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1 BBEAEHUE

BaxxHyto 4acTh TeopeTHdecKoW W NMpodeCcCHOHATHHOM MPAKTUUECKOW MMOATOTOBKH OOYYarOIIMXCS
COCTaBJISIIOT IPAKTUUECKUE U J1a0OPATOPHBIE 3aHATHUS.

CoctaB M cojaep)kaHUe NPAKTUYECKUX M J1a0OpaTOPHBIX 3aHATUI HalpaBlieHbl Ha peaTU3alHio
@enepaibHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTENbHOTO — CTaHAApTa CpeiHero  npodecCHOHAIBHOTO
o0OpazoBaHws.

Benymeld  nupgakTHYecKOW — LENBbI0  NPAKTUYECKUX  3aHATHH  sBisseTcst  (OpMHUpPOBaAHHE
IpoeCCUOHATBHBIX MPAKTUUECKUX YMEHMH (yMEHMH BBIIOJHSATH OIpEJeNCHHbIE AECHCTBUS, OIEpaluy,
HEOOXO/IMMBIE B MOCIIEAYIOIIEM B IPOPECCHOHATBHON ACATEIBHOCTH) WIN YU€OHBIX MPAKTHUECKUX YMEHHUN
(yMeHHHI BBIOMpATh SJIEKTPOU3MEPUTEIbHBIE INPUOOPBI, MYCKOPErYIMPYIOLIYIO anmnapaTypy, CEeYeHHe
NPOBOJOB W Kabeseil, pemats 3aJayd IO MOAOOpY 3aIIMTHOM ammapaTypsl U Jp.), HEOOXOIUMBIX B
MOCJICIYIONIEH yueOHOM NeITeIbHOCTH.

Benymeld OuaakTUYecKOW —LENbl0  JTAOOPAaTOPHBIX — 3aHATHH  SBISETCA  OKCIIEPUMEHTAIBHOE
HOJTBEPXKIEHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOJI0KEHUI (3aKOHOB, 3aBUCUMOCTEN).

B cootBerctBuum ¢ paboueld mporpammoin yueOHou mucummuinHbl «OI1.03 DnextporexHuka u
3JIEKTPOHUKA» PEIYCMOTPEHO NPOBEJCHUE PAKTUUECKUX U JTa0OPATOPHBIX 3aHITUH.

B pesynbrare ux BBITOTHEHUS, 00YJIAIONIUIICS JOKEH YMETh:

VY1 1. monp30BaTbcst U3MEPUTENLHBIMU IPHOOPAMH;

Yn 2. u3MepsATh MapaMeTpbl 3JEKTPUYECKUX Iened 3JIeKTpooOOpYJOBaHUS aBTOTPAHCIOPTHBIX
CPEJICTB;

VY1 3. npou3BOIUTH [1O00P IEMEHTOB JIEKTPUUYECKUX LIETIeH U AJIEKTPOHHBIX CXEM;

Yn 4. cobmonate Mepbl 0€30MacHOCTH MpH paboTe C BIEKTPOOOOPYAOBAHHEM H DICKTPUUESCKUMHU
MHCTPYMEHTAMH;

Y1 5 skcrulyatupoBaTh 3J1€KTpOOOOpPYIOBaHUE U MEXAHU3MBI II€pelaull IBUKEHHUS TEXHOJOTHYECKUX
MaIllMH U annaparos;

Y1 6 cobuparh INEKTPUUECKUE CXEMBI;

Y1 7 untaTe NPUHLUIINAIBHBIE, JIEKTPUUECKAE U MOHTAKHBIE CXEMBI;

Y1 8 npou3BOAUTH pacyeThl MPOCTHIX AIMEKTPUUECKUX LIETIEH;

Yo 01.01 pacmo3HaBaThb M aHAJU3MPOBATh 3ajJady /MM MpoOiieMy B MpOo(hEeCcCHOHATBLHOM W/HIU
COILIMAJIbHOM KOHTEKCTE; BBIIENATh €€ COCTaBHBIE YAaCTH; ONPENENSTh 3Tallbl PEHICHUs 3aJaud; COCTABIAThH
IUIaH JIEHCTBHI; ONpeesITh HE0OX0IMMBIE PECYPChI; peaIn30BbIBATH COCTABIICHHBIN IIaH;

VYo 01.02 BnaaeTs akTyalbHBIMU METOZaMH pabOThI B Tpo(eccnoHaIbHON U CMEXHBIX cepax.

CopneprkaHue NMPaKTHUECKUX U Ja00paTOPHBIX 3aHATHH OPUEHTHPOBAHO HA MOATOTOBKY O0YUYarOIMIMXCS
K OCBOCHHUIO TTPO(PECCHOHATBLHOTO (-bIX) MOAYJS (-JIei) MpOorpaMMBbI MOATOTOBKH CHEIHAIMCTOB CPEIHETO
3BE€HA 10 CIELMAIBLHOCTU U OBIIAJICHUIO HPOPECCUOHATbHOIMU KOMNEMEHUUAMU:

I1K 1.1. OcymiecTBiasTh AMarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB

1K 1.2. OcymecTBIATh TEXHUUECKOE 00CITy)KHUBaHUE aBTOTPAHCIIOPTHBIX CPEJICTB

I1K 1.3. IIpoBOANUTH PEMOHT U YCTpaHEHUE HEUCTIPABHOCTEN aBTOTPAHCIIOPTHBIX CPEICTB

A Takike GOpPMHUPOBAHMIO 00UUX KOMNEMEHUUIL.

OK 01. Boibupate croco0bl pemieHus 3afad MnpodeccrnoHalbHON AESTeTbHOCTH MPUMEHHUTEIHHO K
pa3IMYHBIM KOHTEKCTaM

[IpakTuueckre M 1abopaTOpHbIE 3aHATUS MPOBOISATCS B paMKax COOTBETCTBYIOIIEH TEMbI, MOCHe
OCBOCHMS TUJAKTUYECKUX €IWHHII, KOTOpble O0ECleuMBalOT HAJIWYME 3HAHUM, HEOOXOAMMBIX AJs ee
BBITIOJTHEHHUS.



2METOJAUYECKHUE YKA3ZAHUSA
Tema 1.1. DiiekTpuyeckoe moJe

IpakTuyeckoe 3ansaTue Ne 1
Pacuér sxBUBaJIeHTHOM éMKOCTH 0aTapen KOHJIEHCATOPOB

I.Ie.]'l]:: HAaYUYUTBHCA paCCUUTBIBATh LCIIH C KOHACHCATOPpaMMU.

Boinosinus padory, Bol Oynere:
ymemy:
VY 7 untaTh NPUHIUIHAIBHBIE, SJIEKTPUYECKUE U MOHTAKHBIE CXEMBI;

Y1 8 npou3BOAUTH pacueThl POCTHIX AEKTPUUECKUX LIETIEH;

VYo 01.02 BnaseTs akTyalbHBIMUA METOAAMHU paObOTHI B MPO(PECCHOHATBHOMN U CMEXKHBIX chepax;

MarepuanbHoe obecnedeHme: I MPOBEICHUS MPAKTHUECKOH paboThl TpeOyeTcs Haaudue
CHEIMAJIbHOM JIUTEPaTyphl, UHTEPHET-PECYPCHI.

3aganue:

1. Pewwure 3anaumn:

1) UYemy paBHa eMKOCTH IJIOCKOTO KOHJEHCATOpa ¢ KPYIJibIMHU TuiacTuHaMu & 10 MM, eciu
paccrosinue Mexy miaactuHamu 0,01 MM, a OTHOCUTENbHAS AUBIEKTPUUECKask IPOHULIAEMOCThINAIEKTPUKA
€=24?

2) OmnpenenuTb YHEPTHIO IEKTPUUECKOTO MOJIst KOHAeHcaTopa eMKOCThio 10 Mk®D mpu

HanpspKeHUH Ha mactunax 220 B.

3) OrmpenenuTe SKBUBAJICHTHYIO €MKOCTh OaTaper U3 TPEX MoCieI0BaTeIbHO COSTMHECHHBIX
KOHZeHcaTopoB, ecinu C1=C2=C3=3 M.

4)  OmnpenenuTe SKBUBAJICHTHYIO EMKOCTh OaTapey U3 TPEX KOHICHCATOPOB, COCAMHEHHBIX
napauensHo, ecnu Cl=1 Mx®, C2=4 Mx®, C3=5 mxD.

o $ge A7
Cl ¢4 C5 TG 3
_[:*_':}_ff_ —i- i E—«r—:‘[
l_l 2 “ | —
C3 C4 3 c4 C4 Cs
Cxesza 1 Cxerra 2 Cxessa 3 Cxenra 4
2. Onpenennute SKBUBATICHTHYIO EMKOCTh OaTapen KOHAeHcaTopoB (puc.1).
3. WcxonupleanHbie mpuBeIeHbI B Ta0mie 1.
Pucynok 1
Tabnuma 1
0 Cl, |C2, |C3, |C4, [C5, 0 Cl, |C2, |C3, |C4, |[C5,
BapUaHT 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
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
3 4 3 4 1 2 2 23 3 3 4 6 1 2
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0 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

IHopsinok BbINOJHEHUS PA0OTHI:
1. [lepenucaTh UCXOIHBIE IaHHBIE CBOETO BapraHTa
2. HaiiTu Hen3BeCTHBIC 3HAYCHHUS
Xon pa6oTsI:
1. IlepeuepTuth cXeMy Ui CBOEH 3a1auu
2. Ilonp3ysach TEOPETUUIECKUM MAaTEPHUAIOM JICKIIUHU PEIIUTh 3329y
3. [IpenoctaBuTh pe3ynbTaT Ha MPOBEPKY MPEMOJABATEINIO.
dopma npeacrabieHus pe3yJbTara:
OTuer o paboTe JOIKEH CONIEPKATh:
a) HaMMEHOBAaHHE PadOTHI U eI PadOTHI;
0) MCXO/AHbIE TaHHBIE AJIs pacyeTa (110 BapUaHTaM);B) CXEMY
ANEKTPUYECKON LEIIH;
T') pe3yJbTaThl PacueTOB; ) BHIBOIBI
1o pabore.

Kpurepun ouenku:

OrneHka «OTJIMYHO» CTAaBUTCS, €CIIM 33JJaHUE BBIIIOJHEHO BEPHO.

OrneHka «XOpoIIO» CTaBUTCSA, €CIIHM JOIMYILEHA OJIHA UJIH JIBE OIINOKY, IPUBEIIINE KHENPAaBUILHOMY
pe3ynbrary.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIU MPUBEJEHO HEMOJIHOE BBINIOJIHEHUE 3aaaHus. O1leHKa
«HEYOBJIETBOPUTEIILHO» CTABUTCSI, €CIIH 3a/1aHN€ HE BBIIIOJHEHO.



Tema 1.2. dnekTpryecKue Henu MOCTOSTHHOTO TOKA

IIpakTuyeckoe 3ansitue Ne 2

PacuéT neneii co cMeIIAaHHBIM COeITUHEHUEM Pe3MCTOPOB METO0M «CBEPTHIBAHUS»

Henan:

- HAY4YUTHCS «CBOPAYMBATHY JEKTPUUYECKYIO LIETIb CO CMEIIAHHBIM COEIMHEHUEM PE3UCTOPOB,
OnpeJIeNsATh 00111ee COMPOTUBICHUE IETH.

Boinosinus padory, Bel Oyjaere:

ymemsw.

YI[ 7 9UTaAThH NPUHOHUIIHAAIBHBIC, SJJICKTPUUCCKUEC 1 MOHTAXKHBIC CXCMBI;

VY1 8 npon3BOAUTH pacueThl MPOCTHIX IEKTPUUECKUX IIETeH;
Yo 01.02 BnaseTs akTyalbHBIMU MeTOAaMH paboThl B PO(ecCHOHANBLHOM U CMEXHBIX chepax;

MarepunanbHoe obecniedeHue: 1Jis IPOBEICHUS IPAKTUUECKON pabOThI HAJTMYKE CHEIMAIbHBIX
MaTepuaioB U 000pyI0BaHuUs HE TpedyeTcs.

3apanme: OmpenenuTe o0IIee CONPOTUBICHHE LEMU PEe3UCTOPOB. CXEMBI IEKTPHUUECKUXIICTICH
npuBeneHbl Ha pucyHke 1. MicxoaHble JaHHbIE BApUAHTOB MIPUBEACHBI B Ta0OIHIIE 2.

Tabmuna 1

Bapuanr Ne cxembl R1 R2 R3 | R4 R5 |R6 R7 | R8
1 1 ) 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
4 4 5 10 7 17 10 4 5 11
5 1 10 2 1 7 2 9 2 16
6 2 6 9 24 1 7 4 8
7 3 5 2 27 9 4 5 26 6
8 4 3 1 4 4 10 8 18 11
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 0 15 26 5 1 2 24 20
14 4 5 13 19 | 19 1 8 25 18
15 1 4 15 23 | 15 4 2 28 11
16 3 9 3 7 8 10 10 2 9
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Cxema 1 Cxema 2

Cxema 3 Cxema 4
Pucynok 1
IMopsinok BbINOTHEHHUS PadOTHI:
1. VI3yunrte BUbI COETUHEHUS COITPOTUBIICHUH.
2. N3yunte cxeMy JJIsi CBOETO BapHaHTa, IIEPEUEPTUTE, U BHIITUIINTE TAaHHBIE.
3. Haiigute sxBuBaneHTHOE (00111€€) COMPOTUBIICHHUE.
Xon pa6orsI:

L
1. Pa3o0etite HCIb Ha YYaCTKH, I'I€ €CTh TOJIBKO MOCICAOBATCIIBHOC, UJIX TOJIBKO MAapalJICJIbHOC

coenuHeHne. CI0XKUTE STH COMPOTUBIICHHSI B COOTBETCTBUH C TMPABHIIAMH.

2. HayHuTe cBOpauMBaTh CXEMy C KOHIIA (HAYaJlOM CXEMBI SIBIISICTCS MECTO, Ky/Aa TOAaeTcs
HarnpsKeHUe).

3. CBopaumBaiiTe cxemMy JI0 TeX MOp, NOKa He OCTAHETCS OJHO, IKBHBAJICHTHOE COITPOTHUBIICHHUE.

®opma npeacTaBiIeHus pe3ybTaTa
OTueT 1o paboTe TOKEH COJePKATh:

a) HauMEeHOBaHHUe padOoThI U 1IeNIb PabOTHI;

0) UCXOHbIE JaHHbIE I pacuéTa (110 BapuaHTaM);B) CXeMy
BNIEKTPUYECKOM LIETIH;

I') pacyéThl.

Kpurepun onenku:

OrneHka «OTJIMYHO» CTAaBUTCS, €CIIM 33JJaHUE BBIIIOJHEHO BEPHO.

OreHka «XOpoII0» CTaBUTCS, €CIIM XO/1 BHIIIOJHEHUS 33JaHNs BEPHBIN, HO Oblja TOMyIIeHA0IHA
WIN JIBE€ OIIMOKH, IPUBEAIINE K HEPAaBUIBHOMY pE3yJbTary.

OrneHka «yA0BIETBOPUTEIIBHOY CTABUTCS, €CIIM IPUBEICHO HETIOJIHOE BBIIOJIIHEHHUE 3aaHNUS.
OneHka «HEeyOBJIETBOPUTEIBLHO» CTABUTCS, €CIM 3aJJaHUE HE BBIITOJIHEHO



IIpakTuyeckoe 3ansitue Ne 3

Pacuér menu mocTOSIHHOIO TOKA Pa3HBIMH METOAaAMHU

He.]IL: HAayYUTBHCA paCCUUTBIBATH ITAPAMETPhI BHCKTpH‘{eCKOﬁ LCTIN ITOCTOSAHHOTO TOKAa PAa3HbBIMU
METOJAMH.

BoinosinuB padory, Bel Oyjaere:

ymembw.

VY1 7 yntaTh NPUHIUIUAIbHBIE, IEKTPUYECKUE U MOHTAXKHBIE CXEMBI;

VY1 8 npon3BOAUTE pacdeThl MPOCTHIX AIEKTPUUECKHX IICTICH;
VYo 01.02 BnaseTs akTyaJbHBIMUA METOAaMHU pabOTHI B MPO(ECCHOHANBHOMN U CMEXHBIX chepax;

MartepuaiabHoe o0ecriedeHHe: Ui TPOBEICHUS INPAKTUYECKOM padOThl HaTMYUE CHEHUATBHBIX
MaTepHajoB U 000PYAOBaHUS HE TPEOYETCS.

3amanue: OmnpenenuTs TOKM B IIEMU: METOJOM Y3JOBBIX M KOHTYPHBIX YpaBHEHHUH, METOIOM
HAJIOKEHUS, METOJIOM Y3JIOBOTO HANpsDKEHUS, METOAOM KOHTYPHBIX TOKOB. CocTaBpTe OamaHc
MorHocTe. CXeMBI AJIEKTPUYECKUX IeTlel MPUBEICHBI HAa pUCYHKe 3. McXOonHbIe JaHHBIE BApPHAHTOB
npuBeeHbl B Tabuie 1.

Ta6muma 1
Bapuant No Ei, Ez, R1, [R2, [Rs, Bapuant Ne Ei, | E;, Ri, Rz, [Rs,
cxemMel | B B Om [Om |OM CXEMBEI B B Om |Om |OM
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 p 3 24
9 1 120 60 1 2 22 24 4 130 50 4 4 25
10 2 110 50 1 3 23 25 1 140 60 3 5 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 5 21 29 1 120 |60 2 1 24
15 1 140 60 4 1 22 30 2 110 50 33 2 25




i

AORGRD

Cxema Nel Cxema Ne2 Cxema Ne3
Cxema Ne4

Pucynox 1

IHopsinok BbINOJHEHUS PA0OTHI:
1. [lepenucaTh UCXOIHBIE IaHHBIE CBOETO BapuaHTa
2. HaiiTu Hen3BeCTHBIC 3HAYCHHUS
Xon pa6orsI:
1. IlepeuepTuTh CXEMy I CBOEH 3a1a4u
2. [Tonb3ysch TEOPETUUECKUM MaTEPUAIOM JIEKIIUH, PEIIUTD 3324y
3. [IpenocTtaBuTh pe3ynbTaT Ha MPOBEPKY MPEMOJABATEINIO.

®opma npeacTaBIeHus pe3ybTaTa

Otuer 1o paboTe JOIKEH CONEPIKATD:

1) HaMMEHOBaHuE paboTHI U LENTb PaOOTHI;

€) MUCXOJHbIC JaHHbIE AJIs pacuéTa (110 BapuaHTaM);
) CXema 3JIEKTPUYECKON LeNH K KaKJoW 3aaaue;
3) pe3yibTaThl PacUYETOB;

1) BBIBOJIBI 10 paboTe.

Kpurepun onenkn:

OneHka «OTJINYHO» CTaBUTCS, €CIIN 3aJaHUE BBIIIOJHEHO BEPHO.

OreHKa «XOpOIIO» CTABUTCS, €CIM XO/] BHIIIOJIHEHUS 3a/1aHUS BEpHBI, HO ObUIA IOMYIIEHA0IHA UITH
JIBE OIIMOKH, MPUBE/IIINE K HETIPABUILHOMY PE3YIIbTaTYy.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIM IPUBEACHO HETIOJIHOE BBINOJIHEHNE 3aJaHUS.
OneHka «HEeyIOBIETBOPUTEIILHO)» CTABUTCS, €CIH 3aJJaHUE HE BBITIOIHEHO.

Tema 2.1. MarHuTHOe 10JI€, €TI0 XapPAKTEPUCTUKH

IIpakTnueckoe 3ansaTne Ne4 Pacuér MarHuTHBIX Lenei
Henb: HAyYUTHCA PACCUUTHIBATH MATHUTHBIE LIETIU IIOCTOSHHOI'O TOKA.

Boinosinus padory, Bel Oynere:
ymemy:
V1 7 untaTh NpUHIUNUAIBHBIE, SJIEKTPUUECKUE U MOHTAXKHbBIE CXEMBI;

Y1 8 npon3BOAUTH pacueThl IPOCTHIX MEKTPUUECKUX LIEEH;
VYo 01.02 BnaseTh akTyallbHBIMU METOAaMH paboThl B podeccnoHalIbHOM U CMEXHBIX cepax

MatepuanbHoe obecniedeHue: I IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEIUAIBHBIX
MaTepHaIoB U 000PYyI0BaHUS HE TpeOyeTcs.

3amanmue:
Penmute 3agauu:
1 Kakum gomkeH ObITh HAMarHUIMBAIOIIWNA TOK KaTYIIKH HHAYKTHBHOCTH, uMmeromei 200
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BUTKOB, YTOOBI €€ HAMarHMUMBAaIOIasl CHJIa COo3/alla B YyT'YHHOM KOJIbII€ MATHUTHBINA TOTOK
0,000157 B6? Cpennuii paguyc 4yryHHOTO KOJIbIIAa 5 CM, a IUAMETpP €ro CeYCHHs 2 CM
(pucyHOK 3).

2 3aMKHyTas MAarHUTHas 1erb (PUCYHOK 4) BBIMIOJIHEHA U3 TUTACTUH TPaHC(HOPMATOPHOU CTaIIH.
CKOJIbKO BUTKOB JIOJDKHA UMETH KaTymika ¢ TokoM 0,5 A, 4ToObI cO31aTh B CEpACUHUKE
MarHuTHeIi notok 0,0016 B6?

3 MarunuTHas 1enb, n300pakeHHas Ha PUCYHKE 5, aHAJIOTMYHA MAarHUTHOW LENH MPEebIIyIIero
pUMepa, 3a UCKIIIOUEHUEM TOT0, YTO OHA MMEET BO3JIYIIHBIN 3a30p 5 MM. Kakumu TOMKHBI
OBITh HAMArHUYMBAIONIAS CHJIA ¥ TOK KATYIIKH, YTOOBI MATHUTHBIN MMOTOK OBLT TAKUM K€, KaK
U B IIpeablaymeM mpumepe, To ecth 0,0016 B6?

4 PacueroMm HalJeHO, YTO MarHUTHBIN MOTOK TpaHchopmaTopa 72000 Mke. Tpebyercs
paccuuTaTh HAMarHUYMBAIOIIYIO CHITY M HAMAarHUYMBAIOIIMM TOK MEPBUYHON OOMOTKH,
umeromeit 800 ButkoB. B cepaeunnke tpanchopmaropa umeercs 3azop 0,2 mm. Pazmepst
cepleuHnKa TpaHc(hOPMATOpa OKA3aHbI Ha prCyHKe 6. CeueHne cepaeuHnKa 6 M.

Lt o
]
ﬁ* .

A -

Pucynok 3 — Pucynok 4 — Pucynok 5 - MarauTtHas M
MarauTtHas enbK MarauTtHas 1erb K LETbK Prcynox 6 - MareuTHAS
3amaye 1 3amade 2 3ajaye 3 LerbK
3agaue 4
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Iopsaok BbINOIHEHUS PAdOTHI:
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) HAMMEHOBaHUE Pa0OTHI U 1IEbh PaOOTHI;0) HCXOIHBIC
JaHHbIE JJIs PacucTa;

B) pe3yJbTaThl paCYCTOB;T') BHIBObI

o pabore.

Kpurepum ouenkmu:
OlLieHKa «OTJIIMYHO» CTABUTCS, €CIIN 3a/IaHUE BBITIOJIHEHO BEPHO.

OHGHKa «XOpOoMO» CTABUTCH, €CJIN XO/J BBIIIOJHCHHA 3aJaHUA BepHI)If/'I, HO ObILIa aonyumcHaoaHa uin

JABC OI_I_II/I6KI/I, MMpUBCAIINC K HCIIPABUIIBHOMY PC3YJIbTATY.

OIIGHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIM NPUBCACHO HCIIOJIHOC BBIITOJHCHUC 3a[[aHI/I$I.OLICHKa

«HCYOOBJICTBOPUTCIIBHO» CTABUTCS, €CJIN 3aJdHUC HE BBIIIOJIHCHO.
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Tema 3.1. JexkTpuUecKHe eNH MePEMEHHOT0 TOKA

IIpakTu4yeckoe 3ansitue NeS

Pacuér mapamerpoB ogHo(pa3HOH LEeNH EPEMEHHOI0 TOKA
Leab: HAyYUTHCS PACCUUTHIBATH TApaMEeTPbl OJHO(A3HOM e TEPEMEHHOT0 TOKa.

Boinosinus padory, Bol Oynere:

ymemy:
V1 7 yutaTh NpUHIUIHAIBHBIC, SJIEKTPUUECKUE U MOHTAXKHBIC CXEMBI;

YII 8 MMPOU3BOJUTDL PACUCTHI HIPOCTHIX SJICKTPUUICCKUX ueneﬁ;

Yo 01.02 BrageTh akTyaIbHBIMA METOZaMHU PaOOThI B MPO(eCCUOHATBLHON  CMEXKHBIX cdepax;

MarepuajabHoe o0ecniedeHue: sl IPOBEJACHUS PAKTUICCKON paObOThl HAJTMYUE CIICIIHATBHBIX
MaTepualioB U 000pYyI0BaHUsI HE TpeOyeTcsl.

3aganue: IpOM3BECTU PACUET M1APaMETPOB LIENH IEPEMEHHOIO TOKA B COOTBETCTBUH C
MCXOJHBIMU JaHHBIMH BapuaHTa B Tabmuie 1:

Tabmuma 1
Bapuant I, A f, ' 4\, Tpa.
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
0 237 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

IHopsinok BeINMOIHEHUS PadOThI:
1. IlepenucaTh UCXOAHBIE TaHHBIE JJI1 CBOETO BapUaHTa
2. [lpownsBecTH pacyeT mapameTpoB
3. HauepTuTh KpUBYIO H3MEHEHUS BETMYMHBI BO BPDEMEHHU (CHHYCOHTY), a TaK K€ BEKTOPHYIO
JMarpaMMy B COOTBETCTBUU C ITapaMETPAMH.

Xon padorsI:
1. Ilepenuinte UCXOTHBIE TAHHBIE
2. Onpenienure cienyroNue napaMmeTpbl: aMIUIMTYJHOE 3HAYCHHE TOKa; IIEPHO/I; YTIOBYIO
4acToTy.
3. 3anuIuTe BhIpaXKEHUE JUIsl MTHOBEHHOT'O 3HAU€HMsI TOKa
4. HauepTuTe CUHYCOMly, OTMETHB Ha HE NMEepHOJ], HAa4YaJIbHYIO (pa3y, aMIUIUTYIHbIE 3HAUCHHUSL.
5. HauepTute BEKTOpHYIO 1UarpaMMy TOKa, IOJIb3YysCh TPAHCIIOPTHPOM.
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®opma npeacTaBieHus pe3ybTaTa
OTuet o paboTe T0JIKEH COJepPKATh:

a) HAUMEHOBaHUE PAOOTHI U LIETh PabOTHI;0)
UCXOJIHBIC JIaHHBIC JIJISl pacueTa;

B) pe3yJIbTaThl paCuCTOB; YSPTEIKUT)
BBIBOJIBI 110 paboTe.

Kpurepum ouenkmu:

OrneHka «OTJIMYHOY CTAaBUTCS, €CIIU 33JJaHUE BBITIOJHEHO BEPHO.

OreHKa «XOpOIII0Y» CTABUTCS, €CJIM X0/ BHIIIOJIHEHUS 3aJJaHUs BEPHBIH, HO ObLIa JOMYIIEHA0AHA WIH
JIBE OLITMOKY, MPUBEAIINE K HEMPABUILHOMY PE3YJIbTATY.

OI_ICHKa «YHOBJICTBOPUTECIIBHO» CTAaBUTCS, €CJIIN IIPUBCACHO HEIIOJIHOC BBIIIOJTHCHUEC 3a1aHus.
OI_[eHKa «CHEYOOBJICTBOPUTEIILHO» CTABUTCS, €CJIN 3a1aHUC HE BBIIIOJITHCHO.

IIpakTuyeckoe 3ansiTue Ne6

Pac4yéT nenu nepeMeHHOro ToKa co cMemIaHHbIM conporuBiaeHuem R,L u R,C

He.]'[b: HAay4YUTBCA  paCCUUTBIBATH OI[HO(l)aBHI)Ie nenu IMnepeMCHHOIO TOKa CO  CMCIIAHHBIM
COIIPOTUBJICHHUCM.

Beimosinus padory, Bel Oyaere:
ymems.
yI[ 7 UUTaTh MPUHIUITHAIIBHBIC, SJICKTPUICCKUC U MOHTAXXHBIC CXCMbI;

VY1 8 npon3BOAUTE pacyeThl IPOCTHIX IEKTPUUECKHX LIEeTIEH;
VYo 01.02 BnaseTs akTyaJlbHBIMU METOIaMHU pabOThI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

MarepunanbHoe oOecmeuyeHMe: /i TPOBENEHUS TPAKTUYECKOW padOThl HaJWYME CHEHHATIbHBIX
MaTepHajoB U 000PYAOBaHUS HE TpeOyeTCs.

3aganue:

B nienn ¢ mepemennbsiM HanpspbkeaueM U u ctanpapTHoi yactotoi 50 'l BKITIOYEHBI TOCIEI0BATEIIEHO
AKTUBHOE COMPOTHBIEHHE R, KaTylika MHIYKTUBHOCTH C CONMPOTHBICHHEM X| MO0 KOHIEHCATOP C
émkocthio C. OmnpenenuTh TOK B IIETH, HAPSHKEHUE Ha 3JIEMEHTAaX, TOCTPOUTh BEKTOPHYIO JIUarpamMmmy.
OnpenenuTh aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOIIHOCTh. VicxoHbIie qaHHbIe B TabmuIe 1.

Tabmuna 1
Bapuant (U, B R,Om [XL,Om |C, MKkD Bapuant |U, B R,Om XL, Om |C, MkD
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
5 150 40 30 - 20 200 10 - 110
6 160 10 35 - 21 100 15 - 120
7 170 15 40 - 22 120 20 - 130
3 180 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 -
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14 140 50 - 70 29 190 45 25 -
15 150 30 - 80 30 200 50 30 -

HOpﬂ}IOR BbIIIOJTHCHHUA p360TLI:

1. Beimummte qaHHbIe B COOTBETCTBHH C BAPHAHTOM.
2. [TpousBeauTe pacyeTsl TOKA, HAMPSHKEHUH HA DJIEMEHTaX, U MOIIIHOCTEH IIEeMH IIEPEMEHHOTO TOKa
3. [Toctpoiite B MacmTabe BEKTOPHYIO THATPAMMY.

Xoxa padoThI:

1. Haueptuts cXemy 3JIEKTPUYECKOU LIETIH B COOTBETCTBUM C BAPUAHTOM.
2. IIponssecTu pacueT TOKa, HAIPSKEHUH, MOLTHOCTEN B COOTBETCTBUU C TEOPETUUECKUM MATEPUATIOM.
3. ITocTpOUTH BEKTOPHYIO JUarpaMmy: CHa4daja OTKJIaJbIBAE€TCs BEKTOP TOKA, 3aT€M BEKTOP aKTUBHOI'O

NMaaCHWsA HAIIPSXKCHUSA. I[aﬂee OTJIOXKUTH BEKTOP PCAKTUBHOI'O ITaJICHUS HAIIPSIKCHUA .

HpOI/I3BeCTI/I TCOMETPHUYICCKOC CIIOKCHUC DTUX IBYX BEKTOPOB: CYMMapHBIﬁ BCKTOP AOJIKCH
COBIIaAaTh C pacquHoﬁ BEJIUYMHOM HaIIps’KCHUA.

®opma npeacTaBieHus pe3ybTaTa
Otuer 1o paboTe JOHKEH COJIEPIKaTh:

J1) HauMEHOBaHKe paboThl U 11€Tb PadOTHI;E)
MCXOJIHBIC JTaHHBIC ISl pacyeTa;

) pe3yJbTaThl pacueToB;3)

BBIBO/IBI 110 paboTe.

Kpurepun ouenku:

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

OrneHKa «XOpoI1I0» CTABUTCS, €CJIM X0/ BBIITOJIHEHUS 3aJaHUs BEPHBIH, HO ObL1a JOMYIIEHA0AHA WIH
JIBE OIIMOKY, PUBE/IINE K HEITPABUILHOMY PE3YNIbTaTy.

OneHka «yA0BIETBOPUTENIBHOY CTABUTCS, €CJIN IIPUBEACHO HEMOJIHOE BBITOIHEHHE 3aaaHus. OLeHKa
«HEYAOBIETBOPUTEIILHO» CTABUTCSI, €CIIM 3a/laHNE HE BBIIIOJIHEHO.

IIpakTnyeckoe 3ansaTue Ne7

Pac4yéT nenu nepeMeHHOro Toka co cMemaHHbIM conporuBjaeHnemM R,L,C. IlocTpoenne BeKTOpHOI
AHATPAMMBI.

He.ﬂl): HAY4YUTBCA PACCUUTHIBATH OJIHO(baSHBIe Oenu nepeMEHHOI0 TOKa CO CMCIIaHHBIM
COIIPOTUBJICHUEM, U CTPOUTH BCKTOPHYIO JUArpaMMy IJIsd TaKoOM O CIIn.

Beinosnus patdory, Bel Oynere:
ymemy.
y)l 7 9uTaTh MPUHOUIIAAIBHBIC, DJJICKTPUUCCKHUE U MOHTAXKHBIC CXEMEIL,

Y1 8 npon3BOAUTH pacueThl IPOCTHIX MEKTPUUECKUX LIEEH;
VYo 01.02 BnaseTs akTyaJbHBIMU METOAaMHU pabOTHI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

MatepuanbHoe ob6ecniedeHue: Ui IPOBEICHUS IPAKTHUECKON pabOThl HAJTMYKE CHEIMaTbHBIX
MaTepHajoB U 000PYAOBaHUS HE TPeOyeTCs.
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3amanue:

1. B memum c¢ mnepemeHHbiM HampsbkeHueM U u  cranmaptHoil wactotoi SO0l BKIIOYEHBI
MOCJIEIOBATEIbHO AKTUBHOE CONPOTHUBJIEHUE R, KaTylika MHAYKTUBHOCTH C CONPOTUBIIEHHEM X| U
KOHJICHCATOp C compoTuBjIcHUEM XC. OnpenenuTh TOK B LIEMH, HANIPSIKEHUE Ha JIEMEHTaX, MOCTPOUTh
BEKTOpHYIO nuarpammy. OrmpeAenuTh aKTUBHYIO, PEaKTUBHYIO W MOJHYIO MOIIHOCTH. McxomHbie
naHHble B Ta0ume 6.

Tabnuia 6
Bapuant U, B R, Om é; é;’ BAPUAHT UB R, Om é;[’ C, Mx®
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 B3 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 B0 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
13 180 14 jp1 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

Ilopsinok BbINOTHEHHS PadOTHI:

1. BeinuiuTe JaHHBIE B COOTBETCTBUH C BAPHAHTOM.
2. IIpousBenuTe pacyeTsl TOKa, HAPSHKEHUH Ha HJIEMEHTAaX, U MOIIHOCTEH LeNH epeMEHHOT0
3. IlocTpoiite B MaciTabe BEKTOPHYIO AUArpamMMy.

Xon pa6orsI:
1. HauepTuTth cxeMy 3JIEeKTpUUYECKON IIeTTH B COOTBETCTBUU C BAPUAHTOM.
2. Ilpou3BecTy pacueT TOKa, HAPSKEHNH, MOIITHOCTEH B COOTBETCTBHH C TEOPETHYECKIM

MaTepHaIOM.

3. ITocTpouTh BEKTOPHYIO AMAarpaMMy: CHauyasla OTKJIA/IbIBAETCS BEKTOP TOKA, 3aT€M BEKTOP
AaKTUBHOTI'O MaJIeHus HanpsbKeHus. Jlanee OTIOKUTh BEKTOPBI PEaKTUBHBIX MaI€HUI HANPSKEHUH Ha
KaTyllIKe U KoHAeHcarope. [[pon3BecTr BEIUNTAHUE PEAKTUBHBIX [1aJI€HUI HANIPSHKEHUH, a 3aTEM
T€OMETPUUECKOE CII0KEHNE aKTUBHOTO M PEaKTUBHOTO BEKTOPOB: 3TOT CYMMapHbIN BEKTOP AOKEH

coBIIaaaThb C pvaeTHOﬁ BEJIUYMHOMN HAITPAKCHU.

®opma npeacTaBiIeHus pe3ybTaTa
OTueT 1o paboTe TOKEH COJePKATh:

1) HauMeHOBaHME PaboThI U LI€Tb padOThI;
K) UCXOJHBIE JAHHBIE JUIsSl pacueTa;

J7) pe3yJIbTaThl PacueTOB;
M) BBIBOJIBI 11O paboTe.
Kpurepun onenku:
O1eHKa «OTJIIMYHO)» CTABHUTCS, €CIIH 33JJaHHE BBIITOTHEHO BEPHO.
O1eHKa «XOPOII0» CTAaBUTCS, €CITU XOJ BBITOJHECHUS 33 JaHUs BEPHBIiA, HO ObliIa JOMyIIeHa

OJTHA WUJIM JIBE OIIMOKH, IPUBE/IINE K HETIPABUILHOMY PE3YJIbTaTy.

Onenka «YHOBJICTBOPUTECIIBHO» CTAaBUTCA, €CJIN NPUBCACHO HCIIOJIHOC BBINIOJITHCHUC 3a1aHs.
OL[GHKa CHCYHOBJICTBOPUTCIIBHO» CTABUTCA, CCJIIN 3aJaHUC HC BBIIIOJIHCHO.

15




Tema 3.2. Tpexda3zubie uenu

IpakTnyeckoe 3ansitue Ne§

Pacuér TpéxdazHoii uenu nepeMeHHOro TOKa
Lesib: HAYYUTHCA PACCUUTHIBATH OJHO(DA3HOM LIENH MEPEMEHHOTO TOKA.

Boinosinus padory, Bel Oyaere:
ymemsw.
VY1 7 yntaTh NPUHIUIUAIbHBIE, IEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

V1 8 mpon3BOUTH PACUETHI MMPOCTHIX dJEKTPHUECKUX LIETIEH;
VYo 01.02 BnaseTs akTyalbHBIMUA METOAaMHU pabOTHI B MPO(PECCHOHANBHOMN U CMEXKHBIX chepax;

MarepuajibHoe obecnedeHune: /s IPOBEICHHS MPAKTHUECKON pabOThl HATMYKE CIIeIIUATBHBIX
MaTepuaIoB U 000pyIOBaHUS HE TPEOyeTCs.

3amanue:

[IpuéMHUK 3IEKTPOIHEPruH, COECJUHEHHBIA 3Be370M, BKIOYEH B CETh C JIMHEHHBIM ((ha3HbIM)
HanpsbkeHueM U. Onpenenute nuHeHHble U (a3Hble TOKH, AKTHBHYIO, PEAKTUBHYIO U IIOJIHYIO
MOIIIHOCTh Beel 1enu. [1o TaHHBIM CBOETO BapHaHTa 3apucyiTe cxeMy. VIcXonHbIe TaHHbIEC IPUBEICHBI
B TaOnuie 1.

Tabmuua 1

= = |z |z |& |8 513 |& |38
=, - z; S S S < < = | S) S
3 5 |5 ~ 2 2 = = 2 | = = X
1 310 |- . 6 8 12 |- 8 5 5 6
2 - 220 |8 - 10 - 6 - - 5 15
3 220 |- 6 10 |- 8 - 5 - 10
4 - 127 |- 5 6 10 |- - 0 |- 8
5 310 |- 5 - 6 0 |- 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 0 |- - 0 |- 6
11 220 |- 5 - 6 0 |- 15 - - 8
12 - 220 |6 - 6 - 8 - 10 |8 -
13 127 |- 8 - 10 - 6 - - 5 15
14 |- 127 |6 0 |- 8 - - 5 - 10
15 220 |- - 5 6 10 |- - 0 |- 8
6 |- 220 |5 - 6 0 |- 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 0 |- - 10 |- 6
22 - 127 |5 - 6 10 |- 15 - - 8
23 310 |- 6 - 6 - 8 - 10 |8 -
24 |- 220 |6 - 6 - 8 - 10 |8 -




ITopsinok BbINOJHEHUS PadOThI:
1. BeimumuTe JaHHBIE B COOTBETCTBUH C BAPUAHTOM.
2. IlpousBeauTe pacueTsl.
3. HauepTute cxemy.
Xon pa6oTsI:
1. BeimumuTe UCXOHbIE JaHHBIE.
2. Omnpenenute BeIMYUHBI HANIPSKEHU U TOKOB B (hazax.
3. PaccumraiiTe BeTMUMHBI MOIIHOCTEH B TpeX()a3HOH IICTIH.
4. TlocTpoiiTe cxemy JiJIsl CBOETO BapHaHTA.

dopma npeacTaBJieHNs pe3yJbTaTa
Otuer no paboTe JOHKEH COJIePKaTh:

a) HaMMEHOBaHHUE pabOTHI U 1IETb PaOOTHI;
0) UCXOAHBIEC JaHHBIC JIJIS pacuéTa;

B) CXEMY AJICKTPUUYECKOM 1IeMH;

I') pe3yJibTaThbl pacuéToB;

J1) BBIBOJIBI 1O paboTe.

Kpurepun ouneHku:

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

OreHKa «XOpOIIO» CTAaBUTCSI, €CIIM XOJ1 BBIIOJIHEHUS 3aJaHUs BEPHBIH, HO ObUIa JT0MyIIEeHa
OJTHA WJIM JIBE OIIMOKH, IPUBE/IINE K HETIPABUILHOMY PE3YJIbTaTy.

OneHka «yA0BIETBOPUTENIBHO» CTABUTCS, €CJIM IIPUBEIECHO HEIIOJIIHOE BBIITOJIHEHUE 3aJaHMsL.

OneHka «HEeyA0BIETBOPUTENBHOY» CTABUTCS, €CIIH 3a/1aHUE HE BBIIIOJIHEHO.

Tema 4.1. TpancpopmaTopsl. DjeKTpHYeCKHEe MAIINHBI TOCTOSTHHOTO U MEPEMEHHOI0 TOKa
IIpakTnueckoe 3ansaTHe Ne9

Pacuér napaMeTpoB 3JIeKTPUYECKUX MALINH
Henb: HAYYUTHCS PACCUUTHIBATH MMAPAMETPhI AIEKTPUUECKUX MAIIIHH.

Boinosinus padory, Bel Oyaere:
ymemy:

Y1 7 untaTh NpUHLUUIINAIBHBIE, JIEKTPUUECKAE U MOHTAKHBIE CXEMBI;
Y1 8 npou3BOAUTH pacyeThl MPOCTHIX ANEKTPUUECKUX LIETIEH;
VYo 01.02 BnaseTs akTyaJbHBIMU METOIaMHU pabOTHI B MPO(PECCHOHANBHOM U CMEXHBIX chepax;

MatepuanbHoe obecniedeHue: I IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEITUAIBHBIX
MaTepHaIoB U 000PYyI0BaHUS HE TpeOyeTcs.

3ananue:
Pemmre 3amaun

1. Haiitu ko3¢ dunment rpanchopMaiiiy, €ciiu B peKUMe X0JI0CTOr0 X0/a HaMpsKeHUs Ha
BTOpHYHOI 0OMoTKe Tpancopmaropa 20; 110; 330 u 1100 B. TpanchopmaTop MOIKITIOYEH K CETH
nepeMeHHoro Hanpsbxenus 220 B.

2. HampspkeHue nepBHYHON 0OMOTKH TpaHcpopmaropa paBHO 6,3 kB. Onpenennuts
K023 ureHT TpaHchopMalru, €CIH B peXKUME X0JIOCTOT0 X0/ia HApsKEHUs Ha BBIBOAAX €T0
BTOpraHOK 00MOTKH 400 B. HaifTi uncio BUTKOB EPBUYHON OOMOTKH, €CJTH YHUCIIO BUTKOB
BTOPUYHON 00MOTKHM paBHO 150.

3. Onmnodazuerii TpanchopmaTop uMeeT cieayromue napameTpsl: Syoy = 25 KB A; U 1hon =
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6000 B; Ip =5 % |y you. HaliTu TOK X0M0cTOr0 X01a Tpanchopmaropa npu Hanpsokenusx U; = 0,5;
0,75u 1,1 U 1 oy, YIUTBIBaS, YTO MATHUTOIPOBO]] HAXOIUTCS MPHU BCEX YKA3aHHBIX HAMPSKCHUSIX B
HACBHIIICHHH.

4. HaliTu TOKH BTOPHYHOU U IEPBHYHON 0OMOTOK TpaHchopMaTopa € Syon = 25 KB-A; Ujyoy =
380 B; Uzuon = 110 B ipu aBapuitHOM KOPOTKOM 3aMblKaHUU. OTHOCUTEIBLHOE HAIIPSKEHUE
KOPOTKOTI'O 3aMbIKaHUs cocTaBiseT 4 %.

5. C kakum KIIJ[ paboTaer ABUTaTenb MoCiIeJ0BaTeILHOTO BO3OYKICHUS, BKIFOUCHHBIN B CETh
Hanpspokenuem 220 B, eciiu mosie3Hast MOIITHOCTE Ha ero Bary 4,2 kBT, a Tok sikopst paBeH 21 A?

6. Haiitu DJIC, mHAyIUpyEeMYIO B IKOPE ABUTATENS 'TIOCTOSTHHOTO TOKA, €CJIN MTPU 4acTOTE
Bpamenus asurarens 1500 06/MUH MarHuTHBINA OTOK ToJitoca He npesbimaeT 0,017 BO, a
nocTostHHBINA K03 durment Cg = 8,5.

7. JIBUTrarenb MOCTOSTHHOTO TOKA HE3aBUCHMOT'O BO30YKICHHSI UMEET CIICTYIOIINE
HOMHHANBHBIC TapaMeTpbl: PHOM = 130 kBt; Unom = 220 B, n = 600 06/Mun; n = 92 %; Ra = 0;01
Owm; Cy = 65. OnpenenuTb HOMUHAIBHBIN TOK ,sK0psi, J/C u Bpaiaronuii MOMEHT. IBUTaTes,
MarHUTHBIN TOTOK OJTHOTO IOJIIOCA U AJIEKTPOMArHUTHYIO MOIIIHOCTb.

8. JlBurarenb MOCiIeI0BaTeILHOTO BO30OYKICHUSI UMEET cienyromiue mapamerpsl, UHoM = 440
B; Is nom = 200 A; Ra = 0,05 Om; HOMUHAIBHOE COMIPOTUBIEHHE 0OMOTKH BO30YXAeHUsS RB HOM =

=0,03 Om. Haiitu 3/1C, 351eKTpOMarHUTHYIO MOIIHOCTH M MOIIIHOCTb, TTOJIBOAMMYIO K JIBUTATEIIIO.

9. Bpamaromuii MOMEHT aCHHXPOHHOT'O JBUTATEISI ITPU YacTOTE BpalieHus ero poropa 1440
00/muH paBer 500 H- M. Onipeienuts MOITHOCTb, Pa3BUBAEMYIO IBUTATEIIEM.

