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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
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:

I1CK-14 — criocobHOCTE MPOEKTUPOBATh U KOHCTPYUPOBATh B3PLIBATE/IHN PA3/IMUHOTO Ha3HAYEHUS

IICK-15 — crnocobHOCTh /IeMOHCTPUPOBAaTh 3HAHWS TPHHIUIOB JIEMCTBUS B3pbiBaTeeldl U UX
(yHKLIMOHUPOBaHHS

DopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTYKEHHUe C/ielyIOLINX pe3y/bTaToB 00pa3oBaHus:
IICK-14

3HAHUA:

TeXHUUYEeCKOTO peryiaMeHTa [POeKTHPOBAHUS U3Je/THii;

CTPYKTYPBI U COCTaBa TEXHUUECKUX TPeOOBaHMH, MPeAbIBIIsieMbIX K BDEMEHHBIM yCTPOWCTBAM;

CTPYKTYPbI CHCTEMBI IPOEKTHPOBaHNS BpEMEHHBIX YCTPOMCTB Ha pa3/IMyHbIX NIPUHLUNAX JeHCTBUS;

YMeHusi:

paccuuTHIBaTh OCHOBHbIE 3/1EMEeHThI BDEMEHHbIX YCTPOHCTB;

HABbIKU:

roctpoeHue (Ga3oBbIX U (Pa30BO-BpeMEHHbIX AWarpaMM OCLWUISTOPOB Pa3/IMuHOIO TUIIA;

HaXOKJEHUS] OCHOBHBIX CTaTUCTHUECKUX I1apaMeTPOB TOYHOCTH JeHCTBUSI BpEMEHHBIX YCTPOMCTB Ha
Pa3WYHbIX IPUHLUMNAX [IeCTBUS;

TIPUMEHSTh MeTO/bl 00pab0TKY pe3y/ibTaToB UCIBITAHHI MeXaHW3MOB BPEMEHHU.
IICK-15

3HAHUA:

MPUHLMIIOB JIefiCTBUS U MaTeMaTHUeCKHUX Moje/eli, OMUCHIBAIOLIUX YCA0BUS (YHKLMOHUPOBAHUS
BPEMEHHBIX YCTPOUCTB;

TIOKa3aresield TOUHOCTH /IeHCTBHSI B COOTHOILIEHNH C (QYHKIIMOHUPOBaHHEM O00BEKTOB;

(hr3ryecKx 0CHOBBI (PYHKLIMOHUPOBaHUS U yCJIOBUM 3KCILTyaTallii BpeMeHHBIX YCTPOMCTB;

3HaueHHs] 1 MeCTa BPeMEeHHBIX YCTPOWCTB B CUCTeMe DPa3pabOTKH, MPOW3BOACTBA U IKCILTyaTaliy
W3MIe/INi;

YMeHus:

paspabaTbiBaTh METOZBI PErvCTpald M CHCTeMaTH3aldd pe3y/bTaTOB HCITBITAHUM BpPEMEeHHBIX
YCTPOWCTB;

BbIOMpaTh W OLIEHWBAaTh TOYHOCTH JEHCTBUSI BPEMEHHBIX YCTDOWCTB B COCTaBe B3pbIBaTess AJist
KOHKPETHBIX BH/IOB DOETPHUIIacoB;

HABbIKU:

aHa/NM3UPOBaTh TEXHOJIOTHUECKHE aCTIeKThl 0becrieueHust TOUHOCTH [IeCTBUSI BpeMeHHBIX YCTPOMCTB.



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

Boenpunacu u e3pbleamenu.

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,
IMMPOEKTUPOBAHUE U MOJE/IUPOBAHUE J/IEKTPOMEXAHUYECKHNX B3PBIBATEJ/IEMN,
METOJbl WICIIBITAHUM B3PBIBATEJ/IEVM, OJ®®EKTUBHOCTh ¥ HAJEXHOCTB,
JUATHOCTHUKA CUCTEM YIIPAB/IEHUWSL.

ITpeBapuTe/bHBIE KOMITETeHIIH, ChOPMHUPOBaHHEIE ¥ 00yUaroIierocs 0 Havyasna U3yuyeHHs AUCLUTUIMHBL:

e OIIK-11 — CriocobeH OpHEHTUPOBATLCS B IPOOIEMHBIX CUTYAL[USIX U PEIlaTh CJI0KHBIE BOPOCHI
MPOEKTUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[iy OOETIPUIACOB U B3phIBaTe/Iel pa3muuHOro
THUIA U Ha3HAYeHUsI

¢ OIIK-12 — CriocobeH KaueCTBEHHO W KOIMUeCTBEHHO Ol[€HUBATh Pe3y/bTaThl, MATEMATHUECKU
(hopMynMpoBaTh OCTAHOBKY 3a/lauMl Y pe3y/bTaThl ee pellleHrsl IPUMEeHUTeIbHO K MPOEeKTHPOBaHUIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTallii OOeTPUIIacOB U B3pbIBaTesell pa3nuyHOro THMa U
Ha3HaYeHUs!

¢ OIIK-2 — CriocobeH caMOCTOSATE/IbHO ITPUMEHSITh IPUOOpeTeHHbIE MaTeMaTHUeCKHe,
eCTeCTBeHHOHAyYHbIe, COLIMabHO-3KOHOMUYeCcKre 1 podeCCHOHATBHBIE 3HAHUS [J1s1 PellleHus
WH)XeHepHBIX 3a7au

¢ OIIK-7 — CrniocobeH aHaIM3UPOBaTh TEKYIIee COCTOSIHUE U TEHAEHIMY Pa3BUTUS OPYXKHS U CUCTEM
BOODY>KEHUsI

¢ TICK-14 — CriocobeH MpoeKTUPOBaTh U KOHCTPYHUPOBATh B3PLIBATE/H PA3/TUUHOTO Ha3HAYEHHUSI

¢ TICK-15 — Crioco6eH eMOHCTPHPOBATh 3HAHMS IIPUHIIUITOB J1eHCTBHS B3pbIBaTe/Iel U UX
(yHKLMOHUPOBaHUS



