MHWHUCTEPCTBO HAVKU 1 BBICIIEI'O OBPASOBAHU S
POCCUMCKOU ®EJEPALINU

OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
VUPEXXJIEHUE BBICIIET'O OBPA3SOBAHU S «JTYTAHCKUIA
I'OCYIAPCTBEHHBIN YHUBEPCUTET UMEHU BJIAIUMUPA JTAJIS»

KOJUIEJAK CEBEPOJOHEIKOT'O TEXHOJIOTHUYECKOI'O HHCTUTYTA (¢puaunai)
®I'OY BO WJII'Y um. B. Janas»

PABOQUAS ITPOIT'PAMMA
yueOHOH TUCHHIIMHBI

OrI1.09 2nekpopagnonsmepeHns

cnenraabHOCTh 11.02.16. MoHTaXK, TEXHHYECKOE 00CTY:KUBAHHE U PEMOHT 3JIeKTPOHHBIX
npudOpPoB M YCTPOICTB

2023



PACCMOTPEHO 1 COI'JTACOBAHO wmetonuueckoit komuccuenr Komnemxa CeBepogoHEIIKOTO
TexHonoruueckoro uHcTuTyTa (hunmman) ®I'bOY BO «JII'Y  um. B. ana»

ITpotokon Ne 01 ot «13» centsaops 2024 r.

Pa3pabGorana Ha oCHOBe (eliepaIbHOr0 rocy1apcTBEHHOIO 00pa30BaTeIbHOIO CTaHAApTa CPEIHEro
npodeccuoHanpHOro oOpazoBaHus 1o crnenuanbHocTH 11.02.16. MoHTax, TeXHHYECKOE
00CIIy’)KUBaHHE U PEMOHT JJIEKTPOHHBIX HPUOOPOB M YCTPOMCTB, YTBEP>KACHHOTO MPUKA30M
MunucrepcTBa obOpa3oBanuss W Hayku Poccuiickoii ®emepammu ot 04.10.2021 Ne 691,
3apeructTpupoBaHHoro B  MunucrepctBe toctunuu  Poccuiickoit  ®enepamuu 12.11.2021
peructpamoHHbld  Ne 65793, mpuMepHOW  OCHOBHOW  00pa3oBaTENbHOH MIPOrPaMMBI  T10
cnenuanbHocT  11.02.16. MoHTax, TeXHMUYECKOE OOCIYKMBAHHE M PEMOHT 3JIEKTPOHHBIX
prOOPOB M YCTPOUCTB CPEHETO MPOPECCHOHATBHOTO 00pa30BaHHSL.
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ApcentbeB Anexcanap Banepuesuu, npenoaasarens CI1O Komnenxa CeBepo1oHELIKOTO
TexHonoruueckoro uucturyta (gunuan) ®I'BOY BO «JII'Y um. B. Hansa».

PaGouas mporpamma paccmotpeHa u coriacoBana Ha 20 /20 y4eOHBI rof
[TpoTokon Ne 3aceganust MK ot « _ » 20 1.
[Ipencenarens MK

Pabouas nporpamma paccmotpeHa u coriacoBana Ha 20 /20 y4eOHbIif rof
[TpoTokomn Ne saceqanud MK ot «  » 20 T
[Ipeacenarens MK

Pabouas nporpamma paccMoTpeHa u cornacoBana Ha 20 /20 yueOHbIH rof
[TpoTokomn Ne 3acenanust MK oT «_ » 20 T
IIpencenarens MK

Pabouas mporpamma paccmotpeHa u coriacoBana Ha 20 /20 y4eOHBIH rof
[TpoTokon Ne 3aceganust MK ot «_ » 20 1.
[Ipencenarens MK




1. TMACHOPT PABOYEHM ITPOI'PAMMBI YYEBHOM
MVNCHUATIIUHBI

1.1 Ob6saacTs npuMeHeHusi pado4yel MporpaMmmbl

Pabouast mporpamma auCHMIUIMHBL (Jajiee pabodas mporpaMma) sIBISIETCS
YaCThIO OCHOBHOM NPO(ECCHOHANBHOW  00pa30BaTENbHON MpPOrpaMMbl  —
0o0pa3oBaTeIbHON MPOrpaMMbl CPEIHEr0 MPO(PECCHOHATBLHOTO O00pa30BaHUs —
MIPOrpaMMbI MOATOTOBKU CIIENUATMCTOB cpenHero 38eHa (aanee OI1 CIIO)

Pabouas mnporpamma pa3paborana B coorBerctBUM ¢ OI'OC CIIO
YTBEPKACHHOTO MPHUKa30M MUHHUCTEPCTBA 00pa30BaHUs U HayKu OT 4 OKTAOps
2021 r. N 691 no cneumanbHocty 11.02.16 MOHTa)X, TEXHUYECKOE 00CTYKUBAHUE
Y PEMOHT 3JIEKTPOHHBIX MPUOOPOB U yCTPOICTB U ¢ yuetom [1OIIII, yrBepxkaeHHOM
MPOTOKOJIOM DeAepanbHOro y4yeOHO-MEeTOoau4eckoro oowbeauHeHuss no YITIC
11.00.00 ot 29 Hos16pst 2021 1. Ne 8.

