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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MoanucaHo aNeKTPOHHO| noagnucbio $TEOY BO «HUY «M3U»
CeegeHua o snagensbue L3N M3

AA.

Brageney Benornoeckun A.A. o
HpeHOI[aBaTeHB WaerTudnkatop H86421057-BeloglovskyAA-22f7dag BCHOFHOBCKI/H/I
(IOIKHOCTD) (moamnucek) (pacurpoBKa MOIMUCH)

COT'JIACOBAHO:

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
PyKOBOI[HTeHB w CseneHva o snagensuye L3N M3K H A
00pa3oBaTeIbHOI raneres Tiebenesa FLA. L
HpOFpaMMBI WUaeHTudMKaTOp R75716a03-LebedevaNA-9930664 He6eHeBa

(IOIKHOCTB, YUeHasl CTETICHb, YICHOE (mozmucs) (pacmdpoBka
3BaHKE) TIO/ITUCH)

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

w CseneHva o snagensuye L3N M3K A F
3aBeyroIui . Brageneu TEMHWKOB A.T. o
BBIITYCKAIOIIEH Kadeapbl Waentugmarop ___Ra0abb123-TemnikovAG-2d4dba0 TeMHUKOB

(IOIKHOCTB, YUeHasl CTEIICHb, YUCHOE (mozrucs) (pacuudpoBka
3BaHKE) 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.

OneHouHble MaTepuabl 0 JUCHMIUIMHE BKIIOYAIOT OLEHOYHBIE CPEJICTBA AJIS IPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH nmpruHUMAaTh y4acTHe B MPOBEACHUU HAyYHBIX UCCIEIOBAaHUN B 00IaCTH

00BEKTOB POECCUOHATIFHON JeSITEIbHOCTH (BHICOKOBOJIBTHBIX AJIEKTPOTEXHOJIOTHH )
NJI-3 JleMoHCTpUpYET 3HAHUS U YMEHHS pa3padbaTbiBaTh U HCIOIb30BATh METO/IbI
YHCIICHHOTO MOJICITUPOBAHUS B HAYYHBIX MCCIEAOBAHUIX B 0071aCTH BEICOKOBOJIBTHBIX
ANEKTPOTEXHOJIOTUI

" BKIIFOYACT.
JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. 3amuTa nadoparoproi padotsl Nel: «OnTuMuzanus napaMeTpoB CUCTEMBI AIEKTPOIOB
IIPU [TOMOILY YHCIEHHBIX METOJIOB MaTEMAaTUYECKOT0 porpaMmmupoBanus» (JlabopatopHas
pabora)
2. 3ammTa 1adopatopHoit paboThl Ne2: «PacyéT moteHnuana u HanpsHKEHHOCTH
3JIEKTPUYECKOTO MOJISI 33JaHHOM CUCTEMBI 3apsAJI0B, PACTIPEACIEHHBIX B IPOCTPAHCTBE)
(JTaboparopuas padoTta)
3. 3amuTa naboparopHoit pabotsl Ne3: «Pacyér nmepexoaHoro mporecca B IeKTPUIECKOM
I[N C COCPE0TOUYCHHBIMHE MTapameTpamMmu» (JlabopaTopHas padora)
4. 3auura naboparopHoil paboTel Ned: «Pacuér nepexoaHoro mnporecca B 3IeKTPUIECKOH
IIEMHU ¢ pacupeneIéHHbIME mapaMeTpaMuy (JIaboparopHas padota)
5. 3ammTa pacu€THOrO 3afanus: «Pacdy€r u aHaIn3 JIEKTPUUECKUX MOJIEH B H30JSAMOHHBIX
KOHCTPYKIUSAX YCTAHOBOK BBICOKOT'O HallPsDKEHHUS € Ta30BOM u3ossiuuein» (PacuerHo-
rpaguydeckas pabora)
6. Kontponbnas padota: «Pemienne mTuHEHHBIX U HETUHEWHBIX YPAaBHEHUN U UX CHCTEM)
(KonTponbHas padota)
7. Tect: «MaTeMaTndyecKoe MOJAEIUPOBAHUE, TIOHITHE, 3a1a4d U CXEMa BBIYMCIUTEIBHOTO
sKcriepuMenTa, ero mecto B TOBH» (TectupoBanue)

BPC aucuunjanubl

2 cemectp
Beca kOHTpOIBHBIX MeponpusTHii, %o
Paznen aucuumuimabl MHnexc KM- | KM- | KM- | KM- | KM- | KM- | KM-
JieI AUCLL KM 1 ; 2 . : : )

Cpox KM: 2 3 5 8 12 16 16

Baenenue B MaremaTuueckoe
MozaenupoBanne B TOBH u BBOT

BBenenue B MaTeMaTuueckoe
mozaenupoBanre B TOBH u BBOT

Metobl pelieHus: TUHEUHBIX U HEIIMHENHBIX
YpPaBHEHUU U UX CUCTEM




Metoibl pelieHust TUHEMHBIX U HEIMHEHHBIX
YPAaBHEHUN U UX CUCTEM

OCHOBBI pelICHUS HEIMHENHBIX 3a1a4
MaTE€MaTU4YeCKOro NpOrpaMMHUPOBAHUS

OCHOBBI pelleHUs HETMHEWHBIX 3a71a4
MaTeMaTUYECKOr0 MPOrPaMMUPOBAHHUS

[TpuOnm>xEHHOE BBIYMCIIEHUE ONPEAETIEHHBIX
WHTErpaJIoB (DYHKIIMI OJTHOW MepeMEHHOU

[TpuOnm>xEHHOE BBIYMCIIEHUE ONIPEAETIEHHBIX
WHTErpaJIoB (DYHKIIMI OJTHOW MepeMEHHOU

Yucnennsle MeTOIbI pemieHus 3a1aun Komm
JU1s1 OOBIKHOBEHHBIX TU(PepeHITHATBHBIX
ypaBHEHUI

YucneHHble METObI pereHns 3anaun Komm
JUIs OOBIKHOBEHHBIX ] depeHnnatbHbIX
ypaBHEHUU

JuddepeHnmranbabie ypaBHEHUS B YaCTHBIX
MIPOU3BOAHBIX U UX NpuMeHenue B TOBH u
BBOT

Juddepenumanbable ypaBHEHHs B YACTHBIX
IPOU3BOJHBIX U UX npuMeHeHue B TOBH u
BBOT

HNuTerpanbabie METOIBI pacuéra
AIEKTPUYECKUX TOJIEH

HNuTerpanbabie METOIBI pacuéra
AIEKTPUYECKHUX TOJIEH

Bec KM:

10

20

10

10

10

10

30

$O6m1as yacts//11s1 MPOMEKYTOUHON 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

IK-1 N-3nk1  HdemoncTpupyer | 3HATh: Tect: «Maremaruyeckoe MOAEIUPOBAHNE, IOHATHUE, 331a4U U CXEMa
3HAHUS u YMEHHUS | IOHSATUE, OCHOBHBIC 3TAIbI U | BBIYMCIUTENBHOIO IKCIIEpUMEHTa, ero mecto B TOBH» (TectupoBanue)
pa3pabaThiBaTh U | CPEICTBA MPOBEICHUS Kontponbnas padota: «Pemienne TuHEHHBIX U HETUHEHHBIX YpaBHEHUN U
HCII0JIb30BaTh METO/Ibl | BBIYUCIUTEIBHOTO ux cucrem» (Kontponbnas padota)
YHUCJIEHHOTO JKCIIEPUMEHTA, KaK 3amura maboparopHoil padoTel Nel: «OnTuMu3anus mapaMeTpoB CUCTEMBI

MOJICJIMPOBAHUS B HAYUYHBIX
HCCICAOBAaHUAX B 00JaCcTH
BBICOKOBOJIBTHBIX
ANEKTPOTEXHOIOT U

COBPEMEHHOI'0 METO/1a
HCCIEeN0BaHUs
ANEKTPOPUZUYECKUX
IIPOLIECCOB B TEXHUKE
BBICOKUX HaIPSKECHUN
YUCJICHHBIE METO/bI
peuieHus 3ana4y
MaTeMaTH4eCKOro
[IpOrpaMMHUPOBaHUs,
BBIYHMCIICHUS ONIPEEIEHHBIX
UHTETpajoB (QyHKINH,
pELIECHHS TUHEUHBIX U
HEJIMHEUHBIX YPABHEHUN U
UX CUCTEM, IPUMEHSIEMBIE
IIPU BBINIOJIHEHUH
BBIYMCIIMTEIIBHBIX
JKCIIEPUMEHTOB
XapaKTEpHbIE
MaTeMaTUYECKUE MOJIEIN
aneKkTpudeckux nened YBH,

JIEKTPOJIOB IIPU OMOIIY YUCIEHHBIX METOJ0B MaTeMaTHUECKOTO
nporpamMmMupoBanus» (Jlaboparopnas pabora)

3amura 1aboparopHoi paboThl Ne2: «PacuéT noteHuuana u
HaANPsHKEHHOCTHU SJIEKTPUYECKOTO TIOJIS 3aJaHHON CUCTEMBI 3apsIOB,
pacripesien€HHBIX B mpocTpaHcTBe» (JlabopaTopHas pabota)

3ammra naboparopaoi padboTsl Ne3: «Pacuér nmepexoHOrO Mpoiiecca B
JIEKTPUUYECKON IIENH ¢ COCPeA0TOYCHHBIMU TapameTpamu» (JlaGopaTopHas
pabora)

3amura 1aboparopHoi paboThl Ne4: «PacuéT nepexoiHOro nporiecca B
ANEKTPUYECKON LIETN ¢ pacnpeaes€HHbIMU apameTpaMu» (JlabopaTopHas
paborta)

3amuTa pac4€THoro 3aganus: «Pacyér u aHaiu3 3JIEKTPUUECKUX MOJIEeH B
M30JIALMOHHBIX KOHCTPYKIMSIX YCTAHOBOK BBICOKOT'O HAIIPSKEHUS C
ra3zoBoi uzossiuein» (Pacuerno-rpaduueckas padora)




METOABI JUCKPETU3ALUU
3TUX MOJEIEH U
BBIYUCIIUTEIIbHBIC
QJIITOPUTMBI pacuéra TOKOB U
HaIIpsDKEHUN B HUX, KaK
UHCTPYMEHTOB,
IIO3BOJISIOIIHX
IIPOrHO3MPOBATh CBOWCTBA U
noseneHne YBH
MaTEMaTHYECKUE MOJIEIH U
IIPUMEHSAEMBIE I UX
JUCKPETU3ALNH
HMHTETPAJIbHBIC YUCIICHHBIC
METO/IbI, TO3BOJISIIOIINE
BBIYUCIIITH IAPAMETPHI
INEKTPUYECKUX TTOJIEH
3JIEKTPOIHEPreTUUECKUX U
anekTpopuznyeckux YBH
YMers:

CTaBUTb 3a1a4U
HCCIIeI0OBaHMs, BHIOMPATh B
COOTBETCTBUU C HUMU U
HCIIOJIb30BaTh YUCIICHHBIE
METOBI PEIICHUS 3a1a4
MaTeMaTH4eCKOro
IIPOrpaMMHUPOBAHMSI,
BBIYHMCIICHHS OTIPEIEIEHHBIX
UHTETpajoB (QyHKINH,
pEILIECHHS TUHEUHBIX U
HEJIMHEUHBIX YPABHEHUN U
UX CUCTEM, IPUMEHSIEMBIE
IIPY BBIIIOJIHEHUU
BBIYMCIIMTEIIBHBIX




3KCIIEPUMEHTOB
dhopmynupoBaTh
MaTeMaTUYECKUE MOJIEIN
JIEKTPUUYECKUX LIEeneH C
COCPENOTOYEHHBIMH U
pacrpeneeHHbIMU
apaMeTpamu, IPUMEHSTh
METOJbI UX AUCKPETU3ALNU
JUISL YUCIIEHHOTO
onpeJeseHUsl TOKOB U
HaIIpsHKEHUH B LEIAX C
LIEJIBIO IPOTHO3UPOBAHUS UX
CBOWCTB U MTOBEJICHUS
(dhopMynupoBath
MaTeMaTUYECKUE MOJIEIIH,
[IPUMEHATh UHTETPAJIbHbIC
YUCJICHHBIE METO/IBI JUISl UX
JUCKPETU3ALUU U
peanr30BbIBATh UX B BHJIE
nporpamm st OBM s
pacdéra mapamMeTpoB
JJIEKTPUYECKUX TOJIEN
3JIEKTPOIHEPTrETUUECKUX U
anekTpodusznueckux YBH ¢
LIEJIBIO TIPOTHO3UPOBAHUS UX
CBOWCTB U ITIOBEJICHUS
paccUuTHIBaTh,
AHaJIM3UPOBATh U
peryJnpoBaTh
AJIEKTPUYECKUE T1OJIS
AJIEKTPOIHEPTrETUUECKUX U
anekTpodusznueckux YBH ¢
LI€JIBI0 OTPAHUYEHUS




BO3JEUCTBUS UX MOJIEH HA
HACEJICHUE U TepCoHal




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect: «MaTeMaTHUYECKOE MOAC/IMPOBAHUE, IIOHATHE, 3a/1aYH U CXEMaA
BBIYUC/IIUTEJIBHOI0 SKCIEPUMEHTA, €0 MECTO B TOBH»

®opmbl peanauzanuu: [luceMennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa npoBeaeHusi KOHTPOJIbLHOI0 MepPONPUATHs: BapuaHT 3a1anus BbIAAETCS CTYIEHTY B
aynutopuu (otmpasisiercs nourod OCIII). CtyaeHT noAroTaBiIMBaeT MMCbMEHHBIA Pa3BEPHYTHIM
OTBET U ca€T Ha MPOBEPKY IpernoaBaTelnto (oTnpasiser ¢pororpaduio WK CKaH 3a/laHus MOYTON
OCDOII). Bpems BeinonHenus - 60 MUHYT.

Kparkoe conepxkanue 3aianus:
Tect BKIIFOYAET B CeOS TP Pa3TUIHBIX BOIIPOCA, 0OXBATHIBAIOIIHX CIICTYIOIIHE TEMBI:
1 MaTeMaTtrdeckoe MOJEIUPOBAHUE U BEIYMCIIUTEIBHBINA SKCIIEPUMEHT, UX POJIb B PA3IUYHbBIX
obnactax TOBH u BBOT;
2 Jluddepenunanbable ypaBHEHUS B YaCTHBIX IPOU3BOIHBIX U (DOPMYIHUPYEMBIE C UX
HCIIOJIb30BaHUEM THITHYHBIC MATEMATHUECKAE MOJICITH JCKTPOYU3NISCKHUX TPOIIECCOB B
TOBH u BBOT;
3 Cxema BBIYUCIUTEIHHOTO SKCIIEPUMEHTA;
4 BbIYKCIUTENIbHBIN aITOPUTM;
5 TpeboBaHMs K BHIYUCIUTEIBHBIM METO/IaM;
6 IlorpemHoCTH OKPYIJIEHHS BEUIECTBEHHBIX YMCEI B KOMIIBIOTEPE, HAKOIJICHUE TaKUX
MOTPEIIHOCTEN U €ro BIMSHUE HA CBOMCTBA BBIYMCIUTEIBHBIX METO0B.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: MOHSATHE, OCHOBHBIC STaIlbl
u cpencTBa MIPOBEICHUS
BBIYHCIIUTEIILHOTO DKCIIEPUMEHTA,
KaK COBPEMEHHOTO MeToJa
MCCJIEIOBAHMUS
ANEKTPOPUZNYECKUX TPOIECCOB B
TEXHHUKE BBICOKUX HANPSHKCHUN

1.YUto Takoe BHIYMCIUTENbHBIN 3KCIIEPUMEHT?
Ilepeuncnure ero 3Tamnsl, NPUBEAUTE NPUHIUITHAIBHYIO
CXEMY BBIYUCIIMTEIBHOIO SKCIIEPUMEHTA.
OxapakTepu3yiTe MECTO BEIUUCIUTEIBLHOTO
skcniepumenTa B TOBH.

2.Y10 Takoe BBIYMCIUTENBHBIN anroputM? B uém
3aKJIF0YAETCs TIOHATHE €r0 YCTOWYUBOCTH?
3.Ilepeuncnure n 0XapakTEpU3yHTE MOIPELIHOCTH,
BO3HHUKAOIIKE B XO/€ PEATU3aLUH BBIYUCIUTEIBHOTIO
aJIropuTMa.

4.Yt0 Takoe BHIYMCIUTENbHBIN 3KCIepUMEHT? KakoBbl
ero atamnbl? KakoBo MECTO BBIYMCINUTENBHOIO
skcniepumenTa B TOBH?

5.Yto0 Takoe uncnenHslii Mmeron? KakoBa poib BeIOOpa
YUCJIIEHHOTO METO/Ia B BBIYMCIIUTEIIBHOM SKCIIEPUMEHTE?
6.Chopmynupyiite TpeOOBaHUS, IPEIBIBISIEMbIE K
YHUCJIEHHBIM METO/IaM U BBIYUCIUTEIbHBIM aITOPUTMaM.
7.3anuimunTe U MOSCHUTE MATEMaTUYECKYIO MOJEIb
BHEIIHEHN 00J1aCTH YHUIIOJISPHOTO KOPOHHOTO pa3psja.
8.3anuiuTe U MOSICHUTE MaTEMaTUYECKYIO0 MOJIEb
MIEPEXOTHOTO IIPOoLIecca 3apsIKU KOHIEHCATOpa Yepe3
IIOCJIEZI0BATEIBHO COEIMHEHHBIE C HUM MHIYKTUBHOCTb U
COMPOTHUBIICHUE TIPH MOIKIt0oYeHnH B 1ienb JJC.




