denepanbHOE TOCYIapCTBEHHOE OOKETHOE 00pa30BaTEIbHOE YUPESIKICHHE

BBICILIET0 00pa30BaHMS
«KAJIMHUHI PAJICKUM TOCY IAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET»

M. C. XapuToHOB

QJIEKTPUYECKUE U DJIEKTPOHHBIE AIIITAPATDBI

VY4eOHO-MeToInYeCKOe MOCOOME MO BBIMOIHEHUIO Ja00paTOPHBIX padboT
JUTSl CTYJIEHTOB OakanaBpHara 1o HampasieHuto noarotosku 13.03.02
DIEKTPOIHEPTeTUKA U IJIEKTPOTEXHUKA

Kamununarpag
UznareasctBo PI'BOY BO «KI'TVY»
2022



YIK 631.371

PenienszenTsl
KaHIUAAT TEXHUYECKUX HayK, TOUECHT Kaeaphl SHEPTETUKU
OI'bOY BO «KannHuHTpaackuii rocy1apCTBEHHBIN TEXHUUECKUN YHUBEPCUTET
A. 0. Hukummn
KaHJIUJAT TEXHUYECKUX HayK, JOLEHT Kadeapbl TEOPUU MEXaHU3MOB U MaIllUH
u aetaineid MammH @I'BOY BO «KanmuHuHrpackuil rocy1apCTBEHHbBIN TEXHUYECKHIMA
yauBepcute™ H. A. Cepena

XaputoHos, M. C.
DNEeKTpUYECKUEe U DJICKTPOHHBIE ammaparbl: y4ue0.-MeToj. IocoOue Io
BBITIOJTHEHHIO JIAOOPATOPHBIX pabOT AJiA CTYJIEHTOB OakalaBpHara Mo HAIlPaBJICHUIO

noarotoBku 13.03.02 DnexrposnepreTuka u snekrporexuuka / M. C. XapuToHOB. —
Kanununrpan: ®I'BOY BO «KI'TVY», 2022. — 33 c.

B y4eOHO-METOMYEeCKOM MOCOOMU MO BBIMOJHEHHUIO Ja0OpPaTOPHBIX padOT
MIPEJICTABIICHBl CXEMbl M3yYaeMbIX OOBEKTOB JIsI COOPKM Ha IKCIEPUMEHTAILHOM
CTCHJIE W YKa3aHUs IO TPOBEACHUIO JKCIEPUMEHTAIBHBIX MCCICIOBAHUM.
JlaGopatopubie pabOTHl MpeAHa3HAYCHBI IS IPAKTUYECKOTO  3aKperieHUs
TEOPETUYECKOT0 MaTepualia 1O JUCHUIUIMHE «DJEKTPUUYECKUE U DIICKTPOHHbIC
anmaparb».

Puc. 11, Tabn. 9, cnMcoOK JUT. — 5 HAUMEHOBAHMI.

Y4eOHO-MeToANYECKOE TOCOONE «DIEKTPUUECKUE U AIIEKTPOHHBIE allapaTb»
MO0 BBIMOJHEHHUIO JIa0OPAaTOPHBIX Pa0d0T PEKOMEHJOBAHO K H3JAaHUI0O B KayecTBE
JIOKAJIbHOTO JJIEKTPOHHOTO METOAMYECKOr0 MaTepuayla sl HUCIOJIb30BAaHUSA B
y4eOHOM TMpollecce METOAMYECKOr Komuccuedl MHCTUTyTa MOPCKMX TEXHOJOTHUH,
sHepreTuku u crpoutensersa 30 uronsa 2022 r., mpotokon Ne 6

YK 631.371

© ®enepanbHOE TOCYIAPCTBEHHOE

010/ KETHOE 00pa30BaTEIHHOE

YUpEKACHUE BBICIIEr0 00pa30BaHMs

«KanmHuHrpaackuii rocy1apcTBEHHbBIN

TEXHUUYECKUN YHUBEPCUTET», 2022 T.
© Xaputonos M. C., 2022 r.



OrsaBs1eHue
21501 (5351 (SO PSPPSR 3
OO0uue yka3aHus M0 OCBOSHUIO JTa0OPATOPHOTO MPAKTUKYMA.......vveeerurreernnrreeennveeeennn. 5

Jlabopatopnas pabota Nel «Onpenenenue korhduirerTa Bo3Bpara
DIICKTPOMATHUTHBIX AITTTAPATOB ...vvvvevrerversreseessesseesesseessesssessesssesseessessesssesssessesssessenns 8

JlabopatopHas padota Ne 2 «CHATHE BpEMATOKOBOW XapaKTEPUCTUKU
BIIEKTPOTEIITIOBOTO PEIIEY .vvvvvvreeeerurrrreeeasnrreeeeasssreeeeassssseeesassssseessesssssesessssssseeessnssssees 16

JlaGoparopnas padota Ne 3 «IIporpammupoBanue U paboTa MUKPOIPOIIECCOPHOTO
0JIOKa yMpaBJICHUS U 3AIUTHI ACHHXPOHHOTO JIBUTATEIISIN .....uvvveeeereeeeereeeeereeeeaneeens 20

JIabopatopHas padota Ne 4 «CHsATHE BOJIBTAMIEPHOU XapaAKTEPUCTUKU
OTPAHUYUTEIIS EPEHATIPSIKEHIID) ...eeveennirireeeenirieeeeesiireeeesanrreeessensneeessasnseeeesssssseees 26

JlaGoparopnas padota Ne 5 «OnpeeneHue HIYKTUBHBIX COMPOTUBIICHUI
CIBOCHHOTO PEAKTOPAN ceeeeuuurrrreeerurrreeeessnrreeesssassreeessssseeeesssmsseeesssnsssseesssssssseesssnsssees 29

PEKOMEHTYEMAST JIATEPATYPA.c..ueveeeeueeieeeuiieeenieeeeaitteesaatteeenateeesseeessaseeesnnseeesnseeesnnneenns 32



BBenenue

JucrummHa «ONEeKTPUYSCKAE W DAJICKTPOHHBIC ammaparb» (OPMHUPYET Y
o0y4Jaroumxcsi CliocOOHOCTh U TOTOBHOCTh TPUMEHSTH 3HAHUS (YHKIHUIA U OCHOBHBIX
XapaKTEPUCTUK IIEKTPUUECKHUX U AJIEKTPOHHBIX aIllapaToB.

[lenpto OCBOCHMS AMCUMILIMHBI SIBIsSIETCA (OPMUPOBAHHUE Y OOYyYarOUIUXCS
3HaHUW 00 DSIEKTPUUECKHUX ammaparax YIpaBICHHUS U aBTOMATHUKUA KakK CpelCTBa
yOpaBJICHUS peKUMaMU  palOOThl, 3allUThl W PETYJUPOBAHUSA MapamMeTPOB
AIEKTPOTEXHUUYECKUX U IJECKTPOIHEPIrETUUECKUX CUCTEM

3amaun AUCHMILIAHBL

— u3y4YeHHe KiaccuUKaluy, Ha3HAYeHUs U OCOOCHHOCTEH NPUMEHEHUs
ANEKTPUYECKUX U DJICKTPOHHBIX alapaToB;

— U3y4YCHUE KOHCTPYKIMM W TPUHIOWNA JEHCTBHUS DJICKTPUUCCKUX U
AJIIEKTPOHHBIX AIIapaToB;

— OCBOCHHME METOJIOB pacueTa OCHOBHBIX MapaMETPOB AIEKTPUUECKUX IETeH,
OTIpEIEISIONUX BHIOOD alnapaToB Ha 00bEKTax MpodheCcCHOHATBHON IesTEIbHOCTH;

— TIpUOOPETEHUST HABBIKOB KCIUTYaTallUd U OOCITYKUBAHUS DJICKTPUUECKHUX U
AIIEKTPOHHBIX aIapaToB;

— U3y4YCHHE TMPUHIUIIOB KOHTPOJISI W YIpPaBICHUS anmnaparaMu B IEJSIX
o0ecrnieueHuns 3aJaHHbIX TapaMeTPOB TEXHOJIOTMUYECKOTO MPOIIecca;

— (opmMHpOBaHHE YMEHHUs OOOCHOBBIBATH BHIOOP M MPUMEHSTH aIapaThl s
3alMUTBl W KOHTPOJIA TapamMeTpoB  DIEKTPUUECKH Ierneid Ha  0o0beKTax
po¢heCCUOHATIBHON JIEATEIIbHOCTH.

[To 3aBepuieHMM W3YYEHHUS IUCHUILTUHBI «DJIEKTPUYECKUE M DJICKTPOHHBIE
ammapartb» |y 0OydarIierocs JOKHBI OBITh  CHOPMHPOBAHBI  CIICIYIOIIHE
KOMITETCHIINH:

3Hamp: DICKTPUYECKUE almaparbl, KaK CPEICTBa YIPABJICHUS PEKUMAMHU
paboThl, 3amMTBl H PETYJIUPOBAHHS IMApaMETPOB  DIEKTPOTEXHUUYECKUX U
AIEKTPOIHEPTETUUECKUX CUCTEM; (PU3MUECKHE SBJICHUS B AJIEKTPUUECKHUX arapaTax
Y OCHOBBI TEOPHH AJIEKTPUUECKUX allapaTroB; MOHUMATh CYIIECTBO 3a/1a4 aHaJIu3a U
CHHTE3a Y3JIOB TUIIOBBIX AJIEKTPUYECKUX U DJIEKTPOHHBIX allapaToB;

yMeTh: BBIOMpaTh COCTaB OOOPYAOBAaHHS B CXEMaxX OAJIEKTPOTEXHUYECKHX
00BEKTOB M MMPUMEHSTH aIlliapaThl YIPABICHHS ¥ aBTOMATHKN B HUX;

é1a0emsb. METOIAMH pacueTa U BHIOOpA ammapaToB YIPABICHHUS U aBTOMATHUKH
B CXEMax dJIEKTPOTEXHUUECKHX 0OBEKTOB.

BrimonHenne m1abopaTopHbIX pabOT MPOBOAUTCS C IIENIbI0 PA3BUTHUS 3HAHMIA,
YMEHUI W HaBBIKOB B 00JIACTH OCOOCHHOCTEW KOHCTPYKIIMHM W TIPUHITUIIA JIEHCTBUS
ANEKTPUYECKUX M DJCKTPOHHBIX ammapaTroB, METOJOB YIPABJICHHS ammnaparamMu H
cOopa TaHHBIX 00 UX PYHKITMOHUPOBAHHH.



3amagamMu OCBOCHHS Ja0OPATOPHOTO MPAKTUKYMa SIBISIOTCS:

— U3y4YCHUE KOHCTPYKIMM W [PUHLWINA JEHUCTBHUS DIEKTPUYECKUX U
AJIIEKTPOHHBIX AIIAPATOB;

— puOOpETeHNsI HABBIKOB KCIUTyaTallUd U OOCITYKHBAHHS AJIEKTPUUYECKUX U
AIEKTPOHHBIX ANNapaToB;

— U3y4YCHHE IPUHLUIIOB KOHTPOJISI W YIPABICHUS anmnaparaMM B ILEJSX
o0ecrnieueHus 3a/JaHHbIX TapaMeTPOB TEXHOJIOTMYECKOTO MPOLIECCa;

- (popMUpOBaHHME yMEHHUS TMPOBOJUTH HCHBITAHUS  DIEKTPUUYECKUX U
AIIEKTPOHHBIX aIMapaToB U UCCIEA0BATH MapaMeTPhl UX PEKUMOB PaOOTHI.

OO0umue ykazaHusi 10 OCBOCHHIO JIA00OPATOPHOI0 MPAKTHKYMA

JlaGopatopHbie paboThI MIPOBOSITCS c UCIIOJIb30BaHUEM
CHEeUaIN3UPOBAHHOrO y4eOHOro 000py10BaHUs U (MJIM) KOMIIBIOTEPHBIX MPOTPAMM.
OcHoBHast uHpoOpMalUsl MO YCTPONUCTBY M MPHUHLMILY JEHCTBUS JaOOpaTOpHOM
YCTaHOBKM U (Win) paboTe CHenuali3UpOBAHHOIO IMPOrPAMMHOIO O0ECIIECUEHMUS
MpUBEJEHA B Y4YEOHO-METOAMYECKOM MocoOuu. B cimydyae HEOOXOIMMOCTH mepen
MPOBEJICHUEM JITA00paTOPHON pabOTONl HEMOCPEICTBEHHO HAa MECTE MPOBEICHUS
IpenojaBaTeslb UM WHXXEHEP MPOBOAUT MHCTPYKTaXXK MO OCHOBHBIM OCOOEHHOCTSM
BBITIOJTHEHMSI TAOOPATOPHOM pabOTHI.

