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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
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIIETECHINH KOMIIETECHINH
1. OIIK-3 OIIK-3.1 3Haer MeToAbl |3HAHHSA: 3HACT METO/IbI pe-IICHUS 3a/1ay aHAIN3a U
CriocobeH k pe-IIeHus 3a/a4 aHaJIM3a |pacdyeTa XapaKTePUCTHK PaJuO3IEKTPOHHBIX CUCTEM
JIOTHYECKOMY  |M pacueTa XapaKTePUCTHK |U YCTPOMCTB ¢ IPUMEHEHUEM COBPEMEHHBIX CPEZCTB
MBILIEHHIO, PalnO3IEKTPOHHBIX U3MEPEHUs M TPOSKTUPOBAHUS
000111EHNIO, CUCTEM U YCTPOUCTB C yMeHus:
IPOTHO3UPOBAHHU | IPUMEHEHUEM HABBIKH:
10, IOCTAHOBKE |COBPEMEHHBIX CPE/CTB
UCCIIE/I0BATEbC |U3MEPEHUS U
KHX 327129 U IPOCKTHPOBAHUS
BbIOOpy myTeit  |OIIK-3.2 Vmeer 3HAHUSA:
HX NOCTHXKCHUA, (IIOATOTABINBATD yMeHHus: YMeeT IIOAr0TaBINBaTh HAYYHbIE

OCBOCHHIO Hay4HbIC IIyOIMKALUK Ha yOIMKAIMU Ha OCHOBE PE3yJIbTaTOB MCCIEI0BaHUN
paboThl HA OCHOBE pe3yJIbTaTOB HABBIKH:

COBPEMEHHOM  |MCCJIEIOBAHUI

u3mepurensaoM, |OIIK-3.3 Brnageer 3HAHUSA:

JIMarHOCTHYECKO |HaBBIKAMU yMeHHsI:

MH HCIOJIb30BaHNA MCTONIOB |gaBpIkM: Biiaseer HaBbIKaMU MCIIOJIB30BaHUS
TEXHOJOTHYECKO [PCIICHMUS 3a/1a4 aHAJIN3d | MeTOA0B PELICHUS 3a7a4 aHaIu3a U pacuera
M W pacdcTa XapaKTEPUCTUK |xapaKTEPUCTUK PaIUOIIIEKTPOHHBIX CUCTEM U
000pYyI0BaHUY, | | PAIIHOAIIEKTPOHHBIX YCTpOIiCTB

CIIOJIb3YEMOM  [CHUCTEM U yCTPOMCTB

JUISL pelleHus

Ppa3IUYHBIX

Hay4HO-

TEXHUYECKUX

3a/1a4 B 00J1acTH

PaIuodIEKTPOHH

O TEXHUKHU U

MH(pOPMaLIOHH

o-

KOMMYHUKAITHOH

HBIX TEXHOJOTHUM

2. OIIK-4 OIIK-4.1 3naer 3HAHUs: 3HaeT OCHOBHBIE METO/IBI U CPEICTBA
Cnocoben OCHOBHBI€ METOIBI U MIPOBEICHUS IKCIIEPUMEHTAIBHBIX UCCIIEA0OBAHUM,
MPOBOJIUTH Cpe/cTBa MPOBEICHUS CHCTEMBI CTaHIapTU3AIUU U CEPTUPUKAIINH
AKCIIEPUMEHTAITb | IKCTIEPUMEHTATBHBIX YMEHHUA:

HbIE UCCJEI0BAHMM, CUCTEMbl |HABBIKH:

HCCIENOBaHUI U
BJIaJETh

CTaHIapPTH3AIUHU H
cepTudUKAAN




OCHOBHBIMH OIIK-4.2 Ymeet 3HAHMS:
HpueMamu BBIOHPATDH CIIOCOOBI U yMeHHsi: YMEET BBIOMpaTh CIIOCOOBI U CPEACTBa
00paboTKH 1 CPe/ICTBA U3MCPCHUN U |p3MepeHHil U IPOBOAUTH IKCIIEPUMEHTAIbHbIE
MNpeaACTaBJICHHUA |IIPOBOAUTH HCCIICOI0BaHU
AKCIEPUMEHTAb [IKCIIEPUMEHTAJIbHBIC HABBIKH:®
HBIX JIAHHBIX HCCIICA0BAHUS
OIIK-4.3 Bnaneet 3HAHUA:
crocobamu O6pa6OTKI/I u YMEHHUS:
NIPECTABIICHUS HaBbIKH: Bnaseer cnocobamu 06paboTku 1
HOJIy4CHHBIX JaHHBIX U [fpeAcTaBJICHUS ITOJIyYEHHBIX JaHHBIX U OLEHKU
OHCHKH NOIPCIIHOCTHU MOrPEIIHOCTH PE3YJIbTATOB U3MEPEHUI
pe3yIbTaTOB U3MEPCHUI

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3arenbHoi yactu OIIOIN.

JucnurinuHa siBIseTcs 0053aTeIbHON

Jns  nponomkeHus  (GopMUpOBaHMS — 3aABJICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npenuecTByommx AucuumiuH: Teopernyeckue ocHoBbl panuorexHuku (OIIK-3), Ananorosas
cxemotextuka (OITK-4)

W3ydyaemass IUCUUIUIMHA SIBJISETCS OCHOBOM MJiIi MPOJOJDKEHHS (OPMHUPOBAHHUS YKa3aHHBIX
KOMIIETEHIIUH B CIIEQYIOLIMX rOCylapCTBEHHONM MTOroBOM aTTecTanuu B (opme: BoinonaHenue u
3aluTa BBIMYCKHOW KBannpukanuonHoi padotsl (OIIK-3), BeimosHeHne u 3amuTa BBITYCKHOM
KkBaTUpUKaMoHHO padoTsl (OITK-4)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOT A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHLIUH HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanusyromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPATETUMYECKUMHU TEXHOJOTUSMU SIBIISIFOTCS: TUCKYCCHOHHBIE, JIEKIIMOHHBIE 3aHATHSA,
MPAKTUYECKHE U 1a0OpaTOPHBIE 3aHATHS, IPOLEAYPbI CAMOOOYUEHHUS

Ha nocTixkeHHMe KOHKPETHBIX ILieneil OoOydeHHus HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMM: 3aJaHusl, KJIacCHUYecKas JIEKLHUs, JEKUUs C JJIEMEHTAMM MO3TOBOrO UITypMa,
npoOaeMHast JIeKIus

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

6 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TemMbl 3aHATHI

4acoB KOMTETSHITHH
OcCHOBBI METPOJIOTHH 116 OIIK-3, OIIK-

4
Jlexuus. TeopeTuueckrue OCHOBBI METPOJIOTHH. 2

Posb MeTposoruu, cranaapTU3anuy, CepTUPUKALUIN B
npodeccCHoHaNBHOM NesiTeNbHOCTH OakanaBpa. [IpaBoBbIe OCHOBBI
METPOJIOTHH, CTAaHIAPTU3AIUN U CEPTUHUKAITIH.

OcCHOBHbIE IOHATHUSI B METPOJIOTHH. Buabl nu3mepenuit,
norpenrHocTeil. MeToInKY BRINOJTHEHUS N3MEPEHUH

Jlexnust. ObecnieueHne eAMHCTBA U3MEPEHHA. 2
3akon P® "O0 obecneuenun eaguacTBa uzmepennii”. I[onsarue




MeTpoJiornueckoro oodecredeHust. Crrocoobl METPOJIOTUIECKOTO
oOecnieueHus. MeTposiornueckas Lenp nepegadn pasmepa eauHHUIL
®B. [ToBepka, kasmbpoka CU. MeTposornyeckue ciyxObl.

JlabopaTtopHast pabota. UccnegoBanue TeXHUUECKUX
XapaKTepUCTUK T€HEPATOPOB U3MEPUTEIbHBIX CUTHAJIOB.
IToBepka reaepaTopon

Jlexus. O6paboTKa pe3yabTaTOB U3MEPECHHIA.

O06paboTKa 0OTHOKPATHBIX U3MEPEHUH TI0 KIJIacCy TOUHOCTH
npudopa. OO6paboTKa BceX BUIOB MHOTOKPATHBIX (TIPSIMBIX
PaBHOTOYHBIX, HEPABHOOYHBIX, KOCBEHHBIX ) H3MEPEHUH.
MatemaTtuyeckoe OnucaHue Cay4YaHbIX MOrPEHIHOCTEN

JlaboparopHas pabota. O6paboTKa MPSIMBIX MHOTOKPATHBIX
DPABHOTOYHBIX HE3aBUCHMBIX HAOJIFOICHHIA.

