MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

3HameHckui E.A.

« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPETUMYECKHUE OCHOBbI ABTOHOMHBIX THO®OPMALIMOHHBIX N

YITPAB/IAHOIIINX CUCTEM

Hanpagsnenue/cnenuaibHOCTb

MOAroTOBKH

Cnenuanu3zanusa/mpoguis/mporpamma

MOrOTOBKH

YpoBeHB BbICIIero 06pa3oBaHus

®opma o0yueHust

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit

27.03.04 YnpaB/ieHHe B TEXHHUECKHX CHCTeMax

ABTOHOMHBIe HH(OPMAIIHOHHbIE U YIIPAB/IAIOIIHE CHCTEMbI

bakanaBpuar

Ounas

E OpyXue H CHCTeMBbI BOOPYXe€HHUSI

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPABJ/IAIOIIINE
CHUCTEMBI

E6 ABTOHOMHBIE NTH®OPMAIIMOHHBIE U YITPABJ/IAIOIIINE

IPOrpaMMbl CHUCTEMBI
A YACHI (1o HaNnMuHIo BU/I0B 3aHATHIN) o
E S ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOATEJ/IBHASA PABOTA B
o= | © an
e = -
a, E E 2 = K = = 2 | B
L S = = K o =R
0 | = _ = & o 72} MO » O
& 2|8 S s [ E2 | 0% & < S8 | ¥&
| S g5/ g 5 ss|gEl g £ § Bz |EE
o > =) ) X
S EEE| g8 E|EEEE 8 § | Z 8% 38
& = E | og | &< M o O 58 | &
25 s 28| 7 S | ¢ &E: =
S| g S = > ) S | =
o K X K )
o
4 | 7 3 |108| 68 | 34 0 34 40 0 0 40 Tgff

Cankrt-ITetepOypr
2025 31042




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
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

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

Kadenpa E6 ABTOHOMHBIE UH®OPMALIMOHHBIE U
YIPABJIAFOIIVUE CUCTEMBI
PomanoB Urops BragumupoBuy, cTapiivii mpernojaBaresib

IIporpamma paccMoTpeHna
Ha 3ace/laHuu Kadepbi-pa3paboTumka
paboueii nporpammel E6 ABTOHOMHBIE MTH®OPMAIIMOHHBIE U YITPAB/IAROIIIUE CUCTEMBI

3aBepytomuii kKadenpoii Ocbkun U.A., A.T.H.

[Iporpamma paccMoTpeHa
Ha 3ace/laHUM BhIMyCKatoIlel Kadepbl

E6 ABTOHOMHBIE NTH®OPMAIIMOHHBIE N YITPAB/IAIOIIIUE CUCTEMbI

3aBenytommuii kadenpoit Ocekun U.A., 1.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPETUYECKUE OCHOBBI ABTOHOMHBIX NTH®OPMAIIMOHHBIX N YIIPAB/IAIOIIINX
CHUCTEM

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

ITK-1.1 — CnocobeH pa3pabaTbiBaTb M HCC/IE[0BaTh 3/IEKTPOMEXaHHUUEeCKWe W 3JIeKTPOHHbIE aBTOHOMHBIE
CHCTEMbI yTIpaB/ieHUsi [elCTBHEeM BBICOKOAMHAMUYHBIX OOBEKTOB B YC/OBHUSIX IOBBILIEHHBIX BHEIIHMX

BO3/eMCTBUI

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

IIK-1.1

3HAHUA:
0CO0EHHOCTH TIOCTPOEHMsI U TIPUHLUIBLI (YHKUHMOHUPOBAHUS ABTOHOMHBIX WH()OPMAlMOHHBIX U

YIPaB/ISOLUX CUCTEM, B YaCTHOCTU B3phIBaTe/eil U COCTaB/ISIOIIMX €r0 YCTPOWCTB U MeXaHU3MOB;

BO3MO)XHOCTU BBITIOJIHEHWSI YCTPOMCTBAMM M MeXaHWU3MaMH B3pbiBaTesie, TpeOyeMbIX OT HUX
(YHKLIMOHATBHBIX CBOMCTB;

ycnoBusi (yHKLMOHMPOBAHUS B3pbIBaTeleil pa3MuHbIX OOEMNpUIIacOB W YC/IOBUS  CIy>KeOHOTO
obparieHws;

YMeHusi:

TEOPeTHUeCKH COCTAB/STH MareMaTHuecKhe MOoZJejr (YHKLMOHHPOBAHUS MeXaHW3MOB M YCTPOWCTB
B3pHBIBaTesiel, MPoLecCcoB, MPOUCXOASLINX B HUX, a TAK)Ke aHaIM3UPOBATh 3TH MPOLIECCHI C 1[e/TbI0 Pa3paboTKH
MpaKTUYeCKMUX PeKOMeH ALK 110 MPOeKTHPOBaHUIO MeXaHU3MOB 1 CXeM Pa3/lWYHbIX TUTOB B3pbIBaTesel;

HABbIKU:

OpPUEHTHUPOBaHUsl B MeXaHHW3MaX WU YCTPOMCTBax YIIPaB/SIOLIUX CUCTEM DPa3/IMYHOIO HasHaueHUsl, UX
KPUTHYECKOT0 aHa/I3a ¥ BO3MO)KHBIX HalpaB/eHUI UX COBEPILIeHCTBOBAHUS;

peayM3auuy  (QYHKOMOHANBHBIX CxXeM U (YHKOUOHAJbHBIX 3a7lad THUIIOBBIMA MeXaHW3MaMU U
yCTPOWCTBAaMU B3phIBaTesiei.



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 TEXHUUECKUX CHCTeMax C 11e/TbI0 COBEepIIIeHCTBOBAaHUS B MPodeCcCHoHaMBHOMN
JlesITeIbHOCTH

¢ OIIK-6 — CrniocobeH pa3pabarsiBaTh M UCIIO/B30BaTh aITOPUTMBI M TIPOTPAMMBI, COBpEMEHHBIe
VH(OpMaLIMOHHbIE TEXHOJIOTUU, METObl M CPe/ICTBA KOHTPOJISA, AUarHOCTUKU U yTIpaB/ieHUs, IPUroiHbIe
JL7IsT IPAaKTHYeCKOTo TIpUMeHeHus B cepe cBoell rpodeccroHanbHON AesTeTbHOCTH

¢ TTK-1.1 — CrniocobeH pa3pabaTbiBaTh U UCC/IEIOBATh 3JIEKTPOMEXaHUUECKUE U 3TTEKTPOHHBIE
aBTOHOMHBIE CUCTEMBI YITPaB/IeHUs JeUCTBHEM BBICOKOAMHAMUYHBIX 00bEKTOB B YCIOBUSAX
TIOBBILLIEHHBIX BHELTHUX BO3/1€HCTBUIM

¢ [1K-1.4 — CriocobeH aHa/M3UPOBaTh MPOLECCH] BOCTI/IAMEHEHHs], TOPeHHs ¥ [IeTOHALMK B aBTOHOMHBIX
VMH(OPMAaLIMOHHBIX U YTIPaBJSIOLIMX CUCTeMaxX

¢ TIK-93 — CniocobeH reHepupOBaTh HOBbIE HEH [IJIs1 peIlleHus 3a1au [U(PPOBOH IKOHOMUKH,
abCTparupoBaThCs OT CTaH/[APTHBLIX MOJIeJel, IepeCcTpauBaTh CAMKHUBIIHECS CTIOCOOB! peleHus 3a/1auy,
BBIJIBUTaTh a/IbTePHATUBHbBIE BAPUAHTHI IEHCTBUH C 11e/1bI0 BEIPAOOTKH HOBBIX OMTUMAJbLHBIX
aJrOpUTMOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
JIeKuuu
IlpakTHyeckue
3aHATHA

CamocrosTe/bHasA

pabora cTyaeHToB

®dopmupyemast
KoMmmereHus, %

IIK-1.1

Paspen 1. B3peiBaTe/b Kak aBT uHbop M ynpas cucTeMa.
1.1 OcHoBHble TIOHsATHSI 06 aBTOHOMHBIX HH(OPMALIMOHHBIX 1 YIIPAB/ISIIOLMX CUCTEMAX U UX
CTPYKTypHbIe cxeMsl. 1.2 TexHuueckue Tpe6OBaHKs K COBpEMEHHBIM aBTOHOMHbBIM
MH(OPMALIMOHHBIM U YIIPAB/ISIOIMM cucTeMaM. 1.3 B3pbiBaTe/lbHOe YCTPOHCTBO - THIOBAs
aBTOHOMHasl MH(OpPMaLMOHHas 1 yIpaB/isioljas CUCTeMa; CTPYKTypHasi cxeMa
B3pPbIBaTe/IbHOIO YCTPOMCTBA M Ha3HAUeHHe 371eMEHTOB CTPYKTYPHOU CXeMBlI.

