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IIpakTHueckas padora Ne 1
H3MepeHue CONPOTUB/IEHUI, TOKOB, HaNpPsDKeHUuM 1{u¢poBbIM MY/IbTHMETPOM

BHuMaresnpHO TpouMTalTe TYHKTHI 3aJaHUsl W BBHINOJIHUTE WX. BhIMOnHAsS 3ajaHue, cobsrofaiiTe
TIpe/i/I0KeHHYO0 [T0C/1e/j0BaTe/IbHOCTb.

1. W3yuwure snexTpuueckue cxemsl fenutess HanpsokeHus (Puc. I') u genvrens toka (Puc. 2). [lepeueptute
3T CXeMbI B TeTPajb (CXeMbl YePTUTE KPYITHO).

2. V3yunTe KOHCTPYKLMIO MJIaThl C Jle/IUTesIMUA HarpsDKeHUsl U ToKa. IIpoctaBeTe Ha cxeMax (B TeTpajiu)
HOMMHAJIbHbIe 3HAUeHHsl pe3rCTOpPOB, BXOZAIMX B IIaThl. IIuCcbMeHHO B TeTpaju NpOBeAWUTe aHaau3
TIpe/lJIO’KEeHHbIX 1eKTPUUeCKUX Liereld Ha OCHOBe 3aKkoHa Oma.

3. Ha cxemax (B TeTpajgu) HauepTWTe MeCTa MOJK/IHOYEHHs BOJbTMETpa, amIiepMeTpa, OMMeTpa AJIs
V3MepeHus BCeX HallpspKeHUM, TOKOB, CONPOTHB/IEHNH B LIeI Jle/IUTe sl HalpsDKeHUs U [le/InTesIsl TOKa.

4. Pasbepurecs B Tabnurax 1 u 2. [lepeyeptuTe 3TH TaO/MULIBI B TETPAb.

5. 3anumure B Tabsuipl 1 ¥ 2 HOMUHA/IbHBIE 3HAUEHUS Pe3UCTOPOB.

6. Ilpumensisi 3akoH OMma, paccuMTaiiTe BCe TOKH, HalpsDKeHUs, MOTPeOsisieMyr0 MOLJHOCTb, MOIJHOCTU
paccerMBaHUsl DPe3UCTOpPaMM [Jid Je/ldTesield HamnpspKeHUsl U TOKa IpU HanpsbkeHWW TnuTaHus 10 BOJIBT.
Pe3ysibTaThl pacueToB 3aruIimTe B TaOMUIB! 11 2

IlpumeuaHue: 048 pacuemog ucnoab3ylime HOMUHA/bHblE 3HAY€HUs CONPOMuUBaeHUll pe3ucmopos.
Pesyabmambt pacuemog okpyastime 00 8mopo2o 3HAKa noc/ae 3ansimotl.

7. MynbTMeTpOM M3MepbTe CONPOTUBJ/IEHHSI PE3UCTOPOB B Jle/IUTENSAX HAMpsDKeHUs U Toka. Pe3ynbTarhbl
V3MepeHys 3aMuIiyTe B Tabunpl 1 u 2.

8. YcraHoBuTe Ha BbIXO/le O10Ka nMuTaHus HanpsbkeHWe 10 BOJBT.

9. Tlopatite HarmpsbkeHue 10 BOMBT Ha [e/UTeNb HamNpsDKeHUs, cOOMOfasi TOMSPHOCTb. V3MmepbTe Bce
HeoOXoZMble TapaMeTphbl B COOTBeTCTBUE C Tabnuiiei 1. Pe3ynbTaTel u3MepeHuii 3anumuTe B Tabmuiy 1.
IMpumeuarue: 1) Obpawaiime 6HUMAHUe HA NPABUALHOCMb NOOKAOUeHUsT Myabmumempd. 2) Pe3yabmambi
usmepeHutl okpyaastime 00 8mopo20 3HAKA Noc/e 3ansimoll.

10. Tlopaiite HarpsbkeHue 10 BOJBT Ha AeUTeNb TOKA, COOJFO/IAs TIOISIPHOCTD. V3MepbTe Bce HEOOXOAUMbBIe
rapaMeTphl B COOTBETCTBHe C Tabsuiieit 2. Pe3ynbTaThl U3MepeHUs 3aruiinTe B Tabiuiy 2.

ITpumeuarue: 1) Obpawaiime 8HUMAHUe HA NPABUALHOCMb NOOKMOUeHUss Myabmumempa. 2) Pesyabmambi
usmepeHutl okpye/stime 00 8Mopo20 3HaKA noc/ae 3ansimotl.

11. CpaBHuTe pe3y/bTaThl pacyeTOB M M3MepeHUi, MpoaHaIn3upyiTe Ux, NMpU He0OXOJUMOCTH MOBTOPUTE
pacueTsl 1 (UH) u3mepenus. JobeiTech MPaBUILHBIX Pe3yJ/IbTATOB.

12. OTBeTbTe Ha BOMPOCHI IMCbMEHHO B TeTPaju:

> OT/IMYAIOTCs M Pe3y/bTaThl pacueToB U u3MepeHu? Eciiu 0T/iM4aroTcs, T, Kak 370 OObSCHUTDH?

> Kakue metozbl u3MepeHuii Brl ncronb3oBamu B 3o pabore? Kakoii criocob coefnHeHUsi pe3sniCTOPOB
TpYMeHeH B cxeMe Ha puc.l; Ha puc.2?

[Touemy sneKTpUUecKas Ljellb Ha pyC. 1 Ha3bIBaeTCs Je/uTesieM HallpsDKeHUs, @ Ha PUC.2 — [le/iuTesieM ToKa?



Bu paboTsr

ITprobpeTaeMble HABBLIKK

1. AHanmu3 cxeM IIPOCThIX pe3UCTHBHBIX|
S7IeKTPUUECKUX IieTieit

1. YMeHMe aHa/IM3UPOBATh CXEeMbI ITPOCTHIX 3/IEKTPUUYECKUX LIeTei.
2. [TonnMarts, Kakve 3/1eKTpAYecKue rapaMmeTpbl, U KAKUMU
rprbopaMy MOYKHO M3MEpHThH B TIPe/I/IO’KEeHHBIX LIerisiX.

3. IlpepBuzeTh OXXHUaeMble pe3y/bTaThl U3MepeHNH.

2. PacueT TOKOB, HamlpspKEeHWH, MOIIHOCTU
paccerBaHus pe3HUCTOPOB

1. YMeHue npuMeHsTh (popMysibl 3aKkoHa OMa Zij1s pacueTa MpOCThIX
PE3UCTUBHBIX L]eTiei.
2. YMeHHe aKKypaTHO 3alMChIBaTh Pe3y/IbTaThl PACUeTOB B TaOJHLy

3. V3MmepeHue COIPOTUB/IEHHN, TOKOB,
HarpspKeHuM 1u(pPOBBIM MYTbTUMETPOM

1. YMeHUe NOATOTOBUTH MYJIbTUMETD K MU3MepPEHUIO
HEeoOX0/IMMOT0 3/IeKTPUYeCKOro rapameTpa.

2.  YMmeHue [IPaBU/IBHO [IO/IK/IFOYAaTh MYJIbTUMETP B
3/IeKTPUUeCKYIO 1ieMb /ISl TPOBeieHUs] U3MepeHUsT COTIPOTHBIIEHHS,
HaTpsDKeHUs], TOKa.

3. YMeHue NpaBU/IbHO CUMTHIBATE IMOKA3aHMs Iprbopa.

4. YMeHUe aKKypaTHO 3allMChbIBaThb pe3y/ibTaTbl W3MepeHHs B
TabMITy.

5. YMeHue cpaBHUBATb pacCYMTaHHble U U3MepeHHbIe NapaMeTphl,
HaxOJWUTb NIPUYMHY CYIIIeCTBEHHOIO PACXOXKJAeHUsl paCCUNTaHHBIX U
V3MepeHHBIX BeJIMUMH [1apaMeTpoB Lielu.

OOBEKThI U3MEpPEeHUI

PucyHok 1. [Jenutens HarpsbkeHUst PucyHok 2. [lenmurtens TOKa




Tabmuiia 1-PacueT 1 u3MepeHue 3/eKTPHUECKUX MTADAMETPOB Je/uTens Ham psbke v 101

Vi3MepeHwst BLITIOJTHEHBI TPUO0POM

HarpsikeHue vcrounuka nuranusi En= B

CornpoTyB/ieHs pe3ruCcTOpoB
JlennTeJIsl HalpshKeHus

Tok, npoTeKaroLuii 1o

LeTH JieJTUTeIs

Harnpsokenus Ha
pesucTopax JeuTers

HarpsDKEHHA HarpsDKEHHA MouHocTb notpebsemas ITH u
paccerBaeMasi Ha pe3ucTopax
JlesITe isl HarlpsDKeHUst
R vHOM, KOM R u3Mm., KOM I pacu., MA | T uam., MA U pacuera., U U3M.,; P pacu., MBt P usm., MBT
B B
Rl= RI= Emut = Erut = PrioTp. IH= Priotp. IH=
R2= R2= Ul = Ul = P1= P1=
R3= R3= U2= U2= P2= P2=
Rob6nj = Rob6ni = — [U3= P3= P3=
U cymma= |U cymma=  [Pcymma= Pcymma=

Ta6m/1ua 2-PacueT U M3MepeHue 31eKTPUUYeCKHX IlapaMeTPOB JIeJIUTeIs TOKa

I/IBMEPEHI/IH BBITIO/IHEHBI HpI/I60pOM

Harnpsbkenue nctoynuka nuranus En= B

PucyHok 2. [denurenb TOKa

ConpoTHB/IeHUsT PE3UCTOPOB
JlenuTessi TOKa

Hanpsokenus Ha

pe3ncTopax JemTesist

Toxy, rnporekarolye yepes
Pe3UCTOPHI (BETKU)

MoImHOCThL NoTpebsieMast
OT U

Toxa AC/UTE/IA TOKa paccenBaeMasi Ha pe3ucTopax
Jle/iiTe il TOKa
R vOM, KOM  |R u3Mm., KOM U pacu., B | Uwusm, B | I pacuera., | Iu3m., MA P pacu., MBT P u3m., MBT
MA
= RI= lobug = lobug = Priotp. AT= Priotp. AT=
R2= R2= 11= 11= P1= P1=
R3= R3= 12= 12= P2= P2=
ROG6IH = Vo6 = 13= 13= P3= P3=
lcymma= lcymma= Pcymma= Pcymma=




ITpakTHueckas padora Ne 2
ITpoBeaeHue onepanuii morcka HercnpaBHocTer B UII

3AJAHUE

1. W3yuuTb CXemy 3/1eKTpUYecKyro NpuHiunuanbHyro I, Haueptuts 31, HanvcaTh Ha3HaUeHUe
pPaZii03/1eMEeHTOB.
2. [lpowusBecTH BU3ya/bHBIM OCMOTP U3/e/I1sl Ha COOTBETCTBHE D3, Ha OTCYTCTBUE MeXaHUUeCKUX
MOBPEeKJeHU, OLIeHUTb KaueCTBO Maek.
3. IMojkmounTh K CTaOUIM3UPOBAaHHOMY BbIX0y (TOUkH 3,4) Harpy3ky corpoTtuBieHuemM 100 Om
ITpoBepuTh paboTy cTabuirM3aTopa, M3MepyuB He0OXOAUMbIe TTapamMeTpbl coryiacHo Tabsmiam Nel, Ne 2.
Pe3y/bTaThl U3MepeHHii 3aHeCTH B TaOJTULIBI.
4. TloAK/TIOUUTH K HECTAOWTU3UPOBAHHOMY BBIXOY (TOUKH 5,4) Harpy3Ky CONPOTHBIEHHEM

1 kOm. V3meputh Heo6Xx0[uMbIe TapaMmeTpbl corsiacHo TabuiaMNe3,Nod. Pe3ybTaThl M3MepeHuit

3aHEeCTH B TaOJTULIBI.

IIpumeyaHue /11 MyHKTOB 3 U 4:

JUTST ICTOUYHMKOB TTUTaHUs co ctabunurporHamu KC213B T1Bx nogaeats ¢ BIT B5-7 (Touku 1,2) ans

HCTOYHUKOB NUTaHus co crabunurpoHamu KC162A UBX nogaBath ¢ reHepaTopa ['3-...;

rapameTphbl BXoAHOTO HarnpsbkeHust: UBX=1 1,7 B, P=(50-70)I'1I.

u, £>

5. IlpoaHanu3upoBaTh pe3y/bTaThl HW3MePeHWH, C/enaTbh 3ak/aiueHHe O paboTocrnocobHOCTH
VCTOYHMKOB MUTaHUsI, 3ar10/IHUTH Tabuiy Ne5.
6. Ilpu HeoOXOAUMOCTH TIPOM3BECTH PEMOHT U TIeperpOBepKY WMCTOYHWKOB TUTaHUs. Pe3ysbTaThl
3aHeCTH B TabmilyNe5.
7151 i3mMepeHusi HanpsKeHUI UCTO0Mb30BaTh MyIbTUMETP.
7151 u3MepeHust MyJibCaliiii UCMOb30BaTh OCLUIorpagd.
ITone3nas I/IH(I)OpMaLII/IH: CoBpemeHHasi /IEKTPOHHAs arrapaTypa TpeIbsaBiseT KeCTKHe TpeOOBaHWS K
CcTabMILHOCTH BBIXO/THOI'O HAIIpSDKEHKWA WCTOYHUKOB ITUTAaHUA. Mavioii cTabHUILHOCTBIO CUMTAIOT TaKylo, IIpH

KOTOPOW M3MEHEHUS BbIXOJHOT'O HATPSDKEHHUS] HICTOUHHKA ITUTAHUS COCTAB/IAIOT 2...5%, cpefiHel cTaOUIBHOCTBIO
- 0,5...2%, BBICOKOM - 0,1...0,5%, 04eHb BBICOKOM - MeHee 0,1%.