Jlexuus. Metoasl U cpeacTBa U3MEPEHUN.

CpencTBa U3MEPEHUH UX METPOJIOIMUECKUE XapaKTEPUCTHKH.
W3mepenune ToKa ¥ HAIPSKCHUS.

HccnenoBanue (opMbl CUTHAIOB. Y HUBEPCAJIbHBIE OCLUILIOTPa(BbI.
Merto/ cTpoOCKONMNYIECKOTo IPeoOpa30oBaHMs Il U3MEPEHHS
OBICTPOTEKYILUX MTPOLIECCOB.

N3mepenune nudpoBbIME U3MEPUTENBHBIMU TIpuOOpaMu Trma Rigol.
Meton AMCKPETHOro cyeTa AJisi U3MEPEHUs HalPsKEHUS,

4acTOThl, (ha3bl U T.1. M3MepeHrne MOIIHOCTH.

12

Jlaboparopnas pabota. M3mepeHue HarpsKeHUsI
AHAJIOTOBBIMH BOJIbTMETPAMHU

JlaboparopHas padoTa. Mi3MepeHne 4acTOThI U
WHTEPBAJIOB BpEMEHH ITUPPOBBIMHI H3MEPUTEITHHBIMU
npudopamMu

JlaGopaTtopHnas pabora. M3mepeHne aMIIMTYAHBIX U
BPEMEHHBIX ITAPaMETPOB CUTHAIOB C TIOMOIIbIO YHUBEPCATLHOTO
ocruniorpada

JlaboparopHas pabota. I3mMepeHus mapaMeTpoB CUTHAJIOB
uudpossiM ociyiorpadom Rigol

JlaboparopHnas pabota. U3mepenue pa3zoBoro casura

Jlexuus. ABTomMaTru3auus U3MEPEHUH .

NudopmaninoHHO- U3MEPUTEIIbHBIE CUCTEMBI M KOMIUIEKCHI.
Knaccudukanus nabopMaimoHHO-U3MEPUTETBHBIX CHCTEM
MukpornpoleccopHble CpeACTBA U3MEPEHUM.
KoMIIbI0TepHOU3MEPUTEILHBIC CUCTEMEL.

JlaGopaTtopHnas pabota. O6paboTka OJHOKPATHBIX U3MEPEHUMN 10
KJIACCY TOYHOCTHU Ipubopa

3amanus 111 CaMOCTOSITEIbHOM pabOTHI, B TOM YKCJIE BHIMIOJHEHNE
KP

Metponoruueckuit KOHTPOJIb U HaaA30p. 3akoH PO "O6
obecreyeHny eMHCTBA U3MEPEeHUi" .

3aKOHBI pacIpeaesIeHNs CIy4alHON ITOIPENTHOCTH B METPOJIOTHU.
MeTtoab! u3MepeHHst CIIEKTPA.

ABTOMaTHYECKHE CPEJICTBA U3MEPEHHM B 00J1aCTH pa3paboTKU U
IPOM3BOJICTBA PAIMO3TIEKTPOHHBIX CUCTEM U KOMILJIEKCOB.
OdopmieHue oTueTa ¥ MOATOTOBKA K 3aIIUTE TAOOPATOPHBIX padoT

ITonroroBka K TecTam.

60

OCHOBBI CTAHAAPTH3AIIHH.

14

OIIK-4




Jlexums. OcHoBHBIEC onpeneneHnss. OOBEKTHI CTaHAapTHU3AIIH. 4
Ienu u 3agaun cranaaptusanuu. 3akoH PO "O cranpaprusanuu B
P®". HopmatuBHbIE JOKYMEHTHI, J€HCTBYyEMbIE HA TeppuTOpUn PO.
Kareropum crangapToB. MeToasl CTaHIApPTH3AINH.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YMCJIE BHIMIOJHEHUE
KP

3akoH PO "O crangaptuzanuu B PO". HannonanbHas u
MEXrocyAapcTBeHHasi ctanaaptusanusa. KommiekcHas u

ompexaroumas cragaaprusanus. KoMmiekcsl CTaHaapToOB. 10
OcHOBBI CepTHPHKAINN 14 OIIK-3
Jlextus. OcHoBHBIE MOHATHS. [lemu 1 00beKThI CepTU(UKAIIHH. 4

3akoH P® "O texHnueckoM perynupoBanun’. O0s3aTenbHas U
no0OpoBonbHas cepTudukanus. Cuctemsl ceprudukanun. Tunopas
CTYKTypa cuctemsbl ceprudukanuu. [IpaBumna u nopsaaox
IPOBEJICHUS CEPTUDHUKALINU.

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
KP

JexnapupoBaHue COOTBETCTBHS. 3HAKU COOTBETCTBUS U
oOparenus Ha poiHKe. 3akoH P® "O texHuueckoM

peryiupoBannu’. Cxembl cepTHhHUKALINN. 10
Wnag xonTakTHasg padora: 0
IToaroToBKa K SK3aMeHY 30
IIpoBeeHne 3K3aMeHa 6

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3yueHne AMCLUUIUIMHBI PEKOMEHJIyeTCs HadaTh C O3HAKOMJIEHHMs ¢ pabodell mporpammoi, ee
CTPYKTYpOil UM COJEepKaHMEM pa3fenoB. YUeOHbI Marepuan CTPYKTypUPOBaH, H3y4CHHE
JUCLATIIINHBI OCYILIECTBIISAETCS B TEMaTU4ECKOU IIOCIIEI0BATENBHOCTH.
IIpu 0cBOEHHMH TEOPETUYECKOW METPOJIOTHH BHAYAJIE: - U3y4alOTCsl OCHOBHBIE IOHATHS, TEPMUHBI
U ONpe/esIeHUs, a 3aTeM BH[bl MOTpeIHocTe M ux knaccuduxanus. [Ipu 3Tom Heob6xoaumo
YCBOUTB, YTO IOTPEUIHOCTH AENATCS HAa CUCTEMAaTHYECKHUE WM CIy4YalHble, OHM OTJIMYAIOTCS IO
XapakTepy MpOSIBICHUS M YYUTHIBAIOTCA CBOMMU OCOOBIMM METOAAMH M TpUEMaMu; - TpU
U3y4EHUHM CHUCTEMAaTHYECKUX MOTPEUIHOCTeH OCBAaMBAIOTCS CIOCOOBI HMX OOHapyKeHHs H
YCTPAaHEHMUS; - IIPU U3YUYECHUU CIy4YalHBIX MTOTPELIHOCTEH, KOTOPHhIE MPOSABIAIOTCS KaK ClIy4alHbIE
BEJIMYMHBI, BHAYAJIE KOPOTKO ITOBTOPSIOTCS OCHOBHBIE 3aKOHBI PACIPEIEICHUS U OCBAaUBAIOTCS
CIOCOOBI MOJIyUYEHHUsI TOUEUHBIX U MHTEPBAJIbHBIX OLICHOK PE3yJbTaTOB M3MEPEHMI; - U3ydaroTcs
rpyOble MOTPEIIHOCTH (IIPOMaxH) M KPUTEPUHU MX HUCKIIOYEHUS U3 PE3ylbTaTOB H3MEPEHMIA;
Jlajie€  OCBAMBAKOTCS OCHOBBI TEOPUM CYMMHPOBAHUs CIyY4alHBIX M CHUCTEMaTHYECKUX
MOTPELIHOCTEN U KPUTEPUM HUYTOKHO MAJION IOIPEIIHOCTH; - Ha OCHOBE U3YYEHHOI'0 Marepuasia
OCBAaMBAIOTCS TMPAKTHUECKHE METOJbl 00pabOTKH pe3ylbTaToB, BKJIIOYAs METOAbI MPSIMBIX
MHOTOKPATHBIX, OJHOKDPATHBIX, KOCBEHHBIX, COBMECTHBIX M COBOKYIIHBIX H3MepeHui. B
pe3ynbpTaTe U3Y4€HUs METPOJIOTMH II0 YKa3aHHOW IOCIENOBATEIIBHOCTU JEUCTBUM CTYIEHTHI
CMOTYT TPAaMOTHO OIPENEIATh IOrPEIIHOCTh pPE3YyIbTaTOB PA3JIMYHBIX BHJIOB W3MEPEHUN,
Pa3IMYHBIX HM3MEpPHUTENbHBIX KaHAJIOB HE3aBUCHUMO OT TOrO, KaKUM CIOCOOOM IpeICTaBICHbI
IIpeAebl JIONYCKAaeMbIX MOTPEIIHOCTEH CpeACTB u3MepeHHi. [Ipm OCBOEHMM HpPaKTUYECKON
METPOJIOTUM M3YYAaOTCS METOAbl M CpPEICTBA HM3MEPEHHs OCHOBHBIX JJIEKTPOTEXHUYECKUX
BEIMYMH, TpPH OSTOM BHAyaJle U3Y4YalOTCs: - (QyHAaMEHTajdbHas KJIacCH(PUKAIUg METOJ0B
U3MEPEHHUS; - METPOJIOTMUECKUE XAPAKTEPUCTUKU CPEACTB U3MEPECHMM; - 3aTeM HUACT U3Y4CHHUE
METOZI0B M CPEICTB OCHOBHBIX JJIEKTPOTEXHHUYECKUX BEJIWYMH (METOJAbl HM3MEpHUS TOKa U
HaINpsKEHUs, METObl N3MEPEHUS CUTHAIOB (YHUBEpCAIbHBIN ociuuiorpad), METol JUCKPETHOTO
cueta W T.A.). M3yuas paszgensl craHaapTU3aldd W cepTU(UKALMU CTYACHTHI IOJy4ar
IIPEICTABIICHUS O