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

HaumeHoBaHuUe pa3fenoB ¥ AUJaKTHYECKUX eIHHHILY

KYPC
CEMECTP
BCEI'O

BCET'O
Jlekuuun
JlaGopaTopHbIi
MPAaKTHKYM
IIpakTHUecKHe
3aHATHA

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-14

IICK-15

Paspen 1. Beepenue. [ToHATHE BpeMeHH U YCTPOHCTBA H3MepeHHs
BpemeHH. 1.1 Onpe/iesieHrie BpeMeHHU KaK alipiOPHOr0 reOMeTpUYeCcKOro
riapameTpa, XapaKTepU3YIOLIero ABHKeHUE U AB/IAIOIIerocs yC/I0BUeM
CyLLIeCTBOBaHUSA U3MEHEHHUS. Hpe,[[CTaB]'IeHl/Ie BpeMeHH B Cb]/Bl/lKe "

4 8 ¢dunocoduu. 1.2 HPH;[TM}I XPOHOMETPUH, XPOHOMEeTPUYe CKUX Ppu60p05, 10 4 3 0 1
BpeMEeHHBIX YCTPOHCTB. MecTo U 3HaueHre BpeMeHHbBIX YCTPOHCTB B
HayKe, TeXHUKe U 6BITy, 1.3 BpEMeHHBIe yCTpOﬁCTBa KaK COCTaBHbIe YaCTU
NporpaMMHO-arapaTHbIX CPe/iCTB 1 YIpaBIsiomux cucreM. 1.4 Kparkas
WCTOPHS Pa3BUTHsI XPOHOMETPUUECKUX NPUOOPOB, BDEMEHHbIX YCTPOICTB
pins B3pblBaTeJ'lEﬁ.

10

10

Paspen 2. ®u3nuyecKHe 0CHOBBI MOCTPOEHHsI BpeMeHHBIX YCTPOHCTB.
2.1 Knaccudukariyisi BpeMeHHBIX YCTPOMCTB B3pbIBaTeIei,
TIPUHLIMITHA/IBHBIE CXeMBI, PAa3HOBUHOCTH: MeXaHHUeCKHe BpeMeHHbIe
YCTPOMCTBA - YaCOBble MeXaHW3Mbl, TH/ipaB/IMyecKre, IIHeBMaTuyecKue.
2.2 BpeMeHHbIe YCTPOICTBA, OCHOBAHHbIE HA 3aMe/I/IeHHH MlepeMellieHHs]
ZleTasieil C OMOLLBIO )KUAKOCTH WM BO3JyXa (Ta30B); BpeMeHHbIe
yCTpOWHCTBa, OCHOBaHHbIE Ha M/1aCTUUeCKOH Jedopmaliuy JieTanei;

4 8 MUpPOTeXHUYEeCKHe BpeMeHHble yc-rpoi»’xc-rsa;urazognﬁamuqecme u 11 4 3 0 1
MMPOra3oAMHaMUYeCKe BpeMeHHbIe YCTPONCTBA; 3NeKTpUYecKre
BpEMeHHbIe YCTPOKCTBA - KOH/IEHCATOPHbIE, J/IeKTPOHHbIE;
3/IeKTPOXMMHUECKHeE (XeMOTPOHHbIE) BpeMeHHbIe YCTPONCTBA; TET/IOBbIe
(KOHJYKLIIOHHBIE) BpeMeHHbIe YCTPONCTBA, OCHOBAHHbIE Ha
TeIUIONPOBOAHOCTU MaTepuasoB. 2.3 [ToKasareau KauecTBa BpeMeHHbIX
YCTPOICTB: TOYHOCTb OTCYETA BPeMeHH, TOMeXO0yCTOHUHBOCTB,
SHepronotpebeHue, JUCKPETHOCTb, JUaNa30H OTCUMTHIBAEMBIX BPEMEH,
MaccorabapuTHbIe 0Ka3aTe/H, TeXHOJIOTMYHOCTb U JIp.

15

15

Paspen 3. OCHOBBI OCTPOEHHUS YACOBLIX MeXaHU3MOB. YacoBble
Kojiefare/IbHbIe CHCTeMbl 0a/1aHC-BO/IOCOK. VICTOUHHKH SHepru,
npHUMeHsieMble B YacoBbIX MexaHu3Max. KosiécHast mepepaua. 3.1
Turosele cxeMbl yacoB. KuHematnueckre cxembl. ®H3nUecKie 0CHOBBI
(yHKLMOHMPOBaHUsS M KOHCTPYKTHBHbIE CXeMbl YaCOBbIX MEXaHU3MOB.
Ocob6eHHOCTH UCIIO/Ib30BaHKs! BO B3PhIBATE/ISIX K PA3/TMUHBIM
6oenpunacam. TpeGoBaHHs K 4acOBBIM MeXaHH3MaM. OCHOBHbI®
3/1eMeHThI YaCOBOIO MeXaHW3Ma: CITyCKOBOM perynsitop, KonécHas
niepeziaua, ipuraresib. OCHOBHbIe METOJMKHM PacyéTa YacoBbIX
MexaHu3MOB. 3.2 CIIyCKOBBIe Pery/siTopbl, X Ha3HaueHue,
PasHOBHAHOCTH, 061Me (Gr3HIecKre 0CHOBBI (PYHKLIHOHUPOBAHHUSI,
COCTaBHbIe YaCTH. IlapaMeTphl CITyCKOBBIX Pery/isiTopoB. AHaIu3