Paspen 2. OCHOBHbIE NOHATHS TeOPUHM aBTOMaTHYeCKOro ynpasenus. 2.1 TIpuHiuns
AEﬁCTBHﬂ CUCTeM YIipaB/ieHUsA U CUCTEM aBTOMAaTH4yeCKOro peryarMpoBaHusi; MO/ e/l
AAHaAMUYeCKUX U CTaTUYeCKUX CUCTEM. TlonsTHE COCTOSIHUS AVHAMHUYeCKUX CUCTEeM.
‘YpaBHeHHe COCTOSAHUS TMHeHHBIX chcTeM. JIMHeapu3aLys ypaBHeHUH cocTosiHus. TTpumMepsl
ypaBHeHHi1 cocTosHus cucTeM. 2.2 TTepesiaTouHble GyHKLMU U UX ONpefie/ieHHe 1o
YpaBHEHUAM COCTOSAHUS. Hepexo;:mme TIpOL|eCChl ¥ CTaTUYecKue OLIMOKY aBTOMATHUeCKUX
cucTeM yrpasyieHHs. 2.3 YacTOTHble XapaKTePUCTUKK HeNPepbIBHBIX U IUCKPETHBIX CHCTEM.
Hpumepbl pacqé'ra YaCTOTHBIX XapaKTepUCTUK.

10

Pazpgen 3. Cuiibl ¥ Apyrue Bo3jeiCTBYsI, BO3HUKAIOLIHE U /IeCTByI0IHe Ha foenpunac u
MexaHHM3Mbl B3pbIBaTesIeii B C1y)xeGHOM oGpameHun. 3.1 BubparoHHble, yiapHsle 1
KBa3HMCTaTU4eCKHe BO3/|efiCTBUs. YCKOpeHHUs TIpH repeBo3Ke pa3TMuyHbIMU BUaMU
TpaHcropra. Onpe/e/ieHne yCKOPeHHs CHapsiJa MpY MaJeHUH Ha KeCTKYIO U MATKYI0
niperpa/ibl. Onpe/iesieHNe MaKCUMa/bHBIX TepeMelleHNi B 0CeBbIX MHEePLMOHHBIX
MeXaHM3Max B3pbiBaresieil. KaueHue cHaps/ia 1o HaKJIOHHOM niockocTy. OlleHKa
Kacare/IbHbIX U LleHTPOOEXKHBIX CHJI, BOSHUKAIOIMX MPY KaueHUH. 3.2 3emMHast armocdepa u ee
cpoticta. Ctpykrypa armocdepsl. CBezienus o Tporiocdepe, crparocepe 1 HoHoChepe.
Temnieparypa, BIaKHOCTb U jaB/IeHHe BO3/lyXa B Pa3/IMUHbIX C/I0sIX arMocepsl. Mopckue
YCJIOBHSI: TYMaH, TeMIepaTypa OKpy»karoweit cpe/ibl. Tpormueckue ycnosusi, Kocmuueckune
yc/0Busi. BimsiHue aTMoC(epHBIX ¥ KOCMUYECKUX YC/I0BUi Ha 6e301acHOCTb U
6e30TKa3HOCTh JlelicTBYs B3pbiBaTenell. 3.3 du3nueckre BO3AeCTBIS HA OOBEKT B
cyke6HOM 06pallieH!H M Ha TPaeKTOPHH. DJIeKTpU3aliysl, KHHeTHUeCKHi HarpeB, H3MeHeHHe
YPOBHSI KOCMUUeCKOH 1 CONHeYHOMN pafiialiy. D/IeKTPOCTaTUUeCKHe U 371eKTPOMarHUTHbIe
HaBOZIKM. XapaKTePUCTUKH 3TUX (GaKTOPOB.

14
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Paspesn 4. DyieMeHTbI TeOPUH Ko/1e6aHUii IPUMEHHTETHHO K 3aa4aM, BO3HHKAIIUM
NpH MPOEKTHPOBAaHHH MeXaHH3MOB H YCTPOHCTB B3pbIBaresei. 4.1 KonebarenbHele
cucrembl. CBOGOZHBIE U BbIHY)X/|eHHbIe KosieGaHust B cicteMax. OripesienieHne cOGCTBEHHBIX U
Pe30HAHCHBIX YaCTOT TUITOBBIX Ko/lebaTe/lbHbIX CHCTeM. B/IMsHYe CHJT COMPOTUBIIEHHs Ha
KosebaresbHbIe TlapamMeTpbl. BpemeHHbIe, (ha3oBbie 1 (ha30BO-BpeMeHHbIE 3aBUCUMOCTH. 4.2
Bubpoyzapssle Konebanus. MeTo/ibl Ope/ie/IeHHs MAaKCUMAIbHBIX MepeMelleHni B
BHOpOYy/japHBIX CUCTeMaX. AHa/U3 06/1aCTH CyLLeCTBOBAaHHS TePUOANYECKUX BUOPOYapPHBIX
PEXXMMOB 1 OLieHKa BUOPOYCTOMYMBOCTH OCEBBIX MHEPLIMOHHBIX MeXaHU3MOB. 4.3
DnekTprueckye KoneGaHus 1 UX aHA/OIUsl C MeXaHUUeCKMMH KoneGaHusIMU. D/TeKTpHyeCKHit
KojtebaTe/bHbII KOHTYP, COflepXKalljuii CONPOTHB/IeHHe, KOH,eHCAaTOp 1 UHAYKTHBHOCTb.
Pe30HaHC TOKOB U HarpshkeHUi. [Io6pOTHOCTb KosieGaTe/IbHOM crcTeMsl. 4.4 PasnoxkeHue B
psj Pypbe U NpakTHUYeCKoe NIPUMEeHeHKe 3TOr0 Pa3/ioKeHHs B 3ajlayax, CBA3aHHbIX C
06paboTKOIi aHA/IOTOBBIX ¥ LU(POBLIX CHrHaIoB. 4.5 ABTOKO/Ie6aHNUsI U aBTOKO/Ie6aTe/IbHble
cucreMbl. ABTOKO/Ie6aTe/IbHast CCTeMa Ha pUMepax (yHKLIMOHUPOBAHUSI CITyCKOBBIX
PerysiTopoB YacOBBIX MEXaHU3MOB B3pbiBaresiel U QyHKLIMOHUPOBAHUS aBTOAMHA
pajiMoB3pbIBaTeseil.

11
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Pa3pen 5. Cuiibl HHepIMHU NpH BeIcTpesie. 5.1 Cuibl HHepLUK NPU apTU/UIEPUHCKOM
BbICTpeste. OCHOBHbIE CBeJleHHst 00 apTH//IepUICKNX CHCTeMax. [IBIDKeHYe apTU/IepHiiCKOro
CHaps/a B KaHasle OPyaust U Ha yuacTKe nocezeiicTBust. PU3nueCcKuil CMbIC JaB/eHUst
topcupopanus, Criocobs! yueTa neprioga popcrposanust. OceBast, IIeHTpoOeHast,
Kacare/lbHasi U KOPHOJICOBA CU/IbI MHepLH. KoadduiiieHTb! 0CeBOii U L{eHTPO6eKHO#
B3BOZMMOCTH. CU/Ibl MHEpLMM /leTasleii B3pbIBaTe el U NPUMepbl X yueTa U UCIO/Ib30BaHus.
5.2 Cubl MHEpPLIUY TP MUHOMETHOM BbIcTpesie. Oco6eHHOCTH MUHOMETHOTO BBICTPeIA.
OCHOBHbI@ TeXHHUeCKHe XapaKTePUCTHKN COBPEMEHHBIX MHHOMETOB M MUH. 3aBUCHMOCTH
/151 YCKOPEHUsI MUHBI [P BbICTpesie. OCO6eHHOCTH JABMKEHHUs] MUHBI TIPH BBICTPe/ie U Ha
TpaeKTOpuH. 3HaueHus K03 duLieHTa oceBoit B3BoAUMOCTH. 5.3 CHIbI HHEPLUK NPU
PeaKTHBHOM BbIcTpese. CH/IBI 1 MOMEHTBI, /IefiCTBYIOI[1e Ha PeaKTUBHBIH CHapsif|. YCKOpeHus!
JIBIDKEHMsI HeyYTIpaB/isieMbIX 1 YTIPaB/IsieMbIX PeaKTUBHBIX CHAPsII0B Ha IyCKOBO# yCTaHOBKe,
TIpY OT/le/IeHUH PaKeThl OT CTapTOBOIO yCKOPUTeIsl. BnsiH1e TeMriepaTypbl Ha yCKOpeHHe
JIBIDKEHMsI peaKTUBHOTO CHapsija. [laBneHns ¥ TeMIiepaTypbl B KAMOpax CTapTOBOTO U
MapleBOro iBurareseid. Bubpaiyu, Bbi3BaHHbIe paboToii ABuraresneid. Cisbl HHEPLUN Ha
aKTHBHOM Y4YaCTKe TPaeKTOpPUH. AKTHBHO-PEaKTHUBHBIH BBICTPEJI, ero 0CO6eHHOCTH 1
OCHOBHBbI€ ITapaMeTpbl.