HOpMaTHBHO'HpaBOBOﬁ OCHOBC, OCHOBHBIX IIOHATUAX, IPUHATBIX CIICHUATIUCTAMU B 3TOM 06J'IaCTI/I,
KJIaCCI/I(bI/IKaI_[I/II/I OCHOBHBIX OOKYMCHTOB, a TAKXC HCIIOJb3YCMbIX MCTOIAOB IJIA 3(1)(1)€KTI/IBHOI‘O
peiCHus NPOU3BOACTBCHHLIX 3aaa4.

[IpoxoxkneHuss TEKyLIEro KOHTPOJs YCIEBAEMOCTH M NPOMEXKYTOYHOM arrecranuu. s
YCIEIHOM cAauu 3adyeTa HeoOXOAMMO HMETh KOHCHEeKT Jekuuid. [logrotoBka mo ydeOHOIA
auTepaType, UMeronieiicss B OubinoTeke, rie Marepuall JlaH B 3HAYUTENbHO OOJbIIeM O0beMme
noTpedyeT OT CTyJeHTa 3HAYUTENIbHBIX BPEMEHHBIX M (U3UYECKUX 3aTpaT, KOTOPBIX B
HK3aMEHALIMOHHYIO CECCHI0 BCErJa HE XBaraeT. OTY JIMTEparypy CJIEAYeT HCI0JIb30BaTh B
KaueCTBE KOHCYJIbTAHTA [0 HESICHBIM BOIIPOCaM, & TAKKE MOYKHO HUCIOJIb30BAaTh B KAUECTBE TECTA —
B KOHIIE KaXXJIOM IJaBbl UMEKTCS KOHTPOJIBHBIE BOIPOCHI, MO3BOJIAIOIIME MPOBEPUTH CTENEHBb
YCBOEHUSI MaTepHuaa.

ConepxaHne caMOCTOSAITEIbHOI PadoThl onpezensercd padodyeld MporpaMMoi AUCHUIUIMHBI |,
OLICHOYHBIMH W METOAUYECKMMU MaTepuajaMu, 3aJaHMsIMU W YKa3aHUSMU [pernojaBaTes.
CamocTrosTenbHasi padoTa MOXKET OCYIIECTBISATHCS B ayJIUTOPHOM M BHEAyIUTOPHON (opMmax.
D¢ eKTUBHBIM CpEJICTBOM OCYIIECTBICHHUS CAMOCTOSITEILHOW pabOTHl SBISETCS DICKTPOHHAS
nH(pOpMallMOHHO-00pa3oBaTeNnpHasl Ccpela YHUBEPCHTETa, KOTopas oOecrneunmBaeT MAOCTYN K
oOpa3oBaTenbHOl  mporpamme, pabodeld mporpaMMe  JUCIHHUIUIMHBI, K  3JEKTPOHHBIM
OMOIMOTEYHBIM CHCTEMaM, IPOPECCHOHATBHBIM 0a3aM JTaHHBIX U HHPOPMAIMOHHBIM CIIPABOYHBIM
CUCTEMAaM.

CamocTosTenbHas padoTa 3aKJIF0YaeTCsl B U3YUYEHUU TEOPETHMUECKOI0 MaTepuana, Kacarollerocs
COBPEMEHHBIX METOJOB W3MEPEHHUs, TPEHUHIa KOMIICTCHIIMH B PEXUME YIAJCHHOrO JOCTYIIA,
MOJATOTOBKE K Ja0OpaTOpHBIM paboTaM, O(GOpPMIIEHHH OTYETOB IO BBIMOJIHSAEMBIM paboTam, U
MOArOTOBKE K UTOrOBOMY KOHTPOJIIO U 3K3aMeHY. B X07€ n3yyeHus: AUCHUILUIMHBI OCYLIECTBIISETCS
TEeKYIIUHA KOHTPOJh B (OpPME ONMPOCOB HA JICKIMAX, BBIMOJHEHUS TECTOBBIX 3aJaHUM, 3aIUTHI
1a00paTOPHBIX PadOT, KOHTPOJBHBIX PaOOT, BHIMOJHEHHUS 33a/IaHU UTOTOBOTO KOHTPOJISA, a TAKKE
MIPOMEKYTOUHBIM KOHTPOJIb B JopMe IK3aMeHa

JlaboparopHble paboThI B rpynnax MNpoBOJSATCS B COOTBETCTBUU C PACIIMCAHUEM Y4E€OHBIX 3aHITHI
U B TEUCHHE OIPENEICHHOIO BpeMeHu. lIlocne oKOHuaHMS 3TOro BPEMEHU 3aKIIFOUAETCS JOTOBOP
Ha MPOBE/ICHUE JOMOJHUTEIbHBIX 3aHATUN. Y CIEUIHOE BHIMOJIHEHUE J1a00paTOPHBIX paboT MOXKET
OBITH JIOCTUTHYTO B TOM Cllydae, €CiIM SKCIIEPUMEHTATOp OTYETIMBO IPEACTaBIsET cede Ielb
OKCIIEPUMEHTAa M O0XXKHUJAeMble pe3yJbTaThl, I[O3TOMY BaXXHBIM YCIOBHEM OOCTOSITEIIBHOCTH
IPOBOJUMBIX HCCIIEJOBAaHUM SIBJISETCS THIaTelNbHAas MOJArOTOBKa K JabopaTOpHOM pabote.
[ToarotoBka k saboparopHeiM pabotam IloaroToBka 3akiroyaeTcs B BBITOJHEHMH CIETYIOLIMX
MOJIOKEHUH: -TIPeJIBAPUTEIHLHO 03HAKOMUTHCS C IpaUKOM BBINOJIHEHUS J1a00paTOPHBIX padoT; —
BHHUMATEJIbHO O3HAKOMUTBHCS C ONKMCAHMEM COOTBETCTBYIOIIEH JiabopaTopHOW paboThl H
YCTaHOBUThH, B YEM COCTOSIT OCHOBHAs I€JIb U 3aJayd paboThl; — -1O JIEKIHMOHHOMY KYpCy H
COOTBETCTBYIOIUM JINTEPATYPHBIM MCTOYHHUKAM HU3Y4YUTh TEOPETHUUECKYIO 4acTh, OTHOCALIYIOCA K
JaHHOM abopatopHoil pabote. J[ist BBIMONIHEHUS 1a0OpaTOpHBIX paboT CTyAeHYecKas Tpymma
JeNUTCs Ha OpUrajsl 1o 3 yeaoBeka, KOTOpPbIe 3aTeM pacHpeeIsitoTCs 10 paboYUM MECTaM.

BrimonaeHne 1a00paTopHBIX padoT:
1. Ilepen pabGoTOii CTYIEHTHI IOJKHBI MPEABAPUTEIHHO O3HAKOMHUTHCS C OOOpYyIOBaHHUEM,
HN3MCPUTCIIBHBIMU HpI/I60paMI/I, Npe€aAHasHA4YCHHBIMU  JJIA  IIPOBCACHUA COOTBGTCTByI-OHIeﬁ

nabopaTopHO pabOTHI.

