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JIUCT COI'JIACOBAHUA

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

27.04.04 Ynpas/ieHHe B TeXHHUECKHX CHCTeMax
rog, Habopa rpynrbl: 2024

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
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA ITIOCTPOEHNA BPEMEHHBIX YCTPONCTB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-4.3 — cnocobHOCTb  TIPOBOAWUTH  TPOEKTHO-KOHCTPYKTOPCKWE  paboThl 10 CO37[aHUIO
3/IeKTPOMEXaHHUUeCKMX U MUKPOMeXaHUUeCKHUX YCTPOWCTB CHUCTEM YTIPaB/eHUs AeliCTBIeM ManorabapyuTHBIX
JleTaTe/IbHBIX anraparoB

I[ICK-4.4 — criocobHOCTs pa3pabaThiBaTh KOMIUIEKCHPOBAHHBIE MHOTOQYHKIMOHAbHBIE aABTOHOMHBIE
WH(OPMAaLMOHHBIE CUCTEMBI Ji/IsI YTIPAB/IeHUs JBI)KeHeM MaiorabapyuTHBIX JieTaTe/TbHbIX arliapaToB

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-4.3

3HAHUS:

3HaueHHs1 1 MeCTa BPeMeHHBbIX YCTPOMCTB B cHCTeMe pa3pabOTKH, MPOM3BOACTBA U IKCILTyaTald
u3/emii;

CTPYKTYPbI CHCTeMbI POEKTHPOBaHUsI BpEMeHHBIX YCTPOMCTB Ha pa3/IMuHbIX MTPUHLUTAX JeHCTBUS;

roKasarejiell TOUHOCTH IeHCTBUS B COOTHOIIEHHU C (GYHKIIMOHUPOBaHUEM OOBEKTOR;

YMEHUs1:

pa3pabaThiBaTh MaTeMaTHUECKWe OMMCaHWs 0a30BbIX TPOIECCOB (YHKIMOHUPOBAHUSA BPEMEHHBIX
YCTPOWCTB;

TIPUMEHSTh MeTO/Ibl 00pab0TKY pe3y/ibTaToB UCIBITaHKWI MeXaHU3MOB BpeMeHU;

HABbIKU:

HaXOJWTb OCHOBHbIE CTAaTUCTHUECKHe TapaMeTpbl TOUHOCTU [elCTBUSI BpPeMEeHHBIX YCTPONCTB Ha
Pa3MUYHBIX TIPUHIUIAX [I€HCTBUS;

MPUMEHSATh MaTeMaTUYeCKHe MO/Ie/H, OIMCHIBAIOIMe YCIOBUS (DYHKIIMOHUPOBAHUS BpPEMEHHBIX
YCTPOWCTB.
IICK-4.4

3HAHUS:

CTPYKTYPBI M COCTaBa TEXHUUECKUX TPeOOBaHUM, TIPEIbSBISIEMBIX K BDEMEHHBIM YCTPONUCTBAM;

TeXHUYeCKOTO pPeryiaMeHTa MPOeKTUPOBaHUs U3/IeIni;

(hr3ye KX 0CHOB (DYHKI[MOHUPOBAHUS U YCIOBUI SKCIUTyaTal[ii BDEMEHHBIX YCTPOMCTB;

OCHOB OCTPOEHUsI BpEMEHHBIX yCTPOMCTB;

YMeHuUsi:

PaCCUUTHIBATE OCHOBHBIE 3/IEMEHTHI BDEMEHHBIX YCTPOUCTB;

BbIOMpaTh W OLIEHWBaTb TOYHOCThH [IEMCTBUSI BPEMEHHBLIX YCTPOWCTB B COCTaBe B3pbIBAaTesis s
KOHKDETHBIX BH/IOB OOETPUIIACcoB;

pa3pabarbiBaTh METO/IbI PETMCTPAllUd W CHUCTEMATH3allid Pe3y/bTaTOB WCIBbITAaHUNA BpPEMEHHBIX
YCTPOWCTB;

HABbIKU:

cTpouTh (ha3oBbie U Pa3oBO-BpeMeHHbIe JUarpaMMbl OCLIA/IIITOPOB PAa3/IMYHOTO THTIA;

aHaJIM3UPOBATh TEXHOJOTMYECKUE aCTieKThl 00ecTieueHrst TOUHOCTH JelCTBYsI BpeMeHHBIX YCTPOMCTB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucoynrivaa TEOPUSA ITOCTPOEHVA BPEMEHHBIX YCTPOMCTB siBnsieTcs AUCHUTUIAHON
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
Harpas/ieHuto 27.04.04 YnpaeneHue 8 mexHu4ecKux cucmemax.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA B HAYYHBIX NCCJIEJOBAHUSX, IMPOEKTUPOBAHUE n
MOJAE/INPOBAHUE JJIEKTPOMEXAHUYECKUX CUCTEM, 4YUC/IIEHHBIE METO/JbI
MO/JAE/INPOBAHUSA ITPOLECCOB, MATEMATNYECKUE METO/bI OBPABOTKHA
NMH®OPMAIIUN.

Copep>XaHue [UCLUIUIMHBI SIBASIETCS OCHOBOM [ijisi ocBoeHusi auciumuiidH: ABTOMATU3AIINSA
ITPOEKTNPOBAHVA ABTOHOMHBIX NTHO®OPMAIIMOHHBIX U YITPAB/IAIOIIINX CUCTEM,
METO/IbI MCIBITAHUN ABTOHOMHBIX WH®OPMAIIMOHHBIX UM YIIPAB/ISIOIIUX
CHUCTEM, MUKPOJJIEKTPOMEXAHNYECKUE CHUCTEMBI, HAYYHO-
NCCJ/IEJOBATEJ/IbCKASA PABOTA, TEXHOJIOIT'NYECKASA (ITPOEKTHO-
TEXHOJ/IOI'NYECKAS) ITPAKTUKA.

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

¢ OIIK-1 — CriocobeH aHa/TU3UPOBATh U BBISB/ISTH €CTECTBEHHO-HAYUHYHO CYI[HOCTh TIpobieM
yTIPaB/IeHUs B TEXHUUECKUX CUCTeMaX Ha OCHOBe IOJIOXKeHWH, 3aKOHOB U METOZIOB B 00J1aCTH
eCTeCTBEeHHbIX HayK U MaTeMaTHKH

¢ OIIK-4 — CrniocobeH 0CyIIeCTBATh OIIeHKY 3Q(eKTUBHOCTU Pe3y/IbTaToB pa3pabOTKK CUCTEM
yhpaBJieHUs1 MaTeMaTUueCKUMU MeTolaMy

¢ OIIK-7 — CniocobeH ocCyIecTBAAThL 000CHOBAHHBIN BHIOOP, pa3pabaThiBaTh U PeaM30BbIBAaTh HA
MpaKTHKe CXeMOTeXHUYeCKHe, CUCTEMOTeXHUUYEeCKHe U arapaTHO-NPOrpaMMHBIe pelleHUs [J1 CUCTeM
aBTOMaTHU3alUy U yIpaB/ieHus

e TICK-4.1 — CniocobGeH pa3pabaTbiBaTh U peari30BbIBaTh KOMITJIEKCHbIE MaTeMaTHUeCKUe MOJE/TH
aBTOHOMHBIX WH(OPMALIMOHHBIX U YTIPABJISIOLINX CUCTEM

¢ TICK-4.3 — Crioco6eH MpoBOIUTh MPOEKTHO-KOHCTPYKTOPCKHE PaOOTHI IO CO3/JaHUI0
3/IeKTPOMEXaHUYe CKUX ¥ MUKPOMeXaHUYeCKHUX YCTPOWCTB CUCTEM YIIpaBJ/IeHUs AeUCTBUEM
MasiorabapUTHBIX JIeTaTebHBIX arlllapaToB



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

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O
Jlekuuu
IIpakTHyeckune
3aHATUA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-4.3

TICK-4.4

Paspen 1. Beeenue. IToHsATHE BpeMeHH - 0OCHOBHOE YC/I0BHE ITPOTEKAHHUS
(usnyeckux nponeccos. 1.1 Onpe/iesieHre BpeMeH! KaK arpHOPHOro
TreOMeTPUUYECKOro rapamMeTpa, XapakKTepPU3YIOLEro JBM)XEeHHE U SBJIAIOLIErocs
YC/IOBHEM CyILieCTBOBaHHs U3MeHeHus. [IpeficTaBiieHne BpeMeHH B (H3KKe 1
¢dunocodpun. 1.2 TOHATHS XPOHOMETPHUH, XPOHOMETPUUYECKHX MPUGOPOB,
BPEMeHHBIX YCTPOHCTB. MecTo 1 3HaueHHe BpeMeHHBIX YCTPOHCTB B HayKe, TeXHUKe
1 6biTy. 1.3 BpemeHHbIe YCTPOICTBA KaK COCTaBHbIE YaCTH MPOrPAMMHO-
arnmnaparHbIX CPeZICTB U ynpas/stomux cucrem. 1.4 Kpatkas uctopust passurus
XPOHOMETPHUYECKUX l'[p]/IﬁOpOB, BpPEMeHHbIX yCTpOi/'ICTB A1 BameaTeneﬁ‘

