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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
JATUYUKU MTHTEPBAJIOB BPEMEHU 1 YCTAHOBOYHBIE 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
¢ 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:

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:

3HaYeHWs] U MecTa BPeMEeHHBIX YCTPOWCTB B CHCTeMe pa3pabOTKH, MPOM3BOJCTBA M SKCIUTyaTaLdH
W31e/ni;

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

TIOKa3aresiell TOUHOCTH JI€HCTBUS B COOTHOIIEHUH C (PyHKLIMOHUPOBAaHNEM O0OBEKTOB;

CTPYKTYPBI 1 COCTaBa TEXHUUECKUX TpeOOBaHMH, NPeAbsBIIsieMbIX K BDEMEHHbIM yCTPOWCTBAM;

TeXHUUYEeCKOTro peryiaMeHTa [1POeKTHPOBAHUS U3[e/TUii;

YMeHus:

MareMaTH4yeCcKH OIMCHIBATh 0a30BbIe MPOoLecchl PYHKI[MOHUPOBAHUSI BDEMEHHBIX yCTPOMCTB;

MIPUMEHSITb MeTO/bI 00pabOTKM pPe3y/ibTaToB MCIBITAHUK MeXaHU3MOB BPEMEHH;

COCTaB/SATh MaTemMaTHueCcKue MOJe/M, OIMChIBalole YCI0BUS (YHKLIMOHUPOBaHUSI BpeMeHHbBIX
YCTPOWCTB;

HABbIKU:

roctpoeHus $a3oBbIX U (a30BO-BPEMEHHBIX MiarpaMM OCLIW/IISTOPOB Pa3/IMyHOr0 TUIIA.
IICK-15

3HAHUA:

OCHOBHBIX 371eMeHTOB BPeMeHHbIX yCTPOWCTB;

YMeHus:

BBIOVpaTh U OL|eHMBaTh TOYHOCTb [IeHCTBUSI BPEMEHHBbIX YCTPOWCTB B COCTaBe B3phIBaTess [Ist
KOHKDETHBIX BU/IOB O0OEIpUIacos;

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

HaBbIKU:

HaXOJWTb OCHOBHbIE CTaTUCTHYeCKHe TapaMeTpbl TOUYHOCTU [elCTBUSI BpeMeHHBIX YCTPONCTB Ha

Pa3/IMYHBIX MPUHLUIIAX ,Z[EﬁCTBHSI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Mucuunmna JATYUKY MHTEPBAJIOB BPEMEHU 1 YCTAHOBOYHBIE YCTPOMCTBA
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
[IporpaMMsl IIOATOTOBKY 10 HarpasieHuto 17.05.01 boenpunach! u é3pbléament.

CogeprkaHue JUCLUIVIVHSI BJIIeTCs JIOrnyecKUuM npopopkenrem sucuuiuie: @U3NUKA, BBICIITASA
MATEMATUKA, TEOPETUYECKASI MEXAHUWKA, TEOPUSI MEXAHUW3MOB U MAININUH,
JJIEKTPO-PAJVNOKOMIIOHEHTbBI ABTOHOMHBIX NH®OPMAIIMOHHBIX n
YITPAB/IAOIINX CUCTEM, TEOPETUUYECKUE OCHOBBI B3PBIBATEJIE,
CXEMOTEXHUYECKOE ITPOEKTUPOBAHUE J3JIEKTPOHHBIX Y3/I0B B3PBLIBATEJIEMN,
AHAJIN3 KOHCTPYKIIUI B3PBIBATEJIEN, PATIO®U3NKA.

Copep>kaHue JUCLUMIUIMHBI SIBJIsIeTCS 0CHOBOM Ajist ocBoeHust gucuuiuivd: IPOEKTUPOBAHUE N
MOJAE/INPOBAHUE JJIEKTPOMEXAHNYECKHUX B3PBIBATEJIEN, JUCKPETHBIE
JTEKTPOHHBIE YCTPOMCTBA B3PBIBATEJIEN, TIPOEKTUPOBAHUE Y MOJE/IMPOBAHUE
SJIEKTPOHHBIX B3PBIBATEJIEN], METO/IbI WCIIBITAHUM B3PBIBATEJIEN,
IPDPEKTUBHOCTh MW HAJEXHOCTH, MUKPOJJIEKTPOMEXAHUYECKUE CHCTEMBbI
B3PBIBATEJIEN, IUATHOCTHUKA CUCTEM YIIPAB/TEHUS.

[MpesBapuTebHBLIE KOMITETEHI[H, CHOPMHUPOBAaHHBIE Y 00yUarOIIerocs /10 Hauasa U3yueHus TUCIATUTAHBL:

¢ OIIK-10 — CriocobeH MpUMeHsTb MeTO/[bl MaTeMaTHyeCKOTO aHa/ln3a, MOZIeTMPOBAHMUS U CUCTEMHOTO
TIPOEKTUPOBAHUS, TEOPETUUECKOT0 U SKCIIepUMeHTa/IbHOT0 UCC/Ief0BaHUs [J1s PellleHNs] UH)XKeHePHBIX
3a/ja4 MPOEKTHUPOBaHUs, IPOU3BO/CTBA Y UCIIBITAHUS OPYKUS U CUCTEM BOODY>KEHUS

¢ OIIK-11 — CrniocobeH OpUeHTUPOBAThLCS B TIPOOJIEMHBIX CUTYAI[USIX M PEIIaTh CI0XKHbIE BOTIPOCHI
TIPOEKTUPOBAHWsI, TPOU3BO/CTBA, UCTIBLITAHUS 1 IKCIITyaTalii OOeNpUITacoB 1 B3pbIBaTesiel pa3TMuyHOro
TUTA ¥ Ha3HaYeHus!

¢ OIIK-2 — CrniocobeH caMOCTOSATe/TEHO IPUMEHSITH TIPHOOpeTeHHbIe MaTeMaTHyecKue,
eCcTeCTBEHHOHAyUHble, COLMa/IbHO-3KOHOMUYECKUe U NTPodeCcCHOHa/IbHble 3HaHUS /1S pellleHNs]
VH)KeHEePHBIX 3a/ia4

¢ OIIK-7 — CrniocobeH aHaM3UPOBATh TEKYIIee COCTOSIHUE U TEHEHINY Pa3BUTUS OPY>KUS U CUCTEM
BOODY>KEHUSI

e OIIK-9 — CrniocobeH oCy1ecTBAATh MPodeCcCHOHaNBHYIO AeSITebHOCTD B Chepe MPOeKTUPOBaHMS,
TIPOM3BO/CTBA U UCIIBITAHUS OPY>KUSI M CHCTEM BOOPY)KeHHUs, B TOM UHCJIe C YIeTOM SKOHOMUUECKHUX,
TPaBOBBIX, SKOJOTMUYECKUX U COL[MA/IbHBIX OTpaHUUYeHU ¥ HOpMaTHBOB

¢ TICK-13 — CriocobeH OpyUeHTHPOBATLCSl B MHOT000pasyy JUHAMHUECKHX BO3E€HCTBUM Ha pa3/IMuHbIe
B3pbIBaTe/M Ha BCeX 3Tarnax Ux (pyHKLIMOHMPOBaHUS U 3KCIUTyaTaluu

¢ TICK-14 — CniocobeH MpoeKTUPOBaTh U KOHCTPYUPOBATh B3PHIBATE/TU PA3/TAUHOTO HAa3HAYEHHUSI

e [ICK-15 — CnocobeH 1eMOHCTPUPOBATh 3HAHUS NIPUHLMIIOB JelCTBUS B3pbIBAaTe/IeN U UX
(YHKLIMOHUPOBaHUs

¢ TICK-16 — CriocobeH nMpyMeHSITb OCHOBHBIE METO/IBI PacueTa CUCTEM TpefoXpaHeHust B3phiBaTeneit

¢ TICK-18 — Criocob6eH IeMOHCTPHPOBATh 3HAHMS CIIOCOOOB repejauu MH(GOpMaLUY Ha B3pbIBATE/IN B
niporjecce Ux 60eBOro MpUMeHeHHst



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
BpeMenH. Onpe/ienieHye BpeMeHH KaK arlpiOpPHOTo reOMeTpHyYeCKOro
riapameTpa, XapaKTepU3YIOLIero ABHKeHUE U AB/IAIOIIerocs yC/I0BUeM
CyLLIeCTBOBaHUSA U3MEHEHHUS. Hpe,[[CTaB]'IeHl/Ie BpeMeHH B Cb]/Bl/lKe "
¢unocodpuu. TToxsiThe MHTEPBAJIOB BpeMeHH. [IpaKTiyecKre criocodbl
4 8 M3MepeHHs! HHTepBaIoB BpeMeHH. VIHTepBasibl BpeMeHH, U3MepsieMble BO 9 3 2 0 1
B3pl:lBaTe]Il:HOfl TexHuKe. MecTo 1 3HaueHHe AaTUMKOB MHTEPBaJI0B
BpPeMeHH B HayKe, TeXHUKe U ObITy. [JaTUMKN MHTePBaJIOB BPeMeHH KaK
COCTaBHbIe YaCTH MPOrpaMMHO-aINapaTHbIX CPe/ICTB U YIIPAB/IAIOIIMX
cucreM. Kpatkast McTopusi pa3BUTHsI U3MepeHust BpeMeHH. JlaTunku
WHTEepBaJ/IOB BpeMeHU B3pblBaTeﬂeﬁ.

