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AHHOTAIIUAS

J171st 3aKperyieHust TEOPETUYECKUX 3HAHUN U TTOTyYSHUS IPAKTUYECKUX HABBIKOB
npeaycMaTpuBaeTcs MPOoBeACHHE JIa0OPATOPHO-TIPAKTUYECKUX PadOT.

[enbio 1a60paTOPHO-MPAKTUUECKUX PAOOT SBJISIETCS NMPUBUBAHUE YUAITUMCS
HABBIKOB CAMOCTOSITEIbHON PabOThI C TEXHUYECKOW U CIIPAaBOYHOM JTUTEPATYPOH,
CaMOCTOATENLHOTO U3YYEHHSI HEKOTOPBIX HECTIOKHBIX BOIPOCOB MPOTPAMMBI.

ABTOp 1MKJIa pakTudeckux padbot —Konennosuy B.H.. - npenonasatens
BpsiHCKOTO MOTUTEXHUYECKOTO KOJIIEIKA .

[luK1 mpakTHUYecKuX paboT pa3paboTaH B COOTBETCTBUH ¢ pabodell mporpaMMoit
IUISL CPEJIHUX CTICHUAIBHBIX YUeOHBIX 3aBEJICHUM, U MTPpEeTHA3HAUCH IS
peanu3aiuy rocy1apcTBEHHbIX TPEOOBAHUN K MUHUMYMY COJEP’KaHUS U YPOBHIO
MOJIFOTOBKHU BBIITYCKHHUKOB I10 CIIELIUATIBHOCTSAM CPEIHEro NpoeCCUOHAIBHOTO
oOpa3oBaHus 0a30BOI0 YPOBHS, U ABJISIETCS €IUHOM I BceX (hOopM 00ydeHHUs

Metoauyeckue ykazaHus K [IUKITY TPAKTUUECKUX PabOT COCTOSIT U3 CIIEIYIOIINX
4acTeu:

I. AnnHOTamms.

2. ConepxaHue.

3. OOmue yka3aHus K BBITIOJIHEHHUIO pa0oT.
4. Tlpaktuueckue pabOTHI.

5. Jlureparypa.

[IpakTrueckue paboThI BHIMOTHSIIOTCS YUAIIUMHCS B yueOHOE BpeMsi, OTBEJICHHOE
JUISL U3YUYEHHUSI TIPEIMETA.



OO01Me yka3aHus K BHIITOJTHEHUIO TPAKTUYECKUX PadOT

ITepen HauaaOM BBIOJHEHUS IPAKTUYECKON paObOThl BHUMATEIBHO O3HAKOMBTECH
C 3a/I1aHUEM.
[IpakTrueckas paboTa BBIIIOJHIETCS Ha JIUCTax co mramnoMm. [[ist mepBoro aucra

MPAKTHYECKON paboThl MPEAyCMOTPEHA OCHOBHAS HAIMTUCH U IOTIOJHUTEIbHBIC
rpads! x Heit o popme 2 TOCT 2.104-68 (cm. mpunoxkenue 1). s
MOCIEAYIOUUX JTUCTOB HEOOXOUMO MIPUMEHITH PopMy 2a (CM. MPUITIOKEHHE 2).

Bce npakTrdeckune padboThl 0pOPMIISIOTCS B OAMH XypHal. Ha THTYJIEHOM JicTe
JKypHaJIa JOJDKHBI OBITh YKa3aHbl: Ha3BaHHE MIPeIMeTa, IpyIa ¥ GpaMuIis
cryaeHra. [Ipumep opopmiteHUsT TUTYIHHOTO JICTA IPUBEICH B IPUIIOKESHUH (CM.
npuioxeHue 3).

OT4eT Mo NPaKTUYECKOM padoTe TOKEH COAEPKATh LENb padOThl; UCXOHBIE
JaHHbIE; pelIeHHEe; HeoOXOauMble CXeMbl, BbloHeHHbIE 110 ['OCTy 1 BbIBOA



HMucTpykuus no TexHuke 0€30aCHOCTH ISl CTY/ICHTOB, pa00TalIIUX B J1a00paTopun

B naboparopum  3I€KTPOTEXHHUKHM  3JIEKTPOTEXHUYECKHUE YCTPOWCTBA  MUTAKOTCS
HanpsbkeHreMm 110 380 B. CnenyeT noMHUTSH, yTO HanpsizkeHue cBbiie 36 B u Tok 0osee S0 MA
OIACHBI JIJIsl KU3HH YeJI0BeKa.

Bce crynentsl, padoTatoliye B 1a00paTopuu 3JIEKTPOTEXHUKH, JOJKHBI 3HaTh U CTPOTO
coOuro1aTh IpaBuiIa 0€30MacHOM pabOThI € ANEKTPOTEXHUYECKON U 3JIEKTPOHHOMN anmnapaTypoH,
a TaKKe yKa3aHUs IPENoJaBaTells, MHXKCHepa, Ja0OpaHTa M APYTHX JIUI OOCIIyKHBAIOLIETO
nepcoHana

Bcee cryneHTsl 00g3aHbL:

a) mepea HA4YaJI0M padoOThI:
MOJTYYUTh HHCTPYKTAX IO MPaBHIaM 0€301acHON padOThI U PACIIHCATHCS B CIEIL. )KYypHAJIE;
- y0enuThCs B OTCYTCTBUU BUAUMBIX MOBPEXKACHUN 000PYI0BaHHS U €r0 00€CTOYCHHOCTH;
- TPOBEPUTH COCTOSTHHE 3a3eMJICHHUS DIICKTPHUYCCKIX MAIH;
- YACHUTHb HA3HAYCHUC BCCX allllapaToB, OPpraHOB YIIPABJICHUA U CUTHAJIM3alluH,
- coOpaTh ICKTPUIECKYIO CXEMY YCTAHOBKH;
- TPEACTaBUTh COOPAHHYIO CXEMY MPENoaBaTeio;
0) BO Bpemsi paGoThI:
- BKIIFOYUTH co6paHHy}0 CXCMY 10 HAIIPS)KCHHUEM B IIPUCYTCTBUH MTPCIIOAaBaTCIIA,
IpeIyNnpeIB CBOMX TOBAPHIICH CIIOBOM «BKIIFOUAIOY;
- cienuTh 3a paboTol 000pyIOBaHus, 0OCOOCHHO BPANIAIONIMMHUCS YaCTSIMH MEXaHU3MOB. B
cllydae OTKJIOHEHUS OT HOpMaJIbHOHM paboThl (crienupuIecKuii 3amnax, 1M, Hakajl MPOBOJIOB
PEOCTaTOB | T.I1.) WJIH MOMaJaHie KOTO JIMOO0 1M0/1 HANPSHKEHUE WITH BPAIIAIONIHECs YacTH
HEMCIJICHHO BBIKJIIOUUTH YCTAHOBKY,
- 000 BCEX HEHUCHPABHOCTAX B pab0OTE YCTAHOBKU COOOIATH MPEOIaBATEIIO0 U
00CITyKMBAIOIIEMY PETOaBaTEeNI0 JabopaTopuu;
B) 110 OKOHYAHUU PadoOThI:
- COOOUIMTH MPEMOIAaBATEIIO O 3aBEPIICHUN PAOOTHI;
BBIKJIFOYUThH YCTAHOBKY, pa300paTh CXeMy M IIPUBECTH pabodyee MECTO B UCXOTHOE
COCTOSIHUE.

B s1a0opaTopuy cTyIeHTaM 3anpenaercs:
- KJIaCTh Ha AJIEKTPOIPHOOPHI, MAIIUHBI, 000pyI0BaHHE, 1a00pATOPHBIE CTOJIBI JINYHBIE BEILIH,
Y4E€OHUKHU U IPYTHe NMPEAMETHI;
- coOupaTh IEKTPUUECKHUE CXEMBbI 0]] HAMPSKEHUEM;
- HCIIOJIb30BaTh HEUCIPAaBHOE 000pYyI0BaHKE, TPUOOPHI 1 UHCTPYMEHT;
- BKJIIOYATh 000pyaOBaHKE 0€3 pa3pelleHus penoiaBaTes;
- OCTaBJIATH 0€3 HaOJI0IeHUS BKIIOUEHHOE 000pYy10BaHUE;
- CaMOCTOSITENIBHO YCTPAHATh HEUCIIPABHOCTH;
- 3aHMMAaThCsl IOCTOPOHHUMU JI€JIaMH;
OTBJICKATh TOBAPUILEH OT 3aHATHUM.




[TpakTuueckas padoTtaNel
Tema: « OnpeneneHue ceyeHUs: MPOBOJOB 0 TOKOBOW Harpyske ( JOIyCTUMOMY HarpeBy)»

eab: mpakTHuecKoe 03HAKOMJIEHHUE C OCHOBHBIMU IPUHLUIIAMU 3JIEKTPOOE30IIaCHOCTH.
OO6opynoBaHue: METOAMYECKHE YyKa3aHMs, CIIPABOYHBIN MaTepHall.

1. Teoputuueckasi 4acTb.

[Tpu ompeneneHuM ceyeHHs] MPOBOJOB IOJb3YIOTCA MOHATHSAMU:- HOMUHAIbHASL MOILIHOCTb
P,- yka3anHas Ha JJIEKTPONPUEMHHUKE.- YCTAHOBIECHHAS MOLIHOCTh Py- cyMMa HOMHMHAIBHBIX
MOIHOCTEH YCTaHOBJIECHHBIXIIPUEMHUKOB. - PACYETHAS MOMIHOCTL P, - MOIIHOCTE 110
KOTOPOH HPOU3BOAUTCS PACUET.YKa3aHHbIM MOIHOCTSM COOTBETCTBYIOT TOKH Iy; 1
KOTOPBIM IIPUCBAaMBAIOTCS TaKUE K€ OTJIMYUTENIbHbIe Ha3BaHMA. [IpakTuuecku Bce
NPUEMHHUKH SHEPTUH OJHOBPEMEHHO HE BKJIIOYAIOTCS, M JBUTATENIM, KPOME TOrOo, HE BCE
BpeMsl 3arpy>eHbl IOJHOCTBIO, [TO3TOMY IPHU pacdyeTe HUCXOAST HE M3 YCTaHOBJIECHHOMH
MOIIIHOCTH, & W3 TOH 4acTu ee P, , KOTOpas MOKET OJHOBPEMEHHO HCHOJb30BATHCS
norpedutenemM.OTHOLIEHHE PacyeTHONM MOIIHOCTH K YCTaHOBJIEHHOM Ha3bIBAalOT

K03 unreHToM crpoca:
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Koadduuuents! crnpoca NpuHUMAIOTCS MNPU OCBETUTENIBHOW Harpyske:- A ceTe
HapykHOro ocBemenusi K =- s cereii 6siToBoro ocemenuss K =0,7 —0,8- nns cereit
npombiieHHbIx npeanpuatuii K =0,7 -0,9.

K. ==—; HIIH K. =

HpI/I OCBETUTEIILHOU Harpyske pvaeTHbIﬁ TOK AJIsA ueneﬁ O,I[HO(l)aSHOFO MNEPEMCHHOI'O TOKa
n 4Ji1 IIOCTOAHHOI'O TOKa:

I = KC.Py = &
p U U
-a s TpexdasHbIX ICMei:
| = KePy _ Pp
V3U  V3U

[Tpu cunoBoil Harpyske Al LIEXOB XOJIOJHOW OOpabOTKM METaJUIOB IPH:- OJHOM — IBYX
ycraHoBleHHbIX jaurarensx K. = 1.- mpu uetsipex — K. =0,8- mpu mectu - K. = 0,6.

HoMuHanbHbli TOK JABHrareneld MOCTOSHHOIO TOKAa U B Tpex(aszHbIX LEMsIX
COOTBETCTBEHHO OMNPEAEIAITCS MO (GopMynam:

Py

[, =—1, = ——
Houn ™ [3Uqcose

-rA€ 1M - K.ILJ. 3JeKTPOJBUTaTEs.
3HaueHuss T U COS A JABUrareneid OepyTcs M3 CIPaBOYHMKOB WM Kartajioros. Ilpu
OPUEHTHPOBOYHBIX pacyeTax s JBUrarened HeOombimoi MomHoctu 10 10-12 kBt
NPOM3BEACHUE 1] COS®  MOXHO cunmrtaTh paBHbIM (.7 —0.8.

PacueTHBINI TOK ABUTaTelIEN

Omnpenenenne cedyeHus MPOBOAOB MO JONYCTUMOMY HarpeBy UX IMPOU3BOJUTCS IO Tabiwuie
B KOTOPOW AJI1 CTaHJAPTHBIX CEUYEHUN pa3IMYHbIX MapoOK IPOBOJOB HAOTCS IPEAEIBHO
JIOMyCTUMBIE TOKH. ( CM. TaONIHUILy )

I[OHYCTI/IMBII‘;I TOK IIPOBOJAa MOOJIKCH OBITh HE MEHBIIIE pacuyeTHOro, T.C.



L>1,

Takum 00pa3oM BBIOMpAETCS MPOBOJA TOTO CEYEHHUs, JOMYCTUMBIA TOK KOTOPOTO pPaBEH
pacyeTHOMY WJIM HECKOJIBKO OOJIbIIE €ro.

Xon paboTsl.
1. PaccmoTpers 3amauy :

Onpenenuth pacyeTHbIH TOK B MarucCTpPaJbHBIX NPOBOAAx Tpex(asHOW JHMHUU
HanpsbkeHueM 220B, eciu B JUHUIO BKJIIOYEHBI TpHU 3JeKkTpoasurarensa. CymMmapHas
YCTaHOBJICHHAs] MOIIHOCTh JBHUTaTeNeld Ao/bkHA ObITh mpumepHo 30 kBT (kakmpiid
MOCJICIYIOIIMA HOMEpP B CIHUCOYHOM COCTaBE TPYMIbl JAET YBEJIWYEHUE YCTAaHOBJICHHOM
mormHoctu Ha 0,5 kBT.) Bunbl nurareneii mombupaem mo Ttabsmie. [Ipu pacuerax
napaMeTpsl JBHTaTeliell OepyTcs Kak cpenHue apudmernyeckue BenUUIHHBL. Kpome Toro
UCHONB3YS Ta0nuLy «JlOMyCTUMBIX JUIMTEIbHBIX TOKOBBIX HArPY30K» OIPENEIUTh MapKy
IIPOBOJIA U €ro CEYCHHUE.

2.03HaKOMHUTBCSI C MPUMEPOM pacyeTa 3JIEKTPUUYECKOM LEMu.
[Tpumep:

Onpenenuth pacuyeTHBIH TOK B MaruCTPalbHBIX MPOBOJAaxX Tpex(dasHOW JIHMHUU
HarnpsbkeHueM 220B ecnau Ha KOHIIE €€ MPHCOCIUWHEHBI TPU AJIEKTPOJBUTATENS C
HOMUHAJIBHOW MouHOCThIO Py =4,5 kBT, Py, = 2,8 kBT, P,;3 = 3,5 kB1.BoiOpats ceuenue
MIPOBOJIOB UCXOMAS W3 YCIOBHUS JIOMYCTUMOTO HArpeBaHUsl HX.

Penienue:
Haxomum yCTaHOBIEHHYKO MOMIHOCTB: Py =Py + Py, +Pys = 45+28+35=10,8
kBT.OnpenensieM pacdyeTHbII TOK B MarucTpaiu:

K¢'Py:1000  _ 0,9:10,8:1000

= - = 35A.
1.73-Un-cos¢@  1,73-220-0,73

Haiinennsiit pacuetnsiii Tok [ = 35 A coBmamaer ¢ gomyctuMbiM TokoM [ =35 A, mis
MPOBOJAIOB ceueHueM S =4 MM. DTO ceueHHe W BBIOMpaeM s 3aJaHHBIX
ycnoswit.3.ITogoOpaTh, UCMOIB3Ysl CHPABOYHBIN MaTepHall HEOOXOAUMBIC IBUTATEIIN
3a/laHHOM MOIIIHOCTH. 3amucaTh MX MapKUpPOBKY W HeoOxoaumble naHHbie.4.IlpoBectu
HeoOxoaumbie pacueThl.S.Ilomp3ysick Tabmuieil «J{omyCTUMBIX JTUTENHHBIX TOKOBBIX
Harpy30Kk» OINPEIeIUTh MapKy IMpPOBOJIa U €ro CEYEHHE.

KoHTposIbHBIE BOIIPOCHI.

1.KakoBa 3aBUCMMOCTh TOKOBOM HArpy3Kuh OT CEUYEHUs IPOBOJIHUKA.

2. Jlate moHsiTHe KO3 (UIIMEHTA CIIpoca.

3. UYro Takoe yCTaHOBJIEHHAs MOIIHOCTb.
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IIpakTnueckass padora.Ne2

Tema: «OnpeneneHue cedyeHus IPOBOAOB IO JONYCTUMOM IOTEpE HANPSKEHUS»
[enb: mony4eHre OCHOBHBIX HAaBBIKOB B pacyeTax

. O0opynoBaHue: METOAMYECKUE YKa3aHWs, CIPaBOYHBIA MaTepHall.

1.Teopernueckas 4acTb:

[Torepeii HampspKkeHHsI Ha3bIBaeTCsl apu(METHUECKash pa3HOCTh HANPSKCHWH B Havaje U
konre ymauu: A U=U; — U,

Yacro IOTCPHO HAIPsIXCHUSA BBIPAXKAIOT B IMPOLCHTAX HANPSAXKCHHA B Hadajl€ JIMHHUH,
Ha3bIBasl €€ OTHOCHTEILHOM HOTepeﬁ HaIIPsAKCHUA
AU

e =U—-100%[[onyCTHMa;I OTHOCHUTEIIbHASl TMOTEPs] HANPSDKEHUs Ha y4acTKe OT MOJCTaHIMH
2

JI0 TIOTPEOMTENS:- 11 OCBETUTENIbHON Harpys3ku - 2 — 3%
- U1 CUJIOBOM Harpy3ku — 4 — 6 %.Jlns ompeneneHus ceyeHHUs MPOBOJOBIBYXIPOBOIHOMN
JUHUH TOCTOSHHOTO TOKa:
2111 1
S =LAy - TAe Y= - ylenbHad MIPOBOAMMOCTH3aMEHUB
AU OTHOCUTENBHOIN MOTepell HaNpsHKEHUs], MOIyYUM:

_ 211100
- e-U
YMHOXUB ¥ pazfenuB Ha U, npumaaum dopmylie Apyroil BHI:

(1)

-rae (uucno 100 sto 100% B3siThIE 6€3 %)My,

_ 2:100-P1
Y'e'U2

Otcrona ciemnyer, 4to :%.OUE] (2)
ITo dopmynam (1) u (2) onmpenensitoT cedeHHe MPOBOAOB JMHUU C HAarpy3kod Ha KOHLE
€ M0 3aJJaHHOM OTHOCUTENIBHOM IOTEPE HANpPSIKEHUS WU COOTBETCTBEHHO ONPENEIISIOT
OTHOCUTEIIbHYIO TOTEPI0 HANpPsDKEHUS B JIMHUAX [0 33/JlaHHOMY CEUEHHUIO IPOBOAOB. OJTH
(GopMyIbl MOKHO HPUMEHSTb:- A LIeNe MOCTOSHHOTO TOKa;- sl 0JHO(]a3HBIX
MEPEMEHHOT0 TOKa;- Il Tpex(a3HbIX Lenel. (B 3TOM clydyae MHOXKHUTENIb 2 B UYUCIHUTENE
JOJKeH ObITh oTOporieH, HampsbkeHue U siBisieTcs JTMHEWHbIM HampspkeHueM, T.e. U=U, ,
a MOIIHOCTh P sABisieTCs aKTUBHOW MOIIHOCTBIO Tpex(a3HOW Harpysku )

2.Xox paboThl.

Paccmotpets 3amauy:

Onpenenuth najeHue HanpspDkeHUs B TpexdasHoil auHuMu HampsbkeHueM 220B,

BBINIOJTHEHHOM NpoBOAOM JUIMHOM 30M. JlaHHBIE [UId pacyeToB MCHOJAB30BaTh Ip.p.Ne8
IIpumep:

Onpenenuth najeHue HamnpsHkeHUs B TpexdasHol JnHuM HampsikeHuem 220B,
BBINOJHEHHON npoBoaoM IIP amuuoi 15 meTpoB m cedyeHueM S =4MM, eciu Ha KOHIIBI €€
MIPUCOEMHEHBI TPU AJeKTpoaBuraress MomHocteio P =45kBt, P =2,8 kBt, P =3,5 kBT, a
ko3 dunment 1, =1, =13 = 0,85

Pemenue:

MOIIHOCTE B IENH NHTaHUS ABUTrATEN npu HOMHUHAJIbHOM Harpys3ke¢ HUX paBHaA:

p P P 4,5 2,8 3,5
p=-l g2 g w22 4 9 4 22 1) 7 kBr
N1 N2 N3 0,85 0,85 0,85
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PacueTHass MOIIHOCTH OIPENENAETCA COOTHOLICHUEM:
P, =K, -P=0,9-12,7=11,5 kBt

N3 dopmynsr (2) umeem:

_ 100Pp 1 _ 100:11,5:1000:15_ 204
y-S-U2 57-4-2202

Takum o0Opa3oM, OTHOCHUTENbHAs MOTEPs HANPSHKEHHUs HE NPEBBIIIACT JOIMYCTHMOM, U ,
CJIEZIOBATENIbHO, BHIOPAHHOE IO YCJIOBUSM JIOIYCTHMOTO HArpeBaHUs CEYCHHE MPOBOIOB
S =4MM npuemiemo.

KoHTpoJIbHBIE BOIIPOCHI.

1.KakoBa mpuunHa majeHus HanpsHKEHUS B IMPOBOJAX.

2.KakoBa jomycTumasi IOTEps HANpPsOKEHUS B OCBETUTEIBHOM M CHIIOBOWM Harpyske.
3.3amucarb (GopMyily 3aBHCHUMOCTH CONPOTHUBICHHS MPOBOJHHKA OT T€OMETPUUYECKUX
pa3MepoB U MPOBOJMMOCTH MeTalljia.
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JlabGoparopHasi padora Ne3
Tema: M3mepenue uMIyabCHOM MOCIEI0BATEILHOCTH € TIOMOIIBIO OCIMILIOrpada

Lesb padoThl - HAYYUTHCS MPAKTUIECKA IPUMEHSTH AIEKTPOHHBIN ocImuiorpad B
TEXHUYECKUX U3MEPCHUSX.
Oo6opynoBanmue:

1. OpmHo unm NBYyXIy4eBO# ocrumiorpad.

2. T'eneparop curHajsOB HU3KOW YaCTOTHI.

IMopsiiok BHINOJIHEHHUST PAGOTHI.
1. TloaroroButk ocumiuiorpad k padore.

2. ITo 3amaHuio mpenojaBaTesiss yYCTaHOBUTh Ha I'E€HEPATOpPE 3aJaHHYIO YacTOTY

CUHYCONAAJIbHBIX KoJIEOaHHH U AMINIMTYAY BBIXOJHOI'O HAIIPSAXKCHUA.