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuku 6bInoIHeHusA 3Hanus: TecT cCYuTaeTcsl BBINOIHEHHBIM Ha OLIEHKY
«OTIMYHO» €CIIM BBIIIOJHEHBI CIIEIYIOIINE YCIOBUS: - IaHbl IPaBUJIbHBIE OTBETHI HE MEHEE YEM Ha
90% BOIIPOCOB TeCTa, UCKIIIOYAst BOIPOCHI, HA KOTOPBIE CTYAEHT JI0JIKEH AaTh CBOOOJHBIN OTBET; -
Ha BCE BOIIPOCHI, PEATOIAraoIue CBOOOIHBIN OTBET, CTYIEHT JaJl IPaBUIBHBIN U TOJIHBII OTBET.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu 8blnoaHeHust 3Hanus: TecT cCuuTaeTcsl BBITOJTHEHHBIM Ha OLEHKY
«XOpOIIIOY» €CITU BBIMOJTHECHBI CIEAYIONUE YCIOBHS: - JaHBI MPABUILHBIC OTBETH HE MEHEE YeM Ha
75% BOMPOCOB TeCTa, UCKIIF0Yasi BOMPOCHI, HA KOTOPBIE CTYIEHT JO0JKEH JAaTh CBOOOHBIN OTBET;
Ha BCE BOIPOCHI, MPEATOIAral0NIe CBOOOIHBIN OTBET, CTYICHT JaJl MPAaBUIBHBIA OTBET, HO
JOMYCTHII HE3HAYUTENIbHBIC ONTHOKY U HE TI0Ka3aJl HEOOXOJMMOH ITOJTHOTHI.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu 8blnoaHeHus 3Hanus: TecT CUuTaeTcsl BBITOJTHEHHBIM Ha OLEHKY
«Y IOBJICTBOPUTEIILHOY €CJIH BBITIOJIHEHBI CIICAYIOUINE YCIOBUS: - JJAHBI PABUIIbHBIC OTBETHI HE
MeHee yeM Ha 50% BOIMPOCOB TeCTa, UCKITIOYasi BOIPOCHI, HA KOTOPBIC CTYICHT JIOJDKEH J1aTh
CBOOOJTHBIN OTBET; - HA BCE BOIPOCHI, MPEIOJIAratoniie CBOOOIHbINA OTBET, CTYJCHT Jajl
HENIPOTUBOPEUYMBBINA OTBET, WIH IIPH OTBETE JIOMYCTUII 3HAYUTEIIBHBIC HETOYHOCTH M HE TIOKa3aJT
MOJTHOTHI.

KM-2. KonrpoJbHas padora: «Penienue JJMHEeHHbIX M HeJIMHEHHBIX YPABHEHUH M UX
cucrem»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobHOro Meponpusitusi: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa npoBegeHusi KOHTPOJbLHOr0 Meponpusitusi: [IpoBoauTtcs B nmuceMeHHOW (hopme B
BUJIC M3JI0’KEHMs Pa3BEPHYTOTO0 OTBETAa Ha BONPOCHI 3a1aHus. Bpems Ha moarorosky oreera — 60
MUHYT.

Kpatkoe conepxanue 3agaHus:
KonTponbHas paboTa cOCTOUT U3 ABYX 3a7au U MOCBAILEHA METOAaM PEIlIeHUs TUHEWHBIX U
HEJMHEWHBIX YpaBHEHUN U UX CUCTEM. PaccMaTpuBaroTCs Takue TEMBI, KaK:
1 Pemenue cucrem nuHelHbIX anredpandeckux ypasHenuit (CJIAY);
2 IIpsimeie MeTonbl pemenus CJIAY;
3 Meton 'aycca uncnennoro pemenus CJIAY u ycioBus ero npuMEHUMOCTH;
4 O6ycnoBnennocts CJIAY u ycroitunBocTh e€ pemenus. Ynucno 00yclIoBIEHHOCTH;
5 Bnusinue norpeurHocreit okpyriaenus npu pemenun CJIAY metonom [Maycca;
6 MeToapl peryispu3anuu;
7 UtepanmonHneie Metoapl pemieHust CJIAY u ycloBHs X CXOIMMOCTH;
8 UTepalinoHHbIE METOBI PEILIEHUS HEIMHENHBIX YPAaBHEHUM U UX cucteM, meroa HeroTtoHa 1-
ro NMOpsAJAKAa TOYHOCTH U €r0 CXOUMOCTb.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: YUCJICHHBIE METOJIbI 1.Meton I'aycca s penieHust CUCTEM JIMHEMHBIX
pelIeHus 3aJad MaTeMaTU4eCKOIo anreOpandecKnx ypaBHEHUH.

MpPOrpaMMHUPOBAaHUsI, BBIYUCICHUS 2.Meton SIxobu 115 peneHus CUCTEM JTMHEHHBIX
OIpeIeIEHHBIX UHTErPAJIOB ayire0panyecKnX YpaBHEHUH U YCIOBHE €ro CXOAMMOCTH.
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GYHKIMHA, pENICHHS JIMHEWHBIX |
HEJIMHEHHBIX YpPaBHEHHM U HX

3.Meton 3eiinens i pelIeHUs] CUCTEM JIMHEHHBIX
anreOpanvdeckuxX ypaBHEHUU U YCIOBHE €r0 CXOAMMOCTH.

CHUCTEM, pUMEHSIEMbIE npu 4.Meron BepXHeW pelakcaluu AJisl PeleHUs] CUCTEM
BBITIOJIHCHUH BBIYHCIIUTENbHBIX JMHENHBIX anreOpanyecKux ypaBHEHUM U yCIIOBUE €T0
JKCIIEPUMEHTOB CXOIMMOCTH.
5.00yCOBIEHHOCTh CUCTEMBI JTMHEHHBIX
anreopandeckux ypaBHeHuit (CJIAY) n ycToWunBOCTD €€
peuienus. Yucno o0ycioBIEHHOCTH.
6.1lonsiTHE O perynsapu3alui CUCTEMbI JTMHEUHBIX
anredpanvyeckux ypaBHEHUH.
7.MITepalluOHHBIE METO/IbI PEIIEHUS HETMHEUHBIX
ypaBHEHUH U uX cuctem, Meto]l Herorona 1-ro nopsaka
TOYHOCTH U €r0 CXOJUMOCTb.
YMers: CTaBUTH 3a1a4u 1.Pemnte metonoM 'aycca cienyroniyro cuctemy
UCCJIeIOBaHMS, BBIOMpATH B JTUHENHBIX anreOpanyecKux ypaBHEHHUIA:
COOTBETCTBUU c HUMU u

WCIIOJIb30BaTh YHUCICHHBIE METOMAbI
pelieHus 3ajad MaTeMaTH4EeCKOro
IIPOrPaMMUPOBAHHUS, BBIYMCIICHUS
OIIpEeACIIEHHBIX HHTErpajioB
byHKIMHI, pelieHus JMHEWHBIX U
HEJIMHEHHBIX YPaBHEHHMM U HX

CHUCTEM, IMIPUMCHACMBIC IIpu
BBITIOJTHCHHUH BbIYUCINUTCIIBHBIX
OKCIICPUMCHTOB

Sxq+dxy+2x3=20.
4.‘1’1_1'[}353_5.‘{3:15.
2I1_5I1+5I3=1{}.

2.Haiinute metogoM HproTOHA KOpEHb HEJIMHEHHOTO
ypaBHEHUS:

F(x)=xxIn(x)-1=0

Ha oTpe3ke: 0 <X <2.

Ykazanue: 3anaiitech HadanbHBIM NPUOIMKEHHEM X = 1
u e =0,01.

3.Pemmte utepanioOHHBIM METOJIOM 3eH st
CIIEYIOIIYIO CUCTEMY JIMHEWHBIX anreOpandeckux
YPaBHEHUN:

J :{-1_—1'1[-"I+LT3_ i 0
4.‘1’1_1'[11’3_5.1’3:15.

2I1_5I1+5."1’j:=1'[:|'.

Ykazanue: 3anaiitech HaYaTbHBIM PUOTMKCHUEM X, =
4,x, = —1,x3 = 2ue = 0,01.
4 Haiinute metonoM Hpr0TOHA KOPEHb HETMHEHHOTO
YpaBHEHUSA:

F(x) = xxsin(2x-1) - 1/2=0

Ha oTpeske: 0,5 < x <1,0.

Ykazanue: 3apaiitech Ha4aaIbHBEIM HpI/I6JII/I)KCHI/IeM X=
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| 05u £=0,01

Onucanue MKAJbI OICHUBaAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoanenusi snanus: KoHTpoJibHas padoTa CYUTACTCs BBIIIOJTHESHHON
Ha OLIEHKY «OTINYHOY», €CIIU CTYJACHT MPABUIHHO BHITIOIHIII IPAKTHYECKOE 3aJaHue (3aJaHMs ) U
ITOKa3aJl MPY OTBETE Ha BOIMPOCHI, YTO BJIaJICET MAaTECPHUATIOM U3y4aeMOH JUCIHUILIMHBI, CBOOOIHO
MIPUMEHSIET CBOU 3HAHUS JIJIsl OOBSICHEHMS PA3IIUYHBIX SBICHUH U PEIICHUS 3a]1a4.

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinonenus 3nanus: KOHTponbHas paboTa CYMTASTCSI BHITIOJTHEHHON
HAa OILICHKY «XOpOIIO», €CIH CTYACHT MPABIILHO BBITOJHUI MPAKTUYECKOE 3a/1aHue (3a/1aHUs) U B
OCHOBHOM IPaBHJILHO OTBETHJI HA BOIIPOCHI, HO JIOMYCTHII ITPH ATOM HENIPHHIUITHAIBLHBIC OIIHOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku epinoneHus 3uanus: KoOHTponbHas paboTa CYMTASTCs BHITIOTHEHHON
Ha OICHKY «Y JOBJICTBOPUTEIILHOY, €CIIA CTYACHT B OTBETaX Ha BOMPOCHI IOMYCTUII CYIIECTBCHHBIC
OIIMOKH, a TAK)KE HE BBIOJIHUI MPAKTUYECKOE 3a/IaHue (3a/1aHUs), HO HAMETHJI IPABHIILHBINA Ty Th
€ro BBITIOJTHCHUSI.

KM-3. 3amuTa 1a6opatopHoii padotrsl Nel: «OnTumMu3anus napaMeTrpoB CUCTEMbI
3JIEKTPOJA0B NP MOMOIIU YMCJIEHHBIX METOI0B MAaTEMAaTHYECKOI0 NPOrPaMMHUPOBAHUS

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpoILHOrO MeponpusTus: Jlaboparopnas padora

Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBegeHusi KOHTPOJbLHOro MeponpusaTusa: [IpoBoaurcs B nucbMeHHON (opme B
BUJIC M3JI0’KEHMs Pa3BEPHYTOT0 OTBETAa Ha BOMPOCHI 3a/1aHus. Bpems Ha moarorosky oreera — 60
MUHYT.

KpaTkoe conep:kanue 3a1aHus:
Tema: «OnTUMH3aLUS TAPAMETPOB CUCTEMBI HJIEKTPO/IOB TP ITOMOIIM YHCIEHHBIX METOIOB
MAaTEMAaTUYCCKOr'0 MpOrpaMMHUpPOBAHUSA.

1. SAJAHUE HA ITPEABAPUTEJIBHVYIO ITIOAI'OTOBKY

1. O3HaKOMBTECHh C METOAMKON pacuéra NEeKTPUUECKUX MOJIEH TOHKUX MPOBOJHUKOB KPYTOoro
CEYCHMUS.

2. O3HaKOMbBTECH C METOJMKOM pelIieHus 3a/1a4 0e3yCIOBHON ONTUMHU3AIUU METOOM
HprotoHa 2-ro nmopska.

3. CocTaBbTe MaTeMaTUYECKYIO MOJIEIb PelIaeMoit 3a1auu, chopMyTHpPOBAHHON HUXKE B
paznene «MHIMBUAYaIbHbBIE BADUAHTHI 3aTaHUI.

4. Ha 6a3e mocTpoeHHOW MaTeMaTH4eCKONH MOJIETH ONPEISIIUTE IENeBYI0 (QYHKIUIO U
OTpaHUYECHUA 3aaUH.

Ykazanue. Bapuanm 3a0anus evloupaemcs 6 pazoene 3 6 coomeemcmeuu ¢ HOMepom
Opueaowi.

2. 3AJIAHUME HA BBITIOJTHEHUE JIABOPATOPHOM PABOTbI

1. Pa3zpaboraiiTe BEIUMCIUTENBHBIN alTOPUTM OTBICKAHUS SKCTpEMyMa IeJIeBOM (DyHKIIMH,
3aMyUCaHHOM B pe3yJbTaTe BBIMOJIHEHHUS MPEIbIYIIEro MyHKTa 3a1anus, MmetogoM HeroToHa 2-
ro MopsAJKa.
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2. Peanu3yiite pa3paO0oTaHHBINA BEIYUCIUTEIbHBIN aJTOPUTM PEIICHUS TOCTaBICHHOM
ONTHMU3ALMOHHON 3a/1a4yM Ha KOMITbIOTEpE B BUE porpamMmsl B cpeae MATLAB.

3. BoimonHUTE ¢ €€ MOMOIIBI0 HEOOXOIMMBbIE PACUETHI B COOTBETCTBHH C BHIOPAaHHBIMU
BapHaHTAMH 3aJaHU.

4. ITonroToBbTe OTYET O MpOAETaHHON padoTe. OTYET JOKEH CONEPKATh: TUTYIIbHBIH JIHCT,
3aJlaHu€e, ONIMCAaHNE MaTEMaTH4YECKON MOJIEIIH, IPUHATON JJI PELIEHUS 3a1a4u, BBIBOJ
1eNIeBOM (DYHKIMU, BBIYMCIUTEIBHBIN aJTOPUTM OTBICKaHHA €€ SKCTpeMyMa LeJIeBOH (DyHKITHH
metonaMu HeroToHa 2-ro nopsiaka, rpaduk 1eneBoi (yHKIMHU, TpadUK, XapaKTepU3yrOIui
CX0IMMOCTb MeToAa HproTOHA IIpH pelieHny KOHKPETHOM 3a/1a4u, IPOrpaMMy €€ peLlIeHHUs B
cpene MATLAB.

Ykazanusa.

1. Ilpedenvroe pacxosicoenue nociedo8amenbHblX NPUOIUNCEHUL K peulenuio 3a0ayu
0e3yCc06HOU ONMUMUSAYUU 8 YCTOBUAX CXOOUMOCTIU UMePayuti NPUHUMAEMCS PABHLIM € =
107°.

2. Kaowcowlii cmyoenm 8vblnoiHsem u npeocmasisiem K sauume UHOUBUOVAIbHbLL OMUYEm,
8LINOIHEHHBIU 8 cOomeemcmauu ¢ 3adanuem. Omuém npedcmasisnemcs 8 neuamHotul hopme;
8bINOIHAMb OMUEMBL TUULL 8 INEKMPOHHOU (hopMe HeOONYCMUMO.

3. UHIVBUY AJIbHBIE BAPUAHTBI 3A JAHWUI

3.1. Bapuanrt 1

PaccuuTaiite 3HaueHue paccTossHUs d MEXy TPOBOJIAMH PACHICIIIEHHOH (a3bl
TPEXITPOBOHON BO3AYITHOW JIMHHUHU AJIEKTporiepeaadu (puc. 1) ¢ HOMUHAIBHBIM HAMPSKCHHEM
Unom=330 kB, oTBeuaromiee TpeGOBaHNI0 MUHUMU3ALUN HAaNOOIBILIErO 3HAYCHHUSI
HaNpPsHKEHHOCTH JICKTPUIECKOTO OIS Ha TIOBEPXHOCTH MpoBoa. Da3kl pacuieniieHsl Ha 2
cocrapisitonue paanycom 15=0,015 m (puc. 2). Paccrosinre Mex 1y HUMHU paBHO a=7 M, a
BbICOTA MX TojBeca — h=8 M. Pacuér BEIOTHACTCS B TIPEIIOI0KEHHH, YTO MAKCHMAITLHOE
HaANpPsDKEHUE TPUIIOKEHO K LIEHTPaTbHOU (paze. 3eMIl0 MOKHO CUHTATh UIEalbHO
MIPOBOJISIIIEH, a €€ MMOTEHIIMAN — PABHBIM HYITIO.

¥y
\:!I 'm/2 |'E l.-|| = I'.||' 2

i

Figure 1 Puc. 1. K pacuéTy aneKTpuyecKkoro nossa TPEXNPoBOAHOW BO3AYLUHOW IMHUM 3N1EKTPOoNnepeaadm

b b

aw aw

- "

Figure 2 Puc. 2. K pacuérty aneKTpuyeckoro nons ogMHo4YHoro ¢pasHoro NposoAa, paclenaéHHoro Ha 2 cocraBnslowme

3.2. Bapuant 2

Paccuuraiite 3HaueHne paccTosiHUS d MeX 1y MPOBOIaMHU PACUIETNIEHHON (a3bl
TPEXTPOBOJHOMN BO3IYLIHOM JIMHUM AJIeKTporniepeaayn (puc. 1) ¢ HOMUHaAJIBHBIM HaNpsKEHUEM
Unom=500 kB, oTBeuaromee TpeOOBaHUIO MUHUMHU3AIIUN HAUOOJBIIIETO 3HAYCHUS
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HaNpsUKEHHOCTH AJIEKTPUYECKOTO I10JI Ha IOBEPXHOCTHU NpoBoja. dasel paclieuieHsl Ha 3
cocrapmsitonue paguycom 1,=0,02 M (puc. 3.a). PaccTosHre Mex 1y HUIMH paBHO a=8 M, a
BbIcOTa UX nojBeca — h=10 m. Pacuér BrImoHACTCS B IPEANIOIOKEHUH, YTO MAKCUMAIBHOE
HANPSDKEHUE TPUIIOKEHO K HEHTPATBHOU (pasze. 3eMilto MOKHO CUUTATh UICaTbHO
IPOBOISIIICH, a €€ MOTCHIIMA — PABHBIM HYITIO.

a) )

Figure 3 Puc. 3. K pacuérty anekTpuuyeckoro nons oguHo4Hoi ¢asbl, pacwenséHHoi Ha 3 (a) u Ha 4 (6) cocTaBnsoWwme

3.3. Bapuant 3

Brruncnute 3naueHne paccTosHUS d MEXTy MPOBOIaMU PAaCHICTUIEHHON (ha3bl OMMOISIPHON
JBYXIIPOBOAHON BO3IYITHOW JIMHHUHU AJIEKTponepenauu (puc. 4), yaoBIETBOPSIOLIEe
TpeOOBAHNIO MUHUMH3AIIMN HAMIPSKEHHOCTH SJIEKTPUUYECKOTO OISl HA TOBEPXHOCTH IIPOBO/IA.
®da3pl paciieryieHsl Ha 4 coctaBisitonue paauycom 15=0,02 M (puc. 3.a). K npoBogam BJI
npunokeHno Hanpstkenne U=1250 kB. Paccrosinue mexny dasamu paBHO a=8 M, a BRICOTA UX
nozBeca — h=10 M. 3eMiII0 MOXKHO CYMTATh UCABHO MPOBOIALICH, a €€ MOTEHIIHAN — PAaBHBIM
HYIIIO.

