MUWHUCTEPCTBO OEPA3OBAHWSA 1 HAYKU
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PABOYAS ITPOTPAMMA JUCHUITJIMHBI
b1.0.18 DuekTpryeckne 1 KOMIbIOTEPHbIE H3MePECHUSA

(XOZ ¥ HaUMEHOBAaHHE JUCIUIUINHEI COTTIACHO YIeOHOMY ILIaHYy)

13.03.02 DneKkTposHepreTuka 1 3JIEKTPOTEXHHUKA

(k01 ¥ HAMMCHOBAHHE HANPABJICHUS IOATOTOBKH / CIICLHATBHOCTH)
BHepFOYCTaHOBKI/I Ha OCHOBE BO300HOBJIIEMBIX
HNCTOYHHUKOB SHCPIur
(HaMMeHOBaHHe MPOQUIIS / MAaTUCTEPCKOM POrPaMMBI /CITeI{HaTH3IIHH)

OakanaBpuaT

(bakanmaBpuat, MarucTparypa, CrielHaInTeT)

OYHas1, 3a09Hast

(o4Has1, 3a04Hast, OYHO-3a04HAS)

HaHpaBJIeHI/Ie IIOATOTOBKH.

HamnpasieHHOCTH(TIPOQHIIB):

[Iporpamma:

dopma oOydeHwus:

®dopma oOydeHus Ounas 3aouHas
Cemectp 4 5
OO61ast Tpy10EMKOCTBH B 3.€./9acax 4,0/144 4,0/ 144
KonrakTHas padota (4ac.) 72 14
Jlexinu (dac.) 34 4
ITpakTuyeckue 3aHsTus (dac.) . -
JlaboparopHbie pabOThI (4ac.) 34 4
CamocTosiTenpHas padoTa (4Jac.), B TOM YUCTIe 18 112
Kypcogoii mpoekt/pabora (cemectp) - -
Kontposs (9x3amen/3auéT, vac.): sK3ameH, 54 | sk3ameH, 18

Jonenk, 2023 r.




PabGouast mporpamMma IUCHUIIIUHBI  «DJIEKTPUUECKHE ¥  KOMIBIOTEPHBIC
U3MEpPEHUs» COCTaBjeHa B COOTBETCTBHUM C Y4E€OHBIM IUIAHOM [0 HaIpaBJICHHUIO
MOATOTOBKHU 13.03.02 «INEKTPOIHEPTETUKA U AIEKTPOTEXHUKA,
HanpaBJICHHOCTh(TIPOPHIIL)  «DHEPrOyCTAHOBKM HA  OCHOBE  BO300OHOBIISIEMBIX
MCTOYHUKOB 3Heprum» s 2023 rona npuéma.

Cocrasurens:

noueHT Kadeapsl « NeKTPOMEXaHHKA H 'f()')»£ H., JIOLEHT

- - JLLA. Bacuises

E»‘ | e
L Adannce)
Pabouwas nporpaMma paccMOTpeHa H NPHENTA Ha 3acefanud  kadeapsl
«Inexrpomexannka u TOD». .
[lporokon ot «/3 » U5 2023 rona Ne 7.
3aseayroumit kapeapon 2 E.A. Xypasens

(mosmcs ) (®HN0)

Paboyast mporpammMa corjiacoBaHa ¢ BbImycKamomeil kadeapoi «Dnekrpude-
CKHE CTaHILIH. .

[Tporokom ot « /¥ » oL 2023 roma Ne /

3aBeayromuii kapeapoi —t C.H. Txauyenko

(nounuc'b)

Pabouast mporpamma omo0peHa y4yeOHo-MeToauueckoii komuccueit 'OYBIIO
«losHTY»no nHanpasnenuto noaroroBku 13.03.02 «DnexTposHepreTuka U 3JIeKTpPO-
TEXHUKA.

[Tpotokon oT « A2 »

™
™

9 2023 roma Ne 7

[Ipencenarens =<# C.H. Tkauenko

(noun'uc&,)

Pabouas nmporpamma npoasiena s 20 roja npuéma Ha 3aceaHuu Kadeapbl
«nekTpoMexanuka u TOI».

[IpoTokon oT « » 20 roma Ne
3aBenyromuii kadeapoi

(moamuce) (®.1.0.)
CornacoBaHo C BbITycKaroIieh kadeapoi « INeKTPUIECKUE CTAHIIUN.
3aBenyromuii kaheapon

(moxmuce) (®.11.0.)

Pa6ouas mporpamma mpoasiena s 20 rojia mpuéMa Ha 3acelaHuy Kadeapbl
«AnexTpoMexanuka u TOD».

IIporokoi ot « » 20 roaa Ne
3aBenyromuii kadeapoi

(moamuce) (®.1.0.)
CornacoBaHo C BbITycKaroIel kadeapoi « INMEKTPUIECKUE CTAHIIUN.
3aBenyronuii kadenpoit

(moamucek) (®.1.0.)



1 OBBEKT, HEJIb U 3AZTAYN OCBOEHMUSA TUCHUIIJINHBI

JlucrumimHa ~ paccMaTpUBAeT  BOMPOCHI  METOJOJIOTHM W TEXHOJOTHHU
AMEKTPUYECCKUX U KOMITHIOTEPHBIX U3MEPEHUM.

[leap IUCHUIIIMHBI: HM3YyYEHUE CTYJACHTAMU CPEICTB AJICKTPOU3MEPHUTEIHLHON
TEXHUKHA, METOJIOB M TEXHOJIOTHMH W3MEPECHHS DJICKTPUYCCKUX, MATrHUTHBIX U
HEDJIEKTPUYECKUX BEJIMYMH, CHOCOO0B OOpaOOTKM M TMPEACTABICHUS pPE3yIbTaTOB
WU3MEPEHUN.

3amaun MUCHUIUIMHBI: TPUOOPETEHUE CTYICHTaMH 3HAHWW OCHOBHBIX THIIOB
CPEJICTB DJIEKTPUUECKUX M KOMITBIOTEPHBIX U3MEPEHUN, YMEHUN BHIOUPATh METOJUKY U
TEXHOJIOTUIO H3MEPEHHMs, HABBIKOB HCIOJIb30BAaHUS H3MEPUTENbHBIX TPUOOPOB U
MPOBEICHUS U3MEPUTEIBHOTO SKCIIEPUMEHTA.

B pe3ynbTaTe 0CBOCHUS TUCIUTIIMHBI CTYACHT JTOJKEH:

3HamMb.:

— BUJIBI U METOIbI U3MEPECHHUI;

— XapaKTePUCTHUKH CPEJCTB N3MEPCHUIA;

— METOJIbl YMEHBIIICHHSI TIOTPEITHOCTH ¥ HEOTIPEACIICHHOCTH U3MEPCHUN;

— CIocoObl 00pabOTKHU U MPEACTaBICHUS PE3YJIbTaTOB U3MEPECHU,

— IPHUHIIUIBI YCTPOHCTBA, PAOOTHI U MPUMEHEHUS dICKTPUICCKUX U
KOMITBIOTEPHBIX H3MEPHUTEIBHBIX CPEJICTB;

ymemy:

— TIPOBOJIUTH U3MEPEHUS B DJIEKTPOTEXHUYECKUX YCTAHOBKAX;

— IPUMEHSTH JIEKTPUUECKUE U KOMITBIOTEPHBIE U3MEPHUTEIIbHBIE CPENICTBA,

— UCIOJIb30BaTh METOJIbI 00PabOTKH IKCTIEPUMEHTAIBHBIX JIaHHBIX;

— OIICHUBATh TOYHOCTHh U3MEPEHUH;

— U3MEPATH DJICKTPUIECCKUE, MATHUTHBIC U HEAJIEKTPUUECKUE BEITMYUHBI;

e1a0emo.

— METOJIUKAMU U TEXHOJIOTUSIMU U3MEPECHHUI;

— HaBBIKAaMH PAOOTHI C 3JIEKTPON3MEPUTEIHHBIMH MPUOOPAMH.

[Ipomecc m3ydyeHUs AWCHMIUIMHBI HAmpaBiieH Ha (GOpMUpOBAHHUE CIEAYIOIINX
KOMITIETEHIIH

— CIOCOOEH MPOBOUTH H3MEPEHUS ICKTPUUCCKUX U HEIJICKTPUUICCKUX BEITMINH
NPUMEHHUTEIBHO K 00bekTaM npodeccronanbHoi aestenbaoctu (OITK-6).

