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1 BBEAEHUE

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

CoctaB U coaepx)aHHe NPAKTUUECKUX U JIaDOPATOPHBIX 3aHSITUN HANpaBICHbl Ha pealu3aliio
@enepaibHOTO  TOCYJAPCTBEHHOTO  00pa3oBaTENbHOTO — CTaHAApTa CpeiHero  npodecCHOHAIBHOTO
o0OpazoBaHws.

Benymeld  nupgakTHYecKOW — LENBbI0  NPAKTUYECKUX  3aHATHH  sBisseTcst  (OpMHUpPOBaAHHE
po(ecCHOHANBHBIX TMPAKTUYECKUX YMEHUN (yMEHHM BBIMOJIHATH OMpEeNIeHHBbIE ACWCTBUSA, OIEpalUH,
HEOOXO/IMMBIE B MOCIIEAYIOIIEM B IPOPECCHOHATBHON ACATEIBHOCTH) WIN YU€OHBIX MPAKTHUECKUX YMEHHUN
(ymeHuil BbBIOMpaTh 3JIEKTPOM3MEPHUTENIbHBIE MPUOOPHI, MYCKOPETYIUPYIOIIYIO anmaparypy, CeueHue
IpOBOJOB W Kabesei, pemars 3aJa4d MO MOA0O0pY 3allUTHOM ammapaTypsl W Jp.), HEOOXOIHMMBIX B
MOCJICIYIONIEH yueOHOM NeITeIbHOCTH.

Benymeld OuaakTUYecKOW —LENbl0  JTAOOPAaTOPHBIX — 3aHATHH  SBISETCA  OKCIIEPUMEHTAIBHOE
MOJITBEPK/ICHUE U NPOBEPKA CYIIECTBEHHBIX TEOPETUUECKUX MOTOKEHHH (3aKOHOB, 3aBUCUMOCTEN ).

B coorBerctBumM ¢ paboueit mporpammoirt y4ueOHoi mucnmmuHbl «OI1.03 DnexkTpoTexHHKa W
ANEKTPOHUKA» MPEAYCMOTPEHO MTPOBECHUE MPAKTUYECKUX U JTa0OPATOPHBIX 3aHATHUH.

B pesynbrare ux BBITOTHEHHUS, 00YYAIONIMICS JOIKEH:

ymembv:

VYnl. [lonb30BaThCst U3BMEPHUTEINBHBIMH TPUOOpaMHU
V2. uamepsaTs mapaMmeTphl JIEKTPUUECKUX Lienen anekTpoodopyaoBanus JICM;
Y 13. npou3BOAUTH MOAOOP AJIEMEHTOB JEKTPUUECKUX IIETIeH U AIEKTPOHHBIX CXEM;

VY n4. cobnroaats Mepbl 6€30MaCHOCTH MPH padboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPHUESCKUMHU
WHCTPYMEHTaMHU;

VY 5 skcmryatupoBaTh 3JEKTPOOOOPYIOBAaHWE M MEXAHM3MBI TIEpeladd JBIKEHHUSI TEXHOJOTUUYECKHX
MallIMH U anmapaTos;

Y1 6 cobupath dMEKTPUUECKUE CXEMBI;

Y1 7 uutaTh NPUHLIUIUATIBHBIE, SJICKTPUUECKHAE U MOHTAKHBIE CXEMBI,

Y1 8 mpou3BOAUTH pacueThl MPOCTHIX ANEKTPUIECKUX LIETeH;

VYo 01.02 ananu3upoBath 3a1auy W/WIH MPOOJIeMy U BBICIATH €€ COCTaBHBIE YaCTH,
Vo0 01.03 onpenensaTe 3Tansl peHieHus 3a1a4u;

VYo 01.05 onpenenats He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsBIATE ¥ 3()(hEeKTUBHO UCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELIeHUs 3aaud U/ UiH
po0JIeMbI;

CO,Z[Cp)KaHI/IC IMPAKTUYCCKUX U Ha60paTOpHLIX 3aHSATUI OPUCHTHPOBAHO HAa MOATOTOBKY 06yqafo1u1/1xc;1 K
OCBOCHHUIO HpO(‘beCCI/IOHaJ'IBHOFO MOAyJIA MTporpaMmbl  ITOATOTOBKH  CHCHUAIMCTOB CPEAHEIO 3BC€HA II0
CIICIHUAJIbHOCTHU K OBJIAACHUIO npod)eccuonwlbnbmu KomnemeHnuuimu.

IIK 1.1. OHpe,Z[CJ'ISITB TEXHUYCCKOC COCTOAHUC CUCTEM U MCXAHU3MOB TIOABECMHO-TPAHCITIOPTHBIX,
JOPOKHBIX, CTPOUTCIIBbHBIX MAIIMH C UCITOJIb3OBAHUEM CPCACTB JUArHOCTUKH,

[1K 1.2. BeinonHsTh periaMmeHTHbIE paO0ThI 10 TEXHUYECKOMY OOCTYKMBAaHUIO U PEMOHTY MOJABEMHO-
TPAaHCHOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MAIIUH U 000pyI0BaHUS

A Takxe GOPpMUPOBAHMIO 00ULUX KOMNEMEHYUIL:
OK 01- BribupaTs crocoObl perieHus 3aaad NpoQecCHOHaNbHON NeATeNbHOCTH MPUMEHHUTENIBHO K
Pa3INIHBIM KOHTEKCTaM;



BrimonHenue o0yJaromuxcs MpakKTUYECKUX U 1a00paTopHbIX padoT nmo yueOHoi aucrumiune «OI1.03
DNEeKTPOTEXHUKA U JICKTPOHUKA) HAIIPABJICHO Ha:

- (opMmupoBaHHE yMEHHI NPUMEHATH IMOJyYCHHbIE 3HAHWUA Ha MPAKTUKE, PEaH3alMI0 €eIUHCTBA
MHTEIJICKTYaJIbHOM U MPAKTUYECKON e TEIbHOCTH;

- popMUpOBaHUE U Pa3BUTHE YMEHUIl: HAOIIOaTh, CPABHUBATH, COMIOCTABIATH, AaHATU3UPOBATH, JI€IATh
BBIBOJIBI M OOOOIICHHUS, CAMOCTOSATENIbHO BECTH MCCIEAOBAHUS, IOJNB30BATHCS PA3IMYHBIMU TPHEMaMu
U3MEpEHU, 0POPMIIATH Pe3yIbTAThI B BUAE TaOJIHII, CXeM, IpauKOB;

- MpuoOpeTeHNe HaBBIKOB PAOOTHI C Pa3IMYHBIMU NIPHOOPAMH, aNIapaTypOH, YCTAHOBKAMHU U JPYTHMHU
TEXHUYECKUMU CPEICTBAMH JUISI TPOBEACHUS OIIBITOB;

- Pa3sBUTHUC HHTCIUICKTYAJIbHBIX YMCHI/Iﬁ y 6y,I[ yiux CIICHHUAJIMCTOB: AHAJIMTHYCCKHUX,
IMPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX.

[pakTrueckue 1 1ab0paTOpHBIE 3aHATHUS TIPOBOMISATCS B PAMKaX COOTBETCTBYIOIIEH TEMBI, ITOCIE OCBOCHHS
JMAAKTUYECKUX €IMHUL], KOTOpbIE 00ECIICUMBAOT HATMUME 3HAHUH, HEOOXOAMMBIX /Il €€ BBIIOTHEHUS.



2METOJAUYECKHUE YKA3AHUSA

Tema 1.1. DiiekTpHYecKOe MOJIE

IIpakTnyeckoe 3ansaTHe Ne 1

Pacuér sxBuBaneHTHOM EMKOCTH OaTapen KOHJIEHCATOPOB
He.]IL: HAaYUYUTHCA paCCUUTBIBATh LCIIH C KOHACHCATOPpaMMU.

Boinosinus padory, Bol Oynere:
ymemy:
VY 7 unTaTh NPUHIUIHAIBHBIE, SJIEKTPUYECKHUE U MOHTAKHBIE CXEMBI;

Y1 8 npou3BOAUTH pacueThl MPOCTHIX ANEKTPUIECKUX LIETeH;

VYo 01.02 ananu3upoBath 3a7a9y W/ WK IPOOJIEMY U BBICTSATH €€ COCTABHBIC YaCTH;
VYo 01.03 onpenensaTh 3Tarbl pelieHUs 3a1a4u;

VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIsBIATH 1 3 (HeKTUBHO HCKATh HHPOPMAIINIO, HEOOXOIUMYIO JUIS PEIICHHS 3a1a49H W/
po0JIEMBI;

BbinoJsiHeHHe PaKkTHYeCKO#l padoThl ciocodcTBYeT (POPMUPOBAHMIO:
[IK 1.1. Onpenenstb TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB MOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTEINIBHBIX MAIIMH C UCIIOJIb30BAHUEM CPEACTB TUArHOCTUKU;

IIK 1.2. Brimoasasats PCrIIaMCHTHBIC pa6OTBI N0 TCXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO U PpEMOHTY MOABCMHO-
TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOXKHBIX MAalllMH 1 06opy)1013aHHsI

OK 01 BeiOupare cmocoObl pelieHus 3anad Npo(ecCHOHANBbHOM JAeATENIbHOCTH NMPUMEHHUTENbHO K
Pa3IUYHBIM KOHTEKCTaM.

MarepuanbHoe oGecnmedeHue: s MPOBEIEHUS MPAKTUUYECKOH paboThl TpedyeTcs Hainuuyue
CHEIHMaJIbHOM JIUTEpaTyphl, UHTEPHET-PECYPCHI.

3aganue:
1. Pemure 3agaun:
1) Yemy paBHA EMKOCTH TUIOCKOTO KOHJIEHCATOPA C KPYTIIBIMU TuTacTHHAMU & 10 MM,

ecnu paccrosiune mexay miactuHamu 0,01 MM, a OTHOCHTENIbHAS AUANIEKTPpUYECKas MPOHUIIAEMOCTh
TUDJIeKTpUKa € = 2,47

2) OmnpeaenuTs SHEPTHIO IIEKTPHUYECKOTO OIS KOHAeHcaTopa eMKocThio 10 Mk®D nipu
HanpspKEeHUH Ha miactuHax 220 B.
3) Ornpenennute SKBUBAJICHTHYIO EMKOCTh OaTapeu u3 TPEX MOCIeI0BaTeIbHO
COEIMHEHHBIX KOHIeHcaTopoB, ecinu C1=C2=C3=3 Mx®.
4) Omnpenenure S3KBUBAJICHTHYIO EMKOCTh OaTapen U3 TPEX KOHJIEHCATOPOB, COETUHEHHBIX
napaenbHo, ecnu Cl=1 Mx®, C2=4 Mx®, C3=5 MxD.
2. Onpenenute 3KBUBAJICHTHYIO €eMKOCTh OaTapen KOH1eHcaTopoB (puc.1).

3. WcxonHpleanHbIe MpUBECHBI B Ta0mIe 1.
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Taomuma 1

No Cl, |C2, |C3, [C4, [C5, 0 Cl, |(C2, |C3, |C4, |[C5,
BapUaHT BapyaHT

cxeM MK MK |MK |MK |[MK cxeM MK |[MK MK |MK |MK

bI (€] (€] (€] ] ] bl (€] 0] 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
8 4 3 4 1 2 2 23 3 3 4 6 1 2
9 1 4 6 3 4 3 24 4 4 6 1 2 3
10 2 6 1 4 6 4 25 1 6 1 3 4 4
11 3 1 2 6 1 6 26 2 1 2 4 6 6
12 4 2 3 1 2 1 27 3 2 3 6 1 1
13 1 3 4 3 4 2 28 4 3 4 1 2 2
14 2 4 6 4 6 3 29 1 4 6 3 4 3
15 3 6 1 6 1 4 30 2 6 1 4 6 4

Iopsaok BbINOIHEHUS PadOThI:
1. [lepenucaTh UCXOIHBIE TAaHHBIE CBOETO BapHaHTa
2. HaiiTi HeM3BeCTHBIC 3HAUCHUS
Xon pa6orsI:
1. [TepedepTuTth cxeMy JUIsl CBOCH 3aa4n
2. [Tosb3ysch TEOPETHYIESCKHM MaTEPHAIIOM JICKITUH PEIIUTh 3a/1a9y
3. [IpenoctaBuTh pe3ynbTaT Ha MPOBEPKY MPEMOABATEINIO.
dopma npeacTaBJieHus pe3yJabTarTa:
Otuer o paboTe TOMKEH COAEPKATh:
a) HaMEHOBaHUE Pa0OTHI U 1IEeTh PabOTHI;
0) MCXO/AHbIE TaHHBIE AJIs pacyeTa (110 BapHaHTaM);B) CXEMY
3JEKTPUYECKOH 1eNH;
T') pe3yJIbTaThl Pacu€TOB; ) BHIBOIBI

o pabore.

Kpurepun onenku:
OLIGHKa COTJIMYHO» CTABUTCA, C€CJIU 3aJaHNEC BBIIIOJIHCHO BEPHO.
OLIGHKa «XOpOoMIO» CTABUTCA, CCJIM OOMMYIICHA OAHA UJIU ABC OH_II/I6KI/I, OpUBCAIINEC KHCIIPABUIIBHOMY
pe3yibTary.




OHGHKa «KYHOBJICTBOPUTCIIBHO» CTAaBUTCS, €CJIIN IPUBCACHO HEIIOJIHOC BBIIIOJTHCHUEC SaI[aHI/IH.OHeHKa
«HCYHOOBJICTBOPUTCIILHO» CTABUTCA, CCJIN 3aJaHUC HC BBIIIOJIHCHO.



Tema 1.2. DjexkTpuyecKue Menu MOCTOSIHHOIO TOKA

IpakTHyeckoe 3ansaTue Ne 2

Pacuér nenei co cMeaHHbIM COCIMHEHUEM PE3UCTOPOB METOJIOM «CBEPTHIBAHUS»

Henan:

- HAY4YUTHCS «CBOPAYUBATHY JEKTPUUYECKYIO LIETIh CO CMEIIAHHBIM COEIMHEHUEM PE3UCTOPOB,
OnpeJIeNsATh 00111ee COMPOTUBIICHUE TIEIH.

BoinosinuB padory, Bel Oyjaere:

ymembw.

yI[ 7 auTaTh NPUHOHUIIHAAIBHBIC, SJJICKTPUUCCKUEC 1 MOHTAXKHBIC CXCMBI;

VY1 8 npon3BOAUTH pacueThl MPOCTHIX IEKTPUUECKUX IIETeH;

VYo 01.02 ananu3upoBath 3a7a9y H/WIA IPOOJIEMY U BBLICISATH €€ COCTAaBHBIC YaCTH;
VYo 01.03 onpenenars Tanbl peuieHus 3a1a4u;

VYo 01.05 onpenenats HeOOXOIUMBIE PECYPCHI;

VYo 01.08 BbIsBIATH 1 3 (HeKTUBHO HCKATh HHPOPMALINIO, HEOOXOIUMYIO JUIS PEIICHHS 3a1a4H W/
po0JIEMBI;

BeinosiHeHHe npakTH4YecKOi padoThl cioco0CTBYeT (POPMUPOBAHUIO:
[IK 1.1. OnpenensiTe TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB IIOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCJIbHBIX MAalIMH C UCIIOJIB30BAHUCM CPCACTB IUAIrHOCTUKU,

[IK 1.2. BpImonHsTh periamMeHTHble paboOThl MO TEXHUYECKOMY OOCITYXKMUBAaHUIO M PEMOHTY MOJbEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 BeiObupats crocoObl pemnieHust 3agad Npo(ecCHOHATBHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTAM.

MarepuanbHoe odecniedeHue: sl IPOBEACHUS IPAKTUYECKON pabOThl HATMYHUE CIIELUATbHBIX
MaTepuaioB U 000pyI0BaHuUs HE TpedyeTcsl.

3ananme: Ormnpenenute oblIee CONPOTUBICHUE LEMU Pe3ucTOpoB. CXeMBbl 3IEKTpUUECKUXIIeTei
npuBeeHbI Ha pucyHke 1. MicxonHplie naHHbBIe BApHAHTOB MPUBEICHBI B Ta0IHIIE 2.

Tabmuma 1

Bapuant Ne cxembl R1 R2 R3 | R4 R5 |[R6 R7 | R8 R9
1 1 9 13 28 2 8 [15 22 | 18 -
2 2 8 9 16 6 9 11 7 4 -
3 3 4 4 7 19 9 [12 27 2 1
4 4 5 10 7 17 10 4 5 11 29
5 1 10 2 1 7 2 9 2 16 -

6 2 6 9 24 1 4 7 4 8 -

7 3 3] 2 27 9 4 5 26 6 22




8 4 3 1 4 4 |10 8 18 11 3
9 1 6 15 5 | 16 8 5 3 16 -
10 2 7 15 10 6 4 |11 20 4 -
11 1 4 8 6 | 14 1 |12 8 14 -
12 2 8 13 20 | 10 7 7 18 6 -
12 N -
13 3 9 15 26 5 1 2 1 2 20 7
1 | I[ 3 ] s 4 | I
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Cxema 1 Cxema 2

I
15 |
; 49
6 5
Cxe;la3 u Cxema 4

Pucynok 1
INopsinok BbINOJTHEHHUS PadOTHI:
1. U3yunre BuABI COETUHEHUS COIPOTUBICHUM.
2. N3yuute cxeMy AJisi CBOETO BapHaHTa, IEPEUEPTUTE, U BHIITUIINTE TAaHHBIE.
3. Haiinure sxBuBaneHTHOE (0011I€€) COMPOTUBIICHUE.
Xon pa6oTsI:

L
1. Paso6eiite OeIb Ha Y4aCTKH, I'’I€ €CTh TOJIBKO MOCICAOBATCIIBHOC, UJIX TOJIBKO IMapaljIC]IbHOC

coeauHeHue. CIIOKUTE ITH COMPOTHUBIICHUS B COOTBETCTBUU C IPABHIIAMH.

2. HaunuTe cBOpauyMBaTh CXEMy C KOHIIA (HA4aJloM CXEMBbI SIBIISICTCS MECTO, Kyla MOIaeTcs
HaIpsHKEHUE).

3. CBopaumBaiiTe CXeMmy JI0 TeX MOp, TOKa HE OCTAHETCS OJTHO, YKBUBAJICHTHOE COIIPOTUBIICHUE.

dopma npeacTaBJeHNs pe3yabTaTa
Otuet no paboTe TOHKEH COAEePKaTh:

a) HaMMEHOBaHHE pabOTHI U 1ETbh PadOTHI;

0) McXo/aHbIE TaHHBIE AJIs pacyéTa (110 BapUaHTaM);B) CXeMY
IEKTPUYECKOM LIeTH;

I') pacyéThl.

Kpurepun ouneHku:

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

O1eHKa «XOpOIIO» CTAaBUTCSI, €CIIM XO/1 BBINOJIHEHHS 3aJaHHUsl BEPHBIH, HO ObUIa JOMYIIEHA0IHA
WM JIB€ OLUIMOKY, MPUBEALINE K HEMPAaBUIbHOMY PE3YJIbTaTy.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIHM IPUBEACHO HETIOJIHOE BHINOJIHEHNUE 3aJaHUsl.
OrneHka «HEeyI0BIETBOPUTEIBHO» CTABUTCSI, €CIIM 3a/JaHUE HE BHITIOJIHEHO



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 untaTh NpUHIUIHAIBHBIC, TIEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

Y1 8 npou3BOIUTH PACUEThI MPOCTHIX AMEKTPUICCKUX LETIEH;

VYo 01.02 ananu3upoBath 3a7a9y W/ WK IPOOJIeMy U BBICTSATH €€ COCTaBHBIC YaCTH;
VYo 01.03 onpenensats 3Tanbl pelieHUs 3a1a4u;

VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BorsiBiATh U 3(h(hekTHBHO NCKAaTh HHOPMAIIHIO, HEOOXOAUMYIO JUIS PELICHUS 3aa9 H/HITH
poOJIEeMBlI;

BoinosiHeHue npakTUu4ecKoil padoThl cnoco6cTBYeT (POPMUPOBAHUIO:
[1K 1.1. Onpenenars TEXHUYECKOE COCTOSHUE CUCTEM U MEXaHU3MOB IMOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTENbHBIX MAIIMH C UCTIOJIB30BAHUEM CPEACTB IUATHOCTUKU;

IIK 1.2. BeImomHsATh periaMeHTHBIE paOOThl MO TEXHUYECKOMY OOCTYKMBAHHIO U PEMOHTY IOJBEMHO-
TPAaHCHOPTHBIX, CTPOUTENbHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Mmpo(ecCHOHANBHON JeATENbHOCTH HPHUMEHUTEIBHO K
Pa3INYHBIM KOHTEKCTaM.

MarepuanbHoe olecmedeHue: I TPOBEACHUS NPAKTUYECKOH pabOThl HAIWYHME CHEIHaTbHBIX
MaTepHaoB U 000PYAOBaHUS HE TpeOyeTCs.

3aganme: OrmpenenuTs TOKH B IIETIA: METOAOM Y3IIOBBIX M KOHTYPHBIX YPaBHEHUH, METOIIOM
HAJIO)KEHUs, METOJ0M Y3JIOBOTO HAaNpsDKEHUS, METOAOM KOHTYpHbIX TOKOB. CocraBbTe OanaHc
MoITHOCTeH. CXeMBI AIIEKTPUUYECKHUX IeTel MpUBEIeHBl Ha pucyHke 3. VIcXoHbIe TaHHBIE BapHaHTOB
npuBeneHbl B Tabnuiie 1.

Tabmuma 1

BapuanTt Ne Ei, [Es, R1, Rz, [Rs, BapuanTt Ne Ei, | E;, R1, [R2, |Rj3,
cxemst | B B |[Om [Om |Om cxembl | 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 P2 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 9) 20

5 1 140 60 5 1 24 20 2 110 B0 P2 1 21

6 2 150 |70 4 1 25 21 1 100 80 3 1 22

7 3 140 80 3 2 20 22 2 110 70 4 2 23

8 4 130 [70 2 1 21 23 3 120 60 5 3 24

9 1 120 60 1 2 22 24 4 130 50 4 4 25

10 2 110 50 1 3 23 25 1 140 60 3 9) 20




— N ™ [T (IO
N AN N [N | N
<t 9 N[ [N
AN [ |4 &N ™M
o o © O |©
I~ |00 |~ [© (1O
o O o O |©O
n < o (N (-
o T B R K B K |
N [N
O [~ |0 & O
N N N [N ™
< | O [« (N
N N N [N | N
< B0 M (I (-
N M (0 <
o O O O |O
O [~ |© |16 [©
o O O |© |©
O |+ N O |
o I K e M K e O e O o |
— N [ [ [
— N ™M < (1O
- [ | |




e

ORGD

Cxema Nel Cxema Ne2 Cxema Ne3
Cxema Ne4Pucynok 1

IHopsinok BbINOJHEHUS PA0OTHI:
1. [lepenucaTh UCXO/IHBIE IaHHBIE CBOETO BapraHTa
2. HaiiTu Hen3BeCTHBIC 3HAYCHHUS
Xon padoTsI:
1. IlepeuepTuTh CXEMy Ui CBOEH 3a1a4u
2. [Tonb3ysch TEOPETUUECKUM MaTEPUAIOM JICKIIUH, PEIIUTD 3aa4y
3. [IpenoctaBuTh pe3ynbTaT Ha MPOBEPKY MPEMOJABATEINIO.

®opma npeacTaBIeHus pe3ybTaTa

Otuer 1o paboTe JOIKEH CONEPIKATD:

1) HaMMEHOBaHuE paboTHI U 1ENIb PabOTHI;

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

1) BBIBOJIBI 10 padoTe.

Kpurepun onenkn:

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

OreHKa «XOpOIIO» CTABUTCS, €CIHM XO/] BHIIIOJIHEHUS 33/1aHUS BEpHBI, HO ObUIA IOMYIIEHA0IHA UITH
JIBE OIMOKH, MPUBE/IIINE K HETIPABUILHOMY PE3YIIbTaTYy.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CIIM IPUBEACHO HETIOJIHOE BBINOJIHEHNE 3aJaHUSl.
OneHka «HEy0BJIETBOPUTEIBLHO» CTABUTCS, €CIIH 3aJJaHUE HE BBITIOJIHEHO.

Tema 2.1. MarHuTHOe 10JI€, €TI0 XapPAKTEPUCTUKH

IIpakTnyeckoe 3ansaTne Ne4 Pacuér MarHuTHBIX Henei
He.Hl): HAYUYUTHCA paCCUUTBIBATh MArHUTHBIC LCIIU ITOCTOSIHHOT'O TOKA.

Beinosnus patdory, Bel Oynere:
ymems:
y)l 7 9uTaTh MPUHOHUIIAAIBHBIC, DJJICKTPUUCCKHUE U MOHTAXKHBIC CXEMEIL,

V1 8 npou3BOUTH pacueThl MPOCTHIX IEKTPUUECKUX LETEH;

Vo0 01.02 ananu3upoBath 3a1a4y W/ WK MPoOJIEeMy U BBIIETATh €€ COCTaBHBIE YaCTH;
Yo 01.03 onpenensaTe 3Tanbl pelieHus 3aa4u;

VYo 01.05 onpenenstb HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BorsBiATE ¥ 3(h(heKTUBHO UCKATh MH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELICHUS 334l H/UITH
poOJIeMBlI;



BoinosiHeHHne npakTH4YecKoi padoThl cnocoOcTBYeT GOPMUPOBAHNIO:
[IK 1.1. Onpenensars TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB IMOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOMTENBHBIX MAILUH C UCIIOJIb30BAHUEM CPEJCTB IMarHOCTUKU;

[1K 1.2. BbINonHATH periaMeHTHble paboThl MO TEXHUYECKOMY OOCIYKMBAaHUIO M PEMOHTY MOJABEMHO-
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX MAIITUH ¥ 000PYIOBAHUS

OK 01 BeiOupare crocoObl perieHuss 3amad  MpoPEeCCHOHAIBHOM ACSITEIBPHOCTH MPUMEHUTEIBHO K
pPa3IMYHBIM KOHTEKCTaM.

MarepuanbHoe o0ecniedeHue: JUIsi IPOBEICHUS IPAKTUYECKON paObOThl HAJTMYUE CTICIUATBHBIX
MaTepHaoB U 000PYAOBaHUsS HE TPeOyeTCsl.