12

10

10

10

Pa3pen 2. ®u3nyeckre 0CHOBBI OCTPOEHHs BpeMeHHBIX YCTPOHCTB. 2.1
Knaccugukaiysi BpeMeHHBIX yCTPOKCTB B3pbIBaTe/1el, MPHHLMIHAIbHbIE CXeMbl,
Pa3HOBH/IHOCTHU: MeXaHUYeCKHe BpeMeHHbIe YCTPOICTBA - YaCOBbIe MeXaHH3MBbl,
rUjpaBIUyecKye, MHeBMaTHueckye. 2.2 BpemeHHble yCTPOICTBa, OCHOBAHHBIE HA
3aMe/|/IeHNH NlepeMelleH s leTajlei C MOMOLLbIO JKM/KOCTH WA BO3/lyXa (Ta3oB);
BpeMeHHbIe yCTPOICTBa, OCHOBaHHbIe Ha IIaCTUYeCKOH Jledopmaliiu JieTaseii;
MUPOTeXHUYeCKHe BpeMeHHbIe YCTPOICTBA; ra30jMHaMUueCKue U
MMPOra3oANHAMUYeCKHe BpeMeHHbIe YCTPONCTBA; 3NeKTPUYeCKre BpeMeHHbIe
YCTPOWCTBA - KOH/|eHCaTOPHBIe, 3/IeKTPOHHBIE; 3/IEKTPOXUMHUYECKHe (XeMOTPOHHbIE)
BpeMeHHbIe yCTPOKCTBA; Ter/IoBble (KOHAYKLMOHHbIE) BpeMeHHble yCTPOHCTBa,
OCHOBaHHbIe Ha TeI/IONPOBOAHOCTY MaTepraoB. 2.3 [Tokasarenu KauecTBa
BpeMeHHBIX YCTPOUCTB: TOUHOCTb OTCUETa BpEMeHH, I0MeX0yCTOHUMBOCTb,
SHepronotpeb/ieHue, .AUCKPETHOCTb, AMAIria30H OTCUNTHIBAEMbIX BPEMEH,
MaccorabapuTHbIe 0Ka3aTe/u, TeXHOJOTMYHOCTb U JIp.

12

10

10

10

Paspen 3. YacoBble Mexanu3Mbl (UM). 3.1 THUIIOBBIE CXeMBI YacoB.
Kunemarnueckue cxembl. PU3nyecKre OCHOBbI (PYHKLIMOHUPOBAHUS U
KOHCTPYKTHBHbBIE CX€MbI YaCOBBIX ME€XaHH3MOB. Oco6eHHOCTH UCTIOIB30BAHUSA BO
B3pbIBaTe/IAX K Pa3s/IMUHBIM 6oenpunacaM. TpeﬁoBaHm[ K 4aCOBBIM Me€XaHH3MaM.
OCHOBHBI€ 3/IeMEHThI YUaCOBOI'0 MeXaHU3Ma: CIyCKOBOH peryssitop, KonécHast
repejiaua, fBurarenb. OCHOBHble METOJUKH pacuéTa YaCcoBbIX MeXaHU3MOB. 3.2
CriyCKOBBbIe Pery/isiTopbl, UX Ha3HaueHue, PasHOBHAHOCTH, 001iie dr3nyeckre
OCHOBBI q]yHKL[PlOHHpOBaHl/ISI, COCTaBHbIE 4aCTH. HapameTpH CITyCKOBBIX
perynstopoB. AHa/M3 QyHKLIMOHMPOBAHUS CITYCKOBBIX PEry/siTOpoOB C
HCI0/Ib30BaHke M (a30BbIX U (pa30BO-BpeMeHHbIX Juarpamm. JJo6poTHOCTb

Kojiebare/IbHOM CHCTeMbI 6alaHC-BOIOCOK. TeXHOMOTHst TIPOU3BO/CTBA U UCTIBITAHUA.

3.3 ﬂBHFaTE]‘IH HaCOBBIX ME€XaHW3MOB, UX Pa3HOBHUAHOCTH, KOHCTPYKLUSA COCTaBHBIX
yacreid. PacuéT MHepLMOHHBIX JBUraTesel, MPYyKUHHbIX fleTaneil. MOMeHT
CMUpaIbHOM 4acoBOM Mpy>kKuHbL. Crioco6b! MOBbIIeHNs KO3GdHLMEHTa M0JIe3HOr0
AeﬁCTBHﬂ, TexHomornyeckre 0Co6eHHOCTH U3TOTOBICHUS ABI/II‘BTE]IGI‘;I YaCOBBLIX
MexaHu3MoB. 3.4 KonécHasi nepe/iaua, eé Ha3HaueHHe, COCTaBHbIE 3/IeMEHTBI,
nipocuiv 3y6beB, 4acoBoe 3allerieHue, nepeaTouHoe YKCIO Mapbl 3y6uaTbix Konéc
1 KOJIECHO# mepefiauu B 1ien10. [Tepesiaya MOMeHTa B KOJIECHO! mepeziaue, eé
KO3((ULMEHT MO/Ie3HOTO eHCTBHsI. YUET CHJl, IeHCTBYIOIMX Ha JeTa/i KOMECHOH
Tiepe/ia4u MpY JIBIKeHUH GOernpunacos.

19
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10

Pa3aen 4. OCHOBBI IOCTPOEHHS IUPOTEXHHYECKHX BPeMEHHBIX YCTPOHCTB
(TIBY). 4.1 OcHOBHbIe (hH31UeCcKHe MPOLeCChl, Onpejestoliie GyHKLIMOHUPOBaHUE
MMPOTEXHUUECKOTO BPeMeHHOr0 YCTPoicTBa. OCHOBBI IeHCTBHS, KOHCTPYKTHUBHbIE
cxeMbl. Pacuét BpeMeHU (DyHKLIMOHUPOBaHMUSI (BpeMeH! TOpeHHst TMPOTeXHIYEeCKOTo
COCTaBa), TIpUMeHsIeMble TMPOTeXHUYeCKHe COCTaBhbl, 6I>ICTDO— U MeJlJIeHHOTOpsLIre.
4.2 JTOCTOMHCTBA U HEeZI0CTAaTKK MUPOTEXHUUECKUX BPEMEHHbIX YCTPOMCTB.
TIpuMeHeHHe TMPOTEXHNYECKUX BPEMEHHBIX YCTPOWCTB BO B3PbIBATEISIX.
HI/IPDTGXHM'—IECKI/IG BpeMeHHEIe yCTpDﬁCTBa C U3MEeHsIeMBbIM BpeMeHeM AEﬁCmHH,
aBTOperynvpyemMsbie. OLIEHKB TOYHOCTH IMUPOTEXHUYECKHUX BPEMEHHBIX yCTpOﬁCTB.

16

10

10

10

Paspen 5. 'uppaBinyeckue u THYeCKHe BP 1e ycTpoicTBa. 5.1
Du3rvecKre OCHOBBI JJeHCTBHS, KOHCTPYKTHBHBIE CXeMbl. PacuéT BpeMeHt
JielicTBust. JIOCTOMHCTBA U He[0CTaTKU. IIpuMeHeHNe TH/PaBIMUeCcKUX 1
TTHEBMaTUYe€CKUX BPEMEHHBIX yCTpOﬁCTB B KaueCTBe IICeBJONHTEerpaTtopos
yCKOpeHHsl H0erpuIiacoB.

20

20

Paszpen 6. dyieKTpuuecKne BpeMeHHbIe ycTpoiicTBa. 6.1 O611jas XapakTepuCTHKa.
Knaccuduxanus. dusnueckie ocHOBBI JeiicTBus . [IpuMeHenne. KongeHcaTopHbIe
BpeMeHHble ycTpoiicTa. OnrcaHye NpUHLMMA JeicTBus. [JoCTOMHCTBA U
He/JOCTaTKU. AHa/U3 MPOLIeCCOB 3apsi/Jia U paspsifia KOHJeHCaTOpOB Yepe3 Pe3nCTop
(UzieabHBIN U peasbHBIHA cyyan). 6.2 AHaIN3 POLiecCOB (DYHKIIMOHUPOBAHHUS
MHOT'OKAaCKa/{HOr0 KOH/IeHCaTOPHOI0 BpEMEHHOTr0 ycTpoicTBa. JIoCTOMHCTBA U
He/|0CTaTKM N-KacKa/JHbIX KOH/IeHCAaTOPHBIX BPeMeHHbIX YCTPOHCTB. ITpuMepbl cxem
N-KacKa/|HbIX KOHZIEHCAaTOPHBIX BPEMEHHbIX YCTPOMCTB, MPUMEHSIEMBIX BO
B3peIBaTessx. [1yTH NOBbILIEHNs TOUHOCTH KOH/|eHCAaTOPHBIX BPeMEeHHBIX yCTPONUCTB
(meTog auddepeHLaTbHOTO BKIIOYEHHs] OTHOCUTE/IBHO TIOPOTOBOTO 3/1eMeHTa,
MeTO/, OTIOPHOTO HarpsDKeHHsl, MeTOZ, J03MPOBaHHsl 3apsi/ja KOH/|eHCaTopa, MeToz,
YCTaHOBKH KOH/]eHCAaTOPHOTO BPeMEHHOT'0 YCTPOMCTBA 110 BpEMEHHOMY UHTepBasy).
OlleHKa TOUHOCTH KOH/|eHCaTOPHOT0 BpPeMeHHOr0 yCTpoiicTBa. 6.3
D/1eKTpOXMMUUeCKHe BpeMeHHbIe YCTPoiCTBa (YCTpOiicTBa He XeMOTPOHaX).
®du3nueckue OCHOBBI JeiicTBus. [TpakTHyeckoe 1cnonb3oBaHue. OLieHKa TOUHOCTH
ZAencTBusI.

