MuHHCTEPCTBO HAYKH U BbICIIEro oopazosanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUPeKACHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUuTeT «MIU»

Hanpagsienune noaroroBku/cnenuaibHocTh: 13.04.02 DiieKTpoIHepreTKa H 3JIEKTPOTEXHHKA
HaumenoBanue o0pa3oBare/ibHOMH NPorpaMmMbl . BbICOKOBOIbTHBIE 3JIEKTPOTEXHOJI0T MU
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MarucTparypa

®opma o0yuenusi: Ounas

OueHo4YHbIE MaTepuajabl
o IMCIOMIIJIMHE
I/IH(I)OpMaIIHOHH])Ie TEXHOJOI'IH B TEXHUKE H 3J'IeKTpO(l)I/I3I/IKe BBICOKHX
Hal'lpﬂ)KeHI/Iﬁ H BBICOKOBOJIBTHBIX 3JICKTPOTCXHOJOI'UAX

MockBa
2022



OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:

MNopnucaHo 3NeKTPOHHO| noanuckio $TEOY BO «HUY «M3U»

CeeneHuna o enagensue L3N M3KU H.H.
Bnageneu YepHeHckun J1JI. o
HpeHOI[aBaTeJIL WaeHTUdMKaTOp 981ch642-ChernenskylLL-5722fea I‘ICpHCHCKI/H/I
JIOJDKHOCTD MOANKCH aclIM(ppOBKa
P
TIO/ITUCH)
COI'JTIACOBAHO:
MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»
P%]KOBOI[HTGHB w CeepneHwna o Bnagensue L3N M3K H A
(V) paBOBaTeJILHOI/I Bnageneu JNlebepesa H.A. o
HpOFpaMMBI WaeHTUdMKaTOp 75716a03-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 . Brageney TEMHMKOB A.T. o
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTUdMKaTOp alabbl23-TemnikovAG-2d4db00 TCMHI/IKOB

(IOIKHOCTB, YUeHasl CTETICHb, YUCHOE (mozmucs) (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 )
NJ1-4 JleMoHCTpUpPYET 3HAHUS U YMEHHSI UCIIOJIb30BaTh HH()OPMALIMOHHBIE TEXHOJIOTUU B
HAy4YHBIX U MPUKIIAJIHBIX UCCIEAOBAHUSAX B 00JACTH BHICOKOBOJIBTHBIX 3JIEKTPOTEXHOJIOTUI

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

dopma peanuzanuu: 3anura 3a1aHus
1. Paspaborka GUI-npunoxenus (Jlaboparopuas padota)
2. PacueT K03 GUIIMEHTOB alPOKCUMAIIUU TPO30BOTO UMITYJIbCAa HA OCHOBAHHH OTIBITHBIX
naHHbIX (JlaboparopHas pabota)
3. Pacu€r nepexoHOro mpoiiecca B AIeKTpruecKux 1ersx (Jlabopatopuas padora)
4. Pacdét 3JeKTPUIECKOTO OISt OT TPOBOJIOB BO3AYIIHOMN JTUHUH (CHCTEMBI TOHKHX
npoBotHUKOB) (JlaGopaTopHas paboTa)

®Popma peanuzamu: KommberorepHoe 3aganue
1. UucneHHOE MHTETPUPOBAHUE, MHTEPIIOJISIMS, PEIICHUE HETMHEHHBIX YpaBHEHUH, paboTa ¢
MaccuBamu, Buzyanu3anus nanubix (KonrponbHas padota)

®Dopma peanuzaruu: [Tucemennas pabora
1. Pa6ota c nannpimMu B cucteme MATLAB (Kontposibsnas pabora)

BPC aucuunjavHbl

I cemectp
Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0
R Nupaexc KM- | KM- | KM- | KM- | KM- | KM-
KM: 1 2 3 4 5 6
Cpok KM: 4 6 8 10 12 14

OcHoBbsl pabots! B cpeie MATLAB

OcHoBbsl pabots! B cpeie MATLAB + +

OcHoBbl porpammupoBanus B cpene MATLAB

OcHoBbl porpammupoBanus B cpene MATLAB + + + +

Busyammzanus nanneix B cpeae MATLAB




Buzyanuzanus nanueix B cpene MATLAB

Penienue TUIIOBBIX BBIYUCIINTENBHBIX 3a/1a4 B
MATLAB

Peuienne TUIIOBBIX BBIUMCIUTENBHBIX 33124 B
MATLAB

PazpaboTtka nporpamm ¢ rpadudecKumM
10JIb30BATEIILCKIUM HHTEpeiicom

Pazpabotka nporpamm ¢ rpadudecKum
I0JIb30BATEIIHLCKIUM HHTEpEiicoMm

Cpena Bu3yanpHOTro MojeupoBanus Simulink

Cpena Bu3yanpHOro MoaenupoBanus Simulink

Bec KM:

10

15

30

15

15

15

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




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
JUCIUILINHE

IK-1 N-4nk1  HdemoncTtpupyet | 3HaTh: Pa6ora ¢ nanueivu B cucteme MATLAB (KonTposbaas padoTa)
3HAHUA u yMeHHUsl | mporpammHoe obecrieuenre | UnclieHHOe HHTErpUpPOBaHUe, HHTEPIOJAIUS, PEIICHHE HEeTHHEHHBIX
HCIIOJIB30BaTh MATLAB u Simulink, kak ypaBHEHUH, paboTa ¢ MaccuBaMH, Busyanu3sanus AaHHbIX (KoHTposbHas
nH(pOpPMallMOHHbBIE COBpEMEHHBIE HHCTPYMEHTHI | paboTa)
TEXHOJOTMM B HAy4YHBIX H | JUUISl MAaTEMaTUYECKOTO Pacuer k03¢ (pUIIMEHTOB anmpoOKCUMAIIMK TPO30BOTO UMITYJIbCa Ha
MPUKIIATHBIX MOJIETTUPOBAHUS MIPOIIECCOB | OCHOBAHUU OMBITHBIX JTaHHBIX (JIaboparopnas padoTa)
uccienoBanusx B oOnactu | B 3anayax TOBH u BBOT, Pacuér snexTpryeckoro noist OT IpOBOJIOB BO3AYLIHONW JMHUU (CUCTEMBbI
BBICOKOBOJIbTHBIX 00pabOTKH M aHAIK3a €ro TOHKHX ITPOBOIHUKOB) (JlabopaTopHas pabora)
AIIEKTPOTEXHOJIOT UM pe3yJIbTaToB Pazpaborka GUI-nipunoxenus (JlaboparopHas pabota)

OCHOBHBIE TPUEMBI U
CpEICTBa CO3/1aHus
rpadudeckoro uurepgeiica
nonb3oBarens B MATLAB
S3BIK IPOrPaMMHPOBaHUS
MATLAB