JlJi1 KOHTPOJISI TOTOBHOCTU CTYAEHTOB K BBINOJIHEHUIO JJAOOPaTOPHON padOThI
HEIMOCPEJICTBEHHO Ha MECTE€ IpPOBENCHHSI padOThl IMPENOAABATENEM IPOBOJIUTCS
OMpoc B YCTHOH (hopmMe MO KIFOUEBBIM OCOOEHHOCTSAM palOThl € JIabOpaTOpHOU
YCTaHOBKO# (IpOTpaMMOii): TeXHHWKa 0€30MacHOCTH, 1IeJIb W 3aJayd MCCIIeI0BaHus,
MPUHITUIT B3aUMOJICHCTBUA C YCTAaHOBKOM (IIpOrpamMmoii), MOPSIOK MPOBEICHUS
UCCJIEIOBAHMS, OXuAaemble pe3yibTaTbl. CTyIAEHTbI, MNPOLIEAININE KOHTPOJb,
JOIYCKAIOTCS K BBINOJHEHUIO TabopaTOpHON paboThl. CTyIEHTHI, HE CIIpaBUBILINECS
C KOHTPOJIEM, IOMYCKAIOTCS K paboTe Mociie yCTPaHEHUS 3aMEYaHH.

[Tocne BeIMoNHEHUs 1a00paTOpHOM pabOThl CTYJEHTHI HA OCHOBE MaTEpHUajOB
y4e0HO-METOIMYECKOr0 MOCOOMsl M YKa3aHHWM IMpernojaBaTesis CaMOCTOSTENbHO (B
4yachl CaMOCTOSITENIBHOW paOOThl) BBIMOJIHSAIOT OO0pabOTKY M HMHTEPIPETALUIO
MOJIyYEHHBIX JAHHBIX U TOTOBSAT OTUETHI MO JabopaTopHOil paboTe. OTUET JOKEH HE
TOJIBKO COJEp>KaTh pEe3yJbTaThl IPOBEACHHOIO MCCIENOBAaHUSA, HO M OTPaXkaTb
OCMBICJIEHUE CYLIHOCTH HW3Y4YaeMbIX SIBJICHUW, B3aMMOCBS3U HKCIIEPUMEHTAJIbHBIX
JTAHHBIX M TEOPETHYCCKHMX IMoyoKeHni. Hammumne otdyera mo jpabGopaTtopHoii padore
ABJISIETCS] YCJIOBUEM JIJISL IOMYCKa K 3a1UTe paOOTHI.

3ammTa 1a00paTopHOI pabOTHI MPOBOAUTCS B (pOpMeE OTBETA HA KOHTPOJILHBIE
BOIIPOCHI, @ TAaKXE OTBETa Ha BONPOCHI IO CYLIECTBY H3Y4YaeMOIO SIBJICHMS,
IIPUMEHEHHOM  METOJOJOTMM  3KCIEPUMEHTAIBHOTO 17} AHAJIUTHYECKOTO



UCCIICJIOBAHMS, B3aWMOCBSI3M OSKCIICPUMEHTAIBHBIX JIAHHBIX W TEOPETUYCCKHUX
MTOJIOKEHHM.

Ha BrImostHEHHE 01HOM JTaOOpAaTOPHOH PaOOTHI OTBOAUTCS OJTHO JIAOOPATOPHOE
3anaTue (2 akaa. yaca). Ha 3amuty omHOW m1abopaTopHOW pabOTHI OTBOAMTCS
1 akanm. wac. Jlms peanmuzaliiu TEKYNIErO KOHTPOJII OCBOCHUS JTUCIHMIUIMHBI Ha
KaKIbIe JBa JJAOOPATOPHBIX 3aHATHS BBIACIACTCA OJHO 3aHATHE I 3allUTHI
nabopaTopHbIX pabOT. 3ammTa TakKe MOXKET TMPOBOJUTHCS Ha 3aHATHSAX,
NPETyCMOTPEHHBIX JJIsS BBHITIOJHEHHS JTAOOpPAaTOpPHBIX pabOT, B OCTaBIIEeCsS IMOCIE
BBITMIOJTHEHHUS PabOT BpeMs MPH YCJIOBHH, YTO TO HE CHIDKAET KaueCcTBAa OCBOCHUS
71a060paTOPHOTO MPAKTUKYMA.

IIpaBuia TexHUKHU 0€30MACHOCTH

1. O0mue TpeOOBaHUA OXPaHbI TPYAA

be3onacHOCTh KU3HEAEATEILHOCTH MPHU MPOBEACHUHN Ja0OPATOPHBIX padOT B
naboparopusax  kKageapsl  SHEPreTUKM  oOsi3aTenbHAa A NpodheccopcKo-
MPENOIaBaTEbCKOTO COCTaBa, y4eOHO-BCIIOMOraTEIbHOIO epCcoHaia U CTyA€HTOB.

K mposenenuto n1abopaTopHbIX padOT TOMYCKAIOTCS JMIA, TPOLIEAIINE
MHCTPYKTaX C POCHUCHIO B XypHasie. HxkeHep, oOciaykuBaroluil 1ad0paToputo,
JOJDKEH MMETh IPYyMIy JIONYCKa C €KEroJHOM MpoBepkoil. B maboparopuu nomkHa
OBITh METUIIMHCKAsl anTeyka ¢ HaboOpoM MEIWKAMEHTOB IEPBOM MEIUIIMHCKON
MOMOUIH, a TaKXe KOMIUIEKT CPEJCTB MoxkapoTyiieHus. Ha BuaHOM MecTe NOJKHA
BUCETh UHCTPYKIUS MO IPOTUBOMOKAPHON TEXHUKE OE30MACHOCTH.

Bo Bpemst mpoBeneHusi 3aHATUN 3alpelleHO HAXOIUThCA B J1abOpaTopuu B
BEpXHEl oxaexae naubo pazMeniate ee B mnomeuieHuu. Ilepen mnpoBeneHneM
71a00paTOPHBIX 3aHATHI CTYIEHTHI 00s13aHbI U3y4YUTh JabopaTopHyto padoty. Ilepen
HavyaJoM paboThl MHXKEHEP WJIM NPEernoaaBaTeib MPOBEpsSET UCHPABHOCTh CTEHJIOB.
be3 paspemenus npenojaBaTelis MPOBEACHUE JTAOOPATOPHBIX pabOT 3amperacTcs.
3ampemiaercs M3MEHATH cXxeMmy JabopartopHoit pabotel. [lpum mnpoBeaeHun
71ab0opaToOpHBIX paboOT Ha CTOJIaX HE AOJDKHO OBITh MOCTOPOHHUX MpeaMeToB. Beskue
paboThl MO YCTPaHEHUIO HEHWCIPABHOCTEH TMOJ HANpPSKEHUE KAaTerOPUYECKH
3anpemarorcs. [Ipu cOopke cxembl MPUMEHSIOT TOJBKO CTaHAAPTHBIE MPOBOAA C
HakOHeYHHKaMH. [Ipy BO3HUKHOBEHUM HEHCIPABHOCTEW CTEHJ JOJKEH OBbITh
HEMEJIJIEHHO OTKJIFOYEH OT CETH.

Kareropuuecku 3amnpeniaercst OCTaBlATh 0€3 NpUCcMOTpa paboTaOUIUEe CTEHIBI.
[Ipu mosiBeHUM 3amaxa rapu HEMEUIEHHO OTKJIIOYUTH cTeHA. B ciyuae mopaxkeHus
AIIEKTPUYECKUM TOKOM HEMEJUIEHHO O0ECTOYUTH CTEH]l M MPUCTYNHUTh K OKA3aHUIO
NepBOM MOMOIIH MOCTPaaBIIEMy.

OTBETCTBEHHBIN 3a MPOBEACHUE JaOOPaTOPHBIX PabOT YXOAUT MOCIECTHUM U3
nabopatopuu, yoeauBIIUCH, YTO pabodyee MecTO YOpaHo, a CTEH bl OTKITFOUYEHBI.
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[Ipy  skcrulyatanuy — JEUCTBYIOIIMX — JIEKTPOYCTAHOBOK  3aNpPEIIAETCS
UCIIONIb30BaTh 00OpY/IOBAaHME B YCIOBHUSX, HE COOTBETCTBYIOIIMX TPEOOBAHUSIM
MHCTPYKUMU  OpPraHU3alluy—MW3rOTOBUTENEH, WM  00OpyJOBaHHME, HMEIOIIEe
HEUCIIPABHOCTH, KOTOPBIE B COOTBETCTBHM C MHCTPYKIMEW IO JKCIUIyaTaluyd MOTYT
IPUBECTHU K MOXKAPY, a TAKXKE IKCIUTyaTUPOBATh MPOBOJA U KaOelIu ¢ MOBPEKICHHON
WJIM TIOTEPSIBLIEH 3aIUTHBIE CBOWCTBA M30JSALHEH; MOJb30BATHCS IMOBPEKIEHHBIMU
po3eTKaMHu, pyOUSIbHUKaMU, IPYTUMH 3JEKTPOYCTAaHOBOUYHBIMU U3JIETUSMU.

2. TpeOoBaHusi MO OXpaHe TPY/AA Mepea HAYAJIOM PadoThl

1. OcMOTpeTb COCTOSIHUE TMOMEIIEHUA: JOCTaTOYHA JIM OCBELIEHHOCT,
paboTaeT M BEHTUJISIIHS MPOBETPUBAHUS MIOMEIICHUS, TO3BOJISIET JIU TEMIIepaTypa B
MOMEIICHNN KOMGOPTHO TPOBOAUTH pabOThl 03 BEepXHEW OACKIBI, HE
3arpOMO’KJI€HO JIM MECTO MPOBEACHUS 3aHATUN TOCTOPOHHUMHU MPEAMETAMHU.

2. OcMOTpeTb COCTOSIHUE DJJIEKTPUYECKUX COCIUHEHHH, pPyOMJIbHUKOB,
aBTOMATOB M MPOYMX MEPEKITIOYAOIINX CPEJCTB.

3. IIpoBeputh HaIU4YME CPEICTB 3ALIUTHI.

4. VYOpaTp Bce NOCTOPOHHHE IPEIMEThl, KOTOpbIE MOIJU OBl CO3/1aBaTh
HEYI00CTBO B COOpPKE CXEMBI TAOOPATOPHOUN pabOTHI.

5. Ecnu He00X0AMMO, BBIBECUTD MTPELyPEKIAIOIINE TUIaKaThI.

6. JlaGopatopHas paboTa MPOBOJUTCS TOJBKO C UCIIPABHBIMU MPUOOpaAMHU.

7. PykoBoauTelnb nepes HayaiaoM padoThl MPOBOAUT MHCTPYKTAX MO TEXHUKE
0€30MacHOCTH U KOHTPOJIUPYET BECh MPOLECC PaOOTHI.

8. K momeHTy mpoBeieHus 1a00paTopHO pabOThl BCE CTEHBI TOJKHBI OBITH
MPOBEPEHBI U TOTOBBHI.

9. Bce cTyAeHTBI JOKHBI PACIUCATHCA B KOHTPOJIBHOM JIMCTE.

10. CtyneHThl AOMKHBI BHUMATENBHO W3YYUTh OINHMCAHME pPadOThl, MpHU
HEOOXOMMOCTH BBISICHUTH HESICHbIE MOMEHTHI.

3. TpeGoBaHusi 0XpaHbI TPYAA BO BpeMsl padoThl

1. JlaGopatopHas  paboTa  MOPOBOJUTCS  TOJBKO B  MPUCYTCTBUH
MpenoaaBaTelis.

2. Ha mpoBeagenue maGopaTopHOil palOThl paspenieHue AaeT JIMYHO
PYKOBOJUTEIb 3aHITHH MOCJIE MPOBEPKU MPABUILHO COOPAHHOM CXEMBI.

3. PykoBoauTenb AOMKEH CIEAUTh, YTOOBI B CXeM€ HE OBbLIO OTKPBITHIX
OTOJIEHHBIX MPOBOAOB. [Ipu 0OHAPYKEHUM HEIOCTATKOB Takas padoTa IO KHA ObITh
HEMEIJICHHO MTPUOCTAaHOBJICHA.