15

15

Paszpen 2. du3HyecKHe 0CHOBBI IOCTPOEHHS JATYHKOB HHTEPBA/IOB
BpemenH. Knaccudukaiys aTulkoB MHTepBaloB BpeMeHH B3phbIBareriei,
TMPUHLIMITHA/IBHbBIE CXeMbl, Pa3HOBUHOCTHU. [IaTuUMKM MHTepBa/oB BpeMeH!
O/IHOKpATHBIE 1 MOBTOPSIOI{HeCs. YCTaHOBOYHbIE YCTPOIICTBa,
onpezienieHre. CTPYKTypa yCTAHOBOUHBIX YCTPOHCTB JATUMKOB 9 3 5 0 1
VHTepBaJIOB BPeMeHH BO B3pbIBaTe/IsiX. [IPUHLIUITBI TOCTPOEHMSI.
Tpe6oBanust. [Tokasare/y KauecTBa JaTuMKOB MHTEPBA/IOB BPEMEHU 1
YCTaHOBOYHBIX YCTPOMCTB: TOYHOCTb, TOMEXO0YCTOHUMBOCTS,
SHepronotpeb/ieHne, JUCKPETHOCTD, JUara30H OTCYMTHIBAEMBIX BPEMeEH,
MaccorabapHTHbIe T10Ka3aTesTd, TEXHOJIOTHUHOCTB U JIp.

10

10

Paszpen 3. OCHOBBI IOCTPOEHHUs AATYHKOB HHTEPBA/IOB BpeMeHH Ha
MCIN0/Ib30BaHMH YaCOBBIX MeXaHH3MOB. THITOBbIE CXeMbI YacoB.
Kunemarnyeckue cxembl. Pu3nyeckiie 0CHOBbI (DyHKIIMOHUPOBAHUS U
KOHCTPYKTHBHBIE CXeMbI YaCOBbIX MeXaHU3MOB. OcobeHHOCTH
WCIIO/Ib30BaHMs BO B3pbIBaTe/IsIX K pa3/MuHbIM Goerpunacam. TpeGoBanust
K 4acoBbIM MexaHnu3MaM. OCcHOBHbIe 371eMeHTbl UM: CITyCKoBO#
perynsTop, KolecHas epefjaua, iBUrate/ib. YCTaHOBOYHbIE YCTPOICTBa
YaCcOBBIX MeXaHU3MOB. OCHOBBI MeTOMKHU pacueta YM. YacoBere
KostebaTe/bHbIe CHCTeMbl GanaHC-Bo0COK. CITyCKOBbIE PEryJISTOPbI U X
Ha3HaueHue, PasHOBUJHOCTH, ofLIue Gu3ruecKre OCHOBBI
(yHKIMOHMPOBaHUS, COCTaBHbIe YaCTH. IlapaMeTpsl CITyCKOBBIX
perynstopoB. AHau3 QyHKLMOHUPOBAHHsI CITyCKOBBIX PETy/ISITOPOB C 26 16 4 8 4
WCIO/Ib30BaHKHeM (a30BbIX 1 (Da30BO-BPEMEHHBIX JHarpaMM.
J106poTHOCTH KoseGare/ibHOM CUCTeMbl 6aslaHC-BONOCOK. TeXHOIOr st
TPOU3BO/ICTBA U MCTILITAHUSL. VICTOUHHKY SHepruy, pUMeHsieMble B
YacoBbIX MeXaHH3Max. [ipurarenyt UM, uX pa3HOBUAHOCTH, KOHCTPYKLUS
COCTaBHBIX YacTeil. PacueT HHePLIMOHHBIX JiBUraTesel, MPY>KMHHbIX
nBuraresieid. MOMEHT CriMpasibHON 4acoBOii py>kuHbl. Criocobbl
TIOBBILIEHHs K03(dHLIMeHTa MT0/1e3HOT0 AelcTBYsl. TeXxHoIorn4Iecke
ocobeHHOCTH u3roToBieHust ABuraresneii UM. Konecnast nepezada (KIT),
ee Ha3HaueHHe; COCTaBHbIE 3/IeMeHThI, TpoduM 3yObeB, yacoBoe
3alieruieHye; TlepejaToqHOoe YKC/IO Maphl 3y6uathix Kostec u KII B 1jesiom;
niepegaua MmomeHTa B KIT; KIT/T KI1. Y4eT cur, felCTBYIOIIKX a eTanu
KII npu ABwkeHnu Goenpuraca.

10

10

10

Paszpen 4. IIuporexHHYeCKHe JAaTYHKH HHTEPBA/IOB BPeMeHH
B3pbIBareseii (IIBY). OcHOBHEIe (pr3MUeCcKue MpoLecchl,
onpeesnsitole GyHKLHOHUpoBaHUe TIBY. OCHOBbI AeHCTBYS,
KOHCTPYKTHBHbIE CXeMbl. PacueT BpeMeHU (YHKLIHOHUPOBaHUs (BpeMeH!
rOpeHus MMPOTEXHUUEeCKOr0 COCTaBa), MPUMeHsieMble B HUX
MIMPOTEXHUYECKHe COCTaBbI, GBICTPO- U MeJIIeHHO ropsiljye. JIoCTOMHCTBa
4 8 u HepocTatku [1BY. Ilpumenenue TIBY Bo B3pbiBaTensx. IIBY ¢ 17 8 4 0 4
M3MeHsieMbIM BpeMeHeM JeiicTBus1, aBToperyanpyemsle [1BY. Ouenka
TouHoCTH [1BY. YcTaHOBOUHBIE YCTPOICTBA MMPOTEXHUUECKUX JJaTUMKOB C
U3MeHsieMbIMU MHTepBaaMu BpeMeHH. OcoGeHHOCTH Tpon3BozcTBa [TBY.
Kpartkue cBefieHHst O TeXHONIOTMU M3TOTOB/IEHUSl U O KOHTPOJIe BpEMeHH
neiicTBusi. @opmupoanyre napruu [1BY 77151 KOMITIEKTOBaHUSI TAPTHX
B3pbIBaTeseit.

20

20

Pasuen 5. anpannnqecxne Y ITHeBMaTH4YeCKHe JaTYHKH HHTepBaJ/ioB
BpeMeHH. Du3nuecKre 0CHOBbI AeﬁCT’Bl/Iﬂ, KOHCTPYKTHBHBIE CXeMbI.

4 8 Pacuet BpeMeHH UX AeiCTBUS. [JOCTOMHCTBA U HeJOCTAaTKU. [IprmMeHeHue 9 3 1 2 0
TU/IpaB/IMyeCKUX Y MTHEeBMAaTU4yeCKUX JaTUYMKOB UHTEPBa/IOB BpeMeHU B
KauecTBe MCeBJOMHTErPaTopoB YCKOPeHHs! ABIKYLIMXCs 06bekToB (BIT).
YcraHOBOYHbIE YCTpOICTBa.

Paszpen 6. JyieKTpHUecKHe JaTYNKH HHTepBa/IoB BpeMeHH. Obiast
xapakrepucruka. Knaccuduxanus. dusnyeckrie 0CHOBBI IeHCTBHSL.
ITpumenenue. KoH/ieHcaTOpHbIe JaTYMKK HHTepBanoB BpeMenu (KBY).
OrnucaHne NIpUHLMNA AeiicTBUs. [JOCTOMHCTBA U HE[OCTATKU. AHAIN3
npoLiecca 3aps/ia ¥ paspsjia KOHZIEHCaTOpOB uepe3 pe3ucTop (HjeanbHble
1 peabHBIH ctyyau). AHa/iM3 npoueccoB GyHKIMOHMPOBaHHs
MHorokackagHoro KBY. JlocTouHcTBa U HefJoCTaTKU N-KackagHbIx KBY,
4 8 NpYMeHsIeMbIX BO B3pbiBaTe/six. [1yTu nosbienns TouHocty KBY. 15 7 2 2 3
(Metoz pddepeHIMPOBAHHOTO BK/IFOUEHHsI OTHOCUTEIBHO TOPOroBoro
9/1eMeHTa, MeTO/|, OTIOPHOT0 HAMpsDKeHUsl, MeTO/l J03UPOBaHM 3apsjia
KOH/]eHCaTopoB, MeToZ, ycTaHoBKH KBY 1o BpeMeHHOMY HHTepBaiy).
Ouenka Tounocty KBY. YcraHoBouHbIe ycTpoiicTBa. DeKTpOXUMUYecKrue
JlaTUMKKM MHTEpBaJIoB BpeMeHH (yCTpoicTBa Ha XeMOTpOHax). dusunyeckue
OCHOBBI JieficTBusl. TIpakTHyecKkoe UCro/b3oBaHue. OLleHKa TOUHOCTH
IeMCTBUSL.