1]

Figure 4 Puc. 4. K pacuéTy aneKTpuyeckoro nossa 6unonspHoii BO3AyLIHON AMHUU 3NEKTponepeaaum

3.4. Bapuanr 4

Onpenenure 3HAYCHUE pAJRyca 1, OJUHOYHOTO MPOBOA OUTIONIIPHON ABYXIIPOBOTHOMN
OIIMHOBKY (puc. 4), yA0BIETBOpstoIIee TPEOOBAHUIO MAKCUMHU3AIIMU HAYAIBHOTO HATIPSKEHUS
BO3HUKHOBEHHUS KOPOHHOTO pa3psa Ha TOBEPXHOCTH MPOBOJIA. 3HAUCHHUE HAYATLHOM
HanpsHkEHHOCTH 1ot Ey Beruucisiercss B B/cm o popmyie:

Eo (79)=24.5 10% X3 [1 + 0,65

r7e 0 — OTHOCUTEIbHAS MIIOTHOCTH BO3/AyXa (B JaHHOM ciiydae 0=1), a 3HaueHHe

Ty U3MepsieTcsl B caHTUMeTpax. PacctosiHre Mex 1y mpoBoJgamMu JIMHUM paBHO a=0,5 M, a
BBICOTA UX ToABeca — h=5 M. 3eMITt0 MOYKHO CUHUTATh UICATLHO MPOBOIAIICH, a €€ TOTEHITHA
— PaBHBIM HYJIIO.

3.5. Bapuant 5

Brraucnute BoicoTy h mozBeca TpoCOBOTO AMEKTPOCTATUYECKOTO 3KpaHa (puc. 5), KoTopas
yIOBJIETBOPsUIA OBl TPEOOBAHUIO MUHUMH3AIIUU HAMIPSKEHHOCTH TOJIS B pACYETHOM Touke M.
OKpaH 3a3eMJIEH U COCTOUT U3 2 TpocoB paguycoM 15=0,01 M, paccTosiHHE MEKTY KOTOPBIMH
paBHO a=1 M; hy=1,8 M. Hanps»keHHOCTh BHEIITHETO JIEKTPUICCKOTO ITOJISI, OTHOPOJIHOTO B
OTCYTCTBHE dKpaHa, paBHa Ey=10 kB/M. 3eMi110 MOKHO CUMTaTh HeaIbHO poBoasiIei. Ee
noTeHIuan (1, COOTBETCTBEHHO, MMOTEHITMAI DKPaHa) TOJaraeTcsi paBHBIM HYJIIO.
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Puc. 5. K pacuety nosist o TpoCOBBIM IEKTPOCTATUYECKUM IKPAHOM U3 2 TPOCOB

3.6. Bapuant 6

Haiinure paccrosiHue a Mexay Tpocamu 3JEKTPOCTaTHUECKOro IKpaHa (puc. 6), KoTopoe
YIIOBJIETBOPSUIO OB TPEOOBAHUIO MHHUMU3AIMH HATIPSHKEHHOCTH TIOJIS B PaCYETHOM Touke M.
DKpaH 3a3eMJIEH U COCTOUT U3 3 TpocoB paguycoM 7,=0,008 M, BbICOTa 1MOJBECa KOTOPHIX
paBHa h=4 m; hy=1,8 M. HanpspkeHHOCTh BHEIITHET O 3JIEKTPUUECKOTO MO0JIs, OJHOPOJIHOTO B
OTCYTCTBHE JKpaHa, paBHa Ey = 15 kB/M. 3eMiro MOKHO cUMTaTh MACATBHO MpoBoasmieh. Ee
NOTEHIMAN (M, COOTBETCTBEHHO, TIOTEHIIMA SKPaHa) MOJIaraeTcsl paBHBIM HYIIIO.

Figure 5 Puc. 6. K pacueTty nons noa TpocoBbiM 3/IEKTPOCTAaTUHECKUM IKPAHOM U3 3 TPOCOB

KoHTpoJibHBbIE BONIPOCHI/3a1aHUA:

3HAaTh: YHUCJICHHBIE METOBbI
pemeHus 3a1ad MaTeMaTU4YeCKOro
[IPOrpaMMUPOBAHUs, BBIYUCICHUS
OIPEIENIEHHBIX HHTETPAIOB
(GyHKUUH, peleHus JHUHEHHBIX U
HEJIMHEHHBIX YPaBHEHHM U HX

CHUCTEM, MMPUMCHSACMBIC pu
BBITIOJTHCHHUH BBIYUCINUTCIIBHBIX
9KCIICPUMCHTOB

1.ChopmynupyiiTe 00IIyI0 TOCTAHOBKY 334a4n
MaTeMaTHYeCcKoro mporpamMmmupoBanus. B uém cocrout
paznuure Mexly 3aJjauaMy YCIIOBHOM M 0€3yCI0BHOM
OTNITUMU3AIINH?

2.B uém 3akioyaroTcs 0COOEHHOCTH peIeH s 3a/1aun
MaTeMaTHYeCKOro IporpaMMHUpPOBaHUs C
OTPaHUYEHUSIMH B BUJIE PABEHCTB U B BUJIE HEPABEHCTB?
3.Ilepeuncnute OCHOBHBIE 3Talbl PEIIEHUS 3aa4
MaTEMaTHYECKOTr0 IPOrpaMMUPOBaHUS.

4.]1ns yero npenHazHadeH meron Jlarpanxa? [osicuure
€r0 OCHOBHBIE IIOJIOKEHUS.

5.Chopmynupyiite oOmuU MOAXO K YHCICHHOMY
pelIeHHIO 3a/1a41 O€3yCIOBHON ONTUMH3AIIHH.

6.Kak BBITIOTHAETCS YUCIEHHOE PENIEHUE 3a0a4K
0e3ycIIOBHON onTUMH3aluu MeTo1oM HeloToHa 2-r0
MOPSIAKA TOYHOCTHU?

7.B 4éM 3aKirro4aercs yCI0BHE CXOAUMOCTH UTEPALUN
IIPY UCIOJIB30BaHUM 3TOro Merona? Kak e€ ymyumurs?
8.Kak BBINOJIHAETCS YMCIEHHOE PEILICHUE 3a7aun
0e3yCcI0BHON ONTUMU3ALMHA METOJIOM COMPSKEHHBIX
IpagueHTOB?
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VYMmeTh: CTaBUThH 3agaun
UCCIIEJOBaHMS, BBIOMpATH B
COOTBETCTBUU c HUMH u
UCIIOJIb30BaTh YHUCJIEHHBIE METOMbI
pelieHuss 3aad MaTeMaTU4YeCKOro
MIpOrpaMMUPOBAHUs, BBIYUCICHUS
OnpeeNEHHbIX HUHTErpaJIOB
(GyHKUMH, pemeHus JUHEHHBIX U
HEJIMHEMHBIX ypaBHEHHMHM H UX
CHUCTEM, IpUMEHsIEMbIE npu
BBIIIOJIHEHUH BBIYHCIIUTEIIbHBIX
HKCIIEPUMEHTOB

1.Halinutre metonom HrroTOHA 2-10 IOpsiAKA SKCTPEMYM
¢bynkun F(X)=x*exp(-2X) Ha otpeske 0<x<l, 3a1aBuuch
HavanbHBIM npudmmkernem X=0,8 n e=0,01.

2.Haiigute metonoM HeroToHa 2-T0 nopsiika 3KCTpeEMyM
bynkuuu F(X)=exp(x)/x Ha orpeske 0,1<x<1,0,
3aJIaBIINCh HaYaIbHBIM npuommkenuem X=0,8 u e=0,01.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHUE ISl PEIICHUS 3a/1a4

Oyenka: 3

Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHka "y10BIEeTBOPUTENILHO" BHICTABIIAETCS
€CJIM 33JaHUE IPEUMYILIECTBEHHO BBIIIOJIHEHO

KM-4. 3amura jadopaTtopHoii padoTsl Ne2: «Pacyér noreHnmnaga M HaNPSKEHHOCTH
3J1eKTPUYECKOTr0 MOJISl 32IaHHOI CHCTEeMBbI 3apsiI0B, pacnpeaeéHHbIX B IPOCTPAHCTBE)

®opmbl peaausanun: [lucemennas padbora

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B bPC: 10

IIpoueaypa mpoBeleHHs1 KOHTPOJbLHOro Meponpusitus: IIpoBonutcs B mucbMeHHOU ¢dopme B
BUJIC M3JIOKEHHS Pa3BEPHYTOTO OTBETAa Ha BOIMPOCH 3a1aHus. Bpems Ha moaroroBky oreera — 60

MHUHYT.

KpaTKOC CoA€CpKaHUuE 3alaHUA:

Tewma: «Pacy€T noreHnmana u HanpsHKEHHOCTH SJIEKTPUUYECKOTO MO 3aJaHHON CUCTEMBI
3aps0B, paclpeeaEHHbIX B IPOCTPAHCTBE.

1. SAJAHUE HA ITPEABAPUTEJIBHVY1O ITIOJAI'OTOBKY

1. [Ins1 3a1aHHBIX YCIIOBUM 3a7a41 MOTYYUTE BBIPAKEHUS 1JIs1 TOTEHIMANIA U HANIPSX)KEHHOCTH
AIIEKTPUYECKOTO TOJISI B PACUE€THON TOUKE.

2. IlonyunTe TOUHBIE BBIPAKEHUS 17151 TOTEHI[MAIA U HAMIPSYKEHHOCTH 3JIEKTPUUYECKOTO MOJIS B
pac4YeTHOU TOYKE, BEIUUCINB aHAIMTUYECKH OMPEIeNIEHHbIE HHTETPabl, (GUTYPUPYIOIITUE B
BBIPKEHUSIX, TOJTYYEHHBIX B MyHKTE 1.

3. Pa3pabotaiiTe anroput™ npuOIMKEHHOTO pacyeTa MOTCHIIANIA U HAMIPSHKEHHOCTH
ANEKTPUYECKOTO MOJI B PACUETHON TOUKE C UCIOJb30BaHUEM METO/I0B Tpanenuid 1 Cumrcona
JUTSL BBIYUCTICHUS 3HAYCHHUH OTNPEACIICHHBIX HHTETPAJIOB, (DUTYPUPYIOITUX B BRIPAKEHUSIX,

MOJYYEHHBIX B ITYHKTE 1.
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Ykazanua.
1. Bapuanm 3a0anus vioupaemcs 6 COOmMeemcmesuu ¢ Homepom opueaowvi. Huousuoyaivhvle
sapuanmvl npugedeHvl 8 pazoeie 3.

2. 3AJIAHUE HA BBIIIOJIHEHUE JIABOPATOPHOI PABOTBHI

1. Peanuzyiite pa3paboTaHHBIN B MYHKTE 3 MPEIBAPUTEIBLHOMN MOITOTOBKH AJITOPUTM PEIICHUS
IIOCTaBJIEHHOW 3a/1a4ll Ha KOMIIBIOTEPE.

2. B cooTBeTCTBUU C MOTYYEHHBIMU 33JaHUSIMU CJIEIaiiTe HEOOXOUMbIE PACUETHI.

3. ConocraBbTe pe3yabTaThl TOUHOTO aHATUTHYECKOTO W MPUOIHUKEHHOTO YHCICHHOTO
pacuerta, c/ienaiTe BbIBOJIbI O TOYHOCTH YHCIEHHOTO pacyeTa ¢ UCIOJIb30BAaHUEM METOJI0B
Tpanenuii 1 CUMIICOHA, 0 KOJTMYECTBE MOCIIE0BATEIBHBIX [IArOB BEIYMCICHUH, HEOOX0IMMOM
B THX CIIy4asix.

4. ITonroToBbTE OTYET O MpOEIaHHON padoTe. OTYET NOJKEH COACPKATh: 3aJJaHNE, BHIBOJ
TOYHBIX AaHAIUTUYECKUX BBIPAKEHUI JIJIs1 MOTEHIMAIa U HAMIPSKEHHOCTH YJIEKTPUUECKOTO
TOJISL B PACUETHON TOUKE, ACTATHLHOE OMMCAHUE AITOPUTMA MX MPHUOIMKEHHOTO YUCICHHOTO
pacueTa, pe3yJIbTaThl pacueTa U COMOCTABIEHUS Pe3yIbTaTOB TOYHOTO U MPUOIMKEHHOTO
pacuyera, a TaKKe BBIBOJIbI. YKazaHue. Kaxaplii CTyIEHT BBITIOIHSIET U MPECTABISAET K 3aIIUTE
MHUBUAYaIIbHBII OTYET, BBIMOJIHEHHBIN B COOTBETCTBUH C 3aJaHueM. OTYeT MpeIcTaBseTcs B
MeYaTHOM OopME; BBITOIHATH OTUETHI JIUIIb B MJICKTPOHHOK (hOpME HETOIYyCTUMO.

3. UHAVBUY AJIbHBIE BAPUAHTBI 3AJAHUN

3.1. Bapuanrt 1

Paccuunraiite nmoTeHIMaN U HAMPSHKEHHOCTD AJIEKTPUYECKOTO TI0JI B TOUKE A, y/IaJeHHOM OT
PaBHOMEPHO 3apsKEHHOro oTpeska Aol L=1 M ¢ 7=107° Kii/m Ha paccrosaue a=0,01 m
(cMm. puc. 1). lonycTuMasi HOTpeiHOCTh § MPUOIMKEHHOTO BEIUMCICHHSI HHTETPajoB,
BXOJIAINX B MOJy4YeHHBIC BhIpakeHus, paBHa 6=1,0- 107¢ .

1 A

Puc. 1.

3.2. Bapuant 2

PaccuuTaiiTe moTeHIMaN U HAMPSHDKEHHOCTh 3JIEKTPUUECKOTO MOJIsl B TOUKE A, YAAJICHHON OT
PaBHOMEDHO 3apsKEHHOro oTpes3ka auHoi L=1,5 m ¢ 7=1,3-107° Kiu/m Ha pacctosuue a=0,1
M (cM. puc. 2). JlonycTuMasi morpemHocTs ¢ NpuOIMKEHHOTO BEIYUCIIEHHSI HHTETPaJIoB,
BXOJIAIIMX B MOJTy4eHHbIE BIpaKeHHs, paHa 6=107> .

Ar—r

L
Puc. 2.

3.3. Bapuant 3

PaccunTaiiTe moTeHIMan U HaPSYKEHHOCTh 3JIEKTPUYECKOTO TOJISI B TOUKE A, YIAaJIE€HHON OT
PaBHOMEPHO 3apsyKEHHOT0 OTpe3ka AnuHoil L=2 M ¢ 7=5-10"° Kn/m Ha paccrosiHue a = 1
M (cM. puc. 3). JlomycTuMas OrpenrHoCTh § MPUOIMKEHHOTO BEIYUCICHUS HHTETPAJIOB,
BXOJSIIUX B HOIydeHHbIE BhIpaKeHus papHa § = 107° .
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L2 L2
Puc. 3.

3.4. Bapuant 4

PaccuunraiiTe moTeHIMaN U HAMPSX)KEHHOCTD JIEKTPUUECKOTO MOJIsl B TOUKE A, OT JBYX
PaBHOMEPHO 3apsKEHHBIX OTPE3KOB, PACHIOIOKEHHBIX O] IPSIMbBIM YIJIOM APYT K APYTY (CM.
puc. 4). Jnuna kaxgoro u3 orpeskos L=1m, 7= 1,2-107%Kn/m. Jonyctumas
MOTPEIIHOCTD § MPHOIMKESHHOTO BBIYMCIICHUSI HHTETPAJIOB, BXOJISIINX B MOJYyYCHHBIC
BBIpaXKEHUs, cocTapysier § =2-107° .

Li2

ER |

Puc. 4.

3.5. Bapuant 5

Paccunraiite noTeHIMaN U HaPSHDKEHHOCTD JIEKTPUYECKOTO MO B TOUKE A OT paBHOMEPHO
3apsHKEHHOTO KOJIbLA Ha BBICOTE @ HaJl €ro INIOCKOCThIO (cM. puc. 5). IloBepxHOCTHas
TJIOTHOCTB 3apsAia Konbla coctasnsger 7= 1,3-10"8 Kn/m,R; =1 M, R, =2 M,a=0,1 m.
JlomycTumast OrpeuIHocTh § NpUOIMKEHHOTO BBIYMCICHNS HHTETPAJIOB, BXOJIAIINX B
TIOJTyYeHHbIE BRIPAKEHHs, cocTanser & =1,5-107° .

e Ry

3.6. Bapuant 6

Paccunraiite noTeHIMaNn U HaIPSHKEHHOCTD JIEKTPUYECKOTO MOJISI B TOUKE A, y1ajJeHHON OT
3apsHKEHHOro oTpeska MHOM L= 2 M ¢ Ha paccrostHue a = 0,1 M (cM. puc. 6). JIuneitnas
IJIOTHOCTB 3apsAJia [0 OTPE3KY pacIpeielieHa [0 OTPE3KY TaK, YTO B €r0 CEPEIMHE OHA
JIOCTHTaeT MaKCUMAIbHOTo 3HadeHus T = 2-107°Kn/cM, a kK KoHIIaM [0 IMHEHHOMY 3aKOHY
CHIDKAETCS 70 HYJIEBOTO 3HaueHUs. JlomycTiMast OrpenrHoCTh § MPUOIKEHHOTO
BBIYKCIIEHUs HHTETPAoB, BXOASALIUX B IOJNyYEHHbIE BHIPaXKeHH s, cocTapisger & = 3-1076 .
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a =Ty

=0

=0

L
Puc. 6.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: YUCJICHHBIC METObI
pelIeHns 3aJa4 MaTeMaTH4eCKOIro
IIPOrpaMMUPOBAHUs, BBIYUCICHUSA
OIpeACIEHHBIX MUHTETPaJIoB
(GyHKIMHI, pelleHus JMHEWHBIX U
HEJIMHEWHBIX YPaBHEHHH M HX
CUCTEM, IIPUMEHSIEMBbIEC pu
BBITIOJTHEHUH BBIUNCIIUTEIbHBIX
JKCIIEPUMEHTOB

1.B uém cocrout naest npuOIMKEHHOTO BEIYUCIICHUS
OIpeIeIEHHOr0 HTerpana (PyHKIUH OXHOU
IIEpEMEHHON?