2. TlpoBecT MOAKIIOYEHUS HCIOIB3YEMOrO0 OOOPYAOBAaHHA B TOYHOM COOTBETCTBUU C
METOJUYECKIUMH YKa3aHUSIMH.



3. 3anuchk mMoka3zaHW Bcex MPHUOOPOB B MPOIIECCE BBITOJHEHUS JIAOOPATOPHOU pabOTHI cleayer
MIPOU3BOIUTH JIyUIIIe BCETO CHAaYalla Ha YEPHOBUKE.

['maBHOM 1eNbI0 BCEro J1aOOpaTOPHOTO MPAaKTUKyMa sBISETCd (HOPMUPOBAHHE U Pa3BUTHE
npodeCCHOHATBPHO 3HAYMMBIX KadecTB. [103TOMy, HECMOTpS Ha TO, YTO pabOTa BBIIOIHIECTCS
Opurazoi, KaxJplii CTYAEHT JOJDKEH HAy4YMThCS MOJIb30BATHCS HM3MEPUTEIbHBIMU NPHOOpamMH,
CaMOCTOSITEJIBHO U3MEPATH XapaKTEPUCTUKU U OLEHUBATh MIOIPEUTHOCTH U3MEPEHUN.

3amuTa 1a00paTOPHBIX pabOT MPOBOIUTCS WHIUBUAYAIBHO IO KOHTPOJIBHBIM BompocaM. [locie
BBITNIOJHEHUS JTaOOPaTOPHOH pabOThl Pe3yJIbTaThl ONbITA BMECTE C MPOCTEHIIMMHU KOHTPOJIbHBIMU
pacueTamMu MPEAbSIBISIFOTCS ISl IPOBEPKH MPENOIABATEIIO 10 OKOHYAHUS PAOOTHI.

[Tocne oxkonuanust paboTHl B TabopaTopuu paboyee MECTO JOHKHO OBITH MIPUBEACHO B MOPAI0K. B
TEYEHUE BCETO BPEMEHH 3aHSATHHA B J1a0OPaTOPUU CTYACHTHI OOS3aHBI HAXOAUTHCS HAa CBOUX
pabounx mectax. BeixoauTe U3 madopatopuu BO BpeMsl 3aHATUNH MOYKHO TOJBKO C pa3pelleHUs
MIPEno1aBaTells.

Otuera 1o 1a060paTOPHBIM paboTaM JOJKEH COAEPKATh:
— Ha3BaHHE J1a0OPATOPHOU pabOTHI U LIEh PadOTHI,

- TEOPETHYECKYI0 YacTh B BHJE KpaTKOro KOHcIekTa oO0bémMomM He Oomee 0,5 crpanwmi,
COJIepIKallero CyTb METOJIOB M3MEpPEHHUs H3ydaeMoi (PM3MUYECKOl BETUYMHBI, UX JOCTOUHCTBA H
HEJOCTaTKH, OO0JIACTh MPUMEHEHHUS WU CTPYKTYPHBIE CXEMbl H3MEPHUTEIBHBIX MPUOOPOB, HUX
METPOJIOTHUECKHUE XaPaKTEPUCTUKH, BPEMEHHbBIE JUAarpaMMBbl, MOSICHSIONINE MPUHIUI UX PaOOThI,
WJIM OTBETHI Ha KOHTPOJILHBIE BOTIPOCKI

— JKCHEPUMEHTAJIbHYIO 4acCTh, COAEPIKAILYI0O HAa3BaHME KaXIOro mojapaszena paboTsl. B kxaxaom
noJipaszielie MPUBECTH CXEMBbI MOAKIOYEHHsI TPUOOPOB, pacueTHbIe (OPMYJIbI, TAOIUIIBI 3HAYCHHH
¢u3nUecKux BEIMYUH W TOTPEIIHOCTEH, ocumiorpaMmsl U Tpedyemble rpaduku. Cxemsl,
rpaduKy ¥ OCHIIIIOIPAaMMBbI JI0JKHBI OBITh BBIIIOJHEHBI Ha EPCOHATIBHOM KoMITbloTepe. I'paduxu
JOJDKHBI  OBITh B MPSAMOYTOJIBHOM CHUCTEME KOOpJIMHAT, C 00s3aTelbHbIM HaHECEHUEM
HKCIEPUMEHTAJIbHBIX TOUYEK, a HA OCSAX - U3MEPEHHBIX BEJINYUH;

— BBIBOJIbI, B KOTOPBIX CIEAYET ONUCATh pe3yibTaThl 3afaHusl (CM. pas3zeln mocie 1eau padoThl B
MY), 0OBSICHUTH MOJTyYEHHBIE PE3YNbTAThl MO KAXIAOMY 3aJaHHIO, 1aTh CPABHUTEIHHBIA aHAIN3
METOJI0B, IPUBECTH OCHOBHBIE ITYHKTBHI METOJUK BBIIIOJIHEHNUS U3MEPEHUIM OCHOBHBIX IIapaMETPOB
U XapaKTepUCTUK PAAMOTEXHHUUECKUX YCTPOUCTB, OOBSICHUM, TNPUYMHBI BO3HUKHOBEHHS
MTOTPEUIHOCTEM.

3amuTa 1a00paTOpHBIX paboT JOJKHA OBITH CBOEBpeMeHHOU. JlomyckaeTcs JOAT B OJHY padoTy.
3T0 3HA4YUT, YTO K BBIIIOJTHEHUIO cnejly}omeﬁ pa6OTI)I ,ZIOHYCKaIOTCﬂ CTYHeHTI)I, HC HOJ'IyLII/IBHII/Ie
3a4eT TOJIKO MO OJHOU pabdoTe.

VYcnoBusi arrectaniuM TPUBEACHBI B TEXHOJOTMUECKOW KapTe, BXONAIIEH B COCTaB paboueit
MPOTPpaMMbl  JUCHUIUIMHBL. DPOPMOI TPOMEKYTOUHOW AaTTECTAMH MO JUCHMIUIMHE SIBISETCS
9K3aMeH

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHHME JUCLHUITIIMHBI



6.1. YueOHO-MeTOMUECKOE 0OECIIEUEHNE

NeNe
/o

Cnucok ucnoap3yeMoin JIUTepaTyphbl

KomnuectBo
9K3EMILIAPOB MEYATHBIX
W3JaHUM, UMEIOIIHNXCS B

OuOJIHNOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetn MIHTEpHET

YYEBHBIE, YYEBHO-METOAMYECKHWE 1 HAYYHBIE U3JIAHUA

JIndun, Mocud Mouceesuu. CrangapTusanus, METPOIOTUI U
MOJTBEPKJICHUE COOTBETCTBUSL [TeKCT] y4eOHUK |
NPaKTUKYM JJIs1 IpukiagHoro Gakanaspuara / M. M. Jludwum.
12-¢ u3x., mepepad. u mon. Mocksa: FOpaiit, 2017. - 314 c.
ISBN 978-5-534-02752-5. Dx3emiusapsl: Bcero 20.

20

[umkuH, I'ennanuit AHaTonbeBHY. MeTtponorusi,
CTaHJapTH3alMs W yrpaBieHue kadectBoM [Tekcr]| : yued.
nmocobue IS CTyaeHToB 1o crneruanbHocTH 201100
"PagnocBs3p, paamoBemanue u TeneBuaenue" / I Al
IInmkun, A. A. Poxennos, I'. 1. CmupHosa. Momkap-Ona:
MapI'TV, 2002. - 199 c. ISBN 5-8158-0125-9. 3Ox3emmsipsr:
Bcero 38.

38

CmupHoBa, ['anuna MiBanoBHa. MeTposiorus, crangapTu3anus
U TexHuuyeckue maMepenus [Tekcr]| : [1a0. mpakTHKyM JUIs
CTYIEHTOB BY30B mo crneuuansHoctu 200800, 220500 u
HarnpaBieHusm 551100, 654300] / I'. Y. CmupHoBa, A. A.
Poxennos, O. K. Yaspux. Momkap-Omxa: MapI' TV, 2006. -
203 c¢. Ox3eMIuIIpHl: Bcero 97.

97

JBopsinH, bopuc  BraaumupoBuu.
paguousmepenus [Texcr] : [y4e0. mocoOue ans BY30B IO
HAINpaBJICHUIO  TOATOTOBKH  JWIUIOMHD.  CHEIHAINCTOB
"Pamunorexnuka"] / b. B. JIBopsimmH. MockBa: Academia,
2005. - 296, [1] c. ISBN 5-7695-2058-2. Dx3eMILISIPBI: BCETO
30.

