MHWHUCTEPCTBO OBPA3OBAHUA U HAYKHA

JIOHELIKOU HAPO/IHOM PECITYBJIMKHA
FOCYJIAPCTBEHHOE OBEPA3OBATEJILHOE YUYPEXJIEHUE
BBICILIEI'O ITPO®ECCUOHAJIEHOL O OBPA3OBAHMSA

PABOYAS ITPOTPAMMA JUCHUITJIMHBI
b1.0.18 DuekTpryeckne 1 KOMIbIOTEPHbIE H3MePECHUSA

(XOZ ¥ HaUMEHOBAaHHE JUCIUIUINHEI COTTIACHO YIeOHOMY ILIaHYy)

HaHpaBJIeHI/Ie IIOATOTOBKH.

13.03.02 DneKkTposHepreTuka 1 3JIEKTPOTEXHHUKA

(KOJ1 ¥ HAMMEHOBAHUE HAIIPABJICHHS [IOTOTOBKH / CIICLUATLHOCTH)

HamnpasienHnocts (podusib):

DIIeKTPOCHAOXKEHUE

(HanMeHoBaHWEe IPOGUIIS / MATHCTEPCKO# IPOrpaMMBI /CIIELHAM3ALAH)

OakanaBpuaT

[Iporpamma:

(OakanaBpHaT, MarucTpaTypa, ClieluaInTeT)

O4Has1, 3a049Hasi1, O4YHO-3a04YHas1

(o4Has1, 3a04Hast, OYHO-3a04HAs)

dopma oOydeHwus:

dopma 0OydeHus Ounas Qurio- 3aouHas
3a09Has

Cemectp 4 5 5

OO61rast Tpy10EMKOCTBH B 3.€./9acax 4/144 4/144 4/144

KonrakTHas padota (4ac.) 72 24 14
Jlexiuu (4ac.) 34 10 4
JlabopatopHbie paboTHI (4ac.) 34 8 4
IIpakTuueckue (ceMHUHApCKUE) 3aHATUSA (dac.) - - -

CamocrosiTenbHast paboTa (4ac.), B TOM YHCIIe 18 84 112
KypcoBoii mpoekT (padbota) (cemecTp/4ac.) - - -

Kontpoms (3x3ameH, yac./3a4éT) 9K3aMEH, | SK3aM€EH, | SK3aM€H,

54 36 18

Jonenxk 2023 r.




PaGouas mporpamMma JUCHHIUIMHBI «DJIEKTPHUSCKHEe U KOMITBIOTEPHBIE H3Mepe-
HHS» COCTaBJIEHA B COOTBETCTBHU C Y4eOHBIM IIJIAHOM IO HANPaBJICHHUIO MOArOTOBKH
13.03.02  «DOnexTposHepreTuka M SIEKTPOTEXHHKa», HANPaBICHHOCTh (IpOQHMIIb)
«OnexrpocHadxenue» Juist 2023 roga npuéma 10 04HOM, OYHO-3a09HOM, 3204HOM (op-
MaM 00y4YeHHsI.

CocraBuTeb:

noueHT kadenps! «Dnekrpomexanuka i TOD», K, T.H., JOLEHT

1 - JLA. Bacunses

-(moanuce)

Paboyas mnporpaMma paccMOTpeHa H NPHHATA Ha 3acefaHud  Kadenpsl
«Onexrpomexanuka u TODy.

[Tpotokois oT « /A5 » 03 2023 roma Ne_ 7.
7
3aBenyromuii kademapoii % E.A. Xypagenpb
(noanuce) (®.1.0.)

Paboyass  mporpamma  corjacoBaHa ¢ BblycKaoome#d  kadenpoit
«DIeKTPOCHA0KEHHE MTPOMBIIIICHHBIX PEAIPUITHN U TOPOIOBY

ITpoTOKOTI OT « /5 » ©3 2023 roma Ne 9 ..
3aBenyromuii kaheapoii Ny, L .B. JlemoB

(nogifert" [ (PHO)

Pabouas mporpamma omoGpena y4ueGHo-meroauueckoii komuccueii JJOHHTY
0 HANpaBIEHUIO (CrenuanbHocTH) moarotoBku 13.03.02 «DnekTposHepreTuka u
JJIEKTPOTEXHUKA.

[Tpotokon oT «.5» ©5 2023 roma Ne 3.

Ipencematens  —4/ - C.H. Txauenko
(nbmucs) (®.1.0.)

Pabouast mporpamma npojiena s 20 roxa npuéma Ha 3acelaHuM Kadenpbl
«Onextpomexanuka u TODy.

[IpoTokon oT « » 20 roja Ne

3aBenyrouuii kahenpoii

(nojnuce) (®.1.0.)
Coruacoano ¢ BlmycKaromeil kadenpoi «nekTpocHabkKeHne MPOMBIILICHHBIX
NPEANPUATHNA U TOPOIOBY.
3aBenyromuii kapempoii

(moamuce) (®.1.0.)

Paboyas nporpamma mpoasiena st 20 roga npuéma Ha 3acelaHMH Kabeapsl
«2nexTpomexanuka 1 TODy.

IIpoTokomn oT « » 20 roma Ne

3aBemyrouuii kadeapoit

(moamnuce) (®.U.0.)
CoracoBaHo ¢ BeiycKaromei Kapenpoii «NeKTpocHabKeH e TPOMBILLTEHHBIX
NPEANPHATHH U TOPOIOBY.
3aBenyromuii Kapeapoi




1 OBBEKT, HEJIb U 3AZTAYN OCBOEHMUSA TUCHUIIJINHBI

JlucrunimHa ~ paccMaTpUBaeT — BOMPOCHI  METOJOJIOTHM U TEXHOJOTUHU
AMEKTPUYECCKUX U KOMITHIOTEPHBIX U3MEPEHUM.

[leap IUCHUIIIMHBI: HM3yYEHUE CTYAECHTAMU CPEICTB JJICKTPOU3MEPUTEIHLHOMN
TEXHUKHA, METOJIOB MW TEXHOJIOTHMH W3MEPECHHS DJICKTPUYCCKUX, MATHUTHBIX U
HEDJIEKTPUYECKUX BEJIMYMH, CHOCOO0B OOpaOOTKM M TMPEACTABICHUS pPE3yIbTaTOB
WU3MEPEHUN.

3amaun MUCHUIUIMHBI: TPUOOPETEHUE CTY/ICHTaMH 3HAHWW OCHOBHBIX THIIOB
CPEJICTB DJIEKTPUUECKUX M KOMITBIOTEPHBIX U3MEPEHUN, YMEHUN BHIOUPATh METOJUKY U
TEXHOJIOTUIO HW3MEPEHMs, HAaBBIKOB HCIOJIb30BAHUS H3MEPUTENbHBIX MPUOOPOB U
MPOBEICHUS U3MEPUTEIBHOTO SKCIIEPUMEHTA.

B pe3ynbTaTe 0CBOCHUS TUCHUIUIMHBI CTYACHT JTOJKEH:

3Hamy:

— BUJIBI U METOIbI U3MEPECHHUI;

— XapaKTePUCTHUKH CPEJCTB N3MEPCHUIA;

— METOJIbl YMEHBIIICHHSI TIOTPEITHOCTH M HEOTIPEACIICHHOCTH U3MEPCHUN;

— CIoco0bl 00pabOTKHU U MPEACTaBICHUS PE3YJIbTaTOB U3MEPECHU,

— IPHUHIIUIBI YCTPOHUCTBA, PAOOTHI U MPUMEHEHUS dICKTPUICCKUX H
KOMITBIOTEPHBIX N3MEPHUTEIBHBIX CPEJICTB;

ymemy:

— TIPOBOJIUTH U3MEPEHUS B DJIEKTPOTEXHUYECKUX YCTAHOBKAX;

— IPUMEHSTH JIEKTPUUECKUE U KOMITBIOTEPHBIE U3MEPHUTEIIbHBIC CPENICTBA;

— UCIOJIb30BaTh METOJIbI 00PabOTKH IKCIIEPUMEHTAIBHBIX JIaHHBIX;

— OLICHUBATh TOYHOCTHh U3MEPEHUH;

— U3MEPATH DJICKTPUUECCKUE, MATHUTHBIC U HEAJIEKTPUUECKUE BEIIMUUHBI;

e1a0emo.

— METOJIUKAMU U TEXHOJIOTUSIMU U3MEPECHHUI;

— HaBBIKAaMH Pa0OTHI C 3JIEKTPOU3MEPUTEIHHBIMH MPUOOPAMH.

