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1. TACIHHOPT KOMIIVIEKTA OIIEHOYHBIX CPEIACTB
1.1. HasnaueHwue, HeJb u 3a1a4u KoMIUIeKTa OLIEHOYHBIX CPEICTB

Kowmmiekt oneHounbix cpeacts (najiee - KOC) mo yaeOHOo#M TUCIUILTHHE 3TO KOM-
IJIEKT METOJUYECKUX U KOHTPOJBHBIX HU3MEPUTEIBHBIX MATEPUANIOB, OIICHOYHBIX
CPENCTB, MPeIHA3HAYCHHBIX JJII aTTECTAIlMH OOYYaroNIMXCcs Ha COOTBETCTBUE WX TEp-
COHAJIBHBIX JIOCTHKEHUIN TOITAITHBIM TPEOOBAHUSM MPOTPAMMBI TOJITOTOBKHU CIIEIHA-
JIMCTOB CPEJHEro 3BEHA MO CHEUAIbHOCTH (TEKYIIUl KOHTPOJIb YCIIEBAEMOCTU U MPO-
MEKYyTOYHAs aTTECTaIIHs).

Kommnekt omenounbix cpeacts mno gucuuiumae OIL10.  Ilpuknagnoe
nporpaMmmMHoe oOecredeHue mpodeccCuoHanbHON AeSTENbHOCTA pa3padoTaH Ha OCHOBE
NOTPEOHO- CTEH phIHKA TPYyJa U 3alPOCOB PabOTO/ATENICH U SIBISETCS HEOThEMIIEMOMU
YacThbIO pea- JIM3alMU MPOTrpaMMbl MOJATOTOBKHM CIEIMAIMCTOB CPEIHEro 3BEHa I10
CIIELHAITBHOCTH
11.02.16 MoHTax, TEXHHYECKOE 00CITyKUBAaHNE U PEMOHT 3JICKTPOHHBIX MPUOOPOB U
YCTPOW.

enpto KoMIuiekTa OLIEHOUHBIX CPENICTB SBISIETCS YCTAHOBJIEHHE COOTBETCTBUS
ypOB- Hs moAroToBkH oOyuarommxcs TpedboBanusm PI'OC CIIO nmo cnenuanbHOCTH
11.02.16 MoHTax, TEXHUYECKOE OOCIY>KMBAHHE U PEMOHT 3JEKTPOHHBIX MPUOOPOB U
ycrpoit 3agaun KOC:

— KOHTPOJIb U YIIPaBJIEHHUE MPOIIECCOM MPUOOPETeHUs] 00ydarouMMUCI HEOO0XO0-
JAMBIX 3HAHWUW, YMEHUM, MIPAKTUYECKOIO ONbITa U OCBOCHHS KOMIIETEHLIHMM, ONpese-
senasix PI'OC CIIO;

— KOHTPOJIb ¥ yIIPABJIEHUE TOCTUKEHUEM LIeJIE MPOrpaMMBbl, OIIPEAECICHHBIX KaK
Habop 00X ¥ MPOo(PeCCHOHATBLHBIX KOMIIETCHIIHIH;

— OLICHKA JIOCTIXKEHUN 00ydYaromumxcsl B Ipoliecce 00y4eHUs C BbIJICTICHUEM
MOJIOKUTEIIBHBIX / OTPUIIATEIBHBIX PE3YJIbTaTOB U IUIAHUPOBAHUE MIPEAYTPEIKIAIOITUX /
KOPPEKTUPYIOIINX MEPOIPUSATHIA;

— o0ecrieyeHrue COOTBETCTBUS PE3yJIbTATOB OOyYEHHMs 3aaadaM Oyayiied mpo-
dbeccuoHaNbHOM JEATEILHOCTH Yepe3 COBEPIICHCTBOBAHUE TPATUIIMOHHBIX U BHEIpE-
HUE UHHOBAIIMOHHBIX METO/I0B OOyUEHHS;

— JIOCTH>KEHHUE TaKOTO YPOBHS KOHTPOJIS U YIPaBJIECHUsI KaueCTBOM 00pa30BaHMUs,
KOTOpBIH oOecrieuns Obl TpU3HAHWE KBATM(PUKAIMKA BBITYCKHHKOB Pab0OTOMATEISIMU
OTpaciu.

KoMIIIeKT OIICHOYHBIX CpEJCTB BKIIOYAET B €€0s KOHTPOJIHHO-OIEHOYHbIE
cpencTBa (3aJlaHus U KPUTEPUU UX OIICHKHU, a TaKKe omucaHus GopM U Mmporeayp) s
MPOBEJE- HUSI TEKYILIETO KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUYHOM aTTecTaluu
(ompezeneHuss KadyecTBa OCBOCHHUS OOYYaIOIIMMUCS PE3yJIbTaTOB OCBOCHUS Y4EOHOMU
JTUCHUTUIMHBI (YMEHUH, 3HaHUH, ipakTudeckoro onbiTa, [1IK n OK).

KOC obecneurBaeT nmosTanHyro (TEKyIIMid KOHTPOJIb) U UHTErpalibHYIO (TIpoMe-
KYTOYHAsl aTTeCTalMs) OLIEHKY YMEHUI 1 3HAHUN 00ydYaroluxcs, MpuoOpeTaeMbIX pH
o0ydeHnu mo y4eOHOM AUCIUIUIMHE, HAITPaBICHHBIX Ha (DOPMHUPOBAHNE KOMITCTCHITHA.

1.1.1. Ilepeuenb 00X KOMIIETEHIINI

OK 01. Bei6upats criocoOsl perieHust 3aja4 npoeccuoHaaIbHON AesTeTbHOCTU
MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM;



OK 02. Hcnosib30BaTh COBPEMEHHBIE CPEJICTBA MOMCKA, AHAIN3a U UHTEPIPETALNH
uHdopMauu U UHPOPMALMOHHBIE TEXHOJOTUU JIsi BBIMOJIHEHUS 3aaad mnpodeccuo-
HaJIbHOM JIEATEIILHOCTH,

OK 03. [ImanupoBaTh U peaau30BbBIBaTh COOCTBEHHOE MPO(ecCHoHaIbHOE U JINY-
HOCTHOE Pa3BUTHUE, MPEANPUHUMATEIbCKYIO JIEATEIBHOCTh B MPOPECcCHOHAIbHON cde-
pe, UCNOIb30BaTh 3HAHUS MO0 (PUHAHCOBOW I'PAaMOTHOCTH B PA3IUYHBIX KM3HEHHBIX CH-
Tyalusx;

OK 04. D¢ dexTuBHO B3aUMOIECTBOBATH U padOTaTh B KOJUIEKTUBE U KOMAH/IE;

OK 05. OcymiecTBiATh YCTHYIO M TUCBMEHHYIO KOMMYHUKAIMIO Ha TOCyAap-
CTBEHHOM s13bIke Poccuiickoit deneparuu ¢ yueToM 0COOEHHOCTEH COIUaIbHOTO U
KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposiBIATh Tpa’KJaHCKO-MATPUOTUYECKYIO IMO3UIUI0, JIEMOHCTPUPOBATH
OCO3HaHHOE TOBEJICHWE HA OCHOBE TPAJUIIMOHHBIX OOLICYEIOBEYECKUX LIEHHOCTEH, B
TOM YHUCJIE C YYETOM rapMOHU3AIMU MEKHAIIMOHAIBHBIX U MEKPEIUTHO3HBIX OTHOIIIE-
HUM, IPUMEHATh CTAaHAAPTHl AHTUKOPPYHIIMOHHOTO MMOBEICHUS;

OK 07. ConelicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH CPEJbl, pECypCcoCOEpeKEeHHUIO,
OPUMEHATh 3HAHUS 00 M3MEHEHUH KJIMMaTa, TPUHIMIBI OEpeKIMBOrO MPOU3BOJICTBA,
3¢ (HEKTUBHO AEHCTBOBATH B UPE3BBIUAMHBIX CUTYAIIUAX;

OK 08. Ucrnonb3oBaTh cpeAcTBa GU3NIECKOIN KyIbTYPHI I COXPAHCHHS U YKPEI-
JIEHUs 3I0POBbs B Mpoliecce NpodhecCuOHATBHON AESTENBHOCTA U MOJJAEPKAHHS HEOO-
XOJUMOT0 YPOBHS (PU3MUECKON MOArOTOBIEHHOCTH;

OK 09. TTonb3oBathes nmpodeccuoHanbHOM TOKYMEHTAIMEH Ha TOCYITapCTBEHHOM U
WHOCTPAHHOM SI3bIKax.";

1.1.2. Tlepedyens mpodeccuoHaTbHBIX KOMITETCHITHi

[1K 3.1. Pa3zpabatbiBaTh CTpYKTYpHBbIE, GYHKIIMOHATIbHBIEC U PUHIIUITHAIbHbIE
CXEMBbI MMPOCTEUIITNXANEKTPOHHBIX MPUOOPOB U yCTPOUCTB
[1K 3.2 Pa3pabaTbiBaTh MPOEKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAIMIO MTEYATHBIX

y3J10B BHGKT%)HHBIX prUOOPOB M YCTPOUCTB U MUKPOCOOPOK CPEAHEH CII0KHOCTH
1.1.3. llepedyeHp JIMYHOCTHBIX PE3YJILTATOB

JIP 38 CriocoOHBIN UCKATh HYKHBIE HCTOYHUKN WH(GOPMAITUHU U TAHHBIE, BOC-
IPUHUMATh, aHATM3UPOBATh, 3AIIOMUHATH U Mepe1aBaTh HH(HOPMAIIHIO C UCTIOIB30Ba-
HUEM MUQPPOBBIX CPEICTB; MPEIYNPEKIAIONINN COOCTBEHHOE U UYKOE JECTPYKTHBHOE
TIOBEJICHNE B CETEBOM MTPOCTPAHCTBE

JIP 39 CnocoGHblit B idpoBOil cpefe MPOBOJUTH OIICHKY MH(opMaluu, ee J0-
CTOBEPHOCTbh, CTPOUTH JIOTHUECKHE YMO3AKIIOUCHUS Ha OCHOBAHHMH IMOCTYTAONIEH WH-
dbopmanuu

DOopMOii IPOMEKYTOUHOM aTTECTALUHU 110 Y4eOHOM. .,

"B cooTBeTCTBHM C YUEOHBIM TIAHOM



1.2 CBoaHble 1aHHBbIE 0 pe3yJabTaTax 00yYeHHsl, OCHOBHBIX MOKA3aTesIX OLEeHKHU
pe3yJabTara, (popMax M MeT0AaX KOHTPOJIA U OLCHKH Pe3yJIbTATOB 00yYeHUs!

