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1. O01mue MoJI0KeHu s

@DOHJT OLIEHOYHBIX CPEJCTB MPEAHA3HAYCH I KOHTPOJIS W OIEHKH 00pa3oBaTEeIbHBIX
JOCTHXKEHHUIM oOydarommxcs no mnpodeccuoHanbHoMy Moayinto ITM.01 BeimosHeHne MOHTAaKa
NpuOOpPOB M JIJIEKTPUYECKUX CXeM CHCTeM ABTOMATHKHM B COOTBETCTBHHM C TPeOOBAHMSMM
OXPaHbI TPY/AA M IKOJOTHYECKOi 0e3011aCHOCTH.

@DoH/T OIIEHOYHBIX CPEJICTB BKJIIOYAET KOHTPOJIHHO-OLIEHOYHBIE CPEJICTBA JUIsl MPOBEACHUS

TEKYIIET0 KOHTPOJISI U MPOMEKYTOYHOU arTecTanuu B ¢opMe 3Kk3aMeHa, nuddepeHImpoBaHHOTO

3a4€Ta.

2. Ilnanupyemble pe3yJbTaThl 0CBOeHHsI NP0 ecCHOHATIBLHOT0 MOTYJISA

Kona IIK, YmMmennn 3Hanus
OK
IIK 1.1 1. BBINOJIHATEH UCHBITAHUSA U . o0mas kiaccupukanus U3MEPUTEITHHBIX
I[K 1.2 HaJa/JKy OCBETUTEIbHbIX npuOOpoOB
K 1.3 AEKTPOYCTAaHOBOK . CXE€MBbI BKJIIOUEHUs TpUOOpPOB B
OK1 2. MPOBOAUTH IEKTPUUECKUE 3JEKTPUYECKYIO LEb
OK 2 U3MEPEHUS . JJOKYMEHTallMsl Ha TEXHUYECKOE
OK 3 3. cHUMaTh NMOKa3aHUs MPUOOPOB o0ciykKMBaHUE PUOOPOB
OK 4 4. npoBepATh . CHCTeMa 3KCIUTyaTalluy IIPOBEPKU
OK5 3EKTPOOOOpyIOBaHUE HA npuOopoB;
OK 6 COOTBETCTBHUE UepTEkKaM, . 001ue npaBuiia TEXHUYECKOTO
OK 7 ANEKTPUUECKUM CXEMaM, 00CITyKUBaHUS U3MEPUTETHHBIX
TEXHUYECKUM YCIIOBUSIM pruOopoB
5. OueHuBaTh Kaue€CTBO
pE3yNbTaTOB COOCTBEHHOM
JIeATEIbHOCTH.

HNMeTh NpaKTHYeCKUil ONbIT:

1. 3amOJIHEHHsI TEXHOJIOTMYECKOUN TOKYMEHTAllUH

2. paboThI C U3MEPUTEITBHBIMH JIEKTPUUECKUMU NPHUOOpAMH, CPEICTBAMU U3MEPEHHIH,

CTCHAAMH




2. ®opMbI NPOMEKYTOYHOM aTTECTAIMHU MO NMPO(ecCHOHATBLHOMY MOTYJII0

JJieMeHT MOAYJst

(I)opMa KOHTPOJIA 1 ONCHUBAHUSA

HpOMe)KyTO'lHaﬂ aTrecranmus

Texkymmii KOHTPOJIb

MK 02.01 RC) TectupoBanue, BBIITOIHEHNE
1a00paTOpHBIX PaboT, MPAKTUYECKUX
3aJIaHUi,
YcTHBIN onpoc 1o ouieram
M/IK 02.02 L, 13 TectupoBanue, BBIITOITHEHUE
1a00paTOpHBIX PaboT, MPAKTUYECKUX
3a1aHUI
VII.02 13 Brimonaenue yueoHo-
IPOM3BOJICTBEHHBIX PabOT
III1.02 13 3amnmTa oT4eTa 1o MPaKkTHKe
IIM.02 DK3aMeH 110 MOJYJIO BoinonHenue TecToBbIX U y4eOHO-
MIPOU3BOJICTBEHHBIX paboOT
[Ipumeuanue:

_,D —9dK3aMeH

13 — muddepeHIpoBaHHBIN 3a4eT

_», = B CEMECTPC HCT HpOMCXCYTOQHOIZ aTTcCTalnuu

4. KoMI1eKThl KOHTPOJIbHO-0LEHOYHBIX CPEACTB




KoHTpoJibHO-011¢HOYHOE CpecTBO
nmo M/IK 02.01. Opranu3anusi ¥ TeXHOJIOTHsI IPOBEPKH JIEKTPOOOOPYI0BAHUS

dopma KOHTPOJIS: TEeKYLIUI
THnbI KOHTPOJIBbHBIX 32IaHUI: npakTuyeckas pabora
IIpoBepsiemble pe3yJbTaThl 00y4eHMS: OK 01 - OK'7

VYwmerb: 1 -5 3mare: 1-5

Kpurepuii oueHku:

Onenka Kpurepun
«OTan4HO» - 5 B pemennn n 00bCHEHUN HET CYIIECTBEHHBIX OIIMOOK; X0
pelIeHrs palOHaIbHbIN; JOMYIIEHb] OINOKU MO
HEBHUMATEIbHOCTH.
«Xopouioy - 4 B pemennu 1 00bICHEHHN HET CYIIECTBEHHBIX OIINOOK;

JIOMYIICHBI 1-2 HECYIIECTBCHHBIC OIMOKK B PEIICHUH WIIN
00BSICHEHUHU WJIH HEIIOJHOE OOBSICHEHE.

«Y IOBJIETBOPUTEIHLHO» - 3 JlomnyiieHno He 6oee OAHON CYIIECTBEHHOM OMUOKU, KOTOpast
WCIIPABIISICTCS 110 YKa3aHUIO MIPETO/1aBaTeNsl, 3auCH
HEIOIHBIE, C HETOYHOCTSIMHU.

«HeynoBneTBopuTenbHo» - 2 Pemenue ocyuiecTBisercs TOJIbKO C IIOMOIIBIO

MperoiaBaTeNsi MU JIOMyIEeHbl CYIIECTBEHHbIE OIINOKH,
pelieHre U 00bsICHEHHE TOCTPOEHBI HEBEPHO.

IIpakTnyeckas padora Nel.
Pacuer napamMeTpoB HHAYKTUBHOCTH KATYIIKH.
PaboTa npoBoauTCst 10 00pa30BATEIHFHOMY MOAYJIIO 11O CCHUIKE:

http://fcior.edu.ru/search.page?phrase=%D1%80%D0%B0%D1%81%D1%87%D0%B5%D1%82%
20%D0%BA%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B&

Monynb npenHazHaueH a1 GOpMUPOBAHUS HABBIKOB OIPE/IETICHHS CBOWCTB KaTYILIEK, a TaKXKe
pacdera mapaMeTpoB KaTyIIEK MHIAYKTUBHOCTH Pa3JIMYHBbIX KOHCTPYKIUH.

IInan padotsl.

1. BeiOop THIa KaTyIIKH UHIYKTUBHOCTH

2. KOHCTpYKTHBHBIN pacyeT KaTyIIKH UHAYKTUBHOCTH.
3. YacTu KOHCTPYKIUH KAaTYIIKH UHAYKTHUBHOCTH

4. BeiOop KOJIMYECTBA BUTKOB.

Brinosinenue padoThI.



http://fcior.edu.ru/search.page?phrase=%D1%80%D0%B0%D1%81%D1%87%D0%B5%D1%82%20%D0%BA%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B8
http://fcior.edu.ru/search.page?phrase=%D1%80%D0%B0%D1%81%D1%87%D0%B5%D1%82%20%D0%BA%D0%B0%D1%82%D1%83%D1%88%D0%BA%D0%B8

1.VkaxuTe, KaKyro U3 KaTylleK HHIYKTUBHOCTH, H300paKeHHbIX Ha PUCYHKE, HEOOXOANUMO
KCII0JIB30BATh ISl 3aLIUThl KICTOYHUKOB MTUTAHUS OT MOMAIaHUs B HUX BBICOKOYACTOTHBIX
CUTHAJIOB.

4
L N\ Bbi60p TViNa KaTyLkA MHAYKTVBHOCTA

VKaXuTe, KaKylO W3 KATYUIEK MHIYKTHBHOCTH, H306paXeHHEX Ha PHCYHKE, HEOBXONHMO HCIONE3OBATh JVIA SAIUTH HCTOYHHKOE NHTAHHA OT

MOTaNaHNA B HUX BEICOKOYACTOTHEX CHIHATOR
E I

Bapuomerp Koutypras xatymsa Karymxa caasu

Tomexoronasnaromuit X
Apoccems KouTypHas katyma Bapuometp

2.H606XOI[I/IMO pacCcuuTaTh NapaMeTpPhbl KATYIIKH MHAYKTHUBHOCTH: UJIM YN CJIO BUTKOB
OJTHOCIIOMHOM JIMOO MHOTOCIJIOMHOM, JITNOO TOPOUIATHHON KATYIIIKH ¢ CEPACYHUKOM HIIM O€3 HETO.

[ns sToro:

1. BeiGepeM TUIl KaTYyIIKK: OAHOCIIOWHAs, MHOTOCJIOWHAS MM TOPOUJAJIbHAS;

2. BeiOepeM 1ens pacuera: onpeaeseHine HHAYKTHBHOCTH MO0 U3BECTHOMY YHCITy BUTKOB HJIH
KOJIMYECTBO BUTKOB 10 U3BECTHOMY 3HAYEHUIO UHAYKTUBHOCTH;

3. OTMmeTHM HaJu4Me WIH OTCYTCTBUE CEPACUHUKA B KaTYIIKE UHIYKTUBHOCTH.

Tun 3apaun
& Onpenenenne HHIYKTMBHOCTH
O Ormpenenexnue urcia BUTKOB

NapameTpb! KaTywkn
(o it v
] Cepneunnx
w—*SOB 1 S0 1000
D= 50Mau i i
 on B 1 50 100 10°w’D 1
I = 50+ cm E= =09 M d,=—=10,0 mm
—— w

—+044
DY

l\aam 1. Pacuer kaTyumu mwmﬂgn

3.YcTaHOBHUTE COOTBETCTBUE MEXAY YACTAMU KOHCTPYKIINN KaTYIIKA WHIYKTUBHOCTH U UX
MpEAHA3HAYECHNUEM.

{o=\\
L__\' HacT KOHCTPYKLVM KaTYLUKA MHAYKTVBHOCTV

YeTaHOBHTE COOTBETCTEHE MEXAY HacTAME HH KATYIICH M H HX
TpeRHAIHAICHAEM.

ObecrednBaloT  IEKTPUYECKOE  COENUHEHHE

Kapxac
C IPOBOKAMI OBMOTKH H BHEIHHM MOHTAXOM

BriBogsr (koHTAKTED) CHyxuT ANA H3MEHEHHA HHAYKTHEHOCTH JIEMEHTA

Sensetca  woHCTpKTHBHOH ocHOBOH  KaTymCH

Hamotxa
M 3AIHINAET BHTKH OT e opManun

VMEHNIAET CONpOTHENENUE MAPHHTHOMY NOTOKY,
Cep, CThb KaTyIUKH, TEM CaMEM
YMEHEINAA HHCIO BUTKOR

4.0Hp€I[CJII/ITe 110 JaHHBIM TOYHOC 4YMCJIO BUTKOB JJIA TOpOHHaHLHOﬁ KaTyIIKH.



{2 \\
=N Bbibop KonvuecTBa BNTKOB

YeTaHOBHTE TOYHOE YHCIO BHTKOE (Haubonee GusKoe 0 3HAMEHHIO) LIA TOPOMTANEHOR KATYIIKH
(guametp Topa 58 MM, ZAuaMeTp BHTKA 8 MM) HHAYKTHEHOCTEIO 1 MIH Ha CephedHHKe
© npoHHIaeMocTeio 600,

Ormer: 40

5.Pe3yabTaThl padoThl B JKypHAaJe.

Laes HypHan paboTbl ¢ MofyneM

Tun a Bpemd BEnCIHEHEA
1

1 3% Q Brbop THNA KATYLKE HEIFKTHEHOCTH 00:00 0

Uncne nenurox | P

2 l)(___ KoHCTPYKTHEHEIE pacteT KaTYIKH HEGYKTHEHOCTH 00:00 ] » ]
3 i‘r_‘;‘ TacTH KOHCTPYEIHE KATYIIKH HHIYETHEHOCTE 00:00 ] . ]
4 l ‘:..;? Bribop EollHHECTEA BEHTEOE 00:00 0 o 0

) Hroro 00:00 Omzd

IIpakTuyeckas padora Ne2.

Hepepac'leT KaTylieK anmaparoB HA HANIPHAKECHUE, OTIUIHOEC OT MaCIOPTHBIX.

Heanb padorbl: HayunThcs nepecunThIBaTh MapaMeTphbl KaTyLIEK HA HAMPSIKEHUS, OTJIMYAIOIIHECs
OT HOMUHAJILHOTO.

TeopeTnyeckasi 4acTh:
[IepecueTt kaTylIek 3JIEKTPUUECKHUX alapaTOB NOCTOSSHHOTO U MEPEMEHHOI0 TOKA Ha UHBIE
3HAYEHMS HAMPSDKEHHS COBEPIIAIOT 110 hopMyam:

- Uz,
Wy = Wy U,

dy, = dy |2

T 1 U2
rae dlu d2 — muaMeTpsl MPOBOIOB 0€3 M3OJIAIMK COOTBETCTBEHHO TpH Hanpspkenmsx Ul u U2.
Korna nepecunthiBatoT KaTyIIKU anmapaToB ¢ OJHOW MPOIOHKUTEILHOCTH BKItoUeHus S31% Ha
JIPYTYIO TIPOJOJKUTEIFHOCTD BKITFOUEeHUS S32% mapamMeTpsl KaTyIIeK BRICYUTHIBAIOT 110

bopmynam:
4[531%
Hd,=d, |==— wy,=w
) d; 1 \[53,% W2 1

4(83,%
2)d,=d; [Z=;w,=w
) 2 1 331%’ 2 1

rae 1) - s annapara nocTOSSHHOTO TOKA;

2) - 715 anmapaToB MEPEMEHHOTO TOKa;

dl, d2 u wl, w2 — nuamMeTpbl IPOBOAOB 0€3 U30JISAIUU U YHCIIO BUTKOB COOTBETCTBEHHO JIJIS
MPOAOJKATEIBHOCTH BKiItoueHust S31 u S32.

Sl o


http://www.elektrikii.ru/_pu/0/19025080.jpg
http://www.elektrikii.ru/_pu/0/37263811.jpg

BbriBatoT cimydan, Kora Hy>KHO BOCCTAHOBHTH OOMOTOYHBIE JaHHBIC KATYIIIKH 10 pa3Mepam
cepaedHuKa. [lyig karymiek nepeMeHHOro ToKa npuBe/ieH rpaduk Ha pucyHke 1, rae mo
TOPU30HTAILHON OCH PACIOOkKeHO 000o3HaueHne (QC — CeuyeHHe MarHUTOIPOBO/IA, MM?, a IO
BEPTUKAIbHON KOJIMYECTBO BUTKOB, Tpuxoasauiuxcs Ha 1B, T.e.
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mciemeam

YroObl paccUuTaTh YUCIO BUTKOB B 1 B, HCIONB3YIOT HAKJIOHHBIC JIMHUH, OJTHA U3 HUX
0003HaYaeT ATUTENbHBIN pexuM padboTsl S1=100%, a gpyras — TOBTOPHO-KPATKOBPEMEHHBIN TIPH
S3=40%.

IIpu pacuere guameTpa MpoBoAa YUUThIBacTC KodhdumueHT 3anonHenns k3. OH noka3piBaeT
OTHOIIICHHE OOIIeH TUIOMIAIU TONIEPEYHOTO CEYCHHUST N30JIUPOBAHHBIX TIPOBOJIOB K ITUIOIIAN OKHA
MarauronpoBoaaQo. KoaddunmeHT 3anomHeHNs 3aBUCUT OT (OPMBI, CEUCHHUS ITPOBOIA, THUTIA
W3OJISIIUK U BUJA HAMOTKU. DTOT KO3 (OULIMEHT onpeensiercs no rpaguky, moKka3aHHOMY Ha
pUC.2, TJe MPOMEXKYTOUHAS IMHUS €CTh CPEe/IHEe 3HAUCHHE K3.
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OnpenenuB MIOMaas> OKHA MAarHUTOMPOBOAA (pric.3) U YMHOXKHB €ro Ha K3, MOTy4aroT II0Ia b
PacIoJIOKEHUsT OOMOTKH:

Qo6M=k3L0h0=k3Q0.
3areM OmpeensaOT KOJTUIeCTBO BUTKOB Ha 1 MMm? muiomaau Qoom:

wO0=w/Qo0m,

rae w0 — KoaIu4ecTBO BUTKOB Ha 1 MM? IUIOIAIU CEUEHUSI OOMOTKH.
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ITo manHOMY 3HaueHuto w0 u rpadukam, MoKazaHHBIM Ha PUCYHKAX 4 U 5, onpeensIoT JuaMeTp
HYKHOTO TpoBoia. Tak Il KOHTAKTOPOB, MATHUTHBIX ITyCKaTeNIeH U pesie 0OBIYHO UCTIONB3YIOT
MpoBoJia B sMaiupoBaHHo# uzossanuu: [13J1, I19B-1, I19B-2.
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I/IHOFI[B., YTOOBI IIOBBICHTh HaaACKHOCTDb pa6OTBI KOHTAaKTOPOB, pa6OTaIOH_[I/IX Ha NICPEMCHHOM
TOKEC, KaTylIKH IMOAKIIIOYAIOT K MOCTOAHHOMY TOKY ITO CXEME PHUCYHKA 6.
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Puc. 6. Cxema BKNIOYEHUS KaTyLLKN
NepeMeHHOro Toka Ha NOCTOSHHbII
¢ 06aBOYHbIM COMPOTUBIIEHNEM

s Kypca 3JICKTPOTEXHUKN U3BECTHO, UTO KaTyIIKa, BKIIIOYCHHAA B CETh IEPEMCHHOI'O TOKa KpOME
AKTUBHOI'O COMMPOTUBJICHUA RK, 06J1a;[aeT CIIC U MHAYKTUBHBIM XK. 0611[6‘6 COIIPOTUBJICHHUC


http://www.elektrikii.ru/publ/diagrmmy/diagrammy_dlja_pereraschetov_katushek_apparatov_na_naprjazhenija_otlichnye_ot_pasportnykh/8-1-0-98
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ZK OIpeJeNsieTcs KaK pe3ysbTaTupyoas (THIIOTEHY3a) B IPSIMOYTOJIbHOM TPEYTOJIbHUKE:

Z =+ RZ + X2
Tok kaTymku OyAeT CIeIyoIHNM:
I = —_—
VRZ + x2

Korna BkitouaroT KaTyuky Ha MOCTOSHHBIN TOK, OHa UMEET JIMIIb AKTUBHOE CONPOTHUBIICHUE, U
TOK OyJIeT paBeH
Ix=U/Rk,

KOTOPBI OKaXETCS B HECKOJIBKO pa3 BhIlIe HOMHHATBHOTO. COMPOTUBIICHHE pe3ucTopa Oyuer
paBHO:

Rp=Up/In.k., e

[H.x. — HOMHHaQJIBHBIN TOK KaTYILIKH;

Up — najicHue HANPsDKEHUST Ha PE3UCTOpE:

Up=Uc — In.k. 1k, TAE

Uc — HanpsHKeHHUE CETH TIOCTOSTHHOTO TOKA,

RK — akTHBHOE COMPOTUBJICHUE KATYILIKH.

[Tprmeps! mepepacyeToB MapaMeTpPoOB KATYIICK MOKa3aHbl B pa3jielie 3K3aMEHAIMOHHBIE BOIIPOCHI.
B sToM pa3zaene MOKHO MOCMOTPETH MPUMEPHI PaCYETOB ApaMETPOB KATYIIKU IPU Mepepacyere ee
Ha HaNpsDKEHUE, OTIIMYHOE OT MACTIOPTHBIX, OMPEISIICHUE TapaMeTPOB KaTYIIKU 10 pa3Mepam
CepJIeYHNKA MarHUTOIIPOBOJIAa U HOMHUHAJILHOMY HANpPsHKEHUIO, a TAKXKE pacyeT 100aBOYHOTO
COIPOTHUBIICHUS, BKIIIOYAEMOT'0 B PA3pPhIB KaTYIIKH IEPEMEHHOT'O TOKA, BKIIFOUCHHYIO Ha
MOCTOSIHHBIN TOK.

IMpakTuyeckas 4acThb:
1. Kamywky, paccuumanuyio na 220 B, umerowyio 880 eumrxos,
HamomawnHyto nposodom I13J1 ouamempom 0,75 mm nepecuumams Ha
nanpsixcenue 36 B
2. Onpedenums 4ucio 6UMKO8 u ouamemp 0OMOmMoYHO20 NPoeoOa
Kamywky koumaxmopa npu nanpsisxcenuu 220 B, eciu uzeecmno
ceyeHue CmepHCHs MASHUMONPo8ood U N10wdaob e200KHA.

Hctounuk:

http://www.elektrikii.ru/publ/raschjoty/pereraschet katushek apparatov_na_drugoe naprjazhenie/7
-1-0-99

IIpakTuyeckasi padora Ne3.
Pacuernl npu nepeMoTKe 00MOTKH CTATOPA HA HANPSI:KEHHS, OTJIUYHbIE OT HOMHHAJIBLHOTIO.

Heﬂb.' Hayllumbc;z npoeodumb pacuenmsl npu nepemonike obmomku cmamopa Ha HanpssiCeHUsl,
omju4Hbsle on HOMUHANIbHOZO.

Teopem uueckasn uacmo.:

[Tpu nepemMoTke 0OMOTKH Ha HOBOE HANpsKEHHE MPH COXPAaHEHUH YaCTOThI BpaIlleHMUS,
IUIOTHOCTH TOKa M MOIIHOCTHU YHCIO 3(pPEeKTUBHBIX MPOBOJHUKOB B a3y

Nuos=Ner Unos® aHOB/ U Acr,
I'me Nyop 1 N¢r — HOBOE 1 cTapoe 4ucio 3 PEeKTUBHBIX TPOBOTHUKOB B Ma3y;
Usos 1 Uer — HOBOE M cTapoe (pazHoe HanpsbkeHue, B;
Quop U A — HOBOE U CTAPOE YUCIIO MapaJlICTIbHBIX BETBEH.
Korna uncno mpoBOJHUKOB B ma3y 0OJbIIOE (HE MeHee 25), TOoMydeHHOE 3HaUCHUE Nyjop MOKHO
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OKPYIIMTh A0 OCJI0T0 YMucia. HpI/I MCHBIIIEM YHCJIC ;[p06Hoe 3HAYCHHUEC MOXHO IIPCBPATUTH B L CJIOC
(wm 6IM3KO0€ K HEMY) ITyTeM M3MEPEHUs YUCIIa IMapauIeIbHBIX BETBEH HOBOM OOMOTKH.
Juamerp npoBoaa 6€3 U30JIALUN TPH

AuopMonnos™Aerllon.crs
1€ Nyypop U Ny cr — HOBOE U CTAPOE YUCIIO DJIEMEHTAPHBIX MPOBOJHUKOB, BXOASIIUX B
3¢ heKTHBHBIN TPOBOJHUK, onpeensercs no puc. 1. Hanmpumep, npu U,,=220 B nuameTp mpoBoaa
d=1,2 mm. IIpoBoas oT HaineHHOM ToUkH 1,2 MM Ha BepTuKaiu 220 B ropu30HTaIBHYIO JTHHUIO,
HaxO0JIUM JIMaMETPHI NPU ApYrux Hanpsprkenusx: 1,57 mm — npu 127 B; 0,92 mm — ipu 380 B.
[TonydeHHble pe3ynbTaThl OKPYIIISAIOT 10 OMKaWIINX 3HAYEHUH TuaMeTpoB. JnameTpbl MpoBOIOB
Y TOJIIIMHY U30JISIIUU ONIPEISISIOT 1o Tadi. 1 u 2.

[IpH ayopNsy pos? ctNon.cr OMPENETCHHBIN O pUC. 1 AMamMeTp yMHOXKArOT Ha Kodddumument kd
(tabm. 3). Hampumep, 1o puc. 1 d=1,2 mm. B ctapoit 00MoTKe acTn3ii.ct=2-2=4, B HOBOI BbIOpaHO
aHoBn3J1.HOB=2'1=2. Ha nepeceuenuu rpadsl 4 u crpoku 2 (tadu. 3) Haxoaum kd=1,41. HoBwrii
nuameTp duo=1,2-1,41=1,68 mm.

Junametp npoBoa 6€3 U30JIALUU 3aBUCUT OT Pa3MEPOB aCHHXPOHHOTO ABUTATENsI U HE IOJDKEH
MIPEBBINIATH 3HAYCHUH, IPUBEICHHBIX B Ta0I. 4.

JuameTp M30JIMPOBAHHOTO IPOBO/IA JOJHKEH OBITh MEHBIIIE IUPUHBI HUIHIA (IpOpe3H) rnasa Ha 1-
1,5 mMm.
[TpoBepka BO3MOKHOCTH pa3MELICHH B 1a3y HOBOW 0OMOTKH MPOU3BOIAUTCS 10 popMyIie

NHOB d21/I.HOBn3JI.HOB/NCszl/[.CTn3H.H0B< 1 b
171€ Ay yop ¥ iy cr — IUAMETPHI IPOBOJIA C U3OJISAIUCH HOBOM U CTApOii OOMOTOK.
IIpakTH4yeckas 4acTh:

DNeKTpOABUTATEh C HOMUHAIBHBIM HanpshkerneM 127/220 B tpedyeTcs mepemMoTtats AJist
UCToNb30BaHus B ceTH HampspkeHueM 220/380 B. Yucno 3¢ppexkTHBHBIX MPOBOIHUKOB B Mazy 22,
YHCJIO MAPAIJIENIbHBIX BETBEN N¢;=2, UUCIIO 3JIEMEHTAPHBIX TPOBOAHUKOB Ny 7=2, TIPOBOJ MAPKU
[13J1, inameTp npoBogHMKA ¢ U30sAUel dy =1,565 MM, THaMeTp IeMEeHTapHOrO IPOBOJHUKA
0e3 n3osnu de,=1,5 MMm.

KoHTpo/IbHO-011¢HOYHOE CpeCcTBO
no MJIK 02.01. Opranusanusi 1 TEXHOJIOTHSI IPOBEPKH IJIEKTPOOOOPYI10BAHUSA

dopma KOHTPOJIS: TEeKYIIUN




THnbI KOHTPOJIbHBIX 3aIAHUI: naboparopHas paboTa

Kpurepun onenkn

Onenka Kpurepun

«OTI4HO» - 5 CTyIeHT BBINONHSET paboTy B MIOJIHOM 00BEME C
co0ur0/IeHIEeM HE00X0IMMOM TIOCIIEI0BATEIILHOCTH
MPOBE/ICHUS OMBITOB U U3MEPEHHIA; CAMOCTOSATEIBHO U
panMoHaIbHO MOHTUPYET HEOOXOAMMOE 000PYI0BAHKE; BCE
OIIBITHI ITPOBOJMT B YCIIOBHUAX U PCIKUMAX, 06€CH€‘-II/IBaIOH_II/IX
MOJTy4YCHUE TIPABUIIBHBIX PE3YJIbTAaTOB M BEIBOJIOB; COOTIOIAET
TpeOOBaHUS IPABHII TEXHUKH O€30MMaCHOCTH; MPABUIHHO U
AKKYpaTHO BBITIOJIHSET BCE 3aITUCH, TAOIHIIbI, PUCYHKH.
Yeprexw, rpadyKu, BEIYACICHUS; TIPABUIIBHO BBITOIHSACT
aHaJIN3 TIOTPEIIHOCTEH.

«Xopouo» - 4 CryneHTOM BBIIOJIHEHbI TPEOOBAHUS K OLIEHKE 5, HO OBbLIO
JIOTIYIIIEHO JIBa-TPpU HEJ0UeTa, He Oosiee 0HON Herpyooi
OIIMOKYU M OJJTHOTO HEJloYeTa.

«Y 1OBJIETBOPUTEIBHOY - 3 CraBurcs, ecii paboTa BBIIOJIHEHA HE TIOJIHOCTHIO, HO 00BeM
BBINOJIHEHHOM €€ 4aCTH M03BOJISET MOJIyYUTh IPaBUIbHBIN
pe3yJbTaT U BHIBOA; UJIU €CIIU B XOJI€ POBE/ICHUS OIIbITa U
U3MepeHus ObUIU JIOMYIEHb! OLIHMOKH.

«HeynoBnerBoputenbHo» - 2 CraBurcs, eciiu paboTa BHIIIOJHEHA HE TOJHOCTHIO MU
00BbEeM BBINOJIHEHHON 4acTH paboT He M03BOJISET C/eaTh
MpaBWJIbHBIX BBIBOJIOB; WJIM €CJIM OMBITHI, U3MEPEHUS,
BBIUUCIICHUS], HAOJIOCHUS IPOU3BOIMIINCH HEMTPABUIIBHO.

JlaGopaTopHnas padora Nel
HCCJEJOBAHUE IIJIABKHUX ITPEJJOXPAHUTEJEN
1.1. Ilenv pabomui:

1.1.1. O3HaKOMUTBCS C KOHCTPYKIIMEN U TEXHUYECKUMH JTaHHBIMU
HU3KOBOJIBTHBIX Ipenoxpanureneit tTunos [1P-2, ITH-2, ITH/A-2, ITPC, HITH-60.
1.1.2. CHATh BpEMITOKOBYIO XapaKTEPUCTUKY IJIABKOI BCTaBKU U
CPaBHUTH €€ C paCUETHOM.