Mertponorust u

30

NBanoB, N. A. Merposorus, craHpapTuzanus u
ceprudukanmst [OnekTpoHHBIH pecypc] / HWBanoB U.
A.Ypymes C. B.,Kononon /I. I1.,Bopo6reB A. A.,Illanpuna
H. 10.,Kongparenko B. I'.Ilox p. 1. 4-e u3n., crep. CaHKT-
IlerepOypr: Jlans, 2022. - 356 c. ISBN 978-5-507-44065-8.

https://e.lanbook.com/book/2
08667

Hanunun, A. A. U3mepenust B paaunosniekTpoHuke [Tekct] :
VYuebnoe nocobue nmst By3oB / Jlanmmmna A. A.JlaBperko H.
C.; Hanunmun A. A. 3-e u3n., crep. Cankr-IlerepOypr: Jlans,
2022. - 408 ¢. ISBN 978-5-507-44962-0.

https://e.lanbook.com/book/2
54642

ITyxapenxo, 0. B. Merponorus, craHaapTu3anus u
ceprudukanusa. HHTepHET-TecTHpOBaHWE 0a30BBIX 3HAHUM
[DnexTpoHHbIH pecype] : yuebHoe nocobue / Ilyxapenko HO.
B.,Hopun B. A. 3-e u3n., crep. Cankrt-IlerepOypr: Jlausp,
2022. - 308 c. ISBN 978-5-8114-2184-8.

https://e.lanbook.com/book/2
05964

6.2. MaTtepuaiabHO-TeXHUYECKas 6a3a v MporpaMMHOe oOecrieueHne




NoNe
n/n

Aynutopuu s IpoBe-
JeHUs] y4eOHBIX 3aHSITHIA,
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu

[TepevyeHb OCHOBHOTO 000PYAOBaHUS

[Iporpammuoe
obecrnieueHue

440 (I11)

I'EHEPATOP 1'4-158 (1), I'eneparop
I3-109 (1), TI'eneparop curxamos
YHUBEPCATbHBIN DG 1022 (1),
I'eneparop cuUrHanoB yHUBEPCAJIbHBINA
DG 4102 (1), Usmepurens RLC
AM-3123 (1), Usmepurenb ypoBH:
anexkTpomarautHoro ¢pona ATT-2593
(1), Ucrounuk nuranuss DP 1308A
(1), JIabopaTopHbIii
kommuiekc(lcrenn+6  mynbt.) (1),
JlaGopaTopHbIi MIPAKTUKYM
" AHanoroBas g poBast
AJICKTPOHHKA" (2),
MexaucuurnianHapHas jgadbopaTopHas
mwiardopma B KOMILJICKTE c
anmapaTHO-IIPOrpaMMHBIM

koHtposiepom NI ELVIS  1I
+Hardware (2), MyabTHMETp
DM3058E (1), Mynbsrumerp AM-
1083 (2), M®Y HP LaserJet M1132
RU (1), Ocuunnorpad mudposoit DS
1052E (3), Ocmumorpad mudpoBoit
DS 4054 (1), I[IK S404,2 400W/Intel
Core 13 540/xnaB.,MblllIb,MOHUT. 21,5"
VA2248-LED (2),
DOA3Z0U3BMEPUTEJIb ~ #2-34 (1),

n

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHTt
Dr.Web, Komruiext
I'APAHT-Macrep,
Microsoft
Microsoft
Professional,
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
JUIS PEIIeHUs] OCHOBHBIX
MOJIb30BATEIBCKUX 3a7ad,
CrpaBouHas IIpaBOBast
cucreMa "KoHcynbTaHT
[Tnroc"

Access,
Visio
Microsoft

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA JUCLHUIUIMHBI ®OHJ OIEHOYHbBIX

CPEJICTB

Kpurepuu onieHuBaHMs HHAUKATOPOB TOCTH)KEHUS! KOMITETEHIIMI HAIIpaBJIeHBbI HA:
- YCBOCHHME TEOPETUYECKOro MaTepuasia (00beM 3HAHUH, INIyOuHa yCBOEHHs), IPEAYCMOTPEHHOTIO

paboueii mporpammoii;

- YMCHHUC wH3JIaraTb MaTcpual (‘-IGTKOCTB, TpaMOTHOCTb HM3JIOKCHUA MaTepualia, TOYHOCTb H
IMMOJIHOTA BOCIIPOMU3BCACHUS y‘-IC6HOl“0 MaTCpI/IaJ'Ia);
- YMCHHUC IPUMCHATH TCOPECTUUCCKHUE 3HAHHNA ITPU PCIICHHUUN IMMTPAKTUICCKUX SallaHI/IfI.
IMxana OIICHUBAHUA IIPCACTABIICHA HUXKC.

YpoBeHb
c(OpMHUPOBAHHOCTH [Ixana
Kpurepun oneHnBanus
3JIEMEHTOB OLICHUBAaHHUS
KOMIIETEHIINHT
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBier-
YPOBEHb MPOSIBIISICT YMEHME JIOTMYHO €ro M3jararb, HO MOKET| BOPUTEIBHO
JOIyCKaTh ~ HETOYHOCTM B W3JIOKEHUU  MaTepuana,
HE/IOCTaTOYHO TMpaBHIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTPyJHECHUS B BBIIIOJIHCHUN IPAKTUYECKUX 3aJaHUMN.




[IpomBunyThii  |OOyuaromuiicsi TBEPAO 3HAET NPOTPAMMHBIM MaTepHal,| XOpPOIIO

YpOBEHb u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSAET TEOPETUYESCKUE IIOJNIOKEHUA IIpH  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBbIKaMU U IPpUEMaMHU UX BBIITOJHCHUA

Bricoknii ypoBeHb |OOydJaromuiicss TJIyOOKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOHN, IIPU I3TOM
oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIpaBisieTCs C
3alayaMM, BONPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUs
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoin
JTUTEPATypO, TMEPUOIUYECKUMH HU3JAHUSIMH, MPABUIHHO
00OCHOBBIBACT TMPHUHATBIC PEHICHHS, CBOOOJHO BJaaeeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MPHEMaMHU  BBINOJTHEHUS
MIPaKTUYECKUX paboT

7.1. Texylmiuii KOHTPOJIb YCIIEBAEMOCTH

Texkymuii KOHTpOJb YCIEBAEMOCTH OOECleYMBAET OLEHHBAHHWE XO/la OCBOCHHUS JMCLUILIMHBI
(MOAyJIs1) M IPOU3BOJIUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKON KapTod IuCHUIUIMHBL [lopsiiok cocTaBileHUs TE€XHOJOTMYECKOHW KapThl H
QITOPUTM  TPOBEACHMSI IPOLEAYpPhl OLICHMBAHHUS BHUJAOB JACSITEIBHOCTH  OOydaroluxcs,
HalpaBJIEHHBIX HAa OCBOCHME 3HAHUH, YMEHWH, HaBBIKOB M/ WM ONbITa JEATEIBHOCTH, IO

HaKOIMUTEILHON cHUcTeMe B Oayuiax ycTaHaBiMBaeTcs mnosioxeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. IllpoMexxyTouHasi aTTeCTaIrs 00y4JaronuXxcst
[TpomexyTouHast aTrTecTanysl 00y4yarouIMxcs HalpaBjieHa Ha OICHHUBAaHHE PE3yIbTaTOB OOy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpumMepsl THIOBBIX KOHTPOJIBHBIX 3aJaHUi W3 0a3bl (OHIA OLEHOYHBIX CPEJCTB IO
o0pa3oBaTeNnbHOI MporpamMmme.

[na noporoBoro ypoBHA

MepeyeHb BONPOCOB A1 YCTHOTO M MMCbMEHHOIO KOHTPONSA.

1. Jatb NnoHATME NoBepKK. [1nA KaKMX cpencTB MU3MepeHMn OHa npoBoaUTbeA? Kak odpopmnsatoTca
pe3ynbTaTbl NOBEPKU? Yem OTIMYaeTcAa NepBMYHAA NOBEPKA OT NEPUOLUYECKON

NnoBepKMn?

2. B yem oTnume KannbpoBKM OT NOBEPKM CPeACTB U3MepeHuin? Kak opopmnstoTca pesynbtaThl
KannbposBKn?

3. O6bAcHUTE po/ib NOBEPKM B obecneyeHnn eauHCTBA U3MepeHnin. Kak obecneumsaetca
€4MHCTBO U3MEPEHUIM NPU IKCNAYATALUN KOHTPOIbHO-U3MepPUTENbHOM annapaTypbl?

