTO MeXaHW3Ma LIeHTPOOe)XHOTo THIla BO B3phIBaTesie K
TypOOpeakTUBHOMY CHapsiAy MpU C/iefyIOMX ucxogHbix ganHbix: N=30000 06/muH, 1=50g, r=3Mm, a=6Mm.
2. OripefieIMTh MaKCUMaTbHYH0 CKOPOCTh YlapHUKA [IeHTPOOeKHOT0 THIA [T 3a[JdHHBIX Y C/IOBHUMA.

3. YpaBHeHue ABWKeHUs (TIOCTyTaTelbHOe U BpalljaTenbHoe). OnpesiesieHrie MOMEHTOB UHEPLIMK Pa3/IMUHbIX
Tes.

4. YpaBHeHHe, OIMUCHIBAIOIIIEE MPOIECChI B 3/IEKTPUYECKOM KoJiebaTelbHOM KOHTYPE.

5. BpemeHHblIe, (ha3oBbie U (ha30BO-BpeMEHHbIE MarpaMMbl, XapaKTepU3yHoIIKe KosiebaTeibHbIe MPOIeCChl B
JVHAMUUYECKUX CUCTEMax.

6. CoBpemeHHast aptuiepusi. O01ias xapakrepuctika. Kinaccudukaiiys apTU/IIEPUICKUX OPYAMIA Ha3eMHOH
apTiwuiepuu. TakTMKO—TeXHUYeCKre TpeOOBaHUs K apTU/UIEPUICKHM CHCTeMaM, OCHOBHBIE O0eBbIe
TpeboBaHus (MOTYIIIECTBO, aTbHOOOHMHOCTb, TOUHOCTDb CTPENTLObI, OTHEBasi MPOU3BOAUTETHBHOCTD, PEXKUM
OTH$I, MAHEBPEHHOCTb U JIPYTHE).

7. @dusnyecKre OCHOBBI BbICTpesa. BiivsiHue mapaMeTpoOB BhICTPe/ia Ha Haya/lbHY0 CKOPOCTh CHapsiza.

8. Curbl MHepLIMY, BO3HMKAIOLMe TIPY apTU/IepUiicKoM BbIcTpesie. Pu3nyeckue MpoLecchl, ypaBHeHHe
JIBIDKeHHs CHapsiia, OCHOBHbIE (POpPMy/bl. XapakTep U3MeHeHUs [jaB/ieHus], 0CeBOM TMeperpysKkH,
TIOCTYTIaTe/IbHOM U BpalljaTe/TbHOW CKOPOCTeH IpH IBY)KeHUH CHaps/ja B KaHase cTBoJa. KosdduieHT
MOry1iecTBa apT. cucteM. OripeJesieHre CpeJHero 3HaueH!st 0CeBOM Tieperpy3Ky MpU JABIKEHUH CHapsi/a B
KaHaJie CTBOJ/1a U ONpeJiesieHre CPeJHEr0 BpeMeHU IBW)KEeHUS CHapsiia B CTBOJIE OPYAUSI.

9. Onpeze Tk MaKCUMaJIbHYIO Ieperpy3Ky, BO3HUKAOIIYIO TIPU Ma/leHUM CHapsi[a Ha YYyTYHHYIO TJIUTY C
BbICOTEI H=2M, Bpemsi coyziapenus c rmroi 0,2 Mc, koadduiimeHT BoccTaHoBmeHus npu yaape 1,0. 3akoH
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V3MeHeHUsI Ileperpys3Ku - MPsIMOYTObHBIH.

10. OnpepenuTs MakCUMasbHOE MepeMellieHre MHEPLIMOHHOIO Tejla B MPOCTelllleM HHePLIMOHHOM MeXaHH3Me
TIpU yZape. YapHbli UMIYJIbC IPIMOYrosibHOU (opMmel. [TocTponTts rpadmk Xmax=t(no/ nm) rnpu ycjJoBUA
nmty= Const.

11. Ormipezienienyie BbICOTHI 6e30macHoro nazeHus npocreiiero MM ucxozs U3 yC/I0BHsI MTHOBEHHOTO yzapa.
12. YcTaHOBUTSE CBfI3b MEXKY BBICOTOM Oe30macHOro nazjeHus, rabapuraMmy Mexanusma (pabounii xof -a) u
YCJIOBUSIMU B3BOAUMOCTH (K-K03((ULIMEHT 0CeBOil B3BOJUMOCTH.

