Jla6bopaTopHas pa6ora N2 9

NCCNEAOBAHUE OAHO®A3HDbIX CXEM
BbINPAMUTENEHN

Llenv pabomei

1. M3yueHue npuHLMNa paboTbl M OCHOBHbIX XapaKTepPUCTUK OAHODE3HbIX HEYNpae-
NSIEMbIX OfHO- M ABYXMONYNEPUOAHBIX BbINPSIMUTENEA.
2. W3yueHwue npuHumMna paboTbl 1 ocHOBHbIX xapaktepuctuk C u CLC-dunbTpos.

11.1. NoarotoBKa K pabore.

— lloBroputs paznen: «Bempsmutenans.
— 1IoBTOPUTE OCHOBHEIE MEHIO U 9JIEMEHTHYIO Oa3y mporpammel «Elec-
tronics Workbenchy.

11.2. MNMopaaoK BbINONAHEHUS paBOThI.

Sxcnepumenm 1. Uccnedosarue 00HONO/ynepuooOHo20 ebinpaMument.
11.2.1. Cobpatsb cxemy cornacHo puc. 11.1.
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Puc. 11.1. Cxema uccnedosaHus odHonosynepuodHo20 ebinpamumens
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11.2.2. YcraHOBUTH BHYTPEHHEE CONPOTUBIICHUE BOJILTMETpa V,, paB-
aeIM 100 kOwMm, a ero pexum mzmepeHnst «DC».

Tabnuya 11.1

HsmepenHo BeramcneHo
Vi, B Vo, B Uy, B

11.2.3. Borumcamth 1 3a01McaTh B TAOAUIY 11.1 cpemHee 3HAYCHUE BHI-
MPSIMIICHHOTO HAIPSDKEHUS OTHOIOIYIICPHOTHOTO BEIIPIMUATEIIS

Ud =Umax ocy /1t
Umax ocy, - amnnTyaa BbIXOAHOI0 HanpsikeHWs, M3MepeHHas ocumnnorpagom

11.2.4. Bxumounts cxemy, CHSITh ITOKA3aHUS TPUOOPOB U 3alUCATh UX
B TaOmuiy 11.1 6maHKa oTYeTa MPUIIOKEHMUS.

11.2.5. IlomkmiounTh Ha MEPBHINA BXOA OCHLIOTpada BEIXOAHOE HA-
MIPSKCHUE BTOPUYHOM 00MOTKY TpaHchopMaropa, Ijst 4ero YCTAHOBUTH
KJIIOY B BEPXHEE IIOJIOXKCHUE, HAXAB KHOIKY «1» KJIaBHATYPHI.

11.2.6. Ycranosuthk HACTpOMKH ocumiuiorpada comacuo puc. 11.2.

11.2.7. WM300pa3uTh OCHUILIOTPAMMBI HAIIPSDKCHUI HA BXOIE U BBIXOE
ONHOIIOIYIIEPUOIHOTO BBIIPSIMUTEIIS.

scilloscope

0.0000 S.

Puc. 11.2. Jluyesas naHens ocyunnoepaga

11.2.8. Ilopasnoctu (T, — T,) Ha ocmIorpaMMe BBIXOMTHOTO HAMpsi-
SKCHUS OHOITONYIEPUOMHOTO BRITIPIMUTEIST oTipeaeuts iepuos T. Ompe-
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JIETUTD YACTOTY f BRIXOAHOTO HAIPSKCHUS BEIIpsiMuTess. 1lomyueHaEIe
TAHHBIC 3aITMCATE B TaOamIry 11.2 61aHKA OTIETA TIPUIOKCHUS.

Ta6bnuya 11.2
T, (mMc) f, (I'm) Usspms (B)

11.2.9. Jlnst onpelniesieHrst 00 paTHOro HanpsixeHust Ha auoze VD, omHo-
MIOTYIIC PUOTHOTO BEIIIPSIMUATEIA, YCTAHOBUTE KIIIOU B BEPXHEE ITOJI0XKCHIC,
HAXaB KHOIIKY «1» KJIaBUATYPEIL.

