MUHUCTEPCTBO OBPABOBAHUS 1 HAYKU
JIOHELIKOY HAPOJIHOW PECITYBJIMKU
T'OCYJAPCTBEHHOE OBFPA3OBATEJILHOE YUPEX/IEHUE
BBICIIIET'O ITPO®ECCHOHAJILHOI'O OBPABOBAHUS
«TOHELIKMI HALTMOHAJILHBIY TEXHUYECKWI YHUBEPCUTET»

« 3 »

PABOYASA ITPOI'PAMMA JUCHUITJIMHBI
51.0.16 DyiekTpuyeckHe 1 KOMIbIOTEPHbIE H3MepPeHUs

(Ko ¥ HaMMEHOBaHUE JUCIUIINHEI COTJIACHO y4eOHOMY IIIaHy)

HanpaBnenue noaroToBKH: 13.03.02 «2neKTpOIHEPreTKa 1 ANEKTPOTEXHUKA
(K01 M HaMMEHOBAaHUE HAPABJICHUsI TIOATOTOBKH / CIIELHAIBHOCTH)
HampasnenHocts (mpoduib): DJIEKTPONPUBOJI U aBTOMATHKA
(HauMeHoBaHue NPOoUIIs / MArUCTEPCKOM MPOrpaMMBbl /CICLUATU3ALIN)
[Iporpamma: OakanaBpHar
(OakanmaBpuaT, MarucTpaTypa, CrieliuainuTeT)
dopma oOydeHus: OYHAsi, OYHO-3a0YHAas
dopma oOydeHuUs: Ounas OuyHo-3a04Has
Cemectp(bl) 4 5
O6mmas Tpy10€MKOCTB B 3.€./9acax 4,0/144 4.0/144
KonrakTHas pabota (4ac.), B TOM YHUCJIE: 72 20
JEKIHH (4ac.) 34 8
nabopaTopHbie paboTHI (4ac.) 34 8
MpaKTHYECKHE (CeMHHAPCKUE) 3aHATHUs (Jac.) - -
CamocTosTenbHast paboTta (4ac.), B TOM YHCJIE! 18 88
KypCcOBOM IpoeKT (pabora) (cemectp/4ac.) - -
KonTtpons (3x3ameH, yac./3a49éT) Dk3aMeH, 54 Dk3ameH, 36

Jlonenxk, 2023 r.



Pabouas mporpamma IHUCHMIUIMHBI «DJIEKTPUUECKUE U KOMIIBIOTEPHBIE H3MEpe-
HUS» COCTaBJIEHa B COOTBETCTBUU C yUYEOHBIMU IJIaHAMU 10 HAINIPABJIEHUIO MOArOTOBKU
13.03.02 «DnekTposHepreTka M 3IEKTPOTEXHUKA», HAMNPaBICHHOCTh (IPOQUIIb)
«OneKkTponpuBoa U aBromatuka» aing 2023 roxa mpuéma Mo OYHOM M OYHO-3a0YHOM
dbopmaM 00yueHus.

CocTraBuTelIb:

Crapuuuii npenojaBareiib /

kadenpsr «IOM u TOD» [TenskoB O. B.

(noanuce)

PaGouasi mporpaMMa paccMOTpeHa H MPHHSATA Ha 3aceJaHuM Kadeapbl «JJeK-
TpomexaHnuka u TOD».
[IpoTtokon OT «/3» _wepra 202> roma Ne 7
/)
3aBeayromui kapeapoi % Kypagenb E. A.

(no:l%u,) (D.HN.0)

PaGouas mporpamMmMa corjiacoBaHa ¢ BblycKalomel kadeapoil «nekTponpu-
BOJI ¥ aBTOMATHU3AIIMs TPOMBILIIEHHBIX YCTaHOBOK ».

[TpoTokoI OT « /6 » 225 2022 roma Ne 70
3aBenyromuii kadenpoi ?} _Pozkapsika [1.U.

PaGoyas mporpamma ogo0peHa y4deGHo-MeToandeckoii komucened ["OYBIIO
«JOHHTY» no manpasienuto moarotoBku 13.03.02 — «DnekTposHepreThka U 3JeK-
TPOTEXHUKA».

IIporokon oT « 23 » o5 2025roma Ne 3
IIpesncenareis e Txagenko C.H.
(n('),'HI'IHCL) (®.H.0.)

PaGouas mporpamma npoasiena s 20 rojia mpuéma Ha 3acelaHnuu Kadeapbl
«INEKTPONPUBO M aBTOMATHU3AIMS TIPOMBIIIJIEHHBIX YCTAHOBOK.
[IpoTokoit oT « » 20 roma Ne

3aBeayromuii Kapeapoi

(moamuce) (®.1.0))

PaGouas mporpamma nmpoasiena s 20 roja mpuéma Ha 3acemanuu Kadeapobl
«INEKTPONPUBO U aBTOMATHU3AIIMS POMBIIIIEHHBIX YCTAHOBOK».
[IpoTokoit oT « » 20 roaa Ne

3aBenytouuii kadeapoit

(moamuck) (®.1.0.)



1 OBBEKT, HEJIb U 3AJIAYHU OCBOEHMUSA JUCHUIIJINHBI

JlucuuIuiMHa paccMaTpyuBaeT BOMPOCH METOJOJOTMU U TEXHOJIOTHH JJIEKTpUYe-
CKUX U KOMIIBIOTEPHBIX U3MEPEHUI.

Lenp IUCUMIIMHBI: WU3y4YEHUE CTYJAEHTAMU CPEICTB JJIEKTPOU3ZMEPUTEIBbHON
TEXHUKH, METOJIOB M TE€XHOJOTHH M3MEpPEHUs DIIEKTPHUYECKUX, MATHUTHBIX M HEIJICK-
TPUYECKUX BEJIMUUH, CTIOCOO0B 00paOOTKU U MPEACTABICHUS PE3YIbTaTOB U3MEPECHHUI.

3amaun JUCUUIUIMHBI: TPUOOpETEeHHE CTYIACHTaMH 3HAHWH OCHOBHBIX THUIIOB
CPEICTB DIIEKTPUIECKUX U KOMIBIOTEPHBIX U3MEPEHNUN, YMEHHUI BRIOUPATh METOUKY U
TEXHOJIOTUIO MU3MEPEHHs, HABBHIKOB UCIOIB30BAHUS H3MEPUTEIBHBIX MPUOOPOB U TPO-
BEJICHUSI U3MEPUTETLHOTO IKCIIEPUMEHTA.

B pe3ynbTaTte 0cBOEHUS JUCHUIUIMHBI CTYIEHT JOJIKEH:

3Hamy!

— BUJIBI M METO/IBI U3MEPECHHUIA;

— XapaKTEePUCTUKU CPEACTB U3MEPEHUM;

— METO/Ibl YMEHBIIICHHSI TIOTPEITHOCTH W HEONPEICIICHHOCTH U3MEPEHU,

— c1oco0bl 00pa0OTKU U MIPENICTABIICHUS PE3YIHTATOB U3MEPEHUH;

— MPUHIAIBI YCTPOWCTBA, PA0OTHI M MPUMEHEHHS DIICKTPHUECKUX ¥ KOMITBIOTEP-
HBIX H3MEPUTEITHHBIX CPEJ/ICTB;

ymemy

— IPOBOAUTH U3MEPEHUS B AIEKTPOTEXHUUECKUX YCTAHOBKAX;

— IPUMEHSTH SJIEKTPUUECKHUE U KOMITbIOTEPHBIE U3MEPUTETBLHBIE CPEJICTBA;

— UCTIOJIb30BAaTh METObI 00OPa0OTKH IKCIIEPUMEHTATbHBIX JaHHBIX;

— OLICHUBATh TOYHOCTh U3MEPECHHUI;

— U3MEPSATH IEKTPUUECKHUE, MATHUTHBIE U HEIJIEKTPUUECKHUE BEIIMUNHBI,

enadems.

— METOJIMKAMH ¥ TEXHOJIOTHSIMU U3MEPEHUIA;

— HaBBIKAMU PabOTHI C AJIEKTPOU3MEPUTENHHBIMH MPUOOPAMHU.

[Ipouiecc m3y4yeHUs NUCHIMIUIMHBI HampaBlieH Ha (OpMUPOBAHHE CIEAYIOIMIHUX
KOMITICTCHIM:

— CIocO0€eH MPOBOIUTH U3MEPEHUS MIEKTPUUECKUX M HEDJIEKTPUUECKUX BEITUUHH
MPUMEHHUTEIBHO K 00bekTaM npodeccuonansHoi aestenpaoctr (OITK-6).

