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1. HACITIOPT ®OHIA OIIEHOYHBIX CPEACTB
1.1. Ha3naueHwue, neJb 1 3212494 GOHJAA OLIEHOYHBIX CPEACTB

®oHnp oneHoYHBIX cpenctB (manee - ®OC) mo y4eOHON AUCIUIUIMHE 3TO KOM-
IUIEKT METOJUYECKUX W KOHTPOJIBHBIX H3MEPUTENBHBIX MAaTE€pPHAIOB, OLIEHOYHBIX
CPEICTB, MPEIHA3HAYCHHBIX ISl aTTECTAllMK 0O0YyJaroIIUXCsl Ha COOTBETCTBUE UX TEp-
COHAJIBHBIX JTOCTMXKEHHM MOATAHBIM TPEOOBAHUSAM MPOrpaMMbl MOJATOTOBKU CIIELIHA-
JIUCTOB CPEJTHETO 3BEHA M0 CHEIHAIbHOCTU (TEKYIIUA KOHTPOJb YCIIEBAEMOCTH U MPO-
MEXYTOYHAs aTTeCTaIlus).

®onp onleHouHBIX cpencts no auciuummae OIL.10. IIpuknanHoe nporpaMMHOe
oOecrieueHne mpodecCUOHATHLHON AESTENBHOCTH  pa3padoTaH HA OCHOBE MOTPEOHO-
CTEH pBhIHKA TPYJla U 3alpOCOB paboTonaTeNel U SBISETCS HEOTHEMIIEMOM YacThIO pea-
JU3alMKA TIPOTPaMMBbI TMOJTOTOBKH CIIEIIMAIMCTOB CPEIHEr0 3BEHA MO CIENUATbHOCTH
11.02.16 MoHTax, TEXHUYECKOE OOCITY’)KMBAaHUE M PEMOHT 3JIEKTPOHHBIX MPUOOPOB U
YCTPOH.

[enpto (poHmA OLIEHOYHBIX CPEJCTB SBJSETCS YCTAHOBJIEHUE COOTBETCTBUS YPOB-
Hs moAroToBku obOydaromuxcs TpedoBanusim ®I'OC CIIO no cnenmansaoctr 11.02.16
MoHTaX, TEXHUYECKOE OOCIIY>)KMBAaHHWE M PEMOHT 3JEKTPOHHBIX MPUOOPOB U YCTPOU
3agaun OOC:

— KOHTpPOJb U YNpaBJICHHUE MPOLIECCOM MPHOOpeTeHus: 00ydaromuMucs HeooXo-
IVMMBIX 3HAHUW, YMEHUW, MPAKTUYECKOrO OIBITA U OCBOCHUS KOMIIETEHIIMH, OIpele-
neunbsix OI'OC CIIO;

— KOHTPOJIb U YIIPABJIEHUE JOCTHKEHHUEM IIeJIe MPOrpaMMBbl, ONPEIEICHHBIX KaK
HaOOp 001KX U PodecCHOHATBHBIX KOMIETCHIINH;

— OLIEHKA JOCTIKEHUN 00ydaromuxcs B npoiecce 00y4eHUs ¢ BbIIETICHUEM
MOJIOKUTENBHBIX / OTPULATEIBHBIX PE3YJIBTATOB U IJIAHUPOBAHUE MPEIYyIPEKIAIOIINX /
KOPPEKTUPYIOIINX MEPONPHUITHIH;

— olecrieueHrue COOTBETCTBUS PE3yJIbTAaTOB OOydeHHUs 3ajadyaMm Oyayuiend mpo-
(beccruoHaIbHON AESITENPHOCTH Yepe3 COBEPUICHCTBOBAHME TPAAUIIMOHHBIX U BHEApeE-
HUE WHHOBAIIMOHHBIX METO/IOB O0YUYEHUS;

— JIOCTM)KEHHE TaKOTO YPOBHSI KOHTPOJISL U YIIPaBJICHUSI KAU€CTBOM O0Opa30BaHus,
KOTOpbIM oOecrieuns Obl MpHU3HAHUE KBAIM(PUKALUKA BBITYCKHUKOB pabOTOAATEISIMU
OTpaciu.

®OoH/J OLIEHOYHBIX CPEACTB BKJIIOYAET B CEOsI KOHTPOJBHO-OLIEHOUYHBIE CPEACTBA
(3a7aHusl ¥ KPUTEPUH WX OIEHKH, a TaK)Ke OMHUCaHus (popM U Tpoleayp) A IpoBeie-
HUS TEKYLIEro KOHTPOJI yCIEBAEMOCTH M MPOMEXYTOYHOM arrecTauuy (OnpeaeiaeHus
KayecTBa OCBOCHUS OOYYAIOLIUMUCS PE3yJbTaTOB OCBOCHHUS Y4YEOHON IUCIMILIUHBI
(ymeHu, 3HaHu#, npakTudeckoro oneita, [IK u OK).

®OC obecrieunBaeT MOATAMHYIO (TEKYIIMI KOHTPOJIb) M UHTETPAJIbHYIO (TIpoMe-
KYTOYHAs aTTeCTallks) OLEHKY YMEHHUI U 3HaHUI 00yJarouuxcs, IpruoOpeTaeMbIX Mpu
00Oy4eHHH 10 yueOHOM NUCIMIUIMHE, HATPABJICHHBIX HA (POPMUPOBAHUE KOMITETEHIIH.

1.1.1.IlepedyeHn 0OMMX KOMIETEHIIUMA

OK 01. Boibuparb cnocoObl pemieHus 3afad npoecCUOHANBHOU NeSITeIbHOCTH
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM;



OK 02. Mcnosip30BaTh COBPEMEHHBIE CPEACTBA IOMCKA, aHAIN3a U UHTEPIPETALIMU
uHpoOpMaluu U WHOOPMALMOHHBIE TEXHOJOTHH JIJIsl BBIMOJIHEHHs 3a1ad Npodeccro-
HaJIbHOW J€ATEIbHOCTH;

OK 03. [TnanupoBaTh U peain30BbIBATh COOCTBEHHOE MPO(EeCCHOHATFHOE U JIHY-
HOCTHO€ pPa3BUTHE, MPEANPUHUMATENIBCKYIO AEATEIbHOCTh B NPO(ECCUOHAIBHON cde-
pe, UCIOJIb30BaTh 3HAHUS MO0 (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX CH-
Tyalnusx;

OK 04. O¢ddexTrBHO B3aMOEICTBOBATH U pa0OTATh B KOJJIEKTUBE U KOMaH/IE;

OK 05. OcymecTBiATh yCTHYIO M NHCBMEHHYIO KOMMYHHUKAIIMIO Ha rocyaap-
CTBEHHOM s3blke Poccuiickoit denepanii ¢ y4eToM OCOOEHHOCTEN COLMAIBHOTO M
KyJIbTYPHOTO KOHTEKCTA;

OK 06. IIposiBIATE TpaAaHCKO-NATPUOTHYECKYHO MO3ULMIO, JEMOHCTPUPOBATH
OCO3HAaHHOE IMOBEJEHUE HAa OCHOBE TPAJULHUOHHBIX OOILIECYEIOBEYECKUX LEHHOCTEH, B
TOM YHCJIE C YYETOM FapMOHM3ALUN MEXHAIMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOIIE-
HUM, IPUMEHSATh CTaHAAPTHl AHTUKOPPYNIIMOHHOTO MTOBEAEHUS;

OK 07. ConeticTBOBaTh COXpaHEHHIO OKPY>KAIOIIECH Cpesbl, pecypcocOepeKeHHUIO,
MPUMEHSATh 3HaHUA 00 M3MEHEHHM KIIMMAaTa, MPUHLMIBI OEpEeXIMBOrO MPOU3BOICTBA,
3¢ (HEeKTUBHO AEHCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX;

OK 08. Hcnonb3oBaTh cpeacTBa GU3MUECKON KYJIbTYpPBI 11 COXPAHEHUS U YKpel-
JIEHUS 3/10pOBbs B Mpolecce MpodhecCHOHANbHON NesTENIbHOCTH U MOAIEPKaHNUs HE00-
XOJIMMOT'0 YPOBHS (PU3NYECKON OATOTOBIEHHOCTH;

OK 09. Ilonb3oBarbcs pohecCHOHATBHON TOKYMEHTAUEW Ha rOCYJapCTBEHHOM
Y NHOCTPAHHOM f3bIKax.";

1.1.2. Tlepedens nmpodeccroHaIbHBIX KOMITETCHIIH

[1IK 3.1. Pa3zpabateiBaTh CTPYKTypHBIC, (DYHKIIMOHAIBHBIE W MPUHIUIHAIBHEIC
CXEMBbI MPOCTEHIINX ANEKTPOHHBIX MPUOOPOB U YCTPOUCTB
[1K 3.2 Pa3pabarbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO TOKYMEHTALIMIO MI€YaTHBIX

y3JI0B AJIEKTPOHHBIX MPUOOPOB U YCTPOUCTB U MUKPOCOOPOK CPETHEN CIIOAKHOCTHU
1.1.3. IlepevyeHb TMYHOCTHBIX PE3YIHTATOB

JIP 38 CnocoOHbIN UCKATh HYKHbIE UCTOYHUKU MH(OPMAIUHU U IaHHbIE, BOC-
MPUHUMATh, aHATM3UPOBATh, 3aIIOMUHATH U MEpEAaBaTh HH(YOPMALUIO C UCIIOIbH30BA-
HUEM HU(]POBBIX CPEACTB; MPEAYNPEKIAIOMINNA COOCTBEHHOE U UY>KO€E JECTPYKTUBHOE
IIOBEJICHUE B CETEBOM IPOCTPAHCTBE

JIP 39 Cnoco6ublii B IU(POBOH cpefie MPOBOANTH OIIEHKY UH(OpMaIuu, ee J10-
CTOBEPHOCTb, CTPOUTH JIOTUUECKUE YMO3AKIIOUEHNSI HA OCHOBAHUH MOCTYIAXOUIEH WH-

dbopmaru
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1.2 CBoanble JaHHBIEC 0 pe3yJbTaTax 00y4YeHHsl, OCHOBHBIX MOKA3aTeJAX OLEHKHU
pe3yabTara, (popMax ¥ MeT0JaX KOHTPOJIA U OLEHKH Pe3y/JIbTaTOB 00y4eHHs

