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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-4 criocobeH MoHUMAaTh MPUHIIAITBI PAOOTHI COBPEMEHHBIX HH(GOPMAIIMOHHBIX TEXHOJIOTHI
Y UCTIOJIh30BaTh UX IS PEHICHHS 3a1a49 TPOo(heCCHOHATLHOM NesTeIbHOCTH
NJ1-2 Vicionb3yeT coBpeMeHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTHH MPH PEIICHUH 3a]1a4
po(hecCHOHATTLHOM e TEIbHOCTH

2. OIIK-5 cniocoGeH pa3pabaThlBaTh aITOPUTMBI U KOMITBIOTEPHBIE IPOrPaMMBbI, IPUTOJHBIE JUIS
IIPAKTHUYECKOr0 IIPUMEHEHHUS
NJI-1 3HaeT anropuT™Mbl pacyeToB, IPUTOIHBIE Ul IPAKTUYECKOTO IPUMEHEHHUS
NJI-2 Ymeer pa3pabaTeiBaTh KOMIIBIOTEPHBIE IPOrPAMMBI JUIsSl PaCU€TOB MPU PELLICHUU
IIPAKTUYECKUX 3a7a4

" BKIIFOYACT.
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peannsanuu: BeinonHenue 3a1anus
1. AHanu3 NpOXO0KAECHUS CUTHAJIOB CI0KHOM (pOpPMBI Yepe3 IMHEeHHbIEe LIenH ¢
UCTIOJIb30BaHUEM MaTeMaTnieckux rnakeroB MathCad u MatLab (PacueTHo-Tpaduueckas
pabora)

Popma peanuzaruu: 3aniuTa 3a1aHus
1. AHanu3 NpoLeccoB B AJIEKTPUUYECKUX LIeMsIX B MaTeMatnyeckoM nakere MathCad (Otuer)
2. MoniennpoBaHUe U aHAIMU3 IPOIECCOB B AJIEKTPUUECKUX LEMNAX CPEACTBAMU
MaTemaruueckoro nakera MatLab (Otuer)
3. OcHOBBI MOJIETMPOBAHUS JEKTPOHHBIX yCTPOUCTB B cucteme LabView (Otuer)
4. OCHOBBI CXEMOTEXHUUYECKOTO MOJEINPOBAHMSI DJIEKTPOHHBIX LIETIEW U yCTPOUCTB C
nomouibio cucrembl Micro-Cap (Otuer)

BPC aucuunjavHbl

4 cemecTp

Beca koHTpOIBHBIX MeponpHsITHiL, Y0

Nunekc KM- | KM- | KM- | KM- | KM-

Pa3nen mucimIuinebl KM: 1 ) 3 4 5

Cpox KM: 4 8 12 14 16

OcHoBHI puMeHeHUs1 MaTeMaTuyeckoro makera MathCAD u
MaTematuueckoi cpeanl MatLab ans monenupoBanus u
pacdera dJIEeKTPUYECKUX MTPOIIECCOB B TMHEHHBIX
AIEKTPUUECKUX LIETISIX

CpenctBa marematuueckoro makera MathCAD nnst ananu3za
MPOLIECCOB B JINHEUHBIX JIEKTPUUECKHUX LETISIX




OCHOBBI ITPOrpaMMHUPOBAHUS U MOJIETMPOBAHUS B CpeJie
MatLAB. Ilpumenenne MatLAB s ananuza nmpoLeccos B
JMHENUHBIX IEKTPUUECKUX LEMsX

OCHOBBI MOJICTHPOBAHUS JIEKTPOHHBIX YCTPOUCTB U CHCTEM
Ha ypoBHE (DYHKIIMOHAJIBHBIX 0J10KOB B cucteMe LabView

OCHOBBI MOJICTHPOBAHUS JIEKTPOHHBIX YCTPOUCTB U CHCTEM
Ha ypoBHE (DYHKIIMOHAJIBHBIX 0J10KOB B cucteMe LabView

OCHOBBI CXeMOTEXHHUYECKOTO MOICITMPOBAHUS SJICKTPOHHBIX
nenei ¢ nomoiiwio cuctemsl Micro-Cap

OCHOBBI CXEMOTEXHHYECKOTO MOJICIIMPOBAHHS SJICKTPOHHBIX
1enei ¢ nomoiieio cuctemsl Micro-Cap

Bec KM:

10

20

10

30

30

$O6m1as yacts//IJ1s1 MPOMEKYTOYHON aTTecTauud




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

L OL(EHOQHble cpedcmea onsa OUEHKU 3an/IAHUPOBAHHBIX pe3ylibmamoes oﬁyueﬂuﬂ no Oucuunﬂune, COOMHECECHHbIX C unduxamopamu

00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-4 NJI-20mk-4 Hcnonp3yet | 3HaTh: AHanu3 IpoIeccoB B AIEKTPUUYECKUX LIEMAX B MATEMAaTHYECKOM ITaKeTe
COBPEMEHHBIC BO3MOKHOCTHU MathCad (Otuer)
UH(POPMALOHHEIE MaTEeMaTHYECKOTO MakeTa OCHOBBI MOJICIIMPOBAHUS YJEKTPOHHBIX YCTPOUCTB B cucteme LabView
TexHojorun npu pemennn | MathCad ms (Otuer)

3amad  poheCCUOHATLHOM
JIeSITEIbHOCTH

MOJICTTUPOBAHUS U
HCCIIC0OBAHMS TIPOLIECCOB B
JTMHEHHBIX IICKTPHUECKUX
LEMIX

BO3MOYKHOCTH CHCTEMBI
LabView mis
MOJICTTUPOBAHUS U
WCCIIETOBAHUS SJIEKTPOHHBIX
YCTPOMCTB Ha YPOBHE
(YHKITMOHATTBHBIX OJIOKOB

OIIK-5 I/U:[-l()m(-s 3Haer
AJITOPUTMBI pacycToB,
[IPUTOJHBIE ISt
MPAKTUYCCKOI'O IPUMCHCHUSA

3HaTh!