2 MECTO JUCHUILJIAHBI B OCHOBHOM OBPA3OBATEJIBHOM
ITPOI'PAMME

JIMCIMIUIMHA OTHOCUTCS K IUKITY MPO(PECCUOHATBHBIX AUCIUIUINH 00s3aTeIIbHON
4acTu y4eOHOro IJIaHA.

bazupyeTcsi Ha 3HAHUSAX U YMEHUAX, KOTOPBIE CTYJEHT MPUOOpPE MPU OCBOCHUU
MPEIIIECTBYOMMNX JUCIUATUINH:

dur3MKa, TEOPETUUECKUE OCHOBBI AJIEKTPOTEXHUKH, BbICIIAs MATEMAaTHKA.

3HaHUST W YMEHMS, NPUOOPETEHHbIE NPU OCBOCHUU JAHHOW JHUCIMILIMHBI,
peann3yoTCs CTYAEHTOM IPU W3YYEHUH BCEX MOCIEAYIOINUX TEXHUYECKUX AUCIUIINH
0akanaBpCKOM M MarucTepCKOM MporpaMm MOATrOTOBKH.



3 CTPYKTYPA U COAEPKAHUME JUCIIUIIJINHBbI

3.1 PacnpepgesieHune y4eOHBIX 4YacOB IO TeMaM /JAUCHUIUVIMHBI M BHAAM
3aHATHH

KonnuecTBo yacos
No
) HaunmenoBanue Tem (ounasi/ ouHO-3a04Has1/ 3a04Has hopma)
1?/;1 (comepIKaTeIbHBIX MOYJICH) Beero B TOM YHCIIE
Jlexuuu | [Ipakr | Jlabop. | CPC
1 | Tema 1 OCHOBBI METPOJIOTHH 19/16/0 | 7/2/0 - 8/2/0 | 4/12/0
p | Tema 2. MsMepirenbisiii 211000 | 1/0/0 | - | 0/0/0 | 1/10/0
OKCIEPUMEHT
3 | Tewa 3. AHanorossie cpeAcTsa 27/18/0 | 12/2/0 | - | 12/2/0 | 3/14/0
H3MEPEHU
4 Tema 4. Hudpossie usmepuTenbHbIC 8/18/0 | 4/2/0 ) 2210 | 2/14/0
npuOOpPbI
5 | Tema S. Kommbiotepubie cpeactsa | 491510 | 2j00 | - | 6/0/0 | 3/12/0
HU3MEPEHU
6 | Tema 6. TexHOJOTHH U3MEPECHUN 15/18/0 | 6/2/0 - 6/2/0 | 3/14/0
7 | Tewa 7. Moveputenbitbre 41120 | 2/0/0 | - | 0/0/0 | 2/12/0
HH()OPMAIIMOHHBIE CHCTEMBI
KonTakTHas paborta (JIONOJTHUTEIbHAN) 4/4/0
Kypcosas pabota (IpoeKT) -
HToro 1o BUaaM 3aHITHIR 90/108/0 | 34/8/0 - 34/8/0 |18/88/0
KouTpoib 54/36/0
NTOT'O 144

dopmupoBaHie KOMIIETEHI[UI B pe3yJbTaTe 0CBOCHUSI TeM TUCIHUTINHBI

TeMbl TUCHUIUIAHBI, HAIIEJIEHHBIE HA BHIPAOOTK
Kommerennun et » Hall p y
KOMITIETEHIINH
OIIK-6 Temer 1 —7
3.2 Jlekuuu

Tema 1. OCHOBBI METPOJIOTUH.

ConeprxaHue TeMbI 1:

OcHOBHbIE TOHATUA MeETposioruu. Buabl u3Mepenuit. MeToabl H3MEpEHUH.
CpencrtBa u3mMepuTenbHOM TeXHUKUA. EAuHCTBO M3MepeHuil. I'ocynapcTBeHHas cucrema
oOecrieueHusi eNMHCTBA M3MepeHnid. [loBepka m KaMOpOBKa CPENICTB M3MEPUTEITBHON
TE€XHUKHU.

[ToHdaTHE mDOrpemiHOCTH HW3MEpEeHUW. UYHCIOBBIE OLEHKM MOTPEUIHOCTH.
CocraBnsompe TMOTPEIIHOCTEd W3MEPEHUN. YMEHBIIEHUE CHCTEMAaTHYECKUX U
CJIy4ailHbIX MOTPEIIHOCTEN n3MepeHui. Kiacchl TOUHOCTH CPEICTB U3MEPEHUM.

OO6paboTka pe3ynpTaToB wu3MepeHuil. [lokazaTenm TOYHOCTH H3MEpPEHHIA.
[IpaBuna BbeIpaxkeHHWs moka3areine TodHOcTH. lIpencraBienne  pe3yabTaToB
n3MepeHuil. Beruucienne 3HadueHus m3MepseMor BennunHbl. [Ipouenypa oneHuBaHUS
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norpemrHocTd. OICHMBAHWE TMOTPEIIHOCTH OJHOKPATHBIX TMPSMBIX M KOCBEHHBIX
U3MEpPEHUN.
[lonaTre HeOMpeneIeHHOCTH HU3MepeHHs. YHUCIIOBbIE OLEHKH W KAaTeTOpUU
HeomnpeaeneHHocTH. [Iponenypa oneHrBaHUsS HEONPEAETICHHOCTH U3MEPEHUIA.
Jlurepatypa k Teme 1: [1, 2, 7].

Tema 2. I3MepuUTENbHBINA SKCIIEPUMEHT.

ConepxaHue TeMbl 2:

Lenp wu3MepurenbHOro skcnepuMmeHTta. OpraHu3anus UM IUIAHUPOBAHHE
U3MEPUTENBHOTO JKcrnepuMmeHTa. [IpoBelleHHE HM3MEpPUTENBHOIO  AKCIEPUMEHTA.
OOpaboTka W aHanu3 pe3yJbTaTOB H3MEPUTENBHOTO JKcrnepuMeHTa. OlleHHUBaHUE
NOTPEIHOCTH U3MEPUTEIBHOTO SKCIIEPUMEHTA.

Jlurepatypa k Teme 2: [1, 2, 7].

Tema 3. AHanoroBble CpeCTBA U3MEPEHMUIA.

ConepxaHue TeMbl 3:

DIIEKTPOMEXAHUYECKHUE IPUOOPHI. duznyecKue OCHOBBI paboTHI.
MarauTosneKkTpuieckue npuoOopHI. MarsHuTosneKTpuyecKkue npuoOpHI C
npeoOpazoBaTeNIIMU. DIEKTPOMArHUTHbIE MPUOOPHI. DIEKTPOIUHAMUYECKHE TPUOOPHI.
®eppoauHaMuueckue MNpUOOpBI. eKTpocTaThdeckue MNpuoopsl. WHIYyKIMOHHBIE
npuOopsl. Peructpupyromiyue s5eKTpoMexaHu4eckue mprudopshl.

W3meputensHble TpeoOpa3oBaTeNd SIEKTPUYECKUX BETUYHUH. Pe3ucTuBHBIC
npeobpazoBatenu. MHAYKTUBHBIE M €MKOCTHbBIE TMpeoOpaszoBaTenu. M3meputenbHbIe
TpaHcopMaTopbl  HampsbkeHus.  M3MeputenbHble  TpaHchOpMaTOphl — TOKa.
DneKkTpoHHbIE TTpeoOpa3zoBaTean. Y HUPUIIMPOBAHHBIE TPpeoOpa3oBaTeiu.

[IpubGopsl cpaBHenus. W3mepurenbHble MOCTBHL. YPaBHOBEIIEHHBIE MOCTBI
MOCTOSIHHOTO TOKa. HeypaBHOBEIIEHHBIE MOCTBHI MOCTOSTHHOTO TOKa. M3mepuTenbHbie
MOCTBI IEPEMEHHOTO TOKA.

DONeKTpOHHBIE TPHOOPHI. DJIEKTPOHHO-TYUYEBBIE OCHMIUIOrPA(bl. DIEKTPOHHO-
nyudeBas TpyOka. CTpyKkTypHas cxema yHUBepcaidbHOTo ocuuuiorpada. PassepTka B
DJI0. Kamubparopsl. Habmiomenue (QopMbl SJIEKTPUYECKUX CUTHANIOB. M3mepeHue
[IapaMETPOB ANEKTPUYECKUX CUTHAJIOB.

Jlutepatypa k Teme 3: [1, 7].

Tema 4. ludpoBsie n3MepuTENbHBIEC TPUOOPHI.