10. PoTtop acuHxpoHHOTO ABUTaTENs BpamaeTcs ¢ yactotoit 1440 06/MuH, IpUYEM OT CETH
notpebisercs MouHOCTh 55 kKBT. UeMy paBHBI MOIIIHOCTh Ha Bally IBUTATENS U pa3BUBACMbI UM
MOMEHT, €CJIM MOITHOCTh MOTEPh B JIBUTATENIEC COCTaBIsAeT 5 KBT?

11. ACHUHXPOHHBIN BUTATENb co31aeT Bpamatonmii MomeHT 580 H- M nipu actore
Bpamenus 585 06/MuH. OnpenenuTh MOIIHOCT Ha Bay IBUTATENs; MOTPEOIIEMYIO UM aKTUBHYIO U
IOJIHYIO MOILIHOCTH, €Cu K11 ‘paBeH 85 %, ,a cose = 0,8.

12. Tpex¢azHblil aACHHXPOHHBIN ABUTaTENb ¢ (Pa3HBIM POTOPOM MOTPEOIISET OT
cetuMontHocTh P1 = 28 kBt npu Toke [ = 140 A u nanpspkenun 220 B. Haittu kg u
KO3 (HUITMEHTMOIITHOCTH JIBUTATEIIS COSP, €CIIU TOJIe3HAass MOIIIHOCTh Ha ero Bary P, = 23,4
KkBT.

13. Ornpenenute MOITHOCTb, TTOJABOIUMYIO K TpEX(ha3HOMY aCHHXPOHHOMY JABUTATEIIO C
(ba3HBIM POTOPOM, a TAK)KE TOK B OOMOTKAX CTaTOpa MpU UX COSAMHEHUH «3BE3J0M» U

«TpeyroipHUKOM». HoMuHanbHbIE TapaMeTphbl ABUTATENs: MOJIe3Has MOIIHOCTH Ha Baiy 30kBr,
HarnpsbkeHue Ha crarope 380/220B, kg n=88%, ko dunment mourHoctH 0,85.

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

15. Potop acuHxpoHHOTrO ABUTaTENs Bpariaercs ¢ yactoroil 1440 06/MuH, mpuyeM OT ceTH
noTpebseTcs MOITHOCTh 55 KBT. UeMy paBHBI MOIITHOCTh Ha BaJly JIBUTATEls U Pa3BUBAEMBI UM
MOMEHT, €CJIM MOIIIHOCTh TOTEPH B JIBUTATENIE COCTABISAET 5 KBT?

16. ACHHXpPOHHBIN JABUTATENH cO3/1aeT Bpamaronui MmomeHT 580 H- M mpu wacrote
BpaieHus 585 06/muH. OnpenenuTh MOIIHOCTh Ha Bally JIBUTATENs; TOTPEOISIEMYIO UM aKTUBHYIO U
MOJTHYFO MOIITHOCTH, €CJTH K17 “paBeH 85 %, ,a cose = 0,8.

17. Tpexda3Hblil aCHHXPOHHBIN IBUTATENb C (Ja3HBIM POTOPOM MOTPEOISAET OT
cetumoIHocTh P; = 28 kBT nipu Toke [ = 140 A u nanpspokenun 220 B. Halitu ki u
KOX((HUITMEHTMOIITHOCTH IBUTATENS COSP, €CIIM TOJIe3Hasi MOIIIHOCTh Ha ero Bairy P, = 23,4
KBT.

18. Onpeznenute MOUTHOCTb, TOJABOJUMYIO K TPEX(ha3HOMY aCHHXPOHHOMY ABUTATEIIO C
(da3HBIM POTOPOM, a TAK)KE TOK B 0OOMOTKaX CTaToOpa MPU UX COCTUHEHUH «3BE3I0M» 1

«TpeyrolbHUKOMY». HOMUHANBHBIE TTapaMeTphl JBUTATENS: MOJIe3Hass MOMIHOCTH Ha Bany 30kBT,
HarnpsbkeHue Ha cratope 380/220B, kmn n=88%, korddurment momuoctu 0,85.

19. [Tpu yBennueHnH noTpedIsieMoil MOIIIHOCTH, ACHHXPOHHOT'O IBUTaTess B 2,2 pa3a
eroKII/] ysenmnuuncs Ha 10 %. Halitn nepBonavyanbhble 3HaueHus momHoctH 1 KII/, ecnn
CyMMapHasi MOILIIHOCTb IIOTE€Ph YBEIUYMIIACH OT 2,5 110 2,8 kBT.
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IHopsinok BbINOJHEHUS PA0OTHI:
1. BeinuirTe U3BECTHBIE JaHHbBIE B COOTBETCTBUU C BAPUAHTOM.
2. [IpousBenure pacyeTsl.

Xoxa padoThI:
1. BemuiuTte UcXoaHbIe JaHHBIE.
2. PaccumrtaiiTe HEW3BECTHBIC BEIMYHMHBI, MOJB3YSICh (opMynaMH M3 TEOPETUYECKOTO
MaTepuaa 1o Teme.
3. [IpenocTaBbTe pacueThl HA TIPOBEPKY.

®opma npeacTaBiIeHus pe3ybTaTa
Otuer 1o paboTe JOHKEH COJIEPIKATh:

a) HAaUMEHOBaHUE PAOOTHI U LIETh PabOTHI;0)
MCXOJIHBIC JTaHHBIC IS pacyeTa;

B) pE€3yJbTaThl PaCUCTOB;T")

BBIBOJIBI 110 pabore.

Kpurepun onenkm:

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

OreHka «XOpoOII0» CTABUTCS, €CIIM XO/] BHIIIOJIHEHUS 3a/1aHUS BEpHBI, HO ObLIa IOMYIIEHA0IHA UITH
JIBE OIIMOKY, IPUBE/IINE K HEIIPABUILHOMY PE3YJIbTaTy.

OneHka «y0BJIETBOPUTEIBHO» CTaBUTCS, €CJIU MPUBEIECHO HEMOJIHOE BhINOJIIHEHUE 3aaHus. O1leHKa
«HEYJIOBJIETBOPUTEIBHO» CTABUTCS, €CJIN 3aJ]aHNE HE BBIIIOJIHEHO.

Tema 4.2 OCHOBBI JIEKTPONPUBOIA
IIpakTnyeckoe 3ansaTue Nel0

Pacyer MmomHOCTH M BBIOOP ABHUTATEIA

Ienb: HAYYUTHCSA PACCUMTHIBATH IAPAMETPBI IBUTATENEH SJIEKTPOIIPUBOAA.

Boinosinus padory, Bul Oyaere:
ymemy:
V1 7 untaTh NpUHIUIUAIBHBIE, JIEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

V1 8 npou3BOIUTE pacdyeThl MPOCTHIX IEKTPUUECKUX TETICH;

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

MarepuanbHoe obecniedeHue: 11 MPOBEECHUS MPAKTHUECKOW padOThl HAIMYKE CIICIIUATTbHBIX
MaTepuaioB U 000pyIOBaHUs HE TpeOyeTcs.

3amanmue:

1. [Burarens 3nekTporpuBojia paboraer B TeueHue 10 Mus ¢ MomHocTbio P = 7,5 kBT; 15 muH ¢
MOIIHOCTBIO 5 KBT 1 35 MuH 292 ¢ momHOCTHIO 2,5 KBT. OnipenenuTs 3KBUBaJIEHTHYIO
MOIIIHOCTb JIBUTATENS AJIsl IPOAOHKUTEIBHOTO PeKUMa pabOoTHhI.

2. JlBuratens 3JeKTponpuBoaa paboraer B Tedenue 1 O My ¢ MomHocthio P = 15 kBT, 1 MuH -
¢ 40 kBT, 5 MuH - ¢ 20 kBT 1 4 MuH - ¢ 10 xBT. OnipeienuTe SKBUBaJIEHTHYIO MOIIHOCTh
JIBUTATENs, pab0TaOIIEro B MOBTOPHO-KPAaTKOBpeMEHHOM pexxume, ecnu L{I!'KJI nponomxkancs
30 muH.

3. OmpenenuTh HEOOXOJUMYIO MOIIIHOCTh ACHHXPOHHOT'O IBUTATEINs, HArpy304Has 1uarpaMma
IOBTOPHO-KPATKOBPEMEHHOT'O PEXUMA PA0OTHI KOTOPOI'O XapaKTEPU3yeTCsl MapaMeTpaMu: ty =
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4c,tp=18c,t3 =13 ¢, to =85 ¢, M1=600 H-m, Mo=250 H-M, M3 =150 H M. HacroTa
BpaineHus Baja asurarens N = 730 o6/MuH.

4. KpanoBblil nBuratens umeeT MOIHOCTh PHOM = 12 kBT npu 1B = 5 %. Kakyio MomHocTh
MOYKET Pa3BUBATh ATOT JIBUTATEINb, €CIIH OH Oynet padorats npu [1B; = 18 %, [1B, = 32 %?

5. /JlBurarenp o bEMHOIO yCTPOWCTBA pa3BUBAET MOIHOCTH 4 KBT, mogHumas rpy3 maccoit 550

kr. OnpeaenuTs CKOPOCTh moabeMa rpy3a, eciau KITJ cryneneii nepenaqn ng = 0,96, o =
0,95.

IHopsinok BbINOJHEHUS PA0OTHI:
1. BeinumunTe U3BeCTHBIE TaHHbBIE B COOTBETCTBUU C BAPUAHTOM.
2. [IpousBenure pacyeTsl.

Xoxa padoThI:

1. BeInmuiinTe UCXOaHbIE JaHHEIE.

2. PaccumraiiTe HEM3BECTHBIC BEIMYMHBI, TOJB3YICh (OpMyJTaMH €3 TEOPETHYECKOTrO
MaTepuaa rno Teme.

3. [IpenoctaBbTe pacueTsl HAa MPOBEPKY.

®dopma npeacTaBIeHus pe3ybTaTa
OtueT 1o paboTe TOJKEH COJePKATh:

1. HanmeHoBaHuE pabOTHI U LENb PAOOTHI;
2. VICXOJIHBIC JIaHHBIC JIJISl pacUeTa;

3. pe3yabTaThl PacueTOB;

4. BBIBOJBI O paboTe.

Kpurepum ouenkmu:

OLeHKa «OTJIIMYHO» CTABUTCS, €CIIN 3a/IaHUE BBIIIOJIHEHO BEPHO.

Or1eHKa «XOpOIII0» CTABUTCS, €CJIM X0/ BBIIIOJIHEHUS 3aJaHHs BEPHBIH, HO ObLIa JOMyIIeHa
OJIHa WY JIB€ OLIMOKH, TPUBEAIINE K HEMPAaBUILHOMY PE3YJIbTaTy.

O1ieHKa «yI0BJIETBOPUTEIHHOY» CTABUTCS, €CITU MPUBEACHO HETIOTHOE BBHITTOJIHEHHUE 3aJaHusI.

OHGHK& CHCYOOBJIICTBOPUTCIBHO» CTABUTCA, €CIIN 3aJJaHUC HE BBIIIOJIHCHO.

IIpakTyeckoe 3ansaTue Nell

3alIII/ITH])Ie U KOMMYTAIIHOHHBIC allllapaTbl JABHUrartejeu MEPEMECHHOTI0 TOKA

esb: U3y4nTh MYCKOPETYIUPYIOUIYIO U 3aIIUTHYIO allaparypy JBUTATENEd MEPEMEHHOTO
TOKa

Beinosnus patdory, Bel Oynere:
ymemy.
y)l 7 9uTaTh NPUHOHUIIAAIBHBIC, SJJICKTPUUYCCKUE 1 MOHTAXXHBIC CXEMBI,

Y1 8 npon3BOAUTH pacueThl MPOCTHIX ANEKTPUUECKUX LIETIEH;
VYo 01.02 BnaseTs akTyalbHBIMU METOAaMH paboThl B TpodeccnoHaIbHOM U CMEXHBIX cepax

MartepuanbHoe obecniedeHue: I IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEIIUATBHBIX
MaTepHaoB U 000PYyI0BaHUS HE TpeOyeTcs.

3amanmue:
3anorHUTh TabnuIly | B COOTBETCTBHH C UCXOJHBIMU JTaHHBIMH, BBIOPAB aBTOMATHUECKUN
BBIKJTIOYATEITh U KOHTAKTOP U3 TaOIHIIBI 8

Taomuma 1
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g HOM ’ Ne, 0 0
pap Tun nBurarens Br U,.B ol 5,% n,% CoSQ
1 4AK160S4Y3 11 380 1500 5 86,5 0,86
2 4AK160S6VY3 7,5 380 1000 5 82,5 0,77
3 4AK160S8Y3 55 380 750 6,5 80 0,7
4 4AK160M4VY3 14 380 1500 4 88,5 0,87
5 4AK160M6VY3 10 380 1000 45 84,5 0,76
6 4AK160M8Y3 7,5 380 750 6 82 0,7
7 4AK180M4VY3 18 380 1500 3,5 89 0,88
8 4AK180M6VY3 13 380 1000 45 85,5 0,8
9 4AK180M8Y3 11 380 750 4 85,5 0,72
10 4AK200L4VY3 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 4AK200M6Y3 18,5 380 1000 3,5 88 0,81
15 4AK200M8VY3 15 380 750 3,5 86 0,7
16 4AK225M4VY3 37 380 1500 3,5 90 0,87
17 4AK225M6Y3 30 380 1000 3,5 89 0,85
18 4AK225M8Y3 22 380 750 45 87 0,82
19 4AK250S4VY3 45 380 1500 3 91 0,88
20 4AK250M4VY3 71 380 1500 45 91,5 0,86
21 4AK250M6VY3 37 380 1000 3,5 89 0,84
22 4AK250M6Y3 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
Tabmuia 2
Tun pBurarens
Inom, A
ABTOMaTHYECKUI

BBIKJIIOYAaTCIIb, THUIT U
HOMMHAJIBHBIC JAHHBIC

Hasnauenue
aBTOMATHUYECKOTO
BBIKJIFOYATENSA

KoHTakTOop, THO W
HOMUHAJIbHBIC JJAHHBIC

Hasznauenue
KOHTaKTOpa

IHopsiiok BeINOIHEHUs PadOTHI

1. 3yunTe UCXOHBIEC TaHHBIE.
2. Be1OepuTe 3JeKTpHUSCKHE alapaThl.

3. 3amoHUTE TAOIUILY.

Xon padoTsI:

1. BeIuimre u3BeCTHEIE JAaHHBIC B COOTBCTCTBHUU C BAPUAHTOM.
2. HpOI/ISBeHI/ITe pacdy€T HOMHUHAJIIBHOT'O TOKa B COOTBETCTBUHU C IPUBCACHHBIMU JaHHBIMU

JABUTaTCIIA.

3. BeiOepuTe aBTOMAaTHUYECKUN BBIKJIIOYATENb M KOHTAKTOP IO TOKY.
4. ITonp3ysack y4eOHOM TUTEpaTypOH, BBIMUIINTE CBEICHHS O HA3HAUEHUH aBTOMAaTHUECKOTO
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BBIKJIFOUATENS M1 KOHTAKTOPA.
5. YCTHO 3alIUTUTE BBITIOJIHEHHYIO paboTy IpernoiaBaTelio.

®opma npeacTaBJIeHNs pe3yJIbTaTa

OtueT 1o paboTe TOJKEH COJePKATh:

5. HauMEHOBaHUE PadOTHI U 1ETb PadOTHI;

6. MCXOJHBIC JaHHBIE JIJIS pacuéra;

7. pe3ynbTaThl pacuéToB;

8. BBIBOJIBI 1O paboTe.

Kpurepum ouenku:

O1eHKa «OTJIMYHO» CTABUTCS, €CIIH 33JJaHUE BBIITOJIHEHO BEPHO.

Or1eHKa «XOpOIII0Y CTABUTCS, €CIIM XO/1 BBITIOJHEHMSI 3a/1aHUsI BEPHBIN, HO ObLIa JOITyIICHA
OJTHA WJIM JIBE OIIMOKH, IPUBE/IIIINE K HETIPABHILHOMY PE3YJIbTaTy.

O1eHKa «yIOBJICTBOPUTEIIBHOY» CTABUTCS, €CIIU TIPUBEICHO HEMOJIHOE BHIIIOJHEHUE 33/ 1aHUsI.

OreHKa «HEeYIOBIECTBOPUTEIHHOY» CTABUTCS, €CIIU 33JaHUE HE BBITIOJTHEHO.

Tema 5.1. ®usnyeckue 0CHOBBI JJT€KTPOHUKH.
IIpakTuyeckoe 3ansaTue Nel2

MapkupoBKa OJyNPOBOIHUKOBLIX 3JIeMeHTOB. IIpo3Bonka

HEJII): HAaYUUTBCA ONPCACIIATH THUII ITOJIYIIPOBOAHUKOBOT'O 3JICMEHTA IO BHCIIHUM JAaHHBIM,IIOHUMATb
Ha3HAYEHUE U CII0CO0 IMPO3BOHKH ITOJYIIPOBOAHHUKOBBIX 3JICMCHTOB.

Boinosinus padory, Bel Oyaere:
YMETB:
V1 7 untaTh NpUHIUNUAIBHBIE, TEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

VY1 8 npon3BOANTE pacdeThl MPOCTHIX AIEKTPUUYECKHX IICTICH;
VYo 01.02 BnaseTs akTyaJlbHBIMU METOAaMH paboThl B TPO(EeCCHOHATIBHOM U CMEXHBIX chepax;

MarepuanbHoe o0ecniedeHue: JUIsl IPOBEJCHUS IPAKTUYECKON pabOThl HATMYKE CTIELUAIBHBIX
MaTepuaioB U 000pyI0BaHus HE TpedyeTcsl.

3aganue:

B tabnuue 1 npuBeneHs! MOITYIPOBOAHUKOBBIE SIEMEHTHI, U1 KOTOPBIX, B COOTBETCTBUU C BAPUAHTOM,
UCXOJS U3 MPUHIMIIA UX pabOThl, HEOOXOAUMO MPOyMaTh, KAKUM 00pa3oM OyJeT IPOUCXOAUTh
IPO3BOHKA C IOMOIIBI0 MyIbTUMETpa. [Ipo3BOHKa — 3TO IpoBepKa paboTOCIIOCOOHOCTH
MOJIYTIPOBOJHUKOBOTO 3JIEMEHTA, a TaK K€ ONpeesIeHNe TUIA AJIEMEHTa (HalpuMep, pnp Wik npn
TPaH3UCTOP), ¥ TUIIA €T0 BBIBOOB (aHOJ, KaTo, 6a3a, SMUTTep, U T.1.). Heo6xonumo 3amomHuTh
TadmIy 2.

Tab6muma 1
Bapuant [[lonynmpoBOIHUKOBEIE 37I€MEHTHI
1 /Inon, mosieBoit TpaH3UCTOP
2 Jlnon, Tupucrtop
3 CBeToano]1, OUTIONSPHBIN TPAH3UCTOP
4 CBETOAMO/, MTOJIEBON TPAH3UCTOP
5 JInon, cBeTommon
6 Jlvon, OGUITOIISIPHEIA TPAH3UCTOP
7 CBeToano1, THPUCTOP
8 Hwon, dotomamon
Tabnuua 2
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Tumn snementa O6o3nauenne | O6o3HaueHus: | MeToauKa MPO3BOHKH JIEMEHTA
Ha CXEME BBEIBOJIOB

IMopsinoKk BHINOJIHEHHS PAOOTHI:
[Tonp3ysch TEOPETUUECKUM MaTEpPHAIOM JIEKLIUH, THO0 Y4eOHOH TUTepaTypoil, 3aroIHUTe
Ta0HILy.

Xoxa padoThI:

1. Haueptute Tabmuiy 2.

2. Omnpenenurte, IPO3BOHKY KaKUX 3JIEMEHTOB HEOOXOIMMO UCCIIEI0BATD.

2. ITpu 3anonHeHNH CTOIOIOB 2 U 3 MOJIB3YHTECh MATEPUATIOM JICKIIHIA.

3. 4 cronbery 3aN0JTHUTH UCXO/IS U3 MPUHIUIIA PaOOTHI MOJIYIIPOBOIHUKOBOIO dJIEMEHTA

®dopma npeacTaBIeHus pe3ybTaTa
Otyet no paboTe AOHKEH COAEPIKATh:

a. HAMMEHOBaHHUE Pa0OTHI U 1IEJIb PAOOTHI;
0. KCXOJIHbIE JAHHBIE;

B. BBIBOJIBI 110 padoTe.

Kpurepum ouenkmu:

OlLieHKa «OTJIMYHO» CTABUTCS, €CIIN 3a/IaHUE BBITIOJIHEHO BEPHO.

OIIGHKa XOpOIIO» CTABUTCA, €CJIX X0 BBIITOJHCHUS 3aJaHUS BepHI)If/'I, HO 6I)IJ'Ia A0ImyuIcHa
OJIHA WJIM JIB€ OLIMOKH, IPUBEAIINE K HETIPABUILHOMY PE3YIIbTaTYy.

OIIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCA, €CJIM NPUBCACHO HCIIOJHOC BBIIIOJIHCHUC 3a1aH.

OLeHKa «HEeYIOBIETBOPUTEIBHO» CTABUTCSA, €CIIHU 33JJaHUE HE BBIMOJIHEHO.

IIpakTnyeckoe 3ansaTue Nel3

BoabTamMnepHbie XapaKTePUCTHKH MOJIYNIPOBOJHUKOBbBIX 3JIECMEHTOB

He.]'ll): HAYYUTBHCA ONPEACIIATE MapaMCETPhl JUOAO0B U TPAH3UCTOPOB IO BOJILTAMIICPHBIM
XapaKTCPUCTHUKAM; HAYUUTHCA YUTATh BOJIBTAMIICPHBIC XapAKTCPUCTUKH

Beinosnus padory, Bel Oyznere:
ymemv:

Y1 7 untaTh NpUHLUIINAIBHBIE, dJIEKTPUUECKAE U MOHTAKHBIE CXEMBI;
Y1 8 npon3BOAUTH pacyeThl MPOCTHIX INEKTPUUYECKUX LIETIEN;
VYo 01.02 BnaseTh akTyallbHBIMU METOAaMH paboThl B Po(ecCHOHABbHOM U CMEXHBIX chepax;

MatepuanbHoe obecniedeHue: I IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEIUATBHBIX
MaTepHayoB U 000PYyI0BaHUS HE TpeOyeTcs.