1.2. Mecro nucuumiaunbl B cTpykrype OII CITIO

JucuuriHa OI1.09 DNEKTPOPaTUON3MEPEHUS OTHOCHUTCS K
o0menpo(eccuoHaTbLHOMY IIUKITY OCHOBHOM MPO(eCCHOHANIBHONM 00pa30oBaTENbHON
MIPOrPaMMBI.

1.3. leap ¥ 3a1a4u AMCUMILVIMHBI — TPeOOBAaHHUA K pe3yJbTaram
OCBOCHM S AMCUMIIJIMHBI:

B pe3ynbrate 0CBOCHHS JUCLMILTUHBI 00 y4YarOIIUIACs
JOJIZKEH YMETh:

— MNPUMEHATh TEXHOJOTMYECKOE OOOpPYIOBAaHUE, KOHTPOJIbHO-U3MEPUTEIBHYIO
anmnaparypy, IpUCIoCOOIEHHUSI U UHCTPYMEHTBHIL

— HCIOJIb30BaTh 000PYA0BAHNE U MHCTPYMEHTHI: PyUYHbI€ (MAasUIbBHUKHU, OTBEPTKH ),
MEXAHUYECKME (armapar TOYEYHOH CBApKH) WHCTPYMEHTBI, M3MEPUTEIIbHBIE
npudopslI,

— OCYLIECTBUTH BBIOOpP M3MEPUTENBHBIX NPUOOPOB W O0OPYAOBAHUSA IS
NPOBEAECHNS HACTPOMKH, PETYIUPOBKU U UCIIBITAHUI 3JIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB (PYKOBOJCTBYSICh)B COOTBETCTBUM C TEXHUYECKHMHU YCIOBHSIMH Ha
AJIEKTPOHHBIE MPUOOPHI U YCTPOWCTBA;

— BBIOMpATh METOABl W CPEACTBA M3MEPEHUI. KOHTPOJIbHO-U3MEPHUTEIbHBIX
npubopoB U 2OBM, uH(MOPMALMOHHO-U3MEPUTEIBHBIX KOMILIEKCOB B
COOTBETCTBUM C TpeOOBaHUSAMHU TY (TEXHUYECKHX YCJIOBHIA) Ha 3JEKTPOHHOE
YCTPOMCTBO;

— HCIIOJIb30BAaTh KOHTPOJBbHO-U3MEPUTENIbHBIE MPUOOPBI, MOJAKIIYATh HUX K
PETYJIUPYEMBIM 3JIEKTPOHHBIM MPUOOPAM U YCTPOICTBAM;

— paboTaTh C COBPEMEHHBIMH CPEICTBAMU U3MEPEHMS U KOHTPOJIS JIEKTPOHHBIX
npuOOpPOB U YCTPOKCTB;

— COCTAaBJIATh UBMEPUTEIILHBIE CXEMBI PETYJIUPYEMBIX TPUOOPOB U YCTPOIACTB,

— M3MEpPATh € 3aJJaHHOM  TOYHOCTBIO  PA3IMYHBIE  JJIEKTPUYECKUE U
PaIMOTEXHUYECKUE BEIMYMHBIL;



— MPOBOAMWTH HEOOXOIMMBIE U3MEPEHUS;
JOJIZKEH 3HATH:

— €IUHUILBI U3MEPEHNS (PU3NUECKUX BEIWYMH, IOIPEUTHOCTH U3MEPEHUIA;

— NPUHLMIBI  JACWCTBAS OCHOBHBIX 3JIEKTPOM3MEPHUTENIBHBIX NPUOOPOB U
YCTPOJMCTB;

— OCHOBHBIE METO/bI U3MEPEHMUS ANEKTPUUECKUX U PATUOTEXHUIECKUX BEJTUUMH;

— METOJIbI U CPEICTBA U3MEPEHMUS,;

— HA3HAYEHWE, YCTPOWCTBO, MPUHUMN JCHCTBUS CPEACTB M3MEPEHUS U
KOHTPOJIbHO-U3MEPUTEIBLHOTO 000PYA0BAHUS

— JEWCTBUSA CPEACTB U3MEPEHNUS U KOHTPOJIbHO-U3MEPUTEIBHOTO 000PYAOBaHUS;

— MpaBWJIA MOJIb30BAHUS (IKCIUTyaTalK ) KOHTPOJIbHO-U3MEPUTENIBHBIX TPUOOPOB
Y TMPUCHOCOONEHUI, M MOAKIIOYEHUS UX K PEryJUPYEMBIM SJIEKTPOHHBIM
YCTPOMCTBAM;

— TEOpus NOTPEIIHOCTEN U METOABI 00PaOOTKM PE3YIbTATOB U3MEPEHUIA.

1.4. ®opMupyemMbie KOMIIETCHIHU:

OK 1. IloHuMaTh CynIHOCTh M COLIMAJIBHYIO 3HAUMMOCTh CBOEH Oymyiuein
npogeccuu, MPOoSIBIATh K HEW yCTONUMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO ACSTEIBHOCTb, BBIOMPATh THUIIOBBIE
METOJbl M CIOCOOBI BBINOJHEHHS MPO(PECCHOHANBHBIX 3a7a4, OLEHUBATh HX
3((PEKTUBHOCTH U KAYECTBO.