YMers:

CO3/1aBaTh B cpejie
MATLAB nporpammsl 11
HAay4YHBIX pacu€ToB B
oomactu TOBH u BBOT,
OLICHUBATh U MPEJICTABISTh
PE3YJIbTAThl BHIIOJHEHHBIX
pacd€ToB

co3ziaBaTh rpaduyecKuit
nHTepdeiic nmonp3oBarens

Pacuér nepexoaHoro npoiiecca B anekTpuueckux nemnsx (Jlaboparopnas
pabora)




3TUX MPOTPAMM CPEACTBAMU
MATLAB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Pa6ora ¢ nananiMu B cucteme MATLAB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHusi KOHTPOJAbHOro Meponpusitusi: 1. CTyIeHTy B ayJUTOPUU BBIIACTCA
BapHaHT 3a/laHus. B TeueHuu aecATU-NATHAALATH MUHYT CTYACHT IMOATOTABIMBAET MHUCbMEHHOE
pelieHne U cAaéT ero npenojaBareiao Ha NpoBepKy. [101b30BaThecs KOMIBIOTEPOM HE pa3peleHo.
2. YjaaleHHO CTyIEeHT MoJiydaeT BapuaHT 3amanusi yepe3 noury OCOIII, mocie BBINOJIHEHUS
OTCBIJIAET pe3yJbTaThl MpernojaBareato Ha mpoBepky nourod OCOII. Ha BeimosiHeHHE BbIIaeTCA
JIeCATh-TIATHAAUATh MUHYT. [10onb30BaThCcs KOMIBIOTEPOM, 32 HCKIIOUYEHHEM padOThl C MOYTOM,
3arperieHo.

Kparkoe conepxkanue 3aianus:

KonTponbras padora Nel HampaBiieHa Ha BBISIBJICHHUS YPOBHS 3HAHUW CTYIACHTOB I10
CIIENYIOIMM HaIlPABJICHUSAM:
- Pabora B komanaHOM okHe cpeaslt MATLAB;

e - OcHOBHble TUNbl gaHHbIXx B MATLAB;

e - BeKTopbl, MaTpu1Lbl U MHOFOMEPHbIE MaCCUBbI;

e - NHaeKkcupoBaHWE MACcCUBOB;

o - OYHKUMM ANna paboTbl C YNCOBLIMU 3HAYEHUAMU;

e - ArperaTHble GyHKUMY;

e - OyHKUMM Ana paboTbl C MacCMBamMM CUMBOOB;

e - PaboTa c MaccMBamu CTPYKTYp;

e - PaboTa c maccuBamu AUeek;

e -Tun gaHHbIxX table n dyHKUMK ana paboTbl ¢ AaHHbIMKM TUNA table.

e KoHTponbHas paboTta Nol coaep:KuT B cebe 5 pasnmyHbIX BONPOCOB, OTBETOM Ha KOTOpble ABNAETCA
KpaTKasA CTPOYKa KoAa cpesbl nporpammupoBaHna MATLAB, anbo ke npeanonaraemolii OTBeT,
Nnosly4aemblit KOMMNbIOTEPOM NOCAE BbINOAHEHUA SN1EMEHTAaPHOW KOMaHAbI.

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: S3BIK IPOrPaMMHUPOBAHUS 1.ITpuBeaure npumepsl GyHKIMHA U1 pabOTHI €
MATLAB YHUCJIOBBIMHA MaccuBaMu. JlaiiTe KpaTKyro
XapaKTepUCTUKY KaXIOU yKa3aHHOH (QyHKIUH.
2.HazoBute ocHoBHBIC TUIBI JaHHBIX B MATLAB. [laiite
UX KPAaTKYIO XapaKTEpUCTHKY.

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTposbHas paboTa cYUTaeTCs BHIIOTHEHHON
Ha O1eHKY «OTINYHOY, €CITH PEIISHUS BCEX 3aJ/1a4 BHITIOJHEHBI 0€3 OMMUOOK U MPEICTABICHBI
apryMEHTHUPOBAHHBIE BBIBOJIbI MO MOJTYYEHHBIM PACYETHBIM pe3yJIbTaTaM

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku vinonnenus snanus: KoHTpoabHas paboTa CYMTASTCs BHITIOTHEHHOM
Ha OICHKY «XOpOIIIOY, €CITH PELICHUS YeThIPEX U3 TISTH 3371a4 BHITOJHEHBI 0€3 OIHOOK U




IIPEACTABIICHBI aPT'YMEHTUPOBAHHBIE BBIBOJIBI 110 MTOJYYEHHBIM PACYETHBIM PE3yJIbTaTaM, a IIpu
pELIeHUH MIATON 3a4a4M JOMYLIEHbl HETOYHOCTH B pacyeTax M HEINPUHIUINAIbHbIE OIINOKH

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku epinonenus 3uanua: KoOHTponbHas paboTa CYMTASTCs BHITTIOTHEHHON
Ha OICHKY «Y JIOBJIETBOPUTEILHOY, €CIIA PEUICHUS TPEX U3 IISATH 3a]1a4 BHIIOJIHEHBI B IIEJIOM 0€3
MPUHIMITHATBHBIX OIMTMOOK, HO BEIBOJIBI 110 TIOJyYEHHBIM PACUETHBIM Pe3yJibTaTaM ciabo
apryMEHTHPOBAHBI, @ OCTAJbHBIC 32141 HE PEIICHBI WX TPU UX PEIICHUU JIOMYIIECHBI TPYObIe
OIIHUOKHU

KM-2. Pacyer k03(ppHUIIHEHTOB aNIIPOKCUMALMH I'PO30BOr0 HMILYJIbCA HA OCHOBAHUH
ONBITHBIX JAHHBIX

®opmbl peau3anum: 3anIuTa 3a1aHUA

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec xouTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBeaeHMss KOHTPOJBLHOro Meponpusitusi: IIpoBoaurcs B BuIe pelleHHA
IIOCTaBJIEHHOM 3a/1auMl Mpu noMolIu cpeabl nporpammupoBanuss MATLAB. Bpemst Ha BbilloJIHEHUE
nabopaTtopHoil paboTbl — 4 yaca. Bpems Ha noaroToBky orBeTa — 60 MUHYT.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

Bapuant 2.
Hano: 5§, = M = 7.2 KAMEKC
TD 9 :!rl;l 3
r, =50 MKc
I,=30 gA
opo

Lenv pabomul.: uzyuenue gosmodicnocmeit MATLAB Ons pewenus cucmem HeruHeuHbix
VPABHEeHUII.