1.3. I[Tnan pabomei.

1.3.1. U3yunTh TEOpETHUUECKHE CBEACHUS U KOHCTPYKIIMH HU3KOBOJBTHBIX MPEJOXPaHUTENCH
10 UMEIOIUMCS 00pa3iiaM, TuTakaTaM U CIIPaBOYHOM JTUTEPATYPE.

1.3.2. CHATh BpEMATOKOBYIO XapaKTEPUCTUKY MEAHOM KPYIJIOW BCTABKU ISl PA3IMUHbBIX
CEeYeHNH BCTaBOK.

JIist cHATUS JaHHOW XapaKTEPUCTUKH HE0OX0IUMO coOpaTh cXeMy
puc. 1.2.
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Puc. 1.2.

B nepxxatenb npenoxpaHuTessl YCTAaHOBUTH TIaBKYyI0 BCcTaBky Ha 0,5-1,0 A(ipu oTCyTCTBUU
MOCJIEAHUX PEKOMEHJIyEeTCs HallauBaTh OTPE3KH OJHOXKUIJIBHOI'O MEIHOIO MPOBOJAa HEOOXOAUMOIO
CeueHUs1, Ha HEUCIIPaBHYIO IJIaBKYIO BCTaBKY). Bximtouuts cekynnomep tym6nepom Bri. CEK. [Ipu
HEHYJIEBBIX MOKa3aHMUSIX CEKyHJOMepa MpPOU3BECTU cOpOC OJHOMMEHHOW KHomkou. Tymbnep SA6
JIOJKEH HaXOJUTHCS B HIDKHEM IMOJIOKEHUH, TIPU KOTOPOM TOK Harpy3Ku 4epes MpeoXpaHuTeNlb He
npotekaeT. Bkimounts Tym6iepom JIATP u nocTeneHHo yBenuynBasi HalpspKEHUE, 1M0/1aBaeMoe Ha
noHrkaomuil tpancgopmarop T1 ycTaHOBUTH HEOOXOAHMMYIO BEIUYHHY TOKA. 3a(UKCHPOBATH
MoKa3aHusi TMpuOopoB. 3arem TyMmOnepoM SA6 TMEpPEeKIIOUUTh LEMb HAa HCCIETYyeMbI
npenoxpanutens Ilp. CekyHaomMep HayHET OTCUET M OCTAHOBUTCS TpPU MEPEropaHUM HUTHU
IpeloXpaHuTeNsl. 3anucarh MOKa3aHUS CEKyHJOMepa U 3aTeM OOHYJIUTh MHJMKATOPbI KHONKOMN
"Copoc". TloBTOpUTh OMBIT MpPHU PA3TUYHBIX BENIWYMHAX Toka. JlaHHble 3aHecTd B Tabm. 1.1. u
paccumTaTh TEMIEpATypy IUIABJICHUS IO GopMyIIe:

S2
T ——— 10°<C,
12

r/ie S - CeueHHe BCTABKH, MM’
I - 3Ha4yeHne ycTaHaBIMBAEMOro TOKa 1o 1mkaie, A

Pe3ynbTate! onbiTa
Tabnuna 1.1.

Tok Harpy3kuy, IH, A

Iloxazanue CCKYHIOMCPaA t, CeK

PacuerHas Temneparypa miasiaenus t. °C

1.3.3. Ilo nanubIM onbiTa 11.1.3.2 TOCTPOUTH B OAHOM MaciuTabde
BPEMSTOKOBBIE XapaKTEPUCTUKH, CPABHUTH UX U CJEJIaTh BBIBOJIBI.

1.4.Konmponvhsie 6onpocsi.

1.4.1. HazHaueHue npeaoxpaHuTesen.

1.4.2. TpeboBaHuUs K MaTepuaty Jjs MJIaBKUX BCTABOK.

1.4.3. HaznaueHue MeTaJITypruyeckoro 3gpgexra B IpeJoOXpaHUTENIX.

1.4.4. OcoGeHHOCTH PabOTHI MPEIOXPAHUTENS MPH "TOrPaHUYHOM" TOKE.

1.4.5. OcHOBHBIEC MapaMeTPhI MPEIOXPAHUTEIICH.

1.4.6. Cxema BKJIIOUEHHUS IIPENOXPAHUTENEHN B 3AIUIIAEMYIO LIEIb.
JlabGoparopHasi padora Ne2

NCCIEJOBAHUE KOHTAKTOPOB IIOCTOAHHOI'O U MTIEPEMEHHOI'O



TOKA
2.1. IJenv pabomur.

2.1.1. O3HaKOMUTBCS C TEXHUYECKMMHU JAHHBIMU U U3YUYUTh KOHCTPYKLMIO KOHTAKTOPOB U
MarHuTHBIX ITyCKaTeslel epeMEHHOro TOKa.
2.1.2. UccnenoBaTth MarHUTHBIE IIyCKATENIN [IEPEMEHHOIO TOKA.

2.3. IInan pabomeoi.

2.3.1. U3yuuth yCTpONUCTBO, HA3HAUYECHUE KOHTAKTOPOB U MAarHUTHBIX
mycKaTesiel U KX CUCTEM.

2.3.2. Jlns uccneaoBaHus CBOMCTB MarHUTHOTO IyckaTels nepeMeHHoro toka [IMJI-110 ¢
HOMUHaJIBHBIM HanpsbkeHrem katymku 110B, 500y
Heo0X0IMMO cobpaTh cxemMy coriacHo puc. 2.1.

P nMvn-071
e 110B
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HL1 + j
Puc. 2.1.

BxmrouuThs CcTEHI, 3aTeM BKIOYHNTL MCTOYHHMK nuTanust 24B m manee JIATP. YBennuuBas
BEJIMYMHY T0/IaBa€MOT0 HAMPSHKEHUS KOHTPOJIUPOBATH MOKa3aHUs MPUOOPOB U 3a(pUKCHUPOBATH UX
B MOMEHT, KOTJIa SIKOPh BTSHETCS B KAaTYIIKY. 3aUKCHUpPOBATh BETUYMHY PE3KO M3MEHUBIIETOCS
TOKa. 3aTeM JOBECTH HaIpshKEHUE JO HOMUHAJIBbHOW BenuuuHbl 110B M BHOBBH 3aMepuTh TOK B
KaTymike. 3aTeM YMEHbBIIATh HANPSOKEHHE 0 MOMEHTa OTHYCKaHUs sKopsA. 3adUKCHPOBATH
BEJIMYMHY TOKa U HAIPSHKEHUS B OTOT MOMEHT (B MOMeHTHI nepekitodenus JIATPa npuaepxuBath
MajgblleM KHOIKY SIKOpsI TyCKaTels, OOecCredrBas €ro MPUTSIHYTOE IOJIOKEHUE Ha MOMEHT
KpaTKOBPEMEHHOTO o0ecTouMBaHMs Karymiku). JlanHbeie 3aHectd B Tabn. 2.1. [ToBTOPUTH OMBIT
HECKOJIbKO pa3. Bo n3bexxanue meperpeBa KaTyIIKH MTyCKaTeNs HE TOMYCKaTh ITUTEIHLHON pabOThI
KaTYIIKH C HEBTSIHYTHIM SIKOPEM, a TaKKe HEOOXOIUMO JIeIaTh May3y MEKy OMbITAMHU.

Pe3ynbTaTe! onbiTa
Tabauna 2.1.

Hanpsoxenus cpabarsiBanus Ucp., B

TOK IIp1 HEBTSAHYTOM SIKOpPE B OIIBITE
Ha BKJIoYeHue Icp., A




Tox mpu BTSAHYTOM SIKOP€ B OIBITE HA
BKIIfOUcHHE IBKI., A

Hanpsxenue Bo3Bpara, B

2.3.3. [IpousBectu pacyer napaMmeTpoB MyCKATEIS MO CICTYIOIINM

dbopmynam:
Koaddumnuent Bo3Bpara:
Ke = Us/Ucp.

KpaTHOCTB ITyCKOBOT'O TOKa K HOMHHAJILHOMY:
K = Icp/Inom.

HomuHanpHag akTUBHAS MOIIHOCTD :
Prnom. = IR, Bm.

HomunanbeHas nmojgHas MOIIHOCT KAaTYIIKHU:
Suom. = Inom.Unom., BA.

[TyckoBast moyiHasi MOIITHOCTh KaTYIIKU:
Sn = Icp.nom. Unom.,BA.

2.3.4. JIns uccneqoBaHus CBOMCTB MarHUTHOTO IyckaTess nepeMenHoro toka [IMJI ¢
HOMUHAJIBHBIM HanpsbkeHuem katymku 220B,501
Heo0X0IMMO coOpaTh CXeMy COTIIacHO puc. 2.2.

GH
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p— MMI1-071
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Y, Puc. 2.2.

Hanee paboTa BBIMOTHSAETCS AHAJIOTHYHO NPHUBEACHOW BHINIC. BKIIOYNTH CTEHI, 3aTeM
BKJIIOYUTh MCTOYHUK muTaHus 24B u panee JIATP. VYBenuuuBas BeNIMUMHY [OJaBa€MOIO
HaIpsDKEHUS KOHTPOJIMPOBATh MOKa3aHUs MPUOOPOB U 3aUKCHPOBATh X B MOMEHT, KOT/Ia SIKOPb
BTSHETCS B KATYIIKy. 3adUKCUPOBATh BEIWYMHY PE3KO W3MEHHUBIIETOCS TOKa. 3aTeM JIOBECTH
HanpspKEHUE 10 HOMHUHAIbHOW BenuuuHbl 220B M BHOBH 3aMepUTh TOK B KaTyIIKe. 3aTeM
YMEHBIIATh HaIpsSKEHUE J0 MOMEHTa OTIMYyCKaHUsl sikops (B MOMeHTHl nepexmoueHus JIATPa



MPHUACPKUBATH MANBIIEM KHOIKY SKOPsl IycKaTels, o0ecredynBas ero MpuTsSHYTOe MOJOKEHUE Ha
MOMEHT KpPAaTKOBPEMEHHOTO0 OO0EeCTOYMBAHHUS KaTylIKH). 3aQUKCUpOBAaTh BEIUYMHY TOKa U
HanpsDKEHUs B 3TOT MOMEHT. JlanHbple 3aHecTd B Ta0i. 2.1. [ToBTOpUTH OMBIT HECKOJIBKO pa3. Bo
n30exaHue IeperpeBa KaTYIIKM IIycKaTelas He JOMYyCKaTh JIMTEIbHOW pPabOThl KaTYHIKH C
HEBTSHYTHIM SKOpPEM, a Tak)Ke HEO0OXOIuMO JeNaTh May3y MEXIy omnblTamu.Pe3ynpTarhl ombiTa
3aHecTH B Ta0J. 2.2. ¥ MPOU3BECTHU PACUYEThI, KaK U B MPEbIIYIIEM OIIbITE.

Pe3ynbTarhl omnbiTa
Tabnuua 2.2

Hanpsioxenus cpabareiBanus Ucp., B

TOK 1pu HEBTSIHYTOM SIKOPE B OTIBITE
Ha BKiroyeHue Iep., A

Tox mpu BTSAHYTOM SIKOPE B OIBITE HA
BKJIfoUcHHE IBKI., A

Hanpsxenue Bo3Bpara, B

2.3.5. Jlns uccnenoBaHus CBOMCTB MPOMEKYTOUHBIX pejie IOCTOSHHOTO TOKA C
HOMUHAJIbHBIM HanpsKeHHUeM KaTylku 24B Heo6Xxo1umMo coOpaTh cXeMy COrJIacHO puc. 2.3.

Brn.24B
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Puc. 2.3.

Jlanee paboTa BBINOJHSAETCS aHAJIOTMYHO NMPUBEIACHHON BBILIE (HAMpsDKEHUE, M0JaBacMoe
Ha Karymky pene wusmensercs JIATPowm). PesymbraTsl u3mepenmii 3aHectu B Tabn. 2.3 u
MIPOM3BECTH PACUYeThl KaK U B MPEIbIAYHIEM OMNbITE (KpOME HOMUHAIBHON M IYCKOBOM MOJHOM
MOIITHOCTH).

Pe3ynbTaTe onbiTa
Tabnuma 2.3

Hanpsioxenus cpabareiBanus Ucp., B

TOK Ipu HEBTSHYTOM SIKOPE B OIBITE
Ha BKiItoyeHue Iep., A

Tox mpu BTSHYTOM SIKOP€ B OIBITE HA
BKJIIOYeHHe [BKII.,A




| Hanpsikenne Bo3pata, B | | | |

2.3.6. OnpenenuTh 3aBUCUMOCTD TOKA, MOTPEOIIEMOTO KaTYIIIKOMN
KOHTAaKTOpa, IyCKaTels OT BEJIMYMHBI BO3IYIIHOTO 3a30pa. BennuuHa 3a30pa MEHsAETCS 3a CUET
HEMarHUTHBIX MPOKJIAJ0K, TOMEIIAEMbIX B pabouuit
3a30p MarHUTHOM CUCTEMBI IycKaTessi, KOHTakTopa. ONbIT MPOBECTH IS

PasHBIX TOJIIMH HEMAarHUTHBIX MMPOKJIAJ0K. Pe3yIbTaThl OMBITOB 3aHECTH B
Tadmn. 2.4.

Pe3ynbTaTe! onbiTa
Tabmauua 2.4

TosmmHa TPOKIATKH, MM

Tok, moTpeOsiemMblil KaTylnIKou, A

2.4. KoumponvHhble 60npocol

2.4.1. HazHaueHHe KOHTAaKTOPOB U MATHUTHBIX ITyCKaTEJIEH.

2.4.2. KOHCTpyKIIMM KOHTAKTOPOB U MarHUTHBIX ITyCKaTeeH.

2.4.3. HaznayeHue TEIIOBOTO PeJie B MATHUTHOM ITyCKaTede.

2.4.4. HapucoBatb cXxeMy ylpaBJI€HHUS IIyCKOM aCUHXPOHHOI'O IBUraTeNsl ¢ IOMOIIbIO
MarHMTHOI'O IIyCKaTeJsl.

JlabGopaTopHas padora Ne3
NCCIEJOBAHUE DJIEKTPOMATHUTHOI'O PEJIE BPEMEHU
3.1. l]env pabomui.

3.1.1. I3yuuTh KOHCTPYKIIMIO U MPUHIUI JAEUCTBUS AJIEKTPOMArHUTHOTO PeJie BPEMEHH.
3.1.2. OcBouTh CIIOCOOBI HACTPOIMKH pesie BpeMEHH Ha 3aJaHHYIO BBIIEPIKKY BPEMEHH.
3.1.3. MccnenoBath BAUSHUE HAIIPSHKEHUSI HA pabOTy pesie BpeMEHHU.

3.3. I[Inan pabomeoi.

3.3.1. I3yuuTh KOHCTPYKIIMIO ¥ IPUHIUI JAEUCTBUS peie BpEMEHU
BJI-69.

BHUMAHMUE! Heo6x0aumo BBIHYTh pejie U3 KOJIOAKHU U Ha

3.3.2. JIns uccnenoBanus cBOMCTB pese BpemeHu BJI-69 HeoOxoaumo coOpaTh cxemy COTrJIacHO
puc. 3.1. Tymb6nep SA4 ciayXuT nis OJHOBPEMEHHOTO 3aIlyCKa JJIEKTPOHHOTO CEKyHAOMEpa M
CaMoro peiie BpeMEHH.

[Tocne BKIIIOYEHMS CTEHJA cxeMma rotosa K mycky. IIpousBectu BkitoueHuE cxeMbl TyMOJIepoM
SA4. Cexynnomep OyaeT MpOM3BOAUTH OTCUET BPEMEHH JJO MOMEHTa cpabaThIBaHUS pelie BPEeMEHHU.
3aHecTH MoOKa3zaHUsl ceKyHaomepa B Tali. 3.1, BeIkiIouuTh TyMOnep SA4, OOHYIUTH MOKa3aHUS
CeKyHJOMepa M TOBTOPUTH OIBIT MPH PA3IUYHBIX YCTaBKaX BpEMEHU (yCTaHaBIIMBACTCS
MepeKIIoYaTesIIMI Ha JIUIIEBOM maHenn pese Bpemeru BJI-69).
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Puc. 3.1.

Pesynbrath! onbiTa
Tabmuma 3.1.

YcraBka BpeMeHH tycT., ¢

Bpewms cpabatsiBanus tep., ¢

[TorpemHocTs cpabarbiBaHus t, €

OTHOcHTENbHASI IOTPEMIHOCTH t, %

3.3.3. 1o pe3ynbTaram U3MEpPEHUI MPOU3BECTH pacUeT MOTPEITHOCTH cpabaThIBaHUS pelie
BpEMeHH 110 GopMyIie:
At = /tyem. - tep./, c.

Paccuurats OTHOCHUTCIIbHYIO NIOTPCHIHOCTD 110 (bopMyne:

OrnpeaenuTh CpeHIO OTHOCUTEIBHYIO TTOTPENTHOCTD 10 (hopMyJIe:
tep.
Acp = ------ ,
n

TJ€ N - YUCTIO UBMEPEHUN.
3.3.4. [Ipou3Bectu U3MepeHus u pacuetsl no m.a. 3.3.2 u 3.3.3
IIPY IOHV>KEHHOM HAIIpSDKEHUN MTMTaHUs KaTyluku pesne Bpemenu BJI. J[anHble n3mepenuil 3aHecTi
B Tabm. 3.2.
Pe3ynbTaTe! onbiTa
Tabnuua 3.2.

VYcraBka BpeMeHH tycT., C

Bpewms cpabatbiBanus tep., ¢




[TorpentHocTh cpabaTeiBaHusA t, C

OTHOCHUTENBHAS TOTPEHIHOCTS t, %

3.4. KonmponvHvie 6onpocul.

3.4.1. Uto Takoe BpeMs TpOraHus dJIEKTpoMaraura’?

3.4.2. B yeM 3aKiIt04aeTcsi MPUHLIUIT MArHUTHOTO JeMiipupoBaHus?

3.4.3. C Kakoi 11eJIbI0 MAarHUTOMPOBO/T PEJIE BPEMEHHU U3TOTOBJICH
LIEIbHBIM U3 MaTepuaia ¢ MaJlbIM yJEJIbHBIM COIIPOTUBIECHUEM U MajIon
KO3PLUMUTUBHOU CHIJION?

3.4.4. KakoBo Ha3Hau€HHWE MAaCCUBHOU TUIIb3bI?

3.4.5. Kakum 00pa3oM MOKHO PETyIUPOBATh BbIIEPKKY BpEMEHH cpabaThIBaHUS pejie
BpEMEHU?

JlaGopaTopHas padora Ned
HNCCIEJOBAHUE ABTOMATHUYECKOI'O BBIKJIFOYATEJIA

4.1. I]env pabomui.

4.1.1. U3yunth ycTpOMCTBO, KOHCTPYKLIUU U IPUHIUII ACHCTBUS aBTOMATUYECKUX
BBIKJTIOYATEIICH, MPUMEHICMBIX B CHCTEMaX 3JICKTPOCHAOKEHUS U B JICKTPOIIPUBOIAX.

4.3. I[Inan pabomeoi.

4.3.1. Ins uccneioBaHusl CBOMCTB aBTOMATHYECKOTO BBIKITFOYATES
A63-M Heobxomumo cobpaTh cxemy puc. 4.1.

Puc. 4.1.

OCO0EeHHOCTb ATOT0 aBTOMAaTa COCTOUT B TOM, YTO OH HE UMEET TEIJIOBOTO pacLeUTeNs, a
TOJIBKO PacleNuTelb MAKCUMAJILHOTO TOKA.
4.3.2. Bxirounts JIATP 1 nnaBHO yBenuuuBasi TOK Harpy3KH 4epes
aBTOMAT, 10OUTHCS cpabaThIBaHUSI MAKCUMAJIbLHOM 3alUThI. 3a)UKCUPOBATh
[IOKa3aHus amnepMerpa. 3ateM BepHyTh perynarop JIATPa B monoxenue
MIN u ycTaHOBUTH pbI¥ar BeIKItoUaTessd B monoxkenue "0". Jlasee BHOBb

BKJIIOYMTH aBTOMAT U IOBTOPUTH OMBIT HECKOJIBKO pa3. [Tokazanus npubdopa Al 3aHectu B TabnuILy
4.1.



BHUMAHUE! HE JOITYCKATbD JUIMTEJIbHOM PABOTEI ABTOMATA B PEXXVME
ITEPEI'PY3KH, bJIN3KUX K TOKY CPABATBIBAHUSL. ITOCJIE KAXIOI'O
CPABATBIBAHUA AEJIATD ITAY3Y 5-mun JIS1 OCThIBAHM A KATYIIKU
PACHEIIMTEJIA!

PesynbTarhl ombiTa
Tabnuua 4.1.

3HaueHue Toka 3HavyeHre TOKa Harpy3KHu, P KOTOPOM CpadaThIBaeT aBTOMAT

YCTaBKH
| | | | | | |

4.4. Konmpoavhwvie 80npocul.

4.4.1. HazHaueHue BO3IYILIHBIX BBIKJIIOYATEICH.

4.4.2. TlonsTue o BpeMeHU cpabaThIBaHHs aBTOMaTa.
4.4.3. OCHOBHBIE y3JIbl aBTOMATOB U UX HAa3HAYEHUE.
4.4.4. ®yHKIMHU U BUABI pPaCLICIUTENCH.

4.4.5. [IpyHuMM rameHus: Ayr'u B aBToMare.

4.4.6. Bun xapakTepuCTUKU TEIUIOBOTO PACIICITATEIS.
4.4.7. OcHOBHBIE TapaMeTPbl BO3AYLIHBIX BBIKJIIOUATENIEH.

JlaGoparopHasi padora NeS
HNCCIIEJOBAHUE PEJIE MAKCUMAJIBHOI'O TOKA

5.1. {env pabomui.

5.1.1. O3HaKOMUTBCS C KOHCTPYKLHAMH IEKTPOMArHUTHOTO peie
MaKCHMaJIbHOTO TOKA.

5.1.2. IIpon3BecTy NpOBEPKY U CHATHE OCHOBHBIX XapaKTEPUCTUK
peiie MaKCUMalbHOTO TOKA.

5.3. I[Inan pabomei.

5.3.1. CoOparp cxeMmy [uisl UCCleOBaHUs pese MakcuMmanbHoro Toka tuna PT-40 (puc. 5.3.).
VYcraHoBUTh TpeOyeMylo BEMYMHY TOKa ycTaBKulycT., mepemeras peryisTop pene. BriarouuTh
CTEH/I, 3aT€M BKJIIOUUTh UCTOYHUK NuTaHus 24B onHommeHHBbIM TymOnepom. Bximouuts JIATP u
YBEIUYMBATh TOK HArpy3kKu /10 MOMEHTa cpabaThIBaHUS pejle MAaKCUMaJIbHOTO TOKa (MHAWKATOP
MoracHeT), 3apUKCUpOBaTh BEIMYUHY TOKa cpabaTbiBaHus Icp. 3aTeM yMEHbBIINTh BEIUYUHY TOKA
70 MOMEHTa OTIyCKaHWs pese (MHAMKATOp BHOBBH 3aropurcs). 3adUKCHpOBaTh IOKa3aHUS
amnepmetpa [Bo3Bp. [IOBTOPUTE ONBIT HECKOIBKO pa3 MIPH OJJTHOM 3HAYEHUU TOKA yC




)
o tzlé Praon |

Puc. 5.3.
TaBKU U 3aT€M TaKKe IPH JPYIHX BEIUYMHAX TOKA yCTaBKU. JlaHHbBIC 3aHecTH B Ta0u. 5.1.

Pe3ynbTate! onbiTa
Tabmuua 5.1.

Iycr Icp. Icp.cp. [BO3BD. IBO3Bp.CP Ks ,%

1 2 3 1 2 3 1 2 3

Icp.cp. - cpeHss IO TpeM N3MEPEHUSIM BeJIMYMHA TOKA CpabaThIBaHU:

Iep +Icp + Icp
Icp.cp. = —--mmmmmmmmmeeeee A
3

]6038p.Cp. - CpCaHsAA IO TPEM U3MEPCHHUAM BCJIIMYHMHA TOKA BO3BpaTa:

Iso3ep. + [6o36p. + l6o36p.
16036p.cp = -------==-mmmmm e , A.
3

5.4. Konmponbhbie 60npochi.

5.4.1. 1ns yero npegHa3HauY€Hbl MAaKCUMAaJIbHbIE TOKOBBIE Tele?

5.4.2. Kakum 006pa3om perynupyercs TOK cpadaThIBaHUS Y SJIEKTPOMAarHUTHBIX MaKCHMaIbHBIX
TOKOBBIX pene?

5.4.3. [Touemy kod(ppuiineHT Bo3Bpara y peie MEHbIIE e THHUIIHI?

5.4.4. Pacckazarh NpUHLNI JEUCTBHS pelie MAaKCUMAJIBHOTO TOKA.

5.4.5. PacckasaTh NPUHLMI ACHCTBUS CXEMbI BKJIIFOUEHHUS peJie MAKCUMAJIbHOTO TOKA JJIsl
3alIUTHl aCHHXPOHHOTO JABUTATENsl OT TOKOB KOPOTKOTO 3aMbIKAHUA.

JlabopaTopHasi paGora Ne6
HNCCIEJOBAHUE TEIIJIOBOI'O PEJIE
6.1. Llenv pabomsi

6.1.1. O3HaKOMHUTBCSA C KOHCTPYKIUSIMU TEIJIOBBIX PEJIE.
6.1.2. I3yunTh NpUHLUI AEUCTBUS TEIUIOBBIX pEIIE.




6.3. Ilnan pabomul.

6.3.1. B kauectBe uccieayemoro npumensierca peiae TPH-10 ¢ HomunansHoMycTaBKo# Toka 0,8
A. Jlns uccreoBanust HEOOXO0AMMO cOOpaTh cXxeMy Ha puc. 6.2.

—Brn.CEK—, +

— [

—Clipoc ——

Paspet GEK
A

RS +

+5B R

0-988c
SAM \ KA SAS

+

0-9,98¢c

Puc. 6.2.

T.x. BpeMst cpabaTbIBaHUS pejie U3MEPSIETCsl 1eCATKAMU CEKYH/l UJIM MUHYTaMH, TO MOXHO B
Ka4yecTBE CEKyHJ0Mepa MCI0JIb30BaTh HAPYUHbIE Yachl (IIPU ATOM YacTh CXEMBI C CEKYHI0MEPOM He
HyxHa). Pabory Haumnator ¢ BkitoueHus JIATPa u perynaropoMm ycTaHaBIMBAIOT HEOOXOAUMYIO
BEIMYMHY TOKa Harpy3ku. 3areM oTkiouyatoT JIATP, oOHyISIOT MOKa3aHUs CeKyHIOMepa U Mocie
nay3bl, HEOOXOIMMOM AJIi OCTBIBaHHUS TEIJIOBOIO 3JEMEHTA pejie BHOBb BKItouaroT. CekyHaoMep
HauMHaeT OTCYeT W OCTaHaBIUBAaeTcs Iocie cpabarbiBaHus pene. Bo u3bexaHue mneperpesa
TerioBoro aieMenTa pene JIATP cnenyer cpa3y OTKIIIOUUTS.

[lepen mNOBTOpOM SKCIEpUMEHTa HEOOXOAWMO CleNaTh May3y Uil IOJHOTO OCThIBaHHUS
TEIJIOBOTO DJIEMEHTA pejie U 3aTeM BEPHYTh €ro B MCXOJHOE COCTOSHHWE Ha)XKaTHeM BO3BpaTHOU
KHOIIKM. 3aTeM YyCTAaHaBIMBAIOT JPYIyl0 BEIWYMHY TOKAa HAarpy3KM U TIOBTOPSIOT BBILIE
NIpUBE/ICHHbIE AelcTBUA. [laHHbBIE, IOJyYeHHBIE 1O MOKa3aHUSIM MPUOOPOB, 3aHOCAT B TAOIMILY U
CTPOAT 3aBUCUMOCTb BPEMEHHU CpabaThIBaHUs TEMJIOBOTO pelie OT TOKA Harpy3KH.

JlomyckaeTcsi JONOJHUTH cXeMy J1a0b0paTopHOM paboThl, BCTPOUB KOH-

TaKT MarHUTHOTO ITycKaTess ¢ pabounM HanpsbkeHueM katymku 220B mexnay BeixogoMm JIATPa u
MEPBUYHON LENbI0 MOHMKAOIIEro TpaHcpopMmaTopa, a ero Karylky 3amnuraTh oT rHe3n 220B B
6moke TPH uepe3 pa3MbIKaromMii KOHTAKT TEIJIOBOro peie (mpu 3ToM SA2 HyXHO Oyner
BKJIIOUNTH). Te€M caMbIM JIOCTHTaeTCsi aBTOMAaTUUYECKOE OTKIIIOUEHUE HArpy3KH MpHU cpadaTbIBaHUU
TEIUIOBOTO pene. B menp ke CceKkyHIoMepa B3aMEH KOHTAaKTa TEIUIOBOTO pEJi€ BKIFOYAETCS
3aMBIKAIOIIUN KOHTAKT ITyCKaTes.

6.4. Konmponvhusie onpochi.

6.4.1. Kakue Bupl OMMETAUIMYECKUX TIACTHUH MPUMEHSIOTCS B TEIJIOBBIX pese?
6.4.2. Kak perynupyercsi TOK cpabaTbIBaHUS TEILIOBOTO Pelie C HETOCPEICTBEHHBIM U
KOCBEHHBIM HArpeBom?
6.4.3. Kak 3aBUCHT BeTUYHMHA MPOTrH0a MIACTUHBI OT €€ JUIUHBI U
TOJIIUHEI?

JlabGoparopHasi padora Ne7
HNCCIEJOBAHUE TUPUCTOPHOI'O PEI'YJATOPA HAIIPAKEHUS (TPH)

7.1. L{env pabomul.



7.1.1. I3y4nTh NpUHIUI JEUCTBUS THPUCTOPHBIX PETYIATOPOB HAMIPSKEHMUS.
7.1.2. UccnenoBaTh cXxeMy YIpaBICHHUS TUPUCTOPHOTO PETYIISATOPA HAPSIKEHUS.
7.1.3. UccnenoBath CBOMCTBA TUPUCTOPHOTO KAK AIETPUUYECKOrO ammapara.

