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1 BBEAEHUE

BaxHyio 4HacTh TeopeTH4eckoil M Npo(hecCHOHAIBLHOW MPAKTHUYECKOW MOATOTOBKM OOYUYaIOIIMXCS
COCTaBJIAIOT IPAKTUYECKUE U JTaOOPAaTOPHbIEC 3aHATHUS.

CoctaB M cojaepkaHHE NPAKTUUYECKUX M J1a0OPATOPHBIX 3aHATHI HAlpaBlieHbl HA peaH3alHIo
®denepanbHOr0  rocyJapCcTBEHHOIO  00pa3oBaTeNbHOIO  CTaHAApTa CpeiHero  NnpodecCHOHaIBHOIO
o0OpazoBaHusl.

Benymeld  nuaakTuueckoM — LENbHO  NPAKTUYECKUX — 3aHATHH  sBisgeTcss  (OpMHUpPOBaHME
npoeCCHOHATIBHBIX MPAKTHUECKUX YMEHHMH (YMEHMH BBIOJHSATH OIpEeNCHHBIC ACWCTBUS, OIEpaliy,
HE00XO0/IMMBIE B MOCIIEAYIOIIEM B IPO(PECCUOHATIBHOMN AEATENbHOCTH) WIN YU€OHBIX MPAKTHUECKUX YMEHUH
(yMeHuil BBIOMpATh B3JIEKTPOM3MEPUTEIbHBIE NPHUOOPHI, MYCKOPETYIHPYIOLIYIO anmnaparypy, CedeHue
IPOBOJOB W Kalesel, pemiare 3ajayd IO MOJOOPY 3alMTHOM ammaparypsl M Jp.), HEOOXOIUMBIX B
MOCIIEAYIONIEH Y4eOHOM IeATeNbHOCTH.

Benymelh nupakTuyeckod — LeNbl0  JJAOOPATOPHBIX — 3aHATHH  SBISETCA  SKCIEPUMEHTAIbHOE
MOJITBEP>K/IEHUE U NTPOBEPKA CYLIECTBEHHBIX TEOPETUUECKUX MOJOKEHHUH (3aKOHOB, 3aBUCUMOCTEN ).

B cootBerctBUM ¢ paboueit mporpammoin yueOHOW mucuurinHbl «OI1.03 DOnekTpoTexHuka u
AJIEKTPOHUKA» MIPETYCMOTPEHO IIPOBECHUE MPAKTUUECKUX U J1a0OPATOPHBIX 3aHATHUI.

B pe3ynbraTte uX BBIIOIHEHUS, 00y4aIOUIMNICS JOIKEH YMETh:

VYnl. [lonb30BaThCst U3BMEPHUTEITBHBIMH TPUOOpaAMHU

VY a2. u3mepsaTh napaMeTpsl NEKTPUUECKUX 1ienel snekTpoodopynoBanus JJCM;

Y n3. npou3BOAUTH OAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

VY n4. cobaronate Mepbl 6€30MaCHOCTH IIPU PAbOTE € NIEKTPOOOOPYTOBAHUEM U IEKTPHUUECKUMHU
UHCTPYMEHTAMHU;

¥Ya 5 skcminyaTHpoBaTh 3JIEKTPOOOOPYJOBAHME M MEXAHU3MbI IE€peJadyd ABMIKEHHS TEXHOJIOTMYECKHUX
MaIlIMH U anmnapaTos;

VY1 6 cobupark 37EKTPUIECKUE CXEMBI;

VY1 7 uutaTh NpUHLUKIIUAIbHbIE, SJIEKTPUUECKNE U MOHTAXKHbBIE CXEMBI;

Y1 8 npou3BOIUTH pacueThl MPOCTHIX ANEKTPUUYECKUX LIETIEN;

Yo 01.01 pacno3HaBaThb M aHaJIM3UPOBATH 3a/ady W/WiIM NpoOjeMy B MpodeccroHaIbHOM H/WiIn
COLIMAJIbHOM KOHTEKCTE; BBIIEIATH €€ COCTABHBIEC YACTH; ONPEIEISTh 3TAllbl PELICHUs 3a7aud; COCTABIATH
IUTaH JEHCTBUI; ONpeensiTh HE0OXOIMMBbIE PECYPCHI; PEATU30BbIBATh COCTABICHHbIN IJIaH;

VYo 01.02 BnaseTs akTyaJlbHBIMU METOAaMHU pabOThI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

ConeprxkaHne MpakTUYEeCKUX U JIAOOPATOPHBIX 3aHATHH OPHEHTHPOBAHO HA MOATOTOBKY OOYYaroIIMXCS K
OCBOCHHIO TMPO(ECCHOHAIBHOTO MOJIYJIsl TMPOrpaMMbl TOATOTOBKM — CIELUATMCTOB CPEJHEr0 3BEHa IO
CMEUAITBLHOCTHU U OBJIAJICHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

IIK 1.1. Onpenensitb TEXHUYECKOE COCTOSIHME CUCTEM M MEXaHU3MOB IOJBEMHO-TPAHCIOPTHBIX,
JIOPOKHBIX, CTPOUTEIBHBIX MAILIMH C UCIIOJIb30BAaHUEM CPEJICTB AMATHOCTUKH;

1K 1.2. BoINOAHATH periaMeHTHbIE padOThl O TEXHUYECKOMY OOCITY)KMBAHHUIO U PEMOHTY MOBEMHO-
TPAHCTIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MALIUH U 000PYIOBAHUS

A Takike GOpMHUPOBAHMIO 00UUX KOMNEMEHUUIL.

OK 01 Bribupare criocoObl pemieHusi 3aiad NpoPecCUOHANBHON NEATENIbHOCTH MPUMEHUTEIBHO K
pa3IMYHbIM KOHTEKCTaM;

[TpaxTrdeckue u 1a0OpaTOPHBIE 3aHATUS MPOBOJIATCS B paMKaX COOTBETCTBYIOLIEH TEMBI, ITOCIIE OCBOCHUS
JMAAKTUYIECKUX €IMHULL, KOTOpbIe 00ECTIeUMBAIOT HATMYHE 3HAHUH, HEOOXOAUMBIX ISl €€ BBITOJTHEHUS.



2METOAUNYECKHUE YKA3AHUS

Tema 1.1. DuekTpuyeckoe moJje

IIpakTnyeckoe 3ansaTHe Ne 1

Pacuér sxBUBaJIeHTHOM éMKOCTH 0aTapen KOHJIEHCATOPOB
He.]'[]): HAaYUYUTHCA paCCUUTBIBATh LCIIH C KOHACHCATOPpaMMU.

Boinosinus padory, Bol Oynere:
yMmemy:
yI[ 7 9UTaATH MMPUHOUITHAIIBHBIC, SJICKTPUYCCKUC U MOHTAXHBIC CXCMBbI;

£ 8 MMPOU3BOJUTDL PACUCTLI HIPOCTHIX JJICKTPUUICCKUX ueneﬁ;

VYo 01.02 BnaseTs akTyaIbHBIMUA METOaMHU paOOTHI B TPO(PECCHOHANBHOM U CMEXKHBIX chepax;

MarepuanbHoe obecnedeHme: JJIs MPOBEICHUS MPAKTHUECKON paboThl TpeOyeTcs Haau4due
CIEIMAJIbHOM JIUTEPaTyphl, UHTEPHET-PECYPCHI.

3amanue:
1. Pemute 3amaun:
1) YemMy paBHa €MKOCTb TUIOCKOTO KOH/ICHCATOPA C KPYIIIBIMH I1acTuHamMu & 10 M,

ecsu paccrosiHue Mexay miactuiamu 0,01 MM, a oTHOCUTENIbHAS IUAIEKTPUYECKasi IPOHUIIAEMOCTh
IBJIeKTpuKa € = 2,47

2) OnpeaenuTs SHEPTUIO IEKTPUUYECKOT0 MOl KOHAeHcaTopa eMKkocThio 10 Mk® npu

HanpspKEHUU Ha mactuHax 220 B.

3) Ornpenennurte SKBUBAJICHTHYIO EMKOCTh 0aTapeu u3 TPEX MOCIeI0BaTeIbHO
COEIMHEHHBIX KOHIeHCaTOpoB, ecinu C1=C2=C3=3 MxD.

4) Omnpenenure 3KBUBAJICHTHYIO EMKOCTh OaTapen U3 TPEX KOHJIEHCATOPOB, COEAUHEHHBIX
napaiensHo, ecnu Cl=1 Mx®, C2=4 Mx®, C3=5 mxD.

a Bl il A
Cl Cc4 C5 ay 3 C3
_[:'_'D_f,i —i- i %«—:‘[
— 2 i —
C3 C4 3 c4 C4 Cs
Cxesra 1 Cxerza 2 Cxenza 3 Cxerra 4
2. Onpenennurte SKBUBAJICHTHYIO €MKOCTh OaTapen KOoHJAeHCaTOpoB (puc. ).
3. Wcxonupleannbie mpuBeneHb! B Ta0mie 1.
Pucynok 1
Tabmuma 1
No Cl, |C2, |C3, |C4, [C5, 0 Cl, |(C2, |C3, |C4, |[C5,
BapHaHT BapUaHT
CXeM |[MK MK MK |MK |MK cXeM MK |MK MK MK |MK
bl D D D D D bl D () D D D
1 1 1 2 3 4 6 16 4 1 2 1 2 6
2 2 2 3 4 6 1 17 1 2 3 3 4 1
3 3 3 4 6 1 2 18 2 3 4 4 6 2
4 4 4 6 1 2 3 19 3 4 6 6 1 3
5 1 6 1 3 4 4 20 4 6 1 1 2 4
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6 2 1 2 4 6 6 21 1 1 2 3 4 6
7 3 2 3 6 1 1 22 2 2 3 4 6 1
8 4 3 4 1 2 2 23 3 3 4 6 1 2
9 1 4 6 3 4 3 24 4 4 6 1 2 3
10 2 6 1 4 6 4 25 1 6 1 3 4 4
11 3 1 2 6 1 6 26 2 1 2 4 6 6
12 4 2 3 1 2 1 27 3 2 3 6 1 1
13 1 3 4 3 4 2 28 4 3 4 1 2 2
14 2 4 6 4 6 3 29 1 4 6 3 4 3
15 3 6 1 6 1 4 30 2 6 1 4 6 4

IMopsinoK BHINOJTHEHHUS PAadOTHI:
1. IepemnucaTh UCXOAHBIE JaHHBIE CBOETO BapUaHTa
2. HaiiTu Heu3BecTHbIC 3HAUCHUS
Xoxa padoThI:
1. IlepeuepTuTh CXeMy Ui CBOEH 3a1a4u
2. [Tonb3ysch TEOPETUUECKUM MaTEPHATIOM JICKIIUU PEUIUTh 3a/1a4y
3. [IpenocTaBUTh pe3ysbTaT Ha MPOBEPKY MPETIOIABATEIIO.
dopma npeacTaBieHus pe3yJbTarTa:
Otuer o paboTe TOIKEH COAECPKATh:
a) HaMMEHOBAaHHE PadOTHI U eI PadOTHI;
0) MCXO/AHbIE TaHHBIE AJIs pacyeTa (110 BapUaHTaM);B) CXEMY
ANEKTPUYECKON LEIH;
T') pe3yJIbTaThl PacuCTOB; ) BHIBOIBI
1o pabore.

Kpurepun ouenku:

OrneHka «OTJIIMYHOY» CTaBUTCS, €CIIU 3aJJaHUE BBIIIOJHEHO BEPHO.

OrneHka «X0poI1I0» CTAaBUTCSI, €CJIM JOIYIIEHA OJJHA WX JBE OIIUOKU, MPUBEIIINE KHEPAaBUILHOMY
pe3yJIbTaTy.

OneHka «yA0BIETBOPUTENIBHOY CTABUTCS, €CJIN IIPUBEACHO HEMOJIHOE BBITOIHEHHE 3aaHus. OLeHKa
«HEYAOBIETBOPUTEIIHO» CTABUTCSI, €CIIM 3a/laHNE HE BBIIIOJHEHO.

Tema 1.2. 3.]'IeKTpI/I‘leCKI/Ie Hernu MOoCTOAHHOI0 TOKa

IMpakTuyeckoe 3ansaTHE Ne 2

Pacuér nenei co cMeIIAHHBIM COCINHEHUEM Pe3UCTOPOB METOA0M «CBEPThIBAHUS»

Henan:

- HAYYUTBCA «CBOpPAYUBATH» DJICKTPUUCCKYIO IETIb CO CMCITaHHBIM COCIMHCHHUEM PE3UCTOPOB,
OTIpeNieNIATh 00I11ee CONPOTHUBIICHHE 1IETIH.

Beinosnus patdory, Bel Oynere:

ymembn:

VY1 7 unTath NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;

VY1 8 npon3BOANTE PacyeThl MPOCTHIX MNEKTPUUECKUX 1IETEN;
Yo 01.02 BnaseTs akTyalbHBIMU MeTOAaMH paboThl B TPO(EeCCHOHATLHOM U CMEXHBIX chepax;

MatepuanbHoe obecniedeHue: i IPOBEICHUS IPAKTHUECKON pabOThI HAJTMYKE CHEIMATbHBIX
MaTepuaioB U 000pyIOBaHUs HE TpeOyeTCs.

3apanme: Omnpenenure o0IIee COMPOTUBICHUE MEMH PE3UCTOPOB. CXEMBI AIEKTPUICCKUXIIEIEH
npuBeeHbl Ha pucyHKe 1. FicxoaHbIe JaHHBIE BAPUAHTOB MMPUBEACHBI B TA0IHIIE 2.
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Tabmuma 1

Bapuant No cxembI R1 R2 R3 | R4 R5 |R6 R7 | R8 R9
1 1 0 13 28 2 8 [15 22 18 -
2 2 8 9 16 6 9 11 7 4 -
3 3 4 4 7 19 9 [12 27 2 1
4 4 5 10 7 17 10 5 11 29
5 1 10 2 1 7 2 2 16 -
6 2 6 9 24 1 4 7 4 8 -
7 3 5 2 27 9 4 5 26 6 22
8 4 3 1 4 4 10 8 18 11 3
9 1 6 15 5 16 8 5 3 16 -
10 2 7 15 10 6 4 11 20 4 -
11 1 4 8 6 14 1 12 8 14 -
12 2 8 13 20 | 10 7 7 18 6 -
13 3 9 15 26 5 1 2 24 20 7
14 4 5 13 19 | 19 1 8 25 18 | 13
15 1 4 15 23 | 15 4 2 28 11 -
16 3 9 3 7 8 10 10 2 9 20
1]
= {5
1] s 1
s & [——
[ 4 |
] Ny
- ]
8 |
Cxema 1 Cxema 2
o o2
49

Cxema 3

IHopsinok BbINOJHEHUS PA0OTHI:

Pucynok 1

Cxema 4




1. 3yunrte BuABI COEAUHEHUS COIPOTUBIICHUM.

2. N3yunte cxeMy AJIsl CBOETO BapHaHTa, IEPEUEPTUTE, U BBITUIINTE JAHHBIC.

3. Haitnure sxBuBaneHTHOE (00111€€) COMPOTUBIICHUE.

Xon padoTsI:

1. Pa36eiite 1ienb Ha y4acTKH, TJ€ €CTh TOJBKO MOCIEI0BaTeIbHOE, WM TOJIBKO MapauiebHOe
coeaunenue. CIOKUTE ITH COMPOTUBIICHUS B COOTBETCTBUU C ITPABHIIAMH.

2. Haunute cBOpauyMBaTh CXEMy C KOHIA (Ha4aJloOM CXEMBbI SBIISICTCS MECTO, KyJa MOAAaeTcs
HaIpsHKEHHUE).

3. CBopauuBaiiTe cxemy JI0 Te€X MOp, IOKa HE OCTAHETCS OJJHO, YKBUBAJIEHTHOE COIPOTHUBIICHUE.

®opma npeacTaBiIeHus pe3ybTaTa
Otuer 1o paboTe JOHKEH COJIEPIKATh:

a) HaMMEHOBAaHHE PadOTHI U 1EIb PadOTHI;

0) MCXO/AHbIE TaHHBIE AJis pacyéTa (110 BapuaHTaM);B) CXEMY
ANEKTPUYECKOM LEIH;

I) pacyéThl.

Kpurepum ouenkmu:

OueHKa «OTJIIMYHO» CTABUTCS, €CIIM 3a/IaHUE BBIIIOJIHEHO BEPHO.

OIIGHKa XOpOIIO» CTABUTCA, €CJIN X0 BBIITOJHCHUSA 3aJaHUS BepHI)H\/JI, HO 6I>IJIa AonymecHaoaHa
WM JIBE OLIMOKY, MPUBEAIINE K HEMPABUILHOMY PE3YJIbTaTy.

OIIGHKa «YAOBJICTBOPUTCIIBHO» CTABUTCH, €CJIN ITPUBCACHO HCIIOJIHOC BBIITOJHCHUEC 3a1IaHUA.
OIIGHKa «HCYAOBJICTBOPUTCIILHO» CTABUTCH, €CJIU 3aJaHNC HC BBIIIOJIHCHO

IIpakTuyeckoe 3ansitue Ne 3

Pacuér nmenu mocTOSIHHOIO TOKA Pa3HBIMH METOAAMHU

He.]'ll): HAYUYUTBHCA paCCUUTBIBATH ITAPAMETPhI BHGKTpI/I‘{CCKOfI LETIN IMMOCTOAHHOTO TOKAa PAa3HBIMUA
METOJaMH.

Boinosinus padory, Bul Oyaere:

ymemy:

V1 7 untaTh NpUHIUNUAIBHBIE, TEKTPUUECKNE U MOHTAXKHbBIE CXEMBI;

VY1 8 npon3BOANTE pacdeThl MPOCTHIX AIEKTPUUYECKHX IICTICH;
VYo 01.02 BnaseTh akTyaJlbHBIMU METOAAMH paboThl B TPO(EeCCHOHATIBHON U CMEXHBIX chepax;

MarepuanbHoe olecmedeHue: Il NPOBEACHUS NPAKTUYECKOM pabOThl HAIWYME CHEIHMaTbHBIX
MaTepuaioB U 000pyI0BaHuUs HE TpedyeTcsl.

3apanme: OrmpenenuTs TOKM B IIENU: METOJOM Y3JIOBBIX M KOHTYPHBIX YypaBHEHUH, METOJ0M
HAJIOKEHUS, METOJIOM Y3JIOBOTO HANpsDKEHUS, METOAOM KOHTYPHBIX TOKOB. CocTaBpTe OamaHc
MouTHOCTeH. CXeMbl AIIEKTPUUYECKHUX Ienel MpHuBeaeHbl Ha pucyHke 3. McXoJHble 1aHHbIE BapUAaHTOB
npuBeeHbl B Tabmuie 1.

Tabmuma 1
Bapuant Ne E;, E2, Ri;, |[R2, [Rs, Bapuant Ne E;, | Es, Ri, Rz, |Rs,

cxemol | B B Om [Om [Om CXEMBI B B Om |Om [OMm
1 1 100 (80 1 5 20 16 2 150 {70 3 2 23
2 2 110 (70 2 4 21 17 3 140 (80 2 3 24
3 3 120 60 3 3 22 18 4 130 (70 1 4 25
4 4 130 50 4 2 23 19 1 120 |60 1 5 20
5 1 140 60 5 1 24 20 2 110 50 2 1 21
6 2 150 {70 4 1 25 21 1 100 80 3 1 22




7 3 140 |80 3 2 20 22 2 110 70 @4 2 23
8 4 130 [70 2 1 21 23 3 120 60 5 3 24
9 1 120 |60 1 2 22 24 4 130 50 @4 4 25
10 2 110 S0 1 3 23 25 1 140 60 3 3) 20
11 1 100 (80 2 4 24 26 2 150 70 2 4 21
12 2 110 [70 3 5 25 27 3 140 80 1 3 22
13 3 120 60 4 3 20 28 4 130 70 (1 2 23
14 4 130 |50 5 3) 21 29 1 120 60 2 1 24
15 1 140 4 1 2 110 50 3 2 25

22 30
SAONGRO
U UL
3

Cxema Ne Cxema Ne2 Cxema Ne

Cxema Ne4

Pucynok 1

ITopsinok BbINOJIHEHHUs PadOTHI:
1. IlepenucaTh UCXOAHBIE JAHHBIE CBOETO BapUaHTa
2. HaiiTu Heu3BecTHbIE 3HAUECHUS
Xoxa padoThI:
1. IlepeuepTuTh cXeMy /Ui CBOEH 3a1auu
2. [Tostb3ysch TEOPETUYESCKUM MAaTEPHATIOM JICKITUH, PEIIUTD 33]1a9y
3. IlpenocTaBUTh pe3ynbTaT Ha IPOBEPKY MPEIOIaBATEIIIO.

®opma npeacTaBJieHNs pe3yJbTaTa

Otuer o paboTe JOMKEH CONEePHKATh:

1) HauMEHOBaHHE PaOOTHI U 1IENb PabOTHI;

€) MCXOJHbIE JaHHbIE AJis pacy€Ta (110 BapuaHTaM);
) CXema IEKTPUUECKON IeMH K KXol 3aaaue;
3) pe3yabTaThl pacy€ToB;

1) BBIBOJIBI 11O paboTe.

Kputepun onenku:

O1eHKa «OTJIMYHO)» CTABUTCS, €CIIN 3a/IaHUE BBITTOJTHEHO BEPHO.

O1eHKa «XOpOIIIOY» CTABUTCS, €CJIA XOJ1 BBHITIOJIHCHHUS 3aJ]aHuUsI BEPHBIN, HO ObLIa JOMYIIIEHAOAHA WITH
JIBE OLITNOKY, MPUBEAIINE K HEMPABUILHOMY PE3YJIbTaTy.

O1eHKa «yI0BJIETBOPUTEIHHOY CTABUTCS, €CJIM MMPUBEICHO HETIOJHOE BHITIOJTHEHNE 3aJaHus.
OLeHKa «HEYAOBJIETBOPUTEIBHOY» CTABUTCS, €CIIH 33JJaHUE HE BBIMOJIHEHO.

Tema 2.1. MarHuTHOe 10JI€, €r0 XapPAKTEPUCTUKH

IpakTnyeckoe 3ansitue Ne4

Pacuér MarHuTHBIX Henei
Iesb: HAYYUTHCS PACCUUTHIBATH MArHUTHBIE LEMU IOCTOSHHOTO TOKA.

Boinosinus padory, Bbl Oynere:




ymemy:
V1 7 untaTh NpUHIUIUAIBHBIC, SJIEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

V1 8 mpon3BOUTH PACUETHI MMPOCTHIX dJEKTPHUECKUX LIETIEH;
VYo 01.02 BnaseTs akTyaJbHBIMUA METOIaMHU pabOTHI B MPO(ECCHOHANBHOM U CMEXHBIX chepax

MarepuajibHoe obecnedeHne: s IPOBEICHHS PAKTHUSCKON pabOThl HAJTMYKE CIICIHATBHBIX
MaTepuaioB U 000pyIOBaHUs HE TpeOyeTCs.

3aganue:
Pemnre 3anauu:

1 KakuMm gomkeH ObITh HAMarHUYMBAIOIIMN TOK KaTyIIKH HHIYKTUBHOCTH, nMetomiei 200
BUTKOB, YTOOBI €€ HAMarHMYMBAOIIIAsl CHJIa CO3/Ialla B YyT'YHHOM KOJIbIIE MATHUTHBIA TOTOK
0,000157 B6? Cpennuii paguyc 9yryHHOTO KOJIbIIAa 5 CM, a IUaMETpP €ro CeYCHHs 2 CM
(pucyHOK 3).

2 3aMKHyTas MarHUTHAs 1eTb (PUCYHOK 4) BBITIOJIHEHA U3 TUTACTHUH TPaHC(HOPMATOPHOU CTaIH.
CKOJIbKO BUTKOB JIOJDKHA UMETh KaTymika ¢ TokoM 0,5 A, 9ToObI co37aTh B CEpACUHUKE
MarHuTHeIi notok 0,0016 B6?

3 MarunuTHas 1enb, n300pakeHHas Ha PUCYHKE 5, aHAJIOTMYHA MAarHUTHOW LENU MPebIIyIero
IIpUMepa, 3a UCKIIOYEHUEM TOTO, YTO OHA UMEET BO3AYIIHBIN 3a30p 5 MM. Kakumu 10mKHBI
OBITH HAMArHWYMBAIONIAs CUJIA ¥ TOK KAaTYIIKHU, YTOOBl MATHUTHBIHN MOTOK OBLIT TAKUM K€, KaK
U B npeaslayem npumepe, To ects 0,0016 BO?

4 PacueTroMm HalJeHO, YTO MarHUTHBIN MOTOK TpaHchopmaTopa 72000 Mkc. Tpebyercs
paccuuTaTh HaMarHUYMBAIOIIYIO CUITy U HAMarHMYMBAIOIIUN TOK IEPBUYHOM OOMOTKH,
umeromieit 800 BuTkoB. B cepaeunuke Tpancopmaropa umeercs 3azop 0,2 mm. Pasmepsl
CepJIeYHHKa TpaHChopMaTopa MoKa3aHbl Ha pucyHke 6. CeueHne cepievHrnKa 6 oM.
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ITopsinok BeINOJHEHHs padoOTHI:

1. [TepenucaTh UCXOIHBIE TaHHBIE CBOETO BapHaHTa
2. Haiitu Hen3BeCTHBIE 3HAUYECHUS

Xoxa padoThI:
1. [TepedepTuTh cxeMy JUIsl CBOCH 3aa4u
2. [Tonp3ysich TEOPETUUECKUM MaTEPUATIOM JICKIIUU PELIUTh 3a/1a4y
3. [IpenocTaBuTh pe3ynbTaT Ha MPOBEPKY MPETOABATEIIO.