Conepxanue TeMbl 4:

[IpeoGpa3zoBanre aHAIOTOBON BETUYHHBI B IU(GPOBOMA KoA. MeToasl U crmocoObl
aHanoro-upoBoro  mpeoOpa3zoBaHus. METPOIOTHYECKUE  XapaKTEPUCTUKH U
norpemaoctd  [IUIL. Pexxumbr pabotel. IIUIT mocnemoBarensHOro cuera. L[UII
nocnenoBatenbHoro npubmmwkenus. LIl cuuteiBanus. [IUII ¢ aHanoro-aucKkpeTHbBIM
orcuetoMm. [ludpoBeie MmymbTEMeTphl. [ludpossie peructpatopsl. [ludpossie
ocumiorpadsl. Ludposoit mromunoGopHEIi ocimiorpad.

Jlurepartypa k Teme 4: [1, 2, 7].

Tema 5. KoMnbroTepHbIE U3MEPEHUSI.

ConepxkaHue TeMbI 5:

KommbrorepHble 1 BUPTyallbHbIE U3MEPUTEINIbHBIE CpeacTBa. [Iporpammupyemblie
MHOTO(QYHKIIMOHANIbHBIE  MpuOopsl. KommnbloTepHble HU3MEpUTEIbHBIE  CPEACTBA.
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BupTyanbHble M3MEpHTEIbHBIC CpeICcTBA. BUpTyasjbHBIE H3MEPHUTEIbHBIC MPHOOPHI.
BupTyaibHble U3MEpHUTEIbHBIC Ja00PATOPHH.
Jlutepatypa k Teme 5: [1, 2, 7].

Tema 6. TexHOTOrUN U3MEPEHUI.

Coneprxanue TeMbl 6:

_TexHOnorum M3MepeHusl IEKTPUUYECKUX BEIUYMH. V3MepeHue HanpsKeHUn U
TOKOB. HM3mepenue wyactoTel. l3mepeHune mnapameTrpoB JJIEKTPUYECKUX LICIEH.
N3mepenne momnoctu. sMepenune snekrpuyeckon sHeprun. Mamepenue nokasarenen
Ka4yeCTBa JJIEKTPUUECKOU DHEPTUM.

TexHomornu U3MEPEHUS MarHUTHBIX BEJIMYMH. N3mepurenpHbie
npeoOpa3oBaTesid MarHUTHBIX BEJIMYUH. V3MepeHue XapakTepuCTUK MAarHUTHOTO MOJIS.
N3Mmepenune xapakTEpUCTUK MAarHUTHBIX MAaTEPUaIOB.

TexHOMOTMN W3MEPEHUST HEDIIEKTPUYECKUX BEIUYUH. CTPYKTYpPHBIE CXEMBI
npuOOpOB. ['eneparopuble  mpeoOpa3oBaTeid  HEINEKTPUUECKUX  BEJIHMYHUH.
[TapameTpuueckue npeodpa3oBareny HEIIEKTPUUECKUX BeluuuH. [Ipumepsl npubopoB
JUISL U3MEPEHUS HEAJIEKTPUUECKUX BEJTMYNH

Jlutepatypa k Teme 6: [1, 7].

Tema 7. 3mepuTenbable HHGOPMAIHOHHBIE CUCTEMBI.

ConepxaHue TeMbl /.

Hocutenu wusmeputenbHON wuHbOpMAlMM W WX HHPOPMATHBHBIC IMapaMETPHI.
[TonsiTHe 00 W3MEPHUTEIbHBIX CHUCTEMaxX, CHUCTEMax aBTOMATHYECKOTO KOHTPOJIS,
crcTeMax TeXHHUUECKOW TUarHOCTHUKH, CHCTEMaxX pacrlo3HaBaHUs o0pasa.

Jlutepatypa k Teme 7: [1, 7].

3.3 IlpakTnueckue (CeMUHAPCKHE) 3aHATHS

[IpakTuueckue 3aHATUS YU€OHBIM IJIAHOM HE TIPETyCMOTPEHBI.

3.4 JIabopaTopHbIe padoThI

No O06beMm, yac. |JlutepaTypa
/1 Ounast/ o4HO-
Tema paboTsl 3aouHas/
3a04Hasl
dbopma
1 N3yuenue 1a00paTOPHBIX CTEHI0B, H3MEPHUTEIBHBIX 2110 8]
IprUOOPOB M CXEM HX BKIIOUYCHHUS
2 | [ToBepka TeXHUYECKUX MPUOOPOB 21210 [8]
3 | KocBennsie n3mepenus 21210 [8]
4 | VI3amepenue MOIHOCTH 2/0/0 [8]
5 | [loBepka MHIYKITMOHHOTO CUCTYHKA 4/0/0 [8]
6 | Mi3MepuTenbHbIe MOCTHI IIOCTOSTHHOTO TOKA 2/0/0 [8]
7 | I3MepuTenbHBI MOCT MIEPEMEHHOTO TOKA 2/0/0 [8]
8 | DeKTpOHHO-ITy4eBOM ocIiuIorpad 4/2/0 [9]
9 | Hudposoii vactoromep 2/2/0 [9]




10 | 3HaKOMCTBO ¢ BUpTyaIbHO# nabopatopueit Multisim 2/0/0 [10]
Hudposoii ocuuinorpad B BUPTyaIbHOM
1 naboparopuu Multisim 2/0/0 [10]
12 | U3mepeHus B BUpTYyalbHOU Jtaboparopun Multisim 2/0/0 [10]
13 | 3MepeHne conpoTHBIICHHS U30JISAIIUN 2/0/0 [8]
14 | 3MepeHne MOIIHOCTH B TpeX(a3HbIX Iermsx 2/0/0 [9]
15 OmnpenencHue XapaKTePUCTHK MATHUTHBIX 2/0/0 [9]
MaTepHaJioB
UTOT'O 34/8/0
3.5 CamocrosiTeibHAsA padoTa CTyAeHTa
Ne OOmnewMm, yac.
n/n Bunbl camoctosiTenbHOM paboThI CTYIEHTa Ounas/ ouHo-3a04Has1/
3aouyHas ¢opma
1 M3yueHue JeKIIMOHHOTO MaTepuaa 10/68/0
2 IToaroroBka k 1a00pPaTOPHBIM paboTam 8/20/0
3 [ToAroTOBKa K MPAKTUYCCKUM 3aHSATHSIIM -
4 BrinosiHeHne KypcoBoro npoekrta (paboThbl) -
5 BeinonHenne WHANBHUTYaIbHOTO 3aaHUs -
UTOT'O 18/88/0

3.6 KypcoBoii npoekT (pa6oTa), HHAMBHAYaJIbHOE 3aIaHHUE

KypcoBoii mpoekt (paboTra) W HHIMBHAyaJbHOE 3aJaHUC [0 JAHUCIUILIAHE
y4eOHBIM IIAHOM HE MPEIyCMOTPeHbI. MHIMBUyaIbHOE 3aJaHHe TIPEIyCMOTPEHO IS
CTYJICHTOB 3a049HOU (hOPMBI O0yUCHUS.

4 ®OH/JI OHEHOYHBIX CPEJICTB

4.1 Kputepum W mKaJAbl [J51 HHTErPUPOBAHHOW OLEHKH YPOBHSH
copMUPOBAHHOCTH KOMIIETEHIM A

Cocmasnarowas KomMnemeHyuu — nOJTHOMAa 3HAHUL

- HyJIEBOW ypOBEHB: HEBEPHBIC, HE aPTYMEHTUPOBAHHBIC, C MHOKECTBOM T'PYOBIX
OIMOOK OTBETHI HA BOMPOCKHI. Y POBEHb 3HAHUI HIKE MUHUMAJILHBIX TPEOOBAHUH;

- MUHMMAaJIbHBIM YPOBEHB: JaHbl HE NIOJIHBIE, HETOYHBIE U HEAPTYMEHTUPOBAaHHbIE
OTBETHl HAa BOMPOCHL. [lomyieHo MHOTro TpyObIX OMMOOK. YPOBEHb 3HAHMA HUKE
MHUHHUMAaJIbHBIX TPEOOBAHUI;

-  TIOPOrOBBIM  YpPOBEHb: JaHbl HEJOCTATOYHO  IOJHBIE, TOYHBIE U
apryMEHTUPOBAHHBIE OTBETHI Ha BONPOCHL. [I10XO 3HAET TEPMHHBI, ONPEACICHUA M
MOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILICHUS, MPUHLMUIBL. J[OMyIIeHO MHOTO
HErpyObIX OIINOOK;

- CpeIHUI YPOBEHbB: JaHbl JIOCTATOYHO MOJIHBIE, TOUHBIE U APTYMEHTHPOBAHHBIE
OTBETHI HA BOIPOCHL. B 11€710M 3HAeT TEpMUHBI, ONPEACICHUS U MOHATHUS; OCHOBHBIE




3aKOHOMEPHOCTH, COOTHOIICHUS, NPUHIUIBL. JlOMyIIeHO HECKOJIbKO HETrpyOhIX
OIINOOK;

- IPOJIBUHYTHIM YPOBEHbB: JaHbI MOJHBIC, TOUHBIC U API'yMEHTUPOBAHHBIE OTBETHI
Ha BOMPOCHL. 3HAET TEPMUHBI, ONPEJEICHUS U MOHATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIEHUS, MPUHITUIIBL. J[OMyIIIEHO HECKOIBKO HETPYOBIX OMINOOK;

- BBICOKUM ypOBEHbB: JaHbl MOJHBIC, TOUHBIE U apTYMEHTUPOBAHHBIE OTBETHI Ha
BOIIPOCHL. 3HAET TEPMHHBI, OMNpEJCTICHUS W TOHSATHUS, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHITUIIBI. J{OMyIIIEeHO HECKOIBLKO HETOYHOCTEH.