B pesynbrare arrectanuu no y4eOHON AMCLMILIMHE OCYIIECTBISETCS MPOBEPKA
CICIYIOIINX YMEHUN U 3HAHUM:

Koanl 1 HanmMeHoBaHus
pe3yJibTaToB 00y4eHHusI
(yMeHUsI U 3HAHMS)

IToxkazarenn
OLIEHKH pe3yJibTaTa

®opMbI U METO/IbI KOHTPOJIS U
OLIEHKH Pe3yJIbTATOB 00yUYeHusi

YmMmenuns:

VY 1 pabGorath C Nnakeramu Ipu-
KJIaJHBIX TIpOrpamMM Ipogeccro-

pa3paboTka M 4YEpPUCHUE CXEM
DIIEKTPOHHBIX YCTPOHCTB C WC-

BBHITIOJTHEHUE U 3alllUTa MPAKTU-
yeckux pabor Ne 1-14, anamm3

HATBbHOW HAIpPaBIEHHOCTH; MOJIb30BAHUEM TAKETOB TIPH- | BHITIOJHEHHS MPAKTUYECKUX pa-
OK 1. 0K 2. OK 3. KJIAJIHBIX ITPOTpaMM 6ot Nel-14, muddepenmpoBan-
OK 4. OK 5. OK 6. HBIU 3a4€T

OK 7. OK 8. OK 9.

[K 3.1, TIK 3.2.

JIP 20. JIP 38 JIP 39

VY 2 - ucnonb3oBaTh MHPOPMAIU- | MOJCIIUPOBAHUE JJICKTPOHHBIX | BHIMIOJIHCHUE W 3alUTa MPAKTH-
OHHO-KOMMYHUKAIIUOHHBIE  T€X- | YCTPOMCTB ¢  MNpUMEHEHHeM | ueckux pabor Ne 1-14, ananus

HOJIOTUM B TPOQeCcCHOHATHHON

NesTeNbHOCTH;
OK1.OK2. OK 3.

OK 4. OK 5. OK 6.
OK 7. 0K 8. OK 9.

KOMIIBIOTCPHBLIX W TCICKOMMY-
HHUKAallMOHHBIX CPCIACTB

BBITIOJTHCHUS TTPAKTUYECKUX pa-
6ot No 1-14, nuddepenuumpo-
BAHHBIN 3a4ET

K 3.1, I1IK 3.2.

JIP 20. JIP 38 JIP 39

VY 3- - MonenupoBaTh THIIOBBIE | MOJCIUPOBAHUE AJIEKTPOHHBIX | BHIOJIHEHHWE M 3alllUTa MpaKTH-
AJIEKTPOHHBIE YCTPONCTBA YCTPOMCTB ¢  TNpHUMEHEHueM | yeckux pabor Ne 1-14, ananus

OK 1. OK2. OK 3.
OK 4. OK 5. OK 6.
OK 7. OK 8. OK 9.
K 3.1, I1IK 3.2.
JIP 20. JIP 38 JIP 39

KOMITIBIOTCPHBLIX W TCICKOMMY-
HUKAIIMOHHBIX CPCIACTB

BBITTOJTHCHHSA MMPAKTUYCCKUX

3HATh:

3 1 - nporpaMMHBIE TIPOAYKTHI U
MaKeThl MPUKIAAHBIX IPOrpaMM
OK1.0K2. OK3.

OK 4. OK 5. OK 6.

OK 7. OK 8. OK 9.

K 3.1, IIK 3.2.

JIP 20. JIP 38 JIP 39

IIOCTPOCHHE KOMITBIOTEPHON MO-
Jeu

yCTHBIM ompoc mo Temam 1.1,
u.1.2, aHanu3 BBINIOJIHEHUSI TTPaK-
tuyeckux pador Ne 1-14, nud-
(bepeHIpOBaHHbIHN 3a4eT

3 2 - KOHCTPYKTHUBHBIE
0COOEHHOCTH, MPUHIIUTI JEHCTBUS
OCHOBHBIX Y3JIOB
PaZMOdIIEKTPOHHOMN anmnapaTyphl;
OK 1.0K 2. OK 3.

OK 4. OK 5. OK 6.

OK 7. OK 8. OK 9.

MK 3.1, I[IK 3.2.

KnaccuuKaius cocraBa, QyHK-
I ¥ BO3MOKHOCTEN HCIIOIL30-
BaHUS  TEPCOHATBHBIX  DIIEK-
TPOHHO-BBIYUCIUTEIBHBIX ~ Ma-
IUH

yCTHBI ompoc mo Temam 1.1,
u.1.2 aHaM3 BBITOJIHCHUS IPaK-
TH4eckux pabor Ne 1-14, nuo-
(bepeHIMpOBaHHBIN 3a4eT




JIP 20. JIP 38 JIP 39

3 3 - - BUJBI U MpaBUJIA BHITIOJIHE-
HUS DJIEKTPUYECKUX CXEM

OK 1. OK 2. OK 3.

OK 4. OK 5. OK 6.
OK 7. OK 8. OK 9.
K 3.1, I1IK 3.2.
JIP 20. JIP 38 JIP 39

UCIIOJIb30BaHUE ©0a30BbIX IIPO-
IrPaMMHBIX TPOAYKTOB U MaKe-
TOB IPUKIAAHBIX IPOTrpaMM I
MOJICTTUPOBAHUS  JIEKTPOHHBIX
YCTPOMCTB

YCTHBIN ompoc 1o temam 1.1,
u.1.2 aHanu3 BBINOJHEHUS MPAK-
THyeckux pador Ne 1-14, nuod-
(dbepeHIMpOBaHHBIN 3a4eT

JIMIHOCTHBIC PE3YJbTAThI

y4acTHe B BOJIOHTEPCKOM [BU-
KCHUU;

- IPOSIBJICHUE MUPOBO33pEHYC-
CKHX YCTaHOBOK Ha TOTOBHOCTb
MOJIOJIBIX JIFOZICH K paboTe Ha
6naro OteuecTBa;

- TPOSIBJICHUE TIPABOBOM aKTHB-
HOCTH ¥ HaBBIKOB ITPABOMEPHOTO
HOBEJICHUS, YBaXKEHHS K 3aKOHY;

- oTcyrcTBUE (DAaKTOB MPOSBIIE-
HUS WJICOJIOTUU TEppOpHU3Ma H
IKCTPEMH3MA,

- OTCYTCTBHE COL[MAJIbHBIX KOH-
(GIUKTOB cpenr OOydaroIIuXxcs,

OCHOBaHHBIX Ha ME¥KHAIIMO-
HaJIbHOW, MEXPEIUTHO3HOU
IIOYBE;

- y4acTHE€ B pealM3aluu Ipo-
CBCTUTCIIBCKUX IIpOTrpamMm, I10-
HCKOBBIX, apXeoJIOTUYECKUX,
BOCHHO-UCTOPUYECKHUX,  Kpae-
BEJUECKUX OTpAJaX M MOJO-
JIEKHBIX 00bEINHEHUSX;

- J00pOBOJIbYECKHE HHHIIMATH-
BbI 11O MOAACPKKHN MHBAJIUIOB U
IIpecTapesiblX IpaX/iaH;

- TPOSBICHHE HKOJIOTMYECKOU
KYJIBTYpBl, OEpEKHOTO OTHOIIIE-
HUSL K POJHOM 3emiie, MPUpOI-
HbIM OorarctBam Poccum u mu-
pa;

- IEMOHCTpaLMsl yYMEHUN U
HABBIKOB pa3yMHOT0 MPUPOJIO-
I10JIb30BAHNUS, HETEPIIUMOTO OT-
HOLICEHUA K

VYuactue B KOHKypcax mpodec-
CHOHAJIBHOTO MAacCTepCTBa, TeX-
HUYECKOr0 TBOPYECTBA, YEMITHO-
HaTax

XapakTepUCTUKU C MECT IIpo-
XOXKJIEHHSI TPAKTUK
HabGmronenue, amanus coOmromge-
HUS HOPM U IIPaBUJI MOBEJCHMUS,
NPUHATBIX B OOIIECTBE, (HKCa-
U HalU4us WIM OTCYTCTBUSA
KOH(JINKTOB

VYyacTre B MEpONPUATHUAX I'pax-
JTAaHCKOM HAIpaBJICHHOCTH, B BO-
JIOHTEPCKUX aKLIUAX

dukcanus HaIM4YUS WUIM OTCYT-
CTBHsI IIpaBOHApYLICHUM, HaJU-
YUs UM OTCYTCTBHSI TIOCTAHOBKU
Ha NpoPUIAKTHYECKUH Y4€T B
OpraHax CHUCTeMbI MpO(UIAKTH-
KA

[TpoexTsl, TBOpYECKHE pPAOOTHI,
ydacTue B KOHKypcax U KoH(e-
PEHLIUSAX 9KOJIOTUYECKOM
HAIpaBJIEHHOCTH, Yy4acTHE B
HKOJIOTHYECKUX CyOOOTHHKAX
OTcyTcTBUE BPETHBIX MPUBBIUEK,
yyacTHe B paboTe CIIOPTHUBHBIX
CEKLUH, B CHOPTUBHBIX U 310PO-
BbecOeperaroInux MepoOnpusTHIX
HaGnronenne, MOHUTOPUHT pa3-

MCHICHUA MaTCpualioB B COLU-
AJIBHBIX CETAX

VYyactue B IpoeKTax HKOHOMHU-
YecKo M (UHAHCOBOM Hampas-
JEHHOCTH, AaHAJIN3 NPOAYKTOB
JIESITEIIbHOCTH




JNEHCTBUSAM, MPUHOCSIIUM Bpel
HKOJIOTHUH;

- JIEMOHCTpAalMsl HaBBIKOB 370-
poBOro 00pasa JKU3HHU U BBICO-
KU YpOBEHb KYJBTYPBI 30PO-
Bbsl 00y4aroIINUXCs;