13

15

Paspen 6. Cuibl HHepLMH AeTa/lell B3pbIBaTe/el, BOSHHKAIOIHE MPH CI0)KHOM
ABIDKeHHH Ooenpumnaca. 6.1 CrcTeMbl KOOP/JMHAT /i1t OTIpe/je/ieHHsi 1apaMeTPOB JBIDKEHHst
CHaps/Ja U fietanel B3pbiBareseil. [JBrkeHre abCoMOTHOR, OTHOCUTE/IbHOE U ITePeHOCHOoe.
3akoH HbI0TOHa /17151 HeMHepIMaIbHBIX CUCTeM. 6.2 I71aBHBII BEKTOP M IVIaBHBIM MOMEHT CHJT
KaK XapaKTepMCTHKM CHJIOBOTO Bo3/lelicTBUs. Haxox/ieHue I71aBHOr0 BEKTOPa M IJIaBHOIO
MOMeHTa CH/1 MHepPLIMU A/ leTajlel pa3IuyHoi KoH$Urypauuu (I013yH, MOBOPOTHAsI BTY/IKA,
TIOBOPOTHBIN AUCK). MOMeHTbI MHEpLIUK JeTasiell B3pbiBaTesel. LleHTpoGeXKHbIi MOMEHT
VHEepLIMHY U ero 3aBUCUMOCTb OT YI7Ia [TOBOPOTA JleTau.

20
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Pazpen 7. [l KHe BO3/IefCTBHsA, HCIBITHIBaeMble (0enpUnacoM H B3pbIBaTe/ieM
Ha TPAeKTOPHH. 7.1 Cunbl 1 MOMEHTBI, AeﬁCTBy}OU_[HE TIpU JBYDKEHHHU CHaps/ia B BO3AyXe 1
HX OMpe/iesieHre TIpH J03BYKOBOM U CBEPX 3BYKOBOIT CKOPOCTSIX /IBI)KEHUsI. YpaBHeHHe
JIBIDKEHMS CHapsifia B Bo3zyxe. VI3MeHeHHe IMHEHHOW 1 yITIOBOM CKOPOCTe#t JBIKEHHS
CHapszia Ha TpaekTopun. ®opmyna CreskuHa. [IperiecCHOHHO-HYTalMOHHOE JIBIDKeHHe
CHapsi/ja Ha TPaeKTOPUH, PHYHHBI €T0 BO3HUKHOBEHHS M OCHOBHBIe rapaMeTphl. Cuia
HyTauuu. Cuia 1060BOro conpoTueieHust, nogbemMHas cuia. Koadduipmenr Haberanus. 7.2
Cubl WHEepLUY, BO3HUKAIOIMe NP OTAe/1eHUH 60enp1/1naca OT HOCHUTeJId, TIPYU PACKPBITUU U
JABWKEHUU KaCCeTHBIX 60erHHaCOB.
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4 7 Paspen 8. Cunbl, BO3HHKaIOIKe NPU CKOM /leHCTBHH CHapsja ¢ 22 14 6 8 8 15
nperpajgamu. 8.1 O61ye 3aBUCUMOCTH COMNPOTHB/IEHHSI CPe/ibl IBI)KEHHIO IPOHHUKAIOLLEr0
TeJIa ¥ ee YaCTHbIE C/Iyuad PUMEHHUTE/IBHO K MPerpajiaM C pa3inuHbIMH (DU3HKO-
MeXaHH4YeCKMMH cBolicTBaMu. [IpoHHKaHKe CHapsifia B IPYHT, GeTOH, KAMEHHYIO K/IaJKy.
Oripe/ieieHre CIJI MHEPLIMH, BO3HHUKAOLLMX [PU COy/AapeHuH Goerpuiaca ¢ rpyHTOM.
PukomieTHpoBaH1e CHapsiJia OT IPYHTA, ONpe/ie/ieHr e CH/l HepLMY NPY PUKOLLIETHOM yAape
(TonepeyHbIe, OCEBbIE, KacaTe/lbHbIe CH/IbI MHepLUK). 8.2 Yiap cHapsizia o 6ponto. ®opmyria
JKako6 e Mapa. PacueT cpejiHero yckopeHust CHapsija B rpoLiecce npo6buTHs nperpazpl. 8.3
Yaap cHapsza o Bogy. OCHOBHBIE 3Tarlbl IIPoLiecca coy/japeHust CHapsia C BOAOM U /IBHKeHUs
cHapsizia B Bofie. IIoHsATHe O MpHUCOeJMHEHHO# Macce BOZbI. BinsiHIe CKOPOCTH COyaapeHus ¢
BO/I0I1 Ha XapakTep y/iapa 1 1eperpysKy rpu yzaape. OripeZie/ieHrie rlapaMeTpOB /IBHKeHUs
cHapsizia B Bogle. Oripe/ie/ieHHe yCTaHOBUBLLEHCS CKOPOCTH /IBW)KEHUs CHaps/ia B Bogie. 8.4
BonHOBBIe siBlIeHHs IIPY B3aMMO/EICTBUM CHapsijia € niperpagamu. ®Pu3nueckre 0CHOBbI
siBnieHusi. OCHOBHBIE 3aBUCHMOCTH /11 pacyeTa rapaMeTpOB yJapHOTO BO3JEHCTBHS U BOH
yrpyrux edopmaiuii B 3aBUCHMOCTH OT CKOPOCTH B3aUMO/eHCTBHSA. DHepreTuueckue
COOTHOLLIEHHsI TIPH BOIHOBBIX Mporieccax. 8.5 Oco6eHHOCTH JBHKEHHsI B TIperpaje
nedopmMupyemoro cHapsija.

Bcero 3a 7 cemecTp 108 68 34 34 40 100

Bcero no gucuyIn/inHe 108 68 34 34 40 100

3.2. AyAUTOPHBII NPAKTUKYM

Oo0neMm,
Ne Homep n HauMeHOBaHuUe pa3jena
o/ e — TeMa NpaKTUYeCKOro 3aHATHUSA aya.
4acoB
Pa3pen 1. B3peiBarensb Kak Pa3bop CTPYKTYPHBIX CXeM B3pbiBaTesiell Kak
1 |aBTOHOMHas uHGOpPMaILMOHHas U aBTOHOMHBIX MH(OPMALIMOHHBIX ¥ YIIPaB/ISIOIAX 4
YIIpaB/ISIFOLLAs CUCTEMA. CUCTEM
OcCHOBHbIe TIOHSTUS] TEOPHUM aBTOMaTHyeCcKoro
Pa3pen 2. OcHOBHBIe MOHATUSA yIpaB/ieHusl. YpaBHeHHe COCTOSTHUS TMHeMHBIX
2  |TeopuH aBTOMarhuyecKoro cucteMm. [Ipumepsl ypaBHEHUM COCTOSIHUSI CUCTEM. 2
YIIpaB/IeHUSI. Iepemarounblie GyHKIMY U UX OTpefiesieHre 10
YPaBHEHUSM COCTOSTHUS
OrnpefeneHre MakCMMa/bHBIX eperpy30K Npu
3 PaBAeJJ 3. Curl 1 Apyrue na,qilfmn CHaps/a Ha pas3/nuHble ﬁpeil)"}[l)a,qbl 15 2
BO3/IeHiCTBUS], BO3HUKAIOIIKE U
N cy>keOHOM oOpaltieHuy.
JIeMCTBYHOIIME Ha OoemnpuIiac u -
MeXaHU3MbI B3DBIBATENIEH B OrnpefienieHrie MakCMMa/bHBIX MepeMelleHU pu
4 | NTyskeB6HOM 0BpaLIeHHUH. MaJleHWy CHapsJia Ha pas/InyHble rperpajsl B 4
cty>kebHOM oOpaltieHuy.
OnekTpuyeckre koaebaHUs M UX aHAIOTHs C
Pasgen 4. DnemeHTsI TEOPUU MexaHHueCKUMU KosleOaHUsAMU. D/eKTprUueCcKui
5 |konebaHui MPUMEHUTETHHO K KojiebaTe/TbHbIM KOHTYP, COZIepIKall[iil COTTPOTHB/IEHHE, 2
3a/,ayaM, BO3HUKAIOLL{UM MPH KOHJieHCaTop Y MHAYKTUBHOCTh. Pe30HaHC TOKOB 1
MIPOEKTUPOBAHNY MeXaHHW3MOB U HarpsKeHUH.
6 YCTPOWCTB B3pbIBaTeJIei. Paznoxxenue B psig @ypbe U NpakTAUeCcKoe 7
NpYMeHeHHe 3TOTO Pa3/IoKeHUs
NccnenoBanvie 0CHOBHBIX TapaMeTPOB, BAUSIIOIIMX Ha
v Pasgen 5. Cusibl MHEpLMY NTPU Ha/Ie)KHOCThb cpabaThiBaHUsI HAKOBHBIX MEXaHW3MOB ’
BBICTpeJIe. BO B3DbIBATeSAX K apTU/UIEPUHCKAM U
TypbOpeakTUBHBIM CHapsiiaMm
8 Omnpegenenue OCeBBIX 1 ueHTpuo6e>KHLIX MOMEHTOB ?
VIHepLUU JieTasieil B3pbiBarenei
Pasyien 6. CHlbl HepLYH feTaneil Ornpenenexnue ycno§1/1171 BpallleHus JeTajnei
9 o B3phbIBaTe/Isl MO7, [ieliCTBUEM KacaTe/TbHbIX CUJT 2
B3pbIBaTe/iel, BO3HUKAIOLME IPU
CJI0OKHOM JIBW)KEHUM Ooerpunaca. MHEpHMH -
OrnpesienieHye Ccui, AeMCTBYIOLIUX Ha AeTanu
10 B3phbIBaTe/eil IPU apTU//IEPUIICKOM BBICTpeTe, 2
Harnpumep, B MexaHusMe tuna [JM/IB-6
Pa3zpen 7. JuHamuueckue
1 BO3/leliCTBUS, UCITbIThIBAEMbIE OneHka cul, efCTBYIOIIMX Ha JleTaly B3pbIBaTess Ha ’
Ooernpuriacom 1 B3pbIBaTeieM Ha TpaeKTOpUH.
TPaeKTOpUHU.
Paznen 8. Cunbl, Bo3HUKatolue rnpu |OrnpesesieHre U3MeHeHUs JUHaMUUyeCKUX Bo3/eHdCTBUN
12 |aHaMu4eCcKoM B3aMMOJeCTBUM Ha CHapsi/i TIpY ero BCTPeur C pa3IuyHbIMU 8
CHapsijia C mperpajamu. rperpasamu
Bcero 3a 7 cemectp 34