7.3. I[Inan pabomei.

7.3.1. CobGepuTe cxemy coriacHo puc. 7.1.
7.3.2. Bxmtouute ceTeBoW BbIKIOYATENb SAl, IpoBepbTE HAIMUME HANPSIKEHHUS B CETH 110
CBCUEHHUIO MHIMKATOPHOM JIaMITbl. 3aTeM BKJItoUnTe HamnpsbkeHue nutanus TPH tymOiepom SA2.
7.3.3. CHATH ocIMILIOrpaMMbl CUTHAJIOB Ha Bbixojne O0imokoB 'OU, CC, B®U u Ha Harpyske B
HECKOJIbKUX MOJIOKEHUSX MOoTeHuuoMeTpa R4, B TOM uuncie npu MUHUMAaIbHOM U MaKCHUMaJIbHOM
HANpsOKCHUM Ha Harpy3ke (TOYKM TMOAKIIOYEHHS OcIuiorpadga mokasanel Ha puc.7.l,
HNOJKJIIYEeHHE ocluiorpada K Harpyske ciieayeT MpPOM3BOIUTH Yepe3 JENUTENb HAIPSDKEHHS).
Hanpsokenne Ha nBmxke R4 m3mepsaTts Tectepom nmbo ocumsutorpadom. Ilo ocrmuiorpammam
OIpeJIeJINTE COOTBETCTBYIOIINE YIJIbl OTIIUPAHUS TUPUCTOPOB.
7.3.4. CHUMUTE PETYIUPOBOYHYIO XapaKTEPUCTUKY TUPUCTOPHOTO PErYJISTOpA HAPSKEHUS
Un=f(U3) . U3 u3MepsaTh C MOMOIIBIO TECTEPA.
7.3.5. dns 2-3-x 3Hayenuit U3 mo JByM TOYKaM CHUMMUTE BBIXOJHBIE XapakTepucTuku UH =
f(In).
7.3.6. Ilo oxOHUaHUU ONBITA OTKIIOUYUTH TyMOIep SA2 u ceTeBoil BhIKItOUaTenb SA1.

7.4. KonmponvHwvie 6onpocul.

7.4.1. Paccka3aTh NPUHLIUI ACHCTBHSI THPUCTOPHOTO PETrYJIATOPA HAMIPSKESHUSL.

7.4.2. Paccka3aTb NPUHLMI JEHCTBUS CHCTEMBl YIPABICHHUS THUPUCTOPHBIM PETYJISATOPOM
HaTPSOKCHHUS.

7.4.3. C kakol LENbI0 NPUMEHSETCS TaJlbBaHWYECKas pa3BA3Ka CHIIOBBIX M YIPABISIOMIMX
nenen?

7.4.4. Jlna yero HeoOXOAMMa CHHXPOHM3ALMS YIPABISAIOIIMX MMIIYJbCOB C CETEBBIM
HanpspkeHueM?



I'ocynapcrBenHoe npodeccnonaibHoe 00pa3oBaTe/ibHOE YUpexKIeHne

/,_ i ) «CBIKTBHIBKAPCKHMH J1eCONMPOMBIILIEHHBI TEXHUKYM»
'—"?Lm-.'."_,.' o «CBIKTBIBKapca BOP MIPOMBILUIEHHOCHT TEXHUKYM»

T YIKCHKACO BEJNOJaH KAaHMY YUpEeKICHUE
PACCMOTPEHO YTBEPJIKAIO:
Ha 3acemannu MK 3aM. qupekTopa
«[IpodeccronabHOTO UKITa» M.A. Apuep
IIpoTokon Ne 1 ot «31» aBrycra 2021 r. «31» aBrycra 2021 r.
[Ipencenarens MK O.B. Hcakosa

KoHTpO0/1bHO-0LIeHOYHOE CPEeICTBO
ITo M/IK 02.01 Opranu3anmsi 1 TEXHOJIOTHS IPOBEPKH JIEKTPO0OOPy10BaAHUS

dopma KOHTPOJIS: MIPOMEKYTOUHAS aTTEeCTalUs
®opMa NpPoOMe:KYTOUHOI aTTeCTALMU: 9K3aMeH
THn KOHTPOJIBLHOIO 3a/1aHUS: OuneTsl

Kputepun onenkn

Onenka Kpurepun

«OTangHo» - 5 1. 1aH OJIHBIN OTBET HA OCHOBE U3YYEHHBIX TEOPH;
2. MaTepua MOHAT U OCO3HaH;

3. MaTepuan U3JI0KEH B ONPEIEIIEHHON JIOTHYECKON
MOCJIEI0BATEIbHOCTH JINTEPATYPHBIM SI3BIKOM;
4.0TBET CaMOCTOSITEJIbHBIM.

«Xopouio» - 4 1. naH npaBUIIBHBIN OTBET HA OCHOBE U3YyYEHHBIX TEOPHIA;

2. MaTepua MOHAT U OCO3HaH;

3. MaTepuan U3JI0KEH B ONPEEIIEHHON JIOTHYECKON
[IOCJIEI0BATEILHOCTH JINTEPATYPHBIM SI3BIKOM,;

4. nomyuieHHbl 2-3 HECYIIECTBEHHBIE OLTMOKH, UCTIPaBICHHBIE 110
TpeOOBaHUIO IIPENOJaBaTesl, WM HEKOTOpask HEMOJIHOTA OTBETA,
IIEPOXOBATOCTh B U3JI0KEHUU MaTepuaa.

«Y IOBJIETBOPUTEIBHOY - 3 1. maTepuan B OCHOBHOM HM3JI0KEH MTOJHO, HO MPU ATOM
JIOTTYIIEHHBI 1-2 CyIlecTBEHHBIE OIHUOKH;

2. OTBET HEMOJHBIN, TOCTPOECH HECBI3HO, C TOMONIILIO HABOSAIINUX
BOIIPOCOB MPENoAaBaTesl.

«HeynoBieTBOpUTENBEHO» - 2 | OTBET OOHAPYKUBACT HE3HAHHWE WM HETTOHUMaHUE OOJBIICH 1
HauboJee CyNeCTBEHHOM YacTHy4e0HOr0 MaTepralia

IIPENO/IaBaTellb JI.JI. HoBukoBa

ChIKTBIBKap
2021
Bomnpocsl Kk 3xk3aMeny
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13

15

27.
28.
29.
30.
31.
32.

33.
34.
35.

36.
37.
38.

39.

no MJIK 02.01 Opranu3anusi ¥ TeXHOJIOTHSI IPOBEPKH 3JIEKTPOOOOPY10BAHNS

HcnplTaHne U30JIALHAN IPUIIOKEHHBIM HaIIPSHKECHUEM

KOHTpOJIb XapakTEPUCTUK BBIKIIOYATEIEH HArpy3KH. McibITaHne 21EKTPUYECKUXX MALLIKH.
O0beM 1 HOPMBI UCIIBITAHUN MAIIMH [TOCTOSHHOTO TOKA.

[TonsiTHe 006 M3MEPEHNH XaPAKTEPUCTUK U3OJSAIIHOHHBIX KOHCTPYKIIUH.

KOHTpOJIb XapakTEPUCTUK Pa3beIUHUTENCH, KOPOTKO3AMBIKATEIICH U OTACIUTEICH.
HcnbiTanue 3nexkTpudeckux MamiH. OObeM U HOPMbI UCIIBITAaHUI MalIMH IEPEMEHHOTO
TOKa.

H3mepeHune conpoTUBICHUS U30JALUH.

KOHTpOIb XapaKTepUCTUK KOMIUIEKTHBIX PacIpeACIUTENbHBIX YCTPOUCTB

W3mepenue ypoBHs IIyMa M BUOPALUH PH UCHIBITAHUSX SJCKTPUUECKUX MAIIUH

. I3mepenune yBIaXxHEHHOCTH U30JISALIIH.
11.
12.

OO61ue cBeieHHs 0 TOKOIIPOBOAAXCOOPHBI(X IIMH, OMOPHBIX U MOJBECHBIX U30JATOPAX.
HcnbiTanue 3JIeKTpUYECKUX MAIKH 1ocie poeMoHTa. [IpoBepka n3omsaunyu MalH
[IEPEMEHHOI0 TOKaA.

. O0uue cBeneHus o Tpanchopmaropax.
14.

I/I3Mep CHHUC COIMPOTHUBIICHUSA U30JISAIUU.

. IIpoBepka KOHTAaKTOPOB U MMyCKaTeJeH.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

Onpenenenne koddduiieHTa TpaHcHopMaIUu.

HcrnibiTanue mOBBIICHHBIM HAMIPSIKECHUEM.

[TpoBepka u peryanupoBKa IEKTPOMAarHUTHBIX pejie, TEIIOBbIX pelle.

Omnpenenenue MoJIpHOCTH U TPYII COETUHEHUS] OOMOTOK.

[TpoBepka kauecTBa COEAMHEHUSI IIUH U 0OJIOUEK.

Hananka BeHTUIBHBIX pa3psaHukoB. Hamanka TpyO9aThix pa3psAHUKOB.

W3mepeHue conpoTuBiIeHNUs 0OMOTOK IOCTOSSHOOMY TOKY.

KoHTpoJIb H30/I1IMOHHBIX 3JIEMEHTOB 000JI0UKH TOKOIIPOBOIA.

[TpoBepka u HcTbITAaHUE CUTIOBBIX TpaHCHOpMaTOPOB HarpsbkeHueM 10 10kB.

W3mepeHne oka M MOTepb XOJOCTOTO X0Aa IMPU MaJIOM HalPsKEHUU.

KoHTonb 1o HanpsiKeHHeM COCOSIHUATIOABECHUX TapenbyuaThiX (apPopoBbIX U30JSTOPOB B
M30JIMTYIOIIMX MOJIBECAX.

Bunbl ucnibiTanust 371€KTpooOOpyA0BaHUS.

MeTtoap! onpeiesieHus: napaMeTpOB N30SI,

KoHTpob cOCTOSIHUS TPOBOAOB U T'PO303AIIUTHBIX TPOCOB .

Hananka cyxux peakropos. Hasagka onmopHbIX H3015TOPOB.

MeToab! onpeieneH st CONPOTUBIICHUSI KOPOTKOTO 3aMbIKaHUsI 0OMOTOK TpaHC(opMarTopa.
KoHTpo1b cOCTOSIHNS KOHTaKTHBIX OOJITOBBIX COEMHEHHI MPOBOJIOB C MTOMOIIBIO
W3MEPUTEIIbHOM IITaHTH.

Hananxa pazsequnureneil. Hamanka BeIkirogaresned Harpy3Ku.

MeTo bl KOHTPOJISI COCTOSIHUS MEPEKITIOYAIOIIUX YCTPOMCTB.

KoHTtponb coctosiHus netaneid AepeBsiHHbIX ornop. KOHTpoIb cOCOTOSHUS XKene300eTOHHBIX
OTIOp U IIPUCTABOK.

Hananka KOMIJIEKTHBBIXpACHpeACIUTEJIbHBIX YCTPONUCTB BHYTPEHHEH YCTaHOBKH.
OCHOBHBIE CBEJICHUSI 0 KOMMYTAIIMOHHBIX alnapaTrax BHICOKOTOT HAIPSIKEHHUS.

KoHTpoJb cOCTOSHMS METATIOKOHCTPYKIIMH U @aHTUKOPPO3UHHOTO JIAKOKPACOYHOTO
MTOKPBITHS.

Hananka namepuTenbHbIX TpaHC()OPMATOPOB TOKA U HATIPSKEHHUS.



40.

41

47.
48.
49.
50.
51.
52.
53.

54.
55.
56.
57.
58.
59.
60.

KonTponb napameTpoB U30JLUH.

. KoHTposb rabaputoB u crpen npoBeca MpoBOJOB U TPOCOB.
42,
43.
44,
45.
46.

HcnpiTanus TpaHcGOpMaTOPOB.

[ToHsiTHHE O MyCKOHAIAAOYHBIX PadOTax.

KOHTpOBXaKpaKTEPUCTUK BAKYYMHBIX BBIKIKOYATEIICH.

ITperpeMOHTHBIE UCIIBITAHUS IEKTPUYECKUX MALIHH.

[TpoBepka MUHMMAaIBHOIO HAIIPSKEHUS cpadaThIBaHUsI IPUBOAOB KOMMYIALIMOHHBIX
anmnaparos.

McnbITaHyue U304LUHU U IUIACTMACCOBOM 000104KH KaOenel MOBBIILIEHHBIM HAIPSXKEHUEM.
HcnpiTanue TpaHcGopMaTOpHOTO Maca.

KoHTposib MEXaHMUECKHUX XapaKTEPUCTUK BO3IYILIHBIX BBIKIHOYATEIEH.

Omnpeznenenne 1ETOCTHOCTH KW Kabeneil u (ha3upoBKa KaOeTbHBIX JTMHUH.

[Topsimok 1 METO/IBI UCTIBITAHUM 3a3€MJIIOLUX YCTPOUCTB.

KOHTpOIb MEXaHMYECKHUX XapaKTEPUCTUK MACIISHBIX U 2JIEKTPOMArHUTHBIX BBIKJIFOYATEICH.
W3MepeHue conpoTUBICHUS 311a3eMIIEHUS KOHLIEBBIX MY(DT U METaJIOKOHCTPYKIIUH
KOJIOZILIEB JISl COEIMHUTEIBHBIX U CTOMOPHBIX MY(T.

ITpepeMOHTHBIE UCIIBITAHUS MIEKTPUUECKUX MALIHH.

OrneHkKa CKOPOCTHBIX XapaKTEPUCTUK IIPU BKJIIOUEHUHU MacIIsIHbIX BbIKIo4aresneit 35kB.
N3mepeHune conpoTUBICHUS U30JISLUH.

[TpoBepka u HcTIbITAHUE FNEKTPUUECKUX MALINH.

KOHTpOIb XapaKTEepUCTHUK 3JIEra30BbIX BBIKIIOUATENIEH.

H3MepeHne akTUBHOTO CONPOTUBIICHUS XKHIL.

N3mepenue conpoTuieHus 1enu ¢aza-Hoib. [IpoBepka npoOUBHBIX MpeaoXpaHUTENEH.

Oo0pa3sen IK3aMeHALIMOHHOT0 OnJieTa

['ocynapcTBeHHOE ITpodeccHOHaTbHOE 00pa3oBaTeIbHOE YUPEKICHUE
«CBIKTBIBKAPCKU JIECOMTPOMBIIITICHHBIA TEXHUKYM

PaccmoTpeno Ha IK3aMeHAIlHOHHBIN OujeT Ne YT1Bepxkaaro:
3aceganuu MK 1 3amMecTuTenb
«[IpodeccronanbHOTO TUPEKTOpA
LHKJIa M0 Y4eOHOM TUCIUTUIINHE

ITpoTokon Ne 1 MAK.02.02 Opranu3anus u M.A. Apuep
or 31.08.2021 r. TEXHOJIOTUsI IPOBEPKHU «31» aBrycra 2021

[Ipencenarens 3JIEKTPOOOOPY10BAHUSA T.
MK ['pymmoa Ne 26 Cemectp - IV
0O.B. HcakoBa

1. KoHTponb napameTpoB U30JIALUH.
2. KonTpoas rabapuToB U CTpes MpoBeca MPOBOJIOB U TPOCOB.

3. HcnsiTanus TpanchopMaTopos.

IIpenonasareins




KoHTpo/IbHO-011¢HOYHOE CpeCcTBO
no MJIK 02.02. KoHTpoJsibHO-U3MepUTeIbHbIe TPUOOPLI

dopma KOHTPOJIS: TEeKYLIUI
Tunbl KOHTPOJILHBIX 33JaAHUI: naboparopHas paboTa
IIpoBepsiemble pe3yJbTaThbl 00y4eHMS: IIK 2.1-11K 2.3., OK 01 - OK 7

VYmetrb: 1 -5 3Hare: 1-5

Kpurepumn ouenku

Ouenka Kpurepun

«OTnuyHO» - 5 CTyeHT BBIMOIHSIET paboTy B MOJIHOM 00bEME C
coOroeHreM HeoOX0IMMOM MMOCIIeI0BAaTEIbHOCTH
MIPOBE/ICHUS OMBITOB U U3MEPEHUI; CAMOCTOSITEIHHO U
palroHaIbHO MOHTUPYET HE00X0JuMOoe 000pyI0BaHuE; BCE
OTIBITHI ITPOBOJIUT B YCIOBUSIX U PEKUMaX, 00€CTICUNBAIOIITUX
MOJIy4YeHHUE MPABUIBHBIX PE3YIbTaTOB U BHIBOJOB; COOMIOIAET
TpeOOBaHMS TPABUJI TEXHUKH 0€30MMaCHOCTH; MPABUIILHO U
AKKypaTHO BBITOJIHSET BCE 3aMUCH, TAOIUIbI, PUCYHKH.
UYeprexu, rpadKu, BEIYUCICHHS; IIPABUIHHO BHITIOTHICT
aHaJIU3 MOTPENTHOCTEH.

«Xopouioy - 4 CTyneHTOM BBIIOJTHEHBI TPEOOBAHUS K OLIEHKE 5, HO OBLIO
JOTIYIIIEHO IBa-TPH HeJoueTa, He Oosee 0JHON HerpyOoit
OIIMOKHY ¥ OJHOTO HEIOUYETA.

«Y 1OBJIETBOPUTENHLHO» - 3 CraBurcs, ecnv paboTa BBHITIOTHEHA HE MOJIHOCTHIO, HO 00beM
BBITIOJIHEHHON €€ YaCTH MO3BOJISIET MOJTYYUTh TPaBUIIbHBIN
pe3ynbTaT U BBIBOJI; UJIM €CJIM B XOJ€ MPOBECHUS ONbITA U
MU3MEpEeHHs ObUTH TOMYIIEHBI OINOKH.

«HeynoBneTBOpUTENBHOY - 2 CraBurcs, eciiu paboTa BHITIOJHEHA HE TTOTHOCTHIO UITH
00BEM BBINTOJIHEHHOHN YacTH paboT HE MO3BOJISET CAENaTh
MIPaBIJIbHBIX BBIBOJIOB; WJIM €CJIH OMBITHI, U3MEPEHHUS,
BBIYHMCJICHH S, HAOJIOICHUSI IPOU3BOJIMIINCH HEMTPABUIIHHO.




JlabGoparopHnasi padora Nel.
HN3yyenue padoThl MOJIYNPOBOIHUKOBBIX IHO/I0B.

Lenv pabomot - u3ydeHue pabOThI Pa3IUUHBIX CXEM BBINPSIMIICHUS IEPEMEHHOTO TOKA.
Ilpubopvt u npunadrexicnocmu: TONYITPOBOJHUKOBBIC THOIbBI, COCAMHHUTEIbHBIC MPOBOJA,
nmabopaTopHbIi TpaHCHOPMATOP, SAEKTPOHHBIN ocIILIOrpad.

N3yuyenue padoThl cxeM BbINIPSIMUTEIEH.
BoinpsimiieHue nepeMeHHOro TOKa

OCHOBHOE TIPUMEHEHHUE MOJYIPOBOJIHUKOBBIE HUOABl HAXOMAST MPU MOCTPOCHUU PAZTUYHBIX
BBITIPSIMUTEJICH - YCTPOWCTB, TMpEeAHA3HAYEHHBIX JUIsI MPeoOpa3oBaHUsl TEPEMEHHOTO TOKa
B ITOCTOSIHHBIH.

N3BeCTHBI HECKOJBKO PA3JIMYHBIX CXEM BBINIPSIMUTENCH MEPEMEHHOIO TOKAa, PACCMOTPUM HMX
paborty.

Oonononynepuoonasn o0Hohasnan cxema binPAMIEHUA

BrimpsmieHHbll TOK (hakKTUYECKU HE SBJSETCS MOCTOSHHBIM, OH Mynascupytomuii. Ha puc. 1,
r7ie TOKa3aHa OJIHOMOJIyIeproaHas ojaHoda3Has CcXeMma BBIIPSAMIICHUS, BHIHO, YTO Yepes
IUOJ /[ IPOXOAUT JIUIIB IPsIMast MOJIYBOJIHA TOKA, 0OpaTHasl K€ MPaKTUYECKU HE MPOXOIHUT.
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Puc. 1
Jleyxnonynepuoonas oonoghaznasa cxema gplnpamumeis

B nByxmoinyneprnoiHOM BBIIPSMUTENE (CXeMa Ha pUC. 2) UCTIONb3YIOTCSI 00€ MOITYBOJIHBI.
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Tox, npoxopait vepes uens J)-1 ofmoTra Ry
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Tox, mpoxo oA Yepes COMPOTHRIEHKE Ry

Puc. 2

B nepByro 1NOJOBMHY 1iepHoJa MOJYBOJIHA MEPEMEHHOIO TOKa MPOXOJUT Yepe3
ooMmoTky I Tpanchopmaropa, muox I u pesucrop RH. Bropoii nuom B 3TO BpeMs 3aKphIT, T.K.
BKJIIOUEH HaBCTpeuy mepBoMy. Bo BTOpyro MOJOBHHY mepuoAa TOK uueT yepe3 oomotky II, nuox
J1> (OH OTKpBUICS, TaK KaK CMEHWJIOCh HAIpaBJICHHE TOKA) U CONPOTHBIICHHE HArPy3KH B TOM K€
HaIlpaBJIE€HUU, YTO U B IEPBOM MOJYIIEPUOJE.

Huox J; B 5TOT MOMEHT 3arepT. Takum 00pa3oMm, 4acToTa MyJbCaluii yBEIUYHIIACh BJIBOE 10
CPaBHEHHUIO C OJHOIOIYIEPUOIHBIM BBIIPSIMUTEIEM, CPEIHUI BBHIIPSIMICHHBINA (IIyJIbCUPYIOIINN)
TOK CTaJI 0OJIBIIIE, HO MOHAIOOMITUCH 1B 0OMOTKH TpaHchopmaropa.

Mocmosas cxema gvinpamnenus

MoctoBas cxema (puc. 3) AaeT ABYXIOJIYINEPHUOJHOE BRIIPSMICHHE TepeMeHHoro Toka. [lo
CPaBHEHHUIO C JBYXIOJIYNEPUOTHON OJHO(DA3HOW CXEMOW BBIIPAMIICHUSI B MOCTOBOM CXEMe

HCIIOJIB3YETCS OJTHA oOMoOTKa TpaHC(bopMaTopa, HO 3aTO0 HEOOXOIUMBI 4eThIpe AUOMA.
A, Oy s, Je—myoma
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Puc. 3

Xoa padoTsl

CobOpaB moouepeqHo cxembl (puc. 4-7), 3apucoBaTh COOTBETCTBEHHO OCIHUJUIOTPaAMMBbI
MEPEMEHHOTO HampshKeHus1 B cetu (puc. 4), B MOCTOBOH (puc. 7), OJHOIOIYNEPUOTHOU (pHC.
5), ABYXMONYMEPHOHOM (pUc. 6) cxeMax BBIPSIMICHUS TEPEMEHHOTO HAPSIKEHUSI.

HpOBeCTI/I CpaBHHTeHBHBIﬁ AHAJIN3 PA3JIMYHBIX CXEM BBIIIPAMIICHUSA.

)

Buon " ¥

~IB 12E

Puc. 4



~JMB 12K
| Bxop, "Y"

Puc. 5

. G
R il

6B Byna "M

‘
-2

Puc. 6

™

Bxom "Y¥"

~220B

Puc. 7
Bonpocs 115 nonycka k padore

1. KakoBa nienb pabotei?
2. Kakue cymiecTByIOT THUIIBI BBIIPSAMUTEIBHBIX TUO10B?
3.HauepTtuTe NpUHIMNHMAIBHYIO 3JIEKTPUUECKYIO CXEeMy paboyeil yCTaHOBKM AJISi M3Y4EHUS
BBIIPSIMJICHUS! TIEPEMEHHOTO0 TOKa [0 OJHOIOJIYIEPUOAHOM, ABYXIOIYIIEPHOJIHON U MOCTOBOM
CXEMaM.
Bonpocs! qJis1 3ammTsl padoThl

1.  KakoB npuHUHUI JEHCTBUS MOTYNPOBOJHUKOBOTO AHOAA7
2. Kakoe ornnure mMeeT BBIIPSMIICHHBIM TOK MO OJHOMOJYIEPUOAHONCXEME C TTOMOIIIBIO
JIAMIIOBOTO U MOJIYIIPOBOJJHUKOBOTO noAa?

JladbopaTopHasi padora Ne2.
JIEKTPOU3MepHUTeJIbHbIe IPHOOPBI
Ileab padoThI:

1. O3HaKOMHUTbCA C MPUHIUIIOM JEHCTBUSA U YCTPOWCTBOM 3JIEKTPOU3MEPUTEIBHBIX TPUOOPOB.
2. HayuuTtbcs onpenensTh XapakTepUCTUKU TPUOOPOB MO YCIOBHBIM 0003HAUECHUSIM.

3. HayuuTtbcs oLleHUBATh MOTPEUTHOCTH AIEKTPOU3MEPUTENBHBIX PHOOPOB.

4. TlpoBecTH U3MEpEHUE CONPOTUBIICHUSI METOJJOM aMIIepMETpa U BOJIbTMETPA.
OO0opyaoBanne:Ha0Op H3MEPUTETBHBIX NPUOOPOB PA3NUYHBIX CHCTEM M KIJIACCOB TOYHOCTH,

rnctouHuK nutanus BC4-12, Habop pa3uYHbBIX COMPOTHBIICHH.




ITPAKTUYECKAS YACTbD.

3aganue 1.
PaccmoTpuTte npeasioxkeHHble BaM 3JIEKTPOM3MepHTelbHbIe MPUOOPbI. Onpenenure ux

XapaKTePUCTHKU IO OOO03HAYCHHSM Ha IIKaJle. 3aloiHHUTE IS KaXIOro Mpudopa CIeAyIOIIyIo
Ta0IUIy

Tabauya 1.

Tun npubopa (BOIBTMETP, aMIIEPMET)

Mapka

Tun HN3MCPUTEIIBHOTO MEXaHU3Ma

I[J'IH HSMepeHI/Iﬁ B IOCIIIX KaKOI'0O TOKa
npcaHa3Ha4YCH

MaxkcuManbHBIN TIpeaen n3MepeHus

LleHna neneHus Ha KaXI0M Ipeerie
HU3MEPCHHS

Knacc Tounoctu

AGCOII0THAS OTPELIHOCTh U3MEPEHUS
JUIS IOKa3aHUH B KOHILIE IIIKAJIbI

Pabouee monoxenue

3ananmue 2.

JKCHEPUMEHTAJIBHO y0enurech B TOM, YTO NOKa3aHUsi NPUOOPOB 3aBHCAT OT HX
BHYTPEHHEro cOnmpoTuBJIeHus./[Jig 3TOro NOAKIIOYUTE K BBIXOAHBIM KieMMaMm HcToyHuka BC4-
12 cHavana BOJBTMETP MAarHUTOAJIEKTPUUYECKOM, a 3aTeM BOJIBTMETP 3JIEKTPOMATHUTHOW CHUCTEMBI
(Co0Jur01aeTe moJsIpHOCTH MOAKJIOYeHHUsI!KiieMma + MCTOYHMKA TOJDKEH OBITH MOJKIIOYEHA K
KJieMMe + BOJBTMETpa). YCTAaHOBHUTE NEPEKIIIOUYEHHEM IMIPEAEIOB Ha BOJBTMETPax Mpeaes
n3Mmepenuss 15 B. Bxmtounte ucrouHuk nutanus. IIpomsBenurte m3MepeHHE HaNpsKEHUS Ha
KJIEMMax HCTOYHHMKA CHayajla OJHHMM, a 3aTe€M BTOPHIM BOJbTMETpOM. OOBSICHUTE pa3inyue B
MIOKa3aHUsX.

JUist BBIACHEHHSI PAacXOKACHUH B MIOKA3aHUAX MTPUOOPOB PACCMOTPHUM CIIy4aid MOJIKIIOUYEHUS K
uctounuky ¢ OJIC E wu BHYTpeHHUM comlpoTHBIeHHeM R* BoiabTMeTpa ¢ BHYTPEHHUM
conpotusiieHueM Ry. Tok B 1enu B 3TOM cily4ae paBeH:

_E
R*+R,’

Hanpsokenue Ha 3axuMax mpudopa:



RV

U,=I-R,=E-—/—,
g g R*+R,

CanenoBarenbHO n3MepsieMoe HanpspkeHue orandaercs oT J/1C ucTouyHuka Ha BEIMUUHY:

R*
AU =—
R*+R,
[MoacoenuuuTe K HMCTOYHUKY 00a BOJbTMETpPA OJHOBPEMEHHO (pasymeercsi CoOJromas
MOJIIPHOCTB). 3aluIIuTe IOKa3aHusi IMepBoro BoibTMeTpa U’; u BrOoporo BosbTMeTpa U'’.
3anoxHUTE TAOIUITY:

M5 oM [TapannensHOE cCOeqUHEHUE
BonbsT™meTp BonsT™meTp
(mapka) (mapka)
U, U, U’ U’

BriBox:
3aganme 3.

ITocTpoiiTe  BoJbTAMIIEpHbIE  XAPAKTEPHMCTHKH  JBYX  INPENIOKEHHBIX  BaM
conporuBjgeHnid. J[ns sToro cobepute cxemy, HM300pakeHHYI0 Ha pHcyHKe. Ilepemerenuem
MIOJI3yHKAa pPeocTaTa YCTAHOBHUTE pA3JIMYHBIE 3HAUEHUS MAJCHUS HANPSDKEHUS Ha PE3UCTOpE H
M3MEPHTE COOTBETCTBYIOIINE 3HAYCHHS CUJIBI TOKA IO TOKa3aHus amriepmerpa (He menee 7 — 10
u3Mepenuil). PezynpraThl 3aHecute B Tabnuiy. Iloctpoiite rpaduku 3aBUCUMOCTH CUJIBI TOKA OT

O @
HanpsbkeHus. [lo TaHreHcy yria HakjoHa rpaMKOB OIPEIEIUTE CONPOTHUBICHHE DPE3HCTOPOB.
OneHuTe OTHOCUTENBHYIO OIIMOKY MeTona usmepeHui. COOTBETCTBYET JM BbIOpaHHas cxema
TpeOyeMoil TOUHOCTHU U3MEPEHUIT?

