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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM oy Ha 3aceaHuu Kapeapbl DIEKTPOCHAOKEHHUS TPOMBIIIJICHHBIX MPEATPUSTHI

IIpotokom ot 20 1. Ne
3aB. kadeapoii I'.I1. Kopuuinos

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
yueOHOM oy Ha 3aceJaHuu Kapeapsl DIEKTPOCHAOKEHUS TPOMBIIIJICHHBIX MPEATPUSTHI

[Ipotokom o 20 r. Ne
3aB. kadeapoii I'.IT. Kopuumos

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
yueOHOM roJly Ha 3aceaHuu Kaeapsl DIEKTPOCHAOKEHUS MPOMBIIUICHHBIX MIPEANPUATHIHA

[Ipotokom o 20 1. Ne
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Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kapeapsl DIEKTPOCHAOKEHHUS MPOMBIIUICHHBIX PEANPUATHIHA

[Iporokon or 20 1. Ne
3aB. kadenpoii I'.I1. Kopuunosn

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena s peanusanuu B 2025 - 2026
y4eOHOM T'oJTy Ha 3aceaHuH Kapeapbl DIESKTPOCHAOKESHUS TPOMBIIIIICHHBIX MPEATPUITAN

[Iporokon ot 20 1. Ne
3aB. kadenpoii I'.I1. Kopuunos




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Henpro u3yuenus qucuuinabl «CTaHaapTU3aus U TEXHUUECKUE U3MEPEHUS» SIBIISICTCS
dbopMupoBaHue y oOyyaroummxcs KOMIUIEKCA 3HAaHUH B O0OJACTH H3MEpEeHHs (PU3NUECKHUX
BEJIMYMH: OCHOBHBIX [apaMETPOB U XAPAKTEPUCTUK CPEICTB U3MEPEHUs, BUIOB MOTPEIIHOCTEMH,
METOJIOB 00pabOTKM Pe3yabTaTOB U3MEPEHMI, METO/I0OB M3MEPEHUS B DJICKTPUUECKUX LEMNAX U
OCHOBHBIX TEXHUYECKHUX CPEJICTB JIJIsl peaiu3allii STUX METOIOB.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/JIbHOI MporpaMMal

Juctunnuaa CtangapTu3aius 1 TEXHUUYECKUE U3MEPEHUS BXOJIUT B BAPUATUBHYIO YacTh
y4eOHOro T1aHa 00pa3oBaTeIbHON MPOTPAMMBEI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
chopMuUpOBaHHBIC B pE3yJIbTaTe U3yUYCHUS AUCITUTUIHH/ TPAKTHK:

Maremartuka

WNudopmaruka

dusuka

DJIEKTPOTEXHUKA U JICKTPOHUKA

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TTPH M3yYECHUHW TAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YYCHUS] JUCIUILITNH/TIPAKTHK:

DJIEKTPUYECKHUE U JIEKTPOHHBIE amnapaThbl

Mertponorus

Cucremsl yripaBieHUs JIEKTPOIIPUBOIOB

ABTOMAaTHU3AIMS TUTTOBBIX TEXHOJIOTHYECKUX MTPOILIECCOB (B METAJLTYPIHH )

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yJIbTAThI 00y4YeHH s

B pesynbraTe ocBoeHMs IUCHMIUIMHBI (Monynst) «CraHmapTH3alMs W TEXHUYECKHE
WU3MEPEHHUS» 00 YJAIOIIHNIICS TOJDKEH 00Ia1aTh CIASAYIOIUMH KOMITETCHIIHSIMU:

CtpyKTypHBII [Inanupyemble pe3yabTaThl 00yUEHHS
JJIEMEHT
KOMIIETCHIINHU

[TK-13 roTOBHOCTBIO YyU4acTBOBAThH B IPOBEACHHUH MTPEIBAPUTENBHBIX UCIIBITAHUN COCTAaBHBIX
4acTel OMmbITHOTO 00pasiia MEXaTPOHHOU MITH POOOTOTEXHUYECKON CHCTEMBI 10 3aJJaHHBIM
porpaMmmaM U METOJMKaM U BECTU COOTBETCTBYIOLIUE KYPHAJIbl UCIIBITAHUI

3HaTh - OCHOBHBIE METO/IbI U3MEPEHUS AIEKTPUUIECKUX U HEIJIEKTPUUECKUX
BEJINYUH;

- IPUHLIMIIBI JEUCTBUS TEXHUYECKUX CPEJICTB U3MEPEHUH, OCHOBBI TEOPUU
MOTPEIIHOCTH U3MEpPEHUH, paBuiIa 00pabOTKU Pe3yabTaTOB U3MEPEHUI U
OLICHUBAHUs ITOIPEIIHOCTEN;

- BXXHEHIINE CBOWCTBA U XapAKTEPUCTHUKH CPEJICTB U3MEPEHU,
Ha3zHavyeHUe U 00J1aCTh MPUMEHEHUS] OCHOBHBIX M3MEPHUTEIbHBIX TPUOOPOB;
- OCHOBHBIE METO/Ibl U3MEPEHHUS IJIEKTPUUECKUX U HEDIEKTPHUUECKUX
BEJINYUH;

- METO/IbI INarHOCTUPOBAHUS AJIEKTPOTEXHUUECKOT0 000pyA0BaHUS U
IIPUHLIUIIBL, 3aJI0’)KEHHBIE B KaXKJOM U3 HUX;

- TpeOyeMble METPOJIOTMUECKHE XapaKTEPUCTUKN U3MEPUTETbHBIX
puOOPOB, UCTIONB3YEMbIX MTPU MPOBEACHUH UCIIBITAHHMN.




VYmMmern

- OIPEJIENISTH MOTPEIIHOCTH U3MEPEHUH;

- BBIOMpaTh CpecTBa u3MepeHui, 23 (HEKTUBHBIE METOIBI ¥ PUOOPHI
COTJIACHO METPOJIOTUICCKOMY HAa3HAYCHHUIO i TEXHUUYECKOM IOKYMEHTAIIUH,
OpPraHU30BBIBATH H3MEPHUTEIBHBIN SKCIIEPUMEHT, 00padaThIBaTh U
MIPEJICTABIATH PE3YJIbTaThl U3MEPEHU B COOTBETCTBUH C IPHHIIUIIAMU
METPOJIOTHH;

- OKCIIEPUMEHTAILHBIM CIIOCOOOM ONPEENIATh XapaKTePUCTHKU
AJIEKTPHUYECKOTO 000PYTOBAHUS;

- IPUMEHSATH YCTPONCTBA JIJISl pACIIMPEHUS TIPEICIIOB U3MEPEHHUS 110 TOKY,
HaNPSHKCHHUIO, MOITHOCTH HA IMIOCTOSTHHOM M [IEPEMEHHOM TOKE.

Brnaners

- METOJIaMU BBIOOpaA IEKTPOTEXHUYECKHX, SJIEKTPOHHBIX,
NEKTPOU3MEPUTEIBHBIX YCTPONCTB ¥ HABBIKAMHU HCIIOJIb30BaHUs
puOOPOB ISt U3MEPEHUSI AIEKTPUIECKUX BEITHYHH;

- IpUeMaMM IIPOBEJEHUS SKCIEPUMEHTAIBHBIX UCCIIEI0BAaHUI
JIEKTPUYECKUX LENEN U dJIEKTPOTEXHUYECKUX YCTPOMCTB;

- BJIaJIeTh METOJIMKOM 00pabOTKH MOTyYEHHBIX PE3YJIbTaTOB U3MEPEHUIl ¢
COOTBETCTBUM C HOPMAaTUBHOW JOKYMEHTALMEH;

- IPAaKTUYECKUMU HABBIKAMU U3MEPEHUS DJIEKTPUUECKHUX BEIMUUH, C
HCII0JIb30BAHUEM HECKOJIBKMX CIIOCOOOB U3MEPEHUs, BIaI€Th METOAUKOM
OLICHKH TOYHOCTH IIOJIy4E€HHBIX PE3YJIbTaTOB;

- HABBIKAMU CaMOCTOSITEJIBHOTO M0JIb30BAHMS CTAHIAPTaMU
I'ocynapcTBeHHOI cucTeMbl obecrieueHus €IMHCTBA U3MEPEHUH U APYTrUMHU
00s3aTeTbHBIMU K IPUMEHEHUIO HOPMATUBHO-TEXHUYECKUMU
JOKYMEHTaMHU.