3. [lonmyunTs Ha DKpaHe HENOABMKHYIO  OCLUILIOTPaMMYy, COJIEPIKALLYIO
HECKOJIbKO ~ [EPUOJIOB  HCCIEAYEMOr0  CHHYCOWAAIbHOIO  HAlpsDKEHHsA.  3apucoBaTh
OCLWJUIOIPaMMY B OTYET.

[Ipu n3mMepeHnH BpeMEHHbBIX HHTEPBAJIOB HEOOXOAUMO PYUKY
«UJIMTEJIBHOCTDb» ycTaHOBUTH B KpaliHee IpaBoe MnosoxeHue. B kpaitnem mpaBom
HOJI0KEHUH PYUKH IIJIABHOM PEryIMPOBKH JJIUTEIBHOCTD Pa3BEPTKU KATMOPOBKA U
COOTBETCTBYET rpaayrpoBke nepexmoyarens «BPEMS/IEID».

W3MepsieMblii BDEMEHHOM HHTEPBAI XKEJIATEIbHO YCTAHOBUTH B LIEHTPE dKpaHa ¢
TIOMOLLBEO PYUKH «<«—P> ).

[epexmnroyaTens JUIUTENLHOCTH Pa3BEPTKU U TyMOJIEp MHOXKUTENS pa3BEPTKU CIIEAYET
YCTaHOBUTH B TAKOE MOJIOKEHUE, YTOOBI U3MEPSEMbIN HHTEPBAJ BPEMEHH 3aHUMAJl JIJTMHY Ha
9KpaHe He MeHee 4 feneHui mKanpl. s yMeHbIIeH!s TOTPEeIIHOCTH U3MEPEHHUS 3a CUET
TOJIIIMHBI JTUHUU, U3MEPEHUS TPOU3BOIATCS UM 00a MO MpaBbIM, UITH 00a 110 JIEBBIM KpasiM
JUHUN n300paxkeHns. TOYHOCTh U3MEpPEeHHs BpEMEHHBIX HHTEPBAJIOB YBETUYUBAETCS MIPU
YBEJIMYEHUH JIUTMHBI U3MepsieMoro paccTosiHusl Ha skpane DJIT, mosToMy rpu usmepeHusx
HE00XO0AMMO MPaBUIbHO BBIOMPATh pabOUyIO JUIUTEIBHOCTh PA3BEPTKHU.

W3mepsiemblii BpEMEHHOM NHTEPBAJ ONPEENAETCS IPOU3BEACHUEM 3-X BEJIUUNH: JITTMHbI
U3MEPAEMOr0 HHTEPBAJIa BpEMEHHU Ha DKPaHE 110 TOPU3OHTANIM B JEJICHUAX LIKAJbI, 3HAYCHUS
BEJIMUMHBI BpeMEHM Ha | JieneHne mKaibl B JaHHOM noJioxkeHuu nepeximoyarens {(BPEMS/AEID»
¥ 3HaueHUst MHOKHTENS pa3zBepTku («XI, «XO»).

N3mepenne BpeMEHHBIX HHTEPBAJIOB MOKHO IIPOU3BECTH IIPU TIOMOILU IPKOCTHBIX
MeTOK. 11 MOYJIALIMU MOXKHO UCIIOIb30BaTh, CUHYCOUIAIIBHOE MIIK UMITYJIbCHOE HAIIPSKEHUE

BHEIITHEr0 UCTOYHHUKA. [|JIs1 5TOT0 HEOOX0MMO MOTYIHTh Ha 3Kpane DJIT deTkoe HemoABUKHOE
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n300pakeHNe, UCIO0Ib30BaB PEKUM BHEIIHEH CUHXPOHU3AIMK Pa3BEPTKU MOLYIUPYIOLIIUM
CUTHAJIOM.

3atem pyukamu «IPKOCTb» u «POKYC» oTperyanpoBars n300pakeHre TaK, 4TOOBI Ha
sKpaHe ocuuiutorpada OblIM BUAHBI YETKHUE SIPKUE METKU C TEMHBIMH IIPOMEXYTKAMHU MEXKITY
HUMHU. [JINTEIbHOCTh BPEMEHHOI'O MHTEPBAJIA ONIPEIENISIETCS METOJIOM II0JICUETA KOJIMUYECTBA
NEPHOOB CIEOBAHHS METOK, YKJIQJBIBAIOIINXCS HAa €ro H300paskeHHe.

N3MEPEHUE YACTOTBI.

YacToTy curHana MOKHO OIPENENNTh, U3MepHB ero nepuon T.

f=1/T

[Tpu 10601 IMTENBHOCTH pa3BEPTKH YHUCIIO NIEPUOJOB CUIHaIa Ha 10 qeneHusx MKabl
3aBUCHT OT YaCTOTHI CUr'Haia. TakuM o0pa3zoM, MOACYUTAB YUCIIO Nepruo 0B Ha 10 neneHusx
LIKaJIBI U Pa3AeIuB 3TO YUCIIO HA JECATUKPATHYIO JJINTEIBHOCTD Pa3BEPTKU HE JIEJICHUE,
II0JIyYUM YacTOTy CUTHAJIA.

X0opo1110 3apeKOMEH/I0BABIINM ce0sl Ha IPAKTUKE SBJISIETCS CIAEAYIOIUI cr1oco0
OIIpEIENIEHNUs YaCTOThl IEPUOINYECKOTO CUTHATIA.

[locunThIBaIOT paccTOSHUE B JENIEHUSX LIEJIOT0 YKcia NEPUOJIOB CUTHANA,
yKJIaZpIBAIOIIMX csl Hanbosee O6r3Ko K 10 1eeHusIM IIKaTbI.

[lyctb, HanpuMep, S IepUOI0B 3aHUMAIOT paccTosiHue 8,45 nenenuit npu
JUIUTENBHOCTH pa3BepTku Tp=2 MKcek/nen. Toraa uckoMas 4acToTa CUrHalla paBHa

f =1/1*¥Tp=5/8,45%2*10°=5*10°16,9=296 kr11

Jlpyrum METOIOM OIIPENIEIICHUS YaCTOTHI SIBJISIETCS. CPAaBHEHHE HEM3BECTHOM YacTOTHI C
ATAJIOHHOM YacToTO 1o urypam Jluccaxy. B aTom ciydae Ha BXOJ yCHIIUTENS] BEPTUKAIBHOTO
OTKJIOHEHMS IOJJA€TCS CUTHAII, YaCTOTY KOTOPOTO HEOOXOMMO U3MEPUTh, a Ha YCUIINTEIh
TOPU30HTAIBHOTO OTKJIOHEHUS - HAIIPSHKEHUE OT TeHepaTropa 00pa31ioBOil YaCTOTHI.

[Tpu cOnmmxeHnn YacTOT Ha SKpaHe MOSBIAETCS BpalllaroIUiics SIUTUIIC, OCTAHOBKA
KOTOPOT'O YKa3bIBaeT Ha MOJIHOE COBIAJICHUE YacTOT.

[Ipu xpaTKOM COOTHOIIEHUH YacTOT Ha FKpaHe MoiryyaeTcs: OoJiee cioxHas purypa,
IIPUYEM YaCTOTA 110 BEPTUKAIHN TaK OTHOCUTCS K YaCTOTE [0 TOPU30HTAIIH, KaK YUCIIO TOUYEK
KACAHUM K KacaTeJIbHON 110 TOPU30HTAIM OTHOCUTCS K YMCITy TOUYEK KaCaHUH K KacaTeabHOU

10 BEPTUKAJIN.
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B03MO0XXHO Taxke ONpeneacHre 4acTOThl WM JJIUTEIbHOCTH CUTHAJIA C TIOMOLIBIO
SAPKOCTHBIX METOK, I10JIy4aEMBbIX IIyTEM 104 3TAUIOHHON YacTOThI KPaTHOM U CUHXPOHHOM C
UCCleyeMbIM cUTHajIoM Ha THe310 «BXO/J[ Z».

Pesynprarel 3anmucare B Tabmuiy 1.

4. U3mepuTh aMILUIUTYY MCCJIeyeMOro CUrHaJIA.

Ilepen npoBeneHnEM U3MEPEHUS aMILIUTY/Ibl UCCIIEYEMOr0 CUTHalIa
PEKOMEHIyeTCsl IPOBEPUTH KATMOPOBKY YyBCTBUTEIBHOCTH YCUJIMTEIS 110 KaTMOpaTopy
aAMIUIUTY/BL.

Jlist aToro nepekitouaress BxoaHoro arreHtoatopa «BOJIBT/JIEJD» neobxoaumo
yctanoBuTh B nosioxkenue «KAJIMBP 4 JIEJI», pyuky «Y CUJIEHUE»- B kpaitHee noj0XKeHHE.
VY CTaHOBUTH OJJH U3 IMANa30HOB pa3BepTKH, 00ECIICUNBAIOLIMI ABE apaslieIbHbIE JIMHUM
U300paXKeHUsI IPSIMOYTOJIBHOTO HalpshKeHUs KauOparopa. JIoOuThest coBnaieHus Ha SKpaHe JIByX
napayiebHbIX JIUHUM N300paXkeHus ¢ JeIeHUSMU IIKaibl. BennunHa n300pakeHus npu 3ToM
JIOJKHA OBITh paBHOU 4 nenenusM. [lpu HecOOTBETCTBUYU MPOU3BECTH KOPPEKTUPOBKY PYyUKOM
«HUYBCTBUTEJIbBHOCTD V¥», BeIBeieHHOM MO IUTHIL Ha JIEBOM OOKOBOM CTOHKE IMPHOOPA.

Jlj1 yMEHbIIEHHSI TOTPEIIHOCTH YCTAHOBKH 3a CUET TOJILIMHBI JIMHUI U IIepeKoca
BEPILMHBI KATMOPOBOYHOI'O UMITYJIbCa HEOOXOAMMO COBMELIATh C JIMHUSAMU LIKAJIbI UK 00a
BEPXHUX, WU 002 HIDKHUX Kpasi TMHUN n300paxkeHus. CoBMeIlIeHue clieayeT NPOou3BOIUThH B
TOYKaX CKPELIMBAHUA C OJHOM U TOM K€ BEPTUKAIBHOM JIMHUEH B CEPEMHE IIKAJIBI.

ITocne coBMenieHNs TMHAN 9yBCTBUTEIBHOCTD TPAKTa BEPTUKAIBHOTO OTKIIOHEHHUS JTyda
OyzeT COOTBETCTBOBATh BEJIMUMHAM, 0003HaUCHHBIM Ha 1Kaje nepexitovarens «BOJIBT/AEID».

M3Mepenne aMITUTY bl HCCIIEAYEMOT0 CUTHAIA IPOU3BOAMTCS CIIEIYIOLMM 00pa3oM.
Ha BXox ycunuTens BEpTUKAIbHOTO OTKJIIOHEHHS [TOIAeTCs UCCIEeyeMblil curHail. Pydka
«YCUJIEHUE» nomxHa HaXoIUThCS B KpaliHEM IpaBoM nosokeHuu. 11pu momonm pyuek « T» u
«M P>» CUTHAJI COBMEIIAETCS C HY>)KHBIMH JICJICHUSIMU IIKAJIbl U U3MEPSIETCS B UCCIEAYEMBIX
pa3zMepax n300paXKeHHsI IO BEPTUKAIH B JETICHUSIX.

BenuunHa aMIimuTypl MCCIIEYEMOTO CUTHAJIA B BOJIbTAaX Oy/IEeT paBHA IPOU3BEICHUIO
3aMepeHHOMN BeTMUMHBI HU300pakKeHUs B JENICHUSAX, YMHOKEHHOM Ha IU(POBYIO OTMETKY
nokazanuit nepexmouarenss «BOJIBT/IEJI». [Tpu pabote ¢ BeiHOCHBIM aenuTenem 1/10
MOJTYYCHHBIN Pe3ysIbTaT HEOOX0IMMO YMHOXKHUTE Ha 10.

To4yHOCTh M3MEPEHNUs aMILTUTY/ TApaHTUPYETCSI IPU pa3Maxe U300paxeHus ot 2 10 6

JEICHMH. HOE)TOMy BXOJHOMH ATTCHIOATOP H606XOI[I/IMO MOCTAaBUTH B TAKOC ITOJIOKCHUC, TIPU
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KOTOPOM pa3Max MCCIeAyeMOro CUrHaja MojydyaeTcsi HAauOOoJbIINM, B Mpezenax padoueit yacti

JKpaHa.

Pesynbrarel 3anmcath B TabmuUIy 1.
Tabmuma 1.
[TapameTtp VY cTaHOBIIEHHOE 3HAUYECHHUE 3Ha4YeHHE, N3MEPEHHOE
HCCIIeTyeMOTO 10 3ByKOBOMY ocruiorpagom
HATIPSDKEHUS reHepaTopy
Amnutyaa

HanpsbxeHus, B

[lepron cnenoBanus,
MKC

YacroTa ciaenoBanus, 111.

KonTpoabHbie Bonpochkl:

1. TlosicHuTe METOAMKY U3MEPEHUS HAIPSKESHHUSL.
[TosicHuTe METOANKY N3MEPEHHS YaCTOTHI IEPUOTMUECKUX KOIeOaHuH.
B xakux cirydasx HCHONB3YeTCs KAYIIUA pexuM ocruiuiorpaga?
Kakumu perynupoBkaMu JOOUBAIOTCS yCTOMUNBOIO NU300paKeHUsI?

UTto Takoe «OTKPBITHIN» U «3aKpbITHI» BXObl ocuuiuiorpada’?

o gk~ w N

cDOpMEl KaKOT'O HAIIPSKCHUA Ha IIJIACTUHAX «X» U TAe OHO (I)OpMI/IpyeTCH.
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JlabopaTopnasi paGora Ne4
KoHTposb TeMnepaTypbl ¢ IOMOILBIO TEPMOPEZUCTOPA

Heapb padoThl —10TYyYUTH HABBIKK KOHTPOJISI TEMIIEPATYPHI C IIOMOIILIBIO TEPMOPE3IUCTOPA
Oo6opynoBanmue:
1. Temnosas xamepa.

2. HarpeBarens momHocthio 30 BT.
3. TlomympoBOJHUKOBBIN TEPMOPE3UCTOP.
4. Hudposoii ommeTp.

IHopsinok BbINOJHEHUS PA0OTHI.

1. O3HaKOMHTBCS ¢ 000pyI0BaHUEM, HEOOXOAMMBIM ISl IPOBEIEHUS paboTHI,
OTpEACNUTh IIEHY JeJEHUS] PTYTHOTO TEPMOMETPA M1 HOMUHAJ TEPMOPE3UCTOPA.
2. Colpatb ycTaHOBKY JIJIsl CHATHUS XapaKTEPUCTUKU TEPMOPE3UCTOPA, PACTIOIOKUB
JATYMK PTYTHOTO TEPMOMETPA U TEPMOPE3UCTOP B TEIJIOBON KaMepe PSAIOM.
3. 3anucats B Tabnuiyl nmokazanue nudpoBoro oMmeTpa, MOAKIOYSHHOTO K
TEPMOPE3UCTOPY, IPU KOMHATHOM TeMIeparType.
4, Bxutounts HarpeBarenb B ceTh 220 B.
o. JloBecTu TemiepaTypy B TemoBoi kamepe 10 100 °C. Uepes kaxapie 10
IpaycoB MOBBIIICHHS TEMIIEPATYPHI B TEILIOBOM KaMepe CHSATH IMOKa3aHUsI OMMETpa B TaOIHUILY
1.Tabnuma 1
[Tokazanue
tepMomerpa, °C
IToxazanue

OMMETpa Mpu
MOBBILIIEHUH
TEMIIEPATYPBI
, Om

IToka3zanue
OMMeTpa Mpu
MOHWKEHUH

TEMIEPATYPBI
, Om
AR, Om
6. OtkimrounTh Harpesarens oT cetu 220 B.
1. UYepes kaxxapie 10 rpagycoB MOHMKEHHS TEMIIEPATYPHI 10 KCXOJIHOTO 3HAYEHHUS B
KaMepe 3ammcarh Noka3aHus udpoBoro ommerpa B Tadbauiy 1.
8. I1o nosmy4eHHBIM JaHHBIM IOCTPOUTH XapaKTEPUCTUKH TEPMOPE3UCTOPA ITPU
HarpeBaHUM M TIPU OCThIBAHMHU TerUIoBoi kamepsl R=f(°C).
9. Jl1s Kask10T0 OmbITa ONPEAETUTh TEMIIEPATYPHYIO pa3HOCTh A R nokazanuii
OMMeTpa.
10.  IlocTpouTb ycpeIHEHHYIO XapaKTepUCTUKU TEPMOPE3IUCTOPA.

KoHnTpoJsbHbBIE BONIPOCHI:

1. Kak knaccupunupyroTcst mpeoOpa3oBaTeny.

2. B 4eM JOCTOMHCTBO M HEAOCTATKH MEIHBIX TEPMOPE3UCTOPOB.

3. B 4eM J0CTOMHCTBO M HEJIOCTATKH ITOJYIIPOBOIHUKOBBIX TEPMOPE3UCTOPOB.

4. Yro Takoe TepMonapa U Kak OHH UCTOJIb3YIOTCS JUIsl U3MEPEHUS TEMIIEPaTypHl.
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[Tpaktuyeckas padora Ne5
Pacuet TouHoCTH M3MEpEHUI
Heab paboThl: HAYYUTHCS BEIOMPATH U3MEPHUTEIBHBINA TPUOOP, 00SCIICUNBAIOIIHMA

HaNMMCEHBIIYIO IIOTPECHIHOCTD ITPHU U3MEPECHUU SaﬂaHHOﬁ (bHSH‘IGCKOﬁ BCJIIMYUHBI.

Wcxonnbple qaHHBIC JJ1S BBIOJHEHUS paOOThl TPUBEACHBI B TAOIHIIE.

Ne BapuaHTa | U3mepaemas Mpubop 1 Mpunbop 2
BeMYMNHA Mpepen Kn. ToyHOCTH Mpepen Knacc
TOYHOCTU
15 100 mkA 500 mKA 1,0 300 mKA 1,5

Jl1s BBIOJTHEHUS. pabOThl HEOOXOAUMO BOCIONIB30BaThCs (POPMysIaMU OTHOCUTEIBHOM U
IIPUBEJCHHOM MOTPEIIHOCTH.

KoHTposbHbIE BOIIPOCHI:

1) [latb ompezeneHUue OTHOCUTEIBHOM NOTPEITHOCTH.

2) /[latb ompejesieHue PUBEACHHON TOTPEIIHOCTH.

3) [arp onpenenenne abCOMOTHOMN MOTPEITHOCTH.

4) Or 4ero 3aBHCHT IOTPEIIHOCTh H3MEPUTEIHLHOTIO IPHOOpA.

5) Kak 00603Ha4ar0TCs KJIACChl TOYHOCTU M3MEPHUTEIILHBIX IPUOOPOB.

[TpakTuueckas pabora Nel
Pacuer TouHOCTH M3MeEpEeHUH
Leab padoThl: HAYYUTHCS BHIOUPATh U3MEPUTENBHBII PUOOD, 0OECTICUNBAIOIIHIA
HaMMEHBIIYIO TIOIPEIIHOCTD TPU U3MEPEHHUH 3aJaHHON (PU3HMUECKON BEITUYHHEI.
Vcxonuble qaHHble 1715 BBIOJIHEHUS paboThl IpUBEICHBI B TAOIUIIE.

Ne BapuaHTa | M3mepsemas Mpnbop 1 Mpunbop 2
BeMYMNHA MNpepen Kn. ToyHOCTH Mpepen Knacc
TOYHOCTU
16 50 mB 75 mB 2,5 300 mB 1,5

JU1st BBIOJTHEHUS. pabO0Thl HEOOXOAMMO BOCIIONIB30BaThCs (POPMySIaMU OTHOCUTEIBHOMN U
IIPUBEJCHHOMN MOTPEIIHOCTH.
KoHTpobHBIE BOIPOCHI:

1) aTh onpeneneHne OTHOCUTEIHHOM MOTPEITHOCTH.

2) latb ompe/enenre IpuBeIeHHOM MOTPEIIHOCTH.

3) Hatb onpenenenue abCOMIOTHON MOTPEITHOCTH.

4) OT 4ero 3aBUCHT MOTPEIIHOCTh U3MEPUTETHHOTO TPHOOpA.

5) Kak 0603HauatoTcst Kjacchl TOYHOCTH U3MEPUTEIbHBIX PUOOPOB.
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lNpakmuyeckasi paboma Ne6

l'Noeepka cpedcme uamepeHul

Henapr pabGorbl: u3yunTh 1) U3MEpPUTENBHBIE CXEMbl IIOBEPKM M3MEPUTEIEH TOKa MU
HANpsDKEHUs; 2) METOAUKY BHEIIHEr0 OCMOTpa MpHOOpa O €ro MOBEpKH; 3) METOAMUKY
OTIpeNieJIeHNs] OCHOBHOW TOTPEIIHOCTH M BapuallMM IOKa3aHWK HM3MEPHUTEIHHOro mnpubdopa
METOJIOM MCYHCIICHUS ero NMoKa3aHUil ¢ MmokKa3zaHUsAMU 00pa3LoBOro npuodopa.

B oannotl pabome: 1) 1yst yCTaHOBIICHHSI COOTBETCTBUS MPUOOpa 0003HAYCHHOMY Ha HEM
KJIacCy TOYHOCTH TIPOBEPSIeTCS TOJBKO €ro OCHOBHAasg IOTPEUIHOCTh; 2) JOIMycKaercs
BO3MOXHOCTh IIOBEpKHM JMOO ammepMeTpa (MWUIHAMIIEpMeTpa), Ju00 BOJBTMETpa
(MMJUTMBOJIBTMETPA) MArHUTOAJNIEKTPUYECKOM CHCTEMBl B 3aBHCHUMOCTH OT KOHKPETHBIX
ycroBui  mabopatopuii. B kauecTBe mpuMepa MOXHO YKa3aTh Ha BO3MOXKHOCTH IOBEPKHU
MuramnepmerpoB M260M wim M2001 kitacca TouHOCTH 2,5 ¢ KOHEUHBIM 3HAYEHHUEM IIIKAJIbI
SMA, UCTIONB3YS MIPU 3TOM B KauecTBe 00pa3moBbIx mpubops! Tuna M2020 nim M1109 kmacca
touHoctr 0,2 ¢ KOHEYHBIM 3HAuY€HHWEM IIKajdbl O6MA; 3) B KauecTBe HCTOYHHKA IMUTAHUS
U3MEPUTEIBHOM CXEMBI PEKOMEHIYeTCsl IPUMEHUTD TPAH3UCTOPHBIN CTa0MIIN3aTOP C BEICOKUM
KO3 GUIIMEHTOM CcTa0WiIM3alMk, 4YTOObI MYyJNbCALMKA BBIXOJHOTO HANpsDKeHUs( TOKA)
NPaKTUYECKH OTCYTCTBOBAJIH.