4 8 (DYHKLIMOHMPOBaHMUSI CITyCKOBBIX PEry/ISTOPOB C UCII0/Ib30BaHHE M 24 15 3 8 4
(ha3oBbIx U (ha30BO-BpeMeHHbIX AuarpamMm. J106poTHOCTE KosebarenbHOM
cucTeMbl HaaHC-BOMIOCOK. TeXHOIOTHs TPOM3BOACTBA U UCTIBITaHusL. 3.3
JIBUrare/ii YacoBbIX MeXaHM3MOB, X Pa3HOBHU/IHOCTH, KOHCTPYKLMSI
COCTaBHbIX YacTeil. PacuéT MHepLIMOHHBIX JiBUraTesel, MPY)>KMHHbIX
neraseit. MOMeHT cripaabHOW 4acoBO# NpyXHHBL. CroCOObI MOBBILIEHHST
Ko3(puLHeHTa 1o1e3HOro feficTBUsl. TexHoMornyeckrue 0Co6eHHOCTH
W3rOTOB/IEHHs /iBUTaTe el yacoBbIX MexaHu3MoB. 3.4 KonécHas nepeziaya,
e€ Ha3HauYeHHe, COCTABHbIE 31eMeHThI, TPoQUIK 3yObeB, YacoBoe
3aLjeryieHue, repejaTOuHOe YNCIIO TTapbl 3yGUaThIX KOJIEC U KONECHOM
repesiauu B 1ies1o. ITepeziaua MOMeHTa B KOJIECHOM repejjaue, eé

K03 (ULMEHT T0/1€3HOTO JIeHCTBUSA. YUET CUJI, AeHCTBYIOLMX Ha JleTaan
KOJIECHOM Tepefiaui Npy ABMKeHNH 60enpuracos.

15

15

Paspen 4. ITuporexHHYeCKHe BpeMeHHbIe YCTPOHCTBA B3pbIBaTe/Iei.
4.1 OcHoBHble (h3HUeCcKHe IPOL{eCChl, ONpeeIsIoLiye
(yHKLMOHMPOBaHKe MUPOTeXHUUECKOTO BPeMEHHOTO yCTPOHCTBA.
OCHOBBI JIeHCTBHS], KOHCTPYKTUBHBIE CXeMbl. PacuéT BpemMeHH
(yHKLMOHMPOBaHUs (BDeMeHH TOpeHHs: TMPOTeXHUYeCKOro COCTaBa),

4 8 MpHMeHsIeMble TUPOTEXHHUEeCKHe COCTaBbl, OBICTPO- U MeZ/IeHHOTOpSILLHe. 14 6 2 0 4
4.2 JToCTOMHCTBA U HeIOCTaTKH MUPOTEXHUUECKUX BPEMEHHbIX
yCTpO¥cTB. IIpHMeHeHHe MMPOTeXHMYeCKUX BpeMeHHbIX YCTPOICTB BO
B3pbIBaTe/Is1X. [IMpoTeXHUYEeCKHe BpeMeHHble YCTPOHCTBa C U3MeHsIeMbIM
BpEMeHeM /ieliCTBusI, aBTopery/aupyemble. OLieHKa TOYHOCTH
MUPOTEXHUYECKUX BPeMEHHBIX YCTPOUCTB.

15

15

Pa:men 5. Funpanﬂnqecxue Y ITHeBMaTH4YeCKHe BpeMeHHbIe
ycTpolicTBa. 5.1 Pu3nueckre 0CHOBBI JeHCTBUS, KOHCTPYKTHBHbBIE
4 8 cxeMbl. PacuéT BpeMeHH AieHCTBUS. JIOCTOMHCTBA U HEJOCTATKU. 12 6 2 2 2
HPI/IMEHEHI/IE TU/JIpaB/INYECKUX U ITHEBMAaTUUe€CKUX BPEMEHHBIX yCTpOﬁCTB
B KaueCTBe [ICeBJONHTErPaTopoB YCKOpeHHs Goernpunacos.

10

10

4 8 Pazpaen 6. DnekTpuueckue BpeMeHHbIe ycTporcTBa. 6.1 Obias 17 6 2 2 2
xapakrepucrika. Knaccudukaips. @u3ndeckrie 0CHOBBI IeHCTBHS .
TTpumeHenye. KoHieHcaTopHbIe BpeMeHHbIe ycTpoiicTBa. Onycanue
TMpUHLIUIA JeHcTBUs. JJOCTOMHCTBA M HeJOCTaTKHU. AHA/N3 TIPOLIeCCOB
3apsifia ¥ pa3psizia KOH/EHCATOPOB Yepe3 Pe3nucTop (MAeanbHbId U
peasbHbIN ciyyan). 6.2 AHanu3 nporjeccoB (pyHKLIMOHUPOBaHHS
MHOTOKaCKa/JHOr0 KOH/|eHCaTOPHOTO BPeMEeHHOro yCTpoiicTBa.
JI0CTOMHCTBA ¥ HEZIOCTATKH N-KAaCKa/{HbIX KOH/IEHCAaTOPHbIX BPEMEHHBIX
ycTpoiicTB. IIprMepbl cXeM N-KacKaJHbIX KOH/IeHCATOPHBIX BPEMEHHbIX
YCTPOMCTB, TIPUMEHSIEMBIX BO B3pbIBaTe/IsIX. IIyTH MOBBILIEHHS] TOUHOCTH
KOH/IEHCATOPHbIX BPeMEHHbIX YCTPOHCTB (MeToz AuddepeHLianbsHOro
BKJIIOUEHHs] OTHOCUTE/IbHO [TOPOTOBOTO 37IEMEHTa, MEeTOZ, OITOPHOTO

6

11

20

20
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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. DneKTpoHHbIe BpeMeHHbIe ycTpoiicTBa. 7.1 Obuias
XapaKTepUCTHKA, AUCKPETHBIHM MPUHLUI QYHKIIMOHHUPOBaHHUS,
Knaccudmxauym, CTPYKTYPHbI€ CXeMBbI OCBeJJOMJIAIOLINX U yIIPaBJISIOLIUX
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

8 rapameTpoB ()OPMHPOBaHHS UMITY/IbCOB. [le/uTen 4acToThl U CYUETUHKU
HMITY/IbCOB. O6ocHOBaHKe Bl:I60pa B COOTBETCTBHHU C TpeGOBaHl/IHMl/I KO
B3pbIBaTe/IAM U IMPeJ0XpaHUTe/IbHO-UCIIO/THUTe/IbHBIM MeXaHu3MaM. 7.3
HPEACTEIB}IEHI/IE [ABOUYHBIX BeJIUUYUH JIEKTPUYECKUMU CUT'HAIAMU.

