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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI
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AHHOTALMS

B kypce ocBeniaroTcsi OCHOBHBIE pa3zeiibl METPOJIOTUH, TEOPUS U3MEPEHUN, BEPOSITHOCTHBIN U
MH(OPMALIMOHHBIA TOJAXOJ K OLEHKE IOrpelHocTed, o00paboTka pe3ysibTaToB HW3MEPEHHUS:
COBPEMEHHBIE 3JIEKTPOHHbIE NPUOOpPHI UM WX NPUMEHEHHE JUIsl LeNed H3MEpPEeHHs 3JIEKTPUUYECKHUX
BEJTMYHH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

B kypce ocBeriaroTcsi OCHOBHBIE pa3ziesibl METPOJIOTUH, TEOPUsl U3MEPEHUMN, BEPOATHOCTHBIN U
MHPOPMALIMOHHBIM MOAXOA K OLEHKE MOrpeuIHOCTel, o0paboTka pe3yJbTaTOB H3MEPEHUS:
COBpPEMEHHBIE 3JIEKTPOHHBIE NMPHOOPHI M HMX MPUMEHEHHE Ul LeJied H3MEepeHHs SJICKTPUYECKUX
BEJIMYUH.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Hacrosias yyeOHas AUCUUIUIMHA ABJIsSETCS 0a30BOM IIPU MOJATOTOBKE CTYAEHTOB MH)KEHEPHO-
¢u3znyeckoro npopuist, CHEHUATUZUPYIOMUXCS B O00JACTH HCCIENOBAaHUS DIEKTPOPU3NUECKUX
MIPOLIECCOB  MHKPO, HAHO, MMIYJbCHOW U CHJIBHOTOYHOM DSJIEKTPOHUKH, a TaKXKe Ipu
KOHCTPYUPOBAHHUH 3JIEMEHTOB aBTOMATUKH, SJIEKTPOHUKU U YCKOPUTEIIBHONW TEXHUKH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVNTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQeccuoHatbHble KOMIETEHIHH:

| KOI{ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KOI[ W HAMMCHOBAHUC MHAUKATOPA JOCTMIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUU C 3aJadaMd U oObekTamMu (001acTsaMHU
3HaHUI) TpoecCHOHATHLHOM e TEFHOCTH:

3apaua O0beKT WiIn Kon n HaumeHnoBanme Kon n HaumeHnoBanme
npodeccuoHaIbLHOM 00J1aCTh 3HAHMS npodeccuoHaIbLHOM HHAUKATOPA
aesiteabHoctu (3I1/1) KOMIIEeTeHIIMH; JOCTUKCHUSA
OcHoBaHue npodeccuoHaIbLHOM
(nmpogeccHoOHANBHBIN KOMIIETeHIIHU
cranaaprt-I1C, ananu3
OIbITA)
3KCIUTyaTallMOHHO-TEXHOJIOTMYECKU I
SKCIUTyaTanus, UH(POPMAIMOHHO- [IK-2.4 [1] - cnocoben k| 3-T1K-2.4[1] -
MOAJIEpKAHUE B U3MEPUTEIIBHBIE U 00ecrevyeHnI0 KOHTPOJIS | TEOPETUYECKHUE OCHOBBI
pabodyeM COCTOSTHUU YIIPaBJIAOLIME COOJII0IEHUS] TEXHUKHU obecrnieueHus
(DUBUYECKUX U SIIEPHO- | CHCTEMBI, 0e301acHOCTH Ha OCHOBE | Oe30macHOM
(buznuecKux kuOepdu3nveckue YTBEPKICHHBIX HOPM U JKCIUTyaTaluu
YCTaHOBOK, YCTPOWCTBA U IPaBUJI Ha MPEANPUATUH, | PUIUUECKUX U SAIEPHO-
nH(OPMAIIMOHHO- YCTaHOBKH, CUCTEMBI | aHAJIU3Y YCIOBHM buznyecKux
W3MEPUTEIIBHBIX U KOHTPOJIA U Oe3omacHo YCTaHOBOK, HOPMBI U
YOPABJISIIOLIUMX CUCTEM, | YNPaBIEHUS JIEPHO- | SKCIUTyaTalluu npaBujia OpraHu3aluu




MpeIynpexacHHe,
MPEIOTBPALICHUE H
JUKBUJAIMS aBapuid Ha
(buznueckux
YCTaHOBKAaX, KOHTPOIb
coOII0IeHUS
MIPOU3BOJICTBEHHON U
9KOJIOTUUECKOH
0e30IMacHOCTH

IIPOEKTUPOBAHUE U
KOHCTPYUpPOBaHUE
UH(POPMAIMOHHO-
U3MEPUTENIbHBIX U
YIPABISAIOLUX CUCTEM,
KuOeppu3nIecKux
YCTPOMCTB B
COOTBETCTBUHU C
TEXHUYECKUM 3aJaHUEM
C HCIIOJIb30BaHUEM
COBPEMEHHBIX
TEXHOJIOTHH
IIPOEKTUPOBAHMUS

busnuecKux
YCTaHOBOK

UH(POPMALIMOHHO-
U3MEPUTEIbHBIC U
yHpaBIIsoLe
CHCTEMBI,
Kkubepuznyeckue
YCTpOMCTBA U
YCTaHOBKH, CUCTEMBI
KOHTPOJIS U
yIpaBJIEHUS SJIEPHO-
bu3nIecKux
YCTaHOBOK

buU3NYECKUX U SICPHO-
(bu3NYECKUX YCTAaHOBOK

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 24.033

POEKTHO-KOHCTPYKTOPCKHI

ITIK-10 [1] - cmocoben
pa3pabaThIBaTh METO/IbI
MOJICTTPOBAHMUS,
aHaAJIM3a U TEXHOJIOTHH
CUHTE3a MPOIIECCOB U
CHCTEM B 00J1aCTH
TEXHUKH, TEXHOJIOTHH U
OpTraHHU3allMOHHBIX
CUCTEM