Cxema usmepenus u memoouueckue ykazanus. Cxema puc.l. Jlo BKIIOUEHHS CXEMBI K
WCTOYHUKY MUTaHUSI HEOOXOAMMO BBECTU cOMpoTHBIeHUs peoctatoB R1 u R2 ( Touku 2 u 4 ).
CTpenku W3MEpHUTENbHBIX MPUOOPOB MOJKHBI HAXOIWUTHCS HAa HYJIEBBIX OTMETKAax IMIKall.
YCTaHOBHUTh CTpPEIKH NPHUOOPOB B TaKOE TMOJOXKECHUE MOXHO, TOJB3YSACh KOPPEKTOPaMHU.
['pyboe perynupoBanue mpou3BoasiT peoctaroMm R1, a mnaBHoe- R2. [lpu perynupoBanuu Toka
HEOOXOJUMO CJIEUTh, YTOOBI CTpEJKa IOBEPSIEMOro MPUOOpa MOCTEICHHO IOAXOIHIa B
Ka)X10M MOBEPSEMON OTMETKE IIKAJIbI TOJIBKO C OJJHOM CTOPOHBI, HE MEPEXOS 3a HEE.

J 2 R'r

PR L

Puc.1 Cxema noBepku n3mMepuTelns Toka

Cxema puc. 2. JIo BKIIOYEHHS CXEMbl K UCTOUYHUKY MHUTAHUS HEOOXOJUMO: B CXEME pHLC.
2.a moJBYHOK peoctarta R1 ycTaHOBUTH B HIDKHEE TMO0KeHue( Toukal ) ¥ BBECTH MOJHOCTHIO
peoctat R2(Touka 4); B cxeme puc. 2.0 MOJI3yHKH 000UX PEOCTATOB YCTAHOBUTH B MOJIOKEHUE
OKOJIO TOYKHM 3 COEJUHEHHUS 3THX PEOCTaTOB; MPHU STOM IOJIOKEHUH MOJI3YHKOB PEOCTATOB
HaINpsHKEHHUE B M3MEPHUTEIHHYIO CXeMY HE TIOCTYIAEeT TOCie BKIFOUEHHSI ICTOYHUKOB MTUTAHUSI.
['pyOyro perynupoBKy HanpsHKEHUS BBIMOTHSIOT peoctaToM R1 ¢ G0mbIIMM COMpOTUBICHUEM, a
IUTaBHYIO - peocTatoM R2 ¢ ManbIM conpoTuBiIEHUEM.

Puc.2 Cxembl mOBEpKH
BOJIbTMETPA

] "

e

a)l
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IHopsinok BbINOJHEHUS PAdOTHI.

1.03HAKOMUTBCSI C TPUMEHAEMBIMU IpHOOpaMH M OOOPYIOBaHHEM U YOETUTHCS B HX
COOTBETCTBUM TPEOOBAaHUAM PabOTHI U 3aJaHHUS.

2.Ilpou3BecTy BHEIIHWH OCMOTpP TOBEpseMOro mnpubopa. 3agauyd BHEIIHETO OCMOTpa
ABIIseTCS OOHapyxkeHHue NedeKTOB, KOTOpPble MOTYT NMPHUBECTH K OMIMOKAM MpU HU3MEPEHHUSX,
ObicTpoii mopue npubopoB. K Takum nedexram OTHOCSTCA: a) HAIMYHE B Kopmyce npubopa
TPELIMH W LIeJeH, Yepe3 KOTOpble BHYTPb KOPIyca MOXKET IPOHUKHYTh IbLUIb WK Biara; 0)
CTEKJIO YKpPEIJICHO HENPOYHO WM HMMEeT TpEIluMHy; B) IIKaia Mpubopa IMokopoOieHa,
OTKJIEWJIaCh WJIM 3arpsi3HEHa; T') UCKpHUBJIEHa cTpenka npubopa. [Ipm BHemHeM ocMoOTpe
IpOBEPsIETCS TaKkke paboTa KOPPEeKTopa, KOTOPHIH JTOHKEH CMEIaTh yKa3aTelb npubopa B 00e
CTOPOHBI OT OTMETKH MEXaHWYECKOIo HyJs Ha 5% JUIMHBI MIKabl y YCTAHABIMBATH €I0 TOYHO
Ha HYJb.

3.Cobpath cxeMy U3MEpEHUsSI U YyCTAaHOBUTH PETYIUPYEMbIE AIEMEHTHI B COOTBETCTBYIOIIHE
II0JIO’KEHHUS COTJIACHO OIMCAHUIO.

4. Tlocne npoBEpPKU CXEMbI BKJIIOYUTh UCTOUHUK MMUTAHUS U IPUCTYIUTH K paboTe.

5. C nomoupl0 peryaupyommx 3JIEMEHTOB IUJIaBHO IMEPEMECTUTh CTPEIIKY MOBEPSIEMOro
npubopa OT HYJEBOTO MOKa3aHUS 0 MAaKCUMAJILHOTO M OOpaTHO M YOEIUTHCS B OTCYTCTBUHU
TPEHUS CTPEJIKH.

6. Ilporperb mpubop B TeueHwe 15 MHUH. TOKOM, COOTBETCTBYIOIIUM HOMHHAIBHOMY
3HAYEHUIO M3MepseMoro 3HaueHus. llocie BbIKIIOYEHHS MpUOOpa MPOBEPUTH, HAXOAUTCS JIH
yKazareib Ha HYJIEBOW OTMETKE IIKajbl. B ciyyae HE0OXOIMMOCTH C MOMOULIbIO KOPpPEKTOpa
YCTaHOBUTH yKa3aTellb Ha HYJIEBYIO OTMETKY.

7. OnpenenuTb OCHOBHYIO IMOTPEUIHOCTh M BapHALlMU TIOKAa3aHUH TOBEpseMoro mnpubopa.
Jns oTOoro: a) IUIaBHO YBEJIMYMBAs 3HAYCHHE HM3MEPSIEMON BEJIMYMHBI, YCTaHABJIMBAIOT
yKa3aTelb MOBEPSEMOro Mprudopa MOoUepEAHO Ha KKIYIO YHCIOBYIO OTMETKY IIKalbI(ALl) U
3alKCHIBAIOT COOTBETCTBYIOIIME UM TIOKa3aHUs o00pasuoBoro mnpubdopa (AoB): ykazaTelb
JOJDKEH KaXKIbIM pa3 MOAXOAUTh K OTMETKE IIKajdbl C OJHOM cTopoHbl ;0) Joias 1o
MaKCHMaJIbHOW OTMETKH ILKaJbl, HEOOXOIMMO J1aTh HEOOBIIYIO IEPErpy3Ky, YTOObI yKa3aTeb
JOMEN 10 yrnopa, a 3aTeM, IUIABHO YMEHbIIAs 3HAYEHHUS M3MEPSIEMOM BEJIMYHUHBI, BHOBb
YCTaHaBJIMBAIOT, TaKXXe C OJHON CTOPOHBI, yKa3aTeldb MOBEPSIEMOro MpuOOpa Ha KakKIyro
YHUCIIOBYI0 OTMETKY WM 3alMChIBAlOT COOTBETCTBYIOIIME IOKa3aHUs oOpa3loBOro mnpubdopa
(Aomn).

8. Beruncauth aOCOIIOTHBIE U MPUBEIECHHBIE TOTPEIIHOCTH U MOMPABKH, BBIOMpas ISl 3TOTO
Oosblee 3HaYEHUE JUI KaX10M mapbl aOCOMIOTHBIX MOTPEUIHOCTEH, MOIYUYEeHHBIX JJIs TaHHON
TOYKHU. BEIYHCINTD Bapuanuio mokazanuil. Berancnenne mpousBoauTs Mo Gopmyiam:

A=A, -Ayy,=AlA,, - 100:-A=A;-A

}/eap = (Aos _AOH)/AH(,M 100,

rae A-abcoioTHas MOTPEIIHOCTh; ANl- MOKa3aHHe MOoBepsieMoro npuodopa; Ao- mokaszaHus
00pas1oBoro npuobopa; 7Y,,- NPHBEAECHHAs HOrPENIHOCTh NpPHOOpa B MpPOIEHTaX; AHOM-
KOHEUYHOE 3HAYCHHE Kbl (HOPMHUPYIOIlee 3HAUE€HNE) TIOBEPSIeMOro npudopa; -A- mormnpaBka;
Yeap~ BApHALMS MOKA3aHUM B TIPOLIEHTAX.

Pe3ynbrarel HaOMIOACHNI 1 BBIUMCIIEHHH 3anucaTth B Tab. 1
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Tabmumna 1
Hokazanusn Hokazanusn Abconomuule Ilpusedenn | Bapuayu
Ilosepaemo-| odpazyosozo npudopa nozpeuwtHocmu as A
20 npubopa| Ilpu Hpu Hpu Ipu nozpewnoc | noxazamu
Au, A(B) yeenuuenuu | ymenvuenu | yeenuuenuu| ymemo mb Pyp, % i Poap, %0
moka u moxa| moka uienuu
(nanpsascen | (nanpsaxcen | (nanpayxcen | moka
us) Aod usa) Aon, | usa) A, A(B) | (nanps
,LA(B) A(B) Jicenus)
A, A(B)

9. [IpoBepuTh HE MPEBOCXOIAT JIM TOTYYCHHBIC 3HAHUS TTOTPEITHOCTH MprOopa( Kaxa0e u3
JBYX 3HAYEHHUH B KaXXIOH MOBepseMON TOYKE) MPENeoB JIOIMYCKAaeMbIX JJISi HErO0 OCHOBHBIX
a0COJIIOTHBIX MOTPELIHOCTEN U Bapualuy MOKa3aHUM.

11. CocTtaBuTh OTUET MO YCTAHOBICHHOM (opMe.

Tabnuua 2

Bapuant IToBepsieMblit Koneunoe Touku [Toka3zanus ITokazanus
npudop ¢ 3HaYCHUE IIKaJIbI 00pa3moBoro | 0O6pa3OBOro

KJIacCCOM IITKAJIBI npubdopa nmpudopa

To4HOCTH 1,5 (cusTble Ipu | (CHATBIE IPU
YBEJIUYEHUH | YMEHbLICHUN

TOKa WJIN TOKa WJIN

HaNpsOKEHUs1) | HalpspKEHMs])

1 2 3 4 5 6
1 Amnepmerp 5 1:2:3:4:5 0,95; 2,05; 1,16; 2,02;
3,045; 4,006; 2,94, 4,01,

4,93 4,98

2 BoasT™meTp 5 1,2;3;,4;5 0,95; 2,05; | 1,001; 2,008;
3,045; 4,006; | 2,99; 3,007;

4,93 4,2,512

3 Amniepmerp 10| 2;5;7;8;10 2,07;4,95; | 2,006; 5,04,
7,01; 7,99; 9,98 7,07, 8,12;

10,001

4 BoasT™meTp 10| 2:5:;7:8;10 2,07; 4,95; 1,97; 5,001;
7,01; 7,99; 9,98 7,09; 8,18;

10,009

5 Amriepmerp 151 3:5:;9:12; 15 2,67:5,01;9; 2,96: 4,98;
11,99; 15,001 | 8,89; 12,01,

15,005

6 Bonbr™merp 151 3;5;9;12; 15 2,67,5,01;9; | 2,99; 5,005;
11,99; 15,001 | 9,01, 12,12;

14,96

7 Amnepmerp 20| 5;8;10; 15; 5,03;7,86; | 4,94, 7,993;
20 10,11; 14,93; 10,001;
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20,01 14,992;

20,01

1 2 3 4 5 6
8 Bonber™eTp 20| 5;8;10;15; 5,03;7,86; | 5,005; 8,01;
20 10,11; 14,93; 10,12;

20,01 15,024;

20,013

9 AmMriiepmerp 25| 5;10; 15;20; | 4,93;9,96; 15; 4,999;
25 20,07; 25,004 10,006;

15,106;

20,07;

25,025

10 BonbeT™eTp 25| 5;10; 15;20; | 4,93;9,96; 15; | 5,001; 10,08;
25 20,07; 25,004 | 15,04; 19,96;

24,901

11 Amnepmerp 30 10; 15; 20; 10,1; 14,98; | 10,01; 15,04;
22; 30 20,15; 22; 20,02;

30,047 22,001;

29,84

12 BoasT™meTp 30 10; 15; 20; 9,65; 14,86; 10,007,
22; 30| 20,1;22; 30,07 14,963;

20,04;

21,992;

29,63

13 AmMriepmerp 50 10; 20; 30; 10,17; 20,097; | 9,96; 19,904;
40; 50 30,042; 40,4, 29,804;

50,09 38,906;

48,14

14 BonbT™meTp 50 10; 20; 30; 9,51; 19,71; 9,64; 20,1;
40; 50 | 30,047; 40,44, 30,04,

50,19 40,006;

49,64

15 Amnepmerp 100 25; 45; 50; 24,006; 45; 25,0205;
75; 100 49,09; 74,88; | 45,04; 50,32;

100,001 74,98;

100,01

16 BoasT™meTp 5 1:2:3:4:5 1,02; 2,01; 1,11; 2,02;
3,045; 4,08; 3,33; 3,98;

4,93 5,04

17 Awmrmiepmerp 5 1,2;3;,4;5 0,95; 2,03; | 0,994, 2,12,
3,045; 4,06; 2,96; 3,95;

5,03 5,08

18 BonbeT™eTp 10| 2:5:7:8:;10 1,97:; 5,05; 2,04: 5,09;
7,01; 7,99; 6,86; 8,05;

10,18 10,003

19 Amriepmerp 10| 2:5:7:8:;10 1,97:; 5,05; 2,22: 493;
7,01; 7,99; 7,01; 7,91;

10,18 10,1

20 Bonbr™meTp 151 3;5;9;12; 15| 2,97;5,04; 8,9; 2,97; 4,96;
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11,99; 15,001 8,89; 12,1,

14,93

21 Amnepmerp 151 3;5;9;12; 15 2,67,4,91;9; | 3,004, 5,022;
11,79; 15,01 | 8,97; 11,998;

15,013

1 2 3 4 5 6
22 BoasT™meTp 20 | 5;8; 10; 15; 5,07;7,9; | 4,699; 8,005;
20 10,03; 15,083; 10,008;

20,02 | 14,996; 19,9

23 Amrmiepmerp 20 | 5;8; 10; 15; 5,03; 8,06; | 4,888; 8,00;
20 9,88; 14,93; 10,08;

20,11 15,022;

20,03

24 BoasT™meTp 25 | 5;10; 15; 20; 5;10,06; 15; | 4,99; 10,05;
25 20,07; 25,04 15,026;

19,87; 24,81

25 Amnepmerp 25 | 5; 10; 15; 20; 5,02; 10,01; | 4,86; 10,03;
25 15,1; 20,07; 15,12; 20,4;

25,04 25,006

26 BoasT™meTp 30 10; 15; 20; 10,1; 15,08; | 9,83; 15,07,
22; 30 20,1; 22; | 20,2; 21,68;

30,045 30,1

27 Amnepmerp 30 10; 15; 20; 10,1; 15,08; | 10,1; 15,03;
22; 30 20,1; 22; | 19,66; 21,79;

30,045 30,03

28 Bonbr™meTp 50 10; 20; 30; 10,1; 20,11; | 10,1; 20,12;
40; 50 | 30,047; 40,44, 29,3; 30,5;

50,09 40,008;

50,099

29 Amriepmerp 50 10; 20; 30; 10,1; 20,11; | 9,89; 19,62;
40;50 | 30,047; 40,44, | 30,08; 40,12;

50,09 50,2

30 BonbT™meTp 100 25; 45; 50; 24,006; 45; | 25,02; 45,51,
75; 100 49,09; 75; | 50,27; 75,2,

100,001 99,932

31 Amnepmerp 150 30; 45; 50; 30,006; 45; | 29,36; 45,51,
90; 150 49,09; 89,99; | 50,27; 75,2;

150,001 149,932
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lNpakmu4deckas pabomalNe7
Tema:Bp1Oop THIIA 3JTIEKTPOHHOTO OocIiuiorpada

Hesas padoTsbl uzyuums: 1) MeTOIUKY BBIOOpaA MprOOpa M pekrMa ero padoThl; 2) TEXHUKY
0€30I1aCHOCTH.

[Ipu HaOmOOEHMM WM HCCIEIOBAHWU HANPSOHKCHUS HA HSKpPaHEe OCHOBHBIM TpeOOBaHUEM
SBJISIETCSL TTOJy4eHUE HEHCKaXEHHOW (OpMBI HaOMI0aeMOro curHaiga. JTo TpeOoBaHUE B
OCHOBHOM BBITIOJHSIETCS TIPH MTPABUILHOM BBIOOpE THIIA ocIuriorpada u pexxuMa ero padoThl,
NPaBIJIBHOM MOJKJIIOYEHUE OcIuiorpada K HMCCIEAyeMOW IeNd M ONTHUMAJIbHBIX pa3Mepax
U300paxeHUsl.

OcHoBHBIE TIapameTpbl ociiuiorpada cienyromue: 1) quamerp skpana DJIT, oT kKoToporo
3aBUCHUT pa3Mep OCLUJUIOTpaMMBbl; 2) cxeMma BBOAA (OTKPBITHIM WM 3aKpBITHIN); 3) 3HaueHUE
BXOJIHOTO CONPOTHBIICHUS U BBIXOJHON €MKOCTH; 4) IIHUPUHA MOJIOCHI POMYCKAHUS YCUIUTENSA
KaHaja BEpPTUKAJIBHOIO OTKJIOHEHHUS; S5) UYYyBCTBUTEIBHOCTh KaHAIOB, T.€. 3HAaYCHHE
KodpuIMeHTa OTKJIOHEHUS [0 HANpsHKECHUIO KaHala BEePTHUKAJIbHOTO OTKJIOHEHUS U
KO3 QHIIMEHTa U JUIUTEIBHOCTH PAa3BEPTKU; B TEXHWYECKHUX JAHHBIX ocuuuiorpada oObIYHO
YVKa3bIBAIOT JIBa 3Ha4yeHHs Kod(p(uUIMEeHTa OTKJIOHEHHUS TMpH I[0Jaye CUTHala: a) uepes
YCUJIUTEINb; 0) HEMOCPEACTBEHHO HAa BEPTUKAJIBHO OTKJIOHSIOUIME IUIACTUHBI, 6) MaKCUMaJIbHO
JOTycKaeMasi aMIUTUTyJa HaIpsDKeHHUS HUCCIEAYyeMOro CurHana; 7) MHUHUMAJbHBIA pazmep
HAIpsDKEHUS HCCIENyeMOro CHUTHajla, Ipd KOTOpOM oOOecnedMBaeTcs Kiace TOYHOCTH
ocuwiutorpada; 8) BHIBI pa3BepTOK M POJA CHUHXPOHHM3AIUU (BHEWIHSs, BHYTpPEHHSA); 9)
BO3MOXXHOCTh HM3MEpEHHs, CIIOCO0 ¥ 3HAUYeHHE TIOTPEIIHOCTH HW3MEPEHUs aMIUTUTYAbl |
BPEMEHHBIX MHTEPBAJIOB UCCIIEyeMbIX CUTHANOB; 10) rabapuTHbIE pa3Mepbl U Macca.

Cremyer OTMETUTB, YTO MPABHIBHBIA BHIOOP ocumiuiorpada st KOHKPETHOTO M3MEpPEHHUS
SBIISICTCSA CIIOKHOM 3a7adell W Ui ee pelIeHUs] HeoOXOIUMBI HE TOJIBKO XOpolllee 3HaHHe
pabotsl ocummiorpada, Ha3HAYSHHUSI €T0 OTAEIBHBIX JIEMEHTOB U X BIMSHUE HA PE3yJbTAThI
U3MEpPEHUs], HO U HAJIM4Ke MPAKTUUYECKOro OMbITa paboThI.

dopMa W aMmIUIMTyJa HCCIEAYEMOTO CHUTHAJIa CYIIECTBEHHO BIHMAIOT Ha BBIOOp THUTIA
ocuuiuiorpada u pexuma ero paboThl.

1. Tlpm wucciaenoBaHUM NEPUOAMYECKUX HAINpPsDKEHUH TNPUMEHSIOT ociuiorpad ¢
NEpUOJIMYECKON  pa3BepTKOM, JJIUTEIBHOCTh KOTOPOW JOJMKHA OOECIeYUTh MOJydeHHe
OCLMJIOTPaMMBl ¢ HEOOXOAMMBIM 4YHCIOM HepuojaoB. Tak, Hampumep, €Ciau HCCIEeTyeTcs
CHUHYCOUJAJIbHOE HampshkeHue ¢ opueHTtupoBouHod wyactoroil 20kI'm (T=50 Mxc) m Ha
OoCLMJUIOTpaMMe HEOOXOJMMO MOJMYYUTh MATH MEPHUOJOB ITOrO HAMPSKEHUS, TO JUINTEIbHOCTh
pa3BepTKH BeIOMparoT paBHOH Tp=250 MKc.

2. Jlns wccnenoBaHWS OJMHOYHBIX HMITYJIBCHBIX CHTHAJIOB, ITOCIIEIOBATEIHLHOCTH
UMITYJIbCOB C OOJBIION CKBa)XKHOCTBIO HEOOXOAMMa >KAyIlas pa3BepTKa OIpeeseHHON
qurtenbHocTu. Tak, Hampumep, eciau HCCIEeNyeTCsl UMITYJIbC C JUIMTEeNbHOCThI0 40 MKC U
gactoToil moBTropenus f =200 ['u, a ocummorpaMMa JOKHA COAEPKATh YETKOE N300paKeHUe
OJTHOTO HMMITYJIbca W 3aHUMaTh ITOJOBHUHY JIMHWUU Pa3BEPTKH, TO JJIMTEIBHOCTH DPa3BEPTKU
BeIOMpatoT paBHOil 80 Mkc. Ilpu wuccrnenoBaHuM mepenHero M 3aJHero (poOHTOB HMITYJIbCa
HAYaJio pa3BEPTKH JOJKHO OINEpekaTh UCCIeAyeMblii UMIYIbC Ha BpeMs t1<t,/2 (mpu OonbiieMm
OTIEpEeKEHUU 3aJHUI (POHT UMITyJIbCca He OyeT HabM0aThes).

3. Heuckaxxennoe BocmpousBeneHue Ha skpaHe OJIT ¢Gopmbl pasnMuHBIX CHUTHAJIOB B
OOJBIION CTEMEeHU 3aBUCUT OT MOJIOCHI MPOIYCKaHUS BEPTHKAIBHOIO KaHala ocuuiuiorpada.
Tak, Hampumep, JUIsl MOJyYEHHUsT OCHUJUIOTPAaMMbl C HEMCKaXEHHON (OpMON MPSIMOYroJbHOTO
UMITyJIbCa JUIMTENBHOCTBIO t, Toyoca mpomyckaHus ocuwuiorpada, T. €. BbICIIas 4acToTa
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IOJIOCHl MPOINYCKaHWUS YCWIUTENs BEpPTUKAIbHOrO KaHama, F,.>2/t,. Ilpu 3ToM HCcKakeHHe
¢GpoHTOB HaOIIOAaEMOr0 WMIYJIbca B OOJBIIMHCTBE CIIY4aeB COOTBETCTBYET JOMYCTHMBIM
HOpMaM.

