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JIUCT COI'JIACOBAHUA

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

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

IIporpamMmmMmy cocTaBuiI:

Kadenpa E6 ABTOHOMHBIE UHOOPMALIMOHHBIE U
YITPABJ/IAFOIINE CUCTEMBI
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 kadenpoii Eropenkos JI.C., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

E6 ABTOHOMHBIE NTH®OPMAILIMOHHBIE 1 YITPAB/IAIOIIIUE CUCTEMBI

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




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
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:

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

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

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
ICK-1.1

3HAHUS:

CTPYKTYPa ¥ COCTaB TEXHUUYECKUX TPeOOBaHMM, TIPebAB/ISIEMBIX K BDEMEHHBIM YCTPONUCTBAM;

CTPYKTYpPa CUCTEMbI TIPOEKTUPOBAHMUST BDEMEHHBIX YCTPOWCTB Ha PAa3/IMUHBIX MPHUHIIUIIAX JeHCTBUS;

YMeHUsi:

UCITO/THEHHE TEXHUYEeCKOT0 PeryiaMeHTa MPOeKTUPOBAHUS U3/IeNNi;

PacuéT OCHOBHBIX 37IEMEHTOB BPEMEHHBIX YCTPOUCTB;

HABbIKU:

rocTpoeHue $a3oBbIX U (a30BO-BPEMEHHBIX AWarpaMM OCLIWIISTOPOB Pa3/IMUHOTO THUIIA;

HAXO0K/IeHHe OCHOBHBIX CTaTUCTHUUECKUX TapaMeTPOB TOUHOCTH ZEWCTBUS BPEMEHHBIX YCTPOMCTB Ha
Pa3IMYHBIX TIPUHIUINAX [I€HACTBUS;

MeTo/ibl 00pabOTKH pe3y/bTaTOB UCTILITAHUM MEXaHU3MOB BPEMEHH.
IICK-1.3

3HAHUA:

MOHUMaHWe TIPUHIUIIOB [JeWCTBUS W MaTeMaTHYeCKUX Mojiesiel, OIMUCHIBAIOIIUX  YCIOBUS
(hyHKIIMOHUPOBAHUS BpEMEHHBIX YCTPOKCTE;

TOKa3are/ i TOUHOCTU JAEeHCTBHS B COOTHOIIEHHH C (YHKIIMOHUPOBAHHEM OOHEKTOB,;

(hu3nUeckre 0CHOBBI PYHKIIMOHUPOBAHUS M YCIOBUM SKCIUTyaTallud BpeMEeHHBIX YCTPOMCTB;

3HaueHWe W MEeCTO BPEMEHHBLIX YCTPOHCTB B CUCTeMe pPa3pabOTKH, MPOU3BOJCTBA W IKCILTyaTaruy
W31e/ni;

YMeHuUsi:

pa3paboTKa MeTO/IOB PErUCTPAIMU U CUCTEMATH3al[UU Pe3y/IbTaTOB UCITLITAHUM BPEMEHHBIX YCTPOKCTE;

BLIOOD U Ol|eHKA TOUHOCTH JIeHCTBUS BPEMEHHBIX YCTPOWMCTB B COCTaBe B3PhIBATE/IS /11 KOHKPETHBIX
BUJIOB DOEITPUIIacoB;

HABbIKU:

aHAJTM3 TeXHOJIOTHUECKUX acleKTOB 00eCrieueHus] TOUHOCTH JIEMCTBHSI BpEMEHHBIX YCTPOMCTB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuctunmmaa BPEMEHHBIE Y CTPOMCTBA sBnsieTcs AUCIATUIAHON 9acTH, popMHpyeMoii
y4acTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl MOATOTOBKY 110 HarpaBsieHuto 27.03.04
YnpaeneHue 8 mexHu4ecKux cucmemax.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, ®U3UKA, JJIEKTPOTEXHUKA W DJJIEKTPOHUKA, TEOPETUUYECKAS
MEXAHUKA, TEOPUA MEXAHU3MOB U IIPUBOPOB, METPOJ/IOTUSA MU OCHOBBI
B3ANMMO3AMEHSIEMOCTN, MATEPUAJIOBEJEHUE n TEXHOJ/IOI'nn
KOHCTPYKIIUOHHBIX MATEPUWAJIOB, TEOPUS BEPOSITHOCTEN 1 MATEMATUYECKAS
CTATUCTHKA, CXEMOTEXHUYECKOE ITPOEKTUPOBAHUE JJIEKTPOHHBIX WU
MUKPOJJIEKTPOHHBIX YCTPOHCTB, AHA/IN3 KOHCTPYKIIMIA ABTOHOMHBIX
NMHO®OPMAILIMOHHBIX 1 YIIPAB/IAIOHNINX CUCTEM.

Copep>kaHue JUCILUTIIMHBI SBJsIeTCS 0CHOBOM Ayt ocBoeHus guciuruivd: IPOEKTUPOBAHUE N
MOJE/IMPOBAHUE OJIEKTPOMEXAHUYECKNX CUCTEM, IIPOEKTUPOBAHUE H"
MOJAE/IMPOBAHUE PAJUOJJIEKTPOHHBIX CUCTEM, BBIIIO/IHEHUE, IMOATI'OTOBKA K
MPOLIEAYPE 3AIIUTHI U 3AIIUTA BBIIIYCKHON KBAIM®UKAIIMOHHOM PABOTEHI,
MEXATPOHUKA, MUKPOITPOIIECCOPHBIE CUCTEMBI, OCHOBbI KOHCTPYUPOBAHUSA "
HAYYHBIX HCCJIEJOBAHUIA, TEOPETUUYECKUE OCHOBBI ABTOHOMHBIX
NMH®OPMAIIMOHHLIX 1 YITPAB/IAOIIINX CUCTEM.

HpegBapHTeanLIe KOMIIeTeHILIWH, CCl)OpMI/IpOBaHHBIe y 06yqa}0Luerocsl A0 HadaJ/ila n3yuyeHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH aHaMM3UPOBaTh 3a/1au¥ PO(eCCUOHATBLHOM JIeSITeTbHOCTH Ha OCHOBE MOJIOXKEHUH,
3aKOHOB U METOZIOB B 00/1aCTH eCTeCTBEHHBIX HayK U MaTeMaTUK!

¢ OIIK-2 — CriocobeH hopmynipoBath 3a7iauu IpodeCCUOHATLHOM JiesITeTbHOCTH HAa OCHOBE 3HAHUH,
Npo¢UIbHBIX pa3Zie/ioB MaTeMaTUUeCKUX U eCTeCTBeHHOHAYUHBIX AUCLUIUIMH (MOZYy/ieit)

¢ OIIK-3 — CriocobeH UCro/1b30BaTh (hyHAMeHTaIbHbIe 3HAaHUSA [I/Is1 pelleHust 6a30BbIX 3aJau
yTIpaB/ieHus B TEXHUUEeCKUX CUCTeMax C Lie/Ib0 COBEPLIEHCTBOBAHKUS B IIPOQeCcCHOHaNIbHON
JlesITeJIbHOCTH

e TICK-1.1 — CnocobeH pa3pabaTbiBaTh U MICC/IE/|0BATh 1eKTPOMEXaHUUeCKHUe U 37IeKTPOHHbIe
aBTOHOMHBIE CUCTEMBI YIIpaB/ieH!sI AefiCTBHEM BbICOKOAMHAMUYHBIX OOBEKTOB B YCIOBUSIX
TIOBBIIIEHHBIX BHEIIIHUX BO3JeMCTBUI

¢ TICK-1.3 — CriocobeH pa3pabatbiBaTh HH)OPMALIMOHHO-U3MEPHTETbHbIE KOMITOHEHTHI aBTOHOMHBIX
MH(QOPMALIMOHHBIX U YIIPaBJISIOLMX CUCTEM



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP
BCEI'O
BCEI'O
Jlekuyun
JlaGopaTopHbIi
MPAaKTUKYM
IIpakTHyeckune
3aHATHSA

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1

TICK-1.3

Pa3pen 1. Beepenue. IToHsiTHEe BpeMeHH M YCTPOICTBA H3MepeHHs
BpeMeHH. 1.1 Onpe/ieieHle BpeMeHH KaK arpUOPHOrO reoMeTpPUYeCcKoro
TrlapameTpa, XapaKTepu3yIoliero JABIKeHHe U SIB/ISIOIerocs yCaoBleM
cyljecTBOBaHUsI U3MeHeHUs. [IpeficTaBneHne BpeMeHH B (hH3HKe U

