





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEOPUSA ITIOCTPOEHNA BPEMEHHBIX YCTPONCTB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

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

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

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



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.3 —  cnocobHOCTL  TIPOBOAWUTH  TPOEKTHO-KOHCTPYKTOPCKWE  paboThl 10 CO37IaHUIO
3/IeKTPOMEXaHHUUeCKMX U MUKPOMeXaHUUeCKHUX YCTPOWCTB CHUCTEM YTIPaB/eHUs AeliCTBIeM ManorabapyuTHBIX
JleTaTe/IbHBIX anraparoB

IICK-1.4 — crocobHOCTs pa3pabaTbiBaTh KOMIUIEKCHPOBAHHBIE MHOTOQYHKIMOHA/bHBIE aABTOHOMHBIE
WH(OPMAaLMOHHBIE CUCTEMBI Ji/IsI YTIPAB/IeHUs JBI)KeHeM MaiorabapyuTHBIX JieTaTe/TbHbIX arliapaToB

DOpMHUPOBaHHIO KOMITETEHI[HUH CITY)KUT JAOCTKEHUE CJIeIYIOIINX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1.3

3HAHUS:

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

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

roKasarejiell TOUHOCTH IeHCTBUS B COOTHOIIEHHU C (GYHKIIMOHUPOBaHUEM OOBEKTOR;

YMEHUs1:

pa3pabaThiBaTh MaTeMaTHUECKWe OMMCaHWs 0a30BbIX TPOIECCOB (YHKIMOHUPOBAHUSA BPEMEHHBIX
YCTPOWCTB;

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

HABbIKU:

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

MPUMEHSATh MaTeMaTUYeCKHe MO/Ie/H, OIMCHIBAIOIMe YCIOBUS (DYHKIIMOHUPOBAHUS BpPEMEHHBIX
YCTPOWCTB.
IICK-1.4

3HAHUS:

CTPYKTYPBI M COCTaBa TEXHUUECKUX TPeOOBaHUM, TIPEIbSBISIEMBIX K BDEMEHHBIM YCTPONUCTBAM;

TeXHUYeCKOTO pPeryiaMeHTa MPOeKTUPOBaHUs U3/IeIni;

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

OCHOB OCTPOEHUsI BpEMEHHBIX yCTPOMCTB;

YMeHuUsi:

PaCCUUTHIBATE OCHOBHBIE 3/IEMEHTHI BDEMEHHBIX YCTPOUCTB;

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

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

HABbIKU:

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

aHaJIM3UPOBATh TEXHOJOTMYECKUE aCTieKThl 00ecTieueHrst TOUHOCTH JelCTBYsI BpeMeHHBIX YCTPOMCTB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

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

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeckoW  TMOATrOTOBKM  0akajaBpa M CIAY)KUT  OCHOBOM /IS OCBOEHUWS  JIUCIUTUINH:
ABTOMATU3AIINA TIIPOEKTUPOBAHUSA ABTOHOMHBIX WH®OPMAIMOHHBIX WU
YIIPAB/IAIOIIINX CUCTEM, BBICIIIASA MATEMATUKA B HAYUYHBIX MCCJ/IEJOBAHUSAX,
MHHOBAIIMOHHBIE OBPA3OBATEJ/IBHBIE TEXHOJ/IOI'U, MATEMATUYECKUE METO/JbI
OBPABOTKU WNH®OPMAIINN, MATEMATHUYECKOE MOJE/IMPOBAHUE OBBEKTOB U
CHUCTEM YIIPAB/IEHUA, METO/bI UCIIBITAHUI ABTOHOMHBIX NTH®OPMAIIMOHHBIX U
YIIPAB/IAIOIIIUX CUCTEM, MUKPOJJIEKTPOMEXAHUYECKHUE CHUCTEMbBI, HAYYHO-
NCCJ/IEJOBATE/IBCKASI PABOTA, ITIPOTPAMMHOE OBECITEYEHUWUE CUCTEM PEAJIBHOT'O
BPEMEHU, ITPOEKTUPOBAHUE WU MOJE/IMPOBAHUE OJIEKTPOMEXAHUYECKHUX
CHUCTEM, COBPEMEHHAS{I TEOPUS YIIPAB/IEHUSI, TEXHO/IOTUYECKAS (ITPOEKTHO-
TEXHOJ/IOTUYECKAS) TITIPAKTUKA, 4YMC/JIEHHBIE METO/JAbI MOJE/IMPOBAHUSA
ITPOIIECCOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

HaumeHoBaHue Ppas3fieyioB U JUNAKTHYECKHUX eJUHHUIL]

KYPC
CEMECTP
BCETO
MPAKTHKYM
3aHATHSA

BCEI'O
Jlekuyun
JlaGopaTopHbIi
IIpakTHyeckune

CamocrosTenbHasA
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.3

TICK-1.4

Paspen 1. Beesienue. IToHsiTHE BpeMeHH - 0CHOBHOE yC/IOBHE
nporekaHus ¢usnueckux npoueccos. 1.1 Onpe/ieieHne BpeMeHH Kak
arnpUOPHOro reOMeTPUYeCKOro apaMeTpa, XapakTepU3yHoLiero /BHKeHue
U SB/IAIOLIETOCs yCIOBHEM CyllleCTBOBaHUs U3MeHeHuUs. [1peficTaBneHne
BpeMeHH B (usrke U punocopun. 1.2 TIoHATHS XPOHOMETPUH, 16 2 1 0 1
XPOHOMETPHUUECKHX TIPUGOPOB, BDEMEHHBIX yCTPOICTB. MecTo 1
3HaueHye BpeMEeHHBIX YCTPOWCTB B HayKe, TeXHUKe U Obity. 1.3
BpemeHHEIe yCTPOICTBA KaK COCTaBHbIe YaCTH NMPOrpaMMHO-aNapaTHbIX
Cpe/ICTB M yTpaB/AoIMX cucTeM. 1.4 Kparkas UCTOpHs pa3BUTHS
XPOHOMEeTPHUUECKHUX NPUOOPOB, BpeMeHHBIX YCTPOWCTB /|15 B3pbIBaTesei.

14

10

10

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;VFa30,£[l/IHaMl/I‘-IeCKl/Ie u 14 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.

12
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Pazpen 3. Yacorie mexanu3mel (UM). 3.1 Tunosble cxeMbl 4acoB.
Kunemaruyeckue cxembl. Pu3nyeckre 0CHOBbI (PyHKLIMOHUPOBAHUS U
KOHCTPYKTHMBHBIE CXeMbI YaCOBBIX MeXaHHU3MOB. OCOBeHHOCTH
HCIO0/Ib30BaHMS BO B3pbIBaTe/IsIX K pa3MMuHbM Goenpunacam. TpeGoBanust
K 4acOBbIM MeXaHH3MaM. OCHOBHBbIE 3/IeMeHThI 4YaCOBOTO MeXaHH3Ma:
CITyCKOBO# perysisitop, KonécHas repe/iaua, Jpuraresib. OCHOBHbIe
MeTOZUKH pacuéTa yacoBbIX MeXaHU3MOB. 3.2 CIIyCKOBbIe PerysiTopbl, UX
Ha3HaueHHe, Pa3HOBUAHOCTH, ob1jHe (pU3NUeCKHe 0CHOBBI
(yHKLMOHMPOBAHHUS, COCTaBHbIe YaCTH. [lapaMeTpsbl CITyCKOBBIX
perynsTopoB. AHanu3 GyHKIMOHUPOBaHHs! CITyCKOBbIX Pery/siTopoB C
ucrnonb3oBaHue M (a30BbIX U (a30BO-BPeMEHHbIX AUarpamm.

5 9 JlobpoTHOCTD Ko/ebaTeIbHOM CHCTeMbI Ga/laHC-BO/IOCOK. TexHomorus 41 17 5 8 4
TMPOU3BO/ICTBA U MCIIbITaHUs. 3.3 [JBUraTe/d YaCOBBIX MEXaHW3MOB, HX
Pa3HOBH/IHOCTH, KOHCTPYKL{MSl COCTaBHBIX YacTeil. PacyéT MHepPLIMOHHbIX
[iBUraTtesel, NPy)KUHHBIX JeTaneld. MOMeHT criupasbHOMN 4acoBOM
npy>kuHbl. CrIoCcO6bI MOBBILIEHHS KO3 (HLIMEeHTa MO/e3HOTO JeHCTBHSI.
TexHosornueckye 0Co6eHHOCTH U3TrOTOB/IEHUs! iBUTaTe/Iel 4aCoBbIX
MexaHu3MoB. 3.4 KonécHas nepe/jaua, eé Ha3HaueHHe, COCTaBHbIe
3/1eMeHTbI, TP 3ybbeB, UaCOBOE 3alier/IeHHe, IIepejaTOuHoe YUCI0
rapel 3y6uarhbix KOIEC U KOJIECHO# repefiaun B 1iesio. [lepesaya MoMeHTa B
KOJIECHOM Tepeziave, eé KO3(MULMEHT 110/1e3HOT0 AeHCTBUS. YUET Ccurl,
/1elICTBYIOIMX Ha JeTa/u KOIECHOM Tepe/jaun TIpY JJBUXKeHUH
6oenpuriacos.