20
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20

20

Paspen 7. DneKTpoHHbIe BpeMeHHbIe ycTpoiicTBa (OBY). 7.1 Obuwas
XapaKTePHCTHKA, JUCKPETHbIN MPUHLMI (yHKLMOHUPOBAHHMS, KJIacCHbUKaLs,
CTPYKTYPHbI€ CXeMbl 0CBeJJOMJIAIOIINX W YIPaB/IAOLNUX 3/JIEKTPOHHBIX BPEMEHHBIX
yCTPOWCTB. THUMOBBIE CTPYKTYPbI 3/IEKTPOHHBIX YacOB C Li()POBOW MHMKALIMeH,
9/IEKTPOHHBIX W3MepHUTesieii HHTepBa/oB BpeMeHH (JIEKTPOHHBIX pesie BDeMEeHH),

6

21

15

20

20
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yCTaHOBILMKA.

YIPaBISIOLIMX 371€KTPOHHBIX BPEMEHHbIX YCTPOKCTB, MPOrPaMMHBIX pefie BpeMeHH.
7.2 CoCTaBHbIe YacTH /IeKTPOHHOTO BPEMEHHOT0 YCTPOMCTBa (31eMeHTHasi 6as3a,
obocHoBaHue BbIGOpa). 3afatomye reHeparopsl. O60CHOBaHMe TapaMeTpoB
CbOpMMpOBaH]/Iﬂ WMITY/IbCOB. ,Z[GHI/ITE]T]/I YacTOThbl U CUETUUKU HMITY/IbCOB.
O6ocHOBaHKe BbIOOPA B COOTBETCTBUM C TPeOOBAHUSIMHU KO B3DbIBATE/ISIM U
Tipe0XPaHUTe/IbHO-UCIIOTHUTE/IbHBIM MeXaHU3MaM. 7.3 Hpe,[[CTaBJ'IeHl/IE [ABOHUYHBIX
BEJ/IMYKMH 2JIeKTPUUYECKUMHU CUTHa/IaMU. Tpl/II‘Fepl:I, ‘YcraHoBKa 3JIEKTPOHHOT'O
BPeMEHHOTO0 yCTPOoiCTBa. BU/BI 1 CIOCO6B! yCTaHOBKHU. YCTaHOBKA UHC/IOM
HMILY/IbCOB, Nlapasijie/IbHbIM KOJ0M, 110 BpDeMEHHOMY MHTepBaJly, C IPUMeHeHueM
MPOGHBIX MyCKOB. [IprMepsI CXeM 3/1eKTPOHHBIX BPeMEHHBIX YCTPOWCTB.
DJIeKTPOHHbIE BpeMeHHbIe YCTPOHCTBA C (PMKCHPOBAHHBIM BpeMeHeM JeHCTBHS,
PYUHO#! yCTaHOBKO#, yCTaHOBKOW OT aBTOMAaTH4eCKOr0 JMCTaHIIMOHHOTO

Bcero 3a 10 cemecTp

108 34 17 17 74 100

100

Bcero no gMcIUIUINHE

108 34 17 17 74 100

100

3.2. AyAuTOPHBIN NPAaKTUKYM

Oo0neMm,
Ne |Homep n HauMeHOBaHHUe
o e S —— TeMa NpaKTH4YeCKOr0 3aHATHUSA ayp.
4acoB
Pazpen 1. BeegeHue.
IlonsTHE BpemeHH - OnpeiesieHye MOHATHS «BPEMSI» B HAyUHBIX TPyaxX B 00/1acTH
1 |ocHOBHOe yciioBUe ¢du3vku u punocodun. MeTopl M3MepeHus: BpeMeHH, 3Ta/IOHEI 1
MpoTeKaHust GU3NUeCKUX |eAWHMUL] BpeMeHu. [IprbopsI /171 13MepeHysi BpeMeHH.
TIPOL{eCCOB.
Paccmotpenue knaccugukalyyd BpeMeHHbBIX YCTPONUCTB
Pasgen 2. dusuueckue B3phbIBaTesiel, MPUHLUNHUAIbHbIE CXeMBbI, Pa3HOBUZAHOCTH.
2 |OCHOBBI IOCTPOEHUS W3yuenue pa3nuyHbIX KOHCTPYKLMI BpEMEHHBIX YCTPOMCTB Ha 1
BpeMEHHBIX YCTPOMCTB.  [IpUMepax UCIO0/b30BaHMUs B TUMIOBBIX KOHCTPYKLMSIX
B3phbIBaTesieit.
3 PaCCMOTperIe KOHCTPYKTUBHBIX CXEM UaCOBBIX MeXaHU3MOB 1
B3phIBaTesIel.
4 CTpyKTypHas cxeMa 4acoOBOI'0 MeXaHK3Ma, COCTaBHbIe 3/IeMEHThI. 1
5 Paszien 3. HacoBble OrjeHKa OCHOBHBIX [TapaMeTPOB U TEXHUUECKUX XapaKTePUCTUK 1
MexaHu3msl (UM). 4acoOBBIX MeXaHU3MOB. OCHOBbI [IOCTPOEHHS.
PaccMoTpeHue pa3HO0Opa3HbIX KOHCTPYKLWH CITYyCKOBBIX
6 perynstopoB. Victopus pa3BuTHs. OlieHKa OCHOBHBIX [TapaMeTpOB 1
CITyCKOBBIX Pery/siTOpOB.
v Paccmotpenue KOHCTPYKTHMBHBIX CXeM MMPOTeXHHYeCKHX 1
BpPeMeHHBIX YCTPOUCTB, COCTaBHBIE 3/IeMEHTHI.
Pa3nen 4. OcHOBBI o
LieHKa OCHOBHBIX TTapaMeTPOB U TEXHUUECKHX XapaKTepUCTHUK
8 [moctpoeHus MBY. 1
MMPOTEXHUYECKUX - v
9 |BpemenHbIX ycTpoiicTB PaccmoTpeHye KOHCTPYKLIMI TUTTOBBIX B3pbIBaTesel C 1
(TIBY). MUPOTeXHUYECKUMU BpEMEHHBIMU yCTPOHCTBAMHU.
10 TexHO/IOTMYeCKHe acrieKThl 0TPA0OTKY BpeMeH! ,aeﬁETBHH u 1
MIPOM3BOJCTBA MUPOTEXHUYECKUX BPEMEHHBIX YCTPOHCTB.
PaccmoTpeHye KOHCTPYKTUBHBIX U IPUHIUIHA/IBHEIX CXEM
11 KOH/IeHCAaTOPHBIX BPEMEHHBIX YCTPOMCTB B TUIOBBIX 1
KOHCTPYKLMSIX B3pbIBaTesIei.
1 Paspen 6. Onekrpuyeckue |MeTo/bl IIOBBILIEHUS TOUHOCTH KOH/IEHCATOPHBIX BPEMEHHbIX 1
BpeMeHHbIe yCTPOWCTBA.  [yCTPOMCTB. OLjeHOYHbIe pacyeTbl BpEMEHH M TOUYHOCTH [IeHCTBUS.
PaccmoTtpeHre pa3HOOOPa3HBIX KOHCTPYKLMH CITyCKOBBIX
13 perynstopos. Vicropus passutusi. OLieHKa OCHOBHBIX I1apaMeTpOB 1
CITYCKOBBIX Pery/isTOpOB.
14 PaccmoTpeHye NIPUHLIIMNTUAIBHBIX U KOHCTPYKTUBHBIX CXEM 1
3/1IeKTPOHHBIX BPEMEHHBIX YCTPOWCTB B3pbIBaTesei (OBY).
15 OLieHKa apaMeTpPOB U 37IEMEHTOB CXEM. 1
Paspen 7. DnekrpoHHbIe
16 |Bpemenmbie ycrpoiicTea HpVOBeAEHHe OLIeHOYHBIX PacyeToB JUCKPETHOCTH U TOUYHOCTH 1
(3BY). JleNCTBYS.
PaccMoTpenue pa3Ho0Opa3HbIX METOZOB yCTAHOBKY BPeMeH!
17 JeiictBus. OlleHKa IpeuMylLiecTBa U HeZJOCTaTKOB pa3/IMUHbIX 1
MeTO/I0B.
Bcero 3a 10 cemectp 17
3.3. CamocrosTenbHas padora crygenta (CPC)
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Homep u