3 6 ¢dunocodpun. 1.2 TTOHATHS XPOHOMETPHUH, XPOHOMETPUUYECKHX MPUGOPOB, 7 2 1 0 1
BPEMeHHBIX YCTPOHCTB. MecTo 1 3HaueHHe BpeMeHHBIX YCTPOHCTB B
HayKe, TeXHHUKe U ObITy. BpeMeHHBIe yCTPOWCTBA Kak COCTABHbIE YaCTH
TpOrpaMMHO-aINapaTHbIX CPeACTB U yIpas/siioux cucreM. 1.3 Kparkas
WCTOPHSI Pa3BUTHsI XPOHOMETPHUUECKUX NPUOOPOB, BpEMEHHbIX YCTPOHCTB
/151 B3pbIBaTesel.
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Paszpen 2. @usuyecKHe 0CHOBBI IOCTPOEHHsI BPEMEHHBIX YCTPOICTB.
2.1 Knaccudukariysi BpeMeHHbIX YCTPOICTB B3pbiBaTeei,
TIpUHLUITHA/IbHBIE CXeMbI, Pa3HOBUJHOCTU: M€XaHUYeCKHEe BDEMEHHbIe
yCTpOﬁCTBa - 4aCoBbIe MeXaHU3MBI, r'HipaBjInyeCcKre, IHeBMaTU4deCKre.
2.2 BpeMeHHbIe YCTPOMCTBA, OCHOBAHHbIE Ha 3aMe/l/IeHUH repeMellieHHst
JieTasiel C MOMOLLbIO KUAKOCTH WM BO3lyXa (Ta30B); BpeMeHHble
YCTPOWCTBA, OCHOBAaHHbIE Ha M/IaCTHYECKOH AedopMaliuy JeTanei;
TMPOTeXHUYeCKHe BpeMeHHbIe yCTpOFICTBa;Vl'a30,£[l/IHaMl/I‘-IeCKl/Ie u 7 2 1 0 1
MUporasoMHaMUYecKie BpeMeHHbIe YCTPONCTBA; 3/7eKTpUYecKHe
BpeMeHHbIe YCTPOICTBA - KOH/IEHCATOPHbIE, 37IeKTPOHHBIE;
3/1eKTPOXUMHUYeCKHe (XeMOTPOHHbIE) BpeMeHHbIe YCTPOICTBA; TeIlIoBbIe
(KOH/ZIYKLIIOHHBIE) BpeMeHHbIe YCTPONCTBA, OCHOBAHHbIE Ha
TeI/IONpPOBOJHOCTHU MaTepHarnos. 2.3 IToka3aTe/M KauecTBa BpeMeHHbIX
YCTPOWCTB: TOUHOCTB OTCUETA BPEMEHH, IIOMEX0YCTOHUMBOCTB,
SHeprornoTpebieHye, JUCKPETHOCTh, UAra30H OTCUMTHIBAEMBIX BPEMEH,
MaccorabapuTHbIe T10Ka3aTe/H, TeXHOJIOTHYHOCTb U JIp.
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Paspen 3. OCHOBBI IOCTPOEHHS YaCOBBIX MeXaHHW3MoB. YacoBble
Ko/iefare/IbHbIe CHCTeMbl 0a/1aHC-BO/IOCOK. VICTOUHHKH SHepruu,
npuUMeHsieMble B YacoBbIX MexaHu3Max. KosiécHas nepepaua. 3.1
TunoBsle cxeMbl yacoB. KHemaTnuueckue cxembl. ®PH3nuecKue OCHOBBI
(yHKLMOHMPOBAHUS 1 KOHCTPYKTHBHBIE CXeMbI YaCOBBIX MEXaHHU3MOB.
Oco6eHHOCTH MCII0/Ib30BAHKS BO B3pbIBATE/ISIX K PA3IHUHBIM
6oernpuracam. TpeGoBaHHs K 4aCOBbIM MexaHi3MaM. OCHOBHbIE
3/1eMeHThbI YaCOBOI'O MeXaHM3Ma: CITyCKOBOH Pery/siTop, KoJécHast
riepeziaya, ABuraresib. OCHOBHbIE METOJAUKH PaCyéTa yacoBbIX
MexaHu3MOB. 3.2 CITyCKOBbIe Pery/isiTopbl, X Ha3HaueHue,
Pa3sHOBHIHOCTH, 0011ue (u3nueckre 0CHOBBI (yHKIMOHUPOBAHNUS,
COCTaBHbIe 4aCTH. [1apaMeTpsl CITyCKOBBIX Pery/siTopoB. AHa/IN3

3 6 (yHKLMOHMPOBaHHS CITyCKOBBIX PEry/isiTOPOB C MCITO/Ib30BaHUE M 30 17 5 8 4
(hazoBbIx U (Pa30BO-BpeMeHHbIX Auarpamm. JJo6poTHOCTD Kosebare/bHOM
cucreMsbl 6aaHC-BO/IOCOK. TeXHOMOrHs TPOM3BOACTBA M UCTIBITAHUS. 3.3
JIBUrare/ YacoBbIX MEXaHHU3MOB, UX Pa3HOBUHOCTH, KOHCTPYKLS
COCTaBHbIX YacTeil. PacuéT MHepLMOHHBIX JiBUraTesel, MPy)KMHHbIX
netaseil. MOMeHT ClMpasibHOM 4yacoBoil Npy»KuHbl. CrioCco0bl MOBBILLIEHHUs
ko3¢ duLenTa nose3Horo Aeicteus. TexHOnMOruueckre 0Co6eHHOCTH
W3rOTOBJIEHMsI JBUTaTe/Iel YacoBBIX MeXaHU3MOB. 3.4 KomnécHast nepeziaya,
eé Ha3HaueHue, COCTaBHbIe 371eMeHThI, TPOGU/IHN 3yObeB, YacoBOe
3aljerlieHHe, repejaTOuHOe YNCIIO Taphl 3yOUaThIX KOJIEC U KONECHOH
niepeziaun B 1jen1o. [Tepesiaua MOMeHTa B KOJIECHO# Iepefiaue, eé

KO3 ULMEHT TT0/1e3HOTO JIeHCTBUSA. YUET CUJI, AeMCTBYIOIMX Ha JleTaan
KO/ECHO}1 I1epe/iaunt MpH /IBIDKeHUH G0erpyacos.
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Paspen 4. ITupoTexHHYeCKHe BpeMeHHbIe YCTPOHCTBA B3pbIBaTe/Ie.
4.1 OcHoBHble (h13HUecKHe NPOLeCChl, ONpeziestoLiye
(YHKLMOHHPOBaHUe MMPOTEXHUYECKOr0 BPeMEHHOTO YCTPONCTBA.
OCHOBBI AEﬁCTBHH, KOHCTPYKTHUBHbIE CXeMBI. Pacuér BpeMeHU
(yHKLMOHMPOBaHUs (BpeMeHH ropeHHtst MMPOTeXHUYeCcKoro cocTapa),

3 6 [pUMeHsIeMble TMPOTEXHAUECKHEe COCTaBbI, ObICTPO- U M€/JIEHHOTOPSILLIUE. 18 8 4 0 4
4.2 ,E[OCTOI/IHCTB& ¥ HeJOCTaTKU MAPOTEXHUYECKNX BPEMEHHBIX
yCTpOﬁCTB. HpumeHeHHe MHUPOTEXHUYECKUX BPEMEHHBIX yCTpOﬁC’l’B BO
B3pbIBaTe/siX. ITMpoTeXHHYeCKHe BpeMeHHble YCTPOICTBa C M3MeHsIeMbIM
BpeMeHeM JIeHCTBUS, aBToperynupyemMblie. OLjeHKa TOYHOCTH
TMPOTEXHUYECKUX BPEMEHHBIX yCTpDﬁCTB.

10
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Paspen 5. I'mjjpaBinyeckre ¥ MHeBMaTHYeCKHe BpeMeHHbIe
ycrpoiicTBa. 5.1 ®Pu3iuecKre OCHOBBI J|eiiCTBHsI, KOHCTPYKTHUBHbIE
3 6 cxeMbl. PacuéT BpemMeHu JlelicTBUSA. JIOCTOMHCTBA U HEZIOCTATKU. 8 3 1 2 0
TTpuMeHeHHe rH/ipaBIMyeCKUX U THeBMAaTHYeCKUX BPeMeHHbIX YCTPOICTB
B KaueCTBe [ICeBJONHTerPaTOpOB YCKOpeHHs Goenpumnacos.

10

10

3 6 Paspen 6. diiekTpuueckue BpeMeHHbIe ycTpoiicTBa. 6.1 Obuast 15 7 2 2 3
XapakTepycTHKa. Knaccudukanys. dusnyeckie 0CHOBBI eHCTBHS .
IpumeHenne. KonjieHcaTopHbIe BpeMeHHbIe yCTpoiicTBa. OnvcaHue
NpUHLMIA JelcTBUs. [IOCTOMHCTBA M HeIOCTaTKU. AHa/IN3 TPOLIeCCOB
3apsi/ia M pa3ps/ia KOH/IeHCaTOPOB Yepe3 pe3nucTop (MjeanbHblid 1
peasbHbIN Cyyan). 6.2 AHanu3 npoleccoB GyHKLMOHUPOBaHUS
MHOTOKacKaJJHOTO KOH/IeHCaTOPHOTO BPeMEHHOT0 yCTpOIiCTBa.
JI0CTOMHCTBA U HeZIOCTaTKHU N-KacKa/{HbIX KOH/IeHCAaTOPHbIX BpEMEHHBIX
yCTpO#cTB. ITpHMephl CXeM N-KacKa/JHbIX KOH/IeHCATOPHBIX BPeMEeHHbIX
YCTPOICTB, IPUMeHsIeMBIX BO B3pbIBaTe/sxX. [TyTH MOBBILIEHNS TOUHOCTH
KOH/IeHCATOPHBIX BPEMEHHBIX YCTPOCTB (MeToz AnddepeHLianbHOro
BK/TIOYeHHs! OTHOCHTE/IbHO [TOPOrOBOr0 371eMEHTa, MeTO/| ONIOPHOr0

6
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HarpshKeHHsl, MeTO/l, 03UPOBaHuUs 3apsizia KOHZIeHCcaTopa, MeTo,
YCTaHOBKH KOH/IEHCAaTOPHOTO BPEMEHHOT'0 yCTPOHCTBA 110 BpEMEHHOMY
nHTepBay). OLleHKa TOUHOCTH KOH/|eHCaTOPHOTO BPeMeHHOI0
ycTpoiicTea. 6.3 D1eKTpOXMMUUeCKHe BpeMeHHbIe YCTPOHCTBa
(ycTpoiicTBa He XeMOTpoHax). PuU3nyecKre OCHOBbI AeHCTBUS.
ITpakTrueckoe nucnosb3oBaHue. OLjeHKa TOYHOCTH [JeHCTBUS.