- TMPOSIBJICHHE KYJIbTYpHl IO-
TpebiieHuss uHpOpMaIH, yMe-
HUW M HaBBIKOB IIOJb30BaHUS
KOMIBIOTEPHOMN TEXHUKOM,
HABBIKOB O0TOOpa M KPUTHUUECKO-
ro aHanusa MHPOpPMAaLUHU, yMe-
HUSL OPHUEHTUPOBATHCA B HH-
(opMaOHHOM MPOCTPAHCTBE;
- TPOSBJIECHHE APKOHOMHYECKOW U
(MHAHCOBOM KYJBTYpPbI, 3KOHO-
MHUYECKOW TPaMOTHOCTH, a TaKKe
COOCTBEHHOM aJIeKBaTHON IO3U-
MM TI0 OTHOIICHUIO K COLUAaIb-
HO-PKOHOMHUYECKOM JIeHCTBU-
TEJBHOCTH;

- ydacTue B KOHKypcax mpodec-
CHOHAJIBHOTO MAacTepcTBa M B
KOMaHJHBIX MPOEKTAaX;

- TpOSIBJIICHHUE BBICOKOMpOdec-
CHOHAJILHOW TPYIOBOM aKTUB-
HOCTH;

- COOJII0/IEHHE 3TUYECKUX HOPM
001IeHUsT TIPU B3aUMOJICUCTBUHU
¢ oOyyaromuMucs, mHpenojana-
TEJISIMH, MacTepaMH U PYyKOBO-

JAUTCIISIMU ITPAKTHKH

1.3. KoqudukaTop oueHOYHBIX CPEACTB

HaumeHnoBaHue oue- Koa oue- IIpeacraBieHue OLEHOYHOI'O CPEACTBA B
HOYHOI'0 CpeaCcTBa HOYHOT'O ponne
cpeacTBa

VYcTHbIN (MTUCHbMEHHBIN) O IIepedyeHb BOIPOCOB MO TEME, pA3ACITY *

OMnpocC MO TEME, pa3aeiry

Cemunap (nmebatbl awuc- C [lepeuenbp Tem i u3ydeHus W (Wiu) 00-

KYyCCHSI, KPYTJIBIH CTOJ) CYXKJICHUS *

KontposnbHas paborta KP KoMIUIEKT KOHTPOJBHBIX 3aJaHUN 1O Bapu-
aHTam™

TectupoBanue T KoMIIJIEeKT TEeCTOBBIX 3adaHUil 1O BapuaH-
Tam™

Kypcosoii ipoekt (pado-| KII (KP) | Tembl kypcoBoro mpoekrta (paboThl), CChLIKA

Ta) Ha METOJIMYECKUE YKA3aHUSI IO BHIITIOJIHEHUIO
KypCOBOTO MpoeKTa (paboThl)




HaumMmenoBanmue oue-

Koa one-

IIpencrasiieHue OIIEHOYHOT0 CPeICTBA B

HOYHOI'0 CpeaCcTBa HOYHOT'0 ¢ponne
cpeacTBa

[TpakTudeckas padora [P Homep n HamMeHOBaHHE MPAKTUYECKOM pa-
0O0ThI, CChUIKA HAa METOJMYECKHE YKa3aHUs
110 BbINOJIHEHUIO [1P.

JlabopaTopHas pabota JIP HoMep u HanmeHOBaHUE J1Ta0OpaTOpHOM pa-
OOTBI, CChLJIKA HAa METOJMYECKHE YyKa3aHUs
110 BbINOJIHEHUIO JIP.

3agaHusg THUIIOBBIE 3T KoMIUIEKT TUITOBBIX 3aaHuii*

Pa3zHoypoBHEBBIE 3amaun P3 KomruiekT pa3HOypOBHEBBIX 3ajady U 3aja-

U 3aJIaHUs HUU

3amanus B pabouyeil TeT- PT Homep 3anmanus, cTp., cChlUIKa Ha pabouyto

panu TETpajb.

HccnenoBarensckas  pa- np [IpumepHass TemMaTMKa HCCIEAOBATEIBCKUX

oota paboT*

TBopueckue 3a1aHus T3 [IpumepHas TemMaTuka rpyrnmnoBbIX W/WIU UH-
JIMBUAYaJIbHBIX TBOPUYECKUX 3aJaHUI

IIpoekr I1 [IpumepHas TemaTHKa rpyNIoBbIX W/ WU
WHJIUBUAYAJbHBIX TPOCKTOB*

Keiic (curyauuonHoe 3a- K 3amanus IS pellieHus Keiica (KOMIUIEKT CH-

JAaHUE) TyallMOHHBIX 3a7aHuil). OOpa3ubl CUTyallH-
OHHBIX 3a7a4™.

JlenoBas (poJieBasi) urpa Ji| Tema (mpobiiema), KOHIEIIIIHS, POJIU U OXKH-
JA€MbIH PE3YJIbTAT M0 KAXKIOW Urpe*

Occe E) TemaTuka 3cce

Tpenaxep Tp Kowmrmnekr 3amanuii ayis paboTel Ha TpeHa-
xKepe

OnexktpoHHbld  mpakTu- | OII/BJIP | IlepedeHb >MeKTPOHHBIX MPAKTUKYMOB, BUP-

kyMm/ BuprtyanpHble na- TyaJbHBIX JJA0OPATOPHBIX pabOT

O0opaTtopHbIe pabOTHI

DK3aMEHAllMOHHOE 3aj1a- OTB IlepedyeHb TEOPETHUUECKUX BOMPOCOB, HK3a-

HUE (TEOPETUYECKUI BO- MEHAITMOHHBIC OUJIETHI

poc)

DK3aMeHaIlMOHHOE 3aj1a- OI13 KoMmiekT mpakTuueckux 3aJaHui, dK3aMe-

HUe (MpakTUYECKOe 3a/a-
HUE)

HAIIMOHHBIE OUJIETHI




1.4. ConepxaTeibHO-KOMIETEHTHOCTHAS MATPHIIA OLIEHOYHBIX CPEACTB TEKYIIEro
KOHTPOJIsI YCIIEBAE€MOCTH
U NIPOMEKYTOYHOI aTrTecTanuu mo yueOHoi gucuumiude OIL10. Ipuxknan-
HOe MporpaMMHoe odecredenue nNpogeccuoHAIbLHOM AesITeJIbHOCTH

Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTecTaAUMS
Koab! mpoBe- -
DeMeHT y4eGHoii ll:ﬂ elex Ko Koaer npose Kon ®opma
MCHHILTHHbBI onenouNor PSIEMBIX onenoamor | <OMTPO
Y, IBI,KOK, 0 cpeacTBa v, l?"I’KOK, 0 cpeacTBa
Paspea 1. Ilakerbl NPUKIAJHBIX IPOrPaMM /LISl 0CYLIECTBJICHHS NPOPeCcCHOHATBHOM e TeJIbHOCTH
Tema 1.1. I[H(b(be
Xapakrepucruka | 31.32,33 31.32,33 peHIH-
ppReby D Ink 3, mK | 0 [IK 3L IK) poBaH-
rpaMMm 1o pa3Jjiny- 32 392 HBI
HBIM acnmeKkTramMm
npogeccHoHaIb- 3a1ueT
HOHM 1eATEJIbHOCTH
Tema 1.2.
MopaeaupoBanue V1.V2. V1.V
BHPTYAJbHBIX V3 Y3
JEKTPOHHBIX
VICKTPO MK 3.1, K| TP |TK 3.1, IIK| I3
YCTPOHCTE ¢ mO- | 3.9

MOIILI0 TPOrpaMm
Multisim wu Delta
Desi

2. KOMIVIEKT KOHTPOJIBHO-OEHOYHBIX CPEACTB
. KOMIVIEKT KOHTPOJIBHO-OHEHOYHBIX CPEACTB VIS TEKYHIEI'O
KOHTPO.ISI YCIEBAEMOCTH IO YYEBHOM JJUCHUILJIMHE

KoHTponib U olLeHKa pe3yabTaroB ocBoeHus ydeOHoi mucummivHabl OIL.10.
IlpukinagHoe mnporpaMMHoe oOecnedyeHHe NPOPEeCCHOHAIBHOH AeATeIbHOCTH
OCYILECTBIISIETCS MPENOAABATENIEM B IIPOLIECCE:

— MPOBEIEHUS YCTHOTO MJIM MMCBMEHHOIO OIpoca MO TEME, pa3ieily; KpyIjioro
CTOJIa, IETIOBOM UTPbI, CEMUHAPA U JIP.

— BBINOJHEHUS U 3alIUThI JAOOPATOPHBIX U MPAKTUYECKUX PalboOT;

— TECTUPOBAHUSA MO OTJCIBHBIM TEMaM U pa3jeiam;

— aHaJIU3 BBINOJHEHUS TUTIOBOTO 3a/1aHUs U T.J.

Y CTHBIN MM MUCBMEHHBIMA OIPOC MPOBOJAUTCS HA MPAKTUYECKUX 3aHATUSAX U 3a-
TParuBaeT Kak TEMATUKYy MPEAIIECTBYIONIMX 3aHATUN, TaK U JEKIHOHHBIA MaTepuail u
MO3BOJISIET BBISICHUTh 00bEM 3HAHUW CTYyAEHTa MO OINpEAENICHHON TeMme, pa3zeny, Ipo-
osieme. YcTHbIN onpoc B popme cobeceoBaHusl - crielUalibHas Oecesa MpernojaBaTesis




¢ 00y4JaromuMcs Ha TEMBbI, CBA3aHHbBIE C U3y4aeMOW JTUCUUIUIMHOMN, U paCCUNTaHHOE Ha
BbISICHEHHE 00beMa 3HaHWM O0ydarollerocss Mo OmpenesieHHOMY pasfiely, TeMe, Mpo-
Oyieme U T.1I.

TunoBoe 3ajiaHue - CTaHAApTHHIC 3aJaHUs, MO3BOJSIONINE MPOBEPUTH YMEHHUE
pemaTh Kak yuyeOHbIe, TaK U MpodeccuoHanbubie 3a1aun. Coaepkanue 3aJaHui J10JK-
HO MaKCHUMAaJIbHO COOTBETCTBOBATH BHUJIaM MPO(PECCUOHANIBHON JAESTEIHHOCTH.