15

15

6
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8 Pa3aen 7. DNeKTPOHHBIE JaTYHKH HHTepBasoB Bpemenu (OBY).
OO6111ast XxapaKTeprUCTHKA, AUCKPETHBIM MPUHLMI (PYHKLIMOHUPOBaHUs,
K/1acchuUKaLys, CTPYKTyPHbIe CXeMbl 0CBeJOM/ISIIOLINX U YIPaB/SIOLINX
OBY. TUMOBBIe CTPYKTYPBI 7IEKTPOHHBIX YacOB C LU(POBOH MH/MKALH,
9/1eKTPOHHbIX M3MepHTe/leil IHTepBa/IoB BpeMeHH (3/1eKTPOHHBIX pejie
BpeMeHH), yrpas/stoiux OBY, nporpaMmHbIX pesie BpeMeHH. CoCTaBHbIe
yactt OBY (3nemenTHas 6a3a, 060cHOBaHKe BribOpa). 3ajarorue
reHeparopbl. O60CHOBaHHe TTapaMeTpOB GOPMUPOBAHNS UMITY/TECOB.
JleNUTe M YaCTOThI M CYETYMKN MUMITY/IbcOB. O60CHOBaHMe BbIGOpa B
COOTBETCTBUH C TPeOOBAHUSIMHU K B3PBIBATEISIM U K TIPe/jOXPaHUTE IbHBIM
WCTIO/THUTEIbHBIM yCcTpoiicTBaM. [IpesicTaB/ieHre JBOMYHBIX BeTUUMH
3/1eKTPUYECKUMU CUrHaaMH. Tpurrephl. YcTaHOBOUHBIe ycTpoiicTBa OBY.
Bu/ibl U CIOCOOBI yCTAHOBKH. YCTaHOBKA YMC/IOM MMITY/IbCOB,
T1apaiie/bHbIM KOZ|OM, 110 BpeMeHHOMY MHTepBaJly, C IPUMeHeHneM
npo6HbIX myckoB. [Tpumeps! cxem OBY. OBY ¢ puKCHpPOBaHHBIM
BpeMeHeM /IefCTBHUsI, C PyYHOI YCTaHOBKOM, C yCTaHOBKOM OT
aBTOMAaTHYeCKOro JMCTaHLIMOHHOTO YCTaHOBILHKA.

23 11 2 5 4 12 25

25

Bcero 3a 8 cemecTp

108 51 17 17 17 57 100

100

Bcero no pucuuninHe

108 51 17 17 17 57 100

100

3.2. AyAUTOPHBIN NPAaKTUKYM

Oo0neMm,
Ne Homep 1 HaumeHOBaHue
Tema nNpaKTH4YeCKOro 3aHATHUSA ayp.
n/n pasfena JUCLHUILIMHBI
4acoB
Pazpen 1. Beegenue.
Onpe/esieHye MOHSTHS «BPEMsI» B HAyUHBIX TPy/laX B 00/1aCTH
[NoHsATHE BpeMeHU U
1 o ¢usuky 1 punocodru. MeTozbl U3MepeHHs: BpeMeHH, 3TajlOHbI 1
YCTPOWCTBA U3MepeHHUsI
enuHUL, BpeMeHu. [Ipubops! As1st i3MepeHUsi BpeMeHH .
BpEMEeHH.
PaccmoTtpeHnue knaccu@ukalyy BpeMeHHbIX YCTPOWCTB
Pazpen 2. ®usnueckue PeHy uxany P yCrp
B3pbIBaTesiel, IPUHLIMITHA/IBHBIE CXeMBI, Pa3HOBUJHOCTH.
OCHOBBI ITIOCTPOEHUS < o
2 N3yuenuve pasmvyHbIX KOHCTPYKLMM BPEMEHHBIX YCTPOMCTB Ha 1
[laTYMKOB UHTEPBAaJIOB
S DEMEH MpYMepax UCII0/Ib30BaHNs B TUIIOBBIX KOHCTPYKLIUSAX
P ' B3phIBaTesiel.
3 PaccMmoTpeHne KOHCTPYKTHBHBIX CXeM YaCOBBIX MeXaHH3MOB 1
B3phIBaTesiel.
4 Pasgen 3. OcHOBBI CTpyKTypHasl Cxema 4aCOBOr'O MeXaHW3Ma, COCTaBHbIe 1
MOCTPOEHUS IaTUMKOB 3/IeMeHTHI.
5 WHTEPBA/IOB BDEMEHH Ha OLieHKa OCHOBHBIX [TapaMeTPOB Y TeEXHUUECKUX XapaKTEPUCTUK 1
HCIIO/Ib30BAHUH YaCOBBIX  [4yacOBBIX MeXaHU3MOB. OCHOBBI TTOCTPOEHMUS.
MEXaHHU3MOB. PaccmoTpenvie pasHO00OPas3HbIX KOHCTPYKLIMIA CITyCKOBBIX
6 perynstTopoB. Victopus pa3BuTus. OLieHKa OCHOBHBIX 1
NapaMeTpPOB CITYCKOBBIX PETY/ISTOPOB.
v PaccmoTpeHne KOHCTPYKTHBHBIX CXeM MUPOTEXHUUEe CKUX 1
BpeMeHHBIX YCTPONCTB, COCTaBHbIE 3/IeMEHTBI.
8 Paspen 4. OLieHKa OCHOBHBIX [1APaMeTPOB U TEXHUYeCKUX XapaKTepUCTUK 1
IMuportexuuyeckue gaTuriku [[1BY.
9 VHTepBa/IOB BpeMeHU PaccmoTpeHne KOHCTPYKLMI THUITOBBIX B3phIBaTesieil C 1
B3pbiBareseit ([IBY). MMPOTEXHUYECKUMU BPEMEHHBIMU yCTPONCTBAMHU.
10 TexHO/MOrMYeCKUe acrieKTbl OTPabOTKY BpeMeHH JIeHCTBHS 1 1
TPOM3BO/CTBA MUPOTEXHUUYECKUX BDEMEHHBIX YCTPONCTB.
PaccmoTpeHne KOHCTPYKTUBHBIX Y IPUHIMITAABHBIX CXeM
11 KOH/IEHCAaTOPHBIX BDEMEHHBIX YCTPOMCTB B TUIIOBBIX 1
KOHCTPYKL[MSIX B3pbIBaTese.
Pasgen 6. Dnekrpuyeckue |MeTo/ bl TOBBILIEHUSI TOUHOCTH KOHZE€HCATOPHBIX BDEMEHHBIX
12 |maT4vKu UHTEpBa/IoB ycTpoicTB. OLieHOYHbIe pacyeThl BpeMeHH M TOYHOCTH 1
BpEMEHU. TIeHCTBUSL.
PaccmoTtpeHre pa3HOOOPa3HBIX KOHCTPYKLMH CITyCKOBBIX
13 perysaTopoB. Vcropus passutus. OLjeHKa OCHOBHBIX 1
r1apaMeTpOB CITyCKOBBIX Pery/siTOpoB.
14 Paspen 7. OnekrpoHHble Paccmorpenre npyHOMITMANBHBIX M KOHCTPYKTUBHBIX CXeM 1
JlaTUMKU UHTEPBa/IOB 3/IeKTPOHHBIX BPEMEHHBIX YCTPOMCTB B3phIBaTesieil (OBY).
15 |Bpemenu (OBY). OlleHKa apaMeTpOB U 37IEMEHTOB CXEM. 1
16 IIpoBefeHue OLeHOYHBIX pacyeTOB AUCKPETHOCTU U TOYHOCTH 1
TeMCTBHSI.
17 PaccMoTpenue pa3HO0Opa3HbIX METOZIOB yCTaHOBKH BpEMeH! 1
neiictBus. OLjeHKa perMylecTBa ¥ HeZJOCTaTKOB pa3/IMUHbIX
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|METO,II[OB.