24

Paspen 4. OCHOBBI IOCTPOeHHS MHPOTEXHUYECKHUX BPpeMeHHbBIX
yerpoiics (IIBY). 4.1 OcHOBHBIe (pri31UeCKHe MPOLIeCChI,
orpeziesisiioLe (yHKLIMOHHPOBAHHE MTMPOTEXHIUECKOTO BPEMEHHOT0
ycrpoiictBa. OCHOBBI JIeHCTBYS, KOHCTPYKTHBHBIE CXeMbl. PacuéT BpemMeHH
(yHKLMOHMPOBaHUS (BpeMeHH FOpeHHst MMPOTeXHUYeCKOro COCTaBa),

5 9 TIpUMeHsieMble TMPOTeXHHUeCKHe COCTaBbl, ObICTPO- U Me/I/IeHHOTOpSILIHeE. 26 6 2 0 4
4.2 [IoCTOMHCTBA U HeJJOCTaTKU NIMPOTeXHUUECKUX BPeMeHHbIX
yCTpOiicTB. IIprMeHeHHe MMPOTeXHMYeCKUX BpeMeHHbIX YCTPOICTB BO
B3pbIBaTe/Is1X. [IMpOTeXHIUECKHe BpeMeHHble YCTPOHCTBA C M3MeHsIeMbIM
BpEMeHeM /iefiCTBusI, aBTopery/mpyemble. OLieHKa TOYHOCTH
MMPOTEXHUYECKUX BPEMEeHHbBIX YCTPOMCTB.

20

20

20

Paspen 5. 'mpaBinyeckue u THYeCKHe BP 1e
ycTpoiicrBa. 5.1 ®Pu3nuecKue 0CHOBBI JIeCTBHSI, KOHCTPYKTUBHBIE
5 9 cxeMbl. PacuéT BpeMeHH ielcTBUS. [IOCTOMHCTBA U HEJOCTATKH. 20 5 2 3 0
le/lMEHEHI/lE TU/JIPaB/IMYEeCKUX U ITHEBMaTUUeCKUX BPEMEHHBIX yCTpOﬁCTB
B KaueCTBe [ICeBJJONHTErPaTopoB YCKOPeHH s GOerpuacos.

15

15

15

5 9 Pa3paen 6. dnekTpuueckue BpeMeHHbIe ycTporcTBa. 6.1 Obias 33 9 4 2 3
xapakrepucTrka. Knaccudukanus. ®usnyeckre 0CHOBBI IeHCTBHS .
ITpumeHenue. KoH/ieHcaTopHbIe BpeMeHHble YCTpoicTBa. OnucaHue
MIPUHLMIIA iefcTBUsL. [JOCTOMHCTBA U HeJOCTaTKU. AHA/IU3 TIPOLieCcCOB
3apsifia M pa3psi/ia KOH/EHCATOPOB Yepe3 Pe3nucTop (MAeaabHbId U
peasbHbIi ciydan). 6.2 AHanM3 npoLeccoB QyHKLMOHUPOBaHUS
MHOTOKaCKa/JHOTO KOH/|eHCaTOPHOTO BPeMEeHHOT0 YCTPOIiCTBa.
,HOCTOI/IHCTBE! Y HeJOCTAaTKU N-KaCKaJAHBIX KOHI€HCATOPHBIX BDEMEHHBIX
yCTpOl\/’ICTB‘ Hpumepbl CXeM N-KaCKaZHbIX KOHJIeHCAaTOPHBIX BPEMEHHBIX
YCTPOMCTB, IPUMeHsIeMbIX BO B3pbIBaTe/IsX. ITyTH MOBBILIEHHS] TOUHOCTH
KOH/IEHCATOPHbIX BPEMEeHHbIX YCTPOHCTB (MeToz AuddepeHLansHOro
BKJ/TFOU€HHS OTHOCUTEJIBHO ITOPOrOBOT'0 3/IEMEHTa, MeTO/, OTIOPHOT'O
HarpspKeHUs, MeTo/, J03MpOBaHuUs 3apsi/ia KOHZeHCaTropa, MeTog,
YCTaHOBKH KOH/IEHCAaTOPHOTO BPEMEHHOT'0 YCTPOWCTBA 110 BPEMEHHOMY

6

24

20

20
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nHTepBasy). OlleHKa TOYUHOCTH KOH/IeHCAaTOPHOTO BPeMEeHHOT0
ycTpoiicTBa. 6.3 DIeKTpOXMMHUeCKHe BpeMeHHbIe YCTPOUCTBa
(ycrpoiicTBa He XeMoTpoHax). Pu3nuecKre 0CHOBBI JeHCTBHUS.
TTpakTHueckoe ucrnosb3oBaHue. OlLjeHKa TOYHOCTH JielCTBUS.

Paszpen 7. D/IeKTPOHHBIe BpeMeHHBbIe ycTporicTBa (3BY). 7.1 Obwas
XapaKTepUCTHKA, JUCKPETHbIA MPUHLMI (YyHKL{MIOHUPOBAHHUS,
K/1accupuKaLys, CTPYKTyPHbIe CXeMbl 0CBeJOM/ISIIOLIMX U YNPaB/IsIOLIUX
3/1eKTPOHHBIX BPEMEHHBIX YCTPOUCTB. THUIOBbIE CTPYKTYPbI 3/IeKTPOHHBIX
YacoB C L(poBOii MH/MKAL{MeH, 3/IeKTPOHHBIX U3MepHTesleil UHTepBasIoB

BpeMeHH (/IeKTPOHHBIX pejie BpeMeHH), YIPaB/IsIOLMX 37eKTPOHHbIX
BpeMeHHBIX YCTPOWCTB, IPOrpaMMHBIX pejie BpeMeHH. 7.2 CocTaBHbIe
YaCTH 3/1eKTPOHHOTO BDEMEHHOT0 YCTPOHCTBa (37eMeHTHast 6a3a,
obocHoBaHue BbIGOpa). 3ajaroiye reHeparopbl. O6ocHOBaHIEe

9 rapaMeTpoB (h)OPMHUPOBAHKS MMITY/IbCOB. []e/TUTe/N YaCTOThl U CUETUUKI 30 10 P 4 4 20 20

YCTaHOBLIIHKA.

nmnynscoB. O60cHOBaHMe BbIGOpA B COOTBETCTBUH C TPeOOBAHUSIMU KO
B3pbIBaTe/IIM U NPE€A0XPaHUTE/IbHO-UCTIO/THUTE/IbHBIM MeXaHHU3MaM. 7.3
HDQACTaB/IEHI/IE ABOWYHBIX BEJIMYHH 3JIEKTPUYECKUMHU CUI'Ha/IaMH.
Tpurrepsl. YCTaHOBKA 3/1€KTPOHHOIO BpeMeHHOTr0 yCTpoicTBa. Bu/ibl 1
Crocober YCTaHOBKHU. YcraHOBKa UMCiIOM UMITYJ/IbCOB, rapasie/ibHbIM
KOZIOM, TI0 BpeMEeHHOMY UHTepBasy, C IpUMeHeHHeM NPOGHBIX MyCKOB.
Hpumepbl CXeM 3/IeKTPOHHBIX BpeéMeHHbIX yCTpOI‘/IICTB‘ 3HeKTpOHHbI€
BpeMeHHbIe YCTPOICTBA C (PUKCUPOBAHHBIM BPeMeHeM JeHCTBUS, PyUHOI
yCTaHOBKOﬁ, yCTaHOBKOﬁ OT aBTOMAaTU4€CKOro JUCTaHLJUOHHOI'O

