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Beenenne

3amanus SBISIOTCS COCTABHOM 4acThiO 00s13aTEIbHBIX PA00T, BBIIOIHIEMBIX
ctynentamu. PaboTa Haj KOHTPOJBHBIM 33JaHUEM IOMOTAET CTYACHTaM IpOBE-
PUTH CTENEHb YCBOCHHUS MU COOTBETCTBYIONIETO pasnaena Kypca TOD, 3akpenuTsb
3HaHMS, MOJTYYEHHBbIE HA JIEKIUSIX, APYTUX AYJUTOPHBIX 3aHATHSIX M CaMOCTOS-
TeJIBbHON paboTe, BhIpadoTaTh HEOOXO0AUMBIE MPO(ECCUOHATBHBIC HABBIKH.

Kaxnplil cTyieHT BhIOMpaeT CBOM BapHaHT 3aJjaHus B COOTBETCTBUU C ITIO-
CIeMHUMH ABYyMs IHU(PpaMu HOMEpa 3a4eTHOW KHIDKKM. Ha TUTylmbHOM nHCTe
MPEICTABIICHHOTO HA TTPOBEPKY KOHTPOJILHOTO 3a/IaHUsI HEOOXOAMMO yKa3aTh ¢a-
MUJIMIO, UMSI I OTYECTBO CTYJEHTa, MUu(]p aKageMUYecKON TPYIIbl ¥ HOMEpP 3a-
YETHOU KHUXKKH.

KoHTponbHOE 3a1aHue JOHKHO OBITh TaTUPOBAHO U MOATHCAHO CTYICHTOM.

KoHTposnbHbIE 3aaHus 3aYUTHIBAIOTCS, €CIIM PEIICHUS HE COJEPKAT OIIU-
OOK TPUHIMIHAILHOIO XapaKTepa, BBINOJIHEHbl B COOTBETCTBUHU C TPEIbSBIIsiE-
MBIMU TPeOOBaHUSAMU U METOANYECKUMHU YKA3aHUSIMU, C YYETOM COOECE0BaHMUS.

He 3autrenHoe 3agaHue AOHKHO OBITH BBIOJHEHO 3aHOBO M IMPEACTABICHO
Ha TOBTOPHYIO NPOBEPKY BMECTE C NEPBOHAUYAILHON pabOTOM M 3aMeyaHUsIMU
npenojasarens. Mcnpapienust omuOOK B paHee MPOBEPEHHOM TEKCTE HE JIOMycC-
KaIOTCSI.



KonTpoJibHbIe 3a1aHUA

Ilepexoanbie nmpoiecchl. Pacuer KjaccuyecKuM M ONePaTOPHLIM
MeToaMHu

3AJAYA 1

B snexrpuueckoil nienu ¢ u3BECTHBIMU mapamerpamu (tadiu. 1, puc. 1-20) B
MOMEHT BpeMeHU =0 NpoucxXoAUT KOMMYyTalUs (10 KOMMYTAIIUU AJIEKTPUUYECKOE
COCTOSIHHE€ YCTAHOBHBIIIEECH).

TpeOyetcs: 1) paccMOTpeTh MEPEXOMHBIN MTPOIIECC B IIEMHU C IBYMST HAKOIIUTE-
JsIMU (LIETIH BTOPOTO MOPSAAKA); 2) ONPEAEIUTh KJIACCUYECKUM METOJIOM 3aKOH W3-
MEHEHHSI BO BPEMEHU BEJIMUYMHBI TOKAa B BETBH C MHAYKTUBHOCTBIO i; U HAMpSHKeE-
HUE Ha €MKOCTH Uc ; 3) TOCTPOUTH TpadUKu U3MEHEHHS dTUX BEIIMYWH BO BpEMeE-
HU.

MeTtoanyeckue yKazaHus

Pacder mepexoIHBIX MPOIECCOB KIACCUYECKUM METOJIOM HMEET HECKOJBKO
ATANOB PEIICHMS, UMEIOIIUX CXOJACTBO MO (opMe U 0003HAUECHUSIM PACUETHBIX BE-
anuuH. [TosTomy, BO n30ekaHuu OomMOOK, HEOOXOAUMO CTPOTO CIIEIOBATh IJIaHy
U CTPYKTYpPHUPOBATh PELICHUE.

