OEJIEPAJIBHOE ATEHTCTBO XEJIE3HOJJOPOXKHOI'O TPAHCIIOPTA

denepanbHOE TOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEKIACHUE
BbICLIEr0 00pa30BaHuUs
«MpKyTCKH TOCYAapCTBEHHBIH YHUBEPCUTET MTyTEH COOOIICHUS»
(®I'bOY BO UpI'VIIC)

YTBEPXJIEHA
MPUKAa30M PEKTOpa
oT «29» Mmas 2026 r. Ne 49

b1.0.35 DiieKTPOHHBIE YCTPOMCTBA MEXATPOHHBIX U
PO0OTOTEXHUYECKHX CHCTEM

paboyas mporpamma JUCIHUIIINHBI
CrienmansHOCTh/HanpasieHue moarotoBku — 15.03.06 MexarpoHuka u poOOTOTEXHUKA
Crenmanu3zanust/npoguisb — MexaTpoHHbIE CHCTEMbl Ha TPAHCHIOPTE
KBanmudukanms BelTycKHIKA — bakanaBp
®dopma u cpok 00yueHus — ounas popma 4 rosaa
Kadenpa-pa3zpaboTunk nmporpaMmmsbl — DIEKTPOIHEPreTHKA TPAHCIIOPTA

OO1as Tpy10eMKOCTb B 3.€. — 4 DopMBI IPOMEKYTOUHOM aTTecTaluu
Yacos no yuebnomy many (YII) — 144 ouHasi popma 0Oy4YeHUsL:
3a4yer 5 ceMecTp, KypcoBas paboTta 5 ceMecTp

Ounas popma 00yueHust Pacnpenesenue 4acoB JUCUHMILVIMHBI 10 ceMecTpaM
Cemectp 5 HTtoro
Buj 3ansatui Yacos no VII Yacos no YII

AyIuTOpHAsi KOHTAKTHAS

pa6ora no BuaaM yueOHbIX 51 51

3aHATHH/

B T.4. B popme IIIT*

— JICKITUH 17 17

— IpakTHYECKHe (CEeMHUHAPCKUeE) 17 17

— J1abopaTopHBIE 17 17

CamocrosiTejibHAsi pagoTa 93 93
Hroro 144 144

HNPKYTCK

ONEeKTPOHHbIV AOKYMEHT BbirpyxeH n3 EMC ®IrbOY BO Upl'YTC n cooTBeTCTBYET OpUrnHany

B
H

Mopnucant ®re0Y BO UplYTC Tpodumos HO.A. ,Cll _

0x00F585A1671E22C14CEA47AE86A14054D5 ¢ 27 dpeBpanst 2026 r. no 23 masi 2027 r.Moanucs

COOTBETCTBYET (haviny AOKyMeHTa I/IPI'V \_\C.




PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCyJapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM BBICIIEro oOpa3oBaHusi — OakajaBpuaT IO
HarpasieHuto noarotoBku 15.03.06 Mexarponnka u poOOTOTEXHHKA, YTBEPKACHHBIM [Iprkazom
MunucTepcTBa HayKH 1 Bbiciiero oopasosanus Poccuiickoit @eneparuu ot 17.08.2020 Ne 1046.

[Mporpammy coctaBui(u):
CT. IpenosaBarels, B.M. AradgoHoB

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenaHuu kadeapsl « IIEKTPOIHEPreTHKA TPAHCTIOPTay, IPOTOKoI OT «20» mas 2026 r. Ne 10

3aB. xkadenpoii, K.T.H., TOLIEHT B.A. Tuxomupon

COI'TTACOBAHO

Kadenpa «ABTOMaTH3aIMs TPOU3BOACTBEHHBIX MPOIIECCOBY, MPOTOKOI OT «20» Mas 2026 . Ne 8

3aB. xadeapoi, a. T. H., mpodeccop A.B. JIuBmmn



1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

n3ydeHne GU3NIECKUX OCHOB padOTHI OCHOBHBIX ITOIYIPOBOAHUKOBBIX MPHOOPOB U MHUKPOCXEM

N3Yy4YCHHUEC OCHOBHBIX 3JICKTPOHHBIX HpI/I60pOB u yCTpOfICTB

OCBOCHHE METOJOB MOJTOTOBKM M IIPOBEIACHUS 3KCICPUMEHTAIBHBIX HCCIEIOBAHMH 3IICKTPOHHBIX
npuOOPOB M YCTPOWCTB

W N

O3HAKOMJICHHE C METOAAMHU CXEMOTEXHUICCKOT'0O MOACITNPOBAHUS DJICKTPOHHBIX yCTpOfICTB

1.2 3agaum JIMCHUIIHHBI

OCBOCHHE METOZOB IOJATOTOBKM W IIPOBEICHHS OKCHEPUMEHTAIBHBIX HCCICIOBAHMN 3JIEKTPOHHBIX
prOOPOB M YCTPOHCTB

W3ydEHHE IIOJXOJOB K IPOSKTHPOBAHUIO OJICKTPOHHBIX YCTPOWCTB CHCTEM, BKIIOYAs pPa3pabOTKy
CTPYKTYPHBIX Y IPUHIMITHAIBHBIX NEKTPUUECKUX CXEM 10 TEXHHIECKOMY 3aJaHHUIO

3 npuoOpereHue onbiTa uctoyb3oBanus CAIIP a/eKTpOHHBIX YCTPOHCTB
1.3 Ilejb BOCIUTAHHS ¥ 32/1a4H BOCIUTATEJbHONH PadoThl B pAMKAaX AUCHHILINHBI

[IpodeccrnoHanbHO-TPYIOBOE BOCTIHTAHNE 00yUJaOIINXCs

Ienp nmpodeccrHoHaNIFHO-TPYIOBOTO BOCIHUTAHKS — (POPMHUPOBAHUE Y OOYUAIOUINXCS OCO3HAHHOM MPOdeCcCHOHANTBHOM
OpHUEHTAIIUH, MOHUMaHHS OOIICCTBEHHOTO CMBICNIA TPyJa M 3HAYUMOCTH €ro s ceOs JIMYHO, OTBETCTBCHHOTO,
CO3HATEILHOTO M TBOPYECKOTO OTHONICHUS K OyAylled AesTeNbHOCTH, MPO(eCCHOHATBHON 3THKHU, CIIOCOOHOCTH
MPEIBUICTh M3MEHECHHS, KOTOPhIE MOTYT BO3HHKHYTh B MPO(ECCHOHAIBLHOU AEATCILHOCTH, U YMCHHUIO paboTaTh B
HN3MEHEHHBIX, BHOBb CO3/IaHHBIX YCIOBUSIX TPY/a.

Lenp qocTHraeTes MO MEpe PEIIeHUs B €AMHCTBE CICAYIOIINX 3a/1a4:

— (popMuUpOBaHKE CO3HATEIHLHOTO OTHOIICHHS K BRIOpaHHOI podeccuu;

— BOCIHTAHUE YECTH, TOPAOCTH, JIOOBH K MPO(ECcCHH, CO3HATEIHHOTO0 OTHOMICHHUS K MPO(eCcCHOHATBHOMY Oy,
MOHUMAEMOMY KaK JIMYHAsI OTBETCTBEHHOCTh M 00S3aHHOCTD;

— (popMupOBaHKE ICHXOJIOTHH MPOdeccroHana;

— (opmupoBanue MpoeCCUOHATIBHOMN KYIBTYPBI, 3TUKU MPOPECCHOHATLHOTO OOIICHUS;

— (hopMHUpOBaHUE COIUATLHON KOMIIETCHTHOCTH U JPYTHE 3a/1auH, CBSI3aHHBIC ¢ MMH/DKEM MPOPECCUU U aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

Broxk/gacte OITOIT ‘ bnok 1. Quctumnuael / O6s3aTeNbHAas 4acTh

2.1 IucuMnJMHbI ¥ IPAKTUKH, HA KOTOPBIX OCHOBBIBAETCSl H3yYeHHEe JAHHOM 1M CHMIIJIHHbI

1 b1.0.21 DnexkrpoTexHuKa
2 B51.0.27 OcHOBHI 11U (POBBIX BEIYUCIUTEIBHBIX MAITHH
3 b51.0.33 MudopmanmoHHble YCTPOHCTBA B TPAHCIIOPTHOW MEXAaTPOHUKE
4 b2.0.01(Y) YueOHas - 03HaKOMUTENbHAsK PAKTHKA
5 B2.0.02(Y) YueOHas - TexHOJOTHYeCKast (IPOSKTHO-TEXHOJIOTHIECKAs) MPAKTHKA
6 OT/.01 3anumarensHas poOOTOTEXHHUKA
2.2 IucuMIIMHBI M NPAKTHKH, JUIS1 KOTOPBIX H3yYeHHe JaHHOH AN CHUILINHBI
He0o0X0IMMO KaK NpeAllecTBYIOLIEe
1 b1.0.34 Teopust aBTOMaTHUECKOI'O yIIPaBICHHUS
2 B51.0.39 IlpuBoasl MEXaTPOHHBIX U POOOTOTEXHUUECKUX CHCTEM
3 51.0.40 Metos! yripaBieHHS U alTOPUTMHUYECKOE 00eCIIedeHNe TPAHCIOPTHRIX MEXaTPOHHBIX CUCTEM
4 b1.0.41 IlpoexTupoBaHue MEXaTPOHHBIX M POOOTOTEXHUIECKAX CUCTEM
5 b1.0.43 MHTenneKkTyanbHble CHCTEMBI YIIPABICHHS
6 b1.0.44 ABTOoMaru3anus TEXHOIOTMUECKHUX MPOIIECCOB
7 b1.B.JIB.03.01 ITporpaMMupoBaHie aBTOMaTH3HPOBAHHBIX CUCTEM
8 B52.0.03(IT) ITpon3BoacTBeHHas - TEXHOJIOTHYecKast (IPOEKTHO-TEXHOJIOTHUECKasl) MPAKTHKA
9 b3.01(/1) BeimosHeHKe, MOATOTOBKA K IMPOLEYPE 3alUThI BBITYCKHOH KBATH(UKAIIMOHHON paboThl
10 Bb3.02(/1) 3ammra BRITYCKHOM KBaTH(PUKAITMOHHONW PabOTHI
3 IIVIAHUPYEMBIE PE3YJIBTATBIOBYUYEHUA ITO AUCHUIIVIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIbTATAM OCBOEHUA
OBPA30OBATEJIbHOU ITPOT'PAMMBI
Kon n Ko u HaumeHoBaHue
HAaHMEHOBaHHe HHIMKATOPA A0CTHKEHHS IInanupyemMble pe3yJbTaThl 00y4eHUSs
KOMIEeTeHIIHH KOMIIeTeHIIUH
HaTh: OCHOBHBIE HAIIPABJICHUS ¥ TCHJCHIMN Pa3BUTHS
OIIK-9 Cnocoben OIIK-9.1 Buenpsier HOBOE 3 ocHo PaBIIe CHUICHIMH pa3
TEXHOJIOTHYECKOTO 000pYAOBaHUS ISl IPOM3BOACTBA
BHEJIPATH U TEXHOJIOTHYECKOE
ANIEKTPOHHBIX KOMIIOHEHTOB MEXaTPOHHBIX U
0CBaMBaTh HOBOE 000pyI0BaHUE MIPH
POOOTOTEXHUYECKHUX CHCTEM; HIOAHCHI PaOOTHI
TEXHOJIOTHYECKOE ABTOMATH3aINN
TEXHOJIOTHYECKOTO 000pYyIOBAHUS TIPH MPOU3BOJICTBE
obopynoBaHne TEXHOJIOTHYECKUX MPOIIECCOB
AJIEKTPOHHBIX KOMIIOHEHTOB, IEYaTHBIX IUIAT JUIS




JATBHEHIIeTO MPaBUIIFHOTO BEIOOPA MPUHIIHIIA HAJIAIKH
OTIEIbHBIX YCTPONCTB U MOACUCTEM DJIEKTPOHHOH YacTeit
MEXaTPOHHBIX ¥ POOOTOTEXHUYECKUAX CUCTEM

YMeTh: BEIONpPATh TEXHOJIIOTHIECKOE 000pyIOBaHUE IS
IPOU3BOJCTBA [IEYATHBIX IUIAT JJIS OTACIBHBIX YCTPOHUCTB
HOJICHCTEM JICKTPOHHOI 4acTH MEXaTPOHHBIX U
POOOTOTEXHUUECKHX CUCTEM

Brnanets: HaBBIKaMU IIPOU3BOACTBA MEYATHBIX IUIAT HA
MPOCTEHIIIEM TEXHOJIOTHIECKOM 000pYAOBAHUH IJIs
OTAETBHBIX YCTPOWUCTB U MOJCHCTEM 3JIEKTPOHHON 9acTh
MEXaTPOHHBIX U POOOTOTEXHUIECKUX CHCTEM

OIIK-11 Crocoben
pa3pabaTbIBaTh U
TIPUMEHSTh
ITOPUTMBI U
COBpPEMCHHEIC
uudpossie
NpOorpaMMHBbIE
METO/Ibl PACUETOB U
MIPOEKTUPOBAHUS
OTICJIBbHBIX
YCTPOUCTB U
MTOJICHICTEM
MEXaTPOHHBIX 1
POOOTOTEXHUIECKHUX
CHCTEM C
HCTIOJIb30BaHUEM
CTaHIAPTHBIX
HUCIIOJIHUTCIIbHBIX U
YIIPaBIIIOIIUX
YCTPOWCTB, CPEICTB
aBTOMATHUKH,
HU3MEPUTENBHOU U
BBIYUCITUTEIEHON
TEXHUKH B
COOTBETCTBUH C
TEXHIYECKUM
3a[JaHHEM,
pa3pabaTbIBaTh
uudpossie
aJTOPUTMBI U
NIPOTPaMMBbI
yIIPaBJICHUSA
POOOTOTEXHUIECKHUX
cUcTeM

OIIK-11.2 Pa3pabatsiBaeT u
MPUMEHSIET AITOPUTMBI U
COBpPEMCHHBIC II(PPOBHIC
MPOrpPaMMHBIE METOABI IPU
MPOEKTUPOBAHUU
WCIIOJTHUTENBHOU YacTu
MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM

3HaTh: OCHOBHBIE TAPAMETPHI, XapaKTEPUCTUKH, YCIOBHbIC
rpadudeckre 0003HAYCHHUS ITCKTPOHHBIX IPHOOPOB U
YCTPOMICTB; CXEMbl OCHOBHBIX THUIIOB YCTPONCTB!
BBITIPAMUTEIIEH, THIIOBBIX YCUIMTEIBHBIX KACKaJOB U
TeHEPaTOPOB, METOIBI pacyeTa OCHOBHBIX aHAJIOTOBBIX

