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[bookmark: _Hlk83286277]Практическая работа № 3
Изучение конструкций и принципа действия усилителей

Цель работы:
1. Изучить конструкции и принцип действия усилителей
Необходимое лабораторное оборудование
1. Учебники
2. Плакаты
Порядок выполнения работы:
1. Изучить по учебнику А.М.Данилова «Автоматизация производства» стр.67-73
Ответить кратко на вопросы:
1. [bookmark: _Hlk90944147]Для чего используют усилители в системах горной автоматики?
2. [bookmark: _Hlk83763614]На какие виды делятся усилители в зависимости от применяемой энергии?
3. [bookmark: _Hlk90944223][bookmark: _Hlk90944032]Назовите неэлектрические усилители, их особенности и примеры применения.
4. [bookmark: _Hlk90944275]Электрические усилители, применяемые в устройствах горной автоматики, принцип их действия, их особенности и примеры применения.

	После выполнения отчет должен быть защищен студентом


Содержание отчета
Отчет должен содержать номер и наименование работы. Ответы на вопросы должны быть краткими и содержать основные сведения.
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Ceneit MMECT MO ABC OOMOTKH: OOMOTKY NCPBHUHOIO NOAMATHIH M-
parns Wy, MOAYHAIOULYIO THTAHHC NOCTOANHBIM TOKOM OT BCTIOMO-

FATCALHONO MCTOMHHMKA HANPIACHWA, W 0OMOTKY ynpasncuus Wy,
0BCCNCHMBAIONIVIO TOCPCACTBOM NOCTONHHOTO TOKA YNPABACHHC
Tokom warpy3xu. [lpw PCBEPCHPOBAHMK TOKA YNPABICHHA TOK B
HArPYIKS HIMCHACTCH HA 180°. 3aBHCHMOCTS TOKA HAFPY3KH OT TO-
KA YpaBICHMa npuecacHa 1a pue. 3.10, 6.
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Pue. 3.10. [leyxmaxmuniii MaInmusiil yerumess:
a) - cxensa; 6) - xapaxmepucmusa
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[TpCHMYIICCTBA MATHHTHBIX YCHAHTEACH: BHICOKMC HAMCK-
HOCTH M JOTOBEMHOCTH, MPOCTOTA OGCAYKHBAHMA, BOIMOKHOCTL
CYMMMPOBAHMA HCCKOBKHX BXOAMBIX CHIHANOB, MOAABACMBIX Ha
OTACBLHBIC OGMOTKH YNPABACHHA; WIMPOKHiT MANAION MOIHOSTCH,
OTCYTCTBHC NOABIDKHBIX MOCTCH; NOCTORHHAA FOTOBHOCTR K paGoTe.
OCHOBHOI HCAOCTATOK ~ OTHOCHTC/IBHO GOABLIAA HHEPLIHOHHOCTD.

Ynexmpomauanmuie yewmment (IMY) — cneumambbie
rencpaTops nocTosnKoro Toxa. Hambonee umpokoe npuseHerme
nomysn MY ¢ NONCPCHHBIM NOACM, MPEACTaBATOMME OGO
FCHCPATOP NOCTORHHOTO TOKA € ABYMH NAPAMM IICTOK, CABHHYTHIX
110 OCH OTHOCHTEALHO ApYT ApyTa Ha 90”.

Heaocrarkn DMY: BpeaHOC BAMAHMC THMCTCPCINCA, HATH-
MME BPAMAIOLIMXCA MACTCH M ICTOK ¢ KOLIEKTOPOM, YTO CHIDKACT
3(xpeKTHBHOCTS Cro PaBoTE! H OrPAHIMBACT 0G1ACTL MPHMCHCHHA
13 TOPHBIX MPCANPHATHAX, TeM GONCE KA COBPCMCHHOM ITANC pas-
BMTHS GBTOMATHKH, KOF/IA COIAMB HOBMC MOIHBIC M COBCPILICH-
wsie npeobpasosarean. Ho s coe spems IMY curpanu BGonbmyio
POAL TPH COTAHMH CHCTCM ABTOMATHHCCKOTO YNPABICHHA 10K
TpONpHBOAANK GYPOBLIX WAPOWICHHBIX CTANKOB, IKCKABATOPOB
W APYTHX TOPHBIX MaukH, HOBBIC CHCTEMM aBTOMATHIHPOBAHHOIO
INCKTPONPHBOA COIAAIOTCH Ha GACE COBCPUICHHON INCMEHTHOM
6asc, B HACTHOCTH, NMPH ABTOMATHIALMM IKCKABATOPOB, CTANKOB
WAPOWICHHOrO GYPCHHA HAXOAMT WHPOKOS MPHMCHCHHCE NPHBOA 11O
cucrenme TTT-J1 (upncropmii npeofpasosateias — ABHraTENs),
B XOTOPOM IMY 3aMCHCH THPHCTOPHBIM YCHAHTEACM.
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3.4. DneKTPHUECKHE YCHIHTEIH CHCTEM H ANNAPATYPbI
ABTOMATHKH