OK 3. IlprHuMaTh peleHus B CTAaHAAPTHBIX U HECTAHAAPTHBIX CUTYaLUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4. OcyniecTBiATh MOUCK U MCIIOJIb30BAHKE UH(POPMALIK, HEOOXOIUMOIA
1 3PPEKTUBHOTO BBIMIOJHEHUS MTPO(PECCHOHABHBIX 334a4, MPO()ECCHOHAIIBHOTO
Y JIMYHOCTHOT'O Pa3BUTHAL.

OK 5. Ucnonb3oBaTh MH(POPMALMOHHO-KOMMYHUKAIMOHHBIE TEXHOJOTUHN B
MPO(PECCUOHATIBHON S TENBHOCTH.

OK 6. PaGoraTe B KOJUIEKTMBE M KOMaHIE, 3PQPEKTHBHO OOIATHCS C
KOJUIEraMH, PYKOBOJACTBOM, OTPEOUTEISMH.

OK 7. Bbparp Ha ce0si OTBETCTBEHHOCTb 3a pPa0OTy YIEHOB KOMAaHbI
(MOQUYHMHEHHBIX), PE3YJIbTAT BBIOJHEHUS 3aJaHUA.

OK 8. CaMoCTOATENBHO ONPEAEHATh 3aJa4d MPOPECCHOHAIBHOIO H
JMYHOCTHOTO PA3BUTHS, 3aHUMAThCSI CaMOOOPa30BaHUEM, OCO3HAHHO TUIAHUPOBATH
MOBBILIEHUE KBATA(PUKALIN.

OK 9. OpueHTupoBaTbCs B YCJIOBHUSX YaCTOW CMEHBI TEXHOJIOTMI B
MPO(ECCUOHATIBHOM JESITEIbHOCTH.

I[IK 1.1 OcymecTBasiTe COOPKY, MOHTaX W JEMOHTAX AJIEKTPOHHBIX
npuOOpPOB M YCTPOHCTB B COOTBETCTBUM C TPEOOBAHUSIMU TEXHUYECKOU
JOKYMEHTALMU.

[IK 2.1. Ilpou3BOaWTh AMATHOCTUKY PabOTOCIOCOOHOCTH 3JIEKTPOHHBIX
npruOOPOB U YCTPOHCTB CPEHEN CIIOKHOCTH.

[1K 2.3. BpINOJHATh TEXHUUYECKOE O0CITY>KMBAHHUE AIEKTPOHHBIX MPUOOPOB U
YCTPOMCTB B COOTBETCTBUH C PETJIAMEHTOM M IPABUIIAMH IKCILTYyaTALIUH.

OcBoenne yuyeOHOM aucuuiuiiebl  OIL.09  DnexTpopaauon3mMepeHus,
o0ecreunBaeT  JOCTHXKEHHME  OOYYarOMIMMMCS — CHEOYIOIIMX  JIMYHOCTHBIX
pe3ynbratos (JIP):



JIP 14. J1o6pOCOBECTHBIN, UCKITHOYAOIINNA HEOPEXKHBINA TPy P BBIABICHUU
HECOOTBETCTBUII YCTAHOBJIEHHBIM IPaBUJIAM U PEAJIASAM, HOBBIM (DaKTaMm, HOBBIM
YCIIOBUSIM, CTpEMSILIMICS N0OMBATBCA OQPUIMAIBHOTO, 3aKOHHOTO W3MEHEHUS
YCTapEBIIMX HOPM JEATEIbHOCTH

JIP 15. HacToiluuBblli B TOBEIECHUU HOBBIX MHKEHEPHBIX PEUIEHUN N0 UX
pealin3aluu, B IOUCKE UCTUHBL, B PA3PEIIEHUH CIOKHBIX MPOOJIEM.



2. CTPYKTYPA U COAEP KAHUE NNCHUIIJINHBI

2.1 O6beM y4eOHOI AMCHHUIIJIMHBI U BHABI Y4e0HOH padoThI

Bun yueOHoii padoTsI Oo6beMm B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl Y4eOHOMH 66

AU CHMIIMHBI

B T.4. B opMe NPAKTHYECKOIi MOATOTOBKH

B TOM YUCJIE:

TEOPETUYECKOE 00YUYEHUE 26
[IPAKTUYECKUE 3aHATUS 20
Camocmosmenvras paboma 20

IIpomexxkyTrouHast arrecrauus B popme 1udpepeHIHPOBAHHOIO 3a4eTa




2.2 TemaTH4eCKHUi IVIAH U COAEP/KAHUE U CHUILIHHBI

W3mepeHue a1eKTpHIecKoro ToKa U HapsDKEHUS! UG POBBIMU U JJIEKTPOHHBIMU
H3MEPUTEIBHBIM IPHOOPOM