U (POBBIX YCTPOWUCTB, METOMKY CXEMHOH peann3aiin
AKTHBHBIX (PMIIBTPOB 1 KOMOMHAIIMOHHBIX JIOTHYECKHUX
YCTPOMCTB, OCHOBHBIE BO3MOKHOCTH CHCTEM
CXEMOTEXHUYECKOT0 MOJICIIUPOBAHHS, HA3HAUCHHE OCHOBHBIX
N3MEPUTCIIbHBIX HpI/IGOpOB, CXEMbI TUITOBBIX 3KCIICPUMEHTOB
1 METOAUKY UX MPOBCIACHNSA, OCHOBHBIC I/IH(I)OpMaHI/IOHHLIe
pecypchl 0 3IEKTPOHHBIM MPHOOPaM 1 yCTpoiicTBaM

YMeTb: BEIOHpATh 31€KTPOHHBIE TPHOOPHI IJI THUIIOBBIX CXEM
9JIEKTPOHUKU, IPOU3BOIUTE PACUET BBIIPSIMUTEIEH,
MPOCTEHIINX YCUIIUTENEH, aKTUBHBIX (DUIIBTPOB, TUIIOBBIX
I(POBBIX CXEM, OCYNIECTBISTh HATYPHOE ¥ KOMITBIOTEPHOE
MOJICTIMPOBAHNE 3THX YCTPOWUCTB, pabOTaTh CO CIIPABOYHOM
JIUTEPATypOH, IPUMEHATh CHCTEMY CXEMOTEXHUYECKOTO
MOJIEIUPOBAHMS IJIsl PEIICHUS PACUETHBIX 33134 U
MIPOBEACHUS BBIUHACIHUTENIBHBIX KCIEPUMEHTOB

Biagers: MeToaMu pacueTa OCHOBHBIX TUIIOBBIX CXEM,
METOAMKOH KacKaJHOW peann3aliil aKTUBHBIX (PUIBTPOB,
IPOCTEHIIUMHU IPUEMAMHU KOMIIBIOTEPHOI'O U HATYPHOI'O
9KCIEPUMEHTAIbHOTO UCCIIEI0BAHUS 3JIEKTPOHHBIX
YCTPONCTB; HaBBIKAMH KOMIIBIOTEPHOT'O aHAIIN3a
9JEKTPOHHBIX YCTPOMCTB C HOMOILBIO CHCTEMBI
CXEMOTEXHUYECKOT0 MOAECTUPOBAHUS

OIIK-12 Cmocoben
Yy4acTBOBAaTh B
MOHTaXe, HaJlajKe,
HACTPOMKE U craye
B OKCIUTyaTallHIo
OTIBITHBIX 0OPA3IOB
MEXaTpPpOHHBIX U
POOOTOTEXHUIECKHUX
CHUCTEM, UX
MIOJICUCTEM U
OTJIENBHBIX
Moxyei

OIIK-12.1 IIpousBoaut
MOHTaX, HAJTaJAKy 1
HaCTPOMKY 3JIEKTPUUECKOUN 1
3JIEKTPOHHOU yacTei
MEXaTPOHHBIX CUCTEM U
POOOTOTEXHUUECKHUX CUCTEM

3HaTh: IPUHIUIIEI MOHTA)KA M HAJNAJKH TUIIOBBIX aHAJIOTOBBIX
1 IU(POBBIX YCTPOMUCTB, BXOISAIINX B COCTaB OTAEIBHBIX
YCTPOMICTB U NOACUCTEM JIEKTPOHHOM YaCTH MEXAaTPOHHBIX U
POOOTOTEXHUYECKHUX CHCTEM C MCIOIb30BaHHUEM
CTaH/IapPTHBIX UCIIOJIHUTENBHBIX U YIPABISIOUIUX YCTPOUCTB,
CPEJCTB aBTOMATHKH, U3MEPUTENIbHON TEXHUKHU

‘YMeTb: IPOU3BOAUTH PacueT U 3KCIIEPUMEHTAIbHOE
HCCIIeTI0BaHHUE THITOBBIX AaHAJIOTOBBIX U H(POBBIX CXEM,
BXOJSILIIUX B COCTaB OTAEIbHBIX YCTPONCTB U NOACUCTEM
AIIEKTPOHHOH YacTell MEXaTPOHHBIX U POOOTOTEXHIMUYECKUX
CUCTEM C UCIIOJIb30BAHUEM CTAHIAPTHBIX UCIIOJHUTEIIBHBIX U
YIOPaBIAIOIUX YCTPOICTB, CPEACTB aBTOMATUKU U
U3MEPUTENIBHON TEXHUKHU

Bragers: HaBBIKAMH MOHTAXa M HAJAIKW THIIOBBIX
AQHAJIOTOBBIX M MU(POBBIX YCTPOUCTB, BXOSAIINX B COCTaB
OTJENBHBIX YCTPOHCTB M MOJCHCTEM JIEKTPOHHON YacTH
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHCTEM C
UCTIONIb30BaHUEM CTaHJAPTHBIX UCTIOTHUTENbHBIX U
YIPaBIAIONUX YCTPOICTB U CPEACTB ABTOMATUKU




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Kon HaunmeHoBanue pa3ie/ioB, TeM M BUA0B padoT C Hacwt M:Q“ﬂ';i‘::ﬁi
eMeTP Jlex Hp JIa6 cp I?OMHeTeHIIl/ll/l
1.0 | Pasmen 1. DieKTpOHHBIE IPHGOPHI.
1.1 | DnexkTpoHMKa KaK OTpacib HAyKH M TEXHUKH. XapaKTepUCTHKA OTIK-9.1
OCHOBHBIX HAIpaBJICHUH TEXHUYECKOW IIIEKTPOHUKH. J{HOJBI: ’
N 5 2 2 4 | OIIK-11.2
BOJIbTaMIIepHas xapakrepuctuka (BAX) nuona u e€ ornmune
OIlK-12.1
ot BAX p-n-nepexona. OCHOBHBIE TapaMETPHI THOJOB.
1.2 | BepsiMuTenbHbBIE, YHUBEPCAJIBbHBIE W HMMITYJILCHBIE JUOIBI.
CrabumtpoHsl u crabuctopsl. TyHHENIbHBIE W OOpaleHHbIC OIIK-9.1
muoabl.  Bapukambl, TepMOIUOIBI, TeH30aUOJbI. Ob0nacTu 5 2 2 4 OIIK-11.2
NpUMEHeHust JauojoB. [Ipocreiime cxembpl Ha JHOIAX: OIlK-12.1
BBINIPSIMATENH, YMHOXHUTEIH, OTPAaHUINTEIH.
13 JlabopatopHnast padota Ne 1. «lMccnenoBanne xapaKTEpUCTHK 5 2 2 001_1[115 -19i12
MOJYIIPOBOJHUKOBBIX JIMOJIOB M YCTPOWCTB HAa UX OCHOBE» OIK-12.1
14 bunonsipusie tpansuctopsl (bT): mpunmun pabote;, BAX, 5 2 2 OOI'IFIE _191'12
OCHOBHbIE YPaBHEHHSI, PEKUMBI pabOThI, TapaMETPBI. OIK-12.1
15 OIIK-9.1
g%iopaTopHaﬂ pabota Ne 2. «VcchnemoBaHre XapaKTEPHUCTHK 5 2 2 OIK-11.2
OIIK-12.1
1.6 | ITonesbie Ttpamsuctopel (IIT): mpuHmEm paboter, BAX,
OCHOBHBIC  ypaBHCHHS, pPEKUMBI pabOTH, MapaMeTpHl. OIIK-9.1
Tupucropsl AWONHBIE W TPHOAHBIC, WX Ha3HAUCHHE U 5 2 2 | OIIK-11.2
knaccupukanusa. [lpuammm  pabotel, BAX, ocHOBHBIE OIlK-12.1
mapaMeTpsl, MPOCTEHIITIE CXEMBI Ha THPHUCTOPAX.
1.7 OIIK-9.1
oo poors 30 3. ecerovame g | 2 |2 o
pretopa u ymp P OIK-12.1
1.8 OIIK-9.1
Jl_IIz:lr6»opaTopHas1 pabota Ne 4. «McciaenoBaHue XapaKTEPUCTHK 5 2 5 OIMK-11.2
OIlK-12.1
2.0 | Pazaen 2. AHAJIOTOBBIE 3J€KTPOHHbIE YCTPOIicTBA.
2.1 | O6me moHATHS 00 3JIEKTPOHHBIX ycuiauTessax. OCHOBHBIC
napameTpel ycunuteneid. Kackag mo cxeme ¢ o0mum OIIK-9.1
smuTTepoM. Kackajg ¢ oOmmM KOJIIEKTOpOM (3MHUTTEPHBIN 5 2 4 6 OIIK-11.2
MoBTOpHUTENH). CpaBHUTENbHASI XapaKTEPUCTHKA KacKajoB Ha OIlK-12.1
BT
2.2 | ITnddepenunansHplii Kacka(: MPUHIKI PabOThI, KOIPPHUIHEHT
. OIIK-9.1
yemnenus. CundasHblii curHan u ero nopasienue. OOnacTb
5 2 2 4 | OIIK-11.2
npuMeHeHuss  audhepeHImanbHBIX  KackamoB.  Kackasbsl
. OIlK-12.1
YCUJICHUSI MOIITHOCTH. Y CUJIUTENIbHBIN Kackaj Ha [1T
23 JlaGopatopnast pabora No 5. «MccrnenoBaHue CxeMsl OIK-9.1
K140V 1> 5 2 2 | OIIK-11.2
OTEPAIMOHHOTO YCHIIUTES y OIK-12.1
24 | ObpatHas cBs3p B ycwmmuremsix. OTpumarencHas u
NOJOKUTENbHas cBsi3M. Omnepanuonusle ycunurtenun (OVY):
OCHOBHbIE napameTpsl u obnactu MPUMEHEHHSI. OIK-9.1
WuBepTupyromuii 1 HEMHBEPTUPYIOUINHA YCHIIUTETH Ha Oase '
5 2 4 6 | OIIK-11.2
OVY.  AmnanoroBple  OIEpalMOHHBIE  IpeoOpa3oBaTeu:
. OIIK-12.1
cymmarop, audQepeHIraIbHbli  YCHIUTENb, HWHTErPaTop,
muddepennmarop. ['eHepaTopsl CHHYCOMIATBHBIX KOJeOaHUH
Ha 6aze OY
25 OIIK-9.1
JOTE;iopaTopHaﬂ pabota Ne 6. «MccnenoBanue cxeM Ha OCHOBE 5 2 5 OITK-11.2
’ OIK-12.1
3.0 | Pasuen 3. AMnyJabcHbIE 3JIEKTPOHHbIE YCTPOIiCTBA.
3.1 | HeympaBnsiemple aHaJOTOBBIC KJIFOYM H  YIpPaBISIEMEIE. OTIK-9.1
[puHuMD paboThl TPAH3UCTOPHOTO KIIIOYA HA MPUMEPE CXEMBI '
5 2 2 4 | OIIK-11.2
¢ obumM smutTepoM. KillouM Ha TOJIEBBIX TPaH3HMCTOpaX.
OIlK-12.1
['eneparopbl HMMIYJIBCHBIX CHIHAJIOB: MYJbTHBHOPATOPBI,




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma *Kon
Kon HaunmeHoBanue pa3ie/ioB, TeM M BUA0B padoT Hacwt HRKATOPA
Cemectp Jex | Tip | Jla6 | CP 1?00;:[2:(::““:“
TeHEPaTOPHI JIMHEIHO-U3MEHSIOIIET0Cs HarpspKeHHUS.
KommnapaTopsl, Tpurrepsl, 0OAHOBUOPATOPHI, TANMEPHI.
3.2 JlabopatopHnast padota Ne 7. «lccnenoBanne XapaKTEpUCTHK OIIK-9.1
o 5 2 2 | OIIK-11.2
AQHAJIOTOBBIX KOMIIAPATOPOB HAIPSKEHUSD) OIK-12.1
4.0 | Pasaen 4. [lugposble 31eKTPOHHBIE yCTPOiicTBA.
4.1 | OcHOBHBIC MOHSATHS ANTeOPHI-TOTUKHU. JIoTHUECKHe 3NEeMEHTHI
N, WM, HE. MukposieKTpoHHas pealn3auus JOTHYEeCKUX OIK-9.1
anemeHToB: Texuoyormu TTJI, TTJI, KMOIIL. O630p '
. 5 1 1 6 | OIIK-11.2
KOMOHMHAIIMOHHBIX YCTPOWCTB W IIOCJIEJOBATEIbHOCTHBIX OIK-12.1
ycrpoiicTB. OCHOBHBIE TOHATHSL 00 aHanoro-mudpoBBIX U '
1dpoaHatoroBeix npeodpazoBaTese.
4.2 OIIK-9.1
JlabopatopHnas pabota Ne 8. «MccnenoBanue nupPOBBIX CXEM) 5 2 2 | OIIK-11.2
OIlK-12.1
4.3 Jlabopatoprass pabora Ne 9. «lMccnemoBanme aHaNOro- 5 1 3 (())1%5- _191'12
IUPPOBHIX U MU(YPOAHAIOTOBBIX IPeoOpa3oBaTENICH» OHK-12I1
dopma MPOMEKYTOUHOH aTTECTANN — 3a4eT 5
OIIK-9.1
Kypconas pabdota 5 36 | OIIK-11.2
OIIK-12.1
Htoro vacos (6e3 yuéTa 4acoB Ha IMPOMEKYTOUHYIO 17 |17 | 17 | 93
aTTeCTaIlUIo)

5 ®OH/] OLIEHOYHBIX CPEJICTB JJIsl IPOBEJEHUS }
TEKYIIETO KOHTPO.JIS1 YCIEBAEMOCTH M IMTPOMEKYTOYHOM
ATTECTALIMM OBYYAIOIUXCS MO JUCHMUIIINHE

(DOHI[ OLICHOYHBIX CPEACTB JJIAd MPOBECACHUA TCKYIICTO KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘-IHOf/’I aTTecTalnnun
1o aucuuIuinHe oopmileH B Bue npuiioxeHust Ne 1 k paboueit mporpamMme AUCHMIUIMHBI M Pa3MELICH B AJIEKTPOHHON
HH(POPMAIIMOHHO-00Pa30BaTEIILHON Cpejie Y HUBEPCUTETA, JOCTYITHON 00yJaroneMycCsl Yepe3 ero JUUHBINA KaOuHEeT

6 YHEBHO-METOANYECKOE U TH®POPMAIIMOHHOE OBECIIEYEHHE

JUCHMUIIIAHBI

6.1 YueOHas auTeparypa

6.1.1 OcHoBHas JIUTEpaTypa

Kon-Bo 3k3.
Bubmmorpadudeckoe onucanue B Oubnmoreke/
OHJIAWH
6.111 Jlycrenbepr, I'. E. Onekrponuka : yueb.-metoz. mocobue / I'. E. JIyctenbepr. 145
o Upkyrcxk : UpI'VIIC, 2020. - 130c.
Jlyctenbepr, I'. E. MeTonuueckne yka3aHus K BHIIIOJTHEHUIO KOMITBIOTEPHBIX

nabopaTopHBIX PaboT MO AUCHHUIUIMHE "DIEKTPOTEXHUKA U DJIEKTPOHUKA" B Cpeie

6.1.1.2 - . 96

Multisim 7 :/ ®enep. areHTCTBO X.-1I. TpaHcIl., UpkyT. roc. yH-T myTei coo01L..
Hpxyrck : UpI'VIIC, 2009. - 40c.
BypxoB A. T. DnexTpoHHas npeoOpazoBaTeIbHas TEXHUKA | yUCOHUK AT BYy30B
6.1.1.3 KeJIe3HOJOPOXKHOTO TpaHcmopTa : B 2-X 4. / A. T. Bypkos. Mocksa : YMI] XX/T, 85
2015. - 307c.
6.1.2 JlonoJHuTEIbHAS JUTEPATYypa
Kon-Bo 3k3.
bubnnorpaduueckoe onucanue B Onubnmoreke/
OHJAWH

Umxma, C. H. DnekTpoHHKa 1 MUKPOCXEMOTEXHHUKA : yuel. mocodue /st By30B XK.-

6.1.2.1 1. tpancn. / C. H. Ymwkma. M. : YMI] o o6pa3zoBaHuio Ha X.-A. TpaHcL., 2012. - 23

358c.