IIpn HeoOXxomuMOCTH HAONIOAEHHA HMITYIbCOB C MalbIMM HCKaKEHHAMH UX (QpoHTa t4
BEPXHIOIO IPAHUYHYIO YaCTOTY BBIOMPAIOT UX ycioBus Fg > 0,35/,

B yHuBepcaJIbHBIX ¥ 3allOMHHAKOIIMX OCHHUIOrpadax BBICIIAS YacTOTa  IOJOCHI
npomyckanus konebaercs oT 1 7o 80 MI'm, a B ckopoctHbiX - ot 0,35 10 5 I'T'1n.

4. KosppunueHT OTKIOHEHUS WJIM YyBCTBHTEIHHOCTh BBIOMpPAEMOTo ociuuiorpaga
OTIpEJIeTIsIeTCSl  aMIUIMTYJOW HCClelyeMoro curHana. llpm paHHOM ammiMTyne CUrHaia
KOO(PPHUIMEHT OTKIOHEHUS JOJKEH 00eCHeuuTh MOJYYEHHUE OCIMIUIOTPAMMBI C YIOOHBIM s
HaOJIIOICHNS pa3MEpPOM I10 BEPTHUKAJIE.

5. Ilpu BwIOOpe ocummiorpada clIeayeT TaKXKe YYHTHIBATh €r0 BXOJHBIE aKTUBHOE
CONPOTHUBJICHUE M €MKOCTh. X 3HaUCHHs OJDKHBI COOTBETCTBOBATH MapaMeTpaM HCCIIEAyeMOi
CXEMBbl M XapaKTepUCTUKAM cuUrHana. Tak, Hanpumep, IpH HCCIEAOBAHUU IPSMOYTOJIbHBIX
UMITYJIbCOB ¢ KPYThIMH (pPOHTAMH HEOOXOAWMO BBIOMPATh MPHOOP ¢ MUHUMAIBHOU BXOIHOM
€MKOCTbIO, 4TOOLI HE YBCJINYHUTDE AJTUTCIIBHOCTD (prHTa HMITYJIbCA.

[Monkmrouenue ocumiorpada K KojaebaTeTbHOMY KOHTYPY MOXKET BBI3BaTh 3HAYHUTEIBHYIO
paccTpoiiky ero, T. K. MapajUleIbHO KojeOaTelbHOMY KOHTOPY MPUCOEIUHSETCS BXOJHAS
emkocTh ocumiutorpada. LlyHTupyromee AeiicTBUE aKTUBHOTO BXOJHOTO CONPOTHUBIICHUS
npubopa Ha HU3MEPSEMYIO0 Lellb MOXKET BbI3BATH [OMOJHUTEIbHBbIC, MHOI/IA 3HAUUTENbHBIE
HOTPEIIHOCTH W3MEPEHUs], aHAJIOTMYHO PACCMOTPEHHOMY BIJIMSHUIO BXOJHOI'O COINPOTHBIIECHUS
BOJIbTMETpA MPU COSAMHEHHE €ro K U3MEpsSEeMOi LIeTu.

[ToaTOMy MOXXHO BOCHOJIB30BaThCSl HM3JI0KEHHBIMU paHEE COOOPaKEHHSIMU IO BBIOOPY
COOTHOIIEHUN MEXIy BXOJHBIM AaKTUBHBIM CONPOTHBJICHHEM MpHOOpa W COMPOTHUBICHUEM
U3MEPSIEMOM LIETIH.

Ocummorpa(b IMOAKIIFOYACTCA K UCTOYHUKY UHCCICAYCMOI'0 CUTHAJIa C ITOMOIIBIO KOPOTKHX
IMPOBOAOB HpHU HUCCIICAOBAHUH HEIIPCPLIBHLIX CHIHAJIOB HHM3KOM YacTOTHI MJIM KOAaKCHAJIBHOI'O
Kabens IIpu HUCCIACAOBAHNN HUMITYJIbCHBIX CHUTHAJIOB U CHUTHAJIOB BBICOKOM YaCTOTBHI. CJ'ICI[YCT
INOMHHUTBH, 4YTO IIPHU HCCICAOBAHUNU IMOCTOAHHBIX W MCIJICHHO MCHAIOIINUXCA Haprl)KeHI/Iﬁ
HCO6XO,I[I/IMO MMOJIB30BAaThCA OTKPBITBIM BXOJOM OCI_[I/IJ'IJ'IOFpaq)a.

[Tpu pabdote ¢ ocuusorpadom Jiro6Oro TUITA HAZIO COOTIOATh CIEYIONIME TpaBuIa.

1. Mo BxmroueHuss mpubopa B CeTh MOBEPHYTh PYUYKY PETYIMPOBKH SPKOCTH O OTKa3a
IIPOTHUB YaCOBOM CTPEIIKH.

2. BxumouuTs npubOp B CETh U MOCIE €ro MPOrpeBaHMs BBECTH SPKOCTh U C(HOKYCHUPOBAThH
CBETSIIIUECS MATHO, YCTAHOBUB €T0 B IIEHTPE dKPaHa.

3. BriOpats Tpebyemyro pa3BepTKy, KOAQPHUIMEHT pa3BepTKH WIN AUANA30H YacTOT.

4. TlomoOpaTh 4YacTOTy pa3BepTKH H aMIUIMTYAY CHHXPOHH3AIMUA IS TIOJTyYeHUS
HEMOJABIKHOTO H300pakeHusi, YAOOHOro sl HccienoBaHus M u3MepeHus. Heobxomumo
IIOMHUTH, YTO YCTOHuUMBas paboTa TeHepaTropa pa3BEpPTKH TOCTUTACTCS TOJBKO MpPH ToJade
HaNpsDKEHUs CUHXPOHM3AIMK OIpe/leIeHHOW aMIuTyAbl. Ee moaduparoT skcrnepuMeHTaIbHO
(HauMHAasT ¢ MUHUMAJIBHBIX 3HAYCHWH) CIEUAIBFHBIM IMOTCHIIMOMETPOM, py4Ka YIIPaBJICHUS
KOTOpBIM OOBIYHO BBIBOAMTHCS Ha TMEpeNHIO MaHenb mnpubopa. He crmemyer momyckarthb
CIIMIIKOM  OOJNBIIUX HANPSHKCHWH CHHXPOHHM3AaMM BO W30€kKaHWE TaK Ha3bpIBaeMOM
NEePEeCUHXPOHU3AIINH, BBI3bIBAIOIEH IpOOJICHHE PA3BEPTKU.

5. ITlomoOpars ko3puuMeHT OTKIOHEHUS (KO3PPUIMEHT YCUJIEHUS BEPTHKAIBHOIO
KaHasla) TaKUM 00pa3oM, 4TOOBI MOIYYUTh HA SKpaHe npubopa n3odpakeHue curHana, yao0Hoe
JUTSE U3MEPEHUS M UCCIICIOBAHMSL.
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6. Perymupyst GOKyCHPOBKY U SPKOCTb, TOOUTHCS TOJYYCHHS] HanOoJiee TOHKUX U YETKHUX
JMHUAN N300paKeHHs Ha 3KpaHe paboTa ¢ MUHUMAJIbHOM SPKOCTBIO YBETMUMBACT JIOJTOBEYHOCTD
TPYOKH U yMEHBIIIAET IMOTPEITHOCTh H3MEPCHH.

Vkazanus no mexuuxu 6ezonachocmu. 1. Ilpen skcruryatanueil HEOOX0IMMO BHUMATEIIBHO
U3YYUTh TEXHUYECKOE ONMHMCAHUE W HMHCTPYKIMIO IO JIKCIuTyaranuu ocumiuiorpada. 2. Ipen
BKIIIOUEHUEM TpUOOpa B CETh €ro HEOOXOIMMO HAAEKHO 3a3€MIIHTh, Ui Yero OOBIYHO Ha
nepeIHeH MaHelu UMEeTCsl CrelnanbHas kiemma. 3. PaboTa ¢ mpruOopom, BEIHYTHIM U3 KOXKYXa,
OIMIaCHO BBUAY HAJIMYUS BBICOKHUX HaHpH)KeHI/If/'I.

Pexomengaunu no Beidopy ocunsuiorpaga

[Ipu perucrpanuu rapMOHHYECKUX KOJeOaHU BBIOOp ocuuiuiorpada onpeneseTcss HKHen
u BepxHed wacroramu AUYX kamanma Y W 3HaueHHEeM Kod(pQUIMEeHTa OTKIOHEHHs. Yacrora
HCCJICYEMOT0 CUTHAJIa JO/DKHA HAaXOAMThCS B paboyem nuama3oHe kaHama Y. HeoOxomumbrii
KO3 UIMEHT OTKIOHEeHUs ompenensercs u3 cootHomenus x, =U_ /1 (1). Tlonoxum, gro

UCCIIeyeMblil TapMOHUYecKuid curHan uMeetr ammuutyay 10 mB. Ocmwinorpag tuna Cl- 64
umeeT KaHait U Y ¢ koa(hurmenTom otkioHeHus K,, perymupyemsiii B mpenenax ot 0,005 mo
10B/aen. Pabouas wacth 3kpaHa umeer BoicoTy 6 nmen. (48 mm). Cormacuo (1 )upu k, = 0,005
OTKIIOHGHHE B BepTUKaIbHOM HampasieHnn |6=Usx/ks=10%102/0,005 =2 pen. Ilommbiii
BEPTUKAIBHBIA pa3Mep OCHUIIOTPaMMBbI, OMpeeNiseMblii, pa3MaxoM KosiebaHuil (0T MuKa 10
MUKa ), COCTaBUT 4 JeJ., T.e. 2/3 BBICOTHI DKpaHa, YTO BIIOJIHE IOCTATOYHO JUIsI HAOIIOICHUS.
CrenosatesnbHo, ociipuiorpad Cl-64 npuroeH i JaHHBIX H3MEPEHHIA.

IIpu uccrnenoBanyve UMITYJIbCHBIX CUTHAJIOB YA0OHO OLIEHUBATh MPUTOAHOCTH ocLMiuIorpada
0 TepexOoJHONW XapaKTepuCTHKe KaHaima Y. Bpems Hapactanus tHO mepexogHON
XapaKTEPUCTHKHN OCIIIUIOTpada MOHKHO OBITh B HECKOJBKO pa3 MEHbBIIE BPEMEHH HapacTaHHS
¢bpoHTa HccaenyeMoro CUrHania Ty . B Tabn. 1 nansl pekomenganuu o Beibopy [1X kanama Y.
Hanpumep, npu ucciegoBaHiH KOJIOKOJIO000Pa3HBIX UMITYJIBCOB JOJDKHO OBITh Tyo<OTy . [lpH
COOJIIOICHUH TIPUBEACHHBIX PEKOMEHIAIMN TOTPEUTHOCTH BOCIPOU3BEIACHUS aAMIUIATY/IBI,
BPEMEHH HapacTaHUs U JJIUTEIbHOCTH HCCIEAYEMBbIX CUTHAIOB He MpeBbImatoT 1-2 % .

[TpuroanocTs ocumiutiorpada st KCCISTOBAHUS UMITYJILCHBIX CUTHAJIOB MOYKHO OILICGHUTH T10
ero AUX Ha oCHOBE COOTHOIICHHH : Ty~ 0,35 /fB (2)

rae fB- BepxHss rpaHuyHas yactoTa Kanaiga Y, MI'm, a 1, — Bpems Hapactanus [1X, MKc .
Hcnonb3ys (2) , MOXKHO yCTaHOBUTH BpEMsI HapacTaHUs MEPEXOAHON XapaKTepUCTUKHU KaHaia Y
o ero AUYX.

OT BeMUYMHBI HUKHUN TPAHWUYHOW 4acTOThl fH , KaKk yKa3bIBajaoCh, 3aBUCHT MPABHILHOCTH
nepesayy TIOCKONH BEPIIMHBI HCCIEIYeMOTo HMIMyibca. HWXKHSS TpaHHIA 9acTOTHI TOJOCHI
MPOITyCKaHKe KaHaa Y ¥ CraJl INIOCKON BEPIIMHBI CBSI3aHbI C COOTHOIIIEHUEM

fu= 012 t,

rae 0 =Ah/h,- OTHOCHTENBHBIN CMaj BEPIIMHBL, T — JUITEIBHOCTh MMITyJbca. Ciemyer
OTMETHTh, YTO CIaj BEPIIMHBI WMIYJIbCOB BO3HHKACT M3-3a pa3eibHBIX KOHIEHCATOPOB B
MEKKACKaTHBIX CBS3SIX yCHIUTeNs kaHanaY.B ocumuiorpadax mocTossHHOTO TOKa ¢ OTKPBITHIM
BXOJIOM TaKHX MCKaKCHHH HET.



Tun, cTpana

YHueepcaneHwlid, CCCP
YHueepcaneHslid, CCCP
YHueepcaneHsi, CLUA
CropocTHoi, CCCP

Crpobockonryeckni,
CCCP

JanomuHaKILL WA,
Hupepnanael

JanomuHawowmi, CCCP
JanomuHarowmi, CCCP

Crpofockonuyeckuil,
HAnoHua

TenesuanoHHeli, CCCP

OBoanayenne

C1—65
C1—75
Tektronix-485
CT—10A

C7T—M
Philips PM—3251
Cg—12

Cc8—13

lwatsu SAS—5009 B
C9—A7
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Monoca

NpoMyCKa-HWA,

Maig
0—35
0—250
0—350
0—1500

0—5000
0—50
0—50

0—1

0—18000
0—15

Koadduypnent
OTKNOHEHWA, Ma/

den — efden

b—4&

10—1

b—4&
100—0.2

2—20
10—5
0,5—20

10—0.2
10—10

KoadduumeHT pazeéptin,

vikcer/den — cex/den

0,01—0.,05
0,002—01
0,001—0.5

2,510 2—0 %100

E— 10— 1x10—2

0,01—0.5
0,01—15
0.01—15

10" —5x10—2
0.1—0.02

CropocTe
aanuch, gl
CEH

1500
24000

10
4000

Monens ocrmutorpada

BeIcoTa 3kpana, MM

C1—65 36
C1—75 60
Tektronix-485 100
C7—10A 120
C7—11 64
Philips PM—3251 84
c8—12 48
C8—13 60
C9—57 36
Iwatsu SAS—5009 B 60

HpI/IMe‘IaHI/IGI OHO ACJICHUC pABHO 8 MM.

Bapuant

AMHJ'II/ITy,Z[a HCCIICAYCMOT'O CUT'HaJIa

5 MB

15 mB

22 MB

135 mB

3 MB

65 MB

~N OO WIN|EF

&8 MB
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8 114 mB
9 0,3 MB
10 78 MB
11 17 mB
12 6 MB
13 1 MB
14 0,9 mB
15 89 MB
16 0,1B
17 0,45 B
18 0,0023 B
19 0,6 B
20 1,2B
21 0,02B
22 0,5B
23 0,17B
24 0,025 B
25 0,06 B
26 0,3B
27 0,88 B
28 0,03B
29 0,15B
30 1,01B
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[TpakTuyeckas padora Ne§
Tema: [lepeBon 3aganHOM (HU3NUECKON BETMUUHBI C TIOMOIIBIO MHOXKHUTENEH B
YKPYIIHEHHBIE U JTOJIbHBIE BETUYUHBI
Leab padoThl: HAYYUTHCA NPUMEHATH COOTBETCTBYIOIIME MHOMXHUTEIM K 3aJaHHBIM
(U3NIECKUM BEIMUMHAM.
Ilopsinok BbINOJHEHHS padOThI:
1. 3apanHble 3HaUeHUs (PU3MUECKUX BEIUYUH EPEBECTU B YKPYITHEHHBIE,

JAO0JIbHBIC U OCHOBHBLIC BCJIIMYUHBI COI'NTACHO BApHUAHTA.

Ne BapuanTa 3aaHHBIC 3HAYCHUS
1 100 mx®; 5000 Om; 10000 B
2 500 kOm; 5,8 ud; 2 I'Tn
3 20 mI'n; 5 kI1; 100 5D
4 10 Mmx®; 1600 xOwm; 12 MBT
5 18 MOwm; 20 I'BT; 800 n®
6 100 mxI'a; 10000 MOwMm; 50 Mx®D
7 200 xI'm; 2000 nd; 160 xOm
8 100 xBT; 6,4 kB; 100 TOM
9 100 kOm; 200 xB; 220 ud
10 0,1 ad; 160 TOm; 10 MI'u
11 5,6 MOwm; 0,8 MxD; 14 kA
12 2000 n®; 10000 mMxI'm; 30 MOM
13 12 TOmM; 50000 xI'1; 600 HD
14 0,6 I'Om; 200 kB; 500 Mx®
15 5000 mxA; 0,01 I'Bt; 100 mx®d
16 0,01 TOwm; 12 ad; 200 MBT
17 100000 Om; 0,02 MA; 100 nd

[udpossle 3HaueHus st BapuaHToB ¢ 18 o 34 cOOTBETCTBEHHO YMHOXatoTcs Ha 1.5,

T.€. BapuaHT 18 oOpasyeTcss yMHOKEHHEM 3HaueHui BapuanTa 1 Ha 1,5 u T.1.

KoHTpo1bHBIE BOIPOCHI:
1. Ha3oBute MHOXUTENU B CTOPOHY YBEITUUYECHUS 3HaUCHUS (PU3MUECKOI BEIINYMHBI.
2. Ha3zoBuTe MHOXHTEIH B CTOPOHY YMEHBIIICHUS 3HAUCHHS (DU3MUECKON BEIIMIHHEI.

3. Hasosure IMPONU3BOAHLBIC (I)I/I3I/I‘ICCKI/IC BCIIMYHHBEI.
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Pacuer ko3¢ punimeHTa MOITHOCTH LIEMH KOCBEHHBIM METOIOM

]_le.nb paﬁoTH: HUCXOAd M3 IIapaMETPOB JJIEMCHTOB BHCKTpI/I‘ICCKOﬁ LOEIMKM HAY4YUTHCA

onpeaensits KodhUIUEHT MOIITHOCTH COSQ.

3amanus Ui BBIOJIHEHHS paboThl MPUBEACHBI B Ta0IUIe 1.

Tabmuual
No Bap. Hcxonusie nangrie Onpenenuthb
[Toxazanue [Toxazanue R, Re, cos @ Usx, L,
amnepmMerpa, (A) | BoabTMeTpa, (B) Om Om B I'n
1 0,50 100 100 4,0
2 0,51 102 101 4,1
3 0,52 104 102 4,2
4 0,53 106 103 4,3
5 0,54 108 104 4.4
6 0,55 110 105 4,5
7 0,56 112 106 4,6
8 0,57 114 107 4,7
9 0,58 116 108 4.8
10 0,59 118 109 4,9
11 0,60 120 110 5,1
12 0,61 122 111 5,2
13 0,62 124 112 5,3
14 0,63 126 113 5,4
16 0,64 128 114 9,5
17 0,65 130 115 5,6
18 0,66 132 116 5,7
19 0,67 134 117 5,8
20 0,68 136 118 5,9
21 0,69 138 119 5,0
22 0,70 140 120 6,0
23 0,71 142 121 6,1
24 0,72 144 122 6,2
25 0,73 146 123 6,3
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26 0,74 148 124 6,4
27 0,75 150 125 6,5
28 0,76 152 126 6,6
29 0,77 154 127 6,7
30 0,78 156 128 6,8
31 0,79 158 129 6,9

Ha pucynke 1 mnpuBegena cxema i wu3MepeHus Kodd@uIUMEHTa MOIIHOCTH
ANEKTPUYECKOM LIeTIH.
I[opsiok BbINOJIHEHUS PA0OTHI:
OrnpenenuTh MOJIHOE COMPOTUBIICEHUE KAaTYIIKU UHTYKTUBHOCTH.
[Toncuntath neiicTByroIIee 3HAYEHHUE TOKA.
Ornpenenutb peakTUBHOE CONPOTUBIICHUE UHIYKTUBHOCTH.
Onpenenutp MOJIHOE CONPOTUBIICHNUE BCEH LIETIH.
Onpenenuth KO3GHUIUEHT MOIITHOCTH BCEH IETIH.

Ha gacrote 50 ' moacuuTaTh BENUYMHY MHAYKTUBHOCTH.

N o g~ w d e

OHpeI[eJ'II/ITB HaIIPAXKCHUC HAa BXOAC LICIIN.

PesynbTarsl pacueToB 3anucath B TabauLy 1.

R PA L R
—
/_' y CYTYT YT
', vy
— "
PV
~_ Usx (4 )
Y
Pucynok 1
KoHnTpoJsbHbBIE BONIPOCHI:
1. B uem HetoCcTaTOK KOCBEHHOI'O METO/A.
2. Kaxoif 3Hak umeer KO3(pPHUIMEHT MOUIHOCTU MPH HMHAYKTUBHOH M €MKOCTHOM
Harpyskax.
3. Kakue mnpubopsl ciyxar JUisi HEMOCPEICTBEHHOM OLEHKH Kod(uIileHTa

MOIIIHOCTH.
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IIpakTnueckas padora Nel0

I/I3y‘-IeHI/I€ U IPUMCHCHUC MOCTA IICPEMCHHOI'O TOKa

Heap padoThl: U3y4yuTh YCTPOUCTBO U paboOTy MpubOpa U HAYUYUTCS MPUMEHATH MOCT

NEPEMEHHOTO TOKA JIUISl U3MEPEHHUS TapaMeTPOB WHAYKTUBHOCTEH U KOHJICHCATOPOB.
OoopynoBanmue: 1. Moct nepemennoro toka E7-4 (E7-9).

Ilopsinok BbINOJHEHHS PadOTHI:
1. IHoaroroBuTh NpUdOP K padore, AJs1 ITOrO:
1.1  KnemMmy 3a3emiieHUs Ha MepelHEH NaHenau NpudOpa COEIUHUTHh C 3EeMIISTHOM
LIMHOM.
1.2  BxiouuTth npuOOp B CETh MPHU MOMOIIU COSAUHUTEIHHOTO IIIHYPA.
1.3 VYcranoButh TymOJep BKIIOUEHHs B mojoxeHue «CeTb», MpU 3TOM [JOJDKHA

3aropeTbCia CUIrHaJIbHas JIaMIIO4YKa.

