HpI/IJ'IO)KeHHe K paﬁoqeﬁ nporpaMme JTUCHUIIIMHbI
MeTpoJiorusi ¥ 3J1eKTPOU3MePHUTEIbHAS TEXHUKA

CrnenmansHocTh — 26.05.07 DkcrutyaTanust cy10BOro 3J1eKTpooOOpYyA0BaHUS B CPEJICTB aBTOMATUKU
Crnenmanu3arys — DKCIUTyaTalHsi CyI0OBOTO AJIEKTPOOOOPYAOBAaHUS U CPEICTB aBTOMATHKH
VYuebnsiii man 2023 roaa pa3paboTKu

®OHJA OLIEHOYHBIX CPEJICTB
1 Haznauyenue ¢ponaa onenounbix cpeacts (POC) no gucuunjinxe

@®OC o yueOHOH NUCHUILTUHE — COBOKYITHOCTh KOHTPOJIBHBIX MAaTEPHUaJIOB, IMpeAHAa3HAYCHHBIX
JUI U3MEPEHHUS YPOBHSA JTOCTHXKEHUSI 00y4JarolUMCSl YCTaHOBJICHHBIX PE3Yy/IbTaTOB 00YUEHHUS, a TAKKe
1 YpOoBHS ¢()OPMHUPOBAHHOCTH BCEX KOMIIETEHIMH (MJIM MX 4YacTeil), 3aKpeIIEHHBIX 3a JUCLMUILIIUHOMN .
@®OC wucnonp3yercss NpU MPOBEACHUM TEKYIIETO KOHTPOJIS YCHEBAEMOCTH M IMPOMEXKYTOUHOM
aTTeCTaIluu 0OyJarOIINXCS.

3anaun ®OC:

— yIpaBJieHHE TMPOIECCOM MPUOOPETeHHST O0yJarOIMMMHUCST HEO0OXOJAMMBIX 3HAHUM, YMEHUH,
HaBBIKOB M (opMupoBanueM komneteHuui, onpeneieHHbx B ®I'OC BO u Konsenuuu [1/IHB-78 ¢
MONPaBKaMHu, 10 COOTBETCTBYIOIIEMY HAIIPABIIEHUIO MOATOTOBKH (CHEIHAIIBHOCTH);

— OLIEHKa JOCTIKEHUN OO0yYaroIuXcsi B MPOLECCe W3YYeHMs] TUCHUIUIMHBI C BbIJCIEHUEM
MOJIOKUTETBHBIX/OTPULIATETbHBIX pe3yabTaToB u IJIaHUPOBAaHKE MpeyNpeK JatouX/
KOPPEKTUPYIOIIUX MEPOTIPUSATHUH;

— ofecrieyeHHEe COOTBETCTBUS PE3yIbTaTOB OOydeHHs 3ajadyaM Oyaymied npodeccruoHanbHON
NeATeIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJUIIMOHHBIX M BHEAPEHHE B 00pa30BaTeIbHbIN Ipolecc
YHHUBEPCHUTETa MHHOBALIMOHHBIX METOJ0B 00y4EHUS;

— CaMOINOATOTOBKA U CAMOKOHTPOJIb 00Y4aIOLIMXCS B IIPOLIECCE OOyUESHMSL.

2 Ctpykrypa ®OC u npuMeHsieMble MeTO/Ibl OLIEHKH TMOJy4eHHbIX 3HAHUI
2.1 O6mme ceegenust o POC

B cootBerctBum ¢ TtpecboBanmsamu Komekca ITJIHB, ¢ mompaBkamu (Pasmen A-111/6
OO0s13aTeNIbHBIC MUHMMAJIbHBIC TPEOOBAHUS JIJIS TUTIOMUPOBAHUS SIICKTPOMEXaHUKOB)

— Kaxaplii KaHIUJAT HA MOJYYCHHE JUILIOMA JICKTPOMEXaHHMKa JIOJDKEH MPOJICMOHCTPUPOBATh
CIIOCOOHOCTh MPHUHATH Ha ce0s 3a7a4u, 00SI3aHHOCTH M OTBETCTBEHHOCTb, IIEPECYMCICHHBIC B KOJOHKE
1 TaGmuust A-111/6.

— MuHHMMaNbHBIC 3HAHWE, IOHMMAaHUE W TPOQPECCHOHAIBHBIC HABBIKH, TpEOyeMble JUIs
JUIUIOMUPOBAHUS, IIEPEUUCIICHBI B KOJIOHKE 2 Tabuuibl A-111/6, u mpu 3TOM JOJKHO IPUHUMATHCS BO
BHHUMaHHE PYKOBOJICTBO, MPUBEIeHHOE B yacT B Hacrosmero Konekca.

— Kaxplii kaHAUJaT Ha MOJyYCHUE TUILIOMA JIOJDKEH MPEICTaBUTh JOKA3aTelIbCTBO TOTO, YTO
OH JIOCTUT TpeOyeMOro cTaHaapTa KOMIIETEHTHOCTH, YKa3aHHOTO B KOJIOHKaX 3 U 4 tabsuil A-111/6.

@®OC mno3BoJIIET OLEHUTh OCBOCHHE BCEX YKAa3aHHBIX BBINIE JECKPUIITOPOB KOMIIETEHIUH,
ycraHoBieHHbIX OIIOII m Mexnynaponnont konseHuuen I[I/IHB-78 ¢ mompaBkamu. B kadectse
METO/IOB OIICHUBAHUS MPUMEHSIOTCS: HaOmoaeHue 3a pabotoii (Performance tests), Habmtogenue 3a
JNEUCTBUSMU B CMOJIETUPOBAHHBIX yciaoBHAX (Simulation tests), mpuMeHeHHE AaKTUBHBIX METOJIOB
o0y4eHus1, FKCIpecc-TECTUPOBAHUE, TPOTPAMMUPOBAHHBIE TECTHI.

CrpykrypabiMu  aneMeHTamu  POC 1o JAUCHMIUIMHE — SBJSIOTCA: BXOmHOW  KOHTpOJb
(mpenHa3zHavaeTcsl A ONpeseieHuss YpoBHS BXOAHBIX 3HaHuWil), ®OC i npoBeaeHUsS TEKYILEro
KOHTPOJIS, COCTOAIINE U3 YCTHBIX, MMCbMEHHBIX 3aJaHUi, TeCTOB, U mKany oueHuBanus; ®OC mns
MIPOBEACHUS MIPOMEKYTOUHOM aTTeCTAllH, COCTOSIIUI M3 YCTHBIX, MMCbMEHHBIX 3aJaHUM, U JPYTUX



KOHTPOJIbHO-U3MCPUTCIIBHBIC MAaTCpUajioB,

OIMMCBhIBAIOIIMX  IIOKa3aTcCiiu,

OLCHUBAHUWA; MCTOAUYCCKHUC MATCPHAJIbI, OIIPCACTIAIOINEC NPOUCAYPbl OLCHUBAHUWA.

KpUTEPUU U  ILIKAILY

HpI/IMeHHeMbIe METOAbI OHCHKH IMOJYYCHHBIX 3HAHHUH 1O pasdgejiaM TUCHUIIINHBI

Tekyiast arrecrarus (KOJIUYECTBO 3alaHui, paboT)
DKcnpecc onpoc 3ammura
3amumra OT4YETOB
Paznen 3ananus st Ha JICKLUSX 110 o pacdeTHo- [Tpomexyrounas
CaMOIIOATOTOBKH | TEKYIleH TeMe rpaduaecKoi aTTeCTanusA
71a00paTOpHBIM
00yJaromuxcs (3kcmpecc- 6 paboThI
TECTHPOBAHUE) paboTam (KOHTPOJTLHOM)

Tema 1. O6mue cBexeHUS + + N 4
U3 METPOJIOTHU
Tema 2. [Tpunnumn
JeNCTBUS + + + i
IIIEKTPOU3MEPUTENLHBIX
pubopoB
Tema 3. TIpudopst + + + +
CpaBHEHHMS
Tema 4. T[Tpubopst JK3aMeH
HU3MEPEHHUS + + + -
COINPOTHUBJICHUS
Tema 5. DnexkTpoHHO- + + + i
JIy4eBble OCHMIIIOrpadbl
Tema 6. U3mepenue
DJIEKTPUYECKUX U + + + _
HEDJIEKTPUUECKHX
BCIIMYUH

2.2 OueHoYHbIE MATEPHUAJIBI IJIA IPOBEIeHN S TEKYIIEro KOHTPOJISA

BxoaHoii KOHTPOJIBL

BxoaHO# KOHTpOJIb TPOBOAWTCS C IEJIBIO OMNpPENEICHUS YPOBHS 3HAHHWK 00yJaroniuxcs,

HEOOXOIMMBIX JJISl YCIEIIHOTO OCBOCHHUS MaTepuana JUCIUILINHBL.