4. 3anuwunTe 3Tanbl NoBepKu reHepaTtopa DG1022.

5. Pa3paboTaTb MeTOAUKY NOBEPKK Ha reHepaTtop 5-54.

6. PaspaboTaTb MeToAUKY NOBEPKK Ha ocumnnnorpad RIGOL DS 1052 E.

7. Pa3paboTtaTb MeTOAUKY NOBEPKKN Ha MyabTumeTp RIGOL DM 3058 E.

MepeyeHb 33434 ANA KOHTPONA YMEHWUA.

1. NpuBegnTe MeToANKY NONYYEHUA CUHYCOMOANBHOIO CUTHaNA Ha reHepaTope DG1022
2. Mpuseante metoanKy noaydyeHma AM curHana Ha reHepaTope DG1022.

3. Mpuseante metoanKy noayveHma YM curHana Ha reHepatope DG1022.




4. MpuseanTe METOAMKY NOJAYyYEeHMA MMMNYAbCHOMO CUrHana Ha reHepaTope DG1022

5. MoacHuTe BbIBOP CpeacTs uamepeHuin ana nosepkn DG1022. Kakune TpeboBaHMs K HUM
npeabABNAOTCA?

6. BonbTmeTpom B7-36 nsmepeHo noctosiHHoe HanpsaxxeHue 20,5B. Bblumncnumte abcontot

Ha BonbTmeTtp B7-36 nogaHo cMHycomaanbHoe HanpsaxeHne amnantyaoit 10B. Kakoe

HanpAXeHWe A0IKEH NOKA3aTb BOJbTMETP?

7. Ha BonbtmeTp B7-36 nogaH curHan npsimoyronbHon ¢popmbl amnantygoit 20B. Kakoe

HanpAXeHWe A0JIKEH NOKA3aTb BOJbTMETP?

8. Ha BonbTmeTp B7-36 noganu cuHycomaanbHoe HanpsaxeHne amnamtygon 20B. BonbTmeTp nokasan 16
B. HaiguTe oTHOCUTENbHYIO NOTPELHOCTL U3MepeHUs. OTBET NOACHUTE.

MNepeyeHb 33434 ANA KOHTPONA BAAAEHUA:

1. Nepeuncante MeTpoNOrnMYecKMe XapaKTepUCTUKN nameputenein A4X, HeobxoaANMbIx

Ans Bblbopa TMna nsmeputena. Npueeante BOSMOXKHOCTU MU XapaKTEPUCTUKN COBPEMEHHbIX M3MepUTeNe
AYX

2. Ucnonb3ys pesynbTaTbl UccieaoBaHma AYX cTaTUdeckMm MeTodom, paccumTarnTe abcontoTHYO
NorpewwHocTb KoadoduLmMeHTa Nnepesayn Ha ntoboii yactoTe. MorpewHocTb

YCTaHOBKM HaMpPAXKEHUA HAa UCMONIb3yeMOM FreHepaTtope -5%, a Knacc ToYHOCTM Npubopa

114300

3. MOXHO N1 B NPUHLMMNE UCNOAb30BaTb ocuuanorpad 4na NoBepku reHepatopa MN4-102 8

pasgene yCTAaHOBKM BbIXOAHOMO HanpaxkeHua. OTBET NOACHUTE.

[na npoABUHYTOro ypoBHs
MepeyeHb BOMPOCOB A4S YCTHOIO M MUCbMEHHOrO KOHTPOASA.

1. AaTtb noHaTHe AYX pagnMoTeXHUYECKMX YCTPOMCTB. [NA KaKNX paanoTeXHUYECKUX

yCTpPOMCTB He0H6X0aMMO 3HaTb AYX? MpunBECTU YKPYMHEHHYIO METOAMKY U3MEPEHUA

AYX cTaTMyecKMM meTogoM. Ha3zoBMTe Mepbl , KOTOPble HEOHXOANMMO NPeLYCMOTPETD,

YTOObI NOrPELHOCTb M3MepeHna AYX AaHHbIM MeTOAOM Bblla MUHMMANbHA.

2. laTtb 0606LEeHHOE NOHATUE METOAMKM BbINOJHEHUS U3MepPeHUA. MPUBECTM YKPYNHEHHYO METOLMKY
namepeHma A4X guHaMMNYEeCKMM MeTOLO0M.

3. Hapucyiite CTPYKTYpPHYHO cxemy npocTtenwero nameputena AYX. MNosicHMTe HasHayeHWe OTAeNbHbIX
610KOB. Kaknm 06pasom B J@aHHOM YCTPOICTBE U3MEHAETCA YacToTa.

4. ObbACHUTb HAa3HaYeHWe OpraHoB ynpasaeHns Ha baoke MKY.

5. Hapucyiite ntobyto CTPYKTYPHYHO CXeMy aHa/IorOBOrO 3/1EKTPOHHOIO BOIbTMETPA A/1A

n3mepeHua NOCTOAHHOIO HanpAXKeHuA. [lonoaHUTe 3Ty CXeMy C LLesibio U3MepeHua nepemeHHoro
HanpseHus. MoAcHUTE HazHaYeHMe Kaxaoro 610Ka.

6. Ha BonbTmeTp B7-36 noganu curHan TpeyronbHou amnautygon 20B. BonbTmeTp nokasan 15 B. Hallaute
OTHOCMUTE/IbHYIO NOTrPELIHOCTb UdmepeHusa. OTBET NoACHUTE.

7. 3anuwnTe MeToauKy U3MepeHusa MOCTOAHHOIO HanpAXeHUA 3N1eKTPOHHbIM BOJIbTMETPOM. Pe3ynbTat
OOJIKeH ObITb NpeAcTaBNeH B COOTBETCTBUM € TpeboBaHMAMM eANHCTBA

N3MepeHunn.

8. 3anuwunTe MeToAMKY U3MepeHUa NepemMeHHOro HanPAXKeHUA 3N1eKTPOHHbIM BONbTMETPOM. Pe3ynbTtat
OOJIKeH ObITb NpeAcTaBNeH B COOTBETCTBUM € TpeboBaHMAMM eANHCTBA

N3MepPEHUN.

9. Mcnonb3ys NnpunoxKeHua, Bbibepute BONLTMETP A1 U3MEPEHUA AeNCTBYIOLWENO 3HAaYEHUA
CUHYCOMAANBbHOIO CUrHaNa, amnanTyaom 5B B gManasoHe HM3KKMX 4acToT € TouHoCTblo o 0,001B. OTBeT
060CcHYyM1TE. MOXHO N BbIBPaHHbIM BOALTMETPOM OLEHUTb aMMNIUTYAHOE 3HAaYEeHWEe CUrHana?

10. NMpuBeaunTe BO3MOXKHOCTU U XapPaKTEPUCTUKU COBPEMEHHDIX 3/IEKTPOHHbIX BO/IbTMETPOB.

MepeyeHb 33434 A4/1A KOHTPOIA YMEHWUN.
1. YTo M3MEHUTCA B BOSIbTMETPE NEPEMEHHOMO HaNPAXKEHWUA, €CAN Noc/e BXOAHOro 6/10Ka



ybpaTtb ycunuteno?

2. Kak Heo6X0A4MMO U3MEHUTb CTPYKTYPHYHO CXEMY 3/IEKTPOHHOrO BOAbTMETPA CPeAHEKBAAPATUYECKUX
3HAYeHUM, YTOObI OH MOT U3MEPATb aMMNANTYAHOE 3HAYEHUEe?

3. [laTb cpaBHUTENbHbIN aHaNn3 MmeToaoB ucciegosaHuns AYX. Ha ocHoBe KaKkoro 13 Hux

MOYHO MOCTPOUTb KOMMbIOTEPHO -U3MEPUTENIbHYHO CUCTEMY, MO3BOAAIOLLYHO MCCAeA0BaTb YCTPONCTBA B
3BYKOBOM AMana3oHe 4actoT

4. MpoBecTM aHaNMU3 AUHAMUYECKON NOTrPELLHOCTU, PACCHUTAHHOM NPU BbIMOAHEHUN CAMOCTOATENbHOM
paboTbl. HazoBMTe NPUYNHBI BOSHUKHOBEHWA AMHAMUYECKOM NOTPELLHOCTH

N BO3MOXHble cnocobbl ee yMeHbLUEHWA.