B pesynbrarte arrectanuu no yueOHON AUCHUILIMHE OCYIECTBISIETCS MPOBEPKA
CIEIYIOIIMX YMEHUN U 3HAHUM:

Koanl 1 HanMeHoOBaHHUS
pe3yJbTAaTOB 00yYeHUsI
(yMeHMsI M 3HAHUSA)

IToka3aTenun
OLIEHKHU pe3yJbTara

®opMbI 1 METOABI KOHTPOJISI H
OlIeHKH pPe3yJIbTATOB 00y4eHus!

YmMmenuns:

Y 1 paboraTh Cc makeTamMu MpH-
KJIaJHBIX TporpaMMm mpodeccuo-
HaJIbHOM HAIIPAaBJICHHOCTH;

OK 1.OK 2. OK 3.

OK 4. OK 5. OK 6.

OK 7. OK 8. OK 9.

IIK 3.1, IIK 3.2.

JIP 20. JIP 38 JIP 39

pa3paboTka W dYEepUYCHHE CXEM
ANEKTPOHHBIX YCTPOWCTB C HC-
MOJIb30BAaHUEM TIAKETOB IMIPH-
KJIQJHBIX MIPOTPamMM

BHITIOTHEHUE U 3alIUTa IMPaKTH-
yeckux pabor Ne 1-14, ananus
BBHITIOTHEHUST MPAKTUYECKUX pa-
6ot Nel-14, muddepenumponan-
HBIN 3a4eT

VY 2 - ucnonb3oBaTh UH(pOpPMAIIH-
OHHO-KOMMYHHUKAIlHOHHBIE  TeX-
HOJIOTHM B MpO(hecCHOHAIbHON
IEATENbHOCTH;

OK 1. OK 2. OK 3.

OK 4. OK 5. OK 6.

OK 7. OK 8. OK 9.

MK 3.1, I[IK 3.2.

JIP 20. JIP 38 JIP 39

MOZACIIMPOBAHUC  SJICKTPOHHBIX
YCTPOMCTB € MNPUMEHEHUEM
KOMIIBIOTCPHBIX W TCICKOMMY-
HUKALIMOHHBIX CPE/CTB

BHITIOTHEHUE U 3alIUTa IMPaKTH-
yeckux pabor Ne 1-14, ananu3
BBHITIOJTHEHUS MPAKTHUYECKUX pa-
o6or Ne 1-14, nmuddepenmupo-
BaHHBIN 3a4eT

VY 3- - MozienupoBaTh TUIIOBbIE
JJIEKTPOHHBIE YCTPONCTBA

OK 1.0K 2. OK 3.

OK 4. 0K 5. OK 6.

OK 7. OK 8. OK 9.

IIK 3.1, IIK 3.2.

JIP 20. JIP 38 JIP 39

MOJEIIUPOBAHNE  DJIEKTPOHHBIX
YCTPOMCTB € NPUMEHEHUEM
KOMITBIOTEPHBIX U TEJIEKOMMY-
HHUKALIMOHHBIX CPEJCTB

BBIITOJTHEHUE ¥ 3aIllUTa TPaKTH-
yeckux pabor Ne 1-14, ananus
BBITTOJTHEHUS TPAKTUIECKUX

3HATh:

31 - mporpaMMHBbIE IPOIYKTEl H
MIAKEThl NPUKIAJHBIX 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

IIOCTPOEHUE KOMIIBIOTEPHOU MO-
nenn

YCTHBIA ompoc mo Temam 1.1,
u.1.2, aHanu3 BBIMOJHEHUS TpaK-
THyeckux pabor Ne 1-14, nud-
(hepeHITMpOBaHHBIH 3a4eT

3 2 - KOHCTPYKTHUBHBIE
0COOEHHOCTH, IPUHIUI JeHCTBUS
OCHOBHBIX y3JIOB
PaIno3JIEKTPOHHOMN anmaparypsl,
OK 1. OK 2. OK 3.

OK 4. OK 5. OK 6.

OK 7. OK 8. OK 9.

IIK 3.1, IIK 3.2.

KJaccuuKaIus cocraBa, (QyHK-
OUH ¥ BO3MOKHOCTEH HCIIOJIB30-
BaHUs IEPCOHATBHBIX 3JIeK-
TPOHHO-BBIYUCITUTEIBHBIX
UIVH

Ma-

YCTHBIA ompoc 1o Temam 1.1,
n.1.2 aHanu3 BBHINOJHEHUS IPaK-
thyeckux pabor Ne 1-14, aud-
(bepeHInPOBAHHBIN 3a4eT




JIP 20. JIP 38 JIP 39

3 3 - - BUABI ¥ NIpaBuJjia BbIIOJIHE-
HUS DJIEKTPUYECKUX CXEM

OK 1. OK 2. OK 3.

OK 4. OK 5. OK 6.
OK 7. 0K 8. OK 9.
IIK 3.1, IIK 3.2.
JIP 20. JIP 38 JIP 39

MCIOJIb30BaHKE 0A30BBIX TIPO-
TPaMMHBIX TPOJIYKTOB M IIaKe-
TOB TPUKJIQJHBIX TPOTPAMM JIJIs
MOJICTTUPOBAHUSL  DJIEKTPOHHBIX
YCTPOMCTB

YCTHBIH ompoc 1o TeMam 1.1,
n.1.2 aHanu3 BBHINOJHEHUS IPaK-
thyeckux pabor Ne 1-14, nud-
(bepeHIUpPOBAHHBIN 3a4eT

JUIHOCTHBIC PE3YJAbTAThI

ydJacTue B BOJIOHTEPCKOM JIBU-
KCHUHU;

- IPOSIBJICHNE MHUPOBO33pEHYE-
CKUX YCTaHOBOK Ha TOTOBHOCTb
MOJIOJBIX JIFOZIeH K paboTe Ha
6naro OTteuecTBa;

- TPOSIBJICHWE TPABOBOI aKTHB-
HOCTH M HaBBIKOB IPABOMEPHOTO
MOBEJICHNS, YBAKEHUS K 3aKOHY;

- OTCyTCTBUE (DAKTOB MpoOsBIe-
HUSI WJICOJIOTUN TEPpOpH3Ma MU
HKCTPEMU3MA;

- OTCYTCTBHE COIMAIBbHBIX KOH-
¢GUKTOB cpenu 00ydaronMxcs,

OCHOBAaHHBIX Ha  MEKHAILUO-
HaJIbHOM, MEXPEJIIUTUO3HON
IIOYBE;

- ydacTHE B peaju3aldd Ipo-
CBETUTENIbCKUX MpPOrpamm, IO-
HCKOBBIX, APXCOJIOTHYCCKUX,
BOCHHO-UCTOPUYECKHUX,  Kpae-
BCAUCCKUX OTpdaax U MOJIO-
JEKHBIX 00BEIMHEHUSIX;

- T0OpOBONBYECKUE WHUIUATH-
BbI I10 MOJAJIEP>KKH WHBAIHUIOB U
MIpecTapelibIX TPax/IaH;

- TPOSIBIICHUE HSKOJOTUYECKOMN
KYJIbTYpbl, OEpPEeKHOTO OTHOIIIE-
HHUS K POJHOM 3emJjie, MPUpPOJ-
HBIM 6OFaTCTBaM Poccun u mu-
pa;

- ACMOHCTpalus YMCHHUU U
HABbIKOB Pa3yMHOT0 MPUPOIO-
IMMOJIb30BAaHU, HCTCPIIUMOI'O OT-
HOILICHUS K

VYyactue B KOHKypcax mpodec-
CHOHAJILHOTO MAacTepCTBa, TeX-
HUYECKOTO0 TBOPYECTBA, YEMITHO-
HaTax

XapakTepUCTUKA € MECT Mpo-
XOXKICHHUSI IPAKTUK
HaGmronenue, aHamn3 coOJroae-
HUS HOPM U TIPABUJ MOBEACHUS,
MPUHATBIX B 0OIIecTBe, (QuKca-
U HAaTU4US WIA OTCYTCTBUS
KOH(JIUKTOB

Yyactrue B MEPONPUSATHUSIX TPakK-
JAHCKOM HamnpaBlIEeHHOCTH, B BO-
JIOHTEPCKUX AKLMAX

Oukcanus HaIWYUS WM OTCYT-
CTBUSI TPABOHAPYIICHUH, HaJH-
YUs WIM OTCYTCTBHS MOCTAHOBKH
Ha mnpoduIaKTHUECKU ydu€T B
OpraHax CHCTEMbl NPOQUIAKTU-
KH

[TpoexThl, TBOpUECKHE PAOOTHI,
ydacTHe B KOHKYpcax 1 KOoHpe-
PEHIUAX IKOJIOTUYECKOU
HAmpaBIICHHOCTH, Yy4YacTHE B
IKOJIOTHUYECKHX CyOOOTHUKAX
OTcyTcTBUE BPEIHBIX TPUBBIYCK,
ydactue B paboTe CHOPTUBHBIX
CEeKIIUH, B CIIOPTUBHBIX U 3J10PO-
BbecOeperaronfx MEpoOnpUsITUsIX
Habmtoienne, MOHUTOPUHT pa3-
MEIICHHUST MaTepUaioB B COIH-
QIIBHBIX CETIX

Yyactue B INPOEKTax SKOHOMH-
YecKoW M (MHAHCOBOW HaIpaB-
JIEHHOCTH, aHAJIU3 TPOJYKTOB
JESITEIBHOCTH




HOCTH,

JNCUCTBUSAM, MPUHOCSIIUM BpPEI
9KOJIOTHH;

- JIEMOHCTpAIHsl HaBBIKOB 3]10-
poOBOTO 00pa3za U3HH M BBICO-
KUH ypOBEHb KYJIBTYpBI 310pO-
Bbs 00yYarOIINXCS,;

- TPOSBICHHE KYJIbTYpHl TIO-
TpeOyiennst uHMOpPMAIUHU, yMe-
HUH W HaBBIKOB IOJIb30BAHUS
KOMIIBIOTEPHOM TEXHUKOM,
HABBIKOB O0TOOpa U KPUTHUYECKO-
ro aHanu3a WHPOPMAIMH, YMe-
HUS OPUEHTHPOBATHCS B WH-
(hopMallMOHHOM MPOCTPAHCTBE;