No Oo0nemMm,
/u |HAUMeHOBaHHe pasjena Copep)kaHue yueOHOro 3afiaHus 4acoB
JUCIUTL/IMHBI
Pasgen 1. Beegenue. O3HakoM/IeHHe ¢ y4eOHBIM TI/IaHOM. 2
p  [[loHsATHE BpEMEHH - ITpopaboTKa MepeuHsi IMTepPaTyphl. 4
OCHOBHOE yCJIOBUE
3 |mpoTeKaHus QU3MUECKIX N3yueHue MaTepranoB 0 GunocohCKUx v PU3nIecKux 4
MPOLIECCOB. peAcCTaB/JIeHUAX IMOHATUA «BPEMSsI».
4 |Pasnen 2. dusnueckue |[IpUHLMNNATBHBIE CXeMBI, PA3HOBUAHOCTH 4
5  |OCHOBBI MOCTPOEHUS ®dusnueckre 0CHOBBI (DYHKI[MOHUPOBAHUS BDEMEHHBIX YCTPOUCTB 3
6 |BPEMEHHBIX YCTPOHCTB. |KjaccudMKaIys BpeMeHHbIX YCTPOHCTB B3pbIBATeIeii. 3
7 PaccMmoTpeHne 0CHOBHBIX 3/1eMeHTOB UM: CITyCKOBOW peryssrTop, 7
KOJIBCHasi TiepeJiaua, IBUraTe/lb.
8 [IpumeHeHMe CITyCKOBBIX PEry/siTOPOB Pa3/MYHOro TUIA. 2
9 |Pasgen 3. Yacosbie Paccmotpenue apuratesieit UM, ux pa3sHOBUAHOCTH. OCHOBHBIE 7
MexaHu3Mbl (UM). PacHeThL. —
10 OcHOBBI MeTOAUKY pacuéta UM rpuMeHUTETEHO K KOHKPETHBIM ’
o0pa3iiaM B3phIBaTesIeH.
1 Paccmotpenue konécHoii nepegaun (KI1) - Ha3HaueHHe; COCTaBHBIX 2
3/IEMEHTOB, TIPOGM/IN 3yOhEB, YACOBOE 3alleTIEHHE,
12 PaccMoTpeHre 0CHOBHBIX KOHCTPYKTHBHBIX 3/1EMEHTOB ?
MMPOTeXHUUYe CKUX BpeMeHHbIX ycTpoiicTB (IIBY).
13 |Pasgen 4. OcHOBI ®u3ryecKre 0CHOBBI JelCTBUS], KOHCTPYKTUBHbBIE CXEMbI BO 7
TIOCTPOEHHUSI B3pBIBATEJIAAX [T pa3ibuHbix BU0B BIT.
14 |mupoTexHWYeCKUX OrnpesiesieHrie BpeMeHH /1eHCTBUYS. 2
15 BPEMEHHbIX YCTPOHCTB  |PacCMOTpeHMe CBOMCTB ¥ HOMEHK/IATyphl TIPUMeHsIeMbI TIOPOXOB 1 ’
(IIBY). MUPOTEXHUUECKUX COCTABOB.
16 OcobenHocTu ({)JOpMI/IpOBaHI/IH naptuu [1BY n/1s kommnekroBaHus 9
TapTUU U3Jeui.
17 Paccmotpenue pu3nueckyx mporeccoB Npy Q)yHK]_[I/IOHuI/IPOBaHI/IH 1
TUApaBINUeCKUX Y TTHEBMaTUUeCKU BpeMeHHBIX YCTPOUCTB.
Paspen o. KoHCTpyKTHUBHBIE CXeMbI U OTPaHUUEHHsI TPUMEHUMOCTH B
18  |Tuppaenrueckue u 2
HHeBMATHUECKHE pa3quHbe B3prBaTEJISEX.
19 BpeMeHHbIe YCTPOICTEA. Pacuét BpemeHHU UX JeUCTBUS. 2
20 [IprMeHeHMe B KaueCTBe TICEeBJOMHTErPaTOPOB YCKOPEHUSs 1
IBWKyLIMXcs 006ekToB (BIT) .
27 Paccmotpenue OCHOBHBIX XapaKTePHCTHK 3/1eKTPHUeCKUX ’
BpEMEHHbBIX YCTPOWCTB.
2 ®u3ryeckre 0CHOBBI ()YHKIIMOHMPOBaHHWsSI KOH/IeHCATOPHBIX ’
BpeMeHHbIX ycTpoiicTB (KBY). [IoCTOMHCTBA U HeZIOCTATKU.
23 AHanu3 npoLeccoB 3apsi/ia ¥ paspsi/ia KOHZEHCATOPOB Uepes ?
pe3ucTop (UeasbHbIM U peasibHBIM CTyuan).
24 Paszen 6. MHOroKacKa/iHble KOH/IeHCaTOpHbIe BpeMeHHbIe yCTPOMCTRA. )
DneKTpuUecKue IIpumeps! cxem.
BpEMeHHBI® yCTPOHCTBa. [TyTu noseIeHus TouHoctd KBY. (MeToz guddepeHiuaasHoro
BKJ/TFOUEHUST OTHOCUTE/IbHO MIOPOrOBOT0 37IeMEeHTa, MeTOZ, OTIOPHOTO
25 HarpspKeHHs, MeTOZ, 03UPOBaHus 3apsifia KOH/IeHCaTOPOB, METO/, 2
ycraHoBkU KBY o BpeMeHHOMY MHTepBasy). O1leHKa TOUHOCTH
KBY.
26 DneKTpOXMMHUYeCKre BpeMeHHbIe YCTpoucTBa (YCTpoiicTBa Ha 3
XeMOTPOHaX).
27 |Pa3pmen 7. DnektpoHHble |PaccMOTpeHuUe 3/1eKTPOHHBIX BpeMEeHHBIX YCTPOUCTB (DBY). 2
28 BpPeMeHHbIe YCTPOHCTBA |[IpuHIMIIEI (POPMUPOBAHUS CTPYKTYPHOM M MPUHLUITHAIBHON CXeM ’
(OBY). OBY.
29 CocraBHble yactu IBY (ux repeueHb, Ha3HaUeHUE). 3
30 [IpencraBneHve JBOMUHBLIX BeJTMUMH /IeKTPUUECKUMY CUTHA/IaMHU. 3
Tpurrepsl. CUETYMKU UMITY/IBCOB.
31 [TpuHLIMIBI TOCTPOEHUS YCTaHOBKY BpeMeHHU JelicTBUs1 DBY. 2
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32 OcobenHocTy ocTpoeHus DBY B3pbIBaTesield K pa3MYHbIM TUIAM 3
B3phIBaTesieit.
Bcero 3a 10 cemecTp 74
4. ®OPMbI KOHTPO/JISI OCBOEHUMA JNCLHUII/INHbI
CEMECTP HEJEJ/IN CEMECTPA
1/12|13| 4 |5/ 6 8 9 10 |11 12| 13 |14| 15 | 16 17
10 JIP ap JIP | Konn | P JIP JIP | OP Bormp. 3ay, 3au.

YcnoBHble 0003HaYeHMSI:

P — nparHocTuueckasi pabora;
JIP — naboparopHas paboTa;
Kosn — xonnoksuym;

Borip. 3au — BOnpoCHI K 3aueTy;
3au. — 3a4erT.

TeKyiuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
[TMarHoCTUYecKasi pabora;
JlabopaTopHas paboTa;
KOJIJIOKBUYM;

BOTIPOCHI K 3aYeTy.

HPOME)KYTO‘IHHH dTTeCcTalUus ITPOBOAUTCA B ¢)opMax:
3a4yer.
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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. 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. bapbaios, E. B. I'petioBa, A. IT. CMupHOB. . ITMpoTeXHHUeCKHEe 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. Akcenbpo/,. . [IpoekTpoBaHue yacoB ¥ YacOBbIX cucTeM. JI.: MalmHocTpoeHue. JIeHUHrp. OT/-
Hue, 1981, 8 5k3.

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

5.2. JloronHUTeENBbHASA TUTeparypa o JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. http://urait.ru — O6pa3oBaresibHas riardopma «FOpaiT». I/ By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yngamenrtanshasi 6ubnoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa;

3. http://e.lanbook.com — DBC JlaHsb;

4. http://ibooks.ru — 3BC A#OyKC.py - 3T0 60/1b1110} BbIOOP aKTya/IbHOM JIUTEPATyPhI /15 Balllei
O1O/INOTeK B 37IEKTPOHHOM BU/IE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DneKTpoHHO-61OMMOTeYHast CHCTeMa.

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Matlab 2015a SP1;
2. PTC Mathcad Prime 5.0;
3. WPS Office;
4. DjVuReader.

5.6. Ml opMalioHHbIe TEXHOJIOTUH:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTUHORBA.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;

2. lHTepakTHBHas [0CKa;

3. Jlerkopa30bopHble 00pa3Libl U3/e/THi;

4. TInakaTHble MaTepyasIbl, Co/iepXKalliye o0Ire BU/IbI UK N300paXkeHUs U3/lenH;
5. DjVuReader.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paboueii mporpaMme qUCIHTLTHHBI
TEOPHS IIOCTPOEHNSI BPEMEHHBIX YCTPOUCTB

AnHoTanusa paboueii nporpaMMsl

Iuciunmiaa TEOPYUSI IIOCTPOEHUSI BPEMEHHBIX YCTPOMCTB sBiseTcs AUCLUTLUIMHOMN
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHWH 0/10Ka 1, MporpaMMebl MOTOTOBKH T10
HarpapieHuto 27.04.04 YnpaeneHue 8 mexHuueckux cucmemax. JuciuruiiHa peanusyercs Ha dakynbrere E
Opysxue u cucrembl Boopyxenusi BI'TY "BOEHMEX" um. [1.®. YctunoBa kadenpoit E6 ABTOHOMHBIE
NHOOPMALMOHHBIE U YTIPAB/IAOIINE CUCTEMBL.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TTCK-4.3 criocobHOCTh MPOBOAUTE MPOEKTHO-KOHCTPYKTOPCKUE paboThl TI0 CO3/IaHUIO 3/IEKTPOMEXaHUYe CKUX
1 MUKPOMEeXaHWYeCKUX YCTPONCTB CUCTeM yTIpaB/IeHUs [IeHCTBUeM MaiorabapUTHBIX JieTaTe/bHbIX arlaparos;
[ICK-4.4 crocoOHOCTh pa3pabarbiBaTh  KOMIUIEKCUDOBAaHHbIE — MHOTO(YHKIMOHA/TbHbIE — ABTOHOMHbBIE
VH(OPMAaLMOHHBIE CHCTEMBI /i/Is1 YTIPAB/IeHUs JBIKeHeM ManorabapyuTHBIX JieTaTe/TbHbIX arfaparos.