2.Yro Takoe KBaapaTypHble (GOPMYIIbI ISl BBIYUCIECHUS
OTIpeIeIEHHOTO MHTETpaia (YHKIIMHA OTHOU
MepeMEeHHOMN?

3.BeiBenute popmyiy Tpamenuit st puOIHKEHHOTO
BBIUMCIICHUS ONPEAEeNEHHOI0 MHTerpaia (yHKIUU OAHON
nepeMeHHoN. Kakue nomyimenns NpuHAThI IpU €€
BBIBOZE?

4.Yto Takoe popmyna Cumncona i npuOImKkEHHOTO
BBIUUCIICHUS ONPEAeIEHHOT0 MHTEerpaia (pyHKIUHN OJHOM
nepemeHHoi? Kakue nomyieHust OpuHATHI IIpyU €€
BBIBOZE?

5.ComocTaBbTe MPEUMYIIECTBA U HEAOCTATKUA (HOPMYIT
Tpaneuni 1 CuMIicoHa.

6.Kax BbInonHsieTcs olieHKa MOrpenIHOCTH
NpUOIMKEHHOTO BHIYMCIIEHUS ONPENeIEHHOTO
uHTerpana? Yem onpezaensercs 1mar YucICHHOTO
UHTErpUPOBaHUsA?

7.ChopmynupyiiTe MOAXO K pacuéTy onpeaeEéHHbIX
UHTErpajoB (PYHKIUH C OCOOCHHOCTSMHU.

YMeTn: CTaBUTbH 3a7a4u
UCCIIEI0BaHMS, BBIOUpATh B
COOTBETCTBUU c HUMH u
UCIIOJIB30BaTh YUCIICHHBIE METOJbI
pemeHus 3a1ad MaTeMaTU4YeCKOro
[IPOrpaMMUPOBAHUsA, BBIYUCICHUSA
OIIpeACIEHHBIX HHTErpajioB
(GyHKUUH, peleHus JUHEHHBIX U
HEJIMHEHHBIX YpPaBHEHHH U HX

CHUCTEM, MMPUMCHSACMBIC npu
BBITIOJTHCHHUH BBIYMCIIUTCIBHBIX
9KCIICPUMCHTOB

1.Haiigute MeToi0M Tpamnenuii HHTerpai GyHKIUH
F(x)=x*exp(-X) Ha otpeske 0<x<I mpu ¢=0,01.
2.Haiingute merogoM CuMIicoHa UHTErpai QYHKIIUU
F(x)=exp(x)/x Ha otpeske 1<x<2 mpu ¢=0,01.

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISAETCS €CIIU 3aJjaHKe
BBITIOJTHEHO B MOJTHOM 00BEME HJIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 0
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTENBHO" BBICTaBISECTCS
€CJIM 3aJ]aHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-5. 3amura nadoparopHoii padotsl Ne3: «PacuéT nepexoaHoro npouecca B
3JIeKTPUYECKOI LeNH € COCPeI0TOYCHHBIMH NIapaMeTpaMm»

®opmbl peanauzanuu: [lucemennas padora

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa mpoBeJeHHs1 KOHTPOJbLHOro Meponpusitus: [IpoBonutcs B nmucbMeHHOU ¢dopme B
BUJIC M3JIOKEHHS Pa3BEPHYTOTO OTBETAa Ha BOMPOCH 3amaHus. Bpems Ha moaroroBky oreera — 60
MUHYT.

Kparkoe cogep:xanue 3aiaHus:
Tema: «Pacuér nepexoaHOro mnpouecca B 3JIEKTPUYECKOH LIEMU C COCPEI0TOUEHHBIMU
napaMeTpammu».

1. SAJAHUE HA ITPEABAPUTEJIBHVY1O I[TIOJAI'OTOBKY

1. JIyist 3a1aHHOM CXEeMBI SJICKTPHUECKOM HEIH C COCPEIOTOYCHHBIME Mapamerpamu (puc. 1-6)
COCTaBbTE OMHUCHIBAIOIIYIO €€ MATEMATUYECKYIO MOJIEIb, BKIIOUYAIOIIYIO CUCTEMY
muddepeHIMaTbHBIX YPaBHEHUI U JOTONHAIOMNX UX HaualbHBIX YCIOBUH. PaccuunTaiite
MOCTOSTHHBIE BPEMEHH KOHTYPOB LIETIH T UT5.

2. Onupasich Ha pe3yabTaThl, MOJYyYSHHBIE B IYHKTE 1, COCTaBbTE aIrOPUTMBI PUOIMKEHHOTO
pacyeTa TOKOB B KOHTYpax M MaJCHUI HAMPSHKEHUS] HA HAKOTTUTEISIX SHEPTUU B TIOCTABIIEHHOMN
3a/1aye MeTo/I0M Ditepa (Kak SBHBIM, TaK U HESBHBIM).

Ykazanue. Bapuanm 3a0anus evibupaemcs 6 coomeemcmesuy ¢ HOMepom opu2aobi.

2. 3AJIAHUE HA BBITIOJIHEHUE JIABOPATOPHOI PABOTBI

1. Peanusyiite pa3paboTaHHBIN B MyHKTE 1 IpeIBapUTENbHON MOATOTOBKH aJTOPUTM PEIICHUS
MOCTaBJICHHOM 3a7]a4 Ha KOMITBIOTEPE.

2. BoimonHuTe HEOOXOAMMEBIE PACUEThl B COOTBETCTBHH C 33JJaHHBIMHU BapUAHTAMHU 3a/IaHUH,
Bapsupys 3HaueHne N. [IpenensHas norpemHocTs cocTapiser e=107° .

3. ComocraBbTe pe3yinbTaThl TOYHOTO AHAIUTUYECKOTO U MPUOIMKEHHOTO YUCIICHHOTO
pacuera, cJienaiiTe BbIBOIbI O TOYHOCTH U YCTOMYMBOCTH SIBHOTO M HESIBHOTO METOJ1a Diliepa.
4. TlonrotoBbTE OTYET O MpOIeTaHHOM padoTe. OTUeT AOKEH COMEPKATh: 3aJjaHue, JETAIbLHOE
OTHCaHNE BBIUMCIUTENHLHOTO alTOpUTMa MPUOIMKEHHOTO YHCICHHOTO PEIISHUS 3a1a9H, TEKCT
MporpaMmel, peanusyromnei ero B cpeae MATLAB, pe3ynbTaTel pacuera U CONOCTaBIECHUS
pe3yIbTaTOB TOYHOTO U MPUOIMIKEHHOTO pacueTa, a Tak)Ke BBIBOABL. YKa3aHnue.

1. Cuumaiime, umo 3amviKanue (pasmvlKanue) Ka04a nPoucxooum 6 momenm gpemeru t=0.

2. Unmepean epemeHu, 8 pamkax KOmopo2o Heooxo0umMo NOIYHUMb YUCIEHHOE peueHue
nocmagnennou 3a0ayu cocmagniem 0 < t < 5 + 1, raet = max(tq,T,), T{UT, —HOCMOsIHHbIE
8pemenuU KOHMYpo8 yenu, paccuumanmnvie 8 nynkme I 3a0aHusi.

3. Pe3ynomamul aHanumuuecko20 peuenus 3a0a4 MO}CHO 3aMeHUMb pe3yibmamamu eé
peuierus ecmpoernvimu cpeocmeamu MATLAB uucieHHbiM MemMoO0oM 8bLCOKO20 NOPAOKA
MOYHOCIU.
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4. Kaocowlii cmyoenm 8blnOAHAem U NPeocmasgisen K 3auume uHOUSUOYAIbHblI omyen,
BbINOIHEHHbII 6 coomeemcmeuu ¢ 3adanuem. Omuem nPeocmasisiencs 6 ne4amuou gopme;
BbINOIHAMb OMYEMbl UL 6 DIEKMPOHHOU opMme HeOONYCIMUMO.

3. THVMBUIY AJIbHBIE BAPUAHTEI 3AJTAHUN

1. ITocTpouTth OCHMIIIOrPaMMy TOKA Yepe3 MHAYKTUBHOCTb M HANPSKEHUS Ha KOHAEHCATOpE
IIPY NTOAKJIFOYEHUHU K UCTOYHHUKY ITOCTOSIHHOTO HANPSDKEHUS LIETIH, IPEICTaBICHHON Ha puc. 1.

K- R; L Hexonneie nanuie:

':.‘_| |
1 E=100B.

R, Ri=10m,

) R2>=49 Om,

C=1 mrd,

L=10mxl'n.

m
{-=}

Puc. 1.

2. HOCTpOI/ITB ocHuJIIorpaMmMy Toka 4€pe€3 MHAYKTHUBHOCTD U HAIIPSXKECHUA HAa KOHACHCATOPEC
IIpU MOAKIIOYCHHUHU K UCTOYHUKY ITOCTOSHHOTO HAIIPAKCHHA LICIIH, HpeHCTaBHGHHOﬁ Ha puc. 2.

Hexonneie gannsie:

R, E=158B,
B Ri=14 Om,

I 5L T R2=10m,
! =1 mrd,
1 L=10mxl'n.

Puc. 2.
3. HOCTpOI/ITB OCHUJIIIOTpaMMBbI HaHpH)KCHI/II‘/'I Ha KOHJACHCATOpaXx IIPU IOAKIIIOUCHHUU K
MCTOYHUKY ITOCTOSIHHOT'O HapsKEHUS 1IeNH, IPEICTaBICHHON Ha puc. 3.

K B Hexoansie nannsie:
T
|_ R, E=3B,
EC) —c ¢, Ri=10m,

T R:=100 O,

l €1 =25 nxd,
) 2= 1000 nrd.

Puc. 3.

4. ITocTpouTh OCHMILIOTPAMMBI TOKOB 4€p€3 NHAYKTUBHOCTH IPU NOJKJIIOUYEHUH K HICTOUHUKY
MOCTOSTHHOT'O HAaIPsKEHUS LIENH, IPeACTaBIeHHON Ha puc. 4.

Hexonneie nanske:

e )
L It | E-4B,
1 1
E() T HLa Ri=10m,
W 4Ly [ R>=30m.
l 3 L1 =100 mln,
L L2 =40 meI'n.

Puc. 4.
5. HOCTpOI/ITB oCUJIIOrpaMMy TOKaA Y€PE3 NHAYKTUBHOCTb U HAIIPSAXKCHUA HAa KOHACHCATOPC
IMPpU OTKIOYCHUHN OT UCTOYHHUKA ITOCTOAHHOI'O HAITPAKCHUA LICIIN, HpeHCTaBHeHHOﬁ Ha puc. 5.

Hexoauele TaHHEE:

E=100B.
Ri=10m,
# R R, L,
B _l / B = R2=40m,
Ri=1x0m,
- C = 1000 nxd,

L=10wmeI'n.
Puc. 5.

6. [TocTponTh OCIMIUIOrpaMMy TOKa 4epe3 UHAYKTUBHOCTb U HAIIPSDKEHMS Ha KOHAEHCATOpe
IIPYU OTKJIFOYEHUH OT NCTOYHUKA ITOCTOSHHOT'O HAIPSKEHMS i€, IPECTaBIEHHON Ha puc. 6.

Hexonneie nanHbe:

iR

Ri=14 Om,

Ra=10m,

C=1 mrd,

L=10 mMel'n.
Puc. 6.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:
| 3Hath: XapaKTepHbie | 1.B uém 3akmovaercs 3aga4da Komu a1 0OBIKHOBEHHOTO
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MaTeMaTUYECKHe MOJENIH
anexkTpuueckux — uened  YBH,
METOABl  JIUCKPETH3alUU  3THUX
MOJENEH U BBIYUCIUTEIbHbBIC
QIrOPUTMBl  pacu€ra TOKOB U
HaIpsHKEHUN B HUX, KakK
WHCTPYMEHTOB, MO3BOJISIOLIUX
MPOTHO3UPOBAThH CBOMCTBA U
nosencure YBH

muddepennmansaoro ypasaenus (OY) nmepsoro
nopsaaka? B uém 3akimrogaeTcs METO CETOK JUIs €€
yrciieHHoro pemienus? [lepeuncnure ero OCHOBHbIE
OOBEKTHI.

2.Kakue cxembl peanusanuu Metojaa Juepa Bol 3Haere?
B uém ux otnmumne? B 4ém 3aKi1I04ar0TCs UX
JOCTOMHCTBA U HEJOCTATKU?

3.JlaiiTe onpeneneHust MOHATUSAM TOYHOCTH METOAA
yucinenHoro pemenus O/1Y, ero annpokcumanuu u
CXOJIMMOCTH. YeM OTJIMYAIOTCS OHATHUSI TOYHOCTH U
anmnpoKcuManuu?

4. BeiBeguTe OCHOBHBIE COOTHOIICHUSI MeTo1a PyHre-
KytTta BTOpOoro nopsaka tounoctu. B uém 3axmitouaercs
MPUHIMITAATIBHAS Pa3HULIA MKy METOJaMu Ditiiepa 1
Pynre-Kyrra?

5.B uém coctouT obmas popmynupoBka MeTo10B PyHre-
Kyrra?

6.Uto Takoe yCcIOBHO U a0COFOTHO YCTONYMBBIE METOIBI
yucieHHoro pemenus OY?

7. Kak 1 moueMy BIIHMSE€T HA YCTOWYUBOCTh U TOYHOCTD
yucierHoro pemenus O/1Y BennunHa mara pa3sHOCTHOU
ceTku?

8.3anumuTe OCHOBHEIC 3aKOHBI M COOTHOIIICHUS,
OTIpeCTISIONIUE TIEPEXOTHON MPOIECC B IJCKTPUUECKOM
LIETIA C COCPEIOTOUCHHBIMU TTapaMeTPaMH.

YMers: (dbopMynupoBaTh
MaTeMaTU4YeCKHe MOJIeNn
BIIEKTPUUECKHAX enein c
COCPEOTOYEHHBIMU u
paclpenciieHHbIMA  ITapaMeTPaAMH,
IPUMEHSITD METO/bI 1754
JUCKPETHU3aluu Il YHUCIEHHOTO
OIpeECIIEHUs] TOKOB U HallPSDKEHNI
B Hensx c LETIBIO
IIPOTHO3UPOBAHUSI MX CBOWCTB U
MIOBEJICHUS

1.Pemute MmeTonoM Anamca 2-ro mopsijka
00OBbIKHOBEHHOE Au(epeHInaIbHoe ypaBHEHUE
du/dx=u’sin(x) Ha orpeske 1<x<2 mpu U(1)=1,5, co3aas
Ha yKa3aHHOM OTpE€3KE€ pPaBHOMEPHYIO KOHEYHO-
pazHocTHyIo ceTky u3 N=11 y3noB.

2.Pemnte meronoMm Pynre-Kyrra 2-ro nopsaka
O0OBIKHOBEHHOE AU(PepeHIInaIbHOE YpaBHEHUE
du/dx=u’sin(x) Ha orpe3ke 1<x<2 mpu U(1)=1,5, co3aas
Ha yKa3aHHOM OTpEe3Ke paBHOMEPHYIO KOHEUHO-
pasHocTHYIO ceTky U3 N=11 y3noB.

3.CocraBbTe MaTEMATUYECKYIO MOJENb B BUJIE 3a7ja4n
Komm 151 06b1kHOBEHHOTO T PepeHIIaIbHOTO
ypaBHEHUs |-ro nopsjaka, KOTopasi OIUCHIBAET IIPOLIECC
paspsia KaTylIKd ¢ UHIYKTUBHOCTBIO L uepe3 akTuBHOE
conpoTuBiieHHe R. 3aMbIkaHUE pa3AessIoIIero ux Kiroua
NpoucxoauT B MOMEHT t=0. Kitrou MOKHO cuuTaTh
UjeaIbHbBIM, a 11eTb — JuHelHoH, IL[t=0=10. CoctaBbTe
JTUCKPETHYIO MOJIEIb JIsl TPUOIMKEHHOTO pacuéra
3aBUCHMOCTH CHJIBI TOKA | B KaTyIIKe OT BpeMeHH t Ha
KOHEYHO-PAa3HOCTHOM CETKE C MOCTOSIHHBIM IIaroM t,
ucnoinb3ys metoq Pynre-Kyrra 2-ro nopsanka. ITomyunre
BBIPKCHUE [Tl BBIYHUCIICHUS 3HAUCHHIA | B y3J1aX CETKH.
4.CocraBbTe MaTEMaTHUECKYIO MOJIENb B BUJIE 3a/1a4H
Komm 151 06p1kHOBEHHOTO T PepeHIIaTbHOTO
ypaBHEHUs 1-ro nopsjka, KOTopasi OIUCHIBAET IIPOLIECC
3apsaKd KOHJEHcAaTopa ¢ EMKOCThIO C OT HCTOYHHUKA
noctostHHoro Hanpspkerus ¢ 9J1C E u BHyTpeHHUM
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conpotuBiieHueM R. 3amblkaHue pa3aesnsomero ux
KJItoUa Npoucxoaut B MoMmeHT t=0. Kitrou MoxxHO
CUNTATh UJCATbHBIM, a Iernb — auHeinou, uC|t=0=0.
CocTaBbTe TUCKPETHYIO MOJAEIH ISl TPUOIMKEHHOTO
pacuéra 3aBUCHMOCTH HaIpsHDKEHUS U Ha KOHJEHCATope
OT BpeMEHH { Ha KOHEYHO-PA3HOCTHOM CETKE C
MOCTOSIHHBIM I1aroM t, ucnosib3yst Meto Pynre-Kyrra 2-
ro nopsiaka. [lonyunte BeipaxkeHue AJi BBIYUCICHUS
3HaYeHUH U B y3J1ax CeTKH.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00bEME WITH BBITIOJHEHO MMPEHMYIIICCTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 0
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTABISAETCS €CIIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUISI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJaHUE TIPEUMYIIIECTBEHHO BBITIOJIHEHO

KM-6. 3amura saéopaTopHoii padoTsl Ned: «PacuéT nmepexoaHoro npouecca B
JIEKTPUYECKOH LeNu ¢ pacnpeaeJéHHbIMUA IapaMeTpaMm»

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpoILHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOobHOrO Meponpusitusi B BPC: 10

IIpouenypa npoBegeHusi KOHTPOJBLHOr0o MeponpusaTus: [IpoBoautcs B nmucbMeHHON (opme B
BUJIC M3JI0’KEHMs Pa3BEPHYTOTO OTBETAa Ha BOMPOCHI 3a/1aHus. Bpems Ha moarorosky oreera — 60
MUHYT.

