





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:

[1CK-14 — Bnageet MeTofjaMH NPOEKTUPOBAaHNS M KOHCTPYMPOBaHMs B3phIBaTe/eil pa3MMyHOro Ha3HaueHust

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
Boenpunacsbt u e3pbieamenu.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA, DOU3NKA, Xnmwusi, JJIEKTPOTEXHUKA n JJIEKTPOHUKA,
TEOPETUUYECKASA MEXAHUKA, TEOPUSA MEXAHU3MOB n MAIIINH,
JJIEKTPOPAINONMEPEHUSI, METPOJ/IOIT'SI W OCHOBBI B3AMMO3AMEHSAEMOCTN,
MATEPUAJIOBEJEHUE U TEXHOJ/IOTYUN KOHCTPYKIIMOHHbBIX MATEPHUAJIOB, TEOPUSA
B3PBIBA, OCHOBBI HAYYHBIX MCCJ/IEJOBAHMI, OCHOBBI KOHCTPYHUPOBAHWUSI,
CXEMOTEXHUYECKOE IIPOEKTUPOBAHUE 3JIEKTPOHHBIX Y3/I0B B3PHIBATEJIEM,
AHAJIN3 KOHCTPYKIIN B3PBIBATEJ/IEN.

CopepkaHre JUCIUTUIMHBI  SIB/IsieTCsT  OCHOBOM Jyist  ocBoenusi auctuiuind: VHJIXKEHEPHOE
MPOTOTUIIMPOBAHUE n OU®POBBIE TEXHOJ/IOI'MA IMPOU3BOACTBA,
IMPOEKTUPOBAHUE u MOJE/INPOBAHUE IJIEKTPOHHBIX B3PBIBATEJIE,
IMPOEKTUPOBAHUE U MOJE/IUPOBAHUE J/IEKTPOMEXAHUUYECKHNX B3PBIBATEJ/IEMN,
METOJbI WICIIBITAHUM B3PBIBATEJ/IEN, OJ®®EKTUBHOCTh ¥ HAJEXHOCTD,
JUATHOCTHUKA CUCTEM YIIPAB/IEHUSL.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}omerocsl A0 HauadJ/ia n3yuyeHud AUCLHUTIIMHBIL

¢ OIIK-11 — CrniocobeH OpUEeHTUPOBATHLCS B TIPOOJIEMHBIX CUTYALIUSIX M PEIIaTh CI0XKHbBIE BOTIPOCHI
MPOEKTUPOBAHUS, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCIUTyaTal[i OOETIPUMACOB U B3phIBaTe/Ied Pa3TuuHOrO
THUIA U Ha3HaYeHUsI

¢ OIIK-12 — CnocobeH KaueCTBEHHO U KOJIMUEeCTBEHHO OLIEHUBATh Pe3Yy/IbTaThl, MaTeMaTUUe CKU
(hopMyTMpOBaTh MMOCTAHOBKY 3a/lauMl U pe3y/IbTaThl ee pellieHusi IPUMeHUTeIbHO K TTPOeKTUPOBAHUIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U JKCIUTyaTallii OOeTPUIIacOB U B3pbIBaTesel pa3niyHOro THIa U
Ha3HaYeHUs!

¢ OIIK-15 — Criocob6eH 4eTKo (JOpMY/TUPOBATh 1[€JTH U 33/IaUl MPOEKTHBIX MPOIIeAYP, BKIOUas
pa3paboTKy TaKTUKO-TEXHUUECKUX 3a/IaHKI Ha TIPOEKTUPOBAaHKUEe OOEMPUIIAacoB U B3pbIBATE/IeH
Pa3/IMUHOr0 TUIA U Ha3HaueHus

¢ OIIK-16 — CnocobeH pa3pabaTbiBaTh HOPMaTUBHO-TEXHUUECKYIO JOKYMEHTAIIMI0 U TEXHUUECKU
IPaMOTHO OOPMJISTH U TIPE/ICTAB/IATh Pe3Y/IbTaThl HAYUHO-MCC/IeJ0BAaTe/TLCKUX PAOOT, CBSI3aHHBIX C
GoerpuriacamMy ¥ B3pbIBaTeJISIMH PAa3/TUUHOTO THIA ¥ Ha3HAUYEHHUS

¢ OIIK-2 — CriocobeH caMOCTOSTe/IbHO IIPUMEHSITh IPUOOpeTeHHbIe MaTeMaTHUeCcKHe,
eCTeCTBeHHOHAyYHbIe, COLIMabHO-3KOHOMUYeCcKue 1 podeCCrOHAbHBIE 3HAHUS /1S PelIeH s
WH)XeHepHBIX 3a7au

¢ OIIK-4 — CrniocobeH caMOCTOSTE/TEHO UK B COCTaBe TPYIIIbI OCYILECTB/SITh HAYYHBIN TIOMCK, aHa/i3
Hay4yHOMU U TIaTeHTHOW JIMTepaTyphl TIPU pellieHruHr TTpodeCcCroHaMbHbBIX 3a/lad C UCTIOh30BaHUEM
COBPEMEHHBIX CPeJICTB U METO/I0B MO/IyUeHUs] 3HaHUS

¢ OIIK-7 — CniocobeH aHaIM3UPOBATh TEKYITee COCTOSIHUE U TEHEHIMY Pa3BUTUS OPY>KHUS U CUCTEM
BOOPY’KEHUS

¢ TICK-12 — CriocobeH pa3pabaTbiBaTh METOIUKY TIPOBE/IEHUST SKCTIEPUMEHTOB U TI0C/1e/[0BATe/IbHOCTH
UCTILITaHUM 00pa3LoB B3pbIBaTe/e

e [ICK-14 — BrageeT MeTo[jJaM1 IPOEKTHPOBAHMUS ¥ KOHCTPYHMPOBAHUsI B3phIBaTe/ieii pa3inuHoro
Ha3HayeHUs!

¢ TICK-15 — Crioco6eH eMOHCTPHPOBATh 3HAHMS TIPUHIIUIIOB J1eHCTBUS B3pbIBaTe/Iel U UX
(YHKLIMOHUPOBaHUS

¢ TICK-8 — BiiaseeT MeTogamMu pa3pabOTKU MPOEKTHOU JOKyMEHTAIU U MIPOBeIeHUsT TEXHIUEe CKUX
PacyeToB, ONTUMH3AI[H MTPOEKTHBIX NTaPaMEeTPOB, OTpefiesieHus 00eBoM 3(hGEKTUBHOCTH U Ha/IEXKHOCTH
00pa31ioB 60enpuUIIacoB U B3phIBaTeIek



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCETO
JIekuuu
JIaGopaTopHbIit
NPaKTHKYM