3aganue:
Pemmwre 3amaun:

1 Kaxkum gomkeH ObITh HAMAarHWYMBAIOUINI TOK KaTYIIKH HHIYKTUBHOCTH, uMeromieit 200
BUTKOB, YTOOBI €€ HAMAarHUYHMBAFOIIAsl CHJIA CO3/IaJIa B YYT'YHHOM KOJIbIIE MATHUTHBINA TTOTOK
0,000157 B6? Cpennuii paguyc 4yryHHOTO KOJIblia 5 CM, a IUaMEeTpP €ro CeYeHus 2 CM
(pucyHOK 3).



2 3aMKHyTas MarHUTHas 1enb (PUCYHOK 4) BBINMOJTHEHA U3 TIJIACTUH TPAaHCPOPMATOPHOU CTaJIH.
CKOJIBKO BUTKOB JIOJDKHA UMETh KaTymika ¢ TokoMm 0,5 A, 4ToOBI co371aTh B CEPACUHHUKE
MarguTHeIi notok 0,0016 B6?

3 MarnuTHas 1enb, H300paKeHHAs HAa PUCYHKE 5, aHAJIOTMYHA MATHUTHOW 1SN MPEbITYIIET0
IIpuMepa, 3a UCKIIOUYEHUEM TOT0, YTO OHA UMEET BO3AYIIHBIN 3a30p 5 MM. Kakumu 10mKHbI
OBITH HAMArHWYMBAIOIAs CUJIA M TOK KAaTYILIKH, YTOOBl MArHUTHBIN MOTOK OBLT TAKUM K€, KaK
U B IpensIayieM npumepe, To ects 0,0016 B6?

4 PacueToMm HaiIeHO, YTO MarHUTHBIN NTOTOK TpaHchopmaropa 72000 Mkc. TpeOyetcs
paccuuTaTh HAMAarHUYMBAIOIIYIO CHITY M HAMArHUYMBAIOIIMIA TOK IEPBUYHON OOMOTKH,
nmeromieit 800 BuTkoB. B cepieunuke Tpancopmaropa umeercs 3azop 0,2 mm. Pazmepbl
cepaedHrKa TpaHchopMaTopa [OKa3aHbI Ha pucyHke 6. CedeHue cepaeunnka 6 cm’.
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Pucynok 3 — Pucynok 4 — Pucynoxk 5 - MarauTHast M
MarauTHas nenbK MarauTHas 1emnb K ETbK Pucynox 6 - MarnnTHas
3ajgaue 1 3a1aue 2 3amaye 3 HCHBK
3ajgaue 4

Ilopsinok BbINOJIHEHHS PadOTHI:
1. [lepenucaTh UCXOIHBIE IaHHBIE CBOETO BapHaHTa
2. HaiiTu Heu3BecTHbIC 3HAUCHHUS

Xoxa padoThI:
1. IlepeuepTuTh CXeMy Ui CBOEH 3a1a4u
2. [Tonb3ysich TEOPETUUECKUM MaTEPHATIOM JIEKIIUU PEUIUTh 3a/1a4y
3. [IpenocTaBuTh pe3ysbTaT Ha MPOBEPKY MPETIOIABATEITIO.

®opma npeacTaBJieHNs pe3yJbTaTa

Otuet no paboTe TOHKEH COAEePKaTh:

a) HaMMEHOBaHUE paboThI U LieIb pabOThI;0) UCXOIHbIE
JTaHHBIE JJIs pacueTa;

B) pe3yJIbTaThl PACUCTOB;T) BBIBObI

o pabore.

Kpurepun onenkn:

OHGHK& COTJIMYHO» CTABUTCA, €CJIN 3aJaHNEC BBIIIOJIHCHO BEPHO.

OreHKa «XOpOoI1I0» CTABUTCS, €CJIM XO/I BBIOJIHEHHUS 3aJaHUs BEPHBIH, HO Obla JOMYyIIeHA0AHA UITH
JIBE OIIMOKM, MPUBEIIINE K HEITPABUILHOMY PE3YNIbTaTy.

OneHka «yA0BIETBOPUTENIBHOY CTaBUTCS, €CJIN IIPUBEACHO HEMOJIHOE BBINNOIHEHHE 3aaHus. OLeHKa
«HEYAOBJIETBOPUTEIILHO» CTABUTCSI, €CIIM 3a/laHNE€ HE BBIIIOJHEHO.

Tema 3.1. DnekTpryecKue Henu NepeMeHHOr0 TOKa

IIpakTnueckoe 3ansaTue NeS

Pacuér mapamerpoB ogHO(}a3HOI LIenH epeMeHHOro ToKa
Iesb: HayYUTHCA PACCUUTHIBATH ApaMeTPbl 0JHO(DA3HOM LIeNH NEPEMEHHOT0 TOKa.

Boinosinus padory, Bbl Oynere:



yMemy:
VY1 7 uutaTh NpUHLUUIUAIBHbIE, SJIEKTPUUECKUE U MOHTAKHBIE CXEMBI;

Y1 8 mpou3BOIUTH PACUEThI MPOCTHIX ANEKTPUICCKUX IIETICH;

VYo 01.02 ananu3upoBath 3a7a9y W/ WK IPOOJIeMy U BBICTSATH €€ COCTaBHBIC YaCTH;
VYo 01.03 onpenensats 3Tanbl pelieHUs 3a1a4u;

Yo 01.05 onpenensaTs HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BorsBATh U 3(h(hekTHBHO HCKaTh MH(OPMAIHIO, HEOOXOAUMYIO JUIsl PEILICHHS 3a/1a41 W/ IITH
poOJIEeMBI;

BrinoJiHeHHe NpaKkTHYeCKOil padoThI cliocoOCcTBYeT GOPMUPOBAHMIO:
[1K 1.1. Onpenenars TEXHUYECKOE COCTOSHUE CUCTEM U MEXaHU3MOB MOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCJIbHBIX MAlIMH C UCIIOJIB30BAHUCM CPCACTB IUAIrHOCTUKU,

[IK 1.2. BeImonHsATh periaMeHTHBIE paOOThl MO TEXHUYECKOMY OOCTYKMBAaHHIO U PEMOHTY IOJBEMHO-
TPAaHCHOPTHBIX, CTPOUTENbHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Mpo(ecCHOHANBHON JEATENbHOCTH MPUMEHHUTEIBHO K
Pa3ITUYHBIM KOHTEKCTaM.

MarepuaiabHoe o0ecniedeHue: sl IPOBEICHUS IPAKTUICCKON paObOThl HAJTMYUE CIICIIHATBHBIX
MaTepualioB U 000pYyI0BaHUsI HE TpeOyeTcsl.

3aganue: NpPOM3BECTU PACUET [TapaMETPOB LIENH IEPEMEHHOIO TOKAa B COOTBETCTBUU C
MCXOJHBIMU JaHHBIMH BapuaHTa B Tabmuie 1:

Tabnuna 1
Bapuant I, A f, ' 2\, Tpaj.
1 57 51 -9
2 79 94 -9
3 112 32 14
4 295 64 6
9) 172 58 18
6 77 93 -66
7 163 27 68
8 152 41 -49
¢ 237 84 60
10 219 40 -46
11 7 23 -27
12 213 83 46
13 36 41 -28
14 176 17 -52
15 152 51 -58
16 193 63 -56

ITopsinok BeINOJHEHHS padoOTHI:



1. IlepenucaTh UCXOAHBIE NaHHBIE U1 CBOETO BapUaHTa

2. [IpousBecTu pacueT napaMeTpoB

3. HauepTuTh KpUBYIO H3MEHEHUS BETMUUHBI BO BPEMEHHU (CHHYCOHTY), a TaK K€ BEKTOPHYIO
JMarpaMMy B COOTBETCTBUU C ITapaMETPAMH.

Xon padoTsI:
1. Ilepenuinre UCXOIHBIE JaHHBIE
2. Ompeznenure CleAyroOIUe NapaMeTphl: aMIUIUTY/JHOE 3HaU€HHE TOKa; IEPUOJ; YIIIOBYIO
4acToTy.
3. 3anuIunTe BhIpaXKEHUE JUIsl MTHOBEHHOT'O 3HaU€HMsI TOKa
4. HauepTuTe cuHyCcOMly, OTMETHUB Ha HE MEepHOJ], HAuYaJIbHYIO (pa3y, aMIUIUTYIHbIE 3HAUCHHUSL.
5. HauepTute BEKTOpHYIO 1UarpaMMy TOKa, I0JIb3YysICh TPAHCIIOPTHPOM.

®opma npeacTaBiIeHus pe3ybTaTa
Otuer 1o paboTe JOHKEH COJIEPIKATh:

a) HaMMEHOBaHUE pabOoTHI U 1ENb PA0OTHL;0)
MCXOJIHBIC JTaHHBIC JJISl pacyeTa;

B) pe3yJbTaThl PaCYETOB; YEPTEIKHUT)
BBIBOJIBI 10 padore.

Kpurepum ouenkmu:

OueHKa «OTJIIMYHO» CTABUTCS, €CIIU 33JIaHUE BBIIIOJIHEHO BEPHO.

OreHKa «XOpOIII0Y» CTABUTCS, €CJIM X0/ BHIIIOJIHEHUS 3aJaHHs BEPHBIH, HO ObLIa JOMYIIEHA0 HA WK
JIBE OITMOKY, MPUBEAIINE K HEMPABUILHOMY PE3YJIbTATY.

OHCHK& «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIN IPUBCACHO HCIIOJHOC BBIIIOJIHCHUC 3a/JaHUS.

OI.[CHKa «HCYIOBJICTBOPUTCIIBHO» CTABUTCH, €CJIN 3aIaHUC HE BBIIIOJIHCHO.

IIpakTnyeckoe 3ansaTue Ne6

PacuyéT nenu nepeMeHHOro ToKa co cMemaHHbIM conporuBieHuem R,L u R,C

I_[e.m): HAaY4YUTBCA  paCCUUTBIBATH OI[HO(l)a?)HI)Ie e TIMnEepeMCHHOTO TOKa CO CMCIIAHHBIM
COIIPOTUBJICHUEM.

Beinosnus padory, Bel Oyznere:
ymems.
YI[ 7 auTaTh MPUHIUITHAIIBHBIC, DJICKTPUICCKUC U MOHTAXKHBIC CXCMbI;

VY1 8 npon3BOAUTE pacdyeThl MPOCTHIX IEKTPUUYECKHX IIeTIEH;

VYo 01.02 ananu3upoBats 331a4y U/HIK NpoOIeMy U BBIICIATH €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenensaTe Tamnbl peuieHus 3a1a4u;

VYo 01.05 onpenenstb HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoIBIATE U 3(h(hEeKTUBHO UCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELICHUs 3aaud U/ UiH
po0JIeMbI;

BrinosiHeHHe NpakTUYeCcKoi padoThl criocodcTByeT GOPMHUPOBAHUIO:
[IK 1.1. OnpenensiTe TEXHUYECKOE COCTOSTHUE CUCTEM U MEXAHU3MOB ITOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTENbHBIX MAIIMH C UCIOJIb30BAHUEM CPEACTB TUATHOCTUKU;

IIK 1.2. BeImonHsATh periaMeHTHbIE paOOThl MO TEXHUYECKOMY OOCTYXHBAaHMIO U PEMOHTY IOJBEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MAIIUH U 000py10BAHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANBHON JAEATENbHOCTH MPUMEHHUTENIbHO K
Pa3IMYHBIM KOHTEKCTaM.

MarepunanbHoe oOecmeyeHHMe: i IPOBENEHUS IPAKTUYECKOW padOThl HaJIWYME CIELHATIbHBIX



MaTepHaioB U 000PYyI0BaHHS HE TpeOyeTcs.

3aganue:

B nienu ¢ mepemennpiM HanpsbkeHueM U u ctangaptHoi yactoToi 50 ' BKIIFOYEHBI MTOCIIEIOBATEIBHO
AKTUBHOE COMPOTHBIIEHUE R, KaTymika MHIYKTUBHOCTH C CONPOTHBICHHEM X| JINOO KOHIEHCATOP C
émkocthio C. OnpenenuTh TOK B IETH, HAIPSHKCHUE Ha 3JIEMEHTAaX, IOCTPOUTh BEKTOPHYIO IHarpamMmmy.

OnpenenuTh aKTUBHYIO, PEAKTUBHYIO U MOJIHYIO MOIIHOCTH. VIcXo1HbIe qaHHbIe B TabmIe 1.

Tabmuma 1

Bapuautr |U, B R,Om [ XL,Om |C, MkD 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

3) 150 40 30 - 20 200 10 - 110

6 160 10 35 - 21 100 15 - 120

U 170 15 40 - 22 120 20 - 130

8 180 20 45 - 23 130 25 - 140

0 190 25 - 150 24 140 30 35 -

10 200 30 - 160 25 150 25 40 -

11 100 35 - 20 26 160 30 45 -

12 120 40 - 25 27 170 35 50 -

13 130 45 - 30 28 180 40 20 -

14 140 50 - 70 29 190 45 25 -

15 150 30 - 80 30 200 50 30 -
Iopsinok BbINOJIHEHUS PA0OTHI:
1. Brinuiure qaHHBIE B COOTBETCTBUU C BAPUAHTOM.
2. [IpouzBenute pacueTsl TOKa, HAMPSHKEHUI HA 3JIEMEHTAX, U MOIIHOCTEHN IIENU NEPEMEHHOTO TOKa
3. [TocTpotite B MacmiTabe BEKTOPHYIO AHArpaMMy.
Xoa pa0dorsI:
1. Haueptuth cxemy 351€KTpUUECKOM 1IeNH B COOTBETCTBUU C BAPHUAHTOM.
2. [IpouzBecTu pacyeT TOKa, HAMPSXKEHU, MOIIIHOCTEN B COOTBETCTBUU C TEOPETUUECKUM MATEPUATIOM.
3. [TocTpouTh BEKTOPHYIO MAarpaMMy: CHauyaja OTKJIA/IbIBAETCS BEKTOP TOKA, 3aT€M BEKTOP aKTUBHOI'O

NMagCHWA HAIIPSKCHUSA. Z[a.nee OTJIOXKHUTH BEKTOP PCAKTUBHOI'O MaJACHUA HAIIPSAXKCHUSA.

[IpousBecT reOMETPUUECKOE CIOKEHUE ITUX JIBYX BEKTOPOB: CYMMAapPHBII BEKTOP JOJIKEH
COBIIAJIATh C PACUETHOMN BETMUYMHOW HAMPSHKEHUS.




®opma npeacTaBJeHNs pe3yJIbTaTa
OTueT 1o paboTe TOKEH COJePKATh:

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

)K) pe3ybTaThl PacuCTOB;3)

BBIBOJIBI IO padoTe.

Kpurepum ouenku:

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

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

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

IIpakTuyeckoe 3ansiTue Ne7

Pacuér nenu nepeMeHHOro Toka co cMemaHHbIM conporusiaeHuemM R,L,C. IlocTtpoeHueBekTOPHOM
AHATPAMMBI.

Iesb: HayuyuTbCA PAacCUUTHIBATh OAHOGA3HbIE LIENU MEPEMEHHOI0 TOKAa CO CMEIIaHHBIM
CONPOTUBIICHUEM, U CTPOUTH BEKTOPHYIO JUArpaMmy JUIsl TAKOU LIETIH.

Boinosinus padory, Bel Oyaere:
ymemy:
Y1 7 uutaTh NPUHLUIUATBHbBIE, SJICKTPUUECKAE U MOHTAXKHbBIE CXEMBI,

V1 8 Ipou3BOIUTE pacdyeThl MPOCTHIX IIEKTPUUECKUX TETICH;

VYo 01.02 ananu3upoBats 33134y U/1iIu NpoOIeMy U BBIICIATH €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenenars Tanbl peuieHus 3a1a4u;

VYo 01.05 onpenenars He0OOXOUMBIE PECYPCHI;

VYo 01.08 BbIABAATH U 3 (PEKTUBHO UCKATH UH(OPMALINIO, HEOOXOJUMYIO JUIsl pEIICHUs 3a/1auk U/ UTu
po0JIeMbl;

BeinosiHeHHe npakTHYecKOi padoThl cnocodOcTBYeT GOPMUPOBAHUIO:
[IK 1.1. OnpenensiTb TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB MOBEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCIIbHBIX MAIlIMH C UCIIOJIB30BAHUEM CPEACTB TUAIrHOCTUKU,

[1K 1.2. BbINONHATH perjiaMeHTHblE pabOThl MO TEXHUYECKOMY OOCIYKMBAaHUIO M PEMOHTY MOJABEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupats cnocoObl pemieHuss 3agad NpodecCHOHAIbHOW AESTEIbHOCTH NPUMEHHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

MatepuanbHoe obecniedeHue: I IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEITUATIBHBIX
MaTepuaioB U 000pyIOBaHuUs HE TpeOyeTcs.

3ananue:

1. B menum c mnepemeHHbIM HanpsbkenneM U wu  craHgaptHoit yactotoir S0IT  BKIIOYEHBI
MOCJIE0BATEIbHO AKTUBHOE COIMPOTUBIICEHHE R, KaTylllka WHIYKTUBHOCTA C CONPOTUBICHHEM X| U
KOHJIEHCATOp € conpoTuBiIeHUeM XC. OnpenenuTs TOK B LIETH, HAMPSKEHUE Ha 3JIEMEHTaX, MOCTPOUTh
BEKTOpHYIO auarpammy. ONpenesnTh AaKTUBHYIO, PEAKTUBHYIO W MOJIHYIHO MOIIHOCTH. FcxomHbie
aHHBIE B TA0IHIE 6.

Tabmauia 6



Bapuant U, B R, Om AL, Xc, BapyaHT UB R, Om XL, C, Mx®
Om OMm Om
1 50 23 |36 32 16 60 6 31 33
2 70 14 |48 50 17 80 14 10 38
3 90 10 |17 11 18 100 6 54 48
4 110 5 21 57 19 120 19 33 43
5 130 19 |53 34 20 140 24 23 46
6 150 20 59 23 21 160 20 27 50
7 170 14 (34 15 22 180 17 58 39
8 80 6 1[50 54 23 200 23 52 59
9 100 21 |37 60 24 100 13 6 46
10 120 7 |16 48 25 110 11 22 40
11 140 19 |26 31 26 120 11 8 53
12 160 16 |50 20 27 130 |14 37 48
13 180 14 51 44 28 140 |20 52 10
14 200 10 [15 21 29 150 |6 23 59
15 220 13 |39 60 30 160 |20 30 33

TOKa.




Iopsinok BbINOJHEHHUS PA0OTHI:

1. Bemmmiure JaHHBIC B COOTBETCTBUHU C BAPUAHTOM.
2. HpOH?:BGI[I/ITC pacdeThl TOKa, HaHpH)KeHI/Iﬁ Ha 3JICMCHTAax, " MOH.[HOCTCﬁ LEIu IEPEMCHHOI'O

3. IlocTpoiite B Macmrabe BEKTOPHYIO AUATPaAMMY.

Xoxa padoThI:

1. HauepTuth cxeMy 3J€KTPUUECKOM 1IENHU B COOTBETCTBUU C BAPUAHTOM.

2. IlpousBecTu pacueT ToKa, HaNpsKEHNUH, MOIIHOCTEH B COOTBETCTBUU C TEOPETUUYECKUM
MaTEPUAJIOM.

3. IlocTpouTh BEKTOPHYIO AHarpaMMy: CHauaia OTKIIAIbIBAETCS BEKTOP TOKA, 3aTEM BEKTOP
AKTUBHOTIO MaJeHUs HanpspbKeHus. Jlanee OTIIOKUTh BEKTOPBI PEaKTUBHBIX [1aJJCHUI HANIPSHKCHUN Ha
KaTylIKe U KoHJeHcarope. [IponsBecT BoIlUMTaHNUE PEAKTUBHBIX NAJCHUN HAIPSKEHUM, a 3aTeEM
TFEOMETPUUYECKOE CIIOKEHNE aKTUBHOTO M PEAKTUBHOI'O BEKTOPOB: 3TOT CYMMAapHBII BEKTOP JOJDKECH
COBIIAJATh C PACYETHOMN BEIMYUHON HAIIPSIKECHUS.

dopma npeacTaBiIeHus pe3ybTaTa
Otuer 1o paboTe JOMHKEH COJIePIKATh:

1) HaMEHOBaHUE pabOTHI U 1ENTh padOTHI;
K) MCXOJIHBIC TaHHBIE [T PacyeTa;

J) pe3yJIbTaThl PacueTOB;

M) BBIBOJIBI 110 paboTe.

Kpurepun ouneHku:

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

OreHka «XOpOIIO» CTABUTCS, €CIHM X0/ BHIIIOJIHEHUS 3a/1aHUS BEpHBIH, HO ObLIa I0MYyIIEeHA
OJlHa WX JIB€ OUIMOKH, IPUBE/ILINE K HEPABUILHOMY PE3YJIbTaTYy.

OneHka «yA0BIETBOPUTEIBHO» CTABUTCS, €CJIU IIPUBEICHO HEIIOJIHOE BBINOJIHEHUE 3aJaHUS.

OneHka «HEey0BIETBOPUTEIBHOY» CTABUTCS, €CIH 3a/1aHNE HE BBIITOJIHEHO.

Tema 3.2. Tpex¢azubie nenu

IIpakTuyeckoe 3ansaTue Ne§

Pacuér Tpéxda3Hoi uenu nepeMeHHOro ToKa
Heab: HayuYUTHCS pacCUUTHIBATH OJHO(A3ZHON LIENU TEPEMEHHOTO TOKA.

Boinosinus padory, Bel Oynere:
ymemy:
V1 7 untaTh NpUHIUIUAIBHBIC, STEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

VY1 8 npon3BOANTE pacyeThl MPOCTHIX MNEKTPUUECKUX 1IETEN;

VYo 01.02 ananu3upoBats 331a4y U/HiIu NpoOIeMy U BBIICIATH €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenenars Tansl pelIeHUs 3a4a4u;

VYo 01.05 onpenenats He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsBAATH U 3 (PEKTUBHO MCKATh HH(POPMALINIO, HEOOXOJUMYIO JUIsl pEIICHUS 3a1auk U/ 1N
poOIeMBbl;

BoinosiHeHHne npakTHYecKOi padoThl cnocoOcTBYeT GOPMUPOBAHUIO:
[IK 1.1. Onpenensars TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB II0JJbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOMTENBHBIX MAIUH C UCIIOJIb30BAaHUEM CPEICTB JUATHOCTHKHY;



IIK 1.2. BpImonHsATh periaMeHTHbIE paOOThl MO TEXHUYECKOMY OOCITYKHBAaHUIO U PEMOHTY IOJBEMHO-
TPAaHCIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibuparp crocoObl pemieHus 3aaad NpoPEecCHOHANBHON AEATENBHOCTH MPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

MarepuanbHoe o0ecniedeHue: ISl IPOBEJCHUS IPAKTUYECKON paObOThl HATMUUE CTICIUATBHBIX
MaTepHajoB U 000PYAOBaHUs HE TpeOyeTCsl.

3aganue:

[Ipu€MHUK SJIEKTPOIHEPTHUHU, COCAUHEHHBIM 3BE3/I0H, BKJIOYEH B CE€Th C JIMHEWHBIM ((a3HBIM)
HanpspkenneM U. Omnpenenurte JnuHEWHbIE W (Qa3HbIE TOKH, AaKTHBHYIO, PEAKTHBHYIO U TOJTHYIO
MOIIIHOCTDH Bcel 1enu. [lo maHHBIM CBOETO BapHaHTa 3apucyiTe cxeMy. VcxoaHbIe TaHHBIC MPUBEICHBI
B TaOmuie 1.

Tabmuua 1

) = = = = = p=
fﬁ 310 ) _D _é 6&4 8&4 1>§ _><1 5 fad _><1 _>< 6><
2 - 220 8 - 10 - 6 - - 5 15
3 220 - 6 10 - 8 - - 5 - 10
4 - 127 - 5 6 10 - - 10 - 8
5 310 - 5 - 6 10 - 15 - - 8
6 - 310 6 - 6 - 8 - 10 8 -
7 220 - - 10 12 5 - 6 - - 8
8 - 220 10 - 12 - 8 - - 12 10
9 310 - 16 10 - 6 - - 8 - 25
10 - 310 - 25 8 10 - - 10 - 6
11 220 - 5 - 6 10 - 15 - - 8
12 - 220 6 - 6 - 8 - 10 8 -
13 127 - 8 - 10 - 6 - - 5 15
14 - 127 6 10 - 8 - - 5 - 10
15 220 - - 5 6 10 - - 10 - 8
16 - 220 5 - 6 10 - 15 - - 8
17 220 - 6 - 6 - 8 - 10 8 -
18 - 127 - 10 12 5 - 6 - - 8
19 127 - 10 - 12 - 8 - - 12 10
20 - 220 16 10 - 6 - - 8 - 25
21 310 - - 25 8 10 - - 10 - 6
22 - 127 5 - 6 10 - 15 - - 8




23 310 - 6 - 6 - 8 - 10 8 -
24 - 220 6 - 6 - 8 - 10 8 -

Iopsinok BbINOJIHEHHUS PA0OTHI:
1. BeinuimuTe 1aHHbIE B COOTBETCTBUU C BAPUAHTOM.
2. [IpousBenure pacyeTsl.
3. Haueprtute cxemy.
Xoxa padoThI:
1. BeiumuTte UCXOAHbBIE TaHHBIE.
2. Onpenenute BEJIMYMHBI HAPSKCHUN U TOKOB B (ha3ax.
3. PaccuuraiiTe BeTMYMHBI MOIITHOCTEH B Tpex(a3HOM ILIETIH.
4. TlocTpoiiTe cxemy JiIsl CBOETO BapHaHTA.

®opma npeacTaBIeHus pe3ybTaTa
Otuer 1o paboTe JOHKEH COJIEPIKaATh:

a) HAaUMEHOBaHME PAOOTHI U IETb PaOOTHI;
0) UCXOJIHBIC IaHHBIC JUIS PacuéTa;

B) CXEMY 3JICKTPUYECKOH IIeIH;

I') pe3y/ibTaThl PaCYETOB;

1) BBIBOJIBI IO pabore.