PaznuuaroT pa3HOYpOBHEBBIC 3a/1a4U U 33JaHUS:

a) O3HAaKOMHUTEJIBHOTO, MO3BOJIIONINE OIICHUBATh M JIMATHOCTHUPOBATH 3HAHWE
dakTuyeckoro matepuaina (6a30Bbie MOHSITHS, AITOPUTMBI, (PAKTHI) U YMEHHUE MPABUIIb-
HO MCTOJIb30BaTh CHEIMATbHBIE TEPMUHBI U TIOHATHSA, Y3HABAaHHE O0OBHEKTOB U3YyUCHUS B
paMKax OMpeIeICHHOTO pa3iena IUCIUIUIUHEI;

0) penpoayKTHBHOTO YpPOBHS, IMO3BOJISIONIME OIICHUBATh U JIMATHOCTHUPOBATH
YMEHHsI CHHTE€3UPOBaTh, aHATM3UPOBATh, 00001maTh (AaKTUYECKUI U TEOPETUUYECKUI
Marepuai ¢ GopMyIupoBaHUEM KOHKPETHBIX BHIBOJOB, YCTAHOBJICHUEM  MPUUYHUHHO-
CJIEICTBEHHBIX CBSI3EH;

B) IMPOAYKTHUBHOTO YPOBHS, MO3BOJISIFOIINE OLEHUBATh U JUArHOCTHUPOBATh yMe-
HUSl, UHTETPUPOBATh 3HAHUA PA3IMYHBIX O0JacTed, apryMEHTHPOBAaTh COOCTBEHHYIO
TOYKY 3PEHHUS, BHIOJIHATH MPOOJIEMHBIE 33 JaHUSI.

TectupoBanue npeacTaBisieT coOOM CUCTEMY CTaHIApTU3UPOBAHHBIX 3aJaHU,
MO3BOJIAIOIIYI0 aBTOMATHU3UPOBATh MPOLEAYPY M3MEPEHUS YPOBHS 3HAHUM U yMEHUU
oOyuJaroIerocs, HalmpaBJIeHO Ha MPOBEPKY BIAJCHUS TEPMHUHOJIOTHYECKUM ammmapaToM
¥ KOHKPETHBIMU 3HAHUSIMU IO TUCIUIUIMHE. TecTupoBaHue Mo TeMe, pa3aeiry 3aHIMaeT
yacTh yueOHoro 3aHsaTus (10-30 MuHYT), NpaBUIBHOCTH PELICHUs pa30upaeTcss Ha TOM
’Ke WU CIICAYIONIEM 3aHATHH; YaCTOTa TECTUPOBAHUS OTPEACIISCTCS TPEMoIaBaTeIIeM.

TectupoBanue mo Temam, paszjieiaM MPOBOJUTCS B NMHCHbMEHHOM BHJE WIH B
KOMITBIOTEPHOM C TIOMOIIIBIO TECTOBOI 000JIOUKH UITH pa3pabOTaHHBIX MPEIoaaBaTeeM
TECTOB C MCIOJIb30BAaHUEM CIIEUATU3UPOBaHHbBIX cepBUcOB (Google-popmer u ap.), B
KOTOPBIX Oayibl POPMHUPYIOTCS aBTOMAaTHUECKU U MEPEBOJASTCSA B CUCTEMY OIICHOK Ipe-
M0/1aBaTEJIEM B COOTBETCTBUHU C YTBEP>KJICHHOM LIKAJION OLIEHUBAHMSL.

[IpakTrueckue 3aHATHUSI TPOBOJUTCS B YAChl, BBIJICJICHHBIC YYCOHBIM TUTAHOM JIJISI
O0TpabOTKU MPAKTUYECKUX HABBIKOB OCBOCHUS KOMIETEHLUSAMHU, U IIPEANOJIAraloT aTTe-
CTalMIO BCceX 00YYarOIMXCs 3a KaX/10€ 3aHsITHE.

B Xone mpakTH4ecKoro 3aHsTHs OOydYaroluecs NpuoOpeTaloT yMEHUs, Mpeny-
CMOTpEHHBIE paboyeil MporpaMMoi NUCIUIUIMHBI, y4aTCsl MCIOIb30BaTh (HOpMyIbl, U
MPUMEHSTH Pa3InIHbIe METOJAMKH pacueTa, aHAIU3UPOBATh MOyUYeHHBIE PE3yIbTaThl U
JIeNIaTh BBIBOJIBI, OTIMPASICh HA TEOPETUICCKUE 3HAHMSL.

Coneprkanue, 3Tarbl MPOBEACHUSI KOHKPETHOTO MPAKTUIECKOTO 3aHITHS WIIH Ja-
O6opaTtopHOi pabOThI, KPUTEPUH OIICHKH MPEICTABICHB B METOJUYECKUX YKa3aHUSIX TI0
BBITIOJTHEHHUIO MPAKTUYECKUX PaboT.

OTuer Mo MpakTUYECKO paboTe MpeacTaBisieTcsl B MeYaTHOM BHJIE B opmarte,
MPETYCMOTPEHHOM IIA0JIOHOM OTUYEeTa 10 MPaKTUYECKOH, JabopaTopHoit paboTe. 3amu-
Ta OT4YeTa MPOXOIUT B (popMe JO0KIIana 00yUdaroIerocs mo BhIMOJHEHHON padoTe U OT-
BETOB Ha BOIIPOCHI NMPENOaBATENS.

B cnyuyae HEBBINMOJIHEHMS] MPAKTUYECKUX 3aJaHUM B Mpollecce OO0ydeHHs, HX
HE0OX0aMMO «oTpaboTaTh» audGepeHIIMPOBAHHOTO 3adeTa. Bunu 3amaHuii, KOTOpPHIC



HEOOXOUMO BBITIONHUTD TSI JIMKBUAIMH 33/I0JKCHHOCTH OTPEACIISCTCS B MHIUBUTY-
AJTbHOM TIOPSKE, C YYETOM IPHYUH HEBBITIOTHEHHSI.

dopma npoBeAeHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH W IPOMEXYTOYHOH aTTe-
CTaluu JJsl 00YJarONIMXCsl MHBAJIHMIOB H JIAI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 3710~
POBBSI BEIOMPACTCS C YIETOM MHAMBUAYAIBHBIX IICUXO(PH3HUECKHX OCOOCHHOCTEH (yCT-
HO, MMCHhMEHHO Ha Oymare, MUCbMEHHO Ha KOMITBIOTEpE, B (hOPME TECTUPOBAHUS H T.II.).
[Tpn HEOOXOMUMOCTH OOYUYAIOIIMMCS UHBAJIHIAM U JIUIAM C OTPAaHHYCHHBIMU BO3MOX-
HOCTSIMU 37I0POBbSI TIPEIOCTABIISICTCS JOMOTHUTEILHOE BPEeMs ISl TOATOTOBKU OTBETA
Ha 2K3aMeHe/ ¢ GepeHIIIPOBAaHHOM 3a4eTe/3aueTe

2.1 KoMIUIEKT KOHTPOJIbHO-OIEHOUYHBIX CPEACTB /ISl MPOBeIeHUs TEKYIIero
KOHTPOJIS 3HAHUM

Paszpges 1. IlakeTsbl NPUKIAAHBIX POTPAMM JIS1 OCYILIECTBJICHHUS NPodeccuo-
HAJILHOM IeAITEeJIbHOCTH

Tema 1.1. XapakTepucTHKA NPUKJIAIHBIX POrPAMM M0 PA3JIMYHBIM aCHeK-
TaM NPo(ecCHOHAIBHON AeATeJbHOCTH

YcTHBIH onipoc

Bomnpocsl

1. HazHaueHue npuKiIaJHbIX KOMIBIOTEPHBIX TPOrpamMM, X MECTO B IIpoLIECCe
00pabOoTKN MHPOPMALIMH PY TOMOILY KOMITBIOTEPA:

1. ATTOpUTMHYECKHE S3BIKH.

2. Tabnu4HbIE POIIECCOPHI.

3. TexcToBbBIE peaKTOPHI, THIIEPTEKCT.

2. 'padpuaeckue penakTopsl.

5. DKCIIepTHBIE CUCTEMBI.

6. CpencTBa MyJIbTUMEINA.

Kpurepun ouenku cMm. k teme 1.1.

Tema 1.12 MoaeanpoBaHue BUPTYAJbHBIX 3JIEKTPOHHBIX YCTPOHCTB
¢ nomMombi0 nporpammsel Multisim u Delta Desi

YcTHbli onipoc

Bonpocsl

1. Yro moapa3ymeBaeTcs 1Mo KOMIoHeHTaMu B iporpamme Multisim 117

2. Kakue cyiiecTBytoT crnocoObl BEIOOpa KOMIIOHEHTOB?

3. UeM MOTYT OTIMYAThCS HE3aBUCHMbIE HCTOYHUKH MEPEMEHHOTO HATIPSHKCHUS?

4. Kakum 00pa3oM Ha cxeMe OTOOPa)KaroTCsl Ha3BaHUS y3JI0B?

5. Kak nomeHsTh Ha3BaHUE y31a?

6. Kakum o0pa3oM Ha cxemMe MOXKHO OTJIMYUTD JPYT OT ApYyra peasbHbIC U BUPTY-
QJIbHbIE KOMITOHEHTHI?

7. Kakum 006pa3oM ocyIecTBIseTCs IepeMelieHe KOMIIOHEHTOB?

8. Kakum 00pa3omM ocyiecTBIseTcs MOAKII0UYEHNE KOMIIOHEHTOB?



9. Jlist uero HEOOXOAUMO 00S3aTEIIHFHO 3a3€MIISITh CXEMBI?

10. y1s 9ero mpuMEHSIOTCS TPEXMEPHBIE KOMITOHEHTHI?

11. Kornma HacTpauBaloT MojaearupoBanue Spice (mampumep, Transient Analysis),
KaKue MapameTphl CIeayeT yKa3blBaTh I TOTO, YTOOBI MMPOCMATPHUBATH PE3YJIbTATHI B
nporpammax Postprocessor u Grapher?