20

10

10

15

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 8 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 NpaKTH4YeCKOr0 3aHATHUSA ayp.
n/n AVCIUIITUHBI
4acoB
OrnipesiesieHNe MOHATUS «BpeMS» B HAYUHBIX TPYZax

1 Pa3zpen 1. Beegenue. [ToHsiTrie BpeMeHH[B 001acTy GU3MKHU U Gpuiocodru. MeTopbl 1

1 yCTPOMCTBA U3MepeHUs BpeMeHH!. V3MepeHUs] BpeMeHH, 3Ta/IOHbI eZIUHNUL] BpeMeHHU.
[TpubopsI A1t U3MepeHus BpeMeHH.
PaccmoTpeHue KnaccuduKaly BpeMeHHbIX
YCTPOICTB B3pbIBaTesiell, IPUHLMIKA/IbHbIE CXeMBI,

9 Pa3pen 2. dusnueckue 0CHOBEI PasHOBUAHOCTU. VI3yueHune pas/nyHbIX 1

MOCTPOEHHUsI BpeMEHHBIX YCTPOUCTB.  [KOHCTPYKLIMK BPeMeHHBIX YCTPOWCTB Ha MpUMepax
HCII0/Ib30BaHUS B TUIIOBBIX KOHCTPYKLIASX
B3phbIBaTesieit.
3 PaccMmoTpeHre KOHCTPYKTHBHBIX CXEM UaCOBBIX 1
MeXaHU3MOB B3phbIBaTesiei.
Cr Hasl CXeMa 4aCOBOI'0 MexaHu3Ma
4 |Pazgen 3. OCHOBBI IOCTPOEHHUS PYKTYD ’ 1
COCTaBHbIe 3/IEMEHTHI.
4YacoBbIX MeXaHU3MOB. YacoBble )

. KO/TeGaTe/IbHbIE CHCTEMb! GalaHc- LleHKa OCHOBHBIX IIapaMeTpPOB U TeXHI/CI)‘{eCKI/IX )
BOMOCOK. VICTOUHVKH SHEDTHH, XapaKTepUCTHK YaCOBBIX MeXaHW3MOB. OCHOBBI
TIpUMeHsieMble B YaCOBLIX MeXaHM3Max. [0 POCHHA
KostécHasi iepezava. PaccmoTtpeHre pa3sHOOOpa3HBIX KOHCTPYKLMI

6 CITyCKOBBIX Pery/isTopoB. McTopust pa3BUTHS. 1

OLieHKa OCHOBHBIX [1APAMETPOB CILY CKOBBIX
PeryJsiTopos.
PaccmoTpeHye KOHCTPYKTUBHBIX CXeM
7 MMPOTEXHUUECKHUX BPEMEHHBIX YCTPOMCTB, 1
COCTaBHbIe /IEMEHTHI.

8 OrjeHKa OCHOBHBIX TApaMeTPOB U TeXHUYeCKUX 1
Paspen 4. Tluporexnuueckure xapakrepucTuk [1BY.

9 BpeMeHHbIe YCTPOMCTBA B3pbIBaTeslei. O1eHKa OCHOBHBIX MMAapaMETPOB U TEXHUYECKUX 1

xXapakrepucTtuk I1BY.
TexHO/IOTMYeCKHe acrieKTbl OTPabOTKY BpeMeHH
10 [leHiCTBUS M IPOU3BO/ICTBA TUPOTEXHUYECKUX 1
BpeMEeHHBIX YCTPOMICTB.
Pacuét Bpemenwu petictBus. [loCcTOMHCTBA U
Pa3zpen 5. 'mppaBnvueckue u
HeflocTaTKU. IIprMeHeHne rupaBIuyecKuxX U
11 |mHeBMaTMyYecKue BpeMeHHbIe o 2
CTDONCTEA MTHeBMaTH4eCKNX BPeMEHHBIX YCTPOMCTB B Ka4eCTBe
yerp ) TICeBJOMHTErPaTopoB YCKOpeHUst O0ernpuIiacos.