3amanmue:

B cooTBercTBUM € TabauIel UCXOTHBIX TAHHBIX HEOOXOIUMO 3aMlOJTHUThH TaOJIMILy, a TaK *Ke HAYepTUTh
B 00IIIEM BH/I€ BOJIbTAMIIEPHYIO XapaKTEPUCTUKY 10/1a, 0003HAUMB Ha HEHl TaHHbIE TUOJJau3 CBOETO
BapuaHTa U3 Tabauusl 1

Taomuma 1
Ne BapuanTa Huon Inp.non. | Unpmax | UoOp | Iob6pmax | Tmin Tmax Fmax
MA B B MKA MI'1t
I'epmanueBsie
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1 I'JI107A 10 0.6 10 20 -60 60 1
2 I'A113A 15 0.6 115 250 -40 85 0.01
3 H7A 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 A7 300 0.5 300 100 -55 70 0.002
7 9B 20 0.6 30 100 -60 70 0.1
8 Jor 30 0.6 30 250 -60 70 0.1
9 9V 20 0,6 50 250 -60 60 0,1
10 J9XK 15 0,6 100 250 -60 70 0,1
Kpemuuessie
11 KI102A 100 1 250 0.1 -60 100 0.004
12 KI103A 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 KI104A 10 1 300 3 -60 100 0.02
16 2]I106A 300 0.9 100 10 -60 125 0.02
17 KI109A 300 1,2 100 25 -60 125 0,01
18 KJ407A 50 1 25 0.5 -60 100 0.15
19 KI413A 20 1 25 0.1 -60 100 0.15
20 KI411I° 1000 1.4 400 700 -60 125 0.15

[To nprBeCHHBIM BOJIBTAMIIEPHBIM XapaKTEPUCTHKAM HEOOXOIUMO 3aITOJTHUTH TaOIHITy 2
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3HayeHue

ITosicHeHue k napameTpy

MA

MaxkcuManbHBI
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MaxkcuManLHBIN
0oOpaTHBIH TOK,

HanpaxeHue, B

MA 3nauenue | [losicHeHHE K MapameTpy
Hanpsokenue MaxkcuManbHbI
npobos, B IPSIMOH TOK,
MA
MakcmanbHoe MakcumalibHBII
npamoe oOpaTHBIN TOK,

Cxema npsiMoro
BKJIFOUCHUS

avoaa

Cxema
obOpaTHOTO
BKJTFOUCHUS
aoaa

Ilopsiiok BHINOJIHEHHUS PaGOThI:

1. 3anosiHKUTE BTOPOI! cTosIOEl] TabIMIIbI 2, IOJIB3YSICh IPUMEPOM BOJIBTAMIIEPHON
XapaKTePUCTUKH U TaHHBIMHU CBOETO BAPHAHTA.

2. 3ar0oHUTh TPETHH CTOJOCT TaOIUIIBI 2, TIOJB3YSICh YUeOHOH JINTEPaTypoi.

Xoxa padoThI:

1. Haueptute Tabnuiy 2.

2. 3anonmHUTE TAOIMIY 2.

3. IlpenocTaBbTe paboTy MpenoJaBaTeiio Ha MPOBEPKY.

®opma npeacTaBIeHNs pe3yJbTaTa

Otuet no paboTe T0HKEH COAEPKATh:

a. HAMMEHOBaHUe paboThI U LIENb pabOTHI;

0. UCXO/IHBIE TaHHBIE;

B. BBIBOJIBI TIO padore.

Kpurepun onenkn:

OreHka «OTJIMYHO» CTABUTCS, €CIIN 33JJaHHE BBIIIOJHEHO BEPHO.

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

OrneHka «y0BIETBOPUTENBHO» CTABUTCS, €CJIU MPUBEIEHO HEMOJIHOE BBIITOJHEHUE 3aJaHUS.

OreHKa «HEYI0BIETBOPUTENILHOY» CTABUTCS, €CIIH 3a/laHHE HE BBITIOJIHEHO.

Tema 5.2. DyieKTpPOHHBIE BHINPSIMUTEIH U CTA0HIM3ATOPBI

IIpakTnyeckoe 3ansitue Nel4

Pacyer BoInpsiMuTeJieil 1 GUIbLTPOB EPEMEHHOI0 TOKA

I_Ie.]'IbZ HAaYUYUTBHCA paCCUUTBIBATH 3JICKTPOHHBIC BLIIIPAMUTECIIN, (I)I/IJ'IBTpBI n CTa6I/IJ'II/IBaTOpBI

Boinosinus padory, Bel Oyaere:

ymemy:

YIL 7 yuTaTh MPUHIUITHAIIBHBIC, DJICKTPUICCKUC U MOHTAXXHBIC CXCMBbI;
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VY1 8 npon3BOANTH pacyeThl MPOCTHIX ANEKTPUUECKUX 1IETEH;
VYo 01.02 BnageTh akTyaqbHBIMH METOJIaMHU PAabOTHI B MPO(heCCHOHATBLHON M CMEXKHBIX cdepax;

MatepuanbHoe obecniedeHue: IS MPOBEICHUS IPAKTHYECKON pabOThl HATMYHE CIEITUATBHBIX
MaTepHaioB U 000PYyI0BaHMS HE TpeOyeTcsl.
3aganue:

Hcxomubie qaHHbIe 7S pacdeTa BRIIPSIMHATENCH, (UIBTPOB U CTAOMIM3ATOPOB MPUBEACHHI B
Tabiuue 1

Tabmuua 1
Bapuant 1 2 3 4 S) 6 U 8 9 10
Hanpsoxenue Ha BropuuHoil oomotke Uy, B |8 9 10 (12 |15 (12 |10 8 10 (10
Toxk Harpy3k# |y, A 01 02 04 06 08 10 08 (06 04 1,0

Pacuer BhInmpsiMuTeIst

PaccunrtaTh BBIIPSIMUTEND - 3HAYUT HPABHILHO BHIOPATH BBITPSIMUTEIBHBIE JUOABI U KOHIEHCATOP

(GuabTpa, a TaKXKe OMNpEAEIUTh HEOOXOIMMOE IIEPEMEHHOE HANPSUKCHHE, CHHMAeMoe Ui

BBINIPSIMIIEHHS ¢ BTOPUYHOM OOMOTKH CETEBOro TpaHchopmaTopa. MICXOMHBIMHU JaHHBIMH JUISL pacuera

BBIIIPAMUTENSE CITyXat: TpedyeMoe Hanpsukenue Ha Harpyske (U,) 1 moTpeGisemslii €0
MakcumanbHbIi TOK (1,,).

T
:
or | voe 1. Onpenenenne nepeMeHHOro HaIPsHKEHUsI, KOTOPOE JOHKHO
u Rw OBbITb HAa BTOPUYHON OOMOTKE CETEeBOro TpaHChopmaropa:
! 3 U2 =B UH’
ot Yons rzae U, - ocTOsIHHOE HanpshKeHue Ha Harpyske, B;
c;l: B - koo punuenT, 3aBucsmuii 0T ToKa Harpy3Ku, KOTOPbIi
| = OIPEAETSIOT N0 Tabnuie 15:
Tabmumna 2
Tok Harpysku, A
K 3
Oobdutient 5 7 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. TTo ToKy Harpy3ku onpeaesstoT MaKCUMaJIbHBINA TOK,
TEKYIINH Yepe3 KakKIbli JUOBBIIPSIMUTEILHOTO MOCTA:
,=05C1,

2

| - MaKCHMAaNbHBIN TOK HATPY3KH, A;
C - xoadunmeHT, 3aBUCAIINN OT TOKA Harpy3Ku (OMpeessioT Mo Tabir.).
2. Onpenienenue 0OpaTHOTO HAIPSKEHUs, KOTOpoe OyaeT
MPHUIIOKEHO K KKJOMY O YBBITTPSIMUTEIS:

rae I, - Tok uepes nuon, A;

Uo6p = 115 UH’
rae: Uggp - 0OpaTHOE HamnpsokeHue, B;
U, - HampsDKeHHe Ha Harpyske, B.
3. Be10op 110/10B, Y KOTOPBIX 3HAYCHUS BRIIPSIMIICHHOTO TOKA U
JOITYCTUMOTO 0OpaTHOTOHATPSKEHUS paBHBI UITU
MIPEBBILIAIOT PACUETHBIE.
4. OnpeneneHrie eMKOCTH KOHJIEHCaTOpa GuibTpa:
Cp=32001,/U,K,,

26



rae: Cy - eMKOCTb KOHJIeHcaTopa puiabTpa, MKD;

l; - MaKkCHMasbHBINA TOK Harpy3Ku. A;

U, - HampshKeHUe Ha Harpyske, B;

Ky - K03(GHIMEHT MyIbcariu BRIpsMIeHHoro Hanpspkerns (10°...107)

-t - Pacuyer crabuamusaropa

I[J'IH IIOJIYy4YCHUA 0oJiee TOCTOSHHOIO HAIps>KCHUA Ha HAarpys3kKe 1npu
N3MCHCHUU HOTpC6J’IHeMOFO TOKa K BbIXOAY BBIIIPAMUTCIIA IIOAKIOYA0T

crabunuzarop. B Takom ycTpoiicTBe paboTtator ctabunutpos V5 u perynupyromuii Tpan3uctop V6.
Pacuer mo3BoiuT BEIOpATh BCE DIIEMEHTHI CTAOMIM3ATOPa, HCXO/S U3 3aJaHHOTO BBIXOHOTO
Hanpspkenus U, u MakcumanbHOTo ToKa Harpysku |, OgHako 06a 3TH mapameTpa He TOJKHBI
MPEBBIIIATH TAPAMETPHI YK€ PACCUMTAHHOTO BBHIIPSIMUTENS. A €CJIH 9TO YCJIOBUE HapyllaeTcs, Toraa
CHavaJla pacCUMTHIBAIOT CTA0MIIN3ATOP, a 3aTEM - BBIIIPSIMUTEINb U TpaHchopmaTop nutanus. Pacuer
cTabunuzaropa BeAyT B CJIEIYIOIIEM MOPSIKE.

1. Onpenenenure HEOOXOIMMOTO JIJIst pabOThI cTabumu3aropa BxoaHoro HanpsokeHue (Ugy,) pu
3a7aHHOM BbIxoHOM (U,):

UEbll’l = UH + 31

3neck mudpa 3, xapakTepusyroliasi MUHUMaIbHOE HAMPSKEHUE MEXTYy KOJUIEKTOPOM U
IMHUTTEPOM TPAH3UCTOPA, B3ATA B pacyeTe Ha UCIOIH30BAHNE KaK KPEMHHUEBBIX, TAK U TE€PMaHUEBBIX
Tpan3ucTopoB. Ecnu ctabunuzatop OyAeT MOAKIIOUATHECS K TOTOBOMY HITH YK€ paCCYMTAHHOMY
BBINPSIMHUTEINIO, B JATBHEUIINX pacdyeTax He0OX0IMMO UCTION30BaTh PeAIbHOE 3HAYCHNE
BBIMPAMICHHOTO HAMPSKEHUS Uy

2. Pacuét MakcMManbHO paccenBacMOl TPAH3UCTOPOM MOITHOCTH:

Pmax = 113 (Uebm - UH) IH!

3. Beibop perynmupytoriero Tpanzuctopa. Ero npeaensHo 1omycTuMasi paccenBaeMasi MOIIIHOCTh
JOJKHA OBITH OOJbIIe 3HAUEHUS Prax, MPEIEIBHO TOMYCTUMOE HAMIPSDKEHHE MEXTY SMUTTEPOM U
KOJIJIEKTOPOM - Ooubiie Uy, @ MAKCHMaTbHO JIOITYCTUMBIA TOK KOJUIEKTOpa - 6osbe |,,.

4. OnpeneneHre MaKCUMaJIbHOT'O TOKa 0a3bl peryIupyrOIIEro TpaH3ucTopa:

|6.Maz<c = IH / h213 mins

e N15min - MUHEMAITBHBIN KO3 (UIIMEHT Nepeiadun ToKa BEIOPAHHOTO (110 CIIPABOYHUKY)
TpaH3UCTOpA.

5. Be16op crabunutpona. Ero HanpspkeHue cTabuiIn3aiiy J10HKHO OBITh paBHO BBIXOTHOMY
HANPSDKEHUIO CTaOMITN3aTopa, a 3HAUEHUE MAKCUMAIIbHOTO TOKA MPEBBIIIATh MAKCUMAIIbHBIN TOK
0a3bl 1 max.

6. Onpenenenue conpoTuBieHus pesucropa R1:

R1= (Uebm - Ucm)/ (|6 max t Icm min)a

3nech R1 - comportusnenue pesucropa R1, Owm;
U, - HaNpsDKeHUE CTa0MIN3aluy CTa0uInTpoHa, B;
l6.max - BRIYMCIEHHOE 3HAYCHHE MaKCUMAaJIbHOTO TOKa 0a3bl TPaH3UCTOPA, MA;
l¢r.min - MUHIMAJIBHBIN TOK CTAOMIIM3AIMHN /IS TAHHOTO CTAaOMIIMTPOHA, YKa3aHHBIN B CIIPAaBOUYHUKE
(00b14HO 3...5 MA).

7. Onpenenenne MOIIHOCTH paccestHusl pesucropa R1:
PRl = (Ua’bm - Ucm)2 / R11

IHopsinok BbINOJTHEHUS PA0OTHI:
1. IepemnucaTh UCXOAHBIE JaHHBIE CBOETO BapHaHTa
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2. Haiitu HEn3BeCTHBIE 3HAUYEHUS

Xoxa padoThI:

1. [TepedepTuTh cxeMy JUIsl CBOCH 3aa4u

2. Pemuth 3amauy

3. [IpenocTaBuTh pe3ynbTaT Ha MPOBEPKY MPETOABATEIIO.

dopma npeacTaBJeHus pe3ybTaTa
OTueTt 1o paboTe JODKEH CONIEPKATh:

a) HaMMEHOBaHHUE pabOTHI U 11ETb PaOOTHI;

0) UCXOAHBIEC JAaHHBIC JIJIS PAcUCTa;

B) pe3yJbTaThl PACYCTOB;

T') BBIBOJBI IO padoTe.

Kpurepun onenku:

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

OHGHKa «XOpOIIO» CTABUTCA, €CJIX X0 BBIITOJHCHUS 3aJlaHUSA BGpHBIIZ, HO ObLIa J0ITyHicHa
OJHa UJIN ABC OH_II/I6KI/I, MMPpUBCAIINC K HCIIPABUIIBHOMY PEC3YJIbTATY.

OI_ICHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIN NIPUBCACHO HCIIOJIHOC BBINIOJIHCHUC 3aIaHW.

OHGHKa CHCYOOBJICTBOPUTCIBHO» CTABUTCA, CCJIIN 3aJaHUC HC BBIIIOJIHCHO.

Tema 1.1. DiiekTpHYecKOe M0JIE
JlaGopaTopHoe 3ansiTue Ne 1

YerpoiicTBO M BH/IBI HCIIOJHEHUS] KOHEHCATOPOB, HX XapaKTePUCTHKH

Iesib: U3y4UTh OCHOBHBIE ITAPAMETPhI KOHAECHCATOPOB, UX YCIOBHBIE 0003HAYEHUS U IIBETOBYIO
MapKUPOBKY

Beinosnus padory, Bel Oynere:

ymemv:

Val. Ilonp30BaThess M3MEPUTENBHBIMU TPUOOPAMHU

VY a2. u3mMepsaTh napaMeTpsl AEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

VY n3. npou3BoAUTH MOAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

V4. cobnronats Mepbl 0€30MaCHOCTH P paboTe C 3IEKTPOOOOPYAOBAHUEM U DIIEKTPUUECKUMHU
UHCTPYMEHTaMU;

Vo 5 OKCILTYaTUpOBaTh 3HeKTp0060pyI[0BaHI/IC U MCXAaHU3MbI MEpCAaun ABUKXCHUA TCXHOJOTHYCCKUX
MalllH " alapaToB;

VY1 6 cobupark MEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLUKIIMAIbHbIE, SJIEKTPUUECKUE U MOHTAXXHbBIE CXEMBI;
VYo 01.02 BnaseTs akTyaJbHBIMU METOIaMHU pabOThI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

MarepunanbHoe obecneyeHue:
PaznaTounbiil MmaTepual, pydka, TETpaib, HHTEPHET-PECYPCHI

3ananue: HN3YUUTH YCTpOfICTBO KOHACHCATOpad, YKa3aHHOT'O IJId BallICr0 BapruaHTa

Iopsiaok BbINOIHEHUS PA0OTHI:
1. O3HaKOMUTBHCH C 3aJaHUEM
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2. I3yuuTh KOHACHCATOP, €T0 YCTPOUCTBO B COOTBETCTBUH C BAPUAHTOM
3. 3amoaHUTH TAOIUILY
Xoa pa6oThl:
O3HaKOMBTECH C 3aJaHUEM
B cooTBeTCTBHU ¢ BApHAHTOM, ONPEACIUTE TUIl KOHAEeHcaTopa (Tabiuma 16), kotopsiii  TpeOyercs

HU3yYUTH
TaoOmuma 1
Bapuant Tun konaeHcaTropa Bapuant Tun konaeHcaropa
1 9
THII: JKHBIN -
Gyma TUI: OyMa)XHBII
2 10
. N TUI: CIIOJISTHOM
THII: CIIOJISTHOM
3 11
>
THUI: METAJJIOTJICHOYHBIN
THIT: METAJJIOTICHOYHBIH
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4 12
THIIL: YIEKTPOJIUTUYECKAN THUIL: YJIEKTPOJIUTUYECKUN
5 13
THIL: KEPAMUYECKUI TUIl KEPAMHUYECKUI
6 14
TUIL: 2JIEKTPOIUTUYECKUI TUIL: JIEKTPOJUTUYECKUNA TaHTAJIOBBIN
TaHTaJIOBbII
7 5 .
THIL: IOJIUMEPHBIN THUIL TOJUMCPHBIN
8 . 16
THIL: TUIEHOYHBIN .
THUII: TUIEHOYHBIN

1. HepeqepTI/ITe n 3aIll0OJIHHUTC Ta6J'II/IIly 1 , IMOJIB3YACh CHIPABOYHBIMHU JAHHBIMH WU UHTCPHCT-

Tabmuna 2

pecypcamu:

Tun
KOHJEHCaTopa

EMKOCTL

Kpatkoe
OIHCaHKE
KOHCTPYKLIUU
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HomuHansHOE
HaIpsHKEHUE
JlonoTHUTEIbHEIC
rapamMeTphbl ¢ UX
KpaTKuM
OITMCAHUEM
O0iacTu
MPUMEHEHUS
TAaHHOT'O THIIA
KOHJIEHCATOPOB

®opma npeacTaBiieHUs pe3yabTaTa

Otuer 1o paboTe JOHKEH COJIEPIKATh:

a) HaMMEHOBaHUE PaOOTHI U LIETTb PAOOTHI;

0) Tabnua ¢ mosHOM nH(popManuel 00 UccIeIyeMOM 00BEKTE;T)
BBIBOJIBI 110 paboTe.

Kpurepum ouenku:
OreHKa «OTJIMYHOY CTABUTCS, €CIIM SKCIIEPUMEHT MPOBEICH, 00pab0TaHbl PE3yIbTaThL, BHIIOTHEHBI BCE
3amanus, pabora oopmiieHa B COOTBETCTBHH C TPCOOBAHHSIMH.
OreHKa «XOpOIII0Y» CTABUTCS, €CJIU ObLIa JOMYIIEHBI OIIHOKH MPH MPOBEICHUN YKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK NPU 0(YOPMIICHUH OTUYETA.
OreHka «yOBIETBOPUTEIBHOY» CTABUTCS, €CITU SKCIIEPUMEHT MPOBEACH, IPUBEIECHO HETIOIHOE
BBITIOJIHCHHE 3aJIaHUIA.
OrneHka «HEyI0BIECTBOPUTEIBHOY» CTABUTCS, €CITU SKCIIEPUMEHT He MPOBOIIIICA, 3aJJaHIE HE
BBITTOJIHEHO.

JlaGopaTopHoe 3aHsaTHE Ne 2

IIpocreiimme JMHEHHbIE YJIEKTPHYECKHE el MOCTOSHHOI0 TOKA

Iesb: noixydyeHne HaBBIKOB COOPKH MPOCTBIX DJIEKTPUYECKUX IeNel, BKIIOYEHHUS B AJIEKTPHUECKYIO
[eTTh U3MEPUTENBHBIX TPHOOPOB. HaydnThcst M3MEpSITh TOKK U HANPSDKEHUS, YOSAUTHCS B COOTIOICHUHT
3akoHOB Oma u Kupxroda B JMHEHHONW 53JEKTPUYECKOH IlenM IOCTOSHHOro Toka. MccienoBath
0COOEHHOCTH TIOCIIEIOBATEIIEHOTO | MMapaUIeIbHOTO COSAMHEHUS B JIEKTPHUYECKHX HEMSIX MOCTOSTHHOTO
TOKA.

Boinosinus padory, Bul Oyaere:

ymemy:

Val. Ilonp30BaThess M3MEPUTENBHBIMU TPUOOPAMHU

VY a2. u3mMepsaTh napaMeTpsl AEKTPUUECKUX 1ienelt anekTpoodopynoBanus JJCM;

VY 3. npon3BoAUTE TOAOOP 3JEMEHTOB AMEKTPHUECKUX IETIeH U SJICKTPOHHBIX CXEM;

VY n4. cobaronate Mepbl 6€30MaCHOCTH IIPU PabOTE € ANIEKTPOOOOPYTOBAHUEM U HIIEKTPHUECKUMHU
UHCTPYMEHTAMU;

¥Ya 5 sKkcmiayaTHpoBaTh 3IIEKTPOOOOPYIOBAHME M MEXAHU3MbI IMEpeauyd JBIXKEHUS TEXHOJIOTHYECKUX
MaIlliH | anmapaTos;

VY1 6 cobupark MEKTPUIECKUE CXEMBI;

VY1 7 yuTaTh NPUHIMIAATBHEIE, YJIEKTPUIECKHE U MOHTAXXHBIE CXEMBI;

VYo 01.02 BnaseTs akTyaJbHBIMU METOIaMHU pabOTHI B MPO(PECCHOHANBHOM U CMEXHBIX chepax;
MarepunanbHoe obecneyeHue:

JlaboparopHsIit cTeH «dnekTpuaeckue renm» D1[-MP-01

3amanmue:

CoOpatb cxeMy 1 U3y4UTh CBOMCTBA LIEMH ITOCTOSIHHOTO TOKa

Iopsinok BbINOJTHEHHUS PA0OTHI:
1. O3HaKOMUTKCS C JTAOOPATOPHON YCTAaHOBKOM.
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2. Cobpath IMHEHHYIO 3JIEKTPUIECKYIO IIEIh MOCTOSHHOTO TOKA C IMOCIEA0BATEILHBIM COSTHHEHUEM
DJICMCHTOB (pI/IC 1), BBI6paB 3JICMCHTHI ICIIU U BeHI/I‘-II/IHy HaHpH)KeHI/IH IIUTAHUA B COOTBCTCTBHHU C
3aJaHHbIM BapranToM (Tabi. 1). [IpeacraButh cxemy s MPOBEPKH MPEIOIaBATENIO.

Tabnuna

BapHaHT 1 2 3 4 5 6

E2.B 12 10 S 12 10 S

R1* R5-1 R5-2 R5-3 R5-1 R5-2 R5-3

R2#* R3 R3 R3 RS RS RE

PA1
R1 4 R2*
‘0@ o{j_ +
E2|+ i L, PV1
T yu V
LX)

Pucynok 1
1. BKIIIOUNTE 2JIEKTPONUTAHNE CTEHIa U UICTOYHUK dJIeKTponuTanus E2. YCTaHOBUTE B COOTBETCTBUHU C

3a/laHHbIM BApUAHTOM 3HAYEHHE HaIIpsLDKEHUE UCTOYHMKA E2, OIKIII0YMB K €ro BBIXOJIHBIM KJIIEMMaM
BosibT™METp. [loakmouas BonbT™MeTp PV1 K cOOTBETCTBYIOMIMM THE3aM, U3MEPUThH BEIMUYUHY HATIPSKEHUS
Ha pe3zuctopax R1 u R3, a takxke Tok I B nenu. PesynbTarsl u3mepenuii 3anectu B Tadi. 1.