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

IICK-14

IICK-15

Paspen 1. Beepenue. IToHATHe BpeMeHH U YCTPOHCTBA H3MepeHHs BpeMeHH. 1.1
Ornpe/ienieHrie BpeMeHH KakK anpyMOPHOr0 TeoMeTPHUUeCKoro napameTpa,
XapaKTepU3YIOLIero JBIKeHHe U AB/ISIOLIerocs yCJI0BUeM CyLleCTBOBaHHs
n3meHeHus. [pefcraBnenye BpemMeHy B Gusuke U gpunocopuu. 1.2 TTonsTus
XPOHOMETPHH, XPOHOMETPHUUECKUX TTPUGOPOB, BDEMEHHbIX YCTPOHCTB. MecTo 1
3HaueHHe BPeMeHHbIX YCTPOMCTB B HayKe, TeXHUKe U ObITy. 1.3 BpemeHHbIe
YCTPOKCTBa KaK COCTaBHbIe YaCTH MPOrpaMMHO-armapaTHbIX CPe/ICTB U
YNpaB/AOIMX cucTeM. 1.4 KpaTkas MCTOPHs Pa3BUTHsI XDOHOMETPUUECKHUX
nprbOPOB, BpeMeHHbIX YCTPOMCTB /ISl B3pbIBaTesiel.
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Pazpen 2. ®u3nyecKre 0CHOBBI OCTPOEHHUsI BpeMeHHBIX YCTPOHCTB. 2.1
Knaccudukanysi BpeMeHHbIX YCTPOICTB B3pbIBaTe/1ei, MPUHLMIHA/IbHbIE CXeMbI,
Pa3sHOBHIHOCTU: MeéXaHWYeCKHe BpDEMEHHbIe yCTpDﬁCTEa - JaCOBbIe Me€XaHWU3MBbI,
TUJpaBnyuecKue, THeBMaTUue CKHe. 2.2 BpemeHHme yCTpOﬁCTBa, OCHOBaHHbIE Ha
3aMe/|/IeHUH NlepeMellieHHs] leTasleil C MOMOLLbIO )KM/KOCTH WM BO3/yXa (rasoB);
BpeMeHHbIe YCTPOICTBA, OCHOBaHHbIE Ha IIACTHYECKOi fedopMaliiu AeTasnek;
TMPOTEXHUYECKHEe BpDEMEHHbIe yCTpOﬁCTBﬂ; ra3ofuHamMHuuyeckKue u
nvporasogrHaMuyeCKre BpeMeHHbIe yCTpOﬁCTBa; 3JIGKTPUUYeCKHe BpeMeHHbIe
YCTPOWCTBA - KOH/|eHCAaTOPHbIe, 3/IeKTPOHHBIE; /IEKTPOXUMHUYECKHe (XeMOTPOHHbIE)
BpeMeHHbIe YCTPOICTBA; TeruioBble (KOHAYKLMOHHbIE) BDEMeHHbIe yCTPOHCTBA,
OCHOBAHHBIE Ha TeIIOIIPOBOAHOCTH MaTepHuasoB. 2.3 Tloka3arenu KauecTBa
BpPEMEHHBIX yCTpOI‘/‘ICTBI TOYHOCTb OTCUETA BpeMeHH, I'IOMEXOyCTOﬁ‘WIBOCTB,
3Hepronotped/ieHue, .AUCKPETHOCTb, AUANa30H OTCUNTHIBAEMbIX BDEMEH,
MaCCOI‘aﬁapI/ITHBIe TI0Ka3aTesy, TeXHO/JIOTMYHOCTh U [p.
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Paspen 3. OCHOBBI IOCTPOEHHs YACOBBIX MexaHH3MoB. YacoBbie
KosiebaTe/IbHbIE CHCTEMBI 0a/1aHC-B0/I0COK. ICTOUHMKH 3Heprum,
npuMeHsieMble B YaCOBbIX MeXaHHU3MaX. Konécuas nepejnava. 3.1 TuroBbie
cxembl yacoB. KnHemaTnueckue cxeMbl. @U3nyeckre 0CHOBbI (hYHKLIMOHUPOBaHHs U
KOHCTPYKTHBHbIE CXeMbl YaCOBbIX MeXaHU3MOB. OCO6€HHOCTH HUCI10/Ib30BaHUs BO
B3pPbIBAaTe/IAX K PAa3/TMYHBIM 6oenp1/macaM. TpeﬁOBaHl/IH K 4aCOBBIM MeXdaHHU3MaM.
OCHOBHBI€ 3/IeMeHThI YUaCOBOr'0 MeXaHH3Ma: CITyCKOBOM perysstop, KonécHast
nepe/iaua, JBuraresnb. OCHOBHble METO/JMKH pacuéTa YaCOBbIX MeXaHU3MOB. 3.2
CIyCKOBBIe Pery/isiTopbl, UX Ha3HaueHue, PasHOBHAHOCTH, 001iue dhr3nueckue
OCHOBBI (DYHKLJMUOHHPOBAHHS, COCTaBHbIe YacTH. [lapaMeTphb! CITyCKOBBIX
perynsaropos. AHanus quHKLU/IOHl/IPOBaHI/Iﬂ CITyCKOBBIX PerynsTopoB C
HCrob30BaHKe M (a30BbIX U (pa30BO-BpeMeHHbIX Juarpamm. JJo6poTHOCTb
Kojiebare/IbHOI CUCTeMBI 6a/1aHC-BOIOCOK. TexHomorus TIPOM3BO/ACTBA U UCIIbITAHUSA.
3.3 ﬂBI/lI‘aTEHI/I 4aCOBBIX Me€XaHW3MOB, UX PAa3HOBUAHOCTH, KOHCTPYKLMS COCTaBHBIX
yacreid. PacuéT MHepLMOHHBIX JBUraTesel, MPYKUHHBIX fleTaneil. MOMeHT
CrMpasbHOM YacoBoM MpPy>KuHbL. CriocoObl NOBbILIEHHsT KO3DHULIEHTa 10/1e3HOT0
ﬂeﬁCTBHﬂ. TexHonornyeckre 0Co6EHHOCTH U3TOTOBICHUS ,E[Bl/IFﬂTEHGﬁ YaCOBBIX
MexaHu3MoB. 3.4 KonécHas nepe/iaua, eé Ha3HaueHre, COCTaBHbIE 3/1eMeHTEI,
nipocuiv 3y6beB, yacoBoe 3aLlervieH e, nepeaTouHoe YMCIo Maphbl 3y6uaTbix Konéc
1 KOJIECHO# mepeiauu B 1ien1o. [Tepesiaya MOMeHTa B KOJIECHOH nepezjaue, eé