5. HasoBuTe aTanbl noArotoBkM npubopa X1-46 gna npoBeaeHUs U3MepPEeHUN.

6. MpueeaunTte metToamky cHATUA AYX Ha npnbope X1-46, Nnocsie NOArOTOBKM €70 K U3MEPEHUIO

7. 3anuwmnTe 3Tanbl yCTaHOBKKM Nosiockl KayaHma NKY Ha X1-46. MpuseauTe apyrue cnocobbl yCTaHOBKM
NONOCHI KAYaHMA HA U3MEPUTENAX

8. MNoKaxknte cnocobbl NPOBEPKM YCTAHOBJ/IEHHOTO AMana3oHa KadaHua NKY nsmepurens.

MepeyeHb 33434 g8 KOHTPOAS BNALEHUA.

1. Pa3zpaboTaTb MeTOAMKY NOBEPKU Ha reHepaTop 5-54.

2. PaspaboTaTb MeToAUKY NOBEPKK Ha ocumnnorpad RIGOL DS 1052 E.

3. Pa3paboTaTb meToaMKy noBepku Ha myabTumeTp RIGOL DM 3058 E.

4. Yto byaeT Ha aKpaHe ocumnnorpada, ecam:

? ybpaTb reHepaTop pasBepTKM He byaeT paboTaThb,

? Ha BXo4, X NoAaTb CMHYCOMAAbHBIN CUMHAN;

? ybpaTb INHUIO 3a4EPHKKU?

5. MpeActaBUTb METOANKY MU3MEPEHMA aMMNANTYAbl CUTHANA YHMBEPCAbHbIM ocumanorpadom. Kak
obecneynTb MMHUMa/IbHYHO MOrPELHOCTb U3MEPEHMUA?

6. 3anMcaTtb MeTOANKY U3MEPEHMA YacTOTbl U ANUTENIbBHOCTM UMMNYAbCOB ocLmanorpadpom.

7. Ana Kakux wenei HyXHa BHELWHAA CUHXPOHU3aLma B ocunnnorpade? Kak ee ncnoib3oBaTtb Ha
npakTuKe?

8. YT0 3HAUYUT BHYTPEHHAS CUHXPOHM3auuA? MpuBecTM NocaefoBaTeIbHOCTb BbICTPOro
Nnosly4eHuMaA yCTOMYMBOro N3obparkeHma ¢ UCNob30BaHMEM BHYTPEHHEN CUHXPOHM3AUMMN.

9. MoACHWUTL HAa3HAYeHMe pyyeK ynpaBaeHNa Ha yHMBepcanbHOM ocuynnorpade. Kak nposogutb
YCTAHOBKY Hy/Aa 06omnx KaHanos?

[na BbICOKOro ypoBHsA
MepeyeHb BOMNPOCOB ANA YCTHOMO M MUCbMEHHOTO KOHTPOASA.

1. Hapucyiite CTpYKTYpHYIO cxemy reHepatopa 3-102. MNoAcHUTe HazHavyeHUe BCEX ero

610K0B. YTO HEOH6XOAMMO U3MEHUTL B CTPYKTYPHOM cxeme, YTobbl HanpaxKeHWe Ha BbIXoAe:

-MOKHO 6blN10 ycTaHoBUTbL A0 20B;

-MOHO NOAYYUTb C YYBCTBUTENbHOCTbLIO He Xy»e 10 B.

2. O6bACHUTE Ha3HAYeHMe pyYeK yrnpasaeHua reHepaTtopa M3-102. [anTe NOHATUE METOAMKN BbINOJHEHUSA
nsmepeHus. Npreeante MeTOANKY NONYYEHMA CUTHANA C reHepaTopa

3-102 Ha ocumanorpade.

3. Hapucyiite CTpYKTYpHYtO cxemy reHepatopa 4-102. MosacHuTe, Kak popmupyeTca HeobxoanMblit
YPOBEHb BbIXOAHOMO CUrHana. Kakme meTposormyeckme xapaktepucTukm

reHepaTopa U3MEHATCA, eC/in C B cxeme yopaTb anddepeHumansHbiin YMT. HazosuTe

WUCTOYHWUKM BO3HUKHOBEHMA NOrPeLIHOCTM YCTAaHOBKM BbIXOAHOMO HanpaXKeHusA.

4. Mo cTpyKTYypHOI1 cxeme reHepaTopa 4-102 o6bacHUTE, Kak dopmumpyeTca
aMNANTYAHOMOAYANPOBAHHbIN (AM) curHan. C nomoLLbio pyYeK yrpaBaeHUs NMOoKaXnTe, Kak peryampyercs
OMOpPHOE HanpAXXeHWe MOAYNMPYIOLWEro CUrHaNa. [nA Kakmx Lenen npefHasHauYeH aTTeH0aToOp HU3KOM
YacToTbl.

5. Mepeuncnnte n gante NOHATUE METPONOTMYECKMNX XaPaKTEPUCTUK, KOTOPble HEOBXOAMMO YHeCcTb Npu



BblbOpe reHepaTtopa. PacwmndpyitTte 0603HaYeHNE reHepPaTOPOB N3MEPUTESNbHBIX CUTHaNoB. MNpuseanTte nx
Knaccuoukauymio.

6. HapuncoBaTb CTPYKTYPHYIO CXEMY M BPEMEHHbIE AMarpaMmsl, NoAacHALWWe paboTty ntoboro umdpposoro
n3mepuTena pasHoctu ¢as.

7. NosicHUTe NPUYNHBI BOSHUKHOBEHMSA NOrpeLlHoCcTen B LMGPOBOM METOAEe U3MEPEHUS

¢$asoBoro casura. HazoBuUTe BO3MOKHbIE NMYTU UX YMEHbLUEHMUS.

MepeyeHb 3a4a4 418 KOHTPOAA YMEHWIA.

1. 3anMwmnTe MeToauKy Noay4YeHUA CUHYCONAANbHOTO CUTHaNA Ha BbIXxoge reHepaTopa M4-

102.

2. 3anuuwnTte meToauky noaydyeHma AM —curHana, UCNosib3ya BHELIHIO MOAYIALUIO Ha

r4-102. Kakmm obpasom peryimpyeTca onopHoe HanpaxKeHne MoAy/IMPYIOLLEro CUrHana. 3anMwnte
dopmyny pacyeta OTHOCUTENIbHOM NOTPELLIHOCTUN YCTaHOBAEHHOM FYOMHBI MOAYNALUMMN.

3. Ucnonb3ysa nepeaHioo naHenb reHepaTopa 5-54 noacHMTe npuHUKMN ero pabotbl. O6bscHUTE
Ha3Ha4YeHWe BCEX ero pyyeK ynpasieHus. YTo HeobXo4MMO U3MEHUTL B CTPYKTYPHOM Cxeme AaHHOro
reHepaTopa, YTobbl PaclMpPUTb ANanNa3oH YCTaHOBKM YacTOTbl.

4. 3anuwmnTe MeToAMKy NONYYEHUA UMMNYAbCHOTO CUrHaNa Ha reHepatope 5-54.

5. O6bAcHUTE po/ib NOBEPKM B 0becneyeHnn eanHCTBA M3MepeHnin. Kak obecneumaeTca

€4MHCTBO U3MEPEHUI NPU IKCNAYATALUN KOHTPOIbHO-U3MEPUTENBHOM annapaTypbl.

6. MpunBecTM MeToaMKY 1 NPUBECTU CXeMY U3MepeHMA $Ga30BOro cABnra MeTogoM JIMHENHON pa3BEPTKMU.
MpusecTn popmy/ibl BbluncaeHUA Ga3oBoro casura.

7. MpuBecTM MeToAMKY U NPUBECTM CXEMY M3MepeHMA $a3oBOro CABUIra MeToLoM 31auMca.
Mpusectn popmynbl BbluMcneHUA $Ga3oBoro casura.

8. MNpuBecTn MeToaMKyY U NPUBECTU CXEMY M3MepPeHMA $a3oBOro caBura usmeputenem pasHoctn pas d2-
34. Npueectn Gopmy/bl BblYUCIEHUS aBCONOTHON NOrPELIHOCTU U3MepPeHUs Gpa3oBoro casura.

9. Mepeuncantb cnocobbl obecneyeHs MMHUMANAbHOW NOrPELLHOCTU U3MepPEHUs $pa3oBoro

cABUra ocumnnorpadpuyeckMmm MeTogamm.

