MMHOBPHAYKU POCCHHA
(egepanbHOe rocyAapCTBeHHOE 0I0)KeTHOE 00pa3oBaTe/IbHOE YUPEXK/AeHHE BhICIIero 00pa3oBaHusi
«BbanTuiickuil rocyfapcrBeHHbIH Texanyeckuil yausepcurer «BOEHMEX» um. I.®. YcruHOBa»
(BI'TY «BOEHMEX» um. [I.®. YcTruHoBa)
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBHM C TPEBOBAHUAMMA ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IbBHOI'O CTAHJAPTA BBICIIIEI'O OFPA3OBAHUS (@I'OC BO)

11.03.01 PaguorexHuka

roz Habopa rpymnmsr: 2024

ITporpammy cocTaBuiI:

Kadenpa 4 PAIIMOSJIEKTPOHHBIE CUCTEMBI YTIPABJIEHUS
[TymnsikoBa EnuzaBera BinagumupoBHa, acCUCTEHT

[TporpamMma paccMoTpeHa
Ha 3ace/ilaHUM Kadepbi-pa3paboTurka
paboueii mporpammel U4 PATUOIJTEKTPOHHBIE CUCTEMBI YITPAB/TEHUS

3aBepytomuii Kadenpoit Ctpaxos C.1O., 1.T.H., ipod.

[Tporpamma paccMoTpeHa
Ha 3ace/laHiH BRIy CKarolel Kadeapsl

N4 PAINODJIEKTPOHHBIE CUCTEMBI YITPAB/IEHUSA

3apenyromuii kKadepoii Ctpaxos C.1O., o.T.H., ipod.




PABOYASA ITPOI'PAMMA AN CHHUII/IMHBI
KOMIIBIOTEPHBIE TEXHOJ/IOI'MA

Pa3paennl paboueii nporpaMmMbl

1. HEJIN OCBOEHUA JUCHUIT/IVHBI

2. MECTO JUCLIUITJINMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)XAHUME JVCHUITINHEI

4. ®OPMBI KOHTPOJII OCBOEHUSA JVCHUITIINHEI

5. YYEBHO-METOIMYECKOE 1 MTHOOPMAILIMMIOHHOE OBECITEYEHUE OUCINITJINHBI
6. MATEPUAJIBHO-TEXHMYECKOE OBECITEYEHUE OUCIUITJINHBI

IIpunoxxenus K padoueii mporpaMMe AMCLUILTUHBI
o [Ipunoxenue 1. AHHOTaLMs paboueli MPOrpaMMbl

o TIpunoxenue 2. TexHOMIOTHUU U (POPMBI 0Oy UEHUSI
o IIpunoxenue 3. @OH/bI OLIEHOUHBIX CPE/CTB



1. OE/IN1 OCBOEHUSA ANCLHUILI/IMHBI

Llenbto 0cBOEHUs JUCLMITIMHEI sIBJIsieTCsT GOPMUPOBaHKE C/Ie/[yIOLUX KOMIIeTeHLU:

I[ICK-1.1 — crmocobHOCTh BBITIONHATh MaTeMaTUYeckoe MOfeNMpoBaHHe OObEeKTOB W IPOLIeCCOB TI0 TUIIOBBIM
MeTOAMKaM, B TOM UUC/Ie C UCTI0/Ib30BaHUeM CTaHJAPTHBIX N1aKeTOB NPUKJ/IaJHbIX IIPOrpaMM

OIIK-2 — crocoOHOCTb CaMOCTOSITeIbHO MPOBOAWTH SKCIIepUMEHTa/IbHbIe UCC/IeJOBaHUS U UCTIONb30BaTh OCHOBHbBIE
ripreMbl 00paboTKU U TIPe/CTaB/IeHHs MTOyYeHHbIX JaHHBIX

OIIK-3 — crocobHOCTh NIPUMEHSITh MeTOAbI TIOMCKa, XpaHeHUsl, 00pab0TKH, aHa/M3a U NpeAcTaB/ieHrs: B TpeOyeMoM
¢dopmare mHMOpPMALIMKM W3 PA3IMUYHBIX WCTOUHUKOB M 0a3 [JaHHBIX, COO/IOMas TIPU 3TOM OCHOBHBIE TpebOBaHUS
HUH(OPMALIMOHHOM 6e30MacHOCTH

OTIIK-4 — cnoco6HOCTb TOHUMATh TIPUHLMITEL pabOTHI COBPEMeHHBIX MH(POPMALIMOHHBIX TEXHOJIOTUH U UCIIO/IB30BaTh
WX /1S pelieHus 3aZiau podeCcCOHaIbHON esiTe/IbHOCTH

@®OpMUPOBaHUIO KOMITETEHLIUH CTY>KUT JOCTIDKEHHE CIeAYIOINX pe3y/IbTaToB 00pa30BaHVs:
IICK-1.1

3HAHUA:

UMeTh TpaKTUYecKre HaBBIKA paboThl Ha II3BM c HCHosmb30BaHHMEM TMPOTPaMMHBIX CHUCTEM Pa3/IMYHOTO
Ha3HaueHUsl /1 PellieHus] MHKeHepHBIX 3a/jau TpeiMeTHOH 06/1acTH.

Ha YPOBHE BOCIIPOU3Be/IeHUS:

OCBOUTDb TeXHOJIOTHIO Pa3pabOTKH ITPOrpaMMHOTO ITPOAYKTA U METOJ0B 00ecrieueH st ero KauecTBa.

OCBOUTb AJITOPUTMHUECKHI TOAXOZ K pelIeHWI0 HayyHbIX W WH)KeHepHBIX MpOo0jeM C WCHO/b30BaHHEM
TIPUHLAITOB abCTPaKIMH, CTPYKTYPU3allH U ITPOrPaMMUPOBAHYSI Ha a/ITOPUTMIUECKOM SI3BIKe.

Ha YpPOBHe [TOHWMaHWUsI:

TIOHUMaTh YPOBeHb Pa3BUTHsI COBPEMEHHBIX KOMIIbIOTEPHBIX TEXHOJIOTUH;

YMEHUsL:

yMeTb TIPOaHaM3MpPOBaTh M OIeHWUTH IIOCTaB/IeHHYIO B IpeJMeTHOW 00s1acTy 3ajiauy IJisi BBIOOpA CpeACTB U
METO/0B eé pelleHus

TpaKTHYecKue:

TIO/TYYUTh OTBIT TIpUMeHeHus1 [I9BM B o6sacTsix 06pabOTKK pa3iuuHBIX CTPYKTYP JAHHBIX C UCIOIb30BaHUEM
rpacryeckoro uHTepdeiica U pa3nUYHbIX CPeZCTB OMePALMOHHBIX CUCTEM M UHTeTPUPOBAHHBIX I1aKeTOB;

HABBIKU:

PacueTsl U MpOrpaMMKpOBaHKe B DA3/IMUHBIX IMaKeTaX MPUK/IaJAHbIX TIPOr'PAMM.
OIIK-2

3HAHUA:

TIOHHMMAaThb YPOBEHb Pa3BUTUA COBPEMEHHBIX KOMITbIOTE€PDHBIX TEXHOHOFHﬁ;

YMeHus:

yMeTb NpOaHa/M3UpOoBaTh U OLIeHUTh II0CTaB/IeHHYHO B IpeJMeTHON 00/acTy 3afiauy [AJisi BbIOOpa CpefCcTB U
METOZ0B e€ pelleHus

TIpaKTUYecKue:

TIO/TYUUTh OMBIT TIpUMeHeHus1 [IDBM B o6sacTsix 06paboTKu pa3iuuHBIX CTPYKTYP AAHHBIX C UCIO/Ib30BaHUEM
rpaduueckoro uHTepdelica v pa3nUUHbIX CPeCTB OIepPALMOHHbIX CHCTeM U UHTETrPUPOBAHHbBIX MTAKETOB;

HABblIKU:

pacueThbl ¥ IPOrpaMMHpPOBaHNe B pa3/IMUHbIX MaKeTaxX MPUK/IaJHbIX TPOrpamMM.
OIIK-3

3HAHUA:

OCBOUTDb TEXHOJIOTUIO Pa3pabOTKH MPOrpaMMHOTO MPOAYKTa U METOJOB 0OeCIieueH st ero KauecTBa;

YMEHUSL:

YMeTb TPOAHAIM3UPOBaTh U OIEHWTH TIOCTaB/IEHHYIO B MpeJMeTHON 00sacTy 3ajauy IJis BEIOOpa CpeACTB U
METO/IOB eé pelleHus

MIpaKTUYeCcKue;

TMOTYyYNTh ONBIT TpuMeHeHust [I9BM B o6acTssx 06paboTKU pa3snUUHBIX CTPYKTYP [JaHHBIX C HCIIOIB30BaHHUEM
rpaduueckoro uHTepdelica ¥ pasnUYHbIX CPe/CTB OIepPaL{MOHHbIX CHCTeM U UHTerPUPOBAHHbBIX NIAKETOB;

HABbIKU:

pacueTsl ¥ IPOrpaMMUPOBAaHKe B Pa3/IMUHBIX [TaKeTaxX MPUK/IaJHbIX TPOrPamMM.
OIIK-4

