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.06 Texamueckas dKCIUIVaTallMs MOJBHYKHOIO COCTaBa JKEJIE3HBIX JOPOr

Homep Hupexc un Kox un PesyabTarsl 00yyeHus: no Conepikanue 3ajgaHust Kiaroun
3a1aHusl | HAUMEHOBaHHe HAHMEHOBaH He JMCUHUILTMHE
/ JAMCUIUIUTHHBI KOMIIeTeHIUHU (3HaHUs, yMeHHS)
Bpemsi/
THII
3a1aHust
1 OI1.04 Draextponnka | OK 01.Beiouparts | V.lcobupate mpocTteiiiime 3amnucath MomapHo OYKBbI U HUQPHI (B 3aBUCUMOCTH OT A3B1B4 T'2
4 muH u CIOCOOBI  PEIICHUsS | IJICKTPUUECKUE TSN, 3a[aHus) BapuaHToB oTBeTa (Hampumep, Al wm b4)
A MHKpOIIpoLieccopHas | 3axau VY .2BBIOMpaTH
TeXHHUKA npodhecCHOHAIFHON | JEKTPOHM3MEPUTEIIBHEIC CooTHecHuTe H300peTeHHsI B 00JACTH DIICKTPOHUKU U
JIesI TEbHOC T npuOopHI; ABTOPOB ATUX U300PETCHUIA!
IPUMEHUTENBHO K | Y.3 omlpenenirb mapaMmeTpsl Hzobpemenus:
Pa3IMYHBIM 3JIEKTPUYECKUX IIeTIe; 1.M300peTeHne pammo
KOHTEKCTaM 3.1 cymHOCTh (PU3MIECKUX 2.1300peTeHre MepBOTO JIEKTPOBAKYYMHOTO IMO/a
MPOIECCOB, IPOTEKAIOIINX B 3.M300peTeHne MOIyPOBOIHUKOBOTO TPAH3UCTOPA
3JIEKTPUYECKUX Y MarHUTHBIX 4 Mzo0peTeHne MepBOid MHUKPOCXSMBI
eI, Aemopul uzobpemenuil:
3. 2 IOCTPOEHUE BIEKTPUUECKUX A. JIxon bapmun nYwmbsam Mok
Lenei, nopsaoK pacuera Ux b. Anexcanap Ilonos
napamerTpoB; B. PoGepT Hotic
3. 3 crmocoObI BKIFOUCHHS I'. Ixon ®nemuHr.
3JIEKTPOH3M EPUTEIBHBIX
NpUOOPOB Y METOBI M3MEPEHHUH
SIEKTPHYECKIX BEIMYHH.
2 OI1.04 Onextpormka | OK 01.Beiompats | V.lcoOupate mpocreimme 3anmcaTs momapHO OYKBBI H MHGPHI (B 3aBUCHMOCTH OT A3b4 BII'2
4 MuH 31 CHOCOOBI PEHmICHUS | SJEKTpUYECKHe LETH; 3aaHusl) BApHAHTOB OTBeTa (Hampumep, Al i b4)
A MHKpOIIpOLIECCOpHas | 3a1au VY .2BBIOMpaTH
TeXHUKA npo(decCHOHAIFHON | 3JIEKTPOM3MEpPHUTEIbHEIE CooTHecHuTe Ha3BaHME IJIEKTPOHHOTO yCTPOHCTBA U
JIesI TeIIbHOC TH npubopHI; BBITIOJIHSAEM YO UM () YHKITHIO
MpUMEeHUTeIbHO K | ¥Y.3 ompenensate mapameTpsl Yempoiicmesa:
pa3IMYHBIM ANIEKTPUYECKUX LETel; 1.BoImipssMuTeb
KOHTEKCTaM 3.1 cymHOCTh hU3HIECKUX 2 .WuBepTop
MPOLECCOB, IPOTEKAIOIUX B 3.dwbTp
JJIEKIPUYECKUX W MarHUTHBIX 4.I'enepartop
TeTIsIX; Beinoansemas ¢pynkyus:




3. 2 NOCTPOEHUE IIEKTPUUECKUX
Lenei, nopsaoK pacyera Ux
apaMeTpoB;

3.3 cmocoObI BKIIOYCHHUS
3JIEKTPOM3M EPUTEIBHBIX
npUOOPOB Y METOBI M3MEPEHHUH
ANEKTPUIECKUX BEIMIMH.

A. CrnaxuBaeT IyJbCallUU TOKa

b. BeipabaTtbiBaeT 3JEKTPUISCKUE CUTHAIIBI

B. TIpeoOpasyer nepeMeHHbIH TOK B TOCTOSTHHBIN
I'. TIpeo6pa3yeT MOCTOSIHHBIN TOK B TIepEeMEHHBIH

3 OI1.04 Onextpormka | OK 01.Beiompats | V.lcoOupate mpocreimme 3anmcaTe MUQPH BAPHAHTOB OTBETA B MOPSIKE 2431
4 MuH u CHOCOOBI PEHmICHUS | SJEKTPHYECKe LETH; yBemmaeHns kommdaectsa P-N mepexoioB B ycTpoicTBax
b MUKpOIIpoIlecCOpHas | 3ajaa4 V.2Bb10UpaTh 0e3 mpo0OeNoB M 3HAKOB MpeNMuHaHus (Hanmpumep, 4132)
TeXHUKA npo(ecCHOHAIFHON | 3JIEKTPOU3MEpHUTENIbHEIC
JIeATCIEHOC TH npuOOpHI; PacmonoxxnTe ycTpoiicTBa B MOPSAAKSYBEIMICHUSL
OPUMEHUTENBHO K | Y.3 oIpeneniats napaMmeTpsl xoym4ecTBa P-N mepexonos:
Pas3IMYHBIM 3JIEKTPUYECKHUX Lienel; 1.CummucTop
KOHTEKCTaM 3.1 cymHOCTh (U3MIECKUX 2. Juon
MIPOLECCOB, IPOTEKAIOIUX B 3. Jlunuctop
JJIEKIPUYECKUX W MarHUTHBIX 4. TpaH3uctop
eTIsX;
3.2 IOCTPOCHHUE FIEKTPUIECKUX
Leneil, nopsaoK pacuera ux
mapaMeTpoB;
3.3 cnocoObl BKIIOYCHUS
3JEKTPOU3M EPUTEIIBHBIX
npuOOpPOB Y METOBI H3MEPEHUH
IJIEKTPUYECKHUX BEJIMYHH.
4 OI1.04 Onextpornmka | OK 01.Bei6upats | Y.lcoOupate mpocreimue 3anucaTs MUQPH BAPHAHTOB OTBETA B MOPSAKE 4123
4 MuH u CHOCOOBI pelIeHus | SIeKTpHYecKHe LeMH; YBEJIMUEHHS KOIMYECTBA JUOJOB B BEIIPAMUTENSIX 0Oe3
b MHKpOIIPOLIECCOPHas | 3a1au VY .2BBI6HpaTH npo0OeIioB U 3HAKOB NpeNUHAHUS (HampuMep, 4132)
TEeXHHKa Npo(eCCHOHANBHON | 3JEKTPOHU3M epHUTEIbHbIE
JIeATeIbHOC TH npubopEI; PacrnonoxxuTe BBIIPSIMHUTENN B MOPSIIKE yBEIHMYCHUS
OPUMEHUTENBHO K | Y.3 ompenensaTs mapaMeTpsl KOJIMYECTBA AUOMIOB!
Pa3IMYHBIM SJIEKTPUYECKUX IIeTIei; 1.0mH0da3HBINi IBYXIIONYIEPUOAHBIA CO cpeHed TOUKOI
KOHTEKCTaM 3.1 cymHOCTh (hU3HIECKUX 2.0mHO(a3HBIH MOCTOBOMH

HPOLECCOB, IPOTECKAIOIINX B
JJICKTPUYCCKUX U MAarHUTHBIX
LEMX;

3. 2 mOCTpOECHHE IIEKTPHUECKHUX
enei, mopsaaoK pacyeTa ux
napameTpoB;

3. 3 crocoObI BKIIOYEHUS
2JICKTPOM3M EPHUTEbHBIX

3. Tpéxdazuplii ABYXIOIyIEPUOIHBIN
4.0mH0(a3Hbli 0AHOMOIY ISP HOIHBIH




MpUOOPOBH METOBI U3MEpEHUI
JJICKTPUYECKUX BEJIMYHH.

5 OI1.04 Dnektponnka | OK 01.Beiouparts | V.lcobupate mpocteiiime BbiOpaTh 0MH BEpHBIN OTBET. 4
4 MmuH u CIOCOOBI  PEIICHUs | JICKTPUUECKUE TSN, 3amnucath TOJILKO HOMEp BHIOPAaHHOTO BapHAHTA OTBETA.
B MHKpOIIpOLleCCOpHas | 3axau VY .2BBIOMpaTH 3anmcaTe apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA O0GocHoBaHMe:
TeXHUKA npodecCHOHaIFHON | 3JIEKTPOM3MEpPHUTEIbHEIC Cymectsyror RC-
JIe TeIFHOC TH npuOOpHI; V3 xaKuX 3J1€MEHTOB MOKHO COCTABUTH CTIAKHBAFOIINC ¢mBTpE (U3
IPUMEHUTENBHO K | Y.3 omlpenenith napaMmeTpsl ¢bmwBTpHI? pEe3UCTOPOB U
Pa3IYHBIM ANEKTPUIECKUX IICTICH; 1.U3 pe3uctopos KOHJIIGHCAaTOpOB HL-
KOHTEKCTaM 3.1 cymHOCTh (PU3MIECKIX 2.113 XOHIEHCATOPOB ¢mIBTpE (U3
MPOIECCOB, IPOTEKAIOIINX B 3.13 xatymex KaTyIIeK
ANEKTPUIECKUX M MarHUTHBIX WH]Ty KTHBHOCTH HWHIYKTHBHOCTH).
LEIsX; 4113 Bcex BBINICTICPEUNCIICHHBIX TPHOOPOB
3.2 NOCTPOECHUE IIEKTPUUECKUX
Lenei, nopsaoK pacuera Ux
apaMeTpoB;
3.3 crnocoObl BKIIOYECHUS
3JIEKTPOH3M EPUTEIIBHBIX
npuOOPOB Y METOBI M3MEPEHHUH
SIEKTPHUCCKIX BEIMYHH.
6 OI1.04 Onextpornmka | OK 01.Bei6upats | Y.lcoGupate mpocreimmue Bri6pate 0/H BEpHBIN OTBET. 4
4 MmuH u CrocoOBI  pelIeHus | DIIEKTpUUECKUe e, 3ammcath TOJILKO HOMEp BHIOPAaHHOTO BapHaHTA OTBETA.
B MHKpOIIPOLIECCOpHas | 3a1au VY .2BBI6MpaTH 3anucaTe apTyMeHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA O0ocHoBaHHe:
TEXHUKA npo(decCHoHaIbHON | 3JEKTPOU3MEpUTEIbHbIC B otkpsiTOM
JIeATENEHOC TH npuOOpHI; YrpasmsieMble BEIIPSMUTEINH BBITIOHIIOTCS Ha 0ase: COCTOSIHUH
OPUMEHUTENBHO K | Y.3 omIpelenars napaMmeTpsl 1.inomoB THPHUCTOPH pabOTAOT
Pa3IMYHBIM SIEKTPUUYECKHUX IETeH; 2.JloneBBIX TPaH3UCTOPOB aHAJIOTUYHO JMOJaM
KOHTEKCTaM 3.1 cymHOCTh (pU3HIECKUX 3.bunoasipHBIX TPaH3UCTOPOB 1 MOTYT BBIIPSAMIIITH
MIPOLIECCOB, IPOTEKAIOIINX B 4. TupuctopoB TOK. YTpaBJAIOIIUN
SIEKTPUUECKUX U MarHUTHBIX IMEKTPOJ TUPUCTOpA
HETISX; MO3BOJSIET YNPaBITH
3.2 MOCTPOCHHUE AIIEKTPUIECKUX TOKOM
Lemneu, NopsAaoK pacyeTa ux
napaMeTpoB;
3.3 cnocoObl BKIIOYCHHUS
3JEKTPOU3M EPUTENBHBIX
npuOOPOBH METOBI U3MEpEHUI
SJEKTPUUECKHX BEIUYMH.
7 OIL04 Dnektponuka | OK 01.Boidupats | V.lcobupats mpocteiimue BriOpaTh HECKOJIBKO BEPHBIX BAPUAHTOB OTBETOB (2 WM
Smun u CIOCOOBI  pELICHUs | ANEKTPUYECKUE LICTIH; 3). 245
r MHKpOIpolieccopHasl | 3axau V.2Bb16MpaThH 3amnucaTh MOCJIEAOBATEIFHO HOMEpa BHIOPaHHBIX
TeXHHUKA npo¢eCcCHOHATBHON | DJIEKTPOHU3M EPUTEIIbHBIC BapUaHTOB 0e3 MpoOeoB M 3HAKOB MPENUHAHUS O0ocHOBaHMe:




JIeSI TENIbHOC TH npuOOpHI; (manpumep, 135). BriBonpl TpaH3ucTOpa
NPUMEHUTENFHO K | ¥Y.3 ompeneniTs mapamMeTpsl 3anucaTe apTyMEHTbI, 000CHOBBIBAIOIINE BEIOOP KAKIOTO | Ha3BIBAOTCS
Pa3MYHBIM SJEKTPUYECKHUX IEeTIeH; U3 OTBETOB MUTIEp, Oasza u
KOHTEKCTaM 3.1 cymHOCTh (U3MIECKIX KOJUIEKTOP
MPOIECCOB, IPOTEKAOIINX B Kax Ha3pIBaroTCs BBIBOJBI OMIOJSIPHOTO TpaH3UCTOpa?
JJIEKTPUYECKUX W MAarHUTHBIX 1.AHOZ
LEIrX; 2.9Murrep
3.2 NOCTPOEHUE IIEKTPHUECKUX 3.Karon
Lerne, MopsAIoK pacyeTa ux 4.baza
napameTpoB; 5.Komnexrop
3.3 crnocoObI BKIIOYECHUS
ANEKTPON3M ePUTEIBHBIX
npuOOPOB U METOBI M3MEPEHUH
SJEKTPHYECKIX BEIMYHH.
8 OI1.04 Onextpormka | OK 01.Beiompats | Y.lcoOupate mpocreimme Br16paTh HECKOJIBKO BEPHBIX BAPHAHTOB OTBETOB (2 WM 25
Smun u CrocoOBl  pelIeHus | JIEKTpUUECKre e, 3).
r MHKpOIIpOLIECCOpHas | 3a1au VY .2BBI6MpaTH 3anmcaTs MOCIe0BATeIbHO HOMEpa BEIOPaHHBIX O0ocHoBaHHe:
TeXHUKA npo(decCHOHATFHON | 3JIEKTPOU3MEpPUTEIbHbIC BapHaHTOB 0e3 MP0OEJIOB U 3HAKOB P CITMHAHII B ocHOBe m0m0B 1
JIes TeIbHOC TU npuOOpHI; (manpumep, 13). TPAH3UCTOPOB JIEKAT
OPUMEHUTENBHO K | Y.3 omIpelenirs nmapaMmeTpsl 3anucaTe apTryMeHTHI, 000CHOBBIBAIOIINE BEIOOP KaXKIOTO P-N mepexomst.
Pa3IMYHBIM SIEKTPUUYECKHUX IETeH; U3 OTBETOB
KOHTEKCTaM 3.1 cymHOCTh (pU3HMIECKUX
HPOIECCOB, IPOTEKAIOIINX B ONeKTpOHHBIA MOJyHNPOBOJHUKOBEIH 3JIEMEHT.
SIEKTPUUECKIX U MAaTHUTHBIX 1.Pe3uctop
LEIsX; 2.Tpan3uctop
3.2 IOCTPOCHUE INEKTPUIECKUX 3.Konneucatop
Lenei, NopsaoK pacuera Ux 4 KaTymka HHIyKTHBHOCTH
napameTpoB; 5.nox
3.3 cnocoObl BKIIOYECHHUS
3JEKTPOU3M EPUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
SIEKTPUUECKHX BEIUYUH.
9 OI1.04 Dnektponuka | OK 01.Boidupats | V.lcobupate mpocteiimue IIpoxymMaTs JOTHKY U MOJHOTY OTBETA. Ilpumep oreeTa:
10MunH u CHOCOOBI pelIeHus | dIeKTpHYecKHe LEeMH; 3amucaTe OTBET, UCIONB3YS YETKHE KOMIAKTHEIE
pil| MHKpOIIpoLieccopHas | 3axau V.2Bb16MpaThH (hopMyIHMPOBKH.
TeXHUKA Npo¢eCCHOHAIBHON | 3JEKTPOU3M EpHUTEIbHbIC ToJ1y P OBO AHUKOBbIHA
JIeATeNbHOC TH npubopHI; Jatp onpeneneHne NOIyIpOBOJHUKOBOTO AMOIA. JMOJ — 2TO
OpUMEHUTENPHO K | Y.3 ompenenars mapaMmeTpsl OrmnpeneneHue I0DKHO ObITh YETKO CPOPMYIUPOBAHO. TIOJTY TP O BO JHHKOBBIIA
Pa3IUYHBIM SIEKTPUUYECKUX LETei; pU6OP ¢ OHAM
KOHTEKCTaM 3.1 cymHOCTh hU3HYECKUX MEKTPHYCCKIM

