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YnpaBsieHue 1udppoBbIX 06pa30BaTeNbHBIX TEXHOJIOTUH

CpeLLCTBa dBTOMAaTU3alWH U YIIPABJI€HUA

JIABOPATOPHASA PABOTA N21 UCCNEAOBAHMUE
SJNIEKTPOHHOI'O PEINYJIATOPA
LIENb PABOTbI: W3yuyeHne thyHKLMOHAbHBIX BO3MOXHOCTEMN, NMPUHLMMA

AENCTBUSA, KOHCTPYKLIMM N UCCNEA0BaHNE TEXHUYECKMX XapaKTEPUCTUK 3MeK-
TPOHHOrO perynsaTopa.

1. METOANYECKHNE YKASAHNS N KPATKUE CBEAEHNSA O
PETYJIATOPE

1.1. HasHauyeHue.

Mpnbopsl, perynupytowme P25 npegHasHayeHbl onsi MPUMEHEHUS B CXe-
Max aBTOMaTUYEeCKOro perynvMpoBaHus U YNpasfeHUs pasINYHbIMKA Temno-
TEXHWYECKMMU NpoLeccamu.

Mprbopb! BLINOMHSAKOT cneayowme QyHKUMK:

- CYMMMpOBaHWe CUrHanoB OT MCTOYHMKOB WHGOpMaumn (AaT4MKOB
nepeu4YHbIX NpMHOPOB), BBEAEHME CUrHanNa 3ajaHus U ycuneHve curHana
OTK/TIOHEHWS;

- ¢opmupoBaHue MNN-3aKkoHa perynnmpoBaHusi COBMECTHO C MCMOJSHU-
TeNbHbIM MEXaHU3MOM MOCTOSIHHOM CKOpOCTU (COBMECTHO ¢ aAnddepeHuma-
TopoM ¢hopMmpoBaHue MN/-3akoHa perynmpoBaHms);

- ¢dopMMpoOBaHME CUrHANOB MOCTOSIHHOMO M MEpPEeMEHHOro ToKa Ans
ynpaBneHnsl UCMOMHUTENbHLIM MEXAHW3MOM MOCTOSIHHOMN CKOPOCTH;

- pY4HoOe ynpaBs/ieHne UCMOSNHUTENbHBIM MEXAHU3MOM;

- npeobpazoBaHue curHana oT anddepeHumansHo-
TpaHchOPMaTOPHOrO AaTyuMKa MOSIOXKEHWUS UCMOSMIHUTENbHOrO MexaHu3Ma B
CUrHan NOCTOSIHHOrO TOKa.

Moandukaumn npvbopos, onpeaensieMble poAOM TOKa BXOAHbIX CUrHa-
NOB M BUAOM NepBUYHbIX NPMOBOPOB (AaTYMKOB), NOAKOHAEMbIX K AAaHHOMY
npubopy, npueeaeHsbl B Tabnuuel.

K npubopy P25.1 BMecTo anddepeHumanbLHO- TpaHcdopmaTop-
HbIX AaT4YMKOB AOMYCKAETCA NOAKMYAaTb CUrHabl NOCTOAHHOMO Toka. 0...5
MA nnm 0...20 MA 1 curHan 0...+10 B (Ha cneumanbHbii Bxoa). Mpuy noa-
KJIIOYEHMN Takux curHanos npubop HeobxoaMMo NuTaTb CTabunnampoBaH-
HbIM HanpsbkeHnem 220 +4 B.

BbixoaHble uenu , NpubopoB MO3BONSAIOT YNPaBAsTe Pa3fIMYHOW KOMMY-
TaLUMOHHOW annapaTypoi curHanammn 24 B noctosiHHoro Toka unm 220 B ne-
PEMEHHOIO0 TOKa, a TaKXe YMpaBnsTb WCMOMAHWUTENbHLIMA MeXaHW3MaMM,
CHab>XeHHbIMW 3NEKTPOABUraTENSIMN C CUMMETPUYHBIMKM 0BMOTKaMu, Hanpu-
mep, M30-73.
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Tabnuua 1
Moaunduka- | Pog Toka 1 HoMK- | Bua n konmyectso OcHOBHbIe
umsa npubopa | HanbHbIM Avana- | MNOAKIYAEMbIX TUMbI Nep-
30H U3MEeHeHus [aTYMKOB BMYHbIX
BXOAHbIX CUrHa- npnbopos
nos
P25.1 MepemeHHbIi TOkK|OT 1 Ao 3 audde- | Anddepen-
yacTtoToun peHLMANbHO LinanbHbIN
50ru, 0...0,5 B TpaHcdopmaTopHbIx | Tsromep  [T-
[ATYNKOB 2, MaHoMeTp
aNeKTpuye-
ckun  M3[,
M.  MaHo-
meTpbl IM
P25.2 N3meHeHne omu- |1 nnu 2 TepMoMeTpa | TepMOMETpbI
YECKOro  COMpo- | conpoTuBneHust; 1 | CONpoTuBIe-
TUBNEHUA Ha TEepMOMETp  corpo- HUA  rpagyu-
46 OMm; MOCTOSH- | TyiBnenus n yHudu- | POBOK 21 u
HbIV TOK: LMpOBaHHbIN curkan | 23 Mo TOCT
0...108 TOKa WK Hanpse- 6651-59
0...5MA .
0...20mMA
P25.3 MocTosHHbLIM TOK: | TepMoMeTp TepMo- | TepMOMETPbI
0...10B 3NEKTPUYECKUA W | TEPMO3NEK-
0...5MA YHUMDUUMPOBAHHbLIN | TpUYeckue
0...20MA CUrHan Toka wau | (TepMonapsbl)
HanpsHKeHus XA, XK no
FOCT 6616-

74

1.2. TexHnueckue faHHble

MuTaHne OT oaHOGa3HOM CeTM MEepeMEHHOro TOKa
HanpsikeHneM 220+22-33 B yactoToi 50+1
MNoTpebnsiemasa MOLWHOCTL OT ceTu, BA, He 6onee...25.
BxoaHoe conpoTuBneHne npubopos:
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- ANS BX0Aa, npeAHa3’Ha4YeHHOro ANS MOAK/IYEHUS YHU-
(PMUMPOBAHHOIO CUMrHana HanpskeHust NocTosiHHoro Toka 0... 10 B,
KOM, He MeHee...10;

-ONns BXOAa, NpeAHa3sHaYeHHOro ANns MOAK/YEHUs CUrHanoB
nocrtosiHHoro Ttoka 0..,5 MA u 0. .20 m A, OM, He 6onee cooTBeT-
CTBEHHO... 200 1 50.

- HoMWHasbHbIM AMana3oH M3MEHEHUS! BXOAHbIX CUIHAJOB
B COOTBETCTBMM C Tabn.l.

- BbIXxoAHble CUrHanb!:

- U3MEHEHME COCTOSHUSI OAHOrO0 W3 ABYX BbIXOAHBIX KItO-
yel, AOMYCKAOWMX KOMMYTALMIO MySbCUPYIOLErO MOCTOSHHOIO Wi
nepemMeHHoro
TOKQ;

-ONCKPETHOE U3MEHEeHMe CpedHEero 3HAYeHUs HanpshKeHus

NybCUPYIOLLIErO NMOCTOSIHHOIO Toka oT 0 Ao 24 B Ha oaHoM 13
Harpy3okK, BKJILOUYEHHbIX MO TPEXMPOBOAHOM CXEME.

- KoMMyTauMOHHasi CrMoCOBHOCTb  BbIXOAHbIX KOYeh K
Harpyska npubopa:

- BbIXOAHblE KJ/IOYM Mpubopa KOMMYTUPYIOT MepeMEeHHbIN
(yactoTor 50 ) 1 nynbcupylowmiA NOCTOSIHHBIN Tok oT 0,1 no 1 A
Mpyu AENCTBYIOLLEM 3HAYEHWU HAMPSHKEHWUS BHELWHErO UCTOYHMKA MU-
TaHUS BbIXOAHbIX Lienei He 6onee 250 B 1 aMNIMTYAHOM 3HaYeHWUM
HanpshkeHnsa Ha knodyax He 6onee 600 B.

- HOMWHanbHasi BESIMYMHA  AKTMBHOM  COCTaB/SIOLLEN
Harpysku, MoAK/I0YaEMON K BHYTPEHHEMY UCTOYHWKY HaMpshKEHUs,
Om...110.

- [vanasoH M3MeHeHMs! 30Hbl HEYyBCTBUTENIbHOCTU OT
0,5% po 5%o0T NOAHOrO HOMWHANBLHOrO AWanasoHa M3MEHEeHUs
BXOAHOro curHana.

- [vnana3oH wu3aMeHeHns: ko3dUUMEHTA NPONOpPLUMOHasb-
HOCTW ANs BpeMeHW cepBoMoTopa 63 C ..... 0,5...20.

- [lIManasoH M3MEeHEHMsI MOCTOSIHHOW BPEMEHWU WHTErpupo-
BaHus, ¢ 5...500.

- [lIManasoH M3MEHeHWsI MOCTOSIHHOM BpeMeHu aAeMndupo-
BaHus, € ... 0...10.

- [vanasoH M3MeHeHUs AMTENbHOCTU BbIXOAHBIX MMMY/b-
cos, c 0,1...1.

- [ManasoH M3MeHeHusl curHana Koppektopa (BHYTPEHHEro
LUMPOKOAMana-30HHOr03aaTuymKa), BbipaXKEHHbIN B MPOLEHTaxX OT HO-
MWUHaNbHOro AnanasoHa M3MeHeHUs BXOAHOro curHana:
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-P25.1 o1-100 no+100

- P25.2 ot -50 go +50

- P25.3 ot 0 go 100

- [dnana3oH WM3MEHEHWs CUrHana BHYTPEHHEro onepaTuB-
HOro 3aAaTuMka, BbIPAXEHHbIA B NPOLEHTaX OT HOMWHANBHOMO Aua-
nasoHa BXOAHOro cUrHana:

- P25.1 ot -20 no + 20

-P25.2 o1 -7,5 no +7,5

- P25.3 ot 0 oo 20

1.3.KoHcTpyKkuusa npubopa

KoHcTpykTnBHO npmbop coctouT M3 aByx Ccy6650Kk0oB, BCMOMO-
raTefbHbIX Y3/10B W 3/1EMEHTOB, Pa3MeLLEHHbIX Ha MeTas/IMyYecKoM
Kapkace, 3aK/t04EHHOM B 3aLUMTHBINA KOXYyX. Cy66/10KM NOCTPOEHbI Ha
O[IHON KOHCTPYKTMBHOM 6a3e - niatax MOHTaXHbIX BABMXKHbIX 3aLUu-
weHHbIx (FCMN YTK OCT 25.50-7).

OavH n3 cy66110K0B SIBNSIETCS U3MEPUTENbHLIM, APYroi - pery-
JTNPYIOLLMM.

CTaHumst ynpaBneHus npubopa P25 pacnono)eHa Ha nepeaHeit
naHenn kapkaca v BKIOYaeT B cebsa 3aaaTumK, MHAMKATOP MOoXe-
HUS' UCMOMHWUTENBHOIO MexaHW3Ma, nepekoyaTeSlb  yrnpaBieHns
(py4HOe, aBTOMaTUYECKOE), Nepek/oyaTenb «bomblle» - «MEHbLUE,
APYrue opraHbl HACTPOMKM H KOHTPOJS pa3MeLLeHbl Ha TOpLEeBbIX Ma-
Hensix cy66,10K0B.

Bo Bcex Tpex Tunax npubopos P25 npumeHéH cyb6nok P-011,
BbIMOSHSOWMIA DYHKUMU (POPMUPOBAHUS 3aKOHA PEryIMPOBaHUS U
KOMMYTaLMM BbIXOAHbLIX Lenen.