HanmenoBanne TeM H Copep:xanne yueGHOro MaTepuaja, jadopaTopHblie paGoThl H MPAKTHYECKHE Oo6bem dopmupyembie
pa3nesios 3aHATHSA, CAMOCTOATEIbHAsA padoTa 00y4ammxcsa, KypcoBas padora (mpoeKr) 4acoB KOMIETeHUH
Paznmen 1. OcHoBHbIE CBeIeHHSI 0 METPOJIOTHH, H3MEPEHHSX H CPEIACTBAX H3MepP eHHIA. 4
Tema 1.1. Copeprkanue yueOHOro Marepuasia 2 [IK1.2, TIK2.1, T[IK
OcHoBHbIE cBeaeHus 0 | O0mue cBeaeHUs 00 N3MEPEHHSX, CAMHAIAX H3MEPCHUS (PH3MUCCKIX BEIMYUH, MEPBI 2.3
METPOJIOTHH H anekTpudeckux BeanduH. CpencTsa m3MepeHni U X KiaacCH(uKarims
SMEKTPUYECKIX CamocTosTenbHas pabora 00ydJaromuxcs 1 OK 01, OK 02, OK
u3Mepennsix. CpeacTsa 3akperuieHre MaTepraa CaHHUL (HH3MICCKUX BETHIHH 03, OK 04, OK 07,
s OK 09, OK 10
W3MEPEHUI
Paspen 2. IorpemrnocTn H3mepeHmi
Tema 2.1. Ilorpemnoctu | Comeprkanue yueOHOTO MaTepuaa 2 [IK1.2, IIK2.1, IIK
U3MEPCHUI Buns! v npudrHbL BOSHUKHOBCHUSI TIOTPEIIHOCTEH 23
[TorpenrHocTh M3MEPUTENBHBIX TIPHOOPOB
Ommbxy mpy BBITOTHEHUH N3MEPEHUM OK 01, OK 02, OK
[Ipaxtuueckoe 3ansTue Ne 1. 2 03, OK 04, OK 07,
Pacuet morpemHocTu n3MepeHus OK 09, OK 10
CamocrosiTenpHast paboTta 00yJaromuxcst 1
OdopmueHne oTyeTa Mo MPAKTHIECCKUM paboTam
Paspen 3. HN3mepeHne HATIPSIZKEHHS H CHJIBI TOKA
Tema 3.1. [IpuGopsr Coneprkanue yueOHOro Marepuana 2 K2 K2 11K
HETOCPENCTBEHHOMN H3mepurenpHbIe MEXaHU3MBbI, BOJIBTMETPBI IOCTOSIHHOTO JICKTPUYECKOTO TOKA 23
OIIEHKU U CPaBHEHMS AmrepMeTpsl MOCTOSHHOTO 3MEeKTpUuecKkoro Toka. Knaccudukamums 3mekTpoHHbIX
BOJBTMETPOB 1 amriepMeTpoB. CTPYKTYpHBIC CXEMBI IEKTPOHHBIX BOJIBTMETPOB U OK 01, OK 02, OK 03,
AMIIEPMETPOB, MPUHIIMI JACHCTBHS JETEKTOPHBIX CHCTEM OK 04, OK 07, OK 09,
CamocTosTenbHas paboTa 06yJarommxcs 1 OK 10
W3ydenue mpaBuit paboThI CO MIKATAMH PA3IUYHBIX H3MEPUTCIbHBIX MEXAaHU3MOB
Tema 3.2. Copeprxkanue yueOHOTO Marepuaia 2
[udppossie BoapT™eTp | CTPYKTYpHBIE CXEMBI M HPHHUMI PAGOTHI UU(BPOBBIX, KOAOUMITYIbCHBIC U BPEMAUMITYJIbCHBIC
¥ aMIepMeTp 1U(pPOBBIC BOIBTMETPHI.
JlaGoparophas paborta Ne 1. 2




CamocrosiTenpHast paboTta 00yJaromuxcst
Odopmienne otyera mo Jad0paTopHON paboTe M MOATOTOBKA K 3AIIHUTE

Paspen 4. H3mepenune n Hadonenne GpopM 31eKTPHIECKHX CHTHAJIOB
Tema 4.1. Conepxanne yaeOHOTO MaTepraa [K1.2, [TIK2.1, TIK
DNEeKTPOHHBIE Hasznauenne u knaccudukanus ocuuiorpados, CTPYKTYPHBIE CXEMBI JICKTPOHHBIX 23
ocrunnorpads ocLuIorpagos.
[IpuHIAT NOTyYeHUS] OCHMILUIOTPaMM, Pa3BEPTKa, BUABI PAa3BEPTOK OK 01, OK 02, OK
CuBXpoHHM3aUHs Pa3BEPTKU 03, OK 04, OK 07,
JlaGoparophas paborta No 2. OK 09, OK 10
[Topsimok OATOTOBKH K paboTe U M3MEPCHUE IEPHOINYCCKUX CHTHATIOB
CamocrosiTenpHast paboTta 00yJaromuxcst
Odopmienne otyera 1o JadopaTOPHON padOTe M MOATOTOBKA K 3aIINTE
Tema 4.2. Copeprxkanue yueOHOro Marepuaia
[Mudpossie CtpykTypHBIC CXeMbI LIUPPOBBIX OCHIILIOrPadoB, 0COOCHHOCTH PAa0OTHI ¥ U3MEPCHHI Ha
ocrmmaorpads uupoBbIx ocumyuiorpadax, ocumLIorpadhUICCKUe MPUCTABKU U MPOrPAMMHBIC 00CCIICUCHHE.
JlaGoparopnas pabora Ne 3.
W3y4enue opraHoB yrnpasieHHsT M HACTPOiKa LudpoBoro ocumwiorpada, aBTOMaTH3aLHN
n3MepeHus nudPOBBIMU OCIIIILIOrpadaMu
CamocrosiTenpHast paboTta 00yJaromuxcst
Odopmienne otyera 1o JadopaTOpHON PabOTEe M MOATOTOBKA K 3aIIHNTE
Paspea S. HN3mepuTenbHbIC TEHEPATOPBI [1K1.2, IIK2.1, TIK
Tema 5.1 Conepxanue yuebHOro Marepuana 23

I'eneparopsl curHanos
HU3KOHN U BBICOKOM
4aCTOTHI

OO6mue cBeneHus 0 TCHEPATOPaX, XaPAKTEPUCTUKY, MPUHIHUII IIOCTPOCHUS U paboThI
I'enepaTops! 3BYKOBBIX U YABTPa3BYKOBBIX 4acTOT. [IpuHImm noctpoenus u padots: BY
TEeHEpaTOPOB, XaPaKTEPHUCTHKHU T€HEPAaTOPOB.