20

Bcero 3a 9 cemecTp 180 51 17 17 17 129 100 100
Bcero no gucuuninHe 180 51 17 17 17 129 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne |Homep u HaMMeHOBaHUe
o/ pasjiea MCIHTIHHDI TeMa NpaKTUYeCKOr0 3aHATHUS aya.
4acoB
Pasgen 1. Beenenue.
[TonsiTe BpeMeHH - OrnpefenieHye MOHATHUS «BPEMsD» B HAyUHbIX TPy/iax B 06macTu
1 |ocHOBHOe yc/ioBUe ¢du3uku u punocodur. MeTobl U3MEPeHUsT BpeEMEHH, ITa/TOHbI 1
TIPOTeKaHUsl GU3NUECKUX |eTUHUL] BpeMeHU. [IpubopsI 1 U3MepeHus: BpeEMEHH.
TMpOLIECCOB.
PaccmoTpeHnue knaccu@uKalyy BpeMeHHBIX yCTPOHCTB
Pazpen 2. ®usnueckue B3pbIBaTesiel, MPUHIMIHA/IbHBIE CXeMbl, Pa3HOBUJHOCTH.
2  |0CHOBBI IOCTPOEHUS N3yuenne pa3nuyHbIX KOHCTPYKLMI BpeMeHHBIX YCTPOMCTB Ha 1
BpPEMeHHBIX YCTPOUCTB.  [pHMMepax MCIOIb30BaHUS B TUITOBBIX KOHCTPYKLUSIX
B3pbIBaTeJIel.
3 PaCCMOTPEH‘{/Ie KOHCTPYKTUBHBIX CXEM YaCOBBIX MEXaHU3MOB 1
B3pbIBaTeJsIe.
4 CTpyKTypHas cxemMa 4aCcOBOTO MeXaHW3Ma, COCTaBHbIE 3/IEMEHTHI. 1
5 Paspgen 3. Hacoseie OLleHKa OCHOBHBIX ITApaMeTPOB M TEXHUUECKUX XapaKTepUCTHUK 1
MeXaHU3Mbl (qM)- YacoBBIX MeXaHM3MOB. OCHOBBI ITOCTPOEHUS.
PaccMoTpeHHe pa3HOOOPa3HbIX KOHCTPYKIMH CITYyCKOBBIX
6 perynaTtopoB. Vctopus pa3BuTus. OLleHKa OCHOBHBIX ITapaMeTpPOB 1
CITyCKOBBIX PEery/siTOPOB.
7 Paccmotpenue KOHCTPYKTHBHBIX CXeM MHPOTeXHHYeCKHX 1
BPEMEHHBIX YCTPOWCTB, COCTABHBIE 3/IEMEHTHI.
Pazpen 4. OcHoBbl OLneHKa OCHOBHBIX [TAapaMeTPOB U TEXHUUECKUX XapaKTePUCTUK
8 |moctpoenus Hgy P P p p 1
MAPOTEXHHUYE CKUX . v v
9 |BpemenHbIX ycTpOHCTE PaccMoTpeHye KOHCTPYKLIMKA THUITOBBIX B3pbIBaTe/Ie C 1
(TIBY). MMPOTEXHUYECKUMU BPEMEHHBIMU yCTPOMCTBAMU.
10 TexHO/IOTHUECKHEe aCeKThl OTPaOOTKH BpeMEHH ,qeﬁETBHH U 1
MPOX3BO/CTBA MMPOTEXHUUECKUX BPEMEHHBIX YCTPOUCTB.
PaccmoTpeHre KOHCTPYKTUBHBIX U MPUHLIMIUAIBHBIX CXeM
11 KOH/IeHCATOPHBIX BPDeMEHHBIX YCTPOUCTB B TUITOBBIX 1
KOHCTDPYKLUSIX B3phIBaTesIei.
12 Pazpen 6. Dnektpuyeckre MeToAbl MOBBILLIEHNS TOUHOCTHA KOHAEHCAaTOPHBIX BpEMEHHBIX 1
BpeMeHHbIe YCTPOCTBa. |ycTpoiicTB. O1jeHOUHbIe pacueThl BpeMeHU U TOUHOCTU JeUCTBUSI.
PaccmoTpenue pa3HO0Opa3HbIX KOHCTPYKIUH CITyCKOBBIX
13 perynsTopoB. Victopus pa3BuTHs. OLieHKa OCHOBHBIX IapaMeTpOB 1
CITyCKOBBIX Pery/siTOpOB.
14 Pazpen 7. OnektpoHHele |PaccMoOTpeHHe NMPUHLMITAAIBHBIX U KOHCTPYKTHMBHBIX CXeM 1
BpeMeHHbIe YCTPOICTBAa  |3/1eKTPOHHBIX BpeMeHHbIX yCTPOWCTB B3pbiBareneii (OBY).
15 |(OBY). OLeHKa napaMeTpOB U 37IEMEHTOB CXEM. 1
16 IIpoBeseHye OLIEHOUHBIX PACUEeTOB AUCKPETHOCTHA U TOYHOCTH 1
7 10488




JeiCTBUS.

PaccMoTpeHue pa3HOOOpa3HbIX METOZIOB YCTAaHOBKK BPEMeHH

17 nevictus. OlleHKa TIPeuMYyILecTBa M HeZIOCTAaTKOB Pa3/IMUHBIX 1
METO/IOB.
Bcero 3a 9 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
OoneMm,
Ne Homep u HaiMeHOBaHUe pa3jesa
Tema /1a00paTOPHOro NPaKTHKyMa ayp.
n/o JMCIMIL/TUHbI
4acoB
1 VccnenoBanue perynsropa 6e3 coOCTBEHHBIX ?
Kos1e0aHui.
Wccnenosanyve yacoBoro MexaHusMa
2 |Pasgmen 3. YacoBble MeXaHU3MEI 2
(uM) JOUCTaHL[MOHHOTO THITA.
3 ' WccnegoBanre TOYHOCTH 4aCOBOrO MeXaHM3Ma. 2
4 VccnenoBanve HeCBOOOHOTO CITyCKOBOTO 7
peryJsitopa.
Paspgen 5. I'mapaBnvueckre u
WccnenoBanue 371eKTPOHHOTO BpEMEHHOTO
5 |mHeBMaTHueCKHe BpeMeHHbIe L 3
N YCTPOMCTBA.
YCTPOMCTBA.
VccenoBaHne mOporoBoro yCTpoiicTea
Pa3pen 6. Dnekrpuueckue A P yerp
6 N BBICOKOTOYHOT'O KOHZIEHCaTOPHOTO BPEMEHHOT0 2
BpEMeHHbIe YCTPOMCTBA. o
YCTPOMCTBA.
v Pazpen 7. DnekTpoHHbIe BpeMeHHbIe |VcciieioBaHre 37IeEKTPOHHOTO BpEMEHHOTO 4
ycrpoticta (OBY). yCTpOMCTBA.
Bcero 3a 9 cemectp 17
3.4. CamocronaTenbHast padora crygeura (CPC)
Homep n
Ne HaI/IMeHOBaHIEe asfena Cojaep)xaHue yue0HOro 3a/JaHusl Obrew,
n/n Pas Aep y A 4acoB
AUCLIUIINHBI
Pasgen 1. Beegenue. O3HakoM/IeHHe C y4eOHBIM IITaHOM. 4
D [HoHsTHE BpeMent - [TpopaboTKa repeyHsi IMTepaTyphl. 5
OCHOBHOE yCJIOBUE
3 |mpoTeKaHus QU3MUECKIX W3yuenne MatepuasioB 0 pumocopckux u GusmueCKux 5
TIPOLIECCOB. TIpe/ICTaB/IeHUSIX TTIOHATUS «BPEMSI».
4 |Pa3gen 2. dusuueckue |PUNUECKHE OCHOBBI PYHKIMOHUPOBAHKS BDEMEHHBIX YCTPOWUCTB 4
5  |OCHOBBI TOCTPOEHUSA Knaccuduikaiyst BpeMeHHBIX yCTPOMCTB B3pbIBaTesIei. 4
6  |BPEMEHHBIX YCTPOUCTB. |[IpyHIMNIMAIbHBIE CXEMbI, PA3HOBUIHOCTH 4
v PaccMmoTpeHne 0CHOBHBIX 371eMeHTOB UM: CITyCKOBOM peryssrop, 5
KOJIECHasI Ilepefiaya, IBUraTelib.
8 IIpumeHeHMe CITyCKOBBIX Pery/siTOPOB pas3/MyHOIO TUIIA. 5
Paccmotpenue apurareneii UM, ux pasHOBUAHOCTU. OCHOBHBIE
9 |Pa3gen 3. HacoBsle acqublp A P MX P A 5
MexaHu3mbl (UM). P . -
10 OcHoBBI MeTOAUKH pacuéta UM npuMeHUTEeTbHO K KOHKPETHBIM 5
oOpasiam B3pbIBaTerneil.
1 Paccmotpennie konécHoit nepenaun (KIT) - HazHaueHHe; COCTaBHBIX 4
3/IeMEHTOB, TIpOU/M 3yObeB, UaCOBOE 3arleryIeHHe.
12 PaCCMOTI_)EHI/Ie OCHOBHBIX KOHCTPYKTUBHBIX 3/IEMEHTOB 4
MMUPOTeXHUYEe CKMX BpeMeHHBIX ycTpoiicTs (TIBY).
13 |Pasgen 4. OcHoBeI ®u3nyecKre 0CHOBBI AeUCTBUSI, KOHCTPYKTUBHbBIE CXeMbI BO 4
HOCTPOEHHUS B3pbIBaTeJIAAX /I/1s1 pa3ibuHbiX BU0B BII.
14 |nUpoTexHUUeCKuX OnpezeneHyie BpeMeHH [IeHCTBUS. 4
15 BPEMEHHBIX YCTPOUCTB  |PaccMOTpeHHe CBOMCTB M HOMEHK/IAaTyphl IPUMeHsIeMbl TIOPOXOB U 4
(IIBY). MHUPOTeXHUUYEeCKUX COCTABOB.
16 Ocobennoctu hopMupoBaHust napTiu [IBY /17151 KOMITJIEKTOBaHMS 4
TapTUU U3JeNHH.
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17 |Pa3pmen 5. Paccmotpenue pu3nueckyx MporeccoB TPy HYHKIMOHUPOBaHUM 3
I'mppaBnyyeckue u TU/IpaB/IMYeCKUX U THEBMaTHUeCK BDEMEeHHBIX YCTPOUCTB.
18 [THEBMATHYECKNE KoHCTpyKTUBHBIE CXeMBbl U OrpaHUYeHUs IPUMEHUMOCTH B P
BpEMEHHBIE yCTPOUCTBA. |pa3/IMUHbIX B3PbIBATEJISAX.
19 Pacuét BpeMeHU UX AeUCTBUS. 4
[TprMeHeHNe B KaueCTBe MCEBAOMHTEIPaTOPOB YCKOPEeHUs
20 IBWKyLxcst 00bekToB (BIT) . 4
21 PaccmoTtpenue OCHOBHBIX XapaKTePHCTHK 3/eKTPHUeCKHX 4
BpEMEHHBIX YCTPOMCTB.
®dusnyeckre 0CHOBbI ()YHKLIMOHUPOBAHKS KOHJ,eHCAaTOPHBIX
22 o 4
BpeMeHHBIX ycTpoiicTB (KBY). [locToMHCTBa M HEJOCTaTKH.
23 AHanu3 npoLeccoB 3aps/a v paspsa KOH/IeHCaTopoB yepes 4
pe3ucTop (WeanbHbIl U peanbHbIN CIyvan).
94 Pasgen 6. MHorokacka/jHble KOH/IeHCaTOpHble BpeMeHHble YCTPOHCTBa. 4
J/eKTpuuecKue IIpumeps! cxem.
BPEMeHHBI® yCTPOHCTBA. |[TyTy nosbiwenus Tounoctd KBY. (MeTog auddepeHuuatsHOro
BKJIFOYEHUS] OTHOCHUTE/ILHO ITOPOrOBOT0 3/IEMEHTa, MeTOZ, OTIOPHOTO
25 HaIlpsUKeHUs, MeTOZ, JO3UPOBaHus 3aps/ia KOHJeHCAaTOPOB, METO/, 4
ycraHoBkU KBY o BpeMeHHOMY UHTepBaiy). OLleHKa TOUHOCTH
KBY.
26 JMeKTpOoXUMUYeCcKrie BpeMeHHbIe YCTPONCTBa (YCTpOICTBa Ha 4
XeMOTPOHaX).
27 PaccMotpentie 3/1eKTPOHHBIX BpEMEHHBIX YCTPOoUCTB (3BY). 3
[NpuHLMIBI POPMUPOBaHUS CTPYKTYPHOM U NMPUHLMIINAIBHON CXeM
28 3
OBY.
29 |Pasgmen 7. DnektponHbie |CocTaBHble yact OBY (MX nepeyeHb, Ha3HaUeHNe). 4
BPEMEeHHbIe YCTPOMCTBA IIpesncraBieHye JBOUUHBIX BeJIMUUH IeKTPUUYECKUMU CUTHAJIAMHU.
30 (OBY). Tpurrepbl. CUSTUNKY UMITYITHCOB. 4
31 [IpyHLMMBI NOCTPOEHUS YCTaHOBKW BpeEMEHHU JelcTBUsL DBY. 3
30 OCOGGHHOC’I;I/I noctpoenysi JBY B3priBaTesniell K pa3iiyHbIM THUTIAM 3
B3pbIBaTesen.
Bcero 3a 9 cemectp 129
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
11213 4 |5| 6 |7(8 9 10 11 |12| 13 |14 | 15| 16 17
9 JIP il Konn | [IP | Tect JIP JIp | P Bomp. Ok3