®opma npeacTaBiIeHus pe3ybTaTa
Otuer 1o paboTe JOHKEH COJIEPIKATh:

a) HauMEHOBaHHE PadOThI U 1IeNb PabOTHI;
0) MCXOJIHBIE TaHHBIC JJIA PAcueTa;

B) pE3yJIbTaThl PaCUCTOB

;T) BBIBOJIBI IO padoTe.

Kpurepum ouenkmu:

OlLieHKa «OTJIMYHO» CTABUTCS, €CIIM 3a/IaHUE BBITIOJTHEHO BEPHO.

OIIGHKa «XOpOoMO» CTABUTCH, €CJIN XO/J BBIIIOJHCHHA 3aJaHUA BepHI)If/'I, HO OblIIa aonyumcHaoaHa uin
JIBE OLINOKY, MPUBEAIINE K HEMPABUILHOMY PE3YJbTaTy.

OrieHKa «yI0BJIETBOPUTEIHHO» CTABUTCS, €CIIU IPUBEACHO HETIOJIHOE BBINMOIHEHUE 3a1anus1. O1ieHKa
«HEYIOBIETBOPUTEIILHO» CTABUTCSI, €CIIH 3a/IaHHe HE BBITIOTHEHO.

Tema 3.1. 3.]IeKTpI/I‘leCKI/Ie eI IMIEPEMEHHOI0 TOKa

IIpakTuyeckoe 3ansaTue NeS

Pacuér mapamMeTpoB oaHO(pa3HOI LeNH ePeMEeHHOr0 TOKAa
eab: HayuYUTHCS pacCUUTHIBATH TapaMeTpbl OJHO(A3ZHON 1IENH TEPEMEHHOT0 TOKa.

Beimosinus padory, Bei Oyaere:

ymemy:
V1 7 uutaTh NpUHIIUTHATIBHBIC, SJIEKTPUUECKHNE U MOHTAXKHBIE CXEMBI;

Vn 8 MPOU3BOAUTDH PACUCTHI MPOCTHIX JJICKTPHUICCKUX ueneﬁ;

VYo 01.02 BnaseTh akTyalbHBIMU METOAaMH paboThl B PO(ecCHOHANBbHOM U CMEXHBIX chepax;

MarepuanbHoe obecniedeHue: 111 MPOBECHUS MPAKTHUECKOW padOThl HAIMYKE CIIEIIUATTbHBIX
MaTepuaiaoB U 000pyIOBaHUs HE TpeOyeTcs.

3anaHme: IPOU3BECTH pacueT NapaMeTPOB LIETIH MEPEMEHHOIO TOKAa B COOTBETCTBUH C
MCXOJIHBIMHU JJAaHHBIMH BapuaHTa B Tabmuie 1:
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Tabmuma 1

Bapuant I, A f, ' 2\, Tpaj.
1 57 51 -9
2 79 94 -9
3 112 32 14
4 295 64 6
5 172 58 18
6 77 93 -66
7 163 27 68
3 152 41 -49
&) 237 84 60
10 219 40 -46
11 7 23 -27
12 213 83 46
13 36 41 -28
14 176 17 -52
15 152 51 -58
16 193 63 -56

ITopsinok BbINOJHEHHUS PadOTHI:
1. IlepenucaTh UCXOAHbBIE JaHHbIE /I CBOETO BapUaHTa
2. IlpousBectu pacyer mapameTpoB
3. HauepTuTh KpUBYIO H3MEHEHUS BEIMYUHBI BO BPEMEHH (CHHYCOH/IY), @ TaK e BEKTOPHYIO
JyarpaMmy B COOTBETCTBHUHM C ITapamMeTpaMH.

Xon pa6orsI:
1. Ilepenuinte UCXOIHBIE TaHHBIE
2. Onpenienure cienyronue napaMeTpbl: aMIUIMTYJHOE 3HAUYCHUE TOKa; IIEPHO/I; YTIOBYIO
9acTOTYy.
3. 3anmmure BBIPAXKCHUC IJII MTHOBCHHOI'O 3HAYCHHA TOKA
4. HauepTuTe CHHYCOM]ly, OTMETHB Ha HEl MepHo/], HauaJIbHYIO (pa3y, aMIUIUTYTHbIE 3HAUCHHUSL.
5. HauepTute BEKTOpHYIO TMarpaMmy TOKa, MOJIb3yACh TPAHCIIOPTUPOM.

®opma npeacTaBieHUs pe3yabTaTa
Otuet no paboTe TOHKEH COAEePKaTh:

a) HaUMEHOBaHUE PadOTHI U LIE€Tb PabOTHI;0)
VCXOJHBIC JTaHHBIE JJISl pacyeTa;

B) pe3yJbTaThl PaCYETOB; YEPTEIKHUT)
BBIBOJIBI 110 paboTe.

Kpurepun onenku:

OneHka «OTJIIMYHOY» CTAaBUTCS, €CIIN 3aJaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIIO» CTABUTCS, €CIIM X0/ BHITIOJTHEHUS 33/1aHUS BEpHBIN, HO ObLIa IOMYIIEHA0IHA UITH
JIBE OIIMOKH, MPUBEIINE K HETIPABUILHOMY PE3YIIbTaTYy.

OI_ICHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIN NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3a1aHWs.
OI_[CHKa «HCYIOBJICTBOPUTCIIBHO» CTABUTCH, CCJIN 3aIaHUC HC BBIIIOJIHCHO.

IIpakTuyeckoe 3ansaTue Ne6

PacuéT nenu nepeMeHHOro ToOKa co CMelIAHHBIM conpoTuBJjeHueMm R,L u R,C

HCJI b: HAY4YUTbBCA PACCUUTHIBATH OI[HO(l)aSHBIe oenmnu IMnEepeMEHHOIO TOKa CO CMCHIAHHBIM
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COIIPOTHUBJICHUEM.

Boinosinus padory, Bbl Oynere:
yMemy:
yI[ 7 9UTaThH MPUHIUITHAIIBHBIC, SJICKTPUYCCKUC U MOHTAXHBIC CXCMBbI;

VY1 8 Npon3BOAUTH pacueThl MPOCTHIX AIEKTPUUYECKUX LEMeil;
Yo 01.02 BrageTh akTyaJIbHBIMA METOZaMHU PaOOTHI B MPO(eCCUOHATBLHON  CMEXKHBIX cdepax;

MarepnanbHoe o0ecmeyeHMe: i IPOBENEHUS IPAKTUYECKOW padOThl HaJIWYME CIELHMATIbHBIX
MaTepHaoB U 000PYAOBaHUsS HE TPeOyeTCsl.

3amanue:

B nenu ¢ nepemennbiM HanpsbkenueM U u cranpapTtHoil wactoroit 50 11 BKIIOUEHBI TOCIIE0BATEIEHO
aKTUBHOE COIPOTHBIIEHHE R, KaTyllka MHAYKTUBHOCTH C CONPOTUBIEHHEM X JMOO KOHAEHCATop C
émkocTbio C. OnpenenuTs TOK B 1IENH, HANPSKEHUE Ha 3JIEMEHTaX, IOCTPOUTh BEKTOPHYIO AUArpaMMy.
Onpenenutb akTUBHYIO, PEAKTUBHYIO U MOJHYIO MOLTHOCTh. VIcxoaHble naHHble B Tabnuue 1.

Tabmuua 1

Bapuantr |U, B R,Om [XL,Om |C, MkD Bapuant U, B R,Om [XL,Om |[C, Mk®D

1 100 30 10 - 16 160 25 - 70

2 120 25 15 - 17 170 20 - 80

3 130 20 20 - 18 180 35 - 90

4 140 35 25 - 19 190 40 - 100

S) 150 40 30 - 20 200 10 - 110

6 160 10 35 - 21 100 15 - 120

7 170 15 40 - 22 120 20 - 130

8 180 20 45 - 23 130 25 - 140

9 190 25 - 150 24 140 30 35 -

10 200 30 - 160 25 150 25 40 -

11 100 35 - 20 26 160 30 45 -

12 120 40 - 25 27 170 35 50 -

13 130 45 - 30 28 180 40 20 -

14 140 50 - 70 29 190 45 25 -

15 150 30 - 80 30 200 50 30 -
ITopsinok BbINOJIHEHUS PadOTHI:
1. Beinumure gaHHbIe B COOTBETCTBUU C BAPUAHTOM.
2. IIpousBenure pacueTsl TOKa, HAIIPSDKEHUM HA DJIEMEHTAaxX, U MOILIHOCTEH LIENH IIEPEMEHHOI0 TOKa
3. [Toctpoiite B MacmiTabe BEKTOPHYIO AUArPAMMY.
Xon padoTsI:
1. Haueptuts cxemy 2JIeKTpHUYECKON LIENH B COOTBETCTBUM C BAPHAHTOM.
2. [Ipou3sBecTn pacyeT TOKa, HANPSYKEHUH, MOIIIHOCTEN B COOTBETCTBUHU C TEOPETUYECKUM MATEPUATIOM.
3. [TocTponTh BEKTOPHYIO [UarpaMmy: CHadaja OTKJIAJIbIBAETCSA BEKTOP TOKA, 3aT€M BEKTOP aKTUBHOI'O

MaaACHU HAIIPSXKCHUSA. I[anee OTJIOXKUTH BCKTOP PCAKTUBHOI'O ITaJICHUS HAIIPSAKCHUS.

[IpousBecT reOMETPUUYECKOE CIOKEHUE ATUX JBYX BEKTOPOB: CyMMapHBIN BEKTOP JOJKEH
COBIIA/IATh C PACUETHON BEJIMYMHOW HAMPSHKEHUS.
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®opma npeacTaBJeHNs pe3yJIbTaTa
OTueT 1o paboTe TOKEH COJePKATh:

1) HauMEHOBaHWE PabOTHI U 11e€7Tb PAOOTHI;E)
MCXOJIHBbIEC IAaHHbIC JJIS PacyeTa;

)K) pe3ybTaThl PacuCTOB;3)

BBIBOJIBI IO padoTe.

Kpurepum ouenku:

OrneHka «OTJIMYHOY CTaBUTCS, €CIIU 3aJJaHHE BBIIIOJHEHO BEPHO.

OreHKa «XOpOoILI0Y» CTABUTCS, €CJIM X0/ BHIIIOJIHEHUS 3aJJaHUs BEPHBIH, HO ObLIa JOMYIIEHA0AHA WIH
JIBE OITMOKY, MPUBEAIINE K HEMPABUILHOMY PE3YJIbTATY.

OneHka «y0BIECTBOPUTEIBHOY» CTAaBUTCS, €CIIU MPUBEICHO HEMOJIHOE BhIOMHEHUE 3a1aHus. O1ieHKa
CHCYHOOBJICTBOPUTCIILHO» CTABUTCA, CCJIN 3aJaHUC HC BBIIIOJIHCHO.

IIpakTnyeckoe 3ansiTue Ne7

PacuéT nenmn nepeMeHHOro ToKa co cMemaHHbIM conporusieHueM R,L,C. IlocTpoenue BeKTOPHOM
AHATPAMMBI.

Iesb: HayuyuTbCA PAacCUUTHIBATh OAHOGA3HBIEC LIENU MEPEMEHHOI0 TOKa CO CMEIIaHHBIM
CONPOTUBIICHUEM, U CTPOUTH BEKTOPHYIO JUArpaMmy JUIsl TAKOU LIETIH.

Boinosinus padory, Bel Oyaere:
ymems.
yII 7 9uTaThH MNPUHOHUIIAAIBHBIC, SJICKTPUUCCKUEC 1 MOHTAXKHBIC CXCMbI;

Y1 8 npou3BOAUTH pacyeThl MPOCTHIX AMEKTPUUECKUX LIETIEH;
VYo 01.02 BnaseTs akTyaJbHBIMU METOIaMHU pabOTHI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

MarepunanbHoe obecniedeHue: /i IPOBEIECHUS IPAKTUUECKON pabOThI HAJTMYKE CHEIHaIbHBIX
MaTepHajoB U 000PYAOBaHUS HE TpeOyeTCs.

3ananmne:

1. B menun c mnepemeHHbIM HanpsbkeHueM U u  cranpgaptHodt yactoto 500l  BKIIOYEHBI
NIOCJIEZIOBATENIBHO AKTUBHOE CONPOTHBIIEHHE R, KaTylika MHIYKTUBHOCTH C CONPOTHBIICHHEM X| U
KOHJIEHCATOp C COMpOTHBIEHHEM XC. OnpenenuTh TOK B LIE€NH, HANPSKEHUE Ha 3JIE€MEHTax, OCTPOUTH
BEKTOPHYIO0 Juarpammy. OmnpenennTs akTHBHYK, PEaKTUBHYIO U IIOJIHYKH0 MOIIHOCTH. McxonHble
aHHbIE B TA0OIHIE 6.

Tab6muna 6

Bapuant U, B R, Om é; g;’ BapHUaHT U B R, Om é; C, Mmx®
1 50 23 |36 32 16 60 6 31 33
2 70 14 48 50 17 80 14 10 38
3 90 10 |17 11 18 100 6 54 48
4 110 5 21 57 19 120 19 33 43
5 130 19 |53 34 20 140 24 23 46
6 150 20 |59 23 21 160 20 27 50
7 170 14 (34 15 22 180 17 58 39
8 80 6 [50 54 23 200 23 52 59
9 100 21 37 60 24 100 13 6 46
10 120 7 |16 48 25 110 11 22 40
11 140 19 |26 31 26 120 11 8 53

| 12 | 160 | 16 [50 |20 | 27 | 130 |14 |37 | 48 |
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13 180 14 51 44 28 140 |20 52 10
14 200 10 (15 21 29 150 |6 23 59
15 220 13 [39 60 30 160 |20 30 33

HOpHI[OK BbIINOJTHCHUA paﬁ()TbI:

1. BeinuiuTe 1aHHBIE B COOTBETCTBUH C BAPHAHTOM.
2. [IpousBenure pacyeTsl TOKA, HAPSHKEHUI HA DJIEMEHTaX, U MOUTHOCTEH LIeTH IePEMEHHOT0
3. [Toctpoiite B MacmiTabe BEKTOPHYIO JUarpammy.

Xon pa6orsI:

1. HauepTuTth cxeMy 3JE€KTPUUECKOM 1IENHU B COOTBETCTBUU C BAPUAHTOM.

2. IlpousBectu pacueT ToKa, HaNpsKEHNUH, MOIIHOCTEH B COOTBETCTBUU C TEOPETUUECKUM
MaTepHaJIOM.

3. IlocTpouTh BEKTOPHYIO AMAarpaMMy: CHauyajla OTKJIA/IbIBAETCS BEKTOP TOKA, 3aT€M BEKTOP
AKTHUBHOTIO MaJIeHUs HanpsbKeHus. Jlanee 0TJI0KUTh BEKTOPbl PEaKTUBHBIX M1aJI€HUI HANPSKEHUN Ha
KaTylIKe U KoHjaeHcaTope. [Ipous3BecTu BbIYMTaHUE PEaKTUBHBIX NaIeHUM HANpsHKeHUH, a 3aTeM
FE€OMETPUUECKOE CJI0KEHNE aKTUBHOT'O M PEaKTUBHOTO BEKTOPOB: 3TOT CYMMAapHbII BEKTOP AOKEH
COBIIAJIAaTh C PACUETHOHN BETMUYNHON HANpPSKEHUS.

®opma npeacTaBJIeHNs pe3yJbTaTa

Otuer 1o paboTe 10JIKEH COJepPKATh:

1) HauMEeHOBaHME pabOThI U LIE€Ib padOThI;

K) MCXOJHBIC JaHHBIC JIJIsl pacuera;

J) pe3yabTaThl pacucTOB;

M) BBIBO/IBI 11O paboTe.

Kpurtepuu ouenku:

OrneHKa «OTJIIMYHO» CTABUTCS, €CIIH 33JJaHHE BBIITOIHEHO BEPHO.

OreHKa «XOPOIIIOY» CTABUTCS, €CIIHM X0/ BRITIOJTHEHUS 3a/1aHUS BEPHBIN, HO ObLIA IOMyIIeHa
OJIHA WJIM JIBE OIIMOKM, IPUBE/IINE K HEITPABUILHOMY PE3YJIbTaTy.

OreHKa «yI0BJIETBOPUTEIBEHOY CTABUTCS, €CIIU TPUBEACHO HEMOJIHOE BHIIOJHEHNE 33/ 1aHUSI.

OreHKa «HEy/I0BIETBOPUTENILHOY» CTABUTCS, €CIIH 3a/laHHE HE BBITIOJIHEHO.

Tema 3.2. Tpexdasubie nenu

IIpakTyeckoe 3ansaTue Ne§
Pacuér TpéxdaszHoil nenu nepeMeHHOro ToKa

Leab: HAYYUTHCS PACCUUTHIBATH OHO(A3HOM 1IEMU TEPEMEHHOTO TOKA.
Boinosinus padory, Bel Oynere:
ymemy:
V1 7 untaTh NpUHIUNUAIBHBIE, JEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

VY1 8 npon3BOANTE PacyeThl MPOCTHIX ANEKTPUUECKUX 1IETEN;
Yo 01.02 BnaseTh akTyalbHBIMU METOAaMH PaboThl B TPO(HEeCCHOHATLHOM U CMEXHBIX chepax;

MarepuanbHoe obecniedeHue: 1l MPOBEICHUS MPAKTHUECKOW padOThl HAIMYKE CIIeIIUATTbHBIX
MaTepuaioB U 000pyIOBaHUs HE TpeOyeTcs.
3ananue:
[IpuéMHUK SIEKTPOIHEPIUH, COCOUHEHHBIA 3Be3/10i, BKIIOYEH B CETh C JIMHEHHBIM ((a3HbIM)
HanpsokenueM U. Omnpenenurte nuHeWHble W (Qa3HbIe TOKH, AaKTHBHYIO, PEAKTHBHYIO U TIOJTHYIO
MOIIHOCTH Bcel nenu. [Io qaHHBIM cBOero BapuaHTa 3apucyite cxeMy. MIcXo/iHbIe JaHHbBIE MPUBEICHbI
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B TaOmuie 1.

Tabmuma 1

= = = = p= = =
% m | A 5 5 5 <OE <Oc" g" % 8" 8“
3 5 15 |2 |8 g |2 |% = =% % =
1 310 - - 6 8 2 - 8 - - 6
2 - 220 8 - 10 - 6 - - 5 15
3 220 - 6 10 - 8 - - 5 - 10
4 - 127 - 5 6 10 - - 10 - 8
5 310 - 5 - 6 10 - 15 - - 8
6 - 310 6 - 6 - 8 - 10 8 -
7 220 - - 10 12 5 - 6 - - 8
8 - 220 10 - 12 - 8 - - 12 10
9 310 - 16 10 - 6 - - 8 - 25
10 - 310 - 25 8 10 - - 10 - 6
11 220 - 5 - 6 10 - 15 - - 8
12 - 220 6 - 6 - 8 - 10 8 -
13 127 - 8 - 10 - 6 - - 5 15
14 - 127 6 10 - 8 - - 5 - 10
15 220 - - 5 6 10 - - 10 - 8
16 - 220 5 - 6 10 - 15 - - 8
17 220 - 6 - 6 - 8 - 10 8 -
18 - 127 - 10 12 5 - 6 - - 8
19 127 - 10 - 12 - 8 - - 12 10
20 - 220 16 10 - 6 - - 8 - 25
21 310 - - 25 8 10 - - 10 - 6
22 - 127 5 - 6 10 - 15 - - 8
23 310 - 6 - 6 - 8 - 10 8 -
24 - 220 6 - 6 - 8 - 10 8 -

Ilopsinok BbINOJIHEHHS PadOTHI:
1. BemuiuTe 1aHHbIE B COOTBETCTBUU C BAPUAHTOM.
2. IlponsBenTe pacueTsl.
3. HaueprtuTte cxemy.
Xon pa6orsI:
1. BemuimurTe UCXOAHbBIE TaHHBIE.
2. Onpenenvte BEINIHHBI HAIPSHKESHUN U TOKOB B (ha3ax.
3. PaccumnraiiTe BeTMUMHBI MOIIIHOCTEH B Tpex(a3HOH IIeTH.
4. TlocTpoiiTe cxemy JiJIsl CBOETO BapHaHTA.

dopma npeacTaBeHNs pe3yabTaTa
Otuer no paboTe JOHKEH COJIEPIKaTh:

a) HaMMEHOBaHUE paboTHI U LeNb padoThI;
0) UCXOAHBIC JAaHHBIC JIJIS pacuéTa;

B) CXEMY AJIEKTPUUYECKOH TIeTH;

I') pe3ysibTaThl pacuéToB;

1) BBIBOJIBI TIO paboTe.

Kpurepum ouenkmu:
OrneHka «OTJIIMYHOY CTAaBUTCS, €CIIU 3aJJaHHe BBIIIOJHEHO BEPHO.

O1eHKa «XOPOIIIOY» CTABUTCS, €CITH XOJ BBIMTOJTHEHUS 3a/IaHUs BEPHBIN, HO ObLiIa JOITyIIIeHA
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OJlHa WJIM JIB€ OLIMOKH, PUBEALINE K HETIPABUILHOMY PE3YJIbTaTYy.
OLieHKa «yA0BJIETBOPUTEIBHOY» CTABUTCS, €CIIU MPUBEACHO HETIOIHOE BBITOJIHEHHUE 3aJaHusl.
OrneHka «HEeyA0BIECTBOPUTEIHHOY» CTABUTCS, €CIH 3a/1aHHUE HE BBIITOJIHEHO.

Tema 4.1. TpanchopmaTopsbl. JileKTpUYeCKHe MAIIMHBI IOCTOSTHHOTO U IIePEMEHHOI0 TOKa
IIpakTnueckoe 3ansaTHe Ne9

Pacuér mapaMeTpoB 3JEKTPUHYCCKUX MAIIIUH
IIe.m:: HAaY4YUTBHCA paCCUUTBIBATH MAPAMETPBI SJICKTPUICCKUX MalllH.

Boinosinus padory, Bel Oyaere:
ymemsw.

VY1 7 yntaTh NPUHIUIUAIbHBIE, IEKTPUUECKUE U MOHTAXKHBIE CXEMBI;
Y1 8 npou3BOAUTH pacueThbl MPOCTHIX AEKTPUUECKUX LIETIEH;
VYo 01.02 BnaseTs akTyallbHBIMU METOAaMH paboThl B TPO(ecCHOHANBHOM U CMEXHBIX chepax;

MarepuaiabHoe o0ecniedeHue: s IPOBEJACHUS IPAKTUICCKON paObOThl HAJTMYUE CIICIIHATBHBIX
MaTepualioB U 000pYyI0BaHMsI HE TpeOyeTcs.

3aganue:
Pemmnre 3amaun

1. Haiitu ko3 dunment tpanchopmaiuu, €ciiu B peKUME X0JIOCTOr0 X0/Ia HANPSHKSHUS Ha
BTOpHUHOI 00MoTKe Tpancopmaropa 20; 110; 330 u 1100 B. TpanchopmaTop MOAKIIOYEH K CETH
nepeMeHHoro Hanpspbkenus 220 B.

2. HampspkeHnue nepBHYHONM 0OMOTKH TpaHcopmaropa paBHo 6,3 kB. Onpenennts
Kod(duUIMeHT TpaHchOopMaIIIH, €CITH B PEKUME XOJIOCTOT0 X0/Ia HAMPsHKEHUS Ha BBIBOJAX €ro
BropruyHOi 00MoTKHM 400 B. HaliTh uncio BUTKOB NEpBUYHON OOMOTKH, €CJIM YHCIIO BUTKOB
BTOPUYHONU 00MOTKHM paBHO 150.

3. OmgHodasubii TpaHcHOPMATOP UMEET CIEAYIONNE MapaMeTPhl: Syoy = 25 KB A; U jh0m =
6000 B; Ip =5 % |1 you. HaiiTu TOK X0M0CTOTO X012 Tpanchopmaropa npu HanpsbkeHusax U = 0,5;
0,75u 1,1 U 1 4oy, YIUTBIBAS, YTO MATHATOIIPOBO] HAXOIUTCS MPH BCEX YKA3aHHBIX HAMPSIKCHHSIX B
HACBIIICHUH.

4. HailTu TOKM BTOPUYHOM U MEPBUYHON 0OMOTOK TpaHCchopMaTopa € Syoy = 25 KB-A; Ujyon =
380 B; Usuow = 110 B ipu aBapuitHOM KOPOTKOM 3aMbIKaHUU. OTHOCUTENIBHOE HAIIPSHKEHNE
KOPOTKOTI'O 3aMbIKaHUsI cocTaBiisieT 4 %.

5. C kakum KIIJ[ paGotaer ABUrarensb nocieoBaTeaIbHOr0 Bo30yK/I€HHUS, BKIIOUEHHBIH B CETh
Hanpsokenuem 220 B, ecii mosie3Hast MOIITHOCTE Ha ero Bary 4,2 kBT, a Tok sikopst paBeH 21 A?