JlaGoparopHas pabdorta Ne 4.
W3mepurenpHble HU3KOYACTOTHBIC U 3BYKOBBIC T€HEPATOPBI H3MEPEHUE PAa3HOCTH (a3
ocmuorpagom

JlaGoparopHas paborta Ne 5.
Wzmepenue koadduimenrta riryOuHbI aMIIATY JHOH MOIYJISILIAN

CamocrosiTenpHast paborta oOygaromuxcst
Odopmienne otyera o Ja00paTOPHON pabOTE ¥ MOATOTOBKA K 3AIUTE

Tema 5.3.
I'enepaTopsl
UMITYJIbCHBIX
CHTHAJIOB.

Copeprkanue yueOHOTO Marepuaia
I'enepaTops! UMITYIBCHBIX CUTHAIOB. [lapaMeTpsl UMITYIBCHBIX CUTHAJIOB. | eHepaTops!
crieunabHOM opMel. [ 'eHepaTops! IIYMOBBIX CUTHAJIOB

JlaGoparopHas paborta Ne 6.
Usmepenue mapaMeTpoB UMITYJIBCHBIX CUTHAJIOB, CHHXPOHHU3ALUS BHCIIHUM U BHYTPCHHEM
CHTHAJIOM

OK 01, OK 02, OK 03,
OK 04, OK 07, OK 09,
OK 10




CamocrosiTenpHast paboTta 00yJaromuxcst
OdopmieHue otyera o Ja00paTOPHON PabOTEe ¥ MOATOTOBKA K 3aIIUTE

Pasnea 6. HN3mepuTenn napaMeTpoB 2J1eKTPHYECKHX Leneil H KOMIOHEHTOB
Tema 6.1. Copeprxkanue yueOHOro Marepuaia
H3MepI/ITeHI/I I/I3MepI/ITeJ'II/I AKTUBHOI'O CONPOTUBJICHUSI, U3MCPUTCIIN UHAYKTUBHOCTHU U éMKOCTI/I, MOCTBI

HOCTOSHHBIX BEJIMYNH
nereun

MOCTOSIHHOT'O ¥ IEPEMEHHOTO TOKA.
MeToapl H3MEpEHUs COMPOTUBIICHHS, HHAYKTUBHOCTH U €MKOCTH
[udpossie m3meputemu RLC

CamocrosiTenpHast paboTa 00yJaromuxcst
MocThI IEPEeMEHHOI0 B MOCTOSIHHOTO TOKA B ITM(poBbixX m3mepuressix RLC

TIK1.2, TIK2.1, TIK
23

OK 01, OK 02, OK
03, OK 04, OK 07,
OK 09, 0K 10

Tema 6.2. Copnepxanne yueOHOTO MaTepuana
W3meputenu OCHOBHBIC CBEICHUS, METO/IbI TPOBEPKHU HCIIPABHOCTH MOIYITPOBOIHUKOBBIX 3JICMCHTOB.
napaMeTpoB H3mepenne napaMeTpoB TPAH3UCTOPOB H AMOJ0B
TOJTYIIPOBOAHUKOBbIX [TpoBepka 1 M3MEPEHNE MOTYIPOBOIHUKOBBIX IHOAOB M TPAH3UCTOPOB
- JlaGoparopnas pabora Ne 7.
I/I3MCPCHI/IC COMNMPOTHUBJIICHUA NHAYKTUBHOCTH U CMKOCTU U U3MCPCHUC ITapaMCTPOB
MOJYIPOBOIHUKOBBIX MPHOOPOB.
CamocrosiTenpHast paboTta 00yJaromuxcst
Odopmaenne oTyeTa mo 1adopaTopHOi paboTe u MOArOTOBKA K 3aLIUTE
Pazgen 7. N3mepenne napaMeTpoB CHIHAIOB TTK1.2, TIK2. 1, TTK
Tema 7.1. Copnepxanne yueOHOro MaTepuana 23
W3mepeHune 4acToOThI U TpebOoBanHue kK TOUHOCTH U3MEPCHUS YaCTOThI B Pa3IM4YHbIX auana3onax. [lorstue 00
BPEMEHHBIX 3TAJIOHAX YAaCTOTHI. BHIBI 4aCTOTHO-M3MEPHUTEIBHBIX MPUOOPOB. DNEKTPOHHO-CUETHBIE OK 01, OK 02, OK
I/IHTepBaJIOB 9aCTOTOMCPBHI. 3J'ICKTPOHHI)IG MCTOAbI UBMCPCHUS YaCTOThI, BDCMCHU U CABUT'A (1)33 03, OK 04, OK 07’
OK 09, OK 10
SRS IS SRS CamocTosTenbHas paboTa 06yJaromuxcs
CUTHAJIOB [{ubpossic M3MEPUTENN TAPAMETPOB TAPMOHHUYCCKUX M UMITYJIbCHBIX CHTHAJIOB
Tema 7.2. Copnepxanne yueOHOro MaTepuana
[udposbie DJNICKTPOHHBIC YACTOTOMEPHI, IUPPOBOM METOJ U3MEPEHUS YaCTOTHI U HHTEPBAJIOB. METOIbI
YaCTOTOMEPHI n3MepeHus a3pl rapMOHMYECKUX KOJIeOaHUH M X KPATKast XapaKTEPUCTHKA.
JlaGoparopHas paborta Ne 8.
V3mepeHust BpeMEHHBIX TAPAMETPOB CUTHAJIOB 3JICKTPOHHBIM YaCTOTOMEPOM
CamocrosiTenpHast pabora 00ydaromuxcst
Odopmienne otyera o Ja00paTOPHON PabOTE ¥ MOATOTOBKA K 3aIINTE
Tema 7.2. Copnepxanne yueOHOro MaTepuaia