2 MECTO JUCHUIIIMHBI B OCHOBHOM OBPA3OBATEJBHON
IMPOTI'PAMME

JlucuuIanHa OTHOCUTCS K IUKITY TTPO(EeCCHOHANBHBIX JTUCITUIUINH 0053aTeNbHON
4acTH Y4eOHOro IJI1aHa.

basupyercst Ha 3HaHUAX U YMEHHSIX, KOTOPbIE CTYACHT MPHOOPE MPU OCBOSHUU
IPEIIIEeCTBYIOUINX JUCIUILIUH:

¢u3rka, TeOpETUUYECKHE OCHOBHI JIEKTPOTEXHHUKH, BBICIIAsi MATEMATHKA.

3HaHHWA W YMEHHUA, NPUOOPETEHHbIE NPHU OCBOCHUU JAaHHOW JHCUUIUIMHBI,
pealn3yIoTCsl CTYACHTOM MPHU U3YYEHHH BCEX MOCIEAYIOIUX TEXHUYECKUX AUCIMUILTUH
0akaaBpCKOil 1 MarucTepCKO MporpamMmm MoArOTOBKH.
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3 CTPYKTYPA U COAEP) KAHUE JUCIIUIIJINHDbI

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

KosmuecTBo yacos
No
e HanmenoBanue Tem (ounasi/3aouHas popma)
Vel (comepxkaTelbHBIX MOJTyJICH) Beero B TOM YHCIIe
Jlexuuu|IIpaxrt | JTabop. | CPC
1 | Tema 1 OCHOBBI METPOJIOTHUHU 18/27 8/1 - 6/2 4/24
5 Tema 2. Aiianorom,le CpeAcTBa 30/29 19/1 i 14/2 4126
WU3MEPCHUI
3 Tema 3. LludpoBsie n3MepUTENbHBIC 10/25 a1 i 2/0 4/24
pUOOPHI
4 Tewma 4. K?MHB}OTepHBIe CpeicTBa 9/9 211 i 6/0 1/8
N3MEpCHH
5 | Tema 5. TexHonmorum u3MepeHun 16/24 6/0 - 6/0 4/24
5 Tema 6. U3mepurenbHbie 3/6 20 ) 0/0 1/6
UH(GOPMAITMOHHBIC CHCTEMBI
KonTakTHas paboTa(JIOMOHATEbHAS) 4/6
KypcoBas pabora (mpoekr) -
Hroro o Buaam 3aHsITHI 90/126 | 34/4 - 34/4 | 18/112
KonTposb 54/18
NTOI'O 144/144

(I)OpMI/IpOBaHI/le KOMHeTeH]_[I/lﬁ B pe3yjabTatTe 0CBOCHUA TEM NHCHUIIJIMHBI

TeMbl TUCLUIUINHEI, HAlleJIEHHBIE Ha BHIPAOOTK
Komnerenuuu et > Hall P Y
KOMIIETEHIINHT
OIIK-6 Tempr 1 -7
3.2 Jlekuuu

Tema 1. OcHOBBI METPOJIOTHH.

ConeprkaHue TeMBI 1:

OcHOBHbIE TOHSTUS MeTpojoruu. Bunel usMepenuil. MeToabl H3MEpEeHUI.
CpencrtBa u3MepuTenbHON TeXHUKH. EquHCTBO M3mMepeHuid. ['ocynapcTBeHHas cuctema
oOecrieueHusi enuHCTBa u3MepeHuil. [loBepka u kanuOpoBKa CPENCTB M3MEPUTEIHLHOMN
TEXHUKH.

[IoHsiTHE TOTPEMIHOCTH W3MEPEHUW. UYHCIOBBIE OLEHKH IOTPEIIHOCTH.
CocraBnsiomiue MNOTPEUIHOCTEN H3MEPEHUN. YMEHBIICHHE CUCTEMATHYECKUX U
CIIy4alHBbIX NOTPEIIHOCTEN n3MepeHnid. Kiaccel TOUHOCTH CPEACTB U3MEPEHHUIA.

O6paboTka pe3yiabTaToB wu3MepeHuil. I[lokazarenu TOYHOCTH U3MEPEHUM.
[IpaBriia  BbIpakeHUsT MoOKaszaTenedl TOYHOCTH. IIpencraBiieHne  pe3ynbTaTOB
U3MEpEeHU. Beruncnenue 3HaueHus nu3MepseMon BenunuuHbl. [Ipouenypa oneHuBaHus

4




norperrHocTd. OlleHWBAaHHE MOTPEIIHOCTH OJHOKPATHBIX MPSIMBIX W KOCBEHHBIX
W3MEPEHUM.
[ToHsiTHe HEONpPEIEICHHOCTH H3MepeHMs. UHCIIOBbIE OLEHKH W KaTeropuu
HeomnpeaeneHHocTy. [Ipolieaypa olieHMBaHKUS HEOPEACIICHHOCTH U3MEPEHHIA.
Jlutepatypa k Teme 1: [1, 2, 7].

Tema 2. I3MepuTeabHbIN SKCIEPUMEHT.

ConepkaHue TeMBbI 2:

[leas wu3MeputTenbHOTO HKcrepuMeHTa. OpraHuzanuss W I[JITAHUPOBAHHE
U3MEPUTEIBHOTO JKchepuMeHTa. [IpoBeneHrHe W3MEPUTEIBHOTO  AKCHEPUMEHTA.
O6paboTka ¥ aHaIW3 pE3yJbTaTOB HU3MEPUTEIBHOTO 3KcrepuMeHTa. OlleHHBaHUE
MOTPEIIHOCTU U3MEPUTEIBLHOTO SKCIIEPUMEHTA.

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

Tema 3. AHamoroBbI€ CPENCTBA U3MEPECHUM.

ConepxaHue TeMbl 3:

DNEeKTPOMEXAHUUECKHE puOOpHI. duznyeckue OCHOBBI paboTHI.
MarauToanexkTpudyeckue npuOOpHI. MarsuTosneKTpudyecKre npuOOopEI C
npeoOpazoBaTesIMU. DIEKTPOMArHuTHEIE IPUOOPBL. DIEKTPOIMHAMUYECKUE TPUOOPHI.
®deppoauHamuueckue TpUOOpBl. DIeKTpocTaTHueckue npuOopbl. WHAYKIMOHHBIE
npudopsl. Peructpupytoiue 31eKTpoMeXaHUueCKHE TPUOOPHI.

W3meputenbHble npeoOpa3oBaTeNd 3JIEKTPUUYECKUX BEIMYMH. Pe3ucTuBHBIE
npeoOpazoBarenu. VHIyKTUBHBIE M €MKOCTHbIE TIpeoOpazoBaTenu. M3MeputenbHbIe
TpaHchopMmaropsl  HamnpsbkeHus.  V3MmepurenbHble  TpaHc@opMaTopbl  TOKA.
DJIEKTPOHHBIE peoOpa3zoBaTesid. Y HU(UIIUPOBAHHBIC MPEOOPA30BATEIH.

[Ipubopel cpaBHeHusi. WM3mepuTenbHblE MOCTBHL. YPAaBHOBEIIEHHBIE MOCTBI
MOCTOSIHHOTO TOKa. HeypaBHOBELIEHHBIE MOCTHI MOCTOSIHHOTO TOKa. M3mepurenbHble
MOCTBI IEPEMEHHOTO TOKA.

DNeKTpOHHbIE MPUOOPBL. DIEKTPOHHO-TYYEBbIE OCHHIIOTpadbl. DIEKTPOHHO-
aydyeBasi TpyOka. CTpyKTypHas cXeMa yHUBEpcalbHOTO ociuuiorpada. Pa3zsepTka B
DJI0. Kamubpatopsl. Habmronenue ¢GopMbl SIEKTPUUECKUX CHUTHANOB. M3mepeHue
[IapaMeTPOB 3JIEKTPUUECKUX CUTHAJIOB.

Jlureparypa k Teme 3: [1, 7].

Tewma 4. {udpoBbie u3MepuTEIHHBIE MPUOOPHI.