Kpartkoe cogep:xxanue 3aganus:
Tema: «PacyéTr nmepexoHOro mporecca B SIEKTPUUECKON LIENH C COCPEIOTOYEHHBIMU
napameTpaMmm.

1. BAJAHUE HA ITPEJJBAPUTEJIbHYIO ITOJJI'OTOBKY

1. /11 3a0aHHOM CXEMBI JJIEKTPUYECKON LIETIH C pacIpeleIEHHBIMU TapaMETPAMH COCTAaBbTE
OTKCHIBAIOIIYIO €€ MaTeMaTUYeCKYI0 MOJIEIb, BKIIOUAIOIIYIO BOJTHOBOE YpaBHEHHE U
JIOTIOJTHSTIONINE €TO HAaYaJbHBIE U TPAaHHYHBIC YCIIOBUS.

2. Onupasich Ha pe3yNabTaThl, IOJyYeHHbIE B TyHKTE |, COCTaBbTE AITOPUTMBI TPUOIHKEHHOTO
pacuéra HanpsHKEHUS B IMHUH KaK (QYHKIIMH KOOPAWHATHI M BpeMeHH. [t cocTaBieHus
KoHeYHO-pa3HocTHol (KP) anmpokcruMaiium BOTHOBOTO ypaBHEHUsI, HAUalbHBIX H TPAHUYHBIX
ycnoBuid ucnonb3dyite KP cxemy «kpecty.

Ykazanue. Bapuanm 3adanus evibupaemcs 6 Coomeemcmeauu ¢ Homepom opuaovl.

2. 3AJIAHUE HA BBITIOJIHEHUE JIABOPATOPHOI PABOTBI
Llens maboparopHoii paboTsl Ned 3akirouaeTcs B OBJIJCHUN HAaBBIKAMH COCTABIICHUS
MaTeMaTHYECKUX MoJienel anekTpodusznyeckux npoueccoB B TOBH (B manHOM criyuae —
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pacnpoCcTpaHEHHs BOJIHBI HAIIPSDKEHUS B NIEAJIBHOM JUTMHHOM JIMHUM), UX TUCKPETU3ALUH C
UCIIOJIb30BAaHUEM U3YUYEHHBIX YUCIEHHBIX METOA0B, OIIBITOM Pa3paOd0TKU BBIYMCIUTEIbHBIX
ITOPUTMOB, pPEaTU3YIOIIMX MOJyY€HHbIE JUCKPETHBIE MOJENH, U co3aanus B cpene MATLAB
nporpamm a1 OBM, peanu3yromux 3TH alropuT™bl, 00eCeYyBaOIUX HHTEPIPETALUIO U
IpEeCTaBICHNUE PE3YJIbTATOB PACUYETa, CIIOCOOHOCTHIO CAMOCTOSATENBHO BBITIOJIHSTD C
IIOMOUIBIO ATUX IPOrPaMM BBIYUCIATEIbHBIC DIKCIIEPUMEHTBI 110 MCCIIEA0BAHUIO
ANEKTPO(U3NIECKUX mporeccoB. [lepexonupiii mporecc (pacpocTpaHEeHHE BOTHBI
HaNpsDKEHUs U) B UJeaIbHON AJIMHHOM JIMHUH 3JIeKTponepeiayn JyinHoi L onuckiBaeTcs
BOJIHOBBIM YPAaBHEHHUEM:
Fuldf=vePuwax, 0<x<L, 0=i<T, (1)
rae t — Bpemsl, X — IpooJibHAast KOOpAMHaTa, Hadaio oTcuéra (x=0) KoTopoll cCoBNajaeT ¢
HA4aJIOM JIMHUH, V — CKOPOCTb PACIpOCTPaHEHMSI BOJIHBI.
VYpasuenue (1) nononusgercs HadanbHbIMU (HY) u rpannunbsivu (I'Y) ycnosusimu. HayanbHble
YCIIOBUSA 3aJal0TCs A1l MOMEHTa t=0 1 0Tpa)karoT JOIYIIEHUs, YTO B 3TOT MOMEHT JIMHUS
3apspKeHa 10 HanpsbkeHus Ug, a CKOpOCTb €ro U3MEHEHUS paBHA HYJIIO:
u(x,0)=Uh, dulct l==0. (2)
@dopma rpaHMYHBIX YCIOBUHA 3aBUCUT OT TOTO, YTO MIPOUCXOIUT Ha JIeBOM (x=0) 1 paBom
(x=L) xoHuax nunuu. Ecnu, Harpumep, B HauanbHbIH MOMEHT t=0 K €€ 1IeBOMY KOHIY
noaktoyaercss I/C E, To coorBercTBytomee ['Y umeer Bua:
u(0,1)=E, 3)

a €CJIM B TOT MOMECHT JICBBIU KOHEII 3a3EMJIACTCA, TO OHO HpI/I06peTaeT BU:

u(0,6)=0. (C)]
Ecnu nuansa KOpPOTKO3aMKHYyTas, TO €CThb eé HpaBblf/’I KOHCEIL] 3a3eMHéH, TO HAa HEM BBITIOJHSIETCS
ry:

u(L,1=0, (3)

a eciM OHa pabOTaeT Ha XOJIOCTOM X0y (TIpaBblil KOHEI pa30MKHYT), TO IPOTEKAIOIIUI Yepes
HETO TOK 1 paBEH HYJIIO:
i(L)=0. (6)

[TpenmeTrom nccnenoBanus B pabote Ned sBisieTcsi pacpOCTpaHEHUE BOJIHBI HANIPSHKEHUS B
JUIMHHOW BO3YLLIHOM JIMHUM C pacnpeenéHHbBIMU apaMeTpamMu. BoeinonHsas padory, cieayer
CUMTATh, YTO BCEMH YTEUKaMH MOXHO IPEHEOpEYb, U JUTMHHAS JTUHUS SIBJISETCS UACATBbHOM.
Torna npoueccsl B Hel ONMUCHIBAIOTCS BOJTHOBBIM ypaBHEHHEM (1).

B 3aBucuMocTH OT BapyaHTa MHAVMBUYAJIBHOTO 3aIaHHUSI MOJIEIUPYETCS MIPOLIECC 3apsIAKU
JIMHUM OT MOJKII0YAeMOro K Hel ucrounuka JJ[C uinm HelTpanu3anyuy nepBoHavalbHO
3apshkeHHOU TMHUU. Eciin n3HayanpHO OHA He 3apseHa, TO B HauanbHOM yciosu (2) U0=0, B
IIPOTUBHOM cilydae 3HaueHue Uy OTIIMYHO OT HyJIS M YKa3aHOo B 3aJaHuu. Eciu B HEM
IPEJIOKEHO CMOIENHpoBaTh 3apsiaky JuHuU oT DJIC E, TO Ha 1€eBOM KOHIIE BBIIOJIHAETCS
rpannuHoe ycioBue (3), a eciy 3ajauya COCTOUT B M3ydeHuH e€ Helrpanuzauuu, To I'Y (4). B
3aBUCUMOCTH OT MPEIOKEHHOTO BapraHTa Ha MPaBOM TOHIIE JTUHUU peann3yroTces ['Y (5)
uiu (6).

3aoanue na mamemamuueckoe MOOeIUPOBAHUE:

a) JUIsl YKa3aHHOTO HUYKE BapuaHTa 3a/1aHUs COCTaBbTE MaTEMATHUECKYIO MOJIETb,
BKITIOUAIOIIYIO BOJTHOBOE ypaBHeHUe (1), HadanbHbIe yciioBus (2) u rpaHUYHBIe YeIoBUS (3)
ui (4), (5) unu (6);

0) mpoBeaUTE NUCKPETU3AIUIO 3aMMCAHHON MOIETTH METOJOM KOHEYHBIX Pa3HOCTEH C
MTOCTOSTHHBIMH IIIaraMu Pa3HOCTHOM CETKH TI0 BpEMEHHU t U KOOPJAMHATE X;

B) COCTaBbTE BBIUMCIUTEIbHBIN AJITOPUTM PELICHUS MOJYUEHHBIX PA3HOCTHBIX YPaBHEHUI;
) peanusyite ero B Bujae nporpammel a1t 9BM B cpene MATLAB. [poseauTe eé
TECTUPOBAHUE M 0OOCHYITE BEIOOP 3HAUEHUS IIIarOB PA3HOCTHOMN CETKHU;
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1) paccYuTaiTe MpHu NOMOIIM pa3paboTaHHON MPOrpaMMbl Pa3HOCTHBIN aHAIOT (DYHKIIUU
u(x,t).

Omuém no nabopamopmoii pabome No7 0ondicen cooepaircams cedyouue Mamepual.

a) TUTYJILHBIN JTUCT ¢ YKa3aHWEM Ha3BaHUS J1ab0OpaTOpHOI paboThI, (haMuHel 1 HHUIHAIAMU
BBINOJIHUBIIETO €€ CTyJIeHTa, HOMEPOM WHAMBHyaTbHOTO BapHAHTA 3aaHusl, paMUIHeH U
MHHUIHATaMU TPenojaBaTesi, IPUHUMAIOILETOo e€;

0) HEMPEPHIBHYIO MAaTEMATUYECKYIO MOJIENb (ITYHKT a) 3aJIaHusI) C HEOOXOAMMBIMH
MOSICHCHUSIMH,

B) JUCKPETHYIO MAaTEMaTHUYECKYIO MOJIEINb (ITYHKT 0) 3a7aHus) C HEOOXOIUMBIMHU
MOSICHCHUSIMH,

T') BBIYUCIUTEIBHBINA AJITOPUTM PEIICHUS TIOJTYYCHHBIX ITPH BHIMIOJIHEHUH ITyHKTa 0)
Pa3HOCTHBIX YPaBHEHUI U paclevyaTKy peaqusyromiei nporpammel aist 9BM B cpene
MATLAB;

1) 000CHOBaHKE BHIOOpA 3HAYCHUI IIIArOB Pa3HOCTHOU CETKH;

€) MPECTAaBICHHBIC B Tpa)UIeCKOM BHJIE PE3YIbTAThl pacuéTa pa3HOCTHOTO aHajiora (QyHKIUH
u(x,t), MoJIy4eHHbIE MIPU OMOILY ITON IPOrPAMMBIL.

3. UTHMBUIY AJIbHBIE BAPUAHTBI 3ATAHUN

1. Bapuant 1. B moment () K JieBOMY KOHLY KOPOTKO3aMKHYTOM JIHHIH C pacipe-
Jenénnbivu napamerpamn umasoiR L=100 km noarmosaeres SJIC E=100 kB (cm. puc.
1). Pewunte ana ned ponxosoe ypasuenue (1) ornocutensto dysxunn u(xf) npn O0<x<L,

0<¢<T, rae T=1,5Liv.

RN
@

Puc. 1. K pacugéry nepexoguoro nponecea B LIHHHO# JunHl, Bapuant 1
2. Bapuant 2. B moment =() K 1eBoMy KOHIy He3aps:KeHHOI THHHM ¢ pacnpe/ienéH-
HBIMH napameTpamu uHHOH L=150 kM noakmosaerca 3/IC £=100 kB (nunua na xono-

CTOM X0y, cM. pHc. 2). Pemnnre /11 He€ ponHOBOe ypaBHeHHe (1) oTHocHTENEHO YHKLINK

wix,f) npu 0=<x=L, 0=¢<T, rpe T=1,5Lv.

u=0

Puc. 2. K pacuiéty ﬁEpunmlunl OpMIECea B LITHHHOH JHHHH, BApHART 2
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3. Bapuanr 3. B moment =0 k neBoMy KOHIY THHHH ¢ pacrpeIenéHHEIMH NapaMeT-
pamu ammHHoi L=200 km nonxmogaerca 3JC E=200 kB (nuuua Ha xonoctom xony, wi-
HAYANEHO 2apskeHa 10 Hanpskenus Uy=—FE cm. puc. 3). Penmre nna He€ ponHoBoe ypas-

Hexue (1) otHocHrensHo dynkuuy w(x,f) npu 0<e<L, 0<r<T, rne T=2LM.

< L >

| -E |
=0\ »

E

Puc. 3. K pacuéry nepexonoro npouecca B JJIHHHOH JHHHN, BADHAHT 3

4. Bapuaut 4. B moment =0 3akopaunBaeTcs JIeBbIH KOHELl JIMHHMH C pacnpe/ie/ét-
HBIMH NnapaMeTpaMu JUIHHHOH L=250 KM (IMHHS Ha XOJIOCTOM XOJY, H3HAYA/ILHO 3apsKe-
Ha 110 Hanpsukenus Uy=200 kB, cMm. puc. 4). Penmre s He€ BonHoBoe ypaBHenue (1) ot-

HocuTenbHO yukumn u(x.f) npu 0<x<L, 0<t<T, rne T=2L/v.

U=0

Puc. 4. K pacuéry nepexoanoro npouecca B LAHHHOH JHHHN, BapuanT 4

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: XapaKTEepHbIE 1.ChopmynupyiiTe MaTeMaTUYECKYIO MOJIETh
MaTE€MaTUYECKUE MOJ€eIn MIEPEXOJHOT0 IIPoLecca B OJHOPOAHON JTUHENHOMN
NeKTpudeckux — uened  YBH, He3apsHKEeHHOU JJIMHHOW JTMHUM 0€3 oTeph Mpu €
METOABl  JUCKPETU3alUU  JTHUX MOAKJIIOUEHNH K UcTOuHUKY D/IC st ciiydaes
MOJAENIEd M BBIYMCIIMTEIIBHBIC KOPOTKO3aMKHYTOH JIMHUU U JINHUH HA XOJIOCTOM XOJY.
aIrOpuTMBl  pacuéra TOKOB U 2.Kak u3MeHHUTCS 3Ta MOJIENb, €CJIM UCTOYHUK
HaIpsHKEHUN B HUX, KaK MTOAKJIIOYAETCS K JIMHUN 4epe3 aKTUBHOE MUJIN PEAKTUBHOE
UHCTPYMEHTOB, MIO3BOJISAIOIIHX COINIPOTHBIIEHUE?
IIPOTHO3UPOBaTh  CBOMCTBA W 3.Kak u3MeHuTCs 3Ta MOJIENb, €CIIH K JIMHUS UMEET
nosegeHue YBH Harpy3Ku aKkTUBHYIO, EMKOCTHYIO WIM UHAYKTUBHYIO
Harpysky?

4.Kakue KOHEYHO-Pa3HOCTHBIE alpPOKCUMAIUU
BOJTHOBOTO ypaBHeHHs Brl 3Haete? Kakyro u3 Hux
1enecoo0pa3Ho MPUMEHUTH B IAHHOM ciy4ae?

5.B uéMm B 1aHHOM CiTy4ae COCTOMT OCOOEHHOCTh
KOHEUYHO-Pa3HOCTHOMW alMpOKCUMAIIMHM HaYaJIbHbIX
YCIIOBUH JJI BOJIHOBOTO YpaBHEHHUSI?

6.Kakue ocHOBHBIE OOBEKTHI METOAA KOHEYHBIX
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pa3HoCTeH OBLIN MCTIONB30BAHbI IIPU 3aMUCH
anmIpOKCUMAIIUU BOJIHOBOTO YpaBHEHUS?

7.Yem onpenensercs B JAaHHOM Cllydae BEIOOD
MIPOCTPAHCTBEHHOTO ¥ BPEMEHHOTO IIaroB KOHEYHO-
Pa3HOCTHOM CeTKu?

8.ChopmynupyiiTe BEIYUCIUTEIBHBIN allTOPUTM
YHCIIEHHOTO PEIICHUS BOJHOBOTO YPaBHEHHUs JIJIS Cllydast
BBEIOPAHHOM CXEMBI €T0 AIMPOKCUMAITHH.

Ymers: (bopmynnpoBaTh
MaTEeMaTU4YECKHe MOJEIHU
JNEKTPUYECKUX neneu c
COCPENOTOYEHHBIMHU u
pacnpencieHHbBIMA  IIapaMeTPaMH,
MMPUMCHATH METOAbI Hnux
JUCKPETH3ALMKU  JUISI YUCICHHOIO
OIpeeNeHUs TOKOB U HaIIPSKEHUI
B LEmsAX C LEJIbIO
MPOTHO3UPOBAHMUSI WX CBOWCTB U
MIOBEJICHUS

1.CocTaBpTe MaTEMaTUYECKYIO MOJENb NEPEXOAHOTO
rporecca B JNIMHHON JIMHEWHONW OAHOPOJAHOM
BO3J1YLIHOM JIMHUHU 3JEKTPOIIEPESauH C
pacnpeeséHHbBIMY [TapaMeTpaMu, BO3HUKAIOLLETO IpU
MOAKJIIOUEHUH K €€ JIEBOMY KOHIy HCTOYHHUKA
noctostHHoro Hanpspkenust ¢ DJC E. Jlunus umeer
auHy |, € mpaBbiii KOHEIl Pa30MKHYT, MPOAOILHBIMH U
MONEPEUYHBIMHU MTOTEPSIMU B HEH MOXKHO MTPEHEOPEYb.
[Toronnas émkocTs nuHUM coctaBisier CO, a
MHIYKTUBHOCTD - LO. CocTaBbTe KOHEYHO-PA3HOCTHYIO
(KP) monens mpotiecca B JIMHUU, UCTIOIB30BAB JIJIS1 3TOTO
saBHyI0 KP cxemy «xpecty.

2.CocTaBbTe€ MaTEMATHYECKYIO MOJIETb B BUJIE 3a/1a4U
Kommm st 00sIkHOBEHHOTO T PepeHITATEHOTO
ypaBHeHUs 1-ro nopsaka, KOTopasi OMHUCHIBAET MIPOLIECC
paspsaKu KoHieHcaTopa ¢ EMKOCThI0 C uepe3 aKTUBHOE
conpotuBieHue R. 3aMbikaHue pa3AeNsonIero ux Kida
npoucxouT B MoMeHT t=0. Kitou MoxkHO cunTarh
uzeaabHbIM, a 1emnb — auaeinoi, uC|t=0=U0. CocraBbTe
JUCKPETHYIO MOJIENb JUIsl NPpUOIHKEHHOTO pacuéra
3aBUCMMOCTH HanpspKeHUs U Ha KOHIEHCATOPE OT
BpeMeHU t Ha KOHEYHO-PA3HOCTHOW CETKE C MOCTOSHHBIM
mIaroM t, UCIosb3ysi HesIBHbIM MeToa Ditnepa 1-ro
nopsika. [lomyunre BeIpakeHUE 11 BBIYUCICHUS
3HA4YEHMI U B y3J1aX CETKHU.