WBanos, 1. . DnexTpoTexXHUKa 1 OCHOBHI 3IEKTPOHUKH : yaeOnuk / U. U. MBaHoB,

6.1.2.2 I'. U. Conoeses, B. 5. ®ponos. — Uz, 7-e, mepepad. u qom. — CII6. : Jlaus, 2012. 26

— 735 ¢. — TekcT : HenoCPeACTBEHHbIH.




Onextponnka . — Bosorna : Bol'Y, 2017. — Y. 1. — 75 ¢. — URL:
6.1.2.3 https://e.lanbook.com/book/171261 (nara obpamenus: 18.03.2026). — Texkcr : Omnnaitn
9JEKTPOHHBIIL.
6.1.3 YueOHO-MeTOAUYECKHE PAa3PA0OTKH (B T. Y. VI CAMOCTOSATEIbHOI pa0doThl 00y4aIOIINXCH)
Kon-Bo 3Kk3.
Bubmmorpadudeckoe onmcanme B Oubnmorexe/
OHJIAWH
Aragonos, B.M. Meroauyeckue ykasaHnus 1o u3ydeHuro qucuumiisl 51.0.35
DJIeKTPOHHBIE YCTPOHCTBA MEXATPOHHBIX U POOOTOTEXHUYECKUX CUCTEM I10
6.1.3.1 HarpasJeHuro nmoarotoBku 15.03.06 MexaTpoHuKa U poOOTOTEXHUKA, TPODUITH Omnnaiin
R MexaTpoHHbIe cicTeMBbl Ha Tpancnopte / B.M. Aragounos ; UpI'VIIC. — UpkyTck :
UpI'VIIC, 2025. — 17 ¢ - Texkcr: anexTponHsii. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_69668 1484 2026 1 signed.pdf
6.2 Pecypchbl nH(pOpMaIMOHHO-TEJIeKOMMYHHKAINOHHOI ceTn «UHTepHET»
6.2.1 OnexTpoHHO-O0ubIMoTeuHas cucreMa «/3mgarenscTBo JlaHby, https://e.lanbook.com/
6.2.2 DIeKTpOHHO-OHOIMOTEeHAs CIicTeMa «Y HUBEpCUTETCKass OnOnInoTeka oHany, https://biblioclub.ru/
6.2.3 Hayunas snektponHas 6ubnuoteka «KubdepJlennnka» — https://cyberleninka.ru/
6.3 IIporpamMHoe o0ecnieuenne 1 HHPOPMAIHOHHbIE CIIPABOYHBIE CHCTEMBbI
6.3.1 bazoBoe nporpamMmMHoe o0ecrieueHue
6311 Microsoft Windows Professional 10, rocymapctBeHHblli KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6312 g/iicrosoft Office Russian 2010, rocymapctBerHsi KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 F_oxitReade_r, cBOOOIHO pacmpocTpaHseMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
o viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOOmHO pacmpocTpaHseMOoe TMpPOrpaMMHOE  OOecreucHHe
6.3.14 . .
https://get.adobe.com/ru/reader/enterprise/
SAunexc. bpaysep. IlpukmagHoe mporpamMMmHOe obOecnedeHne ooOmero HasHaueHws, OducHble
6.3.1.5 MIPUJIOKCHUS, JTUIICH3HS — CBOOOIHO pacpoCTpaHsIeMoe MporpaMMHOe obecrieueHue o jiuieH3uun BSD
License

6.3.2 Cnenuaiu3upoBaHHOE IPOrPAMMHOe o0ecreyeHHne

6.32.1 | Multisim education 16.0, rorosop ot 06.06.2017 r. Ne 31705062861

6.3.3 UndopManiuoHHbIe CIPABOYHbIE CHCTEMbI

6.3.3.1 ‘ He npenycMoTpeHst

6.4 HpaBOBble U HOPMATHUBHbIC JTOKYMEHTBI

6.4.1 ‘ He npenycMoTpeHb!

7 OMACAHUE MATEPUAJILHO-TEXHUYECKOM BA3BI,
HEOBXOJUMOIi )11 OCYIECTBJEHHUSI YYEBHOI'O MPOLIECCA
MO JUCHUILIMHE

Kopnyca A, b, B, T, I, E UpI'VIIC naxonstcs no aapecy r. Upkyrck, yia. UepHsimeBckoro, . 15;
kopnyc JI UpI' VIIC naxoautcsa — no aapecy r. Upkyrck, yiu. JlepmonTosa, a.80

VYuebnast ayauropust J{-218 uis npoBeieHHs ISKIIMOHHBIX U ITPAKTHYECKUX 3aHATHH, 1a00paTOpHBIX padoT,
IPYIIIOBBIX M MHIUBHIYAIBHBIX KOHCYJIBTALU, KypCOBOTO ITPOSKTUPOBAHHUS (BBITIOJIHEHHUS KYPCOBBIX

2 paboT), TeKyIero KOHTPOJIS U MPOMEKYTOUHON arTecTanui. OCHOBHOE 000pY0BaHHE!
CreMaIn3npoBaHHas MeOellb, MyJIbTUMEINAIPOEKTOP, 3KpaH, (HOyTOYK nepeHoCcHoM). st mpoBeneHus
3aHATUI NMEIOTCs yueOHO-HATISIHbIE NOCO0Ms (TIPE3eHTAINH, TUIAKATHI).

VYuebnast ayauropust J[-219 i npoBeneHus ISKIMOHHBIX U ITPAKTHYECKHUX 3aHATHH, 1a00paTOpHBIX padoT,
TPYINOBBIX U MHAWBUIYaIbHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOSKTUPOBAHUS (BBIIOIHEHHST KYPCOBBIX

3 paboT), TEKyIIero KOHTPOJISI K MPOMEXYTOUHOH arrecTaruu. OcHOBHOE 000pyI0BaHuE:!
crienaIn3upoBaHHas MeOeib. st MpoBeJeHUS 3aHATHIH UMEIOTCST y9eOHO-HaTIISAHbIE II0CO0ns
(pe3eHTaLH, TIIIaKATHI).

Jlaboparopus I'-120 «DyekTpoTexXHUKA, STEKTPOHNKA U CXEMOTEXHUKAa JIJIsl TIPOBEACHUS JTEKIIMOHHBIX U
NPaKTHYECKUX 3aHATHUH, 1Ta0OpaTOPHBIX paboT, IPYIIIOBBIX U MHANBUIYaIbHBIX KOHCYJIbTAIUH, KYPCOBOTO
MPOEKTHUPOBAHHUS (BBIMOJHEHUSI KYPCOBBIX Pa0OT), TEKYIIEro KOHTPOJIS U MPOMEXYTOUHOMN aTTeCTalUK

4 OcHOBHOE 000py/I0BaHKE: CIIELMAIN3UPOBaHHast MeOenb. J{i1s npoBeaeHNs 3aHATHIT HMEIOTCs ydeOHO-
HarJIsAHbIe TocoOust (TIpe3eHTanuy, makartsl). JlaboparopHoe padbouyee mecto NI ELVIS II Bazic Bundl,
HOyTOYK DEPO VIP C85010 T5850/GDDR2/T120G/DVD+RW, Crenn «[IpombInuieHHAS 3JI€KTPOHUKAY,
Ocummnorpag GOS-620, I'eneparop I'-6-43, ITpubop MY-99, ITpubop K-505.

Yuebnas aynutopus I'-123 s npoBeneHns TEKINOHHBIX U IPAKTHYECKHUX 3aHATHIL, 1a00paTopHBIX padoT,
TPYINOBBIX U HHAWBUYaIbHBIX KOHCYJIBTAIMH, KypCOBOTO NIPOESKTHPOBAHHMS (BBIITOJIHEHHS KypPCOBBIX

5 paboT), TeKyIIero KOHTPOJIS ¥ MIPOMEXYTOUHOH aTTrecTanun. OCHOBHOE 000pYy/I0BaHHE:
crienaIn3upoBaHHas MeOeib. [t poBeJeHNs 3aHATHIH UMEIOTCST y4eOHO-HaTrIISAHbIE IT0CO0ns
(pe3eHTaINH, IIJIAKATHI).




TTomereHus I CaMOCTOSATENBHON pabOThI 00YJAIOIIMXCS OCHAIEHBI KOMITBIOTEPHON TEXHUKOH,
MOJKJIFOUEHHON K HH(OPMAIIMOHHO-TEICKOMMYHUKAIIMOHHOH ceTu « HTepHeT», U 00eCIeueHbI TOCTYIIOM B
JNEKTPOHHYI0 HHPOpPMAMOHHO-00pa3oBaTenbHyto cpeay Upl YIIC. [TomemeHus 11 caMOCTOSTEIbHON

6 pabOoThI OOYUAIOIIUXCS:

— YHTAIBHBIC 3aJIBI;

— y4eOHbIe 3abl BEIUUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— TIOMEIIEHHS U XPaHEeHUS B IPOPIIIaKTHYECKOT0 00CITyKUBaHHs yaeOHOTo 000opynoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA JJIAA OB YYAIOIIUXCA
11O OCBOEHMIO TN CHUMIIJIMHBI

Bun yue6HO#H

ESITOILHOCTH Opraanzanus yaeOHOH IesSITeTbHOCTH 00y4Jaromerocs

Jlekumst (ot matmHCKOrO «lection» — dYTeHHWE) — BHI ayJUTOPHBIX YYEOHBIX 3aHSITHH.
Jlexnus: 3akimanplBaeT OCHOBBI HAYYHBIX 3HaHUI B CHCTEMATH3UPOBAHHOMH, MOCIENOBATENBHOM,
0000mIeHHON (hopMe; pPaCKPHIBACT COCTOSHHE M TIEPCIIEKTHUBBI PA3BUTHS COOTBETCTBYIOIICH
o0nacTn HayKM W TEXHHKH; KOHLECHTPHUPYET BHUMAHHE OOYdYarOIIMXCS Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIIPOCAX; CTUMYJIUPYET TO3HABATEIbHYIO aKTHBHOCTH 00YJaOIINXCSI.

Bo Bpems NeKIMOHHBIX 3aHATHH OOYYAIOIIMICS IOKCH YMETh CKOHIIEHTPHUPOBATH
BHUMaHHE Ha HM3Y4aeMbIX IPOOJIEMax W BKIIOYWTH B pabOTy BCe BHABI MAMSTH: CIOBECHYIO,
00pa3HyI0 U MOTOPHO-JBHUraTeNbHy0. )11 3TOro Bech MaTepuall, u3jaraéMblil IpernoiaBareiem,
oOydarolieMycsi HEOoOXOAMMO KOHCHEKTUpOBaTh. Ha MONSIX KOHCHEKTa CclenyeT IoMedaTh
BOIPOCHI, BbIACIICHHLIC o6yqa}ou11/1Mc>1 JJId KOHCYJIbTallMK C TpCrnoaaBaTeIEM. BI)IBO,HI)I,
Jlexknus MOJIyYCHHBIC B BUJIC POPMYII, PEKOMEHIYETCS B KOHCIICKTE MO TYCPKUBATh UIIA OOBOJUTH PAMKOIA,
4yToOBl JIydllle 3alOMHHANNCH. [lOJIE3HO COCTAaBUTh KpaTKUil CIPAaBOYHMK, COZIEPIKaIHi
OTIpeieTICHUs] Ba)KHEHIINX MOHATHH Jeknuu. K KaXXIoMy 3aHATHIO CieayeT pa3oOpars MaTeprall
npeaplaymed seknuu. M3ydas Matepuan mo y4eOHHWKY WM KOHCIIEKTY JIEKLIHH, clemyet
MEPEXOANTH K CIEAYIONIEMY BOMPOCY TOJIBKO B TOM CIydae, KOrJja XOpOIIO YCBOEH MPEabL Iy
BOIIPOC. Psi11 BONPOCOB TUCIUIIIMHBI MOXKET OBITH BBIHECEH Ha CAMOCTOSITEIbHOE H3yueHHe. Takoe
3a7aHue TpeOyeT ONepaTHBHOTO BHIOIHEHHUS. B KOHCIIEKTe JIeKIMi HEOOXOMMO OCTaBUTh MECTO
JUISL OCBEICHUS YIOMSHYTBIX BONpocoB. O003HAYMTH BONPOCHI, TEPMHUHBI, MaTepual, KOTOPbIA
BbI3BIBACT TPYAHOCTHU, IOMETUTH U NONBITATHCA HaWTH OTBET B peKOMeHﬂyeMOﬁ JaTepartype. Ecmu
CaMOCTOSTENILHO HE yJaeTcsi pa3o0paThcs B MaTepuae, To Heo0X0auMo chopMyIMpOBaTh BOIIPOC
1 33/1aTh NIPETOAABATEII0 Ha KOHCYJIBTAINH, HA IPAKTUYECKOM 3aHITHU

[MpakTryeckoe 3aHATHE — BUJ ayJUTOPHBIX y4eOHBIX 3aHITHI, eJIeHaNpaBiIeHHas hopma
OpraHM3aly y4eOHOTO Mmporecca, MPH pean3alui KOTOpOol 0OyJaronirecs 1o 3aJaHuio U 10J
PYKOBOJCTBOM IIPENOJABaTesl BBIIOJIHAIOT IpakThdyeckue 3ajganus. Ilpaktudeckue 3anaHus
HampaBJIeHbl Ha YTIIyOJeHHWE HAyYHO-TCOPETHUECKUX 3HAHWHA M OBJAJEHHE OIpeeIeHHBIMU
MeTOoJaMU paboTHl, B Mpoliecce KOTOPHIX BBIPaOATHIBAIOTCS YMEHHS M HABBIKH BBITIOJHEHUS TeX
WIN HMHBIX yueOHBIX JeWcTBHMH B naHHOW cdepe Hayku. [IpakThueckue 3aHATHS pPa3BUBAIOT
HayYHOE MBIIUIEHHE M Peub, MO3BOJIIOT MPOBEPUTH 3HAHUS OOYUYAIOMIMXCS, BBICTYMAIOT Kak
CpEeICTBa ONEepaTHUBHOIN 0OpaTHOH CBSA3H; LETb MPAKTUUECKUX 3aHATHH — YIIIyONIsaTh, paCIIUPATS,
JIeTaTM3UPOBaTh 3HAHMS, ITIOJydeHHBIE Ha JICKIMH, B 000OIIEHHOW ¢opMe M coJelcTBOBAaTh
BBIPabOTKE HaBBIKOB MPO(ECCHOHAIBHON eITeILHOCTH.