ConepkaHre [JUCHWIUIMHBI OXBaThbIBaeT KPYr BOMPOCOB, CBSI3aHHBIX C TIOATOTOBKOM CTYHEHTOB K
camoCTosITe/IbHON paboTe B 00acTM 00OCHOBaHMS BbIOOpPA OMTUMA/BLHOTO TIPUHIUMA [JEWCTBUS U
MPOEKTUPOBaHUSI BPEMEHHBIX YCTPOMCTB [ijIsi KOMILIeKTalldd B3pbIBaTesell W B3pbIBaTelbHBIX YCTPONCTB
pa3MUHOTO Ha3HaueHWs: u3yuyeHUe (H3UUeCKUX TPUHLIMIIOB TOCTPOEHUs, HOPMAaTWBHON JAOKyMeHTAallUu,
TeopeTHUeCKHe U UH)KeHepHbIe OCHOBHI pPa3paboTKY BpeMeHHBIX YCTPOMCTB, OCHOBHBIE aCIIeKThl IPOU3BOACTBA
Y UCTILITAHWH, TTpaKTUUYeCKHe HaBbIKK 3KCIIePUMEHTA/TbHOTO0 UCC/IeJOBaHUSI OCHOBHBIX XapaKTePUCTHK.

HporpaMMoﬁ AUCHUTT/IMHBI IIPEeAYyCMOTDEHBI C/IeEAYIOLI e BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e jyabopaTopHasi paboTa;
*  KOJUIOKBUYM;
¢ BOIMPOCHI K 3aYeTy.

HPOMe)KyTO‘lHaH dTTeCcTalus ITPpOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
MpeJyCMOTPEHbI JIeKIIMOHHBIE 3aHATHSA (17 u.), mpakTtuueckue 3aHsaTvs (17 4.), camocTosiTeslbHass pabota
cryzaenta (74 4).
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IIpunoxenue 2

K paboyeii mporpaMme qUCIHTTHHBI
TEOPHS IIOCTPOEHNSI BPEMEHHBIX YCTPOUCTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

13

HaumeHoBaHue padoThI PexomeHjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue. IloHsATHEe BpeMeHH - 0CHOBHOE yC/I0BHE NPOoTeKaHHs (u3nuecKHUX MpoIeccoB.
O3HakoM/IeHUe C YUeOHBIM TIJIAHOM. 3. M. Akcenbpop. . TTpoexTHpoBanue 2
YacoB M YaCoOBBIX cucTeMm: J1.:
bonab MawmmHoctpoeHnue. JIeHUHTp. OT[-HuUe, 4
popaboTKa TiepeyHsi IMTepaTyphbl. 1981 (Tasa 1)
T. E. 3aBogoBa, K. B. Cmarun, H. I1.
N3yuenne matepuasioB o Gpumocodckux u CMUpHOB. . AyTb60M KOHCTPYKIUH 4
(U3MUeCKUX MPe/ICTAB/IeHUAX TOHATUS «BPeMsl». B3pbiBaresen: Hikunit Tarun: V34-Bo
dun. HTUNM, 2022 (Bce pa3zeb)
Wroro mno pasgeny 1 10
Pa3pen 2. ®u3nueckue 0CHOBHI IOCTPOEHUSI BDEMEHHBIX YCTPOUCTB.
A. B. BabkuH, B. A. Benganog, E. ®.
[MpuHLMNMA/BbHBIE CXeMBI, Pa3HOBUJHOCTU 61;51?;1;1?[]:651(::;1)\/6&?1}?3;33? %ggﬂﬂi- 4
H. 3. bBaymaHna, 2008 (I'naBa 3)
E. B. Kynekos ; BI'TY "BOEHMEX"
uM. [I. @. YctuHosa. Bpemennsle
yctpoiicTtBa. Y. 1 UacoBbie
du3nueckre 0CHOBBI (YHKI[MOHUPOBAHMUS mexaHusmbl: BI'TY "BOEHMEX" nm. 3
BpeMeHHbBIX YCTPOUCTB . ®@. Ycrunosa, 1995 (Pa3zzen 1)
A. X. Topoxos. . IIpoektupoBaHue,
MOJe/TMpOBaHNe U HaJé>XKHOCTh
B3pbIBaTe/iell U CUCTeM yTpaBieHUs
cpezacTBamu ropaxkeHusi: Camapa: M3a-
Bo CamI'TV, 2013 (Pa3gen 1)
E. B. Kynekos ; BI'TY "BOEHMEX"
Knaccuukanys BpeMeHHBIX YCTPONCTB um. 1. ®@. YcruHoBa. BpeMeHHbIe 3
B3pbIBaTe/Iei. ycrpoiictBa. Y. 2 OneKTpoHHbIe
BpeMeHHbIe ycTporcTtBa: BI'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
1996 (Pa3gen 1)
Wroro o pasgeny 2 10
Paspen 3. YacoBbie MexaHu3mbl (UM).
PaccmoTrpeHnre 0CHOBHBIX 371eMeHTOB UM: 3. M. Akcenbpog. . [IpoekTrpoBaHue
CITyCKOBOU pETyJISITOP, KOJIECHasI Ilepesjaua, YyacoB U 4acoBbIX cucTeM: JL.: 2
JBUraresib. Mamunoctpoenue. JIeHUHIp. OTJ-HUe,
TIprMeHeHHte CITYCKOBBIX Pery/ATOPOB Pa3IMuHOrO 1981 (I'maser 1-2) )
TUIA. A. X. T'opoxos. . [IpoektrpoBaHue,
Paccmotpenue aBurareneit UM, ux pa3HOBUAHOCTH. Moﬂe“HPOVBaHHe M HaA®KHOCTD
OCHOBHBIE PACUeTHL. B3pbIBaTe/ell U CUCTeM yTpaB/ieHUs 2
OcHoBbI MeToMKM pacuéta UM nprUMeHUTeNBHO K Cpe/icTBaMH ropakermst: Camapa: M- 2
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KOHKpETHBIM 00pasiiaM B3pbIBaTeseil.

Paccmotpenue konécHoii epegaun (KIT) -

Bo CamI'TY, 2013 (Pa3gen 1,
cTpaHuubl 19-21)
E. B. Kynekos ; BI'TY "BOEHMEX"
uM. [I. @. YctuHosa. BpemenHsle