4. Bo Bpewms mpoBeaeHwHs 1a00paTOPHOM pabOThI BCE TPOXOIBI JOIKHBI OBITH
OCBOOOXK/ICHBI, JOCTYII K CTEHJIaM JIOJDKEH ObITh CBOOOHBIM.

5. Bo Bpems mpoBeneHusi jgabopaTopHOM pabOTHI 3ampeniaercss OCTaBIAThH
BKJIIOUEHHBIN CTEH]T 0€3 MPUCMOTpA.



6. Ilpu BbIABIEHHMM 3amaxa rapu ciaeayeT HEMEIJIEHHO OOECTOYUTH CTEH[ H
JOJIOKUTH PYKOBOJUTEIIIO.

4. TpeOoBaHus1 OXpPaHbI TPY/JAA 0 OKOHYAHUM Pa0OTHI

1. Ilo oxoH4yaHWu J1lA0OPATOPHOM pabOTHl CTEH]I OO0ECTOYMBAETCS, BCE
MPUOOPHI ¥ COSTMHUTEILHBIE TIPOBOIA OTCOSAUHSIIOTCS U yOUPaAIOTCS.

2. O BBISIBJICHHBIX HEUCIIPABHOCTSX JI0JO0KUTH PYKOBOJUTENIO 3aHATHUH.

3. BBIKIIIOUYUTH OCBEIEHUE JTA00PATOPUH, 3aKPBITh OMEIIEHUE HA 3aMOK

5. TpebGoBaHusi OXpaHbl TPYAA B ABAPUMHBIX CUTYAUAX

1. Ilppy BO3HMKHOBEHHHM HEUCIPAaBHOCTEHW BO BpEMSA  IIPOBEIACHUSA
nabopaTopHO# paboThHl HEOOXOAMMO HEMEJICHHO 00€CTOYUTh CTCHI.

2. Ilpu oOHapyxeHHUHU TOkKapa HEOOXOAUMO:

® [PEKPATUTh pabOTy, OTIOBECTUTH OKPYKAIOIIUX O TIOKapE;

® COOOHMTH O TOXKape Ha BaxXTy, COOOIIUTH O BO3TOPAaHUU B MOXKAPHYIO
oxpany mo Tea. 01 wim mo Tea. 101 (112) MOOMIBHOM CBSI3HM, yKa3aB IPH ITOM
TOYHOE MECTO MOXKapa, YTO TOPUT, CBOIO (PAMUIIHIO;

® [IPUHATH MEPHI [0 ABAKYyAIUH JIOJICH U CITACEHUIO 000pYI0BaHUS.

® OTKJIIOYHTH OT CETH JIEKTPOOOOPYJOBAHUE;

® TMPUCTYIUTH K TYIICHUIO MTOXKapa CBOMMHU CHJIAMH C TTIOMOIIbIO UMEIOLTUXCS
MOAPYYHBIX CPEJICTB MOKAPOTYIICHUS;

® ¢eCIM TIOTacuTh O4Yar TOpPEHUs HE TMPEACTABIAECTCS BO3MOYKHBIM,
HE0OXOMMO TUIOTHO 3aKPBITh OKHO, JIBEPb, HE 3aMupasi 3aMOK, U TIOKUHYTh OTIACHYIO
30HY.

3. Ilpu mopakeHUU IEKTPUUECKUM TOKOM HEMEJICHHO 00ECTOUYUTh CTEH U
MPUCTYNIUTh K OKAa3aHUIO MEpPBOM MOMOIIM MocTpajasiiemy. [Ipu HeoOXxomumocTu
BBI3BaTh CKOPYIO MOMOIIb 1o Ted. 03. v mo Test. 103 (112) MoOMIBHOM CBSI3U.

JlaGopaTopHnas padora Nel «Onpenesienue ko3¢ dunmuenta Bo3ppara
3JIEKTPOMATHUTHBIX aNMapaToOB»

Lens pabGoTel: M3yuuTh TpUHIMN JEHCTBUSA, KOHCTPYKIIMA € OOJACTH
MPUMEHEHUs JIEKTPOMArHUTHHIX armapaToB. CHopMupoBaTh HABBIKH OINPECICHHUS
kod(purmeHToB BO3BpaTa TUTst 3JEKTPOMArHUTHOTO KOHTAKTOpa,
3JIEKTPOMArHUTHOT'O PEJIE MEPEMEHHOTO TOKA, JJIEKTPOMATHUTHOTO IPOMEKYTOUHOTO
pelie MEPEMEHHOT0 HaNPSIKEHHUS.

Ilnan npoBeeHNs 3aHATHSA:
1. O3HakomiieHHE C TTpaBUSIAMH TEXHUKU 0€301MacHOCTH;



WNHCTpyKTaX ¥ 03HAKOMJICHHE C COICPIKAHUEM TPEACTOSIIEH padOThI;
N3yuenune CTpyKTyphI SJEKTPUIECKON CXEMBI, €€ BUIa U Ha3HAUCHUS,
COop cxeMbl Ha TaOOPATOPHOM CTOJIE;

BrimonHeHne 3a1aHnii CoriacHo JlabopaTopHO paboTe;

OTkiII0YeHHE CTEH/Ia, Pa300p CXEMbI, OCBOOOXKICHHE pabovero MecTa;
[ToaroToBKa 0T4ETa M OTBETOB HA KOHTPOJIHHBIE BOIIPOCHI.

Nk e

Yacrtp 1 — UccaenoBanue 3J1eKTPOMATHUTHOTO KOHTAKTOPA
Hcnoab3yemoe 000pya0BaHNe U MATEPHAJIbI:
O6opynoBanne W MaTepPHUAIbI, MPUMEHSIEMbIC TIPU BBIMTOIHCHUH TTEPBON YaCTH

nabopaTopHO# pabOTHI, TpUBEACHBI B TabauIEe 1.1.

Tabnuna 1.1 — Ilepeuenp nucnonb3yeMoro o0opya0BaHUs

O06o03HaueHue HaumenoBanue Ne na [TapameTtpsl
CTEHJE
Gl OpHoda3HbIH HCTOUHUK TUTAHUS 218.9 ~220B /16 A
Al Perynupyemslii aBToTpanchopmaTop 318.2 ~0...240B /2 A

A2 KonTakrop 364 ~380B /10 A
A3 Brinpsimurens 322 400B/2 A

3 MyJbTUMETpA

=0...1000B /
P1 biok MynbTUMETPOB 508.2.1 —0.10A /
0...20 MOm

YKa3zaHusl 10 NPOBEICHUIO J1a00PaTOPHOI PadOTHI

1. VYb6enurech, 4TO yCTPONUCTBA, UCTIOIB3YEMbIE B IKCIIEPUMEHTE, OTKITIOUCHBI
OT CETH DJIEKTPOIUTAHUS.

2. CoemuHuTe THE3ma  3allMTHOIO  3a3eMJICHUS "@" YCTPOMCTB,
UCIIOJIb3YyEMBIX B AKCIIEpUMEHTE, ¢ THe310M «PE» aBToTpanchopmartopa Al.

3. CoenuHuTe anmapaTtypy B COOTBETCTBHM CO CXEMOM JJIEKTPUUYECKOU
coenuHeHn (pucyHoK 1.1) (muTaHue 0OMOTKH KOHTAKTOpa CHHYCOUIATBLHBIM TOKOM
MPOMBINIUICHHOW YacTOThl) WJIM PHUCYHOK 1.2 (muTtaHue OOMOTKM KOHTAaKTOpa
BBITIPSIMIICHHBIM TOKOM).



PucyHok 1.1 — Cxema anekTpunyeckasi COeANHEHU ONsi UCCIeA0BaHNs SNEKTPOMarHMTHOrO
KoHTakTopa Ne 1

~220B
T B
| | | |
I I I o |
B buing
\ [ \ 1 -
- =
o paiay
\ \ [ 1 \
1 3 TN 3
. N
| | | 0—/—0 |
| 218.9, L___364,

% G1 A2

PucyHok 1.2 — Cxema anekTpuyeckasl COeAUHEHNA A1 UCCIeA0BaHUS 3NIEKTPOMArHUTHOro
KOHTakTopa Ne 2

4. TloBepHUTE pETyJIUPOBOYHYIO PYKOATKY aBTOTpaHchopmaropa Al B
KpaliHeEe IPOTHUB YaCOBOM CTPEJIKU MOJIOKEHHUE.

5. BxirounTe aBTOMATHYECKUW BBIKJIIOYATENb M YCTPOWCTBO 3AIUTHOIO
OTKJIFOYEHUS B 0lHO(a3HOM rcTouHuKe nutanus Gl.

6. Bxmounte Boikmouarenu «CETb» Omoka wMynsrumerpoB Pl wu
aBToTpaHchopmaropa Al.

7. AKTUBU3UPYHITE UCTIOIB3yEMBbII MyJIbTUMETp B Os10Ke P1.

8. MemieHHo Bpallas peryJiupoBOYHYIO PYKOSITKY aBToTpaHchopmaTopa Al
[0 YacOBOM CTpeliKe, yBEIMYUBANTE HaIpsDKEHHE, NPUKIAIbIBaeMOe K OOMOTKe
KOHTakTopa A2.

10



9. B MOMEHT BKIIOYEHHS KOHTaKTopa 3aQUKCUpPYHTE C MOMOUIBIO
MYJITUMETPA, BKJIIOUEHHOTO B PEXKUM BOJIBTMETpPA, Hanpsikenue U .

10. MeieHHO Bpaiasi peryJupoBOYHYIO PYKOSTKY aBTOTpanchopmaropa Al
NPOTHB YacCOBOW CTPENKH, YMEHbBIIANTE HANpsDKEHUE, MPUKIaAbIBaeMoe K 0OOMOTKE
KOHTaKkTOopa A2.

11.B MOMEHT OTKIIOUEHHUS KOHTaKTopa 3adUKCHUPYHTE C ITOMOIIBIO
MYJIbTUMETPA, BKIIFOUEHHOIO B PEXKHUM BOJIBTMETpa, Hanpspkenue U.

12. OTkIII0OYMTEe ABTOMATHYECKUN BBIKIIIOYATENh B OJHO(PA3HOM HCTOYHUKE
nutanus Gl.

13. Otkmounte Bbikmouatenn «CETb» Onoka wmynetumerpoB Pl wu
aBToTpancopmartopa Al.

14. Beruucaure ko3(h(UIKMEHT BO3BpaTa 3JEKTPOMAarHUTHOTO KOHTAKTOpa IO
dbopmyne k = U,/ Uj.

Yacrtp 2 — UcciieioBanne 3JIEKTPOMATHUTHOTO peJie IeEPEMEHHOT0 TOKA
Hcnoan3yemoe 060py10BaHHEe U MATEPHAJIbI:
OO0opynoBaHHe W MaTepUabl, IPUMEHSIEMbIC TIPH BBITIOJTHEHUH BTOPOH YacTh

nabopaTopHO# pabOThI, TpUBEAEHBI B Ta0IuIE 1.2.

Tabmuua 1.2 — Ilepeuenp ncnonb3yemMoro o0opya0BaHUs

O0o03HaueHue HaumenoBanue N na [Tapametpsl
CTEHJIE
Gl Onnoda3HbI CTOYHHUK MTUTAHUS 218.9 ~220B /16 A
Al Perynupyemslii aBroTpanchopmarop 318.2 ~0...240B /2 A
. 120 BA /
A4 OpnHoda3zHblil TpaHchopmaTop 372 290/24 B
. ~220B/2x5 A/
A6 CrBoeHHBIN peakTop 373 0.005 T'n
HomuHanbeHBII TOK
~63A/
YcraBka pene
A7 Pene makcuManbHOTO TOKA 366 ~1,0...2,0A/
KommyTtupyemoe
Hanpspkenue 250 B /
KonTakts! 13+1p.
3 MyJpTUMETpA
=0...1000B /
P1 biiox MmynsTHMETPOB 508.2.1 —0.10A /
0...20 MOmM

Yka3zaHus 0 NpoBeeHUI0 J1a00paTOPHOIl padoThI
1. VY6enurech, UTO yCTPOUCTBA, UCIIOJIb3YEMbIE B IKCIIEPUMEHTE, OTKIIOUEHBI
OT CETH DJIEKTPOIUTAHUS.
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2. CoenuHuTe THE3JAa  3aIIUTHOTO  3a3€MJICHHUS "D YCTPOMCTB,
HCIIOJIb3YEMBIX B DKCIIEpUMEHTE, ¢ THe310M «PE» aBToTpanchopmartopa Al.