2. IIporpers mpuGop B Tewenwme 15 muH. 3a Bpems MpOrpeBa IPOBEPUTH
paboTtocmocobHOCTH prbopa. [Ipu ncnpaBHOM ipudoOpeE:

a) JOJDKHA 3aroperbecsl JIaMIIOuKa CBETOBOTO HMHJAMKATOpa IpH BKIIOYEHHUU TyMmOuiepa
«Cetby;

0) IpOM3BECTH HACTPOWKY HpUOOpa Ha HyleBble OMEHMsSI [0 CBETOBOMY WHAMKATOPY
pyukoit «HAY. YCT.» npu pa3oMKHYThIX KiemMMmax CX U 3aMKHYTHIX KieMMax LX W HyJeBbIX
MOJIOKEHUAX BCEX OTCUYETHBIX yCTpoucTB KoHAeHcaTopoB Cl1, C2, C3; mnepekiodarensb
«MHOXMWTEJIb» npu stom pgomkeH ObiTh B mosnoxeHun «M3MEP. C» mpu un3mepenuun
€MKOCTH;

B) MPOM3BECTH HACTPOMKY mMpubOopa Ha HyneBble Ouenus pydkoit «HAY. YCT.» npu
3aMKHYTBIX KJieMMaxX LX M HyJeBbIX MOJIOXKEHUSAX BCEX OTCUETHBIX YCTPOMCTB KOH/AEHCATOPOB;
nepexmouarens «MHOXWTEJIb K» npu 3ToM 1moo4epéAHO YCTaHABIMBAETCSA B IOJOKEHUE
0,01; 0,1; 1; 10; 100 mpu n3mMepeHUN UHAYKTUBHOCTH.

3. 3apucoBaTthb B 0TYET NepeaHIO NaHeJab npudopa E7-4.

KoHTpoJbHBIE BONIPOCHI:

1. Kakoii meTon nsmepenust npumensiercs B mpudope E7-4?

2 Kakue napamerpsl no3BossieT u3Meputs npudop E7-4?

3 Yro Takoe yroi IUAIEKTPHUECKUX TOTEPH?

4. Yro Takoe JOOPOTHOCTh KaTyIIKU UHIYKTUBHOCTHU?

5 VYkaxure Ha3HaueHHe OpraHoB yIIpaBIICHHUS.
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IIpakTnueckasi padoraNell

Teme: YcTpoiicTBO KOHTPOJIA YPOBHSA TPEXKAaHAJIbHOE

. TIlenp paboOTBl: NO3HAKOMUTBCS C  YCTPOMCTBOM,

TEXHUYECKUMHU  XapaKTEPUCTHKAMHU, MPUHLIUIIOM  pabOTHI

TPEXKaHAJIBHOTO YCTPOHCTBA KOHTPOJIsSI ypoBHSI CAY-M6.

1. Haznayenue npudopa

1.1 Ipudop CAY-M6 coBMECTHO C JaTYUKAMH YPOBHS U
WCIIOJTHUTEIbHBIMU YCTPOMCTBaMH MpEIHA3HAYEH JUISt
aBTOMAaTU3allMd TEXHOJOTHMYECKHX IPOLECCOB, CBA3AHHBIX C
KOHTPOJIEM  YpOBHS JKHUJIKOCTM B  Pa3IMYHOIO  poja
pe3epByapax, HAKOMUTEIbHBIX E€MKOCTSIX, OTCTOMHUKAX M T.
1., IpU  YCJIOBHHM, YTO AJIEKTPOIPOBOJHOCTh paboueit
YKUJIKOCTH IOCTAaTOYHO BEJIUKA.

1.2 KoHTponb ypOBHSI JKUIAKOCTH OCYUIECTBISICTCS TPH
MTOMOIIT! KOHJIYKTOMETPUUECKUX  (KOHTPOIUPYIOIINX
AJIEKTPOIIPOBOTHOCTh CPEJbI) JaTYUKOB (30HIOB), KOTOPHIE
YCTaHaBJIMBAIOTCS MOJb30BATENIEM Ha 33JaHHBIX YCIOBUSMU
TEXHOJIOTUYECKOr0  Mpolecca  OTMETKaX: «YPOBEHb [y,
«YpoBeHb 2» U «YpoBeHb 3». JlJisi BU3yaIbHOTO KOHTPOJIS 3a
YPOBHEM KUJIKOCTU Ha JIMIEBOI MaHeNIu Npudopa CiyxaT Tpu
CBETOJMOAHBIX HMHAMKATOPa, 3aCBETKA KAXKIOr0 M3 KOTOPBIX
IMPOUCXOJUT MPU MOITYYEHUU CUTHANIA OT COOTBETCTBYIOUIETO
JaTYuKa.

1.3 Jlns ympaBieHUss TEXHOJOTUYECKUM 000pYyI0BaHUEM
NpUOOp OCHAIIEH TPEeMs BCTPOCHHBIMHU JJIEKTPOMArHUTHBIMHU

peiIc, KaXKA0€C H3 KOTOPBIX CBA3AHO C AATYUKOM YPOBHA U
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Cpa6aTI>IBaCT Ipu 3aTOIIIICHUH NI OCYIICHUHA

COOTBCTCTBYIOLICTO JaTHYHKA.

8.
9. 2. TexHu4yeckne XapaKTePUCTHUKH U YCJIOBHUS
IKCIJIyaTaluu
10.1Tpubop COOTBETCTBYET rpyIIne KJIIMMaTHYECKOTO

ucnonHenuss YXJI4 mo T'OCT 15150-69 wu npennHasHaueH
JUTSl UICTIOJIb30BAHMS B CJIETYIOIIUX YCIOBHSIX:

11.— 3akpbIThie B3pbIBOOE30MACHBIC MOMEIIEHUS 0€3 arpeCCUBHBIX
K IpUOOpy MapoB U T'a30B;

12.— remnepatypa okpysxaromiero Bo3ayxa ot + 1 °C go + 50 °C;

13.— BepxHuU#l ipeIeT OTHOCUTENBHON BIaKHOCTH Bo3ayxa 80 %o;

14.— armocdepnoe nasnenue ot 86 no 106,7 klla.

15.0cHOBHBIE TEXHUYECKUE XaPAKTEPUCTUKU TPUOOPa MPUBEICHBI
B Tabmure 1.

16.Tabnuna 1 — XapakrepucTuku npudopa

HauvmeHoBaHuWe [ 3HayeHune

Muranne

HanpseHwe nutaHua 220B 60 My

[onycTMMOE OTKNOHEHWE HaNpAKEHWA NUTaHua muHyc 15 ... +10 %

MoTpe6naeman MowHocTe, BA, He Gonee i}
Bxogel

Konm4ecTso kaHanos KOHTPONs YpPOBHA | 3

HanpsxeHWe NWTaHWa 0aTYMKOB YpOBHA, He Gonee | 10 B yacToToi 50 Ny
Bbixoabl

Konu4ecTso BbIXOAHLIX pene [ 3

[onycTiman Harpyska Ha KOHTaKTbl pene, He bonee | 4 A (npn 220 B 50 My cosg=04)
Kopnyc

aBapWTHBIE pasmepsbl, MM 130x105x65

CreneHs 3awuTsl P44

Macca, kr, He Bonee 0.7

17 CpeaHui cpok cnyx6el, net 8

18.

19.3. YcrpoiicTBo u padoTa npudopa
20.®OynkumnonanpHas cxema mnpudopa CAY-M6 npencraBieHa
Ha puUCyHKe 1.
21.11Ipubop COCTOUT U3 TPEX OJUHAKOBBIX IO BBINOJHAEMbIM
GYHKIMUSIM KaHAJIOB  KOHTPOJs  ypoBHS. Kaxapli  KaHam
COCTOUT W3 CJIEAYIOIINUX OCHOBHBIX 3JIEMEHTOB:

Puc. 1.

o
1]
J — 3 v
iy

=
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22.— N1aTYuK YpOBHS,

23.— BXOJI;

24.— noporoBoe yctpoiicTBo (I1Y) ¢ curHasbHbIM CBETOAMOIOM;

25.— BeIxogHOE pene P.

26.B mpubope B KadecTBe AATYMKOB YPOBHS MPHUMEHSIOTCS
KOHJYKTOMETPUYECKHE  30HIbI, KOTOpPhIE MOTYT  OBITh
WCIIOJIB30BAaHBl ~ JIIT  KOHTPOJISE  yPOBHS  JKHUJKOCTEH,
o0JafaronMX 3JIEKTPONPOBOIHOCTRI0. Hampumep, pacTBOpbI
KHCIIOT W LIEJNOYeH, pacljaBieHHbIE METaJUIbl, BOJa U
BOJHBIC pacTBOPHI coJiei, MOJIOKO u T. .
KonnykTomeTpuueckre 30HIbI MPOCTEHINEH KOHCTPYKIIUU
MPEACTABISIOT COOOW HW30JMPOBAaHHBIC JPyr OT Jpyra
METaJUTMYeCKHe AJIEKTPO/IBI, BBITIOJIHEHHBIE u3
KOPPO3HMOHHOCTOMKUX MaTepUasoB.

27.0n1MH W3 DJIEKTPOJOB SBISICTCS OOMUM TSI BCEX KaHAJIOB
KoHTpoJisi. OH yCTaHaBIIMBAETCS B pe3epByape TakK, UTOObI
pabouass 4YacTh DJJEKTpPOJa HAXOAWJach B ITOCTOSHHOM
KOHTAaKTE C  Obuysi Curvanchbie  CurHanbHbie OBt

ane aneTpoaH  ANeKTPOaM ANeKTpoA
JKUIKOCTBIO BO |

BCEM [MAaIa30He I l

KOHTPOJIA (ot —1H

HWKHETO A=

YPOBHS 710 Al —

BEPXHETO -1 -

BKJIFOUUTEIIBHO) — 6 - werannusecki
pesepayap pesepayap

[TonkmrouaeTcs

ATOT DJJEKTPOJ OJHOMY U3 KOHTAKTOB Tmpubopa «OO0rmmii»
(pucyHOK 2, a).
Puc. 2.
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28.1lpu KoOHTpoJie ypOBHEH KUAKOCTH B METANIMYECKOM
pe3epByape B KayecTBE OOIIEro SJEKTPoJa MOXKET OBITh
HCIIOJIb30BaH KOPIyC pe3epByapa (pucyHok 2, 6). OcTalibHbIe
ANEKTPOABl SIBISIOTCS CUTHAJIbHBIMUA. OHHM pacmnojiararoTcs
Ha COOTBETCTBYIOIIMX CBOEMY a3HAYEHUIO YPOBHAX U
MOAKJIIOYAIOTCA K CHTHAJIBHBIM BxojaMm 1, 2, 3 mpubopa. Ilo
Mepe 3aloJIHEHHS pe3epByapa 3JIEKTPOAbl CONPHUKACAIOTCS C
KUJKOCTBIO, BCJIEJICTBHE YEro MPOUCXOJUT 3aMbIKaHUE
AIEKTPUUECKUX nenen MEXITY o01mum u
COOTBETCTBYIOIIUMH CHUTHAJIBHBIMA BXOJaMH, (DUKCUPYyEeMOe
puOOPOM KakK JOCTHKEHUE 3a/IaHHBIX YPOBHEH.

29.4. Koncrpykuusi npudopa

30.ITpubop CAVY-M6 wusroraBnuBaercs B IJIaCTMAcCOBOM
KOpIyce, MpeHa3HaYeHHOM JIsl HACTEHHOTO KperyieHus (Tura
H). I'aGapuTHble M yCTaHOBOYHBIE pa3Mepbl MPUBEIEHBI Ha
puc. 4.

31.Ha nwumeBoit manenu mpubopa (pUCyHKE 3) pacmojiararoTcs

CBCTOAMOOHBIC HHANKATOPLI:

32.- CETb (3enensiii), CUTHAJIU3UPYIOIINI
IOCTOSIHHOM 3aCBETKOM O HaJIM4YMH CETEBOIO ] cen
HAIpSHKEHHST Ha OpuOOpe M HCIPaBHOCTH [ eoseter
[ ] yeoBEHB2
BCTPOCHHOT'O OJI0OKA MUTAHUS;
[ yroBEHL3
33.- YPOBEHb 1, YPOBEHb 2, YPOBEHb 3
(KpacHbI€), CUTHAIM3UPYIOIIME  IOCTOSTHHOM
3aCBETKOMU 0 cpabaTbIBaHUU JNAaTYNKOB 3
CAY-M6 UBEH

COOTBETCTBYIOIIUX YPOBHEM.

34.
Puc. 3.




<130

115

35.

105

36

3“0.\5 Yronok
KPOHWTEHH

I 1|

i . g

| sl [f | 2

| 3 m.n. ' A

i 8

36.Puc. 4. 'abapuTHbIN YepTeK
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JlaGopatopHnas pabora Nel?

Tema: I[I/IaFHOCTI/IKa, INOUCK HECUCIIPABHOCTU U PEMOHT YCHIIUTECIIA 3BYKOBOI>'I
qaCTOTHI.

Ilens paGoThI:

1. OcBouTh METOJT paOOTHI TIO TIOUCKY HEUCIIPABHOCTH YCUIIUTES 3BYKOBOM
gactoThl ( Y34 ) B coctaBe POY.

2. Ilony4nTh NpaKTUYECKUE HABBIKM PEMOHTA U PETryIupoBKHU Y 3Y.
Xon paboThI:
O6opynoBanue, MaTepUabl U IPUCIIOCOOICHUS:

1. brok nuTanus Jr060r0 TUIA C PETYIUPYEMBIM MOCTOSHHBIM
crabmu3npoBaHHbIM HanpspbkeHueM 0 — 32 B. 1 Tokom cuutbl He MeHee 1 A.

2. DNeKTPOHHBIN BOJIbTMETp T B7 — 22.

3. Ocummnorpad tuna C — 65A.

4.T'eneparop HY Tuna. I'3 — 102.

5. CxaJbniens.

6. [TasmpHOE O0OpYyHOBaHUE.

3ananue 1. [louck HeUCIIPaBHOCTH B YCUJIUTENE 3BYKOBOM YaCTOTHI.

1. O6ectounTs anmnapar, B KOTOPOM HE00X01uMO MpoBepuTh Y34, u
JEMOHTHPYHUTE IJIaTy C YCUIIUTEIEM.

2.0npenenuTs Ha TUIATE PaCcoNIOKEHHUE dJIeMeHTOB Y 3Y.
3.00Benute hyromMacTepoM 4acTh TUIATHI C YCUIIUTEIIEM.

4, OTI[CJ'II/ITC QJICKTPUYCCKYIO YaCTh YCUJIIUTCIIA OT OCHOBHOM CXEMBI arirapara,
HaaApPC30B MPOBOJHUKH ITMTAHUA U BBIXOJHBIC LICIIA CKAJIBIICIIA.

5.Ilpunosiite Ko BXOJy YCHJIUTENS U IIMHE MUTAHUS POBOAA ISl TOAKITIOUSHHS
BHEIIIHUX YCTPOMCTB — reHepaTopa 1 0J0Ka MUTAHUS.

6.ITogxrounte reneparop Y34 ko BXoay K OJIOKY MUTaHUS HE BKIIIOYAs €ro.

7. IIpoBepbTe UCTIPABHOCTH 3JIEMEHTOB Ha MPEIMET KOPOTKOTO 3aMBIKaHUS 1
oOpbIBa.

8.Bki.rounTe 010K NMUTAaHUS U IPOKOHTPOIUPYITE TOK MOTPEOIEHUS, €CITU TOK
noTpelyieHus yBelInyuBaeTcsi 0€3 HaJIM4IMs MOJIE3HOr0 CUTHAJIA, UYIIETO OT
reHeparopa, Ha BX0/1€ CUCTEMbl OTKIIIOYMTE OJIOK MUTAHUS U IPOBEPHTE
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AJIEMEHTBI CXEMBI Ha YTEUKY M KOPOTKOT'O 3aMbIKAHUS AKTUBHBIX 3JIEMEHTOB U
KOH/JIEHCATOPOB.

9. Ecniu Tok motpebiienns He npesbimaet 10 MA, momaiTe Ha BXOJ YCHIIMTEIS
BXOJIHOM CUTHAaJI, BKJIFOYMB I'€HEPATOP.

10. I[TpoBepbTe pabOTOCIIOCOOHOCTH YCHIIUTEIISI B KOHTPOJIBHBIX TOYKAX.
11. [Ipr HANMTUYMK HEWCTIPABHOCTH OTBHIIIUTE U YCTPAHUTE UX.
3ananue 2. Hactpolika 1 peryJupoBKa yCHIIMTEIS 3BYKOBOM YaCTOTHI.

1. [IpoBepbTEe UyBCTBUTEIBHOCTD YCHIJIMTEIIS U €r0 COOTBETCTBUE MACIIOPTHBIM
JTaHHBIM, JUJIS YEro:

-[TonxirounTe mapamiesbHO ANHAMUKY OCIILIOrpad U
IIPOKOHTPOJIMPYUTE CUTHAJIBI HA BBIXOJIE.

-YMeHbBIIINTE CUTHA Ha BBIXOJIC TEHEepaTopa JI0 TeX Mop, MOKa OH He
UCUYE3HET C IKpaHa ocumuiorpada.

-3&(1)I/IKCI/Ipy1>'IT€ 3HAUYCHHUC CUT'HaJla rCHCPaTOopa B MOMCHT UCYC3HOBCHUC —
9TO U €CTb 3HAYCHHUEC YYBCTBUTCIILHOCTH I'CHCPATOpPA.

- YcTaHOBHTE Ha BXOJIE YCUIJIMTENS ONTUMAIBHBIM CUTHAI
CHUHYCOHMIAJILHOTO HAINPSHKEHUSI, COOTBETCTBYIOIINIA €ro padouero pexxuma (
OTIPEIETISETCS 10 CXEME WM TEXHUYECKOMY OITUCAHUIO )

- 3amepbTe Ha HArPY3KU aMIUTUTYy A BBIXOJa B BBIXOJJHOTO CUTHANA.
2. Paccunraiite K03 dUIUEHT ycuneHus ycunutens, ab, mo popmyne
( 3mech momxHa ObITh (hopmyra )

3. B cinyuaun HecooTBeTcTBUS NapaMeTpoB ¥Y3Y nmacnopTHHIM JTaHHBIM U3MEpPHTE
PEeXUMBI TPAH3UCTOPOB, YKa3aHHBIX B CXEME, U M0I0EPUTE COOTBETCTBYIOIIEE
AIIEMEHTHI U COTPOTUBIIEHUS HA HArPy3KYy.

4. IIpoKOHTpOJIMPYHUTE Ka4eCTBO U (POPMY CHTHAJIA OCIIILTOTpadoM.
KoHTposbHBIE BOITPOCHL:
1. Oneumnre nopsinok nposepku Y 3Y.

2. OHpCIleJ'II/ITC MOPAAOK OTBICKAHUS HCUCIIPABHOI'O KAaCKaJla U €ro 3JICMCHTA IIpU
OTCYTCTBHUU CUTHAJIOB HA BBIXOIC, CaMOB036y')K,Z[eHI/I$I, HCKaXXCHUA B (I)opMe
CUTHaJIa U APYTUX IMPU3HAKOB HCHUCIIPABHOCTH.

3.Ilepeuncnure BO3MOKHBIE TPUYMHBI BO30YxkaeHus Y3Y.

4, HepeqnanTe BO3MOJHBIC ITPUYUHBI CUJIBHOT'O HCKAKCHH BBIXOJIHOT'O
CHUT'HaJ1a.



39

5. KakoBo neiicTBHS peryInpoBILUKa IPU 3aHM>KEHHOM 4yBCTBUTEIBHOCTH?
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JlaGopatopHas pabotaNel3
Tema: [Tonck HencnpaBHOCTEH U PEMOHT JIEKTPOHHBIX OJIOKOB IMUTaHUS.
Ilens paboThI:
1. OcBouTh cpencTBa U METOABI pabOTHI C OJIOKAMH MUTAHMUS.

2. IlpuoOpecTy HaBBIKU MOMCKA HEUCIIPABHOCTH, PEMOHTA U PETYIUPOBKU
UMITYJIbCHOTO OJIOKA MMUTAHMS.

Caauayia Heo0xo1uMO pa3zodpaTh ero padboTy Mo MPUHIIUIHAIEHON CXeMe.
Hanpsoxenue cetn 220 B uepes npenoxpanutens F81 u apoccens — punptp L1
MOCTYMAET Ha BBITPSIMUTEIb, COOPAHHBIH 110 CXEME ABYXIIOIYIIEPEOJHOTO
BoinpsamieHus. Bapucrtop RU81 u konnencarop C82 obecrieunBaeT 3aluTy
0JI0Ka MUTaHMsI, €ro BOJITHBIX TOMeX. HanpshkeHue BoIIPSIMIIAETCSA HA TUOAHOM
MocTy 1 punbTpyercs Konaencatopom C85 B Bue MOCTOSHHOTO HAMPSHKEHUS
+300 B nocrynaet Ha BbiBoA 1 Mukpocxemsl IC81 ni1s nuTanust BBIXOJAHOTO
TPaH3UCTOPa, KOTOPBIH BBIAAET MPSIMOYToJibHBIE UMITYIbehl [IIMM Ha nepBuYHYIO
00MOTOK UMITyJIbcHOTO TpaHchopmaropa T7.3anmyck konTposuiepa LLINM,
HaXOJIAIIET0Cs B 3TOW MUKPOCXEME, OCYIIECTBIISIETCS Yepe3 BeIBO 4. “Msrkuii”
CTapT 0OecneunBaeTCs MOTYBOJHAMH BBIIPSIMIICHHOTO HAIPSHKEHHS C TNOJIOB
D83 u D84 uepes pesuctop R81. D10 HanpsikeHue UMeET BEIMUNHY IPUMEPHO 2
— 3 B. [Tocne Toro kak BHyTpEHHHI reHEepaTop BbIMIET Ha CTA0MIbHBIN PEXXUM

reHepaluy, HalpsHKEHHE C €ro BCIOMOTaTeIbHOM 0OMOTKHU BBIIPSAMIISETCS
BoinpsamMuTesaeM D86¢87. Ha BbiBOJ 2 KOHTpoOIIepa MOJAETCS HAIIPSYKEHUE
oOpaTHO# cBsi3u ¢ Harpy3Kkoil R84 onronaper P81. D10 Hanpsixkenue +3,3 B, ero

YpOBEHb perynupyercs uepe3 Mukpocxemy IC51. Bropuunbsie HanpsiKeHUs

dbopMyIUpyIOTCS Ha BBRIXOAHBIX BeIpsimuTensix D21 — D23, D25 — D26, C21 —

C3l.