Nsmepenne nckaxenwuii
(hOpMBI CUTHAJIOB

XapakTepUCTHKA HCKAKEHUH MeKTpuieckoro curiana. Cpenctsa H3MepeHus! HETMHEHHBIX
HucKaxeHui. Metpomornieckoe 00ecrneueHe CpeaCcTB H3MEPEHUS XaPAKTEPUCTHK UCKAKECHUH
(hOpMBI CUTHAJIOB




JlaGoparopuast pabora Ne 9.
W3mepeHne HCKaKCHIH 3JCKTPHICCKIX CHTHAJIOB MUKPOITPOLICCCOPHBIM H3MCPHUTEIICM

CamocrosiTenpHast paboTa 00yJaromuxcst
HOI[FOTOBKa K 3a94CTHOMY 3aHATHUIO

IIpomeskyTounas arrectauus B popme 1udpepeHunpoBAHHOIO 3a4eTa




3. YCJIOBUSI PEAJTU3ALIMU PABOYE TPOT'PAMMBI
JUCHUTLIMHBI

3.1 TpeGoBaHHus K MATEPHAJIBHO-TEXHHYECKOMY 00€eCIIe4eHHI0

JlucuumuivHa peaiusyercs B yueOHo# 1abopaTopun « INEKTPOTEXHUYECKUX
A3MEPEHUIN

OcHauieHue yueOHo J1abopaTopuu:

Creumann3upoBaHHasi MeOETb.

TexHuueckue cpencTBa 00y4eHuUs:

— HHTCPAKTHBHAA J0CKa

— KOMIIBIOTEP C BBIXOJOM B UHTEPHET.
O0opynoBaHue, BKIKOYask IpUOOPHI:

— JIByxsyueBoii ocumimiorpag GOS620

— Hudposoii ocumimnorpad GDS 72072E
— T'eneparop 3ByKOBbIX 4acTOT ['3-53

— T'eneparop HU3KO4YaCTOTHBIN ['3-106

— YuusepcasbHbli reHepatop AFG72105
— T'eHepaTtop UMIYIbCHBIX CUTHAIOB ['5-54
— MwumusonsT™meTp B3-41

— Yacroromep snexkrponnsiii ACH1300

— H3mepurens LCR-meTp AM-3002

— MynbsTumerp MY 68
CreHnanl:

— (azoBpaniareinb
— Ha0Op MACCUBHBIX 3JIEMEHTOB
— CoenvHUTENbHbBIE Ka0enu

— Harpy3ouHble COPOTUBIICHUS
Harngaaaeie nmocoOus.
Peanu3zarus MIPOrPaMMBI yueOHOW  JIUCUUIIIMHBI npernoiaraet

00s13aTeNbHBIE JTA0OPATOPHBIE pa0OTHI B yu€OHOH 1a00OpPaTOPUU C UBMEPUTETBLHBIMU
npubopaMu, THCTPyMEHTaMu U cTeHaamu. [Ipu npoBeaeHnn 1abopaTopHbIX padboT

yueOHas rpyria AeJIMTCS Ha 1BE€ NOArPYTIIbL.
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3.2 YueOHO-METOANYECKOE 00ecIIeYeHHEe TUCIUILINHBI
OcHoBHast yueOHas TUTEPATYPA:

1. Janunun, A. A. VI3MepeHus B pailMO3JIEKTPOHUKE: y4eOHOE mocoOue aJis
CIIO / A. A. Nanunun, H. C. JlaBpenko. — Cankt-IlerepOypr: Jlans, 2020. —
408 c. — ISBN 978-5-8114-6504-0.

2. Xpomoun I1LK.Dnexkrporexnuueckue naMepenus: yuedHoe nocodue / I1L.K.
XpomouH.-3-¢ u3a.,-M.@OPYM : HULl UHDPA-M,2019.-288c.

JlononHuUTeNbHAS yueOHas JIUTEPATypa:

1. Hedenos B. U. Dnekrpopanuonsmepenus : yueoOnuk / B.U. Hedenos, A.C.
Curos, B.K. buttokos, E.B. Camoxuna ; nox pen. A.C. Curosa. — 4-¢ u3n.,
nepepad. u gorn. - M. : DOPYM : UH®PA-M, 2018. — 383 c.