TaorunaNel TadbnrmaNe?

UI1 co crabuanrpodem IKC2136 I co crabunnrponom KCI162A i

Uiz, B Usbix,B _'

Hauenarnue Uapix Himencune

OTHOCHTENLHO Usnix

UebIX HOM., Yo OTHOCHTEALHD

Ml Nel | WATI No2 . UBBIX HOM., %%

HIT Mo3

Usx Hom =23 B

Usx nom =23 B /[ 7 3

Upx noprw.=26,5B | ————- | —=-=oommen
Usx nobtiw.=26:8.8 53 | ———rmemes

Uex nonnx.=19,5 B SRS U

Uex nommk. =988 fZ [ | oo
Hynbecanuu naCl npu i
Usx Homuw,, B Mynscaunn paCl npu
Unx HoMuH., B

[Mynecanuu na Ry npu

Usx Homnn. B Mynsecawin va RA npy

UBX HOMKH. BB




TatnuraNoe3

TabmraNed

HI1 co ctabrnutponom KC213BE VLT co ctabunntponom KC102A
Upnix,B UeLi,B
Hamenenue Unbix Hamenenne
OTHOCUTEALHO Ubbix
Uskix HOM., % OTHOCHTEIBHO
W Nal | VI Me2 _UsbIx HoM., %o |
M1 No3
Usx oM, =23 B
Uex Hom.=23.B f/‘ 76
Usx mobnu,=26,5B | ===w== | —momreees
Usx noslu.=2&5 B /i A
Usx noauwne. =195 B | —-=-ov | commemees
UBx nonwie. =175 B f3 B | --e-mermene e
Mynscaupu vaCl npu !
Usx HOMHH., B IMynecammi HaCl mpy
Uex Homun,, B
Mynbeanun ua Ru npu
Upsx nomuu. B Mynscaunv 1ia Ry nipu
Usx nomun. B
Ne UTI| 3aksmoueHune o |Hamuume [TpruvrHbI PemonT Tlepenposepka
paborocrocob-  [HencrpaBHOCTEMH HEeWCTpaBHOCTeN WII
HOCTHU
Nel

Ne2




Bnok nuTaHuAa — 3TO YCTPOACTBO, npecbpasyioiliee HanpsikeHue us
NEPEMEHHOrO B MOCTORHHOE M3 OLHOW BEeNWYWHBLI B Apyry. Bnoku nutanus
BblBalOT NepemMeHHble, NOCTOAHHbIE, MOLLHbIE, ManoMOLLHbIE, TPEXMONKCHbLIE.
OHK npegHasHaveHbl A4NS Co3faHna HanpsKeHWin 1 TokoB Heobxoanmelx ansA
MUTAHUS PALMOINEKTPOHHOR annapaTypbl, U ROMKHLI oGecnednBaTh:

— [JONYCTUMbIA YPOBEHb NEPEMEHHbIX COCTABNAWMWX B  BbIXOOAHOM
NOCTOAHHOM HaNPAMXEHUU

— CTabUNbHOCTE BLIXOAHOMO HaNpsXeHus (UNKW ToKa) nNpwt W3MEeHeHne
HANPAXKEHWUN CETU (U TOKA) Harpy3Kku.

— 3afaHHYI0 3KOHOMWYHOCTh

— YCTOVMYUMBOCTB K NEperpyskam 1 KOPOTKUM 3aMbIKAHUSIM BLIXOAHBIX 3aXUMOB
— paboTocnocoBHOCTE B ONpedeneHHOM gnana3oHe TeMneparTyp.

BNok NUTaHWA NPUMEHAT NpakTUdeckn B Ndork GoIToBOW annapartype — 370
MArHUTOMOHbI, KOMMbIOTEPb!, NpUemMHuKK, 4dacbkl n T1.4. OcobenHo B Hawe
BpemMs hepmo,u, MUHWATIOpU3ALNY, MUKPOATIOpU3aUMY NCNONb3YIOT Mansie no
BENUYNHE HANPSKEHNA 1 TOKH.

AHanory Mmoero 6noka NUTaHNA: NEPEMEHHBIA ONOK NUTAHUA, TPEXMOMIOCHOR.
HoCTOMHCTBA NO CPABHEHMWIO C ATUMWU aHANoramm:

— NPOCTOTA KOHCTPYKUUK

— Manble rabapuTel U3genua

—~ NOCTOSIHHBIM TOK N HAMPSKEHNE

HepocTaTkun:

— HanpsxkeHve B nepeMeHHOM Onoke MNUTaHWA MOXET W3MEHATbLCA OT
MeHbLUero A0 SorbLiero, CnefoBarenbHo DonbLUOK AMaNa30H NPUMEHEHNUA, a B

Moem Broke NUTaHWA HanpskeHWe oCTaeTCA NOCTOAHHEIM.



Mpn BrAOUeHWe B ceTe 220B (puc.1) TOK, NpoTekasa no nNepBuYHON 0BMOTKE
T1, co3paet B HEl NepemMeHHoe MAarHUTHOE Nnore. 3TC NePeMEHHOS MarHUTHOE
none nepecekaer BUTKM obmoTkm T1, wWHZyuupys B Hel nNepemeHHoe
Hanpﬂ»{eHme'TaKoﬁ e vactoTel — 50 'u. HanpsaxeHwe, nony4yeHHoe Ha KoHUax
BTOPUYHON OOMOTKM 3aBWCUT OT COOTHOLLEHMS YUCen BUTKOB B OOMOTKax. B
AaHHOM TpaHChOopMaTOpPE KOMMYECTBO BUTKOB BO BTOPUYMHOW OOMOTKE MEHbLUE
KONWYEeCTBa BWTKOB B NEpPBUYHOWN, crieqoBaTenbHO HanpskeHne ¢ 220B

NOHWXAETCA A0 ......... (puc.2).

Mocne TpaHcdopmaTopa TOK MOCTYNAeT B BhINPSMWTENb, TAe  TOK
npeobpasyeTcs U3 NepeMeHHOro B NOCTOAHHLIN (pmc.S'). BeinpaMuTens cocTont
N3 YeThIpEX JMOAOB, @ B AAHHOM criyqae — 310 MOHonuTHas getanb VD1,

Mocne BbINPAMUTENA 3INEKTPUHMECKWA TOK Ha KoHaeHcaTop C1, KoTopbIn E
CBOK ouepedb fBNSETCH crnaxueawwum cuneTpom. [lpn npoxoxpeHuu
SNEKTPUMECKOro TOKa depe3 KOHASHCATop, TOK MPUHUMAST NPaKTNYEecKH
anMOhMHeHHyro chopmy (pnc.4).

MMocne crnaxwueawowero dunetTpa TOK nocTynaetT B  crabunusarog
HanpskeHua. v asnaoTca pesuctop R1 n VD5 (puc.5). C3 — koHgeHcaTof
npegHasHaYeHHbll  ANA  CrAaXuBaHUA  Nyrbcauuu  HanpsKeHwss  HeE
CTabUMMTPOHE, Tak Kak cTabunuTpoH paboTaeT B onpedensHHoM AnanasoHe
HanpsXeHun (puc.7).

B pesynbTare Bcero 3TOro pesynbTUPYRLLES HanpaXeHue BbixoguT b6e:

nynscauni B BUAE NPAMONA (puUc.6).



OnucaHune paGoTbl CXeMbl 3NeKTPUYECKON NMPUHLWNMANBHOIA.

T B C CD C H Harpyzxa

T — TpaHchopmaTop Puc.8
B — BbinpamMnTenb

C®P — crnaxknepawowmid hunbTp
CH — cTtabunnzatop HanpsxeHus

Harpyska

BNoK nuTaHra CoCTOUT KU3 NN Gnokos (pwc.8), NnocneaoBaTenbHo
3aBMCUMBIX APT OT gpyra.
— TpakcdopmaTop NpefHasHaded AN npeobpasoBaHns HANMPsKeHns 13
Sonbwen BennyinHbl B MeHbluero puc.1, puc.2.
—_ Bblnbﬂmvrrenb npegHasHadYeH Ana NpecbpasoraHna HarnpsXKeHns 13
nepemMeHHoro B NoCcToAHHOE prc.3.
— CMMaknsamwLwmin PrneTp NpegHasHadeH 4MNa crnaXusaHma nynscauyui,
NAYLIMX C BEINPAMUTENBHOMO MocTa puc.4.
— cTabununzaTop HanpPsKeHUs NpegHasHadYeH Ana ctabunuiauun HanpsorkeHns
puc.5.

<.MpnHuyin paboTkl YCTPOWCTBA.
2.1 Onucanue 33.
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IIpakTnueckas padora Ne 3
Bbino/iHeHHe HACTPOUKHU U pery/iMpBKH Y3U

Org

CxeMa JJIEKTpUYeCKad NMPUHIUIINA/IbHAA KdCKd/id YHU c OGIIH/IM SMHUTTEPOM

HasHaueHue pa/ii03/1€eMeHTOB, BXOASIIMX B MIPeBapyTe/IbHbIM Kackaz Y HY

—

VT1- YCI/IJ]I/ITEJIbeIﬁ 9JIEMEHT, YCW/IMBAET MOIIHOCTb BXOJHOI'O CHMI'HdJ/Id

2. |R3- komnekTopHasi Harpy3ka. Bmecte ¢ VT1 ob6pasyeT fgenvTesb HamnpsDKeHUS MUTaHUS,
KOTOpBIM TpeoOpa3yeT TIOCTOSIHHOe HampspkeHHe ITUTaHWs B TepeMeHHOe HarpshKeHue
BLIXO/JHOTO CcHrHaja. OT BeJMUMHBI COTMPOTHB/EHUsT R3 3aBUCUT KO3(pPULIMEHT yCUeHHs
(ueM GobIlIe COTIPOTUB/IEHHE, TeM O0JbIlle KO3hMULIUEHT YCUTeHNs).

R1- 6a30Bblii pe3ucTop, 3a7iaeT 0a30BbIN TOK cMellleHus. Bmecte ¢ R2 obpa3yeT aenutesnb
HanpsDKeHUsl TMTaHus, KOTOPbIN 00ecrieurBaeT HarpsbkeHe CMelljeHust Ha 6ase.




4. R4- smuttepHbIi pe3ucTop. R4 BMecTe ¢ R2 obpa3yeT oTpuiiaTe/ibHyI0 00paTHYIO CBSI3b 10
MOCTOSTHHOMY TOKY, TéM CaMbIM CTaOM/IN3UPYeT Pabouyro TOUKY MOKOSI.

5. |C3r myHTUpyeT R4 10 mMepeMeHHOM COCTaB/sitollleldd W TIpeAoTBpalljaeT CHWXKeHHe
KO3(DGUIMeHT yCu/ieHHs CUTHara.

6. |C1, C2- pa3genuTe/bHble KOHJEHCATOPbI, pa3fe/siioT T[epeMEHHYI0 W TIOCTOSIHHYHO
COCTaBJIAIOLIMe CUTHAJIA.

7. |C4- npumensieTcs ajig Koppekuuu AUX

8. |R5- Harpyska yCWIMTeIbHOIO KacKaza

Tabyma «Pe)xuMa 1c noCTOIHHOMY TOKY»

KonTpon 3apaHHbIE H3MepeHHbIe HaNPsDKeHUS
upyemble | HanpspokeHusi, B Rl= Rl= A E
— — =
HamnpsKe R2= R2=
HUA
U6 1,6
| 5 k) 1
UK 5,5
BbIB0/] 0 MPaBH/IBHOCTH
HACTPOUKHU pe)xuMa 1o
MOCTOSIHHOMY TOKY

CHATHe aMIUIUTYIHO- YaCTOTHOU xapakTepucTuku Y HU. Onpesenenue
Juaria3oHa BOCIIPOM3BOAUMBIX yacToT YHUY

B 3aBucMMOCTH OT AMarna3oHa yCUIMBAeMbIX YaCTOT Pa3/InvaroT yCHUIUTETH:

® 3BYKOBOW YaCTOTbl — HOMMWHA/IbHBIM [iMara30H 4acTOT YCUIUBaeMbIX cUrHanoB 16 'y — 20 kI'w;

® IIMPOKOIIOJIOCHBIE (BU/IEOYCU/IUTEN) — JMana3oH yCUIMBaeMbIX CUIHA/IOB OT 3BYKOBBIX UacTOT [0
4yacToT, COCTABJISIIOLIMX COTHU Merarepl] (BUe0yCHUIUTeNN TeJIeBUSUOHHBIX IPUEMHHKOB J10JDKHbI
YCUIMBATh CUTHAJIbI B Auanas3oxe 25 I'u — 6,5 MTI'n);

® T10JI0COBBIe (DE30HAHCHBIE) — YCHUIMBAKOT CUTHAJIbI B OTPAHUYEHHOM T0JI0Ce PaIM04YacToT;

® [IOCTOSTHHOTO TOKa — YCUJIMBAIOT CUTHasbI OT f=0 (MoCTOsIHHBIN TOK) 0 HEKOTOPOH MpesieTbHOM
YacTOTBI.