[Ipomecc m3ydyeHUs AWCHMIUIMHBI HAmpaBiieH Ha (GOpMUpOBAHHUE CIEAYIOIINX
KOMITIETEHIIH

— CIOCOOEH MPOBOJUTH U3MEPEHUS YICKTPUICCKUX U HEITICKTPUICCKUX BEITMINH
NPUMEHHUTEIBHO K 00bekTaM npodeccronanbHoi aestenbaoctu (OITK-6).

2 MECTO JUCHUIIJIMHBI B OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMME

JucuuninHa OTHOCUTCS K 00s3aTesibHOM yacTu bioka 1 nucuumiuH (Momyrneit)
y4eOHOTO IJIaHa.

basupyercst Ha 3HaHUAX U YMEHHSIX, KOTOpbIE CTYACHT MPHOOpPE MPU OCBOSHUU
NPEAMIECTBYIOIIUX TACIHILINH:

¢u3rka, TeOpETUUYECKHE OCHOBHI AJIEKTPOTEXHHUKH, BBICIIAsi MATEMAaTHKA.

3HaHUA M YMEHHUA, NPUOOPETEHHbIE NPHU OCBOCHUU JAaHHOW JHCUUIUIMHBI,
peaNnu3yrTCs CTYAEHTOM IPU U3YYEHHH BCEX MOCIEAYIOMNX TEXHUYECKUX TUCLHILINH
OakagaBpPCKOM M MaruCTepCKON MPoOrpamMm MO rOTOBKH.
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3 CTPYKTYPA U COAEPKAHUE JUCIIUITJINHBI

3.1 PacnpenesieHne y4eOHBIX 4YacoB MO TeMaM JAMCHUIUVIMHBI M BHIAM
3aHATHH

KonunuectBo wacos
Ne (ouyHast/ouHO-3a04Hast/3a0uHas opma)
HaumenoBanue tem
e (conmeprKaTesbHBIX MOAYJIEH) B TOM AHeJe
M Beero Jlexunu| JIaGop. Hpaxr. CPC
(cemuH.)
1 | Tema 1 OcuoBbl MmeTposoruu | 18/24/27 | 8/2/1 | 6/4/2 4/18/24
p | Tewa 3. Ananorosste 30/28/29 | 12/2/1 | 14/2/2 4124126
CpeJICTBA H3MEPEHHIA
3 | Tema 4. Hugpossie 10/16/25 | 4721 | 2/0/0 4/14/24
U3MEPUTEBHbIE IPUOOPHI
4 | Tema >. Kommbiotepisie 0199 | 2111 | 6/2/0 1/6/8
CpEJICTBA U3MEPEHHIA
5 | Tema ©. Textonorin 16/20/24 | 6/2/0 | 6/0/0 4118124
HU3MEPCHUI
g | Leva 7. Mamepureibibie 3/5/6 | 2/1/0 | 0/0/0 1/4/6
UH(GOPMAIHOHHEIE CHCTEMBI
KonrakTHas pabota 4/6/6
(momoTHUTENbHAS)
Kypcogas pabota (mpoekr) -
Hroro o Bugam 3aHATHI 90/108/126 |34/10/4| 34/8/4 18/84/112
KonTposb 54/36/18
UTOI'O 144/144/144

(I)opanOBaHne KOMIIETEHIIUH B pe3yJabTaTe OCBOCHUA TEM IUCHHUIIIINHBI

TeMbl TUCHUTUINHBI, HAIIEJIEHHBIE HA BHIPA0OTK
Kommerennun AHCIL > Hall p y
KOMIIETEHIINNA
OIIK-6 Tembr 1 — 6
3.2 Jlekuuu

Tema 1. OCHOBBI METPOJIOTHH.

ConeprxaHue TeMBI 1:

OcHOBHbIE TOHSTUS MeTpojoruu. Bunel wusMepeHuil. MeToabl H3MEpEHUI.
CpencrtBa u3MepuTenbHON TeXHUKH. EquHCTBO M3mMepeHuid. ['ocynapcTBeHHas cuctema
oOecrieueHus: eMMHCTBA n3MepeHuil. [loBepka u xkanmOpoBKa CPEACTB U3MEPUTEIBHON
TEXHUKH.

[ToHsATHE NOTPEIIHOCTH U3MEpEeHUN. YHNCIIOBBIE OLEHKHA IOTPEIIHOCTH.
CocraBnsiomuye MNOTrpelIHOCTER H3MEPEHUW. YMEHBIICHHE CUCTEMATHYECKUX U
CIIy4alHBIX OTPEIIHOCTEN n3MepeHnid. Kiaccel TOUHOCTH CPEACTB U3MEPEHNUM.
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OOpaboTka pe3ynbTaToB u3MepeHwi. [loka3zarenm TOYHOCTH W3MEpPEHUM.
[IpaBuna BbIpakeHusl Mokazarened TouHocTu. [lpeacraBieHune  pe3yiabTaTOB
u3MepeHuil. Beruncnenue 3naueHus uamepsiemoil BenuuuHbl. [Iporeaypa oneHuBaHus
norpemHocTd. OlEHUBaHWE TMOTPEIIHOCTH OJIHOKPATHBIX MPSIMBIX U KOCBEHHBIX
W3MEPEHUM.

[loHsiTHE HEOMpPENEeNEHHOCTH H3MEpeHHs. UMCIOBbIE OIIEHKA U KaTeropuu
HeonpeneaeHHocTu. [Iporeaypa olieHUBaHKs HEONPEAECICHHOCTH U3MEPEHUM.

[leas wu3MeputTenbHOTO HKcrepuMeHTa. OpraHuzanuss W I[JITAHUPOBAHHE
U3MEPUTEITLHOTO  JKcmepuMeHTa. [IpoBeieHHE W3MEPHUTEIBHOTO  AIKCIIEPUMEHTA.
O6paboTka ¥ aHaIM3 pE3yJbTaTOB HU3MEPUTEIBHOTO 3KcrepuMeHTa. OleHUBaHUE
MOTPENTHOCTH U3MEPUTEITLHOTO AKCIIEPUMEHTA.

Jlureparypa k Teme 1. [1, 2, 7].

Tema 2. AHaIOTOBBIE CPEICTBA U3MEPCHHUI.

CozepxaHue TEMBbI 2:

DNEeKTPOMEXAHUUECKUE OpuOOpBHI. duznueckue OCHOBBI paboThI.
MarHuTosneKTpuyecKue npuOOpHI. MarsuTosneKTpudyecKre npuOOopEI C
npeoOpazoBaTesIMU. DIEKTPOMArHUTHbIE IPUOOPBL. DIEKTPOIMHAMUYECKUE TPUOOPHI.
®deppoauHamuueckue TpUOOpBl. DIeKTpocTaTHueckue npuOopbl. WHAYKIMOHHBIE
npuOopsl. Peructpupytoiue 31eKTpoMeXaHU4ueCKHE TPUOOPHI.

W3meputenbHble npeoOpa3oBaTeNd 3JIEKTPUUYECKUX BEIMYMH. Pe3ucTuBHBIE
npeoOpazoBarenu. VHIyKTUBHBIE M €MKOCTHbIE TIpeoOpazoBaTenu. M3MeputenbHbIe
TpaHchopMmaropsl  HamnpsbkeHus.  V3MmepurenbHble  TpaHc@opMaTopbl  TOKA.
DNeKTpOHHbIE MpeoOpa3zoBaTenu. Y HUPUIIMPOBAHHbBIC TPEOOpa30BATEIIH.

[Ipubopel cpaBHeHus. M3mepuTenbHbIE MOCTBHL. YPAaBHOBEIIEHHBIE MOCTBI
MOCTOSIHHOTO TOKa. HeypaBHOBENIEHHBIE MOCTHI MOCTOSIHHOTO TOKa. M3mepurenbHble
MOCTBI IEPEMEHHOTO TOKA.

DNeKTpOHHbIE MPUOOPBL. DIEKTPOHHO-TYUYEBbIE OCHHIIIOTpadbl. DIEKTPOHHO-
ayuyeBasi TpyOka. CTpyKTypHasi cxema yHUBepcajdbHOTO ociuuiorpada. PassepTka B
DJI0. Kamubpatopsl. Habmronenue ¢GopMbl SIEKTPUUECKUX CHUTHANOB. M3mepeHue
[IapaMeTPOB 3JIEKTPUUECKUX CUTHAJIOB.

Jlureparypa k Teme 2: [1, 7].

Tewma 3. {udpoBbie n3MepuTeIbHBIC TPUOOPHI.