Cocmasnaiowas KomnemeHyuu — yMeHus

- HYJICBOM ypOBEHbL: MOJIHOE€ OTCYTCTBUE MOHUMAHUS CYTH METOIUKH PELICHUS
3a/1a4u, JIOMYIIEHO MHOKECTBO TPyOEeHIIINX OMMOOK / 3a]JaHUsI HE BBIMIOJIHEHBI BOOOIIIE;

- MUHUMAaJIbHBIN YPOBEHb: clla00e MOHUMAHHUE CYTU METOAUKH PEIICHUS 3aauH,
JomylieHbl rpyObie ommoOku. Pemenus He obocHoBaHbl. He ymeeT wucmolsib30Bath
HOPMAaTHUBHO-TEXHUYECKYIO JIUTEPATYPY;

- TIOPOTOBBIM YPOBEHb: JTOCTATOYHOE IMOHWMAHHE CYTU METOIAUKH PEIICHUS
3a/1a4u, JOMyIIeHbl OoImuOKu. PemeHus He Bcerga 000CHOBaHBI. YMEET HMCIOJIb30BaTh
HOPMATHUBHO-TEXHUYECKYIO0 JuTeparypy. Cmabo opueHTHpyeTcs B CHEIUaTIbHOU
HAay4HOW JIMTEPATYPE;

- CpEIHM YpPOBEHb: B II€JIOM IMOHMMAET CyTh METOJUKH pEIICHUS 3ajadH,
JomymieHsl  omuOku. Pemenuss He Bcerja OOOCHOBaHBI. YMEET HCHOJIb30BAThH
HOPMAaTHUBHO-TEXHUYECKYIO U CHEIHMAIBbHYIO HAYUHYIO JINTEPATypy;

- MPOJIBUHYTHIA YPOBEHb: B LIEJIOM MOHUMAET CYyTh METOJIUKH PEIICHUs 3a7ayuH,
JoMyIieHbl HeTOYHOCTH. CrocoOeH 00OCHOBaTh pEIIeHUsA. YMEET HCIO0JIb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO U CHEIUANbHYIO HAYUHYIO JINTEPATYypPY;

- BBICOKHMI YpPOBEHB: MOHUMAET CYTh METOAMKHM pemieHus 3amadn. CriocoOeH
00OCHOBaTh  pemieHus. YMeeT  HCIOJb30BaTh  HOPMATHBHO-TEXHUYECKYIO U
CHEIUATBHYI0 HAYYHYIO JIUTEPATYPY, IEPEIOBON IPOU3BOICTBEHHBIN OTIBIT.

Cocmasnarowas kKomnemeHyuu — 81a0eHUe HABbIKAMU

- HYJEBOM YypOBEHb: HE JIEMOHCTPUPYET BJIQJICHHE HABBIKAMM BBITIOJHEHUS
nmpodeCCHOHANIBHBIX 3a/1a4. He MOKeT BBIITOJTHUTD 3aaHus;

- MUHUMAJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BJIAJICHUE HABBIKAMU BBITIOJIHEHHS
po¢eCCHOHANIBHBIX 3ajJ1adu. VICIBITBIBACT CYIMIECTBEHHBIC TPYIHOCTH MPH BBITOTHECHUH
OT/CJILHBIX 3aJIaHUM;

- TIOPOTOBBIN YpPOBEHBb: BIIaJeeT HABBHIKAMHU BBITIOJHECHHUS MPO(ECCHOHATBHBIX
3a71a4 Ha MMOPOTOBOM ypOBHE. 3a/IaHUs BBIMOJHAET MEAJICHHO U HEKaUYe€CTBEHHO;

- CPEIHMM YPOBEHb: BJIaJICET HABBIKAMHU BBITIOJIHCHHS MTPOGECCHOHAIBHBIX 3a1a4.
3a1aHus BBITIOTHAST HA CPEHEM YPOBHE IO OBICTPOTE M Ka4YECTRY;

- TPOABUHYTHIM ypPOBEHB: BIIAJICET YBEPCHHBIMU HABBIKAMU BBITIOJHCHUS
mpoeCCHOHANIBHBIX 3a7ad. BBICTPO W Ka4eCTBEHHO BBINOJIHSACT 3aJaHUs, HHOTAA
JOITYCKasi HE3HAYUTEIIbHBIC MOTPEITHOCTH;

- BBICOKMH YpPOBEHb: BJIQJICET YBEPEHHBIMM HAaBBIKAMU  BBIIOJHEHUS
npodeCcCHOHANIBHBIX 3a/a4. bBBICTPO W KA4YeCTBEHHO BBITIOJNHSICT 3aJaHusl, IIpH
HEOOXOMMOCTH IEMOHCTPUPYS TBOPUECKHUM MOIXOI.



Obobwennas oyenka cghopmuposanHoCcmu KomMnemeHyuil

- HYJICBOW YpOBEHb: Ha HYJIEBOM YPOBHE C(OPMHUPOBAHBI: BCE COCTABIISIOIINC;
OJTHA WJIU JIBE M3 TPEX, OCTaJIbHBIC — HAa 00Jiee BEICOKOM YPOBHE;

- MHHHMAQJIBHBIH ypOBEHb: HAa MHUHUMAJIbHOM YPOBHE C(OPMHUPOBAHBI: BCE
COCTABIIAIOIINE; OJTHA WJIH JIBE M3 TPEX, OCTAIbHBIC — HA 00Jiee BEHICOKOM YPOBHE;

- TIOPOTOBBII  YpPOBEHb: Ha TIOPOTOBOM ypOBHE CGHOPMHPOBAHBI: BCE
COCTaBIIAIOIINE; OJTHA WM JIBE U3 TPEX, OCTaIbHBIC — HA 00JIee BEHICOKOM YPOBHE;

- CpEeIHHU YPOBEHB: Ha CPEIHEM YpOBHE C(HOPMHUPOBAHBI: BCE COCTABJISIOININE;
OJIHA WJIU JIBE M3 TPEX, OCTAJIbHBIC — HA 00Jiee BEICOKOM YPOBHE;

- TPOJBHHYTHIH YypOBEHb: Ha IPOJIBUHYTOM YypOBHE C(HOPMHUPOBAHBI: BCE
COCTABIISOIINE; OJTHA WM JIBE U3 TPEX, OCTALHBIC — HA BEICOKOM YPOBHE;

- BBICOKHMI YPOBEHB: Ha BBICOKOM YPOBHE C(HOPMHPOBAHBI BCE COCTABIISIOIIHC
KOMITIETEHIIUH.

4.2 Bonpochl K 3K3aMeHy M PpUMeP IK3aMEHANNOHHOI0 Onjiera

Bomnpocsl k 3k3amMeny:

=

Bunsl n3mepenuii. [Ipsmbie, KOCBEHHbBIE, COBOKYITHBIE U COBMECTHBIE U3MEPEHUSI.

2. Meroasl usmepeHui. MeToibl HEMOCPEICTBEHHON OLICHKH, AU PepeHIMaTbHBIN,
YpaBHOBEILLINBAHUS, 3aMELICHHUS.

3.  EnmmnctBo m3mepenuil. OcHoBHble monoxkeHust ['CHU. Iloepka CUT. Ilepemaua
pa3Mepa (PU3NUYECKON BEIMUYMHBI CPEJICTBAM U3MEPEHUIA.