ConepxaHue TeMbI 4:

[IpeoOpazoBaHue aHATIOrOBOM BEJIMYUHBI B IU(POBOM KOA. MeToabl U ciocoObI
aHajoro-iudpoBoro  mpeoOpazoBaHus. METPOJOTHYECKUE  XAPAKTEPUCTUKU U
norpemoctu  [[UIl. Pexumer pabotel. LUII mnocnepoBatensHoro cuera. IIUII
nocienoBatenbHoro npudmmkenus. ALl cauteiBanus. [{UII ¢ ananoro-auckpeTHbIM
orcuetoM. [ludpossie MynbTuUMeTpbl. [{udpossie peructparopsl. Ludpossie
octuiorpadsl. [udposoit mroMuHOopopHBIN ociuiorpad.

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

Tema 5. KoMInbloTepHbBIE U3MEPEHUS.

ConepkaHue TeMbl 5:

KomnbroTepHbie U BUPTYyalibHbIE U3MEpPUTENbHbBIE cpeAcTBa. [Iporpammupyemsbie
MHOTO(YHKIIMOHANIbHBIE MpuOopbl. KoMmmbloTepHBIE HW3MEpUTENBHBIE  CPEICTBA.
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BupryanbHble H3MEpUTENIbHBIE CPEACTBA. BHUpTyaabHBIC H3MEPUTEIbHBIC MPUOOPHI.
BupryanbHble H3MEPUTEIBHBIE Ta00PaTOPUH.
Jlutepatypa k Teme 5: [1, 2, 7].

Tema 6. TexHOIOrMU U3MEPECHUI.

ConeprkaHue TeMbl 6:

_TexHonorun u3MepeHus JIEKTPUUECKUX BENWYMH. V3MepeHue HamnpspKeHUuN U
TOKOB. M3mepenue dyactoTel. HM3MepeHne mnapaMeTpoB SJIEKTPUYECKHUX LIEMEH.
N3mepenne MomHocTu. M3mepenue anekTpuueckon s3neprun. Mamepenue nokasareneu
KAa4eCTBA JIEKTPUUECKOU SJHEPTHH.

Texnonorun U3MEpPEHUS MAarHUTHBIX BEJINYMH. N3smepurenbHbIe
npeoOpa3oBaTely MarHUTHBIX BeMWYHH. M3MepeHne XapakTepuCcTUK MAarHUTHOTO TOJISL.
N3mepeHne XxapakTepUCTUK MATHUTHBIX MAaTEpUAJIOB.

TexHOIOruM W3MEpPEHUsT HEINEKTPUYECKUX BEIUYUH. CTPYKTYpHBIE CXEMBI
npudopoB.  ['eHeparopHble  mIpeoOpa3oBaTeNM  HEIJIEKTPUUYECKUX  BEJIMYUH.
[TapameTpuueckue npeoOpa3oBaTeny HEINEKTPUUECKUX BelnduH. [Iprumepsl npudbopos
JUISL U3MEPEHUSL HEAJIEKTPUUECKUX BEJIMYMH

Jlureparypa k Teme 6: [1, 7].

Tema 7. 3meputenbHbie ”HOOPMAIIMOHHBIC CUCTEMBI.

Copep:xaHue TEMEI /.

Hocurenu wm3mepurtenbHONH HMHGOpPMAMK M WX HHPOPMATHBHBIC IIapaMETPHI.
[TorsiTne 00 W3MEPUTENBHBIX CHCTEMaxX, CHCTEMaxX aBTOMATHYECKOTO KOHTPOJI,
CHUCTEMaX TEXHUYCCKOHN JUArHOCTHKH, CUCTEMaX paclio3HaBaHUs o0pasa.

Jlutepatypa k Teme 7: [1, 7].

3.3 IlpakTnyeckue (CEeMUHAPCKHE) 3AHATHS

[TpakTryeckue 3aHATHS yU€OHBIM IJIAHOM HE MPETyCMOTPEHBI.

3.4 JlaGopaTopHbIe padoThI

No Tema paGoTsI O0neM, yac. [Jlutepatypa
n/m OYHas/3a04Hasl
N3yuenune 1ab0paTOPHBIX CTCHI0B, H3MEPHUTEIbHBIX
1 2/0 [8]
MPUOOPOB U CXEM UX BKJIIOUCHHS
2 | IToBepka TEXHHYECKHUX TPUOOPOB 2/2 [8]
3 | KocBeHHbIE H3MEPEHHUs 2/0 [8]
4 | 3MepeHne MOITHOCTH 2/0 [8]
5 | IloBepka MHIYKIIMOHHOTO CUETYHKA 4/0 [8]
6 | Mi3mMepuTelbHBIC MOCTBI TOCTOSIHHOTO TOKA 2/0 [8]
7 | VI3MepuTeNIbHBIA MOCT IIEPEMEHHOTO TOKa 2/0 [8]
8 | DneKTPOHHO-IY4YeBOM ocuiIorpad 4/2 [9]
9 | Hudposoii vacTroToMep 2/0 [9]
10 | 3HaKOMCTBO ¢ BUPTYyaabHOM JJaboparopueit Multisim 2/0 [10]
Hudposoit ocuumiorpad B BUPTyaIbHON
1 nadoparopun Multisim 200 [10]




12 | smepenus B BUpTyaabHOM Jabopatopun Multisim 2/0 [10]
13 | I3amepeHre COnpOTHBIICHUS U30JISILIH 2/0 [8]
14 | IamMepeHne MOIITHOCTH B TpeX(Pa3HbIX IEMIX 2/0 [9]
15 OmnpepencHre XapaKTEPUCTHK MarHUTHBIX 210 [9]
MaTepHajoB
UTOI'O 34/4

3.5 CamocTosiTesqibHas1 padoTa CTy/IeHTa

No . OOneM, Jac.
Buapl camocToATensHOM pabOThI CTY/ICHTA
/1 OYHas/ 3a0UHas
1 N3ydeHune JIEKIIMOHHOTO MaTepuaia 9/88
2 [TonroroBka Kk 1a00paTOPHBIM paboTam 9/12
3 [ToaroToBKa K MPAKTUYECKUM 3aHATHSIM -
4 BelnonHeHne KypcoBOTo npoeKTa (padboThl) -
5 BrinosHeHHe MHAMBUAYAILHOTO 3aJaHUS 0/12
NTOI'O 18/112

3.6 KypcoBoii npoekT (pa6oTa), HHIUBHAYAJIbHOE 3a1aHHUE

KypcoBoii npoekt (paboTa) N0 JUCUUIIIIMHE YY€OHBIM JIAHOM HE MIPELYCMOTPEH.
NunuBuayanbHOe 3aaHue MPEAyCMOTPEHO JJIS CTY/IEHTOB 3a04HOM (POpMBI 00yUEeHHUSI.
TemaTuka MHIMBHUAYAJTBHOTO 3aJaHUSl CBs3aHA C CAMOCTOSITEIBHBIM BBINOJTHECHHUEM
pacueTHOU paboThl B cooTBeTCTBHH € [11]. O0BbeM yueOHOM Harpy3Ku MPHU BHITIOJHEHUN
WHIWBUIYAJIbHOTO 3aaHus — 12 4acos.

4 ®OHJ OHEHOYHbBIX CPEACTB

4.1 Kpurepuum " WKaJbl AJA HHTCTPUPOBAHHONH OLICHKH YPOBHS
c(popMHUPOBAHHOCTH KOMIIETCH M H

Cocmasnaiowas Komnemenyuu — NOJTHOMA 3HAHUL

- HyJIEBOM ypOBEHb: HEBEpPHbIE, HE apTYMEHTHPOBAHHBIE, C MHOKECTBOM I'PYyObIX
OIIMOOK OTBETHI HA BOMPOCHI. YPOBEHb 3HAHUI HI)KE MUHUMAIIbHBIX TPEOOBaHUM;

- MUHAMAJIbHBIM YPOBEHb: JaHbI HE MOJHBIE, HETOUYHBIE U HEAPTYMEHTUPOBAHHBIC
OTBETHl Ha BOIMpOCHlL. [lomyieHo MHOro rpyObIx OIIMOOK. YPOBEHb 3HAHUW HMXKE
MUHUMAJIbHBIX TPEOOBAHMIA;

- TIOpPOTOBBIM  ypOBEHb: JaHbl HEJOCTATOYHO TMOJIHBIE, TOYHBIE W
apryMEHTHUPOBAHHbIE OTBETHl Ha BOIPOCHL. [LIOXO 3HAaeT TEpMHHBI, ONPEACICHUS U
MOHATHSI; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIIECHUS, MPUHIUIIBL. [[omylieHo MHOro
HErpyObIX OIINOOK;

- CPEHMM YPOBEHb: JaHbl JOCTATOYHO IOJIHBIE, TOYHBIE U apTyMEHTUPOBAHHBIC
OTBETHI Ha BOIIPOCHL. B 1€710M 3HAET TEPMUHBI, ONPEACICHUS U MOHITHUSA;, OCHOBHBIC
3aKOHOMEPHOCTH, COOTHOIIEHUS, TNPUHIUNBL. JOMYyIIEeHO HECKOJBbKO HerpyObIx
OIIHOOK;




- IIPOJIBUHYTBIM YPOBEHB: AaHBI ITOJHBIE, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI
Ha BONPOCHL. 3HAET TEPMHUHBI, ONPEAEICHUS U MOHATHS;, OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOUIEHMSI, IPUHLMIIBL. J[0MMyI1eHO HECKOJIBKO HETpyObIX OLIMOOK;

- BBICOKMI YPOBEHb: JaHbI IIOJHBIC, TOYHBIE U apTyYMEHTUPOBAHHBIE OTBETHI HA
BOIIPOCHI. 3HAa€T TEPMUHBI, ONPENECICHUS U IOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOILLIEHHUS, IPUHIUIBL. JIOIIyIIEHO HECKOJIBKO HETOYHOCTEM.