- IPOSIBJICHUE SKOHOMMYECKOM U
(bMHAHCOBOW  KYJIBTYPBI, 3KOHO-
MHYECKOM TPaMOTHOCTH, a TaKKe
COOCTBEHHOI aJeKBaTHOM II03H-
[[UA [0 OTHOIICHUIO K COIMAb-
HO-3KOHOMHYECKOH nNelcTBU-
TENBHOCTH;

- ydactue B KOHKypcax npodec-
CHOHAJILHOTO MAacTepCTBa U B
KOMaHIHBIX MPOEKTAaX;

- TpOSIBIIGHUE BBICOKOIpodec-
CHOHAJIbHOW TPYAOBON aKTHB-

- COOJIIOJICHHE ATUYECKUX HOPM
OOIICHHs] TIPU B3aUMOJICHCTBUN
¢ 0oO0ydaroImmMHCs, TMpernoaaBa-
TEJNSAMU, MAacTEpaMH U PYKOBO-
JTUTEIISIMA TIPAKTHKU

1.3. KonuduxaTop oeHOYHBbIX CPeCTB

HaumeHoBaHue onie- Kon oue- IIpeacraB/ieHue OLIEHOYHOTO CPEACTBA B
HOYHOTO0 Cpe/ICcCTBA HOYHOI0 Kommniekre
cpeacTBa

YcrHbIN (MTUCHhMEHHBIN) O IIepedyenb BOIPOCOB IO TEME, pA3ALITY *

OMpoC 1O TEME, Pa3aeity

Cemunap (nmebatbl Juc- C [lepeyens Tem st u3ydeHus u (Uin) o0-

KyCCHs, KpyTJIbI CTON) CY)KJICHUS*

KontposnbHas paborta KP KoMruiekT KOHTPOJIbHBIX 33JJaHUM TI0 Bapu-
anTam™

TectupoBanue T KoMIuIeKkT TecTOBBIX 3a/1aHUi 110 BapyaH-
Tam™

KypcoBoii mpoekt (pado- KII (KP) | Tembl KypcoBOro mpoekTa (paboThl), CChUIKa

Ta)

Ha METOJMYECKHUE YKa3aHUS 110 BHITIOJIHEHUIO
KypCOBOTO MpOeKTa (paboTh)




HaumenoBanue one- Koa one- IIpencraBieHne OLIEHOYHOI0 CPEACTBA B
HOYHOI0 CpeaCcTBa HOYHOT'0 Kommuiekre
cpeacTBa

[IpakTrueckas pabota I1P Homep n HanmeHOBaHHE MPAKTUYECKOU pa-
0O0TbI, CChUIKA HA METOIMYECKHE YKa3aHUs
110 BbINOJIHEHUIO [1P.

JlaGopatopHas padota JIP Homep 1 HaumeHoBaHue 1abopaTopHOH pa-
0O0TbI, CChUIKA HA METOIMYECKHE YKa3aHUS
110 BBINIOJIHEHUO JIP.

3amaHus THUIOBBIE 3T KoMIuiekT TUIIOBBIX 3agaHnii™®

Pa3HoypoBHEBBIE 3a/1aUn P3 Komnuiekt pa3HOYpOBHEBBIX 3a1a4 U 3a7a-

U 3aJIaHUs HUHN

3amanus B pabouelt TeT- PT Howmep 3amanusi, cTp., ccbliika Ha pabodyro

panu TETPalb.

UccnenoBarenbckas pa- np [IpumepHass TeMaTuKa MCCIIEI0BATEIbCKUX

oora paboT*

TBOpueckue 3anaHus T3 [IpumepHas TemMaTUKa rPYIIOBBIX U/UIIA WH-
TVBHIYaJIbHBIX TBOPUYECKUX 3aTaHUI

IIpoekt IT [IpumepHas TemaTyKa TPYIIOBBIX  W/WIH
WHJIUBUIY ATBHBIX TPOEKTOB*

Keiic (cutyanmonHnoe 3a- K 3aganusd s penieHus keiica (KOMIUIEKT CH-

JaHue) TyalUMOHHBIX 3aaHuil). OOpa3Lbl CUTyalH-
OHHBIX 3a7ay™.

JlenoBas (poJieBasi) urpa | Tewma (mpobiiema), KOHIIETIIINS, POJIU U OKH-
JAEMBIU PE3YJIBTAT 10 KAXKJIOM Urpe*

Occe 3 TemaTtuka scce

Tpenaxep Tp KommuiexT 3aganuii 11 paboThl HA TpeHa-
xKepe

OnextponHblii  npaktu- | OII/BJIP | IlepeueHs 3meKTpOHHBIX TPAKTUKYMOB, BUP-

kyM/ BuprtyanbHbie na- TyaJIbHBIX J1a00OpaTOPHBIX paboT

OopaTopHbIe pabOTHI

DK3aMeHalMOHHOE 3a/1a- OTB IIepedyeHb TEOPETUUECKUX BOITPOCOB, IK3a-

HUE (TEOPETUUYECKUI BO- MEHAIMOHHBIE OUJIETHI

poc)

DK3aMeHaIlMOHHOE 3a/1a- D113 KoMIIeKT npakTuuecKkux 3aJaHuil, SK3aMe-

HUE (TPaKTHIECKOe 3a/a-
HUE)

HAIlMOHHBIE OMJIETHI




1.4. CopepaxareJbHO-KOMIIETEHTHOCTHASI MATPHLA OLEHOYHBIX CPEICTB TEKYyIIero

KOHTPOJIsl YCIIEBAEMOCTH

U MPOMEKYTOYHOM aTTecTanuu no yyeOHoit nucuumiaunge OIL10. Ipukaan-
HOe NporpamMMHoOe o0ecriedeHne NpogecCHOHAIBHOM AeATeJTbHOCTH

Texkymuii KOHTPOJIb

HpOMe)KYTO‘lHaﬂ aTTeCcTanus

Koawbl npoBe-

. Koxawb! npose- o
DyieMeHT y4eOHoi SAeMBIX opma
M CHHILITHHBI P ouellf(())snor PsIeMBIX ouellf(())snor KOHTPOJIsA
Y, :l;il(() K, 0 cpeacTBa Y, %EI(() K, 0 cpeacTBa
Pazpen 1. IlakeThl NPUKJIATHBIX MPOTPaAMM AJIsl OCYLIEeCTBJIeHUS NMPodecCHOHATBLHON AesATeILHOCTH
Tema 1.1. I[I/I(I)Cbe
XapakTepucTruka 31.32,33 31.32,33 peHLu-
NPHRIAAHBIX TPO- | 1y 3 4 1 o IIK 3.1, [IK . poBaH-
rpamMM 1o pas3jiny- 390 39 HEI
HbIM acneKkram
npogeccHoHAIb- 3a4et
HOH JefATEJILHOCTH
Tema 1.2.
MoaeaupoBanue Vi1.v2. YV1.V2
BHPTYAJbHBIX V3 Y3
DACKTPOHHBIX MK3.1,TIK | TIP MK3.1,TIK | D113
yerpoiicts ¢ mo- | ., 39

MOIIbIO MPOrpamMm
Multisim u Delta
Desi

2. KOMILVIEKT KOHTPOJIBHO-OHEHOYHbBIX CPE/ICTB
- KOMIVIEKT KOHTPOJIbHO-OHEHOYHBIX CPEJACTB JIsI TEKYIIEI'O
KOHTPOJIA YCIIEBAEMOCTH 110 YYEBHOU JUCHUIIJIMHE

KoHTpons u oreHka pesyiabTaToB ocBoeHUs yueOHoW mucuuruimHel OIL.10.
IIpuxkiaagHoe mnporpaMMHoe obOecnedyeHre TMNPOPeCCHOHAIBHON AeSITeJbHOCTH
OCYILIECTBIISETCA MPENOJABATENIEM B IIPOLIECCE:

— NIPOBEAECHUS YCTHOIO WIIM MUCBMEHHOIO OIpOca IO TEME, pa3aeiy; KpyTioro
CTOJIa, IEJIOBOM UTPBI, CEMUHApPA U JIp.

— BBITIOJTHEHUS U 3aIUTHI TJAOOPATOPHBIX U MPAKTUUECKUX PaboT;

— TECTUPOBAHHUS MO OTAEIBHBIM TEMAM U pa3eiiaMm;

— aHaJuU3 BBINOJHEHUS TUIIOBOIO 3aaHus U T.J.

YCTHBIN WM MACBMEHHBINA OIIPOC MPOBOJAWTCS HA NMPAKTUYECKUX 3aHATHAX U 3a-
TparuBaeT Kak TEMATUKy MPEAIICCTBYIOMIUX 3aHATUM, TaK U JIEKIIMOHHBIA MaTtepual u
MO3BOJISIET BBISICHUTh 00BbEM 3HAHWM CTYJEHTA IO OMPEJEICHHONW TeMe, pasnieny, mpo-
osieme. YCTHBIM onpoc B popme coOeceioBaHus - crienaibHas 6ecea mpemnoaBaTeis




¢ 00yJarImuMcsl Ha TEMbI, CBSI3aHHBIC C U3YYaeMOW JUCITUTUIMHON, ¥ PACCUMTAHHOE HA
BBISICHEHHE 00beMa 3HaHUK OOYydarolIerocsi Mo OMPEJCICHHOMY pa3felly, TeMe, Mpo-
oneme u T.II.

TunoBoe 3anaHue - cTaHAAPTHBIC 33JaHUs, MO3BOJISAIONIUE MPOBEPUTH YMEHHE
pemaTh Kak ydyeOHble, Tak U npodeccuoHanbHbie 3anauu. ConepkaHue 3aJaHui J1OJIK-
HO MaKCHMaJIbHO COOTBETCTBOBATH BUIaM MPOdeCCUOHANBHON JeATETbHOCTH.