3.3. CamocrosTenbHast padora crygenra (CPC)

7 31042



Ne Homep v HaiMeHOBaHHe pa3jesia Oo0Bem,
Cojaep)xaHue y4e0HOro 3a/|aHUsI
n/n JUCLUNIUHBI 4acoB
1 ITpopaboTka ayAUTOPHBIX 3aHSATHMA. 1
Paspen 1. B3peiBaresib Kak aBTOHOMHas gdmp M/IEHHME NPAKTUHECKIX 3AHATHH.
2  |vHdOpMaLMOHHAas U YIpaB/sIoIas CHCTeMa. bIMOTHEHNE 3a/JaHIH /T 1
camocTosiTenbHOM paboTel. TToaroToBKa K
pyOeXXHOH aTTecTalyu.
3 |Pa3gen 2. OCHOBHBIE TIOHSITHSI TEOPHU ITpopaboTKa ayIUTOPHBIX 3aHSATHIA 1
4  |aBTOMaTUYeCcKOro yIpaB/ieHUsl. OdopmieHHe NpaKTHYeCKUX 3aHATUN 1
Pa3gen 3. Cunbl U IpyTHe BO3/eHCTBUS,

g [BOSHMKAIOLIMe U AeHCTBYIOLHe Ha Ooernpuriac u TpopaGoTka ayMTOPHbIX 3aHsTHA 7
MeXaHH3MbI B3pbIBaTe/el B Cy>KeOHOM
obparieHuu.

6 |Pazgen 4. DneMeHTHI TeOpuH KosiebaHMi IMoarotroBka K pybeskKHO aTTeCTal[iu. 1
MIPUMEHUTE/IBHO K 3a7jauaM, BO3HUKAIOIIUM TIPH .

7 . ITpopaboTKa ayIUTOPHBIX 3aHATHH. 1
MPOEKTUPOBAaHUH MeXaHU3MOB U YCTPOWCTB

8  |B3peIBaTeseii. OdopmsieHre paKTUUECKUX 3aHATHM. 1

9 OdopmiieHue MPaKTUYeCKUX 3aHSATHU 3
Pazpen 5. Cusibl MHEpLWU NPY BBICTpeTIe. =

10 ITpopaboTKa ayIUTOPHBIX 3aHATHIH 4

11 . .. [TIpopaboTka ayAUTOPHBIX 3aHSATHIA 3
Pazpen 6. Cubl iHepLUWY [leTajiel B3pbiBaTeseH,

IMoxgroToBka K craue

12 |BO3HUKarOLMe TIPU CJ0XKHOM [IBXKEHUUN 2

6 nuddepeHIMPOBAaHHOTO 3aueTa.
oernpuriaca. -

13 OdopmsieHme MPaKTUYeCKUX 3aHATHU 3

14 . ITpopaboTKa ayIUTOPHBIX 3aHATHH. 2
Pasgen 7. [luHamMuueckue BO34eUCTBUS, =

15 OdopmiieHne NMpakTHUYeCKUX 3aHATUM. 2
WCTIBITEIBaeMbIe 60ETPUTIACOM U B3phIBaTe/IEM

16 |Ha TpaeKTOpHH. ITogroToBka K cpaue 4
nuddepeHLIIPOBaHHOTO 3aueTa.

17 ITpopaboTKa ayJIUTOPHBIX 3aHATHH. 3

Paspen 8. Cyibl, BO3HUKAIOIIUE NIPU
. IToaroroBka K cjaue
18 |gMHaMKMUYeCKOM B3aMMOZEWCTBUM CHapsza C 2
nuddepeHITPOBaHHOTO 3ayeTa.
rperpajamu. v
19 OdopmiieHre PaKTUUECKUX 3aHSATHIA. 3
Bcero 3a 7 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3/4/5| 6 (7|8 9 10 [11(12|13|14|15]| 16 17

7 Jin3 Komn | IP

Op Borp.Jud.3au, aud. 3au.

An

YcnoBHBIE 0003HAYCHUS:
[P — nuarHocTHUecKasi paboTa;
Komnn — konnoksuywm;

Bonp.lud.3au — Bonpock! K AnddepeHI[IPOBAaHHOMY 3aueTy;

aud. 3au. — quddepeHITMPOBaHHBIN 3aUeT.

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromux dhopmMax:

[IMarHoCTUYeCKasi pabora;

KOJIJIOKBUYM;

BOTIPOCHI K i depeHI[MDOBaHHOMY 3aueTy.

IIpomMesKyTouHasi arTecTanus IPOBOAWUTCS B popMax:

hdepeHITPOBaHHBIN 3aUeT.
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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.T1. CmupHOB, E. b. I'penioBa, C. A. Kapnos. . IIpoektrpoBaHye U pacyéT ynpyrux 3/1eMeHTOB B
MeXaHU3Max B3pbIBaTesiel O0enprIacoB 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. ®. Ycrunosa, 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/IEKOMMYHHKAIIMOHHOM ceTy "VIHTepHeT", He0OXOAUMBIX J1/IsT
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 AlbyKc.py - 3T0 60/bI110H BLIOOD aKTyabHOMH 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.



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 AMCLUILIHHbI
TEOPETUYECKHE OCHOBBI ABTOHOMHBIX NTH®OPMAIIMMOHHBIX ! YIIPAB/IAIOIIINX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Ouctiuminia TEOPETUYECKHUE OCHOBBI ABTOHOMHBIX MH®OPMAIIMOHHBIX U
YITPAB/ISAIOIIIUX CUCTEM sBisieTcss JUCLIMIUIMHOM 00s13aTelbHOM uYacTu O0ka 1 mporpamMmbl
TMOATOTOBKM MO HampasieHuto 27.03.04 YnpaeneHue 8 mexHuueckux cucmemax. JuCUWI/IMHA peaM3yeTcsl Ha
tdakynerete E Opyxkue u cucrembl Boopyxenusi bBI'TY "BOEHMEX" um. [O.®. YctunoBa kadezapoii E6
ABTOHOMHBIE MTHO®OPMALIMOHHBIE N YIIPABJIAROIIWE CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IMK-1.1 CriocobeH pa3pabaTeiBaTb M HCC/IEI0BATh 37EKTPOMEXaHUUeCKHe M 3JIeKTPOHHbIE ABTOHOMHBIE
CUCTEMbI YTpaBJeHUS [IeMCTBUEM BBICOKOJWHAMUYHBLIX OOBEKTOB B YC/IOBUSAX TIOBBIIIEHHBIX BHEITHUX
BO3J€MCTBUIA.

