MHUHUCTEPCTBO TPAHCIIOPTA POCCUMCKON ®EJEPAITUM (MUHTPAHC POCCHH)
DEJEPAJIBHOE ATEHTCTBO BO3AYIITHOI'O TPAHCIIOPTA (POCABUAIIVS)

®I'BOY BIIO « CAHKT-IIETEPBYPI'CKUM IOCYI[APCTBEHHLIFI
YHUBEPCUTET I'PAKIAHCKOM ABUAITAW»

«YTBEPXJIAIO»
[epBEIit TPOPEKTOP-TIPOPEKTOP
o yueOnoii padore

H.H. Cyxux

PABOUYASI [IPOTPANVIMA CHUITJINHBI
N3mepenusi B paanodieKTPOHUKE

CrenaiabHOCTD
25.05.05 SxeniiyaTanus BO3AYIIHBIX CYA0B H OPraHu3anus
BO3AYIIHOTO ABHKEHHS

Crernumanmsanms
«Opranuzanmsi paiHoTeXHUYecKoro odecrnevyeHHs MOJIETOB
BO3YLIHBIX Cy0B»

Kpamudukarus BbllyCKHUKA
HHKeHep

®opma obyueHust
o4Hasi

Cankr-Iletepbypr
2017



1. Ileau ocBOeHMS TUCHUIIJIMHBI

Hean qUCHUNINHBI:

- U3YYUTh OCHOBBI TEOPUHU W MPAKTUKHU PATUOM3MEPCHHUI MPUMEHSIEMBIX IMPHU
PaTUOTEXHUYECKOM OOCCIeUeHUH TIOJIETOB BO3AYIIHBIX CYJOB B  IpoIecce
TEXHUYECKOTO  OOCITy)XMBaHMSI M  pPEMOHTa  OOpTOBOrO M HAa3eMHOIO
paanoo0opy10BaHUS;

- CHCTEMaTU3UPOBaTh 3HAHMS CTYJEHTOB IO METOJIaM H3yYCHHUS CUTHAJIOB U
MOMEX, TPUMCHSIEMBIX TPHU TEXHHUYECKOM OOCITYy>KMBAaHUU M PEMOHTE HA3EMHOTO
aBUAIIMOHHOTO  PAJMORJIEKTPOHHOTO  OOOpYAOBaHUS B  PaJUOTEXHUYECKOM
o0ecIieueHNH TI0JIETOB BO3IYIIIHBIX CY/IOB;

- 1aTh CTYJIEHTaM CUCTEMAaTHYE€CKHUE 3HAHUS IO OCHOBAM TEOPHUM U MPAKTUKU
paauou3MepeHuii, a Takke [0 MeToAaM JUAarHOCTUKA  aBUAIMOHHOIO
PazrodIEKTPOHHOTO 000PYI0BAHUS;

- TIPUBUTH CTYJEHTAM HaBBIKM MH)KCHEPHOTO MBIIIJICHHS, OCHOBAHHOIO Ha
3HAHUW OCHOBHBIX MOHATUH W OMPENEICHUN U3 MPEAMETHON 00JacTH BHIOpAHHOM
CIelIMaIn3alii ¥ TOHUMaHUU CYIIHOCTH MIPOIECCOB, MTPOUCXOASAIIMX B DJIEMEHTAX
ABUAITMOHHOTO PAJMOAIEKTPOHHOTO 000pYI0BaHHUS.

3agauM IMCUMILINHBL:

- (OpMUPOBAHKE Y CTYJICHTOB 3HAHUU U MPEACTABICHUN O METO/IaX U3MEPEHUI
apamMeTpoOB PAJAMOIIEKTPOHHBIX CPEICTB, H3MEPHUTEIBHBIX CPEACTBAX Ui MX
U3MEPEHUN;

- (opMupoBaHuE YMEHHMI IO TPUMEHEHUIO H3MEPUTEIBHBIX CPEACTB JJIA
KOHTPOJISI TapaMETPOB;

- (QopMupoBaHME HABBIKOB HaOMIOACHUS, aHanmu3a (GOpMbl W U3MEPEHUA
apamMeTpOB AJIEKTPUUECKUX CUTHAJIOB.

2. Mecro nucnuniannbl B cTtpykrype OOII BIIO

Hucunmnaa C3.B.3 «M3mepeHus B paguodJIEKTPOHUKE» H3ydaeTcsi B 7
CeMecTpe M TPEJACTABISET COO0OM  JUCIUILIMHY ©0a30BOM  YacTH  ITUKIIA
poecCHOHANBHBIX JUCITUTIINH.

Matepuan AUCHUIUIMHBI 0a3upyercs Ha KOMIIETEHIUAX, CPOPMUPOBAHHBIX Y
CTyJIeHTa MPU OCBOCHHUM AUCIUIUIMH «Marematnkay, «Du3uka», « ANeKTPOTEXHUKA
U DJICKTPOHUKAY.

Jnst  ocBoeHMst y4yeOHOro Marepuana JIUCIUIUIMHBI «M3mepenns B
PAIUORICKTPOHUKE» TPEABSIBISIOTCS CIEAYIOMKNE TPeOOBaHUS K «BXOIHBIMY
3HAHHSIM, YMCHHSIM, BJIaJICHUSIM U TOTOBHOCTSIM CTY/ICHTOB:

- Mo qucHunJInHe «MaTeMaTuKa»:

3HaTh:

- OCHOBHBIC MOHATUS TU(PPEPEHITNATBHOTO U MHTETPATLHOTO UCUYHCIICHNUS,

- OCHOBHBIC TMOHATUS TEOPUH (PYHKITUH KOMITJIEKCHBIX TIEPEMEHHBIX;

- OCHOBHBIE MOHATUS TCOPUH BEPOATHOCTEN M MATEMATHIECKON CTATUCTUKH;

- OCHOBHBIC MOHATUS TEOPUH CITyIaHBIX TPIIECCOB.

YMmersb:



- IPUMEHATh MAaT€MaTUYE€CKHE METOJbl HA3BaHHBIX pa3feinoB «MaTeMaTuku»
MIpY PEILLICHUH 3a7a4 U3Yy4aeMOM JUCIUILINHBI.

Baanern:

- HABbIKAMM PEIICHUS 3ajJlady, HCHOJIb3YIOINIMX MAaTeMaTUYECKHUI armapar
Ha3BaHHBIX pa3ziesioB «MaTeMaTUKn.

- 0 AUCHUILINHE «PU3uKa»:

3HaTh:

- OCHOBHBIC TIOHSITUSI U 3aKOHBI JJICKTPUYECTBA, MarHeTu3ma, KoJieOaHuil u
BOJIH,

YMmerh:

- pemIaTh TUMOBBIC 3a7a4M TI0 HA3BaHHBIM pa3zeiaM Kypca (GU3UKH, UCTIONb3YS
METOJIbl MATEMATHUECKOI'0 aHaJIn3a.

Baaners:

- METO/IaMH TIPOBEACHUS (PUBHMUECKUX U3MEPEHUH.

- o aucunminae « Madopmarukan:

3HaTh:

- OCHOBHBIC XapaKTEPUCTUKU TEXHHUYECKHUX CpEICTB peanu3anuu
HH(POPMAITMOHHBIX TEXHOJIOTHH.

YMmern:

- paboTaTh B KAYECTBE MOJI30BATEIS IEPCOHATBLHOTO KOMITBIOTEPA

Baaners:

- METOAaMM MOMCKa MH(OpMAMU B rI100aTbHBIX U JOKAIBHBIX KOMIBIOTEPHBIX
CeTsIX.

- 10 JMCUUILIMHA ""JJIEKTPOTEXHMKA M JJICEKTPOHUKA'':

3HaTh:

- OCHOBHBIE MOHATHS U 3aKOHBI SJIEKTPUUECKUX LIETEH;

-OCHOBBI 3JIEKTPOHUKH U TPUHIUIIBI JEHCTBHS SJIEKTPOHHBIX YCTPOMCTB.

Ymersn:

- IPOM3BOJUTH PACUETHI JIEKTPUUYECKUX LENIEH;

- HCII0JIb30BATh 3JIEKTPOHHBIE YCTPOMCTBA B PAAMOTEXHUYECKUX LEMAX.

Baaners:

- HaBBIKaMU PAacy€Ta OCHOBHBIX TUIIOB 3JIEKTPUYECKUX LENEH;

- METOAAMH HCIIOJIb30BAaHUS JJIEKTPOHHBIX YCTPOMCTB B PAJIUOTEXHHUYECKHUX
LEIsX.

VY CTyAEHTOB, MPUCTYNAIOUIMX K HW3YYEHUIO NUCLUMIUIMHBI, JOJDKHBI OBITh
c(OpMHPOBAHBI CIEIYIOUIME OOUIEKYIbTYPHBIE U MPOPECCUOHATbHBIE KOMIIETCHIINHN:

YMEHHUE aHaJIM3UPOBATh JIOTUKY PACCYKICHUA M BbBICKA3bIBAHWM, BBISBISATH
3HAY€HHE, CMBICIIOBOE COAEPKAHUE B YCIBIIIAHHOM, YBUACHHOM WM MPOYUTAHHOM
(OK-3);

CIIOCOOHOCTh U TOTOBHOCTh MNPHOOPETaTh HOBBIE 3HAHMS, HCIOJIb30BaTh
paznuyHble QopMbl 00ydeHHs, WH(OOPMAIIMOHHO OOpa30BaATEIbHBIC TEXHOJIOTHH
(OK-21);

CIIOCOOHOCTh CaMOCTOSITENIbHO MPUOOpPETaTh ¢ MOMOIILI0 MH(GOPMAIIMOHHBIX
TEXHOJIOTMA M HCIIOJIb30BaTh B IPAKTHYECKOW JESITEIIbBHOCTA HOBBIE 3HAHUSA H



YMEHUS, B TOM YHCJIE B HOBBIX 00JIACTSAX 3HAHUMN, HEMTOCPEICTBEHHO HE CBSI3aHHBIX CO
cepoit mpodeccronanbHom aesreasrHoctu (ITIK-7).

JlucuumuinHa  sIBAsSieTCs  oOecIieurBaromed Uil  CICAYIOIMX —JUCIMIUINH:
«TexHuueckass JUArHOCTHKA PAAUOJIEKTPOHHBIX cUCTeM» U «OpraHuzamus
TeXHUYeCKoM akcruryaranuu cpeacts PTOII u cesa3uy.

3. Komnerenuuu ody4arouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS
TUCHMILTHHBI

B pesymbrare OCBOCHHSA JWCIUIUTMHBI «M3MepeHUS B paJHO3ICKTPOHHKE)
OOyJaroIuiAcs pa3BUBAET M (POPMHUPYET CICAYIONTHE KOMIICTCHITH:

oduexkyabTypHbie (OK):

YMCHHE aHaJN3UPOBaTh JIOTHKY PACCYXIACHWHA W BBICKA3bIBAaHUH, BBISABISATH
3HAYEHHUE, CMBICTIOBOE COAECPKAHUE B YCIBIIIAHHOM, YBUICHHOM WJIU MPOYUTAHHOM
(OK-3);

CIIOCOOHOCTH MPOGECCHOHANTBHON AKCILTyaTallid COBPEMEHHOTO 000pYyI0BaHUS
U MPUOOPOB B COOTBETCTBHH C IESAMH MOATOTOBKH criernanucta (OK-52).

npodeccnonanbubie (I1K):

BJIQZICHUEM COBPEMEHHBIMHU CPEICTBAMH M3MEPEHUN U METOAaMHU IPOBEICHUS
n3mepenuit (I1K-122);

CIOCOOHOCTBIO ¥  TOTOBHOCTBIO  COCTAaBIISITh  ONHCAHMS  MPOBOJMMBIX
HaOIoIeHNH 1 n3MepeHni u popmynupoBaTh BeBobI (I1K-141);

CIIOCOOHOCTBIO U TOTOBHOCTBIO OPraHU30BBIBATH U MPOBOAUTH U3MEPEHUS U
HaOmonenus (ITK-145).