Cocmasnaowas KomnemeHyuu — yMeHus

- HYJICBOW YPOBEHB: IMOJHOE OTCYTCTBHE MOHUMAHUS CYyTH METOIMKU PEIICHUS
3a/1a4yu, OMYIIEHO MHOKECTBO IPyOEHIIIX OMMOOK / 3a1aHUsI HE BBITTOJTHEHBI BOOOIIIE;

- MUHAMAJIBHBIN YPOBEHB: CJIa00€ MOHUMAaHUE CYTH METOJHMKHU PEIICHUS 3aauH,
JONyIIeHbl TpyOble omuOku. Pemienus He oOocHOBaHB. He ymeeT wucmosib30BaTh
HOPMAaTHUBHO-TEXHUYECKYIO JTUTEPATYPY;

- IIOPOTOBBIi YPOBEHb: JIOCTATOYHOE ITOHMMAHHE CYTH METOIUKH PeIICHUS
3a/1a4u, JOMYIIEeHbl omnOKKU. PemeHus He Bcerga 0OOCHOBaHBI. YMEET HCIIOJb30BaTh
HOPMATHUBHO-TEXHUUYECKYIO JuTeparypy. Ciabo OpHEHTHpYEeTCS B CHEIHaIbHOU
Hay4IHOM JINTEpaTypeE;

- CpemHui YypOBEHb: B IIEJIOM IOHMMAeT CYTh METOAMKH PEIICHHS 3aa4dH,
JIonyiieHsl omuOku. Peiienuss He Bcerga OOOCHOBaHBI. YMEET HCIOJIb30BATh
HOPMATHBHO-TEXHUYECKYIO U CIECIUATBHYIO HAYUHYIO JIUTEPATYPY;

- TIPOJABUHYTHIA YPOBECHB: B IICJIOM IMOHUMAET CyTh METOJHMKH PEIICHHS 3aauH,
nomymieHbl  HeTo9HOCTH. CrmocoOeH 000CHOBAaTh peEIICHHS. YMEET HCIOJIb30BaTh
HOPMAaTHBHO-TEXHUYECKYIO U CIEIUATBHYIO HAYYHYIO JIUTEPATYPY;

- BBICOKHMI YpOBEHB: MOHHWMAET CYTh METOAWKH perieHus 3amadn. CrocoOeH
000CHOBaTh  peIICHHS. YMEET HCIOJIb30BaTh  HOPMATUBHO-TEXHHUYECKYIO H
CIEIIUAJIBHYIO HAYYHYIO JINTEPATYPY, IEPEIOBOM MPOU3BOACTBEHHBIN OIIBIT.

Cocmasenarowas komnemeHyuu — 61a0deHue HagblKamu

- HYJICBOM YypOBEHb: HE JAEMOHCTPUPYET BJAJCHUEC HABBIKAMH BBIIOJTHEHUS
npodeCCUOHANIbHBIX 33/1a4. He MOXeT BBITIOJIHUTD 3a/1aHUs;

- MUHUMAaJIbHBIA YPOBEHb: HE IEMOHCTPUPYET BIIAJICHUE HABBIKAMU BBITTOJTHEHHUS
npodeCCUOHANIBHBIX 3a/1au. VICTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH TPU BHITIOTHEHUU
OTJICTBbHBIX 3aJlaHUM;

- TIOPOTOBBI YPOBEHb: BIIAJICET HABBIKAMU BBITIOJTHEHUS TPOQPECCHOHATBHBIX
3a/1a4 Ha MOPOTOBOM YPOBHE. 3alaHusl BBINIOJIHSAET MEIJICHHO U HEKAYECTBEHHO;

- CpeIHUY YPOBEHB: BIAJCET HABBIKAMH BBITIOJTHEHUS MPOPECCUOHAIBHBIX 3a]1a4.
3aanusl BHIMOTHSET HA CPETHEM YPOBHE IO OBICTPOTE U KaYECTBY;

- TPOABUHYTHIM YpPOBEHB: BIAJCET YBEPEHHBIMU HABBIKAMH BBIIIOJHECHUS
poeCCHOHANIBHBIX 3aJ1ad. BBICTpO M Ka4YeCTBEHHO BBIMOJHSACT 3aJaHUS, HHOTJIA
JIOITyCKasl HE3HAYUTEIbHbBIC MIOTPEIIHOCTH;

- BBICOKMH YpPOBEHb: BJAJEET YBEPECHHBIMHM HABBIKAMU  BBINOJIHEHUS
npodeCCUOHANIBHBIX 3a/lady. bBBICTpO W KA4YeCTBEHHO BBINNOJHSACT 3aJaHusl, MpPU
HEO0OXOIMMOCTH JIEMOHCTPUPYS TBOPUECKUM MOJIXOI.

Obobwennas oyenka cghopmuposanHocmu KOMnemeHyutl



- HyJICBOW YpOBEHB: Ha HYJIEBOM YPOBHE C(POPMHUPOBAHBI: BCE COCTABIISAIOIINE;
OJIHA WJIM JIBE U3 TPEX, OCTAJIbHBIE — HA 00JIe€ BLICOKOM YPOBHE;

- MUHUMAQJIbHBIM YpOBEHb: HAa MHUHHUMAJIBHOM YpPOBHE C(HOPMHUPOBAHBI: BCE
COCTABJISIONINE; OJHA WIIH JIBE U3 TPEX, OCTAIIbHBIC — HA 00JIee BLICOKOM YPOBHE;

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

- CpeHUN YpOBEHb: Ha CpeHEM YpOBHE C(POPMHPOBAHBI: BCE COCTABJISIOIINE;
OJIHA WJIX JIBE U3 TPEX, OCTAJIbHBIE — Ha 00JIee BLICOKOM YPOBHE;

- TOPOJBUHYTHIA YpPOBEHb: Ha MPOJBUHYTOM YpPOBHE CGHOPMHUPOBAHBL: BCE
COCTaBJISIFOIIUE; OJHA WIIH JIBE U3 TPEX, OCTAIBHBIE — HA BBICOKOM YPOBHE;

- BBICOKHI ypOBEHb: Ha BBICOKOM YPOBHE C(HOPMHUPOBAHBI BCE COCTABIISIOIIHEC
KOMIICTCHITHI.

4.2 Bonnpocsl K 3K3aMeHy U IpUMep IK3aMEHALMOHHOI0 Omiiera

Bomnpocsl k 3k3aMeHy:

=

Bunbr usmepennit. IpsiMblie, KOCBEHHBIE, COBOKYITHBIE U COBMECTHBIE U3MEPEHMUS.

2. Meroasl nu3mepeHuid. MeToapl HEMOCPEACTBEHHOM OIeHKH, MU depeHInalIbHbIN,
YPaBHOBEIINBAHMUS, 3AMEILICHUS.

3.  EmunctBo m3mepenuit. OcHoBHble mnonoxenuss ['CH. Iloepka CUT. Ilepenaua
pazmepa GU3UYECKON BEIMUUHBI CPEJCTBAM U3MEPECHHUIA.

