1. O0mue MeToAN4YECKHE YKA3ZaHUS

B cootBercTBUM ¢ y4eOHBIM rpadUKOM MPETyCMOTPEHO BHITIOJHCHUE
OJIHOTO MHJUBUAYaJIbHOTO JoMatnHero 3aaanus (MJ13), koTopoe 3akirovaeTt-
Csl B peIICHUH 3 3a71a4.

BrinonHeHre HHIMBUIYATBHBIX JTOMANTHUX padOT HEOOXOAMMO IJI 3a-
KPETUICHUSI TEOPETUICCKIX 3HAHUNA U MMPUOOPETCHUS MPAKTUIECKIX HABBIKOB
pacyeTHbIX U rpaduuecKkux pador.

TpedoBanus k opopmienuro U/13

[Tpu opopmiaeHNN MTHANBUAYATHLHOTO JOMAITHETO 3a1aHUsI HEOOXO0IMMO
COOTIOAATh CIEeNYIONINE TPeOOBaHUS:

1. UupuBuayabHOE 3alaHUE JOJDKHO UMETh TUTYJIbHBINA JIUCT, 0hOpPM-
JICHHBI B COOTBETCTBUM cO cranaapramu TIIY. Ha turynbHOM JjHcTe yKa-
3bIBAIOTCSI HOMEP WHJIUBUAYAJIBHOTO 3aJaHUsl, HOMEp BAapHUaHTAa, HA3BAHUE
JTUCIUTUINHBL, (PamMuInst, UMsi, OTYECTBO CTYACHTA; HOMEp TPYMIbL, udp.

2. NnauBuyanbHOE 3a1aHre 0hopMITIETCsl OTACTBHBIM (hailioM.

3. TekcT MHAUBUIYAILHOTO 3aJjaHusl HabupaeTcs B TEKCTOBOM IIpolLieC-
cope Microsoft Word. Ipudt Times New Roman, pazmep 12—-14 pt, nis
Habopa GopMyIT peKOMEHIYeTCsl CII0JIb30BaTh penaktop Gopmyn Microsoft
Equation uimu MathType.

4. Pemienus 3ajad cielyeT pacnoJiaraTh B TOH K€ MOCIIEIOBATEIbHO-
CTH, YTO U 3aJaHUS.

5. Kaxnas 3agava omKHA HAUMHATHCS C YCIIOBUS 3a/auM, HUXKE KpaT-
Kasl 3alycCh 3a7a4d, €ClI HEOOXOJIMMO — PUCYHOK, C YCJIOBHBIMU 000O3Haue-
HUSIMU, KOTOPBIE B TaJIbHEHIIIEM Oy IyT UCIIOIB30BaHbI MIPU PELICHUH 3a]1a4.

6. Pemenue m0MmKHO OBITH MOAPOOHBIM, ¢ BKIFOUECHHUEM IMPOMEKYTOU-
HBIX Pacu€TOB U YKA3aHUEM HCIOJIb30BAHHBIX (POPMYII.

7. CtpaHullbl 33JJaHUs JOJKHBI UMETh CKBO3HYIO HyMEpaIluIo.

8. B 3amanme BKIIOYAETCS CIMCOK MCITOIb30BAHHOM JIMTEPATYPHI.

2. Bapnantsl U/13 u MeToanyecKue yKazaHusi

Homep BapuaHTa MHAMBHAYAJIBHOIO 32JaHMA ONpe/iessieTcs: Mo 1mo-
cjeaHeHd nu@pe HoMepa 3a4eTHON KHUKKM. Hanpumep, eciiu Homep 3a4er-
Hoit kawkku JI-111"10/12, To HOMep BapuaHTa 3aaHus paBeH 2. Eciu Homep
3a4eTHOW KHIDKKHM okaHumBaercs Ha 0 (manpumep, 3-3510/30), To HOMEp Ba-
puaHnTa 3a1anus paseH 10.




3agaua 1

CoctaButh auddepeHnaibHOe ypaBHEHHE B CTaHAAPTHOM BHJE IS
1enu noctossHHoro Toka. Homep BapuanTa 3amaun 1 onpenensiercs mo HoMe-
py puc. 1, 2, 3, 4.

