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1 BBEAEHUE

BaxxHyto 4acTh TeopeTHdecKoW W NMpodeCcCHOHATHHOM MPAKTUUECKOW MMOATOTOBKH OOYYarOIIMXCS
COCTABJISAIIOT IPAKTUYECKHUE U TaOOPaTOPHBIE 3aHATHSI.

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

Benymeld  nuaakTHYecKoW — LENbI0  TPAKTUYECKUX ~ 3aHATHH  siBisgercss  (OpMHUpPOBaHHE
po(ecCHOHANBHBIX TMPAKTUYECKUX YMEHUN (yMEHHM BBIMOJIHATH OMpEeNIeHHBbIE ACWCTBUSA, OIEpalUH,
HEOOXO/IMMBIE B MOCIIEAYIOIIEM B IPOPECCHOHATBHON ACATEIBHOCTH) WIN YU€OHBIX MPAKTHUECKUX YMEHHUN
(ymeHuil BbBIOMpaTh B3JIEKTPOU3MEPUTENIbHBIE MPUOOPHI, ITYCKOPErYJIUPYIOUIYIO ammapaTrypy, CeYeHHe
NpOBOJOB W Kabesel, pemars 3a7ayd MO MOA00pY 3allUTHON ammapaTypbl U JAp.), HEOOXOOUMBIX B
MOCJICIYIONIEH yueOHOM NeITeIbHOCTH.

Benymeld OuaakTUYecKOW —LENbl0  JTAOOPAaTOPHBIX — 3aHATHH  SBISETCA  OKCIIEPUMEHTAIBHOE
MOJITBEPK/ICHUE U MPOBEPKA CYIIECTBEHHBIX TEOPETHUECKUX MOJI0KEHHUH (3aKOHOB, 3aBUCHMOCTEH ).

B cootBerctBuu ¢ pabouelr mnporpammoi ydeOHou mucummuinHbl «OI1.03 DnextporexHuka u
ANEKTPOHUKAY» MPEAYCMOTPEHO MPOBECHUE MPAKTUIECKUX U JTa0OPATOPHBIX 3aHSATHUH.

B pesynbrare ux BBITOTHEHUS, 00YJIAIOIIUICS TOIDKEH:

ymembv:

V1. nonb30BaTbcs U3MEPUTEIBHBIMU IPUOOpPaMH;

VY2. u3mMepsATh napaMeTpbl AMEKTPUIECKUX HENeil 371eKTpoo0opya0BaHus aBTOMOOMIIEH
VY3, npou3BoUTE MOJ00P JIEMEHTOB AIIEKTPUUECKHUX HENEH U AIEKTPOHHBIX CXEM

V4. cobmromate Mepbl O€30MAaCHOCTH TPU  PadOTe € DJIEKTPOOOOPYIOBAaHHEM M IJICKTPUYCCKUMHU
MHCTPYMEHTaMH;

VY01.2 ananu3upoBath 3a7a4dy, BBIOMPATh U UCTIOIB30BATh YMECTHBIE IU(PPOBBIE CPEACTBA, IPHIIOKEHHS U
pecypcChl [Ulsl IOCTAHOBKU M PEILICHUS 331a49n\[IPOOIICMBI;

VY al. [lonb30BaThCst U3BMEPUTEINBHBIMU TPUOOpaMU
V2. u3mepsATh napaMeTpbl AEKTPUUECKUX LENeil 371eKTpoo0opyn0BaHNs aBTOMOOMIIEH
VY n3. npou3BoAUTH MOAOOP JIEMEHTOB JIEKTPUUECKUX LIETIEH U JIEKTPOHHBIX CXEM;

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

VY 5 skcmmyatupoBaTh 3JEKTPOOOOPYAOBAaHUME W MEXAaHWU3MBI Tepeqaddl JIBMIKEHUS TEXHOJIOTHYECKUX
MAlIlIMH U anmapaTos;

VY1 6 cobupark MEKTPUIECKUE CXEMBI;

y)l 7 9uTaAThH MPUHOHUIIAAIBHBIC, SJJICKTPUUYCCKUE 1 MOHTAXXHBIC CXEMBI;

V1 8 npon3BOAUTH pacueThl IPOCTHIX PIEKTPUUECKUX LENEH;

Vo0 01.02 ananu3upoBath 3a1auy W/ WK MPOOJIEeMy U BBIIETATh €€ COCTaBHBIE YaCTH;
VYo 01.03 onpenensaTe Tanbl peuieHus 3aa4u;

VYo 01.05 onpenensats HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoisBATh U 3(p(heKTHBHO HCKAaTh MH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELICHHS 3aJa4u 1/UIn
poOJIeMBlI;



ConeprkaHne MpakTUYECKUX U JIAOOPATOPHBIX 3aHATHH OPUEHTHPOBAHO HA TMOATOTOBKY OOYYaroIIMXCS K
OCBOCHHIO TMPO(ECCHOHAILHOTO MOIYJIS TPOTPaMMBI  TTOATOTOBKH  CIEIMAIMCTOB CPEIHETO 3BEHa II0
CMEUAITBLHOCTHU U OBJIAJICHUIO HPOPECCUOHATbHBIMU KOMNEMEHUUAMU:

I1K 1.1. OcymiecTBasATh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJICTB

[IK 1.2.  OcymecTBIATh TEXHHYECKOE 00CITYKUBaHUE aBTOTPAHCTIOPTHBIX CPEACTB
I1IK 1.3. [IpoBOAUTHh PEMOHT M YCTPAHEHUE HEUCTPABHOCTENW aBTOTPAHCIIOPTHBIX CPEJICTB

A Takike GOpPMHUPOBAHMIO 00UUX KOMNEMEHUUIL.

OK 01- BpiOuparh crocoObl pemieHus 3aa4 npodecCHOHaIbLHON ACATENHPHOCTH MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM;

BrlimotHeHNE 00yqarouXcsi IPaKTHYECKUX U JJa00paTOPHBIX padoT 1o yueOHou aucuummmae «OI1.03
DNEKTPOTEXHHUKA U AIEKTPOHUKA» HAIIPABIICHO HA:

- ¢opMupoBaHHE YMEHUIl NPUMEHATH MOJYYCHHbIE 3HAHUA HA MPAKTHUKE, pealu3alfio eJUHCTBa
WUHTEJUIEKTYAJIbHON U IIPAKTUYECKOH ACATENBHOCTH;

- ¢hopMHpOBaHUE U Pa3BUTHE YMEHUIl: HaOIOaTh, CPAaBHUBATh, COMIOCTABIISTh, AHATM3UPOBATh, JI€1aTh
BBIBOJIBI U OOOOIICHUS, CaMOCTOSTENIbHO BECTH HCCIEIOBAHUS, IOJIb30BAThCSA PA3THMYHBIMU TPHEMaMH
U3MEpEeHH, 0OPMIISITH PE3ybTaThl B BUJE TaOIHII, CXeM, IpadUKOB;

- MPUOOpETeHNE HABBIKOB PA0OTHI C Pa3IMYHBIMU NMPHOOpPaMH, alapaTypoid, yCTaHOBKAMHU U IPYTHUMHU
TEXHUYECKUMH CPEACTBAMU sl IPOBEJICHHUSI OIIBITOB;

- pa3BUTHE HWHTEIUIGKTYaJbHBIX yMEHHH y OyIymuxX CIEHUAIMCTOB:  AHAJTUTUYECKHX,
MIPOEKTUPOBOYHBIX, KOHCTPYKTHUBHBIX.

HpaKTI/I‘IeCKI/Ie nu na6opaTopHLIe 3aHATHUS IIPOBOAATCA B paMKax COOTBCTCTBYIOH_[Cﬁ TEMBI, ITIOCJIC OCBOCHUA
JAUJTAKTUYCCKUX CIUHHAL, KOTOPBIC 00€CIIeUnBalOT HAJTUYE 3HaHI/If/'I, HGO6XOI[I/IN[I)IX JJIs1 €€ BBIITOJIHCHUA.



2METOJAUYECKHUE YKA3AHUSA

Tema 1.1. DiiekTpHYecKOe MOJIE

IIpakTnyeckoe 3ansaTHe Ne 1

Pacuér sxBuBaneHTHOM EMKOCTH OaTapen KOHJIEHCATOPOB
He.]'[]:: 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;
Vo 01.03 onpeaensTh ATalbl pelICHUs 3aa4u;

VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIsBIATH 1 3 (HEeKTUBHO HCKATh HHPOPMAIIHIO, HEOOXOIUMYIO JUIS PELICHUS 3a0auy U/Uin
po0JIEMBI;

BeinosiHeHHne npakTH4ecKoi padoTsl cnocodcTBYeT GOPMUPOBAHUIO:
[IK 1.1. OcyiiecTBasTh [UarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJICTB
OK 01 Beibupath cmocoObl perieHus 3agad npohecCHOHATBbHOW AEATeIbHOCTH MPUMEHUTENIHHO
pa3IUYHBIM KOHTEKCTaM.

MarepuanbHoe oGecnedeHHe: I IPOBEIEHUS MPAKTUYECKOH paboThl TpeOyeTcs Hainuuyue
CHEIHMaJIbHOM JIUTEpaTyphl, UHTEPHET-PECYPCHI.

3amanue:
1. Pemute 3a1aun:
1) YeMy paBHA EMKOCTb TUIOCKOT'O KOHJIEHCATOPA C KPYTIIBIMU TuTacTHHAMU & 10 MM,

ecnu paccrosiHue Mexay rractuaaMu 0,01 MM, a OTHOCHTENbHAS TUDIIEKTPUIECKast TPOHUIIAEMOCTh
TMdJIeKTpuKa € = 2,47

2) OmnpenenuTh YHEPTHIO AIIEKTPUUYECKOTO OIS KOHAeHcaTopa eMKocThio 10 Mk®D npu
HanpspKEeHUH Ha mactuHax 220 B.
3) Ornpenennure SKBUBAJIEHTHYIO EMKOCTh OaTapeu u3 TPEX MOCIeI0BaTeIbHO
COEIMHEHHBIX KOHIeHcaTopoB, ecinu C1=C2=C3=3 Mx®.
4) Omnpenenure S3KBUBAJICHTHYIO EMKOCTh OaTapen U3 TPEX KOHJIEHCATOPOB, COETUHEHHBIX
napauensHo, ecinu Cl=1 Mx®, C2=4 Mx®, C3=5 MxD.
2. Omnpenenute 3KBUBAJICHTHYIO €eMKOCTh OaTapen KOHIeHcaTopoB (puc.1).

3. Wcxonuplenannbie mpuBeneHb! 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 BBLICISATEH €€ COCTaBHBIC 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 npakTH4ecKoi padoTsl cnocodcTBYeT GOPMUPOBAHUIO:
IIK 1.1. OcyiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB
OK 01 Beibupats crocoObl perieHus 3agad IpodhecCHOHATBHOW AEATeIbHOCTH NPUMEHUTENBHO K
pPa3IUYHBIM KOHTEKCTaM.

MarepunanbHoe obecniedeHue: 1Jis IPOBEIEHUS IPAKTUUECKON pabOThI HAJTMYKE CHEHaIbHbBIX
MaTepuaioB U 000pylIOBaHuUs HE TpedyeTcs.

3apanme: Omnpenenure o0IIee COMPOTUBICHUE IEMH PE3UCTOPOB. CXEMBI AIEKTPUUECKUXIIENEn
npuBeneHbl Ha pucyHKe 1. MicxoaHble JaHHbIE BApUAHTOB MPUBEACHBI B TA0OIHIIE 2.

Tabmuna 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 9 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 5 2 27 9 4 5 26 6 22

8 4 3 1 4 4 10 8 18 11 3

9 1 6 15 5 16 8 5 3 16 -

10 2 7 15 10 6 4 11 20 4 -
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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 npakTHYeCKOi padoThl ciocoOCcTBYeT GOPMUPOBAHMIO:
[IK 1.1. OcyiiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

OK 01 BeiOupats crmocoObl pemieHus 3amad Hpo(ecCHOHANBHOW JEATENFHOCTH IMPUMEHHUTEIHHO
pa3IMYHBIM KOHTEKCTaM.

MartepuanbHoe o0ecriedeHWe: Ui TPOBEICHUS INPAKTUYECKOW padOThl HaTMYUE CHEHUATBHBIX
MaTepHajoB U 000PYAOBaHUS HE TPEOYETCs.

3amanue: OmnpenenuTs TOKM B IIEMU: METOJOM Y3JOBBIX M KOHTYPHBIX YpaBHEHUH, METOAOM
HAJIO)KEHUS, METOJIOM Y3JIOBOTO HANpsDKEHUS, METOAOM KOHTYPHBIX TOKOB. CocTaBpTe OamaHc
MouTHOCTeH. CXeMbl ANIEKTPUUYECKUX Lenel MpuBeaeHbl Ha pucyHke 3. VcXoJHble 1aHHbIE BapUAaHTOB
npuBeeHbl B Tabauie 1.

Tabmuna 1
Bapuanr No Ei, Ez, R1, [R2, [Rs, Bapuant Ne Ei, | E;, Ri, Ra,  |Rs,
cxemol | B B Om |Om |Om cxemel | B B Om |Om [OMm
1 1 100 (80 1 5 20 16 2 150 70 3 2 23
2 2 110 [70 2 4 21 17 3 140 80 2 3 24
3 3 120 |60 3 3 22 18 4 130 70 (1 4 25
4 4 130 S0 4 2 23 19 1 120 60 1 3) 20
5 1 140 60 5 1 24 20 2 110 B0 2 1 21
6 2 150 70 4 1 25 21 1 100 80 3 1 22
7 3 140 80 3 2 20 22 2 110 70 4 2 23
8 4 130 [70 2 1 21 23 3 120 60 B 3 24
9 1 120 60 1 2 22 24 4 130 50 4 4 25
10 2 110 S0 1 3 23 25 1 140 60 3 3) 20
11 1 100 @80 2 4 24 26 2 150 [70 2 4 21
12 2 110 [70 3 5 25 27 3 140 80 1 3 22
13 3 120 60 4 3 20 28 4 130 70 [ 2 23
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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 MPUHIUITHAIIBHBIC, DJICKTPUICCKUC U MOHTAXXHBIC CXCMBbI;

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 onpenensaTs HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoIsBATh ¥ 3()(heKTUBHO HCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELICHUS 3aau U/ UiH
poOJIeMBlI;



BoinosiHeHHne npakTH4YecKoi padoThl cnocoOcTBYeT GOPMUPOBAHNIO:
IIK 1.1. OcyiecTBasTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPENICTB

OK 01 BeiOuparp cmocoObl pemieHus 3a4ad NpOPEecCHOHATBHON AEATENbHOCTH IMPHUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM.

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

3amanue:
Pemnre 3anauu:

1 KakuMm gomkeH ObITh HAMarHUYMBAIOIIMHN TOK KaTyIIKH HMHIYKTUBHOCTH, nMetomiei 200
BUTKOB, YTOOBI €€ HAMarHMYMBAOIIIAsl CHJIA CO3/Ialla B YyT'YHHOM KOJIbIIE MArHUTHBINA TTOTOK
0,000157 B6? Cpennuii paguyc 9yryHHOTO KOJIbIIa 5 CM, a IUaMETpP €ro CEYCHHs 2 CM
(pucyHOK 3).



2 3aMKHyTas MarHUTHas 1enb (PUCYHOK 4) BBIMOJHEHA U3 IUIACTHH TPAaHCHOPMATOPHOM 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 TOTO, YTO OHA UMEET BO3AYIIHbIN 3a30p 5 MM. Kakumu 10KHBI
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 NpUHLUIIAATbHbBIE, 3JIEKTPUUECKUE U MOHTAXKHbBIE CXEMBI;

Y1 8 mpou3BOIUTH PACUEThI MPOCTHIX AMEKTPUICCKUX IETIEH;

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 ¥ 3(h(HheKTUBHO NCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELICHHUS 3aaul 1/ UIH
poOJIEeMBI;

BrinoJiHeHHe NpaKkTHYeCKOil padoThI cliocoOCcTBYeT GOPMUPOBAHMIO:
IIK 1.1. OcyiiecTBasTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJCTB

OK 01 Beibupats cnocoObl perieHusi 3anad MpodecCHOHATBbHOW AEATEeIbHOCTH NPUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM.

MarepuaiabHoe o0ecniedeHue: sl IPOBEJICHUS PAKTUICCKON paObOThl HAJTMYUE CIICITHATBHBIX
MaTepualioB U 000pYyI0BaHUsI HE TPeOyeTcs.