6. Haittu D/IC, uHaynIpyeMyto B SIKOpe IBUTATENs 'TOCTOSHHOTO TOKA, €CIU MPU 4acTOTe
BparieHus asuratens 1500 o6/MuH MarHUTHBIN TOTOK mojtoca He mipeBbimaet 0,017 BO, a
nocTossHHBINA KoddurmeHt Cg = 8,5.

7. JIBUTartenb MOCTOSTHHOTO TOKA HE3aBUCHMOT'O BO30YKICHHS HMEET CIICYIOIIHE
HOMHHAIBLHBIC TTapaMeTpbl: PHOM = 130 kBt; Unom = 220 B, n = 600 06/MuH; 1 = 92 %; Ra = 0;01
OmMm; Cy = 65. OnpenenuTh HOMUHAIBHBIN TOK ,gkops, D/]C 1 Bpaliaomuii MOMEHT. JBUTATENS,
MarHUTHBIN MMOTOK OJHOTO MOJIF0CA U JIEKTPOMATHUTHYIO MOIIHOCTb.

8. JlBurarenb IMOCIIeIOBaTeILHOTO BO30OYKICHUS UMEeT cieayromniue mapamerpsl, UHoMm = 440
B; Is nom = 200 A; Ra = 0,05 Om; HOMUHATBHOE COMIPOTUBIIEHHE 0OMOTKH BO30YXAeHUsS RB HOM =

=0,03 Om. Haiitu D/1C, 351eKTpOMarHUTHYIO MOIIIHOCTh H MOIIIHOCTb, TTOJIBOJAMMYIO K JIBUTATEITIO.

9. Bpamaronuii MOMEHT aCHHXPOHHOT'O JJBUTATENIS IPH YacTOTE BpaleHus ero poropa 1440
00/muH paseH 500 H- M. Onipenennuth MOIIHOCTb, Pa3BUBAEMYIO IBUTATEIIEM.

10. Potop acuaxpoHHOTO BUTaTENA Bpamaercs ¢ yactotoil 1440 o6/mMuH, mpuyeM OT ceTH

noTpedIseTcss MOIHOCTh 55 KBT. UeMy paBHBI MOIIHOCTh Ha BaJly ABUTATENsl U Pa3BUBACMBIH UM
MOMEHT, €CJIM MOIIIHOCTh TOTEPH B JIBUTATENIE COCTABIsET 5 KBT?
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11. ACHHXpPOHHBIN JIBUTATEIh co3AaeT Bpamaromuii momeHT 580 H- M mipu wactore
BpameHus 585 06/MuH. OnpenenuTh MOIHOCT Ha Bay IBUTaTeNs; MOTPEOIsIeMyI0 UM aKTUBHYIO U
MOJIHYIO MOIIHOCTH, €CJU KIif -paBeH 85 %, ,a cosg = 0,8.

12. Tpexda3Hblii aCHHXPOHHBIN IBUTATENH C (Pa3HBIM POTOPOM MOTPEOISIET OT
cetumoIHocTh P; = 28 kBT nipu Toke [ = 140 A u nanpspkenuu 220 B. Halitu ki u
K02(PPHUIIMEHTMOIIHOCTH JIBUTATEIIS COS(, €CIIN TI0JIe3Hass MOLTHOCTh Ha ero Baiy Py = 23,4
kBT.

13. Onpenenute MOIHOCTb, TIOJBOJAUMYIO K TPEeX(a3HOMY aCHHXPOHHOMY JIBUTATEIIO C
(da3HBIM POTOPOM, a TaK)Ke TOK B OOMOTKAX CTaTopa MpH UX COCTUHEHUH «3BE3/10M» U

«TpeyroyibHuKoM». HoMuHanpHbIe TapaMeTphl JBUTaTeNs: MoJie3Hasi MOIIHOCTh Ha Bairy 30xBr,
HanpsbkeHue Ha cratope 380/220B, ki n=88%, xoaddurment momuoctu 0,85.

14. [Tpu yBenmueHn# noTpedIsieMoil MOIITHOCTH, ACHHXPOHHOTO IBUTATeNs B 2,2 pa3a
eroKII/] ysenmnuuncs Ha 10 %. Halitu nepBonavanbuble 3HaueHust momHoct 1 KII/, ecnn
CyMMapHasi MOILIIHOCTb IIOTE€Ph YBEIUYMIIACh OT 2,5 110 2,8 KBT.

15. PoTtop acuaxpoHHOTO ABUTaTENs BpamaeTcs ¢ yactotoit 1440 06/MuH, IpuYeM OT CETH
notpebisercss MOIHOCTh 55 kBT. YeMy paBHbBI MOIIHOCTb Ha Bajly ABUraTelsl U pa3BUBACMbIil UM
MOMEHT, €CJIM MOITHOCTh MOTEPh B IBUTATENIE COCTaBIsAeT 5 KBT?

16. ACHWHXPOHHBIN BUTATENb co31aeT Bpammatonmii MomeHT 580 H- M nipu actore
Bpamenus 585 06/MuH. OnpenenuTh MOIIHOCTh Ha BaLy IBUTATENs; MOTPEOISIEMYIO UM aKTUBHYIO U
IOJIHYIO MOIIHOCTH, €Ci K11 ‘paBeH 85 %, ,a coso = 0,8.

17. Tpex¢azHblil aCHHXPOHHBIN ABUTATENb C (Pa3HBIM POTOPOM MOTPEOIISAET OT
cetumotHocTh P; = 28 kBT nipu Toke [ = 140 A u nanpspkenuun 220 B. Halitu ki u
K02(PPHUIIMEHTMOIIHOCTH JIBUTATEIIS COS(, €CIIN TI0JIe3HasE MOLTHOCTH Ha ero Baiy Py = 23,4
KBT.

18. Onpenenute MOIHOCTb, TIOJBOJAUMYIO K TPEX(a3HOMY aCHHXPOHHOMY JIBUTATEIIO C
(ba3HBIM POTOPOM, a TAK)KE TOK B OOMOTKAX CTaTOpa IpU UX COCAMHEHUU «3BE3J0M» U

«TpeyrojpHUKOM». HoMuHanbHbIe apaMeTpbl ABUTaTeNs: MOJIe3Has MOIIHOCTh Ha Bainy 30kBT,
HanpsbkeHue Ha crarope 380/220B, kg n=88%, ko dunment mourHoctH 0,85.

19. [Tpu yBenuueHuu notpedasieMoi MOIIHOCTH, aCHHXPOHHOT'O IBUraTesns B 2,2 pasza
eroKIIJ] ysenuuwiics Ha 10 %. Halitu nepBoHavansHble 3HaueHus mouHocty U KIIJI, ecnu
CyMMapHasi MOIIHOCTh MOTEPh YBEIUYMIAch OT 2,5 1o 2,8 kBT.

IMopsi1oK BBHINOJHEHUS PAdOTHI:
1. BeimummTe U3BECTHBIC TaHHBIE B COOTBETCTBUHU C BAPHAHTOM.
2. IlponsBenTe pacueTsl.

Xon pa6oTsI:
1. BeinumuTe UCXOHbIE JaHHBIE.
2. PaccumrtaiiTe HEW3BECTHbIE BEJIWYMHBI, MOJB3YsICh (opMylnaMH M3 TEOPETUUYECKOTO
Marepuasa 1o TeMe.
3. IlpenocTaBbTe pacyeThl HA MIPOBEPKY.

®opma npeacTaBJeHNs pe3yJIbTaTa
Otuer o paboTe JOMMKEH COJIePIKATh:

a) HaUMEHOBaHUE PabOTHI U 1IETh PaOOTHI;
0) UCXOHBIC JAaHHBIC JIsI pacycTa;

B) pe3y/IbTaThl PacueTOB;

I') BBIBOJBI 110 paboTe.

Kpurepun onenkn:

OneHka «OTJIIMYHOY» CTaBUTCS, €CIIU 3aJaHUE BBIIIOJHEHO BEPHO.

OrneHka «XOpoII0» CTABUTCSA, €CIIM XOJ] BHIIIOJIHEHUS 3a/1aHUS BEPHBIN, HO ObLIA IOMYIIEHAOIHA UITH
JIBE OIIMOKH, IPUBEIINE K HEITPABUILHOMY PE3YJIbTaTy.

OrneHka «yA0BIETBOPUTENIBHOY CTABUTCS, €CJIN IIPUBEACHO HEMOJIHOE BhINOJIIHEHHE 3aJaHus. OLeHKa
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CHEYOOBJCTBOPUTECIBbHO» CTAaBUTCS, €CJIN 3aJaHUC HE BBIIIOJIHCHO.

Tema 4.2 OCHOBBI 2J1eKTPONIPUBOAA
IIpakTuyeckoe 3ansaTue Nel(Q

Pacuer MomHOCTH M BBIOOP ABUTATEJISA

Ienb: HAYYUTHCSA PACCUUTHIBATH IAPAMETPBI JIBUTaTENIEH SJICKTPOIIPUBOAA.

BoinosinuB padory, Bel Oyjaere:

ymemy:

YII 7 ynTaTh IPUHOHUIIAAIBHBIC, SJICKTPUUYCCKHUE 1 MOHTAXXHBIC CXEMBI;

Y1 8 npon3BOAUTH pacueThl MPOCTHIX AEKTPUUECKUX LIETIEH;

Yo 01.02 BrageTh akTyaJIbHBIMA METOAaMH paOOThI B MPOGeCCHOHATBHON U CMEKHBIX cepax;

MarepunanbHoe obecniedeHue: /Ui IPOBEICHUS IPAKTUUECKON pabOThl HATMYKE CHELUAIbHBIX

MaTepuaioB U 000pyI0BaHuUs HE TpedyeTcs.

1.

3amanmne:
JlBuraTens 35eKTponpuBoaa padoraet B TeueHue 10 Mun ¢ MomtHocThio P = 7,5 kBT; 15 MuH ¢
MOIIHOCTBIO 5 KBT 1 35 Mun 292 ¢ mouHoCcThIO 2,5 KBT. OnpenenuTs 3KBUBAJIEHTHYIO
MOIIHOCTb JIBUTATEJIA 1JIsl IPOJIOJKUTEIBHOTO peKuMa paboThI.
JIBurarens snekTporpuBoia padoraer B TeueHue 1 O muH ¢ MmomHocThio P = 15 kBt, 1 MuH -
¢ 40 kBT, 5 MuH - ¢ 20 kBT 1 4 MuH - ¢ 10 kBT. OnpeienuTh 5KBUBaJIEHTHYIO MOIIHOCTh
JIBUTATEIIS, paOOTAOIIETO B IIOBTOPHO-KPATKOBpeMEHHOM pexknme, ecin L{I!'KJI mpomomxkancs
30 MuH.
Onpenenutb HEOOXOIMMYIO MOLTHOCTh ACHHXPOHHOT'O IBUTaTelIsl, HAarpy304yHas AuarpaMma
MOBTOPHO-KPATKOBPEMEHHOT'O PEeXUMa pabOThl KOTOPOT'O XapaKTepU3yeTCsl MapaMeTpaMu: t =
4c,to=18 c,t3=13 ¢, to =85 ¢, M1=600 H-Mm, M,=250 H-m, M3 = 150 H m. YacrtoTa
BpalleHus Baja asurarens N = 730 o6/MuH.
Kpanosblit aBurarens umeer MoutHocTs PHoMm = 12 kBt nipu [1Bg = 5 %. Kakyro moutHocTh
MOJKET pa3BUBaTh 3TOT JIBUTATElNb, €ClIU OH OyzeT pabotats npu [1B; = 18 %, 1B, = 32 %?
JIBurarens NoJbEMHOIO YCTPOMCTBA pa3BUBAET MOLIHOCTE 4 KBT, mogHumas rpy3 maccoi 550
Kr. OnpenenuTs CKOpoCcTh Morbema rpysa, ecinu KIIJ[ cryneneit nepenaun ng = 0,96, n2 =
0,95.

ITopsinok BbINOJIHEHHA PadOTHI:

1. BeiuiunTe U3BECTHBIE TaHHBIE B COOTBETCTBUU C BAPUAHTOM.

2. IlponsBenTe pacueTsl.

Xoa padoThi:

1. BeimumuTe UCXOHbIE JaHHBIE.

2. PaccumrtaiiTe HEW3BECTHBIC BEIMYHMHBI, TONB3YSICh (OpMylTaMH W3 TEOPETHYECKOTO

MaTcpualia 1o Te¢Me.

3. [IpenocTaBbTe pacyeThl HA MPOBEPKY.

®opma npeacTaBJeHNs pe3yJbTaTa

Otuer o paboTe JOMMHKEH COJIePIKATh:

1. HaumeHoBaHUE pabOTHI U LENb PAOOTHI;

2. WCXOJHBIC JaHHBIC JIJIS PAcUeTa;

3. pe3ynbTaThl PacueTOB;

4. BBIBOJIBI IO paboTe.

Kpurepun onenku:

OreHKa «OTJIIMYHO» CTAaBUTCS, €CIIM 33JJaHHUE BBIIIOJTHEHO BEPHO.

Or1eHKa «XOpOIII0Y» CTABUTCS, €CJIM X0/ BBIITOJIHECHHUS 33JaHHs BEPHBIN, HO ObLIa JOIyIIeHA

OJlHA WM JIB€ OUIMOKH, IPUBEALINE K HEMPABUILHOMY PE3YJIbTaTy.

Onenka «YHOBJICTBOPUTEIIBHO» CTAaBUTC, €CJIN NPUBCACHO HCITOJIHOC BBINIOJITHCHUC 3a1aHs.
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Onenka CHCYOOBJICTBOPUTCIBHO» CTaBUTCA, €CJIN 3aJJaHUC HEC BBIIIOJTHCHO.

IIpakTyeckoe 3ansaTue Nell

3amyMTHBIE M KOMMYTALMOHHBbIE ANINAPATHI IBUraTe/Ieil epeMeHHOro TOKa
Henb: n3y4uTh NyCKOPETyJIUPYIOLIYIO U 3AIIUTHYIO allllapaTypy ABUIATeled IEPEMEHHOIO TOKa

Boinosinus padory, Bel Oyjaere:
ymems.
y[[ 7 auTaTh NPUHOHUIIHAAIBHBIC, SJJICKTPUUCCKUEC U MOHTAXKHBIC CXCMBI;

VY1 8 npon3BOAUTH pacueThl MPOCTHIX AIEKTPUUECKUX IETeH;
Yo 01.02 BraaeTh akTyaIbHBIMA METOJaMHU PabOThI B MPO(heCCHOHATBLHON M CMEXKHBIX cdhepax

MarepuanbHoe o0ecniedeHue: Ui IPOBEICHUS IPAKTUYECKON paObOThl HATMUUE CTICIUATBHBIX
MaTepHajoB U 000PYAOBaHUS HE TpeOyeTCs.

3amanmne:
3anonHUTh Tabnuiy | B COOTBETCTBHH C UCXOAHBIMU JIaHHBIMH, BHIOPAB aBTOMATHUECKUN
BBIKJTFOYATEIIh ¥ KOHTAKTOP U3 TAOJHIIBI 8

Tabmuna 1
N T JIBUTATENS Prow U, B e s,% 1n,% COSQ
Bap kBT 00/MHuH
1 4AK160S4VY3 11 380 1500 5 86,5 0,86
2 4AK160S6VY3 75 380 1000 5 82,5 0,77
3 4AK160S8Y3 55 380 750 6,5 80 0,7
4 4AK160M4V3 14 380 1500 4 88,5 0,87
5 4AK160M6Y3 10 380 1000 45 84,5 0,76
6 4AK160M8Y3 75 380 750 6 82 0,7
7 4AK180M4Y3 18 380 1500 3,5 89 0,88
8 4AK180M6Y3 13 380 1000 45 85,5 0,8
9 4AK180M8Y3 11 380 750 4 85,5 0,72
10 4AK200L4Y3 30 380 1500 2,5 90,5 0,87
11 4AK200L6Y3 22 380 1000 3,5 88 0,8
12 4AK200L8Y3 18,5 380 750 3,5 86 0,73
13 4AK200M4VY3 22 380 1500 2,5 90 0,87
14 4AK200M6VY3 18,5 380 1000 3,5 88 0,81
15 4AK200M8Y3 15 380 750 3,5 86 0,7
16 4AK225M4V3 37 380 1500 3,5 90 0,87
17 4AK225M6VY3 30 380 1000 3,5 89 0,85
18 4AK225M8VY3 22 380 750 45 87 0,82
19 4AK250S4V3 45 380 1500 3 91 0,88
20 4AK250M4VY3 71 380 1500 45 91,5 0,86
21 4AK250M6Y3 37 380 1000 3,5 89 0,84
22 4AK250M6VY3 45 380 1000 3 90,5 0,87
23 4AHK250M6 75 380 1000 3 91,5 0,85
24 4AHK280S4 132 380 1500 2,9 92 0,88
25 4AHK280M4 160 380 1500 2,9 92,5 0,88
Tabnuua 2
Tun nBurarens
Imom, A
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ABTOMaTHYECKUH
BBIKJIFOYATEIb, THI U
HOMUHAJIBHBIC JaHHBIC

Hasnauenue
aBTOMAaTHYECKOI'O
BBIKJTIOUATEIS

Konrakrop, Tunmn wu
HOMMHAJIbHBIE JaHHbIE

Hazuauenue
KOHTaKTOpa

IHopsinok BbINOJHEHHUS PA0OTHI

1. 3yunre UCXOAHBIE TaHHBIE.

2. BoibepuTe 37eKTpUUecKre anmnapaThl.
3. 3amoHUTE TAOIUITY.

Xon padoTsI:

1. Bemumiure U3BECTHBIE TaHHBIE B COOTBETCTBHU C BAPUAHTOM.

2. [Ipou3BeiuTe pacueT HOMUHAIBLHOTO TOKA B COOTBETCTBHH C MTPUBEACHHBIMU JaHHBIMH
JBUTATECIIS.

3. BeibepuTe aBTOMaTHYECKHI BBIKIIIOYATENIb M KOHTAKTOP TIO TOKY.

4. ITonp3ysack y4eOHOI TUTEPaTypOH, BEITUIINTE CBEICHHS O HA3HAYEHUH aBTOMATHUECKOTO
BBIKJIFOUATEISl U KOHTAKTOpa.

5. YCTHO 3a1uTUTE BHIIOJIHEHHYIO paboTy NMPEnoiaBaTeio.

dopma npeacTaBIeHus pe3ybTaTa

Otuer 1o paboTe JOHKEH COJIePIKATh:

5. HauMeHOBaHUE PabOTHI U 1ETb PadOTHI;

6. MCXOJHBIC JAHHBIC JIUIS Pacuéra;

7. pe3ynbTaThl pacu€ToB;

8. BBIBOJIBI 11O padoTe.

Kpurepun onenkn:

OrneHKa «OTJIIMYHO» CTABUTCS, €CIIH 33JJaHHE BBIITOJIHEHO BEPHO.

O1eHKa «XOPOIIIOY» CTABUTCS, €CITU XOJ1 BHIITOJIHEHHS 33aJaHNUS BEPHBIH, HO ObLIA JIOMyIIeHA
OJIHA WJIM JIBE€ OIIMOKH, PUBEIINE K HETIPABUILHOMY PE3YIIbTaTYy.

OreHKa «yI0BJIETBOPUTEIBHOY CTABUTCS, €CIIU TIPUBEACHO HEMOJIHOE BHIIOJHEHNE 3a/1aHUSI.

OreHka «HEeYAOBIETBOPUTEIHHOY» CTABUTCS, €CIIU 33JJaHHE HE BBITIOJIHEHO.

Tema 5.1. du3nyeckue 0CHOBBI JIeKTPOHUKH.
IIpakTyeckoe 3ansaTue Nel2
MapkupoBKa N0JYNPOBOAHHUKOBBLIX 3j1eMeHTOB. IIpo3Bonka

Henb: Hay4dUTHCA ONMPEAEIIATH TUII IOJIYIIPOBOAHUKOBOIO 3JIEMEHTA 10 BHEIIIHUM JaHHBIM,IOHUMATh
Ha3Ha4YeHHE U CIIO0COO MPO3BOHKH MOITYIPOBOAHUKOBBIX 3JIEMEHTOB.

Boinosinus padory, Bel Oynere:

YMETB:
VY1 7 unTaTh NPUHIUNINAIBHBIC, JJIEKTPUYECKUE U MOHTAKHBIE CXEMBI;

VY1 8 npon3BOANTE PacyeThl MPOCTHIX MNEKTPUUECKUX 1IETEN;
VYo 01.02 BnaseTs akTyaJbHBIMUA METOAaMHU pabOTHI B MPO(PECCHOHANBHOM U CMEXHBIX chepax;
MarepuanbHoe o0ecniedeHue: sl IPOBEJCHUS IPAKTUYECKON PabOThl HATMYKE CIIEUAIBHBIX
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MaTepHaioB U 000PYyI0BaHHS HE TpeOyeTcs.

3amanue:

B tabnuie 1 npuBeaeHb! MOTYITPOBOAHUKOBBIC AIIEMEHTHI, IS KOTOPBIX, B COOTBETCTBHH C BAPUAHTOM,
MCXOJI U3 MPUHIIAIA UX PAOOTHI, HEOOXOIUMO MPOAYMATh, KAKUM 00pa3oM OyaeT MPOUCXOIUTh
MIPO3BOHKA C IOMOIIBIO MyJIbTHMETpa. [Ipo3BOHKA — 3TO MpoBepKa paboTOCIIOCOOHOCTH
MOJTYITPOBOTHUKOBOTO 3JIEMEHTA, a TaK e ONpeIeICHUE THIa dJIEMEHTa (HalpuMep, pnp Wid npn
TPAH3UCTOP), U THIIA €rO BBIBOJIOB (aHOJ, KaTo 1, 6a3a, SMUTTED, U T.1.). Heo0X0aumo 3armonHuTh
TabuILy 2.

Tabmuua 1
Bapuant [[lonynpOBOJIHUKOBBIE 3JIEMEHTBI
1 /Iron, mosieBoit TpaH3UCTOP
2 uon, Tupucrop
3 CBeTo1M0/1, OUMOJISIPHBIN TPAH3UCTOP
4 CBeTOIMO/1, TIOJIEBOM TPAH3UCTOP
5 JInon, cBeToauon
6 Jlnon, GUNIOJIIPHBIN TPAH3UCTOP
7 CBeTo1Mo1, TUPUCTOP
8 Huon, hotoanon
Tabnuua 2
Tun snementa O6o3nauenue | O6o3HaueHust | Metoauka MPo3BOHKH JIEMEHTA
Ha cXeMe BEIBOJIOB
1.
2.

ITopsiiok BHINOJHEHUs PaGOThI:

[Tonp3ysch TEOPETUUECKUM MaTEepHaJIOM JIEKIIUHU, THO0 Y4eOHOM JINTepaTypoH, 3aloIHUTE
Ta0IHILy.

Xon padoTsI:

1. Hauyeptute Tabaumy 2.

2. Onpenenure, NPO3BOHKY KAKUX 3JIEMEHTOB HEOOXOUMO HCCIIEI0BATh.

2. Ilpu 3an01HEHUH CTONONOB 2 U 3 TTOJB3YUTECh MATEPUAIOM JICKITHA.

3. 4 cronber| 3aMOJHUTH UCXOAS U3 IPUHIIMIIA paOOTHI MOIYIPOBOAHUKOBOTO JIEMEHTA

®opma npeacTaBiIeHus pe3ybTaTa

OTuer 1o paboTe A0JKEH COJIepHKaTh:

a. HAUMEHOBaHME Pa0OTHI U 11E€Tb paboTHI;

0. UCXOJIHBIC JTAaHHEIC;

B. BBIBOJIBI IO paboTe.

Kpurepun onenku:

O1eHKa «OTJIIMYHO)» CTABHUTCS, €CIIH 33JJaHHE BBIITOITHEHO BEPHO.

O1eHKa «XOPOIIIOY» CTABUTCSI, €CITM XOJI BHITOIHEHHS 33aJaHHsT BEPHBIH, HO ObLIA JIOMYyIIeHA
OJIHA WJIM JIBE OIIMOKH, IPUBE/IIINE K HETIPABUILHOMY PE3YJIbTaTy.

O1eHKa «yIOBJIETBOPUTEIBHOY CTABUTCS, €CIIM TPUBEACHO HEMOJIHOE BHIITOIHEHHE 33 JaHMS.

OreHKa «HEYI0BIETBOPUTEILHOY» CTABUTCS, €CIIH 3a/laHHE HE BBITIOJIHEHO.