Paspen 7. DnekTp 1e BP! ycrpoiicTBa. 7.1 Obijas
XapaKTepUCTHKA, AUCKPETHBIHM MPUHLUI QYHKIIMOHHUPOBaHHUS,
KﬂaCCHd)I/IKaL[l/IH, CTPYKTYPHBIE CXeMbI OCBEJOMJIAIOIUX W YTIPaB/IFOIINX
3/1eKTPOHHbIX BPEMEHHbIX YCTPOKHCTB. THIIOBbIE CTPYKTYPbI /IEKTPOHHBIX
4acoB C LM(POBON MHAMKALIMEH, 9/IeKTPOHHBIX H3MepHUTe/ieil HHTepBa/IoB

BpeMeHH (3/IeKTPOHHBIX peJie BpeMeHH), YIIPaB/sIOIINX 3/1eKTPOHHbIX
BpeMeHHBIX YCTPONCTB, POrpaMMHBIX pese BpeMeHH 7.2 CocTaBHbIe
YacTH 3/71eKTPOHHOTO BPeMeHHOr0 YCTPOKCTBa (3neMeHTHast 6a3a,
obocHoBaHue BbIGOpa). 3ajatorye reHeparopsl. O60CHOBaHHe

6 rapamMeTpoB ()OPMUPOBAHHS UMITY/IbCOB. [leUTe/IM YacTOThI ¥ CUETYHKHI 23 12 3 5 4 1 15

nmysbcoB. O60CHOBaHHe BbIOOPA B COOTBETCTBUM C TPeGOBAHUSIMHU KO
B3pbIBaTe/IIM U TIPe/l0XPaHUTe/IbHO-UCTIONIHUTEIbHBIM MeXaHHu3MaM. 7.3
IMpencraBieHne JBOMYHBIX BeIMUMH /IEKTPUUECKUMH CHTHa/TaMH.
Tpurrepsl. YcTaHOBKA 37IeKTPOHHOIO BPEMEHHOTO yCTPOHCTBA. Buzpt n
Croco0Ob! yCTAaHOBKM. YCTAaHOBKA YHC/IOM MMITY/IbCOB, TTapauielbHbIM
KO/IOM, T10 BpeMeHHOMY MHTepBaly, C IPUMeHeHHeM MPOOHBIX My CKOB.
ITpuMepsI CxeM /IeKTPOHHBIX BPEMEHHbIX YCTPOHCTB. D/IeKTPOHHbIE
BpEMeHHbIe YCTPOKCTBA C (PHKCHPOBAaHHBIM BPEMEeHeM /eiiCTBHUsI, PyYHOH
YCTaHOBKOH, yCTaHOBKOH OT aBTOMaTH4eCKOro AMCTaHLMOHHOTO

15

YCTaHOBLIIMKA.
Bcero 3a 6 cemecTp 108 51 17 17 17 57 100 100
Bcero no aucuuniuHe 108 51 17 17 17 57 100 100
3.2. AyAUTOPHBIN NPaKTUKYM
Oo0neMm,

Ne Homep n HanMeHOBaHue pa3jena

TeMa NpaKTUYeCKOro 3aHATHUS aya.
n/n JUCLUIIUHBI
4acoB
OrpefienieHye TIOHSITUS «BPeMs» B HayUHBIX TPyAaX

1 Pazgen 1. Beesenue. [TouaTue BpeMeHu B 06actu GU3MKU U Gustocobun. MeTopsl 1

Y YCTPOICTBa U3MepeHUs BpeMeHH!. V3MepeHUsl BpeMeH!U, STa/IOHbI eJUHUL] BpeMeHHU.
ITpubopsI A1 U3MepeHUst BpEMEHH.
PaccmoTtpenue kinaccuukalyy BpeMeHHbIX
YCTPOMCTB B3phIBaTe/iel, MPUHIUITHAAbHBIE CXeMBI,

2 Pazpen 2. dusnueckue 0OCHOBEI pasHOBUAHOCTU. I3yueHure pas3yMyHbIX 1

MOCTPOEHHUsI BpeMEeHHbBIX YCTPOWCTB. KOHCTPYKLMI BDeMeHHbIX YCTPOMCTB Ha MpUMepax
WCI0JIb30BaHUS B TUTIOBBIX KOHCTPYKLIUSIX
B3phIBaTesIei.
3 PaccMoTpeHrie KOHCTPYKTHUBHBIX CXeM YaCOBBIX 1
MeXaHWU3MOB B3phIBaTeJieil.
CTpyKTypHasi cxeMa 4aCOBOr0 MexaHu3Ma
4 |Pazgen 3. OCHOBBI IOCTPOEHHUS PYKTYP ’ 1
COCTaBHbIe /IEMEHTHI.
YacoBbIX MeXaHU3MOB. YacoBkle )

. KO/TeGaTe/IbHbIE CHCTEMb! GalaHc- LIeHKa OCHOBHBIX [1apaMeTPOB U TEXHIEI)‘{ECKI/IX )
BOMOCOK. VICTOUHVKH SHEDTHH, XapaKTepUCTUK YaCOBbIX MeXaHHW3MOB. OCHOBBI
TIpUMeHsieMble B YaCOBBIX MeXaHH3Max. |1oCTPOCHHA.

KostécHasi iepezava. PaccMoTpeHue pa3HOOOpa3HbIX KOHCTPYKIUH
6 CITyCKOBBIX pery/siTopoB. VicTopusi pa3BuTUsl. 1
OHeHKa OCHOBHBIX NapaMeTPOB CITYCKOBBIX
PerynsiTopoB.
PaccMoTpeHre KOHCTPYKTHUBHBIX CXeM
7 MMPOTeXHUYECKUX BPEMEHHBIX YCTPOMCTB, 9
coCTaBHbIe 37ieMeHThl. O1jeHKa 0CHOBHBIX
rapamMeTpOB U TeXHUUECKUX XapaKTePUCTHUK.
Pazpen 4. TluporexHuueckre = -
o . |PaccMoTpeHure KOHCTPYKLIMM THUTIOBBIX B3pbIBaTeiel
8  |BpeMeHHbIe yCTPOMCTBA B3pbIBaTeIeM. N 1
C MUPOTeXHUUECKMMHU BPeMeHHBIMU YCTPOMCTBaMHU.
TexXHOOTHYeCKHe acTieKThl 0TPabOTKY BpeEMeHU
9 JefiCTBUS U POM3BO/ICTBA ITMPOTEXHUYECKUX 1
BpeMeHHbBIX YCTPOUCTB.
Paspen 6. DnekTpuyeckue BpemeHHble |PaccMOTpeHHe KOHCTPYKTHMBHBIX U
10 yCTpPOMICTBa. TIPUHLIUMUAIBHBIX CXeM KOH/IeHCaTOPHBIX 1
BpeMeHHBIX YCTPOMCTB B TUTIOBBIX KOHCTPYKLIASIX
B3pbIBaTeJieit.
MeTopb!I MOBBILIIEHUS] TOUHOCTU KOH/IEHCATOPHBIX
11 BpeMeHHBIX YCTPOUCTB. OLleHOUHbIe pacyueThl 1
BpeMeHHU U TOUHOCTHU [JIeHCTBUS.
12 PaccmoTpeHure pa3HO0Opa3HbIX KOHCTPYKLIAH 1
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CITyCKOBBIX PeTy/sTOpPOB. VIcTopus pasBUTHSI.
OtleHKa OCHOBHBIX 1apPaMEeTPOB CITYCKOBBIX
perynsTopos.

PaccMoTpeHue NPUHLMITHAIBHBIX U

13 KOHCTPYKTUBHBIX CX€M 3JIEKTPOHHBIX BPeMEHHBIX 1
YCTPOWCTB B3pbIBaTesei.
OreHKa mapaMeTpoB U 3/71EMEHTOB CXEM.
14 |Pa3nen 7. DNeKTPOHHbIE BPEMEHHbBIE [IpoBefieHMe OLIEHOYHBIX PACUETOB JUCKPETHOCTH U 1
YCTPOWCTBA. TOYHOCTH [I€MCTBUSI.
15 PaccMoTpeHre pa3HOOOpa3HbIX METO/IOB YCTAaHOBKU 1
BpeMeHHU JIeliCTBUS.
16 OrjeHKa NperMyl11leCTBa U HeJO0CTAaTKOB Pa3/IMUHbIX 1
MEeTO/J0B YCTaHOBKH.
Bcero 3a 6 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0bem
Ne Tema J1a00paToOpHOro ’
Homep 1 HauMeHoOBaHMe pa3jeia JUCHUIIMHBI ayp.
n/n NpakTUKyMa
4acoB
1 VccnenoBanue HecBOOOAHOTO 2
CITyCKOBOTO peryJssitopa.
) WUccnenoBanue perymsropa 6e3 2
Pa3gen 3. OCHOBBI IOCTPOEHUS YAaCOBBIX MeXaHU3MOB. COOCTBeHHBIX KoJie0aHuUH.
YacoBble KosiebaTebHbIe CUCTEMBI OalaHC-BOIOCOK. VccneoBaHye 4acoBOro
3 W cTounuku SHEPIruu, rIpuMeHAeMbIe B UaCOBBIX MeXaHU3Ma JUCTAaHLIMOHHOI'O 2
MexaHu3Max. KosécHas repezava. THIIA.
WccnenoBanme TOYHOCTH
4 4acoBOro mexanusma. I1puém 2
BBITIOJTHEHHBIX PaboT.
I'uapaBmuyeckuit
5 TIpes,0XpaHUTebHBIN 1
Pasgen 5. 'mapaBivueckrie U MHeBMaTUyeCKre BpeMeHHbIe
o MeXaHU3M.
YCTPOMCTBA. —
6 [Tpuém BBINOTHEHHBIX 1
nabopatopHBIX paboT.
WccnenoBanme noporosoro
. YCTPOICTBA BBICOKOTOYHOT'O
7 |Pa3gen 6. dnekTpruuyeckue BpeMeHHbIE YCTPONCTRA. 2
KOH/IeHCaTOPHOI'O BpeMEHHOT0
yCTpOMCTRBa.
o NccnenoBanue 371eKTPOHHOIO
8 |Pa3men 7. DyieKTpOHHbIE BpeMeHHbIe yCTPOWCTRA. N 5
BpPEMEHHOI0 yCTPOMCTBA.
Bcero 3a 6 cemectp 17
3.4. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep u HaiMeHOBaHHe pa3jesna Oo0Bem,
Cojaep)xaHue yue0HOro 3a/|JaHUsI
n/n JUCLIUNIUHBI 4acoB
1 O3Hakom/IeHHe C yueOHbIM TIJIaHOM. 2
Pazgen 1. Beenenue. [ToHsTue
" [TpopaboTKa repeyHst TUTepaTyphbl. 1
BpEMEHU U YCTPOMCTBA U3MEPEHUsI
3 |Bpemen. N3yuenne matepuasioB 0 pumocopckux u ’
(hU3HYeCKUX Tpe/ICTaBIeHUSX TIOHATHUS «BPEMSD».
4 dusnueckre 0CHOBbI (YHKUMOHUPOBAHUS 7
BPEMEHHbBIX YCTPOUCTB.
Paszpen 2. dusnueckue 0OCHOBEI v
o Krnaccuduxkarysi BpeMeHHBIX yCTPOWCTB
5 |mocTpoeHus BpeMeHHbIX YCTPOUCTB. o 1
B3pbIBaTeJsIel.
6 [IpyHLMNIMa/BHBIE CXeMBbI, Pa3HOBUHOCTH 2
7 Pasgen 3. OCHOBBI IOCTPOEHUS PaccmoTpeHye 0CHOBHBIX 371eMeHTOB UM: CryCKOBOM 3
YaCcOBBIX MeXaHH3MOB. YacoBble peryJsiTop, KojiécHasi repejjaua, JJBUrare’isb.
8  |KozmeGaresibHbIE CHCTeMbI OataHC- OcHoBbI MeTOVKM pacuéta UM NpyUMeHUTe/IbHO K 3
BO/IOCOK. VICTOUYHMKM SHepruu, KOHKPETHBIM 00pa3ijam B3phiBaTesiei.
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TNpyMeHsieMbI€ B UaCOBBIX

