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OHNEHOYHBIE MATEPHAJIBI P

A3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»
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Braneney BeleweHkos H.A. o
HpeHOI[aBaTeJIL Wpentndukatop  RBe190841-VedeshenkovNA-05f6da BeﬂCI_HCHKOB
(1OIKHOCTB) (moxnuce) (pacudpoBka
MOJIITHCH)
COI'TIACOBAHO:
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
P%]KOBOI[HTGHB w Ceepenua o Bnagensue L3N M3 H A
(V) paBOBaTeJILHOI/I Bnageney KypbaTos IN.A. o
HpOFpaMMBI WaeHTuduraTop R1a0cOffa-KurbatovPA-23b01cca Kyp6aTOB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

o CeegeHus o Bnagensue L3N M3K M F
3aBeHyIOH-IHH . Bnageney Kucenee M.I'. e
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop R572cad13-KiselevMG-f37ee096 KI/IC@HGB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-5 CniocoGeH ucnoib30BaTh METOIBI MATEMATHIECKOTO aHAIN3a U KOMITBIOTEPHOTO
MOJICTTUPOBAHUS JIJIsl U3YUCHUSI IPUHIIUIIOB () YHKITMOHUPOBAHUSI U UCCIICIOBAHMSI XapPAKTEPUCTUK
1 0COOEHHOCTEHN pabOThI ATEKTPUUCCKUX U DJICKTPOHHBIX aIlllapaToOB Pa3IMUYHOTO
(YHKIIMOHATFHOTO HA3HAYCHHUS
N]1-4 leMOHCTpHUPYET 3HAHUE KOMMYTAIIMOHHBIX U JYTOBBIX MPOIIECCOB B AJIEKTPHUECKUX
arnmnaparax, MpoBOJIUT UCCIIEIOBAHKUE IIEKTPUUECKHUX aIllapaToB

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. UccnenoBanne aBTomaTHueckux Beikitoyaresne (JIP Ne64) (Jlaboparopnast paboTa)
2. VccnenoBanue IyroracuTEIbHBIX CHCTEM KOHTAKTOPOB NEPEMEHHOT'0 U IIOCTOSIHHOTO TOKa
(JIP Ne11) (JTaGopaTopHas pabota)
3. UccnenoBanue SBJICHUS BOCCTAHOBJICHHS HANIPSDKEHHS Ha MOJTIOCAX aBTOMATHYECKOTO
Boikitouarenst (JIP NelS) (Jlabopatophas pabora)

Dopma peanuzaruu: [Tucemennas pabota
1. [IBwxenue snexTpudeckoit nyru B MarautHoM mose (KP-2, 12 nenenst) (KontpoiapHas
paborta)
2. IIpoueccyl MOHU3ALMU U IEMOHU3ALMH B CTOJIOE IyTH, ycinoBud ramenus ayru (KP-1, 4
nezaens) (KontpoapHas pabota)

BPC nucuuminHbl

8 cemecTp
Beca KOHTpOIbHBIX MeponpusaTHil, %
WNunexe KM- | KM- | KM- | KM- | KM-
Paznen qucuumimHbl KM: 1 5 3 4 5

Cpok KM: | 4 8 | 12 | 12 | 14

OO01re 3aKOHOMEPHOCTH MPU KOMMYTAITHH YJICKTPUUECKUX
Herneun

OO01re 3aKOHOMEPHOCTH MPU KOMMYTAITHH YJICKTPUUECKUX
Herneun

3aKOHOMEPHOCTH JIYTOBBIX IIPOIECCOB B anmnaparax npu
KOMMYTallUu Lenen

3aKOHOMEPHOCTH JIYTOBBIX IIPOIECCOB B anmnaparax npu
KOMMYTallUu Lenen

®dusnueckue BIEHUS IIPU IPOLECCE TallleHNs] TyTH B
Pa3JIMYHBIX JYTrOraCUTEIbHBIX YCTPOUCTBAX




duznyeckue sIBICHUS MIPU MPOLIecce TalleHHs 1yTH B
Pa3IMYHBIX JyroracUTEIbHbBIX YCTPOUCTBAX

BOCCTaHaBJ'II/IBaIOH_[CCCH HaIIPsXKCHHUE Ha KOMMYTHUPYHOIIIEM
9JICMCHTC U BOCCTAHABJIMBAIOIIAACS SJICKTPUUCCKAs
IMPOYHOCTb

BoccranasnuBaromieecss HanpspkeHUE HA KOMMYTHPYIOIIEM
3JIEMEHTE U BOCCTAHABJIMBAIOILASCS JIEKTpUYECKas
IPOYHOCTH

Bec KM:

20

20

20

20

20

$O061as yacte/J1j1s1 MPOMEXKYTOUHOM arTecTanuud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCHUTIIINHE
I1K-5 U-4nk-s  JlemoHCTpupyer | 3HaTh: [Iponiecchl MOHU3ANY ¥ IEMOHU3AIMH B CTOJIOE JTyTH, YCIOBHS TallICHHS

3HAHUC KOMMYTAallUOHHBIX U
AYTOBBIX mponeccoB B
QJICKTPHUUYCCKUX  allllaparax,
IMpoOBOAUT HUCCICIOBAHUC
QJICKTPHUUYCCKUX allllapaToB

(busnuecKkre Ipoueccs npu
KOMMYTalluu B
JNEKTPUYECKUX arlaparax
0COOEHHOCTH KOHCTPYKLIMU
JyrOracUTeNbHBIX
YCTPOMCTB U CIIOCOOBI
BO3JICHCTBUS HA JIyTY B
AJIEKTPUUECKUX amraparax
pPUPOJY CTOJI0A YT U
MIPUAJIEKTPOJHBIX 00sacTeit
MPOLECCHI YCIIEITHOM
KOMMYTallUH SJICKTPUICCKUX
Lernen

YMers:

YUUTHIBATh (PAKTOPHI,
ONpCaACIIAIOIINEC BEIMYUHDBL
BOCCTaHAaBJIMBAIOIIEHCS
IIPOYHOCTH U
BOCCTAaHOBJIMBAIOIIIET OCS
HAITpsXKCHUA

pa3buparbcs B cucTeMax
AyroramceHus 1 MaroHuTHOT'O
NyThs B ammaparax
MTOCTOSTHHOTO 1

nyru (KP-1, 4 nenens) (KoutponbpHas pabora)

JIBuxeHue anexkTpuyeckoit 1yru B MaruutHoM nosie (KP-2, 12 nenens)
(KonTponbsHas pabora)

HccnenoBanue 1yroracuTeNIbHBIX CUCTEM KOHTAKTOPOB IIEPEMEHHOTO 1
noctrosinHoro Toka (JIP Nell) (JTaGopatopHnas padota)

HccnenoBanue siBICHUS BOCCTAHOBIICHHS HAPSHKSHUS Ha MOJIFOCAX
aBToMatuyeckoro Boikitouatens (JIP Nel5) (Jlaboparopuas paboTa)
HccnenoBanue apromaTnueckux Boikiatouaresneit (JIP Ne64) (Jlaboparopnast
paborta)




MEePEMEHHOT0 TOKa
COCTaBJISITh MATEMAaTUYECKUE
MO/JIEJIH MPOLIECCOB
KOMMYTallUU B
AJIEKTPUYECKUX armnaparax




1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenueanus

KM-1. IIpouecchbl HOHU3ANMH U T€HOHU3AIUN B CTOJI0€ TYTH, YCJIOBHUS rallIeHUsl Ty
(KP-1, 4 neneas)

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpouenypa nmpoBeaeHuss KOHTPOJIbHOr0 MeponpusaTus: CTyIeHTY JaeTcs 2 BOIpOca: OAMH Ha
IIPOBEPKY 3HAHMM, JApyroil - Ha mnpoBepky ymeHuil. KoHTposbHasg paboTa NmpoBOOUTCS B BHJE
nUCbMEHHONW paboThl. CTyAEHT [OJDKEH JaTh MHCbMEH OTBET Ha o00a BONpoca M B KOHILE
KOHTPOJILHOT'O MEPOIPHSTHUS CaTh CBOIO paboTy mpenojasatento. JJmuTenbHoCTs - 1 ak.u.

Kparkoe conep:kanue 3aaHus:
1. OnpenenuTh BETUINHY KPUTHUSCKOHN JITUHBI IYTH, & TAK)KE TOK U HAIPSDKCHUE,
COOTBETCTBYIOIIUE KPUTHUECKOMY PEXKUMY, IPU YCIOBUH, YTO HATPSIKCHUE CETH MIOCTOSTHHOTO
toka 220B, conporusnenne Harpysku 0,5 Om.
2. bajiaHc HOHOB CTaTUYECKH TOpsIei yre U (aKTOpbl, 00ECIICUUBAIOIIHE €rO.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: NpHponxy cTonba IOyru Hu 1.bananc MOHOB cTaTUYECKH ropsiuei 1yre u (pakTopsl,
IPUAJIEKTPOJHBIX obsacTeit o0ecrneunBaroIye ero.

2.BnusHMe MPUKATOIHBIX SIBJICHUN HA BEIIMYUHY
HAa4aJIbHOM BOCCTAaHABJIMBAIOUIEHCA POYHOCTU. Yemy
PaBHO NIPUKATOIHOE M1aJCHUE HANIPSHKCHUS?
[IpoTsKEHHOCTH 30HBI MOJIOKUTEIBLHOTO 0OBEMHOTO
3apsna u e€ poib.

3.[denonu3anus B cronbe nyru. Ponb Tperbero tena B
nporecce pekomOnHau. Oco6eHHOCTh TPOTEKAHUS
rpolecca peKOMOMHAIIMY B CITy4ae W30 ISIUOHHOTO WU
IIPOBOJAIIErO MaTepHasa TPETHETO Tea.
4.1IpukatoaHbIe SIBIEHUS IPU Pa3MbIKAHUU KOHTAKTOB C
TOKOM Harpy3ku. Posib TepMO- M aBTORJIEKTPOHHON
SMUCCHH Ha BOBHUKHOBEHHUE U CYIIECTBOBAHUE JIYTH.
@DaxTOpHl, BIUAIOLIUE HA HUX.

S.IIpornecc pa3mMbIkaHUs KOHTAKTOB C TOKOM Harpys3KH.
OT 4ero 3aBHCHT TUI Ta30Pa3pPsIHOTO Mpolecca nocie
pa3MbIKaHUsl KOHTaKTOB?