Bcero 3a 8 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHMe pa3jesa
. e — Tema /1a00paTopHOro NPakTHKyMa ayp.
4acoB
1 HUccnenoBanue HecBOOOAHOTO CITyCKOBOTO 2
peryssTopa.
9 Nccnenosanue perystopa 6e3 coOCTBEHHBIX 2
Pa3pen 3. OCHOBBI IOCTPOEHUS JaTUUKOB KomebaHuil.
3 HWHTEPBAJIOB BPEMEHU Had UCII0/Ib30BAHHUA Vcce JleloBaHUe 4aCOBOI'0 MexXxaHH3Ma 2
YaCOBBIX M€XdHW3MOB. JOUCTAHLIMOHHOI'O TUIIA.
WccnenoBanue TOUHOCTH 4aCOBOTO
4 MexaHu3Mma. [IpreM BbIITOTHEHHBIX 2
71abopaTopHBIX PaboT.
Pasgen 5. T'magpaBnvueckre u I'uapaBavueckuil npejoXpaHUTeTbHbIN
5 |mHeBMaTHuecKue [JaTUMKU UHTEPBa/lIOB MexaHu3M. [Ipuem BBIOHEHHBIX 2
BpPEMEHU. 71abopaTopHBIX pPaboT.
p WccnenoBanue NoporoBoro yCTponucTBa
6 a3jjes1 6. SNeKTPHUECKHe /AT IHKH BBICOKOTOYHOI'O KOHZIEHCATOPHOTO JaTyuKa 2
VIHTEPBaJIOB BDEMEHH.
VHTEePBa/IOB BPeMeHU.
v Pasgen 7. DneKTpoHHbBIE JATUWKA WHTEPBAJIOB |ccnenoBaHye 3/1eKTPOHHBIX JaTUUKOB 5
BpemeHH (OBY). VIHTEePBa/IOB BPEeMeHU.
Bcero 3a 8 cemecTp 17
3.4. CamocrosTennbHas pabdora crygenta (CPC)
Ne |Homep u HauMeHOBaHHUe Oomnem,
Copep)kaHue yueOHOro 3aaHus
n/m | pasjena JUCIUNIHHBI 4acoB
1 |Pasgen 1. Beeznenue. 1. TTpopaboTKa TiepeuHs TUTepaTyphl. 2
) INonsTHE BpeMeHH U 2. UzyueHue MarepuasnoB 0 GrmocoPckux u pusmueckux )
YCTPOWCTBA U3MepeHHsl  [IIpeZCTaB/IeHUsIX TOHATHS "'Bpems'.
3 |BpeMeHU. 3. O3Hakom/IeHHe C yuyeOHbIM IIJIaHOM. 2
4 |Pasgen 2. dusmueckue 3. IIpyHLMNMaNbBHBIE CXEMBI, pa3HOBUAHOCTH. 2
5  |0CHOBBI ITOCTPOEHUS 2. Knaccudukauysi 1aTYMKOB UHTEPBAIOB BpEMEHH. 2
6 AaTINKOB UHTEPBA/IOB 1. ®dusnyeckue 0CHOBBI (PyHKIIMOHUPOBAHUS JaTUNKOB 2
BpEMEHMU. HWHTepBa/IoB BpeMeHU.
v 1. PaccmoTpeHMe 0CHOBHBIX 3/1eMeHTOB UM: CITyCKOBOM 7
peryJsiTop, KojiecHas repejiada, JBUraresb.
g |Pa3gen 3. OcHOBEI 2. OcHOBBI MeTOAMKY pacueta UM MPUMEHHTE/BHO K ’
MOCTPOEHHUs JaTYNKOB KOHKDETHBIM 06pa3uaM B3pEIBaTe/Ien.
9  |uHTepBanoB BpeMeHU Ha |3. IIprMeHeHue CIyCKOBBIX Pery/isiTOpOB Pa3/IMUHOrO THUIIA. 2
10 WCII0/Ib30BaHUN HaCOBBIX |4, PaccMoTpeHMe asurareneil UM, Ux pasHOBULHOCTH. OCHOBHEBIE 7
MeXaHU3MOB. pacyerTsl.
1 5. Paccmotpenue konecHol nepegaun (KIT) - HasHaueHue 5
COCTaBHBIX 37IEMEHTOB, MPOMUIN 3y0beB, YACOBOE 3alleTIeHHUE.
12 1. PaccmoTpeHHe 0CHOBHBIX KOHCTPYKTHBHBIX 37IEMEHTOB 7
MUPOTeXHUYEeCKUX JAaTUNKOB UHTepBanioB Bpemenu ([1BY).
13 |Pasgen 4. 2. ®u3nuecKre OCHOBBI 1eHCTBUS], KOHCTPYKTUBHBIE CXeMbI BO 7
HI/IPOTGXHI/I‘JECKI/IE B3DhIBATe/IAX [AJI pa3/IMUHBIX BUO0B 0/11.
14 |paT4MKy MHTEpBasOB 3. OnpesiesieHNe BpeMeHU eMCTBUS. 2
15 BpeMeHH B3pbIBare/ieii 4. PaccMOTpeHMe CpefiCTB U HOMEHKJIAaTypPbl TTPUMeHSIeMbIX 1
(IIBY). II0POXOB U NMUPOTEXHUYECKUX COCTABOB.
16 5. OcobeHHOCTH POPMUPOBaHHUS napriu [IBY pna 2
KOMIL/IEKTOBAHUS ITAPTUU U3Je/UI.
17 |Pa3pmen 5. 1. Paccmorpenue ¢u3nuecKux MpoLeccoB Mpu 2
I'uppaBnuyeckue u (hYHKLIMOHMPOBaHUM TH/IPABJTNYE CKUX U TTHEBMaTHUe CKAX
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[MHeBMaTH4eCKue 1aTuKM |JaTUMKOB UHTEPBaiOB BPEMEHU.
18 HWHTEPBA/IOB BDEMEHU. 2. KOHCTpYKTUBHBIE CXeMbl ¥ OTpaHUYeHUsI IPUMEHUMOCTH B 1
Pas/IMUHbIX B3pbIBATeIsIX.
19 3. PacueT BpemMeHH UX JeHCTBUSI. 2
20 4. [IpuMeHeHMe B KaueCTBe [1CeBZ0-UHTerpaTopoB YCKOPeHUs 1
IBIDKYIIUXCST 00beKTOB (0/11).
27 3. AHanus MPOLIECCOB 3apsi/ia M paspsi/ia KOHAEHCATOPOB yepes 1
pe3ucTop (MeanbHbIi U peanbHbIN CIyvan).
2 4. MHorokackaZiHble KOH/JeHCaTOPHbIE JaTUUKU UHTEePBaIOB 7
BpeMeHu. [Ipumepsl cxem.
5. ITytu nioBeiieHust TouHoctyd KBY (metop quddepenimanbHOro
BKJ/IFOUEHUS] OTHOCUTE/IbHO MIOPOrOBOr0 3/1eMEeHTa, MeTO/,
23 OIIOPHOI0 HaTpsiXKeHWs1, MeTO/l I03UPOBaHMA 3apsiia 1
Pazpen 6. nexrpudeckue KOHAPEHcaTOPOg, MeTo[ yCTaHgBAKI/I KPBY o Bpelli)/[ileOMy
g;z;izi MHTEPBATIOB uHTepBany). Ouenka TouHocty KBY.
24 1. PaccmoTpeHHe OCHOBHBIX XapaKTePUCTHK /1eKTPUYeCKUX 1
JlaTYMKOB MHTEPBA/IOB BPEMEHH.
2. ®u3nueckrie 0CHOBBI (PYHKI[MOHUPOBAHUS KOHEHCAaTOPHBIX
25 JlaTUMKOB MHTepBasioB BpemeHt (KBY). [locTtonHcTBa 1 2
He/I0CTaTKU.
26 6. DJIeKTpPOXUMHUUECKUE JaTUMKU UHTEePBaJIOB BpEMEHU 1
(ycTpoiicTBa Ha XeMOTPOHAX).
1. PaccmoTpeHUe 371eKTPOHHBIX JaTYMKOB MHTEPBalOB BpeMeH!
27 (BBY). 2
2. [NpuntMnbl hOpMUPOBaHKS CTPYKTYPHOM U TTPUHLIUITAATEHOM
28 cxeM JOBY. 2
29 zgiﬂﬁﬁ;ﬁigsgggggm 3.CocraBHble yactu OBY (ux nepeueHb, Ha3HaueHuUe). 2
4. IlpencrapneHre ABOMYHBIX BEJIMUYNH 3/1eKTPUYeCKUMU
30 |ppemeri (IBY). CI/I[‘HI?’:IJEIMI/I. TpHrre/::)LL CueTumnku I/IMHYJILCOBI? 2
31 5. IIpuHIMIIBI TOCTPOEHNs YCTaHOBKU BpeMeHH flelicTBus OBY. 2
3 6. OcobeHHocTH MOCTPOeHHs OBY B3pbiBaTesieii K pa3MUHbIM 7
TWIaM B3pbIBaTesei.
Bcero 3a 8 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1(2|13| 4 |5/ 6 |7/8 9 |10(11(12(13|14 15|16 17
8 JIP| | OP Konn | AP JIP AP Bomp.[Iud.3au, gud. 3au.

Ycii0BHBIe 0003HAUCHUSA:

P — nuarHocTrueckasi paboTa;

JIP — naboparopHas pabora;
Ko — konnoksuywm;

Bomp.Iud.3au — Bonpocs! K fuddepeHIpOBaHHOMY 3aueTy;
mud. 3au. — auddepeHIMPOBaHHBIN 3a4erT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHocTuyeckasi pabora;
JlabopaTopHas paboTa;
KOJIJIOKBUYM;

BOTIPOCHI K v depeHI[IPOBAaHHOMY 3aueTy.

IIpoMerkyTouHasi arTecTanus IPOBOAWUTCS B (popMax:
I depeHIIMPOBaHHBIN 3aueT.
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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.T1. CmupHOB, E. b. I'penioBa, C. A. Kapnos. . IIpoektrpoBaHye U pacyéT ynpyrux 3/1eMeHTOB B
MeXaHU3Max B3pbIBaTesiel O0enpuIacoB pa3inuHoro HasHauenus. CI16.BT'TY "BOEHMEX" um. []. ®.
YctuHoBa, 2016, 40 5K3.

3. A. X. T'opoxos. . [IpoekTupoBaHue, MOZe/IMpOBaHre U HaJléXKHOCTb B3pbIBaTe/lel U CUCTEM yMpaB/IeHUs
cpencrBamu nopaxxenust. Camapa: Msa-so CamI'TYV, 2013, s51. pec.

4.T. B. Bapbanos, E. b. I'periosa, A. I1. CMupHOB. . [IupoTexHHUYeCKHe U OrHeBbIE 1IN CUCTEM
ynpasnenus. CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 1999, 130 3k3.