PexoMeHtyeTcs creytolunii MIaH peleHUs 3a/1a4uu:

1. Paccuutarh 3JIEKTPUYECKOE COCTOSHHE IIEMU 10 KOMMYTAI[MU: 3HAYEHUE

TOKOB B BETBSIX M HAIpPSDKEHUS HA OTJEIbHBIX 3JieMeHTax. Clenyer mpu
ATOM YYUTBIBATh, YTO YCTAHOBUBIIKMECS 3HAYEHUS TOKA BETBU C EMKOCTHIO
Y HaMpsHKEHUS! Ha MHYKTUBHOCTHU paBHbI (;

2. a) OnpenenuTs 3HAYEHUS TOKA B BETBU C UHAYKTUBHOCTBIO U HAMPSHKCHUS
Ha EMKOCTH B MOMEHT KOMMYTAI[UU MOCJI€ KOMMYTaluu =0, , UCTIOJb3Y
3aKOHBI KOMMYTAaIIMH (HE3aBUCHMbIE HAYAJIbHBIE YCIOBU);

6) OnpenenuTh OCTajdbHbIE TOKA M HAIpPSKEHUS (3aBUCHMbIE HAyalbHbIC
yCJIOBHSI) B MOMEHT BpeMeHH =0, 3anucaB cucTeMy ypaBHeHuil Kupxro-
(a 111 MTHOBEHHBIX 3HAYEHHUI TOKOB U HAIPSKEHUH;
B) HaiiTu 3HaueHHs MPOM3BOJHBIX TOKA BETBU C MHIYKTUBHOCTBIO i; U Ha-
NOPSKEHUS] HA EMKOCTH Uc IO BPEMEHU B MOMEHT BpeMeHHU t=0,, UCIIOJIb-
3ys BBIPAKCHUS:

di,| 1 L

d|_, 0 1 dr |, ¢ e

3. CoCTaBUTh XapaKTEPUCTUUECKOE YPABHEHUE, /IJI1 YETO: a) 3amucarh BbIpa-
XKEHUE JJIsI KOMIUIEKCAa COMPOTUBIICHUIN MOCIEKOMMYTAIMOHHON 1Lienu Z
OTHOCUTEJILHO KJIEMM HUCTOYHUKA; 0) 3aMEHUTh B 3TOM BBIPAXKEHUHU j HA p
U MIPUPABHATH 3TO BbIpakeHue K 0. PemmB nojiydeHHOE ypaBHEHHE, HAUTH
KOPHU XapaKTEpUCTHUYECKOTO YPABHEHHS.

[To 3HaYeHUAM KOpHEW XApaKTEPUCTUUYECKOTO YPaBHEHMS CIIENATh BBIBOA
0 XapakTepe MepexOoJHOro MPOIECcca, 3amucaTh BhIpAXXEHUE Jisi CBOOO/I-
HBIX COCTAaBJISIFOIIMX TOKOB I.,(f) U HAIPSHKEHUMN U 4(1).

du,




4.

Halitn NpuHYXIEHHBIE COCTABIIAIOIIUE TOKA iy, U HANPKCHUS U, UL

Yero cjejaTh pacuyeT yCTAaHOBUBIIETOCS PEXHUMA MOCICKOMMYTAIIMOHHOM

1enu (aHaJoruyHo I1.1).

3anucarh BBIPKECHHE JIJISI TOKA B BETBU C MHAYKTUBHOCTBIO B BUJIE CYMMBI

NPUHYKICHHOW U CBOOOJHOMN COCTABIAIOIMX: if(1)=i1n,+iLc6(f). 3amIUCaTh

BBIpaKEHUE JIJIs1 IPOM3BOJHOM TOKA BETBU C MHAYKTUBHOCTHIO 110 BpeMe-
di, (t .

