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1. IlacopTt (poHa OLIEHOYHBIX CPEICTB
1.1. O61acTh NPUMEHEHUA
®onp oueHouyHbIX cpencts (manee - @OC) mpenHa3zHayeH JUIsl OLEHUBAHMS 3HAHUM,
yMEHUH, YypOBHSI C(HOPMUPOBAHHOCTH KOMIIETCHIIMHA CTYAEHTOB, OOydYamomuxcs IO
cnenuanbHocT  08.02.01 CTpouTenscTBO M 3KCIUTyaTalus 3JaHUM U COOPY)KEHHH IO
mucuuruinae OI1.04 Ocuossl anektpoTexHuku @OC cocraBien Ha ocHoBe PI'OC u paboueit
POrpaMMbl JUCLUITIIMHBI.

[TpomerxyTouHas arTecTanus MO AUCHHUILIMHE IPEAYCMOTpeHa B (popMe 3K3aMeHa C BbI-
CTaBJICHHUEM OTMETKHU IO CHCTEME «OTIMYHO, XOPOLIO, YIOBJIETBOPUTEIHHO, HEYAOBIETBOPH-
TEIBHOY.

1.2. Ilnanupyembie pe3yJabTaThl 0CBOCHUS AU CHUIJINHBI

@®OC mo3BOJSET OLEHUTH 3HAHUS, YMEHUS, CHOPMUPOBAHHOCTD OOIIMX U MpodeccHo-
HaJbHBIX KOMIIETCHIINIA B COOTBETCTBUU C TpeOboBaHussMu OI'OC u pabodeii mporpaMMoit TUCIIH-
TUJTUHBL.

[Tnanupyemble pe3yiabTaThl OCBOSHUS (3HAHUS M YMEHHS) U [IepeUeHb OCBAMBAEMbIX KOM-
neTeHnui (00mux u mpodeccHoHaNBHBIX) yKa3biBatoTcs B cooTBeTcTBUU ¢ PI'OC, OII 1 paboueit
MPOrpaMMOil y4eOHOM TUCIUTUINHBI.

YmMenus:

VY1 - noap30BaThCS U3MEPUTETHHBIMU TPHUOOPAMU;
VY2 - 1pou3BOIUTH POBEPKY JIEKTPOHHBIX U JIEKTPUUECKUX HJIEMEHTOB aBTOMOOMUJIS;
VY3 - Ipou3BOAUTH MOAOOP AIEMEHTOB JEKTPHUUECKUX IIeTIeH U JIEKTPOHHBIX CXEM.

3HaHUs:

3 1 - MeTozbI pacueTa U U3MEPEHHS] OCHOBHBIX ApaMETPOB IEKTPUUECKUX, MATHUTHBIX U JIEK-
TPOHHBIX LIENEH;

3 2 - KOMIIOHEHTHI ABTOMOOUIIBHBIX 3JIEKTPOHHBIX YCTPOUCTB;

3 3 - METO/IbI AIEKTPUUECKUX U3MEPEHMUIA;

3 4 - yCTpOMCTBO U MPUHIUI IEUCTBUSA ANEKTPUUECKUX MAIIIHH.

Obwue Komnemenyuu:

OK 1. Beibupath crioco0bl perieHus 3aj1a4 npopecCuOoHaIbHON 1eATENbHOCTH IPUMEHHU-
TEJIBHO K Pa3IMYHbIM KOHTEKCTaM.

OK 2. Ucnonb30BaTh COBPEMEHHBIE CPE/ICTBA IIOMCKA, aHAIN3a U UHTEpIpeTalui HHpop-
MalMu, 1 UH(QOPMaAIIMOHHBIE TEXHOJIOTUH ISl BBITIOJIHEHUS 3a]1a4 Mpo(eCcCHOHANBHOM AeaTeNb-
HOCTH.

Ilpogheccuonanvnuvie komnemenyuu:

[IK 2.1 PazpabarbiBaTh MPOEKT MPOU3BOJCTBA pabOT C IPUMEHEHNEM HHPOPMAITMOHHBIX TEXHO-
JIOTUH

[IK 2.2  OpraHu3oBbIBaTh MOATOTOBKY CTPOUTEIBHOW IUIOIIAJKU M YYaCTKOB K IPOU3BOJCTBY
CTPOUTENIbHBIX paboT

[IK 2.3 Opranu3oBbIBaTh CTPOUTENbHbBIE PAOOTHI

[IK 2.7 BBINOTHATH T€0/IE3MYECKOE 00ECTICUeHNE U KaMepalbHyI0 00paboTKy pe3yabTaTOB MH-
KEHEPHO-T€0/IE3UUECKUX U3BICKAaHUM ITPU CTPOUTENBCTBE U IKCILTyaTalluu 34aHUN U CO-
OpY>KEHMI

I[IK 5.1 BpIMonHATH aganTalyio U COMPOBOKIEHUE NMPOTPAMMHBIX CPEICTB B COOTBETCTBUU CO
CTaHJapTaMHU MPUMEHEHUsI TEXHOJIOTUH MHPOPMAIIMOHHON MOJENU 00bEKTa KaluTalb-
HOT'O CTPOUTEILCTBA B OPraHU3ALUN

[IK 5.2 BpINONHATH MOATOTOBKY KOHTEHTA 3JIEKTPOHHBIX CIIPABOYHUKOB OMOIMOTEK KOMITIOHEH-
TOB 1 0a3 JaHHBIX I UH(POPMAIIMOHHOTO MOJIEIMPOBAHMS 00bEKTA KAITUTAILHOTO CTPO-
WTEIBCTBA B COOTBETCTBUH C 3a/IaHUEM