M3MeHUTh 10 yKa3aHUIO MPENoJaBaTelisd BETUYUHY CONPOTUBICHH R1 ¢ MOMOIIBIO COOTBETCTBYIOIIETO
TymbOIiepa (mo3unuu 1, 2 win 3) 1 CHOBa MPOBECTH aHAJIOTUYHBIE U3MepeHus. BeikmounTts ncrounnk E2. [1o
pe3ylbTaTaM U3MEPEHUN BEIYUCITUTH BEIMYMHY CONMPOTUBIIEHUS Kaxaoro norpedurens (R1 u R2) u obmiee
(3xBUBaJIEHTHOE) cornpoTuBiIeHUe RD nenu. Pe3ynbTaTsl BEIYMCIICHHH 3aHECTH B Ta0J. 2. BRIKIIIOUUTH
VMCTOYHHK JIEKTPOMUTAHUSA.

Tabmuma 2
Hanmepeno Brrmcaeno
Hanpmaxerne Tox Hampasenmne ConpoTHBIEHHE JEBHBATICHTHOE
Ha BXOJE HeIH | B IeMH, Ha motpedHTene, B MoTpeDHTeNA. COIPOTHBICHHE
U.B LA O LIETIH.
Ul 2 Rl F2 B3 .Om

CpaBHHUTH pE3yNbTaThl U3MEPEHUN W YOEAUTHCS B TOM, UYTO CYMMa CONPOTHUBICHUN OTACIBHBIX

noTpeduTeneil paBHa CONPOTUBJICHHMIO BCeH Lenu. YOeauThCsi B COOJIOJIEHUM BTOPOTO 3aKOHA

Kupxroda. O0bAcHUTh U3MEHEHUE peKUMa pabOTHI LIETIH U OT/AETIbHBIX MOTpeduTeNell Npu N3MEHEHUN

BCJIIMYMHBI COITPOTUBJICHUSA OJJHOI'O U3 PE3UCTOPOB.

3. CoOpath AIIEKTPUUECKYIO TIETTh C MapaJlIeIbHBIM COSAMHEHUEM PE3UCTOPOB (pHcC. 2), BEIOpaB
9JIEMEHTHI LIETIM M BEIMYUHY HAINPSDKEHUS MUTAHUS B COOTBETCTBUH C 33JaHHBIM BapHaHTOM (TalJI.
2). Hpe)ICTaBI/ITI) CXeMy JJIsl IPOBEPKU MPENOAABATEINIO.

000,
P—*L\i /J
) R2
‘g A"‘\I

PA1 A P%_fA\
o)\

|\ /+

'

Pucynox 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. Cnenatb BBIBOJIbI O BBINOJIHEHUU 3aKOHOB Kupxroda u o npumeHennu 3akona Oma B JINHEHHOU
JIEKTPUUECKON LEMH OCTOSIHHOTO TOKa.

®opma npeacTaBJieHus pe3yabTaTa

Otuet o paboTe TOMKEH COAECPKATh:

a) HaMMEHOBaHUE PadOTHI U 1IETh PabOTHI;

0) CXeMbl IKCIIEPUMEHTOB M TaOJIUIIBI OJTYYSHHBIX SKCIIEPUMEHTABHBIX JAHHBIX;B)
pe3yJIbTaThl PACUETOB;

T') BEIBOJIBI 110 padore.

Kputepun oneHkm:

Or1eHKa «OTJIMYHOY CTABUTCS, €CTIH SKCIIEPUMEHT MPOBEICH, 00pab0TaHbI PE3yIbTaThl, BHITIOTHEHBI BCE
3a/1aHus, pabota ohopmMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

OreHKa «XOpOIII0» CTAaBUTCS, €U Obllla JOMYIIEHBI OIMOKU MIPH MPOBEIEHUH dKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0OPMIICHHH OTYETA.

OreHKa «yIOBIETBOPUTENHHO)» CTABUTCS, €CITU IKCIIEPUMEHT MPOBEACH, IPUBEICHO HETIOTHOE
BEIIIOJIHEHHE 3aJaHUI.

OreHKa «HEYIOBIETBOPUTEIBHOY» CTABUTCS, €CITM IKCIIEPUMEHT HE MPOBOIUIICS, 3a/laHUE HE
BBITIOJTHEHO.

JlaGopaTopHoe 3ansaTHE Ne 3

CMelnaHHoe coeJUHEHHE 3JIeMEHTOB B 3.J'leKTpI/I'-leCKOI7i eI NMOCTOAHHOI'0 TOKA

Hesab: monydyeHHe HABBIKOB COOPKM DJIEKTPUYECKUX IIeTed, M3MEPeHUH TOKOB M HANpsDKEHUH Ha
OTIENbHBIX YYaCTKaX JJIEKTPUYECKOW ILenu; yOeautbcs B coOmofeHuH 3akoHOB Kupxroda B
pa3BETBICHHON JIMHEHHOM »HIEKTPUYECKOM IIeNM; HAy4yuThCs MPHUMEHATh 3aKkoHbl Kupxroda B
rpapudeckom Buze. MccnenoBarb 0COOEHHOCTH CMEIIAHHOTO COETUMHEHUS SJIEMEHTOB B 3JIEKTPUYECKUX
LENAX TOCTOSHHOTO TOKA.
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Beinosnus padory, Bel Oynere:
ymemb:
Val. Ilonb30BaThCst U3BMEPHUTENBHBIME MTPUOOpaAMH

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;

Y 5 sKcmmyaTHpoBaTh AJIEKTPOOOOPYIOBAHUE M MEXAaHWU3MBl Tepeladl JBIKCHUS TEXHOJIOTHYECKUX
MAIlIMH U anmnapaTos;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY 7 unTaTh NPUHIUIHAIBHBIE, SJIEKTPUYECKUE U MOHTAKHBIE CXEMBI;
VYo 01.02 BnaseTs akTyallbHBIMU METOAaMH paboThl B PO(ecCHOHANBEHOM U CMEXHBIX cepax;

MarepuanbHoe odecnieyeHue:
JlaboparopHsrii creny «dnekrpuueckue renm» I1[-MP-01 Toka.

3aganue:
C06paTI> CXGMy %1 I/I3yT-II/ITI> CBOﬁCTBa CMCIIAHHOI'O COCONHCHUA DJICMCHTOB LICIIU ITIOCTOAHHOTO

Ilopsinok BHINOJIHEHHUS PAdOTHI:

1. O3nakoMuUTHCS € 1a00PaTOPHOI YCTAaHOBKOM.

2. Co0Oparth 11e1b CO CMELIaHHBIM COCJMHEHHEM PE3UCTOPOB (pHc. 1).
Cobpate 1enb CO CMEINIAHHBIM COEJUHEHHEM pEe3UCTOPOB, BHIOPAB 3JIEMEHTHI LEMU U BEIUYUHY
HaIpsOKEHUsT MUTaHUS B COOTBETCTBUHU C 3aJlaHHBIM BapuaHtoM (Tabi. 1). IlpencraButh cxemy miis
IIPOBEPKHU IIPETIOAABATEIIIO.

Tabmuma 1
BapHaHT 1 2 3 4 5 &
E2. B 12 10 g 12 10 8
F1 F2 F.3 FZ2 F3 E2 F3
B2 E4-1 E4-1 E4-1 E4-2 E4-2 E4-3
B3 R7 E7 E7 E9 RO RS
sl A
DOE?
PA1 u23
=15 .-
() U AN
ol H N
< - PA2 A PA3

\eo/  \ @)
« T

Pucynok 1

3. Iociie mpoBEpKH CXEMBI MTPETIoIaBaTeNIeM BKIFOUNTh HCTOYHHK muTaHus E2, ycTaHOBUTH 3alaHHOE
3HAUEHUE BEJIINYMHBI HANIPSKEHUS TUTAHUS ¥ U3MEPUTH HANpsDKEHUsI Ha BxoJe nenu U u Ha Bcex
yuactkax ernu (Ul u U2), a Takxke Bce Toku (11,12 u 13). Pesynbratsl 3anecTu B Ta0I. 2.

Tabmumna 2

34



Hzmeperno BrrmicaeHO
U, U1, U2 B I1, 12, 13, P, P2, P3. P, Ra.

4. C moMoIIbI0 COOTBETCTBYIOIIETO TyMOJIepa YCTaHOBUTh HOBOE 3HaUeHUE pe3uctopa R2 u cHoBa
M3MEPUTH HAMPSHKEHUS M TOKH B 11eNu. BeikimounTh uctouHuk nuranust E2. o pesynabraTtam
M3MEPEHUM BBIYMCIUTH MOITHOCTh KaXka0ro yyactka uenu P1, P2, P3 u Bceii nenu P, onpenenuts
HKBUBAJIEHTHOE cOonpoTuBiIeHHE 1ienu RO, Pe3ynbTarhl Beruncinenuii 3anectd B Ta0i. 13. BRIKIIIOYUTD
3JIEKTPONUTAHUE.

5. [Ipoananu3upoBaTh BIUSHUE U3MEHEHUS BEJIMYMHBI COITPOTHRIICHHS pe3ucTopa R2 Ha pexxumMpadboThI
BCEH LIETIH U OTACIBbHBIX MoTpeduTeneid. OObSICHUTD, TOUYEMY 3TO UMEET MECTO.

6. IIpoBepHUThH BHINONIHEHUE OallaHCa MOIITHOCTEH.

7.C,Z[eJ'IaTb BBIBObI O BBIIIOJTHCHHMH 3aKOHOB Kprroq)a

®dopma npeacTaBiaeHusi pe3yJibTaTa

OTuer o paboTe JOIKEH CONIEPKATh:

a) HAaMMEHOBaHKE PaOOTHI U 1IeNTb PAOOTHI;

0) CXEMBbI IKCIICPUMEHTOB U TAOJIHIIBI ITOJTyYSHHBIX SKCIICPUMEHTAIbHBIX JaHHBIX;B)
pe3yabTaThI PACYETOB;

T') BBIBOJIBI 11O paboOTE.

Kpurepun ouenku:

OneHka «OTJIIMYHOY CTAaBUTCS, €CIIU 3KCIIEPUMEHT IIPOBENICH, 00pabO0TaHbl PE3yJIbTaThl, BHIIIOJHEHBI BCE
3agaHusl, pabora opopmiIeHa B COOTBETCTBUU C TPEOOBAHUSAMMU.

OrneHka «xXopoI10» CTABUTCSI, €CJIU Obla JOIMYIIEHb! OLIMOKH MPH MPOBEIEHUHN IKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O()OPMIIEHUH OTUYETA.

OneHka «yA0BIETBOPUTENIBHOY CTABUTCS, €CJIN YKCIIEPUMEHT IPOBEJICH, IPUBEJICHO HEMIOJIHOE
BBITIOJIHEHHE 3a/1aHUM.

OneHka «HEyIOBJIETBOPUTEIBLHO» CTABUTCS, €CIIN KCIIEPUMEHT HE IPOBOJUIICS, 3a/laHUE HE
BBITIOJIHEHO.

Tema 2.1. MarauTHOe moJ1e, €r0 XapaKTePUCTHKHA
JlabopaTopHoe 3ansitue Ned

Buabl ¢peppoMarHuTHBIX MATEPHAJIOB, HCCIe0OBAHHE HX XapPAKTePHCTHK.

Heab: nccienoBaHne XapakTEPUCTUK U BUIOB (PeppOMArHUTHBIX MaTepUajoB; U3y4yeHUE METIU
TUCTEpE3HCa.

Boinosinus padory, Bel Oynere:
ymemy:
Vnal. Ilonp30BaThcss U3MEPUTENBHBIMU TPUOOPAMHU

V2. u3mMepATh napaMeTpsl AEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

V3. npon3BOaUTE TOAOOP PIEMEHTOB JICKTPUUECKHUX LETIEH U AJICKTPOHHBIX CXEM;

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

Y,Z[ 5 OKCILTYaTUpPOBAaTh BHGKTpOOGOpyILOBaHI/IC W MCXaHU3MbI MEpCaavu JABUIKCHHUA TCXHOJIOTMYCCKUX
MalllH " allIapaToB;

35



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

MarepuaJsibHoe o0ecrieyeHue:
JlaGopaTopHbIii CTEH/T

3amanue:
N3yunTh cBOMCTBA (heppPOMArHUTHBIX MAaTEPUATIOB M KX BH/IBI.

HOpﬂ}IOR BbIIIOJTHCHHUSA paﬁ()TbI:

1. Coenunute BpIXOJ reHepaTopa ¢ rHe310M G U3MEpUTENBHOrO cTeHAa, K rHe3ay U noakiouunTe
BosIbTMETP. BX061 KaHamoB X u Y ocrmsuiorpada COeIuHUTE ¢ THE3JaMU X UY U3MEPUTEITHLHOTO
CTEHJ]a COOTBETCTBEHHO. Py4Ku nepeximoueHnst KoOdQPUIUEHTOB yCHIICHUS KaHaTIOB X M Y TIOCTaBbTe
B nonokenus 50 mB/nen u 20 mB/nen. coorBerctBenno ( Ux = 50 mB, Uy = 20 MB). Bxurounre
npubopsl B ceTh. [Iporpeiite B Teuenne 5 MuH. C MOMOIIBIO pydek ocuuiuiorpada godenrech
MOJIO’KEHUS JTy4a B LIGHTPE dKpaHa. Y CTAHOBUTE 4acTOTy curHaina reaeparopa 50 ['u. [Tpu nomomu
peryisTopa BeIX0OJ]a TeHepaTopa MOJydUTe Ha SKpaHe ocIuuIorpada mpeaebHYIO MEeTIT
rucrepesrca. BepmmHa ety mo koopauHare X JI0/DKHA 3aHUMATh YE€ThIPE KJISTKH, CUUTAs OT
neHTpa skpana. Hanpsokenue, nusmepsieMoe BOJIBTMETPOM, TOJDKHO PABHATHCS MPHU

stoM ~1 B.

CHsTHE OCHOBHOM KpHMBOW HaMarHu4yuBaHus. V3MeHsis BEIMUMHY CUTHAJIa Ha BBIXOJE TeHepaTopa,
3apUCyiTe CEMEICTBO MEeTeNb TUCTepe3nca U 3amuIInuTe B TaOauIy 1. KoopAuHATH UXBEPIIUH MpU
X=1,2,3,4 nencHuii.

Tabmuna 1

X,oen Hy, A/M Y, nen. By, Tn A

Macmra0sl oceit ocumiiorpada paccunraiite mo Gpopmyrnam:
U.x ”1 A X { 'r\'( .uRu
M, = —inen;, M, ==
2’2,‘1[)RT M : i 35

rie RT=10 OM; r.7=0,021 m; W,=100; W,=1330; C,=10* ®; R,,=10"” Om; S=10",

HamnpskeHHOCTB 10T 1 MarHUTHAS! HHAYKIHS B 00pasiie, COOTBETCTBYIOIIUE OTKIOHEHUIO JTyda

ociuuiorpada B Touke ¢ koopauHaramu (X,Y) paBHbI

Hy=mX; Bp=m,Y.

3HaueHUE MAarHUTHOM MMPOHUTTACMOCTH 11O JaHHBIM ocunnnorpa(bnqecxnx HCCIIeI0BAaHUMBBIYUCIIAETCS
U3 OCHOBHOM KpHBOfI HaMaronimBaHHA COTJIACHO BBIPAKCHUIO!

. ITn/aea

B

L= m
-I'lllljr-'||r ]

2. Pe3ynbrarel pacdera 3aHeCHTE B TAOJIUITYy 1 M TOCTPOWTE IO HUM OCHOBHYIO
KPHUBYIO HAMAaronniMBaHUsA U 3aBUCUMOCTD.

3. [loaroToBbTE yCTHBIE OTBETHI HA CIEAYIOIINE BOIIPOCHI:
a. OOBsACHUTE 3aBUCUMOCTh MATHUTHOM MTPOHUIIAEMOCTH ()epPOMArHETHKA OT
HaIpPSKEHHOCTH MAarHUTHOTO TOJIS.
0. UTo Takoe «IeTiis TUCTepe3nucar?
B. Ha3oBuTe OCHOBHBIE BUJIBI TOTEPH B (DEPPOMATHUTHBIX cepeuHrKax. Kakuenorepu u
nouemy 6oJjiee onacHbl Ha BBICOKUX YacTOTax?
r. Kak O6’b$ICHI/ITI> BJIMSIHHUE YaCTOTHI Ha 3HAYCHUE MATrHUTHOM MPOHUITIACMOCTH
MeTaJlIIn4eckoro ¢peppomaruneruka’?
1. OxapakTepu3yiTe CBOHCTBa MarHUTOMATKUX MaT€pHajIoB, X 00JIACTH MPUMEHEHHUS. €.
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OxapakTepu3yiTe CBOMCTBA MAarHUTOTBEPIBIX MATEPHAIIOB, UX 00JIACTH TPUMEHEHHS.

®opma npeacTaBiaeHusi pe3yJbTaTa

OTuet o paboTe JOIKEH COJIEPKATh:

a) HaMEHOBaHUE PabOTHI U L1ETb PaboTHI;

0) CXeMBbI IKCIICPUMEHTOB M KPUBBIC TIOTYUCHHBIX SKCIICPUMEHTAIBHBIX JaHHBIX;B)
YCTHBIN OTBET HA MOCTABJICHHBIEC BOIIPOCHI;

T') BBIBOJIBI 11O padoOTE.

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 pe3ysIbTaTOB WK IpU O(YOPMIICHUH OTYLTA.

O1eHKa «yI0BJICTBOPUTEIBHOY» CTABUTCS, €CITH AKCIICPUMEHT MPOBEICH, IPUBEICHO HETIOIHOE
BBITIOJIHCHHE 3aJIaHUIA.

O1eHKa «HEYIOBJIETBOPUTEIHLHOY» CTABUTCS, €CIIU SKCIIEPUMEHT HE TPOBOIMIICS, 3aJJaHHE HE
BBITTOJIHEHO.

Tema 3.1. DileKTpUYecKHe HeNnu MePpeMeHHOr0 TOKa
JlabopaTopHoe 3aHsiTHe Ne 5
JKCNepUMEHTAIbHOE oNpe/iesieHHe MapaMeTPOB JIeMEHTOB Iieleil mepeMeHHOro TOKa

Hean: npuobpereHre HABBIKOB OIMpPEACIICHUs] TapaMETPOB JIEMEHTOB B IIEMSAX MEPEMEHHOTO TOKa IO
pe3yabTaTaM H3MEpPEHUM, BKJIIOYEHHUS B LIEMb BOJBTMETPA M aMIIepMETpa, U3MEPEHHUs] TOKa H
HaNpPsDKEHUs, MpuMeHeHusl 3akoHa OMa B [IeNH MePEMEHHOT0 TOKa.

Beinosnus padory, Bel Oyznere:
ymemy:
Vnal. Ilonp30BaThess M3MEPUTENBHBIMU TPUOOPAMHU

V2. usmepsaTs mapaMmeTphl JIEKTPUUECKUX Lierel daekTpoodopyaoBanus JICM;

VY n3. npou3BoAUTH MOAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

VY n4. cobaronate Mepbl 6€30MaCHOCTH IIPU PabOTE € ANIEKTPOOOOPYTOBAHUEM U IIEKTPHUUECKUMHU
MHCTPYMEHTAMU;

VY 5 skcmiryatupoBaTh 3JEKTPOOOOPYJIOBAHME W MEXaHU3MBI TEpeaud JIBIXKCHHS TEXHOJOTHYECKHUX
MAlIlIMH U anmapaTos;

VY1 6 cobupark MEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLUKIIUAIBHbIE, SJIEKTPUUECKNE U MOHTAKHBIE CXEMBI;
VYo 01.02 BnaseTs akTyaJbHBIMU METOIaMHU pabOTHI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

MartepuanbHoe o0ecnieyeHune:
JlaboparopHsIit cTeH «dnekTpuueckue renm» D1[-MP-01

3amanmue:
Cobpath cxeMy U U3y4UTh CBOMCTBA SN MIEPEMEHHOTO TOKA

ITopsinok BbINOJIHEHHA PadOTHI:

1. O3HakoMHTBCS C 1a0OPATOPHOM YCTaHOBKOH.
2. DKCIEepHUMEHTAIbHOE OIpe/IesIeHUe BETMUMHBI COIPOTUBIICHUS PE3UCTOPA.
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Cobpatp cxemy o pucyHky 1. B xaugectBe pesuctopa R* ucnonszoBats pesucrop R11 wim R10 (Taba.
1). B cooTBeTcTBUM C 3aJaHHBIM BAaPHAHTOM YCTAHOBUTH COOTBETCTBYIOUIMH TyMOJep B 3a/JaHHYIO
nosunuio (1, 2 wu 3). [IpeacraButh cxemy sl MPOBEPKH MPEIOAABATENIO.

-&)
E3 sy PA

O®

Pucynok 1
Taomuua 1
Ne BapHaHTa 1 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

BrIItOunTh AJNIEKTPONIUTAHWE CTEHJAa W MCTOYHUK muTaHus E3, ycTaHOBUTH 3aJaHHOE 3HAUCHHC

HaNpsDKCHUST UCTOYHHMKA THUTAHUS W W3MEPHUTh BEIMYMHY HAIPSDKEHHS M TOKa B LenH. Pe3ynbTarsl

3aHecTd B Tabmuiy 1.

3. ns ompeneneHus BEITMYMHBI EMKOCTH KOHJIEHCAaTOpa coOpaTh cxeMy Imo pucyHKy 1. B

KauyecTBe HccieayeMoro konaencaropa C* ucnonb3oBarh nepecrpauBaemslii konaeHcarop Cl B
COOTBETCTBYIOIICH MO3UIMHU TIEpeKItouaTes (Hanpumep, 3anuch C1-2 03HavaeT, 4To NepeKIr0vYaTelb
Oarapen konneHcatopoB C1 qomkeH ObITh B O3UIMH «2»). [Tociie mpoBepku cxembl penoaaBaTeaeM
BKITIOYHTH DJIEKTPONUTAHUE CTEH/IA M UCTOYHHK NMUTaHus E3, yCTaHOBUTH y U3MEPHUTENSI MOIITHOCTH
pexuM u3MepeHus 4actothl f. B cooTBeTcTBHY C 3amaHueM (Ta0il. 2) YCTAaHOBUTD 3a/JaHHBIC 3HAYCHUS
BEJIMUMHBI HAMIPSKEHUSI IUTAHUS U €0 YacTOThl. YacTOTy ycTaHaBIMBaTh C TOUHOCTHIO £(5...10) I'L.
W3mepuTh BeNMYHMHY TOKA, HANPSHKEHUS M 4acTOTHI B LieNH. Pe3ynbTaThl 3aHecTH B TaOIUILy 2.

Tabmuma 2
Ne BapmasTa | 2 3 ! 5 6
U.B 5 5 5 7 7 7
e Cl-1 cl-2 Cl-3 Cl-4 Cl-5 Cl-3
£, ' 300£10 250£10 20010 160410 130410 100410
[
By | U Bux Bx | U

m

o |
Nod

1

oy

oy
.

Pucynok 2

4. Jlns ompeneneHUs MapaMeTpoB peaabHOM KaTYIIKU HHIYKTUBHOCTHA cOOpaTh cXemMy o
pucysky 12. B kadectBe ucciemyemoit katymku L* ucronp3oBats karymku L1, L2 crenma umm ux
nocienoparenbHoe coenuHenue (L1+ L2) B cooTBEeTCTBHY C 3alaHHBIM BapuaHTOM (Tabu. 3).

Tab6muma 3
Ne BapuaHTa 1 2 3 4 5 6
L* L] L] [.2 L2 L1+12 L1+ L2
f.Tu 200 300 250 350 200 300

[Tocne nmpoBepkH cXxeMbl MPENoAaBaTeIeM BKIIOUUTD AJIEKTPONUTAHNE CTEHIa U UCTOYHUKITUTAHUS
E3, ycTaHOBUTH 3HaUCHUS BEIMYMHY HANPSOKCHUS TUTaHus 7 B 1 3ajaHHOE 3HAYCHUE YacTOTHI f.
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Yacrory ycraHaBimmBaTh ¢ TOUHOCTHIO £(5...10) I'n. U3MepuTh BeM4MHY TOKA U aKTUBHOM
MOIITHOCTH B LienH. Pe3ynpTaThl 3aHecTH B TaOIUILy 28.