5. E. B. KynekoB ; BI'TY "BOEHMEX" um. 1. ®. YctuHoBa. BpemenHble ycTpoiicTBa. U. 2 DneKTpOHHbIe
BpeMeHHbIe ycTpoiicTBa. BI'TY "BOEHMEX" um. 1. ®. YcruHora, 1996, 77 3K3.

6. E. B. Kynekos ; BI'TY "BOEHMEX" um. 1. ®. YctuHoBa. BpemeHnHble ycrpoiictea. Y. 1 YacoBele
MexaHu3Mel. BI'TY "BOEHMEX" nm. [I. @. YctuHoBa, 1995, 55 3k3.

7. 3. M. Akcesnbpog. . [IpoekTrpoBaHue 4acoB U yacoBeIX cucteM. M.: Kaura no Tpebosanuto, 2013, o71.
pec.

5.2. [ononHuTe/bHas MTeparypa o AUCLUILIIVHE:
He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:
He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://urait.ru/ — O6pa3oBatenbHas raatdopma «FOpaiiT». []st By30B U CCy30B.;
2. http://library.voenmeh.ru — ®yngamenTtanbhasi 6ubmoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;
3. http://e.lanbook.com/ — 3BC Jlanb.

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
(byHIaMeHTaIbHBIX UCCIeOBaHUH.

VHdopMalMoHHbIe CTIPaBOYHbIE 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. PTC Mathcad Prime 5.0;
2. PROView 32; Matlab 2015a SP1.

5.6. H(dopmalioHHbIe TeXHOJIOTUU:

B3auMogelicTBHe ¢ obyuarorrmucs rocpeactsoM OMIOC Moodle BI'TY «t 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:

CTeLaIM3upOBaHHbIe TpeOOBaHus 10 000PYZOBaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

1. TIpoekTop;
2. PTC Mathcad Prime 5.0;
3. PROView 32; Matlab 2015a SP1.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOE KOMITLIOTEPOM C IOCTYIOM B VIHTepHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paboueli mporpaMme JUCIHITHHBI
JATUYNKIN UHTEPBA/IOB BPEMEHU 1 YCTAHOBOYHBIE YCTPOUCTBA

AnHoTanusa paboueii nporpaMMsl

Iuciunida JATUMKWA MTHTEPBAJIOB BPEMEHU 1 YCTAHOBOYHBIE YCTPOVMICTBA
ABJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOHM y4YacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIEHWH Oyoka 1,
MpOorpaMMbl TIOITOTOBKM M0 HaripaBiaeHuto 17.05.01 boenpunachkl u e3pbieamenu. [IVCLUUTIIMHA peaiu3yeTcs Ha
tdakyneretre E Opyxkue u cucrembl Boopyxenusi BI'TY "BOEHMEX" um. O.®. YctuHoBa kadezapoii E6
ABTOHOMHBIE MTHO®OPMALIMOHHBIE N YIIPABJIAROIIWE CUCTEMBI.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHyull:
TTCK-14 criocoOHOCTh IPOEKTUPOBATh U KOHCTPYHMPOBATh B3PhIBATe/IN Pa3/IMYHOrO Ha3HAUEHHS,
IICK-15 crocoOHOCTh  /IEMOHCTPUPOBAThL  3HAHWA  TPUHIMIOB  JIEWCTBUA ~ B3pbIBaTeied U UX
(YHKLIMOHUPOBAHUSI.

CopepkaHve [UCLMIUIMHBI OXBaThIBae€T KPYr BOMPOCOB, CBf3aHHBIX C TIOATOTOBKOW CTYAEHTOB K
camocCTosITeNbHONH paboTe B 007acTM 00OCHOBaHMSI BbIOOpPA OMTUMA/NBLHOTO TPHHIUMA JEUCTBUS U
MPOEKTUPOBAHUS JAaTUMKOB HMHTEPBAaZiOB BPEMEHHM U YCTAaHOBOUHBIX YCTPOMCTB [yisi B3pbIBaTeseld W
B3pbIBaTe/IbHBIX YCTPOWCTB Ppa3/IMUHOTO Ha3HAuUeHWs:: H3ydyeHue (GU3NYeCKUX TPUHLMIIOB TOCTPOEHUS,
HODMATMBHOM [JOKYMEHTAlL[UM, TEeOPeTHYeCKHe W WH)XEHEepPHbIe OCHOBBI Pa3pabOTKH [JATUMKOB MHTEPBAJIOB
BPEMEHH U YCTAHOBOYHBIX YCTPOKMCTB, OCHOBHBIE aCIeKThl TPOMU3BOJCTBA M HWCIIBITAHWH, MpaKTHUeCcKue
HaBBIKH 3KCIIEPUMEHTAIbHOTO MCC/Ie/I0BaHHsI OCHOBHBIX XapaKTePHCTHK.

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;
e BOMPOCHI K ArdepeHIIMPOBaHHOMY 3aueTy.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
MpeAyCMOTPeHbI TeKLMOHHbIe 3aHsATHs (17 4.), mpakTudeckue 3aHsiTvs (17 4.), maboparopHelii MpakTukym (17
4.), caMoCTosITe/IbHasi paboTa cTyzaeHTa (57 u).
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IIpunoxenue 2

K paboueli mporpaMme JUCIHITHHBI
JATYNKIN UHTEPBAJ/IOB BPEMEHU 1 YCTAHOBOYHBIE YCTPOUCTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PexkoMeHaIuu 1o ocB

OEHHI0 AMCIUTUINHBI /IS CTy/|eHTa

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.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTpOJIe yCIIeBaeMOCTH 1 TIPOMEXKYT

OYHOM aTTecTariuy 00yJaroIxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e paboTbI

PexkoMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. Beegenue. IloHsitue Bp

eMEeHH U YCTPOHMCTBA H3MepeHHs BpeMeHH.

1. IIpopaboTka repeuHsi TUTEPaTypPHI.

2. V3yueHne MaTepuasoB 0 puaocodpckux u
(u3NUeCKUX MpeJCTaBIeHUsIX TOHATHS "BpeMs”.

3. M. Akcenbpog, . I[IpoektrpoBanue
4acoB Y 4acoBbIX cucteM: M.: Kuura no
Tpeboranuio, 2013 (I'1aea 1)

3. O3HaKom/IeHHe C yueOHBIM MTaHOM.

Wroro no pa3geny 1

DN NN

Pa3;[en 2. ®du3nuecKue 0CHOBBI MMoCTpoeHusi JaTYNKOB HHTEPBA/IOB BDEMEHH.

3. IIpyHLMNIAIbHBIE CXeMBI, Pa3HOBHUTHOCTH.

A. X. T'opoxos. . [IpoektrpoBaHue,
MO/Ie/TUpOBaHye U HaZlé)KHOCTh
B3pbIBaTesiell U CUCTEM yTIpaB/IeHUs
cpezicTBaMu nopaxkenusi: Camapa: M3a-Bo

2. Knaccudukaiys aTuuKoB UHTEPBAIOB
BpEMEHH.

CamI'TY, 2013 (Pa3gen 1)

E. B. KynekoB ; BI'TY "BOEHMEX" um.
. ®@. YctuHOBa. BpemeHHbIe yCTpPOWCTBA.
U. 2 DyieKTpOHHBIE BPeMeHHbIe
ycrpoiictBa: BI'TY "BOEHMEX" um. [I.
@. YcruHoBa, 1996 (Pa3zen 1)

A. B. BabkuH, B. A. Benganos, E. ®.

1. ®dusryeckrie 0CHOBBI (PyHKIIMOHUPOBAHUS
[laTYMKOB MHTEPBa/OB BPEMEHH.

I'psizHOB. . CpecTBa NopakeHus U
6oenpumnacel: M.: U3a-80 MI'TY um. H.
3. baymana, 2008 (I'naBa 3)

E. B. Kynekos ; BI'TY "BOEHMEX" nm.
. ®. YcruHoBa. BpemeHHbIe yCTpoiicTBa.
U. 1 YacoBbie MexaHusMmsbl: BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 1995
(Pasmen 1)

Wtoro no pa3neny 2

6

Pa:men 3. OcHOBBI MMoCTpoeHus NaTYNKOB HHTEPBA/IOB BDEMEHU HAd UCITI0/Ib30BAHUHU YdCOBBIX

MeXdHHM3MOB.