CopepxaHue TeMbl 3:

[IpeoOpa3zoBaHue aHAIOrOBOM BEJIIMYUHBI B U(POBOM KOA. MeToasl U ciocoObI
aHajoro-udpoBoro  mpeoOpazoBaHus. METPOJOTHYECKUE  XAPAKTEPUCTUKU U
norpemHoctu [[UIl. Pexumbr pabotel. [UII mnocnepoBatensHoro cuera. [[UII
nocienoBatenbHoro npuoixkenus. LIAIl cunteiBanusa. LUIT ¢ ananoro-auckpeTHbIM
orcuetoM. [ludpossie MynbTuUMeTpbl. [{udposeie peructparopsl. Ludpossie
octuiorpadsl. [udposoit mroMuHOopopHBIN ociuiorpad.

Jlureparypa k Teme 3: [1, 2, 7].

Tema 4. KoMnblOTEpHBIE U3MEPEHUS.

ConepxaHue TeMbl 4:

KommnbroTepHbie U BUPTYyallbHblE U3MEpPUTENbHBIE cpeAcTBa. [Iporpammupyemsbie
MHOTO(YHKIIMOHANIbHBIE MpuOopbl. KommbloTepHBIE HW3MEpUTENBHBIE  CPEICTBA.
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BupryanbHble HU3MEpUTENbHBIE CPEACTBA. BUpPTyanbHbIE H3MEPUTEIbHBIC MPUOOPHI.
BupryanbHble H3MEPUTEIBHBIE Ta00PaTOPUH.
Jlutepatypa k Teme 4: [1, 2, 7].

Tema 5. TexHOIOTrMU N3MEPECHUI.

ConeprkaHue TEMBI O:

_TexHonorum nM3MepeHus IEKTPUUYECKUX BENUYMH. M3MepeHue HanpsKeHul u
TOKOB. M3mepenue dyactoTel. HM3MepeHne mnapaMeTpoB SJIEKTPUYECKHUX LIEMEH.
N3mepenne MomHocTu. M3mepenue anekTpuueckon s3neprun. Mamepenue nokasareneu
KAa4eCTBA JIEKTPUUECKOU SJHEPTHH.

TexHomoruu U3MEpPEHUS MAarHUTHBIX BEJINYMH. N3smepurenbHbIe
npeo0pa3oBaTeI MarHUTHBIX BEIWYUH. V3MepeHue XxapakTepuCTHK MarHUTHOTO TOJIS.
N3MepeHune xapakTepuCTUK MarHUTHBIX MATEPHUATIOB.

TexHoIOrun HU3MEpPEHUsI HEINEKTPUUYECKUX BeIUYUH. CTPYKTYpHBIE CXEMBI
npruOOpOB. ['eneparopabie  mpeoOpa3oBaTead  HEIIEKTPUUYECKUX  BEJIUYHH.
[TapameTrpuueckue nmpeodOpa3zoBaTev HEIIEKTPUIECKUX BeauuuH. [IpumMepsl npubopon
JUISL U3MEPEHUSL HEAJIEKTPUUECKUX BEJIMYMH

Jlureparypa k Teme 5: [1, 7].

Tewma 6. 3mepuTtenbHble HH)OPMAIIMOHHBIE CUCTEMBI.

Copep:xaHue TEMEI 6.

Hocurenu wm3mepurenbHOH HMHGOpPMANMK M WX HHPOPMATHBHBIC IIapaMETPHI.
[TorsiTne 00 W3MEPUTENBHBIX CHCTEMaxX, CHCTEMaxX aBTOMATHYECKOTO KOHTPOJI,
CHUCTEMaX TEXHUYCCKOHN JUArHOCTHKH, CUCTEMaX paclio3HaBaHUs o0pasa.

Jlutepatypa k Teme 6: [1, 7].

3.3 IlpakTnyeckue (CeMUHAPCKHE) 3aAHATHS

[TpakTryeckue 3aHATHS yU€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

3.4 JlaGopaTopHbIe padoThI

O0mnewMm, yac.
IJJIT Tema paboTsI OIIHSE%I;?:I/HaH y JIutepatypa
3a04Hast
1 N3yuenue 1ab0paTOPHBIX CTCHOB, H3MEPHUTEIbHBIX 2/0/0 (8]
pUOOPOB U CXEM UX BKIFOUCHHS
2 | IToBepka TEXHHYECKHUX PUOOPOB 21212 [8]
3 | KocBeHHBIC H3MepeHus 21210 [8]
4 | 3MepeHne MOITHOCTH 2/0/0 [8]
5 | IloBepka MHIYKIIMOHHOTO CUETYHKA 4/0/0 [8]
6 | Mi3mMepuTelbHBIC MOCTBI TOCTOSIHHOTO TOKA 2/0/0 [8]
7 | I3MepuTeNIbHBIA MOCT IIEPEMEHHOTO TOKA 2/0/0 [8]
8 | DieKTpOHHO-ITy4eBOH ocIuiutorpad 4/2/2 [9]
9 | Hudposoii vacTroToMep 2/0/0 [9]
10 | 3HaKOMCTBO ¢ BUPTYyaabHOM JJaboparopueit Multisim 2/0/0 [10]
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[udporoii ocumuiorpad B BUpTyaabHON
1 naboparopun Multisim 21210 [10]
12 | smepenus B BUpTyaabHOM Jabopatopun Multisim 2/0/0 [10]
13 | 3amepeHre COnMpOTHBIICHUS U30JISIIIHH 2/0/0 [8]
14 | 3mepeHre MOITHOCTH B TPpeX(a3HbIX HEMsIX 2/0/0 [9]
15 OmnpeneneHre XapakKTepPUCTHK MAarHUTHBIX 2/0/0 [9]

MaTepHajoB

UTOI'O 34/8/4

3.5 CamocTrosiTeibHAasi padoTa CTyIeHTa

No OO0neM, Jac.
n/m Buner camocTosTenbHON pabOTHI CTYCHTA OYHas1/04HO-3a04YHas/
3a04Hasl
1 M3yueHne JTeKIMOHHOTO MaTepralia 9/50/88
2 [TonroroBka k 1a00paTOpHBIM paboTam 9/22/12
3 [TonroToBKa K MPaKTUYIECKUM 3aHITHIM -
4 BrinonHeHne KypcoBoro npoekta (paboTh) -
5 BrinonHeHne MHAMBUAYAILHOTO 3aIaHUS 0/12/12
NTOI'O 18/84/112

3.6 KypcoBoii npoekT (pa6oTa), MHIUBHAYAJIbHOE 3a1aHHE

KypcoBoii npoekT (paboTa) mo JUCHUILITUHE Y4eOHBIM IJIAHOM HE TTPETYCMOTPEH.
NunuBuayanbHOe 3a/1aHie MPEyCMOTPEHO MpU 3a0uHOM dopme oOyuenus. Temarnka
WHJMBUAYAJIBHOTO 3a/IaHUSl CBSI3aHA C CAMOCTOSITEIIbHBIM BBIMIOJIHEHHUEM pPacUETHOU
pabotel B cootrBeTcTBUM C [11]. OObem y4eOHOW HaArpy3kd IpPU BBHIMOJTHEHUU
VMHIMBUIYAJIbHOTO 3a7aHus 12 4acos.

4 @OHJA OHEHOYHbLIX CPEJACTB

4.1 Kpurepuu " WKaJbl AJA HHTCTPUPOBAHHONH OLICHKH YPOBHS
chopMHUpPOBAHHOCTH KOMIIETEHIIUM

Cocmasnaowas komnemeHyuu — noJTHOMa 3HAHUU

- HyJIEBOW YpOBEHb: HEBEpPHBIE, HE APIYMEHTHUPOBAHHBIE, C MHOKECTBOM I'pyObIX
OLIMOOK OTBETHI HA BONIPOCHI. Y POBEHb 3HAHUIN HM)KE MUHUMAJIbHBIX TPEOOBaHUM;

- MUHAMAJIbHBIM YPOBEHB: JAaHbI HE MOJHBIE, HETOUYHBIE U HEAPTYMEHTHUPOBAHHBIC
OTBETHl Ha BOMpOCHL. [lomyieHo MHOro rpyObIx OImMOOK. YpPOBEHb 3HAHUNA HUKE
MUHUMAaJIbHBIX TPeOOBaHMIA;

- TIOpPOrOBBIM  YpPOBEHb: JaHbl  HEIOCTATOYHO  IIOJIHBIE, TOYHBIE W
apryMEHTUPOBAHHbIE OTBETHI Ha BOIPOCHL. [IIOXO 3HaeT TepMHHBI, ONpPEACIICHUSA U
IIOHATHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIEHUS, NMPUHIMUIIBLL. [[omyleHo MHOro
HErpyObIX OIINOOK;