4. Ilorpemnoctn m3MepeHuid. YHUCIIOBBIE OLICHKH IMOrpemHocred. CucreMarnyeckas
W Cily4dailHas, HWHCTPYMEHTAJIbHAA W  METOJAWYECKas, aJJATHUBHAS W
MYJbTUIUIMKATABHAS, CTAaTHUYECKAash W JMHAMHYECKash MOrpemHocTd. PasHuia
MEXAY TMOrPEIIHOCThI0O HM3MEPEHUS M TMOTPEIIHOCTBIO CPEACTB M3MEPEHHUI.
YMEHBIIIEHUE CUCTEMAaTHYECKOW TMOTPEIIHOCTH W CIIYyYallHOM MOTPEIIHOCTH
u3Mepenus. Bei0op mpubopoB a1 MPOBEACHUS MHOTOKPATHBIX U3MEPEHUM.

5. Knaccet touHoctu. HopmupoBaHue NOTpemiHOCTH MNPUOOPOB U 00O3HAYCHUE
KJIACCOB TOYHOCTH..

6. IlpencraBnenue pe3ynbTatoB u3MepeHuil. OmnpenencHue 3HAYCHUS HU3MEPSEMOU
BesMuuHbl. [lokazarenu, npuHATBIE U1 XapaKTEPUCTUKU TOYHOCTU U3MEPEHUS.
[IpaBuna mpeacTaBieHUs NOKA3aTENEM TOYHOCTH. YYET HHCTPYMEHTAIBHOM H
METOJIMYECKOW  morpemHocTd.  OIEeHMBAHWE  MOTPEIIHOCTH  M3MEPEHHUI.
CyMMUpOBaHHE COCTABJISIOMINX MOTPEIIHOCTH U3MEPEHHUS.

7. H3mepurenpHble mpeoOpa3oBaTeIM JJICKTPUYECKUX BEJIMYMH, Ha3HAYEHUE U
OCHOBHBIE THUIIBI. MI3MepuTeabHble TpeoOpa3oBaTenu sl paclIupeHus Juamna3oHa
U3MEPEHUsT TMPUOOPOB MO TOCTOSHHOMY U TIEPEMEHHOMY HANPSDKEHUIO, T10
MOCTOSIHHOMY M TEepEeMEHHOMY TOKy. PaGoumii u aBapuilHbId pexXuMbl paOOTHI
U3MEPUTEILHOTO  TpaHCPopMaTOpoOB Toka U HampsbkeHus. Jlomyctumoe
KOJIMYECTBO HW3MEPUTEIBHBIX TPUOOPOB, MOAKIIOYAEMBIX K HW3MEPUTEIHHOMY
TpaHchopMaTopy TOKa M HaIpsDKEHUs. 3aMeHa TpuOopa BO BTOPUYHOM IEMU
U3MEPUTEITLHOTO TpaHCPopMaTopa TOKA U HATIPSHKEHUSI.

8. DOnexTpoMmexaHudeckue TpuOOphl. Du3ndeckue SBICHUS W MPUHIUN JEHCTBHS

MAarHUTOAJIEKTPHUYECKHX, AIEKTPOMAarHUTHBIX, 3JIEKTPOIMHAMHUYECKHX,
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10.

11.

12.

13.

14.

15.

16.

(deppoIMHAMUYECKHX, JIEKTPOCTATUIECKUX, HHAYKIIMOHHBIX MprOopoB. Co3znanue
IPOTUBOJEHCTBYIONIETO  MOMEHTa B DJJEKTPOMEXaHUYeCKuX  mpudopax.
JloromeTpbl.  MarHurosnekTpuueckue  Hpuoopel ¢ IpeoOpazoBaTeIsIMU
(BBIMPSIMUTEIIbHBIE, TEPMOAICKTPUUECKHE, STICKTPOHHBIE).

OcHOBHBIE CBOKCTBA MAarHUTOAJIEKTPUYECKUX, ANEKTPOMArHUTHBIX,
ANEKTPOAUHAMHUYECKUX, beppoauHaMUYECKUX, AIEKTPOCTATUYECKHX,
UHAYKIIMOHHBIX TpubopoB. Pacmmpenue mnpenenoB wusMepenus. [lokazanus
npruOOPOB Pa3HBIX CUCTEM B IEMSAX CHHYCOUAAIBHOTO U HECUHYCOUAAIBHOTO TOKA.
W3mepuTenbHblE MOCTBI. YPaBHOBEUIEHHbIE W HEYPaBHOBEUIEHHBIE MOCTBHI.
VYcaoBue paBHOBECHSI MOCTOB IIOCTOSIHHOTO TOKa. [IpuMeHeHne ypaBHOBEIIEHHBIX
Y HEYPaBHOBEIIEHHBIX MOCTOB ITOCTOSIHHOI'O TOKA.

MocCTbhl MEPEMEHHOIO0 TOKAa. YCJIOBHS PABHOBECHS MOCTOB INEPEMEHHOIO TOKA.
Oco0eHHOCTHM ypaBHOBEUIMBAHHUS MOCTOB II€peMEHHOro Toka. WM3mepeHus
MOCTaMH IEPEMEHHOTO TOKA.

OnexTpoHHOMyueBble ociuiorpadsl. Hasnauenune DJIO. DnexkTpoHHO-TyuyeBas
TpyOKa, (hu3nuecKkue sBICHUsS, MOJOXKEHHbIE B OCHOBY pabGoTsl DJIT. Bxonbsl u
oprasbl ymnpasieHus ocipuiorpada. Hasnauenue pasBeptku. Pazmuume mexny
JIMHENHOW Y CUHYCOUJAJIBHOM pa3BepTKamMu. Bua ocuriuiorpaMMsl IIpY JTUHEWHON
U [pU CHUHYCOMAAJIBbHOM pa3BepTKax. Pexxumbl pabOThl reHepaTopa pa3BEpTKU
ocuwuiorpada M HMX HCIOJNb30BaHME. BiusHHMEe YacTOThl pPa3BEpPTKH Ha
m3ooOpaxenue. Ilomyuenue umzoOpaxenus Ha skpaHe DJIO. Haznauenuwe Oioka
CUHXpOHM3AMK ocuwuiorpada. Buuabl CHHXpPOHM3AIMM W HUX [PUMEHEHUE.
VYcaoBue cHHXpoHM3auUU. PerynmMpoBKM JUIsi  MOMYYEHUS  HEMOABH)KHOIO
n3o0pakeHust Ha dKpaHe ocruwwiorpada. HMcnonb3oBanue —kaiuOparopa
aMIUTATYZBI U JUIMTEIBbHOCTHU. JIByXiTydeBbIe U AByXKaHaIbHbIE DJIO.

N3smepennss ¢ nmomompro OJIO. M3mepeHne napaMeTpoB CHUHYCOMAAIBHOTO U
HECUHYCOMJIAJIbHOTO  HAampsbkeHusa. V3MepeHue MOCTOSHHOTO — HAINpSKEHHS.
N3mepenue toka. M3MepeHue BpPEMEHHBIX MHTEpBalOB. M3MepeHue 4acTtoTsl U
¢da3oBOrO CABUTA IPU JTUHEHHON U CHHYCOUJAIBHON pa3BepTKax.

[udposbie  u3meputenbHble  npuOOpsl.  CyIHOCTH  aHAIOTO-IIU(PPOBOTO
npeobpazoBanus. MeToapl MpeoOpa3oBaHUs U3MEPSIEMON aHAJIOTOBOW BEJIMYMHEI B
upoBoit koxa. [lpuHnun newcTBUsS MUEGPOBBIX MPUOOPOB MOCIEIOBATEIHLHOTO
cueTa ¢ HEMOCPEICTBEHHBIM NMpPeoOpa30BaHUEM B KOJ| BPEMEHHBIX MHTEPBAJIOB; C
HEMOCPECTBEHHBIM MPeo0pa30BaHUEM B KOJI YacTOTb; C HEMOCPEICTBEHHBIM
npeoOpa3zoBaHueM B Koj HampspkeHus. [IpuHuun pa®oTsl MUGPOBBIX MPUOOPOB
nocliieoBaTenbHOro npudmmkenus. Ilpunuun pabotrsl UMEAPOBBIX MPUOOPOB
cuntbiBanus. [lorpemnoctu HUIL. [uknuueckuil u caeasmmii pexuMbl padOThI
HUII. Muorodyunkuuonaneusie LI ITporpammupyemsie LIAIL.