2. Mlummapé B.1O., llanun B.U., Dnexrpopaguonsmepenusi: YUeOHUK s
cpen.npod. oopazoanusi/ M.: Akanemust, 2004r., 336 c.

3. Iummapér B.FO., CpencrtBa uaMepeHuil: y4eOHUK i CTYI. CPeI.Ipod.
yue0. 3aBefeHuit/ — 3-e uza., crep.— M.: Axkanemus, 2009r., 320c.

4. Xpycranésa 3.A., JIEKTPUYECKUE U JJIEKTPOHHBIE U3MEPEHHUS B 3a7a4aXx,
BOMNPOCAX M YNPAXKHEHUAX: Yy4e0.mocoOue sl CTYyA. YYPEKIACHUH Cpe.
npo¢. oOpazoBanus/— 2-¢ u3a., — M.: Akanemus, 2013r.,176c¢.

VY4eOHO-MeToAnYECKast TUTepaTypa A1 CAMOCTOSTENLHON PaOOTHI:

1. Mertonuyeckue yKa3aHHWs K BBINOJHEHUIO MPAKTUYECKUX PabOT Mo
JUCLUIUIMHE « DIIEKTPUYECKUE U DJIEKTPOTEXHUYECKUE U3MEPEHHUS .

2. Meroauueckue yKa3aHUsl [0 OPraHU3aluu CaMOCTOSITENIBHON pPabOThI
oOydarmuxcss MO0 JUCUUIUIMHE «OJNEKTPUYECKUE M BJIEKTPOTEXHUUYECKUE
U3MEPEHUS»

3.3. Uuopmannonnsie pecypcsl cetu MHTEpHET M PO(pecCHOHATBHOM
0a3bl JAHHBIX
ITepeuenb UHTEpPHET-PECYPCOB:

1. YronpHukoB, A. B. Dnektpuyeckue uamepenus: npaktukym st CI10 / A. B.
VYronsaukoB. — Capatos: IIpogo6pa3oBanue, Ait Ilu Ap Memua, 2019. —
140 c¢. — ISBN 978-5-4488-0266-9, 978-5-4497-0025-4. Texkcr:
AJIEKTPOHHBIN // DNEKTPOHHBINA pecypc LU(pPOBOi 00pa30BATENbHON CpebI
CIIO PROFoOpa3zoBanue : [caiit]. — URL: https://profspo.ru/books/82687
(mata oOpamenus: 24.01.2023). — Pexum pgocTyna: A aBTOPU3UP.
[I0JIb30BATEIIEN.
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2. T'naBHbINI (hOpyM METPOJIOTOB (JIEKTPOHHBIN pecypc) pexkum aoctyna: https://

https://metrologu.ru/ .

[TpodeccuonalibHbie 0a3bl JAHHBIX:
1. CnpaBounuk metposiora Pexxum nocryna:_https://info.metrologu.ru/
[TporpamMHO€E 0OeCTIEYeHUE: ANEKTPOHHBIN [UPPOBOI ociuuiorpad)

GDS72072.

4. KOHTPOJIb 1 OIIEHKA PE3YJIbBTATOB OCBOEHUA

JIMCIATLIAHBI

PesynbTarer 00yueHns
(ocBOEHHBIE YMEHHS, YCBOCHHBIE
3HAHUSA)

Kpurepun onenku

DopMBI 1 METOIBI KOHTPOJIS
U OLIEHKH PE3YIbTaTOB
00y4eHus

B pesynbTaTe ocBOeHUs
TVCIUATUTAHBI 00yJaroIuiics
JOJI’KEH YMETh:

- IPUMEHATH TEXHOJIOTUIECKOE
o0opynoBaHue, KOHTPOJIBHO-
M3MEPUTENBHYIO anmnapaTypy,
PUCTIOCOOICHNS M1 HHCTPYMEHTHI,
HCIOJB30BaTh 000PYAOBAaHHUE U
WHCTPYMEHTHI: py4YHbIe (MasIbHUKH,
OTBEPTKH), MEXaHUYECKHe (ammapar
TOYEYHOW CBAPKH ) MHCTPYMEHTHI,
M3MEPUTENBHBIC TIPUOOPBI;
OCYIIECTBUTH BBIOOP M3MEPHTEIBHBIX
prOOPOB M 0OOPYAOBAHUS I
MIPOBEICHUS HACTPOIKH, PETYTHPOBKH
U MCTIBITAaHUI1 3JIEKTPOHHBIX MTPHOOPOB
U YCTPOWCTB (PYKOBOJCTBYSICh)B
COOTBETCTBHUH C TEXHHYECKUMH
YCIOBHAMH Ha 3JIEKTPOHHBIC TPUOOPHI
U YCTPOICTBA;
BBIOMPATh METOJIBI U CPEICTBA
U3MEPEHUI: KOHTPOIBHO-
M3MEPUTENBHBIX TPrOopos 1 OBM,
MH(POPMALNOHHO-N3MEPUTEIBHBIX
KOMILJIEKCOB B COOTBETCTBUU C
TpeboBanusMu TY (TEXHUYECKUX
YCIIOBUI) Ha JIEKTPOHHOE
YCTPONCTBO;
UCIOJIb30BaTh KOHTPOJIBHO-
U3MEPUTEIBHBIC TIPUOOPEI,
MOJKITFOYATh HX K PETYIUPYEMbBIM
3IIEKTPOHHBIM MpHOOpam u
YCTPONCTBAM,;
- paboTaTth ¢ COBpEMEHHBIMH