- CPEIHMM YPOBEHb: JaHbl JOCTATOYHO IOJIHBIE, TOYHBIE U aPTYMEHTHUPOBAHHBIC
OTBETHI Ha BOIIPOCHL. B 1€710M 3HAaeT TEPMMHBI, ONPEAECIEHUS U IOHATUSA; OCHOBHBIC
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3aKOHOMEPHOCTH, COOTHOIICHUS, TPUHIUIEI. JOMyImeHO HEeCKOJIbKO HEerpyonIx
OIITHOO0K;

- IPOJIBUHYTHIA YPOBEHB: JaHbBI MOJHBIC, TOYHBIC U aPTYMEHTHPOBAHHBIC OTBETHI
Ha BOIIPOCHI. 3HAET TEPMHUHBI, OINpPE/EICHUS U MOHSATUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHMSI, IPUHITUTIBIL. J[OTyIIIeHO HECKOJIBKO HETPYOBIX OIMIMOOK;

- BBICOKHH YPOBCHbB: JIaHbI ITOJIHBIC, TOYHBIC M apTyMEHTHUPOBAHHBIC OTBETHI Ha
BOIIPOCHI. 3HAET TEPMHUHBI, OINpEACICHUS M TOHATHS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIICHHMSI, IPUHITUIIBIL. J[OmyIIeHO HECKOIBKO HETOYHOCTECH.

Cocmasnarowas komnemeHyuu — yMeHus

- HYJIEBOM YpOBEHb: IOJHOE OTCYTCTBHE MOHUMAHUSA CYyTH METOAUKU PEIICHHUS
3aJja4u, JOIYIIEHO MHOXECTBO I'pyOeHIINX OMMOOK / 3a/1aHusl HE BBIIIOJIHEHbI BOOOIIIE;

- MUHUMAJIbHBII YPOBEHb: CJ1a00€ IOHMMaHUE CYTH METOJMKH PEIICHUs 3a7auH,
JOTyIIeHbl TpyOble ommnOku. Pemenus He oOocHoBanbl. He ymeer wucnonb3oBarh
HOPMAaTUBHO-TEXHUUYECKYIO JIUTEPATYPY;

- TIIOPOTOBBI YPOBEHB: JOCTATOYHOE ITOHUMAHUE CYTH METOJUKH PELICHUS
3aJa4M, JOMyUIeHbl OoMMOKU. PemieHus He Bcerna oOOCHOBaHBI. YMeEET HCIOJIb30BATh
HOPMATUBHO-TEXHUYECKYIO0 JuTepaTrypy. Cnabo opueHTupyercs B CIELHAIBHON
HAay4YHOU JIUTEPATYPE;

- CpeOHUN YpOBEHb: B II€JIOM NOHUMAET CYTh METOAMKU PEIICHHS 3aJauH,
JOMylieHbl OowmuOKu. PemeHus He Bcernza OOOCHOBAHBL. YMEET HCIOJIb30BaTh
HOPMATUBHO-TEXHUYECKYIO U CIEHUATBHYIO HAYYHYIO JINTEPATYPY;

- IPOABUHYTHIA YPOBEHB: B IIEJIOM MMOHUMAET CYyTh METOJMKHU PEIICHHS 3a]auH,
JonyuieHbl  HeTo4HOCTH. CrnocoOeH 000CHOBaTh pEIICHHS. YMEET HCIO0JIb30BaTh
HOPMATHBHO-TEXHUYECKYIO U CIELUAIBHYIO HAYYHYIO JINTEPATYPY;

- BBICOKUH YpOBEHb: IOHHMMAaET CyTh METOAMKH pemieHus 3aaadu. CrocoOeH
O0OCHOBaTh  pEIIEHUs. YMEEeT UCHOJIb30BaTh  HOPMATHUBHO-TEXHUYECKYIO U
CHEUATbHYI0 HAYYHYIO JINTEPATyPy, NEPEIOBON IPOU3BOICTBEHHBIN OIIBIT.

Cocmasenaowas komnemeHyuy — 61a0deHue HagblKamu

- HYJICBOM YypOBEHb: HE JAEMOHCTPUPYET BJAJCHHUE HABBIKAMH BBITTOJIHEHHUS
npodeCCUOHANIbHBIX 33/1a4. He MOXKeT BBITIOJIHUTD 3a/1aHU;

- MUHUMAaJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBITTOJTHEHHUS
npodeCCHOHANIBHBIX 3aJ1adu. VICIBITHIBAET CYIIECTBEHHBIC TPYAHOCTH IIPH BBITIOJTHEHUN
OTACJIbHBIX 3aJIaHUM;

- TIOPOTOBBI YPOBEHB: BIIaJICET HABBIKAMHU BBITIOJHEHHUS MPO(ECCHOHATBHBIX
3a71a4 Ha IIOPOTOBOM ypOBHE. 3aJIlaHUsl BBIMOJHIET MEIJICHHO U HEKAYE€CTBEHHO;

- CPeIHUI YPOBEHB: BJIaJICET HaBBIKAMU BBITIOJIHEHUS MPO(ECCHOHAIBHBIX 3a7a4.
3agaHus BBITIOJTHSACT Ha CPEIHEM YPOBHE 10 OBICTPOTE U KA4eCTBY;

- TPOABHUHYTHIM YPOBEHb: BJAJCET YBECPCHHBIMU HABBIKAMU BBIIIOJIHEHHUS
npodeCCUOHANIBHBIX 3aJlad. BBICTpO M Ka4eCTBEHHO BBIMIOJHSAET 3aJaHUsl, WHOTIA
JIOITyCKasi HE3HAYUTEIbHbBIEC MOTPEIIHOCTH;

- BBICOKMW YpPOBEHb: BJAJEET YBECPCHHBIMHM HAaBBIKAMHU  BBITIOJHECHUS
npodeCCUOHANIBHBIX 3a/lady. bBBICTpO W KAvyeCTBEHHO BBINOJHSACT 3aJaHus, IpU
HEO0OXOIMMOCTH JIEMOHCTPUPYS TBOPUECKUM MOJIXOI.



Ob6006wenHas oyenka chopmuposaHHOCmMU KOMNemeHyull

- HYJICBOW YpOBEHB: Ha HYJIEBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABJISIONINE;
OJIHA WX JIBE U3 TPEX, OCTANIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- MHUHUMaJbHBIA YPOBEHb: HAa MHUHHUMAJILHOM YpOBHE C(OpPMHUPOBAHBI: BCE
COCTABJISIFOIIIE; OJTHA WIJIH JIBE U3 TPEX, OCTaIbHBIE — HA 00JIee BRLICOKOM YPOBHE;

- TOpPOTOBBIM ypOBEHb: Ha TIOPOTOBOM YpOBHE C(HOPMHUpPOBAHBI: BCE
COCTABJISIOIINE; OJHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

- CpeHul YpOBEHb: Ha CpeHEM YpOBHE C(POPMHPOBAHBI: BCE COCTABIISIOININE;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHBIC — Ha 00JIee BLICOKOM YPOBHE;

- TPOJABHHYTHIA YpPOBEHb: Ha MPOJBUHYTOM YpPOBHE C(HOPMUPOBAHBI: BCE
COCTaBJISIIOIIME; OJIHA WIIH JIBE U3 TPEX, OCTAIBHBIE — Ha BBLICOKOM YPOBHE;

- BBICOKUM YpOBEHb: Ha BBICOKOM YPOBHE C(OPMHPOBAHBI BCE COCTABJISIOIIME
KOMIICTCHITHI.

4.2 Bonipocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiera

Bomnpocsl Kk 3k3ameny:

=

Bunasl usmepennii. [Ipsmelie, KOCBEHHBIE, COBOKYIIHBIE U COBMECTHBIE U3MEPEHUS.

2. Meroasl nu3mepenuii. MeTopl HEMOCPEACTBEHHON OLICHKH, AU (epeHITnaIbHbIN,
YPaBHOBEILINBAHMUS, 3AMEILICHUS.

3. EnunctBo m3mepenumii. OcHoBHble nosioxkeHust ['CU. Iloepka CUT. Ilepenaua
pa3Mepa pU3nUeCcKol BEIHMUMHBI CPEICTBAM U3MEPEHUM.