[IK 5.3  OcymecTBiaTh aBTOMATU3AIIUIO U COTIPOBOXKICHHUE peleH s 3a1a4 (POpMUPOBaHUS, aHA-
JU3a ¥ Mepeaayvu JaHHbIX 00 00beKTe KaluTaJIbHOTO CTPOUTEIHCTBA CPEACTBAMHU IPO-
rpamMM HH(OPMAIIMOHHOTO MOACTUPOBAHUS

1.3. ®opMBbI KOHTPOJISI 1 OLCHUBAHUS



[Ipenmerom oLieHKHU ciayXaT yMeHUs  3HaHUs, npexycMoTperHbie @I'OC nmo (yueOHOI)
JTUCIIUIIMHE, HallpaBJIeHHbIE Ha (popMHUpoBaHUe 00IINX U MPO(EeCcCHOHATBHBIX KOMIETEHIIHH.
Tabmuna 1 KoHTposb 1 onieHka ocBoeHUs (yueOHOMN) NUCIUTUTHHEI IO TeMaM (pa3jaenam)

OneMeHTHl  y4eo-
HOU TUCHIUIUINHBI

DopMBbl KOHTPOJISI U OLICHUBAHUS

Texynui KOHTpOJIb

[IpoMexxyTouHas arrectauus

MeTo/bl OLICHKH [IpoBepsembie Merto b1 [Iposepsiemsie 11K,
(sanonnsemcs 6 co- IIK, OK, V, 3 OLCHKH OK,V,3
omeemcmeuu ¢ pas-
denom 4 paboueii npo-
2pammol)

Pa3zzen 1. OcHOBBI 3 JIEKTPU4YECTBA Vka3piBaloTCs B | YKa3bpIBaroTCs B COOT-
COOTBCTCTBUU C | BSTCTBHU C pa60qe171
y4eOHBIM IUTAaHOM | IPOrpaMMoi

Tema 1.1 Dnekrpu- | [IpakTuueckoe 3a- | Y3 KonTponbhas

YECKOE MOoJIe usarue Ne 1 31, 33 pabota

Pacuer coenuneHus OK 01 OK 02
IIK 2.1, IIK 2.2; TIK
KOH/ICHCATOPOB 3auer

2.3, IIK 2.7, IIK 5.1-
K 5.3

Tema 1.2. Dnex-
TPUYECKHE LICITH
ITIOCTOSHHOI'O TOKAa

IIpakTrueckoe 3a-
HsatHe Ne 2

Pacuer memeit 1o-
CTOSTHHOT'O TOKA.

V3
31,33

OK 01 OK 02

MK 2.1, IIK 2.2; TIK
2.3, K 2.7, TIK 5.1-
MK 5.3

Tema 1.3 Dnekrtpo-
MarHeTu3m

[IpakTuueckoe 3a-
HsaTHe 3.
HccnegoBanme
XapaKTEPUCTUK
AIEKTPOMArHUT-
HOU MHIYKIIUU

V3

31,33

OK 01 OK 02

MK 2.1, [IK 2.2; TIK
2.3, TIK 2.7, TIK 5.1-
TK 5.3

Tema 1.4 Dnex-
TPUYECKHE TIESTTH
oHO(a3HOTO
TpéxdaszHoro nepe-
MEHHOTO TOKa

IIpaxTrueckoe 3a-
astue 4
Hccnenosanue
HEpa3BETBJICHHOU
LIENU NTepEMEH-
HOTO TOKa. Pe3o-
HAHC HapsHKEHUN

V3

31,33

OK 01 OK 02

MK 2.1, TIK 2.2; TIK
2.3,TIK 2.7, TIK 5.1-
TK 5.3

Tema 1.5 Dnextpu-
YecKHe H3MEepeHUs
U DIEKTPOU3MEPH-
TeJIbHBIE TIPUOOPHI

[IpakTrueckoe 3a-
HATHE 5
Uccnenosanme
uenu Tpéxdas-
HOT'O MEPEMEH-
HOT'0 TOKa COCIH-
HEHHOU «3Be3-
IO,
IIpakTnueckas pa-
6orta Ne 6. Onpene-
JIEHUE AKTHUBHOM,
pCaKTHBHOfI " I10J1-
HOM MOIITHOCTH

V3
31,33

OK 01 OK 02

TIK 2.1, TIK 2.2; TIK
2.3,TIK 2.7, TIK 5.1-
MK 5.3

Pa3znen 2. DiieKTpoTeXHMKA

Tema 2.1. Tpanc-
dhopmaTopsl

pedepat

V1,V3,V4

31,32, 33

OK 01 OK 02

MK 2.1, [IK 2.2; TIK
2.3, TIK 2.7, TIK 5.1-




1K 5.3

Tema 2.2. DaeKTpHU-
YeCKME  MAIIHUHBI
IIEPEMEHHOT0 TOKa

pedepat

Y1,¥3,v4

31, 32,33

OK 01 OK 02

IIK 2.1, TIK 2.2; TIK
2.3, IIK 2.7, IIK 5.1-
K 5.3

Tewma 2.3. Annapa-
Typa yIpaBJICHUS
M 3alUThl

[IpakTnueckass pa-
6ota Ne 12. Uccne-
JIOBAaHHE  XapakKTe-
PUCTHK  DJIEKTPOH-
HOT'O BOJIBTMETPa