Kpurepun ouneHku:

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

OreHKa «XOpOIIO» CTAaBUTCSI, €CIIM XOJ1 BBIIOJIHEHUS 3aJaHUs BEPHBIH, HO ObUIa I0MyIIEeHa
OJlHa WX JIB€ OUIMOKH, IPUBE/ILINE K HEPABUILHOMY PE3YJIbTaTYy.

OneHka «yAO0BIETBOPUTEIBHO» CTABUTCS, €CIIU IIPUBEIEHO HEMOJIHOE BBIITOJHEHUE 3aJaHHUS.

OrneHka «HEeyA0BIETBOPUTEIBHOY» CTABUTCS, €CIIH 3a/1aHHE HE BBIIIOJIHEHO.

Tema 4.1. TpancgopmaTopsl. DjleKTpHYeCKHEe MAIINHBI TOCTOSTHHOTO U MEPEMEHHOI0 TOKa
IIpakTnueckoe 3ansaTHe Ne9

Pacuér napaMeTpoB 3JIeKTPUYECKUX MAIIUH
Hesb: HAYYUTHCS PACCUUTHIBATH MMAPAMETPHI MIEKTPUUECKUX MAIIIHH.

Boinosinus padory, Bel Oynere:
ymemy:

VY1 7 unTarh NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;

V1 8 Npon3BOINTE pacyeThl MPOCTHIX JIEKTPUUECKHUX LEIEH;

VYo 01.02 ananu3upoBats 331a4y U/HiIu MpoOIeMy U BBIICIATH €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenenars Tansl peuieHus 3a1a4u;

VYo 01.05 onpenenats He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIsABIATH U 3(h(PEKTUBHO NCKATH HH(OPMALINIO, HEOOXOJUMYIO JUIsl pEeLICHUS 3aa4u 1/ Win
poOIeMBbl;

BrinoJsiHeHHe NPaKTHYeCKOil padoThl cocoOcTBYeT GOPMUPOBAHMIO:
[IK 1.1. Onpenenars TEXHUYECKOE COCTOSIHUE CUCTEM M MEXAHU3MOB MObEMHO-TPAHCIIOPTHBIX, JOPOKHBIX,

CTPOUTCIIbHBIX MAIIMH C UCIIOJIB30BAHUCM CPCACTB TUATrHOCTUKU,



IIK 1.2. BeimonHsATh periaMeHTHbIE pabOThl MO TEXHUYECKOMY OOCIYXMBAaHHIO U PEMOHTY IOABEMHO-
TPAaHCIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANBHON JAEATENbHOCTH NMPUMEHHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM.

MarepuajibHoe obecnedeHue: s IPOBEICHHS MPAKTHUSCKON pabOThl HAJTMYKE CIICIHATBHBIX
MaTepuaioB U 000pyIOBaHUs HE TpeOyeTCs.

3amanmue:
Pemure 3agaun

1. Haiitu kosddunment tpanchopmaiuu, eciiu B pexKUMe X0JIOCTOr0 X0/ia HAIIPSHKEHUSI Ha
BTOpHYHOI 00MoTKe Tpancopmaropa 20; 110; 330 u 1100 B. TpanchopmaTop MoAKIIOYEH K CETH
nepeMeHHoro Hanpspbkenus 220 B.

2. Hampspkenue nepBUYHONM 0OMOTKH TpaHcopmaropa paBHo 6,3 kB. Onpenenutsb
Kod(duIMeHT TpaHchopMaIliH, eCIIH B PEKUME XOJIOCTOI0 X0/1a HAIIPSHKEHUS Ha BBIBOJAX €0
BropuyHoi 00MoTKH 400 B. HaliTi uncio BUTKOB NEPBUYHON OOMOTKH, €CJIM YUCIIO BUTKOB
BTOPUYHON 0OMOTKH paBHO 150.

3. OmgHodazubii TpaHcHOPMATOP UMEET CIEAYIONIUE MAPAMETPHI: Syoy = 25 KB A; U jh0m =
6000 B; Ip =5 % |1 yon. HaliTu TOK X0OM0CTOr0 X012 Tpanchopmaropa npu Hanpsokenusx Ug = 0,5;
0,75u 1,1 U 1 4oy, YIUTBIBAS, YTO MATHUTOIIPOBO] HAXOIUTCS MPH BCEX YKA3AHHBIX HAMPSIKCHHSIX B
HACBILICHUH.

4. HaiiTu TOKH BTOPHYHOM U IEPBHUYHON 0OMOTOK TpaHchopMaTopa € Syoy = 25 KB A; Ujyoy =
380 B; Uzyon = 110 B pu aBapuitHOM KOpOTKOM 3aMblKaHUU. OTHOCUTENIBHOE HANIPSKEHUE
KOPOTKOTI'O 3aMbIKaHUs cocTaBiisieT 4 %.

5. C xakum KII/] pabotaeT nBurarens nociae0BaTeIbHOTO BO30YKIEHHS, BKIFOYCHHBINA B CETh
Hanpspkenuem 220 B, ecii mosie3Hast MOIITHOCTE Ha ero Bary 4,2 kBT, a Tok sikopst paBeH 21 A?

6. Haittu O/IC, unayniupyeMyto B SKOpe IBUTATENs 'MOCTOSHHOTO TOKa, €CIU MPU 4acTOTe
BparnieHus asuratens 1500 06/MuH MarHUTHBINA TOTOK ToJtoca He nipeBbimiaet 0,017 BO, a
nocTtossHHBINA KoddurmeHt Cg = 8,5.

7. JIBUTarenb MOCTOSTHHOTO TOKA HE3aBUCHMOT'O BO30YKICHHSI HMEET CIICTYIOIIHE
HOMHHAIBHBIC TapaMeTpbl: PHOM = 130 kBt; Unom = 220 B, n = 600 06/MuH; 1 = 92 %; Ra = 0;01
OmMm; Cy = 65. OnpenenuTs HOMUHAIBHBIN TOK ,aKkops, D/]C u Bpamarommuii MOMEHT. ABUTATENs,
MarHUTHBIN MOTOK OHOTO MOJIF0CA U AJIEKTPOMATHUTHYIO MOIIHOCTb.

8. JlBurarenb MMoCiIeI0BaTeIbHOTO BO30YKICHUS UMEET cieayromnue mapameTpbl; UHoM = 440
B; Is nom = 200 A; Ra = 0,05 Om; HOMUHAIBHOE COMIPOTUBIIEHHE OOMOTKH BO30YXAeHUS RB HOM =

=0,03 Om. Haiitu 3/1C, 351eKTpOMarHUTHYIO MOIIIHOCTh H MOIIIHOCTb, TTOJIBOJAMMYIO K JIBUTATEITIO.

9. Bpamaronuii MOMEHT aCHHXPOHHOT'O JJBUTATENIs IPU YacTOTe BpalleHus ero poropa 1440
00/muH paseH 500 H- M. Onpenenuth MOIIHOCTb, Pa3BUBAEMYIO IBUTATEIIEM.

10. Potop acuaxpoHHOTrO BUTaTENs Bpamaercs ¢ yactoroil 1440 o6/MuH, mpuyeM oT ceTH
noTpebisercss MOIHOCTh 55 KBT. YeMy paBHBI MOIIHOCTh Ha Bajly JABUTAaTeNsl U Pa3BUBAECMBbIH UM
MOMEHT, €CJIM MOIIIHOCTh TOTEPH B JIBUTATENIE COCTABISAET 5 KBT?

11. ACHHXpPOHHBIN JABUTATENH cO3/1aeT Bpamaronui momeHT 580 H- M mpu wacrote
BpaieHus 585 06/muH. OnpenenuTb MOIIHOCTh Ha BaJly JIBUTATENs; HOTPEOISIEMYIO UM aKTUBHYIO U
MOJIHYIO MOIIHOCTH, €CIU K111 ‘paBeH 85 %, ,a cosp = 0,8.

12. TpexdazHblil acCHHXPOHHBIN ABUTATENb C (Da3HBIM POTOPOM MOTPEOIISET OT
cetumoiHocth P1 = 28 kBt npu Toke I = 140 A n Hanpspkenun 220 B. Haiitu kg u
KO3 HUITUEHTMOITHOCTH JIBUTATEIIS COSP, €CITN TOJIe3HAs MOIIIHOCTh Ha ero Bairy P, = 23,4
KBT.

13. Onpenenute MOITHOCTb, TTOJABOIUMYIO K TpEX(ha3HOMY aCHHXPOHHOMY JABUTATEIIO C
(a3HBIM POTOPOM, a TAK)KE TOK B OOMOTKAX CTaTOpa MpU UX COSAMHEHUH «3BE30U» U

«TpeYroJibHUKOM». HoMUHaIbHBIE TTapaMeTphbl JBUTATEINs: MOJE€3Hasi MOIIHOCTh Ha Bainy 30kBT,
Hanpsbkenue Ha crarope 380/220B, kg n=88%, ko unument mourHoctu 0,85.

14. [Tpu yBenuueHnun nmoTpedasseMoit MOIIHOCTH, aCHHXPOHHOTO JABUTATENS B 2,2 paza
eroKIIJ] ysenunuwiics Ha 10 %. Halitu nepBoHavansHble 3HaueHus mouHocty U KIIJI, ecnu
CyMMapHasi MOIITHOCTb MOTEPh YBEIUUMUIACh OT 2,5 1o 2,8 kBT.

15. Potop acuaxpoHHOTO BUTaTENA Bpamaercs ¢ yactotoil 1440 o6/MuH, mpuyeM OT ceTH



noTpeOsieTcss MOITHOCTD 55 KBT. UeMy paBHBI MOIITHOCTH Ha BaTy ABUTATENSI K Pa3BUBACMbIH UM
MOMEHT, €CJIM MOILHOCTb IIOTEPD B JBUTATENE COCTABIAET 5 KBT?

16. ACHHXpOHHBIH BUTATENb co3AaeT Bpammatonmii MomeHT 580 H- M npu actorte
BpameHus 585 06/mMuH. OnpenenuTh MOIHOCT Ha Bay IBUTAaTENs; MOTPEOIIEMYIO UM aKTUBHYIO U
MOJIHYIO MOIIHOCTH, €CJIU K17 -paBeH 85 %, ,a cose = 0,8.

17. Tpexda3Hblil aCHHXPOHHBIN IBUTATENb C (Pa3HBIM POTOPOM MOTPEOISIET OT
cetumotHocTh P; = 28 kBT nipu Toke [ = 140 A u nHanpspkenuu 220 B. Haiitu ki u
K023(PPHUIIMEHTMOIIHOCTH JIBUTATEIIS COS(, €CIIN TI0JIe3HAsE MOLTHOCTh Ha ero Baiy Pr = 23,4
kBT.

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

«TpeyrojpHUKOM». HoMuHanbHbIE TapaMeTphbl ABUTATENs: M0JIe3Has MOIIHOCTh Ha Bainy 30kBr,
HanpsbkeHue Ha cratope 380/220B, ki n=88%, koaddurment momuoctu 0,85.

19. [Tpu yBenmueHnn noTpedIsieMoil MOIITHOCTH, ACHHXPOHHOT'O IBUTaTeNs B 2,2 pa3a
eroKII/] ysennuuncs Ha 10 %. Halitu nepBonavanbuble 3HaueHust MmomHoct 1 KII/, ecnn
CyMMapHasi MOIIIHOCTh MOTEPh YBEIUYMIACh OT 2,5 10 2,8 kBT.

IMopsi10K BBHINOJHEHUS PAdOTHI:
1. BeimummTe U3BECTHBIC TaHHBIE B COOTBETCTBUU C BAPHAHTOM.
2. IlpousBenTe pacueTsl.

Xon pa6orsl:
1. Brinuiure HUCXOAHBIC JaHHBIC.
2. PaccuumrtaiiTe HEHM3BECTHBIC BEJIWYMHBI, MOJB3YACH (QOpPMyJaMH M3 TEOPETHYECKOTO
Marepuasa 1o TeMe.
3. IIpenocraBbTe pacyeTsl Ha IPOBEPKY.

®opma npeacTaBJeHNs pe3yJIbTaTa
Otuer no paboTe JOMMKEH COJIePIKATh:

a) HaUMEHOBaHUE Pa0OTHI U LIEeTh pabOTHI;0)
WCXOJIHBIE IAaHHBIC JJIS PacyeTa;

B) pe3yJbTaThl PaCUCTOB;I')

BBIBOJIBI IO padoTe.

Kpurepun onenkn:

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

OHGHKa «XOpOIO» CTABUTCA, €CJIN XO/J BBIIIOJTHCHHA 3aJaHUA BepHBIﬁ, HO OblITa aonymecHaoaHa Uin
JIBE OIIMOKY, PUBE/IINE K HEITPABUILHOMY PE3YNIbTaTy.

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





















Tema 4.2 OCHOBBI 3JIEKTPONIPUBOAA
IIpakTHyeckoe 3anaTue Nel0 Pacyer MomHoCTH

H B]:IﬁOp ABUTI'ATECJIsA

HCJIL: HAYUYHUTBCA paCCUUTBIBATH IIapaMETPhI I[BPII"aTCJ'ICfI SJICKTPOIIPHUBO/JIA.

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

VY1 8 Npon3BOAUTH pacueThl MPOCTHIX AIEKTPUUECKUX LEMei;

VYo 01.02 ananu3upoBath 3a7a9y W/ WK TPOOJIEMy U BBICTSTH €€ COCTABHBIC YaCTH;
Vo 01.03 onpenensaTh 3Talbl pelieHUs 3a1a4u;

VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIsBIATH 1 3 (HeKTUBHO HCKATh HHPOPMALINIO, HEOOXOIUMYIO JUIS PEIICHHS 3a1a4H W/
po0JIEMBI;

BeinosiHeHHe npakTH4YecKoi padoTsl cnocodOcTBYeT GOPMUPOBAHUIO:

[IK 1.1. Onpenenstb TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB IOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOMTENBHBIX MAIUH C UCIIO0JIb30BAaHUEM CPECTB JUATHOCTHKHY;

IIK 1.2. Brimoasasats PCrIIaMCHTHBIC pa6OTBI 0 TCXHUUYCCKOMY O6CJ'Iy>KI/IBaHI/IIO U PpEMOHTY MNOABCMHO-
TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOKHBIX MAalllMH 1 O6OPYI[0BaHI/I$I

OK 01 BeiOupare cmocoObl pemieHus 3anad Npo(ecCHOHANBbHOM JAeATeNbHOCTH MPUMEHHUTENbHO K
Pa3IUYHBIM KOHTEKCTaM.

MarepunanbHoe obecniedeHue: /Ui IPOBEIECHUS IPAKTUUECKON pabOThI HAJTMYKE CHEIAIbHBIX
MaTepHajoB U 000PYAOBaHUS HE TpeOyeTCs.

3ananmne:

1. JIBurarens anektpornpuBoza padotaeT B TeueHue 10 MuH ¢ moutHocTbio P = 7,5 kBT; 15 MuH ¢
MoIIHOCTHIO 5 KBT 11 35 Mun 292 ¢ moutHocThIO 2,5 KBT. OnpenenuTs 3KBUBAJICHTHYIO
MOIIHOCTb JIBUTATEINS JIsl IPOJIOJKUTENBHOTO peKuMa padoThI.

2. JlBurarens anekTpornpuBoaa padbotaer B TeueHrne 1 O MuH ¢ MoniHOCTRIO P = 15 xBt, 1 MuH -
¢ 40 kB, 5 MuH - ¢ 20 kBt 1 4 MuH - ¢ 10 kBT. OnpeaenuTs 3KBUBaJIEHTHYIO MOILIIHOCTb
JBUTATENs, paboTaIOLIET0 B IOBTOPHO-KpaTKoBpeMeHHOM pexxkume, ecnu LI'KJI mpogomxkancs
30 muH.

3. OmpenenuTh HEOOXOMMYIO MOIITHOCTh ACHHXPOHHOTO JIBUTATEIsI, HArpy304Has TuarpamMma
MOBTOPHO-KPATKOBPEMEHHOTO PEeXUMa PabOThl KOTOPOT'O XapaKTepU3yeTCsl MapaMeTpaMu: t =
4c,to=18 ¢tz =13 ¢, to =85 ¢, M1=600 H-m, M»,=250 H-m, M3 = 150 H m. Hacrora
BpaileHus Bajia asurarens N = 730 o6/MuH.

4. KpaHoBblit ABUTaTENbh NMEET MOITHOCTh PHOM = 12 XBT mpu [1Bg = 5 %. Kakyro momHoCTh
MOJKET pa3BUBaTh 3TOT JIBUTATelb, €CII OH OyzeT pabotats npu [1B; = 18 %, 1B, = 32 %?

5. JlBuratenb MOABEMHOIO YCTPOMCTBA pa3BUBaeT MOIIHOCTH 4 KBT, mogHMMas rpy3 Maccoit 550

Kr. OnpenenuTs CKOpoCTh Mmoabema rpysa, ecnu KITJ[ cryneneit nepenaun ng = 0,96, n2 =
0,95.

IHopsinok BbINOJHEHUS PA0OTHI:



1. BeimummTe U3BECTHBIC TaHHBIE B COOTBETCTBUU C BAPHAHTOM.
2. IIpousBeuTe pacyeThl.

Xoxa padoThI:

1. BeInmuiinTe UCXOaHbIE JaHHEIE.

2. PaccuuraiiTe HEM3BECTHBIC BEIMYMHBI, TOJB3YICh (OpMyJTaMH €3 TEOPETHYECKOTO
MaTtepuaa 1o Teme.

3. [IpenocraBpTe pacueThl Ha MPOBEPKY.

®opma npeacTaBIeHUs pe3ybTaTa
OtueT 1o paboTe TOJKEH COJePKATh:

1. nHanmeHoBaHue paboTHI U LENIb PAOOTHI;
2. VCXOJIHBIC IaHHBIC JIJISl pacueTa;

3. pe3ynabTaThl PacueTOB;

4. BBIBOJBI O paboTe.

Kpurepum ouenkmu:

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

OreHKa «XOpOILI0Y» CTABUTCS, €CJIM X0/ BHIIIOJIHEHUS 3aJaHHs BEPHBIH, HO ObLIa JOIMYyIIeHa
OJTHA WJIH JIBE€ OIIMOKH, IPUBE/IINE K HETIPABIIILHOMY PE3yJbTaTy.

OHGHKa «YAOBJICTBOPUTCIIBHO» CTABUTCS, €CJIM NPUBCACHO HCIIOJIHOC BBIIIOJIHCHUC 3a1aHs.

OlieHKa «HEYIOBJICTBOPUTEIHLHOY» CTABUTCSA, €CIIH 33]JaHNE HE BHITIOJIHEHO.

IIpakTuyeckoe 3ansitue Nell

3aIIII/ITHbIe U KOMMYTAaIIHOHHBIC allllapaTbl JABHUrartejei MEPEMECHHOTI0 TOKA

esb: U3y4nTh MYCKOPETYIUPYIOUIYIO U 3aIIUTHYIO allaparypy JBUTATENIEd MEPEMEHHOTO
TOKa

Boinosinus padory, Bel 6yaere:

Boinosinus padory, Bel Oyaere:
ymems.
YJI 7 4UTaATH MPUHOHUIIAIBHBIC, SJICKTPUUCCKUE 1 MOHTAXKHBIC CXCMBI;

V1 8 mpou3BOIUTE pacdyeThl MPOCTHIX IIEKTPUUECKUX TETIEH;

VYo 01.02 ananu3upoBats 33134y 1/1iIu NpoOIeMy U BBIICIATh €€ COCTaBHbIE YaCTH;
Yo 01.03 onpeaensaTe 3Tamnbl peuieHus 3a1a4u;

VYo 01.05 onpenensatb HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BbIsBIATH U 3(h(PEKTUBHO NCKATh HH(OPMALINIO, HEOOXOIUMYIO JIJISl pEeLICHUS 3a1a4u 1/ 1N
npoOIeMbl;

BrinosiHeHHe npakTU4YecKoil padoThl criocodcTByeT GOPMHUPOBAHUIO:

IIK 1.1. OHpC,Z[C.HSITB TCXHUYICCKOC COCTOAHUC CUCTEM U MECXAHU3MOB ITOABCMHO-TPAHCIIOPTHBIX, JOPOKHBIX,
CTPOMTEIIbHBIX MAlIMH C MCIIOJIb30BAHUEM CPEACTB NTMAarHOCTHKH,

[IK 1.2. BpIMOaHATE perjaMeHTHBIE PadOTHl MO TEXHUYECKOMY OOCIYKHBAHHMIO M PEMOHTY IOIBEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000PYIOBaHUS

OK 01 Beibupare crocoObl perieHust 3amad  NpopeCcCHOHATBHOM ACSITEIBPHOCTH TPUMEHUTEIBHO K



Pa3IMYHBIM KOHTCKCTaM.

MarepuaibHoe obecnedeHne: s IPOBEICHHS MPAKTHUSCKON pabOThl HAJTMYKE CIICIHATBHBIX
MaTepuaIoB U 000pyIOBaHUS HE TpeOyeTcs.

3aganue:
3aHO.HHI/ITB Ta6JII/II_Iy l B COOTBCTCTBHUHM C UCXOJHBIMHU JaHHBIMU, Bbl6paB aBTOMaTI/I‘-IeCKI/If/'I
BBIKJIIOYATEIIh U KOHTAKTOP U3 TaOIHIIBI 8

Tabmuua 1
N T JIBHTATENS Phow: U, B e s,% n,% COSQ
#ap kBt 00/MUH
1 4AK160S4V3 11 380 1500 5 86,5 0,86
2 4AK160S6Y3 7,5 380 1000 5 82,5 0,77
3 4AK160S8Y3 55 380 750 6,5 80 0,7
4 4AK160M4Y3 14 380 1500 4 88,5 0,87
5 4AK160M6Y3 10 380 1000 4,5 84,5 0,76
6 4AK160M8Y3 7,5 380 750 6 82 0,7
7 4AK180M4Y3 18 380 1500 3,5 89 0,88
8 4AK180M6Y3 13 380 1000 4,5 85,5 0,8
9 4AK180M8Y3 11 380 750 4 85,5 0,72
10 4AK200L4Y3 30 380 1500 2,5 90,5 0,87
11 4AK200L6Y3 22 380 1000 3,5 88 0,8
12 4AK200L8Y3 18,5 380 750 3,5 86 0,73
13 4AK200M4Y3 22 380 1500 2,5 90 0,87
14 4AK200M6Y3 18,5 380 1000 3,5 88 0,81
15 4AK200M8Y3 15 380 750 3,5 86 0,7
16 4AK225M4Y3 37 380 1500 3,5 90 0,87
17 4AK225M6Y3 30 380 1000 3,5 89 0,85
18 4AK225M8Y3 22 380 750 4,5 87 0,82
19 4AK25054V3 45 380 1500 3 91 0,88
20 4AK250M4Y3 71 380 1500 4,5 91,5 0,86
21 4AK250M6Y3 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

Tabnuua 2



Tun nBurarens

Inom, A

ABTOMAaTHYECKUH

BBIKJIIOYATCIIb, THUITI U
HOMHHAJIbHBIC TaHHBIC

Haznauenue
ABTOMATUYECKOT'O

BBIKJIIOYATCIIA

Konrakrop, Tunmn wu

HOMHMHAJIbHBIC JaHHBIC

Hasznauenue

KOHTaKTOpa

IMopsinoK BHINOJIHEHHS PAdOTHI

1. M3yunTe UCXOHBIC TaHHBIC.

2. BeiOepuTe 3JeKTpHUSCKUE anapaThl.
3. 3anonHuUTE TAOIUILY.

Xoxa padoThI:

1. BeimumrTe u3BECTHBIC JaHHBIC B COOTBETCTBUU C BAPUAHTOM.

2. [Ipou3BenuTe pacyeT HOMUHAJILHOI'O TOKA B COOTBETCTBUH C IPUBEACHHBIMH TAHHBIMU
JBUTATECIIS.

3. BeibepuTe aBTOMaTHYECKHH BBIKITIOUATENIb M KOHTAKTOP TIO TOKY.

4. TTonb3ysich yueOHOU TUTEPATypOl, BHIMUIIUTE CBEICHUS O HAa3HAYEHUH aBTOMATUYECKOTO
BBIKJIFOYATECIIA U KOHTaKTOpa.

5. YCTHO 3alUTHTE BHITIOTHEHHYIO paboTy MpernoiaBaresio.

®opma npeacTaBIeHus pe3ybTaTa
Otuet no paboTe T0HKEH COAEPKATh:

5. HauMEHOBaHHe paboThI U 11eNIb PadOTHI;
6. MCXONHBIE TaHHBIE JUIS pacyeTa;

7. pe3yabTaThl PaCUYCTOB;

8. BBIBOJIBI 1O paboTe.

Kpurepun onenku:

OrneHka «OTJIMYHOY» CTaBUTCS, €CIIN 3aJJaHUE BBIIIOJHEHO BEPHO.

Or1eHKa «XOpOIIIO» CTAaBUTCS, €CIIU XO/1 BBIIOJHEHUS 3aJaHUs BEPHBIH, HO ObUIa T0MYyIIEeHa
OJIHA WX JIB€ OUIMOKH, IPUBELINE K HETIPAaBUILHOMY PE3YJIbTaTYy.

OrneHka «yA0BIETBOPUTENBHO» CTABUTCS, €CIIU MPUBEIECHO HEMOJIHOE BBIITOJHEHUE 3aJaHUS.

OrneHka «HEeyI0BIETBOPUTEIILHO» CTABUTCS, €CIIH 3a/lJaHHE HE BBIIIOJIHEHO.

Tema 5.1. ®dusuyeckue 0CHOBbI 3J1eKTPOHUKH.
IIpakTyeckoe 3ansaTue Nel2
MapkupoBKa N0JYNPOBOAHHUKOBBIX 3j1eMeHTOB. IIpo3Bonka

I_Ie.]'[]): HAaYUUTHCA ONPCACIIATH TUII IMOJYITPOBOJHUKOBOTO 3JICMCHTA MO BHCIIHUM NJAHHBIM,IIOHUMATb
Ha3HA4YEHHUE U CIIOCO0 IMIPO3BOHKH IMOJYIIPOBOAHHUKOBBIX 3JICMCHTOB.