3HaTh:  IPOLECCHl  YCHEIIHON 1. AIIPOKCUMUPYIOIINE BBIPAXKEHUS IS TyTH
KOMMYTaluu INEKTPUUYECKUX OTKJIFOUEHUS IOCTOSTHHOTO TOKA, UX BUABI U 00JIaCTH
neneu HCIIOJIb30BaHUS.

2.YcnoBue raimeHus 1yru nepeMeHHoro toka. Kak
BIIUSICT XapaKkTep HArpy3kH (aKTUBHO/MHAYKTUBHOI) Ha
TpeOOBaHME K BOCCTAaHABINBAIOIICHCS IPOYHOCTH
KOMMYTAllMOHHOTO anmnapara?

3.YcnoBue rameHus 1yru NoCTOSSTHHOro Toka. [Touemy
MPOUCXOIUT TallIEHUE MOCIIEe JOCTHKEHHSI KPUTHUECKOM
JUTUHBI TyTh?

4.YcioBue yCHenHoro Wik He YCHEIIHOro raleHus
nyru. bananc HocuTenel B cToin0e cTalmoHapHO




ropsimiei ayre.
5.®Du3uka nmpouecca CynecTBOBaHUS U YCIOBUS TallIEHUS
JyTH B BAKYYMHOM KOMMYTaTOpE.

VYMmers: COCTaBJIATH
MaTeMaTUYECKUE MOJEIIH
MIPOIIECCOB KOMMYTallUuu B

OJICKTPUYCCKUX aIlraparax

1.0npenenuts BEIMYMHY KPUTHUECKOM IJTMHBI 1yTH, a
TaK)Ke TOK U HAPSDKEHUE, COOTBETCTBYIOIIHE
KPUTUYECKOMY PEKUMY, IIPH YCIOBUH, YTO HANIPSHKECHUE
CETHU MOCTOAHHOTO ToKa 220B, conpoTUBIICHHE HATPY3KU
0,5 Om.

2.0npenenuTh BEIUYUHY MIEPBOTO MHKA HAMIPSHKEHUS,
Ha4yaJIbHYI0 CKOPOCTh BOCCTAHOBJICHUS HANPSKEHUS U
TOKa Ha BBIKIIIOYATEJIe MPU HEYJAIEHHOM KOPOTKOM
3aMbIKaHUU. MakcuMallbHas MOIHOCTh KOPOTKOIO
3ambikanus P = 25000 kBA, nanpsoxkenue cetu U = 220
kB; ynaneHnue mecta KOpOTKOTO 3aMbIKaHUA 2 KM;
ylleJIbHOE UHAYKTUBHOE cornpoTuBienue nuuuu 0,45
Om/KM.

3.0mpenenuTsb CKOpOCTh ABYNONsIpHOM nuddy3uu nmpu T
= 4000 K. Mounsipaast macca noHa xene3a M= 55,84;
n_{0.1} = 6*10"{14} - mI10THOCTH HOHOB Ha TPAHHUIIC
ctBoJia ayru. Tok nyru 500 A, CKOPOCTb ABHIKEHUS AYTH
v=10 m/c.

4.0npenenuTh CPEAHIO0 JIMHY CBOOOIHOTO Mpobdera
AJIEKTpOHA B aTMOcdepe MapoB MEAH IPH JaBICHUU P =
2*1075 Ila u remneparype T = 7000 K. Konuenrparnus
MOJIEKYJ P HOPMAJILHOM J1aBlieHUH u Temieparype 0C
n {0.1} =2,71*{19} 1/m"3. JluameTp MOIEKYJIbI MEIU
2,56*10"{-8} cm.

5.0npenenuTh 4aCTOTy U CKOPOCTh BOCCTAHOBJICHHUS
HaIpsDKEHUS Ha BBIKIIIOYATENIe, YCTAHOBIEHHOM 32
TpaHcHOpMaTOpPOM, B pEKUME K.3. HA 3AKUMAX
TpaHncopmaropa, eciu P = 3000 MBA; nanpsixenune U
= 110 kB; émkocTth (a3l TpaHcPopMaTopa Ha 3EMITIO
C=2000 n®, Z=450 OM — BOJITHOBOE CONIPOTHUBIICHUE
BO31YyLIHOW JMHUHK. HellTpans He 3a3eMiIeHa.

6.01eHUTh MOIIHOCTb, OTBOJIUMYIO OT JYTOBOT'O CTOJI0A
JUTMHOM 1 cM 3a CYET 3a CUET KOHBEKIIMH B CPEJIe a30Ta.
Cxopocts aewxkenus ayru v= 50 M/c. TemmnepaTypa raza
B ayrosoM ctoibe T = 8000 K, remneparypa
okpyxkatomeit cpeanl T = 40C. Tok gyru 500A.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Onucanue xapakmepucmuku evtnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIN 3aJJaHNE
BBHITIOJTHEHO B MOJIHOM 00'beMe WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHkKa "Xopoo" BICTaBISIETCS €CIH
OOJILIITMHCTBO BOITPOCOB PACKPHITO, B 33/1a4axX JIOMYIIEHb HE3HAYNTEIbHBIC OITHOKH

Oyenxa: 3

Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIeTBOPUTENILHO" BHICTABIISAETCS
€CJIM 3aJjaHUE PEUMYIIECTBEHHO BBITIOJIHEHO




KM-2. UcciienoBanue 1yroracuTeJIbHbIX CHCTEM KOHTAKTOPOB IePEeMEeHHOI0 U
nocrosinHoro Toka (JIP Nell)

®opMbl peaau3anuu: 3aiinTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHUsi KOHTPOJbHOro Meponpusitusi: IIpoBogutcs B TeueHue 4-x
aKaJIeMMYECKUX 4acoB B jjabopaTopuu kadeapsl DMDDA.

Kparkoe cogepxxanue 3aganus:
3aganue
1. ITpoBecTu UCIBITAHUE BCEX YCTAHOBJIEHHBIX KOHTAKTOPOB Ha OTKJIKOYEHHE AKTUBHO —
WHIYKTUBHOW HArpy3ku, cOOTBeTCTBYIOIIEH pexxumy AC1, COOTBETCTBYIOLIEH TEXHUYECKUM
napaMmeTpam MpOU3BOAUTENS KaXKJI0TO U3 YCTAaHOBIIEHHBIX KOHTaKTOPOB.
2. IIpoBecTy UCIIBITAHUE BCEX YCTAHOBJICHHBIX KOHTAKTOPOB Ha OTKJIKOYEHHE aKTUBHO —
MHAYKTUBHON Harpy3ku, cOoTBeTcTBYyIOLIEH pexumy AC3, COOTBETCTBYIOLIEH TEXHUUECKUM
napaMerpamM IPOU3BOAUTEINS KaKI0TO U3 YCTAaHOBJIEHHBIX KOHTAKTOPOB .
3. IIpoBecTu UCHIbITAHUE BCEX YCTAHOBJIEHHBIX KOHTAKTOPOB Ha OTKJIFOYEHHUE AKTUBHO —
WHIYKTUBHOM Harpy3ku, coorBeTcTByronei pexumy DC1, cooTBeTcTBYIOIEN TEXHUYECKUM
napaMmerpam MpoU3BOAUTENS KaXKI0TO U3 HUX.
4. IIpoBecTy UCIIBITAHNE BCEX YCTAHOBIECHHBIX KOHTAKTOPOB HA OTKJIIOUEHHE aKTUBHO —
MHAYKTUBHOMN Harpy3ku, cooTBeTcTBYyIolIel pexumy DC3, cooTBeTCTBYIOIEH TEXHUUECKUM
napaMeTpam IPOU3BOAUTENS KaXKI0TO U3 HUX.
HcnpiTanus npoBOASITCS TP HOMUHAJIBHOM TOKE U TOKE PEXKHUMA PEIKUX KOMMYTalLUH.
Harpyska peryaupyercss B COOTBETCTBUM ¢ HOMMHAJIOM HUCIIBITYEMBIX KOHTaKTOPOB. IIpu
UCIBITaHUSAX POU3BOAUTCS OCLMIUIOrpadupoBaHNe JMHAMUKN KOMMYTAIIMOHHBIX IPOLIECCOB
U n=1f(t)yu 1_0="1(t).
MeTtoauyeckue ykazaHusi
ITo pe3ynbraTam 00pabOTKH OCHUIIOTPAMM:
1. I[TocTpouth BONbTAMIIEPHBIE AMHAMUYECKNE XaPAKTEPUCTUKH, KOTOPBIE 3aT€M JOKHbI
COIIOCTABJIATHCS C TOCTPOCHHBIMH cTaTudecKUMU BAX 1711 KpUTHUECKOro pexuma ,
COOTBETCTBYIOIIETO KOMMYTHUPYEMBIM ITapamerpam nenu. Jnaamudeckue BAX nyru
NIEPEMEHHOT0 TOKA MOCTPOUTH JUIsl KaKJIOTO MOIYIIEPUOAA TOPEHUS IYTH IIPU BCEX pPEKUMAax
WCTIBITAHUN KOHTAKTOPOB.
2. IlocTpouTh 3aBUCUMOCTH MOILIHOCTH ,BBIIEISIEMON B AYT€ B IIPOLIECCE OTKIIIOUEHUS, U
paccunTaTh U3MEHEHHUE MPOBOJUMOCTH B MTPOLIECCE OTKIIOYEHHS U MOIIIHOCTH, BBIIEISIEMOM B
ayre.
3. [IpoBectu cpaBHeHue 3 (PEKTUBHOCTH JEHCTBUS TyTOTaCUTEIBHBIX CUCTEM TIO
JUINTEILHOCTU IPOTEKAHUS IPOLECCA JYTOTallleHNs U IEPEHANIPSHKEHUIO IIPU TallleHUH TyTH.
4. Onpenenuts 3HaueHue BeanunH U 0, U_B.. 1715 KaXI0T0 YCIOBUS OTKIIOYEHHUS.
OnpenensaTs yroi cipura (a3 v ero U3MEHEHHE MPU KaxI0M IOJIyIIepHuo/ie poliecca TOpeHun
nyru. OTMeuaTs B % CTeleHb OTpaHUYEHUs TOKA 3a CYET TOPEHUS TYTH.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: OCOOEHHOCTH KOHCTPYKILUHU 1. [{yroracurenbHas pemérka. [IpuHnun neictus,
JNyTOTACUTENIBHBIX  YCTPOWCTB U Marepual IUIaCTUH. BinsHue nmapaMeTpoB IUIACTHH -
crocoObl BO3AECHCTBUS HA YTy B TOJIIIMHA, TEOMETPUS, PACCTOSHUE MEXY TUIACTUHAMM.
JNIEKTPUYECKUX armnaparax 2.T’amieHne ayru - NpoCcTOM OTKPBITHIN pa3phiB. Uem

OTPaHUYEHO €€ MCIIOIb30BAHUE 110 TOKY OTKIIFOUEHHUS?
3.®Pu3nka MeXaHU3Ma ralleHus 1yTy Ipy IOMOIIHU
(heppOoMarHuTHON CKOOBI, OXBATHIBAIOIIEH KOHTAKTHBIN
IIPOMEKYTOK.