1. PaccmoTpeHue OCHOBHBIX 3/1eMeHTOB UM:
CITyCKOBOM peryJsiTop, KojecHasi llepefiaya,
JIBATaTeJIb.

E. B. Kynekos ; BI'TY "BOEHMEX" nm.
[. ®. YcruHoBa. BpemeHHbIe yCTpOiiCTBa.
U. 1 Yacossle mexaHusmsl: BI'TY

2. OcHoBBI MeTOAUKY pacuera UM
TIPMMEHHUTEIEHO K KOHKPeTHBIM 00pasijam
B3phbIBaTesIei.

"BOEHMEX" um. 1. ®. YctuHoBa, 1995
(Bce pa3zens)
3. M. Akcensbpog,. . [IpoektrpoBaHue

3. IlpMeHeHue CITyCKOBBIX Pery/isiTOpOB
Pas3/IMUHOrO THIIA.

4acoB M 4acoBbIX cucteM: M.: Kaura o
Tpeboranuto, 2013 (I'aBsi 1, 2)

4. Paccmorpenue fsurareneit UM, ux
pasHOBHUAHOCTH. OCHOBHBIE pacyeThl.

A. X. T'opoxos. . [IpoekTtripoBaHue,
MOJle/IMpOBaHue U Ha/léXXKHOCTh
B3pbIBaTe/ieil U CUCTeM YIIpaBJIeHUs

5. Paccmorpenme KosmecHoit nepefaun (KIT) -

13
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Ha3HaueHHe COCTABHBIX 3/1IeMEHTOB, MPO(UIH
3yObeB, YacoBoe 3alieryieHue.

cpezacrBamu nopakenus: Camapa: 3n-Bo
CamI'TY, 2013 (Pa3gen 1, ctp. 19-21)

Wroro no pasgeny 3 10
Pa3pen 4. IIuporexHrnuecKue AaTYMKH HHTEPBa/IOB BpeMeHHU B3pbiBareeii (IIBY).
1. PaccmoTpeHre 0CHOBHBIX KOHCTPYKTHBHBIX A. II. CmupHos, E. B. I'penoea, C. A
3/1eMEHTOB MHPOTEXHUUECKUX [AaTYMKOB Kaprios. . IIpoexTipoBanye 1 pacaer 2
unTepBaos Bpemer (TIBY). YTPYTHX 3/IEMeHTOB B MeXaHH3Max
B3phbIBaTesieli 60eNpPUTIaCcOB Pa3IMUHOTO
2. dU3MUeCKHe OCHOBBI eHiCTBYS, HasHauenus: CI16.BT'TY "BOEHMEX"
KOHCTPYKTHMBHbIE CXeMbI BO B3pbIBaTe/IsIX J/Ist um. [I. ®. Yerunosa, 2016 (Crp. 14-27) 2
pA3/TMUHBIX BUIOB 6/, I". B. Bap6aruos, E. Bb. I'perjoBa, A. I1.
CMUpHOB. . [InpoTexHrYecKue U OTHeBbIe
3. Omnpejie/ieHrie BpeMeHH JIeHCTBYS. tenu cucreM ynpasnenus: CII6.BI'TY 2
"BOEHMEX" um. 1. ®. YctuHoBa, 1999
4. PaccMOTpeHMe CpeJiCTB U HOMEHK/IaTyphl (Bce pasgernb)
TIpUMeHsIeEMBIX TIOPOXOB ¥ MUPOTEXHUUECKUX A. X. Topoxos. . [IpoekTrpoBaHue, 1
COCTaBOB. MOZe/IMpOBaHue Y HaZ&XHOCThb
B3pbIBaTesiell U CUCTEM yTIpaB/IeHUs
5. OcobenHocTy opMupoBaHus maptuu [1BY cpejcTBaMu nopakeHust: Camapa: M3-80 7
7151 KOMILIEKTOBaHUS TIapTUX M37eUi. CamI'TY, 2013 (Paszen 1, ctp. 19-21)
Wrtoro no pasgeny 4 9
Paspen 5. I'mapaB/iMyeckye ¥ NHeBMaTH4YeCKHe AaTYNKH HHTEPBA/I0OB BPeMeHH.
1. PaccMoTpeHue (pU3ruecKuX MpoLjeccoB MpH I" B. bapGauos, E. b. I'perioa, A. IL
(DyHKIJMOHHPOBAHNUM TH/IPABIHYECKUX U CmupHOB. . [TnpoTexHnueckre ¥ OTHeBbIe )
MTHEBMaTHYeCKUX JJATUMKOB MHTEPBAJIOB BpeMeHu.| UEMNH CUCTEM yIIpaB/IeHM: CII6.BI'TY
"BOEHMEX" nm. I. ®. YcruHoBa, 1999
2. KOHCTpYKTHUBHBIE CXeMBbI U OTPaHUUEHUS (Bce pa3peb) 1
MMPUMEHHUMOCTHU B PA3/IMYHBIX B3PbIBATe/IAX. A. X. FOPOXOB. 3 HPOEKTHPOBHHI/IE,
3. Pacuer BpeMeHH UX flefiCTBUSL. MOAE/MPOBAHNE 1 HAAGKHOCTD 2
B3pbIBaTe/iell U CUCTeM YIIpaBJIeHUs
4. IlpumMeHeHMe B KaueCTBe TCeB/I0-MHTErPaToPOB| cpescTBaMu nopaxkerusi: Camapa: V3/1-Bo 1
YCKOPeHHs1 ABXKYIMXCst 06bexToB (6/m). CamI'TY, 2013 (Pa3gen 1, cTp. 10-22)
Wrtoro no pasgeny 5 6
Pa3fen 6. DnekTpuueckue JaTYMKUA HHTePBaJ/IOB BpeMeHH.
3. AHanu3 TpoLieccoB 3apsAzja U pas3psja
KOH/IeHCaTOpOB uepe3 pe3ucTop (KMAeanbHbIN U 1
peasibHBIN Cilyuan).
4. MHorokacka/iHble KOHZIeHCaTOpHbIe JaTYNKU 3. M. Akce/bpoyg,. . IIpoeKTHpoBaHye 7
MHTepBasIoB BpeMeHH. [Iprmepe! cxem. 4acoB U 4acoBbIX cuctem: M.: Knura no
5. Ilytu nossiieHyst TouHoctd KBY (metof, TpeboBanuto, 2013 (T1aBa 8)
muddepeHLMATBEHOTO BKIIOUEHHUSI OTHOCUTETBHO A. X. T'opoxos. . [IpoektrpoBaHue,
TIOPOrOBOTO 3/IeMeHTa, MeTO/, OTIOPHOTO MO/le/TUpOBaHNe U HaZléKHOCTh
HarpsbKeHUs1, MeTOZ, [03UPOBaHus 3apsja B3phbIBaTe/eil U CUCTeM YIIpaBJIeHUs 1
KOH/IeHCaTOpOB, MeTo/, ycTaHoBKU KBY 1o cpefcTBamu nopaxenust: Camapa: 13g-so
BpeMeHHOMY UHTepBamny). O1jeHKa TOUHOCTH CamI'TYV, 2013 (Pa3gen 1, ctp. 10-22)
KBY. E. B. KynekoB ; BI'TY "BOEHMEX" um.
1. PaccMOTpeHKe OCHOBHBIX XapaKTePUCTUK M. @. YctrHOBa. BpeMmeHHBIe yCTPOMUCTBA. 1
S/IeKTPUYECKUX JJaTUMKOB MHTEPBAjIOB BPEMEHHU., Y. 2 D1eKTpOHHbIe BpeMeHHbIe
2. ®u3rUeCcKre 0CHOBbI (PYHKIIMOHUPOBAHHSI ycrpotictsa: BI'TY "BOEHMEX" um. [1.
KOH/IEHCATOPHBIX JaTYNKOB MHTEPBA/IOB BPEMEHU @. YcruHoBa, 1996 (Pasgensi 1, 2.) 2
(KBY). locTonHCTBa ¥ HETOCTATKH.
6. DeKTpoXuMHUYeCcKue JaTYMKU UHTEPBA/IOB 1
BpeMeHH (yCTpOlCTBa Ha XeMOTPOHAX).
Uroro no pa3peny 6 8
Pa3pen 7. D/1IeKTpOHHBIE JaTYUKN HHTEePBa/10B BpeMeHH (JBY).
1. PaccMoTpeHue 3/1eKTPOHHBIX JaTUUKOB A. X. Topoxos. . IIpoekTupoBaHue, 2
WHTepBasioB BpeMeHH (OBY). MOZ,e/TMpoBaHue U HaZJéKHOCTh
2. [puH1MIb GOPMHUPOBaHUS CTPYKTYPHOM U B3pbIBaTe/Iel 1 CUCTeM yIpaB/IeHusl 7
TIPUHLUITMANBHOH cxeM DBY. cpencTBaMu nopaxkeHusi: Camapa: M3z-Bo
3.CocraHble yacTi OBY (Ux nepeueHs, CamI'TY, 2013 (Pasgen 1, ctp. 10-22) 2
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Ha3HayeHue). 3. M. Akcenspog,. . [IpoektrpoBanue

4. HPEACTHBHEHI/IE JIBOMYHbBIX BEJTMUMH 4acoB M 4acoBbIX cucteM: M.: Kaura no
3/1eKTpHYeCKMMH CHTrHanaMu. Tpurrepsr. TpeboBanmio, 2013 (I'1aBa 3) 2
CuyeTuuKkH UMITYJIbCOB. E. B. KyJH)KOB 5 BI'TY "BOEHMEX" um.
5. [IpUHLMIBI IOCTPOEHHUs! YCTAaHOBKM Bpemeny | 1 P- YCTHHOBa. BpemeHHble yCTPOACTBA.
neficTeus JBY. 4. 2 D1eKTpOHHbIe BpeMEeHHbIe 2
6. OcobenHoctu noctpoenust OBY B3peIBaTesiei yerpovicrsa: BITY "BOEHMEX um. /1.

o @. YctuHoBa, 1996 (Bce pa3zensi) 2
K pa3/M4yHbIM THIIaM B3pbIBaTesei.