Ha3HaueHWe; COCTABHBIX 3/IeMEeHTOB, TIPOQUITH . 2
ycrpouctBa. Y. 1 YacoBeie
3y0res, uacosoe sauerieHue. Mmexarm3mbl: BITY "BOEHMEX" um.
. ®@. YctuHoBa, 1995 (Bce pasgenbr)
Wroro no pasgeny 3 10
Pa3pen 4. OcHOBBI MOCTPOEHUA MUPOTEXHUYECKUX BpeMeHHbIX ycTpoiicTs (IIBY).
PaccmoTpeHyie 0CHOBHBIX KOHCTPYKTUBHBIX 3 I B. Bap6aruos, E. B. [perjosa, A. I1.
371EMeHTOB MIMPOTEXHNYECKHX BPEMEHHBIX YCTPOHCTB|  Cyiypro. . [THPOTeXHHUECKHe 1 2
(ITBY). OTHEBbIE L]eN CUCTeM YIIpaB/eHuUs:
dwusnueckre 0CHOBBI AeHUCTBUS, KOHCTPYKTHBHbBIE CII6.BI'TY "BOEHMEX" um. [I. ®. 5
CXeMbI BO B3pbIBaTessiX AJisi pa3nbunbix BUoB BIT. Yerunosa, 1999 (Bce paszerisi)
OrnipesiesieHle BpeMeHU IeMCTBHS. A. X. Topoxos. . I[IpoektupoBaHue, 2
PaccMoTpeHyrie CBOMCTB ¥ HOMEHK/IATYPhbl MoZie/IMpoBaHKe 1 Ha/|&KHOCTh
[IpUMeHsieMbl [I0POX0B U IMUPOTeXHUYeCKUX B3pbIBaTe/Iel ¥ CUCTEM yIIpaB/IeHusI 2
COCTaBOB. cpezAcTBamu ropakeHusi: Camapa: 13-
Oco6eHHocTH popMUpoBaHus naptuu [1IBY s Bo CamI'TY, 2013 (Pasgen 1,
KOMIITEKTOBAHHs [TAPTHH U3/Ie/IHH. CTpanmLpbl 19-21) 2
Wroro no pasgeny 4 10
Pazgen 5. I'mapaBnnueckue H MHeBMaTHYeCKHe BpeMeHHbIe YCTPOHCTBa.
P I'. B. Bap6amos, E. Bb. I'petiosa, A. TI.
accMoTpeHue (r3UUYecKUX MPoLiecCcoB MpU
(YHKLMOHUPOBaHUM T'M/IPABIMUeCKUX U CMHPHOB. . TIMpOTeXHHUeCKHe 1 1
TTHEeBMAaTHUe CKA BPEMEeHHBIX YCTPOUCTB. OTHEBBIE LI CUCTEM yTIPAB/IEHIA:
CII6.BI'TY "BOEHMEX" um. [I. ®.
KOHCTPYKTHBHBIE CXeMbI M OTPaHUUEeHUs] Ycrunosa, 1999 (Bce paspaessi)
TIPUMEHMMOCTH B Pa3/IMYHBIX B3phIBATE/ISX. A. X. Topoxog. . [IpoekTipoBanme, 2
MOJie/IPOBaHNe M HaZ&>KHOCTD
PacuéT BpeMeHM WX JeNCTBUS. B3pbIBaTesiell M CUCTeM YIIpaB/IeHUs 2
cpezncTtBamu nopakenus: Camapa: U3a-
[IpriMeHeHMe B KaueCTBe I1CeBJOMHTErpPaTOpPOB Bo CamI'TV, 2013 (Paszen 1, 1
yckopeHusi JBIKyLMxcsi oobektos (BIT) . cTpanmLpl 10-22)
Wroro no pasgeny 5 6
Pa3gen 6. DnekTpuueckue BpeMeHHbIe YCTPOICTBA.
PaccmoTpeHre 0CHOBHBIX XapaKTepUCTHK 5
S/IEKTPUYECKUX BPEMEHHBIX yYCTPOMICTB. E. B. Kynekos ; BI'TY "BOEHMEX"
®u3rUeCKre 0CHOBBI (PYHKI[MOHUPOBAHUS um. [1. ®. Yerunosa. BpemerHble
KOH/IEHCAaTOPHbBIX BPEMEHHBIX yCTpoicTB (KBY). YCTpOHCTBA. Y. 2 DNeKTpOHHbIe 2
TIOCTOMHCTBA 1 HEOCTATKH. BpeMeHHbIe ycTporicTBa: BI'TY
AHans o B - KOHICHCATODOB "BOEHMEX" um. [1. ®. YcTuHOBa,
poLieCcCcoB 3apsifia ¥ pa3psifia KOHAeHCaTopo
yepe3 pe3ucTop (KAeasbHBIN U peasbHbIN C/lydan). 1996 (Paspent 1-2) 2
A. X. T'opoxos. . [IpoextrpoBanue,
MHor(3KaCKa,qHLIe KOH/IeHCaTOpHbIe BpeMeHHbIe MOJIe/TUPOBAHHE H HA/IEKHOCTh 7
YCTPOHCTBA, IIPUMEDEL CXEM. B3phbIBaTesiell U CUCTEM yIIpaB/IeHUs
[Tytn noseienus Tounoctu KBY. (metog, cpezicTBaMU ropakeHusi: Camapa: 13-
guddepeHLMATBEHOTO BKIIOUEHHUS] OTHOCUTETBHO B0 CamI'TY, 2013 (Paszen 1,
TIOPOrOBOTO 3/IeMeHTa, MeTO/, OTIOPHOTO crpanuLpl 10-22) 2
HarpsDKeHus, METOZ, J03MpOBants 3apA/ja 3. M. Akcenbpog. . IIpoekTrpoBaHue
KOH/IeHCAaTOpOB, MeToy, ycTaHOoBKH KBY 1o YacoB Y YaCoBbIX cucTeMm: JI.:
BPeMeHHOMY uHTepBaly). Ouenka TouHoCTH KBY. | Manmnocrpoenne. JleHunrp. ot-Hue,
DNeKTPOXUMUUeCKUe BpeMeHHbIe yCTPONCTBa 1981 (I'naga 8) 3
(ycTpoiicTBa Ha XeMOTpPOHaXx).
Uroro no pasgeny 6 13
Pa3gen 7. DneKTpoHHBIE BpeMeHHbIe ycTpoiicTBa (JBY).
PaccMoTpenyie 3/1eKTPOHHBIX BpEMEHHBIX YCTPOUCTB | 3. M. Akcenbpos. . [IpoekTHpoBaHue 7
(BBY). YacoB U YaCOBBIX cucteM: JI.:
TIpUHLMIIEL (POPMUPOBAHKS CTPYKTYPHOM 1 MammHocTpoenve. JIeHMHTp. OTA-HUe, 5
TIPUHLMMHMAIBLHOM cxeM DBY. 1981 (I'masa 3)
CocrasHble yacTv OBY (1x niepeueHs, HasHauenne). | L+ B- Kynbkos ; BITY "BOEHMEX" 3
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uM. [1. @. YcruHoBa. BpeMeHHble

21704




Hpe,Z[CTaBHEHI/Ie ABOMYHBIX BE/JIMYHH

ycrporictBa. Y. 2 DneKTpoHHbIe

3/1eKTPUUeCKUMHU cUrHanamu. Tpurrepsl. CUéTunku BpeMeHHEle ycTpolcrea: BI'TY 3
VIMITY/TbCOB. "BOEHMEX" um. [I. ®. YcTuHOBa,
ITpyHIUIIEI TOCTPOEHUS! yCTaHOBKY BpeMeH! 1996 (Bce paspens)
neiicTeis DBY. A. X. TopoxoB. . TpoekrupoBanue, 2
MO/ie/TUPOBaHue U Ha/|EKHOCTh
B3pbIBaTesIeil ¥ CUCTEM yTIpaB/IeHHs
Ocobennocty nocTpoenus DBY B3pbiBaTesnel K cpezcTBaMu opakeHust: Camapa: U3z- 3
Pa3MUYHBIM THIIAaM B3pbIBaTesei. Bo CamI'TYV, 2013 (Pasnen 1,
cTpanHuLbl 10-22)
Wrtoro no paspeny 7 15
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IIpunoxenue 3
K paboyeii mporpaMme qUCIHTTHHBI
TEOPUS IIOCTPOEHNSI BPEMEHHBIX YCTPOVICTB

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta
*  KOJ/UIOKBUYM;

e jyabopaTopHasi paboTa;

e BOMPOCHI K 3aUeTY;

e 3auyeT.

KpuTtepuu onjeHuBaHus

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

¢ IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLusl.

KonnokBuym
ITpoBoguTcs B ycTHOM opMe. Ha KOJUTOKBUYM BBIHOCHUTCS YacTh MaTeprasia 3auéTa; OljeHKa 3a
KOJUIOKBUYM YUYMTBIBAETCS IIPU BbICTAB/IEHWHY OLIEHKU 10 UTOraM 3K3aMeHa 10 JUCLUTIIMHE.

OTBeTt OLIEHMBAETCA IperogaBaresjieM 1o HETpréX6aﬂﬂbHOﬁ CrucTeMe; OLIeHHMBAKOTCA KOPPEKTHOCTL U IMOJJIHOTA
OTBeTad.

O1leHKa BBICTaB/ISIeTCS COITIACHO CJIEYIOIIMM KPUTEePUsIM:

«OTJIMYHO» - TITyOOKOe yCBOeHHe MaTepuaria - ToJiHbIe, T0C/Ie0oBaTe/IbHble, TPAMOTHBIE U JIOTHYeCKH
v3/1araeMble OTBeThI IIPH BUAOU3MEHEHNH BOTIPOCa, IPaBUIbHO 000CHOBAaHHbIE PeLleHHs], BiajieHe
Pa3sHOCTOPOHHUMM HaBbIKaMHU U IIpUeMaMy;

«XOpOIIIO» - 3HaHWE MMPOTPaMMHOT0 Matepuasa - TPaMOTHOe U3JIoKeHHe, Oe3 CyllieCTBeHHBIX HETOUHOCTeN B
OTBeTe Ha BOIPOC, ITPaBI/IbHOE TIPUMeHeHre TeOpeTHUeCKUX 3HaHWH, BajieHrne HeoOX0MMbIMU HaBbIKaMy
TIpY BBINIOIHEHWH NTPAKTUUeCKUX 3a/lauy;

«yZIOBJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOI'O MaTepuasa - Ipy OTBeTe [J0MYCKArTCsl HeTOYHOCTH,
He/J0CTaTOYHO IPaBU/IbHBIE POPMY/IMPOBKH, HAPYILIEHNE TT0C/Ie[0BaTe/IbHOCTH B U3/I0XKEHUH MaTepuara,
3aTpyAHeHUs B BBITIOJTHEHUH NPAKTUUECKUX 3a/JaHUl;

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

ITo pe3ysbTaTaM czauu 00yUaroMMcs KOJUIOKBHYMaA TIperofiaBare/ib BBICTABIISET OL[eHKY COIJIaCHO
BbIIlIeYKa3aHHbIM KPUTEPUSM, TIPY 3TOM KOHTPOJILHOE MepONpUATHE CUNTAeTCS MPOAeHHBIM YCIIeIIHO B
CJlyyae TIOyueHUst 00yuaroLMCsl OLieHKU He HIKe, YeM "y[JOBIeTBOPUTENBHO .

[TpuMepsbl BONPOCOB, BBIHOCHMbIX Ha KOJ/JIOKBUYM:

. Onipe/iesieHye TIOHSITUS «BPEMSI» B HAyUHBIX TPyZaX B 001acTy (GU3UKK U Grsiocoduu.
. MeTto/ipl U3MepeHus: BpeMeHH, 3TaJIOHbI eIHNUL] BpeMeHH.

. [Tpubops! As1st 3MepeHUst BDeMEHH.

. Kinaccuguikarum BpeMeHHBIX YCTPOMCTB B3phIBaTesiel,

. [IpyHIMNIMa/TBEHBIE CXeMbl, Pa3HOBHHOCTH BPEMEHHBIX YCTPOMCTB B3phbIBaTesiei.

. [IprMepb! KOHCTPYKLIUI BpEMEHHbIX YCTPOKWCTB B TUIIOBBIX B3pbIBATe/ISX.