[TK-14 cnnocoOHOCTBIO IUIAHUPOBATh NPOBEIEHNE UCTIBITAHUM OTAEIBHBIX MOJYJIEH U
MOJICHCTEM MEXATPOHHBIX U POOOTOTEXHUYECKHUX CUCTEM, y4acTBOBaTh B paboTax Io
OpraHM3alH U MIPOBEICHUIO HIKCIIEPUMEHTOB Ha JEHCTBYIOINX 00bEKTaX U
HKCIEPUMEHTAIBHBIX MaKeTax, a TAKKe B 00pabOTKe pe3ylbTaTOB SKCIIEPUMEHTAIBHBIX

HUCCIIENOBAHUI

3HaTh

- OCHOBHBIE METO/Ibl U3MEPEHUS IIEKTPUUECKUX U HEDJIEKTPUUECKUX
BEJINYUH;

- IPUHIIMIBI JEUCTBUS TEXHUYECKUX CPEJICTB U3MEPEHUH, IIPABUIIA
00pabOTKH Pe3y/IbTaTOB U3MEPEHUI U OLIEHUBAHMS TOTPELTHOCTEH;

- BOXKHEHIINE CBOMCTBA U XaPAKTEPUCTUKH CPEJICTB U3MEPEHU,
Ha3zHavyeHUe U 00J1aCTh MPUMEHEHUS] OCHOBHBIX M3MEPHUTEIbHBIX TPUOOPOB;
- OCHOBHBIE METO/Ibl U3MEPEHHUS IJIEKTPUUECKUX U HEDIEKTPUUECKUX
BEJINYUH;

- METO/IbI IMarHOCTUPOBAHUS JIEKTPOTEXHUUECKOT0 000pyA0BaHUS U
IIPUHIUIIBI, 3aJI0’)KEHHBIE B KaYKJIOM U3 HUX;

- TpeOyeMble METPOJIOTMUECKHE XapaKTEPUCTUKHI U3MEPUTEIbHBIX
puOOPOB, UCTIONB3YEMbIX MTPU MPOBEIECHUH UCIBITAHHUMN.




VYmMmern

- OTIPEAEIATh MOTPEUTHOCTH U3MEPEHU;

- BBIOMpaTh CpecTBa u3MepeHui, 23 (HEKTUBHBIE METOIBI ¥ PUOOPHI
COTJIACHO METPOJOTMYECKOMY Ha3HAYCHUIO, OPTaHU30BBIBATh
W3MEPHUTENBHBII SKCIICPUMEHT, 00pabaThIBaTh U MPEJICTABIISATH PE3YJIbTaThI
M3MEpPEHUN B COOTBETCTBHH C IPUHIIUIIAMU METPOJIOTHH;

- DKCIIEPUMEHTAIILHBIM CITIOCOOOM ONPEIEIISATh XapaKTEPUCTUKU
NEKTPUUYECKOT0 000PYI0BaHMS;

- IPUMEHSTh YCTPOUCTBA IS PACIIUPEHUS MIPEIEIIOB H3MEPEHHSI 110 TOKY,
HaNPsHKEHHUIO, MOLUTHOCTH Ha IMIOCTOSTHHOM M [IEPEMEHHOM TOKE.

Bnanets

- METOJIaMH BHIOOpA 3IEKTPOTEXHUYECKHX, SJIEKTPOHHBIX,
ANEKTPOU3MEPHUTEIHHBIX YCTPONUCTB M HABBIKAMU MCIOJIb30BaHUS
puOOPOB I UBMEPEHUS STIEKTPUUECKUX BEIUYUH;

- IpUe€MaMH IPOBEJIEHUS 3KCIEPUMEHTAIBHBIX UCCIIEJOBAaHUM
ANEKTPUUYECKUX LIeTIeH U SJICKTPOTEXHUUECKUX YCTPOIMCTB;

- BJIaJIETh METOAMKON 00paOOTKH MOJYYEHHBIX PE3yIbTaTOB U3MEPEHUN C
COOTBETCTBUH C HOPMAaTHUBHOM JTOKYMEHTALIUEH;

- IPAaKTUYECKUMU HaBbIKAMU U3MEPEHUS AJIEKTPUUECKUX BEITUYHH, C
HCIOJIb30BAHUEM HECKOJIbKMX CIIOCOOOB U3MEPEHUS, BIAJIETh METOAUKOM
OLIEHKH TOYHOCTH IOJIY4E€HHBIX PE3YJbTaTOB;

- HaBBIKAMHU CaMOCTOSITENIbHOTO TI0JIb30BaHUS CTaHJapTaMuU
l'ocynapcTBeHHO# cuCTeMbI 0OecrieueHus €IMHCTBA U3MEPEHUH U APYTHMH
00s13aTeTbHBIMU K IPUMEHEHUIO HOPMATUBHO-TEXHUYECKUMU
JIOKYMEHTaMH.




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mmast TpyT0eMKOCTh AUCIHILTUHBI cocTaBiseT 3 3aueTHbIX eauHui 108 akan. dacoB, B TOM

qHUCIIe:

— KOHTaKTHas pabora — 6,4 akaj1. 4acosB:

— ayIuTOpHas — 6 akaJi. 4acoB;

— paeayautopHas — 0,4 akaj. 4acoB

— camocTosTeabHas padbota — 97,7 akaj. 4acos;

— IMOATOTOBKA K 3a4éTy — 3,9 akaj. yaca
dopma aTTecTaIiy - 3a4€T

AynuropHas ) =
KOHTaKTHas pabora E = dopma TeKyIero
=
B aKajl. yacax g Bun KOHTPOJISL
Pasnen/ Tema 2 ( A ) S . P Kon
> 3 © | caMOCTOSATENBHON | yCIeBaeMOCTH U
JACIATUTAHBL R E . | xommereHIMM
o & paboThI MIPOMEKYTOYHOM
1a6. | mpaxr. | € 8
Jlex. ‘ PaKt. | = g aTTecTalun
3aH. 3aH. | O &
1.
Nzyuenne
71a00PaTOPHBIX
CTEHJIOB.
1.1 Beenenue. Coneprxanue Nzyuenue
U CTPYKTypa IWCIHILINHEL. 4 TEXHUKHU MK-133y, TIK-
Meroauka M OpraHu3aIus 6e30macHOCTH U 143
npouecca 00yJIeHHs. opsiIKa
BBITIOJTHEHUS
11a00paTOPHOTO
paKTUKyMa.
1.2 OcHOBHBIC TOHSTHSI,
CBA3aHHBIE ¢ OObekTamu u| 4
. IlogroroBka
cpelcTBaMu HU3MEPEHHA.
. BBITTOJTHEHUIO
IorpemHoct  M3MepeHUi 9
7Ta00paTOpHOI Beimosaenne
(abOcoutoTHas, g
OTHOCHTGIbHAS padotsr Ne 1 nabopaTtopHoi
’ «TorpemnocTt pabotsr Nel. [K-133y, TIK-
MIPUBE/ICHHAS). Knacc 0,2 1 10,7 .
HU3MEPEHUI». IIposepka 143
TOYHOCTH. TonsTue
Odopmienne KOHCIIEKTA I10
MHOTOKPAaTHOTO HM3MEPEHUS o
KOHCIIEKTa JTAHHOW TeMe.
u METPOJIOTHIECKOTO N
nabopaTtopHOH
obecrieueHus.
. paboTHI.
DONEeKTPUYECKUN CHUTHAT |
(OPMEI ero MpeICTaBICHHS.