4. BnusHuE TaBJICHHS, BOSHUKAIONIICTO B
KOMMYTallHOHHOM IIPOMEXKYTKE MIPU TOPEHUU AYTH, HA
OTKJTFOYAIOIIYI0 CIOCOOHOCTh KOHTAaKTOPA.
5.MI3MeHeHne CONpOTUBIICHUS IyTH B TE€YEHUE
noynepuosa. [TpuanHsl.

YMeTh: pa3dupaThCsi B CHUCTEMax
JyTOTaIlleHUsI 1 MATHUTHOTO JYThsI
B arraparax IIOCTOAHHOI'O n
HEPEMEHHOT0 TOKa

1.00BACcHUTD, U1 YE€TO OJJUH U3 UCCIIEAYEMbIX
KOHTAKTOPOB UMEET F'€OMETPUI0 HEMOABHKHOTO
koHTakTa U- 00pa3Hoil GOpMBL.

2.00bACHUTB, TOYEMY HETIOABUKHBIA KOHTAKT OJJHOTO U3
UCCIIEYyeMbIX KOHTAKTOPOB HMEET MPSIMYIO T€OMETPHIO.
3.CpaBHUTb HaNpsKEHUE HA Ayre IpH TalleHuu B
JyTOTACUTEIIBHON PEIIETKE U C IPUMEHEHUEM
(heppOMarHuTHOMN CKOOBI.

4.CpaBHMTSH raiieHue AyT'd B pa3HbIX KOHTAKTOpax IpH
OJIMHAKOBBIX YCIOBUSX.

5.0npenenuts 3Hauenne U 0 U COOTBETCTBEHHO YIoOJl
ciBura (a3 npu raiieHuu Jyrd B 3aJJaHHOM KOHTaKTOpe.

OnucaHue MKAJbI OLleHUBAHUS:

Ouyenka: 5

Onucanue xapakmepucmuku ¢oinonnenus 3uanus: CTyJeHT OTBETUII Ha BCE BOIIPOCHI, €CIIU IAE-TO
HEMHOT'0 OIIMOAaJICs, TO 3HAHUH XBaTaeT Ha TO, YTO Obl PACCYKAATh IO TEME U CAMOCTOSITEIbHO
HaWTH U IPOAHAIU3UPOBATH CBOIO OLIHOKY.

Oyenka: 4

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. CT}’ILGHT HC COBCEM IIOJIHO OTBCTHJI HA BOIIPOCHI,
HO B IICJIOM HCIIJIOXO OPUCHTUPYCTCA B TEMC.

Oyenka: 3

Onucanue xapakmepucmuku 6blNOJIHEHUA 3HARUA: CTy,HeHT COBCCM HEC OTBCTUJI HA HCKOTOPLIC U3
3aIaHHBIX BOIIPOCOB, HO Ha 0a3o0BEIC BOITPOCHI OTBET AaJl.

KM-3. UccaenoBanue aBToMaTuueckux Bbikiawuaresei (JIP Ne64)

®opmbl peanu3anuu: 3aIinTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpouenypa mnpoBeneHusi KOHTPOJBLHOro Meponpusitus: IIpoBogurcs B TedeHue 4-X
aKaJIeMMYECKUX 4acoB B jabopaTopuu kadeapsl OMDDA.

Kpartkoe cogep:xxanue 3aganus:
3aganue

1. [IpoBecTu ucnbITaHus IpH 3-X MOJOKEHUSX MepeKouaTens SAl, peryaupyoomnero yroiui
OTKPBITHSI THPUCTOPA: MUHUMaTbHOE (51em), cpeanee (10aem) u makcumanbHoe (151em).
[Tporecc OTKIIIOYEHHUS 3aMMChIBAeTCs Ha 2-X JIydyeBOM ocuuiuiorpage. Perucrpupyrorces
u3MeHeHue Toka i(t) u HanpspkeHus U ni(t) B mpoliecce OTKIIIOYEHUs, COOTBETCTBEHHO
rpagpudeckoe n3odpaxenue Gpopmel curnaia B ¢aitie popmara bmp u uudposoe B MO Exsel

daiine ¢popmara csv.

2. HOCJ’ICI[OB&TCJ'ILHO B COOTBCTCTBUU C PACITIOJIOKCHUEM aBTOMATUYCCKUX BBRIKJIFOUATEIeH
IMPOBECTU UCIIBITaAaHUA CO BCEMH YCTAHOBJICHHBIMU aBTOMAaTaMH BO BCEX BI)IHIerI/IBe}IéHHI)IX

pexumMax.
Meroanyeckue ykasaHus
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1. OnpenenuTh TEXHUUECKHUE TAPAMETPhI BCEX UCCIIENYEMBIX BBIKJIIOUATENICH: TUII
BBIKJIIOYATENIsl, HOMUHAIBHBIN TOK, HOMUHAJIbHOE HANPSKEHUE, KPATHOCTD YCTaBKU MO TOKY
AJIEKTPOMAarHuTHOro pacuenurens. OcraabHble TEXHUYECKUE MTapaMeTpbl aBTOMAaTHYECKUX
BBIKJTFOYATEJIeH HAUTU B COOTBETCTBYIOIUX KaTajnorax GupM Mpou3BOIUTENEH.
2. Pe3ynbTaThl HCOBITAHUH PETUCTPUPYIOTCSA B MAMATh OCLMILIOrpada ¢ mociaeyronum
MepeHocoM Ha BHemHUM Hakonutelnb maMsati (USB daem-nakonurens). Perucrpupyrorcst
u3MeHeHne Toka i(t) u HanpspkeHust Un(t) B mpoiiecce OTKIIFOYEHHS, COOTBETCTBEHHO
rpadudeckoe nzoopaxkenue Gpopmel curnaia B ¢aine hopmara bmp u uudposoe B Exel daiine
dopmara csv. B nanpHeleM cieayeT Mponu3BeCTH MOCTpoeHue tuHaMuyecknx BAX
MEPEMEHHOT0 TOKA ISl BCEX MOTYyYCHHBIX PEKUMOB.
3. Ilo moctpoennsiM BAX 1 rpadukaM u3MeHEeHUsI TOKA IPU OTKIIOYEHUH OIICHUTh KPATHOCTh
TOKa JJIsl KaXKA0r0 aBTOMATUYECKOT0 BBIKIIFOUATEIS, TPU KOTOPOM MPOUCXOIUT HEPBUYHOE
JTUHAMHUYECKOE Pa3MbIKAHUE U COOTBETCTBEHHO BTOPUYHOE 3aMbIKAHUE KOHTAKTOB 3a CUET
JNEHCTBUS SJIEKTPOMArHUTHBIX U AJIEKTPOIMHAMUYECKHUX CUIL. TO €CTh MpU CMBIKAHUH
KOHTAKTOB PaHBbIIIE €CTECTBEHHOT'O JOCTUKEHHUS TOKOM HYJIEBOT'O 3HAUYEHUs, €CIIU 3TO
npoucxoguT. OObSICHUTh OCOOCHHOCTH U3MEHEHUS HATMPSKEHUS B THHAMUKE OTKJIIOUEHUSI.
[Tpu 06paboTKe OCHMIIIOrPaMM OJTHOBPEMEHHO (PMKCUPOBATh TOK U BPEMsI, COOTBETCTBYIOIINE
MOMEHTY pa3MbIKaHUS WIH 3aMbIKaHHUSI KOHTAKTOB M BEIMYUHY TIEPBUYHOTO CKAaYKOOOPA3HOTO
MOJbEMA HANPSKEHUS.
4. OLEeHUTh BEPOSATHYIO BEIMYMHY OTOPOCa KOHTAKTOB 32 CUET SJEKTPOMArHUTHBIX U
AIIEKTPOJAMHAMUYECKUX CUIL. JIJIs 3TOro Jisl MOMEHTa HauOOJIbIIET0 3HAUE€HUs TOKa B JIyTe
OTpPECNIUTh BEIMUMHY TOKA M HAIPSHKEHUS [0 COOTBETCTBYIOIINM OCIIMILIIOTPAMMAM.
N3mepenHoe HanpsbkeHue Ha gyre U 1, COOTBETCTBYIOIIEE 3HAUEHUIO TOKA B 3TOT MOMEHT, B

CBOIO OYE€peIb MOXHO MPEJICTABUTH B CIEAYIOIIEM BUJIE

U n=U ak+U Ba+U cr, 11/
rae U ak - cymMMa aHOJHOTO U KaTOJIHOTO MaJIeHUs HapsDKEHUI, onpeaenseMas B MOMEHT
pa3MbIKkaHus KOHTakToB; U BH - MaJieHue HaNpsHKEHUs] HA BHYTPEHHEM COIPOTHUBIICHUN
UCIBITYEMOIO0 aBTOMAaTHYECKOTO BBIKJIIOYATEINS, ONIPEAENsieMast IPH UCTIBITAHUU
AaBTOMATUYECKOT0 BKJIKOYATENS IPU OTCYTCTBUHM OTOpOCA KOHTAKTOB B HAa4aJbHbI MOMEHT
HosABIEHUS ToKa Mo 3akoHy Oma; U_cT - majeHre HanpspKeHus Ha cTosi0e 1yru 1o
BBIPAXKEHUIO