IMPpOoLIECCOB, NIPOTCKAOIINX B
QJICKTPUYCCKHUX W MAarHUTHBIX

MIepEexX0/IOM U JBYMS
BBIBOJJAMH, B KOTOPOM




TeTIAX;
3. 2 NOCTPOEHUE IIEKTPUUECKUX
Lenei, nopsaoK pacyeTa ux
apaMeTpoB;

3.3 c1ocoObI BKIIOYCHHUS
ANEKTPON3M ePUTEIBHBIX
npuOOPOBH METOBI U3MeEpEHUH
ANEKTPUIECKUX BEJIMYHUH.

UCTIOJIB3Y O TCS
cBolicTBa p-N-
nepexo/a.

enei, mopsaaoK pacueTa ux
napameTpoB;

3. 3 crmocoObI BKIIOYEHUS
2JICKTPOM3M EPHUTEIHHBIX

10 OI1.04 Onextpormka | OK 01.Beiompats | V.lcoOupate mpocreimme IIpoayMath JOTUKY U MOJHOTY OTBETA. Ilpumep oreerta:
10mMuH u CHOCOOBI PEmICHUS | SJEKTpHYECcKe LEIH; 3anmcaTe OTBET, UCIOJB3YS YETKHE KOMIAKTHEIC
bl MUKpOIIpoIlecCOpHas | 3aaa4 V.2Bb10UpaTh (hopMyIHpOBKH. Tpansuctop,
TeXHUKA npodecCHOHAIFHON | 3JIEKTPOM3MEpPHUTEIbHEIE I1OJIY I[P O BO AHUKO BBLH
JIesI TeIIbHOC TH npubopHI; Jatp onpezenenne noJynpoBOJAHUKOBOTO TPaH3UCTOPA. TpHOT —
OPUMEHUTENBHO K | Y.3 ompeleniats napaMeTpsl OmpeneneHne TODKHO OBITH YETKO CHOPMYIMPOBAHO. PaOIIEKTP OHHBIH
Pa3MYHBIM ANEKTPUIECKUX IICTICH; KOMIIOHEHT U3
KOHTEKCTaM 3.1 cymHOCTh (U3MIECKUX TI0JTy IIPOBO IHUKOBOTO
HpOMECCOB, MPOTCKAIOIIMX B MaTepuana, 00bIYHO C
SJEKTPUUECKIX U MAaTHUTHBIX TpeMsi BbIBOJAMH,
HOILIX, MI03BOJITIOIINI
3.2 IOCTPOCHHUE IIEKTPUIECKUX BXOJHBIM CHIHAJIOM
Lenei, nopsaoK pacuera Ux YIIPaBISITh TOKOM B
[apamMeTpoB; SNIEKTPUYECKON IIETIH.
3.3 cnocoObI BKIIOYCHUS
3JEKTPOU3M EPUTEIIBHBIX
npuOOPOB U METOBI M3MEPEHUH
IJIEKTPUYECKUX BEJIMYHH.
11 OI1.04 Onextponnka | OK 02. V.lcobupats mpocreiimmue 3anucaTs nonapHO OyKBBI M UG PHI (B 3aBUCHIMOCTH OT A3B4B1 T2
10MunH u Hcnonb3oBats JJIEKTPUYECKUE LETIH; 3a7laHMsA) BapHAHTOB OTBeTa (Hampumep, Al mm b4)
A MHKpOIIPOLIECCOPHAs. | COBPEMEHHBIE VY .2BBI6UpaTH
TEeXHHKa CpeJCTBa MOUCKA, 9JIEKTPOU3M EpPHUTEIbHbIE CootHecure 0003HaYECHHUE DJIEMEHTa HA MIPUHINIIHAIBHON
aHanmM3a " npubopHI; CXeMe M €ro Ha3BaHHeE!
UHTEPIIPETALuU V.3 ompezeniats mapameTpsl Obo3nauenue snemenma:
uHopMannu, 1 INEKTPUYECKUX LIETeH;
uHpopmanuonusle | 3.1 cymHocTs (pHU3MIECKUX 1.“09 s
TEXHOJIOTHH ISl HPOIIECCOB, IPOTEKAIOIINX B
BBINIOJIHEHUS 337a4 | JJIEKTPUYECKHX M MarHUTHBIX q a
npo¢eccuoHaNbHON | IeTsiX; 2
JIeSITeNIbHOCTH 3. 2 NOCTpOECHHE IIEKTPHUECKHUX




pHUOOPOB U METOBI U3MEPEHUI
SJICKTPUYECKUX BEJIMYHH.

npodeccuoHaIbHON
JIeSATEITLHOCTA

ETIAX;
3. 2 IOCTpOEHHUE IIIEKTPUUECKHUX
Hernel, MopsIoK pacuera ux
napaMeTpoB;

3. 3 crocoObl BKIFOYCHHS

Hcnonvsyemvle 2nemenmuol

A. Pe3uctop u KOHIEHCATOP

b. Pe3uctop u Katymika WHIYKTUBHOCTH
B. Katymika uHIyKTHBHOCTH

I". Konpencarop

4.
Haszeanue snemenma:
A. luauctop
b. Tpan3uctop
B. Iuon
I'. Tpunucrop
12 OIL04 Dnexktponuxka | OK 02. V.lcobupats mpocreimme 3anmcaTs momapHO OYKBBI M UG PHI (B 3aBUCHIMOCTH OT A4B2B3 T'l
10mMuH u Ucnons3zoBats SNIEKTPUYECKUE LIETIH; 3aJlaHusl) BapUaHTOB oTBeTa (Hampumep, Al umm b4)
A MUKpOIIPOLIECCOPHAsl | COBPEMEHHBIE VY .2BBI6MpaTH
TeXHUKA CpeJicTBa IMOWCKA, ANEKTPON3M EepPHUTEILHEIC CooTHecuTe Ha3BaHHE CXEMBI HEYIPABIIEMOTO
aHajM3a u npubopHI; BBITIPSIMUTEIST U COOTBETCTBYIOMIETO KOd(HIIneHTa
HMHTEPIIPETALINHA V.3 onpeznensats napaMeTpbl Ty IbCALAH
uHopmanuy, u SIEKTPUUYECKHUX IETeH; Haseanue cxemvl sbinpamumensi:
uHpopmanuonnsle | 3.1 cymHOCTs (HU3MIECKUX 1.0mHo0da3HbIN OJHOMIONYTIEPUOHBIN BEIIPSIMHUTEIb
TEXHOJIOTHH I MIPOLECCOB, IPOTEKAIOIIUX B 2.0mHO0(ba3HBIH MOCTOBOH BEIIPSAMUTEINH
BBIIIOJIHEHUSA 3a1a4 | JJEKTPUYECKUX U MAarHUTHBIX 3. TpéxdazHblil 0IHONONYTIEPHOIHBIN BRIIPSIMUTEIb
npodeccuoHaIbHON | Hemsx; 4. TpéxdazHblif ABYXIIOJIyIEPHOAHBIN BEIIPAMUTENH
JIEATEIIbHOCTH 3.2 MOCTPOCHHUE AIEKTPUIECKUX Koagppuyuenm nynvcayuu:
Lenei, NopsaaoK pacuyeTa UxX A. 0,057
napameTpoB; b. 0,67
3. 3 cnoco6bl BKIIOYCHUS B. 0,25
SJIEKTPOU3M EPUTENBHBIX r.1,57
npuOOPOB U METOABI U3MEPEHUN
SJEKTPUUECKUX BEIUYMH.
13 OIL.04 Onextponuka | OK 02. V.lcobupats npocreiimue 3anucaTs nonapHo OyKBBI U UG PHI (B 3aBUCUMOCTU OT A3B4B1 TI'2
10muH u Hcnonb3oBath SJIEKTpUYECKUE IIeTIH; 3aJaHus) BapuaHTOB oTBeTa (Hampumep, Al um b4)
A MHKpOIPOILIECCOPHAsl | COBPEMEHHBIE V.2Bb16MpaThH
TeXHUKA cpeJcTBa MOUCKA, 3JEKTPOU3MEPUTENLHBIE CooTHecHTe Ha3BaHHME CXEMBI CIVIAXKUBAIOIIETO (UIBTpA U
aHanmM3a U npubopHl; UCTIONB3yEeMble B HEM DJICMEHTHI:
UHTEpIIPETalul V.3 onpenensate mapameTpsl Haseanue cxemvl cenasxcusaiowezo gurompa:
uHpopMaLuu, U SJIEKTPUYECKUX IIeTIei; 1.L-pumbtp
uHpopmanuonnsie | 3.1 cynHocTs HU3NICCKUX 2.C-punptp
TEXHOJIOTUH IS MPOIIECCOB, MPOTEKAIOIINX B 3.RC-pumb1p
BBIMOJIHEHUS 33724 | DJIEKTPUUECKUX U MArHUTHBIX 4 RL-punbp




3JIEKTPOU3M €pUTEIIbHBIX
MpUOOPOB M METOBI U3MEpEHUI
3JICKTPUYECKUX BEJIMYHH.

14 OI1.04 Dnextpornnka | OK 02. V.lcobupats mpocreimme 3anucaTs UQPH BAPHAHTOB OTBETA B MOPSIIKE 4213
4 MuH u Hcmonm30BaTh SJIEKTPHYECKHE LIETIH; YBEJIMYEHHUS KOJIMYECTBA THPHCTOPOB B YIPABIKIEMBIX
b MHKpPOTIPOIIECCOPHAs | coBpeMeHHbIe VY .2BBIOMpaTH BBINIPSAMUTEISIX 0e3 MpoOesioB ¥ 3HAKOB IPETIMHAHUS
TEXHUKA CpelcTBa IOUCKA, 3JIEKTPOU3M EPUTENBHBIE (manpumep, 4132)
aHaim3a u npuOOpHI;
HHTEPIIPETANT V.3 ompeneniTe mapameTpsl Pacmiomnosxute yrpasisieMble BEIIPAMUATENN B HOPSAKE
nHpOpManuy, n ANEKTPUIECKUX IICTICH; YBEJMYEHHS KOJIMIECTBa THPUCTOPOB!
nHpopmanmonusle | 3.1 CymHOCTs HHU3NIECKUX 1. Tpéxda3Hbrii 0AHOIOIYIICPHOHBII
TEXHOJIOTHH JUIA MPOLECCOB, IPOTEKAIOIINX B 2.01HO0 G a3HBIT MOCTOBOM
BBINIOJIHEHUA 3a1a4 | DJIEKTPUYECKUX M MArHUTHBIX 3. Tpéxdazupii MocTOBOMI
npodecCHOHAIPHON | Hersx; 4.OmHO(a3HEI 0AHOMOYIEPHOTHEIH
JIeSITENIbHOCTH 3.2 NOCTPOEHUE IIEKTPUUECKUX
Henei, nopsaoK pacuera Ux
apaMeTpoB;
3.3 crnocoObl BKIIOYECHUS
3JIEKTPOU3M EPUTEIIBHBIX
npuOOPOB U METOBI M3MEPEHUH
SJEKTPHYECKIX BEIMYHH.
15 OI1.04 Onextpornnka | OK 02. V.lcobupats npocreimme 3anmcaTs MUQPH BAPHAHTOB OTBETA B MOPSIKE 4123
4 MuH u Hcmonms30BaTh SIEKTPUUYECKIE LEIH; YBEJIMUCHHS JAThl U300pETeHUS IICKTPOHHOTO yCTPOHCTBA
b MHKpOIIPOLIECCOPHAsl | COBPEMEHHBIE VY .2BBI6MpaTH 6e3 mpo0OeIoB U 3HAKOB MPENUHAHUS (Hanmpumep, 4132)
TeXHUKA CpeJcTBa MOWCKA, 3JEKTPOH3M epPHUTEIILHEIC
aHamm3a " npuOOpEI; Pacrnonoxxute M300peTeHUS IIEKTPOHHBIX YCTPOICTB B
UHTEpIIpETanuu V.3 ompenensate mapameTpsl XPOHOJOTHYECKOH MOCIe0BATeIFHOCTH (0T OoJee
uHGopManuy, u SIEKTPUUECKHUX IETeH; paHHero k Oosee MO3IHEMY):
uHpopmanuonusle | 3.1 CymHOCTs (hHU3MUECKUX 1.M306peTeHne TeneBUACHUS
TEXHOJIOTHU TS HPOLECCOB, IPOTEKAIOIIUX B 2./306peTeHne paaloJIOKallMOHHON CTaHIMU
BBIMIOJIHEHUS 33Ja4 | SJIEKTPHYECKHX U MarHUTHBIX 3.M300peTeHre mepcoHaIbHOTO KOMIIBIOTEPA
npodeccuoHaIbHON | HemsX; 41306peTeHue paano
JIeSITeNIbHO CTH 3. 2 moCTpOEHHE IIEKTPHUECKHUX
Lenei, nopsaoK pacuyera Ux
napaMeTpoB;
3.3 cnocoObl BKIIOYEHHUS
3JEKTPOU3M EPUTEIBHBIX
npuOOPOB U METObI U3MEpPEHUN
SJEKTPUUECKHX BEIUYMH.
16 OI1.04 Dnextponnka | OK 02. V.1cobupate npocreiimue Be16paTh 0/1MH BEpHBIH OTBET. 2
4 MmuH u Hcnonb3oBath SJIEKTpUYECKUE IIeTIH; 3anmcath TOJILKO HOMEp BHIOPaHHOTO BapHaHTa OTBETA.
B MHKPOIPOILIECCOPHAsl | COBPEMEHHBIE Y.2Bb16MpaThH 3anucath apryMeHTbl, 000CHOBBIBAIOLINE BEIOOP OTBETA O0ocHOBaHMe:




TCXHHUKA

CpPEICTBA MONCKA,
aHaIM3a U
HHTEPIIPETANT
nHGopManuy, n
HHpOpPMAaMOHHEIE
TEXHOJIOTHH U
BBITTOJIHEHUS 337124

ANEKTPON3M epPUTEILHBIC
npuOOpHI;

V.3 onpeznenate napameTpbl
SNIEKTPUYECKUX LETel;

3.1 cymHOCTh (PU3MIECKIX
MPOIECCOB, IPOTEKAOIINX B
ANEKTPUIECKUX ¥ MarHUTHBIX

Kaxoit u3 BUOB mpo0Os MPUBOAUT K HEOOPATHMOMY
paspyuieHuro p-n mepexona?