13. OnpefenuTs MakCUMa/bHYIO Tleperpy3Ky, BOSHUKAIOIIYIO [PY NaJeHNH CHapsiZia Ha UyTYHHYHO IJIUTY C
BbICOThI H=2M, Bpemsi coyziapenus c rmroi 0,2 Mc, koadduiimeHT BoccTaHoBmeHus npu yaape 1,0. 3akoH
H3MeHeHUs Neperpys3Ku — IOMyCUHYCOXA.

14. O6uuii ciyuaii majieHust CHapsiJia Ha YIIpyroe OCHOBaHHe. YpaBHeHHe JBW)KeHUsI CHapsiia U MHEPLIMOHHOTO
Tesa U pellleHUe CUCTeMbl ypaBHEHUH.

Bonpocsl k guddepeHurpoBaHHOMY 3aueTy

1. OnpesienuTh yCIOBUS cpabaThIBaHMSI HAKOBHOTO MeXaHW3Ma LIeHTPOOeXXHOTO THTIa BO B3phIBaTere K
TypOOpeakTUBHOMY CHapsAAY TPU CJIEAYIOIIUX UCXOAHBIX AaHHBIX: N=30000 06/mMuH, I=50g, r=3MM, a=6MM.
2. Oripe/ieNIMTh MaKCUMAaTbHY0 CKOPOCTh YIapHHUKA [IeHTPOOEKHOTO THIA /IS 3a/JAHHBIX Y C/IOBHA.
3. YpaBHeHuUe ABIKeHUs (ITOCTymaTe/bHOe U BpaljarenbHoe). Onpe/ie/ieHMe MOMEHTOB UHEPLIMU Pa3/InUHbIX
TeJl.
4. YpaBHeHHe, OIMCHIBAIOLIIee MPOLIECCHI B 3/IeKTPUYECKOM KosiebaTelbHOM KOHTYDe.
5. BpemeHH®Ie, (a3oBbie U ()a30BO-BpeMeHHbIe AUarpaMMbl, XapaKTepr3yolye KosiebaTebHbIe MPOLeCChl B
JMHaMUYeCKHUX CUCTeMax.
6. CoBpeMenHas aptusiepust. O0b1iast xapakTepucTrika. Knaccrubukaiys apTUIIepriCKUX Opyauii Ha3eMHOR
apTiuiepuu. TakTUKO—TeXHUYeCKre TpeOOBaHUsA K apTU/JIEPUMCKHM CHCTeMaM, OCHOBHbIE O0€eBbIe
TpeboBaHus (MOTYIIeCTBO, JaIbHOOOHHOCTh, TOUHOCTD CTPEJTLOBI, OTHEBast TPOU3BOUTETLHOCTD, PEXKUM
OTHS$I, MABHEBPEHHOCTb U JIpyTHe).
7. ®u3nuecKre 0CHOBHI BhICTpena. BinsHye napaMeTpoB BhICTpe/ia Ha Haua/lbHYH) CKOPOCThb CHapsifa.
8. Curbl MHepLIMY, BO3HHMKAIOIIMe TIPY apTH/IepuiickoM BeIcTpesie. Pu3nyeckue MpoLiecchl, ypaBHeHHe
[IBIDKeHHs CHapsiia, OCHOBHbIe (POpPMYy/Ibl. XapaKTep U3MeHeHUs JaB/ieHusi, 0CeBOM Teperpy3KH,
MOCTYTIaTeIbHOM U BpaIllaTe/IbHOM CKOPOCTeH MpU ABW)KEHUH CHapsiZia B KaHase cTBosa. KoadduimeHT
MOTy1LIecTBa apT. cucteM. OnipefiesieHre CpeJHEero 3HaueHus1 0CeBOM INeperpy3Ku Mpy ABWKEeHWUH CHapsijia B
KaHaJsle CTBOJIa U OIpeZie/ieHNe CpeJjHero BpeMeH! [BI)KeHUs CHapsifia B CTBOJIE OPYAMSL.
9. OnpezfenuTh MakKCUMasbHYO0 Mleperpy3Ky, BO3HUKAIOIYIO0 NP MaJieHUy CHapsa Ha YyTYHHYIO TJIUTY C
BBICOTHI H=2M, Bpemsi coynapenusi ¢ ruToi 0,2 Mc, ko3 duireHT BoccTaHOB/IeHUs TIpu yaape 1,0. 3akoH
V3MeHeHUsI Tieperpy3KH - TIPSIMOYTOTbHBIN.
10. OnpezenuTs MakKCUMaJIbHOE MepeMellleHre HHePLIMOHHOTO Tesla B MPOCTeNileM UHEPLIMOHHOM MeXaHu3Me
TIpY yzape. YapHbIM UMITY/IbC IPSIMOYToibHOU dopMel. [TocTpouTs rpadguk Xmax=t(no/ nm) npu ycioBUU
nmty= Const.
11. Onpenenenuie BEICOTHI Oe30macHOro nageHus rpoctreiimero UM ucxofs U3 yCI0BUsS MTHOBEHHOTO yzapa.