HI/IA (maxonutcs nuddepeHnupoBanueM Boipakenus i;(f). Omnpene-

t
di (1)
dt

JIUTh 3HAYCHUS TOKA i;(f) U €ro MpoOU3BOJIHOU B MOMEHT BpPEMEHU

. di
t=0,. IlpupaBHATH NOJy4YE€HHBbIE BbIpaxeHus mid i (0,) u —% K COOT-
=0,
BETCTBYIOIIMM 3HAUYECHUAM, OMNpPEACICHHbIM paHee (I.I. 2a, 2B). Pemmus
MOJIY4YEHHYIO CHCTEMY YpPaBHEHUU, HAWTU MOCTOSHHBIC WHTETPUPOBAHUS.
3anucarh B OKOHYATEIILHOM BHU/IE BBIpAKEHHUE JIJIs1 IEPEXO0THOTO TOKa i;(f).
BreinmonHuts T€ e onepanuu s QyHKIUA uc(t).

[TocTpouTh rpadguku U3BMEHEHUs BEUUMH i;(f) U uc(f) BO BpEMEHH.

3AJTAYA 2

Paccuntath onepaTopHbIM METOJOM MEPEXOJHBIN IMpoliecc B 1enu (Tadbauna
1, puc.1-20). HaliTu TOK B BETBU C UHAYKTUBHOCTBIO i;(f) U HAIPSIKEHUE HA EMKO-
cTu u(t).
[IepexoaHbIid TPOLECC BO3ZHUKAET B PE3YJIbTATE KOMMYTAlHM B MOMEHT BPEMEHU
=0. Jlo KoMMyTaluu 3JIEKTPUIECKOE COCTOSIHUE I[N YCTAHOBUBIIEECS.
MeToanyeckue yKazaHus

1.

2.

hd

PaccunTaTh HayanbHbBIE 3HAYEHUS TOKA B BETBU C HHAYKTUBHOCTHIO i7(0+)
Y HaMpsHKeHUsS: Ha eMKOCTH U (0+).

[TocTpouTh ONEPATOPCKYIO CXEMY 3aMEIICHUS TOCIEKOMMYTAIITMOHHOMN
LETH C YYETOM HavyadbHbIX 3HaueHui i;(0+) u u(0+).

C momompio 3akoHOB Kupxroda coctaButh cuctemMy ypaBHEHH IS pac-
4yeTa OMEePATOPCKON CXEMbI 3aMELIECHHUS LICTIH.

HaiiTu BeipaxkeHus Ui n300pakeHUIl HEU3BECTHBIX BEIIMYHH.
Hcnions3ys hopmyny pa3iokeHus, 0 N300paKEHHUSIM HANTH OPUTHHAITBI
HEW3BECTHBIX BEJIMYMH.
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Tabmuma 1

Bapuant 3agaun | Homep pucynka E C L Ry R R;
B MKD MI'H Om

1 2 3 4 5 6 7 8
1 1 30 10 10 100 100 51
2 2 50 12 10 100 1000 1000
3 3 75 11 1.4 18 8,2 -
4 4 100 10 1,0 3,3 - -
5 5 150 10 10 33 70 -
6 6 200 11 1,1 22 100 51
7 7 250 10 1,2 1,5 2,5 6,5
8 8 30 10 1,4 22 11 9,1
9 9 50 5.1 2,2 20 5,1 -
10 10 100 5,6 2,0 8,3 15 2,2
11 11 150 12 1,0 22 12 8,3
12 12 200 100 1,1 1,5 12 10
13 13 250 1500 1,2 22 13 2,0
14 14 30 5.1 2,0 20 10 -
15 15 50 51 5,1 8,3 - -
16 16 75 11 1,4 51 51 -
17 17 100 4,2 5.1 22 22 24
18 18 150 24 1,2 22 12 -
19 19 200 12 1,2 11 43 51
20 20 250 100 1,4 11 12 12
21 1 30 10 15 120 100 51
22 2 50 12 10 120 1200 1000
23 3 75 11 1,0 16 8,6 -
24 4 100 10 1,2 3,0 - -
25 5 150 10 15 30 70 -
26 6 200 11 1,1 20 56 56
27 7 250 10 1,2 1,3 2,5 6.8
28 8 30 10 1,0 20 13 9,1
29 9 50 5.1 2,2 20 5,6 -
30 10 100 5,6 2,2 8,3 15 3,6