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 40.011

6e301macHoro
BBITNOJIHEHUSI paboT;
V-1IK-2.4[1] -
OpraHU30BBIBATH
JESATENBHOCTD
nepcoHalia B yCIOBHSIX
HapyILIEeHUN
HOPMAJIbHON
JKCILTyaTaluu U
aBapHil B COOTBETCTBUU
C HOPMaTUBHBIMU
TpeOOBAHUSIMU U
MHCTPYKLUSAMU;
B-IIK-2.4[1] -
METOIMKAMHU OLICHKU
pa3BuUTUS PU3NUECKUX
Y TEXHOJIOTUYECKUX
IIPOLIECCOB B
aBapUIHBIX CUTYaLMIX

3-T1IK-10[ 1] - 3HaTh:
TEOPHIO CUCTEM U
CHUCTEMHBIN aHaAJIH3;
TEXHOJIOTMH CHHTE3a
MPOIIECCOB B 00JIACTH
TEXHUKH. ;
V-IIK-10[1] - ymeTs:
IPUMEHSTH METO/IBI
MOJICTTUPOBAHUS B
00BeME, HEOOXOTUMOM
1A 1IeJ1ed CUCTEMHOIO
aHaJln3a; Co3/1aBaTh
WH)XCHEPHYIO
JIOKYMEHTAITHIO;
JEKOMIIO3UPOBATh
GyHKIIMM Ha
noaQyHKIHUY. ;
B-TIK-10[1] - BmageTs
HAaBBIKAMM: OITUCAHUS
00BEKTA,
ABTOMATHU3HPYEMOTO
CHCTEMOM; OITMCaHUS
00X TpedoBaHmil K
CHUCTEME; OITUCAHUS
00BeKTa,
ABTOMATH3HPYEMOTO
CHCTEMOM; BBIICICHUS
MOJICHCTEM CHCTEMBbI,
pacnpeneneHue oommx
TpebOBaHMi1 MO
MOJACUCTEMaM




4. BOCIIUTATEJIbHBINA MIOTEHIAAJ JUCHUATLJIAHBI

Hampasnenus/uenn 3agaum BocniutaHus (koa) | BocrnuraTenbHbIN OTEHIIUA TACIUILUTMH
BOCITMTaHUS

5. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AMCHUIUIMHBI, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne HaunmenoBanue
.1 pasnena yuyeOHOM
JTUCIHHUIINHBI

Jlexnumn/ Ipaxkr.
(cemuHapsi )/
JlaGopaTopHble
paboThbl, yac.
O0s3aT. Tekymmii
KOHTPOJIb ((popma*,
HeesIs)
MakcuMaJIbHbIH
0aJi1 3a pazgea™*
ATTecTanusa
pasnena (popma*,
HeJxeJst)
HNuaukaropsl
OCBOEHHS
KOMIOeTAHIIAIA

Henenn

7 Cemecmp
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1 [TepBrrii pa3nen 1-8 16/8/0

3-I1K-

2 Bropoii paznen 9-16 | 16/8/0 25 K.p-16 3-TTK-

3-IIK-




10

Umoeo 3a 7 Cemecmp

32/16/0 50

KoHnTpoibHbIe
MeponpusATHS
Cemectp

50
3a 7

3-I1K-

10,

IIK-
10

* — COKpalleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cymMMa MakcUMalbHbIX OajIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(unn) sK3aMeH

CoxkpaiieHre HauMeHOBaHUN ()OPM TEKYIIET0 KOHTPOJIS U aTTECTAllUH Pa3elioB:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHHue
K.p KonTponbhas pabota
3 3auer
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coaep:xkanue Jlek., | IIp./cem. | JIa6.,
" qac. , yac. yac.
7 Cemecmp 32 16 0
1-8 IlepBblii pa3aen 16 8 0
1 3HayeHHe METPOJIOTHH, CTAHAAPTU3AlUM U cepTUUKannu | Becero ayMToOpHBIX 4acoB
B IIporpecce HayKH, TeXHHKH. OCHOBHbIC NOHSATHS, 2 |1 [0
CBsi3aHHBbIE ¢ 00bekTamMu u3Mepenusi. Teoperuueckas, Omuiaiig
NPUKJIAJTHASA ¥ 3aKOHOAATeJIbHAS METPOJIOT . 0 0 0
I'ocynapcrBenna
3HaueHue METPOJIOTHH, CTAHJAPTU3AINN U CEPTU(DUKAIINU B
nporpecce Hayku, TeXHUKH. OCHOBHbIE IOHSTHS, CBS3aHHBIE C
o0BeKTaMu u3MepeHus. TeopeTrnueckas, IpUKIaIHas u
3aKOHOJATeIbHas MeTpoJiorus. ['ocyjapcTBeHHast cucTeMa
obecrnieueHus eAMHCTBA u3MepeHus PO.
2 OcHOBHBIE XapAKTEPUCTUKHU PU3NIECKHX NPOLECCOB: Bcero ayutopHbIx 4acoB