Boinosinus padory, Bbl Oynere:

YMETh:
Y1 7 untaTh NPUHLIUNAATBHBIE, SJICKTPHUECKAE U MOHTAXKHBIE CXEMBI,

VY1 8 npon3BOAUTH pacueThl MPOCTHIX IEKTPUUECKUX IIETeH;

Yo 01.02 ananu3upoBaTh 3a1a4y W/ WK IPOOJIEMY U BBIJICIATH €€ COCTaBHBIC YaCTH;
VYo 01.03 onpenenars Tansl pelieHus 3a1a4u;

Yo 01.05 onpenensate HEOOXOAUMBIC PECYPCHI;

Yo 01.08 BeLBIATE 1 3 (HEKTUBHO UCKATh HHPOPMAIIHIO, HEOOXOIUMYIO JIJISl PEIICHUS 3a1a91 U/ WIN
po0IeMBbl;

BbinoJsiHeHHe PaKTHYeCKO#l padoThl c1oco0cTBYeT (POPMHPOBAHMIO:
[IK 1.1. Onpenenstb TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB IOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTEIIbHBIX MAIIMH C UCIOJIb30BAHUEM CPEACTB TUATrHOCTUKU;

IIK 1.2. Brimoaaars PEriIaMCHTHBIC pa6OTBI 0 TCXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO H PEMOHTY IOABECMHO-
TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOKHBIX MAalllMH WU 06OPYI[OBaHI/I$I

OK 01 Beibupats cnocoObl pemieHuss 3agad IpodeCCHOHATbHOM AESTENbHOCTH TMPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

MarepuajibHoe obecnedeHne: s MPOBEACHHS IPAKTUUECKON pabOThl HATMYUE CIIEIHATBHBIX
MaTepuaIoB U 000pyIOBaHUS HE TPEOyeTCs.

3aganue:

B Tabnuue 1 npuBeneHs! MOITYIPOBOAHUKOBBIE SJIEMEHTSI, /Il KOTOPBIX, B COOTBETCTBHM C BAPUAHTOM,
UCXOJS U3 MPUHIUIIA UX pabOThI, HEOOXOAUMO MPOIyMaTh, KAKUM 00pa3oM OYJeT IPOUCXOAUTD
IPO3BOHKA C IOMOIIBI0 MyIbTUMETpa. [Ipo3BOHKa — 3TO IpoBepKa paboTOCIIOCOOHOCTH
MOJIYTIPOBOTHUKOBOTO 3JIEMEHTA, a TaK K€ ONpeiesIeHne TUIa AIeMEHTa (HalpuMep, pnp Wik hpn
TPaH3UCTOP), ¥ TUIIA €r0 BBIBOAOB (aHOJ, KaTo, 6a3a, SMUTTeEp, U T.1.). Heo6xonumo 3arnomHuTh
TaduIy 2.

Tabmuma 1
Bapuant [[lonynpoBOIHUKOBBIE SJIEMEHTHI
1 JIron, moseBoit TpaH3UCTOP
2 Jluon, Tupuctop
3 CpetoanoJ1, OO PHBIN TPAH3UCTOP
4 CBeTOaMO/, MOJIEBOUN TPAH3UCTOP
5 JImon, cBeTOIMON
6 Jlron, OGUITOIISIPHEIA TPAH3UCTOP
7 CBeToano, THPUCTOP
8 Hwon, poroanon
Tabmumna 2
Tumn >nemenTa O6o3nauenne | O6o3HaueHust | MeToauka MPO3BOHKH dJIEMEHTA

Ha CXEME BBIBOIOB




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

Xon padorsI:

1. Hauyeprute Tabnuiy 2.

2. Onpenenurte, MPO3BOHKY KAKUX 3JIEMEHTOB HEOOXOIUMO UCCIIEI0BATh.

2. Ilpu 3anomHeHUN CTOIOIOB 2 U 3 MOIB3YHTECh MATEPHUATIOM JICKITHA.

3. 4 cronbery 3aMOIHUTH UCXOAS U3 IPUHIIMIIA PAOOTHI MTOIYIPOBOAHUKOBOTO HJIEMEHTA

®opma npeacTaBJIeHHs pe3yJIbTaTa
Otuyet no paboTe AOHKEH COEPIKATh:

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

B. BBIBOJIBI 110 padoTe.

Kpurepum ouenkmu:
OLeHKa «OTJIIMYHO» CTABUTCS, €CIIN 3a/IaHUE BBIIIOJIHEHO BEPHO.
OreHKa «XOpOIII0Y CTAaBUTCS, €CIIM XO/1 BBHITIOTHEHHS 33/1aHUs BEPHBIN, HO ObLIa JOIYyIIEeHa
OJTHA WJIM JIBE OIIMOKH, IPUBE/IINE K HETIPABUILHOMY PE3YIIbTaTy.
OLeHKa «yA0BJIETBOPUTEIBHO» CTABUTCS, €CIIU IPUBEACHO HETIOJIHOE BBIOJIHEHUE 3a/1aHUS.
OlieHKa «HEYIOBJICTBOPUTEIHLHOY» CTABUTCS, €CIIHU 33]JaHNE HE BBITIOJIHEHO.
IIpakTuyeckoe 3ansaTue Nel3

BoJabTamMnepHbie XapaKTePUCTHKH MOJIYNIPOBOJHUKOBbBIX 3JIECMEHTOB

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

Boinosnus padory, Bel Oynere:
ymemn:

VY1 7 ynTarh NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;

VY1 8 npon3BOANTE pacdeThl MPOCTHIX AIEKTPUUYECKHX IICTICH;

VYo 01.02 ananu3upoBats 3a1a4y 1/UIU NpoOJIeMy U BBIIEIATh €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenenars Tansl peuieHus 3a1a4u;

VYo 01.05 onpenenats He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsBAATH U 3 (PEKTUBHO MCKATh HH(POPMALINIO, HEOOXOJUMYIO JUIsl pEIICHUS 3a1auk U/ 1N
npoOIeMbl;

BrinoJiHeHHe NpaKkTHYeCKoil padoThl cocoOcTBYeT GOPMUPOBAHMIO:

IIK 1.1. OHpC,Z[C.HSITB TCXHUYICCKOC COCTOAHUC CUCTEM U MECXAHU3MOB TOABCMHO-TPAHCIIOPTHBIX, JOPOKHBIX,
CTPOUTCIIbHBIX MAIlIMH C UCITOJIB30BAHUEM CPEACTB TUAIrHOCTUKU,

[IK 1.2. BpIMonHATE perjaMeHTHBIE Pa0dOTHl MO TEXHUYECKOMY OOCIYKHBAHHMIO M PEMOHTY IOIBEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAILIUH U 000PYOBAHUS

OK 01 Beibuparh cmocoObl pemieHus 3anad Mpo(PecCHOHATBHON JAEATENBHOCTH MPUMEHUTEIBHO K



Pa3IMYHBIM KOHTCKCTaM.

MarepuaiabHoe obecnedeHne: s IPOBEICHHS PAKTHUSCKON pabOThl HAJTMYKE CIICIHATBHBIX
MaTepuaaoB U 000pyIOBaHUs HE TpeOyeTCs.

3aganue:

B cooTBeTcTBUM ¢ TaONHIICH HCXOAHBIX JAHHBIX HEOOXOIMMO 3aIOJHUTh TaOJINITY, a TaK )K€ HAYePTUTh
B 00IIIeM BHJIC BOJIBTAMIIEPHYIO XapaKTEPUCTHKY I10/1a, 0003HAYMB HA HEH TaHHBIC TUOJIAU3 CBOETO
BapuaHTa U3 TaOIHIbI |

Tabmnma 1

No BapuanTa Huon Inp.nmon. | Unpmax | Uobp | Iobpmax | Tmin Tmax Fmax
MA B B MKA MI'1t
['epmanueBbie
1 'I107A 10 0.6 10 20 -60 60 1
2 J113A 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 H71 300 0.5 300 100 -55 70 0.002
7 J19B 20 0.6 30 100 -60 70 0.1
8 Jor 30 0.6 30 250 -60 70 0.1
9 J9y 20 0,6 50 250 -60 60 0,1
10 J9XK 15 0,6 100 250 -60 70 0,1
Kpemuuessie

11 KJ102A 100 1 250 0.1 -60 100 0.004
12 KJ103A 100 0.9 50 0,5 -60 100 0,15
13 2JI103A 100 1 75 1 -60 125 0,15
14 J226T 200 1,2 300 10 -60 100 0,01
15 KJI104A 10 1 300 3 -60 100 0.02
16 2J1106A 300 0.9 100 10 -60 125 0.02
17 KJI109A 300 1,2 100 25 -60 125 0,01
18 KJ1407A 50 1 25 0.5 -60 100 0.15
19 KJ413A 20 1 25 0.1 -60 100 0.15
20 K411 1000 1.4 400 700 -60 125 0.15

[To nprBeICHHBIM BOJIBTAMIIEPHBIM XapaKTEPUCTHKAM HEOOXOIUMO 3aITOTHUTH TaOJIHITy 2
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Bua BAX BEIIPSIMUTEIIBEHOTO AMOIA

Tabnuua 2

3nauenue | [losicHeHue k napameTpy

MaxkcumaibHbI
MPSMOM TOK,

MA

MakcumanbHBIN

OOpaTHBIN TOK,

HanpaxeHue, B

00paTHBIN TOK,

MA 3nauenue | [loscHeHue k mapameTpy
Hanpsxenune MakcuManbHBI
npobos, B IPAMOM TOK,
MA
MakcumanbHoe MakcumanbHbIN
npamoe

Cxema npsiMoro
BKJIFOYECHUS
avopaa

Cxema
o0OpaTHOTO
BKIIFOUCHUA
Mo/

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁDTI)I:

1. 3anmonHUTE BTOPOI cTONOEI] TAOIHIIBI 2, TIOTB3YSICh MPUMEPOM BOJIBTAMITEPHON

XApPaKTEPUCTHUKU U TaHHBIMU CBOCT'O BapUaHTA.

2. 3amMoIHUTh TPETUN CTONOCI TAaOIUIIBI 2, TONB3YAICH YUeOHOM IUTEepaTypoil.

Xoxa padoThI:
1. Haueprute Tabnmiy 2.
2. 3anoaHUTE TabIUILy 2.

3. [IpenocTaBbTe paboTy MPEMOIaBATENIO HA TPOBEPKY.

®opma npeacTaBJeHNs pe3yabTaTa
Otuer 1o paboTe JOHKEH COIePIKATh:

a. HAaMMEHOBaHUE paboThI U LIeTb pabOTHI;
0. UCXOJIHBIC JJAHHBIC,

B. BBIBOJIBI IO padore.



Kpurepum ouenkmu:

OrneHka «OTJIIMYHOY CTAaBUTCS, €CIIU 33JJaHUE BBIITOJIHEHO BEPHO.

OrneHKa «XOpOoILI0» CTABUTCS, €CJIM X0 BHIIIOJIHEHUS 3aJaHUs BEPHBIH, HO Obl1a JOMyIIeHa
OJTHA WJIM JIBE OIIMOKM, IPUBE/IINE K HETIPABUILHOMY PE3YJIbTaTy.

OrneHka «y0BIETBOPUTEIBHO)» CTABUTCS, €CIIU MPUBEICHO HEMOJIHOE BBHITOJHEHUE 3aJaHUS.

OlLieHKa «HEYIOBJIETBOPUTEIHHOY» CTABUTCSA, €CIIU 33JJaHUE HE BBHIMOJIHEHO.

Tema 5.2. DyieKTpOHHBIE BHINPSIMUTEIH U CTA0NIM3ATOPBI

IIpakTnyeckoe 3ansitue Nel4

Pacuer Bempsmureneit 1 GUIbTPOB NEPEMEHHOTO TOKA
Ieab: HayuYUTHCS pacCUUTHIBATH 3JIEKTPOHHBIE BHIIPAMUTENIH, (PUIBTPHI U CTAOMIIN3ATOPbI
Boinosinus padory, Bel Oyaere:

ymemy:
Y1 7 uutaTh NPUHLIUIIUAIBHBIE, SJICKTPUUECKHAE U MOHTAKHBIE CXEMBI;

Y1 8 npou3BOAUTH pacuyeThbl MPOCTHIX AMEKTPUUECKUX LIETIEH;

Yo 01.02 ananu3upoBats 3a1a4y W/WIU POOJIEMY U BBIACIATH €€ COCTaBHBIC YacTH;
VYo 01.03 onpenenars Tanbl peuieHus 3a1a4u;

VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIABAATH U 3 (PEKTUBHO UCKATh MH(OPMALINIO, HEOOXOJUMYIO JUIsl pEIIeHUs 3a/1auk U/ 1IN
npo0IeMbl;

BbinoJsiHeHHe NMpakTHYeCKOil padoThl ciocodcTBYeT (POPMUPOBAHMIO:
[IK 1.1. Onpenenstb TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB MOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTEINBHBIX MAIIMH C UCIIOJIb30BAHUEM CPEACTB TUATrHOCTUKU;

IIK 1.2. Brimoaasats PCrIIaMCHTHBIC pa6OTBI N0 TCXHUYCCKOMY O6CJ'Iy>KI/IBaHI/IIO U PpEMOHTY MOABCMHO-
TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOKHBIX MAalllMH 1 060pyn0BaHI/I5[

OK 01 BeiOupare cmocoObl pelieHus 3anad Npo(ecCHOHANBHON JAeATeNIbHOCTH MPUMEHHUTENbHO K
Pa3TUYHBIM KOHTEKCTaM.

MatepuanbHoe obecniedeHue: I IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEITUAIbHBIX
MaTepHaoB U 000PYyI0BaHUS HE TpeOyeTcs.

3aganue:
VcxoaHble JaHHBIE JUIS pacdeTa BRIMPSIMUTENCH, (GUIBTPOB M CTA0MIN3aTOPOB IIPUBEICHEI B
tabnuue 1

Tabmuma 1
Bapuant 1 2 3 4 5 6 7 8 9 10




Hanpsioxenue Ha BropuuHoil oomotke Uy, B |8 9 10 (12 |15 (12 |10 8 10 (10

Tok Harpy3k# |, A 01 02 p04 06 08 10 08 06 04 (1,0

Pacuer BBINIPAMUTEIA

PaccunTtarh BBIIPAMHTENb - 3HAYUT MPABHIBHO BHIOPATh BBIIPSIMHUTEIbHBIC THOABI U KOHICHCATOD

GmibTpa, a TaKXKe ONPeACIUTh HEOOXOIUMOE MEPEeMEHHOE HAMpsKCHUE, CHUMAeMoe JUIs

BBINIPSIMIICHHSI C BTOPUYHOM OOMOTKH ceTeBOro TpaHcdopmaropa. VICX0MHBIME TaHHBIMU JUISL pacueTa

BBINIPSIMHUTENSI CIyXat: TpedyeMmoe Hampspkenue Ha Harpyske (U,) u motpeOiiseMbiil ero
MakcuMalbHbIN TOK (1,,).

ik}
-
or | ves 1. Onpenenenue nepeMeHHOr0 HAIPSHKEHUSI, KOTOPOE JOHKHO
It Rw OBITh HA BTOPHYHOM 0OMOTKE CETeBOro TpaHchopmaropa:
4 -§ U2 = B UH!
Praved rae Uy - mocTossHHOE HanpsDKEeHUE Ha Harpyske, B;
c;l: B - koo duruenT, 3aBucsmui 0T TOKa Harpy3Ku, KOTOPbIi
s me OTIPENIETISIOT 1O Tabnuie 15:
Tabmuna 2
Tox Harpysku, A
Koadduruent Py
0,1 0,2 0,4 0,6 0,8 1,0
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 ONpeAeNsitoT MaKCUMAabHBIN TOK,
TEKYIIMHA Yepe3 KaK/IbIid TUOIBBIIPSIMHTEILHOTO MOCTA:
|a = 0,5 C ]H,

rae I, - Tox uepes nuon, A;
| - MaKCHMAaNbHBIM TOK HATPY3KH, A;
C - xoadurmeHT, 3aBUCAIINN OT TOKA Harpy3Ku (OMpeeNsioT Mo Tabir.).
2. Onpenenenue 0OpaTHOTO HAIPSKEHUS, KOTOpoe OyneT
MIPUJIOKEHO K KaX10MY JTUOIYBBIIPSIMUTEIS:
U06p = 115 UH’
rae: Uggp - 0OpaTHOE HamnpsokeHue, B;
U, - HanpsDKeHHe Ha Harpyske, B.
3. Be1Oop mno1oB, y KOTOPBIX 3HAYCHHS BHIIPSIMIIEHHOTO TOKA U
JIOITYCTUMOTO 0OOPAaTHOTOHAIPSKEHUS paBHBI HITH
MPEBBILIAIOT PACUETHBIE.
4. OnpezneneHre eMKOCTH KOHEHcAaTOpa (GuiIbTpa:
Cp=32001,/U,K,,
rae: Cy - eMKOCTh KOoHZieHcaTopa (GuibTpa, MKD;
l; - MakCHMaJbHBIA TOK Harpy3Ku. A;
U, - HanpsDKeHUe Ha Harpyske, B;
Ky - k03¢ dunimeHT mynbcanuu BIMPSIMICHHOTO HAPSKEHUS (10'3...10'2)



5 R1
E 4
8 b= ]
SZ V5 RH
=t = Pacuyer crabuamsaropa

I[J'IH IIOJIY4YCHUA 0oJiee TOCTOSHHOIO HAIIps>KCHUA Ha HArpys3kKe 1npu
HN3MCHCHUU HOTpe6J'I$IeMOl"O TOKa K BbIXOJAY BBIIIPAMUTCIIA ITOAKIIFOYAIOT

crabmim3atop. B Takom ycTpoiicTBe paboTaroT cTadmuTpoH VS u perynupyromuii Tpanzuctop V6.
Pacuer mo3BonuT BEIOpaTh BCE 3JIEMEHTHI CTA0OMIM3ATOPA, UCXO/S U3 33JaHHOTO BHIXOJHOTO
Hanpspkenus: U, 1 MakcUManbHOTO TOKa Harpy3ku |,. OqHako 00a 3Tu mapamerpa He TOJIKHbI
MPEBBIIIATH [TApaMETPhI YK€ PACCUNTAHHOTO BBIIPSIMUTENS. A €CJIH 3TO YCJIOBHE HapylllaeTcs, Toraa
CHavaJla pacCUMTHIBAIOT CTAOMIIN3ATOP, a 3aTEM - BBIIPSIMUTEINb U TpaHchopmaTop nutanus. Pacuer
cTabunuzaropa BeAyT B CIEIYIOIIEM MOPSIKE.

1. Onpenenenure HEOOXOMMOTO JIJIst pabOThI cTabmu3aTtopa BXoaHoro HampsokeHue (Ug,,) mpu
3a7anHOM BbIxoHOM (U,):

UEbll’l = UH + 31

3neck mudpa 3, xapakTepusyrolas MUHUMaIbHOE HAMPSDKEHUE MEXTY KOJUIEKTOPOM U
AMUTTEPOM TPAH3UCTOPA, B35ITa B pacyeTe Ha UCIOIb30BAaHUE KaK KPEMHHUEBBIX, TAK U T€PMAHUEBBIX
Tpan3ucTopoB. Ecnu ctabunuzatop OyAeT MOoAKIIOUATHCS K TOTOBOMY HIIH YK€ PACCUYUTAHHOMY
BBIIPSMUTENIO, B JaJIbHEUILINX pacueTax HE0OX0IMMO HUCII0JIb30BaTh PEAIbHOE 3HAUECHUE
BBIIPAMICHHOTO HAMPSKEHUS Uy

2. Pacuét MakcMManbHO paccenBacMOi TPAH3UCTOPOM MOITHOCTH:

Pmax = 173 (Uebm - UH) IH!

3. Beibop perynupytormiero Tpanzuctopa. Ero npeaensHo 1omycTuMasi paccenBaeMasi MOIIIHOCTh
JIOJKHA OBITh O0JIbIIe 3HAYEHUS Prax, IPEIEIBHO JOMYCTUMOE HANPSKEHNUE MEXKAY SMUTTEPOM U
KOJJIEKTOpOM - 6ombiie Uy,,,, @ MaKCUMaJIbHO JOMYCTUMBIN TOK KOJUIEKTOpa - OoJbIe |,,.

4. OnpeneneHre MaKCUMaJIbHOTO TOKa 0a3bl pEryIupyIOIIEro TpaH3ucTopa:

|6.Maz<c = IH / h213 mins

e N15min - MUHEMAITbHBIH KO3 (UIIMEHT Nepeiaun ToKa BEIOPAHHOTO (110 CIIPAaBOYHUKY)
TpaH3UCTOpA.

5. Bei6op crabunutpona. Ero HanpspkeHHe cTaOUiM3aiiy 10KHO OBITh PABHO BBIXOJTHOMY
HANPSDKEHUIO CTaOMIN3aTopa, a 3HAaUeHUE MAaKCUMAIIbHOTO TOKA MPEBBIIIATh MAKCUMAIIbHBII TOK
0as3bl 15 max.

6. Onpenenenue conpoTusieHus pesucropa R1:

R1= (Ugbm - Ucm)/ (|6 max + Icm min)a

3nech R1 - comporusnenue pesucropa R1, Owm;
U, - HapsDKeHUE CTa0MIN3aluy CTaduInTpoHa, B;
I6.max - BBIYMCIICHHOE 3HaYeHNE MAKCUMAJIBHOTO TOKa 0a3bl TPaH3UCTOPa, MA;
ler.min - MUHIMAJIBHBIN TOK CTAOMIIM3AIMHN JIJIS TAHHOTO CTAaOMIIMTPOHA, YKa3aHHBIN B CIIPAaBOUYHUKE
(00b14HO 3...5 MA).

7. Onpenenenne MOIIHOCTH paccestHus pesucropa R1:

PRl = (Ua’bm - Ucm)2 / Rl,

IHopsiiok BeINOJIHEHUS PadOThI:
1. [lepenucaTh UCXOIHBIE TaHHBIE CBOETO BapHaHTa
2. Haiitu Hen3BeCTHBIE 3HAUECHUS

Xon padoTsI:

1. IlepeuepTuTh cXEMy Ul CBOEH 3a1auu

2. Pemmuth 3amauy

3. IlpenocTaBuTh pe3ynbTaT Ha IPOBEPKY IPENOIaBATEIO.



®opma npeacTaBieHus pe3yabTaTa
OTuer o paboTe TOIKEH COJIEPKATh:

a) HaMMEHOBaHHUE paboTHI U LeNb PadoOTHI,

0) UCXOJIHBIE JaHHBIE JUIS PacyeTa;

B) pe€3y/bTaThl PaCuCTOB;

T') BBIBOJIBI IO paboTe.

Kpurepum ouenkmu:

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

OLIGHKa «XOpOIIO» CTABUTCA, €CJIX X0 BBIITOJHCHUS 3alaHUS BeprIfI, HO ObLIa A0ImyuIcHa
OJJHa UJIN ABEC OH_II/I6KI/I, IMPUBCAIINE K HEIIPABUJIBHOMY PE3YJIbTATy.

OHCHKa «KYHOBJICTBOPUTEIIBHO» CTAaBUTC, €CJIM NIPUBCACHO HECIIOJIHOC BBIIIOJIHECHUEC 3a1aHus.

OHCHKa CHEYOOBJICTBOPUTECIBHO» CTaBUTCA, €CJIM 3aJaHUC HE BBIIIOJTHEHO.

Tema 1.1. DiiekTpHYecKoe moJie
JlabopaTopHoe 3aHsiTHe Ne 1

YCTPOﬁCTBO U BUABI HCIIOJTHEHHUSA KOHIACHCATOPOB, UX XaPAKTCPUCTUKH

He.]'[b: HU3Y4YUTHb OCHOBHBLIC IMapaMCTPbl KOHACHCATOPOB, UX YCJIOBHLIC 0003HaYeHUs U LBCTOBYIO
MapKUPOBKY

Boinosinus padory, Bel Oyaere:

ymems:

VYal. Ilons30BaThCs U3MEPUTENBHBIMU IIPHOOPAMU

V2. usmepsaTs mapaMmeTphl JIEKTPUUECKUX LieTnel anekTpoodopyaoBanus JICM;

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

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

VY 5 skcmmyatupoBaTh 3JEKTPOOOOPYIOBAHWE M MEXAHM3MBI TIEpelayd JBIKEHUS] TEXHOJIOTHYECKUX
MalllMH U anmapaTos;

Y1 6 cobuparh INEKTPUUECKUE CXEMBI;
VY1 7 ynTath NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;
VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsBIATE U 3()(heKTUBHO HCKAaTh MH(OPMAINIO, HEOOXOAUMYIO JUISl PEILICHHs 3a]1a4n 1/1ITH
po0JIeMbI;

BoinosineHue 1ad0opaTopHoil padoThl c1oco0CTBYET (POPMUPOBAHUIO:
[IK 1.1. OnpenensiTb TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB MOBEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCIIbHBIX MAIIMH C UCIIOJIB30BAHUEM CPEACTB JUAIrHOCTHKHU,

[1K 1.2. BbINONHATH perjiaMeHTHblE pabOThl MO TEXHUYECKOMY OOCIYKMBAaHUIO M PEMOHTY MOJABEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupate cmocoObl pemieHus 3agad Ipo(ecCHOHATBHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

MarepunanbHoe obecnieyeHue:
Pa3pnaTouHbil MaTepuall, pydka, TeTpaib, HHTEPHET-PECYPCHI



3aganue: U3y4nTh YCTPOHCTBO KOHIEHCATOPA, YKA3aHHOTO /IS BAIlIETO BapHaHTa

ITopsiok BbINOJIHEHHSI Pa0OTHI:
1. O3HaKOMUTECH C 3aJaHUEM
2. I3yuuTh KOHACHCATOP, €r0 YCTPOUCTBO B COOTBETCTBUH C BAPUAHTOM
3. 3anoaHUTH TA0IUILY
Xoxa padoTbI:
O3HaKOMBTECH C 3aJaHUEM
B cooTBeTCTBHU ¢ BapHaHTOM, ONPEACIUTE TUII KOHAeHcaTopa (Tabmuia 16), KoTopeiii  TpeOyercs

U3YYUTh
Tabmauma 1
Bapuant Tun konaeHcaropa Bapuant Tun koHaeHcaTopa
1
THIT: GyMaKHbIH TUI: OyMa)KHBIH
2 10
TUI: CIIOISHON THIT: CIIOISHOM
3 11
”
TUIT: METAJJIOTUICHOYHBIN




THIT: METAJJIOIJICHOYHBIHM

THII: IJICHOYHBIM

THII: TVICHOYHBII

12
. THUIL: YJIEKTPOJIUTUYECKUNA
THIL: 31EKTPOJIUTUYECKHUM
13
THIL: KCpAMU4CCKUU TUI KEPAMHUYECKHI
7
2
,.‘V
14
THUIIL: JIEKTPOIUTHUECKUI
TAHTAJOBBIN
TUIT: JIEKTPOJIMTHYECKUI TaHTAJIOBBIN
3 15
THII: IOJIMMEPHBIN
THI: TTOJIMMEPHBIN
I 16

HepeqepTHTe W 3aI10JIHUTC Ta6J'II/II_[y 1 , HOJIB3YyACh CHIPABOYHBIMU JAHHBIMHU U UHTCPHCT-

pecypcamu:




Tabmumna 2

Tun

KOHACHCATOpa

EMKOCTB

Kpatkoe
OIHCaHue

KOHCTPYKLIUU




HoMuHannLHOE

HaIpsHKEHUE

JlonomHuTEIbHBIE
rmapamMeTphl ¢ UX

KpaTKUM
OIMCaHUEM

Oo0act
HpI/IMeHeHI/ISI
TAaHHOTO sVnel

KOHJICHCATOPOB

®opma npeacTaBIeHus pe3ybTaTa

Otuer 1o paboTe JOHKEH COJIEPKaTh:

a) HAaMMEHOBaHKE PAOOTHI U 1IeNTb PAOOTHI;

0) Tabnuna ¢ nmonHoi nHpopmanuen o0 uccIeyeMoM 0ObEKTE;T)
BBIBO/IBI 11O padoTe.