Perynupytowmii cy66nok P-011 coaepxuT:

- [Ba CBETOAMOAA, MHAYLMPYIOLWMX HarnpaBieHue AencTeus
perynvpytowero npuéopa (6onblue/MeHbLUE);

- nepeksnoyarTens pexuma pabotel npubopa (M - nponop-
LIMOHasIbHO-MHTErpasnbHbIN U TPEXMO3NULMOHHBIN);

- NOTEHLUMOMETP «30Ha» AN U3MEHEHUS 30Hbl HeYyBCTBU-
TeNbHOCTH;

- NOTEHUMOMETP «UMMYNbC» AN M3MEHEHUS MpPOAOSIXKU-
TENIbHOCTW BKJ/IOYEHWUIA B MYSIbCUPYIOLLEM PEXUME;

- NOTEHUMOMETP 418 M3MeHeHus koadduumeHTa nponop-
LUMOHaNbHOCTW;
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- MOTEHUMOMETP U Nepekntoyatesnib «Tu» AN U3MEHEHUs
BEMYMHBI MOCTOSIHHOW BPEMEHMW UHTErPUPOBaHUSI MaBHO U AUCKPET-
Ho;

- MOTEHUMOMETpP «aeMndep» AN U3MEHEHUS] MOCTOSHHOM
BPEMEHW AeMMNUPOBaHUS;

- rHe3go «OC» Ansi KOHTPOns curHana obpaTHON CBS3W; -
rHe3go «E» ans KOHTpPONsi cuMrHana OTKIOHEHUs; - rHe3go «OT» -
«0buas Touka» cybbnoka.

Mpy NOAKMOYEHUN NMUTAHWUS U BXOZAHOrO CMrHana MocTOSIHHOMO
Toka 0...10 B cy66nok P-011 ocywecTtBnser:

- AeMncurpoBaHMe BXOAHOMO CUrHana,

- (bopMupoBaHne nocnenoBaTeNbHOCTU  LUMPOTHOMOAYN-
POBaHHbIX MMMY/IbCOB B BUAE KOMMYTaLUMW BbIXOAHbIX KNHOYEN, TaKUM
06pa3oM, BMECTE C BHELIHWM MWHTErpaToOpOM peannsyeTcsl Npornopum-
OHa/IbHO-MHTErpasibHbIN 3aKOH PEryIMPOBaHUS,

- ranbBaHWMYECKOe pasaenieHne BXOAHbIX U BbIXOAHbIX Le-
nen, - UHAMKALUMIO COCTOSIHMSI BbIXOAOB, - (PYHKUMWN TPEXMO3MLMOHHO-
ro pene.

OCHOBY CTPYKTYPHOW CXEMbl perympytowero cy6bnoka cocras-
NSeT TPEXMO3MUMOHHbLIN PENENHbIN 3N1EMEHT, OXBayeHHbI OTpula-
TesIbHOM 0BpaTHOW CBSI3blO, B BUAE anepvuoaMyeckoro 3BeHa, BbiMosi-
HEHHOrO Ha OMepaLMOHHOM yCunTene.

B cymmaTope Z Ha Bxofe TPEXNO3ULMOHHOIO pene CyMMMUpYIoT-
CSl BXOAHOW CWUrHan, npolueawmin Yyepes aemndep, C curHana MurnaB-
HOM OTPULATENBHON W AOMOSHUTENBHON MOMOXMUTENbHOW OBpaTHBIX
CBsi3en.

OTKJIOHEHME CYMMapHOro CuUrHana 3a npeaenbl 30Hbl HeyyB-
CTBMTENIbHOCTU TPEXMO3MLMOHHOMO perie NMpUBOAMT K BKJIOYEHUIO Of-
HOMO M3 KaHasloB 3TOro pesfie U TEM CaMblM BbI3bIBAET U3MEHEHWE CUT-
Hafa oTpuuaTeNbHOM 06paTHOM CBSA3M, BO3BPALUAlOLLEE CXEMY B CO-
CTOSIHUE PaBHOBECKSI.

Kaxxablil M3 KaHanoB TPEXMO3MLIMOHHOIO pesie yrpassieT CooT-
BETCTBYIOWMM KItouoM K1 mnm K2, KOMMYTUPYIOWUMM Harpysky npu-
6opa. BknoueHMe noboro kaHana TPEXMO3ULMOHHOIO pene Takke
BbI3bIBAET 3aMblkaHue Ktoya K3, 4To U3MEHSIET Ha BpeMsl BKTHOUEHMS!
AVHaMUYECKYIO CTPYKTYpPY OTpuUaTebHOM 06paTHON CBS3M C anepuo-
ANYECKOro 3BeHa Ha MHTErpupyoLlee.

MoTeHumoMeTp «Kn» U3MEHSIET BEIMUMHY HampshKEHWUs!, NOCTY-
MatoLLero Ha BXOA ycunmTens obpaTHOW CBS3WU, U BMECTE C COMPOTUB-
NIEHNEM N EMKOCTbIO OMpeaensieT CKOPOCTb M3MEHEHWUSI HaMPSKEHUS
Ha BbIXOZE 3TOro YCUNUTENS BO BPeEMS BKIOUYEHMS! TPEXMO3ULMOHHOMO
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pene (Bo BpeMsi uMMynbca). bnarogaps gencteuio knoda K3, 310
HanpshkeHWe BO BPeMsl UMMySibCa M3MEHSIETCS C MOCTOSIHHOM CKOpO-
CTblO.

2.COLEP)KAHUE U ITOPSALOK BbINOJ/THEHNA PABOTbI

2.1. MoaroToBuTb NabopaTopHbIi MakeT K pabote. Ans 3Toro
COEAVHWUTbL MOCPEACTBOM Kabensi 3afaTyuMK BXOAHbLIX BO3AEWCTBUM
(no3BonsieT nodaBaTb Ha BXOA4 perynstopa CUrHasbl, aHanoruyHble
BbIXOAHbIM CUIHanaMm nepBUYHbIX AATUMKOB) C UCCeayeMblM peryns-
TopoM P25.1; K kneMMaM «Uex» 3agaTyvMka MNOAKTIOYUTL WU3MEpU-
TeNbHbIA NpMbop, Hanpumep, BoNbTMETP B7-16 nnMbo aHanornMyHebli;
K KnemMMaM «Mewx.» 3a4aTyumnka NoAKIUNTL BXOA ocuuanorpada tmna
C1-68, C1-76, nnb0 aHanoOrMyHoro.

YctaHoBUTL  Ha  ocuminorpage uJyecTButenbHoctb 10
B/CcM, M3MEHEHWEM TONOXEHUSA MepekoyaTens «Pa3BepTka» [10-
6UTbCS Ha 3KpaHe YCTOMYMBOM KapTMHKM MOC/eA0BaTENbHOCTU UM-
NynbCoB.

2.2. Ha 3agaTunke BXOAHbIX BO3AEUCTBUI YCTAaHOBUTb TyMbriep
«Cuir» B nonoxeHune «0,1 Mk®», nogaTb BbIXOAHOE HaNpshHKeEHWe
«Meux.» OT 334aTuMKa Ha BxoA perynsatopa P25. 1 nyTém BKIOYEHMS
Tymbnepa «Bkn.».

2.3. YcTaHoBUTb Ha perynstope knasuwy «Pog paboTel» B no-
NOXXEHWE «MPOMNOPLMOHAsbHLIN», T.€. K/aBuLla A0SHKHa 6biTb OTKaTa.
M3MeHss BeNMUMHY HanpsbkeHus, NoJaBaeMoro Ha BXOA perynsaropa,
U3MEepUTb YacTOTy CrefoBaHUs WMMYNbCOB U WX ASINTENbHOCTb, pe-
3ynbTaTbl BHeCTM B Tabn.l.

2.4. YctaHoBUTb TyM6nep «Cuur» B nonoxeHne «1 Mk®» un no-
BTOPUTb AENCTBUS Mo n.2.3.

Tabn.1

BxoaHoe HanpsXeHwe,
B

05| 1 2 3 4 5

YacTtoTa cne-
[AOBaHMSA UMNyb-
cos, npu 0,1 Mk®
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YacToTa cne-
LOBaHUS UMMY/b-
coB, npn 1 Mk®

AnnTenbHOCTb
uMnynbca, npu
0,1 Mk®

Onutenb-
HOCTb UM-
nynbca, npuv
1MK®D

3. UCCJ/TELJOBATbH PABOTY PETY/ISATOPA B PE)JXKME

TPEXTIO3HLINOHHOIO PEJIE

- HaxaTb KnaBully «PexuM paboTbl» perynatopa

- MpW pasnnyHbIX (OUKCMPOBAHHBIX 3HAUYEHUSIX YYBCTBUTENBHOCTU-
perynsitopa, onpeaensieMoi nonoXxeHnemnepekiodatens Ks onpeaenuntb
HanpsbkeHue cpabaTbiBaHUSI perynstopa (BbIKNOYEHWE CBETOAMOAHOMO
WMHOMKATOpPa <«MeHblUe» U BKIIOYEHME MHAMKATOpa «b6onblue»), Pesynb-
TaTbl BHECTW B Tabn.2.

Tabn.2
YyscTtButenoHoctb| 0 [ 0.2 04| 0.6 | 0.8 1
Ks, oTH.eq
HanpskeHneUey,
B
COfEP)KAHUE OTYETA

1. HavmeHoBaHue n uenb paboTsl.

2. bnok-cxema perynstopoB P25, cTpykTypHas cxema cybbnoka P-

011.

3. Tabnuupl pe3ynbTaToB M3MEPEHUM.

4, BbiBoabl o pabote.
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JIABOPATOPHAS PABOTA N22
WCCNEAOBAHME 3JIEMEHTOB YCTPOWUCTB
CONPSAYKEHUA 3BM C OBBEKTOM YIMNPABJIEHUA

Llenb paboTbl: 03HAKOMJIEHME C 3/IEMEHTAMU YCTPOMCTB COMPSKEHMS C
obbekToM (YCO), nccnegosaHme xapaktepuctnk YCO Ha yHMBEpCasibHOM
CTeHze.

1. ONUCAHUE UCCJIEAYEMOIA CXEMbl U OPFAHOB
YNPABJIEHUAL.

YCO cnyxat ana cesa3un ynpasnsiowmnx 9BM ¢ obbekTaMu ynpasneHus
(TMpncTOopHbLIMM NpeobpazoBaTENs MM, SNEKTPONPMBOAAMM U T.4.).

YCO npegHasHayeHbl ans npeobpa3oBaHUsl aHaNOroBbiX CUrHanaoB B
undpoBoi koa TpebyeMol paspsAHOCTU, Nepeaayn undpoBOro koga B
2BM, npuema ot 2BM KogoB ynpaBnsioWmMxX CUrHanIoB U nepefadn ux K
obbekTaM ynpasneHus, npeobpaszosBaHmsa UnpPOBbLIX KOAOB B aHAIOroBble
ynpaBnsiowme CUrHarbi.

B obwem cnyyae YCO coctout 13 aHanoro-umdposbix npeobpasosa-
Tenen (ALN), undpo-aHanorosbix npeobpasosatenei (LIAM), nopTos na-
pannenbHoro nnbo nocneaoBaTenbHOro BBOAA-BbiBOAa, OydepoB, Muk-
pOCXeM JIOrMKM.

B maHHol paboTe nccneayetca YCO, cocTosiliee M3 nopta napasienb-
Horo BBOAa-BbiBoAa, AL nocnegosatensHoro npubavxenus, LAM u
ABYX 6ydepos. Bce nccnenoBaHms NpoBOAATCS Ha YHMBEPCAIbHOM abo-
paTOPHOM CTeHAE C HaKIaAHOM naHenbto "13", ynpolleHHas CTpyKTypHast
CXeMa KOTOpOW NpMBEAEHA HA PUCYHKE HUXKE.

ALM
< uAn Uon
DD1 b8 l
& B b A | Useix
LIAM] x4
yC
X1 PN £
I WHg
X3 cs B A
ABT_(
Usx
r DD2 V|H,C|.
cs i
J_ DF= A3 AO

npasneHns
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CTpykTypHas cxeMa uccneayemoro YCO
ALMN nocnegoBaTenbHOro nNpubamxeHMs coctont ns undpoaHanoroso-
ro npeobpazoBatens (LIAM), perncrtpa nocneaoBaTenbHOro npubnmxeHms
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(PMIM), ycTpoitctBa cpaBHeHus (YC) M reHepatopa CUHXPOMMIYJIbCOB
(rn).