3anosHuTe TA0IUILY 2

1-i1 pe3ucrop 2-11 pe3ucTop

UB I, MA I, MA




3ananmue 4.

IIpousBeauTe pacyer J100aBOYHOIO CONPOTHUBJIEHHS I JIFOOOTO W3 HCIOJIb30BAaHHBIX
BaMHU B pa0OTe BOJBTMETPOB, YTOOBI 3TOT BOJETMETP MO3BOJST U3MEpPSITh HampspkeHus a0 750 B.
[IpousBeauTepacueT mIyHTa I aMIepMeTpa JJIsl pacCIIupeHust ero npeaena uamepenus 10 0,5 A.
Pesynbrarel npeacTaBeTe B OTUETE.

KOHTPOIJIBHBIE BOITPOCHI
OnumuTe TPUHIKI AEUCTBUS PA3TUYHBIX 3JIEKTPOU3MEPUTEIBHBIX MEXaHU3MOB.
Uro Takoe KiIacc TOYHOCTH U UyBCTBUTEIBHOCTH Mpubopa?
Kax nmpousBonutcs pacuimpeHue npeaeinoB U3MEPEHU aMIepMeTpa U BOJIbTMeTpa?
Kak Bnusier BHyTpeHHEE CONPOTUBIICHUE BOJITMETPA HA PE3YAbTAThl U3MEPEHUI?
Kaxk nmpousBonutcs usmepeHue ConpoTUBIIEHUS] METOIOM aMIIEpPMETPA U BOJIbTMETpa?

Nk W=

JlabGoparopHas pa6ora Ne4.
Pacmmpenne npejaesna u3MepeHuii BoJIbTMETpA.

Lenab: pacupuTh Ipeaesbl H3MEPEHUN BOIBTMETPA.

O0opynoBanme: 1) BonbT™METp Ja00paTOpHBIil Ha 6 B;

2) MUJIMAMIIEPMETP JIaDOpATOPHBINA Ha 5 MA;

3) ommeTtp;

4) 6arapest akKyMyJISITOpOB MM BeIIpsIMUTENb BC4-12 ( iy 1pyroit HCTOYHMK MOCTOSTHHOTO
TOKQ);

5) peoctat Ha 500 Owm;

6) K104 JJaOOPaTOPHBI;

7) IpOBO/Ia COETMHUTENbHbBIE C HAKOHEYHUKAMU;

8) mabop pesucropos (ot 510 Om 10 1,5 kOm).

BBeaenue.

B naboparopHoii mpakTHKe 4acTO BCTPEUaeTCsl HEOOXOAMMOCTh
pacCIIMPUTh MPEAEIIBI U3MEPEHUS DIIEKTPOUZMEPUTEIILHOTO R
npubopa. ITa 3a7a4a pemaeTcs MOAKIIYCHHEM K IPUOOPY 0od

3
|
|
P
AOHOJHHUTECIBHOT'O COIIPOTUBJICHUS. HpI/I BKJIIOYCHUH ,
HaAnmpuMeEp, BOJIBTMETPA B LICIIb C HAIPSAKCHUEM , -[/

MPEBBIIIAIOIINM HaNpsKEHUE, Ha KOTOPOE OH PacCUMUTaH,
MOCJIEZI0BATENBHO C BOJIBTMETPOM BKJIIOYAIOT COOTBETCTBYIOLINI pe3ucTop(106aBouHoe
COTIPOTHUBJICHUE).
B pabote cnenyeT paccuuTarh 3TO J00aBOUYHOE COMPOTUBIICHUE (PE3UCTOP) K BOIBTMETPY TaK,
YTOOBI TOMYYUTH TPUOOP, KOTOPHIM MOXKHO OBLIIO OBl U3MEPSATH HANPSHKEHUE B 33/IaHHBIX
npenenax. Conporusienue Rqs MpUCOSANHAIOT K IPUOOPY MOCIEA0BATENBHO U Ye€pe3 HEro et
TOT € TOK, 4TO U yepe3 npudop. M3mepsemoe Hanpspkenue U paBHO cyMMe HalpsHKeHUH Ha
BOJIBTMETPE U JOOABOYHOM PE3UCTOPE:

U = IR,+ IRy,6,0TCIONaR 6= U - IR, /1 ,
riae [ — npenenpHas cuiia ToKa JiJIsl BOJIBTMETPA, paccuuTbiBaetcs mo hopmyne I = U,/R, (npenen
n3MepeHus BosbTMeTpa U, onpenenseTcs o mKajie mpuoopa);



R, — BHyTpEeHHHUE CONPOTUBIICHUE NMPUOOpa (M3MEPSETCS OMMETPOM);
U — 3aaBaeMblil ITpeeIl U3MEPSIEMOr0 HAIPSKCHMUS.

Xox padoTsi:

1.ITlonroToBbTe B TETpaay TaOIUILY JUISl 3aIIUCH PE3yJIbTAaTOB U3MEPEHHUI U BRIYMCICHUN.
Ne onbiTa 1 2 3 4 5

VK
Vc
AV
2. C 1oMoIIbI0 OMMETPA U3MEPHTE BHYTPEHHEE CONPOTUBIIEHUE BOJIBTMETPA, 110 IIKAJIE

onpenenute U, U pacCUMTANTE MPEAEIbHO JOMYCTUMBIN ISl HETO TOK .

3. BeiOepure mnpenen wusMepsieMoro HampsbkeHus, Hanpumep U = [2 B, u paccuurairte

COIPOTHUBIIEHUE 100aBOYHOTO PE3UCTOPa Ry,5 110 YKa3aHHOH BbIIIe (hOpMyIIE.

4. V3 uMeromuxcs pe3rCTOpPOB BbIOEpeTe MOAXOMAIIMN W MPOBEPHTE €ro COMPOTHUBICHUE

oMMeTpoM. TTogKiIrounTe STOT PE3UCTOP K BOJBTMETPY, M ONPEACIHUTH IIEHY JeJIEHUsI COOPaHHOTO

TakMM 00pa3oM BOJIBTMETPA.

5. Cobepure 1o puCyHKyY 1 11enb, COCTOSIIYIO U3 HCTOUYHUKA TOKA, IOTEHIIMOMETPA , KOHTPOJIBHOIO

BOJIbTMETPA, KJII0Ya U COOpPaHHOT0 BaMH BOJIBTMETPA.

6. 3aMKHUTE LIeNb U CPABHUTE MOKa3aHMsI COOPAaHHOTO BaMHU BOJIBTMETPA C KOHTPOJBHBIM. 3aTeM

MEHSMTE C IOMOIIBI IMOTEHUMOMETPA HECKOJIbKO pa3 HaNpsDKEHUE B LENM W KaXAbld pas

3anuchIBaiiTe B Ta0NMIly TOKa3aHusi V, KOHTPOJBLHOTO U MMOKa3aHus V¢ coOpaHHOrO BOJIBTMETPA, a

Takke nomnpasky AV, paBHyto pazHoctu V., — V..

[TonmpaBka AV paBHa aOCONIOTHOM MOrpemHOCTH Tpubdopa. [Ipu u3mMepeHnu >TUM TpUOOPOM OHA

anreOpanvecKy CKJIabIBAECTCS C €ro MOKa3aHUEM.

7. OnbIT OBTOPUTE BHIOPAB JpYroi Mpe/esl n3MepeHus HanpsKeHus, Harpumep 6 B.
KonTpoJsbHbie Bonpockl

1. IToyueMy BOJBTMETP BKJIIOYAIOT MapayljiebHO HOTPEOUTEIO?

2. Kak paccuuTarh JONOIHUTENBHOE COTPOTUBIIEHUE K BOJIBTMETPY?

3. [Touemy Hemb34 BKJIIOYATH B IEMb MIJITHAMIIEPMETP MapauIeTbHO MOTPEOUTENIO?

4. Kak onpeenuTh JeHCTBUTENBHOE HAIPSHKEHUE B €M MOKa3aHMs BOJIbTMETpA U MOMpaBKa?

JlaGopaTopHas padora Ne3
Pacuupenne npeaesia u3aMepeHuil amnepMmerpa

I_Ie.m,: PpacIipruTh NPCACIIbL H3MCpCHPII>i aMIIepMceTpa.

OO6opyaoBanme: 1) munamnepMeTp Ja00paTopHbI Ha SMA;
2) ammepMeTp 1abopaTopHbIil Ha 2 A;

3) ommeTp;

4) Bempsamurens BC-6 unu apyroil HCTOUHUK MOCTOSSHHOTO TOKA;
5) peoctart Ha 100 Owm;

6) peocrat nabopaTopHsIil Ha 6 Owm;

7) mukpomerp MK-25;

8) IIMHelKa N3MEpUTENbHAS;

9) kycauku;

10) mpoBoJIOKa MeHAS YMATMPOBAHHAS TUAMETPOM 2 MM u JTuHHOM 20 - 30 cMm;
11) xrou 1abopaTOpHBIiA;



12) mpoBoJia COETMHUTEIIbHBIC.
BBenenue.
Cuily 3JIEKTPUUECKOTO TOKa H3MEPSIOT C MOMOIIBIO

amrepMeTrpa (MuWIIMaMIepMeTpa, MHUKPOAMIIEPMETpPA),

KOTOPBIH BKJIIOYAIOT B LEMb IOCIEJOBATEIBHO C | R }
COTIPOTHUBIICHUEM R (puc.). CONpoTHBIICHUE “pmm L_ _:w__
amrnepMerpa JODKHO OBbITh BO MHOTO pa3 MEHbIIIe

COIPOTHUBIIEHUS LenH. [t u3MepeHus TOKOB, OOJIbIINX R

TOTO, Ha KOTOpPBI paccuuTaH mpuodbop, T.€. I _0/0_:_

pacUIMpPEHMs €ro MPEACIIOB U3MEPEHHUs , K aMIIEpMETPy
MOJKJIIOYAI0T IIYHT R, TOKa3aHHBIA HAa pucyHke nyHKTUpoMm. LIyHT mnpencraBnser coOoi
MIPOBOJIOYHBIN PE3UCTOP, KOTOPBII MOJCOSAUHSAIOT NMapauienbHo npudopy. [Ipu sTrom u3mepsiemblit
TOK 1,3, paBEH CyMMe TOKOB, POXOISAINX Yepe3 MYHT R, ¥ mpuoop I,,= I, + I,
ITo 3axkony Oma 117151 y4acTKa LIENM MOXKHO ONIPEAEIUTh COIIPOTHUBIICHUE IIIYHTA
R,=U/1l,.
YuureiBas ,uto I, = I;5, - I,1 U = I,R,, tAe — R,— conpoTuBieHue npuodopa , moxyInm:
Ru= LR/ Ly - I,. (1)
31ech CONMpOTUBIEHUE R,ONMpenenseTcss ¢ MOMOIIbI0 OoMMeTpa, I, - mo mKaine mpudopa, Kak
[IpeeIbHBIN TOK, a I3, SBISIETCA 3alaHHBIM [IPEIETIOM U3MEPSAEMOM BETMYMHBI TOKA.
3amadya B OTOH paboTe CBOAMTCS K TOMY, YTOOBI, BBINIOJHMB HEOOXOAMMBIC HW3MEPEHHUS U
BBIUHCIIEHUS], 10A00paTh K MPUOOPY COOTBETCTBYIOLIUH IIYHT .
Xoa padoTsl
1. TloaroroBbTe B TETpaay TaOIMILY IJIs 3aIIMCH PE3YJIHTATOB U3MEPEHHUH U BHIYUCIICHUI.
L, A 0,2 0,4 0,6 0,8 1
I, A
2. C noMoIpio OMMETpa U3MEpPhTE CONPOTUBIEHNE R, 1a00PaTOPHOrO MIIITUAMIIEPMETPa U
IO LIKaJIe 3TOro Mprodopa ONpeAeTUTe IPEAeTbHO JTOMYCTUMBIH TOK /.
3. Cpnenaiite npeanosokKeHue , 4To JaHHBIH TpUOOp JOKEH U3MEPATh NPEACIbHBIN TOK 1,5y,
paBHbI 1 A, paccuntanHbIi 10 yKazaHHOU ¢opmysie (1) conpoTuBIeHHE LIYHTA, JUIs 3TOTO

cllyyasl.
4. W 3mepbTe ¢ NOMOIIBIO MUKPOMETPA AUAMETp d

IIPOBOJIOKH U3 U3BCCTHOI'O BaM MaTcpuraja, Haﬁ)]I/ITe __(/ i I
‘ Oo— J
R R,

1o TabJuIe yeIbHOE COTPOTUBIIEHUE p 3TOTO
MaTepuasa 1 paccuuTaiTe JUIMHY L IPOBOJIOKU IJist 1

HIyHTa 1o opmyie L o
L=ndR,/4p. ./
5. OrMeppTe ¢ TOMOMIIBIO  JIMHEHKH OTPE30K R i
IPOBOJIOKH, KOTOPBIN MpeBbINIaT Obl BBIYHCIECHHYIO - :}—

Ha 2 - 3 cM, U OTpeXbTe €ro Kycaukamu. 3aTem
3aYMCTUTE €ro KOHIBI MPOBOJOKU U cleNaiiTe MeTau MoJl 3aKUMBbl TaK, YTOOBI PacCTOSHUE
MEX1y MeTISIMU TOYHO COOTBETCTBOBAJIO PaCYETHOM JJIMHE IIYHTA.

6. IlogxnrounTe M3rOTOBIEHHBIM INYHT K NOpuUOOpY, ONpeAenuTe IEeHY JeleHus Yy
MOJIrOTOBJICHHOTO TakuM 00pa3oM ammepMmeTrpa MU coOepuTe Lenb IO PUCYHKY 2 C
KOHTPOJIbHBIM (A,) ¥ TOJITOTOBICHHBIM (A) mpubopamu.

ITpu 3TOM 0OpaTUTE BHUMaHME Ha TO, YTOOBI peocTaT R;Ha 6 OM ObUT MOJHOCTHIO BKJIIOUEH B IIETIb,

a peocraT R,BBIBEJICH U3 LICIIH.
7. BxmrounTe HampspKeHHME M peoctaroM R; ycraHoBuTte B Lenu cuwiy Toka | A 1o
KOHTPOJIBHOMY aMIlIepMEeTpy. 3aTeM C MOMOIIbI0 peocTarta R, u3MeHsiiTe cuiny Toka B enu
OT MHUHHMMAQJIBHOTO 3HAYeHHMsI MO0 | A W KaXIbli pa3 3amucChIBalTe IMOKa3aHUsS O000MX
M3MEPUTENbHBIX PUOOPOB B TAOIHILY.



8. BpluncnauTe MONpPaBKy, paBHYIO a0COIIOTHOMY 3HAUEHHUIO CPEIHEH Pa3HOCTH B MOKA3aHHIX
KOHTpOJIbHOTO I, 1 coOpaHHOTO I, aMIIepMETPOB.
9. OmnbIT MOBTOPHTE, BHIOPAB IPYTOH Mpeien n3MEepeHus ToKa, Hanpumep 2 A.
KoHnTpoJbHbIe BOnpockl
1. Ilouemy conpoTHBIIEHHE aMIIEPMETPA JOHKHO ObITh 3HAUMTEIBLHO MEHBIIE CONPOTUBIICHUS
LIETH, B KOTOPOIl U3MEPSIOT TOK?
2. llouemy HIYHT BKJIIOYAIOT NapaiieIbHO aMIepMeTpy?
Kak paccuuThIBaOT CONPOTHUBIICHUE IIIYHTA K aMIIepMETpy?
4. MOXHO 1M NOAKIIYATH UIYHT K aMIEPMETPY C [IOMOILBIO COEAUHUTEIBHBIX IPOBOJIOB?

[98)

JlabopaTopHasi paGora NeS
HccaenoBanue 3aBMCUMOCTH MOIIIHOCTH, NOTPe0/IAEeMOil JIaMIIOii HAKAJIMBAHUSA, OT
HANPSI’KeHUs HA ee 3a:KMMax

Leapb padoThl: 1) OCBOUTH METO/ U3MEPEHUSI MOLITHOCTH, TOTPEOIAEMOI ANEKTPOIPUOOPOM,
OCHOBAHHBIN HAa U3MEPEHUU CUJIbI TOKA U HAIIPSDKEHUS; 2) UCCIIEI0BATh 3aBUCUMOCTh MOIIIHOCTH,
noTpeOIIsIeMO JTaMITOi OT HANPsDHKEHHS Ha €€ 3a)KUMax; 3) UCCIIeI0BaTh 3aBUCUMOCTD
COIIPOTHUBIICHUS MPOBOJIHUKA OT TEMIIEPATYPBI.

BBenenune
PaGora anekTpuyeckoro Toka, coBepiaeMasi Ha y4acTKe 3JIEKTPHYECKO e , paBHa
A = U,

rae U — HanpspkeHue Ha ydacTke 1enu; I— cuia Toka, IpOTEKaroIIero Mo Meu; T — BPEeMs ero
MPOTCKAHMSI.
MorHoCTh onpenenseTcs Kak padoTa, coBepiiacMasi 3a ¢IMHHUILY BPeMEHU:
A
P=-
T

HpOBOJ’IO‘IHYIO CIIMpaJIb JIaMIIbl HAKaJIMBAHWA MOKHO pacCMaTpuBaTh KaK pE3UCTOp C
OIIPEACIICHHBIM COIIPOTHUBIICHUCM.

Ecmu  ydacTOk 1enmM CONEpXHUT pE3UCTOp, Ha HeM OyaeT MPOUCXOJWUTh HeoOpaTuMoe
peoOpa3oBaHUE SHEPTHH ATEKTPHUECKOTO TOKA BO BHYTPEHHIOI YHEPTHIO MTPOBOTHUKA PE3UCTOPA.
WHbIMU CITOBaMH PE3UCTOP, MOTPEOIIsisi SHEPTUIO AITEKTPUUECKOro TOKa, Mpeodpasyer ee B TEerlo.
W3 3akoHa COXpaHEHHs] SHEPIMU CIEAYeT, YTO KOJIMYECTBO TEIUIOTHl (Q, KOTOpoe MpH 3TOM
BBIJICJIUTCS B IPOBOJIHUKE, PABHO PadOTE 3JIEKTPUUECKOTO TOKa A:

CHCI[OB&TCHBHO, HOTpe6J'IHCMa}I JTaMITON MOIIIHOCTH
P=UI (1)

COHpOTI/IBHeHI/Ie CIIMpAJIA JIaMIIbl BBIYHUCIAOT HAa OCHOBAHUU 3aKOHA Oma JJIs1 OATHOPOJHOI'O
ydacTKa OeIu:

2

~|=



VYBenuueHne BHYTPEHHEH SHEPruy CHUPAIH JIAMIIbl TPUBOJUT K MOBBIIICHUIO €€ TeMIepaTyphl U
COMPOTHUBIICHUS. 3aBUCUMOCTh COIIPOTUBIICHHUSI IPOBOJIHUKA OT TEMIIEPATypPbl UMEET BU/I;

R=Ryl1+ a1

rne Ry — conporusnenue mnposoanuka npu 0 °C; a — TtemnepaTypHbiii Ko3dduiuent
COIIPOTHBIIEHUS MaTepualla, U3 KOTOPOro M3rOTOBJIEH NMPoBOAHUK. (Crupaib JaMIbl HaKaIUBaHUS
M3TOTOBJICHA 13 Bosb(pama, ero a= 0,0048 K

3Hasi CONPOTHUBJICHHUS «HArPETOr0» M «XOJIOJHOTO» IPOBOJHHKA, a TaKXKe TEeMIEepaTypHbIH
KOA((UIIMEHT CONMPOTUBJICHHS MaTepHalia, W3 KOTOPOrO0 OH H3TOTOBIEH, MOXXHO OIPEACIUTH
TeMIIepaTypy NPOBOJAHUKA:

R-Ry
= —
a Ry 3)
OobopynoBanne
1. Beimpsmutens BY-4,
2. MyIJIBTHUMETD, @
3. mabopaTtopHBIH BOJLTMETP,
4. Ko, @
5. peocrtat ¢ conpoTtuBiaeHueM oOMoTku 100 Om, -
6. mammna HakanuBanus (3,5 B; 0,25 A),
7. COENMHHTENBHBIEC TPOBOJIA.
OnucaHue YKCNEPUMEHTAIBHOI YCTAHOBKH ] ~
] A
[MpuHIMIHATEHAS CXeMa YKCIIEPUMEHTATBHON YCTaHOBKU
okasaHa Ha puc. 6.1. Puc. 17

K BBIXOAHBIM THE3/1aM BBITIPSMUTENS TTOAKITIOYAIOT AJIEKTPHUUECKYIO IEMb, COCTABICHHYIO U3
COEIMHEHHBIX TIOCIIEIOBATEIHHO JIaMITbl HAKAJTMBAHHUS, PEOCTATa U aMIiepMeTpa. AMIEPMETPOM
CIIYKUT MYJIbTUMETD, IEPEBEACHHBIN B PEKUM U3MEPEHUS CHIIBI TOCTOSTHHOTO TOKa. [TapamiensHo
JamIe MOoAKII0YAI0T Ja00PATOPHBIN BOJBTMETP.

Hanpsoxenne seimpavurens U, Hanpsbxenus Ha peocrare Upn nammne U,CBA3aHBI COOTHOIICHHEM
U=U, + U,.

HaHpH)KCHI/Ie Ha JIaMII€ PABHO pa3HOCTU BBIXOJHOI'O HAIIPSPKCHUS BBIIIPAMUTECIIA U HAIIPAKCHUA HaA
peocTare:

{']n: U~ Up

HanpsikeHne Ha BBIXOJE BBIMPSMUTENS B XOJI€ OMbITa He MeHseTcs. [l M3MEeHEHUsT HaMPSKSHHUSI,
MIPUJIOKEHHOTO K JIaMIle, MEHSIOT HapsDKEHUE Ha peocTaTe, KOTOPOE 3aBUCUT OT €ro COMPOTHUBIIE-
HUS: 4YeM OHO Oojbile, TeM Oofblle M HamnpsbkeHue. HampsbkeHue Ha Jjamme OpU 3TOM
MUHUMAJIbHO. YMEHbIIAas COMNPOTHBICHUE PE3UCTOPa, YMEHBIIAIOT TNPUTIOKEHHOE K HeMy
HampspKeHUe, TPy ATOM HalpsDKeHHE Ha JiaMIle yBenuuuBaercs. Eciu JBHMXKOK pe3ucTopa mepe-
BECTHU B JIEBOE 110 CXEME IMOJI0KEHUE, HAMIPSHKEHNUE HA HEM CTAHET PaBHBIM HYIIIO, 4 HAMPSKEHUE Ha



JamIie JOCTUTHET MaKCUMaJIBHO BO3MOXKHOT'O B YCJIOBHSIX OIBITA 3HAYEHUS, PABHOTO 3HAYCHUIO Ha-
npsbKeHus Ha Bbixoae Bempsamurens: U, = U.

B maHHOM OmbITE CONMPOTUBIICHHUE CIIMPAJIH JIAMIIBI ITPU KOMHATHOM TeMIIepaType J0MyCTHMO
IIPUPaBHUBATH K conpoTusiieHuto mmpu 0 °C.

Bonpocs! u 3a1anus 1Jisl IPOBEPKU FOTOBHOCTHU K BBINOJHEHUIO PadoThI

1. B xakoM MOJIO’KEHUH JOKEH HaXOUTHCS TIOJI3YH PeocTara, 9ToObl HapsHKeHUE Ha JIaMIie ObLIo
MHUHHUMAaJIbHBIM?

2. Moxer 11 HanpsbKeHHe Ha JJaMIle TPU UCII0JIb30BaHUH JTAHHOM YCTAaHOBKM CTAaTh PABHBIM HYJIIO?
3. 3anumute GopMyIIbI ISl BBIYUCICHHUS TPAHUI] a0COMIOTHBIX MOTPEUTHOCTEH MPSAMBIX U3MEpPEHUN
HaIPsKEHUS U CUJIBI TOKA.

4.3anummrte (GopMynbl AJiA pacuera TPAaHUIl OTHOCUTENIBHBIX M aOCOIMIOTHBIX MOTPEIIHOCTEN
oTpe/IeICHUsI MOIIIHOCTH JIaMITbl, COIPOTUBIICHUS U TEMIIEPATYPhI €€ CITUPAIIU.

Xoa padoTsl

1. ITogrotoBbTe TAOAUIY JUIsl 3alMCH PE3YJILTATOB U3MEPEHUN U BBIYUCIICHUN!

MNo U, B 1A P,Bm |AP,Bm |R,Om |AR,Om |t °C 4t °c

usmepenun

2. I3mepbTe MyJIbTUMETPOM COIIPOTUBIICHHUE JIaMIIbl TP KOMHATHOM Temneparype. B nanpHeiiem
9TO 3HAYEHHUE CONIPOTUBIICHUS CUUTATH PaBHBIM R).

3. [loarotoBbTE MYJIBTUMETP AJII U3MEPEHUS CUIIBI IOCTOSIHHOTO TOKA.

4. CobepuTe HKCIEpUMEHTAIBHYIO YCTAaHOBKY IO cxeme puc. 6.1.

5. BxirrounTe BBIIPSAMUTEND U YCTAHOBUTE IMOJI3YH PEOCTaTa B IOJIOKEHUE, TP KOTOPOM
HanpspkeHue Ha jamne cocrasiser 0,4 B.

6. 3a"HecuTe noKa3zaHue MyJIbTUMETPA, COOTBETCTBYIOLIEE STOMY HaNPSYKEHUIO B TaOIUILY.

7. YBenuunBaiiTe HampspkeHue Ha Jyiamre ¢ uHTepsaioM 0,4 B 110 MakcuMalbHO BO3MOXHOTO U
3aHOCMTe B TaOJMIly IIOKa3aHUs MYJbTHUMETPa, COOTBETCTBYIOIIME KaXXJIOMY 3HAYEHHIO
HaIpPSHKEHNUS.

8. BoruncnauTe rpaHuipl aOCOJIOTHBIX MOTPEUIHOCTEH MPSIMBIX W3MEPEHUN HANpsDKEHUS U CHJIBI
TOKA.

9. Boruncnute o ¢opmyie (1) MouHOCTh, MOTPEOISIEMYIO JIaMIION B T€ MOMEHTHI OIbITa, KOI/1a
HanpsDKeHHUE Ha Hell COOTBETCTBOBANIO 3HAUCHHSIM, YKa3aHHBIM B TaOJHIIe.

10.Bpruncnure rpanuily abCOMIOTHONW MOTPEIIHOCTH, ¢ KOTOPOM MOJY4eHO 3HAYeHHE MOLIHOCTH
JIAMIIBI IS KasKJI0TO U3MEPEHHUSL.

11.Beruucnure no ¢opmysne (2) cCOmpoTHBIEHHWE CIUPAIX JIaMIbl B T€ MOMEHTHI OIbITa, KOT/a
HanpsDKeHHE Ha Hell COOTBETCTBOBAJIO 3HAYSHUSAM, YKa3aHHBIM B TaOJHUIIE.

12.Bpluncnante TpaHUIly aOCOJIOTHOM MOTPEIIHOCTH, C KOTOPOH TMOJIy4eHO 3HAdeHue
COIPOTUBIICHUS CIIUPAJIH JIAMIIBI JJI KaKI0I0 U3MEPEHHUS.

13.Beruncnure no ¢opmyne (3) temneparypy choupaiud jamibl B T€ MOMEHTBHI OIbITa, KOI/a
HanpsDKeHHE Ha Hell COOTBETCTBOBAJIO 3HAYCHUSAM, YKa3aHHBIM B TaOJHULIE.

14.Bprancnute rpaHuily aOCOJIFOTHOM MOTPEemHOCTH, ¢ KOTOPOH MOIYYEHO 3HaUE€HUE TeMIEPaTyphbl
CIIUPAJIX JIAMIIBI U1 Ka’K0T0 U3MEPEHHUS.

15.ITocTpotite rpaduk 3aBUCUMOCTH CHJIBI TOKA B JIAMIIE OT MPUJIOKEHHOTO K HEH HaIPsHKCHHUS.
16.IToctpoiite rpaduk 3aBUCKMOCTH MOIIHOCTH, TOTPEOIIEMOM TaMIIONW OT MPUIIOKEHHOTO K HEl
HaIPSDKCHUS.

17.IlocTpoiite TpaduK 3aBHCHUMOCTH TEMIIEPATypbl CIHpAId OT TNPHIOKEHHOIO K JIaMIie
HaIPSDKCHNUS.




18.ITocTpoiite rpaduk 3aBUCUMOCTH CONPOTHUBIICHHSI CIUPAIN OT €€ TeMIEePaTyphI.

19.Cnenaiite BBIBOJ IO BUAY IMTOCTPOSHHBIX TPA(QUKOB O TOM, KaK MEHSIJTUCH MTOTpeOsieMast J1aMIton
MOILHOCTb, COIPOTUBJIEHUE U TEMIIEpATypa CIMPAIH NPU YBEIUYEHUH IPUIOKEHHOTO K JamIle Ha-
MPSDKEHUS.

20.Cnenaiite BBIBOJ O TOM, KaK U3MEHSJIOCH CONPOTUBIIEHUE CIIMPAJIU JIAMITBI IIPU YBEIMUEHUU €€
TEeMIIEPaTypBhI.

KoHTpoJibHbIE BOPOCHI

1. Kak 00BsCHUTB 3aBUCUMOCTH COIPOTUBIICHUS CIUPAJIH JIAMBI OT TEMIIEPATypPbl?

2. Kakue xapakTepUCTHKH H3MEPUTENbHBIX NMPUOOPOB TOJDKHBI OBITh M3MEHEHBI U Kak, 4TOOBI
MOBBICHTH TOYHOCTh U3MEPEHHUSI MOITHOCTH PACCMOTPEHHBIM CIIOCOOOM.