K03 HULMEHT TI0/1€3HOTO JeHCTBHS. YUET CHJI, AeCTBYIOIMX Ha AeTaln KOJIECHOH
TiepeZiauv MpH ABIKEHHUH Goenpuiacos.
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Paspen 4. IIupoTrexHHYeCcKHe BpeMeHHbIe YCTPOWCTBA B3pbIBaTesIei. 4.1
OcHoBHbIe (hr3nuecKHe TpoLiecckl, onpezestomiye GyHKIMOHUpOBaH1e
MMPOTEXHUYECKOro BpeMeHHOro ycTpoiicTBa. OCHOBBI /IeiiCTBHUSI, KOHCTPYKTUBHbIE
cxeMbl. Pacuér BpeMeH! (DyHKIIMOHUPOBaHHUS (BpeMeH! TOpeHHst MMPOTeXHUYEeCKOTo
coCTaBa), MPHMeHsieMble TMPOTeXHUYeCKHe COCTaBbl, OBICTPO- U Me/JIeHHOTOpSILFe.
4.2 [IoCTOMHCTBA U HeJJOCTaTKW NIMPOTeXHUUECKUX BPeMEHHBIX yCTPOMCTB.
TTpuMeHeHMe MUPOTeXHUYECKUX BPeMeHHBIX YCTPOUCTB BO B3pbIBATe/IsX.
IMupoTrexHUYeCcKKe BpeMeHHbIe YCTPOICTBa C M3MeHsieMbIM BpeMeHeM JlelCTBHS,
aBroperysipyemble. OLjeHKa TOYHOCTH NTUPOTeXHUUeCKUX BPeMEHHBIX YCTPOMUCTB.
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Pazpaen 5. I'uppaBaMueckye ¥ MHeBMaTHYeCKHe BPEMeHHbIe YCTPoiicTBa. 5.1
du3nyecKre OCHOBBI JJeCTBUS, KOHCTPYKTHBHBIE CXeMbl. PacuéT BpeMeHH
neiicTBus. JJocTOMHCTBA U HeZlocTaTKu. IIpuMeHeHKe rU/ipaBInyecKux 1
MTHeBMAaTH4eCKUX BPEMEHHbIX YCTPOICTB B KaueCTBe MCeB0MHTEerpaTopoB
yCKOpeHHst 60empHIIacoB.
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Paspen 6. diiekTpuueckue BpeMeHHbIe ycTpoiicTBa. 6.1 O6Las XapakTepucTyKa.
Knaccudukarmst. @usrueckue ocHOBBI feiicTus . [Ipumenenue. KoHgeHcaTopHble
BpeMeHHble ycTpoiicTBa. OnucaHye NpUHLKNA AeHcTBUS. IoCTOMHCTBA U
He/|0CTaTKU. AHa/U3 NPOLIeCCcOB 3apsi/Jia U paspsiJia KOH/eHCaTOpOB Yepe3 Pe3uCcTop
(MAeanbHBI U peanbHbI ciydan). 6.2 AHaIM3 MPoLeccoB (yHKLOHUPOBAHUS
MHOT'OKaCKa/JHOr0 KOH/IeHCaTOPHOTO BpeMeHHOTro ycTpoiicTBa. [IoCcTOMHCTBA U
He/J0CTaTKM N-KacKa/JHbIX KOH/IeHCAaTOPHBIX BPeMEeHHbIX YCTPOHCTB. ITpUMephl cxem
N-KacKa/JHbIX KOHZIeHCAaTOPHBIX BPeMEHHbIX YCTPOMCTB, NPUMEHsIeMbIX BO
B3pbIBaTe/Is1X. [TyTH MOBBILIEHNS] TOUHOCTH KOH/EHCATOPHBIX BPEMEHHBIX YCTPOICTB
(meTop, auddepeHIIManbLHOTO BKIIOYEHHs OTHOCUTE/BHO TIOPOrOBOTO 3/1eMeHTa,
MeTO/, OTIOPHOTO HarpshKeHHsl, MeTOZ, J03MPOBaHHsl 3apsi/ja KOH/|eHcaTopa, MeToz,
YCTaHOBKH KOH/IeHCAaTOPHOTO BPeMEHHOT'0 YCTPOMCTBA 110 BpeMEeHHOMY UHTepBasy).
OljeHKa TOUHOCTH KOH/|eHCaTOPHOTO BPeMeHHOT0 yCTpolcTBa. 6.3
DNeKTpOXUMHUYeCKHe BpeMeHHble YCTPOoicTBa (YCTpoiCTBa He XeMOTPOHAX).
®du3ryeckue 0CHOBEI JeficTBus. [TpakTHUeckoe Kcnonb3oBaHue. OLieHKa TOUHOCTH
[IeMCTBUSL.
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Paspen 7. D/1eKTPOHHbIe BpeMeHHbIe ycrpoicrsa. 7.1 Obiuasi xapaKTepuCTHKa,
[IMCKPeTHbINM MPUHLMI (QyHKLIMOHUPOBAHMS, KJIaCCH(UKALWS, CTPYKTYPHbBIE CXeMbI
OCBeAOMJIAOIUX U YTIPABJIAIOIINX 3/IEKTPOHHBIX BDEMEHHBIX yCTpOﬁCTB, Tunosble
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CTPYKTYPBbI /IEKTPOHHBIX YacoB C LIU(POBOH UHAMKALIMEH, 371eKTPOHHBIX
M3MepuTesiell UIHTepPBa/oB BpeMeHH (3/1IeKTPOHHBIX pesie BpeMeHH), YIPaB/ISIOLINX
3/1eKTPOHHBIX BPeMeHHBIX YCTPOWUCTB, POrpaMMHBIX peste BpemeHH 7.2 CocTaBHbIe
YacTH 3/1eKTPOHHOTO BPEMEHHOT'0 YCTPOKCTBa (3neMeHTHast 6a3a, 060CHOBaHHe
BbIbOpa). 3ajatoLiye reHeparopbl. OGOCHOBaHKE apaMeTPOB (POPMUPOBAHHS
HMITy/IbCOB. Jle/IMTeNy YacToThl M CYETYMKN UMIY/IbCoB. O6ocHOBaHMe BbIGOpa B
COOTBETCTBUU C Tpe60BaHI/lHMH KO B3pbIBaTe/IAM U ITIPENOXPaHUTE/IbHO-
UCTIOTHUTE/TbHBIM MeXaHu3MaM. 7.3 IIpesicTaB/ieHye JBOUYHBIX BETMUMH
9/1eKTPUUeCKUMHU CUrHanamMu. Tpurrepsl. YcTaHOBKa 3/1eKTPOHHOTO BPeMEHHOIO
ycTpoiicTBa. Busbl 1 criocobb! yCTaHOBKH. YCTaHOBKA YHC/IOM UMITY/IECOB,
Tiapa/uie/IbHbIM KOZ0M, 110 BDEMEHHOMY WHTepBasly, C IpUMeHeHrneM HpO6Hl:IX
1ycKoB. TIprMepBbI CXeM 3/1eKTPOHHBIX BpEMEHHBIX YCTPOHCTB. D/eKTPOHHbIe
BpeMeHHbIe YCTPOICTBA C (PUKCHPOBAHHBIM BPeMeHeM JeHCTBUS, PyUHOI
yCTaHOBKOI‘;I, yCTaHOBKOI‘;l OT aBTOMaTU4YeCKOro JUCTAaHLJMOHHOI'O yCTAaHOBILIHKA.