12. YcTaHOBUTE CBSI3b MEXK/y BBICOTOM 6e301acHOro majieHusi, rabaputaMu MexaHr3Ma (pabounii Xof, -a) v
YCIOBUSIMU B3BOAUMOCTHU (K-KO3(PPUITMEHT 0CeBOM B3BOAUMOCTH.
13. OnpezieMTh MaKCUMAaJIbHYHO MIeperpy3Ky, BO3HUKAOLIYO [PU MaJleHUM CHapsiJa Ha YYTYHHYIO IIJIUTY C
BbIcOTEI H=2M, BpeMmsi coyzapenus ¢ ruuroit 0,2 mc, ko3¢ duiieHT BoccTaHOBNeHUs 1pu yaape 1,0. 3akoH
M3MeHeHUs Neperpys3Ku — IOMyCUHYCOUAA.
14. O6wmii cnyuaii najfieHusi CHapsiia Ha yIpyroe OCHOBaHHWe. YpaBHeHHe ABV)KeHHs CHapsiila U MHEPLIMOHHOTO
Teja U pellleHHe CUCTeMbl YpaBHEHU.
15. Permennie crcTemMbl ypaBHeHUH 110 1. 26 mipu ycioBuu M>>m u CITPET" >C TTPY)K, rne M- macca cHapsizia,
m — Macca MHepLUOHHOTO0 Tesna B3pwiBatessi, CITPET - kectkocTh ocHoBaHus nperpassl; C [TPY XK — xecTkoCTh
MIPY>KMHbI UHEPLIMOHHOTO MeXaHH3Ma.
16. BriBog ¢hopmysibl 1715 LeHTpoOeKHOM CUIIBI ZieTaly B3pbIBaTe sl TPOU3BO/IbHOM (POPMEI, TiepeMelatoieicst
B TUIOCKOCTH, TIepIIeHAVKY/ISIpHOM ocH cHapsiia. KoadduiimeHT LeHTpoOe)KHOM B3BOAUMOCTH K2, hopMyra st
HEro ¥ xapaKTepHbie 3HaueHUs1. VIcronmb30BaHue LeHTPOOeXXHOUM CUITBI [/t TIOCTPOEHHST MeXaHU3MOB
B3pbIBaTesiel U ee BIMSHUE Ha paboTy 3TUX MEXaHHU3MOB.
17. PaccMOTpeTh IBWKEHHE JIeTau Mo/, IeMCTBHEeM TIeHTPOOEXKHON CHTbI MHEePIIMK OTHOCHUTETLHO OCH,
rapasulesIbHOM OCHU CHaps/a (Ha mpuMepe MOBOPOTHOW BTY/JIKM MexaHHW3MoB /[JM/IB-6).
18. PaccMOTpeTh JBYKEHHE [leTay Mof, AeHCTBHeM LieHTPOOe)KHOM CUTbI MHEPLIMH OTHOCUTEIBHO OCH,
napasulefibHOM 0CH CHaps/a (Ha mpuMepe MOBOPOTHOM BTY/IKY B3pbIBaTens PI'M-2).
19. KopuonvicoBa cunia uHepuyy. [1puuriHbel BOSHUKHOBeHUs1. BiisiHie KOpHOIMCOBOM CU/BI MHEPLIMY Ha
MOCTYyIaTeJbHOE U BpalljaTe/IbHOe [IBIKeHUe JeTanu. [Ipumepsl.
20. UTIM npocretiiiero tvra. OrpeeTMTh MaKCUMa/IbHOe TepeMeliieHre HHePIIMOHHOTO TeJla 10, IeliCTBheM
yAapHOTO UMITY/Ibca. Ompe/ieTuTh BhICOTY 6@30MacHOro Ma/ieHusl.
21. Onpe/enieHye BRICOTHI 6e30TIaCHOTO MaZIeHusl MPOCTeHINero HHePIMOHHOTO MeXaHH3Ma NPy yIJapHOM
HMMITY/IbCe TIPSIMOYTOIBHOTO THMA.
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22. Cunbl TIpY B3aMMO/IeHCTBUY Ooerpuriaca ¢ pa3iuuyHbIMU riperpagamu. OO1Iye 3aBUCUMOCTH
COMPOTHUBJIEHUS CPe/bl ABM)KEHUIO MPOHUKAIOIIEro Tesla U ee YaCTHbIe C/Iyyau MPUMEeHUTENBHO K TIperpajam ¢
pa3TUUHBIMU (PU3MKO- MeXaHUUeCKUMHU CBoMCTBaMU. [IpOHMKaHKe CHapsiia B IPYHT, 0eTOH, KAMEHHYIO K/IaJKy.
OmnpefenieHre CYI MHEPLIMH, BO3HUKAIOIIWX TIPU COyAapeHUH OOerpuraca ¢ TPyHTOM.