1. TyHHENBbHBIN
2. TennoBoi
3.JIaBuHHBIIT

B pexumsl
TYHHEIBHOTO U
JIABUHHOTO TPO00s
BBOJLITCA
CHENHANbHbIE UOJIbI,
9TO PEXKUMBI UX

npodecCHOHAIPHON | Hersx; 4.CetoBoOi paGotsl. CBeTOBOrO
JIeTENIbHOCTH 3.2 NOCTPOEHUE IIEKTPUUECKUX 1po6os He
Henei, HopsIoK paciera ux CylecTByeT
HapaMeTpoB;
3.3 crnocoObI BKIIOYCHUS
3JEKTPOU3M EPUTEIIBHBIX
nprOOPOB Y METOBI M3MEPEHHUH
SJEKTPHYECKIX BEIHMYHH.
17 OI1.04 Onexrpornnka | OK 02. V.lcobupats mpocreimue Br16pate 0/H BepHBIN OTBET. 2
4 MuH u Hcmonms30BaTh SJIEKTPUYECKIE [IETIH; 3amucaTh TOJBKO HOMED BEIOPAaHHOTO BapHaHTA OTBETA.
B MHKpOIIPOLIECCOPHAsl | COBPEMEHHBIE VY .2BBI6MpaTH 3anucaTs apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA O0ocHoBaHHe:
TeXHUKA CpeJlcTBa MOWCKA, 3JIEKTPOU3M EPHUTEIHHBIE
aHanmm3a " npuOOpHI; Kax Ha3pIBaeTCs 37EKTPOJ, 3JEKTPUIECKUM I0JIEM DekTpoy,
HUHTEpIpETanuu V.3 ompenensite mapameTpsl KOTOPOTO U3MEHSIOT IPOBOMMOCTE B KaHAJE HOJIEBOTO INEKTPHYCCKIM
uHpopManuy, u JJIEKTPUYECKUX LIEeTeH; TpaH3HuCTOpa? 110JIeM KOTOPOTO
uHpopmanuonusle | 3.1 CymHoCTs (pHU3MIECKUX H3MEHSIOT
TEXHOJIOTUU UL IPOLIECCOB, IPOTEKAOIIUX B 1.Croxom IPOBOWMMOCTH B
BBIMTOJIHEHUS 33J@4 | SJIEKTPHUECKHX U MarHUTHBIX 2.3aTBOp KaHaJle TIOJIEBOTO
npodeccuoHaIbHON | IeTsiX; 3.McTtok TpansucTOpa
JIEATENBHOCTH 3.2 noctpoenue snektpuueckux | 4.Ilommoxkka HA3BIBACTCS 3aTBOP.
Leneil, NOpsAAoK pacyeTa UX DNeKTpOa MOIOKKA
apaMeTpoB; HE CYIIECTBYET.
3.3 cnocoObl BKIIOYCHHUS
IJIEKTPOM3M EPHUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
JNIEKTPUYECKUX BEJIMYHH.
18 OIL.04 Onextponuka | OK 02. V.lcobupats mpocreimue BrI6paTh HECKOJIBKO BEPHBIX BAPUAHTOB OTBETOB (2 MM 134
S5MuH " Hcnons3oBaTh JNEKTPUYECKHE ICTIH; 3).
r MHKpOIPOLIECCOPHAsl | COBPEMEHHBIE V.2Bb16MpaThH 3anucaTh MOCIEAOBATEILHO HOMEPa BHIOPaHHBIX O0ocHoBaHme:
TEeXHHKA Cpe/CTBa IIOHCKA, 9JIEKTPOU3M EpPHUTEIbHbIE BapuaHTOB 0e3 MPOOEeJIoB 1 3HAKOB MPETNUHAHMS BbIBoBI TpHHHCTOpA
aHanmm3a u npuOopHI; (nanpumep, 124). Ha3bIBAIOTCSA AHOJ,
MHTEPIPETALIN V.3 ompenensits napameTphl 3anucaTth apryMeHTbl, 000CHOBBIBAIOIINE BBIOOP KXKAOTO | KaTtog M
uHOpManuu, 1 JNEKTPUYECKUX LIETeH; U3 OTBETOB yTPaBISIOIINH
uHpopmannonusie | 3.1 cymHoCTh GU3NIECKUX anextpoJ. BbiBona

TCXHOJIOTUM 1A

IPOLUECCCOB, IPOTCKAOIINX B

Kak Ha3pIBaroTCs BBIBO JIbI TpI/IHI/ICTOpa?

TPUOJ Y TPUHHCTOPA




BBITIOJIHCHHA 3aJa4

SJICKTPUYCCKUX W MArHUTHBIX

HC CYHICCTBYCT.

npoQeCCHOHANBHON | IETISIX; 1.AHOn
JIeSITENIbHOCTH 3.2 NOCTPOECHUE IEKTPUUECKUX 2.Tpuon
Lerne, MopsAaoK pacyeTa ux 3.Karon
napaMeTpoB; 4.Y1paBistomui 3JEKTPO
3.3 cmocoObI BKIIOYCHHUS
ANEKTPON3M ePUTEIBHBIX
nprOOPOB Y METOBI M3MEPEHHUH
AIEKTPHICCKUX BEJIMUHH.
19 OIL.04 Dnextpornnka | OK 02. V.lcobupats mpocremme Br16paTh HECKOJBKO BEPHBIX BAPHAHTOB OTBETOB (2 WIIH 234
S5muH n Hcmoms30BaTh ANEKTPUIECKHE IIETIH; 3).
r MUKpOIIPOLIECCOPHAsl | COBPEMEHHBIE VY .2BBIOMpaTH 3anmcaTe MoCce0BaTeIbHO HOMeEpa BRIOpaHHBIX O0ocHoBaHHe:
TEXHHKA CpeJicTBa MOWCKA, ANEKTPON3M EepPHUTEILHEIC BapHaHTOB 0e3 MPOOETIOB U 3HAKOB P CITMHAHI Br1BO 1B
aHam3a u npuOOpHI; (nanpumep, 124). OUITOISIPHOTO
HHTEPIIpETANT V.3 ompeneniats mapameTpsl 3anmcaTe apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP KAXKIOTO | TpaH3HCTOpa
nHGopManuy, n SIEKTPUUYCCKHUX IETIeH; U3 OTBETOB Ha3bIBalOTCs 0asa,
napopmanmonnsle | 3.1 cymHOCTs pHU3MIECKHX SMUTIEP U
TEXHOJIOTHH U HPOIECCOB, IPOTEKAIOIINX B Kax Ha3pIBaroTCS 37EKTPOBI Y OUITOISIPHOTO KOJUIeKTOp. BhIBOmA
BBINTOJIHEHUS 33Ja4 | SJEKTPHUECKHX U MarHUTHBIX TpaH3HucTOpa? aHOJ y TpaH3HCTOpa
npodeccuoHaIbHON | Hermsx; HE CyIIECTBYET.
NEeATeILHOCTH 3. 2 mOCTpOCHHE DIIEKTPHUECKUX 1.Anox
Lenei, nopsaoK pacuera Ux 2.Komnekrop
napamerTpoB; 3.baza
3.3 cmocoObI BKIIOYCHHUS 4.9mutrep
3JEKTPOH3M EPUTEIIBHBIX
npuOOPOBH METObI U3MEPEHUN
SIEKTPUYECKUX BEIMYHH.
20 OIL.04 Onextponuka | OK 02. V.lcobupats mpocreiimue IIpoxyMaTe JOrMKY U MOJHOTY OTBETA. Ilpamep oreeTa:
10MunH u Hcnons30BaTh SIEKTPUUYECKHE LEMH; 3amucaTe OTBET, UCIONB3YS YETKHE KOMIAKTHEIE
pil| MHKpOIPOILIECCOPHAsl | COBPEMEHHBIE V.2Bb106MpaThH (hopMyIHMpOBKH. THupHCTOp HA3bIBAETCS
TeXHUKA cpeJcTBa MOUCKA, 3JEKTPOU3M EpUTCIIHHEIC TI0JTy YIPaBISEMBIM
aHanmM3a " npubopEI; IMogemy TMpHUCTOP Ha3bIBACTCS MOTY yNPaBISIEMBIM 3JIEMEHTOM, T.K. [IPH
UHTEPIpETALUN V.3 onpezensaTe nmapameTpbl aneMeHTOM. OTBET JOJDKEH OBbITh 0OBSICHEH JTOTUUECKH U 10Jaue TOKA Ha
uHpopManuy, u JJIEKIPUYECKUX LETeH; 9¢TKO chOopMyIMpPOBaH. YIIPaBISTIO LI
uHpopmaunoHusie | 3.1 cymHOCTb PU3NIECKUX MEKTPOJI THPHUCTOP

TEXHOJIOTHU ISl
BBITIOJIHEHUS 337124
npodeccuoHaIbLHOU
JIeSITENIEHOCTH

HPOLECCOB, IPOTEKAOIINX B
JJICKTPUYCCKUX U MATHUTHBIX
LETISX;

3. 2 IOCTpOEHUE IIEKTPUIECKHUX
Hernel, MopsIoK pacuera ux
napaMeTpoB;

3. 3 cnocoObl BKIIOUEHUS

OTKPBIBACTCA, a IPpU
OTKIIFOYCHHHU I3TOTO
TOKa HE 3aKpPbIBACTCH.




3JIEKTPOU3M €pUTEIIbHBIX
MpUOOPOB M METOBI U3MEpEHUI
3JICKTPUYECKUX BEJIMYHH.

21 OIL04 Dnektponuka | OK 04. V.lcobupats mpocreimme 3anucaTs MomapHO OYKBB M MU PHI (B 3aBUCHMOCTH OT A3B4B2 I'l
10MuH 31 O} dextrHO JJICKTPUYECKHE LIETIH; 3aaHNs) BApHAHTOB OTBeTa (Hampumep, Al mm b4)
A MHKpPOIIPOIIECCOpHas | B3amMoJeHcTBOBaTh | Y.2BBIOMpATH
TeXHUKA u paboTaTh B ANEKTPON3M epPUTEILHBIC CooTHecuTe Ha3zBaHHE NU(PPOBOTO YCTPOWCTBA U €T0
KOJUICKTHBE H npuOOpHI; Ha3HA4YCHHE:
KOMaHie V.3 omnpenensrs napaMmeTpbl Yempoiicmesa:
ANIEKTPUYECKUX LETeH; 1.Jlorudeckuii dIeMEHT
3.1 cymHOCTh (U3MIECKUX 2.CHBUTOBBIH PETHCTP
MPOIECCOB, NPOTEKAIOMNX B 3.IlapamrensHbI peTucTp
3JEKTPUYECKUX U MarHUTHBIX 4.11Incppatop
LETIAX; Hasnauenme:
3.2 NOCTPOEHUE IIEKTPUUECKUX A.Tlpenna3zHaueH Uil 3allUCH, XpAHEHUs U BbIJAuU
IerneH, MoPsIoK pacuera ux nH(pOpManuy, MPeCTABICHHON B BU/C ABONYHBIX KOJOB
apaMeTpoB; b. [IpemrasHaueH mt npeoOpa30BaHUS CUTHANIA HA OTHOM
3.3 cmocoObI BKIIOYCHHUS U3 BXOJIOB B N-pa3psiiHOE ABOMYHOE YUCIIO
3JIEKTPOU3M EPUTEIIBHBIX B. Ilpenna3HaueH mil cIBHUTA CONEPKHUMOTO B CTOPOHY
npuOOpPOBH METOJBI M3MEPEHUH | CTAPIIMX WM MIAAMINX Pa3psiioB
DJICKTPUYECKUX BEJIMYHH. I'. TlpeHa3HAaueH I peann3alui JOTHYECKUX ()yHKIHHA
22 OIL.04 Onextpornnka | OK 04. V.lcobupats npocreimme 3anmcaTs momapHO OYKBBI M UG PHI (B 3aBUCHIMOCTH OT A3B4B1 T2
10muH u D¢} dexmuraO JJIEKTPUYECKUE LIETIH; 3aJaHMs) BApUAHTOB OTBeTa (Hampumep, Al mm b4)
A MHKPOIIPOLIECCOpHAs | B3aMMOJCHCTBOBaTh | Y.2BBIOMpATH
TEXHUKA 1 paboTaTh B 3JIEKTPOU3M EPUTEIIbHBIE CooTHecuTe Ha3BaHUE DJIEKIPOHHOTO YCTPOMCTBA U €TO
KOJUICKTHUBE H npuOOpEI; OCHOBHOTO ITapaMeTpa:
KOMaHze V.3 onpeznenats napaMeTpbl Yempoiicmsa:
3JIEKTPUYECKUX LIeTel; 1.Ycumrens
3.1 cymHOCTh HHU3HMUECKUX 2.Crabumm3zaTtop
MPOLECCOB, MPOTEKAIOIINX B 3.CrnaxxuBaromuii ¢wibTp
SIEKTPUUECKUX U MarHUTHBIX 4 BeImpsMuTeb
HETISX; OcHognvle napamempbo:
3. 2 moCTpOEHHE IIEKTPHUECKHUX A.Kosddumnuent crnaxupanus
Lenei, nopsaoK pacuyera Ux B. Koad dumuent mynscanuii
napameTpoB; B. Kospunment ycunenus
3.3 crtocoObI BKIIIOUYEHUS I'. Kosppunument crabummzanuu
3JEKTPOU3M EPUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
SJEKTPUUECKUX BEIUYUH.
23 OI1.04 Dnextponnka | OK 04. V.1cobupate npocreiimue 3anucath HU(GPHI BAPUAHTOB OTBETA B MOPSIIKE 4231
4 MmuH u D¢ dexTuBHO SJIEKTpUYECKUE IIeTIH; YBEJIWYCHHSI KOJIMYECTBA JIOTHUECKUX DJIEMEHTOB ISt
b MHKpOIpolLeccopHas | B3auMojeictBoBath | Y.2BpIOUpaTh peanu3aluy TPUITEpOB 0e3 MpoOesIoB U 3HAKOB




TCXHHUKA

1 paboTaTh B
KOJUIEKTABE |

3JIEKTPOU3M EPHUTENBHBIE
npuOOpHI;

npenuHaHus (Hanpumep, 4132)

