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1 OI1.04 Dnekrponuka | OK  01.Beibupars | Y.lcoOupare npocreiimme 3amnucaTh nonapHo OYKBBI U HUQPHI (B 3aBUCUMOCTH OT A3B1B412
4 MuH u CrocoObl  pemIeHusl | 3IeKTPHUECKUE LeIH; 3aj1aHKs) BAPHAHTOB OTBeTa (Hampumep, Al win b4)
A MHUKpPOIPOIIECCOpHas | 3ajau Y .2BBIOMpPATD
TEXHHKa npodecCHOHANBHOM | AJIEKTPOU3MEPHUTENBHBIE CooTHecuTe N300peTeHust B 00JIaCTH NEKTPOHUKH U
JeATEIBHOCTH puOOpPHI; aBTOPOB ITUX U300PETECHUH!
NPUMEHHUTENBHO K | Y.3 ompenemnsTs mapameTpsl Hzobpemenus:
Pa3IMYHBIM 3JEKTPUYECKHX LETICH; 1.M306perenue paano
KOHTEKCTaM 3.1 cymHOCTh (PU3HUECKUX 2.M300peTeHne mepBoro 3JeKTPOBAKYyMHOTO N0
MPOLIECCOB, TPOTEKAOIINX B 3.M300peTeHune 1moJryIrpoBOAHUKOBOTO TPAH3UCTOPA
JJIEKTPUYECKUX W MAarHUTHBIX 4.1300peTenne nepBoil MUKPOCXEMBI
Hensx; Asmopul uzobpemenuii:
3. 2 moctpoenue snektpudeckux | A. JlxoH bapaun nYunbsam Hloknu
LIeTIe, MOPSII0K pacyeTa ux b. Anexcanap Ilomos
IapaMeTpoB, B. Po6eprt Hoiic
3. 3 ciocoObI BKITIOUEHUS I'. I)xon ®nemMuHT.
AIIEKTPOU3IMEPHUTENBHBIX
puOOPOB ¥ METOJIBI H3MEPEHHH
JJIEKTPUYECKHMX BEJIHYHH.
2 OI1.04 Onekrponuka | OK  01.Beibupars | Y.lcoOupars npocreiimme 3amucaTh nonapHo OyKBbI U IHQPHI (B 3aBUCHMOCTH OT A3b4 B112
4 MuH u CIOCOOBI PELICHUs! | IEKTPUUECKHE LIETIH; 3aJlaHusl) BapHaHTOB oTBeTa (Hanpumep, Al nim b4)
A MHUKPOIIPOLIECCOPHAs | 3aaa4 V.2BBI0MpaTh
TEXHHKa npodecCHOHANBHOM | AJIEKTPOU3MEPHUTEIIBHBIE CooTHecHTe Ha3BaHUE HICKTPOHHOI'O YCTPOMCTBA U
JIeSITeIbHOCTH npuoopHI; BBINOJHAEMYIO UM (YHKIIHIO
MPUMEHHUTENHHO K | Y.3 ompenensTh mapameTphl Yempoiicmea:
pas3UuHBIM ANIEKTPUUECKHX LIeTIei; 1.Beimpsimurens
KOHTEKCTaM 3.1 cymHoCTh PU3MIECKUX 2.MuBepTOp
MPOIIECCOB, MPOTEKAIOIINX B 3.®unbTp
ANIEKTPUUECKUX U MATHUTHBIX 4.T'eneparop
LeTsiX; Buinonnsemasn gpynkyus:




3. 2 mocTpoeHHE IEKTPUIECKUX
ernei, TopsAoK pacyera ux
napamMeTpoB;

3. 3 criocoObI BKITIOYEHUS
ANIEKTPOU3MEPUTEIHHBIX
puOOPOB U METOABI U3MEPEHHUIA
AIIEKTPUICCKIX BEITUINH.

A. CrnaxxuBaeT mysbCcally TOKa

B. BeipabaThiBaeT 3JI€KTPHUUCCKUEC CUTHATIBI

B. [IpeoOpa3yeT nepeMeHHbII TOK B TOCTOSIHHBIH
I'. [IpeoGpa3zyeT NOCTOSTHHBIN TOK B EPEMEHHBIN

3 OI1.04 Dnextpornka | OK  01.Bwidupats | ¥Y.lcobupats npocreiimiie 3ammcath QP BAPHAHTOB OTBETA B MOPSAKE 2431
4 MuH u CHOCOOBI  pemIeHHs | SIEKTPHUUSCKUE LIS, yBenmaeHus koirmdectsa P-N mepexonoB B ycrpoiicTBax
b MHUKpONpPOIIECCOPHAs | 3aAay V.2BbI0UpaTH 0e3 mpo0OeToB 1 3HAKOB MpEeNUHaHUs (Hanpumep, 4132)
TEXHHKa npodecCHOHANBHON | AIIEKTPOU3MEPHUTEIBHBIE
JeATEIIBHOCTH puOOpPHI; Pacmionoxwute ycTpoiicTBa B HOPAIKECYBEITHUCHUS
NPUMEHHUTENIBHO K | Y.3 ompenensaTs mapaMmeTphl xosmdecTBa P-N nepexonos:
pa3InYHBIM 3JEKTPUUYECKUX LENeH; 1.Cummuctop
KOHTEKCTaM 3.1 cymHoCTh (PU3UUECKUX 2.Juon
IIPOLIECCOB, TPOTEKAIOIIUX B 3. AunucTop
IEKTPUYECKUX U MaTHUTHBIX 4.Tpan3ucrop
LETISIX;
3. 2 IOCTPOEHUE IINEKTPUUECKUX
1enei, TopsAaoK pacyera ux
apaMeTpoB;
3. 3 criocoOBI BKITIOYEHUS
3JIEKTPONU3MEPHUTENBHBIX
MpHOOPOB M METOBI H3MEPEHUIN
IEKTPUYECKHUX BEJIHYNH.
4 OI1.04 Dnekrponuka | OK  01.Beibupars | Y.lcobupars npocreiimiie 3anucaTh HuGPHI BAPHAHTOB OTBETA B IIOPIIKE 4123
4 MuH u CHOCOOBI  pemIeHHs | 3IEKTPHUECKUE LIETH; YBEJIMYEHHUS KOJIMYECTBA JUOIOB B BBEIIPAMHUTENIX 0€3
b MUKPOTIPOLIECCOPHAs | 3a1a4 V. .2BbIOUpPATH Mpo0OesioB ¥ 3HAKOB MpenruHaHus (Harpumep, 4132)
TEXHHKa npodeCcCHOHANBHOM | AJIEKTPOU3MEPHUTENBHBIE
JIeSITETIbHOCTH pUOOPEI; Pacnionoxute BRIIPSIMHUTENHN B IOPSAIKE YBEINICHUSA
OPUMEHHUTENBHO K | Y.3 ompenensars mapaMmeTpbl KOJIMYECTBA AUOJIOB!
Pa3IUYHbIM 9IEKTPUUECKUX LIEeTIEH; 1.OtHoda3HbIH ABYXIOIYTIEPUOJHBIH CO CpeJHEH TOUKOH
KOHTEKCTaM 3.1 cymHOCTh (PU3HUECKUX 2.0nH0(Da3HBII MOCTOBOH

MPOLIECCOB, TPOTEKAIOLIHX B
JNEKTPUYECKUX U MAarHUTHBIX
LeTsX;

3. 2 mocTpoeHHE MEKTPUIECKUX
Lenen, NopsI0K pacyeTa ux
napameTpoB;

3. 3 crocoOBI BKITFOUEHHUS
IICKTPOU3MEPHUTENBHBIX

3. Tpéxdasublii ABYyXIOITYTIEPUOHBINA
4.0nH0(Da3HBII 0THONOITYIEPUOHBIN




puOOPOB U METOABI U3MEPEHHUIA
INEKTPUYECKUX BEITUUMH.

5 OI1.04 Dnekrponuka | OK  01.Beibupars | Y.lcoOupars npocreiimme Br1Opath 01uH BEpHBIl OTBET. 4
4 MuH u CIOCOOBI PELICHUs! | AIIEKTPUYECKHE LIETIH; 3amucaTh TOJIBKO HOMEP BBIOPAHHOTO BapHaHTa OTBETA.
B MUKpOIIpPOIIeCCOpHas | 3az1ad VY .2BbI0MpaTh 3amucaTh apryMeHTbI, 000CHOBBIBAIOIME BEIOOD OTBETA Oo6ocHoBanme:
TEXHHKa npodeCcCHOHANBHOM | AJIEKTPOU3MEPHUTEIIBHBIE CymectBytor RC-
JIeSITeIIbHOCTH npuoopHI; W3 KaKuX 371€MEHTOB MOYKHO COCTABUTD CTJIa)KHBAIOIIUE ¢unbTpsl (13
NPUMEHUTENBPHO K | Y.3 ompenemnsTs mapameTpol ¢GuIBTPHI? PE3UCTOPOB U
Pa3IMIHBIM SIIEKTPUUECKHX IIETIeH; 1.13 pe3uctopos KOH/IEHCATOpOB ul-
KOHTEKCTaM 3.1 cymHOCTh PU3HUECKIX 2.13 KoHZIeHCaTOpOB ¢unsTpH (M3
MPOLIECCOB, TPOTECKAOLINX B 3.13 karymiek KaTyIeK
3JEKTPUYECKUX ¥ MArHUTHBIX HMHIyKTUBHOCTH WHAYKTUBHOCTH).
LETsX; 4.3 Bcex BBINIETICPEUUCICHHBIX TPHOOPOB
3. 2 mocTpoeHHE NEKTPUIECKHUX
Lene, NopsI0K pacyeTa ux
napameTpoB;
3. 3 criocoObI BKITIOYEHUS
AIIEKTPOU3IMEPHUTENBHBIX
npuOOPOB M METOJIBI K3MEPEHHI
3JEKTPUYECKHUX BEIHUHH.
6 OI1.04 Dnextpornka | OK  01.Bwidupats | ¥Y.lcobupats nmpocreiimiie Br1Opatb otuH BepHBIil OTBET. 4
4 MuH u CIOCOOBI PELICHUsI | IEKTPUUECKHE LIETIH; 3amucaTh TOJIBKO HOMEP BBIOPAaHHOTO BapHaHTa OTBETA.
B MHKPOIIpOIIeCCOpHast | 3a/1ad Y .2BBIOUpATH 3amucaTh apryMeHThI, 000CHOBBIBAIOIINE BEIOODP OTBETA Oo6ocHoBanme:
TEXHHKa npodecCHOHANBHON | AIICKTPOU3MEPHUTEIIBHBIE B oTkpbITOM
JIeITeIIbHOCTH puoOopHI; VYnpasinsieMble BHIIPSIMUTEIH BBIIIOIHSAIOTCS Ha Oase: COCTOSIHUH
MPUMEHHUTENBHO K | Y.3 ompenensaTs mapaMeTpsl 1. lnonos THPHUCTOPHI paboTaroT
pas3IMuHBIM ANIEKTPUUYECKHX LIeTIei; 2.IToneBbIX TPaH3UCTOPOB AQHAJIOTUYHO TUOJaM
KOHTEKCTaM 3.1 cymHoCTh (PU3UUECKHUX 3.bunosspHbIX TPaH3UCTOPOB U MOTYT BBINIPSIMJISITD
IPOLIECCOB, IPOTEKAOIINX B 4. Tupuctopon TOK. YTpaBistomui
ANIEKTPUYECKUX U MATHUTHBIX 3JIEKTPO]] THPHCTOPA
LeTsiX; MO3BOJISIET YIPABJIATH
3. 2 IocTpoeHne NEKTPHIECKUX TOKOM
1ernei, NopsaoK pacyera ux
apameTpoB;
3. 3 criocoObI BKITIOYEHUS
JJIEKTPONU3MEPHUTENBHBIX
puOOPOB ¥ METOJIBI I3MEPEHHI
IEKTPHUUECKHUX BEJINYUH.
7 OI1.04 Dnextpornka | OK  01.Bwi6upats | ¥Y.lcoOupats npocreiimiie Br10paTh HECKOIBKO BEPHBIX BAPHAHTOB OTBETOB (2 MM
SMuH u CHOCOOBI  pemIeHHs | 3IEKTPHUUECKUE LIETH; 3). 245
r MHKPOTIPOIIECCOPHAs | 3a/1a4 V.2BBIOUpATH 3anwmcath Mociea0BaTeIbHO HOMEpa BEIOPAHHBIX
TEXHHKA podhecCHOHATTLHOM | SIEKTPOU3MEPHUTEIbHBIC BapHaHTOB 0e3 MPOOEJIOB M 3HAKOB MPEMUHAHUS Ob6ocHoBaHue:




TPOIIECCOB, TPOTEKAOMINX B
ANIEKTPUUECKUX U MATHUTHBIX

JIeSATENBHOCTH IpUOOPEI; (mampumep, 135). BriBoxbI TpaH3ucTOpa
IPUMEHHUTENBHO K | Y.3 ompenensaTs mapaMmeTphl 3amucaTh apryMeHTbI, 000CHOBBIBAIOIIUE BBIOOD KAXKIOTO | HA3bIBAIOTCA
pa3NUYHbIM UEKTPUUYECKUX Lieneil; U3 OTBETOB IMUTTED, 0a3a u
KOHTEKCTaM 3.1 cymHOCTh (PU3NUECKUX KOJJIEKTOD
MPOLIECCOB, MPOTEKAIOLIUX B Kak Ha3bIBalOTCs BEIBO/IBI OMIOISIPHOTO TPaH3HUCTOpa?
ANIEKTPUYECKUX U MATHUTHBIX 1.AHon
LIETIAX 2.9MutTep
3. 2 moctpoenue >mekTpudeckux | 3.Katoxg
Leneu, nopsaIoK pacyeTa ux 4.baza
[apaMeTpoB, 5.Komnekrop
3. 3 criocoOBI BKITIOYEHUS
3JIEKTPON3MEPHUTENBHBIX
MPUOOPOB M METOBI H3MEPEHUI
UIEKTPUYECKUX BEJIUYUH.
8 OI1.04 Dnektponuka | OK  01.Beibupars | Y.lcoOupare npocreiimme Br16paTh HECKOIBKO BEPHBIX BAPHAHTOB OTBETOB (2 UIH 25
SMUH u CIOCOOBl  pelIeHHs | IEKTPUUECKHE 1eMH; 3).
r MHUKpPOIpOIIECCOpHas | 3ajau VY .2BbI0UpaTh 3anucath MoCIeI0BaTEIEHO HOMEpa BEIOPAHHBIX Oo6ocHoBaHme:
TEeXHHKa npodecCHOHANBHOM | AJIEKTPOU3MEPHUTENBHBIE BapUaHTOB 0e3 MPOOEJIOB ¥ 3HAKOB MPETTUHAHUS B ocHoBe 11on0B 1
JIeATEIbHOCTH puOOPHI; (mampumep, 13). TPaH3UCTOPOB JIEKAT
NPUMEHUTENBFHO K | Y.3 ompenemnsTs mapameTpsl 3amnmcaTh apryMeHThI, 000CHOBBIBaroIHE BHIOOp Kaxknoro | P-N mepexonsl.
Pa3IMYHBIM 3JEKTPUYECKHX LETICH; 13 OTBETOB
KOHTEKCTaM 3.1 cymHOCTh (PU3HUECKUX
MPOLIECCOB, TPOTEKAIOIIHX B DJEeKTPOHHBIH MOy NPOBOAHUKOBBIN 3JIEMEHT.
3JIEKTPUYECKUX ¥ MArHUTHBIX 1.Pe3ucrop
LETISIX; 2.Tpan3ucrop
3. 2 nocrpoenue aekTpuueckux | 3.Konnencarop
Lene, NopsaI0K pacueTa ux 4 Karymika HHIYKTHBHOCTH
apaMeTpoB; 5. luox
3. 3 criocoObl BKIOYEHUS
IEKTPON3MEPUTETHHBIX
puOOPOB ¥ METO/IBI HI3MEPEHHH
JJIEKTPUYECKHMX BEIHYHH.
9 OI1.04 Dnexrponnka | OK 01.Beibupars | ¥Y.1cobupars npocreiinie IIpogymaThb NOTMKY U HOTHOTY OTBETA. IIpumep oTBera:
10mun u CIOCOOBI PELICHUs! | IEKTPUUECKHE LIETIH; 3anucarb OTBET, UCHOJb3Ys YETKHE KOMIIAKTHBIE
bl MUKpPOIpOIIECCOpHas | 3ajau V.2BBI0MpaTh (OpMyIIMPOBKH.
TEXHHKa npodeCcCHOHANBHOM | AJIEKTPOU3MEPHUTEIIBHBIE T0/1yIPOBOXHUKOBBIH
JIeSITETbHOCTH puoOopHI; Jatb onpeneneHue NoaynpoBOIHUKOBOTO TUOJA. JHOI — 3TO
HNPUMEHHUTENBHO K | Y.3 ompenemnsTs mapameTpol Omnpenenenne JOIKHO OBITH YETKO chOpMynHpPOBAHO. I10JTYIIPOBOXHUKOBBIi
Pa3IUIHBIM ANIEKTPUIECKUX IIETei; puGOp ¢ OAHUM
KOHTEKCTaM 3.1 cyuHocTh GU3NYECKUX NEKTPUUECKIM

nepexoa0oM U AByMs
BBIBOJIAMH, B KOTOPOM




LeTsiX;
3. 2 mocTpoeHHE IEKTPUIECKUX
Hernei, NopsaoK pacyera UX
apameTpoB;

3. 3 criocoObI BKITIOYEHUS
AIIEKTPOU3MEPHUTEIBHBIX
pHOOPOB M METOABI U3MEPEHUH
3IIEKTPUYECKUX BEIUYHUH.