Hudporsie ocuumiorpadsl. CBoiictBa muppoBbiXx ociuuiorpados. M3mepenus
upoBeIM ocuusuiorpagom. OcodeHHOCTH TIOMUHO(DOPHOTO ocuusuiorpada.
BupryanbHble u3meputenabHble NpuOOpsl. Bumbl M Ha3HaueHHE MPOrpaMMHOIO
obecrieuenusa. (OcoOble CBOWCTBAa BUPTYaJIbHBIX MPUOOPOB. BupryanbHbie
u3MepuTeNbHble Jaboparopun. lcmonb3oBaHHe BUPTYaJbHBIX HM3MEPUTEIbHBIX
npuOOpOB U TabOpaTOPHil.
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17,

18.

19.

20.

TexHonorun wu3MepeHUs OdIEKTPUUEeCKuX BennduH. OCOOEHHOCTH W3MEpPEHUS
OOJBIINX U OYEHBb MAJIbIX TOKOB M HarpsikeHui. M3MepeHue 4yacTtoTsl U (pazoBoro
casura. M3mepeHue TOKOB M HaINpsKEHWM BBICOKOW 4YacTOThl. M3mepeHus B
MaJIOMOIIHBIX Lernax. M3amepenue napameTpoB 3JIeKTpUUECKHUX 1erneid. 3mepenue
COINPOTUBIICHUN 3a3€MJICHUN U CONPOTUBIICHUN U30JSIIUK. VI3MepeHne akTUBHOU U
PEAKTUBHOW MOIIHOCTH M SHEPTUU OAHO(A3ZHBIMU U TpeX(Pa3HbIMU BATTMETPAMU U
CYETYMKAMHU DJICKTPUUECKOU sHeprun. CxeMmbl BKIIOUEHHS  Tpex(dazHbIX
BAaTTMETPOB U CYETUHUKOB. Tpexda3Hbie BapMEeTpbl U CYETUYUKH PEAKTUBHOMU
SHEPTHUH.

N3meputenbHble mpeoOpa3oBaTeld MarHUTHBIX BeAWMYHMH. [IpuHIMN HelCcTBUS
WHIYKITMOHHBIX B (PeppOMOTyIAIMOHHBIX MTpeoOpa3oBareneii, mpeodpazoBareneit
Xonna u lNaycca. I3MepurenbHbie MpeoOpa3zoBaTend AJjisi U3MEPEHUS] MAarHUTHOU
VH]TYKIIUH.

N3MepeHne HEdNIEKTpUYECKUX BeIWYMH. [IpuHIMI AEHCTBHS TE€HEPAaTOPHBIX
npeoOpazoBateneit HEDJIEKTPUUECKUX BEJIMYUH (MHAYKUHWOHHBIX,
TEPMODJICKTPUUECKUX, MbE302JIEKTPUUECKHUX ). [TpunIUn JEUCTBUS
napamMeTpUYecKuX MpeoOpa3oBaTesiell HEIIEKTPUUECKUX BEIUYMH (PEOCTaTHBIX,
TE€H30PE3UCTUBHBIX, TEPMOPE3UCTUBHBIX, UHTYKTUBHBIX, EMKOCTHBIX ).
WN3meputenbHble  MHPOpMalMOHHBIE cucTeMbl. Hocutenu u3MepurenbHON
uHdopmaluu U ux uHGOpMaTUBHBIC MapameTpbl. [loHsATHE 00 M3MEpPUTETHHBIX
CHCTEMAX, CHUCTEMax aBTOMATHYECKOTO KOHTPOJS, CHUCTEMax TEXHUYECKOU
JIMarHOCTUKH, CUCTEMaX pacro3HaBaHus 00pasa.

IIpuMep 3K3aMeHALIMOHHOI0 OUJIeTa

TOYBIIO «TIOHEIKAN HAIITMOHAJIbHBI TEXHUYECKW YHUBEPCUTET»

VpoBeHs BeIcHIEro MPOdECCHo- BakaaBpuar
HaJIBHOT'O O6pa30BaHI/I}I: (OakanaBpHar, CrelUaINTET, MarUCTPaTypa)

Hanpagnexne noAroTosku (cre- 13.03.02 — DrekTposHEpreTUKa U AIEKTPOTEXHUKA
III/IaJ'IBHOCTI))I (xon, Ha3BaHUE)

[Tpoduis:

9J'IeKTpI/I‘{eCKI/IC CTaHIIMH
(Ha3BaHUe)

CemecTp: 4

VYuebHas AMCHUIUINHA! DJNIEeKTPUUECKHE U KOMIIBIOTEPHBIE H3MEPEHHUS

3K3AMEHAIIMOHHBINA BUJIET Ne 1

Kakue m3MepeHuss OTHOCIATCA K NpAMbIM? B Kakux ciydasx TpPOBOIAT MpPsIMbIC
U3MepeHus?

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

UeM OTIMYarOTCS YPAaBHOBEUICHHBIE W HEYPAaBHOBELICHHBIE W3MEPUTEIIBHBIC
MOCTBI?

Ha xakoit Bxox ocmuwmiorpada MOABOAUTCS HcCcieayeMoe Hampspkenue? Yewm
OTJIMYAKOTCS OTKPBITBIN U 3aKPBITIA 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 CTpeika OTKIoHWIach Ha 80 pgenenmid. [lpuBeaute cxemy

BKJIFOUEHHUSI pUdopa.

6. PeakTtuBHas MOITHOCTh cUMMeTpUuyHON Harpysku npu U; = 10 kB, I, = 160 A
U3MepseTCS MO0 CXeMe JBYX NpuOOpOB, BKIIOUEHHBIX Yepe3 HU3MEpPUTEIbHBIC
TpaHchopMaTopsl TOKa W HampspkeHus. OmnpelenuTe MOKa3aHUs BaTTMETPOB U
(da30BbIi CHABUT HArpy3K, €clii HOMUHaJIbHbIE JaHHBbIE TpaHcPopmaropos: I, =
200 A, l,, =5 A, Uy, = 10 kB, Uy, = 100//3 B, a B pe3ymprate HU3MepeHHs
nosrydeHa MoiHocTh Q = 2.4 MBAp. [IpuBeaurte cxemy BKIIOYEHUS TPUOOPOB.

VYTBepkAeHO Ha 3acelanuu Kadeapbl «nekTpoMexanuka u TODI»
npotokoi Ne 1 ot 31 aBrycra 2022 r.

3aB. kadeapoit Kypasens E.A.  Dk3amenarop

4.3 Kpurepum oueHMBaHUS

Tekymumii  KOHTPOJIb  3HAHUU

CTyJEHTa

Bacunbes JI. A.

O4yHOM  (opMbl  0Oy4eHHS

OCYIIECTBIISIETCS TyTeM KOHTPOJBHBIX OMPOCOB MEpei BHIMTOTHEHHUEM J1a0OpaTOPHBIX
paboT, Mo pe3yibTaTaM BBIIOJHEHHUS J1a00paTOPHBIX padOT; CTYJAEHTA 3a04HON (POPMBI
00y4eHHUs — 10 pe3yJIbTaTaM BBIITOJIHEHUS KOHTPOJbHOU PaOOTHI.

Brimonnenue mabopaToOpHBIX pabOT C 3alIUMTON OT4YETa, KOHTPOJIBHOM PaboTHI,
MPEAYCMOTPEHHBIX padoueil MporpamMMoil JMCIUIIIMHBI, SBISCTCS HEOOXOIUMBIM
YCJIOBHUEM JIOITyCKa CTYAEHTA K SK3aMEHY.

IIpome:xxyTouHasi arrecTamUsi 1O pe3yjbTaTaM OCBOCHHUS JUCIUILIMHBI B
ceMecTpe MpoBOAUTCS B (GOpME CEMECTPOBOTO HK3aMEHAa. DK3aMEH MPOBOIUTCS
MUCbMEHHO 10 Owiietam. B kaxaom Ousete coaepkarcs 4 TeopeTUuecKrue Bompoca u 2
3amaun. MakcumainbHas orieHka o ousery coctasisier 100 Gamios.