4. TlorpemHoctn u3MepeHuid. YHUCIOBBIE OLIEHKH MOrpelmHocTeil. CucreMaTuieckas
U CclydailHas, UWHCTPYMEHTAJbHasi W  METOAWYECKAas, AaIAUTUBHAs U
MYJIbTUIUIMKATHUBHASL, CTaTUYeCKass W JWHAMHYECKas MOrpemHocTy. PasHuna
MEXIy TMOrPEIIHOCThI0 H3MEPEHUS U TMOrPEIIHOCThI0 CPEACTB H3MEPECHUM.
YMEHBIICHUE CUCTEMATUUYECKOW IIOIPEIIHOCTA M CIIyYallHOM HOTPELIHOCTH
u3MepeHus. Beioop npuOopoB A NpoBeIeHUSI MHOTOKPATHBIX U3MEPEHHUIA.

5. Knaccer tounHoctu. HopmupoBanwe mOTpentHocTd MNpUOOpOB W 00O3HAYCHUE
KJIACCOB TOYHOCTH.

6. IlpencraBnenue pe3ynbTaToB u3MepeHwid. OmnpeneneHue 3HAYCHUS U3MEpSEMOi
BesnunHbl. [lokazarenu, NpuHATHIE 71 XapaKTEPUCTUKHA TOYHOCTH U3MEPEHUS.
[IpaBuna mnpencTaBieHUs NOKAa3aTeNe TOYHOCTU. YUYET WHCTPYMEHTAIBHOU H
MeToaudyeckod  morpemHocTd.  OlleHMBaHWE  MOTPEIIHOCTH  HU3MEPEHUH.
CyMMHpOBaHUE COCTABISIONIUX MOTPEITHOCTH U3MEPEHUSL.

/. H3meputenbHble MOpeoOpa3oBaTeNM >SIEKTPUUECKUX BEIMYMH, HA3HAUYCHHE W

OCHOBHBIE THUTIBL. VI3MepuTenbHbIe MpeoOpa3oBaTen A PACIIUPECHHs Arana3oHa

U3MEPEHUsl MPUOOPOB MO TMOCTOSHHOMY M MEPEMEHHOMY HANpPSKEHUIO, IO

MIOCTOSIHHOMY U TE€pEeMEHHOMY TOKy. Pabouwuii v aBapuiHbIA peXUMBI PaOOTHI

U3MEPUTEIBLHOTO  TpaHCPOpMATOpOB TOoKa U HampsikeHus. Jlomyctumoe

KOJIMYECTBO HU3MEPUTENBHBIX MPUOOPOB, TMOJKIIOYAEMBIX K H3MEPUTEIBHOMY



10.

11.

12.

13.

14.

15.

TpaHchopMaTopy TOKa U HaNpPsOKEHUS. 3aMeHa Npudopa BO BTOPUYHOU IEMH
M3MEPUTENTHLHOTO TpaHc(hopMaTopa TOKa U HAIPSHKEHUS.

DnekTpoMexaHnueckue mpuoopbl. DuU3nyecKkue SIBICHUS W MNPUHIUI JCHCTBUS
MarHUTOAJIEKTPUUECKUX, AIEKTPOMArHUTHBIX, AIEKTPOANHAMUYECKUX,
dbeppoIMHAMUYECKUX, PIEKTPOCTATUUECKUX, UHIYKIITMOHHBIX pubopoB. Co3ganue
NPOTUBOJICHCTBYIONIETO  MOMEHTa B DJICKTPOMEXaHUYECKHX  MpuOopax.
JloromeTpel.  MarnurosnekTpuueckue — OpuOopsl ¢ IpeoOpazoBaTeNIMU
(BBIIPSIMUTEIIBHBIE, TEPMODIICKTPUUECKUE, DIICKTPOHHBIE).

OcHOBHbIE CBOMCTBA MarHUTORJIEKTPUUECKUX, AJIEKTPOMArHUTHBIX,
ANEKTPOAMHAMUYECKUX, beppoIMHAMUYECKUX, AIEKTPOCTATUYECKUX,
UHIYKIUOHHBIX TpuOopoB. Pacmupenue tmipeaenoB wusMmepeHus. llokazanus
pUOOPOB Pa3HBIX CUCTEM B IEMAX CUHYCOUJATBLHOTO U HECUHYCOUIAJIbHOTO TOKA.
N3meputenbHble MOCTBI. YPaBHOBEIICHHBIE W HEYPAaBHOBEIICHHBIE MOCTHI.
YcnoBue paBHOBECHSI MOCTOB TTOCTOSIHHOT'O TOKA. [IpuMeHeHrne ypaBHOBEIIEHHBIX
Y HEYPaBHOBEIIICHHBIX MOCTOB MTOCTOSIHHOT'O TOKA.

MocThel TIEpEMEHHOTO TOKa. YCIOBUS PAaBHOBECHS MOCTOB TEPEMEHHOIO TOKaA.
Oco0eHHOCTH ypaBHOBEIIMBAHHS MOCTOB TEPEMEHHOTO ToKa. M3mepeHus
MOCTaMH MEPEMEHHOTO TOKa.

OnexTpoHHONYyuYeBble ocuwuiorpadgsl. Hasnauenune DJIO. DnexkTpoHHO-TTydeBas
TpyOKa, Qu3nuecKue SIBJICHHS, IMOJOKEHHbIE B OCHOBY paboTel DJIT. Bxoasl u
opransl ymnpasieHus ocuwuiorpada. Haznauenue passeptku. Paznuune mexny
JIMHEMHOW W CMHYCOWJAJIbHOM pa3BepTKamMu. Bul ocluiuiorpaMMsel PU JIMHEUHOU
U TpU CHUHYCOMJAIBHOU pa3BepTKax. Pexumbl paboOThl TeHepaTtopa pa3BEpPTKU
ocuwuiorpada M WX HUCIOJNB30BaHWE. BinusHME YacTOThl pa3BepTKH Ha
nzoopaxxenue. Ilonyuenune uzoOpaxkeHuss Ha s3kpaHe IJIO. Haznauenuwe Osoka
CUHXpOHM3aluu ocuwuiorpadga. Bumgbl CHHXpOHM3AIMKM W WX MPUMEHEHUE.
VYcnoBue cuUHXpOHM3alUMHU. PerynupoBKM g TMOJYYEHHsS  HEMNOJBUYKHOIO
n300pakeHuss Ha dKpaHe ocuwuiorpada. Mcmons3oBanue — kaamOpaTopa
aMIUTUTYAbl U JJIUTEIbHOCTH. J[ByXiyueBbie U AByXKaHaiabHbIe DJIO.

N3mepenuss ¢ nomoumpro IJIO. M3MepeHne napaMeTpoB CHUHYCOMIAIBHOTO U
HECHHYCOUJAIbHOTO HampsikeHus. l3MepeHue MOCTOSIHHOTO — HaIpsKEHUS.
N3smepenne Toka. M3MepeHue BpeMEHHBIX HHTEPBAJIOB. M3MepeHue 4acToThl U
¢dazoBOro cABUTA MPU JTUHEHHOW U CUHYCOUAAIBHON pa3BepTKaXx.

[udposeie  m3mepurenbHble  npuOopsl.  CymHOCT,  aHAIOTO-IIU(PPOBOTO
npeoOpazoBaHus. MeTo bl MpeoOpa30BaHKs U3MEPSAEMON aHAIOTOBOM BEJITUYMHBI B
mudpoBor koxa. [lpuHnmm nerictBust MUEGPOBBIX MPUOOPOB MOCIETOBATEIHLHOTO
c4eTa C HEMOCPEJCTBEHHBIM MPeoOpa3oBaHUEM B KOJ BPEMEHHBIX MHTEPBAJIOB; C
HETOCPEJICTBEHHBIM MPeo0pa30BaHMEM B KOJI YaCTOTHI; C HEMOCPEACTBEHHBIM
npeobpa3zoBaHueM B KoJ HampspkeHus. [IpuHIun paGoTsl mudpoBBIX MPUOOPOB
MOCIIeIOBATENIBHOTO TMpuOMmmKeHus. [IpuHnun paboTel 1UGPOBBIX MPUOOPOB
cunutbiBanus. [lorpemnoctu UL Iuknudeckuit u caemsuii peXuMbl pabOThHI
HUIIL. Muorodyukuuonansubsie [HUIL IIporpammupyembie [ITUTIL.

Hudpossie ocuumiorpadel. CoiictBa 1udpoBbix ocuumiorpados. N3mepenus
uudpossiM ocumiiorpadgom. OcodbeHHOCTH JTIIOMUHO(POPHOTO OcuuiIorpada.
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16.

17.

18.

19.

20.

Bupryanbable u3MepuTenbHble NpUOOpbl. Buabsl M Ha3HaueHHE MPOTrPaMMHOIO
oOecrieuenusi. OcoOble CBOWCTBA BUPTYaJbHBIX MpUOOpPOB. BupryanbHbie
u3MepuTeabHble JadbopaTopuu. lcnonb3oBaHME BUPTYaJbHBIX H3MEPUTEIBHBIX
puOOPOB U TaOOPATOPHUIA.