BO3MOKHOCTH CHCTEMBbI
Micro-Cap anst
CXEMOTEXHUYECKOT O
MOJICITUPOBAHUS H
UCCIIEIOBAHMSI AIIEKTPOHHBIX
LENEeN U YCTPOMCTB
BO3MOKHOCTH CpEJIb
nporpamMmupoBanust MatLab
JUI. MOJICTTUPOBAHMS U
WICCIICIOBAHMSI ITPOIECCOB B

MonenupoBaHue B aHAIH3 TPOIIECCOB B AJIEKTPUICCKUX IEISAX CPEICTBAMU
MareMmatnueckoro nmakera MatLab (Otuer)

OCHOBBI CXeMOTEXHUYECKOTO MOICITUPOBAHUS AICKTPOHHBIX eIl 1
YCTPOMCTB ¢ mOMOIIbI0 cucTeMbl Micro-Cap (Otuer)




JIUHEUHBIX 3JIEKTPUUYECKUX
LEISIX

OIIK-5

NJI-20mk-5 Vmeer
pa3pabaThIBaTh

KOMITBIOTEPHBIC TPOrPaMMBI
J71s PACYEeTOB MPH PELICHUH

MMPAKTUYCCKUX 3aaa4

YMeTs:

MPOBOJIUTH
CXEMOTEXHHUYECKOE
MOJICIIUPOBAHUE U
HCCIIeIOBAaHUE JICKTPOHHBIX
LIeTiel U yCTPOMCTB B
cucreme Micro-Cap
MIPOBOJIUTH MOJICTTUPOBAHHE
U KCCIIEIOBaHUE
ANEKTPOHHBIX YCTPOICTB Ha
YpOBHE (DYHKITHOHAIBHBIX
0710K0B B cucreme LabView
MIPOBOJUTH MOJICITMPOBAHUE
Y UCCJICI0BAHKE MPOIECCOB
B JIMHCHHBIX JICKTPHUCCKUX
nensix cpeacrsamu MathCad
u MatLab

AHanm3 IpoxX0oXKJICHHUS CUTHAJIOB CJIOXKHOK (POPMBI uepe3 JTMHEHHBIE IIeTIH C
HCIIOIb30BaHUEeM MaTeMaThuieckux nmakeroB MathCad u MatLab (PacueTtHo-
rpadudeckas pabora)

OCHOBBI MOJICTTUPOBAHMS JIEKTPOHHBIX YCTPOHCTB B cucteme LabView
(OTuer)

OCHOBBI CXEMOTEXHUYECKOTO MOJEIUPOBAHUS ANEKTPOHHBIX LIeTIel U
YCTPOKCTB ¢ ToMomIsio cructembl Micro-Cap (Otuer)




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-I. AHaJ’II/B leOIIeCCOB B 3HeRTpI/I‘lGCKI/IX HeIsAX B MATEMATHYECCKOM IMAKETE
MathCad

®opmbl peau3anum: 3anuTa 3aJaHUs

Tun KOHTPOJIBLHOr0 Meponpusitusi: Otuer

Bec koHTpobHOr0 Meponpustusi B BPC: 10

IIpoueaypa mnpoBejeHHsi KOHTPOJBLHOro MeponpusaTusi: Bompockl mo Tteme nabopaTtopHon
pabotsl Ne 1 B Xoze mpuema oT4€TOB

Kparkoe conep:kanue 3aiaHus:
Odopmuts otuet o abopatopHoit padoTer Ne 1 “I'paduaeckue cpencrsa cpenst MathCad
JUTSL OTIMCAHMSI PA3JIMYHBIX CUTHAIOB”. OTBETUTH HA BOMPOCHI MTPETIOIaBaTelIs 10 TEME
nabopaTopHO pabOThI U MPEACTABICHHBIM B OTYETE PE3yJIbTaTaM

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: BO3MOKHOCTH 1.Kak B ¢aiine MathCad n3meHuTh mapaMeTpel
mareMaTnueckoro rnakera MathCad CTpaHMIIbI, CTHJIb M pa3Mmep IpUQTOB, 3a/1aTh

TUIst MOJICIIMPOBAHUS U HYMEpAaIHo CTPaHHUIL?

UCCIICIOBAaHUsS ~ IIPOLECCOB B 2.Kakumu cpencrsamu B MathCad MoxHO onucartb
JMHEWHBIX AIEKTPUIECKUX HETSIX UMIYJIbCHBIE CUTHAIIBI?

3.Kak o6o3nauarorcst B MathCad ¢pynkuuu beccens? Kak
OTpeNIeTUTh TPOU3BOAHYIO0 QpyHKIMU beccens?

4.Kakwue cpencrsa ectb B MathCad s copmenieHust
TEOPETUYECKHUX 3aBUCHUMOCTEH M SKCIIEPUMEHTAIHHO
M3MEPEHHBIX 3HauUeHUH?

5.Kakmue cpeacrsa ects B MathCad ans Bu3yanuzanuu
BOJIHOBBIX ITPOIIECCOB B LIEMSAX C pacripeieIeHHbBIMU
napamerpamu?

6.Kak B mporpamme MathCad BbiOpaTh cuMBOI 15
MHUMOH €IMHUIIBI, U3MEHUTh HyMEPAIHIO DIIEMEHTOB
MacCHBOB?