3aganue: IpOM3BECTU PACUET [1APaMETPOB LIENH IEPEMEHHOIO TOKa B COOTBETCTBUH C
UCXOJHBIMU JaHHBIMH BapuaHTa B Tabmuie 1:

Tabmuua 1
Bapuant I, A f, ' 4\, Tpa.
1 57 51 -9
2 79 94 -9
3 112 32 14
4 295 64 6
5 172 58 18
6 77 93 -66
7 163 27 68
8 152 41 -49
9 237 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. IlepenncaTh UCXOAHBIE NAHHBIE U1 CBOETO BapUaHTa
2. IlpousBecTy pacyeT mapameTpoB



3. HauepTuTh KpHBYIO U3MEHEHHsI BEIMYMHBI BO BpEMEHU (CHHYCOU/Y), a TaK K€ BEKTOPHYIO
JMarpaMMy B COOTBETCTBUU C NTapaMETPAMH.

Xoxa padoThI:
1. IlepenummTe NCXOHBIE JAHHBIE
2. Onpenenure CleAyONUe apaMeTPhl: aMILTUTYTHOE 3HAYCHUE TOKA; IIEPUO/T; YTIIOBYIO
4acToTy.
3. 3anumuTe BhIpaKEeHUE JJIsI MTHOBEHHOT'O 3HAYCHUS TOKA
4. HauepTuTe CHHYCOM]ly, OTMETHB Ha HEH MEePHOJI, HAUYIbHYIO (pa3y, aMIUIUTyTHbIC 3HAUCHHUSL.
5. HauepTuTe BEKTOpHYIO AHarpaMMy TOKa, MOJIb3YSICh TPAHCIIOPTUPOM.

dopma npeacTaBJIeHHs pe3yJIbTaTa
Otuer 1o paboTe JOHKEH COJIePIKaTh:

a) HaMMEHOBaHHUE PabOTHI U 11Eb PaOOTHI;0)
MCXOJIHBIE IAaHHbIC JJIS pacyeTa;

B) pE3yJbTaThl paCUCTOB; YEPTEHKHUT)
BBIBOJIBI IO padoTe.

Kpurepun ouenku:

OrneHka «OTJIIMYHOY» CTAaBUTCS, €CJIU 33JJaHUE BBIIIOJHEHO BEPHO.

OrneHka «XOpoI1I0» CTABUTCS, €CJIM X0/ BBIITOJIHEHUS 3aJaHUs BEPHBIH, HO Obli1a JOMYIIEHA0AHA WIH
JIBE OIIMOKY, IPUBE/IINE K HEIIPABUILHOMY PE3YJIbTaTy.

OIIGHKa «KYOOBJICTBOPUTCIIBHO» CTABUTCA, €CJIM NPUBCACHO HCIIOJIHOC BBIIIOJIHCHUC 3a1aHW .
OIIGHKa «HCYIOBJICTBOPUTCIILHO» CTABUTCH, €CJIN 3a1aHUC HEC BBIIIOJIHCHO.

IIpakTnueckoe 3ansaTHe Ne6

PacuyéT nenu nepeMeHHOro TOKa o cMelIaHHbIM conpoTuBjienuem R,L u R,C

I_[e.m): HAaYy4YUTBCA  paCCUUTBIBATH OI[HO(l)a?)HI)Ie oennu TIMnEepeMCHHOTO TOKa CO CMCIIAHHBIM
COIIPOTUBJICHUEM.

Beinosnus padory, Bel Oyznere:
ymemy:
VY1 7 untaTh NPUHLIUINAIBHBIE, JIEKTPUUECKAE U MOHTAXKHbBIE CXEMBI;

VY1 8 npon3BOAUTE pacyeThl MPOCTHIX IEKTPUUECKUX LIeTIEH;

VYo 01.02 ananu3upoBath 3a/1auy W/WIH MPoOJIeMy U BBICIATH €€ COCTaBHBIE YaCTH,
VYo 01.03 onpenenars Tansl peuieHus 3a1a4u;

VYo 01.05 onpenenats He0OOXOIUMBIE PECYPCHI;

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

BoinosiHeHHne npakTH4YecKoi padoThl cnocoocTBYeT (POPMUPOBAHNIO:
IIK 1.1. OcymecTBasTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

OK 01 Beibupare cmocoObl pemieHus 3anad Mpo(ecCHOHATBHON JAEATENIbHOCTH MPUMEHHUTEIHHO
Pa3TUYHBIM KOHTEKCTaM.

MarepuanbHoe o0ecmeyeHHe: I TMPOBENCHUS TMPAKTUYSCKOW paldOThl HAIMYUE CHEIHATbHBIX
MaTepHaioB U 000PYyI0BaHMS HE TpeOyeTcs.



3ananue:

B nenu ¢ mepemennpiM HanpsbkeHueM U u ctangaptHoi actoToi 50 ['1 BKIIFOYEHBI TTOC/IEIOBATEIBHO
aKTUBHOE COIPOTHBIIEHHE R, KaTymka MHAYKTUBHOCTH C CONPOTUBICHHEM X JIHOO KOHAEHCATOp C
émkocthio C. OnpenenuTh TOK B IETH, HAPSHKCHUE Ha 3JIEMEHTaX, TOCTPOUTh BEKTOPHYIO IHarpamMmmy.

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

Tabnumna 1

Bapuantr |U, B R,Om [XL,Om |C, MxD Bapuant (U, B R,Om [ XL,Om |C, MxD

1 100 30 10 - 16 160 25 - 70

2 120 25 15 - 17 170 20 - 80

3 130 20 20 - 18 180 35 - 90

4 140 35 25 - 19 190 40 - 100

S) 150 40 30 - 20 200 10 - 110

6 160 10 35 - 21 100 15 - 120

7 170 15 40 - 22 120 20 - 130

8 180 20 45 - 23 130 25 - 140

9 190 25 - 150 24 140 30 35 -

10 200 30 - 160 25 150 25 40 -

11 100 35 - 20 26 160 30 45 -

12 120 40 - 25 27 170 35 50 -

13 130 45 - 30 28 180 40 20 -

14 140 50 - 70 29 190 45 25 -

15 150 30 - 80 30 200 50 30 -
ITopsiiok BHINOJHEHUS PaGOThI:
1. Beimummte 1aHHBIE B COOTBETCTBHH C BAPHAHTOM.
2. IIpousBeauTe pacueTsl TOKA, HAMPSHKEHUH Ha JIEMEHTaX, U MOIIHOCTEH 1IeMU EPEMEHHOr0 ToKa
3. [TocTpotiTe B MacmiTabe BEKTOPHYIO AHArpaMMy.
Xon padoTsI:
1. HauepTuTh cxemy 3JeKTpUIECKOH IIeTTH B COOTBETCTBHH C BAPHAHTOM.
2. [IpousBecTH pacyer TOKa, HANPsHKEHUI, MOIITHOCTEH B COOTBETCTBUU C TEOPETUUECKUM MaTEPHATIOM.
3. [TocTpouTh BEKTOPHYIO TUAarpaMMy: CHadaxa OTKIIAJIBIBACTCS BEKTOP TOKA, 3aT€M BEKTOP aKTHUBHOTO

MagCHWA HAIIPSXKCHUSA. )Ia.nee OTJIOXKUTBH BEKTOP PECAKTUBHOI'O MMAJICHUS HAIIPSXKCHUA.

[IpousBecT reOMETPUUYECKOE CIOKEHUE ATUX JBYX BEKTOPOB: CyMMapHBIN BEKTOP JOJKEH
COBIIA/IATh C PACUETHON BEIMYMHOW HANPSKEHUS.

®opma npeacTaBJIeHNs pe3yJabTaTa




OTueT 1o paboTe TOKEH COJePKATH:

1) HauMEHOBaHWE PaOOTHI U 11eTb PAOOTHI;E)
WCXOJIHBIC IAHHBIC ISl pacyueTa;

)K) pe3ybTaThl PacuCTOB;3)

BBIBOJIBI IO padoTe.

Kpurepum ouenku:

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

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

OneHka «y0BIETBOPUTEIBHO)» CTABUTCS, €CIIU IPUBEICHO HETIOJIHOE BhIMOIHEHUE 3aanus. O1ieHKa
CHCYHOOBJICTBOPUTCIILHO» CTABUTCA, CCJIN 3aJaHUC HC BBIIIOJIHCHO.

IIpakTHyeckoe 3ansaTHE Ne7

PacuéT nenu nepeMeHHOro ToKa co cMemaHHbIM conpoTuBjeHueM R,L,C. [locTpoeHueBekTOPHOIM
AMArpaMMmbl.

esb: HayuyuTbCs PAacCUUTHIBATh OAHOGA3HBIEC LIENU MEPEMEHHOIO TOKAa CO CMEIIaHHBIM
CONPOTUBIICHUEM, U CTPOUTH BEKTOPHYIO JUArpaMmy JUIsl TAKOM LIETIH.

Boinosinus padory, Bel Oyaere:
ymemy:
Y1 7 uutaTh NPUHLIUIUAIBHBIE, SJICKTPUUECKHAE U MOHTAKHBIE CXEMBI;

Y1 8 npou3BOIUTH pacueThl MPOCTHIX INEKTPUUECKUX LIECTIEN;

VYo 01.02 ananu3upoBats 331a4y U/1iIu NpoOIeMy U BBIICIATh €€ COCTaBHbIE YaCTH;
VYo 01.03 onpenensiTe dTansl perieHus 3a1a4u;

VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIABAATH U 3D (PEKTUBHO UCKATh HH(POPMALINIO, HEOOXOJUMYIO JUIsl pEIICHUs 3a/1auk U/ 1IN
npoOIeMbl;

BbinoJsiHeHHe MpakTHYeCKOil padoThl ciocodcTBYeT (POPMUPOBAHMIO:
I1K 1.1. OcymiecTBiIATh AMarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB

OK 01 Beibupats crocoObl pemieHuss 3agad Ipo(ecCHOHATBHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

MatepuanbHoe obecniedeHue: I IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEITUAIBHBIX
MaTepuaioB U 000pyIOBaHUs HE TpeOyeTcs.

3ananue:

1. B menum c mnepemeHHbIM HamnpsbkenneM U wu  craHgaptHoit yactotoir S0IT  BKIIOYEHBI
MOCJIEIOBATEIbHO aKTUBHOE COMPOTHBJIEHUE R, KaTylka WHAYKTHBHOCTH C CONPOTHBJICHHEM X| U
KOHJEHCATOp C COMpOTHBIeHHEM XC. OnpenenuTh TOK B LIETH, HAMPSHKEHUE Ha JJIEeMEHTax, MOCTPOUTH
BEKTOpHYIO nuarpammy. OmpeAenuTh aKTUBHYIO, PEAKTHBHYIO W TOJHYKO MOIIHOCTH. McxomHbie
IaHHbIE B TA0IAIE 6.

Tabmuna 6

Bapuant U, B R, Om KL Xc, BApUAHT U, B R, Om KL

OMm Om OMm
1 50 23 136 32 16 60 6 31 33

C, Mmx®




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 b1 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

Ilopsiiok BbINOJTHEHHUS PAdOTHI:

1. BeinuiuuTe JaHHBIE B COOTBETCTBUH C BAPUAHTOM.
2. IIpousBenuTe pacyeTsbl TOKa, HAIPSHKEHUH Ha JIEMEHTaX, U MOIIHOCTEHN LeNH IepEMEHHOI0
3. IlocTpoiite B MaciTabe BEKTOPHYIO AUArpamMmy.

Xon pa6orsI:

1. HauepTuTth cxeMy 3JIEeKTpUUYECKON IIeTTH B COOTBETCTBUU C BAPUAHTOM.

2. IIpon3BecTy pacueT ToKa, HAPSKEHNH, MOIITHOCTEH B COOTBETCTBHH C TEOPETHYECKIM
MaTEPUATIOM.

3. IlocTpouTh BEKTOPHYIO AMAarpaMMy: CHayasla OTKJIA/IbIBAETCS BEKTOP TOKA, 3aT€M BEKTOP
AKTHBHOTO MaJICHUS HanpspKeHUs. Jlanee OTI0KUTh BEKTOPBI PEaKTUBHBIX MaJCHUN HAIIPSOHKEHUH Ha
KaTylIKe U KoHJeHcarope. [IponsBecTy BbIYMTaHUE PEAKTUBHBIX NaJACHUN HAIPSIKEHUM, a 3aTeEM
F€OMETPUUYECKOE CI0KEHHE aKTUBHOTO U PEAKTUBHOI'O BEKTOPOB: 3TOT CYMMAPHBIN BEKTOP JTOJKEH
COBIIAJATh C PACYETHOMN BEIMYMHON HAIIPSIKEHUS.

dopma npeacTaBeHNs pe3yabTaTa

Otuer no paboTe JOKEH COJIePIKaTh:

1) HauMeHOBaHHE PaboThI U LIE€Tb padOTHI;

K) MCXOJIHBIE IaHHBIE JUIS pacyera;

J) pe3ybTaThl pacucToB;

M) BBIBOJIBI 11O paboTe.

Kpurepun onenku:

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

Or1eHKa «XOpOIIIO» CTABUTCS, €CIH X0/ BHITIOJIHEHUS 33/1aHUS BEpHBIH, HO ObLIa I0MyIIeHa
OJIHA WX JIB€ OUIMOKH, IPUBELINE K HETIPAaBUILHOMY PE3YJIbTaTYy.

OreHKa «yJI0BJIETBOPUTENIBHOY CTABUTCS, €CIIU MPUBEACHO HEMOJIHOE BHIIIOJIHEHUE 3a/1aHUS.

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

Tema 3.2. Tpexda3zubie uenu



IpakTnyeckoe 3ansitue Ne§

Pacuér TpéxdasHoii Henu nepeMeHHOro ToKa
Leab: HAyYUTHCS PaCCUUTHIBATH OJHO(A3HOM LIENMU TEPEMEHHOTO TOKA.

Boinosinus padory, Bol Oynere:
ymemy:
yI[ 7 9UTaAThH MNPUHOHUIHAAIBHBIC, SJJICKTPUUCCKUEC U MOHTAKHBIC CXCMBI,

VY1 8 npon3BOAUTH pacueThl MPOCTHIX AIEKTPUUECKUX IIETeH;

VYo 01.02 ananu3upoBath 3a7a9y W/ WK IPOOJIEMy U BBICTSTH €€ COCTaBHBIC YaCTH;
VYo 01.03 onpenenars Tansl peuieHus 3a1a4u;

VYo 01.05 onpenenars HeOOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsBIATH 1 3(p(HEeKTUBHO HCKATh HHPOPMAIIHIO, HEOOXOIUMYIO JUIS PEIICHHS 3a1a4y W/
po0JIEMBI;

BeinosiHeHHe npakTH4YecKoi padoThl cnocodOcTBYeT GOPMUPOBAHUIO:
[IK 1.1. OcyiiecTBasTh IUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

OK 01 Beibupats cnocoObl perieHus 3agad IpodeCCHOHATbHOM JAEATEIbHOCTH MPUMEHHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM.

MatepuanbHoe obecniedeHue: Ui IPOBEICHUS IPAKTUUECKON pabOThI HATMYKE CHEIUATBHBIX
MaTepuaioB U 000pyI0BaHuUs HE TpedyeTcs.

3amanue:

[TpuéMHHUK SJIEKTPO’HEPTUH, COEAMHEHHBIH 3BE3/I0M, BKIIIOUYEH B CE€Thb C JIMHEHHBIM ((a3HbIM)
HanpsbkeHueM U. Omnpenenute nuHeHHbIe U (a3HblE TOKH, AKTHBHYIO, PEAKTUBHYIO U IIOJIHYIO
MOIIIHOCTh Beel 1enu. [1o TaHHBIM CBOETO BapHaHTa 3apucyiTe cxeMy. VIcXonHbIe TaHHbBIE IPUBEICHBI
B Tabnuue 1.

Tabnuna 1

e = = = =
S

f:\ 310 -] _D _é 6&4 8&4 1>; _>< 5 fad _>< _>< 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 - - 10 8 -
13 127 - 8 - 10 - - - 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 - - 10 8 -
18 - 127 - 10 12 5 6 - - 8
19 127 - 10 - 12 - - - 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 - - 10 8 -
24 - 220 6 - 6 - - 10 8 -

OJJHa UJIN ABC OH_II/I6KI/I, MPUBCAIINC K HCIIPABUIIBHOMY PC3YJIbTATY.

Ilopsinok BbINOJIHEHHUS PadOTHI:
1. BeinumunTe 1aHHbIE B COOTBETCTBUU C BAPUAHTOM.

2. [Ipon3BeanTe pacyeTsl.
3. Haueprtute cxemy.
Xoa padoThi:

1. Beinuiute uCXOIHBIE TAaHHBIE.

2. Onpenenute BEIMYMHBI HAIPSHKESHUN M TOKOB B (ha3ax.

3. PaccunraiiTe BeMMUMHBI MOIIIHOCTEH B Tpex(a3HOH IeTH.
4. TlocTpoiiTe cxeMy JIJIsi CBOEro BapuaHTa.

(I)opMa NnpeacraBjJaCHus pe3yjibTara

Otuet no paboTe T0HKEH COAEPKATh:
a) HaMMEHOBaHHUE pabOTHI U 1ETh PaOOTHI;
0) UCXOJHBIC JaHHBIE JIJIs pacuéra;

B) CXEMY 2JIEKTPHUECKOH I1eTH;
T') pe3yabTaThl pacyETOB;

1) BBIBOJIBI TIO paboTe.