V1,V3,V4

31,32, 33

OK 01 OK 02

MK 2.1, K 2.2; TIK
2.3, TIK 2.7, TIK 5.1-
MK 5.3




2. OneHoYHbIE CpeCTBa TeKYLIero KOHTPOJIS YCIIeBAeMOCTH M KPUTEPUH OLEHKHU
Bonpockl K KOHTPOJIBHBIM Cpe3aM

BapuanTt 1
1. Ilepssrii 3akon Kupxroda.
2. DnexTpuueckas IpoBOAUMOCTb
3. TlpoBosoku UMEIOT paBHBIE pa3mepbl. Kakas 13 HUX UMEEeT HauMEeHbIIIee COMPOTHBIIE-
Hue?
a) MeIHas;
0) >xene3Has;
B) HUKEIIMHOBAS,
I') CTaJlbHAasl.
4. Kakoe BeIIeCTBO UCIMOJIb3YIOT B KAUECTBE U30JIATOPOB?
a) 500HUT;
0) menb;
B) cepebpo;
T') 30JI0TO.
5. DNEKTPUYECKUM TOKOM B METAJUIaX HA3hIBACTCS:
a) TEIJIOBOE JIBMKEHUE MOJIEKYIT BELIECTBA;
0) XaOTUYHOE ABM)KEHUE AIIEKTPOHOB;
B) YIOPSAIOUYEHHOE BUKEHHUE SJICKTPOHOB;
T') YIOPSA0YCHHOE JIBVDKCHHUE HOHOB.
7. ConpoTUBJICHHE JBYX MOCIEA0BATEIHHO COCTUHEHHBIX MPOBOIHUKOB PABHO:
a) COIPOTHUBJICHUIO OJHOTO U3 HUX;
0) cymMMe UX CONPOTUBIICHHIA;
B) Pa3HOCTH MX COMPOTUBIICHUIA;
T') IPOU3BEACHUIO UX COIPOTUBICHUIA.
8. Kakas u3 ¢popmyin BeipaxkaeT 3akoH OMa JjIsl TOJTHOM 11enu?
a) Q=IUt;
0) I=U/R;
B) P=IU;
r) [=E/(R+r).
9. CocTaBUTH CXeMY AJIEKTPUUYECKOM 11eTIH, B KOTOPOI TeHepaTop MOCTOSHHOTO TOKa U
aKKyMYJISITOpHasi 6aTapesi, BKIFOUSHHBIE ITapauIeIbHO, CHA0KAIOT SHEPTrUei BHEIIHIOK
YacTh IEMHU, COCTOAIIEH U3 TPeX HEPETyIUPYEeMbIX PE3UCTOPOB, BKIIFOUEHHBIX TaKXkKe Ia-
paienbHO. Kakapiii 27IEMEHT 1eTH PUCOSIMHSIETCS] K Hel OTHOIOIIOCHBIM BBIKITIOYA-
TesieM. B cxeme npeaycMoTpeTh u3MepeHne 00IIero HAPSKSHUs, TOKA B K&KIOM HC-
TOYHUKE.
Bapmuanr 2

1. 3akon Kynona
2. BnusHHMe TeMIiepaTypbl Ha 3HaUE€HUE CONIPOTUBIICHUS.
3. DJEeKTpOCTaTUYECKOE MOJIe

4. Enununa n3MepeHus MoTeHIIHana TOYKH 3JEKTPUIECKOTO MOJIs. . .
a) Barr
6) Amnep
B) Jloynb
r) Bonst

5. HanpspkeHnue Ha ydacTKe e MOKHO U3MEPUTH:
a) OMMETPOM;
0) BOIIBTMETPOM;
B) aMIIEPMETPOM;



T') BAaTTMETPOM.

6. Yuacrok nienu 3to...?
a) 9acTh IETH MEXIY JABYMS Y3JIaMH;
0) 3aMKHYyTas 4YacTh LEMH;
B) rpaduaeckoe n300paxeHue JIEMEHTOB;
T') 4acTh LETH MEXY IBYMS TOUKAMU;
) 4aCTh JJCKTPUUSCKOH IeTH, TPeTHA3ZHAYCHHOMN JIJIsl TIOKITIOYCHHSI dJICKTpHUe-

CKOI'O COIIPOTUBJICHUA.

7. YcTpoiicTBO, cocTosiIee U3 ABYX MPOBOJIHUKOB JH000H (hOPMBI, pa3esIeHHbIX AUICKTPH-
KOM

a) DJICKTPEThI

0) UCTOYHUK

B) PE3UCTOPHI

') UHOYKTUBHOCTh

1) KOHACHCATOP

8. Benmmuuny, 0OpaTHYIO COMPOTHUBIICHUIO HA3BIBAIOT
a) JICKTPUYCCKOM MPOBOIUMOCTHIO
0) yoenbHOlU NPOBOOUMOCTNbIO
8) yoenbHoe CONPOTUBIICHUE
T) 91eKMPUHECKOU eMKOCbIO

9. CocTaBUTh CXEMY AJIEKTPUUECKOH 1IenH, B KOTOPOU K aKKyMYJISITOPHOI O6atapee Mpuco-
€IMHEHBI TpU pe3uctopa. OAUH — peryIupyeMblid, BKIIOUYECH MMOCIE0BATEIBLHO C TPYIION U3
JBYX HEPEryJIHpyeMbIX, COSAMHEHHBIX MEXIy cO00i mapaiensHo. B cxeme npeaycMoTpeTh
yIpaBJIeHHE C TOMOIIBIO ABYXIOIIOCHOTO BBIKIIFOUATENA, 3alIUTY TUIABKUMU MPEOXPaHUTE-
JISIMU, U3MEPEHHE OOIIIeT0 TOKa B 1MW U HAIIPSHKCHUS Ha 3a)KUMax Oarapen

KpnTepnu OllEHMBAHHUA KOMIIETEHIM I

Ornenka «5» (OTJIMYHO) BBICTABIIACTCS B CIy4ae MOJTHOTO BBIMOJIHEHUSI KOHTPOJIBbHON pabOThI, OT-
CYTCTBUS OIMUOOK, TPAMOTHOTO TEKCTa, TOYHOCTH ()OPMYIUPOBOK U T.JI.;

OrneHka «4» (XOpoI110) BBICTABJISETCS B CIIy4Yae MOJTHOTO BBITIOTHEHHUS BCETO 00beMa KOHTPOJIbHON
paboThI PU HATMYUU HECYIIECTBEHHBIX OLIMOOK, HE MOBIMABIIMX HA OOLINI pe3ynbTaT paboThl
U T.J.;