MopT napannenbHoro BBoAda-BbiBoga DD3 (K580BB55A) npuHuMaet
nHcdopMaumio no 8-paspsigHoi LWMHe Ha Bxoabl D M B 3aBUCMMOCTU OT
YyNpaBnsoWmnX CUrHanoB nepeaact ee Ha BbixoAbl kaHanoB A n B. CBs3b
BxoaoB D nopTta ¢ ALM v knaBuaTypoit ocyllecTBnseTcs .uepe3 6ydepbl
DDI n DD2 (K580BA86). Bbixog kaHana A nopta DD3 wcnonb3yeTtcsa ans
noga4v BxogHoro koga P7 - PO ¢ knaBmaTtypsl Yepes 6ydep DD2 Ha Bxoa
LAM n gna nnankauun. Beixon kaHana B nopTa ucnonb3yetca gnsg WH-
Avkauun 8-paspsigHoro koga AL, nopasaemoro yepes 6ydep DPI.

MonHoe onucaHve Ha3HadeHWs U onucaHne QYHKUMOHUPOBAHMUS UC-
cnepgyembix MmkpocxeM nopta K580BB55A,6ydepos K580BA86, pernctpa
PMMN K155MP17 n LAM 572MA1A npuBoAsTCca B CMpaBOYHON nuTepaTtype
[1 — 3]. B gaHHo paboTe Ha HaknagHOW NaHenu M Ha MaHenu ynpasne-
HWI CTeHAa NpeacTaB/ieHbl TObKO T€ OpraHbl YNpaBfeHusl CXeM, KOTO-
pble UCMOMb3YHOTCS NPU NPOBEAEHUN UCCNEA0BAHUI.

B cxeme ALM npu omxaToi kHonke «ABT» npouecc npeobpa3oBaHusi
NpepbIBaeTCs, YTO MOXHO MCMOMb30BaTb A8 MHAMKAUWMM MONYyYEHHOro
pe3ynbTata npeobpasoBaHus.

Bydepbl DDI n DD2 (wuHHble dopMupoBaTenn K580BA86) no csoemy
Ha3Ha4YeHWIo cnyXaT Ans AByHanpaBfeHHOW nepedayn MHdopMaumm Mo
8-pa3psaHbIM WK- HaMm Bxoaa B v BbixogaD ¢ BO3MOXHOCTbLIO OTK/IHOUYEHMUS
Bbixoga D no curHany ynpaBneHnus. B gaHHoi paboTe ucnonb3yeTcs pes-
KUM npsiMOM nepefayn nHdopmMaumm oT Bxoda B k Bbixogy D. Mepepaya
nHdopMauun yepes bydep paspelaeTcs nNpu YMNpasAsIOWEM CUrHane
CS=0 Ha ero BxoAde, KOTOpLIA 3aAaeTcs KHOMKon «CS». Mpu BbICOKOM
NornyeckoM ypoBHe Ha Bxoae CS aaHHbIM 6ydep no cBoemy Bbixogy D
OTK/IIOYAETCS M He nepefaeT uHdopmaumm.

MopT napannenbHoro BBoAa-BbiBoAa K580BBS55A wnmeeT Ha Bbixoge
Tpn 8-pa3psigHbIX KaHana ¢ permctpammn namst A, B n C. MopT MoxeT
paboTaTb B Tpex pexumax, OT/IM4YaloWmMxcs cnocobammn nepepaun WH-
dbopmauun. B gaHHoM paboTe mcrnonb3ytoTcs ABa kaHana A n B (DD3), a
TakXke MepBblii peXxxuM paboTbl NopTa — NPOCTOi BBOA-BbIBOA. MHdOpMa-
ums oT BxogoB D nopTa nepeaaeTcs Ha BbiIXoAbl KaHanoB A 1 B kaxabli
U3 KOTOPbIX HE3ABUCMMO Apyr OT Apyra MOXET UCMoJib30BaTbCA ANS Bbl-
BOAa 8-paspsiAHbIX AAHHbIX, KOTOpble (DMKCUPYIOTCA B MX perncrpax na-
MATHU.

Pexxum paboTbl nopta DD3 3agacTcs ¢ NOMOLbIO YNpaBnsiowero cre-
Ba, KOTOPOE 3anucbiBaeTCs B CreumasnbHbIf PErUcTp YNpaB/sitoLWero cro-
Ba (PYC). B paHHoOM paboTe ansi MepBOro MpOCTOro pexvma BBOAA-
BbiBOAA MO KaHanam A mnun B (B cooTBeTCTBUMM C (DYHKLMOHUPOBAHUEM
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Mmnkpocxembl K580BB55A) cnepyeT 3anucaTb 8paspsgHoe ynpasnsiowlee
cnoso B PYC: 1000XXXX, roe X - 6e3pasnnyHoe coctosiHne paspsgos (0
unm 1). na 3anucu ynpasnsiiowero cnosa B PYC nopTa, a Tak »eans
HaCTpOVKM Ha nepeaady MHcbopMaLmm Yepes ero Bbixogbl A U B ncnonb-
3ytoTca ynpasnswowme sxoabl Al, AO 1 WR. Ha 3Tux Bxofax yCTaHaB/u-
BalOTCA CUrHanbl formyeckoro 0 nNpuv HaxaTum KHOMOK «Al», «A0» wn
«3Al1» cOOTBETCTBEHHO.

Ha nmaHenu ynpaBneHusi umeeTcs knaematypa m3 kHorok "PO - P7",
KOTOpble MO3BONSIOT YCTaHaBnMBaTh 8-paspsiiHble ABOWYHbIE 4MCna, a
TaKxKe CBeToAMoAHas MHAMKaUMS COCTOsSHMSA KaHanos A n B nopta. Cee-
YyeHWe CBETOAMOAA COOTBETCTBYET Jlormyeckon 1 B JaHHOM pa3psige uuc-
na.

2. [10PSIJOK BbIIMOJIHEHNS JIABOPATOPHOM PABOTbI

1. O3HaKoOMUTbLCS C coaepXxaHMeM nabopaTopHoi paboTbl U ee 060-
pyaoBaHWEM.

2. W3yuynTb HasHaueHue, npuHUMn paboTbl M CXEMOTEXHUYEeCcKne
0cobeHHOCTM Kaxkgoro umdposoro anemeHTa YCO.

3. WccneposaTb nepedadvy AaHHbIX Yepes NopT napansiesisHoro BBO-
Aa-BbiBoga (DD3). NHdopMaums B NopT NogaeTcs OT KnaBuaTypbl KHOMOK
"P7 - PO" uepes 6ycepDD2.

3.1. 3anucatb B PYC nopta ynpasnsiowee cioBo 4vepe3 bydep DD2.
[na aToro cnegyert HaxaTb KHOMKy "CS" M yCTaHOBWUTb Ha ynpaBAsiioLmMX
BxofAax curHanbl A0O=1 n Al=1, HaxaB kHonkn "AOQ" n Al". C nomoulbto
kHonok "P7-PO" ycraHoBuTb ynpasnsiowee cnoso 1000XXXX, rae X -
6e3pasnnyHble COCTOSIHMSA. 3aTeM HakaTb KHOMKY «3All», 3adumkcmpoBas
cocTtosiHne PYC, KOTOpoe COXpaHsieTcs B TeUeHWe Bcel paboThbl CXEMbI.

MpumeyaHue: npu owmnbke B 3aNMcK ynpaBsioWero cosa cneayet
BbIK/TIOYMUTb U CHOBA BK/IIOYUTb NUTaHWE CTeHAA M BHOBb MPOWM3BECTM 3a-
nuce cnosa B PYC.

3.2. HactpouTtb nopT Ha nepeaavy MHboOpMaummn vepes kaHan A. ns
3TOro0 YCTaHOBWUTb Ha ynpasnstoowmx Bxogax curHanel A0=0 mn A1=0
(kHonKK «A0» 1 «Al» oTxaThl).

YcTaHoBUTbL Ha KHonkax «P7 - PO» 3agaHHoe npenojaBaTeneMm 8-
pa3psigHOE CMOBO U, HaxaB KHOMKY «3Al», 3admkcMpoBaTb COCTOSIHME
nHamkaTopoB «LLU(B)».

3.3. HactpouTb nopT, Ha nepeaavy nHdopmaumm yepes kaHan B. [ns
3TOr0 yCTaBUTb Ha YNpaBnsoWMX Bxodax nopta curHanel AO=1, A1=0.
He meHss ycTaHoBneHHoe 8-pa3psigHoe CfIoBO B NpeablayleM MyHKTe
HaxaTb KHoMKy "3AMN" un 3admkcmpoBaTb COCTOSIHME MHAMKATOPOB
«la(B)».
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4. WccneposaTb ALM B KOMMEKCHONM 3afadve nepegavn MHgopma-
umm c Bbixoga ALM no 8-paspsigHoi wnHe 4epe3 6ydep DD1, KOTOpbIN
fJanee nepecoinaet ee B NopT DD3 Ha BbIxoa kaHana B gnsa nHankaumm.

4.1. CHSTb ocumnnorpaMmsel Umkia npeobpasosaHus AL, ncnonb3ys
ABYXJTy4eBoi ocumniorpad npyu omkaTbiX KHOMKaxX KOMMyTaTopa CTeHAa.

HaxaTtb KHomnky «ABT», ycTaHoBuB cxemy ALIM B pabounii pexum
npeobpa3oBaHm1sl aHANIOrOBOr0 CUrHana B LUMdpoBoN Koa.

CoeanHnTb npoBoaHMkaMun rHesaa «Y1(1)» m X2 (Bxoag LAM), rHe3na
«Y3(1)»n X3 (Bbixoa 'N). Ocumnnorpammbl Bxoga LIAM u Bbixoga U
CHATb ANS ABYX 3HAYEHWI BXOAHBLIX CMIHANOB, YCTAHOBUB Pydkoi "Usx"
3HayeHus - 1 Bu -8 B (rHespgo XI). 3admkcmpoBaTh 4acTOTY TaKTOBbIX
nMnynbcoB 'M n Bpems [MpeobpasosBaHus Ha Bxoae LIAIM.

4.2. CHSTb 3aBMCUMMOCTb npeobpasosaHma ALM N=f(Usx), rae N -
BbIXOZIHOM ABOWYHbIN 8-pa3psiaHbii kod. MNepeaava MHGOpPMaLMK C BbIXO-
fa AUN ocywecTtensetcs yepe3 6ydep DD1 v nopt DD3 Ha nHAnKaTOpPSI
kaHana B. [laHHas 3agava pellaeTcs B cneayoweM nopsake:

- omxaTb kHonky "CS", nogknouns Bbixog 6ydepa DDI k Bxogy

nopta DD3;

- YCTaHOBUTb Ha ynpasnsaowmx sxogax nopta A0=1 n A1=0, noaksnto-
umMB KaHan B ans npuema nHdbopmaumu.

Mpyn N3MepeHUsiX yCTaHaBIMBaTb 3HAYEHNS BXOAHbIX CUrHAM0B Py4YKoii
"Usx" oT 0 o 10 B uepe3 1 B u dmkcnpoBaTb nx uncpoBbie 3Ha4eHUs Ha
Bbixoge AUIM. [na 3Toro cnegyet nocne YCTaHOBKW BXOAHOrO CUrHana
omKaTb KHOMKy «ABT», HaxaTb KHorKy "3AM" n 3adukcnpoBaTb 3Ha4e-
HMe Kofa no mHamkatopam «LUA(B)».

Mocnenytollee M3MEPEHUE HaUMHAETCS MPU HaxaTol KHorke «ABT»
nepesoasLel ALM B pexum npeobpasoBaHus.

5. Uccneposatb LIAM B KOMMNEKCHOW 3afaye nepedayn uHgopMaumm
Ha ero BxoA C KnaBMmaTypbl kHomok "P7- PO" uepe3 6ycdep DD2 u nopt
DD3 no kaHany A.

5.1. HactpouTb nopt DD3 Ha nepepadvy AaHHbIX Yyepes3 KaHan A, ycTa-
HOBMB Ha ero ynpasnstowmx sxogax A0=0 n A1=0 (kHonku "AO" n "Al"
omkaTbl). HactpouTtb 6ydep DD2 Ha mepeaayy AaHHbIX OT KIaBuaTyphl,
YyCTaHOBMB Ha ynpasnsioweM sxoge CS=0 (HaxaTb kHonky "CS").