HCIOJIb3YIOTCS
CBOMCTBa p-N-
nepexona.

TEXHOJIOTHH JIJIsI
BBITIOJTHEHHS 3314
npoQeCcCHOHANTBHOM
JEATENLHOCTH

MPOLIECCOB, TPOTEKAIOLIHX B
JNEKTPUYECKUX U MAarHUTHBIX
LeTsX;

3. 2 mocTpoeHHE MEKTPUIECKUX
Lenen, NopsI0K pacyeTa ux
napameTpoB;

3. 3 crocoOBI BKITFOUEHHUS
IICKTPOU3MEPHUTENBHBIX

10 OI1.04 Dnextpornka | OK  01.Bwidupats | ¥Y.lcobupats npocreiimiie [Ipomgymath JOTHKY U TIOTHOTY OTBETA. IIpumep oTBeTa:
10MuH u CIOCOOBI PELICHUSI | IEKTPUUCCKHE LIETIH; 3ammcaTh OTBET, HCIOIB3Ys YETKNE KOMITAKTHBIE
bl MHKPOIIPOIIECCOpHas | 3a1ad V.2BBI0UpATH (hopMyITMPOBKH. Tpansucrop,
TEXHHKa npodecCHOHANBHON | AIIEKTPOU3MEPHUTEIBHBIE [OJTy IPOBOXHUKOBBIIA
JeATEIIBHOCTH puOOpPHI; Jats onpeneneHne noIynpoBOIHUKOBOTO TPAH3UCTOPA. TpHOK —
NPUMEHUTENBHO K | Y.3 ompenesnsTs napaMeTphl OrnpeneneHue AOHKHO OBITh YETKO c(HOPMYIUPOBAHO. DPaIHOAIICKTPOHHBIH
Ppas3INYHbIM 3NIEKTPUUYECKUX LIeTIel; KOMIIOHEHT W3
KOHTEKCTaM 3.1 cymHocTh Qu3HUecKux IIOJTYIPOBOJHUKOBOTO
HPONECCOB, NPOTCKAIOMMUX B MaTepraa, 0OBITHO C
NIEKTPUUECKUX U MATHUTHBIX TpeMst BEIBOZAMH,
OCIIIX, TO3BOJIAIOIIHI
3. 2 HOCTPOEHHE DNEKTPUIECKHUX BXOHBIM CUTHATOM
1enei, TopsAaoK pacyera ux YIIPABISITh TOKOM B
11apaMeTpoB, JIIEKTPUYECKOH LETIH.
3. 3 criocoOBI BKITIOYEHUS
3JIEKTPONU3MEPHUTENBHBIX
IpuOOPOB ¥ METOJIbI U3MEPEHHH
IIEKTPHUUYECKUX BEJIUUHUH.
11 OI1.04 Dnextponnka | OK 02. VY.1cobupath npocreiiiine 3amucaTh nonapHo OyKBbI U HKUGPHI (B 3aBUCUMOCTH OT A3B4B112
10muH u Hcnonb3oBath JIEKTPUYECKUE LIETIH; 3aJlaHKs) BapHaHTOB OTBeTa (Hampumep, Al munu b4)
A MHUKPOIPOIIECCOPHAst | COBPEMEHHBIE Y .2BBIOUpPATD
TEXHHKa Cpe/CTBa MOUCKa, 3JIEKTPOU3MEPHUTEIIBHBIE CooTHecuTe 0003HaUEHNE 2JIEMEHTA Ha IPUHIIMITHATBHON
aHanu3a u IpuOOpBHI; CXeMe€ U €ro Ha3BaHuE!
HUHTEPIIPETALNU V.3 ompenensaTs napaMeTpsl Ob6o3nauenue snemenma.
nHdopmanuu, u JJIEKTPUYECKHX LIETEH;
unpopmanuonusle | 3.1 cymHocTb (pU3MUECKUX s




puOOPOB U METOABI U3MEPEHUIA
INEKTPUYECKUX BEITUUMH.

npoQeCCUOHANTBHOM
JIESITETbHOCTH

LENIX;
3. 2 IOCTPOEHUE IINEKTPUUECKUX
LeTel, MOPSI0K pacyeTa ux
apamMeTpoB;

3. 3 crocoObl BKIIFOUEHHS

Hcnonvzyemvie snemenmot.

A. Pe3ucrop u KoHI€HCATOP

b. Pesucrop u karyuika MHIyKTUBHOCTU
B. KaTymika nHIyKTHUBHOCTH

I'. Kongencarop

B
4. k)
Hassanue snemenma:
A. unucrop
b. Tpanzucrop
B. lnox
I'. Tpunucrop
12 OI1.04 Dnextponuka | OK 02. VY.1cobupath npocreiimme 3amucaTh nonapHo OyKBbI U HHUQPHI (B 3aBUCHMOCTH OT A4B2B3T'1
10muH u Hcnons3oBath JNEKTPUYECKUE LIETIH; 3aJlaHKs) BapUaHTOB OTBeTa (Hampumep, Al unu b4)
A MHUKpPOIPOIIECCOPHAs | COBPEMEHHBIE VY .2BbI0MpaTh
TEeXHHKa CpeICTBa IIOUCKA, NIEKTPOU3MEPUTETHHBIE CooTHecuTe Ha3BaHUE CXEMbI HEYTIPaBIAEMOI0
aHanu3a u pUOOPEI; BBINIPSIMHUTEIISI K COOTBETCTBYIOIIEro Koaddunnenra
MHTEPIPETALIH ¥.3 onpenensaTe napamMeTpsl ITyJIbCALAN:
uHpopManuy, u 3JEKTPUYECKHX LETICH; Hassanue cxemvl guinpamumens:
nHpopmanmonasie | 3.1 cymHOCTh (PU3HUECKUX 1.0HOda3HbIH 0AHONIOIYIEPHOIHBII BEIIPSIMHUTENb
TEXHOJIOTHH JJISI MPOLIECCOB, TPOTEKAOLINX B 2.0nHO(a3HBIH MOCTOBOH BBIPSIMUTEID
BBITIOJTHEHHS 33/1a4 | JIEKTPUUECKUX U MATHUTHBIX 3. Tpéxda3Hblii 0JHOIOIYEPHUOAHBII BBIIPSIMUTEIb
npodeccroHaNbHOM | Hemnsx; 4.TpéxdazHblil ABYXMOIYIEPHOIHBII BBITPIMHUTEIb
JIeSITEIbHOCTH 3. 2 mocTpoeHue MeKTpudeckux | Koosghduyuenm nyrvcayuu:
LeTIel, TOPAOK pacdeTa ux A. 0,057
apaMeTpoB; b. 0,67
3. 3 crocoObl BKIIFOUCHHS B. 0,25
JJEKTPOU3MEPUTEIIBHBIX r. 1,57
puOOPOB ¥ METOJIBI H3MEPEHHH
JJIEKTPUYECKHUX BEIHUHH.
13 OI1.04 Dnexrpornka | OK 02. V.1cobupats nmpocTeimrie 3anwmcaTh monapHo OYKBBI ¥ HU(PHI (B 3aBUCHIMOCTH OT A3B4B1 T2
10mMuH u Hcnonb3oBath 3JIEKTPUUYECKUE LIETIH; 3a/laHus) BapUaHTOB oTBeTa (Hampumep, Al wmu b4)
A MUKpONPOILIECCOPHAs | COBPEMEHHBIE V.2BbI0OUpAaTH
TEXHHKa Cpe/cTBa MOUCKa, JJIEKTPOU3MEPHUTEIbHBIE CooTHecHTe Ha3BaHNE CXEMBI CTIIAKUBAIOLIETO (UIIBTPA U
aHaIM3a U puoOopHI; HCIIONIb3yEMbIe B HEM 3JIEMEHTHI:
MHTEpPIpETALIH V¥.3 onpenensaTe napamMeTpsl Ha3zeanue cxemol canasicusaiowe2o guiompa:
nHpOpPMALNH, U JNEKTPUYECKUX LENeH; 1.L-pumetp
nHpopmanuoHHsle | 3.1 cymHOCTH PH3MUECKUX 2.C-duibtp
TEXHOJIOTHH IS MIPOIIECCOB, MPOTEKAONINX B 3.RC-dpuibtp
BBIIIOJIHEHMSI 3a/1a4 | JIEKTPUUYECKUX U MarHUTHBIX 4.RL-¢punbTp




INEKTPOU3IMEPUTETBHBIX
puOOPOB U METOABI U3MEPEHUIA
INEKTPUYECKUX BEITUUMH.

14 OI1.04 Dnextponuka | OK 02. VY.1cobupatk npocreiimme 3amucaTh HUQPH BapUaHTOB OTBETA B MOPSIIKE 4213
4 MuH u Hcnonb3oBaTh AIIEKTPUUYECKHE LIETIH; YBEIMYEHUS KOJIMUECTBA TUPUCTOPOB B YIPABIISIEMbIX
b MUKpPOIPOIIECCOPHAs | COBPEMEHHBIE V.2BbI0UpaTh BBIPSIMUTENAX Oe3 MPpoOeIOB U 3HAKOB MPEITHMHAHMS
TEXHHKA CpeACTBa IOUCKA, 3JIEKTPOU3MEPUTEIbHBIE (mampumep, 4132)
aHanmm3a u IpUOOPEI;
MHTEPIPETALNH ¥.3 onpenensaTe napamMeTpsl Pacnionoxwute ynpapisieMble BBIIPSIMUTEIH B TIOPSAKE
uHpopManuy, u SIIEKTPUUYECKHX IIETIEH; YBEIMYICHUS KOJINIECTBA THPUCTOPOB!
uHpopMmanuoHHsle | 3.1 CYymHOCTH PU3NUECKUX 1.TpéxdasHblif 0OTHOMIOIYTICPHOIHBIN
TEXHOJIOTHUH IS MPOLIECCOB, MPOTEKAIOIIUX B 2.0xHO0(a3HBII MOCTOBOM
BBITIOJTHEHHS 33/1a4 | JICKTPHUUECKUX U MATHUTHBIX 3. Tpéxdasnblif MOCTOBOI
npodeccroHabHOM | Hemnsx; 4.0pnH0(Da3HbII 0THONOTYIEPUOTHBIH
JIeSITeTTbHOCTH 3. 2 mocTpoeHHE MEKTPUIECKUX
Leney, nopsaIoK pacyeTa ux
apaMeTpoB;
3. 3 cnocoObl BKIIOYECHHS
NIEKTPON3MEPUTETHHBIX
puOOPOB ¥ METOIBI M3MEPEHHUH
JJEKTPUYECKHUX BETHUHH.
15 OI1.04 Dnexrponuka | OK 02. V.1cobupats npocTeimrie 3anmcaTh TU(PH BAPHAHTOB OTBETA B TIOPSIKE 4123
4 MuH u Hcnons3oBaTh JJIEKTPUYECKHE 1IETIH; YBEIMYEHUS JaThl U300pETEHHS 3JIEKTPOHHOTO YCTPOHCTBA
b MUKpONPOILIECCOPHAs | COBPEMEHHBIE V.2BbI0UpAaTH 0e3 mpoOeToB U 3HAKOB MpEeNUHaHUs (Hanpumep, 4132)
TEXHHKa Cpe/cTBa MOUCKa, 3JIEKTPON3MEPHUTENbHBIE
aHanu3a u pUOOPEI; Pacnonoxure n300peTeHns 3eKTPOHHBIX YCTPOMCTB B
HUHTEPIPETANNU V.3 onpenenaTs mapaMmeTpsl XPOHOJIOTMYECKOH MOCIIeI0BaTeNbHOCTH (0T Ooiee
undopmanuu, u IEKTPUUIECKUX LIeMeil; paHHero K 0oJiee O3AHEMY):
undopmanmonusie | 3.1 cymHOCTh GU3NUECKUX 1.M300peTeHne TeneBUACHUSI
TEXHOJIOTHH IS MIPOIIECCOB, MPOTEKAIONIUX B 2.M300peTeHne pasiMoIoKaluOHHON CTaHIIH
BBINOJIHEHNA 3a7]ad | 3JMEKTPHYECKUX M MarHUTHBIX 3.M300peTeHne nepcoHaNILHOr0 KOMITBIOTEpa
npodeccroHaNBHON | 1emnsX; 4.Uz00peTenue paano
JIeSITETbHOCTH 3. 2 HOCTPOEHHE IIEKTPUIECKUX
Lene, NopsaaoK pacyera ux
apameTpoB;
3. 3 criocoOb! BKIIIOYEHHS
JJIEKTPONU3MEPHUTENBHBIX
MpHOOPOB M METOBI H3MEPEHUIN
IEKTPUYECKHUX BEJIUYNH.
16 OI1.04 Dnextpornka | OK 02. ¥.1cobupats npocTeiirme Bri6patb o/1iH BEpHBIIl OTBET. 2
4 muH u Hcnons3oBaTh 3JIEKTPUYECKUE LICTIH; 3anucarh TOJILKO HOMEp BRIOPAaHHOTO BapHaHTa OTBETA.
B MHKPOTIPOIIECCOPHAS | COBPEMEHHBIE V.2BBIONpATH 3anucarh apryMeHThl, 000CHOBBIBAIOIIHNE BEIOOP OTBETA Ob6ocHoBaHue:




TCXHHKaA

CpelcTBa MOHCKa,
aHaIM3a u
MHTEPIPETALIH
undopmanuu, u
nH(OpMaLMOHHbIE
TEXHOJIOTHH JIJISI
BBITIOJTHEHHS 33124

AIIEKTPOU3MEPHUTEIILHBIE
IpUOOPEL;

V.3 onpenensts napameTpbl
AIIEKTPUUYECKHX LIeTIeH;

3.1 cymHOCTh (PU3UUECKUX
MPOLIECCOB, IPOTEKAIOLIHNX B
NEKTPUUECKUX U MATHUTHBIX

Kaxoit u3 BuioB ipo60st IPUBOJHUT K HEOOPATUMOMY
paspyLeHuro p-n nepexona?