Ha mnpaktudecknx 3aHATHSX MOJPOOHO paccMaTpHBAIOTCS OCHOBHBIE  BOMPOCHI
JVMCIUTUIMHBI, pa30MpatoTcss OCHOBHBIE THUITHI 3a1a4. K KakJOMy MPaKTHYECKOMY 3aHSATHIO CIIETyeT
3apaHee CaMOCTOSTENILHO BBHINONHUTH JOMAIIHEE 3aJaHHe W BBIYYHTh JIEKIIMOHHBIH MaTepuan K
crenyromei Teme. CucreMaTiuecKoe BBINOIHEHNE JOMAIIHNX 3aJaHnil 00s3aTeNIbHO U SBIISETCS
Ba)XKHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCIEITHOMY YCBOCHHUIO TUCHUIIIIHHBI

IIpakTuueckoe
3aHATHC

OCHOBHOH 1EeITBI0 TA0OPATOPHEIX Pa0OT SBIACTCS TEOPETUIECKOE 0OOCHOBAHUE, HATIISIHOE
W/WIA SKCIEPUMEHTAIBHOE ITOATBEPKICHUE /WM TMPOBEPKA CYIIECCTBEHHBIX TEOPETHYCCKUX
MOJIOXKCHUN (3aKOHOB, 3aKOHOMEPHOCTEH) aHajdM3 CYIISCTBYIONIMX METOIHWK U METOJIOB HUX
peammzauuu ¥ T.J. OHM 3aHUMAIOT NPEUMYIIECTBEHHOE MECTO NpU H3YYEHHH TUCUUIUINH
00s13aTeNILHOM YacTH M 4acTH, GopMUpyeMOl ydacTHUKaMU 00pa30BaTeNbHBIX OTHOIIEHUH bioka
1.

Hcxoas u3 nienu, coaepkaHueM JIabopaTOPHBIX padOT MOTYT OBITh:

- OKCTIEpUMEHTANIbHAS TIPOBEpKa (OPMYJI, METOJUK PacUeTa;

- IpPOBEICHNE HATYPHBIX N3MEPEHHH CBOHCTB, pab0YNX ITapaMeTPOB, PEKUMOB pabOTHI IIPH
TIOMOIIY JTA00OPATOPHOTO 000PYAOBAHHUS W/WIIH CTEHIOB U MaKETOB,

- O3HaKOMJIEHHE, aHAJIU3 U TEOPETUUECKHE BBIKIIAJAKH 110 YCTPOUCTBY, MPUHIUITY ASHCTBUS
U crioco0aM 00CTy)KHBaHUS alllapaToB, JeTajleid MallliH, MEXaHU3MOB, IPOIIECCOB, IIPOTEKAIOIINX
B HUX IIPU 3TOM U T.J.;

- HarsaHAs rpaduveckas WHTEPIpETalns YepTekel, cxeM, 0ObEeMHBIX TOBEPXHOCTEH U
T.J1., BOCOPOHM3BOJUMBIX C IIOMOMIBIO CHECIHATH3HPOBAHHOT'O MIPOTPAMMHOTO 00ECIICUCHHS;

JlabopaTopras
pabota




- MMHTAIMOHHOE MOJICJIMPOBAHUE MPOILECCOB, MPOTEKAIOUIMX B CIOXKHBIX XUMHYECKUX,
(U3NUECKUX, MEXaHMUYCCKUX, JICKTPUUCCKUX U MpP. 00BEKTAX;

- HaDSIOHOE NPEACTaBICHHME O paboTe MepcoHalla KOHKPETHON OpraHu3alid WIH
nonpaznaenenuss OAO «PXK/I» mocpencTBOM MOJICIMPOBAHUS ITATHBIX M BHEIITATHBIX CUTYAI[HHA
B BUPTYaJbHBIX CICIUATH3UPOBAHHBIX APM (aBTOMATH3HMPOBAHHBIX PAOOYUX MECT);

- YCTaHOBJICHUE W MOJITBEPXKICHUEC 3aKOHOMEPHOCTEH (MyTeM CpaBHEHHUS MPOBEICHHOTO
9KCIIEPUMEHTA U PACCUUTAHHBIX 3HAYCHUHN) U T.[I.;

- O3HAKOMJICHHE C METOJHMKAMHU MPOBEICHUSI YKCIIEPUMEHTOB, HATJISAHBIM YCTPOHCTBOM
CTEH/I-MaKeTOB H IIp.;

- YCTAaHOBJICHNE CBOWCTB BEIECTB, MX KAYECTBEHHBIX M KOJUYECTBEHHBIX XapaKTePHUCTHK;

- aHANM3 Pa3IMYHbIX XapPaKTEPUCTUK MPOIECCOB, B TOM YHCIIE MPOU3BOCTBEHHBIX M HHBIX
MPOLIECCOB;

- pacyeT MmapaMeTPOB PA3IUYHBIX SBICHUN U MPOIECCOB, CMOAEIMPOBATH KOTOPHIC HE
BO3MOJKHO B PEAJIbHBIX YCIOBUSAX (HAIPUMED, YPE3BBIYANHBIC CUTYAIUH U TIP.);

- HAOJIOZICHUE PA3BUTHS SIBJICHUM, POIICCCOB U JIP.

JlomyckaeTcs WHOE cojaep)kaHue 1abopaTopHBIX padoT, eciii 3TO OyAeT crocoOCTBOBATH
peanu3alyu 1enei u 3a71a4y TUCIUIUIHHBL 1 (JOPMHUPOBAHUIO COOTBETCTBYIOIIUX KOMITCTCHIIHUH.

[o xapakTepy BBIMOJHACMBIX JTa00PATOPHBIX PAOOT BO3MOMKHEI:

- O3HAaKOMHUTEJbHbIE pabOTBI, HCIONB3yeMble Ul  3aKPEIUICHUs  W3y4YCHHOI'O
TEOPETHYECKOTO MATEPUAIIBI;

- aHAJIMTHYECKUE PabOThI, UCTIONb3YEMbIC JUIS [TOIY4eHHs HOBOI HH(MOPMAIMK HA OCHOBE
(hopMann30BaHHBIX METOIOB;

- TBOpYECKHUE pabOThI, OPUCHTHPOBAHHBIC HA CAMOCTOSATEIBHBIN BHIOOD MOAXO/I0B PEIICHHS
3ajad.

[Ipexxae, 4eM NOPUCTYNUTh K J1a0OPATOPHBIM 3aHATHSAM, OOYYalOUIMMCS HEOOXOAUMO
MMOBTOPUTH TEOPETHUCCKUI MaTepuan mo TeMe pabothl. Kaxkaas maboparopHas paboTa ocHallleHa
MCTOANYCCKUMHU YKa3aHUSIMMU, pa3pa60TaHH1)1M1/1 npenogaBarte/isiMu, BEAYIMUMHA JUCHUIIIIMHY

CamocrosiTenbHast
pabota

OOydyeHne 1O  JIUCHUIUIMHE  «OJEKTPOHHBIE  YCTPOWCTBA  MEXAaTPOHHBIX H
POOOTOTEXHMYECKHX CHCTEM» IIPElyCMaTpHBacT AaKTUBHYIO CaMOCTOATENBHYIO padoTy
oOyuatomierocs. B paznmene 4 pabovell mporpamMbl, KOTOpbId HasbiBaeTcs «CTpykTypa
CoJiep)KaHHe JUCLUILIMHBI»Y, BCE Yachl CaMOCTOSATENbHOM pabOTHI pachmucaHbl 10 TeMaM |
BOIIPOCaM, a TaKXKe yKazaHa HeoOXxoquMas yueOHast TuTepaTypa: 00y4arouuics u3y4aeT y4eOHbIi
Marepuall, pa3dupaeT MpuMepsl ¥ peniaeT pa3HOypOBHEBbIEC 3a7ayi B paMKaX BBIIIOJIHEHHS Kak
00IIMX JOMaIIHUX 3alaHuH, TaK ¥ WHAMBUIYAIbHBIX JoMalHuX 3aaanuid (M/13) u npyrux Buaos
paboT, NMpeayCMOTPEHHBIX pabodell mporpaMMON NUCHUIUIMHBL. [Ipy BBIMOTHEHUH JOMAIIHUX
3aaHui oOydaromemycs ciexyeT OoOpaTHThCS K 3ajadaM, PEIICHHBIM Ha HpeAblIyIInuX
MIPAaKTHYECKUX 3aHATUAX, PEIICHHBIM JIOMAITHUM paboTaM, a Takke K IMpuMepaM, IPHBOANMBIM
nekropoM. Ecnm 3Toro Oyger HEZOCTATOUHO JUI BBIIIOJIHEHHS BCEH pPabOTBI  MOXKHO
JIOTIOJTHUTEIFHO BOCIOJIB30BAaThCSl YUEOHBIMH IIOCOOMSIMM, TPHBEICHHBIMH B pasnene 6.1
«Yuebnast nureparypa». Ecnm, HecMOTps Ha W3y4eHHbBI Marepual, 3ajJaHHe BBIIOJIHUTH HE
yaaeTcs, TO B 0053aTEIBHOM MOPSAKE HEOOXOIUMO NOCETUTh KOHCYJIbTAllMIO IIPerojaBaTens,
BEYILIEr0 PaKTUYECKUE 3aHITHS, W/UIH KOHCYJIBTAIIHIO JIEKTOPA.

JlomainiHue 3ajaHMs, WHIMBHIyaJlbHbIE JIOMAlllHME 3aJaHusi M Jpyrue palboThl,
IIPEeIyCMOTPEHHBIE paboyel mporpaMMon JUCIUIUIMHBI JOJDKHBI OBITH BBITTOJIHEHB! 00yYarOIINMCS
B YCTAQHOBJICHHBIC IPEIOJaBaTEIeM CPOKH B COOTBETCTBHHM C TPEOOBaHMAMH K O(GOPMIICHHIO
TEKCTOBOH U rpaduueckoil JokyMeHTaluu, chopMmynupoBaHHbiM B [lonoxenun «TpeboBanus k
0o opMIICHHIO TEKCTOBOH M rpaduieckoit JokyMeHTau. HopMOKOHTpOb)

Komruieke yueOHO-METOJUYECKUX MaTepUaloB 10 BCEM BHUJAM y4eOHOI JesTeNbHOCTH, IPEIyCMOTPEHHBIM paboueit
MIPOTpaMMO¥ AUCIMITIIMHEI (MOIYJIS), pa3MeIlleH B JIEKTPOHHOW HH(pOpMaAIIMOHHO -00pazoBaTensHoi cpeae Upl VIIC,
JIOCTYITHOU 00ydaromemMycs 4epe3 ero JUIHbIN KabuHeT




IIpuio:xxkenne Ne 1 k padoueid mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouHslx cpeactB  (POC) sBaseTcss COCTAaBHOM YacThl0 HOPMAaTHUBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3yIbTaTOB 00yueHHsI 3aJauaM Oyay1iel npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/T OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KJIFOYEBBIX MPUHIIUIIOB OILICHUBAHMUSL:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, MPEBBIIICHHE MHUHUMAIbHBIX  XapaKTEPUCTHUK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXKHAsI BBIPAKEHHOCTH XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIMYECKOM 00ECTIEUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET
AUCUMILIAHA.
IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumnuHa «3J1eKTPOHHBIE YCTPONUCTBA MEXATPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM)
y4acTBYeT B (POPMHUPOBAHUN KOMIICTCHIIUN:

OIIK-9. CiocobeH BHEAPSTh M OCBAaMBaTh HOBOE TEXHOJIOTHYECKOE 000pyA0BaHNE

OIIK-11. Criocoben pa3pabaThiBaTh M IPUMEHSTH aJITOPUTMBI M COBPEMEHHbIE IU(POBBIC
MpPOrpaMMHbIE METOJABl PACYETOB U MPOEKTUPOBAHHS OTIEIBHBIX YCTPOMCTB M TOACHCTEM
MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM C UCIIOJIb30BAHUEM CTAHJAPTHBIX HCIIOTHUTEIHHBIX U
YIOPaBISIOIUX YCTPONCTB, CPEACTB aBTOMATUKU, U3MEPUTEILHON U BHIYUCIUTENILHON TEXHUKU B
COOTBETCTBUM C TEXHHYECKUM 3aJ[aHUEM, pa3padarhiBaTh MU(PPOBHIC aITOPUTMBI M MPOTPAMMEBI
yIpaBieHUsI pOOOTOTEXHUUYECKUX CUCTEM