CojepkaHve IUCLMILIMHBI OXBaTblBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C H3yueHHWEM TeOpeTHYeCKUX OCHOB
(GyHKLMOHUPOBAHUSI TUIOBBIX CXeM W 00pa3lioB aBTOHOMHBIX MH()OPMAIMOHHBLIX U YIIPAB/SIOMIUX CHCTEM, B
TOM 4YHC/le B3pbIBaTesIel /il pa3iuuHbIX OoenpuracoB Ha Oa3e cBeJeHH 00 0COOEHHOCTSX JMHAMUKH 3THUX
OoernpunacoB TMpy BhICTPesie, HA TPAeKTOPUH U TMPU B3aUMOEHCTBUM C TIperpajlaMu, 4to sIBJISIeTCS] OCHOBOM
OBJIaJIeHHsI CTyJeHTaMU HaBbIKaMH aHajM3a W CUHTe3a B3pbiBaTesield Kak NMPUOOPOB yIipaB/ieHUsl [JeHCTBHEM
6oeBbIx uacTell GoerpuracoB. B3pbiBaTenb paccMarprBaeTcs Kak THIIOBasi aBTOHOMHasi MH(OpPMaIMoOHHas U
yTpaB/sioOLjasi CHUCTeMa C BbICOKOSHEPreTUYeCKUMH BBIXOJHBIMUA HMIY/JIbCaMHU. JJUCLMIIMHA SIB/SETCS
OCHOBOM /|75 MOC/IeYIOIIMX KyPCOB I10 POEKTUPOBAHMIO U MOZIeIMPOBAHMIO aBTOHOMHBIX HH(OPMALIOHHBIX
Y YIPAaB/SIOIUX CHUCTEM, a TakKXKe /IS BBIMOJHEHUs] HAyYHO-MCC/Ie/|0BaTe/IbCKON PabOThI CTYIEeHTOB W AJIs
BBITIOJTHEHUS KYPCOBBIX U BBITYCKHBIX KBaMM(HUKALIMOHHBIX PaboT.

[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;
*  KOJ/UIOKBUYM;
e BOMPOCHI K AU epeHI[IPOBAaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
e uddepeHIMPOBAHHBIN 3a4eT.

OO01jast TPyI0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI
MIPelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakThdeckue 3aHaTusA (34 4.), camocTosTesnbHas pabora
cryzeHrta (40 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TEOPETUYECKHE OCHOBBI ABTOHOMHBIX NTH®OPMAIIMOHHBIX ! YIIPAB/IAIOIIINX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 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 yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

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

HaumeHnoBanme paboTbI

PexkomMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3zgen 1. B3poiBate

JIb KdK dBTOHOMHAaA I/IH(l)OpMaHI/IOHHaﬂ U yIIpaB/IAKOLIaA CUCTeMdA.

ITpopaboTka ayguTOpHBIX

o 1
SAHATHI. A. TL. CmupHOB, E. B. [periosa, C. A. Kaprios ; BI'TY
Od)opw)uamae TPAKTUHECKUX | "BOEHMEX" um. . ®@. YcruHoBa. TeopeTuueckue 0OCHOBbI
3QHGTHM. Brmo/Henye TpOeKTHPOBaHus B3pbiBaTesed. U. 1 Cubl 1 MOMEHTHI B
3ajaHud A MeXaHH3MaX B3pbIBaTesiell NPy apTU/UIEPUICKOM BBICTpeJIe: 1
CaMOCTOATENLHOM paboThl. | Ty "BOEHMEX" um. [l ®. Yeruosa, 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. . CHCTeMbI YITPaBIeHUS 1
B3pbIBOM. OCHOBHI aHanu3a u cuHre3a: CI16. BT TY
Odopmiierivie MPaKTHYECKHX "BOEHMEX" um. JI. ®. Ycrusosa, 2000 (I71aea 1) 1
3aHATUN
Wroro no pasgeny 2 2

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

B3pbIBaTe/Ied B CJIy)KeOHOM 00paleHu .

A MeXdHHUu3MbI

ITpopaboTKa ayAUuTOPHBIX

A. B. BabkuH, B. A. Benganos, E. ®@. I'pszHos. . Cpeznctea
niopakeHusi ¥ 6oeripunacer: M.: U3g-Bo MI'TY um. H. 3.
Baymana, 2008 (Ctpanutibt 843-902)

3aHITUN I". B. Bap6arog, A. TT. CMupHOB. . CUCTEMBI YITPaBIe€HUS 2
B3pbIBoM. OCHOBBI aHamm3a u cuHresa: CII6.BI'TY
"BOEHMEX" um. . ®@. YctuHoga, 2000 (Ctpanuisi 58-60)
Wrtoro no pasgeny 3 2

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

IMoaroToBKa K pybeskHOH
aTTecTaluM.

ITpopaboTKa ayAuTOPHBIX
3aHSTUM.

Odopmenue rnpakTUyeCcKUX
3QHATUMN.

E. B. Kynbkos. . TeopeTrueckrie 0CHOBBI TPUOOPHBIX
ycrpotict: JLBI'TY "BOEHMEX" um. 1. ®. YctuHosa, 1973
(T'nama 1)

1. T TTaHOBKO. . OCHOBBI ITPUK/IAJHOM TeOPUH KojiebaHuH 1
yznapa: M.: JIubpokom, 2010 (Ctpanunsr 10-35)

E. B. KynbkoB. . TeopeTryeckre 0CHOBbI IPUOOPHBIX
ycrpotict: JLBI'TY "BOEHMEX" um. . ®. YctuHosa, 1973
(Ctpanunpl 5-52)

A. TI. CmupHoB, E. b. I'perioBa, C. A. Kapros. .
IIpoekTrpoBaHye U pacyéT YIIPyIUx 371eMeHTOB B MeXaHW3Max
B3pbIBaTeseii H0ernpuIIacoB pasIMUYHOTO Ha3HAYeHMSI:
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 ayiUTOPHBIX
3aHATUU

A. B. BabkuH, B. A. Benganos, E. ®@. I'pssHos. . CpenctBa
riopakenusi u 6oenpunacel: M.: U3ga-8o 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. Uypbanos. . 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 ropakenusi 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. B3pbIBOoM. OCHOBHI aHanu3a u cuHresa: CI16.BI'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. [ilunaMuuecKue BO3AeHCTBHA, HCNIBIThIBaeMble 00ENPUIIACOM M B3pbIBaTe/IeM Ha TPAeKTOPHH.

ITpopaboTKa ayAUuTOPHBIX

A. B. BabkuH, B. A. Benganos, E. ®@. I'pssHo.. . CpezcTea

3aQHATHI. ropakeHus ¥ 6oenpumnacer: M.: M3a-8o MI'TY um. H. 3. 2
OdopMIeHHe MPAKTHYeCKHX Baymana, 2008 SCTpaHI/IL[bI 854-924)
3QHSTHA E. B. Uyp6aHos. . Kparkwuii Kypc 6ammuctuku: CI16.BI'TY 2

"BOEHMEX" um. []. ®. YctuHoBa, 2006 (Ctpanurs! 13-102)
IloaroToBka K caave I". B. Bapb6aios, 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.

ITpopaboTKa ayJUTOPHBIX

A. B. BabkuH, B. A. Benganos, E. ®@. I'pssHoe. . CpeznctBa

3aHATHH. nopa>keHusi U 6oenpunacel: M.: U3a-80 MI'TY um. H. 3. >
IToaroToBKa K ciaue Baymana, 2008 (Crpanutipi 924-952)
muddepeHLIIPOBaHHOTO I". B. Bap6aros, A. I1. CMupHOB. . CUCTeMBbI yTIpaB/ieHusT 2
3aueTa. B3pbIBoM. OCHOBBI aHam3a u cuHre3a: CII6.BI'TY
OdopmeHue MpakTUYeCKUX "BOEHMEX" um. [I. ®@. YcruHosa, 2000 (Ctpanuribi 112-
3aHATHI. 143) 3

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/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

*  KOJJIOKBUYM;

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

Kputepuu orjeHuBaHus

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 - aTTecTarys.