5. OnpenenuTs BEIMUYNHY aKTUBHOTO CONPOTHBIICHUS KaTyIIKU METOJOM aMIlepMeTpa U
BOJIbTMETpA. J{JIsl STOT0 MOJKIIFOUUTh €€ K UCTOUHHMKY IOCTOSIHHOTO Harnpsbkenus E2 (puc. 13).
YcTaHOBUTH y HUGPPOBOrO aMIepMeTpa pexXUM U3MEPEHUs MOCTOsTHHOTO ToKa. [lociie npoBepku
CXEMBbI IPEI0/1aBaTEIEM BKIOYUTh UCTOUHUK MUTaHUSA E2, yCTaHOBUTH Y HETO BBIXOJIHOE
HanpsbkeHue 10 B u u3amepuTh BeIMUMHY IOCTOSHHOTO TOKA B 1ieny. Pe3ynbTar 3anectu B Tabnuny 4.
BBIKITIOUNTE AIEKTPONIUTAHHUE.

E/ZTR <\1/>Pv PA
T
Pucynok 3
Tabauua 4
BxmroueHro M3mepeHO Brrurciiero
U.B [ MA f. ' P.Br | Z.Om | R,Om | L.MmIH | C, MKD
O D e e R
[ | S [N ——
.~ | 1 1 1 71 1 | | e
L* ———- - I R

6. Ilo pe3yiibTaTaM I/ISMepeHI/Iﬁ pacCuruTaTh IOJHOC COIIPOTHUBIICHUC Z KaXXa01ro 3JICMCHTA,
AKTUBHOC COIMPOTHUBJICHUC R, BCJIMYNHY HHAYKTHBHOCTHU L u emxoctu C u MMOCTPOUTH BEKTOPHELIC
AuarpaMMbl.

dopma npeacTaBeHusl pe3yJbTara:

Otuet no paboTe TOMKEH COAECPKATh:

a) HauMEeHOBaHMe PabOTHI U 1eNb PaboThI;0)

AIEKTPUYECKUE CXEMBI OIBITOB;

B) TaOJHIIBI C pE3yIbTaTaMU OIBITOB U BHIYMCIICHHIA;T)

pacyeTHbIC COOTHOIICHUS;

1) BEKTOpPHBIE AHArpaMMBbl JJIsl PE3UCTOPA, PEabHOM KaTYIIKU M KOHJIEHCATOPa;e)
BBIBOJIBI IO padoTe.

Kpurtepum onenku:

OrieHKa «OTJIMYHOY CTaBUTCS, €CIIM AKCIIEPUMEHT MPOBEIEH, 00pabOoTaHbl Pe3yIbTaThl,
BBITIOJTHEHBI BCe 3aaHus, paboTa 0hopMiIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

OreHKa «XOpOII0Y CTaBUTCS, €CJIM ObLIA TOMYIICHBI OMMMOKH TPU TPOBEICHUH dKCIIEPUMEHTA,
00paboTKe pe3yabTaToOB WIH MPH 0HOPMIICHUH OTYETA.

OneHkKa «y0BJIETBOPUTEIBHO» CTABUTCS, €CIIU SKCIIEPUMEHT IIPOBE/ICH, MPUBEICHO HEMOJIHOE
BEIIIOJIHEHHE 3aJaHUI.

OLeHKa «HEeyAOBIETBOPUTEIBHO» CTABUTCSA, €CIIU IKCIIEPUMEHT HE TPOBOJUIICS, 3aJjaHUE HE
BBIMTOJTHEHO.

JladopaTopHoe 3ausitue Ne 6

3.J1eKTpnqec1me HEMU MEPEMEHHOT0 TOKA € MOCaCA0BATCIbHBIM COCITUHCHUEM 3JICMECHTOB

Heab: nmprobpereHne HaBBIKOB COOPKU MPOCTHIX DJIEKTPUUECKUX LENell U M3MepeHus HanpsHKeHUH Ha
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OTJIENbHBIX YYaCTKax IIEMH, M3y4YeHUE CBOMCTB IENel MPH MOCIEI0BATeILHOM COSTMHEHUN aKTUBHBIX U
PEaKTUBHBIX 3JIEMEHTOB, 3HAKOMCTBO C SIBIICHMEM pPE30HAHCA HAMNPSHKEHHUM, MOCTPOCHHE BEKTOPHBIX
JUarpaMm.

Boinosinus padory, Bol Oynere:
ymemy:
VY nl. [Tonp30BaThbCst K3MEPUTENHHBIMH MPUOOPAMH

VY n2. u3mMepsTh mapaMeTphl JEKTPUUECKHX 11erel daekTpoodopynoBanus JICM;

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

V4. cobnronats Mepbl 6€30MAaCHOCTH MIPU PAbOTE € AIEKTPOOOOPYTOBAHUEM H IIEKTPHUECKUMHU
MHCTPYMEHTaMH;

YII 5 OKCILTYaTUpPOBATH 3HCKTpOO60py,Z[OBaHI/IC U MCXaHHU3MbI IMEpEAadn ABHXKXCHUA TCEXHOJIOI'MYCCKHUX
MalllvH 1 alapaTrosB;

VY1 6 cobupars 3IEKTPUIECKUE CXEMBI;
VY1 7 ynuTarh NPUHIUIHAAIBHEIE, YIEKTPUYECKHE U MOHTAXKHBIC CXEMBI;
VYo 01.02 BnaseTs akTyalIbHBIMHA METOaMHU paOOTHI B MPO(PECCHOHANBHOM U CMEXKHBIX chepax;

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

3ananmne:

CoOpatb cxemy M U3y4UTh CBOMCTBA LIETIN [IEPEMEHHOI0 TOKa C IOCJIeA0BATENbHBIMCOEIUHEHUEM
HIIEMEHTOB.

IMopsi1oK BHINOJIHEHUS PAGOThI

1.0O3HaKOMHTBCSA € 1aOOPATOPHON YCTaHOBKOIA.

2.Co0path 3MEKTPUUYECKYIO 1IETh C MTOCIEA0BATEIbHBIM COeIMHEHNEM pe3rcTopa R* u koHaeHcaTopa
C* (puc. 1), ucrosp3yst 2JIEMEHTHI IIETTH B COOTBETCTBUH C 3a/laHHBIM BapuanTtoM(tad:m. 1). B kadectBe
pesucropa R* ucmonp3oBaTh nepectpanBaeMblii pe3uctop R10 B cOOTBETCTBYIOMIEH TTO3UITHH
nepexirovaresis. Y HuppoBbIX aMIIEPMETPOB YCTAHOBUTH PEXKHUM U3MEPEHUS IIEPEMEHHOTO TOKA.
3.IlpeapsaBUTH CXeMy /ISl IPOBEPKH MPETIOAABATEINIO.

— P/ R C*
Bx | U. BRx 4 T
| | SV | "
PucyHok 1 53] P , ut 2,
{ f
- (1)L e
No BapuaHTa | 2 3 4 5 6
R* R10-1 R10-2 R10-3 R10-1 R10-2 R10-3
Cc* C2-5 C2-5 C2-5 Cc2-4 C2-4 C2-4

1. BxitounTh MUTaHUE CTEHA, UCTOUYHUK MTEpeMEHHOro HanpspkeHus E3. YcTaHoBUTH Ha
BBIXOZI€ UCTOUHUKA nuTaHus E3 Hanpskenue 7 B ¢ yactoroit 400+10 I'u. IIpoectn nzmepenus
yKa3aHHBIX B Ta0OJwIIe 2 BeTMIUH. Pe3ynbTaTel m3MepeHuid 3aHeCTH B TabauIy 2. BeIkitounTh
HCTOYHUK eKTponuTanus E3.
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Tabnuua 2

CxeMa U. B I. mA Uzr. B Ux. B U B P. Bt
o D T ——
2 ol N R

2. CoOpatb 3IEKTPUUYECKYIO IIEeTIh C MTOCIEA0BATEIHHBIM COSTUHECHHEM PEAIbHON KaTYyIITKN
UHAYKTHBHOCTH L* koHmencaropa C* (puc. 2), HCIIOIb3YsI SJIEMEHTHI IIEIH B COOTBETCTBUH C
3aJlaHHBIM BapuaHTOM (Ta0u. 3). [IpeapsBUTH cXeMy Ui IPOBEPKH MPETIOAABATEIIIO.

Uk
E— R _— =
Bx | U e Bux - =
E3 P
TRV ]
e
R - "'
Pucynok 2
Tabmuma 3
Ne BapuanTa 1 2 3 4 5 6
L* L1 L1 L1 L2 L2 L2
Cc* C2-1 c2-2 C2-3 C2-3 Cc2-4 c2-2

3. BKJIFOUHTE 3JIEKTPONMTaHNE, YCTAHOBUTH HA BBIXO/I€ MCTOYHUKA NTuTaHus E3 HanpsokeHue 7
B c gacroroii 400+£10 I'u. [TpoBecTn n3MepeHus ykazaHHBIX B TAOIHIIE BETUYHUH JISI LIETIH C
MOCJIeI0BATEIBLHBIM COCIMHEHUEM peajbHOM KaTyIIKU UHIYKTUBHOCTU L u konaencaropa C.
Pe3ynbrarel u3mepenuii 3anectu B Ta0. 3. BBIKIIIOUUTE 37IEKTPONIUTAHUE.
4. J1nst uccneoBaHHBIX 1IeTIel 0 pe3yabTaTaM U3MEPEeHU pacCUUTaTh:
— TOJTHYIO MOIIIHOCTH IenH S,
— pPEaKTHBHYIO MOIIHOCTH menu Q,
— K03 UIIUEHT MOIIHOCTH LIETI COSQ U Yroi caBUra (a3 ¢ Mex1y HampssKeHHEM Ha BXOJIe IENH U
TOKOM,
— K03 GUIUEHT MOIIHOCTH KaTYIIKU COSQk U YroJd cBUTA (a3 COSP MEXKTY HAMPSHKEHUEM Ha
KaTYIIKE U TOKOM,
— TIOJTHBIE, aKTUBHBIE U PEaKTHUBHBIC COMPOTUBIIEHUS BCel 1enu u oTaenbHbIX yuacTkoB (ZK, RK, XK,
XC, 73, R3, X3,). PesynbTarsl 3aHecTH B TA0HIY 4.

Tabmuma 4
S=UL | o=\s7_p?, |cosgx | @k [cO®| @. |Zx R, |Xk.|Xe |2Zs |Rs. | Xs,
BA BAp rpaa rpax | Om OM Om | OM | Om | OM | Om

5. 1o pe3ynbraram u3MepeHU s NCCIAEAOBAHHBIX IIENEH TOCTPOUTH B MacIiTabe BEKTOPHBIC
JIAarpaMMbl, TPEYTOJbHUKH CONPOTUBIIEHUN U MOILIHOCTEN, C/IENIAaTh BBIBOJ O XapaKTEPE KaXKI0M
HUCCJIENOBAaHHON IEMH.

dopma npeacTaBJeHusl pe3yJbTara:

Otuer o paboTe TOMKEH COAEPKATh:

a) HauMeHOBaHKe PabOThI U 1IeNb PabOTHI;

0) cxeMy HCCIIeTyeMOM 1eTIH;

B) TaOJIHIIBI C pE3yJIbTaTaMH OIBITOB U BHIYMCIICHHIA;
T') pacYeTHbIC COOTHOIICHNS,

1) BEKTOPHBIC AHArpaMMBbl;
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€) BBIBOJIBI 11O padoTe.

Kpurepum ouenku:

O1eHKa «OTJIMYHOY» CTaBUTCS, €CITU SKCIIEPUMEHT MTPOBECH, 00paOO0TaHbI Pe3yJIbTaThI, BEITIOTHEHBI BCE
3aanus, pabora oopmiieHa B COOTBETCTBHH C TPCOOBAHHSIMH.

O1eHKa «XOPOIIIOY» CTABUTCS, €CITU ObLIa TOMYIIEHBI OMTHOKH NIPU TIPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MPH 0(QOPMIICHUH OTYCTA.

OreHKa «yIOBIETBOPUTEIHHOY» CTABUTCS, €CITU SKCIICPUMEHT MPOBEACH, IPUBEICHO HETIOIHOE
BBITIOJIHEHHE 3aJIaHUI.

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

JlabGoparopHoe 3aHsiTHE N7

COC}IHHeHI/Ie TpéX(l)ﬂfiHOifl HEIN IMIEPEMEHHOI0 TOKA IO CXeMaM «3B€31a», «KTPEYT0JIbHUK»

Iesib: 03HAKOMHUTBCS C TpeX(a3HBIMU CHCTEMaMH, H3MepeHHeM (ha3HbBIX U JTMHEHHBIX TOKOB U
HanpspkeHui. [IpoBepUTh OCHOBHBIE COOTHOILIECHUS MEXy TOKAMU U HAIIPSKEHUSMUA CUMMETPUYHOTOU
HECUMMETPUYHOTO Tpex(azHOro nmoTpeOuTens. BEISICHUTD posib HEUTPAILHOTO IPOBO/IA B
YeThIPEXIPOBOIHOM Tpex(a3HOU cucTeme.

Boinosnus patorty, Bol Oyzere:
ymemo:
VY al. Ilosnb30BaThCsl U3MEPUTENBHBIMU TPUOOpaMU

V2. usmepsaTh mapaMmeTphl JIEKTPUUECKHUX LieTe aekTpoodopyaoBanus JICM;

YI[?). IMIPOU3BOJUTH HOI[60p QJICMCHTOB JJICKTPHYCCKUX Heneu u QJICKTPOHHBIX CXEM;

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

VY 5 skcmmyatupoBaTh 3JEKTPOOOOPYIOBAaHME W MEXAaHHU3MBI TEpe/layd JBIKEHUS TEXHOJIOTHYECKUX
MalllMH U anmapaTos;

Y1 6 cobupatrh INEKTPUUECKUE CXEMBI;
VY1 7 ynTarh NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;
VYo 01.02 BnaseTh akTyaJbHBIMU METOAaMH pabOThl B TPO(EeCCHOHAIBHON U CMEXHBIX cepax;

MarepuajbHoe obecnevyeHue:
JlaGopatopuslii cteny OL-MP-01.

3aganue:
Cobpath cxeMy U U3y4uTh CBOMCTBA TpeX(a3HOM 1IeNH NEPEMEHHOT0 TOKa

ITopsinok BbINOJHEHHs PadoOTHI:

1. MW3yuuts Temy «TpexdaszHble 37eKTpUUECKUE LETH PU COSTUHEHUH 110 CXEME

«3Be3/1a», coJiep KaHne JaHHOM J1abopaTOpHON paboTHI.

2. HauepTuTh nmpUHIMIUANBHBIE CXEMBI UCCIENYEMBbIX IIeTIel HCCIeyeMbIX Lenel ¢ BKIYEHHBIMU
M3MEpUTEIbHBIMHU PUOOPaMH.

3. O3HaKOMUTHCA ¢ 1a0OPATOPHON YCTAaHOBKOM.

4. BKIIOYUTH 3JCKTPONUTAHHE CTeHJA. BrmounTh Tpex(asHplii nCTOYHUK nuTaHus E4 muszMeputsb
CTPEJIOYHBIM BOJIETMETPOM JIMHEHWHbIE U (Pa3HbIC HANpPSHKEHUS UCTOYHMKA MUTAHHUS Ha XOJIIOCTOM XO.y.
Pesynbrarel m3mepenuii 3anecty B Ta0. 33. BEIKITIOYNTH HCTOYHUK 3JEKTPOITUTAHUS.

[IpoBepUTH COOTHOIIEHUE MEXAY JUHEHHBIMU M (Da3HBIMU HANPSKEHUSIMH HCTOYHUKA MUTAHUSL.
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Tabmuma 1 - Pe3ynbrarsl u3mepeHuit

l3MepeHo Ha KIeMMax MCTOYHMKA IITIHHS
JInHeliHbIe HAPSKEHMS Da3Hble HAIPSKEHUS

Uab, B Ubc, B Ua, B Ub, B

BrIaucieno

Un, B

Uca, B Uc, B Ud, B Un/Ud

5. CobOpaTb CHUMMETPHUHYIO YETHIPEXIIPOBOAHYIO Tpex(hazHyl0 IEKTpHUEcKyro uenb (puc. 16). B
Ka4yecTBE aMIIEpPMETPOB HCIIOJIb30BaTh HHU(POBbIE MPUOOPHI B PEXHME H3MEPEHHUs MEPEMEHHOrO TOKa
(TymOnep pexuma paboThl TpuOOPOB B TO3UIMU «~»), B kadectBe morpeduteneii RA, RB, RC
ucrnonb3oBath pesuctopbl R17, R18, R19, ycTaHOBHMB COOTBETCTBYIONIME TYMOJEPHI B MOZHIHIO «1».
[IpencraBuTh cXeMy ISl IPOBEPKH MPEMOABATEINIO.

6. MHccrnemoBaTh pexxuMbl pabOThl CUMMETPUYHOM Tpex(azHOW LEenH MpH HAIWYHH U OTCYTCTBUHU
HEUTPaJIBbHOrO MPOBOJIA, a TAKXKE BIMSIHUE HEUTPATILHOTO IPOBO/Ia U OOpbIBa JIMHEHHOTOMPOBO/IA 33 JaHHOM
¢da3pr (Tabn.34) Ha pexuMm paboTel Henu. IS 3TOro BKIIOYUTH DJJICKTPONMUTAHHWE CTEHJA, MCTOYHUK
Tpexdasznoro HanpspbkeHus E4 u nu3mepsats imnelinble Toku A, 1B, 1C u Tok B HeliTpanbHOM mpoBoje IN,
¢aznpie HanpspkeHus ucrounnka UA, UB, UC, ¢da3Hpie HanpspkeHUsT Ha MOTpeOUTENsaX? M HampsHKeHHE
cmemienus HedTpanu Un. HanpsokeHus u3MepsiTh, MOAKIIOYAsT BBIBOJBI BOJIBTMETPA K COOTBETCTBYIOLIUM
kjieMMaM. Pe3ynbraThl n3MepeHuil 3aHectu B Ta0J1. 34. BeIKiIOUnTh HCTOYHUK TUTaHus E4.

Q

\
2 (o)) wp (o

AR T Gy

S

Pucynok 1 - Cxema Tpexda3Hoi 371eKTpUYECKOH 11enn

Tabnuua 2 - icxoaHble JaHHBIC JUIsl COOPKU LIETTH

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. Ilo pe3ynpTaTaM U3MEPEHUN BBIUNUCIUTD

- CpeaHee 3Ha4YCHME JIMHEWHBIX HANPSIKEHNH NCTOYHMKA TUTAHUS;

- cpenHee 3HaYeHHE (a3HBIX HANPSDKEHUH MCTOYHUKA TUTAHUS;

- OTHOILIECHHE MEXy HUMH;

- CpelHee 3Ha4CHME TOKA IIPU CUMMETPUYHON Harpyske.
8. Jl1s BceX MPOBEJCHHBIX OIMBITOB METOIOM 3aC€UeK MOCTPOUTH B MaciiTabe BEKTOPHBIEIHATPAMMBI.
9. CpaBHUTH peXKUMBI PaOOTHI U CIIENIATh BHIBOJI O BIMSHUHN HEUTPAIBHOTO IPOBOIA HAPAOOTy

Tpex(a3HOW CUCTEMBI IPU CUMMETPUYHON U HECUMMETPUYHOI Harpy3Ke.

dopma npeacrabiieHus pe3yJbTara:

Otuer no paboTe TOJIKEH COAEPKATh:

a) HauMeHOBaHue paboThI U 1eNb paboThI;0) cxeMy
HCCIIETyEMOH LIETIH;

B) TaOJIUIIBI C pe3yJIbTaTaMH ONBITOB U BEIYUCICHHHA;T)
pacueTHbIE COOTHOIICHUS;

1) BEKTOpPHBIE AHarpamMmBbl;e)

BBIBOJIBI TTO padoTe.
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Kpurepun onenku:

OrneHka «OTJIMYHO» CTABUTCS, €CIIM SKCIIEPUMEHT IIPOBEIEH, 00paboTaHbl pe3ybTaThl,
BBITIOJIHEHBI BCE 33jaHMsL, paboTa oopMIieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

OreHKa «XOpOLIO» CTABUTCS, €CIH ObLIa JOMYIIEHbI OIIMOKH ITPU IPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O)OPMIICHUH OTUYCTA.

OneHka «yA0BJIETBOPUTEIIBHOY CTABUTCS, €CJIN KCIIEPUMEHT IIPOBEICH, IPUBEICHO HETIOIIHOE
BBIIIOJIHCHUE 3aaHUM.

OHCHKa «HCYAOBJIICTBOPUTEIILHO» CTaAaBUTCs, €CJIIU SKCIICPUMEHT HE IIPOBOAUIICSA, 3a1aHUEC HE
BBITIOJTHCHO.

Tema 3.3. U3mepuTeibHbIe MPUOOPBI

JlaGopaTopHoe 3aHsiTue Ne 8
DJIeKTpPOoU3MepHuTeIbHbIE MPUOOPHI U U3MEPEHHS YIEKTPUUECKUX BeJTMYUH

Heab: wu3yuyeHHe >IEKTPOUIMEPUTENBHBIX NPUOOPOB, MCIONB3YEMBIX B JIaDOpaTOpHBIX padoTax,
BBINOJIHSAEMBIX Ha creHzae. IlomydeHue mnpencraBieHMi O mpeene U3MEpeHUs U 1eHE JeJIeHus,
a0COIOTHOW M OTHOCHUTEIBHOW IMOTIPELIHOCTH, YCIOBMSIX 3KCIUTyaTallud U JIPYIHMX XapaKTepUCTHUKaxX
CTPEJIOUHBIX 3JIEKTPOU3MEPHUTEIbHBIX MPUOOPOB, MOIYy4Y€HHE HABBIKOB pPaldOThl € IHU(PPOBBIMU
U3MEPUTENIbHBIMU PUOOpaMH.

Boinosinus padory, Bel Oyaere:
ymems:
VYnl. [lonb30BaThCst U3BMEPHUTEINBHBIMH TPUOOpaMHU

V2. usmepsaTh mapaMmeTphl JIEKTPUUECKUX Lietnel anekTpoodopyaoBanus JICM;

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

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

Vo 5 OKCILTYaTUpOBAaThb 3HeKTp0060pyz[0BaHI/Ie U MCXAaHU3MBbI MEpCAaYn ABHUKCHUSA TCXHOJIOIMYCCKUX
MallliH " alapaTrosB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLUKIIUAIbHbIE, SJIEKTPUUECKNE U MOHTAXKHbBIE CXEMBI;
VYo 01.02 BnaseTs akTyaJbHBIMU METOAaMHU pabOThI B MPO(ECCHOHANBHOM U CMEXHBIX chepax;

MartepuanbHoe o0ecnieyeHune:
JlaboparopHsIii cTeH «dnekTpuaeckue renm» D1[-MP-01

3aganue:
N3yunth mapamMeTpsl 2IEKTPOU3MEPHUTETHHBIX TPUOOPOB

IHopsinok BeINOIHEHUs PadOTHI
1. H3yueHue NacrnopTHBIX XapaKTEPUCTUK CTPEIIOUHBIX 3JIEKTPOU3MEPHUTENBHBIX TPUOOPOB. Jls
9TOr0 BHUMATEIIBHO PACCMOTPETH JIMLIEBBIC ITAHENIN CTPEJIOYHBIX aMIIEPMETPOB U 3aII0JHUTH

Tadm. 1.