11.2.10. M300pa3uTe OCHWUIOTPAMMEL HANPSDKEHUI Ha quone VD,
¥ BBIXOZE OMHOIIOIYIICPUOIHOTO BEIIIPIMHUTEIIS.

11.2.11. Ilepemermast MapKephl Ha OCIILIOTPAMME, U3MEPHUTH AM-
IJMTYAHOE 3HAYCHUE 00OpaTHOrO HANpsDKeHusT Ha quone VD, onHomo-
JIVIe PUOTHOTO BRIIpAMUTEs. I1oaydeHHBIC TaHHEBIC 3aIIMCATh B TaOIUITY
11.2 GiaHKA 0TYETA IPUIOXKCHMS.

11.2.12. Ilo ocrmamorpaMMe BEIXOTHOTO HATIPSIKEHUS OMHOMOMYIIC-
PUOIHOTO BEIIPIMUTEISI H3MEPUTH CPETHEE 3HAUCHUE BEIXOMHOTO HATIPSI -
xkeHus: Uy BBEIIPSAMUTEIIST, KOTOPOE MOXET OBITh IIPUOJIMKEHHO OIIEHEHO

13 COOTHOIICHWA! %

Uz = lf Umax sin a da
7To
AU2 = U2 max - U2 min
rge U2 max 1 U2 min - MakCMMyM 1 MMHUMYM BbIXOAHOTO HarpsiXeHUs.

11.2.13. Beraucants Ko3DGOUITUCHT IYJIbCAIINMHI P BEIXOTHOTO HATIPSI-
JKCHHSI OTHOIOIYIICPHIOTHOTO BEITIPSIMUTEIS, KOTOPHIA BEIIHCISICTCS U3
COOTHOITICHUS:

IlosyacHHEBIC TaHHBIC 3alIMCaTh B Tabaumy 11.3 6anpka oT9eTa IpH-
JIOXCHUS.

Tabnuya 11.3

Hzmepero Beramcmero
AU, (B) Uy, (B) Uy, (B) p, (%)

Sxcnepumenm 2. Uccnedosarue 08yxnosynepuoOHo20 ebinpaMumens
€0 cpeOHeli moyKoli.

11.2.14. Cobpath cxemy corzacHo puc. 11.3.
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Puc. 11.3. Cxema uccnedosarus 08yxnonynepuoOHo20 ebinpaMumens
co cpedreli moykoti

11.2.15. Yc¢TaHOBUTE BHYTPEHHEE COIIPOTUBIICHUE BOJIBTMETPA V,, PaB-
geM 100 kOwM, a ero pexuM usMmepeHus «DC».

Tabnuya 11.4

Hsmepero Beramcnerno

V,,B v,

n>

B U, B

11.2.16. BBIUMCIUTD U 3a1IACATh B TAOMILy 11.4 O1aHKA OTYETA [IPU-
JIOXCHHS CpeIHee 3HAUCHNE BRIIPIMICHHOTO HAIPSSKEHUS TBYXIIOIYIIE-
PUOIHOTO BBIIIPSIMHUATEIS CO CPEMHEI TOUKO:

Ud =2 *Umax ocy, /
Umax OoCU - amMnanTyAa BbIXO4HOI0 HaNpa>XeHNA, NSMepeHHan OCLI,VIJ'I}'IOFpa(pOM

11.2.17. BRIIOUUTE CXeMY, CHSITE ITOKA3aHUSI IPUOOPOB U 3AITUCATH UX
B TabOmuIy 11.4 6maHKa 0TYeTa TIPUIIOKECHMUS.

11.2.18. TToaxmounTh Hd MIEPBBIM BXOX OCLILIOrpada BEIXOIHOE Ha-
MIPSKECHUE BTOPUIHOH HOIYOOMOTKH TPAaHCHOPMATOPA, JJIS 9ETO YCTAHO-
BUTD KJIIOY B BEPXHEE TIOJIOXKCHUE, HAXAB KHOTKY «1» KIaBUATYPHIL

11.2.19. YCTaHOBUTH HACTPOMKM OCHMIIIOrpada cormacHo puc. 11.2.

11.2.20. M300paznTh OCOUIIIOTPAMMEI HATIPSKEHWHM HA BXOJIE U BRIXOIE
IBYXIIOIYIEPUOTHOTO BEIIPSIMUTEIS CO CPETHEN TOUKOM.