KOMaHJie V.3 onpeznenate napameTpbl Pacnonioxkute HOMepa TPUITEPOB B MOPSAKE yBEIUUYEHUS
ANEKTPUIECKUX IICTICH; KOJIMYECTBA JIOTHIECKUX IJIEMEHTOB, HEOOXOAMMBIX IS
3.1 cymHOCTh (hU3HIECKUX WX pean3alnu:
IPOLIECCOB, IPOTEKAIOIINX B 1.JK-tpurrep
3EKTPUYECKMX U MarHUTHBIX 2.D-tpurrep
LEIX; 3.T-tpurrep
3.2 NOCTPOEHUE IIEKTPUUECKUX 4.RS-tpurrep
Lenei, nopsaaoK pacuera UxX
HapaMeTpoB;
3.3 crnocoObI BKIIOYECHUS
3JEKTPOU3M EPUTEIIBHBIX
nprOOPOB Y METOBI M3MEPEHHUH
SJEKTPHYECKIX BEIHMYHH.
24 OIL04 Dnexktponuxka | OK 04. V.lcobupats mpocreimue 3anmcaTs MUQPH BAPHAHTOB OTBETA B IOPSIKE 3421
4 MuH u D¢} dexmrrO SJIEKTPUYECKUE LIETIH; YBEIUYCHHSI KOJIMUECTBA JIOTHYECKUX 3JIEMEHTOB I
b MUKpOIPOIIECCOpPHAsl | B3aMMOJICHCTBOBATh | Y.2BBIOMpATh peanm3anuu TpUIrepoB 0e3 MpoOeioB U 3HAKOB
TEXHHUKA u paboTaTh B 3JIEKTPOU3M EPUTEIIbHBIE npenuHaHus (Hampumep, 4132)
KOJUIEKTUBE U npuOOpHI;
KOMaHze V.3 onpeznenate napamerIpbl Pacnonoxute 1) poBsIe MUKPOCXEMBI B OPSIKE
SIEKTPHUYECKHUX IETeH; YBEJIMUEHHS KOJIMYECTBAa AKTUBHBIX 3JIEMEHTOB,
3.1 cymHOCTh (hU3HIECKUX HEOOXOAMMBIX IS UX peaan3aluu:
MIPOLECCOB, IPOTEKAIOIIUX B 1.Muxpocxema, peamsyomas AJIY
SIEKTPUUECKIX U MaTHUTHBIX 2.MuxkpocxeMa, peaau3yromas MyIbTUIIIEKCOp
HETIAX; 3.MuxkpocxemMa, peaau3yromas JOTHIECKHEe 1M eHThI
3.2 IOCTPOCHHUE AIEKTPUIECKUX 4 MukpocxeMa, peanu3yomas TPUITeph
Lemneu, nopsAaoK pacyeTa ux
napaMeTpoB;
3.3 cnocoObl BKIIOYECHHUS
3JEKTPOU3M EPUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
SJEKTPUUECKHX BEIUUYMH.
25 OIL.04 Onextponuka | OK 04. V.lcobupats mpocreimue Br16pate 0JMH BEpHBIN OTBET. 1
4 MmuH u D¢ hexTuBHO SJIEKTpUYECKUE LIeTIH; 3anucath TOJILKO HOMEp BHIOPaHHOTO BapHaHTa OTBETA.
B MHKpOIpOLIecCOpHas | B3auMojeicTBoBaTh | Y.2BBIOUpaTh 3anmcath apryMeHTbl, 000CHOBBIBAIOLINE BEIOOP OTBETA O0ocHoBaHme:
TeXHUKA u paboTaTh B 3JEKTPOU3MEPUTEILHBIE
KOJUIEKTHBE H npuoopHI; TepMopesHcTop
KOMaHJe V.3 onpenensate mapameTpsl TepmopesucTop — 5T0 NOJYNPOBOHUKOBLIN PESUCTOP, B | ppmensetcs wit
SIEKTPUUYECKUX LETei; KOTOPOM HCHOJIBb3yeTCsl 3aBUCUMOCTb M3MepeHHs

3.1 cyurHoOCTh U3HYECKUX
HPOLECCOB, IPOTEKAIOIINX B

1.3J'I€KTpI/I‘{60KOFO COIMIPOTHUBJICHUA ITOJYIIPOBOJHUKOBOTO

TeMIIepaTyphl U
HCHOJIb3YET




QJICKTPUICCKUX W MArHUTHBIX

MaTepuasia OT TeMIEepaTyphl

3aBUCUMOCTD

TETISX; 2.57IEKTPIYECKOTO COTPOTUBICHHUS Oy P OBOHUKOBOTO 3NEKTPHIECKOTO
3.2 mocTpoeHHe NEKTPUUECKUX | MaTepHana OT CBeTa COTIPOTUBIICHUS
Henei, HopsIoK pacuera ux 3.37IEKTPIYECKOTO COTPOTUBICHHUS Oy IIPOBOHUKOBOTO MOJIyIIPOBOJHHKA OT
HapaMeTpoB; MaTepualia OT HIEKTPOMArHUTHOTO MOJIs TeMIIepaTyphIl
3.3 crocoObl BKIIOYECHUS 4.37IEKTPUYECKOTO COMPOTUBIICHUS MOJIyIPOBOJIHUKOBOTO
3JIEKTPOU3M EPUTEIBHBIX MaTtepHaia OT paJialiOHHOTO U3y YCHHS
nprOOPOB Y METOBI M3MEPEHHUH
AIEKTPHICCKUX BEJIMUHH.
26 OI1.04 Drnektponunka | OK 04. V.1cobupats npocreiinire BriOpaTh 0MH BEpHBIN OTBET. 3
4 MuH u O} dexmrHO 3JEKTPUYECKHE LIETIH; 3anmcaTs TOJBKO HOMEp BEIOPaHHOTO BapHaHTa OTBETA.
B MHKpPOTIPOIIECCOpHas | B3amMojeHcTBOBaTh | Y.2BBIOMpATh 3anmcaTs apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA O0ocHoBaHHe:
TeXHUKA 1 paboTaTh B 3JIEKTPOU3MEPHUTENBHBIE
KOJUICKTHBE | npuOOpHI; B xaxom roay Oplta 3amaTeHTOBaHA IepBast B 1959 roxy,
KOMaHJIe V.3 onpeznenate napameTpbl MOJIyIPOBOTHUKOBAst MUKpOCXeMa? HE3aBHCUMO JPYT OT
SJIEKTPUYECKUX LETEN; apyra, Jixex Kunbu u
3.1 cymHOCTs (pU3MIECKUX 11859 r. PoGepr Hoiic
IPOLIECCOB, IPOTEKAIOIINUX B 2.199 1. 3aIIATEeHTOBAIN CBOH
SJIEKTPUYECKUX U MATHUTHBIX 3.1959 r. nepBbIe
LeIAX; 4.1989 . HOJIyIPOBOJHUKOBBIE
3.2 IOCTPOCHHUE FIEKTPUIECKUX MHKPOCXCMBbI.
IeTeH, MOPSIOK pacuera uxX
napaMeTpoB;
3.3 crnocoObl BKIIOYEHUS
3JEKTPOH3M EPUTEIIBHBIX
npuOOPOBH METOBI U3MEpEHUI
SIEKTPUYECKUX BEIMYHH.
27 OIL.04 Onextponuka | OK 04. V.lcobupats mpocreiimue BrI16paTe HECKOJIBKO BEPHBIX BAPUAHTOB OTBETOB (2 MM 24
5muH u O} dexmuBHO JJIEKTPUYECKUE LETIH; 3).
r MHKpOIpOILIeCCOpHas | B3auMOJeicTBOBaTh | Y.2BBIOUpATh 3amucaTh MOCJIEAOBATEIFHO HOMEpa BHIOPaHHBIX O0ocHoBaHMe:
TEXHUKA u paboTaTh B 3JIEKTPOU3M EPUTEIIbHBIE BapHaHTOB 0e3 MPoOEeoB U 3HAKOB P EIMHHAHUS
KOJUIEKTUBE U npubopEI; (mampumep, 14). OrpuratesbHa st

KOMaHjie

V.3 onpezensaTe nmapameTpbl
3JIEKTPUYECKUX LIeTel;

3.1 cymHOCTh hU3HMYECKUX
MPOLECCOB, MPOTEKAIOIINX B
SIEKTPUYECKUX U MArHUTHBIX
LEIsX;

3. 2 IOCTpOEHUE IIEKTPUIECKHUX
nenei, nopsaoK pacuera Ux
napameTpoB;

3. 3 criocoObl BKIIIOUEHHUS

3anmcath apryMeHTbl, 000CHOBBIBAIOIIUE BEIOOP KAXKIOTO
U3 OTBETOB

Kakue oOpaTHble CBA3M MCIOB3YIOTCS B 3JEKTPOHHBIX
cxemax?

1.HyneBasi obpatHas cBs3b
2 IlonoxutenbHas oOpaTHas CBA3b
3. EmuHanuHas oOpaTHas CBS3b

oOpaTHas CBs3b
HCTIOJB3yeTCs B
YCHIIMTETAX,
MOJIOKUTETbHA B
reHepaTopax.
Hynesoii u
eIMHUYHO U
o0paTHBIX CBs3el He
CYyIIECTBYET.




3JIEKTPOU3M €pUTEIIbHBIX
MpUOOPOB M METOBI U3MEpEHUI
3JICKTPUYECKUX BEJIMYHH.

4.0tpuniatenbHas oOpaTHas CBSI3b

28 OI1.04 Dnextpornnka | OK 04. V.lcobupats mpocreimme Br16paTh HECKOJBKO BEPHBIX BAPHAHTOB OTBETOB (2 WIIH 134
S5muH u O} dextrHO 3JIEKTPUYECKUE LIETIH; 3).
r MHKpPOIIPOIIECCOpHas | B3amMoJeHcTBOBaTh | Y.2BBIOMpATH 3anmcaTe MocIe0BaTeIbHO HOMEpa BRIOpaHHBIX O0GocHoBaHMe:
TEXHHKA u paboTaTh B ANEKTPON3M epPUTEILHBIC BapHaHTOB 0e3 MPoOEJIOB 1 3HAKOB MPETTHHAHUIL
KOJUIEKTUBE U npuOOpHI; (nanpumep, 124). MHKpOIpOIEcCOpHL,
KOMaHJIe V.3 onpeznenate napameTpbl 3amucaTh apryMeHTh, 0G0CHOBBIBAIOLINE BEIOOP KAXIOTO | tpurrepsl
ANEKTPUIECKUX IICTICH; U3 OTBETOB MY JIBTHILIEKCOPbI
3.1 cymHOCTh (U3MIECKUX OTHOCSTCH K
MPOIECCOB, IPOTEKAOIINX B K ¢ poBEIM MHUKpOCXeMaM OTHOCSTCS. 1 POBBIM
ANEKTPUIECKUX ¥ MAaTHUTHBIX MHKpOCXeMaM, a
Hernsx, 1.Mukpomnponeccops OIepaIOHHBIE
3.2 NOCTPOEHUE IIEKTPUUECKUX 2.0nepanyoHHblE YCHIUTEIN YCHIIMTENH K
Leneil, nopsaoK pacuera ux 3. Tpurrepsl AHAJIOTOBBIM.
apaMeTpOB; 4. My JIbTUILIEKCOPBI
3.3 crnocoObl BKIIOYECHUS
3JIEKTPOU3M EPUTEIIBHBIX
npuOOPOB U METOBI M3MEPEHUH
SJEKTPHYECKIX BEIMYHH.
29 OI1.04 Dnektponmnka | OK 04. V.1cobupats mpocreiimnire IIpoxymMaTh JOTHKY W MOJHOTY OTBETA. Ilpumep orseTa:
10muH u D¢} dexmuraO JJIEKTPUYECKUE LEIH; 3ammcaTe OTBET, UCIONB3YS YETKHE KOMIAKTHEIC
pil| MHKPOIIPOLIECCOpHAs | B3aMMOJCHCTBOBaTh | Y.2BBIOMpATH (hOopMYIHPOBKH. CraGumsatop
TeXHUKA 1 paboTaTh B 3JEKTPOH3M epPHUTEIILHEIC HANPSIKSHHS — 9TO
KOJUIEKTUBE U npuOOpEI; JUist 9ero npuMeHsieTcs CTa0MIN3aTOp HANPSHKEHHS ? YCTPOIACTBO,
KOMaHie V.3 onpenendats napaMmeTpbl OtBeT A0JDKEH OBITh YETKO CHOPMYIHPOBAH. ABTOMATHYECKHI
JIEKTPHYCCKUX LeNeH; obecrieunBaiomniee
3.1 cymHOCTh HHU3HMUECKUX 110 yIepKaHIe
HPOIIECCOB, IPOTEKAIOIINX B HAIPSKEHHS
SIEKTPUUECKUX U MarHUTHBIX HATPY304YHOTO
LEISIX, YCTpOHCTBa C
3. 2 moCTpOEHHE IIEKTPHUECKHUX 3aIAHHOH CTETICHBIO
HeTneH, MoPsIoK pacuera uxX TOYHOCTH.
HapameTpoB;
3.3 cnocoObl BKIIOYEHUS
3JIEKTPOU3M EPHUTEIBLHBIX
npuOOPOB U METOBI U3MEpEHUI
SJICKTPUYECKHUX BEIMUYHH.
30 OI1.04 Dnextponnka | OK 04. V.1cobupate npocreiimue IIpoxymMaTs JOTHKY U MOJHOTY OTBETA. Ilpumep orBeTa:
10mun u D¢ dexTuBHO SJIEKTpUYECKUE IIeTIH; 3anucath OTBET, HCMOJb3Ys YeTKHE KOMIIAKTHbIE
pil| MHKpOIpOLlecCOpHas | B3auMoJeicTBoBaTh | Y.2BBIOUpaTh (hopMyIHMPOBKH. Tpurrep — 310