1. TyHHenbHbIH
2. TennnoBoit
3.JIaBUHHBIH

B pexumbl
TYHHEIIBHOTO U
JTABUHHOTO TIPO00s
BBOJISATCSA
CIICI[UANIBHBIC JIHOIBI,
9TO PEKHUMBI UX

npodeccroHanbHON | 1emnsx; 4.CaetoBoit paGotel. CBETOBOrO
JESATEIBHOCTH 3. 2 TOCTPOCHNE TEKTPHUECKUX npoGosi He
enei, TopAIoK pacyera ux CyILIeCTByeT
apaMeTpoB;
3. 3 criocoOBI BKITIOYECHUS
NIEKTPON3MEPUTETHHBIX
MPUOOPOB M METOBI H3MEPEHUI
UIEKTPUYECKUX BEJIUUUH.
17 OI1.04 Dnextponuka | OK 02. VY.1cobupatk npocreiimmne Br16path o/1uH BepHBIl OTBET. 2
4 muH u Ucnons3zoBarb 3JIEKTPUYECKUE LICTIH; 3anucarh TOJILKO HOMEp BRIOPAaHHOTO BapHaHTa OTBETA.
B MHUKpPOIPOIIECCOPHAs | COBPEMEHHBIE VY .2BbI0UpaTh 3amucaTh apryMeHTbl, 000CHOBBIBAIOIUE BEIOOD OTBETA Oo6ocHoBaHme:
TEeXHHKa CpeICTBa IIOUCKA, 3JIEKTPOU3MEPHUTEIIbHBIE
aHaIM3a U puOOpPHI; Kaxk Ha3pIBaeTCs 3JIEKTPO, SNEKTPUIESCKUM MOTIEM SrekTpox,
MHTEPIPETALIH V¥.3 onpenensaTe napamMeTpsl KOTOPOTO M3MEHSIOT IPOBOIMMOCTh B KaHaJIe MOJIEBOTO IIEKTPHUYECKAM
uHpopmManuy, u JJEKTPUYECKHX LETIeH; TpaH3ucTopa? T0JIEM KOTOPOTO
nHpopmanmonnsie | 3.1 cymHOCTh (GU3HUECKUX H3MEHSIIOT
TEXHOJIOTHH JIJISI MPOLIECCOB, IPOTEKAIOLINX B 1.Croxom TIPOBOINMOCTH B
BBINOJIHEHNA 3a7]ad | 3JMEKTPHYECKUX M MaTHUTHBIX 2.3aTBOp KaHale MoJIeBOro
npodeccroHanpHON | Hemsix; 3.Hcrox TpaH3HCTOpa
JEATEeIIbHOCTU 3. 2 noctpoenue ekTpuyeckux | 4.Ilomioxka HA3IBACTCS 3aTBOP.
Lene, nopsaI0K pacuera ux DIIeKTPO/IA TIOUIOKKA
1apaMeTpoB, HE CYIIECTBYET.
3. 3 criocoObl BKIOYEHUS
3JIEKTPON3MEPHUTENBHBIX
npuOOPOB ¥ METOJIBI I3MEPEHHH
JJIEKTPUYECKHMX BEIHYHH.
18 OI1.04 Dnextponuka | OK 02. V.1cobupats npocreiimme BbIOpaTh HECKOJIBKO BEPHBIX BADHAHTOB OTBETOB (2 MiH 134
SMuH u Hcnons3oBaTh JJIEKTPUYECKHE 1IETIH; 3).
r MHKPOIIPOIIECCOPHAst | COBPEMEHHBIE V.2BBI0MpaTh 3ammcaTh MOCJIEI0BATEILHO HOMEPa BIOPaHHBIX Oo6ocHoBanme:
TEXHUKA Cpe/cTBa MOUCKa, JJIEKTPOU3MEPHUTEIbHBIE BapuaHTOB 06€3 NPOOEIIOB ¥ 3HAKOB MPETTNHAHUS BeIBoIBI TpHHUCTOPA
aHaJIM3a u prOOPET; (mammpumep, 124). Ha3bIBAIOTCS aHOJ,
HUHTEPIIPETALUU VY.3 onpenenars mapaMmeTpol 3anmcaTh apryMeHTHI, 000CHOBBIBAIOIIHE BEIOOP KAXKIOTO | KaTOO |
nHpOpPMALNH, U ANIEKTPUIECKUX IIETei; 13 OTBETOB YOPaBISIOMUN
nHpopmanmoHHsle | 3.1 cymHOCTh GH3MUECKUX anekTpoA. BeiBona

TCXHOJIOTHH JJIA

MPOLIECCOB, NPOTEKAMOIIHX B

Kak Ha3pIBarOTCS BBIBOABI TPHHUCTOPA?

TPHOJ Yy TPHHHUCTOPA




BBITIOJIHCHHUS 3a1a4

QJICKTPUYCCKUX U MArHUTHBIX

HE CYLIECTBYET.

TEXHOJIOTHH IS
BBINTOJTHEHUS 33124
npodeccnoHaTLHOMI
JIESITEIBHOCTH

MPOLIECCOB, TPOTEKAIOLIHX B
JJEKTPUYECKUX ¥ MArHUTHBIX
LETsX;

3. 2 mocTpoeHHE MEKTPUIECKUX
Lenen, NopsI0K pacyeTa ux
apameTpoB;

3. 3 c1ocoObl BKIIOYEHUS

npoQeCCUOHATIBHOMN | LemsX; 1.Anog
JIeSITeIIbHOCTH 3. 2 noctpoenue anekTpudeckux | 2.Tpuon
Hene, nopsIoK pacyera ux 3.Karog
apameTpoB; 4.Y1paBisIOUHiA 3JIEKTPO/
3. 3 criocoObI BKITIOYEHUS
3IIEKTPOU3MEPHUTEIBHBIX
puOOPOB M METOIBI H3MEPEHHUH
IIEKTPUUECKHUX BEJINYHH.
19 OI1.04 Dnextpornka | OK 02. V.1cobupats npocTeirie Br1Opath HECKOIBKO BEPHBIX BAPHAHTOB OTBETOB (2 HIIH 234
SMUH u Hcnonbs3oBaTh 3JIEKTPUYECKHE IICTIH; 3).
r MHKPOIIPOIIECCOPHAst | COBPEMEHHBIE V.2BBI0UpATH 3ammcaTh MOCJIEI0BATEIFHO HOMEPa BHIOPAHHBIX Oo0ocHoBanme:
TEXHHKa CpeZCTBa MOUCKa, 3JIEKTPON3MEPHUTEIBHBIE BapuaHTOB 0€3 IPOOEIOB 1 3HAKOB MPETTNHAHUS BriBoibI
aHaJIu3a u pUOOPEI; (mampumep, 124). OUMOIIPHOTO
MHTEpPIpETALIH V.3 onpenensts mapameTpbl 3amucaTh apryMeHTbl, 000CHOBBIBAIOIIUE BEIOOD KAXKIOr0 | TpaH3HCTOpa
undopmanuu, u NIEKTPUYECKUX LIeneil; U3 OTBETOB Ha3bIBaroTCA 0asa,
uHdopmanmonusie | 3.1 cymHOCTh GU3NUECKUX SMUTTEP U
TEXHOJIOTHH IS MIPOIIECCOB, MPOTEKAIONIUX B Kak Ha3bIBalOTCsI JJIEKTPO/IbI Y OUITOISIPHOTO KoJIeKTop. BriBoga
BBITIOJTHEHHS 33/1a4 | DJICKTPUYECKUX U MATHUTHBIX TpaH3ucTopa? aHOJl y TPaH3UCTOPA
npodeccrnoHanbHON | 1emnsx; HE CYIIECTBYET.
IEeATEIbHOCTH 3. 2 IOCTPOEHUE IINEKTPUUECKUX 1.AHoZ
Lenem, nopsIoK pacyera ux 2 Konnexrop
apaMmeTpoB, 3.baza
3. 3 crocoOBI BKITFOUECHUS 4.OMuTtTep
AIIEKTPOU3IMEPHUTENBHBIX
npuOOPOB M METOJIBI K3MEPEHHI
IIEKTPHUUYECKHUX BEJINYMH.
20 OI1.04 Dnektponuka | OK 02. V.1cobupath npocTeiiie IIpoaymarth JOTHUKY U MOJTHOTY OTBETA. IIpumep oTBeTa:
10mMuH u Hcnonb3oBaTh ANIEKTPUUECKHE LICTIH; 3amnucaTh OTBET, UCIOJIb3Ys YETKHUE KOMIIAKTHbIE
A MMKPOIPOILIECCOPHAs. | COBPEMEHHbIE V .2BBIOUpaTH (bopMyITHPOBKH. THPUCTOP HA3BIBACTCS
TEXHHKa CpeICTBa MIOUCKA, ANIEKTPOU3MEPUTEITHHBIE 10J1y yIIPABISEMBIM
aHaIM3a U puoopHI; [Toyemy THpHCTOpP Ha3bIBAETCS MOy YIPABISIEMBIM JIEMEHTOM, T.K. IIPH
MHTEPIPETALNH V.3 onpenensaTs mapameTpol aneMeHToM. OTBET JJOJKEH OBITh OOBSICHEH JIOTHUECKH U T0/1aue TOKa Ha
nHdopmanuu, u JJIEKTPUYECKHX LIETIeH; YETKO CHOPMYITHPOBAH. YIPABISIOLIH
nHdopmanmonusie | 3.1 cymHOCTh (PU3HUECKUX 3IIEKTPO THPUCTOP

OTKPBIBAETCS, a IIPU
OTKJIFOYEHHUU 3TOTrO
TOKa HE 3aKPbIBACTCA.




INEKTPOU3IMEPUTETBHBIX
puOOPOB U METOABI U3MEPEHUIA
INEKTPUYECKUX BEITUUMH.

21 OI1.04 Dnextponuka | OK 04. VY.1cobupatk npocreiimme 3amucaTh nonapHo OyKBbI U HHUQPHI (B 3aBUCHMOCTH OT A3B4B2T1
10muH u O pexTrBHO JNEKTPUYECKUE LICTIH; 3aJlaHKs) BapUaHTOB oTBeTa (Hampumep, Al unu b4)
A MHKPOIIPOIIECCOPHasl | B3aUMOJICHCTBOBATh | Y.2BBIOUpATh
TEXHHKa u paborats B AIIEKTPOU3MEPHUTEIILHBIE CooTHecuTe Ha3BaHUE LUPPOBOTO YCTPOUCTBA U €T0
KOJUICKTHBE U puOOpPHI; Ha3Ha4YCHHUE!
KOMaH/ie V.3 onpenensts napameTpsl Yempoucmea:
3EKTPUUYECKUX LIENEH; 1.Jlornyeckunii 2€EMEHT
3.1 cymHOCTh PU3HUECKIX 2.CIBUTOBBIN pETHCTP
MPOLIECCOB, TPOTEKAOLINX B 3.ITapamnensHbIA perucTp
3JIEKTPUYECKUX W MArHUTHBIX 4.1udparop
LENsX; Hasnauenme:
3. 2 moctpoenue ekTpudeckux | A. IlpennasHaden ajis 3amucu, XpaHEeHHUs U BBIIAYU
Lernei, IopsAoK pacyera ux uH(OpMaLUH, IPEICTABICHHOH B BU/IE JBOUYHBIX KOJOB
apaMeTpoB; b. IIpennasnadeH a1s npeobpa3oBaHUs CUTHAIA Ha OJTHOM
3. 3 crocoObl BKIFOUYCHUS U3 BXOJIOB B N-pa3psiIHOE IBOUYHOE YUCIIO
AIIEKTPOU3IMEPHUTENBHBIX B. IIpennaznaueH 1is ciBUra COJCPKUMOTO B CTOPOHY
puOOPOB M METOJIBI I3MEPEHUH | CTapIINX WM MIIAIIINX Pa3psaoB
JJEKTPUYECKHUX BETHUHH. I'. IlpentHasHaueH ISl pean3aliiy JIOTHUECKUX (DYHKIMH
22 OI1.04 Dnexrponuka | OK 04. V.1cobupats npocTeimrie 3anwmcaTh monapHo OYKBBI ¥ HU(PHI (B 3aBUCHIMOCTH OT A3B4B1 T2
10MuH u O¢pdexTuBHO JJEKTPUYECKHUE LIS 3a/laHus) BapUaHTOB OTBeTa (Hampumep, Al mwmu b4)
A MHUKPOTPOIIECCOpHAs | B3aWMOJICHCTBOBATh | Y.2BEIOMpPATh
TEXHHKa u paborath B 3JIEKTPON3MEPHUTENbHBIE CooTHecHTe Ha3BaHUE IEKTPOHHOTO YCTPOICTBA U €T0
KOJUICKTHBE U npuoopHI; OCHOBHOT'O Mapamerpa.
KOMaHj1e V.3 onpenensTh napaMmeTpbl Yempoiicmea:
3JIEKTPUUYECKUX LEneH; 1.Ycunurensb
3.1 cyImHOCTh PU3HYESCKIX 2.Crabunuszatop
IIPOLIECCOB, TPOTEKAOIUX B 3.CrinaxxuBaroniuii GpuibTp
ANIEKTPUYECKUX U MATHUTHBIX 4.BrinpsMurens
LeTsX; OcHognvle napamempo:
3. 2 noctpoenue anekTprdeckux | A. Koaduunenr crinaxuBanuns
Lene, NopsaaoK pacyera ux b. Koaddumment mynbcaunit
apameTpoB; B. Koaddunuent ycnnenus
3. 3 criocoOb! BKIIIOYEHHS I'. KoaddummenT cradunuzanuu
JJIEKTPONU3MEPHUTENBHBIX
npuOOPOB M METOJIBI K3MEPEHHI
IIEKTPHUUECKHUX BEJINYUH.
23 OI1.04 Dnextpornka | OK 04. ¥.1cobupats npocTeiirme 3anncaTh HU(PH BAPHAHTOB OTBETA B IOPSIKE 4231
4 MuH u O dexTuBHO JNEKTPUYECKHUE LIETIH; YBEIMUYEHUS KOJIMYECTBA JIOTHYECKUX JIEMEHTOB AJIs
b MHKPOTIPOIIECCOPHAs | B3aUMOJCHCTBOBATh | Y.2BBIOMpATh peaNM3anuy TPUITepoB 6e3 mpoOeIoB U 3HAKOB