TexHosioTHsI BXOJHOTO KOHTPOJISI IPEAIOoaraeT npoBeieHue TeCTUPOBAHMUSL.

OneHuBaHUE BXOJHOTO TECTUPOBAHUS OCYLIECTBJSETCS [0 HOMHHAJIBHOM IIKale — 3a
MIPaBUJIbHBIN OTBET K KXKJOMY 3aJJaHHUIO BBICTABIISIETCS OJIMH 0aJll, 32 HE MPaBUIIbHBIN — HOJIb. OOmas
OIICHKA Ka)/IOT0 TECTa OCYLIECTBIISIETCS B OTHOIIEHUU KOJIMYECTBA MPABHIIBHBIX OTBETOB K 00IIEMY
YHCITy BOIIPOCOB B TECTE (BBIPAXKACTCSI B MPOLIEHTAX).

Tect cunTaeTcs NPoOHIEHHBIM (OLIEHKA «3a4TEHO») NpH o01ieil ouenke 75%.

KonmnuecTBo MOMBITOK MPOXOXKACHUSI TECTa — OJIHA. Bpems MpoXokIeHus Tecta — 5 MUHYT.

COI[ep)KaHI/IC TECTa

Bomnpoc OTtBeTHI

1. Eqununeii m3sMepeHns dIeKTpHIecKoro 3apsina | a) BombT;

SIBJISIETCSI 0) Kynom;
B) Amriep;
r) OM

2. Eqununeii n3MepeHus SIeKTPHIECKOro a) BorbT;

HATIPSDKCHUS SBIISCTCS 0) Kynom;
B) Amriep;
r) OM

3. Enunanneit u3sMepeHus IIeKTPUIeCKOro a) BombT;

COIIPOTHUBJICHHS CIIYKHT 6) Kyunos;
B) Amriep;
r) Om

4. Eqununeii m3MepeHns JIEKTPHIECKOrO TOKa a) BouerT;

CITY’KHT 6) Kyrnos,




B) AMmrep;
r) Om

5. [pubop, mpeaHa3HAYCHHBIN TSI H3MEPCHUS
HaIpsHKEHUS Ha DJIEMEHTE LIeTIH, HAa3bIBAETCSI

a) BOIBTMETPOM,
0) amriepmMeTpoM;
B) BaTTMETPOM;
T') OMMETPOM

6. [Tpubop, mpeaHa3HAYCHHBIN IS H3MEPCHUS
CHJIBI TOKA B IICTH, HA3bIBACTCS

a) BOJIbTMETPOM;
6) ammepMerpom;
B) BaTTMETPOM,;

') AMHAMOMETPOM

7. Ipubop, mpeaHa3HAYCHHBIN TSI K3MEPCHUS
Beca Tejla, Ha3bIBaeTCs

a) BECOMETP;

0) IITaHT€HIIMPKYIIb;
B) BECHI;

') AMHAMOMETP

8. Kak m3menurcs COIPOTHUBJICHUEC IMIPOBO/IHUKA,
€CJIM €0 JUIMHY U IUaMETp YBCJIMYUTL B IBA pa3a

a) HE U3MCHHUTCS,

0) yMEHBIIIUTCS B JIBA pa3a,

B) YBEJIIMYMTCS B JBa Pa3a;

T') YMEHBIIIUTCS B YETHIPE pasza

9. Kak BKITII04al0TCS B 2JIEKTPHUYECKYIO IIETIh
aMIIepMETpP U BOJILTMETP

a) aMIepMeTp MOCIE0BATENFHO ¢ HATPY3KOH, BOIIbTMETP
napajulenbHO HarpysKe;

0) aMIiepMeTp U BOJILTMETP TOCIIEI0BATENbHO C HATPY3KOH;
B) aMIIepPMETP M BOJIBTMETP MapalIeNbHO Harpy3Ke;

T) aMIepMeTp napauielIbHO Harpy3Ke, BOJIbTMETP
TIOCJIE/IOBATENILHO C HATPY3KOM

10. Yro aBiserca cBOOOAHBIMUA HOCUTEIAMU
3apsia B MeTajiax

a) BNIEKTPOHBI U UOHBI;
0) MOHBL;

B) 3JIEKTPOHBI U JBIPKHU;
T') DJIEKTPOHBI

11. Yto saBisteTcst CBOOOIHBIMU HOCUTEIISIMU
3apsizia B OJIYIIPOBOAHUKE THUIIA P

a) 2JIEeKTPOHEI;

0) IOBIpKH;

B) DJIEKTPOHBI U JBIPKHU;
T') 3JIEKTPOHBI 1 HOHBI

12. Yto saBisieTcst CBOOOIHLIMU HOCUTEISIMU
3apsizia B pacTBOpax 3JEKTPOIUTOB

a) 2JIEeKTPOHEI;

0) PIIEKTPOHBI U ABIPKHU;
B) HOHBI;

T') SIEKTPOHBI 1 HOHBI

13. Kakyro 3aBHCHMOCTH OIHCHIBAET 3aKoH OMa

a) MOILHOCTHU OT HAIPSDKEHUsSI, CHIIBI TOKA ¥ BPEMEHH IIPOTEKaHUS
TOKa;

0) compoTHUBICHHA OT TApaMETPOB MIPOBOIHHKA;

B) KOJIMYECTBA TEIUIa OT CHUJIBI TOKA, COPOTHBIICHHS LIENH U
BPEMEHH IPOTEKaHUs TOKa;

I') CWJIBI TOKA B [IENTH OT HANPSDKEHHS M CONPOTUBIICHUS [IENH

14 Kakyro 3aBUCHMOCTB OIICHIBAET 3aKOH
[xoynsa-Jlenua

a) MOIIHOCTHU OT HAIPSDKEHUs, CUITBI TOKA M BPEMEHH IPOTEKAHUS
TOKa;

0) COnmpOTHBICHHA OT APAMETPOB MIPOBOIHHKA;

B) KOJIMYECTBA TEIlIa OT CHUIbI TOKA, CONPOTHUBIICHHUS IIENH U
BPEMEHH NPOTEKAHHUS TOKA,

I') CHJIBI TOKA B LIENU OT HANPSDKEHHS M CONPOTUBJICHHS IENH

15. Obs3aTenpHBIE MUHAIMAIBHBIE TPEOOBAHNUS
JUTSL IATTIOMHUPOBAHHMS SJIEKTPOMEXaHHKOB
W3JI0XKEHBI B

a) Pasmen A-111/7 Kogekca ITJJHB;
0) Paspmen A-111/6 Konekca ITJTHB;
B) Paznen B-1/9 Konekca I[1/IHB;
r) Pasmen A-111/5 Kopekca ITJJHB

3aganus AJ1s1 CAMONOATOTOBKH 00Y4AKIIUXCS

Tema 1. O0mue cBeeHUs U3 METPOJIOTHH

KonTtponsHsliil Bonpoc

PexomeHnyeMoe coneprkaHue
oTBeTa (MCTOYHHK)