Bcero 3a 8 cemecTp

108 51 34 17 57 100

100

Bcero no gucuuninHe

108 51 34 17 57 100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Oo0nemMm,
Ne Tema /1a00paTopHOro
Homep 1 HauMeHoBaHMe pa3jeia JUCHUILIMHBI aypa.
n/n NpaKkTUKyMa
JacoB
1 VccnemoBaHue HeCBOOOHOIO )
CITyCKOBOTO peryJsiTopa.
’ HWccnenosanue perynsropa 6e3 ’
Pazpen 3. OcHOBBI MOCTPOEHUS YaCOBBIX MEXaHU3MOB. COOCTBEHHBIX KoJieOaHUH.
Yacosble KojiebaTebHble CUCTeMb! 0a/1aHC-BOJIOCOK. VccnenoBaHye 4acoBOTO
3 WcTounuku SHEepruu, rpruMeHsieMble B 4dCOBBIX MeXaHM3Ma JIUCTaHLIMOHHOTO 2
MexaHu3max. KonécHast mepesaua. THIIA.
WccnenoBaHre TOUHOCTH
4 YyacoBOro mexanusma. [1puém 2
BBITIO/THEHHBIX PaboT.
I'uapaBamyeckuit
TIpe/IoXpaHUTe TbHBIN
Pa3zpen 5. 'mapaBivueckre ¥ MHEBMaTUYeCKUE BDEMEHHbIE .
5 o MexaHu3M. [Ipuém 2
yCTpOMCTRBa.
BBIMOJ/THEHHBIX J1aD0PaTOPHBIX
pabor.
NccnepoBanre moporoBoro
o YCTPOMCTBA BEICOKOTOYHOT'O
6 |Pa3gen 6. DyekTpuuecKkre BpeMeHHbIe yCTPOWCTRA. 2
KOH/IEHCAaTOPHOTO BPEMEHHOTO
yCTpOMCTBa.
" Wccnenosanue 371eKTPOHHOIO
7  |Pa3gen 7. DyeKTpOHHBIE BpeMeHHbIe YCTPOKCTBA. o 5
BPEMEHHOT0 yCTPOMCTBaA.
Bcero 3a 8 cemectp 17
3.3. CamocrosTeibHas pabdora crygenrta (CPC)
No Homep n HaumeHOBaHMe Oo0mnem,
Cojep>kaHue yueOHOro 3a/jaHus
n/n pasfena JUCLHUIUIMHBI 4acoB
1 O3Hakom/IeHHe C yueOHBIM TITaHOM. 2
Pazgen 1. Beepenue. [ToHustue -
" ITpopaboTka repeyHsi peKOMeHZyeMO# JTUTepaTyphl. 2
BpeMeHH U yCTPOMCTBa
3 |M3MepeHus BpeMeHH. W3yueHne MaTepraoB O (1)'1'/13quc’1'<1/1x 1 GhunocohCcKux ’
TIpeJICTaBJIeHUSIX TIOHSATUS "BpeMs'.
®usryecKre 0CHOBBI YHKIIMOHUPOBAHKS BpeMeHHBIX
4 |Pasnen 2. dusnuecKye OCHOBBI yerpoiicrs 1
MOCTPOEHUsT BpeMeHHBIX = =
5 yCTpOicTB Krnaccudukaiiyist BpeMeHHBIX YCTPOMCTB B3phIBaTe iel. 3
6 ’ [IpuHIMNIMaNbHBIE CXeMbl IIOCTPOEHUs], pa3HOBUHOCTHU. 3
7 PaccmoTpeHre 0CHOBHBIX 3/IEMEHTOB YaCOBOTO MeXaHH3Ma: 1
Paszien 3. OCHOBBI OCTPOEHUS |y CKOBO# pery/nsTop, KonécHas repesaua, BUraTelb.
8 1acoBbIX MexagmMOB. OCHOBBI METOIMKH PacyéTa 4yacoBOr0 MeXaHH3Ma )
Hacosble Koiebare/bHble TIPUMEHHTe/IbHO K KOHKPeTHBIM 06pa3ijaM B3phIBaTesIei.
CHUCTeMbI Da/laHC-BO/IOCOK.
9 [IpuMeHeHMe CITyCKOBBIX PETy/ISSTOPOB Pa3/IMUHOrO TUIIA. 2
Wctounnky sHepruy, -
10 |mpumensiembre B yacoBbIx Paccmotpenue ABHraresiell YacoBbIX MEXaHH3MOB U HX 9
MexaHmMax. KonécHas pasHoBuAHOCTel. OCHOBHBIE PAaCUETHI.
11 |mepesaua. PaccmoTpeHyie KonécHOM mepejaui: Ha3HaueHHe, COCTaBHbIe ?
3/IeMeHThI, TIpoduM 3yObeB, UacoBOe 3arleryieHHe.
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12 |Pa3spen 4. Iluporexnuueckre |PaccMOTpeHHe OCHOBHBIX KOHCTPYKTUBHBIX 3/IeMEHTOB 1
BpeMeHHbIe yCTPOWCTBA MUPOTEXHUYECKUX BPEMEHHBIX YCTPOUCTB.
13 B3pbIBaTe/IeH. ®u3nyecKre 0CHOBBI JeHCTBUS, KOHCTPYKTUBHbIE CXEMBI BO 9
B3pBIBATEJIAX /ISl Pa3/IMUHBIX BBU/IOB OOENpPUIIacoB.
14 Orpe/ienieHrie BpeMeHU [1eHCTBYSI. 1
15 PaccMmoTpeHue CBOMCTB M HOMEHK/IaTyphl TPUMEHSIeMbIX ’
TIOPOXOB U MUPOTEXHUYECKUX COCTaBOB.
OcobenHocty HOPMUPOBaHUS MAPTUX UPOTEXHUYE CKHUX
16 BpEMEHHBIX YCTPOMCTB [/11 KOMI/IEKTOBaHUs ITapTHUH 2
W3aenuil.
PaccmoTpenne ¢pU3MUeCKUX MPOLIECCOB MPU
17 (PYHKLIMOHMPOBaHUM T'M/IPaBIMUeCKUX U ITHEBMaTUUe CKUX 1
BpEMEHHBIX YCTPOMCTB.
Pazgen 5. Tuapasmaueckye u KoHCTpyKTHBHBIE CXeMBbI ¥ OrpaHUUeHUS IPUMEHUMOCTH B
18 |mHeBMaTHueCKHe BpEMEHHbIe OHCTPY P P 2
N pas3/INYHbIX B3phIBaTesIsX.
YCTpOMCTBa. - -
19 Pacuét BpemeHu felCcTBUs. 1
20 [IpuMeHeHe B KaueCTBe ICeBJOMHTErPaTOPOB YCKOPEeHHUs ’
0oenpunacos.
27 Paccmorpenue OCHOBHBIX XapaKTePHCTHK 3/1eKTPHYeCKHIX ’
BpEMeHHBIX YCTPOMCTB.
2 dusnueckre 0CHOBBI (YHKLIMOHHPOBaHUS KOHJ|€HCAaTOPHBIX ’
BpeMeHHBIX YCTPOMCTB. [JOCTOMHCTBA U HEJOCTATKU.
23 AHanu3 rporeccos 3aps/ia M pasps/ia KOHJeHcaTopa yepes ?
pe3ucTop (UeanbHblii U peanbHbIM Cydan).
24 MHorokacka/iHble KOHZIeHCaTOpHbIe BpeMeHHble YCTPOICTBa. 9
Pa3pen 6. Dnekrpuueckue TIpumepe! cxem.
BpeMeHHbIe YCTPOHCTBA. [TyTy TIOBLIIIEHUS] TOYHOCTH KOH/IEHCATOPHBIX BPEMEHHBIX
yCTpoHcTB (MeToZ, fAuddepeHaabHOTO BKIIOUeHHS
OTHOCUTE/ILHO [TOPOTOBOT0 /1eMEeHTa, METO/, OTIOPHOTO
25 HanpsbKeHHs, MeTO/, J03UPOBaHus 3apsi/ja KOHeHcaropa, 2
MeTO/] yCTaHOBKM KOH/IeHCAaTOPHOTO BpeMeHHOT0 yCTPOMCTBa
10 BpeMeHHOMY UHTepBany). OrjeHKa TOYHOCTH
KOH/IEHCAaTOPHOTO BPEMEHHOTO yCTPOHCTRA.
26 OnekTpoxUMHUUeCKre BpeMeHHbIe yCTpOoUcTBa (yCTpoiicTBa 1
He XeMOTpPOHax).
27 PaccMmoTpeHue 3/1eKTPOHHBIX BpEMEHHBIX YCTPOMCTB. 2
28 OcobeHHOCTH TOCTPOEHUsI 1eKTPOHHOTO BPEMEHHOTO 1
yCTpPOICTBa B3phIBaTeiell K pa3/iuuHbIM TUIaM O0erpuriacos.
29 CocTaBHBIe UaCTH 3JIEKTPOHHOTO BPEMEHHOTO YCTPONCTBA 1
(anemeHTHast 6a3a, 060CHOBaHMeE BLIOODA).
30 Pasnen 7. SnextpoHHble TIpejcTaBieHre JBOUYHBIX BETMUYUH /IEKTPHYECKUMU 9
BPEMEHHBIE yCTPOUCTBA. curHasnamu. Tpurrepsl. CUéTUMKYU UMITYJIBCOB.
31 [IpUHLIUTIBI TIOCTPOEHUST YCTaHOBKH BpeMeHH nencTBus ’
3JIEKTPOHHOTO BPEMEHHOTO yCTPOWCTRBA.
[TpunIMIBEl HOPMHUPOBaHYS CTPYKTYPHOM U
32 TIPUHIUIHNA/ILHOM CXeM 37IeKTPOHHOTO BpEMEHHOT0 2
YCTPOMICTBA.
Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
12|13/ 4 |5/ 6 |7| 8 9 (1011|1213 |14|/15|16 17
8 JIP| |AP| |JIP| Koan | AP |JIP JIP JIP | P Bormp.Iud.3au, aud. 3au.
YcnoeHble 0003HaUEHUST:
o JIP — aparHOCTHUECKasi paboTa;
o JIP — naboparopHasi pabora;
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¢ Ko/t — KO/I0KBUyM;
e Bonp./lud.3au — Bonpocs! K guddepeHIIPOBAHHOMY 3aueTy;
e mud. 3au. — JudQepeHIMPOBaHHbIN 3aueT.