12. 3ayem HyxHa kHonika Add?

13. B ueM 3akir09aeTcs OTIIMYME MEX Ty ucnoiib3oBanueM kHornok OK u Apply B
nuanoroBoM okae Graph Properties nporpammer Grapher?

14. B yem 3aKkimioyacTcs OTIIMYUE MKy Tporpammamu Grapher u Postprocessor?

15. B 4em cOCTOWT OTIHYHE MEKIY CTpaHUIeH, TpaduKOM U KpUBOMA?

16. BeiOepute msaTh Ha3BaHMI MaTeMaTUdecKuX (YHKIUI mporpaMmbl POStpro-
cessor (Takux kak abs, mean u real) u onumuTe UX MaTeMaTHYECKUE CBOMCTBA

17. Kak co3maTh HOBYIO CTPAHHILY C OJTHUM Tpadukom?

18. Kak 100aBUTh HOBYIO KPUBYIO Ha CTPAHUILY C HECKOJIBKUMHU Ipapukamu?

19. Kakue nBa tuna (haiioB MOTyT ObITh CO3/1aHbl B iporpamme Multisim?

20. B kakux ciydasix Heooxoaumo 100aBUTh B TpauiKk BTOPYIO OCh y?

21. Kak onpenenuthb, kakoi rpaduk BeiOpan B okHe Grapher?

22. Pacckaxkute 0 TOM, KaK yJIaJIuTh CTpaHuIly B okHe Grapher.

23. Kakue uHCTpYyMEHTHI Ipeyiaraet nmporpamma Multisim i ananusa moyseit
1 (a3 rapMOHMYECKUX CUTHAIOB?

24. Kak ucTonp30BaTh HHAMKATOPHI 71 U3MEPECHHSI MOIYJIS TOKA U HAIMPSHKCHUS
OJTHOM yacToTe?

25. Kak ucnonb30BaTh MYyJIBTHMETP I U3MEPEHUS MOIYJIS TOKA M HAINPSHKCHUS
OJTHOM yacToTe?

26. Kak, ncnons3ys uactpymeHnt AC Analysi, u3smepuTh MOIyJIb TOKa U HaMps-
’KEHHS Ha OHOM JacToTe?

27. Kak, ucnonb3ys uactpyment AC Analysi usmeputs MOay/b U a3y TOKa M
HaIpsHKEHUs! Ha OJTHOM YacToTe?

KomnbrorepHoe MoaempoBaHue
Onpoc OpoOBOJIUTCS BO BPEMS 3aHATHS MO KapTOUKaM, Kbl CTYACHT JAOJIKEH
BBITIOJIHUTH PA00Ty Ha KOMIIBIOTEPE B COOTBETCTBHUH C MOJTYYEHHBIM 3aJaHUEM

3ananust
3agaua 1. Bocnonp30BaBIINCh MHIWKATOPAMH, ONPEAECIUTE HANPSDKEHUS HA Y3-
Jax U TOK yepe3 pe3uctop R3 B cxeme, MOKa3aHHON HUXKE:

R1 R3 R5
A - Yy : vy
1kO 1kO 1kQ |
V1 R2 R4 %RE

— 12V 2kQ) 2kQ




3anava 2. Bocnonab30BaBIIMCH MYJIBTUMETPAMHU, ONPEACIIUTE HANPSKEHUS HA Y3-
Jax U TOK yepe3 pe3uctop R3 B cxeme u3 3aaauu 1

3amada 3. Bocmosbe3oBaBmmck ananmmzom DC Operating Point, ompenenure
HaNpsDKEHUS Ha y3Jlax ¥ TOK uepes pe3uctop R3 B cxeme u3 3agaun 1.

3anaya 4. Bocnoyib30BaBUIMCH BATTMETPOM, OTPEIECIUTE MOILIHOCTh, paccerBae-
My10 pe3uctopoM R6 B cxeme u3 3amaum 1.

3amauya 5. Bocnosnab30BaBIIMCh MHIMKATOPAMU, OINPEICIUTE TOK Yepe3 KaxIbli
pPE3UCTOP B CXEME U3 3a7a4H 1.

3amaya 6. Bocnoyib30BaBIIMCH BATTMETPOM, OINPEAEIUTE MOILIHOCTh, paccenBae-
Myto pesucrtopamu R4, RS u R6 B cxeme u3 3a1aum 1.

3amaya 7. Bocmosib30BaBIIMChE BaTTMETPOM, ONPENEIUTE MOLIHOCTh MCTOYHUKA
nutanus VI B cxeme n3 3amaun 1.

3amaya 8. Bocnoiab30BaBIIMCh MHAMKATOPAMH, ONPEACIIUTE HANPSHKEHHS Ha y3-
Jax U TOK uepe3 pesuctop R2 B cxeme u3 3anaun 1.

3anava 9. Bocnonb3oBaBImIUCh MyJIbTUMETPAMU, ONPEACINTE HAIPSDKEHUS HA Y3-
Jax U TOK uepe3 pesuctop R4 B cxeme u3 3anaun 1.

3anaya 10. Bocnonp30BaBIIMCh MHAMKATOPaMH, MOKAKUTE, YTO BTOPOM 3aKOH
Kupxroda BbInosiHsAETCS A BCEX TPEX KOHTYPOB CXEMBI U3 3a/1a4H 1.

3anava 11. Bocnonp30BaBIIUCh UHIMKATOPAMHU, MOKAKUTE, YTO TOK Y€pE3 pe3u-
ctop R1 paBen cymme TokoB uepe3 pe3uctopsl R2 u R3 (moarBepauTe mepBblil 3aKOH
Kupxroga) B cxeme u3 3amauu 1.

3agada 12. Bocnosp30BaBIMIMCE HHAMKATOPAMU, ONPEIEIIUTE HANIPSKEHUS HA Y3-
Jax U TOK yepe3 pe3uctop R3 B cxeme, NOKa3aHHOM HUXKE:

r 11 RS
Smf
| e

3agaua 13. Bocnonap30BaBIIMCh MYJIBTUMETPAMH, ONPEACIIUTE HAINpPSKEHHUS HA
y3JIax ¥ TOK yepes pe3uctop R3 B cxeme u3 3amaum 12.

3amaua 14. Bocmonbs3oBaBmmck ananum3zom DC Operating Point, omnpenenurte
HaIpsHKEHUE Ha KaKJIOM y37I€ B CXeMe M3 3aj1aun 12.

3amaya 15. Bocrmonp30BaBImUCh BATTMETPOM, OMPEISTUTE MOITHOCTh, pacCenBa-
eMyto pe3uctopoMm RS B cxeme u3 3amaum 12.

3agava 16. Bocnosp30BaBIIMCh MHAWKATOPAMH, ONPENEIUTE TOK Yepe3 Kax bl
13 PE3UCTOPOB B CXeME U3 3aaauu 3.12.

3amaua 17. Bocrnonp30BaBmNUCh BATTMETPOM, OTPEAETUTE MOITHOCTh, pacCeuBa-
eMyto pesuctopoMm R4 B cxeme u3 3amaun 12.



3amaya 18. Bocnoyib30BaBIIMCh BATTMETPOM, OMPEAEIUTE MOLIHOCTh HCTOYHUKA
toka |1 B cxeme u3 3amaum 12.

3amaya 19. Bocnonab30BaBIIMNCh HHAUKATOPAMH, ONIPEIEIUTE HANPSIKEHUS Ha y3-
Jax ¥ TOK 4yepe3 pesuctop R2 B cxeme u3 3agaum 12.

3amaya 20. Bocnosib30BaBUIMCh MYJIbTUMETpPaMH, ONPEIEIUTE HAMpsHKEHUS Ha
y3Jlax U TOK yepes3 pe3uctop R4 B cxeme u3 3agaum 12.

3amaya 21. Bocnosb30BaBIIMCE MHAMKATOPAMH, IMOKAXKHUTE, YTO BTOPOW 3aKOH
Kuprxoda BbinonHsAeTCS A BCEX TPEX KOHTYPOB CXEMBI B CXeMe U3 3a1a4u 12.

3amaua 22. Bocnonbs30BaBIIUCh MHIUKATOPAMH, MOKAXKUTE, YTO TOK MCTOYHHUKA
I1 paBen cymme TokoB uepe3 pesuctopbl R1 u R2 (moarBepaurte nepBbiii 3akoH Kupr-
xoda) B cxeMe U3 3aj1auu 12.

3agava 23. B cxeme, UCIIOJIB30BaHHOM B pazzene 1.5, onpeaenuTe HanpsoKeHUE U
TOK JIM0Jia MPHU YCJIIOBUH, YTO TOK HACHIIIEHUA auoja paBeH 10 '13, 10" 10 ®u 10 16
A. Hapucyiite oT pyku rpadvKy U CpaBHUTE MX C TpapuKaMu 3aBUCUMOCTEH TOKa JIHO-
Jla OT TOKa HACBIIICHUS 1 HAMPSDKEHUS JU0J1a OT TOKA HACBIIICHHMS.