TeXHUKA u paboTaTh B ANEKTPON3M epPUTEILHBIC YCTPOHCTBO
KOJUICKTUBE U npuOoPHI; Uro Ttakoe tpurrep? OTBET J0JDKEH OBITH YETKO MO CJIeI0BATEILHOTO
KOMaH/ie VY.3 ompeneniTe mapamMeTpsl chopMyIMPOBaH. THITA C IBYMS
3JIEKTPUYECKHUX Lienel; YCTOWYUBBIMU
3.1 cymHOCTh (hU3HIECKUX COCTOSIHUSIMU
MPOIECCOB, IPOTEKAIOMNX B paBHOBeCHS,
ANEKTPUIECKUX ¥ MarHUTHBIX IIpeIHasHauYeHHOe I
TeTIAX; 3aITUCH W XpaHCHUS
3.2 NOCTPOEHUE IIEKTPUUECKUX napopmanuu. [Tox
IereH, MoPsIOK pacuera ux TIeHCTBHEM BXOIHBIX
apaMeTpoB; CUTHAJIOB TPHUITEP
3.3 crnocoObI BKIIOYECHUS MOXET
3JEKTPOU3M EPUTEIIBHBIX MEePEeKTI0OYaThCs U3
nprOOPOB Y METOBI M3MEPEHHUH OJIHOTO yCTOHYMBOIO
SJEKTPHYECKIX BEIHMYHH. COCTOSIHUS B APYTOE.
31 OI1.04 Onexrpornnka | OK 05. V.lcobupats mpocreimue 3anmcaTs momapHO OYKBBI ¥ UG PHI (B 3aBUCHMOCTH OT A2B4B1 T'3
10muH u Ocy1ecTBsTh SJIEKTPUYECKUE LIETIH; 3aJaHIs) BapUAHTOB OTBeTa (Hampumep, Al mm b4)
A MUKpOIIPOLIECCOPHAsl | YCTHYIO U VY .2BBI6MpaTH
TeXHUKA MHCHEMEHHYIO 3JIEKTPOU3M EPHUTEIHHBIE CooTHecuTe Ha3BaHME IJIEKTPOHHOTO yCTPOUCTBA U
KOMMYHHKAIIIO HA | TIPHOOPEI; BBITIOJIHAEM YO HM (D YHKIIHIO
rocyJapCTBEHHOM V.3 onpeznenate napamerIpbl Yempoiicmsa:
s3pike Poccuiickol | anexTpuyeckux Lemne; 1.Ycumrens
®Denepanuu ¢ 3.1 cymHOCTh (hU3HIECKUX 2.MynsTHBHOpATOP
y4eToM IPOLIECCOB, IPOTEKAOIIUX B 3.CrabmmzaTtop
ocoOeHHOCTe JJIEKIPUYECKUX U MATHUTHBIX 4TI'TIH
COIIMANBHOTO U HETIAX; Beinonnsaemasn ¢ynkyus:
KyJbTy PHOTO 3.2 IOCTPOCHHUE AIEKTPUIECKUX A. BripabateIBaeT npsAMOYTOIBHBIE HMITYJIBCHI
KOHTEKCTa. Lemneu, nopsAaoK pacyeTa ux b. BripabaTeiBaeT nuiaoo0pa3Hoe HANpsHKEHUE
napaMmeTpoB; B. VBenmuuuBaeT 3HEpIUIO BXOJHOTO CUTHAja 3a CYET
3. 3 crocoObl BKIIOUESHUS SHEPTUU MUTAHU
3JEKTPOU3M EPUTEIBHBIX I'. ABTOoMaTHUeCKH TMOIAEPKUBAET HAIPsHKEHUE (UM TOK)
npuOOPOB U METOBI U3MEpEHUI Harpys3Kd ¢ 3aJJaHHOW TOYHOCTBIO
SJEKTPUUECKHX BEIUUYMH.
32 OIL.04 Onextponuka | OK 05. V.lcobupats mpocreimue 3anucaTs nonapHO OyKBBI U UG PHI (B 3aBUCUIMOCTU OT A2B3B4 I'l
10mun u Ocy1ecTBIsITh SJIEKTpUYECKUE LIeTIH; 3aJaHus) BapuaHTOB oTBeTa (Hampumep, Al nm b4)
A MHKpOIPOLIECCOPHAs | YCTHYIO H V.2Bb16MpaThH
TeXHUKA HMHCHMEHHYIO 3JEKTPOU3M epPHUTEIIHHEIE CooTHecHTe CXeMY BBINPSAMUTENS U €T0 Ha3BaHUE!
KOMMYHHKAIUIO HA | IPHOOPBI; Cxema guinpamumensi:
TOCyIapCTBEHHOM V.3 onpenensate mapameTpsl 1

sa3b1ke Poccuiickoit
®denepanuu c
y4eTom

AJICKTPUYCCKUX LETIeH;
3.1 cyurHoOCTh U3HYECKUX
IPOLECCOB, IPOTEKAIOIINX B




ocobeHHOCTEN
COLMAJIBLHOTO U

ANIEKTPUYECKUX U MAarHUTHBIX
eTIX;

KyJIbTypHOTO 3. 2 IOCTpOEHHUE BIIEKTPUUECKHUX
KOHTEKCTA. IeTeH, MoPsIOK pacuera ux
apaMeTpoB; 2.
3.3 cmocoObI BKIIOYCHUS
ANEKTPON3M ePUTEIBHBIX
npuOOPOB Y METOBI M3MEPEHHUH
ANEKTPUIECKUX BEIIMIMH.
3.
4.
imTZS JMTZS -'n,aT
VDT vDz2 vD3 Iy
N !
3 [Jn
i MT ZS\/Lr:u]tAE ! Z%D;HET ZFD&
Haszeanue evinpamumens:
A. OmHO(a3HBIH MOCTOBOH
B. Omrodassslii co cpennei Toukon
B. Tpéxda3zuslil ABY X110y 1€ pHOIHBII
I'. Omroda3HbIH 0aHONIONYTIEPHO AHBII
33 OIL.04 Onexrponnka | OK 05. V.lcobupats mpocreimue 3anucaTs nonapHO OyKBBI ¥ UG PHI (B 3aBUCHIMOCTU OT A3B1B4 T2
10MunH u Ocy1mecTBIATh SJIEKTPUYECKUE LETIH; 3a7laHKs) BapHAHTOB OTBeTa (Hampumep, Al mm b4)
A MUKpOIPOIIECCOpPHas | YCTHYIO U V.2Bb10UpaTh
TeXHUKA MHCHMEHHYIO 3JEKTPOU3MEePUTEILHBIE CooTHecuTe cxeMy CTAOMIIM3aTOpa H €r0 Ha3BaHUE!
KOMMYHHKAIUIO HA | IPHOOPEI; Cxema cmabunuzamopa:
TOCyIapCTBEHHOM V.3 onpeznenats napaMeTpsl 1
s3pike Poccuiickol | anexkTpuyeckux Lemnei; . Rean A
®denepauuu ¢ 3.1 cymHOCTh hU3HYECKUX —

y4eToM
0cobeHHOCTEH
COLIMAIBLHOTO U

HPOLECCOB, IPOTEKAOIINX B
JJICKTPUYCCKUX U MATHUTHBIX
LEeMnsX;

I
Ul | T lU“ R lU"




KyJIbTypHOTO 3. 2 IoCTpOEeHHUE BIIEKTPUIECKHUX 2.
KOHTEKCTA. erneH, MopsIoK pacuera ux
apaMeTpoB;
3. 3 crmocoObI BKIFOUCHHS
3JIEKTPOH3M EPUTEIHHBIX
npuOOPOBH METOBI U3MeEpEHUI
ANEKTPUIECKUX BEIIMIUH. 3,; e N
VD1
vz N Rr2
Vs R3
R1 R4
Haseanue cmabunuszamopa:
A. KoMrnieHcallMOHHBIN CTA0MIIN3aTOp HANPSIKCHUS
b. [apameTpuuecknii cTabMImM3aTop HANpsHKEHUS
B. KoMmeHcaIMOHHBIH CTAOWITH3ATOp TOKA
I'. [JapameTpuueckuii ctabumM3aTop TokKa
34 OI1.04 Drektponuka | OK 05. VY.lcobupathe mpocTeiiime 3anucath MUGPHl BAPUAHTOB OTBETA B MOPSIKES 2413
4 MmuH u OcyuiecTBiIATh 3JIEKTPUYECKUE IIETIH; BBITIOJIHEHUS JeHCTBUI pu moctpoeHnn BAX mona 6e3
b MUKPOTIPOIIECCOpHasl | YCTHYIO U V.2BbI0Mp AT Mpo0OeJIoB U 3HAKOB MpenuHaHus (Hanpumep, 4132)
TeXHUKA MHCEMCHHY O 3JIEKTPON3M ePUTEIIHHBIC
KOMMYHHKAIIIO Ha | IPHOOPEI; Pacnonoxute neiictBus npu noctpoenunu BAX muona B
TOCy/IapCTBEHHOM V.3 onpenenars napaMmeTpbl MOPSJKE UX BBITIOJHEHUS !

sa3b1ke Poccuiickoit
®denepanuu ¢
y4eToM
ocoOeHHOCTEH
COIMAJIBHOTO U
KyJIbTy pHOTO
KOHTEKCTA.

JJIEKTPUYECKUX IIeTIeH;

3.1 cymHOCTh (PU3MIECKIX
MPOIECCOB, IPOTEKAOIINX B
SJEKTPUYECKUX U MAarHUTHBIX
LETISIX;

3. 2 NOCTPOEHUE IIEKTPUUECKUX
Lenei, opsaoK pacuyeTa UX
apaMeTpoB;

3. 3 cnocoObI BKIIOYCHHUS

1.3amucaTs pe3ysbTaThl B TAOJHUILY

2.CobpaTth cxeMy

3.Iloctpouts BAX mroma mo TaGmie

4 VIaMepuTh IpsSMOI U 0OPATHBINA TOK Yepe3 AUOJ,
COOTBETCTBEHHO, TIPH PA3IUYHBIX HPSMBIX U 00pATHBIX
HaIpsDKSHHUSX




3JIEKTPOU3M €pUTEIIbHBIX
MpUOOPOB M METOBI U3MEpEHUI
3JICKTPUYECKUX BEJIMYHH.

35 OI1.04 Dnextpornnka | OK 05. V.lcobupats mpocreimme 3anmcaTe MUQPH BAPHAHTOB OTBETA B IOPSJIKE 3241
4 MuH u OcymiecTBIATh SJIEKTPHYECKHE LIETIH; BBITTOJIHEHUS JIGUCTBUH mpu noctpoeHnn AUX ycrmrens
b MUKpOIIPOLIECCOPHAsl | YCTHYIO U VY .2BBIOMpaTH 0e3 mMpo0eIoB M 3HAKOB MpPEMUHAHUS (Hanmpumep, 4132)
TeXHUKA MIHCEM CHHY O ANEKTPON3M epPUTEILHBIC
KOMMYHHKAIIIO Ha | TIPHOOPEI; Pacnonosxute neiictBus npu noctpoenun AUX ycumurens
roCyJapCTBEHHOM V.3 ompeneniTe mapameTpsl B MOPSAIKE WX BBITTOJHEHHS:
si3pike Poccuiickoll | aneKTpUYecKux Iemnei; 1.3amucats pe3ysbTaThl B TAOJUILY
®Denepanuu ¢ 3.1 cymHOCTh (U3MIECKUX 2/I3MepuTh BXOJHOE U BBIXOJHOE HANpPSIKEHUS IpH
y4eToM MPOIECCOB, IPOTEKAOIINX B Pa3MMYHBIX YaCTOTaX BXOJHOTO CHTHala
ocoOeHHOCTe 3JEKTPUYECKUX U MarHUTHBIX 3.Cobpats cxemy
COIMANBHOTO U TeTIAX; 4 IlopcunTate K03 QHUIUEHT YCHICHHS I KaXKIOTO
KyJIbTypHOTO 3. 2 IOCTpOEHHUE BIIEKTPUIECKHUX WU3MepeHus
KOHTEKCTA. Henei, nopsaoK pacuera Ux
apaMeTpoB;
3.3 crnocoObl BKIIOYECHUS
3JIEKTPOU3M EPUTEIIBHBIX
npuOOPOB U METOBI M3MEPEHUH
SJEKTPHYECKIX BEIMYHH.
36 OI1.04 Dnektponmnka | OK 05. V.1cobupats mpocreiimnire BeiOpaTh OH BEpHBIH OTBET. 2
4 MuH u OcymecTBIsATh JJIEKTPUYECKUE LIETIH; 3anucaTs TOJIBKO HOMEp BEIOPaHHOTO BapHaHTa OTBETA.
B MUKpOIIPOLIECCOPHAs | YCTHYIO U VY .2BBI6MpaTH 3anucaTe apryMeHThI, 000CHOBBIBAIOIINE BEIOOP OTBETA O0ocHoBaHHe:
TeXHUKA MHCHEMEHHYIO 3JEKTPOH3M epPHUTEIILHEIC
KOMMYHHKAIIIO HA | IPHOOPEI; Yro Taxoe LIAII? HAII — s3to mudpo-
TOCYIapCTBEHHOM V.3 onpeznenate napamerIpbl AHATOTOBELI
A3bIKe POCCUICKOM | DJIEKTpUUECKUX LIENEH; 1. YcrpoiicTBo, npeo6pasylolee BXOJHOH aHa10rOBbIH IpeoGpasoBaTelb,
®Denepanuu ¢ 3.1 cymHOCTh (pU3HIECKUX CHUTHAJl B LNGPOBOW KO KOTOPBIiA mpeobpasyer
y4eToM HPOLECCOB, IPOTEKAIOIIUX B 2. YcTpo#cTBO AJs peo6pa3oBaHUs [UPPOBOro Koja B 1 poBoii KoJ1 B
ocobeHHoCTel SJICKTPUYCCKUX W MArHUTHBIX aHAJIOTOBBIN CHUTHAJI aHaJIOTOBBIM CUTHAJ
COIIMAJILHOTO U HETsXx; 3.YcTpoiicTBa, NpeHa3HauYeHHBIE AJIs1 yCHIEeHHS
KyJbTYy PHOT'O 3.2 MOCTPOCHHUE DIEKTPHUYECCKUX HalpAXeHHUf, TOKa U MOIIHOCTHU 3JIEKTPHU4YE€CKOIro CUrHaJsia
KOHTEKCTA. 1erneii, mopsAI0K pacdera ux 4.9HeproHe3aBHCHMas TAMATh, HCIIOIb3YeTCA [JI XpaHEHUA
napamMeTpoB; MaCCHMBa HEM3MEHAEMbIX JaHHbIX
3.3 cnocoObl BKIIOYEHHUS
3JEKTPOU3M EPUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
SJEKTPUUECKHX BEIUYMH.
37 OI1.04 Dnextponnka | OK 05. V.1cobupate npocreiimue Be16paTh 0/1MH BEpHBIH OTBET. 1
4 MmuH u Ocy1ecTBsITh SJIEKTpUYECKUE IIeTIH; 3anmcath TOJILKO HOMEp BHIOPaHHOTO BapHaHTa OTBETA.
B MHKpPOIPOLIECCOPHAsl | YCTHYIO H Y.2Bb16MpaThH 3anucath apryMeHTbl, 000CHOBBIBAIOIIME BEIOOD OTBETA O0ocHOBaHMe:




TCXHHUKA

MMUCHMEHHY IO
KOMM Y HUKAIIHIO Ha
roCyJapCTBEHHOM
si3pIKe Poccuiickoit
®denepanuu ¢

ANEKTPON3M epPUTEILHBIC
npuOOpHI;

V.3 onpeznenate napameTpbl
SNIEKTPUYECKUX LETel;

3.1 cymHOCTh (PU3MIECKIX

Yro takoe ALIIT?