3. Coenunute anmapatypy B COOTBETCTBUHM CO CXEMOW 3JIEKTPUYECKOM
coeauHeHu (pucyHok 1.3).

P i P i
parno
oo | |
o | |
oo | |
| | | |
; —{}- ! } !
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
L 366, L 373

A7 Ab6

PlllcyHOK 1.3 — Cxema AneKkTpnyeckas coeaMHEeHUn ans uccnenoBaHus ANeKTpoMardHnTHoro pene
nepemMeHHoOro Toka

4. IloBepHUTE pETYJIUPOBOUHYIO PYKOATKY aBTOTpanchopmaropa Al B
KpaiHee NPOTUB YaCOBOM CTPEIKH MOJIOKEHUE.

5. YcraHoBuUTE KenaeMylo yCTaBKy pelie Toka A7, Hanpumep 1,5 A.

6. BxirounTe aBTOMATHYECKHM BBIKIIOYATEIb M YCTPOMCTBO 3aIlUTHOIO
OTKJIIOYEHUS B 01HO(a3HOM HcTouHUKe nutanusd Gl.

7. Bxmrounte Boikmouarenu «CETb» ©Omoxka wmynerumerpoB Pl
aBToTpancopmaropa Al.

8. AKTHUBM3UPYWUTE UCTIOIb3yEMbIE MYJIbTUMETPHI B O10Ke P1.

9. MemieHHO Bpaiasi peryJupoBOYHYIO0 PYKOSITKY aBToTpaHchopmaropa Al
10 YaCOBOM CTpEJKE, YBEITUUHBANTE TOK, MPOTEKAIOIINIA 10 0OMOTKE penie A7.

10. B momeHT cpabGarbiBanus pene A7 (ompenensieTcs IO TOSBICHUIO
3ByKOBOI'O CHUTHAJIa, W3JaBaeMOro BKJIIIOYEHHBIM B PEXHUME «IPO3BOHKH»
MYJIBTUMETPOM) 3aUKCUPYHTE C TMOMOLIBI0O MYJIBTUMETPA, BKIOYEHHOTO B PEXKUM
aMmIepMerpa, B TOK ;.
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11. MennenHo Bpariasi peryJaupoBOUHYIO0 PYKOATKY aBTOTpaHchopmaropa Al
IIPOTHUB YaCOBOM CTPEIKH, YMEHBIIANTE TOK, IPOTEKAIOIINN 110 OOMOTKE pese A7.

12. B MmomeHT Bo3Bpara penie A7 (onpenensercs N0 UCUE3HOBEHUIO 3BYKOBOIO
CUTHaja, W3/1aBa€MOT0  BKJIIOYEHHBIM B PEKUME «IIPO3BOHKW» MYJIBTUMETPOM)
3apUKCUPYITE C MOMOILBIO MYJIBTUMETPA, BKIIOYEHHOI'O B PEXUM aMIIEpPMETPA, TOK
L.

13. OTkrounTe aBTOMATHYECKUI BBIKIIOYATENlb B OJHO(A3HOM HCTOYHHKE
nutanus Gl.

14. Otkmounte Bbikmouatenn «CETb» 0Onoka wmynetumerpoB Pl wu
aBToTpancdopmaropa Al.

15. Beruncaure  kod(dduIMEeHT  BO3BpaTa  JJEKTPOMArHUTHOTO  pelie
nepeMeHHoro Toka o popmyne k = I,/ 1;.

Yacrtes 3 — UcciaenoBanue 3J1eKTPOMATHUTHOTO IPOMEKYTOYHOTO peJie
nepeMeHHOr0 HANPSIKEHU s

Hcnoan3yemoe 060py10BaHHEe U MATEPHAJIbI:
OO0opynoBaHHE W MaTepUaIbl, IPUMEHSIEMBIC TIPHU BBIMTOJTHCHUN TPEThEH 4acTh

nabopaTopHO# paboThI, TpUBEACHBI B Ta0auIE 1.3.

Tabmuua 1.3 — Ilepeuenp ncnonb3yemMoro o0opya0BaHUs

O603HaueHue HaumenoBanue No na [TapameTpsl
CTEHJIE
Gl OnnHoda3HbIif HCTOYHUK 189 ~220B /16 A
NUTAHUS
Al Perymupyenmtiit 318.2 ~0..240B /2 A
aBTOTpaHchopmMaTop
HomunansHoe Hanpsbxenue ~220 B /
Tox KoHTaKTOB pene 5 A /
A8 Hpowerkyrotioe pene 370 KommyTupyemoe Hanpsxenue 250
B / KonTaktsl 13+4p
3 MyJbTUMETpA
=0...1000B /
P1 bnox mynsTHMETpOB 508.2.1 —0.10A /
0...20 MOwm

YKa3zaHusl 10 NPOBeIeHHUIO J1a00PaTOPHOI PadOThI
1. VY6enurech, 4TO yCTPOUCTBA, UCHIOIB3YEMBIE B IKCIIEPUMEHTE, OTKIIOUYEHBI
OT CETH DJIEKTPONUTAHUS.

2. CoenuHuTe THE3JAa  3aIIUTHOTO  3a3€MJICHHUS "D YCTPOUCTB,
HCIIOJIb3YEMBIX B dKCIIepUMeHTe, ¢ THe310M «PE» aBroTpancdopmatopa Al.
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3. Coegunute anmapatypy B COOTBETCTBUH CO CXEMOW 3JIEKTPUYECKOU
COeIMHEHU (PUCYHOK 1.4).

.__________508.21,
~220B P1
F/DT o i I i
I R -

1 l{é 1 1 L
| | | | O—/:‘/—O |
| i i i Ao
1 1 1 1 oo |
L =
| | | | | |
1 1 1 ; 1 1
1 1 1 1 1 1
___218.9 L 318.2, ____370;

$ G1 Y A1 A8

PucyHok 1.4 — Cxema anekTpuyeckas CoeanHEHNN ANs UCCneaoBaHNSA NPOMEXYTOYHOro
9NEKTPOMArHUTHOro pefnie NepeMeHHOro HanpsXkeHus

4. IloBepHUTE pETYJIUPOBOUHYIO PYKOATKY aBTOTpaHchopmaropa Al B
KpaiiHee MPOTHUB YaCOBOM CTPEIIKH MOJI0KEHHUE.

5. BximrounTe aBTOMATHYECKHM BBIKIIOYATENb M YCTPOMCTBO 3aIIUTHOTO
OTKJIFOYEHUS B 0lHO(a3HOM rcTouHuKe nutanus Gl.

6. Bxmounte Boikmouarenu «CETb» ©Omoxka wmynerumerpoB Pl wm
aBToTpaHchopmaropa Al.

7. AKTHBU3UPYITE UCNOIB3yEMBII MyJIbTUMETD B Os10Ke P1.

8. MemsieHHO Bpamasi peryJupoBOYHYIO PYKOSITKY aBTOTpaHcpopmaropa Al
10 YaCOBOM CTpeJKe, YBEIUUUBANTE HANPsKEHHUE, IPUKIIAIbIBAEMOE K 0OMOTKE pelie
A8.

9. B wmomeHT cpabarbiBanus penie A8 3aduUKCUpPYHTE C TOMOIIBIO
MYJIbTUMETPA, BKIIOYEHHOTO B PEXKUM BOJIBTMETPA, HamnpsikeHue Ut.
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10. MennieHHO Bpalias peryjaupoBOUHYIO PYKOSATKY aBTOTpaHchopmaropa Al
MPOTUB YAaCOBOW CTPENIKH, YMEHbIIANTE HANpPSDKEHUE, MPUKIAIbIBAEMOe K 0OMOTKE
pene AS.

11. B MmoMeHT Bo3Bpara pene A8 3adUKCUPYHTE C MOMOIIBIO MYJIbTUMETPA,
BKJIFOYEHHOTO B PEKUM BOJIbTMETpA, HarpsbkeHue Us.

12. OTkr0YMTE aBTOMATHYECKUI BBIKIIOYATENhb B OAHO(A3HOM HCTOYHHKE
nutanus Gl.

13. Otkmounte Bbikmouatenn «CETb» Onoka wmynetumerpoB Pl wu
aBToTpancdopmaropa Al.

14. Berunciure K03 QULIEHT BO3BpaTa AIEKTPOMArHUTHOTO
MIPOMEXKYTOUHOTO pejie MepeMeHHOro HanpspkeHus o gopmyne k = U,/ U;.

TpeOoBanus K oT4YeTy 1O J1a00PATOPHOI padoTe

OT4YeT OJDKEH COAepIKaTh: TUTYJIBHBIN JIMCT; COJIEpKAaHUE OTUYETA; BBEICHHUE,
KpaTKHE TEOPETUUYECKUE CBEJICHMUSI; ONTMCAHKE JIA0OPATOPHON YCTAHOBKH; PE3YJIbTaThl
1a00paTopHOI pabOThI; 3aKITIOUCHHUE.

KoHTpoabHbIE BONPOCHI

1. Ha3zoBuTe »>1€MEHTbl KOHCTPYKLIHMH 3JIEKTPOMAarHUTHBIX KOHTaKTOPOB
MTOCTOSIHHOTO TOKA U MIEPEMEHHOTO TOKa.

2. lloscHure paboOTy »dJNEKTPOMArHWTa KOHTakTOopa. B uyém ornnume
AIIEKTPOMArHUTa KOHTAaKTOpa ITOCTOSHHOIO TOKAa OT 3JEKTPOMAarHUTa KOHTAKTOpa
IIEPEMEHHOT0 TOKa?

3. IloyeMy KOHTakTOp IIOCTOSIHHOIO TOKa, B OTJIMYUE OT KOHTaKTOpa
MEPEMEHHOT0 TOKa, HE 3aIlMILEH OT MOHUKEHUS HAIIPSKEHUS B CETU?

4. Tloyemy TOK KAaTyLWIKd KOHTaKTOpa MEPEMEHHOIO TOKAa NPH MPUTSIHYTOM
MIOJIOXKEHUU SIKOPSI MEHBIIE, YEM TP OTITYILICHHOM ITOJI0KEHUHN?

5. Tlosicaute pabOTy KOPOTKO3aMKHYTOTO BHHTA, YCTAaHOBJIEHHOTO B
AIIEKTPOMATHUTE KOHTAKTOpa MEPEMEHHOTO TOKA.

6. Uto Takoe mpoBan KoOHTakTopoB? Kakum o00pa3oM OH BIHSIET Ha
KOMMYTAIlMOHHYIO U3HOCOCTOUKOCTH?

7. llosicHMTE KOHCTPYKLMIO JyTOraCUTEIbHOM KaMepbl W  IPHUHIMII
MAarHUTHOT'O 1yThsl B KOHTAKTOpPaxX MOCTOSHHO U IIEPEMEHHOI0 TOKA.

8. IlepeuncnuTe OCHOBHbBIE XapAaKTEPUCTUKN KOHTAKTOPOB.

9. Uro Takoe KaTreropud TMPUMEHEHHUS KOHTAKTOPOB IMOCTOSIHHOTO H
MePEMEHHOTr0 TOKa?

10. Ha3oBHTE MapKu KOHTAKTOPOB, BBITYCKAEMbIX TPOMBILIIEHHOCTHIO.

11. Kakum oOpazom JOJKHBI COIIACOBBIBATHCS TAroBast 151
MPOTUBOJIECHCTBYIOIIAS XapAKTEPUCTUKHU AIEKTPOMArHUTOB KOHTAKTOPOB?

12. IosgcHuTe pe3ynbTaThl SKCIIEPUMEHTOB.
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13. Yro Takoe pene? Mx HazHauyeHHWE B CXEMax peEJICHHOW 3aIUTBl H
ABTOMATHUKH.

14.Yro  Ha3bIBaeTCsI TOKOM  CcpalaThiBaHUS, TOKOM  BO3Bpara H
K03 QUIIEHTOM BO3BpaTa pejie MaKCUMMaJIbHOTO TOKa?

15. I[lpyunHbI, BRI3BIBAIOLIME BUOPAIMIO KOHTAKTOB 3JIEKTPOMArHUTHBIX pejie
ne-peMeHHoro Toka. Kakue crnoco0sl MpUMEHSIOT JIJIs1 YMEHBIICHHsI BUOpAIH B peJie
tuna PT-40 u tuna PH-50?

16. Uto Takoe MakCHUMalbHOE pelie M MHUHHMMaibHOE pene? HMerorca i
KOHCTPYKTHBHBIE OTIIMYMS MEXAY HUMU? MOKHO JIM UCIIOIB30BATh MAKCUMAJIBHOE
pene Toka tuna PT-40 B kauecTBe MUHUMAJIBHOTO pejie TOKa?