B pabouem juama3oHe uyacTOT BceX 0e3 UCK/IHOUeHWs ycunuTesneld Habo/jaeTcss HepaBHOMEPHOCThb
YCUJIeHUsT; TIDU 3TOM HapyllaeTcsl YaCTOTHBIM COCTaB BXOJHOIO CHTHajla — OH MCKakaeTcs. Takue
VICK&)KeHMs Ha3bIBalOTCS YaCTOTHBIMU. [IprunHa BO3HUKHOBEHMS YaCTOTHBIX UCKa)KEHWUW 3aK/IF0uaeTcst
B TOM, UTO B CXeMe yCUaHTessi 00si3aTe/IbHO MPHUCYTCTBYIOT peakTHWBHbIE 3jieMeHTbl. OJHU W3 HHUX
BBOJIATCSL  CrielMasbHO s obecrieueHWss HOpMasbHOW paboThl  ycunmutens  (pasfenuresibHble
KOH/IeHCATOphl, KOHZEHCATOpbl (MIbTPOB, APOCCENU B LieNsX MUTaHUs, KOPPEKTHPYIOLMe KaTyLIK{
WHAYKTUBHOCTU U T. [., Jpyrie — TIPeJCTaB/sOT OO0 rMapa3suTHble eMKOCTH W WHAYKTHBHOCTH
BO3HMKAMOIIIMe B CAMOW KOHCTPYKLIUM YCU/INTE/ISl TP MOHTaKe 3/1eMeHTOB Ha Ij1aTe.

[ng aHanv3a 4acTOTHBIX MCKaKeHWW MCIO/b3YHT aMIUIMTY[AHO-4aCTOTHYO0 XapakTepuctuky (AYX)
ycumutens. AUX BbIpakaeT 3aBUCUMOCTb KO3(QULIMEeHTa YCWEeHHSI OT YacTOThl YCHUIMBAaeMOro
CUrHana.

B npuBefieHHOI Ha pUC.]l aMIIMTY/AHO-YaCTOTHOM XapaKTepPUCTUKH YCUIWTe/sl 3BYKOBOW YacTOTHI Mp
ocu abcLycc OT/I0)KeHbl 3HaueHHsl UaCTOThl BXOJJHOT'O CMI'Haja, a 1o OCH Op/IMHAT OT/I0XKeHO 3HaueHHe
Ko3(puLiveHTa ycuneHus: HanpsbkeHus. Ko — 3HaueHMe Ko3¢¢uieHTa ycuieHUs HarpspKeHUs TIpy
yactote BxogHoro curHaia 1000 I'y. FH -HVDKHSAS rpaHyMYHas 4yacToTa [uarna3oHa YCHUIMBAeMbIX
vactor, FB — BepxHsd rpaHWYHas YacToTa JAuarasoHa YycuauBaeMmblx uactoT. A F - mosoca
nponyckanus. ITosoca mponyckanuss — 3To uHTepBan yactoT (A F=FB -FH ), B nipesjenax KoToporo
K03 ULMeHT yCUIeHUs HarpsDKeHWsl YCUINTeNss YMeHbIaeTCsl M0 CpPaBHEHWIO C Ko3(@uiirieHTom
ycuieHus: HanpsbkeHust Ha yactote 1000 I’y He 6osiee uem Ao ypoHs 0,707.
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Puc.1

YacToTHbIe UCKaKeHUsI B 00/1aCTH KpalHUX 3BYKOBBIX YaCTOT CYOBEKTUBHO BOCIIPUHUMAIOTCS Ha CITyX
KaK yXy/lIeHre KaueCcTBa 3ByUaHHsI: 3aBajibl Ha yacToTax 2-3 KI'1| ¥ BbIllIe /le/Iat0T 3By4aHUe TYCKJ/IbIM,
YXyALIAlT pa300pUMBOCTb peuM, U3/UIIHEee yCUIeHHe TIPUBOJUT K TOJUYePKUBAHUIO IIUTISIIUX U
CBUCTSILMX 3BYKOB U HeeCTeCTBEHHO Pe3KOMY 3BYUaHUIO MY3bIKH, pa3fpakarolleMy ciayXx. YacToTHbie
HcKakeHuss B obmactd uyactor 100-200 I'ii ¥ HKe HapyIIalOT KPacoTy Tembpa, a upe3MepHOe WX
yCUJIeHHe BbI3bIBAeT OLLyll[eHre HeMPUSITHOTO OyOHSsIIero 3pyuaHus.

HenuHeliHble HCKaXKEHUS BBIXOJHOI'O CHMI'HdJ/Id YHY MOT'YT MMOABUTLCA OaXKe U B TOM C/Iyude, KOrlad
KaCKa/ ITPpaBHUJ/IbHO HACTPOEH Hd JTUHEeVHbBIN PeXUM. ITO MPpOUCXOOUT TOrAad Koriaa aMIliuTy/ida BXOAHOIO

HarpsDKeHUsl C/IMIIKOM BesuKa.
Paccmotpum puc. 1

I[Tpu nogaue Ha 6a3y TpaH3uUCTOpa
OTHOCHTE/IbHO 3SMUTTepa HallpspKeHUs!
cuHycouganeHoi ¢opmel 1163 B cumy
HeJIMHeMHOCTH BXO/JTHOM
XapaKTepUCTUKU TPaH3UCTOpa BXOLHOU
TOK TpaH3ucTopa 16 (a ciefoBaTesbHO,
Y BBIXOJHOW TOK — TOK KOJIIEKTOpA)
OT/IMYeH OT CHUHYCOMJpl, T. €. B
BBIXOJJHOM  CUTHaje  IOSIBJISIOTCS
HeJIMHelHble VICKa)KeHUsl. %]
NIpUBEJIeHHOr0 TpUMepa BHJHO, YTO
He/IMHeHble MCKa)KeHWs] 3aBUCAT OT

is

t

1
\J
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ty

dAMIUVTUTYAbl BXOAHOTO CHI'Ha/la U II0JIOKE€HHUA pa6oqe1‘/’1 TOUKH TPAH3UCTOPA W He CBA3dHBI C YacTOTOM
BXOJAHOI'O CUTrHa/ld, T. €. Vi1 YMEHbIIE€HUSA NCKaXKEHHN CbOpMLI BBIXOJIHOI'O curHama” BXOAHOI\/‘I A0JDKeH OBITh

HU3KOYPOBHEBBIM.

[ns.onpejeneHss MakCUMalbHOIO [OMYCTUMOIO YPOBHS BXOJZHOro curHana YHY, mpu KoTtopom
OTCYTCTBYIOT He/IMHElHble UCKa)KeHHsI B BbIXOJHOM CUTHajle, CHUIMalT aMIUIMTYAHYI0 XapaKTepHuCTHKY

YHY.

Hreanuag

qu]
Peantuag

Ry

-

AMIUIUTYAHasi XapaKTepUCTHMKA - 5TO  3aBUCHMOCTb
aMIUIMTYZbl BBIXOJHOIO HAamNpsDKeHWsl OT aMIUVIUTY/bl BXOJHOIO
HanpspkeHus (puc. 2)

Touka 1 COOTBETCTBYeT HaNpPS)KEHUIO LIYMOB, WU3MepSieMOMY
ripu UBX=0.

Touka 2 cooTBeTCTByeT MUHMMabHOMY UBX, IIpU KOTOPOM Ha
BBIXO/le YCU/IUTE/IS1 MOXKHO pas3/IMuMTh CUTHA/ Ha (DOHe LIIyMOB.
Yuyactok 2-3 - 370 pabouuii yuacTOK, Ha KOTOPOM COXPaHSIeTCS
NIPOMNOPLIMOHAIBHOCTh ~ MeXKAY  BXOAHBIM U BBIXOAHBIM
HanpsDKeHUsIMU ~ ycunurens, (KO3(Q@ULIMeHT yCUIeHus TIo
HarpsDKeHUIO He YMeHbIIaeTCs).

[Tocne Touky 3 HabFO/IAIOTCS HEJTMHEHHBIE UCKA)KEHUSI BXO[HOTO U BBIXOZHOTO CUTHAJIOB



Takum o6pa3om, 6e3 MCKaKeHWH YCUIMBAIOTCSI CUTHAJTBI C aMITTUTY /IO HampshkeHHs He Bbiilie UBX

MaKC, 1 He HHXKe UBX MHH, OTHOIII€eHHEe KOTOPLIX ITpeACTaB/IsAeT ,ZLI/IHaMI/I‘-IECKI/Iﬁ Anraria3oH

¢ Ilex makc

YexmuH

[MTopsiiok paboThl 10 TeMe « CHSTHE aMIIMTYIHO- YaCTOTHOM XapakTepuctuku YHU. OnpeneneHue

JlrariasoHa BOCIIPOU3BOAMMBIX YacToT Y HU»

I stan IToaroroBka YHY kK cusaruro AYX

1. BHelHuil 0CMOTp U3/e/Hs:

ripoBepbTe YHY Ha COOTBETCTBHE CXeMe 3/1eKTPUUeCKOM NPUHLIMMHAIbHON 1 TIepeuHIo

3JIEMEHTOB, YCTPAHHUTE HECOOTBETCTBUA;

MMpOBEPLTE KAaUE€CTBO KOHTAKTOB PAAW03/IEMEHTOB. HpI/I HEO6XO,E[I/IMOCTI/I HPOHaHﬁTe KOHTAKThI U

3dKperinTe Cb€MHbIE 3JIEMEHTEI B KOHTAKTAX.

2. TIpoBepka pekuMa I10 [IOCTOSIHHOMY TOKY:

. rozaiite Ha YHY HanpsbkeHue nutaHusi 10 BOMbT;

. MPOBEPbTE PEXKUM I10 IOCTOSIHHOMY TOKY, Pe3yJ/IbTaThl 3alULLINTE B TeTPaZb.

3. TIporepka paborocrocobHoctr YHUY:

. rofiaiiTe c reHepaTopa Ha BxoJ; YHY curnan c mapamerpamu- Up-p= 30 MB, 1=1 kI'1i;
. onpejenuTe KO3 hULIMEHT yCUIeHUs TI0 HarpsbkeHUro Baiero YHY.

4. TlonyuyeHHble.pe3y/bTaThl IEPBOrO 3Tara MpeAbsBUTE MacTepy.

II sran CHaTtue v noctpoenve AYX g YHY

1. O6aymbiBaHHE METOAUKHN CHATHS AUX:

Haueprure B TeTpagu cxemy pabouero mecta (cxemy nogxmodenuss KMA k YHY) ans casitus AUX

ycunutesiss. [Ipumedanue. [I1s1t KOHTPOJISI HAaNIPsDKEHUM MOYKHO T0J1b30BaThest AKUIT nnm
MU/UIUBOJILTMeTpoM B 3-5 6.

HOHCHI/ITE, KakKHe IdpaMeTPhbI BbI GYAETE MEeHATh, d KdKre He 6y,que. ITosicHuTeE (HI/ICBMGHHO), 4qTo

Bbl Okuziaete yBuzeTb Ha AKUIT (B3-56:) npu n3MeHeHre apaMeTpa BXOHOTO CUTHaia?

2. BbrueptuTe B TeTpaau Tabauity 1.

3. BoinosHuTe HE0OXOAMMbBIE U3MEPeHUs, pe3y/IbTaTy 3aluiiuTe B Tabmuiy 1.

4. Tlo pe3ysibTaTaM u3MepeHuii octpoiire rpadhuk AUX v rpoBeguTe aHaIU3 ITON XapaKTePUCTHUKU
(MMCbMEHHO B TeTpajin).

5. IlonydeHHbIe pe3ybTaTbl BTOPOrO STaria rpegbsBUTe MacTepy.

Tabmua 1
HarnpspkeHre BxogHoro curdana - UBX p-p 30 MB. KOHTpO/Tb BEIXOHOT'O CUTHAJIAa IPOBOIUTCSI IPUOOPOM_
f, I'g 20 |50 100 [200 |500 (1000 2000 | 3000y 5000[8000. 10000220000 50000 |[100000
Up-p(U) BbIX
Ku
Kab .

VHCTpyKLKS K BBITIOJTHEHUIO 33/JaHUI 110 TeMe
«CHsiThe aMITMTYIHOM XapakTepucTuku Y HY. OnpeziesieHre [HaMUUeCKOTO
IuariazoHa YHUY»

3apanue 1. IIpoBepKa pexumMa 10 OCTOAHHOMY TOKY
MucTpyKiusa. BHrMaTenbHO pounTanTe MyHKTHI 33ZlaHNS U BBITIOJTHUTE HX:

1. Tlopgaiite Ha Kackay YHUY nuranue 9 BonbT, cO6/0ast MOMSIPHOCTb.
2. V3MepbTe peKuM T10 MOCTOSTHHOMY TOKY B COOTBETCTBUE C Tabsuilell «Pe)XuM 1o MOCTOSTHHOMY TOKY



Pexxu

rpeABapUTeNIbHOrO Kackazga YHU».