1.3 Knaccudukanus
CPEICTB U3MEPEHUM:
9TaJIOHEL, MepHI,
U3MEpUTEIIbHbIC
npeoOpazoBaTesu,
JJIEKTPOMEXaHUYECKHe U Koncnextuposan
JJIEKTPOHHEIE u3- re Marepuana,
MEpUTEIIbHbIE pudopHI, BBIJJAHHOTO Ha VYcrHblii onpoc.
u(pOBBIE M3MEPHTETbHBIC 0.2 10 | camocrosrenbiy IMposepka I1K-133y, IIK-
IpuoOpBI, [IPUMEHEHUE ' 10 IPOPabOTKY. KOHCIIEKTA 110 14 3y
BBIYUCIIUTEIBHON TEXHUKU IToaroroBka K JTaHHOU TeMe.
npu H3MEpEHUSIX. KOHTPOJIbBHOMY
WNudopmanonHo- orpocy.
U3MEPUTENbHBIE CHCTEMBI U
U3MEPHUTETHHO—
BBIYUCIIUTEIIbHbIC
KOMIUIEKCEI. OcHOBHBIE
napameTpsl CpeacTB
IloaroroBka x
14 Metoapl W cpejacTBa BBITIOJIHEHUIO
WU3MEpPEHHs HaNpsDKEHUH U nabopaTtopHOn
TOKOB Ha ITOCTOSIHHOM TOKE. paboTsr Ne 2 Beimonnenne
MaruaurosnexTpuyeckuit «3mepenus B nabopaTtopHoi
M3MEPHUTENBHBI MEXaHU3M. 02 l0.5/0.51 10 LeTIsIX paboter Ne 2. [K-133y, TIK-
Ilyntel u  100aBOYHBIE ' B IIOCTOSIHHOTO IIposepka 14 3y
CONPOTHUBIECHUSI —  Kak TOKay. KOHCIIEKTA T10
Croco0bI pacummpeHus Odopminenne JTAHHOW TeMe.
IpeNeNioB  HU3MEpPEeHus] Ha KOHCIIEKTa
MOCTOSIHHOM TOKE. nabopaTtopHOn
paboTHI.
15 Knaccudukanums
METOJI0B HU3MEPEHUSL:
MpsIMbIC, KOCBCHHBIC, r;si?;:::i};(
COBMEIICHHEIE, Ha6opaTopHOH
A epentmanbpie, paboTsI Ne Beinonnenne
gigg:gg;i?gif:ﬁﬁ 3«U3mepenus B n1ab0paToOpHOM
. ersX pabotsr Ne 3. ITK-133y, IIK-
HU3MEPUTEIbHBI MEXaHU3M. 0,2 (0,5/0,51 9 HepeMenHOro Tposepka 14 3y
I7eKTp O~ IMHAMHHCCK nit TOKa». KOHCIIEKTA 110
(bepponmmanrieckuii Odopmienne JaHHO TeMe.
M3MEpHTEIbHBIE COHCIICKTA
MEXaHu3MbEl. MeTonpl u 1a6opaTopHOil
cperctsa M3MepeHHs paboTh,
HamnpsHpKEHUWM MW TOKOB Ha
TIepeMeH-HOM TOKe.
1.6 M3mepurenbHbie
TpaHcHOpMATOPEl TOKA H
HaNpsDKEHUsI — YCTPOMCTBO Koncnexktuposan
W TOpUHOUN  JEHCTBUSL. ne MaTepuana, IIpoBepka TTK-133y, [TK-
Cxembl BKJIIOUYCHUS 0,2 9 BBIJIAHHOTO Ha KOHCIIEKTA I10 14 3\’/
W3MEPHTEIBHBIX CaMOCTOSITENBHY JaHHOI TeMe.
TpaHchopMaTopoB B 10 TIpopaboTKy.
oHOa3HYIO
Tpex(a3Hyto 1elb.
ITogroroBka k
1.7 V3mepenune mapaMeTpoB BBIITOJTHEHHIO
INEKTPHUYECKUX nemnei. 71a00paTOpHOI
AHaoroBbIi OMMETD. pabotsl Ne 4 Beimonnenne
Moct mnocTosiHHOTO TOKa «3mepenne nabopaTopHOi
IUIl U3MEPEHHs aKTHBHBIX 0.2 n 9 apaMeTpoB pabotst Ne 4. ITK-133ys,
COTIPOTHBIICHUH. ANIEKTPUYECKUX IIposepka [1K-14 3yB
Meraommerp. MocTsl Lemnemn. KOHCIIEKTa I10
MEPEeMEHHOTO0  TOKa  JUIS Odopmienue JTaHHOU TEMe.
U3MEpeHHsl  eMKOCTeH U KOHCIIEKTa
WHAYKTUBHOCTEH. nabopaTtopHoOn
paboThL.




1.8 YCTpoHCTBO M MPHUHLIUIT

JIEUCTBUS BaTTMETpA.
VrioBas MOTPEIIHOCTD
BaTTMETPA. W3zmepenne
o Koncnextuposan
aKTHBHOH  MOIMHOCTH B Mposepka
TpexQas3HbIX 0.2 9 He Matepuaia, bl POBEp TIK-1338, TIK-
CUMMETPUIHBIX LEeTsx ! “AaHHOTO Ha KOHCHeVKTa o 14 ys
CaMOCTOSITEIbHY JIAHHOI TeMe.
(MeTol OHOTO BAaTTMETpA).
10 IPO-paboTKYy.
Cxema s  W3MEPEHHS
MOII[HOCTH c
HCKYCCTBEHHOM
HEUTPAIBHOM TOYKOM.
IloaroroBka x
BBIITOJTHEHHIO
1abopaToOpHOI
1.9 H3mepeHune MOIIHOCTH paboter Ne 6 BeinonHenne
B TpexQazHbIX «3mepenus B nabopaTtopHoi
HECUMMETPHYHBIX  LETsIX 0.2 1 10 |HecHMMeTpHUHBIX pabotsr Ne 6. TK-1338, IIK-
(Meromel JABYX W Tpex ' TpexQasHbIX IIposepka 14 ys
BaTTMETpPOB).  M3mepenue LETISTXY. KOHCIIEKTa TI0
PEaKTUBHON MOIIHOCTH. Odopmienne JaHHOI TeMme.
KOHCIIEKTa
nabopatropHon
paboThI.
1.10 DneKkTpOHHO-TY4eBOM KoncnexktupoBan
ocuuiorpad.  Crpykrypa, Ue MaTepuala, IpoBepka TTK-133y8
PEKUMBI paboTsl, 0,2 10 BBIJIAHHOTO Ha KOHCTICKTA 110 K-14 SYE;
JIBYXKaHAJIbHBIN PEXKHM CaMOCTOSTENBHY JTAHHOH TeMe.
paboTs! ocuuntorpada. 10 TIPOPabOTKY
111 Iudpossie
U3MEpUTENbHBIE TPHOOPEI.
Mertoapt KBaHTOBaHMSI:
KBAaHTOBAaHUEC 10 YPOBHIO H
JCKPETH3AIHS,
Kk1accupukanus UGPOBBIX
WU3MEPHUTENBHBIX TPHOOPOB.
CrpykTypa OCHOBHBIX KoncnektupoBan
THUIIOB I.[I/I(I)pOBLI)f We Marepuana, Bbl Iposepka I1K-1338, TTK-
pubopoB. Hudposoit 0,2 7 -JlaHHOTO Ha KOHCIIEKTa 110 14 ye
BOJIETMETD c BpeMsi- CaMOCTOSITENBHY JaHHO TeMe.
MMITYJIbCHBIM 10 IPO-paboTKy.
peoOpa3oBaHUEM.
LudpoBsie BONBTMETPH C
OOHOTAKTHBIM u
JIBYXTaKTHBIM
UHTErPUPOBAHUEM. Io-
TPEIIHOCTH TIPH LUAPPOBOM
U3MEpEeHHH
1.12 3ager ITK-13, TIK-14
Wroro no pazneny 2 4/21 97,7
Hroro 3a kypc 4/21 97,7 3a4€T
Hroro no nuciuinHe 2 4/21 97,7 3a4eT I1K-13,I1K-14




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jns  peanu3anuu  NPEIyCMOTPEHHBIX BHJOB  y4eOHOM paboTBl B KauecTBe
00pa3oBaTeNbHbIX TEXHOJIOTUH B MIPENOJaBaHUM JUCHHUILTUHBL «CTaHIapTU3AIMS U TEXHUYECKHE
U3MEPEHUS» UCTIOIB3YIOTCS TPAIUIIMOHHAS TEXHOJIOTHS M TEXHOJIOTUS IPOOIEMHOT0 00y4eHusI.
[lepenaya HEOOXOAUMBIX TEOPETUUYECKUX 3HAHUN U (HOPMUPOBAHHE OCHOBHBIX NMPEACTABICHUI
MOYET MPOUCXOUTH C UCIIOJIb30BAaHUEM MYJIbTUMEIUITHOTO 000PYI0BaHHUS.

Jlexumu TPOXOAAT B TpPagulMOHHOW (opme, B ¢dopme JEKIUNW-KOHCYIbTAIUNH U
npobnemMHbIX Jeknuid. TeopeTwueckuil marepuan Ha TPOOJEMHBIX JIEKIMAX —SBISETCS
pe3yJbTaTOM YCBOCHHS MOJYy4YeHHOW HMH(OpPMAIMH MOCPEICTBOM MOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTel ero pemeHus. Ha nexkuusx — KOHCYJIbTaLUUAX H3JI0)KEHHE HOBOTO
MaTrepuaia COIPOBOKIAETCS OCTAHOBKOM BOIPOCOB U JUCKYCCUEH B MOMCKAax OTBETOB HA ATH
BOIIPOCBHI.

[Ipu mpoBeneHuu 1aOOPaTOPHBIX 3aHATHI HUCHONIB3YIOTCS paboTa B KOMaH/IE U METOJbI
MH(OPMALIMOHHBIX TEXHOJIOTUH.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[Ipencrasneno B npunoxxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs MPOMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas TUTEpaTYypAa:

1. CpencTBa IIEKTPHUECKUX M3MEPEHHMIA M X MOBepKa : yueonoe nmocodue / K. K. Kum, I'.
H. Anucumos, A. 1. Yypakos ; noxa penakuueit K. K. Kuma. — Cankr-IlerepOypr : Jlans, 2018.
— 316 c¢. — ISBN 978-5-8114-3031-4. — Tekcr : anektponHbiid // JlaHb @ 3IEKTPOHHO-
oubimmoreynaa cucrema. — URL: https://e.lanbook.com/book/107287 (mara oOparieHus:
24.09.2020). — PexuM nocTyma: uisi aBTOPH3. MOJI30BATEIICH.