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
clefyroumx popmax:
e UAarHoCTUYecKas pabora;
¢ jylabopaTopHasi paboTa;
*  KOJ/UIOKBUYM;
e BOMpPOCHI K JuddepeHITMPOBaHHOMY 3aueTy.

IIpoMerxyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
e uddepeHMPOBaHHBIN 3aUeT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. A. Benzanos, E. ®. I'ps3HoB. . CpefcTBa nopaxeHus u 6oemnpumnackl. M.: V3za-Bo
MI'TY um. H. 3. baymana, 2008, s51. pec.

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

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

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

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

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

7. OnekTpoHHbIe BpeMeHHbIe ycTpoiicTea. BI'TY "BOEHMEX" um. [I. @. YcTtuHOBa, 1996, 77 3K3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue u3gaHus:

1. BeCTHUK aKa/ieM11 BOEHHbIX HayK;

2. BecTHHK BOEHHOTO 00pa30BaHMs;

3. Bompockl o60opoHHo TexHUKU. Cepust 16;

4. HaykoémKue TeXHOJIOTUY;

5. TIpo6/eMbl MallIMHOCTPOEHUST M aBTOMATH3aLH.

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

1. http://urait.ru — O6pa3oBate/ibHas ratdopma «FOpaiiT». /st By30B U CCY30B.;
2. http://library.voenmeh.ru — ®yHaamenTanbHas 6ubmioreka BI'TY «t BOEHMEX» uM. [1.®. YCTUHOBa];
3. http://e.lanbook.com — 3BC JlaHs.

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

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

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

I/IH(bOpMaL[I/IOHHbIe CIIpaBOYHbI€ CUCTEMBI:

1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;

3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;

1. DjVuReader;

2. Microsoft Office;

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

5. Adobe Reader.

5.6. UH(dopmalLMoHHbIe TeXHOJIOTUU:
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B3anMogelicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t 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; [JOCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

. [nakaTHbIe MaTepUasbl, COpepsKalle 00I1e BUIbI WIH W300paXKeHUs U3/e/THiA;
. CTenp A1 MCCIeIOBAHMUS PeryisTtopa 6e3 cOOCTBEHHBIX KOJIe0aHW;
. CTeH[| /11 UCCTIeZIOBAHMSI TOUHOCTH YaCOBOTO MEXaHW3Ma;

. CTeH[ /11 UCC/IeIOBAHUS TU/[PABINYECKOTO MEXaHU3Ma;

. CTeH[ /1 UCCTIeZIOBAHUS 3IEKTPOHHOTO BDEMEHHOT'0 YCTPOMCTBa;

. Jlerkopa36opHbie 00pa3iibl U3/eui;

. IIpoekTop;

. IuTepakTHBHas JOCKa;

. CTeH[ 1711 ICCTIeIOBAHMUS HECBOOOHOTO CITYCKOBOTO PETY/IATOPA;
10. DjVuReader;

11. Microsoft Office;

12. PROView 32; Matlab 2015a SP1;

13. PTC Mathcad Prime 5.0;

14. Adobe Reader.

CONOOTUThA WN

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHAIlEHHOe KOMIIBIOTEPOM C JJOCTYIIoM B VIHTepHerT;
2. paboure MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
J1s paboThI B 37IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme JUCIHILTHHBI
BPEMEHHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Iucipnmuda BPEMEHHBIE YCTPOMCTBA sBnsercss AUCLMIVIMHON 4YacTH, ¢opMupyeMoi
yYacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY I10 HarpaeieHuto 17.05.01
Boenpunacsi u e3pbigamenu. JucuyrnivHa peanusyercs Ha dakynsreTe E OpyKue W CUCTeMbI BOODY>KEHUSI
BI'TY "BOEHMEX" um. [J.®. Ycrunoea kadenpoii E6 ABTOHOMHBIE MH®OPMAIIMOHHBIE U
YITPABJIAROLINE CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
[1CK-14 Bnageet MmeToiaMy MIPOEKTUPOBAHUS U KOHCTPYUPOBAHMUS B3pbIBaTe/Iel Pa3IMuHOrO Ha3HAYeHNs;
IICK-15 crocoOHOCTh  /IEMOHCTPUPOBAThL  3HAHWA  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
JlefiCTBUsI BpeMeHHBIX YCTPOMCTB, IpeJHa3HaueHHbIX [JI1 KOMIUIEKTal[uM B3pbIBaTesell U B3pbIBaTeIbHbIX
YCTPOWCTB pa3nW4YHOro HasHauyeHHWs1. V3yuaroTcs ¢pusnueckrie NPUHLIMIILI TOCTPOEHUS BPEMEHHBIX YCTPOMCTB,
TeopeTHUeCKHe U MHXeHepHbIe OCHOBBI Pa3pabOTKH, OCHOBHBIE acIieKThl TIPOU3BO/CTBA U UCIIBITAaHUH, @ TaKKe
TpaKTUYeCKHe HaBbIKK SKCIIePUMEHTATbHOT0 UCC/IeJOBaHMUS UX OCHOBHBIX XapaKTepPUCTHK.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

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

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHMPOBAHHBIN 3aUeT.

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

TIpeAyCMOTPeHbI JIeKLMOHHBIe 3aHsATus (34 4.), naboparopHelii paktikym (17 4.), camocrositesibHasi paboTa
crypenra (57 a).
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IIpunoxenue 2
K paboueii mporpaMme JUCIHILTHHBI
BPEMEHHBIE YCTPOVICTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 PaboTy CTyZeHTa.