AeTepMHHUPOBAHHBIX M ciay4daiiHbIX. Kitaccnpukanus
MEeTO/0B U CPeJICTB U3MePEeHHUIl JIeKTPHUECKUX

OCHOBHbBIE XapaKTEPUCTUKU (PU3NUECKUX ITPOLIECCOB!
JeTEpMUHUPOBAHHBIX U ciayuyaiHbix. Kiaccudukanus MeTooB

2 |1 [0
Omuiaiig
0 0 0




1 CPEJICTB M3MEPEHUH DIEKTPUUSCKUX

Buani uamepennii. CTpyKkTypHasi cxeMa M3MepPeHUil u
aHaJIN3 norpemHocreil usmepenusi. Ciyuyaiinbie u
CHCTeMaTHYeCKHe NMOrpelHOCTH. BeposiTHOCTHBIE 0CHOBBI
aHAJIN3a CJIy4YailHbIX MOrPelHoCTel. 3aKOHBI
pacnpeneeHust CaIy4YalHbI

Bunel n3mepenuii. CTpyKTypHas cXxeMa U3MEPEHUI U aHaIu3
norpemnocTeit usmepenus. CiydailHble U CUCTEMAaTHUYECKUE
IIOTPEIIHOCTH. BeposTHOCTHBIE OCHOBBI aHAIM3a CIIyYalHBIX
MOTPEIIHOCTEN. 3aKOHBI pacpeaeICHUs CITy4alHbIX
norpemHocTel. [IpsiMble OTHOKpaTHBIE pABHOTOYHBIE
n3MepeHrsi. MHOrOKpaTHbIE PABHOTOYHBIE U HEPABHOTOYHBIE
n3mepenus. O6paboTka pe3yabTaToB U3MEpeHHsl. TOYHOCTD,
MPaBUWJIBHOCTH U (hOpMa Mpe/ICTaBICHUSI pe3yIbTaTOB
U3MEpEeHMUsL.

Bcero AYAUTOPHBIX YaCOB

2 |1 [0
Omnuiaiig
0 0 0

KocBennbie usmepenusi. [IorpemHocT KOCBEHHbIX
u3Mepennii. Kpurepuii HHYTOKHBIX OIPEeLIHOCTEM.
CymmupoBanue norpemHnocrteid. Ungopmanmonusie
OCHOBBI AHAJIN3A CJIYYallHBIX MOTPEeNIHOCTE.
Knaccupukauus u CTpyKTYpa nocrpo

KocBennbie namepenus. [1orpemHoCTH KOCBEHHBIX
n3Mepenuil. Kpurepuii HU4TOXHBIX TOTPEITHOCTEH.
CymmupoBanue norpenrHocteit. MapopManmoHHbIe OCHOBEI
aHanM3a cydalHbIX norpemHocteil. Knaccudukarus u
CTPYKTYpa HOCTPOECHUS JJIEKTPOHHBIX MPUO

Bcero AYAUTOPHBIX 9YaCOB

2 |1 [0
Omnutaiig
0 0 0

AHaJioroBble H IM(POBbIE H3MEPHTEIbHbIE TeHEPATOPHI
CHHYCOUJAJIBHBIX KOJIe0aHUI — HU3KOYACTOTHbIE H
BBICOKOYACTOTHBIE. IMIyJIbCHBIE TeHepaTophl.
I'eHepaTopbl CUIHAJIOB CHelUAIBLHOMN (OpMBI.
AmnanoroBsle 1 TU(POBBIE H3MEPUTEILHBIE TeHEPATOPEI
CHHYCOUJATIBHBIX KOJIEOAHNU — HU3KOYACTOTHBIE U
BBICOKOYACTOTHBIE. MIMIysibcHBIE TeHepaTopbl. ['enepaTopsr
CHTHAJIOB CIIEIIUAIEHON (POPMBI.

DneKTpOHHBIE TPHOOPHI, N3MEPSIOIINE TAPAMETPHI U
XapaKTEPUCTUKH JIEKTPUUYECKOTO CHTHAJIA.

Bcero AYAUTOPHBIX YaCOB

2 |1 [0
Omutaiig
0 0 0

JIByXKaHaJbHbIC AaHAJIOT0BbIe ocuLIorpadgol. OCHOBHBbIE
y3Jbl. Peskumbl padoTbl. BHyTpeHHSISI 1 BHEIIHSAS
cuHxpoHusanus. TpeGoBanus, npeabsiBisieMble K BbIOOpPY
ocuu/Iorpada U ero MeTpoJOrH4ecKue XapaKTepucTHKH.
JIByXxKaHaJIbHbIE aHANI0roBble ocLmiorpagdsl. OCHOBHBIE
y3161. Pexumbl paboTsl. BHyTpeHH:s1 1 BHEIIHSS
cuHXpoHM3auus. TpeOoBaHus, IpeaAbABIsIEMbIE K BEIOOPY
ocrpyuiorpaga U ero MeTpoJIOTHUECKHE XapaKTEPUCTUKU.

Bcero AYAUTOPHLBIX YaCOB

2 |1 [0
Omnutaiig
0 0 0

u¢pposBbie ABYyXKaHAIbHBIE OCHMJLIIOTPAdbI.
IIpeumyiecTBa U HEIOCTATKH B CPABHEHUH C
aHAJIOroBhIMU. JIroMuHO(pOpPHBIE OcIIUILIOrPAPBI.
[{udpossle nByxKaHANBHBIE ocimiuiorpadsl. [Ipenmyniecta u
HEJOCTaTKU B CPABHEHUU C aHAOTOBBIMU. JIftoMuHO(pOpHBIE
ocuyuIorpadbl.