2. Usmepenust B anekrpuueckux cersix 0,4...10 kB : yue6Hoe nocodue / H. M. ITonos. —
Cankt-IlerepOypr : Jlamp, 2019. — 228 c. — ISBN 978-5-8114-3598-2. — Tekcr
anekTpoHHbli [/ JlaHb . JNeKTpoHHO-OMOmmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/118629 (mata obpamienus: 24.09.2020). — Pexum goctyna: s
aBTOPH3. MIOJIb30BATEIIEH.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. KonTpone u Merposoruyeckoe obecrneueHue CpelCTB U CHUCTEM aBTOMATH-3aIUH.
OCHOBBI METPOJIOTMH M aBTOMaTH3anuu . ydeOHoe mocobue / HO. A. CmupHOoB. — CaHKT-
[TerepOypr : Jlanb, 2020. — 240 c. — ISBN 978-5-8114-3934-8. — Tekcr : amek-TpoHHbII //
Jlanb : anmekTpoHHO-OMOMHOTeuHas cucrema. — URL: https://e.lanbook.com/book/126912 —
Pexxum noctymna: 1uist aBTOpH3. MOJTB30BATENCH.

2. [enesun, B. ®. Metposorus u cpeactsa u3MepeHuii : yue6. mocodue / B.®. TlenesuH.
— Mumnuck : HoBoe 3nanue ; MockBa : UHOPA-M, 2019. — 273 c. : un. — (Bricmee oOpaso-
Banue: bakamaBpmar). - ISBN 978-5-16-006769-8. - Tekcr : oamektponHbii. - URL:
https://znanium.com/catalog/product/988250 — Pexwum goctyma: 1o MoAmucKe.



https://e.lanbook.com/book/107287
https://e.lanbook.com/book/118629
https://e.lanbook.com/book/126912
https://znanium.com/catalog/product/988250

8) MeToguueckue ykasaHua un yuebHble nocobus

Metoanveckue yKkazaHus IJIs1 CTyJSHTOB IO MOJTOTOBKE K K TabopaTop-Hoii padote Ne 1/
cocraButenu: T.P. Xpammmn, K.O. Onunnos, P.P. Xpam-mun ; Marauroropckwuii roc.
texamdecknuil yH-T uM. ['. Y. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2017. - 16¢.
: WL, TabJ. - TekcT : HemoCpeACTBEHHBIH

Metoanyeckre yKkazaHus IJIsl CTyJCHTOB IO MOJATOTOBKE K K TabopaTop-Hoii padote Ne 2 /
coctragutenn: T.P. Xpammmn, K.O. Oqunros, P.P. Xpam-mmH ; MaraHuToropckuii roc.
texamdeckuit yH-T uM. ['. Y. HocoBa. - Marautoropck : MI'TY um. I'. U. Hocosa, 2017. - 13c.
: WL, Tab1. - TekcT : HemoCpeACTBEHHBIH

MeTtoaudeckne yKa3zaHus UL CTYIEHTOB IO ITOATOTOBKE K K JTabopaTop-Hoi padote Ne 3 /
coctragutenn: T.P. Xpammmn, K.O. Ogunros, P.P. Xpam-mmH ; MarauToropckuii roc.
TexHuueckuit yH-T uM. I'. Y. HocoBa. - Marunutoropck : MI'TY um. I'. U. Hocosga, 2017. - 10c.
: U1, Tabm. - TekcT : HemocpeACTBEHHBIH

MeTtoaudeckne yKa3zaHUs UL CTYISHTOB IO MTOATOTOBKE K K JTabopaTop-HOi padote Ne 4 /
coctaButenu: T.P. Xpammms, K.O. Onunnos, P.P. Xpam-mun ; Marauroropckmuii roc.
TexHuueckuit yH-T uM. I'. Y. HocoBa. - Maruutoropck : MI'TY um. I'. M. Hocosga, 2017. - 8c. :
ni., Tabm. - Tekcrt : HemocpeacTBEeHHBII

MeTtoaudeckne yKa3zaHUs UL CTYISHTOB IO MTOATOTOBKE K K JTabopaTop-HOi padote Ne 5 /
coctaButenu: T.P. Xpammmn, K.O. Onunnos, P.P. Xpam-mun ; Marauroropckwuii roc.
texHudyeckuid yH-T uM. I'. 1. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocoga, 2017. - 8c. :
ni., Tabm. - Tekcrt : HemocpeacTBEeHHBII

MeTtoauyieckue yka3zaHus ISl CTYJICHTOB IO MOJATOTOBKE K K JlabopaTop-HO# padoTe Ne 6 /
coctaButenu: T.P. Xpammms, K.O. Ogunnos, P.P. Xpam-mun ; Marauroropckwuii roc.
texHnueckuil yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. W1. Hocoga, 2017. - 8c. :
ni., Tabm. - Teker : HemocpeaCcTBEeHHBIH

MeTtoandeckne yKazaHus I CTYISHTOB IO MTOJTOTOBKE K K JlabopaTop-Hoii padote Ne 7 /
cocraButenu: T.P. Xpammmn, K.O. Onurnos, P.P. Xpam-mumH ; Marauroropckuii roc.
texHuueckuil yH-T uM. I'. . HocoBa. - Marauroropck : MI'TY um. I'. Y. Hocoga, 2017. - 24c.
: U1, Tabm. - Tekcr : HemocpeaACTBEHHBIH

r) [IporpamMuoe ob6ecneuenue u UHTepHeT-pecypebl:

Haumenosanwue [10 Neo noroBopa Cpox neiCTBUS JTUIICH3UN
MS Windows 7
Professional (st 11-1227-18 ot 08.10.2018 11.10.2021
KJIaCCOB)
MS Office 2007 |y, 135 o1 17.09.2007 Gecepouro
Professional
7Zip cB000IHO pacnpoctpansemoe 110 OeccpouHO
MathWorks MathLab
v.2014 Classroom K-89-14 ot 08.12.2014 OeccpouHO
License
MathCAD v.15
Education University [/1-1662-13 ot 22.11.2013 OeccpouHO
Edition
FAR Manager cB000HO pacnpocTpansgemoe 110 0eccpoyHO

IIpodeccnonanbabie 6a3b1 JTAHHBIX H MHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

Ccouika

OnekTpoHHas 0asza mepuomuyeckux u3ganuii East
View Information Services, OO0 «MUBUC»

https://dlib.eastview.com/




K WH(OPMAITMOHHBIM pecypcam

Wndopmannonnas cucrema - EnnHoe okHO JocTymna

URL.: http://window.edu.ru/

HamwonansHass  mHGOpMAMOHHO-aHATUTHICCKAS
cuctema — Poccuiickuii  MHIEKC
mutupoBanus (PYTHLI)

nayunoro|URL: https://elibrary.ru/project_risc.asp

Scholar)

ITouckomas cucrema Axamemusi Google (Google

URL: https://scholar.google.ru/

OnekTpoHHBIE pecypchl OumbOamorekn MITY wnwm.

http://magtu.ru:8085/marcweb?2/Default.asp

Hay4HBIX m3naHuii «Web of science»

I'.1. HocoBa

YHI/IBepCI/IT CTCKasl I/IH(l)OpMaIlI/IOHHaﬂ CUCTEMA - -
https://uisrussia.msu.ru

POCCHSI P

MexnayHapoanas HayKOMETpHUUIECKas

pedeparuBHas u MOMHOTEKCTOBas 0a3a manHbIX|http://webofscience.com

MexnayHaponHast pedepaTUBHAS M MOJTHOTEKCTOBAS
crpaBoyHas 0a3a [aHHBIX HAay4HBIX W3JaHHUNA

http://scopus.com

9. MaTtepuajibHO-TeXHUYECKOE o0ecriedeHne JUCHUNINHBI (MOIYJIs

Tun u Ha3BaHHUE AyAUTOPpUH

OcHameHue ayinTopun

Y4yeOHast ayquTOpHS JUTA TIPOBEACHUS
3aHATHN JEKIIMOHHOI'0 TUIIA

MynpTHMEMIHBIE CPEACTBA XPAHSHNUS, IepeIadn U
npecTaBiIeHus] HHHOpMaLuu

YueOHbIe 1a00paTOPUH TS TTPOBEICHHS
71a00PaTOPHBIX padoT: TabopaTopus
AIEKTPHYECKUX IIenen

YHuBepcanbHBIH JTa0OPaTOPHBI CTEH] IO
MEKTPUUCCKHUM IIEIISIM, SIICKTPUICCKUM U3MEPeHHSIM -9
IIT.

Harnsaaaeie mocoous-makare-12 mr.

YuebHsbie 1a00paTOpUH IS TPOBEICHUS
71a00PaTOPHBIX padoT: TabopaTopus
AIIEKTPUIECKUX TeTnen

YHUBepcanbHbIH J1a00paTOpHBIN CTEH]T TIO
MEKTPUUCCKUM IEIISM, SIICKTPUUISCKUM N3MEPEHUSIM -8
IIT.

Harnsaaaeie mocoous-makarel-11 mr.