17. ITouemy y pene Toka tuna PT-40 npu napamiebHOM COCIUHEHUU CEKIIUM
(kaTymiek) OOMOTKH TOK CpabaThIBaHUS YBEIMYUBACTCS B 2 pa3a?

18. YUto Ttakoe ycraBka Toka? Kak perynupyercs ycraBka y peine tumna PT-40?

19. Moxno mu npumeHsaTe pene tuna PT-40 s koHTpons —1Lenei
MOCTOSIHHOTO TOKa? CoxXpaHsieTcsl M IpH 3TOM yCTaBKa pelie, OTperyJIHMpOBaHHAas
JUISL IETW TIEPEMEHHOTO TOKA?

20. OnummuTe KOHCTPYKIUIO MPOMEXKYTOUYHOTO peJie, IPUHLAI TEUCTBUS.

21.Yto Takoe HampspkeHHE cpalOaThlBaHMs M HaIpsDKEHHE BO3BpaTa pelie
MUHHMAJIBHOTO HAaIIPSIKEHUS?

22. Yto Takoe ycraBKa HanpspkeHUs? Kak peryiampyeTcst yCTaBKa HaIlpsKEHUS
y pene tuna PH-60?

23. MoxHo mu npuMeHsTh pene Tuna PH-60 nma koHTpons uenei
IIOCTOSIHHOT'O TOKa?

24. O0OBsicHUTE BUJ XapaKTEPUCTUKH YIIPABICHUS HIEKTPOMArHUTHOTO Pelie.

JlabopaTopHasi padora Ne 2 «CHATHE BPEeMATOKOBOM XapaKTePUCTHKHU
3JIEKTPOTEIIOBOIO peJiey

[lens pabotbi: O3HAKOMUTHCS C MPUHIUAIIOM pPabOTHI, XapaKTEPUCTHKAMU
TEIUIOBBIX petie. CHATh BpEMSTOKOBBIE XapaKTEPUCTUKHU 3IEKTPOTEIIIOBOTO PEIe.

Il;1an npoBeeHUs1 3AHATHSA:

1. O3HakoMIIEHHE C TPAaBUJIAMU TEXHUKU O€30MaCHOCTH;

2. UHCTpyKTaX M O3HAKOMJICHHE C COJIEp>KaHUEM MPEACTOSIIEH paboThI;
3. 3yuenune CTpyKTYphI SJICKTPUIECKON CXEMBI, €€ BHIa U HAa3HAYCHUS,
4. COop cxembl Ha TaOOPaTOPHOM CTOJIE;

5. BeinosiHeHME 3a1aHU COTIacHO JIabopaTOpHOM paboTe;

6. OTKIII0OUCHHE CTeHA, pa300p CXeMbI, 0OCBOOOKICHHE pabovero Mecra,
7. IloaroToBKa OTYETa U OTBETOB HA KOHTPOJIBHBIE BOIIPOCHL.
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Hcnoab3yemoe 0600py10BaHUue U MATEPHAJIbI:
ObopynoBaHHe 1 MaTepUabl, IPUMEHIEMbIE TIPHU BBIMOJHEHUN Ta00paTOpHOH
paboThI, MpUBeICHHI B Tabmuie 2.1.

Tabnuna 2.1 — Ilepeuenp nucnonb3yeMoro o0opya0BaHUs

OGo3HaueHHe HaumeHoBaHue No i ITapameTpbi
CTeHE
Gl OnHOo(a3HbIH HCTOYHUK NUTAHUS 218.9 ~220B /16 A
Al Perymupyemsiii aBToTpanchopmaTtop 318.2 ~0...240B /2 A
) 120 BA /
A4 Onnodasubiii Tpanchopmarop 372 22024 B
I'maBnas nens:
A5 DIEKTPOTEILIOBOE pelle 356 ~3x220B/10 A
VYcraBka peie:
0,42...0,58 A.
U ~220B/2x5 A/
A6 CaBoeHHBIH peakTop 373 0,005 '
All ABTOMATHYECKUN O{HOIIOIFOCHBIN 359 ~230B/0,5A
BBIKJIIOYATEIb
3 MyJIbTHMETpa
=0...1000 B /
P1 biiok MmynsTHMETpOB 508.2.1 —0.10 A /
0...20 MOmMm
0..5A/
P2 VI3MepHTeIlh TOKA i BPEMEHH 524 0,01...999 ¢

Yka3zaHusi 10 IPOBeJeHUIO J1A00PATOPHOI padoThI

1. YOenutech, UTO yCTPOWCTBA, UCIIOJIb3YEMBIE B SKCIIEPUMEHTE, OTKIIFOUEHBI
OT CETHU AJIEKTPOIUTAHHUSL.

2. CoeguHuTe THE3la  3alIUTHOTO  3a3€MJICHMS "D YCTPOMCTB,
HCIIOJIb3yEMBIX B AKCIIEpUMEHTE, ¢ THe310M «PE» aBToTpancdopmartopa Al.

3. Coenunute anmaparypy B COOTBETCTBHUH CO CXEMOW 3JIEKTPUYECKOU
COCIMHEHUM.

4. OrxmrounTe BoIKIrOYaTesb All.

5. TloBepHuTE peEryaupoBOYHYIO pYKOSTKY aBToTpaHcpopmaropa Al B
KpaliHEeEe IPOTHUB YaCOBOM CTPEJIKU MOJIOKEHHUE.

6. Bpamas peryJaMpoBOYHBIA BHHT, YCTAHOBUTE JKEJIIAEMYIO YCTaBKY
ANEKTPOTEIIIOBOTO pese AS.

7. Ecnm BBICTYMAeT MITOK JIEKTPOTEILIOBOTO pene AS, TO HAXKMUTE €ro0.

8. Bxirounte aBTOMATUYECKHM BBIKJIKOYATENb M YCTPOWCTBO 3aLIUTHOIO
OTKJIIOYEHUS B 0IHO(a3HOM rcTouHUKe nutanus Gl.

9. Bxmounte BoeikmtouaTenn «CETby» aBtorpanchopmatopa Al, O6moka
MyJabTUMETpPOB P1, u3mepurens Toka u Bpemenu P2.

10. AKTUBU3HUPYIITE UCHOJIB3YEMbIN MYJILTUMETp B Osioke P1.
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11. Bpamass  peryiMpoBOYHYIO  pPYKOSITKY  aBToTpaHcpopmaTtopa  Al,
YCTAHOBUTE MO MYJIbTUMETPY, BKIIFOUEHHOMY B PEXUM BOJBTMETPA, HAPSLDKEHHE, HA
BbIXO/ie aBTOTpaHchopmaropa Al paBHoe, Hanpumep, 200 B.

12. Bxnrouute BoIKIrO9aTesb All.

13. Ilocne cpabaTbiBaHUs 3JEKTPOTEIUIOBOTO pene AS cuuTaiiTe moka3zaHus
Toka | ¥ BpemMeHM t, BBICBEUMBAIOLIMECS HA HMHAMKATOPAX H3MEPUTENS TOKa H
BpeMeHu P2, u 3anecute ux B Tabnuiy 2.2

Tabnuua 2.2 — Pe3ynbTaThl SKCIIEPUMEHTA

ILA
t,C

14. Otkirounte BoIKIOYaTenb All.

15. HaxxmuTe BBICTyNAIOIMIMM IITOK JIEKTPOTEIUIOBOTO peiie AS.

16. YMeHbIIuTe HANPsDKEHUE Ha BhIXO/I€ aBToTpaHchopmaropa Al, Harpumep,
Ha 20 B.

17. Cnycts, Hanpumep, S MUHYT MOBTOPUTE ONEPAIIMU HAYMHAS C BKIFOYEHUS
BeIKrOUaTenss All © 3akaHuKMBas YMEHBIIEHUEM HaNpsHDKEHHAST Ha  BBIXOJIE
aBToTpancdopmaropa Al.

18. Onepanuu mOBTOPANTE 0 TE€X MOP, MOKA MMOCIE BKIFOUEHUS BBIKIIFOUATEIS
A1l snexTporemnoBoe pene AS HE TEPECTaHET OTKIIFOYAThCA.

19. OTkitounTe aBTOMATUYECKUU BBIKIIOYATENb B OJHO(PA3HOM HCTOYHHUKE
nutanus Gl.

20. Otkmrounte BoikmovaTenn «CETby» aBrorpancopmartopa Al, Oisioka
MyJabTUMETPOB P1, u3mepurens Toka u Bpemenu P2.

21. Ucnonp3yst naHHBIC TAOMUIBI 2.2, TOCTPOMTE HMCKOMYK BPEMSITOKOBYIO
xapaktepuctuky t=f(I) anexkrporemioBoro pere.

TpebOoBaHus K oT4YeTy MO J1200PaTOPHOIL padoTe

OT4YeT OJDKEH CO/epKaTh: TUTYJIBHBIN JIUCT; COJAEP’KaHUE OTYETA; BBEICHUE;
KpaTKHe TEOPETUUECKUE CBEJICHUS; ONUCaHue J1a00paTOPHON YCTaHOBKH; PE3YIbTaThI
nabopaTopHOI pabOThI; 3aKITIOUCHHUE.
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PucyHok 2.1 — Cxema anekTpuyeckas CoeanHeHUn Ans BbiNONHeHMs nabopatopHon pabotbl Ne2

KoHTpobHbIE BONPOCHI

1. Yto Takoe 3JIEKTPOTEIIOBOE pEe, T/I€ OHO IPUMEHSETCS ?

2. KakoBbI NpUHIUIIBI pa0OTHl U KOHCTPYKIIUU TETUIOBBIX pelie?

3. Kakue maTepuabl UCHOJIb3YIOTCS /I U3TOTOBJICHUS] OMMETATMUECKOM
TJIACTUHBI?

4. HazoBute cocoObl HarpeBa OUMETAITNYECKOM TIACTHUHBI.

5. Ilepeuncnute OCHOBHBIEC HEJIOCTATKH TEIJIOBBIX PeJie U CIOCOOBI UX
yCTpaHEHHUS.

6. Kakue KOHCTpYKTUBHBIC PEIICHUS AaI0T BO3MOKHOCTH MTHOBEHHOTO
BBIKJIFOYEHUS PEJIE€ U Pa3MbIKaHUS KOHTAKTOB?

7. Kaxum o0pazoM pazMepsl OMMETaUTMUECKOM MJIACTUHBI BIUSIOT HA CHITY
Ha)KaTHsl KOHTAKTOB U TiepeMeIieHme?

8. HazoBuTe M3BECTHBIC BAM MapKH TEIJIOBBIX peJie.

9. TloscHuTe BpEMSITOKOBYIO XapaKTEPUCTHUKY, MOJIYUYEHHYIO
AKCIIEPUMEHTAIIBHO.

10. Yto Takoe mo3uctopHas 3anmra’?

11. KakoBbI MpUHIHUIIBI pa0OTHI U XapaKTEPUCTUKHU TTO3UCTOPOB?
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JlabopaTtopHast pabora Ne 3 «IIporpammupoBanue u padora
MHKPONPOLECCOPHOro 0J10KAa yNIPaBJICHUS M 321U ThI ACHHXPOHHOI0
JABUTATEJISD

Lenp pabotbl: M3yunTh MO HMMEIOLICHCS JIUTEPATYpPE MPOrpaMMHUPOBAHUE U
paboOTy MHKpPONPOLECCOPHOrO OJOKAa YHOpPABJIEHUS U 3alllUThl ACHUHXPOHHOIO
nsurarens. lMccnepoBath paOOTy MHUKPOIPOLIECCOPHOTO OJIOKa YIpaBICHUS U
3aIIMTBl  ACMHXPOHHOI'O JIBUTaTelsl B PEXKUMAaX MPOrpaMMHUPOBAHUA, IIyCKa,
OTKJIIOUEHUS, TIEperpy3Kku U oOpbIBa (hasbl.

Ilnan npoBeeHus1 3aHATHSI:

1. O3HakoMIIeHHE C MPaBUJIAMU TEXHUKU O€30I1aCHOCTH;

2. HCTpyKTaX ¥ 03HAKOMJICHHE C COJIEp)KaHUEM TIPEACTOSIICH paboThI;
3. 3yuenune CTPyKTyphI SJCKTPUICCKON CXEMBI, €€ BUIa U Ha3HAYCHHUS,
4. COop cxembl Ha TaODOPATOPHOM CTOJIE;

5. BrinosiHeHME 3a/1aHUid cOrIacHO JIabopaTOpHOU padoTe;

6. OTKIIIOUYEHHE CTEH/Ia, pa300p CXeMbl, OCBOOOXKIeHHE PaboYero MecTa;
7. [loaroToBKa 0T4ETa M OTBETOB HA KOHTPOJILHBIE BOIIPOCHI.

