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JIUCT COI'JIACOBAHUA

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

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YITPABJ/IAFOIINE CUCTEMBI
JKunmun Bnagumup HukosaeBuu, K.T.H., JOLIEHT, JOLEHT

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

3aBenytomuii Kadenpoit Ocekun U.A., 1.T.H.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

3aBegytomii Kadenpoi OcekuH U.A., f.T.H.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
BPEMEHHBIE YCTPOVICTBA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

[TK-1 — CriocobeH eMOHCTPUPOBAaTh 3HAHHsI TIPUHLIUAIIOB [IeMCTBYS B3pbIBaTesed U UxX (HyHKLIMOHHUPOBAHUS

[TK-3 — CriocobeH MpoeKTUpOBaTh ¥ KOHCTPYMPOBATh B3pbIBaTe/lN Pas3/IMYHOrO Ha3HaueHUs], pa3pabaTbiBaTh
MIPOEKTHYIO [IOKYMeHTall[I0, IIPOBOJUTh TeXHUUeCKHe pacueTbl U ONTMMU3MUPOBATh MPOEKTHbIe NapameTpbl
B3pbIBaTe/el

®OopMHUPOBaHUIO KOMITETEHIUN CJTY>KUT JOCTYKEHHE CIeYIOIIUX pe3y/ibTaToB 00pa3oBaHus:
NK-1

3HAHUA:

TeXHUYeCKOTo persiaMeHTa MpOeKTHPOBaHUs U3[le/ni;

CTPYKTYPBI U COCTaBa TEXHUUECKUX TPeOOBaHUM, TIPEIbSBISIEMBIX K BDEMEHHBIM YCTPOUCTBAM;

CTPYKTYPbI CHCTEMBbI POEKTUPOBaHUSI BpEMEHHBIX YCTPOWCTB Ha pa3/IMUHbBIX MTPUHIUTIAX 1eHCTBYS;

YMEHUsL:

PacCUMTHIBATH OCHOBHBIE 3IEMEHTHI BDEMEHHBIX YCTPOHCTE;

HaBbIKU:

rocTpoeHre (a3oBbIX U (Pa30BO-BpEMEHHBIX JUarpaMM OCLIWUIATOPOB Pa3/IMYHOrO THUIIa;

HaXOX/IeHUs] OCHOBHBIX CTaTUCTUUECKUX TIapaMeTpPOB TOUHOCTH [eHCTBUs BPeMEeHHBIX YCTPOMCTB Ha
Pa3NMAYHBIX TIPUHIUIAX [I€HCTBUS;

TIPUMEHSTh METO/[bl 00pabOTKU pe3y/IbTaTOB UCIBITAHUN MEeXaHU3MOB BPEMEHHU.
IK-3

3HAHUS:

TIPUHIIUIIOB JIEHCTBUS M MaTeMaTHUeCKMX MOje/el, OMUCHLIBAIOIIMX YCIOBUS (DYHKIIMOHUPOBAHUS
BPEMEHHBIX YCTPOUCTB;

roKasaresieli TOUHOCTH JIeHCTBYSI B COOTHOIIIEHHH C (PYHKIIMOHUPOBAaHUEM 00LEKTOB;

(hr3yecKMX OCHOBBI (DYHKIIMOHUPOBAHUS U YCJIOBUM JKCITTyaTallii BpeMeHHBIX YCTPOMCTE;

3HauUeHHs U MeCTa BPEMEHHBIX YCTPOMCTB B CUCTeMe pa3pabOTKH, MPOW3BO/CTBA W IKCILIyaTal||u
u3emi;

YMeHUs:

pa3pabaTbiBaTh MeTOALI DPErucTpaliid W CHCTEMaTH3alud pe3y/bTaTOB MCIBITAaHUN BpeMeHHBIX
YCTPOMCTB;

BLIOMpATh W OIIEHWBATh TOYHOCTH JIEHCTBUS BPEMEHHBIX YCTPOMCTB B COCTaBe B3pbIBATeNs [Jist
KOHKPETHBIX BH/IOB OOETPHUIIACcoB;

HABbIKU:

aHa/IM3UPOBaTh TEXHOJIOTMUECKHE ACTIEKThI 00eCrieueHrs TOUHOCTU JeHCTBUSI BDEMEHHBIX YCTPOCTE.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmmaa BPEMEHHBIE Y CTPOMCTBA sBnsieTcs AUCIATUIAHON 9acTH, popMHpyeMoii
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHUH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsienuto 17.05.01
Boenpunacsbt u e3pbieamenu.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, ®U3UKA, JJIEKTPOTEXHUKA W DJJIEKTPOHUKA, TEOPETUUYECKAS
MEXAHUKA, TEOPUSA MEXAHU3MOB U1 MANIMH, METPOJIOTUSA W OCHOBBI
B3AVUMO3AMEHSIEMOCTNA, MATEPUAJIOBEJEHUE n TEXHO/IOI'Nu
KOHCTPYKIIMOHHbBIX MATEPUAJIOB, TEOPUA B3PbIBA, CXEMOTEXHUYECKOE
IMMPOEKTUPOBAHUE JJIEKTPOHHBIX Y3/IOB B3PBIBATEJIEM, AHAJIN3 KOHCTPYKIIUI
B3PBIBATEJIEMN.

CopepkaHWe [JUCLUIUIMHBI sB/isieTCsT OCHOBOM yiss  ocBoenusi aucturind: WHIXKEHEPHOE
IMPOTOTUIINPOBAHUE n INPPOBBIE TEXHOJIOI'NN IMTPON3BO/ICTBA,
ITPOEKTNPOBAHUE n MOAE/INPOBAHUE JJIEKTPOHHBIX B3PBLIBATEJIEN,
IMPOEKTUPOBAHUE U MOJE/IUPOBAHUE J/IEKTPOMEXAHUYECKHNX B3PBIBATEJ/IEMN,
METO/bI UCITBITAHW B3PBIBATEJIEN, J3®PEKTUBHOCTH U HAJIEJXKHOCTBD.

[MpesBapuTebHBLIE KOMITETEHI[H, CHOPMHUPOBAaHHBIE Y 00yUarOIIerocs /10 Hauasa U3yueHus TUCIATUTAHBL:

¢ OIIK-11 — CrniocobeH OpUeHTUPOBATHLCS B TIPOOJIEMHBIX CUTYaLUsIX M PeLIaTh CI0XKHbIe BOTIPOCHI
MIPOEKTUPOBAHMs, TPOU3BO/CTBA, UCTIBITAHUS 1 9KCIITyaTal{ii O0enpuIacoB 1 B3pbiBaTesield pa3iMuyHoro
THUIA ¥ Ha3HaYeHUs]

¢ OIIK-2 — CrniocobeH caMOCTOATETLHO MPUMEHSITH TIPUOOPeTEeHHBIE MaTEMAaTUUe CKUE,
eCTeCTBEHHOHAyUHble, COL[Ma/IbHO-3KOHOMUYECKHe U NpodeCCHOHaIbHbIe 3HAHUS /151 pelleHus
WH)XeHepHBIX 3a/a4

¢ [TK-3 — CriocobeH NpoeKTUPOBAaTh U KOHCTPYHWPOBATE B3PhIBAaTeM Pa3/IMYHOTO Ha3HaueHusl,
paspabaTbIBaTh MPOEKTHYIO JOKYMEHTAL{1I0, [IPOBOUTE TeXHUYECKHe pacyeThbl U ONTHMHU3MPOBAaTh
NIpOeKTHbIe I1apaMeTphbl B3pbiBaTesiei



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

HaumeHoBaHHe pa3fenoB ¥ AUJaKTHYeCKUX eIHHHILY

KYPC
CEMECTP

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCEI'O

Jlekuun
JIaGopaTopHbIii
NPAaKTHKYM

IIpakTHUecKHe

3aHATUA

CamocrosTe/bHasA
pabora crygeHToB

®dopmupyemast
KoMmmereHus, %

TIK-1

TIK-3

Paspen 1. Beepenue. [ToHsATHE BpeMeHH U YCTPOHCTBA H3MepeHHs
BpemeHH. 1.1 OnpeiesieHre BpeMeHHU KaK alipiOPHOrO FeoMeTPUYIeCKOro
rapameTpa, XapaKTepU3YIOLIero JABHKeHUE U AB/IAIOIerocs yC/I0BUeM
CyLLIeCTBOBaHUA U3MEHEHUS. l'[pe,qc’raaneﬂue BpeMeHH B Cb]/Bl/lKe "

4 8 ¢dunocodun. 1.2 HPHHTPI}I XPOHOMEeTPHHU, XPOHOMETPHUeCKUX Ppn60p05,
BpEMEHHBIX yCTPOUCTB. Mecrto u 3HaueHue BpPEMEHHBIX YCTPOUCTB B
HayKe, TeXHUKe U 6I>ITy, 1.3 BpEMeHHBIe yCTpOf;ICTBa KaK COCTaBHbIe YaCTU
NporpaMMHO-aIlnapaTHbIX CPe/CTB 1 yrpaBstonux cucreM. 1.4 Kparkas
HCTOPHS Pa3BUTHsI XPOHOMETPHUUECKUX MPUOOPOB, BDEMEHHbIX YCTPOMCTB
A BBPBIBaTeHeﬁ.