OIIK-12. CnocobeH yd4acTBOBaTh B MOHTaXE, HAJIAIKe, HACTPOHWKE H Caade B
AKCILTYaTaIUIO OMBITHBIX 00pPa3lI0B MEXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM, UX MOJCUCTEM U
OT/EJIbHBIX MOJIYJIEN

IIporpaMMa KOHTPOJIbHO-OLIEHOYHBIX MEPONPUATHIA o4Has popma o0yueHust
Haumenosanue Kon
HaumeHnoBaHue 011eHOYHOTO
KOHTPOJIHO- UHJMKaTopa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OLIEHOYHOTO JIOCTHKEHUS *
MIPOBEACHUSI *)
MEpOTNPHATHS KOMITCTEHIIHU
S cemecTp
1.0 Pa3gena 1. DaeKTpoHHBIE MPUOOPHI
ONeKTpOHMKa KaK OTPACIlb HAYKH
TEXHHUKH. XapaKTepUCTHKa
Teyuui rexsraccrcoH anexTpORIH OIK9.1 | Korenexr (mmcverto)
11 yi P ' OIIK-11.2 PasHoypoBHEBHBIC 3a1a4H
KOHTPOITb Jlmosl: BosIbTaMIepHast
.. OIlK-12.1 (3a1aHMsI/TTICBMEHHO )
xapakTtepuctuka (BAX) nnona u eé€
otnuune oT BAX p-n-nepexona.
OCHOBHBIE apaMeTpbl JHOJIOB.
BrimpsiMutensHble,
YHUBEpCAJIbHBIE U UMITYJIbCHBIE
o e, CTaOMIINTPOHBI U
. T
o e Do ONKS | Ko (e
12 KOH”i/Hi)HI) Te P MI: OB IT[eﬁilo 'I/IO II))I ’ OIIK-11.2 Pa3HOypoBHEBHIE 331241
p DMOZHOLL, AMOABI. OIlK-12.1 (3a1aHUA/TTUCEMEHHO)
OO6sacTé IPUMEHEHUS THO/I0B.
IIpocreiimue cxemsbl Ha TUOAAX:
BBITIPSIMUTEIN, YMHOKUATEIH,
OTPaHUYHTEIIH.
Jlaboparopnas pabota Ne 1. OITK-9 1
13 Texymuii «MccnenoBanre XapakTEPUCTUK OHK-li 5 JlaboparopHnas pabota
' KOHTPOJIb NOJIyIPOBOJIHUKOBBIX AUOAOB U OHK-lZI 1 (MMCBMEHHO/YCTHO)
YCTPOWCTB HAa MX OCHOBE '
b BT):
Texymuii HH;':HI’/III;[H]’;%;E;H%"Z;?I);’ICEIOBBIBE OTIK-9.1 Konenexr (michmeno)
14 KOH’ZH-E)HB P aB:eHI/I]};I) e>1<1/1’1vn)1 a’GOTH OIIK-11.2 PasHoypoBHEBHIE 3a/1aUH
p yp P p ’ OIIK-12.1 (3a1aHUS/TTUCEMEHHO)
rapameTpsl.
o JlaGopaTopHast padoTa Ne 2. OIIK-9.1 TaGopatopHas paGora
15 KOH’ZH-E)HB «HccnenoBanmne xapaKTepUCTHK OIIK-11.2 (nncnrl)wemlz of CIT)HO)
P BT» OITK-12.1 ‘
[Monessie Tpanzuctops (I1T):
npuHOun padotsl, BAX, ocHOBHbIE
. ypaBHEHHS, PSKUMBI PabOTBHI, OIIK-9.1 Koncnexr (nmucbMeHHO)
Texymumii
1.6 nmapaMeTpsl. THPHCTOPHI AUOIHBIE OIIK-11.2 Pa3HoypoBHEBHIE 3a/1aUH
KOHTPOJITh
U TPUOJIHbIE, UX Ha3HAYEHUE U OIlK-12.1 (3a1aHMSI/TUCBMEHHO )
knaccuukarus. [Tpuaimm
paboter, BAX, ocHOBHBIE




TapaMeTpsl, IPOCTEHIIINE CXeMBI
Ha TUPUCTOPAX.

1.7

Texymunii
KOHTPOJIb

Jlaboparopuas padora Ne 3.
«HccnenoBaHue XapaKTePUCTHK
TUPUCTOPA U YIPABIISEMOTO
BBITPSIMUTEIISD

OIIK-9.1
OIIK-11.2
OIIK-12.1

JlaboparopHas paboTa
(TTMCBEMEHHO/YCTHO)

1.8

Texymunii
KOHTPOJIb

JlaboparopHas padota Ne 4.
«MccnenoBanue XapaKTepUCTHK
IIT»

OIIK-9.1
OIIK-11.2
OIIK-12.1

JlaboparopHas paboTa
(TTMCBEMEHHO/YCTHO)

2.0

Paznen 2.

AHAJIOTOBBIE YICKTPOHHBIE YCTPOIiCTBA

21

Texymmii
KOHTPOJIb

OOmue MoHATHS 00 EKTPOHHBIX
yeunutensix. OCHOBHbIE
napameTpsl ycunureneil. Kackan
IO CXEeME C OOIIMM IMHUTTEPOM.
Kackaj ¢ o01mmM KoJIeKToOpoM
(SMUTTEPHBIH TOBTOPUTEID).
CpaBHUTENBHAS XapaKTEPHCTHKA
KackanoB Ha BT

OIIK-9.1
OIIK-11.2
OIIK-12.1

Koncnekt (mucsMeHHO)
Pa3zHoypoBHEBBIE 3a1aun
(3a1aHUS/TIUCHMEHHO)

2.2

Texymumii
KOHTPOJIb

JuddepeHnnanbHbINA Kacka:
MIPUHIUT Pa0oThI, KO3 PHUINEHT
ycunenus. CuH(pa3Hbli CUTHAT U
ero nogasieHue. O6macth
npuMeHeHns AudepeHITnaTbHBIX
KackaznoB. Kackampl ycuineHus
MOIIIHOCTHU. Y CUJINTENIbHBIN KacKal
Ha IIT

OIlK-9.1
OIIK-11.2
OIIK-12.1

KoHcnekT (TMChbMEHHO)

2.3

Texymumii
KOHTPOJIb

JlabopartopHas pabota Ne 5.
«MccrnenoBaHue CXeMBI
OTIEPALIOHHOTO YCHIIHTEIIS
K140Y A1»

OIIK-9.1
OIIK-11.2
OIIK-12.1

JlaboparopHas paboTa
(TTMCBEMEHHO/YCTHO)

24

Texymumii
KOHTPOJIb

OOpaTHasi CBS3b B YCHIIMTEISX.
OtpuuarenbHas U MOJIOKUTEIbHAS
cBs3u. ONepallioOHHBIC YCUITUTEIN
(OY): ocHOBHBIE TapaMeTpPHI H
00JIaCTH IPUMEHEHHUSL.
WuBepTupyromuii u
HEWHBEPTHPYIOIMH YCUIIUTEIN Ha
6aze OY. AHanorosble
olepalroHHbIe MPeoOpa3oBaTet:
cymmarop, aubepeHnuanbHbIN
YCUIINTENb, HHTETPATOP,
nuddepennuatop. ['eHepaTopbl
CHHYCOUJAJBbHBIX KoJieOaHUH Ha
6aze OY

OIIK-9.1
OIIK-11.2
OIlK-12.1

KoHcnekT (TMChbMEHHO)
Pa3zHoypoBHEBbIE 331a4n
(3a1aHUA/TMCEMEHHO)

2.5

Texymuit
KOHTPOJIb

Jlaboparopnas pabota Ne 6.
«HccnenoBanne cXxeM Ha OCHOBE
OoY»

OIlK-9.1
OIIK-11.2
OIIK-12.1

JlaboparopHnas pabota
(TTMCHEMEHHO/YCTHO)

3.0

Paznen 3.

HNmnyJibcHBIE 31eKTPOHHBbIE YCTPOICTBA

3.1

Texymuii
KOHTPOJIb

Heympapnsiemble aHanorossie
KIII0YM U ynpasisieMsle. [Ipuniun
paboTHI TPAH3UCTOPHOTO KITFOYa Ha
IIpUMEpPE CXEMBI ¢ 00IM
smurTepoM. Kinroun Ha moneBbIx
TpaH3ucTOpax. I'eHeparopsl
HMITYJIbCHBIX CUTHAJIOB:
MYJIBTHBHOPATOPHI, TEHEPATOPHI
JINHENHO-U3MEHSIOIIErocs
HanpspkeHus. Kommapatopsl,
TPUTTEPHI, OTHOBUOPATOPHI,
TaliMepBbl.

OIIK-9.1
OIIK-11.2
OIIK-12.1

Koncnexr (nmucbMeHHO)
Pa3zHoypoBHeBbIE 3a1aun
(3a1aHUS/TTUCEMEHHO)

3.2

Texymuii
KOHTPOJIb

Jlaboparopuas pabota Ne 7.
«MccnenoBanne xapaKTePUCTHK
AHAJIOTOBBIX KOMITApaTOPOB
HapsSOKCHUS

OIlK-9.1
OIIK-11.2
OIIK-12.1

JlaboparopHnas pabota
(TMCHMEHHO/YCTHO)

4.0

Pa3nea 4. [IudgpoBble 3J1eKTPOHHBIE YCTPOiicTBA




OCHOBHBIE TIOHSTHS AITeOPHI-
sioruku. Jlorndeckue 3nemeHThl U,
WJIN, HE. MukposnekTpoHHast
peanu3aiysi JOTH4eCKuX
aneMeHTOB: TexHonoruu TTJI,

. OIlK-9.1
41 Texyuunit TTIL, RKMOIL. O630p N OIIK-11.2 Koncnekt (mucesMeHHO)
KOHTPOITb KOMOMHAIIMOHHBIX YCTPOUCTB U
OIIK-12.1
TIOCIIEI0BATEILHOCTHBIX
ycTpoiicTB. OCHOBHBIC TIOHATHS 00
aHaJOTO-TI(POBHIX H
IU(ppPOaHaTIOTOBBIX
mpeobpa3oBareneil.
. OIIK-9.1
492 Texyrmmmii JlabopartopHas padota Ne §. OITK-11.2 JlaboparopHas paboTa
KOHTPOJIb «HccnenoBanne MUPPOBBIX CXEM» OIK-12.1 (TTMCBEMEHHO/YCTHO)
JlabopaTopnast padota Ne 9.
. OIlK-9.1
43 Texymuii «HMccnenoBanue aHaioro- OIK-11.2 JlaboparopHas paboTa
' KOHTPOJIb IU(PPOBHIX U IH(PPOAHATOTOBBIX ' (TTMCBEMEHHO/YCTHO)
o OIIK-12.1
mpeoOpa3oBaTenei»
Paznen 1. DnexkTpoHHbBIE MPUOOPHI. OIlK-9.1 Kypcosas pabora
ZITI;ZZA:;K}I;THOHH” Pa3nien 2. AnanoroBsie OIIK-11.2 (MMCBMEHHO)
B 3JIEKTPOHHBIE YCTPOKCTBA. OIIK-12.1 Kypcogast pabota (ycTHO)

Paznen 1. DnexkTpoHHBIE TPUOOPBI.
Pa3nien 2. AnasnoroBsie

N 3auer (cobecenoBanue)
9JIEKTPOHHBIE YCTPOIiCTBA.

[TpomexxyrouHas 3ayer - TECTUPOBaHKE
P YT Paznen 3. UmnynbCcHBIE P
aTTecTanus N (KOMITBIOTEpHBIE
JJIEKTPOHHBIE YCTPOWCTBA.
TEXHOJIOTHH)

Paznen 4. LludpoBeie 2neKTpOHHEIE
YCTPOMCTBA.

*d)opMa MMPOBCACHUA KOHTPOJIBbHO-OLCHOYHOI'0O MCPONIPUATHA: YCTHO, IMCbMCHHO, KOMIIBIOTCPHBLIC
TCXHOJIOT'HH.
Onucanue nokasarejei u KPpUTEPUEB ONCHUBAHUA KOMHeTeHHI/Iﬁ.
Onucanue MKAaJI OI¢CHUBaAHUA

KoHTpons KkauyecTBa OCBOEHHUS JUCLHMIUIMHBI BKIOYaeT B ceOd TEKYIIMHA KOHTPOJb
yCIIEBAEMOCTH M IMPOMEXKYTOUHYIO aTTecTaluio. TeKymMil KOHTpOJb YCHEBAEMOCTH U
IPOMEXYTOUHasl aTTecTalus OOy4yaroIIMXCsl MPOBOAATCA B LENAX YCTAaHOBJIECHUS COOTBETCTBUS
JOCTHXKEHUI OoO0yJaromuxcs MO3TalmHbIM  TpeOoBaHUSAM 00pa3oBaTeNbHON MporpamMmbl K
pe3yibTaraM 00ydyeHust 1 GopMUpOBaHUS KOMIETEHIUH.

Tekymuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHJl CUCTEMATHYECKOM MPOBEPKH 3HAHUU,
YMEHMH, HAaBBIKOB OOywaromuxcs. 3ajaya TEKYIIEro KOHTPOJS — ONEPATHBHOE U PETYISIPHOE
yIpaBiieHUE Y4eOHOH NesTeTbHOCThIO 00YUaIOLINXCSl HA OCHOBE OOPAaTHOM CBSI3U M KOPPEKTHPOBKH.
Pe3ynbTarhl OlIeHNBAaHUS YUUTHIBAIOTCS B BUJIE CPEHEHN OLIEHKU MPU MPOBEACHUN TPOMEXKYTOUHOMN
aTTECTALlNH.

J11 OlIeHHBaHUA Pe3yIbTaTOB 00YyUYEHHS UCIIOJIb3YETCs YeThlpexOaibHas IIKala: «OTIUIHOY,
«XOPOUIO», «YAOBJIETBOPUTEIIBHOY, «HEYAOBIETBOPUTEIBHO» U JIBYXOaJUTbHAS LIKAJIA: «3aYTCHOY,
«HE 3a4TECHO».

IlepeueHp OLIEHOYHBIX CPEICTB, MCIOJb3YEMBIX Ul OLCHUBAHUS KOMIIETEHIMH, a TaKkKe
KpaTKasi XapaKTepUCTHUKa 3TUX CPE/ICTB MIPUBE/ICHBI B TAOJIHIIE.