Kpurepun onenkmu:
OrneHka «OTJIMYHOY CTaBUTCS, €CIIM SKCIIEPUMEHT ITPOBENICH, 00pabO0TaHbl PE3yJIbTaThl, BHIIIOJHEHBI BCE
3agaHusl, pabora opopmiIeHa B COOTBETCTBUU C TPEOOBAHUSAMM.
OrneHka «XopoI10» CTABUTCSI, €CJIN Obla JOIMYIIEHbI OLIMOKH P POBEIEHUHN IKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O)OPMIIEHUH OTYETA.
OneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CJIU SKCIIEPUMEHT IPOBEACH, IPUBEIEHO HETIOIHOE
BBITIOJIHEHHE 3a/1aHUM.
OrneHka «HEey/10BIETBOPUTEIIBHOY» CTAaBUTCS, €CIIU SKCIIEPUMEHT HE IMPOBOAMIICSA, 3aJJaHHE HE
BBITIOJIHEHO.

JlabopaTopHoe 3aHsiTue Ne 2

HpOCTeifmme JMHelHbIe AICEKTPHYECCKHUE LHENH ITOCTOSTHHOI'O TOKa

Heab: monydyeHre HABBIKOB COOPKH MPOCTBIX AJIEKTPUUYECKHUX IIETEH, BKIIOUEHUS B JJIEKTPUUECKYIO
LeNb U3MEPUTENbHBIX MPUO0PoB. HayunThcss M3MEpSITh TOKU U HaNpsKeHUs, yOeAUTHCS B COOIIOIEHUH
3akoHOB Oma u Kupxroda B NHMHEHHON >JEKTpUYECKON LENu IOCTOSHHOro Toka. Mccnemosath
0COOEHHOCTH TIOCIIEJOBATEILHOTO U NMapauIeIbHOTO COEAMHEHUS B AJIEKTPUUYECKUX LEMSIX MOCTOSIHHOTO
TOKa.

Beinosnus patdory, Bel Oynere:

ymemby:

Vnal. Ilonp30BaThCss U3MEPUTENBHBIMU TPUOOPAMHU

Y a2. u3mMepATh napaMeTphl AEKTPHUUECKUX enel anekTpoodopynoBanus JJCM;

V3. npon3BOaUTE 000D PJIEMEHTOB JICKTPUUECKHUX LETIEH U AJIEKTPOHHBIX CXEM;

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

Vo 5 OKCILTYaTupOBaTh BHCKTpOOGOPYI[OBaHI/IC U MCXAaHHU3MbI IEpCAavYn ABUKCHUA TCXHOJOTHMYCCKUX
MalllvH " alapaToB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;

YIL 7 yuTaTh MPUHOHUIIAAIBHBIC, SJJICKTPUUYCCKUE 1 MOHTAXXHBIC CXEMBI,



VYo 01.05 onpenensats HEOOXOAUMBIE PECYPCHI;

Vo0 01.08 BeIsABIATH 1 3D PEKTUBHO HCKATh HHOOPMAITHIO, HEOOXOAUMYIO JIJIs PEIICHUS 3aa4Ml 1/ UK
poOJIeMBbI;

Boinosinenue 1adopaTopHoii padoThl crocodcTByeT (OPMHUPOBAHUIO:
[1K 1.1. Onpenenars TEXHUYECKOE COCTOSHUE CUCTEM U MEXaHU3MOB MOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTENLHBIX MAIIMH C UCTIOJIB30BAHUEM CPEACTB IMATHOCTUKY;

IIK 1.2. BeImonHsATh periaMeHTHbIE padOThl MO TEXHUYECKOMY OOCTYXHBAaHHIO U PEMOHTY IOJABEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MALLIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHds 3anad Npo(ecCHOHANBHON JEATENbHOCTH IMPUMEHUTEIBHO K
Pa3JInIHBIM KOHTEKCTAM.

MarepuaJsibHoe o0ecrieyeHue:

JlaboparopHslii cren «nekTpuueckue renm» D1[-MP-01

3amanue:

CoOpatb cxeMy M U3y4UTh CBOMCTBA L€ ITOCTOSIHHOTO TOKa

Ilopsinok BbINOJIHEHHS PadOTHI:
1. O3HaKoMUTHCS ¢ 1a00PATOPHON YCTAHOBKOM.
2. CoOpaTh TMHEHHYIO 2JIEKTPUIECKYIO LIEMb IOCTOSHHOTO TOKA C IMOCIIEA0BATEIbHBIM COSAMHEHNEM
3J1eMeHTOB (pHcC. 1), BBIOpaB 3JI€MEHTHI LIENH U BEJIMUMHY HAPSKEHUS TUTAHUS B COOTBETCTBUHU C
3aJlaHHBIM BapuaHToOM (Tadi. 1). [IpencraBuTh cxemy JUisi IPOBEPKH MPEIIOIaBATEIIO.

Tabnuua

BapHaHT 1 2 3 4 5 6

E1.B 12 10 8 12 10 8

RI1* R5-1 R5-2 R5-3 R5-1 R5-2 R5-3

R2* R3 E3 R3 RS RS RS

R1% R2*
E2|+ _ut | U_2, PV1
t Yy V
LK

Pucynok 1
1. BKJIHOUMTB DJIEKTPONUTAHUE CTEH/A U MCTOYHUK dJIeKTponuTanus E2. Y cTaHOBUTH B COOTBETCTBUM C

3a/laHHBIM BApUAHTOM 3HA4YEHHE HAIIPSHKEHUE UCTOYHMKA E2, MOAKII0YMB K €10 BBIXOIHBIM KJIIEMMaM
BosibT™METD. [loaximouas BonbT™MeTp PV1 K cOOTBETCTBYIOIIMM I'HE3aM, N3MEPUTH BEIMUNHY HAIIPSHKEHUS
Ha pe3uctopax R1 u R3, a taxke Tok I B nenu. Pe3ynbraTsl usmepenuii 3anectu B Tad. 1.

W3MeHuTh 10 yKa3aHHUIo MpenojaBaTelis BEIUYUHY CONpOTUBIIeHHs R1 ¢ MOMOIIbIO COOTBETCTBYIOIIETO
TymoOIiepa (mo3utuu 1, 2 win 3) ¥ CHOBa MPOBECTU aHAJIOTUYHBIE n3MepeHus. Beikmounts ucrounuk E2. Tlo
pe3ynbTaTtaM U3MEpPEeHH BHIYMCIUTh BEIMYUHY CONPOTHUBIIEHUS Kaxaoro norpedurens (R1 u R2) u obuiee
(9KBHBaJIEHTHOE) conpoTuBieHre RD nenu. Pe3ynpTaThl BIYKMCICHUH 3aHECTH B Ta0. 2. BBHIKIIOUNTH
UCTOYHUK JIEKTPOIUTAHUS.






Tabmumna 2

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

CpaBHHUTH pe3yibTaThl W3MEPEHUH M YOETUTHCS B TOM, YTO CyMMa COIPOTHBIICHUH OTAEIBHBIX
norpebuTenel paBHa CONPOTHUBICHHUIO Bcel Lenu. YOenuTbcs B COOJIIOAEHUMM BTOPOrO 3aKOHA
Kupxroda. O0bsAcHUTh U3MEHEHUE peKUMa padOTHI LIETIH U OTACIBHBIX MOTpeOUTENel NP U3MEHEHUN

BCJIIMYMHBI COITPOTUBJICHUSA OJHOI'O U3 PE3UCTOPOB.

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

2). [IpecTaBuTh CXeMy /sl POBEPKH MPETIOIABATEIIO.

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

|'\ /+

T
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'

Pucynok 2




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. BKIIIOYMTH UCTOYHUK MMOCTOSHHOTO HanpskeHust E2. Y cTaHOBUTH 3a/laHHOE 3HAUCHUE HATIPSKCHUS
nuTanus. I3MepuTh HanpspKeHUsl M TOKH Ha BCEX yJacTKax HenH. Pe3ynbTarsl 3aHecTd B Ta0IMI. 2.

5. M3meHuTh 1o yKazaHMIO MpernoiaBares BeIMYUHY conpoTupiieHus R1 ¢ momorpio
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. Ilpoananu3upoBaTh BIMSIHUE U3MEHEHUS BETUYUHBI COMPOTUBIICHH pe3rcTtopa R1 Ha pexum
paboThI 1IeNH U OTAEIbHBIX MoTpeduTeneid. OObICHUTD, TIOYEMY 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 BBIIIOJHEHUH 3aKOHOB Kupxroda u o npuMmenennu 3akona OMa B JTMHEWHON
JIEKTPUUECKON LEMH OCTOSIHHOTO TOKa.

®opma npeacTaBJieHus pe3yabTaTa

Otuet o paboTe TOMKEH COAECPKATh:

a) HaMMEHOBaHUE PadOTHI U 1IETh PabOTHI;

0) cXeMbl IKCIIEPUMEHTOB M TaOJIUIIBI TOTYYSHHBIX SKCIIEPUMEHTAIBHBIX 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 «XOpOIII0Y» CTAaBUTCS, €CIH ObllIa JOMYIIEHBI OIUOKU MPH MPOBEICHUH dKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0OPMIICHHH OTYETA.

OreHKa «yOBIETBOPUTEIHHOY» CTABUTCS, €CITU DKCIIEPUMEHT MTPOBEICH, MPUBEACHO HEMOTHOE
BEIIIOJIHEHHE 3aJaHUI.

OrieHKa «HEYIOBIETBOPUTEIBHO» CTABUTCS, €CITU KCIIEPUMEHT HE MPOBOIMIICS, 3aJJaHHE 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.



Boinosnus padory, Bel Oynere:
yMemy:
VY nal. [Tons30BaThbCst K3MEPUTEINHHBIMH MPUOOPAMH

VY n2. u3mMepsTh mapaMeTphl JEKTPUUECKHX 11eTel daekTpoodopynoBanus JICM;

YII?). IMPOU3BOJUTH l'IOI[60p OJIEMEHTOB JJICKTPHUYCCKUX Herei u OJICKTPOHHBIX CXEM;

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

YII 5 OKCILTYaTUpPOBATH 3HCKTpOO60py2[OBaHI/Ie U MCEXaHHU3MbI IEpCHAaAUn ABHXKCHUA TEXHOJIOIMYCCKHUX
MalllvH 1 aIapaTrosB,

VY11 6 cobupath IMEKTPUIECKUE CXEMBI;
VY1 7 unTarth NPUHIUIHAIBHBIC, JJICKTPUYECKIE U MOHTaKHBIC CXEMBI;
VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsiBAATH ¥ 9 (PEKTUBHO UCKATh HH(OPMALIKIO, HEOOXOTUMYIO JIJIsl pELICHUS 3a1a4H 1/IITU
po0JIEMBI;

Beinosinenue 1adbopaTopHoil padoThl cioco0CTBYeT (POPMUPOBAHUIO:
[1K 1.1. Onpenenars TEXHUYECKOE COCTOSHUE CUCTEM U MEXaHU3MOB IMOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCJIbHBIX MAalIMH C UCIIOJIB30BAHUCM CPCACTB JUArHOCTHKHU,

IIK 1.2. BeImomHsATh periaMeHTHBIE paOOThl MO TEXHUYECKOMY OOCTYKMBAHHIO U PEMOHTY IOJBEMHO-
TPAaHCHOPTHBIX, CTPOUTENbHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 BeiOupare crocoObl pelieHus 3anad Npo(ecCHOHANBbHOM JAeATENbHOCTH NMPUMEHHUTENbHO K
Pa3IUYHBIM KOHTEKCTaM.

MarepuanbHoe odecniedeHue:
JlaboparopHslii creH «dnekTpuaeckue renu» D1[-MP-01

3aganue:
CoOpatb cxeMy M U3y4UTh CBOMCTBA CMEIIAHHOI'O COEAMHEHHS 3JEMEHTOB LEMH MOCTOSIHHOTO
TOKA.
ITopsinok BbINoOJIHeHUs padoThI:
1. O3HakoMUTHCA ¢ 1a0OPaTOPHON YCTAHOBKOIA.
2. CoOpatb 11elb CO CMEIIaHHBIM COSTUHEHHEM Pe3UCcTOpOB (puc. 1).
CoOparp 1enb €O CMENIaHHBIM COCAMHEHHUEM pPE3UCTOPOB, BBHIOpAB DJIEMEHTHI IENH W BEIUYHHY
HaNpsOKEHUsl MMUTaHUA B COOTBETCTBHM C 33JaHHBIM BapuaHToM (Tabin. 1). IlpencraBute cxemy amst
NIPOBEPKH MPEIOIaBATEIIIO.

Taomuma 1
BapHaHt 1 2 3 4 5 6
EX2B 12 10 8 12 10 3
Rl R2 3 R2 R3 R2 R3
R2 R4-1 R4-1 E4-1 R4-2 R4-2 R4-3
B3 R7 R7 E7 E9 R9 RO




Pucynox 1

3. [Tocse mpoBepKH CXEMBbI MPETOaBaTEeNIEM BKIFOUNTh HCTOYHHUK nUuTaHus E2, yCTaHOBUTH 3alaHHOE
3HAYCHWE BEJTMYMHBI HATPSHKCHUS TUTAaHUS M U3MEPUTH HANpsDKEHUs Ha BXoze nenu U 1 Ha Bcex
yuactkax nernu (ULl u U2), a Takxe Bce Toku (11,12 u 13). PesynbTarsl 3anectu B TabI. 2.

Tabnuua 2

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

4. C moMouipt0 COOTBETCTBYIOIIETO TyMOJIepa yCTAaHOBUTH HOBOE 3HaUYCHHE pe3rcTopa R2 u cHoBa
M3MEPUTH HAMPSHKEHUS M TOKH B 11enu. BeikimtounTh uctounuk nuranust E2. o pesynabraTtam
M3MEPEHUM BBIYMCIUTH MOITHOCTh KaXka0ro yyactka uenu P1, P2, P3 u Bceii nenu P, onpenenuts
HKBUBAJIEHTHOE conpoTuBieHue nenu R3, PesynpTaTsl BeIuncieHnii 3anectu B Tadi. 13. BoIkimounTs
3JICKTPOTUTAHHE.

5. Tlpoananu3upoBaTh BIUSHUE U3MEHEHHUS BEIIMUYMHBI CONPOTUBJICHUS pe3ucTtopa R2 Ha pexum
paboThI BCel 1enu U OTNIENbHBIX MoTpeduTeneil. OObICHUTH, TOYEMY 3TO UMEET MECTO.

6. IIpoBepuThH BHIMOIHEHUE OallaHCa MOIITHOCTEH.

7.CI[CJ'IaTb BBIBOJbI O BBIIIOJTHCHHMH 3aKOHOB Knpxroq)a.



®opma npeacTaBiaeHus pe3yJbTaTa

OTuer o paboTe JOIKEH COJIEPKATh:

a) HaMEHOBaHUE PabOTHI U 11eTb PaboTHI;

0) cXeMbI HKCIIEPUMEHTOB U TaOJIHUIIBI ITOTYYEHHBIX IKCIIEPUMEHTAIBHBIX JaHHBIX;B)
pe3yabTaThl PACYETOB;

T') BBIBOJIBI 11O paboOTE.

Kpurepun oneHku:

Or1ieHKa «OTJIMYHOY CTABUTCS, €CITU SKCTICPUMEHT MPOBEICH, 00pad0TaHbI PE3yIbTaThI, BHITIOTHEHBI BCE
3a7aHus, paboTa opopmIIeHa B COOTBETCTBUH C TPEOOBAHHSIMH.

OreHKa «XOpOIII0Y CTABUTCS, €CJIA ObLIa JOMYIICHBI OIIHOKY MPH MPOBEICHUN YKCTICPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0OPMIICHHH OTYETA.

OreHKa «yI0BIETBOPUTEIHHOY» CTABUTCS, €CITU AKCIIEPUMEHT MTPOBEICH, MPUBEACHO HETIOTHOE
BBITIOJIHEHHE 3a[aHUH.

OrieHKa «HEYIOBICTBOPUTEIIBHOY» CTABUTCS, €CITU KCIICPUMEHT HE IMTPOBOIIIICS, 3a]JaHKC HE
BBITTOJIHEHO.

Tema 2.1. MarHuTHOe moJie, €ro XapakTepuCTHKHU
JlaGoparopHoe 3ansiTue Ne4

Buabl (l)epp0MaFHI/ITHI)IX MaTepuaJIoB, HCCIICAOBAHUEC UX XaPAKTCPUCTHUK.

Heab: nccnenoBaHue XapakTEPUCTUK U BUJIOB (PeppOMArHUTHBIX MaTEpUajIoB; U3y4yeHUE METIU
TUCTEpE3UCa.

Beimosinus padory, Bel Oyaere:
ymemy:
Val. Ilonp30BaThess M3MEPUTENBHBIMU TPUOOPAMHU

Y a2. u3mMepATh napaMeTpsl AEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

VY n3. npou3BoaUTH MOAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

V4. cobnroaats Mepbl 6€30MaCHOCTH MPH padboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPUUECKUMHU
UHCTPYMEHTaMU;

Vo 5 OKCILTYaTUpOBAaTb 3neKTpoo60pyz[0BaHI/Ie U MCXAaHU3MbI MEpCAaYn ABHUKCHUSA TCEXHOJIOIMYCCKUX
MalllvH 1 amiapaTrosB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
y)l 7 9uTaTh NPUHOHUIIAAIBHBIC, SJJICKTPUUYCCKUE 1 MOHTAXXHBIC CXEMBI;
VYo 01.05 onpenensats HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoIBIATE U 3()(heKTUBHO HCKAaTh HHPOPMAINIO, HEOOXOAUMYIO JUIS PELLICHUS 3a]1a4u 1/1ITH
po0JIeMbI;
BoinosiHenue j1abopaTopHoi padoThl cCOCOOCTBYET (POPMHPOBAHUIO:

[IK 1.1. OnpenensiTe TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB ITOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTENIbHBIX MAIIMH C UCIIOJIb30BAaHUEM CPEACTB IUAarHOCTUKH;

[IK 1.2. BbIMONHATH periamMeHTHbIE paboThl MO TEXHUYECKOMY OOCITYKHUBAHUIO M PEMOHTY MOJABEMHO-
TPAHCTIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX MALIUH U 000PYIOBAHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANBHON JAEATENbHOCTH MPUMEHHUTENIbHO K
Pa3IMYHBIM KOHTEKCTaM.



MarepunanbHoe obecnieyeHue:
JlaGopaTopHbIii CTeH]T

3aganue:
N3yuuTh cBOMCTBA (heppPOMATrHUTHBIX MAaTEPUATIOB M KX BH/IBI.

HOpﬂ}IOR BbIIIOJTHCHHUA paﬁ()TbI:

1. Coequnute BbIXOA reHepaTopa ¢ rHe310M G U3MEpUTENBHOIO CTeH 1A, K rHe3ly U moaKimounTe
BOJILTMETP. Bxospl kanaoB X n Y ocumiuiorpada coeJuHUTE C THE31aMu X UY HU3MEPUTEIHHOTO
CTEHJ]a COOTBETCTBEHHO. Pyuku nepexiitoueHust KodQpPHUIUHUEHTOB yCUIIEHU KaHaloB X U Y IOCTaBbTe
B nontoskeHust 50 mB/nmen u 20 mB/nen. coorBercTBenno ( Ux = 50 MB, Uy = 20 MB). Bxurounre
npuOopsl B ceTh. [Iporpeiite B TeueHue S MuH. C MOMOIIBIO pydek ocuuiuiorpada go0enTech
MI0JIO’KEHUS JIy4a B LIEHTPE dKpaHa. Y CTaHOBUTE 4acTOTy curHana reaeparopa 50 I'u. ITpu nomomu
peryssaTopa BbIXoJla reHepaTopa NoJdy4YuTe Ha SKpaHe ocLuuiiorpada npeienbHyo MeTo
rucrepesuca. BepuirHa nemiu no koopauHate X J10JKHA 3aHUMATh YETHIPE KJIETKH, CUUTAsl OT
LeHTpa ’KpaHa. HanpsbkeHnue, usmepseMoe BOJIbTMETPOM, JTOJIKHO PaBHATHCS HpU

sToM ~1 B.

CHATHE OCHOBHOI KpUBOM HamMarHu4uBaHus. MI3MeHsIs BEIMUMHY CUTHAJA Ha BBIXOZE T'€HEpaTopa,
3apuUCyiTe CEMEICTBO MEeTeNb TUCTEPE3NCca U 3alUIINTE B TaOaUIy 1. KOOpAMHATHI UXBEPILIUH IpU
X=1,2,3,4 neaeHuUM.



Tabmuma 1
X, nen Hy,, AM Y, nen. B, Tn U

Macmtabsl ocelt ocuusuiorpada paccuuraiite no Gopmynam:

U‘ ”] A l "\'( 'nRu
m, =————_ —jgen, M, =———
271'1',)R7- M : ”’25
rae RT=10 OM; r_1=0,021 m; W,=100; W,=1330; C,=10* ®; R,,=10" Om; S=10",
Hanps»keHHOCTB T0JIs1 1 MATHUTHAsE HHAYKIUSA B 00pasile, COOTBETCTBYIOIIME OTKJIOHEHHIO JTyda
ocuuuiorpada B Touke ¢ koopauaaramu (X,Y) paBHbI

Hp=mX; Bp=m,Y.

3HaueHNEe MarHuTHOM MMPOHUIACMOCTH I10 JJaHHBIM ocummorpa(bnqecxﬂx I/ICCJ'ICI[OBaHI/II‘/'IBBILII/ICJ'IHeTCH
U3 OCHOBHOM KpHBOfI HaMaronn4muBaHUA COIJIACHO BBIPAKCHUIO!

. Tn/aea

B

i

p= :
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2. Pesynbratel pacdera 3aHeCHTe B TaOIUIly 1 M TOCTpOITE IO HUM OCHOBHYIO
KPHUBYIO HAMAaronniMBaHUusA U 3aBUCUMOCTD.

3. [loaroToBhTE YCTHBIC OTBETHI HA CIICIYIOIIHE BOIPOCHI:
a. OOBsACHUTE 3aBUCUMOCTh MATHUTHOM MPOHUIIAEMOCTH ()epPOMArHETHKA OT
HAIPSHKCHHOCTH MarHUTHOTO TTOJISI.
0. Uto Takoe «IeTIisi TUCTepe3ncan?
B. HazoBuTe OCHOBHBIC BHIbI TOTEPH B ()ePPOMATHUTHBIX cepeuHuKax. Kakuenorepu u
noyemy 0oJiee OMacHBI HA BBICOKHMX 4acTOTax?
r. Kak o0BsICHUTH BIIMSHYE YaCTOTHI HA 3HAUEHHWE MAarHUTHOM MPOHUIIAEMOCTH
METaJUIM4ecKoro eppomMarHeTuka’?
1. OxapakTepusyiiTe CBOHCTBA MArHUTOMSITKHX MaTepUAIOB, UX 00JIACTH MPUMEHEHHS. €.
OxapakTepHu3yiiTe CBOMCTBa MArHUTOTBEP/IBIX MAaTEPUANIOB, X 00JaCTH TPUMEHEHUS.

®opma npeacTaBJieHus pe3yJabTaTa

Otuer o paboTe TOMKEH COAEPKATh:

a) HaMMEHOBaHUE PadOTHI U 1IETh PAOOTHI;

0) cXeMbl IKCIIEPUMEHTOB M KPUBbIE MOJTYYSHHBIX SKCIIEPUMEHTAIBHBIX JaHHBIX;B)
YCTHBIN OTBET Ha MOCTaBJICHHBIE BOTIPOCHI;

T') BEIBOJIBI 110 padore.

Kpurtepum onenku:

OrneHka «OTJIMYHOY CTaBUTCS, €CIIN SKCIIEPUMEHT MPOBENICH, 00pab0TaHbl PE3yIbTaThl, BHITIOJHEHBI BCE
3agaHus, pabora opopmiIeHa B COOTBETCTBUU C TPEOOBAHUSMHU.

OrneHka «XopoI10)» CTaBUTCS, €CIH Oblila JOMYyIIEHbI OIUOKY MPH MTPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O(YOPMIICHUH OTUYLTA.

OneHka «yA0BIETBOPUTEIIBHOY» CTABUTCS, €CIIM HKCIIEPUMEHT IIPOBE/ICH, IPUBEICHO HETIOIHOE
BBITIOJIHEHHE 3a/1aHUM.

OneHka «HEyIOBJIETBOPUTEIBLHOY» CTABUTCS, €CIIM SKCIIEPUMEHT HE MPOBOAMIICS, 3aJaHUE HE
BBITIOJHEHO.