Kpurepun onenku:

O1eHKa «OTITMIHOY CTaBUTCs, €CJIN 3a/IaHUC BBIIIOJIHCHO BEPHO.

O11eHKa «XOPOIIIOY» CTABUTCS, €CITH XOJ BRIMTOJTHEHUS 3a/IaHUs BEPHBIN, HO ObLiIa JOITyIIIeHa

Onenka «YOOBJICTBOPUTEIIBHO» CTAaBUTC, €CJIN NPUBCACHO HECITOJHOC BBIITOJHCHUE 3a/IaHUA.
OI_ICHKa CHCYHOBJICTBOPUTCIILHO» CTABUTCA, CCIIN 3a1laHUC HC BBIIIOJIHCHO.

Tema 4.1. TpanchopmaTopsbl. JieKTpHYECKHE MAIIHHBI IOCTOSTHHOTO M IIEPEMEHHOI0 TOKa

IIpakTnueckoe 3ansaTHe Ne9

Pacyér napameTpoB 3/1eKTPHYECKUX MALINH




Leab: HAYYNTHCS PACCUUTHIBATH MAPaAMETPhI AIEKTPUUECKUX MAIIHH.

Boinosinus padorty, Bbl Oynere:
ymemy:

Y1 7 autath NPUHIUTHATBHBIE, SJICKTPHUECKAE U MOHTAKHBIE CXEMBI,

VY1 8 npon3BOAUTH pacueThl MPOCTHIX IEKTPUUECKUX IIETeH;

VYo 01.02 ananu3upoBath 3a7a9y W/ WK TPOOJIEMY H BBIACIATH €€ COCTAaBHBIC YaCTH;
VYo 01.03 onpenenars Tansl peuieHus 3a1a4u;

Yo 01.05 onpenensate HEOOXOAUMBIEC PECYPCHI;

Yo 01.08 BeLBIATE 1 3 ()EKTUBHO UCKATh HHPOPMAIIHIO, HEOOXOIUMYIO ISl PEIICHUS 3a1a91 U/ WIn
po0IeMBbl;

BeinosiHeHHe npakTH4YecKOi padoThl ciocoOCTBYET (POPMUPOBAHNIO:
[IK 1.1. OcyiiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

OK 01 Beibupats crocoObl perieHus 3anad Npo(hecCHOHATBHOW AEATeIbHOCTH MPUMEHUTENBHO K
pa3IMYHBIM KOHTEKCTaM.

MarepunanbHoe obecniedeHue: /Ui IPOBEIECHUS IPAKTUUECKON pabOThl HAJTMYKE CHEIMATIbHBIX
MaTepuaioB U 000pyI0BaHuUs HE TpedyeTcs.

3amanmne:
Pemnre 3amaun

1. Haiiti koa¢punment tpanchopMalim, €Ciid B peKUME X0JIOCTOTO X0a HANPSIKCHUS Ha
BTOpHUHOM 00MOTKe Tpancopmaropa 20; 110; 330 u 1100 B. TpanchopmaTop MoAKIIOYEH K CETH
nepeMeHHoro HanpsbxeHus 220 B.

2. HamnpspkeHue nepBUYHON 0OMOTKH TpaHcopmaropa paBHo 6,3 kB. Onpenenutsb
KO3 UILMEHT TpaHCPOpMAIIIH, ECIIH B PEKUME XOJIOCTOIO X0/1a HaIllPsHKEHUS Ha BBIBOJAX €ro
BTOpHuHON 00MOTKM 400 B. HaliTi unciio BUTKOB EPBUYHOM OOMOTKH, €CITU YUCIIO BUTKOB
BTOpUYHOU 0OMOTKH paBHO 150.

3. Oxgnodasuslii TpaHchoOpMaTOp UMEET CIEAYIONUE MapaMeTPhL: Syoy = 25 KB-A; U j50m =
6000 B; Ip =5 % |1 you. HaiiT TOK X010CTOTO X012 TpaHchopmaropa npu Hanpsbkerusx U = 0,5;
0,75u 1,1 U 1 4oy, YIUTBIBaS, YTO MATHUTOMPOBO]] HAXOIUTCS MPHU BCEX YKA3aHHBIX HAIMPSKEHUSIX B
HACBILICHUH.

4. HaiiTu TOKM BTOPUYHON U MEPBUUHON 0OMOTOK TpaHchopMaTopa € Syon = 25 KB-A; Ujyon =
380 B; Upyon = 110 B ipu aBapuitHoM KOpOTKOM 3aMbIKaHUU. OTHOCUTENIbHOE HANIPSIKECHUE
KOPOTKOT'O 3aMbIKaHUs COCTABISET 4 %.

5. C xakum KII/] paGotaeT nBurarens nociae10BaTelIbHOT0 BO30YK/I€HHs, BKIIOYEHHBIN B CETh
HanpsbkenueM 220 B, eciu nose3Hast MOITHOCTH Ha ero Baiy 4,2 kBT, a Tok sxops pasen 21 A?

6. Haiitn D/IC, nHAynIHpyeMyIo B SIKOpE ABHTATENS 'TIOCTOSHHOTO TOKA, €CJIH MTPH 4acTOTe
BpaieHus asurarens 1500 06/MuH MarHuTHBIN OTOK Toitoca He mpesbimaet 0,017 BO, a
nocTosTHHBINA Kod(purmeHT Cg = 8,5.

7. JlBurartenb MOCTOSIHHOTO TOKA HE3aBUCUMOTO BO30YKJICHHS UMEET CIEIYIOIIe
HOMUHaNbHBIE MapameTpbl: PHOM = 130 kBT; Unom = 220 B, n = 600 06/mMun; n = 92 %; Ra = 0;01
Owm; Cy = 65. OnpenenuTh HOMUHAIBHBIN TOK ,sKOps, J/C 1 Bpamarommii MOMEHT. IBUTATENs,
MarHUTHBIN MOTOK OHOTO MOJIF0CA U AJIEKTPOMArHUTHYIO MOIIHOCTb.

8. JlBurarens mocienoBaTeIbHOro Bo30YKACHUS UMEET cleayromue napamerpsl; Unom = 440
B; Is som = 200 A; Rs = 0,05 Om; HOMHUHATIBHOE COITPOTUBIICHHE 0OMOTKH BO30YXIeHHS RB HOM =

=0,03 Om. Haiitu D/1C, 371eKTpOMarHUTHYIO MOIITHOCTh M MOIITHOCTb, ITOJIBOIUMYIO K JIBUTATEITIO.

9. Bpamaromuii MOMEHT aCHHXPOHHOTO JBUTATEISI ITPU YacTOTE BpalieHus ero poropa 1440
00/muH paser 500 H:- M. Onpeienuts MOITHOCTD, Pa3BUBAEMYIO IBUTATEIIEM.



10. Potop acuaxpoHHOTO BUTaTENA Bpamaercs ¢ yactotoil 1440 o6/mMuH, mpuyeM OT ceTH
noTpedseTcss MOIHOCTh 55 KBT. YeMy paBHBI MOIIIHOCTh Ha BaJly ABUTATENsl U Pa3BUBACMBIH UM
MOMEHT, €CJIM MOIIIHOCTh TOTEPH B JIBUTATENIE COCTABISET 5 KBT?

11. ACHHXpOHHBIN JIBUTATEIh co3AaeT Bpamaromui momeHT 580 H- M mipu wactore
BpaieHus 585 06/muH. OnpenenuTb MOIIHOCTh Ha Baly JIBUTATENs; HOTPEOIIEMYIO UM aKTUBHYIO U
MOJTHYFO MOIITHOCTH, €CJU K17 -paBeH 85 %, ,a cose = 0,8.

12. Tpexda3zHblit aCHHXPOHHBIN IBUTATEb C (ha3HBIM POTOPOM MOTPEOJISIET OT
cetuMoniHocth P1 = 28 kBt npu Toke [ = 140 A u nanpspokennn 220 B. Haittu kg u
KO3 () PUITMEHTMOIITHOCTH ABUTATEIIS COS(, €CITU T0JIe3Hasi MOIIIHOCTh Ha ero Baiy P, = 23,4
KBT.

13. Onpenenure MOIIHOCTb, TOJBOAUMYIO K TpeX(ha3HOMY aCHHXPOHHOMY JIBUTATEINIO C
(da3HBIM POTOPOM, a TAaK)KE TOK B OOMOTKAX CTaTopa MPH MX COCTUHEHUH «3BE3I0M» U

«TpeyroibHUKOMY». HoMuHaNbHBIE TapaMeTphbl ABUTATENs: MOJIe3Has MOMIHOCTH Ha Baiy 30kBT,
HanpspkeHue Ha cratope 380/220B, ki n=88%, koadduruent momaoctH 0,85.

14. [Tpu yBenuueHuu notpedasieMoil MOIIHOCTH, aCHHXPOHHOT'O ABUTaTes B 2,2 pas3a
eroKII/] ysenmuuuscs Ha 10 %. Halitu nepBonavanbubie 3Hauenust moutHoct u KII, ecnu
CyMMapHasi MOILITHOCTb MOTEPh yBENUYMIach oT 2,5 1o 2,8 kBT.

15. Potop acuaxponHOTrO0 MBUTaTENs Bpamaercs ¢ yacrotoir 1440 06/MuH, mpuveM OT CETH
noTpeOsieTcss MOIIHOCTE 55 KBT. UeMy paBHBI MOIITHOCTH Ha Baly ABUTATENSI U pa3BUBAEMbIA UM
MOMEHT, €CJI MOIIIHOCTb MOTEPh B JBUTATENE COCTaBIAET 5 KBT?

16. ACHHXpOHHBIN JBUTaTEIbh co3aacT Bpamaromui momeHT 580 H- M mipu wactore
Bpamenus 585 06/MuH. OnpenenuTh MOIIHOCT Ha BaTy IBHUTATEeNIs; MOTPEOISIEMYIO UM aKTUBHYIO U
MOJIHYIO MOITHOCTH, €U K7 -paBeH 85 %, ,a cose = 0,8.

17. TpexdazHblil aACHHXPOHHBIN ABUTaTENb C (Pa3HBIM POTOPOM MOTPEOIISAET OT
cetumotiHocTh P; = 28 kBT nipu Toke | = 140 A u nanpspkenuun 220 B. Haiitu kg u
K02(PPHUIIMEHTMOIIHOCTH JIBUTATEIIS COS(, €CIIN TI0JIe3Hass MOLTHOCTh Ha ero Baiy Py = 23,4
KBT.

18. Ornpenenute MOITHOCTb, TTOJABOIUMYIO K TPEX(ha3HOMY aCHHXPOHHOMY JABUTATEIIO C
(da3HBIM POTOPOM, a TAK)KE TOK B OOMOTKAaX CTaTopa MpU UX COCTUHEHUH «3BE30M» 1

«TpeyroiabHuKoM». HoMuHanbHbIE TapamMeTpbl JIBUraTeNs: Moje3Has MOIIHOCTh Ha Baiy 30kBT,
HanpspkeHue Ha cratope 380/220B, ki n=88%, xoadgdurmenT momraocTH 0,85.

19. [Tpu yBenuueHuu notpedasieMol MOIIHOCTH, aCHHXPOHHOT'O IBUraTesns B 2,2 pasza
eroKII/] ysenuuuncs Ha 10 %. Halitu nepBonavanbubie 3HaueHust momHocTy U K11/, eciin
CyMMapHasi MOIIHOCTh MOTEPh YBEIUYMIach OT 2,5 1o 2,8 kBT.

ITopsiiok BHINOJHEHUS PadOThI:
1. BeimummTe U3BECTHBIC IaHHBIE B COOTBETCTBUHU C BAPHAHTOM.
2. IlponsBenTe pacueTsl.

Xon padorsI:
1. Beimuiure UcXogHbIE JaHHEBIE.
2. PaccumraiiTe HEW3BECTHBIC BEJIIMYUHBI, IMOJB3YACh (opMylIaMH €3 TEOPETHUSCKOTO
MaTepuaia 1o TeMe.
3. [IpenocTaBbTe pacyeThl HA IPOBEPKY.

®opma npeacTaBiIeHus pe3ybTaTa
OTueT 1o paboTe TOKEH COJePKATh:

a) HaUMEHOBaHUE PAOOTHI U LIeTh PabOTHI;0)
WCXOJIHBIE IaHHBIC ISl pacuera;

B) pe3y/bTaThl PaCu€TOB;T)

BBIBO/IBI 11O paboTe.

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



O1eHKa «XOpOIIIOY» CTaBUTCS, €CJIM X0 BHITIOJIHCHUS 3aJaHKs BEPHBINA, HO OblJIa JOIYIIICHAOIHA UJTH
JIBE OLITMOKY, MPUBEAIINE K HEMPABUILHOMY PE3YJIbTaTy.

O1ieHKa «yAOBJIETBOPUTEIBHOY CTABUTCS, €CIIU MPUBEACHO HEMOJIHOE BIMOJIHEHUE 3aaaHus. O1eHKa
«HEYJIOBJIETBOPUTEIHLHO)» CTABUTCSI, €CIIU 33JIaHUE HE BBHITIOJIHEHO.

Tema 4.2 OcHOBBI 3J1eKTPONPUBOJA
IpakTnueckoe 3ansitue Nel() Pacyer MmomHocT

U BBIOOP ABUTATEISA

Ienb: HAYYUTHCSA PACCUUTHIBATH IAPAMETPBI JIBUTaTENIEH SJICKTPOIIPUBOAA.

BoinosinuB padory, Bel Oyjaere:
ymembw:
V1 7 untaTh NpUHIUIUAIBHBIE, JIEKTPUUECKUE U MOHTAXKHBIE CXEMBI;

V1 8 npou3BOIUTE pacuyeThl MPOCTHIX IEKTPUUECKUX TETICH;

VYo 01.02 ananu3upoBath 3a7a4y U/ UK IpoOJIeMy U BBIIETATH €€ COCTaBHBIC YaCTH;
VYo 01.03 onpenenars Tanbl peuieHus 3a1a4u;

VYo 01.05 onpenenats HeOOXOIUMBIE PECYPCHI;

VYo 01.08 BersiBiATh U 3¢ hekTHBHO NCKaTh HHOPMAINIO, HEOOXOAMMYIO JUTSl PEILICHHS 3a/1a91 1/ITH
poOJIEeMBlI;

BoinosiHeHue npakTU4YecKOi padoThl ciocoOcTBYeT GOPMUPOBAHMIO:

I1K 1.1. OcymiecTBiIATh AMarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB

OK 01 BeiOupare crocoObl pelleHus 3anad Npo(PEecCHOHANTBHON JAEATENIBHOCTH MPUMEHHUTEIbHO
Pa3IUYHBIM KOHTEKCTaM.

MatepuanbHoe obecniedeHue: s IPOBEICHUS TPAKTHUECKON pabOThI HATMYKE CHEIUATBHBIX
MaTepHaioB U 000PYyI0BaHHS HE TpeOyeTcs.

3ananmne:

1. [Burarens 3nexTporpuBojia padoraer B TeueHue 10 Mus ¢ MomHocTbio P = 7,5 kBT; 15 muH ¢
MOIIHOCTBIO 5 KBT 11 35 MuH 292 ¢ MomHoCTHIO 2,5 KBT. OnpenenuTs 3KBUBaJICHTHYIO
MOIIIHOCTb JIBUTATENS AJIsl IPOAOKUTEIBHOTO PEKUMa pabOTHI.

2. JlBuratens 3JeKTponpuBoaa padbotaer B TedeHue 1 O muH ¢ MomHocthio P = 15 kBT, 1 MuH -
¢ 40 kBT, 5 MuH - ¢ 20 kBT 1 4 MuH - ¢ 10 kBT. OnpeieanTs 3KBUBaJICHTHYIO MOITHOCTh
JIBUTATENs, pabOTAOIIEro B IOBTOPHO-KPAaTKOBpeMEHHOM pexxume, ecnu L{I!'KJI nponomxkancs
30 MuH.

3. OmpenenuTh HEOOXOJUMYIO MOIIIHOCTh ACHHXPOHHOT'O JIBUTATENs, HAarpy304Has 1uarpaMma
MOBTOPHO-KPATKOBPEMEHHOTO pexkrMa paboThl KOTOPOTO XapaKTepu3yeTcs mapaMeTpaMu: t| =
4c,t,=18c,t3=13 ¢, to =85 ¢, M;=600 H-m, M>=250 H-m, M3 = 150 H m. HacToTa
BpareHus Baja apurareins N = 730 o6/MuH.

4. KpaHOBbIil 1BUTATENh UMEET MOITHOCTH PHOM = 12 kBT mpu 1B = 5 %. Kakyo MomHoCTh
MOJKET pa3BUBaTh 3TOT JIBUTATEIb, €CITU OH OyzeT padotaTh npu [1B; = 18 %, 1B, = 32 %?