YcnoBHbIe 0003HAYEHUS:
e [IP — aparHOCTHUeCKasi paboTa;
o JIP — naboparopHast pabora;
¢ Komnn — Konnoksuyw;
e TecT — TecT;
e Bormp. JK3 — BOIPOCH] K IK3aMEHY.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[EHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx dpopmax:
¢ IMarHocTUyeckas pabora;
e saboparopHasi paboTa;
*  KOJUJIOKBUYM;
* TeCT;
e BOMPOCHI K 3K3aMeHY.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOJUTCA B Cl)OpMaXI
¢ DJK3dMeEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

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

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

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

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

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

6. 3. M. Akcenbpo/,. . [IpoekTpoBaHue yacoB ¥ YacOBbIX cucTeM. JI.: MalmHocTpoeHue. JIeHUHrp. OT/-
Hue, 1981, 8 5k3.

5.2. [lorionHUTebHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuogrueckue u3aHus:
He TpeOyoTCSI.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS! TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://urait.ru — OO6pa3oBaresbHas Tiatdopma «FOpaiT». [/ By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yngamenraneras 6unbmioreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;

3. http://e.lanbook.com — 3BC JlaHs;

4. http://ibooks.ru — 3BC Alibykc.py - 310 60/b1110# BLIOOP aKTyanbHOM JUTepaTyphI AJIs Baliei
OUOMMOTEKH B 3/IEKTPOHHOM BU/IE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DjieKTpOHHO-0HO/IMOTeUHasA CUCTeMa.

CorpeMeHHbIe MpodeccroHanbHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Matlab 2015a SP1;

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

4. DjVuReader;

5. Google Chrome.

5.6. adopmal[oHHbIe TEXHOIOTHH:

B3auMoygielicTBre ¢ obydaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

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

6.2. IIpakTHyeckue 3aHATHA:

. ITpoexTop;

. IuTepakTrBHas JOCKa;

. [InakaTHble MaTepuabl, CoZep)Kalljie o0II1e BUABI MTH M300paykeHHs U3/1e/1i;
. Jlerkopa3bopHbie 00pa3Libl U37eNuii;

. Google Chrome;

. DjVuReader;

. Matlab 2015a SP1;

. PTC Mathcad Prime 5.0;

. WPS Office.

CONOOTUThA WN -

6.3. JTaGopaTopHbIe 3aHATHA:

. [TnakaTHbIe MaTepUasbl, CofiepyKallye 00Ie BU/IbI WK U300paXkKeHUs U3/ie/THi;
. CTeH[| /11 UCCTIeZIOBAHMS] TOUHOCTH YaCOBOTO MEXaHW3Ma;

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

. CTeHp, /151 MiCCleJOBaHUS 3/IEKTPOHHOTO BPEMEHHOTO YCTPOMCTBa;

. Jlerkopa306opHble 00pa3Libl U3/e/ui;

. ITpoexTop;

. InTepaKkTHBHas JOCKa;

. CTeH[ /11 UICCTIeZIOBAHUS perynAaTopa 6e3 coOCTBeHHBIX KoieOaHu;
. Matlab 2015a SP1;

10. PTC Mathcad Prime 5.0;

11. WPS Office;

12. DjVuReader.

OCoOoONOOTUThA, WN -

6.4. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHAIlEHHOe KOMIIBIOTEPOM C JJOCTYIIoM B VIHTepHeT;
2. paboure MeCTa CTyA€HTOB, OCHaIL|eHHbIe KOMITBFOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
JU1A paboThI B 37IEKTPOHHOM 06pa3oBaTeNlbHOU cpejie.
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ITpunoxenue 1
K paboueii mporpaMme qUCIHTLTHHBI
TEOPHS IIOCTPOEHNSI BPEMEHHBIX YCTPOUCTB

AnHoTanusa paboueii nporpaMMsl

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

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TTCK-1.3 criocobHOCTh MPOBOAUTE MPOEKTHO-KOHCTPYKTOPCKUE PabOoThI TI0 CO3/IaHUI0 /IEKTPOMEXaHUYe CKUX
1 MUKPOMEeXaHWYeCKUX YCTPONCTB CUCTeM yTIpaB/IeHUs [IeHCTBUeM MaiorabapUTHBIX JieTaTe/bHbIX arlaparos;
[ICK-1.4 crocobHOCTh pa3pabarbiBaTh  KOMIUIEKCUDOBAaHHbIE — MHOTO(YHKIMOHA/JbHbIE — ABTOHOMHbBIE
VH(OPMAaLMOHHBIE CHCTEMBI /i/Is1 YTIPAB/IeHUs JBIKeHeM ManorabapyuTHBIX JieTaTe/TbHbIX arfaparos.

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

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

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e jyabopaTopHasi paboTa;
*  KOJUIOKBUYM;
* TeCT;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMeskyTouHasi arTecTamus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jast  TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 5 3.e., 180 u. TIporpamMMol AWCIUITUHBI
TpeyCMOTPEHBI JIEKI[UOHHbIe 3aHATHSA (17 u.), mpakTuueckue 3aHATHs (17 u.), 1abopaTopHbIi npakTUKyM (17
4.), camocTosTebHas paboTa ctyaeHTa (129 u).
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IIpunoxenue 2

K paboyeii mporpaMme qUCIHTTHHBI
TEOPHS IIOCTPOEHNSI BPEMEHHBIX YCTPOUCTB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLMIUIMHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,

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.