[IprMeHeHMe CIyCKOBBLIX Pery/isiTOPOB Pa3InyHOrO

9 |mexanusmax. Konécuas nepejaua. THUTIA. 3
10 Paccmotpenue aBurareneit UM, ux pa3HOBUAHOCTH. 7
OCHOBHBIe pacyeTsl.
Paccmotpenue konécHoii nepegaun (KIT) -
11 Ha3HaueHWe; COCTABHBIX 3/IEMEHTOB, IPOPWIHN 3yObeB,| 2
YyacoBoOe 3aLjeTyIeHue.
12 PaccmoTpeHye CBOMCTB 1 HOMEHKJIATyPhI 1
TIpUMeHsieMbl TIOPOXOB Y ITUPOTCXHUYECKUX COCTABOB.
13 OcobeHHOCTH (OPMUPOBAHHUS napTiu [IBY pna 1
KOMILJIEKTOBAHUSI TAPTUU U3[eTUI.
14 |Pa3pen 4. [ITuporexHuueckue OrnipeziesieHle BpeMeHU JIeNCTBUS 2
15 BpeMeHHbIe yCTPOICTBA B3PbIBATeIe. |PaccMOTpeHHe 0CHOBHBIX KOHCTPYKTHBHBIX 3 4
3/IeMEHTOB MUPOTEXHUUECKUX BPEMEHHBIX YCTPOUCTB.
®dusryecKre 0CHOBBI AeMCTBUSL, KOHCTPYKTUBHbIE
16 CXeMbl BO B3pbIBaTe/sIX [/1s1 Pa3/IMYHbIX BUIOB 2
0oenpuIacos.
PaccMoTpenuie ¢u3nueCcKux mpoLieCcCoB Mpy
17 (YHKI[MOHUPOBAHUY THIpaBINUe CKUX U 1
TTHeBMAaTHueCKU BpeMeHHBIX YCTPOUCTB.
Paspen 5. Tupasnieckue u KoHCTpyKTUBHBIE CXeMbI U OTpaHUUEHHsI
18 |mHeBMaTHUecKue BpeMeHHbIe by P 1
yeTpoiicTsa, MIPUMEHUMOCTH B PA3/IMUHBIX B3pbIBATEISX.
19 [MpumeHeHMe B KaueCTBe MCEBJOMHTErPaTOPOB 1
yCKOpeHUsi 00erpHUIacoB.
20 PacuéT BpeMeHM UX JeUCTBUA. 2
21 PaccMoTpeHre 0CHOBHBIX XapaKTepUCTHK 1
3/IeKTPUYECKUX BPEMEHHBIX YCTPOMCTB.
dusnueckre 0CHOBbI QYHKI[MOHHPOBaHUS
22 KOH/IeHCaTOPHBIX BpeMeHHbIX yCTpoucTs (KBY). 1
JOCTOMHCTBA U HEOCTATKHU.
23 MHorclKaCKa,qule KOH/IeHCaTOpHble BpeMeHHbIe 1
ycrpoucTsa. IIpumepsl cxem.
24 |Paznen 6. Dnekrprueckue BpemerHbIe BJ’IEKTpVOXI/IMI/IquKI/Ie BpeMeHHbIe YCTPONCTBa 1
yCTpOICTEA. (ycrpoiicTBa Ha XeMOTpPOHAX).
75 AHanu3 rpoLeccoB 3apsiia U pa3psifia KOHAeHCaToOpoB ?
yepe3 pe3uCTop (MAeanbHbIN U peanbHbIN CIyyan).
[Tyt noBbiieHus TouHoctu KBY. (MeTo,
nuddepeHIMaNbHOTO BKIHOUEHKSI OTHOCUTELHO
26 TIOPOrOBOr0 JIeMeHTa, MeTOZ, OTIOPHOIO HalpsDKeHUs, 7
MeTO/, J03MPOBaHUs 3apsifa KOHJEeHCaTOpOB, MEeTO/,
yctaHoBkM KBY 1o BpeMeHHOMY MHTepBaiy). OLeHKa
touHoctu KBY.
27 PaccMoTpenyie 3/1eKTPOHHBIX BpEMEHHBIX YCTPOWCTB. 1
Ocob6eHHOCTY TIOCTPOEHHS 3/TEKTPOHHOTO
28 BpeMEeHHOI0 yCTPOMCTBA B3pbIBaTe el K Pa3IuyHbIM 1
THIaM OOeIpUIIacoB.
CocTaBHble YaCTH 3/IEKTPOHHOTO BPEMEHHOTO
29 yCTpoticTBa (3/1eMeHTHas 6a3a, 000CHOBaHUe 1
Paszen 7. DeKTpOHHbIE BpeMeHHbIe  [BbIOOpa).
30 YCTPOﬁCTBa- [TpepcrarneHvie ABOMYHBIX BeJIMYMH 3/IeKTPUUECKUMU 7
curHasnamu. Tpurrepel. CUéTUMKY UMITYJIBCOB.
31 HpuI/IHL[I/IHbI MOCTPOeHUS yCTAHOBKH BpeMeHH 3
ZefiCTBYS 3/IeKTPOHHOTO BDEMEHHOT'0 YCTPOMCTBA.
ITpuHIUTEl POPMUPOBAHUS CTPYKTYPHOH U
32 TIPUHLIUMIMNA/IBHOM CXeM 37IeKTPOHHOIO BpeMEHHOT0 3
YCTPOMCTRBaA.
Bcero 3a 6 cemectp 57
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJEJ/IN CEMECTPA
12|13/ 4 |5/ 6 (7|8 9 |10|11|12|13|14|15|16 17
6 JIP| | OP Konn | AP | JIP JIP JIP | AP Bomp.Aud.3au, aud. 3au.

YcnoBHble 0003HaueHUSI:

P — nuarHocThueckasi paboTa;

JIP — naboparopHas pabora;

Komnn — konnokeuyw;

Bomp.Iud.3au — Bonpock! K AnddhepeHIIIPOBAaHHOMY 3aueTy;
mud. 3au. — auddepeHIPOBAHHBIN 3a4erT.

Tekymuidl KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx dpopmax:
¢ IMarHocTUYeckas pabora;
sabopatopHasi paboTa;
KOJIJIOKBUYM;
BOTIPOCHI K v depeHI[POBAaHHOMY 3aueTy.

IIpomexyTouHas arTecTaus IIPOBOAUTCS B hopMax:
e muddepeHIMPOBaHHBIN 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. JI. T'punkeBuy, A. C. Jlykus, B. B. IlIBeaoB. . B3pbiBaTenu 1 B3pbIBaTe/IbHbIE YCTPONCTBA aBUabOMO.
Cawmapa: M3g-Bo CI'AY, 2003, si1. pec.

3. A. X. T'opoxos. . [IpoekTHpoBaHe, MOZie/IMPOBaHNE ¥ HAIEKHOCTb B3pbIBaTe el U CCTeM yTpaBIeHUs
cpefcrBamu nopakeHusi. Camapa: M3a-so CamI'TY, 2013, s51. pec.

4.T. B. bap6amos, E. b. I'perjoBa, A. I1. CMupHOB. . [TupoTexH1UYecKye 1 OTHeBbIe LieNy CUCTeM
ynpasaenus. CI16.BI'TY "BOEHMEX" um. 1. ®. YctrHosa, 1999, 130 3k3.

5. E. B. KynekoB ; BI'TY "BOEHMEX" um. [I. ®. YctuHoBa. BpemenHsle ycrpoiictBa. U. 1 HacoBble
mexaHu3sMbl. BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 1995, 55 3Kk3.