10

20

20

Paspen 2. ®u3nuyecKHe 0CHOBBI IOCTPOeHMsI BpeMeHHBIX YCTPOHCTB.
2.1 Knaccudukarust BpeMeHHBIX YCTPOHCTB B3pbIBaTeriei,
TIPHUHLIMITHA/IBHbBIE CXeMBI, PAa3HOBHUJHOCTH: MeXaHHUeCKHe BpeMeHHbIe
YCTPOMCTBA - YaCOBble MeXaHW3Mbl, TH/IpaBIMyecKre, ITHeBMaTuyecKue.
2.2 BpeMeHHbIe YCTPOICTBA, OCHOBAHHbIE HA 3aMe/I/IeHHH MlepeMelleH s
ZleTasieil C OMOLLBIO )KUAKOCTH WM BO3JyXa (Ta30B); BpeMeHHbIe
YCTPOWCTBa, OCHOBaHHbIE Ha M/IaCTUUeCKOH Jedopmariuy JeTanei;

4 8 MUPOTeXHUYEeCKHe BpeMeHHbIe yc-rpoﬁc-rsa;uraaoguﬂamnqecxne u
MMPOra3oANHaMUYeCKHe BpeMeHHbIe YCTPOICTBA; 3NeKTpUYecKre
BpEMeHHbIe YCTPOKCTBA - KOH/IEHCATOPHbIE, J/IeKTPOHHbIE;
9/71eKTPOXHMMUYECKHe (XeMOTPOHHbIE) BpeMeHHbIe yCTPONCTBA; TeT/IoBble
(KOHJYKLIIOHHBIE) BpEMeHHbIe YCTPONCTBA, OCHOBAHHbIE HA
TEIUIONPOBOAHOCTU MarepuasoB. 2.3 ITokasareu KauecTBa BpeMeHHbIX
YCTPOMCTB: TOYUHOCTb OTCUETA BPEMEHH, TIOMEX0yCTOHUUBOCTb,
SHepronotpeb/eHue, JUCKPETHOCTb, JUaNa30H OTCUMTHIBAEMBIX BPEMEH,
MaccorabapuTHbIe 0Ka3aTeIH, TeXHOJIOTMYHOCTb U JIp.

11

20
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Pa3gen 3. OCHOBBI IOCTPOEHHUs YaCOBBIX MexaHH3MoOB. YacoBble
Ko/1iefaTe/IbHbIe CHCTeMbI 6a/1aHC-BO/IOCOK. VICTOUHMKH SHEpPruy,
npUMeHsieMble B YacoBbIX MexaHu3Max. KosiécHast mepepaua. 3.1
Turnossle cxeMbl yacoB. KuHematnueckue cxembl. @U3MUeCKUe OCHOBBI
(YHKLIMOHMPOBaHUS Y KOHCTPYKTHBHbIE CXeMbl YaCOBBIX MEXaHU3MOB.
Oco6eHHOCTH HCIIO/Ib30BaHHUsI BO B3PhIBATeNSX K PAa3/THYHBIM
6oenpunacam. TpeGoBaHHs K 4acOBBIM MeXaHH3MaM. OCHOBHbIe
3/1eMeHThI YaCOBOI'O MeXaHW3Ma: CITyCKOBOH perynsitop, KonécHas
nepeziaua, Auraresib. OCHOBHbIE METOAMKHM PacuéTa YacoBbIX
MexaHu3MOB. 3.2 CryCKOBbIe Pery/isiTopbl, UX Ha3HaueHue,
PasHOBUIHOCTH, 001Me (Gr3HUecKre 0CHOBBI (PYHKLIHIOHUPOBAHHUSI,
cocTaBHble yacTH. ITapaMeTphl CITyCKOBBIX Pery/isTopoB. AHa/In3

4 8 (DYHKLIMOHMPOBaHMUSI CITyCKOBBIX PEry/IsTOPOB C UCIO/Ib30BaHKE M
(a3oBbIx U (ha30BO-BpeMeHHbIX Auarpamm. J106poTHOCTE KonebarenbHOM
crcTeMbl OalaHC-BOIOCOK. TeXHOIOT s TPOM3BOACTBA U UCTIbITaHusL. 3.3
JIBUraTe/ii YaCOBbIX MEXaHU3MOB, X Pa3HOBUAHOCTH, KOHCTPYKL{HsI
COCTaBHbIX YacTel. PacuéT MHePLIMOHHBIX JiBUraTe/el, IPY’>KUHHBIX
nerasneit. MOMeHT cripabHON 4acoBO# NpyXHHBL. CrIoCOObI MOBBILIEHHST
K03 puLpeHTa rosie3Horo feiicTBust. TexHomornyeckne 0Co6eHHOCTH
W3rOTOBJIEHUS JiBUraTesel YacoBbIX MexaHu3MOB. 3.4 KonécHas nepezaua,
e€ Ha3HaueHHe, COCTAaBHbIE 31eMEHThI, TPOGUIH 3yObeB, YacoBoe
3aLjeryieHHe, NepejaTOuHOe YNCIIO TTaphl 3yGUaThIX KOJIEC U KONECHOM
riepesiauu B 1ies1o. ITepeziaua MOMeHTa B KOJIECHOM repejjaue, eé

K03 }ULMEHT T0/1e3HOTO JeHCTBUS. YUET CUJI, AeHCTBYIOIMX Ha eTaan
KOJIECHOM Tepefiau Npy ABIKeHNH 60enpuracos.

24
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Paspen 4. ITuporexHHYeCKHe BpeMeHHbIe YCTPOHCTBA B3pbIBaTe/Iei.
4.1 OcHoBHble (hr3HUeCKHe TIPOL{eCChI, ONPeZeIsoLire
(yHKIMOHMPOBaHKe MPOTeXHUYeCKOTr0 BPeMEHHOT0 yCTPOKCTBa.
OCHOBBI JIeHiCTBHSI, KOHCTPYKTUBHBIE CXeMbl. PacuéT BpemMeHH
(yHKIMOHMPOBaHUS (BpeMeHH rOpeHHst MMPOTeXHUYeCKOro CoCcTaBa),

4 8 TIpUMeHsieMble TMPOTeXHUUeCKHe COCTaBbl, ObICTPO- U Me/l/IeHHOTOpSILIHeE.
4.2 JToCTOMHCTBA U HEeZI0CTAaTKU MUPOTEXHUYECKUX BPEMEHHbIX
yCTpoiicTB. TIprMeHeHHe MMPOTeXHMYeCKUX BpeMeHHbIX YCTPOICTB BO
B3pbIBaTe/Is1X. [IMpoTeXHIYECKHe BpeMeHHbIe YCTPOHCTBA C U3MeHsIeMbIM
BpeMeHeM /iefiCTBusI, aBTopery/mpyemble. OLieHKa TOYHOCTH
MMPOTEXHUYECKMX BPEMEHHBIX YCTPOMCTB.

14

10
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Paspen 5. 'mppasinyeckue u THYeCKHe BP 1e
ycTpolicTBa. 5.1 ®u3nuecKue 0CHOBBI JIeCTBHS], KOHCTPYKTUBHbIE

4 8 cxeMbl. PacuéT BpemMeHH AeHCTBUS. JIOCTOMHCTBA U HEJOCTATKU.
HpI/IMeHEHI/lE TU/JIPaB/INYECKUX U ITHEBMAaTUUeCKUX BPEMEHHBIX yCTpOﬁCTB
B KaueCTBe [ICeBJJONHTErPaTopoB YCKOpeHHs Goerpuacos.

12

10
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4 8 Paszpen 6. diieKTpuuecKne BpeMeHHbIe ycTpoiicTBa. 6.1 Obias
xapakTepucTHKa. Knaccugukarus. ®usnueckrie OCHOBBI IEHCTBHS .
TTpumeHenye. KoH/leHcaTopHble BpeMeHHbIe ycTpoiicTBa. Onycanue
TIPUHLIUIA JeHcTBHs. JJoCTOMHCTBA M HeOCTaTKU. AHA/N3 TIPOLIeCCOB
3apsifia M pa3psizia KOH/EHCATOPOB Yepe3 Pe3nucTop (MAeanbHbId U
peasbHBbIi ciydan). 6.2 AHanM3 npoueccoB QyHKLIMOHUPOBaHUS
MHOTOKaCKa/IHOr0 KOH/|eHCaTOPHOTO BPeMEeHHOro YCTpOiicTBa.
JI0CTOMHCTBa ¥ HEZJOCTaTKH N-KAaCKa/{HbIX KOH/@HCAaTOPHbIX BPEMEHHBIX
ycTpoiicTs. ITpuMepsl cxeM N-KacKa/JHbIX KOHZ|eHCAaTOPHBIX BPeMeHHBIX
YCTPOMCTB, IPUMeHsIeMbIX BO B3pbIBaTe/IsX. ITyTH MOBBILIEHHS] TOUHOCTH
KOH/IeHCATOPHBIX BPeMEeHHBIX YCTPOHCTB (MeToz AuddepeHLiansHOro
BKJIIOUEHHS] OTHOCUTE/IbHO [TOPOTOBOTO 37IEMEHTa, METOZ, OITOPHOTO
HaripsKeHHsl, MeTOJ| J03MPOBaHMS 3apsi/ia KOHZleHCaTopa, MeToz,

6
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11

10

10
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YCTaHOBKH KOH/IeHCaTOPHOTO BPeMEeHHOT0 yCTPOKCTBA 110 BpeMeHHOMY
nHTepBasy). OLleHKa TOYUHOCTH KOH/|eHCAaTOPHOTO BPeMEHHOT0
ycTpoiicTBa. 6.3 D/eKTpoXxuMuuecKre BpeMeHHbIe yCTpOoiCcTBa
(ycrpoiicTBa He XeMOTpoHax). Pu3nUecKre OCHOBBI JeHCTBUA.
TTpakTrueckoe ucnosb3oBaHue. OLjeHKa TOYHOCTH JieHCTBUS.