5.2. CHATb 3aBMCUMOCTb BbIXOAHOrO aHanorosoro curHana LIAIM ot

BXOAHOMO

8-paspsgHoro kopa. BbixogHoW curHan dukcupyeTtcs  UMdpoBbIM
BO/IbTMETPOM Ha rHesge X4. BxoaHol Koa M3MeHsiTb kHomnkamu "P7 - PO"
ot 00000000 go 11111111, yBennumBas Ha 1 Kaxapblii CTaplmiA NO No-
paaKy paspsg B cnose. MNocne KaXaol YCTaHOBKM KoAa HaXKMMaTb KHOMKY
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"3AMN" n dukcmpoBaTb COCTOsiHME cnoBa Mo uHAukatopam "LLUA(A)", a
TaKXKe nokasaHus UMdpoBOro BObTMETPA.

5.3. V3mMepuTb MMHMManbHoe npupalleHne BbIXOAHOrO aHanoroBoro
CUrHana, COOTBETCTBYHOLLEE W3MEHEHWIO BXOAHOIO KOAA Ha eauHuuy
Mnadwero paspsga. McxoaHblt Koa yCTaHoBUTb, Hanmpumep, 00011110.
Mcnonb3oBaTb yka3aHWsa nNpeablayLiero nyHKTa.

6. OpopMUTb MPOTOKOS M O3HAKOMUTBLCSA C KOHTPOJSIbHbIMU BOMPOCAMM.

3. COEP)XAHHE OTYETA

1. Ha3BaHwue n uenb paboTsl.

2. CrpykTypHas cxema (PUCYHOK).

3.  Ocumnnorpammsbl umkna npeobpasosaHus ALIM, rpadmvkn 3aBucu-
mocTern N=f(UsbIx) n UBbix=f(N).

4.  OcHOBHbIe BbIBOAbI MO paboTe.

4.KOHTPOJ1bHbIE BONPOCHI A4J151 CAMONOAIrOTOBKU

1. Y70 Ha3bIBalOT YCTPOWCTBOM COMPSHKEHMSI C 06bEKTOM?

2. MpuHumn pabotol ALIM nocnenoBaTenbHOMO NpUGAMKEHMS.

3.  OcobeHHocTM hyHKUMoHMpoBaHus LIAM 572MA1A.

4. Kakue Bxogpl 1 Bbixogbl nopta K580BB55A He mcnonb3yloTcs B
[laHHoW paboTe?

5. Kak n3MeHsieTcs HanpasneHve nepegayvn MHbOpMaLunn B LNMHHbBIX
¢opmmpoBaTensxK580BA86?

6. OxapakTtepusyite pernctp K1551P17.

7. Kakum obpazom 3agaetcs pexum paboTtbl nopta K580BB55A?

|

8. MaeHTMYHbl N MakCcMManbHblE TOKOBble Harpy3ku BXOAOB - Bbl-
xopnoB 6ydepos?

9.Mepeuncnute npoueaypbl, HeobxoamMMble ANs OpraHu3aunn 3neMeH-
ToB YCO B CTpYKTYpy, NO3BOMAIOLLYIO NepeaaTe aHANOroBblA CUrHaN Co
Bxoga (rHe3go XI) Ha Bbixog, (rHe3go X2) ¢ nomouwbio ALM n LIAM.

10. Bo3moxkHa v nepegava vHdopmaumm B nopte K580BB55A B 06-
paTHOM Hanpa.ieHnn?
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JIABOPATOPHAS PABOTA N93

WCCNEAOBAHME MUKPOMNPOLIECCOPHOM
CUCTEMbl MUHUMAJIbHO KOHOUIYPALIMU

LIENb PABOTbI: O3HakoMeHne ¢ UMKIOrpaMMaMm obMeHa MUKPOMpPOo-
Leccopa KP580BM80A u ero cuctemoit komaHa. MsyueHue npoueayp 3a-
NMUCK B NaMsiTb U BbIMOSIHEHUS MPOCTbIX NPOrpamMm.

1. OIMUCAHME NCCJTEJYEMOH CXEMbI M OPFAHOB

YITPABJIEHNSA

B paHHoWM paboTe Bce MccrienoBaHUst NPOBOASTCS Ha YHUBEPCANbHOM
CTEHAE C HAKIAAHOW MaHenblo «14», YNpoLeEeHHas CTPYKTypHasi cxeMma
KOTOPOWA NPUBEAEHA Ha PUCYHKE HIUXKE.

M 03y
5 Di Eaannan’ ua
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— ol g p AO-A7
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rTH = A7 AD
RES
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KnasuaTtypa YTH
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YyNpasneH A P s &
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CTpyKTypHasi CxeMa MMKPOMpPOLIECCOPHOM cucTe-
Mbl MUHUMAsIbHOW KOHUIypaumm

CxeMa comep>xut Mukponpoueccop M1, onepaTMBHOE 3arnomu-
Hatoulee ycTporcTBo O3Y 06bEMOM 256 8-paspsiiHbIX C/IOB, reHepa-
TOp TaKTOBbLIX UMMNYNbCOB [TU 1 yCTpOMCTBO ynpaBneHus YY, BKO-
yawoulee cxemy npsimoro goctyna k namatu (MAM) oT KnaBuaTypsl
ynpasneHus. Ha HaknagHyto naHenb Ans CHATUS UMKIorpaMMbl obme-
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Ha BbiBe4EHbl KOHTPOMbHble rHE3da “D7 — DO” wwuHbl gaHHbix LLUA.
ruésga “A7 — A0” wuHbl agpeca LUA. THé3ga “"®1” n “"®2"” reHepatopa
MW, Théspa “YTH", “3AN", “TOT", a TaKke CBETOANOAHbIE MHAMNKATO-
pbl COCTOSIHMS MMKponpoueccopa “YTH”, “3AN”, “roT” v “*nan”.

MaHenb ynpaBneHust COQEPXXMT KNaBuaTypy M3 BOCbMU KHOMOK
“P7 — PO” pns BBOAA KOAA@ agpeca M Koaa AaHHbIX, CBETOANOAHYIO
WHAMKAUMIO WiKHBLI aapeca WA v wuHbl gaHHbix W/, a Takke aeBaTb
KHOMOK Ans 3a4aHns KOMaHAa,.

[nsa ocuunorpadupoBaHust LUMKIorpaMmm obMeHa Mmkponpouec-
copa M Ans BbINOMHEHNS MpOrpaMM HeobXoAMMO BBECTM TEKCT Mpo-
rpamMmMbl B MalUMHHBIX KOJax B MaMaTb MakeTa. BBoa nporpammbl ocy-
wecrenseTtcs B pexume MAMN. Ang 3Toro nepes BKIOYEHNEM NUTAHUS
HeobxoamMMo HaxaTb kHonky “TAMN” Ha naHenu ynpaBneHus. MNocne
BK/IIOYEHMS MUTaHUS HeobxoamMo Mpu OTKaTbiX KHornkax “P7 — P0”
HakaTb kHonky “AZIP". MpK 3TOM MHAMKATOPbI WWHbI agpeca AOJKHbI
6bITb MOralleHbl, YTO COOTBETCTBYET HYNIEBOMY KOAY aapeca, C KOTO-
poro HauuMHaeTcs BBOA MporpamMMbl. BBoa NpoM3BOAMTCS B LIECTHa-
AuaTepuyHOM koge € KHomok "P7 - PO” naHenu ynpaenenusi. [Mpu
3TOM LWecCTHaguaTepuyHas umdpa HabvpaeTcs C NOMOLbI0 YeTbIpEX
KHOMOK B COOTBETCTBMU C €€ ABOMYHbIM 3KBMBANEHTOM (CM. Tabn.1).

Tabnuua 1
Tabnuua COOTBETCTBMSA Pas3NyHbIX KOAOB
Oecatny- | ABound- |LlectHa- | Oecsatny- |[OBonuHbiin | LLlecTHa-
HbIl Hbl ko4 | AuaTe- HbI KOZ ko4 auarepu-
Kon PUYHbIN HbI KOA
0 00000 8 1000 8
1 0001 1 9 1001 9
2 0010 2 10 1010 A
3 0011 3 11 1011 B
4 0100 4 12 1100 C
5 0101 5 13 1101 D
6 0110 6 14 1110 E
7 0111 7 15 1111 F

Haxxatoe coctosiHne kHornok “P7 — PQ” cooTtBeTcTBYyeT 1 oTXa-

Toe — 0.
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Paspsiabl 0-3 ABOMYHOMO YnMcna COCTaBASAT MMaALWyo TeTpaay
(kHoMkM “P0”-"P3"), COOTBETCTBYIOLLYIO MMAILEN LIECTHaALaTepUy-
HOM undpe, paspsaabl 4-7 (kHomku “P4"-"P7") — cTapwylo TeTpaay,
T.e. CTapwyio WecTHaguaTepuyHyo umdpy. Komanasl Mukponpouec-
copa KP580BM80A [1], ucnonb3yemble B AaHHOV paboTe, AaHbl B
16pnyHomM koge. CnegyeT uMeTb BBMAY, YTO BBOA LMGPOBLIX AAHHbIX
(KOHCTaHT) JO/MKEH MpoM3BOAWTLCS Takke B 16-puyHOM Koge. [ns
nepeeoAa AECATUYHbIX YMCNe B LeCcTHaauaTepuyHble npuBeaeHa
Tabn.1. Hanpumep, ans BBoaa koMaHabl HLT — “OcTaHoB” ABOWMYHbIN
koa kotopor 01110110, a wecTHaguaTepuUuHbIM 76, HeobxoaMMO
Ha)xaTb KHonku “P6”, “P5”, “P4”, kHonka “P7" gomkHa 6biTb OTXXaTa.
STO COOTBETCTBYET CTaplien uudpe 7. 3aTeM HaxaTb KHOMku “P2" u
“P1”, kHonkn “P3” 1 “P0” gomkHbl 6bITb OTXKATbl, YTO COOTBETCTBYET
16TepuyHoi Mnaawen undpe 6.

Mukponpoueccop KP580BM80A ponyckaeT paboTy C AeCATUYHBIMU
yncnaMn C WUCMONb30BaHNEM KOMaHAbl AecSTUYHOM Koppekuun DAA. B
3TOM cnyyae umdposasi MHMOpPMauUMs BBOAWUTCS B ABOMYHO-AECSTUYHOM
Kofe, npu 3ToM AecatuyHble undpbl 0-9 BBOAATCA Kak MX ABOWUYHbIE 3K-
BMBaneHTbl 13 Tabn.l.

Ecnm nHgmkaTopbl WwWuHbl agpeca (LLUA) nokasbiBaloT ko4 agpeca, B
KOTOpbIN HeO6X0AMMO 3anucaTb HabpaHHYI0 Ha kHorkax “P7-P0” uHdop-
Maumio, criegyeT HaxaTb KHomky “3AMM”, nocne 4yero Ha MHAMKaTopax K-
Hbl AaHHbIX (LUA) nosBUTCS 3anucbiBaeMblil koAd. st UTEHMSI AaHHbIX U3
AYENKN C aapecoM, MHAMUMPYEMbIM Ha uHauKaTopax LUA, HeobxoanMmo
HakaTb kHornky “YTH", nocne yero Ha nHamkatopax LW nosasuTcs unta-
EMbI KOZ AaHHbIX.

Mpn BBOAE Nporpammbl creayer HaxumaTb kHorky “WHKP”. TMpu
3TOM agpec 6ydeT MHKpeMeHTMpoBaTbCs (yBenuumeaTbCa Ha 1) nocne
KaXxaoro Haxkatms kHonku “YTH” nnn “3AMN", noarotaBnvMBas TEM CaMbiM
KO aapeca Ans 3anvcu cneaytowero cosa.