Uecr=1cr*E cr, 12/
rae E cr - rpagueHT HanpsKEHHOCTHU B CTOJI0€ AYTH MPU TOKE UCIIBITAHUN AJIs
COOTBETCTBYIOILIETO MOMEHTA BPEMEHH, OIPEIEIEMOTO T10 BBIPAKEHUIO

E cr=12,5+34/(1_m)"0,4 [B/cm]. /3/

Hanee uz /1/,3nas8 U_ak u U_nx, onpenensercss U_cT, 3aTeM 10 BBIPAXKEHUIO /3/ BBIUNCIIAETCS

E cr, mocne yero u3 BeIpaykeHus /2/ OIEHUBAETCS OXKUaeMasi BeTUIMHA 0TOPOCca KOHTAKTOB
1 cr.
5. OueHuTh cTeneHb OrpaHUYEHUS TOKA U JJIUTEIbHOCTH CYILIECTBOBAHUS TOKA IPHU BCEX Yriax
OTKPBITUS TUPHCTOPA. UINTENBHOCTD CYIIECTBOBAHUS TOKA O€3 TOKOOTPaHUUYEHHSI YCTAHOBUTh
10 pe3yJibTaTaM 3TaJOHHBIX UCIBITAHUHN CTEH]Ia B COOTBETCTBUH C YCTaBKaMH yriia
pEryJINPOBaHUSI BKIFOUEHHS TUPUCTOPA PUCYHOK 6. DUKCUPOBATh AJIUTEIBHOCT IPOTEKAHMS
mpolecca 1o TOKY M HaNpsHKEHUIO M OTMEYaTh €ro M3MEHEHUE NP Pa3HbIX JUIUTETbHOCTAX
YCTaBKH yIJIa OTKPBITHS TUPUCTOPA B CPABHEHUU C 3TAJIOHHBIMU 3HAYEHUSAMMU.
6. OueHnTH BpeMsi cpabaThIBAHUS MEXAaHU3MOB CBOOOIHOTO paclEeIUIeHUs AJis BCEX TUIIOB
WCCJIEJOBAHHBIX BBIKIIIOUATEIEH.
7.01€eHUTh CTETIEeHb BIUSHUS THEBMOIIPUCTABKY Ha TUHAMHUKY Pa3MbIKaHUSI aBTOMATUYECKOTO
BBIKJIFOYATEJIS I TEX THIIOB, Y KOO OHU UMer0Tcs. OOBSICHUTh MEXaHU3M JIeHCTBUS
MTHEBMOTPUCTaBKH.
8. OOBSICHUTH (PU3HUKY SBJICHUN B KOHTAKTaX, IPUBOAIINX K OTOPOCY KOHTAKTOB MPH
BKJIFOUEHUH.
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9. Ilo xatanmoram pupM — MPOU3BOAUTENCH U3YUYUTh KOHCTPYKTUBHBIE OCOOCHHOCTH KOHTAKTHO
- JYrOracUTENIbHBIX CUCTEM UCCIIEYEeMbIX aBTOMAaTHUYECKHUX BbIKIIOUaTenei. OTMETUTh UX
IIOBE/ICHUE B PEKUME KOPOTKOT'O 3aMbIKaHHE, HAJIMYUE UIIU OTCYTCTBHE
TOKOOTrpaHn4YuBarouiero 3gdexra, 00bICHUTH TPUUUHBI TOr0. CPaBHUTH PE3yNIbTATHI
cpabaThIBaHUsI MAarHUTHBIX pacLENMUTENCH aBTOMAaTHUECKHUX BBIKJIIOUATENEH ¢ KaTal0KHBIMU
JAHHBIMU QHAJIOTOB U JaTh UM OOBSICHEHUS

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 0COOCHHOCTH KOHCTPYKIIHUU
JYTOTAaCUTEIIBHBIX ~ YCTPOMCTB |
CIocoObl BO3/JCICTBUS Ha Nyry B
JIIEKTPUYECKUX armaparax

1.5IBneHME TOKOOTPaHUYEHHUSI - YCIOBUSI €TO
BO3HUKHOBEHUS, YCTPOHCTBA B KOTOPBIX OHO BCEra
IIPUCYTCTBYET.

2.D51eKTpOAMHAMHYECKUE CUIIbI B KOHTAKTaX MPUYMHA UX
BO3HUKHOBEHHS.

3.Posib reoMeTpuM TOKOBEAYILErO KOHTYpa B
BO3HUKHOBEHUHU CUJI OTTAJIKHUBAHUS KOHTaKTOB.
4.TpeboBaHus K TOKOOI'PAaHUUYUBAIOIINM BBIKJIIOYATEISIM
110 OBICTPOJICHCTBHUIO.

YMeTh: pa3dupaThCsi B CHUCTEMax
JyTOTAIICHUs] © MAarHUTHOTO YThs
B anmapatax IOCTOSHHOTO U
MEePEMEHHOTO TOKa

1.006bacHUTD, TOYEMY OJTHU aBTOMATUUYECKUE
BBIKJIIOUATENN 00J1aal0T TOKOOT PaHUYMBAIOIIIUM

3¢ (deKToM, a y Ipyrux OH OTCYTCTBYET.

2.00BbSICHUTH, TOYEMY BCE MOIYJIbHBIE ABTOMATHYECKUE
BBIKJIFOYATEIH SBIISIOTCS TOKOOTPAHUYHBAIOIIUMU, &
KOPITYCHBIE HE BCE.

3.00BsCHUTH pOJIb KOHPUTYPALIUHA TOKOBEAYIIETO
KOHTYpa Ha HaJIMYUE WJIH OTCYTCTBUE
TOKOOTpaHUYHBArOIero 3 dexTa y KOpmyCcHbIX
ABTOMATHUYCCKHUX BBIKITIOYATEIICH.

4.00BSICHUTH, MOKHO JIM UCIIOJIh30BaTh aBTOMAaTUUYECKHE
BBIKJIIOYATENTM TIEPEMEHHOTO TOKA JJIs 3aIlIUTHI IIeTei
MOCTOSIHHOTO TOKA.

5.00BICHUTD, MOXKHO JIM UCIIOJIB30BaTh MOTYIbHBIN
ABTOMATUYECKUH BBIKJIIOYATENb C MIPeIeIbHBIM TOKOM
OTKITIOYCHUS 6 KA B IIETIH C 0’KHJIaeMbIM TOKOM K.3. 10
KA?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

Onucanue xapakmepucmuxu goinonnenus 3uanus: CTyJeHT OTBETUII Ha BCE BOIIPOCHI, €CIIU IIE-TO
HEMHOT0 OIIMOAaICs, TO 3HaHUI XBaTaeT Ha TO, YTO Obl PACCYX/IATh 110 TEME U CAMOCTOSATENIBHO
HaWTH U IPOAHAIM3UPOBATH CBOIO OLIHOKY.

Ouyenka: 4

Onucanue xapakmepucmuKku 6blNOJIHEHUS SHARUA. CTy,ZIeHT HE COBCEM IIOJTHO OTBETHJII HA BOIIPOCHI,
HO B IICJIOM HCIIJIOXO OPUCHTUPYCTCS B TCMC.

Oyenka: 3

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. CTYIICHT COBCCM HEC OTBCTUJI HA HCKOTOPLIC U3
3aIaHHBIX BOIIPOCOB, HO Ha 0a3oBEIe BOITPOCHEI OTBET AaJl.

KM-4. [IBu:keHue 3J1eKTPUYECKO 1yru B MarHuTHOM noJe (KP-2, 12 Hegesis)

®opmbl peanusanun: [lucemennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
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Bec koHTpOobHOrO0 Meponpustusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJLHOr0 MeponpusaTusi: CTyqeHTy Jaercs 2 Bompoca: OJWH Ha
NPOBEPKY 3HAHUHU, IPYroil - Ha mpoBepkKy ymeHuid. KoHTponpHas paboTa MpOBOAUTCS B BHUJE
nUCbMEHHONW paboTbl. CTyAeHT [OJDKEH JaTh NHCbMEH OTBET Ha o0a BONpoca M B KOHLE
KOHTPOJILHOTO MEPOIIPHUSTHUS CIaTh CBOIO pabOTy mpernoaaBaTento. JmurensHocts - 1 ak.4.

KpaTkoe conep:kanue 3a1aHusi:

1. MexaHu3M NOBTOPHOTO 3a)KUTaHUs MTOCIIE MTePeX0/ia TOKa Yepe3 Hylb. PoJIb KOHTAKTHOTO

MaTcpHraia Ipru 3TOM.

2. CpaBHUTH 2P HEKTUBHOCTH MCIIOIH30BAHMSI TyTOTACUTEIILHON PEIIETKU HA MOCTOSHHOM H
nepeMeHHoM Toke. ['7ie oHa BbIlIe U ToYemy?

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: 0COOCHHOCTH KOHCTPYKIIHHU
JYTOTAaCUTEIIBHBIX ~ YCTPOMCTB |
CrocoObl BO3JCHCTBUS Ha Nyry B
AIIEKTPUYECKUX armaparax

1.SIBnenue [Munu->3ddexra u ero poisb B mporecce
raiieHusi Ayr'd B IyroracuTeNIbHON crucTeMe THIa
«(heppoMarHuTHasi CKoOay.

2.JloHsATHE «KPUTUYECKHE TOKU» U «KPUTHUECKUE
panuychl» OMOPHBIX TOYEK AYTH M UX POIb B OI[CHKE
OTKJIIOUAIOIIEH ClIOCOOHOCTH KOHTAKTOPOB EPEMEHHOTO
TOKa.

3.BinusiHue ra3oquHaMHYECKUX IPOLECCOB HA MPOLECCHI
BXOJKJICHUS IyTU B AYTOTaCUTENbHYIO PEHIETKY MIPH
pa3HOM XapaKkTepe BCTPEUH JAYTH C PEIIETKOM.
4.0co0eHHOCTh ABMKEHUE aHOIHON M KaTOIHOMI
ONOPHBIX ToUek 1yru. [louemy cienyer noaBUKHBIN
KOHTAKT MOJIKIIIOYaTh K MOJ0KUTEILHOMY MOTEHIIUATY
(anomy)?

5.MexaHu3m 00pa3oBaHus OTIOPHBIX TOYEK IyTU B
nayroracuTenbHol pemérke. Kakue gpaxTopsl mpu 3ToM
OKa3bIBAIOT BIMSIHHUE HA JUHAMHUKY MTPOTEKAHUS
rporiecca?