6. E. B. Kynpkos ; BI'TY "BOEHMEX" um. 1. ®. YcruHoBa. BpemenHbie ycTpoicTea. Y. 2 D1eKTpOHHbIE
BpeMeHHbIe yctpoiicTBa. BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 1996, 77 3ks3.

7. 3. M. Akcesnbpog. . [IpoekTrpoBaHue 4acoB U yacoBbIX cucteM. M.: Kaura no Tpebosanmuto, 2013, s71.
pec.

8. T. E. 3aBozoRa, K. B. Cmarus, H. IT. CMupHOB. . AjTh00M KOHCTPYKIMH B3pbiBaTeneid. Huxkuauii Tarw:
N3a-so pun. HTUMM, 2022, 30 3k3.

9. DnekTpoHHbBIe BpeMeHHbIe ycrpoiictBa. BI'TY "BOEHMEX" um. []. ®. YctuHoBa, 1996, 77 3K3.

5.2. [lorionHUTebHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpeOyeTcsi.

5.3. [lepuoguueckue U3faHusi:
He TpeOyroTCSI.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWSI TUCLIUTITUHBI, 3/IeKTPOHHbIe OMOMMOTeUHbIe CUCTEMBI:

1. http://urait.ru — O6pa3oBaTe/bHas rardopma «FOpaiiT». JIjis1 By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yHaamenTanbHas 6ubmioreka BI'TY «t BOEHMEX» uM. [1.®. YCTUHOBa];

3. http://e.lanbook.com — 3BC JlaHs;

4. http://www.tnt-ebook.ru — TNT-EBOOK - DnieKTpoHHO-6MO/IMOTeUHasi CUCTeMa;

5. http://ibooks.ru — 3BC Aiibykc.py - 370 O0JIBII0NM BEIOOD aKTyaabHOM UTepaTyphl 715 Ballei
OuO/IMOTEKY B 37IEKTPOHHOM BUZIE.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3eKkTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHAaMeHTalbHBIX UCC/IeJ0BaHUH.

VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1. Texakcrept — MHGOPMALMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HOpMbI, MpaBuia, CTaHAapThI
PdD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos
cobcrBenHol renepany BI'TY "BOEHMEX" um. [1. ®@. YcTHHOBa;

3. http://www.consultant.ru/- Koncynsraatllntoc- nvHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALUH.

5.5. IIporpaMMHOe obecrieueHue:

1. PTC Mathcad Prime 5.0;
2. WPS Office;

3. Adobe Reader;

4. DjVuReader.
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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:

. [TnakatHble MaTepuyabl, CofepXKalle o0IIe BUIBI MJTH U300paXkeHUs U3/1e/Ul;
. ITpoexTop;

. InTepaKkTHBHas JOCKa;

. Jlerkopa3bopHbie 00pa3Libl U37eNuii;

. Adobe Reader;

. DjVuReader;

. PTC Mathcad Prime 5.0;

. WPS Office.

OO UT A WN -

6.3. J/TaGopaTopHbIe 3aHATHA:

. [TnakaTHbIe MaTepuyabl, CoZepXKaliie o0IIMe BUBI MTH U300pa)keHUs U3/1e/1i;
. CTeHp A1 MCC/IeJOBAHMS TH/PABINYECKOTO MEXaHH3Ma;

. CTeH[| /11 UCCTIeZIOBAHUS 3IEKTPOHHOTO BDEMEHHOT'0 YCTPOMCTBA;

. Jlerkopa306opHblie 06pa3slibl U3/ienni;

. CreHp ajis1 MCciieIOBaHUS PeryssTopa 60e3 coOOCTBEHHBIX KOJiebaHwii;

. CTeH1 A1 MiCC/IeJOBAHKS TOUHOCTH YaCOBOT'O MEXaHH3Ma;

. PTC Mathcad Prime 5.0;

. WPS Office;

. Adobe Reader.

OCoOoONOOTUThA, WN -

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTeisi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTepHeT;
2. pabourie MecTa CTy/IeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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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 HarpasieHuto 27.03.04
YnpaeneHue 8 mexHuueckux cucmemax. [IucuurnivHa peanusyercsi Ha Qakynerere E OpyXue W CUCTEMBI
Boopyxxenusi BI'TY  "BOEHMEX" wum. [J.®. VYcrunoBa kadenpoit E6 ABTOHOMHBIE
NHOOPMALMOHHBIE U YTIPAB/IAOIINE CUCTEMBL.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.1 crioco6HOCTh pa3pabarhiBaThb W HCC/IEA0BATb /IEKTPOMEXAHUUYECKHE M 371€KTPOHHbIE aBTOHOMHBIE
CUCTeMbI yTpaBJeHUS [IeMCTBUEM BBICOKOJMHAMUYHBLIX OOBEKTOB B YC/IOBUSAX TIOBBIIIEHHBIX BHEITHUX
BO3/JeCTBU;
IICK-1.3 crocobHOoCTh pa3pabarbiBaTh  WHMOOPMAIIMOHHO-U3MEPUTEIbHBIE  KOMIIOHEHThI  ABTOHOMHBIX
MH(OPMAaLIMOHHBIX U YITPAB/ISIOLIAX CUCTEM.

Cojiep>kaHe JUMCIUIJIMHBI OXBAaThIBAET KPYT BOMPOCOB, CBA3aHHBIX C TIOATOTOBKOM OOyYaroIMXCs K
CaMoCTOATeIbHOW paboTe B 00/aCTU TIPOEKTUPOBAaHUS W 0OOCHOBaHWS BhIOOpA OINTHMAJ/ILHOTO TIPUHIIMIIA
ZeliCTBHS BPEMEHHBLIX YCTPOMCTB, TpeJHa3HAUeHHBLIX [JisI KOMIUIEKTAllUd B3phbiBaTesield U B3PbIBaTe/IbHBIX
YCTPOWCTB pa3MYHOro HasHaueHHs1. V3yuaroTcst ¢pusnueckrie MPUHLIAIIBI TTOCTPOEHUSI BDEMEHHBIX YCTPOICTB,
TeopeTHUeCKre U MHXeHepHbIe OCHOBBI Pa3pabOTKH, OCHOBHBIE acITeKThI TIPOU3BO/ICTBA U UCIIBLITAaHKH, a TAKKe
TPAaKTUYeCKHe HAaBbIKK SKCIIePUMEHTATFHOTO UCC/IeJOBaHMUS NX OCHOBHBIX XapaKTePUCTHK.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIOllYie BHABI KOHTPOJIA:

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmax:
e WArHOCTUYECKas paboTa;
e jabopaTopHasi paboTa;
¢  KOJUIOKBUYM,;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3ay4eTy.

IIpome)xyTouHas arTecTalus TIPOBOJNUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEHBI JIEKI[UOHHbBIe 3aHATHSA (17 u.), mpakTuueckue 3aHATHs (17 u.), 1abopaTopHbIi npakTUKyM (17
4.), caMocTosTebHas pabota cryaenTa (57 u).
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IIpunoxenue 2

K paboueii mporpaMme JUCIHILTHHBI
BPEMEHHBIE YCTPOUCTBA

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.,

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.

HaumeHoBaHme paboTbI

PexkoMeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Beegenne. IToHATHEe BpeMeHH U YCTPOMCTBA U3MepeHHs BPeMeHH.

O3HakKoM/IeHHe C Y4eOHBIM TIaHOM.

[TpopaboTKa repeyHst TUTepaTyphbl.

3. M. Akcenbpoy,. . [IpoektrpoBanue

N3yuenne mateprasioB 0 GbUmoCcohCKUX 1
(hU3NUECKUX TIPE/ICTABIIEHUSIX IOHSATHUS «BPEMSI».

YyacoB M 4acoBbIX cucteM: M.: Kuura
o Tpeboranuio, 2013 (I'1aea 1)

N

Wroro no pa3geny 1

ol

Pa3fen 2. ®u3nueckyue 0CHOBBI IOCTPOEHUSI BDEMEHHbBIX YCTPOUCTB.

du3nuecKre 0CHOBBI (PYyHKUMOHUPOBAHUS
BpEMEHHBIX YCTPOUCTB.

Krnaccudukaiiys BpeMeHHBIX YCTPOWCTB
B3pbIBaTeJIel.

HPI/IHL[I/IHI/IBHLHLIG CXe€MbI, pa3HOBUAHOCTHU

E. B. KynekoB ; BI'TY "BOEHMEX"
uM. [I. ®. Ycrunosa. BpemeHnHble
ycrpoiictBa. Y. 1 UacoBbie
MexaHusMmbl: BI'TY "BOEHMEX" nm.
O. ®. Ycrunoga, 1995 (Pa3zgen 1)
A. X. T'opoxos. . [IpoekTupoBaHue,
MO/Ie/TUPOBaHNe U HaZIE)KHOCTh
B3phIBaTe/Ied U CUCTEM YTIPaB/IeHUS
cpezncTBaMu nopaxkeHusi: Camapa:
N3pn-Bo CamI'TY, 2013 (Pa3gen 1)
T. E. 3aBopoBa, K. B. CmaruH, H. I1.
CMUpHOB. . ATb0OM KOHCTPYKIHIA
B3phbIBaresnieii: Hwkuauii Tarun: M3a-Bo
¢bun. HTUNM, 2022 (Bce pa3zensi)
A. B. BabkuH, B. A. Benganos, E. .
I'psizHoB. . CpeacTBa nopakeHus u
6oenpunacel: M.: U3a-80 MI'TY um.
H. 3. Baymana, 2008 (I'maBa 3)

E. B. KynekoB ; BI'TY "BOEHMEX"
uM. [I. @. YcruHosa. BpemeHHble
ycTpoiicTBa. Y. 2 D/1eKTpOHHbIe
BpeMeHHbIe ycrpoiictBa: BI'TY
"BOEHMEX" um. [I. ®. YcTrHOBa,

1996 (Pazgen 1)

Wroro no pa3geny 2

5

Pa3zaen 3. OCHOBBI ITOCTPOEHHS YaCOBBIX MeXaHH3MOB. YacoBhie Kosiebare/IbHbIe CHCTEMBI 0a/IaHC-
BO/I0COK. VICTOUHMKM 3Heprumy, IpuMeHsieMble B 4acoBbIX MexaHu3Max. KosnécHas nepegaua.