Tabnuna 4.1 Bo3mMoxHbIE HEMCTIPAaBHOCTH OJIOKA MUTAHUS

DIIeMEHT, y3e [Ipuznaku Peiitunr o 10 — tn
HEUCIIPABHOCTH 0aJbHOM HIKaJIe.
ITpenoxpanurens OO6psIB 5
JlnoaHkIi MOCT, Kopotkoe 3ambikanne 8
OTJIEIbHBIE TUOBI OJIHOTO U3 IHOJ0B
BBIIPSIMUTENS
KonTpomnepst LINM, Kopotkoe 3aMbikanne 6
BBIXOJTHOM TPAaH3UCTOP Mexay BeiBogamu 1 u 3
M
Pesuctop R81 nuranue OO6psbIB 4
MSTKOTO peXuma
D86 BeInpsiMHATEH KopoTtkoe 3aMbIkanne 2
pabouero pexxuma MEXy aHOJIOM U
KaTOJIOM JIHOJa
C85 — QdunbTpyroumii YTeuka, KOpOTKOE 3

KOHJICHCATOP

3aMbIKaAHUEC
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D87 — crabunutpon KopoTtkoe 3aMbIkanne 2
OnTomnapa OO6psIB (hoTO MU 2
CBETOJINO0/IA

[enu nutanus HecrabunsHOCTH 3
CBETOJINO0/1a ONITONAPbI BBIXOJHOT'O HAIIPSKEHUS
Bropuunslii Bempsimutens | He mepexoaut B paboumii 5)
[0 CaMOMY BBICOKOMY pPEXUM
HAIPSDKEHUIO
OcTtasibHbI€ BTOPUYHbBIC OTcyTCcTBUE HANPSIKEHUH 3
BBITIPSIMUTEITH BO BTOPUYHBIX IETISX
M1ty nbCHBIM biok nuranus He 1
Tpancopmarop BKJIIOUAETCS
Tabmuna 4102 [pumep odhopmieHIS TEXHOIOTHYECKON KapThl MOUCKA
HEUCIPABHOCTH B KOHTPOJIbHOM TOUKE.
Kontponsnas | Tectupyemsie Bun Cneundukanu | Bun
TOYKa AJIEMEHTHI, BXOJIHOTO a Harpy3Ku
MOJKJIIOUEHUSI | OTBEYAOIlMeE 32 | CUrHaua ( peryiupyemor
npubopa KOHTPOJIbHYIO HANPSDKEHUS | O CUTHAJIa

TOUKY )

1 [Ipenoxpanuten | [locrossaroe | 290 — 310 B Harpy3ounst

b, TUOHBIN HAIpPSDKEHUE | OTHOCUTENBHO | i pe3ucTop

MOCT, ropsiuen

bUIBTPYIOMIHIA 3eMJII

KOHJIEHCATOP,

MHKpOCXemMa

KOHTpOJLIepa

M
Tun Tun DaKTUYECKH Mecro
MCTOYHUKA KOHTPOJIBHOIO | ¥ pe3yNbTaT | NOJIKIIOUEHUS
UCHBITATENbHO | pUOOpa U3MEepeHUi
ro CUrHaja
CereBoe Tectep (Otmeuaerc Ha mmne +3,3
HaIpsKEeHUE s 1ocJie B
220 B M3MepeHuil)

X0 BBITIOJTHEHUS PA0OTHI:

OO6opynoBanue, MaTepraibl U MPUCTIOCOOTIECHUS:

HpI/IHI_II/Il'II/IaJ'IBHLIC CXEMBbI OJIOKOB ITUTAHMS

Peanbabie cXeMbl OJIOKOB TUTAHHUS U UX MOHTAXHBIC CXEMBI

YepréxHble NPUHAIIEKHOCTH

bymara ¢opmara A4

CpencTBo 1eMOHTaxa

I/IHIlI/IKaTOp HAITPSAKCHUSA CCTU

Cseroauon Hanpsbxenus 220 B
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DneKTpOHHAas Harpyska
Yacroromep tum U3 — 63
PaznenurensHblil Tpancdopmartop — JIATP.
3ananue 1. M3yueHne METO0B MOMCKA HEUCIIPABHOCTH.

1. ITonyunTe y npenoaaBaTesis BApUaHT 3alaHUs — IPUHIUIHAIBHYIO CXEMY U
BapHUaHT CXEMHOTO PEIIECHUs peabHOro 0J10Ka. ( BCTPOSHHYIO OJIOKH MUTaHUS
TEJIEBU30POB, PaAUOIIPUEMHHUKOB, IPOUTPHIBATENIEH U TAK Jajee. )

2. Pa3z6epute paboty 0;10Ka MUTAHUS 110 MPUHLIUITHAIEHON CXEME U OTIPE/ICIIUTE
PEUTUHIH 3JIEMEHTOB 10 YPOBHIO OTKA30B.

3. [IpoBepbTe UCIPABHOCTH 3JIEMEHTOB TECTEPOM PEUTHHTOBBIX JIIEMEHTOB Ha
pEATIbHOM CXEME.

4.CocTaBuTh TabIHMILy KOHTPOJIBHBIX TOYEK O (hopMme, MpUBEAEHHOH B Tabn 4.2, ¢
0100POM H3MEPHUTEIBHBIX TPUOOPOB M UCIBITATEIBHBIX CUTHAIIOB.

3aganue 2.

1.ITomyuute oT mpenojaBartes 3aJaHie O TUIIE HEUCIIPAaBHOCTH.
2.IToarotoBbTte MHCcT Oymaru A4.

3. CocTaBbTe Y€pPHOBOI HAOPOCOK AIrOPUTMA Y MPENOAABATENS.
4.3amurTuTe CBOI BapuaHT aJiIrOPUTMA Y NIPENOJaBaTENs.

5. Haueprtute Ha nucte Oymaru anroputm noucka B coorserctsuu ¢ 'OCT
19.002 — 80.

KoHTponbHbIE BONIPOCHI:
1. Kak onpenenuts HencnpaBHOCTh KOHTposuiepa [IIIMM?

2.Kax onpenenuTs, 10 KaKOH NPUYHHE BBIIIET U3 CTPOSI CETEBOI
peloXpaHUTENh?

3.0numure Haubosee ONTUMAIBHBIN MTyTh MOMCKA HEUCIIPABHOCTH MTPH
ITOHMKEHHBIX HAIIPSKEHUSAX [TUTaHUS HA BBIXOJE.

4.Kak nmpoBepuTh UCTIPAaBHOCTh UMITYJILCHOTO TpaHcpopmaTopa?

5.Kakyro poisb urpaet onronapa B peryJaupOoBKe BBIXOJHBIX HANPSKEHUNA?
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JIaGoparopnas padotaNel4

Tema: I/ICCJ'IG,HOBaHI/Ie CIoco0OB BKIIOYEHHUS KOHTPOJBbHO-U3MCPUTECIIBHBIX
HpI/I60pOB JJI1 OOCHKU pa6OTOCHOCO6HOCTI/I N UCIIBITAHUSA SJICKTPUYCCKUX CXEM

Ilens paGoThI:
1. UccnenoBath criocoObl BKIIOYCHUST U3MEPUTEILHBIX TPHOOPOB.

2. O1eHUTH CTENECHb BIUSHUS THUIIA U3MEPUTEIBHOTO MTPUOOpa U €ro BKIIOUEHHS
Ha TOYHOCTb U3MEPEHHUM.

W3mepuTenbHble TPUOOPHI BKIIOYAIOT B 3JIEKTPUUECKYIO LIETb TOCIE0BATEIBHO
WIN TIApaJIJIeIbHO: IOCIEA0BATENIBHO — ISl U3MEPEHNUS TOKA, MOILIHOCTH;
napaieNIbHO — JUISL UCCIIEAOBAHMS (POPMBI CUTHAJIOB TOKOB M YaCTOTHI.

Jliist yMEHbIIEHHS BIUSHIS Ha padOTy UCCIETYEMOTO H3/ICIHsI N3MEPHUTEIBHOTO
npu0opa, BKIIOYEHHOI'O [TOCIEA0BATENbHO B AJIEKTPUUECKYIO LIETb, BHYTPECHHEE
COIMPOTHUBIIEHUE MPUOOPa TOIKHO OBITH HAMHOTO MEHBIIIE COTPOTUBIICHHUS
y4acTKa LEeNU MEXAY TOUKaMU €ro BKIKYEHUs, T0O3TOMY aMIIEpPMETP,
BKJIIOUAEMBIH MTOCIIEA0BATEIBHO B AIEKTPUUYECKYIO 1IeTlb, JOJHKEeH 0071a1aTh
MUHHUMAaJIbHBIM 3HAY€HUEM BHYTPEHHEr0 cONpoTUBIeHUs. [Ipu 3TOM ero BiausiHue
Ha paboTy LIeTH CTAHOBUTCS MUHUMAbHBIM.

I/ISMepI/ITCHBHHe HpI/I60pLI, BKJIIOYAaCMBIC IMapaJlJICJIbHO LCIISAM, JOJIKHBI HMCTb
BXOOHOC COIIPOTHUBJICHUC, BO MHOI'O pa3 IIPCBLIITAOIICC COIIPOTHUBIICHUC LICIIN
MCKAY TOYKaAMU IMMOAKIIOYCHUA. TaK, IIpU U3MCPCHUU HAIIPSIIKCHUSA U BOJIBTMETP
C BXOAHBIM COIIPOTUBJICHUEM IBX BO3HHKAET JOMMOJIHUTCIIbHBIC MTOIPCIIHOCTH, %,
BCJICACTBHUEC KOHCYHOI'O 3HAYCHHA BXOAHOI'O COIMPOTHUBIICHUSA an/I60pa u
COIIPOTUBJICHUA LCIIN.

(momxHa ObITH hopMyIIa)

[Tpu uccnenoBaHuy HaNpPsHKEHUH UMITYJIBCHON U CUHYCOUAAIBHON (OPMBI
YUUTBIBAIOT YaCTOTHBIE CBOWCTBA U3MEPHUTENBHBIX 1€, KOTOpPbIE JOJIKHBI ObITh
CIOCOOHBI IPOITYCKATh UCCIAEAYEeMbIN CUTHAN 0e3 ucKaxxeHui. Ha mpakTuke
BEPXHSsI YaCTOTA MOJIOCHI MPOITYCKaHus ocuusuiorpada A0mkHa ObITh B 3 — 5 pa3
00JIbI1IE YaCTOTHI UCCIIEyEMOT0 CUTHAIA.

X0 BBITIOTHEHUS PaOOTHI:
O6opynoBanue, MaTepuabl U MPUCIIOCOOICHHUE:

¢ IPUCTIOCOOJIEHUE IEMEHTOB Il COOPKU YCHIIUTEINS TEPEMEHHOT0 TOKa
coryiacHo cxeme Ha 6a3e Mukpocxembl K174YH7;

¢ mukpocxema K174YH7
‘ocmmutorpad C1 — 65

‘3NeKTpOHHBINA BoabTMETp THIA M7 — 53M
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‘IUKOBBIN BoabTMeTp THIIAa MU18
‘gactoromep Ttuma U3 — 64
‘0niok nutanus tuna PS2122L1

3ananue 1. MccrnenoBarh TOYHOCTh U3MEPEHUN AJIEKTPOHHBIM BOJIBTMETPOM U
ocruuiorpadom

1. Cobepute cxeMy yCHIIMTENsI HA MAKETHOM IJIaTe Kak moka3aHo Ha puc 3.1

2. BxirounTe ¥ norpenTe BOJbTMETP AJI U3MEPEHUS HANIPSKEHUSI IEPEMEHHOTO
TOKA.

3. [loakmrounTe K KOHTakTaM | U 2 BBIXOJ reHepaTopa.
4. 3anurtaiite cxemy ( KOHTakThl 3 1 4 ) HanpspKeHUeM nutanus +12 B.

5. YcTraHoBUTE Ha BBIXOJIE TeHepaTopa curnan Hanpsbkenue 1 B u wactoroit 1kI'1g
IIPU BBIXOJHON Harpyske reneparopa 50 Om.

6. M3mMepbTe ¢ TOMOIIBIO AJIEKTPOHHOTO BOJIBTMETPA HAMPSHKEHUE HA BBIXO/IC
reHeparopa ( KOHTaKThI 5 1 6 ).

7.IlopxirounTe MOCIEN0BATENBHO K BBIXO/1Yy T'€HEPATOpa HAarpy3Ky
conpotusiienueM 8 u 16 Om, 1 kOm.

8. Ilpon3Benure U3MepeHre CUTHaja py BCEX BUJAX HAarpy3KH, yKa3aHHBIX B II.
7.

9. [lokazanue BOIBTMETPA 3aHECUTE COOTBETCTBEHHO B CTOJIOIBI 2, 3, 4 1 5 TabII.
3.1

10 IMoakmrouuTe K BBIXOLY YCHIJIUTENSI TUKOBOW BOJIBTMETD.

11. TIpoBeaute u3MepeHus: B COOTBETCTBUH C 1. 9 M pe3yNbTaThl 3aHECUTE B TaOII.
3.1 (crpoka l).

Tabnuua 3. 1. Pe3ynbTaThl H3MEpeHuil CUTHAJIOB Ha BBIXO/IE
YCUJIUTENS pa3HbIMU U3MEPUTENLHBIMU PHOOPaMHU.

W3mepurensHbiil | be3 Harpy3ku Harpyska
npubop

8 Om 16 Om 1 kOm

1 2 3 4 5

[TukoBEIit
BOJIETMETP

DIIEKTPOHHBII
BOJIBTMETD
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Ocuusutorpad

12. TlogxmarounTe K Harpy3Ke YCHJIUTENS OCIIIIIOrpad B peKUMe 3aKPhITOTO
BXO/1a.

13. TIpoBeauTe U3MEpPEHHs CUTHANA MIPHU PA3IMYHBIX 3HAYCHHSIX HArPYy3KU.
Pesynbrar 3anecute B Ta 3.1, MOBTOPUB 3alMCH VIS BHIXOJHOTO COMPOTHUBIICHUS
500 Om.

14. PaccunTaiiTe MOrpenIHOCTh U3MEPEHUSI KaXKI0TO U3 UCIIOIb30BAHHbBIX
pUOOPOB, ClIeTalTEe BHIBOJIBI.

15. YcranoBuTe BBIXOJHOE COMPOTHUBIIEHHE reHeparopa 3HaueHueM 500 Om.

16. BeimosiHUTE U3MEPEHUS TTOCIIEIOBATEIILHOTO BOJIbTMETPOM, TUKOBBIM
BOJILTMETPOM U ocuusuiorpadom . Pesynbrarsl 3anecure B Tadn 3.1

17. JlaiiTe cpaBHUTEIBbHYIO OIEHKY TOUHOCTH U3MEPEHUN CUTHAJA C IIOMOIIIBIO
Pa3IMYHBIX TPUOOPOB IIPH PA3HBIX 3HAYCHUSAX BHYTPEHHEHW HArpy3Ku reHeparopa.

KoHTpoJIbHBIE BOIIPOCHL:

1. Ilepeuncnure OCHOBHbIE TEXHUUECKHUE TPEOOBaHMUSI, IPEABSBIIAEMBIE K
M3MEPUTENIbHBIM NpuOopam.

2. JJIA 4€T0 IIpCAHA3HAYCHBI BOHBTMeTpH? Hepe‘H/ICHI/ITe CIoco0 uX BKIIOYEHUS B
LCIIbb IJId U3MCPCHUA HAIIPSIXKCHUA.

3. Kaxk ompenensercst abCONIOTHAs NOTPEIIHOCTb PU U3MEPEHUH
AIIEKTPOU3MEPUTENILHBIMU IPUOOpaMu?

4. YcTaHOBUTE 3aBUCHMOCTD TOUHOCTH I/ISMCpCHI/Iﬁ B 3aBUCUMOCTHU OT
SJICKTPUYCCKUX XaAPAKTECPUCTUK HpI/I60pOB.

5. Kak BHYTpeHHsIs1 Harpy3Kka reHepaTopa CKa3blBaeTCsl Ha TOYHOCTH U3MEPEHUN U
nouemy?
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[Tpaktuyeckas paboraNelS
Tema: Pacuer MomtHOCTH M BEIOOD AJIEKTpOAIapaTypsl

]_[CJ'IBZ IMOJIYYCHHNE OCHOBHBIX HABBIKOB B pacy€Tax 3JICKTPOAIIPaTyphl

DIIEKTPOABUTATENN OTIMYAIOTCS MOIIIHOCTHIO, HOMUHAJIBHOM 4acTOTOM
BpaIlleHUsI, TPUHIIUIIOM PabOThI U POAOM TOKA, UCIIOJIHEHUEM TI0 3alTUTE OT
OKpY’KaIOIeH Cpebl, CIOCO0y YCTaHOBKHU.

TexXHUKO-9KOHOMHUYECKUE PACUETHI M MIPAKTHYECKHUE OTBIT MOKA3bIBAIOT, UTO B
OOJIBIIMHCTBE CITyYyaeB HanOO0JIee IKOHOMUYHBI JIBUTATEIH C YaCTOTON BpaLICHHUS
1500 mun-1. Iuratenu Ha 3000 MuH-1 UCHIOAB3YIOT 1711 HOPIIHEBBIX
KOMITPECCOPOB, BEHTUJISITOPOB CPEIHETO HAropa OOJBIION 1T01a4u U B APYTUX
Clly4asix, KOTJa BO3SMOXKHO IPSIMOE COSTMHEHHE C BaJIOM padodell MalIHHBI.

TuxoxoaHble ABUraTe I 00Ja1a0T TEXHHUYECKUM MTPEUMYIIIECTBOM IO CpaBHe-
HUIO C OBICTPOXOJHBIMU B TOM Cllydae, KOTJJa MPOUCXOAST YacThIe MMYCKH,
peBepcesl. [Ipu 3ToMm permaromumu pakTopamMu CTaHOBSITCS IOTEPU SHEPTUU U
MPOJOHKUTEILHOCTD IEPEXOIHBIX MPOIECCOB, @ TUXOXO/AHbIC IBUTATENH,
o0rnanas MaiabIM 3HaYeHHEM KMHETHUECKOM SHEPTUU POTOpa, 00eCIeunBaoT
MEHBIIIKE TOTEPU SHEPTHH U MPOJAOHKUTEIIBHOCTD MEPEXO0IHBIX MTPOIIECCOB.

ITo poxy TOKa 3J€KTpOABUraTeIN BEIOMPAIOT HA OCHOBAaHUH TEXHUKO-3KOHOMU-
YEeCKUX pacueroB. st MaiuH, He TpeOyIOIUX PEryIupoBaHus CKOPOCTH,
clenyeT IPUMEHATh NCKIIFOYUTENIBHO IPUBOABI IEPEMEHHOIO TOKA, KOTOPBIE
3HAQYMTEINIBHO JCIIEBIIE IPUBOJOB MIOCTOSHHOIO TOKA.

I[BI/IFaTeJ'II/I OCHOBHOTI'O UCITOJIHCHUSA NPCAHA3HAUYCHBI JJI IPUMCHCHUSA B YMC-
PECHHOM KJIMMATE B 3JaHUAX NPOMBIIIJICHHOT'O THUIIA.

Jl71st IpuBOIOB, MpeAHA3HAUYCHHBIX I PaOOTHI B Pa3IMYHBIX YCIOBUSAX OKPY-
JKarouIer cpepl, MPEeTyCMOTPEH PsJl CIICIIMATU3UPOBAHHBIX UCTIOJIHEHUI: BJIAaro-
MOPO30CTOMKHE, 3MMOCTOMKHE, MBLIE3AMUIIEHHBIE TPOIUYECKUE, I CEIBCKOrO
XO3SIICTBA U JIp.

DNEeKTPOABUTATENH, KaK U IPYroe AIEKTPOOOOpy10BaHUE, Pa3INydatoT MO KIIH-
MaTUYECKOMY MCIIOJIHEHUIO ¥ KaTerOPUHU pa3MEeIleHUs U3/ICIUs.

B coorBercTBum ¢ 'OCT — 15150 — 69, TOCT 15543 — 780 sneKTpoTeXHUUECKHUE
U3JIENHS] U3TOTABIUBAIOT MMATH KIMMATHUECKUX UCTIOHEHUH U MapKUPYIOT
ciemyromumM oopa3om: Y — JuIsl paiiloHOB ¢ YMEPEHHBIM KiuMatoM, Y XJI — mist
paliOHOB C YMEPEHHBIM U XOJOAHBIM KJIUMaTOM, T — [l palilOHOB KakK C CyXHX,
TaK U BJIaKHBIX TPOIMUYECKUX KIUMaTOB, Y — 1151 paliloHOB C yMEpPEHHO —
XOJIOHBIM U KapKHUM MOPCKHM KJIMMAaTOM.

Kpome Toro, u3aenusi B 3aBUCHIMOCTH OT MECTa YCTAHOBKHU U3TOTABIMBAIOT TSI
MIATH KaTeTOPHI pa3MENIeHHs, KOTOpbIe 0003HavaroT Iudpamu: 1 — st
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AKCIUTyaTalliy Ha OTKPBITOM BO3/yX€e; 2 — JUIsl HCIIOJIb30BAHUS M10/] HABECOM U B
OTKPBITHIX MIOMEIIEHHUSX; 3 — B HEOTAIJIMBAEMbIX IOMEIEHUSX; 4 — B
OTAIJIMBAEMBbIX OMEUIEHUAX; 5 — IS SKCIUTyaTallMu B IIOMEILIEHUSX C
MOBBIINICHHONM BJIAXKHOCTBIO.

B ycnoBHoe 0003HaYeHUE TUMA (MAapKK) U3/1€JIUs JOMOJIHUTEIBHO IIOCIIE BCEX
0003HaueHM, OTHOCSAIINXCS K MOIU(DUKAIMSAM W3NS, BBOJAT OYKBBI U
1 dpbl, 0003HAYAIOIMINE BUJI KIIMMATHYECKOTO UCIIOTHEHHUS.

Bce anekTpoTeXHUYECKUE U3ACTHUs, B TOM YHCIIE U AICKTPOABUTATEIH, JOKHBI
UMETb KOpITyca U 000JI04KH, 00eCTIeYBAIOIINE 3AIIUTY IIepCOHANa OT
COMPUKOCHOBEHHSI C TOKOBEIYIIIMMH U JIBFKYIIUMHUCS YaCTSIMH, a TAKKE
OTIPENICTICHHYIO CTENIEHB 3aIUTHI U3/ICIHS OT MOMNaJaHus BHYTPbh 000JIOYKH
TBEPJBIX MOCTOPOHHUX Te U BobI coriacHo ['OCT 14254 — 80 .

Jist 0003HaYCHHS CTETICHU 3aIUThI IPUMEHSFOTCs OYKBHI [P 1 cienyromue 3a
HUMH JIBE€ U(PHI.

ITepBas undpa nocne IP (0...6) o3HauaeT creneHp 3alIUTHI IEPCOHANIA OT CO-
MPUKOCHOBEHUS C TOKOBEAYIIMMH U JBUKYIIUMHUCS YaCTSIMHU U U3JIETHS OT
MoTaIaHus B HEro Tej, Harpumep: (0 — cenuanpHas 3aiuTa OTCYTCTBYET; 2 —
3alUTa OT MPOHUKHOBEHHS BHYTPb 000JI0YKHY MaNbIIEB WU MPEIMETOB JUIMHOMN
He Oojiee 80 MM U OT MPOHUKHOBEHUS TBEPABIX TEII pa3MepoM cBhIie 12 Mm; 4 —
3alIMTa OT TBEPABIX Tel pazmepom Oonee 1,0 M; 5 — 3amuTa OT MPOHUKHOBEHUSI
OOJIBIIIOTO KOJIMYECTBA IMBUTH, JOCTATOYHOTO JUISl HAPYIIICHHS paOOTHI U T.1I.

CrerneHb 3alIUThI OT BOJBI onpeenseTcs Bropoi nudpoii (0...8),
HarpuMmep: 0 — 3a1mTa OT BOJbI OTCYTCTBYET; 7 — 3alllUTa IIPH MOTPYKEHUHU B
BOJIy TIPHU OTPEICTICHHOM BPEMEHH U JIaBJIICHUH; 8 — U3ETHS TIPUTOIHBI JIS
JUTUTEIIBHOTO TIOTPYKEHUS B BOY MPHU YCIOBUSIX, YCTAHOBIIEHHBIX
HU3TOTOBUTEJIEM.