B cucTCMAX ropHONM aBTOMATHKM BBIXOAHAA MOMIHOCTH
CHIHAIOB JAaTYMMKOB M 3JICMCHTOB CPABHCHHMSA YacTO HCAOCTATOMHA
2N IPHBCACHMS! B ACHCTBHC MCTIONIHMTE/TBHBIX MM YIIPABIAIOMAX
YCTPOHCTB. B 3TOM Cilyuac B CHCTCMY aBTOMATHKHM BBOAATCA YCH-
JMTCAH, OBCCTICYMBAIOIING VBC/HUCHME MOLUHOCTH BO3ACHCTBMS,
NICPEIABACMOrO MO LCTIH YTIPABACHHS M KOHTPOISL.

B 3aBHCHMOCTH OT NPUMCHACMON FHCPrHH YCHIUTENH Jc-
JATCA HA MCXAHHUCCKHMC, JICKTPHUCCKHE, MMAPABAHYCCKHMC, MTHEB-
MATHUYCCKHC H KOMOMHHPOBAHHBIC,

TMo NpUHLKITY ACHCTBHS MCXAHHMMECKHC YCHIHTCIM HanGo-
7I6C MPOCTHI M CATVAAT VI NPCOOPAIOBAHMS MCXAHHUECKOTO Mepe-
MCIUCHHS MANIOrO YCHIMS (BXOZHONO CHIHANA) B MCXAHMMECKOC
MCPEMEIICHHC YBSTHUCHHOIO YCHIHSA BBIXOAHOrO curnana. Ha rop-
HBIX MPCANPHATHAN TAKHMH YCHIHTCIAMM SBISIOTCS PEAYKTOPbI,
Pa3IHUHBIC BAPHATOPBI (HANPHMCP, (DPHKLMOHHBIC) M Jp.

l';upannmocxuc H MHEBMATHYCCKHC YCHIMTCIH NO NMPHH-
umny paGoTsl aHanoruyHbl. OTAHYHC MX COCTOHT B HCTIONB3OBAHMK
pasubix pabounx cpea (KHIAKOCTEH, CAATOro BO3AYXa WM rasa).

I'Mapo- M MHEBMOYCHIMTEIH NPUMEHAIOTCS OOBIMHO B TCX
CHCTCMAX ABTOMATHMKH, B KOTOPHIX PCry/IMPYIOIHMH OPraHaMH
CIYKAT COOTBCTCTBCHHO MMAPO- M MHEBMOYCTpO¥icTsa. ITpumepamu

el
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MOTYT CYAHTL CHCTCMbI ABTOMATHYCCKOTO YIIPABICHHMA TOPMO3-
HBIMH NPHBOJAMH NOABLEMHBIX YCTAHOBOK, KCKABATOPOB, OMHCT-
HBIX KOMBQIHOB C rHAPONPHBOAOM NOaYH,

T YCHAHTEIM MMCIOT 1B MCMCHTA: YNPABASIOUH
(cTpyiimme TpyGkn, 30M0THMKH M YCTPOHCTBA THMA «comIO-
JACNOHKD) W HCTIOTHUTCTBHBI (LTHHAD C NopIHeM, VIPaBsIO-
wuii som0mHHK) [1).

DNCKTPHUCCKHE YCHIHTEAH PAITHIAIOTCA B 3ABHCHMOCTH
OT BHAA YCHAMTCABHOIO 31EMCHTA (31CKTPOHHOrO npuGopa, 3nck-
TPOMArHHTHOrO Mpeobpazosarens M T. ).

B ycTpolicTBaX ropHoit aBTOMATHKM B OCHOBHOM npume-
HAIOTCH ICKTPOHHBIC (MOTYIPOBOAHMKOBBIC), MATHHTHBIC M 2/ICK~
TPOMawHHHbIC yeuauTean. OCHOBHBIM napameTpoM mo6oro ycu-
ST HBIACTCA KOMPPMUMCHT YCHACHHA, PaBHBIH OTHOWICHHIO
HIMCHCHHSL BHINOIHOH BC/HMMHBI K M3MCHCHHMIO BXOIHOH BEAMMM-
HbI YCHIHTC/IS:

Ky = AXpyax / Ay . [ER))

Tpn 1oM a1 mobwix ycwaurencii Goabmoe 3mavcHme
MMCET KOIPHLIHCHT YCHICHHA N0 MOLLHOCTH:

Kp= APyyux/ APy, 6G2)

Jlas xapaxtepucTirm INCKTPHUCCKMX YCHIHTCICH HHOrIa
HCTIONIB3YIOTCA KOM(PPHUMCHTE! YCHIACHHA 110 TOKY:

Ki= Algy/ Al (3.3)
H HATIDIKCHMIO:
ku= AUpyx/ AUpy. 3.4)
PacemoTpiy paGoTy oCHOBHBIX THIIOB ycHAMTENCH TOPHOH
ABTOMATHKH.