7.Kax B MathCad nacTpouTh napameTpsl 0TOOpa>keHuUs
Ha rpadukax: npeaensl Mo ocsM, TJMHUN MaclITaOHOU
CETKH, CTUJIb JINHUM TPAapUKOB U TOUEK?

8.Kakum o6pazom B MathCad MoxHO onpenenuTs KOpHU
¢bynkuit beccens u npou3BoaHbIX pyHkuMii beccens?

9 Kak B MathCad co3naTe aHUMAIIMOHHBII KIIUII U
COXpPaHUTH ero B ¢aiin?

10.Kak B MathCad 3anaercs ¢pynkuus Xepucaiiga?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu vinoineHus shanus: OneHKa "oTIMYHO" BBICTABISETCS, €CIH 3a/1aHNe
BBITIOJTHEHO B TTOJTHOM 00bEMe U Ha BOIIPOCHI JIAHBI, B I[EJIOM, IIPABUIHLHBIC OTBETHI

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10




Onucanue xapakxmepucmuku ebinoaneHus snanus: OneHKa "Xopoo" BbICTaBIIsAETCs, €CIU 3aJaHHe
BBITMIOJIHEHO B MOJTHOM 00beME U Ha BOIIPOCHI JaHbI TPABUIIbHBIE OTBETHI, COJIEPIKaIIHe
HETIPUHUIUIHUAIIbHBIE TTOTPEIIHOCTH

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 50
Onucanue xapakmepucmuku btnoanenus 3nanus.; OueHka "ynoBIETBOPUTEIBHO" BBICTaBISAETCH,
€CJIM 3aJ]aHue IPEUMYIIECTBEHHO BHITIOJIHEHO U Ha BOMPOCHI JIaHbI IPEUMYIIECTBEHHO MTPaBUIIbHbIE
OTBETHI

KM-2. MoaesupoBaHue U aHAJIM3 MIPOLECCOB B YJIEKTPUYECKHUX LENsAX CpeIcTBAMM
MaTtemMaTu4ieckoro naxkera MatLab

®opMbl peaau3anuu: 3aiiuTa 3a1aHus

Tun KOHTPOILHOr0 MeponpusaTusi: OT4yeT

Bec koutposabHoro meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHHsl KOHTPOJbHOI0 MepompusiTHsi: Bompockl mo Temam 1abopaTOpHBIX
pabot Ne 2 u Ne 3 B x0j1€ mprueMa OT4ETOB

Kparkoe cogep:kanue 3agaHus:
Odopmuts oTueTs 10 1a6OpaTopHbIM padotaM Ne 2 “PacueT TMHEHHBIX AJIEKTPUUECKUX Heneit
cpeacTBaMu Maremaruyeckoro nakera MatLab" u Ne 3 “MonenrpoBanue npoxox1eHus
CUTHAJIOB Yepe3 JIMHEHHbBIE AIIEKTPUYECKHUE LIETIH CPEICTBAMU MAaTEMAaTUYECKOT0 MTaKeTa
MatLab”.
OTBeTUTH Ha BOIIPOCHI MPEMNOJaBaTelIs M0 TeMaM J1a00paTOPHBIX PadOT U MPEICTABICHHBIM B
oTyeTax pe3yjabTaTam

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: BO3MOYKHOCTH  Cpefsl 1.Kak B MatLab 3anaTh nepeMeHHy10, MaccHs,
nporpamMupoBanust MatLab ans 3alporpaMMHpOBaTh LIUKI?

MOJEIUPOBAHUS W HCCIETOBAHUS 2.Kak B MatLab 3anporpammupoBaTh COOCTBEHHYIO
IIPOLIECCOB B JMHENHBIX (GYHKILIHIO U BBI3BATH ee?

ANEKTPUYECKUX LIETISX 3.Kax B MatLab noctpouts rpaduk pyHkmun?

V3MeHUTH/HaCTPOUTD €ro napaMmeTpsl?

4.Kakue ¢popmatel B MatLab npenycmotpens! ans
coxpaHeHus rpapukos? Kakoit u3 popmMaroB 1no3BosseT
peAaKTUPOBATh HACTPOUKH H300pakeHns?

5.Kak B MatLab coxpanuts nanssle B (aitn? Kakos
(hopMaT coXpaHeHUs ITUX AAHHBIX?

6.Kakue 6ubnuorexku npuinoxenus Simulink
MpeIHa3HaueHbl ISl MOIETTUPOBAHUS JTMHEWHBIX
NEKTPUYECKUX LieTen?

7.Kak B mpunoxkeranu Simulink coOpaTh 2JIeKTpUUECKYIO
LeNb U NOJKITIOUNTh K Hell BUPTYyallbHbIE
M3MepUTENbHbIE TPUOOPHI (ocuuitorpads)?

8.Kak B npuioxennu Simulink HacTpouTs mapameTpbl
CUMYJISILIUY JIJIS1 aHAJIM3a IPOXOXKIACHUSI CUTHAJIA Yepe3
JTUHENHHYIO 3JIEKTpUUYECKyIo 1enb? KakoBbl OCHOBHBIE
nmapaMeTphl CUMYJISIIIAN M KaK OT HAX 3aBHCUT YCIIEX
CUMYJISALUH?

9.Kak B mpunoxxeranu Simulink ¢ momoristo
CTaHJAPTHBIX IEMEHTOB CO3JaTh UCTOYHUK CIOKHOTO
CUTHaJIa, COCTOSIIETr0 U3 MOCTOSIHHON COCTaBISIONIEH U




JIBYX TapMOHUK?

10.Kakum 00pa3oM moKITt0YaeTcsl “BHEITHUN
HMCTOYHHK, TTO3BOJISIONINN 3arpy3uTh CUTHAI U3 mat-
daiina?