B pesynbrate 0CBOCHUS TUCITUTUIMHBI 00yUYaIONTHICS JODKEH:

3HATh:

- CPEICTBAa U METOABI U3MEPEHUM 3KCIUTYyaTallHOHHO-TEXHUUYECKUX [1apaMeTpOB
U XapaKTePUCTUK paauodiekTporHoro obopymoanus (OK-5, OK-52);

yMeTh:

- TpPaMOTHO HCIIOJIb30BAaTh W3MEPUTENbHbIE NPUOOpPHI ISl pELICHUS
HKCILTyaTalMOHHO-TEXHUYECKUX 3aad W MPOU3BOAUTH OOpabOTKY pe3yJbTaTOB
namepenuit (OK-52, TTK-122, [TK-145);

BJIA/IeTh:

- COBPEMEHHBIMU CPEJCTBAMU U3MEPEHUN U METOJAMU UX MPOBEACHHUS C LEIBIO
JOCTH)KEHUS €IUHCTBA U TpeOyemoit Tounoctu uamepenuit (IIK-141, OK-145).

4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOiI1 padoThI

OO6mast TpyJI0eMKOCTh TUCIUTUINHBI COCTABISAET 3 3a4eTHBIX eauHUIlbl, 108
aKaJIEMUYECKUX YaCOB.



CemecTpsbl

Bcero
HauMeHoBanue
4acoB 7i
O61mas Tpy10eMKOCTh JUCHUIJINHBI 108 108
KonTakTHas padora 56 56
- JICKIUH, 14 14
- npaktrdeckue 3ausatus (I13), 36 36
- cemuHapsl (C), - -
- nabopatopusbie 3aHsaTus (JIP), - -
- KypCcoBO# npoeKT (padbora) 6 6
- IpyTUE BUJBI AYUTOPHBIX 3aHATHI - -
CamocTosiTenbHast paboTa CTyJIeHTa 16 16
KoHTpoJsibHbIE pabOTHI
B TOM 4YHCJIe KOHTAaKTHAasi paboTa
[IpomexxyTouHast arTecTanus
KonrtakTHas pabota
CamocrosTenpHas paboTa 1mo 36 IK3aMeH
MOATOTOBKE K (3a4€Ty, SK3aMEHY) KYP

HEO00XOJIUMO yKa3aTh KOHKPETHBINA BU]I
MPOMEKYTOUYHOU ATTECTALINU




5. Conep:xanue TUCHUIINHBI

5.1. CooTHeceHus1 TeM — Pa3Ae/iOB AMCUUILIMHBI M (POPMHUPYEMBbIX B HUX
KOMIIETEeHI M

Marpuna coorHeceHHs TeM/pPa3Ae/ioB Y4eOHO! TUCHUILIUHBI U (POPMHUPYEMBbIX B
HHUX KOMIIETEeHIIUM

Komn
yect | Komnerenuun O6pazoBare | OueHo
Tewmbl, pazaesnsl JUCITUTITNHBI BO JBHBIC YHBIC
gaco | OK- | [IK- | [IK- | TEXHOJIOTUU | CPEACT
B 52 |59 |60 Ba
Paznen 1. ®opmupoBanue 27 + + +
U3MEPHUTEIbLHBIX CHTHAJIOB
Tema 1. HM3MepurtenabHbIe + + + TJI (JIB),| Bx.K,
CHUTHAJIbI 12 113, CPC o113
A
Tema 2. ["enepaTopsbl 15 |t + + TJI (JIB),| ou3
VU3MEPUTEIBHBIX CUTHAJIOB 113, CPC |
Pazgen 2. MH3MepeHusn 97 + + +
NapaMeTpPoOB CUTHAJIOB
Tema 3. HaOmronenwe wu 9 + + + TJI (JIB),| o3/l
aHanu3 (OpMbl CUTHAJIOB 113, CPC
Tema 4. N3mepenue + + + TJI (JIB), o3/l
YaCTOTHO-BPEMEHHBIX 9 113, CPC
napaMeTpoB M aHallM3 CIEKTpa
CUTHAJIOB
Tema 5. N3mepenue 9 + + + TJI (JIB), on3/1
($a30BOro cIBUra CUrHAJIOB 113, CPC
Paznen 3. U3mepenne + + +
napamMeTpoB } 27
PaINOTEXHMYECKUX YCTPOHCTB
U CHCTEM
Tema 6. W3mepenue 12 + + + TJI (JIB),| ou3/1
AIEKTPUYECKON MOIIHOCTH 113, CPC
Tema 7. W3mepeHue + + + TJI (JIB),| ou3/l
IIapaMeTpoB 113, CPC
PaIMOTEXHUYECKUX LEleu C 15
COCPEeNOTOYCHHBIMHU u
pacrnpeneneHHbBIMU
MOCTOSTHHBIMU
Pazgen 4. + + +
27
N3mepuTesibHbIE CHCTEMBI
Tema 8. M3zmepurtenbHbie + + + TJI (JIB),| on3]1




CUCTEMBbI rapaMeTpoB 12 113, CPC
PaIMOTEXHUYECKUX YCTPOWCTB

U CHICTEM.
Tema 9. + + + TJI (JIB),| o3/l
NudopmarmonHo- 15 113, CPC
U3MEPHUTENIbHBIE CUCTEMBI.
Hroro 3a 8 cemectp 108 KYP,
IK3aMe
H

YcaoBHbie cokpamenusi: BxK — BxogHol koHTponb; TJI — TpaaunuoHHas
nekuus; JIB — nexumst Buszyanuzanusi; 113 — mpaktuueckoe 3ansitue; CPC —
caMocCTosITeJIbHasl paboTa cTyaeHTa, 3/ - 3aianue aJia OIEHKH YPOBHS OCBOCHUS
y4eOHOro Marepuaja TeMbl; o13/] — olleHKa BBIITOJIHEHHOTO 3a/IaHHUSl.




5.2. Coneprkanue pa3iesioB AU CIUIIHHBI
Paznen 1. ®opmMupoBaHue U3MEPUTEIbHbIX CUTHAJIOB

Tema 1. U3MepuTe/IbHbIE CUTHAJIBI

OOmue cBegeHuss 00 wu3MepeHHsX. TpeOoBaHMs, TpEABABIAEMbIE K
U3MEPEHHUSIM B PaJIMO3JIEKTPOHUKE. VI3MEepHUTEIbHbIE CUTHAIIBI.

Tema 2. I'enepaTopsbl H3MEpPUTEIbHbIX CUTHAJIOB

OO0mwme cBeneHHMsI O TeHEpaTopax TapMOHHMYECKUX KoyieOaHui. I eHepaTopbl
HU3KOM yacToTel. [TpuHIun padboTel renepaTopoB HU3KoK yacToThl. ' HYU Ha ocHOBE
LC-reneparopoB. 'HY na ocHoBe RC — reneparopoB. ['eHepaTop, peaauzyeMblii
metoq Ouenus. lludppoBble uU3MEpUTENbHBIE TE€HEPATOPbl HU3KOW YacCTOTHI.
['eHeparopbl BBICOKMX YacTOT M CIIELHMAIBHBIX CHTHAJOB. ['eHepaTopsl BBICOKOMN
4acTOThI. I'eHepaTOpbl CBEPXBBICOKHUX YacCTOT. [ eHepaTophl Ka4arolIeicss 4aCTOThI U
CUTHAJIOB CHelMabHOM (opMbl. I'eHepaTopbl Kauaroleiicss yacToThl. [ eHepaTopsl
cneuuanbHo  (opmbl.  ['eHepaTOoppl  IIYMOBBIX  CHUTHQJIOB. ['eHepaTopsl
HIYMONOJOOHBIX CUTHAJOB. [IpuMeHeHne reHepaTopoB M3MEPHUTENIbHBIX CUTHAJIOB
IIPU IIPOBEJECHUN U3MEPEHU.

Paszpnes 2. U3mepenust napaMeTpoB CUTHAJIOB

Tema 3. HaOmonenue u anaau3 (pOpMbl CUTHAJIOB

O6mme cBeaenuss 00 ocmwuiorpadax. Ilpunuun paboTel ocHuiorpada.
YHuBepcanbHbII octuorpad. Crtpobockonuyeckue u CKOPOCTHBIE
ocimuiorpadsl.  3anmomuHatomue ociuuiorpadsl.  [{udpossie  ocuumiorpadsi.
ABTOoMartuzanus mnpoiiecca usMmepenus. [Ipunnun dopmupoBanus n300pakeHrs Ha
sKkpaHe ocmwuiorpada. Meroapl  HaOMIOACHUWS, aHaiIM3a, W3MEPEHUs U
uccienoBanus Gopmbl CUTHANIOB. MI3MepeHne aMITUTy 1bl, BPEMEHHBIX TapaMeTpOB
curHania u cuapura ¢asz aByxX curHaioB. OcuwiorpagupoBaHHE HMITYIbCHBIX
curHasioB. [lpumenenue ocuworpada mpu HaAOMIOJCHUM U aHAIU3€ (POPMBI
CUTHAJIOB.

Tema 4. U3mepeHne 4acTOTHO-BPEMEHHBIX MapaMeTPOB M AaHAJIM3 CIIEKTPa
CHUT'HAJIOB

Metoapl U3MEPEHUsT 4acTOThl M MHTEPBAJIOB BpemeHu. OOiue cBeaeHusi oo
W3MEPCHUHM YacTOTHl M WHTEPBAJIOB BPEMEHH. PE30HAHCHBI METOJ HM3MEpEHUs
4acTOThl. ['€TepOAMHHBIN METOX U3MEpPEHUs 4YacToThl. HM3MmepeHue 4acToThl
METOJIOM 3apsijia M paspsana KoujeHcaTopa. LludpoBoii MeTox U3MEPEHHs YaCTOTHI.
[MudpoBoit MeToa HU3MEPEHHS MHTEPBAJIOB BPEMEHH. ABTOMATH3AIlMs IMPOIIECCOB
W3MEPEHUSI 9acTOThl W MHTEPBAJIOB BpeMeHHU. M3MepuTenn 4acTOTHO-BPEMEHHBIX
napamMeTpoB CUTHaJIOB. MeTonbl aHanm3a crekTpa curHama. OOmme CBeACHHS O
CIEKTPAIbHOM  aHAJIM3€ CHUTHAJOB. METOAbl  BBIJICTICHUS  TapMOHUYECKUX
COCTABJISIFONIMX CUTHaMa. METOMbl BBIIETICHUS TapPMOHUYECKUX COCTABIISIONIMX



curHana. [lapamnenpHbii ananm3 cnekrtpa. [lociemoBarenbHblii aHAIU3 CHEKTPA.
[udpoBoit cnoco0  BbIACICHUS  CIEKTPAJIbHOM  COCTABJSIONICH  CUTHAJIA.
AHann3atopsl crnekTpa. M3mepeHue HENMHEWHBIX HWCKaxeHud. HM3Mepurenu
HEJIMHEHHBIX UCKaxeHul. Mcnoap30BaHne N3MEepUTEIbHBIX TPUOOPOB MPU aHATU3E
YaCTOTHO-BPEMEHHBIX TapaMETPOB U CIIEKTPA CUTHAJIOB.