Dnexmponnwie  yewrmumem: (V) ocHoBaHm Ha pdexre
YCHICHHA INCKTPHICCKHX CHIHAMIOB B /ICKTPOHHBIX JIAMITAX, HOH-
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HBIX H MOy NPOBOAHMKOBLIX npubopax. OcobennocTs yeummrens —
OUYCHL BBICOKAA MYBCTBHTC/ILHOCTD. Veunenne BXOAHOrO CHMruHana
OCYICCTBAACTCA B OJAHY WIH HCCKONBKO NOCACAOBATCABHBIX cry-

neneit win kackazos. Koadpmument yeunenms ky mower aoctu-
raTh CTa THICSM.

DACKTPOHHBIC YCHITHTETH IIHPOKO NPUMCHSIOTCA B /1CK-
TPOHHBIX PCrYATOPAX, ANMApaType YNPABACHHA KOMBEHEPaMM

AYK.IM, annaparype KOHTPOIs, CKOPOCTH M aBapHItHON G10KH-
posxu PCA, yposws PKY.IM u s ap.

B cucrenax asTomatiku pacnpocTpanense nomywman Y
Ha TPAHIHCTOPAX € BKITIOMCHHEM MX 11O CXCME C OGMIMMM IMHTTE-
pom u koanckropom. [lepsas cxema npumensiercs wis ycwicHms
HANPSUKCHHSA W MOWHOCTH BXOIHOrO CHIHANA, 3 BTOPAst — /U1A YCH-
JICHMA TOKA.

Maznumnwite yewmmens (MY) npeacrasnser coboii anek-
TPOMArHHTHOC VCTPOWCTBO UIA YNPABACHHA OTHOCHTEIBHO GO~
WOH MOIHOCTBIO HATPY3KH B LCMH NCPCMCHHOTO TOKA MOCPEACT-
BOM MAIOH MOUIHOCTH NOCTOAHHOTO TOKA.

CxeMa MarHHTHOrO YCHAMTEAS NpHBEACHA Ha pHe. 3.9, a.
VeuauTeah COCTOMT M3 ABYX (DCPPOMATHMTHBIX CCPACMMKOB M

paGounx obnmoTox Wpi u W (Bmecto paBounx obmoTox Wpi u
Wpe MOryT Gbims yrnipasnsoume Wy W),

OBMOTKH NCPEMEHHOrO TOKA W W Bmiouckst B ucns
TIOCCAOBATEALHO C HATPYIKOH Zygrp. OBMOTKA NOCTOANHOIO TOKA
Wy (obmotka ynpasacHus) pacnonaractes BOKpYr CTCpAHCH 060-
wx apoccencit. OGmorkn Wi, u Wi cocanmenb Moy coboii Ta-
KM OGPasOM, YTO MATHHTOABKKYIHE CHAIBI HANPABICHBL B NPOTH-
BOTIOZIOKHBIC CTOPOHBI.

Tok M MOWHOCTS HACPY3KH ONPEACATIOTCH MHAYKTHBHBIM
conporusacuues apoccens. [pu npomycKkanuu noCTosHHOro Toka
ly 1o OBGMOTKE YNPaBACHHA MAMHHTHAS NPOHMLACMOCTS MATHHTO-
MPOBOZIOB APOCCEACH M MX MHAYKTHBHOC COMPOTHBIICHHE YMCHb-

HAIOTCA, YTO BBI3BIBACT YBCTHUCHHE TOKA HAPY3KH.
CcA0BATENBHO, HEBOABIIMM HIMCHCHHIM TOKA M MOIIHO-

e » obmorke ynpasnenns Wy Gyzer cooTsercrsoats 3Haun-
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TCABHO GOLUICE MIMCHCHHC MOWMOCTH Harpysku. B arom w co-
CTOMT YCHIMBAIOWICE ACHCTBHC MATHKTHOTO YCHAHTCAA,

M3 XapakTepucTHKM yNpaBicHMA MArHHTHOMO yCHAHTEAR
(puc. 3.9, 6) ccayer, ¥TO OH HEHMYBCTBHTEACH K NOAAPHOCTH BXOA-
HOTO CHIHANA: OIMHAKOBLIM IHANCHIAM TOKOB ly NpoTHBONONOHK-
HOI NOAPHOCTH COOTBETCTBYCT OAMH M TOT #C TOK Harpy3xu. Ko-