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU 3a/1aHHe
BBITIOJTHEHO B MTOJIHOM 00bEME U Ha BOIIPOCHI JIAHBI, B I[EJIOM, IPABUIbLHBIC OTBETHI

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu 8blnoaneHus 3uanus: OUeHka "Xopomo" BeICTaBISETCs, €CIIU 3a1aHUe
BBINOJIHEHO B TIOJJTHOM 00bE€ME U Ha BOIIPOCHI JIaHBI IPABUIIBHBIC OTBETHI, COJICPIKAIIIEC
HENPUHIIMITHATIFHBIC TTOTPEITHOCTH

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIISAETCA,
€CJIM 3aJ]aHue TIPEUMYIIECTBEHHO BHITIOJIHEHO U HA BOMPOCHI JIaHbI IPEUMYIIIECTBEHHO MTPaBUIILHBIE
OTBETHI

KM-3. AHa/1u3 NPOX0K/IeHNsI CHTHAJIOB CJIOKHOM (pOpMBI Yepe3 JIMHeHHbIE el ¢
HCIOoJb30BaHueM MaTeMaTnyeckux nakeroB MathCad u MatLab

®opMbl peaju3aluy: BeioHeHNE 3a1aHUA

Tun koHTpOBLHOrO0 MeponpusTusi: Pacuerno-rpaguueckas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpoueaypa mnpoBeleHUs] KOHTPOJBLHOIO0 MepONPHUATHA: BBINOIHEHUME paCcYETHOrO 3aJaHUs
COIJIACHO YCJIOBMIO U TaOJINIIE MHANBUAYAJIbHBIX 3a/laHUH.

Kparkoe conep:kanue 3aiaHus:
MaTeMaTI/ILIeCKaSI MOJICJIb CUT'HAJIAa UMECCT BU/I.

u (£) =0, + U] cos(2af ) + U, cos(2nfit)

Curnan nocrynaer Ha JMHEWHbIN QuibTp. Tun GpuibTpa, €ero napaMerpsl U napaMeTpbl

CHUTrHaJia 3a1aHbI B Ta6HI/IHe HHANBUAYAJIbHBIX 3aﬂaHHﬁ. HaHpI/IMep:
Tun | Ry, | Ra. L1 (uT'5) i LieTs) [y [ o, fio | T | fo

HITH . -
€y (5D) B B |klu | B K1

i 1 5 |9 3 = 15 15| 20 |15 | 320

Ne
dmeTpa O™ [KOM | € (D)

Tun ¢unptpa - 1:
it) R,

I[J'IH 3aIaHHbIX UCXOJAHBIX JAHHBIX BBIITOJHUTE CIICAYIOIINC 3aJaHNA:

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMers: IIPOBOJUTH 1.1. TTonyuuTe BbIpaK€HHUE AJIST KOMILJIEKCHOTO
MOJICIUPOBAHNE U HCCIICIOBAHUE kod(durmenta nepenaun. [loctpoiite B MathCad
IIPOLECCOB B JIMHENHBIX rpapuku AUX nu ®UX. Onpexnenure Tin GuibTpa.




AIIEKTPUYECKUX IEMAX CPeCTBaMU 2.2. Hainure mo rpaduky AUX B pekxuMe TpacCUPOBKH
MathCad u MatLab yactoty cpe3a puibtpa fecp. O603HaubTE ee Ha rpaduke
C TIOMOIIIBIO BEPTUKATIBHBIX ¥ TOPU3OHTAIBHBIX METOK.
3.3. Mcrnonb3ys NpUHLIMI CYNIEPIO3ULIUU U METO/L
KOMIUIEKCHBIX aMIUTUTY/l, HAIUTE aMIUIUTY bl U (ha3bl
rapMOHMYECKUX COCTABIISIOIINX CUTHAJIA HA BBIXOJIE
1enu. 3anuimTe Beipakenue st uebix(t).

4.4. ITocTpoiiTe B 0JHOM MaciiTabe BpeMEHHbIE
JliarpaMMbl HaNpsHDKEHUA Ha BXOJI€ M BBIXOJIE€ TMHEHMHOM
LEMH.

5.5. Cnemnaiite BbIBOJ 00 M3MEHEHUHU (DOPMBI CJI0KHOTO
CUTHAJIa NP MPOXOXKICHUH Yepe3 3aJaHHbIA QUIBTP.
6.6. OdopmuTe pacueTHOE 3a7]aHUE B BUJIC JJOKyMEHTA
MathCad (cm. TpeboBanus kK 0OPMIICHHIO PACYETHOTO
3a/I1aHHs ).

7.7. llosryunte aHAIOTHYHBIE PE3YJIBTATHI IIyTEM pacdyeTa
o ¢popmynam B MatLab. /Io6aBbTe B oTueT rpaguku
BXOJIHOTO M BBIXOJTHOTO CUTHAJIOB, CPABHUTE HX C
pesynbraTtamu pacdyera B MathCad.