Tabnuna 1
HomMmep BapuanTa 3amauu 1
Ne BapuanTa 0,1,6 2,7 3,8 4,95
Pucynku Puc. 1 Puc. 2 Puc. 3 Puc. 4
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Puc. 2. U1 — BXo/1Has nepemMeHHas;

Puc. 1. U — BxoHas nepeMeHHas;
: U2 — BbIXO/1Has IepeMeHHast
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Puc. 3. U1 — BXxo/1Has mepemMeHHas; Puc. 4. U1 — BxoiHas mepemMeHHas;
U, — BbIXOHAs TIEpEMEHHAs U2 — BbIXOHAS TIEpEMEHHAs

MeToauveckue ykazanus K 3agave 1

[lo puCyHKY cXeMbl Ha OCHOBE 3aKOHOB 3JIEKTPOTEXHUKH HEOOXOJAMMO

COCTAaBUTL UCXOAHOC YPABHCHUC IICPEXOJHOIO IIponecca B €I IMOCTOAHHO-

ro Toka. IIpu satom U, = LZZ nu,= é j idt . ITomydeHHOE UCXOTHOE YpaBHE-

HHC HGO6XOI[I/IMO npcaACTaBUTbL B CTAHAAPTHOM BHJC: BCC CJIaraCMBIC C BBI-
XOI[HOﬁ HepeMeHHOﬁ MNEPCHCCTHN B JICBYIO 4YAaCThb YpPaBHCHH:A, 4 CJIAaracMbIC

2



C BXOAHOM TNEepeMEHHOW — B mpaBylo 4acTb. KoapdumeHT mpu BBIXOTHON
KOOpJMHATE (JIeBasg 4acTh YPaBHEHHWs) HEOOXOAUMO CHENaTh PaBHBIM «1»,
pasnenuB 00€ 4acTH ypaBHEHHS Ha COMHOXHUTENb, CTOSIIUN TIPU BBIXOIHON
koopauHare. Ilocie 3Toro BBECTM 0003HAUYEHHMS ISl MOCTOSTHHBIX BPEMEHU
(T=RC wm T=L/R) u xoadpdunmenta nepemxaun. [Ipumep cranmaptHOU 3a-
nucu nuddepeHInaIsHOr0 ypaBHEHUs TPEJCTaBIeH B 3ajJaye 2, T7Ie B UC-
XOJIHBIX ypaBHEHUSAX Y U X, COOTBETCTBEHHO, BBIXOJIHAS W BXOJHAs Mepe-
MEHHBIC, a KO3 huieHT npu Y paBeH «1».

3agaua 2

ITo 3amanHOMY MU depeHInaTbHOMY YPaBHEHUIO BBIIOIHUTD:
1. 3anucaTh oneparopHoe ypaBHEHUE B CTAaHJAPTHOM BHJIE.

2. IlomyuuTh BeIpaXKeHUE AJIs TIEPEIaTOUHON (PyHKIINH.

3. 3anucats ypaBHenwue s JIAUX u JIOUX u mocTpouTh ux.

BapuanTsr:

dy dx
1.7, —+y=T—; tmeTl =0.05,7, =0.1.
2 1 Y ' Ac 1, 2
dy
2. T—+y=x; rneT=0.2.
TR
3. T%er:kfxdt; rae T=0.5, k=50.

4, T%+y:kx; rne 7=0.05, k=20.

5. d—y:k(x+T@); rne 7 =0.01, £ =10.
dt dt

6.Tzﬂ+yzk(x+T1@); rne 7, =0.05, 7, =0.2, k=40.
dt dt
7.E%+y:k(x+7]%); rne 1, =02, 7, =0.05, £ =40.

8. y+jydt:kx; e k=5.

9. TQ+y:k@; rne 7=0.02, k£ =10.
dt dt

10. T%+y:ijdt; rne 7=0.2, k=10,



MeToanueckue ykazaHus K 3ajaue 2

1. OmepatopHOe ypaBHEHHE TMOdy4aeTca H3 AUQPPepeHInaTIbLHOro
C MOMOINBI0 TPsAMOTO TpeoOpazoBanus Jlammaca. CrnegyeT NOMHUTH MPO-
creiimue dopMynbl mpeoOpa3oBanus Jlammaca ayis mepeMeHHBIX (YHKITUH,
a TaKXe JUIs IPOU3BOJHBIX U HHTErpasia OT nepeMeHHbIX (pyHkuuii. Ha ocHO-
BE€ JTHX MNpOCTeHImmMX QopMysn Kaxaoe ciaraeMoe auddepeHnarTLHOTO
ypaBHEHUS IPeoOpasyIoT B ONEPATOPHYIO PopMy.