1 Pazpen 6. Dnekrpuyeckre BpeMeHHble |(PuU3HMUYeCKHe OCHOBHI AelicTBYs . [IpriMeHeHue. 9
YCTPOWCTBA. KoHgeHcaTopHble BpeMeHHbIe yCTPOKCTBA.
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13 |Pa3gen 7. DNeKTPOHHBLIE BpeMeHHbIe  |3ajarorue reHepatopbl. OO0CHOBaHME MTapaMeTpPOB 3
YCTpPOICTBa. (hopMUpOBaHMS UMITYJTLCOB. [lenuTes 4acTOThI U
CUéTUMKM UMIYAbCOB. OBOCHOBaHMe BBIOOPA B
COOTBETCTBUH C TPeOOBaHUSIMHU KO B3DBIBATeNIsIM U
Trpe/i0XpaHUTe/IbHO-HUCIIO/IHUTEIBHBIM MeXaHU3MaM.
Bcero 3a 8 cemectp 17
3.3. JTaGopaTopHbIi NPAKTHKYM
Oo0nem
Ne Tema J1a00paToOPHOro ’
Homep u HauMeHOBaHUe pa3jiesia AUCHUILINHbBI aya.
n/n npakTUKyMa
4acoB
1 Vccnenosanue HecBOOOAHOTO )
CITyCKOBOTO peryJsitopa.
7 HWccnenosanue perynaropa 6e3 7
Pa3pen 3. OCHOBBI NOCTPOEHUS YaCOBBIX MEXaHU3MOB. COOCTBEHHBIX KoJieOaHUH.
Yacosble KojiebaTebHble CUCTeMbI 0a/1aHC-BOJIOCOK. VccnenoBaHye 4acoBOTO
3 WcTounuku SHepruu, rnpruMeHsieMble B UdCOBBIX MexaHHW3Ma JIMCTaHIIMOHHOTO 2
MexaHu3Max. KonécHasi nepesiaua. THUIA.
WccnemoBanve TOUHOCTU
4 YyacoBOro MexaHusma. [1puém 2
BBITIO/THEHHBIX paboT.
I'uppaBnvyeckuii
TpeJoXpaHUTe bHBIHN
Pa3zpen 5. 'mapaBnivueckue ¥ MTHEBMaTU4YeCKUE BDEMEHHbIE .
5 o MexaHusMm. [Ipuém 2
yCTpOMCTBa.
BBITIO/THEHHBIX JTa00PaTOPHBIX
pabor.
WccnepoBanue nmoporosoro
. YCTPOWCTBA BBICOKOTOYHOI'O
6 |Pa3gen 6. DyeKkTpuuecKre BpeMeHHble yCTPOWUCTRA. 2
KOH/IeHCaTOPHOT'O BPeMEeHHOT0
yCTpOMCTBa.
. WccnepoBanye 3/1eKTPOHHOTO
7  |Pa3gen 7. DneKTpOHHbIE BpeMeHHbIe YCTPOMCTRBaA. N 5
BpPEMEHHOT0 yCTPOMCTBA.
Bcero 3a 8 cemectp 17
3.4. CamocrosnTenbpHas padora crygenra (CPC)
Ne Homep 1 HauMeHOBaHHe Oo0nemMm,
CojepxaHue y4e0HOro 3a/JaHUsI
n/n pa3jesa JUCHUNIUHBI 4acoB
1 O3HakKoM/IeHHE C yueOHBIM TITaHOM. 2
Pazgen 1. Beenenue. [ToHsitue =
. [TpopaboTka repeyHsi peKOMeHyeMO# JTUTepPaTyphl. 2
BpEMEHU U YCTPOMCTBA
3 |usmepenus Bpemenm. N3yueHmne MaTepuaioB o (13'1‘/13quan>( u ¢punocodckux )
TIpe/iCTaB/IeHUsIX TTOHATUS "Bpems'.
4 dusnueckre 0CHOBBI (YHKLIMOHUPOBAaHUS BpeMeHHBIX 1
Paszpen 2. dusnueckue 0OCHOBEI YCTPOHCTB.
MOCTPOEHHUsI BpeMEeHHBIX v =
5 yCTpoiicTs Krnaccudukarysi BpeMeHHBIX yCTPONUCTB B3pbIBaTesiei. 3
6 ' [IpyHLMNIa/IBEHBIE CXeMBI TOCTPOEHMS], Pa3HOBUAHOCTH. 3
7 PaccMoTpeHrie OCHOBHBIX 3/IEMEHTOB UaCOBOIO MeXaHH3Ma: 1
Pazzien 3. OCHOBBI IIOCTPOEHUS | CrTyCKOBOI pery/siTop, KonécHas repejiaua, ABUraTelb.
8 1acoBBIX MexagmMOB. OCHOBBI METOMKM PacyéTa 4yacoOBOTO MeXaHH3Ma )
Hacogbie Kone0aresbHble TIPMMEHHMTETBHO K KOHKPeTHBIM 06pasiiaM B3phIBaTeJieii.
cucTeMbl 6aaHC-BOOCOK.
9 [IpumMeHeHHe CITyCKOBBIX PEryJISTOPOB pas3/IMYHOrO THUIIA. 2
WcTounuku sxeprum, =
10 |mpumensiembie B acoBrIx PaccmoTtpenue ABHratesiell YacoBbIX MEXaHH3MOB H HX ’
MexaHmMax. KonécHas pa3HoBUAHOCTeM. OCHOBHBIE PACUETHI.
11 |mepepaua. PaccmoTpeHnue KoECHOM Nepefaul: Ha3HaueHue, COCTaBHbIe 9
3/1eMeHTHI, TIpodrv 3yObeB, uacoBoe 3atleryieHue.
12 Pasgen 4. Iluporexnuueckue |PaccMoTpeHHe OCHOBHBIX KOHCTPYKTHBHBIX 3/IEMEHTOB 1
BpeMeHHbIe yCTPOKCTBA MMPOTEXHUYECKUX BPEMEHHBIX YCTPOUCTB.
13 [B3pbIBare/en. ®dusryecKre 0CHOBHI JelCTBYS], KOHCTPYKTUBHbBIE CXEMbI BO 2
B3phIBATE/IAX /ISl pa3/IMUHBIX BBU/IOB OOENpPUIIacoB.
8 21631




14

15

16

Orpe/ienieHrie BpeMeHU J1eHCTBUSI.

PaCCMOTpeHI/Ie CBOMCTB U HOMEHK/IaTYPbI IIPUMEHAEMBIX
MMOPOXO0B U MUPOTEXHUUYECKHUX COCTABOB.

OcobeHHOCTH (POPMUPOBAHUS TTAPTUY MUPOTEXHUYE CKUX
BpPEMEHHBIX YCTPOMCTB /i1 KOMIUIEKTOBAHUS TapTUH
W3eui.

17

18

19

yCTpOMCTRBa.

20

Pa3zpen 5. 'mppaBnvueckue u
MHeBMaTUueCK1e BpeMeHHbIe

PaccmoTtpenue (u3nueCcKUX NpoLeCcoB IpH
(YHKLIMOHMPOBAHWH I'M/PaBIMYeCKUX U THeBMaTU4deCKUX
BpPEeMEeHHBIX YCTPOMCTB.

KoHCTpyKTHBHBIE CXeMbI M OTPaHHUeH!s] IPUMEHUMOCTH B
pas3/NYHbIX B3pbIBaTesIAX.

PacuéT BpeMeHU [1eliCTBUS.

IIprMeHeHMe B KaueCTBe MCeBJOUHTErPAaTOPOB YCKOPeHMUs
0oernpuIacos.

21

22

23

24

25

Pasgen 6. Dnekrpuueckue
BpeMeHHbIe YCTPOMCTBa.

26

PaccMoTpeHre 0CHOBHBIX XapaKTEPUCTHUK 37IEKTPUUE CKUX
BpEMEeHHBIX YCTPOUCTB.