Onenka «3» (yIOBIETBOPUTEIHHO) BBICTABIISAETCS B CIIydae HEAOCTATOYHO MOTHOTO BBITOTHEHUS
BCEX Pa3/IesIOB KOHTPOJbHON paOOThI, IPH HATUYHH ONIHOOK, KOTOPHIE HE OKa3al CYIICCTBEH-
HOTO BJIMSIHHSI HA OKOHYATEIbHBIN PEe3yJbTaT, MPU OY€Hh OTPAHUICHHOM 00BEME HUCITOIh3YEMBIX
MOHSITHH U T.J.;

Orenka «2» (HEeyIOBIETBOPUTEIHHO) BHICTABIISIETCS B CITydae, €CIH JIOMYIICHBI TPUHITUTIN-
aJIbHBIE OIMMOKH, KOHTPOJIbHASI paboTa BBIMIOJIHEHA KpaifHe HEOPEkKHO U T.1I.



KomnuekT 3agaHuii 1JIsi KOHTPOJIbHON PadoThl
1o aucuuIuinHe OCHOBBI AJIEKTPOTEXHUKH

Bapuanr 1.
1. [aiite onpeneneHue:

DJeKTpUyecKas ernb —

2. EMI(OC’I‘L KOHACHCaTopa.

3. Hammmmre ypaBHEHHE coriacHO riepBoMy 3akoHy Kupxroda mist y3ia, n300payKeHHOTrO Ha pu-

CYHKE

5

h
L

4. JlmamMarHeTHUKH.
Bapuanr 2.
1. Jaiite onpeneneHue:

VICTOYHUK 3JIEKTPUUYECKON SHEPTUU —
2. ConpoTHBIIEHHE IOCTOSTHHOMY TOKY €ro 0OpaTHasi BeIMYMHA. 3aBUCUMOCTb CONPOTHUBIIE-

HUs OT IapaME€TpPpOB U TEMIICPATYPhI.

3. PewmuTsh 3a71a4y METOOM PKBUBAJIEHTHBIX NpeoOpa30oBaHUi

Hano: U=100B R1=R2=25 Om
R3=15 Om R4=75 Om.
Havtu: Rows

4. IlapamarHeTuku.
Bapuanr 3
1. [aiite onpeneneHue:
V3en cxemor —

2. Cnocobbl COETUHEHUM PE3UCTOPOB, CXEMBI M aHAIIU3.
3. PemuTs 3a71a4y METOOM DKBUBAJICHTHBIX MPeoOpa3oBaHMiA

Hano: U=100B, R1=30 Om R2=60 Om,
R3=30 Om, R4=20 Om
Haiitu: R(3xB)=?

4. ®eppOMarHeTHKH.
Bapmuanr 4
1. [aiite onpeneneHue:
BeTBb cxembl —

2. OcHOBHBIE 3aKOHBI MEKTPOTeXHUKH. PaccmoTpeTs 3akoHbl Kupxroda.

3. 3amaua.

Hapucyiite snexTprdeckuii y3et, 1yt KOTOPOro COTvIacHO TiepBoMy 3akoHy Kupxroda cocraBieHo

crenyroiiee ypaBHenue: -Ir - [2 +13-14 +5=0

4. TlepemeHHBIN TOK.

Kpurepun oueHuBaHusi KOMIeTeHIM A



Onenka «5» (OTIMYHO) BBICTABIISIETCS B CIIy4ae MOJIHOTO BBITOJIHEHUSI KOHTPOJILHOM paboThI, OT-

CYTCTBHUS OIINOOK, TPAMOTHOTO T€KCTa, TOYHOCTH ()OPMYIUPOBOK U T.J.;

Onenka «4» (X0poI10) BICTABIISETCS B CIy4ae MOJIHOTO BHIMOJIHEHHSI BCETO 00beMa KOHTPOIbHON

paboThI MPU HAIUYUHM HECYIIECTBEHHBIX OUIMOOK, HE MOBJIMABIIUX Ha OOIIUNA pe3ynbTaT padboThl

UT.mO.;

OHeHKa «3» (y,[[OBJ'ICTBOpI/ITCJ'IBHO) BBICTABJISICTCSA B CJIyd4a€ HEAOCTATOYHO ITOJIHOI'O BBIIIOJTHCHHUA

BCEX pa3aciioB KOHTpOJ’II:HOfI pa6OTBI, IIpu HAJINYIHUHU OH_II/I60K, KOTOPBIC HC OKa3ajlh CYIICCTBCH-

HOT'O BIMSHHUS HA OKOHYATCIHLHBIN pe3yibTaT, IpHU OYCHb OI'PAHUYCHHOM o0BeME HCIOJIb3YCMBbIX

MMOHSTHH | T.J.;

OrueHka «2» (HeyI0BJIETBOPUTEIHHO) BHICTABIISICTCA B ClIydae, €CH JOMYIICHbI TPUHIIUTAAIb-
HbIE OITMOKH, KOHTPOJIbHAS pab0Ta BHITIOJIHEHA KpaitHE HEOPEKHO | T.]I.

NHCTPYMEHT ITPOBEPKH

Tao6auna 1 — Kiiroun k Bonmpocam no reMam GoH1a OLEHOYHbIX CPEICTB

Ne KoMneren-
110763

Conep:xanue Bompoca

IIpaBuJbHBII OTBET

BapuanT 1

Iepesiit 3akon Kupxroda.

anredpandyecKas CyMMa TOKOB B y3JI€ PaBHSIETCS HYJIO (TOKH, BEITEKa-
IOIIUE U3 Y3J1a, CYUTAIOTCS IIOJIOXKUTEIbHBIMY, a BTEKAIOIHeE - OTPHULIA-
TETbHBIMU):

X(i) =0.
DTOT 3aKOH XapaKTepH3yeT HeNPEePHIBHOCTh IIEKTPHIECKOTO TOKA.
Ecnu cxema umeer N y31oB, TO 10 iepBoMy 3akoHy Kupxrogda MoxHO
3anucaTh N -1 HE3aBUCHMBIX YPaBHEHHH.