VYyeOHast ayTUuTOpHs UI IPOBEICHUS
MPAKTUYECKUX 3aHATUH, TPYIIIOBBIX U
VHIVBHUAYAJIbHBIX KOHCYJIbTAIHUM,
TEKYIIEr0 KOHTPOJIS U MPOMEXYTOUHOMN
aTTecTalun

Jlocka, MyJIbTUMEIUIHBIN TPOEKTOP, 3KPAH

ITomemenue st CaMOCTOSTENTEHOM PabOTHI
oOyJaronmxcs

[MepconanbHbie KoMIbIOTEPHI ¢ Taketom MS Office,
BBIXOJIOM B VIHTEpHET U JJOCTYIIOM B 3JIEKTPOHHYIO
MH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCHTETA

[Tometenue yist XpaHEeHUS U
MPOQPIITAKTHIECKOTO 00CITY )KHBAHUS
yaeOHOTO 000pYyI0BaAHUS

Cremnaxu, ceiidbl 111 XpaHeHHs yueOHOTO
000pyTOBaHUS.

WHucTpyMeHTHI 11t peMOHTa 1a60paTopHOTro
obopyoBaHus




Hpuioxenne 1

6. YueOHO-MeTOoAMYeCKOE 00eceYeHHe CaMOCTOATEIbHOI padoThl CTY/IEeHTOB

Hpumepnble 60NPOCHL KOJUIOKBUYMOB RO memam

Konnoxkeuym Nel. Tema: «llocpewinocmu uzmepenuin)

LN~ WNE

Kakue kputepun NpuHATH 17151 KIACCH(PHUKAIIMK TOTPEIIHOCTEH?

Uto Takoe norpemHocTs?

Kakue ecTb criocoObI BEIpaKEHUS MOTPEITHOCTEH?

Urto Takoe nomnpaBka?

Uem oTiinyaeTcst f[MHaMU4ecKast IOrPEIHOCTh OT CTaTUYECKOM?

YT0 Takoe HOPMUPYIOLIEE 3HAUEHUE CPEACTBA U3MEPEHU?

UYrto Takoe Ki1acc TOYHOCTU cpecTBa n3Mepenus. Kak on Beipaxkaercs?
B 4ém 0co0eHHOCTh HaX0XACHUS MOTPEIIHOCTH KOCBEHHBIX U3MEPEHHIT?

Konnoxeuym Ne2. Tema: «H3mepenusn 6 uenax nocmoaHHoz0 moKkay

1.

arwN

Ha 6a3e kakux U3MEpHUTEIbHBIX MEXAHU3MOB MOKHO BBIIIOJIHUTH aMIEPMETPhl MOCTOSHHOIO
TOKa?

Kak paccuutaTh LIYHT 715 pacIIMpPEHUs Mpeiena U3MepeHus aMmrepMerpa B m pas?

Kak BIHSIOT OIYHTHI Ha TEMIIEPATYPHYIO CTaOUIBHOCTH?

Kak u3 amnepmerpa cienath BOIbTMETp?

Kakne TpeOoBaHUS TPEABABISAIOTCS K HW3MEPUTENBHBIM MEXaHW3MaM ISl TIOCTPOCHHUS
BOJIETMETPOB?

B 4éMm cynIHOCTh METOIMYECKOM MOTPENTHOCTH KOCBEHHOTO METO/1a H3MEPEHHSI MOIITHOCTH?

Konnoxeuym Ne3. Tema: «H3zmepenusn 6 yensax nepemeHH020 moKka»

1.

2.

e

Kakune m3meputenbHble MEXaHU3MBI HUCIONB3YIOTCSA ISl TIOCTPOSHUSI MPUOOPOB IS Lieneit
MEPEMEHHOT0 ToKa?

[lepeuncnure OCHOBHBIE (POPMBI MEPEMEHHBIX DSJEKTPUUECKUX CHTHAIOB U UX OCHOBHBIE
XapaKTePUCTHKH.

B 4éM 0cO0EHHOCTh MCTIONB30BAHMS MATHUTOSIEKTPHUECKOTO U3MEPUTEILHOTO MEXaHU3Ma B
LETSIX MEPEMEHHOTO TOKa?

Kak pacmmpuTs npejen u3MepeHus amrnepMeTpa B IeMnsaX MepeMeHHOro Toka?

Kakne ortnnunTenbHbIE OCO6GHHOCTI/I HMCIOT BAaTTMETPhBI IEPEMECHHOI'0 TOKa OT BATTMETPOB
MTOCTOSTHHOTO TOKa?

Kak cTposTcst BOIBTMETPBI IEPEMEHHOIO TOKA.

Konnoxkeuym Ne 4. Tema: «H3mepenue napamempos 31eKmpuiecKux yeneily

1.

o

HCpC‘-II/ICJ'II/ITC nmapaMeTpbI JJICKTPUICCKUX LIeIeil 1 MX KOMIIOHEHTOB.

2. Kak ycTpoeHbl MAarHUTOAIEKTPUIECKHUE OMMETPHI?
3.
4. Kakue JOCTOMHCTBA M HEAOCTAaTKM Y METOJla H3MEpPEHUs AaKTHUBHOIO COIPOTUBIICHUS

Kak ¢ MMOMOIIBIO UBMCPUTCIIBHOTO MOCTA ONIPCACINTL AKTUBHOC COHpOTI/IBHGHI/IG?

«aMIIEpMETP-BOJILTMETP»?
Kakue ectb crioco0Obl U METO/IbI U3MEPEHUS UHYYKTUBHOCTH KaTYyIIKHU?
Kakue ectb criocoObl U METOJIBI U3MEPEHUST EMKOCTH KOHAECHCATOpa?



Konnoxeuym Ne 5. Tema: «H3mepenus ¢ cummempuyHbvix mpexgasHvix yenax»

1.
2.

Kak cBs3anbl MeX1y COOO0¥ JIMHEHHBIC U (Da3HBIC MTapaMeTphl B Tpexda3Hou cucteme?

B xaknx LCMAX MPUMCHUM METOJ OJHOI'O0 BAaTTMETpA JJIsI U3MCPCHUA aKTUBHOU U peaKTHBHOﬁ

MOIITHOCTEM?

[TpuBecTH cxeMy BKIIOYEHHUS NMPUOOPOB U M3MEPEHHs TOKA, HANPSDKEHHS, aKTUBHOM U

PEaKTUBHOM MOIIHOCTH B CHUMMETPUYHOH Tpex(a3HOW CHUCTEME COEAMHEHUM «3BE3J1a»
JIOCTYITHOM HEUTPaJIbHOU TOYKOM.

C

HpI/IBeCTI/I CXEMY BKIHOUCHUA HpI/I60p0B IJIs1 UBMEPEHUA TOKa, HAIIPSXKCHUA, aKTUBHOU H

PEaKTUBHON MOIIHOCTH B CHUMMETPHUYHOW Tpex(a3zHOW CHUCTEME COSAMHEHUH «3BE3J1a»
JIOCTYITHOM HEUTPAJIbHOM TOUKOM.

[IpuBecTH cxeMy BKIIOYEHHUS NMPUOOPOB Ui M3MEPEHHs TOKA, HANPSDKEHHS, aKTUBHOM U

PEaKTUBHOM MOIIHOCTH B CHUMMETPUYHOH Tpex(a3zHOW CUCTEME COEAMHEHUM «3BE3J1a»
HEJOCTYITHON HEUTPAIIBHOM TOYKOM.

[TpuBecTH cxeMy BKIIIOYEHHUs NMPUOOPOB Ul M3MEpPEHHs] TOKA, HANPSDKEHHs, aKTUBHOM U
PEaKTHBHON MOIIIHOCTH B CHMMETPUYHOM Tpex(a3HOW CHCTEME COSTMHEHUN «TPEYTOIbHUKY.

Konnokeuym Ne 6. Tema: «U3mepenus 6 HecUMMEMPUUHBIX MPEXPAZHBIX YENAX)

1.
2.
3.

[Tpu kakux ycnoBusx TpexdasHas 1emnb SBISETCS HECUMMETPUIHOMN?
[Tepeuncnure BUIbI HECUMMETPUHU B TpeX(Pa3HbIX LETISIX.

IIpuBenuTe BapuaHThl CXEM BKJIKOYEHUS ABYX BATTMETPOB JIsl U3BMEPEHUsI aKTUBHON
MOILIHOCTH.

. HpI/I KaKuXx yCJIOBHAX IMOKa3aHUA OOAHOI'O U3 BATTMCTPOB, BKIIIOYCHHLIX MO CXEMC NIBYX

BaTTMETPOB, OyIyT OTPULIATEIbHBIMU?

[Tpu kakux yclOBUSX MMOKa3aHHUsI 0O00MX BaTTMETPOB, BKJIFOUEHHBIX 110 CXEME JABYX
BaTTMETPOB, OyIyT OJTMHAKOBBIMU?

[TpuBenuTe BapMaHThI CXEM BKJIIOUYEHHMSI IBYX BATTMETPOB JIsl U3MEPEHUSI PEAKTUBHOM
MOII[HOCTH.