3. CpaBHuUTe U3MepeHHbIe pe3yJIbTaThl C 3a,aHHBIMU.

4. Tlpn OTK/IOHEHMM HM3MepeHHbBIX pe3y/bTaToB OT 3a/aHHbIX Ha + 20% npousBeuTe HaCTPOMKY Kackaza
Ha 3a/IaHHBIN PEXKUM C TIOMOILBI0 TT0/100pa pe3nucTopoB AenuTesisi HarpsbkeHus R, R2.

IIpumeuanue. [Ipu yBemmuueHny (yMeHbLIEHMM) CONPOTHB/IeHHs R1 MponopLiyoHanbHO yBelIWyuBamTe
(ymeHb1uaiite) conporuBneHre R2. Comnpotuienre R1 f0/mkKHO OBITH TPUMEPHO B MATh pa3 Oosiblie
corpoTtuBsieHuss R2. O6paTuTe BHUMaHKWe Ha UCTIPaBHOCTh TPAaH3UCTOPA.

3apanue 2. CHATHe aMIVINTY/JHOH XapaKkTepucTuku YHY
MucTpyKiusa. BHrMaTenbHO poydTanTe MyHKTHI 33ZlaHUS U BBITIOJTHUTE HX:
1. Tlepeueptute Tabmuily 1 B TeTpazpb. V3yuute ee.

2. BricTaBbTe Ha HU3KOUACTOTHOM reHepaTope 4daCToTy CMHyCOWAd/IbHOT'O CUI'HadJ/ld 1 KFL[

3. Tlopagaiite Ha Bxoz YHU BX0zHOe HarpsyKeHUs1 pa3HOTO YPOBHs (CMOTpH 3HaueHus UBX B Tabsmie 1)
Y U3MepsiiiTe HarpsbkeHUs1 Ha Beixozie YHY. Pe3ynbTaTel m3MepeHuit 3anuiuTe B Tabvily 1.
IIpumeuanue. [Ipy CHATUM aMIUIUTYJHOW XapaKTePUCTUKU UCIIOb3yWlTe ocLusiorpad U 3/1eKTPOHHbIN
MW/IJIMBOJIbTMETD Tura B-56.

4. Tlo jaHHBIM U3 TabIMLIBI! TOCTPOITE Ha KOOPAMHATHBIX OCSX [IBE aMIUIUTY/IHbIe XapaKTepuCcTHKU. Ha
XapaKTepUCTHKAaxX IIPOCTaBbTe 3HaUeHUS XapaKTepHbIX TOUYEK.

5. Onpenenute JUHaMUAYeCKUM guara3oH YHU.

IIpumeuanue. Bbl MoXXeTe BOCII0/Ib30BaThCsl MH(GOPMALIMOHHONW KapToMl K ypoky 3 1o Teme «CHsTUe
aMIUTATYIHOM XapakTepuctuku YHU. OmnpezesneHve AMHAMUUECKOTO Auvara3zoHa YHU» umm yuebHUKOM
B.1. Hedeno «OCHOBBI paii03/1€KTPOHUKU», CTP. 162,163,164.

3aganue 3. OTBeThI HAa BONIPOCHI

MucTpykiusa. BHUMaTesHO NPOYUTAUTe BOMPOCHI U OTBEThTE HA HUX MUCbMEHHO B TETPa/Jy.

1. 3aBUCMMOCTb Kakux rnapametpoB Y HU onpepesnseT aMIyiMTyjHasi XapakTepUCTHKA?

.2. Tlouemy B mpaBUILHO HACTPOEHHOM Ha JIMHENHBbIA pexxuM KackaZe YHU BO3HMKalOT HelMHeNHble
HCKa)KeHUs1?

3. Kakyto nHdopmaiyio faeT BeJIMuMHa JUHAMUUecKoro Auanasona YHY?

4. Tlouemy MpH OTCYTCTBHE BXOJHOTO CUTHasA Ha Beixozle YHY HabsroiaeTcst BBIXOIHOE HaTpshKeHue?

5. ITouemy ripu yBeMUeHUH YPOBHSI BXOJHOTO CUTHasa Hab/IFO1aeTcsi yMeHbIIeHHe Ko3hdureHTa
YCUJIeHUs 110 HallpSDKeHU0?

Tab/uiia
Vi3smMepeHust BBITIOHSATEL OCLIAIOrpadom

UBX,MB| 2 5 8 10 | 20 | 25 | 30 35 | 40 | 45 | 50 60 | 70 | 80
Usbix, MB

V3mMepeHus BBINOIHATE MAUIMBOJILTMETPOM TUNa B-56
UBX, MB 2 5 8 10 [ 20 | 259 30 | 35 | 40 | 45| 50 | 60 | 70 | 80

UBLIX,

M]—D{)HGOTEI VCUIUTeObHBEIX KFI("VFIVIT‘OR
MNudopmanuorHas KapTa no Teme « Hacrpoiika npegBapuTe/IbHOr0 Kacka/a

YHUY Ha pexxum A
Pe>xvM paboThI yCHUTUTETBHBIX KaCKa/loB OTIPe/IesisieTCsl MeCTOM PacrioioXKeHHs: paboyeil TOUKH
riokosi (P.T.) Ha BXOIHOM 1 BBIXO/IHOM BOJIbTAMIIEPHBIX XapaKTepUCTHUKaX TpaH3ucTopa. Kackabl

yCUIUTe el MOTYT HacTpauBaThCs Ha pexxuM A, B umu AB (Puc. 1). PaccmoTpum pexxum A.



ITpu pe>kuMe A pabouasi TOUKa TIOKOSI BBIOMpaeTCss Ha JIMHEMHOM ydacTKe BxogHOM BAX

TpaH3uctopa (Puc.1) Takum o6pa3om, uToObI HeOOJIbIIIOe TIepeMEeHHOEe BXOZHOEe HalpsyKeHHe MOTJIO0

i t

OTKJIOHSITBCSI B 00€ CTOPOHBI OT paboueit TOUKH MOKOsI, HO O IT' :

He 3aXO/IWJI0 Ha KPUBOIMHENHBIN fﬂﬁf

R St 1

yuacTok BxogHor BAX. ITpy BBINIOJIHEHUM 3TOTO YCIO0BUS

YCUJIEHHBIM BBIXOHOW CUTHAJI He OyJIeT co/iepKaTh

He/MHelHbIe NCKaykeHus (popMa curHaia 0y/1eT UMeTb BUJ,

o

MIPaBUJIbHOM CUHYCOU/IbI).

IIpenBaputensHbie Kackagel YHY HacTpanBaroTCs Ha

pexxum A, TaKk KakK OHM He [O/DKHBl HCKaXkaTb l
CUHYCOWZaIbHYI0 (OpMYy BXOJHOrO HamrpsDKeHus, T.e.

BHOCUTb HeJIMHEeMHble UCKa)KeHUs B BBIXOZJHOe YCHU/IEHHOe HalpspKeHue.
Ilpumeuanue. HenvHeliHble MCKaXKeHWs BO3HUKAIOT U3-3a  HEJIMHEHMHBIX  BOJIbTaMIIEPHBIX
XapaKTepUCTUK YCUIUTENbHBIX 371eMEeHTOB (TPaH3UCTOPOB, 3JIEKTPOHHBIX JIaMI) U TMPOSIB/ISIOTCS B

020Qpo0,6

VCKa)KeHUH (POPMbI yCUTMBaeMOT0 CUTHaIa.

JocToMHCTBO pexxuma A Hepocratok pexxuma A

ObecrieuyrBaeT OTCYTCTBUE B BLIXOJHOM curHase |[Ipyu pe>xume A yCHIUTeNbHBIA Kackaj WMeeT
He/IMHeWHBIX UCKaKeHUH. cambli Hu3kui KII/I, Tak Kak 4acTb 3Hepruu
MCTOYHMKA MUTaHUsA pacxopyeTcs Ha
Mo/l jepKaHusl TOKOB MOKOS B LiersaX Kackaza Ipu
OTCYTCTBUM BXOJHOI'O CUTHasIa.




2. PexuM 10 MOCTOSIHHOMY TOKY

[7nst TOro uToOBI 33/1aTh OTpe/ie/ieHHbIN PeXXUM paboThl YCHUIMTE/ILHOTO KacKaZld, paCCUMThIBAIOT
TOKM 1I0KO# (16, 1K) v Haripsbkenus (1}63, Kk3) ast 3aaHHON paboyeli TOUKH TTOKOS.

[Tpu HacTpoliKe YCW/IMTENbHOrO KackKaza HeoOXOAWMO KOHTDPOJIMPOBAThH MapaMeTphl paboueit
Toukd. Tak KaK KOHTDOJIMDOBaTh TOKM HeyZoOHO (HeoOXOoAWMBI' pa3phiBbI 1ieTieid), a u3MepeHue
HamnpsDKeHWH He BbI3bIBaeT 3aTPYAHEHUH U BCJIeICTBHE TOTO, UYTO BCe TlapamMeTphbl paboueil TOUKHM TIOKOsI
CBSI3aHBI JPYT C APYTOM, OCTaTOYHO KOHTPOMPOBAaTh Pab0ouyr0 TOUKY TTOKOSI, U3Mepsisi HalpsDKEeHUsT Ha
0a3ze, sMHUTTEpe U KOJUIEKTOPE TPAaH3UCTOPA OTHOCUTETLHO OO0IIeH IITUHBI.

PexxumoM paboThl M0 MOCTOAHHOMY TOKY HasbiBaloT 3HaueHus U6, U3, UK. 3T 3HaueHus
paccunThiBaeT KOHCTPYKTOP. OHH, KaK TIPaBUJIO, 3alMChIBAIOTCS B TaO/IUIy PEXXUMOB T0 TIOCTOSIHHOMY
TOKY, Tabiulla TIOMeIllaeTcsi B HWHCTPYKLMK TI0 pery/jvdpoBKe. VHorja 3HaueHHsI PeXUMOB TI0
MOCTOSIHHOMY TOKY 3aIlMChIBAOT Ha CXeMe 3/1eKTPUUeCKOM MPUHLUITNA/IbHOM.

Vudopmanust st 110003HaTE/TBHBIX
CrnoBocoyeTaHle Pe)KUM N0 NOCMOSIHHOMY MOKY TIOJUePKUBAeT:

1. YTO 3TOT PEXXUM MPOBEPSeTCs PU OTCYTCTBUM NEPeMeHHO020 8XOOHO020 CU2HA/A, & K YCUJTUTEIIO
TOJK/IFOYEHO TOJILKO HarlpsyKeHUe MUTaHUS;

2. YTO KOHTPOJIUPYeMbie nocmosiHHble HanpsidceHust UG, lh, UK BO3HUKAIOT B CXeMe TOT/ia, KOT/ia B
CXeMe HauMHAKT MPOTeKaTb NOCMOSIHHblIe MOKU cmeweHusi 16, 1k moJ BO3[eUCTBHUEM IOCTOSTHHOTO
HarpsDKeHUsl KICTOYHUKA TTUTaHKs.

KosddurmeHT ycuneHus 10 HarpsKeHUEO TIpe/IBapUTeIbHOTO Kackaza
YHY
Ko>dpduimieHT ycuneHus 10 HamNpsDKEHHIO TIOKa3blBaeT BO CKOJIBKO pa3 HampspKeHHe BBIXOJHOTO
HarpskeHus 00JIbILIe BXOAHOTO:
Ku=UBMX/UBX

VHCTPYKLWS K BHITTOJTHEHHIO 3a/]aHHH 110 TeMe
«Bb160p paboueii Touku B Kackaze YHUY»

3ajganue 1. Boi0op 3ajaHHBIX padounx Touek J/ist Kackaga YHU.
MucTpyKiusa. BHrMaTenbHO poynTaliTe MyHKTHI 3a/JaHUS U BBITIOJIHUTE UX.
1. BauMarenbHO U3yuuTe TabuUIly 1, BEISICHHUTE BCe HEIOHSTHbIE MOMEHTHI. [lepeuepTrTe Tab/IUILY

B TeTpazp.

Tabnumua 1
UK 1K 16 U6 R6 R6 UK 1k 16 U6 Cocrost
3aJ1aHHO [pacueTa [pacuera [PACU€Ta |pacyera noz00p. [3MepeH [U3Mep.  [U3Mep. nsmep. [HUEe YT1
e oe oe oe oe HOe (kocBeH |(KOCBeH

HO) HO) t

5B
2B

8B




Vcnonb3yst METOAMKY pacyeTa, paccuTaiiTe cornpoTtuBienus R6,1k, 16, U6 ans Tpex pabou
kKackaga YHY (Uk=5B, UK=2B, nk=8B).Pe3yibTaThl pacueTa 3anummre B Tabsuiy MeToauka
pacueTra 0a30BOro pe3ucropa
Ncxopnblie gannblie: Enur=10B; RK=1 KOM; UK=5B; 2B; 8B; b21 asa tpansucropa KT315
B3SITh U3 CIIPaBOYHBIX [JAHHBIX.
3apanue Ne3. Pabora ¢ rpadukamu.
MucTpyKiusa. BHUMaTenbHO IpoynTaliTe MyHKTHI 3a/jaHUS U BBITIOJTHUTE UX.
1. IlepeueptuTte rpaduku c puc.1 u puc.2 B TeTpajb.
2. Hanecure Ha rpaduk pucyHkKa 1 Bce peanbHble 3HaueHus 1k p.T. u UK p.T. [Jns Tpex
3aflaHHbIX pabounx Touek. (1K ompeje/nnTe KOCBEHHBIM METO/IOM OMUPAasiCh Ha U3MepeHHbIe
COMpOTHBJ 3HMe RK 1 HampspkeHre Ha RK).
Ha rpaduke pucynka 2“HadepTHTe wusMepeHHble MNOCTOsiHHble UK [/ TpexX 3ajlaHHbIX
pabounx Touek. [l Kaykgou paboueit TOUKM yKakute (Ha rpaduke) B KaKOM COCTOSTHUH
HaxOJUTCs TPAH3UCTOP.