1. Yro JAOJDKCH COACPIKATDL PE3YJIbTAT U3MCPCHUS NOJIKCH COACPIKATH

[1]c. 4

2. Yro Takoe 00BEKT M3MEPEHHS

[1]c.5

3. UYro Takoe cpeicTBa M3MEpEHHH

[1]c.5




4. Yto Takoe CpUHIIMI U3MEPEHUIl [1]c.5
5. Yto Takoe METOJ U3MEPEHUS [1]c.5
6. K0 Takoii uenoBek-omneparop [1]c.5
7. Yo Takoe npsMble H3MEPEHHUS [1]c.5
8.  Uto Takoe KOCBEHHBIC H3MEPCHUS [1]c.5
9. Yto Takoe COBMECTHBIC H3MEPEHUS [1]c.5
10. Yro Takoe COBOKYIHBIE H3MEPEHHSI [1]c.5
11. MeroJ HEMOCPEICTBCHHOM OIICHKU [1] c. 14
12. Meroj cpaBHEHUS [1] c. 15
13. Hymnesoii MmeTosn n3aMepeHus [1]c. 15
14. JuddepeHnmaibHplii METOI H3MEPEHUS [1]c. 15
15. Meron 3ameneHus [1] c. 15
16. TlorpemrHocty u3MepeHHi [1]c.6
17. Tlorpeurnoctu u3MepuTenbHbIX pudopos. Knace TouHocTn [1]c. 7
18. Omnpenenenue abCOMOTHON MOTPEITHOCTH [1]c. 6
19. OnpeneneHne OTHOCUTENBHON MOTPEITHOCTH [1]c.6
20. OmnpeneneHue NpUBEASHHOMN MOrPENTHOCTH [1]c.6
21. Hopmupyroliee 3HaYCHHE IEKTPOM3MEPUTENHLHOTO MpUdopa [1]c.8
22. CpencrBa U3MepeHU: Mepa [1]c. 13
23. Cpencra W3MEpEHUN: H3MEPHUTENBHBIN Pe00pa3oBaTeh [1] c. 13
24. Cpencrsa U3MEpEHHUH: U3MEPHUTEIbHBIN PHOOD [1]c. 14
25. CpenctBa U3MepeHUii: U3MEPHUTENIbHASI YCTAHOBKA [1]c. 14
26. CpencrtBa U3MEPEHHUI: H3MEPHUTENIbHAS CHCTEM [1]c. 14
27. O0paOoTKa pe3ynbTaToB MPSMBIX U3MEPEHUI [1] c. 15
28. O0paboTKa pe3ylbTaToB KOCBEHHBIX H3MEPEHHH [1] c. 16
Tema 2. IlpyHuMn geiicTBUA 3JEKTPOU3IMEPHUTEIbLHBIX NIPUOOPOB
KoHTpobHbii BOMpOC Pexomenmyemoe comeprkanme
oTBeTa (MCTOYHUK)
1. CrpykrypHas cxema mpsMoro npeoopa3oBaHust [1]c. 19
2. CrpykTypHas cxeMa YpaBHOBEIIMBAIONIETO MPeoOpa30BaHus [1] c. 20
3. AHaJoroBbI€ M IUCKPETHBIC (GU3HUESCKHE BETHMINHBI [1] c. 20
4. KBaHTOBaHHE IO 3HAYCHHIO M JUCKPETH3AIMH 10 BPEMEHH [1]c. 21
5. O6oGienHas ctpykrypHas cxema [TUTT [1] c. 23
6. Mero/pl OBBIIICHHUSI TOYHOCTH CPEICTB M3MEPCHHUM [1]c. 24
7. OCHOBHBIE TIPUHITAITBI HOPMUPOBAHHUSI TOTPEITHOCTEH [1] c. 25
8. Craruyeckue XapaKTEpUCTHKH U apaMeTPbl H3MEPUTENBHBIX YCTPOUCTB [1] c. 25
9. JluHamMuYecKHe XapaKTepUCTHKH U MapaMeTpbl H3MEPHUTENbHBIX YCTPOHCTB [1] c. 26-34
10. Knaccubukariys 3J1eKTpOM3MEPUTEIBHBIX IPHOOPOB [1] c. 26-34
11. CrpykTypHas cxemMa M OCHOBHBIC Y3JIbI KOHCTPYKIIMH 3JIeKTpoMexanudeckoro | [1] c. 26-34
npudopa
12. JTuddepeHnnaapHoe ypaBHEHUE IBIKCHUS TIOABIDKHON YacTH nsmeputensHoro | [1] ¢. 26-34
MeXaHH3Ma
13. Maruurosnexrpuaeckue DUII. YpaBHeHne MIKaIbI [1] c. 28-31
14. Dnexrpomarauthbie DUIL. Y paBHEHHE KB [1] c. 31-34
15. DnexrponnHamudeckue DUII. VpaBHeHne MIKaIbI [1] c. 28-42
16. CxeMBI 3JIEKTPOTHHAMHIECKOTO aMITepMeTpa [1] c. 28-42
17. CxeMBI 3JIEKTPOTMHAMHUIECKOTO BOIIBTMETPA [1] c. 28-42
18. CxeMBI 3JIEKTPOTMHAMHIECKOTO BATTMETPA. [1] c. 28-42
19. Dnekrpocratnueckue DUII. YpaBHeHHE KDL [1] c. 28-42
20. Bompsmurenpusie DUIL. Y paBHEHHE KB [1] c. 28-42
21. Tepmoanextpudeckue DUIT [1] c. 28-42
22. V3MepurenbHBIE — TpeoOpa3oBaTeNd:  [IYHTHI, JenuTeNd  Hampsokenwmsi, | [1] c. 28-31
H3MEPHTENbHBIC TPaHC(HOPMATOPHI TOKA M HATIPSHKCHUS
23. u3MepuTeIbHbIC MPE0dPA30BATENN MEPEMEHHOT0 HAPSDKEHUS B TIOCTOSTHHOE [1] c. 36-42
24. TlukoBble (aMIUIUTYHBIE) IETEKTOPHI [1] c. 37-39
25. JlerexTop cpenHeKBapaTHIECKOr0 3HAUCHUS [1] c. 39-41
26. JlerekTop CpenHEeBHIIPSIMICHHOTO 3HAYCHHS [1] c. 41-42




Tema 3. IlpubGopsl cpaBHeHHs

KOHTpOsTbHBIi BoMpoc PexomeHnyeMoe conepixkanue
oTBeTa (MCTOYHHK)

1. Kunaccuduxanusi BOIbTMETPOB [1] c. 43-44
2. CTpyKTypHbIE CXEMBI M IPUHIMII ACHCTBUSI JIEKTPOHHBIX BOJIHTMETPOB. [1] c. 44-45
3. ITudpoBsie BOIBTMETPHI [1] c. 45-
4.  DneKTpOHHBIE BOJIBGTMETPHI MOCTOSHHOTO HANPSHKEHHS [1] c. 47
5. V3mepenue nepeMeHHbIX HANPsHKEHHUH. [1] c. 48
6. BosibTMETphl aMIUIUTYAHBIX 3HAYESHHH. [1] c. 49
7. BonbTMeTpsl CpeHEKBaAPATHIECKUX 3HAYCHHH. [1] c. 50
8. BonbTMeTpBl CpeHEBBIIPSIMICHHBIX 3HAYSHHUH. [1] c. 52
9. IudpoBoii BOIETMETP C BPEMSUMITYIbCHBIM IPe00pa3oBaTesieM [1] c. 53

10. M3mepurenbHbIe TeHEPaTOPhI [1] c. 54

11. TlapameTpsl reHEpaTOPOB CHHYCOHMIATIBHBIX KOJIeOaHUN [1]c. 54

12. M3MmepuresbHble HU3KOYACTOTHBIC T€HEPATOPHI CUTHAJIOB [1] c. 55

13. M3mepurespHble BBICOKOYACTOTHBIC TEHEPATOPhI CUTHAIIOB [1] c. 55

14. OcoGeHnHocTH M3MepHUTENBHBIX TeHepaTopo CBY [1] c. 57

15. T'eHepaTOopbl HIMIYJIHCOB [1] c. 58

16. T'eHepaTopbl ITYMOBBIX CHT'HAJIOB [1] c. 61

Tema 4. [IpuGopbI H3MeEpPEHUs] CONPOTUBJICHHUS
KOHTpObHBIH BOMPOC Pexomennyemoe conepixanue
oTBeTa (MCTOYHUK)

1. TlpuHIMIT U3MEPEHHs COMPOTUBIICHHSI [1] c. 63-78

2. Jluana3oHbl H3MEHEHHS COMPOTUBIICHUH [1] c. 64-65

3. H3mepurenbHbIe MOCTBI [1] c. 64-66

4. Mara3uHbl COIPOTHBIICHHUH [1] c. 66-68

5. KOHCTpyKIMs ¥ IPUHIUT pabOTHl OMMETPOB [1] c. 69-71

6. KOHCTpyKIWMS U IPUHIKI paOOTHI METOMMETPOB [1] c. 72-74

7. Tecrepbl H3ONAIMA [1] c. 75-76

8. KOHTpOJIb COMPOTHUBIICHHUS 3a3EMJICHHS [1] c. 77-78

Tema 5. Dj1eKTPOHHO-1y4eBble OCHUIIOrpadbl

Pexomennyemoe conepixkanue

KonTtpomsHbIil Bompoc
oTBeTa (MCTOYHUK)

1. Knaccudukaimss npubOpoB st WCCiaenoBanus (GOpPMBI, CIEKTpa W HenumHedHbx | [1] €. 98
HCKa KEHUI CUTHAJIOB

2. DIEKTPOHHO-JTy4IEBbIE OCIIMIIOrpadHIeCKHe TPYOKH [1] c. 99-102
3. CtpykTypHas cxema ocIiorpada [1] c. 102-103
4. OHOKaHATBbHBIC OCHHILTOrpadb! [1] c. 103-104
5. Kanan BepTHKaIBHOTO OTKJIOHCHHSI [1] c. 104-107
6. Kanan ropisoHTaIbHOTO OTKJIOHCHHSI [1] c. 107-108
7. Kaaubpatops! aMILTHTY/IBI M JUTHTEIEHOCTH [1] c. 108-109
8. MHOTrOKaHaJIbHBIE OCITHIIIOrPadbI [1] c. 109