CpeACTBaMU H3MEPEHHS U KOHTPOJIA

3IIEKTPOHHBIX MPHOOPOB U YCTPOHCTB;

- MOHUMaHue 001acTn
MIPUMEHEHUS
M3MEPUTENBHON
anmnapaTypsl

- BEIOUPATH U
00OCHOBBIBATh METOBI U
CpencTBa U3MEPEHUN

- 00ecneunTh TOYHOCTh TPU
M3MEPEeHNUU U 00EeCTIeYnTh
MX €INHCTBO

- BBIMIOJHATH
00OCHOBAHHBII BEIOOP
CaHIAIOBOTO TN
mudposoro
M3MEPUTETHHOTO TPHOOpa
- OLIEHNBATh M IPUHUMATh
[perenme no BeI0opy
M3MEPUTEIbHBIX JaTYNKOB
reHEepaTopoB

- OTIPENIENTh YPOBEHB
CTETIeHH 3aIIUIIEeHHOCTH
H(}OpPMaIIMOHHBIX
00BEKTOB

Tekymmi KOHTPOJIb:
HaOmronenne u oneHka
OTBETOB Ha YCTHBIN
OTIPOC, TECTUPOBAHHUE,
3aIIUTHI BBITIOTHEHUS
NPAaKTUYECKUX paboT u
3alMThl Ta00PATOPHBIX
pabor.

IIpomexyTounas
arrecTanus:

OreHka BBITIOTHEHUS
3aaHuil HA

G hepeHIPOBAHHOM
3a4eTe.
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- COCTABJIATb USMECPUTEIIbHBIE CXEMbI
peryampyeMbix npubopoB 1
YCTPOJCTB;

- USMEPATH C SaHaHHOﬁ TOYHOCTBIO
PA3JINYIHBIC SJICKTPUICCKUE U
PAANOTEXHUYCCKUE BEIMINHBI,

- IpOBOAUTDH HGO6XOI[I/IMBIG HU3MEPCHUA,

JO0JIZKEH 3HATD:
- eAMHUIBI U3MEPEeHNA QPU3NMIECKIX
BEJINYNH, NOTPEIIHOCTU U3MEPEHHUI,
- NMPUHIUIIBI I[GﬁCTBI/ISI OCHOBHBIX
3IIEKTPOM3MEPUTENBHBIX TPUOOPOB U
YCTPOJCTB;
= OCHOBHBIC ME€TOAblI H3MEPCHUA
SJICKTPUICCKUX U PAAUOTEXHUYCCKUX
BEJINYNH,
= METOAbI U CPEACTBA UBMEPEHUSA,

- Ha3HA4YCHUE, YCTPONCTBO,
MIPUHLINI JeicTBus CpPEeACTB
U3MEPEHUs u KOHTPOJIBHO-

U3MEPUTEBHOTO 000y I0BAHUS

= HeﬁCTBHH CpE€ACTB U3MEPCHHUA U
KOHTPOJBbHO-USMEPUTEIIBHOT'O
00opynoBaHMS;

- IpaBmWia MOJIb30BaHMUs
(3KcIuTyaTanmn) KOHTPOJIBHO-
A3MEPUTEIIBHBIX npubopoB u

MPUCTIOCOOJICHH, Y TTOAKITFOUYEHUS MX
K  peryampyeMbIM  3JIEKTPOHHBIM
YCTPONCTBAM,;

- Teopus NOTPELIHOCTEeN U METOABI
00paboTKH pe3ynbTaTOB U3MEPEHUI

[ryOnHa MOHNMAaHUS
OCHOBHBIX IOHATHIT 00
M3MEPEHUsX, BUIOB U
CPEICTB U3MEPEHUS U
KJIacCH(pUKAINU CPEICTB
M3MEpEeHUs

- IOHNMaHNE U IPUMEHEHUe
METOAUK U3MEPEHHUS

- IPaBUJIBHOE OTIpeie/IeHNE
MOrPEIIHOCTEN N3MEPEHHUS
- [loHnmanne npuHIKMIOB
(bopmMupoBaHUS
CTaHapTHBIX
M3MEPUTENBHBIX CUTHATIOB
- aHaIM3UPOBAThH U
MPUHUMATh peIIeHue 0
[YCTpaHEHUIO BIUSHUU
M3MEPHUTEIbHBIX TPUOOPOB
Ha TOYHOCTb U3MEpEHUs

- 000CHOBBIBATH BBIOOD
MeTO/a 1 Crocoba
ABTOMAaTU3ALMKY U3MEPEHUN
TOKa, HANPsKEHUS U
MOIIIHOCTH

- PAMOTHOCTb
MCIIOJIb30BAHUS
KOHTPOJIbHO-
MCTIBITaTEIbHON U
M3MEPUTENBHON
arnmnapaTypsl,

- TOYHOCTb U3MEpPEHUN
[Pa3JIMYHBIX AIEKTPUYECKUX
1 paINOTEXHUYECKUX

IBEJIMYMH
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