TexHonoruu wu3MepeHus: JIIEKTPUUECKUX BeNUYUH. OCOOEHHOCTH HW3MEpPEHHUS
OOJBIIMX M OYEHb MAJIBIX TOKOB U HanpsibkeHuil. 3mepenue yactoTsl U (pazoBoro
capura. M3mMepeHue TOKOB M HaNpPsDKEHUM BBICOKOW 4YacTOThl. M3mepeHus B
MaJIOMOIIHBIX LendaX. M3Mepenue nmapaMeTpoB aIEeKTpUYecKux Lenen. Msmepenue
COIPOTUBIICHUH 3a3€MJIEHUN U CONTPOTUBJICHUN U30JAIMU. V3MepeHre aKTUBHOU U
PEaKTUBHON MOUTHOCTH U SHEPTUU OAHO(]DAZHBIMU U TpeX(Pa3HbIMU BATTMETPAMU U
CYETUMKAMH DJIEKTPHUUECKON sHeprud. CxeMbl BKIIOYEHHUS  Tpex(a3HbIX
BaTTMETPOB M CYETYMKOB. Tpexdas3Hble BapMeTpbl M CUYETUYMKH DPEAKTUBHOM
SHEPIHH.

W3meputenbHble npeoOpa3oBaTeNd MarHUTHBIX BeNMYWH. [lpuHIuMn newctBus
UHAYKIIMOHHBIX U (HeppOMOAYISLHUOHHBIX MpeoOpa3oBaTenei, mpeodpa3zoBaresieit
Xomna u I'aycca. U3meputenbHble mpeoOpa3oBaTeny JJisi U3MEPEHUST MarHUTHOU
WUHIYKLIHH.

N3mepenue HedNEKTpUUECKUX BeENWYMH. [IpvHIMO [OeiCTBUS TIeHEepaTOPHBIX
npeoOpazoBaTene HEAJIEKTPUYECKUX BEJIMYMH (MHIYKUHOHHBIX,
TEPMODJICKTPUYECKUX, bE303IEKTPUUYECKUX). [TpuHUMn JNEUCTBUS
napaMeTpUUYECKUX IpeoOpazoBaTeell HEIIEKTPUUYECKHX BEJINYUH (PEOCTATHBIX,
TEH30pPE3UCTUBHBIX, TEPMOPE3UCTUBHBIX, UHIYKTUBHBIX, EMKOCTHBIX).
W3meputenpHple  MHPOpMAILMOHHBIE cucTeMbl. Hocurennm u3MepuTenbHOU
uHpopManuu U ux uH(popMaTuBHble napameTphl. [loHATHEe 00 M3MEPHUTENBHBIX
CUCTEMAaX, CHCTEMax aBTOMATUYECKOIO KOHTPOJ, CHCTEMAax TEXHUYECKOU
JIMarHOCTHUKH, CUCTEMAaX paclio3HaBaHUs 00pa3a.

IIpumep 7K3aMeHANINOHHOTO OWJIeTa

T'OYBIIO «JIOHEIIKMIA HAIIMOHAJIbHBIY TEXHUYECKWI YHUBEPCUTET»

ypOBeHL BBICHICTO HpO(bCCCI/IO— BaKaJ'IaBpI/IaT
HaAJIBHOTO O6paSOBaHI/I$I: (OakanmaBpuat, CEUAINTET, MATUCTPATYPA)

Hanpasnenue noarorosku (cre- 13.03.02 — DnexTpos’HepreTuka u AEeKTPOTEXHUKA
UAJTLHOCTH): (k0f, Ha3BaHHE)

ITpoduins:

QHGKTpOHpI/IBOI{ 1 aBTOMaTuKa
(Ha3BaHHE)

Cemectp: 4

VYueOnas JUCHUIIIINHA: 3HeKTpI/I‘leCKI/Ie 1 KOMIIBFOTCPHBIC U3MCPCHUS

1.

2.

3K3AMEHALIMOHHBIN BUJIET Ne 1

Kakue n3mepenus: oTHOCATCS K psAMbIM? B KakuXx ciydasx MpoBOAST MPSIMBIE W3-
MepeHus?

C xako# 1enbpl0 M KakK MPUMEHSIOT IIYHTHI, KaK ONpeesioT MoKa3aHue mpuoopa,
BKJIFOYEHHOTO C IIIYHTOM ?
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UeMm OTIIMYAKOTCS YPaBHOBELICHHBIE M HEYPAaBHOBEIICHHBIC W3MEPUTEIBHBIE MO-
CThI?

Ha kakoili Bxoa ocumsuiorpada noaBoauTcs ucciaeayeMoe Hampsokenue? Uem otiu-
YalOTCs OTKPBITHIN U 3aKPBITBIA BXOJAbl M KaK OHU UCIIOJIb3YIOTCS?

Bartmerp kmacca tounoctu 0,5 mMeeT mpenensl U3MEPEHHS MO TOKy S5 A, 1o
HanpspbkeHnro 150 B u 150 nmenenwnid mikanel. 3anuIIMTE PE3yiabTaT HU3MEPEHUS
MOIITHOCTH, €CJIM CTPEJIKa OTKJIOHUIAch Ha 80 nenenuil. [IpuBennure cxeMy BKIIOUYE-
Hus ipudopa.

PeakTrBHas MOIIHOCTh cUMMeTpUYHOM Harpy3ku npu U, = 10 kB, |, = 160 A u3zme-
pseTcsl Mo cxeMme JABYX NMpHOOPOB, BKIIOUEHHBIX Y€pe3 M3MEPUTEIbHbIE TpaHc(op-
MaTOpbl TOKa M HampspkeHus. OmnpenenuTe MOKa3aHWs BAaTTMETPOB M (ha30BbIN
CABUT Harpy3KH, €Clii HOMHHAJIbHbIE JJaHHbIE TpaHcPopMaTopos: |y = 200 A, |, =
5 A, Ujy= 10 kB, U, = 100/+/3 B, a B pe3ynbTate H3MepeHHUs MOTy4eHa MOITHOCTh
Q = 2.4 MBAp. llpuBeaure cxeMmy BKJIIOUEHHS TPUOOPOB.

VYTBepkaeHO Ha 3aceaHnu Kadeapsl «nekrpomexanuka 1 TOO»

npotokoia Ne ot 2022r.

3aB. kadeapoii Kypasens E.A.  3Jk3ameHarop

4.3 Kputepuu onieHUBaHUA

O. B. IleubkoB

Texkymmii KOHTPOJIb 3HAHUM CTyIeHTa OYHOW (OPMBI 00yUEHHUSI OCYIIECTBISAET-
Csl yTeM KOHTPOJIBHBIX OIMPOCOB MEpe]l BBHIOJIHEHUEM JabopaTOpHBIX paboT, MO pe-
3yJbTaTaM BBIMOJIHEHUS J1a00paTOpHBIX paboT; CTy/IeHTa 3a04HON (POpMBI 00yUeHUs —

M0 pe3yJIbTaTaM BBIMOTHEHUS! KOHTPOJIBHOM pabOTHI.

Brinonnenue abopaTopHBIX pabOT C 3alIUTON OTYETA, KOHTPOJIHHOM pPaboTHI,
NPEeIyCMOTPEHHBIX paboyell NpOrpaMMOil JUCHHUILUIUHBI, SBIAETCS HEOOXOIUMBIM
yCIIOBUEM JIOTYCKa CTYACHTA K DK3aMEHY.

IIpome:kyTouHast aTTecTalusi IO pe3ydbTaTaM OCBOCHHS UCHUIUIUHBI B
CEMECTpe TMPOBOAUTCS B (QopMe CEMECTPOBOTO DJK3aMeHa. OK3aMEH MPOBOJAUTCS
MMCBMEHHO 10 OmieTam. B kaxxaom Ouiete comepkarcs 4 TeopeTHUecKre Bompoca u 2
3amaun. MakcumanbHas oreHka o omiery cocrapisier 100 6amios.