PaccMmoTpeHre 0CHOBHBIX 3eMeHTOB UM: criyckoBoM
peryJsiTop, KojiécHasi repefjaua, JBUraTelisb.

OcHoBbI MeTo/IUKM pacuéta UM NprUMeHUTe/IbHO K
KOHKPETHBIM 00pa3siiam B3phiBaTeie.

[IprMeHeHMe CITyCKOBBLIX Pery/isiTOPOB Pa3InyHOrO
THUTIA.
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E. B. Kynekos ; BI'TY "BOEHMEX"
uM. [I. ®. Yctunosa. BpemeHHble
ycrpoiictBa. Y. 1 UacoBbie
MexaHusMbl; BI'TY "BOEHMEX" um.
. ®@. Yctunoga, 1995 (Bce pa3zesnb)
3. M. Akcensbpog,. . [IpoekTrpoBaHue
4acoB Y 4yacoBeIxX cucreM: M.: Knura

3
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Paccmotpenue apurareneid UM, ux pa3HOBUAHOCTH. o TpeboBanuto, 2013 (T'naBel 1, 2) 2
OcCHOBHBIE pacyeTsl. A. X. T'opoxos. . IIpoektuposaHue,
MO/Ie/TUpPOBaHNe U HaZlé)KHOCTh
PaccmoTtpenue konécHoii nepegaun (KIT) - B3pbIBaTesieil U CUCTEM yTIpaB/IeHUs
Ha3HaueHHe; COCTAaBHBIX 3/IEMEHTOB, IPOPUIN cpefcTBamMu nopaxeHust: Camapa: 2
3y0ObeB, UacoBOe 3arlerjieHue. N3n-Bo CamI'TYV, 2013 (Pa3gen 1,
cTpaHuLbl 19-21)
Wrtoro no pazgeny 3 13
Pa3pen 4. IluporexHuueckue BpeMeHHbIe YCTPOIiCTBA B3phIBarTesiei.
. I". B. bap6aruos, E. Bb. I'perjoBa, A. I1.
PaccmoTpeHue CBOICTB 1 HOMEHK/IATypPbl
CmupHOB. . [TupoTexHuyeckue u 1
MIPUMEHSIEMBI ITIOPOXOB U IMTUPOTCXHUYECKUX COCTABOB.
OTHEBbIe 1]eMH CUCTeM YIIpaB/IeHUs:
CII6.BI'TY "BOEHMEX" um. [1. ®.
Oc06eHHOCTH(bopMHpOBaHHHrmPTHH]IEBfAnH Yerunosa, 1999 (Bee pasgensi) 1
KOMIIJIeKTOBAHHS TIapTUU U3ZeJTHi. A. X. Topoxos. . [IpoeKTHpoBaHye,
_ MO/le/TMpPOBaHUe U HaZi&>XHOCThb
Onpeyiesienrie BpeMeHH [1€UCTBUSA B3pbIBaTe/Ieil U CUCTEM YIIpaB/IeHHs 2
P cpencTBaMu nopaxkeHusi: Camapa:
acCMOTpPeHHe OCHOBHBIX KOHCTPYKTHBHBIX 5 U3a-so CamI'TY, 2013 (Paszen 1, 4
3/1eMEHTOB MUPOTEXHUUECKHUX BPEMEHHBIX YCTPOMCTB. cTpanmip 19-21)
A. JI. I'punkeBuy, A. C. JlykuH, B. B.
dusnueckre 0CHOBHI JelCTBUS, KOHCTPYKTUBHbIE IIsesios. . B3priBarem 1
CXeMbl BO B3pbIBaTe/isixX [JI1 Pa3/IMYHbIX BUIOB B3pbIBaTe/IbHbIE yCTPOMCTBA 2
BOEIPHIIACoB. aBuabomb6: Camapa: U3a-so CT'AY,
2003 (BribopoyHo 110 pazaesiam)
Wrtoro no pasgeny 4 10
Pa3pen 5. 'mjjpaBinyeckue 1 MHeBMaTHYeCKHe BpeMeHHbIe YCTPOHCTBa.
A. X. T'opoxos. . [IpoekTtrpoBaHue,
PaccMoTtpenue ¢u3nuecKux NMpoLeCcoB MpH .
MO/le/TMpOBaHUe U HaZlE&>XHOCTh
(YHKLIMOHMPOBaHUM I'M/IPaBINUeCKUX U " 1
o B3pbIBaTe/Iel U CUCTEM yMpaB/ieHUsI
MTHEeBMAaTHUeCKU BpeMeHHBIX YCTPOUCTB.
cpefcTBamu nopaxeHust: Camapa:
KoHCTpyKTHBHBIE CXeMBI M OrpaHUUeHUS Wsp-so CamI'TY, 2013 (Paspen 1,
- cTpanuLpl 10-22) 1
PUMEHMMOCTH B pa3/MUHbIX B3pbIBATE/ISX.
I". B. Bapb6aros, E. B. I'periosa, A. II.
[IpriMeHeHMe B KaueCTBe I1CeBAOMHTErpaTOpPOB CwmupHOB. . [TupoTexHuueckue u 1
YCKOpeHUs 6oenp1/1naco}3_ OrHeBbI€ LIerK CUCTEM YyIIpaB/JIeHUA:
CII6.BI'TY "BOEHMEX" um. 1. @.
PaCI-IET BpEMeHI/I ux AEI/ICTBI/IH. YCTI/IHOBa, 1999 (Bce paB'aeﬂLI) 2
Wrtoro no pasgeny 5
Pa3pen 6. Ji1eKTpuuecKne BpeMeHHbIe YCTPOMCTBA.
PaccmoTpeHye 0CHOBHBIX XapaKTepUCTHK 1
3/1eKTPUUYECKUX BPEMEHHBIX YCTPOUCTB.
dwusnueckre 0CHOBBI YHKI[MOHUPOBAHMUS
KOH/IEHCATOPHBIX BpeMeHHbIX ycTpoiicts (KBY). ?HEKTPOHHHQHBPEMEHHHE . 1
TOCTOMHCTBA U HEJIOCTATKH. yCT(l;OH;;TBaZ EFT31’99]201];3HMEX 11/112"[-
. ®. YctuHoBa asziesisl
MHorokackazHble KOHZ|eHCaTOpHbIe BpeMeHHbIe A ’ (Pasz »2)
o 3. M. Akcenbpoy,. . [IpoektrpoBanue 1
ycrporicTtsa. [IprumMepsl cxeM.
3 — 4yacoB M 4acoBbIX cucteM: M.: Kuura
/IEKTPOXMMUYECKHe BpeMeHHble yCTPOHCTBA 110 TpeGosaruio, 2013 (Iaga 8) 1
(YCTPOHCTEA HA XEMOTPOHAX). A. X. T'opoxos. . [IpoextrpoBaHnue,
AHanu3 npoLeccoB 3apsiia v paspsi/ia KOHJeHCaTOpOB MO/Ie/THPOBaH¥e U Ha&KHOCTb 7
[Tyt noBbiienus TouHoctu KBY. (MeTof, cpencTBamu nopakeHusi: Camapa:
nuddepeHIaNTbHOTO BKIFOUEHNST OTHOCHUTETLHO N3n-Bo CamI'TY, 2013 (Pa3gen 1,
TOPOrOBOrO 3/IEMEHTa, METO/, OTIOPHOTO HaMpsDKeHUS, crpanutpbl 10-22) 2
MeTO/, 03MPOBaHUs 3apsi[a KOHZEHCaTOpOB, METO,
yctaHoBkU KBY 110 BpeMeHHOMY MHTepBay).
Ouenka TouHoctu KBY.
Wrtoro no pasgeny 6 8
Pa3pen 7. DeKTpOHHBIe BpeMeHHbIe YCTPOiCTBa.
PaccmoTpeHue 37eKTpOHHBIX BpeMeHHBIX YCTPOMCTB. | 3. M. Akcenbpoy,. . [IpoekTrpoBaHue 1
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OcCo6eHHOCTY TIOCTPOEHUS 3/TEKTPOHHOTO YacoB U 4acoBbIX cuctem: M.: Kuura 1
BPEMEHHOI0 yCTPOMCTBA B3pbIBaTe el K pa3uuHbIM no Tpeboranuto, 2013 (TaBa 3)
THUTIaM OOEeTpUITacoB. A. X. T'opoxos. . [IpoektrpoBaHue,
CocraBHble YaCTH 3/1IEKTPOHHOIO BPEMEHHOI'0 MO/le/TMpOBaHKe U HaZI&KHOCTh
ycTpoiicTBa (3/eMeHTHas 6a3a, 000CHOBaHUE B3PbIBATE/IEN ¥ CHCTEM YIIPAB/IEHHS 1
BBI60pa). CpeacCTBaMM IMOPaKeHUs: CaMapa:
TIpesicTaB/IeHye JBOMYHBIX Be/THUMH Y3p-so CamI'TY, 2013 (Paspen 1,
JIeKTPUYeCKUMU CUrHasiaMu. Tpurrepsl. CUTUnKU cTpanmLpbl 10-22) 2
HMITY/THCOB. ?}IQKTPOHHLIEHBPEMEHH]:IQ .
[TpUHIIUTIBI TOCTPOEHUS YCTAaHOBKU BPEMeHH! yerpoiictsa: BITY "BOEHMEX™ um,

. N 0. ®@. YcruHoBa, 1996 (Bce pa3szesibl.) 3
JIeNCTBUS 3/IEKTPOHHOTO BPEMEHHOTO YCTPOUCTRA.
[MpuHLUBEl GOPMUPOBAHUS CTPYKTYPHOM U
TIPUHIUTINATEHON CXeM JIeKTPOHHOTO BPeMEeHHOTO 3
YCTPOICTBA.