3.CocTaBbTe MaTEMATUYECKYIO MOJIENb [IEPEXOAHOTO
rpolecca B JNIMHHON JIMHEHHON OAHOPOIHOM
BO3IYLIHOM JIMHUHU 3JIEKTPOIEPEauH C
pacnpeen€éHHBIMY ITapaMeTpaMu, BO3HUKAIOLLETO pU
MOAKJIOYEHUH K €€ JIeBOMY KOHILY HUCTOYHHUKA
noctostHHOTO Hanpspkenust ¢ DJIC E. Jlunus umeet
amuHy |, e€ mpaBbIil KOHEIl pa30OMKHYT, POAOIEHBIMH
MOTepsIMU B Hell MOXHO npeHeOpeub. [loronnas EMKOCTh
nmuaun coctasiser CO, a UHAYKTHBHOCTS - LO,
norniepednast mpoBoguMocTh - GO. CocTaBbTe KOHEYHO-
pasnoctryto (KP) monens npouecca B TMHUH,
HCMOJIb30BaB I 3TOr0 siBHYIO KP cxemy «kpecT».

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu ebinoneHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIIU 3aJaHNe
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO
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Oyenxa: 4
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 710
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HAIIPABIICHHE ISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-7. 3ammTa pacuéTtHoro 3aganus: «Pacuyér u anajamus 3j1eKTpuYeCKHuX moJjiei B
H30JIAHOHHBIX KOHCTPYKIHUSAX YCTAHOBOK BBICOKOI0 HANPSIZKEHUS C Ta30BOM M30/1s1LMei»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOIbHOTO MeponpusiTusi: PacuetHo-rpaduueckas pabora

Bec koutposabHoro meponpusitusi B BPC: 30

IIpouenypa nmpoBeaeHusi KOHTPOJLHOIo Meponpusitusi: [IpoBoaurcs B nmuchbMeHHON ¢dopme B
BUJIC M3JI0KEHUS Pa3BEPHYTOr0 OTBETA HA BOIPOCHI 3afaHus. Bpems Ha moaroroBky orera — 60
MUHYT.

Kpartkoe conep:xkanue 3a1anusi:
Tema: «Pacy€T u aHamM3 MEKTPUUYECKUX TTOJIEH B H3OJISIIIMOHHBIX KOHCTPYKIIHSIX YCTAaHOBOK
BBICOKOTO HAIIPSKEHUS C Ta30BOM M3OJISIIHCH.
Boinoanums:
Ha ocHoBe pacuéra HanpsHKEHHOCTH JIEKTPUUYECKOTO OISl B COOTBETCTBHH C BBIJIAHHBIM
BApUAHTOM MHAMBUIYaJTLHOTO 33/IaHUsI M aHAJIM3A TTOJYyYEHHBIX Pe3yIbTaTOB, CIEAYEeT HAUTH
OTBET Ha MOCTABJICHHBIN B 3a/IaHUK Bompoc. Homep BapuaHTa 3a/1aHus ONIPEIeIIsIeTCss HOMEPOM
CTYJICHTa B CIIMCKE TPYIIIIHI.

Hcxoonvie dannvie onsa 3a0anus (UHOUBUOYANbHbLIE 8APUAHMBL 3A0AHULL):

Bapuanr 1.

TpOCOBBIN IIEKTPOCTATUYECKUNA dKPAH ISl OTPAaHUYEHUS BO3ICHCTBHSI BHEIIIHETO
AJIEKTPUUYECKOTO TOJISI COCTOMUT U3 5 MapajlIeNbHbIX APYT APYTy U OBEPXHOCTH 3E€MIIU
KPYTJIBIX 3a3eMJIEHHBIX MPOBOJAHUKOB paguycoM 1, = 0,75 cM, moaBenieHHbIX Ha BeicoTe h = 4
M HaJ 3eMJIEN Ha paBHOM PAacCTOSIHUU & APYT OT Apyra. KakoBo ontumanbHOE 3HaUEHUE 3,
MHUHHMH3HpPYIOLIee HapsHKEHHOCTD MOJIs B pacu€THOl Touke M Ha BbicoTe hy = 1,8 M Han
3eMJIEH O] CPETHUM TPOCOM, B IPEATIOIOKEHUH, YTO B OTCYTCTBHE 3KpaHa BHEILIHEE MOJIe
SIBIISIETCS OJTHOPOTHBIM, €TI0 BEKTOP HAMPSHKEHHOCTH MEPIICHANKYIISPEH MOBEPXHOCTH 3EMIIA U
paBeH o moxaymto E, =30 kB/m?

Bapuanrt 2.

OmurHOBKa OTKPHITOTO pacnpeaenuTenabHoro yerpoiictsa (OPY) noacranuuu 500 kB numeer
crenyronyio konpuryparnwuio (puc. 1). Pacimennénnsie ha3aple mpoBoa, cocTosmue u3 N = 3
COCTABIISIIONINX, HAXOATCS Ha BBICOTE hy = 10 M, pacCcTOsSIHUE MEXTy HUIMHU COCTABIISIET (1 =
10 m. Pagmyc pacuienienus 1, = 23 cM, pajinyc COCTaBISIONINX UX TIPOBOJHUKOB 17 = 1,5 cMm.
Jiis orpaHUYeHUs HAPSDKEHHOCTH AJIEKTPHUYECKOTO MOJIS MO EHTPAIbHBIM (ha3HbIM
IIPOBOJIOM Ha BBICOTE h, = 3,5 M MOMEIIEH TPOCOBBIN ANIEKTPOCTATUYECKUN IKpaH, COCTOSIIIUI
U3 IByX IPOBOAHUKOB. OHU pacIoyioKeHbl CHMMETPHUYHO OTHOCUTEIBHO OCH Y Ha
paccTosiHuu 2 X a, ApYr OT Apyra U UMEIOT paauyc 7, = 0,5 cM. UeMy paBHO ONTUMaJILHOE
3HaY€HHE d,, COOTBETCTBYIOIIEE HAUMEHBIIEMY 3HaUCHHUIO HANPsHKEHHOCTH TOJIS Ha BHICOTE
ho = 1,8 M Haj MOBEPXHOCTHIO 3eMJIH Ha ocH y? Yemy Obu10 ObI paBHO 3HAUCHHE
HaANpsDKEHHOCTH B 3TOU Touke 0e3 akpaHa?
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Puc. 1. Orpannuenue annekrpudeckoro mojst omuHoBku OPY 500 kB nox neHTpanbHbIM
IPOBOOM

Bapuant 3.

TpOCOBBIN JIEKTPOCTATUYECKUN DKPAH ISl OTPAaHUYECHUS BO3CHCTBHSI BHEIIIHETO
3IEKTPUYECKOTO MO COCTOUT U3 5 NMApaJIENbHBIX APYT APYTY U IIOBEPXHOCTH 3EMIIN
KPYIJIBIX 3a3¢MJIEHHBIX MPOBOJAHUKOB paguycoM 1, = 0,5 cM, MOJBEIICHHBIX Ha BbicoTe N Hazl
3eMJIEH Ha paBHOM paccTosiHuu a = 1 M apyr ot apyra. KakoBo ontumanbHoe 3Ha4YeHue h,
MUHHMHU3HpYIOLIee HaNpsKEHHOCTD NOJIs B pacuéTHOM Touke M Ha BbicoTe hy = 1,8 M Hax
3eMJIEN IO CPETHUM TPOCOM, B IIPEATIONOKEHUH, YTO B OTCYTCTBHE DKPaHa BHEIIIHEE I10JIE
ABJIAETCS. OHOPOJHBIM, €0 BEKTOP HANPSKEHHOCTH MEPIEHANKYIISIPEH TOBEPXHOCTH 3€MJIU U
paBeH o monynto Ey = 25 kB/m?

Bapuanr 4.

OnexTpudeckoe nosie omMHoBKUM OPY ¢ HomuHanbHbIM HanpsbkeHrneM UnomM=500 kB u
TOPU30HTAIBHBIM PACcIOI0KEHNUEM (Pa3HBIX IPOBOJIOB OTPAHUYUBAETCS TPOCOBBIM
AIIEKTPOCTATUYECKUM KPAHOM 3, COCTOSAIIMM U3 ABYX IMap 3a3eMJIEHHBIX IPOBOJHUKOB (pHC.
2). da3Hble IPOBOJIA COCTOAT U3 N = 3 COCTABIAIOIINX PAAUYCOM T7 = 2 CM U UMEIOT PaJNyC
paciernyienus 1, = 23 cMm. OHM pacrosiokKeHsl Ha BBICOTE hy = 12 M Ha paccTosHun a;= 10 M
apyr ot npyra. Kaxxnas mapa npoBOJHHUKOB dKpaHa D COCTOMUT U3 TPOCOB PaJuycoM 1, = 1 ¢,
pasaenéunbix pacctosauem d = 0,5 M. Tpochl HAXOAATCS HA OJAMHAKOBOM BbICOTE hy, = 4 M.
YeMy paBHO ONTUMAJIBHOE PACCTOSIHUE (1, MEXKAY OChIO OLIMHOBKH M dKpaHaMHu O,
MUHUMU3HpPYIOLIee HaNpsHKEHHOCTD MOJIA MO/ KpaltHUMU MPOBOJAaMHU Ha BbicoTe hy=1,8 M Hax
3eMIIEN?
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Puc. 2. Orpannuenue snekrpuueckoro nojst omuHoBku OPY 500 kB nox e€ kpaitHumu
IPOBOAAMHU

Bapwuanr 5.

Kakosa nomyctumas Beicota h1l mojseca (a3HbIX MPOBOJOB BO3IYIIHOW JIMHUH
anekrponepenauu (BJI) ¢ HomunaneHbiM HanpsbkeHueM Unom = 500 kB 1 ropu3oHTaIbHBIM
PacoJI0)KEHUEM pacIIeIIEHHBIX (a3HbIX TPoBOAOB (puc. 3)? Ciaenyer UCXOIUTh U3 TOrO, YTO
JeicTByOIee 3HAUCHHE HAPSHKEHHOCTHU 3JIEKTPUYECKOT0 MOJIS 0] IPOBOAAMHU Ha BBICOTE
ho=1,8 M Hax 3eMsIéll He AOJKHO NpeBbIaTh 5 kKB/cM. Pa3Hble MpoBO/a pacroyioKeHbl Ha
paccrosinun a,=10 M Ipyr OT Apyra, COCTOAT U3 N = 3 COCTABJISIIOLINX PATUYyCOM Ty = 1,5 cM u
MMEIOT PaMyC PACHIEIUIEHUS 1, =23 CM.
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Puc. 3. K pacuéry anexkrpudeckoro mnoiis noj GpasHbiMu rpoBojgamMu BJI ¢ uX ropuzoHTanbHEIM
pasMeleHEM

Bapwnasnr 6.

KakoBa nomyctumas BeicoTa hy mojaBeca HIKHero (ha3Horo nposojaa BJI ¢ HOMUHATEHBIM
HanpspkeHueM UnoM = 500 kB u BepTUKaJIbHBIM paciofioKEHUEM PaCHIeTNIEHHBIX (a3HbIX
poBoJI0B (puc. 4)? HyKHO UCXOIUTh U3 TOTO, YTO JCHCTBYIOIIEE 3HAUEHNE HAPSHKEHHOCTH
AIIEKTPUUYECKOTO TOJIS 10/1 IPOBOJAMH Ha BeicoTe hy=1,8 M HaJ 3eMIIEll HE JOIKHO
npeBbImath 5 kB/cM. @a3Hble TPOBO/Ia PACTIONOKEHBI HA pacCTOSSHUM a1=10 M ApyT OT Apyra
(To ectb h, = hy+ aq, h3= hy+ 2 a,), cocTodaT U3 N = 3 COCTaBNSAIONUX PAAUYCOM Ty = 1,5 cM 1
UMEIOT PainyC PacIIEIUICHUs 1, = 23 cM.

Bapuanr 7.
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Yemy paBHa qomyctumasi BeIicoTa hy moaseca ¢a3Hbix mpoBo1oB BJI ¢ HoMuHAIBHBIM
HanpsbkeHneM UHoMm = 750 kB 1 ropr30HTaIbHBIM PaCHOJI0XKEHUEM PACIICIUIEHHBIX (a3HBIX
npoBo0B (puc. 3)? McxoauTe U3 Toro, 4to AeicTBYyOIIEE 3HAU€HHE HAPSKEHHOCTU
JIEKTPUUECKOTO I0JIS MO/ IPOBOIaMH Ha BeIcoTe ho= 1,8 M Haj 3eMIIENl HE JOKHO
npeBbImaTh 5 kKB/cm. @a3Hbie IpoBO/a PacloioKeHbl Ha PacCTOSHUU a4 = 12 M apyr oT
Jpyra, COCTOAT U3 N = 4 COCTABJIAIOIINX PALUYCOM Ty = 2 CM U UMEIOT PaInycC

pacuierienus 1, = 28,3 cM.
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Puc. 4. K pacuéry anekrpudeckoro mnois mnoj nposogamu BJI ¢ ux BepTUKaIbHBIM
pa3MelnieHeM

Bapuanr 8.

KakoBa nomyctumas BeicoTa hy pacrnosioskeHus HIKHeEro ¢asHoro mposoaa BJI ¢
HOMMHaJBHBIM HanpsbkeHneM Unom = 750 kB 1 BepTHKanbHBIM pacioyioxkeHUeM
pacuienI€HHbIX (a3HbIX MPoBoAOB (puc. 4)? CnenyeT UCXOAUTh U3 TOTO, YTO ACHCTBYIOLIEE
3HaYeHHE HANpPsHKEHHOCTH JIEKTPUUECKOTO MOJIs O] TPOBOIaMU Ha BeIcoTe hy = 1,8 M Haj
3eMJIEN He TOJKHO MpeBbiaTh 5 KB/cM. @a3Hble poBo/ia pacnosioKEeHbl Ha PACCTOSIHUM 44 =
12 M mpyr ot npyra (To ecth h, = hy+ ay, h = hy+2 a,), cocTosAT U3 N = 4 COCTABJISIONUINX
PajiiycoM 15 = 2 CM U UMEIOT PainyC PaCIIEIUIEHUs 15, = 28,3 cM.

BapuanT 9.

KakoBo ontumManbHOE 3HaYeHHE paanyca paciieryieHus ¢pa3Hbix mpoBoaos BJI ¢
HOMUHAJIBHBIM Hanpspkenrnem Unom = 500 kB 1 ropu3oHTaNbHBEIM pacnofioskeHneM ¢as (puc.
3)? Ucxoaute u3 KpuTeprs MUHUMHU3ALUK HAaHOOIBIIIEro 3HaYeHHsI HAMIPSHKEHHOCTH OIS Ha
MOBEPXHOCTU IIPOBOJIHUKOB LIEHTPAILHOTO (pazHOro nposoja. dazHble MPOBOJIa PACIIOIOKEHbI
Ha BBICOTE h,=8 M Hax 3eMiEit Ha paccTosSHUU a; = 10 M ApyT OT apyra, cocToAT U3 N = 3
IPOBOIHUKOB PAIAYCOM 1y = 1,5 ¢M IpH pajinyce pacIleruieHus 1, = 23 cM.

Bapwnanr 10.

YeMy paBHO ONTUMATbHOE 3HAYCHHE pajJinyca paciierieHus ¢pa3Hbix mpoBoaoB BJI ¢
HOMUHaJILHBIM Hanpspkenrnem Unom = 500 kB u BepTukanpHbIM pacnionioxenueM a3 (puc. 4)?
HyXHO UCXOUTH U3 KPUTEPUST MUHUMU3AIIUH HAUOOJIBIIIETO 3HAYCHUS HAMPSHKEHHOCTH TOJIS
Ha IMOBEPXHOCTH MTPOBOTHIUKOB HMKHETO (hazHOTO TpoBoaa. Pa3HbIe MPOBOA PACIIONOKEHBI
Ha BBICOTAxX hy, hy, = hy+ a; u h3= hy+2 a, Hax 3eMiEi Ha paccTossHUU a4, = 10 M aApyr oT
JpyTa, COCTOAT U3 N = 3 MPOBOJHUKOB PAINYCOM Ty = 1,5 CM M HIMEIOT paanyc

pacuiensienus 1, =23 ¢M. BoicoTa HrKHETO POBOA COCTABISET hy= 8 M.
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Bapmuanr 11.

KakoBa nomyctumasi BIcOTa hy pacroyioKeHUs! HIKHUX (a3HBIX TPOBOIOB oaHoIenHoi BJI ¢
HOMUHaJILHBIM HanpsokearneM Unom=220 kB (puc. 5), ecimi HICXOAUTh U3 TOTO, YTO
JefCTBYIOIEE 3HAUEHUE HAIPSHKEHHOCTH AJIEKTPUYECKOTO T10JIS 110/ IPOBOJAMU Ha BBICOTE

ho = 1,8 M Hax 3eM€ii He TODKHO MpeBbImaTh 5 kKB/cm? Hikaue dha3Hble MpoBo1a HAXOASATCS
Ha BbICOTE h; = 7 M, a BepXHHI — Ha BeicoTe h, = 13 M; a; =3 M, a,= 1,5 M. Paguyc
npoBojoB 7y = 1,0 cMm.

BapuanT 12.