TEXHHMKA u paborats B JNEKTPOU3MEPUTEIIbHBIE npenuHaHus (Hanpumep, 4132)
KOJUICKTHBE U IpUOOPEL;
KOMaHJie V.3 ompenensaTs napaMeTpsl Pacnonoxure HOMepa TPUITEPOB B MOPSAKE YBETHUCHUS
UEKTPUUYECKUX Lieneii; KOJIMYECTBA JIOTHYECKUX DJIEMEHTOB, HEOOXOIUMBIX ISl
3.1 cyIHOCTh PU3HYECKIX UX peanu3aiuu;
MPOLIECCOB, MPOTEKAIOLIUX B 1.JK-tpurrep
AIIEKTPUIECKUX W MarHUTHBIX 2.D-tpurrep
Lensx; 3.T-Tpurrep
3. 2 moctpoenue >exTpuaeckux | 4.RS-tpurrep
Leneu, nopsaIoK pacyeTa ux
apaMeTpoB;
3. 3 criocoOBI BKITIOYECHUS
IEKTPOU3MEPUTETHHBIX
MPUOOPOB M METOBI H3MEPEHUI
UIEKTPUYECKUX BEJIUUUH.
24 OI1.04 Dnextponuka | OK 04. VY.1cobupatk npocreiimmne 3amucaTh HUQPHI BADHAHTOB OTBETA B MOPSAKE 3421
4 MuH u S pexTrBHO NIEKTPUYECKHE IIeTIH; YBEJIMUEHHUS KOJIMYECTBA JJIOTHYECKUX 3JIEMEHTOB IS
b MUKPOIIPOIIECCOPHAsl | B3aUMOJICHCTBOBATh | Y.2BBIOUpATh peanu3aIy TpUrrepon 0e3 mpooOeIoB 1 3HaKOB
TEXHHMKA u paboTath B JNEKTPOU3MEPUTEIIbHBIE npenuHaHus (Hanpumep, 4132)
KOJUICKTHBE U puOOpPHI;
KOMaH/1e ¥.3 onpenensaTe HapaMeTpsl Pacmionoxwute 1udpoBeIe MUKPOCXEMBI B IOPSIKE
JJEKTPUYECKHX LETIeH; YBEIMYEHUS KOJIMUECTBA AKTUBHBIX 3JIEMEHTOB,
3.1 cymHOCTh (PM3HUECKUX HEOOXOAMMBIX JJISl UX PEeATU3aALNN;
MPOLIECCOB, MPOTEKAIOLIUX B 1.Mukpocxema, peanusytomas AJIY
NIEKTPUIECKUX U MaTHUTHBIX 2.Muxkpocxema, peaau3yomnas MyJIbTHIIEKCOP
LETISIX; 3.Mukpocxema, peaau3yomias JOTHIeCKUe JIeMEHTHI
3. 2 moctpoeHue MekTpudeckux | 4.Muxpocxema, peannusyromas TpUIrepsl
Lene, nopsaI0K pacuera ux
apaMeTpoB;
3. 3 criocoObl BKIOYEHUS
3JIEKTPON3MEPHUTENBHBIX
puOOPOB ¥ METOJIBI I3MEPEHHI
JJIEKTPUYECKHMX BEIHYHH.
25 OI1.04 Dnexrponuka | OK 04. V.1cobupats npocreiimme BrI1OpaTh 0J1MH BEpHBI OTBET. 1
4 MuH u S pexTrBHO JJIEKTPUYECKHE 1IETIH; 3amucaTh TOJIHKO HOMEP BBIOPAHHOTO BapHaHTa OTBETA.
B MHKPOIIPOIIECCOPHAasl | B3aMMOJICHCTBOBATh | Y.2BBIOMpATh 3amucaTh apryMeHTbl, 000CHOBBIBAIOIIME BEIOODP OTBETA OobocHoBaHmne:
TEXHHKa u paborats B 31EeKTPOU3MEPUTENIBHBIE
KOJUIEKTHBE H npuoOOpPHI; TepMopesncTop
KOMaHJ1e V¥.3 onpenensaTs napaMeTpsl TepMOpe3HcTOp — 3TO MOTYNPOBOAHUKOBEIN PE3UCTOP, B | ppyMeHsieTcs 1is
ANIEKTPUIECKUX IIETei; KOTOPOM HCITONIB3yETCS 3aBUCHMOCTD H3MEpEeHHs

3.1 cymHoCTh PU3MIECKUX
IPOLIECCOB, IIPOTEKAFOLINX B

1.351eKTPUIECKOTO COMPOTHUBIICHNUS ITOTYIIPOBOAHUKOBOTO

TeMITepaTypsl 1
HCTIONIb3YEeT




3IEKTPUUECKUX U MarHUTHBIX MaTrepHana oT TeMIepaTypbl 3aBUCHMOCTb
Lesix; 2.37IEKTPUYECKOTO CONPOTHUBIIECHHUS NOIYNIPOBOAHUKOBOTO | 3IEKTPHIECKOTO
3. 2 IOCTpOCHHUE EKTPUYECKUX | MaTepuaa oT CBeTa COIPOTUBJICHUS
uenel, NopsAaoK pacyera Ux 3.3JIEKTPHYECKOT0 CONPOTUBIIEHUS MOITYIIPOBOJHUKOBOIO | MOIYNPOBOJHUKA OT
apaMeTpOB; MaTepuaa OT 3JIEKTPOMarHUTHOTO MO TeMIepaTypsbl
3. 3 cnocoOb! BKIIOYEHHS 4.31EKTPUUECKOTr0 COMPOTHBICHHS NOIYIPOBOAHUKOBOTO
3IIEKTPOU3MEPHUTEIBHBIX MaTeprana oT PaaualMOHHOTO H3ITyICHHS
puOOPOB M METOIBI H3MEPEHHUH
IIEKTPUUECKHUX BEJINYHH.
26 OI1.04 Dnextpornka | OK 04. V.1cobupats npocTeirie Br1Opatb otuH BepHBIil OTBET. 3
4 MuH u D¢ pexTnBHO 3JIEKTPUYECKHE IICTIH; 3amucaTh TOIBKO HOMEP BHIOPAaHHOTO BapHaHTa OTBETA.
B MHUKPOTPOIIECCOpHAs | B3aWMOJIeHicTBOBAaTh | Y.2BEIOMpPATh 3ammcath apryMeHTHI, 000CHOBBIBAIOIIHE BEIOOP OTBETA ObocHoBaHue:
TEXHHKa u paboTats B 3JIEKTPON3MEPHUTEIBHBIE
KOJUIEKTHBE U IpuOOpBHI; B xaxoM rony Oblla 3allaTeHTOBaHA IIepBas B 1959 roxy,
KOMaHJIe V.3 onpenensaTs napaMeTpol HOJIyIPOBOJIHUKOBAs MUKpocxema? HE3aBHCHMO APYT OT
DIIEKTPUYECKUX LIETIEH; npyra, Jxek Kun6u u
3.1 cymHoCcTh Qu3HUecKux 1. 1859 . Po6ept Hoiic
MPOLIECCOB, IPOTEKAIOLINX B 2.1919T. 3aMaTEHTOBAIM CBOM
DIIEKTPUYECKUX U MAaTHUTHBIX 3.1959T. TepBBIC
OCTIAX, 4.1989r. HOJIyIPOBOJHUKOBBIE
3. 2 HOCTPOEHHE DINEKTPUIECKHX MHKDOCXEMBL.
1enei, TopsaoK pacyera ux
apaMeTpoB;
3. 3 criocoOBI BKITIOYEHUS
3NIEKTPOU3MEPUTENBHBIX
IpuOOPOB ¥ METOJIbI U3MEPEHHH
IIEKTPHUUYECKUX BEJIUYHUH.
27 OI1.04 Dnextponnka | OK 04. VY.1cobupath npocreiiiine Br16paTh HECKOIBKO BEPHBIX BAPHAHTOB OTBETOB (2 UIH 24
SMUH u S dexTrBHO NIEKTPUYECKHE IIEeTIH; 3).
r MUKPOIIPOIIECCOPHAsl | B3aUMOJIEHCTBOBATh | Y.2BBIOUpATh 3anucath MOCIEe0BATEIEHO HOMEPa BEIOPAHHBIX Oo6ocHoBaHme:
TEXHHKa u paboTath B 3JIEKTPOU3MEPHUTEIIBHBIE BapHaHTOB 0e3 MPOOEIOB U 3HAKOB NIPEIMHHAHHS
KOJUIEKTHBE H IpHOOPHIL; (nanpumep, 14). OrpuuarebHast

KOMaH/JI€

V.3 ompenensaTs napaMeTpsl
JJIEKTPUYECKHX LIETIeH;

3.1 cymHOCTh (PU3NUECKUX
MPOLIECCOB, TPOTEKAIOLIHX B
JJEKTPUYECKUX ¥ MArHUTHBIX
LeTIsIX;

3. 2 mocTpoeHHE MEKTPUIECKUX
Lenen, NopsIoK pacyeTa ux
apameTpoB;

3. 3 c1ocoObl BKIIOYEHUS

3ammcaTh ApPryMEHTHI, 060CHOBLIBaIOIIII/IC BI:I60p Kaxaoro
U3 OTBETOB

Kakwue oOpaTHbBIE CBSI3M HCHOIB3YIOTCS B 3JICKTPOHHBIX
cxemax?

1.HyneBas oOpaTHas cBSA3b
2.ITonoxutensHast oOpaTHas CBSI3b
3.EnuanyHas oOpaTHas CBS3b

oOpaTHasi CBS3b
WCIIOJBb3YETCS B
YCUITUTEINSX,
MOJIOKUTENbHA B
reHepaTopax.
Hynesoit n
€IUHUYHOM
00paTHBIX CBsI3CH HE
CYILIECTBYET.




INEKTPOU3IMEPUTETBHBIX
puOOPOB U METOABI U3MEPEHHUIA
INEKTPUYECKUX BEITUUMH.

4.0tpunarenbHas oOpaTHas CBSI3b

28 OI1.04 Dnextponuka | OK 04. VY.1cobupatk npocreiimme Br1OpaTh HECKOIBKO BEPHBIX BAPUAHTOB OTBETOB (2 UIH 134
SMuH u O pexTrBHO NIEKTPUUYECKHE LETIH; 3).
r MHKPOIIPOLIECCOPHAs | B3aUMOJEUCTBOBATh | Y.2BBIOUPAThH 3anucath NOCIEJ0BATEIbHO HOMEPa BEIOPaHHBIX ObocHoBanmue:
TEXHHKa u paborats B AIIEKTPOU3MEPHUTEIILHBIE BapUaHTOB 0e3 MPoOEIOB U 3HAKOB NPEIHHAHUS
KOJUIEKTUBE U pHOOPHI; (nanpumep, 124). MHEKpPOIIPOLECCOpSL,
KOMaH/Ie V¥.3 onpenensaTs mapaMeTps 3amucath apryMeHTEI, 000CHOBBIBAIOIIHE BEIOOP KAXKIOTO | rpyrrepsl u
SIIEKTPUUYECKHX IIETIEH; 13 OTBETOB My JIbTHILICKCOPBI
3.1 cymHOCTh (PU3HUECKUX OTHOCSTCS K
MPOLIECCOB, TPOTCKAOIIHNX B K mudpoBsiM MUKpOCXEMaM OTHOCSTCS. dpOBBIM
3JEKTPUYECKUX ¥ MArHUTHBIX MHKpOCXeMaM, a
LETsX; 1.Muxpomnpoueccopbl OIIEPALIHOHHBIC
3.2 TIOCTPOCHHE EKTPHIECKHX 2.0mnepanyoHHbIE yCUITUTENH YCHIINTENN K
uenei, NopsIoK pacyera Ux 3. Tpurrepsr AHATIOTOBEIM.
apaMeTpoB; 4. MynbTUIIIIEKCOPHI
3. 3 cnocoObl BKIIOYECHHS
3IIEKTPOU3MEPUTETBHBIX
puOOPOB ¥ METOIBI M3MEPEHHH
JJEKTPUYECKHUX BETHUHH.
29 OI1.04 Dnexrponuka | OK 04. V.1cobupats npocTeimrie IIponymarh JOTUKY U MOJHOTY OTBETA. IIpumep oTBeTa:
10MuH u O pexTrBHO JJIEKTPUYECKHE 1IETIH; 3ammcaTh OTBET, HCIOJIb3Ys YETKHE KOMIIAKTHbIE
bl MHKPOIIPOIIECCOPHasl | B3aMMOJICHCTBOBATh | Y.2BBIOMpATh (hopMyIIMPOBKH. Crabummsarop
TEXHHKa u paborath B 3JIEKTPON3MEPHUTENbHBIE HATIPSUKEHHS — 9TO
KOJUICKTUBE U pHOOPHL; Jist yero npuMeHsieTCs CTa0MIM3aTOp HAIPSDKEHUS ? YCTPOICTBO,
KOMaHjie V¥.3 onpenensaTs napamMeTphl OrtBeT momxeH ObITh YETKO CHOPMYIHPOBAH. ABTOMATHYECKH
DIIEKTPUYECKUX LIETIEH; 00eCIIeunBaroNIee
3.1 cymHoCTh Qu3HIECKUX OJUIepKAHHE
MPOLIECCOB, IPOTEKAIOLIHUX B HATIPSIKCHMS
ANIEKTPUYECKUX U MATHUTHBIX HATPY304HOTO
HCIIIX, YCTpOMCTBA C
3. 2 MOCTPOEHUE INEKTPUIECKUX 32/[aHHOM CTENEHbIO
1ernei, NopsaoK pacyera ux TOUHOCTH.
apameTpoB;
3. 3 criocoObI BKITIOYEHUS
JJIEKTPONU3MEPHUTENBHBIX
npuOOPOB M METOJIBI K3MEPEHHI
3IIEKTPUYECKUX BEIUYHUH.
30 OI1.04 Dnextponuka | OK 04. V.1cobupats npocTeitmme IIpoxymaTh JTOTUKY | MTOJTHOTY OTBETA. IIpumep oTBeTa:
10muH u O dexTuBHO JNEKTPUYECKHUE LIETIH; 3anucatb OTBET, HCHOJB3YS YETKHE KOMIIAKTHBIE
pl| MHKPOTIPOTIECCOPHAs | B3aUMOJCHCTBOBATh | Y.2BBIOMpATH (hopMyITHpPOBKH. Tpurrep — 910