9. MHorodyHKIIMOHAIBHBIE OCITHIOTPaQBI [1] c. 110

10. CkopocTHbIe ocuuIorpadsl [1] c. 111

11. CTpobOCKOMYIECKHE OCIHIOrpadbl [1] c. 113

12. 3anoMuHAIONME OCIIOrPadbI [1] c. 118

13. H3mepeHne HaNpsOKEHUM [1] c. 120

14, WV3MepeHHe UHTEPBAIOB BPEMEHH [1] c. 121

15. HW3mepeHue 4acTOTHI [1] c. 123

16. H3mepeHne MOITHOCTH [1] c. 125

Tema 6. U3mepeHne JICKTPHYECKHX H HEXJICKTPHYECKUX BEJTHYHH

PekomennyeMoe cogepxaHue

KonTtponsHsliil Bonpoc
oTBeTa (MCTOYHUK)

1. Krnaccudukamms u3MepHUTENbHBIX Ipeodpa3oBaTeneii HeanekTpuueckux Benmann | [1] ¢. 126-127
2. DIexTpuyecKue TepMOMETPbI [1] c. 127-128
3. TepmoaseKTpuuecKruii METO U3MEPEHUsI TeMIIEpaTyphl [1] c. 128-129
4.

TepmonpeoOpa3oBaTenu COMpPOTUBICHHS [1] c. 129-130




TepMoMeTpbI pacIIupeHUs

[1] c. 131-132

PanmanuonHsli nupoMerp

[1] c. 132-133

[1] c. 134-135

I1BeToBOI MUpoOMeETp

[1] c. 136-137

5
6
7. Onruyeckuil mupoMeTp
8
9

QHGK’I‘pI/I"IeCKI/Ie MaHOMCTPbI

[1] c. 137-138
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JKcHpece ONpoc Ha JEKIUAX M0 TeKylleld TeMe (IKCIpecc-TeCTHPOBAHNE)

TectupoBanue: (TECT TONBKO

no teme 1. B PIT o teme 1 — 3 nekiuu, 8 ®OC - 2)

Tema 1. O61ue cBeeHNs U3 METPOJIOTHH
.HGKIH/ISI 1. OcHoBHBIE CBCACHUA 00 U3MEPCHHUAX, OCHOBHBIC ITOHATHA U OITPCACTICHUS .

Bompoc

OTBETHI

1. Pe3yJ'H)TaT HU3MCPCHU NOJIKCH
COACPIKATh!:

a) YKCIIOBOE 3HAYEHUE U3MEPAEMO BETUUUHBI;
0) HAUMCHOBAHUE CIMHUIIBL;

B) 3HaY€HHE IIOTPEIIHOCTH;

T) e€ BEepOATHOCTb;

1) HAMMCHOBaHHE TIPUOOpPa;

K) TUI TIPHOOPa;

3) KJIacC TOYHOCTH MPUOOpa;

1) crioco0 U3MEpPEHHs.

2. O0OBEKT U3MEPEHUS — ITO:

a) dusnyeckas BelMUNHA, KOTOpast NOAISKUT U3MEPEHUIO;
0) mpeaMeT, KOTOPBIH MOUIEKUT UCCIIE0BAHHIO;

B) (husMyecKoe sBJICHUE, KOTOPOE HOUICKHUT HCCIEI0BAHMIO;
') XMMHUECKOE SIBJICHHE, KOTOPOE MOUICKUT MCCIEI0BAHUIO.

3. CpencTBa u3MepeHuii — 3To:

a) TEXHUYECKHE CPEICTBA, HCTIONb3YEMbIe JUIsl M3MEPeHUH;
0) mpeaMeT, KOTOPBIH MOIEKUT UCCIIETOBAHHIO;

B) CII0CO0 U3MEPEHHUS;

T') KJIAaCC TOYHOCTH PUOOpa, UCTIOIB3YEMBbIH U1 H3MEPEHHUIH.

4. TIpuHIUT U3MEPEeHui — 3TO

a) COBOKYIHOCTb (DM3HYECKUX SIBJCHUH, HA KOTOPBIX OCHOBAHbBI H3MEPEHHUS;

6) COBOKYMHOCTb IPHEMOB, NPUHLMUIIOB U CPEACTB M3MEPEHHH, Ha KOTOPBIX
OCHOBaHbI H3MEPEHNUS;

B) CIIOCOO U3MEPEHUsI, KOTOPBIH BIMAET Ha MONYyYEHHBIE TaHHbIC;

I) omnpeienEHHas COBOKYIMHOCTb TEXHHUYECKMX CPEJCTB, HCIIOIb3yeMble IUIs
W3MEPEHUI.

5. Meron u3mepeHus — 3T0:

a) (akTopsl, obecreynBaroNye CpaBHEHNE U3MEPIeMON BETUYUHBI C eMHULEH;
0) COBOKYITHOCTh OCOOEHHOCTE MPHOOpPa, BIUSIONINE HA U3MEPEHHS;

B) ONpEeAENEHHbIE MPU3HAKN OKPYXKAIOIIEH Cpelibl, KOTOphIe BIUAIOT HA CHATHIC
TOKa3aHuA mpudopa;

T) CIIOCO0 HAXOXKJIEHUS HEOOXOAMMON BETMIUHBI

6. [IpsiMble U3MEpeHHs — ITO:

a) M3MEpPEHHUs, TMPHU KOTOPBIX KMCKOMOE 3HAYEHWE BEIWUYHMHBI HAXOISAT
HENOCPEACTBEHHO M3 OINBITHBIX JAHHBIX;

0) wm3MepeHWs, TpPU KOTOPHIX HCKOMOE 3HA4YeHHWE BEIMYMHBI HAaXOOIT Ha
OCHOBAaHUM U3BECTHOW MaTEMAaTHYECKOW 3aBUCUMOCTH MEXIY 3TOM BEITUYMHON
¥ BEeIMIMHAMHU-APTYMEHTAMU;

B) TPOM3BOIUMBIE ONHOBPEMEHHO W3MEPEHHS [BYX WIH HECKOIBKUX
HEOJHOMMEHHBIX BEJIMYHH /IS HAXOKJICHHS 3aBUCUMOCTH MEXy HUMU;

T) TPOW3BOAWMEIC OJHOBPEMEHHO M3MEPEHHUsSI HECKONBKNX OIHOMMEHHBIX
BEIIMYUH, MPH KOTOPHIX HCKOMBIE 3HAYCHHS BEIUYHMH HAXOIAT peIICHUEM
CUCTEMBI YPABHEHUI.

7. KocBeHHBIE H3MEPEHHUS — ITO:

a) M3MEPEHUA, TPU KOTOPBIX HMCKOMOE€ 3HAYEHHUE BCIWYUHBI HaXOIAT
HETIOCPEACTBECHHO U3 ONBITHBIX TAHHBIX;

6) HU3MCPCHUA, TIPU KOTOPBIX HWCKOMOC€ 3HAYCHHMC BCIWYMHBI HaXOJAT Ha
OCHOBAaHHH M3BECTHON MaTEeMaTHICCKON 3aBHCHMMOCTH MEXKIAY 9TOM BEIMYHHOU
H BCIIMYMHAMH-APryMCHTAMM,

B) OPOU3BOAUMBIC OJHOBPEMCHHO HU3MEPEHHA OBYX HWJIHM HCECKOJBbKUX
HCOJHOMMCEHHBIX BECIIUYMUH VI HAXO0XACHUSA 3aBUCUMOCTH MEXIy HUMH,

1") OPOU3BOAUMBIC OAHOBPEMCHHO MUW3MCPCHHSA HCCKOJBbKHUX OIHOUMCHHBIX
BCJIMYMH, NPHU KOTOPBIX HMCKOMBIC 3HAYCHHSA BCJIMYMH HAXOHAT PCHICHHUCM




CUCTCMBI ypaBHeHHﬁ.

8. CoBMecTHBIE HU3MCPCHUS — 3TO:

a) W3MEpeHHs, IpPH KOTOPBIX HCKOMOE
HETOCPEJCTBEHHO U3 OINBITHBIX JTAHHBIX;

0) wW3MepeHMs, NPHU KOTOPHIX MCKOMOE 3HAUCHHWE BEJIWYMHBI HAaXOIAT Ha
OCHOBAaHUM M3BECTHOM MATEMAaTHYECKOM 3aBHCUMOCTH MEXKIY 3TOH BEITMUUHON
U BEIMYMHAMU-aPTyMEHTAMU;

B) IpOW3BOJVMMBIC OJHOBPEMEHHO W3MEPEHUs] JIBYX WJIM HECKOJIbKHX
HEOJHOMMEHHBIX BEJTUUUH JUISl HAXOXKJICHUS 3aBUCHMOCTH MEXAY HUMU;

I) TIPOM3BOAMMBIE OIHOBPEMEHHO HW3MEPEHUS! HECKOJIBKHUX OJHOMMEHHBIX
BEIMYMH, NPU KOTOPHIX HCKOMBIE 3HAUEHMS BEIMYMH HAXOIAT pelICHHEM
CHCTEMBI YpaBHEHHUH.