HaumeHoBaHue padoThI Pexkomenjyemasi iMTeparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue. IloHsATHEe BpeMeHH - 0CHOBHOE yC/I0BHE NPOoTeKaHHs (u3nuecKHUX MpoIeccoB.
O3HakomJ/IeHue C yq96HbIM I1IJIAHOM. 3. M. AKCEJ'HJPO'Z[. . HPOQKTI/IPOBaHI/Ie 4
[TpopaboTKa repeyHst TUTepaTyphbl. 4acoB U 4acoBbIxX cucreM: JL.: 5
N3yuenne matepuasioB o punocopckux u MarHocTpoenwe. JIeHMHTp. OTA-HUe,
(bM3HUYeCcKUX Tpe/iCTaBIeHUSX TIOHATHUS «BPEMS». 1981 (I'maBa 1) >
Wroro no pa3geny 1 14
Pazpen 2. ®usnyeckyue 0CHOBBI NOCTPOEHNsI BpeMEeHHbBIX YCTPOMCTB.
A. B. babkuH, B. A. Benganos, E. @.
I'pssHoB. . CpescTBa nopakeHus U
6oemnpunacel: M.: Vza-8o MI'TY um.
dusnyecKre 0CHOBBI (DYHKITMOHUPOBAHUS H. 3. baymana, 2008 (I'aBa 3) 4
BPEMEHHBIX YCTPOWCTB A. X. Topoxos. . [IpoekTrpoBaHue,
MOJle/IMPOBaHue U HaJ|&KHOCTh
B3pbIBaTe/ell U CUCTEeM yTpaB/ieHUs
cpencrBamu nopaxenus: Camapa: Usg-
Bo CamI'TY, 2013 (Pa3gen 1)
E. B. Kynekos ; BI'TY "BOEHMEX"
uM. [1. @. YcruHoBa. BpeMeHHbIe
Knaccudukaiys BpeMeHHBIX yCTPOUCTB ycrpoiictea. U. 1 YacoBble 4
B3pbIBaTe/IeN. MmexaHusmbl: BI'TY "BOEHMEX" um.
. ®. YctuHoBa, 1995 (Pa3gen 1)
E. B. Kynekos ; BI'TY "BOEHMEX"
uM. [I. @. YctuHosa. BpemenHsle
ycrpoticTBa. U. 2 3neKTpoHHbIe
[MpuHIMNMAa/IbHBIE CXeMbl, Pa3HOBUJHOCTU BpeMeHHble yCTpoiicTea: BI'TY 4
’ "BOEHMEX" nm. 1. ®. YCTUHOBa,
1996 (Pa3gen 1)
Wtoro mno pa3aeny 2 12
Pa3pen 3. YacoBbie MexaHu3Mbl (UM).
PaccmoTpeHre 0CHOBHBIX 371eMeHTOB UM: A. X. Topoxos. . IIpoektupoBaHue,
CITyCKOBOU peryssiTop, KoiécHasi repejjaua, MO/le/TMpOBaHue U HaJ|&>XHOCThb 5
[IBUTaATeJb. B3pbIBaTe/iell U CUCTeM yTpaBieHUs
[IprMeHeHHre CyCKOBBIX Pery/siTOpOB pas3/nyHOro |(CPEACTBaMU ITOPaKEHUs: Camapa: W3a-
THIA. o Cam['TY, 2013 (Pazzen 1, 5
Paccmotpenue geurateneii UM, Mx pa3HOBUHOCTH. cTpanmLpl 19-21)
OCHOBHBIE PaCUeTBL. 3. M. Akcenbpog. . [IpoekTupoBanue 5
" YacoB U YacoBbIX cucTeM: JL.:
OcHoBbI MeTOAUKU pacuéta UM npuMeHUTEeNbHO K
KOHKDETHBIM 06Da3liaM B3pHIBaTe/e MammHoctpoenue. JIeHUHIp. OTJ-HUe, 5
- . 1981 (I'nassi 1-2)
PaCCMOTPEHI/Ie KOJIeCHOM TMepegavyun (KH) - E. B. KyfleOB ; BI'TY "BOEHMEX" 4
Ha3HaueHKe; COCTABHBIX 3/IEMEeHTOB, TIPOQUITH um. JT. ®. YcTuHoBa. BpemeHHbIe
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3yObeB, 4acoBOe 3arieryieHue.

ycrporicta. Y. 1 YacoBsle
mexaHusMbl: BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 1995 (Bce pa3szesnb)

Wrtoro no pasgeny 3 24
Pa3pen 4. OcHOBBI IOCTPOeHHs MHPOTEXHUYECKHX BpeMeHHBIX ycrpoiicTs (IIBY).
PaccMoTpeHre 0OCHOBHBIX KOHCTPYKTUBHBIX } I B. Bap6aruos, E. B. [perosa, A. I1.
5/eMEHTOB MMPOTeXHUYeCKUX BPEMEHHBIX YCTPOUCTB|  Cypnpos. . [THpoTexHHUeCKHe 1 4
(I1BY). OTHEBBIE 1IeM CUCTeM YITPaB/IeHMUs:
®usryecKre 0CHOBBI AeUCTBUSI, KOHCTPYKTUBHbIE CII6.bI'TY "BOEHMEX" um. [I. ®. 4
CXeMbI BO B3phIBaTe/siX Jj1s1 pa3ibuHbix BUoB BII. Yerunosa, 1999 (Bce pasgesi)
OrnpefienieHre BpeMeHU [1eHCTBUSI. A. X. Topoxos. . [IpoektrpoBaHnue, 4
PaccMoTpeHre CBOMCTB Y HOMEHK/IATYPhI MO/ieNMpoBaHKe 1 HaJl&KHOCTh
TIPUMEHseMbI [IOPOXOB U MUPOTEXHUYE CKUX B3pbIBaTe/ied U CUCTEM YIIpaB/I€HUA 4
COCTaBOB. CpeacCTBaMU IMOPaXKeHUs: CaMapa: I/I3,Z[-
Ocobennoctu popmupoanus naptuu IIBY a5 Bo CamI'TY, 2013 (Pasgen 1, 4
KOMILJIEKTOBaHUS TAapTUU U3[Ie/HUI. CTpanuLbl 19-21)
Wrtoro mo paszeny 4 20
Pa3pen 5. I'uapaBinueckye ¥ MHeBMaTHUeCKHe BpeMeHHbIe YCTPOMCTBa.
I". B. Bap6armos, E. B. I'perjoBa, A. II.
Paccmotpenue Gu3snuecKyx MpoLeCCoB TIPU
CmupHOB. . [TupoTexHuueckue u
(YHKLIMOHUPOBaHUY TH/IPABJTNUE CKUX U 3
THeBMaTUueCKU BPeMeHHBIX YCTPOUCTB OFHEBRIE LETA CUCTEM YTIDAB/ICHIA:
' CII6.BI'TY "BOEHMEX" um. [I. ®.
KOHCTPYKTUBHBIE CXeMbl U OTPaHAYeHUs] Yerunosa, 1999 (Bee pasyener) 4
TIPMMEHHMOCTH B Pa3/IMUHBIX B3PhIBATE/SAX. A. X. T'opoxos. . IIpoekTupoBanme,
MO/IeJIMPOBaHNEe U HaZIE>KHOCTh
Pacuét BpemeHU UX [AeUCTBUS. B3pbIBaTe/iell U CUCTeM yTpaBieHUs! 4
cpexnctBamu nopakenus: Camapa: N3a-
[NpumeHeHMe B KaueCTBe TICeBJOMHTErpaToOpoB Bo CamI'TY, 2013 (Paszen 1, 4
YCKOpEeHUsI IBIKYIIUXCsA 00bekToB (BIT) . cTpanmIp 10-22)
Wroro no pa3geny 5 15
Pa3zpaes 6. DneKTpuuecKrue BpeMeHHbIe yCTPOICTBa.
PaccmoTpeHrie 0CHOBHBIX XapaKTePUCTHK 4
9/IEKTPHUECKUX BPEMEHHBIX YCTPOMCTB. 3. M. Akcenbpog. . [IpoekTipoBaHue
®u3ryecKre 0CHOBbI (PYHKIMOHMPOBAHUS YacoB 1 yacoBbIx cucrem: J1.:
KOH/IEHCATOPHBIX BpeMeHHBIX ycTpoicTe (KBY). MaiumnocTpoenue. JIeHUHrp. OTA-Hue, 4
ITOCTOMHCTBA ¥ HEIOCTATKH. 1981 (I'nasa 8)
AHanu3 npoLeccoB 3apsifia v paspsi/ia KOHeHCaTOpoB E. B. Kynbkos ; BI'TY "BOEHMEX"
o o uM. [I. @. YctuHosa. Bpemennsle 4
yepe3 pe3uCTop (MAeanbHbINA U peabHbIA CTyYan). N
M ycrpoucTBa. Y. 2 DeKTpOHHbIe
HOTOKaCKa/jHble KOH/IeHCATOPHbIE BpeMeHHbIe BpeMeHHbie yeTpoiicTa: BITY 4
[Tyt noBbiienus TouHoctu KBY. (MeTof, 1996 (Pasgenst 1-2)
nuddepeHIaTbHOTO BK/IHOUEHHS OTHOCUTELHO A. X. Topoxo. . [IpoeKTHpoBaHue,
TIOPOTOBOTO 3/IEMEeHTa, MeTO/, OTIOPHOTO MOJIe/TMPOBAHHE U HaA&KHOCT 4
HarpsbkeHust, MeTO/, ,03MpOBaHus 3aps/ia B3pbIBaTe/iell U CUCTeM yTpaBieHUst
KOH/IeHCaTopOB, MeToJ, ycTaHOBKK KBY 110 cpezncTBamu ropaxkeHusi: Camapa: M3a-
BpeMeHHOMY UHTepBany). OuieHka TouHocTu KBY. Bo CamI'TV, 2013 (Pa3zen 1,
DNEKTPOXUMUYEeCKUe BpeMeHHble yCTPOMCTBa crpanuiibl 10-22) 4
(ycTpoiicTBa Ha XeMOTPOHAX).
Wroro no pasgeny 6 24
Pa3pen 7. D/1eKTpoHHBIE BpeMeHHbIe ycTpoiicTBa (OBY).
PaccMoTpeHue 3/1eKTPOHHBIX BpeMeHHbBIX YCTPOUcTB | 3. M. Akcenbpos. . [IpoekTupoBaHue 3
(3BY). YacoB U YacoBbIX cucTeM: JL.:
[MpyHnyne! GopMUpPOBaHUS CTPYKTYPHOU U MarmHocTpoenye. JIeHUHIp. OTJ-HUe, 3
NpUHLMNHAIBHON cxeM DBY. 1981 (I'maBa 3)
. " n
CocraBHble yacti OBY (MX mepeueHs, HasHauenue). | L+ B- KYIbKOB ; BITY "BOEHMEX 4
uM. [1. @. YcruHoBa. BpemeHnHble
[IpexcrapieHre JBOMYHBIX BeJTMUMH N
. ycrporcTsa. Y. 2 S1eKTpoHHbIe
3JIeKTpUYeCKUMU cuTHanaMu. Tpurrepbl. CUETUMKI . i 4
AMIIVIIBCOB BpeMeHHbIe ycTpoiicTBa: BI'TY
Y. : "BOEHMEX" um. [I. ®. YcTHHOBa,
[TpuHIMIIBI TTOCTPOEHUST YCTAaHOBKU BpeMeHH! 1996 (Bce pasessi) 3
14 10488