ITopspok pacuera:

OrnpepieniroT TOK KOJIJIeKTopa LS 3a,anH01/1 paboueii Touky ’

_{:—__‘-‘
7

OmnpefiensitoT TOK 6a3bl '
OnpepensitoT CONpoOTHB/eHe 6a30BOro pe3ucTopa

3aganue 2. Hacrpoiika kackajga YHY Ha 3aiaHHBbIe padoune TOUYKH

MNHucTpyKiusa. BHUMaTebHO MPOYUTANTe MyHKTHI 3a/1aHUS U BBITIOJTHUTE UX.
ITonbepuTte 6a30BBIN PE3UCTOP C HOMHHA/IOM O/TM3KUM K PaCueTHOMY, YCTaHOBHTE €0 B HY>KHOE
MeCTO.
ITopatite Ha YHY rutanue 10 BoabT, cO6/F04ast MOMSPHOCTb.
V3MepbTe HanpspKeHHe Ha KoJuteKTope. Pe3ysbrat 3anuiiute B Tabumily. [TpoaHammsupyiire,
COBIIa/IaeT JIK pe3yJibTaT U3MepeHusi C pacueToM. Jlonyckaetcst HecoBnazeHue Ha 20%.
[TpoaHamM3UpyHTe B KAKOM COCTOSIHUM HAXOJUTCS TPAH3UCTOP TPY JAHHOM paboueit Touke
OTKPBIT, IPUOTKPHIT,.CAILHO 3aKPHIT) 3aMUIINTe CBOU TIPeATIONI0KeH!Us B Tabmuiy 1
[MoBTOpHMTE MYHKTHI 1, 2, 3, 4 /1711 OCTa/bHBIX JBYX PE3UCTOPOB. '

IIpakTHueckas padora Ne 4
Bbino/iHeHHe HACTPOUKHU U perynnpome%) Vf'/f"‘ffj
/Zr.(/" "-g 7

NHCTpYyKIus y . g:' ‘_,j'/: ;
BHUMaTe/IbHO NPOYMTAliTe IyHKTHI 3alaHKsT ¥ BBITIONHUTE UX:

1. N3yuuTe cxemy 3/1eKTPUUECKYIO TPUHLUIHANBHYI0 (33) MU KOHCTPYKIMIO TIpeAJio’KeHHOro Bam
ucrouyHuka rmuradusg CT3109-20

2. Ha GnaHKe BBITIONIHEHUS 3aflaHKsI HAUEPTUTE CTPYKTYPHYIO CXeMy MpejJioyKeHHOro Bam MCTOYHHMKa
MUTaHUs



3. [MpoBeauTe BHelHUIT OCMOTP HMCTOUHMKOB muTaHus CT3 109-20 Ha OTCyTCTBHE MeXaHUUeCKUX
nIedeKToB, MPOBEpbTe KAayeCTBO TaeK (BW3yaslbHO), pe3yabTaT OCMOTpa 3anuiivTe B Tabmuiy Nel Ha
0J1aHKe BBITTOJTHEHUS 3a/IaHMUS.

4. IIpoBepka padoTOCIOCOOHOCTH MOCTOBOI'0 BBINPSIMUTEJIA:

* TI0flaliTe Ha BXO/J, MOCTOBOI'O BBINPSIMUTEJISI C T'eHepaTopa CUHYCOWZAAbHbIM curHan yactoro 50 I'u u
HanpsbkeHueM pasmaxa (Upp) 4 B

* Ha 3KpaHe ocuwiorpada HabsmozaliTe BEINPSIMIEHHOE HampsbkeHHe Ha KoHjeHcatope C1 rpy 3aKpbITOM
Bxozle ocuwuiorpada. [obeiitech ueTKoro u300pakeHHs TMyJsbCaluid. VI3MepbTe pa3Max ITyJIbCaliyy,
pe3ysbTaT u3MepeHus 3anuiuTe B Tabuily Ne2 Ha 6/1aHKe BBITTOJTHEHHS 3a/laHUs

* c/lenaliTe BbIBOA O (OYHKLIMOHWPOBAaHUY BBITIPSMUTE TN

5. ITpoBepka padorocnocodHoCTH cTabuInU3aTopa

1) umMumayus cCKauKko8 HanpsIHCeHus:

* oziK/IrounTe Harpys3ky (pesucrop 300 kOM ) Ha BbIxo/] cTabummsaropa (Touku3, 4)

* NiofiaBaiiTe Ha BXO[ (TOukH 1, 2) ucrounuka nutadus CT3 109-20 noouepeHO MOCTOSIHHbIE HATIPSPKEHUS
¢ 6noka mutanusa ATH 2335 (U Hom=20B, umoebinieHHoe= 22 B, unoHmwkeHHoe=18 B), u3mepsiite
HampsbkeHusi Ha Harpy3ke (L[Bbix) 1M(pOBBIM MyIbTUMeTPOM. Pe3ynbTaThl M3MepeHUs 3alUIlIUTe B
Tabmmiry Ne2 Ha G1aHKe BBITIOJTHEHUS 3a/jaHusA. [IpyiMedaHue: TIpY T0/ladue HarpsbKeHWs Ha CTabuIu3aTop
cobrojaliTe TIOISIPHOCTH!

. Onpegenmute K03 duLMeHT cTabumm3anyy s TOBLIIIEHHOTO HAIPsDKeHUs, Pe3y/bTaT 3alUlIlnTe
BTab/Mily Ne2 Ha 6/1aHKe BBIITOJTHEHHS 3a/IaHUsI

2) uMumayus usmMeHeHusl CONpoMmMue/aeHuUsl Ha2py3Ku:

nozjaiite Ha BXoA (Toukul, 2) ucrounuka nutanus CT3 109-20 c 6soka murtanus ATH 2335

Harpsbkenue 20 B. ITpuMeuanve: Tipu rojiade HarpspkeHUs Ha CTabM/IM3aToOp COOIMOaNTe MO/ PHOCTS!

MOOYEPEe/IHO MOIK/TFOUaliTe Ha BbIXO/] CTabuM3aTopa Harpy3ku corpoTusierrem 220 kOm, 300 KOwm,

470 kOMm, n3MepsiiiTe HaNpsDKeHUsT HA Harpy3ke LKM(GPOBEIM My/IbTHMETPOM. Pe3y/bTaTel M3MepeHUst 3alltIInTe B
Tabsnily Ne2 Ha Gs1aHKe BBITIOJIHEHUS 3alaHUsT

C,qenaﬁTe BBEIBO/], [0} pa6OTOC1'IOCO6HOCTI/I CTa6I/I]II/IBElT0pa. 3anuimTe 3dK/IrI0OUeHue (0]

paborocrocobHocT HCTOUHUKOB TUTaHust CT3 109-20 B Tabmmily Ne2 Ha 61aHKe BBITIOJTHEHUS 33/JaHUS

6. Boi0epuTe NpaBU/IbHBIN OTBET, OTBEThI 3aMUIIUTE Ha O/1aHKe BBINO/THEHHUA 3a/ilaHus B Ta0miy Nel:

1.

Ykaxure, K ueMy TpuBeJleT YBeJuueHre eMKOCTH KoHJeHcaTtopa Cp

a) K yBeJMUeHWIO MyJ/bCcalliii Ha Harpy3Ke
0) X yMeHBIIIeHHIO My/IbCarivii Ha Harpy3Ke
B) My/bCalliy Ha Harpy3Ke He WU3MeHATCS.

YkaxkuTe Ha3HaueHHe cTabwiutpoHa VD2:

a) [JIs BBITIPSIMJ/IEHUS IepEMEHHOT0 HallpsDKeHUsT

0) AJIs peryMpoBaHus BEIXOJHOTO HAIPsDKeHUsT

B) /IS CO3/IaHMsI OTIOPHOT'O HArpspKkeHus Ha 6asze VT3

YKakuTe BU/J, OCLIWI/IOTPaMMbl HaTIPsDKeHUSI MeXXAy TOUKamMu 4 U 5:

a) uty e
‘ {



7. PesynbTaThl CBoOeii padoThl mMpeabABHTEe Kcmepry. Iloc/ie mpexbsAB/ieHus padoThl pa3depure u

y0epuTe pabouee MecTo.

biiaHK BbINOIHEHUS 3a/jaHus
I'pynna
®UO crygeHTa

CrpykTrypHas cxema uctouHuka nuranus CT3 109-20 (3agaHue, MyHKT 2)
Tabmmia Nel

BHeiHuii ocMoTp ucToYHUKOB NuTanust CT3 109-20 Ha oTcyTctBue | OTBeTbl Ha BOMPOCHI
MexaHUuecKux fedeKToB (3aZjaHue, yHKT 3)
(3amaHue, MyHKT 6)
Ne UTT
Hanuuue/oTcyTcTBUE MeXxaHUUeCKUX Ae(eKToB
— 2) 6) 5)
Ne a) 6) B)
R — a) 6) »)
Tabmmria Ne2
Ne UTI IIpoBepka MmuTanys ckaukoB MMUTALS U3MEeHeHNs
KO3 ULeHT HanpsKeHusi(3aZjaHue, IyHT 5) COTPOTHUBJIEHHS
HarpyskKu (3aiaHre, MYHKT 5)
a My IbCalyi Unom | Unos Unom K cTa6 Ru=220 | RH=300 RH
BBITIPSAMUTEJIS B =20B| =22B =18 B Ker.= ' kKOm KOM =470
WTIT CT3 109- ) KOM
20,
Ne nynbcatui,MB | UBbix = | UBbix | UBbIX = UBbix = | UBbIXx = | UBBIX =
Ne nynbcaiuii,MB | UBbix =| UBbIX | U BbIX = Usbix = | UBbix = | UBbIX =
Ne | mynbcatmii,MB | UBbix = | UBbix | UBbIX = Usbix = | UBbix = | UBbIX =

3aksrouenue o paborocrnocobHOCTH UCTOUHUKOB TuTanus CT3 109-20 (3amaHue, TyHT 5)




VT3

f=]
]

VD2

R 12 klm

RZ— WOm

(1 (72—~ 1000
03— 200m

(4= O @

V01— Kif405E
Voz—-KC 3 A BX
Vit— MI2OA




IIpakTnueckas pa6ora Ne 5
Pa6ora c 3/1eKTPOHHBIM OCU/IIIOrpagoM M reHepaTopoM HHU3KOH YaCTOTHI

W3yuenne opraHoB HacTporku reHepatopa ['3-102».

ITo n3006paskeHHIO JIMIeBOM MaHe M Iprubopa orpe/e/uTh MOTHOe Ha3BaHue.
OnpezenuTb YaCTOTHBIN AMara3oH Mpubopii.

Onpenenutsb (OpMy CUTHasIA Ha BBIXO/le Tpubopa.

OnpezfenuThb AKMara3oH yCTaHOBKHU BBIXOHOTO HampshKeHUs Tipubopa.
OmnpefieUTh IpaHULipl Pery/JIMpoOBKH YaCTOTHI IPU TMOJIOKEHUU IepeK/rovares
«MHO)KI/ITenb 4acToOThI» Nprbopa B monoxenusix K 10, 10%, 10°.

6. Ormnpefenurb TrpaHULBl peryjdpoOBKA YacyeT-bl /i CBOero BapuvaHTa IIpU
Tos10keHuy nepek/toyarens «IIpejenbl HIKaabl».

e

No 1 2 3 4 i 8
n 1 3 I 3 1 3 | 1 3

7. OnpefienuTh [/1s1 CBOEr0 BapuaHTa, KaKye OpraHbl yIipaBaeHUsl B KAKOM I10JI0KeHUN
He0OXO0/IMMO YCTaHOBUTB JIJIS TTOJTyUYEHUs Ha BIXOJIe MpUbopa CIeyIOIIero CUrHaa.

No 1-2 3-4 5-6 7-8 9

C u(t)=40s u(t)= u(t)=7si u(t)= u

in(3,14- 100sin( n(6,28- 30si (

r 10~t) 1,57- 10%t) n(9,4 t
8. Ormpegenuth [/11 CBOEr0 BapuaHTa OTHOCUTEJIbHBbIE TOTPELHOCTA YCTaHOBKU
3HAUEHWM HampsDKeHUs1 U 4acTOThl, HaWJeHHbIX B '"3aJaHuyd 7 TIpU 3aJaHHbIX
MacropTHBIX AAHHBIX MOTPEIIHOCTel 110 Hanps>KeHUI0
Ypu=%1,5%
Y yacToTe
Yr = £(1+50)%.

F

9. Onpenenithb /11 CBOEro BapyaHTa, Kakue OpraHbl YIpaB/ieHHsl B KaKoe I0JI0JKeHHe
HeoOXOZMMO YCTaHOBUTH [ijisl TOJyYeHHs] Ha BbIXOJe.. MpUOOpa CHrHaia, 3aZldHHOTO
rpauyecky.