IIpakTnyeckoe 3ansaTue Nel3

BoabTamMnepHbie XapaKTepUCTHKH MOJIYNIPOBOJHUKOBbBIX 3JIEMEHTOB

Henb: HAyuyuTHCA OMpPENENATH MapaMeTpbl AMOJOB M TPAH3UCTOPOB MO BOJIBTAMIEPHBIM
XapaKTEePUCTUKAM; HAYYUTHCS YUTATh BOJILTAMIIEPHBIC XapaKTEPUCTUKU

BoinosinuB padory, Bel Oyaere:
21



yMemy:

YI[ 7 yuTaTh MPUHOHUIIAAIBHBIC, SJJICKTPUUYCCKUE 1 MOHTAXXHBIC CXEMBI,

Y1 8 npou3BOAUTH pacueThl IPOCTHIX AEKTPUUECKUX LIETIEH;

Yo 01.02 BrageTh akTyaJIbHBIMA METOZaMHU PaOOThI B MPO(eCCHOHATBLHON H CMEXKHBIX cdepax;

MarepuanbHoe o0ecniedeHue: ISl IPOBEJCHUS IPAKTUYECKON paObOThl HATMYUE CTICIUATBHBIX
MaTepHaoB U 000PYAOBaHUS HE TpeOyeTCsl.

3amanue:

B cootBercTBUY ¢ TaOIMIICH NCXOTHBIX TaHHBIX HEOOXOIUMO 3aIOTHUTH TAOIUILY, a TaK K€ HAYEPTUTh
B 00IIIEM BHJI€ BOJIbTAMIIEPHYIO XapaKTEPUCTUKY 10/1a, 0003HAUYMB Ha HEHl TaHHBIE TUOJIau3 CBOETO
BapuaHTa U3 TaOIuIbI 1

Tabmuua 1
Ne BapuanTa [uon Inp.gon. | Unpmax | UoOp | Io6pmax | Tmin Tmax Fmax
MA B B MKA MI'n
I'epmanueBsie
1 I'T107A 10 0.6 10 20 -60 60 1
2 I'J113A 15 0.6 115 250 -40 85 0.01
3 J7A 300 0.4 50 80 -55 70 0.002
4 A7b 300 0.4 100 100 -55 70 0.002
5 7B 300 0.5 150 100 -55 70 0.002
6 A70 300 0.5 300 100 -55 70 0.002
7 J19B 20 0.6 30 100 -60 70 0.1
8 Jor 30 0.6 30 250 -60 70 0.1
9 J9V 20 0,6 50 250 -60 60 0,1
10 J19K 15 0,6 100 250 -60 70 0,1
Kpemuuessie
11 KJ102A 100 1 250 0.1 -60 100 0.004
12 KJ103A 100 0.9 50 0,5 -60 100 0,15
13 2J1103A 100 1 75 1 -60 125 0,15
14 J226T 200 1,2 300 10 -60 100 0,01
15 KJ104A 10 1 300 3 -60 100 0.02
16 2]I106A 300 0.9 100 10 -60 125 0.02
17 KJ109A 300 1,2 100 25 -60 125 0,01
18 KJ1407A 50 1 25 0.5 -60 100 0.15
19 KJ413A 20 1 25 0.1 -60 100 0.15
20 K411 1000 1.4 400 700 -60 125 0.15
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[To mpuBeACHHBIM BOJIBTAMIIEPHBIM XapaKTEPUCTUKAM HEOOXOAUMO 3aNIOJHUTH Ta0IHIly 2

I , mA

np

1300

+200
7

" npod

100

U, B | 140120100 80 60 40 20 v, B
P 0.5 1.0 1.5
05+
1,0+
, A
(’0,1
Bua BAX BEIIPSIMUTENBHOTO AUOIA
Tabmuna 2
3nauenne | [loscHeHue k mapamerpy
MaxkcuManbHBI
IIPSIMOH TOK,
MA
MakcuManbHbII
0oOpaTHBIH TOK,

MA 3nauenue | [losicHeHHe k mapameTpy
Hanpsixenune MakcumanbHBI
npobos, B MPSIMOM TOK,

MA
MaKcmmanbHoe MakcumanbHbBIN
npamoe 00paTHBIN TOK,

HanpaxeHue, B

Cxema npsiMoro
BKJIFOUEHUS

anopa

Cxema
oOpaTHOTO
BKJIFOUCHUS
hiv (o) F:1

IHopsiiok BHINOJHEHUS PAa0OThI:
1. 3anonHUTE BTOPOI cTONIOEI] TaOIUIIBI 2, TOIB3YSICh IPUMEPOM BOJIBTaMIIEPHON
XapaKTEPUCTHKH U TaHHBIMHU CBOETO BapHAHTA.
2. 3aroIHUTh TPETHI CTOJIOCT TAOIHUIIBI 2, TIOJB3YAICh YUeOHOH JINTEpaTypoi.
Xon padoTsI:
1. Hauyeptute Tabauiy 2.
2. 3anoaHUTE TabIUILy 2.
3. [IpenocraBpTe pabOTy MPEMOAABATEIIO HA TPOBEPKY.
®opma npeacTaBIeHUs pe3ybTaTa
Otuer no paboTe JOHKEH CONIePIKaTh:

23




a. HAMMEHOBaHWE PabOTHI U 11eJTb PabOTHI;
0. UCXOIHBIE TaHHEIE;

B. BBIBOJIBI IO padore.

Kpurepun oneHku:

OLIGHKa COTJIMYHO» CTABUTCA, €CJIU 3aJaHNC BBIIIOJIHCHO BEPHO.

OLIGHKa «XOpOMIO» CTABUTCH, €CJIM XO/J BBLIIIOJHCHHUA 3a/laHUA BCpHBIfI, HO ObLIa A0omyuicHa
OJJHa UJIN ABC OH_II/I6KI/I, IMPUBCAIINE K HEIIPABUJIBHOMY PE€3YJIbTATy.

OLIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCS, €CJIM NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3aJaHs.

OHeHKa CHEYOOBJICTBOPUTECIBHO» CTaBUTCA, €CJIM 3aJJaHUC HEC BBIIIOJITHEHO.

Tema 5.2. DyieKTpPOHHBIE BHINPSIMUTEIH H CTA0WIN3ATOPbI

IIpakTuyeckoe 3ansaTue Nel4

Pacuer BoinpsimuTesieii U (PUIBLTPOB NEPEMEHHOT0 TOKA

Ieab: HayuYUTHCS pacCUUTHIBATH 3JIEKTPOHHBIE BHIIPSIMUTENIH, (PUIBTPHI U CTAOMIIN3ATOPbI

Boinosinus padory, Bel Oyjaere:

ymemy:

Y 7 yurath INPUHIOHUIIMAIBHBIC, DJICKTPUYCCKUC U MOHTAXKHBIC CXCMBI;

Y1 8 npou3BOAUTH pacueThbl MPOCTHIX AEKTPUUECKUX LIETIEH;

VYo 01.02 BnaseTs akTyaJbHBIMU METOIaMHU pabOThI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

MarepunanbHoe obecniedeHue: /i IPOBEIECHUS IPAKTUUECKON pabOThI HAJTMYKE CHEHaIbHbBIX

MaTepHajoB U 000PYAOBaHUS HE TpeOyeTCs.

3aganue:

HcxoaHbie JaHHBIE IS pacuyeTa BhIMPSMUTENEH, (GUIBTPOB U CTA0MIN3aTOPOB MIPUBEICHBI B

Tabimie 1

Tabmumna 1
Bapuant 1 2 3 4 9) 6 7 8 9 10
Hanpsoxenne Ha BTopuaHoii oomotke Uy, B 8 9 10 (12 |15 (12 |10 8 10 (10
Tok Harpysku l;, A o1 (02 (04 06 (08 10 08 (06 04 1,0

Pacyer BeIpsiMUTEJIA

PaccunrtaTh BBIIPSIMUTEND - 3HAYUT MPABHIBHO BBIOPATh BBHITPSIMUTEIbHBIC JUOJBI U KOHAEHCATOP
GunbTpa, a TaKKE ONpPEACIUTh HEOOXOAMMOE TePEeMEHHOES HaNpsKEHUE,
BBINIPSMIICHUSI C BTOPUYHOM OOMOTKH CETEBOTO TpaHchopmMaTopa. MIcXoMHBIMHU JaHHBIMH JUTS pacdeTa
BBIMIPSIMUTEJISI CITyKaT: TpeOyemoe HampspkeHue Ha Harpyske (U,) u moTpeOisemblii ero

MakcHUMalbHBIH TOK (I,,).

ik}
Jo—
or | v 1. Onpenenenre NepeMEHHOTO HAMIPSHKCHHSI, KOTOPOE JOHKHO
4 R OBITH Ha BTOPUYHOM 0OMOTKE CETeBOro TpaHchopmaropa:
1 3 U,=BU,
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rne Uy, - MOCTOsIHHOE HanpshDKeHHe Ha Harpyske, B;
B - ko3¢ dunment, 3aBUCAILINI OT TOKa Harpy3KH, KOTOPBIH
. we OTIPEIICTISAIOT 11O TabsuIe 15:

CHHUMacMoO€ IJid




Tabmumna 2

Toxk Harpy3ku, A
Koogpuunent 57 02 0.4 06 038 10
B 0,8 1,0 1,9 1,4 1,5 1,7
C 2,4 2,2 2,0 1,9 1,8 1,8
1. Ilo ToKy Harpy3ku OnpeaeisiioT MAaKCUMaJIbHBIN TOK,
TEKYILIUI Yepe3 KaXKbli TUOABBIIPIMUTEIBHOIO MOCTA:
,=05C1,

rae I; - Tox uepes nuon, A;
|, - MaKCUMaNbHbBIN TOK HArpy3KH, A;
C - ko3 unmreHT, 3aBUCAIINN OT TOKA Harpy3Ku (OMpeaesstoT 1Mo Tabir.).
2. Onpenenenre 0OpaTHOTO HANIPSDKEHUS, KOTOpoe Oyaer
MIPUIJIOKEHO K KaXJI0MY Oy BBIIPSIMUTEIS:
Uo6p = 175 UH;
rae: Uggp - 0OpaTHOE HamnpsbkeHue, B;
U, - HanpshKeHMe Ha Harpyske, B.
3. Be16op 110/10B, Y KOTOPBIX 3HAYEHUS BBHIIPSIMICHHOTO TOKA U
JOITYCTUMOTO OOPAaTHOTOHAIPSKEHUS PaBHBI HITH
MPEBBIIIAIOT PACUETHEIE.
4. OmnpeneneHre eMKOCTH KOHJIEHCaTOpa (GriibTpa:
Cp=32001,/U,K,,
rae: Cg¢ - eMKOCTb KOHeHcaTopa GuibTpa, MKD;
|, - MakCHMaJbHBIA TOK Harpy3KH. A;
U, - HanpshKeHHe Ha Harpyske, B;
Ky - koo umeHT mynbcanuy BHIIPSIMIEHHOTO HaNpsKEHUs (10°...10%)

-~ —
v6
c R1
X
g i 3
SZ V5
-t - Pacuyer crabuiamsaropa

Jnis monydeHus 0oJiee MOCTOSIHHOTO HAMPSKEHUs Ha Harpy3ke MpUU3MEHEHHH OTPeOIsIeMOro ToKa K
BBIXO/TY BBITIPSIMUTEJIS TIOIKITFOYAIOT cTadmimm3aTop. B TakoM ycTpoiicTBe paboTaroT ctabmutpod V5 u
perymupyromuii Tpan3uctop V6. PacueT mo3BomuT BEIOpaTh BCE 3JIEMEHTHI CTA0MIIN3aTOpa, UCXOIS U3
3aJJaHHOTO BBIXOJHOTO HampspkeHust U, 1 MakcuManbHOTo ToKa Harpysk# l,. OxgHako o6a 3tu
napameTpa He JI0JDKHBI IPEBBIIIAaTh MapaMeTphl YK€ PACCUUTAHHOTO BBIIPSAMUTENSA. A €CITH 3TO YCIOBHE
HapyIIaeTcs, TOrJacHadaia pacCUNTHIBAIOT CTA0MIIN3aTOP, a 3aTEM - BBIIPSIMUTEINb U TpaHchopMaTop
nutaHus. Pacdyer crabmimsaropa BeayT B CIEAYIOMIEM TOPSIIKE.
1. Onpenenenue HEOOXOMMOTO JIJIsl pabOThI cTadbmmu3aropa BXoaHoro HanpskeHue (Ug,,) pu
3a7anHOM BbixoaHOM (U,):
Uebm = UH + 31
3nech nudpa 3, XapakTepu3yroas MUHUMAIIbHOE HAPSHKEHNE MEXKIY KOJUIEKTOPOM U
SMHUTTEPOM TPAH3HUCTOPA, B35ITa B pacueTe Ha UCIOIb30BaHUE KaK KPEMHHUEBBIX, TaK U T€PMaHHUEBbIX
TpaH3ucTopoB. Ecnu crabunmzaTop OyAeT MoIKII0YaThesi K TOTOBOMY WIIH YK€ PACCUUTaHHOMY
BBINPSIMUTEINIO, B JAbHEUIITNX pacyeTax He00X0AMMO UCTOIb30BATh PEAIbHOE 3HAYCHUE
BBIIPAMIIEHHOTO HAPSHKEHUS Upyyp.
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2. Pacuer MakcMMaIbHO paccenBaeMON TPAH3UCTOPOM MOITHOCTH:
Pmax = 113 (Usun - UH) IH!

3. Be1bop perynupyromero Tpansucropa. Ero npeaensHo qomyctrmas paccerBaemasi MOIIHOCTh
JOJKHA OBITH OOJIBINIE 3HAUCHUS Prax, MPEICIBHO TOITYCTUMOE HAMIPSDKEHUE MEXKTY SMUTTEPOM U
KOJUIEKTOpOM - 6ombiie Uy, @ MaKCUMaIbHO JOMYCTHUMBIN TOK KOJUIEKTOpA - OoJbIie |,,.

4. OnpeneneHue MaKCUMaJIBHOTO TOKA 0a3bl PETYJIUPYIOLIETO TPAH3UCTOPA:

I6.Mal<c = IH / h219 miny

e Ny 15min - MUHEMAIBHBIA KO3 (HUIHEHT epeaun TOKa BEIOPaHHOTO (110 CIIPABOYHHUKY)
TPaH3UCTOPA.

5. Be16op crabunutpona. Ero HanpspkeHHe cTaOUIIN3aIiy T0KHO OBITh PABHO BBIXOJTHOMY
HaANPSDKEHUIO CTaOMIN3aTopa, a 3HaU€HHE MaKCUMAJIBHOTO TOKA MPEBBIIIATh MAaKCUMANIbHbBIN TOK
0a3bl 5 max.

6. OnpeneneHue conpoTUBICHUS pe3uctopa R1:

R1= (UBbll‘l - Ucm)/ (|6 max + Icm min)a

3nech R1 - conporunenue pesucropa R1, Om;
U, - HanpsbKeHUE CTa0WIH3aIK CTa0IINTPOHA, B;
l6.max - BBIYMCICHHOE 3HAaYCHHE MaKCUMAaJIbHOTO TOKa 0a3bl TPaH3UCTOPA, MA;
ler.min - MUHIMAIIBHBIA TOK CTAOMIIM3AINH JUTSI JTAHHOTO CTAOMIUTPOHA, YKA3aHHBIN B CIPABOYHHUKE
(00b1uHO 3...5 MA).

7. Onpenenenne MOIIHOCTH paccesiHusl pesucropa R1:
PRl = (Uebzn - Ucm)2 / R11

IMopsi10K BHINOJHEHUS PAGOThI:
1. IlepenucaTh NCXOIHBIE JAHHBIE CBOETO BApHAHTA
2. HaiiTi Hen3BeCTHbIC 3HAUCHHS
Xon padoTsI:
1. IlepeuepTuTh cXeMy /Ui CBOEH 3a1auu
2. Pemmuth 3amaqy
3. IlpenocTaBuTh pe3ynbTaT Ha IPOBEPKY MPENOaBaTEeIIo.
®opma npeacTaBiaeHus pe3yJbTaTa
OTuer 1o paboTe T0JKEH COJIepKaTh:
a) HaMMEHOBaHUE paboTHI U LeNb PadoThI;
0) UCXOJHBIE JAHHBIE JIJISl pacueTa;
B) pe3yJbTaThl PACUETOB;
I') BBIBOJBI 110 padoTe.
Kpurepun onenkn:

OHGHKa COTJIMYHO» CTAaBUTCA, €CJIN 3aJaHNEC BBIIIOJITHCHO BEPHO.

OHGHKa XOpOIIO» CTABUTCA, €CJIX X0 BBITTOJHCHUS 3alaHUS BCpHI:IfI, HO ObLIa A0IMyHIcHa
OJJHa UJIN ABC OH_II/I6KI/I, NMPpUBCAIINEC K HCIIPABUIIBHOMY PE3YJIbTATY.

OI_ICHKE[ «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIN NPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3aIaHW .

OI_ICHKE[ CHCYHOBJICTBOPUTCIIBHO» CTABUTCA, CCJIIN 3aIlaHUC HC BBIIIOJIHCHO.

Tema 1.1. DuekTprueckoe mose
JlaGopaTopHoe 3ansaTHEe Ne 1

YCTpoiicTBO M BUABI HCIIOJIHEHHSI KOHIEHCATOPOB, HX XaPAKTEPUCTHKH

He.]'[b: HU3Y4YUTHb OCHOBHBIC IMAPaMCTPbl KOHACHCATOPOB, UX YCIIOBHLIC 0003HaUYCHUS U IBCTOBYIO

MapKHpPOBKY

Beinosnus patdory, Bel Oyznere:

ymemy:

Val. Ilonp30BaThCst U3MEPUTEINBHBIME ITPUOOpaAMH

V2. u3mMepATh napaMeTpsl AEKTPUUECKUX Iienelt anekTpoodopynoBanus JJCM;
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VY a3. npou3BoAUTE TOAOOP 3JIEMEHTOB MEKTPHUUECKUX LETEH U 3JIEKTPOHHBIX CXEM;

VY a4. cobnroaate Mepsl O€30MaCHOCTH MPH padboTe C AIEKTPOOOOPYAOBAHUEM U DIEKTPUICCKIMHU
UHCTPYMEHTAMU;

yIL 5 OKCIIITyaTUPOBATH 3H6KTpOO60py,Z[OBaHI/IC U MCXaHHU3MbI II€p€aadyu JABHIKCHHA TCEXHOJOIHMYCCKHX
MallliH U armapaToB;

Y1 6 cobuparh MEKTPUUECKUE CXEMBI;
VY1 7 unTaTh NPUHIUIHAIBHBIC, YICKTPUYECKIE U MOHTAKHBIC CXEMBI;
VYo 01.02 BnaseTs akTyaJbHBIMUA METOAaMHU pabOTHI B MPO(ECCHOHANBHOMN U CMEXKHBIX chepax;

MarepuaJsibHoe o0ecrieyeHue:
PaznaTounslil MmaTepual, pydka, TeTpaib, HHTEPHET-PECYPCHI
3agaHue: U3y4uTh YCTPOUCTBO KOHJIEHCATOPA, YKA3aHHOT'O JJIs BAIIETO BapuaHTa
[Mopsinok BbINOJIHEHHS PA0OTHI:
1. O3HaKOMUTECH C 3aJaHUEM
2. 3yunth KOHJEHCATOP, €r0 YCTPOHCTBO B COOTBETCTBUHU C BAPUAHTOM
3. 3amoHUTH Ta0JIUILY
Xoa pa0doThI:
O3HaKOMbTECH C 33JIaHUEM
B cooTBeTCTBHH C BApHAHTOM, OIPEACIUTE TUIl KOHAEeHcaTopa (Tabsiuma 16), koTopsiii  Tpedyercs

U3YYUTh
Tabnuua 1
Bapuant Tun xoHeHcaTopa Bapuant Tun xoHaEeHCcaTopa
1 9
THIL: YKHBIN o
Oyma THUI: OyMaKHBIN
2 10
. N THII; CIIFOJISTHOMN
THUIIL: CIIOISTHON
3 11
P
THUII: METAJJIONIIICHOYHBIN
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TUI: METAJJIONJICHOYHBIN
4 12
THIL: DJIEKTPOJIUTUYECKUN TUIL: 3JEKTPOIUTHUECKUN
5 13
THIL: KEPAMUYECKUI TUII KEPAMHUYECKUI
6 14
THIL: JJIEKTPOJIUTUYECKUN
TaHTaJIOBbII TUIL: JIEKTPOJUTHYECKUNA TaHTAJIOBBIN
7 5 .
THIL: IOJIMMEPHBIN THUIL TOJUMCPHBIN
8 . 16
THII: TIJICHOYHBIN o
TUIL: TUIEHOYHBIN
1. Ilepeueptute u 3anosnHuTe Tabnuuy 1 , MONB3ysACh CIPaBOYHBIMM JAHHBIMU M UHTEPHET-
pecypcamu:
Tabmuna 2

Tun
KOHJICHCATOPa
EMKOCTB
Kpatkoe
OIMCaHUE
KOHCTPYKIIAU
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HomunansHOE
HaIpsHKEHNE
JlonmoTHUTEIbHEIE
rmapamMeTpsl ¢ UX
KpaTKUM

O CaHHEM
O6aactu
MPUMEHCHUS
JTAHHOT'O THIIA
KOHJICHCATOPOB

dopma npeacTaBIeHUs pe3ybTaTa

OtueT 1o paboTe TOJKEH COJePKATH:

a) HaMMEHOBaHUE PadOTHI U LIETb PAOOTHI;

0) Tabnuna ¢ monHOM uH(popmManuel 00 uccIeIyeMOM 00BEKTE;T)
BBIBOJIBI 110 paboTe.

Kpurepum ouenku:

OreHKa «OTJIMYHOY CTABUTCS, €CIIH SKCIIEPUMEHT MPOBEICH, 00pab0TaHbl PE3yIbTaThl, BHIIOTHEHBI BCE
3a/1aHus, pabota ohopmMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

OreHKa «XOpOIII0Y» CTABUTCS, €CJIU ObLjIa JOIMYIIEHBI OIIHOKH MPH MPOBEICHUN YKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK NPU 0(YOPMIICHUH OTUYLCTA.

OrneHka «yAOBIETBOPUTEIHHO» CTABUTCS, €CIIU IKCIIEPUMEHT IIPOBEJICH, IPUBEACHO HETOIHOE
BBITIOJIHCHHE 3a]IaHUIA.

OreHka «HEeyI0BIECTBOPUTEIBHOY» CTABUTCS, €CIIU KCIIEPUMEHT HE MMPOBOIMIICSA, 3aJJaHHE HE
BBITIOJIHEHO.

JlabopaTopHoe 3aHsiTue Ne 2

HpOCTeifmme JMHelHbIe AIEKTPHYECCKHUE LHENH ITOCTOSTHHOI'O TOKa

Heab: nonydyeHre HABBIKOB COOPKHM MPOCTBIX AJIEKTPUUYECKHUX IIENEH, BKIIOUEHUS B JJIEKTPUUECKYIO
LeNb U3MEPUTENbHBIX MPUO0poB. HayunThcss M3MEpsITh TOKU U HaNpsKeHUs, yOeAUTHCS B COOIIOIEHUH
3akoHOB Oma u Kupxroda B NMHEHHON 3IEKTpUYECKOM IEenu IOCTOSHHOTO Toka. MccinemoBathb
0COOEHHOCTH TIOCIIEJOBATEILHOTO U NMapauIeIbHOTO COEAMHEHUS B AJIEKTPUUYECKUX LEMSIX MOCTOSIHHOTO
TOKa.

Beinosnus padory, Bel Oynere:

ymemy:

Val. Ilonp30BaThess M3MEPUTENBHBIMU TPUOOPAMHU

V2. u3MepATh napaMeTpsl AIEKTPUUECKUX Iienel anekTpoodopynoBanus JJCM;

V3. npon3BOaUTE TOAO0P PJIEMEHTOB JICKTPUUECKHUX LETIEH U AJICKTPOHHBIX CXEM;

VY n4. cobnoaats Mepbl 6€30MaCHOCTH MPH padboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPHUECKUMHU
UHCTPYMEHTAMU;

Vo 5 OKCILTYaTUpOBaThb 3HeKTp0060py,Z[0BaHI/IC U MCXAHU3MbI MEPCAaAYN ABHUKCHUSA TCXHOJIOIMYCCKUX
MalllH " alapaToB;

Y1 6 cobuparhb IMEKTPUIECKUE CXEMBI,
y)l 7 9uTaAThH NPUHOHUIIAAIBHBIC, SJJICKTPUUYCCKUE 1 MOHTAXXHBIC CXEMBI,
VYo 01.02 BnageTh akTyaqbHBIMH METOJaMHU PabOTHI B MPO(heCCHOHATBLHON M CMEXKHBIX cdepax;

MarepuasibHoe o0ecrieyeHue:
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JlaGopaTopHsbiii cTeHa «Anektpudeckue nenu» J1[-MP-01
3ananue:
Cobpath cxeMy U U3y4UTh CBOMCTBA LIEMTH TTOCTOSTHHOTO TOKA

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. O3HaKOMUTKCS C JTAOOPATOPHON YCTAaHOBKOM.

2. CobpaThb JIMHEHHYIO 3JIEKTPUUECKYIO IeMb IIOCTOSIHHOTO TOKA C MOCIIE0BATEIbHBIM COEIMHEHUEM
2JIeMeHTOB (pHC. 1), BEIOpaB 3JIEMEHTHI [IENU ¥ BETMYNHY HAMPSHKEHUS MUTAHUS B COOTBETCTBUU C
3a71aHHbIM BapuaHToM (Tabi. 1). [IpeacraButh cxemy [Uis POBEPKH MPEIOAaBATEIIIO.