Texymmii KOHTPOJIb

IIpencraBnenue
HanmenoBanue
Ne Kpatkas xapakrepucTrka OLEHOYHOr0 CpeACcTBa OLICHOYHOI'O
OLIEHOYHOI'O Cpe/ICTBa
cpeactea B DOC
Paznugaror 3amaun: Kommaekr

— PEINPOAYKTUBHOTO YPOBHA, IMO3BOJIAIONIME OICHMWBATH M | PA3HOYPOBHEBBIX
AUArHoCTUpPOBATh 3HAHUC q)aKTI/I‘IGCKOFO MaTtepuajia (6a3OBBIG 3aJa4 U 3aﬂaHHI71
NOHATHUA, aAJII'OPUTMBI, q)aKTI:I) U  YMCHHUC MPaBUJIbHO | WU KOMIUICKTBI

HCIOJIb30BATh CIICHIUAJIbHBIC TCPMUHBI U TOHATHS, Y3HABAHUC | 3a1a4 U 3aﬂaHHI71

PaznoypoBHEeBBIC
3aja4u (3aJaHs)




OOBEKTOB HM3y4eHHs] B paMKaxX OINpPEICICHHOro pasjena
JUCIUTUIAHBL;

MOJET OBITh HCIIOJIB30BAHO ISl OLCHKHW 3HAHMH M YMEHUI
00yYaroIuXCs;

— PEKOHCTPYKTUBHOTO YPOBHS, MO3BOJISIOIINE OLEHUBATH U
JIMarHOCTHPOBATh YMEHUSl CHHTE3MpOBaTh, aHaJIM3UPOBATH,
0000maTe (aKTHYeCKUH W TEOPEeTHYECKHH Marepuail ¢
(bopMynHpOBaHHEM KOHKPETHBIX BBIBOJIOB, YCTAHOBIICHHEM
MIPUYNHHO-CIICICTBEHHBIX CBSI3CH;

MOXeET OBITh HCIOJb30BAHO MJs OICHKH 3HAHUWMA, YMEHHH,
HABBIKOB ¥ (WJIN) OTBITA JACATEIBHOCTH 00YJarOIIIXCS;

— TBOPYECKOTO YPOBHS, [MO3BOJISIIOIIUE OLCHHUBATh U
JIMarHOCTHPOBATh YMEHNUS, UHTETPUPOBATh 3HAHHS PA3IMYHBIX
obJacteil, apryMeHTHpOBaTh COOCTBEHHYIO TOUKY 3PEHHS;
MOXET OBITh HCIIOJb30BAHO JJIS OIIEHKM 3HAHWH, YMEHHWH,
HaBBIKOB U (MJIM) ONBITA IESTEIbHOCTH 00Y4aIOIIUXCS

OIIPEe/ICNICHHOTO
YPOBHS

Oco0bIil BUA TEKCTa, B OCHOBE KOTOPOTO JICKHUT aHAIUTHKO-
CHHTETHYECKas NepepadoTka MH(pOPMAIMU MEePBOUCTOYHHKA
(ucxomHoro tekcra). Llenb 3TOi nesTeIbHOCTH — BBISIBIICHUE,
cucTeMaTH3alus U 00o0IeHre (C BO3MOXKHOM KPUTHYECKOM

2 | Koncmekr . N TeMbl KOHCIIEKTOB
OIICHKOI) Hauboyiee NEHHOW (A7 KOHCIEKTHPYIOIIETO)
nHpopmanum.
MoxeT ObITh HCHOJB30BAHO JUI OLCHKH 3HAHWH, YMCHUH,
HABBIKOB U (WJIN) OTBITA JESITEIHPHOCTH 00YJIarOIIUXCS
CpezncTBo, MO3BOJISIIOIEE OLEHUTh yMeHHe oOydatomierocs | OOpaser 3agaHust
MMMCbMEHHO/YCTHO U3JIaraTb CyTh [OCTABJICHHON 3a/jauu, | JUIS BBITOJHEHUS
CaMOCTOSITENIbHO TPUMEHSTh CTaHAApPTHBIE METOJIbI PEIICHHs | J1adopaTOpHOM
MOCTAaBJICHHON 3aJaydl C WCHOJBb30BAaHUEM HWMEIOIIEHCs | padoThI U
3 | JlaboparopHas pabora . .
nmabopaTopHOil  0a3pl, MPOBOOUTH AaHAJIH3 IOJIYYCHHOTO | MPUMEPHBII
pe3ynbTara paboTHL. nepevYcHb
MoskeT OBITh HCIIONBF30BaHO UL OLCHKH YMEHHUH, HABHIKOB M | BOIPOCOB JIJISI €€
(WTH) oTIbITa IEATETFHOCTH 00YUAIOIINXCS 3alIATHI
HpOMe)I(YTO‘lHaH arrecranus
IIpencraBnenue
HaumenoBanue ped
No Kpatkast xapakTepuCTHKa OLIEHOYHOT'O CPEICTBA OIIEHOYHOT'O
OIIEHOYHOT'O CPECTBA
cpenctea B @OC
[lepeuenn
CpencTBo, MO3BOJISAIONIEE OIICHUTH 3HAHUS, YMEHUS, HABBIKOB
TEOPETUIECKUX
U (MJIN) OTIBITA JESATEIbHOCTH 00YJaoNIerocs Mo AUCIUILTHHE.
1 | 3auer N . | BOIIPOCOB 1
MoseT ObITh HCIIOJB30BAaHO JUISl OLICHKH 3HAHWH, yMEHHH, HDAKTHYCCKIX
HaBBIKOB U (MJIM) OTIBITA JIESTEIBHOCTH 00Y4aIOIIUXCS P .
3aJaHMH K 3a4eTy
CucteMa  aBTOMAaTHU3UPOBAaHHOTO  KOHTPOJS  OCBOCHHS
KOMIIETeHIINI (J4acTH KOMIIETEeHIMi) oOydJalomuMcs 1o
TecT — npomexxyTOoUHast
JUCHUIUIMHE (MOIYIIO) C MCIOIb30BaHHEM MHPOPMALMOHHO- | DOHI TECTOBBIX
2 | arrectanus B popme . N
sauera KOMMYHHKAITMOHHBIX TEXHOJIOTHUH. 3aaHu’
MoeT ObITh HCHOJB30BAHO [T OLCHKH 3HAHWMN, YMEHUH,
HaBBIKOB M (MJIM) OTIBITA JIESITEIEHOCTH 00Y4aIOIIUXCS
[To3BoOJIsIeT OIEHUTh YMEHHUSI O0YJAIONUXCS CaMOCTOSATEIBHO
KOHCTPYHpPOBaTh CBOM 3HAHMA B TMPOIECCEe PEIICHHS
MpaKTUYEeCKUX 3amad ®u mpobieMm, opueHTupoBatbes B | OOpaser 3agaHust
HHPOPMATMOHHOM MPOCTPAHCTBE u YPOBEHb | ISl BHITOJTHEHUS
C(OPMHUPOBAHHOCTH  AHATUTHYECKHX, HCCIEAOBATEIBCKUX | KypCOBOM paboThI
3 | KypcoBas pabora HAaBBIKOB, HABBIKOB IIPAKTHUYECKOTO U TBOPUYECKOTO MBIIIIJICHUSI. | ¥ IPUMEPHBII

MoKeT BBHINONHATECS B HMHAMBUAYaJIbHOM TIOPSAKE WIIH
rpymmoit o0yJaromumxcs.

MosxeT OBITh MCIOJIB30BAHO /IS OLCHKH YMEHHH, HABBIKOB U
(vm) ombITa AEATETHHOCTH 00YJaIOMIMXCsl B IPEIMETHOM MK
MEXIPEIMETHON 001acTsIX

NepeUYCHb
BOIPOCOB UL €€
3allIMThI

Kpl/lTepl/[l/l U IIKAJbI OLICHUBAHUA KOMHeTeHHHﬁ B pe3yJjbTaTe U3YUYCHUA TUCHUITJIUHBI




NPH NPOoBeIeHUH NMPOMEKYTOUHOM aTTecTanuu B gopme 3adera. IlIkana oneHuBaHUs YPOBHS
OCBOCHUSI KOMIIETEeH U

YpoBeHb
[lkana oneHUBaHUS Kpurtepuu orieHuBaHUS OCBOCHUS
KOMITETEHIIHU

OOyJatoniuiicss TPaBUIBHO OTBETHJI HAa TEOPETHIECKUE
Bompockl. [lokazan oTIMYHBIE 3HAHMSA B pPaMKaX ydeOHOTO
MaTepuaia. [I[paBUIEHO BRITIOTHII IPAKTHIECKUE 3aJaHHS.
[lokazan OTIMYHBIE YMEHHS W BIAJEHUS HABBIKAMH Brrcokmit
MIPUMEHCHHS TTOJTyYeHHBIX 3HAHUN W YMEHHUH IIPH PELIICHUN
3a1a4 B paMKax yueOHOro Matepuana. OTBETHJI Ha BCe
JTOTIOJTHUTEIBHBIC BOIPOCHI

OO0y4aronuiicss ¢ HeOOJIBIIMMU HETOYHOCTSIMU OTBETHIT Ha
TeopeTnueckue Bompochl. [lokazanm xopoiine 3HaHUS B
pamkax  yueOHoro  marepuana. C  HeOONBIINMH
HETOYHOCTSMM  BBIMOJHWUJI ~ TNPaKTUYECKUE  3aJaHusl.
[Tokazan xopoimMe yMeHUSI H BJIaJCHUS HaBBIKAMH
MIPUMEHCHHS TTOJTyYeHHBIX 3HAHUN B YMEHHH TP PEIICHUN
3aJad B paMKax ydeOHoro warepmama. OTBeTwn Ha
OOJBITIMHCTBO JOMIOJIHUTEIBHEBIX BOIIPOCOB

bazoBoiit
«3aYTECHO»

OOy4aronIuiics ¢ CyImeCTBeHHBIMU HETOYHOCTSIMA OTBETILT
Ha TEOPETUYECKUE BOIIPOCHI. ITokazan
VIOBJICTBOPUTEIbHBIC 3HAHUS B paMKaXx y4eOHOTO
Matepuana. C CcylecTBEHHBIMU HETOUHOCTSIMH BBIITOJIHUI
npakTuueckue 3afaHus. llokasan ynoBieTBOpUTEIbHBIE MuHuManbHbINA
YMEHHUS U BJIAJICHUS HABBIKAMU IIPUMEHEHUS IIOJIYyYEHHBIX
3HaHUH ¥ yMEHHH NPH PElICHUH 3a/1ad B paMKax y4eOHOTo
Marepuana. JoImycTuia MHOTO HETOYHOCTEH IIPU OTBETE HA
JIOTIOJTHUTEIIbHBIE BOIPOCHI

OO6yudaronuiics Ipu OTBETE HAa TEOPETHUYECKHE BONIPOCH! U

npu BBITIOJIHEHUH MIPAKTUYECKUX 3aJaHuH
HE 3AUTEHON MPOJIEMOHCTPUPOBAJI HEJOCTATOYHBIH YPOBCHb 3HAHUU H Komnerennus
YMEHMH TpH peUmIeHWH 3a7ad B paMKax y4eOHOTo He c(hopMHpOBaHa

MaTtepuaia. HpI/I OTBCTAX Ha AOIOJHUTCIBHBIC BOIIPOCHI
OBLIO JAO0IMYHICHO MHOXXCCTBO HCIIPABUJIbHBIX OTBETOB

Tect — npomexxyTouHas arTecTaius B popme 3auera

IITxasa oLleHUBaHUs Kpurepuu oneHnBaHus
«GAUTCHOY OO6yuatontuiics BepHO oTBeTHI Ha 70 % U GoJiee TECTOBBIX 3aJaHUH IPU MPOXOXKICHUU
TECTHPOBAHUS
OOyuaronuiicst BEpHO OTBETWII Ha 69 % M MeHee TeCTOBBIX 33/laHUH NPH MPOXOXKIACHUH
«HE 32YTEHO)
TECTUPOBAHUS

Kypcosas pabota

[IIkana olleHMBaHUs Kpurepuu onieHuBanust

CopnepxaHue KypcoBOil paOOTHI MOJHOCTBIO COOTBETCTBYET 3alaHUI0. [IpemcTaBiieHBI
pe3yIpTaThl 0030pa JIUTEPATYPHBIX H HHBIX UCTOYHUKOB. CTPYKTYpa KypcOBOM pabOTHI
JIOTHYECKH M METOAWYECKH BBIICpKaHAa. Bce BBIBOIBI M TPEIUIOKEHUS yOSIUTETHEHO
aprymeHTHpoBaHbl. O¢opMIIeHHE KypcOBOH pPabOTHl W IOJIYyYEHHBIE pE3YJbTaThl
MTOJTHOCTBHIO OTBEYAIOT TPEOOBAaHUAM, M3J0KEHHBIM B METOJIUYECKMX yKa3aHWAX. llpu
3aIuTe KypcoBoil paboThl 00yJalOIHiACs MPAaBUIIBHO U YBEPEHHO OTBEYAET Ha BOIIPOCH
MpernoaBaTelsi, JAEMOHCTPUPYET TIIyOOKOe 3HAHHWE TEOPETHYEeCKOT0 MaTepHania,
CHOCOOCH apryMeHTHPOBATh COOCTBEHHBIE YTBEPKICHHSI U BBIBOJIBI

«OTIIUYIHO»

CopnepkaHre KypcoBOH pabOTHI IOJIHOCTHIO COOTBETCTBYET 3aaaHuro. [IpencTaBieHbI
pe3ynapTaThl 0030pa IUTEPATYPHBIX U MHBIX HCTOYHUKOB. CTPYKTypa KypcOBOH pabOTHI
JIOTHYECKM U METOAMYECKH BbIAEp)KaHA. BOJBIIMHCTBO BBIBOAOB U NPEASIOKECHHUN
aprymeHTHpoBano. OdopmiieHne KypcoBoi paboThI 1 IIOJTyYEHHBIE PE3YJIBTATHI B IIEJIOM
OTBEYAIOT TpeOOBaHMSM, H3JI0)KEHHBIM B METOANYECKUX YKa3zaHMAX. FIMeroTcst ogHa-1Be
HECYIIECTBEHHBIE OLIMOKH B HUCIIOJIL30BAHMH TEPMHHOB, B TIOCTPOCHHBIX JHarpaMMax 1
cxemax. HanudecTByeT HE3HAYMTENBLHOE KOJMYECTBO TIPaMMAaTHYECKUX — W/WIA
cTumcTrdeckux omuook. [Ipu 3ammTe KypcoBoit paboThl 00y4aromuicst TPaBUIBHO U
YBEpEeHHO OTBEYAaeT Ha OOJBIIMHCTBO BONPOCOB NPENOJaBaTeNs, IEMOHCTPHPYET
XOpoIliee 3HaHHE TEOPETHIECKOT0 MaTepraia, HO He BCerjia Cnoco0eH apryMeHTHPOBATh