Tema 3.1. DiiekTpUYecKHe LeNU MePeMEHHOI0 TOKa
JlaGopaTopHoe 3ansiTue Ne 5
JKCIEePUMEHTAJIBbHOE ONpe/iesieHHe MapaMeTPOB 3JIeMEHTOB Ieleil IepeMeHHOr0 TOKa



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

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

V2. uamepsaTh napaMmeTphl JIEKTPUUECKUX Lienel anekTpoodopyaoBanus JACM;

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

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

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

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

VYo 01.05 onpenenats He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsiBIATH ¥ 9 (PEeKTUBHO UCKATh HH(OPMAIIMIO, HEOOXOUMYIO JJIsl pELISHUS 3aauu U/Wid
poOJIeMBlI;

Beinosinenue 1adbopaTopHoil padoThl cioco0CTBYeT (POPMUPOBAHUIO:
[IK 1.1. OnpenensiTe TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB MIOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTENBHBIX MAIIIUH C UCIIOJIb30BAHUEM CPEACTB AUArHOCTUKH;

[IK 1.2. BpImonHsTh periamMeHTHblE pabOThl MO TEXHUUYECKOMY OOCITYXUBAaHUIO M PEMOHTY IMOJABEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 BeiOupare cmocoObl pelieHus 3anad Npo(ecCHOHANBbHOM JAeATeNIbHOCTH MPUMEHHUTENbHO K
Pa3IUYHBIM KOHTEKCTaM.

MarepuanabHoe odecnieyeHue:
JlaboparopHslii creH «dnekTpuaeckue renm» D1[-MP-01

3aganue:
Cobpath cxeMy U U3y4UTh CBOMCTBA IIENHU MIEPEMEHHOTO TOKA

IMopsinok BHINOJIHEHUS PAdOTHI:

1. O3HakoMHTBHCS C TaOOPATOPHOU YCTAHOBKOM.

2. DKCIEepUMEHTaIbHOE OMpeAeNICHUE BETUIHHBI COMTPOTUBIICHHS PE3UCTOPA.
Colpats cxemy o pucyHky 1. B xaugectBe pesuctopa R* ucnonszoBats pesuctop R11 wim R10 (Taba.
1). B COOTBETCTBUM C 3a/laHHBIM BApUAHTOM YCTAHOBUTH COOTBETCTBYIOIIMN TyMOJIep B 3a/JlaHHYIO
nosunuio (1, 2 wu 3). [IpeacraButh cxemy sl MPOBEPKH MPETIOIABATENIO.

@
~—PA ;
PV

OJO N

Pucynok 1
Tabmuma 1
Ne BapuanTa | 2 3 4 5 6
U.B 5 7 6 5 7 6

R* R10-1 R10-2 R10-3 R11-1 R11-2 R11-3




BxirounTh 3M€KTpONUTaHHME CTEHAA W HWCTOYHUK muTaHus E3, ycTaHOBUTH 3aJaHHOE 3HAYEHUE
HANpsDKEHUS MCTOYHMKA MUTAHUS U M3MEPUTh BEJIIMYMHY HANpSOKEHHs W TOKa B Lenu. Pe3ynabTaTsl
3aHecTH B Tabmuiy 1.

3. Jlns ompeneneHust BeTMYMHBI EMKOCTH KOHJEHCATOpa coOpaTh cxemy 1o pucyHky 1. B
Ka4yecTBe HccienyeMoro konaencaropa C* ucmnonb3oBath nepecrpanBaeMblii KonaeHcarop Cl B
COOTBETCTBYIOILIEH O3UIMH NEepeKiIodarens (Hapumep, 3anuck C1-2 o3HavaeT, 4To nepeKiIovareib
Oarapen koneHcaTopoB C1 noimkeH ObITh B MO3UIUH «2»). [Tocie mpoBepku cXeMbl IPErogaBaTeeM
BKJIFOUUTH DJIEKTPONUTAHUE CTEH/]a U UCTOUHUK NMUTaHus E3, yCTaHOBUTDH y U3MEpPUTEINSI MOIITHOCTH
pexxuM u3MepeHust yactoThl f. B cooTBeTcTBHY € 3ananueM (Ta0u. 2) yCTaHOBUTH 3a/laHHBIC 3HAUYCHUS
BEJIMUMHBI HAMIPSKEHUSI IUTAHUS U €r0 YacTOThl. YacTOTy ycTaHABIMBATh C TOUHOCTHIO £(5...10) I'm.
N3mepuTh BeMMUMHY TOKA, HANIPSDKEHUS U 9aCTOTHI B IIeTH. Pe3ylbTaTel 3aHECTH B TAOIUILY 2.

Tabnuua 2
No papmasTa | 2 3 A S 6
U.B 5 5 5 7 7 7
G Cl-1 Cl-2 Cl-3 Cl-4 Cl-5 Cl-3
f, ' 300410 250£10 200410 160410 130410 100410
PP
By | U 3 U

m

iy

Nl

T




Pucynoxk 2
4. Jlns onpeneneHus mapaMeTpoB peaabHOM KaTyIIKH MHAYKTUBHOCTH COOpaTh CXEMY 110
pucyHky 12. B xauecTBe uccnenyemoit katymku L* nucnons3osars katymku L1, L2 crenaa nimm ux
nocienoBarenbaoe coequnenne (L1+ L2) B cooTBEeTCTBHM € 3a1aHHBIM BapruaHToOM (Tabi. 3).

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

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

5. OnpenenuTs BEIMUNHY aKTUBHOTO CONPOTHBIICHUS KaTYIIKU METOJOM aMIlepMeTpa U
BOJIbTMETpA. J{JIsl 3TOr0 MOJIKIIFOUUTh €¢ K MCTOUHHMKY MOCTOSIHHOTO Hanpsbkenus E2 (puc. 13).
YcTaHoBUTH y HU(POBOro aMIepMeTpa pexxuM U3MepeHus MOCTossHHOTro Toka. [locie npoBepku
CXEMBbI PEIO0/IaBaTeIeM BKIOYUTh UCTOUHUK MUTaHUS E2, yCTaHOBUTH Y HETO BBIXOJIHOE
HanpsbkeHue 10 B u u3mepuTh BeIMUnMHY HOCTOSHHOTO TOKA B Lienu. Pe3ynbTar 3aHectu B Tabnuny 4.
BBIKITIOUNTB 371€KTPOIIUTAHHE.

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

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

6. Ilo pe3ynapTaTaM H3MEPEHUH pacCUNTaTh IOJTHOE CONPOTUBIIEHHE Z KaXI0T0 3JIEMEHTa,
aKTUBHOE conpoTuBieHue R, Bennunny nHaykTuBHOCTH L 11 eMkocTi C M IOCTPOUTH BEKTOPHBIE
JarpamMmBbl.

®opma npeacTaBiaeHus pe3ybTara:

OTueT 1o paboTe JOIKEH CONIePKATh:

a) HauMeHOBaHHue paboThI U 1eNb paboThI;0)

JJIEKTPUUECKUE CXEMBI OIBITOB;

B) TAOJIUIIBI C pe3yJbTaTaMH OMBITOB M BBIYUCIICHUI;T)

pacyeTHbIe COOTHOIICHUS;

1) BEKTOPHBIE IMAarpaMMBI JIJTsl PE3UCTOPA, pealTbHON KaTyIIKH M KOH/ICHCATOPa;e)
BBIBOJIBI 110 paboTe.

Kpurepun onenku:
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O1eHKa «OTJIMYHO» CTABHUTCS, €CITH SKCIIEPUMEHT MIPOBEICH, 00pabOTaHbI Pe3yIbTaThI,
BBITIOJTHEHBI BCE 3aJ1aHusl, paboTa 0opMIIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.

Or1eHKa «XOpOIII0Y» CTABUTCS, €CJIA ObLIa JOMYIICHBI OITHMOKY P MPOBEICHUN IKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0OPMIICHHH OTYETA.

O1eHKa «yI0BJICTBOPUTEIBHOY» CTABUTCS, €CIIM IKCTIEPUMEHT MPOBEJICH, TPUBEJICHO HETIOIHOE
BBITIOJIHEHHE 3a[aHUH.

OreHKa «HEYIOBICTBOPUTEIIBHO» CTABUTCS, €CITU SKCIICPUMEHT HE MMPOBOIMIICS, 3aJJaHHC HE
BBIIOJIHEHO.

JlabopaTopHoe 3ausiTue Ne 6

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

Heab: nmpruobpereHne HaBBIKOB COOPKU MPOCTHIX 3JIEKTPUUYECKUX LENeH U M3MEpEeHUsl HalpsHKEHU Ha
OTJENIBHBIX Y4acTKax LN, U3y4eHUe CBOWCTB LeNel MPU MOCIe10BaTeIbHOM COEMHEHUN aKTUBHBIX U
PEaKTUBHBIX 3JIEMEHTOB, 3HAKOMCTBO C SIBJICHUEM pE30HAHCA HAaNpsKEHUH, IMOCTPOEHHUE BEKTOPHBIX
JarpaMm.

Beimosinus padory, Bel Oyaere:
ymems.:
VYnl. [lonb30BaThCst U3BMEPHUTEINBHBIMH TPUOOpaAMHU

Y a2. uaMepsaTh mapaMeTphl SJIEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

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

VY n4. cobnmroaate Mepsl O€30MMACHOCTH P padbOTe C FICKTPOOOOPYAOBAHUEM U DIIEKTPUICCKIUMH
UHCTPYMEHTAMU;

Vo 5 OKCILTYaTUpOBaTb 3HeKTp0060py}10BaHI/Ie U MCXAaHHU3MBbI IEpcaavu JABUKCHHUA TCXHOJIOIT'MYCCKUX
MalllvH 1 amiapaTosB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLUKIIUAIBHbIE, SJIEKTPUUECKNE U MOHTAXKHBIE CXEMBI;
VYo 01.05 onpenensat HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoIaBIATE U 3(h(heKTUBHO HCKATh MH(OPMALIHIO, HEOOXOAUMYIO JUIS PELICHU 3a/1a4ul U/ WIN
po0JIEMBI;

BoinosiHenue j1abopaTopHoi padoThl cOCOOCTBYET (POPMHPOBAHUIO:
I1K 1.1. Onpenenars TEXHUUECKOE COCTOSHUE CUCTEM U MEXAHU3MOB ITOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCIIbHBIX MAIIMH C UCITOJIB30BAHUEM CPEACTB TUAIrHOCTUKU,

[1K 1.2. BbINoNHATH periaMeHTHble paboThl MO TEXHUYECKOMY OOCITYKMBAaHUIO M PEMOHTY IMOABEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupate cmocoObl pemieHus 3agad Ipo(ecCHOHATBHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

MarepuanbHoe o0ecnieyeHue:
JlaboparopHsIii cTeH «dnekTpuaeckue renm» D1[-MP-01

3amanue:

CoOpatb cxemMy M U3y4UTh CBOMCTBA LIETIN NIEPEMEHHOI0 TOKA C MOCII€A0BATEIbHBIMCOEJUHEHUEM
AJIEMEHTOB.

ITopsinok BHINOJIHEHHA Pa0dOTHI

1.03HaKOMUTHCS € 1AOOPATOPHON YCTAaHOBKOM.
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2.Co0paTh AJIEKTPUYECKYIO IIEMb C TTOCIIeI0OBATEILHBIM COSIMHEHUEM pe3ucTopa R* u koHaeHcaTopa
C* (puc. 1), ucrionb3ys 3JIEMEHTHI LIS B COOTBETCTBHUHU C 3aJlaHHBIM BapuanTtom(tadi. 1). B kauectBe
pesuctopa R* ucnonp3oBath nepectpanBaemsbiii pesuctop R10 B cOOTBETCTBYIOIICH MO3UITUN
nepexirogatets. Y uGpoBhIX aMIIEPMETPOB YCTAHOBUTH PEKUM H3MEPEHUS IEPEMEHHOTO TOKA.
3.IIpenbaButh cxemy AJisi IPOBEPKU MPENOAABATEIIO.

| PP1 i o
Bx | U BRI A, | 1
| g S8 "
PucyHOK 1 53_[ P vt U2,
/ f

- A \ ' ) U .~ -
Ne BapuaHTta 1 2 3 4 5 6

R* R10-1 R10-2 R10-3 R10-1 R10-2 R10-3

C* C2-5 C2-5 C2-5 Cc2-4 Cc2-4 Cc2-4

1. BxirouuTh NUTaHUE CTEH]IA, ICTOYHUK MepeMeHHoro HanpsbkeHus E3. YcranoBuTh Ha
BbIXOJIe UcTOUHUKA nuTaHus E3 nanpskenue 7 B ¢ yactoroit 400+10 I'n. [IpoBectu namepenus
yKa3aHHbIX B Ta0auLe 2 BeMuuH. Pe3ynpTaThl U3MepeHuii 3aHecTy B Tabauiy 2. BeIkimounts
UCTOYHUK 3JieKTponuTanus E3.
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Tabmumna 2

Cxema
RC
72 C

(R

B

I. MA

P. Bt

2. CobOpaTb JIEKTPHUECKYIO LIEMb C [I0CIIEe10BATEIbHBIM COCTUHEHUEM PealIbHOM KaTyIKU
UHIYyKTUBHOCTH L* konmeHcaTtopa C* (puc. 2), HCIOb3ys 3JIEMEHTHI LIEIH B COOTBETCTBUH C
3aJJaHHbIM BapuaHToM (Tabu1. 3). [IpeabsBUTH cXxeMy AJIs IPOBEPKU IPENOJaBaTENo.

UK
PP1 7z o -
Bx ;lJ i . Buix fbV\ )
| ) A sy = B e
E3 P
"y Lt il
o Pl
- . —”'
Pucynok 2
Tabmnuua 3
Ne BapuanTa 1 2 3 5 6
L* L1 L1 L1 12 L2 L2
c* C2-1 Cc2-2 C2-3 C2-3 C2-4 C2-2

3. BKIIIOUMTB 371eKTPONHUTAaHUE, YCTAHOBUTH HA BBIXOJI€ MCTOUHMKA nuTaHus E3 nanpsokenue 7
B ¢ gactoroii 400+10 I'u. IIpoBectn n3mMepeHus yKa3aHHBIX B TAOJIUIE BETHMYUH JUTSI LIETH C
[I0CJIe/10BATEIbHBIM COEIMHEHUEM PeaJIbHOM KaTyIIKU HHAYKTUBHOCTH L 1 koHaeHcaropa C.
Pesynbrarel m3mMepenwmii 3aHecTr B Ta01. 3. BRIKIIIOYUTB JIEKTPOITUTAHUE.
4. JInst uCCIeIOBAHHBIX IIETIeH 1O pe3yJbTaTaM U3MEPEHUI pacCUUTATh:
— TOJIHYIO MOIIHOCTH TIeTH S,
— pPeaKTUBHYIO MOLTHOCTb Lienu Q,
— K03 UIUEHT MOIIHOCTH LIETIH COSQ U Yroi cBUra (a3 ¢ Mex1y Haups>KeHUEM Ha BXOJIE LENH U
TOKOM,
— K03 UIUEHT MOIIHOCTH KaTYIIKU COSQk U YroJ cIBUTa a3 coS) MEXy HaNpsSKEHUEM Ha
KaTyILIKE U TOKOM,
— IIOJIHBIE, aKTUBHBIE U PEAKTUBHBIE COTIPOTUBIIEHUS BCEl 11eny U oTaenbHbIX yuacTkoB (ZK, RK, XK,
XC, 73, RD3, X03,). PesynbTarsl 3anecTd B Ta0nuily 4.

Tabmuna 4
S=UL
BA

BAp

Ry.
OM

Xé | 25, |
Ox | OMm

cCosy |

Zy.
Om

COSQg Q.

rpax

Ra.
Onm

Pg

rpax O

5. Ilo pe3ynbTaTaM U3MEpeHuH Ul HCCIIEAOBAaHHBIX LIENEH MOCTPOUTH B MacIiTabe BEKTOPHBIE
JMarpaMMbl, TPEYTOJIbBHUKN COMPOTUBIIEHNI W MOIITHOCTEW, CAENATh BBIBOJI O XAPAKTEPE KAXKI0N
UCCJICOBAHHOMN LIETIH.

®opma npeacTaBiaeHus pe3ybTara:

OTueT 1o paboTe JOIKEH CONIePKATh:

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

B) TaOJIUIIBI C pe3yJbTaTaMH OMBITOB M BBIYUCIICHUI;T)
pacueTHbIE COOTHOUICHUS;
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1) BEKTOPHBIC TUATPAMMBI;E)
BBIBOJIBI TTO padoTe.

Kpurepum ouenku:

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

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

OrieHKa «yIOBIECTBOPUTEIHHO)» CTABUTCS, €CITU KCIICPUMEHT MTPOBECH, MPUBEACHO HETIOIHOE
BBITIOJIHEHHE 3aJIaHU.

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

JlabGoparopHoe 3aHsiTHE N7

Coennnenue TpéxgasHoii 1enyu nepeMeHHOro TOKA Mo CXeMaM «3Be3/1a», KTPeyroJbHUK)

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

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

V2. usmepsaTh mapaMmeTphl JIEKTPUUECKUX LieTrel anekTpoodopyaoBanus JICM;

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

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

VY 5 skcmiyatupoBaTh 3JEKTPOOOOPYJOBAHME W MEXaHU3MBI TE€pPEeaud JIBIXKCHHS TEXHOJOTHYECKHUX
MallIMH U anmapaTos;

Y1 6 cobupatrh INEKTPUUECKUE CXEMBI;
VY1 7 ynTarh NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;
VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIsABIATH U 3(h(PEKTUBHO NCKATH HH(OPMALNIO, HEOOXOJUMYIO JUIsl peLICHUS 3aauu 1/ Win
npoOIeMbl;

BrinosiHenue 1adopaTopHoii padoThl ciocodcTByeT (OPMHUPOBAHUIO:
IIK 1.1. OnpenensiTe TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB ITOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTENbHBIX MAIIMH C UCIOJIb30BAaHUEM CPEACTB TMATHOCTUKU;

IIK 1.2. BEIIOIHSTE PCriIaMCHTHELIC pa60TBI o TCXHUYCCKOMY 06CJ'IY)KI/IB8.HI/IIO U PCMOHTY IMOABCMHO-
TPAHCIIOPTHBIX, CTPOUTCIIBHBIX, JOPOKHBIX MAalllMH 1 060py)1013aH1/I;1

OK 01 Beibupare cmocoObl pelieHus 3anad Npo(ecCHOHANBHON JAeATeNIbHOCTH MPUMEHHUTENbHO K
Pa3TUYHBIM KOHTEKCTaM.

MarepuasibHoe o0ecrieyeHue:
JlabGopatopnsrii ctena D1[-MP-01.

3aganue:
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CoOpath cxeMy 1 U3y4uTh CBOMCTBA TpeX(a3HOMU IIeNH IEPEMEHHOTO TOKa

ITopsinok BeINOJHEHHs PadoOTHI:

1.

N3yuuts Temy «TpexdazHbie 3JeKTpUIECKUE IETH IPU COSTMHEHHUH TI0 CXEME
«3B€371a», CoJlepKaHue JaHHOM J1a00paTOpHOM paboTHI.
HaueptuTh npyHIMINAIBHBIE CXEMBI HCCIEYEMBIX LEIEn
UCCIIElyeMbIX LeNel CBKIIOYEHHBIMU U3MEPUTEIIbHBIMU IIPUOOPaMHU.

O3HaKOMHTHCS C 1a00PaTOPHOM YCTaHOBKOM.
BxItounTh 3ME€KTpONUTaHNE CTeHAa. BKIIOUNTh Tpex(ha3Hblii HCTOYHUK

2.

4.

nuTanusi E4 uM3MepuTh CTPEIOYHBIM BOJIBTMETPOM JIMHEHHBIC U (Da3HbIe

HAIpsDKEHNS HICTOYHMKA MIUTAHUS Ha XOJIOCTOM X0/y. Pe3ynbTarsl u3smepeHnuit
3aHecTH B Ta0. 33. BBIKIIOUUTH HCTOUHUK AIICKTPOITUTAHUS.
[IpoBepHUTh COOTHOIICHHE MEXKY JTMHECHHBIMU U (h)a3HBIMH HANPSDKCHUSAMH UCTOYHHUKA TUTAHUSL.

Tabmuna 1 - Pe3ynpTarsl u3MepeHuit

I/I3M€p€HO Ha KJIEMMax HCTOYHUKA IIIITITHHA

v BrrunciieHo
JInHelHbIe HAIPSHKEHUS Da3zHble HAIPSKEHUS
Uab, B Ubc, B Uca, B [Ua, B Ub, B Uc, B Ui, B U, B Un/Ud
S. Cobparb CHMMETPHYHYIO YETHIPEXITPOBOIHYIO TPEX(PazHYIO

3JIEKTpUUECKYO Lenb (puc. 16). B kauecTBe amriepMeTpoB UCIOJIb30BaTh LU(POBbIE
puOOpbI B peXKUME U3MEPEHUS IEPEMEHHOT0 TOKa (TyMOJiep pexxuma padoThl

npuOOpOB B MO3ULIMHU «~»), B kauecTBe norpedureneit
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RA, RB, RC ucnons3oBarts pesuctopsl R17, R18, R19, ycTaHOBHB COOTBETCTBYIOITHE TYMOJIEPHI B
no3unuio «1». [IpencraButh cxemy Ajsi IPOBEPKU MPENOIaBATENIO.
6. HccnenoBaTh pexxuMbl pabOThl CHMMETPUUHON Tpex(a3HO# 1enu npu

HAJIMYUU U OTCYTCTBUU HEUTPAIBHOTO IPOBO/IA, A TAKXKE BIUSHUE HEUTPAILHOTO
poBO/a U 0OPBIBA TMHEHHOTOMPOBOIA 331aHHOH (a3el (Tabn.34) Ha pekuM pabOThHI
uenu. /[yt 5Toro BKIIOUUTH NEKTPONUTAHUE CTEHIA, UCTOYHHUK Tpex(da3HOro
HanpspkeHus: E4 u uamepsts nuneitnsie Toku [A, 1B, 1C u Tok B HEWTpasbHOM
npooje IN, dasupie Hanpsokenus ncrounnka UA, UB, UC, da3Hbple HanpsHKeHUs Ha
noTpeduTensax? u HanpsbkeHue cMmeneHus Heiirpanu Un. HanpspkeHus n3mepsTs,
MOJIKJI0Yasi BEIBOJIBI BOJIBTMETPA K COOTBETCTBYIOIIUM KiieMMaM. Pe3ynbTaTsl
U3MepeHuit 3anectu B Tabi1. 34. BoIKiIIOUMTh UCTOYHUK uTanus E4.

A

2 -»—-‘-,r« — e

.-

: 5
o | ¢

. e D)

Pucynok 1 - Cxema TpexdazHoi IeKTPUIECKOH 1IeTTn

Tabmuna 2 - UcxoaHble JaHHBIC sl COOPKH TN

NS BapuanTa 1 2 3 4 S 6
Ra R18 R18 R18 R18 RI8 R18
Ru R17-2 R17-2 R17-3 R17-1 R17-2 R17-3
Rc R19-1 R19-2 R19-2 R19-2 R19-3 R19-3
OOpbIB mpoBoia  |A B C A B C

1. 1o pe3ynpTaTaM NU3MEPEHHI BBIUNUCIUTh

CpelHEE 3HAYCHHE JIMHEHHBIX HAIIPSKEHUN NCTOYHHUKA ITUTaHUS;
cpeaHee 3HaueHHe (ha3HbIX HAMPSHKEHUH HCTOYHHUKA TUTAHUS;
OTHOILIEHUE MEXAY HUMU;
CpelHEE 3HAYECHHUE TOKA ITPU CUMMETPUYHON HarpyskKe.
8. JI1s1 BceX MpOBEIEHHBIX ONBITOB METOJOM 3aC€4YEK ITIOCTPOUTH B
MaciTade BeKTOPHbIEAUAarpaMMBbl.
9. CpaBHUTB peXUMBI pa0OTHI U CIEJIaTh BBIBOJ O BIMSHUM HEUTPAIBLHOTO
poBoJIa HapaboTy Tpex(pa3zHON CHCTEMBbI IPU CUMMETPUYHON U HECUMMETPUIHOM
Harpyske.

dopma npeacTaBJeHusl pe3yJbTara:

OTueT 1o paboTe JOIKEH CONIePKATh:

a) HauMeHOBaHMe paboTHI U 1eNb PaboThI;0) cxemy
HCCIIeTyeEMOM LIeTH;

B) TaOJIHIIBI C PE3yJIbTaTaMU OIIBITOB U BHIUYMCIICHHIA;T)
pacyeTHbIC COOTHOIICHUS;

1) BEKTOPHBIC JHArPaMMBbI;e)

BBIBOJIBI IO padoTe.

Kpurepun onenkn:

OrneHka «OTJIIMYHOY CTaBUTCS, €CJIM SKCIIEPUMEHT MPOBEJCH, 00paboTaHbl Pe3yIbTaThl,
BBITOJIHEHBI BCE 3ajaHMsl, paboTa oopMIieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

OrneHka «XOpoIIO» CTABUTCS, €CIH ObLIA JOMYIIEHbI OIIMOKH ITPY IPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O)OPMIICHUH OTUYCTA.

OneHka «yA0BIETBOPUTEIBHOY» CTABUTCS, €CJIN IKCIIEPUMEHT MPOBEJICH, IPUBEJICHO HETIOJIHOE

BBIIIOJIHEHHUE 3aTaHUH.
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OHGHKa «HCYAOBJIICTBOPUTEIILHO» CTABUTCS, €CJIU SKCIICPUMEHT HC IIPOBOANIICSA, 3a1aHUEC HE
BBITIOJTHEHO.

Tema 3.3. U3mepurebHbIe IPHOOPLI
JlaGopaTopHoe 3ansaTHE Ne 8

DJIeKTpou3MepHuTe/IbHbIe IPUOOPHI U U3MEPEeHHs YJIeKTPHYECKHX BeJIMYUH

Heab: wu3yyeHHe 5SIEKTPOUIMEPUTENBHBIX MPUOOPOB, MCIONB3YyEMbIX B JIaDOpaTOpHBIX padoTax,
BBINOJHAEMBIX Ha creHpae. llonydeHuwe mnpencTaBieHUN O Ipeaene U3MEpPEHHs U LIeHE JEJEHUs,
a0COIOTHOW M OTHOCHUTEIBHOW IMOTPEHIHOCTH, YCIOBHUSX SKCIUTyaTalldd W IPYTHMX XapaKTepUCTHKAX
CTPETIOYHBIX JJIEKTPOU3MEPUTEIBHBIX TPUOOPOB, TMOJYYCHHE HABBIKOB pa0oOThl ¢ [H(PPOBBIMU
U3MEPUTENIbHBIMU TPUOOPAMH.