4. llorpemHoctu uzMepeHui. Yucnossle OLEHKHU norpemHocrei. Cucremarnueckas
U Cly4yaiiHas, MWHCTPYMEHTAJIbHas1 W  METOAWYECKas, aJIWTUBHAS U
MYJIbTUIUIMKATUBHAS, CTaTUYECKass W JWHAMHMYECKas NOrpemHocty. PasHuna
MEXKJy TMOTPEIIHOCTBIO H3MEPEHHS] M TOTPEIIHOCTBIO CPEACTB H3MEPEHHUM.
YMEHBIIEHUE CUCTEMATHYECKOM IOTPEIIHOCTH W CIy4allHOM IOrPEIIHOCTH
n3Mepenus. BeiOop npubopoB AJid MPOBEACHUS MHOTOKPATHBIX U3MEPEHU.

5. Knaccel TtouHoctH. HopmupoBaHue NOrpemHOCTH MNPUOOPOB U 00O3HAYEHUE
KJIACCOB TOYHOCTH...

6. IlpencraBnenue pe3ynbratoB u3MepeHuil. OmnpenencHue 3HAYEHUS HU3MEPSEMOM
BeqMuuHbl. [lokazarenu, npuHATHIE U1 XapaKTEPUCTUKU TOYHOCTU U3MEPEHUS.
[IpaBuna mnpeacTaBieHUs NOKA3aTENEM TOYHOCTH. YYET HHCTPYMEHTAIBHOM H
METONYECKOW  morpemHocTd.  OneHuBaHWE  MOIPEIIHOCTH  W3MEPEHHUH.
CyMMHpOBaHUE COCTABIISIIOIIMX IMOIPEITHOCTH U3MEPEHUS.

7. WV3meputenbHble mpeoOpa3oBaTeNN »dICKTPUUYCCKUX BEJIMYMH, HA3HAYCHUE W

OCHOBHBIE THUTIBI. VI3MepuTenbpHbIie peoOpa3oBaTenu Ui pacuIupeHus Auana3oHa

U3MEpPEHUsS MpPUOOPOB MO TMOCTOSHHOMY M MEPEMEHHOMY HAINPSHKEHUIO, I10

IOCTOSIHHOMY M TEepeMEHHOMY TOKy. PaGoumii u aBapuilHbId pexXuMbl paOOTHI

U3MEpPUTEIBLHOTO  TpaHCPOpMATOpOB TOKa M HamnpsbkeHus.  [omyctumoe

KOJIMYECTBO HM3MEPUTEIBHBIX NPUOOPOB, TMOJKIIOYAEMbIX K HM3MEPUTEIBHOMY

TpaHchopMaTopy TOKa M HampspDKeHUs. 3aMeHa npuOopa BO BTOPUYHOM Lenu

U3MEPUTETBLHOTO TpaHCcHopMaTopa TOKA U HAMIPSHKEHUSI.
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10.

11.

12.

13.

14.

15.

16.

DnexTpoMexaHnueckue npuoopsl. Puznyeckue SBICHUS W MPUHLUIN JEHCTBUS
MarHUTOAIEKTPUYECKUX, AIEKTPOMArHUTHBIX, AIEKTPOANHAMHUYECKUX,
beppoaAHAMUYECKUX, IIEKTPOCTATUYECKUX, MHAYKIIMOHHBIX pubopoB. Co3naHue
NPOTUBOJEHCTBYIONIETO  MOMEHTa B DJJEKTPOMEXaHUYeCKuX  mpudopax.
JloromeTpbl.  MarHurosnekTpuueckue — HpuOOpel ¢ IpeoOpazoBaTeIsIMU
(BBIMPSIMUTEIbHBIE, TEPMOAICKTPUUECKHE, TICKTPOHHBIE).

OcHOBHBIE CBOKCTBaA MAarHUTOAJIEKTPUYECKUX, ANEKTPOMArHUTHBIX,
ANEKTPOANHAMHUYECKUX, beppoaHAMUYECKUX, ANEKTPOCTATUYECKHX,
MHIYKUMOHHBIX MpuOopoB. Pacmmpenue mnpenenoB wusMmepenud. Ilokazanus
prOOPOB pPa3HBIX CUCTEM B IEMSIX CHHYCOUAAIBHOTO M HECHHYCOUJAIBHOTO TOKA.
W3mepuTenbHblE MOCTBI. YPaBHOBEUIEHHbIE W HEYPaBHOBEUIEHHBIE MOCTBHI.
VYcaoBue paBHOBECHSI MOCTOB ITOCTOSIHHOTO TOKa. [[puMeHeHue ypaBHOBEIIEHHBIX
Y HEYPaBHOBEIIEHHBIX MOCTOB ITOCTOSIHHOI'O TOKA.

MocCTbhl NEPEMEHHOIO0 TOKAa. YCJIOBHS PABHOBECHS MOCTOB NEPEMEHHOIO TOKA.
Oco0eHHOCTHM ypaBHOBEUIMBAHUS MOCTOB TIepeMeHHOro Toka. W3mepeHus
MOCTaMH IEPEMEHHOIO TOKA.

OnexTpoHHONyueBble ociuiorpadsl. Hasnauenune DJIO. DnexkTpoHHO-TyuyeBas
TpyOKa, (hu3nuecKkue sBICHUS, MOJOXKEHHbIE B OCHOBY padoTsl DJIT. Bxonbsl u
oprasbl ymnpasieHus ocipuiorpada. Hasnauenue paseptku. Paznuume mexny
JIMHENHOW Y CUHYCOUJAJIBHOM pa3BepTKamMu. Bua ocuriuiorpaMMsl IIpY JTUHEWHON
U TIpU CHUHYCOMJAJIbHOM pa3BepTKax. PexuMbl paboThl reHepaTopa pa3BepTKH
ocipuiorpada M MX HCIOJIb30BaHWE. BiusHuMe YacTOThl pPa3BEepTKH Ha
m3ooOpaxenue. Ilomyuenue umzoOpaxenus Ha skpaHe DJIO. Haznauenuwe Oioka
CUHXpOHM3ALMK ocuwuiorpada. Buabl CHHXpOHM3AIMM W HUX [PUMEHEHUE.
VYcaoBue cHHXpoHM3auUU. PerynmMpoBKM JUIsi  MOMYYEHUS  HEMOABH)KHOIO
n3o0pakeHust Ha dKpaHe ocruwwuiorpada. HMcnonb3oBanue —kaiuOparopa
aMIUTATYZBI U JUIMTEIBbHOCTHU. JIByXiTydueBbIe U AByXKaHaIbHbIE DJIO.

N3mepenust ¢ nomompo IDJIO. M3MmepeHne mnapaMeTpoB CUHYCOMJAIBHOTO U
HECUHYCOHWJAJIBHOIO HalpshDKeHus. VI3MepeHue MOCTOSIHHOTO — HaIlpsiKEHUS.
N3mepenue toka. M3MepeHue BpPEMEHHBIX WHTEpBalOB. M3MepeHue 4acTtoTsl U
¢da3oBOrO CABUTA IPU JTUHEHHON U CHHYCOUJAIBHON pa3BepTKax.

[udposbie  u3meputenbHble  TpuOOpbl.  CyIHOCTH  aHAIOTO-IIU(PPOBOTO
npeobpazoBanus. MeToapl MpeoOpa3oBaHUs U3MEPSIEMON aHAJIOTOBOW BEJIMYUHEI B
uupposoit kox. Ilpunuun aecTBus HUPPOBBIX MPUOOPOB MOCIEAOBATEIHLHOTO
CYeTa C HEMOCPEICTBEHHBIM MPEOOpPa30BaHUEM B KOJ BPEMEHHBIX MHTEPBAJIOB; C
HETMOCPE/ICTBEHHBIM MPEe0Opa30BaHMEM B KOJI YAaCTOThI; C HEMOCPEICTBEHHBIM
npeoOpa3zoBaHueM B Koj HampspkeHus. [IpuHuun pa®oTel nudpoBeIX NpubOOpOB
nocyienoBareabHoro npuOmmkeHus. llpunuun paboTsl UM(POBBIX MPUOOPOB
cuntbiBanus. [lorpemnoctu HUIL. [uknuueckuil u caeasmmii pexuMbl pabOThI
HUII. Muorodyunkuunonansusie LI ITporpammupyemsie LIAIL.

[udposeie ocmmmtorpader. CroiicTBa mudpoBbix ocmmmiorpados. M3mepenus
1udpoBeM octisiiorpadom. OcoOEHHOCTH TFOMHUHO(POPHOTO ocmiiorpada.
BupryanbHble u3meputenabHble NpuOOpsl. Bumbl M Ha3HaueHHE MPOrpaMMHOIO
obecrieuenusa. (OcoOble CBOWCTBAa BUPTYaJIbHBIX MNPUOOPOB. BupryanbHbie
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17.