Tabnuua

BapHaHT 1 2 3 4 5 6
E2.B 12 10 5 12 10 5
R1* R3-1 R5-2 R5-3 R3-1 R5-2 R5-3
R2#* R3 R3 R3 R38 RS RE
PA1
2 R1 4 R2*
.c@'—”‘lj“—ﬂ:f" £
E2[+ 0. U2 PV1
T yv V
LX)
Pucynok 1
1. BximrouuTts QJICKTPONMUTAHUC CTCHAA U UICTOYHHUK SJICKTPOIIUTAHUA E2. YcTaHoBUTBH B COOTBETCTBUH C

3a/laHHBIM BApUAHTOM 3HAYEHHE HaIIpsLDKEHUE UCTOYHMKA E2, MOJKIII0YMB K €ro BBIXOJIHBIM KJIIEMMaM
BosbTMETD. [Togkimrouas BoapT™MeTp PV 1 K COOTBETCTBYIOIIMM THE3/1aM, H3MEPUTh BEIUUYNHY HAIIPSKEHUS
Ha pe3uctopax R1 u R3, a taxxe Tok I B nenu. Pe3ynbraTsl u3mepenuii 3anectu B Tabdm. 1.

M3MeHNTH 1O yKa3aHUIO MPENOJaBaTeINls BETUYUHY COIPOTUBIEHNS R1 ¢ OMOIIBIO COOTBETCTBYIOLIETO
TymOuiepa (mo3unmu 1, 2 unu 3) ¥ CHOBa MPOBECTH aHAIOTUYHbBIE U3MepeHUs. Brikmtounts ucrounuk E2. Ilo
pe3yibTaTaM U3MEPEHHUH BBIYUCIUTh BETMUNHY COITPOTUBIEHUS Kaxkaoro norpeourens (R1 u R2) u obmee
(9KBHBaJIEHTHOE) conpoTuBieHre RD nenu. Pe3ynpTaThl BeIYKCICHNH 3aHECTH B Ta0. 2. BBIKIIOUNTH
VCTOYHUK JIEKTPONUTAHUS.
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Tabmumna 2

HamepeHo BrrmcaeHO
Hampsaerne Tox Hampasermne CompoTHBIEHHE JEBHBAICHTHOE
HA BXOJE [€IH | E [EH, Ha morpedurene, B MOTPedHTeNs, COIPOTHEICHHE
U.B LA Om LIETIH.
Ul Uz Rl R2 Ry .0M

CpaBHUTH pe3yabTaTbl HU3MEPEHUN U yOEOUTHCS B TOM, UYTO CyMMa CONPOTHBIIEHUH OTAEIbHBIX
norpebuTenel paBHa CONPOTHUBICHHUIO Bcel Lenu. YOenuTbcs B COOJIIOAEHUMM BTOPOrO 3aKOHA
Kupxroda. O0bsAcHUTh U3MEHEHUE peKUMa padOTHI LIETIH U OTACIBHBIX MOTpeOUTENel NP U3MEHEHUN

BCJIIMYMHBI COITPOTUBJICHUSA OJHOI'O U3 PE3UCTOPOB.

3. Cobpath AIIEKTPHUYECCKYIO IIEMb ¢ MapaICIbHBIM COSTHHEHUEM PE3UCTOPOB (pHC. 2), BHIOpaB
AJIEMEHTHI [IETIH M BEJIMYUHY HAIPSDKECHUS MUTAHKUS B COOTBETCTBUH C 3aJ]aHHBIM BapHAHTOM (Ta0JI.

2). [IpecTaBuTh CXeMy /sl POBEPKH MPETIOIABATEIIO.

I E\
+ .LE!:II:/.J
PAZT
E2
()
Ny

|'\ /+

T

PAL P%./A\

e

'

Pucynok 2
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Tabmumna 2

Bapuant 1 2 3 4 5 6
E2.B 12 10 3 12 10 3
R1 R4-1 R4-2 R4-3 R4-1 R4-2 R4-3
R2 R7 R7 R7 R9 R9 R9

4. BKJIIOYUTH UCTOYHUK MTOCTOSTHHOTO HarpsbkeHus E2. Y cTaHOBUTH 3aJaHHOE 3HaYCHHE HAIPSHKEHUS
nuTanus. I3MepuTh HanpspKeHUsl M TOKH Ha BCEX yJacTKax HenH. Pe3ynbTarsl 3aHecTd B Ta0IMI. 2.

5. 3MeHuTs 1o ykazaHuio npernoaBaress BeIMYMHY conpoTuBieHus R1 ¢ moMobio
COOTBETCTBYIOILIEIO TyMOJIEpa U CHOBA ITPOBECTU AHAJIOIMUHBIE U3MEpPEHUs. BIKIIIOUNTH
anekTponutanue. [1o pesynpraram n3MepeHu paccunuTaTh CONMPOTUBIIECHUS pe3ucTopoB R1, R2 u
COIIPOTHBIIEHUE Beel ey RD, mpoBoauMOCTH OTebHBIX BeTBel g1 u g2 u Beel nenu g0.
Pe3ynbTaThl BeIUMCICHUH 3aHECTH B Ta0. 3. YOeIuThes B COONMIOACHUH TiepBoro 3akoHa Kupxroda.

6. [Ipoananu3upoBaTh BIMSHUE U3MEHEHUS BETUYMHBI COPOTUBIICHH pe3ucTtopa R1 Ha pexxuMpaboTh
[ENU U OTAETbHBIX noTpeduTeneil. OObACHUTD, TOYEMY 3TO UMEET MECTO.

Tao6numa 3
HaMepero BrrucaeHO
U.B I1. A 2. A I3.A R1. R2. el g2, Ea. Ra.
O On Cua O O Ot

7. Cnenathb BBIBOJIBI O BRIMTOJTHEHUU 3aKOHOB Kupxroda u o npumenennn 3akona Oma B IMHEHHOM
AIEKTPUYECKOM 1IeTIH TOCTOSTHHOTO TOKA.

dopma npeacTaBJIeHNs pe3yabTaTa

Otyet no paboTe AOHKEH COEPKATh:

a) HaMMEHOBaHKe PabOTHI U 11eNIb PabOTHI;

0) CXeMBI IKCIIEPUMEHTOB M TAOJIHIIBI MTOTYICHHBIX SKCIIEPUMEHTAITLHBIX JTAHHBIX;B)

pe3yNIbTaThl PACUETOB;

T') BBIBOJIBI 110 padoTe.

Kpurepun onenkn:

OreHKa «OTJIMYHOY CTABUTCS, €CITH SKCIIEPUMEHT MPOBENICH, 00pab0TaHbI Pe3yIbTaThl, BHITOTHEHBI BCE

3a/1aHus, pabota ohopmMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

OreHKa «XOpOIII0Y» CTAaBUTCS, €CIH Obllla JOMYIIEHBI OIUOKY MPH MPOBEICHUH dKCIIEPUMEHTA,

00paboTKe pe3yabTaTOB WU MpU 0HOPMIICHUH OTYETA.

OreHKa «yOBIETBOPUTENHHO)» CTABUTCS, €CITU KCIIEPUMEHT MPOBEACH, TPUBEICHO HETIOIHOE

BEIIIOJIHEHHE 3aJaHUI.

OreHKa «HEYIOBIETBOPUTEIHHOY» CTABUTCS, €CITU YKCIIEPUMEHT HE MPOBOJIWIICA, 3aJaHUE HE

BBITIOJTHEHO.

JladopaTopHoe 3ausitue Ne 3

CMelmnannoe COCIMHCHHE IJICMCHTOB B 3.11e1chnqec1<0171 Hernu MOCTOAHHOI'O TOKa

Heab: momydyeHHe HABBHIKOB COOPKM AJIEKTPUYECKUX LieTed, U3MEpPEHHM TOKOB M HANpsDKEHUM Ha
OTJENBHBIX Y4YacTKaxX »JJIEKTPUYECKOM Ienu; yOeauTbcs B cOoOMOJeHMH 3akoHOB Kupxroda B
pPa3BETBIEHHOW JIMHEHHOW SJEKTPUUECKOM IeNu; HayyuThCsl NPUMEHATHh 3akoHbl Kupxroda B
rpapudeckom Buje. MccnenoBaTb 0COOEHHOCTH CMEIIAHHOTO COEIMHEHUS 3JIEMEHTOB B 3JIEKTPUUYECKUX
LEIsIX ITOCTOSIHHOTO TOKa.
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Boinosnus padory, Bel Oynere:
yMemy:
VY nal. [Tons30BaThbCst K3MEPUTEINHHBIMH MPUOOPAMH

VY n2. u3mMepsTh mapaMeTphl JEKTPUUECKHX 11eTel daekTpoodopynoBanus JICM;

YII?). IMPOU3BOJUTH HOI[60p OJIEMEHTOB JJICKTPHUYCCKUX Herei u OJICKTPOHHBIX CXEM;

VY n4. cobnmroaate Mepsl 6€30MaCHOCTH MPH padboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPUICCKIUMH
UHCTPYMEHTaMU;

YII 5 OKCILTYaTUpPOBATH 3HGKTpOO60py,Z[OBaHI/IC N MCXaHU3Mbl IICpCAadu JABHIKCHHA TCXHOJOIMYCCKHX
MalllvH 1 aIapaTrosB,

VY11 6 cobupath IMEKTPUIECKUE CXEMBI;
VY1 7 unTarth NPUHIUIHAIBHBIC, JJICKTPUYECKIE U MOHTaKHBIC CXEMBI;
VYo 01.02 BnaseTs akTyalIbHBIMHA METOaMHU paOOTHI B TPO(PECCHOHANBHOMN U CMEXKHBIX chepax;

MarepuaiabHoe odecnieueHue:
JlaboparopHslii creny «dnekTpuueckue nenm» D1[-MP-01

3aganue:

Cobparb cxeMy U U3yYUTh CBOMCTBA CMEIIAHHOTO COSAUHEHHUS JIEMEHTOB IEMU MOCTOSHHOTO
TOKa.

IMopsiTok BBINOJTHEHHS PA0OTHI:

1. O3HakoMuUTHCA ¢ Ta0OPATOPHOIN YCTAHOBKOM.

2. CoOpaTb 1ie1b CO CMENIaHHBIM COSTUHEHHEM Pe3nucTopoB (puc. 1).
CoOpatp 1ernb co CMEIIaHHBIM COSAMHEHUEM PE3UCTOPOB, BHIOPAB AIIEMEHTHI LIENH U BEIHUYHHY
HanpsDKEHUs MUTAHUS B COOTBETCTBHMM C 33JaHHBIM BapuaHToM (Tabi. 1). [IpencraBute cxemy
JUTSL IPOBEPKH MPETOIaBATEITIO.
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Tabmuma 1

BapuaHt 1 2 3 4 5 &
E2. B 12 10 8 12 10 8
R1 R2 E3 R2 E3 B2 E3
RZ E4-1 E4-1 F4-1 R4-2 R4-2 R4-3
R3 R7 E7 E7 E9 R9 E9

E2 |+ u23
DI
\I_J PA2 ~\PA3 AN
\wﬂ/ \ oo,/
I T
Pucynok 1

3. Iociie mpoBepKH CXEMBI MTPETIOIaBaTeNIeM BKIFOUNTh UCTOYHHK MuTaHus E2, yCTaHOBUTH 3alaHHOE
3HAUCHUE BEIIMYMHBI HANIPSDKEHUS TUTAHUS U U3MEPUTH HANPsDKCHHsI Ha BXoje e U U Ha Bcex
yuactkax 1ernu (Ul u U2), a Takke Bce Toku (11,12 u 13). Pe3ynbrarsl 3anectr B Ta01I. 2.

Tabmuna 2

Hzmeperno BrrmicaeHO
U, U1, U2 B I1, 12, 13, P, P2, P3. P, Ra.
B B A A A Br BT Bt Bt Om

4. C moMoIIIbI0 COOTBETCTBYIOIIETO TyMOJIepa YCTAaHOBUTh HOBOE 3HaUeHHUE pe3uctopa R2 u cHoBa
WU3MEPUTH HAMPSKEHUS M TOKU B 1Ienu. BeikimtounTh uctouHuk nuranus E2. [lo pesynpTaTtam
M3MEPEHHI BBIYMCIUTH MOIIIHOCTh KaK0T0 yuacTka nenu P1, P2, P3 u Bceit nenu P, onpegenutsb
SKBUBAJICHTHOE COMPOTHBIIEHUE Ilenu RO, Pe3ynbraTel BeruncaeHuil 3anectu B Ta0i. 13. BrikiounTh
3JIEKTPOTTUTAHHE.

5. [Ipoananu3upoBaTh BIUSHUEC H3MCHEHHSI BEIMIMHBI COITPOTUBIICHUS pe3ucTopa R2 Ha pexxumMpaboThI
BCeH 1IeNH U OTNIENbHBIX MOoTpeduTeneil. OOBACHUTH, TOYEMY 3TO UMEET MECTO.

6. IIpoBepuThH BEHITOIHEHNE OallaHCa MOIITHOCTEH.

7.Cnenath BBIBOJIBI O BRINIOTHEHUHU 3akOoHOB Kupxroda
®opma npeacTaBJieHus pe3yJabTaTa
Otuer o paboTe TOMKEH COAEPKATh:
a) HaMMEHOBaHKe PabOTHI U 1IeNb PabOTHI;
0) CXeMBI IKCTICPUMEHTOB ¥ TAOJIUIIBI MTOTYYCHHBIX SKCIIEPUMEHTATBHBIX JTAHHBIX;
B) pe3yJbTaThl PACUYETOB;
T') BBIBOJIBI 110 padoTe.

Kpurepun onenku:

OrneHka «OTJIIMYHOY CTAaBUTCS, €CIIU SKCIIEPUMEHT MPOBENICH, 00pabO0TaHbl Pe3yIbTaThl, BHIIOJHEHBI BCE
3agaHus, pabora opopmiieHa B COOTBETCTBUU C TPEOOBAHUSMHU.

OreHKa «XOpOIIO» CTABUTCS, €CIH ObLIa JOMYIIEHbI OIIMOKH ITPHU MPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0HOPMIICHHH OTYETA.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIU KCIIEPUMEHT MPOBEACH, IPUBEACHO HETIOIHOE
BEIIIOJIHEHHE 3aJaHUI.

OrneHka «HEeyI0BIETBOPUTEIILHOY» CTABUTCS, €CIIU KCIIEPUMEHT HE MPOBOAMIICS, 3aJJaHUE HE
BBINOJIHEHO.
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Tema 2.1. MarHuTHOe moJie, €ro XapaKTepUCTHKHU
JlaGoparopHoe 3ansiTue Ne4

Buabl (l)epI)OMaFHI/ITHLIX MaTepuaJioB, HCCJICAOBAHUEC UX XaPAKTECPUCTHUK.

Lesb: rcciaenoBaHne XapaKTEPUCTUK U BUJOB (DEPPOMArHUTHBIX MaT€pPHUAJIOB; U3y4YEHHUE METIN
rUcTepesuca.

Boinosinus padory, Bol Oynere:
ymems:
VYnl. Ilonb30BaThCst U3MEPUTEINBHBIME TPUOOPaAMH

V2. uamepsaTs napaMmeTphl JIEKTPUUECKUX Lienen anekTpoodopyaoBanus JICM;

Y n3. npou3BOAUTH OAOOP JIEMEHTOB JIEKTPUUECKUX LIETIENH U JIEKTPOHHBIX CXEM;

VY a4. cobnroaats Mepbl 6€30MaCHOCTH MPH paboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPHUYESCKUMHU
WHCTPYMEHTaMHU;

Yo 5 OKCILTYaTupOBaThb 3HeKTpOO60py2[0BaHI/Ie U MCXaHU3MbI IICpCAavu ABHMIKCHUSA TCXHOJIOIHMYCCKUX
MalllvH 1 alapaTrosB;

Y1 6 coOuparh INMEKTPUUECKUE CXEMBI,
V1 7 uutaTh NpUHIUIHAIBHBIC, JICKTPUUECKNE U MOHTAXKHBIC CXEMBI;
VYo 01.02 BnaseTs akTyaJlbHBIMU METOAaMH paboThl B TPO(ecCHOHANBHOM U CMEXHBIX chepax;

MarepuanbHoe o0ecnieyeHue:
JlaGopaTopHbIii CTEH/T

3ananme: M3yuuts cBOicTBa eppOMarHUTHBIX MaTEPHAIIOB U X BHUJIBI.
ITopsinok BbINOJHEHHS PadOTHI:

1. Coeaunute BBIXOA reHepaTopa ¢ rHe3/10M G U3MEpUTENBHOTO CTeH A, K rHe3ly U NOoAKIIounTe
BosIbT™METp. Bxonp! kananoB X u Y ocumiorpada coeinHuTe ¢ THe31aMu X 1Y U3MEPUTENbHOTO
CTE€HJ]a COOTBETCTBEHHO. Pyuku nepexitoueHust Ko3QpPHUIUEHTOB yCUIIeHUs KaHalloB X U Y MOCTaBbTe
B nosioskeHus 50 mB/nen u 20 mB/nen. coorBerctBenHo ( Ux = 50 mB, Uy = 20 MB). Bxmtounre
npubopsl B ceTh. [Iporpeiite B TeueHue 5 MuH. C MOMOIIBIO pydek ocuuiuiorpada godenrecs
MOJIO’KEHUS JTyda B LIEHTPE SKpaHa. Y CTAHOBUTE YacTOTy curHaina reaeparopa S50 I'u. I[Tpu nomomu
peryssTopa BbIXoJla FreHepaTopa NOody4YuTe Ha SKpaHe ocLuuiiorpada npeienbHyo MeTo
rucrepesuca. BepiivHa ety no koopauHate X J10JKHA 3aHUMaTh YEThIPE KJIETKH, CUUTAas OT
LIeHTpa ’KpaHa. HanpsbkeHnue, usmepseMoe BOJIbTMETPOM, JTOJIKHO PaBHATHCS IpU

stom ~1 B.

CHATHE OCHOBHOM KpHMBOW HaMarHW4YMBaHus. VI3MeHss BEIMUMHY CUTHAJIA Ha BBIXOJE TeHeparopa,
3apHUCyiTe CeMeNCTBO MeTeNb TUCTepe3nca U 3amuiuTe B Tabauiy 1. KOOpAMHATHI MXBEPUIMH IPU
X=1,2,3,4 neneuwii.

Tabmuma 1
X, men Hy, AM |Y,gen. B, Tan U

MacmtaOsl ocelt ocpuiorpaga paccuuraiTe mno popmynam:

U.\”‘.l A U \'( uRu
m, === —jincn, M, =—<—v——

4 e e §.1):
2RI;I,R7- Yl ‘ i 33
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rie RT=10 OM; r,7=0,021 m; W,=100; W,=1330; C,=10* ®; R,.=10" Owm; S=10"".
HanpsokeHHOCTDb 1OJIsl 1 MarHUTHAsI UHAYKIUS B 00pasiie, COOTBETCTBYIOIINE OTKJIOHEHUIO JTyda
ocuuiorpada B Touke ¢ koopauaaramu (X,Y) paBHBI

Hy=mX; Bp=m,Y.

3HaueHUE MAarHUTHOM MMPOHUITACMOCTH 110 JaHHBIM ocunﬂﬂorpa(bnqecxnx I/ICCJIGIIOBaHI/IfIBBIqI/ICJISIeTCﬂ
U3 OCHOBHOM KpI/IBOfI HaMaronnimuBaHUA COIJIACHO BBIPAKCHUIO!

B

m

n= :
-LlLIH.ur

1. Pe3ynbraThl pacuera 3aHecuTe B TaOIHUILy 1 ¥ HOCTPOITE IO HUM OCHOBHYIO

KPUBYIO HAMarHM4YMBAaHUS U 3aBUCUMOCTb.
2. IloAroToBhTE yCTHBIE OTBETHI HA CIIEIYIOLINE BOIPOCHI:
a. OObsICHUTE 3aBUCUMOCTh MArHUTHON IPOHUIIAEMOCTH (PeppOMarHeTHKa oT
HaIPSKEHHOCTH MarHUTHOTO TIOJIA.
0. Yro Takoe «1eTIis rucTepesncan?
B. HazoBuTe ocHOBHBIE BH/IbI IOTEPH B (PepPOMArHUTHBIX cepaeuHukax. Kakuenorepu u
noyemy 0oJiee OMacHBI HA BBICOKHX 4acTOTax?
r. Kak 00bsiCHUTD BIMSHUE YAaCTOTHl HA 3HAYEHWE MAarHUTHOM MPOHUIIAEMOCTH
MeTaJIIIMYeCKoro eppomarueruka’?
1. OxapakTepu3yiTe CBONCTBA MarHUTOMATKUX MaTe€pHajoB, X 00JIaCTH IPUMEHEHHUS. €.
OxapakTepu3yiTe CBOMCTBA MArHUTOTBEP/IBIX MAaTEPUANIOB, X 00JaCTH IPUMEHEHUS.

®dopma npeacTaBiaeHusi pe3yJibTaTa

OTuer o paboTe JOIKEH CONIEPKATh:

a) HAaMMEHOBaHKE PaOOTHI U 1IeNTb PAOOTHI;

0) CXeMBbI IKCIICPUMEHTOB M KPUBBIC TIOJTYUCHHBIX SKCIICPUMEHTAJIBHBIX JaHHBIX;B)
YCTHBIN OTBET Ha MOCTaBJICHHBIE BOTIPOCHI;

T') BEIBOJIBI 110 padore.

Kpurepun onenkn:

OreHKa «OTJIMYHOY CTABUTCS, €CITH SKCIIEPUMEHT MPOBENICH, 00pab0TaHbI Pe3yIbTaThl, BHITTOTHEHBI BCE
3a/1aHus, pabota ohopmMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

OreHKa «XOpOIII0Y» CTAaBUTCS, €CIH ObllIa JOMYIIEHBI OIUOKU MTPH MPOBEICHUH dKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WU MpU 0HOPMIICHUH OTYETA.

OreHKa «yIOBIETBOPUTEIHHOY» CTABUTCS, €CIIM IKCIIEPUMEHT MTPOBEICH, MPUBEACHO HETMIOIHOE
BBITIOJTHEHHE 3a]IaHUIA.

OreHKa «HEyIOBIETBOPUTEIBHO» CTABUTCS, €CITU KCIIEPUMEHT HE MMPOBOIMIICS, 3aJJaHHE HE
BBITIOJTHEHO.

Tema 3.1. DuieKTpUYecKHe Henu MePEeMEHHOI0 TOKa
JlaGopaTopHoe 3ansaTHE Ne 5

SKCHepHMeHTaJILHOC OINpeacjcHue mapaMmeTpoB 3JIEMEHTOB nenei MEPEMECHHOI0 TOKA
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Heab: npuoOpeTeHre HABBIKOB OINpeIeICHHUs MapaMeTPOB 3JIEMEHTOB B LIEMAX MEPEMEHHOIO TOKa IO
pe3ynbTataM HW3MEpeHUl, BKIIOYEHUS B IEMb BOJbTMETpPAa W aMIlepMeTpa, U3MEpPEeHHs TOKa U
HaIpsKEHUs, TpUMEeHeHHs 3akoHa OMa B 1€l EPEMEHHOI0 TOKA.

Boinosinus padory, Bel Oyjaere:
ymemy:
VY nl. [Tonp30BaThbCst K3MEPUTEINHHBIMH MPUOOPAMH

V2. uamepsaTh napaMmeTphl JIEKTPUUECKUX Lienel anekTpoodopyaoBanus JACM;

YII?). IMPOU3BOJIUTH l'IOI[60p OJIEMECHTOB JJICKTPHUYCCKUX Herei u OJICKTPOHHBIX CXEM;

VY 4. cobmonate Mepbl 0€30M1aCHOCTH ITPU paboTe ¢ ANEKTPOOOOPYIOBAHUEM U IEKTPUUECKUMU
WHCTPYMEHTaMU;

Ya 5 sKcmmyaTHpoBaTh JJIEKTPOOOOPYNOBAHUE M MEXAaHWU3MBI TEpeadl JBIKCHUS TEXHOJIOTHUYECKUX
MAIlIMH U anmnapaTos;

Y1 6 cobuparh NMEKTPUUECKUE CXEMBI;
VY1 7 unTarh NPUHIUIHAIBHBIC, YJICKTPUYECKUE U MOHTAKHBIC CXEMBI;

VYo 01.02 BnaseTs akTyallbHBIMU METOAaMH pabOThl B TPO(ecCHOHAIBHON 1 CMEXHBIX cepax;

MarepuanbHoe odecnieyeHue:
JlaboparopHslii creH «dnekTpuueckue renm» D1[-MP-01

3aganue:
Cobpath cxeMy U U3y4UTh CBOMCTBA IIENHU MIEPEMEHHOTO TOKA

IMopsiioK BHINOJIHEHNUST PAGOTHI:

1. O3HakoMHTBHCS € 1a0OPATOPHOM YCTAHOBKOM.

2. DKCIEepUMEHTaIbHOE ONpeeNieHUE BETUYHHBI COMTPOTUBIICHHS PE3UCTOPA.
Co0pats cxemy no pucyHky 1. B xauectBe pesuctopa R* ucnons3oBats pesuctop R11 wim R10 (Taba.
1). B coOTBETCTBUU C 3aJaHHBIM BAapHAHTOM YCTAHOBUTH COOTBETCTBYIOUIMI TyMOJIEp B 3a/JlaHHYIO
nosunuio (1, 2 wu 3). [IpeacraButh cxemy sl MPOBEPKH MPETIOAABATEINIO.