KonnokBuym

Ha KonnmokBryM BBIHOCHTCS YacTb MaTtepuasa JuddepeHIIMPOBaHHOrO 3auéTa; OljeHKa 3a KO/UIOKBUYM
YUUTBHIBAETCS [IPY BbICTAB/IEHMH OLIEHKU 110 UTOraMm 3auéTa.
OTBeT OLleHHBaeTCs TPero/jaBaresieM 10 YeThIPEXDAIbHON CHCTeMe; OL[eHUBAIOTCSI KOPPEKTHOCTh U TIOJTHOTA
oTBeTa.
OLieHKa BBICTaB/ISI€TCS COTIaCHO CJIEAYHOLUM KPUTEPUSIM:
«OTJIMYHO» - TTTyOOKOe yCBOEeHWe MaTepuasa - TIoJHbIe, TT0C/ie[JoBaTe/lbHble, TPAMOTHBIE U JIOTHYeCKU
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/lajleHre HeoOX0AUMBIMHM HaBbIKaMU
TP BBITIOJIHEHUM NPaKTUYEeCKUX 3a/1ay;
«Y[,0BJIETBOPUTE/IBHO» - YCBOEHKE OCHOBHOI'O MaTepuasla - [Ipy OTBeTe J0MyCKarTCsl HETOYHOCTH,
He/I0CTaTOYHO TpaBU/IbHbIe (HOPMY/IMPOBKY, HapYIleHe T10C/Ie0BaTeIbHOCTH B U3/I0)KeHWH MaTepuaiia,
3aTpy[HEeHUs B BbINOIHEHUH NTPAKTUUeCKUX 3a/JaHul;
«HeyNIOB/IeTBOPUTETBHO» - He3HAHWe MaTepuasa, TPy OTBeTe BO3HUKAIOT OUIUOKH, 3aTPYIHEHHS MPH
BBIMOJTHEHUM TIPAKTUUECKHUX PaboT.
ITo pe3ynbraram caur 00yJaroMcs KO/UTOKBAYMa TIPerofiaBaTesib BEICTAB/IsIeT OL[EHKY COTIaCHO
BbIIIIEyKa3aHHBIM KPUTEPUSIM, TIPH 3TOM KOHTPOIBLHOE MePOIIPUsITUe CUMTAETCS YCIIeIIHO MPOiIeHHbIM B
C/lydae Mo/lydeHus: 00yuaroIuMCst OLEHKH He HIDKE, ueM "yIOB/IeTBOPUTE/IBHO' .

OpuUeHTHPOBOYHBIN NlepeyeHb BEIHOCUMBIX Ha KOJIJIOKBUYM:

1. OnpezienuTh yca0BUsi cpabaThIBaHKs HAKOIBHOTO MeXaHW3Ma LIeHTPOOeXXHOTO THIla BO B3phIBaTesnie K
TypOOpeakTUBHOMY CHapsiAy MpU C/iefyIOLMX ucxogHbix AaHHbix: 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 (TIOCTyTaTebHOe U BpalljaTesbHoe). OnpesiesieHrie MOMEHTOB MHEPLIUK Pa3/TMUHbIX
Tes.

4. YpaBHeHHe, OMUCHIBAIOIIEE MPOIECChI B /IEKTPUYECKOM K0JiebaTelbHOM KOHTYPE.

5. BpemeHHeble, (ha3oBbie U (ha30BO-BpeMeHHbIE MarpaMMbl, XapaKTepU3YHOIIHe KosiebaTe/ibHbIe MPOIeCChl B
JVHAMUUYECKUX CUCTEMax.

6. CoBpemenHast aptuiepusi. O61ias xapakrepuctika. Kinaccudukaliys apTU/IIEPUICKUX OPYAMIA Ha3eMHOMH
apTiwuiepuu. TakTMKO—TeXHUYeCKre TpeOOBaHUs K apTU/UIEPUICKHM CHCTeMaM, OCHOBHBIE O0eBbIe
TpeboBaHus (MOTYIIIECTBO, aTbHOOOHHOCTb, TOUHOCTDL CTPETLObI, OTHEBasi MPOU3BOAUTETHBHOCTD, PEXKUM
OTHS1, MAHEBPEHHOCTb U JIPYTHE).

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

8. Curbl MHepLIMY, BO3HMKAIOLMe TIPY apTHI/IepUiickoM BbIcTpesie. Pu3nyeckue MpoLecchl, ypaBHeHHE
JIBIDKeHHs CHapsiia, OCHOBHbIE (POpPMy/bl. XapakTep U3MeHeHUs [jaB/ieHus], 0CeBOM TMeperpysKkH,
TIOCTYTIaTe/IbHOM U BpalljaTe/TbHOW CKOPOCTeM IpH IBWPKeHUH CHapsi/ja B KaHasie cTBosa. KosdduieHT
MOry1iecTBa apT. cucteM. OripeJesieHre CpeJHero 3HaueH!st 0CeBOM Tieperpy3Ky MpU JABIKEHUH CHapsi/a B
KaHaJle CTBOJ/1a U ONpeJiesieHre CPeJHEr0 BpeMeHU IBW)KEeHUS CHapsila B CTBOJIE OPYAUSI.

9. OnpezieTh MaKCUMaJIbHYIO MIeperpy3Ky, BO3HUKAOIIYIO TPU MaJleHUM CHapsi[ia 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 - MPsIMOYTOIbHBIH.

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. YcTaHOBUTE CBfI3b MEXKY BBICOTOM Oe30macHOro nazeHus, rabapuraMmy Mexanusma (pabounii xof -a) u
YCJIOBUSIMU B3BOAUMOCTH (K-K03((ULIMEHT 0CeBOil B3BOJUMOCTH.

13. OnpefenuTh MakCUMa/bHYIO Tleperpy3Ky, BOSHUKAIOIYIO IPY NaJileHNH CHapsiZia Ha YyTYHHYHO IJIUTY C
BbICOThI H=2M, Bpemsi coyziapenus c rmroi 0,2 Mc, koadduiimeHT BoccTaHoBmeHus npu yaape 1,0. 3akoH
H3MeHeHUs Neperpys3Ku — IOMyCUHYCOXA.

14. O6uii ciyuaii najieHust CHapsiJia Ha yIpyroe OCHOBaHWe. YpaBHEHHe BWKeHUsI 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 TPY 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 (ITOCTyIaTe/bHOe U BpaljarenbHoe). Onpe/iesieHMe 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 aptusiepusi. O061iiast xapakTepucTrka. Knaccrubukaiys apTHIIepriCKUX Opyanid Ha3eMHOR
apTiuiepuu. TakTUKO—TeXHUYeCKre TpeOOBaHUsA K apTU/JIEPUMCKHM CHCTeMaM, OCHOBHbIE O0€eBbIe
TpeboBaHus (MOTYIIeCTBO, /JaIbHOOOHHOCTh, TOUHOCTD CTPEJTLOBI, OTHEBast TPOU3BOUTETBHOCTD, PEXKUM
OTHS$I, MABHEBPEHHOCTb U JIpyTHe).
7. ®u3nuecKre 0CHOBHI BhICTpena. BinsHye napaMeTpoB BhICTpe/ia Ha Haua/lbHYH) CKOPOCThb CHapsifa.
8. Cunbl MHepLIMY, BO3HUKAIOIIMe TIPY apTH//IepuiickoM BeIcTpesie. du3nyeckue MpoLiecchl, ypaBHeHHe
[IBIDKeHHs CHapsiia, OCHOBHbIe (POpPMYy/Ibl. XapaKTep U3MeHeHUs JaB/ieHusi, 0CeBOM Teperpy3KH,
MOCTYTIaTeIbHOM U BpaIllaTe/IbHOM CKOPOCTeH TpU ABW)KEHUM CHapsi/ia 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, BO3HUKAIOIIYIO0 NP MaJeHny 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 - TPSIMOYTOTbHBIN.
10. OnpezenuTs MakKCUMaJIbHOE MepeMellleHre HHePLIMOHHOTO Tesla B MPOCTeNileM UHEPLIMOHHOM MeXaHu3Me
TIpY yzape. YapHbIM UMITy/bC IPSIMOYToibHON opMel. [TocTpouTs rpaguk 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 Oe301MacHOro majieHusi, rabapuraMu MexaHr3Ma (pabounii Xof, -a) v
YCIOBUSIMU B3BOAUMOCTHU (K-KO3(PPUITMEHT 0CeBOM B3BOAUMOCTH.
13. OnpezieMTh MaKCUMaJIbHYHO [Ieperpy3Ky, BO3HUKAOLIYO [PU MaJleHUM CHapsiJia Ha YYTYHHYIO TIJIUTY C
BbIcOTEI H=2M, BpeMmsi coyzapenus ¢ ruuroit 0,2 mc, ko3¢ duiieHT BoccTaHOBNeHUs 1pu yaape 1,0. 3akoH
M3MeHeHUs Neperpys3Ku — IOMyCUHYCOUAA.
14. O6wmii cnyuaii nafieHusi CHapsija Ha yIpyroe OCHOBaHHe. YpaBHeHHe ABV)KeHUs CHapsiia U MHEPLIMOHHOTO
Teja U pellleHHe CUCTeMbl YpaBHEHU.
15. Permienrie crucTemMbl ypaBHeHuUH 110 11. 26 tipu yciouu 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. BeiBog dhopmysibl 17151 LIeHTPOOeKHOM CUIIBI ZieTaly B3pbIBaTe sl TPOU3BOIbHOM (POPMEI, TiepeMelatoieicst
B TUIOCKOCTH, TIepIIeHAVKY/ISIpHOM ocH cHapsiia. KoadduiimeHT LeHTpoOe)KHOM B3BOAUMOCTH K2, hopMyra st
HEro ¥ xapakTepHbie 3HaueHus1. VIcronmb30BaHue LeHTPOOeXXHOUM CUIBI ISt TIOCTPOEeHHST MeXaHU3MOB
B3phIBaTesiel U ee BIMSTHUE Ha PabOTy STUX MEXaHW3MOB.
17. PaccMOTpeTh IBWKEHHE JIeTau M0/, IeMCTBHEeM TIeHTPOOEXKHON CHTbI MHEePIMY OTHOCHUTEILHO 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,
rapasulefibHOM 0CH CHaps/a (Ha mpuMepe MOBOPOTHOM BTY/KM B3pbIBaTens PI'M-2).
19. KopuonvicoBa cunia uHepuyy. [1puuriHbel BOSHUKHOBeHUs1. BiisiHie KOpHOIMCOBOM CU/BI MHEPLIMY Ha
MOCTYyIaTeIbHOE M 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 6e30T1aCHOTO MaZIeHusl MPOCTeHINero HHePIMOHHOTO MeXaHN3Ma NPy ylapHOM
HMMITY/IbCe TIPSIMOYTOIBHOTO THMA.
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22. Cunbl TIpY B3aMMO/IeHCTBUY Ooerpuriaca ¢ pa3iuuyHbIMU riperpagamu. OO1Iye 3aBUCUMOCTH
COMPOTHUBJIEHUS CPebl ABV)KEHUIO MPOHUKAIOIIIEro Tesla U ee YaCTHbIe C/yyau MPUMEeHUTENBHO K TIperpajam ¢
pa3TUUHBIMU (PU3MKO- MeXaHUUeCKUMHU CBoMCTBaMU. [IpOHMKaHKe CHapsiia B IPYHT, 0eTOH, KAMEHHYIO K/IaJKy.
OmnpefenieHre CYI MHEPLIMH, BO3HUKAIOIIWX TIPU COyAapeHUH OOerpuraca ¢ TPyHTOM.