TEeXHHKa u paborats B NIEKTPOU3MEPUTETHHBIE YCTPOUCTBO
KOJIJIEKTUBE U IpUOOPEL; UYro takoe Tpurrep? OTBET AOIKEH OBITh YETKO NI0CJIeI0BATENBHOTO
KOMaHJie V.3 ompenensaTs napaMeTpsl copMyIHpOBaH. THUIIA C ABYMsI
UEKTPUUYECKUX Lieneii; yCTONUUBBIMU
3.1 cymHOCTh (PU3UUECKUX COCTOSIHUSIMU
MPOLIECCOB, MPOTEKAIOLIUX B paBHOBecHS,
NEKTPUUECKUX U MATHUTHBIX MIPEeAHA3HAYCHHOE IS
LETsX; 3aIliCH B XPaHCHUS
3. 2 mocTpoeHHE NEKTPUICCKAX nHpopmanuu. [Tox
Leney, nopsioK pacyeTa ux JNEUCTBUEM BXOIHBIX
apaMeTpoB; CHT'HAJIOB TPUITEP
3. 3 criocoOBI BKITIOYECHUS MOXKET
NIEKTPON3MEPUTETHHBIX HepeKIIouaThCs U3
MPUOOPOB M METOBI H3MEPEHUI OJIHOTO YCTOMYUBOIO
UIEKTPUYECKUX BEJIUUUH. COCTOSIHUS B IPYTOE.
31 OI1.04 Dnextponuka | OK 0S. VY.1cobupatk npocreiimmne 3amucaTh onapHo OyKBbI U HHUQPHI (B 3aBUCHMOCTH OT A2B4B1 T3
10muH u OcyuiecTBIsITh JNIEKTPUYECKUE LIETIH; 3aJlaHKs) BapUaHTOB OTBeTa (Hampumep, Al unu b4)
A MHUKPOIIPOLIECCOPHAs | YCTHYIO U VY .2BbI0UpaTh
TEeXHHKa MHCbMEHHYIO NIEKTPOU3MEPUTETHHBIE CooTHecuTe Ha3BaHUE JIEKTPOHHOTO yCTPOIHCTBA U
KOMMYHHUKAIWIO HA | PUOOPHI; BBINOJHAEMYIO UM (DYHKIIHIO
rocyJapCTBEHHOM V.3 onpenenste napameTpsl Yempoucmea:
si3pIke POCCHICKON | 3JIEKTpUUECKUX LIeTel; 1.Ycunurens
denepanuu ¢ 3.1 cymHOCTh PU3HUYECKIX 2.MynbsTHBHOpATOP
y4eToM MPOLIECCOB, IPOTEKAIOLINX B 3.Crabunmsarop
ocobeHHOoCTe! 9JIEKTPUYECKUX U MAaTHUTHBIX 4.T'TIH
COLIMAJIBHOTO U LETISIX; Buinonnsemasn gynkyua:
KyJbTYPHOI'O 3. 2 mocTpoeHue MeKTpuIeckux | A. BeipabaTeiBaeT NpsIMOYTOJIBHBIE HMITYJIBCHI
KOHTEKCTA. Lene, nopsaI0K pacuera ux b. BripabaTbiBaeT nuiioo0pa3Hoe HaIpsKeHUe
IapaMeTpoB; B. YBenuuuBaeT 3HEpry0 BXOJHOTO CUTHANA 3a CUET
3. 3 criocoObl BKITFOUEHUS SHEPIUU MUTaHUA
3JIEKTPON3MEPHUTENBHBIX I'. ABTOMaTH4eCKH MOJIEPKUBACT HANIPSDKEHUE (MITH TOK)
npuOOPOB ¥ METOJIBI U3MEPEHUH | Harpy3KH ¢ 3alaHHOM TOYHOCTHIO
9NEKTPUUECKUX BEJIIMYHH.
32 OI1.04 Onextponuka | OK 0S. V.1cobupats npocreiimme 3amucaTh nonapHo OyKBBI U IUQPHI (B 3aBUCUMOCTH OT A2B3B4T1
10mun u OcyuiecTBasITh JJICKTPUYECKHUE LTI, 3aJlaHusl) BapHaHToOB oTBeTa (Hanpumep, Al uim b4)
A MHUKPOIIPOLIECCOPHAs | YCTHYIO U V.2BBI0MpaTh
TEXHUKA MUCBMEHHYIO 3JEKTPOU3MEPUTENIBHBIE CooTHecuTe cxeMy BBIIPSMUTENS U €r0 Ha3BaHUE!
KOMMYHHKAIIMIO HA | TIPHOOPEI; Cxema svinpamumenst:
rOoCy1apCTBEHHOM V.3 onpenensTh napameTpsl 1.

s13pIKe Poccuiickoi
®deneparu ¢
y4IeTOM

3JIEKTPUUYECKUX IENEH;
3.1 cymHoCTh PU3MIECKUX
MIPOIIECCOB, MPOTEKAIOIINX B




0COOEHHOCTEH
COLMAIBHOTO U

ANEKTPUYCCKUX M MAaTHUTHBIX
LIeTISX;

Y4ETOM
0coOeHHOCTEH
COIMAILHOTO U

MPOIIECCOB, MPOTEKAMONIUX B
QJICKTPUYCCKUX U MAIrHUTHBIX
LeTsIX;

I
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KyJIbTYpHOTO 3. 2 IOCTpOeHUE AIEKTPHUECKHX
KOHTEKCTa. Lernei, TopsAoK pacyera ux
apameTpoB; 2.
3. 3 cnocoOb! BKIIOYEHHS
3IIEKTPOU3MEPHUTEIBHBIX
puOOPOB M METOIBI H3MEPEHHUH
SIIEKTPUUECKHUX BEJINYNH.
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Hassanue svinpamumens:
A. OmHo(a3HbIi MOCTOBOI
b. OnHodasuelii co cpeaHeil Toukon
B. Tpéxdasnblif ABYXMOITyIEPHOIHBIH
I'. OnHoda3HbIi 0HOMOTYIEPHOIHBIN
33 OI1.04 Dnextpornka | OK 0S. V¥.1cobupats npocTeiirme 3anmucaTp momnapHo OyKBHI ¥ HH(PHI (B 3aBUCHIMOCTH OT A3B1B4T12
10muH u OcymiecTBisITh JNIEKTPUYECKHUE LIETIH; 3a[aHus) BapuaHTOB oTBeTa (Hampumep, Al mnu b4)
A MHUKPOIIPOLIECCOPHAs | YCTHYIO U V.2BBI0MpaTh
TEXHHKa MHCEMEHHYIO JJIEKTPOU3MEPHUTEIbHBIE CooTHecuTe cxeMy CTabMIN3aToOpa M ero Ha3BaHUE:
KOMMYHHUKAIMIO HA | IPUOOPHI; Cxema cmabunruzamopa.
rOCYZapCTBEHHOM V.3 onpenensTs mapameTpol 1.
a3bIKke Poccuiickoll | aIeKTpuYecKux Lenew; . Réan. LN
Denepanuu ¢ 3.1 cymHOCTh (PU3NUECKUX —




KyJIBTYpHOTO 3. 2 mocTpoeHHE IEKTPUIECKUX
KOHTEKCTa. Lene, MopsaaoK pacdyeTa ux
apaMeTpoB;
3. 3 criocoObI BKITIOYEHUS
NIEKTPOU3MEPUTETHHBIX
IpUOOPOB M METOBI U3MEPEHUI
NIEKTPUUECKHUX BEJINYNH.
Haszeanue cmabunuzamopa:
A. KoMmeHCcalMoHHBIH CTaOMIIN3aTOpP HANPSHKEHUS
b. ITapameTpuueckuil cTabnnmu3aTop HAPSHKEHHUS
B. KoMmieHcanimoHHsbI# cTabmimM3aTop Toka
I'. [Tapamerpuyeckuii cTaOUIM3aTOP TOKA
34 OI1.04 Dnextpornka | OK 05. V.1cobupats nmpocTeirie 3anmcaTh TU(PE BADHAHTOB OTBETA B IIOPSIKE 2413
4 MyuH u Ocy1ecTBIATh 3JIEKTPUUYECKHUE LIETIH; BEITIOJTHEHUSI [IelicTBUH pu moctpoeHn BAX nuona 6e3
b MUKpONPOLIECCOPHAs | YCTHYIO U V.2BbI0UpAaTH po0OeTIoB U 3HAKOB MpeNUHaHUs (Hanpumep, 4132)
TEXHHKa MHCEMEHHYIO 3JIEKTPON3MEPHUTEIbHBIE
KOMMYHHUKAIMIO HA | PUOOPHI; Pacnonoxure neiicteus npu noctpoenuu BAX nuona B
TOCyIapCTBEHHOM VY.3 onpenenars mapaMmeTphl TTOPSAAKE WX BBITIOTHEHUS !

s3p1ke Poccuiickoit
Deneparuu ¢
Y4ETOM
0coOeHHOCTE
COLIMAIBHOTO ¥
KYJIETYPHOTO
KOHTEKCTA.

3JIEKTPUUYECKUX IENEH;

3.1 cymHOCTh QU3HUECKUX
MIPOIIECCOB, MPOTEKAIONINX B
ANEKTPUIECKUX U MATHUTHBIX
LIETIAX

3. 2 IOCTPOEHUE IINEKTPUUECKUX
LeTel, MOPSI0K pacyeTa ux
apameTpos,

3. 3 crocoObl BKIIFOUEHHS

1.3amucate pe3ynbTaThl B TAOIUILY

2.Cobpats cxemy

3.IToctpouts BAX nuoma mo tabiuie

4.M3MepuTh NpsMOH 1 0OpaTHBIN TOK Yepe3 ANO/,
COOTBETCTBEHHO, IIPH PA3IIMYHBIX MPSIMBIX M 0OPATHBIX
HaIpsDKEHUX




INEKTPOU3IMEPUTETBHBIX
puOOPOB U METOABI U3MEPEHUIA
INEKTPUYECKUX BEITUUMH.

35 OI1.04 Dnextponuka | OK 0S. VY.1cobupatk npocreiimme 3amucaTh HUQPHI BADHAHTOB OTBETA B TOPSAKE 3241
4 MuH u OcyuiecTBIsITh NIEKTPUUYECKHE LETIH; BBINONIHEHMs AeiicTBuil npu noctpoenun AUX ycunmurens
b MHUKPOIIPOLIECCOPHAs | YCTHYIO U V.2BbI0UpaTh 6e3 npo0OesoB 1 3HaKOB NpenuHanus (Hampumep, 4132)
TEXHHKa MHCbMEHHYIO NIEKTPOU3MEPUTETHHBIC
KOMMYHHKAIIHIO HA | TIPHOOPET; Pacnonoxure neiictBus npu nocrpoenun AUX ycunurens
TOCYZapCTBEHHOM V¥.3 onpenensaTs HapamMeTpsl B TIOPSAIKE MX BBITOJHEHUS:
s13bIKe POCCUICKON | 3JIEKTPUUECKUX LETEH; 1.3ammcatp pe3ynbpTaThl B TAOIHILY
Denepanun ¢ 3.1 cymHOCTh (PU3HUECKUX 2./I3MepuTh BXOJHOE U BBIXOJHOE HANIPSKCHUS MIPU
y4eToOM MPOLIECCOB, TPOTEKAOLINX B Pa3JIMYHBIX YaCTOTAX BXOJHOTO CHUTHAJIA
ocoOeHHOCTEH 3JEKTPUYECKUX ¥ MArHUTHBIX 3.Co0patb cxemy
COLIMAJIBHOTO U LETISIX; 4.Tlopcunrarh KOAGGULIMEHT YCHICHUS ISl KaXK10TO
KYJIbTYpPHOTO 3. 2 IOCTpOEHUE DNEKTPUUECKUX | U3MEPEHUS
KOHTEKCTa. Lene, MopAaoK pacdyeTa ux
apaMeTpoB;
3. 3 cnocoObl BKIIOYECHHS
NIEKTPON3MEPUTETHHBIX
puOOPOB ¥ METOIBI M3MEPEHHUH
JJEKTPUYECKHUX BETHUHH.
36 OI1.04 Dnexrponuka | OK 05. V.1cobupats npocTeimrie Br1Opatb otuH BepHBIil OTBET. 2
4 MuH u Ocy1ecTBiIiTh JJIEKTPUYECKHE 1IETIH; 3amucaTh TOJIBKO HOMEpP BBIOPAaHHOTO BapHaHTa OTBETA.
B MHKPOIIPOIIECCOPHast | YCTHYIO U Y .2BBIOMpPATH 3amucaTh apryMeHThI, 000CHOBBIBAIOIINE BEIOODP OTBETA Oo6ocHoBanme:
TEXHHKa MHCEMEHHYIO 3JIEKTPON3MEPHUTENbHBIE
KOMMYHHUKALMIO HA | PHOOPHI; Yro Takoe LIAII? [IAII — 5T0 mudpo-
roCyAapCTBEHHOM Y.3 onpenenars mapaMmeTphl AHATOTOBLI
A3bIKe POCCHICKOM | DJIEKTPUYECKHX LIETEH; 1. yerporicTeo, NpeobpasytoLLiee BXOAHON aHaroroBbIi CUrHan B npeoGpasoBaTeb,
Denepanuu ¢ 3.1 cymHoCTh Qu3HIECKUX undpoBoii ko KOTOpBIH IIpeoGpasyer
YYETOM IPOLIECCOB, IPOTEKAIOLINX B 2. YCTPOWCTBO A NpeobpasoBaHns LIMGIPOBOro Koaa B 1poBoii Koz B
ocoOeHHOCTe! 3JICKTPUYECKUX U MAarHUTHBIX aHaroroBbI cvrHarn AHAJIOTOBBIN CUTHAI
COILIMAJIBHOTO U ensx; 3.VCTpOI7ICTBa, npenHasHavyeHHble Ona ycuneHnsa HanpsbKkeHns,
KYJbTYPHOI'O 3. 2 IOCTPOEHUE INEKTPUYECKUX | TOKa W MOLLHOCTW ArieKTPU4ECKOro chrHana
KOHTEKCTA. nerneii, MOPSIOK pacyera ux 4.3HeproHes3aBNCYIMas NamsITb, UCTONB3YETCS ANt XPaHEHNS
I1apaMeTpoB; Macc1Ba HeM3MeHsIeMbIX AaHHbBIX
3. 3 criocoObI BKITIOYEHUS
31EKTPOU3MEPUTENBHBIX
MpHOOPOB M METOBI M3MEPEHUN
IEKTPUYECKHUX BEJIUYNH.
37 OI1.04 Dnextpornka | OK 0S. ¥.1cobupats npocTeiirme BriOpats o1uH BEpHBIA OTBET. 1
4 muH u OCyIecTBISTh 3JIEKTPUYECKUE LICTIH; 3anucarh TOJILKO HOMEp BRIOPAaHHOTO BapHaHTa OTBETA.
B MHKPOTIPOIIECCOPHAS | YCTHYIO U V.2BBIONpATH 3anucarh apryMeHThl, 000CHOBBIBAIOIIHNE BEIOOP OTBETA Ob6ocHoBaHue:




TEeXHHKa MUCbMEHHYIO NIEKTPOU3MEPUTETHHBIE
KOMMYHHUKALIUIO HA | IPUOOPBHI; Yro taxoe AIIII? ALII - 310
rOCyJapCTBEHHOM V.3 ompenensaTs napaMeTpsl aHAIIOTOBO- LH(POBOHA
A3bIke POCCHICKON | SEKTPUYECKHX LeNel; 1. ycrpoiicTBo, npeobpasytoLLiee BXOAHON aHaror OBbIi CUrHar B peobpasoBaTens,
Denepanun ¢ 3.1 cymHocTh QusHUecKux undposoit Ko KOTOPBIii IpeoGpasyer
y4eToM MPOLECCOB, IPOTEKAIOLINX B 2. YCTPOWCTBO Afi NpeobpasosaHs LMApoBOro Koga B AHATIOTOBEIM CHTHAI B
0CcOOCHHOCTEH SJICKTPUICCKUX M MAarHUTHBIX aHaroroBbIv curHan uuhpoBoit
COLMAIIEHOTO U HeTsX; 3.YCTPONCTBa, NpeaHasHaqHeHHbIe AnA YCUIeHNS HanpshkeHus,

KyJbTYPHOI'O 3. 2 mocTpoeHHE NEKTPUIECKHK | TOKA W MOLLHOCTU 3MeKTPUYECKOro chrHana
KOHTEKCTA. nerneii, MOPSIOK pacyuera Hx 4.3HeproHes3aBNCUMas NaMsITb, UCTOSb3YETCS AN XPaHEHNS
I1apaMeTpoB; Macc1Ba HeM3MeHsIEMbIX JaHHbIX
3. 3 criocoOBI BKITIOYECHUS
NIEKTPON3MEPUTETHHBIX
MPUOOPOB M METOBI H3MEPEHUI
UIEKTPUYECKUX BEJIUUUH.
38 OI1.04 Dnekrponuka | OK 05. VY.1cobupatk npocreiimmne BpIOpaTh HECKOJIBKO BEPHBIX BAPHAHTOB OTBETOB (2 MM 124
SMUH u OcCymIecTBIITh 3JIEKTPUYECKUE LICTIH; 3).
r MHUKpPOIPOIIECCOPHAs | YCTHYIO U VY .2BbI0UpaTh 3anucath MOCIeJ0BATEIEHO HOMEpa BEIOPAHHBIX Oo6ocHoBaHme:

TEeXHHKa MHCbMEHHYIO NIEKTPOU3MEPUTETHHBIE BapUaHTOB 0e3 MPOOEJIOB U 3HAKOB MPETTUHAHUS OMIJI-noruku He
KOMMYHHKAIIHIO HA | TIPHOOPEI; (nanpumep, 124). cymecTtByeT. Ha
rocy1apCTBEHHOM V.3 onpenenars mapameTpbl 3amnmcaTh apryMeHTbI, 000CHOBBIBAIOIIHE BBIOOP KAKAOTO | OCTAJIBHBIX THIIAX
A3bIKe POCCHIICKON | 2IEKTpUYECKUX LENeH; U3 OTBETOB JIOTUKH MHKPOCXEMBI
denepanuu ¢ 3.1 cymHOCTh PU3HUYECKIX MOTYT OBITh
y4eToM MPOLIECCOB, MPOTEKAOIUX B [To Tumy peann3anuu 31EMEHTOB MUKPOCXEMBI MOTYT peanu3oBaHbI
ocoOeHHOCTeH NIEKTPUIECKUX U MaTHUTHBIX OBITH N3TOTOBJICHBI HA OCHOBE
COLMAIBHOTO U LETISIX;

KYJIbTYpPHOTO 3. 2 IOCTpOEHUE IINEKTPHUECKHUX 1.KMOII-noruku
KOHTEKCTA. Lene, nopsaI0K pacuera ux 2. TTJI-norukn
apaMmeTpos,; 3.OMJI-noruku
3. 3 criocoObl BKIOYEHUS 4. TTJI-norukn
31EKTPOU3MEPUTEIBHBIX
puOOPOB ¥ METOJIBI I3MEPEHHI
9NEKTPUUECKUX BEJIIMYHH.
39 OI1.04 Dnextponuka | OK 0S. V.1cobupats npocreiimme BbIOpaTh HECKOJIBKO BEPHBIX BADHAHTOB OTBETOB (2 MiH 23
SMuH u OcyuiecTBasITh JJEKTPUUECKUE LIETH; 3).
r MHUKPOIIPOLIECCOPHAs | YCTHYIO U V.2BBI0MpaTh 3ammcaTh MOCJIEI0BATEILHO HOMEPa BIOPaHHBIX OobocHoBaHmne:

TEXHUKA MUCBMEHHYIO 31EeKTPOU3MEPUTENIBHBIE BapuaHTOB 06€3 NPOOEIIOB ¥ 3HAKOB MPETTNHAHUS Mukponpoueccopsl U
KOMMYHHKAIIMIO HA | TIPHOOPEI; (mampumep, 24). MYJIbTUILIIEKCOPHI
rOoCy1apCTBEHHOM V.3 onpenensTh napameTpsl 3anucarh apryMeHThl, 000CHOBBIBAIOIIHNE BEIOOP KAXKIOTO | OTHOCSITCS K
s3pIKe POCCUICKON | 3JIEKTPUUECKUX LETIeH; W3 OTBETOB UG POBEIM
Denepanyu ¢ 3.1 cymHoCTh PU3MIECKUX MHUKpPOCXEMaM, a
y4ETOM IPOLIECCOB, MPOTEKAOMUX B K aHaJ1I0rOBBIM MHKPOCXEMAaM OTHOCSITCS. OIepaluOHHbIE




0COOEHHOCTEH
COLMAIBHOTO U

ANEKTPUYCCKUX M MAaTHUTHBIX
LIeTISX;

1.Muxponponeccopsl

YCUJIUTEIH U
cTabuIM3aTopsl K

KyJIbTYPHOTO 3. 2 mocTpoenue MekTpudeckux | 2.0mnepanyoHHble yCHIUTEIN aHaJOTOBBIM.
KOHTEKCTa. Hemnei, HOpAmoK pacuera ux 3.Crabunusaropsl
HapaMeTpPOB; 4.MynbTHIUIEKCOPBI
3. 3 cnocoOb! BKIIOYEHHS
3IIEKTPOU3MEPHUTEIBHBIX
puOOPOB M METOIBI H3MEPEHHUH
IIEKTPUUECKHUX BEJINYHH.
40 OI1.04 Dnextpornka | OK 0S. V.1cobupats npocTeirie [Ipomgymath JOTHKY W IOTHOTY OTBETA. IIpumep oTBeTa:
10MuH u Ocy1mecTBIATh 3JIEKTPUYECKHE IICTIH; 3ammcaTh OTBET, HCIIOIb3YS YETKHE KOMITAKTHbIC
bl MHKPOIIPOIIECCOPHAst | YCTHYIO U V.2BBI0UpATH (hOpMyITMPOBKH. OrneparoHHbIii
TEXHHKa MICEMEHHYIO 3JIEKTPON3MEPHUTEIBHBIE YCHIHTEIb —
KOMMYHUKALUIO Ha | IPHOOPHI; Kaxkoe ycTpoicTBO Ha3bIBaeTCA ONEPALUOHHBIM 3JIEKTPOHHAS CXeMa
roCyZapCTBEHHOM V.3 onpenensaTs napaMeTpol yenurenem? OTBET 10JKEH ObITh 4ETKO CHOPMYIMPOBAH. | yepmuTens Ha
A3bIKE POCCHICKOM | DJIEKTPUYECKUX LIETIEH; IIOJTyIIPOBOIHHKAX, B
Denepanun ¢ 3.1 cymHoCTh (hU3UUECKUX MHTErPaIbHOM
yueToM MPOLIECCOB, IPOTEKAIOLIHX B HCIIONHEHHAN
ocobeHHOCTEH ANIEKTPUYECKUX U MATHUTHBIX MMEIOIIEro 1BA
COIIMATBHOTO U LETsX; GaNaHCHBIX BXOJA —
KyJIbTypHOTO 3. 2 IOCTpOCHNE TEKTPHUECKUX MPSIMOiT M HHBEPCHDIA,
KOHTEKCTA. 1enei, TopsaoK pacyera ux 06Ia1AFONTHI
1apaMeTpoB, BBICOKUM
3. 3 criocoOBI BKITIOYEHUS kod(rIIeHTOM
3IIEKTPOU3MEPUTETBHBIX yCHIIeHUS
pHOOPOB M METOABI U3MEPEHUH
3JIEKTPUYECKUX BEIUYHUH.
41 OI1.04 Dnexrponuka | IIK 1.1. VY.1cobupath npocreiiiine 3amucaTh nonapHo OyKBbI U HHUGPHI (B 3aBUCUMOCTH OT A2B4B3T1
10muH u OKCILTyaTUpOBaTh 9JIEKTPUYECKUE LIETIH; 3aJlaHKs) BapHaHTOB OTBeTa (Hampumep, Al mnu b4)
A MUKPOIIPOIIECCOPHAsl | JKEJIE3HOJAOPOXKHbIH | Y.2BBIOMpaTh
TeXHUKA HO/BIKHOM COCTaB | AIIEKTPOU3MEPUTEIbHBIE CooTtHecute n300pakeHNe JIOTHYECKUX DJIEMEHTOB U
(o Bunam puoopHI; BBINOJIHAEMbIE UMH (QYHKIUH:
OJABMKHOT'O V.3 ompenensaTs napaMeTpsl H3obpadicenusn nocuteckux s1emeHmos.
COCTaBa). 9NEKTPUUECKUX LIEeTIEH; 1.
3.1 cymHOCTh (PU3NUECKUX
IPOLIECCOB, IPOTEKAIOIUX B —_ —
JJEKTPUYECKUX ¥ MArHUTHBIX
LeIsIX; 2

3. 2 mocTpoeHHE MEKTPUIECKUX
Lenen, NopsI0K pacyeTa ux
apameTpoB;

3. 3 cr1ocoOBI BKITIOYECHUS




INEKTPOU3IMEPUTETBHBIX
puOOPOB U METOABI U3MEPEHHUIA
INEKTPUYECKUX BETUUMH.

Dyuxyuu:

A. Oynkuus «1»

b. ®ynkus «1-HE»
B. ®ynkmus «AJIN»
I'. ®ynknus «<HE»

42 OI1.04 Dnexrpornnka | IIK 1.1. V¥.1cobupats mpocTeirie 3ammcath moMapHO OYKBHI M TUQPHI (B 3aBUCHMOCTHU OT A3B1B4 T2
10mMuH u DKCIUlyaTUpOBaTh 3JIEKTPUUYECKUE LIETIH; 3aaHus) BapuaHTOB oTBeTa (Hampumep, Al mmu b4)
A MUKPOIIPOIIECCOPHAs | JKEJIE3HOAOPOXKHBIH | Y.2BBIOMpaTh
TEXHHKa MOJBM)KHOM COCTaB | 3JEKTPOU3MEPUTEIIBHBIC CootHecuTe 0003HAUEHHSI MUKPOCXEMC UX Ha3HAYCHUEM:
(o Buam pUOOPEI; Muxpocxema:
MOABUKHOTO V.3 onpenensTh napaMmeTpsl 1.K555TM7
COCTaBa). ANEKTPUIECKUX LIETEH; 2.K5551P11
3.1 cyImHOCTh PU3HYESCKIX 3.K555U1ES
MIPOLIECCOB, MPOTEKAIOLIUX B 4. K5551 13
3JIEKTPUYECKUX ¥ MAarHUTHBIX Hasnauenue:
LeTsX; A. CY€T4HK 3IIEKTPHIECKUX UMITYJIbCOB
3. 2 noctpoenue anektpudeckux | b. JIByXpa3psaHblil mapajiienbHbli peructp
ueneu, nopsIoK pacyera ux B. demmdparop
[1apaMeTpoB; I'. YUerbipéxpa3psaiHblii CABUTAIOLUI PETUCTP
3. 3 criocoObl BKIOYEHUS
IEKTPON3MEPUTETHHBIX
MpHOOPOB M METOBI H3MEPEHUI
AIIEKTPUYECKUX BEITUYNH.
43 OI1.04 Dnexrpornnka | IIK 1.1. ¥.1cobupats npocTeiirme 3anncaTh IUGPH BAPHAHTOB OTBETA B IOPSIKE 4321
4 MuH u OKCITyaTHpOBaTh ANIEKTPUUYECKHE [EeTIH; yYBENMYEHUS 00bEMA TaMATH BHEITHUX 3aIIOMUHAFOIIIX
b MHKPOIIPOIIECCOPHAs | JKEJIE3HOJOPOKHBIH | Y.2BBIOMpaTh yCTpOMCTB 0e3 mpo0eIIoB U 3HAKOB NPEIMHAHUS
TEXHHMKA MOJBW)KHOM COCTaB | 31EKTPOU3MEPUTENIBHBIE (manpumep, 4132)
(o Buzam puoopHI;
HOJBU>KHOTO V.3 onpenensars mapameTpsl Pacnonoxure BHEUTHNE 3aIOMUHAIOIIUE YCTPOUCTBA B
COCTaBa). 9NEKTPUUECKUX LIEeTIEH; TIOPSIIKE YBEIMUYECHUS 00bEMA MaMsITH !

3.1 cymHOCTh (PU3NUECKUX
MPOLIECCOB, NPOTEKAOLINX B

1.HakonuTeap Ha KECTKMX MAarHUTHBIX JUCKAX




ANMEKTPUYECKUX M MATHUTHBIX
LeTsiX;

3. 2 mocTpoeHHE MEKTPUIECKHUX
Lernei, NopsaoK pacyera uxX
apameTpoB;

3. 3 criocoObI BKITIOYEHUS
3NIEKTPOU3MEPHUTETBHBIX
IpHOOPOB M METOABI U3MEPEHUH
3IIEKTPUYECKUX BEIUYHH.

2.0 - naMaTh
3.Haxonureib Ha ONTUYECKUX AUCKAX
4 Haxomnurenb Ha THOKUX MAarHUTHBIX JUCKAX

44 OI1.04 Dnexrpornnka | IIK 1.1. V.1cobupats npocTeirie 3ammcath QP BAPHAHTOB OTBETA B XPOHOIOTHIECKOI 4123
4 MuH u OKCIUTyaTHpOBaTh 3JIEKTPUYECKHE IICTIH; TIOCIIEI0BATEILHOCTH 0€3 TIPOOETIOB ¥ 3HAKOB IPETTNHAHMS
b MHUKPOTPOIIECCOpPHAst | KEJIE3HOJOPOXKHEIH | Y.2BEIOUpaTh (mampumep, 4132)
TEXHHKa MIOABIKHOM COCTaB | BJICKTPOM3MEPHUTEIBHBIC
(o Buam pUOOPEI; Pacnosoxure 3Tans! U300peTeHHs COBPEMEHHOTO
MOJIBM)KHOTO V.3 ompenensaTs mapaMeTpsl OTIEPALIMOHHOTO YCUIIUTENS B XPOHOJIOTHYECKON
COCTaBa). INEKTPUYECKUX LIETEH; nociie0BaTeNbHOCTH (0T OoJiee paHHEro K OoJee
3.1 cymHoCTh (PU3UUECKUX HO3JIHEMY):
MPOLIECCOB, IPOTEKAIOLINX B 1.Pa3pabotka Tpanzucropaoro OY
EKTPUYECKUX U MaTHUTHBIX 2.Pa3pabotka unTerpaisHoro OY
Lensix; 3.Pazpabotka OV ¢ BCTpOCHHON 9aCTOTHOH KOppeKIuei
3. 2 moctpoenue sekTpudeckux | 4.Pa3zpaborka mammoBoro OY
1enei, TopsaaoK pacyera ux
apaMeTpoB;
3. 3 criocoOBI BKITIOYEHUS
IEKTPON3MEPUTETHHBIX
MpHUOOPOB M METOBI H3MEPEHUI
IEKTPUYECKHUX BEJIUYNH.
45 OI1.04 Dnexrponuka | IIK 1.1. VY.1cobupath npocreiiiine Br16pathb o/1uH BepHEIil OTBET. 1
4 MuH u OKCILTyaTUpOBaTh 9JIEKTPUYECKUE LIETIH; 3anucaTh TOJIBKO HOMEpP BEIOPAHHOTO BapHaHTa OTBETA.
B MUKPOIIPOIIECCOPHAsl | JKEJIE3HOJAOPOXKHbIH | Y.2BBIOMpaTh 3anucaTh apryMeHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA Oo6ocHoBaHme:
TEXHHKa MOJBIDKHOM COCTaB | 3JEKTPOM3MEPUTEIIEHBIC
(o Bunam puoopHI; V3meHeHneM Kakoro napameTpa Mpou3BOANTHCS Vipasnenue
MOABHKHOTO V.3 onpenensTs mapameTpol yTIpaBJIeHUE BBIXOAHBIM HANPSDKEHHEM YIIPABISIEMOTO BBIXOTHBIM
COCTaBa). JJIEKTPUYECKHX LIETIeH; BBINTPSIMUTEINS? HAPSIKEHHUEM
3.1 cymHocTh QusHuecKux YIPaBIISIEMOro
MPOLECCOB, MPOTEKAOLUX B 1.®a3b! ynpapIsIOLUX UMITYJIECOB BBIIPSMUTEJIS
JJEKTPUYECKUX ¥ MArHUTHBIX 2. I TeNIHOCTH YIPABIISIOIIUX UMITYJIECOB [IPOM3BOUTHCS

LETsX;

3. 2 mocTpoeHHE MEKTPUIECKUX
Lenen, NopsIoK pacyeTa ux
apameTpoB;

3. 3 cr1ocoOBI BKITIOYECHUS

3.YacToTHI yIIPaBIAIOMINAX UMITYIHCOB
4. AMIUTATYTBI YTIPABISAIONINX UMITYJIECOB

M3MCHCHHEM YTJIa
yHpaBJIeHUs. YTOI
YIpaBJICHUS — 3TO
yroJi ciBura ¢as
MEXIy YIIPABIISIONIMM