OnexTpuyeckas IPOBOIUMOCTh

Benuuuny, o6patHyto conporusienuto (1/R)
HA3bIBAIOT 2JIEKMPULECKOU NPOBOOUMOCIDIO.

IIpoBoOKM HMMEIOT paBHBIE pa3-
Mepsl. Kakas w3 HuMX umeer
HauMeHBbIIee COPOTHBIICHUE?

a) MeHas;

0) Kene3Has;

B) HUKEIIMHOBAS;

T) CTaJlbHas.

a

Kakoe BeIecTBO MCIIONB3YIOT B Ka-
YeCTBE U30JIATOPOB?

a) 900HHUT;

0) Menp;

B) cepedpo;

T) 30J10TO.

OJEeKTPUYECKUM TOKOM B METalIax
Ha3bIBaETCA:

a) TeIJIOBOE JBHKEHUE MOJIEKYII Be-
IIECTBA;

0) XaoTHYHOE IBIKEHHE JIIEKTPO-
HOB;

B) YHOPSJ0YEHHOE JIBUKEHHE 3JIEK-
TPOHOB;

T) YIOPSIIOYSHHOE BIDKECHUE
HOHOB.

CompoTHBIICHHE [BYX IOCIIE0BA-
TEIBHO COeIUHEHHBIX IPOBOAHUKOB
paBHO:

a) CONPOTHBIICHUIO OJHOTO U3 HUX;
0) cyMMe UX CONPOTHBICHUIA;

B) Pa3HOCTH HX CONPOTHBIICHUIA;

T) IPOM3BEICHUIO UX COIPOTHBIIE-
Huil.

Kaxast u3 gopMyI BbIpaxkaeT 3aK0H
Owma Juts osHoit nenu?

a) Q=IUt;

6) FU/R;

B) P=IU;

r) I=E/(R+7).

YcTaHOBUTE COOTBETCTBHE, BITUCAB
OTBET B Ta0JHILy.

1-A
2-B




CoOTHECHTE BETHUUHBI C COUHU-
HaMHu UBMEPEHUA:

e Emnom
HEMBPEEHET
1) smeprEe (WS “A)EETHaca
“X)-CompoTEENEHmEES ) B{E0msT)=
) Eampeerme-(Un “B-Onifon
=4 pagora (Al "=

3-b

CocTaBUTh CXEMY IEKTPHUUYECKON
LIeNH, B KOTOPOi TeHepaTop IMOCTo-
SIHHOTO TOKA M aKKyMYJISITOpHast Oa-
Tapest, BKIIOYECHHbIE [TapaJlIelIbHO,
CHa0XaIOT YHepruell BHEIIHIO
4acTh LIEIH, COCTOAILIC U3 TpeX He-

9 peryJupyeMblX pe3ucTOpOB, BKIIIO- L
YUCHHBIX TAaK¥XKE€ IMapaJiyI€IbHO. Kax- |
JIBIA 3JIEMEHT LeNH NPUCOEANHS- /5
ercs K Hel OJIHOITIOJIKOCHBIM BBI-
Kirouarenem. B cxeme npemycMoT- 1
peTb u3MepeHHe o0IIero HanpsnKe-
HUA, TOKA B Ka)XJ10M HCTOYHUKE.
Bapuanr 2
3akon Kynona Cuny B3auMoJeHCTBUS 3apsA/I0B ONPEJETIAIOT 110 3aKOHY
Kynona: 1Ba TOUCUHBIX 3apsija JCHCTBYIOT APYT Ha
JIpyra (IPUTATUBAIOTCS WM OTTAJIKUBAIOTCS) C CHIIOM,
MIPONOPIIMOHAIBHOMN IPOU3BEICHUIO 3aPSIIOB  00paTHO
MIPOTIOPIMOHATBEHON KBAIPATY PACCTOSHUS MEK/TY HUMH,
1 TO iage
£ 4mr?
rae F-cuina B3anMoieiicTBUSI DIEKTPUUESCKHX 3apsaoB, H;
d1, Q2 — dJeKTpuyecKue 3apsapl, Kit; r-paccrosiHue
MEXIY 3apsIaMu, M; € -TAIICKTPUICCKas IPOHMIIAC-
MOCTh CPEJIbl, XapaKTePHU3yIoMIas JCKTPHUCCKUE CBOM-
ctBa npoctpancTsa, Ki/(B ¢ m), nnu ®/m.
Bnusiaue TEMIICPATYPhbI yI[e.]'ILHOG COIIPOTUBJICHHUEC MCTAJIJIIOB
Ha 3HAUYCHUEC COIIPOTUB- IIpU HAarp€BaHM yBCINYNBACTCA (BCJ'IC}I-
JICHUA. CTBHUC INOBBIICHUA CKOPOCTH ABUIKCHHA
aATOMOB B MaTc€purajc MpoBOAHHUKA C BO3-
pacTaHueM TeMIepaTypsl). Y AeTbHOE CO-
IIPOTHUBJICHUE DJIEKTPOJIUTOB U YIS IPU
Harp€BaHuu, HaO60pOT, YMCHBLIIACTCS, TAK
KaK y 9TUX MaTCpHUajloB HE TOJILKO YBEJIN-
YHUBACTCA CKOPOCTb ABUKCHUA aTOMOB U
MOJICKYJI, HO 1 BO3pacTacT 4YuCJIO CB060)I-
HBIX 3JICKTPOHOB 1 HOHOB B CAUHUIIC 00Bb-
€Ma.
yI[eJ'ILHOC COIIPOTUBJICHHUEC HCKOTOPLIX
2 CIJIaBOB (KOHCTAHTaH, MAaHTaHWH | JIp.),

00naarmux OONBIIUM YASTEHBIM COMPO-
TUBJICHHUEM, YEM COCTABIISIFOIINE HX Me-
TaJIbl, IOYTH HE 3aBUCHUT OT TeMIIepa-
TYpPBI.