E3 PV

O®

Pucynok 1
Tabmuma 1
Ne BapuanTa | 2 3 4 5 6
U.B 5 7 6 5 7 6
R* R10-1 R10-2 R10-3 R11-1 R11-2 R11-3

BxarounTh 37€KTpONUTaHME CTEHAA M MCTOYHUK nuTaHuss E3, ycTaHOBUTH 3aJaHHOE 3HAYEHHUE
HaIpsOKEHUST UCTOYHWKA MUTAHUS W MU3MEPUTh BEIMYMHY HANPSDKCHHS M TOKa B IemH. Pe3ymbTaThl
3aHecTd B Tabmuiy 1.

3. Jlus ompeneneHus BEIMYMHBI €MKOCTH KOHJIEHCATOpa coOpaTh CXeMy Mo PUCYHKY 1. B
KauecTBe HcclieyeMoro KoHaeHcaTopa C* ucronp30Bath nepecrpanBaeMbiii konaeHncatop Cl B
COOTBETCTBYIOILEH NO3ULIMH NTepEKIoYaTens (Harpumep, 3anuck C1-2 03HavaeT, 4To NepeKI0YaTeb
Oatapeu koHaeHcaropoB C1 momkeH ObITh B TO3UIUU «2»). [Tociae mpoBepKu CXeMbl MpEnoaBaTesieM
BKJIFOYHUTH JIEKTPOMUTAHUE CTEHA U UICTOYHUK NMUTaHus E3, ycTaHOBUTH Yy U3MEPUTENSI MOIIIHOCTHU
pexuM u3mepenus 4actoTel f. B cooTBeTcTBUM ¢ 3amanneM (Tabi1. 2) yCTaHOBUTH 3a/IaHHBIC 3HAYCHUS



BEJIMYMHBI HAMIPSDKEHUS MUTAHKS M €T0 YacTOThI. YacTOTy ycTaHaBIMBaTh C TOYHOCTHIO £(5...10) ',
N3mepuTh BeMUMHY TOKA, HANIPSDKEHUS U 9aCTOTHI B IIeTH. Pe3ynbTaTel 3aHECTH B TAOIUILY 2.

Tabmuma 2
Ne BapuasTa | 2 3 1 5 6
- U,B. 5 5 5 T 2 i3
e Cl-1 Cl-2 C1-3 Cl-4 Cl1-5 C1-3
il 300410 25010 200410 160410 130410 10010
PP

Bax

o S ==




Pucynoxk 2
4. Jlns onpeneneHus mapaMeTpoB peaabHOM KaTyIIKU HHIYKTUBHOCTU coOpaTh cXemy o
pucyHky 12. B xauecTBe uccnenyemoit katymku L* nucnons3osars katymku L1, L2 crenaa nimm ux
nocienoBarenbaoe coequnenne (L1+ L2) B cooTBEeTCTBHM € 3a1aHHBIM BapruaHToOM (Tabi. 3).

Tabmauma 3
Ne BapuaHTa 1 2 3 4 5 6
L* L1 L] [.2 L2 L1+ 12 L1+ L2
f. T 200 300 250 350 200 300

[Tocne npoBepku cxembl IpenogaBaTeeM BKIOYUTh IEKTPOIUTAHUE CTEH/1a M HCTOUHUKIIUTAHUS
E3, ycTaHOBUTH 3HaYCHUs BEIMYMHY HAPSOKEHUS UTanus 7 B u 3aganHoe 3HaueHue 4acToThl f.
Yacrory ycraHaBimBaTh ¢ TOUHOCTBIO £(5...10) I'n. U3MepuTh BeIMYHHY TOKA U aKTUBHOM
MOITHOCTH B LlenH. Pe3ynpTaThl 3aHecTd B TadIuUILy 28.

5. OnpenenuTs BEIMUNHY aKTUBHOTO CONPOTHBIICHUS KaTYIIKU METOJOM aMIlepMeTpa U
BOJIbTMETpA. J{JIsl 3TOr0 MOJIKIIFOUUTh €¢ K MCTOUHHMKY MOCTOSIHHOTO Hanpsbkenus E2 (puc. 13).
YcTaHoBUTH y HU(POBOro aMIepMeTpa pexxuM U3MepeHus MOCTossHHOTro Toka. [locie npoBepku
CXEMBbI MPEIO0/IaBaTEIeM BKIOYUTh UCTOUHUK MUTaHUSA E2, yCTaHOBUTH Y HETO BBIXOJIHOE
HanpsbkeHue 10 B u u3mepuTh BeIMUnMHY HOCTOSHHOTO TOKA B Lienu. Pe3ynbTar 3aHectu B Tabnuny 4.
BBIKITIOUNTB 371€KTPOIIUTAHHE.

E/sz <}/>Pv PA ’
il
Pucynoxk 3
Tabmuma 4
Bxmroueno M3mepeHo Beranciieno
U.B I, MA f. T P.Br | Z.Om | R,Om | L.MmI'H | C, MKD

rR* | | | e -- -
e D D R
7 Y R (S
L* - - - I N I

6. TIlo pe3ynapTaTam M3MEpEHUH PACCUMTATh MOJHOE COMPOTHRIICHHE Z KaXKJIOTO dJIEMEHTa,
aKTUBHOE comnpoTuBieHne R, BennunHy nHIyKTUBHOCTU L 1 eMkocTi C ¥ IOCTPOUTH BEKTOPHBIE
JMarpamMMBbl.

dopma npeacTaBiieHus pe3yJbTarTa:

Otuer o paboTe TOMKEH COAEPKATh:

a) HaMMEeHOBaHMUe PabOTHI U 1eNb PaboThI;0)

AIIEKTPUYECKUE CXEMBI OIBITOB;

B) TaOJIHIIBI C PE3yIbTaTaMU OIBITOB U BHIYHCIICHHIA;T)

pacyeTHbIC COOTHOIICHUS;

1) BEKTOpPHBIE AWArpaMMBbl JJIsl PE3UCTOPA, PEaTbHOM KATYIIKU M KOHJIEHCATOPa;e)
BBIBOJIBI IO padoTe.

Kpurepum ouenkmu:
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O1eHKa «OTJIMYHO» CTABHUTCS, €CIIH SKCIIEPUMEHT MPOBEACH, 00paOdOTaHbI pe3yIbTaThI,
BBITIOJTHEHBI BCE 3aJ1aHusl, paboTa 0opMIIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.
Or1eHKa «XOpOIII0Y» CTABUTCS, €CJIA ObLIa JOMYIICHBI OITHMOKY P MPOBEICHUN IKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0OPMIICHHH OTYETA.
O1eHKa «yI0BJICTBOPUTEIBHOY» CTABUTCS, €CIIA IKCIIEPUMEHT TIPOBENICH, IPUBEICHO HETIOJIHOE
BBITIOJIHEHHE 3a[aHUH.
OrneHka «HEyIOBJIETBOPUTEIHLHO» CTABUTCS, €CIIU SKCIIEPUMEHT HE IPOBOAMIICS, 3aJJaHUE HE
BBIIOJIHEHO.

JlaGopaTopHoe 3ansaTHE Ne 6

3JICKTpI/I'leCKI/Ie eIy IMEPEMEHHOro ToKka ¢ mocjieAoBaTe/JibHbIM COCIUMHCHUEM 3JICMCHTOB

Heab: nmpruobpereHne HaBBIKOB COOPKU MPOCTHIX 3JIEKTPUUYECKUX LENell U M3MEpPEHUsl HalpsHKEHU Ha
OTJENIbHBIX YYacTKax LN, U3y4eHUEe CBOWCTB LeNel MPU MOCIe10BaTeIbHOM COSMHEHUN aKTUBHBIX U
PEaKTUBHBIX 3JIEMEHTOB, 3HAKOMCTBO C SIBJIEHUEM PE30HAHCA HANPSDKEHUMN, IMOCTPOEHUE BEKTOPHBIX
JarpaMm.

Boinosinus padory, Bel Oyjaere:
ymems:
VYnl. [lonb30BaThCst U3BMEPHUTEINBHBIMH TPUOOpaAMHU

V2. usmepsaTs mapaMmeTphl JIEKTPUUECKUX Lietren anekTpoodopyaoBanus JICM;

Y n3. npou3BOAUTH OAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

VY n4. cobnroaats Mepsl 6€30MaCHOCTH MPH paboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPHUIESCKUMHU
WHCTPYMEHTaMHU;

Yo 5 OKCILTYaTupOBaThb 3HeKTpOO60py,Z[OBaHI/IC n MCXaHU3Mbl IICpCAadn ABHIKCHHA TCXHOJOIHYCCKHX
MalllvH 1 amiapaTosB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLUKIIUAIBHbIE, SJIEKTPUUECKNE U MOHTAXKHBIE CXEMBI;
VYo 01.02 BnaseTs akTyalbHbBIMU METOAAMHU paObOThI B MPOECCHOHATBHOM U CMEKHBIX cepax;

MarepuanbHoe odecnieyeHue:
JlaboparopHsrii creH «dnekTpuaeckue renm» D1[-MP-01

3ananmue:

CoOpatb cxemy ¥ U3y4yUTh CBOMCTBA LIETIH NIEPEMEHHOI0 TOKa C MOCJIeA0BATENIbHBIMCOECIUHEHUEM
JJIEMEHTOB.

IHopsiiok BeINOIHEHHUs PadOTHI

1.O3HaKOMHTHCS ¢ TA0OPATOPHON YCTAaHOBKOM.

2.Co0path 3MEKTPUUYECKYIO IETh C MOCIEA0BaTEIbHBIM COeIMHEHNEM pe3rcTopa R* u koHaeHcaTopa
C* (puc. 1), ucrionb3ys 2JIEMEHTHI LIS B COOTBETCTBHUHU C 3aJlaHHBIM BapuaHTtom(Tadi. 1). B kauectBe
pesucropa R* ucmnonp3oBaTh nepectpanBaeMblii pe3uctop R10 B COOTBETCTBYIOMIEH TO3UITHH

| PP1 i o
Bx | U BhX — X 1"”
| Pl "
PucyHok 1 E3i P ut U2,
/ f
T _...._ A \ I ) U LI
Ne BapHaHTa 1 2 3 4 5 6
R* R10-1 R10-2 R10-3 R10-1 R10-2 R10-3
c* C2-5 C2-5 C2-5 C2-4 C2-4 C2-4




nepexioyatens. Y nuppoBbIX aMIIEPMETPOB YCTAHOBUTH PEKUM U3MEPEHHUS IEPEMEHHOTO TOKA.
3.IlpenbsaBUTH cXeMY ISl IPOBEPKU MPENOIABATENIO.

1. BxirouuTh NUTaHUE CTEH]IA, ICTOYHUK IEpeMEHHOro HanpspkeHus E3. YcraHoBUTh Ha
BbIXOJI€ UcTOUHUKA nuTanus E3 Hanpskenue 7 B ¢ yactoroit 400+10 I'n. IIpoBectu n3mepenus
yKa3aHHbIX B Ta0auIe 2 BeUuuH. Pe3ynbTaTsl U3MepeHuid 3aHecTH B Tabauiy 2. BeIkimtounTh
HCTOYHUK AeKTponuTanus E3.
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Tabmumna 2

Cxema U. B I. mA

RC
ZyC

P. Bt

2. CobOpaTb 3JEKTPHUUECKYIO LIEMb C [TOCIIe10BATEIbHBIM COEIUHEHUEM pealbHOM KaTyIKU
UHIYKTUBHOCTH L* koHmeHcaTtopa C* (puc. 2), HCIOb3ys 3JIEMEHTHI LIEIH B COOTBETCTBUH C
3aJlaHHBIM BapuaHToM (Tabi. 3). [IpenbsaBuTh cxeMy AJs IPOBEPKHU MPEIOAABATEINIO.

Uk "
PP1 7z o -
Bx U_ . Bux fbV\ )
LR ] ? l S s o A\;--;, ‘.‘
E3 P
&b Gk il
o &
- . —”'
Pucynok 2
Tabmnuua 3
Ne BapuanTa 1 2 3 5 6
L* L1 L1 L1 12 L2 L2
c* C2-1 Cc2-2 C2-3 C2-3 C2-4 C2-2

3. BKIIIOUMTB 37I€KTPONHUTAaHUE, YCTAHOBUTH HA BBIXOJIE MCTOUHMKA nuTanus E3 nanpsokenue 7
B ¢ gactoroii 400+10 I'u. IIpoBecTn n3mMepeHus yka3aHHBIX B TAOJIUIE BETHMYUH TSI LIETH C
[I0CJIEI0BATEIbHBIM COCIMHEHNEM PeaJIbHOM KaTyIIKU MHAYKTUBHOCTH L 1 konaencaropa C.
PesynbTarsl u3mMepenuii 3anectu B Tabi. 3. BRIKIIIOUNTE 3JIEKTPONIUTAHUE.

4. JInst ucclieTOBaHHBIX LIETIEH 10 pe3ybTaTaM U3MEPEHHUI pacCUUTaTh:

— TOJIHYIO MOIIHOCTH TIeTH S,
— pPeaKTUBHYIO MOLTHOCTb Lienu Q,

— K03 UIUEHT MOIIHOCTH LIETIH COSQ U Yroi cBUra (a3 ¢ Mex1y Haups>KeHUEM Ha BXOJIE LENH U

TOKOM,

— K03 UIUEHT MOIIHOCTH KaTYIIKU COSQk U YroJ cIBUTa a3 coS) MEXy HaNpsSKEHUEM Ha

KaTyHIKC 1 TOKOM,

— IIOJIHBIE, aKTUBHBIE U PEAKTUBHBIE COTIPOTUBIIEHUS BCEl 11eny U oTaenbHbIX yuacTkoB (ZK, RK, XK,

XC, 73, RD3, X03,). PesynbTarsl 3anecTd B Ta0nuily 4.

Tabmuna 4
S=UL
BA

fs2_pt
BAp

CosSQ | .

rpax

Zi,
OMm

COS(PK (px

rpax

}Q?\

Ry.
OM

Xs | 25 |

OM | OMm

Ra.
Onm

Om

5. Ilo pe3ynbraTaM U3MEpeHuH JUIs HCCIIEA0BAaHHBIX LIENEH MOCTPOUTH B MacIiTabe BEKTOPHBIE
JMarpaMMbl, TPEYTOJIbBHUKN COMPOTUBIIEHNI U MOITHOCTEW, CAENATh BBIBOJI O XapaKTEpe KAXKI0N

HCCJIeIOBAaHHOM 1IE€TIH.

dopma npeacTaBieHus pe3yJbTaTa:

Otuer no paboTe TOJIKEH COAEPKATh:

a) HaMMEHOBaHWE PaOOTHI U 1IETTb PaOOTHI;

0) cxemy HccleayeMoi LeMu;

B) TaOJIMIIBI C pe3yJIbTaTaMU OIBITOB U BBIUKCIICHHIA;
') pac4eTHbIE COOTHOLICHUS,
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1) BEKTOPHBIC THArPaMMBbI;
€)BBIBOJIBI TIO padoTe.

Kpurepum ouenku:

O1eHKa «OTJIMYHOY» CTABUTCS, €CITU SKCIIEPUMEHT ITPOBECH, 00paOb0TaHbI Pe3yJIbTaThI, BEITIOTHEHBI BCE
3aanus, pabora oopmiieHa B COOTBETCTBHH C TPCOOBAHHSIMH.

O1eHKa «XOPOIIIOY» CTABUTCS, €CIIU ObLIa TOMYIIEHBI OMTHOKH MTPU TPOBEICHIH IKCIICPUMEHTA,
00paboTKe pe3yIbTaTOB WIH MPH 0(OPMIICHUH OTYETA.

OrieHKa «yIOBIETBOPUTEIBHO)» CTABUTCS, €CITU KCIICPUMEHT MPOBE/CH, MPUBEICHO HETIOIHOE
BBITIOJIHEHHE 3aJIaHU.

OrieHKa «HEYIOBICTBOPUTEIIBHO» CTABUTCS, €CITU SKCIICPUMEHT HE MMPOBOIMIICS, 3aJJaHKC HE
BBIIOJIHEHO.

JlabGoparopHoe 3aHsiTHE N7

Coennnenue TpéxdgasHoii 1enu nepeMeHHOro TOKAa Mo CXeMaM «3Be3/1a», KTPeyroJbHUK)

Iesib: 03HAKOMHUTHCS C TpeX(a3HBIMU CHCTEMaMH, H3MepeHHeM (ha3HbIX U JTMHEHHBIX TOKOB U
HanpspkeHui. [IpoBeprUTh OCHOBHBIE COOTHOILIECHUS MEX Y TOKAMHU U HANPSYKEHUSIMU CUMMETPUYHOTOU
HECUMMETPUYHOTO Tpex(azHOro nmoTpeduTens. BeISICHUTD posib HEUTPAILHOTO IPOBO/IA B
YeThIPEXIPOBOAHOM Tpex(a3HOU cucTeme.

Boinosnus patorty, Bol Oyzere:
ymemo:
VY al. [losnb30BaThCsl U3MEPUTENBHBIMU TPUOOpaMU

V2. usmepsaTh mapaMmeTphl JIEKTPUUECKUX LieTrel anekTpoodopyaoBanus JICM;

YI[3. IMPOU3BOAUTH HOI[60p QJICMCHTOB JJICKTPUYCCKUX Lerei u OJICKTPOHHBIX CXEM;,

VY n4. cobaronate Mepbl 6€30MaCHOCTH IIPU PabOTE € NIEKTPOOOOPYTOBAHUEM U IIEKTPHUUECKUMHU
UHCTPYMEHTAMU;

VY 5 skcmiyatupoBaTh 3JEKTPOOOOPYJOBAHME W MEXAaHU3MBI TEpeaud JIBIKCHHS TEXHOJOTHYECKHUX
MallIMH U anmapaTos;

Y1 6 cobupatrh INEKTPUUECKUE CXEMBI;
VY1 7 ynTarh NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;
VYo 01.02 BnaseTh akTyaJlbHBIMU METOAaMH paboThl B PO(ECCHOHATIBHOM U CMEXHBIX chepax;

MartepuanbHoe o0ecnieyeHune:
JlaGopatopusrii cteny OL-MP-01.

3aganue:
Cobpath cxeMy U U3y4uTh CBOMCTBA TpexX(a3HOM 1IenH NEPEMEHHOT0 TOKa

ITopsinok BbINOJHEHHs PadoOTHI:

1.13yunts Temy «TpexdasHble 21eKTpHUECKUE MU TPH COSTUHEHUH 110 CXEMe
«3Be3/1a», CoJlep)KaHne JaHHOM J1abopaTOpHON paboTHI.

2.HauepTuTh NPUHLIMIIHAIBHBIE CXEMbl HCCIEIYEeMbIX IeNeld HCCIelyeMbIX Ienel c
BKJIFOUEHHBIMU W3MEPUTENIbHBIMU IPUOOPAMH.

3.03HaKOMHTBCS C Ta00PATOPHOI YCTaHOBKOM.

4. BKJIIOYHTH 3JCKTPONUTAHHE CTeHJAa. Bkmounth Tpexdasublii ucrounuk nutaHus E4 u
U3MEPUTh CTPEJIOYHBIM BOJIBTMETPOM JIMHEHMHbIE M (Da3HblEe HANpPSDKEHMs MCTOYHUKA NUTAHUS Ha
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X0JIOCTOM X0Ay. Pe3ynbTarel n3aMepeHuii 3anecTr B Ta0. 1. BBIKIIIOUUTH HCTOYHUK SJIEKTPOITUTAHUSI.
HpOBepI/ITB COOTHOHICHUC MCIKIAY JIMHEHHBIMUA U (1)33HI:IMI/I HAIMpsOKCHUAMA UCTOYHUKA ITUTAHUS.

Tabmuua 1 - PesynbraTsl nu3mMepeHuii

M3mepeHo Ha KJIeMMaxX MCTOYHHMKA MITIHHS
JIvHeitHbIe HaPSKEHUS Da3Hble HAPSKEHUS

Brruncieno

Uab, B Ubc, B Uca, B [Ua, B Ub, B Uc, B Ui, B Ud, B Un/Ud

5.Cobparb CUMMETPUYHYIO YETHIPEXITPOBOIHYIO TPeX(Pa3HyIO EKTPUUYECKYIO 1enb (puc. 16).
B xadecTBe amrepMeTpoB UCNOJIb30BaTh LU(POBbIE IPUOOPHI B pEXKUME U3MEPEHHUS
NEPEMEHHOTO TOKa (TyMOJIep pexxuma padoThl MpUOOPOB B MO3ULIUH «~»), B KauecTBe
noTpeoduTenei

RA, RB, RC ucnons3oBarts pesuctopsl R17, R18, R19, ycraHOBHB COOTBETCTBYOIIUE TYyMOIEPHI B

no3uruio «1». [IpeacraButh cxemy st IPOBEPKH MPEIOIaBATEINIO.
6.VccnenoBath pexxuMbl pabOTHl CHMMETPUYHOMN Tpex(pa3zHoi Lenu Ipy HATUYUHU U
OTCYTCTBHH HEUTPAILHOTO IMPOBO/JIA, a TAKXKE BIMSIHIEC HEUTPAIILHOTO TIPOBOJIA M OOPHIBA
JUHEHHOTOINPOBO/Ia 3a1aHHOM (pa3kl (Tab1.34) Ha pekuM paboThI LienH. st 3TOro BKIFOYUTh
JIEKTPOTIMTAHUE CTCH/Ia, ICTOYHHK TpeX(a3zHoro HanpsukeHust E4 u u3MepsTh JIMHEHHBIC TOKU
IA, IB, 1C u tok B HeliTpanbHOM TipoBoie IN, da3ubie Hanpskenus ucrounarka UA, UB, UC,
(da3HbIe HANPSHKCHHSI HA TOTPeOUTENIX? U HANPsDKEHUE cMeneHus Herpaim Un.
Hanpsbxenus u3MepsiTh, MOAKIIOYAst BHIBOABI BOJIBTMETPA K COOTBETCTBYIOIINM KIEMMaM.
Pesynbrarel u3mepenuii 3anectu B Tadi1. 34. BoikiiounTh HCTOUYHUK nuTanus E4.

A

- l»—-n\'.'r4< . —(e

.-

Pucynok 1 - Cxema TpexdazHoil 3JeKTpHUUecKoi Lenu

. (w) - D)

Tabmuma 2 - UcxoHble JaHHBIC TSI COOPKH TN

Ns BapuanTa 1 2 3 4 S 6

Ra R18 R18 R18 R18 RI8 R18
Ru R17-2 R17-2 R17-3 R17-1 R17-2 R17-3
Rc R19-1 R19-2 R19-2 R19-2 R19-3 R19-3
OOpbIB mpoBoa  |A B C A B C

7.I1o pe3ynpraTaM U3MEpPEHUN BHIYUCITUTD
- cpeiHee 3HaYeHHe JTUHEHHBIX HapsDKEHUH HCTOYHUKA TUTaHMUS,
- cpelHee 3HaYeHue (pa3HbIX HAIPSHXKCHUH UCTOUHUKA MUTAHMUS,
- OTHOILIEHUE MEXy HUMU;
CpeHEe 3HaUE€HUE TOKA ITPY CUMMETPUYHON Harpyske.
8.J111s1 BCceX MpOBENIEHHBIX OTBITOB METO/IOM 3aC€UEK IIOCTPOUTH B MAacIITa0e BEKTOPHBICIHATPAMMEI.
9.CpaBHUTB pexXUMbI pabOTHI U ClIENaTh BHIBOJ O BIMSHUU HEUTPAIBHOTO ITPOBOIAa HApaboTy
Tpex(da3HON CUCTEMBI P CUMMETPUYHON U HECUMMETPHUUYHOM Harpy3Ke.
dopma npeacrabBjIeHus pe3yJbTara:
OTuer o paboTe T0KEH COJIePKaTh:
a) HauMeHOBaHHe paboThI U 1IeJIb PabOThI;
0) cxeMy HCCIIeTyeMOM 1eTIH;
B) TaOJIUIIBI C PE3yIbTATAMH OIBITOB U BBIYMCICHUH;
I') pacueTHbIE COOTHOLIEHMUS;
1) BEKTOPHBIE 1UarpaMMbl;
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€) BBIBOJIBI TIO padoTe.

Kpurepun onenku:

Or1eHKa «OTJIMYHOY CTaBUTCS, €CJIH SKCIIEPUMEHT MPOBENCH, 00pabOTaHbI PE3yNbTAaTHI,
BBINOJIHEHBI BCE 33J]aHMsI, paboTa oopMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMH.

OrneHka «XOpOIIO» CTABUTCS, €CIIH ObLIa JOMYIIEHBI OIIMOKH P MPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WK MpU 0OPMIICHHH OTYETA.

OrneHka «yI0BJIETBOPUTEIBHOY» CTABUTCS, €CIIN AKCIIEPUMEHT IPOBENICH, TPUBEICHO HETIOIHOE
BBITTOJIHEHHUE 33 JaHHUN

OrneHka «HEyIOBJIETBOPUTEIHLHO» CTABUTCS, €CIIU SKCIIEPUMEHT HE MPOBOAMIICS, 3aJJaHUE HE
BBIIOJIHEHO.