Paspen 7. J/IeKTPOHHbIe BpeMeHHbIe ycTpoicTBa. 7.1 Obiast
XapaKTepUCTHKA, JUCKPeTHbIN NPUHLMIN QyHKIMOHMPOBaHHUS,
K/1accupUKalLys, CTPYKTyPHbIe CXeMbl 0CBeJOM/ISIIOLINX U YIPaB/ISIOLIUX
3/IeKTPOHHBIX BPEMEHHBIX yCTPOUCTB. TUITIOBbIE CTPYKTYPBI 3/1EKTPOHHBIX
YacoB C LM(ppoBOi MH/MKaLMeH, 9/1eKTPOHHBIX U3MepHTesleil UHTepBa/IoB
BpeMeHH (/1eKTPOHHBIX pejie BpeMeHH), YIPaB/IsIOLMX 37eKTPOHHbIX
BpPeMEeHHBIX YCTPOMCTB, IPOrPAaMMHBIX pejie BpeMeHH 7.2 CocTaBHbIe
YaCTH 3/1eKTPOHHOTO BPEMEHHOT'0 YCTPOKCTBa (3neMeHTHast 6a3a,
o6ocHoBaHue BbIGOpa). 3ajarolye reHeparopbl. O6ocHOBaHHEe

8 rapamMeTpoB ()OPMUPOBaHHS UMITY/IbCOB. JleNUTe/M YaCTOThI U CUETYUKHI
nmiyabcoB. O60cHOBaHKe BbIOOPA B COOTBETCTBUM C TPeGOBAHUSIMU KO
B3pBIBATe/ISIM U TIPe/J0XPaHNUTe/IbHO-UCTIONHUTE/IbHBIM MeXaHHW3MaM. 7.3
TTpe/cTaB/ieHHe IBOMUHBIX BeIMUMH 3/IEKTPUUECKUMH CHTHa/IaMH.

20

10

10

20

yCTaHOBLMKa.

Tpurrepsl. YCTaHOBKA 3/IEKTPOHHOTO BPEMEHHOTO YCTPOiCTBa. Bu/bl 1
CIOCOOBI YCTaHOBKH. YcTaHOBKa YMC/IOM VIMITYJ/IbCOB, IapaiyieJIbHbIM
KOZI0M, 110 BpeMEeHHOMY WHTepBaJly, C IpUMeHeHnemM I'Ip06HI>IX TTyCKOB.
TIpuMepbl CXeM 3/1eKTPOHHBIX BPeMEHHBIX YCTPOUCTB. D/IeKTPOHHbIE
BpeMeHHbIe YCTPOICTBA C PUKCHPOBAHHBIM BPeMeHeM JeHCTBUS, PyUHOMH
yCTaHOBKOﬁ, yCTaHOBKOﬁ OT aBTOMaTH4eCKOro JUCTaHLIMOHHOI'O

20

Bcero 3a 8 cemectp

108 51 17 17 17 57 100

100

Bcero o AucHuinHe

108 51 17 17 17 57 100

100

3.2. AyAuTOPHBII NPAKTUKYM

Oo0nemMm,
Ne Homep 1 HaiMeHOBaHUe pa3jesa
o/ N — TeMa NpaKTUUYeCKOr0 3aHATHUSA aya.
4acoB
OnpeziesieHNe MOHATHS «BPeMsi» B HAYYHBIX TPyAax
1 Pazpnen 1. Beegenue. [TousiTrie BpemeHu(B 06actyl ¢pusuku U pusiocodru. MeTopbl 1
Y YCTPOICTBa U3MepeHUs BpeMeHH!. V3MepeHusi BpeMeHH, 3Ta/IOHbI eZIUHHUL] BpeMeHH.
ITpubopsI A7s U3MepeHUst BpEMeHH.
PaccmoTpenue knaccu@ukalyy BpeMeHHbIX
YCTPOWCTB B3pbIBaTe/ield, MpUHLUITHAIbHbIE CXeMBbI,
7 Pazpen 2. dusrueckue 0CHOBBI pasHOBUAHOCTHU. V3yueHure pa3inuHbIX 1
[IOCTPOEHHUsI BDEMEHHBIX YCTPOWCTB.  |KOHCTPYKLMI BPEMEHHBIX YCTPOMCTB Ha IpUMepax
KCII0J/Ib30BaHUs B TUITOBBIX KOHCTPYKLIUASIX
B3phIBaTesIel.
3 Paccmotpenue KOHCTPYKTHBHBIX CXeM 4aCOBbIX 1
MeXaHH3MOB B3phIBaTesiei.
4 |Pasnen 3. OcHoBbI MoCTpoOEHMS CTpyKTypHas CxeMa 4aCOBOI'O MeXaHU3Ma, 1
YacOBBIX MeXaHH3MOB. YacoBble COCTABHDIC S/IEMEHTBI.
KOeBaTebHbIE CHCTEMbI GaaHC- O1jeHKa OCHOBHBIX TapaMeTPOB U TeXHUYeCKUX
5 BOJIOCOK. VICTOUHMKY 3HEprHH, XapaKTePUCTHK YaCOBbIX MeXaHH3MOB. OCHOBBI 1
TIpUMeHsIeMbIe B YaCOBBIX MeXxaHH3Max. [0 POCHH
KostécHasi iepezjaua. PaccMoTpenue pa3HO0Opa3HbIX KOHCTPYKIWH
6 CITyCKOBBIX pery/asTopoB. VicTopust pa3BuTusl. 1
OLleHKa OCHOBHBIX [TapaMeTPOB CITY CKOBBIX
peryssiTopoB.
PaccMoTpeHye KOHCTPYKTHBHBIX CXeM
7 MUPOTEeXHUUEeCKUX BPEMEHHBIX YCTPOMCTB, 1
COCTaBHbIe /IEMEHTHI.
8 OLleHKa OCHOBHBIX [1aPaMETPOB U TEXHUYECKUX 1
Pasgen 4. ITuporexHuueckue xapakrepucTuk [IBY.
g [BPEMeHHbIE YCTPOWCTBa B3pbiBaTe/ied. |OrieHKa OCHOBHBIX 1APAMETPOB ¥ TeXHUUE CKMX 1
xapakTtepucTtuk [1BY.
TexHosornyeckue acreKkTbl 0TPAOOTKH BpeMeHH
10 JeHCTBUS M IPOU3BO/ICTBA TTMPOTEXHUUECKUX 1
BpPEMeHHBIX YCTPOMCTB.
Pasen 5. Twapas/Mueckye i PacuéT BpeMeHU AeiicTBUs. [JOCTOMHCTBA U
11 |nHeBMaTUeCKHe BpeMeHHBIE HezlocTaTky. [IprMeHeHne TM/IPaB/IMYeCKUX 1 5
yerpoiicrsa, [THeBMaTHU4eCKUX BPEMEHHBIX YCTPOUCTB B KaUeCTBe
TICeB/JOVHTErPaTOPOB YCKOPEHUsT GOErnpHIiacos.
12 Pa3,qe13 6. DnekTpuueckue BpeMeHHbIe |Du3nuecKre 0CHOBHI JIeHCTBUS . le‘/IJMeHEHI/Ie. 7
YCTPOMCTBA. KonpeHcaTOpHBIe BpeMeHHbIe YCTPOKCTBRA.
13 |Pa3gen 7. DneKTpOHHbIe BpeMeHHbIe  |3ajarorue reHeparopbl. OO0CHOBaHME MTapaMeTpOB 3
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YCTPOMCTBA.

(bopMHpPOBaHUsI UMITY/IBCOB. [le/IMTeNny 4acToThI U
CuéTUrKM UMITy/IbCoB. O60CHOBaHHUe BBIOOpA B
COOTBETCTBUM C TPeOOBaHUSIMU KO B3phIBATeNIsIM U
TIpe/JOX paHUTeTbHO-MCIIOTHUTE/TbHBIM MeXaHU3MaM.