23. OnpegeneHre 3aBUCUMOCTel MeXXy ITapaMeTpaMU JBIKeHUsI CHapsifia B rperpazie (B rpyHTe).

24. Bcrpeua cHapsijia ¢ riperpagoi. Oripe/jesieHre MaKCUMAa/IbHOTO Iy TH CHapsiJa B PyHTe, BpeMeHU
JIBIDKEHUSI CHapsiJa B Iperpaje /10 ero 0CTaHOBKU. U MaKCUMaJIbHOTO YCKOPEHUsI CHapsiZia B TPYHTe.

25. OnpejeneHre TapaMeTpPOB [IBWKEHUSI IPY BHeZIPEHUY T'0JIOBHOW YaCTU apTWIJIEpPUICKOTO CHapsija B TPYHT.
26. PukoleTrpoBaHue CHapsza OT FPyHTa, OIpeZie/ieHre CUJ/1 MTHepLUY IIPY PUKOLLIETHOM yZape (IorepeyHsle,
ocCeBble, KacaTe/IbHble CUJTbl UHEPLIH).

27. Ynap cHapsga o Bofy. OCHOBHBIe 3Taribl Ipoljecca CoyAapeHust CHapsiZia C BOAOM U JBIKEeHUS CHapsiJa B
Bojle. [ToHsITHE O TIpHCOeJUHEHHOM Macce BOJbl. BrvsiHUe CKOPOCTH COyZlapeHHsi C BOJIOW Ha XapaKTep yAapa v
neperpy3ky npu ygape. OnpeeneHve napameTpoB JBWKeHUs CHapsia B Boie. OnpeziesieHUe YCTaHOBUBLLIENCS
CKOpPOCTH [IBWKEHUSI CHapsi[ja B BOJe.

28. Cuibl, IeMCTBYIOLIME Ha B3phIBaTe/Ib Ha TPAEKTOPUH.

29. IlpeLieCcCHOHHO-HYTaLIMOHHOE [IBI)KEHUE CHapsiZia Ha TpaeKTopuu. PerynsipHas npeveccus. CU/ibl MTHEPLIUU.
30. OO0 ciyyaii TIpeLe CCUOHHO-HYTal[MOHHOTO IBWKEHHUST CHaps/ia Ha TPAeKTOPHH.

31. Cunbl peaklyy U CUJIbI MHEPLIWH, [IeHCTBYIOIIMe Ha B3phIBaTe/b Ha TPaeKTOPUMU.

32. 3emHast atMocdepa 1 e€ CBOICTBa.

33. Cusibl peakiuy, eHCTBYIOIIYe Ha MeMOpaHy TOJIOBHOTO B3phIBATesl OT BO3/IeHCTBUS HaberaroIero
BO3/yLLHOIO ITOTOKA.

34. Cusibl peakliyy, JeMCTBYIOL[HE Ha MeMOpaHy rOJIOBHOTO B3pbIBATe/Isl, TIPY CTPEJIbOe B JIOXKTb.

35. Cusiel HaberaHusi, JelCTBYOLMe HAa MHEPLIMOHHBIN YIAPHUK, Ha TPaeKTOPHUHU TI0/ieTa CHapsijia.
KosddurmeHnt HaberaHusl.