5. /Jlurarenb moJlbeMHOTO yCTPOMCTBA pa3BUBAET MOIIHOCTH 4 KBT, mogHumas rpy3 maccoit 550

kr. OnpeaenuTs CKOpOCTh MmoabeMa rpy3a, eciau KIT/I cryneneii nepenaqn ny = 0,96, n, =
0,95.

ITopsinok BbINOJIHEHHA Pa0OTHI:
1. BemuinTe U3BECTHBIE TAHHBIE B COOTBETCTBUU C BAPUAHTOM.



2. IIpousBenuTe pacyeThl.

Xoxa padoThI:

1. BeinumunTe UCXOAHbIE JaHHbBIE.

2. PaccuuraiiTe HEU3BECTHbIE BEJIWYMHBI, MOJB3YACH (OpPMyIaMH U3 TEOPETUYECKOTO
MaTepuaa 1o TeMe.

3. [IpenocraBbTe pacueTsl Ha MPOBEPKY.

®opma npeacTaBIeHUs pe3ybTaTa
OtueT 1o paboTe TOJKEH COJePKATh:

1. HanmeHOBaHUE pabOTHI U e PaOOTHI;
2. UCXOJHBIC JaHHBIC IJIS PAcUeTa;

3. pe3ysbTaThl pacueToB;

4. BBIBOJBI MO pabore.

Kpurepun ouneHku:

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

OreHka «XOpOII0» CTABUTCS, €CIHM X0/ BHIIIOJIHEHUS 3a/1aHUS BEpHBIH, HO OblIa I0MyIIEeHa
OJTHA WJIM JIBE OIIMOKH, IPUBEIINE K HETIPABIIILHOMY PE3yJbTaTy.

OrneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CJIU IPUBEIECHO HEMOJIHOE BBIIIOJHEHUE 3aJaHUS.

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

IIpakTuyeckoe 3ansitue Nell

3aI[II/ITHI>Ie N KOMMYTAaIlUOHHBIC anmnaparbl I[BHFaTeJIeﬁ IMEPEMECHHOI0 TOKA

HeJsb: U3y4nTh MYCKOPETYIUPYIOUIYIO U 3aIIUTHYIO allllaparypy JBUTraTelIed MEPEMEHHOTO
TOKa

Beinosnus padory, Bel Oynere:
ymems.
YJI 7 auTaTh MPUHOHUIIAAIBHBIC, SJJICKTPUUCCKUE U MOHTAKHBIC CXCMBEI,

VY1 8 npon3BOAUTE pacyeThl MPOCTHIX IEKTPUUYECKUX LIeTIEH;

VYo 01.02 ananu3upoBath 3a/1auy W/ Wi NpoodJIeMy U BBIIETATh €€ COCTaBHBIE YaCTH;
VYo 01.03 onpenenars Tanbl peuieHus 3a1a4u;

VYo 01.05 onpenensats HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoIBIATE ¥ 3()(heKTUBHO HCKATh MH(OPMAIIHIO, HEOOXOAUMYIO JUI PELICHUS 3a]jaud 1/ UK
pOoOJIEMBI.

BoinosiHeHHne npakTH4YecKoOi padoThl cnocod6cTBYeT GOPMUPOBAHUIO:

IIK 1.1. OcyimecTBiATh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB

OK 01 Beibupats cnocoObl pemieHuss 3agad NpodecCUOHATbHOM JAEATEIbHOCTH NPHUMEHUTENIBHO K
pa3IMYHBIM KOHTEKCTaM.

MarepuanbHoe obecniedeHue: Ui IPOBEICHUS TPAKTHUECKON pabOThl HATMYKE CIEIIUATBHBIX
MaTepHaoB U 000PYyI0BaHUS HE TpeOyeTcs.

3ananue:
3anogHUTh TaONHIy | B COOTBETCTBHH C UCXOAHBIMU JaHHBIMH, BEIOPaB aBTOMATHYECKUMA
BBIKJIFOYATCIIb U KOHTaKTOp n3 TaG.HI/II_HJI 8



Tabmuma 1

BJZ(; Tun nBuraresns Priow Uy, B e 5,% n,% cos¢
kBT 00/MUH
1 4AK160S4Y3 11 380 1500 5 86,5 0,86
2 4AK160S6Y3 7,5 380 1000 5 82,5 0,77
3 4AK160S8Y3 5,5 380 750 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 4AK180M4VY3 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 4AK200M4VY3 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 4AK225M4VY3 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 4AK250S4Y3 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
Tabmumna 2
Tun gBurareis
Inom, A
ABTOMAaTHYECKUI

BBIKJIFOYATCIIb, TUII U
HOMHMHAJIbHBIC TaHHBIC




Hasnauenue
aBTOMAaTHYECKOT'O

BBIKJIFOYATCIIA

KonrakTtop, THn WH

HOMMHAJIBHBIC JAHHBIC

Hazuauenue

KOHTAaKTOpa

IMopsi/10K BHINOJHEHUST PAGOTHI

1. 3yuuTe UCXOHBIC TaHHbIC.

2. BoibepuTe 3JIeKTpUYECKUE almaparhl.
3. 3amoHUTE TAOIUITY.

Xon pa6oTsI:

1. Beimumure n3BecTHEIE JAaHHBIC B COOTBCTCTBHUU C BAPUAHTOM.

2. HpOI/I3BeZ[I/ITe pacueT HOMHUHAJIIBHOT'O TOKAa B COOTBECTCTBUU C NIPUBCACHHBIMU JaHHBIMU
JIBUTATEIIS.

3. Bribepute aBTOMaTH4eCKUil BBIKIIIOYATENb U KOHTAKTOP IO TOKY.

4. ITonp3ysack y4eOHOI IUTEpaTypOH, BEIUIINTE CBEICHHS O HAa3HAYEHUH aBTOMATHUECKOTO
BBIKJIFOUATEISl U KOHTAKTOpa.

5. YCTHO 3a1uTUTE BHIIOJIHEHHYIO paboTy MPEnoiaBaTeio.

®opma npeacTaBIeHUs pe3ybTaTa

Otuer 1o paboTe 10JIKEH COJepPKATh:

5. HaMMEeHOBaHHE pabOTHI U LeNIb PAOOTHI;

6. MCXOJHBIC JAHHBIC JIUIS Pacuéra;

7. pe3ynbTaThl pacuéToB;

8. BBIBOJIBI 11O padoTe.

Kpurepun onenkn:

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

OreHKa «XOpOIIO» CTAaBUTCS, €CIIU XO/1 BBIMOJIHEHHS 3a/1aHHsI BEPHBIH, HO ObLIa JOMYIIeHa
OJTHA WJIM JIBE OIIMOKH, TPUBE/IIINE K HETIPABUILHOMY PE3yJIbTaTy.

OreHka «yJ0BJIETBOPUTENIBHOY CTABUTCS, €CIIN MPUBEAECHO HEMOJIHOE BHIIOJIHEHNE 3a/1aHUS.

O1eHKa «HEYIOBJIETBOPUTEILHOY CTABUTCS, €CITH 3a/IJaHHE HE BBIITOJIHEHO.

Tema 5.1. ®dusuyeckue 0CHOBbI 3J1eKTPOHUKH.
IIpakTyeckoe 3ansaTue Nel2
MapkupoBKa N0JYNIPOBOAHHUKOBBLIX 3j1eMeHTOB. IIpo3Bonka

Henb: Hay4dUTHCA ONPEAEIIATH TUII IOJIYIIPOBOAHUKOBOIO 3JIEMEHTA 10 BHEIIIHUM JaHHBIM,IOHUMATh
Ha3Ha4YeHHE U CII0COO MPO3BOHKH MOITYIPOBOAHUKOBBIX 3JIEMEHTOB.

Boinosinus padory, Bel Oynere:

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

VY1 8 npon3BOANTE pacyeThl MPOCTHIX MNEKTPUUECKUX IIETEN;
Vo0 01.02 ananu3upoBath 3a1auy W/ WIH MPOOJIEeMy U BBIIEIATh €€ COCTaBHBIC YaCTH;

VYo 01.03 onpenenars Tansl pelIeHUs 3a0auu;



VYo 01.05 onpenensate HEOOXOAMMBIC PECYPCHI;

VYo 01.08 BoIsBATh ¥ 3()(hEeKTUBHO HCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELICHUS 3aaui U/ UIH
po0IeMBbl;

BoinosiHeHHue npakTHYecKOi padoThl cnocoOcTBYeT GOPMUPOBAHNIO:
IIK 1.1. OcyiecTBisTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJICTB

OK 01 Beibupare cmocoObl pemieHus 3anad MpoQecCHOHATBHON JAEATEIIBHOCTH MPUMEHHUTEIHHO
Pa3INYHBIM KOHTEKCTAM.

MarepuanbHoe odecniedeHue: JUisl IPOBECHUS IPAKTUYECKON pabOThl HATMYKE CIIELUAIBHBIX
MaTepHajoB U 000PYAOBaHUsS HE TPeOyeTCsl.

3amanue:

B TaGnuue 1 npuBeneHsl N0JIyIPOBOAHUKOBBIE 3JIEMEHTHI, AJIs1 KOTOPBIX, B COOTBETCTBUU C BAPHAHTOM,
UCXO0/1s U3 IPUHIIMIIA UX pabOThl, HEOOXOMMO MPOIYyMaTh, KAKMM 00pa3oM OyIeT IpOUCXOIUTh
IPO3BOHKA C IOMOIIBIO MylIbTUMeETpa. [Ipo3BOHKa — 3TO IpoBEpKa paboTOCIIOCOOHOCTH
HOJIYTIPOBOJIHUKOBOTO 3JIEMEHTA, a TAaK K€ ONPEENICHNE TUIIA AIEMEHTa (HallpuMep, pnp Wik npn
TPaH3UCTOP), ¥ TUIIA €r0 BBIBOAOB (aHOJ, KaTto, 6a3a, SMUTTep, U T.X.). Heo6xonumo 3arnoaHuTh
Tadmmy 2.

Tabmuna 1
Bapuant [[loaynpoBOJIHUKOBBIE 3JIEMEHTHI
1 /Iron, mosieBoit TpaH3UCTOP
2 J{non, Tupuctop
3 CBeT01MO/1, OUTTONSAPHBINA TPAH3UCTOP
4 CBeTOMO/1, MOJIEBOUM TPAH3UCTOP
5 JInon, cBeToinon
6 Jlvon, OGUIOISAPHBIA TPAH3UCTOP
7 CeTonon, TUPUCTOP
8 Huon, poroanon
Tabmumna 2
Tun snemenrta O6o3nauenne | O6o3HaueHus: | Meroauka MPO3BOHKU dJIEMEHTA
Ha cxeme BBIBOJIOB
1.
2.

IHopsiiok BeINOJIHEHUS PadOThI:
[Tonb3ysick TEOPETHUECKUM MaTEPUATIOM JIEKIIUH, TUOO0 yueOHOMN IUTepaTypoi, 3ar0JIHUTE
TaONuILy.

Xoa padoThr:

1. Haueprute Tabmmiy 2.

2. Onpenenute, MPO3BOHKY KAKUX 3JIEMEHTOB HEOOXOIUMO MUCCIIETOBATh.

2. Ilpu 3anoaHEeHUH cTONOLOB 2 U 3 MOJIB3YHTECh MaTEPUATIOM JICKITUH.

3. 4 cTon6ery 3aMOTHUTH UCXOS U3 TIPUHIIAITA PAOOTHI TIOJYIIPOBOJIHUKOBOTO AJIEMEHTA



®opma npeacTaBiIeHus pe3ybTaTa
OtueT 1o paboTe TODKEH CONEPKATh:

a. HAMMEHOBaHWE PabOTHI U 11eJTb PabOTHI;
0. HCXOJIHbIE JaHHBIE;

B. BBIBOJIBI 110 paboTe.

Kpurepum ouenkmu:
OrneHka «OTJIMYHOY CTAaBUTCS, €CIIU 3aJJaHHE BBIIIOJHEHO BEPHO.
OrneHka «XOpoI1I0Y» CTaBUTCS, €CIIM XO/1 BBHITIOJHEHHUSI 33/1aHNs BEPHBIN, HO ObLIa JOIyIIeHa
OJTHA WJIM JIBE OIIMOKM, IPUBE/IINE K HETIPABUILHOMY PE3YJIbTaTy.
OrneHka «yZAOBIETBOPUTEIBHO)» CTABUTCS, €CIIU IPUBEICHO HEMOJIHOE BBIITOJIHEHUE 3aJaHHUs.
OlLieHKa «HEYIOBJIETBOPUTEIHHOY» CTABUTCS, €CIIU 33JJaHUE HE BBIMOJIHEHO.
IpaxkTnyeckoe 3ansitue Nel3

BoJabTamMnepHble XapaKTePUCTHKH MOJIYNPOBOJHUKOBBIX 3JIEMEHTOB

HEJII): HAaYYUTBCA OIPCACIIATE MapaMETPbl JUOAOB U TPAH3UCTOPOB IIO BOJIbTAMIICPHBIM
XAPaKTCPUCTHUKAM; HAYYUTHCA YUTATh BOJIbTAMIICPHBIC XapaKTCPHUCTUKHA

Boinosinus padory, Bel Oyjaere:
ymems.:

VY1 7 4nTarh NPUHIUIHAIBHBIC, JJICKTPUYECKIE U MOHTAKHBIC CXEMBI;

Y1 8 npou3BOAUTH pacu€Thl MPOCTHIX ANEKTPUUECKUX LIETIEN;

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

VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BbIsBAATH U 3D (PEKTUBHO NCKATh UH(OPMALINIO, HEOOXOJUMYIO JUISl pEIICHUs 3a/1auk U/ UITu
po0JIeMbl;

BoinosiHeHue npakTU4ecKoil padoThl cnocodcTBYeT GOPMUPOBAHUIO:

ITIK 1.1. OcyiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

OK 01 BeiOupare cmocoObl pemieHus 3anad MNpo(ecCHOHATBHON JAEATENIbHOCTH MPUMEHHUTEIHHO
Pa3IUYHBIM KOHTEKCTaM.

MarepuanbHoe obecniedeHue: i IPOBEIEHUS IPAKTHUECKON pabOThl HAJTMYKE CHEaTbHbBIX
MaTepHaoB U 000PYAOBaHUS HE TPeOyeTCs.

3ananue:

B cooTBercTBHM ¢ TaOIUIEH MCXOTHBIX JAHHBIX HEOOXOAMMO 3aNIOJIHUTH TAOJIHITY, a TaK e HAYEPTUTh
B 00IIIeM BHJI€ BOJIbTAMIIEPHYIO XapaKTEPUCTUKY 11013, 0003HAYHMB HA HEH TaHHBIE TUO/Iau3 CBOETO
BapuaHTa W3 TaOIUIHI |

Tab6muma 1
Ne BapuanTa Huon Inp.non. | Unpmax | UoOp | Iob6pmax | Tmin Tmax Fmax
MA B B MKA MI'1t
I'epmanueBbie

1 A107A 10 0.6 10 20 -60 60 1




2 I'A113A 15 0.6 115 250 -40 85 0.01
3 HA7A 300 0.4 50 80 -55 70 0.002
4 A7b 300 0.4 100 100 -55 70 0.002
5 A7B 300 0.5 150 100 -55 70 0.002
6 A7 300 0.5 300 100 -55 70 0.002
7 9B 20 0.6 30 100 -60 70 0.1
8 Jor 30 0.6 30 250 -60 70 0.1
9 J9VY 20 0,6 50 250 -60 60 0,1
10 J9XK 15 0,6 100 250 -60 70 0,1
Kpemuuessbie
11 KIA102A 100 1 250 0.1 -60 100 0.004
12 KZA103A 100 0.9 50 0,5 -60 100 0,15
13 2]TI103A 100 1 75 1 -60 125 0,15
14 J226T 200 1,2 300 10 -60 100 0,01
15 KZ104A 10 1 300 3 -60 100 0.02
16 2JTI106A 300 0.9 100 10 -60 125 0.02
17 KJ[109A 300 1,2 100 25 -60 125 0,01
18 KI407A 50 1 25 0.5 -60 100 0.15
19 KI413A 20 1 25 0.1 -60 100 0.15
20 K411 1000 1.4 400 700 -60 125 0.15

IIo MMPUBCACHHBIM BOJIbTAMIICPHBIM XaPAKTCPUCTHKAM HeO6XOI[I/IMO 3aIllOJTHUTDh Ta6n1/1uy 2
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Bua BAX BBIIPSIMUTENBHOTO AUOA

Tabmumna 2

3HaueHue

[Tosicuenue k nmapameTpy

MaxkcumanbHbI
IIPSIMOH TOK,

MA

MaxkcumManbHBIN

0oOpaTHBIH TOK,

HanpaxeHue, B

00paTHBIN TOK,

MA 3nauenue | [loscHeHue k mapameTpy
Hamnpsixenue MakcumanbHbl
MIpSIMOU TOK
npobos, B p ’
MA
MakcmmanbHoe MakcuMalibHBIN
npamoe

Cxema npsiMoro
BKJTFOUCHHS

avoaa

Cxema
oOpaTHOTO

BKJIFOUYEHUSA
nvona

HOpﬂ)IOK BbIIIOJTHCHHU A paﬁoTu:

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

XAPaKTCPUCTHUKU U JaHHBIMU CBOCT'O BaApUAHTA.

