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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus

HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS

KOMIICTCHITUHI KOMIICTCHIUH
1. OIIK-2 OIIK-2.1 3naer 3HAHUs: 3HaeT OCHOBHBIE METO/IbI U CPEICTBA
Cnocoben OCHOBHEBIC METOJbI U MPOBEJICHUS SKCIIEPUMEHTAJIBHBIX UCCIICIOBAHUMH,
CaMOCTOSITEIIBHO |CPE/ICTBa MPOBEICHUS CHCTEMBI CTaHAAPTU3AIUN U CePTU(PUKAIUH.
MPOBOJUTH AKCIEPUMEHTAIbHbBIX YMeHuUsI:
AKCIIEPUMEHTAJIb [MCCIIEI0BAHMM, CUCTEMbl |HABBIKH:
HBIC CTaHJIapTU3ALIUH U
HCCIIEeI0OBaHUs U |cepTUdHUKAIINM.
ucnons3oBath  |OIIK-2.2 YMmeer 3HAHHUSA:
OCHOBHBIC BBIOMpATH CIIOCOOBI 1 yMeHusi: YMeeT BbIOUpaTh criocoObl U CpesicTBa
NPpHUEMBI CpelCTBa U3MEPEHHUN U M3MEPEHUI U TPOBOJUTH IKCIIEPUMEHTAIIbHBIC
06pa60TKI/I u IMPOBOAUTH HMCCJICIOBAHUA
MPEJCTABICHUSL [PKCIIEPUMEHTAJIbHBIC HABBIKH:®
MOJTYYSHHBIX HCCIICIOBAHMS
JaHHBIX OIIK-2.3 Bnaneer 3HAHHA:

criocodbamu O6pa6OTKI/I u YMEHHUS:

MpEeJCTaBICHUS
HOJIyT-IeHHI)IX JOAHHBIX U
OLICHKH ITOIPEIIHOCTH
pe3VILTATOB H3MEPEHUN

HaBbIKH: Bianeer HaBpikaMu 00pabOTKU U
IIPEJICTaBICHUS TOTYYEHHBIX JaHHBIX U OLIEHKU
MOTPEIIHOCTH PE3YJIBTATOB U3MEPEHUN

OIIK-2.5 Odopmisier
TEXHUYECKYIO
JOKYMEHTALUIO B
COOTBETCTBUU C
JENCTBYIOLIUMHU
CTaHJIapTaMH

3HAHHUs: 3HAeT JOKYMEHTHI B 001acTH
CTaHIapTU3ALNH

yMeHHs1: YMEET OPHEHTHUPOBATHCS B IOKYMEHTaX IO
CTaH/IapTH3AIUU

HaBbIkn: OdopMIIsieT pe3ynbTaThl TOBEPKH U
KaJIMOPOBKHU

OIIK-2.11 Opranusyer u
MPOBOAUT U3MEPEHUS
BPEMEHHBIX U YaCTOTHBIX
XapaKTePUCTHUK
paIMOTEXHUYECKUX
YCTPOMCTB

3HAHUs: 3HAET METO/bI U3MEPEHUS BPEMEHHBIX U
YaCTOTHBIX XapaKTEPUCTUK PaJUOTEXHUYECKUX
YCTPOMCTB, METPOJIOTMUECKHUE XapaKTEPUCTUKU
CpPEACTB U3MEPEHUI

yMeHusi: YMeeT BbIOUpaTh criocoObl U CpesicTBa
M3MEpEHUI U IPOBOJUTH SKCIIEPUMEHTANIbHBIE
MCCIIEIOBAHUS

HaBbIKH: OpraHu3yeT U MPOBOJUT U3MEPEHUS
BPEMEHHBIX U YaCTOTHBIX XapaKTEPUCTUK
palMOTEXHUYECKUX YCTPOICTB

Pazpen 2. MECTO JUCHHUIUIMHBI B CTPYKTYPE OITOIT

JucuunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.
JucnunianHa sBiseTcs 00s3aTeIbHON

Jlotst

MPOJIOJKEHUS
MPEAMICCTBYIOMUX  AUCITUTUINH:

(dhopmMupoBaHUS

npaktuka (o3HakomutesbHas) (OITK-2)

3asBJICHHBIX
AmnarnoroBast cxemotexHuka (OIIK-2);

HE00OXOIUMBI
MPaKTHK:

KOMIIETEHIINN 3HAHUS

YyebOuas




N3yuaemass JOUCLMIUIMHA SBIISIETCS OCHOBOM JJIsl NPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIIETEHIIMI B CJIEAYIOUINX TrOCYIapCTBEHHONW MTOTOBOHM arTectanuu B (opme: BrimonHenue u
3alMTa BRITYCKHOHN KBanupukarponHoi padotsr (OITK-2)

Pazzen 3. OIIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIUN HMCIIOIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peann3yroue JesITeNbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBINA, IPAKTUKO-OPUEHTUPOBAHHBIN
HOJIXOJIBI.

OCHOBHBIMHU CTPATETMYECKUMHU TEXHOJOTUSMU SIBIISIFOTCS: TUCKYCCHUOHHBIE, JIEKIIMOHHBIE 3aHATHUSA,
MPAKTUYECKHE U JTa0OpaTOPHBIE 3aHATHUS, IPOLEAYPHI CAaMOOOYyUEHUS

Ha noctwxeHue KOHKPETHBIX Ieneld oOyueHHs HamnpaBlieHbl MPUMEHSEMble TaKTHYECKUe
TEXHOJOTHM: 3aJaHus, Kilaccuyeckas JEKUUs, JIeKUUs C 3JIEMEHTaMu MO3T0BOro UITYpMa,
npoOsieMHast JeKIUs

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

5 cemecTp

. Konuuectso | Dopmupyembie
Bubl 1 TeMbI 3aHITHIA

4acoB KOMITETEHIIHH
TeopeTuueckne 0CHOBbI METPOJIOTHH 116 OIIK-2
Jlexuus. TeopeTnueckne OCHOBBI METPOJIOTHH. 2

Ponw MeTposnoruu, ctanaapTusauu, cepTuduKanuu B
po(hecCHOHANTLHOM e TeIbHOCTH OakanaBpa. [IpaBoBbIe OCHOBBI
METPOJIOTHH, CTAaHAAPTU3AIUU U CePTHPUKAIUH.

OcCHOBHBIE TOHATHSI B METPOJIOTHH. Bupl n3mepenuit,
norpemHocTeil. MeToAnK1 BRINOJHESHUS U3MEPEHUHN

Jlexuus. ObecriedeHre eMHCTBA U3MEPEHUH. 2
3akoH P® "O6 obecneuennu enuHcTa uamepenuit". [lonstue
MeTpoJioruueckoro oodecredeHusi. Criocoosnl
METpOJIorHuecKkoro odecneueHus. Merposioruyeckas Lenb
nepenaun pazmepa equnuil @B. [Tosepka, kanmubdposka CU.
MeTpoa0oruyeckie CiyxObl.

JlabopaTtopHast pabota. UccnenoBanue TEXHUUECKUX 6
XapaKTepUCTUK T€HEPATOPOB U3MEPUTEIHHBIX CUTHAIIOB.
IloBepka reHepaTopoB

Jlexnust. O6paboTKa pe3yabTaToOB U3MEPEHUH. 6
O06paboTka OAHOKPATHBIX U3MEPEHUI IO KJIACCY TOUHOCTH
npubopa.