3HAHUA:

MMeTh TIpaKTW4YecKWe HaBbIKM paboTel Ha IIDBM ¢ HCIOMb30BaHKMEM TPOTPAMMHBIX CHCTEM pa3/IUUHOIO
Ha3HaueHUsI //Is PellieHust MHKeHepHBIX 3a/ad IpeiMeTHOH 06s1ac;

YMeHus:

yMeTb NpOaHa/M3UpOBaTh W OLeHWUTh IIOCTaB/IeHHYIO B IpeJMeTHON 00sacTy 3ajiauy IJisi BBIOOpa CpefCTB U
MeTO/I0B eé pelleHus

TpaKTHYecKue:

TIOJTYYUTh OTBIT TIpUMeHeHus1 [IDBM B o6sacTsix 06paboTKK pa3iuuHBIX CTPYKTYP AAHHBIX C UCIOIb30BaHHUEM
rpacryeckoro uHTepdeiica U pa3nUUHbIX CPeZCTB OMePALMOHHBIX CUCTEM W UHTeIPUPOBAHHBIX MaKeT;

HABBIKU:
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PacueTsl U IpOrpaMMKpPOBaHKe B DA3/IMUHBIX IMaKeTaX MPUK/IaJHbIX IIPOr'PAMM.
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2. MECTO JUCIHUII/IMHBI B CTPYKTYPE OOII BO

Oucimmiia KOMITBFOTEPHBIE TEXHOJIOT' MU siBrisieTcst JUCLUMIUTMHON 00s13aTe/IbHOM YacTH 0/1oKa 1
Tporpammsl MOATOTOBKY 10 HaripaeiaeHuto 11.03.01 PaduomexHuka.

CogepkaHue JUCLMIUVIMHBI SB/ISETCS JIOTUYeCKUM IPOJO/DKEHMEM JUCLIUIIIVH: YUYEBHBIN ITPAKTUKYM,
JJIEKTPOTEXHUKA 1 3JIEKTPOHUKA.

Cojiep)kaHue AWUCLIUIUIMHBI SIB/ISleTCsl OCHOBOM i ocBoeHus gucuurivH: MUKPOITPOIIECCOPHBIE
YCTPOMCTBA, BBIYNC/IUTEJIBHBIE YCTPOUCTBA I CUCTEMbBI, OCHOBbI KOMITBFOTEPHOI'O
IMPOEKTUPOBAHUA 1 MOJAE/INPOBAHUA P3C, PAAMOTEXHUYECKUE LEIIN N CHUI'HAJIBI,
IIM®POBBIE Y1 UMITY/IbCHBIE YCTPOMCTBA.

Hpe,[[BapI/ITEf[beIe KOMITIeTeHINH, CClJOpMI/IpOBaHHLIe y 06yqa}0Lueroc51 A0 Hadasia u3yueHuda JUCHUIT/IMHBI:

¢ OIIK-1 — CriocobeH UCTO/Ib30BaTh TIOIOKEHUS, 3aKOHBI ¥ METO/IbI €CTeCTBEHHBIX HAYK U MAaTeMATHKH /IS
pellleHys 3a/la4 MH)XeHepHOH [1esTe/IbHOCTU

¢ OIIK-2 — CriocobeH caMoCTOSITeTbHO TIPOBOJUTE 3KCTIEPUMEHTA/IbHbIE HCC/IeI0BaHUS U UCTIO/IBb30BaTh
OCHOBHBIE TIPHeMbl 00pabOTKY U TIpe/ICTaBIeHUS TIOyUeHHBIX JAaHHBIX

¢ OIIK-4 — CriocobeH MOHUMATh MPUHLUITEI pabOThl COBPEMEHHBIX MH()OPMAI[HOHHBIX TEXHOTOTHHA U
WCTIOb30BaTh UX [JIs PellleHus 3a/iau IpodeCCOHANTBHOM /1eATeIbHOCTH

¢ OIIK-5 — CriocobeH pa3pabaTbiBaTh alrOPUTMbI M KOMIIbIOTEPHBIE TTPOTPaMMBI, TIPUTOAHBIE [/t IPAKTUYeCKOTo
TIpUMeHeHUs



3.1. Copep:xkaHue (JUJAKTUKA) AUCIUTINHBI

3. CTPYKTYPA U COAJEP)XXAHUE JUCLIAIIVIMHBI

OO611as TPy0eMKOCTb AUCLUTUIMHBI COCTaBsieT 3 3.e., 108 u.

AyputopHbie N
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Paspen 1. TexHo/10rus NPOEKTHPOBaHNUs BUPTyaIbHbIX H3MEPHTe/TbHBIX
2 4 nputopos B cpese LabVIEW. V3yuenrie NPHHLUAIIOB MPOEKTHPOBAHHUS 55 18 18 37 50 50 50 50
BUPTYa/IbHbIX U3MepPUTe/IbHbIX IPU60POB B cpese LabVIEW.
Pazpen 2. Mopaemup 3/IEKTP X cxeM B cpefe Multisim.
2 4 V3yueHne IPUHLATIOB MOZe/IMPOBAHHsI pabOThI 9/IEKTPOHHBIX CXEM B Cpejie 53 16 16 37 50 50 50 50
Multisim Ha npumMepe cxeM pabOTbI IIOTYTIPOBOJHUKOBBIX IPUOOPOB.
Bcero 3a 4 cemecTp 108 34 34 74 100 100 100 100
Bcero no gucnuninHe 108 34 34 74 100 100 100 100
3.2. AyAMTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHue pa3jesna
Tema npakTH4YeCcKOro 3aHATUSA ayp.
n/n JUCLUIIUHBI
4acos
TexHoJI0rus IPOeKTUPOBAHUS BUPTYa/IbHbIX U3MepUTe/IbHbIX
1 nipubopos B cpefie LabVIEW Ha npuMepe JTMHEHHOTO 4
uudpoBoro GuIbTpa
2 TexHoJi0rus MPOeKTUPOBAaHUS BUPTYa/IbHbBIX U3MepUTe/IbHbIX 4
nipubopoB B cpefie LabVIEW Ha npumepe reHepatopa ryma
Paspen 1. TexHonorus TexHosiorus MpOeKTUPOBaHUs BUPTYa/IbHbIX U3MepUTe/IbHbIX
3  |MpOeKTHpOBaHUS BUPTYaabHBIX nipu6opoB B cpefie LabVIEW Ha npuMepe CTpesouHoro 3
H3MepUTeNbHBIX TPUOOPOB B Cpefie  |BOIBTMETpA
LabVIEW. TexXHOMOrUsl IPOEKTUPOBAaHUS BUPTYa/bHBIX H3MepPUTe/TbHbIX
4 nipubopoB B cpenie LabVIEW Ha nipumepe ocrysiorpada c 3
BHYTPeHHUM reHepaTopoM CUrHajia
TexHOI0rMs NPOEKTUPOBAHUSI BUPTYa/IbHBIX U3MEPUTE/IbHBIX
5 nipubopo. B cpefie LabVIEW Ha npumepe 4
CIIeKTpOaHaIM3aTopa C BHyTPeHHMM I'eHepaTopoM CHUrHasa
6 TexHosorusi mpoekTHpoBaHUs B cpefie Multisim. 4
VccnenoBanue rosieBbIX TPAH3UCTOPOB.
v TexHosorusi mpoekTHpoBaHus B cpefie Multisim. 3
VccnenoBanue nosynpoBOSHUKOBBIX JUOZOB.
8 Pasgen 2. MogenposaHue TexHosorusi NpoekTHpoBaHus B cpefie Multisim. 3
37IeKTPOHHBIX cxeM B cpefie Multisim. (MccnemoBaHue BHITPIMUTE/TBHBIX CXEM.
9 TexHo/OTHS MPOEKTUPOBaHUS B cpefie Multisim. 3
UccnenoBanve cTabunnM3aTopoB HaMPsHKEHMS.
10 TexHom0OTHs MPOEKTUPOBaHUs B cpefie Multisim. 3
HUccnenoBaHue OGUMONSPHBIX TPaH3UCTOPOB.
Bcero 3a 4 cemecTp 34
3.3. CamocTosTebHasA padora crygenta (CPC)
Ne OoneMm,
W Homep 1 HauMeHOBaHHe pa3jiesia AUCHUILIMHbBI Cojaep)xaHue yueGHOro 3aaHUsA 4ACOB
Pasgen 1. TexHosorys nNpoeKTUPOBAHUS W3yueHue npeflyCMOTPEHHBIX [IPOrpaMMO¥
1  |BUpTyanbHBIX U3MePUTE/IbHBIX IPUOOPOB B Cpejie [AUAAKTUUeCKHX eJUHUL] TI0 PeKOMeHyeMoi 37
LabVIEW. JIUTeparype
VI3yueHue npelyCMOTPEHHBIX POrpaMMOi
Paspen 2. MogenupoBaHue 3/1eKTPOHHBIX CXeM B Y Peiy p porp o
2 . JUAKTUYeCKUX eZIUHULL [0 peKOMeHyeMOou 37
cpepne Multisim.
JuTeparype.
Bcero 3a 4 cemecTp 74
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4. OPMbI KOHTPOJIA OCBOEHUA JUCLHIAIIIMHBI

CEMECTP

HEAE/IN CEMECTPA

1 2

3

4

8

9

10

11

12

13

14

15

16| 17

4 3aziaH

3agaH

3aziaH

JIP

3agaH

3azaH

3azaH

JIP

3azaH

3aziaH

3aziaH

3agaH

[P | 3au.