2. 3amMoIHUTh TPETUN CTONOCI TAaOIUIIBI 2, TONB3YAICH YUeOHOH IUTEepaTypoil.
Xoa padorhr:

1. Haueprute Tabnmiy 2.
2. 3amoHUTE TAOIHILY 2.

3. IlpenocTaBbTe paboOTy MpenoJaBaTeiio Ha MPOBEPKY.

dopma npeacTaBJIeHNS pe3yabTaTa
Otuer no paboTe JOMMKEH COIePIKATh:

a. HAUMEHOBaHUE paOOTHI U 11eTh PAOOTHI;
0. ICXOJHbIE JaHHEIE;

B. BBIBOJIBI IO paboTe.

Kpurepun onenku:
OneHka «OTJIIMYHO» CTaBUTCSA, €CIIN 33JaHUE BBIITOJIHEHO BEPHO.
OreHKa «XOpOoII0» CTABUTCS, €CJIM X0/ BHIITOJIHEHNUS 3aJaHUs BEPHBIH, HO ObliIa JOIyIIeHa
OJTHA WJIM JIBE OIIMOKH, IPUBE/IINE K HETIPABUILHOMY PE3YJIbTaTy.
OneHka «yAOBIETBOPUTENBHO» CTABUTCS, €CIIU IIPUBEICHO HEMOJIIHOE BBIITOJIHEHUE 3aJaHHS.
OneHka «HEeyAOBIETBOPUTENBHO» CTABUTCS, €CIIH 3a/1aHUE HE BBIIIOJIHEHO.



Tema 5.2. DiIeKTPOHHBIE BHIIPSIMUTEIH U CTAOMIN3ATOPbI

IIpakTHyeckoe 3ansaTue Nel4

Pacuer BoinpsiMuTeneil 1 GUIBTPOB IEPEMEHHOTO TOKA
Ilesib: HAyYUTbCSA PACCUUTHIBATD HJICKTPOHHBIE BBIIPAMUTEH, (PUIBTPBI U CTAOMIM3ATOPEI
Boinosinus padory, Bol Oynere:

ymemy:
V1 7 uutaTh NpUHIUIUAIbHBIC, SJIEKTPUUECKUE U MOHTAXKHBIC CXEMBI;

VY1 8 npon3BOAUTH pacueThl MPOCTHIX IEKTPUUECKUX IIETeH;

VYo 01.02 ananu3upoBats 3a71a9y W/ WA TPOOJIEMY U BBIICISTH €€ COCTABHBIC YaCTH;
VYo 01.03 onpenenars Tanbl peuieHus 3a1a4u;

VYo 01.05 onpenenats HEOOXOIUMBIE PECYPCHI;

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

BeinosiHeHHe npakTH4YecKoi padoThl cnocod0cTBYeT GOPMUPOBAHMIO:
IIK 1.1. OcyiiecTBasTh IUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

OK 01 Beibupath cmocoObl pemieHus 3anad NpodhecCHOHATBbHOM AEATeIbHOCTH MPUMEHUTEIBHO
pPa3IUYHBIM KOHTEKCTaM.

MarepunanbHoe obecrniedeHue: /i IPOBEIECHUS IPAKTUUECKON pabOThI HAJTMYKE CHEIMaIbHbBIX
MaTepHajioB U 000PYAOBaHUS HE TpeOyeTCs.

3aganue:
Wcxomabie qaHHbIe IS pacdeTa BRIIPSIMHATENCH, (GUIBTPOB U CTAOMIH3aTOPOB MPUBEIACHEI B
tabnuue 1

Tabmuma 1
Bapuant 1 2 3 4 9 6 7 8 9 10
Hanpsixkenue Ha BropuuHoit oomotke Uy, B (8 9 10 |12 |15 |12 (10 8 10 (10
Tok Harpysku l;, A 01 (02 (04 06 (08 10 08 (06 04 (1,0

Pacyer BeIpAMUTE/IA

PaccunTarh BBIIPSAMHUTENb - 3HAYUT MPABUIBHO BHIOPATH BBITPSIMHUTEIBHBIE JAHOABI U KOHICHCATOP

GwibTpa, a TaKXKe ONpPEICIUTh HEOOXOIUMOE MEPEeMEHHOE HAMpsSKCHUE, CHUMAeMoe JUIs

BBIMPSMIICHHUS ¢ BTOPHYHOM 0OMOTKH ceTeBOro Tpanchopmaropa. McXoaHbIMU TaHHBIMH JIJISL pacyeTa

BBINIPSIMUTENSI CIyX)at: TpeOyeMoe HampspkeHue Ha Harpyske (U,) u motpeOiiseMblil ero
MakcuMabHbIN TOK (1,,).

™
P
o vor | vos 1. Onpenenenne nepeMeHHOro HANPSKEHMsI, KOTOPOE JOJIKHO
R OBITh Ha BTOPUYHON 0OMOTKE CETeBOro TpaHchopmaropa:
1 3 U,=B U,




rrne Uy - mocrossHHOE HanpshKeHue Ha Harpyske, B;
B - ko3¢ dunment, 3aBUCAILINI OT TOKa Harpy3KH, KOTOPBIH
OTIpeNIeISIOT 1Mo Tabnuie 15:

Tabnuua 2
Kosddment Tok Harpysku, A
0,1 0,2 0,4 0,6 0,8 1,0
B 0,8 1,0 19 14 15 1,7
C 2,4 2,2 2,0 19 1,8 1,8
1. ITo TOKy Harpy3Ku OompenesoT MaKCUMaIbHBIN TOK,
TEKYIIUN Yepe3 KaXKIbIi TUOABBITPSIMUTEIHLHOTO MOCTA:
|() =05C 1,

rae I, - Tox uepes nuon, A;
|, - MaKCUMaNbHBIN TOK HATPY3KHU, A;
C - k03 unmenT, 3aBUCAIINI OT TOKA HArPY3KH (OMPEIEISIOT 1O TabII.).
2. Onpenenenre oOpaTHOrO HANPSHKEHUs, KOTOpoe Oyaer
MPUIIOKEHO K KXKJOMY JTHOYBBITPSIMUTEIIS:
Uopp =15U,,
rae: Uggp - 0OpaTHOE HamnpsbkeHue, B;
U, - HanpshKeHMe Ha Harpyske, B.
3. Be16op 110/10B, Y KOTOPBIX 3HAYEHUS BBHIIPSIMIEHHOTO TOKa U
JIOITYCTUMOTO OOPAaTHOTOHAIPSKEHUS PaBHBI HITH
NPEBBILIAIOT pacyeTHHIE.
4. OnpeneneHue eMKOCTH KOHAeHcaTopa GUiIbTpa:
Cp=132001,/U,K,,
rie: Cy - eMKOCTh KOHJIeHcaTopa puiabTpa, MKD;
| - MaKCUMaJbHBIN TOK Harpy3Ku. A;
U, - HanpshKeHHe Ha Harpyske, B;
Ky - koo umeHT mynbcanuy BHIIPSIMIEHHOTO HaNpsKEHUs (10°...10%)

- < —
v6 (
c R1
I
SZ V5
-t o= Pacuyer crabuamsaropa

Jnst nonydenus 60s1ee MOCTOSSHHOTO HAIPsDKEHUS Ha Harpy3Ke Mpu
M3MEHEHUHU NOTPeOIseMOro TOKa K BBIXO1Y BBIIPSIMUTENS MOJKIOYAI0T

crabmimzarop. B Takom yctpoiicTBe pabotarot ctadbmmtpon V5 u perymupytroniuii Tpanzuctop V6.
Pacuer mmo3sosut BI)I6paTI) BC€ 3JICMECHTHI CTa6I/IJ'II/ISaTOpa, UCXOoOs U3 3aJaHHOI'O BBIXOJHOI'O
HanpsbkeHus: U, 1 MakcuManbHOTO Toka Harpy3ku |,. OnHako 00a 3Ty mapamerpa He JTOJIKHbI
NPEBBIMIATH TAPAMETPHI YK€ PACCUNTAHHOTO BBITIPSIMHUTEIS. A €CIIH 3TO YCIIOBHE HApyIIAeTCs, TOTIa
CHayaJla pacCUMTHIBAIOT CTAOMIIN3ATOP, a 3aTEM - BBIIPSIMUTEIND U TpaHchopmaTop nutanus. Pacuet
cTabuiamM3aTropa BeAyT B CICIYIONIEM TOPSIKE.

1. Onpenenenue HeOOXOAMMOTO T PabOThI cTabuu3aropa Bxoanoro Hanpspkenue (Ug,,) mpu
3agaHHOM BbixoaHoM (U,,):



U@bm = UH + 31

3neck mudpa 3, xapakTepusyromasi MUHUIMaJIbHOE HAMPsKEHNUE MEXTy KOJUIEKTOPOM U
YMHUTTEPOM TPAH3UCTOPA, B35ITA B pacueTe Ha UCTOIh30BAHUE KaK KPEMHHEBBIX, TAK U TEPMAHUEBBIX
Tpan3ucTopoB. Eciu ctabunuzarop OyAeT MOoAKII0YaTHCS K TOTOBOMY HIIM YK€ PAaCCUUTAHHOMY
BBITIPSIMUTEIIO, B TATHBHEHUINTUX pacueTax He0OX0IMMO HUCIIOJIb30BATh PeallbHOE 3HAUCHUE
BBIIPAMIICHHOTO HAPSHKEHUS Uy

2. Pacueét MakcMManbHO paccenBaeMoOi TPAH3UCTOPOM MOITHOCTH:

Pmax = 113 (Uebm = UH) IH!

3. Be1bop perynupyromero Tpan3uctopa. Ero npeaensHo qomycTiuMas paccemBaeMasi MOIITHOCTh
JOJIKHA OBITH OoJIbIIe 3HAUYEHUS Prax, IPEIEIBHO TOMYCTUMOE HAMPSHKEHHUE MEX]LY SMUTTEPOM U
KOJUTIEKTOPOM - Oonbiie Uy, a MAKCHMaTbHO JOMMYCTHUMBIN TOK KOJUIEKTOpA - OoJbIie |,

4. OnpeneneHre MakKCUMaJIbHOTO TOKa 0a3bl PETyIUPYIOLIET0 TPAH3UCTOPA:

I6..wa;<c = IH / h219 mins

e Ny 15min - MUHUMATBHBIN KO (UIIHCHT Tepeiadun TOKA BBIOPAHHOTO (110 CITPABOYHHUKY)
TpPaH3UCTOpA.

5. Bei6op crabmmutpoHna. Ero HanpspkeHrne cTaOMIH3aIiuy TI0JDKHO OBITh PAaBHO BBIXOJTHOMY
HANPSDKEHUIO CTaOMIN3aTopa, a 3HAaU€HUE MAKCUMAIIbHOTO TOKA MPEBBIIIATh MAKCUMAIIbHBII TOK
0a3sbl 1 max.

6. Omnpenenenue conpoTuBieHus pesucropa R1:

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

3neck R1 - conporuBnenue pezucropa R1, Owm;
U, - HanpsDKeHUE CTa0MIH3aIiK CTa0IIMTPOHA, B;
l6.max - BBIYMCICHHOE 3HaYCHHE MaKCUMAaJIbHOTO TOKa 0a3bl TPAH3UCTOPA, MA;
ler.min - MUHIMAIIBHBIA TOK CTAOMIIH3AINH JUTSI TAHHOTO CTAOMIUTPOHA, YKa3aHHBIN B CIPABOYHHUKE
(00b1uHO 3...5 MA).

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

Iopsiaok BbINOJIHEHUS PA0OTHI:
1. [lepenucaTh UCXOIHBIE TaHHBIE CBOETO BapHaHTa
2. HaiiTu Hen3BeCTHBIE 3HAUYEHUS

Xoa padoThi:

1. IlepeuepTuTh cXeMy IS CBOEH 3a1a4u

2. Pemmuts 3amauy

3. [IpenocTaBuTh pe3ysIbTAT Ha MPOBEPKY MPETIOIABATEITIO.

®opma npeacTaBiaeHus pe3yJbTaTa
Otyet no paboTe AOHKEH COEPKATh:

a) HaMMEHOBaHUE paboTHI U LeNb padoThI;

0) UCXOJHBIE JaHHBIE JIJISl pacuera;

B) pe3yJbTaThl PACYCTOB;

I') BBIBOJBI 110 padoTe.

Kpurepun onenku:

OrneHka «OTJIMYHO» CTAaBUTCS, €CIIH 3aJJaHUE BBIIIOJHEHO BEPHO.

OrneHka «XOpoI1I0Y» CTaBUTCS, €CIIU XO/1 BHIIIOJHEHUS 33/1aHNs BEPHBIN, HO ObLiIa JOIMyIIeHa
OJIHA WJIM JIBE OIIMOKH, IPUBE/IIINE K HETIPABUILHOMY PE3YJIbTaTy.

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

OrneHka «HEeyI0BIETBOPUTEIILHO)» CTABUTCS, €CIIH 3a/laHHE HE BBITIOJIHEHO.

Tema 1.1. DuekTprueckoe mose



JlaGopaTopHoe 3ansiTue Ne 1

YCTPOﬁCTBO H BUJAbI HCIIOJTHCHHUSA KOHACHCATOPOB, UX XaPaAKTCPUCTUKHA

Leab: U3y4uTh OCHOBHBIE TAPAMETPhI KOHJIEHCATOPOB, UX YCIOBHBIE 0003HAYEHUS U IIBETOBYIO
MapKHUPOBKY

Boinosinus padory, Bol Oynere:

ymemy:

VY nal. [Tons30BaThbCst K3MEPUTEINHHBIMH MPUOOPAMH

VY n2. u3mMepsTh mapaMeTphl JEKTPUUECKHX 11eTel daekTpoodopynoBanus JICM;

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

Y 14. cobnmroaate Mepbl 6€30MaCHOCTH MIPH paboTe C AIEKTPOOOOPYAOBAHUEM U IIEKTPUICCKIUMHU
UHCTPYMEHTAMU;

Yo 5 OKCILTYaTupOBaThb 3HeKTpOO60py,Z[OBaHI/Ie U MCXAaHU3Mbl IICpCAavYu ABUIKCHUA TCXHOJIOTHYCCKUX
MalllvH 1 alapaTrosB;

VY1 6 cobupars 3IEKTPUIECKUE CXEMBI;
VY1 7 unTaTh NPUHIUIHAIBHBIE, YJICKTPUIECKUE U MOHTA)KHBIE CXEMBI,
VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BorsiBATh ¥ 3(h(heKTUBHO NCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEUICHHUS 3aau 1/ UK
poOJIEeMBI;

Boinosinenue 1adopaTopHoii padoThl cnoco0cTBYeT (POPMUPOBAHUIO:
[1IK 1.1. OcymecTBasTh AUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

IIK 1.2. OcymecTBasTh TEXHUYECKOE 00CITYKUBAHHE aBTOTPAHCIIOPTHBIX CPEJICTB

[IK 1.3. ITpoBOAUTH PEMOHT U YCTpaHEHUE HEUCIIPABHOCTEW aBTOTPAHCIOPTHBIX CPECTB

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

MarepuaiabHoe obecnedyenne:
Pa3narounslit MaTepuan, pydka, TeTpaab, HHTEPHET-PECYPCHI

3ajpanme: U3y4nTh yCTPONCTBO KOHIEHCATOPA, YKA3aHHOIO JJIS BAllIEr0 BapHaHTa

IHopsinok BeIMOIHEHHs PadOThI:
1. O3HaKOMHUTECH C 3aJaHHEM
2. I3yuuTh KOHAEHCATOP, €r0 YCTPOUCTBO B COOTBETCTBUH C BAPUAHTOM
3. 3anmomHUTH TabIHITy
Xon padorsI:
O3HaKOMBTECH C 3a/JaHUEM
B cooTBeTcTBHM ¢ BapHaHTOM, ONPEACIHTE TUI KOHAEHcaTropa (Tabiuua 16), kotopsiit  TpeOyercs
U3Y4YUTh
Tabmuma 1
Bapuanr Tun xkongeHcaTopa Bapuant Tun xongeHcaropa




THUIT: OyMaXXKHBIN

THUIT: OyMaKHbBIN

THII: CIIIOISTHON

10

THII: CIIIOISIHOU

THIL; METAJUIOIUICHOYHBIH

11




THIT: METAJJIOIJICHOYHBIHM

12
. THUIL: YJIEKTPOJIUTUYECKUNA
THII: 3JIEKTPOITUTAYECKHUI
13
THII. KepaMquCKHH TUIL KepaMI/IquKI/If/’I
-
2
,.\V
14
THUIIL: JIEKTPOIUTHUECKUI
TaHTATOBBLIN
TUIT: JIEKTPOJIMTHYECKUI TaHTAJIOBBIN
3 15

THII: IOJIMMEPHBIN
THI: TTOJIMMEPHBIN

® .

o THII: TVICHOYHBII
THUIL: TUICHOYHBIH

1. ITepeueptute U 3anoyHuTe Tabnuiy 1 , MONB3YysACh CIPABOYHBIMH JIaHHBIMA M UHTCPHET-
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:
IIK 1.1. OcyiecTBasTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJCTB

I1K 1.2. OcymecTBiIsITh TEXHHUECKOE 00CITY)KMBAaHUE aBTOTPAHCIIOPTHBIX CPEJICTB
[IK 1.3. ITpoBOAUTH PEMOHT U YCTpPaHEHUE HEMCIIPABHOCTEW aBTOTPAHCIIOPTHBIX CPEZCTB

OK 01 Beibuparp cmocoObl pemieHus 3anad Mpo(ecCHOHANBHON JAEATENbHOCTH MPUMEHHUTEIbHO K
Pa3JIMYHBIM KOHTEKCTAM.