Tema 3.3. U3mepuTeibHbIE MPUOOPBI
JlaGopaTopHoe 3aHsiTue Ne 8

3J'ICKTPOI/I3MepI/ITeJILHbIe l'lpl/lﬁopbl U UBMEPEHUSA IJICKTPUYCCKHUX BEJIUYNH

Heab: wu3yuyeHHe 5SIEKTPOUIMEPUTENBHBIX MPUOOPOB, MCIONB3YyEMbIX B JIaDOpaTOpPHBIX padoTax,
BBINOJHAEMBIX Ha creHpae. [lonmydeHuwe mnpeicTaBieHUN O Mpeaene U3MEpPEHHs U LIeHE JEJEHUS,
a0COIOTHOW M OTHOCHUTEIBHOW TMOTPEIIHOCTH, YCIOBHUSX SKCIUTyaTallud W IPYTHX XapaKTePUCTHKAX
CTPEJIOYHBIX DJIEKTPOM3MEPHUTEIBHBIX MPUOOPOB, TONYyYEHHE HABBIKOB pPabOTBI ¢ IH(PPOBBHIMH
U3MEPUTENbHBIMH TPUOOPAMH.

Beimosinus padory, Bel Oyaere:
ymems.
V1. Ilosnb30BaThCst U3MEPUTEIBHBIMU ITPUOOpaAMU

Y a2. u3aMepsaTh mapaMeTphl SJIEKTPUUECKUX 1Lenel anekTpoodopynoBanus JJCM;

YI[3. IMPOU3BOAUTH HOI[60p QJICMCHTOB JJICKTPUYCCKUX Lerei u OJICKTPOHHBIX CXEM;,

V4. cobmoaaTts Mepbl 0€30MaCHOCTH MPU paboTe ¢ IEKTPOOOOPYIOBAHUEM H DIIEKTPUUECKHUMHU
UHCTPYMEHTAMU;

Vo 5 OKCILTYaTUpOBAaTb 3HeKTp0060py}10BaHI/Ie U MCXAaHU3MBbI MEpCAavun ABUKXCHUA TCEXHOJOTHYCCKUX
MalllvH 1 amiapaTtosB;

Y1 6 cobupatrh INEKTPUUECKUE CXEMBI;
VY1 7 ynTarh NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;
VYo 01.02 BnaseTh akTyalbHBIMU METOAAMH paboThl B PO(EeCCHOHATIBHOM U CMEXHBIX cepax;

MarepunanbHoe obecnieyeHue:
JlaboparopHslii creny «dnekTpuueckue renm» D1[-MP-01

3aganue:
N3yunTth nmapameTpsl 3JIEKTPOU3MEPUTEIBHBIX TPHOOPOB

IMopsinoKk BHINOJIHEHUS PAGOTHI
1. M3ydeHne MacopTHBIX XapaKTEPUCTUK CTPEIIOYHBIX AJIEKTPOU3MEPUTEIHHBIX MPUOOPOB. Jliis
3TOr0 BHUMATEIHHO PACCMOTPETH JIMIIEBBIC TTAHEIN CTPEIIOYHBIX aMIIEPMETPOB M 3aTIOJTHUTH
Taoi. 1.

Taomuma 1

XapakTepuCTUKA JIEKTPOU3MEPUTEIBHOTO IpHOopa
HaumenoBanue npubopa BoasT™eTp BoasT™meTp
Crcrema U3MEPUTEIHLHOTO MEXaHU3Ma
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[Ipenen usmepenus

Ilena nemeHus

MuHUMaTbHOE 3HAYEHUE U3MEPSEMON BETMYMHBI
Knacc TouHocTn

JlomycTMast MakcuMasbHast aOCOJIIOTHAS TIOTPEITHOCTh
Pong Toka

HopManbHOE 1M0J0KEHNE IIKAIBI

[Ipoune xapakTEpUCTUKU

2. Tloctpouts rpaduk 3aBUCUMOCTH OTHOCUTEIBHON MOTPEIIHOCTH U3MEPEHUS OT U3MEPSAEeMOI

BEJIMYUHBI

Vusn = T (Aysy) A0t npubopa, ykazaHHOTro npernojaaBaresneM. Cenath BIBOJ O BEITMUYUHEOTHOCHTEIBHON

NOTPEIIHOCTH HW3MEPEHMsI B HA4YaJbHOM M KOHEYHOM 4YacTH IIKAIbl, O XapakTepe H3MEHEHHUs
MOTPEITHOCTH BJIOJIb IIKAJIBI IprUOopa.

3. M3meputh BEIMYMHY CONPOTHBIICHHS, 33JaHHOTO MpernojaBaTeieM, METOJOM aMIlepMeTpa U

BosbTMeETpa. [l aTOoro coOpaTh 3MeKTpUYecKyro menb mo puc. 1. YcraHoBute TymOiep
pexkrMa pabOThl U3MEPUTES TOKA B TIO3UIIHIO «=».

A:\F’A
E1 :“.-Q—l_y + L—:!
B~

Pucynox 2
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ITocne MMPOBECPKU CXCMbI, BKIIFOUYUTDH SJICKTPOIMUTAHNUC U 3aHCCTH MOJIYUYCHHLIC TAHHBIC B
TabJ. 2. BRIKIIOUNTE 3NeKTponuTanue. Paccuntars, HConb3ys 3akoH OMa, BEIMYHHY
3amanHoro conporuieHus R. Pesynprar 3anectu B Tabi. 2

Tabnuua 2

U, B I, MA R, Om

dopma npeacTaBIeHus pe3yJbTarTa:

OTuert o paboTe JOIKEH CONIEPKATh:

a) HaMEHOBaHUE PabOTHI U L1ETb PaboTHI;

0) TeXHUYECKUE JaHHBIC U3MEPUTEIBHBIX TPUOOPOB;

B) rpadviK 3aBUCUMOCTH OTHOCHUTEIILHOM MOTPEIIHOCTH UBMEPEHUH ¥ 5y = |
(Ay3,)T) PE3YABTATHI H3MEPEHUIA;

1) BBIBOJIBI 110 paboTe.

Kpurepum ouenkmu:

OneHka «OTJIMYHOY» CTaBUTCS, €CIIM SKCIIEPUMEHT ITPOBEJIEH, 00pabOoTaHbl Pe3yIbTaThl,
BBINOJIHEHBI BCE 3aJjaHMsl, paboTa oopMileHa B COOTBETCTBUU C TPEOOBAHUSAMM.
OreHKa «XOpOIIOY» CTAaBUTCS, €CIU OblIa TOMYIIEHbI OITHMOKH IPY TPOBEICHIH
9KCHEPUMEHTA,00pa00TKE pe3ysIbTaTOB WK IPpU 0(POPMIIEHUH OTUYETA.

OrneHka «y0BIETBOPUTEIBHO» CTABUTCS, €CIIU IKCIIEPUMEHT IIPOBECH, IPUBEAECHO
HEMOJIHOEBBIIIOJHEHNE 3a/1aHUH.

OrneHka «HEey/I0BIETBOPUTEIIBHOY» CTABUTCS, €CIIU KCIIEPUMEHT HE IMPOBOIMIICS,
3aJJaHi€ HEBBIIIOJHEHO.

JlabopaTopHoe 3aHsiTHe Ne 9

IIpaBuia padoThl ¢ MyJIbTUMETPOM

Heab: u3yyeHHe 3IEKTPOU3MEPHUTEIBHBIX MPUOOPOB, HCHOIb3YEeMBIX B J1aOOPATOPHBIX
paboTax, BBIIOJIHSEMbIX Ha creHze. [lonmydyeHue mpeacTaBieHui o mpezene U3MEpeHHs U
LIEHE JIeJIeHMs], a0COIIOTHOW M OTHOCUTEIbHOW MOTPEIIHOCTH, YCIOBMSIX IKCIUTyaTallH U
JPYTUX XapaKTepUCTUKAX CTPEJIOYHBIX D3JIEKTPOM3MEPUTEIbHBIX HPUOOPOB, MOTyYCHHE
HaBBIKOB paboThl ¢ HU(POBBIMU U3MEPUTEIBHBIMU PUOOPAMH.

Boinosinus padory, Bel 6yaere:
ymems.
Val. Ilonk30BaThcs U3MEPUTENBHBIME PUOOPAMHE

V2. uzmMepsaTs mapamMeTphl JIEKTPUUECKUX Ierel daekTpoodopyaoanus JICM;

yl[3. MMPOU3BOAUTH HOH60p QJICMCHTOB JJICKTPUYCCKUX Lerei u OJICKTPOHHBIX CXEM;,

V4. cobnronate Mepbl 6€30MaCHOCTH IIPU PabOTE € ANEKTPOOOOPYTOBAHUEM U AIIEKTPUUECKUMHU
UHCTPYMEHTAMU;

VYn 5 okcmiryatMpoBaTh  AJIEKTPOOOOPYJOBaHWE W MEXaHU3MBI Tepeladydl  JIBUIKEHUS
TEXHOJIOTMYECKUX MAILIMH U allapaTos;

Y1 6 coOupath IMEKTPUUECKUE CXEMBI;
Y1 7 untaTh NpUHLUIINAIBHBIE, dJIEKTPUUECKNE U MOHTAKHBIE CXEMBI;
VYo 01.02 BnafeTh akTyaJlbHBIMU METOJaMH pabOThI B TpoeccCHnoHaIbHOM U CMEXHBIX cepax;
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MarepuajbHoe o0ecrieueHue:

MynbTUMETPBI

3amanmue:

N3yunTh npaBuiia paboTsl C MyJIbTHMETPOM

IHopsinok BbINOJHEHHUS PA0OTHI

1. I3yunTe nuLEBYyI0 4acTh MYJIbTUMETPA, IPEACTABIEHHOr0 Ha pUcyHKe 1

Pucynok 1

Tabnuia 1

HawnmeHnoBanme oTneneHNus
LIKaJIbl MYJIbTUMETPA

M3mepsiemast B 5TOM
[peXUMeE BEeITUYMHA

[Ipenensl uamMmepeHus: n3MepsIEeMon
BEJIMYMHBI

N/~

\/—

Q

> )))

hFE

10 A

A—

rue3no 10 ADC
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rae3qo VOmMA

raeno COM

OTBeThTE HA BOMPOCHI, MOIB3YICh YICOHOU TUTEPATYPOIA:
1. Mo>HO 11 IPOBOJUTH MEPEKIIIOUEHUE MIPEIeTIOB U3MEPEHUS MePEKIIoYaTesieM BO
BPEMSATEKYILIETO U3MEPEHUS HAMPSHKEHUS U CUJIbI TOKA?
2. MoXHO U3MEPATH HAIPSDKEHUE B PEXKUME U3MEpPEHUs TOKa, U Hao0opoT?
3. MOHO JTi IPO3BaHUBATH WM U3MEPSATH COMPOTHUBIICHUE, HE OTKIIOYHB HCTOYHHK
MUTaHUS HAaU3MEPSIEeMOM dJIeMEHTE?
4, JInst 9ero Hy)KeH PEeKUM IMPO3BOHKHU ?

5. C xakux 3HAYCHUI HY)KHO HAUMHATH U3MEPEHUS HAIIPSOHKEHUS U TOKa?
(MakcuManbHBIX, WJTMMHUHAMAITBHBIX )

6. Uto o3nauaroT uudpsl «1» u «0» Mpu U3MEPEeHUN CONPOTUBIICHHS?

7. Kak (mociienoBaTelbHO WM MapajUIeIbHO) HYKHO MOAKIIOYATh IIYIIbI
MYyJIBTUMETPA KHArpy3Ke, 4TOObl H3MEPHUTH HAIIPSHKEHUE U CHITY TOKa?

dopma npeacTaBIeHus] pe3yJbTarTa:
Otuet o paboTe TOKEH COAEePKATh:
a) HauMEHOBaHUE PaOOTHI U 1LIEITb
paboTh1;0) 3anoTHEeHHYIO Tabnuiy 34;
B) OTBETHI HA TIOCTABJICHHBIC
BOITPOCHI; 1) BBIBOJIBI IO padoTe.

Kpurepun oneHkm:

OreHka «OTJIMYHOY CTABUTCS, €CIIH SKCIIEPUMEHT MPOBENICH, 00paboTaHbl pe3yabTaThl,
BBITTOJIHEHBI BCE 3aJjaHMsI, paboTa oopMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMH.
OreHKa «X0pOoIII0Y CTABUTCS, €CJIU OblIa JOMYIIEHbI OMIMOKH MPH MIPOBEICHUU
AKCIIEPUMEHTA,00pab0TKe PE3yIbTATOB WX MTPU OPOPMIICHUHU OTUETA.

OreHKa «yIOBIETBOPUTEIHHOY» CTABUTCS, €CIIM IKCIIEPUMEHT MTPOBECH, MPUBEACHO
HETIOJTHOEBBINOJHEHUE 3a]IaHU M.

OreHKa «HEYIOBIETBOPUTEIBHO» CTABUTCS, €CITU KCIIEPUMEHT HE MPOBOIMIICS,
3aJlaHue HEBBIITOJTHECHO.

Tema 4.1. OcHOBBI YJIEKTPONPUBOIA
JlabopaTopHoe 3ansitne NelQ

HcciaenoBanue cxeMbl IMyCKa aCHHXPOHHOI'O ABUTaTEJIsA
He.m;: HU3YUYCHUC CXEMBI ITyCKAa ACUHXPOHHOTO ABUTATCIIA

Boinosinus padory, Bel Oynere:
ymemy:
Vnal. Ilonp30BaThcss M3MEPUTENBHBIMU IPUOOPAMHU

VY a2. u3MepATh nMapaMeTpsl AIEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

V3. npou3BoaUTh OAOOP PIEMEHTOB ICKTPUUECKHUX LETIEH U AJICKTPOHHBIX CXEM;

V4. cobnroaats Mepbl 6€30MaCHOCTH MPH padboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPHUECKUMHU
UHCTPYMEHTAMU;

y[[ 5 OKCILTYaTupOBaTh 3J'ICKTpOO60py,[[OBaHI/IC U MCXAaHU3MblI IMICpCAAYN  ABUKCHUA
TEXHOJIOTHYCCKUX MAIIIMH W allllapaToB;
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VY1 6 cobupars 3MEKTPUIECKUE CXEMBI;
V1 7 auTaTh NPUHIUNHAAIBHBIE, YICKTPUYECKIE U MOHTaKHBIC CXEMBI;
VYo 01.02 BnaseTs akTyalbHBIMUA METOAaMHU paObOTHI B MPO(ECCHOHATBHOMN U CMEXKHBIX chepax;

MarepuasibHoe o0ecrieyeHue:

KonTakTop, KHOMOYHBII OCT, aBBTOMAaTHYECKUN BBIKIIOYATENb, MYJIbTUMETP, TEIJIOBOE el
3aganue:

N3yunTth cxemy Imycka aCHHXPOHHOT'O JABUTaTelsl, U KOHTAKTHI alllapaTOB CXEMbI

IHopsinok BbINOJIHEHHUS PA0OTHI:
1. 3yunTh cxemy MycKa aCHHXPOHHOT'O IBUTaTels ¢ KOPOTKO3aMKHYTBIM POTOPOM

QF SB1
FU1 SB2 KM KK1
KM2 L
Pucynok 1

O06o03HaueHue 31eMeHTOB Ha cxeMe: QF — TpexmoocHbIi aBTOMaTUYeCKH BeIKiItouaresns; FU
— npenoxpanutenu, M- cratop aurartens acuHxpoHHoro, KK — temnoBoe pene, KK —
teroBoe pene, KK1 — HopManbHO 3aMKHYTBIN KOHTakT TEIIOBOroO pene, SB 2- kHonka
Cron, SB 1 — kHonka Ilyck, KM — karymka kontakropa, KM 1 — cuinoBble KOHTaKTbI
KOHTakTopa, KM 2 — HOpMaibHO OTKPBITEIM KOHTAaKT KOHTAKTOpa.
2. NI3yuuTh anmapaTsl ¥ KOHTAKTHI allllapaToB, MX PACIIOI0KEHNE Ha CXEME.
3. OTBeTUTH Ha BOIIPOCHI K TaOOpaTOpHOI padore.

Xo/ BbINOJTHEHHS PadoThI:

1. IlepeuepTuTe U U3YUUTE CXEMY YIIPABJICHUS ACUHXPOHHBIM JIBUTaTENIEM.

2. WMByunmre mpemyioKEHHbIE amnmapaTbl, TaKWe Kak: KOHTaKTOp,

KHOTIOYHBIH MOCT,aBTOMATUYECKHI BBIKIIIOUATEb.

3. OTBeThTE HA CIICTYIOIINE BOIPOCHI:
a. I'e cusoBas yacThb Lenw, a rje 1enb yrnpaBieHus Ha cxeme?
6. Kak onpenenuts ¢ MoOMOLIbIO MPO3BOHKH HOPMAJIBHO OTKPBITYIO (ITyCK) U HOPMAJIbHO
3aKpBITYIO (CTOM) KHOIIKHU?
B. Kakne KOHTaKThl KOHTaKTOpa SBJIAIOTCS CUI0BbIMU? Kakiie KOHTaKThl KOHTaKTOpa
SIBJISTIOTCSI BBIBOJIAMH KaTYIIKU?
r. Jlns gero HyxxHo TemnoBoe pene? ['ie HaxoauTCs ero HOPMajabHO 3aKPBITHI KOHTAKT
JUIALIENN YIIpaBJIeHUs?
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1. KakoB npuHIun paboTbl cxembl?
e. UeM MOKHO 3aMEHUTh IPEJOXPAHUTENHN HA cXeme?

dopma npeacTraBieHus pe3yJbTarTa:
OTueTt o paboTe JOIKEH CONIEPKATh:
a) HAUMEHOBaHME PAOOTHI U IIETTh
paboThI;0) cXeMy IIEKTPUUECKYIO;

B) OTBETHI HA

BOIIPOCHI;€)

BBIBO/IBI 110 padoTe.

Kpurtepuu ouenku:
OreHka «OTJIMYHOY» CTaBUTCS, €CIIN SKCIICPUMEHT ITPOBEAEH, 00pabOTaHbI PE3yIIbTATHI,
BBITOJIHEHBI BCE 3ajaHusI, paboTa oopMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMH.

OrneHKa «XOpOILI0Y CTAaBUTCS, €CH Oblila JOMYIIEHBI OIIUOKU MTPH MPOBEACHUN
9KCIIEPUMEHTA,00pab0TKe Pe3yabTaTOB U MPU OPOPMIIEHUU OTULTA.

OrieHKa «yA0BJIETBOPUTEIHHOY» CTABUTCS, €CIIU IKCIIEPUMEHT MTPOBE/ICH, IPUBEICHO
HEMOJHOEBBINOJIHEHUE 3aJaHHH.

OreHKa «HEYIOBIETBOPUTEIBHOY» CTABUTCS, €CITU KCIIEPUMEHT HE MPOBOIIIICS,
3aJJaHUE HEBBIIIOJIHEHO.

Jladoparopnoe 3ansaTue Nell

CoOopka cxeMbl IyCKa ACHHXPOHHOI'O IBUTaTeJIA

I_[e.m,: HN3YUCHUC CXEMBbI ITyCKa aCHHXPOHHOI'O ABUTATCIIA

Beinosnus padory, Bel Oyaere:
ymemy:
Vnal. Ilonp30BaTbess M3MEPUTENBHBIMU TPUOOPAMHU

VY a2. u3mMepATh napaMeTpsl AEKTPUUECKUX 1ienelt anekTpoodopynoBanus JJCM;

VY 13. npou3BoaUTH MOAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

V4. cobmoaaTs Mepbl 0€30MaCHOCTH MPHU PaboTe € IEKTPOOOOPYIOBAHUEM U IEKTPUUECKUMHU
UHCTPYMEHTAMU;

YI[ 5 OKCILTYaTUpOBATb 3J'ICKTpOO60py,HOBaHI/IC U  MCXAaHU3MBI IICpeaavuu  JIBUKCHUA
TEXHOJIOTHYCCKUX MAIIMH W allllapaToB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLKIIUAIBHbIE, SJIEKTPUUECKHNE U MOHTAXKHbBIE CXEMBI;
VYo 01.02 BnaseTh akTyaJlbHBIMU METOAaMH paboThl B PO(decCHOHANBbHOM U CMEXHBIX chepax;

MarepunanbHoe obecneyeHue:
Konrakrop, KHOTOYHBIM TOCT, aBTOMAaTMYECKUI BBIKJIIOYATEb,
MYJIBTHMETP, TIPOBOAA,HHCTPYMEHT, TETNIOBOE pelie

3amanmue:
Co0path cxeMy Imycka aCHHXPOHHOTO JIBUTATEIIs.

ITopsinok BbINOJIHEHHA PadOTHI:
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1. BcnoMHUTB cXxeMy ITyCKa aCHHXPOHHOTI'O IBUTaTeNs ¢ KOPOTKO3aMKHYTBIM POTOPOM

—

L ¢]

KK1

3/

Pucynok 1

O6o3HaueHue 21eMeHTOB Ha cxeme: QF — TpeXImomocHbIi aBTOMaTHYeCK i BhIKIItoYaress; FU

— npenoxpanurenu, M- crarop nsurarens acuHxpoHHoro, KK — rtemnosoe pene, KK —
teruioBoe pene, KK1 — HopmanbHO 3aMKHYTBI KOHTAKT TEIIOBOro pene, SB 2- kHomka
Cron, SB 1 — knonka Ilyck, KM — karymka koHtaktopa, KM 1 — cuiioBbleé KOHTaKTbI
KOHTakTopa, KM 2 — HOpManbHO OTKPBITBIN KOHTAKT KOHTaKTOpa.

2.Cobpath cxemMy IyCKa aCHHXPOHHOT'O JIBUTATENs

Xo/ BbINOJTHEHUsI pa0oThI:
1. CoGepuTe cxemy, NOIb3ysICb HHCTPYMEHTOM U KOHCYJIBTUPYSICh C NPENOAaBaTeNIEM;
2. IlpenocTaBbTe cXeMy Ha MPOBEPKY MPENOaBaTeNio;
3. UcnipaBbTe OMMOKH, €CITH OHU €CTh.

[TOMHUTE, uto nonaBaTh HanpsikeHue Ha cxeMy MoxkeT Toibko [IPETIOJJABATEJIb!

dopma npeacTaBieHus pe3yJbTaTa:
Otuer 1o paboTe T0JIKEH COAEePHKATh:
a) HauMeHOBaHUe pabOTHI U 1ENb
paboThI;0) cXeMy ANEKTPUUYECKYIO;

B) COOpaHHYIO CXEMY ITyCKa
JIBUTATEs;€) BBIBOJBI IO paboTe.

Kpurepun onenkmu:

OreHKa «OTJIMYHO» CTABUTCS, €CIIM SKCIIEPUMEHT ITPOBEACH, 00paboTaHbl pe3yIbTaThl,
BBITIOJIHEHBI Bee 3a7aHusl, paboTa oopMiIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU.
OreHKa «XOpOIIOY» CTAaBUTCS, €CIIU ObliIa TOMYIIEHb! OLTMOKH IPU MPOBEICHUH
AKCIIEPUMEHTA,00pab0TKe PE3yIbTATOB WX MTPU OPOPMIICHUHN OTUETA.

OreHKa «yI0BJIETBOPUTEIBHOY CTABUTCS, €CIIN SKCIIEPUMEHT MPOBEJICH, TPUBEICHO
HEIOJTHOEBBITOTHEHNE 3aJaHWi.

OreHKa «HEyIOBJIETBOPUTEIHLHO» CTABUTCS, €CIIU SKCIIEPUMEHT HE TPOBOAMIICS,
3aJJaHUE HEBBITTOJIHEHO.

JlaGopaTropHoe 3ansTue Ne 12
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HccaenoBanue 1HOA0B
Hennb: n3ydyeHrne xapakTepUCTHK U ITapaMeTPOB THOI0B

Boinmosinus padory, Bel 6yaere:
ymemy:
VY nal. [Tonp30BaTbCst K3MEPUTEINHHBIME MPUOOPAMHU

V2. u3aMepsaTh mapaMeTphl SJICKTPUUECKUX MeTel anekTpoodopynoBanus JJCM;

yI[3. IMPOU3BOJUTH HOI[60p OJIEMCHTOB JJICKTPHUICCKUX I_[CHCI\/'I H DJICKTPOHHBIX CXEM;

VY 4. cobmonate Mepbl 6€3011aCHOCTH MPU PaboTe € AMEKTPOOOOPYIOBAHUEM U DIIEKTPHUYECKUMHU
UHCTPYMEHTAMU;

Yo 5 oSKCIUlyaTUpOBaTh DJIGKTPOOOOPYIOBAHME M MEXaHW3MBI IEpeladdl  JIBIKEHUS
TEXHOJIOTMYECKHUX MAIIIMH U amapaTos;

Y1 6 cobuparh dMEKTPUUECKUE CXEMBI;
VY1 7 unTarh NPUHIMIIAAIBHBIE, YJICKTPUYECKHE U MOHTAXKHBIE CXEMBI;
VYo 01.02 BnaseTs akTyalbHBIMA METOAAMHU PaOOTHI B TPO(PECCHOHATBHOMN U CMEKHBIX chepax;

MarepuajibHoe o0ecneueHue:
JlaGopatopHslii cTeH] «OCHOBBI DJIEKTPOHUKHY
3amanmne:
CoOpatb cxeMy ¥ U3Y4UTh CBOMCTBA JHOIOB.
IMopsiioK BHINOJHEHHUST PAGOTHI:
1. O3HaKOMHTHCS ¢ JJAOOPATOPHOUM YCTAHOBKOM.
2. BKIIOYUTH TOKOOTPAaHUIMBAIONINKA pe3ucTop RH.