11.2.21. Tlo paznoctu (T, — T,) Ha OCIIMILIOrPaMME BBIXOJIHOIO Ha-
MIPSKEHMS TBYXITONYTICPUOTHOTO BEITIPSMHUTEIIS CO CPEMTHEM TOUKOM OIIpe-
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mermTh nepuon 1. OupeaeanuTs 9acToTy f BRIXOTHOIO HAIIPSIKCHUS BEHI-
npsimutess. IlomyyeHarIe JaHHEBIC 3aIucaTh B Tabamiy 11.5 6aanka otaera
TIPYJIOXKCHMS.

Tabnuya 11.5
T, (mMc) f, (I'm) Usspms (B)

11.2.22. Jlns onpexaeneHus 0GpaTHOTO HANPsKEHUs Ha auone VD,
JIBYXIIONYIICPUOIHOTO BEITPAMHATETIS CO CPETHEH TOUKOM YCTAHOBUTE KITEIOU
B BepXHEE TIOIOXKEHNE, HAXAB KHOIIKY «1» KJIaBHATYPEL.

11.2.23. M300pa3uTh OCHWUIOTPAMMEL HANPSDKEHUI Ha quoxe VD,
¥ BBIXOZE IBYXIIOIYIICPUOTHOTO BBRIIPSIMHUTEIIS CO CPSTHEN TOUKOM.

11.2.24. Tlepemeras MapKephl Ha OCIIULIOTIPAMME, U3MEPUTH aMILIH -
TYJTHOE 3HaUeHHe 00paTHOrO HAIIpsKeHUs Ha auoje VD, aByxiionyrepu-
OJTHOTO BEIIIPIMUTEIS CO CpeIHei TOUKO. [1omyaeHHEIC ZAHHEIE 3aITHCATH
B Tabmumy 11.5 Gi1aHKa OTYETA IPIIOXKCHMS.

11.2.25. Ilo ocnmiuiorpaMMe BEIXOTHOTO HAIIPSKCHUS ABYXIIOIYIICDH -
OTHOTO BBITIPSIMUTEIST CO CPETHEN TOUKOU M3MEPHUTH CPETHEE 3HAYCHUE
BBIXOJIHOTO HanpsikeHUs: Uy BHIIIPSIMUTEISE, KOTOPOE MOXET OBITh IIPU-

OJIKCHHO OIICHCHO M3 COOTHOIICHUS:
T

2
Ugj=2x lf Umax sina da
T 0
AU2 = U2 max - U2 min

rjae U2 max 1 U2 min - MAaKCUMyM U MUHUMYM BBIXOJIHOTO HAIIPSDKEHHS.

11.2.26. BrramcauTs KO3OGOUIMEHTOM IyIBCAITNN P BEIXOTHOTO HAIIPS -
KEHUS TBYXIIONYTIEPUOTHOTO BEIIIPSIMUTEIS CO CPEMTHEN TOUKOMU, KOTOPHIN
BBIUUCIISIETCS U3 COOTHOIIEHUS:

p = (AU,/U,) 100%.

IlonygeHHEBIC JAHHEBIC 3AUCATH B Ta0auIy 11.6 GaHKa oT4eTa Hpu-
JIOXCHUS.

Ta6bnuya 11.6

Hzmepero Beramcmero
AU, (B) Uy, (B) Uy, (B) p, (%)

Sxcnepumenm 3. Uccnedosanue 08yxnosynepuoOHo20 MOCHI08020
sbinpamumens.

11.2.27. Cobpath cxeMy coriacHo puc. 11.4.
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Puc. 11.4. Cxema uccnedosarus 0syxnonynepuodHo20 MOCMO8020 8bINPAMUMENS

11.2.28. YCcTaHOBHTE BHYTPEHHEE COIIPOTUBICHUAE BOIBTMETPA V, PaB-
geiM 100 kOM, a ero pexxum namepeHust «DC».

11.2.29. BHUMCINUTE U 3a0HCaTh B TaOmmiry 11.7 GuraHKa oTYeTa Ipu-
JIOXCHHUS CPETHEE 3HAUCHHE BRIIPIMICHHOTO HAIPSKECHUS TBYXITOIYIIC-
PUOTHOTO BBEIIPSIMUTEINS CO CPETHEN TOUKOM:

Ud =2 *Umax ocy, /
Umax OoCL - aMnnnTyaa BbIXOAHOI0 HanpsXeHnsa, N3MepeHHan ocumnnorpanOM