MarepuaJsibHoe o0ecrieyeHue:

JlaGopaTtopHsbIii cTeHa «Anektpudueckue nenu» J1[-MP-01

3aganue:

Cobpath cXxeMy U U3y4UTh CBOICTBA LIETIM TOCTOSTHHOTO TOKA

IMopsi1oK BHINOJHEHUST PAGOTHI:

1. O3HaKOMUTBCS C TAOOPATOPHOU YCTAHOBKOIA.

2. CoOpath JIMHEHHYIO 3JICKTPUYECKYIO IIeTIh TOCTOSIHHOTO TOKA C IMOCIICA0BATEIbHBIM COSIMHEHUEM
9JIeMEeHTOB (puc. 1), BEIOpAB 2JIEMEHTHI I U BEJIMUUHY HAIPSDKCHUS TUTAHUSL B COOTBETCTBUU C
3aJ[aHHBIM BapraHToM (Ta0i. 1). [IpencTaBuTh cxemy JUist IPOBEPKH MPEIOIaBaTElIo.

Tabnuma

BapHaHT 1 2 3 4 5 6
E2.B 12 10 s 12 10 s
R1* R5-1 R5-2 R5-3 R5-1 R5-2 R5-3
R2# R3 R3 R3 RS RS RE
PA1
A R1# R2*
|@——01j0—01:f“
E2 |+ U1 U2 | PV1
t yu V
LK
Pucynok 1
1. BKITIIOUNTB JIEKTPONIUTAHUE CTEH/Ia U UCTOYHMK dJ1eKTponuTanus E2. Y cTaHOBUTH B COOTBETCTBHU C

3a/IaHHBIM BAPUAHTOM 3HAYEHHE HAIIPSHKEHNE UCTOYHHKA E2, MOAKIIOYMB K €ro BBIXOJAHBIM KIIEMMaM
BosbTMETD. [Toakimrouas BoapT™MeTp PV 1 K COOTBETCTBYIOIIMM THE3AaM, H3MEPUThH BETUUNHY HAIIPSKEHUS
Ha pe3uctopax R1 u R3, a taxke Tok I B nenu. Pe3ynbraTsl u3mepenuii 3anectu B Tad. 1.

W3MeHnTh 10 yKa3aHMIO MPENo1aBaTesl BEMNYUHY CONPOTHUBIIEHUS R1 ¢ MOMOLIBI0 COOTBETCTBYIOIIETO
TymOuiepa (mo3unmu 1, 2 unu 3) ¥ CHOBa MPOBECTH aHATOTUYHBIE U3MepeHus. Brikmounts ucrounuk E2. 1o
pe3ysbTaTaM U3MEPEHUN BBIYUCIUTD BETMUUHY CONPOTHBIIEHHS Kaxkaoro notpeourens (R1 u R2) u obmee
(9KBHBaJIEHTHOE) conpoTuBieHre RD nenu. Pe3ynpTaThl BIYKMCICHUH 3aHECTH B Ta0. 2. BBHIKIIOUNTH
MCTOYHUK JIEKTPONUTAHUS.






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 pe3ylbTaThl W3MEPEHUH M YOETUTHCS B TOM, YTO CyMMa COIPOTHBIICHUH OTIEIBHBIX
norpebuTenel paBHa CONPOTHUBICHHUIO Bcel Lenu. YOenuTbcs B COOJIIOAEHUMM BTOPOrO 3aKOHA
Kupxroda. O0bsAcHUTh U3MEHEHUE peKUMa padOTHI LIETIH U OTACIBHBIX MOTpeOUTENel NP U3MEHEHUN

BCJIIMYMHBI COITPOTUBJICHUSA OJHOI'O U3 PE3UCTOPOB.

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

2). [IpecTaBuTh CXeMy /sl POBEPKH MPETIOIABATEIIO.

I E\
+ .LE!:II:/.J
PAZT
E2
()
Ny
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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. BKIIOYUTH UCTOYHUK MTOCTOSIHHOTO HamnpsikeHust E2. Y cTaHOBUTH 3aJaHHOE 3HAYCHHUE HAIPSHKCHUSI
nuTanus. I3MepuTh HanpspKeHUsl M TOKH Ha BCEX yJacTKax HenH. Pe3ynbTarsl 3aHecTd B Ta0IMI. 2.

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

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

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

7. Cnenatb BBIBOJIBI O BRITIOJHEHHH 3aKOHOB Kupxroga u o npumenennn 3akoHa OMa B THHEHHOI
3JIEKTPUYECKOM LIEIU IIOCTOSHHOIO 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 Oblila JOMYIIEHBI OIIHOKH MPH MPOBEACHUN YKCIIEPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0OPMIICHHH OTYETA.

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

OrieHKa «HEYIOBIETBOPUTEIBHOY» CTABUTCS, €CITU KCIIEPUMEHT HE MPOBOIUIICS, 3a/JaHUE 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. cobnroaate Mepsl O€30MaCHOCTH MPH padboTe C IIAEKTPOOOOPYAOBAHUEM U DIIEKTPUICCKIUMHU
UHCTPYMEHTaMU;

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

VY11 6 cobupath IMEKTPUIECKUE CXEMBI;
VY1 7 unTaTh NPUHIUIHAIBHBIC, YIEKTPUIECKUE U MOHTAXKHBIC CXEMBI;
VYo 01.05 onpenenars He0OOXOIUMBIE PECYPCHI;

VYo 01.08 BoIsiBAATH ¥ 9 (PEKTUBHO UCKATh HH(GOPMAINIO, HEOOXOJUMYIO JUTsl pEIICHUS 3a/1a4u U/ 1IN
po0JIEMBI;

Beinosinenue 1adbopaTopHoil padoThl cioco0CTBYeT (POPMUPOBAHUIO:
[IK 1.1. OcyiiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

[1K 1.2. OcymiecTBasITh TEXHUYECKOE 00CTYKHBAaHUE aBTOTPAHCIIOPTHBIX CPEICTB
[1K 1.3. IIpoBOAUTH PEMOHT U YCTpAaHEHHE HEUCIIPABHOCTEH aBTOTPAHCIIOPTHBIX CPE/ICTB

OK 01 Beibupate cnocoObl pemieHust 3agad Npo(eCcCHOHAIbHOW JAESITEIbHOCTH NPUMEHHUTENBHO K
Pa3INYHBIM KOHTEKCTAM.

MarepuanabHoe odecnieyeHue:
JlaboparopHslii creny «dnekTpuueckue nenm» D1[-MP-01

3aganue:
Co0OpaTh cXeMy M M3Y4UTh CBOWMCTBA CMEIIAHHOTO COCTMHEHUS JIEMEHTOB IEMU MTOCTOSIHHOTO
TOKA.
IMopsaaoxk BbIMOTHEHHS] PA0OTHI:
1. O3HaKOMUTBCS € TaOOPATOPHON YCTaHOBKOMA.
2. Cobparth 11e1b CO CMEIIaHHBIM COCIMHEHHEM PEe3UCTOPOB (pHc. 1).
CoOpaTh 1emb CO CMEIIAHHBIM COCAMHEHHEM PE3MCTOPOB, BBIOPAB 3JIEMEHTHI LEMH W BEIMYHHY
HaNpsDKEHUs TUTAaHUsI B COOTBETCTBUM C 3aJaHHBIM BapuaHTtoM (tabm. 1). IlpencraButh cxemy st
HPOBEPKH MPEIO/IaBaTEIIO.

Tabmuma 1
Bapuant 1 2 3 4 5 &
EI B 12 10 g 12 10 8
R1 R2 E3 K2 E3 B2 E3
RZ2 E4-1 F4-1 E4-1 E4-2 E4-2 E4-3
R3 R7 R7 R7 R9 RO Ro
____..,{7& R1
\L00,/
PA1

R3* u23

E2
/’J_\ _’_+
E I PA2 - A-\PA?, Ere
000/ I 000, /I
\ g0y "




Pucynox 1

3. [Nocne mpoBepku cXeMbI MPENoaBaTeNIeM BKIIIOUNTh UICTOYHHK NUTaHus E2, ycTaHOBUTH 3aJaHHOE
3HAYCHWE BEJTMYMHBI HATIPSHKCHUS TUTAHUS M U3MEPUTH HaNpsDKeHUs Ha Bxoje nenu U u Ha Bcex
yuactkax nenu (Ul u U2), a takxe Bce Toku (11,12 u 13). Pesynbrarsl 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 moMoIIbI0 COOTBETCTBYIOIIETO TyMOJIepa YCTaHOBUTh HOBOE 3HaUeHHUE pe3uctopa 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. [Ipoananu3upoBaTh BIUSHUE U3MEHEHUS BEJIMYUHBI COITPOTHRIICHHS pe3ucTopa R2 Ha pexxumMpadboThI
BCEH 1IeNH U OTIIENbHBIX MoTpeduTeneil. OOBACHUTH, IOYEMY 3TO UMEET MECTO.

6. IIpoBepuThH BHIMOIHEHUE OallaHCa MOIITHOCTEH.

7.C,Z[eJ'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 «yIOBIETBOPUTEIHHOY» CTABUTCS, €CITU SKCIICPUMEHT MPOBEACH, IPUBEICHO HETIOITHOE
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

VY a2. u3mMepATh MapaMeTpsl 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 3HeKTp0060py}10BaHI/Ie U MCXAaHU3MBbI MEpCAaun ABUKXCHUA TCEXHOJOTHYCCKUX
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 BoIsBIATh U 3(h(heKTUBHO HCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUI PELICHUS 3aaud U/ UIH
po0JIeMbI;
BoinosiHenue j1abopaTopHoi padoThl cCOCOOCTBYET (POPMHPOBAHUIO:

IIK 1.1. OcymecTBiATh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB
[1K 1.2. OcymecTBisITh TEXHUUECKOE 00CITY)KHBAaHUE aBTOTPAHCIIOPTHBIX CPEICTB
[IK 1.3. ITpoBOAUTH PEMOHT U YCTpPaHEHUE HEMCIIPABHOCTEW aBTOTPAHCIIOPTHBIX CPEZCTB

OK 01 Beibupatre crocoObl perieHusi 3amad  NpopeCcCHOHATBHOW ACSITEIBPHOCTH TPUMEHUTEIBHO K
PA3INIHBIM KOHTCKCTAM.



MarepuasibHoe o0ecrieyeHue:
JlaGopaTopHbIii CTEH

3amanue:
N3yunTh cBOICTBA (heppOMArHUTHBIX MAaTEPUAIIOB U X BUJIBI.

IHopsinok BbINOJIHEHHUS PA0OTHI:

1. Coenunute BpIXOJ reHeparopa ¢ rHe310M G U3MEpUTENBHOrO cTeHAa, K rHe3ay U noakiouunTe
BosIbTMETP. BX0161 KaHamoB X 1 Y ocrmiuiorpada coequHuTe ¢ THe3AaMu X Y U3MEPUTEITLHOTO
CTEHJ]a COOTBETCTBEHHO. Py4Ku nepexitoueHus Ko3PPHUIUEHTOB yCHICHUS KaHalloB X M Y TIOCTaBbTe
B nosioxkenus 50 mB/nen u 20 mB/nen. coorBerctBenno ( Ux = 50 mB, Uy = 20 MB). Bxitounte
npubopsl B ceTh. [Iporpeiite B Teuenue 5 MuH. C MOMOIIBIO pydek ociuuiorpada nooeirecs
MOJIOKEHUS JIyda B IIEHTPE SKpaHa. Y CTaHOBUTE YacTOTy curHajia reaeparopa S0 I'n. [Tpu momonm
peryasTopa BbIXo/1a TeHepaTopa MoJyylTe Ha dKpaHe ocuuuiorpada npeaeabHylo IeTIo
rucrepesuca. BepiivHa netiu mo koopauHate X JI0JDKHA 3aHUMATh YEThIPE KIETKH, CYUTAs OT
LeHTpa ’KpaHa. HanpsbkeHnue, usmepseMoe BOJIbTMETPOM, JTOJIKHO PaBHATHCS MpU

stom ~1 B.

CHsiTHE OCHOBHOM KpHMBOW HaMarHu4YuBaHus. V3MeHsis BeIMUMHY CUTHAJIa Ha BBIXOJE Te€HepaTopa,
3apUCyiTe CEMEICTBO MEeTeNb TUCTepe3nca U 3amuIInuTe B TaOIuIy 1. KOOpIMHATHI UXBEPLIUH MPU
X=1,2,3,4 nencHuii.



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!
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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 BIMSHNE YaCTOTHl HA 3HAYEHHWE 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.

OrneHka «yA0BIETBOPUTEIIBHOY CTABUTCSI, €CJIN KCIIEPUMEHT MIPOBE/ICH, IPUBEICHO HETIOIIHOE
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, BKJIIOYEHUS B IEMb BOJBTMETPA U aMIIepMETpa, H3MEpPEHUs TOoKa 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:
IIK 1.1. OcyiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

IIK 1.2. OcymecTBasTh TEXHUYECKOE 00CITYKUBAHHE aBTOTPAHCIIOPTHBIX CPEJICTB
[1IK 1.3. IIpoBOANTH PEMOHT M yCTPAHEHNUE HEUCTIPABHOCTEN aBTOTPAHCIIOPTHBIX CPEACTB

OK 01 BeiObupate cmocoObl pemnieHust 3agad Npo(ecCHOHATBHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTAM.

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

3aganue:
Co0Opath cxeMy 1 U3y4uTh CBOMCTBA €T TEPEMEHHOTO TOKa

Iopsiaok BbIMOIHEHUs PA0OTHI:

1. O3HaKOMUTKCS C JTAOOPATOPHON YCTAHOBKOM.

2. DKCIIepUMEHTAILHOE ONpeielICHUE BETMIHHBI COITPOTUBIICHHS PE3HUCTOpA.
Cobparts cxemy 1o pucyHky 1. B kadectBe pesucropa R* ucnonb3oBats pesuctop R11 nmm R10 (tadm.
1). B cooTBercTBUM ¢ 3aJJaHHBIM BAapUAHTOM YCTAaHOBUTH COOTBETCTBYIOIIMI TyMOJep B 3a/J1aHHYIO
nosunuto (1, 2 wu 3). [IpeacraButh cxemy JJIsl MPOBEPKH MPETIOAABATEIIO.

- (&)
E3 oy A ‘

O®

Pucynok 1
Tabnuua 1
Ne BapHaHTa 1 2 3 4 5 6
U.B 5 7 6 5 7 6
R* R10-1 R10-2 R10-3 R11-1 R11-2 R11-3




BrtounTh ANEKTPONUTAHWE CTEHAAa W HMCTOYHMK muTaHus E3, ycTaHOBUTH 3alaHHOE 3HAYCHUE
HaNpsDKCHUs MCTOYHHMKA TMHUTAHUS W W3MEPHUTh BEIMYMHY HAIPsDKEHHS M TOKa B Lenu. Pe3ynbTarsl
3aHeCcTH B Tabmuiy 1.