23. OnpeeneHre 3aBUCUMOCTelH MeXXTy ITapaMeTpaMU JBIKeHUs CHapsifia B rperpazie (B rpyHTe).

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

25. OnpejeneHre TapaMeTpPOB [IBWKEHUSI IPY BHeZIPEHUY T'0JIOBHOW YaCTU apTWIJIEpPUICKOTO CHapsija B TPYHT.
26. PukoleTripoBaHue CHaps/a OT FPyHTa, OIpeZie/ieHe CHJ1 MTHepLUY NIPY PUKOLLETHOM 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 TIpHCOeJHEHHOM Macce BOJbl. BrvsiHUe CKOPOCTU COyZlapeHHsi C BOJIOW Ha XapaKTep yAapa u
neperpy3ky npu ygape. OnpeeneHve napameTpoB JBWKeHUs CHapsia B Boie. OnpeziesieHUe YCTaHOBUBLLIENCS
CKOpPOCTH [IBW)KEHUsI CHapsifja 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 cyyaid TIpeLeCCUOHHO-HYTal[MOHHOTO IBWKEHHUST CHaps/ia Ha TPAeKTOPHH.

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

32. 3emHast aTMoc(depa 1 e€ CBOICTBa.

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

34. Cusibl peakliyy, eMCTBYIOL[HE Ha MeMOpaHy rOJIOBHOTO B3pbIBATe s, TIPY CTPEJIbOe B JIOXK/Ib.

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

36. IIperjecCHOHHO-HYTAlJMOHHOE [IBI)KEeHUe CHaps/ia Ha TpaeKTopuu. PerysnspHas npereccusi. CAibl UHEPLIUU.
37. Obuuii cmyvai perjeCCHOHHO-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 ABV)KEHUIO IPOHUKAROLLIEro Tejla U ee yacTHbIe C/lyyau IPYMEeHUTENIBHO K IIperpajam ¢
Pa3TUUHBIMU (HPU3UKO- MeXaHUUeCKUMHU CBOWCTBaMH. [IpOHMKaHKe CHapsi/ia B IPYHT, 0eTOH, KAMEHHYIO K/ Ky.
Omnpe/enieHye CUT UHEPIIWH, BO3HUKAIOIIWX TIPH COyAapeHUH OOeTpyraca C 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 gopmyna. OnipefesieHre BpeMeHU U yCKOPeHUsI (Cpe/iHYe 3HaueHus1) Py ITPOHUKaHWH B
TPYHT.

42. Bctpeua cHapsijia ¢ nperpagoii. Ompe/iesieHre MaKCUMaIbHOTO 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.
I'onoBHas yacTh — KOHYC.

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

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

JuddepenupoBaHHbIil 3a4eT

Bompockl K 3a4éTy oopMIISIFOTCA B BHle OusieTa. buset BKItoUaeT B cebsl IBa TeOpeTUYEeCKUX BOMPOCa
Y TIpaKTHUeCKoe 3aJlaHue.
OrieHKa BBICTAB/ISIETCS COTVIACHO CJIEIYIOIUM KPUTEPHSIM 110 UTOTaM BBITIOJTHEHHST C(hOPMY/TUPOBAHHBIX B
OusieTe BOTIPOCOB U 3a/jau:
«OTJIMYHO» - TTTyOOKOe yCBOeHWe MaTepuasa - TIoHbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTHYeCKU
M3/1araeMbie OTBETHI TIPY BUAOM3MEHEHWH BOTIPOCA, PABUILHO 000CHOBaHHLIE PEeIIeHs], BiajileHe
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/ILHO» - YCBOEHME OCHOBHOTO MaTepuasa - Ipy OTBeTe JJOMYCKAroTCs HeTOYHOCTH,
He/I0CTAaTOYHO TPaBU/IbHbIE (OPMY/TUPOBKH, HapPYILIEHHUE TI0C/IeI0BaTeTbHOCTY B
W3/I0’KeHUH MaTepuasa, 3aTpy/HeHUs 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 Kosnnoksuym
uHopmanoOHHasA U
yIIpaB/IAIOIasa cuCTeMa.
Pa3pgen 2. OcHOBHbIE
4 | 7 |mouATHI TEOpMH 8 6 | 4 2 2 10 Ko/MOKBHYM
aBTOMaTHYeCKOro
yIpaBJ/ieHusl.
Pazgen 3. Cunbl u Apyrue
BO3/leHCTBYS,
BO3HUKAMOLINe U
4 7 |medcTBYyIOIIHE HA 14 | 12 6 6 2 10 Konnoksuym
Goenpunac ¥ MexaHU3MbI
B3pbIBaTe’ieil B
CIy)KeOHOM 00paleHuu.
Pa3pen 4. JnemeHTBI
TEOpHH KojiedaHui
NPUMEHHUTE/IbHO K
4 7 |3agayaM, BO3HUKAIOMM 11 8 4 4 3 10 Konnoksuym
MpH NPOEKTUPOBAHUH
MeXaHHU3MOB U YCTPOHCTB
B3pbIBaTe/ieH.
Pazpgen 5. Cunbl HHepMU Boripocs! k
4 7 AT 2. Pt 13 6 4 2 7 15  |muddepeHiupoBaHHOMY
NpH BbICTpeJIe.
3a4eTy
Pa3gen 6. Cuibl vHepLMHU
AeTasieil B3pbIBaTeie, Bormpocei k
4 7 |BO3HMKaIIUe MpH 20 | 12 6 6 8 15  |muddepermmpoBaHHOMY
C/I0)KHOM /IBH)KeHMH 3a4eTy
Goenmpumnaca.
Paszpen 7. lunamuyeckue
N
4 7 Soenpumacom 1 12 4 2 2 8 15  |muddepenmmpoBaHHOMY
3a4yeTy
B3pbIBare/ieM Ha
TPaeKTOPHH.
Pazpnen 8. Cunbl,
BO3HHUKAaOIMe Npu Bormpocs! k
4 7 |muHaAMHUYecKoM 22 | 14 6 8 8 15  |muddepermmpoBaHHOMY
B3aUMO/IeICTBHY CHaps/a 3a4eTy
C mperpajamMm.
Bcero 3a 7 cemecTp 108 | 68 34 34 40 100
Bcero nmo agucuuninHe 108 | 68 | 34 34 40 100
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Onenounbie MaTtepuasbl no jucuumiudie TEOPETUYECKHWE OCHOBBI ABTOHOMHBIX

NMHOOPMAIIMOHHBIX 1 YITPAB/IAIOIIINX CUCTEM

ITK-1.1 - CnocobeH pazpabambieambp u UCC/1€008amb /1eKMpoMexaHuyecKue U 3/1eKmpoHHbie d8mMOHOMHbIe
cucmembl ynpae/neHus 0eliCmeuem 8bICOKOOUHAMUUYHBIX 006eKIMOE 6 YC/108USX NOGbILUEHHbIX 6HEUHUX
8o30elicmeuti