O06paboTka Bcex BUAOB MHOTOKPATHBIX U3MEPEHUH (TIPSMBIX
PaBHOTOYHBIX, HEPABHOTOYHBIX, KOCBEHHBIX ).
MaTteMaTHIeCKOEe ONMCAHNE CAYIAMHBIX MOTPEITHOCTEH

JlaGopatopHast pabora. O6paboTKa MPSAMBIX MHOTOKPAaTHBIX 6
PaBHOTOYHBIX HE3aBUCHMBIX HA0JIIOICHUH.
Jlexuus. Metoasl u cpeactsa n3mepenuil. CpencTsa U3MEPEHUN UX 16

METPOJIOTHUECKUE XaPaKTEPUCTHKH.
W3mepenue Toka 1 HanpsbkeHus. MccnenoBanue popMbl CUTHATIOB.
YHuBepcanbHbIe OCHUIIIOrpadBbI.

M3mMepenue yacTOThl 1 MHTEPBAJIIOB BPEMEHH.

MeTo/ TUCKPETHOTO CUeTa sl N3MEPEHHS HaIPsHKSHUS,

YacTOTHI, (ha3bl U T.II.

N3MepeHne MOIHOCTH.




N3Mepenne cekTpa CurHaia.

JlabopaTtopHnast pabota. U3mepenue HanpsKeHUs
AQHAJIOTOBBIMH BOJIETMETPAMH

JlabGopaTtopHnas pabora. U3mepeHue 4acToThl U
MHTEPBAJIOB BpeMEHU IIU(PPOBBIMHU U3MEPUTEITHHBIMU
npubopamu

JlaboparopHast paboTa. M3MepeHHe aMIUITUTYIHBIX H
BPEMCHHBIX ITAPAMETPOB CHTHAIOB C TIOMOIIBIO YHUBEPCAILHOTO
ocruniorpada

JlabopaTtopHast pabota. U3mepenus napameTpoB CUTHAJIOB
urdpossIM ocruiiorpadhoMm

Jlaboparopuas pabota. U3mepenue pa3zoBoro casura

Jlexuus. ABTOMaTM3aLUs UBMEPEHUH .

HNHpopMaLnoOHHO- U3MEPUTEIIbHBIE CUCTEMbI U KOMIUIEKCHI.
Knaccugukarus nHGopMaimOHHO-U3MEPUTEIEHBIX CUCTEM
MuxkponpoueccopHble CpeACTBA U3MEPEHUM.
KOMIIbIOTEPHOU3MEPUTENIBHBIE CUCTEMBI.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJHEHHE
KP

MeTposoruueckuii KOHTPOJIb U HaA30p. 3akoH PO "O6
o0ecreueHnn eMHCTBA U3MEpEHU".

3aKOHBI pacnpe/ieieHUs CIy4ailHOW MOTPEeIIHOCTH B METPOJIOTHH.
M3mepenus yriioBbIX pa3MepoB.

MarHuTtHble U3MEepEHUsl.

ABTOMaTHYECKHE CPEJICTBA U3MEPEHUI B 00J1acTH
TEJIEKOMMYHUKALIHIA.

[ToaroToBKa K BBIMOJHEHUIO TAOOPATOPHBIX padoT.

Odopmienne oT4yeTa U MOArOTOBKA K 3alIUTE Ta00TapTOPHBIX
pabor .

[ToaroToBka Kk Tectam.

BrimmosiHenne ToManTtHUuX 3aJaHUN.

52

OCHOBBI CTAHAAPTH3ALMH

14

Jlexuust. OcHOBHBIE orpeesieHusl. OObEKThI CTaHIapTU3ALUH.
Ienu u 3agaun cranaaptusamnuu. 3akon PO "O crangaptusanuu B
P®". HopMaTuBHBIE JOKYMEHTHI, J€IICTByeMbIE Ha TeppuTOpun PD.
Kateropuu crangaptos. MeToabl CTaHIapTH3AINH.

3agaHus Ui CaMOCTOSITENIbHONW PabOThI, B TOM YHMCIIE BHIIIOJHEHHE
KP

3akoH P® "O cranpaptuzanuu B PO". npaBuia yTBep:KIeHUsA
crangapToB. KommiekcHast 1 onpeskaromas CTaHJapTH3aLIHsL.
KoMIJIEKChI CTaHIaPTOB.

10

OIIK-2

OcHoBbI cepTudUKAIIMH

14

Jlexuust. OcHOBHBIE OHATHS. Llenu 1 00beKTHl cepTH(UKaLINN.
3akoH P® "O texuuueckoM peryiupoBanun’. O6si3aTenbHas u
no6poBosbHas ceprudukanus. Cucremsl ceprudukanuu. Tunosas
CTYKTypa cuctemsbl ceprudukanuu. [IpaBuna u nopsaok
IPOBEICHUS cepTU(UKALINY.

3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM UMCJIE BHIMIOJTHEHNE
KP

JexnaprpoBaHue COOTBETCTBUA. 3HAKU COOTBETCTBUS U
oOparienus Ha peiHKe. 3akoH PD "O TexHHYeckoM
peryiupoBannu’. Cxembl cepTHHHUKALINH.

10

OIlIK-2




Wuas xoHTakTHasg padoTa: 0

IToaroToBka K dK3aMeHy 30

IIpoBeneHne sK3aMeHa 6

Pasgen 5. METOJIMYECKUE VYKA3AHUS JUIS OBYYAIOIIMXCS IO OCBOEHHIO
JTCLATUTNHEI

W3ydeHrne AWCHMILTUHBI PEKOMEHIYeTCs HadaTh C O3HAKOMIICHHUs C pabodeil mporpaMMmon, ee
CTPYKTYPOH M COACp)KaHWEM pa3JeioB. YUeOHBIM Marepuan CTPYKTypUPOBAH, H3YyUYCHHE
JUCIUTLIMHBI OCYILIECTBIISICTCS B TEMaTHYECKOU MMOCJICIOBATEILHOCTH.
[Ipu ocBoeHHUM TEOPETUUYECKOW METPOJIOTUM BHAUAJIE: - U3YyYalOTCSI OCHOBHBIC MOHSITHS, TEPMUHBI
U ONpENEICHHs, a 3aTeM BHJBI MOTPEIIHOCTeH M WX Kiaccudukanus. [Ipu 3Tom HE0OX0auMO
YCBOUTH, YTO IMOTPEHIHOCTH JEJATCS Ha CHUCTEMATHUYECKHUE W CiIydalHble, OHM OTJIWYAIOTCS IO
XapakTepy MNPOSBICHUS W YYHUTHIBAIOTCS CBOMMHM OCOOBIMH METOJAMHU W TPHUEMaMH; - TpHU
U3YYCHUU CHUCTEMATHUECKUX TOTPEIIHOCTe OCBAMBAIOTCS CHOCOOBI WX OOHapyKeHus u
YCTPaHEHHUS; - TIPU U3YUYCHUH CIyYaWHBIX MOTPEITHOCTEH, KOTOPhIE MPOSBISIOTCS KaK ClydaiHbIe
BEIIMYMHBI, BHAYAJIE KOPOTKO MOBTOPSIOTCS OCHOBHBIE 3aKOHBI PACIIPEICICHUS U OCBAaUBAIOTCS
CIoCOObI MOJIYyUYEHHUsI TOUCYHBIX U MHTEPBAJIbHBIX OLICHOK PE3yJIbTaTOB U3MEPEHMI; - U3ydaloTCs
rpyOble MOTPEIIHOCTH (IIPOMaxH) M KPUTEPUU UX HUCKIIOYEHHUS U3 PE3YIbTaTOB H3MEPEHMIA;
Jlajiee  OCBAMBAIOTCSI OCHOBBI TEOPUM CYMMHUPOBAHUSA CIyYalHBIX M CHUCTEMaTHYECKUX
MOTPEITHOCTEN U KPUTEPUH HUYTOKHO MAJION MOTPEIIHOCTH; - HA OCHOBE U3YYEHHOTO Marepuasia
OCBAMBAIOTCS TMPAKTHUYECKHE METOJbl O0OpabOTKH pe3ylbTaTOB, BKJIIOYAs METOABI MPSIMBIX
MHOTOKPATHBIX, OJHOKPATHBIX, KOCBEHHBIX, COBMECTHBIX M COBOKYIIHBIX H3MepeHuil. B
pe3yJibTaTeé H3Yy4YEHUS METPOJIOTMH MO YKAa3aHHOW IMOCJIEIOBATEIbHOCTA JEUCTBUM CTYAEHTHI
CMOTYT TPaMOTHO ONPEAENSATh TMOTPEIIHOCTh PEe3YyIbTAaTOB PA3JIMYHBIX BHJIOB HM3MEPEHUH,
Pa3IUYHBIX W3MEPHUTEIBHBIX KAaHAJIOB HE3aBUCUMO OT TOr0, KaKMM CIIOCOOOM TIPEICTABIICHBI
Mpeaebl JIOMYyCKaeMbIX MOTPEIIHOCTEH CpeAcTB u3MepeHuil. [Ipm OCBOEHMHM HpaKTUYECKOM
METPOJIOTUM M3YYalOTCS METOAbl M CpPEICTBA M3MEPEHUS OCHOBHBIX JIIEKTPOTEXHUYECKUX
BEIMYMH, TIPH OTOM BHayaje Wu3ydarloTca: - (yHIaMeHTandbHas KilacCU(UKAIUsI METO0B
WU3MEPEHHS; - METPOJIOTMUECKHE XApaKTEPUCTUKU CPEACTB M3MEPEHHI; - 3aTeM HUACT U3YYCHHE
METOJIOB M CPEJICTB OCHOBHBIX DJJEKTPOTEXHHMYECKUX BEIMYUH (METOJbl HM3MEPEHHUS TOKa U
HANPSDKEHUS, METOJIbl U3MEPEHUS CUTHAJIOB (YHUBEpPCATbHBINA ocuuiuiorpad), MeTo AUCKPETHOTO
cyeta u T.J.). M3ywas pasnensl CTaHAapTU3alMd W CEPTUPUKAIMH CTYACHTHI TMOJIydaT
MPEACTABICHUSI O  HOPMAaTUBHO-TIPABOBOM  OCHOBE, OCHOBHBIX  TOHSTHSIX, TMPUHSATHIX
CIIEIUATMCTAaMHU B 9TOM 00JaCTH, KJIaCCU(UKAIIUU OCHOBHBIX JOKYMEHTOB, a TAK)K€ UCTIOIb3YEeMbIX
MeTOI0B 117151 9 PEKTUBHOTO pEeIIeHHs POU3BOJICTBEHHBIX 3a/1a4.