Myck M BbINOMAHEHWE MNPOrpaMMbl OCYLLECTBASETCS MpU HaxXaTuu
kHonkn “CBP” (kHonka “MAMN" gomkHa 6biTb OoTXaTa). [ns BbINOSHEHUS
nporpamMMbl B MOLLAroBOM pexuMe cneayeT HaxaTb kHorky “LUAM. Mpu
3TOM MWMKPOMPOLLECCOp OCTAHOBUTCS MOC/E BbIMOJIHEHUS OQHOrO MallMWH-
HOMO UMK TeKyLlen koMaHabl. Mocne 3Toro HeobxoanMo NpPoOBEPUTL CO-
OTBETCTBME COCTOSIHUS MHAMKAUMM LWIWMH ajpeca, [AaHHbIX, CUrHanoB
“YTH”, “3AMN", “TOT” BbINOAHSEMOMY UMKIY. 3aTeM A8 BbINOSHEHNS
cneaylowero umkna Heobxoammo HaxaTb kHornky “MYCK”. [ns BbinonHe-
HWS1 NPOrpaMMbl B aBTOMATUYECKOM pexxuMme KHomnka “LUAI" gosmkHa 6biTb
omkaTta. [N NOBTOPHOro BbINOMHEHUS MPOrpaMMbl C HyJIEBOro ajpeca
HeobxoaMMo HaxaTb kHonky “CBP”.
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2. [TOPSIf1OK BbIITOJIHEHNS JIABOPATOPHOH PABOTbI

1. O3HaKkoMUTbLCS C coaepXxaHMeM nabopaTopHol paboThl U eé obopy-
[IOBaHMEM,

2. W3yunTb OCOBEHHOCTM CXEMOTEXHUYECKOTrO PELLEHUS WCCNEQYEMON
CXEMbl M CUCTEMY KOMaHA MuKponpoueccopa KP580BM80A [1].

3. CHaTb umknorpammbel o6MeHa MUKpornpoleccopa.

Komangbl mukponpoueccopa KP580BM80A cocTosT M3 umknos “YrteHne”,
“3anuce”. Konnuectso UMKIOB B KOMaHAE MOXET 6biTb OT OAHOro A0 NATU.

Ansa cHATMA umknorpamMm obMeHa HeobxoAMMO OTXaTb KHOMKWM KOMMYTa-
TOpa W UCMOoJb30BaTh ABYXyUYEBOM ocumniorpad, NOAK/IIOYEHHbIN K THE3AaM
“Y1(1)”" n “Y3(11)"” naHenu ynpasneHus.

3.1. BBectn B namMaTb NporpamMMy B COOTBETCTBMM C Tabn.2.

3.2. 3anyctuTb nporpamMMmy npu omnkatoh kHonke “MHKP”, kHoMka
“CUHXP" pomkHa 6bITb HaxaToi. Ha rHe3po “Y1(1)” (kaHan 1 ocumnnorpa-
¢a) nogaTte curHan “®1”. Ha rHe3go “Y3(11)” (kaHan 11) nopgaBaTb noode-
peaHo crneaytolime curHanbl C rHé3A HaknagHon naHenu: “®2”, “A7”, “A6”,
“A5”, “A4”, “A3”, “A2”, “Al1”, “A0", “D7", “D6", *D5", “D4", “"D3", *D2", *D1”,
“D0”, “"YTH", “TOT". Bce ocumnnorpadupyembie curHanbl (Bkmodas “®1”)
CBECTW B UMKIOrpammy uukna “YreHune”.

3.3. Beectu B namsiTb NporpaMMy B COOTBETCTBUM C Tabn.3.

Tabnuua 2
MporpamMmMa ans opraHvsaumm umkna “YrtexHue”

Aapec [aHHble MHeMokog KomMMeHTapum

0021 LXIH, 03 3arpyska napbl peructpos H u L uncnom 0003
0103
0200
03E9 Copepxwmoe (H,L) 3anucatb B CYETYMK KOMaHA

3.4. 3anyctuTb nporpamMMy npu omkaTtbix KHomkax “UHKP” n “CUHXP”.
OcumnnorpacdupoBaTb aHanorM4yHo n.3.2 U CBECTM B UMKIOrpaMMyuMKa
“3anuce” cneayowme curHanel: “A7-A0”, “D7-D0”, “3AN", “TOT".

BbINnoNHWTL NporpaMMel.

3.5. MNporpamma o0bHyneHns maccmea O3Y BbINOMHSAETCS B COOTBETCTBUM C
Tabn.4. MNocne BBoAa nporpamMmbl B pexume MNAM 3anucatb nobble HeHyne-
Bble KoAbl B siueiku ¢ agpecamm 10-17.
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Tabnuua 3
MporpaMma ansa opraHnsaummn uukna “3anucs”

Anpec [daHHble MHeMokoA KoMMeHTapumn

00 01 LXIH, 0003 3arpys3ka napsl pernctpos B, C uumc-

nom A

01 OA

02 00

03 21 LXIH, 0008 3arpys3ka napbl pernctpos H, L unc-
nom8

04 08

05 00

06 3E MVIA, 71 MNpnéM B akKyMynaTop umcna 71

07 71

08 02 3anncb COAEPXXNMOro akKyMynsiTo-
pa no agpecy 0A

09 E9 Copepxwnmoe (H,L) 3anu-

CaTb B CYETUMK KOMaHA

3anyctuTb nporpamMmy, Haxas KHonku “CBP”, “LUMKT” u omkaB KHOMKY
“NAan”. KoHTponupoBaTb BbIGOPKY MEPBONM KOMaHAbl MO MHAMKaUUWM Koaa aa-
peca 00, koga gaHHbix 3E, curHana “YTH"”. Haxumasa kHonky “MYCK”, npo-
[AO/KUTb BbINOJIHEHME MPOrpaMMbl MO LMKIAM, KOHTPOANPYS NPaBUIIbHOCTb eé
BbINONHeHus. lMocne nepexoda ¢ agpeca 0C Ha agpec 07 omkaTb KHOMKY
“UMKIN" n HaxaTb “Tyck”. MNporpamMMa BbINOMHUTCA A0 KOHLA M OCTaHOBUTCS.

HaxaTnem kHonku “MNAMN" nepeitn B pexxkum MNAMN. HabnioaaTe Ha naHenu
ynpaenenus koa agpeca 10is, HaxaTb kHomku “AP”, “MHKP”, “YTH”. Ha
MHAMKATOPAX LWWHbI AaHHbIX LU kOoHTponvpoBaTb cogepxuMoe siueiku 10.
Haxunmasa kHonky “UTH”, koHTponmpoBaTb coaepxxumoe siveek 11-17. lMpo-
BEPUTb pe3yNbTaTbl 06HYNEHNS B auelkax 10-17.

Mpy HanMumMm owMbKN NOBTOPUTL BBOA MNPOrpaMMmbl.
Tabnuua 4
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MporpamMma 0bHyneHms maccuBa O3Y

N  Agpec [aHHble MHemokoz KoMmmeHTapum

1 00 3EMVIA, 00 3anucs 0

2 01 0C B aKKyMynaTop

3 02 21LXIH, 0010 3arpy3ka Ha4yanbHOro

03 10 ajpeca Maccuea B

04 00 pernctpbl H, L

4 05 06MVIB, 05 3arpy3ka KO/M4yecTBa s4eek B MaccmBee
5 07 77MOVM, A 3anncb Hynei B SUeiKy namsiTi, afapec
KOTopol B nape peructpos H, L

6 08 23 INRH MHKpeMeHT pernctposoli napbl H, L

7 09 05 DCRB  [lekpeMeHT cyétumka (peructp B)

8 0A C2 JNZ 0007 Mexoa, ecnn Z=0

9 0B 07 0C 00

10 0D 76 HLT OcraHoB

4.2 lMporpaMma BblUNCIIEHNS apUPMETUYECKOTO BbIPaXXeHUSs!
Y=2(A+B)-C
BbIMOJIHSIETCS B COOTBETCTBUM C Tabn.5. B npnuBeaéHHOM BbipaXkeHum

A= 2140= 151&, B= 140 =0EF5 c=29%0= 15'15_

Pe3ynbTaT 3anuncbiBaeTcs B s4eiky ¢ agpecom 10.
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Tabnuua 5
MporpaMmMa BblMUCIIEHMS] apUPMETUYECKOTO BblpaXKEHUS!

Agpec  [aHHble MHemokog KoMMeHTapun
MVIA, 15 1444

2 02 06 MVIB, OE 3arpyska uncna 0E;¢
03 OE B pernctp B

3 04 80 MVIA, B CnoxeHue
5 17 RAL YMHOXeHUe Ha 2

5 06 D6 SUI 1D BblunTaHue
07 1D

6 08 32 STA 0010 3anucb pesynbTaTa
09 10
0A 00

7 0B76 HLT OcraHoB

Beoa 1 06paboTKy nporpamMMbl BbINOAHUTL aHanorMyHo n.4.1.
Pe3ynbTaT KOHTpPONMpOBaThb B sveike 10.

4.3. Mporpamma nepecbiIKN MaccuBa BbIMOSHSAETCA B COOTBET-
cTBUM € Tabn.6. MNocne BBOAA NpOrpaMMbl 3anNncaTb B peXuMe
NAN nobble HeHyneBble Kodbl B Aueiikn 12-17 u 0B6HYNUTL SYEnKn

20-25.
Mocne BbIMOMHEHNA MPOrpaMMbl KOHTPOSIMPOBATb COCTOSHUE

ayeek 20-25. Pe3ynbTaT 3aMKCMpoBaTh.

5. OopMUTb MPOTOKON M 03HAKOMUTLCS C KOHTPOJIbHBIMIA BO-
npocamu.
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Tabnuua 6
[MporpaMMa nepecoblsiku MaccmBa
N Agpec [aHHble MHemokog — KoMMeHTapuu
1 00 21 LXIH, 0012 3arpyska agpeca cnoBa
01 12 ncxoaHoro Maccmea 0012
02 00 B Mapy peructpos H, L
03 11 LXID, 0020 3arpyska agpeca cnosa
MaccuBa
04 20 0020 B napy peructpos D, E
05 00
2 06 06 MVIB, 04 3arpyska cyétumka n=4
07 04
3 08 7E MOVA, M MNpuém B akkyMynsTop cnosa

MCXOAHOro Maccuea
4 09 12 STAXD 3anucb U3 aKKymynsaTopa B
HOBbI MaccuB
5 0A 13 INRD VHKpeMEHT perucTpoBoii napsbl

D, E
6 0B 23 INRH  VHKpeMeHT perucTpoBoi napsbl
H, L
7 0C 05 DCRB [ekpeMeHT CUYETUMKa
8 0D C2 INZ 0008 MNepexoa, ecnn Z=0
0E 08
OF 00
9 10 76 HLT OcTaHoB

3. CO[EP)XAHWNE OTYETA

1. Ha3BaHue u uenb paboThbl.

2. CTpykTypHas cxema (puc.)

3. Luknorpammbl 06MeHa MyKponpoLeccopa.
4. OcHOBHble BbIBOAbI MO paboTe.

4. KOHTPOJIbHbIE BOITPOCHI 417 CAMOIIOAIOTOBKHA

1.  Yto nogpasyMeBalOT MO MUKPOMPOLIECCOPHOM CUCTEMOW
MWUHUMaIbHOW KOHUrypauum?
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2. Mepeuncnute OCHOBHbIE pPeXUMblI paboTbl MMKpoMpoLuec-
copa KP580BM80A.

3. Kakune n3 OCHOBHbIX pexmnMoB paboTbl MMKpoMNpoLueccopa
peanu3yeT yCTPOMCTBO YNpaBieHNst UCCTIEAYEMOMN CXEMbI?

4. HasHaueHne cucteMHoro reHepatopa KP580I®©24.

5. Y10 OTpaXkaloT UMKIorpaMmel 06MeHa MuKpornpoueccopa?

6. Mepeuncnute paboume perucTpbl  MMKponpoueccopa
KP580BM80A.

7. dopmaTbl KOMaHa, U MeToabl agpecaunn MMKpPONpPOLIECCco-
pa KP580BM80A.

8. Ha kakue rpynnbl MOXXHO pasfenuTb peannusyeMyto MUK-
ponpoLEeccopoM CUCTEMY KOMaHZA Mo YHKUMOHANBHOMY HAa3HAYEeHMI0?

9. Tunbl NAMSATU MUKPOMPOLIECCOPHOW CUCTEMBI.

10. Kakum 06bpaszoM B MMKpOMpoOLEccope peanusyeTcs 3aBu-
CMMOCTb MpoLecca BbiNOTHEHUS NPOrpaMMbl OT 3HaYeHWUs pesynbTaTta
BbINOJSIHEHMSI NpeabIayLLel onepaummn?
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CPEACTBaaBTOMaTH3aHHHIdpraBﬂeHHﬂ

JIABOPATOPHASA PABOTA N2%4
N3YYEHUE ®OTOSJIEKTPNYHECKUNX
NPEOBPA30BATEJIEV NEPEMELLEHUE NOABWMXHbIX
OPrAHOB B CUCTEMAX YNPABJIEHNSAA CTAHKOB M
MPOMBILWIEHHbBIX POBOTOB

Lienb paboTbl: U3ydeHWe npuvHUMNG AEACTBUS (POTO3NNEKTPUYECKOrO
MMNYNbCHOrO NpeobpasoBaTens YryioBbiX NepeMeLleHniA NOABMXKHBIX Op-
raHOB CTAHKOB W MPOMbILLNIEHHbIX POBGOTOB U WUCCNEeAOBaHNE €ro Xapak-
TEPUCTUK.