AJICKTPOU3SMCPUTECIILHBIX

HUMITYJIbCOM U

IpUOOPOB M METOBI U3MEPEHUI YIPaBIsIEMbIM
IICKTPUYECKHUX BEJINYHUH. CUTHAJIOM
46 OI1.04 Dnextponuka | IIK 1.1. VY.1cobupatk npocreiimme Br1Opath 0/1uH BepHBIl OTBET. 2
4 MuH u OKCIUTyaTHpOBaTh NIEKTPUUYECKHE LETIH; 3amucaTh TOJIBKO HOMEP BBIOPAHHOTO BapHaHTa OTBETA.
B MHKPOIIPOIIECCOPHAst | JKEJIE3HOJOPOKHBIH | Y.2BBIOMpaTh 3amucaTh apryMeHThI, 000CHOBBIBAIOIME BEIOOD OTBETA OobocHoBaHMe:
TEXHHKa MOJBI)KHOM COCTaB | 3JEKTPOU3MEPUTENIBHBIE
(o Bumam puOOpPHI; Kaxomy unciy B JBOMYHOM KOZIE COOTBETCTBYET YMCIO 4 B | Uycno 2 B ABOMYHOM
MOABHKHOTO V¥.3 onpenensaTs mapaMeTps JECATHIHOM KOJIE KOJIE 3aIHChIBACTCS
COCTaBa). SIIEKTPUUYECKHX IIETIEH; kax 0100
3.1 cymHOCTh PU3HUECKIX 1. 0001
MNPOLECCOB, MPOTEKAIOIINX B 2.0100
3JICKTPUYCCKUX M MarHUTHBIX 3.0111
nensx; 4.1010
3. 2 mocTpoeHHE MEKTPUIECKUX
Leney, nopsaIoK pacyeTa ux
apaMeTpoB;
3. 3 cnocoObl BKIIOYECHHS
NIEKTPON3MEPUTETHHBIX
puOOPOB ¥ METOIBI M3MEPEHHH
JJEKTPUYECKHUX BETHUHH.
47 OI1.04 DOnexrpornuka | MK 1.1. V.1cobupats npocTeimrie Br10path HECKOJIBKO BEPHBIX BAPHAHTOB OTBETOB (2 HIIH 34
SMuH u OKCIUTyaTHpOBaTh JJIEKTPUYECKHE 1IETIH; 3).
r MHUKPOTPOIIECCOpPHAst | KEJIe3HOJOPOXKHEIH | Y.2BEIOHUpaTh 3anmcarth MoCIeI0BaTEIEHO HOMEpa BEIOPaHHBIX O6ocHoBaHue:
TEXHHKa TIOZBIKHOM COCTaB | BJICKTPOU3MEPHUTEIIBHBIE BapuaHTOB 0e3 NPOOEIOB 1 3HAKOB NPETIMHAHNUS
(Tmo Buzam nprOOPBI; (Hanpumep, 24). JU1s BOSHUKHOBEHHUS
HOABHKHOTO V¥.3 onpenensaTs napamMeTphl 3armicaTh apryMeHTbI, 000CHOBBIBAIONIME BRIOOP KaXKIOT0 | pesaTyXatolnx
COCTaBa). JNIEKTPUUECKUX LIEeTIeH; U3 OTBETOB Kone6anmii
3.1 cymHoCTh Qu3HIECKUX HE06XO0UMO
IPOLIECCOB, NPOTEKAIOIIUX B Vc0BUs BOSHUKHOBEHHS HE3aTyXalOIUX KOJeOaHuii B BBITIONTHEHHUE OalaHca
NIEKTPUYECKUX U MarHUTHBIX 3JIEKTPOHHOM I'eéHepaTope aMILINTY L U GalaHca
LETsIX; das
3. 2 noctpoenne uekTpuyeckux | 1.YcinoBue GanaHca TOKOB
Lenen, MopaJoK pacueTa ux 2.YcnoBue 6anaHca 9acToT
napaMeTpoB; 3.Ycnosue 6ananca ¢a3
3. 3 crnocoOBl BKIIFOYEHHS 4.YcnoBue OanaHca aMILTUTY
31EKTPOU3MEPUTENBHBIX
MpHOOPOB M METOBI H3MEPEHUIN
IEKTPUYECKHUX BEJIUYNH.
48 OI1.04 Dnexrpornnka | IIK 1.1. ¥.1cobupats npocTeiirme Br16path HECKOIBKO BEPHBIX BAPHAHTOB OTBETOB (2 WM 14
SMuH u OKCILTyaTHpOBaTh JNEKTPUYECKHUE LIETIH; 3).
r MHKPOTIPOIIECCOPHAs | JKEJIEe3HOIOPOKHBIN | Y.2BBIOMpaTh 3anucarth Mociea0BaTeIbHO HOMEpa BRIOPAHHBIX Ob6ocHoBaHue:




TEXHUKA HOJBIKHOM COCTaB | 3IIEKTPOU3MEPUTEIbHBIE BapUaHTOB 0e3 MPoOEIOB U 3HAKOB NPEMHHAHUS
(mo Buaam npHOOpHI; (manpumep, 24). YpaHoBOro
HOJBUXKHOTO V.3 onpenensats napaMeTpsl 3anucarh apryMeHTbl, 00OCHOBBIBAIOLINE BEIOOP KAXKIOIO | TernioBoro crocobos
COCTaBa). 3NIEKTPUUYECKUX LeTIel; U3 OTBETOB CTAGUIH3AIIIH
3.1 cymHOCTb (pU3HUECKHX 4acTOTHI TeHepaTopa
MPOLECCOB, IPOTEKAIOLINX B Croco0b! cTabUNIN3alUK 4aCTOTHI IEKTPOHHOTO He CYILIECTBYET
NEKTPUUECKUX U MATHUTHBIX reHeparopa:
LETsX;
3. 2 moctpoenue >mexTpuaeckux | 1.KBapuessrii crioco6 crabumm3anun
eTIeH, TIOPSAIOK pacdeTa ux 2.YpaHOBEI#1 crioco0 cTa0mIN3aImu
apaMeTpoB; 3.TemoBoii crioco0 cTadMIH3aIH
3. 3 crtocoOBI BKITFOUCHUS 4 TTapameTpHdecKuii cIoco0 cTabMIH3auu
3JIEKTPOU3MEPUTENBHBIX
IpHOOPOB M METOABI U3MEPEHUH
3IIEKTPUYCCKUX BEIUYHUH.
49 OI1.04 Dnextponuka | IIK 1.1. VY.1cobupatk npocreiimmne IIpogymath TOTHKY U OJTHOTY OTBETA. IIpumep oTBeTa:
10muH u OKCILTyaTUpOBaTh JNIEKTPUYECKUE LIETIH; 3anucarb OTBET, UCHOJb3Ys YETKHE KOMIIAKTHBIE
A MHKpPOTPOIIECCOPHAs | XKENE3HOAOPOXKHBIH | ¥V.2BBIOMpATH (bopMyIHPOBKH. My IbTHILIEKCOp —
TeXHUKa HOABMKHOM COCTaB | 3JIEKTPOU3MEPHUTEIIbHbIE 3TO YCTPOICTBO,
(o Bumam puOOpPHI; Uro Takoe MyabpTuILIeKcop? OTBET HOIDKEH OBITH YETKO 06eCICUNBAIONICE
MOABHKHOTO ¥.3 onpenensaTe HapaMeTpsl copMyIHpOBaH. COETMHEHHE OJHOTO
COCTaBa). JJEKTPUYECKHX LETIeH; 113 NH(OPMALHOHHDIX
3.1 cymHocTh (hU3MUECKHX BXOJIOB C
MPOLIECCOB, IPOTEKAIOLINX B BBIXOZIOM,HOMEP
3IEKTPUYECKUX U MarHUTHBIX KOTOPOTO 3a1aeTCsl B
OCIIIX, JTBONYHOM KOJIe Ha
3. 2 mOCTPOEHHE INEKTPUIECKHX aJ[PECHBIX BXOJIAX.
enei, NopsaoK pacyera Ux
apaMeTpoB;
3. 3 criocoObl BKIOYEHUS
3JIEKTPON3MEPHUTENBHBIX
npuOOPOB U METOABI U3MEPEHUi
IEKTPUUECKUX BEIUYUH.
50 OIl1.04 DOnexrponuka | IK 1.1. V.1cobupats npocreiimme IIpogymaThb NOTMKY U HOTHOTY OTBETA. IIpumep oTBera:
10MuH u OKCILTyaTHpOBaTh UIEKTPUYECKUE LETIH; 3anucarb OTBET, UCNOJIb3Ys YeTKHE KOMIIAKTHbIE
bl MHKPOIIPOLIECCOPHAs | JKEJIEe3HOAOPOXKHBIA | Y.2BBIOMpATh (OpMyIIMPOBKH. Komounamus «11y» Ha
TEXHUKA HOJBMKHOM COCTaB | 3IIEKTPOU3MEPUTEIbHBIE BXOMIbI RS—Tpurrepa
(o BuIAamM npuoOOpPHI; Yem otmmuaercst pabota RS — tpurrepa n JK - tpurrepa? 3anpeniena (Tpurrep
HOABHKHOTO V¥.3 onpenensTs napaMmeTpsl OrtBer 107KeH ObITh YETKO ChOopMyITHPOBaH. BXOJHT B COCTOSIHHE
COCTaBa). JNIEKTPUUECKUX LIETIEH; HEOIPEACIEHHOCTH).

3.1 cymHoCTh PU3MIECKUX
IPOLIECCOB, IIPOTEKAFOLINX B

JK — tpurrep npu
koMOuHamn «11» Ha




ANIEKTPUYECKUX U MarHUTHBIX
LeTsiX;
3. 2 mocTpoeHHE MEKTPUIECKHUX

BX0/1aX TIEepEKIoYaeT
uH(OpMaLUIO Ha
BBIXO/1aX Ha

Hene, nopsIoK pacyera ux MPOTUBOTIONIOKHYIO
MapameTpos,;
3. 3 cmocoObI BKITIOUEHHUS
AIIEKTPON3MEPUTEIHHBIX
pUOOPOB M METOIBI H3MEPEHHUI
ANEKTPUICCKUX BEITUIHH.
51 OI1.04 Dnexrponnka | K 1.2. IIpoBonuts | ¥Y.lcobupaTs npocreiimiie 3ammcath nomapHO OYKBHI M TUQPHI (B 3aBUCHMOCTHU OT A2B3B1T4
10MuH u TEXHUUYECKOE 3JIEKTPUUYECKUE LIETIH; 3aaHus) BapuaHTOB OTBeTa (Hampumep, Al mmu b4)
A MHKpPOTIPOIIECCOpHast | 0OCIy)KHBaHUE U V.2BbI0UpaTH
TEXHHKA PEMOHT 3JEKTPOU3MEPUTEIHHBIC CootHecute 0003HaUCHUE TPAH3UCTOPA HA
JKEJIe3HOJIOPOXKHOT | TIPUOOPHI; MIPUHIIUIIMATBHON CXeMe U ero Ha3BaHUeE:!
0 TIOJIBHXKHOTO V.3 onpenensars napaMeTphbl Obo3Hnauenue mpan3ucmopa:
coCTaBa B INEKTPUYECKUX LIETEH; 1.
COOTBETCTBUHU C 3.1 cymHoCTh (PU3UUECKUX "
TpeOOBaHUSIMHU MPOLIECCOB, MPOTEKAIOIINX B -
TEXHOJIOTHYCCKUX ANEKTPUIECKUX U MAaTHUTHBIX
TIPOIIECCOB. LIETISX; c
3. 2 mOCTpOEHHE DINEKTPUIECKHX | 2.
LeTel, TOPSI0K pacdyeTa ux K
1apaMeTpoB; b
3. 3 crmocoObl BKIIFOUEHHS
3JICKTPOU3MEPUTEIIbHBIX 3. ]
prOOPOB M METOABI U3MEPEHHIA K
DJIEKTPUYECKUX BEIIUYUH. b Eli )
4, o
c
]
M
Haszeanue mpanzucmopa.
A. bumnonsapHsiii PNPTPaH3UCTOP
b. bunonsipuelit NPNTpaH3ucTop
B. IlonieBoii TpaH3UCTOP C KaHAJIOM P THUIA
I'. ITonoBoit TpaH3UCTOP C KaHAJIOM N TUMA
52 OI1.04 Dnexrponnka | MK 1.2. IIpoBonuts | ¥Y.lcoOupats npocreiimiue 3anwmcaTh monapHo OYKBBI M HUGPHI (B 3aBUCHIMOCTH OT A2B1B3 T4
10Muu u TEXHUYECKOE 3JIEKTPUYECKUE LIETIH; 3a/laHus) BApUAHTOB OTBeTa (Hampumep, Al umu b4)
A MHUKPOMPOIIECCOpHasi | 00CIyKHBaHUE U Y.2BBIOMpaTH




TEeXHHKa PEMOHT NIEKTPOU3MEPUTETHHBIE CooTHecuTe 0003HaUEHHE IEMEHTa Ha MPUHIIMITHATBHON
JKEJIE3HOJIOPOKHOT | PHOOPHI; CXeMe U ero Ha3BaHUe!
0 MOJIBUYKHOTO V.3 onpenensaTs napaMeTphl Obosnauenue snemenma:
COCTaBa B UEKTPUUYECKUX LIeneil;
COOTBETCTBUHU C 3.1 cymHOCTh (PU3UUECKUX
TpeOOBaHUSAMHU MPOIIECCOB, MPOTEKAIOLIUX B 1. 1
TEXHOIOTHYECKUX NEKTPUUECKUX U MATHUTHBIX _9| |_
IIPOIECCOB. HeTsX; 2.
3. 2 mocTpoeHHE NEKTPUICCKAX //
IETEH, TIOPSAIOK pacdeTa ux /'\
apaMeTpoB; m
3. 3 criocoOBI BKITIOYECHUS 3. \_j
DJIEKTPOU3MEPUTENLHBIX /
MPUOOPOB M METOBI H3MEPEHUI /
NIEKTPUYECKUX BEJTUYUH.
4.
Haszeanue snemenma:
A. Bapukan
b. Crabunurpon
B. ®ortoauon
I'. Ceronuon
53 OI1.04 Dnexrponuka | IIK 1.2. [TpoBoauts | Y.lcobupark npocreiimiue 3amucaTh nonapHo OyKBbI U HHUGPHI (B 3aBUCUMOCTH OT A3Bb4B1 12
10mMuH u TEXHUYECKOE 3JIEKTPUUYECKHUE LIETIH; 3aJlaHus) BapUaHTOB OTBeTa (Hampumep, Al wmu b4)
A MHUKpPOTpOIeccopHast | 0OCIy)KHBaHUE U V.2BbI0UpAaTH
TEXHHKa PEMOHT 3JIEKTPON3MEPHUTEIbHBIE CooTtHecuTe 0003HaUEHHE TPHUITEPA HA IPHHIUITHAIBLHON
JKEJIE3HOJIOPOKHOT | TTPUOOPHI; CXEMe€ U ero Ha3BaHue!
0 MOJBHXHOTO V¥.3 onpenensaTe HapaMeTps Obosnayenue mpuzeepa.
COCTaBa B 3JIEKTPUUYECKUX LEneH; g
COOTBETCTBUHU C 3.1 cymHoCTh PU3UUECKHUX dc s
TpeOOBaHUSIMHU MPOIIECCOB, MPOTEKAIONIUX B 1R Q
TEXHOJIOTHYECKUX ANIEKTPUUECKUX U MATHUTHBIX 1.
MIPOLIECCOB. LeTsX; Q
3. 2 OCTpOEHUE IEKTPUIECKHUX T T -
Lenew, mopsaaoK pacyera ux Q
apameTpoB; 2.
3. 3 crmocoObI BKIIFOUEHHS 1oTT Q
JJIEKTPONU3MEPHUTENBHBIX -
puOOPOB ¥ METOJIBI K3MEPEHHH —c Q
JNEKTPUYECKUX BEITHYHH. 3.