1. YcrpoiicTBo, npeo6pasyliee BXOAHONH aHAI0TOBbIH
CUTHaJI B LndpOoBOM KO,

AULII - sT0
aHaJIOTOBO- LHU(PPOBOIt
npeobpaszoBatenp,
KOTOPBIN mpeobpaszyer

y4eToM MPOIECCOB, IPOTEKAOIINX B 2. YCcTpO#CTBO AJist peo6pa3oBaHus [UPPOBOro Kozia B AHAIOCOBEIN CHIHAN B
ocoOeHHOCTeH DJICKTPUYCCKAX W MArHUTHBIX aHaJIOFOVBbII‘;I CUrHall uudposoit
COIIMaJIbHOTO M 11504 3.yCTpOI/lCTBa, npegHa3Ha4eHHbIe AJ1d yCUJIeHUdA
KyJIbTyPHOTO 3. 2 IOCTpOEHHE SNEKTPHIECKUX HaNpsDKEHUs], TOKA U MOIHOCTH 3JIEKTPUYECKOro CUrHasla
KOHTEKCTA. 1emneif, HOPAIOK pacuera uX 4 3HeproHe3aBHCHMasi IAMSITh, UCIIOIb3YETCs [JIs1 XpaHEHUsT
apaMeTpoB; MaccuBa HEU3MeHsIeMBIX JJaHHbBIX
3.3 crnocoObI BKIIOYECHUS
3JEKTPOU3M EPUTEIIBHBIX
nprOOPOB Y METOBI M3MEPEHHUH
SJEKTPHYECKIX BEIHMYHH.
38 OI1.04 Dnektponuka | OK 05. V.1cobupats mpocreiimnine BeiOpaTh HECKONBKO BEPHBIX BAPHAHTOB OTBETOB (2 HMIM 124
S5munH u OcymecTBIATh SJIEKTPUYECKIE [IETIH; 3).
r MUKpOIIPOLIECCOPHAsl | YCTHYIO U VY .2BBI6MpaTH 3anmcaTs MOCIe0BATeIbHO HOMEpa BEIOPaHHBIX O0ocHoBaHHe:
TeXHUKA MHCHEMEHHYIO 3JIEKTPOU3M EPHUTEIHHBIE BapHaHTOB 0e3 MP0OEIIOB 1 3HAKOB P CITHHAH OMJI-noruku He
KOMMYHHKAIIIO HA | TIPHOOPEI; (nanpumep, 124). cymectByer. Ha
TOCYyIapCTBEHHOM V.3 ompenensite mapameTpsl 3anucaTe apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP KAXKIOTO | OCTAJBHBIX THIIAX
s3blke PocCUICKOM | 3IEKTpUYECKHX Lienel; U3 OTBETOB JIOTUKA MHUKPOCXEMBI
®Denepanuu ¢ 3.1 cymHOCTh (hU3HIECKUX MOTYT OBITH
y4eToM HPOIECCOB, IPOTEKAIOINX B IMo Tamy peanmm3ayy 31€MEHTOB MUKPOCXEMBI MOTYT peam30BaHbI
ocoOeHHOCTe SIEKTPUUECKIX U MaTHUTHBIX OBITH M3TOTOBJICHBI HA OCHOBE
COIIMANBHOTO U HETIAX;
KyJIbTyPHOTO 3.2 IOCTPOCHHUE AIEKTPUIECKUX 1.KMOII-noruku
KOHTEKCTa. Lemneu, nopsAaoK pacyeTa ux 2. TTJI-noruku
napameTpoB; 3.OMJI-noruku
3.3 cnocoObl BKIIOYCHHUS 4. TTJII-noruxu
3JEKTPOU3M EPUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
SJEKTPUUECKHX BEIUUYMH.
39 OIL.04 Onextponuka | OK 05. V.lcobupats mpocreimue BrI6paTh HECKOJIBKO BEPHBIX BAPUAHTOB OTBETOB (2 MM 23
S5mun u Ocy1ecTBIsITh SJIEKTpUYECKUE LIeTIH; 3).
r MHKpOIPOLIECCOPHAs | YCTHYIO H V.2Bb16MpaThH 3amnucaTh MOCIEAOBATEILHO HOMEPa BHIOPaHHBIX O0ocHoBaHme:
TeXHUKA HMHCHMEHHYIO 3JEKTPOU3MEPUTEILHBIE BapHaHTOB 0e3 MP0OEoB U 3HAKOB IPEMHHAHUS Muxkponporneccops! u
KOMMYHHMKAIIMIO Ha | TIpUOOPBHI; (nanpumep, 24). MYJIbTUIIIIEKCOPBI
TOCyIapCTBEHHOM V.3 onpenensate mapameTpsl 3anucaTe apryMEHTbI, 000CHOBBIBAIOIINE BEIOOP KAXKJIOTO | OTHOCATCSA K
si3pike Poccuiickoil | »JEKTpUUECKUX ILEerei; 13 OTBETOB uudpoBeIM
®denepanuu ¢ 3.1 cyurHoOCTh U3HYECKUX MUKpPOCXeMaM, a
y4eToM IpPOLECCOB, NPOTEKAIOIIUX B K aHanoroBbIM MHUKpPOCXeMaM OTHOCSTCSL. onepaloHHbIe




ocobeHHOCTEN
COLMAJIBLHOTO U

ANIEKTPUYECKUX U MAarHUTHBIX
eTIX;

1.Muxkponporieccopsl

YCHIUTENU U
CTaOMIM3aTOPHI K

KyJIbTYPHOTO 3.2 IOCTPOCHHUE IIEKTPUICCKAX 2.0neparyoHHbIe YCHINTEIN aHAJIOTOBBIM.
KOHTEKCTA. Henei, mopsaoK pacyeTa ux 3.Crabmm3zaTopsl
MapaMeTpOB; 4.MynbTUILIEKCOPBI
3.3 cmocoObI BKIIOYCHUS
ANEKTPON3M ePUTEIBHBIX
npUOOPOB Y METOBI M3MEPEHHUH
ANEKTPUICCKUX BEJIMIHMH.
40 OIL04 Dnexktponuka | OK 05. V.lcobupats mpocremme IIpoayMath JOTUKY U MOJHOTY OTBETA. Ilpumep oreerta:
10muH 31 Ocy1ecTBIATh JJEKTPUYECKUE LIETIH; 3anucaTh OTBET, UCIOJb3Ys YETKHE KOMIAKTHbIE
bl MHKpPOTIPOLIECCOPHAs | YCTHYIO U VY .2Bb1OUpaTH (hopMyIHpOBKH. OrneparoHHBIi
TeXHUKA MHCEMEHHYIO ANEKTPON3M EepPHUTEILHEIC YCHIMTENb —
KOMMYHHKAIIIO Ha | IPHOOPEI; Kaxoe ycTpoHcTBO Ha3bIBaeTCS OMEPAIIOHHBIM SNIEKTPOHHAs cXeMa
TOCY/IapCTBEHHOM VY.3 ompeneniate mapamMeTps yeumreneM? OTBET JOJDKEH ObITh 4ETKO CHOPMYIMPOBAH. | yepmTens Ha
A3bIKe POCCUICKON | DJIEKTpUYECKUX LIENeH; 10Ty IPOBOIHAKAX, B
Denepanun ¢ 3.1 cymHOCTs (pU3MIECKUX MHTErpaIbHOM
y4eToM HPOIECCOB, IPOTEKAIOMINX B HCIIOIHEHUT
0COOEHHOCTEH SJEKTPUUECKIX U MaTHUTHBIX HMEIOIIETo Ba
CONHNAJIbHOTO H HEIIsX, OaJIaHCHBIX BXOJa —
KyJIbTyPHOTO 3.2 IOCTPOCHHUE IIEKTPUIECKUX IPSIMO}i ¥ MHBEPCHBIA,
KOHTEKCTA. eTnel, MoPsIoK pacuera ux o6nanaomuii
apaMeTpoB; BBICOKHM
3. 3 crmocoObI BKIFOUESHHS k03¢ puIIeHTOM
3JIEKTPOU3M EPUTEIIBHBIX yCHICHHS
npuOOPOBH METOBI U3MEpEHUI
SIEKTPHUECKUX BEIUYHH.
41 OIL.04 Onextponuka | IK 1.1. V.lcobupats mpocreiimue 3anucaTs nonapHo OyKBBI U UG PHI (B 3aBUCUMOCTU OT A2B4B3 T'l
10MunH u OKCIUTyaTHPOBATh JJIEKTPUYECKUE LETIH; 3a7laHMs) BapHaHTOB OTBeTa (Hampumep, Al um b4)
A MHKpOIPOLIECCOPHAs | KeJIe3HONOPOXKHbIN | Y.2BpIOUpaTh
TeXHUKA MOJBUKHOM COCTaB | 3IEKTPOHU3MEpPUTEIbHbIE CooTHecuTe H300paxeHUe JOTHUECKUX 3JIEMEHTOB U
(mo Bumam npubopHI; BBINIOJIHAEMbIE UMU () yHKIIHU:
MO JIBUKHOTO VY.3 onpenensate mapameTpsl H3obpadicenus n102uyeckux 31eMeHmos:
coCTaBa). 3JIEKTPUYECKUX LIeTel; 1.
3.1 cymHOCTh hU3HMYECKUX
HpPOLECCOB, IPOTEKAIOIIUX B —
SIEKTPUUECKHX U MarHUTHBIX
LETIAX; 2
3. 2 IOCTpOEHHUE IIEKTPUIECKHUX —_
Henel, MopsIoK pacuera UX &
napaMeTpoB; —
3.3 cnocoObl BKIIOYEHUS —




3JIEKTPOU3M EpUTEIIbHBIX
NpUOOPOB M METOBI U3MEpEHUI
3JIEKTPUYECKUX BEJIMYHH.

Dyuxyuu':

A. Oyukius «»

b. ®ynkmus «-HE»
B. ®yuxuus «JIN»
I'. ®ynxuus «HE»

42 OI1.04 Onexrponnka | IK 1.1. V.lcobupate mpocreiimue 3anucaTs momapHO OyKBBI H UG PHI (B 3aBUCHIMOCTH OT A3B1B4 T2
10muH u OKCILyaTHpOBaTh SJIEKTPUYECKUE LIETIH; 3aJaHIsI) BapHAHTOB OTBeTa (Hampumep, Al mm b4)
A MHKPOTIPOLIECCOPHAs | JKeIe3HONOPOXKHEIH | Y.2BBIOMpaTh
TeXHUKA MOJBMKHOM COCTaB | 3JEKTPOHU3MEpUTEIbHbIE CooTHecute 0003HAYCHUS MUKPOCXeMC UX Ha3HAUCHUEM :
(mo Bumam npuOOpEI; Muxpocxema:
IO IBUKHOTO V.3 ompenensate mapamMeTpsl 1K555TM7
cOCTaRBa). 3JIEKTPUYECKUX LIeTel; 2.K5551P11
3.1 cymHOCTh hU3HIECKUX 3.K555MES
MPOLIECCOB, IPOTEKAIOIIUX B 4.K555U]13
SIEKTPUUECKHX U MarHUTHBIX Hasnauenue:
LEIX; A. C4€TUHK INEKTPUIECKUX HUMITYIbCOB
3. 2 mOCTpOEeHHE DIIEKTPHUECKHUX b. IByxpa3psaHblil mapasenbHbIi peructp
Lemneu, NopsAaoK pacuyeTa ux B. Jemmdpatop
napaMmeTpoB; I". Yetslp€xpa3psaaHblil cABUTAIOIINN pETUCTP
3.3 cnocoObl BKIIOYEHHUS
9JIEKTPOU3M EPUTENBHBIX
npuOOPOB U METOBI U3MEpEHUI
DJEKTPUUYECKHX BEIUYHH.
43 OI1.04 Dnextponuka | IK 1.1. V.lcobupate mpocreiiime 3anucaTe HU(PHI BADHAHTOB OTBETA B MOPSIIKE 4321
4 MuH u OKCIUTyaTHpOBaTh SIEKTPUUYECKHE LEMH; yBeJIMUeHHs 00bEMa IaMATH BHEITHUX 3alIOMHHAIOMINX
b MHKpOIPOLIECCOPHAs | KeJe3HONOPOXKHbIN | Y.2BBIOUpaTh yCTpoHCTB 0€3 Npo0esioB U 3HAKOB IpeNUHAHU
TeXHHUKA MOJIBIDKHOM COCTaB | 3JIEKTPOU3MEPUTEIbHbIE (nampumep, 4132)
(o BUgaM mpuoopHI;
MO JIBUKHOTO V.3 onpenensate mapameTpsl PacnonoxuTe BHELIHHE 3aOMHHAIONINE YCTPOHUCTBA B
COCTaBa). JIEKTPUUYECKUX LETei; HnopsaKe yBeIMdeHHs: 00bEMa MaMATH!

3.1 cymHOCTh hU3MYECKUX
IPOLECCOB, IPOTEKAIOIINX B

1. Hakonurtenb Ha )KECTKMX MarHMTHBIX JIMCKax




ANEKTPUIECKUX ¥ MarHUTHBIX
TETISX;

3. 2 NOCTPOEHUE IIEKTPUUECKUX
Lenei, opsAoK pacuera ux
apaMeTpoB;

3.3 cmocoObI BKIIOYCHHUS
ANEKTPON3M ePUTEIBHBIX
nprOOPOB Y METOBI M3MEPEHHUH
AIEKTPHICCKUX BEJIMUHH.

2.Omu - maMATh
3.Hakomnureir Ha ONTHYECKUX IUCKAX
4 HakonuTenb Ha TMOKAX MarHUTHBIX JUCKAaX

44 OIL04 Dnexktponuxa | IIK 1.1. V.lcobupats mpocremme 3anucaTs MUQPH BAPHAHTOB OTBETA B XPOHOJIOTHIECKON 4123
4 MuH n DKCIUTyaTHPOBATh ANEKTPUIECKHE IIETIH; MOCTIEZIOBATENIEHOCTH Oe3 MPOoOeNoB ¥ 3HAKOB MPETHHAHUS
b MUKpOIPOIIECCOPHAs | MKEJIe3HONOPOXKHBIN | V.2BBIOUMpaTh (mammpumep, 4132)
TeXHUKA MOJIBIKHOM COCTaB | 3JIEKTPOM3MEPHUTEILHbIC
(o Bumam npubopHI; Pacmosoxxute STanbl H300peTeHUs COBPEMEHHOTO
IO IBHKHOTO VY.3 ompenenate mapameTpsl OTIEPAIIIOHHOTO YCWJIMTEI B XPOHOJIOTHYECKON
COCTaBa). SNIEKTPUIECKUX IIeTICH; nocyeioBatesibHOCTH (0T O0Jiee paHHeTro K OoJiee
3.1 cymHOCTh (U3MIECKUX MO3/HEMY ):
MPOIIECCOB, MPOTEKAIOIINX B 1.PazpaboTka Tpanzuctoproro OV
JJIEKTPUYECKUX U MATHUTHBIX 2.Pazpabotka mHTErpansHOro OY
HETsIX; 3.Pa3pabotka OV ¢ BCTpOEHHOW YaCTOTHON KOPpPEKIHen
3.2 IOCTPOCHHUE FIEKTPUIECKUX 4.Pa3pabotka mammosoro OY
Lenei, nopsaoK pacuera Ux
napameTpos;
3.3 cmocoObI BKIIOYCHHUS
3JEKTPOH3M EPUTEIIBHBIX
npuOOPOBH METOBI U3MEpEHUI
SIEKTPUYECKUX BEIMYHH.
45 OIL.04 Onextponuka | IK 1.1. V.lcobupats mpocreiimue Bri6pate 0MH BEpHBIN OTBET. 1
4 MuH u OKCIUTyaTHpOBATh JJIEKTPUYECKUE LETIH; 3anucaTs TOJIBKO HOMEP BEIOPaHHOTO BapHaHTa OTBETA.
B MHKpOIPOILIECCOPHAs | KeJIe3HONOPOXKHbIN | Y.2BpIOUpaTh 3anmcath apryMeHTbl, 000CHOBBIBAIOIIUE BEIOOP OTBETA O0ocHoBaHMe:
TEeXHHKa MOJBUKHOM COCTaB | 3IEKTPOHU3MEpPUTEIbHbIE
(o Bumam npubopEI; M3meHeHneM Kakoro mapamMerTpa NpOou3BOAUTHCS VrpasieHne
O JIBMXKHOTO V.3 omnpenensits napameTphl yIpaBJIeHHE BBIXOJHBIM HANpPSDKCHUEM YTPaBIIEMOTO BBIXO THBIM
COCTaBa). JJIEKIPUYECKUX LETeH; BBINTPSIMUTEIIS ? HANPSKCHHEM
3.1 cymHOCTh hU3HMYECKUX YIIPABIEMOTO
HPOIIECCOB, IPOTEKAIOIINX B 1.da3pl ynpasisOMUX UMILYJILCOB BLITIPAMHTENS
INEKTPUYECKUX M MarHUTHBIX 2. JINMTeNbHOCTH  yIPABISAIOIINX UMITYJIECOB IIPOM3BOMTHCS

LETISX;
3. 2 IOCTpOEHUE IIEKTPUIECKHUX
Hernel, MopsIoK pacuera ux
napaMeTpoB;

3. 3 ciocoObl BKIIOUEHUS

3.YacToThl YNPaBISIFOIIUX HMITYJIBCOB
4. AMIUMTY Ibl  YIPaBISAIOIIUX UMITYJIbCOB

N3MEHCHHEM yTJIa
yIpaBieHus. YToJ
YIpaBIeHHS — 3TO
yrou casura a3
MEX/Iy YIPaBISTFOITIM