11.2.30. BKIIOUUTE cXeMy, CHSITE ITOKA3AHUS IIPUOOPOB U 3aITUCATH UX
B TabmmIny 11.7 61aHKa 0TYeTa IPUIOKECHMS.

Tabnuua 11.7

Hzmepero Beramcnero

V., B V., B U, B

11.2.31. TIogkIIOUUTh HA TIEPBEINM BXOA OCHUALIOrpPada BEIXOMTHOE Ha-
MIPSKEHUE BTOPUYHOM 0OMOTKHA TpaHCHOPMATOPA, IJIT 9ero YCTAHOBUTH
KJTIOYU B BepXHEE TTOJIOXKECHUE, HAXAB KHOIIKY «1» KITaBUATYPHL.

11.2.32. YcTaHOBUTE HACTPOMKY ociirumiorpada cormacHo puc. 11.2.

11.2.33. N300paznTh OCHMIIOTPAMMEL HATIPSTKEHIH HA BXOE 1 BEIXO/E
JBYXIIOIYIIEPUOTHOTO MOCTOBOTO BEITIPSIMHUTE]IA.

13.2.34. 1lo paznoctu (T, — T;) Ha ocLIOrpaMMe BEIXOIHOIO Ha-
LPSKEHUS ABYXIIOTYIIEPUOAHOIO MOCTOBOI'O BEILIPAMUTEIS OLPEUCTIH T
nepuon T. OupenenTe 9acTOTY f BEIXOMTHOTO HAIIPSKCHUS BEIIIPIMUTEIIS,
IonyyeHHBIC TAHHBIE 3aIIMCATh B TAOIMITY 13.8 GiaHKa OTYETA TIPUIIO-
XKCHUS.
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Ta6bnuya 11.8
T, (M) f, (I'm) Usspms (B)

11.2.35. Jlnst onpeaenaeHust 06paTHOTO HAUPsDKeHUs HA auone VD,
JIBYXIIOJIYIICPHOIHOIO MOCTOBOI'O BEIIIPSIMUTEIIS, YCTAHOBUTE KIIIOY B HIXK-
Hee II0JIOXCHUE, HAXKAB KHOIKY «1» KIaBUATYPHI.

11.2.36. M306pasuth OCTIAIIOrpaMMEI HaIpsDKeHUH Ha auome VD,
M BBIXOJE ABYXIIOIYIIEPHUOIHOIO MOCTOBOI'O BEIIIPSIMUTEIIS.

11.2.37. Ilepemernas MapKephl Ha OCILIULIOTPAMME, U3MEPUTH aMILIH -
TYIHOE 3HAYCHUE 06PATHOTO HATIPSIKECHUS Ha rone VD, mByxXmomnyiepro-
HOI'0 MOCTOBOI'O BEIIpsiMuTess. I1oTydeHHbIe JAHHEBIC 3aI1MCATD B TAOIHUITY
11.8 GiaHKA 0TYETA IPUIOXKCHMS.

11.2.38. Ilo ocnmiiorpaMMme BEIXOTHOTO HATIPSKCHUS ABYXIIOIYIICDH -
OJIHOIO MOCTOBOI'O BRIIIPSIMUTEIISI W3MEPHUTH CPESIHEE 3HAUCHUE BEIXOMHOIO
HanpsekeHns1 U 3 BREIPSAMUATEIIS, KOTOPOES MOXET OBITE TPAGIIMKCHHO OTIC-

HCHO M3 COOTHOMICHMA: %

U =2x lf Umax sina do
4 0
AU2 = U2 max - U2 min
re U2 max u U2 min - MAKCHMYM U MUHAMYM BBIXOJTHOTO HATIPSDKSHYSL.
11.2.39. Beramcants K03GhGUITUCHTOM IYILCAIIHI P BHEIXOIHOIO HA-
MIPSDKEHUS JBYXIIOJIYTIEPUOAHOTO MOCTOBOTO BBIIIPSIMUATEIIS], KOTOPHIN BBI-
YUCITAETCA U3 COOTHOIIEHUS:

IlosyacHHEBIC TaHHBIC 3alIMCaTh B Tabaumy 11.9 6ranka oTdeTa Ipu-
JIOXCHUS.