[Tpy NpoeKTUPOBAHUHU MOJIHUE3AIIUTHI JIEKTPOIHEPTETHUECKUX 00BEKTOB YaCTO BO3HUKAET
3a/laya pacuera NepexoJHbIX MPOLECCOB, HCTOYHUKOM KOTOPBIX SBJISETCS UMITYJIbC MOJTHHUU
(3amuTa MOJICTAaHLIMH OT MPSMBIX YapOB MOJIHUU M HAOETaroIuX ¢ JIMHUM BOJIH, pacueT yucia
IPO30BBIX OTKJIFOUEHUH JIMHUY U T.7.). [lapameTpsl 3TOr0 umMnysbca (aMIUIUTYAA,
JUINTENILHOCT ()POHTA, JUTUTEIBHOCTh UMITYJIbCA) 00J1a/1al0T CYIIECTBEHHBIM CTATUCTUYECKUM
paszopocom. 1o pe3ynbpraram 00pabOTKH MHOTOJIETHUX U3MEPEHUN ITUX IMapaMeTPOB B
PYKOBOJISIINX JIOKYMEHTAX 110 MOJIHUE3AIINTE U 3alIUTE OT aTMOC(EPHBIX MepeHanpsKeHUH
0000111eHBI KO3 (HULIMEHTH UX BEPOSITHOCTHBIX pacHpeeIeHUN.

B pacuerax ¢opma TOka MOJTHUM IPUHUMAETCSE OMIKCIIOHEHIIMATIBHOM (pHc. 1) 1 onuckIBaeTCs
CJIETYIOIIHUM BBIPAKEHUEM:

] ]

@)=l A" —e ™). m
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Figure 1 Puc. 1. Annpokcumaumsa MMny/ibca TOKa MOJIHUU C MOMOLLLbIO
CYMMBbI ABYX 3KCMOHEHT

Jlnst mpoBeieHUsT KOHKPETHBIX YHCIEHHBIX PACUETOB HY)KHO 10 3a/JaHHBIM aMIUTUTYZE U
JUTUTENBHOCTAM (DPOHTA Ty, U UMITYJIBCA Ty OMPEAETUTH BXOAsmuMe B (1) Koo punuentst
A, t,uty,. ANNPOKCUMAINS JUIUTENBLHOCTH (DPOHTA IO IKCIIEPUMEHTAIILHBIM JTAHHBIM 4ACTO

OCYIIECTBIISICTCS 10 3HaUYEHUSM Toka Ha ypoBHAX 0.3 u 0.9 (puc. 2) ¢ MOMOIIBIO CIAEAYIOIIETO
COOTHOLLEHUS:

et @)

T,

03 0e max

T t T

Figure 2 Puc. 2. MNoAcHeHue K annpoKCMMaLun AANTeIbHOCTU GPOHTa

TakuMm oOpa3om, Ui HaXOXKACHUH KOA(D(HUIIMEHTOB alMIPOKCHMAIIMKA UMITYJIbCA TOKA MOJTHUU
HEO0OXOMMO PEIIUTh CUCTEMY U3 5 YpaBHEHUHN, KAK0€ U3 KOTOPHIX SIBISETCS HEIMHEHHBIM:

Tos Tos
t !

A-(e " —e *)=09
Tos-067, Ty -061,

A(e " -e "™ )=03

i 4 T,

- By

4 A-(er—e )=0.

U3 (2) cnenyer, uro:



Tpy=Tpy —06-7,.

s pewenus cucmemol Henunelinvlx ypasnenuil 6 cucmeme MATLAB npeounasnavena ¢hyrnkyus
fsolve.

Ipumep: x=fsolve(@fun, xo).

FSOLVE pewaem cucmemy HelUHeUHbIX YPABHEHUL MEMOOOM HAUMEHbULUX KBAOPAMOS.
FSOLVE pewaem ypasnenus credyroujeco uoa:

F(X)=0, 20e F u X mozcym b6vime sexmopamu iy Mampuyamu.

X=FSOLVE (FUN, X0) npunumaem sexmop HauanvHulx 3naveruti X0 u pewiaem ypasHeHus,

3adannwle noavzogamenvckol @yukyuent FUN. FUN npunumaem eexmop X u 6038pawaem
3HaueHnus eekmop 3navernul F(X).

3adanue: onpenenutb KOOPOUUMEHTSI ty, tg, A, To.o, Emax-

Tpebosanusn:.

1) OGecnieunts B m-(haiiine npoBepKy BXOJHBIX TaHHBIX.

2) CHaOauth m-daili KOMMEHTapUAMHU TaK, YTOOBI MOYKHO OBLIO MOJIy4aTh HH(OPMALIHIO O
GyHKIIMH ¢ TOMOIIbI0 KoMaH b1 help.

3) Cnenatb mpoOBEPKY MOTYYCHHBIX PE3YJIbTATOB.

Ilposepka:

o Fltg)=1

o f(,)=05

o f(Ts~06-7,)=03
o f(I,,)=09

Figure 3 Puc. 3. YpaBHeHUA NpOBepKU

Bapmnant 1.

Jawo: [,,—1,,=2.3 MKc

r, =75 MKc
I =30 KA
BapuanT 2.
f(Tye)— f(T5) Bapuaur 3.
aAHO: = 03t — 03t _ ;
HAHG- SJ{} B TD? TI:}! = S R HHH(‘.I: jr:“ ={.3 Mrc
TH:fI-ﬂMI(C Tﬂ—ﬁﬂbmc
IM:3ﬂ KA fm=3ﬂ KA
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Bapnanr 4.

s I Tos) =1 Ty)

INano: §,, = — =35 KA/MKC
’ " In g Iﬂ 1
r, =50 MKc
I =30 kA
KOHTpOJ'[LHLIe BOHpOCbI/Sa[[aHI/Iﬂ:
3HaTh: S3BIK IPOrPaMMHUPOBAHUS 1.Kakue orpanndenust IMEIOTCs 11sl paboThl PyHKIUU
MATLAB fsolve?

2.Kakue napaMeTpbl UMEET CTaHAAPTHBIN
HCTIBITATEIbHBIN MOJHBIN TPO30BOM UMITYJIHC?