3. Kak 00pscHMTH TOT (akT, 4Yro Cwia TOKa B JlaMIe HU3MEHsJIach HE HPAMO
IIPOIOPLIMOHAIBHO U3MEHEHHIO HATIPSKEHUS?

JlonotHUTe/IbLHBIE 32/IaHUS

1. ITo rpaduxy I(U)onpeaenute cuily TOKa, COOTBETCTBYIOLIYIO HANPSKEHHUIO, YKa3aHHOMY Ha
1oKoJie J1aMIibl. CpaBHUTE MIOJy4YE€HHOE 3HaYEHUE TOKA CO 3HAUEHUEM, YKa3aHHbBIM Ha 1I0KOJIE.
2.1lo rpaduky I(U)onpenenute COMPOTHBICHHWE CHUpPAIM JAMIObl [PH MHHUMAIBHOM H
MaKCHMaJIbHOM ee HakKajax. CpaBHute JTaHHbBIE, [I0JIy4YE€HHBIE
IIpU aHaju3e rpauka, co 3HAYCHUSIMU, B3AThIMU U3 TaOJIUIIBI.

JlaGopaTopHas padora Ne6
H3mepenne MeroMMeTpOM CONPOTHBJIEHHUS H30JISIIUH YJIEKTPOOGOPY/T10BAHMS.

Leuan padotbi: HaydunThest U3MEpATh CONPOTUBIICHNE U30JISLMU 3JIEKTPOOOOPYAOBAHUS C
MTOMOIIBI0 METOMMETPA.

OO0opynoBaHme: METaOMMETP, ACUHXPOHHBIN JABUraTeNlb ¢ KOPOTKO3aMKHYTBIM POTOPOM,
Tpex¢azHblil TpaHCPOPMATOpP, KIEMMHHUKH, KaTyIIKH, MArHUTHBIN ITyCKaTeb.

Teopernyeckas 4acrTb:

ConpoTHBi€HHE M30JSLUU  SBISETCS BAXKHOM  XapaKTEPUCTUKOM  COCTOSHUS — M30JSLUU
a5ekTpooOopyaoBanus. [loaToMy U3MepeHue cCOnpoOTUBICHUS MPOU3BOAUTCS MPH BCEX MPOBEPKax
cocTOstHUSA U301 uu. CONPOTHUBIIEHUE U30JIALUN U3MEPSIETCSI METAOMMETPOM.

[[Iupokoe mMprMEHEHNE HAILIU 3JIeKTpoHHbIe MeraoMMeTpsl Tuna ®4101, ®4102 Ha HanpsKeHUe
100, 500 n 1000 B. B HamagouHOW M 3KCIUIyaTallMOHHOW NPAKTHKE 1O HACTOSLIETO BPEMEHU
HaxoJiIT IMpuUMeHeHne meraoMMmerpsl TunoB M4100/1 — M4100/5 u MC-05 na nanpsoxenue 100,
250, 500, 1000 u 2500 B. IMorpemnocts npudopa ®4101 He npesbimaer +2,5%, a mpubopoB Tuma
M4100 — mo 1% nnuabBl paboueit wactu mkanbl. [Iutanue nmpubdopa ®4101 ocymecTBisieTcs: OT
ceTu mnepeMeHHoro Toka 127-220 B wmnm oT ucTOYHMKA TMOCTOSHHOro Toka 12 B. Ilutanue
npubopos tuna M4100 ocy1iecTBiseTcsi OT BCTPOEHHBIX T€HEPaTOPOB.

Breibop Tuma meraomMMerpa NpPOM3BOAUTCS B 3aBUCUMOCTH OT HOMHHAJIBHOTO COINPOTHBIEHUS
obobekta (cuinoBele kabemn 1 — 1000, xommyranmonHas ammapatypa 1000 — 5000, cunoBsie
tpancopmatopsl 10 — 20 000,snextpruyeckue mamunsl 0,1 — 1000, papdopossie uzonstopsr 100 —
10 000 Mowm), ero mapaMeTpoB 1 HOMUHAJIBHOTO HAPSKESHHUS.

Kak mnpaBuio, a1 u3MepeHHs CONPOTHBIEHHUS H3OJALMM OOOPYAOBaHMS HOMUHAIBHBIM
HanpspkeHueM 1o 1000 B (uenu BTOpHYHOM KOMMyTanuu, nBuratend u T. [1.) UCHOIB3yrHOT
MEeraoMMmeTpbl Ha HOMHHaJIbHOe Hamnpspkenue 100, 250, 500 u 1000 B, a B 3nexkTpuyecKux
YCTaHOBKAaX ¢ HOMHHAJIBHBIM HampspbkeHuem 6osee 1000 B mpumenstor Mmeraommetpsl Ha 1000 u
2500 B.


http://electricalschool.info/spravochnik/maschiny/
http://electricalschool.info/main/osnovy/284-sistemy-toka-i-nominalnye-naprjazhenija.html

Ilpy mnpoBeaeHNMH H3MEpPeHUl MeraoMMeTpaMH PpPeKOMeHAYeTcs CJACAYIOUA MOpPAA0K
onepaumii:

1. 3MepuTh CONPOTUBIIEHUE U30JSALUN COEAUHUTENbHBIX IPOBOJOB, 3HAUEHUE KOTOPOTO JOJIKHO
OBITh HE MEHBIIIE BEPXHETr0 Mpejiesia U3MEPEHUs] MEraOMMETpa.

2. YcTaHOBUTH IPENENl U3MEPEHUS; €CIU 3HAaYEHHE COIPOTUBIICHUS U30JSLUU HEU3BECTHO, TO BO
n30eKaHue <«GallKaluBaHUSA» yKa3aTels H3MepuTesss HeoOXOAMMO HAYMHATh € HauOOJIbILIEro
npejena U3MEpeHus; Ipu BblOOpe mpeaena M3MEpPeHHs CIelyeT PYKOBOJICTBOBATHCS TEM, YTO
TOYHOCTH Oy/1eT HanOOJIbIIEH MPU OTCYETE MMOKa3aHUW B pabodeil 4acTH IIKAIIbI.

3. YOeauthbcs B OTCYTCTBUM HANPSKEHUS HA IPOBEPIEMOM OOBEKTE.

4.OTKJIIOUYNTh WM 33aKOPOTUTh BCE JETAIM C IIOHWKEHHOW M30JIALMEH WIM NOHMKEHHBIM
UCHBITATEIbHBIM HAIIPSKEHUEM, KOHJIEHCATOPBI U MTOJYITPOBOIHUKOBBIE IIPUOOPBI.

5. Ha Bpemst OKITIOYEHUS TPUOOPaA 3a3eMIIUTh UCTIBITYEMYIO IIETIb.

6. Ha)kaB KHOIIKY «BBICOKOE€ HANpsDKEHHE» B MPHOOpax, MUTAIOIINXCS OT CETH, WIH Bpalias pydKy
reHeparopa MHAYKTOPHOIO MEraoMMeETpa cO CKOpOCThio npumepHo 120 o6/muH, uepes 60 ¢ nocie
Hayvaia u3MepeHus 3apUKCUPOBATh 3HAYCHNUE COMPOTUBIICHHS 1O HIKaJIe prodopa.

7. Ilpu U3MepeHur CONpPOTUBICHUS U30JIALUN OOBEKTOB C OOJIBIION €MKOCTBIO OTCUET MOKa3aHHM
IIPOU3BOJUTH IIOCJIE ITOJIHOI'O YCIIOKOEHUS CTPEIIKH.

8. Ilocne okOHYAaHUS U3MEPEHUS, OCOOEHHO Il 000PyA0BaHMs C OONBIIONW EMKOCTBIO (Hampumep,
Kabenu 00JIbLION NPOTSKEHHOCTH), IPEKIE YEM OTCOSAUHATh KOHLBI TPUOOpa, HEOOXOAUMO CHATh
HAaKOIUICHHBIN 3apsi/ IIyTeM HaJIOKECHUS 3a3€MIICHHUSL.

Korna pe3ynbraT u3MepeHHUs: CONPOTUBIEHUS U3O0JSALUM MOXET ObITh MCKa)KEH MOBEPXHOCTHBIMU
TOKAMM YTEUYKHM, HAIpPUMEp 3a CYET YBJIAKHEHHOCTH IIOBEPXHOCTH H30JMPYIOIIUX YacTeu
YCTAHOBKH, Ha M3OJISALMIO 00bEKTa HAKJIAJbIBAIOT TOKOOTBOASAILIMM 3JIEKTPOJ, MPUCOEIUHAEMBIN K
3aKUMy MeraoMMerpa J.

[IpucoeanHeHre TOKOOTBOJAIIETO 3JIEKTPoAa D ONpeeNseTcs U3 YCIOBUs CO3AaHMs HauOobIIen
Pa3HOCTH MTOTEHIUAIOB MEXK/Y 3€MJIEH U MECTOM IPUCOEIUHEHUS DKPaHa.

B cinyuae uzMepeHust U30a1UU KaOess, N30JMPOBAHHOIO OT 3€MJIM, 3aKUM O MPUCOECTUHSETCS K
OpoHe Kabens; MpU U3MEPEHUH CONPOTHUBIEHHS M30JSIIUU MEXIY OOMOTKAMHU 3IIEKTPHUUYECKHX
MallMH 3a%UM O TPUCOENMHAETCS K KOPIYyCy; NpPH HU3MEPEHUH CONPOTHUBIIEHUS OOMOTOK
TpaHchopMaTopa 3axKUM D IPUCOECTUHSIETCS MO F0OKOM BBIXOJIHOTO U30JIATOpA.

N3mepenne cOnpOTHUBIICHHS U30JALHUUA CUIOBBIX U OCBETUTENBHBIX IPOBOAOK MPOU3BOAUTCA IIPU
BKJIFOYEHHBIX BBIKJIIOYATENAX, CHATBIX IIABKMX BCTaBKAaX, OTKIIOYEHHBIX JJIEKTPOINPUEMHHKAX,
npubopax, anmnaparax, BBIBEPHYTHIX JIaMIIax.

Kareropuyecku 3ampemaercss u3MepsATh H3OJASLHUI0 HA JIMHHUU, €CJIM OHAa XOTA Obl Ha
He0O0JILIIOM y4YacTKe NMPOXOAMT BOJIM3N APYroH JTHHUM, HAXOASIIIEHCs MOA HANpsKeHHeM, U

BO BpE€Ms Ipo3bl HA BO3AYUIHBIX JIMHUAX IIEPEeaaIn.
IIpakTHYeckas 4acThb:
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Puc. 1. Cxema uamepenus cCONPOTHBNEHHA MIONRLMM!
& — snextpogenrarens; B — xabans; 1 — wpesmmumi wuroK; 1 — smsofu HaTyW.

Hup 3 — merannnyecuan 3swsta (obonouxa); & — wionmymn; 5 — anpaw; 6—
TOROMPOBOAFULEN WHAS

HpOI/I3BeCTI/I HU3MCPCHHUC COIIPOTUBJICHHUA U30JIAHUU ITPEATTOKCHHOI'O O60py,HOBaHI/I$[.

C,[[e.]'[aTB BBIBOAbBI O COCTOAHUH 3J'IeKTp0060py,Z[OBaHI/I${.
3aIoJHUTh TCXHUYCCKYIO JOKYMCHTAIHUIO 110 IIPOBCPKE CONPOTUBICHUA U30JIAUNA U

paboTOCTIOCOOHOCTH IEKTPOOOOPYIOBAHHUS.

KOHTpOHbHBIe BOIIPOCHI:

OOBSICHUTD YCTPOWMCTBO M MPUHIUI ICHCTBUS METAOMMETPA.

1.
-

2. CdhopmynupoBaTh MOCIEIOBATEIHLHOCTD ICUCTBUI MPU U3MEPEHUH METAOMMETPOM

COIIPOTHBIICHUS U30JISILIAU 3IIEKTPOOOOPYIOBaHUS.

JlabopaTopnasi paGora Ne7
HN3yuyenne 3aBMCUMOCTH 3JIEKTPHYECKOI0 CONPOTUBJICHUS] M MHAYKTUBHOI'O
CONPOTHBJICHUS OT YACTOTHI TOKA

Heﬂb p£160mbl.' HCCIICA0BATh 3aBUCUMOCTH JJICKTPHUICCKOI'O0 COITPOTUBJIICHUA U UHAYKTUBHOCTH
KOHTYpa OT 4aCTOThI U BEJIMYHUHBI ICPEMCHHOI'O TOKaA.

BLIHY)K}IGHHI)IG OJICKTPUICCKUEC KOJIeOaHus MMPOUCXOJAT B KOHTYPE 11O/ }IeﬁCTBPIeM MEPEMEHHOT'O
HaIIpAKCHUA. Ecmm B QJICKTPUYCCKYIO LCIIb, COACPIKAIIYHO KaTYIIKy HWHAYKTUBHOCTH L, BK/IIFOYUTH

nepeMennyro J/[C
&E=¢&, cosmr,

(14.1)

TO B 11enH, kpome & , Oyner HaBoauThes DJIC caMOMHIYKIMK

dt

(14.2)



Tok B TakOM KOHTYpE KOJIEOIETCS C TOU ke 4acTOTON ®, uTo U npunoxkeHHas I/1C, Ho oTcTaér
ot He€ 1o (daze Ha @

I =1, cos(ot—@).

(14.3)
AmmunTynaa Toka [, nponopuyonanbia ammutyae 3/1C
m 2
Z R +(oL)
(14.4)

I1€ Z— TOJHOE COIPOTUBICHUE KOHTYpa IIE€PEMEHHOMY TOKY (HMMIIEJAaHC KOHTYpa),
R— axTuBHOE compoTuBieHue uend, X; =l — HMHIYKTUBHOE CONPOTHMBIECHHE nemu, L —

HMHAYKTUBHOCTBH COJICHOMAA, (0= 2TCV — HUKIMYCCKaA 4aCcTOTa IIEPEMCHHOI0 TOKa, V — 4aCTOTa
TOKa.

Huoykmuenocms KoHmypa Xapaxmepusyem ce0iCmeo KOHMmYypa co30asamv coOCHEeHHOe
nomokocueniienue u uucienno pasna maznumnomy nomoxy ®©, cuennennomy ¢ Konmypom,
npu eOUHUYHOM MOKe 8 HéM

O=L-1I.
(14.5)

Omna 3aBHCHUT OT pa3MepoB u (POPMBI KOHTYPA, a TAK)KE OT MArHUTHOW MIPOHHUIIAEMOCTH CPEJIBI LL,
OKpYy»Karolen KoHTyp. Hanpumep, BennurHa MHAYKTUBHOCTH JJIMHHOTO COJICHOUA

N°S
L=pop——.,
)
(14.6)
IZI€ o — MarHUTHAs MOCTOSIHHASI; N— YNCJI0 BUTKOB COJIEHOMJIA; S— IIOLIA/lb CEUEHUS CEPACUHUKA
COJICHOW[A; [ — JIMHA CpeiHe 0CeBOM TMHUM CepACYHUKA.

WHAYKTUBHOCTh COJIEHOMIA C (DEPPUTOBBIM CEPAEYHUKOM 3aBUCUT emeé U OT Toka I,
MIPOTEKAOIIEro0 B 0OMOTKE. DTO cleAyeT M3 TOro, YTO MarHWTHas MPOHUIAEMOCTh (HEppUTOB L
3aBHCHUT OT HaNPsLDKEHHOCTH HMarHUTHOTO MO0JIsA, KOTOpasi ONpeesieTcsl TOKOM B COJICHOUIE

H=17.

(14.7)

Onucanue memooa uccieo06aHus

B nanHO#l pa®oTe u3MepeHHE MOJHOTO COMPOTHUBIEHHUS LENMU Z OCHOBAHO Ha H3MEpPEHUU
JeWCTBYIOIUX 3HaYeHUH nepeMeHHoro Toka /u Hanpspkenust U. CornacHo 3akony Oma (14.4),

z-Y
1
(14.8)
Kak cnenyet u3z dpopmyier (14.4),
Z=R*+(oL)? .
(14.9)

B cayyae wmamoro 3HaueHHs aKTUBHOTO COMNPOTHBIEHUSA (Kak MpaBuwiio, R<<Z) moiHOE
COMPOTHUBIICHUE COJICHOU A COBMAIAET C MHIYKTUBHBIM COMPOTUBIICHUEM



Z ~oL.

(14.10)
DTO MO3BOJSAET ONMPEIEITUTh HHAYKTUBHOCTH IO (hOpMyIie
V4 Z
L=—=——, (14.11)
® 2nv

M3MEpsisi COMPOTUBIICHNUE KAaTYIIKH IEPEMEHHOMY TOKY M3BECTHOW YaCTOTHI V.
Hamnpsbxenue, n3amepeHHoe Ha 0OMOTKE COJICHOU/IA, B COOTBETCTBUU C BbIpaxkeHUsiMU (14.8) u
(14.10) 3aBHCHUT OT 4acCTOTHI MIEPEMEHHOT'O TOKA:

U(ow)=1-Z(o)=I1-Lo=1-L-2nv. (14.12)
3asucumocts U (0)), MOJydeHHass MpH (PUKCUPOBAHHOM 3HA4YeHMHU Toka [, 1o Qopme

CcCOoBIIagacT C 3aBHMCHMOCTBIO Z((D) 1 ABJISACTCA HHHeﬁHOﬁ, €CJIM MHAYKTUBHOCTBL COJICHOMJA L

MIOCTOSIHHA (He 3aBUCHUT OT 4acToThl). CornacHo gopmyie (14.6), 3T0 COOTBETCTBYET HOCTOSIHHOMY
3HAYCHHUIO MAarHUTHOM MPOHUIACMOCTH W, YTO XAPAKTCPHO AJIA IMapa- U AMaMarHuTHBIX CPCI.

Jst conenonsia ¢ peppuTOBBIM CEPAEYHUKOM, KaK ObUIO OTMEYEHO, MHIYKTUBHOCTb 3aBUCUT OT
CHJIBI TOKA, MPOTEKAIOIIETO B 0OMOTKE, T.€. 3aBUCHUMOCTH (14.12) nepectaér ObITh JMHEIHON. Bun
TOM  3aBHUCUMOCTM MOXKHO  YCTAaHOBHUTb O3KCIIEPUMEHTAJIBbHO, ONpEAeNsis HHAYKTUBHOE
COIPOTHBIIEHUE COJIEHOUIA MTPU PA3INYHBIX TOKaX.

Taxkum o6pazom, U3Mepsisi HalpsDKEHHE Ha OOMOTKE COJIEHOUA IPU MIPOTEKaHUU EPEMEHHOTO
TOKa Pa3JIMYHOM YaCTOTHI (NIPH (PUKCHPOBAHHOW BEIMYMHE JCUCTBYIONICTO 3HAYCHHS [), MOXKHO
HKCHEPUMEHTAIbHO OINPENEIUTh MHIYKTUBHOCTh COJIEHOMJA M €€ YacTOTHYIO 3aBUCHUMOCTh, a
TaK)Xe €€ 3aBUCUMOCTh OT BEJIMUHHBI MEPEMECHHOT'O TOKaA.

Onucanue ycmaHoO6KU

Obopyoosanue:Mmuan6nok «Karymka ¢ cepledyHMKOM», T'€HEepaTop CUTHAJIOB CIEHUATbHOM
(OpMBI, MyJIbTUMETPBI.

DnexTpuueckas cxeMa YyCTaHOBKM IOKa3aHa Ha puc. 14.1, mMoHTaxHas — Ha puc. 14.2.
Munu6nok «Karyiika ¢ cepiedHHKOMY» NpeCTaBiIseT co0oi Kapkac, Ha KOTOpbIM HamoTaHo N
BUTKOB IpoBoja. B kapkac Moxker BcTaBisiThesl cepAeuHuk. Karymky 4, uMeromyro
UHIYKTUBHOCT, L W CONPOTUBICHHE R, U MyJIbTUMETp 2, COEAUHEHHBIE I1OCIENOBATEIBHO,
MOJIKJIIOYAIOT K TEHEepaTopy HampsbkeHui crnenuanbHoil ¢opmsl 1. Hampsikenwe Ha kaTymike
U3MEPSIOT MYJIBTUMETPOM 3 ¢ OOJIBIINUM BXOJHBIM COITPOTHUBICHUEM.

Puc. 14.1. Dnextpuueckas cxema:
1 — reHeparop CUrHAJIOB CIICHUAIBHON (POPMBI; 2 — mynbTUMETD (pexnM A ~ 20 mA, BX0OIbI
COM, mA); 3 — mynstumetp (pexum V ~20 B, Bxoapt COM, VQ); 4 — muanOnok «Karymka ¢
CEpACYHUKOM) C UHAYKTUBHOCTBIO L, COIPOTUBIICHUEM R



Boinoanenue pabomut

3aoanue 1
Hccnedosanue 3agucumocmu uHOYKIMUBHOCU KAMYUWIKU
¢ Qheppumosbim cepoeuHuUKOM OM Yacmomol

1. C nomouipo MyJIbTUMETPA 2 U3MEPUTH CONPOTHUBIIEHNE R KaTYIIKU M 3alKcaTh €ro B Ta0I.
14.2 (cm. 6maHk OTUETA).

2. CoOparh SJCKTPHUYECKYIO IIeMb IO MOHTKHOW cxeMme, NpuBeAEHHOW Ha puc. 14.2,
MOJIKJIFOUMB KATYILIKY C CEPJCYHUKOM. Y CTAHOBUTH PEKUMBI paOOTHl MYJIbTUMETPOB (puc. 14.1).

3. Bxiounuth B ceTh OJIOKM T'€HEPATOPOB HANPSDKEHHS W MyJIbTHUMETpoB. Haxarth KHONKY
«McxonHas yCcTaHOBKay.

4. Knonkamu «YcranoBka yactotel 0,2 — 20 k['t» ycranoButh yactory 0,2 k['. C momonibro
KHOIIOK «YcTaHOBKa ypoBHs Bbixoza 0 ... +15 B» ycTaHOBUTE 3Hau€HME TOKA B LIENHU B IIpeeax oT 2
1o 5 MA. Ipu 3ToM (prukcupOBaHHOM 3HAUEHUU TOKA, YBEJIMUMBAs YAaCTOTY TOKA, U3MEPHUTD U 3aIKCaTh
B TaOJ. 14.2 mis kaxaoro 3HaueHus v HanpsbkeHne U Ha karymike. M3MepeHus poru3BOIUT 10 TEX
0P, MIOKa HaNpsDKEHUE HE yBEIUUUTCA B 2 — 3 pasa.

Brumanue. 110 Mepe n3MeHEHMs 4aCTOThI CEAyeT MOIEPKUBATh 3a/IaHHBIN TOK I, peryaupys ero
BEJIMYMHY KHOTKaMU «Y cTaHOBKa ypoBHs Bbixosa 0 ... +15 By, a i1yt Gonbieit TOUHOCTH HOAIepKaHUS
TOKa MO>KHO HEMHOTO BapbUPOBATh YaCTOTON OTHOCUTEIILHO BEIOPAHHOTO 3HAUCHHSI.

3aoanue 2
Hccneoosanue 3a6ucumocmu uHOYKMUGHOCIU KAMYUIKU
¢ (heppumosvim cepoeuHuKoM om mokxa

1. Ucnionp30BaTh Ty K€ IIEKTPUUYECKYIO 1IETlb, YTO U B 3aJaHuH 1.

2. YcraHoBUTh yacToTy B auana3one 0,2 — 0,3 k['m.

3. MW3mensss TOK KHONKaMu «YcTaHoBKa ypoBHf Bbixoma 0 ... +15B» or
1 MA 10 5 MA, aiig Kaxa0ro Toka 3amucarh B Ta0n. 14.3 (cm. Omank oru€ra) Hanpspkenue U Ha
Karymke. Ynucnao uzmepeHuil 1omkHo ObITh He MeHee 15 — 20.

4. Boiknrouump OJ0KM T€HEPATOPOB HAMIPSKEHUSI M MYJITUMETPOB.

Oopabomka pe3yromamos uzmepeHuil

1. BbUMCIUTH TIOJIHOE COMNPOTUBIECHUE IEpEeMEHHOMY TOKY Zno ¢opmyne (14.8) u
UHAYKTUBHOCTH L 1o ¢opmyne (14.11). CpaBuuBas R u Z, yOeautech B CIPaBEUIMBOCTU
npuOmkenns R<<Z.

2. Tocrpouts rpadux 3aBucumoctu Z = f(v). TIIpoBecTH TNpAMYI0 HAWIYYIIErO
COOTBETCTBHS.
3. Tlocrpouts rpadux 3aBucumoctn L = f(I). Cpenate BBIBOABI O 3aBUCHMOCTH

WHIYKTUBHOCTHU KaTYIIKU C CEPJCUHUKOM OT YaCTOTHI M BEJIMYUHBI IEPEMEHHOTO TOKA.
4. ObopMHTH OTYET O BHITTOJTHEHUH PaOOTHI.



KoHTpo/IbHO-011¢HOYHOE CpeCcTBO
no MJIK 02.02. KoHTpoJsibHO-U3MepUTeIbHbIe TPUOOPLI

dopma KOHTPOJIS: TEeKYLIUI
Tunbl KOHTPOJILHBIX 33JaAHUI: pakTHuieckas pabora
IIpoBepsiemble pe3yJbTaThbl 00y4eHMS: OK 01 - OK7

VYmetb: 1 -5 3mare: 1-5

Kpurepuii oueHku:

OrneHka Kpurepun
«OT1nugHO» - 5 45-51 Gamn
«Xopouio» - 4 40-44 GamnoB
«Y 1OBJIETBOPUTEIHHOY - 3 30-39 6amioB
«HeynoBieTBOpUTENBHOY - 2 0-29 6asu1oB

IIpakTHyeckas padora Nel
YciaoBHbIe 0003HAYEHHS B JJIEKTPUYECKHX CXeMax.
Bapmuanr 1.

3aoanue 1. Hanuwume naumenoganus ycioenvix ooo3nauenuit ¢ maoauyy (11

0annos). Boinonnume monmasic u 3anyck 31eKmpoooopyo0eanus 6 cOOmeemcmeuu ¢
IneKkmpuyeckoii cxemou. (6 oannos)Haiioume neucnpagHocms,66€0eHHYI0 npenooasamesem é
INEKMPUYECKyIo cxemy, ycmpanume ee (2 6anna).

SA1_ T
A |

SA2 KM.1 KM2
~ /- PV KM EL1 ELZ

SA1

PV

SA2

KM




KM1

KM2

EL1

EL2

3aoanue 2. Boinoanume rcku3z ya1ekmpudeckou cxemol no namamu “Ilpamoii nyck

ACUHXPOHHO020 I1IeKmpoosuzamena”.(4 oanna)

3aoanue 3. 3anonnume madauyy: Ycinoenvle 0003HaAUEHUA HA ITEKMPOUIMEPUM e/IbHBLX

npuoopax.(9 6annoe)
OCHOBHBIE 0502HAY EHHS
ObosHaueHIe NpHHLINA AeticTEnA Nprdopa Vemostoe
obo3sHaueHME
1 M
MmoaHCKTpHLICCKJ/H‘;[ ¢ IMOABIAHBIM MATHHTOM 2.
3.
[
3MeKIPOMArHHTHBET 4.
s. =
DeppoIHHAMHY €CKHI 6.
&
BudparpoHHBET 8.
0. .
3
3aoanue 4. 3anonnume maobauyy: Jononnumenvusie

neKkmpouzmepumenvuvix npuoopax.(19 éannog)

00031nauenusn

Ha



HOI‘IOJ‘IHPITC MbHBIE 00 03HAUCHEA

OB osHAYCHIE MPUHLTANA AclicTEHA NpHbopa Vemnobtoe
0bosHaTIeHE
TepmoripeodpazoBaTe b HEM30MPOE AHHBLT 1

2

3

4

Harposernie nenpiraremsHoe 500 B 5

6

CcepLika Ha coomemmy}omﬂ‘a‘l JOKYMEHT

|+ (h

Tyar

1|~

21O I:;I

'8

JEpaH SMEKTPOCTATIFEE CKITH

JKpaH MarHHTHBIT

Koppexrop
9 1,5
10 ' ~13-
Tok o cToAHHBI 11
Tok mep emeHHbET 0fHOdasHBIN 12
ToK 10 ¢TOAHHBIT M [1€p eMEHHBL 0,1HO (asHBIH 13
Tok TpéxdasHbLi epeMcHHBLA 14
TopH30HTANBHOE 10 T0MKEHIIE IIPHOOpa 15
BepikamHoe IOM0ECHNE PHbopa 16
TlonosxeHte MPHOOpPa Mo YTI0M 60" 17
.18 — +
3Hak v o6mero 3axHMa KOMGHHHPOBAHHOTO TIpHGOpa 19

Bapuanr 2.