Tabnuya 11.9

Hzmepero Beramcmero
AU, (B) Uy, (B) Uy, (B) p, (%)

Sxcnepumenm 4. Uccnedosanue eHewHUX XapaKmepucmuk
08yxnonynepuooHo20 MOCO8020 8biNpaMUMENS.

11.2.40. Cobpath cxemy coracHo puc. 11.5.
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Puc. 11.5. Cxema uccnedosarus gHeluHell xapakmepucmuku 08yxnosynepuodHozo
Mocmosoeo geinpamumens bes gursmpa

11.2.41. 3aMKHYTB MEPEKITFOYATEND |, HAXAB KIABUIILY « | » KIIABAATYPHI,
H Pa30OMKHYTH IEPEKIIOIATETh 2, HAXXaB KIABHUIIY «2» KIABHAATYPHL.

11.2.42. BXJIIOYHTH CXeMY, CHSITD TIOKA3aHUSI TPAOOPOB B PEKUME XO-
JIOCTOTO XOAa U 3aIMCcaTh uX B Tadauiry 11.10 Giranka oT4eTa IpruIoXeHUs.

11.2.43. 3aMKHYTbH HEPEKJIFOYATEID 2, HAXKAR KIABUIIY «2» KIABAATY PBL.
Ycranasnusas OCIAEN0BATCIBHO BEIMYUHY CONPOTUBICHUS HATPY3Ku R
co 3aaueHusa 300 OM o 3HaveHwuss 50 OM, CHITH IIOKa3aHUS IIPUOOPOB
| 3amucaTh X B Tabamiry 11.10 61aska oT9eTa IPUIOKCHHS.

Tabnuya 11.10

Beiwmunna couporusienus narpysku, Ry (Om)
‘T'u pursTpa MsMepeHo
XX 300 200 100 50
I, (MA
ber puisTpa w (eA)
Vi, (B)

11.2.44. Co0patb cxeMy coriacHo puc.11.6.

1)
m
3

VD1 -VD4
pe A0 300 mA
~ 110 Vi50 Hzi0 Deg || L v
+ +
= 100 uF 100 uF

100 Ohm

V| vn I Rn

Puc. 11.6. Cxema uccnedosanus sHeluHeli xapakmepucmuku 08yxXnoaynepuooHo20
mMocmosozo suinpamumens ¢ C-guasmpom

11.2.45. 3aMKHYTb IIEPEKITIOUATETD 1, HAXAB KIABUITY «1» KIIABUATYPEL,
M PA30MKHYTBH IIEPEKIII0YATEIb 2, HAXKAB KJIABUINY «2» KJIABUATYPHIL.
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Beraucants KoadGUIMEHTOM ITYIBCAIIMN P BEIXOMTHOTO HATIPSIKCHMS
IBYXIIOIYIIEPUOTHOTO MOCTOBOTO BEITIPSIMUTEIIS:

YoenuTses B TOM, UTO IIPH TOAKITIOUECHAN HA BEIXO BRITIPSIMATEIS KOH-
JICHCATOPA TICPEMCHHAS COCTARIIIONTASA BRIXQMTHOTO HATIPSIKCHUSA YMCHB-
maeTes. CpaBHUTE U3MEPEHHOE BOJIIETMETPOM V, 3HAUCHUE HAIIPSIKCHUS
Y BBIYMCIIEHHOE 3HaueHus HatpspkeHust Uy. [losydeHHBIE TaHHBIE 3a111-
cath B Ta0auny 11.12 Gmanka oTyeTa IPUIIOKEHU.

Tabnuua 11.12

Tum proreTpa Hszmepero BorancieHo
Va, (B) Uy, (B) | AU, (B) | p, (%) q, (%)

C-pwibtp

11.2.51. KagecTtBo (pmipTpa onieHHBACTCS KO3)OUIHECHTOM CIIAXM-
BAHMUS ( BEIXOJHOTO HAITPSIKEHMS, KOTOPBIN PaBEH OTHOIIEHUIO KO3 hU-
IACHTOB ITYJAbCALIMHI I10 IEPBOM TaPMOHMKE HA BXOJE M BBIXOAE (DWIBTPA:

q= (pl Bx/pl BBIX) 100%

BssB sHaueHre KOG GUIMEHTA IyIbCAIWNA Py ,, U3 Tabmansl 11.9, a 3Ha-
yeHue Ko3huimenTa nyabcanuil py ., U3 Tabmuns 11.12, onpeneauth
koadduiment craaxkupanusg q C-OUasTpa ¥ 3aMMcaTh ITOJYIECHHOE 3Ha-
yeHue B Tabamny 11.12 Granka oTYeTa IIPHIIOKECHMS.