YcnoBHble 0603HAUEHUST:
¢ JIP — niuarHocTHUecKast paboTa;

e 3afiaH — 3a/laHue;
e 3au. — 3ayeT.

Tekymui KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MIPOBO/IMTCS B JUCKPETHbIE BpeMeHHbIe HHTepBaslbl B
CeAyroLmx GpopMax:
JuarHocTudeckasi pabora;

3afilaHue.

IIpomexyTouHas arrecTans IpoBOAUTCA B opMax:

3a4erT.
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5. YYEBHO-METOAUYECKOE ¥ TH®OPMAIIMMOHHOE OBECIIEUEHUE
MCIATITAHEI

5.1. OcHOBHas /iMTeparypa Mo JUCLIMILIIVHE:

1. . Il>KeHepHBIM aHaM3, MO/Ie/IMPOBaHKEe U NTPOEKTUPOBaHUe 3/IeKTPOHHBIX ycTpoiicTB. CI16.BT'TY "BOEHMEX"
nM. 1. @. Yctunosa, 2007, 220 3K3.

2. . Papguorexanyeckue tenu U curHasel. CI16.BT'TY "BOEHMEX" um. [1. ®. YctuHoBa, 2002, 3. pec.

3. A. A. Copokus, FO. B. TTetpog, A. FO. I'epacumoB. [TIpoeKTHpOBaHKe BUPTYaIbHBIX U3MEPHUTETbHBIX TIPHOOPOB B
cpene LabVIEW. CII6.BI'TY "BOEHMEX" um. [I. ®. Ycrunoea, 2003, 5 3Kk3.

4.T. C. VipaHoBa, T. H. HuuymikrHa. . O6beKTHO-OpHeHTHPOBaHHOe MporpaMMupoBanue. M.: M3a-eo0 MI'TY um.
H. 3. baymana, 2014, 8 3k3.

5. U. C. ToHopoBckuii. . PaguorexHuueckue 1jeny u curHanbl. M.: CoBeTckoe paano, 1977, 35 3k3.

6. C.I. ®unaroga. . Paguorexuuueckue cuctembl. HoBocubupck: HI'TY, 2018, 3. pec.

5.2. JlorosiHUTe IbHAS IUTepaTrypa I10 AUCLIUIUIVHE:

1. FO. C. U3baukos, B. H. TTetpoe, A. A. Bacunbes. . Uadopmarmonsbie cuctemsl. CIT6.: ITutep, 2011, 3 3k3.
5.3. Ilepuoguueckue U3gaHus:

1. Pagnorexnuka — X XI Bek.

5.4. TlepeueHb pecypcoB UH(OPMaIIMOHHO-Te/IEKOMMYHUKALMOHHOW ceTH "VIHTepHeT", He0OXOAUMBIX /ISl OCBOEHUS
JTUCLIATIIUHBI, 3JIEKTPOHHBIE OMO/IMOTEUHbIE CCTEMBI:

1. http://urait.ru — O6pa3oBatenbHas maatdopma «FOpaiT». [l By30B U CCY30B.;
2. http://e.lanbook.com — DBC JlaHb;
3. http:/library.voenmeh.ru — ®yHgamenTansHas oubmioreka BI' TY «BOEHMEX» um. [1.®. YcTuHOBa.

CoBpeMeHHbIe MpodeccrHoHabHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HarmoHasnbHast anekrpoHHast 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s1eKTpoHHast 6ubmoreka « KubepieH1HKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHOTeKcTOBast 3eKTpoHHas bubnmoTeka Poccutickoro ¢oHzga
¢byHaMeHTa/TbHbIX UCCIIe/l0BaHUM.

VndopmarioHHble CripaBouHble CUCTEMBI:
1. TexskcriepT — THQOpMaLIMOHHBIN MOPTa TEXHAUeCKOTO peryarpoBaHusi: Hopmel, ipaBuia, craHAapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl 'OCTos
cobcrBenHol rerepauuu BI'TY "BOEHMEX" um. []. ®. YcTHOBa;
3. http://www.consultant.ru/- KoncyneranTIlintoc- nHGOpMaLMOHHbIH MopTas MpaBoBoi MHGOPMAaLUH.

5.5. TIporpamMmHoe obecrieueHue:

1. Microsoft Office;
2. NI LabView - akagemMuueckasi BepCusi;
3. NI Multisim - akaseMruueckast BepCusi.

5.6. 'HpopMalioHHbIE TEXHOJIOTHH:

B3auMozelicTBue ¢ obyuatoirumucs rocpeacteom SMIOC Moodle BI'TY «kBOEHMEX» um. [I.®. YcTuHoBa.



6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE TUCIUIL/TMHBI

6.1. ITpakTUUyecKue 3aHATHUA:

1. Microsoft Office;
2. NI LabView - akagemMuueckast Bepcusi;
3. NI Multisim - akageMryeckast Bepcusi.

6.2. ITpouee:

1. pabouee MecTo TiperiofiaBare/isi, OCHaIlleHHOe KOMITbIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. paboure MecTa CTY[eHTOB, OCHaIlleHHbIe KOMITbIOTEPAMH C OCTYTIOM B VIHTepHeT, MpeiHa3HaueHHbIe /IS
paboThI B 3/IEKTPOHHOM 00pa3oBaTeIbHOM cpee.
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Ipunoxenne 1
K paloyeii mporpamMme JUCHUILIHHBI
KOMITBIOTEPHBIE TEXHOJ/IOT' I

AHHoTanusa padoueii mporpaMmebl

Muctynmnaa KOMITBFOTEPHBIE TEXHOJIOI'MU siBfisieTcs JUCIIUITIMHOM 00A3aTe/IbHOM YyacTu 0y1oka 1
MporpamMmbl TMOJTOTOBKM 10 HaripaeieHuto 11.03.01 PaduomexHuka. uciuriiiHa peanu3yetrcs Ha Qakynbrete M
VuadopmaumonHbix u  yrmpasmsomux  cucrem  BI'TY  "BOEHMEX" wum. [J.®. YcruHoBa Kadexpoir U4
PAIVMOSTIEKTPOHHBIE CUCTEMBI YTIIPABJIEHUSA.

[ucuurivHa HaljesieHa Ha ()OPMHPOBaHKe KoMNnemeHyuli:
[ICK-1.1 criocoGHOCTE BBHITIOTHSTE MaTeMaTHdeCKoe MOZIeTMpoBaHHe 00beKTOB U TIPOLIeCCOB 110 THUITOBLIM MeTOJUKaM,
B TOM UHCJIe C MCTIO/IH30BaHMEM CTaH/IapTHBIX TIAKeTOB IPUK/IZHBIX TIPOrPaMM;
OIIK-2 crmoco6HOCTE CaMOCTOSITE/IBHO TIPOBOZUTE SKCIIEPUMEHTAJIbHBIE HCC/IeJOBAHUS M HCTIO/B30BATh OCHOBHBIE
TipreMbl 06pabOTKH U MIpe/|CTaB/IeH s TIOTyYeHHBIX JaHHBIX;
OIIK-3 cnocoOHOCTh TIPUMEHSTh METOABI MOWCKa, XpaHeHUs:, 00pabOTKH, aHaM3a W Tpe/CTaB/eHus] B TpebyeMom
(opmate WH(OpPMALIMM W3 pa3NWYHBIX MCTOUHMKOB U 0a3 /aHHBIX, COOMIOfas TP 3TOM OCHOBHBIE TpeOOBaHUS
WH(pOPMaLMOHHOH 6e30TacHOCTH;
OIIK-4 crioco6HOCTb ITOHMUMATh IIPUHIIMIEI pabOThI COBpeMeHHBIX MH(OPMALIMOHHBIX TEXHOJIOTHMH U HCIIO/IB30BaTh UX
JUTs pellieHyst 3a7iad 1podeCcCUOHaNIbHON JiesITelTlbHOCTH.

CO,E[EP)K&HI/IE AVCLHUIVIMHBI OXBATbBIBAET KPYT BOIIPOCOB, CBA3dHHBIX C OCHOBAMH KOMIIBIOTEPHOI'O IIPOEKTUPOBAHUA U
MOZe/TMPOBaHUA PAAU03/IEKTPOHHBIX CUCTEM.

[TporpaMmo AUCIUITIMHBI TIPEJYCMOTPEHbI C/IeAYIOI1e BUABI KOHTPOJIS:

TeKyiuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYIE€HTOB MTPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe HHTePBa/lbl B
CTIeAyIOIMX (GopMax:
e uarHocTUveckasi pabora;

¢ 3dJidHue.

IIpomexyTouHasi arTecTans IpoBOAUTCA B popMax:
e 3aueT.