3aoanue 1. Hanuwume naumenoganus ycioenvix 0oo3nauenuit ¢ maoauyy (11 éannos).
Buvinonnume monmansic u 3anyck 31eKmpoooopyooeanus 6 COOMeEemcmeuu ¢ I1eKmpudecKoil
cxemoit. (6 6annos) Haiioume neucnpagnocms, 68e0CHHYI0 npenooasamesiem 6
INEKMPUYECKYIO cxemy, ycmpanume ee (2 danna).
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PY3
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1. A

2. C

3. N

4. B

5. PV1-PV3
6. PA

7. EL1-EL3

3aoanue 2. Boinoanumos 3cku3 31eKmpuyeckoil cxemsl no namamu “Braouenue oonogaznozo
mpancghopmamopa”.(4 6anna)

3aoanue 3. 3anoanume maodauyy: Ycioenvle 0003HAYEHUA HA INEKMPOUIMEPUM ETbHBIX
npubopax.(9 6annos)

OCHOBHBIE 0003Ha eHH

YemosHOE

Ob03HaAYCHIME TIPHHILIHIA JCHCTEHA TIpHbopa
obosHadeHIE

Marmros IeKTPIFICCKIT ¢ TTOJBIPKHOM panK ol

Martrros JICKTpI/I'-IecKHI:I ¢ ITO B HBIM MAarHITOM

4

DNeKTP o MHAMIE CKIT

HugyripioHHBLIT

8

DEKTPoCTATIHIECKITT

ml.u@u, #4 |5) ~ | -

3aoanue 4. 3anonnume maoéauyy: /lononnumenvusle 0003HAYEHUA HA
IneKmpousmepumenvHulx npuoopax.(19 oannos)




I[OHOJ'IHHTCJ]]:HBIC 00 osHAYEHMA

OB osHAYCHIE IPUHIPATA JekicTEHA npibopa YenoeHoe
obo3HAUCHIE
TepnorpeotpazoEaTe b HEH30 P OE aHHBLA 1
2
3
4

Harmpasxerne uermirarensaoe 500 B

wn

> )

6

Ceplka Ha COOTBCTCTB‘_VIO]JJ}[FI AOKYMCHT

Tyer

1~

21O H
s

'8

JKpaH 3NeKTPoCcTaTHYE CKIT

JKpaH MArHUTHBIA

Koppexrop
9 1.5
10 \llj/'
ToK 1o ¢TOAHHBIEL 11
Tok rep emMeHHbOT ogHO P AHBIE 12
ToK 10 cTOAHHBIA M TIEp EMEHHBIA 0[HO (hazHBIE 13
Tok TpéxidasHeii mepeMeHHBET 14
TopizoHTaIBHOE MO0 EHIE MPHbOpa 15
BepnimanpHoe 0 T0MeHHe TIpHbopa 16
TTomosxeHite TPHDOpa 110 YTAOM 60" 17
.18 — +
3HaK y o0m1ero 3a:kHMa KOMOHHHP OBAaHHOTO NMpHGOpa 19

Bapuanr 3.

3aoanue 1. Hanuwiume naumenosanus yciosuvix ooo3nauenuil 6 maonuuy (11 oannos).
Buvinonnume monmansic u 3anyck 31eKmpoodopyooeanus ¢ COOmeenmcmeul ¢ H1eKmpudecKoi
cxemoit. (6 6annos) Haiioume neucnpaeHocmes, 66€0CHHYI0 NPEN0OAsamesiem 6
IJIEKMPUYECKYI0 cXemy, ycmpanume ee (2 danna).
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KM1
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KM

SBT

SBC

3aoanue 2. Boinoanums 3cKku3 31eKmpuieckoul cxemvl no namamu “Bxnouenue eammmempa 6
oonogazuyro cems”.( 4 6anna)

3aoanue 3. 3anonnume maonuyy: Ycinoenvie 0003HaveHus Ha IIEKMPOUIMEPUM ETTbHBIX
npuébopax.(9 6annos)

OCcHOBHBIE 0603HAYEHHSA

VenoeHoe

(QbosHATEHME TIPHHITHIA AHCTEHA Tprbopa
obosaagenme

Marseros TeRTPIMe ¢RI ¢ IIoIBIDRHOL paMKolt

MarHuro s IeKTPIHE KA ¢ IT0JBIDKHBIM MATHHTOM

JloromMeTp MarHIIOS TEKIPHIE CKI

4

1
2
3
¥
5 =
6
7
—tie
9

@ eppoIHHAMHY €CKHI

HunysimoHHbIT

8

DIEKTPOCTATITNG CKITT

3aoanue 4. 3anonnume maoauyy: /lononnumensvusle 0003HAYEHUA HA
INeKmpousmepumenvHulx npuodopax.(19 éannos)



HOI’IO MHHTEMBHBIE 00 03HAYCHHA

ObosHAYeHIE TIPHHIEIA ACHCTENA [IpHoopa YemoBHOE
0DosHauCHIR
TepmorpeodpaszoBaTeb HEM30MHpPOEAHHBIA 1

3

4

Hampasxerne pamiratesHoe 500 B 5

6

Ceplika Ha COOT‘BC'ICTBYIOI.LII/H\;I AOKYMCHT

R |+ <

MIynr

1|~

1| OC| H

'8

OKpaH 5IEKTPOCTATIFE CRITH

IKpaH MarHHTHBIA

Koppexrop
9 1.5
10 | ~3-
Tox no cToAHHBIT 11
Tok mep eMeHHBLT 00 hasHBII 12
Tok 10 CTOAHHBET M T1ep eMEHHBLA 0/H0 (a3HBII 13
Tok TpéxasHpL1 IepeMeHHbET 14
ToprsoHTaIBHOE [0T0KEHHIE IIPHbOpa 15
BepnkanpHoe o ozkeHIE IIpHbopa 16
TlonosxeHie prbopa MoA yTIonM 60" 17
18 -+
3HaK vy ofIero sa:kHMa KOMOHHHPOBAHHOTO NPHGOpa 19

IIpakTnyeckas padora Ne2
N3yyenne kKoMOMHMPOBAHHBIX MHOTO()YHKIIMOHAJILHBIX IPHOOPOB.

Leas padorbi:[IproOpereHne HaBBIKOB PabOTHl ¢ KOMOMHUPOBAHHBIMHU AJIEKTPOU3MEPUTEIBHBIMU
npubopamu.

Teoperuyeckunii marepuas:

DNeKTpOU3MEpHUTEIbHbBII KOMOMHUPOBAHHBIN TPHOOP- U3MEPUTEIBHBII PHOOP, B KOTOPOM ISt
M3MEpEeHus IByX WK OoJiee BETMUMH HCTIONIb3YeTCs OJIMH U3MEPHUTEIbHBIN MEXaHNU3M JIH00
HECKOJIbKO pa3IMYHbIX peoOpa3oBaTenieil ¢ 0OLUIMM OTCYETHBIM YCTPOHCTBOM.

[Ikanmy 1M OTCUETHOE YCTPOMCTBO KOMOMHUPOBAHHOTO PUOOpPaA IpalyupyIoT B €IMHHUIIAX TEX
BEJIMYMH, KOTOPbIE OH n3MepsieT. Hanbosee mupoko UConb3yroT NpHOOPH! AJ1s U3MEPEHUS
JIEKTPUUYECKOTO HAMPSKEHUS, CUIIbl TIEPEMEHHOTO U TIOCTOSIHHOT'O TOKA- BOJIBTAMIIEPMETPHI;
HaNpsKEHUs, CUIIbl IEPEMEHHOT'0 U IIOCTOSHHOIO TOKA U COIPOTUBIIEHUS- aMIIEPBOIBTOMMETPBI



(aBOMETpBI); HHAYKTUBHOCTH, HAIIPSKEHUS TIOCTOSIHHOTO TOKA, KOJIMYECTBAa UMITYJIbCOB-

YHHUBEpCaJbHbIE HU(POBBIE TPUOOPHI.

BonbTamnepmetp 3B2234

RATO R W ey
s NETE

YHHBEpCANbHbIE LUMGPOBLIE NPUBOps!

Bonpramnepmerp 9B2234 npennazHaueH s
U3MEpPEHUs] Pa3HOCTH TOTEHIIMAIIOB MEXIY
MOJ3EMHBIMU COOPYXXEHUSIMU U 3eMJied, a
TaKKe JUIsl U3MEpPeHust OMy>KIAOIIMX TOKOB Ha
MOJI3EMHBIX COOPYKEHUSK, pebcax, Tpyoax u
METaJUTMYECKUX 000JI0UKaX KaOeIIe.

Karoansiit BoibToMmeTp A4-M2 npenHazHaueH
JUI. U3MEPEHHUsl IOCTOSHHBIX W IEPEMEHHBIX
HaNpsOKeHUH, CONPOTHBICHUHM IOCTOSHHOMY
TOKY, BEJIMYMHBI €MKOCTU MU HHJIYKTUBHOCTH.
Hlkana npubopa OTrpajlyMpoBaHa B
5 GEKTUBHBIX 3HAUYECHUSIX HarpspkeHus. [Ipudop
u3MepsieT  MOCTOSHHBIE U IIEpEMEHHBIE
HanpsbkeHus B mpepenax  0-1000 B, C
BBIHOCHBIM  JISIUTENIEM Hpelesl  HU3MEpeHUs
MOKeT ObITh pacmuper 10 10 kB mocrosHHOTO
HanpspkeHus. TOUHOCTh U3MEpeHUs! TOCTOSTHHBIX
U MEpEMEHHBIX HanpsbKeHuM B mpenenax 3-6%.
[TpuGop mO3BOJISIET H3MEPSTH CONMPOTUBIICHUS
noctostHHOMY TOoKy oT 1 Owma mo 100 Mowm,
BennuuHbl uHAYyKTUBHOCTEH OT 100 MI'H 10 100
I'm wu emxocreir or 100 n® mo 100 M.
TounocTe wu3Mepenuit comnporusieHuii- 10%,
WHJIYKTUBHOCTEH U eMmKocTei-15%. Ilpubop
nuraercss or a3nekrpocetw 127, 220 B ¢
gactoTod 50 ' mim 115 B ¢ wactoroit 400 I'u.

3aoanue 1. H3yyume enewtnuii 6uo agomempa. Bnuwiume o603nauenun ¢ madauyy.




O6wee r4ezno

MNepexnoyaTens pexuMMoB paboTsl

FHE30a M3MEDEHWUA HaNPOKEHWUIA

Py4Ka YCTaHOBKW HYNA OMMETpa

i MHe3aa U3MEPEHWUA CONPOTUBNEHMIA

|
| THE3na U3MepeHMs TOKOB
\. J

3aoanue 2. Hzyuume cnocoovl noOK1104eHUs agomempa 0Jis 6bINOJIHEHUA PA3TULHBIX
uMmepeHuil.
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MNOCTOAHHBIA TOK MocToAHHOE HanpsxeHue CGI'IPGTHBHEHHE

3aoanue 3. H3ylmme CXeMmy uUmepumeilbH0o20 MexXanuima ¢ 6HeuHUM NOCMOAHHbBIM MACHUMOM
Ha KepHax.

I’IyBCTBI/ITGJ'II::HOCTL an6opa IMMOCTOAHHOI'O TOKA, paMKa KOTOPOI'O 3aKpPCIIJICHA Ha KECPHAX, 3aBUCHUT:

v OT KoJIM4ecTBa BUTKOB B PaMKe (4eM 00JIbIIe BUTKOB Ha PAMKE, TEM YBCTBHUTEIBHEE);

v OT TOJIIMHBI TIPYKUH, CO3/IAONIMX TPOTUBOAECHCTBYIOIINI MOMEHT (4EM TOHBIIIE
MPY>KUHBI, TEM YYBCTBUTEIIbHEE);

v OT CcHIIbI MArHUTHOT'O ITOTOKA B 3a30p€ TIOCTOSHHOTO MarHUTa (4eM CHIIbHEE MAarHUTHAS
MIPOHUIIAEMOCTh MAarHUTA, TEM YyBCTBUTEIBHEE).



V=
D | MaruuTonposog >
() | o6oiima

(d | OTBepcTHE KpenneHua

D ' Peivar koppekTopa
|

Crpenka

MarHuT

Pamika

BUHT noanATHUKa >

MpoTWUEOBEC

O|olo|o]lo|o

CnupankHas npyxuHa

¥

3aoanue 4. H3yuume cxemy usmepumenbHo20 MeXaHu3Ma ¢ 6HYMpeHHUM ROCHOAHHbIM
MAZHUMOM HA KEPHAX.

1 CIAHVMIAHO Ban 06N1BKa MarH WTONpoBOAa '2)

2 | | Poiuar koppekTopa

3] | NonocHasn Haknagka

4 | | Pamxa

5 |Crpenka

6 | | CnupanbHas npysxuHa

7 | |OBokMa

8 | | BUHT nognATHWKa

9 | | MpoTuBOBEC

10| | BHYTPUPAMOYHBIA MarHUT

11| | MpUAKBLl ANA KpenneHus Wikans!

|12| | KoNbLEBOH MarHMTONPOBOA

13| | Bykca >)

3aoanue 5. H3yuume cxemy uzmepumenbHo20 MeXaHu3mMa ¢ 6HYMpPUPAMOUHbIM NOCHOAHHBIM
MAZHUMOM HA PACMAINCKAX.

YyBCTBUTEIBHOCTH TPHOOPA, PaMKa KOTOPOTO 3aKPEIJICHa Ha PACTsHKKaX 3aBUCHUT:

v OT KOJINYECTBA BUTKOB B PAMKE;
v" Or MOMEHTa PacTsKEK, T.€. JUIMHBI, TOJIINHBI, CHJIbI HATSHKEHHS PaCTSIKEK;
v OT CcHJIBI MArHUTHOT'O ITOTOKA B 3a30p€ TIOCTOSIHHOTO MarHuTa.

CJ'IG,Z[OB&TGJ'II)HO, yeM 0O0JIbIIIe BUTKOB B paMKeE, UEM OoJIbIlIe cujla MAarHUTHOTO ITOTOKA B 3a30pc€
IMOCTOAHHOI'O MarimuTa, 4€M TOHBIIEC, JJIMHEC PACTAKKH 1 YEM ciabee HaTAHYTBI OHH, TEM
HU3MEPUTECIIbHBIX MEXaHU3M 6y,I[CT YYBCTBUTCIIBHECC



| MpoTHeoBec

Puluyar KoppekTopa

[lepxaTenu pacTsKex

PacTsiia

BHYTPMPaMOYHBIA MarHUT

KonbLeBoi MarHUTONpoBo.

AMOpPTU33LIMOHHAA NPYXUHA

Crpenka

MoncHbIE Haknaaku

MpysKUHBI-BANKK

Pamka

>

B pabote npumensiercst o6pa3oBarenbHbId MOyNb. CChLIKA:
http://fcior.edu.ru/search.page?phrase=%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%B
D%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20
%D0%BF%D1%80%D0%B8%D0%B1%D0%BE%D1%80%D1%8B



http://fcior.edu.ru/search.page?phrase=%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B8%D0%B1%D0%BE%D1%80%D1%8B
http://fcior.edu.ru/search.page?phrase=%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B8%D0%B1%D0%BE%D1%80%D1%8B
http://fcior.edu.ru/search.page?phrase=%D0%BA%D0%BE%D0%BC%D0%B1%D0%B8%D0%BD%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B8%D0%B1%D0%BE%D1%80%D1%8B

TocynapcTBeHHOe mpodeccnoHaIbHOe 00pa3oBaTe/ibHOE YUpPeKIeHne

/,_ i ) «CBIKTBHIBKAPCKHUH J1eCONMPOMBIILIEHHBI TEXHUKYM»
'—"?hw.'."_,.' 2 «CBIKTBIBKapca BOP MPOMBIIUIEHHOCHT TEXHUKYM)

T YIKCHKACO BENOJAH KAaHMY YUpPEKICHUE
PACCMOTPEHO YTBEPIIXKAIO:
Ha 3acegannu MK 3am. nupekTopa
«IIpodheccrnoHaIbHOTO ITUKIIA» M.A. Apuep
[Ipotokon Ne 1 ot «31» aBrycra 2021 1. «31» aBrycra 2021 .
IIpencenarens MK O.B. UcakoBa

KoHTpoJibHO-011eHOYHO0e CpecTBO
no M/IK.01.03 Cucrema oxpaHbl TPyAa M NPOMbILICHHAS 3KOJIOT U

®opMa KOHTPOJIA: IIPOMEKYTOUHAs aTTeCTalUs
Dopma IPOMEKYTOYHON aTTECTALMHU: nuQQepeHIMPOBAHHBIN 3a4eT
THm KOHTPOIBLHOIO 3aaHUA: TECT

Kputepun onenkn

DK3aMEHAIIMOHHBIA TECT COCTOMT W3 35 3amaHuil. OTBeTaMM K 3aJaHUsIM SBISIETCS 1udpa
nin OykBa. 3a KaxX/Iblil BEpHBIN BHIMOJHEHHBIN OTBET KaXK0T0 3aJaHus oOydaroluiics momy4daer 1
0asu1. 3a HEBEPHBIN OTBET UJIM €r0 OTCYTCTBUE BhIcTaBisieTcs (0 6aios.

MakcumanbpHas cymMma OajuioB, KOTOPYI0 MOMKET MOJY4YMThb CTYAEHT, HPaBUIIBHO
BBITIOJTHUBIINI BCE 3aJaHUs dK3aMEHAIIMOHHOM paboThl - 54 Oaia.

[Ikana nepecuéra mepBuuHoro Oamna (= 54) 3a BbINOJHEHHE PaOOTHl B OTMETKY IO 5-
OayIbHOMN HIKaJIE.

OtmeTKa o 5-0amIpHOI «2» «3» «4» «5»
HIKaJIe
[TepBuunbIii Oamn 0-31 32-42 43-51 52-54
MpEenoaaBaTeilb JI.JI. HoBukoBa
ChIKTBIBKap

2021



Ne tecta

. AMNEPMETPOM C Npefenom uamepenna 10.A Tpebyerca nsMepuTs Tok A0 50 A
PaccunTtate HeobtxoanMoe CONPOTUBNEHUE LUYHTa K aMNepmMeTpy.

Koad (OULMEHT LWyHTUPOBaHKA:

n=1/1= | JA= j

| — TpebyemsIi NPeaen M3IMepeHn;
I3 — AERCTBUTENLHLIA NPeAen N3MEDEHMIA

3MepeHne ConpoTUEN

2HUA amnepmeTpa ¢ NOMOLWBI0 OMMETPA. 1
[poBecTy MaMeperue

V3MepeHHoe 3HaYeHne Om

ConpoTUBNEHKE WYHTA

Ry=r/(n-1) =

j 0mJ

Bribepute oauH oteeT:
O a002

O b.03

O <003
O do2

(3 6amna)

Ecnm NpX NZMepeHun GoNbLWOro ZHaUSHUA NSKTRPWUULCKOro CONpPoTUEASHNA NOKAZaHWMA MyALTUMETPA NOCTOAHHO PACcTYT U HE YCTAHABIMBAKTCH, KaK o6bIUHD, 23 HECKONLKO

CEKYHA, HeobXxognMo;

BrifepuTe OOMH OTEET:
o

[
o]
(&

a. MpoaomKUTE UZMepeHne A0 NOAHOMS YCTAHOBAEHWA NOKazaHUA MyALTUMETPa

b. HemegneHHO NpeKpaTUTLE M2MepeHne EO MZGeXaHNe BbiX0ga MyNLTUMETPA U2 CTPOA

(1 6amm)
3

Pacnpe,qenme 3NeKTpOMEMEpHUTENEHBIE I'Ipb"lﬁﬂpbl no CI'IOCOEI}I" NoOOKNHKYEHAA K Lenu

NOCNELOEaTENEHOE BuiSepure... *

E3TTMETP

napanneneHoe

EQNBTMETP

aMnepMeTp

(1 6amn)




Cxema kakoro npubopa vzobpaxeHa Ha pucyHKe?

Bribepute oauH OTBET:

O a. MyasTUMETP
O b. ommeTp
¢ ocuynanorpad
O d. MmeraommeTtp

L €. YaCToTOMED

(1 6amm)
5

Kakoi npuBop MEMEPRET CEOE INEKTPUUECKDE CONPOTUENEHWE NPW M2MEHEHWA TEMNEPATY Pl ?

OTeeT:

(1 6amm)
6

Kakwe ycTpolcTEa HaZEIE3HOT MEMEPWUTENEHEIMKM NpeoBpazosaTenimu?

BriGepuTe 0aMH OTEET:
a. YcrpolcTea, npeaHazHadeHHEIe 4R NpeoBpasoBaHnA PaZHOMO POAA HENEKTPWUSCKMY BENMYMH B MEX3HMUYECKOE NepeMELLEHME YKaZaTENA

'S
e
O b. YCI'pOIT'ICI'Ba, npeaHasHadYeHHble LA npeoﬁpasoBaHm pPazHOro poja HeE3NEKTPUYECKMY BENWYWH B SNEKTPUYECKWE CUTHANbI.

(1 6amn)
7

Kak onpegenuts o I AW ¥ TOK HarpyzKku SLITOBOI 3NEKTPUUECKO pozeTkn?

Bribepwte ogmMH OTEET:

O
o,

a. MakcMmanbHO BOZMOXKHLIN TOK HAarpy2KH ONpegenseTcd MyTeM NOAKAIOUEHHUA K KOHTAKTaM POZETKA MY/LTUMETRA E PEXVME MZMepPeHunsA Toka. TOK, KOTopbIi npn
3TOM NOKaXKET MyALTUMETP W GYACT paBeH MaKCMMAALHO BOZMOMHOMY ANMTENLHOMY TOKY HarpyzKu

s
9,

b. MaKcMMankHo BOSMOXKHIN ANWTENbHEIA TOK HarpyzKn BLITOEOH POZETKN ONpeAenAeTcA XapaKTepUCTUKAMK 3NEKTPUUSCKOH NPOBOAKM, POZETKM M KOMMYTaLMOHHONH
annapatypbl

1 Gamn)




Pacnpe,a,enme YEKazaHHBIE THNEl UZMEPDUTENEHBIX npeuﬁpaaﬁaamﬂeﬁ No Knaccam,

INEKTPOMATHUTHBIE | ByiGepuTe.. s

TENNoELIS Bubepure...
TaxoreHepatop

ONTHUECKHE boTopeaucTop
TepMonapa

(1 6amm)
9

OnpeaeauTe NoKa3aHWA aMNEPMETPa, ECAW NPU M3MEPEHAN METCAOM BOLTMETPA — AMMNEPMETPa Ha KaTyllKe WHAYKTMBHOCTLIO 31,8 MIH HanpaxeHve coctasanet 20 B. YactoTa Toka B

cetu 50 My OKpyranTe OTBET 40 LIENOT0 3HaYEHUA.

Oteet:

(5 6amnoB)

10

AnA nzMmepeHna BeNWMUMHLI HANPAMEHWA NOCTOAHHOID TOKAa MyALTUMETPOM Heo6X04MMO NeEpeKoUaTeNb PEXWUMOE paBoThl YCTAHOEWTE B NOAOMEHWE:

BeibepuTe oaMH oTEET:
O a ADC (DCA)
2 b, VAC (ACV)
2 ¢ VDC (DCV)

1 Gamn)
11

Kakoe 3HaueHVe HanpsXXeHWA NOKasLIBaeT BOALTMETP?

Orger:

(1 6amn)




12

y{.‘FpDﬁHBD, HPEDSPESYHJLIJ,EE BHEKTPMHECKHﬁ CUIHan B NOCNefoEaTeNbHOCTE MMMYILCOE, YWCONO KOTOPEX NpONOPUWMOHANEHO aMIIWMTYAS EXO4HOIO CUrHana.

Brifiepute 0AWH OTEET:

O a. Undpo-aHanoroewlii npeobpazoeatens

&)
O b. Avanoroeo-umdpoeoi npeobpazoeatens

(1 6amn)
13

Kakoi npubop wzobpaxeH Ha ceme?

T

il

BribepwTe oguH oTBET:

O a Tepmonapa

-
O b. TepmopezucTop

(1 6amm)




ConacTamate \I0GRINMEIFA PEMECPOD ¥ Yk 1SaBarn

(1 6amm)
15

Onpegenvre abcoMOTHYHO NOTPELLHOCTE MEMEDEHWA, ECAW NoKazaHWA npubopa paexel 10, 65 A, a MCTMHHOe 3HaYeHwe Toka B uenw 10,6 A

OreeT:

2 Ganna)
16

CTpenouHkld amnepMeTp MMveeT Gonee ELICOKYHO TOUHOCTL MZMEPEHWA:

BrifepwTe 04MH OTEET:

) a. Ha nepBoii TpeTH WKaNLI

L
2 b. BavKe K MaKCUMyMY LIKaAbI

(1 6amn)
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KakoBo TMNA MEMEDWUTEAEHEIA MExXaHKUEM Npubopa?

Bribepwte 04MH OTEET:

O a. 3NeKTPOAMHAMWYECKMIA
' b. 3neKTpOMarHUTHEIA

) €. MarHWTO3NEKTPUYECKMIA
2 d. MHAYKUMOHHBIA

) e 3NEKTPOCTATUUYECKMIA

(1 6amm)
18

3epKanbHaA WKana B CTPENoUHLIX Npubopax NPUMEeHAETCA ANA:

BrifepwTe 04MH OTEET:
O a komneHcaunM owWMBKW CUMTLIBAHUA NOKAZAHWH, BLIZBAHHOIN BHELWWHEN 3aCBETKOM WKaNkL!

O b. KOoMMeHcauM OWWBKN CUMTLIBAHWA NOKAZAHWH, BbI3BAaHHON HenpaBWABHLIM YTAOM SpeHWA NPpH CUMTHIEAHWKA noKazaHWi1

( 1 6amn)
B 2aBMCMMOCTH OT OCHOBHOA NOrpelWwHoCTH 2NeKTpOMEME DUTENIEHEIS I'IpHﬁCIpr ASAATCA HA sormvrmasssrsrrerissssrn KNACCOE TOYHOCTH. Hanwwte umcno.
OteeT:
1 Gamn)

Ecy yacToTy NepeMeHHOI0O TOKa VBeJWYUTH B 4 pasa,
TO MHAYKTUBHOE CONMPOTHBJIEHHUE KATYIUIKH

Bribepute 0auH OTEET:

3. yMeHbLWWTCA B 4 paza
b. yeenuuuTca B 2 paza

C. yMeHBIUMTCA B 2 paza

O O 0 O

d. yeenuuutca B 4 paza

(1 6amm)
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QopMyna pacyeta KakoW norpelHocTH?

y=;ﬁ-100 (%)

max

Beibepute 0AWH OTBET

3. OTHOCMTENEHOW

b. npweeaeHHOR

o O O

. abcoMoTHOR

(1 6amm)
22

ConocTaebTe ONpeseneHa 1 npubope

MamepuTensHeIA NpuGop, NpeaHazHaYeHH LI ana onpeaeneHus

MOLHOCTW 3NEKTPUYECKOND TOKA UMW 3NEKTPOMArHWTHOIo BriGepure
curHana.
Mpwudop AnA M3MepeHnA cunbl ToKa B aMnepax Amnepmetp

Ommetp
MprBop ANA UIMEPEHMA PACXOAA ANEKTPOIHEPIIK CueTumi 31eKTPUUSCKOR 3HEPTK
NepemMeHHO UMW NOCTOAHHOM ToKa (00LIMHO B KBT-Y MK A-y)

MyneTuMeTp
MpuBop, NpeaHasHaYeHHbLI AnA patoTsl B UENAX NOCTOAHHOTO Hactotomep
TOKA B KAYECTBE MHOMO3HA4YHON MEPbI ANEKTPHYECKOrD Bonetmerp
CONPOTHBNEHWA, 3 TAKKE B KAYECTBE ABYXIeKagHON MarazuH CONpoTHBAEHM
NepexofHOI MEPLI 3NEKTPUYECKOTO CONPOTUBNEHWA NPK

BattmeTp

HIMEPEHWH COI'IpDﬂﬂBHEHI1ﬁ METOAOM 3aMeLleHuA.

(1 6amm)
23

BeonstMeTpoM ¢ npenenom mameperns 150 B ToebyeTcs usMepHTe HanpsKeHte 10
450 B. Paccuurats Heofiogumoe fo06aB0UH0E CONPOTUBASHKE K BONETMETRY, g
—

KoadpehuupenT ana AoBaE0UHOTO CONPOTUBNEHUA

In=u/su, =g/ B= 1

U — Tpafyembilii NPEAs HIMap eHWiA,
Uy — peRcTenTensHLI Npeaen HamepeHn.

HDOEGCTW HW3MepeHWe

Mamepenne conpoTHENSHKA BONETMETPE C NOMOILLEID KHNOOMMETDE:

3MepeHHOe 3Ha4eHne:

Benununna ao faBoyHoro CONPOTUBNEHUA:

[Ry=r(n-1)=] koM. . an

BriGepuTe 0AMH OTEET!
a4

b.6
c.40
d. 06

@ (@ @ (@ (o

e 04

(3 6amna)
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OTMETETE, KaKe I'Ipldﬁﬂphl OTHOCATCA K 3N2KTPOWMSMEepUTENEHBIM

BblﬁE‘F}HTE OAWH MNKW HECKONBKD OTEETOB:

O  a. mukpockon

O b. marazsus conpoTyeaSHMIA
O c ommerp

O d. umpkynatop

0O e pagwonamna

O f. amnepmetp

(1 6amm)
25

OJeKTpUUYeCKasi Ienb NepeMeHHOr0 TOKAa Onpe/eJieH-
HOM YacCTOTH! COAEPKHUT KATYIIKY MHAYKTHUBHOCTHIO L.
Ecau MHAYKTUBHOCTD KATYIKM craHer 2L, TO aMILIu-
TYAHOE 3HAYEHMEe CHJIBI TOKA B LeN! NPH HeM3MeHHOM
MaKCHMAJbHOM HANPAXKeHUH

BribepuTe oauH OTEET:

a. yeennuutca B 2 paza
b. He nameHuTCA
C. YMEHbLWMWTCA B 4 paza

d. yMeHbLINTCR B 2 paza

(1 6amm)
26

Kakoi €MeTeMBt aMNepMeTp 1306paxeH Ha doTorpadun?

\\\\\\\
A \\\\80100

B Eexs

~£isL A I C€am-ager

Orget:

(1 6amn)
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BrifigeT nv U3 CTPOA MYALTUMETP, ECAU B PEXXMME MIMEPEHNA CONPOTUBACHMA NOAKMIOUSHHOE K HEMY CONPOTHBACHWE OKaKeTcA B 1,5 paza Builwe, ueM ycTaHOBACHHLIH Ha
ynb pe npeaen P conpoT

Brifepute 0aMH OTEET:

a. Het, MyneTHMETP He BLIAAET Uz cTPOA

o O

b. lla, MynbTUMETpP CKOpee BCero BblMgeT U3 cTpoa

(1 6ayn)
28

Ecnu npu uzmepeHHMH MyALTMMETPOM MNOCTOAHHOTO HANPAXKEHWA NOMEHATE WYNkI B rHezgax «V» 1 «COM:» mectamm, To:

BribepuTe oamH OTEET:

a. MokazaHnA MyALTUMETPA CTaHYT PAEHLI HY /IO
b. MynbTUMeTp ELIAgET M3 CTPOA

c. UzmeHnTCA 2HaK nepeg UWCNEHHEIM ZHaUeHWEM MZMepeHHOMo HanpAXxeHWA

o o o O

d. Huuero He MzmeHuTCA, GYAYT T Xe NOKazaHWA

1 Gamn)
29

paccYuTaiTe CONPOTUBENEHNE PEINCTORE M BEIASNAKLIOCA Ha
3TOM Y4aCTKE e MOLLHOCTE.