JJis1 31U ThI IEpCOHaIa 0T OMOJIOTUYECKOTO BO3ICHCTBHS AJIEKTPHUECKOTO OIS
HCIIOJIB3YETCS AJIEKTPOCTATHUECKUI TPOCOBBIN SKpaH, MIPOBOJHUKU KOTOPOTO PACIIONIOKEHBI Ha
JIBYX YpOBHSX (puc. 6) u 3a3emiieHbl. [I[pOBOIHUKY BEpXHETO YPOBHS PACIOI0KEHBI Ha

BBICOTE hy= 4 M, pacCTOSIHHE MEXIY HUMH 2X a; = 5 M, paauyc — 1y = 0,5 cm. [IpoBoHuKH
HIDKHETO YPOBHS PacroyIOKEHbI Ha BBICOTE hy = 3 M, pacCTOSHUE MEXIY HUMHU 2 X d,,
paauyc — 1, = v. Kakum nomxHO ObITh 3HaYeHHE 82, YTOObI MUHUMH3UPOBATH HAIPSKEHHOCTD
1OJIS1 HA OCH CHMMETPUH Ha BbIcOTE hy = 1,8 M? B OTCyTCTBHE 3KpaHa BHEUTHEE MOJIE SBISETCS
OJIHOPOJHBIM, €70 BEKTOP HANPSKEHHOCTU NEPIIEHANKYIISIPEH MOBEPXHOCTH 3€MJIM U PABEH I10
monaymo Ey =25 kB/m.
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Puc. 5. K pacuéry anekrpudeckoro mous nox (asasiMu nmpoogamu BJI 220 kB
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Puc. 6. K pacqéTy QJICKTPHUUYCCKOI'O MOJIA IO TPOCOBBIM 3JICKTPOCTATUICCKHUM SKPAHOM

1. Texnonozus evinoinesus 3a0aHusA:
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I[JDI BBIINTOJIHCHU A 3aaHUA HGOGXOI[I/IMO COGJIIOI[aTB CJICAYIOIYIO MOCICA0BATCIIbHOCTD

IEUCTBUI:

a) B cooTBeTCTBUU C MOMy4YEHHBIM WHIUBUIyaIbHBIM BAPUAHTOM 3aJIaHUSI COCTABUTD
pacu€THYIO0 MOJIEIIb 3aJ1a4d U peann3oBaTh €€ B Bujie nporpammel MATLAB.

0) C momoIpto yKa3aHHOUM MPOrpaMMbl PACCYUTATh 3aBUCIMOCTh 3HAYCHHSI [IeJICBOM (DYHKIINN
(MCKOMOTO 3HAa4YeHUsI HAMIPSHKEHHOCTH 3JICKTPUUYECKOTO MOJIs) OT ONpe/ieIEHHON B 3aJaHUH
nepeMeHHo. [IpecTaBuTh 3Ty 3aBUCUMOCTH B TAOJIHMYHOM H rpauuecKkoM BHUIE.

B) [Ipoananu3upoBaTh MOIy4eHHbIE TaHHBIE U IOTYYUTh OTBET HA CPOPMYIUPOBAHHBIH B

3aJITaHUU 3a4ET.

r) [loaroroBUTh OTYET, BKIIOYAIOIINN B ce0s1 Cleayrolee:

TUTYJIbHBIN JIUCT;

I/IH,I[I/IBI/II[yaJ'IBHblﬁ BAapHaHT 3adaHusI;

pacu€THYI0 MOJIENb C HEOOXOJMMBIMU TTOSICHEHUSIMU;

OLICHKY JJOCTOBEPHOCTH PE3YJIbTaTOB pacuyéra ¢ HEOOXOAMMBIMU MOSICHEHUSIMU;
pe3yNbTaThl pacuéTa 3HAYCHUH 11eJIeBOM (YHKIIUH (MCKOMOTO 3HAYCHUS HANPSHKEHHOCTH
AIEKTPUYECKOTO TMOJIsI) B 3aBUCUMOCTH OT BEJIMUYMH YKa3aHHOW B 3aJJaHUU MIEPEMEHHON B

TaOJIMYHOM BHJIE U B BUJIC TpaduKa;

OTBET Ha MOCTaBJICHHLIN B 3aJaHUU BOIIPOC;
CITMCOK HCITIOJIb30BaHHBIX HCTOYHUKOB.
O0BéM oTuéTa JOJKEH COCTaB/IAThL HE MeHee 7 CTpaHul, BKJIIO4Yasd TPITy.]'IbHBIfI JHUCT U CITMCOK

HCIIO0JIBb30BaHHBIX HUCTOYHUKOB.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: MaTeMaTHYCCKUE MOJCIN U

IMPUMCHACMBIC JJIA nux
JAUCKPETU3aAllun HHTCI'PAJIBHBIC
YHCJICHHBIC MCTOIBI,
IIO3BOJJIAOIINEC BBIYUCIIATH
napaMeTpbl SJICKTPUUCCKHUX moJiei
SJICKTPOSHEPTCTUICCKUX n

anekTpopusndeckux YBH

1.ChopmynupyiiTe MAaTEMaTHYECKYIO MO/IEITb
1oJjieo0pasyrolel cucTeMbl, IPUHATYIO Bamu miis
BBINIOJTHEHUS] MH/IMBUTyaJbHOTO BapUaHTa 3aaHuUs.
2.Kakue nonyuienus 6bu1d IpUHATH Bamu ripu
OCTpOoeHUHU 3ToN Mozenu? OOOCHYiTe X
IIPUMEHMMOCTB TPHU pelieHuu Bamero BapuanTa
3a/1aHMUsL.

3.Kaxoii ynCIIEeHHBI METO pacuéTa IJIEKTPUUECKOTO
noJisg ObLI MpuMeHEH Bamu 1715 penieHus BhIMOJIHEHUS
MHAMBUYaIbHOTO BapHaHTa 3aaanus? O0ocHyiTe
ONTUMAJILHOCTh cieaHHOro Bamu BbIOODA.
4.ChopmynupyiiTe OCHOBHBIE MOJI0KEHUS BBIOPAHHOTO
Bamu metona.

5.KakoB MexaHU3M BO3JEHCTBUS DJIEKTPUUECKUX U
MarHMTHBIX MOJIEH IPOMBILIUIEHHON YaCTOThI Ha KUBbIE
OpraHHu3MbI?

6.Ilepeuncnrte OCHOBHbIE HOPMAaTUBHbBIE JOKYMEHTHI,
OTPaHMUYMBAIOLIME BO3ACHCTBUE MEKTPUUECKUX U
MAarHuTHBIX MTOJIEN MPOMBIIIJIEHHON 4acTOThI HAa
IIEPCOHAI 1 HAcEJIEHUE AEUCTBYIOT B HACTOSAIIEE BPEMS B
Poccun?

7.4T0 B JaHHOM Cily4ae 03Ha4yar0T TEPMUHBI «IIEPCOHAID)
U «HaCEJICHUe»?

8.Kakue nmapameTpsl 311€KTPUUECKOTO U MATHUTHOTO
T10JI1 HOPMUPYIOTCSA STUMH IOKyMEHTaMu?

9.YeMm oTnmyaeTcs MOAX0 K OTPaHUYEHUIO BO3IEHCTBUSA
TI0JIEV MPOMBIIIJIEHHON YaCTOThI HA ITEPCOHAI U
HaceseHue?

10.Ha3oBuTe npenenpHble YpOBHU HAIPSHKEHHOCTH
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3JIEKTPUYECKOTO0 U MAarHUTHOT'O MOJIs MPOMBIIUICHHON
YaCcTOTHI JIS TIepCOHANa, 00CTYKUBAIOMIETO UICTOYHUKU
noJjsi. O KakuxX 3HaYCHUSIX HAPSKEHHOCTH B JAHHOM
ciydae uaet peus? ['e u kakum 006pa3oM OHU JIOJKHBI
ONpeAeAThCS?

11.Ha3oBuTe npezaenbHble ypOBHU HANPSKEHHOCTU
3JIEKTPUYECKOT0 U MAarHUTHOTI'O MOJIs MPOMBIIICHHON
YacTOTHI JJIS HACCIICHUS.

12.Kakue moaxoapl ¥ CoCOObI OrpaHUYCHUS
BO3JICUCTBUS JIEKTPUUECKOTO M MArHUTHOTO OIS
MPOMBIIIUIEHHON YacTOThI HA OpraHu3M 4yesnoBeka Bam
HU3BCCTHBI?

13.Y1o npencTaBisroT OO0 SKpaHbI JJIs1 OTPaHUYCHHS
3JEKTPUUYECKOTO MOJISI MPOMBIIIIIEHHON 4aCcTOThI?
14.Kakue Bunbl 5xkpaHoB Bam uzBectHbl? [loscHute
MIPUHIUIT UX IEUCTBHUS.

Kakue pa3HOBUIHOCTH CPEACTB 3alIUThI YEJIOBEKA OT
BO3JEHUCTBUS 3JIEKTPUUECKOTO IMOJIS MPOMBIIUIEHHON
4aCTOTHI BaM M3BECTHHI? B Kakux ciiydasx oHU
MPUMEHSIOTCS?

YMerTs: pacCYUTHIBATD,
AQHAJIM3UPOBAaTh U PEryJupoOBaTh
JJICKTPUYECKUE 10JIs
AIEKTPOIHEPrETUUECKUX u

anekTpodusznueckux YBH c nensio
OrpAaHUYEHUS  BO3JCUCTBHUS  HX
MI0JIEH HA HACEJIEHUE U NIEPCOHAT

1.Paccunraiite HaPsYKEHHOCTD ANEKTPUUECKOTO MOJIS
10JT OJTMHOYHBIM PACHICTIIIEHHBIM (Da3HBIM MTPOBOJIOM
(P®II) B pacuéTHOl TOUKE, HaXOAAIICHCS Ha BbicoTe 1,8
M Haj 3emsél. POII cocTouT u3 2 npoBOJHUKOB,
NapajuIeNIbHbIX APYT APYTY U IOBEPXHOCTH 3emiin. OHU
MOJBEIICHBI Ha BHICOTE 8 M, uMetoT paauyc 0,015 m, u
paznenensl paccrosiHueM 0,4 M. K npoBony npuiiosxeHo
Hanpspkenue 280 kB. 3eMis uaeanbHO riakas,
MPOBOJIAIIASA U OECKOHEYHAS.

2.PaccuuTaiiTe HalpsHKEHHOCTD 3JIEKTPUUECKOTO MO
IIOCEpEANHE MEXAY 2 3a3€MIIEHHBIMHU TPOCAMHU
ANEKTPOCTATUYECKOTO 3KpaHa, MOJBEIICHHBIMH Ha
OJIMHAKOBOM BbIcOTE 4 M Haj 3eMiI€d. OHU MapajIeIbHbI
JpyT ApYTy U 3emiie, pa3aeneHsl paccrosiaueM 0,5 M u
nMmerot paguyc 0,01 M. BHemnee ogqHOpoiHOE
JIEKTPUUECKOE T0JIe nMeeT HanpskEHHOCTh 20 KB/M,
€ro BEKTOp NeprneHuKyIspeH 3emie. PacuéTHas Touka
HaxOJUTCs Ha BbICOTE 1,8 M Haj| €€ MOBEPXHOCTHIO.
3emutst uaeabHO TIIAaKast, MPOBOAAIIAs M OECKOHEUHas.

YMers: dbopMynupoBaTh
MaTeMaTHUYECKUE MOJIENH,
MPUMEHSITh UHTETpaJibHbIe
YHUCIEHHBIE  METOIABl Uil  HX

JNUCKPETU3allMid W PEaTN30BbIBAThH
uX B BUJie mporpamm st OBM st

pacuéra [1apaMeTpOB
JIEKTPUYECKUX HoJIeH
AIEKTPOIHEPrETHUECKUX u

anektpodpusndeckux YBH c nensio
IIPOTHO3UPOBAHUS KX CBOWCTB U
MOBEJCHUS

1.Paccunraiite HaubosbIlIee 3HAYEHHE HAIPSHKEHHOCTH
3JIEKTPUYECKOTO I0JIsSI HA IOBEPXHOCTH IIPOBOIOB
ounomsproit BJI moctosiHHOrO TOKa ¢ HanpshxkeHuem 200
kB, ubK IpoBO/IA MO/IBEILIEHB] HA BBICOTE 8 M HAJl
3emuiéid. E€ nmpoBogHuku nmerot paauyc 0,02 M u
pazaenensl paccTossHueM 8 M. OHUM napaienbHbl ApyT
JIPYTy ¥ TOBEpXHOCTH 3eMiu. [loacTunaronuii rpyHT
HJIealbHO POBHBIN U MPOBOAAIIMMI. Ero moBepxHocTsb
MO>KHO CUHTaTh OECKOHEYHOM, a MPOBOJ] — OECKOHEYHBIM
U UACATBHO IIaJKHM.

2.CocraBbTe MaTeMaTHYECKHUE HENIPEPHIBHYIO U
JUCKPETHYIO MOJIEIIN, OIIUCBIBAIOLLYIO PACIIPEAEICHUE
HaIpPsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS B KOAKCHAIIBHOM
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kabese ¢ OTHOPOTHOMN H3OJISITUEH.

3.CocraBbTe MaTEMAaTUYECKNE HEMPEPBIBHYIO U
JTUCKPETHYIO MOJICIIN, OTTMCBIBAIONITYIO pacCTIpeIeICHUE
HaMPsDKEHHOCTH AJIEKTPUYECKOTO MO B KOAKCHATBHOM
kabese ¢ IBYXCIOMHOM U30JIAINCH.

Onucanue MIKAJbI OICHUBAHUSA:

Ouenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WITH BBITIOJIHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@DopMa NPOMEKYTOUYHOM aTTecTallumM: JK3aMeH

IIpumep Onsiera

bBunem Nel.
1. UtepaniioHHBIC METOIbI PEIICHUS CUCTEM JTMHCHHBIX aIreOpandecKuX YPaBHCHHM.

Hrepannonasie MeTo bl k00U 1 3eiiaens. Y cIoBUS CXOAUMOCTH HTEPAIIHOHHBIX METOJIOB.

2. Ilonstre o npuOIMKEHHOM BBIUMCICHUH OMPEeIEHHOr0 HHTerpana. @opMyIibl Tpanemnuii u

Cumrcona.

3agaua.

3. Pemnre MeTosiom Aniamca 2-ro nopsijika oObIKHOBEeHHOE Au(depeHinanbHoe ypaBHEHUE

du/dx = u X sin(x) na otpeske 1 < x < 2 npu U(1)=1,5, co3maB Ha yKa3aHHOM OTPE3KE
PaBHOMEPHYIO KOHEUHO-Pa3HOCTHYIO ceTKy u3 N = 11 y3o0B.

IIpoueaypa nposenenust

[TpoBoauTCs B YCTHOH (hopMe 1o OusieraM B BUJE MOATOTOBKH M M3JIOKEHUS pa3BEPHYTOrO OTBETA.

Bpems Ha moaroroBky orsera — 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIAN 08

0C60€HUA 0ucuunﬂunbt

1. Komnerenuusi/Muauxarop: M/1-3nk-1 JleMOHCTpUpYeT 3HAHUS U YMEHUS pa3pabaThIBaTh U

HCIIOJIB30BaTh METOJAbI YUCIICHHOI'O MOJCINPOBAHUS B HAYYHBIX UCCIICAOBAHUAX B obactu
BBICOKOBOJIBTHBIX BJICKTpOTeXHOJ'IOFI/If/'I

Bonpocsl, 3aganus
1.bunem Ne2.
1. ITocraHOBKa 3a/1a4¥ MaTeMaTH4YECKOI0 IPOrPaMMUPOBAaHMsL. 3ala4kl YCIOBHON
ONTUMM3AIMH U UX pEIIeHNE C TpUMeHeHneM Metoaa Jlarpanxka.

2. IlocranoBka 3anaun Koiu 115t 0ObIKHOBEHHBIX JU(GepeHIINaIbHbIX ypaBHEHUH. SIBHBIN 1

HESIBHBIN METO/bI Jiiepa.

3agayda.

3. Haitinute meromom Cumricona unterpan ¢pyukimu F(X)=exp(X)/X Ha otpeske 1<x<2 npu

£=0,01.

2.00yCIIOBIEHHOCTh CHUCTEM JIMHEWHBIX aNreOpandyecKux ypaBHEHUN U YCTOHYHMBOCTD UX
pemienus. Yucno o0ycnoBieHHOCTH. BiusiHue norpentHocTeil OKpyriaeH s pu petieHHH

MeronoM ['aycca. I[lonsTHe 0 METOAX peryJIapU3aLiu.
3.UtepaninioHHBIE METO/IBI PEILICHUSI CUCTEM JIMHEHHBIX aareOpanyecKkux ypaBHEHHH.

4.I/ITepaHI/IOHHLIC METOAbI SkoOu u 3CI>'IIICHH. YcaoBusa CXOOAUMOCTH HUTCPAUOHHBIX METOJ0B.

5.MtepaninoHHbIE METO/IbI PEIEHUST HETUHEHHBIX YpaBHEHUN. MeTo1 MpOCThIX
uTepanui 1 yciaoBus ero cxoaumoctu. Merox HperoToHa U €ro CXOIUMOCTb.
6.IlocraHoBKa 3a/1a4l MATEMaTUYECKOTO TPOrpaMMHUpPOBaHHUs. 3a1auu 0e3yCI0OBHON 1
YCIIOBHOW ONTUMU3ALIMH.

7.3aa4uM yCIOBHOM ONTUMHU3ALMU U UX PELIeHHEe ¢ TPUMEHEeHneM MeToja Jlarpanxa.

8.0Cc00eHHOCTH OTHICKAHMS peIJ_IeHI/Iﬁ B 3aZla4ax MaTCMaTUYCCKOr'o NporpaMMHupoOBaHus €

OrpaHUYCHHUAMUA B BUAC PaBCHCTB U HCPABCHCTB.
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9. ITpuHIMIBI YUCIIEHHOTO PEeIIeHus 3a1a4 0e3ycaoBHOM ontuMu3zanu. Meron HetoToHa 2-ro
MOPsIIKA TOYHOCTH.

10.IIpuHIKUIIBI YUCIIEHHOTO PelIeHUs 3a7a4 0e3yCI0BHOM onTuMHU3auu. MeTo bl
HaWCKOpENIIEro CIyCcKa U CONPSHKEHHBIX TPAJUEHTOB.

11.ITonsiTre 0 MpUOIMKEHHOM BBIUMCIICHUH ONPEAETIEHHOTO HHTEeTpaia. @opMyIibl Tpanenuit
n CumincoHa.

12.01eHKa TOTPEUTHOCTH, aBTOMATHYECKHI BRIOOP IIIara MHTETPUPOBAHUS B IIPOIIECCE
npUOIMKEHHOTO BBIYUCIICHUS ONPEAeIEHHOTO HHTErpaa.