Tema 5. U3mepenue Ga30Boro caiBura CUrHaJioB

Metonbl u3MepeHusi (a3zoBoro caBura curHaia. OOmme cBeneHus 00
u3MepeHnn Ppa3zoBoro caBura curHanos. Ociiorpaguueckue MeToIbl H3MEPEHUS.
KomneHncanuonuslii MeTo u3Mepenus. Meron npeodpazoBanusi (pazoBoro CABHUra
BO BpeMeHHOW wuHTepBal. [ludpoBbie MeToasl m3MepeHus. MeToasl M3MepeHus
(dazoBoro ciapura ¢ mpeoOpa3oBaHHEM 4YacToThl. M3MepeHue ¢a3oBOro cjaBura
dazoBeiMu  geTekTopamu. M3mepurenu (¢daszoBoro casura. lcmonb3oBaHue
U3MEPUTENbHBIX TPUOOPOB MPU U3MEPEHHUH yTia (Pa3oBOro CABUTA CUTHAJIOB.

Pasznen 3. U3mepenne mapaMmeTpoB paiMoTeXHUYECKUX YCTPOMCTB U
cucTemM

Tema 6. U3MepeHue 3J1eKTPUIECKOIl MOITHOCTH

MeToasl u3MepeHHus d3JeKTpUYecKkod MmoiHoctu. OOmue cBeaeHus o0
U3MEPEHUH DJJIEKTPUYECKOW MoIHOCTH. M3mepurenn MomHoctu. IM3Mepenue
MOITHOCTH B JIMANa30HaX HU3KUX U BBICOKHUX 4acToT. M3Mepenne momHoctn CBY-
KoJiebaHuil. M3MmepeHne MOIIHOCTH Jia3epHOro wu3iaydeHus. Hcnonb3oBaHue
M3MEPUTETBHBIX TPUOOPOB MPU U3MEPEHUH MOLTHOCTH U3JIy4aeMbIX CUTHAJIOB.

Tema 7. MH3MepeHue mapaMeTpoB pPaAHOTEXHHMYECKHX Lemed ¢
COCpPeI0TOYEHHBIMH M pacipe/eIeHHbIMH OCTOSIHHbIMM

Mertonpl  u3MEpeHUsT NapaMeTPOB  PAAUOTEXHUYECKHUX LENe ¢

COCPEIOTOYEHHBIMH MOCTOSTHHBIMU. OO1IMe cBeeHUsI 00 U3MEPEHUIX MapaMeTpOB
ueneii. HM3mepurenu mapamerpoB nened. MeToapl U3MEpEHUs  AKTHUBHBIX
COMPOTHUBJICHUI Ha MOCTOSTHHOM Toke. M3mMepeHne WHIYKTUBHOCTH, JOOPOTHOCTH,
€MKOCTH M TaHTe€HCa yrja MOTepb MOCTAMU NEPEMEHHOr0 TOKa. Pe30HaHCHBbIE
METO/bl HM3MEpPEHUs MapaMeTpoB dJeMeHTOB. [ludpoBbie MeTombl H3MEpEeHUS
napaMeTpoB 3JeMEeHTOB. (OCOOEHHOCTH U3MEpPEHHs MapaMeTpoB C IOMOIIBIO
IU(QPOBBIX ABTOMATUYECKUX MPUOOPOB C MUKPOITPOIIECCOPOM.

Meronbsl  u3MEpeHHsT  MapaMeTpoOB  PAAMOTEXHUYECKUX  Lened  C

pacIpeneIeHHbIMU TOCTOSTHHBIMA.  MeETOIbl M3MEPEHUSI MAapaMETPOB JIMHEWHBIX
CBUY-yctpoiicTB. Criocob nameputeabHoi JuHuu. Croco0 pa3aenbHOTO U3MEPECHUS
MaJalel W  OTPAKEHHOW BOJH. ABTOMAaTHYECKHE MHMKPOIPOLIECCOPHBIE
naHopamubie pedrexkrometpsl U usMmepurenu KCB. W3meputenu mapamerpos
nenu. Mcnonp3oBaHue HM3MEPUTENBbHBIX NPUOOPOB IMPU HM3MEPEHUHM MapaMeTpoB
LENEe C COCPENOTOYEHHBIMU IIOCTOSIHHBIMHU. VCIonp30BaHuME H3MEPUTENBHBIX
npuOOpPOB MPY U3MEPEHHUH ITapaMeTPOB LIeTIeH ¢ pacipeieICHHBIMU MOCTOSIHHBIMU



Paznen 4. U3mepuTesibHbIE CHCTEMBI

Tema 8. M3mepurejbHbIe CHCTEMBI NapaMeTPOB PaIHMOTEXHUYECKHX
YCTPOMCTB M CUCTEM.

Metonsl M3MEpeHHsI MapaMeTpoOB PaAMOTEXHUYECKUX YCTPOMCTB U CHCTEM.
MeToapl U3MEpEeHUsi COBOKYITHOCTH IMapaMETPOB WM OOOOIIEHHBIX apamMeTpoOB
PAaIUOTEXHUYECKUX YCTPOMCTB M CHCTEM. MeTon HW3MepeHus napaMeTpoB
PAIUOTEXHUYECKUX YCTPOMCTB M CHUCTEM C HCIOJb30BAHWEM WMHTALIMM CHUTHAJIA.
Meron wusMepeHHs napaMeTpoB PAAUOTEXHUYECKUX YCTPOWCTB M CHUCTEM C
WCIIOJB30BAaHUEM HMMUTATOPOB  CUTHAJOB. MeTox H3MEpeHHs napaMeTpoB
PAIUOTEXHUYECKUX YCTPOMCTB U CUCTEM C MCIOJIb30BAHUEM UMHUTATOPOB CUTHAJIOB
CTEHJOB Uil UX PETYJIUPOBKU W ucnbITaHu. M3mepurenn napamerpoB PTY u
cucreM. Mcnonp30BaHnEe M3MEPUTENBHBIX MPUOOPOB MPU MU3MEPEHUU NapaMeTpOB
PaIUOTEXHUYECKUX YCTPOMCTB U CUCTEM

Tema 9. UndopmanuoHHO-N3MepUTEIbHbIE CUCTEMBI.

OO6mue cBeneHus 00 HMHGOPMAIMOHHO-U3MEPUTEIBHBIX cucTemMax. OOrme
noHsATust U onpeneneHus. Oo6mue cBenenuss 06 MMC. O6mas xapakTepucTHKa
KOHTPOJIbHO-U3MEPUTEITBHBIX CHUCTEM. N3mepuTtenbHbIe CUCTEMBI.
TenewmsmepuTenbHble  CHUCTEMBl. BUpTyanbHbIE  M3MEPUTEIBHBIC  CHCTECMBI.
Hcnonp3oBanne  HWHPOPMAMOHHO-U3MEPUTEIBHBIX ~ CHCTEM I KOHTPOJIS
napamMeTpoOB PAAUOTEXHUYECKUX YCTPOUCTB U CUCTEM.

Hamnpagiienus: pa3BuUTHs METOJOB HM3MEPEHUS U U3MEPUTENBHBIX CPENCTB.
Pa3zButne = COBpeMEHHBIX  METOJIOB  u3MepeHui.  CoOBEpIIEHCTBOBAHHE
M3MEPUTENBHBIX CPEACTB TEXHOJIOTHUYECKUX IPOLECCOB. IlepcnekTuBbl pa3BUTHS
YHUBEPCAIBHBIX U3MEPUTEIBHBIX TPUOOPOB.

5.3. Pa3aesbl IUCHUIIJIMH U BUABI 3AaHATHN

Ne HaunmenoBanue pazgena nucuumiunel | JI | 113 | JIP | CPC | KP Beero
1/ 4acoB
1 Paznen 1. ®opmupoBanue 7 9 4 20
WU3MEPUTEIBHBIX CUTHAJIOB

5 Paznen 2. U3Mepenust napameTpoB v 9 4 20
CUTHAJIOB
Paznen 3. M3mepenune mapameTpoB

3 | paIMOTEXHUYECKUX YCTPOMUCTB U 7 9 4 6 26
CUCTEM

4 | Paznen 4. IamepuTtenbHbIE CUCTEMBI 7 9 4 20
NTOI'O 3a 8 cemecTp: 28 | 36 16 6 86




5.4. JIabopaTopHbIii MNPAKTUKYM

JlaGopaTopHBbIi MPAKTUKYM y4E€OHBIM IJIAaHOM HE TPEyCMOTPEH.

5.5. IIpakTHyeckune 3aHATUA

Howmep .
Ne TeMaTnka MpakKTUYECKUX 3aHATUN Bcero
pasnena
/11 (cemuHapoB) 4acoB
JTUCIUTUTHBI
1 1 OCHOBBI TEOPUU U3MEPEHUIA. 4
9 1 [IpumeHeHre TEHEPAaTOPOB  HM3MEPUTENBHBIX 4
CUTHAJIOB MPH MPOBEJICHUN U3MEPEHHI.
3 1 [Ipumenenue ocuusorpada npu HAOMIOJEHUU U 4
aHaJin3e (popMbl CUTHAJIOB
Hcnonp3oBaHue U3MEPUTETBHBIX PUOOPOB MPHU
4 2 aHaJIM3€  YaCTOTHO-BPEMEHHBIX  IapaMETPOB 4
CUTHAJIOB
5 2 N3mepenue yria gpazoBoro casura 4
6 3 Hcnonb3oBaHue W3MEPUTENBHBIX NPUOOPOB MPHU 4

HN3MCPCHHUH MOITHOCTH HN3JIY4ACMbIX CUT'HAJIOB

Hcnonb3oBanne M3MEPUTENBHBIX MPUOOPOB MPHU
7 3 U3MEPEHUNU apaMeTpoB Herneu c 4
COCPEIOTOYCHHBIMH MMOCTOSTHHBIMHU

Hcnonb3oBaHue W3MEPUTENBHBIX NPUOOPOB MPHU
8 3 U3MEpPEHUH napaMeTpoB nenei C 4
pacnpeieIeHHBIMU NOCTOSIHHBIMU

Hcnonb3oBaHue HU3MCPHUTCIIbHBIX CHCTCM IIPpH

9 4 U3MEPEHUH MapaMeTPOB  PAAMOTEXHUYECKUX 2
YCTPOMCTB ¥ CHCTEM
Hcnons3oBanue MH(}OPMaLIMOHHO-
10 4 U3MEPUTENbHBIX ~ CUCTEM MpU  U3MEPEHUU 2
napametpoB PTA
HToro 3a 7 cemectp 36

5.6. CamocrosiTesqibHAs padoTa CTYACHTOB

Ne Ne HN3y4yeHue TeopeTH4eCKOro MaTepuaJia Kou.
n/n pa3naesa 4acoB




1 1-4 IToxroroBka k jgekuusaM [3, 4] 8
2 1-4 [ToaroroBka K MpakTUYECKUM 3aHSATHSIM 8
[1, 2,3, 4]
HToro 3a 8 cemectp 16

6. YueOHo-MeTOAM4YecKOe ¥ HWH(POPMALMOHHOE oO0ecnevYeHne
TUCHUTITTHHBI
a) OCHOBHAas JIUTepaTrypa

1. Baropun, B.K., becconos, A.C. LabVIEW: mnpaktukym mo ocHoBam
U3MepUTENbHbIX TexHosoruil [Tekcr]: yuebnoe mocodue / B.K. barospun, A.C.
becconos, B.B. Mouikusn, B.®. ITanynosckuii. —M.: [IMK Ilpecc, 2009. — 232 c. —
ISBN 978-5-94074-498-6.