3agaua 24. Onpenennute TOK U HaNPsXKEHUE THOMA ISl CXEMBI, TOKAa3aHHOW HU-

xKe:
R1 R2
10 3O
W1 ﬂl
— 12V DIODE_VIRTUAL
A R4
?ﬂtﬂ
3agaua 25. OnpenenuTe TOK U HANPSHKEHUE AU0JIa ISl CXEMBbI, TOKAa3aHHOM HU-
xKe:

R1 R2
TkQ JkQ

D1

—12V ‘ DIODE_VIRTUAL ‘

R3
R4
%m& ?‘Q




3amava 26. Onpenenure TOK U HANPSKEHUE TUO0AA JJIsl CXEMBbl, TOKa3aHHOW HU-

o1 %RE
¥oione virTuaL 330

R1

L1
— 12V e

o Re
?ﬂﬂ

1

3agaya 27. Onpenennure TOK U HANPSHKEHUE JU0Aa ISl CXEMBbI, TOKa3aHHOW HUXKE

R2 D1
3k W 1N4004GP

3agaua 28. OnpenenuTe TOK U HANPSHKEHUE AU0/IA ISl CXEMBbI, IOKAa3aHHON HU-

R1 D1 R5

Ay P

1kQ 1N4148 1kQ
—L V1 R2 R4 R6
—12V 20 2k0 1kQ




3amaua 29. Onpenenute pabodyro TOUKy TpaH3uctopa lc u Ve B cxeme, moka-
3aHHOM HUXKE:

Rb Rec
100k0 4700
’Jm
1w
— 12V 2N2222A
Re
1.2k0

|||—r

3amaya 30. Onpenenute pabouyro Touky Tpansuctopa lp u Vps B cxeme, moka-
3aHHOU HUXE:

Rb Rc
100k0 2200
‘ Jm
1w
— 12V IRF25055
Re
1.2k0

me

3agaua 31. Onpenenute pabouyro Touky TpaH3ucTtopa Ic u Vg B cxeme, Moka-
3aHHOU HUXKE:
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3amaua 32. Onpenenute pabodyro Touky TpaHsuctope lp m Vps B cxeme, moka-
3aHHOM HUXKE:
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HOI[CK&BK&: MOJKHO I[06aBI/ITI> HNCTOYHHUK ITOCTOAHHOI'O TOKAa C HAIIPAKCHHUCM OB,
YTOOBI YIPOCTUTD paCUYCT TOKA CTOKA:

3amaua 33. Onpenenute pabovyro TOUKY TpaH3ucTopa Ic 1 Vg B cxeme, mmoka-
3aHHOW HMXKE
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3amaua 34. BocCrnosib30BaBIIMCh MYJIBTUMETpPAMU, ONPEICTUTE HAIPSKEHUS Ha
y3Jlax U TOK yepes3 pesuctop R3 B cxeme u3 3agaum 39.

3amava 35. Bocnoan3oBasmmchk ananuzom SPICE DC Operating Point, onpene-
JINTE HAMIPSHKEHUS KaXI0ro y3/a B CXeMe U3 3a1aun 39.

3amaga 36. Bocmonb30BaBIIMCh BATTMETPOM, OMPENEIUTE MOIIHOCTh, pacCeHBa-
emyto pesuctopoM R5 B cxeme u3 3amauu 39.

3amaua 37. Bocmoap30BaBIIMCh HHAUKATOPAMH, OTIPEICTUTE TOK Yepe3 Kax bl
pEe3UCTOp B cXeme U3 3aja4u 39.

Kpurepuu ouenku

[IpoBepka ocyliecTBISIETCS MPSIMO C SKpaHa KOMIbIOTEPA

- OIICHKa «OTJIUYHO» BBICTABISACTCSA, €CIU 3aJaHUsl BBHITIOJHEHBI Pa3IMYHBIMU
croco0amu;

- OIIEHKA «XOPOIII0» BBICTABIIACTCS, €CITU 3aJJaHUs BBITIOJIHEHBI OJTHUM CIIOCOO0M;

- OLICHKA «YJIOBJIETBOPUTENBHOY, €CIIU CTYACHT BBITIOJIHWI HE BCE 3a/1aHUS;

- OLICHKA «HEYOBJICTBOPUTEIIHHOY - BO BCEX OCTAJbHBIX CIydasix.

IIpakTuyeckue padorst Ne 1-14



CMm. MeToandeckre yKa3aHus MO BBIMTOJHCHHUIO MPAKTUYECKUX paboT H mocobue
o pabdote B mporpamme Multisim

Kpurepuu oueHkun

- OIIEHKA «OTJIMYHO» — B XOJI¢ BBITIOJIHECHUS PA0OTHI CTYACHT COOJIIOAAET TOPSIOK
BBITIOJIHEHHSI COTJIACHO METOJHUYCCKHM YKa3aHUSM, MPOSBISIECT CaMOCTOSTEIbHOCTD,
3HAHWE BHUPTYaJIbHBIX H3MEPUTEIBHBIX MPUOOPOB W YMCHHE IOJB30BATHCS OIIMSIMU
POrPaMMBI;

- OIICHKA «XOPOIIIO» — HE BCETa MPOSBISCT CAMOCTOSTEIBHOCTD, HO YMEET IT0JIb-
30BaThCsl BUPTYaIbHBIMH H3MEPHUTEIBHBIMU IIPHOOPAMH

- OIICHKA «YJIOBJICTBOPHUTEIBHO» — HE BCETa MPOSBIACT CAMOCTOSITEIBHOCTD MPH
BBIMOJIHCHUH TPAKTHYECKUX paboT, He BCErJa yMEET IMOJb30BAThCsA BHPTYATbHBIMU U3-
MEPUTEIBLHBIMU IPHOOPAMH;

- OIICHKA «HEYIO0BJIECTBOPUTEIILHO» — HE MPOSBIISIET CAMOCTOSTEILHOCTH TIPU BBI-
MOJTHEHUU PabOThI, HE YMEET IMO0JIb30BaThCs BUPTYATbHBIMH M3MEPHUTEIBHBIMHU TPUOO-
pamu.

2.2 KOMIUIEKT KOHTPOJbHO-OLEHOYHBIX CPEACTB JIf IPOBEACHUS MPOMEKY-
TOYHOM aTTEeCTAlMH.

Ilepevyenn BonpocoB k auddepenuupoBannomy 3auery (IIpunoscenue A).

Ilepevyenn npakTuueckux 3aaauuii (Ilpunoscenue b).

Kpurepuu  omenkm 1o  gucuuiuiiHe  «OCHOBBI  KOMIBIOTEPHOIO
MO/JICJTUPOBAHUSI»

Ha 3aueTe kaxJplii CTyIE€HT NOJKEH OTBETUTH Ha JIBa BOIIPOCaA.

[TepBbIit BOnpoc HOCHUT TeopeTndeckuii Xxapaktep (Ilpunoscenue A).

Bropoii Bompoc - mpakTHUECKOe 3agaHue Mo BbIOOpY npenoaasarens (IIpuno-
scenue b).

BpeMs Ha MOArOTOBKY CTYJEHTa K OTBETY COCTaBisieT 1 akajgemuueckuit yac (45
MHUHYT).

[Ipu onieHKe OTBETA UCTIOIB3YETCS MATUOAIbHAS CUCTEMA.

OuneHka «5» BBICTABISETCS, €CIU CTYJCHT NMPAaBWIHLHO OTBETWJI HA TE€OpETHUYE-
CKHI1 BOITPOC U BEPHO C 0OOCHOBAHUEM BBITIOJIHIII MPAKTUYECKOE 3aaHue.

OueHka «4» BBICTABISAETCS, €CIIM CTYACHT MPABUIBHO, HO HEMOJHO OTBETUJ Ha
TEOPETUYECKUI BOMPOC, TOMYCKasi He3HAYUTEIbHbIE OUIMOKH, U BBIMOJHUI MpaKTUYe-
CKO€ 33JIaHuE HE MeHee ueM HaM 80 MPOLEHTOB.

Ouenka «3» BBICTABISCTCS, €CIIM CTYACHT MPABUIIBHO, HO HEMOJHO OTBETUJ HA
TEOPETUYECKUI BOMPOC M BBIMOJIHUJ MPAKTUYECKOE 3aJlaHhe He MeHee yeM Ham 70
MIPOLICHTOB.

Ouenka «2» BBICTaBISIETCS B OCTAIBHBIX CIydasiX.

JIuteparypa

1. Yepnosa O.A., Meroauueckoe nocooue «llocobue mo pabore B mporpamme
Multisim» PKPUIIT, 2022 r.

2. Uepnona O.A., Metoanueckoe mocoOue 1o BHITOTHEHUIO TPAKTUUECKUX paboT
PKPUIIT, 2023 r.



[Ipunoxenue A

IlepedyeHb TeOpeTHYECKHUX BONMPOCOB
NJis MpoBeaeHus: Ju(pPepeHuUPOBAHHOIO 3a4eTa

1. Onpenenenue KOMIbIOTEPHON MOJEIN.

2. Cratuctuyeckue Mojienu JJuHamMmudeckue Moaesu.

3. ImuTarmonHbsie MOICIH.

4. DTanel MOCTPOEHUS KOMIIBIOTEPHOU MOJEIIH.

5. CTpyKTypa KOMIBIOTEPHOU MOJEIH.

6. CBOiiCTBa KOMIIBIOTEPHON MOJICTIH.

7. TexHuueckue, OpraHu3allMOHHbIE U IPOTPAMMHBIE CPEACTBA 00ECIIEYEHUs CO-
XPaHHOCTH U 3alIUThl OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA.

8. CpexncrBa 1 METO/IbI aHTUBUPYCHOM 3aIMUTHI.

9. IlpuknaaHble KOMIBIOTEPHBIE NIPOTPAMMBI, UX MECTO B Ipouecce o0paboTKu
MH($OpPMalLUU IPY MOMOIIN KOMITBIOTEpA.

10. AITOpUTMHYECKUE SI3bIKH, TAOJUYHBIE TIPOLIECCOPHI.

11. TexcToBbIE MPOLECCOPHI, TUIIEPTEKCT.

12. I'paduueckue peaakTopsbl.

13. DKcriepTHBIE CUCTEMBI.

14. IlakeThl NPUKIAIHBIX TPOrPAMM JIJISl YUEPUECHUS, MOJAEIUPOBAHUSA IJIEKTPUYE-
CKHUX CXEM M Pa3BOJIKM ME€YATHBIX IJIaT.

15. Xapakrepuctuka nporpammbel Multisim

16. BosamoskHoctu mporpammer MultisSim npu pegakTupoBaHuu U MOJEIMPOBA-
HUU CXEM BUPTYaJIbHBIX AJEKTPOHHBIX YCTPOUCTB.

17. Bo3amoxxHOCTH (YHKITHE POStprocessor u grapher.

18. MonenrpoBanue pabourx TOUEK aKTUBHBIX 3JEMEHTOB Ha MOJIYIPOBOIHUKO-
BbIX NpUOOpax B BHUPTYaAJIbHBIX 3JEKTPOHHBIX YCTPOMCTBaX C IMOMOIIBIO (YHKIIMH
DCSweep.