11.2.52. Co6paTh cxeMy corracHo puc. 11.8.

(1

=

VD1 - VD4

~ 110 V/50 HZ0 Deg

100 uF V][ vn I Rn

100 Ohm

Puc. 11.8. Cxema uccnedosaHus sHewHeli xapakmepucmuku 08yxnosynepuodHozo
mMocmoeozo sbinpsmumens ¢ CLC-gunsmpom

11.2.53. Pa30MKHYTH HEPEKIIIOYATENb 1, HAXAB KIABUINY «1» KJa-
BUATYPHI, ¥ PA3OMKHYTH IIEPEKIIOYATEND 2, HAXKaB KJIABUIIY «2» Kia-
BUATYDHL.

11.2.54. BRIIOUUTE CXEMY, CHSITH IOKA3dHUS IIPUOOPOB B PEXMME XO-
JIOCTOTO XOJa U 3aIMcaTh ux B Tabaumy 11.13 G1anka oT4eTa IpHIoXeHHs.

11.2.55. 3aMKHYTB IEPEKITIOUATEND 2, HAXAB KIABUIIY «2» KIIABUATYPEI.
YcraHaBnuBasi IOCICI0BATEIBHO BEAUNIUHY COIPOTUBICHHUS HAPY3KU R,
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co s3aaveHug 300 OM 10 3HaucHms 50 OM, CHITH MMOKA3aHUSA IPHOOPOB
M 3aIMCATE UX B Tabmmiry 11.13 6maHka oTIeTa IPUIOXKCHMS.
11.2.56. YcTaHOBUTH HACTPOMKM ociiiuiorpada coraacHo puc. 11.7.

Tabnuya 11.13

Bemrania conporusneHns Harpysku, R, (Om)
Tum pursTpa Hzmepero
XX 300 200 100 50
L, (MA
CLC-pursTp m (MA)
Vi, (B)

11.2.57. N300pa3uth OCIHUIOTPAMMY BBIXOTHOTO HAIPSKCHHUS
JIBYXIIOJIYIIEPUOTHOTO MOCTOBOTO BEIIpsaMures ¢ CLC-duapTpoM mpu
R, = 100 Om. Hcrionp3ys 3Ty OCIIAIUIOrpaMMY aHaJIOru4Ho 11. 11.2.50,
BBIYMCIIUTE CPEIHEE 3HAUEHUE BBIXOJHOIO HanpstkeHus: Uy 1 Harps-
xenue AU, Beipsamutess ¢ CLC-buisTpoM. Berancauts Koabduim-
CHT OyJabcanuu p BexoxHoro HanpstkeHnss CLC-duisrpa. CpaBHHTE
HU3MEPEHHOE BOJBTMETPOM V, 3HAUEHUE HAIIPSIKEHUS U BEIYHCJIEHHOE
3HaueHue HanpsoxkeHus U, IlonydyeHHEBIe JaHHEE 3a1IUCATE B TaOIUIY
11.14 61agKa 0TICTA TIPUIIOKCHUS.

Tabnuya 11.14

Tum pursTpa Hsmepero BeramcneHo
Vi, (B) Ug (B) | AU, (B) [ p. (%) q, (%)

CLC-punstp

11.2.58. BasiB 3HadeHue Koa(duueHra nyiscauuii py o, U3 Tadau-
uer 11.9, a 3HaueHMe KO3 HUIUEHTA YIIBCALIUH Py 4y W3 TAOMMIEL 11.14,
ompeneanuTs Koahdunnent craaxusannd ¢ CLC-buiIsTpa 1 3a1mcars mo-
JIVIEHHOE 3HaueHMe B Ta01. 11.14 GiraHKa 0TYeTa IPIIIOXKCHMS.

11.2.59. Ilo mamuemM Tadmuir 11.10, 11.11, 11.13 IoCTpOUTE BHEITHHE
XaPaKTEPUCTUKU MBYXIIONYTICPUOMHOTO MOCTOBOTO BEITIPSIMUTEIIS C Pa3-
JIMYHBIMM TAIIAMU (DIJILTPOB.