Ta6muma 4.1 — Pactipenenenue 6aaioB MO CEMECTPOBOMY AK3aMEHY

MakcuMasibHO
dopma KOHTPOJIA
BO3MOHOE KOJIMYECTBO OAJIJIOB
Borpoc 1 10
BOIPOC 2 10
OTBeTHI Ha BOIPOCHI U pPELICHUE
BOIpOC 3 10
3a/1a4 3K3aMEHAIMOHHOTO
6 Bonpoc 4 10
uieTa
3agada 1 30
3amaya 2 30
HUTOIO: 100
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Bompocbl  0XBaTbIBalOT TEOPETHMUECKYI0 YacTb Kypca, a Takxke TpeOyroT
JE€MOHCTpPALMU MPAKTUYECKUX HABBIKOB, IMOJYYEHHBIX CTYJACHTOM B XOJ/€ BBIIOJHEHUS
nabopaTopHbIX paOoT. [IpaBunbHbIN O0TBET Ha Bompoc oueHuBaercs B 10 Gamios. Eciu
B OTBETE JOMYLIEHbl HETOYHOCTHU JTMOO MPHU HEMOJIHOM OTBETE, OLICHKA YMEHBIIAETCs Ha
5 OamnoB. B ciiyyae HeBepHOro OTBETa Ha TEOPETUUYECKHI BOMPOC OOydaromMiics
MOJIY4aeT 3a HEro HOJIb OaJIOB.

[IpaBunbpHO pemeHHas 3anaya oueHuBaeTcss 30 GamnoB. Eciu B pelieHuu ecTb
HECYIIECTBEHHbIE HETOYHOCTH, HE MOBJIMUSIBLUIME HA pe3yJbTaT, MAKCUMaJllbHAsl OLICHKA
yMeHblIaercss Ha 5 OamioB. Ecium He yKa3aHbl WM HEBEPHO YKA3aHbl €IUHUIIBI
u3MepeHus (PU3MYECKUX BEIMYUH, OlleHKa cHuxkaeTcs Ha 10 6amnoB. Ilpu HenmomHom
pemieHur JMOO TpUBEAEHA HEMpaBUJIbHAS CXeMa W3MEPEHHs NpPU MPABUIBHBIX
BBIUMCIICHUSAX, OIIEHKAa yMeHbluaerca Ha 15 OamoB. Ilpu HemosHOM pemieHuH C
omuOKaMu B BbIYUCIEHUAX orneHka cocraiaser 10 OGamos. [lpu oTcyrcTBUU
BBIMOJTHEHUS 3a/1aHUsI 00y4aIOLUIACS MMOIy4YaeT HOJIb OaJIOB.

[lonyyennsle Oanmibl 32 OTBETHI Ha BOIPOCHI M 3aJjauM OWiieTa CyMMHPYIOTCH,
UTOroBag oleHkKa BeIBOAUTCS 110 100-0a/uIbHOM IIKaIE.

[lonyyennass ounenka mno 100-6amnpHON 1IKane ompenensieT OIEHKY IO
HAIlMOHAJIbHOM mIKaie u mkajae ESTS:

CyMmma 6ainoB Ouenka Onenka
no 100-0anpHOM mIKae no mkayie ECTS 10 TOCYJTApCTBEHHOM IIKaJIe
90-100 A OTJINYHO
80-89 B
75-79 C ROPOTIO
70-74 D
60-69 E YIOBJIETBOPUTEIILHO
35-59 FX HEYJIOBJIECTBOPUTEIHHO
0-34 F A P

* — ¢ 00s13aTEIbHBIM IIOBTOPHBIM M3YUYCHHUCM AUCHHUILIINHBI.

4.4 TlpuMep TeKylIero onpoca Ha JJadopaTOPHBIX 3aHATHAX

Ha npumepe temb! «IloBepka TeXHUYECKUX TTPUOOPOBY
bunet Nel

1. OOBsicHUTE, KaK MPU OBEPKE YCTAHABIMBAETCS COOTBETCTBUE MPHOOpa KIaccy
TOYHOCTH.

2. YKaXuTe HEMPaBUIHLHOE YTBEPIKICHHE: MOTPEITHOCTh CPE/ICTBA U3MEPCHHUS, HE
3aBHUCSIIAS OT U3MEPSIEMOU BEIMYUHBI, IPU OTKJIOHEHUH BIUSIOMINX (DAKTOPOB OT
HOPMAaJTbHBIX 3HAYCHHM, SBIISICTCS. :

1) MHCTPYMEHTAIBHOH; 2) MYJIbTUIUTMKATHBHOM;
3) agAUTHBHOMM; 4) NOTMOIHUTEILHOM.
3. Kimacc rounoctu npubopa 1.5. Uto onpenensieT 3To 4ucio?
1) HauOoJIbIIIee TOIMYCTHMOE 3HAYCHHE a0COTIOTHOW MOTPEITHOCTH;
2) HauOOJIbIIIee TOMMYCTUMOE 3HAYCHHE OCHOBHOM MPUBEICHHOW MTOTPEIITHOCTH;
'3 HanOoJIbITIee JOMYCTUMOE 3HAUCHHE OCHOBHON OTHOCUTEIHHOU MOT PEITHOCTH;
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4) HauOobIlee TOMYCTUMOE 3HAYCHUE OCHOBHOM IMOTPEITHOCTH, IPUBEICHHON K
JUTAHE TIKAJIbI;
5) npyroii oTBET (OOBSCHUTB).

4. C xakoil HanOoJbIIeH a0COMIOTHON MOTPEMIHOCTHI0 MOKHO U3MEPUTh TOK CHIION a
2A amriepMeTpoM KJiacca TOYHOCTH 2,5 C TIpe/iesioM u3mepeHus SA?
1) 6.2 %j; 2) 1%;

3)0,12 A; 4) 6,2 A.
5) npyroii oTBeT.

5. [IpuBenennas norpemHocts u3mMepenus Hanpsokenus 100 B mudpoBsiM BOABT-
metpoM ¢ nipeaenom uzmepenus 200 B cocrasuna 0,6%. lonyctuma iu 3ta no-
IPEIIHOCTh 17151 Kiacca tounoctu 0.5/0,2 ?

1) na, T.k. /vy max/>0,6%; 2) na, T.Kk. /y max/<0,6% ;
3) mer, T. k. [y max/ > 0,6 %; 4) net. T. K. /y max/ < 0,6 % ;
5) naHHBIX JUIS OTBETA HEJJOCTATOYHO.

OTBET MOATBEPAUTH PACUCTOM.

5 PEKOMEHAYEMAS JIUTEPATYPA
I Ocnosnasn numepamypa

1. Metposioruss U D3JIEKTPUYECKHE H3MEpPEeHUsl [DJIEKTPOHHBIM pecypc]: ydeo.
nocobue s By3oB / E. JI. llabanmun [u np.]; mox pen. E.Jl. [llabanguna; ®IAOY
BIIO «Poc. roc. mpod.-nmemaror. yH-T» . —2-¢ u3Ad., nepepad. u mom. — 12 M6. —
ExatepunOypr: PI'TIITY, 2013. — 1 ¢aitn. — Cucrem. tpedoBanus: Acrobat Reader.
http://ec.donntu.ru/MarcWeb/Exe/OPACServlet.exe

2. BoctpoknyrtoB, H. H. Dnexktpuueckue uzmepenus : yuedHoe nmocoodue / H. H.
BocTtpoknyToB. — MockBa : AkaneMus cTaHIapTH3alMK, METPOJIOTHH U cepTU(HUKaInH,
2017. — 321 c. — TekcT : snmekTponHbli // IludpoBoit obpazoBatenbHbIl pecypc IPR
SMART : [caiit]. — URL.: https://www.iprbookshop.ru/78189.html— Pexum noctyma:
JUTSL aBTOPU3HP. TIOJIb30BATEIICH.

II /lononnumenvnas atumepamypa

3. Kum, K. K. Dnexrpuueckue u3MepeHUs: HEINEKTPUUECKUX BEIMYMUH : y4el.
nocobue / K. K. Kum, I'. H. Aaucumos, A. A. Tkauyk. — Capatos : Aii [Iu Op Menua,
2019. — 137 c. — Tekct : snexrponssiii // Lludposoit o6pazoBaTenpHblii pecypc PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/85852.html — Pexxum nmoctyma:
JUT aBTOpU3Hp. mosb3oBareneid. - DOI: https://doi.ru/10.23682/85852

4. BoctpoknyroB H.H. DOnektpuueckue wusmepeHuss : ydyeOHoe mocodue /

BoctpoknyroB H.H.. — MockBa : AxkaaemMusi cTaHIapTU3alUM, METPOJIOTMUA U
ceprudukanuu, 2017. — 321 ¢. — ISBN 978-5-93088-188-2. — Tekcr : syeKTpoHHBIH //
IPR SMART : [caiir]. — URL: https://www.iprbookshop.ru/78189.html (mara

obpamenus: 05.12.2021). — Pexxum goctyma: it aBTOPU3HP. TOTb30BATEIICH.
5. DnekTpopaauonu3sMepeHust [INeKTPOHHBIN pecypc] : YUEOHUK JJisl aKkaJleMuye-
ckoro Oakanaspuara / [llummapes Bnagumup FOpeesuy, [llannn Bragumup MBanoBuu
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; B.JO. ummapes, B.M. Illanun. — 3-e u3a., ucop. u gom. - 51 M6. — Mocksa :
Opaiit, 2018. — 1 daitn. — Cucrem. TtpeboBanusi: Acrobat Reader. URL:
http://ed.donntu.ru/books/20/cd9858.pdf

6. JlobactoB C.A. OCHOBBI METPOJIOTMM U METOJbl H3MEpPEHUs: (HU3NUECKUX

BenuuuH : yuebHoe nmocodbue / JlobactoB C.A.. — CapoB : Poccuiickuii enepanbHbiii
saepHbii ientp — BHUNUOD®, 2018. — 412 ¢. — ISBN 978-5-9515-0406-7. — Texcr :

AJIEKTPOHHBIN /l IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/101930.html. — Pexxum pgocTyna: sl  aBTOPH3HP.
II0JIb30BATEIIEH.