nerictBusi DBY.

OcobenHoctu noctpoenusi OBY B3phIBaTesiei K

A. X. T'opoxos. . [IpoextrpoBanue,
MOJe/IMpOBaHNe U HaZié>XKHOCTh
B3pbIBaTesiell U CUCTEM YyTIpaB/IeHUs

. cpencTBaMu nopaxkeHust: Camapa: Usz- 3
pas3J/IMUHbIM TUIaM B3pbIBaTesIei. 80 CamI'TY, 2013 (Pazzen 1
crpanuiibl 10-22)
Wroro no pasgeny 7 20
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IIpunoxenue 3
K paboyeii mporpaMme qUCIHTTHHBI
TEOPUS IIOCTPOEHNSI BPEMEHHBIX YCTPOVICTB

®OH/JbI ONEHOYHbBIX CPEACTB

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

e UarHocTUYecKas paborta
*  KOJ/UIOKBUYM;

* TeCT;

e BOMNPOCHI K IK3aMEHY;

e jabopaTopHas paboTa;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

KonnokBuym
ITpoBogutcs B ycTHOM dopme. Ha Ko/IOKBUYM BBIHOCHTCS YaCTh Marepuasa SK3aMeHa; OLjeHKa 3a
KOJIJIOKBUYM YUUTBIBAETCS [1PY BLICTABJ/IEHUU OLIEHKU I10 UTOraM 3K3aMeHa I10 JUCLIUIIIMHE.

OTBeT OLleHHBAETCS TPETofaBaTeieM M0 YeThIPEXOA/IbHON CHCTeMe; OLIeHMBAIOTCS KOPPEKTHOCTD U MOJTHOTA
OTBeTa.

Or1eHKa BHICTAB/ISIETCS COTVIACHO CJIEYIOIAM KPUTEPHSM:

«OTJINYHO» - TTTyDOKOE yCBOEHWe MaTepuasa - TIo/HbIe, TI0C/ejoBaTe/lbHble, TPAMOTHBIE U JIOTUYeCKU
W3J1araeMble OTBETHI MPU BUJOU3MEHEHUH BOTIPOCA, TIPaBU/IbHO 000CHOBAHHBIE PEIIeHUs, B/lafIeHHe
Pa3HOCTOPOHHUMU HaBLIKaMH U IpHeMaMu;

«XOpOIIIO» - 3HAHWE MPOrPaMMHOT0 Matepurasa - TPaMOTHOe U3JIoKeHKe, 6e3 CylieCTBeHHBIX HETOUHOCTeH B
OTBeTe Ha BOTPOC, TIPAaBU/IbHOE MPUMEHEHHe TeOPeTHUeCKUX 3HAHUMH, B/lajieHre HeoOXOIUMBIMY HaBbIKaMU
TIPY BBITIOTHEHUH TTPAKTUYeCKUX 3a71ay;

«Y[,0BIETBOPUTE/ILHO» - YCBOEHHEe OCHOBHOTO MaTepuaJia - IIpU OTBeTe [J0MyCKaloTCs HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/bHbIE (POPMYIUPOBKH, HapyllieHHe TI0C/ie[loBaTeIbHOCTH B M3/I0KEHUU MaTepuyasa,
3aTpyiHEeHUS B BLITIO/THEHUU TTPAKTUUeCKUX 3a/JaHul;

«HEyIOB/IETBOPUTETBHO» - He3HaHHe MaTepuasa, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHNS TIPH
BBIMOJTHEHUH TIPAKTHUYECKHUX PabOoT.

ITo pesynbTaTam czjaur 0OyUaroIMCsT KOJUIOKBUYMaA TIpeToiaBare/ib BHICTAB/IsET OLIEHKY COITIaCHO
BbIIlIeYKa3aHHbIM KPUTEPUSM, TIPY 3TOM KOHTPOJIbHOE MEPONpHUsATHE CUNTAeTCS MPOAeHHBIM YCIIeIIHO B
CJlyyae TIOyueHUst 00yUaroLUMCs OLieHKU He HIKe, UeM "yI0BIIeTBOPUTENBLHO .

[Tpumepbl BONPOCOB, BEIHOCHMBIX Ha KOJ/JIOKBUYM:

. Onpe/iesieHye TIOHSITUS «BPEMSI» B HAyUHBIX TPy/aX B 061acTy GU3UKK U prsiocoduu.
. MeTozpl U3MepeHusi BpeMeHH, 3Tajl0Hbl eJMHUL] BpeMeHU.

. [Tpubops! Asst i3MepeHUsi BpeMeHH.

. Kinaccuduikarum BpeMeHHBIX YCTPOICTB B3phIBaTesiel,

. [IpuHLIMNIMaIbHbIe CXeMbl, PAa3HOBU/IHOCTH BpeMeHHBIX YCTPOWCTB B3pblBarTesieil.

. [IpyMepb! KOHCTPYKLIMI BpEMEHHbIX YCTPOUCTB B TUIOBBIX B3pbIBATE/ISIX.

. KOHCTpYKTHBHBIE CXeM UaCOBBIX MEXaHHU3MOB B3pbIBaTesIel.

. CTpyKTypHasi cxeMa 4aCOBOTO MeXaHH3Ma, COCTaBHbIE 37IeMEeHTHI.

. OCHOBHBIe NapaMeTpbl U TEXHUUECKHe XapaKTepPUCTHUKH YaCOBBIX MEXaHU3MOB.

10. CriyckoBbIe pery/siTopbl YUaCOBbIX MeXaHHU3MOB.

11. Uctopusi pa3BUTUS CITYCKOBBIX PETY/ISITOPOB.

12. OCcHOBHbIE MMapaMeTpbl CITyCKOBBIX PeryJsiTOPOB.

13. ®a3oBble U (pa30BO-BpEeMEHHBIE arPaMMbI JIBVXKeHUS OaaHca.

14. IlupoTexHHUYeCKre BpeMeHHbIe yCTPOKCTBA B3phIBaTesiel.

15. OcHOBHBIe TapaMeTphl U TEXHUUYECKHe XapaKTepUCTUKU MMPOTeXHUYECKUX BPEMEHHBIX YCTPOUCTB.
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16. TexHO/MOrMYeCKUe acrieKThl OTPAOOTKYM BpeMeHH JIeHCTBHS TMPOTEXHUUECKIX BPEMEeHHBIX
YCTPOWCTB.

Tect
TecroBbie 3aganus (10 BOpocoB, 25 MUHYT).

Kputepun olieHMBaHMS — NPaBWIbHbIE OTBETHI Ha TIOCTaB/IeHHbIe BOIIPOCH];
ToKa3aTesb OLleHWBaHUs — MPOLIEHT BepHbIX OTBETOB Ha BOIPOCHI;

IIKaJa OLeHUBAHHUS — Bbl/le/IeHO 4 YDPOBHSI 0CBOEHUsI KOMIIETEeHL[Hii:

- BBICOKMH, OL|eHKa "oT/InuHO", 6osiee 80 % mpaBU/bHBIX OTBETOB,;

- I0CTaTOuHbIH, olleHKa "xopoiio", oT 60 10 80 % rnpaBUILHBIX OTBETOB;

- IIOPOTOBBIM, OLleHKa "ynoBnaeTBopuTensHO" 0T 50 10 60 % NpaBUIBHBIX OTBETOB;

- KpUTHUEeCKUH, OLieHKa "HeyJ0Bl1eTBOpUTeNbHO", MeHee 50 % MpaBWIBHBIX OTBETOB.