Bcero AYAUTOPHLBIX YaCOB

2 |1 [0
Ownutaiig
0 0 0

Metoabl n3MepeHHs TOKA M HANIPSIKEHHs1. AHAJIOTOBBIe
3JIEKTPOHHBbIE BOJILTMETPbI IOCTOSTHHOI'0 U NIEPEMEHHOI0
ToKa. [lorpemnocTu usmepenni, BiusHue GopMbl KPUBO

Bceero AYAUTOPHLBIX 4YaCOB

2 |1 [0

Omutaiin




U3MePSeMOro HaANpPsIZKeHUs1 HA MOKA3aHUS BOJIbLTMETPOB.
MeTo/1bl U3MEPEHNS TOKA U HANPSKEHUSI. AHAJIOTOBBIE
SJICKTPOHHBIC BOJIBTMETPHI ITOCTOSHHOT'O U IICPEMCHHOI'O TOKA.
[TorpenrtHocTn n3MepeHui, BausiHuEe HOPMBI KPHBOM
HU3MCPACMOI'0 HAITPSOKCHHMA HAa ITIOKAa3aHWA BOJIbTMCTPOB.

9-16 Bropoii paznen 16 8 0

9 IugpoBbie BOILTMETPbI NOCTOSSHHOIO U NIEPEMEHHOI0 Bcero aytuTOpHBIX 4acoB
Toka. AIII ¢ kogo, BpeMs, 4aCTOTHO — HMITYJIbCHBIM 2 |1 [0
npeodpa3zosanuem. llupposbie BOJILTMETPHI € Omnutaiin
ABYXTAKTHBIM MHTEIPHPOBAHUEM. AJIMTHBHbIC H 0 0 0
MYJIbTHININKATHBHbIE COCTABJIS
[TudpoBbie BOIBTMETPHI IOCTOSHHOIO M IEPEMEHHOI0 TOKA.

AITII ¢ xon0, BpeMsl, 4aCTOTHO — UMITYJIbCHBIM
npeoOpa3oBanueM. L{uppossie BOIBTMETPHI C IBYXTAKTHBIM
HMHTETPUPOBAaHUEM. AITUTUBHBIE U MYJIbTUILINKATHBHbIE
COCTABJISIOLIME NOTPEUIHOCTH IU(PPOBBIX BOJIBTMETPOB.

10 MeTtoabl M MOTPEIHOCTH U3MEPEeHHsl YaCTOThl, BpeMeHHbIX | Bcero ayiuTopHbIX 4acoB
HHTEPBAJIOB, (ha3bl. 2 |1 [0
MeTo/1pl 1 TOTPELIHOCTH U3MEPEHMSI YaCTOThI, BDEMEHHBIX Omnutaiin
UHTEPBANIOB, (a3bl. 0 |0 | 0

11 MeToabl M IOTPEHIHOCTH U3MEPEHUS TAapaMeTPOB Bcero ayutopHbIx 4acoB
KOMIIOHEHT JJIEKTPUYECKHUX Lerei. 2 | 1 | 0
MeTo/ibl M TOTPEIIHOCTH U3MEPEHUS TApAMETPOB KOMIIOHEHT Omuiaiig
SIEKTPUYECKHUX LETIEH. 0 K |0

12 ABToMaTu3anus usMmepenui. IsmepurenbHble CHCTEMBI, Bcero aynuTopHbIX 4acoB
CTPYKTYpPAa NOCTPOEHHUS, YCJIOBHSA COBMECTHUMOCTH. 2 | 1 | 0
Cospemennbie NpuOOpHbIe HHTEPQEHCHI U UX OHnJiaiin
xapakTepucTuku. @yHKINH, BHINOJTHSIEMbIe 0 0 0
MMKPOIPOLECCOPAMH B 3JIEKTPOHHBIX
ABTOMaTH3anus n3MepeHuil. IsmMepuTesbHbIe CHCTEMBI,

CTPYKTYpa IIOCTPOCHUS, YCIOBUS COBMECTUMOCTH.
CoBpemeHHble TPUOOPHBIE UHTEP(HENCH U UX XapaKTEPUCTHKH.
@DyHKIMH, BBINOIHAEMBIE MUKPOIIPOLIECCOPAMU B
AJIEKTPOHHBIX U3MEPUTENbHBIX CUCTEMAX.

13 IIyTn yay4meHHusi METPOJOrH4eCKUX XapaKTePHCTHK Bcero aynuTopHbIX 4acoB
npudopoB ¢ MUKponpoieccopom. Muxkpomnpoumeccopsl B 2 | 1 | 0
IH(PPOBBIX MyJILTHMETPAX, YACTOTOMEPAX, MOCTAX Ownutaiin
MepeMEeHHOI0 TOKa, JIorrepax, ocuujuiorpagax. 0 0 0
AHaJIM3ATOP JTOTHYECKHX
[IyTu ynydieHuss METPOJIOTUYECKUX XapaKTEPUCTHK IpUOOpoB
C MUKpOIIpoLeccopoM. MUKpOIpo1eccops! B IIU(PPOBBIX
MYJIBTUMETPAX, YACTOTOMEPAX, MOCTaX MIEPEMEHHOTO TOKA,