[TpoxoxkaeHust TEKYIIero KOHTPOJIs YCHEBAaeMOCTM M HNPOMEXKYTOUHOW arrectauuu. s
YCIIEIIHOM cllaun SK3aMeHa HEeoOXOJUMO HMMETh KOHCHEKT Jiekuuil. [loaroroBka mo y4yeOHOM
auTepaType, uMeronieiicss B OubinoTeke, rie Marepuall J1aH B 3HAYUTENbHO OOJbIIEM O0beMme
HOTpe6yeT OT CTYACHTAa 3HAYUTCIBHBIX BPCMCHHBIX H (bI/ISI/I‘-IeCKI/IX 3aTrpar, KOTOpPhIX B
9K3aMEHAIIMOHHYIO CECCHI0 BCErJa He XBaTaeT. OJTy JHTEpaTypy CIEAyeT HCIONb30BaTh B
KayecTBE KOHCYJIbTaHTa MO HEACHBIM BOIpPOCAM, a TaKXXE MOXHO MCIIOJIb30BaThb B KayecTBE
MOJTrOTOBKA K KOHTPOJBHOW paboTe— B KOHIIE KaXKAOH IJIaBbl MMEIOTCS KOHTPOJIbHBIE BOIPOCHI,
IMMO3BOJIAIOIIME MPOBEPUTE CTCIICHD YCBOCHH MaTCpHraia.

CopnepxaHie caMOCTOATEJBLHOI PadoThl ompenensercs padoued mporpamMmol AUCHMILIUHBI |,
OIICHOYHBIMH W METOJMYECKUMH MaTepuallaMy, 3aJaHisIMH W YKa3aHUSIMHU TIpETojaBaTels.
CamocrosTenpHas paboTa MOXKET OCYIIECTBIISITHCS B ayIUTOPHOH W BHEAYIUTOPHOHW (opmax.
D¢ eKTUBHBIM CpPEACTBOM OCYIIECTBICHHUS CAaMOCTOSTENBHOW pabOThl SABISETCS SICKTPOHHAS
UH(POPMALIMOHHO-00pa3oBaTeNibHasl Cpela YHUBEPCUTETa, KOTopas oOecledynBaeT IOCTyN K
oOpa3oBaTenbHOl  mporpamme, pabodell  mporpaMMe  AUCHMIUIMHBL, K  3JIEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, MPOodeCcCHOHATBLHBIM 0a3aM JaHHBIX U HH()OPMAITMOHHBIM CIIPABOYHBIM
CHCTEMaM.



W3yueHne MAUCUUIUIMHBI BKJIIOYAE€T BBINOJHEHHWE JOMAIIHUX 3aJaHUd JUId  3aKperieHHs
JEKIIMOHHOTO  MaTepuana, OCOOEHHO TMocie JIGKIMA 1Mo  00paboTKe  py3yJbTaToOB
U3MEPEHUH, MOATOTOBKY K BBIIIOJHEHUIO W 3alIMTE JIAOOPATOPHBIX paboT, oopMiIeHHE OTYEeTa, a
TaKXe MOJrOTOBKY K BBIIIOJHEHHIO TECTOB (KOHTPOJIbHOU pabore). Ilepuonudnocts npoBeneHus,
(GopMBI TEKYyILEro KOHTPOJI YCIEBAEMOCTH, CUCTEMa OLCHMBAHUS XO0Jla OCBOEHHS IUCLUIUIMH
IIpeJICTaBJIEHbl B pabouell mporpamme, Kak IpaBuiIo B Buje 3auuTsl JIP u TecTos.

JlabopaTopHble pabOTHI B TPYIIIaX MPOBOIATCS B COOTBETCTBHH C PACIIHCAHUEM YYEOHBIX 3aHATHN
U B TEUECHHUE ONpE/esIeHHOro BpeMeHH. Ilocne oKkoHUaHMS 3TOr0 BPEMEHH 3aKJII0YAeTCsS JOrOBOP
Ha MPOBE/ICHUE JOMOJHUTEIBHBIX 3aHATUN. Y CIIEUTHOE BBIMOJIHEHUE JTa00PaTOPHBIX paboT MOXKET
OBITH JTOCTHTHYTO B TOM CIIydae, €CIM SKCHEPHMEHTATOp OTYETIMBO IPEJCTaBiIsIeT ceOe Ienb
JKCIIEPUMEHTAa W OXKUJAeMbIe pe3ylbTaThl, IO3TOMY BAXKHBIM YCIOBHEM OOCTOSTEIHHOCTH
MPOBOAMMBIX HCCIEAOBAHUU SIBIISCTCS TIIATEIbHAs TOJATOTOBKAa K JabopaTtopHoil paboTe.
[ToaroroBka k saboparopHeiM pabotram [lonroToBka 3aKiIrO4aeTCss B BBIMOJHEHUH CIIEIYIOIINX
HOJIOXKEHHH: -TIPEBAPUTEIBHO 03HAKOMHTBCS C TPa)MKOM BBIIOJIHEHHS J1a0OPaTOPHBIX padoT; —
BHHMATEIIbHO O3HAaKOMHUTBCS C OIMCAaHWEM COOTBETCTBYIOUICH Ja0OpaTOpHOl paboThl |
YCTaHOBHUTH, B YEM COCTOST OCHOBHAs LEJIb W 3aJaddl paboThl, — -IO JIEKIMOHHOMY KypCy
COOTBCTCTBYIOIIHUM JIMTCPATYPHBIM UCTOYHHUKAM U3YUYUTH TCOPECTUUYCCKYIO YaCTh, OTHOCAIIYIOCA K
JaHHOW J1abopaTopHOW pabote. [[nst BbIIOIHEHUS Ja0OPATOPHBIX PAOOT CTyJEHUYECKas Ipymma
JIeTTTCS. Ha OpHUraIbl 10 3 YenoBeKa, KOTOPhIE 3aTeM PaCIpeeNIIOTCS [0 Pad04YnM MECTaM.