PaznnuaroT pa3HOYpOBHEBBIE 3a/1a4U U 33]IaHUSA:

a) O3HAKOMUTEIHLHOTO, TMO3BOJISIONIME OIEHWBATh M JUATHOCTUPOBATH 3HAHHE
dakTrueckoro Marepuana (6a30BbIe MOHATHUS, AITOPUTMBI, (DAKTHI) U YMEHUE TPABHUIIb-
HO WCITIOJI30BaTh CIICIIHAIbHBIC TEPMUHBI U TIOHATHSI, y3HABaHUE OOBEKTOB U3YUYCHHUS B
paMKax OmpeeJICHHOTO pa3ienia JUCITUTUIHHBL

0) penpOyKTUBHOTO YPOBHSI, MTO3BOJISIONINE OIEHUBATh U JUATHOCTUPOBATH
YMEHUS CHHTE3UPOBATh, aHAIM3UPOBAaTh,  0000IaTh GAKTUUECKHUI 1 TEOPETHICCKUI
MaTepHan ¢ GopMyIMpOBaHUEM KOHKPETHBIX BBHIBOJIOB, YCTAHOBIICHUEM  MPUYHUHHO-
CJICJICTBEHHBIX CBS3CH;

B) MPOAYKTUBHOTO YPOBHS, MO3BOJISIONINE OIEHWBATh U JTUATHOCTHPOBATH YMe-
HUS, WHTETPUPOBATh 3HAHMS PA3IMYHBIX 00JIacTeH, apryMEHTHPOBATh COOCTBEHHYIO
TOYKY 3PCHHSI, BBITOTHATH IPOOIEMHBIC 3 TaHHUS.

TecTupoBanme TpeaACTaBIIET COOOW CHUCTEMY CTaHIAPTH3UPOBAHHBIX 3aJaHUMH,
MO3BOJISIONIYI0 AaBTOMATU3UPOBATH MPOIEAYPY M3MEPEHHS YPOBHS 3HAHUN M YMEHHA
oOy4aromierocs, HarpaBJICHO Ha MPOBEPKY BJIaJACHUS TEPMUHOJIOTUYECKUM aIllapaToM U
KOHKPETHBIMU 3HAHUSIMU IO JUCHUIUIMHE. TecTupoBaHWe MO TeMe, pa3/ieny 3aHUMAECT
yacTh yueoHoro 3aHsaTus (10-30 MUHYT), TpaBUIBLHOCTD PEIICHUS pa30oupaeTcs Ha TOM
e WIH CIEAYIOIIEeM 3aHATUH; YACTOTa TECTUPOBAHUS OMPEIEISAETCS MPENO0/1aBaTeIIeM.

TectupoBanue 1Mo TemaM, paszjenaMm MNPOBOAUTCS B MUCBMEHHOM BHUJIE WM B
KOMITBIOTEPHOM C TMOMOIIBIO TECTOBOM 000JIOUKHY UITU pa3pabOTaHHBIX MPENoaaBaTeIeM
TECTOB C MCIOJIb30BAaHUEM CIIELMAIM3UPOBAHHBIX cepBUCOB (Google-popmel u 1p.), B
KOTOPBIX OBl (POPMHUPYIOTCS aBTOMATHYECKHU U TMEPEBOATCS B CUCTEMY OIICHOK TIpe-
M0JIaBaTEIEM B COOTBETCTBUM C YTBEPKICHHOM IIKAJIOW OLICHUBAHUS.

[IpakTrueckue 3aHSITHS MMPOBOIUTCS B YaChl, BBIICIICHHBIE YICOHBIM TUIAHOM JIJIS
OTpaOOTKH MPAKTHYECKUX HABBIKOB OCBOCHHS KOMIETEHITUSMU, W MPEATIONATatoT aTTe-
CTAIMIO BCeX 00yYaOMIMXCs 32 KaXKI0€ 3aHITHE.

B xoxe mpakTuyeckoro 3aHsATUs OOydaroliuecs MpUOOpEeTaoT yMEHUs, Mpeay-
CMOTpPEHHbIE pabouell MporpaMMoON TUCHUILUIMHBI, y4aTcs HCIONb30BaTh (HOPMYJIIbI, U
MPUMEHSTH Pa3IMYHbIE METOAUKU pacueTa, aHAJIM3UPOBATh MOJyYCHHbIEC PE3yJIbTaThl U
JienaTh BBIBOJIbI, OMUPAsiCh HA TEOPETUUECKUE 3HAHMUSL.

Coneprxanue, dTamnbl MPOBEACHHUS KOHKPETHOTO MPAKTHYECKOTO 3aHSATHS WM Jia-
OopaTopHO#l pabOTHI, KPUTEPUHU OIICHKH MPECTABICHBI B METOIMYECKUX YKA3aHUSIX TI0
BBITIOJTHCHHIO TIPAKTUIECKUX PadoT.

OTyeT Mo MpakTUYECKON paboTe MpeAcTaBisieTcsl B MeYaTHOM BHje B (popmare,
NPEAyCMOTPEHHOM I1a0JIOHOM OTYETa MO MPAKTHUUECKOM, TJabopaTopHO padboTe. 3amiu-
Ta OTYETa MPOXOJIUT B (hopMe JOKIana 00ydarouerocs no BbIIOJIHEHHOW paboTe u OT-
BETOB Ha BOIPOCHI MpenoaBaTes.

B ciyuyae HEBBINIOJIHEHMS] MPAKTUYECKUX 3aJaHUM B mpolecce 0o0yyeHus, Ux
HE0O0XO0IMMO «0TpaboTaTh» AudepeHIIMpoBaHHOrO 3aueTa. Bua 3aganuii, KOTOpbie



HEO0OXOMMO BBITIOJIHATH JIJIS1 JIMKBUIAIIAN 33]I0JDKCHHOCTH OTIPEIEISETCS B UHIUBUTY-
AJIbHOM TIOPSIZIKE, C YU€TOM NMPUYHUH HEBBITIOJTHCHHMS.

dopma nmpoBeeHUS TEKYIIEro KOHTPOJIS yCTIEBAEMOCTH U MMPOMEXKYTOYHON aTTe-
CTaIuu Jis OOYYArOIINXCSl MHBAIUOB | JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3]10-
POBBSI BEHIOMPAETCS C YIETOM WHIANBUAYATBHBIX TICUXOPU3NIECKUX 0COOCHHOCTEH (YCT-
HO, MMCBMEHHO Ha OyMare, MICbMEHHO Ha KOMITBIOTEpE, B GOopMe TECTUPOBAHUS | T.I1.).
[Tpu HEoOX0AUMOCTH 00YUaAIOIUMCST HHBAJTUAAM U JIUIIaM C OTPAaHUYCHHBIMH BO3MOXK-
HOCTSIMU 37I0POBbSI IPEIOCTABIISACTCS TOTIOTHUTEILHOE BPEMSI JIJIsl TOATOTOBKH OTBETA Ha
sk3aMeHe/muddepeHIIUPOBAaHHOM 3a4eTe/3aueTe

2.1 KoMIUIeKT KOHTPOJIbHO-0LEHOYHbIX CPEACTB JJIS POBEACHUS TEKYIIEero
KOHTPOJIA 3HAHUM

Pa3znean 1. IlakeTsbl NPUKJIAIHBIX IPOTPAMM /ISl OCYLIECTBJIEHHS MTPodeccHo-
HAJILHOM 1eITeJIbHOCTH

Tema 1.1. XapakTepucTHKA NPUKIAJTHBIX IPOrPAMM 110 PA3JIMYHBIM ACIEK-
TaM NPo(eCcCHOHATIBLHOMN AeATeIbHOCTH

YcTHbIN onIpoc

Bomnpocsl

1. HaznaueHue npuKIagHbIX KOMIIBIOTEPHBIX MPOrPAMM, UX MECTO B MPOIECCE
00paboTku nHGOPMAIIUU MPU TOMOITH KOMITBIOTEPA:

1. AnropurmMuyecKue sI3bIKU.

2. Tabnu4HbIE TPOLIECCOPHI.

3. TeKkCcTOBbBIE PENaKTOPHI, TUIIEPTEKCT.

2. I'paduueckue peaKTopsl.

5. DKCNEpTHBIE CUCTEMBI.

6. CpencrBa MyJIbTUMEINA.

Kputepuu ouienku cm. k teme 1.1.

Tema 1.12 MoaesmpoBanue BUPTYAJIbHbBIX 3JIEKTPOHHBIX YCTPOMCTB
¢ noMoiubio nporpammbl Multisim u Delta Desi

YcrHbli onpoc

Bomnpocsl

1. Uto moapazymeBaeTcs 1moJi KOMIOHEeHTaMu B mporpamme Multisim 117

2. Kakue cymiecTBytoT criocoosl BbI0Opa KOMIOHEHTOB?

3. YUem MOTYT OTJIMYATHCS HE3aBUCUMBIEC UCTOUYHUKH TIEPEMEHHOTO HATIPSKCHIS ?

4. KakuM 00pa3oM Ha cxeMe 0TOOpa)KaroTCsl Ha3BaHUS Y3JI0B?

5. Kak noMeHsTh Ha3BaHUE y37a?

6. Kakum 00pa3om Ha cxeMe MOYKHO OTJIMYUTH APYT OT JApyTa peanbHbIC U BUPTY-
aJIbHbIE KOMIIOHEHTHI?

7. KakuM 00pa3oM OCyIIECTBIISICTCS epeMENIEHUE KOMIIOHEHTOB?

8. Kakum 00pazom ocymiecTBIIeTCs MOAKIIOUEHHE KOMITIOHEHTOB?



9. JIns yero HEOOXOAUMO 00SI3aTEIIHPHO 3a3EMJISITh CXEMBI?

10. 1151 4ero mpuMeHsIFOTCSI TPEXMEPHBIE KOMIIOHEHTHI?

11. Kornga nactpauBarotr mojenupoBanue Spice (Hampumep, Transient Analysis),
KaKue mapameTphl CIeIyeT YKa3blBaTh JIJIsl TOTO, YTOOBI IPOCMATPUBATH PE3YJIbTaThl B
nporpammax Postprocessor u Grapher?

12. 3auem HyxHa kHOornka Add?

13. B yem 3aknroyaercsa OTAMYME MEXAy Ucnoyib3oBaHreM KHONOK OK u Apply B
nuanoroBoMm okae Graph Properties nporpammelr Grapher?