®opMBI UCTIOJIHEHHUSI DJIEKTPOABUTATEINICH 110 CIIOCO0Y MOHTaXa M MX
ycioBHbIe 0003HaYeHUS ycTaHoBIeHbI [[OCT 2479 — 79.I1o HaMUYHIO KPETIEKHBIX
MPHUCIIOCOOJICHHUIA DJICKTPOIBUTATEIIN TTOIPA3CIIIOTCS HA TPU TPYIIITHL:
UMEIOIINE CTAHUHY JalaMHy JUTsl KPETIJICHHs], JTarbl ¥ (iaHell Ha MOAIUITHUKOBOM
mmre. VIMerTcs Takke pa3iuyus 0 UCIIOIHEHUIO BBICTYIAIOIIET0 KOHIIA Baja,
crocoOy MoHTaxa. Bee aTu paznuuus mudpyroTcst B yCIOBHBIX 0003HAYEHHSIX
KOHCTPYKTHUBHOTO HCIIOJTHEHHUS 0 CIIOCO0Y MOHTaKa, COCTOsIUX U3 OykB IM u
yeTblpéx 1udp. [lepBas uudpa ykaspiBaet rpynmny KOHCTPYKTUBHOTO
ucroHeHus: |- Ha jJanax, 2- Ha jnanax ¢ ¢uianmnem; 3- 6e3 jan ¢ uranmem.
[Tocneansis mudpa XapakTepu3yeT UCIOTHEHUE BRICTYITAIOINIETO KOHIIA BaJia,
CpEIHHE - CITOCO0 MOHTaXA.

XapaKkTepuCTUKU BHIOPAHHBIX JIBUraTeNIel CBOJATCS B TaOIUILY.
[Tpumepom MOXKeT ciykuTh Tabuua 1.1:
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Tabmuua 1.1 — XapakTepuCcTUKU 3JIEKTPOABUTaTEIeH PUBOIOB

Ilo3unmonHoe Tun Puowm, Yacrora cos @ | KIIH, | KIIYC
o0o3HaueHue JIBUTATEIS kBt PPAIIEHI, % K
00/MUH
M1 4AA63A2Y3 0,37 3000 0,86 70 5
M2 4A10054Y3 3 1500 0,83 82 6,5
Jist BeIOOpa THNa Tpex(a3zHbIX ACHHXPOHHBIX BUTATENICH C KOPOTKO3AMKHYTHIM
POTOPOM IO MOIITHOCTH U CKOPOCTH BPAIICHUSI MOKHO HCIIOJIb30BaTh JAHHBIC,
npuBeeHHbIE B Tabiuue 1.2.
Tabmuna 1.2 - Texauyeckre XapaKTePUCTHKH aCHHXPOHHBIX AJIEKTPOABUTATEIICH
C KOpOTKO3aMKHYTBIM POTOPOM CepuH 4A OCHOBHOT'O UCIOJIHEHUS ( 3aKpBIThIE
00/ 1yBaeMsbI€ )
Tun Pu, kBt |KIIH, % |cose |Mmakc/MH [Mnyck/MH Mmun/MH [Knyck
3000 o6/MuH
4A50A2Y3 10,09 60 0,7 2,2 2 1,2 5
4A50B2Y3 (0,12 63 0,7 2,2 2 1,2 5
4AAS56A2Y3 (0,18 66 0,76 |2,2 2 1,2 5
4AA56B2Y3 (0,25 68 0,77 2,2 2 1,2 5
4AA63A2Y3 |0,37 70 0,86 (2,2 2 1,2 5
4AA63B2Y3 (0,55 73 0,86 (2,2 2 1,2 5
4AAT1A2Y3 |0,75 77 0,87 (2,2 2 1,2 5,5
4AXT71A2Y3 |0,75 77 0,87 (2,2 2 1,2 5,5
4A71B2Y3 |11 77,5 0,87 (2,2 2 1,2 55
4AX71B2Y3 |1,1 77,5 0,87 (2,2 2 1,2 55
4A80A2Y3 |15 81 0,85 (2,2 2 1,2 6,5
4AX8A2Y3 |15 81 085 (2,2 2 1,2 6,5
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4A80B2Y3 |22 83 0,87 |2,2 2 1,2 6,5
4AX80B2Y3 |2,2 83 0,87 |2,2 2 1,2 6,5
4A90L2Y3 |3 84,5 0,88 (2,2 2 1,2 6,5
4AX90L2Y3 |3 84,5 0,88 (2,2 2 1,2 6,5
4A100S2VY3 |4 86,5 0,89 (2,2 2 1,2 7,5
4A100L2Y3 |55 87,5 091 |22 2 1,2 7,5
4A112M2V3 |7,5 87,5 0,88 |2,2 2 1 7,5
4A132M2V3 |11 88 09 |22 1,6 1 7,5
4A160S2V3 |15 88 091 |2,2 1,4 1 7,5
4A160M2V3 (18,5 88,5 0,92 2,2 1,4 1 7,5
4A18082V3 |22 88,5 091 |22 1,4 1 7,5
4A180M2V3 |30 90 0,92 [2,2 1,4 1 7,5
4A200M2V3 |37 90 0,89 (2,2 1,4 1 7,5
4A200L2Y3 |45 91 09 |22 1,4 1 7,5
4A225M2V3 |55 91 0,92 |2,2 1,2 1 7,5
4A25082V¥3 |75 91 0,89 |2,2 1,2 1 7,5
4A250M2V3 90 92 09 |22 1,2 1 7,5
4A280S2VY3 |110 91 089 (2,2 1,2 1 7

4A280M2VY3 |132 91,5 089 (2,2 1,2 1 7

4A31582V3 |160 92 09 19 1 0,9 7

4A315M2V3 |200 94 09 19 1 0,9 7

4A355S82Y3 |250 92,5 09 |19 1 0,9 7

4A355M2V3 |315 93 091 |19 1 0,9 7

C KOPOTKO3aMKHYTBIM POTOPOM cepur 4A OCHOBHOT'O UCTIOTHEHUS ( 3aKPBIThIC 00/ 1yBaeMbIC )

Tun

PH, xBT

KIIA, %

COSQ

Mwmakc/Mu

Mnyck/MH

Mwmuna/MHu

—
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1500 06/mMun
4AAS56A4Y3 0,12 63 0,66 |2,2 2 1,2
4AA56B4Y3 0,18 64 0,64 2,2 2 1,2
4AA63A4Y3 0,25 68 0,65 2,2 2 1,2
4AA63B4Y3 0,37 68 0,69 |2,2 2 1,2
4AXT71A4Y3 0,55 70,5 0,7 2,2 2 1,6
4AX71B4V3 0,75 72 0,73 2,2 2 1,6
4AX80A4Y3 1,1 75 0,81 2,2 2 1,6
4AX80B4VY3 15 77 0,83 2,2 2 1,6
4AX90L4Y3 2,2 80 0,83 2,2 2 1,6
4A100S4V3 3 82 0,83 2,2 2 1,6
4A1000L4Y3 4 84 0,84 2,2 2 1,6
4A112M4VY3 55 85,5 0,85 2,2 2 1,6
4A13254V3 75 87,5 0,86 2,2 2 1,6
4A132M4VY3 11 87,5 0,87 2,2 2 1,6
4A160S4V3 15 88,5 0,88 2,2 1,4 1
4A160M4VY3 18,5 89,5 0,88 (2,2 14 1
4A180S4V3 22 90,5 0,9 2,2 14 1
4A200M4VY3 30 90,5 0,9 2,2 14 1
4A200M4VY3 37 91 0,9 2,2 14 1
4A2000L4VY3 45 92 0,9 2,2 14 1




52

4A225M4V3 55 92,5 09 2,2 1,2 1
4A250S84Y3 75 93 09 2,2 1,2 1
4A250M4V3 90 93 091 |2,2 1,2 1
4A280S4Y3 110 92,5 09 |2 1,2 1
4A280M4V3 132 93 09 |2 1,2 1
4A31554Y3 160 93,5 091 1,9 1 0,9
4A315M4V3 200 94 0,92 1,9 1 0,9
4A35554Y3 250 94,5 0,92 1,9 1 0,9
4A355M4V3 315 94,5 0,92 1,9 1 0,9
1000 06 / mun

4AA63A6Y3 0,18 56 0,62 (2,2 2 1,2
4AA63B6Y3 0,25 59 0,62 (2,2 2 1,2
4AT71A6Y3 0,37 64,5 0,69 (2,2 2 1,6
4AXT71A6Y3 0,55 67,5 0,71 (2,2 2 1,6
4AX80A6Y3 0,75 69 0,74 (2,2 2 1,6
4AX80B6Y3 1,1 74 0,74 (2,2 2 1,6
4AX90L6Y3 1,5 75 0,74 (2,2 2 1,6
4A100L6Y3 2,2 81 0,73 (2,2 2 1,6
4A112MA6Y3 3 81 0,76 (2,2 2 1,6
4A112MB6Y3 4 82 0,81 (2,2 2 1,6
4A13256Y3 5,9 85 08 (2,2 2 1,6
4A132M6VY3 7,5 85,5 0,81 (2,2 2 1,6
4A160S6Y3 11 86 0,86 |2 1,2 1
4A160M6VY3 15 87,5 0,87 |2 1,2 1
4A180M6VY3 18,5 88 0,87 |2 1,2 1
4A200M6VY3 22 90 09 |2 1,2 1
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4A200L6Y3 30 90,5 09 |2 1,2 1
4A225M6VY3 37 91 0,89 |2 1,2 1
4A250S6V3 45 91,5 0,89 |2 1,2 1
4A250M6VY3 55 91,5 0,89 |2 1,2 1
4A280S6Y3 75 92 0,89 |19 1,2 1
4A280M6VY3 90 92,5 0,89 |19 1,2 1
4A31556Y3 110 93 09 |19 1 0,9
4A315M6VY3 132 93,5 09 |19 1 0,9
4A355S6V3 160 93,5 09 19 1 0,9
4A355M6VY3 200 94 09 19 1 0,9
[Iponomxkenue Tabdmn. 1.2

C KOPOTKO3aMKHYTBIM POTOPOM cepru 4A OCHOBHOT'O MCTIOTHEHUS ( 3aKPBITHIC

00/ 1yBaeMebIe )

Tum Pu, kBt [KII, % |cose |[Mmakc/MuH |Mnyck/Mu [Mmua/Mu |Kmyck
750 o6/Mun

4AX80B8Y3 (0,55 64 0,65 (1,7 1,6 1,2 3,5
:AX%LASY 0,75 68 0,62 (1,7 1,6 1,2 3,5
:AX%LBSY 11 70 0,68 (1,7 1,6 1,2 3,5
4A100L8Y3 |15 74 0,65 (1,7 1,6 1,2 55
:AHZMASV 2,2 76,5 0,71 2,2 1,8 1,4 6
:AlleBSV 3 79 0,74 2,2 1,8 1,4 6
4A132S8Y3 |4 83 0,7 2,2 1,8 1,4 6




54

4A132M8Y3 |5,5 83 0,74 |2,2 1,8 1,4 6
4A160S8Y3 |7,5 86 0,75 |2,2 1,4 1 6
4A160M8VY3 |11 87 0,75 2,2 1,4 1 6
4A180M8VY3 |15 87 082 |2 1,2 1 6
4A200M8VY3 (18,5 88,5 0,84 [2,2 1,2 1 6
4A200L8Y3 |22 88,5 0,84 |2 1,2 1 6
4A225M8VY3 (30 90 081 |2 1,2 1 6
4A250S8Y3 |37 90 083 |2 1,2 1 6,8
4A250M8VY3 |45 91 084 |2 1,2 1 6,8
4A280S8Y3 |55 92 084 (19 1,2 1 6,5
4A280M8VY3 |75 92,5 0,85 (1,9 1,2 1 6,5
4A31588Y3 |90 93 0,85 (1,9 1 0,9 6,5
4A315M8VY3 |110 93 0,85 (1,9 1 0,9 6,5
4A355S8Y3 |132 93,5 0,85 |1,9 1 0,9 6,5
4A355M8Y3 |160 93,5 0,85 |1,9 1 0,9 6,5

PacueT 1 BbIOOp MyCKO3aIIUTHOM anmnaparypsl

Pacuer mycko3amuTHOI anmnapatypy HauWHAETCS C ONPEIeICHUS
HomuHansHOTO (IHOM) mnu pacuernoro (IPACY) u myckooro (IITYCK) TokoB
JIBUTATEJICH.

IHOM = PHOM / (1,73-UHOM -n-cos), (1.2)
rae  PHOM — momHoCcTh gBurarens, Brt;
UHOM — HOMUHaIbHOE HANPS)KEHUE NUuTanus, B;
N -- KOOQPUIMEHT TOJIE3HOTO ICUCTBUS;
COS¢ -- KO3 (HUIIUEHT MOITHOCTH JABUTATEIS.
HTYCK = KITYCK-ITHOM, (1.2)

rae KITYCK = [ITYCK / [HOM — koo dunuenT mycka apuratens (13
TabnuIer 1.2).
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[Tpu 3ammTe MpoBOJOB U Kabenel IaBKUMHU IPeI0XPaHUTEIIMHU (Kpome
Kabenei, pacrooKEHHBIX B 3eMJIE) pacueT JIEKTPUUECKO CeTH HaUMHAIOT C
BbIOOPA IJIABKOM BCTABKHU.

Tox 1J1aBKOI BCTABKU AOJKEH OBITH OOJIbIIIE HOMUHAJIBHOTO TOKA
Harpy3ku WIH PaBHATHCA €EMY, TO €CTh:

IB > I[HOM (1.3)
Tok nIaBKOM BCTaBKHU IIPOBEPSAIOT HA MAKCUMAJIBHBIN TOK HAarpy3Ku:
IB > IMAX/a. (1.4)

Jiis ipeioxpaHuTenieil OOBIYHOTO THUIIA, 3AIIUIIAIONINX OTBETBICHUS K
KOPOTKO3aMKHYTBIM aCUHXPOHHBIM JIBUTATENISIM C HOPMAJIbHBIMU YCIOBUAMU

paboThI (peaKre MycKu, MPOIOIIKUTEILHOCTD pa3odera 5...10 ¢), a = 2,5.

[Ipu 3amure ABUraTene ¢ TSHKEIbIMU YCIOBUSAMH pa0dOThI (HacThle MYCKH,
MPOJIOJDKUTENBHOCTH pazdera no 40 ¢) a = 1,6...2,0.

MaxkcuManbHBIM TOK B LICMTH C OJHUM JIBUTaTEIEeM PaBCH €T0 ITYCKOBOMY
TOKY. B kaTtamorax oObIYHO MNPUBOAUTCA KPAaTHOCTD ITYCKOBOI'O TOKa K. Torna
MaKCHMAaJIbHBIM TOK B IICIIH:

IMAX =IITYCK = KITYCK-IHOM, (1.5)
riae, I[HoM - HOMHHAJIBHBIM TOK ABUTATEIIS.

Ecnu npenoxpaHuTenp 3alMUIIAECT JIMHUIO, K KOTOPO IPUCOEANHEHBI
HECKOJIBKO JIBUTATEINIECH, TO B 3TOM CIIy4ae MaKCUMAJIbHBIN TOK

IMAX = 1XIHOM + IITYCK, (1.6)

rae T — ko3 GuuueHT ogqHoBpeMeHHoCTH, > IHOM — cyMMa HOMHHAITBHBIX
(pabounx) TOKOB Bcex ocTanbHbIX nBurarenei, IIYCK — nyckoBoil Tok, npu
koTopoM IMAX nmeer Haubosblee 3HaYEHUE.

ABTOMaTHUYECKHE BBIKIIOYATSIN BBI6I/IpaI-OT 10 HOMUHAJIbHOMY
HAIPsS’KCHUIO, TOKY, HA3HAYCHUIO, YUCITY IMOJIFOCOB, HAJITMYHUIO HCO6XO)II/IMBIX
pacuenHTeneﬁ u CHOCO6y 3alllUThI OT Oprxcanmeﬁ Cpcabl.

HoMuHanbHBIN TOK TEIJIOBOTO WX KOM6I/IHI/IpOBaHHOFO pacuciumTeirs mpu
AJIUTCIIbHOM PCIKHUME pa6OTBI JABUTATCIIA BBI6I/IpaeTC$I N3 yCJIOBUA:

IHOM. PACII. > THOM 1.7)
[Tpy TOBTOPHO-KPATKOBPEMEHHOM PEXHME PaOOThI IBUTATES:

[HOM. PACIL > 1,25 THOM (1.8)
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3anUTHBIE YCTPOHCTBA JOKHBI 001aJaTh CEIEKTUBHOCTHIO
(M30MpaTeNbHOCTHIO), T. €. TUIABKAsl BCTaBKa MPEIOXPAHUTEIS JOIDKHA
[IeperopaTh Py IMOBPEKACHUHU TOJIBKO TOTO y4acTKa, KOTOPBIMA 3aIlMILACT.
BrinonHenue 3Toro yciuoBusl JOCTUTAETCS TEM, YTO TOK BCTaBKU IIPEAOXPAHUTEIIS
YCTQHOBJICHHOT'O Ha IPYIITY TOKOIPUEMHHUKOB, JOJKEH OBbITh OO0JIbIIE HE MEHEe
YEeM Ha OJIHY CTYIICHb LIKAJIbl CTAHAAPTHBIX TOKOB IIJIABKUX BCTABOK
TOKOIIPUEMHUKOB.

Bb160p MarHuTHBIX IMycKaTelnei MPOU3BOIUTCS MO HAIPSKEHUIO, TOKY,
HaJIMYMIO TEIUIOBOIO pelie, BO3MOKHOCTU PEBEPCA, UUCITY 3aMBIKAIOLIUX U
pa3MBIKAIOUIMX KOHTAKTOB B Lieny ynpasieHus. [Ipu BpiOope MarHuTHOro
mycKaTessi 0 TOKY He0OX0AUMO 4TOOBI TOK €ro CHJIOBBIX KOHTaKTOB ObLT OOJIbIIE
1100 paBeH CyMMapHOMY HOMHUHAJIbHOMY TOKY 3JIEKTPOIIPUEMHUKOB, KOTOPbIE OH
BKJIIOYAET:

IMLIL > SIHOM (1.9)

Ecnu B nenu ynpasieHus UCIONb3yeTcs O0blee YUCIO BCIOMOTaTeIbHBIX
KOHTAKTOB, YEM TO, YTO UMEETCS B MarHUTHOM ITyCKaTejie, TO He00X0AUMO WU
BbIOMpATh IMyCKaTelb APYroi cepuu, WK NPUCTABKY KOHTAKTHYO. Jlis
nyckareneit cepun [IMJI — npucraBku cepun IIKJI. Ha xaxap1ii myckareins
MO’KHO YCTaHOBUTD 2- WM 4-X KOHTAKTHYIO PUCTaBKY C pa3jIM4HbIM HA0OpOM
3aMBIKAIOIIMX U Pa3MbIKAIOLIMX KOHTAKTOB. KOHTaKTHbIE IPUCTABKU
MEXaHUYECKU COEIUHSIOTCS C MyCKATEIIMU U (PUKCUPYIOTCS C TOMOIIBIO
3aIEIIKH.

Br160p TemoBoro pene npou3BOAUTCS 110 BO3SMOXKHOCTH COBMECTHOM
paboTHI ¢ YK€ BHIOPAHHBIM MarHUTHBIM TYCKAaTEJIEM U 110 TOKY HeCpaOaThIBaHUS:

IT.P.MIN < IHOM JIB < IT.P.MAX, (1.10)

rae IT.P.MIN — IT.P.MAX — npeznensl peryIupoBKU TOKa HecpaOaThIBaHHs
TEIIOBOT'O pele.

ITpu BbIOOpE MaKeTHBIX MepeKIroyaTenel (BbIKIYaTeNei) yuuThIBaeTCs
HaNpspKEHUeE, TOK, YHCIIO Map MOJII0COB U CIIOCO0 3allluThl OT BO3/1€HCTBUS
OKpYyXaroIien cpesibl. BoIOOp Mo TOKY aHaJIOrMYeH MarHUTHOMY ITyCKaTemto (CM.

dbopmyny 1.7)

IIpn nanucannu sroro nyHkra I[IKP pekomennyercss BHadane U3a0KUTh
METOAMKY pacydeTa JUlsl KayKA0ro THUIA IYCKO3alUTHOIO anmnapara. 3aTeM
MIPUBECTH MIPUMEP pacyeTa U BbIOOpA /Ui OHOTO MPe0XPaHUTEIs,
ABTOMAaTHUYECKOIO BBIKJIFOYATENSI, MArHUTHOTO ITyCKaTelIsl, TEIJIOBOTO peJie U TaK
nanee. PacmmgpoBaTh MapkupoBKy. PacueT u BbIOOp OCTaJIbHBIX anmapaToB
IPOM3BECTH HA YEPHOBHKE, A PE3yJIbTaThl 3aHECTH B TaONIUILy, HAIPUMED, IS
aBTOMATHUYECKUX BbIKIIOYaTesnei tadbmuma 1.3:

Tabmuua 1.3 — XapakTepucTUKN aBTOMAaTUYECKHX BBIKIIOYaTenen
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ITPUMEP 1.1

3AJIAHUE: PaccuuTaTh ¥ BIOpATh MyCKO3ANTUTHYIO anliapaTypy 3aTOYHOTO

cranka (puc. 1.2). Jsuratens M1 tuna 4AX90L4VY 3. Pexxum paboThr —
JUTUTEIIbHBIN.
A B C N
[+ Q 4] [+
QF1 w .
Aty BIf| ©ff I ] !
L 1
. T
KM1
2
AT BI2| 92

[ |: [ ‘ SB1 E
A1z B13 oz KM
SB2 KM

Pucynok 1.2 — 3aTounoii craHok. CxeMa 3JieKTpudecKasi IpUHIUINAIbHAs
PEIIEHUE:
ITo tabmuue (1.2) nna qurarens M1 - 4AX90L4VY3:

PHOM = 2,2 kBt

KILJI = 80%
Cosop = 0,83
KIIYCK =6

[To popmyze (1.1) ompenensitoT HOMUHATBHBINA TOK TBUTATEIS:

IHOM = PHOM / (1,73-UHOMn-cose) = 2200/(1,73-380-0,8:0,83) = 5,04 A
[To popmyre (1.2) ompenensitoT MyCKOBOM TOK JBUTATEIS:

HIYCK =KIIYCK-THOM = 6-5,04 = 30,24 A

Tak kak qBUTATENb 3aLIUILIEH OT TOKOB Neperpy3ku TermoBbiM pene KK1,
He00XO0IMMO BBEIOMpATh aBTOMAaTHYECKHH BBIKITIoUaTesb QF1 ¢
JIEKTPOMAarHUTHBIM PACLETIUTENEM (3ALIUIIAET OT TOKOB KOPOTKOTO 3aMBIKAHHUS).
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[To kxaranory [4] (WK aHATOTMYHOMY) BBIOMPAaeM aBTOMATUUYECKUN BBIKITFOYATENb
cepun AE2023-100-54 YV3-A, npeqHazHadeHHBIN 17151 SKCIUTyaTalluH B LETISX
nepemMeHHoro HanpsikeHus 10 660 B wactoroit 50 u 60 I', a Tak ke A mycka u
OCTaHOBKHU aCHHXPOHHBIX JIEKTPOABUTATENEH C KOPOTKO3aMKHYTHIM POTOPOM.
CTpyKTypa YCIOBHOTO 0003HAYEHUS:

AE20 — cepus;

2 — HOMHMHAaJIbHBIN TOK 16A;

3 — TPEXIMOIFOCHBIN C 3JICKTPOMArHUTHBIM PaCICITUTEIIEM;
1 — 0e3 cBOOOAHBIX KOHTAKTOB;

0 — 6e3 IOTMOTHUTENBHBIX PACIECUTEICH;

0 — 6e3 peryIMpoBKHM HOMHHAJIBLHOTO TOKA TEIUIOBBIX paclenuTeNeh 1
TEMIIepaTypHO KOMIICHCAIUH,

54 — cremens 3amutsel IP54;
V3 — KIUMaTU4YECKOE HCIIOIHEHHE;
A — UCIIOJIHEHUE 110 U3HOCOCTONKOCTH.