Wrtoro no paspeny 7 11
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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 .

[TpuMepsl BONPOCOB, BEIHOCHMbIX Ha KOJJIOKBUYM:

. Onipe/iesieHre TIOHSITUS «BPEMSI» B HAyUHBIX TPy/aX B 001acTv (GU3UKK U Grsiocoduu.

. MeTto/ipl U3MepeHus: BpeMeHH, 3TaIOHbI eJHNUL] BpeMeHH.

. [Tpubops! As1st 3MepeHUst BDeMEHH.

. Kinaccuguikarum BpeMeHHBIX YCTPOICTB B3phIBaTesiel,

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

. [IpyMepb! KOHCTPYKLIWI BpEMEHHbIX YCTPOWCTB B TUIIOBBIX B3pbIBATe/ISX.

. KoHCTpYKTHBHBIE CXeM UacOBBIX MeXaHHU3MOB B3pbIBaTesIei.

. CTpyKTypHasi cxeMa 4aCOBOTO MeXaHH3Ma, COCTaBHBIE 3/IeMEHTH.

. OCHOBHBIe NTapaMeTpbl U TeEXHUUECKHe XapaKTepPUCTHUKH YaCOBBIX MEXaHU3MOB.

10. CriyckoBbIe pery/siTophbl YUaCOBbIX MeXaHHW3MOB.

11. VicTopus pa3BUTHS CITyCKOBBIX PETYJISSTOPOB.

12. OcHOBHBIE IapaMeTPhI CITyCKOBBIX PETY/ISTOPOB.

13. d®a3oBele U a30BO-BPeMCHHBIE AMarpaMMbI IBIKeHUs OanaHca.

14. TlupoTexHUUYeCKUE BpeMEeHHbIe yCTPOMCTBA B3pbIBaTeeH.

15. OcHOBHBIe TapaMeTphl ¥ TEXHUYEeCKHe XapaKTepUCTUKU MMPOTeXHUYECKUX BpEMEeHHBIX YCTPOUCTB.
16. TexHo/mornyeckue acrekTsbl OTPabOTKM BpeMeHH [eliCTBUSI TMPOTeXHWYeCKUX BPeMEHHBIX YCTPOMCTB.
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JTaboparopHas pa6ora

KoHTpO/1b TEeKyII1ero BEIMOIHEHUSI U 3aIIUThI 1Tab0paTOpHBIX paboT 00yUarOIIMCST: OL|eHUBAIOTCS
yMeHHe IPUMEHUTh TI0/TyYeHHbIe TeOpeTHUeCKre 3HaHus, COOMojeHre TIpaBU/ TEXHUKK 0€30TacHOCTH,
CBOEBPEMEHHOCTb BBITIO/IHEHUs Tab0PaTOPHBIX PaboT.

Ha niepBoM 3aHSTHH /151 BCel TPYTINBI TPOBOAUTCS MHCTPYKTaK Ha paboueM MecTe T10 TipaBU/iaM COO/TIOieHNS
TpeboBaHMH TeXHUKH 0e30MacCHOCTH U O TIOPSAZIKE 0MyCcKa K 17abopaTopHbIM paboTaM. B kHure yuéTta
TIePBUYHOTO MHCTPYKTa)Ka KKl 00yJaroIuiics pacMChIBaeTCsI 110 (haKTy NPOBe/jeHHs] THCTPYKTasKa.
O6yuaronpmcst coob1aeTcst MOPSZIOK /IOy CKa, BBITTOJIHEHUs U 3alUThI 1abopaTopHbIX pabot. Kak npasuiio,
rpyrina pa3ouBaeTcst Ha Opurazibl 1o 2-3 uenoBeka.

OrleHKa KaueCTBa BBITIOTHEHNS JTaO0PaTOpHOI paboThl OCYITeCTBISETCS TIPETo/iaBaTesieM o
YeThIPEXOA/MIBLHOM crucTeMe. B cilyuae, ecii OTBETHI 00yYaroIIierocsi BO BpeMs 3all[UThl COOTBETCTBYIOT
yKa3aHHBIM TpeboBaHMSAM, 00yUarOIUIACS MOMyYaeT MAaKCHMaTbHOEe KOJTMUeCTBO OasIIoB.

OCHOBaHUSIMH [IJ151 CHYDKEHUSI KOJTMUeCTBa 0asljioB B iaria3oHe OT "OT/IUYHO" ZI0 "HEY/IOB/IeTBOPUTETBHO"
SIBJISIIOTCSI:

- HeOpeXXHOEe BBITIOJIHEHHE,

- IOBEPXHOCTHBIE, HETIPO/IyMaHHbIE OTBETHI BHIBO/IBI TI0 pe3y/ibTaTaM paboThI,

- HeBepHbIe OTBETHI Ha BOTIPOCHI TIPETO/IaBaTeIsl.

KoHTpo/IbHOE MEPOTIPUSATHE CUUTAETCS MTPOHIEHHBIM NIPH OTCYTCTBUM y 00yUaroIerocsi OTMETOK
"Hey/[0B/IeETBOPUTETLHO" 3a 1abopaTopHbIe pabOoTHI.

Bonpocs! k guddepeHIupoBaHHOMY 3a4eTy

ITepeueHb BOIPOCOB K 3aUéTy:
1. TToHsiTHe BpeMeHH, TPUOOPBI U3MepeHHsT BpeMeHH, BpeMeHHbIe YCTPOUCTBA.
2. Vicropusi pa3BUTHSI BpeMeHHBIX YCTPOWCTB /i/1s B3pbIBaresiell 60enpuracos.
3. Obmue ¢pu3nyeckre 0CHOBBI GyHKI[IOHHPOBaHNSI BDEMEHHBIX YCTPOMCTB pa3/IMUHBIX BU/IOB KaK H3MeHeHHe
coCTOsIHUS PU3NUECKUX UK (HU3UKO-XUMHUUeCKUX TIPOL{ECCOB BO BPEMEHH.
4. Knaccuukanysi BpeMeHHBIX yCTPOICTB. Pu3nuecKre 0CHOBHI (PYHKLIMOHUPOBAaHUSI BDEMEHHBIX YCTPOMCTB.
5. Metogp!l u3MepeHNsi BpeMeHH, 3Ta/loOHbI eJUHUL] BpeMeHU. [IpubopkI A71s1 M3MepeHusi BpeMeHH .
6. UacoBble MexaHH3Mbl. OCOOEHHOCTH YaCOBLIX MEXaHU3MOB B3phIBaTesel.
7. ®dusnuecKye 0CHOBbI (DyHKIIMOHUPOBAHUS U KOHCTPYKTHBHbIE CXEMBI YACOBbIX MEXaHU3MOB.
8. OCHOBHbBIE /IEMEHThLI YaCOBBIX MeXaHM3MOB: 11Burartesib, KonécHas repegaua (KII), criyckoBoii perymsitop.
9. CriyCKOBBIe PeTy/sATOPBI C COOCTBEHHBIMH KoslebaHUsIMH (C BO3BpaLaroleit cioi). @u3ndecKre 0CHOBBI
UX JIeCTBUSA KaK KojiebarelbHOH CUCTEMBI.
10. da3zoBble U (pa30BO-BpeMeHHBIE JUarpaMMbl KonebaHuii 6asanca. Teopema Opu.
11. CriyckoBble peryastopsl 6e3 cobcTBeHHBIX KonebaHuii (be3 Bo3Bpaliaroiieid cusbl). Pr3ndeckrie 0CHOBBI
WX AedCTBUs Kak KonebaresbHOM cuctembl. [leprop konebanuii OamaHca.
12. KonécHas mepefiaua B UaCOBOM MeXaHH3Me, eé Ha3HaueHue; COCTaBHbIe 37IeMeHTbI, IPOMHIIHN 3yObeB.
OCHOBHBIE pacyeThl.
13. IepefaTouHOe YKCIIO Mapkl 3yOUaThix KOJIEC ¥ KoslecHoM [lepesjaun B 1je/1oM, TIepejiaya MOMeHTa B
KOJIeCHOM miepeZiaue, k03¢ GHULMEHT T0/Ie3HOTO [IeUCTBHS.
14. IlupoTexHrnYecKre BpeMeHHbIe yCTPONCTBA. [JoCTOMHCTBA M HeZJ0CTaTKU MUPOTeXHUUYECKUX BpEMeHHBIX
YCTPOWCTB.
15. TIpumMeHeHne MUPOTEXHUYECKUX BPEMEHHbIX YCTPONCTB BO B3pbIBaTe/IsIX.
16. dusnueckye 0CHOBBI (PYHKLIMOHUPOBAHUS MUPOTEXHUYECKUX BPEMEHHBIX YCTPONCTB, BPeMsI
(YHKLIMOHUPOBAHUSI.
17. KOHCTPYKTHBHBIE CXeMbl MTMPOTEXHUYECKUX BPEMEHHBIX yCTPOWCTB, MPUMeHsIeMble TMPOTeXHUYeCKHe
COCTaBbI.
18. PacueT BpemMeHH (YHKLIMOHHPOBaHUS MHMPOTEXHUUECKOTO BpEMEHHOI0 yCTPONCTBA (BpeMeHU ropeHust
MMUPOTEeXHUYECKOTO COCTaBa).
19. ITpumeHsieMble TIOpPOXa U MMPOTEXHUYECKHe COCTaBhI - OBICTPO- ¥ Me/|/IeHHOTOPSILIHe, B IMPOTEXHUYECKIX
BpPEMEHHBIX YCTPOMCTBaxX Pa3/IMYHOIO Ha3HaueHUs.
20. TouyHOCTB AeHCTBUS MMPOTEXHUUECKHX BPEMEHHBIX YCTPOMCTB. KpaTkue cBefileHHsl O TeXHOI0TMH
W3rOTOBJIEHHS] TMPOTEXHUYECKUX BPeMEHHBIX YCTPONCTB U 0 KOHTPOJIe BpeMeHH UX JIeHCTBUS.
21. MeTozbI MCTIBITAHUI TUPOTEXHWYECKMX BDeMeHHbBIX YCTPOWCTB Ha BpeMs JecTBuUs. PacueT npesenbHbIX
OTKJ/IOHEHUI BpeMeH! JIeMCTBUS.
22. ®opMUpoBaHUe NapTUU K3 TPYIIT OFHOPOAHBIX MUPOTEXHUUECKUX BpEMEHHbIX YCTPONCTB.
23. O611as XapaKTepUCTHKA eKTPHUeCKUX BPeMEHHBIX yCTPOWCTB B3phIBaTe/Iei.
24. BpeMeHHbIe yCTPOMCTBA Ha XeMOTpOHaxX. du3nueckre 0CHOBB! (PYHKLIMOHUPOBAHUS.
25. KoHieHCaTopHble BpeMeHHbIe yCTpolicTBa. PU3nuecKre 0CHOBBI IPOCTENIIINX KOH/AEeHCAaTOPHBIX
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BpEMEHHBIX YCTPOUCTB, NOCTPOEHHBIX MO cxeMe R-C-1jenouku.