SPPHUHEHT YCHACHUA PACCMOTPCHHOMO YCHIHTEAR COCTABAACT HE
Goncee 200.
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Puc. 3.9. Macuummic yownumens:
a) - cxema; 6) - xapaxmepucnmxa
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TNpurasan aciicrsmns MY OCHOBAH HA HCTHHCIHOM JaBHCH-
MOCTH MATHMTHON MHAYKLMH B (JCPPOMArHMTHBIX MATCPHANAX OT
HANPOKCHHOCTH MATMMTHOMO MOAN, T. €. HA HCTIOALIOBAHMM ABIC-
HHA HACHIICHHA (PCPPOMATHHMTHEIX INCMCHTOB B MATHHTHOM NONC.

MarHuTHBC YCHAMTCAM HCNOB3YIOTCH  AMA  YCHACHMS
BXOAHBIX CHIHANOB, NOCTYNAOWMX OT AATHHKOB M JAPYTHX ICMCH-
TOB ABTOMATHKM, B HACTHOCTH, B CHCTCMAX PCry/HPYCMBIX 37CK-
TPONPUBOJAOE IKCKABATOPOB, MOUIMBIX GypoBBIX CTaHKOB M ap.
Marisrmuse VNCWIHTCAH HAXOAAT IMPHMCHCHHC B BHIMHCIMTCIBHBIX
MAWMHAX, HIMCPUTCABHBIX M APYIHX YCTpoicrsax. B macrosmee
BpCeMA MCNOAB3VIOTCA MY, pasiuuaionMecs KOHCTHTYLIMCH, CXe-
MAMH BKTIONCHHA H XAPAKTCPHCTHKAMM.

B cucTemax asToMaTHKH TOPHBIX MAWMH M VCTAHOBOK Ha-
XOAAT MPHMCHCHHC PCBCPCHBHBIC MY, B KOTOPBIX NPH MIMCHCHHH
NOIAPHOCTH BXOAHOTO CHIHANA MIMCHACTCS NOAIPHOCTL WK (aza
suxoanoro. ITpw y1om asa mssersiercs wa 180°. Jamwoe csoiicTso
HCTIOB3YCTCS, HANPHMED, NPH PEBEPCHPOBANMM ABHIATCACH, NOA-
KTIOYCHHBIX K BhIXOZY MY.

BoAbuwMM AOCTOMHCTBOM PCBCPCHBHBIX MATHMTHBIX YCHIH-
TeacH, 0co6CHHO TPEX(PAIHBIX, ABAACTCH BOIMOKHOCTD MIMCHCHHA
NOAAPHOCTH BHINPAMACHHOIO TOKA HArPYIKH NMPH HIMCHCHMH NO-
AAPHOCTH TOKA YNPABACHHA. DTO UCHHOS KAMCCTBO ABYXTAKTHBIX
MATHMTHBMNX YCWIHTCACH WCTIOAB3YCTCA B CXEMAX YNpasacHus
INCKTPONPHBOAAMH NOCTOAHHOIO TOKA OAHOKOBLIOBKIX IKCKABATO-
pos. HauGonee pacnpocTpaneHHoi ssaserea audipepeHumansias
CXCMA ABYXTAKTHBIX MAHMTHBIX YeuauTencit (puc. 3.10).

O6uuno pesepensunic MY nomywaior w3 asyx mepescp-
CHBHBIX, BKTIOYCHHBIX HA OBLVIO HArPY3KY TaK, 4TolBl MX BXOA-
Hbie TOKH ObUM ManpasacHs serpesno [1).

B peBepCHBHBIX ABYXTAKTHBIX YCHAMTEAAX MPHMCHAOTCH
KAK BHCIUHAA, TAK H BHYTPCHHsA 06PATHAS NOJOKHTCABHAS CBAZD,
JIn2 nOAYMCHMA 32aHHBIX XAPAKTCPHCTHK H PCKHMOB paGoTe! as-
TOMATHIMPOBAHHBIX VICKTPONPHBOI0B NMPHMCHAIOTCA ABYXTAKTHBIC
MY ¢ HECKOABKHMH OOMOTKAMM YNPABACHHA.

B npuseacrnoii cxeme yenanreas (puc. 3.10, a) mmeiotea

Ava oaunaxossix apoccens [p u [, NOAKTOMCHHBIX 4CPes Ha-
“JONHOC COMPOTHBACHHC Zy K ABYM PABHBIM CCKUMAM BTOPH'-
noit obuoTkn nuTalowero Tpancdopmaropa Ty, Kaxamit us apoc-
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