18.

19.

20.

U3MepUTeNbHbIE JlabopaTopun. Vcmonb3oBaHWE BUPTYAIbHBIX W3MEPHUTEIBHBIX
puOOPOB U JTa00OPaTOPHUH.

TexHonorum u3MepeHus OJNEKTPUUYECKUX BelWYUH. OCOOEHHOCTH H3MEpPEHUs
OOJBIINX U OYEHBb MAJIbIX TOKOB M HarpsikeHui. M3MepeHue 4yacTtoTsl U (pazoBoro
casura. M3mepeHne TOKOB M HAIpsKEHWM BBICOKOW 4YacTOThl. M3mepeHus B
MaJIOMOIIHBIX Hemnax. M3mepenue napameTpoB 3JIEKTpUUECKHUX Lerneid. 3mepenue
COITPOTUBIICHUH 3a3E€MJICHUH U CONPOTUBJICHUN U30JAUU. VI3MepeHre akTUBHOU U
PEAKTUBHOU MOIIHOCTH M SHEPTUU OAHO(PA3ZHBIMU U TpeX(Pa3HbIMU BATTMETPAMU U
CYETYMKAMM DIEKTPUIECKOU sHeprun. CXeMbl BKIIOYCHHS  Tpex(da3zHbIX
BAaTTMETPOB W CUYETYMKOB. TpexdasHbie BapMETpPhl U CUCTUYUKUA PEAKTHBHOU
SHEPTHUH.

W3meputenbHble Mpeo0pa3oBaTeNy MarHUTHBIX BeMWYuH. [IpuHImn neicTBus
WHAYKIMOHHBIX U (eppOMOIYISIIMOHHBIX IpeoOpazoBaTeneii, mpeoOpa3oBaTeneit
Xonna u lNaycca. I3MmepurenbHbie MpeoOpa3zoBaTenn AJjisl U3MEPEHUS] MAarHUTHOU
UHIYKIHH.

N3MepeHne HEdNEKTpUYECKUX BeIWYMH. [IpuHOUMN AEHCTBHS TE€HEPAaTOPHBIX
npeodpazoBarene HEDJICKTPUUYECKUX BEJINYUH (MHAYKUHWOHHBIX,
TEPMODIIEKTPUYECKUX, MbE302JIEKTPUUECKHUX ). [TpuHumn JNEUCTBUS
napamMeTpUYecKuX MpeoOpa3oBaTesieldl HEINEKTPUUECKUX BETUYMH (PEOCTaTHBIX,
TE€H30PE3UCTUBHBIX, TEPMOPE3UCTUBHBIX, UHTYKTUBHBIX, EMKOCTHBIX ).
W3mepurtenbHble  MHPOpMalUMOHHBIE cucTeMbl. Hocutenn u3mMeputenbHON
uHpopmanuu U ux uH(pOpMaTHUBHbIE mapaMeTphl. [loHsATHE 00 M3MEPHUTETHHBIX
CHUCTEMAaX, CHUCTEMAax aBTOMATUYECKOTO KOHTPOJS, CHCTEMax TEXHUYECKOU
JUArHOCTUKH, CHCTEMAaX paclo3HaBaHus 0Opasa.

IIpumep 3K3aMeHALMOHHOTO OHUJIeTa

«IOHEIIKMH HAITMOHAJIbHBIY TEXHUYECKNUH YHUBEPCUTET>»

IIporpamma:

bakanaspuar
(baxanaBpHaT, CIIEIHAIUTET, MATUCTPATypa)

Hanpagnexne noAroToBku (cre- 13.03.02 — DrekTpo’HEpreTUKa U AIEKTPOTEXHUKA
III/IaJ'IBHOCTI))Z (xon, Ha3BaHUE)

HampasnennocTs (podusip):

DnexTpocHab)KeHue
(Ha3BaHHe)

CemecTp: 4

VYuebHas AMCHUIUINHA: DJNIEKTpUUECKHE U KOMIIBIOTEPHBIE H3MEPEHHUS

=

3K3AMEHAILIMOHHBINA BUJIET Ne 1

Kakue namepeHust OTHOCSTCS K KOCBEHHBIM? B KakuX ciydasix uX MpoOBOISAT?

C kakoil 1eIbl0 M KaK MPUMEHSIOT IIYHTHI, KaK ONpeesstoT MoKa3aHue npuoopa,
BKJIFOUEHHOT'O C IIIYHTOM?

UeM OTIMYaAIOTCA YPaBHOBCIICHHBIE W HEYPAaBHOBEIICHHBIE HW3MEPUTEIIbHBIC
MOCTBI?

Ha xakoit Bxox ocmumiorpada mMOABOAUTCS HccieayeMmoe HampspkeHue? Yem
OTJIMYAIOTCS OTKPBITBII U 3aKPBITHIA BXOAbl U KaK OHU UCTIOJB3YIOTCA?
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5. Barrmerp kmacca toyHoctu 0,5 mMeeT mpenenbl U3MEpPEHUs Mo TOKy 5 A, mo
HanpspkeHuto 150 B u 150 penenuid mkanpl. 3anuiiuTe pe3yiabTaT U3MEPEHUS
MOIIIHOCTH, €CIU CTpenka OoTkIoHWw1ach Ha 80 nenenuit. IlpuBenurte cxemy

BKJIFOUEHHUSI pUdopa.

6. PeaktuBHas MOITHOCTh cUMMeTpUuyHON Harpysku npu U; = 10 kB, I, = 160 A
U3MepseTCS MO0 CXeMe JBYX NpuOOpOB, BKIIOUEHHBIX Yepe3 HU3MEpPUTEIbHBIC
TpaHchopMaTopsl TOKa W HampspkeHus. OmnpenenuTe MOoKa3aHus BaTTMETPOB H
(da30BbIN CABUT HArpy3Ku, €clii HOMUHaJIbHbIC JAaHHBIE TpaHcpopmaropos: |, =
200 A, l,, =5 A, Uy, = 10 kB, Uy, = 100/4/3 B, a B pe3ymprate HU3MepeHHs
nosrydeHa MoiHocTh Q = 2.4 MBAp. [IpuBeaurte cxemy BKIIOYEHUS TPUOOPOB.

VYTBepxkAeHO Ha 3acelanuu Kadeapbl «nekTpoMexanuka u TOD»

3aB. kadenpoii XKypasenb E.A.  Dx3ameHnarop

4.3 Kpurepum oueHMBaHUS

Bacuibes JI. A.

Texkymuii KOHTPOJIb 3HAaHWI CTyJE€HTa OYHOM U OYHO-3a04YHOH (POpPMBI
OoOy4YeHUsT OCYIIECTBIISIETCS MYTEM KOHTPOJBHBIX OMPOCOB TMEPEa BBIIOTHEHUEM
7a060paTOpHBIX paboT, MO Pe3ysibTaTaM BBITIOJHEHHUS JIA0OPATOPHBIX padOT; CTyAECHTA
3a04HOM (POpPMBI 00yUEHHUS — IO pe3yiIbTaTaM BBIMIOJHEHUS KOHTPOJIbHON PaOOTHI.

BrinonHenne 1a0opatopHbIX pabOT ¢ 3alUTON OT4ETA, KOHTPOJIBHOU padOTHI,
MPEIYCMOTPEHHBIX paboueld MporpaMMoOil JIUCHUILIMHBI, SBISETCS HEOO0XOIUMBIM
YCJIOBUEM JIONYCKA CTYAEHTA K YK3aMEHY.

IIpomesxkyTouHasi arrecTanMsi IO pe3yJibTaTaM OCBOEHUS JUCLUIUIMHBI B
CeMecTpe IMpPOBOAUTCS B (OpPME CEMECTPOBOrO HK3aMEHA. OK3aMEH IPOBOAUTCS
MHUCbMEHHO 1Mo OwmiietaMm. B kaxxaom Ounete comepkarcs 4 TeopeTudecKkue Borpoca u 2
3amaun. MakcumainbHas orieHka o ousery coctasiser 100 Gamios.