No

Bap CHIHAT No Bap cursan

1-2

iy, kbl I__Jp

21
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WHCTpyKUYs K BBITIOJIHEHUIO TTPAKTUUECKOT 0 3a/laHUsl YPOKa I0 TeMe
«Pabora c 3/1eKTpOHHBIM OCLM/ITIOrpad)oM 1 reHepaTopoM HHU3KOM YaCTOThI»

3apanue 1. PagoTa c 3/1eKTPOHHBIM ocuyuiorpagom

MucTpyKiusa. BHYMaTenbHO pouYnTaiTe MyHKThI 3a[JaHUST U BBITIOJTHUTE UX.

1. [Tosb3ysicb TeXHUUECKUM OIKCaHWeM Ha OCLIW/UIOrpad 3amuiluTe B TeTPasib
yCJIoBHbIe 0003HaueHUs ¥ Ha3BaHUsI OPTaHOB YIIPABJIEHUS:

% tydom

° ycuurensavu 1 u 2

. pa3BepTKOU

® cuHXpoHU3aluel

[Tpumeuanwue. [Insa C1-55 crp.25 — 27; g C1-95 cTp.26 — 28.

2. [ToarotoBeTe ocuusiorpad K BK/IOUEHUIO 0 TEXHUYECKOMY OIHMCaHUIO
(C1-55 cTp.27,28;

C1-95 ctp. 28, 29). Brmounrte ocuuuiorpad. [JobeliTech Ha 3KpaHe ABYX UETKHX
HeTOJBWKHBIX JTMHUM. 1o nepemelijaiiTe IMHUM 110 BePTUKA/IU U TOPU30HTAIIH.

3apanue 2. PagoTa c reHepaTopoM HH3KOH YaCTOThI
HHcTpyKiusa. BHuMarebHO MpounTanTe IMyHKTHI 3a/laHus U BBIMOIHUTE HX.

1. Ha nepepHeli maHend pacCMOTpUTe OpraHbl YIpaB/ieHUsl TapaMeTpamu
(4acToTOM U YPOBHEM) BBIXOAHOT'O CUTHAJIA.

2. 3apucyiiTe B TeTpa/ib U 3allMIINTe Ha3BaHWsl OPraHOB yIpaB/eHus /s

. 33/laHusl 4acTOThl CUrHazia (Tepeksirouaresib TOAAMANAa30HOB 4YacTOT |
T/IaBHasi epecTporKa 4acToThl);

. 3aJjaHUsl YPOBHS CUTHana (AWCKpeTHOe ocsiabjieHre BBIXOJHOTO YPOBHS

CUTHaJIa Y TJIaBHasi PeryJIMpOBKa BBIXOJHOTO YPOBHSI CHHYCOUA/IbHOTO CUTHAasa).
3aganue Ne3. CoBmecTHasi pafora ¢ ocuwuiorpadgoM W reHepaTropoM HH3KOM
yacTrotbl UHCTpYKIMs. BHUMaTe/IbHO NpoUrTanTe MyHKThI 3a[jaHusl U BBITIOJIHUTE UX.

1. C TmoMOIIBI0  BBICOKOUACTOTHOTO Kabesii TojaiiTe  NPOW3BOJIbHBIN
CUHYCOWJA/IbHBIN CUTHAJ C BbIX0/ja FeHepaTopa Ha BX0/| ocLu/orpada.

2. HobetiTech ycTOMUMBOro M300paykeHHsI CUTHA/Ia Ha SKpaHe ocruiorpada.
3. V3menuTe (yBenMubTe 3aTeM yMeHbIIUTe) W300pakeHHe CUTHasIa Ha SKpaHe.
4. V3MeHuTe 4YacTOTy ¥ YPOBeHb BBIXOAHOTO CHTrHajga C TeHepaTopa.

HabrozatiTe, yTo MPOUCXOAMT Ha 3KpaHe ociuiorpada.
Buumanue! Xopouio ysSCHUTe, UTO /IS YEeJIUUEHHUs WA YMEHbIIeHUs] U300pakeHust




curHaszia MacinTtaba cWrHaza) Ha 3KpaHe HeoOXOJUMO MeHSITb TI0JIOKEeHWe pydek
ocuwuiorpada «BosbsT/fen. u «Bpemsi/gen.»;

J/1s1 U3SMEHeHUs] MapaMeTpOB CHMHYCOM/IAJbHOTO CHUTHa/la HaZl0o M3MEHSATb T0JIOKeHUe
pyuYeK yrnpaB/ieHHsl YaCTOTOW U BeJIMUMHOW YPOBHSI CUTHA/Ia Ha reHepaTope.
IIpumeuanmue

1. [Ipu BbIMONMHEHUM 3a/laHuil Bbl MoOkeTe TM0/Ib30BaThbCS TeXHUYECKUMU
OTMCaHUsMK Ha ocUuiorpad YW TeHepaTop HU3KOM 4YacTOThl WM OOpalaThCs 3a
KOHCYJIbTaljel K MacTepy (MHCTPYKTOpY).

ITomHuTE - cCaMocTOsITe/TbHAsE paboTa 1ieHUTCsi OoJTbIle, ueM paboTa ¢ KOHCY/IbTAHTaMH.

IIpakTHueckas padora Ne 6
BeinosiHeHue HacTPOMKHU M peryiMpoBKU RC-aBToreneparopa

BHuMaTe/1bHO npoanaﬁTe 3a/laHHWs W BBITIIOJIHUTE UX

3agaHue 1

1. W3yuurte cxemy 3/eKTPUYECKYl0 TNPUHLUNHUAIBHYI0 (B3) mpennoxeHHoro Bam
My/bTHBHUOpaTopa.

2. Haueptute cxemy paboyero .Mecra JJisi OZJHOBPEMEHHOTO HalO/FO/IeHHsT UMITYJ/IbCHOTO
CWTHa/a Ha BBIXO/ie 2 ¥ HamlpsbkeHust Ha 6aze VT2. .

3. CobGepure 310 pabouee MeCToO.

3aganue 2

1. TlopatiTe nmuTaHue o B Ha My/IbTUBHOpATOP.

2. HabGnropatite ¢opmy HampspkeHWss Ha KOJIZIEKTOpe W Ha 0Oa3e VT2. Hauepture
OCI[WIJIOTPaMMbI 3TUX HaTPSDKEHUH, CO0/TI0/iast BpeMeHHYI0 CHHXPOHHOCTb.

3. Ha ocuunnorpamme BBIXOAHOTO CUTHa/Ia OTMEThTE XapaKTepHble . BpeMeHHbIe y4acTKU
COCTOSIHMA BBIXOZA (eCTh MMIY/IbC/HET MMITYJIbCa) U COOTBETCTBYIOLEE 3THUM yuacTKam
cocTosiHue TpaH3ucTopa VT2 (3aKpbIT/OTKPBIT).

4. Ha ocnwuiorpamme HanpsbkeHHst 6a3bl VT2 oTMeTbTe WHTepBaibl BpDEMEHU paspsijia
KoHjeHcaTtopa C1.

3agaHue 3

Ormpesenute (U3MEPHTE):

JUTUTeTbHOCTh UMITYJ/IbCOB Ha BBIXO/Ie 2, OTMEThTe Ha OCL[W/IJIOTpPaMMe;

*  TIepHO/| CJIeZIOBAHUS ITUX UMITYJ/ICOB, OTMETHTE Ha OCLIU/IOTPAaMME;
*  CKB@XHOCTE;

s amIuUTyAy (BBICOTY) UMITy/IbCa, OTMeTbTe Ha OCLIU/IOTpaMMe.

3aganue 4

HactpoiiTe MyapTHBHOpaTOp TakKM 06pa3oM, UTOORI A/TUTEIEHOCTb UMITY/IbCOB Ha BBIXO/IE
2 yMeHbIIWIach TIPUMEPHO B MATh pa3. M3MepbTe AJUTENbHOCTh U3MEHEHHOT'O UMITYJIbCa,
pe3yJbTaT 3aruIInTe.

ITpumeyanue: HeoOXOAUMBIe Pa/i03/1eMeHTLI BO3bMUTE Y MacTepa




3aziaHue K ypoKy 1o TeMe «VicciejoBaHrie MyIbTUBHOpaTopa»

ITopsioK BBITIONHEHWST PA0OTHI r 1.
1. Berueptute Tabsuip! 1 U2 3armceit pe3y/ibTaTOB U3MEPEHUM, PACUETOB M PEXKUMOB.

Tabsua 1

EMKOCTBE KOHZIeHCaTOpOoB

1000 gy

0,1 mkd

0,1 Mrd

ConportuBiieH
ve e3UCTOPOB
R2 = R3, kxOm

ITepuog,
CJ1e[J0BaHus
HUMITY/IbCOB
T,mC

H3MepeHHbIH

PacueTHbIN

YacTora
c/ie/JoBaHusl

Krl]

UMITy/IbcoB A

N3mepenHas.’

PacueTHas

Tabnwiia 2

[Touka 3amepa
HarpsUKeHUs!

VTlc VT1g VT2g VT2 «-Ec»

Haripsokenue,

B

2. 3apucyiiTe 37€KTPUUECKYIO CXeMY MCC/Ie[yeMoro My/IbTUBUOpaTopa.

3. Vi3mepbTe BpeMeHHbIE TapaMeTpbl BLIXOJHOTO HaMpsDKEHUs] MYJIbTUBHODATOPHI A/
HOMMHAJIOB 3/IeMEHTOB CXeMbl, IIPHBe/leHHbIX B Tabmuile 1, ¥ 3aHecuTe pe3y/bTaThbl B 3Ty
TabsuILy.

4. PaccuuraiiTe 3TH MapaMeTpkl, MoJb3ysich hopmynamu (6) u (7), 3aHecuTe pe3yibTaThl B
Tab/miy 1 v cpaBHUTE UX C M3MepeHHBIMU.

5. /3MepbTe, IOCTOSIHHbIE COCTABJSIIOLIME HaIpsDKeHHWH Ha BbIBOJAX TPaH3WUCTOPOB
My/bTHBHOpaTOpa B aBTOKO/Ie0aTeNlbHOM pekKrMe 1 3aHeCHUTe pe3yJbTaThl B Ta0/uLy 2.

6. TIpoHabmofaiiTe U 3apyCyiTe B TeTPajib OCLWIIOrPAMMbI Ha BbIBOJIaX TPAH3UCTOPOB.
YKakuTe Ha oOCLWIIOrpaMMaxX TOpPU30HTaAbHBIMU JIMHUSMH YPOBHM TIOCTOSIHHBIX
COCTAaBJISIIOIIMX HaPsDKeHUH.

7. TlpoHabsmozaiite paboTy My/nbTUBHOPATOPHI B PEeXHMMAaxX CHHXPOHHU3ALUH U [ie/IeHHs
YacTOThl. 3apuCyidTe OCIWIIOTPaMMbI HanpsDKeHWH Ha 0a3ax TPaH3UCTOPOB B e€MHOM
MaciuTabe BpeMeHU. YOeauTech, UTO W3MeHEHWE TapaMeTpPOB BpeMs 3a/aloliuX Iierei
CXeMblI B OTpe/ie/IeHHBIX TpejiesiaX He BBIBOZASAT MYJIbTHBHOPATOp U3 CUHXPOHU3Ma

MeTOAI/II-IECKI/Ie YKa3aHus.

1. TIpu BeIMOMHEHUH PaboTHI Ucmonb3ytoT: R.1 = R4 = 2 kOm; R2 = 51, 33 u 100 kOm
(nepemennbiit); R3 = 51 u 33 kOm; C1 = C3 = 0,022 mk®d; C2 = C4 = 1000 nd, 0,01 Mxd;
0,1 Mmx®; C5 = 0,033 Mx®; VT1 u VT2 - Tpan3uctopsl b4/l

2. Tluranue Ha MyabTUBHOpaTop - Ec = FOB nogarot ot ncrounuka B5-7.

3. [nsa u3MepeHusi BpeMeHHBIX TIapaMeTPOB KoyiebaHWM My/IbTHBUOpAaTOpa WCTOMb3YIOT
octuiorpad.

4. [nsg wv3MepeHUs TOCTOSHHBIX COCTaBJISIIOIIMX HAINpSDKeHUNH B CXeMe UCIIOJb3YIOT
MYJ/IbTUMETP.

5. [lns HaOmrofeHus OCIWIIOrPaMM  HCTIOMBb3YI0" OTKPBITBIA BXOJ OcHuuIorpada
OTHOCHTE/IbHO HYJIeBOr0 MOTeHLMaa u ThI MyJIbTUBHOpaTOpa



6. [na CUAXPOHM3AIMM  WCIOMB3YIOT Toobpa3Hoe Hampsokenuss ¢ I'-106.
CHHXpOHM3ALMI0 HaOMI0AI0T TIPH CMeHHBIN 37eMeHTax .,2 = R3 = 51 kOm; C2 = C4 =

0,01 wmk®. YacToTy CHHXPOUMITY/IbCOB  YCTaHaB/JMBAlOT  paBHOM  2KI'LI.
CHHXPOUMIYJIbCHI TIOAAIOT Ha THe3/1a 2 My/IbTUBUOpaTopa

7. [Onsa HabmopeHus: 3¢¢GeKTHBHOCTY CMHXPOHU3alUMM YCTaHAB/IMBAIOT Pe3HCTOP
R2 = 100 xOm (mepemeHHblli). CHSIB MMIY/IbC CHHXPOHHM3alLMy, I10/Iy4aroT,
perynupysl R2, BbIXOAHYIO UMITY/IbCHYIO T10C/Iej0BaTe/IbHOCTh CO CKBa’KHOCTBIO 2.
3aTeM BBOJST CHHXPOHMMITY/IbC, JOOMBAIOTCS CMHXPOHU3aLMK M YOEXJAI0TCs, UTO
npyd  HeDOJBIIOM TOBOPOTE pPYYKU R2 MynbTUBHOpPAaTOp He BbIMAJaeT U3
CUHXPOHHM3Ma YMeHbIlasi /[0 Hy/s aMIUIUTY/y' CUHXPOUMITY/IbCOB, yOeKaaroTcs,
yTo Oe3 HUX BpeMeHHbIe IapaMeTphl , KojieOaHui My/TbTUMETpa ApyTHe.