19. MonennpoBanue pabourx TOUEK aKTUBHBIX 3JIEMEHTOB Ha MOJIYIPOBOIHUKO-
BbIX IPUOOpax B BUPTYaAJIbHBIX JIEKTPOHHBIX YCTPOMCTBax ¢ momoibto |1V-miorrepa.

20. Bosmosxknoctu ¢pynkimu DCSweep u |V-mnoTrepa.

21. Bosmoxknoctu ¢pynkiun AC Analysis u boae-miiorrepa.

22. U3mepenue moayns U (pa3pl rapMOHMYECKOTO CHUTHANIA C MOMOILIBIO BUPTY-
aNbHBIX TPHUOOPOB.

23. Ananu3 ko3(ppuimeHTa ycuneHus: ycuinTela.c nomoinpio boae-miorrepa u
¢byukuuu AC Analysis.

24. I3MepeHre MOJIHOT0 KOMILIEKCHOTO COMTPOTUBIICHHUS.

25. [locTpoeHue 4acTOTHON XapaKTepUCTUKH BUPTYAIbHOTO YCHIIUTENS C TIOMO-
w0 boae-miorrepa.

26. IlocTpoeHne 4acTOTHON XapakTEPUCTUKU BUPTYaIbHOTO YCHIIUTENS C ITOMO-
b0 Gyrkiuun AC Analysis.

27. U3mepeHue MOIIHOCTH TEPEMEHHOT0 TOKa C TMOMOIIBI0 MPOTPaMMbl
Multisim.

28. Koppekius ko3¢ duireHTa MOITHOCTH ¢ TToMoItbio boae-miorrepa.



IIpunoxenue b

IlepeyeHb NPaKTUYECKUX 3aJaAHUN
NJis MpoBeaeHus: Ju(pPepeHuUPOBAHHOIO 3a4€eTa

Co31aTh ICKTPUUECKYIO CXEMY 10 3aJJaHHOMY 00pasiry
co3laTh TpadUKu MEPEXOTHBIX MPOIECCOB U BXOAHBIX M BBIXOJIHBIX TOKOB M
HaAIPsDKEHUH ¢ momoInsio GyHKIui Postprocessor u grapher mporpammer Multisim
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Co311aTh AIIEKTPUUECKYIO CXeMY M0 3aJaHHOMY 00pasily
Co3nath rpadMKd MEPEXOHBIX MPOIECCOB IS BXOTHBIX U BBIXOJHBIX TOKOB U
HaMPsHKEHUI ¢ MOMOIIBI0 QYHKITUEH POStprocessor u grapher mporpammbr Multisim
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[Tomyunte BAX ni1st %K€1TOr0 CBETOMO 1A

Co31aTh 3NEKTPUUYECKYIO CXEMY T10 33JaHHOMY 00pa3Iry
Co3nath rpadyKku MEPEXOTHBIX MPOIECCOB I BXOJHBIX M BBIXOJHBIX TOKOB U
HaANPsOKEHUH ¢ momoInsio GyHKIuK Postprocessor u grapher mporpammer Multisim

VCC 1s5v

a\us U1
[~
e * Wout

| z
1A

Vin 60 Hz 8 LM741CM
0° VDD 15v

Rf
Tk
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Co311aTh AIIEKTPUUECKYIO CXeMY M0 3aJaHHOMY 00pasily
co3aarh rpaduKd MEPEXOIHBIX MPOIECCOB UIT BXOTHBIX M BBIXOJHBIX TOKOB U
HaMpsHKEHUI ¢ MOMOIIBI0 QYHKIUEH POStprocessor u grapher mporpammbr Multisim

1 1 V3
%Ra %Rdl — 12V
11kQ 3kQ T
)
Vin R1 c1 1 V2 1
APy Il F — 12V
Vi 4kQ ATuF ™
1, 120 Vrms H 2ZM3904 c2 Vout
(ﬂv)snnz |
T 470pF
R6
R2 R5 1kQ
L %m& %mﬂ 1

[Tomyunte BAX ans ctabunutpona 1N4740A

Co31aTh 3JEKTPUYCCKYIO CXEMY T10 3aJJaHHOMY 00pasiry
Co3narh rpauKy MEPEXOHBIX MPOIECCOB JIIS BXOJHBIX M BBIXOJHBIX TOKOB H
HaNpsHDKCHUHN ¢ MOMOIIIBI0 QyHKIMi postprocessor u grapher mporpammsr Multisim
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4. KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPHUAJIBI 1A
KOPTPOJISI OCTATOYHBIX 3HAHUI

4.1. HaznayeHnue

KonTponsHo-uzmepurensusle Matepuansl (KMIM) - makcumanbHO OaHO-
POJIHBIE IO COAEPMAHUIO M CIOKHOCTH MaTepHalibl, 00ecreurBaronie CTaHaap-
TU3UPOBAHHYIO OLIEHKY Y4€OHBIX JTOCTH)KEHUM, TO3BOJISIONINE YCTAHOBUThH COOT-
BETCTBHE YPOBHS MOJATOTOBKH 00yYaromuxcsi Tp€OOBAHMUSM K YPOBHIO TOATOTOB-
KU, IPETyCMOTPEHHBIX pabouel mporpaMMoil yaeOHOM TUCITUTIINHEI.

4.2. ®opma u yCI10BHsI KOHTPOJIA

KOHTpoJIb OCTaTOYHBIX 3HAHMA MO y4E€OHOU IUCIUIUIMHE IPOBOJIUTCS B
¢dbopMe TeCTUPOBaHUS C UCIIOJIB30BAHUEM KOHTPOJIbHO-U3MEPUTENIBHBIX MaTepua-
JIOB.

Tect-Ouner cocrout u3 30 3amaHuil 3aKpPBHITON U OTKPBITON (HOPMBI, CO-
cTaBJeHHBIX 10 coaepkanuto aucturuiabl OI1.07 «[{udpoBas cxeMoTexXHUKa.
KonnuecTBo cymiecTBeHHbIX onepanuil B tecte —42. 3ananus 1-13, comepxkar no
1 cymecTBenHoi oneparuu, 14 — 19 no 1 cymecrBennoi onepaunu, 20-23 3aaa-
HUS — 10 4 cylecTBeHHbIX onepaunu, 24- 30 3aganus — no 1 cyniecTBeHHOM
oreparuu.

JInst mpoBepKU COOTBETCTBYIOIIMX OOBEKTOB OLEHWBAHMS ONMpPENEIICHbI 3a-
JAHWs PA3HOU CIIOKHOCTH: K KaXaoMy ¢ 1 mo 13 maHbl BapuaHThl OTBETOB, U3 KO-
TOPBIX TOJILKO OJWH MPAaBUJILHBIN; B 3a/aHusaX 14 mo 19 HeoOXoauMo yCTaHOBUTH
MPABIIIBHYIO TOCIIE0BATEIBHOCTD; B 20-23 - yCTaHOBUTH COOTBETCTBHUE; B 3aja-
HuAx 24-30 TpeOyeTcsi BCTaBUTh CJIOBO WIIM CJIOBOCOYETAHUE.

4.3 Bpems npoBejieHUs KOHTPOJISI 0CTATOYHbIX 3HAHM
Ha BeImosiHeHHEe TecTOBOM paboThl OTBOUTCA HE Oosiee 90 MUHYT

4.4 THCTPYKUMS 0 BHINOJHEHUIO PA00ThI
CTyneHT mojydaer TecT-Omier, KOTopblii cocTouT u3 20 3amaHuii 1 OJIaHK
s pukcanuu oTBeToB. K kKakmomy 3amanuto ousera ¢ 1 mo 10 maHbl BapraHThI
OTBETOB, U3 KOTOPBIX TOJIBKO OJWH INPaBWIbHBIN; B 3amaHusx 10-14 HeoOxoammo
YCTaHOBUTH TMPaBUILHYIO TOCIIECIOBATEILHOCTh; B 14-18 - yCcTaHOBUTH COOTBET-
cTBUE; B 3a1aHusaX 18-20 TpedyeTcst BCTaBUTh CIOBO MJIM CIIOBOCOYETAHUE.
3aaHus BBIOJIHATh PEKOMEHIYETCSI B TOM MOPSJIKE, B KOTOPOM OHH JaHBI.
J1J1s1 P)KOHOMUH BPEMEHU TIPOITYCKAUTE 3aJaHue, KOTOPOE HE YIAETCS BBITOJIHUTH
cpasy, U MepexoauTe K cieayriiemMy. Eciii mociie BhINOJHEHUST BCell paboThl y
BaC OCTAHETCS BpPEMsl, Bbl MOXKETE BEPHYTHCS K MPOIMYIICHHBIM 33 IaHUSIM

Bonpocut 3axkpeimoii gpopmot ¢ eb160pom 00H020 eapuanma omeema.

1. Kakue, U3 npuBeJeHHBIX MPOrPaMM, UCIIOJIb3YIOTCH JJISI MOJAEJIUPOBAHUSA
3JIEKTPOHHBIX CXeM?
1 P-CAD;



3TO:

mu?