Bcero 3a 8 cemectp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Oo0nem
Ne Tema /1a00paTopHOro ’
Homep 1 HauMeHoBaHMe pa3jeia JUCHUILIMHBI aypa.
n/n NpaKkTUKyMa
JacoB
1 WccnemoBanure HeCBOOOHOTO )
CITyCKOBOTO peryJsiTopa.
’ HWccnenosanue perynsaropa 6e3 ’
Pazpen 3. OcHOBBI MOCTPOEHUS YaCOBBIX MEXaHU3MOB. COOCTBEHHBIX KoJieOaHUH.
Yacosble KojiebaTebHble CUCTeMb! 0a/1aHC-BOJIOCOK. VccnenoBaHye 4acoBOTO
3 WcTounuku SHepruu, rpruMeHsieMble B 4aCOBBIX MeXaHM3Ma JAUCTaHLIMOHHOTO 2
MexaHu3Max. KonécHas nepejaua. THIIA.
WccnegoBanve TOUHOCTU
4 yacoBoro mexanusma. [1puém 2
BBITIO/THEHHBIX PaboT.
I'uppaBnyyeckuii
TpeIoXPaHUTEe TbHBIN
Pa3zpen 5. 'mppaBivueckye ¥ MHEBMaTU4yeCKUE BDEMEHHbIE .
5 o MexaHusM. [Ipuém 2
YCTpOMCTBa.
BBIMOJ/THEHHBIX JTA00PaTOPHBIX
pabor.
UccnemoBanrie noporoBoro
o YCTPOWCTBA BBICOKOTOYHOI'O
6 |Pa3gen 6. DnekTpuuecKre BpeMeHHbIe yCTPOWCTRA. 2
KOH/IeHCaTOPHOI'O BpeMEeHHOT0
yCTpOMCTBa.
o NccnenoBanue 371eKTPOHHOIO
7  |Pa3gen 7. DneKTpOHHbIE BpEMEHHbIE YCTPOMCTRBA. N 5
BpPEMEHHOI0 yCTPOMCTBA.
Bcero 3a 8 cemectp 17
3.4. CamocronTenbHas padora crygenta (CPC)
Ne Homep 1 HauMeHOBaHuUe Oomem,
Cojep>kaHue yueOHOro 3a/jaHus
n/n pasfena JUCLUILIMHBI 4acoB
1 O3HakoM/IeHHe C yueOHBIM TITaHOM. 2
Pazgen 1. Beepenue. [ToHsiTue -
o ITpopaboTka repeyHsi peKOMeHyeMO# JTUTepaTyphl. 2
BpeMeHH U yCTPOMCTBa
3 |M3MepeHus BpemeHH. W3yueHne MaTepraoB O (1)'1'/13I/II-IEC’I'(I/IX 1 GhrnocohCcKux ’
TIpeJICTaBJIeHUSIX TIOHSATHS "BpeMs'.
4 dusnueckre 0CHOBBI (YHKLIMOHUPOBaHUS BpeMeHHBIX 1
Pazpen 2. dusnueckue 0CHOBBI yCTPOHCTB.
TMOCTPOEeHUsT BpeMEeHHBIX = =
5 yCTpOiCTB Krnaccugukarysi BpeMeHHBIX yCTPONCTB B3pbIBaTesIel. 3
6 ’ [puHILMTIHA/TEHBIE CXEMBI TIOCTPOEHWS, PA3HOBUIHOCTH. 3
7 PaccmoTpeHre 0CHOBHBIX 3/IeMEHTOB YaCOBOTO MeXaHH3Ma: 1
Paszien 3. OCHOBBI ITOCTPOEHUS | Ty CKOBO} Pery/nsTop, KonécHas repesada, JBUraTerb.
8 1acoBBIX MexagmMOB. OCHOBBI METOIKH PacyéTa 4yacoBOrO MeXaHH3Ma )
Hacosble KoiebaresbHble TIPUMEHHTe/IbHO K KOHKPeTHBIM 06pa3ijaM B3phIBaTesIei.
cucTeMbl Oa/laHC-BOOCOK.
9 [IprMeHeHMe CYCKOBBIX Pery/IsiTOPOB Pa3/MUHOrO TUIIA. 2
Wctounnky sHepruy, £
10 |MpuMensiembIe B acoBbIX PaccmoTtpenue ABHraresiell YacoBbIX MEXaHM3MOB U HX ?
MexaHmsMax. KonécHas pasHOBHUAHOCTe. OCHOBHBIE PACUETHI.
11 |mepesaua. PaccmoTpeHyie KoniécHOM mepe/jaui: Ha3HaueHHe, COCTaBHbIe ’
3/1eMeHTbI, IPOGUIH 3yObeB, YacoBOe 3aLjerieHue.
1 Paszpen 4. Iluporexnuueckre |PaccMOTpeHHe OCHOBHBIX KOHCTPYKTUBHBIX 3/IeMEHTOB 1
BpeMeHHbIe yCTPOWCTBA MMUPOTEXHUYECKUX BPEMEHHBIX YCTPOUCTB.
13 B3phIBaTe/IeH. dusnueckre 0CHOBBI AeHCTBUS], KOHCTPYKTUBHBIE CXeMbI BO 9
B3pBIBATEJIAX /ISl Pa3/IMUHBIX BBU/IOB OOENpPUIIacoB.
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14 OrnpeienieHrie BpeMEHU [1eHCTBUSI. 1
15 PaccmoTpeHue CBOICTB ¥ HOMEHKJIATyPbl IPUMeHsIeMbIX ’
TIOPOXOB U MTUPOTEXHUYECKUX COCTABOB.
OcobeHHoCTH (HOPMUPOBAHUS TAPTUY TTUPOTEXHUYE CKMX
16 BpEMeHHBIX YCTPOMCTB /Jisl KOMI/IEKTOBaHUSI ITapTHH 2
W3aenuit.
Paccmotpenue ¢pusnuecKUx MpoLieccoB Mpu
17 (YHKLUMOHMPOBAaHMU I'M/IPAB/INUeCKUX U ITHEBMaTHUe CKUX 1
BpEMEHHBIX YCTPOMCTB.
Paspen 5. Tuipasnieckue u KoHCTpYKTUBHBIE CXeMbI U OTpaHUUEHHsI TPUMEHUMOCTH B
18 |mHeBMaTHuUecKHe BpeMeHHbIE Py P P 2
yCTpoficTEa. pa3quH1>1x B3prBa"1;ef[HX.
19 Pacuét BpemeHU [1elCTBUS. 1
20 [IpumeHeHMe B KaueCTBe ICeBAOUHTErPaTOPOB YCKOPEeHUs ’
Goernpunacos.
27 Paccmotpenue OCHOBHBIX XapaKTePHCTHK 3/1eKTPHYeCKIX ’
BpPEMEHHBIX YCTPOMCTB.
2 dusnueckre OCHOBbI (YHKLIMOHUPOBaHUS KOH/I€HCAaTOPHBIX ’
BpEMeHHBIX YCTPOMCTB. [JOCTOMHCTBA ¥ HEJOCTATKHU.
23 AHanu3 rporjeccoB 3apsifia ¥ pa3psijia KoHJeHcaropa uepes ’
pe3ucTop (WaeaabHbIM U pea/bHBIM CTyuan).
24 MHorokacKkaiHble KOHZIeHCaTOpHbIe BpeMeHHbIe YCTPONCTRa. ’
Pasgen 6. Dnekrpuueckue TIprmepei cxem.
BpEeMeHHBIe YCTPOICTBA. [TyTu NoBbILIeHKs TOYHOCTH KOH/IeHCATOPHBIX BPeMeHHBIX
yCTPOHCTB (MeTo AuddepeHIIanbLHOTO BKIFOUeHUSs
OTHOCUTEJILHO [TOPOTOBOT0 /1eMeHTa, METO/| OTIOPHOTO
25 HarpsbKeHus, MeTo/l J03MPOBaHUs 3apsiia KOHAeHcaTopa, 2
MeTO/I yCTaHOBKH KOH/IEHCAaTOPHOTO BPeMEHHOTO YCTPOMCTBA
10 BpeMeHHOMY uHTepBainy). OrjeHKa TOYHOCTH
KOHJIeHCaTOPHOT0 BPEMEHHOTO yCTPOMCTBA.
26 JeKTpoXUMHUeCcKrie BpeMeHHbIe YCTPOICTBa (YyCTpoicTBa 1
He XeMOTpPOHax).
27 PaccmoTpeHyie 371eKTPOHHBIX BpeMeHHBIX YCTPONCTB. 2
28 OcobeHHOCTH TIOCTPOEHUsI EKTPOHHOTO BPEMEHHOTO 1
yCTPOMCTBa B3phIBaTeiell K pa3MuuHBIM THUTIaM OOerpuIiacos.
29 CocTaBHbIe YaCTH 3/IeKTPOHHOTO BPEMEHHOT0 YCTPOMCTBa 1
(anemenTHast 6a3a, 000CHOBaHHe BBIOODA).
30 Paszgen 7. 3119KTP0UHHBIE IIpencraBiieHre JBOMYHBIX BEJIMYMH 3JIEKTPUUECKUMU 9
BpeMeHHbIe YCTPONCTBA. curHanamu. Tpurrepsl. CUETUMKY UMITY/TbCOB.
31 [IpUHIIUTIBI TIOCTPOEHUS YCTaHOBKH BpeMeHH nercTBus ’
3JIEKTPOHHOT'O BPEMEHHOTI'0 yCTPOWCTBA.
[puHLUTEl HOPMUPOBAHUS CTPYKTYPHOH U
32 TIPUHLUNHNA/IBHOM CXeM 371eKTPOHHOTO BpEMEHHOT0 2
YCTPOICTBA.
Bcero 3a 8 cemecTp 57
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
12|13/ 4 |5/ 6 |7| 8 9 (1011|1213 |14|/15|16 17
8 JIP| | AP | |JIP| Konn | AP | JIP JIP JIP | AP Bonp.ud.3au, aud. 3au.
YcnoBHble 00603HAUEHUS:
¢ TP — nriarHocTHYecKas pabora;
¢ JIP — naboparopHas paboTa;
¢ Ko/t — KoiokBuywM;
e Bonp.[dud.3au — Boripock! K ArddepeHIIMPOBaHHOMY 3a4eTy;
o nud. 3au. — AuddepeHIIPOBAHHBIM 3aUeT.
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TeKylHil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UArHOCTUYeCKas pabora;
e jyabopaTopHasi paboTa;
*  KOJUIOKBUYM,;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpoMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa 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. X. T'opoxos. . [IpoekTupoBaHue, MOZieJIMPOBaHKe U Ha/IEKHOCTb B3pbIBaTe el U CUCTeM yTpaBieHUst
cpeactBamu nopakeHus. Camapa: M3g-so CamI'TY, 2013, 351. pec.

3.T. B. bapbaros, E. B. I'perioBa, A. IT. CMupHOB. . ITMpoTeXHHUeCKHe U OrHEBbIE L[ CUCTEM
ynpaenenus. CI16.BI'TY "BOEHMEX" um. 1. ®. YctrHoBa, 1999, 130 3K3.

4. E. B. Kynekos ; BI'TY "BOEHMEX" um. /1. ®. YctuHoBa. BpemeHHble ycrpoiicTea. Y. 1 Yacossle
MexaHu3mel. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1995, 55 3k3.

5. E. B. KynekoB ; BI'TY "BOEHMEX" um. 1. ®. YctuHoBa. BpemenHsle ycTpoiicTBa. U. 2 DneKTpOHHbIe
BpeMeHHbIe ycrpoiicTBa. BI'TY "BOEHMEX" um. [J. ®. YctuHoBa, 1996, 77 3k3.

6. 3. M. Akcenbpog. . [IpoeKTHpOBaHKe YaCOB U YaCOBBIX cucTeM. M.: Kuura no Tpebosanuto, 2013, 371.
pec.