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITTOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: (5
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: OLeHKa "Xopouio" BbICTaBISAETCS, €CIIH
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BELIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoanenus 3Hanus: OLeHKa "yJ0BIETBOPUTEIbHO" BHICTABIISAETCA,
€CJIM 3aJ]aHue TIPEUMYIIIECTBEHHO BHITIOJIHEHO U JIaHBl OTBETHI HA OCHOBHBIE BOIIPOCHI

KM-3. YUncieHHOe HHTeIPHPOBaHUe, HHTEPIOJISILNS, pellieHHe HeJTUHeHHbIX
yYpaBHeHMH, padoTa ¢ MacCMBaMH, BU3yaJIU3alMs JAHHbIX

®opmbl peaanzanun. KoMbroTEpHOE 3a/1aHHE

Tun koHTpOABLHOrO MeponpusaTus: KontponsHas pabora

Bec koHTpOBbHOrO Meponpusitusi B BPC: 30

IIpouenypa mnpoBeaeHusi KOHTpPoabHOro Mmeponpusitusi: 1. Crynenty B ayautopuu (BILI)
BbIAa€TCcs 3amaHue. CTyIEHT 3a OTBEICHHOE BpeMs JIOJDKEH HalucaTh pPEIICHHE MPU MOMOIIH
KOMITbIOTEpa. B KadecTBe pe3ysbTaTOB HA MPOBEPKY M OICHKY CTYACHTOM CHAIOTCSl HAMHCAHHBIC
koapl. 2. Ctynenty BoicbuiaeTcs noutoid OCOII 3ananne. CTyAeHT 3a OTBEIEHHOE BpPEMs JI0JKEH
HaIMCcaTh PEIICHUE TPH MOMOIINA KOMITbIOTepa. B KadecTBe pe3ysapTaTOB HAa MPOBEPKY M OIEHKY
cTyleHToM cpaatorcs (Hampamisitorcess nouyto OCOII) nanmucanHble KOoAbL. ECTh BO3MOXKHOCTH
YIQJICHHOTO MOKITIOUEHHUS K ayAUTOPHBIM KoMmmbroTepam BI kxadenpsr.

Kpartkoe conep:xanue 3a1anus:
KonTponbhas pabdota Ne2 HarpaBieHa Ha IPOBEPKY 3HAHUM CTYIEHTOB I10 CIEAYIOIIUM
pazzienam AUCIUIUINHBL:
1. Ocnosvl npoepammuposanus 6 cpede MATLAB,
2. Busyanuzayus oannwix 6 cpede MATLAB,
3. Pewenue munogulx gvruucaumenvruix 3a0ad 6 MATLAB;
KonTponbHas pabota No2 BrirodaeT B cedst 6 pa3NIudHbBIX 3a/1a4, pEIICHNE KOTOPBIX CTYACHT
JTIOJDKEH TIPE0CTaBUTh B KAYECTBE KOJIa, IN0O K€ COOpPaHHOU MPOTPAMMHOIN MOJIEITH.
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KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

Ymerp:  co3maBartb B cpele 1.Ha otpeske [1 ; 2] HaliTu pelieHre CAeayIOIEero
MATLAB MPOTrPaMMBbI JUIst ypaBHeHus: logsx = e ™. [TocTpouTh UCCIICAYEMYIO
Hay4HbIX pacu€ToB B 00JacTu BEJIMYMHY HA 3a/IaHHOM MHTEpBAJIE.

TOBH u BBOT, onenuBars u 2.Ha otpeske [0, 2] onpeaenuTs II0Maab 3aMKHYTON
MIPEACTABISTH pe3ynbTaThl obiactu, 00pa30BaHHON NEPECEUCHUEM JIBYX KPUBBIX,
BBIIIOJIHEHHBIX PACYETOB 3aJlaHHBIX CIIEAYIOIIMMHU YPaBHEHUSIMU:

(x) =sin(zje T
g() = 0,3 —sin(2z)*e */?

Memoouueckue ykazanus. BU3yaqTu3upoBaTh 3a1ady, Npu
pEIICHNY HE TPUMEHSTH IIUKJIBI U HE IEPEBOIUTH
(hyHKIMIO B TAaOJIMYHBIN BUJL.

3.Co3naiiTe MacCcuB CTPYKTYp U3 3 aneMmeHToB. Kaxknas
CTPYKTypa COJAEPKUT OIS

Name — ¢pamunus Bamiero cocena o ayauropuu;
Location — mecronaxoxaenue cocena (left, right nnm
front (wm bottom));

Numbers — Habop u3 ciaydaitHoro 4yucna (ot 3 10 8)
LIETBIX CIy4YalHbIX 3Ha4eHHH B Auana3oHe ot 40 1o 90.
Omnpenenuts UM cocena (UM COceieii), y KOTOPOTro B
Habope Numbers npucyrcTByeT MUHUMAIBHOE IO
3HAYEHUIO YHCIIO.

Memoouueckue ykazanus.: He TPUMEHSTH LIUKIIBI.
Hanecrtu 3Hauenus Ha rpaduk.

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huosicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuku vinonnenus snanus: KontponabHas paboTa cCUMTaeTCsl BHIIOITHEHHOH
Ha OIeHKY «OTJINYHO», €CIIU pEeIIeHHs BCEX 3a/1a4 BHIMOIHEHBI 0€3 OINOO0K U MpeACTaBICHbI
apryMEHTHPOBAaHHBIC BBIBOJHI 110 TOJYYEHHBIM PAaCUe€THBIM pe3ylIbTaTaM

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoineHus sHanus: KoHTponbHas paboTa cuuTaeTcs BHITOTHEHHON
Ha OIIEHKY «XO0poI110», eciu pemienus oonee 60% 3amay BeIMOTHEHBI 0€3 OIMMOOK U MIPEICTaBICHbI
apryMEHTHPOBAHHBIE BHIBOBI MO MOJYYEHHBIM PACUETHBIM PE3yNIbTaTaM, a MPHU PelIeHUH
OCTaJIBHBIX 33134 JIOMYIIEHBI HETOYHOCTH B pacyeTaxX W HEMPUHITUITHAIBHBIC ONTHOKH

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 40
Onucanue xapakmepucmuku epinonnenus 3uanusa: KoHTponbHas paboTa CUMTAeTCsl BHITOIHEHHON
Ha OLIEHKY «Y JJOBJIETBOPUTEIHHOY, eciu pemieHus 50% 3a1ay BHIIOIHEHBI B 11eJI0M €3
MPUHIUIHAIBHBIX OIIUOOK, HO BBIBOJIBI O MOJTYYEHHBIM PacUeTHBIM pe3yJIbTaTaM ciabo
apryMEHTHPOBAHBI, a OCTAJIbHBIE 3a/1a4K HE PEIIEHbI U MPU X PELIEHUH TOMYIIeHbI IpyOble
OLIMOKH
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KM-4. Pac4éT 3/71eKTPpUYECKOro MoJisi 0T MPOBOJA0B BO3AYIIHOM JUHUH (CHCTEMBbI
TOHKHX IIPOBOJHNUKOB)

®opMbl peaau3anuu: 3aiinTa 3a1aHus

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 15

Ilpouenypa mnpoBedeHHsi KOHTPOJBLHOrO Meponpustusa: I[IpoBoguTcs B BUJE PEIICHUS
MOCTaBJICHHOM 3a/1auM MPU MOMOIIM cpebl nporpammupoBannss MATLAB. Bpems Ha BbinoJiHEHUE
nabopaTopHoi paboThl — 4 yaca. BpeMs Ha noArotoBky orsera — 60 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:
Pa3paborars u co3nath GyHKIIHIO, ITO3BOJISIONTYIO PACCUNTHIBATH MMOTCHIIHAT 1
HAIPSHKEHHOCTD JICKTPUYCSCKOTO OISl B 3aIaHHOM TOYKE OT CUCTEMBI TOHKHX IIPOBOJIHUKOB,
PaCIOIOKEHHBIX MAPAILICIBHO APYT APYTY HAJl TOBEPXHOCTHIO 3eMITH. UNCIIO MPOBOTHUKOB
MOJKET OBITH JTFOOBIM.