Ta6numa 4.1 — Pacnipenenenue 6aioB 0 CEMECTPOBOMY dK3aMEHY

MakcuMaltbHO
dopma KOHTPOJIS BO3MOKHOE KOJIMYECTBO
Oay10B

Bompoc 1 10

BOIIPOC 2 10

OTBeTLI Ha BOIIPOCHI U pCHICHUC BOHpOC 3 10
3a4a4 5K3aMCHAIIUOHHOT' O

ounera Bonpoc 4 10

3amayga 1 30

3ajaya 2 30

UTOI'O 100

Bompocel 0XBaThIBAIOT TEOPETHUECKYI0 4YacTh Kypca, a Takke TpeOyroT
JIEMOHCTPAINH MPAKTUUECKUX HABBIKOB, MOTYYEHHBIX CTYJCHTOM B XOJI€ BBITIOJHEHUS
nabopaTopHbix padoT. [IpaBuibHbBIN O0TBET Ha Bompoc orennBaercs B 10 6amioB. Ecnu
B OTBETE JOMYIIECHBI HETOYHOCTH JINOO IMPH HETIOJTHOM OTBETE, OIICHKA YMEHBIIAETCS Ha
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5 OamioB. B ciyuae HeBepHOro OTBETa HAa TEOPETUYECKUH BOMPOC OOyHAIOIIUNCS
MOJTy4aeT 3a Hero HOJb OaIoB.

[IpaBuibHO pemieHHas 3anaya oueHuBaercsa 30 O6amnoB. Ecim B pemieHuu ecTb
HECYLIECTBEHHbIC HETOUYHOCTH, HE MOBIUSABLINE HAa PE3yJbTaT, MaKCUMajbHas OLICHKa
yMeHbplIaeTcss Ha 5 OayuioB. Eciim He yKa3aHbl WM HEBEPHO YKa3aHbl €IWHHUILIBI
u3MepeHus: (PU3NYEeCKUX BEIUYUH, OIleHKa cHiKaeTcs Ha 10 Gamnos. [Ipu HemomHoM
pemieHnu MO0 TpUBEIEHA HEMpPaBUIbHAS CXEMa W3MEpPEHUs MpH MPABUIBHBIX
BBIUMCJICHUSIX, OIIEHKa yMeHbInaeTcss Ha 15 OGamnoB. Ilpu HemomHOM peleHHH C
omuOKaMu B BBIUMCICHUAX oOIleHKa cocTaBiger 10 OGammos. Ilpu otcyrcTBHM
BBITIOJTHEHUS 3a/1aHUs1 00Y4YaIOIIUIACS TIOydaeT HOJIb 0asioB.

[TosryueHHble Oayuibl 32 OTBETHI HA BOINPOCHI U 3a/Jayd OwiieTa CyMMHpPYROTCS,
ATOrOBas oneHKa BeiBoAUTCA 1o 100-0a/IbHOM MIKae.

[TonmyuenHnas onenka mno 100-0amnbHOM 1IKajge ONpeAenseT OLEHKY IIOo
HAIlMOHAJILHOU IIKaJjie U 1mKajie ESTS:

Cymma 6aiioB Ouenka Ouenka
o 100-0anpHOI mIKae no mkaie ECTS 110 TOCYAAPCTBEHHOMU IIKAJIE

90-100 A OTJINYHO
80-89 B
75-79 C *Opomo
70-74 D
60-69 E YIOBJIETBOPUTEIBHO
35-59 a H BJIETBOPUTENIbH
0-34 = €Y OBJIETBOPUTEIIBHO

* — ¢ 00s13aTEILHBIM IOBTOPHBIM U3YUCHUEM AUCHUIIIINHBI.

4.4 Tlpumep TeKylIEero onpoca Ha J1a00paTOPHbIX 3AHATHSAX
Ha mpumepe temsl «IloBepka TeXHUUECKHX TTPUOOPOBY

bunet Nel

1. O0bsicHUTE, KaK MPU MOBEPKE YCTAHABIUBACTCS COOTBETCTBHE NMPUOOpa Kitaccy
TOYHOCTH.

2. YKaXUTE HEMIPaBUIILHOE YTBEPKACHHUE: TIOTPEIIHOCTh CPEICTBA U3MEPEHUS, HE
3aBHCSINAS OT U3MEPSEMOU BEJTMIHMHBI, IPU OTKIIOHCHUU BIUSIONINX (PaKTOPOB OT
HOPMAJTBHBIX 3HAYCHUH, SIBIISICTCS. !

1) MHCTpYMEHTAJILHOW; 2) MYJIbTHUILTUKATHBHOM;

3) agAUTHBHOIM; 4) TONOJHUTEILHOM.

3. Knacc Tounoctu npudopa 1.5. Uto onpenenseT 3170 YUciao?

1) HauOoJIbIIICe JOMYCTUMOE 3HAYCHUE a0COIOTHOM MOIPEIIHOCTH;

2) HanOOoJIbIIIee TOMYCTUMOE 3HAYCHHE OCHOBHOM MPUBEJICHHON MOTPEITHOCTH;

'3 HanOoJIbIIee JOMYCTUMOE 3HAYCHNUE OCHOBHON OTHOCUTEIHHOM MOTPEIIHOCTH;
4) HanOoJIbIlIee TOMYCTUMOE 3HAYCHHE OCHOBHOM TMOTPEIIHOCTH, IPUBEICHHON K
JUTHHE TIIKAJThI;

5) npyroii otBeT (OOBSICHHUTB).

4. C xakoii HauOoJbIel aOCOMOTHON MOTPEITHOCTHIO MOKHO U3MEPUTh CUITY TOKA
13



2A aMriepMeTpOM Kilacca TOYHOCTH 2,5 ¢ mpenenoM n3mepeHus SA?
1) 6.2%; 2) 1%;

3)0,12 A; 4) 6,2 A.

5) apyroii oTBeT.

5. [IpuBenenHas nmorpemHocTh n3mMepeHus Hanpspkenus 100 B mudposeim
BosIbT™METpOoM ¢ Tipeeniom uzmepenus 200 B cocraBuna 0,6%. Jomyctuma mu 3Ta
HOTPEIIHOCTh I Kiacca TouHoctu 0.5/0,2 ?

1) na, T.k. /vy max/>0,6%; 2) na, T.K. /y max/<0,6% ;
3) Her, T. K. /y max/ > 0,6 %; 4) ner. T. k. /y max/ < 0,6 % ;
5) maHHBIX U1 OTBETA HEJOCTATOYHO.

OTBeT NOATBEPIUTH PACUETOM.

5 PEKOMEHAYEMAS JINTEPATYPA

I Ocnosnaa numepamypa

1. BoctpoknyroB, H. H. Dnekrpuueckue uamepenus : yueoHoe nocodue / H. H.
BoctpoknyToB. — MockBa : AkajgeMus cTaHIapTU3aliK, METPOJIOTUU U CepTUDUKAIIHY,
2017. — 321 c. — Teker : anektponHsbiil // LudpoBoit oOpazoBarenbHbIil pecype [PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/78189.html- Pexxum moctyma:
JUTSL aBTOPU3HP. TIOJTB30BATENIECH.

2. MeTposnoruss W 3JEKTPUYCECKAE H3MEPEHHS [DJIEKTPOHHBIA pecypc]: yueo.
nocoobue nist By3oB / E. JI. lllabanaun [u np.]; mox pen. E.JI. Ilabanguna; ®I'AOY
BIIO «Poc. roc. mpod.-memaror. yH-T» . —2-€ U31., nepepadb. u gom. — 12 M6. —
ExarepunOypr: PITIITY, 2013. — 1 ¢aitn. — CucreM. TpeboBanusi: Acrobat Reader.
http://ec.donntu.ru/Marc\Web/Exe/OPACServlet.exe

II /lononnumenvnasn 1umepamypa

3. Kum, K. K. Dnexkrpuueckrie m3MepeHuss HEIIEKTPUUYECKUX BEIUYUH : y4ueO.
nocobue / K. K. Kum, I'. H. Aaucumos, A. A. Tkauyk. — CapatoB : At [Iu Op Menua,
2019. — 137 c. — Tekcr : anextpoHHsIit // I{udpoBoii obpazoBarenbhblli pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/85852.html — Pexxum mgocryma:
IUTsL aBTOpHU3UP. mosb3oBareneid. - DOI: https://doi.ru/10.23682/85852

4. Aponckuii A.A. VI3aMeputenbHbie MPUOOPHI U MACCOBBIE AJIEKTPOHHBIE U3MeE-
penust / Adounckuii A.A., IbsikonoB B.I1. Mocksa : COJIOH-IIpecc, 2019. — 541 c. —
Tekct : anextponnsiii // [IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/90279.html (nata obpamenus: 01.06.2023). — Pexxum Jo-
CTyIa: JIJIsl aBTOPU3UP. MOJIb30BATENEH.