10. NepeuncanTb 1 AaTb NOHATUA METPOJIOIMYECKMX XapPaKTEPUCTMK, KOTOPble HEO6X0AMMO
Y4YMTbIBATbL NPU BbibOpe n3meputenein ¢asoBoro casura.

MepeyeHb 3a4a4 ANA KOHTPONA BAaAEHUNA.

. Mpn nsamepeHnn pasoBoro casura Ha yactote 1Ky 66N NOAYYEHDbI CAeayloLmMe pesynbTaTbl:
. METO4OM NIMHENHOM pa3BepTKu - 43, 44, 41rpaaycos,

. meToaom annunca —42; 43,3; 41,5 rpaaycos,

. undposbim metogom —43; 43,5; 42,7 rpaaycos,

. Bblumcnntb pesynbTaT M3MmepeHma 1 abCoNOTHYHO MOrPELLHOCTb U3MEPEHMS.

o U, WN PP

. C HU3KOYACTOTHOrO reHepaTopa Ha ocuunnorpad 6bi1 NogaH CUHYCOMAAbHbIA CUTHAN

HanpsaxeHnem 6B. Ha ocunnnorpade nsmepeHa amnanTyga sToro cMrHana, pasHas 9B.

Ob6bACHUTE TaKoe pacxoXKaeHue B umudpax.

7. CurHan c reHepaTopa N4-102 6610 noaaH Ha ocumnnorpad. Ha reHepatope ycTaHOBAEHO

BbIxoAHOe HanpsaxeHue 0,5B, a yactota 100Ky, Ha ocumnnorpade namepeHHoe 3Ha4YeHUe aMnanTyabl
coctasuno 0,8B, a yactoTbl -103Kl. PaccumTaTh OTHOCUTENbHbIE NOTPELLIHOCTM YCTaHOBKM BbIXOAHOTO
HaMpAXeHUA Ha reHepaTope.

8. BbIABWTb BO3MOKXHOCTN COBPEMEHHbIX OCLMANOrPadOB B NEPUOANYECKMX N3LAHNAX.

CpaBHUTb BO3MOKHOCTM COBPEMEHHbIX U 1abopaTOPHbIX OCUMANOrPadOB U BbIABUTL TEHAEHLUN PA3BUTUA
N3MepPUTENbHON TEXHUKM.

9K3AMEHALIMOHHbIA BUNET NeO
1. 0630p MeToA0B aHaAM3a CreKTpa.

2. Lenun ctaHaaptmsaumnn. JokymeHTbl B 061aCTU CTaHAAPTU3aUMK, AEACTBYEMble Ha TeppPUTOPUN



POD.

[lepeuenb BOPOCOB JIsl HPOBEACHUS MPOMEKYTOYHOM aTTEeCTallKN
[ns NoporoBoro ypoBHs

1. Nepeuncnante metoabl No obecnevyeHmo eAMHCTBA M3MEPEHMNIA.

2. MNepeuncnante BMAabl NOBEPOK.

3. MNepeuncanTe rpynnbl METPOJIOTMYECKUX XaPaKTEPUCTUK.

4. MpuBeanTe NpUMep METPONOTMUYECKMX XapPaKTEPUCTUK ocuunnorpada (BoabTmeTpa).

5. MpuBeanTe OCHOBHbIE METOAbI M BUAbI U3MepeHUit. MpueeanTe NPUMepPbl KOCBEHHbIX U
COBOKYMHbIX U3MEPEHMUIA.

6. MepeuncnmTte napameTpbl NEPEMEHHOIO HAMpPAXKEHMA.

7. Nepeuncnnte metToabl U3MEpPEHUA CNEKTPa.

8. Mepeuncnnte metoabl UISMEPEHMNA MOLLLHOCTH.

9. B yemM 0CO6EHHOCTb M3MEpPEHMA MOLLHOCTM Ha CBY.

10. PackpbITb Luenun cTaHgapTM3aumn.

11. NepeuncanTb JOKYMEHTbI B 061aCTU CTAaHAAPTU3ALMUK, AeCTBYEMbIE Ha TeppuTopumn PO,

12. Nepeuncantb NpaBoBble OCHOBbI CTaHAApPTN3aumn B PO.

13. flaTb onpeaeneHns OCHOBHbIX MOHATUI B 061acTu cepTudmnKauum (ceptnudukauus, ceptudukaT
COOTBETCTBUSA, TEXHUYECKMI PEFNAMEHT, 3HAK COOTBETCTBUA, M 3HAK 0OpaLLLEHMA HA PbIHKE, CUCTEMA
cepTUdmKaLmm, cxema ceptudurkaumm).

[na NpoABUHYTOrO YPOBHA

1. ONUwWwKTE METOANKY OLHOKPATHbLIX MU3MEPEHMI MO KNaccy TOYHOCTM Npubopa.

2. ONUWnTE METOANKY OLLEHKMU CUCTEMATUYECKOW NorpeLtHocTn npnbopa.

3. OnNUwnTE METOAMNKY OLLEHKM CNy4yaiHOM NOrpeLlHOCTU NPU MHOTOKPATHbIX MPAMbIX U3MEPEHMUAX.
MNoAacHUTe PU3MYECKUIA CMbICA TOYEYHbIX OLEHOK.

4. OnMwnTe MeToauKy 06paboTKK NPAMbIX MHOTOKPATHbIX PaBHOTOYHbIX U3MEPEHUNA.

5. MpuBeamnTe nopAanoK 06paboTKM NPAMbIX MHOTOKPATHbIX HEPABHOTOYHbIX M3MEPEHWA.

6. ONUWNTE METOANKY ONpeaeneHMA NOrPEeLHOCTU KOCBEHHbIX U3MEPEHWIA.

7. OnuwmnTe NpuHUMN paboTbl yHMBEPCaNbHOrO ocumanorpada.

8. OnuwnTe MeToAMKy U3MepPEHNE NAPaMETPOB CUrHaNa Ha YHMBEPCaZibHOM ocuuanorpade.
CMHXPOHM3aUMA U BblMMUCEHNE MOTPELLIHOCTM U3MEPEHMI MO KNaccy TOYHOCTU ocumnnnorpada
9. B 4ém 3aKto4aeTca NpUHUMN gencTBus LMdpPoBbIX BOJIbTMETPOB C KECTKOW NOTMKOW.

10. MosicHUTe NPUHUMN METOAA ANCKPETHOIO CYeTa.

11. OnuwunTE CTPYKTYPHYO CXEMY U BO3MOXKHOCTU UMPOBbIX BOABTMETPOB C rTMOKOM NOrMKOMN.
12. OnnwmnTe 0606LWEHHYIO CTPYKTYPHYIO CXeMY KOMMbIOTEPHO-M3MEPUTE/IbHBIX CUCTEM.

13. OxapakTepmn3oBaTb OCHOBHbIE METOAbI B CTaHAAPTM3aLNM.

14. NpuBeguTe TUNOBYIO CXEMY CUCTEMBI cepTUdMKaLmn PO,

15. OnuwunTe nopsaoK ceptndmkaumnm npoaykumm B Poccun.

[lns BbICOKOTO YPOBHA

1. MpoaHanu3npyiiTe BO3MOKHOCTN aBTOMATU3MPOBAHHbIX CPEACTB U3MEPEHMNI: MUKPOMPOLLECCOPHbIX,
MNC, NBK, KNC.

2. MoKaxunTe Ha Nnpumepax BbIOOp cpeacTBa M3MepeHUs OT cnocoba 3aaHnsa Knacca TOYHOCTH.

3. CpaBHUTE U BbifBUTE crneundryeckne 0CobeHHOCTUN Pas3INYHbIX METOA0B U3MEPEHMSA YaCTOTbI.

4. CpaBHUTE 1 BbIABUTE cneumduyeckme ocobeHHOCTM PasINYHbIX METOL0B M3mepeHns $asoBoro cABura
5. CpaBHUTe U BbisiBUTE creunduryeckne 0cobeHHOCTHN Pas3MYHbIX METOA0B aHaIM3a CMeKTpa.

6. CpaBHUTE M NOKaXKMTe 0COBEHHOCTM NPOBeAEHMA NOBEPKN U KaMBPOBKMU.

7. CpaBHUTE M NOKaXKMTe 0cO6eHHOCTM 0popMNEHMA PE3YIbTATOB NOBEPKM U KaNMBPOBKM.



8. CpaBHMTe OCHOBHbIe d)OprI noareepxageHnAa COOTBETCTBUA.
9. MNoKa*knte B YemM 0COHBEHHOCTb AeKNnapnposaHnUA COOTBETCTBUA.