Wroro no pasgeny 7 12
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IIpunoxenue 3
K paboueli mporpaMme JUCIHITHHBI
JATUMKU NHTEPBAJIOB BPEMEHU 1 YCTAHOBOYHBIE YCTPOUCTBA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTUYecKas paborta

*  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 IIPaBUJIBHOM 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 YacTh Marepuana auddpepeHIIMpoBaHHOTO
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:

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

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

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

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

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

OpueHTHPOBOUHBIH NepeueHb BOIIPOCOB, BHIHOCUMBIX Ha KOJUIOKBUYM.

1. TTonsiTHe BpeMeHH, PUOOPHI H3MepeHUsl BpeMeHH, BpeMeHHbIe yCTPOHCTBa.

2. Vicropusi pa3BUTHSI BpeMeHHBIX YCTPOWCTB Ji/isk B3pbIBaTesieid O0ernpuriacos.

3. Obmmue ¢pu3nyeckre 0CHOBBI PyHKIIHOHUPOBAHUSI BDEMEHHBIX YCTPONCTB Pa3/IMUHBIX BU/IOB KaK U3MeHeHHe
COCTOSIHUS HM3MUeCKUX WIH (PU3UKO-XUMHUECKHX MPOL[ECCOB BO BPEMEHH.

4. Knaccugukarysi BpeMeHHbIX yCTPOHCTB. Pu3nueckre 0CHOBbI (DYHKLIMOHUPOBaHUS BpeMEeHHbIX YCTPONCTB.
5. MeTo/p! U3MepeHUst BpeMeHH, 3Ta/IOHbI eIMHUL] BpeMeHu. [1prbopsI /1711 13MepeHHs BpeMeHH.

6. OcobeHHOCTH BPeMeHHBIX YCTPOWCTB B3pbIBaTesiel. /Ifara3oH OTCUNTHIBAEMOTO BPEMEeHH pa3/IMUHbIX
(hyHKLIMOHATBHBIX YCTPOWCTB B3phIBaTeIel.

7. YacoBble MexaHU3Mbl. OCOOEHHOCTH YaCOBBIX MEXaHM3MOB B3DbIBaTe/Iei.

8. dusnueckre 0CHOBBI GYHKLIMOHMPOBaHUS Y KOHCTPYKTHBHBIE CXeMbI YaCOBBIX MEXaHU3MOB.

9. OCcHOBHBIE 3/1eMeHThI YaCOBBIX MeXaHU3MOB: JBUraTeslb, KojécHas nepesaua (KIT), ciyckoBoii perynsrop.
10. CriyCKOBBI€e Pery/siTOphbI C COOCTBEHHBIMU KOjiebaHUssMY (C BO3Bpalljatoieii cuoi). ®usnueckyre 0CHOBBI
UX IeHCTBUSA KaK KojiebaTe/IbHOM CUCTeMBI.

11. ®a30Bbie 1 (a30BO-BpeMEHHbIE AUarpaMMbl KosiebaHuii b6anaHca. Teopema Jpu.

12. CriyckoBble perynsTopbl 6e3 cobcTBeHHbIX KomebaHui (6e3 Bo3Bpararoieii cusbl). PusruecKre 0CHOBBI
WX JeHCTBUsA Kak KojebaresibHOH cructembl. [lepros konebanuit 6amaHca.
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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.

Ha niepBoM 3aHSITHU [IJ1s1 BCE TPYTIIbI TPOBOJUTCS MHCTPYKTaXK Ha paboueM MecTe 110 TipaBuU/iaM COO/THOIeHUS
TpeboBaHUl TEXHUKK 0e30MacHOCTH U O TOPsiZIKe J0MycKa K JabopaTtopHbiM paboTaM. B kHure yuéra
MePBUYHOTO MHCTPYKTAXKa KaXK/IbIH 00yUarOIUICs pacChiBAeTCs MO (DaKTy MPOBe/IeHNUs HHCTPYKTaXa.
OO6yuaroruMcs: coobITIaeTCst OPSIIOK J0MYCKa, BHITOTHEHNS U 3alUThI JabopaTopHbIX paboT. Kak rnpasuso,
rpymrmna pa3brBaercst Ha Opurazpl 1o 2-3 ueyioBeka.

OtleHKa KaueCTBa BBITIOTHEHHS Tab0paTOpHOI paboThl OCYIIeCTBSIETCS TIPeToiaBaTesieM o
YeThIPEXOANIBLHOM crcTeMe. B ciiyuae, ecsii 0TBeTHI 00yYaroIierocsi BO BpeMsi 3all[UThl COOTBETCTBYIOT
yKa3aHHBIM TpeboBaHMsAM, 00yUaroUACS MOMyYaeT MaKCUMaTbHOEe KOJTMUeCTBO 0asIoB.

OCHOBaHUSIMU JIJIsI CHYPKEHUS KOJTMUecTBa 6asiioB B [ipiara3oHe OT "OTIMYHO" JI0 "HeyI0B/IeTBOPUTEBHO"
SIBJISIFOTCSL:

- HeOpeXXHOE BBITIOJIHEHUE,

- TIOBEPXHOCTHBIE, HETIPOJyMaHHbIE OTBETHI U BLIBO/BI IO pe3y/ibTaTaM paboThl,

- HeBepHbIe OTBETHI Ha BOIIPOCHI IIpero/iaBaTesis.

KOHTpO/IbHOE MEepOIIpUSITHEe CUNUTAEeTCs ITPOHeHHBIM ITPU OTCYTCTBHH y 00yUaloIerocst OTMETOK
"Hey/|0B/IeTBOPUTE/ILHO" 3a 1abopaTopHbie paboThI.

Bonpocs! k guddepeHiiupoBaHHOMY 3aueTy

OpUeHTUPOBOYHBIM NIepeYeHb BOIIPOCOB K 3a4éTy.
1. TToHsiTHE BpeMeHH, TPUOOPLI U3MepEeHHsT BpEMEHH, BpEMEeHHbIE YCTPOUCTRA.
2. Victopusi pa3BUTHsI BDEMEHHBIX yCTPOMCTB 711 B3pbIBaTesieil H0emnpumnacos.
3. O6uue ¢pusmuecKre 0CHOBBI PyHKLIMOHUPOBAaHUS BPEMEHHBIX YCTPONCTB Pa3TMUYHbIX BU/OB KakK M3MeHeHHe
COCTOSIHUS HU3NUeCKUX WIH PU3UKO-XUMHUUEeCKHX MPOL[ECCOB BO BpEMEHHU.
4. Knaccudukarysi BpeMeHHBIX YCTPOUCTB. Pu3nueckre 0CHOBBI (DYHKIJMOHUPOBAHUS BPEMEHHBIX YCTPOUCTB.
5. MeTo/ibl U3MepeHVs BpeMeHH, 3TaJIOHbI e[UHUL] BpeMeHH. [TpuOopkI /711 U3MepeHuUs] BpeMeHH.
6. OCoOEHHOCTH BpEMEHHBIX YCTPOUCTR B3phiBaTesiel. [luara3oH OTCUNTHIBAEMOTO BPEMEHU Pa3/TUUHbBIX
(YHKLMOHA/IBHBIX YCTPOWCTB B3pHIBAaTE/IeH.
7. YacoBble MexaHu3Mbl. OCOOEHHOCTH YaCOBBIX MeXaHU3MOB B3phIBaTesIei.
8. dusnueckre 0CHOBBI GYHKLIMOHMPOBaHUS Y KOHCTPYKTHBHBIE CXeMbl UaCOBBIX MeXaHU3MOB.
9. OCcHOBHBIE 3/IeMeHThI YaCOBBIX MEXaHHW3MOB: JBUTaTesIb, KosiécHas niepesaua (KIT), criyckoBoii perynsrop.
10. CriycKoBbIe PerynsiTopbl ¢ COOCTBEHHBIMU KoslebaHUsIMU (C Bo3Bpaltiatolteli cuoil). dusnueckrue 0CHOBBI
WX ZIeACTBUSA KakK KojiebarelbHOH CUCTEMBI.
11. ®a30Bble 1 (ha30BO-BpeMeHHbIe AUarpaMMbl KosiebaHuii 6anaHca. Teopema Jpu.
12. CriyckoBble perynsiTopbl 6e3 coOCTBeHHBIX KoseOaHuii (O6e3 Bo3BpalLaroleil cusbl). @u3ndeckre 0CHOBBI
WX AedCcTBUs Kak KonebarebHOM cuctembl. [leprog konebaHuii OamaHca.
13. KonécHas Tiepe/jaua B 4aCOBOM MeXaHH3Me, eé Ha3HaueHHe; COCTAaBHbBIE 31eMeHTBI, TPOQUIH 3yObeB.
OCHOBHBIE pacyeThl.
14. IlupoTexHUYeCKUe BpeMeHHbIe YCTPOMCTBA. JJOCTOMHCTBA M HeZl0CTaTKU MUPOTEXHUYEeCKUX BpeMeHHBIX
YCTPOWCTB.
15. IlprMeHeHre MMPOTEXHNYECKUX BPeMEeHHBIX yCTPOMCTB BO B3pbIBaTe/IsX.
16. ®u3nueckrie 0CHOBBI (GYHKI[MOHUPOBAHUS MUPOTEXHUUECKUX BpeMEeHHBIX YCTPONCTB, BpeMsi
(yHKI[MOHUPOBAHUSI.
17. KOHCTPYKTHBHBIE CXeMbl TMPOTEXHUYECKNX BPEMEHHBIX yCTPOWCTB, NPUMeHsIeMble TTMPOTeXHUUe CKIe
COCTaBBI.
18. TlpumeHsieMble TTOpOXa ¥ MIMPOTEXHUUECKKUE COCTABHI - OBICTPO- ¥ Me/IJIEHHOTOPSIIINE, B TUPOTEXHUUECKUX
BpEMEHHBIX YCTPOMCTBax pa3MYHOro Ha3HaueHUs.
19. ®opmurpoBaHe TIapTHUX M3 TPYII OJHOPOJHBIX ITUPOTEXHUUECKHUX BPeMEeHHBIX YCTPOMCTB.
20. O6111ast XapaKTepPUCTHKA 37IEKTPUUECKUX BPEMEHHBIX YCTPOHCTB B3phIBaTe/IeH.
21. BpeMeHHbIe yCTpPOMCTBa Ha XeMOTpoHaX. dr3nuecKre 0CHOBBI PYHKIMOHHUPOBAHUSI.
22. KonJieHCcaTopHble BpeMeHHble yCTporcTBa. PU3nueCcKre 0CHOBBI IPOCTENIINX KOH/IeHCAaTOPHBIX
BPEMEHHbBIX YCTPOUCTB, MOCTPOEHHBIX M0 cxeMe RC-11ernouku
23. D/IeKTPOHHBIE BpeMeHHbIe ycTporicTBa. O011jasi XapaKTepUCTHKA, AUCKPETHBIM TTPUHIIUATI
(yHKI[MOHUPOBaHUSI, CTPYKTYPHbIE CXeMbl 3/IEKTPOHHBIX BpeMeHHBIX YCTPONCTB.
24. YcTaHOBKa BpeMeHH JeliCTBUs 3/IEKTPOHHBIX BpEMEHHBIX YCTPOUCTB. BHABI 1 CrI0COOBI yCTaHOBKH.
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25. 3aziaroliyie TeHepaTopkl, (popMUPOBaTe I UMITY/ILCOB IS 3/IEKTPOHHBIX BDEMEHHBIX YCTPOUCTB. enmurenu
vacTotsl. IIpescrasieHve unces B ABOUYHOM KOJe€.
26. Tpurrepsl Kak 0CHOBa CYETYMKOB UMITY/IbCOB U JleIiTeell 4aCcTOThI.