OO011ast TPyJOEMKOCTb OCBOEHUS AUCLMIUTUHBI cocTaBrseT 3 3.e., 108 u. [IporpaMmoii JUCLIMTIIUHBI TIPeAYyCMOTPEHBI
TpakTUYecKue 3aHATHs (34 u.), camocTosTebHast pabora cryaeHTa (74 u).
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IIpunoxenue 2
K paloyeii mporpamMme JUCIUILIHHBI
KOMITBIOTEPHBIE TEXHOJ/IOT' I

TEXHOJ/IOI'YN 1 ®OPMbI OBYUYEHNSA

PekoMeH/jaliiii 110 0CBOEHHUIO JUCLHIUIHHBI JIS1 CTY/{€HTa

TpynoeMKOCTh OCBOEHMs] AUCLMIVIMHBI cocTaBisgeT 108 4., W3 HUX 34 4. aygUTOPHBIX 3aHATUH, U 74 4.,
OTBeZeHHBIX Ha CAMOCTOSATEBHYIO paboTy CTyzeHTa.

PekomeHzjallMM 110 pacripefie/ieHHI0 yueOHOTO BpeMeHM TIO BHZAM CaMOCTOSITe/bHOM paboTel M pasfenam
JVCLIUTIMHBI TIPUBE/IEHBI B Tab/HLe.

KOHTpO]'[B OCBO€HHA AWCLHUIVIMHBI TIPOU3BOAUTCA B COOTBETCTBHUHU C [Tonoxenuem o TEKYILIEeM, pY6e)KHOM
KOHTpPOJIE yCII€BaeMOCTH U HpOME)KYTOQHOIZ dTTeCTaliiu 06yqa}ouu/1xc;{.

@®opMBI KOHTPOJISI ¥ KPUTEPHH OL{eHUBAHVSI TIPUBe/IeHb! B PHIokeHNH 3 K Pabodeit mporpaMme.

TpyAa0eMKOCTh,

HaumeHoBaHue padoThI PexomeHpyemMas iuTeparypa uac

Paspen 1. TexHo/10rus MPOEKTHPOBAHNA BUPTYa/IbHBIX H3MePHTe/IbHBIX NPH00poB B cpefe LabVIEW.

FO. C. U3baukos, B. H. ITetpos, A. A. Bacusbes. .
Wudopmarmonnsie cucrembl: CII6.: TTutep, 2011 (1, 3-6)

A. A. Copokun, HO. B. TTetpos, A. FO. I'epacumos.
[TpoekTHpoBaHe BUPTYabHBIX U3MepPUTeIbHBIX IPUOOPOB B
cpene LabVIEW: CII6.BT'TY "BOEHMEX" um. [I. ®. YcTHHORB,,
2003 (1-9)

I'. C. UBaHoga, T. H. HuuymikuHa. . O6beKTHO-OpUeHTHPOBaHHOE 37
nporpammupoBanue: M.: U3a-so MI'TY um. H. 3. baymaHa,
2014 (1-5)

C.T. ®dunaroea. . Pagnorexuuueckue cucteMbl: HoBocHOUpck:
HI'TY, 2018 (1-9)

. Paguorexauueckue tenu ¥ curdanel: CI16.BTTY "BOEHMEX"
uM. []. ®@. YctuHosa, 2002 (2-5)

Wroro mno pasgeny 1 37

Pa3zgen 2. MojenpoBaHue 3/IeKTPOHHBIX cxeM B cpeae Multisim.

. VImkeHepHBIN aHa/IM3, MOZie/IMpOBaHNe U IPOEKTUPOBaHNe
3JIeKTPOHHBIX ycTporicTs: CIT6.BI'TY "BOEHMEX" um. /1. ®.

YcruHosa, 2007 (1-3)
W3yueHue rpesiyCMOTpPEHHBIX I'. C. BaHoBa, T. H. HuuyikuHa. . O6beKTHO-OPUEHTHPOBAHHOE
TPOrpamMMO¥ TUAAKTHYE CKIX nporpaMMupoBanue: M.: 3a-so MI'TY um. H. 3. baymaHa,
eIMHUI] T10 pEKOMeHyeMOou 2014 (1-5)
JuTeparype. FO. C. 13baukos, B. H. ITetpos, A. A. Bacusbes. .
Wudopmaronnsie cuctembr: CII6.: TTutep, 2011 (1, 3-6)
W. C. T'oHOpOBCKUHA. . PamyoTexHuueckye [erny U CUTHabI: M.:
Cogetckoe pazno, 1977 (1-9)

Wroro o pasgeny 2 37

V3yueHue mpesyCMOTPEHHBIX
TPOrpaMMO¥ TUAAKTHUE CKMX
eIMHUL] TI0 peKOMeHyeMO
JIuTeparype

37
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IIpunoxenue 3
K paloyeii mporpamMme JUCIUILIHHBI
KOMITBIOTEPHBIE TEXHOJ/IOT' I

®OH/I OOEHOYHBIX CPEJICTB

CDOH,ZL OLIEHOYHBIX CPpeACTB, MO3BOJIAIOIINE OLI€eHUTh pe3y/IbTaTbl 06y‘-IE‘HI/IH 110 ,E[aHHOﬁ AUCLHUIIIMHEe, BK/IFOUAIOT B cebst:

¢ [HWarHoCTHUYeCKas pa60Ta
® 3dJidHHe;
e 344eT.

Kputepuu oneHnBaHus

Juar"Hocruueckas padora
InarHoctuueckas pabota npoogurcsi B popme Tecta B SMIOC Moodle:

e [IpY NIPaBWIBHOM OTBeTe MeHee yeM Ha 60% BOIIPOCOB - He aTTeCTaLys;
e TIpM IpaBU/IEHOM OTBeTe Ha 60% BOITPOCOB U Oosiee - aTTeCTaLsl.

3ajaHue

CTyeHTy BbIJAeTCsI MHAUBUIYa/IbHOE 3a/JaH1e Ha 33[JaHHYIO eMy, Tpebytoliiee MOeTUPOBAHUS U TIOTyYeHHs
pe3yneraroB. OTUeT MO MPAKTUUECKOMY 3aJaHUIO MPeCTAB/IAETCS B TIeUaTHOM BHe B popMare, IpeslyCMOTPEHHOM
11ab/IOHOM OTYeTa M0 MPaKTHUeCkoMy 3afaHuio. OTueT opopMIsIeTCs Ha OCHOBAaHUM MPOTOKOJIA O
BbINOMHeHUHU I13, coepXut (MoMUMO UH(OPMALIMK U3 MTPOTOKOJIa) BCe HeOOXOAUMbIe PacueThl U OCTPOEHHbIe
rpayKy, OTBETHI Ha KOHTPOJIbHBIE BOMPOCHI, BEIBOALI IO paboTe. 3aluTa oT4eTa MpOXoguT B opMe AOKIaga
CTyZIeHTa 0 BLIMO/THEHHOH paboTe Y OTBETOB Ha BOIIPOCHI MPeroJaBarelis.
B ciyuae eciiu oopmiieHHe OTUeTa U OBe/leHHe CTYeHTa BO BpeMsl 3allUThl COOTBETCTBYIOT YKa3aHHLIM
TpebOoBaHUsIM, CTYIEHT MO/y4aeT MaKCUMaJIbHOe KOTHUeCTBO 6aoB (1o naTHba/uTbHOM CUCTEME).
OCHOBaHUSIMU [IJ1s1 CHYDKEHHST KOTHUeCTBa 0asiyioB B Auara3oHe oT 1 10 2 sIB/ISIOTCS:
* HeOpe)KHOe BHITIOJTHEHUE;
* HI3KO€ KaueCTBO rpauyecKoro MarepHasa (HeBepHBIH BEIOOp MaciiTaba uepTesxel, OTCYTCTBHe YKa3aHHs e/JIHHL]
M3MepeHus Ha rpaduKax),
OtyeT He MOKeT OBITH TIPUHST ¥ TIOJJIEXKUT JOPaboTKe B CIyvae:
* OTCYTCTBUS HEOOXOVIMBIX Pa3/iesioB;
* OTCYTCTBUS HEOOX0OMMOT0 TpadhHuecKoro MaTepraa;
* HEKOPPEKTHOU 06paboTKU pe3y/ibTaToB U3MepeHUH

3auer

WtoroBbiit KOHTPOJIb 110 JUCLHUITI/IMHE ITPOXOAUT B cbopMe 3aueTa, KOTOprﬁ BBICTABJ/IAETCA TIPpU yCl'[eu.IHOﬁC,E[a‘—Ie
BCeX IMPAKTUUYECKHUX 3a,an1/1i/’1.
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[Macropt ¢oHza OLJeHOUYHBIX CPeACTB

AyauTopHbIe <
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Pazpen 1. TexHonorus
2 | 4 |"POCKTHDOBAHMA BUPTYAILHBIX | oo | 49 | 19 | 37 | 50 | 50 | 50 | 50 |3agaxue
H3MepUTe/ILHBIX NPHOOPOB B cpeje
LabVIEW.
Paspen 2. MogenupoBaHue
2 4 |3/1IeKTPOHHBIX CXeM B cpeje 53 16 16 37 50 50 50 50 | 3aganue
Multisim.
Bcero 3a 4 cemecTp 108 34 34 74 100 | 100 | 100 | 100
Bcero mo guciyninHe 108 | 34 34 74 100 | 100 | 100 | 100
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Kpurepuu oneHUBaHHA