14. B yem 3akirouaercs oTiandue Mexay nporpammamu Grapher u Postprocessor?

15. B yeM cOCTOUT OTIMYNE MEXKITY CTPAHUIICH, TPAPUKOM U KPUBOM?

16. Boibepute nsaTh Ha3BaHUI MaTeMaTndeckux (pyHKUUN mporpammel Postpro-
cessor (Takux Kak abs, mean u real) u onuiuTe X MaTEMaTUYECKUE CBOWCTBA

17. Kak co3aaTh HOBYIO CTpaHUILY C OJHUM rpadpuxom?

18. Kak 106aBUTh HOBYIO KPUBYIO Ha CTPAHUILy C HECKOJIbKUMU rpadukamu?

19. Kakue nBa Tuna ¢aiioB MOTyT OBITh CO3/1aHbl B Tporpamme Multisim?

20. B kakux ciaydasx He00X0IUMO JI00aBUTh B TpauK BTOPYIO OCh y?

21. Kak onpenenuts, kakoi rpadux BeiOpan B okHe Grapher?

22. PacckaxxuTe 0 TOM, KaK yAaJIUTh CTpaHUIly B okHe Grapher.

23. Kakue HHCTpYMEHTHI IIpeajiaraeT nporpamMmma Multisim fij1s aHanmM3a MoIyse
u (a3 rapMOHHYECKUX CUTHAJIOB?

24. Kak UCcroiab30BaTh MUHAUKATOPBI ISl U3MEPEHUST MOAYJISl TOKA U HAIPSKEHUS
OJIHOI yacToTe?

25. Kak ucnoiap30BaTh MyJIbTUMETP JIJISl UBMEPEHUS MOAYJIS TOKA U HANIPSDKEHUS
OJHOU YacToTe?

26. Kak, ucnonb3ys uHctpymMeHT AC Analysi, u3aMepuTh MOAYJb TOKA U Hampsi-
’KeHHS Ha OJTHOM JyacToTe?

27. Kak, ucnonb3yst uHCTpyMeHT AC Analysi u3meputh MOyJb U (ha3y TOKa U
HaIpsHKEHUS HA OJIHOM yactoTe?

KOMIILIOTepHOC MOJICIUPOBAHMUE
OHpOC IMPOBOJUTCA BO BPEM: 3aHATHA 110 KAPTOUYKAM, Ka)KI[BIﬁ CTYACHT OJOJIKCH
BBIITOJIHUTD pa60Ty Ha KOMIIBIOTCPC B COOTBECTCTBUHU C IMOJTYYCHHBIM 3aIdaHUCM

3ananusn
3agava 1. Bocnosnp30BaBIIMCh HHAMKATOPAMHU, ONPEAEIUTE HAMIPSKEHUS HA y3-
Jax U TOK 4epes pe3uctop R3 B cxeme, MOKa3aHHON HUXKE:

R1 R3 R5
A . Yy . Py
1O 1O 1kQ |
V1 R2 R4 R6
— v 2k0 2k0 1kO




3anada 2. Bocnosb30BaBIIMCh MYJIbTUMETPAMHU, ONPEAEIUTE HAMIPSKEHUS HA y3-
Jax v TOk uepe3 pezuctop R3 B cxeme u3 3amgaun 1

3amaga 3. Bocnonw3oBaBmimch ananmu3zoMm DC Operating Point, ompenenute
HaIpsDKEHUS Ha y3J1ax U TOK uepe3 pe3uctop R3 B cxeme u3 3agaun 1.

3agauda 4. Bocronb30BaBIIMCh BATTMETPOM, ONPEAEIUTE MOIIHOCTh, paccenuBae-
MyI0 pe3uctopom R6 B cxeme u3 3agaum 1.

3agaya 5. Bocnosib30BaBIIMCh UHAMKATOPAMU, ONPEICIUTE TOK Y€pe3 Kax bl
pE3UCTOp B cXeMe U3 3a1auu 1.

3agaua 6. Bocronb30BaBIIMCh BATTMETPOM, OINPEAEIUTE MOIIHOCTh, paccenuBae-
Myto pesuctopamu R4, RS u R6 B cxeme u3 3anaum 1.

3amaya 7. Bocnonb30BaBIIMCh BATTMETPOM, OINPEAEIUTE MOIIHOCTh MCTOYHHKA
nutanusa VI B cxeme u3 3amaum 1.

3anaya 8. Bocmonap30BaBIIMCh MHAMKATOPAMH, ONPEIEIUTE HAINPSKEHUS HA y3-
Jax ¥ TOK uepes pe3uctop R2 B cxeme u3 3agaun 1.

3anaya 9. Bocnonap30BaBIIMCH MYyJIbTUMETPAMHU, ONPEIEIUTE HAMIPSKEHUS HA y3-
Jax ¥ TOK uepes pe3uctop R4 B cxeme u3 3anauu 1.

3agaya 10. Bocrnosib30BaBIIMCh, MHIAWKATOPAMH, MOKAXUTE, YTO BTOPOUM 3aKOH
Kupxroda BbinonHseTCs A1 BCEX TPEX KOHTYPOB CXEMBbI U3 3a/1auu 1.

3agauva 11. Bocronp3oBaBIINCh MHAMKATOPAMH, IMOKAKUTE, YTO TOK YEpE3 pE3U-
ctop R1 paBen cymme TokoB yepe3 pezuctopbl R2 u R3 (moareBepaute nepBblil 3aKOH
Kupxroda) B cxeme u3 3amaun 1.

3agauva 12. Bocrnosib30BaBIIMCh HHANKATOPAMHU, ONPEACIIUTE HANPSHKEHUS Ha y3-
Jax ¥ TOK 4epe3 pe3uctop R3 B cxeme, Noka3aHHON HUXKE:

1
=71 R2
1O 3RO
2 11 RS
Sma
| Tk |
R3 R4
ZhO ZkO

3anaya 13. Bocnosib30BaBIIMCH MYJIBTUMETPAMHU, OTIPEICTUTE HANPSKEHUS Ha
y3JIaX U TOK yepe3 pe3uctop R3 B cxeme u3 3ampaum 12.

3anauda 14. Bocnonw3oBaiuck anaim3om DC Operating Point, onipeaenure
HaIpsDKEHUE Ha KaXI0M y3JI€ B CXeMe M3 3a1a4u 12.

3anaya 15. Bocnoyib30BaBIIMCH BATTMETPOM, OIIPEIETUTE MOIIIHOCTh, paccenBa-
emyto pesuctopoM RS B cxeme u3 3agaum 12.

3amaua 16. Bocmonp30BaBIIMCH MHAUKATOPAMHU, ONIPEACIIUTE TOK YePe3 KaxK bl
U3 pE3UCTOPOB B cxeMe U3 3aj1auu 3.12.

3amaua 17. Bocnonb30BaBIIMCh BATTMETPOM, OINPEACIIUTE MOIIHOCTh, PacCerBa-
eMy1o pesuctopom R4 B cxeme u3 3agauu 12.



3agava 18. Bocnonap30BaBIIMCh BATTMETPOM, OMPEICIUTE MOUTHOCTh UCTOYHUKA
Toka I1 B cxeme u3 3agaun 12.

3anaya 19. Bocnosiab30BaBIINCh MHIUKATOPAMU, ONIPEACIUTE HANPSHKEHUS Ha y3-
Jax v TOK 4yepe3 pesuctop R2 B cxeme u3 3agaun 12.

3amgaua 20. Bocnonb30oBaBIIMCh MYJbTUMETpPAMH, ONpPENEIUTE HANpPSOHKEHUS Ha
y3Jlax u TOK yepes3 pe3uctop R4 B cxeme u3 3agaum 12.

3amaya 21. Bocronb30BaBIIMCh MHAMKATOPAMH, MOKaXXUTE, YTO BTOPOM 3aKOH
Kuprxoca BbImosHsAeTCS U151 BCEX TPEX KOHTYPOB CXEMBI B cXeMe U3 3a1a4u 12.

3anava 22. Bocnosp30BaBIIMCh UHANKATOPAMHU, IOKAXKUTE, YTO TOK UCTOYHMKA [1
paBeH cymme TOKOB uepe3 pesuctopsl R1 u R2 (monrBepaute nepssiii 3akoH Kupr- xoda)
B CXeMe U3 3a1auu 12.

3amaua 23. B cxeme, HCIIOIB30BaHHOMN B paszene 1.5, onpenennTe HAPKEHUE U
TOK JIMOJIa [P yCJIOBHY, YTO TOK HAChIEHU auoaa pased 10 13, 1071 10 5w 10 16 A,
Hapucyiite ot pyku rpaduku u cpaBHUTE UX ¢ TpaduKamMH 3aBUCUMOCTEH TOKa TMO- /1a
OT TOKA HACHINICHUS U HANPSKEHHUS TM0JA OT TOKA HACKIIICHUS.

3anaya 24. Onpenennure TOK U HAPSHKEHUE JU0Ja JJIsl CXEMbI, TOKa3aHHOW HU-

KE.
R1 R2
1kQ k0
. D1
— 12V >
— DIODE_VIRTUAL
o R4
gzm
3anaya 25. Onpenenure TOK U HAMPSHKEHUE JU0Ja JJIsl CXEMbl, TOKa3aHHOW HU-
KE.

R1 R2
1kQ 3k

D1

T ‘ DIODE_VIRTUAL ‘

0 Re
2kQ}

|||—



3amava 26. Onpenenure TOK U HAIPSDKEHUE TMOAA ISl CXEMbl, TOKA3aHHOW HU-

xKe:
D1 %Rl
¥oiooe virTuaL <32
Lt i
—12v 1kQ
T Re
?H{Q
3agaua 27. OnpeaenuTe TOK U HAMPSHKEHUE TUOJIa JUIsl CXEMbI, TOKAa3aHHON HUXKE
R2 D1
3kQ ¥ 1N4004GP
1w s
=12V ‘ 1kQ
R3 R4
20 %2&&
3agauda 28. OnpeaenuTe TOK U HANPSHKEHUE AUO0/IA JJIsl CXEMBbI, OKAa3aHHON HU-
xKe:

R1 D1 R5

A —t—— A

1kQ 1N4148 1k
LV R2 R4 R6
—12V 2kQ 2kQ 1kQ

|||—-.-



3amaua 29. Onpenenure pabodyro TouKy Tpan3uctopa Ic u Vg B cxeme, moka-
3aHHOM HUXKE:

Rb
100k0 4?0&

Ay

LW
2N2222A
$ 2k0

3amaua 30. Onpenenure pabodyro TouKy Tpansuctopa Ip m Vpg B cxeme, moka-
3aHHOW HUXKE:

|||—r

Rb
100kQ 220;1
‘ Jm
11
— 12V szsnss

me

3amayva 31. Onpenenute padbouyto ToUKy TpaH3ucTopa Ic u Vg B cxeme, moka-
3aHHOW HUXeE:

R1 Re
3.9k0 1800
Q1
|.-"'
L1 L
— 12V IN2222A
R2 Re
%1 5k %1 300
i

3anaya 32. Onpenenute padbouyto ToUKy TpaHzuctope Ip u Vps B cxeme, moka-
3aHHOU HUXKE:



R1 Rc
2.2k0 8200

a1

—

— IRF541
R2 Re
%1.5@ %13:};}

[Toncka3ka: MOXKHO 100aBUTH UCTOUYHUK MMOCTOSIHHOTO TOKa ¢ HampspkeHuem OB,
YTOOBI yIIPOCTUTH PAcUET TOKA CTOKA!