HNcnoab3yemoe 000py1oBaHne 1 MAaTEPHUAJIbI:
OO6opynoBaHu€e U MaTepHUalibl, MPUMEHSIEMbIE TIPU BBITIOTHEHUH JIA0OpaTOPHOU
paboThI, IpUBEACHBI B Tabnuie 3.1.

Tabmuua 3.1 — Ilepeuenp ncnonb3yemMoro o0opya0BaHUs

O0o3HaueHue HaumenoBanue Ne na [TapameTpsl
CTEHJE
Gl OnHoda3HbI HICTOYHUK MUTAHUS 218 ~220B /16 A
G2 Tpexda3Hblil ICTOYHUK TUTAHUS 201.2 ~400B /16 A
ACHUHXPOHHBIN JBUTATEND C 120 Br/~380B /
M1 106 N
KOPOTKO3aMKHYTBIM POTOPOM 1500 Mun
A2, A15 Konrakrop 364 ~380B /10 A
A10 ABTOMaTHUYECKUH TPEXIOIIOCHBIN 360 ~440B /10 A
BBIKJIIOUATEIh
All ABTOMaTHYECKUH OTHOTIOIFOCHBIH 359 ~230B /05 A
BBIKJIIOUATEIh
HomuHaneHbIE
HanpspKeHue / TOK
biiox ynpaBneHus U 3a0UThI Apurateni: ~ 380 B /
Al7 yip » 368 0,1...1A;
ACHHXPOHHOTO JIBUTATEJISI

KOMMYTHpPYEMOe
HanpspKeHue / TOK: ~
220B/8 A
3 MyJIbTHMETpPA
=0...1000B /

P1 biok MmyneTUMETPOB 508.2 0. 10A /
0...20 MOwm
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YKa3aHuA 10 NPOBEAEHMIO JIA0OPAaTOPHOH padoThI

e VY0eautech, UTO YCTPOMCTBA, UCIIOIB3YEMbIEC B IKCIIEPUMEHTE, OTKIIIOUCHBI
OT CETHU AJICKTPONIUTAHUSL.

e CoeauHuTe THE34a  3AlIMTHOIO  3a3€MJICHUS "D YCTPOMCTB,
HCIIOJB3YEMBIX B DKCIIEpUMEHTE, ¢ THe310M «PE» Tpexda3zHoro ncrouynuka nutaHus
G2.

e (CoeauHMUTE anmaparypy B COOTBETCTBUHU CO CXEMOW DIJIEKTPUYECKOU
COEIMHEHUM.

e Brxirounte aBTOMATUYECKUM BBIKJIIOYATEb M YCTPOWCTBO 3AIUTHOIO
OTKJIFOYCHUS B 0THO(a3HOM rcTouHuKe nmutanus Gl.

e Brmounte Boikimouarens «CEThy 6ioka myiasTumerpos Pl.

e AKTUBHM3UPYHUTE UCIIONb3yeMbId MyasTUMETp P1.1.

e Bxmounte uctoyHuk G2. O Hanuuuu HanpspKeHW (a3 Ha ero BBIXOAE
JOJKHBI CUTHAJIM3UPOBAThH CBETSIIUECS JTaMITOYKH.

e Brxutouure Beikirouaresb Al0.

e Brmounte Bbikiouarens All. Ha monutope Omoka A33 BbICBETHUTCS
Haamuch «A.000», o3Havaromas yBenmuueHHoe B 100 pa3 Tekyiee (paBHOE HYIIIO)
3HauUC€HHUE TOKa B ¢aze «A» asurarens M1, a Takxe 3aropurcs CBETOIUON OKOJIO
Haanucu «CTOID».

e BrimonHute mporpaMMHpoBaHUE OJIOKAa YMPABJICHUS U TOKOBOM 3alllUThI
ACHHXPOHHOTO ABurarens. i yero:

1. IlpoBepbre 3amaHHble (IO YMOJYaHWIO) HOMHUHAJIbHBIE (Ha3HBIE TOKH
nBuraTens. JIs 5Toro Ha)KMHMTE M yAepKuBaiTe 6osee 2 ceKyH KHONKY « © ». Ha
MOHHUTOPE JIOJDKHA MOSIBUTHCA HAAMUCh «A.042», o3Hauaromias, 4yto s pa3bl «Ax»
nBUTaTens 3aaaH HoMUHaNbHBIM TOK [1=0,42 A. HaxxMuTte u OTIyCTUTE KHOMKY « ®
». Ha MoHuTOpe Ao/KHA MOsSBUTHCA Haanuch «B.042y», o3Havaromasi, 4To A (a3bl
«B» nBurarens 3agadH HoMuHaabHbIA TOK 11=0,42 A. Eiie pa3 HAXMUTE U OTIYCTUTE
kHomky « ® ». Ha MoHMTOpe momkHA mosBUThCs Haanuch «C.042y», o3Havaromias,
yto s pa3el «Cy» ABUraTess 3aaaH HoMuHaabHbIN Tok [1=0,42 A.

2. Ilpm HE0OXOAMMOCTH MU3MEHEHHUS HOMHHAJIBHOTO TOKA KOHKPETHOU (ha3bl,
npesxe Beero, kuonkoit « ® » BriGepuTe 2Ty (Bazy. 3aTeM kHONKOM « @ » BBHI30BUTE
MHUTaHHe HyXKHOTO pa3psja Ha MOHHTOPE M KHOMKOH « &) » yCTAaHOBHTE B ITOM
paspsae Tpedyemyro 1udpy (ot 0 10 9). YcranaBnuBaemoe Tpexpas3psaHoe Yucio (0T
1 1o 250) nomxHO OBITH paBHO yBequueHHOMY B 100 pa3 3Hau€HUI0O HOMUHAIBHOTO
Toka (a3pl. Hanpumep, /st ycraHoBkM HoMmuHaibHOro Toka I1=1,25 A crnepyer
ycTaHoBUTH yucio 125. [Tocne ycTaHOBKM yuKciia 3aMUILIATE €r0 B MaMsITh MOHUTOPA.
JI71st 3TOTO HAKMUTE M OTIYCTUTE KHOMKY « © ».

3. Bepuutech B 0CHOBHOE MeHI0. /s »Toro Haxmurte kHonky « & ». Ha
MOHHUTOPE A0JIKHA 0TOOpa3uTcs Haamuch «A.000%.

4. BaeauTe mapaMeTphl 3alIUThI IBUTATES.
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5.1. Haxmute u ypaepxusaiite Gonee 2 cek. kHonky « ® ». Ha monmTOpE
otoOpazutcs Haanuch «I250», o3Hauaromas, 4To 3amaH TOK meperpysku =50 %.
[Ipn npesbimennn Ha 30 % TOKa ABUTATENsl €ro 3aJaHHOTO HOMHHAJIBHOTO TOKa
I 1OKHO MPOUCXONWTH ABAPUWHOE OTKIIOYEHUE JBHUraTelil C MOSBICHUEM Ha
MoHHuTOpe coobmenus «OL2». Hanpumep, npu 3aJaHHOM HOMHHAIBHOM TOKE
I = 0,42 A aBapuiiHOE OTKJIIOUYECHHE JBHUTaTelisl JOJDKHO MPOUCXOIUTH TMpHU
IPEeBBIIIEHUHN TOKOM aBurareis ypoBHs lorz = 0,42 + (0,42:50)/100 = 0,63 A. Ilpu
HE0OX0AMMOCTH n3MeHeHus1 Toka I» kHomkoi « € » BBI3OBHTE MHUTAaHHE HYXXHOTO
pasps/ia Ha MOHMTOpE U KHOMKOH « & » ycraHoBuTe Tpebyemyro mudpy (ot 0 10 9).
YcranosnenHoe uucio (ot 0 1o 99) 3anumiure B mamsiTh MOHUTOpA U MEpEHaUTe K
3aJ1aHHIO CJIEAyIOIIEro napamerpa. Jjis 3Toro HaxMuTe KHONKY « © 5.

5.2. Ha monutope orobpazutcs Haanuch «1370», o3Havaromias, 4yTo 3ajaH TOK
Henorpysku I3=70 %. [Ipu ymeHbllleHHH TOKa, HarpuMep, B daze «A» JABUTATENs B
pe3ynbrate ee oOpbiBa, A0 ypoBHA 70 % OT 3amaHHOrO HOMHHaJIBHOTO TOKa Ii
JOJKHO MPOUCXOJUTh €ro aBapUMHOE OTKJIIOYEHUE C MOSBJIEHUEM Ha MOHUTOPE
coobmienus «A.OL3». Hanpumep, nipu 3agaHHOM HOMHHaJIbHOM Toke 11=0,42 A u
oOpeiBe (ha3bl «A» ABUTATENSI €r0 aBapUMHOE OTKIIOYEHHUE JOJKHO MPOUCXOIUTH
IIpU YMEHBIICHUH TOKa aBurarens Huxe ypoBHA lorz=(0,42-70)/100=0,29 A. Ilpu
HEOOXO0IUMOCTH H3MeHeHHs TokKa I3 kHomkoi « D » BBI30BHTE MHIaHHE HYXKHOTO
paspsjia Ha MOHMTOpPE U KHOMKOH « & » ycranosute Tpedyemyto nudppy (ot 0 10 9).
YcranosnenHoe yucio (ot 0 1o 99) 3anumure B namMsTh MOHUTOPA U MEPEUIUTE K
3aJ1aHUIO CJIEAYIOIIEro napamerpa. s 3Toro HaxMuTe KHONKY « © ».

Ha monuTope orodpasutcs Haanuch «t010», o3Havaromias, 4To 3aJaHO BpeMsl
to=10 c, HEOOXOAMMOE IS OCTaHOBA (BBIOETA) IBUTATEIS TIOCIIE 1MO/Ia4yl KOMaHIbI Ha
ero pesepcupoBanue. [Ipu mogaye koMaHIpl Ha pEBEpPC ABUTATENsl OHA JOJDKHA
HayaTh BBINOJIHATHCSA CHYCTs 3aiaHHoe Bpems to. [Ipu HEoOX0oAMMOCTH M3MEHEHHUs
BpeMeHH ty KHOMKO# « D » BBI30BUTE MHTaHHE HYKHOTO pas3psiia Ha MOHHTOPE U
KHOTIKOH « & » ycraHoBuTe Tpebyemyro udpy (ot 0 10 9). YCTaHOBIEHHOE YMCIIO
(ot 0 mo 99) 3anuuIMTE B NamMsATh MOHUTOPA U MEPEUIUTE K 3aJaHUIO CIIETYIOLIEro
napameTpa. JI1s 3Toro HaKMuTe KHOMKY « © ».

Ha monutope otobpasutcs Haanuch «t103», o3Havaromas, 4to 3aJlaH0 BpeMs
ti=3 c. Ilpu npeBbIIIEHUHM TOKA JBHUraTelii €ro YEThIPEXKPATHOIO 3aJlaHHOTO
HOMMHAJILHOTO TOKa 1 poA0KUTENBHOCTBIO 00JIee 3 CeKyH/T JOHKHO POUCXOAUTD
aBapuiiHOE OTKJIIOYEHHE JBUTATENIs C MOSBICHHEM Ha MOHUTOpE coolieHust «OL1».
Hanpumep, nipu 3agaHHOM HOMUHAIBHOM TOKe nBuratens 11=0,42 A u peanbHOM
TOKe JBUrarens mnpesbimaronmeM 3HadeHue loLi=4-0,42=1,64 A dyepe3 3 cekyHAbI
JOJDKHO TPOUCXOIUTH aBapHilHOe OTKiIoueHue napuratensd. [Ipm HeoOXoauMocTH
U3MEHEHUsST BpeMeHH ti KHOMKOM « D » BBI30BUTE MHIaHHE HYKHOTO paspsia Ha
MOHHMTOpPEe M KHOMKOH « & » ycraHoBuTe Tpebyemyro 1mudpy (or 0 mo 9).
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VYcranonenHoe yucio (ot 0 1o 99) 3anummnre B namMsaTh MOHUTOpPA U MEPEUAUTE K
3aJ1aHHIO CJIEAyIOIIero napamerpa. Jjis 3Toro HaxMuTe KHONKY « © ».