36. IIperjecCHOHHO-HYTAlJMOHHOE [IBI)KEeHUe CHaps/ia Ha TpaeKTopuu. PerysnspHas npereccusi. CAibl UHEPLIUU.
37. O6umii cmyvaid nperjeCCHOHHO-HYTAlMIOHHOTO JIBI)KEHHs CHapsiJia Ha TPAeKTOPHH.

38. LlenTpobexxHbIe U KacaTebHbIE CHJTbI MHEPIIUH, JeMCTBYIOIHe Ha TPaeKTOPUH.

39. Cusiel Tipu B3auMogeicTBrM Ooernpuaca ¢ pa3MuHbBIMU Tiperpagamu. OO1ie 3aBUCUMOCTH
COMPOTHUBJIEHUS CPe/ibl ABY)KEHUIO IPOHUKAROLLIEro Tejla U ee yacTHbIe C/lyyau IPUMEeHUTENIBHO K IIperpajam ¢
Pa3TUUHBIMU (HPU3UKO- MeXaHUUeCKUMHU CBOWCTBaMH. [IpOHMKaHKe CHapsi/ia B IPYHT, 0eTOH, KAMEHHYIO K/ Ky.
Omnpe/ienieHyie CUT UHEPIIWH, BO3HUKAIOIIWX TIPH COyIapeHUM OOerpyraca ¢ TpyHTOM.

40. OnipesienieHrie 3aBUCUMOCTeN MeXX/ly rlapaMeTpaMHU [IBIKEHUsI CHapsiZia B perpaje (B rpyHTe). YCTaHOBUTh
CBSI3b MEXKJy CKOPOCTBIO CHapsi/ia ¥ ero repeMellieHueM B TPYHTe.

41. bepe3anckas popmysna. OnipefiesieHre BpeMeHU U yCKOPeHUs (CpejHYe 3HaueHus1) Py ITPOHUKaHWH B
TPYHT.

42. Bcrpeua cHapsijia ¢ nperpagoii. Ompe/iesieHre MaKCUMabHOTO TIYTH CHapsiia B TPYHTe, BpeMeHU
JBIDKEHUS CHaps/Ja B Iperpaze /10 ero 0CTaHOBKW. U MaKCUMaJIbHOTO YCKODEeHUsI CHapsi/id B TPYHTe.

43. OnipefienieHrie apaMeTpPOB IBW)KEHUS IIPU BHEPEHUY TOJIOBHOUM YaCTH apTUIJIEPUKCKOTO CHapsiia B FPYHT.
T'osioBHas yacTk — nosycdepa.

44. OnpefienieHye TapaMeTpOB ABWKEHNs ITPY BHeIDEHWY TOJIOBHOM YaCcTH apTWIIePUICKOrO CHapsiia B TPYHT.
T'onoBHas yacTb — KOHYC.

45. OnpefienieHye apaMeTpOB ABWKEHUs TIPY BHe/IPEHHUH TOJIOBHOM YaCcTH apTWIIEPUICKOTO CHapsiia B TPYHT.
T'onoBHast yacThb — napaboa.

46. OnpefienieHrie apaMeTpPOB JABW)KEHUS IIPY BHEJPEHUY TOJIOBHOUM YaCTH apTUIJIEPUKCKOTO CHapsifia B FPYHT.
l'onoBHas yacTh — NOMY3JTUIIC.