1. NPUHUMIMDbI NOCTPOEHUA UMIMVYJIbCHOIO

®OTOSJIEKTPUHECKOIOMNMPEOBPA3OBATEJIA

B cucrtemax ynpaBneHusi ctaHkoB C Y M MpOMbIWAEHHBIX PO60TOB
LUMPOKO MCMONb3yeTcs MMMNynbCHble (hOTO3NEKTpUYeckne npeobpasosa-
Tenn (GUM) yrnoBbix nepeMelLeHnin, obnagatolme BbICOKON TOUHOCTLIO (
norpewwHoctb0,01 MM) 1 paspeLiatoLlein crnocobHocTbio (1 MKM), gocTura-
E€MbIMW 33 CYET MCMOMb30BaHMsl PacTPOBbIX YCTPOWCTB B KayecTBe 3a4a-
IOWMX U CcneumnanbHbIX U3MepUTeNbHbIX CxeM. B coctaB Takux MI1 Bxo-
AST pacTpoOBOE 3BEHO. BKJ/IOYAIOLLEE UCTOYHMK CBETA, CO3Aatowmi ny-
YOK MapannefibHblX CBETOBbIX Jly4el, pacTpOBOe COMpshKEHUE, BKIOYa-
lollee MNOABUXHbBIA M3MEPUTENbHbBIN WU HEMNOABUXHBLIA UHANKATOPHBIN
pacTp, 1 610K GOTONPUEMHMNKOB

(puc.1,a,6).

B

[ P12

Sy PI13
:'I T4

==
A\

(==
iml
\

Puc. 1. PacrtpoBoe npeobpasylollee 3BeHO; a - MJIOCKUA Na-
pannenbHblid pactp; 6 - NAOCKMI paauanbHbIM pacTp; 1 - UCTOYHMK
CBETA; 2 - KOHAEHCOP; 3 - HEMNOABWXHbIA MHAMKATOPHBIA pacTp; 4
- MOABWXXHbIN M3MepuUTenbHbIA pactp; ®M1-5 - 6nok doTonpremMHu-
KOB.

PacTtp npeacraBnsieT COBOKYMHOCTb MOAOGHBIX 3neMeHToB, 06pasy-
IOLLMX MEPUOANYECKYIO CTPYKTYPY, BO3AEWCTBYIOLLYIO Ha CBETOBOM MOTOK.
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PacTpbl MOryT 6biTb MPOMYCKAOWMMM WUSIM OTPaXKatoLWMMM CBETOBOW MO-
TOK.

Mponyckatolme pacTpbl ABASIOTCS CUCTEMON MPO3PayHbIX U HENPO-
3payHbIX AN CBETA 3/IEMEHTOB.  DfIEMEHTbl PeleToK OTpaKartoLmx
pacTpoB CBET OTpaxalT. B 3aBMCMMOCTVM OT reoMeTpum  3N1EeMEHTOB
pacTpa pasnuuyaeT napannesnbHble, CETOYHble, paaunanbHble, Kosblie-
Bble, CnuparsbHble U Apyrue pacTpbl.

[Nsi U3MepeHUst IMHENHbIX NePEMELLEHNIA UCMOSb3YIOTCS B OCHOBHOM
naockMe napannenbHble pacTtpbl (puc. 1a), ans namMepeHuns yrinosbix nepe-
MELLEeHUI - NNocKMue paanasnbHble (puc. 16).

PacTpoBble CONpsKeHWs MoAyYatoT NpU HANOXEHUU ABYX PacTPOBbIX
peweTok (.pacTpoB) C ManbliM MOCTOSIHHBIM 3a30pOM Mexay HuMu. [pwu
HanoXXeHN TeMHbIe WTPUXM OAHOro pacTpa, HakiagblBaiuCb Ha npo-
3payHble WTPUXWU APYroro, YMEHbLLUAIOT NoWaAb Npo3payvHbIX yHacTKOB
conpsbkeHus. MNpu nepeceveHMn TEMHbIX LUTPUXOB 3a CYET MX COBMELLe-
HUS NOWaAb NPO3payHbIX WTPUXOB OCTaeTcs 6e3 maMeHeHus. BosHuka-
oLWMe Npo3padHble U TEMHbIE YYacTKM COMpPSHKeHUs BeCbMa Masbl, OaHa-
KO OHW TpynnupytoTcs M 06pasyloT Nerko pasnnMymMMble LIMPOKME MOoNo-
Cbl, KOTOpble Ha3blBAeTCS KOMOMHALMOHHBIMK, MW MyapoBbiMK. [Tono-
XeHue, dopMa M war KOMOMHALUMOHHBIX MOMOC 3aBUCAT OT NapamMeTpoB
conpsiraeMbIX pacTpoB M UX B3aUMHOMO PacronoXeHwus, onpeaensemMoro
N3MepsiEMbIM NepeMeLLeHneM.

Ha puc. 1a npeacrtaBneHo pacTpoBOE COMNpshKEHWE, UCNONb3yeMoe Anist
U3MEPEHMSI JIMHENHBIX MEpPEMELLEHNI, OHOCOCTOUT M3 ABYX MJIOCKUX Ma-
pannenbHbiX pacTpoB, KaXkAbl U3 KOTOPLIX MPEeACTaBsSIET KOMOMHALMIO
Henpo3payHbIX LITPUXOB, HAHECEHHbIX HA MOBEPXHOCTb MPO3pPaYyHOro Ma-
Tepyvana c waroM ®. OTHoweHve T=a/w (a - WwupuMHa NpO3paYHOro
WTpMXa), XapakTepusylollee MpOnycKamwLyo CrnocobHOCTb pacTpa,
Ha3bIBaeTCA NMPOMYCKaHWEM pacTpa U SIBASIETCS €ero OCHOBHOM OMTUYe-
CKOM XxapakTepucTukon. VICTouHMK cBeTa 1, KOHAEHCOp 2, WMHAWMKATOp-
HbIi pacTp 3 1 6nok doTonpreMHmkoB 114 3akpennsioT Ha OMOPHbIX
YacTsiX CTaHKOB M pOB0TOB, @ UBMEPUTENbHLIN pacTp 4 - Ha NOABWMXHbIX
yactax. Mpu nepemelleHMn M3MepUTeNbHOro pactpa B nonpasneHun X
NPOUCXOANT MOAYNAUMS CBETOBOMO MOTOKAa /1 PacTpoBbIM COMPS>KEHMEM;
MOZYMPOBaHHbIN CBETOBOWM MNOTOK chukcupyeTcs 6nokom Or.

MponyckaHne pacTpoBOro CONpsKeHUs =2/ Py (® - ceeTo-

BOV MOTOK, MaJaloluiA Ha pacTp OT UCTOYHMKA cBeTa @ - MOTOK,
npoBeaany Yepes conpshkeHue B npeaenax 3phekTnBHOro 3padka $hoTo-
npuemHuka). CoOTBETCTBYIOLIMM BbIGOPOM MapaMeTPOB PacTPOBOro CO-
MPSHKEHUST MOXXHO MOJTYYUTb CUHYCOMAASbHBIN XapaKTep M3MEHEHUS Mpo-
NyCKaHWS ANS1 KaXA0ro 13 YeTblpex (poToNpueMHUKOB:
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. T, :ro{l+msinl}9+”(i—l)}} (1)
roe i=1,2,3,4 2 - MOCTOSIHHasi COCTaBfsiB-
was nponycka- HWs; m -
KO3 PpUUMEHT rnybmHbI MOAYNSALMNK;
w

0=
@

- NPOCTpaHCTBEHHAs dasa KOMBUHALMOHHOMN MONOChI;

X - OTHOCUTENbHOE JIMHEMHOE CMELLEHNE U3MEPUTENIBHOIO pacTpa B
npeaenax Lwara .

Ha kaxablii poTONPUEMHMK NMOCTYNAeT CBETOBOM MOTOK, CMELLEHHBbI
Mo NPOCTPaHCTBEHHOW ¢ha3e Ha /2 paa.OTHOCUTENbHO MOTOKa, npeaLle-
creytowero @M. CoeamHsiss HGOTONPUEMHMK NOMAPHO Yepe3 OAuH, TO eCTb
Or1-on3 n Or2-or4, MoXXHO MNOAy4YUTb C BbIXOAOB MO ABa CUHYCOW-
AanbHbIX curHana U1 v M2, caBrHYTLIX MO MPOCTPAHCTBEHHOW (dase Ha
n/2 pag, Hecylwmx MHdopMaumio 06 n3mMepseMoM nepeHeceHun X.

AHanorvyHble CurHanbl, Hecywme uHdopMauum ob yrnoBoM nepe-
MELLEeHMK, MOomy4YatoTC 611oka HOTONPUEMHMKOB MJIOCKOMO paAvanbHOro
pacTpoBoro conpsbxeHus (puc. 16). MNpu 3ToM NpocTpaHCTBEHHas KOM6U-
HaLMOHHOM NOMOChkl ONPeaenseTCS BblpaXXEHNEM:

0= 27 o

@

rae a — OTHOCMTESIbHOE YI/I0BOE CMELLEHME U3MEPUTENBHOMO pacTpa
B Mpeaenax yrnoBoro wara

Mpu nepeMelleHnn W3MepUTENIbHOW pPacTpPOBOM pELLETKM B OAHOM
HanpaBneHun curHan #;, oTCTaeT Ha 4YeTBepTb Mnepvoja OT CUrHana
M>, a npy U3MEHEHWM HaMpaBfiEHUs! NEepPEMELLEHNS BTOPOW CUrHan OT-
CTaeT OT MepBOro Ha YeTBepTb nepuoda. Takum o6pa3oM, 3HakK ha3oBoro
casura curHanos v M , cosgaHHbIX ABYMSI napamMu (hOTONPUEMHUKOB,
XapaKTepusyeT HanpaB/ieHNe U3MEHSIEMOIO NepeMELLEHUS.

N3mepuTenbHast cxema dgoTonpeobpasoBatens dopMupyeT nocneno-
BaTE/IbHOCTb MPSAMOYrOJIbHbIX MMMYSIbCOB, MOACHUTHIBAEMbIX PEBEPCUB-
HbIM CYETUMKOM, MPUYEM KaXKAbIM UMMYNIbC COOTBETCTBYET NEPEMELLEHMIO
U3MEpUTESIbHOr0 pacTpa Ha oavH war . C MoMOLb0 MPOCTENLLEro
HaKanMBaLWEro YCTPOMCTBa, NOACYUTHIBAIOLLErO Wark U3MePUTENTbHOMO
pactpa, obecrneunBaeTcs paspeluatowas CrnocobHOCTb B HECKOSIbKO MMK-
pPOMETPOB.

B nononHeHne K usMepuTesibHOW pelleTke B HekoTopbix OUM A, B
npeaycMaTpMBaETCs elle oAHa KopoTkasi AOpOXKa ANs (hopMUpOBaHMS
(bMKCMpOBaHHON OMOPHONM METKM abCoMOTHOrO MosioxeHus. doTonpuem-
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HUK ®M5, pacronio)XeHHbI MO X0y METKM abCOMOTHOrO MONIOXKEHUS,
BblAAET CMrHan Havana otcyeta ( puc. 16).

[lnsi NOBbILWEHNSI pa3peLLatoLen cnocobHOCTU pacTPOBbLIX Hakan/MBa-
oWKMX NpeobpasoBaTeNiel YMEHbLIAOT LWar pacTpa, 0AHaKo MCMosb30Ba-
HWe 3TOro crnocoba OrpaHMYEeHO TEXHOOMMYECKUMWU TPYAHOCTAMU W3ro-
TOBJIEHUSI PELLETOK, HEBLICOKUM ObICTPOAENCTBUEM (POTOMPUEMHUKOB U
ap.