2. Knaaccen, K. OcHoBbl u3mepeHuil. JlaTuvku U 3JIEKTPOHHBIC TPUOOPHI
[Tekct]: yueOnoe mocoobue / K. Knaaccen. — Jlonronpyausiii: M3gatensckuit Jlom
«urtemrexr», 2012. — 352 ¢. — ISBN 978-5-91559-125-6.

3. Hedenos, B.U. Metponorus u pagnonsmepenus [Tekcr]: yueonuk / B.U.
Hedenos. - M.: «Bricmias mkomay, 2006. — 526 c.

4. ®ponos, B.H. U3mMepeHns B paaAn03JIEKTPOHUKE U TEXHUYECKAs
muarnoctuka POC [Tekcr]: Kypc nekmwmii / B.1. ®ponos. — CI16.: T'YT'A, 2010. —
85 c.

0) HOMOJIHMTEeIbHAs JIUTEepaTypa

1. Kapp, M. JluarHocThka W pEMOHT ammaparypbl paguoCBsI3U WU
paauosemanus [ Tekct]: yueonuk / 1. Kapp. — M.: MUP, 1991.- 400 c. — ISBN 5-
03002134-5.

2. Kysnenos, B.A., lonros, B.A. N3Mepenus B siekTpoHuke [Tekcrt]:
cupaBounuk / B.A. Ky3nenos, B.A. Jloaro, B.M. Konesckux; noxn pen. B.A.
Kysnenosa. — M.: Dneprousnar, 1987. — 512 c.

3. lIummapes, B.}O. Texunueckue uzmepeHus u npubopsl [ TekcT]: yueOHoE
noco6wue / B.IO. [Hummapes. — M.: U3natenbckuii neHTp «Akagemusi», 2012. - 384
c. — ISBN 978-5-7695-8764-1.

4. XpycraneBa 3.A. DnekrporexHuyeckue uzmepenus [Tekct]: ydyeOHoe
nocobwue / 3.A. Xpycranesa. — M.: KHOPYC, 2012. — 208 c. — ISBN 978-5-406-
02168-2.

5. TocynapctBennnie ctanaapthl: /Komuter Poccuiickoit denepamnuu 1mo
cTaHaapTu3anuu u metpojoruu [Tekcr]: B 4-x T. - M.: Poctexnanzop, 2003.- 560
C.

7. MarepuajibHO-TEXHHUYECKOE O0ecledeHue TUCIMIIIMHBI:

1. YHUBEpCanpHbIe N3MEPUTENbHBIE PUOOPHI.
2. KomnbroTepHslii knacc kadeapsi.



3. CpenctBa miisi KOMIBIOTEPHOM MpE3CHTAIIMM YyYeOHBIX MaTepUaioB B
aynutopusx kadeapsl (HOyTOYK, IPOEKTOP, IKPaH).
4. TIporpamMMHBIE CpeJCTBa 0OecTIeueHUsT y4eOHOTO TIpoIiecca.

8. O0pa3oBaTre/ibHbIEe TEXHOJIOTHH:

B pamkax wu3ydeHHMs ~JUCHMIUIMHBI  MPEANOJaraeTcs HUCIOJIb30BaTh
clieayromure o0pa3oBaTebHbIE TEXHOJIOTHH.

TpagnunonHas Jjekuusi. COCTaBlIs€T OCHOBY TEOPETUUYECKOTO OOy4eHUS B
pamMKax JUMCUUIUIMHBI M HampaBlieHa HAa CHCTEMaTU3WPOBAHHOE U3JIOKEHHUE
HAKOIUJICHHBIX M AaKTyaJbHBIX Hay4HbIX 3HaHUM Ha Jexuuum KOHIEHTpUpYyeTCs
BHHUMAaHHE CTYJICHTOB Ha Hau0oJiee CIOXKHBIX U y3J0BBIX BOMIPOCAX, CTUMYIIUPYETCS
WX aKTUBHAs [MO3HABATENIbHAS IEITEIbHOCTb.

BenymuM MeTooM B JIEKIIMHM BBICTYNA€T YCTHOE H3JIOKEHUE Y4YEOHOro
MaTepuana, COIIPOBOXIAOIIIEECS J€MOHCTpaluen MOJIETTUPOBAHUS
paccMaTpuBaeMbIX CXEM U TIpolleccoB. Marepuan JeKIUH HW3JIaraeTcs Mpu
OJTHOBPEMEHHOM JIEMOHCTpAIIMU CJIaiI0B, CO3JaHHBIX B cpeae PowerPoint.

Jlekuusi-BU3yaJn3auMsi y4uT CTYJIEHTOB MPEoOpa3oBbIBATh YCTHYIO U
NUCbMEHHYI0O HH(OpManuio B BH3yallbHYI0 (opmy, 4TO (OpMUpYET Yy HHUX
npoecCHOHANFHOE MBINIJICHHE 3a CYET CUCTEeMAaTH3allMi U BbIIETICHHs HanOolee
3HaYMMBIX, CYIIIECTBEHHBIX AJIEMEHTOB COACPKAHHS 00yUCHHUS.

IIpakTHYecKkoe 3aHATHE TIPOBOAATCA B IENAX MPAKTUYECKOTO 3aKPEIUICHUS
TEOPETUYECKOT0 MaTepuaia H3J1araeMoro Ha JEeKIUU. [ TaBHBIM coJep:KaHueM
MPAKTUYECKOTO 3aHATHUS SIBJISICTCS MHIUBUIyaJIbHAS TIPAKTUYECKas paboTa KaXKoro
CTY/ACHTA.

JlaGopaTopHasi padoTa MpPOBOAUTCA B LENSAX MPAKTUYECKOTO OCBOCHUS H
MOATBEPKICHUSI CTYJACHTAMH HAyYHO-TECOPETUUYECKUX TOJIOKEHUN IUCITUTUIMHBI,
OBJIaJICHWE UMH TEXHUKOW MOJCIMPOBAHUS W IKCIEPUMEHTAIBHBIX MCCIICIOBAHUM
MOJIeNIeH, a TaKKe aHallh3a MOJYyYEHHBIX PE3YJIbTaTOB, IPUBUTHE HABBIKOB PaOOTHI
C OCHOBHBIMM HHTETPUPOBAHHBIMU CpelaMd  pa3paboT4YMKa AaHaJIOTOBBIX,
U(GPOBBIX, MHKPONPOIECCOPHBIX M  MIPOTPAaMMHUPYEMBIX  YCTPOWCTB, C
nabopatopHbIiM oOopynoBanueM. Ilociie BbITIONHEHUsT J1abOpaTOpHOM pPadOThHI
CTYACHTBHI MPEJCTABIIAIOT OTYET, O(OPMIICHHBI B COOTBETCTBHHU C JCHCTBYIOIINMH
I'OCT u ECK/I.

HaunbGonee BaxkHble mnabopaTopHble pPadOTHl 3aIIMINAIOTCS. 3al[UIECHHbBIC
OTYETHl XpaHATCA Ha Kadeape M0 3aBeplieHHs OOydeHHUs CTYACHTOB TIO
JTUCITUTUTHHE.

CamocrosiTesibHasi padoTa CTyJeHTa SBISETCS COCTAaBHOW YacThiO y4eOHOM
paboTsl. Ee ocHOBHOM 11€1b10 SIBIISIETCS POPMHUPOBAHUS HABBbIKA CAMOCTOSITEIEHOTO
npuoOpeTeHus 3HaHMW 1O HEKOTOPHIM He 0c000 CJIOXKHBIM  BOMpOCaM
TEOPETUYECKOr0 Kypca, 3aKkperyieHue U yriayOleHue TMOJIy4YeHHbIX 3HaHWMH,
caMOCTOATeNIbHAs padoTa CO CIPAaBOYHHKAMHU, MEPUOAMYECCKUMHU H3TAHUSIMU H
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HAyYHO-TIOMYJISIPHOU JIMTEPATYpPOl, B TOM YHCIIE HAXOISIIMMUCS B TJIOOATBHBIX
KOMITBIOTEPHBIX ceTsAXx. CamocTosATenbHas padoTa MOAPa3yMEBAET BBINOIHEHHUE
y4eOHBIX 3aJlaHU, B TOM YUCJIE€ U UHJIMBUIYAIbHBIX MOJIYyYaeMbIX CTYICHTOM MOCIIE
KQXKJIOTO 3aHATHS.

Bce 3amanusi, BBIHOCUMBIE Ha CaMOCTOATENBHYIO pabOTy BBIMOJIHSIOTCS
CTYJIEHTOM JIMOO B KOHCIEKTE, TUOO Ha OTIAENbHBIX JucTax popmara A4. Konrpoib
32  BBIMOJHEHHWEM 33JlaHUl  BBIHOCHUMBIX Ha  CAMOCTOSITEIBHYIO  paboTy
OCYUIECTBJISIET PETNOAABATENb.

9. OueHoYHbIE CpeACTBA AJSl TEKYLIEro KOHTPOJIS YCIHEeBAE€MOCTH,
MPOMEKYTOYHOI ATTECTANMHU M0 UTOraM OCBOCHUSI IMCUHMILIMHBI M y4eOHO-
MeToAMYecKoe odecneyeHue caMOCTOsITe/IbHOI padoThI CTYIeHTOB

BXoaHOW KOHTPOJIb TNPEIHA3HAYEH I BBISBICHUS YPOBHS YCBOEHUS
KOMIETEHIIMH 00y4aroImuMcs, HEOOXOAUMBIX Tepesl U3YyYeHUEM AUCLUILIUHBI.

KoHTponbHBIe 3aJaHusl TpeAHA3HAYEHBbl JUISI IPOMEXYTOYHON OLICHKU
YPOBHSI OCBOEHHUS CTYAACHTOM MaTepuasa 110 OTAEJIbHbIM TeEMaM JUCLMIUIAHBIL.

JK3aMeH — 3aKJIOUUTEIbHBIM KOHTPOJb, OLEHUBAIOIINNA YPOBEHb OCBOCHHSI
JUCHMILTMHBI 00Yy4arOIIUMCH.