Tabmuma 1

XapakTepuCTUKA JIEKTPOU3MEPUTEIBHOTO IpHdopa
HaumenoBanue npubopa BoasT™eTp BoasT™meTp
Crcrema U3MEpPUTEIBLHOTO MEXaHU3Ma
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[Ipenen usmepenus

Ilena nemeHus

MuHUMaTbHOE 3HAYEHUE U3MEPSEMON BETMYMHBI

Kiacc Tounoctu

,HOHYCTI/IMaH MaKCHUMaJIbHas a0COII0THAS IIOrp€IIHOCTD

Pong Toka

HopManbHOE 1M0J0KEHNE IIKAIBI

[Ipoune xapakTepUCTUKH

2. Tloctpouts rpaduk 3aBUCUMOCTH OTHOCUTEIBHON MOTPEIIHOCTH U3MEPEHUS OT U3MEPSAEeMOI
BEJIMYMHBI
Vusn = T (Ausy) U1 prOOpA, yKa3aHHOTO HpernoaaBareieM. Clenarh BHIBOJ O BEIMYMHEOTHOCUTEIBLHON
MOTPEIIHOCTY U3MEPEHHs] B HayaJlbHOM M KOHEYHOM YacTH IIKalbl, O XapakTepe H3MEHEHUS
MOTPEITHOCTH BJIOJIb IIKAJIBI TPUOOpa.

3. M3meputh BeIWYMHY COMpPOTHBIICHUS, 33JaHHOTO TPENoJaBaTeieM, METOJOM aMIlepMeTpa H
BosIbT™METpa. [l 3TOro coOpaTh 3NIEKTPUYECKYI0 Ienb Mo puc. 1. YCTaHOBUTH TyMmOuep

pexumMa paboTbl U3MEPUTENS TOKA B IMTOZULUIO «=).

\PA
E1 T"‘Q_j *‘;,—_‘!
ORION

Pucynox 2

[Tocne mpoBepKH CXEMBbI, BKIIOUUTh 3JIEKTPONUTAHUE U 3aHECTH MOJIyYCHHbIE JJaHHbIE B Ta0II. 2.
BeikimrounTts anexktponurtanue. Paccunrars, ucnomns3ys 3akoH OMa, BEIMYHHY 3a1aHHOTO
comportuBieHus R. Pesynbrar 3anectu B Tabdm. 2

Tab6mumna 2
U, B I, MA R, Om

dopma npeacrabiieHus pe3yJbTara:

Otuer no paboTe TOJIKEH COAEPKATh:

a) HaMEHOBaHKE pPabOTHI U 11e1b paboThI;

0) TeXHUYECKHUE TaHHbIE N3MEPUTENIbHBIX TPUOOPOB;

B) rpa()viK 3aBUCUMOCTH OTHOCHTEIILHOM MOTPEIIHOCTH U3MEPEHUH ¥ sy = f (Ausy)T)
pe3yabTaThl U3MEPEHUN;

1) BBIBOJIBI TIO paboTe.

Kpurtepum onenku:

Or1eHKa «OTJIMYHOY CTABUTCS, €CITH SKCIIEPUMEHT MPOBENICH, 00pad0TaHbI PE3yIbTaThI, BHITIOTHEHBI BCE
3aianusi, pabota oopmIIeHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Or1eHKa «XOpOIII0Y» CTABUTCS, €CIIH ObllIa JOMYIIEHBI OIIMOKU MIPH MPOBEICHUH IKCTICPUMEHTA,
00paboTKe pe3yabTaToOB WIH NP 0OPMIICHHH OTYETA.
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O1ieHKa «yAOBJIETBOPUTEIBLHOY CTABUTCS, €CIIU AKCIIEPUMEHT MPOBEACH, MPUBEICHO HETIOJIHOE
BBITIOJTHEHUE 3aJaHUM.

O1ieHKa «HEYTOBIETBOPUTEIIBHO» CTABUTCS, €CJIU SKCIIEPUMEHT HE TPOBOAMIICS, 3aIaHUE HE
BBITTIOJTHEHO.

JlaGopaTopHoe 3aHsiTue Ne 9

IIpaBuiia padoThbl ¢ MYJILTHMETPOM

Heab: wu3yuyeHHe 5SIEKTPOUIMEPUTENBHBIX MPUOOPOB, MCIOJNB3YyEMbIX B JIaDOpaTOpHBIX padoTax,
BBINOJHAEMBIX Ha creHpae. llonydeHuwe mnpeicTaBieHUN O Mpeaene U3MEpPEHHs U LIeHE [EJEHUS,
a0COIOTHOW M OTHOCHUTEIBHOW IMOTPEHIHOCTH, YCIOBHUSX SKCIUTyaTallud U IPYTHX XapaKTePUCTHKAX
CTPEJIOYHBIX JJIGKTPOU3MEPUTEIBHBIX TPUOOPOB, TMOJYYCHHE HABBIKOB paloThl ¢ MU(PPOBBIMU
U3MEPUTENIbHBIMU TPUOOPAMH.

Boinosinus padory, Bel Oyaere:

ymemy:

VY al. [lonb30BaThCsl U3MEPUTENBHBIMU TPUOOpaMU

V2. usmepsaTh mapaMmeTphl JIEKTPUUECKUX LieTriel anekTpoodopyaoBanus JICM;

VY a3. npou3BoAUTE NOAOOP 3JEMEHTOB IEKTPHUECKUX LENEH U 3JEKTPOHHBIX CXEM;

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

¥Ya 5 skcmiayaTMpoBaTh 3JIEKTPOOOOPYIOBAHHME M MEXAHU3MbI IEpeauyd JBMXKEHUS TEXHOJIOTMYECKUX
MallliH U anmnapaTos;

Y1 6 cobuparh NMEKTPUUECKUE CXEMBI;

VY 7 ynuTarh NPUHIMIAAIBHBIE, YJIEKTPUYECKIE U MOHTAXHBIE CXEMBI;

VYo 01.02 BnaseTs akTyalbHBIMA METOaMHU paObOTHI B MPO(PECCHOHANBHOMN U CMEXKHBIX chepax;

MarepunanbHoe obecneyeHue:
MynbTUMETpPBI

3amanue:
N3yuuts mpaBuiia paboThl ¢ MyJIbTUMETPOM

HOpﬂ}IOK BbIINOJTHCHU A paﬁoTbl

1. 3yuyuTe MUIIEBYIO YaCTh MYJIbTUMETPA, IPEACTABICHHOTO Ha pUCyHKe 1
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Pucynoxk 1
Ta0muma 1

HaumenoBanue otaenenusa |[M3mepsiemas B 3TOM [Ipenensl uamMepeHus: U3MepPIEMOn
LIKaJIbI MYJIbTUMETPA [pEeKUME BEITUYNHA BEJIMYMHBI

N/~

\N/—

Q

>+ )

hFE

10 A

A—

rue3no 10 ADC

rae3go VOmMA

raeqo COM

OTBeTHhTE HAa BOIIPOCHI, MOJIB3YSACh YICOHOM TUTEPATYPOIA:
1. Mo>HO 11 IPOBOJUTH MEPEKIIIOUEHUE MTPEIETIOB U3MEPEHUSI TIEpEKIIFoUaTesIeM BO BpeMs
TEKYIIEr0 N3MEPEHUS HAPSYKEHUS U CUJIbI TOKA?
2. MOXXHO H3MepsTh HANIPSDKEHHUE B PeXKUME H3MEPEHHSI TOKa, U Ha000poT?
3. M0XHO 1 TPO3BaHUBATH WM U3MEPSATH COMPOTHBIICHUE, HE OTKIIOYHB HCTOYHHUK MUTAHUS Ha
M3MEPSEMOM dJieMeHTE?
4. JInst 94ero Hy»KeH PEeKUM IMPO3BOHKHU ?

5. C Kakux 3HauY€HUI HYKHO HaYMHATh U3MEPEHUS HanpskeHUs U Toka? (MakcuMallbHbIX, WK
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MHUHHUMAJTbHBIX )

6. Uto o3nayaroT uudpsl «1» 1 «0» Mpu U3MEPEeHUN CONPOTUBIICHHS?

7. Kak (rmocienoBareiabHO WIN MapajljieNIbHO) HYXKHO MOJKIHYATh Iyl MYJIbTUMETpPA K
Harpyske, 4To0bl U3MEPHUTDH HANPSIKEHUE U CUITY TOKa?

dopma npeacTaBJeHus pe3yJbTarTa:
Otuer o paboTe TOKEH COACPKATh:

a) HaMMEHOBaHMUE PabOTHI U 1ENTb PabOTHI;0)
3armoIHeHHYI0 TabmuIy 34,

B) OTBETHI Ha TIOCTABJICHHBIC BOIIPOCHI; 1)
BBIBO/IBI 110 padoTe.

Kpurepum ouenkmu:

OrneHka «OTJIMYHO» CTABUTCS, €CIIU SKCIIEPUMEHT MTPOBEACH, 00pabOoTaHbl Pe3yIbTaThL, BHITTOIHEHBI BCE
3agaHus, pabora opopmiieHa B COOTBETCTBHH C TPEOOBAHUSIMH.

OrneHka «XopoI10» CTABUTCSI, €CJIN Obla JOIMYIIEHbI OLIMOKH P POBEIEHUHN IKCIIEPUMEHTA,
00paboTKe pe3yabTaToB WIH MPH 0QOPMIICHUH OTYETA.

OrnieHKa «yI0BJIETBOPUTEIHHOY» CTABUTCS, €CIIM HKCIIEPUMEHT MPOBEICH, MPUBEICHO HEMOJIHOE
BBITNIOJTHEHHE 3a/1aHUH.

OrieHKa «HEYAOBIETBOPUTEIHLHOY» CTABUTCSA, €CITU IKCIIEPUMEHT HE TTPOBOIUIICS, 3aJjaHuE HE
BBITIOJTHEHO.

Tema 4.1. OCHOBBI 3JIEKTPONIPUBOJAA
JlabopaTopHoe 3ansTue Nel(

HccaenoBanue cxeMbl MyCKa aCHHXPOHHOI'O ABUTATEJIsA
Ilem,: HU3YUYCHUC CXEMBI ITyCKAa ACUHXPOHHOTO ABUTATCIIA

Beinosnus padory, Bel Oynere:
ymemy:
Val. [lonb30BaThCst U3MEPUTENBHBIMU TPUOOpaMU

Y a2. u3mMepATh napaMeTpsl AEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

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

V4. cobmoaats Mepbl 0€30MaCHOCTH MPHU PaboTe € IEKTPOOOOPYTIOBAHUEM U JIEKTPUUECKUMHU
UHCTPYMEHTAMU;

Vo 5 OKCILTYaTupOBaTb 3HeKTp0060py}10BaHI/Ie U MCXAaHU3MbI IEpcaavu JABUKCHHUA TCXHOJIOT'MYCCKUX
MalllH " alapaToB;

VY1 6 cobupark MEKTPUIECKUE CXEMBI;
Y1 7 untaTh NpUHLUUIINAIBHBIE, dJIEKTPUUECKNE U MOHTAKHBIE CXEMBI;
VYo 01.02 BnaseTh akTyallbHBIMU METOAaMH paboThl B PO(ecCHOHANBHOM U CMEXHBIX chepax;

MarepunanbHoe obecneyeHue:
KoHTakTOop, KHOMOYHBIH 1OCT, aBTOMAaTUYECKHH BBIKIIIOUATEh, MyJIbTUMETP, TEIJIOBOE peiie

3aganue:
HSy‘-II/ITI) CXGMy HyCKa aCI/IHXpOHHOFO JABUT'AaTEIA, U KOHTAKThHI ar[napaTOB CXEMBI

Iopsinok BbINOJTHEHHUS PA0OTHI:
1. U3yuuth cxemy Imycka aCHHXPOHHOTI'O ABUTaTeNsl ¢ KOPOTKO3aMKHYTBIM POTOPOM
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KK1
I

Pucynok 1

O6o03HaueHue 31eMeHTOB Ha cxeMe: QF — TpexmosocHbIi aBTOMaTUYeCKH BeIKiItouaresb; FU
— npenoxpanurenu, M- crarop nsurarens acuaxponHoro, KK — remosoe pene, KK — remosoe pene,
KK1 — HOpManbHO 3aMKHYTBIM KOHTAKT TeioBoro peine, SB 2- kHonka Cron, SB 1 — knonka Ilyck,
KM — karymika konTaktopa, KM 1 — cuioBble KOHTakThl KOHTakTOpa, KM 2 — HOpManbHO OTKPBITHIN
KOHTaKT KOHTaKTOpA.
2. I3yunTh anmapaTsl ¥ KOHTAKTHI allllapaToB, MX PACIOI0KEHUE Ha CXEMeE.
3. OTBeTUTHL HAa BOIIPOCHI K J1a00paTOpHOI padoTe.

Xoa BbINOJTHEHUs padoThI:
1. IlepeuepTuTe U U3YyUUTE CXEMY YIIPABJICHUS ACUHXPOHHBIM JIBUTaTEIEM.
2. WMByunre mpenyoKEHHBIE ammaparbl, Takhe KaK: KOHTAKTOp, KHOIOYHBIA IIOCT,
ABTOMATUYECKUI BBIKJIFOUATEINb.
3. OTBeThTE HA CIICTYIOIIHE BOIIPOCHI:
a. ['me cunoBas yacTe 1eny, a r1e Lenb ynpaBiaeHUs Ha cxeme?
6. Kak onpenenuts ¢ MOMOIIBIO TPO3BOHKH HOPMAJIbHO OTKPBITYIO (IIyCK) U HOPMAJIbHO3AKPBITYIO
(cTorm) KHOTIKH?
B. Kakne KOHTaKThl KOHTAKTOpa SBJIAIOTCS CUIOBBIMU? Kakie KOHTaKThl KOHTaKTOPASIBIISIFOTCS
BBIBOJIAaMU KaTyIIKH?
r. JIns gero HyxHO TemnoBoe pene? ['1e HaXOAUTCS €ro HOPMAJIbHO 3aKPBITHIM KOHTAKT JUISIIEH
ynpaBieHus?
1. KakoB nmpuHIMNI paboThl CXEMBbI?
e. UeM MO>KHO 3aMEHUTH NPEJOXPAHUTEIH Ha cXeMe?

®opma npeacTaBiaeHus pe3ybTaTa:
Otuer o paboTe TOMKEH COAEPKATh:

a) HauMeHOBaHMe paboThI U 1eNb paboThL;0)
CXEMY DJIEKTPUYECKYIO;

B) OTBETHI Ha BOIPOCHI;E)

BBIBO/IBI 110 padoTe.

Kpurepun onenku:
OreHKa «OTJIMYHO» CTAaBUTCS, €CIIU SKCIIEPUMEHT MPOBEAEH, 00paboTaHbl Pe3yIbTaThl, BHITIOIHEHBI BCE
3aianusi, pabota 0)opMIIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.
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Or1eHKa «XOPOIIOY» CTAaBUTCSI, €CIIM ObliIa TOMYIIEHbI OITMOKH MTPU MPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O()OPMIICHUH OTUYCTA.

OneHka «yA0BJIETBOPUTEIIBHOY» CTABUTCS, €CJIN SKCIIEPUMEHT MPOBEJICH, IPUBEJEHO HEIIOJIHOE
BBIIIOJIHCHUE 3aJaHUM.

OrneHka «HEeyIOBJIETBOPUTEIHLHO» CTABUTCS, €CIIN SKCIIEPUMEHT HE IPOBOJIHIICS, 3a/IlaHHE HE
BBINOJIHEHO.

JlaGoparopHoe 3ansaTue Nell
CoOopka cxeMbl MyCKa AaCHHXPOHHOI0 IBUTaTeJIsl

Ieab: n3yueHne cxembl IycKa aCHHXPOHHOT'O JIBUTATENs

Boinosnus padory, Bol Oynere:

ymemy:

VYnl. [Tonp30BaTbcst UI3MEPUTEIBHBIMHA MPUOOPAMHU

V2. usmepsaTs mapaMmeTphl JIEKTPUUECKUX Lietrel anekTpoodopyaoBanus JICM;

Y a3. npou3BOAUTH MOAOOP AJIEMEHTOB JIEKTPUUECKUX IIETIeH U IEKTPOHHBIX CXEM;

VY a4. cobmoaate Mepbl 6€30MacHOCTH P PabOTE € ANEKTPOOOOPYIOBAHUEM H DIIEKTPHUUESCKUMHU
UHCTPYMEHTAMU;

Ya 5 skcmimyaTupoBaTh 3JIEKTPOOOOPYIOBAHUE M MEXaHU3Mbl Tepefadyd JBUKEHHUS TEXHOJIOTHYECKUX
MAIIMH U anmnapaTos;

Y1 6 coOuparh INMEKTPUUECKUE CXEMBI;

Y1 7 uutaTh NPUHLIUIUAIBHbIE, SJIEKTPUUECKHAE U MOHTAKHBIE CXEMBI;

VYo 01.02 BnaseTs akTyalIbHBIMA METOAAMHU PaOOTHI B TPO(PECCHOHATBHON U CMEKHBIX chepax;
MarepuanbHoe obecneyeHue:

KoHnTakTop, KHOMOYHBIN OCT, aBTOMAaTUYECKUIl BBIKIIIOUATENb, MYJIbTUMETP, IPOBO/Ia, HHCTPYMEHT,
TEIUIOBOE perie

3aganue:
Cobpath cxeMy Iycka aCHHXPOHHOTO JIBUTATElIs.

Iopsinok BbINOJIHEHUS PA0OTHI:
1. BcnoMHUTH cXeMy ITyCKa aCHHXPOHHOTO JIBUTATENS ¢ KOPOTKO3aMKHYTBHIM POTOPOM

L]

L ¢]

KK1
Ju

Pucynox 1
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O6o03HaueHue 31eMeHTOB Ha cxeme: QF — TpexmomocHbIi aBTOMaTUYeCKHid BhIKIItoyaresb; FU

— npenoxpanureny, M- cratop asurarens acuaxponHoro, KK — rennosoe pene, KK — TeroBoe pene,
KK1 — HOpMasIbHO 3aMKHYTBIA KOHTAKT TemioBoro pene, SB 2- knonka Crton, SB 1 — knonka Ilyck,
KM — karymika konTaktopa, KM 1 — cuiioBble KOHTaKThl KOHTakTOpa, KM 2 — HOpManbHO OTKPBITHIN
KOHTAaKT KOHTAKTOpa.

2.Co0pathb cxemy IMycKa aCHHXPOHHOTO JIBUTATEIISI

Xo/ BbINOJTHEHUs pa0oThI:
1. CoGepure cxemy, NOJIb3ysICb UHCTPYMEHTOM U KOHCYJIBTUPYSICh C IIPENOAaBATENIEM;
2. IlpenocTaBbTe cXeMy Ha IPOBEPKY MPENOAABATENIO;
3. UcnpaBbTe OMMOKH, €CITU OHU €CTh.

[TIOMHMUTE, uto nogaBaTte HanpskeHue Ha cxeMy MoxeT Toipko [IPEITOJTABATEJIb!

®opma npeacTaBiIeHus pe3ybTaTa:
OTuer o paboTe JOIKEH COJIEPKATh:

a) HaMMeHOBaHWe PabOTHI | 11eJIb PaObOTHI;0)
CXeMY DJIIEKTPUUYECKYIO;

B) COOpaHHYIO CXEeMY ITyCKa JBUTATEIIS;E)
BBIBO/IBI 11O padoTe.

Kpurepum ouenkmu:

OreHKa «OTJIMYHOY CTABUTCS, €CIIH SKCIIEPUMEHT MPOBEICH, 00pab0TaHbl PE3yIbTaThl, BHIIOTHEHBI BCE
3amanus, pabora opopmiieHa B COOTBETCTBHH C TPCOOBAHHSIMH.

OreHKa «XOpOIII0Y» CTAaBUTCS, €CIH Obllla JOMYIIEHBI OIUOKU MPH MIPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK NpU 0(OPMIICHUH OTUYLTA.

OreHka «y0BIETBOPUTEIBHOY» CTABUTCS, €CITU SKCIIEPUMEHT MPOBEACH, IPUBEICHO HETIOIHOE
BBITIOJIHCHHE 3a]IaHUIA.

OreHka «HEyIOBJIETBOPUTEIBHO» CTABUTCS, €CIIU SKCIIEPUMEHT HEe MPOBOAMIICS, 3aJJaHUE HE
BBITTOJTHEHO.

JlabopaTopHoe 3ansiTue Ne 12
HccnenoBanue 1noaos

He.]'[b: HN3YUCHHUC XAPAKTCPUCTUK U ITapaMETPOB IHOI0B

Beinosnus padory, Bel Oyznere:
ymems.
VY al. [lonb30BaThCst U3BMEPUTENBHBIMU TPUOOpaMU

V2. u3MepATh napaMeTpsl AIEKTPUUECKUX Iienel anekTpoodopynoBanus JJCM;

V3. npon3BOaUTE OAO0P PJIEMEHTOB JICKTPUUECKHUX LETIEH U AJIEKTPOHHBIX CXEM;

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

Vo 5 OKCILTYaTUpOBaThb 3HeKTp0060pyJIOBaHI/IC U MCXAaHU3MbI MEpCAaavu JABUKCHHUA TCXHOJOTMYCCKUX
MalllvH " alapaToB;

Y1 6 cobuparhb IMEKTPUIECKUE CXEMBI,
V1 7 untaTh NpUHIUIUAIBHBIC, STEKTPUUECKUE U MOHTAXKHBIE CXEMBI;
VYo 01.02 BnageTh akTyaabHBIMH METOJIaMH PabOTHI B MPO(heCCHOHATBLHON M CMEXKHBIX cdepax;

MarepunanbHoe obecnieyeHue:

JlaboparopHsrii crens «OCHOBBI 2IEKTPOHUKIY
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3amanue:

Co0path cXeMy U U3y4uTh CBOMCTBA JTUOJIOB.

Iopsinok BbINOJIHEHHUS PA0OTHI:

1. O3HaKOMHTHCS € JTA0OPATOPHOM YCTAHOBKOM.
2. BKJIIOYUTH TOKOOTPAHUYMBAIOLINH pe3ucTop RH.
Pucynok 1
28
9 X100 mA
L RP2 : @ %
Vit
Pt
1 - |
2§

3. CHuATb BoJbTaMIIEpHYIO XapakTepucTuky (BAX) mns npsimoii BetBu. st cCHATHSA
XapaKTEPUCTHK PETryJIMpOBaTh HAMIPSDKEHHE HA BBIXOJIE MMOTEHIIMOMETpa. Pe3ynbraTs
U3MEepeHUil 3aHecTy B TabmuIy 1, MO0 KOTOPOi MOCTPOUTH MpsiMyI0 BeTBL BAX.

4. Cobpatb cxemy (puc.2) ais cuatus oOpatHoit BetBu BAX, noaxirouns k RP2 ucrounuk -12B
¥ 3aMEHHB MIJIJTHAMIIEPMETP, IOMEHSB TaK)KE €T0 MOJIIPHOCTH MOAKII0YeHUs. CHATD
oOpartnyto BeTBb BAX nuona.

-28
4
PucyHok 2

5. OnpenenuTs MapaMeTphl JU0/a: MAaKCUMAIIbHOE HANPSHKEHNUE MEX/ITY aHOJIOM U KaTOJIOM B
OTKPBITOM COCTOSIHUY TIPU MaKCHUMaJIBHOM aHOJITHOM TOKE, TIOPOrOBOE HANPSHKEHHUE U
Qg depeHaIbHOe HalpsHKEHHE.