—+
5 o
. S

amepuTe CHny TOKS |I =0.25 A l CONPOTHENEHKE:! |R =U/I= B/ A= Om
HaMepnTe HANDAKEHWE |U =3 |B ' MOWHOCTE: iM = |)-] = B- A= Br

BblﬁEpHTE O0MH MM HECKONBKO OTEETOE:

0 ab7s
O b.065
0O ci2
O d1i3
0O el4

(3 6amna)
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Mo KOHCTPY KUMKW 1 CI'IOCO&}" NPUMEHEHWA INEKTPONSMEPUTENBHBIE npmﬁopbl pPazoenatoTCH Ha:

Bblﬁepme O4WH WK HECKONBKO OTEETOE:

U a wwmroBEIE

) b. 3neKTpOHHBIE

O ¢ cTauMoHapHeie

O d. anexTpoxmMMuueckme
O e TepMo3anekTpydeckie
O f. 3nekTpomMexaHWUeckne

' g. nepeHocHkIE

(1 6amm)
31

Kakoii Tok npoTekaeT no oBMOTKe BaTTMETPE, eCiK Npu HanpaxkeHu cetu 220 B, notpebnaeman MowHocTe noTpebutens coctaensaet 1,1 kBr.

Oreetm:

(5 6amnoB)
32

Onpegenute koaddUUMEHT TpaHCHOPMaLIMK MEMEPUTENLHONO TPAHCGOPMAaTOPa HaNPAXKEHUA, eCIM Ha BXOAe BOALTMETPa HanprxeHue 100 B, a B namepaemoii cetk 6000 B.

OreeT:

(3 6amna)
33

Mp# UEMepeHUn CONPOTUEASHWA PE2VCTORA MyNETUMETPOM Bkne NomyyeHo 2HaveHwre 302 Oma. VicTuHHoe 2Haverve conpoTieneHka 300 Om. Haiaute oTHOCMTENEHYH NOTPEWHOCTE
H3MEpPEHNA.

BrifepuTe oM OTBET:
a. 0.67%

b. 0.66%
c.065%

o O O O

d. 0,68%

(3 6amna)
34

Kakoi I'IpHﬁClp WM3MEHAET CBOE INEKTPUYHECKOE CONPOTHUEMEHWE NOA ,"J,E'HL—I'BHEM ONTUYeCKoro M.}J’Iy'—IE‘HIﬂH?

OteeT:

(1 6amn)
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Cnocobbl NoAKNKOYEHMA aeoMeTpa

NOCTORHHOE HanpaKeHWe
CONpPOTUENEHUE

(1 6amm)

5. Ouenka no y4eOHOH U NPOU3BOJICTBEHHOM NPAKTHKE
5.1. O6mue noJ0KeHU

Llenpto omeHkn 1o y4eOHOM W  (WIM) TPOU3BOACTBEHHON IPAaKTHKE  SBISETCS
OLICHKA!

1) mpoheccnoHaNBHBIX U OOIINX KOMITETEHIIUH;

2) NpaKTUYECKOIO OMbITAa U YMEHHH.

5.2. YueOHas npakTuKa

KoHTposb 1 OlleHKa pe3yabTaToB OCBOEHHs y4eOHOM MPaKTUKU OCYILECTBIISETCS B IpoLEcce
yueOHBIX 3aHATHH, CaMOCTOATENBHOTO BBHIMOJHEHUS OOy4YarolIMMUCS 3aJlaHUH, BBINOJHEHUS
MPaKTUYECKHUX PadoT.

B pesynpraTe ocBOeHHs y4yeOHOM MNpaKTUKM B paMKaxX OCBOEHHUS MpodeccroHalIbHOTO
MOJTyJIs, 00y4aroIuecs: MPOXOoAsT MPOMEXYTOUHYIO aTTecTaluio B popme auddepeHnrnpoBaHHOro
3ayera. Pe3ynbTaroMm, KOTOpOro sBisercs oueHka. [IpomexyTrodHas aTTecTalMs 3aHOCHUTCS B
3a4eTHYIO BEJIOMOCTh 10 yueOHOH mpakTtuke. Popmoit auddepeHnnpoBaHHOrO 3a4era SBISIETCS

BBITTOJIHEHNEC KOMINJICKCHOT'O 3aJJaHHUA, COCTOAIICTO U3 TGOpeTquCKOﬁ u HpaKTquCKOﬁ JacTeH.

S5.2.1. Buabl pador no y4ye0HOIl NMpaKTHKe U NpoBepsieMble pPe3yJbTAaThbl 00y4YeHUs IO

npogecCHOHATBLHOMY MOIYJII0

Buabl pator Koabl npoBepsieMbIX pe3yJibTaTOB
K OK o,y
Hucrpykrax no [1TI, I1TH, T1b OK.1, OK.2
3auer no IITO u IITH, I1b [IK.1,IIK.2 | OK.1, OK.2, OK.3 [10.1,
I1K.3 V.1,V.2,V.3




Onpenenenre HEUCIIPABHOCTEN U IIK.1, IIK.3 | OK.1, OK.2, OK.3 I10.1,
MEJKUN PEMOHT aMIIEPMETPOB, V.1,V.2 V3
BOJITMETPOB, BATTMETPOB

OrnpezienieHne HEUCTIPABHOCTEN U IIK.3 OK.1,0K.2, OK.3 I10.1,
MEJIKOTO PEMOHTA CYETYMKOB aKTUBHOU Vi1,V.2V3
U PEAKTUBHOW SHEPIUH

MoHTaX ¥ BKIOYCHHE OTACIBbHBIX IIK.1, IIK.3, | OK.1, OK.2, OK.3 I10.1,
ANEKTPOUZMEPHUTEIHHBIX PUOOPOB H V.1,¥.2,V.3
U3MEpEHUE JEKTPUUECKUX BEJIIMYHH C

MOMOIIIbI0 KOMOWHUPOBAHHBIX

puOOpPOB

COopka DJIEKTPUYECKUX CXEM C IIK.1,IIK.3 | OK.1, OK.2, OK.3 110.1,
oHO(Da3HBIM U TpeXha3HbIM V.1,¥.2, V.3
CUETUUKOM

Hananka u cOopka cxeM BKIFOUCHUS IIK.1, IIK.3 | OK.1, OK.2, OK.3 I10.1,
nyckaresyiel, KOHTaKTOpPOB B V.1,V.2, V3
AIEKTPUUYECKYIO 1IETIh

COopka cxeM H3MEepUTEITbHBIX IK.3 OK.1, OK 4, OK.5 I10.1
TpaHcGopMaTOPOB TOKA U HAMPSIKEHUS V.2,V3, V.11
MoHnTax 1 peMOHT IIK.1, IIK.3 | OK.1, OK.2, OK.3 I10.1
IIYCKOPETYIMPYIOLIMX alapaToB V.1,V.2,V.3
HcnpiTaHus ¥ HanaJgKa OCBETUTEIbLHBIX IIK.1, IIK.3 OK.2, OK.3, OK.6 I10.1
3JIEKTPOYCTAHOBOK V.1,¥.2,V.3
[IpoBepka a51eKTpooOOpyIOBaHUST HA I1K.3 OK.1, OK.2, OK.3, I10.1
COOTBETCTBHE UepTEKaM, OK.4, OK.6 V.1,V.2V.3

JJIEKTPUYECKUM CXEMaM, TEXHUYECKUM
YCJIIOBUSIM




I'ocynapcrBenHoe npogeccnonaibHOe 00pa3oBaTeIbHOE YUpekAeHn e

/F i s, «CBIKTBHIBKAPCKHMH J1eCONMPOMBIILIEHHBI TEXHUKYM»
SO\ —i «CBIKTBIBKapca BOP NPOMBIIIEHHOCHT TEXHUKYM»
M YIKCHKACO BEJNOJaH KAaHMY YUpEeKICHUE
PACCMOTPEHO YTBEPIXKAIO:
Ha 3acemannu MK 3aM. qupekTopa
«[IpodeccronabHOTO UKITa» M.A. Apuep

IIpoTokon Ne 1 ot «31» aBrycra 2021 r.
[Ipencenarens MK O.B. Hcakosa

«31» aBrycra 2021r.

KoHTpo/IbHO-011€eHOYHOE CPeICTBO
no YI1.01 BeinosiHeHHe MOHTAKa MPUOOPOB U YJIEKTPUYECKHX CXEM CUCTEM ABTOMATHKH B
COOTBETCTBHMH € TPEOOBAHMSAMH OXPAHbI TPY/AA M IKOJOTHYeCKOH 0€30MaCHOCTH

dopma KOHTPOJIA:

®opMa NpoOMeKYTOUHOH aTTeCTALMU:

MNPOMECIKYTOYHAA aTTCCTAlUA

muQepeHIIMPOBAHHBIN 3a4eT

Tun KOHTPOJILHOI'O 3aJaHUS: TECT
Kputepun onenkmn:
KonnuecTBo BEpHBIX OTBETOB OtMmeTKa
85% 5
75% 4
60% 3
menee 40% 2
IIpakTH4Yeckoe 3a1aHue
Orenka Kpurepun
«OTauanHO» - 5 1. paboTa BBITIOJTHEHA TTOJTHOCTHIO

2. paboTa BBITIOJIHEHA CAMOCTOSITEILHO
3. coOJI0ICHHE TEXHOJIOTHH BBIMIOJIHEHHS paOOThI
4.co0roIeHre TPaBIJI TEXHUKH 0€30TIaCHOCTH

«Xopomioy - 4 1. paGoTa BBITIOJTHEHA ITOJIHOCTHIO

2. paboTa BBITIOIHEHA ¢ HE3HAYUTEIIHHOI MOMOIIBI0 MacTepa I1/0
3. co0umoieHre TEXHOIOTHH BBITIOTHEHUS paOOTHI

4. coburoIeHne MpaBuUil TEXHUKN O€30MaCHOCTH

«Y IOBJIETBOPUTEIHHO» - 3 1. paGoTa BBIIOITHEHA MTOJIHOCTHIO

2. paboTa BBITIOJHEHA ¢ IOMOIIBIO MacTepa 11/0

3. co0umoieHre TEXHOIOTHH BBITIOTHEHUS paOOTHI
4. cobimoieHre TPaBWJI TEXHUKU 0€3011aCHOCTH

((HCy,HOBJ'[eTBOpI/ITeJII)HO» -2 1. pa60Ta BBIITIOJIHEHA HE MMOJIHOCTBIO
2 HapyHmeHUA TEXHOJIOTUH BbBIITOJIHCHU S pa60TI)I
4.He C06J'IIOH€HI/I€ IMpaBuJI TCXHUKHU 0e30IMacCHOCTH

IIpenonaBarens

H.M.baxenosn

CBIKTBIBKAp

2021




BapuanT Nel

3ananue 1.
Konpl npoBepsemMbIX pe3yabTaTOB OCBOCHUS: ITK.1, T1K.2, TIK.3
OK.I, OK.2, OK.3, OK .4, OK.5, OK.6
I10.1 3.1,3.2,3.3,3.5,3.6
Y.1,V.2, V.3,
HucTpykuus

BuumarensHO npounTaiite 3agaHue.

Bbel MoOkeTe BOCHOJIB30BATHCS: AIEKTPOMOHTAKHBIM HMHCTPYMEHT, IMpoBojga Mapku [IBB,
MYJIBTHMETD, dNeKTpudeckue nasuibHuku, [10C-40, ¢iroc.

Bpewms BeimoHeHus 3a1aHu: 2 yaca

Tect — 25 MuH.

[IpakTuueckoe 3aganue — luac 35 MuH.
TekcT TecTOBOIO 32 JaHMA:

3aganue Nel (16amm)
Hanwucates Gpopmyity, o KOTOPOH MOXHO pacCUUTaTh CEUCHHE ITPOBOJIOB.

3aganue No2 (26armna)
IToacTaBuTh HENOCTAIOIIME CIIOBA.
3akoH OMa ONMMCHIBAET B3aUMHYIO 3aBUCUMOCTb Mexay 1 u 2

Ha y4aCTKE LCIIH.

3aganue Ne3 (56ai10B)
OnpenenuTs COOTBETCTBUE NMPABON U JICBOW YaCTH TAOIUIIBI.

Mapxku npoBoaoB. Crnioco0bI NPOKJIAAKH.

1. ATIPTO a) TpocoBas npoxiaaxa.

2.11IP 0) OTKpPBITO 1O OBEPXHOCTH CTEH U MIOTOJIKOB.
3. AIITIB B) CKpbITast IpOBO/KA MO IUITYKaTYPKOM.

4. AIIIIBC r) OTKpBITO HA POJIUKAX.

5. ATP 1) B Hecropaemsbix TpyOax.

3aganue Ne4 (76am10B)

OmnpenenuTh NOCIEA0BATEIBHOCTD AMEKTPOMOHTAXKHBIX PadOoT MPH MPOKIIAIKE SJIEKTPOIPOBOAKH.
1.0npenenuTsb CTENEeHb BO3TOPAaeMOCTH CTEH.

2.IIpogymath BUJ] OCBEILIEHUS.

3.CocTaBUTh MPUHIIUIIAATHHYIO CXEMY.

4.0npenenuTs BUJT AIEKTPOITPOBOIKH.

5.0npenenuts NOTPEOIIEMYIO MOIITHOCTb.

6.0npenenuTh KOJTUYECTBO U PA3MEIICHHUE JIEKTPOYCTAHOBOYHBIX YCTPOMCTB.
7.0npenenuTh CEYCHUE MPOBOOB M KaOCIICH.

3aganue Ne5 (206amna)




Pemmmts THTIOBYIO 33124y .

Ha yuactke nenu ¢ R=50M BonbT™MeTp nokassiBaer U=10B. HaiiTu nokasanus amnepmerpa.
3aganue Ne6 (16amm)

K xunomy nomy nposeneHo HampspkeHue 220B mo uderelpéxnpoBojHoOi cucteme. Kakue HyxHO
MIPOBECTU POBOJIA, YTOOBI 0OecneunTh HanpsbkeHue 127B.

3apanue Ne7 (56amioB)
OnpeenuTh COOTBETCTBUE MPABOM U JICBOM YaCTH TAOJIHIIBI.

Tun npubopa. YcnoBHOE 0003HAYCHHE.

1.MHyKunoHHbIH a) —‘—
2.BBIpSIMUTENBHBIA ¢ MAarHUTO II
ANEKTPUYECKUM U3MEPUTETbHBIM 0) '
MEXaHU3MOM. |

3.BuOpaiyioHHbII. B) \ /

4.971eKTpOIMHHAMUYECKHUH.
r)

5.25eKTpOCTaTHYECKUI.

1)

3ananue Ne§ (30amna)
Onpenenutb COOTBETCTBUE JIEBOM U NMPABOM YaCTH TaOJIULIBI.

Heucnpasunocru JIJIH/ IMpuyuna.

1.JJamna He 3axuraercs. A)3aMbIKaHUE Ha KOPIIYC.
KoH11bI 1amMnibl cBETATCS.

2.Jlamma MHUTaeT HO HE 3aKUTACTCS, B)HeucnpaBHelii cTapTep.
MMEETCs CBEYEHHE HA OJHOM KOHIIE.

3.Jlamna 3a:)xuraeTcs, HO Uepe3 HECKOJIbKO B)3ambIkaHue B ienu WK B IaTPOHE;
4acoB paboTHI MOSBISETCS 3aMbIKaHUE BBIBOJOB 3JIEKTPOIOB;
MIOYEPHEHNUE KOHIIOB. omoKa B cxeme

3apanue Ne9 (16amm)

Onpenenuth HalpsHDKEHWE HaA JJIEKTPUYECKUX JIaMIIax HaKajlMBaHHs, BKIIOYEHHBIX B CETh
Tp€xha3HOro MEepPEeMEeHHOT0 TOKa, €CIIH JIMHEHHOEe HanpshkeHue cetu 220B.




w > Z

EL1 EL2 EL3

Texer mpakTHuyeckoro 3aganusi: «/3mepeHne COnpoTUBIIEHUS IPU TOMOLIN MYJIBTUMETPA Y»

1. BuuMarTeapHO MPOYUTANTE 3a/1aHuE.
II. BemmonHuTE M3MEpEeHNe COMTPOTUBIICHUS ITPU TIOMOIIHA MYJIETUMETPA, 3AIMUIIUTE IOKA3aHHS B
TadnuIly.



5.3. [Ipou3BoaACTBEHHAS MIPAKTUKA

OI.[GHKa 1o HpOH3BOI[CTB€HHOI>i MPAaKTUKC BBICTABIIICTCA HAa OCHOBAHWHN ATTCCTALITMOHHOI'O JIMCTA
C YKa3aHUCM BUIOB pa60T, BBITTIOJTHECHHBIX OGY‘IaIOH_II/IMCH BO BpCM: NPAKTUKHU, UX 061>eMa, KadecTBa
BBITIOJTHEHUSI B COOTBETCTBUU C TEXHOJIOTHEH M TpeOOBaHUSIMH OpPraHU3alllid, B KOTOPOH MpoXoauia
MIPaKTUKa U OTYETA IO MPAKTUKE.

OTder MO TPOU3BOJCTBCHHOW IPAKTUKE MPOBOAMWTCS IO 3aBEPUICHUIO OCBOCHUsS paboueii
yu4eOHOIl mporpaMMbl IO TPOU3BOACTBEHHOW NpaKkTUKe B (opMe TpEeACTaBICHUS OTYeTa
OOy4alolMMUCS TEXHUKYMa W €ro 3alllUThl. 3alluTa OT4eTa MOXKET IMPOBOJUTHCS KaK B BHUIE
Mpe3eHTAalHii, TaKk U B (opMe YCTHOTO BBICTYIIJICHUSI.

B kadecTBe mpuiIOXKeHWS K OTYETYy MO MpaKTUKe oOydarommiics odopmiser rpaduyeckue,
aymuo-, poTo-, BUIE0-, MaTepUaibl, HANNISIHBIC 00pa3Ibl U3ICIHA, TTOATBEPIKAAFOIINE PAKTHISCKUN
OTIBIT, MOJTYYE€HHBII Ha MMPAKTUKE

5.3.1. Buabl padoT no npou3BOACTBEHHOI NMPaKTHKe U MPoBepsieMble pPe3yJibTAThbl 00yUeHHs 110

HpO(l)eCCI/IOHaJIBHOMy MOAYJIH0

Buasbl padot Koabl npoBepsieMbIX pe3yJibTaTOB
1K OK 1o, ¥

HHCcTpyKTaX 10 OXpaHe Tpyjaa Ha IK.1 OK.1, OK.4 [10.1, T10.2
npeanpustun. Uucrpykrax no [1T3, Y.I,V2,¥3. VY4
I1TB, I1b.
[Taitka MOCTOB COIPOTHUBIEHUM. IIK.1 OK.1,0K.2, I10.1, I10.2

OK.4 V1,¥2,V3.V4
ITatixa CONPOTHUBIICHUH, IIK.1, IIK.3 OK.1, OK.2, I10.1, 110.2
KOHJIGHCATOPOB, KaTyIITeK OK.3, OK.4 V1,V2,¥3.V4
WHIYKTUBHOCTH.
Ucnwitanus OCBETHTECIILHOM IIK.1, TIK.2, OK.1,0K.2, I10.1, I10.2
3JIEKTPOYCTAHOBKH MOJKIIOUEHHON TIpH 1IK.4 OK.3 V.1,¥2,¥3.Y4
MTOMOIIIH JIBYX MAKEeTHBIX
nepekarouareneit [111-2x10.
MoOHTaX OCBETUTENBHOW ammnapaTypsl, TIK.1, TTK.Ne OK.1, OK.2, I10.1, I10.2
3amuTKa ©W  cOOpKa  AIEKTPUUYECKOM OK.3, OK.4 YV.1,V2,V3. V4
cxembl ¥Y30.
Hananka OCBETUTENIHLHBIX IIK.1, TIK.3 OK.1, OK.3, I10.1, I10.2
3JIEKTPOYCTAHOBOK. OK.4 V1,¥2,V3.V4
MoHTaX CBETUJIBHUKOB C IIK.1, I1IK.2, OK.1, OK.2, I10.1, 110.2
JIFOMUHECLIEHTHBIMH JIAMITAMH MapKH 1K .4 OK.3, OK4 V.1,¥2,¥3.Y4
JI1-40.
[Tpuémka B AKCIUTyaTaIUIo IIK.1, ITIK.2, OK.1, OK.2, I10.1, I110.2
OTPEMOHTHUPOBAHHOTO [1IK.4 OK.3, OK.4 V1,¥2,V3.V4
3JIEKTPOOOOPYIOBAHHS.
Bxirouenue B paboty IIK.1, TIK.2, OK.1, OK.2, I10.1, T10.2




3JIEKTPOOOOPYAOBAHUS TIOCIIC PEMOHTA. [1IK.4 OK.3, OK.4 V1,¥2,V3.V4
[IpoBeneHue ANEKTPUUECKUX U3MEPEHUN IIK.1, TIK.2, OK.1, 0OK.2, I10.1, 110.2
AIIEKTPOOOOPYTOBAHUSI. [IK.4 OK.3,0K 4 Vi1,V.2,V3.V4
[IpoBepka dJIEKTPOOOOpPYNOBaHHE Ha [IK.1, IIK.2, OK.1, OK.2, [10.1, 110.2
AJICKTPUUYCCKUM CXEMaM U TEXHUUECKUM [IK.4 OK.3, OK 4 V.1,¥2,V3. VY4
YCIIOBHSIM.

CHsTHE TIOKa3aHUM C KOHTPOJBHO- IIK.1, TIK.2, OK.1, 0OK.2, I10.1, 110.2
M3MEPHUTENBHBIX TIPHOOPOB. I1IK.4 OK.3, OK .4 V1,V.2,V3.V4
[IpoBeeHrE WCHBITAHWA M MPOOHOTO IIK.1, TIK.2, OK.1,0K.2, I10.1, I10.2
MPONycKa  JJIEKTPOABUraTeNeil  Imoj 1K .4 OK.3, OK .4 Vi1,V2,V3.V4
Ha0JII0ICHUEM HWH)KEHEPHO-

TEXHUYECKOTO TIEPCOHAIA.

Hactpoiika u peryinpoBka KOHTPOJIbHO- IIK.1, TIK.2, OK.1,0K.2, I10.1, I10.2
M3MEPHUTENBHBIX IpuGOpoB u 1K .4 OK.3, OK .4 V1,V.2,V3.V4
WHCTPYMCHTOB.

6. KoHTPO/IbHO-01leHOUHbIEe MATEPHAJIBI 1JIsl IK3aMeHA 110 MOIY.JII0

6.1. Dk3amMeH 1O MOAYJIIO MpeAHa3HA4YeH [UIsl KOHTPOJS U OLIEHKH pe3ylbTaTOB OCBOEHUS
poheCCHOHATTLHOTO MOYIIS

1IM.02 IIpoBepka u HaJIaAKA 3J1€eKTPOOOOPY/IOBAHNS

DK3aMeH MPOBOJIUTCS MO 3aBEPIICHUIO U3YyUEHHSI POrpamMMbl IPO(HECCUOHATLHOTO MOAYIISL.

DK3aMeH NpeAcTaBiIsieT COOO0M:
- KOMIIJIEKCHOE 3a/l1aHNe, COCTOALLEE U3 TEOPETUUECKON U IPAKTUYECKON YaCTH.

DK3aMeH MOXET MPOBOAUTHCS Ha 0a30BOM MPEANPUATHH, B MACTEPCKUX U J1abOpaTOpHUsX
TEXHUKYyMa.

HToroMm npoBepkr OCBOEHHsI NMPOrpaMMbl IPOPECCHOHATBHOIO MOAYIS SBISETCS OAHO3HAUHOE
peleHue: «BUJ NpodeccuoHaIbHOM e TETbHOCTH «OCBOEH, / HE OCBOEH C OLIEHKOW».

[Ipu BBICTaBIIEHUU OLIEHKU YYUTHIBAETCS POJIb OLICHMBAEMbIX IMOKa3aTeNel AJis BBIMOJTHEHUS

BUJA Mpo(ecCHOHATbHON AesTeNbHOCTH, OCBOCHHE KOTOporo mpoBepsiercd. [Ipu oTpuiarenbHOM
3aKJIIOYEHUH XOTS OBl MO OJHOMY I1OKA3aTeNl0 OLEHKH pPe3yJibTaTa OCBOCHHUS NMPO(eCCHOHAIBHBIX

KOMIIETEHITUM MNPUHUMACTCA PCHICHUC «OCHOBHOM B/ IEATEILHOCTH HE OCBOEH C OLICHKOM».

OcHoBHbIE NTOKA3aTEJIH O EHKH (I)opMa IK3aMCHa

pe3yJbTara

Pe3yabTaTnl 0cBOeHUS

IIK 2.1. IIpunumars B Beinonuenune
JKCILTyaTaluo
OTPEMOHTHPOBAHHOE
3JIEKTPOOOOPYIOBAHHE H

BKIIIOYATh €T0 B paboTy.

- IEMOHCTpAIUsl TOYHOCTH U CKOPOCTH
YTCHUA TCXHUYCCKUX ‘—I@pTG)K@fI;
-JIEMOHCTpAaIsl CKOPOCTH U KauecTBa
aHaJn3a TEXHOJIOTHUECKOM
IIOKyMeHTaLII/II/I;

MPAKTUYCCKOI'O 3a/IaHUsA




- IEMOHCTpAIHSI CIIOCOOHOCTH
MPOBEPATH DIEKTPOOOOPYIOBaHHE HA
COOTBETCTBUE YepTekKam,
AIIEKTPHUYECKUM CXEMaM, TEXHHYECKIM
YCIIOBHSM;

-IEMOHCTPAIHsI KAYECTBEHHOTO
BBITIOJIHEHUSI TPUEMOCAATOYHBIX
pabor;

- BJIaJICHHUE TEXHOJIOTHEN 3aIlyCKa
AIIEKTPOOOOPYIOBaHUs B paboTy mocie
PEMOHTA;

- 000CHOBaHHBIN BHIOOD
TEXHOJIOTHIECKOTr0 000py10BaHuS,
WHCTPYMEHTOB, IPUCTIOCOOJICHUH,
MEpPUTEIFHOTO U BCIIOMOTaTeIbHOTO
WHCTPYMEHTA B YCJIOBHUSAX
MPUEMOCIATOYHBIX PadoT;

- COOTBETCTBHUE BBITIOJTHCHHBIX pa0dOT
TpeboBanusm [1Y D, Texuudeckum
YCIIOBHSIM, TEXHHKE O0€30MaCHOCTH.

MK 2.2. ITpousBoauts
UCIIBITAaHUS U TIPOOHBIH
MPOITYCK MAIIIMH MO/
HaOJI0JICHUEM WHKEHEPHO-
TEXHUYECKOTO MIEPCOHAIA.

- IEMOHCTpAaLMs TOYHOCTH U CKOPOCTHU
YTEHUS TEXHUUYECKUX YEePTEKeH;
-JIEMOHCTpAIUs CKOPOCTH U KayecTBa
aHaJIn3a TEXHOJIOIMYECKON
JIOKYMEHTaIUH;

-JIEMOHCTpAIHsI KAaUe€CTBEHHOT'O
BBITTOJIHEHUSI UCTIBITAHUNA W MPOOHOTO
MyCKa 3JIEKTPUYECKUX MaIllHH;

- BJIaJICHUE TEXHOJIOTHEH BBIIOJTHEHUS
UCTIBITAaHUN M TPOOHOTO MycKa
AIIEKTPUUYECKUX MAINH,
-000CHOBaHHBI! BHIOOD
TEXHOJIOTHYECKOTr0 000py10BaHus,
MHCTPYMEHTOB, PUCIIOCOOIEHU,
MEPUTETBHOTO U BCIIOMOTaTeIbHOTO
MHCTPYMEHTA MIPU BBIMOJIHEHUH
UCIBITAaHUH U MPOOHOTO IMycKa
AIIEKTPUUYECKUX MAIUH;

- COOTBETCTBUE BBIOJIHEHHBIX pabOT
TpeboBanusM [1Y D, TexHuueckum
YCJIOBHSIM, TEXHUKE O€30MaCHOCTH.

IIK 2.3. HactpauBats u
peryinpoBaTh KOHTPOJIbHO-
U3MEpUTENIbHBIE TPUOOPHI U
UHCTPYMEHTBI.

-JIEMOHCTpAaIusi CKOPOCTH U KauecTBa
ompeieNIeHUs HEOOXOIUMOCTH B
HACTPOUKE U PETYTUPOBKE
KOHTPOJIbHO- U3MEPUTETHHBIX
npruOOpPOB U HHCTPYMEHTOB;

- IEMOHCTpans TOYHOCTH U CKOPOCTH
HAaCTPOMKHU U PETYIUPOBKHU
KOHTPOJIbHO- U3MEPUTEITHHBIX
npruOOpPOB U HHCTPYMEHTOB;

- BJIaJICHUE TEXHOJOTHEN HACTPOMKH,
PEryJIUPOBKU U TEXHUYECKOTO
00cITy>)KMBaHUSI KOHTPOJIBHO-
W3MEPUTENBHBIX TPHOOPOB 1




MHCTPYMEHTOB;

- 000CHOBaHHBIN BBIOOD
TEXHOJIOTHYECKOTO 000PYI0BAHUS,
MHCTPYMEHTOB, IPUCIIOCO0IIEHU],
MEPUTEIBHOTO U BCIIOMOI'aTEIbHOTO
MHCTPYMEHTA IIPU BBINOJIHEHUH
HaCTPOWKU U PETYIUPOBKHU
KOHTPOJIbHO- U3MEPHUTEIbHBIX
IpruOOpPOB U UHCTPYMEHTOB;

- COOTBETCTBHUE BBIIIOJIHEHHBIX padb0OT
TpeboBanusm [1Y D, Texuuyeckum
YCIIOBHSIM, TEXHUKE 0€3011aCHOCTH.