9.1. BaﬂbHO-peﬁTHHFOBaH OlICHKAa TEKYIIEro KOHTPOJA YCII€BAEMOCTH H
3HAHMM CTYACHTOB.

7 cemecTp
KonungecTtBo Cpox
Pazpnen (tema) / Bug yueOHbIxX p
. . 0aJIoB KOHTPOJISA
3aHATUI(OLEHOYHBIX 3aJaHU ),
Ne MO3BOJISIFOLIUX CTYJCHT (nopsoBs: [Tpumeu
Y M Munuman Makcuma| ¥ HOMeEp p
n/n IPOJIEMOHCTPUPOBATH aHue
o BHOE JIBHOE HEJIENH C
JOCTUTHYTBIN YPOBEHb
. [3HAUEHME| 3HAUCHHUEe| Havaua
cOpMHUPOBAHHOCTH KOMIETEHITHIA
ceMecTpa)

Oo0s3aTeIbHbIC BUABI 3aHATHI

Paznen 1. ®opmupoBanue
U3MEPHUTEIbLHBIX CHTHAJIOB

AyAUTOpPHBIE 3aHATHUS

1 | Jlexuuu (7) 6 9 2

2 | [Ipaktraeckue 3anstus (9) 5 9 3

Paznen 2. U3mepenust
NMapaMeTpPoB CUTHAJIOB

| AyIMTOpHBIE 3aHATHS

w

Jlekmuu (7) 6 9 4

4 | Ilpaktuueckue 3aHsaTus (9) S) 9 5

Paznen 3. U3mepeHue




KonuyectBo Cpoxk
Paznen (Tema) / Buj yueOHbIX P
. N 0asIoB KOHTPOJIS
3aHSATUNA(OLEHOYHBIX 3aaHul),
(TOpSIIKOBBI
Ne MO3BOJISIOIIUX CTY/ICHTY N [Tpumeu
Munuman Makcuma| ¥ HOMeEp
n/m POJAEMOHCTPUPOBATD aHue
o BHOE JBHOE HEJIENH C
JIOCTUTHYTHIN YpOBEHb
. [3HaUCHME| 3HAUCHUE| Hadaja
c(hOpMUPOBAHHOCTH KOMTICTCHITUH
ceMecTpa)
napamMeTpoB
PaaHOTEeXHUYECKUX YCTPOMCTB
U CHCTEM
AyIMTOPHBIE 3aAHATHS
5 | Jlekmumu (7) 6 9 7
6 | [Ipaktuueckue 3anstus (9) 5 9 8
Pasnen 4. W3mepuresibHbIE
CHCTEMBbI
AyAUTOpPHBIE 3aHATHUSA
7 | Jekuuu (7) 6 9 9
8 | Ilpaktuueckue 3ansaTus (9) 6 7 10
Hroro mno o006s3aTeIbHBIM 45 70
BHaM 3aHATHH
IK3aMeH 15 30
HToro mo tucuunjinHe 60 100
IIpemuasibHbIC BUBI
AesiITeJIbHOCTH (/151 yueTra
MPH oNpeie/iIeHNH PeiiTUHIA)
VYyacTtue B KoH(MEpEHIUH TI0 10
TEMaM JAUCIUTIIUHBI
Hayunas myGnukaius mo Temam 10
JMCHUTUTAHBI
HToro 10noTHUTEJIHHO 20
NPEeMHUAJIBHBIX 0AJ1I0B
HToro 6a110B 32 6 cemectp 60 120

IlepeBoa 0a/110B 0AJIBHO-PETHHIOBOM CHCTEMBI B OLIEHKY 10 5-TH 0aJLIbHOM
«aKaJeMH4YeCKoil» 1KaJjie

KosnuecTBo 0a1710B 10 0AJILHO-
PEeTHHIOBOM CHCTEMeE

Ouenka (1mo 5-Tu 0a/LIbHOM
«aKaJeMHYeCKOo» mIKaJie)

90 u 0oJee 5 - «oTINYHOY

75-89 4 - «XOopoIIo»

60 — 74 3 - «YJOBJIETBOPUTEIHLHOY
MmeHee 60 2 - «KHEYJOBJICTBOPUTEIIHLHOY

9.2. Tembl pedepaToB, KYPCOBBIX PpadoT, 3cce M T.JA. MO pasaejam

AUCHHUIIIMHBI.




[Ipn m3ydyennn aucumiuimHel «M3mMepeHns B paguodIeKTPOHUKE» BBIIOJIHACTCS

KypcoBasi paboTa.

HanmMeHnoBanue 3Tamna BbIIOJIHEHUS KypCcoBO# paboThl (mpoekTa) TpyaoeMKoCTh
(dacsl)
Ortan 1. Beinaua 3aganus Ha KypcoBYIO padoTy (IIPOEKT) 0,5
Ortan 2. Onucanue npudopa coriacHO METOAMYECKOMY YKa3aHUIO 0,5
0 BBITTOJTHEHUIO KYPCOBOU PabOTHhI
Ortan 3. Pacder cinyyallHbIX OTpeIHOCTEN mpubdopa 0,5
Ortan 4. CocTaBiieHHE NUCHMEHHOI'O OTYETa 0,5
Ortan 5. 3anmTa KypcoBoi paboThI (ITPOeKTa) 2
Hroro o kypcoBoii padore: 4
caMOCTOsTeNIbHAs padoTa CTy/IeHTa, OTBEJACHHAs Ha 2
BBITIOJIHEHHE KYPCOBOM pabOThI
KOHTaKTHas paboTta 2

TeMbl KypcoBoi padoThbI

Tema «Pacuer onieHKH cy4alHBIX OTPEUIHOCTEN U3MEpEHUI» (110

TUTIAM U3MEPUTEIIHHBIX TPUOOPOB):

1. 'enepaTop CMHYCOMIABHBIX CUTHAJIOB HU3KOYACTOTHBIM;
. 'enepaTop cUHYCOUIaIbHBIX CUTHAJIOB BEICOKOYACTOTHBIN;
. 'enepaTop cUHYCOUATBHBIX CUTHAJIOB CBEPXBBICOKUX YaCTOT;

. DIEKTPOHHBIN ociuiuiorpad;
. Hndporoit vactoromep;

. Hudporoii ¢pazomerp;

. 'eHepaTop UMITYILCHBIX CUTHAJIOB MIPSIMOYTOJILHON (DOPMYIIBI;

. I3MepuTenp 4aCTOTHBIX XapaKTEPUCTHK;

2
3
4
5
6. [ludpoBoit u3MepuTEIh BpeMEHHBIX HHTEPBAJIOB;
7
8
9
10. U3mepurens korddUIeHTa CTOSYEH BOJIHBI;

9.3. KOHTpPOJIbHbIE BONPOCHI U 33JaHUS JJIs1 NMPOBEACHUS BXOJIHOI0
KOHTPOJIsl, TEKYyIIero KOHTPOJsI YCHeBAEMOCTH W TPOMEXKYTOUYHOM

aTTeCTallui 110 ToraMm oCBOCHHUA JUCIUIIJINHBI.

9.3.1 IIpumepHblii mNEepeYeHb KOHTPOJBHBLIX BOINPOCOB  JIJIsl

NMPOBECJACHUA BXOAHOI'O KOHTPOJIA

1. Jlate onpenenenue nouatuio «Mzmepenue - ...».



2. Jlatb onpeneneHue NoHATHIO0 « Pu3ndecKasi BETUYMHA - ...)».

3. JlaTb onpeneseHne NOHATHIO «3HaueHUe (PU3NUECKON BETUUUHBI - ... ».

4. latb onpenenenne NoHITHIo «Ennanna Gpu3nueckoi BeIUYUHBI - ... ).

5. latb onpezenenue NoHATUIO «VICTUHHOE (JE€HCTBUTENIBHOE) 3HAUECHUE -

.

6. late onpezeneHne NoHATUIO «3MepeHHOEe 3HAYEHHUE - ... »

7. IlpsiMble U3MEPEHUS.

8. KocBeHHBIE U3MEPEHUS.

9. latb onpeneneHne NOHATHI0 «AOCOTIOTHOE U3MEPEHHE - ... ).

10. latb onpenenienre NOHATUIO «OTHOCUTEIIBHOE UBMEPEHHUE -...»

11. NU3mepurenbHbie TPUOOPHI.

12. U3mepurenbHas mkKana.

13. IlorpemHocTy U3MEPEHUM.

14. JlaTp knaccu@UKanuio AUANa30HOB paguoyacTOT U IJIMH BOJIH.

15. HapucoBaTp »3JIEKTPHUYECKHE CXEMBI YCWIMTEIBHOIO Kackajga Ha
TPaH3UCTOPE.

16. ITpuBecTy CEMENCTBO BBIXOAHBIX XapAKTEPUCTUK TPAH3UCTOPA.

17. HapucoBaTb SKBUBAJCHTHYIO JJIEKTPHUYECKYI0 CXEMY KBapLEBOIO
pe3oHaropa.

18. Pe3uctop Kak HCTOYHMK HaIpsDKeHUs TeruioBoro myma. Ilpusectn
dbopmyny HalikBucra.

19. lnon kak uCTOYHUK rymoBoro Toka. [Ipusectu popmyny HlorTku.

20. AmmmTynHas XapakTEpUCTHMKA NPSIMOM NEpPeAady SJIEKTPOHHOTO
YCWIMTENS U €€ alllIPOKCUMAIUS CTENIEHHBIM PSIOM.

21. [IlpeoOpa3oBaHMe YaCTOThl Kak pe3yJbTaT YMHOXEHHUS JIBYX
rapMOHUYECKUX KOJICOAHUM.

22. Yacrtora OueHud Kak peE3yJbTaT CIOXKEHUS JBYX TapMOHHYECKUX
KoJIe0aHMil.

23. Crpobockornuueckuii 3pQexT.

24. Pe3ynpTaT MPOXOXKIECHHS MPSAMOYTOJIBHOIO  HMITyJIbCAa  YEpPE3
i epeHITUPYIONTYIO 1ETb.

25. YacroTHas XxapakTepucTuka GuibTpa HUKHUX 9acTOT.

26. Pe3synapTaT MNpPOXOXKACHHS IPSMOYTOJIBHOTO  HMITyJIbCa  YEpe3
MHTErPUPYIOUIYIO LIETb.

27. YacTtoTHas XapaKTepucTUKa GuiIbTpa BEPXHUX YACTOT.

28. YactoTHast XapaKTepUCTHUKA MOJI0COBOTO (PUIIbTpA.

29. 'apmonunueckuii psn Oypoe.

30. UnaTerpan @ypsbe.

31. AMIIMTYHBIN IETEKTOP: CXeMa U MPUHIUI PabOTHI.

32. ConpOoTHBIIEHHE EMKOCTH KOHJIEHCATOPA 10 IEPEMEHHOMY TOKY.

33. ConpoTHBIIEHHE KaTYyIIKA HHIYKTUBHOCTHU IO IEPEMEHHOMY TOKY.

34. YcnoBue pe3oHaHca Kojae0aTeabHOro KOHTYpa.

36. YKa3arh HeJOCTAIONIME CBEACHUS B TabHMIIe (TUIIOBOM BOIPOC):

| Ne | Haumenosanue | Ennnuna nzMepeHus | Cootromrenue |

1



/T BEJIMYMHBI O6o3nauenue | Mexnaynap. | OcHoBHasi | KpaTHas BEJIMYMH
B PO 00o3HaYCHHE WU
JIOJIbHAS

CornpoTuBieHNE

Cuia Toka

Hanpsioxenue

MountHocTh

EmKkocth

Yacrtorta

[Tepuon

JlnvHa BOJIHBI

OO |N|OOTA|IWIN -

daza curgainos

[EEN
o

Awmmuryaa
CUTHAJIA

37. IlepeBecTH 3ajaHHbIC 3HAUCHHS B TpeOyeMble €TMHUIIBI (TUIIOBOM BOIPOC):

Ne 3anaHo [lepeBecTu B €MHUIIBI
n/o

1 |18 000*10*MI't kl'1

2 |0,0143*10! Mmx® 5 ()

3 [3020,12*102%mlu Mkl H

4 | 0,00910*10° Om kOM

5 |120,1*107 ¢ MKC

9.3.2 IIpumepHbIii mNeEepeYeHb KOHTPOJBHBIX BONPOCOB LISl

NpoBe/leHUsI TEKYUIero KOHTPOJIsl yclneBaeMOCTH (10 HMTOraM OCBOEHUS
Y4eOHOI0 MaTepuaJjia TeMbl)

K Teme Ne 1

1. Kakue curHagbl OTHOCSTCSI K U3BMEPUTEIbHBIM?

2. Tlo xakuM OCHOBHBIM MPU3HAKAM MPUHATO B METPOJIOTUU
KJIacCU(DUIIMPOBATH U3MEPUTEITLHBIE CUTHAIIBI?
UTto oTpakaeT aHAJIOTOBBIN (HEMPEPHIBHBIN) CUTHAI?
B ueM oTiMume aHAIOTOBBIX CUTHAJIOB OT JUCKPETHBIX U ITU(POBBIX?
Kakue BUIbI UMITYJTLCHBIX U ITU(POBBIX CUTHAIOB BBl 3HAaETE?
[TpuBeauTEe N3BECTHBIC TPUMEPHI UMITYJIBCHBIX M IIU(POBBIX CUTHAJIOB.
B ueM 0CHOBHOE OTJIMYKE JETEPMUHUPOBAHHBIX CUTHAJIOB OT
CITy4YalHbIX?