Tabmuma 1

I, MA 0

U, B 0
dopma npeacTaBieHus pe3yJbTaTa:
Otuer o paboTe TOMKEH COAEPKATh:

a) HaMEHOBaHKE pPabOTHI U 11e1b paboThI;

0) cxeMbl
TaOIULIBL

COEIMHEHUH JIIsl BBIITOJIHEHUS SKCIIEPUMEHTOB;B)
C pe3yabpTaTaMU YKCIIEPUMEHTA,

T') BOJIbTAMIIEPHBIE XapaKTEPUCTUKH JIN0/1a;€)
BBIBOJIBI 110 paboTe.

Kpurepun onenkn:

OreHKa «OTJIMYHO» CTABUTCS, €CIIU SKCIIEPUMEHT MTPOBEACH, 00pabOoTaHbl Pe3yIbTaThl, BHITTIOIHEHBI BCE
3aianusi, pabota oopmIIeHa B COOTBETCTBUU C TPEOOBAHUSIMH.

Or1eHKa «XOpOIIOY» CTAaBUTCS, €CIU ObliIa TOMYIIEHb OITMOKY PU MPOBEICHUH YKCIICPUMEHTA,

00paboTk

€ pe3yJIbTaTOB WU IpU OPOPMIICHUN OTUETA.
52




O1eHKa «yAOBJIETBOPUTEIBLHOY CTABUTCS, €CIIU AKCIIEPUMEHT MPOBEACH, TIPUBEICHO HETIOJIHOE
BBITIOJTHEHHE 3aJaHUM.

O1ieHKa «HEYOBIECTBOPUTEIILHO» CTABUTCSA, €CIIU KCIIEPUMEHT HE TPOBOAMIICS, 3a/IaHUE HE
BBITTIOJTHEHO.

JladopaTopHoe 3ansiTue Ne 13

HccaenoBanue OMNOJISIPHOTO TPAH3UCTOPA

Hesb: u3yyeHne XapakKTepUCTUK M MAPaMETPOB OUIOJISPHOTO TPAH3UCTOPA, BKIIOUECHHOTO MOCXEME C
OOLIMM 3MUTTEPOM

Boinosinus padory, Bol Oynere:
yMmemy:
VYal. Ilonk30BaThCs U3MEPUTENBHBIMU IPHOOPAMU

Y a2. uaMepsaTh mapaMeTphl SJIEKTPUUECKUX 1Lienel anekTpoodopynoBanus JJCM;

yI[?). IMPOU3BOJUTH HOI[60p QJICMCHTOB JJICKTPHYCCKUX Heneu u QJICKTPOHHBIX CXEM;

VY n4. cobnronats Mepbl 6€30MACHOCTH MTPU PAdOTE C AIEKTPOOOOPYTOBAHUEM H IIEKTPHUECKUMHU
MHCTPYMEHTaMH;

Y 5 sKcImmyaTHpoBaTh JJIEKTPOOOOPYIOBAHUE M MEXAaHU3MBI TEpeladyd JBUKCHHUS TEXHOJOTHYCCKUX
MAlIlIMH U anmapaTos;

Y1 6 cobupatrh NEKTPUUECKUE CXEMBI;
VY1 7 ynTath NpUHIMUINAAIBHBIE, YIEKTPUUECKHE U MOHTaKHBIE CXEMBI;

VYo 01.02 BnaseTh akTyaJlbHBIMU METOAaMH paboThl B TPO(EeCCHOHATIBHOM U CMEXHBIX chepax;

MarepuanbHoe odecnieyeHue:
JlabopartopHsiii crens «OCHOBBI 2IEKTPOHUKIY

3amanue:
Cobpath cxeMy U U3y4UTh BOJBTAMIEPHYIO XapaKTEPUCTUKY OUTIOIIPHOTO TPAH3UCTOPA.

IMopsi1oK BHINOJHEHHS PAGOThI
1. Cobpats cxemy (puc. 1) 11 CHATUS CTATUYECKOM XapaKTEpUCTUKU IPSIMOM Iepeadu 1o
Toky lx = f (I5) OunonsipHOTO TpaH3UcTOpa. /11 M3MepeHus Toka 6a3bl MOJKITIOYHTh
mmntramiepmetp PA1 (mo 1 MA), a i u3MepeHusl Toka KoJuleKTopa moakiounts PA2 (mo 100
MA). [l u3MepeHns HanpsHKeHUs Ha KOJUIEKTOpE MCIONb30BaTh BobT™METp PV1, B kauecTBe
pe3uCTOpa B IeNH KOJTIEKTOPa UCIOIb30BaTh pesuctop RP3. PesynbraTel m3mepeHwmii 3aHeCTH B
tabnuiy 36.

Pucynok 1
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Tab6muma 1
15, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
1K, MA

2. CHATB CTaTHUECKYIO XapaKTEPUCTHKY IPSAMOM mepenadun 1o Toky npu UK, paBHOMY
3HaueHunto Ex 1 Rk=0. DkcriepuMeHTanbHble TOUYKU 3alUChIBaTh B TAOIHILY 2 M HAHOCUTH Ha rpaduk.
[Ipu cHATHH XapaKTEPUCTUKHU CIEIUTH 3a IOCTOSIHCTBOM HAIPSIKEHUS Ha KOJIJIEKTOPE IO BOJIBTMETDPY.

Tabmumna 2
15, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
1K, MA

®opma npeacTaBiaeHus pe3ybTara:

OTuer o paboTe JOIKEH COJIEPKATh:

a) HAaMMEHOBaHKE PaOOTHI U 1IeNTb PAOOTHI;

0) cxema coelMHEHUH AJIsl BBIIOJIHEHUSI SKCIIEPUMEHTA;B)
TaOJIMIBI C PE3yNIbTaTAMH YKCIIEPUMEHTA;

T') 9KCIIEPUMEHTAIIbHBIC XapaKTEPUCTHUKU TPAH3UCTOPA;E)
BBIBOJIBI IO padoTe.

Kpurepun ouenku:

OneHka «OTJIMYHO» CTAaBUTCS, €CIIU SKCIIEPUMEHT ITPOBEACH, 00paboTaHbl Pe3ysIbTaThl,BHIIIOIHEHBI BCE
3amaHus, pabora o)opMIIeHA B COOTBETCTBUU C TPEOOBAHUSIMH.

OreHKa «XOpOIIO» CTABUTCS, €CIH ObLIa JOMYIIEHbI OIIMOKH ITPU IPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK NPU 0()OPMIICHUH OTUYECTA.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIU KCIIEPUMEHT IIPOBEACH, IPUBEIECHO HETIOIHOE
BBIIIOJIHEHHE 3aJaHUM.

OneHka «HeyI0BIETBOPUTEIIBHO» CTABUTCS, €CIIU KCIIEPUMEHT HE MPOBOAWIICS, 3aJJaHUE HE
BBITIOJTHEHO.

JlabopaTopHnoe 3ansiTue Nel4
Hccaenosanue cxeM BbINPSAMJICHUs 0AHO(a3HOr0, Tpex(a3HOro NepeMeHHOI0 TOKa

Lean padotel. PaccMoTpeTs NpuHIMT AEHCTBUS PA3IMYHBIX CXEMaM BBINPSMUTENEH IEPEMEHHOTO
TOKA.

Beimosinus padory, Bel Oyaere:

ymembn:
Val. Ilonp30BaThCcss U3MEPUTENBHBIMU TPUOOPAMHU

V2. uzmepsaTs mapaMmeTphl JIEKTPUUECKUX IieTrel dekTpoodopyaoBanus JICM;

V3. npon3BOaUTE TOAOOP PJIEMEHTOB JICKTPUUECKHUX LETIEH U AJICKTPOHHBIX CXEM;

VY n4. cobaronate Mepbl 6€30MaCHOCTH IIPU PabOTE € ANIEKTPOOOOPYTOBAHUEM U AIIEKTPHUECKUMHU
UHCTPYMEHTAMU;

Vo 5 OKCILTYaTUpOBaTh 3HeKTp0060py)10BaHI/IC U MCXAaHU3MbI MEpCaayvu JABUKCHHUA TCXHOJIOTMYCCKUX
MalllH " alaparosB,

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 unTaTh NPUHIMINAAIBHBIE, YJICKTPUYECKHE U MOHTAXHBIE CXEMBI;

VYo 01.02 BnaseTs akTyaJbHBIMUA METOaMHU pabOTHI B MPO(PECCHOHANBHOM U CMEXKHBIX chepax;
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MarepunanbHoe obecnieyeHue:

JlabopaTtopubiit cTeHa «OCHOBBI JIEKTPOHUKI

3aganue:

Cobpath cXxeMy U UCCIIeI0BaTh CXEMBbI BHIIPSIMIICHUS 0JTHO(PA3HOT0, TpeX(Ha3HOrO MEPEMEHHOTOTOKA .
ITopsinok BbINOJHEHHs PadOTHI:

I/ICCHeI[OBaTL OCIb 0):[H0(l)a3H01"0 OJHOIIOJYIICPUOAHOTO BBIIPAMIICHUA IICPEMCHHOI'O TOKA,JIA UCro:

Puc. 16.1. Cxema oonodasnozo
COHOROTIVREIRIOONOI0 GHIRIIIMICHIA

s
&7
ol N Y Y Us

7 O

Y ¥ Vo

o Puc. 16.2. CoHodasHas

MMOCHIOSOR CXENMA
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20 Puc. 16.3. ’}pé'xgba;ﬂas
o1 MOCHIORAA CXEMeL
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1. Cob6parpb cxemy (puc. 16.1). s nuzmepenus Hanpspkenus U, Toka | u aktuBHOM MomHOCTH P
HMCTOYHHKA MCTIO30BaTh MPUOOPHI 3JIEKTPOMAarHUTHOM cucteMsl, a HanpsbkeHuss UHcep u Toka IHep
HArpy3KH - MPUOOPHI MATHUTORIEKTPUIECKON CUCTEMBI, pearupyoiire Ha CpeJHIe 3HAaYeHUs
BeJIMYMH. B KauecTBe Harpy3KH UCIONIb30BaTh peoctaT ¢ conpoTusieHueM 100 Om, a B kauecTBe
JIMO/Ia - OAMH U3 BEHTUJIeH Tpex(a3HOil MOCTOBOI CXEMBI.

2. BxutounTs 1ens Ha JMHEHHOE HaNpsDKEHHE HCTOYHMKA U 3aIicaTh B Ta0. | mokazaHus
U3MEPUTEIBHBIX IPUOOPOB.

Tabmuma 1
3MepeHo Brruncieno
U, I, P, UHcp, [[Hcp, U JIm, kCX U 7 Foc @
B o l?.I:i'.::
B A Bt A B Hep i

PGSYJILTaTH HCCJIICOJ0OBAHUSA CXEMBI 01[H0(1)a3H0r0 OJHOMNOJIYIIEPHUOIHOI'O BBIIPIMIICHUS IISPEMEHHOI'O
TOKa
3.C 9KpaHa Ocuﬂﬂﬂorpa(ba IEPECHATH Ha KaJIbKy B OJHOM macurrade rpa(bm(n Tpex HanmeeHm"I
L) gl f i
( )’ q ( ) n ¥x (f':' . O0BACHUTH XapakTep NOJYUYCHHBIX KPHUBBIX. N3 ocummnorpamMmel q ( )

OTIPE/ICITUTh BEIMUYMHY MaKCUMAIBHOTO HanpsbkeHus Ha nuoae UJlm, u 3anectu B Tabi. 16.1.

o

Upe Upe

4. BBIYMCIIUTH OTHOIIEHHS HAMPSKEHUI U TOKOB Ve , Ut , a take kCX, “28 %
Pe3ynbTaThl BHYUCIEHH 3amucaTh B Tao. 1.
Hcenenosats 1enb 0HO(A3HOr0 MOCTOBOTO BBIMPAMIIEHHUS TIEPEMEHHOTO TOKA.

5. Cobparts cxemy (puc. 16.2) (komruiekt K-50 BKIH0UHTH 10 0HO(A3HON cXeMe U3MEPEHHS).
[Ipubopst A2 u V2, 101KHBI ObITh MATHUTOAJIEKTPUUYECKON cUCTEMBI. B KauecTBe Harpy3ku
ucnonb3yercs peoctar ¢ conporusieHreM 100 Om.

6. BKIIFOUNTH UCTOYHHK | 3aMHCaTh B TA0J. 2 MOKa3aHU H3MEPUTEIBHBIX TPHOOPOB.

7.C 9KpaHa ocunnnorpa(ba MEPECHATH Ha KAJIbKY B OTHOM Macirade BPEMCHHBLIC 3aBUCUMOCTH TPEX

u(®) g6

HaIpsHKEHUN gt ObpscHuTS XapakTep MOTYyYEHHBIX KPUBBIX. M3 ocuiuiorpaMmsl

Half
orff)l;ez%enpnb BEITMYMHY MaKCUMaJIbHOTO HanpsbkeHus Ha nuoae UJlm u 3anectu B Tabm. 16.2.
8. Borumciuth ko3duument cxembl KCX, ko3 uuuent momuoctn Beimpsvutens  ©0F # | KII]]

BBIHpS[MI/ITeJ'Iﬂ ?-? U OTHOILICHUA HaprI)KeHI/Iﬁ " TOKOB B CXEMC. Pe?;y.]'H)TaTBI BI)I‘—II/ICJ'IeHI/Iﬁ 3aHECTHU B
TaoII. 2.
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Tabnuma 2

Pe3y.]'II>TaTI)I HCCIICA0OBAHNA MOCTOBBIX CXEM BBIIIPAMIICHUS IEPEMEHHOI'O TOKA

3mepeno Brraucieno
U, I P, UHcp |[Hep, [Udm, [KCX |77 in 7 o5& ICxema
B B o 7. BBITTPSIMIICHUS

B |A |Br A i
Onnodasznas
MOCTOBasI
Tpexdaznas
MOCTOBasI

HccnenoBath TpexhazHyto MOCTOBYIO CXEMY BBIIPSIMIICHHSI IEPEMEHHOTO TOKA.

Cobpats cxemy puc. 16.3 (komriekt K-50 BkirouuTh 110 TpexdaszHoi cxeme). BEIOTHUTE Te ke
WCCIICIOBAHMSI, YTO U B 11.2.2 ¥ pe3yiIbTaThl 3aHeCTH B Ta0:. 2. [Ipu 3TOM ciienyer uMeTh B BUY,
9T TSI TpeX(Pa3HON CXEMBI BBITTPSIMIICHUS

5e

cas =

sl
3necy PO - akTuBHAsg MOIIHOCTH OAHOM (ha3bl uctounuka, UD - Ga3zHoe HampsKeHne
ucrouynuka.Cienyer Takxe yuectsb, yTo K-50 uzmepsier hasHoe HanpssKeHUE HCTOYHHKA.

®opma npeacTaBiaeHns pe3ybTaTa:

Otuer no paboTe JOKEH COAEPKATh:

a) HauMeHoBaHKe paboThI U 11eJIb PabOThI;

0) cxema CoOeTUHEHUH /IS BHIIIOJHEHUS SKCIIEPHUMEHTA;B)
TaOJUIIBI C pe3yJIbTaTaMH YKCIIEPUMEHTA;

) 00paboTaHHbIE OCIIMILIOTPAMMBI;E)

BBIBOJIBI 110 paboTe.

Kpurepun onenkn:

OneHka «OTJIMYHO» CTaBUTCS, €CIHM SKCIIEPUMEHT MTPOBEICH, 00pabOTaHbl PE3yIbTaThI,
BBINOJIHEHBI BCE 3aJlaHusl, paboTa oopMileHa B COOTBETCTBUU C TPEOOBAHUAMHU.

OrneHka «X0poI0» CTaBUTCS, €CJIN ObLIa JOMYILEHbI OIIMOKH MTPH MIPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3ysbTaTOB WK MPU 0(OPMIIEHUH OTULTA.

OneHka «y0BJIETBOPUTEIBHO» CTaBUTCS, €CJIU SKCIIEPUMEHT MPOBEACH, IPUBEIEHO HETIOIHOE
BBITNIOJITHEHUE 3a/1aHUN.

O1eHKa «HEyI0BJIETBOPUTEIBHO» CTABUTCS, €CIM SKCIIEPUMEHT HE IPOBOAMIICS, 3aJJaHHUE HE
BBITIOJTHEHO.

JlaGopaTopHoe 3ansitue Ne 15

HccnenoBanue ycMIuTeIbHOI0 Kackaaa Ha OMIOJIAPHOM TPaH3MCTOpPe

Heab: uzydeHne xapakTepUCTUK, TAPaMETPOB U PEKUMOB pabOTHl YCHIIUTEIHHOTO Kackala Ha
OUTIOJIIPHOM TPAH3UCTOPE, BKIIFOYEHHOM I10 CXEME C OOIIMM SMHUTTEPOM.

Boinosinus padory, Bel Oyaere:
ymems:
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Vnal. [Tons30BaThCst K3MEPUTENHHBIME MPUOOPAMH
VY n2. u3mepsaTh mapaMmeTphl JIEKTPUUECKHX 1eTiel daekTpoodopynoBanus JJCM;

Y 3. npon3BOAUTE MOAOOP 3JIEMEHTOB MIEKTPHUECKUX IETIeH M SJIEKTPOHHBIX CXEM;

V4. cobnronats Mepsl 6€30MaCHOCTH IIPU PabOTE € AIEKTPOOOOPYIOBAHUEM U AIIEKTPHUECKUMHU
UHCTPYMEHTaMU;

y,[[ 5 OKCINTYaTUPOBATH 3J'ICKTpOO60py,HOBaHI/Ie 1 MEXAaHHM3MBbI I€pE€aadyu ABUKCHUA TEXHOJIOIHMYECKUX
MallvH U alllapaToB;

Y1 6 coOuparh IEKTPUIECKUE CXEMBI,
V1 7 yutaTh NPUHIUIHAIBHBIC, SJIEKTPUUECKHUE U MOHTAXKHBIE CXEMBI;

Yo 01.02 BnaseTs akTyaJlbHBIMUA METO/IaMHU paboTHI B MPO(eCCHOHAIBHON U CMEXHBIX cepax;

MarepunanbHoe obecnieyeHue:
JlabopaTopHbiit cTeH1 «OCHOBBI SJIEKTPOHUKI

3aganue:
CoOpatb cxeMy H UCCIIEIOBATh YCHIIUTEIbHBINA KaCKa/l Ha TPAH3HUCTOPE.
Iopsinok BbINoOJIHEHUS PadOTHI:

1. Cobpats cxemy (puc. 1) i uccnenoBaHus YCHITHTEIHLHOTO Kackaaa. [1oKIounTh
kanan CHI1 ocimmnorpada k Bxoay ycunutens, a kaHan CH2 k Beixony ycunutens. BkirounTh
BPEMEHHYIO Pa3BepTKy ocImuiorpada. Bkiounts GyHKINOHATBHBIN TeHEpaToOp U YCTAHOBUTH
CUHYCOMIaJIbHBINA curHal yacToToi 50 ['l. YMEHbIINUTh CUTHAT 10 HYJIS PEryIsITOPOM
ammuintyael. [lepexmountsBxoael CH1 Ha nonoxenue «Bxon 3akopouen». [1pu tokxe 16=0
YCTAHOBHUTH C NMOMOIIIBIO ToTeHnuoMeTpa RP2 3anannoe 3Hauenue Ex u ganee He H3MEHSATH €To
MIPH BCEX IKCTIEPUMEHTAX.

L ) L L aoode

Pucynok 1

2. OnpenenuTh HIKCIEPUMEHTANBHYIO MAKCUMAJIbHYIO aMIUTUTYTy HEMCKa)KEHHOT'O
BBIXOJTHOTO HampspkeHust UBBIX Max. JIJist 3TOTO MpH ToKe 0a3bl, paBHOM HYJTIO, TPOBEPHTE
MIOJIO’KEHHE JIMHUH Ha 3KpaHe ociuuiorpada. [Ipu 3akopoueHHOM BXoje ocumiiorpaga oHa
JIOJDKHA COBIANIATh C HYJICBOM JIMHUEH, a TIPH PA30MKHYTOM — OTKJIOHATHCS IPUMEPHO Ha TPH
YeTBEPTHU OT MOJOBUHBI SKpaHa. HyleByro THHUIO MOKHO CMECTUTh BHU3 /ISl YBEJINUCHUS
MaciiTaba, Ho 0053aTeIbHO OTMETUTH €€ MojioxkeHue. [InaBHo yBennunBaiTe aMIuIuTy Ly
BXOJTHOTO CHTHAaJIa U TOCTOSIHHYIO COCTaBJISIOILYIO TOKA 0a3bl 10 MOSIBICHUS BUIUMOTO
VILTOMIEHHS BEPITUH CHHYCOH Bl BRIXOIHOTO HANPSHKEHHS. 3apUCYHTE BHIXOIHOE HAMPSHKEHUE
C UCKXEHUSAMH U NpeieibHoe 0e3 uckaxkeHus. OnpeaenuTeMacTadbl o HanpsHKeHUIo U 110
BpPEMEHHU.

3. Ompenenuth k03 GHUIMESHT yCHUIICHHS Kackaaa 1mo Hanpspkeruro Ku. J{ist atoro
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ycranoButh 16=10p, Bxoq CH1 ocrmmnorpada, nepekimounTh Ha 3akpbIThiid Bxo1 (AC).
N3mensis nepeMeHHbIN BXOHOW CUTHAN, TOOUTHCS CHHYCOUATBHOTO TI0 hopMme
MaKCHUMAaJIbHOTO BBIXOJIHOTO CHUTHaIA. MI3MEepUTh ¢ TOMOIIBIO OCIMIIIOrpada aMIUTUTY IbI
BbIX01HOro UBBIX 1 BX0HOTO UBX cHrHasioB. OnpenenuTs KOAQGUIIMCHT YCUIICHUS, YIECTh
MacCIITa0bI.

®opma npeacTaBiaeHns pe3yabTaTa:

OTueT 1o paboTe JODKEH COJIEPIKATh:

a) HAMMEHOBaHHUE pabOTHI U 11EJIb PaOOTHI;

0) cxema CoeTMHEHUH JIJIsl BBIMTOJIHCHUS SKCIIEPUMEHTA;B)
TaOJUIIBI C Pe3yJIbTaTaMH SKCIIEPUMEHTA;

r) 00paboTaHHBIC OCIIUIUIOTPAMMBI;E)

BBIBOJIBI 110 paboTe.

Kpurepum oueHku:

O1eHKa «OTJIIMYHO» CTABUTCS, €CIIM HIKCIIEPUMEHT IPOBeIEH, 00padoTaHbl pe3ynbTaThl,
BBITTOJIHEHBI BCE 3a/1aHusl, paboTa ohopMiIeHa B COOTBETCTBUU C TPEOOBAHUSMHU.

O1eHKa «XOpOLIO» CTABUTCS, €CIIM ObLIa TOMYIIEHbI OIIUOKH IIPU MPOBEICHUH IKCIIEPUMEHTA,
00paboTKe pe3ysbTaTOB WK MPU 0(OPMIICHUH OTUETA.

OI_IeHKa «YHOOBJICTBOPUTCIIbHO» CTABUTCS, €CJIIN SKCIICPUMCHT HpOBeI[éH, IMPHUBCIACHO HCIIOJIHOC
BBINOJIHEHHUE 3aJJaHUMH.

OI_IeHKa «HCYHOBJICTBOPUTCIIBHO» CTABUTCA, €CJIN SKCIICPUMCHT HEC IIPOBOAUJICH, 3aJaHUC HE
BBITIOJIHEHO
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