3amayva 33. Onpenenute padouyto TOUKy TpaH3ucTopa Ic u Vg B cxeme, moka-
3aHHOU HHUXE

R1
1kQ 1w
=15V
Q1
[ [,
L v
L 2N3904 =2y
I
l 10mA

3anada 34. Bocnonb30BaBIIMCH MYJIbTUMETPAMHU, ONPEIETUTE HAIPSHKEHHS Ha
y3JIaX U TOK yepe3 pe3uctop R3 B cxeme u3 3ampaum 39.

3amaua 35. Bocnonp3oBaBmuck anannzoM SPICE DC Operating Point, omipee-
JIUTE HAMPSHKEHUSI KaXKI0T0 y3J1a B cXeme U3 3a1a4u 39.

3anaya 36. Bocnoyib30BaBUIMCH BATTMETPOM, ONIPEIETUTE MOIIIHOCTh, paccenBa-
eMyto pe3uctopom RS B cxeme u3 3agauu 39.

3agaya 37. BocnoJib30BaBIINCH MHAUKATOPAMH, OIIPEAETUTE TOK YEPE3 KaXKIbIN
pe3ucTop B cxeme u3 3aaauu 39.

Kpurepuu ouenku

[IpoBepka OCylIECTBISETCS MPSIMO C dKpaHa KOMITbIOTEpa

- OILICHKA «OTJIMYHO» BBICTABIISIETCS, €CIIM 33/IaHUS BBIIIOJHEHBI Pa3IMYHbBIMU
croco0amu;

- OLIEHKA «XOpPOIII0» BBICTABIISIETCS, €CIIU 33JIaHUS BBIIIOJHEHBI OJTHUM CIIOCOOOM;

- OLIEHKA «YyJOBJIETBOPUTEIIBHOY, €CIIM CTYACHT BBIITOJHUII HE BCE 3aJJaHUS;

- OIIEHKA «HEYJIOBIETBOPUTEIHHO» - BO BCEX OCTAJLHBIX CITydasX.

IIpakTuyeckue padorst Ne 1-14



Cm. Meroanueckue yKa3aHUs IO BBITIOJHEHUIO MPAKTUYECKUX PaboT M mocooue
1o padore B nporpamme Multisim

Kpurepuu oueHku

- OIIEHKA «OTIMYHO» — B XOJI€ BBIITOJHEHHUS PabOTHI CTYIEHT COOJIIOIaeT MOPSAIOK
BBITIOJTHEHHSI COTJIACHO METOJMYECKAM YKa3aHUSM, TPOSBISET CaMOCTOSITEIBLHOCT,
3HAHWE BHUPTYAIbHBIX H3MEPHUTEIBHBIX MPUOOPOB M YMEHHE TMOJIB30BATHCS OMIUSIMHU
IPOTPaMMBI;

- OIICHKA «XOPOIII0» — HE BCETJa MPOSIBIISIET CAMOCTOATEILHOCTh, HO YMEET IO0JTh-
30BaThCsl BUPTYyATbHBIMHA U3MEPUTEILHBIMU IPHOOPAMH ;

- OIICHKA «YyJIOBJIETBOPHUTEIILHO» — HE BCETa MPOSBIISIET CAMOCTOATEILHOCTD TIPH
BBITIOJIHEHUH TIPAKTUYECKUX pabOT, HE BCET/Ia YMEET MOJIb30BAThCSl BUPTYAJIbHBIMU U3~
MEPUTEIBHBIMU TPUOOpaMU;

- OIICHKA «HEYOBJICTBOPUTEIHHO» — HE MPOSIBISAET CAMOCTOSATEIIBHOCTH TIPH BBI-
TIOJITHCHUH PalbOThI, HE YMEET TOJb30BAaThCS BHPTYAIbHBIMA H3MEPUTEIHHBIMHA TIPHOO-
pamu.

2.2 KoMIJIEKT KOHTPOJIbHO-0IIEHOYHBIX CPEACTB /IJIs1 IPOBeIeHMsI POMEKY-
TOYHOM ATTECTAIMH.

Ilepeyensb BonpocoB Kk nuddepenuupoBannomy 3auery (IIpunoxncenue A).

Ilepeuennb npakTudyeckux 3aaanuii (Ilpunoswcenue b).

Kpurepuu onenku no gucuuminiae « OCHOBbI KOMIIBIOTEPHOTO MOAEIUPOBAHUS»

Ha 3auere kaxxaplii CTyA€HT JOJKEH OTBETUTH HA J1Ba BOIPOCa.

[TepBoIif Bompoc HOCUT TeopeTudeckuil xapakrep (Ipunoscenue A).

Btopoii Bompoc - mpakTHdeckoe 3ajaHue Mo BblOOpy mnpenogaBatens (IIpuno-
socenue b).

BpeMmst Ha MOJATOTOBKY CTYyJIE€HTa K OTBETY COCTaBisIeT 1 akagemuueckuil yac (45
MUHYT).

[Ipu orieHke oTBeTa UCOB3YyeTCA NATUOATUIbHAS CUCTEMA.

Ounenka «5» BBICTaBISIETCS, €CIM CTYACHT NPaBUJIBHO OTBETHJI HA TEOpPETHUYE-
CKHI{ BOIIPOC U BEPHO C 0OOCHOBAHUEM BBITIOJIHUJ TIPAKTUYECKOE 3aJaHUE.

Ounenka «4» BBICTaBIISIETCS, €CIIM CTYJEHT MPAaBUIbHO, HO HEMOJIHO OTBETHJ Ha
TEOPETUUYECKHUIM BOIPOC, IONMyCKas HE3HAYUTEIbHbIE OIIMOKU, U BBITOJHUI MpaKTUYe-
CKO€ 3aJjaHue He MeHee yeM HaM 80 MpOLEeHTOB.

Ouenka «3» BBICTABISECTCS, €CIU CTYJEHT MPaBWIbHO, HO HEMOJIHO OTBETHJI HA
TEOPETUYECKUI BOMPOC M BBINOJHUJ MPAKTUYECKOE 3a/laHME HE MeHee yeM Ham 70
MPOIICHTOB.

Ouenka «2» BBICTaBISICTCS B OCTAIBHBIX CIy4dasiX.

Jlutepartypa

1. YepnoBa O.A., Meroanueckoe nocodue «llocobue nmo padbore B mporpamme
Multisim» PKPUIIT, 2022 .

2. Yepnona O.A., Metoanueckoe ocoOue Mo BBIMOJIHEHUIO MPAKTUIECKUX paboT
PKPUIIT, 2023 r.



[Ipunoxenue A

IlepeyeHb TeopeTHUECKUX BONIPOCOB
ISt MpoBeaeHus TuPpepeHIUPOBAHHOIO 3a4eTa

1. Onpenenenne KOMIbIOTEPHOW MOJIEIH.

2. Cratuctruueckue Mojenu JlnHaMuaeckne MOJIEIu.

3. UMHUTAaLIMOHHBIE MOJIETN.

4. Dranbl TOCTPOCHUSI KOMIIBIOTEPHOW MO/IEIH.

5. CTpyKTypa KOMIBIOTEPHON MOJIEIIH.

6. CBoiicTBa KOMIIBIOTEPHON MOJIETH.

7. TexHuueckue, OpraHU3alMOHHBIE U TPOTPaMMHBIE CPEJICTBA 00ECTIeUeHUs CO-
XPAaHHOCTH U 3aIUTHI OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA.

8. CpeacTBa U METOJIbl AHTUBUPYCHOM 3aIUTHI.

9. IlpuxnanHpie KOMIBIOTEPHBIE IPOTPAMMBI, UX MECTO B TIpoiiecce 00padoTKu
uHGOpMaIMU MPY TOMOIIM KOMITBIOTEpA.

10. AITOpUTMHUYECKHE SI3BIKH, TAOJIUYHBIE TIPOIIECCOPHI.

11. TexcToBbIE TPOIIECCOPHI, TUTIEPTEKCT.

12. I'padmyeckue peaakTopsl.

13. DKcriepTHBIE CUCTEMBI.

14. ITakeTbl TPUKIAAHBIX IPOTPAMM JIJIS1 YEPUEHUS, MOJICTUPOBAHUS dIIEKTpUYE-
CKHMX CXEM M Pa3BOJIKM MEYATHBIX IJIaT.

15. Xapakrepuctuka nporpammsl Multisim

16. Bo3moskHocTu nporpamMMsl Multisim npu pe1akTUpOBaHUU U MOZEIIUPOBA-
HUU CXEM BUPTYAJIbHBIX AJEKTPOHHBIX YCTPOUCTB.

17. Bo3amokHOCTH (YHKITUN postprocessor u grapher.

18. MoaenupoBanue pabOUMX TOYEK AKTUBHBIX JIEMEHTOB Ha MOJIYNPOBOJAHHUKO-
BbIX NpUOOpax B BUPTYAIbHBIX 3JIEKTPOHHBIX YCTPOMCTBAaX C IMOMOIIBIO (DYHKLIUHU
DCSweep.

19. MonennpoBanue paboynx TOUEK aKTUBHBIX 3JIEMEHTOB Ha MOIYIPOBOAHHUKO-
BBIX MPUOOpax B BUPTYAJIbHBIX 3JEKTPOHHBIX YCTPOMCTBaX ¢ nmomoibto [V-miorrepa.