8. Kakue nmomexu BOZHUKAIOT B IIPOIIECCE UBMEPEHUM?

9. Kakue aneMeHTapHble U3MEPUTENbHbIE CUTHANIBI BBl 3HAETE.

10. YTo coboii npeacTaBisieT O-QyHKIMA U KAKUMUA CBOMCTBAMH OHA
xXapakTepHa?

No ko




11. Kakue 35eMeHTapHble CUTHAIBI UCIIOJIB3YIOTCSL B U3MEPUTEILHON
TEXHUKE?

12. Kakue BUbI MIPEACTABICHUM SJIEKTPUUECKUX CUTHAIIOB IPUMEHSIOT B
U3MEPUTEIBLHON TEXHUKE?

13. Kakoii MaTeMaTu4eCcKuii anmnapat UCMoJIb3yeTcs JIJIsi CIEKTPaIbLHOTO
MIPEACTABIICHUS IEPUOIUYECKUX CUTHAJIOB?

14. Kakoii MaTeMaTU4eCKHil anmnapat UCMoJIb3yeTcs ISl CIEKTPaIbHOTO
MPEACTABICHUS HEMEPUOANUECKUX (MMITYIbCHBIX) CUTHAJIOB?

15. YeM oTiinyaeTcs cuekTpaibHas IIIOTHOCTh HEMEPHOAUYECKUX CUTHAIIOB
OT CIIEKTPa MEPUOIUYECKUX UMITYJIHCOB?

16. Kakoii crieKTp UMeeT TapMOHUYECKUA CUTHAT?

17. Kakue BBl aHAJOTOBOM MOIYJISILIMA CUTHAJIOB MCIOJIB3YIOTCS B
U3MEPUTEIIbHON TEXHUKE?

18. C nomol111pi0 KakuX BUJIOB MOAYJISIIMU MOXKHO ITpeoOpa3oBaTh
aHAJIOTOBBINM CUTHAJ B UMITYJIBCHBIN U LIUPPOBOH?

19. B kakux ciydasix B U3MEPUTEIbHON TEXHUKE MPUMEHSIETCS UMITYJIbCHO-
KOZI0Basi MOYJISILUSA?

K Teme Ne 2

1. Kak pa3nuuarorcsi u3MepuTeIbHbIE TEHEPATOPbl B 3aBUCUMOCTH OT (POPMBI
BBIXOJIHOTO CUTHana?

2. Kak noapa3aensorcst TeHepaTopbl IO YaCTOTHBIM XapaKTEPUCTUKAM?

3. KakoBbl ycnoBusi caMOBO30YXKIE€HHSI TIE€HepaTopa TapMOHUYECKHX
Kojebannii? Kakumu MeTogaMu OHM peanu3yrorcs?

4. KakoBbl METO/IbI CO3/IaHMS T€HEPATOPOB UH(PPAHU3ZKUX YACTOT?

5. B ueM 0coOE€HHOCTH KOHCTpyupoBaHus renepatopos CBY?

6. KakoBa ynpoieHnHas cxeMa uppoBOro M3MepUTEIbLHOTO reHepaTopa?

7. Kakue ¢usnueckue sBICHHUS MOTYT OBITh MOJIOKEHBI B OCHOBY CO3/aHHUS
ITYMOBBIX T€HEPATOPOB?

8. Kakue TpeOoBaHuS MNpeabABIAIOTCS K (OpME CHUTHAJIa HMMITYJIbCHOIO
reHepartopa’?

9. Inst Kakux 1enen UCIoIb3yITCA CTAHAAPTH YaCTOTHI?

10. Ha kakux npuHIMIAX CTPOATCS CUHTE3aTOPbI YaCTOTHI?

11. Jly1 yero ucnosib3yroTCsl TEHEPATOPBI ITYMOIOA00HBIX CUTHAIOB?

K Teme Ne 3

1. Kakme mnapaMerpbl NOJHOCTBIO XapaKTEPU3YIOT T'apMOHHYECKOE
Hanpspkenue? TloscHure Ha rpaduke.

2. Tpebyetcst u3MepuTh BCe MapamMeTpbl TapMOHUYECKOTO DJIEKTPHUUECKOTrO
curHana. OpueHTUPOBOYHO amIUIMTyna curdana pasHa 1 MB (100 mB, 5B, 100B),
yactora - 0,1 I'm (30 I'u, 1xI'm, 1MI'n, 1 I'Tu), a pazHocts (a3 ¢ OMOpPHBIM
HanpsbkeHueM coctasisier 1° (10°, 60°, 175°). Kak 3To nydiie cuenath, €Ciu
HEOOXOMMO MHUHHUMH3UPOBATh TOTPEUTHOCTh (MHUHUMU3HPOBATH KOJUYECTBO
CPEICTB H3MEPEeHHH, o0ecneunTh, YTOOBl MOTPEHIHOCTh H3MEPEHHS] BCEX
napaMeTpoB He npesbicwia 1 %)?



3. Ilouemy mpu HaONIOEHUN TAPMOHUYECKUX CUTHAJIOB U U3MEPEHUH UX
apaMeTpoB yA00HO UCIOIb30BaTh ocLuiuIorpad?

4. Or 4ero 3aBUCHUT IOTPEUIHOCTh MU3MEPEHHUs aMIUIMTY/IbI IIPU ITOMOIIHU
ocruiorpadga?

5. OTr d4ero 3aBUCUT IOTIPEIIHOCTh H3MEPEHMsI YacTOThI IIPU ITOMOIIU
ocriuiorpacga?

6. Uto n3mepsiercst ocuusuiorpadom rpu U3MEPEHNUN pa3HOCTH (az?

7. Kakue nmapameTpbl TaApMOHUYECKOTO HAIPSKEHUS MOXKHO U3MEPUTH MPHU
nomonu uryp Jluccaxy? Kak oprannzoBats Takue u3MepeHusi?

8. Kak ompegenuts pa3zHOCTh (a3 MEXIy [BYMS TapMOHUYECKHUMHU
CUTHAaJaMH 1o opMe ¥ OpUEHTAIlMU HAOII0AaeMOro Ha dKpaHe Juiurnca?

9. YeMm ompezenseTcss MOTPEeUIHOCTh U3MEPEHHS yIiia cABUra (a3 METOI0M
JMHENHOM pa3BEPTKU U METOJIOM 3JLuIica’?

11. ITouemy npu ocumsuiorpapuyecKux U3MEPEHUAX PasMeEpP U300paKEeHUS
Ha DKpPaHE CTPEMSITCS [0 BO3MOKHOCTH YBEJIIUUUTH?

12. Kakum oOpa3oM MOKHO TOBBICUTH Kau€CTBO OCLIILIOTPa(pUUECKUX
U3MEPEHUN?

K Teme Ne 4

1. TpeOyercss wu3MepUTh YACTOTY TapMOHUYECKOTO 3JIEKTPUUYECKOTO
curHaia, paBHyro opueHTHpoBo4HO 1 I'm (100 T'm, 1 xI'm, 100 x['w, 5 MI', 100
MTI'n, 30 I'T'ry). Kak 310 nydiiie caenarh, €CM NOTPEIIHOCTh U3MEPEHUM HE JOJIKHA
npeBbicuth 0,5% (10 I'tr)?

2. B kakoM Jmama3oHe YacTOT MOXKHO BBITIOJIHSITH M3MEPEHHUS YacTOTHI
NEPUOINYECKUX IEKTPUUECKUX CUTHAIOB?

3. KakoBbI 1OCTOMHCTBA PE30HAHCHOTO METO/Ia U3MEPEHUS YaCTOTHI?

4. Kakue yacToToMepsl 00J1a/1at0T HauOOJIbIIIEH TOYHOCTHIO?

5. KakoBa ocHOBHas mpuUYMHA BO3HUKHOBEHMS IIOTPEIIHOCTEH TIpH
U3MEPEHUH YaCTOThI C TOMOUIBIO YacToTOMepa?

6. B kxakoM pamama3oHe 3HAYCHHMM YacTOT YAOOHO HCIIOJIB30BaTh IS
u3MepeHuil mudpoBoi yactoromep? Kak B 3TOM cilydae MOTPENIHOCTh U3MEPEHHM
3aBUCUT OT 3HAUYECHUS U3MEPSEMON YaCTOThI?

/. B kakoM amama3oHe 3HAYCHHM JJINTEIIBHOCTH TIEPHOJOB YJIOOHO
UCIIOJIB30BaTh ISl M3MepeHuil mudpoBoi yacrotomep? Kak B 3TOM ciyyae
MOTPENTHOCTh U3MEPEHUM 3aBUCHUT OT AJIMTEIBHOCTH U3MEPSIEMOTO Tiepuoa?

8. Kak HOpMupyeTcs Kitacc TOYHOCTH IUPPOBBIX YaCTOTOMEPOB?

9. Kakoii wacToToMep daeT BO3MOXKHOCTh MPOW3BOJUTH H3MEpPEHUS B
TUTrareploBOM JIAANAa30HE YaCTOT?

10. KakoBa uHCTpyMEHTalbHasl OTPEIIHOCTh PE30HAHCHOTO YacToTOoMepa?
YewMm oHa onpenaensercs?

11. Kakum oOpa3oM IpH UCTIOIB30BaHUH TG POBBIX YACTOTOMEPOB YAACTCS
JIOCTHYb BBICOKOM TOYHOCTH M3MEPEHHUM KaK B 0OJACTH BBICOKHX, TaK U B 00JACTH
HU3KHX YacToT? B kakoM Juamna3zoHe 4acTOT MHOTPEUIHOCTh TaKUX HU3MEPEHUN
MaKcHMMalilbHa (MUHUMAalbHA)?



K Teme Ne 5

1. TpeOGyercs wu3meputh yroa (a3zoBoro caBura Mexay JIByMs
FapMOHUYECKUMH DJIEKTPUUYECKUMU CHUTHAJaMHU, OpUEHTUpOBOYHO paBHbid 1 (10,
30, 90, 175) rpaagycy, ¢ morpemHocTsio, He mpeBbimaromei 1% (1°). Kak sto
Jydlie caenaTh, eci yactora curHaigoB pasHa 1 ' (100 I'm, 100 k', 10 MI'n, 1
[T)?

2. B kakom ciyyae TapMOHHMYECKHE  HAINpPSOHKEHUS  Ha3bIBAIOT
IpOTUBO(A3HBIMU?

3. Kakoit wMerom peamusyeTcs TpW  H3MEpPEeHUM caBura - (¢as
IEKTPOIUHAMUYECKUM WIN (HEePPOTUHAMUYECKUM JIOTOMETPOM?

4. Kakue mnpeoOpa3oBaHUsl MpeTepHeBacT H3MepsieMas BeJIWYMHA B
aHaJIOTOBBIX AJIEKTPOHHBIX (pasomeTpax?

5. B kakoM [uama3oHe 4YacTOT pPaOOTaOT AaHaJIOTOBBIE 3JIEKTPOHHBIC
dhazomeTpsi?

6. Kakue dazomerpsl obecrieunBalOT HAUBBICIIYIO TOYHOCTh B JUAIa30HE
YacTOT OT HECKOJIBKHX TePI] 10 AECATKOB Merarepii?

7. 3a cuer 4Yero mMpU HCIOJIB30BaHUU IUDPOBBIX (HA30METPOB ynaercs
00eCIeYuTh BBICOKYIO TOYHOCTh M3MEPEHUN Kak B 00JacTH BBICOKMX, TaK U B
00JIaCTH HU3KUX YacTOT?