Bennunny, moka3pIBaroILy0 OTHOCH-
TeIbHOE U3MEHEHUE COMPOTUBIICHHUS IPU
W3MEHEHUHU TeMIIepaTyphl MaTepraja Ha
1°, HA3BIBAIOT MeMNEPaAmypHuIM KO hu-
YUEHMOM IJIeKMPU4ecKo20 COnpomusie-
Hus. Ecnu TemniepatypHbiii ko3 duimeHt
0003HAUUTH Yepe3 o, yAeTbHOE COIPOTHB-
neHue npu to = 20°Cuepes po, TO IpHU
HarpeBe MaTepuaia 0 TEMIEpaTypsl t| ero




YACIBHOC COIIPOTUBIICHUE
R1=R0[1 + a(tl— to)]

DIEKTPOCTaTUIECKOE
noJje

Ecnu anexktpuyeckoe noJie co3aaHo co-
BOKYITHOCTBIO 3apsiIOB, KOTOPbIE MOYXKHO
CUUTATh MPAKTUYECKHU HETIOIBUKHBIMU B
IPOCTPAHCTBE, €r0 HA3bIBAIOT 271eKMPO-
cmamuyeckum noaem («CTaTHYEeCKUi»
03HAYaeT «HETOJBUKHBIN).

Enununa nuzmepenus
MOTEHIMAaJa TOYKU
AIIEKTPUYECKOTO
HOJIS. ..

a) Barr

0) Amnep

B) JI>)xoyIb

r) BonbT

r

Hanpsxenue Ha
y4acTKe WEeNH MOXKHO
U3MEPUTH:

a) OMMETPOM;

0) BOJIBTMETPOM;

B) aMIIEpMETPOM;

I') BATTMETPOM.

VYyactok uenu 3710...7
a) 4acTh LEMH MEKTY
JIBYMS y3JIaMH;

0) 3aMKHYyTas 4acTb
e,

B) rpauyeckoe u300-
paKEHHE DIIEMEHTOB;
I') 4acTh LIEMU MEXIY
JBYMsI TOYKAMH;

1) 4acTh JIEKTpUYe-
CKOM 11e1u, MTpeHa3Ha-
YEHHOW IS TIOJIKITIoue-
HUS DJIEKTPUIECKOTO
COITPOTHUBIICHUSI.

YcerpolicTBo, COCTOS-
11e€ U3 JBYyX IIPOBOJ-
HUKOB J110001 (hOopMBI,
pa3aeNIeHHBIX JUAJIEK-
TPUKOM

a) DJIEKTPETHI

0) UCTOYHUK

B) PE€3UCTOPHI

') UHIYKTUBHOCTh

1) KOHAEHCaTOp

Bennuuny, o0paTHyrO
COIIPOTUBJICHUIO HAa3bI-
BalOT

a) SJIEKTPUUYECKON TIPO-
BOJIMMOCTBIO




0) yoenvHOU NPOBOOU-
MOCMbIO

8) yoeibHoe CONPOTHUB-
JICHUE

T) 2/IeKMPUUECKOU eM-
KOCMbIO

CocTaBuTh CXEMy JIEK-
TPUYECKOH LIENH, B KO-
TOPOM K aKKyMYJISTOp-
HOW OaTapee mpucoenu
HEHBI TPU PEZUCTOPA.
OnuH — perynupye-
MBbIH, BKIIIOYCH MOCIe-
JIOBATEJIbHO C IPYIIION
U3 IByX HEpEryaupye-
MBIX, COEZJMHEHHBIX
MeX1y coOoi nmapai-

~Vn ) 2
E A FU - }‘i" —— 2
| S

9
nenpHO. B cxeme
npeayCMOTPETh yIpaB-
JICHHUE C ITIOMOIIBIO
JABYXITIOJIOCHOT'O BBI-
KIIIOYaTeisd, 3allluTy
IIJIAaBKUMU IIpEAOXpa-
HUTCIAMU, UBMCPCHUEC
06]1.[61‘0 TOKa B LICIINU U
HAaIps>KCHUA HA 3aXKU-
Max Oarapeu
Kirouu Kk KOHTPO/ILHOM padoTe
Tab6muna 2
Ne Kommneren- | Copepxanue Bonpoca IIpaBuabHBIA OTBET
10781
Bapuanr 1
y3 )IaﬁTe onpe TICJICHUE: Onexmpuyeckoil yyenvlo Ha3bIBAETCSI COBOKYITHOCTb YCTPOUCTB,
MpeaHa3HAYEHHBIX IS MPOXOXKACHHUS 3IEKTPHYECKOro Toka. B
1 31 , 33 3HeKTqueCKaﬂ OCIIb - 06mIeM clTydae 1eMb CONEPKUT UCTOUHMKHU 3JIEKTPHUYECKON dHep-
OK 01 OK THH, IPHEMHHKH 3JIEKTPUYECKOM SHEPTUH, H3MEPUTEIBHBIC TIPHU-
02 60pbI, KOMMYTAIIMOHHYIO aNapaTypy H COSAUHUTEIbHBIE IPO-
BOJA.
TIK 2.1. TIK EMKOCTI) KOHJIEHCATOPA Kask/plii KOHeHCaTOp 001ajaeT ONpeIeIeHHOW EMKOCTBIO, TO
> : €CTb CIIOCOOHOCTBIO BMEIIATh ONPEAEIeHHbIN 3apsia. EMKocTh
2~2; MK 2.3 D miockoro KouaeHcatopa C (®) Tem Gosbliie, 4eM OOJbIIIE MII0-
2 TIK 27 , TIK maas S (M%) TIaCTUHEL, YeM GOJTbIITE JIMDJIEKTPUYECKas POHUIae-
MocTb € (D/M) cpenbl U YeM MeHbIIE pacCTOsTHUE d (M) MEXIY
5.1-1IK 5.3 es
: : mnactuHaMu:C =—
d
Harmumre ypasaenne co- | [ + 12 =15 +14
TJIaCHO IICPBOMY 3aKOHY
3 Kupxroda st y3ma,
M300pKEHHOTO Ha PU-
CYHKE
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JlmamMarHeTUKH