SJICKTPONU3M CPUTCIIBHBIX

HUMITYyJIbCOM U

nprOOPOB Y METOBI M3MEPEHUH YIpaBIIsIeMbIM
SJIEKTPHYECKUX BEJIMYHH. CUTHAJIOM
46 OI1.04 Dnektponnka | IK 1.1. V.1cobupats npocreinire BeiOpaTh 0MH BEpHBIN OTBET. 2
4 MuH u DKCIUTyaTHPOBATh SJIEKTPHYECKHE LIETIH; 3anucaTe TOJBKO HOMEp BEIOpaHHOTO BapHaHTa OTBETA.
B MHKpPOTIPOIIECCOpHAs | JKeIe3HONOPOXKHEIH | Y.2BEIOMpaTh 3anmcaTe apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA O0GocHoBaHMe:
TeXHUKA MOJIBIKHOM COCTaB | 3JEKTPOM3MEPHUTEIbHEIC
(o BumaM npuOOpHI; Kakomy 4HCITy B IBOHYHOM KOJIE COOTBETCTBYET 4HCIO 4 B | Uycro 2 B ABOMYHOM
IO IBHKHOTO V.3 ompeneniTe mapameTpsl JECATUIHOM KOJIe KOJIe 3aMUChIBACTCS
COCTaBa). ANEKTPUIECKUX IICTICH; kax 0100
3.1 cymHOCTh hU3HIECKUX 1. 0001
MPOICCCOB, IPOTCKAIOIINX B 2. 0100
ANEKTPUIECKUX ¥ MaTHUTHBIX 3.0111
J1(15:0.4 4.1010
3.2 NOCTPOEHUE IIEKTPUUECKUX
Henei, nopsaoK pacuera Ux
apaMeTpoB;
3.3 crnocoObl BKIIOYECHUS
3JIEKTPOU3M EPUTEIIBHBIX
npuOOPOB U METOBI M3MEPEHUH
SJEKTPHYECKIX BEIMYHH.
47 OI1.04 Onextponuka | IIK 1.1. V.1cobupats mpocreiimnire BeiOpaTh HECKONBKO BEPHBIX BAPUAHTOB OTBETOB (2 HMIM 34
S5munH u OKCIUTyaTHPOBATh JJIEKTPUYECKUE LIETIH; 3).
r MHKPOIIPOLIECCOPHAs | JKeIe3HOJOPOXKHBIH | Y.2BBIOHpaTH 3ammcaTe MOCIe0BATEIFHO HOMEpa BRIOPAaHHBIX O0ocHoBaHHe:
TeXHUKA MOJIBIKHOM COCTaB | 3JIEKTPOM3MEPHUTEIILHbIC BapHaHTOB 0e3 MP0OEIIOB U 3HAKOB P CITHHAHI
(o Brzam npuGOpHI; (Hanpumep, 24). JlJ1s1 BO3HUKHOBEHUS
[IOIBU2KHOTO V.3 onpeznenate napamerIpbl 3anucaTe apTyMeHTHI, 000CHOBBIBAIOMINE BEIOOP KaXkIOTO He3aTy XaloLIK X
COCTaBa). SIEKTPUUECKHUX IETeH; U3 OTBETOB KOJTe6 aHit
3.1 cymHOCTh (pU3HIECKUX HEoOX0 MO
HPOLECCOB, IPOTEKAIOIIUX B YcnoBusi BOSHUKHOBEHHS HE3aTyXaloIUX KoJeOaHUH B BEIMONHEHHE GamaHca
SIEKTPUUECKUX U MarHUTHBIX 3JEKTPOHHOM TeHepaTope aMIUIMTY X 1 GamaHca
HETISX; da3
3. 2 moCTpOEHHE IIEKTPHUECKHUX 1.YcnoBue 6ananca TOKOB
Lenei, nopsaoK pacuyera Ux 2.YcnoBue 6amaHca 4acToT
napameTpoB; 3.YcnoBue Oananca ¢a3
3.3 crtocoObI BKIFOYEHUS 4.YcnoBue OanaHca aMIUIATY
3JEKTPOU3M EPUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
SJEKTPUUECKHX BEIUYMH.
48 OI1.04 DOnextponnka | IIK 1.1. V.1cobupate npocreiimue Br16paTh HECKOJILKO BEPHBIX BAPUAHTOB OTBETOB (2 HIIH 14
Smun u DKCITyaTHpOBaTh SJIEKTpUYECKUE IIeTIH; 3).
r MHKpPONPOLIECCOPHAs | KeJle3HONOpOXHbIN | V.2BpIOUpaTh 3anucaTh MOCJIEAOBATEILHO HOMEPa BHIOPAHHBIX O0ocHOBaHMe:




TCXHHUKA

MOJBMKHOM COCTaB

SJICKTPOU3M ECPUTCIIbHBIC

BapUaHTOB 0e3 MpoOEeIOB ¥ 3HAKOB P CTUHAHHS

(o Bugam npuOoPHI; (manpumep, 24). VpaHOBOTO 1
IO/IBDKHOTO V.3 onpeznenate napameTpbl 3anucaTe apTryMEHTbI, 000CHOBBIBAIOIINE BEIOOP KAKIOTO | termoBoro coocoGoB
COCTaBa). ANEKTPUIECKUX IICTICH; U3 OTBETOB CTAbMIM3AIHH
3.1 cymHOCTh (H3MICCKIX 4acTOThl FeHepaTopa
MPOIECCOB, IPOTEKAOIINX B CrocoObI cCTaOMIM3aIMK 9aCTOTHI 3JIEKTPOHHOTO HE CYILLECTBYET
ANEKTPUIECKUX ¥ MarHUTHBIX TeHeparopa:
TeTIAX;
3. 2 MOCTpOCHHE IIEKTPHIECKUX 1.KBap1eBblit crioco0 cTabuImM3anuu
HeTei, MopsIoK pacyera ux 2.YpaHOBBIH crIoco0 CTAOUIIM3AIHN
napameTpoB; 3.TemnoBoit coco6 cTabum3anuu
3.3 cmocoObI BKIIOYCHHUS 4.IlapameTpudeckuii crocob cTabmm3aIm
3JEKTPOU3M EPUTEIIBHBIX
nprOOPOB Y METOBI M3MEPEHHUH
SJEKTPHYECKIX BEIHMYHH.
49 OI1.04 Onexrponmka | IIK 1.1. V.lcobupats mpocreimue IIpomgymaTs NOTHKY M MOJHOTY OTBETA. Ilpaumep oreeTa:
10mMuH 51 DKCIUTyaTHpOBATh JJIEKIPUYECKHUE LIETIH; 3anucath OTBET, MCMOJb3YyS YETKUE KOMIIAKTHBIE
b MUKpOTIPOLIECCOPHAs | JKEIEe3HOJOPOXKHBIH | Y.2BBIOMpATH (hopMyIHpOBKH. My IbTHITIeKCOp —
TeXHUKA MOJBHKHOM COCTaB | 3JIEKTPOM3MEPUTEIbHbIE 3T0 yCTPOHCTBO,
(o Bumam npuOOpHI; Uto Takoe MympTHILIeKCOP? OTBET NOJDKEH OBITH YETKO obecreunBaonee
IO IBHYKHOTO V.3 onpeznenate napamerIpbl c(hopMyIHMPOBAH. COEIMHEHHE OHOTO
COCTaBa). SIEKTPHUYECKHUX IETeH; 13 HHQOPMALHOHHBIX
3.1 cymHOCTh (hU3HIECKUX BXOJIOB C
HPOIECCOB, IPOTEKAIOINX B BBIXOJIOM HOMEP
SIEKTPUUECKIX U MaTHUTHBIX KOTOPOTO 3a[aeTCsl B
HCTIAX, JBOMYHOM KOJIE Ha
3.2 IOCTPOCHHUE AIEKTPUIECKUX aJIPECHBIX BXOJAX.
Leneil, HopsIoK pacuyera ux
napameTpoB;
3.3 cnocoObl BKIIOYECHHUS
IJIEKTPOM3M EPHUTEIBHBIX
npuOOPOB U METOBI U3MEpEHUI
JNIEKTPUYECKUX BEJIMYHH.
50 OIL.04 Onextponuka | IK 1.1. V.lcobupats mpocreimue IIpoxyMaTe JOTMKY U IOJIHOTY OTBETA. Ilpamep orBera:
10mun u DKCITyaTupOBaTh SJIEKTpUYECKUE LIeTIH; 3anucath OTBET, UCMOJb3Ys YeTKHE KOMIAKTHbIE
pil| MHKpOIPOLIECCOPHAs | KeJIe3HONOPOXKHbIH | Y.2BBIOUpaTh (hopMyIHPOBKH. Kom6unamus «11y Ha
TEeXHHKA HO/JIBIDKHOM COCTaB | 3JEKTPOM3MEpHUTEIbHbIC Bxomsl RS-tpurrepa
(mo Bugam npuOopHI; Yem ommuaercs padorta RS — tpurrepa u JK - tpurrepa? 3anpenieHa (Tpurrep
0 JIBFXKHOTO V.3 ompenensits napameTphl OtBeT NOoIDKeH OBITh 4ETKO CHOPMYIMPOBaAH. BXOIUT B COCTOSHHE
COCTaBa). JNEKTPUYECKUX LIETeH; HEOTIPELeIEHHOCTH).

3.1 cyurHoOCTh U3HYECKUX
HPOLECCOB, IPOTEKAIOIINX B

JK — tpurrep mpu
koMOmHamn «11» Ha




QJICKTPUYCCKUX W MArHUTHBIX

BXOJax TICPCKIOYACT

TETIAX; nHpOpManuIo Ha
3. 2 IOCTpOEHHUE BIIEKTPUUECKHUX BBIXOJIAX Ha
IeTeH, MoPsIOK pacuera ux IIPOTHBOTIOJIOKHY IO
apaMeTpoB;
3.3 cmocoObI BKIIOYCHUS
ANEKTPON3M ePUTEIBHBIX
npUOOPOB Y METOBI M3MEPEHHUH
ANEKTPUICCKUX BEJIMIHMH.
51 OI1.04 Dnextpormka | IIK 1.2. I[IpoBomute | Y.lcoOupate mpocreimme 3anmcaTs momapHO OYKBH B HHQPHI (B 3aBUCHMOCTH OT A2B3B1 T'4
10mMuH u TEXHUYECKOE ANIEKTPUYECKUE LIETIH; 3aJlaHusl) BapHAaHTOB oTBeTa (Hampumep, Al umm b4)
A MHKpPOIIPOIIeCCOpHas | oOciyxnBaHue n VY .2BBIOMpaTH
TeXHUKA peMOHT ANEKTPON3M EepPHUTEILHEIC CooTHecuTe 0003HAaUCHHE TPAH3UCTOPA HA
JKENIE3HOJOPOXKHOT | TIpHOOPHI; MPUHIMITHAIBHOM CXeMe ¥ eT0 Ha3BaHHeE!
0 TMOJIBMXKHOTO V.3 onpenensts napaMmeTpbl Ob603nauenue mpanucmopa:
cocTaBa B 3JIEKTPUYECKUX LIETIeH; 1
COOTBETCTBHH C 3.1 cymHOCTh hU3HIECKUX
TpeOOBaHISIMH HPOIECCOB, IPOTEKAIOIINX B
TEXHOJIOTHICCKUX SJEKTPUUECKIX U MarHUTHBIX
MPOIECCOB. ETIsX;
3.2 IOCTPOCHHUE IIEKTPUIECKUX 2.
Lenei, nopsaoK pacuera Ux K
napamerTpoB; b
3.3 cmocoObI BKIIOYCHHUS
3JIEKTPOU3MEPUTCIABHBIX 3 3
npuOOPOBH METOBI U3MEpEHUI K
3JIEKTPUYECKUX BEJIMYHH. b
4 3
Haszeanue mpansucmopa:
A. bunossipHslii PNPTpaH3ucTOp
b. bunonspHslil NpNTpan3ucTop
B. IlosieBoii TpaH3UCTOp C KaHAJIOM P TUNA
I'. IlosoBO# TpaH3UCTOP € KaHAJIOM N THIA
52 OI1.04 Dnextponnka | IIK 1.2. IlpoBomuts | V.lcobupate npocteiiiime 3anucath nonapHoO OYKBbI U LUGPHI (B 3aBUCUMOCTH OT A2b1B3 T'4
10mMuH u TEXHUYECKOE JJICKTPUYECKUE IICTIH; 3a/iaHusl) BapUaHTOB OTBeTa (Hampumep, Al wim b4)
A MHKpOIpoleccopHasi | oOCiIy>XKHBaHUE U Y.2Bb16MpaThH




TCXHHUKA

PEMOHT
HKEJIE3HOIOPOXKHOT
0 ITOIBHXKHOTO
cocrasa B
COOTBETCTBUH C
TpeOOoBaHUSIMU
TEXHOJIOTHYCCKHUX
MPOLIECCOB.

ANEKTPON3M epPUTEILHEIC
npuOOpHI;

V.3 onpeznenate napameTpbl
SNIEKTPUYECKUX LETeH;

3.1 cymHOCTh (PU3MIECKIX
MPOIECCOB, IPOTEKAOIINX B
ANEKTPUIECKUX U MAaTHUTHBIX
TeTIX;

3.2 NOCTPOEHHE IIEKTPUUECKUX
Lenei, nopsaaoK pacuera UxX
apaMeTpoB;

3.3 cmocoObI BKIIOYCHHUS
3JEKTPOU3M EPUTEIIBHBIX
npuOOPOBH METOBI U3MEpEHUH
SIEKTPUYECKIX BEIMYHH.

CootHecure 0003HAYCHHUE 3JIEMEHTA HA IPUHINIIHAIBHON
CXeM€ U €ro Ha3BaHHE:
Obosnauenue snemenma:

Bl
5

4,

Haszeanue snemenma:
A. Bapuxkan

b. Crabumutpon

B. ®otommon

I'. CBetommon

53
10MuH

OIL.04 DrnexkTpoHHKA
"
MUKpOTIPOLIECCOPHAs
TEXHHKA

IIK 1.2. I[IpoBouTh
TeXHUYECKOE
00CITy)KUBaHUE U
pPEeMOHT
JKEIJIE3HOA0P 0KHOT
0 IIOJIBHKHOTO
COCTaBa B
COOTBETCTBUH C
TpeOOBaHUSIMU
TEXHOJIOTHYCCKHX
MPOIIECCOB.

V.1cobupats npocreiiniue
JJICKTPHYECKHUE LICIIH;
V.2BbI0OMp AT

3JICKTPOU3M EPUTEIIHHBIC
npuoopHI;

V.3 ompenenste nmapaMmeTphl
SJICKTPHYCCKHUX LETeH;

3.1 cymHOCTh (hU3MYECKUX
MPOIECCOB, IPOTEKAIOIINX B
AJEKTPHYECKUX W MarHUTHBIX
TETISX;

3. 2 NOCTPOEHUE IIEKTPUUECKUX
HereH, MoPsIoK pacuera ux
apaMeTpoB;

3.3 c1ocoObI BKIIOYCHHUS
3JIEKTPOM3M EPUTEIHHBIX
IprOOPOB Y METOBI U3MEPECHUH
ANEKTPUIECKUX BEJIMYHMH.