Brmonnenue nabopatopHbix paboT:

1. Ilepex paboTO#l CTyAEHTHI MOJKHBI TPEABAPUTEIHHO O3HAKOMHUTBHCA C OOOPYIOBaHUEM,
U3MEPUTEIBHBIMU  NPUOOpaMK, TPEIHA3HAYCHHBIMH JUIS TPOBEACHUS  COOTBETCTBYIOILCH
nabopaTopHOil paboTHI.

2. HpOBeCTI/I IMNOAKIIIOYCHUA HCIIOJIb3YEMOI'O O6OPYI[OB8.HI/I${ B TOYHOM COOTBCTCTBHH C
MCETOANYCCKUMH YKA3aHUSIMHU.

3. 3amucek moka3aHWl BceX MPUOOPOB B MPOIECCe BBIMOIHEHUS J1a00paTOpHOM paboThI cleayeT
MIPOU3BOIUTH JIYIIIE BCETO CHavajia Ha YePHOBUKE.

['maBHOUM 1enbI0 BCEero J1abopaTOPHOrO MpaKTUKyMa sBseTcss (OPMUPOBAHME M Ppa3BUTHE
npodeccuoHanbHO 3HAUYMMbIX KauecTB. IlosTomy, HecMOTpst Ha TO, YyTO paboOTa BBINOJIHSIETCA
Opuranoi, KaxIblil CTYJIE€HT JODKEH HAyuuThCS IOJIb30BATHCS H3MEPUTENBbHBIMH NPUOOpaMH,
CaMOCTOSITENIBHO U3MEPATH XapaKTEPUCTUKU U OLEHUBATh MIOIPEITHOCTH U3MEPEHUH.

3amuTa 7a00paTOPHBIX padOT MPOBOIUTCS WHIUBUAYAIBHO MO KOHTPOJBHBIM BompocaM. [locie
BBITIOJTHEHUS JTa00OpaTOPHON pabOThl Pe3yabTATHl OMBITA BMECTE C MPOCTEHIIMMH KOHTPOJIBHBIMU
pacdeTamMu MPeIbBISIOTCS JJI MPOBEPKHU MPEIMOIaBATEIIO 10 OKOHYAHHS paOOTHI.

[Tocne okoHuaHust paboTHI B 1abopaTopun pabouee MECTO JTOJHKHO OBITh NMPHUBEIEHO B MOPsAIAOK. B
TE€YEHHE BCEr0 BPEMEHHU 3aHATUH B J1a0OpaTOpuUU CTYIEHTHl OOS3aHBI HAXOJUTHCS HAa CBOMX
pabounx mectax. BoixoauTs U3 jgabopartopuu BO BpeMs 3aHATHII MOXKHO TOJIBKO C pa3pelleHus
IpernoaaBaress.

Otuyeta o 1abopaTOpHBIM paboTaM JOJIKEH COJIEPKATh:

— Ha3BaHME JJaOOPATOPHON PabOTHI U 1EJIb PAOOTHI;



- TEOpPETHYECKYI0 4YacTh B BHUJAE KpaTKoro KoHcrmekta oOnéMom He Oonee 0,5 crTpanui,
COJIepIKAIIETO CYTh METOJOB M3MEpEHHs M3ydyaeMol (hPU3MYecKOW BETMYUHBI, UX JIOCTOMHCTBA U
HEIOCTAaTKH, 00JacTh NMPUMEHEHUS WIM CTPYKTYpHBIE CXEMBbl HM3MEPHUTENbHBIX NPHOOPOB, HX
METPOJIOTHYECKHUE XapaKTePUCTUKH, BPEMEHHbBIE AUAarpaMMBbl, MOSCHSIOUINE MPUHIUI UX padOTHI,
WJIM OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI

— JKCHEPUMEHTAJIbHYIO 4acCTh, COAEPIKAILYI0 HAa3BaHME KaXI0ro mnojpaszena paboTsl. B kaxaom
HoJpasjiesie MPUBECTH CXEMbl OJKIUYEHUS IPUOOPOB, pacueTHbIe (HOPMYJIbl, TAOIHUIIBI 3HAUEHUI
(¢U3MUeCKUX BEIMYUH W TOTPEIIHOCTEH, ocIuIIorpaMmbl U Tpedyemble rpaduku. Cxemsl,
rpaduKy ¥ OCIMIIIIOPAMMBI JI0JKHBI OBITh BBITIOJTHEHBI Ha IEPCOHAIBHOM KoMITbioTepe. I'paduku
JOJDKHBI  OBbITh B IPSAMOYTIOJIBHOM CHUCTEME KOOpJIMHAT, C 00fA3aTelbHbIM HAHECEHUEM
JKCIIEPUMEHTAIIBHBIX TOYEK, a4 HAa OCSX - U3MEPEHHBIX BEJIUYNH;

— BBIBOJIbI, B KOTOPBIX CIEAYET OMUCATh Pe3yibTaThl 3afaHusl (CM. pa3zien Mocie Leian paboThl B
MY), 00BSICHUTH MONTYYEHHBIE PE3YAbTAThl 0 KAKIOMY 3aJIaHUIO, JaTh CPABHUTEIBHBIN aHAU3
METO/IOB, IPUBECTH OCHOBHBIC ITYHKTHI METOJMK BBITTOJIHEHUSI M3MEPEHUN OCHOBHBIX IMapaMeTpPOB
U XapaKTePUCTUK PATUOTEXHUYECKUX YCTPOMCTB, OOBSICHUM, TMPUYUHBI BO3HUKHOBEHHS
MOTPEIIHOCTEH.

3amuTa 1a60paToOpHBIX paboT H0JKHA OBITH CBOEBpeMeHHOU. JlomyckaeTcs JOaT B OJHY paboTy.
DTO 3HAYUT, YTO K BBIMIOJHEHUIO CIEAYIOLIEH padOThl JOMYCKAIOTCA CTYACHTHI, HE MOTyYUBIIHE
3a4eT TOJIBKO 0 OJJHOM padoTe.

CDOpMOﬁ HpOMeH(YTOHHOﬁ aTTeCTaluu 110 AUCHHUIIIIMHE SABJIACTCA 3K3aMCH

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KommuectBo
AK3EMIUISIPOB NIEYaTHBIX

NoNe . W3IaHUH, UMCIOIINXCS B
Cnucok UCOJIb3yeMOM JTUTEPATYPBI

n/n OnoONIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M1 HAYUHBIE U3JJAHU S
1. [JIuduu, Mocudp MouceeBnu. CtangapTuzanus, METPOJIOTHS U 20
MOJTBEPXKIEHHE COOTBETCTBUA [TekcT] : Y4eOHMK H

MPaKTUKYM JUIsl IpuKJaaHoro 6akanaspuara / U. M. Jludu.
12-e uzn., nepepad. u nomn. Mocksa: FOpaiirt, 2017. - 314 c.
ISBN 978-5-534-02752-5. Dxs3emmisapsl: Bcero 20.

2. |CmupnoBa, ['anuna MBanoBHa. MeTpoorus, cTaHAapTU3ALINS 97
1 TexHudeckue uaMepenus [Tekcr] : [mab. mpakTUKyM IJis
CTYIEHTOB BY30B mo cneuuanbHoctu 200800, 220500 u
Hampasienusm 551100, 654300] / I'. . CmupHoBa, A. A.
Poxennos, O. K. Yaspux. Homkap-Ona: MapI'TVY, 2006. -
203 ¢. Dx3eMmIApsl: Bcero 97.