3HA4YCHUC BCJIIMYMHBI HaXOAAT

9. COBOKyHHBIe HU3MCPCHUA — 3TO:

a) ¥3MEpeHHs, NpPH KOTOPBIX HCKOMOE
HETOCPEACTBEHHO U3 ONBITHBIX JAHHBIX;

0) w3MepeHMs, NPU KOTOPHIX KMCKOMOE 3HAUCHHWE BEJIWYMHBI HAaXOAAT Ha
OCHOBAaHUH M3BECTHON MaTEeMaTHYEeCKOM 3aBHCUMOCTH MEXIY 3TOH BEITMUUHON
U BeJIMYMHAMH-apTyMEeHTaMu;

B) TIPOM3BOAMMBIE OJHOBPEMEHHO HW3MEpEHHs JBYX WJIM HECKOJIBKUX
HEOJHOMMEHHBIX BEJIMUMH [T HAXOXKJICHUS 3aBUCHMOCTU MEXAY HUMU;

I) OPOU3BOAMMBIC OTHOBPEMEHHO M3MEpPEHHs HECKOIbKHMX OJIHOMMEHHBIX
BEIMYMH, NPU KOTOPHIX HCKOMBbIE 3HAYEHWS BEIMYUH HAXOJAT pelIeHHEM
CHCTEMBbI YPaBHEHHUH.

3HA4YCHUC BCIMYHMHBI HaXOJAT

10. KoHTponbHO-TIOBEpOYHBIE
U3MEPEHUsI UCTIONB3YIOTCS JUIS:

a) CO3J]aHUSsl STAJIOHOB, U U3MEPEHUsT PU3MIECKUX KOHCTAHT;

0) m3MepeHNUi, BBINMOJIHIEMBIMH CJIYKO0aMH HAJ30pa M U3MEPHUTEIBLHBIMHU
J1a6opaTopusiMU MpeINpPUsI THIA;

B) M3MEpEHHUI, B KOTOPHIX IOIPEIIHOCTH
XapaKTepPUCTUKAMH CPEJICTB U3MEPEHUI.

F) OTKPBITUA HOBBIX 3aKOHOB Y HAXOXJICHUA B38.I/IMO}1€I7]CTBI/IH Pa3HbIX BEJINYNH.

pesyabTata  OMpEeNseTcs

11. TexHu4eckue n3MepeHus
UCIIONB3YIOTCS IS

a) CO3J]aHUSl STAJIOHOB, U U3MEPEHUsT PU3MIECKUX KOHCTAHT;

0) u3MepeHMH, BBINOIHAEMBIMH CIy)KOaMH Haa30pa U H3MEPHUTEIbHBIMU
71a00paTOpUsIMHU NIPEANPHATHH;

B) M3MEpPEHHH, B KOTOPBIX MHOTPEIIHOCTb
XapaKTePUCTUKAMH CPEJICTB U3MEPEHHH.

I') OTKPBITHSI HOBBIX 3aKOHOB M HAXOXKAEHHUSI B3aUMOJCHCTBHS PAa3HbIX BENUYMH.

pe3yiapTara OonpeaciasacTcs

12. V3mepeHus MakcuMallbHO
BO3MO)KHOM TOYHOCTH HUCIIONIB3YIOTCS
A1

a) CO3/1aHUs ITAIIOHOB, U U3MepeHHs (PU3NUECKUX KOHCTAHT;

06) u3MepeHMH, BBINOIHAEMBIMU CIy)KOaMH Haa30pa U H3MEPHUTEIbHBIMU
71a00paTOPUAMH NPEANPHUATHH;

B) M3MEpPEHHH, B KOTOPBIX MOTPEIIHOCTb
XapaKTePUCTUKAMH CPEIICTB H3MEPEHHH.

I') OTKPBITHSI HOBBIX 3aKOHOB M HAXO)KICHHMS B3aUMOJICUCTBHS Pa3HBIX BEIHYHH.

pesyabTaTa  OIpENeNnseTcs

HCKHI/IH 2. OHCHKa H CIOCOOBI YMCHBUICHUSA CJ'Iy‘lElfIHBIX 1 CUCTCMATHUYCCKHUX HOFpCIHHOCTCfI

Bompoc

OTBeTHI

1. Tlo popme BoipaxeHust
MIOTPEITHOCTH OBIBAET:

a) a0COJIIOTHOM;

0) 00BEKTHBHOM;
B) CyOBEKTHUBHOM;
T') HHCTPYMEHTAJIbHASL.

2. o popme BbIpaxkeHUst
MIOTPEITHOCTH OBIBAET:

a) OTHOCHTEIIbHOWU;

0) 00BEKTHBHOM;

B) CyOBEKTUBHOM;

T') HHCTPYMEHTAJIbHASL.

3. 1o npryrHe BOZHHKHOBEHHUS
MIOTPEITHOCTH OBIBAET:

a) 00ObCKTHBHOWU;
0) OTHOCHTEITLHOI;
B) aOCONFOTHOM;

T) IPSIMOA.

4. 1o npuyrHEe BOZHUKHOBEHHUS
TIOTPEITHOCTH OBIBAET:

a) cYObEeKTHBHOW,
0) OTHOCHTEITLHOW;

B) aOCONFOTHOM;
T) IpsMOii.

5. INox 0OBEKTHBHOM MTOTPEITHOCTEHIO
MOT'YT OAPa3yMeBAThH

a) MOTPENTHOCTh OTIO3HAHUS 00BEKTa;

0) TpsiMast TTOTPEITHOCTb;

B) TIOTPEIIHOCTH CBSI3aHHAS C YEIOBEKOM-OIIEpaTopoM;
T') HOTPEIIHOCTh KOCBEHHOT'O CHSITHSI ITOKa3aHUH




6. ITon 0OBEKTUBHOI MTOIPEITHOCTHIO
MOT'YT O[pa3yMeBaTh:

a) IOrPEeNTHOCTh METO/A;

0) TpsiMast IOTPEITHOCTB;

B) TIOTPEIIHOCTH CBSI3aHHASI C YEIOBEKOM-OIIEPaTOpOM;
T') HOTPEIIHOCTh KOCBEHHOTO CHSITHSI TOKA3aHUH.

7. Ilon 0OBEKTUBHOI MTOIPEITHOCTHIO
MOT'YT O[pa3yMeBaTh:

a) HHCTPYMEHTAIbHAS MOTPEITHOCTE;

0) TpsiMast TOTPEITHOCTB;

B) TIOTPEITHOCTH CBS3aHHAS C YEIIOBEKOM-0IIEPaTOPOM;
T') MOTPENIHOCTh KOCBEHHOT'O CHSITHS TIOKa3aHUH.

8. 3akoHOMepHOE HPOSIBICHUE
MOTPEITHOCTH ObIBACT:

a) CHCTEMAaTHYCCKIM;
0) MaJIOBEpOSITHBIM;
B) a0CONFOTHBIM;

T) IPEICKa3yeMbIM.

9. INonpasxka — 3T0:

a) 3HAYEHHE BEIMYHMHBI IPUOABIIAEMOE K M3MEPEHHOM BETNYNHE JIIsI
UCKJIIOUEHHS CHCTEMATHYECKON ITOrPEIIHOCTH;

0) 4KCII0, HA KOTOPOE YMHOXAIOT PE3YIbTAT H3MEPEHHS C [EbI0 HCKITFOUCHHSI
CHCTEMAaTHYECKOM MOTPEIIHOCTH;

B) YHCIIO0, HA KOTOPOE YMHOXKAIOT Pe3yNIbTAT H3MEPEHHUS C IIENBI0 YIIPOIICHUS
€ro ISl CIIEAYIONIUX BHIYHCIICHUIA;

I) 3HAUEHHE BETMYMHBI PUOABIIEMOE K M3MEPEHHON BEJTHUUHE C HETBIO
YIIPOIIEHUS €r0 JUIs CIIEAYIONIMX BHIYMCIIEHHIA.