2. llepenatounas (yHKIUS ONpENENSeTCS U3 ONEPAaTOPHOTO ypaBHE-
HUSl Ha OCHOBE NOHATHA O mepenaaToyHod gyHkuuu. IlomydeHHOe BbIpake-
HUE JJIs IEPEeJaTOYHON (PYHKIMHU caeayeT 00s3aTeIbHO NMPEACTaBUTh B CTaH-
TapTHOM BHje B (popMe mpaBuibHON apodu. HeobxoaumMo BhIIEIUTH KO-
(UIMEHT neperayu U XapakTepucTuyeckoe ypaBHeHue. OneHuTe, Kakoe TH-
ITOBOE 3BEHO COOTBETCTBYET MOJYYEHHOU MePEeIaTOUHON (PYyHKIUU.

3. Jus moctpoenus JIUX ciemyeT 3amucaTh UX ypaBHEHHs. 3aTeM Ha
ocHOBe npaBui nocrpoeHns JIYX TUMOBBIX TMHAMUYECKUX 3BEHBEB PACCUU-
TaTh XapaKTEPHbIE TOUYKH U BBINOJHUTH NpUOIMKeHHOEe ocTpoeHue JIAUX
n JIOYX. OOpatuTh BHUMaHKE HAa MOHATUE U BBIUKUCIEHUE YACTOT COMpPSKE-
HUA, a TAK)K€ 3HAaKa W BEJIMYMHBI HAKJIOHA B JLO/IEK OTIEIbHBIX OTPE3KOB
JIAYX. Ilpu 3TOM COCTaBISIOIINE YUCIUTENS IEPEIATOYHON (PYHKIIMH UMeE-
I0T ITOJIOKUTENBHBIN 3HaK ciaraeMmbix JIUX, a cocTaBisromye 3HaMEHaTeNs
nepesaToyHoW (PyHKIMU — oTpuLatenabHble. ClieayeT npeaBapuTeNbHO YCBO-
UTb NOPAIOK NocTpoeHus JIYX TUITOBBIX JUHAMUYECKHUX 3BEHBEB.

3agaua 3

JIJis 3a1aHHOM CTPYKTYPHOM CXEMBI ONPEICIUTh MepeaaToYHble (yHK-
MU 3aMKHYTOM cucTembl 1o yrnpasienuio X(p) (mis Z(p) = 0) u mo Bo3My-
mennto Z(p) (xorga X(p) = 0) u nmepenatounyro GpyHKIMIO Pa30MKHYTOH CH-
CTEMBI.
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MeToanueckue ykazanus K 3ajgaue 3

[lpu onpeneneHnn mnepenaTOYHON (YHKIMA 3aMKHYTOW CHCTEMBI
no ynpasieruio Wy (p) = y(p)/X(p) Bo3mymienre Z(P) mMpuHAMAIOT PaBHBIM
Hym0 u torma cymmarop (1) B mcxomuoit cxeme He TpeOyercs. M mis 3a-
MKHYTOI'O BHYTPEHHEr0 KOHTypa ¢ cyMMartopoM (1) Bo3MokHa 3aMeHa IKBH-
BaJICHTHBIM 3BCHOM.

[MIpu onpeneneHuH mnepeaaTOYHON (GYHKIMA 3aMKHYTOW CHCTEMBI
o Bo3mymienuio W, (p) = y(p)/z(p) ynpasnsiomiee Bo3aeiicTue X(p) npuHu-
MaeTCs pPaBHBIM HYJIIO M MCXOJHAs cXxema Mpeodpasyercs B cxemy, Koria
BxogoM siBistercs Z(p), BeixogoMm Y(P), a cymmartop (2) B HOBOH cxeme
He TpedyeTcs.

[Mpu ompenencHuu mEpeAATOYHON (GYHKIUM PA30OMKHYTOW CHUCTEMBI
npuauMaroT X(P)=0 u Z(p) = 0, mocie 4ero 3JIeMeHThI TJIaBHOTO 3aMKHYTOTO
KOHTYpa COCIUHSIOT TocienoBarenbHo. ClieayeT s HarIsIHOCTH n300pa-
3UTh CTPYKTYPHYIO CXEMY Pa30MKHYTOH CHCTEMBI M BBIYHCIIHTH €€ Tepeia-
TOYHYIO (DYHKIIHIO.