Boinosinus padory, Bol Oynere:
ymems:
VYnl. [lonb30BaThCst U3BMEPHUTEINBHBIMH TPUOOpaMHU

Y a2. u3aMepsaTh mapaMeTphl SJIEKTPUUECKUX 1Lienel anekTpoodopynoBanus JJCM;

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

VY n4. cobnronats Mepbl 6€30MaCHOCTH IIPU PAdOTE € AIIEKTPOOOOPYTOBAHUEM H AIIEKTPHUECKUMHU
UHCTPYMEHTaMH;

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

VY1 6 cobupark 37IEKTPUIECKUE CXEMBI;
Y1 7 uutaTh NpUHLUKIIUAIbHbIE, SJIEKTPUUECKNE U MOHTAXKHBIE CXEMBI;
VYo 01.05 onpenensts HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoIaBIATE U 3()(heKTUBHO HCKATh MH(OPMALIHIO, HEOOXOAUMYIO JUI pEeIIeHHs 3a/1aul U/ UIu
po0JIEMBI;

BoinosiHenue j1a6opaTopHoi padoThl COCOOCTBYET (POPMHPOBAHUIO:
I1K 1.1. Onpenenars TEXHUUECKOE COCTOSHNUE CUCTEM U MEXAHU3MOB ITOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCJIbHBIX MAalIMH C UCITOJIB30BAHUCM CPEACTB TUArHOCTUKU,

[IK 1.2. BpImonHsTH periamMeHTHblE pabOThl MO TEXHUYECKOMY OOCITYKUBAaHUIO M PEMOHTY IMOJABEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MAIIUH U 000PYIOBaHUS

OK 01 Beibupate cmocoObl pemieHus 3agad Ipo(ecCHOHATBbHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

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

3aganue:
N3yunth mapamMeTpsl SJIEKTPOU3MEPHUTETBHBIX PUOOPOB

IIo —. PA h
AN
0 1_:/!
£1 14 - ‘apaKTePUCTHK CTPEIOYHBIX IJEKTPOU3IMEPUTEILHBIX TPUOOPOB. J[is
- "CMOTPETbh JINIIEBBIC TTAHEIIN CTPEIOYHBIX aMIIEPMETPOB U 3aMOTHUTH
CD PV Tadi. 1.
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Tabmuma 1

XapakTepuCcTUKa JEKTPOU3MEPUTEIHLHOTO Iprudopa

Haumenosanue npudopa

BoasT™meTp

BoasT™meTp

Cucrema HU3MCPUTCIIBHOI'O MCXaHU3Ma

[Ipenen usmepenus

Llena neneHus

MHHUMaIBHOE 3HAYEHUE U3MEPSAEMON BETUYUHBI

Kiacc Toudoctu

HOHYCTI/IMaH MaKCHUMaJIbHas a0COII0THAS IIOrp€IIHOCTD

Pox Toka

HopManbHO€ MoJ0KEHNE IIKAIbI

[Ipoune xapakTepuCTUKU

2. Tloctpouts rpadux 3aBUCUMOCTH OTHOCUTEIBHON MOTPEUTHOCTH U3MEPEHHS OT U3MepsieMoi
BEJTMYNHBI
Vusn = T (Ays,) A0t ipubopa, ykazaHHoro mnpenoaaBaresieM. Caenath BbIBOJI O BETHYUHEOTHOCHTEIbHON
MOTPEITHOCTH H3MEPEHUs] B HAYAJIbHOW M KOHEYHOM YacTH IIKAJIbl, O XapakKTepe HW3MEHEHUs

MOTPEITHOCTH BJIOJIb IIKAJIBI TPUOOpAa.

2. HV3MepuTh BENMYMHY COINPOTHBIICHUS, 33JaHHOTO IIPETOAaBaTelIeM, METOJOM aMmIlepMeTpa H
BOJIbTMETpa. [[1s19TOro codpaTh JIEKTPUUECKYIO LIENb 10 pUc. 1. YcTaHOBUTH TyMOJIep pexxrMa paboThl

HU3MCPUTCIIA TOKA B ITIO3ULHUIO «=.

Pucynox 2
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I[Tocrnie mpoBepKy CXeMBbl, BKITIOYHUTH 3JIEKTPONUTAHUE M 3aHECTH MOJTy4YEHHbIE JaHHbBIE B Ta0II. 2.
BrikimounTs amekrponuTtanue. Paccuntars, nenoip3ys 3akoH OMa, BeIMYHHY 33/1aHHOTO
compotuBieHus R. Pesynbrar 3anectu B Tab. 2

Tabnuua 2
U,B I, MA R, Om

dopma npeacTraBieHus pe3yJbTarTa:

Otuer o paboTe TOJIKEH COAEePKATh:

a) HaMMEHOBaHUE PabOTHI U LIETb PAOOTHI;

0) TEXHUYECKHUE TaHHbIE N3MEPUTENIbHBIX TPUOOPOB;

B) rpad)uK 3aBHCUMOCTH OTHOCHTEIBHOM MOTPEITHOCTH U3MEPEHUH ¥y = [ (Aysu)T)
pe3yJIbTaThl U3MEPEHUI;

1) BBIBOJIBI TIO padoTe.

Kpurepum ouenkmu:

OreHKa «OTJIMYHOY CTABUTCS, €CIIH SKCIIEPUMEHT MPOBEICH, 00pad0TaHbl PE3yIbTaThl, BHIIOTHEHBI BCE
3amanus, pabora oopmiieHa B COOTBETCTBHH C TPCOOBAHHSIMH.

OreHKa «XOpOIII0Y» CTAaBUTCS, €CH Obllla JOMYIIEHBI OIUOKU MTPH MIPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK NPU 0(OPMIICHUH OTUYLTA.

OrneHka «yZIOBIETBOPUTEIHHOY» CTABUTCS, €CIIU IKCIIEPUMEHT IIPOBEJICH, IPUBEACHO HETOIHOE
BBITIOJIHCHHE 3aJIaHUIA.

OreHKa «HEyI0BIETBOPUTEIBHOY» CTABUTCS, €CIIU SKCIIEPUMEHT HE MMPOBOIMIICSA, 3aJJaHHE HE
BBITTOJIHEHO.

JlabopaTopHoe 3ansitue Ne 9

IIpaBuia pa6oTsl ¢ MyJIbTHMETPOM

Heab: wu3yuyeHHe >IEKTPOUIMEPUTENBHBIX NPUOOPOB, MHCIOJNB3YEMBIX B JIaDOpaTOpHBIX padoTax,
BBIMOJHAEMBIX Ha crTeHzae. [lonmydeHuwe mnpeicTaBieHUN O Mpeaene U3MEpPEHHs W LIeHE JeNEHHs,
a0COJIIOTHOW M OTHOCHUTENBbHOM MOTPEIIHOCTH, YCJIOBHUSX JKCIUTyaTallud U APYTHX XapaKTEepUCTHKaX
CTPEJIOYHBIX 3JIEKTPOU3MEPUTENIbHBIX MPUOOPOB, IMOJIYyYEHHE HABBIKOB padoOThl € LHU(PPOBBIMU
U3MEPUTENIbHBIMU IPUOOpaMHu.

Beinosnus padory, Bel Oynere:
ymemy:
Vnal. Ilonp30BaThCs U3MEPUTENBHBIMU TPUOOPAMHU

Y a2. u3MepATh napaMeTprl AIEKTPUUECKUX Iienel anekTpoodopynoBanus JJCM;

V3. npon3BOaUTE TOA00P PIEMEHTOB JICKTPUUECKHUX LETIEH U AJICKTPOHHBIX CXEM;

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

Vo 5 OKCILTYaTUpOBaTh 3HeKTp0060pyJIOBaHI/IC U MCXAaHU3MbI MEpCAaayvu JABUKCHHUA TCXHOJOTMYCCKHUX
MalllvH " alapaToB;

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

VYo 01.05 onpenensats HEOOXOAUMBIE PECYPCHI;
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VYo 01.08 BeIsBIIATE 1 3)PEKTUBHO MCKATh HHPOPMAIIHIO, HEOOXOUMYIO JIJISl PEIICHUS 3a1a4l U/ UK
poOJIeMBlI;

BoinosiHenue 1adopaTopHoii padoThl ciocodcTByeT (OPMHUPOBAHUIO:
[1K 1.1. Onpenenars TEXHUYECKOE COCTOSHUE CUCTEM U MEXaHU3MOB IOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCJIbHBIX MAlIMH C UCIIOJIB30BAHUCM CPCACTB IUAIrHOCTUKU,

[IK 1.2. BeimonHsATh periaMeHTHbIE pabOThI MO TEXHUYECKOMY OOCITYXMBAaHHIO U PEMOHTY IOABEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MALLIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANBHON JAEATENbHOCTH MPUMEHHUTEIbHO K
Pa3ITMYHBIM KOHTEKCTaM.

MartepuanbHoe o0ecrieyeHme:
MynbTUMETPBI

3amanue:
N3yuuts npaBuia paboThl C MyIbTUMETPOM

Ilopsinok BHINOJIHEHHS PAGOTHI

1. 3yuuTe nUIIEBYIO YaCTh MYJIbTUMETPA, MIPEACTABICHHOTO Ha pUCyHKe 1
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Pucynok 1
Tabmuma 1

HanmeHnoBaHue oTaeneHUS I/I3MepﬂeMa;1 B OTOM Hpe,uenLI HU3MEPCHUA I/I3MepﬂeMOI>’I

IOKaJIbl MYJIBTUMECTPA [PCIKUME BCIIMINHA BCIINYHHBI

N/~

rue3go 10 ADC

rue3go VOmMA

raeqo COM

OTBeThTE HAa BOIPOCHI, MOJIB3YSACh YICOHOU TUTEPATYPOUA:
1. Mo>HO 11 IPOBOJUTH MEPEKIIIOUEHUE MIPEIETIOB U3MEPEHUsI TIEpEeKIIouaTesieM BO BpeMs
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TEKYIIEro U3MEPEHUs HAIPSLDKEHUS U CHIIBI TOKA?

2. MoXHO U3MEPATH HAIPSDKEHUE B pEXKUME U3MEpPEHUs TOKa, U Hao0opoT?

3. M0XHO 11 TPO3BaHUBATH WM U3MEPSATH COMPOTHBIICHNE, HE OTKIIOYHB HCTOYHHUK MTUTAHUS Ha
U3MEPSIEMOM dJIeMeHTe?

4, JInst 9ero Hy»KeH PEeKUM IMPO3BOHKHU ?
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5. C kakux 3HAYCHHUI HYKHO HAUMHATHh U3MEPEHUs HAnpshKeHus U Toka? (MakcuMallbHBIX, T
MHUHHUMAJTbHBIX )

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

7. Kak (mociienoBaTelbHO WM MapajlieIbHO) HYXKHO MOAKIIOYATh IIYIbl MYJIbTUMETPA K
Harpyske, 4To0bl HU3MEPHUTDH HANPSIKEHUE U CUITY TOKa?

dopma npeacTaBIeHus pe3yJbTarTa:
OTuet o paboTe JOIKEH CONIEPKATh:

a) HauMeHOBaHWe PabOTHI U 11T PabOTHI;0)
3aMoMHeHHYIO0 TabauIy 34,

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

Kpurepun onenku:

OrneHka «OTJIMYHO» CTAaBUTCS, €CITU SKCIIEPUMEHT MTPOBEACH, 00pabOoTaHbl Pe3yJIbTaThL, BHITTIOIHEHBI BCE
3agaHusl, pabora opopmiIeHa B COOTBETCTBUU C TPEOOBAHUSAMM.

OrneHka «XopoI10» CTABUTCS, €CJIA Obla JOIYIIEHb! OLIMOKH P POBEIEHUHN IKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O(OPMIIEHUH OTUYETA.

OneHka «yA0BJIETBOPUTEIBHO» CTABUTCS, €CIIU IKCIIEPUMEHT IIPOBE/ICH, IPUBEAECHO HETIOIHOE
BBITIOJIHEHUE 3alaHUM.

OrneHka «HEey/10BIETBOPUTEIIBHOY» CTABUTCS, €CIIM KCIIEPUMEHT HE IMPOBOAMIICS, 3aJJaHUE HE
BBITIOJIHEHO.

Tema 4.1. OCHOBBI 3JIEKTPONIPUBOJAA
JladboparopHoe 3ansTue Nel(

HccaenoBanue cxembl IMyCKa aCUHXPOHHOI'0 IBUTraTe/JIsA
Ilem,: HU3YUYCHUC CXEMBI ITyCKAa ACUHXPOHHOTO ABUTATCIIA

Beinosnus padory, Bel Oyznere:
ymemv:
VY al. [lonb30BaThCst U3MEPUTEINBHBIMU TPUOOpaMU

VY a2. u3mMepATh napaMeTpsl AEKTPUUECKUX 1ienel anekTpoodopynoBanus JJCM;

VY n3. npou3BoaUTH MOAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

V4. cobnroaats Mepbl 6€30MaCHOCTH MPH padboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPUUECKUMHU
UHCTPYMEHTaMU;

Vo 5 OKCILTYaTUpOBaTh 3HeKTp0060pyI[0BaHI/IC U MCXAaHU3MbI MEpCaavu JABUKCHHUA TCXHOJOTMYCCKUX
MalllvH " alapaToB;

VY1 6 cobupark MEKTPUIECKUE CXEMBI;
VY1 7 unTarh NPUHIMIIAAIBHBIE, YIEKTPUYECKHE U MOHTAXXHBIE CXEMBI;

VYo 01.05 onpenenats He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIaBIATE U 3(h(heKTUBHO HCKATh MH(OPMALIHIO, HEOOXOAUMYIO JUIS PEeIICHHs 3a/1auu W/ WU
npoOIeMbl;

BoinosineHue 1adopaTopHoil padoThl coco0CTBYET (POPMUPOBAHUIO:
[IK 1.1. Onpenensars TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB ITOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOMTENBHBIX MAIUH C UCIIOJIb30BAaHUEM CPEICTB JUATHOCTHKHY;
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IIK 1.2. BeImonHsATh periaMeHTHbIE padOThl MO TEXHUYECKOMY OOCITYXMBAaHMIO U PEMOHTY IOJABEMHO-
TPAaHCIOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANBHON JAEATENbHOCTH NMPUMEHHUTEIbHO K
Pa3IMYHBIM KOHTEKCTaM.

MarepuaJsibHoe o0ecrieyeHue:
KoHTakTop, KHOMOYHBII [OCT, aBBTOMAaTUYECKUN BBIKIIIOYATEIb, MYJIbTUMETP, TEIJIOBOE pelie

3amanue:
I/I3quTb CXGMy HyCKa aCI/IHXpOHHOFO JABUTaTCIA, U KOHTAKTHI annapaTOB CXCMBI

IHopsinok BbINOJIHEHHUS PA0OTHI:
1. U3yuuth cxemy IycKka aCHHXPOHHOI'O IBUTaTelNsl ¢ KOPOTKO3aMKHYTBIM POTOPOM
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!

KK1
Ju

Pucynok 1

O6o03HaueHue 31eMeHTOB Ha cxeme: QF — TpexmoocHbIi aBTOMaTUYeCKH BeIKiItouaress; FU
— npenoxpanurenu, M- crarop nsurarens acuaxponHoro, KK — remosoe pene, KK — temosoe pene,
KK1 — HOpManbHO 3aMKHYTBIM KOHTAaKT TeruioBoro 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 BOIPOCHI K 1a00paTOpHOI padoTe.

Xoa BbINOJTHEHUs padoThI:
1. IlepeuepTuTe U U3YUUTE CXEMY YIIPABIICHUS ACUHXPOHHBIM JIBUTaTEIEM.
2. WByunre mpenyoKEHHBIE ammaparbl, Takhe KaK: KOHTAKTOp, KHOIOYHBIA IIOCT,
ABTOMATUYECKUI BBIKJIFOYATEINb.
3. OTBeThTE HA CIICTYIOIINE BOIPOCHL:
a. ['me cunoBas yacTe 1eny, a r1e Henb ynpaBiaeHUs Ha cxeme?
6. Kak onpenenuts ¢ MOMOIIBIO TPO3BOHKH HOPMAJILHO OTKPBITYIO (ITyCK) U HOPMAJIbHO3AKPBITYIO
(cTorm) KHOTIKH?
B. Kakne KOHTaKThl KOHTaKTOpa SBJIAIOTCS CUIOBBIMU? Kakie KOHTaKTbl KOHTaKTOPASIBIISIFOTCS
BBIBOJIAaMH KaTyIIKH?
r. JIns gero HyxxHO TemnoBoe pene? ['1e HaXOAUTCS €ro HOPMAJIbHO 3aKPBITHIM KOHTAKT JUISIIEH
ynpaBieHus?
1. KakoB mpuHIMM paboThl CXEMBbI?
e. UeM MO>KHO 3aMEHUTH NPEJOXPAHUTEIH HA cXeMe?

dopma npeacTaBJeHusl pe3yJbTara:
Otuer o paboTe TOMKEH COAEPKATh:

a) HaMMEeHOBaHMUe PabOTHI U 11eNTh PabOTHI;0)
CXEMY JJICKTPHUECKYIO;

B) OTBETHI Ha BOIPOCHI;E)

BBIBO/IBI 110 padoTe.

Kpurepum ouenkmu:
OreHKa «OTJIMYHO» CTAaBUTCS, €CIIU SKCIIEPUMEHT MPOBEAEH, 00paboTaHbl Pe3yIbTaThl, BHITTIOIHEHBI BCE

3aianusi, pabota 0)opMIIeHa B COOTBETCTBUHU C TPEOOBAHUSIMHU.
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O1eHKa «XOPOIIIOY» CTAaBUTCS, €CITU ObLIa TOMYIIEHBI OITHOKH MTPU TPOBEICHUH YKCIICPUMEHTA,
00paboTKe pe3yabTaToOB WIH MpU 0OPMIICHHH OTYETA.

OLIGHKa «YOOBJICTBOPUTCIIBHO» CTABUTCA, CCJIN SKCIICPUMCHT HpOBGI[éH, MPUBCACHO HCIIOJIHOC
BBITTOJIHEHHE 3a[aHUH.

O1eHKa «HEYIOBJICTBOPUTEILHOY» CTABUTCS, €CIIU SKCIIEPUMEHT HE TIPOBOIMIICS, 3aJaHHEC HE
BBIIOJIHEHO.

JlaGoparopHoe 3ansitue Nel(

Cﬁopka CXEMbI IYCKAa aCHHXPOHHOI'O ABHTATEJ/IsA

He.]'[]): HN3YUCHUC CXCMBI ITyCKa aACHHXPOHHOI'O AIBUTATCIIA

Boinosinus padory, Bol Oynere:
ymems:
Vnl. Ilonb30BaThCsl UI3MEPUTEIBHBIME TPHUOOpaAMH

V2. usmepsaTs mapaMmeTphl JIEKTPUUECKUX LieTniel anekTpoodopyaoBanus JICM;

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

VY 4. cobmroaats Mepbl 6€30MacHOCTH P PaboTe € ANEKTPOOOOPYAOBAHUEM U DIIEKTPUUYECKUMHU
WHCTPYMEHTaMHU;

Y 5 sKcmmyaTHpoBaTh JJIEKTPOOOOPYIOBAHUE M MEXAaHU3MBI TEpeladyd JBUIKCHHUS TEXHOJOTHYCCKUX
MAlIlIMH U aniapaTros;

VY1 6 coouparb dMEKTPUUECKUE CXEMBI;
VY1 7 uutaTh NpUHLUKIIUAIBHbIE, SJIEKTPUUECKNE U MOHTAXKHBIE CXEMBI;
VYo 01.05 onpenensat HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BbIABAATH U 3 (PEKTUBHO UCKATh UH(POPMALINIO, HEOOXOJUMYIO JUIsl pEIICHUs 3a/1auk U/ UTu
po0JIeMbl;

BoinosiHeHue 1a00paTopHOii paGoThl ciocodcTByeT GOPMHPOBAHUIO:
[IK 1.1. Onpenenstb TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB IOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTEINBHBIX MAIIMH C UCIIOJIb30BAHUEM CPEACTB TUArHOCTHKU;

IIK 1.2. BrimoaHaTs PCrIIaMCHTHBIC pa6OTBI N0 TCXHUYCCKOMY O6CJ'Iy>KI/IBaHI/IIO U PEMOHTY MOABCMHO-
TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOKHBIX MAalllMH 1 06OPYI[0BaHI/I$I

OK 01 Beibupare cmocoObl pemieHus 3aaad NpoPecCHOHATbHON AEATENbHOCTH IMPUMEHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM.

MarepuanbHoe o0ecnieyeHue:
KOHTaKTOp, KHOITOYHBIHN II0CT, aBTOMATHYECKUI BBIKJIIOYATECJIb, MYJIBTHUMETpP, IIPOBOAA,

HHCTPYMCHT, TCIIJIOBOC PCJIC

3aganue:
Co0Opath cxeMmy Imycka aCHHXPOHHOTO JIBUTATEIIA.

ITopsinok BbINOJIHEHHA PadOTHI:
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1. BcnoMHHTH cxeMy IMycKa aCHHXPOHHOT'O IBUTaTeNs ¢ KOPOTKO3aMKHYTBHIM POTOPOM

[¢]

KK1
Ju

Pucynok 1

O6o3HaueHue 21eMeHTOB Ha cxeme: QF — TpexImomocHbIi aBTOMaTHYEeCKHi BBIKIItoYaress; FU

— npenoxpanurenu, M- crarop nsurarens acuaxponHoro, KK — remosoe pene, KK — remosoe pene,
KK1 — HOpManbHO 3aMKHYTBIM KOHTAKT TE€IIOBOro peine, SB 2- kHonka Cron, SB 1 — knonka Ilyck,
KM — karymika konTaktopa, KM 1 — cuioBble KOHTakThl KOHTakTOpa, KM 2 — HOpManbHO OTKPBITHIN
KOHTAaKT KOHTAaKTOpa.

2.Co0path cxeMy ITycKa aCHHXPOHHOTO JIBUTATEIIS
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Xoa BbINOJTHEHUs padoThI:
1. CoGepure cxeMy, NOJIb3ysICb UHCTPYMEHTOM U KOHCYJIBTUPYSICh C IIPENOAABATENEM;
2. IlpenocTaBbTe cXeMy Ha IPOBEPKY MPENOAABATENIO;
3. UcnpaBbTe OMMOKH, €CITU OHU €CTh.

[TIOMHMUTE, uto nogaBaTte HanpskeHue Ha cxemy MoxeT Toibko [IPEITOJTABATEJIb!

®opma npeacTaBiaeHus pe3yabTaTa:
OTuer o paboTe JOIKEH COJIEPKATh:

a) HauMeHOBaHWe PabOTHI U 11T PabOTHI;0)
CXEMY JJICKTPHUECKYIO;

B) COOpaHHYIO CXEMY ITyCKa JIBUTATEJIs;¢)
BBIBO/IBI 110 padoTe.

Kpurepum ouenkmu:

OreHKa «OTJIMYHOY CTABUTCS, €CIIH SKCIIEPUMEHT MPOBEICH, 00pad0TaHbl PE3yIbTaThL, BHIIOTHEHBI BCE
3amanus, pabora oopmiieHa B COOTBETCTBHH C TPCOOBAHHSIMH.

OreHKa «XOpOIII0Y» CTAaBUTCS, €CIH Oblila JOMYIIEHBI OIUOKU MPH MIPOBEICHUH SKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK NpU 0(YOPMIICHUH OTYCTA.

OreHka «y0BIETBOPUTEIBHO)» CTABUTCS, €CITU SKCIIEPUMEHT MPOBEACH, TPUBEICHO HETIOIHOE
BBITIOJIHCHHE 3aJIaHUIA.

OreHKa «HEyI0BICTBOPUTEIBHO» CTABUTCS, €CIIU KCIIEPUMEHT HE MMPOBOIMIICS, 3aJJaHHE HE
BBITTOJIHEHO.

JlabopaTopHoe 3ansiTue Ne 12
HccaenoBanue 1uoaoB

Henab: n3ydyeHrne XxapakTepUCTUK U TAPAMETPOB UOJI0B

Boinosinus padory, Bul Oyaere:
ymemv:
Val. Ilonp30BaThess M3MEPUTENBHBIMU TPUOOPAMHU

V2. usmepsaTs mapaMmeTphl JIEKTPUUECKUX LieTnel dekTpoodopyaoBanus JICM;

V3. npon3BOaUTh TOA00P PJIEMEHTOB JICEKTPUUECKHUX LIETIEH U SJIEKTPOHHBIX CXEM;

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

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

VY1 6 cobupark MEKTPUIECKUE CXEMBI;
y)l 7 9uTaTh MPUHOHUIIAAIBHBIC, SJJICKTPUUYCCKUE 1 MOHTAXXHBIC CXEMBI;
VYo 01.05 onpenensats HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BbIsABIATH U 39(h(PEKTUBHO NCKATH HH(OPMALIKIO, HEOOXOJUMYIO JUIsl pElIeHUs 3aauu W/uin
npoOIeMbl;

BoinosiHenue 1adopaTopHoii padoThl ciocodcTByeT (OPMHUPOBAHUIO:
[IK 1.1. Onpenenars TEXHUYECKOE COCTOSIHUE CUCTEM M MEXAHU3MOB MObEMHO-TPAHCIIOPTHBIX, JOPOKHBIX,
CTPOUTENBHBIX MAIIMH C UCIOJIb30BAHUEM CPEACTB TUArHOCTUKU;
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IIK 1.2. BeimonHsATh periaMeHTHbIE paOOThl MO TEXHUYECKOMY OOCIYXMBAaHHIO U PEMOHTY IOABEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOXKHBIX MALIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANBHON JEATENbHOCTH MPUMEHHUTEIbHO K
Pa3ITUYHBIM KOHTEKCTaM.

MarepunanbHoe obecnieyeHue:
JlaGopaTtopHsblii cTeHa «OCHOBBI 3JIEKTPOHUKI

3amanue:
Co0path cXeMy U U3y4uTh CBOMCTBA JTUOJIOB.

Iopsinok BbINOJIHEHHUS PA0OTHI:
1. O3HaKOMUTKCS C JIAOOPATOPHOM YCTAHOBKOM.
2. BKIIOYUTH TOKOOTPAHUYMBAIOIINKA pe3ucTop RH.