Ha MonuTope otobpasutcs Hagnuck «t205», o3Havaromas, 4To 3aJaHo BpeMs
t2=05 c. Ilpu neperpyske asuratenss tuna «OL2» ero aBapuilHOE OTKIIOYEHUE
JOJDKHO TIPOUCXONUTh cmycTa Bpemsi t;=5 c. [lpu HeoOXoauMocTH H3MEHEHHUS
BpeMeHH t; KHOMKOH « D » BBI30BUTE MHTaHWE HYKHOTO pas3psiia Ha MOHHTOPE U
KHOIKOH « @& » ycranosure Tpebyemyo mudpy (ot 0 10 9). YcTaHOBIEHHOE YMCIIO
(ot 0 o 99) 3anuiMTe B MaMsATh MOHUTOpPA U MEPEUIUTE K 3aJJaHUIO CJIETYIOUIErO
napamerpa. Jl1g 9Toro HaxMuTe KHOMKY « ® ».

Ha monutope otobpazutcs Haanuch «t305», o3Havaromas, 4to 3aJlaHo BpeMs
t:=5 c. Ilpu memorpyske (oOpsiBe (a3bl) asurarens tuna «OL3» ero aBapuiiHoe
OTKJIFOYEHHE JOJDKHO MPOUCXOAUTH cmycTs Bpems =5 c. Ilpu HeoOxoammocTu
U3MCHEHUS] BpeMeHH t3 KHOMKOW « D » BBI30BHTE MHUTaHHE HY)KHOTO paspsjaa Ha
MOHHTOpPEe M KHOHKOH « & » ycraHoBure Tpebyemyro mudpy (or 0 mo 9).
YcranoBienHoe yucio (ot 0 1o 99) 3anumure B mamMsiTh MOHUTOpPA U MEPEUAUTE K
3aJIaHUIO CJIEAyIOIIero napamerpa. Jjis 3Toro HaxMuTe KHONKY « © 5.

5. Bepuutech B 0CHOBHOE MeHI0. J[yist 5Toro Haxmute KHonky « @ ». Ha
MOHUTOpE 0JIOKA TOJKHA 0TOOpa3uTCst HAAMUCh «A.000.

e Haxwmure u otiycture KHONKY « D » Ha MoHHTOpE O70Ka A17. 3aropurcs
ceeroano okoso Haanucu « BIIEPE I».

e Haxmure u ormyctuTe kHomky « ® » Ha MoHuTope Onoka Al7.
[Tpownsoiiger npssmon myck asurarens M1. BoastmeTp P1.1 mokaxeTr HanpsixeHne Ha
neurarene M1. Ha monutope 61oka Al7 BbeicBeTHTCs yBenuueHHoe B 100 pas
TeKylllee 3HaueHue Toka npurarenss M1 B BwiOpanHoi (aze. s HabmomeHus
3HAYEHMs TOKA B APYToii hase HAKMUTE U OTIYCTHTE KHOMKY « & ».

e Haxwmute Ha kHOTIKY « &) » MoHHTOpa G10Ka A17.

e BHOBB OCyIIeCTBUTE NPAMOU ITycK aBuratens M1.

e Haxumas kuaonky «<O » Ha MoHuTOpe O/10Ka A33, mobeirech 3aropaHus
cBeToanoaa okoJio Haanucu « HA3A L.

e Haxwmute n ornycrute kHonky « ® » Ha MonuTope 610ka A17. JlBUraTens
M1 nomkeH OTKIIIOUUTHCS OT ceTh U uepe3 BpeMs t) = 10 ¢ 1omKeH Nporu30iTH ero
npsIMOM MyCK B 0OpaTHOM HaIlpaBJICHUU.

e Haxumas kaonky « &  » mobeiiTech 3aropaHus CBETOAHOAA OKOJIO
Hagmucu «CTOIDy.

e OcyllecTBUTe OCTaHOB jBurartens M1 HaxaTheM Ha KHOHKy « ®
MoHuTOpa 6110Ka A17.

e Jlo 3aBepuieHUMM DSKCIEPUMEHTAa OTKIIOUYATE HaXXaTHEM Ha KHOIKY
«KpacHbIi TpubO» TpexdazHpii HCTOYHMK TUTaHUs G2 U aBTOMATUYECKUI
BBIKJIOUATENh B 01HO(a3HOM HcTOUHUKE nutanus Gl.
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PucyHok 3.1 — Cxema anekTpuyeckas npuHumnuansHas: QF1, SF1 — aBTomatuyeckme
Bolkntovatenu; KM1, KM2 — koHTakTopbl; A1 - 650K ynpasneHus u 3awmtbl aCUHXPOHHOTO
asuratensi; M1 —-tpexdasHbli aCUHXPOHHbIV ABUraTenb C KOPOTKO3aMKHYTbIM POTOPOM;

P1.1 — mynbTumeTp
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PucyHok 3.2 — Cxema anekTpuyeckas ans BbiNosHeHus nabdopatopHomn paboTtbl Ne 3

TpeOoBanus K oT4eTy 10 JIA00OPATOPHOI padoTe

OT4YeT MODKEH COAepIKaTh: TUTYJIBHBIN JICT; COACP)KaHUE OTYETA;, BBEIACHUC;
KpaTKHE TCOPETUICCKUE CBEICHUS; ONMUCcCaHue 1a00paTOPHON YCTaHOBKH, PE3yIbTAThI
nabopaTopHOM pabOTHI; 3aKITIOYEHUE.

KonTpoabHbIe BONPOCHI

1. Kakue (yHKIMM BBINOJHSET MUKPOIPOLIECCOPHBIA OJOK yNpaBIICHUS U
3aIUTHI?

2. llpuBenure CTPYKTYPHYK) CXEMY MHKPONPOLECCOPHOIO YCTPOMCTBA M
MOSICHUTE HA3HAYEHUE €r0 COCTABIISIOIIUX.

3. Kakum 00pazoM mapameTpbl 3JEKTPOABUTaTENsl WIA APYTroro ycTpoilcTBa
(TOK, HampsDKeHWe, 4acToTa M HalpaBlIeHWE BpallleHWs, Temieparypa U T. II.)
npeoOpa3ytorcs B iudpoBoit koa? [IpuBeante npumMepsi.

4. Kakue 31eMEHTBl OCYIIECTBISIIOT CBSI3b MEXKIYy MHUKPOIPOLECCOPOM H
BBIXOJIHBIMU ycTpoiictBamu? [IpuBeauTe npumepsl.

5. KakoBbl 0COOEHHOCTM TPUMEHEHHS MHUKPONPOLIECCOPHOM TEXHUKH B
ANEKTPUYECKUX anmnaparax. [Tosicuute BO3MOKHOCTh NpPUMEHEHUS
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MUKPOITPOLIECCOPHBIX YCTPOMCTB, JUIsl 3allUThl 3JIEKTPOABUIATENI C MOMOUIBIO
TEIJIOBBIX PEJIE.

6. Kakum obOpazom mo BenuunHEe TOKa (Da3bl OmpenemnsieTcss TeMIeparypa
HarpeBa JIBUraTess U HHGopMalus 0 Hel TiepeiaeTcs B MUKpOIpoIieccop?

7. Kak paborator mnepudepuiiHbie yCTpOHCTBa B Cilyyae Ieperpena
nBurarens’?

8. Kakum oOpazom peanm3yroTcs (QYHKIIUU 3allUTHl JIBUTATENS]  OT
HEeCUMMeETpUU (a3HbIX TOKOB, B YaCTHOCTH, NMPU 0OpBIBE OJTHOM U3 (a3?

9. Kakum o0Opa3zoM ocCyliecTBIsI€TCS BO3BpAT pesie B pabouuii pexuM Mocie
aBApUHOTO OTKJIIOYEHUS?

10. Kakum  oOpa3oMm  BbI3BIBAETCS  TECT-MpOrpaMma,  MPOBepsArOIIas
paboTOCTIOCOOHOCTH pee?

11. Kakum oOpa3oM MNpOM3BOAUTCS HACTPOMKA peje Ha  3aJaHHbIN
Oy CTUMBII TOK ABUTATENSA?

12. TlosicauTe pe3yabTaThl SKCHEPUMEHTAILHON paOOTHI.

JlabopaTopHnasi padora Ne 4 «CHATHE BOJHLTAMIIEPHOI XapaKTEePUCTHKHU
OrPAHNYNTEJIS TlepeHaANPSIKEeHHii»

Lenp pabotbl: HM3yunth nOpUHIMO padOThI, XapaKTEPUCTUKH, 00JIACTh
IIPUMEHEHUSI ~ OrpaHuYMTEeNer  nepeHanpsokeHu.  CHATh  BOJBTAMIIEPHYIO
XapaKTEPUCTUKY OIPaHUYUTENS TIEPEHANPSKEHNN.

Ilnan npoBeneHus: 3aHATHUS:

1. O3HakoMJIEHHE C TPaBUJIAMU TEXHUKU O€30MaCHOCTH;

2. UHCTpyKTaX M O3HAKOMJIEHHE C COAEPKaHUEM MPEACTOsIENH paboThl;
3. M3y4eHue CTpyKTyphl SJEKTPHUUECKON CXEMBI, €€ BUIa U Ha3HAYCHHS,
4. COop cxembl Ha TaOOPATOPHOM CTOJIE;

5. BrinonHeHue 3agaHuii coryiacHo gabopaTopHoit pabore;

6. OTKIII0OUCHHE CTeHA, pa300p CXeMbI, 0OCBOOOKICHHE pabovero Mecra;
7. IloaroToBKa OTYETA U OTBETOB HA KOHTPOJIBHBIE BOITPOCHI.

HUcnoab3yemoe 000py1oBaHne 1 MATEPHUAJIbI:
O06opynoBaHue U MaTepHUalibl, MPUMEHSIEMbIE TIPU BBITTOJIHEHUH JIA0OpaTOPHOU
paboThI, MpUBeIeHbI B TabnuIe 4.1.

Tabnuma 4.1 — [lepedeHpb ucnob3yeMoro 060pyI0BaHUS

O6o3HaueHune Haumenosanue Ne Ha ITapameTpsl
CTEHJE
1 2 3 4
Gl Opnnoda3Hblii ICTOYHMK nuTaHus | 218.9 ~220B /16 A
Al Perynupyemsiii aBrorpancdopmatop | 318.2 ~0...240B /2 A
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Oxonuanue Tadmuust 4.1

1 2 3 4
3 npenoxpanurens 1A
(nnmuna 15, 20, 30 Mmm)

biok nmpenoxpanuTteneit u 374 / 3 BapucTOpa
OTPaHUYMTENEN NIEPEHANPIKECHUN (Kn. Hanpspkenue
180, 220, 220 B;
quametp 7, 7, 14 Mmm)
3 MyJIbTUMETpPA
=0...1000 B /
=0..10A /
0...20 MOwm

Al8

P1 biiok mynpTHMETpOB 508.2.1

Yka3zanus 0 NPoOBeAEHUIO JJA00PATOPHOH PadoThI

1. VYbenurech, 4TO yCTPOKWCTBA, UCIIOJIb3YEMBIE B IKCIIEPUMEHTE, OTKIIOUYEHBI
OT CETHU AJIEKTPOIUTAHHUS.

2. CoeguHuTe THE3a  3AlUTHOTO  3a3€MJICHUS "D YCTPOMCTB,
HCIIOJIb3YEMBIX B KCIIEpUMEHTE, ¢ THe310M «PE» aBroTpancdopmatopa Al.

3. Coenunute anmaparypy B COOTBETCTBUU C JIEKTPHUUECKOU CXEMOM.
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L2189 L3182 L___374]
G1 q/ A1 A18

2 Y

PucyHok 4.1 — Cxema anekTpuyeckas ang BbinonHeHnsa nabopatopHon paboThl

4. TloBepHuTe pETyJIUPOBOUHYIO PYKOATKY aBTOTpaHchopmaropa Al B
KpalHee NPOTUB YaCOBOM CTPEIKH MOJIOKEHUE.
5. BxirounTe aBTOMATHYECKUH BBIKIIOYATEb M YCTPOWCTBO 3aIUTHOIO
OTKJIIOYEHUS B 0IHO(a3HOM HcTouHUKe nutanus Gl.
6. Bxumounte BbikmouaTenu «CETby» aBtorpanchopmatopa Al u 0Oioka
MyJIbTUMETPOB P1.
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7. AKTUBU3UPYHUTE UCIIOIb3YEeMble MyJbTUMETPHI B OJ10Ke P1.