8.8. [lonyuure aHamOrUYHBIC PE3YIBTATHI IyTEM
MOJIEIPOBaHUs B npritokeHnn Simulink
MaTemaTtnueckoro nakera MatLab. BctaBpTe B oTueT
cxemy Simulink-mMozeny menu 1 OCHUUIOTpaMMBbI Ha
BXO/JIe U BbIxoJie 1ienu. CpaBHUTE C pe3ylibTaTaMH,
nonydernabiMu B MathCad u ¢ mpencraBieHHbIMY B 11. 7.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISETCS, €CIH 3a/laHNE
BBITIOJTHEHO B MTOJIHOM 00bEeMeE, IPABUIIBHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku evinoaneHus snanus: OLeHKa "Xopouo" BbICTABIISAETCS, €CIU 3aJaHHe
BBITNIOJTHEHO B IIOJHOM 00bEME, B 1IEJIOM, ITPABUIIBHO, HO COJEPKUT HETIPUHIUIIHAIIbHbIE
MOTPEIIHOCTH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM 3aJJaHle MPEUMYIIECTBEHHO BHITIOJIHEHO

KM-4. OcHOBBI MO1€/IMPOBAHMSA 3JIEKTPOHHBIX ycTpoiicTB B cucreme LabView

®opMmbl peau3anum: 3aIuTa 3aJaHUsA

Tun KOHTpPOILHOr0 MeponpusaTus: OTyer

Bec koHTpOobHOr0 Meponpusitusi B BPC: 30

IIpouenypa nmpoBeaeHusi KOHTPOJIbHOI0 MeponpusitTusi: Borpockl mo Temam 1a0opaTOpPHBIX
pabot NelNe 4-6 B Xx0/1e mpuemMa OTYETOB

KpaTKOE CoA€cpKaHME 3alaHUA:
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Odopmuts oTyeThl 1o JadopaTopHbM padotam Ne 3 “OCHOBBI TPOrpaMMHUPOBAHUS B CUCTEME
LabVIEW", Ne 4 “Pabora ¢ BupTyanbHbpiMu nipubopamu B cucteme LabVIEW™ u Ne 5
“MoaenrpoBaHue JIMHEHHBIX HHEPIMOHHBIX 1enel B cucreme LabVIEW™.

OTBeTUTH Ha BONIPOCHI MPETOIaBATEIIS TI0 TEMaM JIab0OPAaTOPHBIX paboT M MPEACTaBICHHBIM B

OTUCTax pe3yJibTaTaM

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh: BO3MOXKHOCTH CHCTEMBI
LabView s MomenupoBaHus |
UCCIICIOBAHMSI ANEKTPOHHBIX
YCTPOMCTB Ha YpOBHE
(GYHKIIMOHATBHBIX OJIOKOB

1.Yewm otnuyaeTcs nporpaMMHUpPOBAHUE B CpeJie
LabVIEW ot nmporpaMMHpOBaHUs C TOMOIIBIO
TPaJAUIIMOHHBIX SI3bIKOB?

2.IlosicHuTE, YTO O3HAYAIOT MOHATHUS «BUPTYaIbHBIN
puodop», «BUPTYATbHBINA TOAPUOOPY, «INLIEBas
naHenby, «0ok-cxema» B cpene LabVIEW

3.Uem oTnuyaroTcs U JUIsl KAKMX Oneparuil
WCTOJIB3YIOTCS 3JIEMEHTHI yIpaBlieHus U3 nanutpsl Tools
B cpeae LabVIEW?

4.Kakoii snemenT 3To nanutpsl (Tools) Hamgo
HCIOJIb30BaTh, YTOOBI H3MEHUTH 3HAUECHUE Ha IUPPOBOM
muctiee perynstopa BIT B cpene LabVIEW?

5.Kakune 31emMeHThl BXOJAT B COCTAB MEPEIHEN ITaHEIN U
OJIOK-CXEMBI, KaK OCYILECTBIISETCS] B3AUMOCBSI3b MEXY
HuMu B cpene LabVIEW?

6.B dem 3akirouaeTcs NPUHLHUI YIPABICHUS
BBIIIOJTHEHUEM NIPOTrPaMMbl IIOTOKOM JIAHHBIX B Cpefie
LabVIEW?

7.Kak paboraer oneparop LlukJ mo YcaoBumo B cpeje
LabVIEW?

YMmeTs: MIPOBOAUTD
MOJICIUPOBAHUE U HCCIEIOBAHUE
DIIEKTPOHHBIX  YCTPOMCTB Ha
YpOBHE (DYHKITMOHAIBHBIX OJIOKOB
B cucteme LabView

1.PaccMOTpUTE KOHTEKCTHOE MEHIO DJIEMEHTA
yrnpasieHus (Uneao0Boro) v npeagokuTe, Kak MOKHO
U3MEHUTH MPEJICTaBICHUE YHCIa B IUPPOBOM AMCILIEE
Ha auueBoy nanenu BII, Hanpumep, Kak yMEHBIINTH
KOJIMYECTBO JIECATUYHBIX 3HAKOB B 3aIIMCH YUCIIA
2.CoctaBbTe rpaguIecKy0 MOCIb (B BUIE OJIOK-CXEMBI)
reHepaTopa paJuouMITyJIbca. Y KaXKUTe apaMeTphl
paarouMITyJIbCa.

3.Ilomyunre BbIpaXeHUs, CBSI3bIBAIOIINE YACTOTY
JUCKPETHU3ALNH, YACTOTY CUTHAJIA, YUCIIO TOYEK
MOJIETTUPOBAHUS, IJIUHY PeaTu3allii U YUCIIO0 NEPUOIOB
KoJIe0aHUs 32 JJIMTEIbHOCTh PeaTH3aliH.