Jorrepax, ocuuiorpadax. AHaIu3aTop JOTHUECKUX
COCTOSIHMI U BpEMEHHBIX TarpaMM Ipu TECTUPOBAHUU
IU(PPOBBIX YCTPOUCTB.
14 BupryajabHble npu0dOpHI HA 0OCHOBE NEPCOHATBLHOIO Bcero ayiuTopHbIX 4acoB

komnbOTepa. Berpoennbie B IIK n BHemIHue ycrpoiicTBa
cOopa naHHbIX. BUpTya/bHbIe AByXKaHAIbHbIE
ocuuIoOrpagel, aHAJIN3aTOPHI CIIEKTPA YaCTOTHI,
MYJbTUMETPbI, U3SMEPUTEC/IbH

BuptyanbsHblie npubopbl Ha OCHOBE MEPCOHATBHOTO
kommbioTepa. Betpoennsie B I1K u BHenIHME yeTpoiicTBa coopa

2 |1 [0
Omuiaiig
0 0 0




JTaHHBIX. BUpTyanbHble ABYyXKaHAJIbHBIE OCIHILIOrpadBwl,
aHAJIN3aTOPBI CIIEKTPA 4aCTOTHI, MyJIbTUMETPBI,
U3MEPUTEIIbHBIE TEHEPATOPBL.

15

I'ocynapcrBenHasi cucrema cranaaprusauuu. OCHOBHbIE
NPUHLIMIBI U MeTOABI cTaHAapTH3anun. Kateropum u Buabl
cranaapToB Poccuiickoii ®enepanun. I'ocyrapcTrBeHHbie
oTpac/ieBble CUCTeMbl CTAaHAAPTOB. ['ocynapcTBeHHBbINH Ha
I'ocynapcrBennas cuctema crangaptuzauud. OCHOBHbIE
MIPUHIUITBI U METO/IbI cTaHaapTu3anuu. Kateropuu u Bujs
cranziaptoB Poccuiickoit deneparuu. ['ocynapcTBeHHBIE 1
OTPACIIEBBIE CUCTEMBI CTAHAAPTOB. ['0CYy1apCTBEHHBINA HAI30D
3a cobmroieHreM ctanaapToB. OCHOBHBIE BOIIPOCHI
CTaHJIaPTHU3AINH B 00JIACTSIX: SICKTPOHHOU TEXHUKH,
MHUKPO3JIEKTPOHUKH, CUCTEM aBTOMAaTHUECKOTO yIPaBICHUS U
BBIYUCIIUTENILHON TEXHUKU. MexXTyHapoiHast OpraHu3aius 1o
craggaptuszanuu ("International Organization for
standardization" - UCO).

Bcero AYAUTOPHBIX YaCOB

2 |1 |0

Omnuiaiig

0 0 0

16

I'ocynapcrBennasi cucrema ceprupukanuu. TepMuHbI 1
onpeneaeHusi. OpranuzannoHHas 6a3a cepTu(UKaLUM.
O0nbekThI cepTuduranmnu. [lopsaaok npoBeneHus
cepruduxanun. Opransl no cepTuGuKaAUA U
HCHbITaTeIbHbIE J1adopaTopu

I'ocynapcTBenHas cucrema cepTuukanun. TepMUHbI 1
onpeaenenus. OpranuzanroHHas 6a3a cepTupUKaluy.
OO6nbexThl cepTuduranuu. [lopsaaok nposeaeHus
ceprudukanmuu. Oprassl Mo cepTUPUKALUU U UCTIBITATEIbHbIC
nabopaTopuu. AKKpeIuTalus B OpraHax o cepThu(HKaiuu.
CepTtudukaius cuCTeM KauecTna.

Bcero AYAUTOPHBIX 9YaCOB

2 |1 [0
Omnutaiig
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIIIHIA:

Oo6o3una | [ToiHOe HaMMeHOBaHMe
YeHue

OK OJNEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 IToTHOTEKCTOBEIE JICKITHH
BM Bunieo-marepuaisl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM OJEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC HMHTEepaKkTUBHBIN CalT

TEMBbI TIPAKTUYECKUX 3AHATUU

Henean | Tembl 3ansiTuii / Coaep:xxanue
7 Cemecmp
1-2 1. Cemunap. [lapameTpbl aHAJIOTOBBIX CUTHAJIOB.

1. 3Ha4YeHus1 CUTHAJIOB Pa3IMYHON (OPMBI: MTHOBEHHOE,
cpenHee, CpeTHEBBIIPSIMIICHHOE, CPETHEKBAIPATUYECKOE,
aMIUIATYTHOE.

2. Tunbel aMmriepMeTpoOB M BUJIbI 3HAYCHUI, HA KOTOPBIE OHU




pearupyroT, ypaBHEHHUE IIKaJIbl MArHUTOAIEKTPUYECKOTO
MUKpOAMIIEpMETPA.

3. CXeMbl 2JIEKTPOMEXaHNYECKUX BOJIBTMETPOB ITOCTOSIHHOTO
MIEPEMEHHOTO TOKA.

4. Anroput™ pacueTa oKa3aHU aMIIEpMETPOB U
BOJITMETPOB IIPH HECHHYCOUJAIbHOM curHaie. Beenenue
IpagyUpOBOYHBIX ITOIPABOK.