3HaTh: QU3NYECKUE MPOLIECCHl MPU
KOMMYTAallUd B  BJIEKTPUUYECKUX
amnmnaparax

1.IIpormecchl, mpoTeKaromue B KOHTAKTHOM IPOMEKYTKE
rocJje nepexoja Toka JIyru yepe3 Hyjlb, IPUBOISIINE
100 K MOBTOPHOMY 3)KHTaHHIO TyTH JHO0 K €€
yracaHuIo.

2.MexaHu3M TOBTOPHOTO 3a)KUTaHHUSI ITOCTIE ITepexoa
TOKa 4yepe3 Hylb. Pojib KOHTAaKTHOT'O MaTepHasa npu
3TOM.

3.Co6cTBEHHAas 4aCTOTa BOCCTAHABIMBAIOLETOCS
HanpsDKeHUs, e€ poJib B IpOIlecce raleHus 1yru 1
(hakTOpBI, ONIpEEIIoNIe €€ BETHINHY.

4.®axTopHl, BIUAIOLIME Ha ITPOLIECC BOCCTAHOBJICHUS
HaNpsDKCHHUS B OJJHOYACTOTHOM KOHTYype. BrusiHue
94aCcTOThl BOCCTaHABIMBAIOLIETOCS HANPSKEHUS Ha
mporiecce Ayroramenus. Kak Taim gyroracuteabHOTo
YCTPOHCTBAa MOXKET CIIOCOOCTBOBATH I (HEKTUBHOMY
TaIlICHUIO TYyTH MIPH OJTHUX U TEX MapaMeTpax
KOMMYTHpPYEMOii ienu?

YMeTh: pa36HpaTLc;1 B CHCTEMAX
Ayrorami€cHud U MaroHuTHOTO OYThs
B arraparax IIOCTOAHHOT O u
MEPEMCHHOTO TOKa

1.CpaBHUTD 3P HEKTUBHOCTH UCIOIB30BAHUS
JYTOTacUTEeNILHOW PEMIETKH Ha MOCTOSIHHOM U
NepeMeHHOM ToKe. ['1e oHa BbIlIe U moyeMy?
2.0npenenuTh NIMPUHY IIENH B Kamepe OyneT
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COOTBETCTBOBATDH MOHATHIO «IITUPOKAsH IIEIb MPU TOKE
nyru 1000A, ecnu 10 BXOXKACHUS AYTH B KaMepy €ro
CKOPOCTh paBHsu1ach 20 m/c.

3.00bSICHUTD, B YEM OTIIMUUE BXOXKICHUS IYTH B
JyroracUTeNIbHbIE PEIIETKH, PACTIONIOKEHHBIE B OJIUH Pl
WM CMEIIEHHBIE 4Yepe3 OJIMH BIITYOb.

4.00bsicHUTH PU3UKY MpoIlecca ralieHus AyTH B
KOMMYTAlIMOHHBIX allapaTax B AYroracuTeIbHOMN
cucTteMme Tuna ¢peppoMarHuTHas cko0a Ha MOCTOSHHOM
TOKE.

YMeTh:  yuuThIBaTh  (DaKTOPHI,
OIpeesoIne BEJTMYNHBI
BOCCTAHABIIMBAIOLIEHCS IPOYHOCTHU
u BOCCTAHOBJIMBAIOLIETOCS
HAIPSDKEHUS

1.06bsICHUTD, TOUEMY TTOCJIEe JOCTUKEHUSI TOKOM
KPUTUYECKOW BEITMYMHBI IPU OTKIIOYCHUH LIETTH
MOCTOSIHHOTO TOKa IPU KPUTUUECKOU JJIMHE TYyTU
MIPOUCXOUT CAMOYTaCaHHEe TyTH U MEXaHU3M
camMoyracaHus.

2.00BSICHUTH OCOOEHHOCTH 3aBUCUMOCTH
HaIpsDKEHHOCTH BHeNTHero MarautHoro noiist H= (1)
JUTSL CUITbHOTOYHBIX KOHTAKTOPOB IMIOCTOSTHHOTO TOKQ,
cO3/1aBaeMasi CepHEeCHOMN KaTyIIKOH MarHUTHOTO TyThs, a
TaK)Ke OT YEeT0 3aBUCHUT YPOBEHb NIEPCHAIPSHKCHUS B
MOMEHT I1OTacaHus AYyTH.

3.00BACHUTH POJIb B BEIOOpE THIIA TYTOTACUTEIBHOTO
YCTPOMCTBA MOCTOSSHHOTO TOKA UTPAET OIpe/ieTICHHEe
KPUTUYECKOU JUIMHBI TyTH UCTIOIB3YsI AIIIPOKCUMAIIHIO
g ctatudeckor BAX.

OnucaHue MKAJbI OLleHUBAHUS

Ouyenka: 5

Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABISETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJIHOM 00'beMe WIJIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BbICTABIIAETCS ECIIN
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO

Ouyenxa: 3

Onucanue xapaxmepucmuxu evinoaneHus snanus: OueHka "y10BIeTBOPUTENIBHO" BHICTABIIAETCS
€CJIM 33JJaHUE TIPEUMYIIECTBEHHO BBIIIOJIHEHO

KM-5. UccaenoBanue siBJ1eHNs] BOCCTAHOBJICHHUS HANIPSKEHUS HA MOJIIOCAX
aBTOMATH4eCKOro BoikJIwuareas (JIP NelS)

®opmbl peaJu3anmu: 3alnTa 3a1aHus

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBeaeHHs KOHTPOJbHOro Meponpusitus: IlpoBoaurcs B TeueHue 4-X
aKaJIeMMYECKUX 4acoB B jabopaTopuu kadeapsl OMDDA.

KpaTkoe cogep:xkanune 3a1aHus:

3agaHue U MeTOAMYeCKHE YKA3AHUA

1. Hccneoosanue npoyecca 60CCmMan0BNeHUs. HANPAACEHUS 8 OOHOUACHOMHOM KOHMYpe
1.1. Paccuntarh COOCTBEHHYIO 4aCTOTY, CKOPOCTh BOCCTAHOBJICHUS HAPSXKEHUS U

KO3 PUIMEHT aMIUTUTY/IbI AJIS1 KQXKI0T0 U3 KOHTYPOB 1 1 2 HE3aBUCUMO.
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Figure 1 O4HOYACTOTHbI KOHTYpP

[Ipu pacuérax yuursiBath, uto L 1 =0,056T'n, L 2=0,028 I'u, C_1 =0,5 mxd, C_2 = (1200,
3000, 5500, 18200) n®. D10 1MO3BOJISAET MOACIUPOBATH U3MEHEHHUE JJIMHBI CTAHITMOHHBIX IIIHH.
Heo0xoauMo npruHUMATh BO BHUMaHUE B pacuéTax mapasuTHYI0 EMKOCTh, KOTOPOH 00JiagaeT
nabopatopusiii crern, C {map} =300 n®d. L 1, C 1 obpasyror koutyp 1, L 2, C 2 - KOoHTYp
2.

Ts'=

'ﬂ_

2
=@ L 1 )
LIE \/LC’ - RuC) R, < %\/%UB=U“ (1 — e™ coswyt)

1.2. OnpenenHTb BKCHepI/IMeHTaJ'ILHO COOCTBEHHYIO YacTOTY, CKOPOCTb BOCCTAHOBJICHUS
HaNpsOKEHUS U KO3 GUIMESHT aMILTUTY bl KaXKI0TO U3 KOHTYPOB He3aBUCHMO. [y BToporo
KOHTYpa 3KCIIEPUMEHThI IPOBOIUTH IpH nu3MeHeHuu émkoctu C 2 = (1200, 3000, 5500,
18200) n®d. Jlns npoBeAeHUsI HE3aBUCUMbIX UCCIIEI0BAaHUIN B KOHTYPax UCIOIb30BaTh KO
SA1, obecreunBaronii LIyHTUPOBKY UHAYKTUBHOCTEH: L 1 - monoxenue Nel, L 2 -
noJio>keHue Ne2.

Figure 2 Cxema ucnbiTaTeNIbHOW YCTOHOBKMU

Figure 3 Bug 3asucumoctun U_s = f(t)

1.3. TlocTpouTh 3aBUCUMOCTH, TIOJTydeHHBIC B 11.1.2 Ha rpadukax, COOTBETCTBYIOMMX I1.1.1, 1
OOBSCHUTH PE3YNbTATHI.
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1.4. OnpenenuTs BIUSHUE IIYHTUPYIOIIETO COMPOTUBIICHUS HA YaCTOTY COOCTBEHHBIX
KoJIeOaHUH, CKOPOCTh BOCCTAHABJIMBAIOLIETOCS HANPSKEHNUS U KOA(Q(UIIMEHT aMILITUTY/IbI.
OKCHepUMEHTBI IPOBOAUTH Ha BTOpoM KoHType ipu C_2 = (1200, 18200) n®, a Takke npu
W3MEHEHUH IIYHTUpYIoIIero conpotusieHus R m = (1000, 5000, 10000, 50000) Om.

1.5. Paccunrars kputndeckoe conporusiienue R npu émkoctu C 2 = 5500 nd, npuHumast
BO BHUMAaHHE, 4YTO TUPATPOH 00J1a/1aeT KOHEYHBIM OOPATHBIM CONIPOTUBIEHUEM, PaBHBIM SKOM.
1.6. ITpu ycnoBusix 1m.1.5 MeTogom moadopa MmoIyduTh 3KCIEPUMEHTATBHO KPUTUIECKUN
pexuM (Ha ocriuiorpade) CpaBHUTH €ro C paCUETHBIM.