20. Bo3moxnoctu ¢pynkuun DCSweep u [V-moTrepa.

21. Bo3moxunoctu ¢pynkuuu AC Analysis u boae-miiorrepa.

22. N3mepenue Mmoyst U (ha3bl TapMOHUYECKOTO CUTHAJIA C TTIOMOIIBIO BUPTY-
aJbHBIX TPUOOPOB.

23. AHanuz ko3 PuiMeHTa yCuiieHus yCUIUTeNs.c moMouisio boae-miorrepa u
¢ynkuuu AC Analysis.

24. I3MepeHne MOJIHOTO KOMIUIEKCHOTO COMPOTUBIICHHUS.

25. TlocTpoeHne 4aCTOTHOM XapaKTEPUCTUKN BUPTYAJIBbHOIO YCUIIUTENS C IIOMO-
mpio boae-miorrepa.

26. IlocTpoeHne 4aCTOTHOM XapaKTEPUCTUKU BUPTYAJIbHOTO YCHIIUTENS C IIOMO-
mipto pynkuru AC Analysis.

27. W3MepeHHe MOIIHOCTM MEPEMEHHOIO TOKAa € IOMOIIBIO IPOrPaMMBbI
Multisim.

28. Koppekuus koadduireHTa MOIHOCTH ¢ noMolibio boae-niaorrepa.



[Ipunoxenue b

IlepeyeHb NpaKTHYECKHUX 3aJaHUI
IJis1 mpoBeaeHus Tu(PpepeHIUPOBAHHOIO 3a4eTa

Co31aTh 2NEKTPUYECKYIO CXEMY T10 3aIaHHOMY 00pasity
co3J1aTh rpaUKK NEPEXOIHBIX MPOIIECCOB JIJIsl BXOIHBIX U BBIXOJIHBIX TOKOB U
HANPSDKEHUH ¢ MOMOIIbI0 (GYHKIUN postprocessor U grapher mporpamMMbl Multisim
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Co31aTh 3JEKTPUUECKYIO CXEMY 10 3aJaHHOMY 00pasIly
Co3znaTh rpa UKy IepeX0HBIX MPOIIECCOB AJISI BXOIHBIX U BBIXOHBIX TOKOB U
HaIpPsDKEHUH ¢ moMolibio (GyHKIUN postprocessor u grapher nporpammbl Multisim
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Co31aTh 3JEKTPUUECKYIO CXEMY 10 3aJJaHHOMY 00pasIly
Co3znathb rpaduKu MePeXoHBIX MPOIIECCOB ISl BXOIHBIX U BBIXOJTHBIX TOKOB U
HaIpPsDKEHUM ¢ oMolibio (GyHKIMN postprocessor u grapher nporpammbl Multisim
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Co31aTh 3JEKTPUUECKYIO CXEMY 10 3aJaHHOMY 00pasIly
co3/1aTh TpadUKu MEePEXOAHBIX MPOIIECCOB JJIsl BXOHBIX M BBIXOJHBIX TOKOB U
HaIpPsDKEHUH ¢ moMolibio (GyHKIUN postprocessor u grapher nporpammbl Multisim
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Co3znaTh rpag UKy IepeX0HBIX MPOIIECCOB AJISI BXOIHBIX U BBIXOHBIX TOKOB U
HaIPsDKEHUM ¢ ToMolibio (GYHKIUN postprocessor u grapher nmporpammbl Multisim
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4. KOHTPOJIBHO-UBMEPUTEJIBHBIE MATEPUAJIbBI JIA
KOPTPOJISI OCTATOYHBIX 3HAHUI

4.1. Haznauenue

KonTponbHo-u3mepurensuble Matepuansl (KMM) - makcumanbHO OJHO-
POJIHBIE 110 COAEPKAHUIO U CIOKHOCTH MaTepualbl, 00eCIeunBaroe CTaHaap-
TU3UPOBAHHYIO OLIEHKY YUEOHBIX JOCTHKEHHM, MO3BOJISAIOIINE YCTAHOBUTH COOT-
BETCTBUE YPOBHS MOATOTOBKH 00yYarOMUXCsl TPEOOBAaHUSAM K YPOBHIO MOATOTOB-
KU, IPEyCMOTPEHHBIX padouell mporpaMMoil yueOHOM TUCIIUTIINHBI.

4.2. ®opma u yCI10BUSL KOHTPOJIA

KoHTposnb ocTaTOUHBIX 3HaHMM MO Y4eOHOH IUCHMILTUHE MPOBOAMUTCS B
dbopMe TECTUPOBAHMS C HCTIOIH30BAHNEM KOHTPOJIbHO-U3MEPUTEIHHBIX MaTepHa-
JIOB.

Tecr-6mnetr cocroutT u3 30 3amaHuil 3aKpBITON M OTKPBITOM (POpPMBI, CO-
CTaBJICHHBIX 10 coaepkanuto nuctuiuinabl OI1.07 «IludpoBas cxemoTeXHUKa.
KonmuecTBo cyniecTBeHHBIX onepanuil B tecte —42. 3amganus 1-13, cogepxar o 1
cyliecTBeHHOU onepaunu, 14 — 19 no 1 cymecrBenHoit onepanuu, 20-23 3aaa-
HUS — 10 4 CYIIECTBEHHBIX onepanuu, 24- 30 3aganus — o 1 CymecTBeHHOM
oneparuu.

JIJisi pOBEpPKU COOTBETCTBYIOIIMX OOBEKTOB OILICHUBAHUS OMpE/EICHBI 3a-
JAHUSI PA3HOM CIOKHOCTH: K KaxkaoMmy ¢ 1 mo 13 maHbl BapuaHThl OTBETOB, U3 KO-
TOPBIX TOJIBKO OJHWH MPaBUIIbHBIN; B 3aAaHusX 14 mo 19 HeoOXoauMO yCTaHOBUTH
NPaBUWIBHYIO MOCIEN0BATENbHOCTh; B 20-23 - yCTaHOBUTH COOTBETCTBUE; B 3aja-
Husix 24-30 TpeOyeTcsi BCTAaBUTh CIIOBO WJIM CIIOBOCOYETAHHE.

4.3 Bpemsi npoBe/ieHHsI KOHTPOJISI OCTATOYHbIX 3HAHUM
Ha BrimosHenne TecToBoi paboThl 0oTBOAUTCS HE O6oJiee 90 MUHYT

4.4 UHCTPYKIMS 110 BBINOJHEHUIO pad0ThI
CTyaeHT nosy4aeT TecT-OuieT, KOTopblid cocTOUT U3 20 3aaaHuil 1 OJaHK AJis
¢dukcanuu orBeToB. K kaxkaomy 3amganuto Owiera ¢ 1 mo 10 maHbsl BapuaHTHI
OTBETOB, M3 KOTOPBIX TOJBKO OAWH NpaBWIbHBIN; B 3agaHusax 10-14 HeoOxomumo
YCTAaHOBUTH MPABUJIBHYIO MOCJIEA0BATEIBHOCTh; B 14-18 - yCTaHOBUTH COOTBET-
cTBUE; B 3aanmsx 18-20 Tpedyercsi BCTaBUTH CIIOBO UJIH CIIOBOCOYETAHUE.
3aaHusl BBIIOJIHATE PEKOMEHYETCS B TOM IOPSAKE, B KOTOPOM OHU JaHBbI.
JI1s1 DKOHOMUYM BPEMEHH IIPOIYCKANUTE 3alaHUE, KOTOPOE HE YAAETCS BBIIIOJIHUTH
cpasy, U repexouTe K ciaeayroiiemy. Eciu rnmocie BeinosiHeHus Bcel paboThl y Bac
OCTaHETCS BPEMSI, BBl MOKETE BEPHYTHCS K MTPOMYIIIEHHBIM 33JaHUSIM

Bonpocul 3axkpeimoii gpopmut ¢ 6b160pom 00H020 eapuanma omeema.

1. Kakue, U3 npuBeJeHHbIX NPOrPaMM, HCIOJIb3YHOTCS AJI51 MOACJIMPOBAHUSA
3JIEKTPOHHBIX cXeM?
1 P-CAD;



3TO:

mMu?

2 OrCAD;

3 Altium Designer;
4 Multisim;

5 Ultiboard.
OTtBer:4

2. Kakue ¢pynkuuun nporpammbl Multisim no3Bossiror 0T00pa3surhb pe3yJib-
TaThbl MOJICJIMPOBAHNS B rpapuueckom Bue?

1 DCSweepAnalysis;

2 DCOperatingPointAnalysis;

3 Postprocessor u Grapher;

4 AC Analisis.

OtBer:3

3. T'saBHas ynpap/jsoas nporpaMma (Komiuiekc nporpamm) ia IBM —

1 OnepanmoHHasi cucremMa
2 IlpuxkiaagHasi mporpaMmma
3 I'padpuyeckuii perakTop

4 TekcTOBBIU MpoOLIECCOP

S BbluucauTeIbHAA CETh
Otger:1

4. Kakue u3 HmxenepeuncieHubix nporpamm HE siBasiroTest npukiiaaab-

1.AHTUBHMPYCHBIE IPOTPAMMBI

2.CucTemMbl aBTOMATU3HPOBAHHOT0 IPOEKTHPOBAHUS
3.9KCcnepTHbHIE CUCTEMBI

4. I'eouHpopmMalMOHHbIE CUCTEMbI

OtBer:1,2,4

5. UuopManmoOHHbIE TEXHOJIOTHUH - ITO...

1. TexHo10ruu 00padOTKN HH(POPMALINH;

2. MeToAabI cO0pa 1 00padoTku MHGOPMALIUH;

3. COBOKYNIHOCTh METOA0B, CIIOCO0O0B U NMPUHLIUIIOB cO0pa, 00padoTKH, Xpa-

HEHHUs U mepeaavyu MHPOPMALMH ¢ NMPUMEHEHHEM TeXHHMYECKHX M MPOrpaMMHBIX
CpeaCcTB KOMMYHHMKALMH;

4. MeTOABI YHHUYTOKEHHUS CEKPETHOI NH(POPMALHMH.
OtBer:3

6. .Kakmue cymecTByoT ¢nnocooObl BbIOOPa KOMIIOHEHTOB?