3. ns ompeneneHus BEIUYMHBI EMKOCTH KOHJIEHCATOpa coOpaTh cXeMy 1o pUCyHKY 1. B
Ka4yecTBe MccieyeMoro konaencatopa C* ucmonp30Bath nepecrpanBaeMbiii KonaeHcarop Cl B
COOTBETCTBYIOIICH MO3UIIMU NIepeKItouaTess (Hanpumep, 3anuch C1-2 03HayaeT, 4To NepeKIrovaTellb
Oarapeun koHneHcatopoB C1 moimkeH ObITh B MO3UIMH «2%). [Tociie mpoBepku cXeMbl IipernoaBarTeieM
BKJTIOYHTH 3JICKTPONHUTAHUE CTEH/IA U UCTOYHUK NuTaHust E3, yCTaHOBUTH y U3MEPHUTENS] MOIITHOCTH
pexxuM u3MepeHust yactoThl f. B cooTBeTcTBHY € 3amanueM (Ta0ul. 2) YCTAaHOBUTD 3a/JaHHBIC 3HAYCHHUS
BEJIMUMHBI HAIIPSKEHUSI IUTAHUS M €0 4acTOThl. YacToTy ycTaHaBIMBaTh ¢ TOUHOCTHIO +(5...10) I'm.
W3MepuTh BEIMYMHY TOKA, HAMIPSDKEHUS M YaCTOTHI B IIENH. Pe3ynbTaThl 3aHECTH B TaOIUILY 2.

Tabmuna 2
No BaprasTa | 2 3 A 5 6
U.B 5 5 5 7 7 7
e Cl-1 Cl-2 Cl-3 Cl-4 Cl-5 Cl-3
f. ' 300410 25010 200410 160410 130410 100410
PP PP L
u Bux Bx | U :

m

-y —
-

~ M
)Lu
- -

s Wi I R i




Pucynoxk 2
4. Jlns onpeneneHus mapaMeTpoB peaabHOM KaTyIIKU HHIYKTUBHOCTU coOpaTh cXemy o
pucysky 12. B xauecTBe uccnenyemoit kaTymku L* nucnonp3oBars katymku L1, L2 ctenaa umm 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 3HaYeHne 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
HanpspkeHue 10 B u u3amepuTh BeMUKMHY MOCTOSIHHOTO TOKa B Lienu. Pe3ynbrar 3aHecTu B Tabauiy 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 pe3ynpTaTaM H3MEPEHUH pacCcUNTaTh MOJIHOE CONPOTHBIICHHE Z KAXKIOTO IEMEHTa,
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 JIJIsl pE3UCTOPA, pealTbHOM KaTyIIKH W 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 4. cobnronats Mepbl 6€30MaCHOCTH MIPH PadOTE C AIEKTPOOOOPYTOBAHNEM H AIEKTPHUECKUMHU
MHCTPYMEHTaMH;

Vo 5 OKCILTYaTUpOBaTb 3HeKTp0060py}10BaHI/Ie U MCXAaHU3MBbI MEpCAaun ABUKXCHUA TCEXHOJOTHYCCKUX
MalllvH 1 amiapaTosB;

VY1 6 cobupark 3MEKTPUIECKUE CXEMBI;
VY1 7 untaTh NpUHLKIIMAIbHbIE, 3JIEKTPUUECKNE U MOHTAXHBIE CXEMBI;
VYo 01.05 onpenensat HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BoIsiBAATH ¥ 9D (PEKTUBHO MCKATh HH(GOPMAINIO, HEOOXOJUMYIO JUTS PEIICHUS 3a/1a4u U/ 1IN
po0JIEMBI;

BoinosiHenue 1adopaTopHoil padoThl cioco0cTBYET (POPMUPOBAHUIO:
ITIK 1.1. OcyiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJICTB

[IK 1.2. OcymecTBIsATh TEXHUUECKOE 00CITy>KUBAaHNE aBTOTPAHCIIOPTHBIX CPECTB
IIK 1.3. IIpoBOANTE PEMOHT M YCTPAHEHHWE HEUCIIPABHOCTEN aBTOTPAHCIIOPTHBIX CPEACTB

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANbHOM JeATeNbHOCTH NPUMEHHUTENbHO K
Pa3TUYHBIM KOHTEKCTaM.

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

3aganue:

Cobpath cxemMy U U3y4YUTh CBOICTBA IIENH EPEMEHHOr0 TOKa C MOCIEeI0BaTEIbHBIMCOEIMHEHUEM
AJIEMEHTOB.

ITopsinok BHINOJIHEHHA Pa0dOTHI

1.0O3HaKOMHTBCS C 1a00PATOPHOM YCTaHOBKOM.
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2.Cobpath 37EKTPUIECKYIO 1IETb ¢ MOCIIeI0BaTeILHBIM COSTMHEHNEM pe3ucTopa R* u koHmeHcaropa
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.IlpenbsaBUTH CXeMy 7Sl IPOBEPKH MPENO1aBaTENo.

| 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 400410 ['u. [IpoBectu uzmepenus
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 3JIEKTPHUECKYIO LIEMb C [I0CIIEe10BATEIbHBIM COCIUHEHNEM pealbHOM KaTyIIKU
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. BKIII0UMTh 351eKTpONMTaHUE, yCTAHOBUTH HA BbIXOJIe MCTOUHMKA nuTanust 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 U3MepeHu I UCCIIEOBAHHBIX 1IENel 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 11esb 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.

OreHKa «yIOBIETBOPUTEIHHOY» CTABUTCS, €CITM IKCIIEPUMEHT IIPOBE/ICH, IPUBEICHO HETIOTHOE
BBITIOJIHEHHE 3aJIaHU.

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

JlabGoparopHoe 3aHsiTHE N7

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

Iesib: 03HAKOMHUTHCS C TpeX(a3HBIMU CHCTEMaMH, H3MepeHHeM (ha3HbIX U JTMHEHHBIX TOKOB U
HanpspkeHui. [IpoBeprUTh OCHOBHBIE COOTHOILIECHUS MEX Y TOKAMHU U HANPSYKEHUSIMU CUMMETPUYHOTOU
HECUMMETPUYHOTO TpeX(hazHOro MoTpeOuTeNsi. BRIACHUTH POJIb HEHTPAIBHOTO MTPOBOJIA B
YeThIPEXIPOBOAHOM Tpex(a3HOU cucTeme.

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

V2. usmepsaTh mapaMmeTphl JIEKTPUUECKUX LieTrel anekTpoodopyaoBanus JICM;

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

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

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

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

VYo 01.08 BbIsBIATH U 3 (PEKTUBHO NCKATH HH(OPMALINIO, HEOOXOJUMYIO JUIsl pELIeHUs 3aauu U/ Uin
npoOIeMbl;

BrinosiHenue 1adopaTopHoii padoThl ciocodcTByeT (OPMHUPOBAHUIO:
IIK 1.1. OcymecTBiATh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB

[1IK 1.2. OcymecTBisiTh TEXHUUECKOE 00CTYy)KHBAaHUE aBTOTPAHCIIOPTHBIX CPEACTB
[IK 1.3. IIpoBOIUTH PEMOHT U YCTPAHEHHE HEUCIPABHOCTEW aBTOTPAHCIIOPTHBIX CPEJCTB

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

MarepunanbHoe obecnieyeHue:
JlaGopatopusiii ctern OL-MP-01.

3aganue:

41



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.

nuTanus E4 uu3MepuTh CTPEIOYHBIM BOJIBTMETPOM JIMHEHHBIC U (pa3HbIe

HAINpsDKEHNS HCTOYHMKA MIUTAHUS Ha XOJIOCTOM X0/y. Pe3ynbTarsl u3mepeHuit
3aHecTH B Ta0. 33. BBIKIIOUUTH HCTOUHUK AIICKTPOITUTAHUS.
[IpoBepHUTh COOTHOIICHHE MEXKTY TUHEHHBIMU U ()a3HBIMH HANPSDKEHUSAMHI UCTOYHUKA ITUTAHUSL.

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 aMmriepMeTpoB UCIIOJIb30BaTh 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». I[lpeacraBute cxemy st MPOBEPKH MPETIOAABATEIIO.
6. HccnenoBaTh pexxuMbl pabOThl CHMMETPUYHON TpeX(a3Ho# 1enu Ipu

HAJINYUU U OTCYTCTBUU HEUTPAILHOI'O IPOBOJIA, & TAK)KE BIMSHUE HEUTPAIBHOTO
poBoJa U 00pBIBA TMHEHHOTONPOBOIA 3a1aHHOM (a3l (Tab.34) Ha peskuM paboTHI
nend. [l 3Toro BKIOYUTE 3JIEKTPONUTAHUE CTEH/1a, UICTOYHHUK TpeXx(a3Horo
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 HanpspkeHue cMmenieHus Heiirpanu Un. HanpspkeHns nu3mMepsTs,
HOJKJII0Yasi BEIBO/BI BOJIBTMETPA K COOTBETCTBYIOLIUM KileMMaM. Pe3ynbpTaThl
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
HCCIIETyEMOM LIETIH;

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 «HCYAOBJIICTBOPUTCIILHO» CTABUTCS, €CJIIU SKCIICPUMECHT HC IMPOBOANIICA, 3aJlaHUEC HEC
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
CTPEJIOYHBIX JJIGKTPOU3MEPUTEIBHBIX TMPUOOPOB, TMOJYYCHHE HABBIKOB paldoThl ¢ [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 4. cobnronats Mepbl 6€30MaCHOCTH MIPU PAbOTE € AIIEKTPOOOOPYTOBAHUEM H AIIEKTPHUECKUMHU
UHCTPYMEHTaMH;

Yo 5 OKCILTYaTupOBaThb 3HeKTpOO60py,Z[OBaHI/IC U MCXAaHU3MbI IICpCAavYn ABUIKCHUA TCXHOJIOTHYCCKUX
MalllvH 1 alapaTrosB;

VY1 6 cobupark 37IEKTPUIECKUE CXEMBI;
VY1 7 uutaTh NpUHLKIIMATIbHBIE, JIEKTPUUECKUE U MOHTAXKHbBIE CXEMBI;
VYo 01.05 onpenensts HEOOXOAUMBIE PECYPCHI;

VYo 01.08 BeIsiBAATH ¥ 9D (PEKTUBHO MCKATh HH(GOPMAINIO, HEOOXOJUMYIO JUTsl pEIICHUS 3a/1a4u U/ 1IN
po0JIEMBI;

BeinosiHenue 1adopaTopHoil padoThl cioco0cTBYET (POPMUPOBAHUIO:
ITIK 1.1. OcyiecTBasTh TUarHOCTUKY aBTOTPAHCIIOPTHBIX CPECTB

[1K 1.2. OcymiecTBasTh TEXHUYECKOE 00CTyKUBaHIE aBTOTPAHCIIOPTHBIX CPEACTB
[IK 1.3. ITpoBOAUTH PEMOHT U YCTpaHEHUE HEUCIIPABHOCTEW aBTOTPAHCIOPTHBIX CPECTB

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHANbHOM JeATeNTbHOCTH IMPUMEHUTEIBHO K
Pa3TUYHBIM KOHTEKCTaM.

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

3amanmue:
W3yunth mapamMeTpsl JIEKTPOU3MEPUTETBHBIX PUOOPOB

IMonsnox Bbl"OﬂHg—I‘d/Iﬂ DNABOTEI

e (2)

:,,_:/,r
+ SCMOTPETH JIMLEBBIC MMAHEIN CTPCIOYHBIX aMIICPMETPOB U 3allOJTHUTH
Py q‘ Ta6JI. 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 rpaduk 3aBUCUMOCTH OTHOCUTEIHHON MOTPEIIHOCTH U3MEPEHUS OT U3MEPAEMOi
BEJTMYNHBI
Vusn = T (Ays,) A0t ipubopa, ykazaHHoro mnpenoaaBaresieM. Caenath BbIBOJI O BETHYUHEOTHOCHTEIbHON
MOTPEITHOCTH H3MEPEHUs] B HAYAJIbHOW M KOHEYHOM YacTH IIKAJIbl, O XapakKTepe HW3MEHEHUs

MOTPENTHOCTH BJIOJIb HIKAJIBI 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.

OreHka «y0BIETBOPUTEIBHO)» CTABUTCS, €CITU SKCIIEPUMEHT MPOBEACH, IPUBEICHO HETIOIHOE
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,
abCOJIIOTHOW M OTHOCHUTENBHOM MOTPEIIHOCTH, YCIOBHUSX SKCIUIyaTallud W JPYTUX XapaKTepPUCTHKaX
CTPEJIOYHBIX 3JIEKTPOU3MEPUTENIbHBIX MPUOOPOB, IMOJIYyYEHHE HABBIKOB padoOThl € LHU(PPOBBIMU
U3MEPUTENIbHBIMU IPUOOpaMHu.

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

Y a2. u3mMepATh napaMeTprl AEKTPHUUECKUX enel 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 3J'IeKTp0060py,HOBaHI/IC U MCXAaHHU3MbI IEpCAavYn ABUKXCHUA TCXHOJOTHMYCCKUX
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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Vo0 01.08 BeIsABIATH 1 3)PEKTUBHO UCKATh HHGOPMAITHIO, HEOOXOAUMYIO JIJIs PEIICHUS 3aa4M 1/ WK
poOJIeMBlI;

BoinosiHenue 1adopaTopHoii padoThl ciocodcTByeT (OPMHUPOBAHUIO:
IIK 1.1. OcyiecTBasTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJCTB

I1K 1.2. OcymecTBiIsITh TEXHHUECKOE 00CITY)KMBAaHUE aBTOTPAHCIIOPTHBIX CPEJICTB
[IK 1.3. ITpoBOAUTH PEMOHT U YCTpaHEHUE HEMCIIPABHOCTEW aBTOTPAHCIIOPTHBIX CPECTB

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

MarepuaJsibHoe o0ecrieyeHue:
MynbTUMETPBI

3amanue:
W3yuuts mpaBmiia paboThl ¢ MyJIbTUMETPOM

HOpﬂ}IOK BbIINOJTHCHU A paﬁoTbl

1. 3yuyuTe nUIIeBYIO YaCcTh 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 BeIsiBIATH ¥ 9 PEKTUBHO MCKATh WH(OPMAIIHIO, HEOOXOUMYIO JIUIsl PELICHHS 3a0aud U/WIn
npoOIeMbl;

BoinosineHue 1adopaTopHoil padoThl coco0CTBYET (POPMUPOBAHUIO:
IIK 1.1. OcyiecTBisTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPENICTB

IIK 1.2. OcymiecTBasiTh TEXHUYECKOE 00CTYKUBAHNE aBTOTPAHCTIOPTHBIX CPEJICTB

IIK 1.3. ITpoBOAUTH PEMOHT U YCTPaHEHUE HEUCIIPABHOCTEW aBTOTPAHCIIOPTHBIX CPEACTB
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OK 01 Beibupare crocoObl perieHusi 3amad  MpopeCcCHOHATBHOW ACSITEIBPHOCTH TPUMEHUTEIBHO K
PA3INIHBIM KOHTCKCTAM.

MarepunanbHoe obecrnieyeHue:
KonTakTop, KHOIOYHBIN NTOCT, aBTOMATHYECKUN BBIKIIFOUATENb, MYJIBbTUMETP, TEIJIOBOE PEIIC

3aganue:
N3yuuTh cXxemMy IycKka aCHHXPOHHOT'O JIBUTATEIsI, U KOHTAKTHI aIlliapaToOB CXEMBbI

Iopsiaok BbINOIHEHUS PA0OTHI:
1. U3yuuth cxemy Imycka aCHHXPOHHOTI'O IBUTaTeNsl ¢ KOPOTKO3aMKHYTBIM POTOPOM
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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 KOHTAKT TE€IIOBOro 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 1eNb PabOTHI;0)
CXEMY JJICKTPHUECKYIO;

B) OTBETHI Ha BOIPOCHI;E)

BBIBO/IBI 110 padoTe.

Kpurepum ouenkmu:
OreHKa «OTJIMYHO» CTABUTCS, €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 «HEYIOBJIETBOPUTEIHLHOY» CTABUTCS, €CIIU SKCIIEPUMEHT HE TIPOBOIMIICS, 3a]JaHHE HE
BBIIOJIHEHO.

JlaGoparopHoe 3ansitue Nel(

Cﬁopka CXEMbI IYCKAa aCHHXPOHHOI'O ABHTATEJ/IsA

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

Boinosinus padory, Bol Oynere:
ymems:
VYnl. [lonb30BaThCst U3BMEPHUTEINBHBIME TPUOOpaAMHU

V2. usmepsaTs mapaMmeTphl JIEKTPUUECKUX LieTniel anekTpoodopyaoBanus JICM;

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

VY 14. cobnroaats Mepsl 6€30MaCHOCTH MPH paboTe C AIEKTPOOOOPYAOBAHUEM U DIIEKTPHUYECKUMHU
WHCTPYMEHTaMHU;

Y 5 sKcImyaTHpoBaTh JJIEKTPOOOOPYHIOBAHWE W MEXAHMW3MBI TEpeJavyd JBIDKCHUS TEXHOJIOTHYECKUX
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 BbIABIATH U 3(p(PEKTUBHO NCKATH MH(OPMALINIO, HEOOXOIUMYIO JIJISl pEeLIeHMs 3a1a4u 1/1in
po0JIeMbl;

BoinosiHeHue 1a00paTopHOii paGoThl ciocodcTByeT GOPMHPOBAHUIO:
I1K 1.1. OcymiecTBiIATh AMarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB

IIK 1.2. OcymecTBasTh TEXHUYECKOE 00CITYKUBAHHE aBTOTPAHCIIOPTHBIX CPEJICTB
[1K 1.3. IIpoBOANTE PEMOHT U YCTPAHEHUE HEUCTIPABHOCTEN aBTOTPAHCIIOPTHBIX CPEACTB

OK 01 BeiOupare cmocoObl pelieHus 3anad Npo(ecCHOHANBHOM JAeATENbHOCTH MPUMEHHUTENbHO K
Pa3TUYHBIM KOHTEKCTaM.