OK 1. IloHnmMaTe CynmHoCcTh
Y COLUAIbHYIO 3HAYUMOCTh
cBoelt Oynymeit mpodeccun,
NPOSBIATH K HEX
YCTOWUYMBBIN MHTEPEC.

- JIEMOHCTpAITHSI UHTEepeca
K npodeccusm, CBSI3aHHBIM
co CJIeCapHO-COOPOYHBIMU u

QJICKTPOMOHTAXHbIMHU pa6OTaMI/I.

OK 2. OpranuzoBatb
COOCTBEHHYIO JIeATEIbHOCTD,
HCXOJIS U3 1IN U CIIOCO00B
€€ JIOCTHKEHUS,
OIPENIEIIEHHBIX
PYKOBOJIUTEIIEM.

- OpraHU3aLHUsl CAMOCTOSTEIBHBIX
3aHATUHN NIPU U3yYCHUH
po(hecCuOHATIBHOTO MOIYJIS

OK 3. AnanuzupoBarb
pabouyro CUTyaIuio,
OCYLIECTBJIATh TEKYLIUN U
UTOTOBBIN KOHTPOJIb, OLIEHKY
Y KOPPEKIHIO0 COOCTBEHHOM
JeSITebHOCTH, HECTU
OTBETCTBEHHOCTbH 32
pe3ysbTaThl CBOEH pabOTHI.

- 3aI10JJHEHUE TEXHOJIOIMUECKOM KapThl
Ha y4eOHOM MpaKTHKe

OK 4. OcymiecTBiIsiTh TOUCK
uH(pOopMaIuu, HEOOXOAUMOI
1St 3 PEeKTUBHOTO
BBITIOJTHEHUS
po(hecCHOHANIBHBIX 3aj1au.

- HCTIOJIb30BAHUE PA3JIMYHBIX
HCTOYHMKOB, BKIIIOYasl DJIEKTPOHHBIE
MCTOYHUKU MH(POpMaLIUU

OK 5. Ucnonb3oBath
MH(OPMaLMOHHO-
KOMMYHHKAI[HOHHBIE
TEXHOJIOTHH B
npohecCuOHANBHOM
JIESITCIILHOCTH.

- IEMOHCTpALM HABBIKOB
MCIIOJIb30BaHUsl HH(POPMAIIMOHHO-
KOMMYHUKAI[MOHHBIX TEXHOJIOTUH IIPU
BBIMIOJTHEHUH MTPOEKTHBIX padoT

OK 6. PaboraTs B KOMaHe,
3¢ PexTUBHO 00MATHCS C
KOJUIEraMH, PYKOBOJICTBOM,
KJIIMEHTAMH.

- y4acTue B MPOEKTHOM JeATEbHOCTH
o nmpodeccun

OK 7. UcnionaHATh BOUHCKYIO
0053aHHOCTB, B TOM YHCJIE C
MPUMEHEHHUEM MOTy4YeHHBIX
poeCCUOHAIBHBIX 3HAHUN
(11 FoHOIIIEH).

- ACMOHCTpalus rOTOBHOCTU K
HCIOJITHEHMIO BOMHCKOH 00SI3aHHOCTH

DKcnepTHOE HAOIIIOICHUE U
OLIEHKA CaMOCTOSITEJIbHOCTH
Ha MPAKTHYECKUX 3aHATHIX
IIPY BBIIIOJIHEHUH padoT
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I. MACIIOPT
®OC npenHazHayeH JUIsl KOHTPOJISA U OLEHKU PE3yJbTaTOB OCBOCHHUS

1IM.02 IIpoBepka u HajIaIKa JIEKTPOOOOPY10BAHMS

MPUMEPHOM OCHOBHOM oOpa3oBarenbHO mporpammbl (manmee - IIOOIT) CIIO mo mporpamme
MOJIrOTOBKH KBAJIM(UIIMPOBAHHBIX pabounXx (CIIy’KaIinXx )

1.01.10 DaeKTpPOMOHTEP MO PEMOHTY U 00CITYKUBAHUIO JIEKTPOOOOPY10BAHUS
(mo orpaciasim)

I1. 3BAJAHUE IS DK3AMEHYIOIIET'OCA

Bapuant Nel
3aganue 1.
Konbl npoBepsieMbIX pe3ynbTaTOB OCBOCHHUS: IIK.1, 1TK.2, TIK.3
OK.1, OK.2, OK.3, OK .4, OK.5, OK.6
HNucTpykuus

BaumaTensHO npounTaiite 3agaHue.

Bb1 MOXkeTe BOCIOIB30BaThCsA) AIEKTPOMOHTAKHBIMU KaOMHAMU, HHCTPYMEHTOM 3JIEKTPUKa, IPOBO/IA
mapku AIIB, namnbel HakanuBaHHWs , OJHO(MA3HBIM CUETUMK,  HIEKTPOM3MEPUTENBHBIA MpHOOP
MynbTuMeTp D820

Bpewms BeinonHenus 3aganus — 60 MUHYT.

Texcr 3axanus:

3aganue Nel

Kak knaccuduuupyrotcst mpruOOpsl M0 NPUHIUITY 1eHCTBHS?

1.BosbT™MeETpBI, aMIepMETPBI, BATTMETPBI, C4ETUNKH, OMMETPBI, YaCTOTOMEPHI.

2.11pubopsl MarHUTORIEKTPUUECKOMN, DIEKTPOMArHUTHOM, 3JIEKTPOJUHAMUYECKON U IPYTHX CUCTEM.
3.IIpubops! Mo NpUHLIKITY JEHCTBUS HE KJIacCU(DULIUPYIOTCS.

3aganue Ne2

Ha  B3auMomeWcTBUM  KakuX  DJIEMEHTOB  OCHOBAaH  NPUHIMUN  JeHcTBUS  TpUOOPOB
MarHMTONIEKTPUIECKONW CUCTEMBI?

1.ITocTOAHHOTO MarHuTa U paMKH, 10 KOTOPOM MPOXOJIUT U3MEPSIEMBIH TOK.

2.MarHUTHOTO MOJIs KaTYIIKH U (heppOMArHUTHOTO CEpACYHUKA.

3.1IpoBOAHUKOB, ITO KOTOPBIM IPOXOIUT TOK.



3amanne Ne3

[TpomapkupyiiTe BEIBOJBI CTATOPHBIX OOMOTOK TPEX(Pa3HOTO ABUTATENS C K.3. POTOPOM.

3ananue Ne4
Pacimudpyiite 6ykBennoe o6o3nauenne RR, KM, EL, QF, FU, PL

3ananne Ne5

CKOJIBKO 32)KMMOB HEOOXOJMMO JUTsI BKJIFOUSHHS 0JTHO(A3HOTO CUETIYNKA B CETh?
Otser:1./IBa. 2.Yerpipe.  3.11lecTs.

3ananue Ne6

OnpenenuTs MOIIHOCTH AJIEKTpUYecKoi ammouku ecan U=2208; [=0,33A.
3aganue Ne7

HapucoBatb 351eKTpUYECKYIO cXxeMy: BKiIroueHHne BOIBTMETPA Ha yYacTKE LEMH.

3aganne Ne§

3ananue Ne6 — 5 Gansos
OnpenenuTb COOTBETCTBUE MTPABO U JIEBOW YaCTH TaOIHUIIBI.

Tun npubopa VYcaoBHOE 0003HAUEHHE.

1. NHAyKIIMOHHBIN a.

2.05eKTpocTaTuYecKuil 0. j i

3. DnexTpoauHaAMUYECKUM B.

4. BuOpanroHHoit T. —




5. DAEKTpOMAarHUTHBIN

3aganue Ne9

Pacmm¢poBats MaruuTHeIN myckatens Mmapku [IME- 212

3aganue Nel(

Ha‘iepTI/ITB CXEMY BKIIIOYCHHA OMOTOK AI[ C K.3. pOTOPOM I10 CUCTEME 3BE3/1a

IIpakTnyeckas yactb: CoOparh cxemy BKIIIOUEHUs ofHO(a3zHOro cuéTurnka Mapku «Hesay»

Beon
220V 50Hz

Tk v

Iesyxnomocussr aBromar 40A

livua PE

ITII. ITAKET 9K3AMEHATOPA

ITIa. YCJIOBUSA

Komunuecto BApHUAHTOB 3aJlaHUM IJII 9K3aMCHYIOIIUXCA — 1

BpeMH BBITIOJTHCHHU A KaXXA0I'0 3aJaHusd — 60 MHHYT

O6opynoBaHHe: NEKTPOMOHTAXHbIE KAOMHBI, HHCTPYMEHT 3JIEKTpUKa, IpoBoaa Mapku AIIB, mammsl

HaKaJUBaHUS, AJIEKTPOM3MEPUTENbHBIN mpubop MynpTuMeTp D820,cuéTunk onHO(a3HbI MapKu

«HCBa», OJIHOIIOJIFOCHBIM aBTOMAaTHYECKUN BBIKIIOYATEIb.

HHTepaTypa IJId 3K3aMCHYIOHICTOCA: IIaMsTKa 110 TEXHHKE O€30I1aCHOCTH IIpHU BBIITOJHCHUU

ANEKTPOMOHTAXHBIX pabOT B KaOMHAX.

VY4ueOHUKH:

1.

2.

I0. 1. CubukuH, M.IO. CubuKHH. Texnuueckoe  OOCIIy’)KHBaHHE,  PEMOHT
ANEKTPOOOOPYIOBAHUS U CETEH MPOMBIIUICHHBIX MNPEANPUATHI: y4eOHHMK il Ha4albHOTO
npodeccnoHanbHOTO 00pa3zoBaHus: YueOHoe mocoOue A CpeaHEero MnpoQecCHOHATBHOTO
obOpazoBanus — M.: U3narenbckuii ieHTp «Akanemusi», 2003.- 432c.

E.M. CoxkoJoBa. DIIEKTPUYECKOE u 3JIEKTPOMEXAHUYECKOE obopymoBaHue.
OO6menpoMBINIIIEHHBIE MEXaHU3MbI U OBITOBAsI TEXHUKA: ydeOHOE IMOCOOHe ISl CTYACHYECKUX



YUPEKIECHUN CpeaHero mpodecCHoHAIBHOTO 00pa3oBaHMsA-5-¢ u3ganue —M.: MacrtepcTBo,
2001.-224c.
MeTtonnyeckie Imocoons:

1. P.A. Kucapumos. CripaBounuk snekrpuka. — M.: UIT PagnoCodT, 2000. — 320c.
2. Cubuxkun HOJl., CnpaBouHuK »3nekTpoMoHTaxHHKA: yueO. I[locobue mns Had. mpod.

oOpaszoBanus / 4-¢ u3., crep. — M.: I3narensckuit ieHTp «Akamemus», 2011. — 336 c.

3. B.M. Hectepenko, A.M. MbIChsiHOB. TeXHOJIOTHS AIEKTPOMOHTAXKHBIX padboT: YueOHoe
nocodue JiIsi Ha4yanbHOTO podecCHOHaTBbHOT0 00pazoBanus - M.: M3naTenbeckuil LeHTp
«Axagemus», 2004.- 592c.

I116. KPUTEPUHU OLHEHKHU

1) Xona BBINOJTHEHHUS 3a1aHUSA

Kopp! mpoBepsieMbIx OcHOBHbIE TIOKa3aTENN OLIEHKH pe3yJibTaTa Onenka
KOMIIETEHIUI (ma/uer)
OK.01 1. AKTUBHOE U CUCTEMaTH4YECKOE yYacTHE B

npodeCcCHOHATIBHO 3HAYUMBIX MEPOTIPHATHIX
(xoH(epeHIusX, TPOEKTAX )

2. JlemoHcTpamus nHTEpeca K Oyayieii mpogeccuu
IIPOLIECCE TEOPETUIECKOTO 00YIECHUS

3. JlemoHcTpanus uHTEpeca K Oyaymei npodeccun B
nporecce ya4eOHOW U MPOU3BOACTBEHHON MPAKTHKU

OK.02 1. AKTHBHOE UCTIOJIb30BAaHUE B YUEOHOU NESTEIBHOCTH
1 BX0Jie Y4eOHOI U MPOU3BOJICTBEHHON MPaKTUKU
MH(OPMALIMOHHBIX U KOMMYHHUKAITHOHHBIX PECYPCOB

2. OcBoeHue nporpamMmm, He0OXOIUMBIX IS
npoeccnoHaNbHOM 1eATEeNbHOCTH

3. B3aumopeiicTBHE ¢ TIpenoiaBaTeNIsIMi U MacTepaMu
B X0JIe 00y4YeHHs Ha MPUHITUIAX TOJIEPAHTHOTO
OTHOILICHUS

OK.03 1. BeimonHeHWe caMoaHaln3a U KOPPEKLIUN
CcOOCTBEHHOM NI TEIbHOCTH Ha OCHOBAaHUHU
JOCTUTHYTBIX PE3YyJIbTaTOB

2. I'paMoTHast KOPPEKTUPOBKA U CBOEBPEMEHHOE
yCTpaHEHHUE JOMYIIEHHBIX OINOOK B CBOEH paboTe

3. I'pamMOTHOE pelIeHne CUTYalMOHHBIX 33134 C
IpUMEHEHHEM NPO(ECCHOHANBHBIX 3HAHUN U
YMEHUH

OK.04 1. BeiGop meronia u crnoco0a perieHus
npodeccuoHaNbHBIX 3a7a4 c
COOJTI0/IEHNEM TEXHUKU 0€30IaCHOCTH U COTIIACHO
3aJJaHHOM CUTYalluu

2. Wcnonb3oBanue nHpopManuu, nogoopaHHoi, u3
Pa3HBIX UICTOYHUKOB B COOTBETCTBHH C 3aJaHHOU
CUTyalueun

3. YMeHue Nnoap30BaThCsl OCHOBHOU U
JIOTIOJIHUTEIILHOM JINTEpaTypOi

OK.05 1. AKTHBHOE UCIOJIb30BAaHUE B YUCOHOU NESITEIHOCTH
U BX0/i¢ y4eOHO! U MPOU3BOACTBEHHON MPAaKTUKU
WH(pOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX PECYPCOB




. Mcnonb30BaHue 37EKTPOHHBIX U UHTEPHET-PECYPCOB
. JleMOHCTpanys HaBBIKOB UCIIOIb30BAHUS

UH(POPMALMOHHO-KOMMYHUKALMOHHBIE TEXHOJIOTHH
B IPO(eCCUOHATIBHOM 1 TEIbHOCTH

OK.06

N —

. AKTUBHOE y4acTH€ B KH3HU KOJUIEKTUBA
. JleMoHCTpanus COOCTBEHHOU AEATENBHOCTU B POJIU

PYKOBOIUTEIIA KOMaHAbl B COOTBETCTBUH C
3aJaHHbIMHU YCJIOBHUAMU

. CoOmroieHre STHYECKUX HOPM OOIIEHHUS MTPH

B3aMMOJICHCTBUH CO CTYI€HTaMH, IPENoAaBaTeIsIMHU,
MacTepaMH IPOU3BOJICTBEHHOTO O0YYCHUS,
HACTaBHUKAMU U PYKOBOJUTENISIMH MTPAKTUKU

OK.07

. OnpeneneHI/Ie HHBCCTHLIUOHHYIO

MIPUBJIEKATEILHOCTH KOMMEPUYECKUX UACH B paMKax
poecCHOHANBHOM e TeIbHOCTH

2) [loaroToB/1eHHBII MPOAYKT/OCyIlleCTBJIEHHbIN Mpolecc

Koapl npoBepsembix
KOMIIETEHIIUHN

OCHOBHBIE ITOKa3aTeIn OLICHKU pE3yJjibTaTa

Oruenka
(ma/Her)

IIK 2.1

. JleMOHCTpanus 3HaHUK O HOPMATUBHBIX

JOKYMEHTaX, IPUMEHSEMbIX IIPH ITyCKOHAIaJ0YHbIX
paboTtax; HOpMax MPUEMOCAATOYHBIX UCIIBITAHUN
ANEKTPOOOOPYIOBAHUS.

. Ilpumenenne 6e30nacHBIX TPUEMOB BBITTIOIHEHUS

onepanuin

[IK 2.2

. JleMOHCTpanus 3HaHUH O MPUEMO-CAATOYHBIX

HCIIBITAHUAX CUHXPOHHBIX MAalllMH, MalllUH
MMOCTOAHHOI'O TOKA; MIOJATOTOBKE MAIlIMH K ITYCKY;

. I[eMOHCTpaLII/I}I 3HAaHUHOOBEMA IpUEMO-CAATOIHBIX

HCTIBITAHUN ACUHXPOHHBIX JIBUTATEIEH, METOJIOB
HW3MEPEHHUN U HOPM OLIEHOK XapaKTEPUCTUK
HN3OJISIIUN.

I1K 2.3

. O00OCHOBaHHOCTH OopraHnu3alvu U pe3yJIbTaATUBHOCTDb

BBIITOJIHEHUS] HACTPOMKHU U PETYIMPOBKHU
KOHTPOJIbHO-U3MEPUTENbHBIX TPUOOPOB U
MHCTPYMEHTOB

. JleMOHCTpalus 3HaHU| yCTPOMCTBA U HA3HAYEHUS

MpU—00POB U anmapaToB JJIsl MyCKOHAIAI0UHbIX
pabor.




7. IlepeyeHb MaTepuHaJIOB, 000PYyI0BAHUS U HH(POPMALMOHHBIX MCTOYHUKOB, MCIOJIb3yeMbIX
NpU npoBeleHnH 3K3ameHa nmo Moayaw no IIM.01 Coopka, MOHTaK, peryjJMpoBKa U PEeMOHT
Y3JI0B M MeXaHHW3MOB 000py/IOBaHHMsl, AarperaroB, MAallMH, CTAHKOB M JPYyroro
3JIEKTPOOOOPYI0BAHUS NMPOMBIIICHHBIX OPraHU3alMui

OCHOBHBIE HCTOYHHKM:

1. IO0.Cubuxkua TexHHUeckoe OOCITY)XHBAaHHE, PEMOHT JJICKTPOOOOPYAOBAaHUS U CETEH
MPOMBIIITICHHBIX npeAnpusatuii: B 2 ka. K. 1: yueOHHUK A CTyd. y4pexaeHud cpel. mpod.
obpazoBanus. - 10-e 3., crep.- M: M3narensckuii ieHTp «Akamemusi», 2016.-208 c.

2. IO A.Cubuxkun TexHudeckoe O0OCITYKHBaHHE, PEMOHT DSJEKTPOOOOPYAOBAaHHS U CeTel
MPOMBIIICHHBIX TIpeanpusatuii: B 2 k. KH. 2: y4eOHUK JId CTyA. YUpeKIAeHUH cpea. npod.
obpaszoBanus. - 10-¢ uz., crep.- M: M3natenbekuii neHTp «Akanemusi», 2016.-256 c.

3. Ilyxapenko }O.B. Merpomnorus, crangaptusanus u cepTudukanus. MHTEpHET TecTupoBaHUE
0a30BBIX 3HAHMIL: yueOHOE mocodue. — 2-¢ u3., crep. - CI16: Jlans, 2017. — 308 c.

4. HNanmnun A.A. U3mepenus B paauodiieKTpoHuke: YueOHoe nocobue. — CII6: Jlans, 2017. —
408 c.

5. benoycos O.A. Paaguonepenaroiue ycTpoiicTBa B cCCTeMax paJloCBs3u: yueOHOe mocodue. —
CII6: Jlans, 2017. — 176 c.

I[OHOJIHI/ITGJII)HI)IC HUCTOYHUKU.

1. B.M. Ilpommn: JlabopaTopHO - MpakTUYeCKHe pabOTHI MO IEKTPOTEXHUKE: ydeOHOe mocodue
JUIl HayaJIbHOro IpogeccuoHanbHOro oOpasoBaHus- M.: M3naTenbckuil LeHTp «AKagemus»,
2004.-192c.

2. MM. Kanman. JlaGoparopHble pabOThl MO 3JIEKTPUYECKUM MAIIMHAM M 3JIEKTPHUYECKOMY
MPUBOAY: yueOHOE TocoOue sl CTYACHUYECKUX YUPEKACHHH CpeaHero npodeccuoHaIbHOTO
oOpa3zoBaHus-5-¢ u3nanue —M.: 3natenbckuii neHTp «Akagemus», 2008.-256c¢.

3. B.M.Ilonemyk. 3agayHUK MO 3JIEKTPOTEXHUKE U IJIEKTPOHHKE: ydyeOHOe  mocobue Juist
CTY/IGHTOB CpEIHEro mNpodeccuoHaIbHOro obpazoBaHus-4-¢ usznanue - M.: W3natenbckuit
eHTp «Akagemus», 2008.- 224c¢.

4. B.M. Hecrepenko, A.M. MpIcbsiHOB. TeXHOJIOTUS S3JIEKTPOMOHTAXKHBIX paboT: YdeOHOe
rnocodbue A HavajabHOro mnpodeccrHoHanbHOro odbpaszoBanusi - M.: M3patenbckuil 1eHTp
«Axagemus», 2004.- 592c.

5. IO0.J. Cubukun, M.1O. Cubukun. Texunueckoe 00CyKUBaHUE, PEMOHT 3JIEKTPOOOOPYAOBAHUS
U ceTell NPOMBINUIEHHBIX MNPEANPUATHH: Yy4eOHUK I HaYaJbHOrO NPOQEecCHOHATBLHOIO
oOpazoBanus: YyeOHOe mocobue miig cpeaHero mpodeccuoHaabHOTO O0pa3oBaHus — M.:
W3narenbckuit nenTp «Akanemusi», 2003.- 432c.

6. E.®. MaxkapoB. OOCiIy)KMBaHHE U PEMOHT JJIEKTPOOOOPYIOBAHUS IJIEKTPOCTAHIIMM M CETEH:
y4eOHHUK JUIsi HadalbHOTrO mpodeccuoHansHoro odpazoanus — M.: MPIIO: Usnarenbckuit
neHTp «Axkagemusi», 2003.- 448c.

7. EM. Coxkouoga. DNEeKTpUUECKOE u AIIEKTPOMEXAHUYECKOE 000opy/JI0BaHUE.
OO01enpoMBbIIITIEHHbIE MEXAaHU3Mbl U OBITOBasl TEXHUKA: yueOHOE MMOCOOUe AJisi CTYJEeHUYECKUX
YUPEXIEHUN CcpelHero mnpodeccuoHaibHOro obOpa3oBaHusA-5-¢ u3gaHue —M.: MacTepcTso,
2001.-224c.

8. P.A. Kucapumos. CrpaBounuk anexrpuka. — M.: UIT PagnoCodt, 2000. — 320c.

uTepHeT-pecypcehl:

1. Bunorpaznos, B. M. ABTomMaTH3aiusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJCTB. BBenenue
B CIEIMATIBLHOCTH: yueOHoe mocooue / B.M. Bunorpanos, A.A. Uepemaxun. — M.: ®DOPYM :
NH®OPA-M, 2021. — 161 c. - Tekcr: 3JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1226476 — Pexum nocryna: 01.01.2021-01.01.2022

2. Kienukos, B. B. ABroMaTtu3zanus mpon3BOACTBEHHBIX MPOIECCOB : yueOHoe mocobue / B.B.



https://znanium.com/catalog/product/1226476

Knenukos, H.M. Cynran-3ane, A.I'. Cxuprnanze. — Mocksa: UTH®PA-M, 2020. — 208 c. —
Tekcr: anmektponnbiii. - URL: https://znanium.com/catalog/product/1078990. — Pexum
nocryna: 01.01.2021-01.01.20202

. Mockanenko, B. B. CucteMbl aBTOMaTU3HPOBAHHOTO YIIPaBJICHUS AJICKTPOTIPUBOIA: YICOHUK /
B.B. Mockanenko. — Mocksa: UHOPA-M, 2021. — 208 c. — Texkcr: anextponHsbIit. - URL:
https://znanium.com/catalog/product/1157271 — Pesxxum goctyna: 1o momucKke

. Bunorpaznos, B. M. ABroMaru3aiusi TEXHOJIOTHUYECKHUX IMPOILIECCOB U MPOU3BOJCTB. BBeneHue
B CHEIUAIBHOCTh: yuyeOHoe mocobue / B.M. Bunorpagos, A.A. UepenaxuH. — Mockaa:
O®OPYM : HH®PA-M, 2021. — 161 c. — Tekcr: oanekrponnsii. - URL:
https://znanium.com/catalog/product/1226476 — Pesxxum nocryna: 01.01.2021-01.01.20202

. NBanoB, A. A. ABTOMaTu3alMs TEXHOJOTHYECKUX IMPOIECCOB M MPOU3BOJCTB : y4dyeOHOE
nocobue / A.A. UBaHOB. — 2-¢ u3 ., uctp. u gon. — M.: DOPYM : UHOPA-M, 2021. — 224
c. — Texkcr : anexkrponnsiid. - URL: https://znanium.com/catalog/product/1157117 — Pexum
noctyna: 01.01.2021-01.01.20202

. Xopoubckuii, B. SI. YnpaBneHnue 3neKTpoxo3sicTBo : yuebHoe nocodue / B. S. Xoponbckuid,
M. A. Tapano. — M.: ®OPYM: UH®PA-M, 2019. — 256 c. — TekcT: 35I€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/974799. — Pexxum noctymna: 01.01.2021-01.01.2022
. Mongab6aea, M.H. KoHTponbHO-U3MepuTenbHble TPUOOPHI U OCHOBBI ABTOMATHUKH: Yyueo.
nocobue / M. H. Monnmabaea. — M.; Bonorna: Uudpa-Umxkenepus, 2019. - 332 ¢. - Tekcr:
anekTpoHHbI. - URL: https://znanium.com/catalog/product/1048719. — Pexxum nmoctymna: mo
MTOJIITHACKE

. Kanunuuenko, A. B. CnpaBoYHHK WH)KEHEpa MO KOHTPOJIBbHO-U3MEPHUTEIbHBIM MpUOOpam H
aBTOMaTtuke : yueOHoe mocooue / A. B. Kaymmanuenko, H. B. YBapos, B. B. JloliHuKkoB. - 4-¢
u3a., uchp. u jom. - MockBa ; Bomorma : Mnadpa-Umxkenepus, 2020. - 580 c. - Tekcr:
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OobopynoBanue:

Macrepckasi 3JIEKTPOMOHTAXKHAS

KJIacCHasI JIOCKa;

MIPOEKTOD;

JKpaH;

aBTOMAaTU3MPOBAHHOE paboyee MECTO MPEnoaaBaTesst
BEPTUKAIBHO — CBEPIIMIIbHBIE CTaHKU Mozenu 21 18A;
3aTOYHOM CTaHOK Mojienn 332A;

KOMIUIEKT Y4eOHO-METOAMYECKOI TOKYMEHTAIINN;
aBTOMATU3HPOBAHHOE pabodee MECTO MPETO/1aBaTels;
ITAHT€HIIUPKYJIb

MAsITBHUK JICKTPUUECKHUMA

KOMIUIEKT 3JIEKTPOMOHTA)KHOI'O MHCTPYMEHTA

JlabopaTopusi TeXHH4YECKOT0 00C/Iy’KMBaHHUsI JJIEKTPOOOOPYAOBAHHUSA
MynbTUMEIUITHBIA TPOEKTOP

Kommnsrorep

Pacnamnast MarHuTHast 1ocka

CeteBoit puiIbTp

DKCMO3UIIMOHHBIN SKpaH
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https://znanium.com/catalog/product/1157117
https://znanium.com/catalog/product/974799
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https://znanium.com/catalog/product/1225674

JlabopaTopusi KOHTPOJIbLHO-U3MEPHUTEJBHBIX NTPHOOPOB
MynbTUMEAUHHBIN TPOEKTOP

Kommnbrorep

Pacnamnas marauTHas 1ocka

CeteBoit GuiIbTp

DKCMO3UIUOHHBIN SKpaH

MynbTUMEIUIHBIA IPOEKTOP

KomneroTep

Pacnamnas marauTHas 1ocka

CereBoii priibTp

DKCNO3ULMOHHBIN IKpaH

Croubl 1abopatopHbie

Jlaboparopusiii cren «[ITHeBMoaBTOMAaTHKAY
Jlaboparopusblit cren «MeToIbl U3MEpPEHUs AaBICHUS
JlaGopaTopuslii cTeHn «MeToabl H3MEpEHHsI TeMIIepaTypbl»
MarnuTtHsIi pacxogoMep

KoMIIEKT 371€eKTPOMOHTaKHOTO MHCTPYMEHTA

[Tasneauku 220B

[ranrenumpkyns LI — 1

Muxkpomerp MK — 2

KaOuHer 3/1eKTPOTEeXHUKH
MynbTUMEIMIHBIA TPOEKTOP
KomneroTep

Pacnamnast MarHuTHast 1ocka
CereBoii priibTp
DKCMO3ULMOHHBIN IKpaH

JlaGopaTopus 3J1eKTPOTEXHUKHU U IJI€KTPOHUKH

JlabopatopHsblil cTeH «DNeKTPUUECKHUE annapaTh»
JlaGopaTopHbIif cTeHT «ABTOMAaTU3UPOBAHHOE YIPABJICHUE 3JIEKTPOIPUBOIOM»

Peanuzanuss mporpamMmbl MOAYNS HpeAronaraeT o0s3aTeNbHYI0 MPOM3BOACTBEHHYIO IPAKTHKY,
KOTOPasi IPOXOINUT KOHLIEHTPUPOBAHHO HA TPETHEM KYpPCE, Ha MIPEATIPUITHH.