10. Ilpomax — 3T0:

a) CICNCTBHE HEMPABIILHOIO JICHCTBHS IKCIICPUMEHTATOPA,
0) cieacTBUE HEMPABUIBHOTO YCIIOBHS CHATHS MOKAa3aHUM;
B) CJI€ZICTBHE HEUCIIPABHOCTH NpUOOpa;

T') CJICZICTBUC HEBEPHBIX BBIYMCICHUH.

11. Craruueckasi HOrpEIIHOCTD —
3TO:

a) IOTPEeIIHOCTh MPU HEM3MEHHOW M3MEPIEeMOi BETUUHHE;
0) MOTrpeIIHOCTh MPH MPSIMBIX U3MEPEHUSX;

B) MOTPEUTHOCTh MPU KOCBEHHBIX U3MEPEHHSIX;

T') OTPENTHOCTDb MPH CUCTEMATHIYECKUX U3MEPEHHMSIX;

12. McTUHHOE 3HaYEHHE — DTO:

a) 3HayeHHe QU3MYECKOI BETMYHMHBI, KOTOPOE HCAIbHEIM 00pa3oM OTpaxano
OBl B KAYECTBEHHOM U KOJMYECTBEHHOM OTHOIICHHUSX COOTBETCTBYIOIIEE
CBOMCTBO 00BEKTA;

0) 3HaueHue (HU3NUECKOI BEINYMHBI, KOTOPOE HEOOXOIMMO JJisi pabOThI
KaKoro-imbo ycTpoHCTBa;

B) 3Ha4YeHHe (PU3NUECKOI BEIMYMHBI, KOTOPOE IOKa3bIBAET NPHOOP P y4ETe
HOTPEIIHOCTH;

r) 3Ha4YeHHe PU3MUECKOl BEIMYHMHbBI, KOTOPOE MIOKAa3bIBAET MPHOOD.

Kpurepun oueHuBanus

OHGHI/IBaHI/IC TEKYHIEro TECTUPOBaHUA OCYHICCTBIIACTCA 110 HOMHMHAJIPHOHM IIIKajle —

HpaBHJ’IBHBIfI OTBET K KaXXI0MY 3aJJaHUI0 BBICTABJISICTCSA OAWH 6aJ'IJ'I, 3a HEC HpaBI/IJ'IBHHﬁ — HOJIb. O61ua;1
OLCHKA KaXXJI0Io TeCTa OCYIHICCTBIISACTCA B OTHOIICHHNHU KOJIMYECTBA IPAaBUJIBHBIX OTBETOB K 06H_ICMy

YHCITy BOIIPOCOB B TECTE (BBIPAXKACTCSI B MPOLIEHTAX).
TecT cunTaeTcs NPOHIEHHBIM (OLIEHKA «3a4TEHO») NPH o01ieil ouenke 75%.
KonudecTBo MOMBITOK MPOXOXKIACHUS TECTa M BPEMS Ha €ro MPOXOXKJICHHE — HEOTPAaHUUEHHO.

BbinosiHeHue U 3aMTA pacyeTHO-Tpadpuyeckoii padboTbl

OOyuarommuecs: BBIIOJHIIOT pacuyeTHo-rpapuueckue pabotsl (PI'P) Ha mpakTHueckux 3aHATHAX
0]l PYKOBOJCTBOM HpenojaBaTessi U B 4achl, OTBEJACHHBIEC JUII CaMOCTOSITEIbHOM paboThl B paMKax
Kax101 TeMbl. BeinosHeHHbie PI'P oopMiIsioTcst B cCOOTBETCTBUU € TPEOOBAHUSAMHU, U3JI0KEHHBIMU B
y4eOHBIX MOcoOuAX (MpaKTUKyMax) U CA0TCs Ha MMPOBEPKY Mo iaBaTelto.

Temaruka PI'P:

Pacuetnoe 3amanue Nel-2. OueHka MOTPENIHOCTEH

PacuerHoe 3ananue Ne3-4. O6mue cBeieHns 00 U3MEPUTEIbHBIX ITpHOopax

PacuerHoe 3amanue Ne5-6. Pacuer u BbIO0p MacITabHBIX TpeoOpa3oBarteen

Kpurepun onennBanus
OneHuBaHuEe KaXKIOr0 pacuyeTHOIO 3aJaHMUsl OCYIIECTBISAETCS IO CUCTEME «3aYTCHO» M «HE
3aYTEHO.



B IMPpOoHECCCC OLUCHUBAHUSA YUUTBIBAIOTCS OTACIIbHBIC KPUTCPUU U UX «BECOMOCTDB)).

Kpurepusimu orieHku Becomocts B %
—  BBINIOJHEHUE BCEX ITYHKTOB 3aJ[aHUS 10 30%
—  TPOBEJCHHE PACUCTOB B COOTBETCTBUH C M3JIOKEHHON METOIHKOM 10 30%
—  TOJNyYeHUe KOPPEKTHBIX PE3YIIFTATOB pacyera 1o 20%
—  KayecTBeHHOE odopMiieHHe pacu€THON U rpaduiecKoi yacTei 1o 5%
—  KOPPEKTHBIC OTBETHI Ha BOMPOCHI ITO CYTH PACUYCTOB U pabOTHI YCTPOWCTB 10 5%

Ouenka «3aUTeH0» BbICTaBJsIeTCs, ecid HaOpaHo 75%.

3ammTa 0T4eTOB 10 J1a00paTOPHLIM padoTamM

OrneHuBaHuE KaXJIOM JTaOOpAaTOPHOM PabOTHI OCYIIECTBISETCS MO CHUCTEME «3aUTEHO» U «HE

3a4YTCHO».

B IMPOHECCCEC OLUCHUBAHUSA YUUTBIBAIOTCS OTACIIBHBIC KPUTCPUNU U UX «BECOMOCTDBY.

Kpurepusimu orieHkn

Becomocts B %

—  BBINOJIHEHHE BCEX IYHKTOB 3aaHus 10 30%

— CTemeHb  COOTBETCTBHS  BBIONHEHHOrO  3aJaHusi  mocTasieHHbM | 10 30%
TpeOOBaHUIM

—  MOJy4eHHe KOPPEKTHBIX PE3YJIbTATOB PAOOTHI 10 20%

—  KayecTBeHHOe oopMiIeHHE PadOTHI 10 5%

—  KOPPEKTHbIE OTBETHI Ha BOIPOCHI IO CYTH PACcUeTOB M PabOTHI YCTPOHCTB 1o 5%

OuneHka «3a4TeH0» BbICTaBJIsieTcs, ecJiM HabpaHo 7/5%0.

[lepeueHb KOHTPOJBHBIX BOMPOCOB, 3aJaBA€MBbIX MpPU 3alIUTE€ OTYETOB MO JAOOPATOPHBIM

pabotam
JlaGoparopHas padora 1. I[IpoBeenne npsiMbIX U KOCBEHHbIX H3MepPeHUil
Pexomennyemoe
KonrponsHslit BOnpoc colepKaHue OTBETa
(MCTOYHHK)
1. TlpuHiumn paboTsl TPUOOPOB ANEKTPOINHAMUYECKON CUCTEMBI [1] c.12-19
2. CxeMbl - IpHOOPOB  DJIEKTPOTHHAMUYECKONU CHCTEMBI [1] c.12-19

TIOCTOAHHOI'O U IEPEMEHHOI'0 TOKa

3. BbiBom ypaBHeHWs MIKaiel mpubopoB DJI CHCTEMBI TIpM HCMONB30BAaHWH WX B memsix | [1] ¢.12-19

4. TlpuHuun paboThl BBIIPSIMUTEIBHBIX IPUOOPOB

[1] ¢.12-19

5. BsIBOJ ypaBHEHUsI MIKaJIbl IPHOOPOB BHINPSIMUTEIHBHON CHCTEMBI

[1] ¢.12-19

HX B OEMIIX IEPEMEHHOI'0 TOKa

6. Tlosicaute paboTy CXeMBbI MOAKIIOUYeHHUs proopoB PM «Ypamoukay mpu ucmons3oBannu | [1] ¢.12-19

7. IlpsiMble 1 KOCBEHHbIE H3MEPEHNUS

[1] c.12-19

8. B mpuBeneHHOM cXeMe MOAKIIOYMTE 1JI1 KOHKPETHBIX JIEMEHTOB: @ @ @ [1] c.12-19

JlabopaTtopnass  pabdora 2. HcciaegoBanme  JIIEKTPOMEXaHMYECKMX  NpuOOpoB

MAarHUTOdJIeKTpHieckoit (MJ) cucremsl

KoHuTponbHbIi Bonpoc

Pexomennyemoe
coJiepKaHNe OTBETA
(MCTOYHHK)

pe3yNbTaT U3MEPEHU.