MoaToMy Ans NOBbILWEHMS pa3pellatollei cnocobHoctn UM ncnonb-
3YIOT CXeMHble cnocobbl ApobneHns wara conpsraemblX pactpos Ha 4-20
yacTteld. Takme pacTpoBble HakanavBalolwme npeobpasoBaTenu, rae npu
nepeMeLLeHNN N3MEPUTENBHOM PELIETKM Ha OAMH War Ha CYETYMK noaa-
toTcs 4-20 uMnynbcoB, 06n1aaaloT pa3peLlatolleit cnocobHocTbio Y4-1/20
lara pactpa, YTo COOTBETCTBYET 2 M Aaxe 1 MKM npu MUCMosib30BaHUM
pacTpoB C WaroM 8 MKM.

Ha puc.2 npenoctaBieHbl CXeMa M AMarpamma nocriefoBaTesibHoM 06-

paGOTKM curHanoB pgatyuvka Iy H> B OTCYETHOMN YacCTW Hakan/mBa-

towero npeobpasoBaTenst C peBepcMBHbIM cHeTYMKOM. lNpeobpasoBaTtesb
NO3BOSISIET MOYYUTb YETbIPE MMMNYSIbCa HAa KaXKAylo MyapoByto Nosaocy.

OT doTonpueMHMkoB 6anaHCHbIX Map CUMHYycoMAanbHbIE CUrHasbl
caBuHyTble No dase Ha n/2 pag. MocrtynatoT B popmmpoBatenn ®1 n O2.

Kaxxabln n3 hopmmnpoBaTenein MMeeT no Aea Bbixoaa. C 0AHOMO BbIXO-
Aa dopMypoBaTens CHMMaeTCsl MPSMOYrofibHOE HaMpsHKEHUE C TOW e
(azoi, UTo 1 BXOOHON CMHYCOMAANbHBIA CUrHalM, @ C APYroro Bbixoda —
NpsIMOYrofibHOE HanpshXeHune ¢ ¢a3oi, cABUHYTOM Ha n paa. Mo oTHoLwe-
HUIO K BXOAHOMY curHany. O6bluHO chopMMpoBaTenu MpeacTaBnsioT Co-
60 nocnefoBaTenbHOE coeanHeHne Tpurrepa LLMuTa 1 noTeHumManbHoro
nHBepTopa. B pesynbTaTe Ha Bbixogax dopmuposaTteneit ®1 n ®2 obpa-
3ylOTCSl YeTblpe NPsSIMOYrosibHbIX HanpsbkeHus A, B, u -A, -B, Tpu 13 Ko-
TOPbIX CABMHYTbI OTHOCUTENBbHO KaXAoro npeabiayiero no dase Ha n/2
paj. OTU HanpshKeHUs CryXaT Ans ynpaeneHns 6/10KkOM peBepca cyeTyn-
Ka nosoc.

Ana  dopMMpoBaHUS WMMNYSbCOB CIOXKEHMS MCMOMb3YKTCS YeTbipe
cxeMmbl coBnageHnsa U1-M4, c Bbixoga KOTOPbIX UMMYMbCbl MOCTYNalT Ha
cxemy WIN1. Ans ¢opMnpoBaHMS MMMNYbCOB BbIYMTAHUS CITYXKaAT CXeMbI
coBnageHns N5-U8, ¢ Bbixoaa KOTOPbIX MMMYSbCbl MOCTYNAOT Ha CXemy
WUNN2. Bce cxeMbl COBMAZEHUS UMEIOT OAWMH MOTEHUMASIbHBIA U OANH UM-
NynbCHbIA BXoAbl. Ha noTeHuManbHble BXoabl cxeM W nopatotcs npsiMo-
yronbHble HanpskeHust A, B, , @ Ha UMNynbCHblE BXOAbI UMMYNbCbI, NOSy-
YeHHble auddepeHumMpoBaHmeM (POHTOB MPSIMOYTOMbHbIX CUTHaNoB
anddepeHumpytowmmmn uenovkamm A1-A48. U3 gnarpammbl pabotsl ( puc.
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26) BMAHO, YTO MPU ABMXKEHUWN W3MEPUTESbHOM PacTPOBOWN pELLETKM B
HanpaeneHun (+X) Ha peBepcuBHbIN cyeTUMK PC MOCTYynAT cUrHanbl co-
XKeHus:
v A*B B*A 4*B B4

Mpu OBWXXEHUM W3MEPUTENBHON pPacTpoBONM pelleTkn B 06paTHOM
HanpaBneHun (-X) Ha peBepCMBHbLIN cyeTunk PC nocTynatoT curHasbl Bbl-
YnTaHus:

+ + +
R A*B B*4A A*B B*A

Mpn nepeMeLLeHNN U3MEPUTENIbHOM PELLETKU Ha OAMH LIar, Ha CYeT-
UMK NOAAIOTCS YETbIPE MMNYSbCa, T.6€. AAHHOE HaKaruBalLllee yCTpou-
CTBO 06/1aZaloT paspeLuatoLlein CrnocobHOCTbIO, COOTBETCTBYIOWEN Y4 wWa-
ra pactpa. lyTeM HEeKOTOpOro YC/OXHeHUs 610Ka BblpaboTKM CYETHbIX
MUMNYNbCOB MOXHO MOY4YUTb BOCEMb MMMNYNbCOB HA OAWH Lar pacTpa.

K [OCTOMHCTBaM HaKkaniMBalOWMX pPacTpoBbiX MpeobpasoBaTeneil
MOXHO OTHECTU BO3MOXHOCTb WM3MEpPEHWst CKOPOCTU MepeMeLleHus no
WHTEpBaNy BpeMeHu MexXAay BbIXOAHbIMK UMMYNbCaMK, AOCTATOYHO Mpo-
CTYI0 KOHCTPYKUMIO, Manble pasMmepbl M Maccy. OgHako cneayet yuuTbl-
BaTb W HefocTaTKM Hakannmsawowmx OUIT: BO3MOXHOCTb HaKOMMAeHUs
owmnbok, cboeB M nNoMex B LEMNSX Ha BbIXOAE PEBEPCUMBHOMO CYETYUMKA,
notepio MHMOPMaUMM O MepeMelleHnn Npu OTKase B LUenu nuTaHus,
HeobxoaMMOCTb nepuoanyeckon dukcauum Hyneeoro otcdeta OUM ans
nosly4eHns [OCTOBEPHOro abCOMOTHOMNO 3HAYeHUs M3MepsieMoro nepe-
MeLLeHns.

1.2 MorpewHocTn OUM

AHaNN3 COCTaBNSIIOWMX CYMMaPHOM MOrpellHoCcTM pacTpoBbix UM no-
Ka3bIBAET, YTO Ha MX TOYHOCTb B OCHOBHOM B/IMSIOT MOrPELHOCTN HaHe-
CEHMSI PacTPOBOM LUKasibl, M MOFPELLUHOCTM OTCYeTa AOSIEN Mepuoda LuKa-
bl U3MEPUTENIBHOW CXEMOWA.

OueHka cobCTBEHHbIX MorpewHocten ®UM MOXET ObiTb BbIMNOSHEHA
MMWb NpWY UCNOAb30BaHMK cheumansHOro obopyaosaHms u obpasuosoro
ounn.

B nabopaTopHoin paboTe oLeHMBAETCs NOrpeLHOCTb U3MepeHust C Mno-
moLbto ®UM uncna 060poToB Cneasilen CUCTEMbI «Bas-Ban».

K OCHOBHbIM COCTaBASAIOWMM MOMPELIHOCTM B 3TOM C/lyYae OTHOCSATCS:

Mpeaen AoNycTUMOro 3HaY€HUst OCHOBHOW MOrPELLUHOCTY; 30Ha 4YyB-
CTBUTENIbHOCTMU.

Mpeagen AONYyCTUMOro 3HAYeHMSI OCHOBHOM MOrpeLIHOCTM M3MEPEHMSs!
onpefensieTcs Kak anrebpanyeckasi pasHOCTb MaKCMMasbHbIX M MWUHM-
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MasibHbIX 3HAYEeHWUI U3MEPSIEMOro NapaMeTpa B 3alaHHOM MHTEpBane npu
Nto6oM HanpasfeHnn BpalleHus Bana.

30Ha HEYYBCTBUTENIbHOCTU ONPEAENSETCS Kak CpeaHee 3HaueHue pas-
HOCTM MeXzay pe3y/lbTaTaMu He MeHee MATU U3MEPEHW Npu MpsSMoM U
06paTHOM Ha BCEM AManasoHe Ha PaBHbLIX PACCTOSIHUSX PACMONOXEHHbIX
TOYEK.

2. ®OTONMITYIbCUBHbIN MIPEOBPA3O0OBATE/Tb

MO/JEJIN BE51B

®WN BE51B npeaHa3HayeH Ansi KOHTPONSA YI/OBbIX MEPEMELLEHNIN U
COCTOUT M3 TPEX OCHOBHbIX YacTeil: MeXaHMYeCKoMn, ONTUYECKON U anek-
TPOHHOW. OCHOBHbIE TexHudeckue paaHHble ®UM BE51B npuBeaeHbl B
Tabn.1.

MexaHun4yeckasi YacTb obecrneumBaeT TOYHOE BpalleHne BXOAHOro Basa
OTHOCUTENBHO Kopnyca, coaepXuT 6a3oBble MOBEPXHOCTU ANS TOYHOMO
NpUCOeAMHEHUNS, KpeneXHble 3neMeHTbl AN KpenneHusl, obecneunsaeT
3aKpernsieHne ONTUYECKOM M 3MEKTPOHHON Yactn OUIM, 3awmwaowmx ot
B/1Iary, NbIM Y MEXAHUYECKOrO BO3AEWNCTBUSI.

Tabnwuuya 1- OCHOBHbIE TEXHOIOTMYECKME AAHHBIE U XapaKTEPUCTUKK
®UM mopenn BE 51B

No HanMeHoBaHMe nokas3artens BennyuHa
n/n
1 | KonnyecTBo BbIXOAHbBIX CUTHAMOB B T.4: 6

- OCHOBHbIX curHanos I n II kaHa-

noB ( NPAAMbIX U MHBEPTUPOBAHHbIX) 2

- CUrHanoB Havana otcyeTa III Kka-
Hana ( NpAMbIX NHBEPTMPOBAHHbIX)

2 | ®opmMa BbIXOAHOrO cuMrHana MNpsiMoyrosnbHas
3 | ®azoBbIM yron Mexay curdHanamu I un 11 09; 909;
KaHanos 1809;
2700
4 | OTKNOHeHWe (a30BbIX YrIoB +10%
5 | CKBaXXHOCTb CUrHasOB 10%
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6 | HmkHMA  ypoBeHb curHanos, B (npw 0,4
Harpy3ke 1 kOM £10%) He 6onee

7 | BepxHuit yron curHanos, B (npu Harpyske| 6,0+20%
1 KOM £ 10%) He 6onee

8 | KonnyectBo nepuonos 3a oanH 060poT

Bana
- CUrHasnoB NepBOro M BTOPOro KaHasoB 1
- CUrHanoB TpeTbero KaHana

9 | MakcnManbHas YacTtoTa BpalleHusl Bana, 600
06.MUH

10 | MakcumanbHaa 4actota (opMupoBaHUs 50

UMMYNbCOB He MeHee, K'Y

11 | Jonyckaemas cucTtemMaTuyeckasl norpet-

HOCTb B npeaenax 3600 yrna nosopoTa 1
12 | JononHuTenbHas MOrpewwHoCcTb 3a CcyeT
HecTabunbHOCTM B TeyeHne 16 YacoB pa- 0,5
60ThbI
13 | CxoaMMOCTb MOKa3aHWi 0,5
14 | NokasaTenu HageXXHOCTN U AONTOBEYHO-
CcTH 6000
- HapaboTKka Ha 0TKa3, 4 40000