7. T. E. 3aBogoBa, K. B. Cmarun, H. IT. CMupHOB. . Anb60M KOHCTPYKLMH B3pbiBateneld. Hikuauii Taru:
N3a-eo pun. HTUUM, 2022, 30 3k3.

8. DnekTpoHHbIe BpeMeHHbIe ycTpoiicTBa. BI'TY "BOEHMEX" um. 1. ®@. YcruHoBa, 1996, 77 3K3.

5.2. JononHuTe/bHAas MTeparypa 1o AUCLUILIIHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. BecTHUK aKa/JileMUy BO€HHBIX HayK;

2. BeCcTHHK BOEHHOTO 00pa30BaHMUs;

3. Borpocsl o6opoHHo# TexHUKH. Cepust 16;

4. HaykoéMKHUe TeEXHOJIOTUY;

5. ITpoGieMbl MaIlIMHOCTPOEHHUS ¥ aBTOMATH3aL[1H.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS TUCIUIIIUHBI, 31€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaresbHas riardopma «FOpaiT». I/ By30B U CCY30B.;
2. http://library.voenmeh.ru — ®yngamenranstas 6ubmoreka BI'TY « BOEHMEX» um. I.®. YcTHHOBa;
3. http://e.lanbook.com — 3BC JlaHb.

CoBpemeHHbIe TIpo¢eccHoHabHbIe 6a3bl JAHHBIX:

1. https://rusneb.ru — HatrioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 3/1eKTpoHHast bubMoTeka Poccutickoro doHia
(byHIaMeHTalbHBIX UCC/Ie[IOBAHUH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texakcriept — MH$OPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
P®D;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcreenHoM redepatud BI'TY "BOEHMEX" um. 1. ®. YCcTHHOBA,

3. http://www.consultant.ru/- KoucynsraatlIntoc- nHGOpMaLMOHHEBIM TOPTas IPaBOBOI WHGOPMALUH.

5.5. TIporpaMMHOe obecrieueHue:

1. DjVuReader;

2. Microsoft Office;

3. PROView 32; Matlab 2015a SP1;
4. PTC Mathcad Prime 5.0;

5. Adobe Reader.
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5.6. adopmaliioHHbIe TEXHOIOTHH:

B3anMoyielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

. [TnakaTHbIe MaTepUasbl, cofiepyKaliye o0Ire BUIbI WK U300paXkKeHUs U3/ie/THii;
. CTeH[ /11 MICCTIeIOBAHUS perynAaTopa 6e3 coOCTBeHHBIX KoeOaHu;
. CTeH[| /11 UCCTIeZIOBAHUS] TOUHOCTH YaCOBOTO MEXaHW3Ma;

. CTeH[, /1 UCC/IeIOBAHUSA TU/[PaBINUYeCKOTO MEXaHW3Ma;

. CTeH[, /11 UCC/IeZIOBAHUS 3/IEKTPOHHOTO BpEMEHHOT'0 YCTPOMCTRa;

. Jlerkopa30opHble 00pa3iibl U3/e/ui;

. ITpoexTop;

. InTepaKkTHBHas JOCKa;

. CTeH[| /11 MCCTIeIOBAHUS HECBOOO/IHOTO CITYCKOBOTO PETY/IATOPA;
10. DjVuReader;

11. Microsoft Office;

12. PROView 32; Matlab 2015a SP1;

13. PTC Mathcad Prime 5.0;

14. Adobe Reader.

OO, WN -

6.4. Ilpouee:

1. pabouee mMecTo TperiofaBare;isi, OCHallleHHOe KOMITBIOTEPOM C JOCTYTIOM B VIHTEepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTepaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOTHI B 371IEKTPOHHON 00pa30BaTebHOM cpefe.
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ITpunoxenue 1
K paboueii mporpaMme JUCIHILTHHBI
BPEMEHHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda BPEMEHHBIE YCTPOMCTBA sBnsercss AUCLMIVIMHON 4YacTH, ¢opMupyeMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY I10 Harpaeienuto 17.05.01
Boenpunacsi u e3pbigamenu. JucuyrnivHa peanusyercs Ha dakynsreTe E OpyKue W CUCTeMbI BOODY>KEHUSI
BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadeapoii E6 ABTOHOMHBIE MH®OPMAIIMOHHLBIE U
YITPABJIAROLINE CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1 CriocobeH /IeMOHCTPUPOBAThL 3HAHUS MPUHIIUIIOB JIeHCTBUS B3pbIBaTeiel U UX (yHKIMOHUPOBAHKS,
IMK-3 CriocobeH MpOeKTUPOBAaTh M KOHCTPYMPOBATh B3pbIBAaTeIM Pa3/IMYHOTO HA3HAueHWs, pa3pabaThiBaTh
MPOEKTHYI AOKYMEHTAlMI0, NPOBOAUTh TeXHUYECKHe PacueTbl U ONTHMU3MPOBATH IPOEKTHBIE IapaMeTphbl
B3phbIBaTesieil.

Cojiep>kaHue JMCIUIJIMHBL  OXBAaThIBAET KPYT BOMPOCOB, CBA3aHHBIX C TIOATOTOBKOM OOyYarommxcsi K
caMoCTosITe/IbHOM pabote B 00/1aCTH TIPOEKTUPOBaHWs M OOOCHOBaHMSI BLIOOpA ONTHUMAJIBLHOTO TMPUHIIMTIA
JlefiCTBUs BpeMeHHBIX YCTPOMCTB, IpeJHa3HaueHHbIX [/ KOMIUIEKTal[uM B3pbIBaTesell M B3pbIBaTeIbHbIX
YCTPOWCTB pa3NWYHOro HasHaueHHWs1. V3yuaroTcs ¢pusnueckurie MPUHLIMIIBI TOCTPOEHUS BpDeMEHHBIX YCTPOICTB,
TeopeTHUeCKre U MHXeHepHbIe OCHOBBI Pa3pabOTKH, OCHOBHBIE acIIeKThl TIPOU3BO/CTBA U UCIIBITAaHUH, a TAaKKe
TpaKTUYeCKHe HaBbIKK SKCIIePUMEHTATBHOTO UCC/IeJOBaHMUS NX OCHOBHBIX XapaKTePUCTHK.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
¢ jylabopaTopHasi paboTa;
*  KOJUIOKBUYM;
e BOMPOCHI K Ar(epeHIIPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMMol AWUCIUTUTUHBI
MpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii MpakTukym (17
4.), CaMOoCTosITe/IbHasi paboTa cTyzaeHTa (57 u).
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IIpunoxenue 2
K paboueii mporpaMme JUCIHILTHHBI
BPEMEHHBIE YCTPOVICTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
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.

TpyRoeMKOCTB,

HaumeHnoBaHue padoTbI
yac.

PexkomeHpiyemMasi iMTeparypa

Pazgen 1. Beegenne. IIoHATHEe BpeMeHH U YCTPOMCTBA U3MepeHHs BpeMeHH.

T. E. 3aBozoBa, K. B. CmaruH,
H. I1. CMupHOB. . Aibbom
KOHCTPYKI[UI B3pbIBaTeIei:
Hwxauit Tarwn: V3g-Bo durt. 2
HTUWM, 2022 (Bce pa3gensl)
3. M. Akcenbpog. .

[IpoekTupoBaHUe yacoB U )
yacoBbIX cucteM: M.: Kuura o
Tpeboranuio, 2013 (T'1aea 1)

Wroro no pa3geny 1 6
Pazpesn 2. ®u3snyecKkyue 0CHOBBI IOCTPOEHHUsI BDEMEHHbBIX YCTPOMCTB.

O3HakoMJIeHHe ¢ YUeOHBIM TJIAaHOM.

[TpopaboTka repeyHsi peKOMeH/yeMO# JTUTepaTyphl.

N3yuenne matepuasos 0 pusnueckux U ¢punocohckux
Tpe/iCTaB/IeHUsAX TIOHATHA "BpeMs'.

J/eKTpOHHbIe BpDeMeHHbIe
ycrporictBa: BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 1996 (Pa3gen 1)
A. B. babkun, B. A. BenjgaHos,

E. ®. I'psi3nHoB. . CpezicTBa 1
MOpa)keHus ¥ boerpurackl: M.:
N3p-8o MI'TY um. H. 3.
Bbaymana, 2008 (I'naBa 3)

A. X. Topoxos. .
IIpoekTrpoBaHue,
MOJe/IMpOBaHye U HaiEKHOCTh
B3pbIBaTe/iell U cucTeM
yTpaB/IeHus Cpe/iCTBaMU
nopakenusi: Camapa: 13z1-80
CamI'TY, 2013 (Pazgen 1)
E. B. Kynekos ; BI'TY
"BOEHMEX" um. []. ®.
YcrrHoBa. BpemeHHbIe
ycrpoiictsa. Y. 1 YacoBbie
MexaHu3Msbl: BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 1995 (Pa3zgen 1)

Wrtoro no pasgeny 2 7

Pa3;[en 3. OcHOBBI MOCTPpOEHUA YaCOBbIX ME€XAdHU3MOB. Yacosble Ko/ledaTe/IbHbIe CHCTeMbI 0a/IaHC-
B0/I0COK. ICTOUHMKHA JHEPruu, NpuMeHseMblie B YdCOBbIX MeéXdHU3MaAX. KonécHast nepeaava.

du3nueckre 0CHOBBI (YHKLIMOHUPOBAHUS BPEMEHHBIX
YCTPOWCTB.

Krnaccugukarysi BpeMeHHBIX YCTPONCTB B3pbIBaTesIei.

HpI/IHL[I/IHI/IaHLHLIE CXeMbI ITIOCTPOE€HUA, PA3HOBUAHOCTH.