3T0 BelIeCcTBa, MOJIEKYJISIPHbIE TOKH KOTOPBHIX OPHEHTHPYIOTCS
TaK, YTO CO3/1aBa€MOE MU MAarHUTHOE I10JIe 0CNa0IIseT BHEIIHEE
MarfuTHoe nojue. K HuM MOXHO IIPUYHCIUTE Melb, cepedpo, Ipa-
(uT, IMHK, KaAMHUIi, BUCMYT, CypbMY, BOLY H JIp.

Bapuant 2

[aiite onpenenexue:
HcTouHuk smekTpuye-
CKOW DHEPIUH —

Hcmounuku - 3TO yCTPOHCTBA, B KOTOPBIX Pa3IHYHbIE BUABI DHEP-
T'HH TIPeoOPasyIOTCs B AEKTPUUECKYIO (HAIpUMep, TeHepaTop, ak-
KyMYJISITOpHAs OaTapes).

CormnpoTHBI€HUE MOCTO-
SIHHOMY TOKY €ro 00-
paTHasl BeIM4MHA. 3a-
BUCUMOCTH COTIPOTHB-
JICHUS OT ApaMETPOB U
TEMIIEPaTypPHI.

ComnpoTHBIICHHE IPOBOJHUKA 3aBUCHUT OT €TI0 ATHHEI, IIOMAIN
MOIEePEeYHOr0 CeUCHHs U MaTepHaa, H3 KOTOPOTO H3TOTOBIICH
MIPOBOJIHHK.
Ota 3asucumocms gvipasicaemcs Gopmynou
R =p,1/S,(7)
rzie R — conpoTuBiIEeHHE NPOBOAHUKA, OM; py — yAENbHOE
conpotusieHre OM * M; / — JUIHHA IPOBOJHUKY M; S —
IUI0MAIb ONEPEYHOTO CEUEH s IPOBOIHUKA, MM,
CompoTHBIeHHE IPOBOJHUKA IOCTOSIHHOMY TOKY- 3aBHCHT OT
TeMIIepaTyphl. DTy 3aBHCUMOCTb IIPH H3MEHEHHSX TEMIIepaTyphl B
ManbIx npenenax (mpumepHo 200°C) MOXXHO BEIPa3HUTh (GOpMyIIOH
R:=Ri[1+ (B, —6,)],(8)
rae R; 1 R, — CONpOTHBIIEHHUS NIPU TemIepaTypax 0, u 0, o —
TeMIIepaTypHbIit KO3 GHUIHEHT COPOTUBICHHS, PABHBII OTHOCH-
TeJIbHOMY U3MEHEHHUIO COIPOTHBIICHUS IPH U3MEHEHUH TeMIlepa-
Typs! Ha 1°C. 3HadeHus: 00beMHOTO YIeTEHOTO CONIPOTHBIICHUS 1
TeMIIepaTypHOro Kod((HIHeHTa CONPOTHBICHNS HEKOTOPBIX IIPO-
BOJHUKOBBIX MaTEpPUAJIOB -3TO TAOJUYHBIE JaHHbIE

Pemmmts 3amauy mero-
JIOM SKBUBAJIEHTHBIX
npeoOpa3oBaHUA
Hano: U=100B R1=
R2=25 Om

R3=15 Om R4=75 Owm.

Haviti: Roxs
R

+
B

U} Bl | R

Pewenne:
1 1 1 1 1 6
=—+—=—+—=—=12,5 Om, T.K napaierbHOe COeIH-
Rzz Rs Ry 15 75 75
HEHHE PE3UCTOPOB.
R,34=R2 + R3,=25+12,5=37,5 OM, T. K 1IOCIIE/I0BATEILHOE CO-

SINHEHNE PE3UCTOPOB.

11 11 1 _ 625
Raks  R1  Rzza 25 375 9375
Ry = 15 Om

Otger: 15 Om.

ITapamarnetuku

[lapamarHeTuKy yCHJIMBAIOT BHEIIHEE MAarHUTHOE MOJIE, MO~
CKOJIBKY MOJIEKYJISIPHBIE TOKH B BEIIECTBE OPHEHTUPYIOTCS TaK,
YTO CO3/]aBaeMO€ UMK MarHUTHOE T0JIe COBMaaeT ¢ BHemHUM. K
rapaMarHeTHKaM OTHOCST OJIOBO, MapraHell, ITaTHHY, aTFOMUHUI
u JIp.

Bapwanr 3

[ante onpenenenue:
Vzen cxemor —

V3en — 9T0 MecTO CoeMHeH s TPeX Ml OOJIBIIEro YKCIIa BETBEi
(y31b1 0603HaUaEeM OyKBaMH).

Cnocobwl coeqTuHEHUH
PE3UCTOPOB, CXEMBI U
aHaJIN3.