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBHITIOJTHEHO B MOJIHOM 00bEME U Ha BOIIPOCHI JIaHBI, B I[EJIOM, IPABUIILHBIC OTBETHI

Ouyenka: 4

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku evtnoanenus 3uanus. OueHka "Xopouio" BbICTABISETCS, €CJIH 3aJJaHHe
BBITIOJTHEHO B TIOJTHOM 00beMe U Ha BOIIPOCHI JaHbI TPABUIIbHBIE OTBETHI, COJICPIKAIIIHe
HENPUHIIMITHATHHBIC TTOTPEITHOCTH

Oyenxa: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku ebtnoanenus 3nanus; OueHka "yIoBIETBOPUTENBHO" BBICTaBISAETCS,
€CJIM 3aJ]aHue TIPEUMYIIECTBEHHO BHITIOJIHEHO U HA BOMPOCHI JIaHbI IPEUMYIIECTBEHHO MTPaBUIIbHbIE

OTBCThI

KM-5. OcHOBBI CXeMOTEXHHUYECKOT0 MOIeJTUPOBAHNS 3JIEKTPOHHBIX Heneil u

ycTpoiicTB ¢ momombio cucreMbl Micro-Cap

®opMbl peaau3anuu: 3ainTa 3a1aHus

Tun KOHTPOAbHOTO Meponpusitus: OTuer

Bec konTpoabHoro meponpusitusi B BPC: 30

IIpouenypa mpoBeaeHHsl KOHTPOJIbHOI0 MepompusiTusi: Bormpockl mo Temam 1abopaTOpHBIX
pabotr Ne 7 "MonenupoBaHue IMMACCHBHBIX JJICKTPOHHBIX Iieneid B cucteme Micro-Cap" u Ne 8
"MoenupoBaHUe YCHIIMTEILHOTO KacKaja Ha MOJIEBOM TpaH3ucTope B cucteme Micro-Cap" B xoe

nmpueMa OT4€TOB

KpaTKOC CoA€cpKaHMuE 3alaHUA:

Odopmuts otueTs 1o nadboparopHsiM padotam Ne 7 u Ne 8.
OTBETUTH HA BOIIPOCHI MPETIOIaBATEIIS IO TeMaM JIA00PATOPHBIX padOT U MPEICTABICHHBIM B

OTUCTax pe3yJibTaTaM

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: BO3MOXXHOCTH  CHCTEMBI
Micro-Cap TSt
CXEMOTEXHHYECKOTO

MOJEIUPOBAHUS U HCCIEIOBAHUS
3JIEKTPOHHBIX LIETIEN U yCTPOUCTB

1.Kakoii napameTp 3a1aHusl Ha MOJICIUPOBAHUE
olpezessieT TOYHOCTh pacyeTa MepexoaHOro mpolecca B
nakete Micro-Cap?

2.B kakoM pexnmMe MoaenupoBaHus B makere Micro-Cap
paccuutbiBatoTcst AUX n @YX nenu?

3.Kakas BeTMuMHA aMIUTATY/Ibl CUTHAJIA HAa BXOJE e
3anmaeTcs npu pacyere B nmakere Micro-Cap AUX u ®UX
nenu?

YMers:
CXEMOTEXHUYECKOE
MOJIEJIMPOBAaHUE M MCCIEA0BAHUE
AJIEKTPOHHBIX LIENEN U YCTPOUCTB B
cucteme Micro-Cap

IIpOBOAUTD

1.ITapameTpbl KaKOTO UCTOYHHUKA HAIIPSKECHUS
He00X0JIMMO 3a/1aTh B KaYECTBE ME€P-BOI BapbupyeMoit
nepemeHHol (Variable 1) 11 uamMepenust KpyTu3HbI?
2.Kakne nepeMeHHbIE HY)KHO yKa3aTh B MOJSIX X
Expression u 'Y Expression ais mocrpoenus rpaduka
3aBHCUMOCTH BXOJIHOW TPOBOJMMOCTH OT TOKA
KOJUIeKTOpa?

3.Kakum o06pa3om 3amaeTcst Juana3oH 4acTo st
HCCIIEIOBAHMsI YACTOTHBIX XapaKTEPUCTUK?

OnucaHue MKaJbI OlleHUBAHUS:

Ouyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHKa "0TIIMYHO" BBICTABISETCS, €CIH 3a/1aHNE
BBITIOJTHEHO B MOJTHOM 00BEME M Ha BOMPOCHI JIAHBI, B IIEJIOM, TIPABUIHHBIC OTBETHI

Oyenka: 4

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 10
Onucanue xapaxmepucmuku evinoaneHus sHanus: O1eHKa "Xopouo" BbICTaBIISAETCS, €CIU 3aJaHHe
BBITIOJTHEHO B MTOJTHOM 00bEME M Ha BOTIPOCHI JJaHBI MPABHIIBHBIC OTBETHI, COACPIKAIIIE
HEMPHUHIIUITHATHFHBIE TTOTPEITHOCTH

Oyenka: 3
12




Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "ynoBIETBOPUTEIBHO" BBICTaBIAETCH,
€CJIM 3aJ]aHue TIPEUMYIIECTBEHHO BHITIOJIHEHO U HA BOMPOCHI JIaHbI IPEUMYIIECTBEHHO MTPaBUIIbHbIE
OTBETHI
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB IPOMEXYTOYHOM ATTECTAIIUA

4 cemecTp

®dopma NPOMeKYTOUYHOM aTTecTalMu: 3a4eT C OLICHKOU

IIpumep Onsiera

OLIGHKa OIpPCACIIACTCA IO COBOKYITHOCTH PE3YJIbTATOB TCKYIICTO KOHTPOJIA YCIICBACMOCTH B

cooTBeTcTBUU C [lomoskeHneM o 0amuIbHO-pEHTHHTOBOM cucTteMe it ctyaenToB HUY «MOBONy

IIpouenypa npoBeaenust

OHGHKa OIMPEACIICTCA M0 COBOKYIIHOCTH PE€3YJIbTAaTOB TCKYIICIO KOHTPOJA YCII€EBACMOCTH B

cootBeTcTBUH ¢ [lonoxenneM o 6auIbHO-PEUTHHTOBOM cucTteMe Uit cTyaeHToB HIUY «M3OW»