3anucath nonapHO OYKBBI U LU PHI (B 3aBUCUMOCTH OT
3a/iaHusl) BapuaHTOB oTBeTa (Hanpumep, Al wm b4)

CooTHecuTe 0003HaYCHHE TPHUITEPA HA NPUHIMITHATIBHOMI
CXEME M €ro Ha3BaHHE!
ObosHaueHue mpueeepa:

A3b4B1 I'2




4.

Haszeanue mpueeepa:

A. D - tpurrep
B. JK - tpurrep
B. RS - 1tpurrep
I'. T - purrep
54 OI1.04 Onextponmka | IIK 1.2. IlpoBomute | Y.lcoGupate mpocreimue 3anucaTs E(PH BAPHAHTOB OTBETA B IMOPSIKE 4321
4 MuH u TEXHUYECKOE SJIEKTPUYECKUE LETIH; yBEJIMUEHHs KOJIMYecTBa nepesanuceil nadopmarum 6e3
b MHKpPOTIpOLIECCOpHas | oOciykuBaHHE U Y .2BBI6HpaTH npo06eoB U 3HAKOB NpEeNuHaHus (HampumMep, 4132)
TeXHHUKA pPEMOHT 3JIEKTPOU3M EpUTETIbHBIE
JKENEe3HOJOPOXKHOT | TIpUOOPHI; Pacnonoxute 13V B mopsiake yBeIUUeHUs] KOIMIECTBA
0 MO JBUKHOTO V.3 onpeznensaTe nmapameTpbl CTUpaHUS U 3alUCH UHPOPMALUH:
COCTaBa B JNEKTPUUYECKUX IETEH; 1.EEPROM (flash ROM)
COOTBETCTBUH C 3.1 cymHOCTh (PU3HMYECKUX 2.EPROM
TpeOOBaHUAMH MPOIECCOB, MPOTCKAIOIIUX B 3.PROM
TEXHOJIOTUYECKUX SJIEKTPUYECKUX U MArHUTHBIX 4. ROM
MIPOLIECCOB. LEIsX;
3. 2 IOCTpOEHUE IIIEKTPUIECKHUX
Lemnen, NopsAaoK pacyeTa ux
napameTpoB;
3.3 cnocoObI BKIIOYCHHUS
3JIEKTPOU3M EpPUTEIbHBIX
npuOOPOB U METOBI U3MEpEHUI
3JIEKTPUYECKUX BEJIMUYMH.
55 OI1.04 Dnexktponuka | IK 1.2. IIpoBomute | V.lcobupate mpocTeiiiime 3anucath UG Pl BADHAHTOB OTBETA B MOPSIKE 3142
4 MuH u TEXHUYECKOE SJIEKTpUYECKUE LIeTIH; 04epEMHOCTH UX BBIMIOJHEHUS 0e3 MpoOesoB 1 3HAKOB
b MHKPOIpOIIeCCOpHas | 0OCIyKHBaHUE U V.2BbI0Mp AT npenuHaHus (Hanpumep, 4132)
TEXHHUKA PEMOHT 3JIEKTPOU3M EpUTETIbHBIE
KEJIe3HOJOPOIXKHOT | IpUOOPBHI; Pacnono>xuterarupaboTel npoueccopa B MOPSAKE UX
0 MOJBUXHOIO V.3 onpenensaTe napameTpsl BBITOJHEHUS !
COCTaBa B 3JIEKTpUYECKUX LieTeil; 1. Betbopka u nemm¢ panus KOMaHIbI
COOTBETCTBUHU C 3.1 cymHOCTh (PU3MYECKUX 2. lcnonHeHHWE OTepaliy | 3aIUCh Pe3yibTaTa
TpeOOBaHUSMH IPOLIECCOB, IPOTEKAIOIINX B 3. OnpeneneHre W BEIOOpKa ajpeca KOMaH bl
TEXHOJIOTHIECKUX SJEKTPUYECKIX W MAaTHUTHBIX 4. BeraucieHne aapecoB ONEepaHIOB M BEIOOpKa
IIPOLIECCOB. LEIsX; OIIEPaHJIOB

3. 2 NOCTPOEHUE IIEKTPUUECKUX
Lenei, opsaoK pacuyeTa UX
apaMeTpoB;




3. 3 cr1ocoOBI BKITIOYEHUS
3JIEKTPOU3M €PUTCIIBHBIX
npuOOPOB M METOIbI M3MEPEHUI
DNCKTPUICCKUX BEIIMYHH.

56 OI1.04 Dnextpormka | IIK 1.2. [IpoBomute | Y.lcoOupate mpocreimme Br16pate o1mH BEpHBII OTBET. 1
4 MuH u TeXHUYIECKOE SJIEKTPHYECKHE [IETIH; 3anucaTe TOJBKO HOMEp BEIOpaHHOTO BapHaHTa OTBETA.
B MHUKpOIpOIeccCopHasl | oOCITyKHBaHUE U V.2Bb10UMpaTh 3amnmcath apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD OTBETA OGocHOBaHME :
TeXHUKA peMOHT ANEKTPON3M epPUTEILHBIC
KEJIe3HOJOPOKHOT | MPUOOPHI;
P PHOOPEL, Kak naseiBaetcsa napametp Ol B popmyne 310 popmya
0 TIOJIBHKHOTO V.3 ompenenits mapamMeTpsl
. OTIpeIIeNeHAS
CoCTaBa B DNIEKTPUYECKUX LENEH; 22 1+ cosa
Uw = U. = (,45U,(1 + cos o) BRIXOIHOTO
COOTBETCTBHH C 3.1 cymHOCTh hU3HIECKUX da — 2 ) =Y 2 o HaTPsUKeHNs!
TpeOOBaHUSIMH MPOIECCOB, IPOTEKAIOIINX B R
YIPaBIIEMOTO
TEXHOJIOTHICCKUX SJEKTPUYCECKIX U MarHUTHBIX
HpOLIECCOB. HEIsX; 1.Vron ynpasnenus Bempsamutens, rae Ol—
3.2 TIOCTPOCHHUE DJIICKTPUICCKUX 2.Vron CMCIICHUS YTOJ yIpaBlCHUS
IereH, MoPsIoK pacuera ux 3.Yron moBopoTa
mapaMeTpoB; 4.Yroq1 HaKIOHA
3.3 cocoObI BKIIOYCHHUS
3JIEKTPOU3M EPUTEIIBHBIX
npuOOPOB U METOBI M3MEPEHUH
SIEKTPHUECKUX BEIMYHH.
57 OI1.04 Onextponmka | IIK 1.2. IlpoBomute | Y.lcoGupate mpocreimue Bri6pate 0/H BEpHBIN OTBET. 2
4 MuH u TEXHUYECKOE SJIECKIPUYECKUE LETIH; 3anucaTs TOJIBKO HOMEp BEIOPaHHOTO BapHaHTa OTBETA.
B MHKpPOIIpOIIeCCOpHas | obciyxuBaHue n VY .2BBI6MpaTH 3anmcaTs apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETA O0ocHoBaHHe:
TeXHUKA pEeMOHT 3JEKTPOU3M EPUTEIIHHBIE
JKENe3HOJOPOXKHOT | TIpUOOPHI; Kaxkas cxema m300pakeHa Ha pUCyHKe? I1 — o6pasubiii LC-
0 MOJBHKHOTO V.3 ompenensate mapamMeTpsl s 10 (QHIBTP COCTOHT W3
COCTaBa B SIEKTPUUECKHUX IETeH; +o T | O+ JBYX KOHZEHCATOPOB
COOTBETCTBUH C 3.1 cymHOCTs PHU3MIECKUX Im meﬁ" 0t -J£¢? X ¥ OJHOI KaTyLwIku
TpeOoBaHUAMH [POLECCOB, IIPOTEKAOIIKX B Mumens HASEYIXE WH/Ty KTHBHOCTH, Kak
TEXHOJIOTHIECKUX INEKTPUUECKUX M MarHUTHBIX — o o [ o — [OKA3aHO Ha CXeMe
HPOILECCOB. HETsx; -
3.2 TIOCTPOCHHE INCKTPHACCKIX 1.CrnaxuBaroniero LC- ¢umbtpa ¢ pe3oHaHCHBIM
Hernel, mopsIoK pacuera ux
apaMeTpoB; KomTypoM
i}
3 13) P 5 ’ 2.CrnaxkuBatomero II - o6pasnoro LC- ¢pmmstpa
- ) CHOCODRI BKIHOHCHMIA 3.CrnaxkuBaromero RC- ¢unptpa ¢ pe3oHaHCHBIM
3JICKTPOU3M EPUTEIIBbHBIX
. | KoHTYpOM
npuOOPOB U METOBI M3MEPCHUI
4.CrnaxkuBatoniero nByx3seHHoro RC- ¢pumpipa
SJICKTPUYCCKUX BEIUYMH.
58 OI1.04 Dnexktponuka | MK 1.2. IIpoBomute | V.lcobupate mpocTeiiiime BrIOpaTh HECKOJILKO BEPHBIX BAPUAHTOB OTBETOB (2 WK 23
S5MuH u TEXHUYECKOE JJICKTPHYCCKHIE LICIH; 3).




r MHKpPOIIPOIIECCOpHas | oOciyxnuBaHHe U VY .2BBIOMpaTH 3anmcaTe MoCIe0BaTeIbHO HOMeEpa BRIOpaHHBIX O0ocHoBaHme:
TeXHUKA pEeMOHT 3JIEKTPON3M ePHUTEIIHHBIC BapHaHTOB 0e3 MPOOEJIOB U 3HAKOB TP CITHHAHI
KEJIe3HOIOPOXKHOT | TMPHOOPEI; (nanpumep, 24). Jnst yOpomIeHus cxeM
0 MOJBUXHOIO V.3 onpeznenate napameTpbl 3anmcaTe apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP KXKIOTO U3 TOTUMECKAX
COCTaBa B SIEKTPUYECKHUX IEeTIeH; U3 OTBETOB 3JEMEHTOB
COOTBETCTBHH C 3.1 cymHOCTh hU3HIECKUX UCIIOJIb3Y FOTCS
TpeOOBaHISMH MPOIECCOB, IPOTEKAIOIINX B Jlornueckue 0a3MChl, HCIOb3YyEMbIE I YIPOIUEHHS CXeM | porpueckie Ga3ichl
TEXHOJIOTHIECKUX ANEKTPUIECKUX ¥ MarHUTHBIX Ha JJOTHYECKUX 3JeMEeHTaxX. « — HE» u «WIH —
MIPOLIECCOB. LEIX, HE». Jlornyeckue
3. 2 IOCTpOEHHUE BIIEKTPUIECKHUX 1."rin" 6a3uce «W» u
Lerne, MopsAIoK pacyeTa ux 2"WJIN - HE" «UJIN» He
napameTpos; 3."1 - HE" UCIIOJIB3YIOTCS U3-3a
3. 3 cmoco6bI BKIIOYEHHUS 4"n" Hed (P eKTHBHOCTH
3JIEKTPOH3M EPUTEIIBHBIX
nprOOPOB Y METOBI M3MEPEHHUH
SIEKTPHUECKIX BEIUYKH.
59 OI1.04 Onextponmka | IIK 1.2. IlpoBommte | Y.lcoOupate mpocreimme BrI1OpaTe HECKOJIBKO BEPHBIX BAPHAHTOB OTBETOB (2 WM 124
S5munH u TEXHUIECKOE SJIEKTPUYECKIE [IETIH; 3).
r MHKPOIIPOLIECCOpHas | obOciyxuBaHHe U VY .2BBI6MpaTH 3anmcaTe MOCIe0BATeIbHO HOMEpa BRIOPaHHBIX O0ocHoBaHHeE:
TeXHUKA peMOHT 3JEKTPOU3M EPHUTEIIHHBIE BapHaHTOB 0e3 MP0OEIoB U 3HAKOB P CIMTHHAH
JKEJIE3HOIOPOIKHOT npubopHI; (manpumep, 134). CyiectByeT 3 CXeMbl
0 MOJBMXKHOTO V.3 onpenendts napaMmeTpbl 3anmcath apryMeHTbl, 000CHOBBIBAIOIINE BEIOOP KAXKIOTO BKJTIOYCHUS
COCTaBa B SIEKTPUUECKUX LETeH; U3 OTBETOB GUIOIIPHBIX
COOTBETCTBUH C 3.1 cymHocTh hu3nuecKux TPAH3UCTOPOB. CXeMa
TpeOOBaHISIMH IPOLIECCOB, IPOTEKAIOIINUX B CxeMBI BKIIOYCHHS OHIIOJIPHBIXIPAH3HUCTOPOB! ¢ 0D (o6mmM
TEXHOJIOTHYECKUX INEKTPUYECKUX M MarHUTHBIX SMHTTEpPOM), CXeMa ¢
NPOLIECCOB. HETsX; 1.Cxema ¢ O3 OB (o0mieit 6a30if),
3.2 IOCTPOCHHUE INEKTPUIECKUX 2.Cxema ¢ Ob cxema ¢ OK (o61mmm
Henei, mopsaoK pacuera ux 3.Cxema ¢ OM KOJUIEKTOPOM).
napaMeTpoB; 4.Cxema ¢ OK Cxemsl ¢ OM
3. 3 crocoObl BKIIOUESHHS BKIIIOUEHHUS
DJICKTPOU3M EPUTEIIbHBIX TPaH3UCTOPOB HE
npubOpPOB U METObl U3MEPEHUI CYIIECTBYET.
JNICKTPUYECKUX BEJIMYHH.
60 OI1.04 Onextponuka | IIK 1.2. IlpoBomute | Y.lcoGupate mpocreiimue IIpomymaTs NOTHKY M MOJHOTY OTBETA. Ilpumep orsera:
10mun u TEXHUYECKOE SJIEKTpUYECKUE LIEeTIH; 3anucath OTBET, MCMOJb3Ys YETKHE KOMIAKTHbIE
Pl MHKpOIpoIeccopHasl | oOCiIy>XKUBaHUE U V.2Bb106MpaThH (hopMyIHpOBKH. Beenenue
TEXHHKA PEMOHT 3JIEKTPOU3M EpPHUTEIbHbIC OTpHUIATEILHON
JKEJIE3HOJAOPOKHOT | MPHOOPHI; Jns 4ero B yCHUIMTENIX MCHOJB3YETCsl OTPULIATEIbHAS 06pPATHOM CBA3H B
0 MO JBUKHOTO V.3 onpeznensaTe napameTpbl obpatnast cBs3b? OTBET NOJDKEH OBITh YETKO YCUIHTENb YIIydIIaeT
cocraBa B INEKTPUUYECKUX LIeTeH; copMyIpoBaH 1 000CHOBAH.

COOTBECTCTBHUH C

3.1 cyurHOCTh U3HUYECKUX

Ka4€CTBO
YCHWJINBACMOTO




TpeOOBaHUSIMU
TEXHOJIOTHIECKUX
MPOIIECCOB.

MPOIECCOB, IPOTEKAIOIINX B
SJEKTPUYECKIX W MAarHUTHBIX
TETIAX;

3.2 NOCTPOECHUE IIEKTPUUECKUX
Lenei, nopsaoK pacyeTa ux
apaMeTpoB;

3.3 cmocoObI BKIIOYCHUS
ANEKTPON3M ePUTECIBHBIX
npuOOPOBH METOBI U3MeEpEHUH
AIEKTPHICCKUX BEJIMUHUH.

curHana. Yem roryOxe
oOpaTHas CBs3b, TEM
Jyd11e KauecTBO
YCHJIMBAEMOTO
CUrHana, HO TeM
MEHbIIIE

K03 QHUITHECHT
YCHIICHHUS