KOHTpOl’IbeIe BOMNpPOCbI

3. KakoBbl pasnunumns Mexay BXOAHbIM U BbIXOAHBIM CUTHaAaMu ofHonoyne-
p1oaHOro BbiNnpsiMUTENs?

4. OpMHaKoBbI JIM BBIUMCNIEHHOE M U3MEPEHHOEe CpefiHee 3Ha4YeHMe BbIXOLHOMO
HanpspkeHus Uy?

5. OAWMHaKOBbI M YACTOTbI BXOAHOMO U BbIXOAHOTO CMIHaNOB B CXEMAaX OfHO-
W ABYXMONYNEPUOLHOTO BbINPSIMUTENEN?

6. Kak BnusieT nageHune HanpsKeHus Ha AWMOAe Ha BbIXOAHOE HampsikeHWe
BbINpaMUTENs?

7. 3auyeM HeobxopuMbl TpaHchopMaTOphl B CXeMax BbinpsiMuUTeNnein?
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10.

11.

12.

13.

14.

15.

16.

17.

KakoBbl paznnums Mexay CUrHaNOM Ha BXOAE W Ha BbIXOAE MpW ABYXMO-
JIYNepUOAHOM BbINPAMAEHUN?

YeM oTIMUaETCs BbIXOLHOE HampsikeHWe B CXeMax Of4HOMONYNepUOSHOro
W ABYXMONYNEPUOLHBIX BbINpSMUTEnei?

CpaBHUTE MaKCMManbHOe 0bpaTHOE HanpsKeHWe Ha AWOAAX B ABYXMOAY-
NepUOAHOM BbINPSIMUTENE CO CPEAHEI TOUKOM U B ABYXMOAYNEPUOLHOM
MOCTOBOM BbINpsiMUTENE.

OpMHaKoBbI SIM 4acTOTbl BXOAHOMO U BbIXOAHOIO HAMpPSBKeHWUs ABYXNONY-
nepuogHoro BbiNpsMuTeNs? Kak OHM COOTHOCSTCS C YAcTOTaMK BXOZHOTO
W BbIXOJHOIO HaMpPSKeHWUs A5 OLHOMONYNEPUOLHOrO BbiNpsMUTENs?
Kakue dakTopbl BAMSIIOT Ha BENMYMHY KOIDPULMEHTA NYAbCALMM BbINPS-
MuTensi ¢ eMKocTHbIM U CLC-dunbTpoM Ha Bbixoae?

CpaBHUTE CpefHMe 3HaUeHUs! BbIXOLHOMO HANPSHXKEHWS A1l CXEM OAHOMO-
JIyNepuOAHOrO U ABYXMONYNEPUOAHOTO BbINPSMUTENEN B PEXMME XOI0CTOrO
XOAa U 0BbACHUTE PasHULY B UX YNCIEHHBIX 3HAUEHMUSIX.

CpaBHuTe KO3DULMEHT NYNbCALMK B ABYXTOAYNEPUOLHBIX BbINPSIMUATENSX
¢ eMKocTHbIM U CLC-dunbTpoM Ha Bbixoge.

Kak akcnepuMeHTanbHO onpeaensitotcs Ko3hPULMEHTbI CINaXMBAHUS eM-
koctHoro u CLC-punetpoB?

ByayT nn oTanuaTbes cpefHUe 3HAUEHUS! BbIXOLHOMO HaMPSXKEHWUS! OJHO-
NoNYNepuUoaHOW 1 ABYXMNONYNEPUOAHON CXEM BbINPAMAEHUS C MKOCTHBIM
bUnbTPOM, eCI CONPOTUBAEHUE HArpy3KM paBHO BECKOHeYHOCTU?

Bynet v BAMSTL YacToTa BXOAHOMO HaMPSKEHWS BbINPSIMUTENS HAa CpefHee
3Ha4YeHWe BbIXOAHOMO HANPSHKEHUS U Ha KOIbdULMEHT NyAbcaLMu Npu puk-
CUPOBAHHbIX 3HAYEHMAX EMKOCTU PUNBTPA U CONPOTUBAEHWS HAarpy3Ku?
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