®usryeckre 0CHOBBI ()YHKIIMOHMPOBAHHWSI KOH/IeHCATOPHBIX
BpeMeHHBIX YCTPOUCTB. JI0oCTOMHCTBA U HEIOCTaTKU.

AHanu3 rporjeccoB 3apsifia ¥ pa3psijia KOHjeHcaTopa uepes
pe3ucTop (UeaabHbIA U peasibHBIM Cyuan).

MHorokacka/iHble KOHZIeHCaTOpHbIe BpeMeHHbIe YCTPOMCTBA.
IIpumepsl cxem.

ITyT1 MOBBILLIEHUSI TOYHOCTH KOH/I€HCATOPHBIX BPEMEHHBIX
ycTpoicTB (MeToA auddepeHaabHOTO BKIIOUeHHS
OTHOCHUTE/IbHO TIOPOTOBOTO 3/1eMeHTa, MeTOZ, OIIOPHOT0
HarpspKeHus1, MeTo, J03UPOBaHus 3apsiia KoHeHcaTopa,
METO/], yCTaHOBKU KOH/IeHCaTOPHOTO BPEMEHHOTO YCTPOUCTBA
TI0 BpeMeHHOMY MHTepBaiy). OLieHKa TOYHOCTH
KOH/|eHCaTOPHOTO BPeMEeHHOT0 YCTPOMCTBa.

D/eKTPOXUMHUECKHE BPEMEHHbIE YCTPOHCTBA (YCTpOMCTBa
He XeMOTpPOHaXx).

27

28

29

30

Pasgen 7. DnekrpoHHbIe
BpeMeHHbIe yCTPOMCTBa.

31

32

PaccMmoTpeHue 3/1eKTPOHHBIX BpEMEHHBIX YCTPOMCTB.

Oco6eHHOCTH TTOCTPOEHHS 7IEKTPOHHOTO BPEMEHHOTO
yCTpPOWCTBa B3pbIBaTe/Iel K Pa3IuuHbIM TUIaM OOerpHITacoB.

CocTaBHbIe YaCTH 37IEKTPOHHOTO BPEMEHHOT'0 yCTPOHCTBA
(anemeHTHast 6a3a, 060CHOBaHKe BBIOOPA).

[IpexncraBieHne BOMYHBIX BeJIMUKMH IeKTpUYECKUMU
curtanamu. Tpurrepsl. CUéTUMKY UMITY/IbCOB.

[IpyHLMIIEI TOCTPOEHUST YCTaHOBKY BpeMeHU J1efiCTBUS
3JIEKTPOHHOTO BPEMEHHOTO yCTPOWCTRBA.

TTpuHIUTTEl HOPMUPOBAHUS CTPYKTYPHOH M
TIPYHIAITHAIBHOM CXeM 3JIeKTPOHHOTO BPEMEHHOTO
yCTPOMCTRBaA.

Bcero 3a 8 cemectp

57

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP

HEJE/IM CEMECTPA

12(3| 4 |[5| 6 |7

9 |10|11|12|13|14|15|16 17

8 JIP| | 7P

JIP

Konn | AP | JIP JIP JIP | 1P Bormp.Jud.3au, aud.

3a4.

Yciio0BHBIe 0003HAUCHUSA:

P — nuarHocThueckasi paboTa;

JIP — naboparopHas pabora;
Ko — komnoksuywm;

Bonp./lud.3au — Bonpocs! K fuddepeHIMpOBaHHOMY 3aueTy;
mud. 3au. — auddepeHMPOBAHHEBIHN 3a4erT.
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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:
[TCK-14 ciocoOHOCTh IPOEKTUPOBATh U KOHCTPYHMPOBATh B3PhIBATe/IN Pa3/IMYHOrO Ha3HAUEHHS,
IICK-15 crnocoOHOCTh  /IEMOHCTPUPOBAThL  3HAaHWA TPUHIMIOB  JIEWCTBUA  B3pbIBaTeied U UX
(YHKLIMOHUPOBAHUSI.

Cojiep>kaHrie JWCIUIJIMHBL OXBAaThIBAET KPYT BOMPOCOB, CBA3aHHBIX C TIOATOTOBKOM OOyYarommxcsi K
camocCTosTelbHON paboTe B 06/1aCTH MPOEKTUPOBaHMS W 00OCHOBaHMSA BbIOOpA OMTUMA/LHOTO TPUHIIMTIA
JlefiCTBUs BpeMeHHBIX YCTPOMCTB, IpeJHa3HaueHHbIX [JI1 KOMIUIEKTal[uM B3pbiBaTesell M B3pbIBaTeIbHbIX
YCTPOWCTB pa3nW4YHOro HasHauyeHHWs1. V3yuaroTcs ¢pusnueckrie NPUHLIMIILI TOCTPOEHUS BPEMEHHBIX YCTPOMCTB,
TeopeTHUeCKre U MHXeHepHbIe OCHOBBI Pa3pabOTKH, OCHOBHBIE acIieKThl TIPOU3BOZCTBA U UCTIBITAaHUH, @ TaKKe
TpaKTUYeCKHe HaBbIKK SKCIIePUMEHTATbHOT0 UCC/IeJOBaHMUS UX OCHOBHBIX XapaKTepPUCTHK.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
¢ jyabopaTopHasi paboTa;
*  KOJUIOKBUYM,;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpoMesxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI

TIpeAyCMOTPeHbI TeKLMOHHbIe 3aHsTHs (17 4.), mpakTudeckue 3ausiTvs (17 4.), maboparopHeiii npakTukym (17
4.), caMoCTosITe/IbHasl 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,

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa uac

Pa3pen 1. Beegenue. IloHsiTHe BpeMeHH M YCTPOICTBA U3MepeHUs1 BpeMeHH.
T. E. 3aBozoBa, K. B. CmaruH,
H. I1. CMupHOB. . Aibbom
KOHCTPYKI[UI B3pbIBaTeIei:
ITpopaboTKa rnepevHsi peKOMeH/1yeMOU JIUTePaTypPhl. Hwxauit Tarwn: V3g-Bo durt. 2
HTUWM, 2022 (Bce pa3gensl)
3. M. Akcenbpog. .