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUSA OUCUUNTUHDL

1. Komnerenuust/Unaukarop: UJ1-2onk-4 Vcnons3yeT coBpemeHHbIE HHPOPMAITUOHHBIE
TEXHOJIOTHH P PEIICHUH 33]1a4 MPO(PEeCCHOHATBHOMN TeATeTbHOCTH

Bonpocel, 3a1anns

1.Kakoii anement stoit naymtpsl (Tools) Hamo ucmosib30BaTh, YTOOBI N3MEHUTH 3HAYCHHE HA
1 poBOM AMCILIEE PEryisTopa BUPTyalbHOro npudopa B cpeae LabVIEW

2.PaccMoTpuTE KOHTEKCTHOE MEHIO AJIEMEHTa yrpaBieHus (UucaoBoro) u npeioxKuTe, Kak
MO>KHO U3MEHUTH MPEACTABICHUE YMCiIa B LU(POBOM Juciee Ha TuieBoi nanenu BT
LabVIEW, HanpuMep, Kak YMEHBIIIUTH KOJUYECTBO ICCATUIHBIX 3HAKOB B 3aITMCH YHCTIA B

cpene LabVIEW

3.Kaxumu cpeacrsamu B MathCad M0HO onucats UMITYJIbCHbIE CUTHAJIBI?

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.Kak npaBunbHO 3a1aTh B MathCad kommiekcHbIi ko3 dunment nepegaun @HY ¢
MOCTOSIHHOW BPEMEHH LIETIH JITUTENbHOCThIO 1 Mc?

OTBETHI:

BapuanTs! oTBeTa (HE06X0AMMO BBIOPATh MPAaBUIIbHBIH):

Bepnpniii otBeT: 7)

j=
K[jd}:=1+j...;’r
j=i
K= [
j=y-
K[j&}_1+j T
i=+
K = e
=
i=NH

3

T=10

=y

K({jw) = 1
1+ jw-T

i=y

K= I+j-wr

j=+-

=100

i=yA

Ky = 1+jwr

K{jw) =

1

1+jw-T
3
3
3
3
3
1
1+j-wr
3
3
1
1+jw-T
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2.JlaiiTe pa3BepHYThI OTBET HA BOMPOC: YEM OTJIMYAIOTCS MOHATHS <«JIUIEBAs MMAHEIb,
«bmok-cxema» B cpene LabVIEW

2. Komnerennusi/Mugukarop: N/I-lonk-s 3HaeT aropuTMbl pacyeToB, IPUTOIHBIE [
MPAKTUYECKOr0 MPUMEHEHUS

Bomnpocel, 3axaHus
1.Kakue oubnmorexku npuioskerus: Simulink nmpeaHazHadeHsl 1711 MOACIUPOBAHUS JTMHEHHBIX
ANEKTPUUECKUX LIeTIeH?
2.Kakoii mapameTp 3a7aHusi Ha MOJICIMPOBAHUE OMPEEISIET TOYHOCTh pacueTa Iepex0oaHOro
nporiecca B nakere Micro-Cap?
3.Kakas BenMurHa aMILTUTYIbl CUTHAJIa HA BXOJIE LIETIH 3aa€TCsl IIPU pacyeTe B makere Micro-
Cap AUX u ®UX nenu?
4. Kakum 00pa3oM 3a/1aeTcs IMara3oH 4acToT JIJIsl UCCIIEIOBAHUS YaCTOTHBIX XapaKTEPUCTHK?

MatepuaJbl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI
1.Kak npaBunpHO B X0/Ie BBINOJTHEHUS ITporpaMMbl B MatLab coxpanuTh maccuB ¢ umeHem D B
¢aiin ¢ umenem D.mat?

OTtBeTsI:

BapuanTs! oTBeTa/0TBETOB (HEOOX0IMMO BHIOPATH NIPABHIILHBIC):
1) save D.mat

2) save D

3) save D.mat D
4)save D D

5) save D D.mat

6) save ‘D.mat’ D
7) save D ‘D.mat’

8) save('D.mat', ‘D)
9) save(D, D)

10) save(D, 'D.mat’)

Bepnsiii otBet: 3) save D.mat D 4) save D D 6) save ‘D.mat’ D 8) save('D.mat', 'D")
2.Kakue sneMeHTsl 6MOIMOTEK NMpriiokeHus Simulink HyXHBI 1J11 MOJIETTUPOBaHUS U aHATIN3a
pabotsl RC-1ienu mpu rapMOHMYECKOM BHEITHEM BO3JICHCTBUN?

OTBeTHI:

Bri6epute npaBuibHbIE BApUAHTHI OTBETA!
1) Pulse Generator

2) AV Voltage Source

3) Capacitor

4) Resistor

5) Inductor

6) Electrical Reference

7) Voltage Sensor

8) Gain

9) PS-Simulinc Converter
10) Scope

Bepusriit otet: 2) AV Voltage Source 3) Capacitor 4) Resistor 6) Electrical Reference 7)

Voltage Sensor 9) PS-Simulinc Converter
3.B xakom pexume B cucteMe Micro-Cap mpoBOIUTCS aHAIN3 TIEPEXOIHBIN MPOIIECCOB

OTBeThI:

Bri6epute npaBuiIbHBINA OTBET:
A) Transient - mpaBUJIBHO
b) AC analysis
B) DC analysis
15



') Dynamic DC
Bepnsriii otBeT: A) Transient
4.11pu U3MepeHnn YaCTOTHBIX XapakTepucTuk B pexkume AC analysis B ose "Frequency
range" 3amaercs:
OTBeTHI:
Bri6epuTe npaBHIIbHBINA OTBET:
A) ®a3a curnana
b) YacroTa auckpeTusanuu
B) JIlnanaszon 4acToT 115 MCCIIeIOBaHUS
[') Bpems npoBeaeHus aHanusa 1o 4acToTe
Bepuriit otBet: B) Jlnanazon 4acToT [uist KCCIIEIOBAHUS

3. Komnerenuusi/Unaukarop: U/ -2onk-s YMeeT pazpadaTbiBaTh KOMITBIOTEPHBIC TPOTPAMMBI JIJIS
pPacyeToB NP PEIICHUH MPAKTUYECKUX 3aa4

Bonpocel, 3a1anns

1.Kak paboraet oneparop L{ukn o Ycnosuto B cpene LabVIEW?