HOCJ]e)IOBaTeJ]bHI)lM Ha3bIBACTCA COCAUHEHUEC PE3UCTOPOB, IPHU
KOTOPOM K KOHILY Ka)IO0r0 HPEIbIAYIIEr0 PESUCTOPA IPUCOEIUHS-
€TCs HavaJo CIEAYIOLIEro.
OKBUBAJICHTHOE COIIPOTUBJICHUEC LICTINA

Rsx” Ri+ R2+ Rs.
HapaJ'IJ'IeJTBHHM Ha3bIBACTCs COCAMHEHUE T'PYIIIIBI PE3UCTOPOB, IIPU
KOTOPOM HX Hayaya MPUCOEIUHSIOTCS K OJHOMY Y3JIy HENH, a
KOHIBI — K Apyromy. J[iist IByX MapauielIbHO COEMHEHHBIX PE3H-

CTOpPOB:

1R, =1/R + /R, R, =—R2
R1+R2

Eciu mapaiensHo COeAMHEHBI 1 OIMHAKOBEIX Pe3ucTopoB Ry =R,
= =R, ToR,,=R/n

CMeIIaHHBIM Ha3bIBACTCS TAKOE COCMHEHNE PE3UCTOPOB B LICTIH,
MU KOTOPOM OJJHA UX YaCTh COSOUHSICTCS MapajlIeNIbHO, a Ipyrast
— MOCJICIOBATENBHO.




Pemmts 3amauy mero-

JIOM DKBUBAJICHTHBIX
npeoOpa3oBaHui
Hano: U=100B, R1=30
Om R2=60 Om, R3=30
Owm, R4=20 Om
Haiitu: R(3xB)=?

R

Pemenue:
1 1,1, 1 1,1, 1
Fon TR TR T e T Ty = 100m
R,e= R1 + R,34,=30+10=40 Om, T. k IocIe10BaTeILHOE COCAUHE-
HHE PE3UCTOPOB.
Ortset: 40 OMm.

deppOMarHeTUKU

DeppOMarHeTUKY 3HaYUTEIBHO YCHIMBAIOT BHELIHEE MATHUTHOE
1ose, IpU4eM MarHUTHAs IPOHULIAEMOCTb MEHSETCS B 3aBUCHMO-
CTH OT HANPSHKEHHOCTH IOJISL M OT XapakTepa 00paboTKH MaTepH-
ana. deppoMarHeTHKH —HTO JKele30, HUKENb, KOOaNIbT, a TaKkKe
CTalb, YyI'YH U HEKOTOpbIE IPYTUe CILIABbIL.

Bapuant 4

[aiite onpenenexue:
Bemeb cxemur -

Bemeb - 310 yacTh CXEMBI, COoACpIKalas OAUH NN HECKOJIBKO I10-
CII€A0BATCIIbHO COCANHECHHBIX 3JICMCHTOB.

OCHOBHBIC 3aKOHBI
3JIEKTPOTEXHHUKH. Pac-
CMOTPETH 3aKOHBI
Kupxroda.

Iepewiii 3akon Kupxeoga: anredbpanyeckas cyMMa TOKOB B y3Iie
paBHAETCS HYJIIO (TOKH, BHITEKAIOLIME U3 y3J1a, CHUTAOTCS MOJIO-
JKUTEIIbHBIMH, a BTEKAOIINE - OTPHLATEIILHBIMU )

X(£i) =0.
DTOT 3aKOH XapaKTepH3yeT HeIPEePHIBHOCTh IIEKTPHIECKOTO TOKA.
Ecnu cxema umeer N y310B, TO 110 epBoMy 3akoHy Kupxroda
MOJKHO 3amnucath N -1 He3aBUCHMBIX YpaBHEHHH.
Bmopoii 3axon Kupxeogha, B 3aMKHYTOM KOHTYpe ajiredpandeckast
CyMMa IaJIeHUI HalpsDKEHUS Ha MIACCUBHBIX 3JIEMEHTAX PaBHA all-
rebpamnyeckoii cymme 3J1C 1 HanpsHKEHUH Ha 3aKMMaX UCTOYHH-
KOB TOKa.
Co 3HaKOM «+» OepyTcst Bce caaraeMble, HOJIOKUTEIbHOE HAaIPaB-

JIEHHE KOTOPBIX COBNAJAET C BBIOPAaHHBIM 00X0Z0M KOHTYpa:
n m

d
k=1

k=1 k=1

i€ 71 - KOJIMYECTBO MTACCUBHBIX 3JIEMEHTOB B KOHTYPE, /1 - KOJIN4e-
¢TBO UCTOYHUKOB DJIC, d- KOMMYIECTBO UCTOUHUKOB TOKA. 3aKOH
XapaKkTepu3yeT paBHOBECHE HATIPSHKEHUI B JJIEKTPHYECKOI IeIH.
Tlo BTOpomy 3akoHy Kupxroda moxno 3anucars M-N+-1 He3aBu-
CHMBIX YpaBHEHMH, e M- 4icio BEeTBEH B cXeMe.

3agayda.

Hapucyiire snexrpuye-
CKHI1 y3€J1, 17151 KOTOPOro
COITIaCHO MEPBOMY 3a-
koHy Kupxroca cocras-
JIEHO CIIEAYIOIIEE YPaBHE-
HIE:
Ap-12+3-14+5=0

ITepemeHHBIN TOK

IMepemennbpiMu Tokamu (D/IC) B 2IEKTPUUESCKUX LETISIX
Ha3pIBatOT Takue TokU (DJ]C), KOTOpbIe MEHSIOT CBOE 3HAYECHUE
WITH HampaBlieHne BO BpeMeHn. OHM MOTYT OBITh nepuouueckumu
niH Henepuoouyeckumu. TIepHoNYEcKUM Ha3bIBACTCS TaKOH TOK
(BC), 3Ha4YeHHsT KOTOPOTO TIOBTOPSIFOTCS YePE3 ONpPEICICHHBIE
paBHBIE IPOMEKYTKU BPEMEHH, Ha3bIBAEMbIE NEpUOJOM.