Ta6numa 4.1 — Pacnipenenenue 6aioB 10 CEMECTPOBOMY 3K3aMEHY

MakcumanabHO
dopma KOHTPOJIS BO3MOKHOE KOJIMYECTBO
0ajIoB

Borpoc 1 10

OTBeTHI Ha BOMPOCHI U pe- BOIIpoC 2 10
IIEHHE 3a/1a4 dK3aMEHallH- BOIIPOC 3 10
OHHOT'O Bompoc 4 10
ouera 3amayva | 30
3ajaya 2 30

UTOIro 100

Bonpocbl 0XBaThIBalOT TEOPETUYECKYIO YAcTh Kypca, a Takke TpeOyroT
JEMOHCTpPAIMK MPAKTUUYECKUX HABBIKOB, MOTYYEHHBIX CTYJICHTOM B XOJI€ BBITIOJHEHUS
naboparopHbix pabot. [lpaBunbpHbIil 0TBET Ha Bompoc oneHuBaetcs B 10 6amnos. Ecnu
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B OTBETE JIOMYIICHbl HETOYHOCTH JHOO0 MPU HEMOJHOM OTBETE, OLIEHKA YMEHbBIIIAETCS Ha
5 OamioB. B ciydae HeBepHOro OTBETa HAa TEOPETUUYECKUN BOIMPOC OOYYAIOUIHICS
MOJIy4aeT 3a HEro HOJIb OAJLIOB.

[IpaBunbpHO pemieHHas 3anaya oneHuBaerca 30 O6amnoB. Eciau B peleHun ecthb
HECYIIECTBEHHbIE HETOYHOCTH, HE MOBJIUSBIIME HA PE3yJbTaT, MaKCUMaJIbHAs OLICHKA
yMeHbIIaeTcss Ha 5 OamioB. Eciv He yKa3zaHbl WM HEBEPHO YKa3aHbl E€AUHUIIBI
u3MepeHus: pU3NYecCKux BEJIMYHWH, OlIeHKa cHibkaeTrcs Ha 10 Oamnos. Ilpu HenmonHoOM
peuieHUM MO0 TpUBEEHA HEMpaBWIbHAg CXE€Ma WM3MEpPEHUsi MpU MPaBUIIbHBIX
BBIUMCIICHUSX, OLEHKAa YMEHbInaercs Ha 15 OamnoB. Ilpu HenmosHOM pemieHun ¢
omMOKaMu B BBIUMCICHUAX OIleHKa cocTaBuger 10 OGammos. Ilpu otcyrcTBHM
BBITIOJTHEHUS 33/1aHUs1 00YYaIOIIUIACS TOTy4YaeT HOJIb OalIoB.

[Tomy4yeHHble Oa/IBI 32 OTBETHI HA BOIPOCHI M 3aJayd OWieTa CyMMHUPYIOTCH,
UTOTOBAs OIleHKA BRIBOAUTCS 110 100-0amibHOM TIKae.

[Tonyuennass omenka 1o 100-0amibHONM 1IKaJe OMPEACNSIET OLEHKY IO
HAIIMOHAJILHOM mIKae u mkaiae ESTS:

Cymma 6aiioB Ouenka Ouenka
1o 100-6apHOM mIKae no mkaie ECTS 10 TOCYJIAPCTBEHHOM IIKAJIe
90-100 A OTJIIMYHO
80-89 B
75-79 C XOpOUIO
70-74 D
60-69 E YAOBJIETBOPUTEIHHO
35-59 F
0-34 = HEYJOBJIETBOPUTEIHHO

* — ¢ 00s13aTEILHBIM IMOBTOPHBIM U3YUCHUEM AUCHUIIIINHEI.

4.4 Ilpumep TeKyLIero onpoca Ha Ja00paTOPHbBIX 3aHATHAX
Ha mpumepe temsl «IloBepka TeXHUUECKHX TPUOOPOBY
buner Nel

1. O0bsicHUTE, KaK MPU MOBEPKE YCTAHABIUBAETCS COOTBETCTBHE MPUOOpa Kitaccy
TOYHOCTH.

2. YKaXUTE HETIPABUILHOE YTBEPKACHHUE: TIOTPEITHOCTh CPEICTBA M3MEPEHUS, HE
3aBUCSIIAS OT U3MEPSIEMOU BEIMYUHBI, IPU OTKJIOHCHUH BIUAIOMIHNX (PaKTOPOB OT
HOPMAJIbHBIX 3HAYCHUH, SIBIISICTCS. !

1) MHCTPYMEHTAIbHOM; 2) MyJbTHILTUKATHBHOM;
3) aAIuTUBHOIA; 4) IOMOIHHUTEILHOM.
3. Knacc Tounoctu npudopa 1.5. Uto onpenenseT 3170 YUciao?
1) HanOoJIbIIICe JOMYCTUMOE 3HAYCHUE a0COIOTHOM IMOTPEIIHOCTH;
2) HanOoJIbIIIee TOMYCTUMOE 3HAYCHUE OCHOBHOW MIPHUBEICHHOM IMOTPEITHOCTH;
'3 HanOoJIbIIIee JOMYCTUMOE 3HaY€HHE OCHOBHOM OTHOCUTEIILHON MOTPEITHOCTH;
4) HauOoJIbIIIee TOMYCTUMOE 3HAYCHHE OCHOBHOM MOTPEIIHOCTH, IPUBEICHHON K
JUTMHE IIKaJbI;
5) npyroit oTBeT (OOBICHUTB).
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4. C xaKkoil HanOoJbIIeH aOCOTIOTHON MOTPEIIHOCTHIO MOKHO U3MEPUThH CHITY TOKA
2A aMriepMeTpoM Kiiacca TOYHOCTH 2,5 ¢ MpeesioM u3MepeHus: SA?
1) 6.2%; 2) 1%;

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

5. [IpuBenenHas nmorpemHocTh n3MepeHus Hanpspkenus 100 B mudposeim
BOoJIbTMETpOM ¢ Tipenieniom uzmepenust 200 B cocrasuna 0,6%. Jlomyctuma i 3ta
HOTPEIIHOCTh I Kiacca TouHoctu 0.5/0,2 ?

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

OTBeT NOATBEPIUTH PACUETOM.

5 PEKOMEHAYEMAMS JIUTEPATYPA
I Ocnoenasa iumepamypa

1. Metponoruss W JJIEKTPUYECKUE H3MEpeHHUs [DIEKTpOHHBIN pecypc]: yueo.
nocoobue mys By30oB / E. JI. llabanmun [u np.]; mox pen. E.JI. lla6anguna; ®IAOY
BIIO «Poc. roc. mpod.-nemaror. yH-T» . —2-¢ u3Ad., nepepad. u gom. — 12 M6. —
ExatepunOypr: PITIITY, 2013. — 1 ¢aitn. — Cuctem. tpeGoBanums: Acrobat Reader.
http://ec.donntu.ru/MarcWeb/Exe/OPACServlet.exe

2. BoctpokuyTtoB, H. H. Dnextpuueckue uzmepenus : yuebHoe nocodbue / H. H.
BoctpoknyToB. — MockBa : AkageMus CTaHIapTU3aIUHA, METPOJIOTHH U CEPTU(PUKAIINH,
2017. — 321 c. — Tekcr : anmextponnslii // Lludposoit oOpazoBarensHbId pecype PR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/78189.html— Pexxum moctyma:
JUTSL aBTOPU3HP. TTOJTH30BATEICH.

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 : anextpoHHbIi // I{udpoBoii obpazoBarenbHblli pecypc IPR
SMART : [caiiT]. — URL: https://www.iprbookshop.ru/85852.html — Pexwum moctyma:
IUIs aBTOPHU3UP. mosb3oBarenei. - DOI: https://doi.ru/10.23682/85852

4. BoctpoknyroB H.H. Onextpuueckue wusMepeHust : yudeOHoe mnocobue /

BoctpoknyroB H.H.. — MockBa : Akagemusi CTaHAApPTU3ALMHA, METPOJOTHUU U
ceptuduxanuu, 2017. — 321 ¢. — ISBN 978-5-93088-188-2. — TekcT : 2J1IeKTPOHHBIH
// TPR SMART : [caiir]. — URL.: https://www.iprbookshop.ru/78189.html (nmara

obpamenus: 05.12.2021). — Pexxum gocTymna: ajis aBTOpU3UP. MOJIb30BaTEEH.