26. DneKTpPOHHbIE BpeMeHHbIe ycTpoiicTBa. O01as XxapakTeprUCTHKA, AVCKPETHBIN MPUHLIUI
(PYHKLIMOHMPOBaHUs, KJ1acCU(UKaLUs, CTPYKTYPHbIE CXeMbI 3/IEKTPOHHBIX BDEMEHHBIX YCTPOUCTB.

27. YcTaHOBKa BpeMeHH JeHCTBUs 3/IeKTPOHHBIX BpEMEHHBIX YCTPOUCTB. BHALI 1 crioco0bl yCTaHOBKH.
28. 3agaroliye reHeparopsl, hopMUpOBaTeIM UMITY/IbCOB [/1s1 37IeKTPOHHBIX BpeMeHHbIX YCTPONCTB. [enuTenu
yacToTsl. IIpencraBnenye uncen B ABOUYHOM KOJe.

29. Tpurrepsl Kak 0CHOBa CYETUYHKOB UMITY/TLCOB U JlenuTeieii 4acToTbl. CUTUHUKHY (KO/TBLIEBON CUETUMK,
PErucTp, perucTp CABUra, CY6TYMK /I>KOHCOHA, ABOMYHBINA CUETUMK, JBOMYHO-AECITUYHBIN CYETUMK).

30. ToyHOCTB [1efiCTBUS KOHJ,eHCATOPHBIX BPEMEHHBIX YCTPOWCTB, pacueT, MyTH MOBBILLIEHUS.

31. Ipoueccsl GyHKLMOHUPOBaHUS MHOTOKACKaJHbIX KOH/I€HCAaTOPHBIX BpeMEeHHBIX YCTPOMCTB.

32. OcHOBHbIe pacyeThbl KOHJeHCAaTOPHBIX BpeMEHHBIX YCTPOUCTB (TOUYHOCTh AefCTBUSI, BpeMs
JIeHiCTBYS, TTapaMeTpPhl IeKTPUUECKUX CXEeM).

JAuddepennypoBanHblii 3aueT

Borpockl K 3a4éTy oopMiIsFOTCA B BHjle Ousieta. busieT BK/ItodaeT B cebsi IBa TeOpPeTHUYECKUX BOTIPOCA.

OrjeHKa BBICTaB/SETCS COIVIACHO CJIeYHOIUM KPUTEPHsIM:

«OTJINYHO» - TTTyOOKOe yCBOeHWe MaTepuasa - TIo/HbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
M3/1araeMbie OTBETHI TIPU BUAOU3MEHEHWH BOTIPOCa, NPABUILHO 000CHOBAaHHLIE PeLlIeHws], BiajieHe
Pa3HOCTOPOHHUMMU HaBbIKaMH U ITpUeMaMu;

«XOpOIIIO» - 3HAHWE MPOTPAMMHOT0 MaTepurasa - TPaMOTHOe U3JIoKeHHe, 6e3 CyIieCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOIPOC, TIPAaBU/IbHOE MPUMEHEHHE TeOPeTHUECKUX 3HAHUMH, B/ajleHHe HeoOXOIUMBIMY HaBbIKaMU
TIPY BBITIOTHEHUH TTPAKTUYECKUX 3a/1ay;

«Y[,0BIIeTBOPUTE/ILHO» - YCBOEHNE OCHOBHOTO MaTepuaJia - IIpU OTBeTe [I0MyCKaloTCs HETOUHOCTH,
He/I0CTaTOYHO MpaBu/IbHbIe (POPMY/IHMPOBKY, HapyLeHe 110C/e[0BaTeTbHOCTH B U3/I0)KeHWH MaTepuaiia,
3aTpyAHEeHUs B BBITIOJTHEHUH MTPaKTUUeCKUX 3a/JaHUi;

«HEyIOB/IETBOPUTEBHO» - He3HaHWe MaTepHrasa, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPYyIHEHHS TPH
BBIMOJTHEHUM TIPAKTHUECKHUX PaboT.
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Pazpen 1.
BBegenue.
3 6 HOHHTHS BpeMeHH 7 9 1 0 1 5 20 20 Konnokeuywm,
U YCTPOMCTBa JlabopatopHasi paboTa
H3MepeHus
BpEMEHH.
Pazpgen 2.
duznyeckKue
3 G |OCHOBBI 7 2 1 0 1 5 15 | 15 KonnokBuywm,
MOCTPOEHHUS JTaboparopHas paboTa
BPE€MEHHBIX
YCTPOMCTB.
Pa3zpen 3. OcHOBBI
MOCTPOeHUs
YaCoBBIX
MeXaHH3MOB.
Yacossble
KoJie0aTe/1bHbIe
CHCTeMBI Ga/anc- JTabopatopHast paboTa
3 | 6 |Bomocok. 30 17| 5| 8 4 | 13 | 5|5 paTopHas pabota,
Konnoksuym
NcTouHuKH
HEPruH,
npuMeHsieMblie B
YaCOBBIX
MexXaHHM3Max.
Konécnana
nepejaua.
Pazpen 4.
ITuporexHuyeckue KoJLIOKEM
3 6 |BpeMeHHBIe 18 8 4 0 4 10 15 | 15 yM,
yerpoiicTsa JTaboparopHas paboTa
B3pbIBaTeJIeil.
Pazpgen 5.
I'mppaBianyeckue
3 6 M 8 3 1 2 0 5 10 | 10 | JlaboparopHast paboTta
IMHEeBMaTHYeCKHue
BpeMeHHbIe
ycTpoicTBa.
Pa3gen 6.
3 6 dreKTpuyeckue 15 | 7 2 2 3 8 20 | 20 | JlabopatopHas paboTa
BpPeMeHHbIe
ycTpoicTBa.
Pa3gen 7. JTabopatopHas paboTa,
3 6 JJIeKTPOHHbIE 23 12 3 5 4 1 15 15 Bonpocs! K
BpPE€MEeHHbIEe nuhbepeHIMPOBaHHOMY
ycTpoicTBa. 3ayeTy
Bcero 3a 6 cemectp 108 | 51 | 17 17 17 57 | 100 | 100
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Bcero no aucomnmne | 108 | 51 | 17 | 17 | 17 | 57 | 100 | 100 |
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Kputepuu oneHuBaHus

IICK-1.1

Bonpocbl omkpbimozo muna:
Ne 1 CITeLIBOIIPOC
Ne 2 CIeLIBOTIPOC
Ne 3 CIeLIBOTIPOC
Ne 4 CI1eL{BOIIpoC
Ne 5 CI1eLBOIIPOC
Ne 6 CITeLIBOIIPOC
Ne 7 CITeLIBOIIPOC
Ne 8 CIeLIBOTIPOC
Ne 9 CIeLIBOTIPOC
Ne 10 CI1eLBOIIpoC

Bonpocsbl 3akpbimoz2o muna:
Ne 1 CI1eLBOIIpOC
Ne 2 CITeLIBOIIPOC
Ne 3 CITeLIBOIIPOC
Ne 4 CI1eLBOIpoC
Ne 5 CI1eLBOIIpoC
Ne 6 CI1eLBOIIpoC
Ne 7 CI1eLBOIIPOC
Ne 8 CITeLIBOIIPOC
Ne 9 CITeLIBOIIPOC
Ne 10 CITeLIBOTIPOC

IICK-1.3

Bonpocbl omkpbimozo muna:
Ne 1 CITeLIBOTIPOC
Ne 2 CI1eLBOIIpoC
Ne 3 CI1eL{BOITPOC
Ne 4 CI1eLBOIIpOC
Ne 5 CITeLIBOIIPOC
Ne 6 CITeLIBOIIPOC
Ne 7 CI1eLBOIpoC
Ne 8 CIeLIBOTMPOC
Ne 9 CI1eLBOIIpOC
Ne 10 CIIeLBOIIPOC

Bonpocbl 3akpbimoz2o muna:
Ne 1 CITeLIBOIIPOC
Ne 2 CIIerBOIpoC
Ne 3 CIeLIBOTIPOC
Ne 4 CI1eLBOIIpoC
Ne 5 CI1eLiBOIIpOC
Ne 6 CI1eLBOITPOC
Ne 7 CITeLIBOIIPOC
Ne 8 CITeLIBOIIPOC
Ne 9 CIeLIBOTIPOC
Ne 10 CIeLIBOTPOC
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