15

PaccmoTpeHue 0CHOBHBIX 3/1eMEHTOB YaCOBOI'O MeXaHU3Ma! 3. M. Akcenspog. . 1
CITyCKOBOM peryssiTop, KojaécHas repeziaua, ABUrare/ib. IIpoekTrpoBaHue 4acoB U
OcCHOBBI METOAMKY pacyéTa yaCoOBOI0 MexaHu3Ma yacoBbIx crctem: M.: Kuura rio 2
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NPUMEHUTETBHO K KOHKPEeTHBIM 00pasijaM B3phIBaTesiei.

tTpeboBanuto, 2013 (TaBsI 1, 2)

TIprMeHeHHe CIyCKOBBIX Pery/ATOPOB Pa3IMUHOrO THIIA. A. X. T'opoxos. . 2
PaccMoTpeHHe ABUTaTesield YacOBbIX MeXaHU3MOB U X HPOEKTHPOB&HHF’ 5
pasHoBUHOCTel. OCHOBHBIE PACUBTEI. MO/AETMPOBAHHE 1 HAAGKHOCTD
B3phbIBaTesieil U CUCTeM
yTpaB/ieHus Cpe/iCTBaMU
nopaxkenusi: Camapa: 13z-o
CamI'TY, 2013 (Pazgen 1,
cTpaHuLpl 19-21)
PaccMoTpeHte KonécHoi nepejiayn: Ha3HavyeHKe, COCTaBHbIe E. B. Kynbkos ; BI'TY 5
3/1eMeHTEI, TIPOGUIM 3yObeB, 4acoBoe 3aljerieHue. BOEHMEX" um. /1. .
YcrunoBa. BpemeHHbie
ycrporictBa. Y. 1 YacoBsle
MexaHu3Mbl: BI'TY
"BOEHMEX" um. []. ®.
YcruHoBa, 1995 (Bce pa3zpensi)
Wroro no pasgeny 3 9
Pa3pen 4. ITuporexHinueckue BpeMeHHbIE YCTPOICTBA B3phIBaTesIei.
PaccMoTpeHre 0CHOBHBIX KOHCTPYKTHBHBIX 37IEMEHTOB A. X, Topoxos. .
o ITpoekTrpoBaHye, 1
MUPOTEXHUYECKUX BPEMEHHBIX YCTPOUCTB. )
MOJie/IPOBaHNe U HaZé>KHOCTh
. B3pbIBaTe/eld U CUCTEM
dusnueckre 0CHOBBI IeHCTBUS], KOHCTPYKTUBHbIE CXeMbI BO
yTIpaB/IeHUs CPe/ICTBAMHU 2
B3pBIBATEJISAX /11 Pa3/IMYHBLIX BBUZIOB OOEpUIIacoB.
nopakeHusi: Camapa: 13z1-80
Ornpe/ie/ieHye BpeMeHH JefCTBYSI. CamI'TY, 2013 (Pasgen 1, 1
cTpanuliibl 19-21)
PaccMoTpeHe CBOMCTB U HOMEHK/IATyPbl TIPUMEHSIEMbIX I. B. bapbamos, E. b. I'perjosa, )
TIOPOXOB U ITMPOTeXHUYECKUX COCTABOB. A. I1. CMMDHOB. .
[MupoTexHUYeCKHe U OTHEBbIE
OcobeHHoCTH OPMUPOBaHUS MAPTUX MPOTEXHUYE CKUX LCITH CHCTEM YIPAB/TCHH:
BPeMEHHBIX YCTPOUCTB AJIsi KOMIIJIEKTOBAHUS TTapTHA CII6.5I'TY "BOEHMEX" 1m. 2
318 M. O. ®. YcruHoga, 1999 (Bce
pasziesibl)
Uroro no pa3peny 4 8
Pazgen 5. I'mapaBnnyeckue H MIHeBMaTHYeCKHe BpeMeHHbIe YCTPOHCTBa.
I'. B. Bap6aitos, E. B. I'periosa,
PaccMoTpenue ¢u3nueCcKUx MpoLieCcCOB MpU A. I1. CMMPHOB. .
(YHKLMOHUPOBAaHUM I'M/IPAB/IMUeCKUX U ITHEBMaTHue CKUX IInpoTexHUYeCKye U OTHEBbIE 1
BpPEMEHHBIX YCTPOMCTB. Hery CUCTEM yIIpaBJ/ICHUs:
CII6.BI'TY "BOEHMEX" um.
O. ®. Ycrunoga, 1999 (Bce
KOHCTPYKTUBHBIE CXeMbl M OPaHUueHHs TIPUMEHUMOCTH B pasyiesbr) )
Pa3/IMUHbIX B3PbIBaTeIsIX. A. X. T'opoxos. .
IIpoektrpoBaHue,
i - MOZie/IMpOBaHue U Ha[IEKHOCTh
PacuéTt BpeMeHM [1eliCTBUS. B3pbIBaTe/Iell 1 CHCTEM 1
yTIpaBJieHuUs CPe[iCTBaMU
IIpumeHeHue B KaueCTBe IICEBJAOUHTErPATOPOB yCKOPEHUs nopakenusi: Camapa: 13z-Bo 2
6oerI/IHaCOB. CaMFTS’, 2013 (PaB,quI ]_,
cTpaHuubl 10-22)
Wtoro no pa3zeny 5 6
Pa3fen 6. DnekTpuueckue BpeMeHHbIe YCTPOICTBa.
PaccMmoTpeHre 0CHOBHBIX XapaKTepUCTUK 3/IeKTPUUeCKUX 3. M. Akcenbpog, . 9
BpPeMeHHBIX YCTPOMCTB. [TpoekTupoBaHue 4YacoB U
dwusnueckre 0CHOBBI GYHKIIMOHWPOBaHUS KOH/IeHCATOPHBIX | YACOBBIX CUCTEM: M.: Kuwra o 7
BPEMEHHBIX YCTPOMCTB. JJOCTOMHCTBA U HeJOCTaTKHU. Tpebosanuto, 2013 (I'1aBa 8)
AHanu3 MpoLieccoB 3apsijia U pasps/ia KOH/eHcaTopa yepes "E' B. Kyan(')'B ; BITY 9
Pe3uCTOp (MIeabHbIA ¥ peabHbIA CTydan). BOEHMEX" mm. [I. ©.
YctuHoBa. BpemeHHBbIe
MHorokacka/iHble KOHZIeHCaTOpHbIe BpeMeHHbIe N
o ycrporcTBa. Y. 2 DneKTpoHHbIe 2
ycTpouctsa. [Ipumepsl cxeM. .
BpeMeHHbIe ycTporicTa: BI'TY
[Ty Ty MOBLILLIEHNS] TOYHOCTH KOH/I€HCAaTOPHBIX BPEMEHHBIX "BOEHMEX" um. [T, . 2
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ycTpoiicTB (MeToA auddepeHIINaTbHOTO BKIIOUeHHUS
OTHOCHUTE/TbHO TIOPOTOBOTO 37IEMEHTa, METO/] OTIOPHOTO
HarpspKeHus1, MeTo, 03MPOBaHKs 3apsiia KOHJeHCaTopa,
METO/[] yCTaHOBKU KOH/IEHCaTOPHOTO BPEMEHHOTO
YCTPOMCTBA 110 BpeMeHHOMY UHTepBasy). OlleHKa TOUHOCTH
KOH/IEHCAaTOPHOTO BPEMEHHOTO YCTPONCTRA.

OneKTpoXxUMHYeCcKre BpeMeHHbIe yCTpoHcTBa (YCTpOiCTBa

YcrunoBa, 1996 (Pa3zgensr 1, 2)
A. X. Topoxos. .
IIpoekTrpoBaHue,
MOZie/TMPOBaHre U HaJ|EKHOCTh
B3pbIBaTe/iel U cucTeM
yTpaB/ieHus Cpe/iCTBaMU
nopakenusi: Camapa: 13g-Bo

CamI'TY, 2013 (Pazgen 1, 1
He XeMOTpOHax).
cTpanuLbl 10-22)
Wrtoro o paspeny 6 11
Paspen 7. DNeKTPOHHBbIE BpeMeHHbIe YCTPOICTBa.
PaccMoTpeHue 371eKTPOHHBIX BpEMEeHHBIX YCTPOMCTB. 3. M. AKCe/nbpog. . 2
[TpoeKTHpOBaHKE YaCOB U
OcobeHHOCTH MOCTPOEHHs 31eKTPOHHOTO BPeMeHHOI'0 yacoBbIxX cucteM: M.: Knura mo
YCTPOMCTBA B3pbIBaTe/Iei K pa3/IMUHbIM TUIIAM TpeboBanuto, 2013 (I'nasa 3) 1
Ooenpunacos. E. B. KynekoB ; BI'TY
"BOEHMEX" um. 1. ®.
CocTaBHbIe YaCTH 3/1eKTPOHHOTO BPEMEHHOI'0 YCTPOICTBA YcruHosa. BpemenHbre 1
(anemenTHast 6a3a, 060CcHOBaHMe BLIOOPA). ycrporicrsa. Y. 2 BUJ'IEKTPOHHbIe
BpeMeHHbIe ycTpoucTsa: BI'TY
" "
[MpencraB/ieHye ABOMYHBIX BEJTMUKMH /I€KTPHUE CKUMU BOEHMEX" um. /1. ®. 5
curHanamu. Tpurrepsl. CUETUMKY IMITY/TbCOB. YeruroBa, 1996 (Bce paszesei)
A. X. Topoxos. .
[TpuHIMIIBI TTIOCTPOEHUST YCTAaHOBKU BpeMeHH /IeCTBUS IIpoexTpoBanme, 5
3JIEKTPOHHOTO BPEMEHHOTO yCTPOMCTRBA. MOZe/IMpOBaHNE M HaZIE’)KHOCTh
B3pbIBaTe/ieil U CUCTEM
TIpuHIMIE! POPMUPOBAHMUS CTPYKTYPHO 1 ynpaBneHH(H: CpeACTI;?MH
TIPUHLUITHAIBHON CXeM 3/IEKTPOHHOTO BPEMEHHOTO H()Cf)amlfggﬂ'zofyaga' 3ﬂiB° 2
yCTpoiicTBa. ami L, (Pazmern 1,
cTpaHuubl 10-22)
Wroro no pasgeny 7 10
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IIpunoxenue 3
K paboueii mporpaMme JUCIHITHHBI
BPEMEHHBIE YCTPOVICTBA