Pucynok 1
28
& X100 mA
L RP2 0
i N
vl
PYI
P— !
2 § T

3. CHATb BosbTaMIIEpHYIO XapakTepucTuky (BAX) mns npsimoii BeTBu. st CHATHS
XapaKTEpUCTHK PETYIUPOBATh HAIPSKEHUE Ha BBIX0JI€ IOTEHLIMOMETPA.
PesynbraTsl n3mMepeHuii 3anecTu B Tabauiy 1, 1o KOTOPOH MOCTPOUTH MPSIMYIO
BeTBb BAX.

4. CoOpatb cxemy (puc.2) nmst cHATAS 00paTHOM BeTBH BAX, moaxmrouns k RP2
MCTOYHMK -12Bu 3aMeHUB MIILITHaMIIEPMETP, IOMEHSIB TAK)KE €ro MOJISIPHOCTD
noaktoueHust. CHATh oOpaTHy0 BeTBb BAX muona.

”
-8

o
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Pucynok 2

5. OmnpenenuTs napaMeTpbl 1M0/a: MAKCUMAJIbHOE HAIIPSDKEHNUE MEXy aHOAO0M
Y KaTOJIOM BTKPBITOM COCTOSIHUM [P MaKCUMaJIbHOM aHOJHOM TOKE,
MOPOTrOBOE HaIpsHKeHUE U Au(depeHnnaibHoe HanpsyKeHUe.

Tab6muna 1
I, MA 0
U, B 0

®opma npeacTaBiaeHus pe3ybTaTa:
OtueT 1o paboTe JODKEH CONIEPIKATh:

a) HaMMEHOBaHUE PaOOTHI U 1IETTb PAOOTHI;

0) cXeMbl COeTMHEHUM JIJIs1 BBITIOJTHEHUS
IKCIIEPUMEHTOB;B) Ta0JIUIIBI C pe3yabTaTaMHu
IKCIIEPUMEHTA;

T') BOJIbTAMIICPHBIC XapaKTEPUCTUKU
JIN0/1a;€) BHIBOJIBI 110 paboTe.

Kpurepun ouenkm:

OneHka «OTJIMYHOY CTaBUTCS, €CIIM SKCIIEPUMEHT MTPOBEIEH, 00pabOTaHbl Pe3yIbTaThl,
BBINOJIHEHBI BCE 3aJjaHMsl, paboTa oopMiieHa B COOTBETCTBUU C TPEOOBAHUSAMM.
OreHKa «XOpOII0y» CTaBUTCS, €CIU ObLIa TOMYIIEHbI OITHMOKH IPY TPOBEICHUH
9KCIEPUMEHTA,00pa00TKE pe3ysIbTaTOB WK IPpU 0(POPMIIEHUH OTYETA.

OrneHka «yZ0BIETBOPUTEIBHO» CTABUTCS, €CIIU IKCIIEPUMEHT IIPOBECH, IPUBEIECHO
HEMOJIHOEBBIIIOJHEHNE 3a/1aHUH.

OrneHka «HEey/10BIETBOPUTEIIBHOY» CTABUTCS, €CIIU KCIIEPUMEHT HE MPOBOIMIICS,
3a/laHuE HEBBINIOJIHEHO.

JlabopaTopHoe 3ansitue Ne 13

HUccnenoBanue 6I/II[0J'IﬂpHOFO TPaH3UuCTOpa

Heab: n3yyeHne XapakTepUCTUK U MapaMeTPOB OUIOSIPHOTO TPAH3UCTOPA, BKIFOYEHHOTO
MOCXEME C OOLIUM SMUTTEPOM

Beinosnus padory, Bel Oyaere:
ymemv:
Val. Ilonp30BaThess M3MEPUTENBHBIMU TPUOOPAMHU

VY a2. u3mMepATh napaMeTpsl AEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

V3. npon3BoaUTh OAOOP PIEMEHTOB ICKTPUUECKHUX LIETIEH U AJICKTPOHHBIX CXEM;

V4. cobnroaats Mepbl 6€30MaCHOCTH MPH paboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPHUECKUMHU
WHCTPYMEHTaMU;

y[[ 5 OKCILTYaTUpPOBAaTh 3JICKTpOO60p}/I[OBaHI/Ie U MCXAaHU3MBI TMICPpEHAYn  JIBUKCHUA
TEXHOJIOTHYCCKUX MAIIIMH W allllapaToB;

VY1 6 cobupark MEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLKIIUAIbHbIE, SJIEKTPUUECKHNE U MOHTAKHbBIE CXEMBI;

VYo 01.02 BnaseTs akTyalbHbBIMA METOAAMHU paOOTHI B MPO(PECCHOHATBHOIN U CMEXHBIX cepax;
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MarepunanbHoe obecnieyeHue:
JlaGopaTtopHsblii cTeHa «OCHOBBI 3JIEKTPOHUKH

3amanmue:
Cobpatb cxeMy ¥ U3Y4UTh BOJIBTAMIICPHYIO XapaKTEPUCTUKY OUTIONSIPHOTO TPAH3UCTOPA.

IMopsinoK BHINOJIHEHHS PAdOTHI
1. ColGpatb cxemy (puc. 1) st CHATUS CTATUYECKON XapaKTEPUCTUKU MPSIMOU
nepenaun 1o Toky lx = f (Is) Gunoasproro tpanzucropa. [ljis ©3MEpEeHUs TOKA 0a3bl
noAKIounTh MuuMamnepmerp PA1 (mo 1 MA), a ang usMmepeHust TOKa KOJUIEKTOpa
noaktounTh PA2 (mo 100MA). [l u3mepeHus HanpsHKeHUsT Ha KOJUIEKTOPe
UCIIOJIB30BaTh BoIbTMETp PV1, B KauecTBe pe3uctopa B 1IeNU KOJUIEKTOPA UCIIOIb30BATh
pesuctop RP3. Pe3ynbTaThl n3mMepenuii 3anectu BTa0auIly 36.

Pucynok 1
Tabmuna 1
16, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
I K, MA
2. CHATB CTaTHUECKYIO XapaKTEPUCTHKY MPSAMOM nepenauu no Toky npu UK,
paBHOMY 3HaueHHI0 Ex u Rk=0. DxcriepuMeHTanbHble TOUKH 3alMChIBAaTh B TAOIUIY 2 U
HaHOCHUTb Ha rpaduk. [Ipu cHATHN XapaKTepUCTUKHU CIEAUTH 3a TOCTOSIHCTBOM
HaIpPsDKEHUS Ha KOJUIEKTOPE IO BOJIBTMETPY.
Tabmuma 2
16, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
I K, MA

dopma npecTaBIeHUs pe3yibTaTa:
OTueT mo paboTe JODKEH COIEPIKATh:

a) HaMEHOBAaHUE PaOOTHI U 11€JIb PadOTHI;
0) cxeMa COCTMHCHUH /ISl BBITTOJTHCHUS
OKCTIIEPUMEHTA;B) TaOJUIIBI C PE3yJIbTaTaMH
9KCIIEPUMEHTA;

T') 9KCIIEPUMEHTAJIbHBIC XapaKTEPUCTUKU
TPaH3HMCTOpPa;€) BBIBOIBI 0 paboTE.

Kpurepun onenku:

OneHka «OTJIMYHOY CTaBUTCS, €CIIM SKCIIEPUMEHT MPOBENICH, 00paboTaHbl pe3yabTaThl,
BBITOJIHEHBI BCE 3aJjaHusl, paboTa oopmiieHa B COOTBETCTBUU C TPEOOBAHUSIMH.
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Or1eHKa «XOPOIIOY» CTABUTCS, €CIH ObLIA JOMYIIEHBI OIIUOKH MTPU MPOBEICHUH
AKCTIEPUMEHTA,00paboTKe Pe3yIbTaTOB WIIA MPU OPOPMIICHUHN OTUCTA.

OLIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCA, €CJIN SKCIICPUMCHT HpOBGI[éH, IMPUBCACHO
HETIOJTHOCBBITTOJTHEHHE 3a/IaHUH.

OLIGHKa «HCYOAOBJICTBOPUTCIILHO» CTABUTCA, CCJIU SKCIICPUMECHT HC ITPOBOANJIICA,
3aJ]aHie HEBBITIOJIHEHO.

JlaGoparopHoe 3ansiTue Nel4
HccienoBanue cxem BbINIPAMJIEHUA 0HO(A3ZHOT0, TPeX(Pa3HOro MmepeMeHHOr0 TOKAa

Iean padoTbl. PaccMoTpeTh NPUHIUI ICUCTBUS PA3JIMYHBIX CXEMAM BBITPSIMUTENICH
MEePEMEHHOT0TOKa.

Boinosinus padory, Bel 6yaere:

ymemy:
Vnal. Ilonp30BaTbess N3MEPUTENBHBIMU IPUOOPAMHU

Y a2. u3aMepsTh apameTpsl ANEKTpUYecKuX Lemnei anekrpoodopynosanus [JCM;

VY 13. npou3BoaUTH OAOOP JIEMEHTOB JIEKTPUUECKUX LIETIENH U JIEKTPOHHBIX CXEM;

VY n4. cobnroaate Mepsl 6€30MMaCHOCTH MTPH PadbOTE € AIEKTPOOOOPYIOBAHUEM U DIICKTPUICCKIMHU
UHCTPYMEHTAMU;

Y,Z[ 5 OKCILTYaTUpOBATb 3J'ICKTpOO60py,HOBaHI/I€ U MCXAaHHM3Mbl IICpCAauud  ABUIKCHUA
TCXHOJIOTHYCCKUX MAIIMH W allllapaToB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 yuTarh NPUHIHUIHAAIBHEIE, YJIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;
Vo0 01.02 BnaseTh akTyalbHBIMU METOZaMH pabOThl B TPO(PECCHOHATIBHON U CMEXHBIX cepax;

MarepuanbHoe obecnevyeHue:

Jlabopartopuslii crens «OCHOBBI 2IEKTPOHUKIY

3aganue:

Cobpatb cXxeMy U UCCIIeI0BaTh CXEMBbI BHIIPSIMIIEHUSI 0JTHO(PA3HOT0, TpeX(ha3HOro
MEPEMEHHOTOTOKA .

IMopsinok BHINOJIHEHHS PAOOTHI:
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HccnenoBath 11enb 04HOGA3HOT0 OAHOIOIYIIEPUOIHOTO BRIPSMICHHS IEPEMEHHOTO TOKA, /IS

Puc, 16.1, Cxema 00nogusHoz0
COHOROTVREIRIOONOIO CEIRIIIMICHIA

Uy

O

)

@‘T'
H
Y YY
o—0 © “
V ¥ Yo
ol Puc. 16.2. CoHodaHas
ol MOCMOBAA CXEME
(s Yy
S
B S DA A4
o—1c O *E;;
© O
Y YV Yo
20 Fuc. 16.3. Zpé’xgba;ﬁax
o MOCMOBOSR CXEMa
O
4qero.

1. Cob6pats cxemy (puc. 16.1). dns nzamepenus Hanpspbkenus U, Toka | u akTuBHOM
MOIIIHOCTH P ncTOUHMKA NCIOIB30BaTh MPUOOPHI 3IEKTPOMATHUTHON CUCTEMBI, a
HanpsbkeHuss UHep u Toka IHcpHarpysku - mpuGopsl MarHUTORIEKTPUUYECKON CHCTEMBI,
pearupymroInye Ha CpeiHUE 3HaYCHUs BEJINUMH. B KadecTBe Harpy3ku MCIOJIb30BaTh
peocrat ¢ conpotusieHreM 100 Om, a B kadecTBe 1MOAA - OJUH U3 BEHTHIIEH
Tpex(a3zHOH MOCTOBOM CXEMHI.

2. BKIIFOUNTSH 1IeNh Ha JMHEHHOE HANPSHKSHUE NCTOYHUKA U 3aIicaTh B Ta0. 1
MOKA3aHUSU3MEPUTETHHBIX TPHOOPOB.
Tab6muma 1
3mepeno Boruucieno
U, I, P, UHcp, [[Hep, U /Im, kCX U i I COE O
B U g / Hop
B A Bt A B i

55




P€3yJ'IBTaTI>I HCCICI0BaHUA CXEMbI OI[HO(I)EBHOFO OQHOMOJIYIICPHUOAHOT'O BBIIIPAMIICHUA
MNEPEMCHHOI0OTOKA

3. C skpana ocruiorpada mepecHsITh Ha KallbKy B OJJHOM MaciiTade rpaduku Tpex

(2 ), g 0)

OCHUJIJIOTpaMMBbL

() HanpspkeHuin . OOBSACHUTH XapakTep MOJTy4eHHBIX KpUBBIX. U3

ugﬁ}

OTIPEICIIUTh BEIMUYMHY MaKCUMATBHOTO HanpsbkeHus Ha nuoae UJlm, u 3anectu B Tabi. 16.1.

Y

U e

Uﬂh
U e

£os

4. BeIuncauTh OTHOIICHUS HAIIPSHKEHUH U TOKOB, a Takke kCX,.

Pe3ynbrarhl BeruncneHui 3anucaTs B Ta0. 1.

Hccnenosath 11€nb O,Z[HO(I)B.?»HOFO MOCTOBOT'O BBIIIPAMIICHUS IICPEMCHHOI'O TOKA.

5. Cobpats cxemy (puc. 16.2) (kommuiekt K-50 BKrounTh 10 0HO0(a3HON cXeMe
uzmepenus).[Ipudopst A2 u V2, 1omxHbI ObITH MATHUTOIIEKTPHUECKOMN
cHCTeMBI. B KauecTBe Harpy3Ku UCTIONB3yeTcs peocTar ¢ conporusieaneM 100
Om.

6. BKIIFOUNTH UCTOYHHK | 3aMKUCcaTh B Ta0J. 2 MOKa3aHU H3MEPUTEIBHBIX PUOOPOB.

7. C skpaHa ocuuiuiorpada nepecHsTh Ha KajlbKy B OJHOM MacIITabe BpeMEHHbIE
3aBH%‘§v§vPO%vHI££1)pexffﬁ%}meHnﬁ u

N3 OCHHHUJIJIOTPaMMBIOTIPECACTINTE BEIMUYNHY MAKCUMAJIbHOI'O HAIIPSIKCHUSA HA JUOAC

Hg(f)

U/Im u 3anectu B Tab. 16.2.

8. Berunciutb kodddurmert cxemsl KCX, koaddunmeHt MouocTH BBIIPAMUTETES

. OOBSICHUTD XapaKTep MOTYYEHHBIX KPUBBIX.

KT RBIIPAMUTENA u
OTHOILIEHHSI HANPsSHKEHUH M TOKOB B cxeMe. Pe3ynbTaTsl BBIYMCICHUN 3aHECTH BTA0. 2.
Tabnuua 2
Pe3ynbTaThl HccieJ0BaHNs MOCTOBBIX CXEM BBIIPSMIICHHUS TIEPEMEHHOTO TOKA
3mepeno Beraucieno
U, I, P, UHcp [[Hep, [Udm, [KCX [i7 i I Fo5 & |Cxema
B B 7 BBINPSMIICHUS
UH Hep
B A Bt A ¥
Onnodasznas
MOCTOBasI
Tpexdasznas
MOCTOBasI

HccnenoBaThb Tpexq)a:;Hy}o MOCTOBYIO CXEMY BBIIPAMIICHHA IICPEMCHHOI'O TOKA.
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Cobpats cxemy puc. 16.3 (kommiekt K-50 BkimrounTs o TpexdaszHoit cxeme). BoIMoaIHUTD
TE YK€ MCCIIEeIOBAHNUS, UTO U B 11.2.2 U pe3yNbTaThl 3aHeCTU B Ta0u. 2. [Ipu aToM cremyeT
UMETh B BUAY, YTOJS Tpex(da3HOMl cXeMbl BHIIPSIMIICHUS

3nefp PO - akTuBHAs MOIIHOCTH OJHOM (a3bl ucTouHuka, UD - pa3Hoe HanpskeHue
COSP= —— ’
HggggHKa.Cnez[yeT TakkKe y4ecTh, uto K-50 u3mepsier ¢azHoe HampsHKeHHE

HNCTOYHHKA.

dopma npeacTaBeHus pe3yJbTara:
OTueT o paboTe JOIKEH CONIEPKATh:

a) HaMMEHOBaHUE PaOOTHI U 1IETTb PAOOTHI;
0) cxeMa COeIMHEHUH JJIs1 BHITTOJIHCHUS
AKCIIEPUMEHTA;B) TAOJIHUIIBI C pE3yJIbTaTaMU
IKCIIEPUMEHTA;

r) oOpaboTaHHBIC

OCLIMJUUIOIPAaMMBI;€) BBIBOJIBI T10

pabore.

Kpurepum ouenkmu:

OrneHka «OTJIMYHO» CTAaBUTCS, €CIIM SKCIIEPUMEHT IIPOBEACH, 00paboTaHbl pe3yibTaThl,
BBINTOJIHEHBI BCE 3ajaHMs, padoTa oopMIiIeHa B COOTBETCTBUU C TPEOOBAHUSAMHU.
OreHka «XOpOLIO» CTABUTCS, €CIH ObLIA TOMYIIEHbI OIIMOKH ITPU IPOBEIECHUH
AKCIIEPUMEHTa,00pa00TKE pe3ybTaTOB MM MPU 0(OPMIICHUH OTUYLTA.

OneHnka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIM SKCIIEPUMEHT IIPOBEICH, IPUBEICHO
HEITOJIHOEBBIITOIHEHUE 3aJaHU M.

OneHka «HeyI0BIETBOPUTEIIBHO» CTABUTCS, €CIIU KCIIEPUMEHT HE IPOBOIMIICS,
3a/laHue HEBBITIOJIHEHO.

JlaGopatopHoe 3ansitue Ne 15

HUcciaenoBanue YCHIIHUTECJIBHOI0 KaCKaJla Ha 6I/IHOJ1HpHOM TPaH3UCTOpE

Heab: n3ydyeHue xapakTepUCTUK, TapaMETPOB U PEXKUMOB pabOThl YCHIUTEIHHOTO
Kackajia HaOUIOJISPHOM TPAH3UCTOPE, BKIFOYEHHOM IO CXeMe C OOIIMM AIMHUTTEPOM.

Beinmosiaue padory, Bel Oyaere:
ymems.

Vnal. Ilonp30BaTbess M3MEPUTENBHBIMU TPUOOPAMHU
V2. usmepsaTs mapaMmeTphl JIEKTPUUECKHX Lierel daekTpoodopyaoanus JICM;

V3. npon3BoaUTh OAOOP PIEMEHTOB ICKTPUUECKHUX LIETIEH U AJICKTPOHHBIX CXEM;

VY n4. cobnronate Mepbl 6€30MaCHOCTH MIPU PabOTE C AIEKTPOOOOPYTOBAHNUEM H AIEKTPHUECKUMHU
UHCTPYMEHTAMU;

VYan 5 okcmimyatupoBaTh  AJIEKTPOOOOPYJOBaHWE W MEXaHM3MBI Tepeladdl  JIBUIKEHUS
TEXHOJIOTMYECKUX MAIIIMH U allapaTos;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 uutarh NpUHLUKIIMANbHbIE, SJIEKTPUUECKUE U MOHTaXHBIE CXEMBI;

VYo 01.02 BnaseTs akTyalbHBIMUA METOAAMHU pabOTHI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;
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MarepuasibHoe o0ecrieyeHue:
JlaGopaTtopublit cTeHa «OCHOBBI JIEKTPOHUKI

3aganue:
Cobpath cxeMy U HCCIeA0BaTh YCUIUTENIbHbIN KacKaJ Ha TPAH3UCTOPE.
IHopsinok BbINOJHEHHUS PA0OTHI:

1. CobGpats cxemy (puc. 1) ms ucciaenoBaHus YCUIUTEILHOTO KacKaa.
[Tonkmounts kanan CH1 ocumnorpada k Bxoay ycunurens, a kanan CH2 k Beixony
ycunuTens. BKIounTe BpeMeHHYI0 pa3BepTKy ocuuuiorpada. Bkiatouuts
(GYHKIMOHAIBHBIN FeHEpaToOp U YCTAHOBUTh CUHYCOMJAIIBHBINA cUrHai 4actoroit 50 I'm.
YMEHBUINTh CUTHAJ 10 HYJIS PEryaaTopoM aMIuIuTyibl. [lepexmounteBxoasl CHI1 Ha
MOJIOKEHHE «BXOJ 3aKkopoueH». [Ipu Toke [6=0 ycTaHOBHUTH C MOMOIIBIO IIOTCHIIMOMETPA
RP2 3apannoe 3nauenue Ex u fanee He U3MEHATH €T0 MPH BCEX IKCIEPUMEHTAX.

g
¢ & fooam) 4 RS

Ll .,

M1

L ) ,L L Aol

Pucynok 1

2. OnpenenuTth HKCIEPUMEHTAIBHYIO MAKCUMAIIBHYIO aMIUIUTY/ly HEMCKaKEHHOTO
BBIXOJTHOTO HanpsikeHus: UBbIX Max. J{7ist 3Toro mpu Toke 6a3bl, paBHOM HYIIO, TPOBEPHTE
MOJIOKEHHE JIMHUM Ha 3KpaHe ociuiuiorpada. Ilpu 3akopoueHHOM BXoje ociuiorpaga
OHa JJOJDKHA COBIAAATh C HYJIEBOW JIMHUEH, a IPU PA30OMKHYTOM — OTKJIOHSATBCS
PUMEPHO Ha TPU YETBEPTH OT MOJOBUHBI IKpaHa. HyleBylo TMHHIO MOXHO CMECTHUTD
BHU3 JJIs1 YBeJIMYEeHUs MaciuTada, HO 00s3aTelbHO OTMETUTH €€ moJioxkeHue. [1naBHo
YBEJIMYUBANTE aMIUTUTYy BXO/JIHOTO CUTHaJa U MOCTOSIHHYIO COCTABIISIFOILYIO TOKa Oa3bl
J10 MOSIBJIEHHSI BUIMMOTO YIUIOLIEHHS BEPLIIMH CUHYCOU/IbI BBIXOJHOTO HAIIPSKEHHUS.
3apucyiiTe BbIXOJHOE HANPsSHKEHUE C NCKAKEHUSIMU U TpeJieNIbHOE 0€3 HCKaKEHUSI.
OnpeaenureMaciiTadbl 0 HAMPSHKEHUIO U 110 BPEMEHH.

3. Onpenenutb KOXPPHUIUEHT yCUIICHHS Kackaa 1o HanpsbkeHuto Ku. J{ist storo
ycranoBuTh 10=16p, Bxox CH1 ocuumnorpadga, nepexntounts Ha 3akpbIThiil BXoA (AC).
W3MeHss mepeMeHHbIN BXOAHOM CUTHAM, JOOUThCS CUHYCOUIABHOTO MO (hopme
MaKCHMaJIbHOTO BBIXOJHOTO CUTHaJA. MI3MepUuTh ¢ MOMOIIbI0 ocuusuIorpada aMIIuTy/ bl
BbIX0/1HOr0 UBBIX 1 BXoAHOTo UBX curHanoB. OnpeaenuTs KodpGUIHMEHT YCHICHHS,
y4ecTh MacIlITa0bl.

dopma npeacrabieHus pe3y/bTara:
Otuer 1o paboTe TOJIKEH COAEPKATh:

a) HauMEeHOBaHUE PaOOTHI U 1IETTh PAOOTHI;
0) cxeMa COCIMHCHUH IS BHITOJTHCHUS
SKCIIEPUMEHTA;B) TaOJIULIBI C Pe3yIbTaTaMU
HKCIIEPUMEHTA;

r) 00paboTaHHBIC

OCHMJIIOTPAaMMBI;€) BBIBOIBI TIO

pabore.
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Kpurepun onenkn:

O1eHKa «OTJIIMYHO» CTABHUTCS, €CIIM SKCIIEPUMEHT MTPOBEIEH, 00pabOTaHbI
pe3yJbTaThL, BHIIOIHEHBI BCE 3a/1aHus, padoTa ohopMiIeHa B COOTBETCTBHHU C
TpeOOBAHUSAMMU.

OreHKa «XOpOIIO» CTABUTCS, €CIH ObLIA JIOMYIIEHBI OIIUOKH MPU MPOBEICHUH
AKCIEPUMEHTA,00pa00TKe pe3yJIbTaTOB WK TPU 0(OPMIICHUH OTYETA.

OLIGHKa ((y,Z[OBJIeTBOpI/ITeJIbHO» CTaBHUTCs, €CIIU 3KCHepI/IM€HT HpOBGI[éH, HpI/IBeI[eHO
HETIOJHOEBBIIIOJIHEHNE 3aJaHUH.

OHeHKa «HCYAOBJIICTBOPUTEIILHO» CTaABUTCS, €CJIIU SKCIICPUMEHT HE IIPOBOANIICA, 3a1aHUEC HE
BBITIOJIHCHO
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