Pucynok 1
28
"y X100 mA
| RP2 B0 I
i "
vl
i
p— !
2 § o
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3. CHuatb BonbTaMnepHyto xapakrepuctuky (BAX) nns npsmoit BetBu. st cHATHS
XapaKTePUCTHUK PETyTUPOBATH HANPSHKEHUE HA BBIXOJIE OTEHIIMOMeTpa. Pe3ynbTaThl
W3MEPEHHI 3aHECTH B TAONIUITY 1, IO KOTOPOM MOCTPOUTH MPsMYIO BeTBh BAX.

4., CoOpatb cxemy (puc.2) nist cHaTus oopatHoi BeTBu BAX, noakmrounB k RP2 ucrounuk -12B
Y 3aMEHUB MUJITMAMIIEPMETP, IOMEHSB TaKXKE €ro MOJISPHOCTh NOAKII0YeHUsI. CHSTD
obpatnyto BeTBb BAX nuopa.

Pucynok 2

5. OmpenenuTs MapaMeTphl IUOAA: MAKCHMAIILHOE HAMIPSDKEHUE MEXK]Ty aHOJOM U KaTOJIOM B
OTKPBITOM COCTOSTHUY TPH MaKCUMAIBHOM aHOJTHOM TOKE, TIOPOTOBOE HAPSHKEHUE U
nuddepeHraIbHOS HATIPSKEHUE.

Tabmuna 1
I, MA 0
U,B 0

dopma npeacrabieHus pe3y/bTara:

Otyet no paboTe AOHKEH COJEPKATh:

a) HaMMEeHOBaHKe paboThI U 11eJIb PadOThI;

0) cXeMbl COeIMHEHH [T BHITTOTHEHUS YKCIIEPUMEHTOB;B)
TaOJIMLBI C pe3yJabTaTaMH SKCIIEPUMEHTA;

T') BOJIbTaMIIEPHBIC XapaKTEPUCTUKH JINO/IA;€)

BBIBOJIBI IO padoTe.

Kpurepun ouenkm:

OrneHka «OTJIIMYHOY CTaBUTCS, €CIIM SKCIIEPUMEHT MPOBENICH, 00pabO0TaHbl Pe3yIbTaThl, BHIIOJHEHBI BCE
3agaHus, pabora opopmiIeHa B COOTBETCTBUU C TPEOOBAHUSMHU.

OrneHka «XopoII0» CTaBUTCS, €CIH Obli1a JOMYIIEHbI OIUOKK MTPU MIPOBEIEHUH SKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK IpU O(YOPMIICHUH OTULTA.

OrneHka «yA0BIETBOPUTENIBHOY» CTABUTCS, €CJIN SKCIIEPUMEHT MPOBEJICH, IPUBEJIEHO HEMIOJIHOE
BBITIOJIHEHHE 3a/1aHUM.

OneHka «HEeyIOBIETBOPUTEIBLHO» CTABUTCSA, €CIIU SKCIIEPUMEHT HE IIPOBOIMIICS, 3aJaHHE HE
BBITOJIHEHO.

JlabopaTopHoe 3ansitue Ne 13
HccnenoBanue GMNOJSIPHOTO TPAH3UCTOPA

Hesab: u3yyeHne XxapakTepUCTUK M MAapPaMETPOB OUIOJISPHOTO TPAH3UCTOPA, BKIIOUECHHOIO MOCXEME C
OOLINM 3MUTTEPOM

Boinosinus padory, Bbl Oynere:
ymemy:
Vnal. ITons30BaThCs M3MEPUTETHLHBIMU TIPUOOPAMH
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V2. uamepsaTh mapaMmeTphl JIEKTPUUSCKHUX LieTiel daekTpoodopyaoBanus JICM;

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

VY n4. cobnroaate Mepbl OE30MACHOCTH MPH padboTe C FIEKTPOOOOPYAOBAHUEM U DIIEKTPUICCKIUMHU
UHCTPYMEHTAMU;

YII 5 OKCILTYaTUpPOBATH 3HCKTpOO60py,Z[OBaHI/IC U MCXaHHU3MbI INEpEAadn ABHXKXCHUSA TCEXHOJIOI'MYCCKHUX
MalllvH 1 aIapaTrosB,

Y1 6 cobupath IEKTPUIECKHE CXEMBIL;
V1 7 uutaTh NpUHIUNIUATIBHBIC, SJICKTPUUECKUE U MOHTaXKHBIE CXEMBI;
Yo 01.05 onpenensate HEOOXOAUMBIEC PECYPCHI;

VYo 01.08 BbIsBIATH 1 3 (HeKTUBHO HCKATh HHPOPMALINIO, HEOOXOIUMYIO JUIS PEIICHHS 3a1a49H U/
po0JIEMBI;

BoinosiHeHue 1a00paTopHOil pa6oThl cioco0cTByeT GOPMHPOBAHUIO:
[IK 1.1. Onpenensitb TEXHUUECKOE COCTOSIHUE CUCTEM U MEXaHU3MOB IOAbEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOMTENBHBIX MAIUH C UCIIO0JIb30BAaHUEM CPECTB JUATHOCTHKHY;

IIK 1.2. Brimoaaars PEriIaMCHTHBIC pa6OTBI N0 TCXHUYCCKOMY O6CJ'Iy)KI/IBaHI/IIO H PEMOHTY IOABECMHO-
TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOKXHBIX MAalllMH 1 06opy11013aHm[

OK 01 Beibupats crocoObl perieHus 3a1ad IpodhecCHOHATBbHOW AEATeIbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.
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MarepunanbHoe obecnieyeHue:
JlaGopaTtopHsbiii cTeHa «OCHOBBI JIEKTPOHUKI

3amanue:
Cobpatb cxeMy ¥ U3Y4UTh BOJIBTAMIIEPHYIO XapaKTEPUCTUKY OUTIONSPHOTO TPAH3UCTOPA.

ITopsi10K BHINOJHEHUS PAGOThI
1. Cobpatb cxemy (puc. 1) 11 CHATUSA CTATUYECKOM XapaKTEPUCTUKU IPSIMOM Iiepeadu 1o
Toky lx = f (Ig) Gumonsproro Tpausucropa. Jlas u3smMepeHus Toka 6a3bl MOIKITFOUNTh
mmntramiepmerp PA1 (mo 1 MA), a mis u3MepeHus: Toka KoJuiekTopa moakiounts PA2 (mo 100
MA). [l u3MepeHus HalpsKeHUs Ha KOJUIEKTOpE UCI0b30BaTh BosibT™METp PV1, B kauecTBe
pe3UCTOpa B IIeNH KOJJIEKTOPa UCIOIb30BaTh pesuctop RP3. PesynbTarsl n3mMepeHuii 3aHeCTH B
Tabnuiry 36.

Pucynok 1
Tabnuma 1
165, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7
I K, MA

2. CHATH CTaTHYECKYIO XapaKTePUCTHKY MPSMOM repeaayu mo Toky npu UK, paBHOMY
3HaueHnto Ex u Rk=0. DkcnepruMeHTaIbHbIE TOUYKH 3aMMCHIBATh B TAOIHUILY 2 M1 HAHOCHUTH Ha rpaduk.
[Ipu cHATHM XapaKTEPUCTUKH CIIEIUTH 32 TOCTOSTHCTBOM HAMPSIKEHUS HA KOJUIEKTOPE IO BOJIBTMETPY.

Tabmuua 2

1B, MA 0 0,1 0,2 0,3 0,4 0,5 0,6 0,7

1K, MA

®opma npeacTaBiaeHus pe3ybTaTa:

OTueT o paboTe JOKEH CONIePKATh:

a) HaMMEHOBaHUE PadOTHI U 1IETTh PAOOTHI;

0) cxema coelMHEHUH ISl BBIMOJTHEHUSI SKCIIEPUMEHTA;B)
TaOJHIIBI C pe3yIbTaTaMH IKCIIEPUMEHTA;

T') 9KCIIEPUMEHTAITbHBIC XapaKTEPUCTHUKU TPAH3UCTOPA;E)
BBIBO/IBI 110 padore.

Kpurtepum onenku:

OreHKa «OTJIMYHOY CTABUTCS, €CITH SKCTIEPUMEHT MPOBEICH, 00pad0TaHbI PE3yIbTaThI, BHITIOTHEHBI BCE
3a/1aHus, paboTa ohopMIIeHa B COOTBETCTBUHU C TPEOOBAHUSIMH.

Or1eHKa «XOpOIII0Y» CTABUTCS, €CJIU ObLIa JOMYIICHBI OITHMOKH MPH MPOBEICHUN IKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0HOPMIICHHH OTYETA.

OreHKa «yIOBIETBOPUTEIHHO)» CTABUTCS, €CITU KCIICPUMEHT MPOBECH, MPUBEACHO HETIOIHOE
BBIOJIHEHHE 3aJaHUI.

OrieHKa «HEYIOBICTBOPUTEIBHO» CTABUTCS, €CITU SKCIICPUMEHT HE MMPOBOIMIICS, 3aJJaHHC HE
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BBITIOJTHEHO.
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JlaGoparopHoe 3ansTue Nel4
Hccaenosanue cxeM BbIIPSAMJICHUs 0AHO(a3HOr0, Tpex(a3HOIo NepeMeHHOI0 TOKa

Iean padotel. PaccMoTpeTh NpUHIMN AEHCTBUS PA3IIMYHBIX CXEMaM BBIIPAMUTENIEH IEPEMEHHOTO
TOKA.

Boinosinus padory, Bol Oynere:

ymems:
Vnl. [lonb30BaThCst U3MEPUTENBHBIME ITPUOOPaAMH

V2. uamepsaTh napaMmeTphl JIEKTPUUECKUX Lienel anekTpoodopyaoBanus JACM;

YII?). IMPOU3BOJIUTH HOI[60p OJIEMECHTOB JJICKTPHUYCCKUX Herei u OJICKTPOHHBIX CXEM;

VY 14. cobnroaats Mepbl 6€30MaCHOCTH MPH paboTe C AIEKTPOOOOPYAOBaHUEM U DIIEKTPHUYESCKUMHU
WHCTPYMEHTaMHU;

Y 5 sKcImyaTHpoOBaTh JJIEKTPOOOOPYNIOBAHUE M MEXAaHWU3MBI TEpe/adl JIBYDKCHUS TEXHOJIOTHUECKUX
MAlIlIMH U aniapaTros;

Y1 6 cobuparh NMEKTPUUECKUE CXEMBI;
Y1 7 uutaTh NPUHLIUIUAIBHbIE, SJIEKTPUUECKHAE U MOHTAKHBIE CXEMBI;
VYo 01.05 onpenenats HeOOXOIUMBIE PECYPCHI;

VYo 01.08 BorsiBiATh U 3¢ (hekTHBHO NCKaTh HHOPMAIIHIO, HEOOXOAUMYIO JUIS PEIICHHS 3a/1a41 W/ W
po0JIeMbl;

Boinosinenue 1adopaTopHoil padoThl cioco0cTBYET (POPMUPOBAHUIO:
[IK 1.1. OnpenensiTe TEXHUYECKOE COCTOSIHUE CUCTEM U MEXAHU3MOB MMOABEMHO-TPAHCIOPTHBIX, TOPOKHBIX,
CTPOUTCJIbHBIX MAalIMH C UCITOJIB30BAHUCM CPEACTB TUArHOCTUKU,

[IK 1.2. BpImonHsTH periamMeHTHble pabOThl MO TEXHUYECKOMY OOCITYKUBAaHUIO M PEMOHTY IMOJABEMHO-
TPaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALIUH U 000PYIOBaHUS

OK 01 BeiObupats crocoObl pemieHus: 3agad Ipo(ecCHOHATBHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTAM.

MartepuanbHoe o0ecnieyeHune:

JlaGopaTtopHsbrii cTeHa «OCHOBBI JIEKTPOHUKI

3ananue:

Cobpath cXeMy U UCCIIEeI0OBaTh CXEMBbI BHIIPSIMIIEHUST 0JTHO(PA3HOTO0, TpeX(ha3HOrO MEPEMEHHOTOTOKA .
ITopsinok BbINOJHEHHs padoOTHI:

HccnenoBath 11eb 0}1H0(l)33l-l01"0 OIHOMIOJYIICPUOAHOTO BBIIIPAMIICHUA IICPEMCHHOI'O TOKA,JIA UCTrO:
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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, pearupyroline Ha CpeaHIe 3HAUCHUS
BeJIMYMH. B KauecTBe Harpy3KH UCIONIb30BaTh peoctaT ¢ conpoTusieHueM 100 Om, a B kauecTBe
JIMO/Ia - OAMH U3 BEHTUJIeH Tpex(a3HOil MOCTOBOI CXEMBI.

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

Tabmnma 1
3mepeno Beruucieno
U, l, P, [BJHcp, [Hcp, U/Im, kCX U ; os @
i Hep Iy Hep
B A Bt A B

Pe3ynbrath! rcciienoBanus CXeMbl OHO(PA3HOTO OTHOIIOIYIIEPHOIHOTO BBITTPSMIICHUSI IEPEMEHHOTO
TOKa

3. C skpana ocrputiorpada nepecHsITh Ha KAIbKy B OJJHOM MaciiTade rpaduku TpexX HampsuKeHUH

RS L) u Y&#%) O6nacHuts XapakTep MOJIYyYEHHbIX KpUBBIX. M3 ocimiiorpaMMbl gle)
OTIPEICITUTh BEIMUYMHY MAaKCUMAIBHOTO HanpsbkeHus Ha nuoae UJlm, u 3anectu B Tabi. 16.1.

Um Um
4. BBIYMCIIUTH OTHOIIEHUS HAITPSHKEHHUI U TOKOB U e , Usee , a take kCX, 98 %
Pe3ynbraTsl BeIUMCIeHNH 3anucath B Ta0u. 1.
HccnenoBath 1enb 0AHO(PA3HOIO MOCTOBOTO BBIIPSMIICHHUSI IEPEMEHHOTO TOKA.
5. Cobparts cxemy (puc. 16.2) (komruiekt K-50 BKIH0UHTH 110 0HO(A3HON CXeMe U3MEPEHHS).
[Ipubopst A2 u V2, 10mKHbBI ObITh MATHUTOIJIEKTPUUYECKON cucTeMBbl. B kauecTBe Harpysku
ucnonb3yercs peoctar ¢ conporusieHreM 100 Om.

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

7.C 9KpaHa ocunﬂﬂorpa(ba NEePECHATH Ha KaJIbKy B OJTHOM macurrade BpPEMEHHBIC 3aBUCUMOCTH TPEX
o W(E) Ll

HanpspKeHUHU ( )’ I ( ) n Y (‘t:'. OOBSICHUTD XapaKTep NOJIyYCHHBIX KPUBBIX. 3 OCLUJIOIpaMMBI

g

Ol’ff)%l?eJ'H/ITb BECIMYMHY MaKCUMaJIbHOT'O HAIPsDKEHU HA IHUOJE UIm u 3aHECTH B Tadi. 16.2.

8. Borumciuts ko3duuuent cxembl KCX, kospduuuent momuoctn Bempsmutens ©°F € KII]
BBIIPAMUTENS # ¥ OTHOIIEHHUS HANPSKEHUH U TOKOB B cXeMe. Pe3ynbTaThl BHIUMCIIEHUI 3aHECTH B

TadI. 2.
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Tabnuua 2

Pe3yJIBTaTI:I HCCICA0BAaHNA MOCTOBBIX CXCM BBLIIIPAMIICHUA IICPEMCHHOI'O TOKA

3MepeHo Briuncieno
U, I, P, UHcp [[Hep, [UJm, [KCX . ; oz @ CxeMa
B B Amo - BBIIPSAMIICHUS
UH{;: iTH.::_.t:

B A Bt A
OnHodazHas
MOCTOBast
Tpexdasznas
MOCTOBAsI

UccnenoBath Tpex(daszHyro MOCTOBYIO CXEMY BBHIIPSIMIICHHS IEPEMEHHOTO TOKA.

Cobparts cxemy puc. 16.3 (kommiekt K-50 BkiirounTh 1o TpexdaszHoit cxeme). BbIOTHUTE Te ke
UCCJIEIOBAHMSI, YTO U B 1.2.2 U pe3yibTaThl 3aHECTH B Ta0u. 2. [Ipu 3TOM creayeT UMeTh B BUJY, UTO
JUTst Tpex(a3HON CXEeMBI BBITPSIMIICHUS

cos = i

@‘E@

3nech PO - akTuBHas MOIIHOCTH OJHOM (pa3bl uctounuka, UD - pa3Hoe HanpsKeHHEe HCTOYHUKA.
Crnenyer taxxe ydectb, uto K-50 uzmepsier pasHoe HanpsyKeHUE UCTOUHUKA.

®opma npeacTaBiaeHus pe3ybTara:

OTuer 1o paboTe T0JKEH COJIepHKaTh:

a) HaMEHOBaHUE pPabOTHI U 11eb padoThI;

0) cxema CoelMHEHUH ISl BBIMOJIHEHUSI SKCIIEPUMEHTA;B)
TaOJIUIIBI C pe3y/IbTaTaMH SKCIIEPUMEHTA;

r) 00paboTaHHBIE OCIUILIOIPAMMBI;E)

BBIBOJIBI 110 paboTe.

Kpurepun onenkn:

OrneHka «OTJIIMYHOY CTaBUTCS, €CIIM SKCIIEPUMEHT MPOBENICH, 00pab0TaHbl Pe3yJIbTaThl, BHITIOJHEHBI BCE
3agaHus, pabora opopmiIeHA B COOTBETCTBUU C TPEOOBAHUSAMHU.

O1eHKa «X0poI1I0» CTABUTCS, €CJIU ObljIa JOIMYIIEHbI OIHMOKY MPH MPOBEIEHNUN SKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU O(YOPMIIEHUH OTUYLTA.

OrneHka «yA0BIETBOPUTEIIBHOY CTABUTCS, €CJIN SKCIIEPUMEHT MPOBEJICH, IPUBEJICHO HEMIOJIHOE
BBITIOJIHEHHE 3a/laHUM.

OneHka «HEyIOBJIETBOPUTEIBLHOY» CTABUTCS, €CIIU SKCIIEPUMEHT HE MPOBOAMIICS, 3aJaHUE HE
BBITIOJHEHO.

JlabopaTopHoe 3anusitue Ne 15
HccnenoBanue yCHIMTEIBHOI0 KacKaAa Ha OUIIOJISIPHOM TPaH3UCTOpPe

Hesb: n3ydyeHue XxapakTepUCTHK, TApAMETPOB M PEKUMOB pabOTHl YCHIUTEILHOTO KacKaaa Ha
OUIIOJIIPHOM TPAH3HUCTOPE, BKIIFOUYCHHOM I10 CXEME C OOILIIM SMUTTEPOM.
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Boinosinus padory, Bbl Oynere:
yMemy:

VYnl. [lonb30BaThCst UI3MEPUTEINBHBIME TPUOOPaAMH
V2. usmepsaTh napaMmeTphl JIEKTPUUECKUX Lienen anekTpoodopyaoBanus JICM;

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

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

YII 5 OKCILTYaTUpPOBATH 3HCKTpOO60py,Z[OBaHI/IC U MCXaHHU3MbI IMEpEAadn ABHXKXCHUSA TCEXHOJIOI'MYCCKHUX
MalllH " allIiapaToB;

Y1 6 cobupath EKTPUIECKHE CXEMBIL;
V1 7 uutaTh NpUHIUIHAIBHBIC, JICKTPUUECKNE U MOHTAXKHBIC CXEMBI;
VYo 01.05 onpenenats HeOOXOIUMBIE PECYPCHI;

VYo 01.08 BorstBATh ¥ 3¢ (hekTHBHO NCKaTh HH(OPMAIIHIO, HEOOXOAUMYIO JUISl PEIICHHS 3a/1a41 W/ W
POOJIEMBI
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Boinosinenue 1adopaTopHoii padoThbl ciocodcTByeT (OPMHUPOBAHUIO:
[1K 1.1. Onpenenars TEXHUYECKOE COCTOSHUE CUCTEM U MEXaHU3MOB IMOABEMHO-TPAHCIIOPTHBIX, TOPOKHBIX,
CTPOUTCJIbHBIX MAIIMH C UCIIOJIB30BAHUCM CPCACTB IUAIrHOCTUKU,

[IK 1.2. BeImonHsATh periaMeHTHbIE pabOThl MO TEXHUYECKOMY OOCTYXHBAaHHIO U PEMOHTY IMOJABEMHO-
TPAaHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX MALLIUH U 000PYIOBaHUS

OK 01 Beibupare cmocoObl pemieHus 3anad NpoPecCHOHATBHON AEATENbHOCTH IMPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM.

MarepuaJsibHoe o0ecrieyeHue:
JlaGopaTtopHsblii cTeHa «OCHOBBI 3JIEKTPOHUKI

3ananmne:

CoOpatb cxeMy M UCCIIEI0BATh YCHINTEIbHBIA KaCKaJ Ha TPAH3UCTOPE.

Ilopsinok BbINOJIHEHHS PadOTHI:

1. Cobpats cxemy (puc. 1) s vuccneqoBaHus YyCWINTENIBHOTO Kackaja. [loakirounTs kaHan

CHI1 ocummtorpada k Bxoxy ycunurens, a kanain CH2 k BeIXOAy ycuiuTens. BKIIOUnTh BpeMEHHYIO
pa3BepTKy ocumiuiorpada. Bkitounts GyHKIMOHATIBHBIN IreHEpaToOp U YCTAHOBUTH CUHYCOUJANIbHBIN
curnai yactoroit 50 I'l. YMEHbIINUTE CUTHAII 10 HYJIS PETYISTOPOM aMILIUTYAbL. [lepekmounTts
Bxozbl CH1 Ha nonoxxenue «Bxon 3akopouen». [Ipu Toke 16=0 ycTaHOBUTH ¢ OMOILBIO
norenmomerpa RP2 3agannoe 3Hauenue Ex u nanee He M3MEHSTH €ro MpH BCEX HKCIEPUMEHTAX.

L ) L L Aol

Pucynok 1

2. OnpenenuTth HKCIEPUMEHTAIBHYIO MAKCUMAIIbHYIO aMIUIUTY/ly HEMCKa)KEHHOTO BBIXOHOTO
HanpspkeHus: UBbIX Max. i1t 3TOro mpu Toke 6a3bl, paBHOM HYJIIO, IPOBEPHTE MOJIOKEHNUE JTMHUU Ha
sKkpane ocumiorpada. [Ipu 3akopodeHHOM BXoJie ocuusuiorpada oHa J0JKHA COBMAAATh C HYJIEBOM
JMHHUEH, & TIPU PA30OMKHYTOM — OTKJIOHATHCS IPUMEPHO HAa TPU YETBEPTH OT IOJIOBHUHBI DKPaHa.
HyneByto nMHMIO MOXHO CMECTHTh BHU3 JJIsl yBEJIMUYEHUs MaciITada, HO 0053aTeIbHO OTMETUTD €€
noJyio’keHue. [1aBHO yBenMuMBaiTe aMIUINTYly BXOJHOI'O CUTHAJIA U IOCTOSIHHYIO COCTaBJISIIOLIYIO
TOKa 0a3bl O MOSIBICHUS BUJIMMOTO YIUIOUIEHHS BEPUINH CUHYCOUIbI BBIXOJHOTO HAIIPSHKEHHUS.
3apucyiiTe BBIXOJIHOE HANpPSKEHUE C UCKAXKEHUSAMH U MpeaesibHoe 0e3 nckaxenus. Onpeaenure
MacITadbl O HAMPSHKEHUIO U IO BPEMEHHU.

3. Onpenenuth KOXPPHUIHUEHT YCHICHHUS Kackasa 1mo HanpsokeHuro Ku. [l aToro yctaHoBUTh
16=16p, Bxox CH1 ocummorpada, nepekyitounTh Ha 3akpbIThiil BXo1 (AC). I3MeHsIs nepeMeHHbIH
BXOJIHOM CHUTHAJI, JOOUTHCS CUHYCOUIAIBHOTO 10 (hOpMe MaKCUMAaJIbHOTO BBIXOJJHOTO CUTHAJIA.
N3meputs ¢ momoripio ocuuiuiorpada aMImiMTyabl BBIXOJHOTO UBBIX U BXOAHOTO UBX CHTHAJIOB.
Onpenenutb KO3(QGULINEHT yCUIIEHHS], YI€CTh MACIITa0BI.

®opma npeacTaBiaeHus pe3ybTaTa:

OTueT 1o paboTe JOKEH CONEPKATh:

a) HaMMEHOBaHUE PaOOTHI U 1IETTh PAOOTHI;

0) cxema coeTMHEHU JJIs1 BBITOJTHEHUS SKCTIEPUMEHTA; B)
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TaOJNIIBI C PE3yNIbTaATAMH YKCIIEPUMEHTA;
') 00paboTaHHBIE OCIIMILIOTPAMMBI;E)
BBIBOJIBI IO padoTe.

Kpurepum ouenkmu:

OmeHka «OTJIMYHOY CTABUTCS, €CIIU SKCIEPUMEHT POBEAEH, 00paboTaHbl pe3yIbTaThI,
BBITIOJIHEHBI BCE 3ajaHusL, paboTa oopMiieHa B COOTBETCTBUU C TPEOOBAHUSIMH.

OmeHka «XOpOIIOY CTAaBUTCS, €CIIU ObLIA IOMYIICHBI OUIMOKY ITPU MPOBEACHUH YKCIIEPUMEHTA,
00paboTKe pe3ysIbTaTOB WK IpU 0)OPMIICHUH OTUETA.

OI_ICHKa «YOOBJICTBOPUTECIIBHO» CTABUTCA, €CJIIU SKCIICPUMEHT HpOBeI[éH, IIPUBEACHO HCIIOJIHOC
BBITIOJTHEHHUEC BaﬂaHHﬁ.

OLIGHKa «HCYAOBJICTBOPUTCIILHO» CTABUTCA, €CJIU SKCIICPUMCHT HC NPOBOAMIICA, 3aJIaHUC HEC
BBITIOJTHEHO
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MartepuanbHoe obecneveHue: 4/1a NPOBeAEHNS NPAKTUYECKOM PaboTbl HanYMe cneunanbHbIX
maTtepuanos U obopyaoBaHuA He TpebyeTcA.
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