3. |HUBaHoB, U. A. Merponorus, craHgapTazauus H
ceprudukanms [Dnekrponnsiii  pecypc] / HWsanmos .| https://e.lanbook.com/book/2
A.Ypymes C. B.,Kononos /I. I1.,BopodseB A. A.lllanpuna 08667

H. 1O.,Kongparenko B. I'.,Ilox p. U. 4-e uzn., crep. CaHkr-
IletepOypr: Jlaus, 2022. - 356 ¢. ISBN 978-5-507-44065-8.




[Tyxapenko, 0. B. Merposiorusa, crangapTu3amus Hu
ceprudukanmsi. VHTepHET-TeCTUpOBaHUE O0a30BBIX 3HAHUI
[DnexkTpoHHbI pecypc] : yaeOHoe mocooue / ITyxapenko HO.
B.,Hopun B. A. 3-¢ u3n., crep. Cankr-IlerepOypr: Jlaus,
2022. - 308 c. ISBN 978-5-8114-2184-8.

https://e.lanbook.com/book/2

05964

5. |Manumun, A. A. M3mepenus B paguosnekTpoHuke [Tekcer] :
Yuebnoe nmocobue s By3os / Januaua A. A.JlaBpenko H.|https://e.lanbook.com/book/2
C.; Hanwmn A. A. 3-e usn., crep. Cankr-IlerepOypr: Jlans, 54642
2022. - 408 c. ISBN 978-5-507-44962-0.
6. [dumos, Opuit Biagumuposuy. Mertpouorus, 45
crangaptuzanus u ceprudukarus [Tekcr] : [yuyeOHUK IS
CTYJCHTOB  BYy30B  (0akamaBpoB M  MarucTpoB) H
JUIJIOMUPOBAHHBIX CIIELUAIUCTOB B O00JACTH TEXHUKH MU
texnonoruu] / 0. B. [lumos. 4-e m3a. Cankr-IlerepOypr [u
ap.]: Iurep, 2013. - 496 c. ISBN 978-5-496-00033-8.
OK3eMILISIPLL: Bcero 45.
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NeNe | Aynurtopun s pose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U IPOBEJICHUSI FOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTalluu
1. 440 (111) T'EHEPATOP I'4-158 (1), I'eneparop |Microsoft Windows
I'3-109 (1), Teneparop curnaigos|Enterprise, Microsoft
YHUBEPCAIbHBIN DG 1022 (1),|Office Standard, Arent
I'eneparop curnanoB yHuBepcaiabHbli[Dr.Web, Komrmuiekr
DG 4102 (1), Usmepurens RLC|T’TAPAHT-Macrep,
AM-3123 (1), Usmeputens yposus|Microsoft Access,
anekTpoMaruutHoro gona ATT-2593(Microsoft Visio
(1), Uctounuk mutanuss DP 1308A(Professional,  Microsoft
(1), JlaboparopHusrii| Project Professional,
kommiekc(lcrenat6  myner.)  (1),[Microsoft Visual Studio
JlaGoparopHbIit npaktukyMm|Enterprise, Kommiekr [10
"AHanorosas u uGpoBasi|uis pPELIeHUsT OCHOBHBIX
JJEeKTpoHUKa" (2),|monb30BaTENbCKUX 3a7a4
MexaucunIuiMHapHas  j1adopaTtopHas
mwiardopma B KOMILIEKTE c
anmnapaTHO-IPOrpaMMHBIM
koHtposiepom NI ELVIS IT
+Hardware (2), MynsTumeTp

DM3058E (1), Mynsrumerp AM-
1083 (2), M®Y HP LaserJet M1132
RU (1), Ocuumnorpad mudposoit DS
1052E (3), Ocuummnorpad mudposoit
DS 4054 (1), I1IK S404,2 400W/Intel
Core i3 540/knaB.,MbIIIb,MOHHUT. 21,5"
VA2248-LED (2),
DOA3Z0USMEPUTEJIb ~ ®2-34 (1),




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TCOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUUECKUX 3aJaHUH.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'IPIpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJa4, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M TIPUEMAMH MX BBITOJTHEHHS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpUSA C MPAKTHUKOW, IIPHU ITOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMH  H3JIaHUSIMH, TIPABHJIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[Ipumepsl THMOBBIX KOHTPOJIBHBIX 3aJaHuid ®3 0a3bl  (OHIA OICHOYHBIX CPENCTB
00pa30BaTeNIbHON NpOrpamMmme.
AnAa noporosoro yposHA

MepeyeHb BONPOCOB A1 YCTHOIO U MUCbMEHHOTO KOHTPOIA.

1. [laTb NoHATME NOBEPKM. [1NA KaKMX CpeaCTB MU3MEPEHN OHA NpoBOAMTLCA? KaK
odopmnATCA pesyabTaTbl NOBEPKM? Yem OTNMYaeTca NepBMYHaAA NOBEpPKa OT
NnepuoanYecKoi NoBeEPKN?

2. B yem oTiMume KannMbpoBKM OT NOBEPKM CPEACTB n3mMepeHnii? Kak opopmaatotca
pe3ynbTaTbl KAIMOPOBKN?

3. O6bACHUTE po/ib NOBEPKM B 0becneyeHnn eauHCTBa M3MmepeHuin. Kak obecneumsaetca
€4MHCTBO U3MEPEHMUI MPU SKCMNYATALUM KOHTPOAbHO-U3MEPUTENIbHOM annapaTypbl?
4. 3anuwunTe 3Tanbl NOBEpPKM reHepaTopa DG1022.

5. PaspaboTaTb MeTOAUKY NOBEPKKN Ha reHepaTtop 5-54.

6. PazpaboTtatb meToamMKy nosepku Ha ocumnnorpad RIGOL DS 1052 E.

7. PaspaboTtaTb METOAUKY NOBEPKU Ha MynbTumeTp RIGOL DM 3058 E.

MepeyeHb 3a4a4 418 KOHTPOASA YMEHWIA.

1. MpuBegmTe MeTOANKY NONYHEHUA CUHYCOMOANBHOIO CUTHANA Ha reHepaTope DG1022
2. Npueeante metoanky noayvyeHua AM curHana Ha reHepaTope DG1022.

3. NMpuseante metoanKy noayvyeHma YM curHana Ha reHepaTope DG1022.

4. MpuseauTe METOAMKY NOJYYEHMA MMNYAbCHOIO CUrHaNa Ha reHepaTope DG1022

5. NoscHuTe BbIGOP CpeacTs usmepeHuin ansa nosepkn DG1022. Kakune TpeboBaHUA K HUM
npeabABNATCA?

6. BonbTmeTpom B7-36 n3mepeHo noctosiHHoe HanpaxkeHue 20,5B. Boiuncaute abecontot
Ha BonbTmeTp B7-36 nogaHo cMHyconpanbHoe HanpsxkeHne amnantygon 10B. Kakoe
HanpAXeHWe A0JIKEH NOKA3aTb BOJIbTMETP?

7. Ha BonbtmeTp B7-36 nogaH curHan npsimoyronbHon popmbl amnantygoit 20B. Kakoe
HanpAXeHWe A0JIKEH NOKa3aTb BOJbTMETP?

8. Ha BonbTmeTp B7-36 noganu cMHycomMaanbHOE HanpsyKeHne amnantyaon 20B.
BonbTmeTp noKasan 16 B. HaliguTe oTHOCUTEIbHYIO NOrpeLwHoCcTb nsmepeHus. OTeet
noscHuTe.