8. UeM otnmyarorcs Apyr OT Apyra nudpoBoit GazomMeTp ¢ ycpeaHeHueM U
0e3 ycpeanenusa? Korna oHu UConb3yroTCs?

K Teme Ne 6

1. Yto coboii mpeacTaBiseT Takas (pU3NYECKas BEIMYMHA, KaK MOLIHOCTb
ANEKTPUYECKUX KOJIeOaHUI1?

2. Kak 3anmchIiBaeTCsl aHATMTUYECKOE BBIPAKEHHE ISl aKTUBHOW MOIIIHOCTH B
cilydae NepHoOANYECKOro CUrHasna’?

3. IlepeuncnuTh OCHOBHBIE METOJbI M3MEPEHHUS MOIIHOCTEW B Pa3iIMYHBIX
YaCTOTHBIX JUAINa30Hax.

4. OOBSCHUTH MPUHIUI ACUCTBUS AIEKTPOJUHAMUYECKOTO BaTTMETPA.

5. Kakoit anroputmM mMaTeMaTHYECKUX OIEpaldid JICKUT B OCHOBE BaTTMETpa
Ha MEPEMHOKUTEIISX.

6. KakoBbl 0OCOOEHHOCTM M3MEpPEHHS MOLIHOCTU  3JEKTPOMAarHUTHBIX
Kojebanuii B tuamnazone CBY?

7. Kak cTposTcsa BaTTMETPhI NOMIOLIAOIIENH MOIIHOCTH AJi auanazona CBY?

8. IlpuBenuTe mpuMep BaTTMETpPA MOTIIOMIAIOIICH MOIITHOCTH.

9. B uwem 3akmodaeTcss ~ TEPMOPE3UCTOPHBIA  METOA  HM3MEPEHHUs
anekTpudeckoit MouHoctu B CBY-auana3zone?

10. Kakue TUIbl MOCTOB MPUMEHSIOT JIJISi U3MEPEHUSI MOIIHOCTH C TIOMOUIBIO
TEPMOPEZUCTOPOB?

11. IIpuBenuTe cxemMy HEYpaBHOBEIIEHHOTO MOCTA.

12. IlpuBeanTe cxeMy ypaBHOBEIIEHHOTO MOCTA.

13. B yem 3akirodaercs METOJ H3MEpPEHUs SJIEKTPUYECKOH MOIIHOCTH C
MIOMOIIIbIO TepMomnap?

14. Ha yeM OCHOBaH KaJOpPUMETPUUECKUN METO]I U3MEPEHUS MOLITHOCTHU ?



15. Kak paboTtaroT BaTTMETpBI Tpoxoasdieid MoiHocTu? [IpuBect npumepsl.

16. Ha xakoM mpuHIIMIIE OCHOBaHbl U3MEPUTEIN MOIIHOCTH, MCHOJb3YIOIINE
npeoOpazoBarenu Xosia?

17. Kak ocCylIecTBIsI€TCS H3MEPEHHE MOIIHOCTH C MpeoOpazoBaressiMu
Xomna?

18. Kak pabGoTaroT BaTTMETpbl Ha OCHOBE 3(P(deKTa «ropsuux» HOCUTeen
TOKa?

19. Kakue MeToapl MCMONB3YIOTCS MPU U3MEPEHHSIX MOIIMHOCTH U SHEPTrUu
JIA3€PHOTO U3TYyUYECHUS?

20. OOBSICHUTH TPHUHLMI JACUCTBUA IMPPOBOTO BaTTMETpa IO €ro
YIPOILEHHOW CTPYKTYPHOM CXEME.

K Teme Ne 7

1. Kakue mapaMeTpsl dJIEKTPUUYECKUX IENEH CUUTAIOTCS COCPEIOTOUYCHHBIMU, a
KaKH€ pacrpeeICHHbBIMA?

2. TlepednucnuTh METOJIbI U3MEPEHHS aKTUBHBIX CONPOTUBJICHUH, JaTh KPATKYIO
XapaKTEPUCTUKY 3TUM METOAaM.

3. MocToBble METOJIbl U3MEPEHUs Ha MEPEMEHHOM U IOCTOSSHHOM Toke. Yem
OTIIMYAIOTCS YCJIOBUS PABHOBECHSI YETBHIPEXILICYETO MOCTA HA TIEPEMEHHOM TOKE OT
YCIJIOBHSI PABHOBECHS Ha IOCTOSIHHOM TOKE?

4. TlpuBeaute cxeMbl MOCTOB I M3MepeHus mapametpoB L, C, R u tgo.

5. HapucoBaTh ynpoleHHYH0 (YHKIHOHAIBHYIO CXEMY KyMETpa U OOBSICHUTH
€ro NpPUHLNN ACHCTBUA.

6. Kakue meroapl m3MepeHus MmapameTpoB JIMHHBIX JTMHHUN HCIOJIB3YIOTCS B
uu(ppoBBIX TprdOpax?

7. Kaxk npousBoauTtcs ucciegoanue AUX muHEUHBIX 1ernei?

8. Kakue MeToibl u3MepeHus mapaMeTpOB UCIIONB3YIOTCA B quamnazone CBY?

9. Kakast cBsi3b CYIIECTBYET MEXKIYy PEKUMOM pabOThl M HArpy3koul B
nepenatoiert inan CBY? IIpuBectu npumMepsl.

10. st yero cIy>KUT U3MEPUTEIIbHAS TUHUS?

11. KakoBo ycTpOMCTBO BOJHOBOJAHOW JTMHUHU M KAKOB MPUHITUII €€ TEUCTBUS?

12. Kak omnpenensiercss ($aza kodpdUIMEHTa OTPAKEHUS C TOMOIIBIO
U3MEPUTETBHOMN JTMHUU?

13. Kak Beramcnsercss Moaysib KO3 GUITUEHTa OTPAKEHUS?

14. JIns gero npeaHa3zHayeH peduekTomerp?

15. OOBsicHuTh pabotry mnanopamHoro usmepurenss KCB u ocnabnenus no
YIPOILEHHOW CTPYKTYPHOM CXEME.

16. TlosicHUTh TPUHLUN JEHUCTBUS aBTOMATUUYECKOTO MHUKPOIPOIIECCOPHOTO
u3mepurenss KCB u ocnabnenusi.

17. Kakue napaMeTpbl 3JI€KTPUUECKUX 1ENEN CUUTAIOTCA COCPEOTOUCHHBIMHU, a
KaKHe pacrpeeIeHHbIMU?

18. I[lepeuncnuth METONBI W3MEPEHUS AaKTUBHBIX COMPOTUBICHUN, IaTh
KPaTKYyI0 XapaKTePUCTUKY 3TUM METOaM.



19. MocToBbIe METOIBI U3MEPEHHUSI Ha TIEPEMEHHOM U MOCTOSTHHOM ToKe. Uem
OTJIMYAIOTCS YCIOBHS PAaBHOBECHS YETHIPEXILJICUET0 MOCTa HA MIEPEMEHHOM TOKE OT
YCIIOBUSI pABHOBECHS Ha TIOCTOSTHHOM TOKe?

20. IlpuBenuTe cxembl MOCTOB JJia u3Mepenus napameTpoB L, C, R u tgo.

21. HapucoBath ynpomieHHYI0 (pyHKIIMOHAIBHYIO CXeMy KyMeTpa U OOBSICHUTD
er0 TPUHITUT ICHCTBUS.

22. Kakue MeToapl U3MEpEHUs MapaMeTpOB JUTMHHBIX JIMHUN HCIIONB3YIOTCS B
1 poBbIX prOOpax?

23. Kak npousBoautcs uccienoBanne AUX TMHEHHBIX 1eneii?

24. Kakue MEeTOJIbl I3MEPEHUS TapaMeTPOB UCIIONB3YIOTCS B quanazone CBY?

25. Kakas CBSI3pb CYHIECTBYET MEXAY PEKUMOM pPabOThl W HArpy3kol B
nepenatomiert tuan CBY? [IpuBectu npuMepsl.

26. [yst 4yero Ciy>KUT U3MEpUTENIbHAS JTHHUS?

27. KakxoBo ycTpOCTBO BOJIHOBOIHOW JTMHUH U KAKOB MPUHITUT €€ JCHCTBUS?

28. Kak ompenensercs @¢a3za koddhduimeHTa OTpakeHUsT C  MOMOIIbIO
U3MEpPUTENBHOMN JTIMHUN?

29. Kak BpIUuCIsieTCS MOAYIb KO3(P(GUIIMEHTA OTpaKEeHU?

30. [lms yero nmpenHasHaveH pediaekroMerp?

31. O6bsacuuth padoty maHopamHoro wusmepurtenss KCB u ocnabnenus mo
YIPOILEHHON CTPYKTYpPHOH CXEME.

32. TloSICHUTh TIPUHIUI JEWCTBHSI aBTOMATHYECKOTO MHKPOMPOIECCOPHOTO
u3mepurens KCB u ocnabnenusi.

K Teme Ne 9

1. HazBate nepedeHp HazemHbIX cpeacTB PTOII, cocTosiHue mapaMeTpoB
anmapaTypbl KOTOPbIX KOHTPOJIUPYETCs ¢ momoibio mporpaMmbl « CONSOLE».

2. Nmeercs 51 BO3MOYKHOCTh JHMCTAHIIMOHHOTO KOHTPOJS IapamMeTPOB
anmnapatypsl HazeMHbIX cpeacts PTOI»? Ecnu na, To onucate NopsioK KOHTPOJIS
apameTpoB.

3. C Kako# 1IENbI0 OCYLIECTBISIETCS XPAaHEHUE NMAapaMeTpPOB MPEIBIIYLIETO
aBAPUINHOIO COCTOSIHUS?

4. Tlpu npoBepke KOMIUIEKCA BbIIaHO Ha 3KpaH coolmeHue «Ommbka RS-
232»? Yto 03HayaeT 3T0 cooOuieHue?

5. C xakoi 1iepto BKIItOUeHa npoieaypa «O0ciykuBaHue Taumepar?

9.3.3 IIpuMepHbIii NepeYeHb KOHTPOJIbHBIX BOIMPOCOB /ISl IPOBEACHUA
MPOMEKYTOYHOH aTTeCTAlHHU

1.  UsmeputenbHble curHaibl. [loHATHE W3MEpPUTEIHLHOTO CHUTHAJIA.
Knaccuduxanus. [puaiunsr popMupoBaHusi CUTHAIIOB.

2. W3smepurensubie reHepaTophl. OOIME CBEACHHS O TEHEpaTopax.
Knaccudukanusa. IlpuHIMNBI W3MEpeHHs] MapaMeTpPOB CHUTHAJIOB C IMOMOIIBIO
TCHEPATOPOB.

3. UccnenoBanne opmbl curHamoB. OOImme cCBEICHUS 00 HW3MEPEHMSX.
[TpuHIUTIBI H3MEPEHUS TTapaMETPOB CUTHAIIOB C TIOMOIIBIO ocITyuIorpada.



4.  VI3mepeHue 4acTOThl U WHTEpBaJIOB BpemeHu. OOmme cBeneHus o0
u3MepeHuu. [IpuHImn u3mMepeHust 4acToThl ¥ MHTEPBAJIIOB BPEMEHU PE30HAHCHBIM
CIIOCOOOM.