Konnoxeuym Ne 7. Tema: « Hzmepenus ¢ nomoup1o 31eKmpoOHHO20 0CYUIN0ZpaAdha)

1.

SR

Kak ocymecTBisiercs nepemenieHue 3JeKTPOHHOTO0 Jyda ocuuiuiorpada B BEpTUKAIbHOM U
TOPU30HTAJILHOM HalpaBJIeHUSX ?

UeM oTIMYAIOTCS PEKUMBI BHYTPEHHEN U BHEIIHEH CUHXPOHU3ALUU?

[TepeuncnuTh OCHOBHBIE TEXHUYECKHE U METPOJIOTHYECKHE TapaMeTphl ocLuiiorpada.
Yem o0ycrioBIeHa HEMMHEHHOCTH pa3BEePTKH ocimuiorpada?

Kak n3Meputs ¢ momoipo ocuusuiorpada Tok, HanpspkeHue, (pa3oBblid yroi casura?
[lepeuncnuTh OCHOBHBIE pEXHUMBI pabOTHI OcLUIIOrpada.



Hpuiioxxenne 2

1. OIIeHO‘lHLIe cpeacrea AJisi MIPpOBECACHUSA HpOMe)l(yTO‘lHOﬁ arrecranuun

a) Ilnannpyembie pe3yibTaThl 00y4eHHUsI H OLICHOYHBIE CPEACTBA 1JIsl IPOBEAeHU

HpOMC)RyTO‘lHOﬁ aTTeCTallumn

CTPYKTYPHBIT
QJICMCHT
KOMIICTCHIIUN

IInanupyemsle pe3ysbTaThl

oOyueHus

OneHouHble CpeaCcTBa

ITK-13 - TOTOBHOCTH y4acTBOBAaTh B MIPOBEICHUY MPEIBAPUTEIBHBIX UCIIBITAHUH COCTaBHBIX

4acTel OMBITHOTO 00pasiia MEXaTPOHHOH MM POOOTOTEXHUYECKON CUCTEMBI 110 3aJaHHBIM

nporpamMmmam M1 MCTOAMKaM U BECTU COOTBECTCTBYIOIIHNEC KYPHAJIbI HUCITBITAaHUH

3HaTh

- (yHIaMeHTaJIbHbIC IOHSATHUS U
MOJI0KEHUS METPOJIOTHH,
CTaHAapTHU3aLUU U
cepTH(HKaINY,

- OCHOBHBIE METOJbl U3MEPEHUS
BJIEKTPUYECKUX U
HE3JIEKTPUUYECKUX BEINYHH,

- Ba)XHEHIIME CBOWCTBA U
XapaKTEPUCTUKHU CPEICTB
W3MEPEHHIA.

Ilepeuenv meopemuueckux 60npocos
K 3auemy.
1. OcHoBHEBIE IIOHATHA u OIIpCACIICHUA:

MeTpoJiorus, (usmveckas BETUYHHA, 3HAYCHUE
(U3MYECKON BEIIMYUHBI, €AUHUIA (U3HUIESCKOU

BEJINYMHEIL, HU3MEpEeHue, HCTUHHOE H
JIEHCTBUTEIBLHOE 3HAYECHHUS buznyeckon
BEIIMYUHBI, TTOTPEITHOCTh U3MEPEHUS, TOYHOCTh
MU3MEPEHHUS.

2. DIEKTpUYeCKHe CHUTHAJIBI - KIACCHU(UKAIUS
(IeTepMUHUPOBAHHBIE H Clly4aiiHbIe,
MEPUOTUUECKHE u HETIEPUOIUUECKHE,

CHUHYCOUJANbHbIE =~ W HECHUHYCOUJAJIbHBIE).
CpenHeBBIPSIMIICHHOE W CPEIHEKBApaTHIHBIC
3HA4YEHUsl CUTHaNA, KOA(QOUIMEHTHl aMIUTUTY/IbI
1 GOpPMBI.

3. CnyuaiiHble CUTHAJIBI: BBIOOpOYHAs (QYHKIIMS,
CpellHee 3HAueHHe, KOPPEISIHUOHHAS (QYHKITHS,
CTallMOHAPHBIE M HECTALMOHAPHBIE CHUTHAIBI,
SPrOAMYECKHI CHUTHAJ, MaTeMaTH4eCcKOe
O’KUJ/IaHHUE U TUCTIEPCHUSI.

4. Kiaccupukanuss H3MepeHHil: mpsmMble H
KOCBEHHBIE, HEMIOCPEACTBEHHOM OLIEHKH U METO/
CpaBHEHUS C MEPOM.

5. Knaccudukanuusi cpecTB U3MEPEHUI: MEpHI,
U3MEPUTEITHHBIC npeoOpa3oBaTe,
U3MEpUTENbHbBIE  NPUOOPHI,  M3MEpPUTEIbHbIC
YCTaHOBKU. OTaJIoH, oO0OpaslioBoe U padouee
cpeznctBa u3mepenus. [loepka npubopa.

6. Kiaccudukanuss u3MepHuTeNbHBIX MPUOOPOB

o 0000IIEHHBIM MPU3HAKaM:
DIIEKTPOMEXAaHUYECKHE " AJIEKTPOHHBIC
puOOpPHI, aHAJIOTOBBIE W IU(POBBIE MPUOOPHI,
MOKA3bIBAIOIINE W PETHCTPUPYIOIIHE TIPHOOPHI.




CTPYKTYPHBIT
SJICMCHT
KOMIICTCHIIUHN

IInanupyemsble pe3ysbTaThl

o0ydeHus

OneHouHble CpeacTBa

6. MeTponornyeckiue XapakTepUCTUKH CPEJICTB

W3MEPEHUM: byHKIUS npeoOpa3oBaHus
WU3MEPHUTEIHLHOIO TMPUOOpPa, YyBCTBUTEIHHOCTD,
LIEHa JIeJICHWs, TOpOr  YYBCTBUTEIHHOCTH,
JIAAMa30H U3MEPEHUM.

7. TlorpemHocT W3MepeHUi:  aOCOJIOTHAS,
OTHOCHUTEIbHAS u MIPUBEJICHHAS,

MHCTPYMEHTAJIbHAsA U METOANYECKAas, OCHOBHAS U
JIOTIOJIHUTEINIbHASL, TUHAMUYECKASL.

8. Kitacc TouHOCTH, HOPpMUpYIOLLIEE 3HAUCHHE.
9. Amnanorossie JJIEKTPOMEXAaHUYECKUE

U3MEpHUTENbHbIE  TPUOOPBL:  YCTPOWCTBO H
IIPUHLIMI pabOTHI.
10. YcnoBHEbIE 0003HaYEHUS CHUCTEM

SJICKTPOU3MCPHUTCIIbHBIX HpI/I60pOB 1 3HA4YCHUC
3HAaKOB, HAHOCUMBIX Ha UX IIIKaJIbI.

11. MaruuTo3neKTpu4ecKuii WU3MEPUTENbHBIN
MEXAHU3M.

12. DnexTpoMarHUTHBIN U3MEPUTEIIbHBINA
MEXAHU3M.

13. DnexTpoauHAMUYECKHUIA u
beppoaArHaMHUECKHUA U3MEpUTEIIbHBIE
MEXaHU3MBI.

14. ITHayKIIMOHHBIN U3MEPUTENbHBIA MEXaHU3M.
15. MacmtabHble  M3MEpPUTENN  HAIPSDKEHUS:
LIYHTHI, JIEITUTEITN HaIpsHKEHMS,
TpaHchOPMATOPHI TOKA M HATIPSIKEHUSI.

YMmern

OTIPEIENIATH TOTPEITHOCTH
U3MEPECHU;

pacCYMTHIBATh U3MEPHUTEITBHBIC
npeoOpa3oBaTenu;

BBIOMPATH CPE/ICTBA H3MEPEHHIA,
3¢ (heKTHBHBIE METOBI U
pUOOPHI COTIIACHO
METPOJIOTHYECKOMY Ha3HAYCHHIO
Y TEXHHUYECKOW JOKYMEHTAITHH;
HKCHEPUMEHTATBHBIM CIIOCOOOM
OTIPEIENIATh XapaKTEPUCTUKU
AJIEKTPUUECKOTO 000PYIOBAHUS.