13.Crioco0bl KOHEYHO-Pa3HOCTHOM aIllIPOKCUMALIMU TPOU3BOJHOM, OPSA0K TOUHOCTH
Pa3HOCTHOM annpOKCHUMAaIUK.

14.ITocranoBka 3aaaun Komm asst 0ObIKHOBEHHBIX U (HepeHIInaIbHBIX

ypaBHEHUU. SIBHBIN U HESIBHBIA METOJIbI Dilyiepa.

15.Metoast Pyrue-Kyrra, ux obmas ¢opMyIupoBKa, CeMEHCTBO METOI0B BTOPOTO MOPSIKA
TOYHOCTH.

16.MHoromaroBsie pa3HOCTHBIE METO/IbI, UX (hopMynarpoBKa. [lorpenrHocTs anmpoKcuMaIuy,
YCTOMUYMBOCTh U CXOJUMOCTb PA3HOCTHBIX METOOB.

17.Metox I'aycca uncaeHHOTO pelIeHUsl CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHUN 1
yCIIOBUS €ro mpuMeHuMocTu. OOpalieHre MaTpUIIbL.

18.PenieHne cucTeM TUHEHHBIX alNTreOpandecKux YpaBHEHHH Kak 0a30Bast Mporeypa
QITOPUTMOB PEIICHUS 3a/1a4 BIYUCIUTENbHON (pu3uKU. [IpsiMble METOIbI pEIICHHUS.
19.I1orpenHocTy OKpYIJIEHUS BEIIECTBEHHBIX YMCENl B KOMIIBIOTEPE, HAKOIUIEHUE TaKUX
MOTPEUTHOCTEN U €ro BIMSHUE Ha CBOMCTBA BBIYUCIUTEIbHBIX METOOB.

20.ITonsTHE 1 cXeMa BRIYUCIUTEILHOTO IKCIIEPUMEHTA.

[ToHSTHS YUCIEHHOTO METO/A U BEIUUCIUTENHLHOTO anropurma. TpeboBanus K
BBIUHCIUTEIbHBIM METO/IAM.

21.bunem Ne3.

1. Oco0eHHOCTH OTBICKAaHUS PELIEHUH B 3a7auaX MaTeMaTH4YeCKOro IPOrpaMMHUPOBAaHMUSI C
OTpaHUYEHUSIMU B BUJIE PAaBEHCTB M HEPABEHCTB.

2. Metroast Pyrae-Kytta, nx obmas GopmynupoBka, CeMEMCTBO METOJIOB BTOPOTO MOPSAKA
TOYHOCTH.

3agayda.
3. PemnTe uTepanimoOHHBIM METOIOM 3€HIeNIsl CUCTEMY JTMHEHHBIX alureOpandecKux
ypaBHEHUHU

Syt 2 =20,

41 +10x,+6x3=13,

2xy+6ry+5x3=10,
3aJaBIIHCh HAaYATBHEIM IPHOTIDRCHEEM X1=4, xo=—1, x3=2 m e=0,01.
22.bunem Ned.
1. HpI/IHHI/IHBI YHUCJIICHHOTO PCIICHUA 3ada1 6C3YCHOBHOﬁ MaTeMaTHYeCKOM OIITUMMU3AIINHU.
Metoa HeroToHa 2-ro mopsiika TOYHOCTH.
2. SIBHBIE ¥ HESIBHBIE MHOI'OIIIAarOBEIE MECTOAbI A,Z[aMca 1 UX CBOMCTBA. MCTO)IBI A,[[aMca
BTOPOTO IMOpsAAKAa TOYHOCTH.

3anayga.

3. PaccumraiiTe HanMeHbIIIee 3HAYCHUE HAPSHKEHHOCTH JIEKTPUIECKOTO TTOJIS Ha BBICOTE hg =
1.8 M Hajx 3eMJIEN MO MPOBOJHUKAMHU TPOCOBOTO JIEKTPOCTATHYECKOTO YKPaHa, KOTOPhIE
HaxoJITCs Ha BeIcOTe h =4 M Ha paccTossHUM & = | M ApyT OT Apyra. DKpaH COCTOMT U3 TPEX
3a3eMJIEHHBIX TPOCOB paauycoM I = 0,0075 M, mapajieabHbIX IPYT APYTY U TOBEPXHOCTU
3emsid. OH dKpaHUPYET BHEIIHEE DJIEKTPUUECKOE 10JIE, KOTOPOE B OTCYTCTBHUE DKPaHA SIBIISETCS
OJTHOPOJHBIM M UMeeT HanpsukEHHOCTh Ey = 50 kB/M. [lonctunatomuii rpyHT uaeaabHO
POBHBIN U MPOBOISILIHM.
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23.MareMaTtuueckoe MOACIUPOBAHNUE U BHIYMCIUTEIbHBIN HKCIIEPUMEHT, UX POJIb B PA3IMYHBIX
obnactsx TOBH u BBOT.

24 TuddepeHnnanpHple YpaBHEHUS B YaCTHBIX IPOU3BOIHBIX U (DOPMYIUPYEMEBIE C UX
MCIOJIb30BaHUEM THITMYHBIE MATEMaTHUECKHUE MOJIETH 3JEKTPO(YU3HUECKUX MPOIIECCOB B
TOBH u BBOT.

25 Ilonsarue xéctko cucteMbl TuddepeHInanbHbIX ypaBHEHUH. YNCTO HESIBHBIC pa3HOCTHBIC
METO/JIbI.

26.BonHoBOE ypaBHEHHE, PA3HOCTHBIE CXEMBI €0 alllPOKCUMALIMH, YCIOBHS X
YCTOMYUBOCTH.

Pa3HocTHOE pelieHre BOJTHOBOTO YPAaBHEHMS IS IEPEXOJHOTO IIpoLiecca B JIIMHHOM JIMHUHU ©
Pa3IMYHBIMU BUJAMU Harpy30K (aKTUBHBIMH U PEAKTHUBHBIMHU).

27.YpaBHeHue ABMKEHUA U AU Y3UH KITI0UEBOr0o KOMIIOHEHTa B OKpYKarollel cpee,
Pa3HOCTHBIE CXEMBI €r0 alllIPOKCUMALINHU, YCIOBUS UX YCTOWYUBOCTH.

28 .5IBHEIE ¥ HEABHBIE MHOI'OIIATOBELIE METOALI AtaMca U UX cBoMcTBa. MeToabl Agamca
BTOPOT'0 MOPSAKA TOYHOCTH.

29.VpaBuenue [lyaccona, cBsI3b MEXY CKaJISPHBIM MOTEHLIUAIOM U HAIPSHKEHHOCTHIO
AIIEKTPUYECKOTO 10JIsl. Pa3HOCTHBIE CXEMBI allMPOKCUMALIMM OAHOMEPHOI'O U IBYMEPHOT'O
ypaBHeHus [lyaccoHa u ypaBHEHUs CBSI3U MEK/y IOTEHLUATIOM U HANPSHKEHHOCTHIO B
OJIHOPOJHBIX CPEIAX.

30.UtepalinoHHbIe METOABI PEIICHUS ATUTOUYECUHBIX PA3HOCTHBIX YPAaBHEHUH: SIBHbIC U
HEesBHbIC CXEMBbI UTepanuii. HessBHbIE METOIbI BEpXHEH peslakcallui U IEPEeMEHHBIX
HanpaBlieHUH. SIBHBIN MeTO1 ¢ 4eOBIIEBCKUM HAOOPOM IIaroB.

31.I1osicauTe OCHOBHBIE MPUHIIUIIBI, JIEXKAIINE B OCHOBE METOJOB BTOPUYHBIX HCTOYHUKOB
1oJisl (MHTETPaIbHBIX METOAOB) pacy€Ta SIEKTPUUECKUX MOJCH.

32.ChopmynupyiiTe U IOSICHUTE OCHOBHBIE TTOJIOKEHUSI METO/1a SKBUBAJICHTHBIX 3apsIIOB IS
pacuéra 3JeKTpUUYECKUX NoJiel. B uéM 3akiroyaroTcs ero JOCTOMHCTBA U HEJOCTATKH 110
CPaBHEHHUIO C JPYTUMHU MeTo1aMu?

33.ChopmynupyiiTe U MOSICHUTE OCHOBHBIE MOJIOKEHUS METO/Ia MHTETPAIbHBIX YpaBHEHUH [
pacuéra 3JIeKTpuUecKuX nosiel. B uéMm 3akitouaroTcs ero JOCTOMHCTBA U HEJOCTATKH 10
CPaBHEHUIO C IPYTUMU MeToAamu?

34.Ha3zoBute npeaeabHble YPOBHU HANPSKEHHOCTH 3JIEKTPUUECKOT0 MOJIsl IPOMBIIIIEHHON
YacTOTHI AJIs IEpCOHAa, OOCTYKHBAIOIIEr0 MCTOYHUKH TOJISI, U A HaceneHus. O Kakux
3HAUEHUSAX HANpPsHKEHHOCTH B JAHHOM ciiydae UAET peub? ['1e u kakum 00pa3oM OHU JAOTKHBI
onpenensaTocs’?

35.Kakue nmoaxo/ibl ¥ CocoObl OrpaHUYEHUS BO3/AEUCTBUS ANEKTPUUECKOTO U MAarHUTHOTO
MOJISI MPOMBIIIJIEHHOM YacTOThl HA OPraHu3M 4esioBeka BaM n3BecTHbI?

36.Kakue pa3HOBUIHOCTH CPEJICTB 3ALUTHI YEIOBEKA OT BO3AEHCTBUS 3JIEKTPUUECKOT0 OIS
MPOMBILIIEHHOW YaCTOTHI BaM U3BECTHBI? B KakuX Clly4asiX OHU MPUMEHSIOTCS?

37.Pemienre TpEXTOUEUHBIX PA3HOCTHBIX YPAaBHEHUIN METOJOM ITPOTOHKH.

38.HucneHHoOe MHTErPUPOBAHUE KECTKUX CUCTEM OOBIKHOBEHHBIX AU(depeHIInaTbHBIX
YpaBHEHUMN. Y CIIOBHO U aOCOIIOTHO YCTONYMBBIE pa3HOCTHBIE METOIBI.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.Kako#i n3 nmepeuncieHHbIX HUKE METOIOB Bl OBl IPEAJIOKMITN UCTIONB30BATh IS

UTEPALMOHHOTO PEIICHUS] CUCTEMBI IMHEHHBIX anreOpandeckux ypaBHEHUN?
OTtBeTHI:

1 - metox lNaycca;

2 - meton Sxo0Owu;

3 - metox LU-pa3noxeHus (IeKOMIIO3UIINHN);

4 - meTox 3enaens.
BepHnblii otBeT: 4

2.K kakomy Kiaccy 3amau oTHocHTCs 3a1a4a F(X)=x*exp(-x)—max?
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OTBeThI:
1 - ycoBHOM MaTeMaTHYECKON ONITHMH3AIINH;
2 - mpuOIMKEHHOE BBIUMCIICHHE OTIPECIIEHHOTO HHTETPaa;
3 - 6e3yCcI0BHON MaTeMaTUYECKON ONTUMHU3AIUY;
4 - yucneHHoro pemieHus auddepeHnnanIbHOr0 ypaBHEHHUS.
Bepnpiii oter: 3
3.Kakoit yncnennsiit Metos perrenus 3aaaun F(X)=[In(x-1)]/(X-1)—max u3 arke
MEPEYUCIICHHBIX BbI ObI MPEAIOKUIN UCIIOIb30BaTh?
OTBeThI:
1 - meton HeroTOHA 2-TO TIOpSIJIKa;
2 - metox HeroToHa 1-ro mopsiaka;
3 - METOJ] CONPSKEHHBIX TPAJHECHTOB;
4 - MeTOJ] MOKOOPJIMHATHOT'O CITYCKa.
Bepnsiit otBeT: 1
4.Kako# 13 Ha3BaHHBIX HM)KE BUJIOB IIOIPELIHOCTEN HE OTHOCUTCS K YMCITY ITOTPEIIHOCTEH,
BO3HMKAIOIIHUX IIPU MPOBEJECHUN BBIYUCIUTEIBHOIO SKCIIEPUMEHTA;
OTBeTHI:
1 - mOrpenHOCTH OKPYTIICHHUS,
2 - MOTPEUTHOCTH U3MEPEHUsT (PU3NIECKUX BEITUYNH;
3 - MeToMYecKast MOTPEIIHOCTb;
4 - IOrpelIHOCTh JUCKPETU3AIINH.
Bepnsiit otet: 2
5.Kakoe cemeicTBO YHCICHHBIX METO10B BbI OBI MpeII0AKUIN UCTIOIB30BATh JJIS
npuOMKEHHOTO perieHus 3a1a4u Kot ass o1HOro 00bIKHOBEHHOTO U dhepeHIInaTbHOTO
ypaBaenus du/dt=f(u,t), 0<t<T, u(0)=U0?
OTtBeTsI:
1 - nesBHBIE MeTOIBI Atamca;
2 - ssBHbIE MeTO/BI AJlamca;
3 - meronel Pynre-Kyrra,
4 - metofsl Diinepa 1-ro nmopsaka.
Bepnsiit otBeT: 1
6.Kakoii uncnennsiii MetTo Bbl ipeanokuim O6b1 UCIIONB30BaTh Il HPUOIMKEHHOTO
BBIUMCJIEHUS UHTErpajia pyHKIUH OJHOM nepeMeHHON?
OTBeThI:
1 - MeTon1 IPSIMOYTOJIbHUKOB;
2 - MeTOJ] Tparneuui;
3 - metox CUMIICOHA;
4 - cemeiicTBo MeTo10B ["aycca.
Bepnplii oTBeT: 3
7.Kakyro cxemy koHeuHO-pazHocTHOH (KP) anmpokcumanyy nepBoi mpou3BoiHOM 1Mo
BpPEMEHH 11e7IeCO00pa3HO UCIIOJIb30BaTh JJI COCTaBlIeHus quckperHoit KP Mmonenm most
ypaBHeHUs apeida u quddy3un KIoueBoro KOMIOHEHTa Cpebl?
OTtBeTHI:
1 - nesBHyto neByto KP annpoxcumariuio;
2 - HesiBHYIO TIpaByto KP anmpokcumarmro;
3 - siBHY10 npaByto KP anmpokcumanuio;
4 - sBHyto neByto KP annpoxcumaruro.
BepHnplii otBeT: 4
8.Kakoli u3 HuKe rnepeunciIeHHbIX MEeT010B Bbl npeannokuiu Obl 1Sl pelieHns CUCTEMBI
MATUTOYEYHBIX PA3HOCTHBIX JIMHEWHBIX YPaBHEHUN?
OTBeTHI:
1 - MeTO MPOTOHKY;
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2 - MeTox 3elnens;
3 - meTox Sxoou;
4 - MeTOJ| BEpXHEH penaKkcalyi.
Bepnpsiii oteT: 4
9.Kakoii yncnenHslii MeTo Bbl cunTaere mpaBUIIbHBIM UCIIOIB30BATH IS pacuéra
JNEKTPUYECKUX MOJIEH CUCTEM TOHKOIPOBOJIOYHBIX ITPOBOAHUKOB?
OTtBeThI:
1 - MeTox MHTErpaIbHBIX YPaBHEHUI;
2 - METOJ] KOHEYHBIX 3JIEMEHTOB;
3 - METOJ1 SKBUBAJICHTHBIX 3aps/10B;
4 - MeTO/1 KOHEUHBIX Pa3HOCTEH.
Bepnsiit otBeT: 1
10.Kakoii uncneHHslii MeTo/ Bpl cunTaere npaBUiIbHBIM UCIIOJIB30BATH Ul PEILICHUS
ypaBHeHus [lyaccona B pacd4€rax 3JI€KTPUYECKUX IOJIEH dJIEKTPUUECKUX pa3psAIoB?
OtBeThI:
1 - MeTox SKBUBAJIEHTHBIX 3aps/I0B;
2 - METOJI KOHCYHBIX Pa3HOCTEH;
3 - METOJ1 KOHEYHbIX JIEMEHTOB;
4 - METOJ] UHTETPAJIbHBIX YpaBHEHUI.
Bepnbsiit oteT: 2

II. Onucanue wkKanvl oueHueanus

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evinonnenus 3nanus: Ouenka «OTJIMUHO» BeicTaBisieTcs CTYIEHTY,
MPABUJILHO BBITIOJHUBILIEMY MPAKTHYECKOE 3aJjaHNe, KOTOPBIN MTOKa3all IPH OTBETE HA BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa U Ha JOTOJIHUTEIbHBIE BOMPOCHI, UTO BIIAJEeT MaTEPUAIOM U3y4EeHHOU
JUCIUTITMHBI, CBOOOHO MTPUMEHSET CBOW 3HAHUS JIJIsi OOBSICHEHUS PA3IMYHbBIX SIBJICHUHN U pelIeHUs
3ajau.

Ouyenka: 4
Huosienuii nopoe evinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu evinoanenus snanusa: Onenka «XOPOILIOy BeicTaBnsieTcst CTYAEHTY,
MIPABUJIHLHO BBIMOJHUBIIEMY IPAKTHYECKOE 3a/JaHUE U B OCHOBHOM INPaBUJILHO OTBETUBIIIEMY Ha
BOTIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha JIOTIOJIHUTENBHBIE BOTIPOCHI, HO JONMYCTHBIIEMY TIPH
3TOM HENPUHLUUIHAIbHBIE OIINOKH.

Oyenka: 3
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu gvinonnenus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABJISIETCS CTY/IEHTY, KOTOPBIM B OTBETaX Ha BOIPOCH! IK3aMEHALIMOHHOT0 OMIIeTa JJOMyCTHII

CYIIECTBEHHBIE U Ja)Ke TPyOble OIMOKH, HO 3aTE€M HCIIPABHJI X CaM, a TAKXKe HE BBITOITHIII
MPAKTUYECKOE 33/1aHUE U3 SK3aMEHAI[MOHHOTO Oniera, HO TM00 HaMeTHJI MPaBUIIbHBINA MYTh €r0

BBITTOJTHEHUS, JTHOO 10 YKa3aHHUIO SK3aMEHATOPA PEIII APYTYIO 3a[a4y U3 TOTO XKe pa3zera

JUCLUTUIAHBL.

1I1. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B coOTBETCTBUHM ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBON CHCTEME IS
cryaenToB H1Y «M3OW» Ha OCHOBaHUM CEMECTPOBOM M aTTECTAIIMOHHON COCTABIISIFOLIUX.
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