PekoMeH/IalIM TI0 pacrpe/ie/ieHHI0 yueOHOTO BpeMeHHW M0 BHJAM CAMOCTOSITE/TbHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUIMHBI IIPOM3BOAWUTCS 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

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

OsHakoM/IeHHe ¢ yueOHBIM TJIaHOM. 3. M. AKCe/bpoy. . 2
[TpopaboTka repeyHsi peKOMeHyeMO JTUTepaTyphl. IIpoekTpoBaHUe 4acoB U 2
M3yueHne MaTepuasos 0 GU3NUecKnuX 1 GpUIocodCKux 4acoBbIX cucTeM: M.: KHura 1o )
Tpe/iCTaB/IeHUsAX TIOHATHA "BpeMs'. Tpebosatuto, 2013 (Iasa 1)

Wroro no pazgeny 1 6

Pa3fen 2. ®u3nueckyue 0CHOBBI IOCTPOEHUSI BDEMEHHbBIX YCTPOUCTB.

A. B. BabkuH, B. A. BenjaHos,
E. ®@. I'psasHos. . Cpefcria
nopaykeHusi u 6oenpuracel: M.:
N3p-eo MI'TY um. H. 3.
baymana, 2008 (I'maBa 3)

E. B. Kynekos ; BI'TY 1
"BOEHMEX" um. [I. ®.
YcruHoBa. BpemeHHbIe
ycrpoticta. Y. 1 Yacobie
MexaHu3Mmbl: BI'TY
"BOEHMEX" um. [1. ®.
YcrunoBa, 1995 (Pazzen 1)
JneKTpOHHBIE BpDeMeHHbIe
ycrpoiictea: BI'TY
"BOEHMEX" um. /1. ®.
YcruHoBa, 1996 (Pasgen 1)
A. X. Topoxos. .
IIpoekTrpoBaHue,
MOJie/IPOBaHNe M HaZ&KHOCTD
B3pbIBaTe/el U CUCTEM
yTpaB/eHus Cpe/iCTBaMH
nopakenusi: Camapa: 113z1-80
CamI'TYV, 2013 (Pa3zen 1)

Wrtoro no pasgeny 2 7

Paspen 3. OCHOBBI IOCTPOEHHUSI YaCOBBIX MexaHU3MOB. YacoBble Kosie0aTe/IbHbIe CHCTeMbI Da1aHC-
B0JIOCOK. VICTOUHUMKMY 3Hepruy, NpuMeHsieMble B YacOBbIX MexaHu3Max. KonécHasa nepegaya.

du3nyeckre 0CHOBBI GYHKIIMOHWPOBAHUS BpEMEHHBIX
YCTPOWCTB.

Krnaccudukaiiys BpeMeHHBIX YCTPOUCTB B3phIBaTeJiel.

HPI/IHL[I/IHI/IBHBHBIQ CXeMBI TIOCTPOEeHHUA, Pa3HOBUAHOCTH.

PaccMmoTpeHre 0CHOBHBIX 3/1eMeHTOB YaCOBOI'O MeXaHU3Ma: 3. M. Akcenbpog. . 1
CITyCKOBO# Perysisitop, KojiéCHast riepe/jaua, JJBUraresib. [TpoeKTHpOBaHKe YacoB U
OCHOBBI METOZIMKH pacyéTa 4yacoBOr0 MeXaHH3Ma 4acoBbIX cucTeM: M.: KHura o )
TIPUMEHHUTETBHO K KOHKPETHBIM 00pasijam B3pbiBareneii. | Tpe6oBanuto, 2013 (Iniassi 1, 2)
ITpriMeHeHKe CITyCKOBBIX Pery/IsTOPOB PasJIMuHOro THIIA. E. B. Kynbkos ; BI'TY 2
" "BOEHMEX" um. . ®.

PaccMoTpeHKe [BUraresieil 4yaCoBbIX MEXaHU3MOB U UX

o . YcrruHOBa. BpeMeHHble 2
pasHoBuziHOCTeH. OCHOBHbIE PACUETHI. .