8. ns wHabmofeHHsi peXuUMa [e/leHWs YacTOThbl yBeIMUYMBAIOT — YaCTOTY
CUHXPOHMITY/IbCOB M CpPaBHUBAIOT IIOJyUEHHYHO OCLWJIOTPAMMY C BpPeMEeHHOU
JviarpaMMoi, TipuBe/ileHHOW Ha puc 4. 3ateM Hab/OZAIOT JlefieHre YacToThl Ha 2,
3,4uT.n.

VHdopmalioHHast KapTa K YPOoKy
o Teme «VlccnemoBaHye Myj'ILTI/IBI/I6paTO‘ga
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BHumarenbHO nipounTaiiTe 3aJjaHus U BBIIIOJIHUTE UX
3aganue 1
1. W3yunTe cxemy 3/1eKTPUUECKYIO IPUHLMITHAAIBHYO (O3) npesioykeHHOro Bam reHeparopa.
2. Haueprure, cxemy paboyero mMecta /i1l Hab/IO/|eHHs CUTHa/Ia Ha BBIXO/le reHepaTopa.
3. CobepuTe 310 pabouee MecCTO.
3aganue 2
1. TTopaiire nutaHue 12 B Ha reneparop.
2. Habmopaiite ¢opMmy HampspkeHHsi Ha BbIXOZle TreHepatopa. HauepTuTe ocCL/IOTpaMMy
BBIXO/IHOTO CHTHasIa.
3. Ilpm HanmMuMK HeMMHEWHBIX WCKa)KEHWH YCTpaHUTe MX C Momouibio pesuctopa R8. HauepTure
OCLIWIJIOTpaMMy CUTHasla MOJIy4eHHOro B pe3ysbTaTe HacTpoiiku. Ilpumedanue. OcLuiiorpaMmel
YyepTuTe B OJHOM Maciirabe.
4. OmnpepenuTe 4acTOTY U aMIIMTYly TeHEPUPYEMOr0 CUTHaa.

3aganmue 3
|
= s
) 2&RC,
1. Onwmpasick Ha (hopMyJTy pacuéTa 4YaCTOThI TeHepaly MocTa BuHa =

HacTpouTe
reHepaTop Ha reHepaLyi0 CUrHaja ¢ MeHbIleil YaCTOTOM.
ITpumeuanue. Hy>xHble paJjrios/ieMeHThl BO3bMUTE y MacTepa.

2. Tlpu HacTpoiike reHepaTopa Ha HOBYHO YacTOTY, /A00elTeCch YCTOHUMBOTO HEUCKaKEHHOTO
curHana. Onpezenure yacTOTy U aMIUIUTY/ly TeHepUPYeMOro CUTrHasla.

3aganmue 4

OTBeTbTe Ha BOIIPOCHL:

1. Kakue /iBa yC/I0BUSI JO/DKHBI BBITIOMHATHCS B CXeMe, YTOObI reHepaTop Havyasl reHeprpoBaTh?

2. Kak momyuuTs C BBIXO/la reHepaTopa CUrHas 6e3 HeJTMHeMHBIX NCKayKeHUH?

3. Bpauaiite pesucrop R8 npotuB uacosoli crpenku. HamuiuTe, yTo MPOMCXOAUT C CUTHAJIOM,

YeM 3TO MO>KHO OOBSICHUTD?

4. BpamariTe pesuctop R8 no yacoBoii cTpenke. HanmumimyTe, 4To MPOMCXOANT C CUTHA/IOM, YeM 3TO

MO>KHO OOBSICHUTB?
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IIpakTHyeckas padora Ne 7
Pa3pa6oTka asropurma opranusanuu u nposejenusi TO UIT

NucTpykuus
BHuMaTe/bHO MpoYUTaiTe MyHKTHI 3a/]JaHUS U BLITIOJTHUTE UX:
1. V3yuuTe cxeMy »5/IeKTPUUECKYI0 MPUHIMNUAABHYI0 (33) U KOHCTPYKLHMIO TpejsoXkKeHHOro Bawm
rncrouHrka nutanng CT3109-20
2. Ha GnaHKe BBITIOJHEHUS 33/IaHUSI HAUEPTUTE CTPYKTYPHYIO CXeMYy TIpeZJIoyKeHHOro BaM HCTOUHMKa
MATaHUsA
3. IIpoBeaute BHeIIHUN 0CMOTP UCTOUHUKOB TuTaHust CT3 109-20 Ha OTCYTCTBHE MEXaHUUECKUX Je(eKTOB,
MpOBEphTE KAauyeCcTBO Taek (BU3yasbHO), pe3y/jbTaT OCMOTpa 3amummre B Tabmuiy Nel Ha O6raHke
BBITIOJIHEHUS 3a/IaHUS.
4. TTpoBepka pa6oToCIOCOOHOCTH MOCTOBOI'0 BHINPAMUTE/IA:
* [MojaiTe Ha BXOJ MOCTOBOTO BBINPSIMUTEJISI C FeHepaTopa CMHYCOMJanbHbIN CUrHana yactotod 50 I'y u
HanpsbkeHreM pa3maxa (Upp) 4 B
* Ha 3KpaHe ocuysuiorpada HabM0galTe BLINPSIM/IEHHOe HaTpsbKeHHe Ha KoHzeHcaTtope C1 mpu 3akpbITOM
BXozle ocuwuiorpada. [lobGelitech 4eTKOro wu300pa)keHUsi MyJbcalid. VI3mepbTe pa3max IyJbCaLi,
pe3y/bTaT U3MepeHHs 3armuInuTe B TaOuiy No2 Ha G/IaHKe BBITIONIHEHUS 3a/laHUsS
* cfenaiiTe BbIBOJ, O (DyHKIIMOHUPOBAaHUM BHITIPSIMUTEIEH
5. IlpoBepka paGoTocrnoco0HOCTH cTabU/IM3aTOpa
1) umumayusa ckaukoe HaNpPsAXCeHus:

* moakmounTe Harpys3ky (pesuctop 300 KOM ) Ha BbIXo/] cTabunm3aropa (Touku3, 4)
* rmofaBaiiTe Ha BxoZ (Touku 1, 2) ucrounuka ruranus CT3 109-20 moouepeiHO MOCTOSTHHBIE HAMPSKEHUS
c 6noka mutanus ATH 2335 (U #Hom=20B, IlnoBbiieHHoe” 22 B, unoHmwkeHHOe=18 B), u3mepsiite
HarpsDKEeHUs Ha Harpy3ke (MBbIX) IU(PPOBLIM MY/TbTUMETPOM. Pe3y/bTaThl U3MEPEHHs 3arUIIINTe B TabJTUITY
No2 Ha GsiaHKe BBITIOSTHEHUS 33/jaHusA. [IpuMedaHyie: TIpU 1Mo/iaue HarpsDKEHUSI Ha CTabWIM3aTop cobumofaiiTe
TIOJISIPHOCTS !
* Omnpezenmute KOIPPUIMEHT CTAOMIM3ALMA [/ TIOBBIIIEHHOTO HArpsOKeHUs], Pe3y/bTaT 3aluIInTe
BTabmiry Ne2 Ha G/1aHKe BBITIOJTHEHHS 3a/IaHHUS

2) uMumayus usmMeHeHuUsl CONPOMuUG/eHUs Ha2py3Ku:
* mogpaiiTe Ha Bxo/[ (Touku 1, 2) uctounuka rmutanus CT3 109-20 c 6soka mutanus ATH 2335 HarpsbkeHue
20 B. IIpumeuanue: TipH rofiadue HampsDKeHUsI Ha cTabuin3aTop cobstozaiiTe mossipHOCTB !
* TI0OYepe/IHO MOK/II0UaliTe Ha BBIXO/], cTabum3aTopa Harpy3ku conpotusieHreM 220 kOwm, 300 kOwm, 470
KOM, u3MepsiiiTe HamnpsDKeHUsI Ha Harpy3ke LKM(GPOBBIM MY/IbTUMETPOM. Pe3y/bTaTel M3MepeHUs 3alvIIniTe B
Tabmiy Ne2 Ha G/1aHKe BBITIOJTHEHUS 3a/[aHUS
» Cpenaiite BBIBOJ 0 paboTOCIIOCOOHOCTH CTabUIM3aTopa. 3aruIluTe 3aK/IroueHre 0 paboTocrmocobHOCTH
rcTouHUKOoB rutaHus CT3 109-20 B Tabmuiy Ne2 Ha G1aHKe BBITIOJTHEHUS 3a/JaHUST
6. BoiGepuTe NpaBU/ILHBIH 0TBET, 0TBETHI 3aNUIpTe Ha 0/1aHKe BBINO/IHEHUs 3aaHusA B Tabmny Nel:
1. YkaxuTe, K UeMy NpUBeJieT yBeMUeHne eMKOCTU KoHzeHcaropa Cj:




a) K yBeJIMYEHUIO IyJIbCal[iii Ha Harpy3Ke

0) K yMeHbLIEeHHIO My/IbCalluii Ha Harpy3Ke

B) MyJ/bCAL[MM Ha Harpy3kKe He U3MeHTCS.

2. YKaXuTe Ha3HaueHHe cTabummrpoHa VD2:

a) /1S BBIIPSIM/IEHNs] IIepEMEHHOI0 HallpsKeHHs!

0) A5t peryMpoBaHusi BLIXOJHOTO HaIPsHKeHHs

B) /I/I1 CO3/IaHUS OTIOPHOTO HampspKeHus Ha 6aze VT3

3. YKaKuTe BUJ, OCLIW/IJIOrPAMMBI HallpsDKeHUsT MEXX/y TOUKaMu 4 U 5:

a) uity
[ 1

6) u(t)t t
B) u(t) I t

7. Pe3ynbTaThl cBoeHd paboThl mpegbaBuTe 3Kcnepty. Ilocie npexgbsBieHns padoTsl pa3depure u

ybepute padouee mecTo.

R1
VT3

by
| PP |

b

VD2

Rl— 12kl
R2— TOm

1 02— 1000me®
(3= 200m@

{4 = O @
VOT— KUEO5F
V02 ~KC 1624
VTi— MI204

b/1aHK BBINO/THEHUA 3d/ldHUA K BAPDHUAHTY

CrtpykTypHas cxeMma uctrouHuka nuranus CT3 109-20 (3ajaHue,MyHKT 2)

Tabmmia Nel

Bremnnit ocMoTp nctouyHuKoB nutanus CT3 109-20 Ha oTcyTCcTBHE
MexaHWYeCcKux AedeKToB (3a/jaHue, yHKT 3)

OTBeThI Ha BOIIPOCHI



Ne UIT Hanuuure/oTcyTcTBUE MeXaHUUeCKUX Je(eKToB (3aaHue, MyHKT 6)
Ne 1. a B
No 2. a B
No 3. a 6 B
Tabsurja Ne2
NoT1 IIposepxa WMUTALUSI U3MEHeHUsI
KO3 huren MmuTalyisi CKQUKOB HarpspKeHUs (3a/jaHue, MyHT 5)| conpoTHUB/IeHHs Harpy3Ku
Ta Iy/bcatiu (3amaHve, MyHKT 5)
BOMPAMATENA\ oM = [UnoB = 22[UnoH = K cTa6= RH=220 RH= |RH=
sUIL - hoB | 18B fouk T Uu8 kOM  [300 KOMU70
CT3 109-20, Uuex) < OM
A mysibcanuit
He Oonee 10
No A nysnbc, MB [UBMX = [MBbIX = |UIBBIX = BbIX = [WMBBIX = |[UBMX=
No A nysnbc, MB [MBeix =  [MBeiXx = |UBMX = VIBbIX= BI'BBIX =UBBbIX=
No A nysnbc, MB MBbIX = [WBBIX =  |VIBBIX = BbIX = |[IBBIX = [UBBIX=
3akroueHure o paborocrnocobHocTH ucTOUuHUKOB ruTadus CT3 109-20 (3agaHue, yHT 5)
No
No
No

Bam mnonHajgo0ATCAH:

IIpakTHueckas padora Ne 8
ITorpemHocTH U3MepeHH
3ajganue 1. VIamepeHue nepeMeHHbIX HAaNPsDKeHUM Ha /ie/idTe/Ie HanpshKeHUs.
NucTpyKiusa. BHUMaTenbHO IpOYMUTaNTe MYHKThI 3aZjaHUSI U BBITIOJTHUTE HX.
1. M3yuure Tabmuity Nel. [TocTapaiiTech BHIICHUTh BCe HETIOHSITHBIE MOMEHTHI.
2. CobepuTe pabouee MeCTO /i/1s1 IPOBEZIEHUsT N3MepeHHi

Ae/IuTe/Ib  HallpsDKeHNd,

HU3KOYACTOTHBIM TeHepaTop,

L poBoit

MYJIbTUMETP, ocLiusuiorpad, 31eKTPOHHBIN BOILTMETP, Kabesb /Jisi ojjaur HarnpsbkeHus Ha [JH,
KOaKCHa/IbHble Kabesu il u3MepeHU OCLU/IOrpad)oM M 3/IeKTPOHHBIM BOJIbTMETPOM, IIYTIbI
JJ1s1 1M poBOro MyJIbTUMETpa, TIPOBO/IA /711 3a3eMJleHHst IpUOOpOB.