5.  H3MmepeHue 4acTOThl W HMHTEpBAJIOB BpeMeHH. OOmue cBeneHus 00
u3MepeHuu. [IpuHIMI W3MepeHHs YacTOThl M HHTEPBAJIOB BpEeMEHH IH(POBHIM
METOOM.

6.  M3mepeHue 4YacTOThl W HMHTEpBAJIOB BpeMeHH. OOmue cBeneHHs 00
u3MepeHuu. [lpuHIWMI  W3MepeHWssT YacTOThl W HWHTEPBAJIOB  BPEMEHH
ocIIIOTpauIECKUM CITIOCOOOM.

7.  W3mepenue @dazoBoro caura curHaioB. OOmme cBeAeHHUs 00
u3Mmepenu. [Ipunimn n3mepenus ¢pazoBoro ciBura GazoMeTpoM.
8. UMsmepenue @dazoBoro caura curHanoB. OOmme cBeaeHUs 00

u3Mmepenun. [lpuHnun wu3mepeHus (a3oBOro cABUra OCHUIUIOTpaPUUECKUM
CIIOCOOOM.

9.  HUsmepenue osnekTpuueckod MmomHOCTH. OOmme cBeaeHus 00
u3MepeHuu. [IpuHIMI U3MEpEeHUs] MOIIHOCTH C HUCIOJIb30BAaHUEM HAMpPaBIIEHHBIX
OTBETBUTEIIEH.

10. Wsmepenue osnektpuyeckod wmomrHOocTH. OOmme cBeneHus 00
u3MepeHuu. [IpuHIuN M3MepeHus: MOIIHOCTH C HCIOJIb30BAHHWEM MOIJIOIIAOLIEH
Harpy3KH..

11. W3mepeHue »saekTpuyeckod MmomHOcTH. OOmme cBeneHus 00
u3MepeHud. [IpuHIMT W3MEPEeHHs MOIHOCTH C MCHOJIB30BAHUEM HM3MEPUTEIHHBIX
JIMHUM.

12. Awmammu3 cmekTpa curHanoB. OOmme cBeAeHHS 00 H3MEPEHUSX.
[TpuHLIMTT U3MEPEHMSI CTIEKTPa CUTHAJIOB.

13. H3mepenue mapameTpoB IENEH C COCPETOTOUCHHBIMHU MOCTOSHHBIMHU.
[Tpunun uzmepenus napamerpos R, C, L.

14. H3mepeHue mapaMeTpoB LENel C pacHpeleeHHbBIMH IMOCTOSHHBIMHU.
[TpuHIIMTT M13MEpEHUs TapaMeTPOB METH.

15. U3mepenue mnapameTpoB pPaAMOTEXHUYECKUX YCTPOWCTB U CHUCTEM.
O6mue cBenaeHusi 00 u3MmepeHusx. [Ipunnun wusmepenuss mapamerpoB PTY wu
CUCTEM C IOMOIIbIO CIELMATBHBIX TPUOOPOB.

16. V3mepenue mnapamMeTpoB pPaAMOTEXHUYECKUX YCTPOWCTB U CHUCTEM.
OO6mme cBegeHuss o6 u3MmepeHusax. [lpuHuun wusmepenuss napamerpoB PTY wu
CHCTEM C TIOMOIIbI0 HMHTATOPOB.

17. V3MepeHue napameTpoB pPaJAMOTEXHUYECKUX YCTPOWCTB MU CHUCTEM.
Oo6mme cBenaeHust 00 um3Mmepenusx. IlpuHuun uszmepenuss napametpoB PTY u
CHCTEM C TIOMOIIIHI0 IMUTHPOBAHMs pa0OYNX CUTHAJIOB.

18. I'enepatop 1'3-36. IlopsimoK €ro MCHOJIB30BAHMS MPU OCYILIECCTBICHUHN
U3MEPEHHI MapaMeTpOB CUTHAJIOB.

19. T'enepatop I'5-15. Ilopsimok €ro HMCHOJIB30BAHHSI MPHU OCYLIECTBICHUHU
U3MEPEHHI MapaMeTpOB CUTHAJIOB.

20. Ocmumnorpad C1-68. Ilopsmok ero UCIoab30BaHMsI TIPU OCYIIECTBICHUN
U3MEPEHHI MapaMeTpOB CUTHAJIOB.



21. Ocmwmiorpad. HWcmone3ys 5SIEKTPOHHYIO MOJEIb  ociuiorpada
MU3MEPUTh aMIUIUTYAy CUTHAJIA.

22. Ocmwmorpad. MHWcmons3yss 5IEKTpOHHYIO MOJEIb — ociuuiorpada
U3MEpUTDH (PA30BBIM CIIBUT MEXIY CUTHAIAMH.

23. Ocmwworpad. HWcnons3ys 5SJIEKTPOHHYIO MOJEiIb  ociuuiorpada
MU3MEPUTH YACTOTY CUTHAJIA.

24. Yactoromep U3-34. ITopsaok €ro MCMoOJb30BaHUS MPU OCYILIECTBICHUHU
WU3MEPEHUN [TApAMETPOB CUTHAJIOB.

25. Yacroromep Y3-34. IloaroroButh Kk paboTe W U3MEPUTh YACTOTY H
IIEpUOJ CUTHAJIA.

26. @azomerp. Ilopsaok ero MCHOAB30BaHUS NPH  OCYLIECTBICHUU
WU3MEPEHUN CIBUT'a CUTHAJIOB.

27. ®azometp. Mcnonb3ys 37eKTPOHHYIO MOIeIh (Da3oMeTpa U3MEPHUTH CIIBUT
(ha3pl CUTHAJIOB.

28. WM3meputenr ['K4-19A. Tlopsimok  ero  HMCHOJIB30BAHUS  MPHU
OCYILECTBIICHUN U3MEPEHUN mapamMeTpoB PTY.

29. Nmutatop MUM -70. Tlopsaiok ero uCroiab30BaHusl IPHU OCYIIECTBICHUN
WU3MEPEHU [TapaMeTPOB MAsIKOB.

30. Kommiekc nporpamMmHblid yrpasisieMblil. 1lopsIok ero mcnosib30BaHUs
IIPU OCYILECTBICHUH U3MEPEHUI TapaMeTPOB MasIKOB.

31. Kommiekc mnporpaMMHBIA yIpaBisieMblid. VcCmons3ys 3I€KTpOHHYIO
MOJENb OLICHUTh N3MEPEHHBIE KOMILUIEKCOM ITapaMeTpHI.

32. llpumeHeHHE HW3MEPUTENbHBIX MPUOOPOB. MCMonb3ys 3IEKTPOHHYIO
MOJEIb U3MEPUTH YACTOTY CUTHAJIA C TOMOIIBIO PE30HAHCHOTO YaCTOTOMEDA.

33. IlpumeHeHHEe HW3MEPUTENBHBIX MPUOOPOB. MCMoOnab3ys 3IEKTPOHHYIO
MOJENb HW3MEPUTh YAaCTOTYy CHUTHAJA C TOMOIIBK  AJIEKTPOHHO-CYETHOTO
4aCcTOTOMEpA.

34. TI'enepatop [3-34. IlopsioK €ro MCHOJIB30BAHMS TPU OCYIIECTBICHUH
WU3MEPEHUI [TapaMeTpPOB CUTHAJIOB.

10. Mertoauyeckue PpeKOMEHAAUMH [0 OPraHU3AlUMU H3YYeHHUS
TUCHUNIHHBI:

[Ipu nmpoBeneHMM BceX BHUAOB 3aHATHIL OCHOBHOE BHUMAaHUE YIENISATh
Pa3bSICHEHUIO POJIM M3MEPEHUN MMapaMeTpoB U XapakTepuctuk cpencts PTOII u
ADC B obecnieyeHUM 0€30MACHOCTH, PETYJSIPHOCTH U SKOHOMUYHOCTH TOJIETOB
BC.

Teopernueckne TOJIOKEHUS, HW3JIaraéMble B JIGKUUAX, JOJDKHBI
WUTFOCTPUPOBATHCA MPUMEPAMU U3 MPAKTUYECKOW AESATENBHOCTH CIELUATHCTOB
ciyx661 DPTOC u ATO (IATO).

Texyuuit KOHTPOJIb yCIIEBAEMOCTH CTYJEHTOB HEOOXOIMMO OCYIECTBUTH
CHUCTEeMaTHYeCcKu B (hopMe JIeTyueK: Ha JICKIHUAX, IPU TOATOTOBKE U MPOBEACHUU
MPAKTUYECKUX 3aHATUH U JaOOpaTOPHBIX PaboOT.



WTOroBeIl1 KOHTPOJIb 3HAHMM CTYJEHTOB IIO pasgenaM M TeMmaM
JUCLMIUIMHBI IPOBOAUTCA B (JOpPME OIIPOCa WK JIETYyUYEK, a 32 CEMECTP — B BUJIE
DK3aMEHa.

IIpenomaBatens  OUCHMIUIMHBI ~ MMEET  NPaBO  HAa  HEKOTOpPHBIC
HEIIPUHIUIUAIbHBIE OTCTYIUICHHUsS OT COACP)KaHHsA NPOrpPaMMBl B HAYYHBIX U
NeJaroru4ecKux Lelsix.



[Iporpamma cocraBiieHa B cootBeTcTBUU ¢ Tpeboanusmu ®I'OC BIIO u
[IpOOIT BIIO 1o HampaBleHWIO MOATOTOBKM (cmenmanbHocTH) 25.05.05
«DKCITyaTaluusl BO3OYIIHBIX CY[OB M OpraHM3alys BO3IYIIHOI'O IBMKEHHS» IO
npoduiio  MOAroToBkM  (crienuanuzaunu) «OpraHuzalus pagdoTEeXHHYECKOTO
obecrieueHus OJIETOB BO3AYIIHEIX CYIOBY.

PaccmoTpena uw  yTBepikmena Ha - 3acegaHuM  kageapsr  Ne o 12
«PannosneKTpoHHBIX cHcTeM» « 26 » aexadps 2014 roxa, mpoTokos Ne 8

Paszpabotuuku:

S

K.T.H. Maxcumos B.A.

()"JL‘IIH)I cmeneits, yuenoe sarue, /fJ(L‘\lllﬂll}l u lllllllllla."lbl)

T 31
F’\%\ : Kynpsikos C.A.

3aBenyrouruit kabeapoit Ne 12

JI.T.H.

()'ueuan cmenetn, yuenoe 38arnue, U u llllll!lllllllbl)
IIporpamma cornacoBana:

PyxoBoautens OITOIT

JI.T.H., C.H.C. Kynpsikos C.A.

(ywenan cmenens, yuenoe 36ae: hpaMuda 1 umapuansy)

[Iporpamma ogoOpena Ha 3acefaHud Y4ueOHO-METOAMYECKOTO COBETA
Yuusepcuteta «2 1» ssuaps 2015 roga, mporoxos Ne 4

[TporpaMma ¢ M3MEHEHUSIMU U JOIOJIHEHUSIMK (B coOTBeTCTBUH ¢ [Ipukazom
or 14 wons 2017 r. Ne 301 «O6 yrsepxnenun Ilopsnka opraHusanuu u
OCYIIECTBICHHST ~ 00pa30BaTeIbHON  OEATeNBHOCTH 110  00pa3oBaTeNbHBIM
nporpaMMamM Bblcllero oOpa3oBaHusl — IIporpamMMam OakajlaBpuara, [IporpamMmam
CHeLMaluTeTa, I[IporpaMmaM MarucTpaTypbl») paccMOTpeHa M corjlacoBaHa Ha
3ace/laHuu YueOHO-MeToandeckoro coBera Y nuepcurera «30» aBrycra 2017 roaa,
npotokon Ne 10.