. KOHCTpyKTHBHBIE CXeM UacOBBIX MeXaHHU3MOB B3pbIBaTesIei.

. CTpyKTypHasi cxeMa 4YaCOBOTO MeXaHH3Ma, COCTaBHbIE 3/IeMEeHTH.

. OCHOBHBIe NTapaMeTpbl U TeEXHUUEeCKHe XapaKTepPUCTHUKH YaCOBBIX MEXaHU3MOB.

10. CriyckoBbIe pery/siTophbl YUaCOBbIX MeXaHHW3MOB.

11. VicTopus pa3BUTHS CITyCKOBBIX PETYJIITOPOB.

12. OcHOBHBIe apaMeTPhI CITyCKOBBIX PETY/ISITOPOB.

13. d®a3oBble U a30BO-BpeMeHHbIe AvarpaMMbl IBIKeHUs OanaHca.

14. TlupoTexHUUYECKUE BpeMEHHbIe yCTPOMCTBA B3pbIBaTe/eH.

15. OcHOBHBIe TapaMeTphl ¥ TEXHUUYEeCKHe XapaKTepUCTUKU MMPOTeXHUYECKUX BpEMEHHBIX YCTPOUCTB.

OCoONOOUTEA, WN -
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16. TexHO/MOrMYeCKUe acrieKThl OTPAOOTKYM BpeMeHH JIeHCTBHS TMPOTEXHUUECKIX BPEMEeHHBIX
YCTPOWCTB.

JIaGoparopHas padora

Ha nepBoM 3aHSTHH /|15 BCe IPYIIITbI TPOBOAUTCS UHCTPYKTa)K Ha paboueM MecTe 1O MpaBUiaM
cobmozieHus TpeboBaHMI 110 TEXHUKH O€30TIaCHOCTH U O TIOPSi/IKe Z0MyCcKa K JabopatopHbeiM paboram. B
KHUTe y4yeTa MepBUYHOr0 MHCTPYKTaXKa KaXK/bli 00yJaroIuiics paClyChIBaeTCs 1o (aKTy TPOBeJeHUsI
WHCTPYKTaka 3TOTr0 BU/a.

OO6yuaroruMcst coo0bIIaeTCs OPSIIOK OMyCKa, BLIMOJHEHHS U 3aIlUThl JabopaTopHbIX pabort. ITpu
HeoOXOZIMMOCTH rpyTina o0yJaronuxcs pa3drBaeTcss Ha Opura/ipl Mo 2-3 uesnoBeka. OOyJaroMMCS BBIIAIOTCS
3alaHus 1 O/1aHKU 0TUYeTOB. JIOMyCKOM K BBITIOJTHEHUIO JIP AB/IseTCS MPaBUILHO 3aMo/THEHHbBIN 6/1aHK OTYeTa.
ITpaBUIBLHOCTD 3aroTHeHHs OJ1aHKa OTYeTa ¥ JOIMYyCK K BHIMOTHEHHIO paboT OCYIIeCTBISIeT MPerojaBaTesib.
Ortuert o JIP nipefcTaB/sieTcs B IieyaTHOM Bujie B (opmare, TipeiyCMOTPEHHBIM I11a0JI0HOM OTYeTa o
nabopatopHoii pabore.

Ortuet He MOXKeT ObITh MPUHST U TIO/JIEXXUT 10paboTKe B CiTyyae:

- OTCYTCTBHSI HEOOXOJUMBIX Pa3iesioB,

- OTCYTCTBUSI HEOOXOAMMOTO rpayeCcKoro Marepuara,

- HEKOpPeKTHOI 00pabOoTKM pe3ysibTaToB N3MepeHuH,

- OTCYTCTBUSI BBIBOJIOB 110 pabore.

3ammra oTyeTa MPOXOAUT B (hOpMe /J0K/Ia/ia CTY/|eHTa 110 BBINOJIHEHHOM paboTe U OTBETOB Ha BOTIPOCHI
TperofiaBareJisi.

OL1eHKa KaueCTBa BhIMOTHEHHs 1ab0paTOpPHOI paboThI OCYIIeCTB/ISIETCsI TIPEo/iaBaTesieM 1o
yeThIpEXOa/UILHOM crcTeMe. B cilyuae, ecyii 0TBeThI 00yYaroIerocsi BO BpeMsl 3all{UThl COOTBETCTBYIOT
yKa3aHHbIM TpeOOBaHMsIM, 00yUalOIIMICS TT0/Ty4aeT MaKCUMa/IbHOE KOJTMYeCTBO OasiioB.
OLIeHMBaIOTCSI yMeHHe TIPUMEHUTD TI0/TyYeHHbIe TeOPeTHUYeCKHe 3HaHUs, COOII0ieHre TIPABU/T TEXHUKU
0e301acHOCTH, CBOEBPEMEHHOCTh BBITIOJIHEHHS J1aO0PaTOPHBIX paboT.

OCHOBaHUSIMU JI/IsI CHYPKEHHUS KOJTMUeCcTBa 6asiioB B [jpiara3oHe OT "OTVIMYHO" [0 "HeyI0B/IeTBOPUTETBHO"
SIBJISIFOTCSI:

- HeOpeXXHOE BBITIOJTHEHHE,

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

- HeBepHbIe OTBETHI Ha BOIIPOCHI IIpero/iaBaTesis.

KoHTpO/IbHOE MepOTpUSATAE CYMTALTCS TIPOHIEHHBIM MPY OTCYTCTBUM y 00YUYaroIIerocst OoTMETOK
"HeyZOB/IeTBOPUTEILHO" 3a JJabopaTopHbIe paboThI.

Bompocsl K 3auery

ITepeueHb BOIIPOCOB K 3aUéTy:
1. TloHsiTHE BpeMeHH, TPUOOPHI U3MepeHsi BpeMeHH, BpeMeHHbIe yCTPOHCTBA.
2. Victopusi pa3BUTHsI BDEMEHHBIX yCTPOMCTB /711 B3pbIBaTesieil H0emnpunacos.
3. O6ume ¢pusnuecKre 0CHOBBI PyHKLIMOHUPOBAHUS BPEMEHHBIX YCTPONCTB Pa3/IMUHbIX BU/JOB KakK M3MeHeHHe
COCTOSIHUS HU3NUeCKUX WK PU3UKO-XUMHUUEeCKHX TPOL[ECCOB BO BPEMEHHU.
4. Knaccudukarysi BpeMeHHBIX yCTPOHCTB. Pu3nueckrie 0CHOBbI (DYHKIIMIOHUPOBAHUS BpDeMEeHHBIX YCTPONCTB.
5. MeTo/ibl U3MepeHHs BpeMeHH, 3TaJIOHbI e[UHUL] BpeMeHH. [TpuOopkI /7151 U3MepeHuUs: BpeMeHH.
6. YacoBble MexaHu3Mbl. OCOOEHHOCTH YaCOBBIX MEXaHU3MOB B3phIBaTeIei.
7. ®u3nyecKre 0CHOBBI (PYHKLIMOHUPOBAHUS M KOHCTPYKTUBHbBIE CXeMbI UaCOBBIX MEXaHU3MOB.
8. OcHOBHbIE 3/1eMeHThI YaCOBBIX MeXaHM3MOB: 11Buraresib, kosécHas nepesada (KIT), ciyckoBoii perynsrop.
9. CryCKOBBI€ Pery/siTOpbl C COOCTBEHHBIMU KOie0aHUsIMH (C BO3Bpalljaoiieli cusioii). @u3nueckre 0CHOBBI
HX JeMCTBUS KaK KojebaTe/IbHOM CUCTEMBI.
10. ®a3oBble 1 (a30BO-BpeMeHHbIe rarpaMMbl Kosiebanuii 6anaHca. Teopema Jpwu.
11. CriyckoBbIe perynsTopbl 6e3 coOCTBeHHBIX KosiebaHuii (Oe3 Bo3Bparatoreit cisbl). Pr3ndeckre 0CHOBBI
UX JIeUCTBUSA KaK KonebarenbHOU cucTtembl. [Tepuos kKosebanuti 6anaHca.
12. KonécHas riepesiaua B 4aCOBOM MexaHH3Me, e€ Ha3HaueHWe; COCTaBHbIE 37IeMeHThI, MPOGMIN 3yOLeB.
OCHOBHBIE pacyeThl.
13. TlepeiaTOUHOE YKMC/IO Maphl 3yOuaThix KOMEC ¥ KoecHoU TTepesiauu B 11e/10M, Tiepe/iaua MOMEHTa B
KOJIeCHOM mepe/iaue, K03 (HUIMEeHT TI0/Ie3HOTO [IeHCTBHUS.
14. TlupoTexHnyeckre BpeMeHHbIe YCTPOUCTBA. [JOCTOMHCTBA M HeZOCTAaTKK MUPOTEXHUUECKUX BPEMEHHBIX
YCTPOWCTB.
15. [IprMeHeHHe TMPOTEeXHNUECKUX BpeMeHHBIX YCTPONCTB BO B3phIBaTe/IsiX.
16. ®usnueckre 0CHOBBI GYHKL[MOHUPOBaHUS MUPOTeXHUYECKUX BPEMEHHBIX YCTPOUCTB, BpeMsi
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(yHKLIMOHUPOBaHMUS.