- cpeaHuit pecypc, u

15 | MapameTpbl NNTaHUS OCBETUTENS

- HanpsbkeHue, B 5+5%

- TOK, A 0,35

- MOLLHOCTb, BT 1,7

16 | MapaMeTpbl MUTAHUS 3N1IEKTPOHHON CXEMbI

- HanpsbkeHue, B +12+5%
-12+5%

- TOK, A 0,18

-MOLWHOCTb, BT 2,2

OnTnyeckas YacTb aHaNorMyHa NpeacTaB/ieHHon Ha puc. 1.6.
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PacTpoBble ANCK U MHAMKATOpPHas NAacTMHKa M3rOTOB/EHbl U3
OMTMYECKOro CTekna C NocneayoLwmMM HaHECEHWEM paanasbHbIX pacT-
pOB OAMHAKOBOrO LUara W HanpasfieHWs, ANMHbI U WWPWUHBI. Ha nHau-
KaTOPHOM MNacTMHKE PacTpoBble AOPOXKU HAHECEHbl B HEOOMbLUIOW
30He. PacTpbl pacnonoXeHbl Ha ABYX y4acTKax, CABUMHYTbIX OAMH OT-
HocuTenbHO Apyroro Ha 0,25 w. [1Ba hoToamMoaa, yCTaHOBNEHHbIE NOA
KaXkablM M3 3TUX YYaCTKOB MHAMKATOPHOW MIACTUHKU M COMpsiraeMblxX
C HUMK pacTpaMn NOABMXXHOIO AMCKA, BbIAAIOT COOTBETCTBEHHO Mep-
BMYHbIE CUrHAsbI, MPOMNOPUMOHAsIbHBIE Sin (p 1 COS .

doToamoa, pacrnoNOXEHHbIM Ha BHYTPEHHEN pacTpoBON [0-
pOXKe, BblAAeT MEepPBUYHbIA HYyNEBOW curHan (CMrHan Hadana oTcye-
Ta). DNeKTpoHHas 4actb obecneuvmBaeT npeobpas3oBaHMe CUrHaNoOB
(oTOAMOA0B B INIEKTPUYECKME UMIMYNbChl M MOACHET UX C HAKOMJIEHU-
€M peBEPCMBHbIM CHETHUKOM,

Iml Tu3l Tusz
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Puc. 3. CTpykTypHas cxema opMMpoBaHusl NocnefoBaTe/IbHOCTH
NpAMOYrosibHbIX MMnynbcos: ®A1-043, ®A01-d02 — doToamoasl; Y1-
Y3 — ycunutenu;

®1-03 -dopmumposatenu; BY1-BY3 — BbixogHble yeunutenu; i

1-TH 11 — rHe3aa KOHTPOSA CUrHanoB.
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Cxema dopmmpoBaHns nMnynbcoB ( puc. 3) COAEPXMT TPU KaHana,
KaXKabl M3 KOTOPbIX COAEPXXWUT BXOAHOW OMepaumoHHbIN ycunutenb Y1-
Y3, dbopmupoBatens ®1-O3 n BbIXoAHOM Kackan ycuneHus BY1-BY3.

CurHanel ¢ dotoanogos OA1-O13 ycunmealoTCs BXOAHBIMU yCunuTe-
NAMK, MOCTPOEHHBLIMK Ha onepaunoHHOM yceunuTene K553Y/1A.

Ha Bxoge ycunutenein nofatoTcs TakKe CUrHasnbl OT OMOPHbIX (oTo-
avogos ©A01 n ®A02 AN KOMMNEHCALUMU MOCTOSIHHOM COCTaBNSHOLLEN
CUrHana BCNeACTBME M3MEHEHWs CBETOBOrO MOTOKA NaMmoudky. 3aTem
CUHYCOMAanbHble CUrHanbl, CABMHYTbIE NO dase Ha Nn/2, a Takke cuUrHan
oTcyeTa, nosyyaemblit ot dotoamnoda A3, nogaroTca Ha Bxoabl dhopMu-
poBaTenel, rae npeobpasyoTcsl B NPSIMOYrofibHbIE MMMY/bCbl, aMAAUTYAa
n ¢dopMa KOTOpbIX He 3aBUCAT OT M3MEHEHWUS aMnanTyAbl CUHYCOMAbl B
onpeaeneHHbIX npegenax. KaxaoMmy nepuoay CMHYCOMAanbHOro curHana
COOTBETCTBYET OAMH NEepMoa BbIXOAHOMO MPSAMOYrofbHOro curHana. dop-
MUpOBATENEM MMMYSIbCOB CNYXXMUT KOMMapaTop, CO6paHHbIN Ha 6ase uHTe-
rpanbHoi MUkpocxeMbl K553Y1A.

Ansa nonyyeHns npsMbiX U MHBEPTUPOBAHHbLIX CUIHAMIOB KaXAoro Ka-
Hana HeobxoAMMOM MOLWHOCTW, MOCNEAHME C KOMMAPAaTOpOB MOCTyMatoT
Ha BbIXOAHbIE KacKadbl YCWIEHWUS, BbIMNOSIHEHHbIE HA TpaH3WUCTOpax
KT315B.

3. COCTAB JIABOPATOPHOWH YCTAHOBKH

B coctaB nabopaTopHON YCTaHOBKM, CTPYKTYpHasi CXeMa KOTOpPOW MNo-
Ka3aHa Ha puc. 4 BXoaaT:

- ycrpovcteo LMY “Moaynb-221-T";

- LIaroBbIii NPMBOA Ha OCHOBe luarosoro asuraTtens LWWASA1M, wa-
PVKO-BMHTOBOW Napbl, Ha KOoTopol yctaHoBneH ®UIM BE51B;

- repexogHas naHernb;

- LundpoBoit BoNbTMETp B7-16;

- YacrtoTtomep 43-33;

- ocuunnorpad 3anoMuHatowmn C8-2;

- (asometp P2-16;

- 6nok nuTaHus;

- OTCYeTHoe ycTpoicTso (oy).

4. COAEP)KAHUE U NTOPSAOK BbINNOJ/IHEHNS PABOTbH/

1. CobepuTte DKCNEPUMEHTANIbHYIO YCTAaHOBKY B COOTBETCTBUM CO
CXemoi puc.4.
2. MoaroToBbTe M3MepUTENbHYIO annapaTypy K paboTe, BKIOUUTE U

nporpeiite ee B TedeHne 10-15 MUHYT, a 3aTEM NpoM3BeaNTE KanMbpoBKy
ocumnnorpada, Yyactotomepa, aszoMeTpa 1 BOSIbTMETpa.
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Puc.4. CTpykTypHas cxema nabopaTopHOW YCTaHOBKM
3. YcTaHOBMTE, Bpallasi XOAOBOM BWHT, YyKasaTeflb OTCYETHOro
YCTPOMCTBa B MCXOAHOE MOJSIOXKEHWE, NPUHSATOE 3@ Hayano oTcyeTa.

4. Mpon3BeanTe OLEHKY HaKoMMeHHOW norpewwHocT ®UM, ansa yero

3anycTuTe ynpasAsiowyo NporpamMMy M Ans 3afaHHbIX MHTEpPBANOB ne-
peMEeLLEHMI C MOMOLLbIO YacToToMepa Y3-33 onpeaenuTe YMciio UMNy/b-
coB ¢ OUM. U3aMepeHus Npou3BOANTE ANS [ABYX 3HAYEHWUM CKOPOCTM ne-
peMelleHnin. MonyYeHHble 3HAYeHWUs Yncia MMNYIbCOB ANS 3aAaHHbIX
WHTEPBAJIOB 3anuwuTe B Tabn. 2 n ¢ yyetom anckpetHoctn OUI onpege-
NATE pacyeTHY0 BENYMHY OTPAbOTaHHLIX MepeMelleHui. losyyeHHble
[aHHble 3aHecuTe B Tabn. 2.

5. C nomolwbto ocumnnorpada CHUMUTE U 3apuUCYIMTe OCUMSIOrpaMm-
Mbl Ha Bbixoge ®A1 (MH 1), Y1 (TH 2), ®1 (TH 3), BY1 (TH 4, TH 5), npu
5TOM onpefenvTe aMnanTyay U BpeEMeHHble napaMeTpbl CUrHanos.

6. MpounsseanTe n3MepeHne a3oBOro cABura Mexay curHanamu 1
M 2 KaHanoB. [ns 3TOro K BbIXOAYy OCHOBHbIX curHanoB (I'H 4 u H 9)
noakouuTe AByXny4eBoi ocuunnorpad mnm dasometp ®2-16 1 Ha cko-
pocth 15 M/MUH namepbTe ha3oBbIi Yros.

7. C nomowpto ocumnnorpada C8-2 cHumMTe ocumnorpammel da-
30BOro casura npy NnpsiMom 1 obpatHoM xope MH 2, TH 7.

8. N3MepbTe € NOMOLLbIO BOMbTMETPa B7-16 ypoOBHM BbIXOAHbLIX CUT-
HanoB M’H 4, TH 5 n M1 11 npu nogkMtOYEeHHOM COMPOTUBIEHUN HarpysKku
1 KOm.

9. MpousseanTe M3MepeHue ANTENbHOCTU U LWKBASIbHOCTU UMMYSlb-
COB OCHOBHbIX CUIHa/IOB M CMrHasa Ha4vana otcyeta. K Boixogam (M'H4) m
wo"
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Tabnuuya 2

CkopocTb ne-
peMeLLeHni

HaumeHoBaHue WHTepBanbl nepemMeLLeHunii B MM
50 100 150 200
V2
Yuncno nMnynbLcos
PacueTHoe 3HaueHue
nepemeLLeHuii
V1 Yumcno umMnynbcos

PacueTHoe 3HaueHue
nepeMeLLeHuii

35



YnpaBsieHue 1uppoBbIX 06pa30BaTENbHBIX TEXHOJIOTUH

Cpe,ELCTBa dBTOMAaTHU3alUH U yIIPABJIEHUA

Tabnuuya 3
[MapamMeTpbl BbIXOAHbIX curHanos OUIM
CkopocTb nepeme- Onutens- Konunyecr-
LLEHNS, MM/MUH YpoBeHb, | ®a3oBblIii HOCTb, CkBaXxk- BO MMMY/Jib-
B yron mC HOCTb COB 3a 0auH
obopoT

100

2000
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( TH 11) nopkntoumTte ocumnnorpad C8-11. 3anyck pasBepTKu
OCYyLLECTBNSETCS OT CMrHana Hayana otcdera “0”.

10. OnpepenuTe KOANYECTBO BbIXOAHbIX CUrHANOB 3@ OAUH 060-
poT. ns atoro ®UIM noaknounte K YactoMepy Y3-33 npu nonoxe-
HUM nepeknovatens “Pog paboTbl” B NOMOXeHWe M3MEPEHWUS OTHO-
WweHus yactoT. Ha Bxop “A” yacToMepa nogaeTcs OAMH U3 OCHOBHbIX
curHanos ( TH 4 wnm TH 5), Ha Bbixoa “B” — HyneBow curHan “0” (I'H
11). KonnyectBo nMnynbCOB onpeaensercs no tabno yacromepa.

11. Pe3synbTaTtbl M3MepeHui no n.n. 5-10 3aHecuTe B Tabn. 3.

12. CpaBHuTe nony4deHHble xapakrepuctukm ®UM ¢ nacnopTHbIMU
[aHHbIMU.

OTYET 10 J/IABOPATOPHO/ PABOTE

1. Uenb pabotsbl.
2. CTpykTypHble cxeMbl UM nabopaTopHOI YCTaHOBKM.
3. Pe3ynbTathl uaMepeHuin (Tabn. 2,3), ocuuIIorpamMmmsi.

4. PacyeT NOrpeLHOCTEN U3MEPEHUIA.
5. BbiBoabl no pabote.

KOHTPOJIbHBIE BOIPOCH/

1.06nactb npuMeHeHns1 POTOINEKTPUUECKMX UMIMYNbCOB Npeobpa-
30BaTesNeil nepemMeLleHni.

2.MpuHUMN gencTBus OTOINEKTPUYECKUX UMMYSbCHBLIX Npeobpa-
30BaTenen nepemeLleHni.

3.CTpykTypHas cxema hOTO3NEKTPUHECKUX UMMYbCHBIX npeobpa-
30BaTenen nepemeLleHni.

4.Kakol MH(opMaumMoHHbIN napameTp ®UM onpeaensieT Hanpas-
NeHne nepeMeLleHns?

5.XapaKTepuctnkmn pactposoro conpsbkeHns UM,

6.0CHOBHbIE XapaKTepuCTUKK 1 norpewHocTn OUI.

7.MeToanKa CHATUA XapakTepuctuk OUI.
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