N3yuenne matepuasos 0 pusnueckux U ¢punocohckux TIpOeKTHpPOBaHHe YacoB 1
TIpe/iCTaB/eHUsX TIOHATHS "BpeMs . 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.

J/eKTpOHHbIe BpDeMeHHbIe
ycrporictBa: BI'TY
"BOEHMEX" um. /1. ®.
YctuHoBa, 1996 (Pa3gen 1)
A. X. Topoxos. .
[IpoekTupoBaHue, 1
MOJie/IpOBaHNe M HaJié>KHOCTh
B3pbIBaTe/iel U CUCTeM
yTIpaB/IeHuUs CPe/iICTBaMH
nopakenusi: Camapa: 13z1-80
CamI'TV, 2013 (Pa3zen 1)
E. B. Kynekos ; BI'TY
"BOEHMEX" um. [1. ®.
YctunoBa. BpemeHHbIe
ycrporicta. Y. 1 Yacosble
MexaHu3Mbl: BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 1995 (Pa3zgen 1)
A. B. babkun, B. A. BenjaHos,
E. @. I'psizHOB. . CpefcTBa
nopakeHus1 ¥ Goenpuacel: M.:
N3p-eo MI'TY um. H. 3.
baymana, 2008 (I'naBa 3)
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.

PaccmoTpeHre 0CHOBHBIX 3/1eMEHTOB YaCOBOTO MeXaHH3Ma: A. X. Topoxos. . 1
CTIyCKOBOM perynsTop, KoyniécHas repefiaua, ABUraresb. [IpoekTupoBaHue,
OCHOBBI METOJMKM pacuéTa 4aCcoOBOr0 MeXaHM3Ma Mo/ile/IMpoBaHKe 1 Ha/|&KHOCTh 2

15 21631



NPUMEHUTETBHO K KOHKPEeTHBIM 00pasijaM B3phIBaTesiei.

B3pbIBaTe/ield U CUCTEM

[IprMeHeHMe CIyCKOBBIX Pery/siTOpOB pas3/IMyHOIo TUIIA. yIpaBJieHus CPeACTBAMM 2
PaccMoTpeHHe ABUTaTesield YacOBbIX MeXaHU3MOB U X nopaxennus: Camapa: 13j-Bo 5
pasHOBHUAHOCTel. OCHOBHbIE PaCUéThI. CamI'TY, 2013 (Pa3gen 1,
cTpanulibl 19-21)
3. M. Akcenbpog. .
[IpoexTrpoBaHye 4yacoB 1
yacoBbIX cucteM: M.: Kuura no
TpeboBanuto, 2013 ([naBer 1, 2)
PaccmoTpenyie konécHol niepeiaun: Ha3HaueHHe, COCTaBHbIE E. B. Kynekos ; BI'TY 5
3/1eMeHTBI, IPohuIu 3y6heB, UacoBOe 3allerlieHue. BOEHMEX" nm. [I. @.
YcrunoBa. BpemeHHbie
ycrporictBa. Y. 1 YacoBsle
MexaHu3Mbl: BI'TY
"BOEHMEX" um. [1. ®.
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'TV, 2013 (Pasgen 1, 1
cTpanuliibl 19-21)
PaccMoTpeHue CBONCTB ¥ HOMEeHK/aTyphl puMeHsieMbix | I B. Bapbamos, E. B. I'periosa, 9
TIOPOXOB U ITMPOTeXHUYECKUX COCTABOB. A. I1. CMMDHOB. .
[MupoTexHUYeCKHe U OTHEBbIE
OcobeHHoCTH OPMUPOBaHUS MAPTUX MPOTEXHUYE CKUX Hernu CHCT'?M praB]'IEHEIHZ
BPeMEHHBIX YCTPOUCTB AJIsi KOMIIJIEKTOBAHUS TTapTHA CII6.5I'TY "BOEHMEX" nm. 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
6OernpuIIacos. CamI'TV, 2013 (Pasgen 1,
cTpaHuubl 10-22)
Wtoro no pa3zeny 5 6
Pa3fen 6. DnekTpuueckue BpeMeHHbIe YCTPOICTBa.
PaccMmoTpeHre 0CHOBHBIX XapaKTepUCTUK 3/IeKTPUUeCKUX A. X. Topoxos. . 9
BpPeMeHHBIX YCTPOMCTB. IIpoekTrpoBaHue,
du3MUecKre 0CHOBBI (PYHKIMOHUPOBAHKSA KOH/IeHCATOPHBIX | MOJe/IMPOBaHNE U HaZIEKHOCTh 2
BpeMeHHbBIX YCTPOUCTB. JIOCTOMHCTBA U HEJOCTaTKHU. B3pbIBaTE/IEN U CUCTEM
AHa/i3 TIPOIieccoB 3aps/ia ¥ pa3psi/ia KOHeHcaTopa yepe3 yTpaB/IeHHs CPE/ICTBAMH )
pesucTop (MeabHbIA U peabHbIA Cydan). nopaxerus: Camapa: UsA-Bo
CamI'TY, 2013 (Pazgen 1,
MHorokacka/iHble KOHZIeHCaTOpHbIe BpeMeHHbIe
cTpoiicTea. IIpuMepsl cxem cTpanuuL 10-22) 2
Y . . 3. M. Akcenbpog, .
[TyTy NOBBIILIEHUS] TOUHOCTH KOH/IEHCATOPHBIX BPEMEHHBIX TIPOEKTUPOBaHHe YacoB i 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

4acoBbIX cucteM: M.: Kuura no
TpeboBanuio, 2013 (Iara 8)
E. B. Kynekos ; BI'TY
"BOEHMEX" um. [1. .
YctrHoBa. BpemeHHbIe
ycrpoticTBa. Y. 2 3neKTpoHHbBIe
BpeMeHHbIe ycTporicTBa: BI'TY