[To ycnosuto (1.7) ITHOM. PACLI. > THOM, BbIOupaeM HOMHUHAJIbHBIN
TOK 3nekTpomarHuTHoro pacuenurens [HOM. 9.M. PACLL. = 6,3 A (6,3 A > 5,04
A).

Maruutsslii myckatenb KM1 BeiOupaem no ycnosuio (1.9) IMIT. > 2
[HOM. Tak kak MarHUTHBIN ITyCKaTeNb BKIOYAET OJUH ABUTraTenb, To IML.I1. >
IHOM. C yuerom Ttoro, uto IM.II. > 5,04 A, BeiOupaem nmyckarens Tuna [IMJI-
1200, npeaHa3HAYESHHBIH U1 IPUMEHEHHUS B CTAIIMOHAPHBIX YCIOBUSIX JUIS
JTMICTaHIIMOHHOTO TTyCKa HETIOCPEICTBEHHBIM IOIKIIFOYCHHEM K CETH, OCTAHOBKH H
peBepcupoBaHus Tpex(a3HBIX ACHHXPOHHBIX AJIEKTPOJABHUTATEIICH C
KOPOTKO3aMKHYTBIM POTOPOM TIpu HampspkeHuu 10 660 B nmepemennoro Toka 50 u
60 I'u roe

IIMJI — cepus myckareneu;

1 — mudpa, ykassiBaroias BeIMYUHY ITyCKaTesd B 3aBUCUMOCTH OT
HOMHHAJIBHOTO ToKa -10 A;

2 — HEPEBEPCUBHBII C TETUIOBBIM pEJIc;
0 — crentens 3amurse! IPOO;
0 — 1 3aMBIKaromMii KOHTAKT BCIIOMOTATENbHON IIEMH.

Tennosoe pene KK1 Boiouparot o ycnosuto (1.10) IT.P.MIN <IHOM./IB. <
IT.P.MAX:
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PTJI101004 c mpenenom Toka HecpabaTeiBanus 3,8 — 6,0 A (3,6 A <5,04 A<6,0
A). Pene npeqHa3HaueHO A7 3aIUTHI JIEKTPOABUTATENIECH OT TOKOB IIEPErPy30K
HEJIOMYCTHUMOM MPOJOIKUTENbHOCTH. OHU Tak ke 00eCIIeuynBaIOT 3alUTy OT
HECHMETPUU TOKOB B (pa3ax M OT BIMAACHUS OJTHOU U3 (a3, rae

PTJI — cepus TennoBoro pene;
1 — HomuHaNBHBII TOK pene 25 A;
010 — uudpa, o603HaUarOIIas UCIIOJHEHUE 110 TOKY HecpaOaThIBaHUS;

0 — crenens 3amutel IP00;4 — ximumarnueckoe ucnonaenne Y XJ14.
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[IpakTuyeckoe 3anstue Ne 16
Tema : DnemMeHTBI CpaBHEHUS.
Ilens padoter: [lomyuenue HaBbIKa B cpezie "owen logic" ucmob30BaHUs
pecypcoB juist moctpoerust ACY.

3anaHue:

1) BbIoHUTE NOMIAroBYI0 HHCTPYKIIUH.

3) OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

4) ObopMHTH OTYET.

[Topsi10K BBITOTHEHUS PaOOTHI:

BBITIOJTHUTH MTOIIATOBO WHCTPYKIIUIO.
- MPOTECTUPOBATh MOJIYYCHHBIN pe3yibTar.
- pe3ynbTaT MOKa3aThb, OPOPMUTH B OTUETE.
- BBITIOJTHUTH BapUaHT, OQOPMUTH B OTYETE.
PesynbTar paboThi:
- KAPTUHA wurtoroBoro pesyibTaTta.
OrTser 1:
JUISL 9eT0 HYKEeH KOH(UTYpallMOHHBIN (aiin?
OTser 2:
YTO CO3/1aéT KOH(MUTYpPAIMOHHBIN (aill.
Ortser 3:
3aueM HY)XKHA JaHHAasl TMOIIaroBas WHCTPYKUUA?
OrTBer 4:
3ayeM HY)KHa cIpaBka?
OrTser 5:
Juist uero HyxeH SEL?
Ortser 6:
Juist uero HyxeH EQ?

Otser 7:
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Jutst uero HyxeH GT?
Ortser 8:

Pa3nuia Mexay JTIOrH4ecKUMU U 3JIEMEHTaMH CPaBHEHHUS?
BriBoa:

0 0OCOOEHHOCTSIM BBITIOTHEHUS MOIIArOBOM MHCTPYKIIAN?
- MOXKET JIK HHCTPYKIIUSI HAYYUTh U ueMy?
- MOXKET JIM UHCTPYKLIHUS BBICTYNATh rapaHTHEN MOJIOKUTEIHHOTO pe3yabTaTa?
- MOXKET JIM UHCTPYKLUS OBITh QJITOPUTMOM ?
- MO’)KHO HHCTPYKIIHIO YIYYIIUTh U Kak?
- €CJIM YacTO BBIMOJIHATH JaHHYIO MHCTPYKIIUIO, TO OHA CTAHOBUTCS HE

aKTyaJIbHOM?

OTtBeTuTh Ha KOHTPOJIbHBIC BOIIPOCHI.

e OWEM Logic = s
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Jl1s1 BBOJIA cXeM MOJIB3YHUTECh OMOIMOTEKaMU KOMIIOHEHTOB.

BeiGop mogenn

Mpbop Bxoabl Boixoas -
NnrP110-220.1209% 8P 12 a2
NrP110-220.1209%.8P-4 12 2
MP114-224 8045 4P w000 12 a8
MP114-224 8045 4Pxooo-' 12 a8
MP200-220. 1 2 2000 2 2
(A0

MP200-24 1 X X200 3 8

MNP 200-24 20 A0 24 000 12 12

Mn1zo o o
TecToERIA 12 12

MP-kKaT [ 4 —

-
Ok | | Orraesna

CoryiacHO pUCYHKY.

Sk OWEN Logic
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OpraHu3yeM BbIBOJ 3JIEMEHTOB IIPeoOpa30BaHU.

3 OWEN Logic ===l
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Jt OWEN Logic - C:\Users\\Documents\Lowl X
Paiin Ban Mpebop Ceparc Momown

Dad®hblesBEEE Hl.ass835]55]8

A @‘6‘ Mepwon mc: 100+ Bpemawsna: 100 r M Oow |

mj&euﬂ*l 4 b
Ia . .
E ‘ -f"l_, = Er.\,J.'-I 00% - b
Y ' ' ' ol 00 100 120 24 360 40
'E [ i 11 L1 11 ] L1 1 1 .| L1 11 ] I | L1 1 1 L1l 1 11 L1 1 |I| 1
=16 - a6
_ 1 |
AT TOFLOAT [ Yar
) Sy a8
e 1
oF
= S R r! 00
3] SN Doy (2.4
lan T — " pler "
D

| A2 pr—— ———J F2
D romr |20
| LU
_ H
= 40 80| fGT |
TTAIS AO1

nee

JP— A

]

COrjlaCHO CTpCJIKaM. BBOAWM 3HAYCHHUAI.



3anmanue

Bapmuanr 1
1) 18 sel (All/ Al2) = A0l
Bapuanr 2
1) 17 Fsel (AI3/ All) = A02
Bapuanr 3
1) 15 Fsel (AI3/ Al2) = A02
Bapuanr 4
1) 18 sel (All/ Al2) = A0l
Bapuanr 5
1) 16 Fsel (AI3/ Al4) = A02
Bapuanr 6
1) 14 Fsel (AI13/ All) = AO01
Bapuanr 7
1) 18 sel (All/ Al2) = A0l
Bapuanr 8

1) I7 Fsel (AI3/ All) = A02
Bapuanr 9

1) I5 Fsel (AI3/ Al2) = A02
Bapuant 10

1) 18 sel (All/ Al2) = A0l
Bapuanr 11

1) 16 Fsel (AI2/ Al4) = AQ2
Bapuanr 12

1) 14 Fsel (AI2/ Al4) = A0l
Bapuanr 13

1) 18 sel (All/ Al2) = A0l
Bapuanr 14

1) I7 Fsel (AI3/ All) = A02
Bapuanr 15

1) I5 Fsel (AI3/ Al2) = A02
Bapuanr 16

1) 18 sel (All/ Al2) = A0l
Bapuant 17

1) 16 Fsel (AI3/ Al4) = A02
BapuanT 18

1) 14 Fsel (AI3/ All) = A0l
BapuanTt 19

1) 12 sel (All/ Al2) = A0l
Bapuant 20
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2) fGt(5/ Al2)=F2

2) FEQ (All/ Al2) = NOT F2=F1
2) FEQ (AI3/ Al4) = NOT F1=F2
2) fGt(8/ A13)=Q1

2) FEQ (Al1/ Al3) = NOT F2=F1
2) FEQ (Al2/ Al4) = F1=F2

2) fGt(4/ A12)=Q3

2) FEQ (All/ Al2) = NOT F2=F1
2) FEQ (AI3/ Al4) = NOT F1=F2
2) fGt( Al1/4)=Q6

2) FEQ (Al1/ AI3) = F2=NOT F1
2) FGT (Al2/ Al4) = F1=F2

2) fGt(5/ Al2)=F2

2) FEQ (All/ Al2) = NOT F2=F1
2) FEQ (AI3/ Al4) = NOT F1=F2
2) fGt(2/ Al3)=Q5

2) FEQ (All/ Al3)=NOT F2=F1
2) FEQ (Al2/ Al4) = F1=F2

2) fGt(10/ Al2)=Q2

1) 17 Fsel (AI3/ Al1l) = A01=A02 2) FEQ (Al1/AI2) = NOT F2=F1

Bapuanr 21
I5 Fsel (AI3/ Al2) = A02
Bapuanr 22
1) 18 sel (All/ Al2) = A0l
Bapuant 23
1) 16 Fsel (AI13/ Al4) = A02
Bapuant 24
1) 14 Fsel (Al12/ All) = AO01

2) FEQ (AI3/ Al4) = NOT F1=F2
2) fGt( Al1/8)=Q1=F1
2) FEQ (All/ Al3) = F2=F1

2) FGT (All/ Al4)=F1
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[TpakTryeckas padora Nel7
Tema : Dnements! perymuposanuss OWEN Logic.

Heanb padorei: [lonyuenue HaBbika B cpene "owen logic" ucnonb3oBanust
pecypcoB s noctpoenuss ACY.
3ananmue:

1) BBINOIHUTH MOIIATOBYIO HHCTPYKIIUU.

3) OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

4) ObopMHTH OTYET.

ITopsinok BbINOJIHEHHs PadOTHI:

- BBIIOJHUTH MOIIATOBO UHCTPYKLHUIO.
IIPOTECTUPOBATh IOJTYYEHHBIN pe3yNbTar.
pe3yNbTaT noka3aTh, 0QOPMUTH B OTUETE.

- BBINOJIHUTH BAPHAHT, OPOPMHUTD B OTUETE.
Pe3yabTar padorni:

- KAPTUHA wurtoroBoro pesyibTaTta.

Orser 1:

JUIL 9ero Hy>KeH KOHQUTYpaIlMOHHBIN (aiin?
Otser 2:

9TO CO3/MaéT KOH(UTyparMmOHHBIN (aii.
Otser 3:

3ayeM HY)KHA JaHHasl IOIaroBas MHCTPYKLHA?
Ortser 4:

3ayeM HY)KHa cIpaBka?
Otser 5:

JUI 4ero HyxeH "taitmep"?
Ortser 6:

JUI 4ero HyxeH "peructp"?
Otser 7:

JUTSl 4eTo HyXeH '"cueTyuk" ?
Ortser &:

kakue tunel [IW]] perynupoBanus ects?
BriBoa:

R- aTo Bxoxa copoca? C - BXoJ cuHXpoHU3auu/cyera’?

S- s10 BXOA ycraHoBKH? E - B pexxum paboTbI?
|- uHUIIMaNM3auy COOBITUI?
D- ymeHbmuTh/ 1aHHbIE ?
U- yBennunth? N-HOpMupYIOIIas BeuurHa?
Sp- ycranoBienHoe 3HaueHHe? PV- moBepsiemoe 3HadcHHE?

OTtBeTuTh Ha KOHTPOJIbHBIC BOIIPOCHI.
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2. OWEM Logic = s
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3AIIYCTUM cumynsrop. IlpoBepum npaBuiIbHOCTh pabOTHI CUCTEMBI?
BapuaHT 1.

1) 11=>I[(TP) R=12 T= 1cekyHaa]Q=>Q1 co3aaTb Tabauuy 3HaYEHWN.

2) 12=>C[(CTU) N=10 R=I2 1Q=>Q2 co3gatb TabaunLy 3Ha4YEHWIA.
BapuaHT 2.

1) 11=>I[(TON) R=12 T= 1cekyHaalQ=>Q2 co3gaTb TabauLy 3Ha4YEeHUN.

2) 12=>C[(CT )]Q=>Q3 co3aaTtb Tabauuy 3HaYeHUN!.
BapwuaHT 3.

1) 11=>I[(TOF) R=I2 T=1cekyHaa]Q=>Q2 co3gatb Tabauuy 3HaYeHN

2) 12=>C[(CTU) R=l4]Q=>Q3 co3gatb Tabnuuy 3HayeHuin
BapuaHT 4.

1) 11=> I[(FTRIG))Q=>Q1 co3aaTtb TabauLy 3HaYeHUM

2) 12=>C[(CTU) N=10 R=I2 ]Q=>Q2 co3paTtb Tabauuy 3HaYeHuU
BapuaHT 5.

1) 11=>I[(TON) R=12 T=1cekyHaa]Q=>Q2 co3gaTtb TabauLy 3Ha4YeHNi

2) 12=>C[(CTN) R=13 U=14 D=I5 ]Q=>A01 co3gaTtb Tabauuy 3HayeHu
BapuaHT 6.

1) 11=> I[(TOF) R=I2 T= 1lcekyHaa]Q=>Q2 co3aaTb Tabauuy 3HayeHu

2) 12=>C[(CTU) R=13 ]Q=>Q3 co3pgatb Tabaumuy 3HauyeHui
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BapuaHT 7.
1) 11=> I[(BLINK) Th= 1cek Tl=1cek]Q=>Q1 co3gaTtb Tabauuy 3HaYeHU
2) 12=>C[(CT) ]Q=>Q3 co3gaTtb Tabauvuy 3HavyeHun
BapuaHT 8.

1) 11=>I[(TON) R=14 T=2cekyHaa]Q=>Q4 co3gatb TabauLy 3HaUYEeHU
2) 12=>C[(CTN) R=16 U=R5 D=12]Q=>Q3  co3gatb Tabamuy 3HauyeHu

BapuaHT 9.

1) 11=>I[(TOF) R=I2 T= lcekyHaalQ=>Q2 co3gatb TabauLy 3Ha4YeHNi

2) 12=>C[(CTU) R=I4]Q=>Q3 €034aTb TabaunLy 3HaYEHW
BapwuaHT 10.

1) 11=> I[(FTRIG))Q=>Q1 co3aatb TabauLy 3HaYeHUI

2) 12=>C[(CTU) N=10 R=I2 ]Q=>Q2 co3aatb TabauLy 3HAYEHU
BapuaHT 11.

1) 11=>I[(RTRIG))Q=>Q1 co3gatb Tabanuy 3HayeHui

2) 12=>C[(CTN) R=13 U=I8 D=I5 ]Q=>A01 co3gaTtb Tabauuy 3HayeHu
BapuaHT 12.

1) 11=> I[(TOF) R=I14 T=0.1cekyHaa]Q=>Q3 co3aatb TabauLy 3HaUYEHU

2) 12=>C[(CTU) R=I13 ]Q=>Q4 Q=>Q5 co3aatb Tabauuy 3HaYeHNn
BapuaHT 13.

1) 11=> I[(TP) R=12 T= 1cekyHaa]Q=>Q3 co3aaTb Tabauuy 3Ha4eHWA.

2) 12=>C[(CTU) N=10 R=I2 ]1Q=>Q4 co3gatb Tabaunuy 3HaYEHUIA.
BapuaHT 14.

1) 11=>I[(TON) R=12 T= 1cekyHaa]Q=>Q5 co3aaTb Tabaunuy 3Ha4eHUN.

2) 12=>C[(CT )]Q=>Q3 co3aatb Tabauuy 3HaveHnin.
BapwuaHT 15.

1) 11=> I[(TOF) R=I4 T= lcekyHmalQ=>Q2 co3aatb Tabauuy 3HaYeHuU

2) 12=>C[(CTU) R=l4]1Q=>Q3 co3aatb Tabauuy 3HavyeHuin
BapwuaHT 16.

1) 11=> I[(FTRIG))Q=>Q1 co3paatb Tabnuuy 3HaueHuM

2) 12=>C[(CTU) N=10 R=I2 ]Q=>Qe co3aatb Tabauuy 3HauyeHuU
BapuaHT 17.

1) 11=>I[(TON) R=I12 T= 1cekyHaalQ=>Q2 co3aaTb Tabanuy sHaYeHNi
2) 12=>C[(CTN) R=13 U=14 D=I5 ]Q=>A01 co3aatb Tabauuy 3HayeHu

BapuaHT 18.
1) 11=>I[(TOF) R=I2 T=1cekyHaa]Q=>Q2 co3gatb Tabaunuy 3HaYeHN
2) 12=>C[(CTU) R=13 ]Q=>Q3 co3gatb Tabnuuy 3HauyeHun
BapuaHT 19.
1) 11=> I[(BLINK) Th= 1cek Tl=1cek]Q=>Q1 co3aatb Tabauuy 3Ha4eHN
2) 12=>C[(CT) ]Q=>Q3 co3aatb Tabauuy 3HauyeHuin
BapwuaHT 20.

1) 11=>I[(TON) R=14 T=2cekyHaalQ=>Q4 co3gatb Tabauuy 3HaYeHN
2) 12=>C[(CTN) R=16 U=R5 D=12]Q=>Q3  co3pgatb Tabamuy 3HauyeHU

BapuaHTt 21.
1) 11=> I[(TOF) R=12 T= 1cekyHaa]Q=>Q2 co3gatb TabauLy 3HaYEeHU
2) 12=>C[(CTU) R=I4 ]Q=>Q3 co3aaTb Tabauuy 3HaYeHui
BapuaHT 22.
1) 11=> I[(FTRIG))Q=>Q1 co3gatb Tabnumuy 3HauyeHui
2) 12=>C[(CTU) N=10 R=I2 ]Q=>Q2 co3gatb TabauLy 3HAYEHU
BapuaHT 23.
1) 11=> I[(RTRIG))Q=>Q1 co3gatb Tabanuy 3HayeHui
2) 12=>C[(CTN) R=13 U=I8 D=I5  ]Q=>A01 co3gaTtb Tabauuy 3HayeHu
BapuaHT 24.

1) 11=>I[(TOF) R=I4 T=0.1cekyHaa]Q=>Q6 co3gatb TabauLy 3HaYeHN
2) 12=>C[(CTU) R=I13 ]Q=>Q4 Q=>Q2 co3aatb Tabauly 3HaYeHN
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[Ipaktnueckas padora Ne 18
Tema: 1C- [Tacopt paboT /Tapu¢sl / HOpMaTHBEI.

Uens pabotsr: [lomyuenne HaBbikoB qopaboTku 1C
C TIETBI0 OPTaHM3ANNN TPOBEIEHHUS YIeTa COCTOSHHSA
u HagexxHOCTH ACY U UHBIX CPEJCTB.

3ananue:
a) co3JaTh CIpPaBOYHHUK "macmopra pador";
PEKBU3UTHI
1) Llex -> crnpaBOYHHUK
2) mucmeTdep - CIIPaBOYHHK.
4) nazBanue pabot -> ctpoka 60cuMBOIOB
5)Hagano -> gucio 10 apoos 2
5) konenr -> gucio 10 mpods 2
TabIMYHAasl YacTh
2) xaTeropus padoT
3) cpox.
I
I') CO3AaTh TOKYMEHTHI 3aKa3a 1 3aKPBITHSI
B) CO3[aTh KHOMKY ()OPMHPYIOIIYIO JOKYMEHT 3akaza Ha paboTy mo
MacnopTy pador.
B 3aKa3e yKa3zaTh Kakoe 000pyI0BaHNE U HHBEHTAph HCIIOIb30BATh.
I) CO37aTh KHOIIKY B JIOKYMEHTE 3aKpBhITHS 3aKpBITHE 3aKa3a Ha paboTy.
B HCIIOJIHEHUH yKa3aTh Kakoe 000pyJOBaHNE U HHBEHTaph UCIIOJIE30BANIH.

[Topsiok BBIMOTHEHUS pa60TLI:
CoriacHo 3aIaHHuIo.

Copaeprxanue oTdeTa:
-HAaUMEHOBAHUE U 1IeTTh pabOThI
-KapTHHKH TI€YaTH OTYCTOB
-OTBC€ThI HA KOHTPOJIBHBIC BOIIPOCHI

BeBoa: Ha npakrtudeckoil paboTe Hay4HIIMCh CO3/1aBaTh CIIPAaBOYHHKH .
BriBonnTh Ha mevath cripaBo4HUKH. OpraHu30BBIBaTh aBTOMATH3ALIMIO yUeTa
COCTOSIHUSI 000pYJOBaHUSI U TIPOBEICHUS padoT.

KoHTposbHBIE BOIPOCH:
a) CnpaBOYHMK IaCIOPTOB pabOT MO3BOJIAET CUCTEMAaTU3UPOBATh PadboTy?
B) 3aka3 Ha paboty 6e3 macnopTa BO3MOXKEH?
r) WcnonHenus pabot BO3MOXKHO Oe3 3akaza Ha paboTy?
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