2. Uccnedosarnue 08yxuacmomuo2o KOHmypa

2.1. Paccumurath 3aBucumocth U B = f{(t) st cxeMbl Ha puC. 4 METOI0M aBTOHOMHBIX
koHTypoB 11 t=(160,350,650) mxc, mpunsie L 1 =0,056 I'n, L 2=0,028 ', C 1= 0,5 MxD,
C 2=18200n®d,R 1=1,40m,R 2 =23 Om. Onpenenuts yrou capura (a3 Mexay TOKOM U

HAIPsIZKCHUEM.
— YN Y Y
Figure 4 [1ByX4acTOTHbI KOHTYpP
R, R,
Us=Up (1 — 2 et cos u;mt Lo P”ﬂ(‘ﬂswngt)”J = 9L, g = — 2L
e Ti}: e m(‘jﬁr)m = 4(forUn + foaUn) - 10°°
Up = U s = [
i1 r]LJ L} 0z r]LJ n L}

2.2. DKcnepuMeHTaIbHO MoNyunTh 3aBucuMocTh U_B = f{(t), onpenenuts [(dU_B)/(dt)] {cp},
coOctBeHHbIe YacToThl KOHTYpoB f 01, f 02 u kosadpdunment ammmtyasl K _a nmas ocodbix
TOYEK KPUBOM BOCCTAHABIMBAIOILErOCs HaNpspKeHUs (puc. 6) (MepBblif MUK HANpPSHKEHUS U
MakcumanbHoe 3HadueHue) npu C_2 = (1200, 3000, 5500, 18200) nd. Onpeaenuts mo
pe3yibTaTaM 3KCIIepUMEHTOB HanboJiee ONacHble PEKUMBI U COTIOCTABUTH C Pe3yJIbTaTaMU

pacuétoB B 11. 2.1.

2.3. IIpoBecTu aHaIU3 pe3yabTAaTOB HKCIIEPUMEHTOB 110 11 1.2, 2.2 1 paccuuTaTh BEIUYHHBI
conporusnienuit X {L1}, X {Cl}, X {L2}, X {C2} nns COOTBETCTBYIOIIUX YACTOT.

2.4. DKCEepUMEHTANIBHO ONPEAETUTh BIUSIHUE BEIMYMHBI IIYHTUPYIOLIETO CONIPOTUBIICHUS Ha
[(dU_B)/(dt)] {cp} m U_{Bmax} B 0coOBIX TOUKAX U yCIOBUE MEPEXOa B allEPHUOTNUECKUMA
pexxuM. JkcrepuMeHTs! TpoBoaAuTh it C 2 = (1200, 18200) nd, a Takke Ipu U3MEHEHUN
HIyHTUpytomiero conporusiaenus R = (1000, 5000, 10000, 50000) Om.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: (I)I/IBI/I‘-ICCKI/IG MMPOLCCChI ITPU
KOMMYyTallUd B  DJICKTPHUYCCKUX
arraparax

1.Kakum 00pa3oM HOpMHUpPYETCS OTHOYACTOTHBIN
KoJe0aTenbHbIN MPOIECC BOCCTAHOBIECHUS HAPSKEHUS?
2.Kakum 00pa3oM HOpMHpPYETCs IBYX4aCTOTHBIN
KoJie0aTenbHbIN MPOIECC BOCCTAHOBIECHUS HAPSKEHUS?
3.BiusiHME MIYHTHPYIOIIMX CONPOTHUBIIEHUI HA MTPOLIECC
BOCCTAHOBJICHHS HANIPSKEHUS HAa BBIKJIIOYATEIIE.
4.YcnoBus nepexojia Kojae0aTensHOro mpoliecca

BOCCTAHOBJICHH HAIIPSAKCHHUA B anepnogmqecm/n?l.
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YMeTh:  yuuThIBaTh  (aKTOpHI, 1.CpaBHUTH pacy€THbIC 3HAUEHUS, IOJTy4YeHHbIE B 1.1, C

OIpeeIsAoIne BEJIMUNHBI HKCHEPUMEHTAIBHBIMHU U O0BSICHUTH UX COOTHOUICHHUS.

BOCCTaHABJIMBAIOIIEHCS TPOYHOCTH 2.00BACHUTD XapaKTEPUCTHUKU OJHOYACTOTHOTO

u BOCCTaHOBIIMBAIOILEr OCS Ipoliecca BOCCTaHOBIJIEHU HanpsbkeHus. CoCTaBUTh

HanpsKeHUs SKBUBAJIEHTHYIO CXEMY, [IOKa3aTh €€ OIpeeIIAIone
apameTpahl.

3.00BSICHUTD XapaKTEPUCTHKH JABYXIACTOTHOTO
npoliecca BOCCTAHOBICHUS HanpshkeHus. COCTaBUTh
SKBUBAJICHTHYIO CXEMY, [TOKa3aTh €€ ONPEICISIONINE
napameTphl.

4.00BsCHUTH OCOOCHHOCTH TPOIECCa BOCCTAHOBJICHHSI
HAMPSOHKCHUS TIPU OTKJIFOYEHUH TOKOB HaMarHU4YUBaHUS
TpaHchopmMaTopos.

5.00BSICHUTh OCOOEHHOCTH TPOIECCa BOCCTAHOBIICHUS
HAIPSDKEHHS TIPU OTKITIOYEHHH MaJTbIX EMKOCTHBIX TOKOB
(XOJIOCTBIX JIUHUIN).

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Onucanue xapakxmepucmuxu evinoinenus sHanus: CTyIeHT OTBETUJ Ha BCE BOIPOCHI, €CIIU T1Ie-TO
HEMHOTO OIIMOAJICS, TO 3HAHHUI XBATACT HA TO, YTO OBI paCCyXAaTh 110 TEME U CAMOCTOSITEIILHO
HAWTH ¥ MPOAHAIM3UPOBATH CBOIO OIIHOKY.

Ouyenka: 4
Onucanue xapaxmepucmuxu evinoneHus sHanus: CTyIeHT HE COBCEM MOJIHO OTBETHII Ha BOIIPOCHI,
HO B IIEJIOM HEIIJIOXO OPUEHTUPYETCS B TEME.

Oyenka: 3
Onucanue xapaxmepucmuxu evinoanenus snanus: CTyIEHT COBCEM HE OTBETHJI HA HEKOTOPHIC U3
3aJJaHHBIX BOMPOCOB, HO Ha 06a30BHIE BOMPOCHI OTBET JAall.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
8 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. ®usuka npoiiecca raiieHus Ayru B KOMMYTAllMOHHBIX allliapaTax B JIMana3oHe TOKOB
pelieiiHOM Harpy3KH Ha MOCTOSTHHOM TOKe. YeM orpaHn4eHa BO3MOKHOCTh HCIIOIb30BaHUS
annpokcuManui cratnueckux BAX s atux neneit?

2. BoccranaBnuBaroiieecs HanpsbKeHUE B OJJHOYACTOTHOM KOHTYpE, aMIUIUTYIa U CKOPOCTh
BOCCTaHOBJICHUS. DaKTOPHI, BAUSIONINE HA MTPOLIECC BOCCTAHOBJICHUS HamNpshKkeHus BiusHue
YaCTOThI BOCCTAHABIIMBAIOIIETOCS HANIPSKEHUS HA MPOIECC JyroranieHus.

3. Onpenenuth BEJIMYMHY MEPBOTO MUKA HAMIPSKEHUS, BETUYMHY TOKa KOPOTKOT'O 3aMbIKaHUs
Ha 32)KMMaX BBIKIIOYATENs], HAYalIbHYI0 CKOPOCTh BOCCTAHOBIICHUS HANPSHKEHUST M TOKA Ha
BBIKJIIOUATENIC TPU HEYAAIEHHOM KOPOTKOM 3aMbIKaHUH. MakcuMaibHasi MOIIIHOCTh
KopoTkoro 3aMmbikanus P = 1200 MBA, nanpsbkenune cetn U = 220 kB; yaanenue mecra
kopotkoro 3ambeikanus 0,5;1,0;3,0;5,0 km; yaenpHOE HHIYKTHBHOE CONIPOTHUBIICHUE IMHUU
0,45 Om/kM, BosTHOBOE conpoTuBieHue JTHHUHN Z = 450 Om.

IIpoueaypa nposenenust

DK3aMeH POBOAUTCS OYHO B ayauTopuu 1o ouneram. Crynenram gaerca 60 MUHYT Ha TOJATOTOBKY
K oTBeTy. Jlanee ocymecTBisiercsa 6ecenia nmpenogaBaress U CTYACHTA.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerennusa/Mnauxarop: U/1-4nk-s JleMoHCTpHpYET 3HaHHE KOMMYTAIIHOHHBIX M yTOBBIX
IIPOLIECCOB B 3JIEKTPUUECKUX arrapaTax, IPOBOJAUT UCCIEJOBAHHUE AIEKTPUUECKUX aIllapaToB

Bonpocel, 3aganus
1.1. ®u3nka npouecca rameHys 1yr'd B KOMMYTAIIMOHHBIX allaparax B JUana3oHe TOKOB
pENIeliHOM HAarpy3KH Ha OCTOSTHHOM TOKe. YeM orpaHn4eHa BO3MOKHOCTb MCIIOIb30BaHMS
anmpokcuManuii cratnuecknx BAX miis atux meneit?
2. BoccranaBnuBaroleecs HalpspKEHNE B OTHOYACTOTHOM KOHTYPE, aMIUIATY1a U CKOPOCTb
BOCCTaHOBJIEHMsI. PaKTOPbI, BIUSAIOLINE Ha IPOLIECC BOCCTAHOBJICHUS HallpsbKeHUs BrusHue
4aCTOTBI BOCCTAHABIIMBAIOLETOCS HAPSIYKEHUS Ha MPOLIECC AYrOralieHusl.
3. Onpenenuth BEIMUYMHY NEPBOTO NMHUKA HANIPSKEHUS], BETUYUHY TOKa KOPOTKOTIO 3aMbIKaHUS
Ha 32)KMMax BBIKJIKOYATENs], HAYaJIbHYI0 CKOPOCTh BOCCTAHOBJICHUS HANPSDKEHUS U TOKA Ha
BBIKJIIOYATEIE MPH HEYyAaJEHHOM KOPOTKOM 3aMbIKaHUU. MakcuManbHasi MOLTHOCTh
KopoTkoro 3ambeikanuss P = 1200 MBA, nanpsokenne cetu U = 220 kB; ynanenue mecra
kopoTkoro 3ambikanus 0,5;1,0;3,0;5,0 km; ynenpbHO€ HHAYKTUBHOE COMPOTUBJIEHUE JTUHUN
0,45 OmM/kM, BOJTHOBOE compoTUBIeHHE TUHUU Z = 450 OMm.
2.1. SIBnenus npu pa3MbIKaHUU KOHTAKTOB C TOKOM Harpy3ku. JKUJIKOMETAININYECKH MOCTUK
Y TIPOLIECCHI, IPUBOASIINE K BOSHUKHOBEHUIO Jyrd. MUHUMAalbHbIE TapaMeTpPhl
JTyrooOpa3oBaHMs.
2. BxoxieHue Iyry B AyroracuTelbHyI0 pemeéTky. Mexanu3m o0pa3oBaHus OMOPHBIX TOUYEK
JyTH B AyroracurenbHoi pemérke. Heodxoaumoe yciaoBue st 00pa3oBaHus ONOPHBIX MATEH
Ha IJIACTUHAX.
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3. Onpenenuth CpenHIO0 JJIMHY CBOOOJHOTO Mpobera 3eKTpoHa B aTMocdepe a3ora npu
napienun P=2.105 I1a u temneparype T = 7000 K. KoHuenTpanust MoJieKyJ1 pu
HOpMalibHOM jaBieHuu U remneparype 0C N _0=2.7*10"19 1/cm"3.