MNepeyeHb 33434 ANA KOHTPOANA BIAAEHUA:

1. Nepeuncante MeTPONOrMYECKME XaPaKTEPUCTUKM n3meputeneit A4X, HeobxoaMmblxX
Ans Bblbopa TMNa usmeputens. Npuseante BO3MOMKHOCTU U XapaKTEPUCTUKM
COBpEeMeHHbIX nusmeputenein A4X

2. Ncnonb3ys pe3ynbTatbl uccnegoBaHma A4YX cTaTMdeCKMM METOAO0M, paccymTanTe
abcontoTHyO norpelwHocTb KoadduumeHTa nepegayum Ha ntobol yacrtoTe. MNorpelwHoCcTb
YCTaHOBKM HaNpAXKeHUA Ha UCNO/Ib3yeMOM reHepaTtope -5%, a Knacc ToYHOCTM Npubopa
114300

3. MOo»XHO 211 B NPUHLMINE UCNOJb30BaTb ocumanorpad ana nosepku reHepatopa M4-102 s
pa3zene yCTaHOBKM BbIXOAHOro HanpsaxKeHuA. OTBET NOACHUTE.

[na npoABUHYTOro ypoBHs

MNepeyeHb BONPOCOB A1A YCTHOMO U NMUCbMEHHOI0 KOHTPOA.

1. AaTtb noHaTHe AYX pagnMoTEXHUUYECKMX YCTPOMCTB. [ANA KaKUX paanoTeXHNUYECKUX
YCTPOMUCTB HEOH6X0AMMO 3HaTb AYX? MpUBECTU YKPYNHEHHYIO METOAMKY U3MEPEHUA
AYX cTaTnyeckum metoaom. HazoBuTe Mepbl, KOTOpble HEOHXOAUMO NPeSYCMOTPETD,
4yTobbl NOrpeLwHoCcTb M3mepeHma A4YX AaHHbIM MeTOAOM Bblla MUHUMaNbHA.

2. NaTb 0606LWWEeHHOE NOHATME METOAMKM BbINONHEHNA N3MepeHus. MNpusectu
YKPYNHEHHYIO MeTOANKY U3mepeHna AYX gMHaMUYECKUM MeTOA40M.

Io



6. Hapucylite CTPYKTYpHYtO cxemy npocrteiiiero nsmepurtena AYX. NoscHute
Ha3Ha4yeHue oTAeNbHbIX 610K0B. Kaknm o6pa3om B JaHHOM YCTPOMCTBE U3MEHSETCA
3. O6BACHUTb Ha3HAYeHWe OPraHoOB ynpaBaeHns Ha 6aoke MKY.

4. HapucyiTe ntobyto CTPYKTYPHYHO CXeMY aHa/I0rOBOrO 3/1IEKTPOHHOTO BOAbTMETPaA 411
n3mMepeHMa NOCTOAHHOIO HanpAXKeHUA. [lonoaHUTE 3Ty CXeMY C LeNblo U3SMepeHUs
nepemeHHOro HanpaxKeHusa. MoAcHUTe Ha3HavYeHMe Kaxkaoro 610Ka.

5. Ha BonbTmeTp B7-36 noganu curHan TpeyronbHou amnantygon 20B. BonbTmeTtp
nokasan 15 B. Haliante oTHOCMTENbHYIO NOrPELIHOCTb M3MepeHna. OTBET NOACHUTE.

6. 3anuwnTe MeToaMKy 3mepeHua NOCTOAHHOMO HAaNPAXEHNA SNEKTPOHHbIM
BONbLTMETPOM. Pe3ynbTaT foKeH BbITb NpescTaBNeH B COOTBETCTBUM € TpeboBaHMAMM
eANHCTBA U3MEPEHWNIA.

7. 3anuwnTe MeToauKy 3MmepeHusa nepemeHHOro HanpaAXeHna 3NeKTPOHHbIM
BONbTMETPOM. Pe3ynbTat aonKeH 6bITb NpeacTaBNeH B COOTBETCTBUM C TpeboBaHMAMYU
e4MHCTBA N3MEPEHUA.

8. Mcnonb3ys npunoxeHus, Bblbepute BONbTMETP A1° U3MEPEHUA AENCTBYIOLLENO
3HAYeHMA CMHYCOMAANBbHOIO CUTHaNa, amnAnTyA0M 5B B gManasoHe HU3KKMX Y4acToT C
TouyHocTblo g0 0,001B. OtBeT 060CHYyTE. MOXHO 1 BbI6PaHHbIM BO/IbTMETPOM
OLLEHWUTb aMNANTYAHOE 3HAYeHMe CUrHana?

9. NMpueBeanTe BOSMOXKHOCTU N XapPaKTEPUCTUKN COBPEMEHHbIX 3/TEKTPOHHbIX
BO/IbTMETPOB.

MepeyeHb 3a4a4 418 KOHTPOASA YMEHWIA.

1. YTO U3MEHUTCA B BONBTMETPE NEPEMEHHOIO HaMPAXKEHMUA, ECNIN NOCAE BXOAHOrO 6/10Ka
ybpaTtb ycunurens?

2. Kak Heo6X0a4MMO U3MEHUTb CTPYKTYPHYIO CXEMY 3/IEKTPOHHOIO BO/IbTMETPA
CpefHeKBaAPaATUYECKMX 3HAYEHMI, YTODbI OH MOT U3MEPATb AMNANTYAHOE 3HaYeHue?

3. [aTb cpaBHUTENbHbIN aHaAN3 MeToAoB ucciesoaHmns A4YX. Ha ocHoBe KaKoro M3 Hux
MOXHO MOCTPOUTb KOMMNbIOTEPHO -U3MEPUTENBHYIO CUCTEMY, MO3BONAIOLLYIO
nccnenoBaTh YCTPOMCTBA B 3BYKOBOM AMana3oHe YacToT

4. MNpoBecTy aHaNM3 AMHAMUYECKOM NOrPELLHOCTU, PACCYUTAHHOMN NPU BbINOJHEHUN
camocToaTesIbHOM paboTbl. HazoBMUTE NPUYMHBI BO3HUKHOBEHMUA AMHAMUYECKOM
MOrpPeLHOCTM U BO3MOXKHble CNOCOObl ee YMEeHbLUeHMUS.

5. HasoBuTe aTanbl NoArotoBkM npubopa X1-46 aona npoBeaeHUs MU3MepPeHUN.

6. MpuBeanTte metToanky cHaTus AYX Ha npnbope X1-46, nocne NoAroTOBKM €ro K
nU3mMepeHunto

7. 3anuwnTe 3Tanbl YCTAHOBKKU NOAOCHI KavyaHuA NKY Ha X1-46. NMpuseante gpyrue
Cnocobbl YCTaHOBKM NOIOCHI KAY4aHMA Ha U3MEPUTENAX

8. MNoKaxKnte cnocobbl NPOBEPKM YCTAHOBIEHHOIO AMana3oHa KadaHua NKY nsmepurens.

MepeyeHb 33434 ANA KOHTPOAA BNAAEHWIA.

1. PazpaboTaTb MeTOAMKY NOBEPKU Ha reHepaTop 5-54.

2. PaspaboTaTb MeTOoAUKY NOBEPKK Ha ocuunnorpad RIGOL DS 1052 E.

3. Pa3paboTaTb MeTOAUKY NOBEPKKN Ha MyabTumeTp RIGOL DM 3058 E.

4. Yto byaeT Ha aKpaHe ocumnnorpada, ecam:

— ybpaTb reHepaTop pasBepTKM He byaeT paboTaTs,

- Ha BxoA, X noAaTb CMHYCOMAANbHbI CUTHAN;

- ybpaTb IMHUIO 3a4EPHKKN?

5. MpeactaBuTb METOAUKY M3MEPEHWNA aMNANTYAbl CUTHANA YHUBEPCA/IbHBIM
ocumnnorpadpom. Kak obecneyntb MUHMMANBbHYO NOTPELIHOCTE USMEPEHUA?
6. 3anMcaTb MeTOANKY U3MEPEHMA YacCTOTbl U ANUTENBHOCTM UMMNYbCOB OCLMANOrpadpoM.
7. AN Kakux Lenem HyKHa BHELHAA CUHXPOHM3aUMA B ocumanorpade? Kak ee
MCNosb30BaTb Ha NpaKTUKe?