®OH/] OODEHOYHBIX CPEICTB

®DoH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/ILTaThl 06yUeHHs 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThyeckas pabora

*  KOJUJIOKBUYM;

e jylabopaTopHasi paboTa;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora ripoBoauTcs B ¢popme tecta B SMOC Moodle:

¢ IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KonnokBuym

ITpoBoguTcs B ycTHOM dopme. Ha KOJIIIOKBHYM BBIHOCHTCS YaCcTh Marepuana AudpepeHIIMpoBaHHOTO
3auéTa; Ol[eHKa 3a KO/UIOKBUYM YUUTHIBAETCS TIPY BLICTABIEHUH OI[eHKH T10 UTOTaM AudQepeHIIMPOBaHHOTO
3auéTa.

OTBeT oL|eHMBAaeTCs NperoziaBaTesieM 0 UeThIpExOasyIbHOW CHCTeMe; OLleHMBAlOTCsl KOPPEKTHOCTh U TI0JIHOTa
OTBeTa.

O1leHKa BBICTaB/ISIETCS COIVIACHO CJIEYIOIIMM KPUTEePUSsIM:

«OT/IMYHO» - TTyOOKOe yCBOEHHe MaTepuaria - ToJiHbIe, T0C/IejoBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
v3/1araeMbie OTBeTHI IIPH BUAOU3MEHEHWH BOTIPOCa, PaBUIbHO 000CHOBaHHbIE PeLlIeHwHs], BiajileHre
Pa3sHOCTOPOHHUMM HaBbIKaMH U IIpUeMaMy;

«XOpOIIIO» - 3HaHWE MMPOTPaMMHOT0 Matepuarsa - TpaMOTHOe U3JIoKeHHe, 6e3 CyllieCTBeHHBIX HETOUHOCTe! B
OTBeTe Ha BOIPOC, ITPaBI/IbHOE TIPUMeHeHre TeOpeTHUeCKUX 3HaHWH, BajieHrne HeoOX0MMbIMU HaBbIKaMy
TIpY BBIIOIHEHWH NTPAKTUUeCKUX 3a/auy;

«yZIOBJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuasa - IIpy OTBeTe [J0MYCKAITCsl HeTOYHOCTH,
He/J0CTaTOYHO IPaBU/IbHBEIE POPMY/IMPOBKH, HApPYILIEHNe TT0C/Ie[0BaTe/IbHOCTH B U3/I0’KEHUH MaTepuara,
3aTpyAHEeHUs B BBITIOJTHEHUH NPaKTUUECKUX 3a/JaHU;

«HEeyIOB/IETBOPUTETHLHO» - He3HaHWe MaTepualia, TIpY OTBeTe BO3HUKAIOT OLIMOKH, 3aTPyAHEHNS IPU
BBITIO/THEHUM TIPAKTHUECKUX PaboT.

ITo pe3ymnbTaTaM cZauu 00yUaroMMcs KOJUIOKBHYMaA TIperofiaBaresib BBICTABIISET OL[eHKY COIJIaCHO
BbIIlIeYKa3aHHbIM KPUTEPUSM, TIPY 3TOM KOHTPOJILHOE MepONpHUATHE CUNTAeTCS YCIeIHO NPOljeHHbIM B
C/lydae TIOyueHUs: 00yuaroLMCs OLieHKU He HIDKe, UeM "y[JOBJIeTBOPUTENBLHO .

OpueHTHPOBOYHBIH NepeueHb BOIIPOCOB, BHIHOCUMBIX Ha KOJUIOKBUYM.

1. TTonsiTHe BpeMeHH, MPpUOOPHI H3MepeHHsl BpeMeHH, BpeMeHHbIe yCTPOHCTBa.

2. Vicropusi pa3BUTHSI BpeMeHHBIX YCTPOWCTB Ji/Ist B3pbIBaTesieid 60ernpuriacos.

3. O6mmue ¢pu3ryeckre 0CHOBBI PyHKI[HIOHUPOBAHUSI BDEMEHHBIX YCTPOMCTB Pa3/IMUHbIX BU/IOB KaK U3MeHeHHe
COCTOSIHUS HU3NUeCKUX WIH (PU3UKO-XUMHUUECKHX MPOL[ECCOB BO BPEMEHH.

4. Knaccugukarysi BpeMeHHbIX yCTPOHCTB. Pu3nueckre 0CHOBbI (DYHKLIMOHUPOBaHUS BpeMEeHHbIX YCTPONCTB.
5. MeTo/p! U3MepeHHs BpeMeHH, 3Ta/IoHbI eIMHUL] BpeMeHu. [1prbopsI /1711 M3MepeHys: BpeMeHH.

6. OcobeHHOCTH BpeMeHHBIX YCTPOWCTB B3pbiBaTesiel. /Irara3oH OTCUNTHIBAEMOTO BPeMeHH pa3/IMUHbIX
(hyHKIIMOHABPHBIX YCTPOWCTB B3phIBaTeIel.

7. YacoBble MexaHU3Mbl. OCOOEHHOCTH YaCOBBIX MEXaHM3MOB B3DbIBaTe/IeH.

8. dusnueckre 0CHOBBI GYHKLIMOHMPOBaHUS Y KOHCTPYKTHBHBIE CXeMbI YaCOBBIX MEXaHU3MOB.

9. OCcHOBHBIE 3/1eMeHThI YaCOBBIX MeXaHU3MOB: JBUTaTeslb, KojécHas nepesaua (KIT), ciyckoBoii perynsrop.
10. CriyCKOBBI€ Pery/siTOphbl C COOCTBEHHBIMU KOjiebaHussMY (C BO3Bpalljaoieli cuoi). ®usnueckyre 0CHOBbI
UX IeHCTBUSA KaK KojiebaTe/IbHOU CHCTeMBI.

11. ®a3o0Bbie 1 (a30BO-BPeMEHHbIE AMarpaMMbl KosiebaHuii banaHca. Teopema Jpu.

12. CriyckoBble perynsTopbl 6e3 cobcTBeHHbIX KomebaHui (6e3 Bo3Bpararoieii cusbl). PusruecKre 0CHOBBI
WX JeHCTBUsA Kak KojebaresibHOH cuctembl. [lepros konebanuit bamaHca.
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13. KonécHasi mepefiaua B 4aCOBOM MeXaHH3Me, eé Ha3HaueHre; COCTaBHbIE /IeMeHTHI, Tpod i 3yoneB.
OCHOBHBIE pacueTsl.

JIaGoparopHas padora

KOHTpOJIb TEKYIIEr0 BBIMOHEHUSI U 3aIUThI JabopaTtopHbIX paboT obyuaroinmmMcst. OLeHUBAIOTCS
yMeHHe TIPUMEHUTh T0/TyYeHHbIe TeOPeTHUeCKHe 3HaHMs, COO/MIoeHIe TIPaBU/l TEXHUKH 6€301acHOCTH,
CBOEBPEMEHHOCTD BBITIO/IHEHHUS TabOpaTOPHbIX pabor.

OtleHKa KaueCTBa BBITIOTHEHNS Tab0paTOpHOI paboThl OCYIIeCTBSETCS TIPeToiaBaTesieM o
YeThIPEXOA/IBLHOM crcTeMe. B ciiyuae, ecsii OTBeTHI 00yYaroIIierocsi BO BpeMsi 3all[UThl COOTBETCTBYIOT
yKa3aHHBIM TpeboBaHMsM, 00yUaroIUACS MOMyYaeT MaKCUMaTbHOEe KOJIMUEeCTBO OaslIoB.

OCHOBaHUSIMU JIJIsI CHYPKEHUS KOJTMUeCTBa 6asiioB B [ipiara3oHe OT "OTIMYHO" [0 "Hey0B/IeTBOPUTETBHO
SIBJISIFOTCSI:

- HeOpEXXHOE BBITIOJIHEHHE,

- IOBEPXHOCTHBIE, HETIPOJyMaHHbIE OTBETHI BLIBOZBI 110 pe3y/IbTaTaM paboThl,

- HeBepHbIe OTBETHI Ha BOIIPOCHI IIpero/iaBaTesis.

n

KOoHTpO/IbHOE MepOTpUSTUE CYUTALTCS TIPOHIEHHBIM MPY OTCYTCTBUM y 00YUYarOIIerocst OoTMETOK
"HeyJ0B/IeTBOPUTEIBHO" 3a JlJabopaTopHbIe paboThI.