3.1. ®u3zuka npouecca raieHus 1yr'd B KOMMYTAIIMOHHBIX annaparax B AyrOracUTEIbHON
cucreMe Tumna peppomMarHuTHas cko0a Ha MOCTOSIHHOM TOKe. B 4éM mpoTHBOPEUYNBOCTD ATHX
MIPOLIECCOB U YeM OrpaHuyueHa 00JacTh e€ mpUMeHeHus?.

2. Ilpoueccel pyu OTKIOYEHUH HE YJAIEHHOTO KOPOTKOTO 3aMbIKaHUs. AMILIUTYAA
BOCCTaHABJIMBAIOIIETOCS HAIIPSKEHUs, BpeMs €€ nosiBiaeHus. OxugaemMplii TOK KOPOTKOTO
3aMbIKaHUS U (PAaKTOPHI €0 ONPeICISIOIINE.

3. HomuHanbHbIN TOK OTKItOUEHHMS BbikioyaTesns I Hom = 50 kKA. Onpenenuts yiapHblid TOK
Y BEJIMUMHY allepUOANYECKON COCTABIISIOUIEH NPU OTKIIOUEHUH TOKa KOPOTKOT'O 3aMbIKaHUS,
eciI BpeMs cpabaTbIiBaHus peseitHou 3ammuThl 10 Mc, coOcTBeHHOE BpeMsl BhIKTroUaTesst 40mc,
IIOCTOSIHHAs! BPEMEHHU 3aTyXaHUs allepruoANUYECcKOil cocTaBisitomen 45 mc.

4.1. IIpoueccsl, mpoTeKarole Ha KaToe Mocie Nepexoa ToKa IyTd Yepes3 Hyllb,
OIpeAEIAOIINE HaualbHYI0 BOCCTAHABIIMBAIOILYIOCS IPOYHOCTh. BiMsiHME TOKa OTKIIIOUEHUS
Ha BEJIMYMHY HayaJlbHON BOCCTAHABIMBAIOLIEHCS TPOYHOCTH.

2. YcnoBue TalleHus AyTH OCTOSTHHOTO ToKa. banmanc Hocuteneil B cTonbe 1yru, mporecchl
MOHM3AIMH U JCMOHU3ALIUU B CTONIOE TyrH U (PaKTOPBI, ONPEAETSIONIUE HX.

3. Onpenenutph 4acTOTy, TOK KOPOTKOT'O 3aMbIKAHHUS 3a BBIKJIIOYATENIEM U CKOPOCTh
BOCCTAHOBJICHHSI HAIIPSKEHUSI Ha BBIKJIIOYATENIe, YCTAHOBJICHHOM 3a TpaHC(hOpMaTopoM, eciiu
P =5000 MBA; nanipsbkenne U = 220 kB; émkocTs ¢a3sl TpancopmaTopa Ha 3emito C =2000
n®d. Helitpans He 3a3eMIICHA.

5.1. MexaHu3M BO3HUKHOBEHMSI U CYLLIECTBOBAHUS 1yTH B BaKyyMe. SIBieHUE cpe3a TOKa U
YCIIOBHSI TallIEHUs TyTH.

2. Ilpoueccel Ha KaToie OCe Mepexo/ia TOKa YTy Yepe3 Hyllb, ONPEAeIIAIoIIie HauaabHY0
BOCCTaHABJIMBAIOIIYIOCS TPOYHOCTH. [Iponeccel, npoTekaromue B 30He MOJ0KUTEITBHOTO
00BEMHOTrO 3apsJa 1 30He HOHU3ALUH.

3. Onpenenuth 4acToTy U KO3()PUIMEHT aMITUTYAbI MEPEXOJHOr0 BOCCTAHABIMBAIOIIETOCS
HANpsDKEHUS. MPU OTKIIIOUEHUU KOPOTKOTO 3aMbIKaHHS Y BBIKJIHOYATENS, €CIU
MHIAYKTUBHOCTH Lenu coctaBisieT L = 0.005 I'n, émxocts Ha 3emimto C = 2500n®d, aktuBHOE
conporuBiienne R =0.5 Om.

MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.1. Ymo makoe kommymayus 21eKmpuiecKux yeneu?

OTBeThI:
a) U3MEHEHHE COEIMHEHUH B 3JIEKTPUUECKUX LEMsIX (BKIIOUEHHE, OTKIIOYEHNE U
MEPEKIIIOUEHNE UX OT/IEIbHBIX YaCTE), BBIMOIHIEMOE MPY MTOMOIIH CIICIMAIBHOMN anmapaTypsl
0) pe’krM, BO3HUKAIOIIUHI B 3JIEKTPUUECKOMN LIEMH NP MEPEX0I€ OT OJHOTO CTAIMOHAPHOTO
COCTOSIHUS K JPYTOMY
B) 2JIEKTPUUECKOE COECMHEHHE JIBYX TOUEK AIEKTPUUYECKON LIETH C pa3InYHbIMU 3HAYEHUSIMU
NOTEHLIMaNa, HE TIPEyCMOTPEHHOE KOHCTPYKIIMEN YCTPONCTBA U HAPYILIAIOLIEE ETO
HOPMAaJIbHYIO paboTy
T') BETUYHMHA, XapaKTePU3YIOIas MPOTUBOACHCTBHUE AIEKTPUIECKON LIETH EKTPUIECKOMY
TOKY

Bepusiit orBeT: OTBeET: a)
2.2. B yensx ¢ kakum pooom moxa npouje no2acums 21eKmpudecKyio 0yey?

OTBeThI:
a) TIOCTOSTHHOTO TOKa
0) MepeMeHHOTO TOKa
B) TalleHue YTy He 3aBUCUT OT poja TOKa
T') SJIEKTPUUYECKYIO IYTY HE HY)KHO TacUTh

Bepnpiii otBeT: OTBeT: 0)
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3.3.  Buwlbepume ycnogue ycneutno2o 2auienus 0y2u Ha NOCMOSIHHOM MOKe.

OTtBeTsI:
a) TeMIieparypa Jyr JOKHA JTMHEWHO YMEHBIIAThCS
0) MHIYKIMSI MATHUTHOTO TOJIsA, CO3/1aBa€MOT0 AYTOM, JOKHA OBITH O0JIbIE HHAYKIUN
MarHUTHOTO TIOJISl, CO3/ITaBAEMOT0 UCTOYHHUKOM
B) JIaBJIEHUE IYTU PaBHO aTMOC(epHOMY AaBICHUIO
T') BOJIbTAMIIEPHAS XapaKTEPUCTUKA YT JICXKHUT BBIIIC PEOCTATHOU XapaKTePUCTHKU
KOMMYTHUPYEMOH 1eTH

Bepusiit orBeT: OTBET: T)
4.4. Ymo makoe 6occmanagiugarouascs NPoYHOCms?

OTBeTHI:
a) CIIOCOOHOCTD MOJIBM)KHOTO KOHTAKTa COMPOTHUBIIATHCS ANEKTPOAUHAMUYECKUM YCUIIUSIM B
nporiecce pa3MbIKaHUs
0) cnocOOHOCTh MOJIBUYKHOTO KOHTAKTa COMPOTUBIISATHCS AJIEKTPOIUHAMUYECKUM YCUIIHSIM B
npoliecce 3aMbIKaHUs
B) HapacTaromniast dJeKTpHUecKas MPOYHOCTh MEKKOHTAKTHOT'O TPOMEKYTKA B MIPOLIECCE
OTKJIFOUCHUS 1IETTH
T') TEIUI0Bas MMPOYHOCTh MaTeprajia KOHTAKTOB B TEUEHUE TOPEHUS TyTU

Bepnbsiii orBet: OTBET: B)
5.5.  Ymo makoe 6occmanasnrugaroujeecs Hanpsaxicenue?

OTBeTHI:
a) HallpsHKeHHE Ha KOMMYTHUPYIOIIEM dJIEMEHTE armapaTa, HapacTarollee B mpoliecce
OTKJIFOUCHUS 1[ETTH
0) HanpspKEHUE Ha MCTOYHUKE M0C)Ie KOMMYTAIUU IeTH
B) HANPSDKEHUE HA HATPy3Ke MOCIEC KOMMYTAIUH IICTIH
I') MUHAMaJIbHOE HANPSHKEHUE, KOTOPOE JIOJDKHO OBITh MPHUIIOKEHO K KOMMYTHPYIOIIEMY
DJIEMEHTY aIlnapara, 9To0bl OH Ha4ajl MPOBOIUTH TOK

Bepusiii orBeT: OTBeET: a)
6.6. Om ueco 3a6ucsam 60cCManasIUBAIOWAAC NPOUYHOCMb U 80CCNAHABIUBAIOUEECS
Hanpsdjicenue?