i
=l Q
4.
Haszeanue mpuzeepa:
A. D - Tpurrep
b. JK - tpurrep
B. RS - tpurrep
I". T - Tpurrep
54 OI1.04 Dnekrponuka | IIK 1.2. [TpoBoauts | Y.lcobupark npocreiimme 3amucaTh HU(PHI BADHAHTOB OTBETA B MOPSAKE 4321
4 MuH u TEXHHYECKOE 3JIEKTPUYECKHE IICTIH; YBEIMYICHHUS KOJIMUECTBA nepe3anuceil napopmanuu 6e3
b MHKpPOTIPOIIeCCOpHast | 0OCITy)KHBaHUE U V.2BbIOUpaTH po0OeTIoB U 3HAKOB MpEUHaHUs (Hanpumep, 4132)
TEXHHKa PEMOHT 3JIEKTPOU3MEPHUTEIBHBIE
JKEITIE3HOIOPOKHOT | TIPHOOPHI; Pacnionoxure I13Y B nopsiaxe yBeIndIeHUsI KOTHYECTBA
0 MOZBHXHOTO ¥.3 onpenensaTe HapaMeTps CTHpPaHUA U 3aIicu HHPOPMAIHN:
cocTaBa B JNEKTPUYECKHX LETeH; 1.EEPROM (flash ROM)
COOTBETCTBHUH C 3.1 cymHoOCTh (PU3HUUECKUX 2.EPROM
TpeOOBaHUSIMHU MPOLIECCOB, MPOTEKAIOIINX B 3.PROM
TEXHOJIOTMYECKHUX 9NEKTPUYECKUX U MAaTHUTHBIX 4. ROM
MPOLIECCOB. LeTsiX;
3. 2 mocTpoeHHE NEKTPUIECKUX
Lene, nopsaI0K pacuera ux
apaMeTpoB;
3. 3 criocoOBI BKITIOYEHUS
3JIEKTPON3MEPHUTENBHBIX
puOOPOB ¥ METOJIBI H3MEPEHHH
9JIEKTPUYECKHUX BEIHUHH.
55 OI1.04 Dnexrponuka | IIK 1.2. [TpoBoguts | Y.lcobupaTs mpocreiinme 3anmcaTh TU(PH BADHAHTOB OTBETA B IOPSIKE 3142
4 MuH u TEXHHUYECKOE ANIEKTPUUECKHE LICTIH; 04YepEIHOCTH UX BBINOJIHEHHS 0e3 MpoOesoB 1 3HAKOB
b MHUKpPOIPOIIeCCOpHast | 0OCIy)XMBaHUE U Y .2BBIOUpPATD npenuHaHus (Hanpumep, 4132)
TEXHHKa pPEeMOHT AIIEKTPOU3IMEPHUTENILHBIE
KEJIE3HOJOPOKHOT | MPHOOPEI; PacnionoxwuremarupaboTh IIpolieccopa B MOPSAKE UX
0 ITOJIBMYKHOTO V.3 onpenensaT HapaMeTps BBINOJTHEHHSL:
COCTaBa B JEKTPUYECKUX LENEH; 1. Bribopka u gemmdpanys KOMaHIb!
COOTBETCTBHH C 3.1 cymHOCTh (PU3HUECKUX 2. VcnionHeHne onepanyy 1 3aIich pe3ysbraTa
TpeOOoBaHUSIMHA MPOLIECCOB, TPOTEKAIOLIHX B 3. Ompezenenye 1 BEIOOPKA ajipeca KOMaH/IblI
TEXHOJIOTHYECKUX JJIEKTPUYECKUX U MAarHUTHBIX 4. BerauciieHue apecoB ONepaHaI0B U BHIOOpKa
MPOLIECCOB. LersX; OTIEpaH/I0B

3. 2 IOCTPOEHUE IINEKTPUUECKUX
ueneu, nopsIoK pacyera ux
apaMeTpoB,




3. 3 crocoObl BKITFOUCHUS
ANEKTPOU3MEPUTEIHHBIX
puOOPOB U METOABI U3MEPEHHUIA
ANICKTPUYCCKHUX BEJIUYMH.

56 OI1.04 Dnexrponuka | IIK 1.2. [TpoBoauts | Y.lcoOupars npocreiimme Br1Opath 01uH BEpHBIl OTBET. 1
4 MuH u TEXHHUYECKOE AIIEKTPUUYECKHE LICTIH; 3amucaTh TOJIBKO HOMEP BBIOPAHHOTO BapHaHTa OTBETA.
B MHKPOIIPOIIECCOpHast | 00CIy)XUBaHUE U VY .2BBI0MpaTh 3amucaTh apryMeHThI, 000CHOBBIBAIOIUE BEIOOD OTBETA OGocHOBaANME:
TeXHHKa PEMOHT 3NEKTPOU3MEPHUTEIbHBIE
JKETIE3HOIOPOXKHOT | IPHOOPHI;
AOP PHOOPEL, Kak HassiBaercst napamerp Ol B dopmyne 1o popmyia
0 MOABU>XKHOTO V.3 onpenensts napaMmeTpsl
9 2 \/5 1 OIIpeIeNICHUS
cocTaBa B EKTPUICCKHX LIeNeH;
: ot Uy = 50, —22 = 0,450,(1 + cosar) | Beixomworo
COOTBETCTBHH C 3.1 cymHOCTh (PU3HUECKUX da = 2 2 =Y, 2 a HATDSKCHHA
TpeOOBaHUAMU MPOLIECCOB, MPOTEKAFOLINX B n
YIPaBJIsIEMOro
TEXHOJIOTUUECKHX ANIEKTPUYECKUX U MATHUTHBIX
IPOIIECCOB. LeTsIX; 1.¥Yron ynpasnenus Beinpsimutens, rae Ol—
3.2 TIOCTPOCHUEC DJICKTPUICCKUX 2.Yroa cMeleHus YIroJI YIpaBICHUS
Henei, mopamoK pacyera ux 3.Yron noBopora
apaMeTpoB; 4.Yron HaKIoHa
3. 3 cnocoOBbl BKIIOYECHHS
JNIEKTPOU3MEPHTEIBHBIX
NpHOOPOB M METOABI U3MEPEHUH
IEKTPUICCKHUX BEITHMYMH.
57 OI1.04 Dnexrponuka | IIK 1.2. [TpoBoguts | Y.lcobupaTs mpocreiimme Br1Opatb otuH BepHBIil OTBET. 2
4 MuH u TEXHUYECKOEe JEKTPUYCCKHE LIeTIH; 3anmcarth TOJIBKO HOMEP BHIOPAHHOTO BapHaHTa OTBETA.
B MHKPOIPOLIECCOPHAs | 00CIIy)KMBaHUE U V.2BbIOHpATH 3anmcarh apryMeHThl, 000CHOBBIBAIOLIHE BEIOOP OTBETA Ob6ocHoBanme:
TEXHHKa PEMOHT AIIEKTPOU3IMEPHUTEIILHBIE
JKEJIE3HOJIOPOKHOT | NPUOOPBI; Kaxkas cxema n3o0paxeHa Ha pUCYHKe? I1 — o6pasHsiii LC-
0 TIOJIBIXKHOTO V.3 onpenensTe HapaMeTpbl —_— lip (UIBTP CocTONUT M3
coCTaBa B NIEKTPHYECKHX IIETIEN; +0 et ! o+ JIBYX KOHIEHCATOPOB
COOTBETCTBUH C 3.1 cymHoCTh (hU3UUECKHX dm ﬂ,ﬂ-fﬁpﬂ _lt C tifrpi" K W OJIHOM KATYIIKH
TpeGOBaHMSIMU HPOIIECCOB, MIPOTEKAIOLINX B MUMETR HOEPYIKE WHyKTHBHOCTH, KaK
TEXHOJIOTHYECKHX JJEKTPUYECKUX ¥ MAarHUTHBIX i ~ i P HOKA34HO HA CXEME
MPOIIECCOB. LETISIX; -
3. 2 HOCTPOEHHE IIEKTPUIECKUX
1octp P 1.Crinaxwusaromiero LC- ¢puibrpa ¢ pe3oHaHCHBIM
1ernei, Topsao0K pacyera ux
KOHTYPOM
apaMeTpoB;
P POB, 2.Crnaxusaromiero 1 - oopasznoro LC- ¢unsrpa
3. 3 criocoOBI BKITIOYEHUS
3.Crnaxusatomiero RC- ¢punbTpa ¢ pe30HaHCHBIM
AIIEKTPOU3ZMEPHUTENBHBIX
. | KOHTypoM
npUuOOPOB M METOJIBI K3MEPEHHI
4.Crnaxxusaromiero 1Byx3seHHoro RC- ¢punbrpa
ANIEKTPHUUECKHUX BEINYUH.
58 OI1.04 Onexrponuka | IIK 1.2. [TpoBoauts | Y.lcoOupars npocreiimme Br16paTh HECKOJIBKO BEPHBIX BApHAHTOB OTBETOB (2 MiH 23
SmuH u TEXHUYECKOe 3IIEKTPUYECKUE LETIH; 3).




COOTBETCTBHUH C

3.1 cymHOCTh PU3HYECKUX

r MHKPOIIPOIIECCOpHast | 00CIy)XKUBaHUE U VY .2BbI0MpaTh 3amucaTh MOCJIEI0BATEILHO HOMEpa BHIOPaHHBIX Oo6ocHoBanme:
TEXHHKa PEMOHT IIEKTPOU3MEPHUTEIIHBIE BapuaHTOB 0€3 NPOOEIIOB U 3HAKOB MPETTUHAHUS
JKEJIE3HOIOPOKHOT | PHOOPHI; (mampumep, 24). Jl1st ynpoLIEHHs CXeM
0 MOBHKHOTO V.3 onpenensts mapameTpbl 3anucarh apryMeHTbl, 00OCHOBBIBAIOLINE BEIOOP KAXKIOIO | y3 OrHYecKHX
cocTaBa B AIIEKTPUUYECKHX LIeTIeH; U3 OTBETOB 3JIEMEHTOB
COOTBETCTBUH C 3.1 cymHoCTh (hU3UUECcKUX UCTIONB3YIOTCS
TpeOoBaHUSIMHA MPOLIECCOB, TPOTEKAOLINX B Jlorudeckue 0a3uChl, UCIONb3yEMble I YIPOILEHUS CXEM | ormuecKue GasuChl
TEXHOIOTHYECKUX NEKTPUUECKUX U MATHUTHBIX Ha JIOTUYECKHUX JIEMEHTAaXx: «U — HE» u « I —
MIPOLIECCOB. LEIAX; HE». JIornyeckue
3. 2 moctpoenue >nexTpuaecknx | 1."WJIN" 6a3ucel «1» u
Leneu, nopsaIoK pacyeTa ux 2."WJIA - HE" «JIN» He
apaMeTpOB; 3."U - HE" UCIIOJIBb3YIOTCS H3-3a
3. 3 cmocoObI BKITIOUEHUS 4."N" Hed () DEKTHBHOCTH
AIIEKTPOU3IMEPHUTEIBHBIX
npuOOPOB M METOJIBI K3MEPEHHI
IEKTPHUYECKHUX BEJINYUH.
59 OI1.04 Dnekrponuka | IIK 1.2. [TpoBoauts | Y.lcobupark npocreiimue Br16paTh HECKOIBKO BEPHBIX BAPHAHTOB OTBETOB (2 UIH 124
SMuH u TEXHHUYECKOE ANIEKTPUUYECKHE LICTIH; 3).
r MHUKpPOIpOIlecCOpHast | o0CIy)XKMBaHUE U VY .2BbI0MpaTh 3anucath MOCIEe0BATEIEHO HOMEpa BEIOPAHHBIX Oo6ocHoBaHme:
TEXHHKa PEMOHT 3JIEKTPOU3MEPHUTEIBHBIE BapuaHTOB 0€3 IPOOEIOB 1 3HAKOB MPETTNHAHUS
KEIIE3HOTOPOXKHOT | TPHOOPHI; (manpumep, 134). CyliecTByeT 3 cXeMbl
0 MOJBHKHOTO V¥.3 onpenensaTe napaMeTps 3anucarh apryMeHTbl, 000CHOBBIBAIOLINE BBIOOP KAXKIOTO | prirrogenus
cocTaBa B JJEKTPUYECKHX LETIeH; 13 OTBETOB OUIONAPHBIX
COOTBETCTBHH C 3.1 cymHOCTh (PU3HUECKUX TPAH3UCTOPOB: CXEMa
TpeOOBaHUSIMHU MPOLIECCOB, TPOTEKAIOLIHUX B CxeMbl BKIIIOYEHHSI OUIOJISIPHBIXTPAH3UCTOPOB: ¢ 0D (o6mum
TEXHOJIOTUUECKHX ANIEKTPUYECKUX U MATHUTHBIX SMHUTTEPOM), CXEMA C
TIPOIIECCOB. LeTIsX; 1.Cxema c 0D OB (o6meii 6a30ii),
3. 2 IOCTpPOEHUE INEKTPHUUECKUX 2.Cxema ¢ Ob cxema ¢ OK (o6mum
Lerneit, IopsI0K pacyera ux 3.Cxema c OM KOJLIEKTOPOM).
[IapaMeTPOB; 4.Cxema ¢ OK Cxembl ¢ OM
3. 3 crocoOBI BKITFOUCHUS BKJIKOUEHUS
JJIEKTPONU3MEPHUTENBHBIX TPaH3UCTOPOB HE
npuOOPOB ¥ METOJIBI K3MEPEHHI CYILECTBYET.
JJIEKTPUYECKHMX BEIHYHH.
60 OI1.04 Dnexrponnka | IIK 1.2. IIpoBomuts | ¥Y.lcobupars npocreiinive IIpogymaThb NOTMKY U HOTHOTY OTBETA. IIpumep oTBera:
10mMuH u TEXHUYECKOE JJIEKTPUYECKHE 1IETIH; 3amucaTh OTBET, UCIOJIb3Ys YEeTKNE KOMIIAKTHbIE
I MHKPOIIPOIIECCOpHast | 00CIy)XHBaHUE U V.2BBI0MpaTh (OpMyIIMPOBKH. Beenenue
TEXHHKa pPEeMOHT AIIEKTPOU3IMEPHUTEINILHBIE OTPHIATEIHHOM
KEJIE3HOJOPOKHOT | MPHOOPEI; Jl7ist yero B yCHIIMTEIISIX MCIIOJIb3YETCsl OTpHIATEIbHAS 0GpAaTHOIA CBSI3H B
0 MOJABMKHOTO V.3 onpenensTh napameTpsl obpatHas cBsi3b? OTBET IOJIKEH OBITH YETKO YCHIIUTENb yITydIIaeT
cocTaBa B ANIEKTPUIECKUX IIETei; chopmynIrpoBaH 1 000CHOBAH.

Ka4y€CTBO
YCHIIMBAEMOT'O




TpeOOBaHUSIMHU
TEXHOJIOTHYUECKUX
IPOIIECCOB.

MPOLIECCOB, IPOTEKAIOLIHNX B
ANIEKTPUYECKUX U MATHUTHBIX
LeTsiX;

3. 2 mocTpoeHHE IEKTPUIECKUX
ernei, TopsAoK pacyera ux
apameTpoB;

3. 3 crtocoOBI BKITFOUECHUS
3NIEKTPOU3MEPHUTETBHBIX
IpHOOPOB M METOABI U3MEPEHUH
3IIEKTPUYECKUX BEIUYHH.

curraia. Yem riry6xe
oOparHas CBS3b, TEM
JIydIIle KaueCTBO
YCHUIIUBAEMOTO
CHTHAJa, HO TEM
MEHBbIIIe

ko3¢ pummeHT
yCUIICHHS