8. Bpamas  peryiupoBOYHYIO  PYyKOSTKY  aBToTpaHcopmaropa  Al,
yBennunBanTe HanpspkeHue U, IPUIIOKEHHOE K OTPaHUYMUTENIO NMEPEHANPSKEHUNA B
omoke Al8, W 3aHOCHTE TMOKa3aHHUA MYJIbTUMETPA, BKIIOUEHHOTO B PEXHUME
BOJIbTMETpA, (HanpspkeHrue U Ha orpaHuyuTeNe NMEepEeHANpsHKEHUI) U MYJbTUMETPA,
BKJIFOYEHHOTO B PEXHUME amiiepMmerpa, (Tok I orpaHuunTtens mepeHanpskeHui) B
tabnuiy 4.2. Tok I npu 3mom ne 0onxucen npegviuiams 1 mA ona ozpanuuumeneit
nepenanpaxcenuit RUI, RU2 u 2 mA ona — RU3!

Ta6muna 4.2 — Tabiuia a1 perucTpaiyy JaHHBIX

U,B

I, MA

9. OrtkiIounTe aBTOMATUYECKUM BBIKIIOUATENb B OAHO(A3HOM HCTOUYHHKE
nutanus Gl.

10. Otkimrounte BoikIovyaTenu «CETby» aBroTpancpopmaropa Al u OGrnoka
MyJIbTUMETPOB P1.

11. Ucnionb3yst naHHbIe TaOIUIBl 4.2, TOCTPOUTE MCKOMYIO BOJIBTAMIIEPHYIO
xapakrepuctuky U=f(I) orpannuunTens nepeHanpsKeHui.

TpeOoBanus K oT4YeTy MO J1200PaTOPHOIL padoTe

OT4YeT OJDKEH CO/AepkKaTh: TUTYJIBHBIN JIUCT; COJEPKaHUE OTYETA; BBEICHUE;
KpaTKHE TEOPETUUYECKHUE CBEJICHUSI; OMTUCAHUE JTA00pATOPHON YCTAaHOBKH; PE3YIbTAThI
1a00paToOpHOI pabOThI; 3aKITIOUCHHUE.

KoHTpoJIbHBIE BONIPOCHI

1. KakuMm 00pa3oM BO3HHMKAIOT MEPEHAIPSIKEHUS B AIEKTPUUECKON LIETH U B
YEM HX OMACHOCTH?

2. Kakue »srexTpuueckue amnmapaThl HCHOJB3YIOTCS I YCTpPaHEHUS
MEPEHANPSHKEHUI B JIEKTPUYECKHUX LEMSAX BBICOKOTO M HU3KOTO HAIIPSKEHUS ?

3. KaxoB npuHImn paboThl BEHTUIBHOTO pa3psIHUKA?

4. TlosicHWUTE KOHCTPYKLMIO M TNPUHIUI pabOThl MarHUTHO-BEHTHJIBLHOTO
paspsiiHUKa?

5. Kakme wMarepuanbl M HX CBOWCTBA MCIIOJB3YIOTCS I TOCTPOECHUS
OTpaHUYHUTEIICH MTepEHANPSKEHUIN ?

6. Kakue HegocTaTKu UMEIOT BEHTUIIbHBIE Pa3pSIHUKHU ?

7. Uto Takoe BapuCTOpPBl M TrAe uX npumeHsT? IIpuBenure B KayecTBe
npuMepa IEKTPUUECKUE CXEMbI C BAPUCTOPAMHU.

8. KakoBa  B3auMOCBA3b  MEXIYy  KOI(DPUIMEHTOM  HEITMHEHHOCTH
CONPOTHUBJIEHUS U KOAPOUIIMEHTOM OTpaHUUYECHUS TIEpEHANPSKEHUN?

9. Ilouemy KO3(PPUIMEHT OTrpaHUYEHUN MEpPeHANPSHKEHUM B BEHTHJIbHBIX
pa3psIHUKAX BBIIIE, YEM B HEJTMHEHHBIX OTPAHUYUTEINAX EPEHANPSIKEHUA?
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10. Kakum  00pa3oM  cOriacyroTcs  XapaKTepUCTHKH  pa3psaHUKAa U
3aIUIIAEMOTO 000PyI0BaHUS?

11. Yro nmpencraBigroT coO0M MCCHEAyEMbIE OTPAaHUYUTENN MTEPEHANPSHKEHUMN
(obmacTe  TpUMEHEHHWs,  NOPUHUOUO  paboOThl,  KOHCTPYKLHH,  MaTepua,
XapaKTEPUCTHKM)?

12. [lossicHuTe BONBTAMIIEPHBIE XapPaKTEPUCTHUKHU, ITOJYYEHHBIE B PE3YJIbTATE
AKCIIEPUMEHTA.

JlabopaTtopHast pab6ora Ne 5 «OnpeaeseHrne HHAYKTHBHBIX CONIPOTHBJICHUI
CIBOCHHOI'0 PEAKTOpPa»

Lens paGotbl: W3yunth mnpuHUOUI pabOThl, XapaKTEPUCTHKH, 0OIaCTh
MIPUMEHEHUSI CABOEHHBIX pPEaKTOpoB. OmnpenenuTs WHAYKTHUBHBIE CONPOTHUBIICHUS
CABOCHHOI'O PEaKkTopa.

Ilnan npoBeneHust 3aHATHUS:

1. O3HakoMIIEHHE C TPAaBUJIAMU TEXHUKU O€30I1aCHOCTH;

2. UHCTpyKTaX ¥ 03HAKOMJIEHHE C COAEPKaHUEM MPEACTOSIENH paboThI;
3. 3yueHue CTpyKTyphbl 3JIEKTPUUECKON CXEMBI, €€ BU1A U Ha3HAUYCHHSI,;
4. Coop cxembl Ha JTaA0OPATOPHOM CTOJIE;

5. BeinonHeHHe 3a1aHUiA cOTrIacHO JlabopaTopHOU padore;

6. OTKIII0OUEHHE CTEHa, pa300p CXeMbl, OCBOOOXKICHHE pabovero Mecra;
7. IloaroToBKa OTYETa U OTBETOB HA KOHTPOJBHBIE BOIIPOCHI.

HNcnoab3yemoe 000py1oBaHne 1 MAaTEPHUAJIbI:
O06opynoBaHue U MaTepHUalibl, MPUMEHSIEMbIE TIPU BBITIOJTHEHUH JIA0OpaTOPHOU

paboThI, IpUBEACHBI B TabmuIe 5.1.

Tabnuna 5.1 — Ilepeuenp KUcnonb3yeMoro o00pya0BaHUSs

O06o03HaueHne HaumenoBanue Ne ma [TapameTpsl
CTEHJIE
Gl Opnoda3Hplil ICTOYHUK MUTaHus | 218 ~220B /16 A
Al Perynupyemsiii aBroTpancgopmarop | 318.1 ~0..240B /2 A
. 120 BA/
A4 Onnodaznsiii Tpanchopmatop 372 220/24 B
. ~220B/2x5 A/
A6 CIBOEHHBIN peakTop 373 0,005 T'x
A20 Peocrar 323.3 200mM/1,0 A
3 MyJbTUMETpA
=0...1000B /
P1 biiox MmynsTHMETPOB 508.2 0. 10A /
0...20 MOwm
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Yka3aHus o nNpoBeJeHUIO JIa00PaTOPHOM PadoThI
1. Yb6enurech, 9TO yCTPOUCTBA, HCTIOIB3YEMbIE B IKCIIEPUMEHTE, OTKITIOYCHBI
OT CETH DJIEKTPONUTAHUS.

2. CoemuHuUTEe THE3Oa  3aIllMTHOTO  3a3eMJICHHUS "@" YCTPOMCTB,
UCIIOJIb3YEMBIX B dKCIIEpUMEHTe, ¢ THe30M «PE» aBToTpancdopmaTtopa Al.

3. CoenuHuTe amnmapaTypy B COOTBETCTBUM CO CXEMOM JJIEKTPUYECKOU
coenquHeHud (pucyHok 5.1) (w1 ompeneneHUss HHAYKTHBHOTO COINPOTHBIICHUS
peakTopa A6 0Oe3 ydera B3aUMHOW HMHAYKTUBHOCTH), WM PUCYHOK 5.2 (s
OTIPE/ICJICHUS] MHIYKTUBHOTO CONPOTHUBJICHUS peakTopa A6 C ydeToM B3auMHOM
WHJIYKTUBHOCTH) WJW PUCYHOK 5.3 (IS ompenesieHHs CKBO3HOTO HMHIYKTHBHOTO

CONPOTUBJICHUS peakTopa A6).
~ 2208

PucyHok 5.2 — Cxema anektpuyeckasa Ne 2 ans BbinonHeHus nabopatopHon paboThbl
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PucyHok 5.3 — Cxema anektpuyeckas Ne 3 ans BbinonHeHust nabopatopHom paboTbl

4. IloBepHUTE pETyJIMPOBOYHYIO PYKOATKY aBTOTpaHcpopmaropa Al B
KpalHee IPOTUB YaCOBOM CTPEJIKU MOJIOKEHHUE.

5. Ycranosute conporusieHue peocrata A20 paBHeiM 20 OM.

6. BximrounTe aBTOMATHYECKHM BBIKIIOYATEIb M YCTPOMCTBO 3allUTHOIO
OTKJIIOUEHUS B 0JfHO(Pa3HOM UcTouHuKe nutanus Gl.

7. Bxmounte Boikmouarenu «CETb» ©Omoxka wmynbrumerpoB Pl wu
aBroTpancpopmaropa Al.

8. AKTUBH3UpYUITE UCIONb3yeMble MyJabTUMETpHI P1.1 u P1.2.

9. Bpamas peryi1npoBOUYHYIO pyKOSITKY aBTOTpaHchopmaropa Al no yacoBoi
CTpeJiKe, ycTaHoBHTEe M 3adukcupyite (¢ momomipto ammnepmerpa P1.2) Tok I
peaktopa, paBHbIM, Haripumep 0,5 A (ro He 6onee 1 A).

10. 3adukcupyiite ¢ nomomibto BonbTMeTpa P1.1 Hanpsixenue U.

11. Orkmrounte BoikItouaTens «CEThy aBroTpancdopmaropa Al.

12. C momoipl0 TpeThero MyjabTuMeTpa Osioka Pl wu3mepbTe omuueckoe
comnpotuBiieHue R peaktopa A6.

13. OTkit0ounTE ABTOMATUYECKUU BBIKIIOYATENb B OAHO(PA3HOM HCTOYHUKE
nutanusg Gl.

14. Otkmounte BoikmouaTeab «CEThy 6moka mynstumeTpoB Pl.

15. Beraucnure mojHOE COMPOTUBIICHUE peakTopa o Gpopmyrie

Z=U/L

16. Beruncnute MHAYKTUBHOE COMTPOTUBIIEHHE peakTopa 1o hopmyie

X=( Z2- Rz)l/z_

TpebdoBanus K oT4YeTy MO J12a00PAaTOPHOIL padoTe

OT4YeT MOJDKEH COAEpIKaTh: TUTYJIBHBIN JIUCT; COJAEP’KaHUE OTYETA; BBEICHUE;
KpaTKHe TEOPETUUYECKHUE CBEJICHUSI; OTTMCAHUE JTA00PATOPHON YCTAaHOBKH; PE3YIbTAThI
J1a00paTopHOI pabOThI; 3aKITIOUCHHUE.
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KonTpoabHbIe BONPOCHI

1. YTo Takoe peakTop U I'Zie OH IPUMEHSIETCS?

2. I3MeHuTcs 1M HHAYKTUBHOCTD IPU PE3KOM YBEJIMUEHUH TOKA?

3. Kakum o00pa3oM MOYHO YBEIUYHUTh HWHIYKTHUBHOCTb, HE HCIOJb3Yys
MarHUTONPOBO/.

4. Bauser M BeJIWYMHA TOKAa HA MWHAYKTUBHOCTH B PEAKTOpax C
MarHUTONPOBOIOM.

5. UeM oTiMYaeTcsi CABOCHHBIN PEaKTOP OT OJUHAPHOTO?

6. H3MmeHuTCs 1M WHAYKTHUBHOCTH CABOEGHHOTO peakTopa eciu Oyner
U3MEHATHCSA PA3HOCTh TOKA B BETBSIX.

7. ECTh 1M TOCTOMHCTBA CIBOEHHOT'O PEAKTOPA IO CPABHEHUIO C OJIUHAPHBIM?
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