17. KOHCTPYKTUBHbIE CXeMbI MUPOTEXHUUECKUX BPEMEHHbBIX YCTPOWCTB, IIPUMeHsieMble MUPOTeXHUUeCcKue
COCTaBbI.

18. PacueT BpemeHHU (YHKLIMOHHPOBaHUS MMPOTEXHUUECKOTO BpeMEHHOI0 yCTPOMCTBA (BpeMeHU ropeHust
MMUPOTeXHUYECKOTO COCTaBa).

19. TIpuMeHsieMble TOPOXa ¥ MTMPOTEXHUYECKUE COCTABHI - OBICTPO- ¥ Me/JIEHHOTOPSIIE, B TUPOTEXHIYE CKUX
BPEMEHHBIX YCTPOKMCTBaxX pa3/IMYHOr0 Ha3HaueHUsl.

20. TouHOCTB AeHCTBUS MMPOTEXHUUECKHX BPEMEHHBIX YCTPOUCTB. KpaTkue cBeZileHHsl O TeXHO/I0TMH
W3rOTOB/IEHHUS] IMPOTEXHUYECKUX BPeMEHHBIX YCTPOMCTB U O KOHTPOJIe BpEMeHU UX JIeHCTBUS.

21. MeTobl MCTIBITAHUN TUPOTEXHWYECKMX BDeMeHHbBIX YCTPOWCTB Ha BpeMs JelcTBuUs. PacueT npezenbHbIX
OTKJIOHEHU BpeMeH! JIeNCTBUS.

22. ®opmUpoBaHe MapTUX U3 TPYIII OJHOPOAHBIX MTMPOTEXHUUECKUX BPeMEHHBIX yCTPOWCTB.

23. O011as XapaKTepUCTHKA 3/IEKTPHUECKUX BPEMEHHBIX YCTPOUCTB B3phIBaTese.

24. BpeMeHHbIe yCTPOMCTBA Ha XeMOTpOHaxX. du3nueckre 0CHOBB! (PYHKLIMOHUPOBAHUS.

25. KoHieHCcaTopHble BpeMeHHbIe yCTpolicTBa. PU3nuecKre 0CHOBBI IPOCTENIIINX KOH/I€HCAaTOPHBIX
BpeMeHHBIX YCTPOMCTB, IOCTPOEHHBIX 0 cxeMe R-C-1jenouku.

26. D/IeKTPOHHBIE BpEMEHHbIe yCTporicTBa. O011jash XapaKTepUCTHKA, AUCKPETHBIM MTPUHIIATT
(yHKLUMOHUPOBaHUs, K/lacCU(UKaLsi, CTPYKTYPHbIE CXeMbI 3/IEKTPOHHBIX BDeMeHHBIX YCTPOUCTB.

27. YcTaHOBKA BpeMeHH JIeHCTBUS 37IEKTPOHHBIX BpEMEHHBIX YCTPOUCTB. BUIbI 1 CIIOCOOBI yCTaHOBKH.

28. 3agarolyie reHepaTopsbl, JOPMUPOBATEIN UMITY/IbCOB [/151 37TeKTPOHHBIX BpeMeHHbIX YCTPOWCTB. [envTenu
vacTotsl. IIpescraBieHre unces B BOUYHOM KOJ€.

29. Tpurrepsl Kak 0CHOBa CYETUYMKOB UMITY/IbCOB U JienuTeneii 4yacToTbl. CUTUMKY (KOJIbLIEBOM CUETUMK,
pEerucTp, perucTp cABUra, CY46TYrK /I>KOHCOHA, ABOMUHBINA CUETUMK, JBOMUHO-AECITUYHBINA CYETUMK).

30. TouHOCTH [IefiCTBUSI KOHJeHCAaTOPHBIX BpeMeHHbBIX YCTPOUCTB, pacueT, MyTH MOBbILLIEHUS.

31. Iporjeccel GyHKIMOHUPOBAHUS MHOTOKACKaIHbIX KOH/IEHCATOPHBIX BpEMEHHBIX YCTPOMCTB.

32. OCHOBHbIe pacueThbl KOHAEHCATOPHBIX BDEMEHHBIX YCTPONCTB (TOUHOCTh JeHCTBUS, BpeMsI

JlefiCTBYS, TIapaMeTphbl JIEKTPUYECKUX CXEM).

3auer

Mo pelieHnto TIperio/jaBaresisi 0CHOBAaHHMEM JIJisl TIOyUYeHUs 3aUéTa SB/sIeTCs YCIelHoe U
CBOEBpEMeHHOe TPOX0XK/IeHHe 00yUaroIMCs BCeX BU/IOB KOHTPOJIBHBIX MEpPOTIPUSTUMN, IPeTyCMOTPEHHBIX
paboueii TporpamMmoi TUCIUITAHEI.

Borpocki  3auéty odopmisitoTcs B BUle Ousieta. buser BKItouaeT B cebsi jBa TeOpeTUYeCKUX BOTIPOCA U
TpaKTU4YeCcKoe 3a/laHue.

OrleHKa «3aUTeHO» BLICTAB/ISETCA 00yUarOIEMYCsl, eC/TH: OH 3HAeT OCHOBHbBIE OTPe/IeIeHHs], TIOC/IeI0BaTe/IeH B
W3/I0KeHUH MaTepuasa, eMOHCTpUpyeT 6a30Bble 3HAHUS JUCLIUIUIMHEI, BlaZieeT He0OX0JMMbIMU YMEHUSIMU U
HaBbIKaMU TIPU BBITIOJTHEHUU MPaKTUUeCKUX 3aJaHUM.

OrleHKa «He 3aUuTeHO0» BLICTABJISETCS 00yUaroIeMycs, eCJIU: OH He 3HaeT OCHOBHBIX OTIpe/le/IeHHH,
HeTIoC/Ie/IoBaTesieH U COMBUMB B M3/IOKEHUY MaTepHaa, He 00/1a/jaeT orpe/ie/IeHHON CUCTeMOM 3HaHUM 110
IUCIWTIIVHE, He B TIOJTHOM Mepe Biia/ieeT HeoOXOAUMBIMUA YMEHUSIMU 1 HAaBBIKaMHU TIPY BLITIOTHEHUH
MPaKTUYeCKUX 3aJaHNM.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. BBepenne. ITonsaTue
5 | 10 PPEMEHH - OCHOBHOE yClioBHE 12 2 1] 1 | 10| 10| 10 | Kowoksuym
nporekaHus puznuecKux
NPOL{eCCoB.
Pazfen 2. ®usnueckre 0CHOBBI
5 10 |mocTpoeHMsi BpeMeHHbBIX 12 2 1 1 10 10 | 10 | KonnokBuym
YCTPOICTB.
JTabopaTopHasi
5 10 Pa3pgen 3. YacoBble MeXaHU3MbI 19 9 5 4 10 10 10 pabora,
(UM).
KonnokBuym
Paszgen 4. OcHOBBI IOCTPOEHUA
5 10 |nUpoTeXHHYeCKUX BPeMEeHHbIX 16 6 2 4 10 10 | 10 | KomtokBuym
ycrpoiicts (IIBY).
Pazpgen 5. 'mapaBiuueckue u TTa6opaTODHAs
5 10 |mHeBMaTH4YeCKHe BpeMeHHbIe 8 2 2 0 6 20 | 20 560T5
YCTpOMCTBA. P
5 10 Paspen 6. BHeKTpriqe(:Kne 20 7 4 3 13 20 | 20 JlaboparopHasi
BpeMeHHbIe yCTPOHCTBa. pabora
JTabopaTopHasi
5 10 Pazpnen 7. BJIEKTPOVHHBIE 21 6 2 4 15 20 | 20 pabora,
BpeMeHHbIe ycrpoiicTBa (OBY). Boripocsl K
3aueTy
Bcero 3a 10 cemectp 108 | 34 | 17 17 74 | 100 | 100
Bcero no AucuuIinHe 108 | 34 | 17 17 74 | 100 | 100
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Kputepuu oneHuBaHus

IICK-4.3

Bonpocbl omkpbimozo muna:
Ne 1 CrieniuCLUIIIIMHA
Ne 2 CrieLiIMCIATI/IMHA
Ne 3 CrieLIMCIMIIIIMHA
Ne 4 CneyaucLuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CrielINCIATI/IHA
Ne 7 CrienINCIUIIIIMHA
Ne 8 CrenauciyrimHa
Ne 9 CrieLIUCIATI/IHA
Ne 10 CneuaucuuriiiHa

Bonpocbl 3aKkpbimo2o muna:
Ne 1 CneyaucLuriiHa
Ne 2 CrielINCIUTIIIMHA
Ne 3 CrieninCIAIIIIMHA
Ne 4 CrieLiIMCIATI/IMHA
Ne 5 CrieLINCIUATI/IMHA
Ne 6 CneyaucuuriiHa
Ne 7 CneyaucLuriiHa
Ne 8 CrneLgucLyIiMHa
Ne 9 CrieniInCIUIIIIMHA
Ne 10 CrenjuciyrimHa

IICK-4.4

Bonpocbl omkpbimozo muna:
Ne 1 CrieLiINCIATI/IHA
Ne 2 CneyaucLuriiHa
Ne 3 CneyaucLuriiHa
Ne 4 CneyaucLuriiHa
Ne 5 CrielINCIATIIMHA
Ne 6 CrieninCIUAIIIIMHA
Ne 7 CrieLlIMCIATI/IMHA
Ne 8 CrieLIUCIIATI/IMHA
Ne 9 CneyaucuuriiHa
Ne 10 CneyaucLuyriiHa

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