TectupoBaHre He0OXOAUMO 17T TEKYILIETO KOHTPOJISI M JOPMHUPOBaHUS PEHTHHTA CTy/leHTa K MOMEHTY
sk3aMmeHa. [To pe3ysbTaTaM BbINOTHEHMs 00yJaroLMCs TecTa Mpero/aBaTesib BLICTAB/SIeT OLeHKY COIJIACHO
BBIIIIeYKa3aHHbIM KPUTEPUSM, IIPY 3TOM KOHTPOJILHOE MePONpUATHE CYATAETCS YCIIEIHO POKeHHBIM B
CJTyJae MomyuyeHusi 00yUaroIMCs OLJeHKH He HIDKe, yeM "yZIOB/IeTBOPUTE/HHO" .

[TepeueHb TeCTOBBIX 3aJJaHUI TIPUBE/IEH B MaTepraiax yueOHO-MeTouueCKOro KOMILIeKCa.

Bompocsl K 3K3aMeHy

1. TTonsiTHE BpeMeHH, TIPUOOPHI M3MepeHUst BpeMeHH, BpeMeHHbIe YCTPOUCTRaA.
2. Victopusi pa3BUTHsI BDEMEHHBIX yCTPOMCTB /1711 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 BpeMeHH, 3TaJIOHbI eTUHUL] BpeMeHU. [TpuOopkI /71 N3MepeHust BpeMeH!
6. UacoBble MexaHHU3Mbl. OCOOEHHOCTH YaCOBBIX MEXaHU3MOB B3pbIBaTe/eH.
7. dusnueckre 0CHOBBI (PyHKLIMOHUPOBAHUS U KOHCTPYKTHUBHBIE CXEMbI YaCOBBIX MEXaHHU3MOB.
8. OCHOBHBIE 3/1eMeHThI YaCOBBIX MeXaHHU3MOB: JBUraTe b, KosécHas nepesaua (KIT), ciyckoBoii perynsrop.
9. CIyCKOBBI€ PEry/IsiTOpbI C COOCTBEHHBIMU KOjie0aHUsIMU (C BO3Bpalljaoieli cujioii). @u3nueckre 0CHOBBI
UX IeHCTBUSA KaK KojiebaTe/TbHOU CHCTeMBI.
10. ®a3zoBbIe U (ha30BO-BpeMeHHBIE JUAarpaMMbI KoieOaHui 6ananca. Teopema Opu.
11. CriyckoBele perynsTopbl 6e3 co6CcTBeHHBIX KosiebaHuii (Oe3 Bo3Bparijaroreit cisbl). Pr3ndeckre 0CHOBBI
WX JefCTBUsA Kak KojebaresibHOH cuctembl. [lepros konebanuit 6amaHca.
12. KonécHas riepesiaua B 4aCOBOM MexaHU3Me, e€ Ha3HaueHHe; COCTaBHbIE 37IeMeHThI, MPOGMIu 3yOLeB.
OCHOBHBIE pacyeTsl.
13. TlepeiaTOYHOE YKC/IO MAphI 3yOUaThix KOEC U KOJIECHOH Tepe/iauu B 11eJIoM, Tiepesiaya
MOMEHTa B KOJIeCHOU Tiepesiaue, K03(hpULiieHT 1mosie3Horo AeHCTBUS.
14. IlupoTexHUYeCKUe BpeMeHHbIe yCTPOMCTBA. JJOCTOMHCTBA M HeZlOCTaTKU MUPOTEXHUYECKUX BpeMeHHBIX
YCTPOWCTB.
15. TIpMeHeHre MUPOTEXHIUYECKUX BPEMEHHBIX YCTPOWCTB BO B3DBIBATEIsIX.
16. dusnyeckre 0CHOBBI PYHKLMOHUPOBAHUS MUPOTEXHUYECKUX BPEMEHHBIX YCTPOWCTB, BPeMsI
(yHKI[MOHUPOBAHUSI.
17. KOHCTPYKTHBHBIE CXeMbl TMPOTEXHUYECKUX BPEMEHHBIX yCTPOWCTB, IPUMeHsieMble TTMPOTeXHUUe CKIe
COCTaBHI.
18. PacueT BpemeH# (HyHKLIMIOHUPOBaHUSI TMPOTEXHAYECKOTO BPEMEHHOTO YCTPOUCTBA (BpEMEHH rOpeHHUst
MMPOTEXHUUYECKOTO COCTaBa).
19. TIpyMeHsieMbIe TIOpPOXa ¥ MUPOTEXHUUYECKHUE COCTABHI - OBICTPO- ¥ Me/|JIEHHO Topsliye, B TUPOTEXHUYe CKUX
BpeMeHHBIX YCTPOMCTBaX pa3/IMyHOTO Ha3HaueHUs.
20. TouyHOCTB AEHCTBUS MMPOTEXHUUECKUX BPEMEHHBIX YCTPOMCTB. KpaTkre cBeJileHHst O TeXHOIOTUU
W3rOTOBJIEHHS] IMPOTEXHUYECKUX BPeMEeHHBIX YCTPOUCTB U 0 KOHTPOJIe BpeMeHH X /1eHCTBUSL.
21. MeTozbI UCTIBITAaHUI TMPOTEXHUYECKHUX BDEMEHHBIX YCTPOMCTB Ha BpeMsi JieiicTBUs. PacyeT npefesibHbIX
OTKJIOHEHUI1 BpeMeHH JieNCTBUS.
22. ®opMHUpOBaHKe TIAPTHUH W3 TPYIII OFHOPOAHBIX MUPOTEXHUUECKUX BPEMEHHBIX YCTPOUCTB.
23. O6111as1 XapaKTePUCTHKA 37IEKTPUUECKUX BPEMEHHBIX YCTPONCTB B3phIBaTe/eH.
24. BpeMeHHbIe YCTPOMCTBA Ha XeMOTpoHaX. dr3nueckre 0CHOBHI QPYHKIMOHHUPOBAHUSI.
25. KongieHCcaTopHble BpeMeHHble yCTporcTBa. PU3nuecKre 0CHOBBI IPOCTENIINX KOH/IeHCAaTOPHBIX
BpPEMEHHBIX YCTPOMCTB, TOCTPOEHHBIX 110 cxeMe R-C 1ernouxy.
26. D/IeKTpPOHHBIE BpeMeHHbIe ycTporicTBa. O011jasi XapaKTeprUCTHKA, AUCKPETHBIM MTPUHIIATI
(YHKLIMOHUPOBaHWS, K/IaCCUPUKALIUS, CTPYKTYPHBIE CXeMbI 3/IEKTPOHHBIX BpEMEHHBIX YCTPOUCTB.
27. YcTaHOBKa BpeMeHH JeliCTBUs 3/IEKTPOHHBIX BpEMEHHBIX YCTPOUCTB. BUABI 1 CrI0COOBI yCTaHOBKH.
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28. 3azaroliyie TeHepaTopkl, (POPMUPOBATeIM UMITY/ILCOB IS 3/IEKTPOHHBIX BDEMEHHBIX YCTPOUCTB. Jenmurenu
yacTtoTsl. IIpencraBneHye urcen B IBOUYHOM KOZ€.

29. Tpurrepsl Kak 0CHOBa CYETYMKOB UMITY/IbCOB U JienuTeseii 4yacToTbl. CUTUMKY (KOJIbLIEBOM CUETUMK,
pEerucTp, perucTp C¢ABUra, CY6TYrK /I>KOHCOHA, ABOMUHBINA CUETUMK, JBOMUHO-AECITUYHBINA CYETUMK).

30. TouHoCTb [eliCTBUSI KOH/IEHCAaTOPHBIX BpeMeHHBIX YCTPONCTB, pacyeT, [IyTH IIOBbIIIeHUs].

31. Ilpouecch! (PyHKI[MOHMPOBaHUsI MHOTOKACKa/JHbIX KOH/IeHCAaTOPHbIX BPEMEHHBIX YCTPOHCTB.

32. OCHOBHbIe pacueThbl KOHEHCATOPHBIX BDEMEHHBIX YCTPOUCTB (TOUHOCTh [JeHCTBUS, BpeMs [1eHCTBUS,
rapaMeTphbl 31eKTPUUECKHX CXeM).

JIaGoparopHas padora

Ha nepBoM 3aHSTHH /|15l BCe IPYIIITbI TPOBOAUTCS UHCTPYKTaXK Ha paboueM MecTe 10 MpaBUiaM
cobmozieHust TpeboBaHMI 10 TeEXHUKH 0€30TIaCHOCTH U O TIOpSiZIKe J0TyCKa K 1abopatopHbeiM paboram. B
KHUTe yJyeTa MepBUYHOT0 MHCTPYKTaXKa KaXK/bIi 00yJaroIiiics paCyChIBaeTCs 1o (aKTy TPOBeJeHUsI
WHCTPYKTaka 3TOTr0 BU/.