3. BricTaBbTe Ha BbIXOZle reHepaTopa CUHyCOMJasbHOe HanpspkeHwe oT 0,5 7o 5 BOJIBT , C
yacToTou oT 1 o 3 kusorepl;. HanpsbkeHre NPOKOHTPO/IMPYITE 3/1eKTPOHHBIM BOJIbTMETPOM.
4. TlopaiiTe mepeMeHHOe HarpspKeHHe C TeHepaTopa Ha Jie/IuTellb HallpsDKeHUsI.

5. Beimonaute n3mepenust UBX, Ul, U2, U3. Pe3ynbTaTsl 3anuiiiTe B Tabauiry Nel
PekomeHnparuu: 1.BeisicHUTe, KaKoe 3HauUeHHe CHHYCOWAAIbHOTO HarpshkeHus: Bel Oyere
V3MepsiTh

( MrHOBEHHOe, aMIIMTYHOe, AelCTBYIoLMe). 2. VI3MepeHus BBIITOHANWTE KaK MOXXHO
TIaTe/IbHee, HacTparBaiTe TipaBuibHO KT, wP€PbI 1O/TyYUTh Masible MOrPeITHOCTH.

6. Onpezsenure TOTPEIIHOCTA W3MEPEHWM, pe3y/bTaThl 3amuimuTe B  Tabmuiy Nel.



BHVMAHMUE!
7. 3a oOpa3uoBbIii 6paTh U(POBOH MY/JIETHMETP.
8. CpaBHUTe MOTPEIIHOCTH U3MEepEHHI, C/le/laliTe BIBO/bI U 3alUILUTE UX B Tab/MIy

3aganue 2. I3MepeHue CONPOTUB/IEHNH Pe3HCTOPOB

NHucTpykiusa. BHUMaTebHO MPOYUTANTe MyHKThI 33/laHUS U BBITIOJTHUTE UX.

1. BHUMaTe/NbHO TMpOYMTAWTe TYHKTHI 3a/laHUSi W BbIMOMHUTE UX.M3yuute Tabmuiyy Ne2.
[TocTapaiiTech BbISICHUTh BCe HEMIOHSITHbIE MOMEHTHI.

2. 3amnoJyiHUATe KOJIOHKU 3 U 4 B Tabuiie Ne2.

3. Cobepute pabouee MeCTO /ijisi IPOBE/IEHUS] U3MEPEeHUH

Bam mnoHajobATCA: 1MGPOBOM MyJIbTUMETP, CTPEIOYHbIM MYJIbTUMETP, WIyIbl ISt
MYJIbTUMETPOB, HAOOP Pe3UCTOPOB.

4. BbINO/MHUTE W3MepeHUsi COTMpPOTHMBIEHUM DPe3UCTOPOB MYJ/IbTHUMETPAMU HeNpaBUIbHBIM U
TIPaBU/IBHBIM CIIocob6aMu. Pe3y/ibTaThl U3MEPeHUH 3anuiuTe B Tabumiy Ne2.

5. TlpoaHanu3upyiiTe pe3ynbTaThl W3MepeHuii. CresaiiTe BBIBOJbI, 3allMIIATE WX B TabIMIly
No2.

3apganue 3. Tect no Teme «IlorpemHoCcTH U3MepeHUs»

Mucrpykius. OTBeTbTe Ha BOMPOCH Tecta. OTBeThI 3anuiirTe B Tabuiy Ne3.
IIpumeyanue

1. Tabmurpr Nel, Ne2, Ne3 HaxosTCsI Ha O/1aHKe BBITIOTHEHUS TTPAKTUUECKOW YaCTH YpOKa.
2. Ilpwu BbINosiHEeHWH 3a/ilaHuil Bbl MoxkeTe M0b30BaThCst MHGOPMALMOHHOM KapToi Win
oOparratecs 3a KOHCYJ/IbTalLMel K MacTepy (MHCTPYKTODY).

[TomHwMTE - CaMoOCTOsITe/TbHAST paboTa 1ieHUTCst O0osTbile, YeM paboTa C KOHCY/IbTaHTaMHU

TecT mo Teme « HOFpeHlHOCTI/I HU3MeEPEHUS»

MHcTpykuus: BeibepuTe eIMHCTBEHHO BepHbIM BapyUaHT OTBeTa. 3arnoyiHuTe Tabmiry Ne 3.

Borpocer BapuaHTbl oTBETOB No
oTBeTa
Borpoc 1 YcnoBUsIMU 9KCTIepUMeHTa 1
Uem xapakTepr3yeTcss TOUHOCTb
M3MepeHus? KauecTBOM HM3MepUTEeILHOTO rprbopa 2
OTHOCUTE/IBHOW MOTPELIHOCTBI0 M3MepPeHUsI 3
'TOYHOCTBIO OTCUeTa 4
Boripoc 2 a) 0,1 A;6)0,1 A 1
B nenu ripotekaet Tok 20 A. a) 0,5%; 6)0,2% 2
AwmniepmeTp nokasbiBaet 20,1
A. a) 0,05 A; 6) 0,02 A 3
[1Tkana npubopa 0-50 A. a) 5%; 6) 0,2% 4
Y CTaHOBUTB: @) TOUHOCTh
13MepeHusi; 0) TOUHOCTh
npubopa
Bomnpoc 3 1 1
Kracc TounocTu ripubopa 1,0.
UeMy paBHa NpuBe/leHHast 1,5 2
MOrPEeIIHOCTb Mpubopa?
1% 3
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LBﬁ)HpOC 4 0_50A 3ajiaua He Orpe/iesieHa, Tak Kak HEU3BEeCTeH 1
KaJia aMrepmeTpa b — " [KJ1acc TOYHOCTH riprbopa
[Tprbopom H3MepeHbI TOKHU: a) 3 Teproe 5
A; 6) 30 A. Kakoe u3
13MepEeHHBIX 3HaUeHUH TouHee?
Bropoe 3

Kputepuu oLieHKH TecTa
* YeTbIpe WU TPU MPaBU/IbHBIX OTBeTa — 3a/laHre Ne3 BBIMOIHEHO
* MeHee TpeX NpPaBWIbHbIX O0TBeTa — 3a/aHue Ne3 He BBITIOJTHEHO

NudopmaruonHas Kapra
1o TeMe «IIorpenIHoOCTH M3MepeHus»

[TpakTHKa roKa3bIBaeT, UTO MPH BCIKOM M3MepeHUU Hen30e)kHa HeKOTopasi TIOrPeITHOCTh
A- pasHulla MeXJy M3MepeHHbIM AW3 W JeUCTBUTeNbHbIM A 3HaueHUsSIMU U3MepsieMOu
Be/MuuHbL: [I=Am3-A. DTy pa3HHIly Ha3bIBAlOT AOCO/IIOMHOU NOZPeWHOCMbIO U3MepeHUsl.
OHa ompefieNsieTcsl CUCTeEMaTHUECKUMHM U CJTyYaliHbIMH TOTPEIHOCTSIMU MPUOOpa, a TakxkKe
oLTMOKaMH orepaTopa.

CucremMaTuyecKue rorpelHOCTH U3MEHSIIOTCS 10 OTpe/ie/IeHHOMY 3aKOHY M BO3HUKAKOT
BCeACTBUE (aKTOPOB, KOTOpbIe MOTYT ObITh YyUTeHbl; BJ/IUSTHHME BHEIIHUX YCIOBUMH
(Temmneparypa, paAualiysi, 37€eKTPOMarHUATHLIE T0Js1), HeCOBEPILIEHCTBO MeTO/la M3MepeHus,
HEeCOBepIIeHCTBO U3MEPUTETBHOTO rnpubopa.

CiyuaiiHble TOTPeNIHOCTH BO3HUKAIOT BC/Ie/ICTBUE (PAKTOPOB, KOTOPLIE He TIO/A0TCs
HerocpeACTBeHHOMY yueTy. OLeHKY Cy4YalHbIX TMOTrPEeLIHOCTel MOXKHO TPOW3BECTU TOIbKO
NpU OueHb OOJBIIIOM UKC/Ie TIOBTODPSIIOIIUXCA HW3MEPEHWH, HWCTOb3ys METOZAbl TeOpUH
BEpPOSATHOCTH.

OmmoOKu omeparopa (B 3aMucH, B ONPeJe/IEHUH 1eHbI JieJIeHHs TIpUOopa U Ap.) 00bIYHO
JIETKO BBISIBISIIOTCA B Dsly HaOMIOZEHUN 1O 3HAUWTE/NbHBIM OTKIOHEHWSIM pe3y/bTaTa
H3MepeHUsi OT CPeJHUX WM NPUMEPHO O’KWJlJaeMbIX 3HaUeHUM.

151 6osiee TIOTHOM XapaKTePUCTUKU U3MePeHUl BBO/ISAT MIOHSITHE OMHOCUMeAbHOU
nozpewHocmu u3mepeHus 0 :

8 - Ali3-A 100% - A 100%
A A

BemuuHbl A 1 6 XapakTepu3yrT MOYHOCMb U3MepeHMs.

Bo MHOTUX C/lyuyasix BO3HHKaeT HeoOX0AUMOCTh OXapaKTepr30BaTh MOYHOCMb npubopa.
17151 9TOM L1e/T BBOAUTCS TIOHSTHE NPU8e0eHHOU No2peurHoCmu u3MepeHus y:

y =" +100%

A max

I'me Amax - MakCHMMajbHOe 3HaueHHWe IIKajabl MpUOopa, T. €. TpefieslbHOe 3HaueHHue
r3MepsieMOU BeJIMUKHBI.

Haubosbiias mipyBeZieHHasi MOTPEIIHOCTh OTpeZiesisieT KjacC TOYHOCTH rpubopa. Eciy,
HarmpuMep, KjJacC TOUYHOCTH amriepMeTpa paBeH 1,5, TO 3TO 03HauaeT, uTO HauOOJblIast
TIpUBe/eHHas MOrpeLHoCTs y = +1,5%.

IIpumep. Eciu nipubop paccuMtaH Ha WM3MepeHHe TOKOB /0 15 A, TO OTHOCUTeIbHas
TIOTPelIHOCTb u3MepeHuss He mipeBeicuT 0,225 .100 = 2,25% , eciu TeM e Tpubopom
Y3MepUTh ToK 1 A, TO

10
OTHOCHUTe/IbHasl MOTPeLIHOCTb u3MepeHus He TipeBbicUT 0,225 .100 = 2,25%
10

OTOT npuMep MOKa3bIBaeT, YTO MPH TOUHEI Y3MepeHHsX npyubop crieiyeT MoAOHpaTh Tak,
yTOoOBI 3HaUeHNe U3MepsieMOol BeJTMUMHBI PUXO/IUIOCH Ha 6MOPYI0 N0/108UHY WKA/bI.



Pazmuuarot OCHOBHYIO U Oonommme/lbﬂylo noezpewHocmu. OCHOBHBIe TMOrpeirHoCTr
BO3HUKAKOT TIpU HOPMAJIBHBIX YCJ/JIOBUSAX pa6OTbI, YKd3dHHBIX B TIIaCIIOpTe HPI/I60pa n

YC/IIOBHBIMH

3HAdKAMHW Ha 1IKAaJIe.

[oronHuTenbHbIe TOTPEIHOCTH BO3HUKAKOT IIpU

SKCIIyaTalli an6opa B YUIOBUAX, OT/IMUHBIX OT HOPMAJ/IBHBIX (HOBbII_HeHHaH TeMIIEPATYPA
OKPY)KEII-OHlEI‘/JI cpeabl, CHW/IbHbIE BHEIIHWME MArHUTHbLIE 110/, HEMNpPAdBW/IbHAA YCTaHOBKa

nipubopa u zp.).

ITpakTHueckas padora Ne 9

BbIno/iHeHHe MeXaHNYeCKOH pery/JIMpoBKH 31eKTPOHHOI0 mpudopa

Bueranii ocmoTp nctoyHUkoB nutanus CT3 109-20 Ha oTCyTCTBHe MeXaHUUeCKHUX

nedekToB (3a/jaHue, TYHKT 3)

Tab/mra
Nel

OTBeThI Ha BOITPOCHI

(3amanue, MyHKT 6)

Ne UTT
Hanmuume/oTcyTcTBrE MexaHUUeCKUX J1eeKTOB
Ne a) 6) B)
Ne a) 6) B)
Ne a) 6) B)
Tabsuiia
Ne2

Ne UII ITposepka
K03 durieHT
Harpysku
a my/Ibcalyi

5)

VIMuTalyst CKauKoB HarpsKeHUsT
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3aksrouenue o paborocrnocobHocTH UCTOUHUKOB TiTanust CT3 109-20 (3a1aHue, yHKT 5)