IICK-1.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimoz2o muna:

UeMy paBeH TOK uepe3 [10/1yIIPOBOJHUKOBBIM U0/, €C/I K HeMY IIPUJIOKEHO NpsIMoe
HarpspkeHue, paBHoe 0.6 B. Cunrark, UTO TOK HACHIILIeHNs JUO/A COCTaB/seT 23 HA, a
KOHTaKTHAas pa3HOCTb MOTeHLManoB — 52 MB. 3HaueHue npeiCcTaBUTb B MA, OKPYIJISA [j0
JleCATBIX

MorrHoCTb, ToTpebisieMas Harpy304HBIM conpoTrBieHneM RH = 9,9 OM, usmepsietcsi
MOMOLL[bIO BOJIETMETPa U amrepMeTpa. BonsTMeTp nokaseiBaeT 120B, amnepmetp 12A.
CuuTasi, 4To 1MoKa3aHus1 MPUOOPOB He COZieprKat MOrPelTHOCTel (OIIMOKY CKITIOUeHBI C
TIOMOLIIBIO TIOIIPABOK), ONpeZieUTh [elicTBUTebHOE 3HaUeHHe MOI{HOCTU. OTBeT OKpYIVIUTe
[l0 [lecaThIX, YKaXuTe B BT

MoliHOCTb, MOTpeb/isieMast Harpy30uHbIM cornpoTtueaeHrdeM RH = 10 Om, usmepsietcsi
TOMOLI[bIO BOJIBTMETPA U amriepMeTpa. BonsTMeTp nokaswsiBaeT 120B, amnepmetp 12A.
CuurTasi, 4TO MOKa3aHUs MPUOOPOB He COZleprKaT MOrPeLTHOCTel (OLUIMOKY UCKTIOUeHBI C
TOMOILIBIO TIOTIPABOK), OMpesienTh [lelicTBUTebHOE 3HaueHHe MOIHOCTH. OTBeT yKakuTe B
Br

MougHocTb, oTpebisiemMasi Harpy304HbIM cornipotueienueM RH = 12 Owm, usmepsietcs ¢
IIOMOLLIBIO BOJILTMETpa U amriepmeTpa. BonsTmeTp nokassiBaeT 120B, ammniepmetp 12A.
CuuTas, UTO TIOKa3aHus MPUOOPOB He CofieprKaT MOTPeLIHOCTel (OIUOKKM UCK/THOUeHbI C
TIOMOILIBIO TIOTIPABOK), OMpesieNnTh [lelicTBUTeNbHOE 3HaueHre MOIHOCTH. OTBeT yKakuTe B
Br

MouHoCTb, oTpebsisiemMasi Harpy304HbeIM coripoteienueM RH = 9,9 Owm, usmepsieTcs ¢
TIOMOLL|BIO BOJIETMETpa U amriepmeTpa. BonsTmeTp nokaseiBaeT 120B, amnepmetp 10A.
CuuTas, 4TO TIOKa3aHHUs MPUOOPOB He COJieprKaT TOTPeLTHOCTel (OIMOKK UCKITIOUeHbI C
TIOMOILIbIO TIOTIPABOK), ONpesienuTh [elicTBUTeNbHOE 3HaueHre MOIHOCTH. OTBeT yKaXkuTe B
Br

OnpezeUTh HaMpsDKeHUe Ha BBIXOJe e/TuTeIsl HalpsKeH s, KOTOPbIN MOZK/II0YeH K
nctouHuKy nuranvs 10 B. HanpsbkeHue cCHUMaeTCsl CO BCero Jennrers HanpsbkeHus. OTBeT
yKaxkute B B

Onpeie/UTh HanpsDKeHYe Ha BbIXOZe JleTeJIsl HalpsyKeHus], KOTOPBIN OJK/II0UeH K
WCTOYHUKY NuTaHus 5 B. HanpspkeHre CHUMaeTCst CO BCero flequTesst HanpsbkeHusl. OTBeT
yKaxurte B B

OnpezieUTh HaNpsDKeHUE Ha BBIXOJE [ie/TUTesIsl HallpsKeHUs], KOTOPBINM MOAK/IIOUYeH K
UCTOYHUKY NUTaHus 12 B. HanpsbkeHne CHUMaeTCs CO BCero Jeyuresis HarpsbkeHus. OTeeT
yKaxxure B B

OnpezenUTh HaNpsDKeHUE Ha BBIXOJe [e/TuTesIsl HallpsKeHUs, KOTOPbIN MOZAK/II0YeH K
uctouHuKy nuranus 10 B. HanpsbkeHne CHUMaeTCs € TI0JIOBUHBI BUTKOB Je/IUTe s
HarpspkeHusl. OTBeT yKaxkuTte B B

OnpezeUTh HaMpsDKeHUe Ha BBIXOJe [e/TuTeIsl HallpsKeH s, KOTOPBIN MOZK/II0YeH K
HUCTOYHUKY NUTaHus 5 B. HanpsokeHre cHMMaeTCs C MOJIOBUHBI BUTKOB Jle/IUTe ISl HalpsUKeHUs.
OtBeT ykaxxute B B

Bonpocbl 3akpbimozo muna:

ITponecc reHepawyu mnap — 3To

1. Pa3priB KOBasIeHTHBIX CBsi3ei

2. BoccTaHOB/IEHNE KOBA/IEHTHBIX CBSI3€M
ITporiecc peKOMOUHALIWH T1ap — 3TO

1. Pa3phbIB KOBaZleHTHBIX CBsi3ei

2. BoccTaHoB/ieHre KOBaIeHTHBIX CBsi3elt
Tok apeiia Bo3HMKAET B MOMYTIPOBOAHUKE

1. W3-3a HepaBHOBECHOM KOHLIEHTPALIUM CBOOOIHBIX HOCUTEeH 1Mo JyTHHE TI0/TYTIPOBOIHUKA
2. V3-3a MpUo)keHus1 K MOMYNPOBOJHUKY BHEILLIHETr0 3/1IeKTPHUUeCKOro Tosist
3. U3-3a ob6pa3oBaHust p-n mepexo/a

4. HeT npaBU/IbHOTO OTBeTa
Tok uddy3rn BO3HUKAET B ITOTYTIPOBOJHUKE

1. W3-3a HepaBHOBeCHOW KOHLIEHTPALIMM CBOOOHBIX HOCUTeJeH 10 [/THHe TI0/TyTIPOBOHUKA

15



Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

OIIK-2
Bonpocbl omKpblmoz2o muna:

Ne 1

2. W3-3a npuio)keHus K MOJIYyPOBOAHUKY BHEIIHETO 3/IeKTPUYeCKOro 0/
3. U3-3a obpa3oBaHus p-n nepexoa

4. Het npaBU/IBHOTO OTBETa
B nosyrpoBofHUKe N — THIAa OCHOBHBIMK HOCUTEJISIMU 3apsifia SB/SIOTCS

1. DneKTpoHbI
2. JbIpKu
3. Ilpumecu

4. HeT npaBU/IbHOTO OTBeTa
B nonynpoBojHuKe p — TUIa OCHOBHBIMU HOCUTE/ISIMU 3aps/ia SIB/SIOTCS

1. DnekTpoHbI
2. [bipku
3. Ilpumecu

4. HeT npaBU/IbHOIO OTBeTa
B nonynpoBogHuKe n — TUIa HEOCHOBHBIMU HOCUTEISIMU 3aps/ia SIB/ISIOTCS

1. OneKTpoHbI
2. [bIpru
3. Ilpumecu

4. HeT nipaBU/IbHOIO OTBeTa
B nonymnpoBojHUKe p — THUIa HEOCHOBHBIMU HOCUTEISIMU 3apsi/ia IB/ISIFOTCS

1. DnekTpoHbI
2. [pipru
3. Ilpumecu

4. Het npaBU/IBHOTO OTBET
Temmeparypa Harpesa MoIyNpOBOAHMKA KPeMHUS He 0/DKHA NIPeBbIIaTh

1. 80 rpagycos
2. 100 rpazycos
3. 150 rpagycoB

4. 200 rpagycoB
[Tpu oO6paTHOM BK/TFOUEHHWHU P-N TIEPEXOZA TUTFOC UCTOYHMKA ITUTAHUS MTOAK/TIOUEH K

1. p—obnactu

2. n — obnactu

R1

I 1

1000
VA Z'Sm R2
12V []zoon
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B nipuBeiEHHOM CXeMe UCMO0/b30BaH CTaOUIMTPOH C IapaMeTpaMu:
UCT=8 B, ICT.MIH=10 mA, ICT.MAKC =160 MA.

Kaxkoii ToK mpoTekaeT uepe3 cTabumuTpoH? OTBET YKaXXHUTe B MA
Ne 2

9.9k || 900%

|
2

10082

B nipuBeséHHOI cXeMe MCTIOIb30BaH TpaH3UCTop C apameTpamu: h115=100, h213=50.