5. DnekTpopaaron3aMepeHusi [ IIEeKTPOHHBIN pecypc] : YU4eOHUK IS aKaJeMHuye-
ckoro Oakanapuara / [IlummapeB Bragumup Opnesud, [lanna Bnagumup MBanoBuy
; B.1O. Ilummapes, B.U. lllaana. — 3-¢ u3a., ucop. U gom. - 51 M6. — Mocksa :
Opaiit, 2018. — 1 ¢aitn. — Cucrem. tpeboBanusi: Acrobat Reader. URL:
http://ed.donntu.ru/books/20/cd9858.pdf
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6. JlobactoB C.A. OCHOBBI METPOJIOTUM M METOJbl W3MEPEHUS (PUINUECKUX
BelWuuH : yuyeOHoe nocooue / JlobactoB C.A.. — CapoB : Poccuiickuii (enepanbHbiii
snepHbiit ientp — BHUND®, 2018. — 412 ¢.— Tekcer : anektponnsiii / IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/101930.html. — Pexxum gocrtyma: mjs
aBTOPHU3HUP. MOJIH30BATEIICH.

6 YYEBHO-METOIANYECKHUE MATEPHAJIBI 110 JIUCHUIIJIMHE

Y4eOHo-MeTOAUYECKHe U3aaHNs, pa3padorannbie B JJOHHTY:

/. BacunbeB, JILA. OCHOBBI METPOJOTHM M JJIEKTPUYECKUX HN3MEPEHUN
[DnekTpoHHBIN pecypce] : koHcnekT Jekiuii / JI. A. Bacunwses; [OYBIIO "JOHHTVY",
Ka¢. snekrpomexanuku u TOD. — Dnektpon. nan. (1 daim: 1,7 M6). — JloHenk :
JOHHTY, 2021. — Cuctem. tpeboBanusi: Acrobat Reader. — Pexxum noctyma: uepes
JMYHBIA KaOWHET CTYy/ICHTA.

8. JIabopaTopHbIii MPAKTHKYM IO 3JICKTPHUSCKUM H3MEPEHHUSIM [DIEeKTPOHHBIN
pecype] : IS CTYIEHTOB 3JIEKTPOTEXHUYECCKUX MPO(HIICH HAmpaBiICHHS IMOJTOTOBKH
13.03.02 «OnekrposHepreruka u anekrporexaukay. Y. 1 / TOVYBIIO «louHTY», Kad.
anexktpomexanuku U TOD ; coct. JI.A. Bacunwes, O.B. IlenbkoB. — DnekTpoH. naH. (1
daiin: 2,66 M6). — lonenk : JlonHTY, 2020. — Cuctem. TpeboBanus: Acrobat Reader.

9. JIabopaTopHBI MPAKTUKYM IO 3JICKTPUYSCKUM H3MEPEHHUAM [DICKTPOHHBIN
pecypc] : UIsL CTYyIEHTOB AJIEKTPOTEXHUYECKUX MPO(HIICH HANpaBICHHS IMOJITOTOBKH
13.03.02 «DnekrposHepreruka u anekrporexaukay. Y. 2 / TOYBIIO «louHTY», Kad.
anexktpomexanuku u TOD ; coct. JI.A. BacunbseB, O.B. IlenbkoB — DnekTpoH. naH. (1
daiin: 1,0 M6). — Honenk : HouHTY, 2020. — Cuctem. TpeboBanus: Acrobat Reader.

10. JlaGopaTopHbIii MPaKTHUKyM IO JAUCHUIUIMHE «DJEKTPUYECKUE U
KOMITBIOTEpHBIE U3MepeHus» B BupryanbHou cpeae MULTISIM @ nmns ctyneHToB
AIEKTPOTEXHUYECKUX npoduie HalpaBJICHUS ITOATOTOBKHU 13.03.02
«OnekTposnepretuka u  anekrporexuukay [/ TOYBIIO «JIOHHTY», Kad.
anexktpomexanuku u TOD ; coct. JI. A. BacumbeB. — Honenk : JJOHHTY, 2022. —
Cucrem. TpeboBanus: Acrobat Reader. — Pexxum goctymna: yepe3 JIMYHBIM KaOMHET
CTYJEHTA.

11. Metoauyeckre yKka3aHUsl K HHIAWBUAYAIbHBIM 3aJaHUSM IO DJICKTPUUECKUM
U3MEPEHUSIM [DJICKTPOHHBIN pecypc] : Ui CTyIEHTOB JIEKTPOTEXHUUECKUX TPOQUIICH
HanpaBiieHus: moaroroBku 13.03.02  «DnekTposHEpreTMKa W IJICKTPOTEXHUKA» /[
I'OYBIIO «IOHHTVY», Kad. snekrpomexanuku u TOD ; coct. JI. A. BacunbeB. —
Onektpon. mad. (1 daitm: 1,68 MO). - Homenk : JJOHHTY, 2018. — Cucrem.
TpeboBanus: Acrobat Reader.

DJIeKTPOHHO-UH(OPMALMOHHBbIE PECYPCHI
OBC JIOHHTY - http://donntu.ru/library

7/ MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCIHUIIJIMHBI

1. JlekuuoHHBbIE 3aHATHUS:
VYyeonas ayautopus Ne8.308 yueOnbIit kopmyc 8, 71 IpOBEICHUS JTEKIIMOHHBIX
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1 1a0OPATOPHBIX 3aHATHI (MyJIbTUMEANITHOE 000PYI0BaHNE: HOYTOYK, ONIEPALIMOHHAS
cucrema Microsoft Windows XP, Libreoffice 5.3.4.(2017), MmyapTUMe AUIHBIN TPOCK-
top EPSON EB-S72, sxpan nactennsiii ELIIES SCREENS M84WV-91; cieunanusu-
poBaHHas MeOeJb: 10CKa ayJJUTOpHAs, MapThl, JEMOHCTPALIMOHHBIE CTEH/IbI U IJIaKa-
ThI.). BO3MOXXHOCTB NoJIKITI0OueHUs K ceTH « THTepHeT.

2. JJabopaTopHble padoThI:

JlaGoparopus oanekTpuueckux u3Mepennin Ne8.308 yueOHbIH KoOpmyc 8
(MynmeTUMENUiHOE 000OpyIOBaHHME: HOYTOYK, omnepanuoHHas cucrema Microsoft
Windows XP, Libreoffice 5.3.4.(2017), mynsTumenniinbiii npoextop EPSON EB-S72,
skpan HacteHHbIi ELIIES SCREENS M84WV-91; cnenumanusupoBaHHas MeOenb:
JIO0CKa  ayAWTOpHasi, TMapThl, JEMOHCTpPAIlMOHHBIE  CTEHIbl M  IUIAKATHL.).
DNEeKTpOMEXaHUYEeCKHe, DICKTPOHHbIE U IU(PPOBBIE H3MEpPUTENbHbIE MPUOOPHI,
YHUBEpCAJIbHBIE AJIEKTPOHHO-TYYEBbIE OCHMUIUIOTPAadbl, T€HEPATOPhl SICKTPUUECKUX
CUTHAJIOB, (ha30peryyaTopel, TpaHCPOpPMATOpPsl H aBTOTpaHC(HOPMATOPHI, APYroe
JabopaTopHOe 000pyI0BaHKE.

7.3 CamocrosiTesibHas padora:

[ToMemenust Ajisi caMOCTOSITEILHON PabOThl ¢ BO3MOXKHOCTBIO MOJKIIIOYEHUST K
cetn «MHTEepHET» ™ oOOECIeUueHWeM JAO0CTyla B JJIEKTPOHHYIO HWH(GOPMAIMOHHO-
o0pa3oBaTeNbHYI0 Cpely OpraHu3allMK: YUTAIbHbBIC 3aJbl, YueOHble Kopiryca 2,3 (Kom-
MBIOTEpHAS TEXHUKA C BOBMOXKHOCTBIO TIOJIKIIIOUeHHs K ceTu «HTepHeT» u obecrieye-
HUEM JI0CTylla B JJIEKTPOHHYIO HH(MOpMaImoHHo-oOpa3oBatenbuyo cpeay (DUOC
JOHHTY) u snexrponHo-6ubmuoreunyo cucremy (3BC IPRbooks), a Takxke BO3-
MO>KHOCTBIO HMHJIMBUIYaJIbHOTO HEOTPAHWYEHHOTO JocTymna oOydaroniuxcs B ObC u
BUOC nocpencteoMm Wi-Fi ¢ nepconaabHbix MOOMIBHBIX yerpoicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - obmectBennas muneHsus MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - mumensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muuensuss GNU GPL).
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