JuddepenupoBaHHbIil 3a4eT

Bompockl K 3a4éTy ohopMIsIFOTCA B BUle Ousieta. buset BKItodaeT B cebst IBa TeOpeTUYEeCKUX BOMPOCa
Y TIpaKTHUeCKoe 3aJlaHue.
OrieHKa BBICTAB/ISIETCS COTVIACHO CJIEIYIOIUM KPUTEPHSIM 110 UTOTaM BBITIOJTHEHHST C(hOPMY/TUPOBAHHBIX B
OusieTe BOIPOCOB U 3a/jau:
«OTJIMYHO» - TTTyOOKOe yCBOeHWe MaTepuasa - TIoHbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTHYeCKU
M3/1araeMbie OTBETHI TIPY BUAOU3MEHEHWH BOTIPOCaA, MPABUILHO 000CHOBaHHLIE PEeIIeHs], BiajieHue
Pa3HOCTOPOHHUMH HAaBbIKAMU U TIPUEMAMU;
«XOpOIIIO» - 3HAHWE MPOrPAMMHOT0 MaTepurasa - TPaMOTHOE U3JIOKeHHe, 6e3 CyIeCTBeHHBIX HETOUHOCTEH B
OTBeTe Ha BOIPOC, NPaBU/IbHOE MPUMEHEHHe TeOPeTHUECKUX 3HAHUMH, B/lajleHHe HeoOXOIUMBIMM HaBbIKaMU
TIPY BHITIOIHEHUM MTPAKTUYECKUX 3a/1ay;
«YZIOBJIETBOPUTE/LHO» - YCBOEHHE OCHOBHOTO MaTepuasa - TPy OTBeTe JJOMYCKAtoTCsl HETOUHOCTH,
He/I0CTAaTOYHO TPaBU/IbHbIE (OPMY/TUPOBKH, HapPYILIEHHUE TI0C/IeI0BaTeTbHOCTY B
W3/I0’)KeHUH MaTepuasa, 3aTpy/IHeHUs B BBITIOTHEHUH MTPAKTHUECKUX 3a/laHUl;
«HEyIIOB/IeTBOPUTEBHO» - He3HAHWe MaTepuasa, TPy OTBeTe BO3HUKAIOT OMIUOKH, 3aTPY/IHEHHS MTPU
BBITIO/THEHUY TTPAKTUUECKUX PaboT.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. B3peiBarenn
4 7 |KaK aBTOHOMHAH 8 6 2 4 2 10 | 10 Kosnnoksuym
uHopmaoOHHasA U
yIIpaB/IAIOIasa cuCTeMa.
Pa3pgen 2. OcHOBHbIE
4 | 7 |mouATHI TEOpMH 8 | 6| 4| 2 2 | 10 | 10 Ko/TOKBHYM
aBTOMAaTHYeCKOro
yIpaBJ/ieHusl.
Pazpgen 3. Cunabl u
Apyrue Bo3jeiicTBuUs,
BO3HUKAMOLINe U
4 | 7 |ACMCTBYIOIMHE HA 14|12 6 | 6 2 |10 | 10 Ko/IoKBHyM
Goenpumnac u
MeXaHU3MbI
B3pbIBaTe/ieil B
CIy)Ke0HOM 00paleHuu.
Pazpgen 4. DneMeHThI
TeOPUH Ko/Ie0aHUH
NPUMEHHUTEe/IbHO K
3ajavam,
4 7 |BO3HMKAaIOIIMM NpPU 11 8 4 4 3 10 | 10 Kosnnoksuym
NMPOeKTHPOBAaHUH
MeXaHHU3MOB U
ycTpoiicTB
B3pbIBaTe/iei.
Pazpen 5. Cuibl Bormpocs! k
4 7 |nHepLMu NpH 13 6 4 2 7 15 | 15 |gpuddepeHLIIpOBAaHHOMY
BBICTpeIe. 3a4eTy
Pazpgen 6. Cunabl
UHepUHHU nel“’aneifl Borpocs! K
B3pbIBareJiel,
4 7 BO3HMKAIOIIHE IPH 20 | 12 6 6 8 15 | 15 ,E[I/I(bcbepe;-la];llIZE;BaHHOMy
CJI0)KHOM /IBH)KEHHU
Goenmpumnaca.
Pazpgen 7.
JAMHaMu4yecKue
BO3/elicTBYS, Bormpocsl K
4 7 |ucnbIThIBaeMble 12 4 2 2 8 15 | 15 |muddepeHurpoBaHHOMY
Goenpunacom u 3a4eTy
B3pbIBare/ieM Ha
TPaeKTOpHH.
Pazpnen 8. Cunsl,
BO3HHUKaOLIHe NpU Bomnpoce! k
4 7 |pmHaMmuecKom 22 | 14 6 8 8 15 | 15 |guddepeHMPOBaHHOMY
B3aUMO/IeiCTBHH 3aueTy
CHapA/a C Iperpajamu.
Bcero 3a 7 cemecTp 108 | 68 | 34 34 40 | 100 | 100
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Bcero no AMCHUIIINHE 1108 | 68 | 34 | 34 | 40 | 100 | 100 |
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Kputepuu oneHuBaHus

OIIK-5

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 CrenauciyrimHa

IICK-1.1

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 CrienInCIUIIIIMHA
Ne 2 CrieniuCLUIIMHA
Ne 3 CrieLiINCIATI/IMHA
Ne 4 CneuaucLuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CneyaucLuriiHa
Ne 7 CrieliINCIATIIIHA
Ne 8 CrieninCIUIIIIMHA
Ne 9 CrieLlINCIATI/IMHA
Ne 10 CrieLIUCIATI/IHA
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