UemMy paBeH TOK KojuleKTopa? OTBeT yKakuTe B MA

Ne 3 KakoB k03 uieHT cTabumM3alyy Ha BbIxoe cTabuin3aropa HarpspkeHHsl, eC/Td BXOAHOU cUrHas (KpacHbIH)
roziaH Ha KaHas1 Channel A/Scale: 6 V/Div, BbixogHoM curHail (3e/18HblIi) 1ojjaH Ha KaHasi Channel B/Scale: 6
V/Div u Timebase/Scale: 6 ms/Div? OTBeT OKpyI/UTe 0 COThIX

Oscilloscope-XSC1 X

< >
T1 4 % Time Channel _A Channel_B e

T2 (4=

T2T1 SRE e trigger
Timebase Channel A Channel B Trigger

Scale: Scale: Scale: Edge: x E

X pos.(Div): | O Y pos.([Div): | -4 Y pos.(Div): | 4 Level: [g | v

[v/T]add](8/a aB | |ac |0 |[oc] ac! o |[oc](- sngle |Normal  Auto [None

Ne 4 KakoB K03((PULMEHT yCHUTEHUS TI0 HATPSDKEHHUIO Ha BBIXO/Ee YCHUIUTE IS Ha OUITOISIPHOM TPaH3UCTOPE,
BKJ/IFOUEHHOM TI0 CXeMe OOIIMi SMUTTEp, eC/I BXOJHOW CUrHasl (KpacHbBIN) rofiaH Ha kaHan Channel A/Scale: 200
mV/Div, BeIxoHOM cUrHan (3es1éHbIi) mogaH Ha KaHan Channel B/Scale: 4 V/Div u Timebase/Scale: 9 ms/Div?

OTBeT OKpyI/ITe [0 11eI0r0 YncsIa
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Oscailloscope-X5C1 *

-+ Time Channel_A Channel_B

T1 Reverse
T2
- sa.
T2-T1 MET ot wigger
Timebase Channel A Channel B Trigger
Scale: Scale: Scale: Edge: [£][%|[a]
X pos.(Div): | 0 ¥ pos.(Div): | 0 Y pos.(Div): |0 Level: | v
Y/T|Add BfA AB AC 0 |[DC ac|[o|[oc][- Singe | Normal Auto [Nene

Ne 5 Omnpezpenuth napametp h113, ecm AI6 =0,2 A, AUK3=8 B.

Ne 6 Onpegpemutb iapametp h113, ecim AI6 =1 A, AUk3=5 B.

Ne 7 Onpepenuth napametp h113, ecmu AI6 =10 A, AUk>=8 B.

Ne 8 Omnpepenuth napametp h113, ecm AI6 =0,1 A, AUk3=100 B.

Ne 9 Ompezenuth napametp h113, ecin AI6 =0,1 A, AUK3=12 B.

Ne 10 Kakoit Tok OyzeT rporekars uepe3 guof, BAX koToporo rpuBesieHa PUCYHKe, eC/IM HarpshKeHHe UCTOYHHKA
NuTaHus cocTasisieT 1B, a conpoTrBieHre orpaHUunTebLHOIO pesucropa — 10 OM. OTBeT faliTe B MA, OKpYI/Isisi
[10 LieIbIX.

|, MA

-2 -18-16-14=-12 -1 -D8-06-04-02 [0 02 04 06 08 1 12 14 16 1§ D

- I

UB

Bonpocbl 3akpbimozo muna:

Ne 1 Kak u3MeHSITCsI CBOWCTBA p-N Mepexo/ia, eC/U K HeMy TOAK/IIOUUTh UCTOYHUK MUTaHus1, HarpsbkeHreM 0,8 B
TakKuM 00pa3oM, UTo K 00/1aCTH P-TIPOBOJUMOCTH TIPUCOEVHEH TOIOKUTEeIbHBIN MOJTF0C UCTOYHHUKA, a K 00/1acTH
N-NIPOBOZMMOCTH — OTPHLIATe/IbHBIN?

1. YBeNUUUTCS 3/1IeKTPOTIPOBOAHOCTD P-N Mepexofa
2. [Tepexog 3anupaeTcs
3. He usmensTcs

4. YBeM4UTCS TOJIIMHA P-N Tlepexofa
Ne 2 Kakwe MoynpoBOJHUKOBEIE TIPHOOPBI MPUMEHSIFOTCS AJ1s Ipeobpa30BaHus MepeMeHHOT0 HarlpsKeHVs B
YHUIIO/ISIDHOE?
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1. Bapukaribl
2. TInockoCTHBIE AUO/BI
3. JvHHCTOpBI

4. CTabuIMTpPOHBI

Ne 3 Kakwe 1omyTipoOBOJHAKOBEIE TIPUOOPH! TPUMEHSIFOTCS A7Is TIOJTy9eHUsT HeM3MeHSTIOIerocst HanpspKeHHs B

Harpyske?

1. Bapuxkaribl

2. TlnockocTHbIE AUOABI
3. JMHHUCTOpBI

4. CTabUIUTPOHBI

Ne 4 YTo U3 IEpeUUC/IEHHOTO SIBJISIETCS 3/IeKTPUYEeCKUM MPOO0EM MOJTyPOBOJHUKOBOTO AU0/a?

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

1. HPEBI:ILHGHI/IE KPUTHUYECKOI'O 3HAYE€HUS TOKA U HAIIPsSKEHMA, ITI0C/I€ KOTOPOro A0/ BBIXOAWUT U3 CTPOA

2. Pe3skoe Bo3pacTaHue TOKa uepe3 p-N Mepexo/ NMpH 00paTHBIX HaMpsKeHUsIX, OOBIINX KPUTHUECKOTO

3HaueHHs1

3. Pe3koe BO3paCTaHHWe HarlpspKeHHWs Ha p-N repexoze rpy yBeJIMYe€HWU 3HAUeHW TIPAMOIro TOKa yepe3

repexon

4. Pe3koe Bo3pacTaHHe TOKa uepe3 p-N IIepexo, IIPH MPSIMBIX HANPsDKeHNSIX, OOJIBIINX KPUTUIeCKOTO 3HAUeHH s
Kakoe 13 pyBeIEHHBIX HIDKE YTBEPKAEHUH MPaBUILHO XapaKTepPU3yeT aKTUBHBIN PeXKUM PaboThl OUITOJISIPHOTO

TpaH3ucTopa?
1. Ha o6a p-n nepexo/a MoJiaHo TpsiMOe HamnpsbKeHue

2. Ha sMutTepHbIii p-n mepexoy MojaéTcst 06paTHOe HaMpsDKeHUe, Ha KOJJIEKTOPHBIN — MPSIMOe

3. KomnmekTopHbI TOK CK/1a/IbIBAETCS U3 SMUTTEPHOTO TOKA, YMHO>KEHHOTO Ha CTaTHuUeCKUN KO3 QULIieHT

nepegayuun o, 1 COOCTBEHHOTO TEIJIOBOTO TOKA KOJIJIEKTOPDHOTO Tepexoa

4. BbicoKasi KOHIIEeHTPaLWsl U30bITOUHBIX HOCUTEIel B 6a3e BO/IM3U KOJIIEKTOpa
Brarozapst ueMy MpOMCXOUT YIIPAB/I€HNE TOKOM uepes3 MOJIeBOK TPaH3UCTOp?

1.  YBenuueHMIO KOHL|EHTpAl|U1 HEOCHOBHBIX HOCHTE/el CTOKa
2. V3meHeHWMIO TOMIMHBI 00eJHEHHOTO CJIOST 38 CUET U3MEHeHUsI HalpsKeHHsT 3aTBOP-HCTOK
3. ITomaue Ha nepexoy, 3aTBOP-UCTOK IIPSIMOr0 HarpsDKeHUst

4, 3a cuéT OOMBLIION BeJTMUUHEI BXOAHOI'O COIIPOTUBJ/IEHUSA
Kakue ocHOBHBIE BUbI HAITPDAB/IEHHOI'O ABW)KEHU A HocuTesieit 3apsia BO3SMOXXHEI B HOJIYHPOBOAHI/IKEIX?

1. Iuddy3suonHoe u npeiidosoe
2. CpoboJHOe 1 BBIHY>KZEHHOE
3. DJIeKTpUUeCcKoe U MarHUTHOe

4. DeKTpOHHOE U JIBIPOUHOe
<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716901811.png"></figure>

KakoBo Ha3Hauenwue teri R4C3 B cxeme yCUUTeSs, IPUBEAEHHON Ha PUCYHKe?
1. Koppekuust AUX

2. KomneHcauys (a3oBbIX CIBUTOB

3. TepmocTtabumm3arysi paboueit TOUKH

4. HeT npaBU/IbHOIO OTBeTa
Kak Ha3bIBatOTCs MONOXKUTENIBHO HOHU3UPOBaHHbIE aTOMBbI?
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1. AHuoOH
2. IosutpoH
3. Uon

4. Katon
Ne 10 Kakoe npenmMy111eCTBO UMEFOT YCUIUTEN Kacca B nepes ycnmrensamuy knacca A?

1. MeHb11M ypOBeHb HeJIMHEMHBIX UCKaXKeHUH
2. IITupe nonoca nporyckaHus
3. Bonbiiie ko3 PuiivieHT 110/1€3HOTO [IeliCTBUSA

4. Bonbliie KO3GUILIMEHT yCUIeHUs 110 HarpsHKeHHIO
OIIK-3

Bonpocbl omkpblmoz2o muna:

Ne 1 Ompegenuts mapametp h113, ecnu AI6 =100 A, AUk3=3 B.