8. YTO 3HAUUT BHYTPEHHAA CUHXPOHU3aUMA? MNpUBECTU NOCNEA0BATENBHOCTb BbICTPOrO
NoJly4eHUA YCTOMUYMBOTO M306PAXKEHNA C UCMONb30BAHNEM BHYTPEHHEN
CUHXPOHM3ALMN.

9. MoACHUTbL Ha3HaYeHWe pyYeK ynpaBaeHUa Ha YHUBEPCANbHOM ocumnnorpade. Kak
NpoBOAUTb YCTAHOBKY HyNA 06omx KaHanos?

AnA BbICOKOro ypoBHA

MNepeyeHb BONPOCOB A8 YCTHONO U MMCbMEHHOIO KOHTPOA.

1. HapucyiiTe CTpYKTYpHYyto cxemy reHepatopa 3-102. MoAcHUTEe Ha3HaYeHue BCex ero
610K0B. YTO HEOHBXOAMMO U3MEHUTL B CTPYKTYPHOM cxeme, YTobbl HanpaXeHWe Ha
BbIxoae:

2. MOXHO 6bls10 ycTaHOBUTL A0 20B;

3. MOXHO MONYYUTb C YYBCTBUTE/IbHOCTbLIO He Xy»Ke 10B.

4. O6bACHUTE Ha3HaYeHME PyYeK ynpaBaeHua reHepaTopa 3-102. fante noHATUE
METOAMKWN BbINOJHEHUA U3MepeHus. MpuseamTe MeTOANKY NOJYHEHUA CUrHaNa C
reHepartopa '3-102 Ha ocumnnorpade.

5. Hapucyiite cTpyKTypHYtO cxemy reHepaTtopa 4-102. NoacHuTe, Kak popmmupyeTca
HeobXxo4MMbI YPOBEHb BbIXOAHOFO CUrHana. Kakme MeTpoiorMyeckme XapakTepmucTmkm
reHepaTopa U3MEeHSATCSA, ec/in ¢ B cxeme ybpaTb andpdepeHumnansHbiii YMT. Hazosute
WUCTOYHUKM BO3HUKHOBEHMA NOrPELIHOCTM YCTAHOBKU BbIXOAHOINO HaNpAXKEHUA.

6. Mo cTpyKTypHOM cxeme reHepaTtopa M4-102 o6bACHUTE, Kak popMUpyeTcs aMnANTYAHOMOAYIMPOBAHHbIM
(AM) curHan. C noMoLLbIO pPyYeK YNpaB/eHUs NMOKaXKUTe, Kak

peryampyeTtca onopHOe HanpsaKeHue Moayanpyowero curHana. Ana Kakux uenem
npegHasHavyeH aTTeHaToOP HWU3KOM YacTOoTbl.

7. Mepeuncnute 1 gante NOHATUE METPOIOTMYECKUX XapPaKTEPUCTUK, KOTOPbIE
HeobxoMMO y4ecTb Npu Bbibope reHepaTopa. PacwmndpyinTe 0603HaueHMe reHepaTopoB
N3MepUTENbHbIX CMrHanoB. Mpuseante Nx KnaccnudpmrKaumio.

8. HapucoBaTb CTPYKTYPHYIO CXEMY W BPEMEHHbIE AMarpaMmbl, NOACHAIOLLME paboTy
ntoboro undpoBoro nsmeputens pasHoctn ¢as.

9. MNosicHWUTE NPUUYNUHBI BOSHUKHOBEHUSA NOrpeLLHoCTel B LMGPOBOM MeToAe M3MepPEHUA
¢dasosoro casura. HazoBuTe BO3MOXKHbIE MYTU UX YMEHbLLEHMA.

MepeyeHb 33434 ANA KOHTPONA YMEHWUA.

1. 3anuwmnTe MeToanKy Noayv4eHnsa CMHYCcoMaanbHOro CMrHana Ha Bbixoae reHepaTtopa 4-
102.

2. 3anuwnTe meToauKy noaydyeHna AM —curHana, UCNoib3ysa BHELUHIOW MOAYAALMIO Ha
I4-102. Kakmum obpasom perympyeTca onopHoe HanpaxeHne moayampytowero

CUrHana. 3anuwmuTe GpopmMyny pacyeTa OTHOCUTENbHON NOTPELLHOCTUN YCTAaHOBEHHOM
rnyouHblI MOAYNALUN.

3. Wcnonb3ys nepeaHioto NaHenb reHepaTtopa 5-54 nosicHUTe NpuMHUMN ero paboTbl.
O6bACHUTE Ha3HAYEHME BCEX EM0 PYYEK yNpaBaeHus. YTo HeobxoAMMO U3MEHUTD B
CTPYKTYPHOI Cxeme AaHHOro reHepaTopa, YTobbl paclMpuTb AMana3oH YCTaHOBKM
YacToTbl.

4. 3anuwnTe MeToamKy NoAy4eHUA MMNYIbCHOMO CUrHana Ha reHepartope 5-54.

5. O6bAcHUTE poab NOBepKM B obecneyeHnn eauHCTBA U3MepeHnin. Kak obecneumsaetca
€4MHCTBO U3MEpPEHUI NPU SKCMAyaTaLMU KOHTPONbHO-U3MEPUTENIbHOM annapaTypbl.

6. MpmnBecTM MeTOAMKY 1 NPUBECTU CXEMY M3MepeHUA $a30BOro CABUIra METOL0M
NMHelHoM pa3sepTKu. MpumeecTn dopmybl BbluMcneHMA $Ga30BOro casura.

7. MpnBecTn MeToaMKY 1 NPUBECTU CXEMY M3MepeHMA $a30BOro cABUra MeTogoM 3aaumnca.
Mpueectn popmynbl BbluMcneHUA $Ga3oBOro casura.

8. MpuBeECTM METOANKY M NPUBECTU CXeMy M3MepeHUA $a30BOro CABMra U3MepuTenem
pa3Hoctn a3 ®2-34. Mpusectn Gopmysibl BbIMMCAEHMA aBCOMOTHON NOTrPeLIHOCTH



nsmepeHma $asoBoro casura.

9. MNepeuncnnTtb cnocobbl obecneyeHnss MMHUMAIbHOW NOrPELHOCTM 3MepeHusa Gpa3oBoro
cAasura ocumanorpapuyeckumm meTogamu.

10. Nepeyncnntb 1 AaTb NOHATUA METPOJIOTMYECKUX XapaKTEPUCTUK, KOTOpble He0bXxoaANMMO
Yy4nUTbIBaTb NP Bblbope nameputeneit $GasoBoro casura.

MepeyeHb 33434 ANA KOHTPOAA BNALEHWIA.

1. Mpw nasmepeHunmn dasoBoro casura Ha yactote 1kl 6bLaM NOSIYYEHbI cieaytowme
pe3ynbTaThbl:

— MEeTo40M IMHEWHOW pa3BepTku - 43, 44, 41rpaaycos,

- metogom annunca —42; 43,3; 41,5 rpaaycos,

- umdposbiMm meTogom —43; 43,5; 42,7 rpagycos,

BbluMCAUTb pe3ynbTaT U3mepeHus M abCcoNoTHYO NOrpeLlHOCTb USMEPEHUSA.

2. C HU3KOYACTOTHOIO reHepaTopa Ha ocuunnorpad bbin NoAaH CMHYCOMAANbHbINA CUTHAN
HanpAaxeHnem 6B. Ha ocunnnorpade namepeHa amnanTyga sToro cmrHana, pasHas 9B.
O6bACHMTE TaKoe pacxoxaeHue B umdpax.