[Tponomxenue Tadmuibl 1

Bapuant 3agaun | Homep pucynka E C L Ry R R;
B MKD MI'H Om
1 2 3 4 5 6 7 8
31 11 150 12 1,3 6,0 12 8,3
32 12 200 100 1,2 11 8,0 10
33 13 250 1500 1,2 2,2 10 2,2
34 14 30 5,1 2,2 15 13 -
35 15 50 51 5,1 15 - -
36 16 75 11 1,2 56 51 -
37 17 100 4,2 5.1 24 20 20
38 18 150 24 1,0 20 10 -
39 19 200 12 1,0 12 40 36
40 20 250 100 1,4 10 10 10
41 1 30 10 15 120 120 75
42 2 50 12 15 120 1200 1200
43 3 75 11 1,3 16 8,6 -
44 4 100 10 1,2 2,8 - -
45 5 150 10 15 28 90 -
46 6 200 11 1,3 20 96 51
47 7 250 10 1,0 1,3 2,8 6.8
48 8 30 10 1,8 20 13 10
49 9 50 5.1 2.4 24 5,6 -
50 10 100 5,6 2,2 7,8 20 3,6
51 11 150 12 1,5 6,0 15 9,2
52 12 200 100 1,8 15 8,0 10
53 13 250 1500 1,6 2,4 10 2,2
54 14 30 5.1 24 18 13 -
55 15 50 51 5,6 12 - -
56 16 75 11 1,2 56 56 -
57 17 100 4,2 5,6 20 20 20
58 18 150 24 1,4 15 15 -
59 19 200 12 1.4 15 24 36
60 20 250 100 1,2 10 15 20




[Tponomxenne Tadmuusl 1

Bapuant 3agaun | Homep pucynka E C L Ry R R;
B MKD MI'H Om
1 2 3 4 5 6 7 8
61 1 30 10 15 240 100 5
62 2 50 12 10 240 1200 1000
63 3 75 11 1,0 32 8,6 -
64 4 100 10 1,2 6,0 - -
65 5 150 10 15 60 70 -
66 6 200 11 1,1 40 96 100
67 7 250 10 1,2 2,5 2,5 6,8
68 8 30 10 1,0 40 13 9,1
69 9 50 5,1 2,2 40 5,6 -
70 10 100 5,6 2,2 15 15 3,6
71 11 150 12 1,3 12 12 8,3
72 12 200 100 1,2 20 8,0 10
73 13 250 1500 2.4 43 10 2,2
74 14 30 5,1 2,2 30 13 -
75 15 50 51 5,1 30 - -
76 16 75 11 1,2 100 51 -
77 17 100 4,2 5,1 43 20 20
78 18 150 24 1,0 40 10 -
79 19 200 12 1,0 24 40 36
80 20 250 100 1,4 20 10 10
81 1 30 10 15 100 100 100
82 2 50 12 10 100 1000 2000
83 3 75 11 1,4 18 8,2 -
84 4 100 10 1,2 3,3 - -
85 5 150 10 12 33 70 -
86 6 200 11 1,2 22 100 56
87 7 250 10 12 1,5 2,5 12
88 8 30 10 1,4 22 11 18
89 9 50 5.1 2,2 20 5,1 -
90 10 100 5,6 1,2 8,3 15 4,3




[Ipogomxenue Tadmuibl 1

Bapuant 3agaun | Homep pucynka E C L Ry R R;
B MKD MI'H Om
1 2 3 4 5 6 7 8
91 11 150 12 1,2 8,3 12 8,3
92 12 200 100 1,1 11 12 15
93 13 250 1500 1,0 2,2 13 3,0
94 14 30 5,1 2,2 15 10 -
95 15 50 51 5,1 12 - -
96 16 75 11 1,11 51 51 -
97 17 100 4,2 5,1 22 22 30
98 18 150 24 1,4 22 12 -
99 19 200 12 1,4 11 43 100
00 20 250 100 1,2 11 12 94
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