ycrpouctsa. Y. 1 Yacosele
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PaccMmoTpeHye KonécHOM nepefjauu: Ha3HauUeHUe, COCTaBHbIE MexaHu3Mmsbl: BI'TY 2
371eMeHTbI, IPOGIIH 3yObeB, YacoBOe 3aljerieHue. "BOEHMEX" um. [I. ®.
YcruHoBa, 1995 (Bce pa3zensi)
A. X. Topoxos. .
IIpoekTrpoBaHue,
MOJie/IPOBaHNe U HaJéKHOCThb
B3pbIBaTe/eld U CUCTEM
yTIpaB/IeHuUs CPe/ICTBaMH
nopakenusti: Camapa: 13x1-80
CamI'TY, 2013 (Pa3gen 1,
cTpaHulibl 19-21)
Wrtoro no pa3geny 3 9
Pa3pen 4. ITuporexHnueckue BpeMeHHBIE YCTPOHCTBA B3pPhIBaTesIei.
PaccMoTpeHrie 0CHOBHBIX KOHCTPYKTUBHBIX 3/1EMEHTOB [ B. Bapbauuos, E. b. I'perjora,
MMUPOTeXHUYECKUX BPEMEeHHBIX YCTPOUCTB. A. T1. CMupHOB. . 1
[MupoTrexHUYeCKre U OTHEBbIE
dusnueckre 0CHOBBI IeHCTBYS], KOHCTPYKTUBHBIE CXeMBI BO LCIIA CHCTEM yTIPAB/ICHILA:
CII6.FT'TY "BOEHMEX" um. 2
B3pBIBATEJIAX /11 PA3/IMUHBIX BBU/IOB OOEIpPUIIACOB.
O. ®. YcruHoga, 1999 (Bce
Ornpe/ie/ieHyie BpeMeHH [efCTBYS. pasjiesibi) 1
A. X. Topoxos. .
PaccMoTpeHyie CBOMCTB ¥ HOMEHK/IATyPhI PUMEHSIEMBIX [TpoekTtrpoBaHue, 2
TOPOXOB U MUPOTEXHUYECKUX COCTABOB. MOZie/IMpoBaHKe 1 Ha/|&)KHOCTh
B3phIBaTesell U CUCTEM
OcobeHHOCTH (hOPMHPOBAHUS TAPTUY TTUPOTEXHUYE CKMX yHpaB/ieHus Cpe/iCTBaAMH
BpeMeHHBIX YCTPOICTB /11 KOMILIeKTOBaHUS TTapTUN nopaxenns: Camapa: M3j-Bo 2
W3 1eHiA, CamI'TY, 2013 (Pa3gen 1,
cTpanuiibl 19-21)
Urtoro no pazgeny 4 8
Pa3pen 5. I'mpaBanueckyue 4 NHEBMaTH4YeCKHe BpeMeHHbIe YCTPOMCTBA.
I". B. Bap6aros, E. B. I'perjoBa,
PaccmoTpenue (pu3HMueCcKUx MpoLeccoB Mpu A. II. CMMpHOB. .
(YHKLUMOHUPOBAaHUM I'M/IPAB/IMUECKUX U ITHEBMATHuUe CKUX IInpoTexHHUYeCKYe U OTHEBbIE 1
BPEMEHHbBIX YCTPOUCTB. Hery CUCTEM yIIpaBJICHNUs:
CII6.BI'TY "BOEHMEX" um.
. ®. Ycrunosa, 1999 (Bce
KOHCTPYKTHBHBIE CXeMbl M OTPaHUueHHs! TIPUMEHUMOCTH B pasyiesbr) )
Pa3/IMUHBIX B3pbIBATeISIX. A. X. Topoxos. .
[IpoekTupoBaHue,
) - MOJe/IMpOBaHNe U HaJiéKHOCTh
PacuéTt BpeMeHM [eliCTBUSI. B3pbIBaTe/Iel U CHCTEM 1
yTpaB/ieHus: Cpe/iCTBaMU
[MpumeHeHMe B KaueCTBe TICEBAOMHTErPaTOPOB YCKOPEHUsI nopakenust: Camapa: 13z-Bo 7
6OenpuITacoB. CamI'TY, 2013 (Pasgen 1,
cTpanuLpl 10-22)
Wroro no pasgeny 5 6
Pa3pen 6. Ji1eKTpruecKne BpeMeHHbIe YCTPOMCTBA.
PaccMoTpeHne 0CHOBHBIX XapaKTePHUCTHUK 371eKTprUeCKUX A. X. Topoxos. . 7
BpeMeHHBIX YCTPOUCTB. [IpoekTupoBaHue,
dwu3nueckre 0CHOBBI GYHKIIMOHUPOBaHUS KOH/IEHCATOPHBIX MoﬂeﬂHPOBaHHeUH Ha/I&KHOCTh 9
BpeMeHHbBIX YCTPOUCTB. IOCTOMHCTBA U HeAOCTaTKHU. B3pbIBATE/IEU K CUCTEM
AHa/nu3 POIeCcoB 3apsifa ¥ pa3psija KOHZeHCaTopa uepe3 yTpaB/IeHNA CPeACTBAMU )
pesucTop (MeanbHbIA U peabHbIi CTydan). nopaxerus: Camapa: UsA-Bo
CamI'TY, 2013 (Pa3gen 1,
MHorokacka/iHble KOHZIeHCaTOpHbIe BpeMeHHbIe
ycrpoiicTsa. [Ipumepsl cxeM. crpakmip! 10-22) 2
E. B. Kynekos ; BI'TY
[ytu TIOBBILIEHHS TOUHOCTH KOH/IEHCATOPHBIX BPEMEHHbIX "BOEHMEX" um. [I. ®. 2
ycTpoicTB (MeToA AuddepeHIINaTbHOTO BKIFOUeHHUS YetuHoBa. BpemerHbIe
OTHOCUTEJTbHO TTOPOTOBOTO IeMeHTa, MeTo/] OTIOPHOTO yerpoiicTea. U. 2 DeKTpoHHbIe
HarnpsDKeHUs1, MeTOZ, ,03MPOBaHus 3apsja KOHJeHCcaTopa, BpeMeHHbIe ycTpoiictsa: BITY
MeTO/] yCTaHOBKM KOH/IEHCAaTOPHOT'O BPEMEHHOTO "BOEHMEX" um. [I. ®.
YcruHoBa, 1996 (Pa3zenst 1, 2)
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YCTPOMCTBA 110 BpeMEHHOMY UHTepBaiy). OLieHKa TOUHOCTH
KOH/IeHCaTOPHOT'O BPEMEHHOTO yCTPOMCTBA.

3. M. Akcenbpog. .
[IpoekTHpoBaHue 4yacoB 1

DneKTpoXUMHYeCcKre BpeMeHHbIe yCTPorCTBa (YCTpoiCcTBa

yacoBbIX cucteM: M.: Kaura o

He XeMOTPOHaX). TpeboBanuto, 2013 (I'aea 8) 1
Wroro no pasgeny 6 11
Pa3fen 7. JreKTpoOHHBIe BpeMeHHbIe YCTPOiCTBa.
PaccmoTpeHne 371eKTPOHHBIX BPeMeHHBIX YCTPOUCTB. E. B. Kynbkos ; BI'TY 2
"BOEHMEX" um. /1. ®.
Oco6eHHOCTH TTOCTPOEHHs 37IEKTPOHHOTO BPEMEHHOTO YcruHoBa. BpemeHHbie
YCTPOICTBA B3pbiBaTe/iel K pa3MUHbIM TUIIaM ycrporictea. Y. 2 3/eKTpOHHbIe 1
Ooenpumnacos. BpeMeHHbIe ycTpoicTBa: BI'TY
"BOEHMEX" um. []. ®.
COCTaBHbIe YaCTH MeKTPOHHOTO BPEMEHHOTO yCTpoiictea | YCTHHOBA, 1996 (Bce paszeni) 1
(anemenTHas 6a3a, 06ocHOBaHKe BbIOOpA). 3. M. Akcenbpog, .
IIpoekTrpoBaHye 4acoB U
[IpescTaBieHe JBOUYUHBIX BEIMUHH /IEKTPUUECKUMH yacoBbIx cuctem: M.: Knura no 5
curHasamu. Tpurrepsl. CUETUHKKA UMITY/IBCOB. TpeboBanuio, 2013 (I'1aBa 3)
A. X. Topoxos. .
[MpuHLMIBI TOCTPOEHUST YCTAaHOBKU BpeMeHU elCTBUS IIpoexTrpoBanye, ’
3/IeKTPOHHOT'O BPEMEeHHOI'0 YCTPOMCTRa. MOZE/IMPOBaHHE U HAZIEXKHOCTD
B3phIBaTesell U CUCTEM
[TpyHOMITEL GOPMUPOBAHUS CTPYKTYPHOU U ynpaB”eHHé CpeACT];‘IaMH
TIPUHLUTINAIEHON CXeM 3/1eKTPOHHOTO BpeMeHHOT0 H(ga}{}e{“[;ﬂ.zoféwaga' 3'qu° 2
yCTpOiicTBa. ami 17, (Paspen 1,
crpanurbl 10-22)
Wrtoro mno pa3peny 7 10
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IIpunoxenue 3
K paboueii mporpaMme JUCIHILTHHBI
BPEMEHHBIE YCTPOVICTBA

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora

*  KOJJIOKBUYM;

e jyabopaTopHasi paboTa;

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

KpuTtepuu onjeHuBaHus

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

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

KonnokBuym

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

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

O1leHKa BBICTaB/ISIeTCS COITIACHO CJIEYIOIIMM KPUTEePUsIM:

«OT/IMYHO» - TTyOOKOe yCBOEHHe MaTepuaria - ToJiHbIe, T0C/IejoBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
v3/1araeMble OTBeThI IIPH BUAOU3MEHEHNH BOTIPOCa, IPaBUIbHO 000CHOBAaHHbIE PeLleHHs], BiajieHe
Pa3sHOCTOPOHHUMM HaBbIKaMH U IIpUeMaMy;

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

«yZIOBJIETBOPUTE/ILHO» - YCBOEHHE OCHOBHOI'O MaTepuasa - Ipy OTBeTe [J0MYCKArTCsl HeTOYHOCTH,
He/J0CTaTOYHO IPaBU/IbHBEIE POPMY/IMPOBKH, HApPYILIEHNe TT0C/Ie[0BaTe/IbHOCTH B U3/I0’KEHUH MaTepuara,
3aTpyAHeHUs B BBITIOJTHEHUH NPAKTUUECKUX 3a/JaHUl;

«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 MepONpUATHE CUNTAETCS YCIeIHO NPOKeHHbIM B
C/lydae TIOyueHUs: 00yuaroLMCs OLieHKU He HIDKe, UeM "y[JOBJIeTBOPUTENBLHO .