Honywenusn:
1. [ToBepXHOCTb 3eMJI IPUHUMAETCS UJI€ATbHO POBHOI.

2. 3emis cuuTaeTcs nACaJIbHBIM IIPOBOAHHUKOM.

Tpebosanusn Kk hpynkyuu:
1. mpoBepKa BXOJAHBIX JAHHBIX;
2. BXOJIHbIE JaHHBIE OPOPMIIATH B BUJIE MaccuBa (UM MaCCUBOB) CTPYKTYD.

Tpebosanusn Kk omuemnocmu no 1a60pamopHoll pabome:
1. ynkmus, padoTaromiast mpaBUILHO (U JOTUYHO!) BO BCEX CIIydasiX;
2. oTueT no padoTe, BKIIOYAIOUINI B ceOsl:

a. popmyssl Ui pacuéra 3JIEeKTPUUECKOro MOJIs;

b. onucanue anropuT™Ma MporpaMmel;

C. KOJI POTPaMMBI.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: MPOTrpaMMHOE OOeCTICUeHHE 1.Kakoit MeTo1 UCIIONIb3YeTCs ISl PEIICHHS TAKOTO THTIA
MATLAB wu  Simulink, kak 3agay’?

COBPEMEHHBIC HWHCTPYMEHTBI IS 2.Kakune gomyiieHus: IpUHUMAIOTCS TP PEIICHUN
MaTEeMaTHYECKOT0 MOJIETUPOBAHUS TaKoOro THIIA 3a1a4?

nmporieccoB B 3amayax TOBH wu
BBOT, 00paboTku M aHaiuza ero
pe3yIabTaTOB

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a1aHue
BBITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO, BRIOPAHO BEPHOE HAMPABICHUE JIsI PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe svinonnenus sadanus 6 npoyernmax. 50
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Onucanue xapaxmepucmuxu evinoneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BHICTABIISIETCA,
€CJIM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJHEHO U IaHbl OTBETHl HA OCHOBHBIE BOIIPOCHI

KM-5. Pazpadorka GUI-npunoxenus

®opmbl peaau3anum: 3aiuTa 3aJaHUA

Tun koHTpoaBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpouenypa mnpoBegeHHs KOHTPOJbLHOro Meponpusitusi: IIpoBoautca B BHIEe pelleHHA
IIOCTaBJIEHHOW 3a/1auyl Npu oMouIu cpeabl nporpammupoBanuss MATLAB. Bpemst Ha BblllOJIHEHUE
nabopaTopHoi paboThl — 8 yacoB. BpeMs Ha moAroToBKy oTBeTa — 60 MHHYT.

KpaTtkoe conepskanue 3a1aHusi:
Coznare GUI-060m0uKy 1ist GyHKIHMH, pa3paboTaHHOM B JabopaTtopHOU padore Ne2.

Tpebosanus kK NPpULOAHCEHUIO:

1. 1. nonb3oBaTtesb JOIKEH UMETb BO3MOXKHOCTb 33/aBaTb NapaMeTpbl UCTOYHWMKOB 3apaaa, a TakKe
peaaKkTUpOBaTh U YAANATL YIKe CYLLECTBYIOLLUE;

2. 2.nporpamma f0/3KHa BM3yaslbHO 0TOBPaXKaTb CUCTEMY MCTOYHMKOB 3apAAa U NONONKEHNE PACYETHOM
TOYKU;

3. 3.pacyéTHbIX TOYEK B MPOrpamme MOKeT BbiTb HECKOJIbKO, HO Pacy€T MPOBOAMTb HYXKHO TOJ/IbKO B
O/ZIHOW M3 HUX (BbIBpaHHON);

4. 4.He0b6X0AMMO peasnM30BaTb MEXaHU3M COXPAHEHUA 3a4a4M A1 BOSMOMXKHOCTU BO30OHOB/IEHNA
paboTbl.

TpebosaHusA K omyemHocmu no sabopamopHol pabome:
1.nporpamma, paboTatowias NpaBuaAbHO (1 orMyHo!) Bo BCex cayvasx;
2.014eT no paboTe, BKAOYAlOLWMI B ceba:
a.onuncaHue nHTepdeica nporpammbl (MOKasaTb PUCYHOK M HA HETO HAHECTW 3HaYeHMA CBOMCTBA

W XN

Tag KaXk[oro a/iemeHTa yrnpaBieHus);
10. b.onucaHne anroputma nporpammel;
11. C.Ko4 nNporpammbl.

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: OCHOBHBIE MNpPUEMBI U 1.HazoBute ocobennoctu Boimonnenuss GUI-

CpEICTBA CO3JIaHUsl TrpapUuecKoro MPOrPAMMBI.

uHTepdeiica  monmb3oBaTens B 2.IIpuBeauTe npUMepbl CTAHAAPTHBIX JUATOTOBBIX OKOH.

MATLAB 3.B dem 3akitouaeTcs UCIoOab30BaHue appDesigner st
co3nanusi GUI-nporpaMm B COBpEMEHHBIX BEPCUSAX
MATLAB.