Ilpumepnvle npakmuyeckue 3a0aHus
1. Tlo ycnoBHOMY O00O3HAYEHHIO HA JHIIEBOU
nmaHeay mTpubopa ONpefeuTh Ha3BaHWUE, THUII
npubopa, THUII HW3MEPUTEIHLHOTO MEXaHH3Ma,
KJIaCC TOYHOCTH, paboyee MoJI0KeHHUE.
2. Tlpenen wm3Mmepenusi ammepmerpa |lHoM=1A,
COIMpPOTHUBIIEHHE H3MepUTeNnbHO o0MoTkH 0,02
OM, BkIIOYEH ¢  WIyHTOM. Paccuurarh
COTMPOTHUBJICHUE IMyHTa Rmi, ecnmu mpu Toke
Harpy3ku 5 A npuOop mnoka3ssiBaji Tok 1 A.
3. BombeT™merp ¢ nmuana3zonom u3mepenui 200 B
HMeEET KJ1acc TOYHOCTHU 1,0. KakoBa
MaKCHMaJIbHas BO3MOXHAs a0CooTHAS
MOTPEIIHOCTH NPH MoKa3aHusax npudopa 105 B.
4. BartMepr uMeeT HOMHUHAJbHBIE JaHHBIE
Urom=250 B, lnHom=1A, Rw=5 kOM KoJInu4ecTBO
nenenuit Ha mkane — 50. IIpuGop BKIIOUEH C
n00aBOYHBIM  compoTuBieHHeM Ra=15 &Owm.
OrnpenenuTs 1EHY ACJICHUS.




CTPYKTYPHBIT
SJICMCHT
KOMIICTCHIIUHN

IInanupyemsble pe3ysbTaThl

o0ydeHus

OneHouHble CpeacTBa

5. Harpy3ka ¢ HOMUHAJIBHBIM CONPOTUBICHUEM
125 OM noakiroyYeHa K UCTOYHHUKY IMOCTOSIHHOTO
HaIPKCHUSA 50 B c BHYTPEHHUM
COINPOTHUBJICHUEM 1,2 Om. Paccuurars
OTHOCUTEIBHYIO  TOTPEIIHOCTh,  BHOCHMYIO
BOJIBTMETPOM C HOMHHAJIBHBIM HalpPsHKEHHUEM
200 B u ToxoM u3MepuTenbHOro Mexanusma 50
MA.

Brnaner

- MeToJaMu pacuéTa u BelOOpa
CPEICTB U3MEPEHHUS ;

- IpUeMaMU TNPOBEICHUS
AKCIIEPUMEHTAIIBHBIX
HCCIIEIOBAaHUM JIEKTPUUECKUX
LENIEH U IEKTPOTEXHUYECKHUX
YCTPOMCTB;

- METOoJaMH BBIOOpa
JIEKTPOTEXHUYECKHUX,
AEKTPOHHBIX,
ANEKTPOU3MEPUTEIBHBIX
YCTPOMCTB.

Ilepeuenwv nadvopamopmuvix pabom:

1. TlpaBuna TexHUKHU O€30M1aCHOCTHU B
naGopatopuu. [IpaBuiia BeIIIOJTHEHHUS,
o(opMIIEHHUS U CAAYU JIaOOPATOPHBIX padoT.
2. TlorpemHocT U3MEPEHUIA.

ITK-14 - ciocoOHOCTHIO TIIAHUPOBATH MTPOBECHUE UCTIBITAHUN OTAETBHBIX MOJYJICH U
IIOACUCTEM MGX&TpOHHI)IX 158 pO60TOT€XHI/I‘~IGCKI/IX CHCTEM, y‘IaCTBOBaTB B pa60Tax 10
OpTraHHU3aIMH U MTPOBEICHUIO HKCIIEPUMEHTOB Ha JEHCTBYIOMINX 00bEKTaX U
BKCI'IepI/IMeHTaJ'H)HBIX MaKe€Tax, a TaKXXC B O6pa6OTK€ p€3YJ'IBTaTOB BKCHepI/IMeHTaJ'II)HI)IX
HCCIIeIOBaHU M

3HaTh

- Ha3HauyeHHe U 00JacTb
MIPUMEHEHUSI OCHOBHBIX
U3MEPUTENBbHBIX TPUOOPOB;

- (u3nyecKrue OCHOBBI pabOTHI
M3MEPUTENBHBIX TPUOOPOB;

- KJIacCU(PUKAIHIO U
XapaKTEpUCTHKY CPENICTB
W3MEPEHUH; TPUHIIMIIBI

MIOCTPOEHUS CPEACTB UBMEPEHUN.

Ilepeuenv meopemuueckux 60npocos
K3auemy.

1. UsmepeHus HampspKeHHs M TOKa B IIETISIX

MIOCTOSTHHOTO TOKa: THIIBI HCIOJb3YEMbIX
M3MEPUTEIbHBIX MEXaHU3MOB, pPACIIMpPEHUE
IIPENENIOB  M3MEPEHHH 10  TOKYy |

HaInpsHKEHUIO.
2. TlorpemHocTH U3MEpEeHUS TOKa u
HaNnpsDKEHUs,,  BHOCHMBIE  BKJIIOUYEHHEM

aMIiepMeTpa 1 BOJbTMETPA.
3. KocBeHHOE M3MepeHnEe TOKOB.

4. W3mepeHue MEPEMEHHBIX  TOKOB u
HampsDKeHH: 0e3 mpeoOpaszoBatenell poaa
TOKa W ¢ TpeoOpazoBaTelsIMH poja TOKa,
THUIIBI HCIOJIb3YyCMbIX HU3MCPUTCIIBHBIX
MEXaHU3MOB U O6J'IaCTI/I HUX HCIIOJIb30BaHUA,




CTPYKTYPHBIT

DJIEMEHT

KOMIICTCHIINU

IInanupyemsble pe3ysbTaThl

o0ydeHus

OneHouHble CpeacTBa

10.

11.

12.

13.

14.

pacumpeHye mpeaeioB U3MepPeHUs 10 TOKY U
HaIpPsKEHUIO, OJIHO- U JIBYXIIOIYIIEPUOIHbBIE
CXEMBI BBITTPSIMIICHHUSL.

DJEeKTPOHHbBIE BOJIBTMETPHI

U3zmepenue MOIIHOCTH. YcrpoiicTBo
BaTTMETPa, 0COOEHHOCTHU €r0 UCIOIB30BaHUS
Ha TOCTOSSHHOM H© TIEPEMEHHOM  TOKE,
yIioBas IIOTPELIHOCTb. Kocsennoe
U3MEPEHHUE MOIIHOCTH.

Bartmerp ¢ mpeobOpazopareniem  XoJuia.
DNEKTPUYECKUI CUETUHK IEKTPOIHEPTUHU Ha
OCHOBE HHIYKIIMOHHOIO H3MEPUTEIBHOTO
MeXaHU3Ma, Ha OCHOBE LIMPOTHO-
uMnyabcHoi Moxysiuuu (LHUM).

N3Mepenne  akTUBHOM  MOIIMHOCTH B
Tpex(a3HbIX LEMsIX: METOAbl OJHOTO, ABYX U
TpexX BaTTMETPOB, METOJI OJHOI'O BaTTMETpa C
HCKYCCTBEHHOH HYJIEBON TOYKOM.

W3mepeHne  peakTUBHOW  MOIIHOCTH B
Tpex@a3HbIX LEMiIX NpPH CUMMETPUYHOH H
HECMMMETPUYHOM Harpys3Kax.

ONeKTpOHHBIH YacToTOMep Ha mpubope
KOHJIeHcaTopHOro Tuma. Pasomerp Ha
OCHOBe TpeoOpa3zoBaHus yria ciBura ¢a3 Bo
BPEMEHHOH MHTEpBAJl.

I/I3MepeHI/IC COHpOTI/IBJ]eHI/Iﬁ OMMCTPOM:
nocjcaoBarciibHad U IMapaJlJICJIbHBIC CXCMbI
BKJIFOUCHUA U3MCPUTCIIBHOI'O MCXaHNU3MaA.

I/I3MepeHI/IC COHpOTI/IBJ]CHI/Iﬁ C IIOMOIIBIO
MOCTa IMIOCTOSAHHOT'O TOKA.

Merommerp. VYcerpoiicTso, MPUHIIAI
JIEUCTBUSA, METOIUKA U3MEPECHUM.

Meton amIiepMeTpa-BoJIbTMETPa npu




CTPYKTYPHBIT
SJICMCHT
KOMIICTCHIIUHN

IInanupyemsble pe3ysbTaThl

o0ydeHus

OneHouHble CpeacTBa

HU3MCPCHUU COHpOTHBJ’ICHHﬁ.

15. UsmepeHne eMKOCTeH W WHIYKTHBHOCTEH.
KocBennbie 1 mpsimble METOABI.

16. MocThl TIepeMEHHOTO TOKa JJIsi U3MEpEHUM
€MKOCTEN U UHAYKTUBHOCTEH.

17. DnexTpoHHBIN ocuuiorpad:
YCTPOMCTBO 3JIEKTPOHHO-JIyYEBOU TPYOKH,
ONoYHasE cxema 3JICKTPOHHOW YacTH: cXxema

Ha3HaA4YCHUC,

CUHXPOHM3AllM¥, TCHEepPaTop  pa3BEepPTKH,
JNBYXKAHAJIbHBI ~ PEXKUM  OJHOJYYEBOTO
ocuyutorpada.

18. [ludpoBbie  W3MEpPUTEIIBHBIE  TPHOOPHI:
JUCKpETH3alns, KBaHTOBaHWE, MH(poBoe

koaupoBanue. Knaccuduxamus mu@poBBIX
croco0y mpeoOpa3zoBaHus
B JHUCKPETHYIO:
4acTOTHO-

npubopoB 1O
HEMPEPHIBHON  BEJIMYMHBI
KOAOMMITYJIBCHOC, BpEMsI- u

HMITYJIBCHOC.