5. PacueT noka3aHuii BOJIBTMETPOB U aMIIEPMETPOB C
Pa3NIUYHBIM NIPE0OPA30BAHUEM JIJIsl CUTHAJIOB PA3IMYHOM
(GbOpMBI: IPSAMOYTOJIbHBIE UMITYJIBCHI, IBYXITOJIIPHBIE
IIPSIMOYTOJIBHBIE UMITYJIbCBI, TPEYTOJIBHOE HAIIPSKEHUE,
nui000pa3Hoe HalpsHKeHHUe, CHHYCOH1a, CUHYCOM 1A TToCTie
OJIHONOIYIIEPUOJHOTO BHIIPSIMIICHUSI.

2. Cemunap. Paziuunble BUIAbI Pa3BepPTOK ocuuIorpada.
Bansinne BXOJHOI0 CONPOTHBJICHUS U BXOAHBIX eMKOCTeM
Ha UCKa:KeHHe GOpMBbI CUTHAJIA.

1. U300pakeHnst CUTHAJIOB Ha SKpaHe ociuniorpada Juist
Pa3BEPTHIBAIOIINX HAMPSHKEHUN Pa3TuIHON (POPMBI:
CHUHYCOM/1a, IPSIMOYTOJIbHBIM UMITYJIbC, TPEYTOJIBHOE
HapsDKEHUE.

2. BausiHue BXOHOM eMKOCTH ocumiorpada Ha UCKaKEHUS
(b opbl KOPOTKUX UMITYJIBCOB.

3. BousiHue eMKOCTH pa3AeIuTeNbHOr0 KOHIEHCaTopa
3aKpBITOTO BXO/1a OCIMuIorpada Ha HCKaxXeHUEe (HOPMBI
UMITYJIbCOB OOJIBIION JUTUTENBHOCTH M BO3pacTaHUe
MOTPEIIHOCTH U3MEPEHUI HU3KOYAaCTOTHBIX CUTHAJIOB.

4. PacueT [UIMTENbHOCTH HEMCKAXKEHHOTO (PPOHTA UMITYJIbCA
Ha OCHOBE 3HAUYEHHUS I10JIOCHI Tponyckanus. dopmyia
KorenpHukoBa.

3. Cemunap. U3mMepeHue napamMeTpoB CUTHAJIA
JABYXKAHAJbHBIM OCHMILTIOTPagom.

KoHntponbHas pabota cemectpoBoro kouTpoJs (1 gac).
2. OLeHKH MOTPeIHOCTEN aMIUIUTYAHBIX U BPEMEHHBIX
MapaMeTpoB CUTHAJIA IPU U3MEPEHUH OCIIIIIIIOTpadoM.
3 U3mepenue Toka.

4 Vzmepenue pazHocTH ¢as.

5 U3mepenue MOLHOCTH.

6. Cxema n3mepenus BAX nuona.

4. Cemunap. OneHka pe3yjbTaTOB U3MEpPEHUsI
HANIPSIZKEeHUsI AHAJIOTOBbIMH, M (PPOBBIMH U
3JIeKTPOHHBIMH BOJILTMETPAMH C PA3JIMYHBIMU
npeodopa3zoBaTeAMu.

1. Tunsl mpeoOpaszoBaTeneil BOIBTMETPOB. AJITOPUTM pacueTa
MOKa3aHUH BOJILTMETPA ISl CUTHAJIOB Pa3IUnYHON (POPMBI:
NPSMOYTOJBHBIN UMITYJIbC, MEAH P, THII000pa3zHOoe
HaNpsDKEHUE, CHHYCOU/Ia.

2. XapaKkTepUCTUKH, IO KOTOPHIM ITPOUCXOTUT BHIOOP
BOJIbTMETpA JUIsl U3MEPEHUN CUHYCOHIaJIbHBIX CUTHAJIOB.
3. Kitacc TOUHOCTH BOJIBTMETPOB

5. Cemunap. IlorpemHocTH KOCBEHHbIX U3MEPEHMI.
1. CymmupoBaH#e MOrPeIIHOCTEN.
2. Pacuer norpemHocTei npsiMbIX U3MEPEHUN.




3. Pacuer norpeniHocteil KOCBEHHBIX U3MEPEHUN

11-12 | 6. Cemunap. CraTucTuueckasi 00padoTKa pe3yJibTaToB
H3MepeHH .

1. Onpenenenne paBHOTOYHBIX U HEPABHOTOYHBIX U3MEPEHUM.
2. Anroput™ pacueTa paBHOTOUYHBIX U3MEPEHUH.

3. AJIropuT™M pacyera HEpaBHOTOUYHBIX U3MEPEHUM.

4. PexoMeHJAIIMU 110 MOBBIIICHUIO TOYHOCTH U3MEPEHUH.

13-14 | 7. Cemunap. [IpumeHeHue n3sMepuTeIbLHON CHCTEMBI HA
OCHOBE MEePCOHAIBHOI0 KOMNIbIOTEPA U MJIATHI
BB0/1a/BbIBO/IA VI H3MePeHHs] NapaMeTPoOB HU(POBBIX
MHKPOCXEeM.

1. Cxema u3mepeHus TabJIUIbl ICTUHHOCTH MHTETPATbHON
MHKPOCXEMBI C IIOMOIIIBIO TIJIaThl BBOJ1a/BBIBOJIA JJAHHBIX B
KOMITBIOTED.