OTBeTHI:
a) BOCCTaHABJIMBAIOIIASACS MPOYHOCTh — OT HAMPSHKEHHS HICTOYHHKA; BOCCTAaHABIMBAIOIIEECs
HANPSDKEHUE — OT DJICKTPOAMHAMHYECKUX CHJI, IIPUIIOKECHHBIX K IMTOJBHKHOMY KOHTAKTY
0) BOCCTaHABIMBAIOIASCSA TPOYHOCTD — OT DIEKTPOJMHAMHUECKUX CHII, TPUIIOKEHHBIX K
MOJIBIDKHOMY KOHTAKTY; BOCCTaHABIIMBAIOIIEECS HANPSHKEHUE — OT HAINPSDKCHUS MCTOYHUKA
B) BOCCTaHABIMBAIOIASCS MPOYHOCTH — OT MAPaMEeTPOB KOMMYTHPYEMOH IETH;
BOCCTAHABIIMBAIOIIEECS HAMPSHKEHUE — OT MapaMeTPOB TyTOTaCUTEIIBHBIX YCTPOMCTB U CBOMCTB
MEXKOHTAKTHOT'O TPOMEXKYTKa
') BOCCTaHABJIMBAIOIIASICS MPOYHOCTh — OT MApaMEeTPOB YTOTaCHTEIBHBIX YCTPOHUCTB U
CBOMCTB MEKKOHTaKTHOTO MPOMEKYTKA; BOCCTAHABIUBAIOIIEECS HAMIPSKEHUE — OT
napaMeTpoB KOMMYTHPYEMOU IETTH

Bepusiit orBeT: OTBET: T)
7.7.  Bwibepume ycnosue ycneuwHo2o 2auieHus 0y2u Ha nepemeHHoM mokKe.

OTBeThI:
a) Iyra TaCHET CaMOCTOSITEITFHO TIOCIIE TIEpeX0/a TOKa Yepe3 HyJIeBOe 3HaAUCHHE
0) BobTaMIIepHAs XapaKTEPUCTUKA YT JICXKHUT BBIIIE PEOCTATHON XapaKTePUCTUKHU
KOMMYTHUPYEMOU LIETH
B) 3a IIEPEX0JI0OM TOKa Yepe3 HyJIeBOE 3HaUCHHE KPUBasi BOCCTAHABIMBAIOIICICS MPOYHOCTH
MEXKOHTAKTHOT'O TTPOMEXKYTKA armapara OyJeT JIe)KaTh BBIIIe KPUBOH MEPEX0THOTO
BOCCTAHABIIMBAIOIIETOCS HANIPSKEHHUSI HA 9TOM IMPOMEKYTKE
T') MHIYKIIFSI MATHUTHOTO TIOJISA, CO3/1aBa@MOT0 JIYTOM, JIOJDKHA OBITH OOJIBIIE HHTYKITUU
MarHUTHOTO TIOJISI, CO3/IJaBAEMOTO UCTOUHUKOM
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Bepuriit orBeT: OTBET: B)
8.8.  OcrnosHoll npuuuHOl 603HUKHOBEHUS INEKMPULECKOU OYeU NPU KOMMYMAayuu
INEKMPULECKUX annapamos s61aemcsi:
OTtBeTsI:
a) TpaHcQopmMaIus EKTPOMArHUTHON YHEPTHH, 3alTaCEHHON B AJICKTPUUYCCKOM 1IN B
SHEPTUI0, PACCEUBAEMYIO B BUJE TeIUIa (B 3HAYMTENIbHOI CTEIEHN)
0) Hamu4Ke CBOOOIHBIX 3apsKEHHBIX YaCTHUI, HAXOASIIUXCS Ha KOHTAKTax
B) U3MEHEHHUE BO BPEMEHN MarHUTHOTO MOJI B MEKKOHTAKTHOM 3a30p€, UHAYUPYIOLIETO
O/1C Mexny KOHTaKTaMH1
') CO3JJaHHOE UCTOYHUKOM 3JIEKTPUUECKOE MOJIe
Bepnpiii otBeT: OTBeT: a)
9.9. Ymo maxkoe cpes moka?
OTBeThI:
a) sIBJICHUE CMaJia TOKa ¢ 04eHb OOJIBIION CKOPOCTHIO 10 €CTECTBEHHOTO Iepexoia TOKa 4epes
HYJb
0) MIHOBEHHOE OTKJIFOUEHHE 1IETIH B ClIy4ae BOZHUKHOBEHHUSI KOPOTKOTO 3aMbIKaHH
B) SIBJICHHE PE3KUX MPOIECCOB YMEHBIICHHSI TOKA HATPY3KH U YBEITMYEHUS TOKA IyTH
T') MOAKJIIOYEHNE TapauieIbHO K KOHTAKTaM pe3ucTopa (IIyHTa)
Bepnplii otBet: OTBeT: a)
10.10. K xaxum nocrnedcmeusim npusooum cpes moka?
OTBeTHI:
a) IOMOTaeT MOTacUTh JyTy
0) TOK IyT¥ PE3KO YBEITUYUBACTCS
B) YCTpaHsIET aBapUITHBINA PEKUM B IIETIH
T') IPUBOJUT K OMACHBIM MEPEHANPSIKEHHUSIM, M TyTa MOKET 3arOpeThCcs BHOBb
Bepunpsiii otBet: OTBET: T)
11.11.  Kakoewl ocobennocmu npoyecca 60CCmMAaH0B1eHUsL HANPSHCEHUS NPU OMKII0YEeHUU
HeYOaIeHH020 KOPOMKO20 3AMbIKAHUSL (UCIOYHUK CUHYCOUOATbHO20 MOKa)?
OTBeTHI:
a) HeT HUKAKHX 0COOCHHOCTEH
0) yuuTBIBaeTCS OTpAKEHHAS BOJIHA; BOCCTAHABIIMBAOIIEECS HATIPSHKEHHUE TIOCTOSIHHO, YTO
CBOJIUT 3aJjauy TallleHusl TIyTy K aHAJTOTMYHOM Ha TOCTOSSTHHOM TOKE
B) YUHUTBIBACTCS OTPAKCHHAs BOJIHA; BOCCTAHABIIMBAIOIECECS HAMPSDKEHUE HMEET
n1000pa3Hyto (GopMy ¢ BEICOKOW KPYTHU3HOM, UTO YCIOXKHSET TalleHue 1yTu
T') YYUTHIBACTCS OTPaKEHHAs BOJIHA; BOCCTAHABIIMBAIOIIEECS HAIPSDKEHHE UMEET
n1000pa3Hyto GopMy ¢ HU3KOM KpYTHU3HOM, 4TO 00JIerdyaeT rameHue Jyru
Bepnpriii orBet: OTBET: B)
12.12.  Ymo maxoe asmosnekmponnas smuccus kamooa?
OTBeTHI:
a) UCITyCKaHUE JIEKTPOHOB HArpeThiM KaToJI0M
0) UCITyCKaHHE AIIEKTPOHOB KAaTOIOM ITOJT ISHCTBHEM AIAI0IIETO Ha €T0 TTIOBEPXHOCTh
U3ITy4eHUs
B) HCITyCKaHHE 3JIEKTPOHOB KAaTOI0M IpU €ro 60MOapIMpoBKe HOHAMH JTyTOBOM IJ1a3Mbl
I') UCITyCKaHHE IEKTPOHOB KaTOI0M IO/ ACHCTBUEM BHEIIHETO 3JIEKTPUYECKOro MoJist 6e3
MIPEJIBAPUTENLHOTO BO30YK/IEHUS ATHX AJIEKTPOHOB (0€3 TOMOJHUTENbHBIX 3aTpaT SHEPTHH)
Bepusiit orBeT: OTBET: T)
13.13.  Ymo maxoe macnummnoe oymove?
OTBeThI:
a) METOJI TallleH sl TyTH, TPH KOTOPOM IUIACTUHBI AYTOTaCUTEIFHON PEIIETKH COCTOAT U3
MOCTOSTHHBIX MarHUTOB
0) OTKJIOHEHHUE IyTH OT OCH B pe3yJIbTaTe JAeUCTBUS MarHUTHBIX MOJIEH
B) BIIMSIHHE DJIEKTPOMArHUTHOTO pacIeNUTENs anmnapaTa Ha JyTy
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') BOSHUKHOBEHHE MAarHUTHOTO TIOJIS B CTOJIOE AYTH
Bepwnsriit orBeT: OTBET: 0)
14.14. K xaxum nociedcmsusim npusooum macHumHoe oymoe?
OTtBeTsI:
a) Iyra CTAHOBUTCS TOJIIIIE, YTO 3aTPYAHSCT €€ TalllCHHE
0) nyra pacTsruBaercs, MOMaaeT B IyrOracuTENIbHOE YCTPONUCTBO, I/I€ BIIOCIEICTBUU
OXJIQKIAETCS ¥ TACHET
B) B ayre Bo3Hukaet JJC caMOMHAYKIIMH, YTO IPUBOAUT K OMACHBIM MEepEeHANPSIKEHUIM
') BOSHHKAIOT BUXPEBHIC TOKH B KOHTAKTaX 3a CYET MArHUTHOT'O TOJIS IyTH
Bepnsriii orBeT: OTBET: 0)
15.15. Kak earusiem ysenuuenue 4ucia pa3puléos 8 0y202acumebHol peulemke Ha
80CCMAHABIUBAIOWLYIOCS NPOUHOCTL?
OTBeThI:
a) HE BJIMSICT
0) yMeHbIaeTcs
B) YBEITUUHMBACTCA
') BHaYQJIC YBEIIMYUBALCTCS, a 3aTEM YMCHBINACTCS (KPUTUYECKOE YUCIIO Pa3PHIBOB), TIOCKOIBKY
YBEJIMYUBACTCS KOJIMYECTBO METAIIIMYECKHX TUIACTUH, KaXK/1asl U3 KOTOPBIX MOHU3UPYETCA U 32
CYET ATOTO MOJJEPKUBACT TOPCHUE AYTH
Bepupsiii otBet: OTBET: B)

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIloIHEHa B paMKax "06a30Boro"
ypOBHS. BOJBIIMHCTBO OTBETOB J]aHbl BEPHO. B yacTu mMaTtepuana ecTh He3HAUUTEIbHbIE
HEJ0CTaTKU

Oyenka: 3
Onucanue xapakmepucmukuy 6blnoaneHus 3uanus: PaboTa BeIIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHas 4acThb 3a/laHus BbINOJIHEHA BepHO. Ha Bompock! yriyOjaeHHOro YpOBHS OTBETHI
HE J1aHbI

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

B mpuiokeHne K OMIUIOMY BBIHOCUTCS OLIEHKAa 3a OCBOEHHE JHMCLUIUIMHBI 3a 8 ceMmecTp,
IIOJIy4eHHas: HA OCHOBAHUH CEMECTPOBOM COCTABIISIONIEH U DK3aMEHALIMOHHOM COCTaBIISIOIIEH.
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