MartepuanbHoe o0ecnieyeHune:
KOHTaKTOp, KHOITOYHBIHN II0CT, aBTOMATHYECKUI BBIKJIIOYATECJIb, MYJIBTHUMETP, IIPOBOAA,

HHCTPYMCHT, TCIIJIOBOC PECJIC

3aganue:
Cobpath cxeMy Iycka aCHHXPOHHOTO JIBUTATElIs.

IHopsinok BeINMOIHEHHUS PA0OTHI:
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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.Cobpath cxemMy yCKa aCHHXPOHHOT'O JIBUTATENs
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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
3a/1aHus, pabota ohopmMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMHU.

OreHKa «XOpOIII0Y» CTAaBUTCS, €M ObLIa JOMYIIEHbI OIIHOKH NP MPOBEACHUN IKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK NpU O(OPMIICHUH OTUYLTA.

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

OreHKa «HEyI0BIETBOPUTEIBHO» CTABUTCS, €CIIU HKCIIEPUMEHT HE MPOBOJUIICS, 3a/laHUE HE
BBITIOJIHEHO.

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 1eTel daekTpoodopyaoBanus JICM;

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

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

Vo 5 OKCILTYaTupOBaTh BHCKTpOOGOPYHOBaHI/IC U MCXAaHHU3MbI IEpCAadn ABUKXCHUA TCXHOJOTHMYCCKUX

MallliH U anmnapaTos;
VY1 6 cobupark MEKTPUIECKUE CXEMBI;

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

VYo 01.08 BoIsBAATH U 3 (PEKTUBHO HCKATh HH(OPMALINIO, HEOOXOJUMYIO JUIsl pEIIeHUs 3a1aukl U/ Ui
npoOIeMbl;

BoinosiHenue 1adopaTopHoii padoThl ciocodcTByeT (OPMHUPOBAHUIO:
IIK 1.1. OcymecTBiATh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEACTB

IIK 1.2. OcymiecTBasTh TEXHUYECKOE 00CTYKMBAHUE aBTOTPAHCIIOPTHBIX CPEJICTB
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I1IK 1.3. [IpoBOAUTH PEMOHT M YyCTPAHEHUE HEUCTPABHOCTEN aBTOTPAHCIIOPTHBIX CPE/ICTB

OK 01 Beibupare cmocoObl pemieHus 3anad Mpo(ecCHOHANBHON JAEATENbHOCTH MPUMEHHUTEIbHO K
Pa3IUYHBIM KOHTEKCTaM.

MarepunanbHoe obecrnieyeHue:
JlaGopaTtopHsblii cTeHa «OCHOBBI 3JIEKTPOHUKI

3amanue:
Co0path cxeMy U U3y4uTh CBOMCTBA JTUOJIOB.

Iopsinok BbINOJIHEHHUS PA0OTHI:
1. O3HaKOMUTKCS C JIAOOPATOPHON YCTAHOBKOM.
2. BKIIOYUTH TOKOOTPAaHUYMBAIOMINKA pe3ucTop RH.

Pucynok 1
12
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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 o0patHoi BeTBu BAX, moakmrounB k RP2 uctounuk -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 TPHU MaKCUMAIBHOM aHOJTHOM TOKE, IIOPOTOBOE HAMPSHKECHUE 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 pe3yIbTaTaMU 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.

OneHka «XopoI10» CTaBUTCS, €cIu ObUIa AOMYIIEHbI OIIMOKU MPH MPOBEIEHUHN IKCIIEPUMEHTA,
00paboTKe pe3yIbTaTOB WK IpU O(YOPMIICHUH OTULTA.

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

OneHka «HEyIOBJIETBOPUTEIBLHO» CTABUTCS, €CIIN KCIIEPUMEHT HE IPOBOJMIICS, 3a/laHUE HEe
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;

Y n4. cobnroaate Mepsl 6€30MaCHOCTH MPH pabOTe C AIEKTPOOOOPYAOBAHUEM U IIEKTPUICCKIUMHU
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 NpUHIUIHATIBHBIC, SJEKTPUUECKHIE U MOHTAXKHBIE CXEMBI;
Yo 01.05 onpenensate HEOOXOAUMBIEC PECYPCHI;

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

Boinosinenue 1adopaTopHoii padoThl cnoco0cTBYeT (POPMUPOBAHUIO:
[1IK 1.1. OcymecTBasTh AUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

[IK 1.2. OcymecTBasTh TEXHUYECKOE 00CITYKUBAHHE aBTOTPAHCIIOPTHBIX CPEJICTB
[1K 1.3. IIpoBOAUTH PEMOHT M YCTpAaHEHHE HEUCIIPABHOCTEH aBTOTPAHCIIOPTHBIX CPE/ICTB

OK 01 Beibupare cmocoObl pemieHus 3anad Mpo(ecCHOHANBHON JEATENbHOCTH MPUMEHHUTEIBHO K
Pa3ITUYHBIM 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 IPSIMON NIEPEJauH 110
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.

Or1eHKa «yIOBIETBOPUTEIHHO)» CTABUTCS, €CITU IKCIIEPUMEHT MPOBEACH, TPUBEICHO HETIOTHOE
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 4. cobnroaats Mepbl 6€30MacHOCTH P paboTe € IIEKTPOOOOPYAOBAHUEM U DIIEKTPUUECKUMHU
WHCTPYMEHTaMHU;

Y 5 sKcmmyaTHpoBaTh JJIEKTPOOOOPYIOBAHUE M MEXaHU3MBI TEpeladyd JBUKCHHUS TEXHOJIOTUYCCKUX
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 BersiBATh ¥ 3(h(heKTUBHO NCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PEUICHHUS 3aau 1/ UITH
po0JIeMbl;

Boinosinenue 1adopaTopHoil padoThl cioco0cTBYET (POPMUPOBAHUIO:
ITIK 1.1. OcyiecTBasTh TMarHOCTUKY aBTOTPAHCIIOPTHBIX CPEICTB

[1K 1.2. OcymiecTBasTh TEXHUYECKOE 00CTyKUBAaHHE aBTOTPAHCIIOPTHBIX CPEACTB
[IK 1.3. ITpoBOAUTH PEMOHT U YCTpaHEHUE HEHCIIPABHOCTEW aBTOTPAHCIOPTHBIX CPECTB

OK 01 Beibupats crocoObl pemnieHust 3agad Npo(ecCUOHATBHOM AEATEeIbHOCTH TNPUMEHUTENBHO K
Pa3INYHBIM KOHTEKCTAM.

MarepuaJjibHoe o0ecrieyeHue:

JlaGopatopHblii cTeH1 «OCHOBBI AJIEKTPOHUKI

3amanmue:

CoOpatb cxeMy U HCCIeI0BaTh CXEMBI BRIPSMIIEHUS OAHO(A3HOTO, TpeX(Ha3HOTo MepeMEHHOTOTOKA .
IHopsiniok BeINOTHEHUS PadOThI:

I/ICCHe,ZIOBaTB OCIb OIlHO(l)a3HOFO OJHOIIOJYIIEPUOAHOTO BBIIIPAMIICHUA IICPEMCHHOI'O TOKA,JIA YCTO:
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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 MATHUTOANIEKTPUIECKON CUCTEMBI, pEarupyrolIne Ha CpeHIE 3HAYCHUS
BeJIMYMH. B KauecTBe Harpy3KH UCIONIb30BaTh peoctaT ¢ conpoTusieHueM 100 Om, a B kauecTBe
JIMO/Ia - OAMH U3 BEHTUJIeH Tpex(a3HOil MOCTOBOI CXEMBI.

2. BxuitounTs nens Ha JMHEHHOE HANpsDKEHHE HCTOYHMKA M 3arucath B Tab. 1 mokasaHus
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 ocipuiorpada nepecHsITh Ha KaIbKy B OJHOM MaciiTadbe rpaduKy Tpex HanpsHKeHUH

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

Y Y
4. BBIYMCIIUTH OTHOIIEHUS HAITPSHKEHHUI U TOKOB U e , Usee , a take kCX, 98 %
Pe3ynbTaThl BHIYUCIEHH 3amucaTh B Ta6. 1.
Wccnenosars 1ernb 0HO(Ga3HOr0 MOCTOBOTO BEIIPAMIIEHHUS IEPEMEHHOTO TOKA.

5. Cobparts cxemy (puc. 16.2) (komruiekt K-50 BKIH0UHTH 110 0HO(A3HON CXeMe U3MEPEHHS).
[Ipubopst A2 u V2, 101KHBI ObITh MATHUTOIJIEKTPUUYECKON cucTeMbl. B kauecTBe Harpy3ku
ucnonb3yercs peoctar ¢ conporusieHreM 100 Om.

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

7.C OKpaHa ocummorpa(ba MNEPCCHATH HAa KAJIbKY B OTHOM Macirade BPCMCHHBIC 3aBUCUMOCTH TPEX

u(e) uge)

HanpsHKeHUH 4glt) ObpacHuTS XapakTep MOITy4YEeHHBIX KPUBBIX. M3 OCIIMILIOrpaMMBI

il
orfb%;?enmb BEJIMYMHY MaKCUMaJIbHOTO HanpsbkeHus Ha auoae Ulm u 3anectu B Tabm. 16.2.
8. Borumciuth ko3duuuent cxembl KCX, ko3 uuuenT MomuaocTn BeipsvMutens  ©0F ¥ KII]]

BBITIPSIMUATEITS 7 ¥ oTHOIICHMS HANPSDKEHUH ¥ TOKOB B cXeMe. Pe3ylibTaThl BEIYHCICHUI 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 aTOM cienyeTr UMeTh B BULY, 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 n4. cobmonate Mepbl 6€30M1aCHOCTH MIPU paboTe € AIMEKTPOOOOPYAOBaHUEM U SIEKTPUUECKUMHU
WHCTPYMEHTaMU;

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

Y1 6 cobupath EKTPUIECKHE CXEMBIL;
V1 7 untaTh NpUHIUIHATIBHBIC, SJICKTPUIECKAE U MOHTAKHBIE CXEMBI;
VYo 01.05 onpenenats HeOOXOIUMBIE PECYPCHI;

VYo 01.08 BersiBATh ¥ 3(h(heKTUBHO NCKATh HH(OPMAIIHIO, HEOOXOAUMYIO JUIS PELICHHUS 3a7au W/ UITH
POOJIEMBI
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Boinosinenue 1adopaTopHoii padoThbl ciocodcTByeT (OPMHUPOBAHUIO:
IIK 1.1. OcyiecTBasTh JUarHOCTUKY aBTOTPAHCIIOPTHBIX CPEJICTB

I1IK 1.2. OcymecTBiIsITh TEXHHUECKOE 00CTYy)KHBAaHUE aBTOTPAHCIIOPTHBIX CPEACTB
I1IK 1.3. [IpoBOAUTH PEMOHT M YCTPAHEHUE HEUCTPABHOCTEN aBTOTPAHCIIOPTHBIX CPEJICTB

OK 01 Beibupare cmocoObl pemieHus 3anad Npo(ecCHOHATBHON JAEATEIBHOCTH MPUMEHHUTEIHHO
Pa3INYHBIM KOHTEKCTAM.

MarepuaJsibHoe o0ecrieyeHue:
JlaGopaTtopHsblii cTeHa «OCHOBBI 3JIEKTPOHUKI

3amanmue:

CoOpatb cxeMy M UCCIIeI0BAaTh YCHIIMTENbHBIN KacKaj Ha TPaH3UCTOpE.

ITopsinok BbINOJIHEHHA Pa0dOTHI:

1. Cobpats cxemy (puc. 1) s vuccineqoBaHusl YCHIINTENIBHOrO Kackaa. [1onkmounTh KaHa

CHI1 ocummtorpada k Bxoxy ycunutens, a kanain CH2 k BeIXOAy ycuiuTens. BKIIOUnTh BpeMEHHYIO
pa3BepTKy ocumiuiorpada. Bkitounts GyHKIMOHAIBHBIN reHEpaToOp U YCTAHOBUTH CHHYCOUJANIbHBIN
curnai yactoroit 50 I'l. YMEHbIINUTE CUTHAI 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 3 ,L oL aoevapogs

Pucynok 1

2. OnpenenuTh HKCIEPUMEHTAIBHYIO MAKCUMAIIbHYIO aMIUIUTY/ Ty HEUCKQ)KEHHOTO BBIXOTHOTO
HanpspkeHus: UBbIX Max. JJ1st 3TOro mpu Toke 6a3bl, paBHOM HYJIIO, IPOBEPHTE MOJIOKEHNE JTMHUU Ha
sKkpane ocumiorpada. [Ipu 3akopodeHHOM BXoJie ocuusuiorpada oHa J0JKHa COBMAAATh C HYJIEBOM
JMHHUEH, a IpU Pa30OMKHYTOM — OTKJIOHSTHCSI IPUMEPHO Ha TPU YETBEPTH OT MOJOBHHBI SKPaHa.
HyneByto TMHHIO MOKHO CMECTUTH BHM3 JUISl YBEJTMUEHUS MacIITaba, HO 0053aTEIbHO OTMETUTD €€
noJyio’keHue. [1naBHo yBennMuMBaiTe aMIUIUTYly BXOJHOTO CUTHAJIA U MIOCTOSIHHYIO COCTaBJISIOIIYIO
TOKa 0a3bl 710 MOSBICHUS BUIMMOIO YIUIOIIEHUS BEPIINH CUHYCOUIbI BBIXOJHOIO HANIPSDKEHUS.
3apucyiiTe BbIXOJHOE HaNpsHKEHUE C HCKaKEHUSIMU U TIpefiesibHoe 0e3 nckaxkenus. Onpenenure
MaciTalbl O HANPSHKEHUIO U TI0 BPEMEHH.

3. Onpenenuts KOXPPHUIUEHT YCUIICHUS Kackaja 1o HanpsbkeHuto Ku. [{ins 3Toro ycTaHoBUTH
16=16p, Bxon CH1 ocummnorpadga, nepexiitouuTh Ha 3aKpbIThiil BXo1 (AC). MI3MeHss nepeMeHHbII
BXOJIHOM CHUTHAJI, JOOUTHCS CUHYCOUIAIBHOTO 10 (hOpMe MaKCUMAaJIbHOTO BBIXOJIHOTO CUTHAJIA.
W3meputh ¢ momolipio ocuuiuiorpada aMminTyasl BBIXOAHOTo UBBIX U BX0HOT0 UBX CHTHAJIOB.
Onpenenutb KO3(QPUINEHT yCUTICHUS], YI€CTh MACIITA0BbI.

®opma npeacTaBiaeHus pe3ybTaTa:

OTuer o paboTe TOIKEH COJIEPKATh:

a) HaMEHOBaHKE PabOTHI U L1eb PpaboThI;

0) cxeMa COeTMHCHUH /IS BBITTOJTHECHHS DKCIIEPUMEHTA;B)
TaOJHIIBI C pe3yIbTaTaMH SKCIIEPUMEHTA;
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) 00paboTaHHBIE OCIIUIIOTPAMMBI;E)
BBIBO/IBI 110 padoTe.

Kpurepun oneHku:

OreHKa «OTJIMYHOY CTaBUTCS, €CJIM IKCIIEPUMEHT MPOBEIEH, 00pad0TaHbl PE3yIbTaThI,
BBINOJIHEHBI BCE 33J]aHMsI, paboTa 0opMIIeHa B COOTBETCTBUU C TPEOOBAHUSIMH.

OreHKa «XOpOIII0Y CTABUTCS, €CJIA ObLIa JOMYIICHBI OIIHMOKY MPH MPOBEICHUN YKCIICPUMEHTA,
00paboTKe pe3yabTaTOB WIH MpU 0HOPMIICHHH OTYETA.

OrneHka «y0BJIETBOPUTEIBHO» CTABUTCS, €CIIU IKCIIEPUMEHT MTPOBEAEH, IPUBEICHO HEMOJIHOE
BBITIOJTHEHHE 3aJaHUM.

OreHKa «HEYAOBJICTBOPUTEIBLHO» CTABUTCS, €CIU IKCIIEPUMEHT HE TTPOBOIUIICS, 3aJjaHUE HE
BBIIIOJIHEHO
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MartepuanbHoe obecneveHue: 4/1a NPOBeAEHNS NPAKTUYECKOM PaboTbl HanYMe cneunanbHbIX
maTtepuanos U obopyaoBaHuA He TpebyeTcA.
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