2.3apucyiiTe paguouMiyibc u peakuuto [1dD, eciiu Ha ero BXoJ1 MOCTYIAeT PaTUOUMITYIIbC B
cpene LabVIEW

3.Kak B npunoxenun Simulink coOpath 31eKTpUYECKYIO LIETIb U MOJIKIIOYUTh K HEH
BUPTYaJIbHbIE U3MEPUTEIbHBIE TPUOOPHI (ocmLIorpadsr)?

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Kak mpaBunpHO 3a1aTh B MathCad npssMOYTONBbHBIN UMITYJIbC, JTUTEILHOCTHIO 1 MC,
amrutynou 1 B?

OTBeTHI:
BapuaHnTb! oTBeTa (HE00X0UMO BBIOpATh TPABUIIBHBIN ):

1) u= Up(a(t) - o(t— T)) Up=1 T= 107"
2w =Uple®-ot-T)  Up=1 T=10"

3)  u(t) = Up(alt) - a(t-T)) Up=1 T-10°

4 Uyt T=10" u(®) = Up(o(®) - ot - T))
5)  Up=1 T=10° u(t) = Uy (@(t) - 2(t-T))
6 Up=1 T=10" u(t) = Uy ((t) - 2(t - T))
7 Up=1 T=10" u(t) = Up(®(t) - B(T))

8)  ult) = Upy(®(t) - B(t-T)) Up=1 T=10"

9)  u=Ug(@@®) - &(t-T) Up=1 T=10°
10) Up=1 T-10° u = Up(8(f) - &(t— T))

Bepuslii oTBeT: 6)
2.Kax npaBunbHO B MatLab 3anate ¢pyHkuio komiuiekcHoro ko dunuenta nepegaun GHY?
OtBeThI:
Bapuantsl oTBeTa (HE06X0AMMO BBIOpaTh NMPaBUIIbHBIN):
1) function [ k] = KP(w, R, C)
k = 1/(1+j*w*R*C);
end
2) function k(jw) = 1/(1+j*w*f*R*C);
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3) function [k, R, C]=KP(w)
k = 1/(1+j*w*R*C);
end
4) function [ k] = KP(w)
k = 1/(1+j*w*R*C);
end
5) function [ k] = KP(w, R, C)
k = 1/(1+1j*w*R*C);
end
6) function k(w) = 1/(1+1j*w*f*R*C);
7) function [k, R, C]=KP(w)
k = 1/(1+1j*w*R*C);
end
8) function [ k] = KP(w)
k = 1/(1+1j*w*R*C);
end
9) function [k ] = KP(w)
k = 1/(1+1j*w*R*C);
10) function k(w,R,C) = 1/(1+1j*w*R*C);
Bepmpsiii otet: 5) function [ k ] = KP(w, R, C) k= 1/(1+1j*w*R*C); end
3. 151 co3panuu Moenu paarouMityibea ¢ yactoto 100 kI, ammutynoit 1 B
JUIUTETHHOCTHI0 10 MC HE0OXO0MMO BBIOpATh YaCTOTY IUCKpETH3aluu Mojenu. Beibepute
JIOTTYCTUMBIE 3HAUEHUS YACTOTHI JUCKPETU3AIIIT
OTtBeTsI:
BriGepute npaBuiibHbIE BAPUAHTHI OTBETA:
1) 10 k'
2) 100 xI'g
3) 200 xI'nt
4) 400 xI'a
5) 1 MI'u
Bepwnsriit otBeT: 3) 4) 5)
4.]JlaiiTe pa3BepHYTHII OTBET Ha BOMPOC: YEM OTIIMYAIOTCS TIOHATUS «BUPTYaAIbHBIN PUOOPY,
«BUPTYaJIbHBIN oanpuodop» B cpeae LabVIEW

II. Onucanue wikanvl oueHuganus

Ouenka: 5
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8blnoiHeHus 3Hanus: Jlanel npaBuiibHbIE 0TBETHI HA 90% 1 Oosee
BOIIPOCOB NMPOBEPKU OCTATOUHBIX 3HAHUN

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuku 6blnoJIHeHus 3Hanus: JJaHbl paBuibHbIe 0TBETHI Ha 70% 1 Ooee
BOIIPOCOB MPOBEPKU OCTATOYHBIX 3HAHHIA

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuku 6blnoJIHeHus 3Hanus: JJaHbl mpaBuibHbIe 0TBETHI HA 50% 1 Ooee
BOIIPOCOB MPOBEPKU OCTATOYHBIX 3HAHHIA
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1I1. IIpaguna évicmaenenun umo2080i OUeHKU no Kypcy

Onenka omnpenensercs IO COBOKYIHOCTH pPE3YJITaTOB TEKYLIEro KOHTPOJS YCIEBAEMOCTH B
cootBercTBUH ¢ [lonoxenneM o 6auIbHO-PEUTHHTOBOM cucTeMe [yt cTyaeHToB HUY «M3OW»
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