5. DIeKTpOopauonu3MepeHHsl [ DNEKTPOHHBIN pecypc] : YUeOHHK 1) akajgeMuye-
ckoro OakanaBpuara / [Ilummapes Brnagumup Opbesud, [1lannn Bragumup MBanoBud
; B.IO. lllummapes, B.W. lllanun. - 3-¢ u3A., ucnp. u goi. - 51 M6. - Mocksa : FOpaiir,
2018. - 1  (aiin. - Cucrem. TpeboBanus: 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 nocodue / JlobactoB C.A.. — CapoB : Poccuiickuii peaepaibHbIi
snepubiit ieHTp — BHUUO®, 2018. — 412 ¢. — ISBN 978-5-9515-0406-7. — Tekcr :
AJIEKTPOHHBIN // IPR SMART : [caifT]. — URL:

https://www.iprbookshop.ru/101930.html (maTa obpamenus: 05.12.2021). — Pexum
JOCTYTIA: JJIsl aBTOPU3HP. MOJIB30BATEIICH.

6 YYEBHO-METOANYECKHUE MATEPHAJIBI 110 JUCHUIIJIMHE

Y4eOHo-MeTOAUYECKHE U3aaHNs, pa3padorannbie B JJOHHTY:

7. BacunbeB, JILA. OCHOBbI METPOJOTUHM U DIEKTPUUECKUX HU3IMEPECHUI
[DnekTpoHHBbIN pecypce] : koHcnekT Jekiuil / JI. A. Bacunwses; [OYBIIO "JOHHTVY",
Kag. snextpomexanuku u TOD. — Dnexrpon. man. (1 ¢aitn: 1,7 M06). —JloHenk :
JOHHTY, 2021. —CucteM. tpeboBanus: Acrobat Reader. — Pexkum nocrtyna: depes
JIMYHBIA KaOWHET CTY/ICHTA.

8. JIabopaTopHBbIi MPAKTHKYM IO 3JIEKTPHUCCKUM H3MEPEHHUSIM [DIIeKTPOHHBIN
pecypce] : IS CTYACHTOB DJIEKTPOTEXHUYCCKHX MPOGUIICH HANpaBiICHHS ITOATOTOBKH
13.03.02 «OnekrposHepreruka u snekrporexaukay. Y. 1 / TOYBIIO «louHTY», Kad.
anektpoMexanuku u TOD ; coct. JI.A. Bacuibe, O.B. IlenbkoB. — DnekTpoH. naH. (1
daiin: 2,66 M6). — lonenk : JlonHTY, 2020. — Cuctem. TpeboBanus: Acrobat Reader.

9. JIabopaTopHBI MPAKTUKYM IO JJICKTPUYSCKUM H3MEPCHHUAM [DICKTPOHHBIN
pecypce] : IS CTYAICHTOB DJIEKTPOTEXHUYCCKHX MPOGUIICH HAINpaBiICHHS ITOATOTOBKH
13.03.02 «DnexTposnepreruka u sektporexaukay. Y. 2 / TOYBIIO «loaHTY», Kad.
anektpomexanuku u TOD ; coct. JI.A. Bacunwes, O.B. IlenbkoB — Dnexrpon. nan. (1
daiin: 1,0 M6). — lonenk : JJorHTY, 2020. — Cucrem. TpeboBanusi: Acrobat Reader.

10. JlaGopaTopHbIii MPaKTHKyM IO AUCHUIUIMHE «DJEKTPUYECKUE U
KOMITBIOTEpHBIE U3MepeHus» B BupryanbHou cpene MULTISIM @ mns ctynmeHToB
DIEKTPOTEXHUYECKUX npoduiei HaIpaBJICHUS ITOATOTOBKH 13.03.02
«DnekTposnepretuka u  anekrporexuukay [/ TOYBIIO «JIOHHTY», Kad.
anektpomexanukn U TOD ; coct. JI. A. BacunpeB. — Jlonenk : JIOHHTY, 2022. —
Cuctem. TpeboBanus: Acrobat Reader. — 3arn. ¢ Tutyn. skpana. — Pexum nocryna:
Yyepe3 JIMYHBIN KaOMHET CTYCHTA.

11. Metoauyeckre yKa3aHUsl K HHIWBUAYAIbHBIM 3aJaHUSAM I10 JICKTPUUYECKUM
U3MEepEHUSIM [DJICKTPOHHBIN pecypc] @ AIf CTYACHTOB JCKTPOTEXHHUSCKUX MPOodueii
HanpaBieHuss moaroroBku 13.03.02  «DnekTposHEpreTHKa W IJICKTPOTEXHUKa» /[
I'OYBIIO «IOHHTY», Kad. anekrpomexanuku u TO3S ; coct. JI. A. Bacunbes. —
Onextpod. man. (1 daim: 1,68 MO6). - Jowenk : JOHHTY, 2018. — Cucrem.
tpeboBanus: Acrobat Reader.

JJIeKTPOHHO-UH(OPMALIMOHHBbIE PeCyPChI
OBC JIOHHTY - http://donntu.ru/library

7/ MATEPUAJIBHO-TEXHUYECKOE OBECHHEYHEHUME JUCIHUIIJIMHbI

1. JleKuMOHHBIC 3AHATHSA:
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VYueOnas ayautopust Ne8.308 yueOHbIi kKopiryc 8, A mpOBEACHUS JIEKIIMOHHBIX
¥ JIaOOpaTOPHBIX 3aHATHI (MyJIBTUMEIUITHOE 000pyIOBaHNe: HOYTOYK, OTepariOHHAs
cucrtema Microsoft Windows XP, Libreoffice 5.3.4.(2017), MmyasTUME AUIHBIN TTPOCK-
top EPSON EB-S72, skpan nHacrennsiit ELIIES SCREENS M84WV-91; cneunanusu-
poBaHHAsI MeOETb: TOCKa ayUTOPHAs, MapThl, IEMOHCTPAIMOHHBIE CTCHIBI U TUIaKa-
ThL.). BO3MOXHOCTH MOAKITIOUEHUS K ceTH «THTepHET.

2. JJaGopaTopHble padoThI:

JlaGoparopus oanekTpuueckux wu3Mepenuid Ne8.308 yueOHbIH Koprmyc 8
(MynpTUMEIUHHOE OOOpYyIOBaHUE: HOYTOYK, OIEpaluoHHas cucreMa Microsoft
Windows XP, Libreoffice 5.3.4.(2017), mynsTumenuitnbiii mpoekrop EPSON EB-S72,
skpan HacteHHbli ELIIES SCREENS M84WV-91; cneumanuszupoBaHHas MeOeb:
JOCKa  aylWTOpHas, MapThl, JEMOHCTPAllMOHHBIE  CTEHABl M  ILJIAKaThlL.).
ONEeKTPOMEXaHUYECKUE, DJIEKTPOHHbIE U LU(POBBIE H3MEPUTEIbHbIE HPHUOOPHI,
YHHUBEpCAJIbHbIE 3JEKTPOHHO-TYUYEBbIE OCHMIUIOrpadbl, T'€HEPATOPbl SJIEKTPUUECKUX
CUTHAJIOB, (ha30peryasTopel, TpaHC(HOPMATOpbl U aBTOTpaHCHOPMATOPHI, JPyroe
1abopaTopHOe 000pyI0BaHKE.

7.3 CamocrosiTesibHas padora:

[ToMemienust Ajisi caMOCTOSITEILHOM pabOThl C BO3MOXKHOCTBIO MOJKIIIOYCHUST K
cetu «MHTepHeT» u obOecrneueHueM JOCTyla B AJIEKTPOHHYIO HHGOPMAIIMOHHO-
o0pa3oBaTeNbHYIO Cpely OpraHu3allMK: YUTAIbHbBIC 3aJbl, YueOHbIe Kopiryca 2,3 (Kom-
MBIOTEpHAS TEXHUKA C BOBMOXKHOCTBIO TIOJIKIIIOUEeHHs K ceTu «HTepHeT» u obecrieye-
HUEM JI0CTyla B JJIEKTPOHHYIO HH(}OpmaimoHHo-oOpas3oBatenbuyo cpeay (DUOC
JOHHTY) u snexrponHo-6ubmmoreunyo cucremy (3BC IPRbooks), a Takxke BO3-
MO>KHOCTBIO HMHJIMBHIYaJIbHOTO HEOTPAHWYEHHOTO nocTymna oOydaroniuxcs B ObC u
BUOC nocpencteoMm Wi-Fi ¢ nepconaabHbix MOOMIBHBIX yeTpoicTB. OC - Microsoft
Windows 7, OpenOffice 2.0.3 - obmiectBennas aureasus MPL 2.0, Grub loader for
ALT Linux - mumensus GNU LGPL v3, Mozilla Firefox - mumensus MPL2.0, Moodle
(Modular Object-Oriented Dynamic Learning Environment) - muuensuss GNU GPL).
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