YMeTh: co3maBath rpaduueckuit 1.lo6aBbTe BBIBOA pelieHHs B rpaduueckoil popme.

uHTepdeiic Moap30BaTEN  ATHX

nporpamM cpeacteamu MATLAB

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu evinoineHus shanus: OneHkKa "oTIMYHO" BBICTABISETCS, €CIH 3a/1aH1e
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: OueHKa "Xopouio" BEICTaBISETCs, €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISl PEIICHUS 3a/1a9

Oyenka: 3
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 40
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "y10BIeTBOPUTENLHO" BHICTABISACTCS,
€CITU 3a/IaHue NMPEUMYIIECTBCHHO BBITIOJHEHO U JIaHBI OTBETHI HA OCHOBHBIE BOIIPOCHI

KM-6. Pac4éT nepexoHOro npouecca B 3JIeKTPUYeCKUX Hensax

®opmbl peaau3anum: 3aluTa 3aJaHUA

Tun koHTpoaBHOr0 Meponpusitus: Jlabopatopnas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBedeHHs] KOHTPOJIbHOrO Meponpusatusi: IIpoBoaurcs B BuAE peLICHUs
IIOCTaBJIEHHOW 3a/1a4yM MPH MOMOILHU cpeibl mporpamMmMmupoBanuss MATLAB

Kpartkoe cogepxanue 3ajaHusi:
Nmmynbc HanpspKeHMs, BO3HUKIIWKA B pe3ysIbTaTe yJapa MOJHUU B BO3AYIIHYIO JIMHUIO,
Haberaet Ha OPY.
Ornpenenuth HanpspKeHUE Ha 00bekTe, 3amuiméaHom OITH ¢ 3aganHbIM OcTaromuUMCst
HaAIPSDKEHUEM.
Pacuér mpoBecTH mo cxeme 3aMeIeHus, MpeCTaBICHHON Ha PUCYHKE.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: MPOrpaMMHOE oOecrieueHne 1.Ipuanun pabots! makera Simulink
MATLAB wu  Simulink, xak
COBPEMEHHBIC HHCTPYMEHTBI ISt
MaTeMaTU4eCKOro MOJICITHPOBAHUS
nmporieccoB B 3amayax TOBH wu
BBOT, 00paboTku M aHaiuza ero

pEe3yJIbTaTOB
YMerp:  co3maBath B Cpele 1.Co31aTh UCTOYHHUK KOCOYTOJIBHOTO UMITYJIbCA B BUJIE
MATLAB IIPOrPaMMBI JUIs MAaCKUPOBAHHOW MOJCUCTEMBI

HAy4YHBIX pacu€ToB B o00NacTu
TOBH m BBOT, onenuBath u
MIPEACTABISATh pE3yNbTaThI
BBITIOJIHEHHBIX Pacu€TOB

Onucanue MIKAJbI OLlEHUBAHUS

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 80
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBHITIOJTHEHO B MOJIHOM 00'beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomo" BhICTABISIETCA, €CIIN
OOJBIIMHCTBO BOMPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JIJISI PEIICHUST TOTIOTHUTEIBHBIX
3a1a4y

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 40
Onucanue xapaxmepucmuxu evinoineHus 3nanus: OueHka "yI0BIeTBOPUTENHHO" BHICTABISIETCS,
€CITM 33aJJaHue MPEUMYIIECTBEHHO BBITIOJTHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. Jlornyeckue MaccuBBL: cO3AaHue U paboTa C HUMH, 00JIaCTh IPUMEHEHUSI.

2. Unrepdeiic mporpammbel MATLAB ¢ cucremoii Simulink.

3. CBoOoiHBIE KOJIEOAHNUS TOKA B TIOCJIEOBATEIEHOM HJIEKTPHUECKOM KOHTYPE OMUCHIBAIOTCS
nuddepeHIaIbHBIM YpaBHEHUEM

LM+RM+li[rJ=D
dt” da C

I[Ipenmonaraercst, YT0 HHIYKTUBHOCTh KATYIIKKA 3aBUCUT OT MPOTEKAIOIIET0 Yyepe3 Heé TOoKa 1o
sakony L = Ly X (1 — k X i?), rae k — ko> uiment. Heo6x011uMO paccuuTaTh U IOCTPOUTH
rpaduk 3aBucuMocTH i(t) B TedeHue 7 MKC /Ui HadanbHbIX ycnoBuit di/dt =0 u 1= 10 MA mpu t
=0.

OmnpenenuTh MaKCUMAJIbHOE OTKJIIOHEHHE TOKa | 0T 0, HauMHAasi CO BpeMeHH ty = 2,5 MKC U
BpEMsi, TP KOTOPOM HAOJIFOIACTCS 3TO OTKIOHECHHE.

[Mpunsate R=1 Om, C=0,01 mx®, L, = 1 mxI'n, kK = 5000 1/A2.

Memoouueckue ykazanus: He TIPUMEHSTH [IHUKIIBL.

R

| I

L

ir) -

| T~
R

IIpoueaypa nposenenust

[TpoBoauTCs B ycTHOM opMme 1o OuseraM B BUE MOATOTOBKU U U3JI0KEHHUS Pa3BEPHYTOrO OTBETA.
Bpemsa Ha moaroroBky orBeta — 60 MUHYT. BuneT cocToUT U3 ABYX TEOPETUUYECKUX BOMPOCOB U
OJTHOM 3a1a4H.

L. Ilepeuens komnemenyuil/uHOUKAMOPO8 U KOHMPOTILHBIX 6ONPOCO8 NPOBEPKU PE3VIbINAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerennus/Muankarop: N/-4nk-1 JleMOHCTpUPYET 3HAHUSI U YMEHUS UCIIOIb30BaTh
MH(}OPMaLMOHHBIE TEXHOJIOTUU B HAYYHBIX U MPHUKIAIHBIX UCCIIEOBAHUSIX B 001aCcTH
BBICOKOBOJIBTHBIX IEKTPOTEXHOJIOTUI

Bonpocsl, 3aganus
1.1. Jlornyeckre MacCUBBI: CO3/JaHNE U paboTa ¢ HUMHU, 00JIaCTh TPUMEHEHHUS.
2. Unrepdeiic mporpammbl MATLAB c cucremoit Simulink.
3. CBoOO1HBIE KOJIEOAHNUS TOKA B TIOCJIE0BATEIEHOM AJIEKTPHUECKOM KOHTYpPE OMUCHIBAIOTCS
muddepeHIMaTbHBIM YpaBHEHUEM
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Lw+RM+li[rj=D
qar” dt

[Ipenmonaraercs, YT0 MHAYKTUBHOCTb KaTYIIKU 3aBUCUT OT MIPOTEKAIOIIETO Yepe3 HeE TOKa Mo
3akony L = Ly X (1 — k X i?), rae k — ko> puiment. Heo6x011MMO paccuuTaTh U IIOCTPOUTH
rpaduk 3aBucumoctH i(t) B TeueHne 7 Mkc s HadanbHbIX yenoBuid di/dt =0 u i = 10 MA nipu t
=0.

OnpeaenuTh MaKCUMalIbHOE OTKJIOHEHHE ToKa | oT 0, HauuHast CO BpeMEHH ty = 2,5 MKC |
BpeMsi, IPU KOTOPOM HaAOII0JaeTCsl 3TO OTKIOHEHHE.

[Mpunsate R=1 Om, C=0,01 mx®, L, = 1 mxI'n, kK = 5000 1/A2.

Memoouueckue ykazanus: He TPUMEHSATD LIUKJIBL.