2 OrCAD;

3 Altium Designer;
4 Multisim;

5 Ultiboard.
OtBet:4

2. Kakue d¢ynkuuu nmporpamMmbl Multisim mo3BoJisiloT 0T00Opa3uTh pe3yJib-
TaThl MOJEJIUPOBaHUSA B rpaduyeckom Bujae?

1 DCSweepAnalysis;

2 DCOperatingPointAnalysis;

3 Postprocessor m Grapher;

4 AC Analisis.

OTtBet:3

3. T'naBHas ynpaBiswinasi nporpaMma (KoOMILIeKC nmporpamm) Ha IBM —

1 OnepaunoHHasi cucTemMa
2 IlpuxiagHasi mporpaMmma
3 I'paduuecknii pegakrop

4 TekcToBbIi MpoHeccop

5 BblYHCIUTEIBHAS CETh
OTtBer:1

4. Kakue U3 HuKenepeducjaeHHbIx nporpamm HE siBasiiorcss nmpuk/iagHbl-

1.AHTHBHMPYCHBIE IPOTPAMMBI

2.CucreMbl aBTOMATH3UPOBAHHOI0 MPOEKTHPOBAHMS
3.9KCcnepTHHIE CUCTEMBI

4, T'eoundopMalMuOHHbIE CHCTEMbI

OTtBer:1,2.4

5. UudopManiMoOHHbIE TEXHOJIOIMH - ITO...

1. TexHosnorum o6padoTkn uHGOPpMALNH;

2. metoasbl cOopa u 00padOTKU MHPOPMALNH;

3. COBOKYIIHOCTH METO/I0B, CIIOCO00B M NMPUHUUIIOB cOOpa, 00padOTKH, Xpa-

HEHUA M nepeaayv MHGOPMALUU C MPUMEHEHHEM TEeXHUYECKUX U MPOrpaMMHbIX
CpeACTB KOMMYHMKALUIM;

4. MeToAbl YHUYTOKeHHUs CEKPEeTHOM HH(popManuu.
Oteer:3

6. .Kaxkue cymecTByIOT crioco0bl BbIOOpPa KOMIIOHEHTOB?

1. HayepTuTrh Ha pabouem moJie

2. C noMoub10 naHesieii KOMIIOHEHTOB:

Jlsis1 BBIOOPA 3JIEMEHTOB HY’KHO MCII0JIb30BATh MPOBOJIHUK KOMIIOHEHTOB



3. C nomombio MeHI0 Multisim (KHONKa «BCTABUTB)») U JTHAJOTOBOr0 OKHA
«KOMIIOHEHT» .
OtBet:2.3
7.Kakue CymecTByOT CIocoObI N3MEHEHNsI MApaMeTPOB KOMIIOHEHTOB?
1. BbiOpaTh KOMIIOHEHT ¢ MI3MEHEHHBIMH NMapaMeTpaMu 13 0a3bl JaHHbIX
2. BbIOpaTh KOMIIOHEHT ¢ U3MEHEHHbIMH NNApaMeTPaMH U3 CIIPABOYHHKA.
3. [lapameTpbl KOMIIOHEHTOB M3MEHSIOTCS ¢ MOMOIIBIO IMAJT0T0OBOI0 OKHA
BbI3bIBA€MOI'0 IBOMHBIM IIEJIYKOM 10 HKOHKE KOMIIOHEHTA.
Otser:1.3
8. C momMompbl KaKOro BHUPTYAJLHOr0 NpuUOOpa B mporpamme
Multisim
MO3KHO MOJYYHUTHh BOJbTAMIIEPHbIE XaPAKTEPUCTUKH THO0B H
TPAH3UCTOPOB?
1. MyJabTUMeTP
2. IV-nnotrepa
3.boae-miorTep
OtBer:2
Bonpocsl oTKpbITOH OpMBI:
9. BctaBbTe NPONMyNLIEHHOE CJI0OBO:
CoBOKYIIHOCTH CBEJCHUI, ABJAKIINXCA 00bEKTOM Iepeaayu, pacmnpenelie-
HHSl, XPAaHEHHUS WJIN HEMOCPEeICTBEHHOI 0 MCI0JIb30BAHUS HA3bIBAETCS
OtBer: ungopmanmei

10. BcraBbTe npomnyuieHHoee CJI0BO:
IIporpamma Multisim HymepyeT y3JIbI CXeMbl
OTBeT: aBTOMATHYECKH

11. BcraBbTe nponyuieHHoe CJI0BO:

KomnbrorepHoe nporpamMmHoe odecrneyeHue, ¢ MOMOIIbI0 KOTOPOro ornepa-
HMOHHAS CHCTEMA MOJYYaeT AOCTYN K anmapaTHoMy o0ecle4YeHHI) HEKOTOPOro
YCTPOMCTBA, HA3bIBACTCH .

Otger: apaiiBep

12. BcraBbTe NponmyLeHHOE CJI0OBO:

C noMoumb0 NporpaMmal MOKHO MOJAeJMPOBaTh padoTy
3JIEKTPOHHBIX YCTPOUCTB

OtBer : Multisim

Bomnpocsl Ha ycTaHOBJIEHHE IPABUJIBHOM 110CJI€10BATEJILHOCTH.
13. Ykaxure NpaBUJIbLHYIO N0CJI€10BATEJIbHOCTD AeCTBUIl NPH MOJYYEeHUH
BOJIbTAMIICPHBIX XapPaKTEPUCTHK MOJYNPOBOJIHUKOBLIX IH0/10B



1. BBecTu JaHHBIE B JHAJOT0OBOM OKHE Mpeae/ibl H3MEHEHUSI HANPSKEHUs
HCTOYHMKA, IIAT W3MEHEHMs HANIPSKEHNS;

2. MoacoennHUTH THOA K HICTOYHUKY MOCTOSTHHOTO HANIPSIZKEHUS

3. Ha:xxatb KHONKY Simulate, 4T00bI BBINOJHUTH MOAeJupoBanue. OTKpoeT-
csa okHO AnalysisGraphs, B koTopoM oTo0pa3urcsi BOJIbTAMIICPHAS XapaKTepH-
ctuka (BAX);

4. Boi0opaTh myHKTBHI MeHI0 Simulate >Analyses =>DCSweep.

OtBer: 2,4,1,3

14. YcTaHoBHTE NOC/IEA0BATEIbHOCTD ITANOB MOAEJIMPOBAHNS:
1. ITocTaHoBKa 32124

2. AHaJau3 pe3yJibTaTOB MO/JEJIUPOBAHUSA

3. PazpaboTka moaesu

4. KoMnbHOTEePHBbI IKCIIEPUMEHT
OtBer: 1,3,4,2

15. Yka3aTh NpaBUJIBHYIO NOCJI€I0BATEIbHOCTD JCHCTBHHA NPH TOJYyYeHHH
AMILUIMTYAHO-4aCTOTHOM XxapakTepucTtuku (AUYX) aias ycuaurTesasi B mporpamme
Multisim

1. Beiopats onuuro — Analysis — AC Analysis;

2. Haxxatp kHOnKy Simulate;

3. CoOparthb cxeMy yCHJIMTEJIS;

4. HaxxaTh KHONKY Simulate- moayuurs rpagpuxk AYX;

5. B oTKpbIBHIEMCSI OKHE YCTAHOBHUTE CJeAYI0IIe NapaMeTphbl:

— HavyaJbHas yacrora (Startfrequency),
— KOHe4Hasi yacrora (Stopfrequency),
— BepTHKAJbHaA mIKaga (verticalscale).

OTtger: 3,2,1,5,4

16. Yka3aTh npaBUJIbHYIO NOCJI€I0BATEIBHOCTD JAeiCTBUI [JIs1 MpeacTaB-
JICHMS Pe3y/JIbTATOB MOJACIHMPOBAHUSA B rpag)MuecKoM BUJIeE:

1. Hazxxatb KHONIKY «rpagonocTpouTe/iby».

2. B oTKpbIBHIEMCH OKHE BBOAMM Ha3BaHMeE JINCTA U HAa3BaHHUE IEpPEMeEH-
HOM,. [TepeBoAMM NEpeMEHHYI0 B OKHO « BHIOpAHHBIE BBIPAKEHHS».

3. B oTkpbIBIIEMCH OKHE BbIOpPAaTh NMEPEMEHHYI0, KOTOPYIO HYKHO IpeacTa-
BUTH B BHje rpaguxa. Haxarb KHONKY «BbIOpPaTh NEPEeMEHHYI0», NepeMEHHas
NOSABUTCH B OKHE «BbIPAKEHHUA».

4. B meH0 BoIOpaTh MyHKTHI Simulate — Postprocessor.

5. HaxkaTb KHONIKY «PacCYuTATb»- MOABJIAETCH OKHO ¢ rpauKkom.

OTtBer: 4,3,1,2,5

Bonpocel na ycmanoenenue coomeemcmeus.
17. YcranoBure coorBercTBHe (pyHKUMI nporpammbl  Multisim u coorBeT-
CTBYIOIIUX BHPTYAJbHBIX NPUOOPOB



1. AC Analisis A. oCHWLIO-
rpag
2. DCOperatingPoint b. IV-
IJIOTTEP
3. DCSweep B. Bone-
IJI0TTEP
4. TransientAnalysis I  MyabTn
MeTp
OtBert: 1-B
2-
3-b
4-A\

18. Ycranosure coorBercrBue pyHKuMi nporpammsbl Multisim ¥ BbInoJIHSI-
eMbIX ONepanusX:

1. AC Analisis A. TlosyyeHue 3aBHCHMOCTeii mapa-
METPOB JJIEKTPUYECKHX CHTHAJOB OT Bpe-
MeHH

2 b. Honyyenue aMILIMTY/HO-

DCOperatingPoint | YacTOTHO# XapaKTePUCTHKH

3. DCSweep B. U3mepenne 3Ha4eHUIT IOCTOSIHHOTO
TOKA M HANIPSKEHUS

4. TransientA- I'. IlosydyeHue BOJbTAMIIEPHBIX Xa-
nalysis PAKTEPUCTUK  MOJIYNPOBOAHUKOBBIX TMpPH-
0opoB
Ortsert: 1-b
2-'
3-B
4-A
19. Onpenennre COOTBETCTBHE MEXKAY YCTPOIICTBOM H €ro OCHOBHOW (yHK-
HHUen:
BBonx rpaguyeckon Monem
HHpoOpMaALMH
Beinosinenue apudme- Kaasuartypa
THYECKHX M JIOTHYECKHUX OIle-
pauuii
[oaknaryeHne KOMIIb- Ckanep
0TEpPa K CeTH
BBoja Tekcra IIpoueccop
OtBert: 1-B

2-T



3-A
4-B

20. YcraHOBHUTE COOTBETCTBHE BHPTYAJbHBIX MNPHOOPOB MNPOIrPAMMBI

Multisim u coorBercTByOIINX (GyHKHuid nporpammbl Multisim

1. A. DCSweep
XMM1

2 Bb. DCOperatingPoint

3. B. Transient Analysis

Q
[
4. I'. AC Analisis

OtBet: 1- b
2-B
3-r
4- A
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