JuddepennmpoBanHblii 3aueT

OreHKa BBICTABIISIETCS COITIACHO CJIEYIOIIM KPUTEPHSIM:
«OT/IMYHO» - [ITyDOKOe yCBOeHHe MaTepualia - Io/IHble, 10C/Ie[joBaTe/IbHble, TPAMOTHbIE 1 JIOTHYeCKH
M3/1araeMbie OTBETHI TIPH BUAOU3MEHEHWH BOTIPOCa, NPaBUIbLHO 000CHOBaHHLIE PeLleHws, BiajieHe
Pa3HOCTOPOHHUMY HaBbIKAMU Y TIDUEMaMU;
«XOpOLIO» - 3HAHHe TIPOrPaMMHOT0 MaTepuasa - FpPaMOTHOe H3/I0)KeHHe, 6e3 CylljeCTBeHHbIX HETOUHOCTEeH B
OTBeTe Ha BOIIPOC, NTPaBI/IbHOE TIPUMeHeHre TeOpeTHUeCKIX 3HaHWH, BilajieHrne HeoOX0MMbIMU HaBbIKaMU
TIPY BBITIOTHEHUH TIPAKTHUECKUX 3a/1ay;
«Y[JOB/IeTBOPUTE/ILHO» - YCBOEHHE OCHOBHOIO MaTepuaJa - IIPU OTBeTe JOITyCKalTCsl HeTOYHOCTH,
He/J0CTAaTOYHO IPaBU/IbHBIE POPMYITUPOBKH, HApPYILIEHNe TT0C/Iel0BaTe/TbHOCTH B U3/I0’KEHUH MaTepuara,
3aTpyHEHUs B BLITIOJTHEHUU TIPaKTUYeCKUX 3aJjaHui;
«HEeY/|0BIeTBOPUTE/IBHO» - He3HaHHe MaTepyrasa, TIpY OTBeTe BO3HUKAIOT OLIMOKH, 3aTPyAHEHHUs 1Py
BBITIOTHEHUH TIPAKTUUECKUX PaboT.

Bunetsl Ha fuddepeHLpoBaHHbIN 3auéT 0popMIISIOTCS B BUZe Ouiera. B Ouet BkroyaeTcs ABa
TeopeTHUeCKMX BOIIPOCA U NIPaKTUUeCKoe 3a/jaHue.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1.
Baepenue.
4 8 HOHHTHS BpeMeHH 3 2 0 1 6 15 | 15 Konnokeuywm,
U YCTPOMCTBa JlabopatopHasi paboTa
H3MepeHus
BpeMeHH.
Pazpgen 2.
PDusuyeckue
OCHOBDI Konnokeuym
4 8 |mocTpoenus 9 3 2 0 1 6 10 | 10 ’
JlabopatopHasi paboTa
JaTYNKOB
HHTEPBAJIOB
BpPEMEHH.
Pa3gen 3. OcHOBBI
MOCTPOEHUsI
JATYNKOB
4 g [HHTepBasoB % | 16 | 4 8 4 10 | 10! 10 JlabopatopHas paboTa,
BpeMeHHU Ha Konnoksuym
HCII0/Ib30BaHUH
YacoBBIX
MeXaHU3MOB.
Pazpen 4.
ITuporexnuyeckue
AATHHMKH KonnoxkBuym
4 8 |uHTepBaoOB 17 8 4 0 4 9 20 | 20 ’
JTaboparopHas paboTa
BpeMeHH
B3pbIBaTe/Iel
(IIBY).
Pazpgen 5.
I'mppaBianyeckue
u
4 8 |mHeBMaTuueckue | 9 3 1 2 0 6 5 5 | JlabopatopHast paboTa
JaTYNKH
HHTEPBA/IOB
BpeMeHH.
Pazpgen 6.
J/leKTpUYecKue
4 8 |maTumku 15 | 7 2 2 3 8 15 | 15 | JlabopatopHasi paboTa
HHTEPBAJIOB
BpeMeHH.
Pazgen 7.
JlabopatopHasi paboTa,
JJIeKTPOHHbIE Bompocki K
4 8 |maTunkm 23 | 11 2 5 4 12 25 | 25 P ——
HHTEPBA/IOB saueTy
BpeMmenH (OBY).
Bcero 3a 8 cemectp 108 | 51 | 17 17 17 57 | 100 | 100
Bcero no aucIuIinHe 108 | 51 | 17 17 17 57 | 100 | 100
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Kputepuu oneHuBaHus

IICK-14

Bonpocbl omkpbimozo muna:
Ne 1 CrieniuCLUIIIIMHA
Ne 2 CrieLlIMCIATIIIMHA
Ne 3 CrieLIMCIMIIIIMHA
Ne 4 CneyaucuuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CrielINCIATI/IHA
Ne 7 CrieniInCIUIIIIMHA
Ne 8 CrenauciyrimHa
Ne 9 CrieLIUCIATI/IHA
Ne 10 CneuaucLuriiiHa

Bonpocbl 3aKkpbimo2o muna:
Ne 1 CneyaucLuriiHa
Ne 2 CrienINCIUTIIIMHA
Ne 3 CrieninCIAIIIIMHA
Ne 4 CrieLiIMCIATI/IMHA
Ne 5 CrieLIUCIUATI/IMHA
Ne 6 CneyaucuuriiHa
Ne 7 CneyaucLuriiHa
Ne 8 CriellINCIATI/IHA
Ne 9 CrieniInCIUIIIIMHA
Ne 10 CrenauciyrimHa

IICK-15

Bonpocbl omkpbimozo muna:
Ne 1 CrieLiIMCIIATI/IMHA
Ne 2 CneyaucLuriiHa
Ne 3 CneyaucLuriiHa
Ne 4 CneyaucLuriiHa
Ne 5 CrielINCIATIIMHA
Ne 6 CrieninCIUAIIIIMHA
Ne 7 CrieLlINCIATI/IMHA
Ne 8 CrieLIUCIIATI/IMHA
Ne 9 CneyaucuuriiHa
Ne 10 CneyaucLuriiHa

Bonpocbl 3aKpbimo2o muna:
Ne 1 CrienInCIUIIIIMHA
Ne 2 CrieniuCLUIIMHA
Ne 3 CrieLiINCIATI/IMHA
Ne 4 CneuaucLuriiHa
Ne 5 CneyaucLuriiHa
Ne 6 CneyaucLuriiHa
Ne 7 CrieliINCIATIIIHA
Ne 8 CrieninCIUIIIIMHA
Ne 9 CrieLlINCIATI/IMHA
Ne 10 CrieLIUCIATI/IHA
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