«XOpPOoLIOo»




COOCTBEHHEIE YTBCPIKACHNA U BBIBOABI. HpI/I HaBOJAIIKUX BOIIPOCAX IpEroaaBaTeIsa
ncnpasJidcT OIIHOKU B OTBETE

«YHOOBJIETBOPUTEIILHO)

CopnepxaHue KypcoBOH pabOThl YacCTHYHO HE COOTBETCTBYET 3aJaHuIo. Pe3ynbrarhl
0030pa JTUTEepaTypHBIX M UHBIX HCTOYHUKOB MPECTaBICHbI HEJOCTATOYHO MOJIHO. EcTh
HaApYUICHHS B JIOTUKE M3JI0KECHUS MaTeprana. ApryMeHTallHsl BBIBOJIOB U TPEUIOKEHU I
cmabasi MIM OTCYTCTBYyeT. VIMEIOTCSI OMHO-ABA CYLIECTBEHHBIX OTKJIOHCHHI OT
TpeboBaHUH B OQOPMIICHHHM KypcoBoW paboThl. IlomydeHHBIC PE3yNbTAThI B IICJIIOM
OTBEYAIOT TPEOOBAHUSM, U3JI0)KEHHBIM B METOANYECKUX YKa3zaHUAX. IMEIOTCs O/1HA-/1BE
CYIIECTBEHHBIX OLIMOKH B UCIOJb30BAaHUU TEPMHHOB, B MOCTPOCHHBIX AMArpammax U
cxemax. MHOro rpaMMaTHYeCKUX W/WIM CTWINCTHYECKUX omubok. Ilpu 3ammte
KypCOBOH pabOThl 00yYarOLIHICS IOMyCKaeT rpyOble OIMOKN IPH OTBETaX Ha BOIPOCH
npernojaBaTes U /WK He Aan oTBeT Oonee yeM Ha 30% BONPOCOB, IEMOHCTPUPYET
ciaboe 3HaHWE TEOPETHYECKOrO0 Marepuaia, B OOJBIIMHCTBE CIy4aeB HE CIIOCOOCH
YBEPEHHO apryMEHTHPOBATh COOCTBEHHBIC YTBEP)KACHHS U BHIBOJBI

«HEYIOBJIECTBOPUTEIIEHOY

ConeprxaHue KypcoBOil pabOTHI B IIEJIOM HE COOTBETCTBYET 3aiaHuio. Mmerorcst Gonee
JIBYX CYIIECTBEHHBIX OTKIOHEHWH OT TpeOOBaHWI B O(OPMIICHHUH KYPCOBOH pabOTEHI.
BoutbI10e KOJMYeCTBO CYIIECTBEHHBIX OIIMOOK MO CYTH pabOThI, MHOI'O TPAMMATHYECKHX
U CTUITUCTUYECKHUX OMIHOOK U 1p. [TonmydeHHbIe pe3ybTaThl He OTBEUYAOT TPEOOBAHHSM,
H3JIOKEHHBIM B METOJAMYECKMX yKazaHusx. [Ipum 3amure KypcoBOW paboThI
oby4aromuiics AeMOHCTpUPYeET cliaboe MOHUMAaHUE TPOrPAMMHOTO MaTepHUara.
KypcoBast pabora He mnpenacrtasieHa mpenogaBateiaro. OOydarlomuiicss He SBUICS Ha
3aIUTY KYPCOBOM pabOTHI

Kpurepun u mkaJjbl olleHUBAaHUSA Pe3y/JbTATOB 00y4YeHUs NPU NPOBeeHUN

TEKYIIEro KOHTPOJIA YCIIEBaeMOCTH

PasHoypoBHeBbI€ 3a1au (3aaHU)

[ITkaJbl OLIEeHUBaHUS Kpurepun onieHnBanust

«OTIIUYHO»

JIeMOHCTPHUPYET OYCHD BHICOKHI/BBICOKH YPOBEHD 3HAHUH, YMECHUH,
HaBBIKOB B COOTBETCTBHHM C KPUTCPHSIMH OICHWBaHWI. Bce
TpeOOBaHUS, MPEIBSIBIIICMBIC K 3aIaHUIO, BBHITIOTTHECHBI

«XOPOLLIO»

JIeMOHCTpHpYET JOCTATOYHO BBICOKHIY/BBIIIC CPEIHETO YPOBCHB
3HAHUN, YMEHMM, HABBIKOB B COOTBETCTBUHM C KPUTEPHUSAMHU
olleHMBaHMA. Bce TpeGoBaHuUs, MpEenbsABISEMble K 3a/aHUIO,
«3a4TECHO» BBITIOJIHEHbI

«YAOBJICTBOPUTCIILHO»

JeMoHCcTpupyeT cpeqHuil ypOBEHb 3HAHWMM, YMEHMU, HAaBBIKOB B
COOTBETCTBHM C  KPUTEPHUAMH  OICHMBAaHUSA.  BONBIIMHCTBO
TpeboBaHNUii, IPEIbIBISIEMBIX K 331aHHIO, BHITIOJIHEHBI.
JleMOHCTpHpYeT HU3KHUI/HIKE CPETHETO YPOBEHb 3HAHWMA, YMCHHH,
HaBBIKOB B COOTBETCTBUU C KPUTEpUSIMH OLIEHUBaHMA. MHorue
TpeboBaHus, IpeIbsIBIsIEMbIE K 3aJIaHNI0, HE BBINOJIHEHBI

«HCYHAOBJICTBOPUTCIBHO»

€MOHCTPUPYET OYEHb HU3KUI YPOBEHb 3HAHUI, yMEHUI1, HABBIKOB B
«HE 3aYTECHO» A pupy yp , YM ,

COOTBETCTBUM C KPUTCPUAMU OLICHWBAHUS. He otBera.

Koncmext

IIIxaJibl OLlEeHUBaHUS Kputepun oneHuBaHus

«OTIIUYIHO»

«XOpPOoIo»

KoHcnekT o Teme BBIMOHEeH B 0003HAYEHHBIH MpenoiaBaTeieM CpPOK.

KoHCIeKT BHINONHEH OOYyYarOmMMCS IO 33aJaHHON TeMe B IIOJTHOM
o0beMe ¢ COONIOJCHHEM HEOOXOJUMOH  IOCIICHOBATEIHLHOCTH.
OObyuarommiicss paboTal MOJHOCTBI0 CaMOCTOATENBHO; PACKPBUI TEMY
MTOJTHOCTHIO M OTBETHJI Ha BCE BOIPOCHI MMPETOAABATENIS 10 KOHKPETHOM
TeMe KoHcrekTa. KoHcmekT odopmiieH akkypatHo, B Haubosee
ONTUMAJILHON sl (PUKCAIIK PE3YIIbTATOB (hopMe

«Ba4YTCHO» <
KomncrexT 1mo TemMe BBIITOJIHEH B 0003HAYEHHBIN nmpenoaaBaTejeM CpoOK.

KoHcriekT BBIMONHEH 0O0ydYaromMcs MO 33aJaHHON TeMe B IIOJTHOM
o0beMe ¢ COOJIIOIEHHEM  HEOOXOMMMOM  IOCIIENOBATEILHOCTH.
OObyuarommiicss paboTal MOJHOCTBIO CaMOCTOSTENFHO; PACKPBUT TEMY
HE IOJHOCTHIO M OTBETWI HAa YacTh BOMPOCOB IIPENoJaBaTeis Mo
KOHKpPETHOW TeMe KoHcrekTa. KOoHCHeKT o¢opMJIeH akKKypaTHO, C
HE3HAYUTCIIbHBIMU UCIIPABJIICHUAMUN




Koncnekr 1o Teme BEIIOIHEH B 0003HAYCHHBII npenoaaBaTejieM CpoOK.

KoHCIEeKT BBIMOIHEH 00YYaIONIMMCS 10 33JJaHHOW TEME B HE ITOJIHOM
o0beme c YaCTUYHBIM COOJTI0ICHHEM HEO0X0IUMOI
MOCJIEI0BATEIbHOCTH. OO0yuaromuiics pabotan MOJIHOCTHIO
CaMOCTOSTEIFHO; PACKPBUI TEMYy HE MOJHOCTHIO W OTBETHJI HA YacTh
BOIIPOCOB IMPETOIaBaTENsl M0 KOHKPETHON TeMe KOHCmekTa. KoHcmekT
oopMIIeH HE aKKYPaTHO

KoHcriekT 1o Teme He BBINOJNHEH B 0003HAYCHHBII MpernoaaBaTenemM
CPOK.

«YAOBJICTBOPUTCIILHO»

KoHcnekT BbINoJIHEH 00y4alouMcst He 110 3aJJaHHON TeMe B He TT0JIHOM
o0pemMe 0e3 coOMoIeHNs HEOOXOMMMOM  IOCIIENOBATEILHOCTH.
Obyuarommiicss paboTan He caMOCTOSTENbHO;, HE PACKPBUI TEMYy U He
OTBETHJI Ha BOTIPOCHI IIPEIIOJaBaTeNs 0 KOHKPETHOH TeMe KOHCIIEKTa.
KoHcnekT 0opMIICH HE aKKypaTHO

«HEYIOBJIECTBOPUTEIIHLHOY «HE 3a4TCHO»

JlabopaTtopHnast pabora
1Ikaspl OLCHUBAHHSA Kputepuu oueHUBaHHS

JlabopartopHasi paboTa BBIIOJIHEHa B 0003HAYCHHBII MperogaBaTeieM
CPOK, MMCHbMEHHBIH 0T4eT Oe3 3aMedaHui.

JlabopatopHasi paboTa BBIOJHEHA 00YYAIOIIMMCS B TOJHOM 00BEME C
co0roIeHneM HEeoOXO0AUMOM mocieaoBarebHOCTH.  OOyvarommiics
paboTayl MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBbIE IUIs
MIPOBEJCHUS PaOdOThl TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMECHUS U
HaBeIKH. Pabora (or4er) odopmieHa aKKypaTHO, B Hambolee
ONTHUMAIBHOM I (PHKCALH pe3ysIbTaToB hopme

JlabopartopHasi paboTa BBIIOJIHEHa B 0003HAYCHHBII MperoaBaTeieM
CPOK, MUCHbMEHHBIN OTYET C HEOONBIINMHU HEI0YETAMH.

JlabopatopHas paboTa BBITIOTHEHA 00YYAIOIIUMCS B TIOJTHOM 00BeMe H
CaMOCTOATENbHO.  J[ONMYyIIEHBl  OTKJIOHEHHS OT  HEeoOXOIMMOii
«3a4TCHO» MOCIICOBATEILHOCTH BBITIONHEHHS, HE BIMAIOIIME Ha IPaBUIBHOCTD
KOHEYHOTro pe3yibraTa. Pabora mokasblBaeT 3HaHUE OOYYArOLIHMMCS
OCHOBHOTO TEOpPETHYECKOr0 Marepuaja ¥ OBJIaJACHHE YMEHHSIMHU,
HEOOXOMMUMBIMHU  JUISl  CAMOCTOSITEJIBHOTO — BBINOJHEHHS  paboThI
JlomyiieHbl HETOYHOCTH M HEOPEXXHOCTh B O0(OPMIICHHH PE3yIbTaTOB
paboTs! (oTUeTa)

Jlaboparopnas paboTa BBIMOJIHEHA C 3aI€PKKOU, MUCbMEHHBIN OTYET ¢
HEJJ04YeTaMHu.

JlaboparopHasi paboTa BBIMOTHSIETCS M O(GOPMIIAETCS O0YYAIOIIIMCS
«yJOBIICTBOPHTEIIHHO IpH TOCTOpPOHHEH momoiny. Ha BhIOMHEHHE paboThl 3aTpayrBacTCs
MHOro BpeMeHH. OO0yJaromuics MOKa3bIBaeT 3HAHHUS TEOPETHYESCKOTO
Marepuana, HO WCHBITBIBACT 3aTPyJHEHHE IPU CaMOCTOSATENbHOM
paboTe ¢ ICTOYHHKAMH 3HAHMH WM NpHOOpamMu

JlaboparopHass pa0OoTa He BBINOJHCHA, NHCHMCHHBI OTYET He
HpEJICTaBICH.

Pe3ynbraThl, MOJy4eHHbIE OOY4YarOLUIMMCS, HE MO3BOJISIIOT ClEIaTh
NPaBUJIBbHBIX BBIBOJIOB U IOJHOCTBIO PACXOMSATCS C MOCTAaBJICHHOMN
«HEY/IOBIICTBOPUTEIBHO» | «HE 3a4Te€HO» | 1enblo. [TokaspiBaeTcs MI0X0e 3HaHHE TEOPETHYECKOTro MaTrepuajia u
OTCYTCTBHE HEOOXOANMBIX YMEHHH.

JlaboparopHast paboTa He BBINONHEHA, y YYallerocss OTCYTCTBYIOT
HEOOXOAMMBIE JUIl TIPOBENEHHS pabOThl TEOPETHUYECKHE 3HaHMI,
MPAKTHYECKUE YMEHUsI U HABBIKH

COTJIIUYHO»

«XOPOIO»

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIE
JJI51 OLleHKM 3HAHUI, YMEeHHM i, HABBIKOB U (MJIH) ONBITA JAeATeJIbHOCTH

3.1 TunoBble KOHTPOJILHBIE 321aHUS IVIsI PellleHUs PAa3HOYPOBHEBBIX 3a/1a4 (3aaHuii)
KoHTponbHBIE BapWaHTBl 3aJlaHU  BBUIOKEHBI B DJIGKTPOHHOW  HMH(POPMAIIMOHHO-
obpazoBarensHoiil cpene Upl YIIC, noctymHo# o0yuaroniemycs 4yepe3 ero JTUYHbII KaOUHET.
Hwxe npuBeaeH oOpaser] TUMOBBIX BAPUAHTOB 3aIaHHH JJISl pEIICHUST Pa3HOYPOBHEBBIX 3a/1a4.



OO6pa3er 3a1aHuii ISl peIIeHUs Pa3HOYPOBHEBBIX 3a71a4
«INEeKTPOHUKA KaK OTPACTb HAYKU U TEXHUKU. XapaKTEPUCTUKA OCHOBHBIX HaIlpaBJICHUMN
TEXHUYECKOHN AIEKTPOHUKH. J[MObI: BosbTaMIiepHas xapaktepuctuka (BAX) nnoma u e€ oimune
ot BAX p-n-nepexona. OCHOBHBIE ITapaMeTPbl JUOIOB.»