[TepeueHb BOTIPOCOB, BELIHOCUMBIX Ha KOJ/IJIOKBUYM, TIPUBEAEH B MaTepranax yueOHO-MeTo[UUeCKOTO
KOMIT/TeKca.

JIaGopaTopHas pabora

KoHTpo/b TEeKyI1Iero BHIMOIHEHHS U 3al{|Thl Jab0paTOpHBIX paboT obyuarorymcst. OLieHHBarTCS
yMeHVe NTPUMEeHHUTS [10/Ty4YeHHble TeOpeTUUeCcKue 3HaHusl, COOMI0ieHNe MpaBrJl TEXHUKH 0e301acHOCTH,
CBOEBPEMEHHOCTH BBITIOIHEHUS Tab0paTOpPHbIX paborT.

OrieHKa KaueCTBa BBITIOJTHEHHS TaDOPATOPHOI paboThI OCYIIeCTB/ISETCS TPero/jaBaresieM o
yeThIpEXOAIBHOM crcTeMe. B cityuae, ecii 0TBEThI 00yUaroIeroCsi BO BPeMS 3allUThl COOTBETCTBYIOT
yKa3aHHBIM TpeOOBaHMsIM, 00yUaroIHICA TI0yYaeT MaKCUMaIbHOE KOJTMUeCTBO 0asl/ioB.

OCHOBaHUSIMHU /151 CHIDKEHMsI KOJIMUeCTBa 0a/ljioB B iKara3oHe OT "OT/IMYHO" 10 "HEeY/IOB/IeTBOPUTEIBHO"
SIB/ISIFOTCS:

- HeOpeXkKHOe BBIMOJTHEHHE,

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

- HEBepHbIe OTBETHI Ha BOMPOCHI MpernoaBare/isi.
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KOHTpO/IbHOE MepOTpUsiTHE CUUTAETCS MPOM/IeHHBIM ITPU OTCYTCTBUU Y 00yUaroILerocsi OTMETOK
"Hey/[0BIIeTBOPUTE/ILHO" 3a 1abopaTopHbie paboThI.

Bonpocs! k guddepeHpoBaHHOMY 3aUueTy
IMepeueHb BBIHOCUMBIX Ha AuhepeHIPOBAHHBIN 3a4ET BOTIPOCOB MPUBEIEH B MaTepraiax yueOHo-
METOANYeCKOTO KOMITIeKca.

JuddepennupoBaHHbIil 3a4eT

OO0yuaroIuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIEr0 KOHTPOJIS yCIIeBaeMOCTH B (hopMe IMarHOCTHUeCKOU PaboThI B
COOTBETCTBUHM C rpadMKOM paszena 4.

OlleHKa BBICTaB/IsI€TCS COIVIACHO CJIeYIOIIUM KPUTEePUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJIHbIe, 10C/Ie[joBaTe/IbHble, TPAMOTHBIE U JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOMPOCa, IPaBUILHO 000CHOBAHHbBIE PelleH!s], BlafieHne
Pa3HOCTOPOHHUMH HaBbIKaMH Y TIpeMaMUy;

«XOpOIIIO» - 3HaHWe MPOrPaMMHOT0 Marepuasa - TpaMOTHOe U3JIoKeHHe, Oe3 CylieCTBeHHbIX HETOUHOCTel B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOpPeTHUeCKUX 3HaHUM, BiiajieHre HeoOX0AUMBIMU HaBbIKaMy
TIpY BBIIOJIHEHWY NTPAKTUUeCKUX 3a/ay;

«yZI0B/IETBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuasa - IIpY OTBeTe [J0MYyCKarTCsl HeTOUHOCTH,
He/|0CTaTOYHO I1paBU/IbHbIE (OPMY/IMPOBKH, HapYyILIEeHNe T10C/Ie[0BaTe/IbHOCTH B U3/I0’KEHUH MaTepuara,
3aTpy[HeHus! B BBITIOJTHEHUU TIPaKTUYeCKUX 3aJaHui;

«HeyJOB/IeTBOPUTEBLHO» - He3HaHHe MaTepualia, IPY OTBeTe BO3HUKAIOT OLIMOKH, 3aTPyAHEeHHs IPU
BBITIOJTHEHUM TIPaKTU4YeCKUX paboT.

[TepeueHb BOMIPOCOB, BLIHOCHMBIX Ha 3a4éT, MPUBE/IEH B MaTepraiaxX yueOHO-MeTO[UUeCKOTO KOMILIeKCa.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Paspen 1. Beepenue. Boripocer k
ITonsiTne BpemMeHHU U AM{depeHIMpOBatHOMy

4 | 8 rue Bp 1m|s5|5s5| 0| 6 |10]10 sauery,
YCTPOICTBA U3MepeHus: JaGoparopHas paGora
BpeMeHH. ’

Konnoksuym
Bonpocs! K
Pazgen 2. ®usnueckue b depeHITMPOBaHHOMY

4 8 |ocHOBBI mOCTpOEHUA 12 5 5 0 7 15 | 15 3aueTy,

BpPeMeHHBIX YCTPOHCTB. JlabopatopHas paboTa,
KonnokBuym

Pa3pen 3. OcHOBBI

MOCTPOEHHUS YACOBBIX

MexaHu3MoB. YacoBbie JIaboparopHas pabora,

KoJie0aTe/bHbIe Bormpocsr K

4 8 |cucrembl banaHc- 23 | 14 6 8 9 15 | 15 |guddepeHLIIDOBAaHHOMY
BOJIOCOK. VICTOUHUKU 3auery,
HEPruM, NpUMeHsieMble Konnoksuym
B YaCOBBIX MeXaHHU3MaXx.

Konécnas nepepaya.
Pa3pen 4. Konnoksuywm,

4 8 anOTeXaneCKnev 13 5 5 0 8 15 | 15 Bormpocs! k
BpeMeHHbIe yCTPOHCTBa v bepeHIIPOBaHHOMY
B3pbIBaTeJIel. 3aueTy
Pazper 5. JlabopatopHas paboTa,
I'mppaBanuyeckue u BOMDOCH K

4 8 |mHeBMaTHMueckue 11 5 3 2 6 10 | 10 udibe erH OBAHHOM
BpPEMEeHHbIe A PEHLHP y

. 3aueTy
YCTPOJCTBA.
Pazpen 6. JlabopatopHasi paboTa,

4 8 JJIeKTpHUUYecKHue 18 7 5 2 1 20 | 20 Bormpocs! K
BpPEMEeHHbIe I depeHIIMpOBaHHOMY
YCTpPOMCTBA. 3a4eTy
Paspen 7. Di1eKTpoHHBIE ﬂa601§;3p I;iilplf%m’

4 8 |BpemeHHBIe 20 | 10 5 5 10 15 | 15 P

. nuddepeHIIPOBaHHOMY
yCTpoOMCTBa.
3aueTy
Bcero 3a 8 cemectp 108 | 51 | 34 17 57 | 100 | 100
Bcero no aucuminHe 108 | 51 | 34 17 57 | 100 | 100
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