2. TabGnuia ICTUHHOCTH UHTETPAIBHON JIOTHYECKON
mukpocxemsl 211-HE.

3. AITOpUTM IPOrpaMMHUPOBAHMS TIATHl BBOJIA/BHIBOIA.

15-16 | 8. Cemunap. U3mepuresbHasi cHCTEMAa HA OCHOBE
U3MepHUTeJbLHBIX MOYJIeH.

1. IlpumeHeHne ocIOrpaduaecKoro MOIYJIs.
OyHKIMOHAIBHBIE BO3MOKHOCTH.

2. IlpumeneHne reHepaToOpHOTro MOAYJIS AJI U3MEPEHUI.
WHTepdelic ynpaBieHUs MOIYIIEM.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[IpoBoautcst o0yuenue B popme JeKIUid, MPaKTUYECKUX 3aHATHI B aKTUBHOU (opMe.

B mpormecce ocBoeHUst Kypca CTYACHTBHI BBINOJHSIOT OOJBIIOE YHCIO 3aJaHUN, KOTOPBIE
OPUCHTUPOBaHBl Ha (OPMUPOBAHHE Yy HHUX HABBIKOB aKTHBHOHW TBOPYECKOW JCATEIBHOCTH,
HEO0OXOIUMOM JUISl UX YCIICITHOTO BBITIOJTHEHHSL.

7. ®OH/J OHEHOYHBIX CPEICTB

@DOHJ OLIECHOYHBIX CPEACTB 10 TUCLUILUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTaroB o0ydeHus (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYLIETO,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHu KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTaBIICHA B ClIeAyIoLIeH Tabnuie:

KomnereHnmus NHauKkaTopbl 0CBOEHUSA ATTecTalMOHHOE MePONpHsITHE
(KIT 1)
IK-10 3-1IK-10 3, K.p-8, K.p-16
VY-TIK-10 3, K.p-8, K.p-16
B-I1K-10 3, K.p-8, K.p-16
[1K-2.4 3-11K-2.4 3, K.p-8, K.p-16
V-I1IK-2.4 3, K.p-8, K.p-16
B-1IK-2.4 3, K.p-8, k.p-16




HIkanbl oeHKH 00pa3oBaTe/bHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 0 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOI'O Oajljla BKJIIOYMTEIBLHO. MToroBas arrecranus II0 JHCIHILUIMHE oleHHBaeTca 1o 100-
OayUIHbHOM IIKaJie U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAH B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII IPOTPAMMHBIN MaTepHal,
HCYEPITBIBAIOIIE, TIOCIIEN0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIONIB3YET B
OTBETE MaTepHall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

Marepua, paMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJICTBOPUTEIBHO

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHHUA TOJNBKO OCHOBHOTO MaTepHala,

3 - HO HE yCBOWII €r0 JeTaeil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHO E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyLICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0)KEHUU IPOTrPAMMHOI0 MaTepuaa.

OneHka «HEYJOBIETBOPUTEIBLHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTEIbHOU YaCTH
MPOrpaMMHOI0 MaTepHaa, 10IMyCKaeT
2— F CylecTBeHHbIe ommnOKu. Kak mpasuio,
«Hey0081emBOPUMENLHOY OIIEHKA «HEYAOBJIETBOPHUTEIHHO
CTaBUTCA CTYJEHTaM, KOTOPbIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JIOTIOJIHUTENIBHBIX 3aHATHI 1O
COOTBETCTBYIOIIEH NUCIUIIIIMHE.

Hwuxe 60

8.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

JOITOJIHUTEJIbHA S JIMTEPATYPA:



1. OU A 92 Teoperuueckre OCHOBBI 3JIEKTPOTEXHUKHU. JIMHEHHbIE 2JIEKTpUUYECKHUE LIETH | yueOHOe
nocodue 1i1s By30oB, Cankt-IletepOypr: Jlans, 2021

2. 91 A 92 TeopeTruuecKkue OCHOBBI 2JIEKTPOTEXHUKH. HelnHeHbIe 2TIEKTPUUECKUE LETH.
DnexTpoMarHuTHoe nosje : yueobnoe nocodbue, Cankr-IlerepOypr: Jlans, 2020

[MPOTPAMMHOE OBECITEYEHHUE:

CrnenuaibHOE TIpOrpaMMHOE oOecriedeHue He TpedyeTcs
LMS 1 UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
JUCHUILINHBI

CrenuaibHOE MaTepUATIbHO-TEXHUYECKOE oOecIieueHne He TpeOyeTcst

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJA CTYAEHTOB

OcHOBHOE YyCIIOBHE YycHexa-CHCTeMaTH4ecKue 3aHATHs. KOoHCIeKTHpoBaTh CBOM MBICIIH,
3a71aBaTh BOIIPOCHI, YUUTHCS AaBaTh ONPEACICHUs, MTPOpadaThIBaTh MaTepPHal, MOJIb30BATHCS Pa3HBIMU
ydeOHHKaMu (OCHOBHOM M JIOTIOJHUTEIBHOM JTUTEPaTypOii).

Ilepen mocemieHneM JEKIUN OCBEKUTh B MAMATH OCHOBHBIC KOHIEMIIMU IPOHAEHHOTO paHee
Matepuana. IloaroToBuTh npu HEOOXOAMMOCTH BOMNPOCH MpemnojaBaTento. Ha nekuum ocHOBHOE
BHUMAaHHC CJICAYCT YACIATL HC (I)OpMyJIaM U MAaTCMAaTUYCCKUM BBIKIIaJIKaM, a COACPKAHUTIO
M3y4aeMbIX BOIPOCOB, ONPEACICHUSIM U IIOCTAHOBKAM 3a/1a4.