1. AHanoroBsIil BOMBTMETP ¢ TipeneoM usMepenus ot 0B mo 3B nmeer mkany, conepkamyio | [2] ¢. 5-8
150 nmemenwmit. Tlpym W3MepeHHUN HATPsDKEHWS cuenaH orcueT 51,5 memenmii. Onpenenutsb

2. Jlma 9ero B M3MEPUTEIbHOM MEXaHH3ME aHAJIIOrOBOTO AJIEKTpOMeXaHmdeckoro mpubopa | [2] ¢. 5-8

co3laeTcs MpoTuBoAeHcTBYomui MoMeHT? [lox meiictBrueM Bpammaromiero MoMeHTa MBp
= 34,4-107H-M pamMxa MD MexaHHW3Ma TOBEpHYyJach Ha HEKOTOpHIA yroia. YUemy paBeH
MOMEHT IPOTHUBOJICHCTBUS TIPH 3TOM?




ecth 3 mpubopa: 1) kimacca Tounoctu 1,5 ¢ Bepxaum npenenoM 0,5 A; 2) knacca TOYHOCTH
3,5 ¢ BepxauM mpexaenoMm 250 MA; 3) kinacca Tounoctd 0,5 ¢ BepXHUM mpenesioMm 1 A;
Kakum 13 npruOOpoB HY)KHO BCIIOTB30BATHCS

3. UTo Takoe MorpentHocTs u3MepeHus? [2] c. 5-8
4. Yto Takoe LieHa JeTeHus npudopa’? [2] c. 5-8
5. Onpenenure nokaszanus MD BOJIBTMETPA MPHU IOa4Ye HA €ro BXOJ Hampsukenus Bujaa u(t) = | [2] ¢. 5-8
20 + 15 ot?
6. B mpuBeneHHOI cxeMe MOAKIIOUNTD ISl KOHKPETHBIX SJIEMEHTOB! @ @ [2] c. 5-8
7. Ha mkane nmpubopa UMEIOTCS CIICAYIOIINE YCIOBHBIC TpaduecKie 0003HAUCHHS: [2] c. 5-8
@ 1’5 )
Pactmgpyiite 2T 0003HAYCHUSA
8. Beimien u3 crpost npubop, u3MepsBuMi 3HaueHne 12 MA. B Hammumu Takoro ke HeT, HO | [2] €. 5-8

JlabopaTtopnass  pabdora 3. MHcciaegoBaHme  3jIeKTPpOMeXaHHMYeCKMX  NpuOopos

JIeKTPOMArHUTHOM (IM) cucTeMbl

Pexomennyemoe
KoHTposbHBIH BOMPOC cofiepyKaHue OTBETa
(MCTOYHUK)
1. HazoBHTE TpU OCHOBHBIX BH/1a IOTPEIIHOCTEH H3MEPUTEIbHBIX MPHOOPOB. [2] c. 9-12
2. Nmeercst ammepmetp kiacca TouHoctH 1,5 ¢ BepxHuM mpeneiom SA. Onpenenuts A, B | [2] ¢. 9-12
MOTPEITHOCTH TIPU H3MEPEHHH TOoKa 4A, eclid KIacC TOYHOCTH YHCICHHO paBeH
IIPUBEIEHHON MOTPEIHOCTH.
3. Uro Takoe Bapuanus MoKa3aHuii? [2] c. 9-12
4. Ha mikase npubopa UMEIOTCS ClIeyIOIINe YCIOBHbIE rpaduyeckue 0003HAYCHHSI: [2] c. 9-12
@ ==
Pacummdpyiite 9t 0003HaUSHHSI.
5. Ompenmenure 1eHy meneHust mpubopa co mkanoi 150 memenuii ¢ BepxHuM mpenenom | [2] ¢. 9-12
n3MepeHus SA.
6. B npuBeneHHOH cXxeMe IMOIKIIOUUTD I KOHKPETHBIX JIEMEHTOB: @ @ [2] c. 9-12
7. Jlafite ompemeneHHe TOHATHSAM: aOCOMIOTHAs, OTHOCHTEJbHAs W TpuBemeHHas | [2] ¢. 9-12
HOTPEIIHOCTH
8. Beimien u3 crpost pubop, u3MepsBIMil 3HaueHne 12 MA. B Hammumn Takoro e Hert, HO | [2] €. 9-12

ects 3 mpubopa: 1) kmacca TouHocTu 1,5 ¢ BepxanM mpenenom 0,5 A; 2) Kracca TOYHOCTH
3,5 ¢ BepxauM mpexpenoMm 250 MA; 3) xmacca Tounoctd 0,5 ¢ BepXHUM mpenmeriom 1 A;
KakuM 13 nprGOpoB HY)KHO BCIIOIB30BAThCS

Jlaboparopnass  pa6ora 4. Pacmmpenue  mnpenesioB  HU3MepeHHsi  NPUOOPOB

MaFHI/lTOZ)JIeKTpI/I‘leCKOﬁ CHUCTEMbI

Pexomennyemoe
KoHuTponbHbIi Bonpoc COJZIEp>KaHUE OTBETA
(MCTOYHHK)

1. Kakue nanHBle HEOOXOMMMBI JUIS pacdyéra IMIyHTa M KaK paccYMThIBalOT mIyHT K | [2] €. 32-36
H3MEPHUTENEHOMY IPHOOPY MarHUTOJIEKTPUISCKOH CHCTEMBI?

2. Kakue nmaHHBIE HEOOXOIMMBI IS pacuéra COMPOTHBIEHHS N00aBOYHOrO pesuctopa K | [2] c. 32-36
BOJIBTMETPY M KaK BBIIOIHSACTCS pacuér?

3. Kaxk mpoBepsitoT npaBUIBHOCTD TIOKa3aHHUI 3JIEKTPOU3MEPHUTENBHBIX PHOOPOB ¢ myHToM 1 | [2] . 32-36
J00aBOYHBIM PE3UCTOPOM?

4. B uém 3aKiovaercs perynupoBaHne MIEKTPOU3MEPUTENBHBIX MPUOOPOB MPH MX TOBEpKe? [2] c. 32-36

5. Kak ompemersioT 9SKCIIEPUMEHTAaIbHO BEIMYMHY IIYHTA K MarHUTOdIeKTpHueckomy | [2] . 32-36
MUJUIHAMIIEPMETPY, MUKpOaMIiepMerpy?

6. Kaxk ompe/ensror SKCIIepUMEHTaIbHO BEJIMYHHY COMPOTHBIICHHs n0baBoyHOro pesucropa. | [2] . 32-36




7. Wmeem mMukpoammepmeTp Ha 50 MkA M-24. Hcnons3oBaTk 3TOT mpubop Kak BomsT™MeTp Ha | [2] €. 32-36
npezene 50 BonsT. Cobpath cXeMy M JJOKa3aTh MPAaBHIBHOCTh pacyEToB.
8. Kak paccuntsiBatorcst VK - ? Ruorm - ? [2] c. 32-36

JlabopaTopHnasi padora 5. M3yuyeHHMe KOHCTPYKUMM H MNpPUHHIMIA padoTbl npudopos
KOHTPOJIsI CONPOTHBJICHUS U30JISIIUH M 3alIIUTHOT0 3a3eMJICHHU S

Pexomengyemoe
KonTtponsHslil Bonpoc COJZIEp’KaHUE OTBETA
(MCTOYHUK)
1. TlpuHImI u3MepeHus COPOTUBICHHS [1] c. 54-58
2. OT KaKuX BEJIMYUH 3aBHCUT COITPOTHBIICHUE [1] c. 54-58
3. Jlmama3oHbI H3MEHEHHs CONPOTHBIICHUH n3omsaiuu: Mom, ['om, TOm [1] c. 54-58
4. Yto Takoe U3MEPHUTEILHBIA MOCT [1] c. 54-58
5. KoHCTpyKIHsl M IpHHIMIT pabOThl OMMETPOB [1] c. 54-58
6. KoHcTpykims 1 npuHIMI paboThl METOMMETPOB [1] c. 54-58
7. TecTepbl 30T [1] c. 54-58
8. KOHTpOJIb CONMPOTUBIICHHUS 3a3EMJICHHS [1] c. 54-58

JladbopaTtopnasi paGora 6. H3yuyeHue yCTpolicTBA U O3HAKOMJIEHME € HEKOTOPbLIMU
NpPUMEeHEHHSIMH YJIEKTPOHHOT0 ocuujiorpaga