OO6yuatoImuMcst coo0bIIIaeTCs MOPSIIOK OMyCKa, BLIMOJIHEHHS U 3aIUThl JabopaTopHbIX pabort. ITpu
HeoOXOZIMMOCTH rpyTina obyJaronuxcs pa3drBaetcst Ha 6pura/ipl o 2-3 yeynoBeka. O0y4arouMcs BbIIAIOTCA
3a7laHus ¥ O/1aHKU 0TUYeTOB. JIOMYCKOM K BBITIOJTHEHUIO JIP AB/IseTCS MPaBUILHO 3aM0/THEHHbBIN 6/1aHK OTYeTa.
[TpaBUILHOCTH 3aroHeHUs b/1aHKa 0TUYeTa U 0MYCK K BBIMOJHEHHIO paboT OCYIIeCTR/SET MPero/jaBaTeib.
Ortuert o JIP nipefcTaB/isieTcs B IieyaTHOM Bujie B (opmare, TipeyCMOTPEHHBIM I11a0JI0HOM OTYeTa o
nabopatopHoii pabore.

Ortuet He MOXKeT ObITb MPUHST U TIO/JIEXXUT 10paboTKe B CITydae:

- OTCYTCTBHSI HEOOXOAUMBIX Pa3iesioB,

- OTCYTCTBHsI HEOOX0AUMOTO rpahrueCcKoro MaTepuana,

- HEKOpPeKTHO# 00pabOTKH pe3ysibTaToB N3MepeHuH,

- OTCYTCTBUSI BBIBO/JIOB 110 pabore.

3aumra oTYeTa MPOXOAUT B (hOpMe /J0K/Ia/ia CTY/eHTa 110 BBINOJIHEHHOM paboTe U OTBETOB Ha BOTIPOCHI
TperofiaBareyisi.

Ol1eHKa KaueCTBa BhIMOTHEHHs 1ab0paTOpHOI paboThI OCYITeCTB/ISIETCSI TIPEo/aBaTesieM 1o
yeThIpEXOA/ILHOM crcTeMe. B cilyuae, ecyii 0TBeThbI 00yYaroIerocsi BO BpeMsl 3all{UThl COOTBETCTBYIOT
yKa3aHHbIM TpeOOBaHMsIM, 00yUatOIIUICS TTOTyYaeT MaKCUMa/IbHOe KOJTMYeCTBO OasiioB.
OLIeHMBaIOTCS yMeHHe TIPUMEHUTD TI0/TyYeHHbIe TEOPeTHUYECKHe 3HAHU, COOII0ieHre TIPABUT TEXHUKU
0e301acHOCTH, CBOEBPEMEHHOCTh BBITIO/THEHHS J1aO0PaTOPHBIX paboT.

OCHOBaHUSIMU JIJIsl CHYPKEHHUS KOJTMUeCcTBa 6asiioB B [jpiara3oHe OT "OTIMYHO" [0 "HeyI0B/IeTBOPUTEBHO"
SIBJISIFOTCSI:

- HeOpeXXHOE BBITIOJTHEHHE,

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

- HeBepHbIe OTBETHI Ha BOIIPOCHI IIpero/iaBaTesis.

KoHTpO/IbHOE MepOTpUSTUE CYMTALTCS TIPOHIEHHBIM MPU OTCYTCTBUM y 00YUYarOIIerocst OoTMETOK
"HeyZoB/IeTBOPUTEILHO" 3a JlJabopaTopHbIe paboThI.

JK3aMeH

OO0yuatoIuiics UMeeT MPaBo Ha MoyyeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKU MPU YCIOBUN
YCIIEIITHOTO TTPOXO0XK/I€HUS TeKYIIer0 KOHTPOJIS yCIIeBaeMOoCTH B (pOpMe AMarHOCTHUUeCKOM PaboThI B
COOTBETCTBUU C rpauKoM pazzena 4.

Borpockl K 3k3aMeHy 0hopMIISIOTCS B BUie OuieTa. BueT BK/touaeT B cesl IBa TEOPETUUECKUX BOTIPOCA.

OLieHKa BBICTAB/ISETCS COIVIACHO CJIeAYIOLIUM KPUTEPUSIM:

«OTJINYHO» - TTTyOOKOe yCBOeHHe MaTepuasa - TIOHbIe, TT0C/iejoBaTe/lbHble, TPAMOTHBIE U JIOTHYeCKU
W3JlaraeMble OTBETHI MPU BUJOU3MEHEHUH BOMPOCA, TIPaBU/IbHO 000CHOBAHHbBIE PEIIeHus, B/lafIeHHe
Pa3HOCTOPOHHUMMU HaBbIKaMH U IpUeMaMu;

«XOpOIIIO» - 3HAHWE MPOTPAMMHOT0 MaTepHrasa - TPaMOTHOE U3JIoKeHHe, 6e3 CyIieCTBeHHBIX HETOUHOCTeH B
OTBETe Ha BOTPOC, TIPAaBU/IbHOE MPUMEHEHHe TeOPeTHUECKUX 3HAHUMH, B/IajIeHHe HeoOXOIUMBIMY HaBbIKaMU
TIPY BITIOTHEHUH TTPAKTUYECKUX 3a/1ay;

«y[,0BIIeTBOPUTE/ILHO» - YCBOEHNE OCHOBHOTO MaTepuaJia - IIpU OTBeTe [J0MyCKaloTCs HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/IbHbIE (POPMY/IUPOBKH, HapyllieHHe TI0C/IefloBaTeIbHOCTH B M3/I0KeHUU MaTepyara,
3aTpyAHEeHUs B BBITIOJTHEHUH TTPaKTUUECKUX 3a/JaHUii;
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«HEeY/|0BIeTBOPHUTE/IBHO» - He3HaHHe MaTepyasia, TIpH OTBeTe BO3HUKAIOT OIMOKH, 3aTPYAHEHHUS TTpU
BBITIOTHEHUH TIPAKTUUECKHUX PaboT.

[Tpu yc/10BMY MOTHOTO M CBOEBPEMEHHOTO BBITIONTHEHUSI BCEX MPeyCMOTPEHHBIX paboueii mporpaMmoit
JUCLIUTIIMHBI KOHTPOJIBbHBIX MEPOTIPUSTUI J0MyCcKaeTcsi 0hOpMIISTE 9K3aMeH 10 AUCLUTUIMHE Ha OCHOBaHUH
tectupoBanusi: 20 Borpocos, 1 akazemuyeckuii uac. [1porieypa rpoBefieHs: U KpUTEPUH OLieHUBaHUs
aHAJIOTUYHBI TECTHPOBAHUIO, Pean3yeMoMy B TPOILeCCe TIPOXOXK/IeHUs PyOeXKHOU aTTeCTal[|uy.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AynuTopHBIe 3aHATHS B
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Pa3pen 1. BBepenue. BOmpock! K
IlonsiTnie BpemeHH - SK3aMEH
5 9 |ocHOBHOe yc/10BHE 16 2 1 0 1 14 10 | 10 Y
KonnokBuywm,
npoTeKaHus (pU3nYecKux
Tect
NPOLeCCOB.
Pa3pen 2. ®usnueckue %gf;g;l K

5 9 |ocHOBBI IOCTPOEHUA 14 2 1 0 1 12 15 | 15 Tect Y
BpPEeMEeHHBIX YCTPOMCTB. o —

Borpocs! K
5K3aMeHy,

5 9 Pa3pen 3. YacoBbie a1 | 17 5 8 4 24 0 0 JlabopaTopHast
Mexanu3msl (UM). pabora,

Kosnnoksuywm,
Tect
Pa3pen 4. OcHoOBBI
Borpocs! k
NOCTPOeHHUs SK3aMeH
5 9 |mMpoTexHUYeCcKHX 26 6 2 0 4 20 20 | 20 Y
. KonnokBuywm,
BpPeMeHHBIX YCTPOICTB Tecr
(IIBY).
Pasgen 5. Bormpocs! k
I'mppaBinueckue u JKSAMEHY,

5 9 20 5 2 3 0 15 15 | 15 |JIaboparopHasi
NHeBMaTU4ecKue paora
BpeMeHHbIe yCTPOoHCTBa. Tecr

Bormpocs! k
Paspen 6. DnekTpuueckune SKIAMEHY,
59 A 5. prr 33,9 | 4 2 3 | 24 | 20 | 20 |Ta6oparopHas
BpeMeHHbIe YCTPOoNCTBa.
pabora,
Tect
Bonpocs! K
Pazpen 7. DieKTpoHHBIE 3K3aMeHy,
5 9 |BpeMeHHBIe yCTPOIiCTBa 30 | 10 2 4 4 20 20 | 20 |/TaGopaTopHas
(9BY). pabora,
Tect
Bcero 3a 9 cemectp 180 | 51 | 17 17 17 129 | 100 | 100
Bcero no gucuuninHe 180 | 51 17 17 17 129 | 100 | 100
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