Ne 2 Ompesenuth napametp h113, ecim AI6 =100 A, AUk>=2 B.

Ne 3 Omnpegpenuts napametp h11s, ecn AI6 =100 A, AUk>=2,5 B.

Ne 4 KpemuueBbiii arog 1210 paboTaet B Ljery TIpy MpsiMoM HarpsikeHru B 0,8 B. BosibT-aMriepHast XxapaKTeprCTHKa
Jvoja rpuBeZieHa Hwke. Onpezie/MTh IIPsSIMOe CONPOTHBIIeHUe auofa. OTBeT OKPYIVIATe [0 L[eJI0r0 YHUCa,
eZIUHULIBI U3MepeHuss OM

l'lu]:-l
MA
100
50
v."l.-'rm?pé_'_'_ I : | | | | |
5 | 500 | 400 | 300 | 200 | 100 Uno
s | 0 B
f -200
i : -'rm'-p
MEKA

Ne 5 OnpezenuTh cpefiHee 3HaYeHUe HarpspKeHUs1 Ha Harpy3ke, ecau U2 = 10 B. I1ageHreM HanpsikeHUs B AUOAax
nipeHeOpeus. OTBET OKPYIVIUTE /10 1IeI0T0 YKCJIa, eHHLIBI H3MepeHus B

R

Ne 6 Ha Bxop cTabum3aTopa Harpsi>keHusl MOJAETCs TapMOHWYeCKHI CUTHAJI C aMIIUTYok 8 B ¢ mocTossHHOM
cocrasnsitoneit 4 B. Ha BeIxo/je Lienu curHasa usMeHsieTcs B rpefeniax ot 9.6 B go 11.3 B. Beiuuciuth
ko3¢ duLieHT ctabunmzanuy. OTBeT OKPYI/IUTD /10 JeCSThIX.

Ne 7 B RC uerm R1=1 kOm, C1=10 mx®d. Bpemsi pa3psiia KoHAeHcaTopa tp? OTBeT faiiTe B MC

Ne 8 Kakoe nafieHre HanpsDKeHUs1 YCTaHOBUTCA Ha fuofe, BAX KoToporo rnpuBeZieHa PUCYHKe, eC/TU HalpshDKeHHe
WCTOYHMKA MMATaHUs COCTaB/sieT 1B, a conpoTHBIeHne orpaHuuMTe/IbHOrO pesructopa — 100 Om
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Ne 9 Ormpezie/IUTh COTIPOTHB/IEHHE 0OPATHOM CBSI3W CXE€Mbl MHBEPTUPYIOLIEro yeuauTessi, ecmd Rex= 1 Om, Ku=12.
OtBeT ykaxuTe B Om

Roc

f

Ne 10 Vcrion3yst npuBeiéHHbIE TaOIHULIbI, OTIPe/ieMTh 3HaueHre ko3 duimenTta h223, ecny paboyast TOUKa HaXOAUTCS
MEX[y HanpsbkeHUsMH Kosutektop-3MutTep Uk3 = 5...6 B, ripu Toke 6a3el 16 = 0.4 MA. OTBeT OKpyI/IHTE [I0
TPeTbero 3Haka IocJie 3arsTou.

BbIX0ziHBIE XapaKTePUCTUKU BxogHble XapaKTepUCTUKH
Ik, MA Ix, MA Ik, MA U6s, B U6s, B
Uks, B 16, MA
(16 = 0.1 MA) (I6 = 0.4 MA) (I6 = 0.7 MA) (Uks = 5 B) (Uks = 10 B)

0.1 3.903 13 20 0 0.0005 0.0007
0.25 8.662 31 50 0.025 0.657 0.657
0.5 9.059 33 52 0.05 0.675 0.675
0.75 9.422 34 54 0.075 0.685 0.685
1 9.784 35 57 0.1 0.692 0.693
2 11 41 65 0.2 0.711 0.713
3 13 46 74 0.3 0.723 0.725
4 14 51 83 0.4 0.732 0.735
5 16 57 92 0.5 0.74 0.743

6 17 62 100 0.6 0.746 0.75
7 18 67 109 0.7 0.752 0.756
8 20 73 118 0.8 0.757 0.762
9 21 78 126 0.9 0.762 0.768
10 23 83 135 1 0.766 0.772

Bonpocbl 3akpbimozo muna:
Ne 1 Ha cxemy, poBeJéHHYIO Ha PUCYHKe, TOJAETCS BXOAHOM CUrHasI, OCLIW/IZIOrpaMMa KOTOpOTo TprBefieHa Ha
pucyHke. OnpeJe/uTh OCLUIOTPaMMYy HalpsKeHHsT Ha BBIXOZ(E LIeTIH.

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716902101.png"></figure><figure
class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716902088.png"></figure>
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Ne 2 Ha cxemy, IpoBeJjHHYIO Ha PUCYHKe, I10[aéTCsi BXOAHOM CUrHasI, OCLW/I/IorpaMMa KOTOpOro IprBefieHa Ha
pucyHke. OnpefesIMTh OCLW/IONPaMMY HarpsiKeHUsI Ha BBIXOZiE LieTH.

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716902062.png"></figure>

<figure class="image"><img src="https://Ik.voenmeh.ru/rpd/media/image_1716902078.png"></figure>
Ne 3 YkaxuTe Gopmymny Ko3dduLeHTa YCHIeHHs KacKaja ¢ 00IAM SMUTTEPOM 10 MOIJHOCTH

<figure class="image"><img src="https://Ik.voenmeh.ru/rpd/media/image_1716902160.png"></figure>
Ne 4 BapbepHasi eMKOCTb 3aBUCHUT OT

1. TIpsmoro Toka
2. ObOpaTHOro HarpsHKeHUst
3. Temmeparypsl

4. BxozmHOW MOIIHOCTH
Ne 5 Bo3moykHa /i paboTa AIaHHOM CXeMbl TIPH 3THUX rapamerpax auoga Inp max = 0.1A, Uobp max = 150 B, Iobp =
100 MKA?

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716902185.png"></figure>
1. Ja

2. Her, T.K. HacTynuT nipoboii

3. Hert, T.K. Ha BbIXOJe HeOOJIBIIIOE HATIPSDKEHHe

4. HeBO3MOXXHO OLIEHUTh
Ne 6 K unciy nocsesjoBaTenIbHOCTHBIX LIM(POBBIX YCTPOWCTB OTHOCAT:

1. Tpurrepsl
2. KonpeHcaropsl
3. OnepaLioHHbIe YCUTUTENN

4. Tnopae!
Ne 7 ViHBepTupoBaHue Bxo/i0B 31eMeHTa I-HE n3meHsieT ero ¢GyHKLHMIO Ha (QyHKLIMIO:

1. OnemenTta HE
2. OnemenTa UJIN
3. Onementa WJIN -HE

4. He niomeHsieT
Ne 8 Kakotii u3 h-mapameTpoB siBisieTcst KO3(QULIMEHTOM Mepesaun ToKa?

1. h21
2. h22
3. h11

4.h12
Ne 9 Kakue TOABW)KHbIE HOCUTEJIN ABJIAKOTCA OCHOBHBIMHU B IOJTYTIPOBOJHHKE n-TUma?

1. [OeIpku

2. DJIeKTPOHBI
Ne 10 UTo0 Takoe noAnporpaMmmel BUPTyaabHOIO UHCTPYMeHTa?

1. Ilporpammel, He pa3buBaeMble Ha MOZAY/IA

2. TIporpammsl, HalycaHHbIe Ha SI3bIKaX HU3KOTO YPOBHS
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3. BupTyasbHble IHCTPYMEHT, UCIT0/Ib3yeMblii Ha iMarpaMme Jpyroro BUPTyaJlbHOrO MHCTPYMEHTa U
BbI3bIBaeMbIi BO BPeMsl BbITTO/IHEHUSI TTPOTPaMMbI

4. HpOFpaMMLI, OKHa KOTOPBIX PACIIOJ/JIOXKEHBI 10 OKHOM OCHOBHOM MporpaMMBbI

OIIK-4

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Bonpocbl omKpblimoz2o muna:

Orpezienuts K03G(UIMEHT YCUIeHNS 110 TOKY YCHIINTeIs, COOPaHHOTO Ha TPaH3UCTOPE,
BKJTFOUEHHOTO TI0 CXeMe C 0OI[UM IMUTTEPOM, eC/ii TOK 6a3bl 16 u3meHsieTcst B mipefeniax oT 300 MKA
1o 502 MkA, HanpsbkeHue 6a3a-smutrep U6 — ot 1.2 B 710 1.5 B, Tok Kosutekropa Ik — ot 24 no 37
MA, a HarpsbkeHHe KoyieKTop—MuTTep Uks — 0T 4.1 B 10 6.1 B. OTBeT OKpyI/IUTH [|0 [1epBOrO 3HaKa
ocJjie 3arsTou.