He XeMOTpOHAx) "BOEHMEX" um. [I. ®. 1
p ) YcruHoBa, 1996 (Pa3gensi 1, 2)
Wrtoro o paspeny 6 11
Pa3pesn 7. DneKTPOHHBIE BpeMeHHbIe YCTPOHCTBA.
PaccMOTpeHue 3/1eKTPOHHBIX BpeMEHHBIX YCTPOMCTB. E. B. Kynekos ; BI'TY 2
"BOEHMEX" um. . ®.
Oco6eHHOCTY IOCTPOEHHsI 3/IEKTPOHHOIO BPEMEHHOTO YcruHoBa. BpemeHHbIe
YCTPOMCTBA B3phiBaTe/iel K pa3TMUHbIM TUITaM ycrporictsa. Y. 2 37eKTpOHHbIe 1
OoernpurIiacos. BpeMeHHEbIe ycTporcTsa: BI'TY
"BOEHMEX" um. 1. ®.
CoCTaBHbIe 4acTH 7eKTPOHHOTO BPEMEHHOIO yCTpoiicTa | Y CTHHOBA, 1996 (Bee paspensr) .
(anemenTHas 6a3a, o6ocHOBaHMe BbIOODA). 3. M. Akcefbpog, .
[IpoekTrpoBaHue 4acoB U
[IpescTaB/ieHne JBOUUHBIX BIMUNH /IEKTPUUE CKUMU yacosbIx cuctem: M.: Knura no 9
curHanamu. Tpurrepsl. CUETUMKY IMITY/TbCOB. Tpebosanmto, 2013 (I'naa 3)
A. X. Topoxos. .
[TpuHIMIIBI TTIOCTPOEHUST YCTAaHOBKU BpeMeHH /IeCTBUS IIpoexTpoBanme, 9
3JIEKTPOHHOTO BPEMEHHOTO yCTPOMCTRBA. MOZe/IMpOBaHNE M HaZIE’)KHOCTh
B3pbIBATE/IeH U CUCTEM
TIpUHIMIIBEI POPMUPOBAHKS CTPYKTYPHOI 1 ynpaBneHH(H: CpeACTI;?MH
NPUHLIUIHAIBHOM CXeM 37IeKTPOHHOTO BPEMEHHOT0 H‘g’”ﬁ;gﬂéofyaga' 3'qu° 2
YCTpOMCTBa. ami 1, (Pasgern 1,
cTpanuLbl 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.
BBegenue.

4 8 HOHHTHS Bpemenu| [ | , 3 0 1 6 10 | 10 JlabopatopHasi paboTa,
U YCTPOMCTBa Konnokeuym
W3MepeHus
BpPEeMeHH.

Pazpgen 2.
Pdusuyeckue

4 g |ocHOBBI 1 4 3 0 1 7 5 | 15 JTaboparopHas paboTa,
NMOCTPOeHus KonnokBuym
BPE€MEHHBIX
YCTPOMCTB.

Pa3zpen 3. OcHOBBI

MOCTPOEHUsI

YacoBBIX

MeXaHHU3MOB.

Yacossble

KoJie0aTe/IbHbIe

cucTemeI GanaHc- Jlaboparopsas pa6oTa
4 | 8 |Bosocok. 24 15| 3| 8 | 4 | 9 |15 15 DaTopras pabora,

Konnokeuym

WUcTounuku

HEPruH,

npuMeHsieMble B

YacoBbIX

MexaHH3Max.

Konécnas

nepegava.

Pazpen 4.

ITuporexHuyeckue

4 8 |BpemeHHBIe 14 | 6 2 0 4 8 15 | 15 | JlaboparopHasi paboTa
ycTpoiicTBa
B3pbIBaTeJIeil.

Pazpgen 5.
I'mppaBianyeckue

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

Pa3gen 6.

4 | g dnexrpmueckme |, | g | 5 | 5 | 5 | q1 | 20 | 20 | JlaGoparopuas paGora
BpPeMeHHbIe
ycTpoicTBa.

Pazpen 7. JIaboparopHas pabora,

4 8 J/IeKTPOHHBIE 20 | 10 9 5 3 10 15 | 15 Borpocs! K
BpPE€MEeHHbIEe nuhbepeHIMPOBaHHOMY
YCTPOMCTBA. 3aUeTy

Bcero 3a 8 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-14

Bonpocbl omkpbimozo muna:
Ne 1 Crnenpenmer
Ne 2 Crnenpeamet
Ne 3 Cnenmnpeamet
Ne 4 Cneynpeamer
Ne 5 Cneynpeamer
Ne 6 Crnenpeamer
Ne 7 Crnenipenmer
Ne 8 Crnerjrpeamet
Ne 9 Crnennpeamet
Ne 10 Cneynpeamet

Bonpocbl 3aKkpbimo2o muna:
Ne 1 Cnewypeamer
Ne 2 Crnenpeamer
Ne 3 Crnenpenmer
Ne 4 Crnennpeamet
Ne 5 Cneurmnpeamet
Ne 6 Cneynpeamet
Ne 7 Cneymnpeamer
Ne 8 Cnenpeamer
Ne 9 Crnenpenmer
Ne 10 CrneljripeiMeT

IICK-15

Bonpocbl omkpbimoz2o muna:
Ne 1 Crnennpeamet
Ne 2 Cneynpeamet
Ne 3 Cneynpeamet
Ne 4 Cnewnpeamer
Ne 5 Crnewpenmer
Ne 6 Crnerpenmer
Ne 7 Crnennpeamet
Ne 8 Cnewynpeamet
Ne 9 Cneyrnpeamer
Ne 10 Cneynpeamer

Bonpocbl 3akpbimozo muna:
Ne 1 Crnenpenmer
Ne 2 CriennmpeimMeT
Ne 3 Crnernpeamet
Ne 4 Cnennpeamer
Ne 5 Cneynpeamer
Ne 6 Cneyrnpeamer
Ne 7 Crnenpenmer
Ne 8 Crnenpeamer
Ne 9 Crnenpeamet
Ne 10 Cneymnpeamet
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