R

| —
| I

L

| T~
R

i(f) =

2.1. PerieHue TUIIMYHBIX MaTeMAaTUYECKHUX 3a/1a4: alllIPOKCUMAIINS, HHTEITPUPOBaHUE.

2. IIporpammupoBanne B MATLAB: criocoObl NOBBIIIEHNS TPOU3BOIUTENBHOCTH IIPOTrPaMM
MATLAB.

3. B 3aanHoO# cxeMe 3aMenIeHuss HE00X0AMMO PacCYUTaTh M MOCTPOUTH IpaduK 3aBUCUMOCTH
MaKCHUMaJIbHOI'O HalpspKeHus Ha TpaHchopmarope UTpmax OT 3HaueHHs! JUIMTEIbHOCTH
¢dponTa KocoyroiasHOro umIysnbca UornH. B oTaensHOM rpadruyeckoM oKHE HEOOXO0IUMO
CTPOUTH OcLIIIIOrpaMMbl HanpspkeHust UTp(t) amst kax0ro BEIOpaHHOTO 3HAYEHUS T¢h.
['padiku CTPOUTH COBMECTHO C OCIHJUIOIPAMMOM HAIPsDKEHUSI HCTOYHUKA. [ paduKu TOIKHBI
OBbITh BUJIHBI B T€UEHHE | CEKYH/IbI, TOCIIE YE€r0 OHU CMEHSIOTCS CIIeIyIOIUM BapHAHTOM.
Ipunams:

Uomnu =350 kB, C’=10,2 n®/m, L* = 1,7 mx['a/m, loma=30 m, Ctp = 2000 nd.
Ocuunorpammy cTpouTh B TedeHue 10 Mxc. JinTenbHOCTh GpOHTA KOCOYTOJIBHOTO UMITYJIbCca

HNCTOYHHKA HAIIPSKCHUA MCHSACTCA OT 0 A0 3 MKc.
'll-lllllllll

) e . Ol .
CT 'r'.'hlll b _:rl"- |I.-' |l T T _":‘"" ! '{'I.'\I

3.1. Marematuueckue Borarcienns B MATLAB: snementapabsie MaremMaTuieckue (yHKIIUH.
ITpuopurer onepanuii B MATLAB.

2. MaccuBsl siueeK: co3iaHue u pabota ¢ HUIMH, 00J1aCTh IPUMEHEHHUSI.

3. PaccuntaTth BEpOSITHOCTh OOPATHOTO MEPEKPBITHSI TUPIISIH/IBI H30JATOPOB Ha roptasie OPY,
IIOCTPOUTH KPHUBYIO OITACHBIX IMTAPAMETPOB U KPUBYIO BEPOSITHOCTEN OIACHBIX MAPaMETPOB.
KpuBasi onmacHbIX apaMeTpOB ONUCHIBAETCS YPABHEHUEM:
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F=
o

I/IMHy.HBCHOe COIIPOTUBJICHHUC Ru 3aBUCHT OT TOKA MOJIHUM U BBIYHCIISACTCS 110 q)OpMy.]IeZ

13,6
(f, +45)

HapaMeTpLI TOKa MOJIHUU IM B am SIBASIOTCS HE3aBUCHUMBIMU CJIy‘-IaI\/JIHBIMI/I BCJIIMYMHaMU.
BepOHTHOCTI/I IIPEBBINICHUA UMHA SaHaHHOfI BCJIIMYHHBI PACCHUTBIBAOTCA 110 (bOpMYJ'IaMZ

P >1,) =

Pemnts 3aa4dy npu caeayrommX yCIOBHAX:

Up =470 kB,

L =50 MxI'H.

Memoouueckue ykazanus: He IPUMEHATh LIUKJIBL.

Cnpasxka: momaap N0 KPUBOW BEPOSITHOCTH ONIACHBIX TAPAMETPOB YUCIICHHO paBHA
BEPOSITHOCTH 0OPATHOrO MEPEKPHITHUSI.

4.1. Coznanune GUI-npunoxeHus: METObl XpaHEHUS JAHHBIX MPUIIOKEHUS.

2. IlporpammupoBanre B MATLAB: ¢pyHKIMHU C TEpeMEHHBIM YHCIIOM BXOJIHBIX U BBIXOHBIX
I1apaMeTpoB.

3. IlocTpouTh OCHMIIIIOpaMMBbI TOKA Ye€pe3 MHIYKTUBHOCTb L M HanpsbKeHHs Ha KOHJIeHCaTope
C npu MOAKITIOYEHUH K UCTOYHUKY KOCOYTOJILHOTO UMITYJIbCa HANPSHKEHUS TIETIH,
[IPEACTABICHHOW HAa PUCYHKE.

% R L
_|:|_r\r\r‘~._

’DE =C

[TporpamMma f0KHA TakKe MPAaBUIBLHO CTPOUTH YKa3aHHbIE OCLUIUIOIPAaMMbI ITPH
MOJKJIFOUEHUHU UCTOYHHKA ITIOCTOSHHOTO HANPSKEHUS.

[Tpu pacuérax npunsate £ = 100 B, R =1 0m, L =1 ml'n, C = 100 mx®@, t¢p = I mc.
Memoouueckue ykazanus: He IPUMEHATh LIUKJIIBL.

5.1. Pemenne TUMMYHBIX MATEMAaTHYECKUX 3a]1a4: UHTEPIOJSAIHSA U SKCTPAOISALMS.

2. Buas! pynkuuit MATLAB. IlporpammupoBanue B MATLAB: cTpykTypa nmporpammsl,
LUKJIBI, OTIEPATOPhI BETBICHHUSI.

3. B ¢aiine db_Oporas.m coaepxkurcs “6a3a maHHbIX” 1o onopam BJIL.
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Heo6xoanMo 03HaKOMUTECS € €ro coaepkuMbIM. He konupyst ko Toro ¢aiina umu cam daiin,
€03/1aTh IPOrpaMMy, MO3BOJISIOLLYIO BEIOPATH!

1. oHOLIENIHBIE OJJTHOCTOEUHBIE OIIOPHI;

2. onopsl BeICOTOM He HUke N MeTpoB;

3. onopsl ans BJI 3agaHHOrO0 Kilacca HanpspKeHUs BbICOTOM He HUKe N MeTpoB;

4. onopsl BeicOoTOM 0T N 10 M METpOB BKIIFOUUTENBHO.

Memoouueckue ykazanus: IO BO3SMOXHOCTH HE MIPUMEHATH HUKIBL. CKpUNT (MM (QyHKIIHS)
JIOJKHBI OBITh PACIIOJIOXKEHBI B TAIKe Ha JIOKAJIbHOM JHCKE.