6 YYEBHO-METOJANYECKHUE MATEPHUAJIBI 1O JUCIHUIITINHE

Y4eOHO-MeTOAUYECKHUE U3AaHus, paspadoTanHbie B [loHHTY:

7. BacunbeB, JILA. OCHOBBI METPOJOTHMH U DJICKTPUUYECKUX H3MEPECHUI
[DnexTponHblid pecypc] : koHcnekT jekuuit / JI. A. Bacunser; TOYBIIO "JJOHHTY",
Kad. snmexrpomexanuku u TOD. — Dnexrpon. gad. (1 daitn: 1,7 M06). — JloHenxk :
JOHHTY, 2021. — Cucrem. tpeboBanus: Acrobat Reader. — Pexxum nocrtyma: uepes
JUYHBIN KaOWHET CTY/IeHTA.

8. JlabopaTopHbIi MPAKTUKYM IO JJCKTPHUCCKUM HM3MEPEHUAM [DICKTPOHHBIM
pecypc] : ISl CTYICHTOB 3JIEKTPOTEXHHUYECKHX MPO(HIIciH HampaBieHHUs MOJTOTOBKH
13.03.02 «DaexTposnHepreTrka u saekrporexaukay. U. 1/ TOYBIIO «{oaHTY», Kad.
anektpomexanuku U TOD ; coct. JI.A. Bacunbes, O.B. IlenbkoB. — DnekTpoH. aaH. (1
daiur: 2,66 M6). — lonenk : JJorHTY, 2020. — Cucrem. TpeboBanus: Acrobat Reader.

9. JlaGopaTopHbIi MPAKTUKYM IO 3JEKTPUYCCKHUM HU3MEPCHUSM [DICKTPOHHBIM
pecypc] : ISl CTYICHTOB 3JEKTPOTEXHUYECCKHX MPO(HIcH HANpaBiICHHS IMOITOTOBKH
13.03.02 «DOnexTposnepretuka u snekrporexuukay. Y. 2 / TOYBIIO «louHTY», Kad.
anexktpomexaHuku U TOD ; coct. JI.A. BacunbeB, O.B. IlenpkoB — DnektpoH. aaH. (1
daiin: 1,0 MO). — Honenk : HonHTY, 2020. — Cuctem. TpeboBanusi: Acrobat Reader.

10. JlaGopaTOpHBIi MPaKTUKyM IO JAUCHHUIUIMHE «OJIEKTPUYECKUE U
KOMITbIOTEpHBIE M3MepeHus» B BupryanbHoi cpene MULTISIM @ mns cryngeHToB
AIEKTPOTEXHUYECKUX npoduieit HaIpaBJICHUS ITOATOTOBKH 13.03.02
«OnekTposHepretnka u  anekTporexuuka»y [ T'OYBIIO «JOHHTY», Kad.
anexkrpomexanuku 1 TOD ; coct. JI. A. BacunbeB. — Jlonenk : JJOHHTY, 2022. —
CucrteMm. TpeboBanus: Acrobat Reader. — 3aru. ¢ Tutyn. skpana. — Pexxum nocryma:
4yepe3 JUYHbI KAOMHET CTYACHTA.

11. MeToauveckne yKazaHus K WHIWBHUIYATbHBIM 33JaHUSIM IO DJIEKTPHUUECKUM
U3MEPEHUSIM [DJICKTPOHHBINA pecypc] @ I CTYJACHTOB JICKTPOTEXHUUYECKUX PO duiiei
HanpaBieHUs ToAroToBKH 13.03.02 «DIeKTposHEpreTHKa W AJICKTPOTSXHHKA» /[
I'OYBIIO «IOHHTY», Kad. snexrpomexannku u TOD ; coct. JI. A. Bacumbes. —
Onextpon. mad. (1 daim: 1, 68 M06). - Joweuxk : JOHHTY, 2018. — Cucrem.
TpeboBanus: Acrobat Reader.

JIeKTPOHHO-UH(POPMALIMOHHBbIE PeCYpPChI

OBC JJOHHTY - http://donntu.ru/library
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7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCHUIIJIMHbI

1. JlekunoHHbIe 3aHATHS:

VYueonas ayautopus Ne8.308 yueOHbIil kopiyc 8, 71 TpOBEIEHUS JTEKIIMOHHBIX
1 1a00paTOPHBIX 3aHATUN (MYIbTUMEAUNHOE 000pyIOBaHKE: HOYTOYK, ONEpaIlMOHHAS
cuctema Microsoft Windows XP, Libreoffice 5.3.4.(2017), MmynbTUMe IMIHBINA TPOEK-
Top EPSON EB-S72, sxpan nacrennsiii ELIIES SCREENS M84WV-91; cnenmanu3zu-
poBaHHasi MeOelb: I0CKa ayAUTOPHAs!, apThl, I€MOHCTPALIMOHHBIE CTEH bl U IJIaKa-
ThL.). BO3MOXHOCTB MOJKIIOUEHUs K ceTh «THTepHEeT».

2. JlabopaTopHble padoThI:

JlaGopatopusi anektpuueckux usMepenuit Ne8.308 yueOnblli Kopmyc 8
(MynpTUMEIUITHOE 000pynOBaHME: HOYTOYK, olepanuoHHas cucrema Microsoft
Windows XP, Libreoffice 5.3.4.(2017), mynsTumeuitabiii mpoektop EPSON EB-S72,
skpan HacteHHbli ELIIES SCREENS M84WV-91; cnenuanu3upoBaHHas MeOeIb:
JI0CKa  ayauTOpHas, TMapThl, JIEMOHCTpPAIlMOHHBIE  CTCHIbI W  TUIAKATHL).
DNEeKTPOMEXaHUYECKUE, DIEKTPOHHbIE W IUQPOBBIE H3MEPUTEIbHBIE MPHOOPHI,
YHHUBEPCAIbHBIE DJICKTPOHHO-TYYEBBIE OCHUIUIOTPadbl, TEHEPATOPHl DSICKTPHUUECKUX
CUTHAJIOB, (a30peryasiTopel, TpaHCHOPMATOPHI W aBTOTpaHCPOPMATOPHI, JPYroe
nabopatopHoe 000PYI0BaHHE.

7.3 CamocrosiTesqibHas padora:

[Tomemienust st caMOCTOATENbHON pabOThl ¢ BO3MOMXXHOCTBIO MOAKIIOYEHHS K
cetn «MHTepHeT» M oOecreueHWeM JOCTyna B DJJIEKTPOHHYIO HH(POPMALMOHHO-
o0Opa3oBaTeIbHYIO Cpely OpraHU3aliu: YHTAJIbHbIE 3a1bl, yueOHble Kopiyca 2,3 (KoMm-
NBIOTEPHAsI TEXHUKA C BO3MOXHOCTBIO MOJKIIOUEHHS K cetu «MHTepHeT» u obecrneue-
HUEM JIOCTyNa B DJEKTPOHHYIO HH(pOpManroHHO-00pa3zoBarensHyio cpeny (DUOC
JNOHHTY) u snextponHo-6ubmuoreunyio cuctemy (ObC IPRbooks), a Takxke Bo3-
MOKHOCTBIO WHIMBUIYAIBHOTO HEOTpaHUYEHHOro Aoctymna oOydawomuxcsi B ObC u
BUOC nocpeacteom Wi-Fi ¢ nepconanbabix MoOMIBHBIX ycTpoiicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - o6mectBennas ymnen3uss MPL 2.0, Grub loader for
ALT Linux - munensus GNU LGPL v3, Mozilla Firefox - munensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - munensuss GNU GPL).
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