Ne 1

Ne 2

Ne 3

Ne 4

HPOQHTaﬁTe TEKCT U YCTAHOBUTE MMOC/1€40BaTE€/IbHOCTD

[MTocraBbTe B IPaBW/IBHYIO 10C/I€/[0BaTe/IbHOCTD PACUéT BUHTOBOM IM/IMHAPHYECKOH NPY)KHHBI
OKaTHus B MPeJ0XPaHUTe/IbHOM MeXaHH3Me (3a/laHbl KOHTPOJIbHBIE BBICOTA U COTIPOTHBIIEHME,
cBOOOZIHAsI BBICOTA, MapaMeTphl THe3/1a):

1) onpefiensieTcsi MakKCUMaJIbHbIA HapY>KHbIN AXaMeTp [PY’KHHBI;

2) PaCCUHUTBIBAETCA CpeJHee WU MdKCHMMaJ/IbHOE 3HaYe€HKe COIIPOTHBI/IEHUS TPY>XHUHEI ITPU CKATUKU eé pife]
COITPUMKOCHOBEHHUA BUTKOB;

3) onpegensieTcst AUaMeTp MPOBOJIOKY;

4) BBIYMC/ISETCS MUHAMA/IbHOE 3HaUueHe BHYTPEeHHero aMeTpa, a [10 HeMy CpeZiHee 3HaueHue
CpeZiHero AviameTpa NPY>KUHb;

5) omipefiesnisieTcs CpefjHee 3HaUeHHe 0CaKU MPY>KUHBI ZI0 KOHTPOJIEHOW BBICOTHI;

6) paccunThIBaeTCsl CpejHee KOJTMUeCTBO pabourx BUTKOB TPY>KHHBI U flajiee CpefiHee KOJIMUeCTBO
00111eT0 YKC/Ia BUTKOB TIPYKUHBI;

7) orpene/sgeTcd MakCMMadJ/ibHasda BbICOTA IMMPY>XUHBI TIPU CXKAaTHUX A0 COMMPUKOCHOBEHWA BUTKOB;

8) ycraHaB/IMBarOTCS OKOHYATe/IbHbIe TTapaMeTphl TIPYKUHBI ¥ TPOM3BOJUTCS TIOBEPOUYHBIN pacuéT

TIPY’KUHBI.
ITpouwnTaiiTe TEKCT, BbIOEpUTE MPABUIbHBIE OTBETHI U 3alUILINTE apTyMeHThI, 000 CHOBBIBAIOIL[He BEIOOD
OTBETOB

Kakue B3BOgsIIME (haKTOPHI UCIIO/B3YIOTCS /IJIS1 B3BeIEHUS TPe/I0XPaHUTE/TbHBIX MEXaHU3MOB?
BapuaHTbI OTBETOB:

1) BesiturHa 0CeBOM CUJIbI UHEPIUHY;

2) AJIMTebHOCTD AeMCTBUSI OCEBOM CUJIbI UHEepLUY;

3) BeJIMUMHA LIEHTPOOEXKHOH CUJTbI UHEPLIUH;

4) pUTEeLHOCTD AEUCTBUS LIEHTPOOEKHON CUJThI MHEPITUM;

5) A/IMTeNBbHOCTD AeMCTBUS KacaTebHOU CHJ/Ibl MHEPLIUY;

6) BesTMUMHA KOPHOJTMCOBOM CH/Ia MHEPLIUY;

7) [IATeNbHOCTD JelCTBUSI KOPUOIUCOBOU CUJIbI HHEPLIMH.
ITpounTaiiTe TEKCT U 3aMUIIKTe Pa3BePHYThIM 000CHOBAHHKIN OTBET
dyracHoe JieiicTBHe OOETPUIAcoB — 3TO...

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAaHHKIN OTBET
KoaddurmeHTt oceBoit B3BOAMMOCTH M0Ka3bIBaeT. ..

ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE

INoctaBbTe B COOTBeTCTBHE (POPMYJIbI CUJTBI U €€ Ha3BaHUe:
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Ne 6

Ne 7

S=m-]J;
2)C=m-p-w?;
NT=m-p-¢;
HNK=2-m-w-V - sin(w,});
a) 0CeBast CUTA MHEDIHIL,
6) 1eHTPOGEKHaAs CHTa MHEDIT;

B) KacaTe/ibHasd Crjla UHepLHH;

I') KOpHOIMCOBA CUJIa UHEePIIUU.
[IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

IMTocTaBbTe B COOTBETCTBHE TUITHI OOETIPUTIACOB U COOTBETCTBYIOIIVE UM BeJTUUMHBI TEPErPYy30K MpU

BhICTpesie, mycke (ko3dhdunuenT k1):

1) aptunnepuiickue GoerpuIackl KpymHOro Kaauopa;
2) apTrsuiepuiickrie 6oenpyIackl cpejHero Kaauopa;
3) apTr/LIepUiicKre OoempuIackl Majaoro Kaauopa,
4) peakTHBHbIe CHaps/a;

a) 400 — 10 000;

6) 10 000 — 30 000;

B) 30 000 — 50 000;

r) 10 — 200.
HpO‘—IHTaﬁTe TEKCT U YCTAHOBUTE IMOC/1€40BaTe€/IbHOCTDb

Ha pucyHke npe/icTaB/ieHbl KpYBbIe UyBCTBUTEILHOCTH Karcroei-socryiamenutened (KB). Ykaxure

WX B IPaBWILHOM MOC/e/10BaTe/TbHOCTU (C/ieBa-HaIpagBo):

100
90

80
70
G0
50 .
40 /
30 ]

20 |

e —=

wr

JJAMEHEHHH

;

/ / A
0,5 1.0 1,5 2.0 2,5 3.0 3.5 40 45 50
BricoTa manenus rpysa, cM

[Ipouent Bocn

=

1) BepxHWMi1 1Ipeiest 30HbI IOy CTUMOU UyBCTBUTeTFHOCTH KB;

2) HWKHUM TIpeJies1 30HbI JOyCTUMOU UyBCTBUTe/IbHOCTH KB;
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Ne 8

3) 4yBCTBUTEBHOCTH FOAHOM napTuu KB;
4) yyBCTBUTENHLHOCTL HerofHOM napTuu KB ¢ rpeBbIllieHHeM JOMyCTUMON 30HbI UyBCTBUTEIbHOCTH;

5) 4yBCTBUTEIBHOCTb HeroHoM naptuu KB, HaxoAs11asicst Hubke 0MyCTHMOM 30HbI
YYBCTBUTE/IbHOCTH.

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBLHBIN OTBET U 3alTUILINTE apryMeHThl, 000CHOBBIBAIOIIIVE BEIOOD
OTBeTa

EmvHULIBI U3MepeHus Teperpy3Ky MPY apTH/UIEPUICKOM BBICTpeJIe:
1) m/c;

2) M/c2;

3) Ge3pa3mepHas;

4) 1/c.

[TpouwnTaiiTe TEKCT, BEIOEpHUTE MPABUIBHBINA OTBET M 3alMIIINTE apryMeHThbI, 000 CHOBBIBAOII[He BEIOOD
oTBeTa

Enunaniel u3Mepenus ko3¢dduLverTa LeHTpoOe)KHOM B3BOAUMOCTH k2:
1) 6e3pa3MepHbI;

2) m/c2;

3) H/wm;

4) 1/mm.

Ne 10 TTpouuTaiiTe TeKCT, BbIOepUTeE MPAaBUIBHBIN OTBET U 3aMUIIMTe apryMeHThl, 000CHOBBIBAIOLIE BEIOOD

OTBeTa

BricoTta 6e3omnacHoro najenusi HO6 npocTeiiiiero TMHeHHO-WHEPIIMOHHOTO MPe0XPaHUTeTbHOTO
MeXaHH3Ma THUIa «CTOIOP — MPY>KWHa» PACCUMTHIBAETCS T10 C/ieyroiei Gpopmyie:

nga
1) Hs (1+Bsn)?’

4-kg-i'ng-a

(1+Bpn)?

4-kpgnya

-

(1+Bpn)?’
4Ny a
(1+PBpn)?

2) Hg

3) Hg

4) Hg

Ne 11 TTpouuTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI M 3alMIINTe apPTyMEeHThI, 000CHOBBIBAIOIL{MEe BEIOOD

OTBETOB
Kakumu xapakTeprCTHKaMy OL|eHHBAaeTCs1 OTHeBast IPOU3BOJUTEIbHOCThL apTU//IEPUICKOTO OPYLUSL:

1) MaHeBpEHHOCTb;

2) )KUBYYeCTb;
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3) CKOPOCTpebHOCTb;

4) pe>xuM OTHS.

Ne 12 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alUIIINTe apryMeHTbI, 000CHOBBIBAKOLI[He BEIOOD
OTBETOB

Boernpuracel, peasy3yolye OfIHOTaKTHYIO CXeMY JIeHCTBUS:
1) Tepmobapurueckue;

2) 3a)KUraresibHbIE,;

3) 00BEMHO- /1€ TOHUPYIOIIIE,;

4) bpoHeOOliHbIE.

22