OrpezienmuTh K03¢QUIMEAT YCUIeHNS 110 HalpsDKeHHIO YCHIATeIsT, COOpaHHOTO Ha TPAaH3KCTOpe,
BKJTFOUEHHOTO TI0 CXeMe C 0OII[UM IMUTTEPOM, eC/ii TOK Oa3bl 16 u3MeHsieTcs B mpefenax oT 300 MKA
1o 502 MKA, HanpsbkeHue 6a3a-smutrep U63 — ot 1.2 B 710 1.5 B, ToK Kosiekropa Ik — ot 24 no 37
MA, a HanpsbkeHHe KoJiieKTop—muTTep Uks — oT 4.1 B 10 6.1 B. OTBeT OKpyIIUTH []0 1epBOrO 3HaKa
TocJjIe 3arsTou.

OrpezienuTh KO3 QUIMEHT YCHUIEHHS M0 MOLTHOCTH YCHIHUTEIsI, COOPaHHOTO Ha TPaH3UCTOPE,
BKJTFOUEHHOTO TI0 CXeMe € OOIIUM 3MUTTEpPOM, eCsii TOK 6a3bl 16 m3MeHsieTcst B ipegenax oT 300 MKA
1o 502 MKA, HanpspkeHue 6a3a-smutrep U653 — ot 1.2 B 10 1.5 B, TOK Kosiekropa Ik — ot 24 1o 37
MA, a HanpsbkeHUe KoJieKTop—muTTep Uks — oT 4.1 B 10 6.1 B. OTBeT OKpyIIUTh [0 LieJIbIX.

UeMy paBeH TOK 4yepe3 MOyNPOBOAHMKOBBIN MO/, eC/Id K HeMy TPUIOXKeHO MpsIMoe HampshKeHNe,
paBHoe 0.65 B. Cuurars, UTO TOK HaCBILeHNs JUOLA COCTaB/sieT 23 HA, a KOHTaKTHas PasHOCTh
rnoTeHUManoB — 52 MB. 3HaueHue npeACcTaBUTh B MA, OKPYIVISIL O JeCSIThIX

UeMy paBeH TOK 4yepe3 TIOTyNIPOBOAHUKOBBIN MO/, eC/Ii K HeMy TPUJIOXKEHO TpsIMoe HarpshKeHue,
paBHoe 0.7 B. Cuutarh, YTO TOK HaChILL[eHUs AUO/A COCTaBsgeT 23 HA, a KOHTaKTHas pa3HOCThb
MOTeHLIMAIoB — 52 MB. 3HaueHMe npe/iCTaBUTL B MA, OKPYIVISIA [0 JeCATBIX

UeMmy paBeH TOK uepe3 [10/IyIIPOBOHUKOBBIN A0/, eC/IU K HeMY IIPUJIOJKEHO NPsIMOe HampshKeHUe,
paBHoe 0.75 B. CuMrars, UTO TOK HaChILeHNd JU0[a COCTaB/seT 23 HA, a KOHTaKTHasl Pa3HOCTh
NOTeHMAJIoB — 52 MB. 3HaueHre NpeiCTaBUTh B MA, OKPYIVISIAL 10 e CATBIX

PaccumnTarh BeJIMUMHY CONPOTUB/IEHHS OTPAHUYNTEIBHOTO Pe3KcTopa Jjis1 CBeToguozAa, BAX koToporo
n306pakeHa Ha pUCyHKe. CUMTAaTh, UTO HAMpsDKEHHe UCTOUHMKA uTaHus — 10 B, a HOMUHa/TBHBIN TOK
yepe3 cBetoguog — 20 MA. OTBeT faiite B OMax, OKPyIIsisi 10 LIeJTbIX.

K. MA

i

MOH TO

[1ps

[Tpsamoce nHanpskeHue, B

PaccumnTarh BeJTMUMHY COTIPOTHBJIEHUSI OTPAHUYUTETLHOTO Pe3UCTOopa it CBeToAuozAa, BAX koToporo
n306pakeHa Ha pucyHKe. CUNTaTh, UTO HAMpsDKEHHE UCTOUHWKA MUTaHus — 11 B, a HOMUHA/TBHBIM TOK
yepe3 cBetoguog — 10 MA. OTBeT faiite B OMax, OKPYIVIsisi 10 LIeJTbIX.
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Ne 9

Ne 10

Ne 1

[Ipssmoit TOK, MA
T —

/

-“/

[Tpsimoe HanpsikeHue, B

Ha ociuniorpamme rnpyBeJieHO HaNpsDKeHYE Ha BBIXO/E BBITPSIMUTE/ISA. BBIUMCIUTD €T0
ko3 duruent nynscarpu. OTBeT AaiiTe B MPOLEHTAX, OKPYIVISS /10 LIe/bIX.
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UeMy paBeH TOK 4yepe3 MOyNPOBOAHMKOBBIN MO/, eC/Id K HeMy TIPUJIOXKEeHO TNpsIMoe HarpshKeHue,
paBHoe 0.55 B. Cunrarb, 4TO TOK HaCbILeHUS A10[a COCTaB/sieT 23 HA, a KOHTaKTHasi pa3HOCTb
MIOTeHLIUaIoB — 52 MB. 3HaueHue Npe[CTaBUTL B MA, OKPYIVISA [0 [eCAThIX

Bonpocbl 3akpbimo2o muna:

CormocTaBbTe MeCTOIOIOKEHHST BEIBOZOB 1 Ha yC/IOBHOM TrpadiyeckoM 0003HaueHNH 37IeMeHTa,
TIpYBe/IEHHOM Ha PUCYHKe U MX Ha3BaHUEM.
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<figure class="image"><img src="https://Ik.voenmeh.ru/rpd/media/image_1716902396.png">
</figure>

A. AHop,

b. baza

B. Karon

I. OmuTTep

. YripaBneromiuii 3/1eKTpo/,

E. Konnekrop
Ne 2 CorocTraBbTe MeCTOMO/IOKEHUsI BLIBOZOB 3 Ha YCJIOBHOM IpadrueCcKoM 0003HAauUeHUH 3/1IeMEHTa,
[pyBeIEHHOM Ha PUCYHKe U UX Ha3BaHUEM.

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716902436.png">
</figure>

A. AHop,

b. basa

B. Karon,

I. DmuTTep

[. YripaBnerwouyi 3/1eKTpo/,

E. Konnekrop
Ne 3 CormocTaBbTe yCI0BHBIE rpaduueckrie 0003HaYeHVsI 37IEKTPOHHBIX KOMITOHEHTOB, MPYBeEHHLIe Ha
PUCYHKe, C UX Ha3BaHUSIMU.

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716902493.png">
</figure>

A. Tupucrop

b. PNP-Tpansucrop
B. NPN-TpaH3sucrtop
I'. CeToauof,

. duop,

E. Bapukarn

JK. CTabumutpoH

3. ®oToguon,
Ne 4 Beibepurte BeliecTBa, 00/1ajarole CBOMCTBAMH MOy TIPOBOJHUKOB:

1. Si, Ge, GaN, InAs
2. C, GaN, Ga, InAs

3. Si0, Si, C, GaN
Ne 5 Kak Ha3bIBaeTcst BEIBOZ, TIO/TYTIPOBOAHUKOBOTO NPHO0OPA, K KOTOPOMY IPSIMOi TOK TeueT M3 BHellIHel
3/IeKTPUYeCKOM LIeTn?

1. AHop,
2. Karop
3. baza

4. OMuUrTtep
Ne 6 Kak Ha3bIBaeTCsi BBIBOJ, TIOTYTIPOBOAHHUKOBOTO MTPHUOOpa, OT KOTOPOTO TIPSIMOI TOK TedeT BO BHEIIHIOK
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Ne 7

Ne 8

Ne 9

Ne 10

3JIeKTPUYECKYIO Lierb?
1. AHop,

2. Karop

3. basza

4. OMuTTep
Kak Ha3bIBaeTcst 06/1aCTh TIO/TYTIPOBOAHUKOBOTO TIPUOOPa, MpeJHa3HAUeHHOH [J1s1 MHXKEKLUN
HOcHTesiel 3apsa B 6a3oByr 061acTb?

1. AHoz
2. Karop
3. baza

4. DMuUTTep
Kak Ha3sbIBaeTcst 06/1aCTh ITOIyTIPOBOAHUKOBOIO IPUO0PA, B KOTOPYIO MHKEKTUPYIOTCS HEOCHOBHBIE
JJIs1 3TOM obmacTy HocuTey 3apsza’?

1. AHop
2. Karon
3. baza

4. OmuTTep
Bri0beprTe KOPPEKTHYIO 3alkCh MaTPUUHOTO YPaBHEHHsI YeTHIPEXTIOMIOCHUKA yepe3 H mapameTpsr:

<figure class="image"><img src="https://lk.voenmeh.ru/rpd/media/image_1716902590.png">
</figure>
Kaxoii (a30BbIii CIBUT MeX/y BXOAHBIM U BBIXOJHBIM HalpsDKeHUEM B KacKa/ie C OOLIMM SMUTTEPOM?

1. 180
2. 90
3. 45

4.0
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