19. IlnchpoBoii BOTBTMETP C BPEMSUMITYIIbCHBIM
npeoOpazoBaHUEM.

YMmern

- BbIOMpaTh U3MEPUTEIbHbBIE

TpaHchopMaTopbl TOKa U
HaIlpsKEHNS,

IIPUMEHATH YCTPONCTBA JIs
pacuIMpeHus IpeieaoB
HU3MEPEHUA 110 TOKY,
HaIpsHKEHUIO0, MOITHOCTH Ha
IIOCTOSIHHOM U IIEPEMEHHOM
TOKE;

HCIIOIB30BaTh CPEACTBA
W3MEPEHUH, CTAHIAPTHBIE
METOBI ¥ TPUOOPHI COTTIACHO
METPOJIOTMYECKOMY Ha3HAYEHUIO
U TEXHUYECKON TOKYMEHTALIUH.

IlpumepHnvle npakmuyeckue 3a0aHus
1. Tlo ycnoBHOMY O0O3HAYEHHIO HA JHIIEBOU
nmaHea mpubopa ONpefeuTh Ha3BaHWUE, THII
npubopa, THUII HW3MEPUTEIHLHOTO MEXaHH3Ma,
KJIaCC TOYHOCTH, paboyee MoJI0KeHHne.
2. Tlpenen wm3Mmepenusi ammepmerpa |lHoM=1A,
COIMpPOTHUBJICHHE H3MepUTeNbHOI 0o0MoTKH 0,02
OM, BkIIOYEH ¢  WIyHTOM. Paccuurarh
COTMPOTHUBJICHUE IMyHTa Rmi, ecnmu mpu Toke
Harpy3ku 5 A npuOop moka3ssiBaji Tok 1 A.
3. BombeT™merp ¢ nmuana3zonom m3mepenui 200 B
HMeEET KJ1acc TOYHOCTHU 1,0. KakoBa
MaKCHMaJIbHAs BO3MOXHas abcouoTHas
MOTPEIIHOCTH MPH MoKa3aHusax npubdopa 105 B.
4. BartMepr uMeeT HOMHHAJbHbIE JAaHHBIE
UroMm=250 B, lnHom=1A, Rw=5 kOM KoJI14ecTBO
nenennii Ha mkane — 50. [Ipubop BKIIOUEH C
n00aBOYHBIM compoTuBieHneM Rp=15 xOw.
OnpenenuTs LIEHY AEJICHHUS.




CTPYKTYPHBIT
SJICMCHT
KOMIICTCHIIUHN

IInanupyemsble pe3ysbTaThl

o0ydeHus

OneHouHble CpeacTBa

5. Harpy3ka ¢ HOMUHAJIBHBIM CONPOTUBICHUEM
125 OM noakiroyYeHa K UCTOYHHUKY IMOCTOSIHHOTO

HaIPKCHUSA 50 B c BHYTPEHHUM
COINPOTHUBJICHUEM 1,2 Om. Paccuurars
OTHOCHUTEJIBHYIO  IOTPELIHOCTh,  BHOCHUMYIO

BOJIFTMETPOM C HOMMHAJIBHBIM HalpsKEHUEM
200 B u ToxoM u3MepuTenbHOro Mexanusma 50
MA.

6./lea BaTTMeTpa C HOMHHAJIBHBIMH JTaHHBIMHU
lmoM=5 A, Unom=150 B co mkamoii mHa 150

JeNeHnid  BKJIIOYEHB B IIelb  4epes
U3MEpUTENbHBIE  TpaHCHOPMATOPBI TOKA H
HaIpsKEHUS C ko3 purmerTamu
Tpanchopmanun TOKa KTT=50/5 u

KTH=500/100.

OnpenenuTs MOIIHOCTh HOTPEOJIEHUsS SHEPIUn
Tpex(a3HOil 1Lenblo, €clu CTpelika OJIHOTO
BaTTMETpa OTKJIOHWIAch Ha 15 njenenuii, a

Ipyroro Ha 40 neneHuil.

7.0npenenuts ILEHY JeNeHHs
UMEIOIEero HoMuHalbHble JaHHble: UHoM=50 B,
naoM=100 gen., RV=1000 OMm, BKJIIOUEHHOIO C
n06aBo4HbIM compoTuBieHreM RI=3000 Om.

BOJIBTMETpa,

8.HpI/IBCI[I/ITe CXCMY BKIIHOUCHHA BOJIBTMCTPaA C
I[OG&BO‘-IHLIM COIMPOTHUBJICHUCM.

Bnaner

METOJaMH U HaBEIKAMHU
MCIOJIb30BaHUS IPHOOPOB st
U3MEPEHHUS IEKTPUUECKUX
BCJIMYHH;

BJIQJIETh METOJIUKON 00paboTKH
MOJIYYEHHBIX PE3YNIbTATOB
W3MEPEHHI C COOTBETCTBHUH C
HOPMAaTUBHOM JOKYMEHTAIUEN;
MPUHITATIAMHA U METOJaMH
MOBEPKHU M KaTMOPOBKH.
HaBbikamu MeTposiornyeckoi

ACATCIIbHOCTU Ha NPCANIPUATHUN.

Ilepeuenwv nabopamopuvix pabom:

1. I/I3MepCHI/I}I B IICTIAX ITIOCTOAHHOI'O TOKaA
2. I/I3MepCHI/I}I B ICIIAX IICPEMCHHOI'0 TOKA

3. H3mepeHue mapamMeTpoB IEKTPUICCKIX
nernen

4, N3mepeHuss B CUMMETPHUYHBIX TpeXda3zHbIX
TETISIX

5. HM3mepeHusi B HECUMMETPUIHBIX TpeX(da3zHbIX
TETISIX .




[Tnanupyemble pe3yabTaThl
OneHouHble CpeacTBa
o0ydeHus

CTPYKTYPHBIT
SJICMCHT
KOMIICTCHIIUHN

6. W3MepeHus ¢ MOMOILBIO 2JIEKTPOHHOIO

7. ocuumorpada.

0) [lopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTAIMH, 0KA3aTeJIM U KPUTEPHH
OLlEHUBAHMUSL:

JUia monydyeHus 3adera no aucuuiuimHe «CTaHzapTu3auuss U TEXHUYECKHE H3MEPEHUS»
oOyyaroIuiicss OKa3bIBAaeT 3HAHUS Ha YPOBHE BOCIPOU3BEIEHUS M OOBACHEHUs HH(pOpMAIUH,
HaBBIKM DPEUICHUsS TPOCTBHIX 3aJad B 00JACTH CTAaHAAPTHU3AIWH, METPOJIOTHH W TEXHHYECKUX
U3MEPEHUM JJIEKTPUUYECKUX U HEDJIEKTPUUYECKUX BEIIMYHH, YMEET M0JIb30BATHCSI COBPEMEHHBIMU
U3MEPUTENBHBIMU TTPHOOpaMH, BJaJEeT NMPAKTUUYECKUMHU HaBBIKAMH DPAa0OOTHI CO CpEACTBaMHU
U3MEPECHUM.

Ilokazamenu u Kpumepuu oyeHusanus 3auema:

Ha OLIEHKY «3a4YT€HO» CTYAEHT JOJIKEH MOKa3aTh BHICOKHM YpOBEHb 3HAHHS MaTepuaa
[0 JUCHMIUIMHE HE TOJBKO Ha YPOBHE BOCIPOM3BEICHHMS U OOBSICHEHUS MHPOpMaluu, HO U
IPOJEMOHCTPUPOBATh ~ MHTEIUIEKTyaldbHbl€ HAaBBIKM  pEHIEHHs MpoOjeM, HaXOXKIEeHUs
YHHUKQJIBHBIX OTBETOB, BBIHECEHUS KPUTHYECKHX CYXACHHH; NPOJEMOHCTPUPOBATH 3HAHUE U
NOHMMAaHWE  3aKOHOB  JIMCUUIUIMHBI, YMEHHME  ONEpUPOBaTh JTUMU  3HAHUSAMU B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

Ha OLEHKY «HE 3a4TeHO» CTYIAEHT HEe MOXET II0Ka3aTb 3HAaHUS Ha YpPOBHE
BOCIIPOM3BEJCHUS M OOBACHEHHS HWHPOpPMALMU 10 JUCHUIUIMHE, HE MOXET I10Ka3aTh
MHTEJIJICKTYyaJIbHbIE HABBIKM PEIIEHUS MPOCTHIX 33/1ay, YMEHHE KPUTHYECKH OLIEHHWBATHh CBOU
JUYHOCTHBIE KadecTBa, HaMmedaTb IyTH W BHIOMpATh CPEACTBA pa3BUTUS JOCTOMHCTB U
yCTpaHEHUS HEIOCTATKOB.