Bonpocs! k guddepeHrupoBaHHOMY 3aueTy

OpUeHTUPOBOYHBIY MIepeyeHb BOIIPOCOB K 3a4éTYy.
1. TToHsiTHE BpeMeHH, TPUOOPBI U3MepEHHsT BpeMeHH, BpeMeHHbIe YCTPOUCTRA.
2. Victopusi pa3BUTHsI BDEMEHHBIX yCTPOMCTB i/ B3pbIBaTesieil H0emnpumnacos.
3. O6uue ¢pusmuecKre 0CHOBBI PyHKLIMOHUPOBAaHUS BpEMEHHBIX YCTPONCTB Pa3IMUHbIX BU/JOB KakK M3MeHeHHe
COCTOSIHUS HU3NUeCKUX WK PU3NKO-XUMHUUEeCKHX TPOL[eCCOB BO BpEMEHHU.
4. Knaccudukarysi BpeMeHHBIX yCTPOHCTB. Pu3nueckrie 0CHOBbI DYHKLIMOHUPOBAHUS BpeMeHHBIX YCTPONCTB.
5. MeTo/ibl U3MepeHHs BpeEMeHH, 3TaJIOHbI e[UHUL] BpeMeHH. [IpuOopkI /711 U3MepeHUs: BpeMeHH.
6. OCOOEHHOCTH BpEMEHHBIX YCTPOUCTR B3phiBaTesiel. /luara3oH OTCUNTHIBAEMOTO BPEMEHU Pa3/TUUHbBIX
(PYHKLIMOHAIBHBIX YCTPOWCTB B3phIBAaTe/eH.
7. YacoBble MexaHu3Mbl. OCOOEHHOCTH YaCOBBIX MeXaHW3MOB B3phIBaTesiei.
8. dusnueckre 0CHOBBI GYHKLIMOHWPOBaHUS U KOHCTPYKTHBHBIE CXeMbl YaCOBBIX MeXaHU3MOB.
9. OCHOBHBIE /IEMEHThLI YaCOBBIX MEXaHM3MOB: JIBUraTe b, KoiécHas repefaua (KIT), criyckoBoit perynsitop.
10. CriycKoBbIe PerynsiTopbl ¢ COOCTBEHHBIMU KoslebaHUsIMU (C Bo3Bpaltiatolteli cuoi). dusnueckue 0CHOBBI
WX ZIeACTBUSA KakK KojiebaTelbHOH CUCTEMBI.
11. ®a30Bble 1 (a30BO-BpeMeHHbIe AUarpaMMbl KosiebaHuii 6anaHca. Teopema JpH.
12. CriyckoBble perynsiTopel 6e3 coOCTBEeHHBIX KoneOaHuii (6e3 Bo3BpalLaroleit cusbl). @u3ndeckre 0CHOBBI
WX AedCcTBUs Kak KonebaresbHOM cuctembl. [leprop konebanuii OamaHca.
13. KonécHast Tiepe/jaua B YaCOBOM MeXaHHM3Me, eé Ha3HaueHHe; COCTAaBHbBIE 3/1eMeHTBI, TPOGUIH 3yObeB.
OCHOBHBIE pacyeThl.
14. IlupoTexHUYeCcKUe BpeMeHHbIe YCTPOMCTBA. JJOCTOMHCTBa M HeZl0CTaTKU MUPOTEXHUYECKUX BpeMeHHBIX
YCTPOWCTB.
15. IIprMeHeHre MMPOTEXHNYECKUX BPeMeHHBIX YCTPOMCTB BO B3phIBaTeIsX.
16. ®usnueckre 0CHOBBI GYHKL[MOHHPOBaHUS MMMPOTeXHUUYECKUX BPEMEHHBIX YCTPOUCTB, BpeMsi
(yHKI[MOHUPOBAHUSI.
17. KOHCTPYKTUBHbBIE CXeMbl MIMPOTEXHUUECKUX BPEMEHHBIX YCTPOWCTB, IIPUMeHsieMble TUPOTeXHUYeCKUe
COCTaBBI.
18. TIprMeHsieMble TIOpPOXa M MUPOTEXHUUECKHEe COCTaBHI - OBICTPO- ¥ Me/IJIeHHOTOpSIIL{Me, B MMPOTeXHUUECKUX
BpeMEeHHBIX YCTPOMCTBax pa3nMYHOIo Ha3HaueHUs.
19. ®opmMrpoBaHUe NTapTHU K3 TPYIIN OFHOPOHBIX MUPOTEXHUUECKUX BPEMEHHBIX YCTPOUCTB.
20. O6111ast XapaKTepPUCTHKA 7IEKTPUUECKUX BPEMEHHBIX YCTPOHCTB B3phbIBaTe e,
21. BpemeHHbIe yCTPOMCTBa Ha XeMOTpOoHaX. dr3nyeckre 0CHOBBI PYHKIMOHHUPOBAHUSI.
22. KonieHCcaTopHble BpeMeHHble yCTporcTBa. PU3nuecKre 0CHOBBI IPOCTENIINX KOH/IeHCAaTOPHBIX
BpEMEHHBIX YCTPOMCTB, IOCTPOEHHBIX M0 cxeMe RC-1iernouku
23. D/IeKTPOHHBIE BpeMeHHbIe ycTporicTBa. O011ast XapaKTeprUCTHKA, AUCKPETHBIM MTPUHIIATT
(YHKLIMOHUPOBaHUs, CTPYKTYPHBIEe CXeMbl 3/IeKTPOHHBIX BDeMeHHbBIX yCTPOWCTB.
24. YcTaHOBKa BpeMeHH JeliCTBUs 37IEKTPOHHBIX BpEMEHHBIX YCTPOUCTB. BUABI 1 CrI0COOBI yCTaHOBKH.
25. 3aziaroliyie reHepaTopel, (popMUpOBaTeI UMITY/ILCOB [JIsl 3/IEKTPOHHBIX BPeMEeHHBIX YCTPOUCTB. Jenurenu
yacToTsl. IIpecTaBneHre yncen B JBOUYHOM KOJE.
26. Tpurrepsl Kak OCHOBa CUeTYMKOB UMITY/IbCOB U JieJITesield 4aCTOThI.

JuddepennupoBaHHbIii 3a4eT
Bomnpockl K uddepeHIMpoBaHHOMY 3a4éTy 0(hOpPMISIIOTCS B BUZie Oumeta. bueT Bktouaet B cebs iBa
TeopeTUuYeCcKHX BOIMPOCa U 3a/iauy.
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Or1eHKa BBICTAB/ISIETCS COTVIACHO CJIEIYIOIIUM KPUTEPHSM:

«OTJINYHO» - TTTyDOKOe yCBOEHHe MaTepuasa - TIo/HbIe, TI0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
W3J1araeMble OTBETHI MPU BUJOU3MEHEHUH BOTIPOCA, TIPaBU/IbHO 000CHOBAHHbBIE PEIIeHUs, B/lafIeHHe
Pa3HOCTOPOHHUMMU HaBbIKaMH U ITpUeMaMu;

«XOpOIIIO» - 3HAHWE MPOrPAMMHOT0 MaTepurasa - TPaMOTHOe U3JIoKeHKe, 6e3 CylieCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOTPOC, TIPAaBU/IbHOE MPUMEHEeHHe TeOPeTHUeCKUX 3HAHUMH, B/lajleHre HeoOXOIUMBIMY HaBbIKaMU
TIPY BLITIOJTHEHUH TTPAKTUYEeCKUX 3a71ay;

«Y[,0BIIETBOPUTE/ILHO» - YCBOEHNE OCHOBHOTO MaTepuaJa - IIpU OTBeTe [J0MyCKaloTCs HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/IbHbIE (POPMY/IUPOBKH, HapyllieHHe TI0C/iefloBaTeIbHOCTH B M3/I0KEHUU MaTepuara,
3aTpy/[HEHUS B BLITIO/THEHUY TTPAKTUUeCKUX 3a/JaHuUM;

«HEyIOB/IETBOPUTEBLHO» - He3HaHHe MaTepuasa, TPy OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHHS IPH
BBIMOJTHEHUM TIPAaKTHUYECKHUX PabOT.
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Pazpen 1.
Baepenmue.

8 HOHHTHS Bpemenu| [ | , 3 0 1 6 20 | 20 JlabopatopHasi paboTa,
U YCTPOMCTBa Konnokeuym
H3MepeHHs
BpEMEHH.

Pazpgen 2.
dusnuecKkue

g |ocHOBBI 1 4 3 0 1 7 20 | 20 JlabopatopHas paboTa,
NMOCTPOeHus KonnokBuym
BPE€MEHHBIX
YCTPOMCTB.

Pa3zpen 3. OcHOBBI

MOCTPOEHUsI

YacoBBIX

MeXaHHU3MOB.

YacoBbie

KoJiedare/bHbIe

cucTeMbI 6ananc- Jla6oparopHas pa6oTa
8 |Bo/OCOK. 24 15| 3 | 8 | 4 | 9 |10 10 bartoprast pabota,

Konnokeuym

WUcTounuku

HEPruH,

npuMeHsieMble B

YacoBbIX

MexaHH3MaXx.

Konécuas

nepegava.

Pazpen 4.

ITuporexnuueckue

8 |BpemeHHBIe 14 | 6 2 0 4 8 10 | 10 | JlaboparopHasi paboTa
ycTpoiicTBa
B3pbIBaTeJIeil.

Pazpgen 5.
I'mppaBianyeckue

g M 12 | 6 2 2 2 6 10 | 10 | JlaboparopHast paboTta
MHeBMaTHYeCKHe
BpeMeHHbIe
YCTPOMCTBA.

Pa3gen 6.

g |dNekTpuueckme |, | g | 5 | 5 | 5 | 11 | 10 | 10 | JlaGoparopuas paGora
BpPeMeHHbIe
ycTpoicTBa.

Pazpen 7. JIaboparopHas pabora,

8 J/IeKTPOHHBIE 20 | 10 9 5 3 10 20 | 20 Borpocs! K
BpPE€MEeHHbIEe nuhbepeHIMPOBaHHOMY
YCTPOMCTBA. 3aUeTy

Bcero 3a 8 cemectp 108 | 51 | 17 17 17 57 | 100 | 100

21 32972




Bcero no aucomnmne | 108 | 51 | 17 | 17 | 17 | 57 | 100 | 100 |
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