Hepezl MOCCHICHUEM HNPAKTHYCCKOTO 3aHATUA YACHUTC €ro TEMY M CaMOCTOATCIBHO HU3Y4YHUTC
CBS3aHHBIE C HEW MOHATHUS W METOJbI pelIeHus 3a1ad. [lepen pemeHneM 3a1a4y akTUBHO y4acTBYWUTE B
00CY)XJICHUH C TPEToaBaTe]IeM OCHOBHBIX ITOHATHH, CBA3aHHBIX C TEMOI MPaKTHYECKOro 3aHsTus. B
NpOIIeCCEe PEIICHMs 3aJad BEAUTE IUCKYCCHIO C IPENoJaBaTe]ieM O IPAaBWIBHOCTH NPUMEHEHHS
METOJIOB UX PEIICHHUS.

Ilepen BeIMONHEHMEM  JaOOpaTOpHOM palbOTHl (IO MNPOBEACHMS 3aHATHS) HPOBEAUTE
CaMOCTOATCIIBHO TMOATOTOBKY K pa60Te, HN3YUYUB OCHOBHBIC TCOPCTHUYCCKHUC IIOJIOKCHHUA U
MCTOANYCCKUC YyKa3aHHWsd, 3HAHUC KOTOPLIX HCO6XOZ[I/IMO JJIA OCMBICIICHHOI'O BBIINIOJITHCHUA pa6OTbI.
CobmoaiiTe TpeOOBaHUS TEXHUKU O€30MACHOCTH, JUIsl YEro HE0OXO0IMMO MPOCIIYIIATh Pa3bsCHEHUS O
IIPpaBHUJILHOCTHU IMOBCACHHUS B na60paT0pI/H/1, O3HAaKOMMUTECS C HHCTPYKHHCﬁ 10 OXpaHC TpyJda U TCXHUKE
0e30MacHOCTH B J1a0OPAaTOPHM M paclucaThCsl B JKypHaje Mo TexHuKe Oe3omacHocTu. B mporecce
BBINTOJTHEHUSI pabOThI CIIEyeT MOCTOSIHHO OOINAThCs C IMPEnojaBaTesieM, M0 BO3MOXKHOCTH H30eras
HETIPaBUJIBHBIX JeHCTBUI. OCHOBHBIE PE3yJIbTaThl SKCIIEPUMEHTOB, 3a()UKCUPOBAHHBIE B THICEMEHHOM
BUJIE, IPEABABISAIOTCS B KOHIIE 3aHATHS Ha YTBEPKIACHUE MPEenoaBaTesl.

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MTPEMOJABATEJEN



JlaBaTb IepeyeHb OCHOBHOM U JOIOIHUTENIBHON JIuTEepaTypbl. HannoMuHaTh OCHOBHBIE BBIBOJIBI
IpeapIayuX 3aHaTuil. OcBelaTh BaXKHbIE BONPOCH. [I[pOBOINTE KOHTPOJIb 3HAHUHN CTYJEHTOB.

Ha nepBoif BBOAHOW JeKIHMM chenaTh oOImWi 0030p coxepkaHus Kypca. [late mepeueHb
PEKOMEH/I0BAaHHOM OCHOBHOM JIUTEPATyphl M BHOBb MOSBUBIINXCS JIUTEPATYPHBIX HCTOUYHUKOB. Ilepen
W3JI0KEHUEM TEKYIIEero JIEKIIMOHHOTO MaTepuana KpaTKo HAalOMHUTh 00 OCHOBHBIX BBIBOJAX IIO
MaTepuagaM IpeablIylel JeKnuu. BHUMaTenbHO OTHOCHTBCA K BOIpPOCaM CTYJEHTOB M IpHU
HE00XOIMMOCTH J1aBaTh JIONOJIHUTEIbHBIE 00JIee MOAPOOHBIE MOSICHEHUS.

Ha cemunape cnenyer noapoOHO paccMaTpuBaTh IIPUMEpPHI 3a/1a4, IPUBEJCHHbBIE Ha JEKIHIX.
B nporecce pazpaboTku 3a7ay BECTH TUCKYCCHIO cO cTyneHTamu. OTMedaTh CTyIEHTOB, Haubosee
aKTHBHO YYacTBYIOIIMX B PEIICHUHU 3a7a4 U JUCKYCCHSIX.

Ha nepBom 3aHsTHH pacckas3aTh O Ja00paTOPHOM NPAKTUKYME B IEJIOM (O IIeNSAX MPaKTHKyMa,
WHCTPYMEHTAIIBHBIX CPEACTBaX /IS BBINOJHEHHS JIA0OPATOPHBIX pPabOT, O TOPSIKE OT4YeTa II0
nabopaTopHbIM paboTaM), MPOBECTH HWHCTPYKTAX IO TEXHUKE O€30MacHOCTH TpU paboTe B
nabopaTopuHu.

[Ipn mpuHATHM OTYETa IO KaXI0H J1abopaTopHOW paboTe 00s3aTeNIBHO IMOOECEeI0BaTh C
KaXJIbIM CTYJ€HTOM, 3aJiaBas KOHTPOJIbHbIE BOINPOCHI, HANpaBJICHHbIE HA MOHHMaHHE H3ydyaeMoW B
nabopaTopHOii paboTe mpoOIeMBbI.

ABTOP(BI):

JIbBOB EBrenuii IBanosud, K.T.H., JOIICHT