3. CurHan c reHepaTopa MN4-102 6610 noaaH Ha ocumnnorpad. Ha reHepaTope ycTaHOBAEHO
BbIxogHOe HanpsaxeHue 0,5B, a yactoTta 100klL. Ha ocumnnorpade namepeHHoe
3HavyeHmne amnantyabl coctasmno 0,8B, a yactoTtbl -103Kl L. Paccumtatb OTHOCUTEIbHbIE
NOrpeLwHOCTM YCTaHOBKM BbIXOAHOTO HaMNPAXKEeHWA Ha reHepaTope.

4. BblABUTb BO3MOXHOCTWN COBPEMEHHbIX OCLMANOrpadoB B NEPUOANYECKMX N3AAHUAX.
CpaBHMTb BO3MOXHOCTM COBPEMEHHbIX M NabopaTopHbIX ocuunnorpadoB 1 BbIABUTb
TEHAEHLUMWN PA3BUTUA U3MEPUTEIbHOM TEXHUKM.

[Tepeuenb BOPOCOB AJIsl NPOBEACHUS MPOMEKYTOUHOM aTTECTAllKU

[na noporoBoro ypoBsHs

1. Mepeuncante metoabl N0 obecneyeHnto eANHCTBA USMEPEHU.

2. MNepeuncanTte BUAbI NOBEPOK.

3. MNepeuncante rpynnbl METPOJOTMYECKUX XapPaKTEPUCTUK.

4. MpuBeanTe NpUMeEpP METPONOTMUYECKMX XapaKTEPUCTUK ocuunnorpada (BoabTmMeTpa).

5. MpuBeamnTe OCHOBHbIE METOAbI M BUAbI U3MepeHuit. Mpuseante NpMMepbl KOCBEHHbIX U
COBOKYMHbIX U3MEPEHWUIA.

6. MNepeuncante napameTpbl NEPeMeHHOro HanpaXeHus.

7. Mepeuncnmte meToabl U3MEPEHUA IMHENHbIX NapamMeTpPOB U YI/0B.

8. MNepeuncante metoabl U3IMEpPEHUA MOLLHOCTH.

9. B uem 0co6eHHOCTb M3MepeHNa MmolHOCTM Ha CBY.

10. PackpbITb Lenun cTaHAapTM3aumn.

11. NepeuncanTb [OKYMEHTbI B 061aCTU CTaHAAPTU3ALUK, AeACTBYIOWME Ha TeppuTopumn PO,
12. Yem cTaHAAPT OTANYAETCA OT TEXHUYECKOTO persiameHTa.

13. MNepeuncanTts mexayHapoaHble opraHM3aLmm No CTaHaapTU3auumn B 0bnactu ceAsn 1
TeNIEKOMMYHWKAUUIA.

14. MNepeyncantb NpaBoBble OCHOBbI CTaHAapTU3aLUuK B PO,

15. [laTb onpeneneHuns 0CHOBHbIX MOHATUI B 061acTu cepTudmrKaumm (cepTudmrKkaumsa, ceptuoukaTt
COOTBETCTBUSA, TEXHUUECKMI PEFNAMEHT, 3HAK COOTBETCTBUA, U 3HAK 0OPALLLEHUA Ha PbIHKE,
cuctema ceptuduKaLmm, cxema ceptTudmKaumm).

[Ona npoaBUHYTOro YpOBHA

MNepeyeHb BONPOCOB A/1A SK3aMeHa.

1. OnMwunTe MeTOoANKY OAHOKPATHbIX U3MEPEHUI MO KAaccy TOYHOCTU Npubopa.

2. ONUWnTE METOAMNKY OLLEHKM CUCTEMATUMYECKOM NorpewwHocTn npnbopa.

3. OnNUwnTE METOANKY OLLEHKM CNyYaiiHOM NOrpeLHOCTU NPU MHOTOKPATHbIX MPAMBbIX



nsmepeHuax. NoacHUTe GU3NYECKMIA CMbICT TOYEYHbIX OLLEHOK.

4, OnNuwunTe MeToaMKy 06paboTKM NPAMbIX MHOFOKPATHbIX PAaBHOTOYHbIX U3MEPEHUN.

5. MpueeamnTe nopAsoK 06paboTKM NPAMbIX MHOFOKPATHbIX HEPABHOTOUYHbIX U3MEPEHWIA.

6. ONMWKUTE METOAUKY onpeaeneHUA NOrPELIHOCTU KOCBEHHbIX U3MEPEHUIA.

7. OnnwmnTe NnpuHUMnN paboTbl YHUBEPCAbHOTO ocumanorpada.

8. OnuwunTe MeToAMKY U3MEPEHNE NAPAaMETPOB CMrHaNa Ha YHMBEPCAZIbHOM ocuuanorpade.
CMHXPOHU3aLMA U BbIYUCAEHNE NOTPELIHOCTM U3MEPEHMI NO KNaccy TOYHOCTM ocumanorpada
9. B 4ém 3aKnto4aeTcA NPUHLUMN AeNcTBUA LMPPOBbIX BObTMETPOB C YKECTKOM JIOTUKOMN.

10. NoAacHUTe NPUHUMN MeTO4a AMCKPETHOrOo cYeTa.

11. OnuwKMTE CTPYKTYPHYHO CXEMY M BO3MOXKHOCTM UMPPOBBIX BONLTMETPOB C TMOKOM
JIOTMKOIA.

12. OnuwwmnTe 0606LWEHHYIO CTPYKTYPHYIO CXEMY KOMMbIOTEPHO-U3MEPUTE/IbHBIX CUCTEM.

13. OxapakTepun30BaTb OCHOBHbIE MeTOAbl B CTaHAAPTU3ALUN.

14. NpuBeauTe TUNOBYIO CXEMY CUCTEMBI CepTUDMKaLmn PP,

15. OnnwunTe NopAaaoK cepTUdMKaLmm npoayKumm B Poccuu.

[nA BbICOKOIO YPOBHA

1. NpoaHanuaunpyiiTe BOSMOXHOCTN aBTOMATU3NPOBAHHbIX CPEACTB U3MEPEHMIA:
MmukponpoueccopHbix, MUC, UBK, KNC.

2. NoKaxknTe Ha Npumepax BbIGOP cpeacTBa N3IMepeHUs oT cnocoba 3agaHma Knacca
TOYHOCTM.

3. CpaBHuTe U1 BbiABUTE cneumdryeckme 0CO6eHHOCTU Pa3INYHbIX METOA08B N3MEPEHUA
4acToTbl.

4. CpaBHUTE U BbiAaBUTE crieumduyeckme ocobeHHOCTU Pa3IMYHbIX METOL0B U3MEPEHUS
¢$asosoro casura

5. CpaBHUTe 1 BblaBUTE cneumdryeckme 0CO6EHHOCTUN PasANYHbIX METOA0B aHa/IM3a
CneKTpa.

6. CpaBHUTE M NOKaXKMTe 0COBEHHOCTU NPOBEAEHNA MOBEPKU U KaIMOPOBKMU.

7. CpaBHUTE N NOKaXKMTe 0COBEHHOCTM 0POPMIEHNS Pe3YbTaTOB NOBEPKU N KanMBpPOBKM.
8. CpaBHUTE OCHOBHbIEe GOPMbI MOATBEPIKAEHNS COOTBETCTBUS.

9. MoKaxuTte B YemM 0COHBEHHOCTb AEKNaPMPOBAHUA COOTBETCTBUA.

10. NoKaxkunte ocob6eHHOCTM MarHUTHbIX U3MEPEHUN

JK3ameHauMoHHbIN bunet NeO
1. MN3mepeHne napaMeTpoB CUrHa/la Ha YHUBEpPCabHOM ocumanorpade.

2. Uenu ctaHaapTmM3aumn. [JokymeHTbl B 061aCTU cTaHAapTU3aLMKM, AeCTBYOLME Ha TeppuTopun PO,