MaTepI/IaJ'[bI AJIA MIPOBEPKU OCTATOYHBIX 3HAHHUI

1.Kakas ¢pyHkius (ogHa uim Heckoiabko) nakera MATLAB mno3BoseT onpenenuTs 9uciio
AJIEMEHTOB B MAaTpHUIE (IBYMEPHOM MaccuBe)?
OTBeTHI:
1. ndims
2. length
3. size
4. numel
Bepnplii otBeT: 4
2.Kaxas ¢ynkius (ogHa uiam Heckoiabko) maketa MATLAB mno3BossieT onpeneanTb Yucio
AJIEMEHTOB B BEKTOPE (OJJHOMEPHOM MaCCHUBE)?
OTBeTHI:
1. ndims
2. length
3. numel
4. size
Bepnbiii otBeT: 2 1 3
3.Kakas ¢pynkuus (oana win Heckonbko) nakera MATLAB mo3BossieT onpeneanTb Yucio
CTPOK B MaTpulie (AByMEpHOM Maccuse)?
OtBeThI:
1. ndims
2. length
3. numel
4. size
Bepnplii otBeT: 4
4.Kaxas ¢pyHkius (oqHa uiau Heckoibko) maketa MATLAB mno3BosnsieT onpeaenuThb
pa3MepHOCTh MaccuBa?
OtBeThI:
1. ndims
2. length
3. numel
4. size
Bepnsiit otBet: 1
5.Kakue u3 npemioxennbix pynkiuit naketa MATLAB npennazHaueHsl 11 BU3yaau3aluu
MOJIH30BaTEILCKON (DYHKIIMH OJHOW MepeMeHHOoN Bua y=1f(x)?
OtBeThI:
1. fplot
2. mesh
3. plot
4. semilogx
5. surf
6. semilogy
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7. plot3
8. loglog
9. log2
Bepnwiii otBer: 1, 3,4, 6, 8
6.Kakue u3 npennoxennbix ¢pynkuuii makera MATLAB npennazHaueHs! 415 BU3yaIH3aliu
MOJIH30BaTEILCKON (DYHKIIMH JIBYX MEPEMEHHBIX Buaa z=f(X, y)?
OTBeTHI:
1. fplot
2. mesh
3. plot
4. semilogx
5. surf
6. semilogy
7. plot3
8. loglog
9. log2
Bepwnsiii otBeT: 2, 5, 7
7.Kakas ¢pyHkius (0Ha WM HECKOJIBKO) U3 MPEII0KEHHBIX BAPUAHTOB HE MIpeIHa3HAueHA JIJIs
BU3YaJIH3aIUH IT0JIH30BATEILCKON (DYHKIMH OHOUN TIepeMeHHoM Bua y=f(x)?
OTtBeTsI:
1. log
2. 10910
3. semilogx
4. log2
5. semilogy
6. loglog

Bepusiii otBeT: 1, 2, 4

8.Kaxkoro oneparopa mukia (0JHOTO WIH HECKOJIbKUX ) HeT B makete MATLAB?
OTBeTsI:

1. for

2.do

3. while

4. repeat
Bepnpniii otBert: 2, 4

9.KaxoB pe3ynbTar BeIONMHEHHs KoManabl sSum(mod([17, 5, 19, 7], 3))?
OTBeTHI:

0

([l N

1.
2.
3.
4. ommOKa

BepHsliii otBeT: 2
10.Yemy paBHO 3HAYCHHE ITEPEMEHHOM X ITOCIIC BBITTOJHEHUS TIOCIICI0BATSIIBHOCTH KOMaH,T?
a=1[17,5,19,7];
X = sum(mod(a, 3));

OTBeThI:

0

([l o)

1.
2.
3.
4. ommbka

Bepnsiit otBeT: 2
11.Yemy paBHO 3HaUEHUE IEPEMEHHOM X MOCIE BHIMOIHEHHUS [TOCIEI0BATEIbHOCTH KOMaH/?
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a=1[17,5,19, 71;
X = sum(a(mod(a, 3)))'
OTBeTHI:

Bepnplii otBeT: 4
12.YemMy paBHO 3HaYEHHUE NMEPEMEHHOM X MTOCJIE BBIIOJIHECHHS TOCIEI0BATEILHOCTA KOMaHT?

a=1[17,5,19,7];

x = sum(a(mod(a, 3) == 0))
OTBETHI:

1.19

2.6

3.0

4. 44

5. ommoOKa

Bepnblii oTBeT: 3
11. Onucanue wikanvt ouenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonnenus snanus: Ouenka «OTJIIMYHO» BoicTaBisieTcs CTyIEHTY,
IIPABUJIBLHO BBIMOJHUBILEMY IPAKTUUYECKOE 3a/laHue, KOTOPbIH [M0Ka3aj pU OTBETE HAa BOIPOCHI
HK3aMEHALIMOHHOr0 OMIeTa ¥ Ha JOTIOJHUTEIbHBIE BOIIPOCHI, UTO BJIAJEET MaTEPUAIIOM U3yUEHHON
JUCLUIUIMHBL, CBOOOJHO IPUMEHSIET CBOU 3HAHMS JUI1 OOBSICHEHUS Pa3IMUYHbIX SBJICHUN U peIIeHUs
3ajad.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoanenus snanus: Ouenka «XOPOILIO» BeicTaBiIseTCS CTYAEHTY,
MIPaBWJIbHO BBINOJHUBILEMY [TPAKTUUYECKOE 3aJJaHUE U B OCHOBHOM IIPAaBUIIbHO OTBETHUBIIEMY Ha
BOIPOCHI SK3aMEHAIIMOHHOTO OMJIeTa ¥ Ha IOMOJIHUTENIbHBIE BOTIPOCHI, HO IOMYCTHBILEMY IIpU
ATOM HENPUHILIUINATIbHBIE OLINOKY.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 40
Onucanue xapaxmepucmuxu evinoanenus snanua: Ounenka «Y JOBJIIETBOPUTEJIBHO»

BBICTABJIECTCS CTYJEHTY, KOTOPBIH B OTBETAaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYIIECTBEHHBIE U JaXKe rpyOble OMMOKH, HO 3aT€M MCIIPaBUJI UX CaM, a TAKXKe He BBITOITHUII
MIPaKTUYECKOE 3aJJaHie U3 K3aMEHAIIMOHHOT0 OnieTa, HO JM00 HaMETUJI IPaBUIILHBIN MYTh €ro

BBIMOJIHEHUS, TM00 M0 YKa3aHHUIO 3K3aMEHATOpa Pell APYTyIo 3aJady U3 TOro ke paszzaesa

JUCIUIIIAHBI.

1I1. IIpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOW CHUCTEME ISt
ctynentoB HUY «MOW» Ha 0CHOBaHMM CEMECTPOBOM M aTTECTALIMOHHOM COCTABIISIOIINX.
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