1. HayepTuTs Ha padouem moJe

2. C nomMoub10 maHejge KOMIOHEHTOB:

Jlsist BBIOOPA 3JIEMEHTOB HY’KHO HCIOJIb30BATH NIPOBOJAHUK KOMIIOHEHTOB



3. C nomombio meHo Multisim (KHONKA «BCTABUTB)) M IHAJIOT0OBOI0 OKHA
«KOMIIOHEHT) .
Otset:2.3
7.Kakue cymecTByOT ciocOObI U3MEHEHHUS MAPAMETPOB KOMIIOHEHTOB?
1. BbiOpaTh KOMIIOHEHT ¢ MI3MEHEHHBIMH MMapaMeTpaMu U3 0a3bl JaHHbIX
2. BblOpaTh KOMIIOHEHT ¢ HU3MEHEHHBIMH MapaMeTPaMHU M3 CIIPABOYHHUKA.
3. IlapamMeTpbl KOMIIOHEHTOB U3MEHAIOTCS € MOMOIIbIO IMAJTOT0BOr0 OKHA
BbI3bIBA€MOI'0 IBOVHBIM IIEJTYKOM 10 MKOHKE KOMIIOHEHTA.
Otset:1.3
8. C noMoub10 KaKoro BUPTYaJabHOIr0 Nnpudopa B mporpamme
Multisim
MO’KHO IOJIYyYUTh BOJbTAMIIEPHbIE XaPAKTEPUCTUKH IHOI0B 1
TPAH3UCTOPOB?
1. MyabTuMeTp
2. IV-miiorTepa
3.boae-miorrep
OtBeTt:2
Bonpocs! oTkpbITO# hOpMBI:
9. BcTaBbTe NponyLeHHOE CJI0OBO:
CoBOKYIIHOCTH CBeeHUI, ABJIAIIINXCA 00bEKTOM Nepeaavyu, pacnpeeie-
HHSl, XPaHEHUS WIH HEMOCPEeACTBEHHOI0 NCIO0JIb30BAHUA HA3bIBACTCS
OtBer: uHGopManmen

10. BctaBbTe npomnmyiieHHoee CJI0BO:
IIporpamma Multisim HymepyeT y3.1bI CXeMbl
OTBeT: aBTOMATH4YECKH

11. BcraBbTe NponyunieHHoe CJI0BO:

KomnbrorepHoe nporpaMmMHoe olecredyeHue, ¢ MOMOIIBI0O KOTOPOro omepa-
HMOHHAS CHCTEMA MOJIy4YaeT JOCTYN K aNmapaTHOMY O00eCleYeHHUI0 HEKOTOpPOro
YCTPOMCTBA, HA3bIBAETCH .

OTtBeT: apaiiBep

12. BcraBbTe NPOMylIeHHOE CJI0OBO:

C nomoub10 NporpamMmal MOKHO MO/JEJIUPOBATH padoTy
3JIEKTPOHHBIX YCTPOUCTB

OtBer : Multisim

Bonpocsl Ha ycTaHOB/IeHHE IPAaBUJILHOM MOC/Ie10BATEILHOCTH.
13. Ykaxure npaBuIbHYIO NOCJI€0BATEJIbHOCTD 1eiiCTBUH NIPH MOJTYYECHUH
BOJILTAMIIEPHBIX XapPAKTEPUCTHK MOJYIPOBOJIHUKOBLIX IM0/10B



1. BsecTu 1aHHBIE B IMAJOTOBOM OKHe Ipe/iesbl H3MEHEeHHUs HATIPAKECHUS
HCTOYHMKA, ATl H3MEHECHUS HATIPAKCHUA;

2. IToacoenMHUTH U0/ K MCTOYHUKY NOCTOSIHHOTO HANIPSIKEHUS ;

3. Ha:xxaTh kHONKY Simulate, 4T00bI BBINOJIHUTH MOAeIMpoBaHne. OTKpPoeT-
ca okHO AnalysisGraphs, B koTopoM 0T00pa3suTCA BOJbTAMIIEPHAS XapaKTepH-
ctuka (BAX);

4. BoiOpaTh nyHKTHI MeHIO Simulate >Analyses =>DCSweep.

OtBer: 2,4,1,3

14. YcTaHoBHTE NOCIEA0BATEIbHOCTD ITANI0OB MOACJIUPOBAHUS:
1. IlocTaHoBKa 32124

2. AHAJIM3 pe3yJIbTATOB MOAEJIUPOBAHUSA

3. PazpaboTka moaesu

4. KoMnbIOTepHBbI IKCIIEPUMEHT

Otger: 1,3,4,2

15. Yka3aTh npaBHIbHYIO MOC/IEA0BATENbHOCTD JAeHCTBHII NIPH MOJYy4YeHHHU
AMILUIMTYAHO-4ACTOTHOM XapaKTepucTUKH (AUX) ans ycuiaureas B Iporpamme
Multisim

1. BeiOpatb onuuio — Analysis — AC Analysis;

2. HaxxaTp kHOnKy Simulate;

3. CoOpaTthb cxemMy yCHIIHTEJIS;

4. HaxkaThb KHONKY Simulate- mosyunts rpaguk AUX;

5. B oTKpbIBLIEMCS] OKHE YCTAHOBHUTE CJIeAYIOIIHME apaMeTpbl:

— HavajJbHas yactora (Startfrequency),
— KOHe4Hasi yacrora (Stopfrequency),
— BepTHKaJbHas WIKana (verticalscale).

OtBer: 3,2,1,54

16. Yka3arh npaBHJIbHYIO N0CJI€I0BATEIbHOCTD N€CTBUI JJIM1 MPEACTAB-
JICHMS pe3yIbTAaTOB MOJAeIHMPOBAaHHA B IpapMyecKkoM BUjae:

1. HaxaTh KHONIKY «rpa¢gonocTpouTeIb)».

2. B oTKpBIBHIEMCH OKHEe BBOJAMM HAa3BaHHUE JJMCTA M Ha3BaHHUe IepeMeH-
HOi,. [lepeBoauM nepeMeHHYI0 B OKHO « BbIOPAHHBbIC BbIPAKEHU.

3. B oTKpBIBIIEMCS OKHE BbIOPATh MEPEMEHHYI0, KOTOPYIO HY’KHO IpeacTa-
BUTh B BuAe rpadpuka. Haxarp KHONKY «BbIOPATH NEPEMEHHYIO», IepeMeHHAas!
NOSIBUTCS B OKHE «BbIPAYKEHU».

4. B meH10 BbIOpaTh NyHKTHI Simulate — Postprocessor.

5. HaxxaTh KHONKY «PacCYMTATH»- MOSABJISAETCH OKHO € rpaguKoMm.
OTtBer: 4,3,1,2,5

Bonpocel na ycmanoenenue coomeemcmeus.
17. Ycranosure coorBercTBHe pyHKIMH nmporpammsbl  Multisim u cooTBeT-
CTBYHOIIMX BUPTYAJbHBIX IPUOOPOB



1. AC Analisis A. ocumiio-
rpa¢g
2. DCOperatingPoint b. IV-
IJI0TTEP
3. DCSweep B. bonae-
IJI0TTEP
4. TransientAnalysis I  MyabsTn
MeTp
Otser: 1-B
2-T
3-b
4-A\

18. YcranoBure coorBercTBHe pyHKIUH nporpamMmsbl Multisim u BbINOJIHSA-
eMbIX OllepalMAX:

1. AC Analisis A. Ilosyyenue 3aBHCHMMOCTEHd mapa-
METPOB JJIEKTPHUYECKHUX CHUITHAJIOB OT Bpe-
MEHH

2 b. Honyuyenue aMILIMTY/AHO-

DCOperatingPoint | 4acTOTHOI XapaKTepUCTHKH

3. DCSweep B. U3mepenue 3HaUeHUd TOCTOSIHHOTO
TOKA M HATIPSKEHU S

4. TransientA- I'. IHosnyyeHue BoOJbTAMIIEPHBIX Xa-
nalysis PAKTEPUCTHK TMOJYNPOBOAHMKOBBIX TMPH-
O0opoB
Otger: 1-b
2-I'
3-B
4-A
19. Onpenennre COOTBETCTBHE MEKAY YCTPOHCTBOM M €r0 OCHOBHOM QyHK-
nuen:
BBoa rpaguveckoi Monem
uH(poOpMaAUU
Beinosinenue apugme- Kaasuarypa
THYECKHUX U JIOTHYECKHUX OIe-
pauui
IMoakaoyenne KOMIIb- Ckanep
0Tepa K CeTH
BBoxa Tekcra IMpoueccop
Otser: 1-B

2-T



3-A
4-B

20. YcraHOBHUTE COOTBETCTBHE BHPTYAJIbHBIX TMPHOOPOB MNPOrPpamMMbI

Multisim u coorBercTBYyIOIINX GyHKIUA nporpaMmbl Multisim

A. DCSweep

2. b. DCOperatingPoint

Ext Trig|
®—
[H1

B. Transient Analysis

4. I'. AC Analisis

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



PexomeH0BaHHAA JIUTEpPaTypa

OcCHOBHBIC HCTOYHUKH:

1. OBeukun I'.B., OBeukun B.II. Komnbstoreproe mogenuposanue, 2020 OULL
«AxkanemMus»

2.KoMmmprorepHoe MojenupoBaHue: YueOHuk mis By3oB / B.M. I'pamos, I'.B.
OgeukuH u ap.- M.: KYPC, 2023, 9bC 3nanunym

JlonoiHNTEILHbIE HCTOYHUKH

1..Bonogun B.S. Ltspice: KOMIbIOTEPHOE MOJEIUPOBAHUE IJIEKTPOHHBIX CXEM -
(«9nextponuka»)/Bononun B.A. - CIIb.: BXB — Iletep0, 2010.

2. ABneeB B.A. KommbproTepHoe MojieupoBaHue IU(POBLIX YCTPOUCTB/AB/CEB
B.A. - M.: IMK Ilpecc, 2012

3. Tapacesuu HO.FO. MaTemaTnueckoe U KOMIIBIOTEPHOE MoOAeIMpoBanne. Bro-
HBII Kypc: YdeObHoe mocodue — 6-¢ uzn. (I'PU®D)/Tapacesuu 10.1O. - M.: JINBPO-
KOM, 2013.

4 Multisim 11. CoBpeMeHHasi cucTeMa KOMIBIOTEPHOTO MOICIMPOBAHUSA M aHa-
au3a cxeM aekTpoHHbIX ycTpoicTB (Ilep. ¢ anrn.) / [lep. ¢ anrn. Ocuno AWM. — M.;
Nznarensckuit nom [IMK — nipecc, 2007. — 488 c; ui.

5. CumonoBuu C. B., Mypaxosckuit U. B. [TonynspHslit camoyuuTenb paboThl Ha
komnbroTepe — M.: «JIECC KOM», 2008. — 576¢.

6.Bukunenus

7. YUepnoBa O.A., Meronuueckoe mnocodbue no padore B mporpamme Multisim
PKPUIIT, 2018 1;
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