Pexomennyemoe
KoHTpobHBIH BOMPOC cofiepyKaHue OTBETa
(MCTOYHUK)
1. M3 xakWX OCHOBHBIX Yy3JIOB COCTOMT 3JIEKTPOHHBIN ocumiiorpad u kakoe HasHauenue | [2] €. 36-40
KaXXa10ro nu3 Hux
2. Kaxk noaroraBimBaioT K paboTe 3JIeKTPOHHBIN ocimorpad [2] c. 36-40
3. Kakue perynupoBKH BBIMOMHSIOT PYyYKaMH M TEPEKITIOYaTeNsIMU, pacrmoiokeHHsiMu Ha | [2] ¢. 36-40
niepeiHel maHenu ocuuiuiorpada
4. Kak mony4aroTcs Ha 9KpaHe ocuuutorpada KpuBbie, XapakTepusyromnie curyconaaiphoe | [2] ¢. 36-40
Y BBIIPSIMIICHHOE HALPSDKCHHE
5. Kak u3mepsitotcsi BpeMEHHOM CUTHAJI, aMILIUTYJIa M 4aCcTOTa CUTHAJIA [2] c. 36-40
6. Yro Takoe KOAKCHAJBHBIH pa3beM. [2] c. 32-34
7. Konctpyxkiws u npuHnun pabotst DJIT [2] c. 32-34
8. Kak BhinonHsiercst MaciitabupoBaHue, YTO U3 ce0st MPEICTABIISIET ACIUTENb HAIPSHKEHUsI [2] c. 32-34
JlabopaTopHasi pabora 7. HM3MepeHue mnapamMeTrpoB CHHYCOMJAJIbHBIX W HMILYJbCHBIX
CUT'HAJIOB
Pexomennyemoe
KoHTponbHSIi Bonpoc colepKaHue OTBETa
(MCTOYHHK)
1. Kak mony4aroTcst Ha 9KpaHe ocumiorpada KpuBbie, XapaKTepU3yIOIINe CHHYCOHTATbHOS [2] c. 46-48
U BBIIPSIMIICHHOE HANPsDKEHHe?
2. Kakue mapameTphl Ha3bIBAIOTCS MTHOBCHHBIMH 3HAYEHHMsAMH MepeMeHHbIx TokoB, DJIC u | [2] c. 46-48
HAIPSDKCHISI
3. Kak 00603Ha4arTcsi MrHOBEHHbIE 3HaueHus Toka, DJIC u HanpshkeHus [2] c. 46-48
4. Kaxoif mapaMerp Ha3bIBarOT IIEPHOIOM [2] c. 46-48
5. Kakoii mapamerp Ha3BIBAIOT YaCTOTOM [2] c. 46-48
6. Kakoii mapaMeTp Ha3bIBAIOT JCHCTBYIOIIMM 3HAYCHUEM CHJIBI IEPEMEHHOr0 TOKa [2] c. 46-48
7. Hapucyiite rpauk npsMOyrolibHOIO UMITYIICA U MTOKAXKUTE HA HEM: [2] c. 46-48
-(bpoHT; -cpe3; -BepIIrHA; -[UTUTESILHOCTh MMITYJIbCA
8. TosicHuTe mapameTpbl MOCIEI0BATEIBHOCTH UMITYJIbCOB: [2] c. 46-48
- TIGPHOT TIOBTOPEHIIS; - JIATEIBHOCTB TAY3HI 1;; - KOO((UIIIICHT 3aI0MHEHYIS FIMITYIIECOB ; -
CKBaKHOCTB UMITYJIECOB
JlabopaTtopnass  paGora 8.  IlpoBepka  mnpudopoB ¢  TEPMONIEKTPHYECCKHM
npeodpazoBaresieM CONPOTHBJICHUS
Pexomennyemoe
KoHTponbsHbIi BOpoc COZIep>)KaHHe OTBETa
(MCTOYHUK)
1. Yro Takoe JaTUMK, TUIIBI JATIYHKOB? [2] c. 19-24




2. Tepmope3ucTop, TEPMOMETP COTPOTHBIICHUS [2] c. 19-24
3. Tunsl TEpMOMETPOB CONPOTUBJICHUS [2] c. 19-24
4. YcTpoiCcTBO, IPUHIIMI AEHCTBUS YPaBHOBEHIEHHOIO MOCTA. [2] c. 19-24
5. Meton cpaBHEHHsI I3MEPSIEMOT'0 COTIPOTHBIIEHHS C 00Pa3LOBBIM [2] c. 19-24
6. YcTpolicTBO, IPUHIHIT ISHCTBUSI aBTOMAaTHIECKOT0 MOCTa [2] c. 19-24
7. HapucyiiTe XapakTepHCTHKY 3aBHCHMOCTH COIIPOTUBIICHHSI OT TEMIIEPATYPHI [2] c. 19-24
8. [IpuMeHeHne TEPMOMETPOB COMTPOTHBIICHHS [2] c. 19-24
JlaGopaTopuas padora 9. [IpoBepka TepMO3JIeKTPUYECKOT0 TEPMOMETpPA
Pexomengyemoe
KonTtponsHsliil Bonpoc COJZIEp’KaHUE OTBETA
(MCTOYHUK)
1. Knaccugukanusi TepMOMETPOB paCIIHPEHUS [2] c. 48-52
2. Krnaccudukauus 3J1eKTpUUEeCKUX TEPMOMETPOB [2] c. 48-52
3. TloTreHnmoMeTp, IPUHIIMII ISHCTBUS [2] c. 48-52
4. ABTOMAaTHYECKHMH IMOTEHIMOMETP, MPUHIMII ASHCTBUS [2] c. 48-52
5. TepmoasekTpuueckuii mpeodpa3oBaTenb, YCTPOHCTBO, MPUHIIMIT ISHCTBHS [2] c. 48-52
6. IlpumeHeHHe TEPMODIIEKTPHYECKOTO TEPMOMETPA [2] c. 48-52
7. Paznuums B 00J1aCTSAX MPUMEHEHUSIX TEPMOMETPOB COMPOTUBIICHHS U [2] c. 48-52
TEPMORJIEKTPHYECKOTO TEPMOMETPA
8. Tlouemy TepMOIIEKTPUYECKHI TEPMOMETP TPYAHO NPUMEHSITh JJIsl HU3KUX TeMIepaTyp [2] c. 48-52

2.3 OneHo4HbIe MaTepHAbI JIS1 IPOBEACHHUS MPOMEKYTOYHOI0 KOHTPOJIS
3a4er ¢ OLEeHKOM

VYcrnoBueMm Jomycka K IMPOMEKYTOYHOM aTTECTAllMU SIBJSIETCS BBINOJHEHHE U 3allluTa
(mosmydeHHe OTMETKH <«3a4TCHO») IO BCEM JIADOPAaTOPHBIM M pacdyeTHO-TpaduyueckuM padboTam,
MIPOXOKJACHHUE BCEX TECTOB TEKYIIEH aTTECTALIMU C PE3YyIbTATOM HEe MeHee 75% 1o KaxaoMy.

3aueT NpOBOAUTCS BO BTOPOM CEMECTPE U3YUEHUS AUCLUILTUHBL

Texnosorust mpoBeAeHUs 3a4e€Ta — MPOXOKJIECHUE KOMIUIEKCHOTO TeCTa MO BCEM H3YYEHHBIM
TeMaM.

TectoBble 3a1aHNA KOMILIEKTYIOTCS M3 BOIPOCOB TEKYILETO0 KOHTPOJSA. 3aJaHue COACPKHUT CTO
BOIIPOCOB, B PABHOI CTENEHU OXBATHIBAIOIINX Bech MaTepual. Bpems npoxosxaenus tecta 60 MUHYT.

Kpurepun oueHuBaHus:

OrneHrBaHUE OCYIIECTBIBIETCS TI0 YETHIPEXOAIILHON CUCTEME.

OrneHuBaHUE TPOMEKYTOYHOTO TECTHPOBAHMS OCYIIESCTBIIACTCS MO0 HOMHHAIBHOM IIKalle — 3a
MPaBUJILHBIN OTBET K KOKIOMY 3aJaHHIO BBICTABIIICTCS OJIMH Oajll, 3a HE MPaBWIbHBINA — HOJIb. O01mas
OIICHKA Ka)JIOTO TECTa OCYLIECTBIISIETCS B OTHOIICHUU KOJIMYECTBA MPABUIBHBIX OTBETOB K OOIIEMY
YHCITy BOIIPOCOB B TECTE (BBIPAXKAETCSI B MPOLICHTAX).

B mporeHTHOM COOTHOIIEHWH OIEHKU (IO YeTHIPEXOAIBHOW CHCTEME) BBICTABJISIOTCS B
CIIEYIOIIUX TUana3oHax:

“HeyIOBIETBOPUTENBHO™ - MeHee 75%
“ynoBieTBopuTensHO” - 76%-85%
“xopo1o” - 86%-92%
“otanuHo” - 93%-100%
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