3aauu penpoAyKTUBHOIO YPOBHSL:

1. KakoBo cooTHOmIeHHE MEXAYy MpsSMbIM R
MOJIYTIPOBOTHUKOBOTO Anoaa?

OrBet: Ryp K Rygp.

2. TlomynmpoBOIHUKOBBIN CTAOMIIMTPOH OCYILIECTBIISICT CTAOMIN3ALMIO HANPSDKEHUs, paboTas B
PEXKUME AIEKTPUIECKOTO ITpo0ost Ha oOpaTHol BeTB BAX. UeMy paBeH HOMHUHAIBHBIA TOK
crabwimm3anuu I.., €ClIM MUHUMAJIBHBINH TOK CTaOWIM3aluu paBeH | MA, a MaKCUMaJIbHBIHA
16 MA?

Ortser: I, = 8,5 MA.

np U O0OpatHeiM Rys, CONPOTUBICHUAMH

38.,[[21‘11/1 PCKOHCTPYKTUBHOI'O YPOBH::
1. Cuwuras AUOAbI nCaJIbHBIMU, HanTH BCJIIMYMHY TOKaA W HAIPSIKCHUA TJIA IICHGfI, ITOKa3aHHBIX
Ha CXEMC.
-10E

10 =0

-10B
OtmBer: [=1MAuU=0 B.

2. OmpenenuTh TOK B IEMU W HANPsHKEHUE HA JUOJAX BOJBTAMIICPHBIC XapaKTCPUCTHUKU
KOTOPBIX MpeacTaBieHbl, eci Ug = 2,5 B, Ry =25 Owm.

1
100 4 LYEN}
Ky
s VD:
¥im Fia
PR N B 50
S 2
15
.| )
. 1 n =U(B)
Otet: U1=0,6 B,U2=0,7 B, Uy = 1,2 B, | =45 MA.
3aga4y TBOPYECKOTO YPOBHSI:
1. Onpenenuts:
1) KOHTaKTHYIO Pa3HOCTb TIOTCHIIUAIOB Oy,
2) HIMPUHY P-N Iepexoia co CTOPOHBI N- U P- o0acTei dn u dp, a Tarxke MOJTHYO IMUPUHY
nepexona d = dn + dp,
3) MaKCUMAJIbHYIO BEJTMUUHY HAPSHKEHHOCTH KOHTAKTHOTO TOJS Ey.

W3BeCTHBI TPOBOJMMOCTH B N- U P- obmactax 0, =80M 1 -cM 1 mwo, =2,40M™ 1 - cm 1,
n p



a Tak)Ke MOJABMKHOCTH 3JICKTPOHOB M JIBIPOK W, = 500 g; U, =300 %.

Kak M3MEHHTCS BHICOTA MOTEHIMAIBHOTO Oapbepa (o, €CIM K P-N Iepexoiy MPHIIOKHT
BHEILIHEE HATIPSKEHHE:

a) U = +0, 5 B? 6) Uz = -5 B?

CoOcTBeHHas KOHLEHTpauus npumeceil B kpemuuu n; = 1,4-101cm™3, ¢, =8,85-

10_14%; € = 12; 3apsan snextpona e = 1,6-107° Kn; mocrosnnas Bonenmana k = 1,38 -

—23 x| _
10 o temneparypa T = 300 K.

Otgert: @, = 0,803 B; d=0,179 mkm; dn=0,06 mxm; dp=0,119 mrm; E,=89720 B/cm; ¢, = 0,303 B;
@, = 5,803 B.

2. B momynpoBomHUKOBOM nuoie KodpdumueHT aud@y3uu 3JIEKTPOHOB BIBOE OOJIbIIE
kodp¢unmenta auddy3un IbIpoK. Bpems KU3HU 3JIEKTPOHOB BIBOE MEHBIIE BPEMCHH
XKHU3HU JIpOK. KoHIeHTpamus A0HOpPOB B N-o0iacti B 10 pa3 MeHbIIE KOHIEHTPAIMH
aKIenToOpoB B p- obmactr. ONpeneuTh COOTHOIICHUE MEXIY JIBIPOYHON U IIEKTPOHHOMN
KOMITOHEHTaMU IJIOTHOCTEH TOKa yepe3 P-N mepexo/.

J
Oteet: £ = 5.
In

OO0pazern 3a1aHul 1715 pEeLICHUs] pa3HOYPOBHEBBIX 3a7au
«bunonspusie Tpansucropsl (bT): npuHumn padoter, BAX, ocHOBHbBIE ypaBHEHUS, PEKUMBI
paboThl, HapaMeTpbl.»

38.,[[21‘11/[ PCOPOAYKTHUBHOI'O YPOBHA:

1. Tpansuctop VT mpu BKIIOYEHHUU IO CXEME, NPEACTABICHHONW Ha PUCYHKE, C 001Iel 0a3oi
Kakoi nMeeT KO3(UIMEHT YCHIICHUS 110 TOKY U 110 HANPSHKEHUIO.

T . =
)

Upx (“") l Is Ry Bapx
Ex

Es
+ () £() T
/ /

Oteetr: K; > 1; Ky < 1.

2. B Tpan3ucTope, BKIIOUEHHOM M0 CXeME C OOIIMM AMUTTEPOM, TOK 0a3bl u3MeHwmics Ha 0,1
MA. Kak mp#u 5TOM U3MEHUTCS TOK KOJUIEKTOpa, eciii ko3 uninent ycuienus a=0,975?
OrtBert: Ha 3,9 MA.

3anaun peKOHCTPYKTUBHOTO YPOBHSL:
1. Ilpm BritoueHuu OGunossipHoro tpansuctopa VT mo cxeme ¢ obmiel 6azoi ko3pduumeHt

ycusneHus no Toky paseH 0,95. Uemy Oyner paBeH KO3(QQHUIMEHT YCHJIEHUS IO TOKY

OWIIOISIPHOTO TPAH3UCTOPA, €CITH €r0 BKIIOYHTH T10 CXEME C OOIINM HYMHTTEPOM.
Otser: § = 19.

2. Ha pucynke npuBe/ieHbI rpauKy 3aBUCUMOCTH OTHOCUTENBHBIX KOI((PUIIMEHTOB YCUIICHHS
10 TOKY @/ u f§ /[, OunonspHOro TpaHzucropa B GyHKIMH 4acTOTHI f (& - KOdppHuIueHT
yeunenus B cxeme ¢ Ob, f - xosddumument ycunenus B cxeme ¢ O3, ay By - Te ke
koa(urmenTs mpu HU3KOU yactore). B nuamazone gactot 800-1000 I'iy ko durments



u  ocTatoTCs MoCTOSHHBIMA. C TOBBIIEHHEM YaCTOThI & U f CHIKaroTcs. YacToTsl fy 1 fp

- TPaHUYHBIC YaCTOTHI, HA KOTOPBIX & U [ CHUXKAIOTCS B V2 pa3. Omnpenenute o rpaduxam,
B 00JIACTH KaKMX YaCTOT CHWKAIOTCA KOX(PPHUIUEHTH a U f3.
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h NS

OTtBeT: @ 1 f CHUKAIOT B 00JIACTH BHICOKUX YaCTOT

3agauu TBOPUYECKOTO YPOBHSL:
1. Omnpenenuth TOYKY MOKOS PE3MCTOPHOIO YCHIIUTENs Ha 0a3ze OWMOISPHOTO TPaH3HUCTOPA,
ecm: U, = 5B, Ry = 40M, R, = 10M, Rg = 300 0mM, Rs, = 200 OMm, hyy, = 90.
Onpenenutsb I[I/I(l)(l)epeHIII/IaJH)IHI)LI\/JI napametp hq;, B TOYKE TOKOSI.
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. BuIx0suple XapaKlepueriki

Otger: I; = 5,7 MA; Ug,, = 0,77 B; I, = 540 MA; Uygyn = 2,25B; hyy, = 7 OM.

2. Haiinute h-napamerpsl Tpansucropa ['T322b mno ero BXOIHOW M  BBIXOAHOM
XapaKTEePUCTUKAM, COOTBETCTBYIOIIMM cxeme ¢ o0mmmM smurrepoM st Uk = 5 B u Iy =
150 MKA.

IB, MKA - IK- MA

300/ 12 T 250 uxA

200 MxA
——

250

200
150

150 MxA

100 MxA

100

Ig = 50 MxA

50 2
V L =0
0 == 0
80 160 240 320 Uy, MB 2 4 6 8 1W0lks B
a 0

OrtBerT: h11 = 330 OM, h12 = 0,016, h21 = 4‘6, h22 = 10_4 CmMm.

32 Tunosnie KOHTPOJIbHBIC 3aIaHUs 1JIfl HAITMCAHUS KOHCIICKTA
KonTponbHble BapuaHThl 3aJlaHUN  BBUIOKEHBI B DJIEKTPOHHOW  MHGOPMAIMOHHO-
obpazoarenbHol cpene Upl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe npuBenen oOpasel THIOBBIX BApUAHTOB 3aJaHUM JIJIs1 HATUCAHUS KOHCIIEKTOB.



Tema «2eKTpOHHKA KaK OTPAC/Ib HAYKH U TEXHUKU. XapaKTePUCTUKA OCHOBHBIX HAITPABICHHUIN
TEXHUUYECKOH 3JIEKTPOHUKHU. [nonbl: BonbTamiepHas xapakrepuctuka (BAX) nuona u e€ ornuune
ot BAX p-n-nepexona. OCHOBHBIE MapamMeTPhl THOIOBY.

Tema «BoImpssMUTENbHBIE, YHHBEPCATbHBIE M UMITYJIbCHBIC AHOAbL. CTaOWIUTPOHBI U
ctabucropel. TyHHeNnbHBIE U 0OpallleHHbIE 106l Bapukarnsl, TepMo1u0ibl, TeH30A10Abl. O6nacTu
npuMeHeHus auojaoB. [lpocreiiiive cxemMbl Ha JUOAAX: BBIIPSIMUTEIH, YMHOXHUTEIH,
OTPAaHUYUTEIH.

Tema «bunosspasie Tpansucropsl (bT): mpunmun paGotsi, BAX, oCHOBHBIE ypaBHEHUS,
PEKUMBI pabOThI, TAPAMETPHIY.

Tema «ITonesbie Tpan3uctopsl (I1T): mpunmun pa6otel, BAX, OCHOBHBIE YpaBHEHHS, PEKHUMBI
paboThl, mapamerpsl. THpHCTOPBI AMOAHBIE M TPHOAHBIC, MX Ha3HAUYCHHE M KJIACCH(HKAILIUSL.
[Tpuntumn pabotel, BAX, 0CHOBHBIE TTapaMeTpPbl, TPOCTEUIITNE CXEMbI Ha THPUCTOPAX».

Tema «OOmme nMoHATHA 00 3MEKTPOHHBIX ycHuTeNsax. OCHOBHBIE TapaMeTPhl YCUIIUTEICH.
Kackan no cxeme ¢ o0mum smuttepom. Kackaz ¢ o01mm KomieKTopoM (IMUTTEPHBIHA IIOBTOPUTED).
CpaBHUTENIbHAS XapaKTEPUCTUKA KackaioB Ha BTy.

Tema «JluddepeHumanbHpIii Kacka 1 TPUHIUI padoThl, KodddurmenT ycuneHus. Cunda3Hulid
curHan u ero mnonamieHue. OOnacte npumeHeHus auddepeHnnanbHbIX KackanoB. Kackambr
YCUJICHHSI MOIIIHOCTH. Y CUIIMTEINIbHBINA Kackad Ha [1T».

Tema «OOpatHast cBsi3p B ycwiuTensix. OTpuuaTenpHas MW MOJOXKHUTEIbHAS CBS3H.
Onepanuonnsie ycunureian (OY): ocHOBHBIE TapaMeTphl U 00J1aCTH IpUMEeHEeHUs. IHBepTUpYrouit
Y HEUHBEPTUpYIOIIMHA ycunutenun Ha 6asze OVY. AHanorosble ONEpalMOHHbIE MPEOOPA30BATENH:
cymmarop, auddepeHunanbHbIi  YCHIMTENb, UHTErpatop, auddepenmumarop. ['enepaTtopsl
CHHYCOMJIAJIbHBIX KoJieOaHui Ha 6aze OY».

Tema «HeympaBnsiembple aHaloOroBble KIOYM ©  yropaBisemble. [lpunnun  paboThb
TPaH3UCTOPHOIO KJII0OYAa Ha MpUMEpPEe CXeMbl ¢ o0muM sMutrepoM. Kirounm Ha moJjeBbIX
TpaH3uCTOpax. ['eHepaTopbl MMITYJIbCHBIX CHUTHAJIOB: MYJIbTUBUOPATOPHI, T€HEPATOPHl JIMHEWHO-
U3MEHstoIIerocs: HanpspkeHusi. Kommaparopsl, TpUurrepbl, OTHOBUOPATOPHI, TAHMEPHIY.

Tema «OcHOBHBIC MOHATHS anreOpbI-noruku. Jlornueckwe osnementer UM, WMJIM, HE.
MukposneKkTpoHHas peanusanus Jjornueckux aneMenTos: Texnonoruu TTJI, TTJII, KMOII. O630p
KOMOHMHAIIMOHHBIX YCTPOICTB U TOCIENIOBATEIBHOCTHBIX YCTPOMCTB. OCHOBHBIE TOHSATUS 00
aHajoro-nmu¢poBBIX U IMU(PPOAHATIOTOBBIX MPEOOPa30BATENIECH.

3.3 TunoBble 3aJaHNs [1JIs1 BBINOJHEHHS J1a00paTOPHOI padoThl U MPUMeEPHDIH NepeyeHb
BOIIPOCOB /IUIfl €€ 3a1HUThI
KoHTposibHBIE BapuaHTBl 3aJlaHU  BBUIOKEHBI B DJICKTPOHHOM  HMH(POPMAIMOHHO-
obpazoBatensHoM cpeae Upl VIIC, noctynHoit oOydaromemMycs yepe3 ero JUYHbINA KaOuHeT.
Hwuxe npuenen oOpaszel] THIOBBIX BapHAaHTOB 3aJaHUN JJi BBINOJIHEHUS J1a0OpaTOPHBIX
paboT U MPUMEPHBIH MepeyeHb BOIPOCOB IS UX 3aLUTHI.

OOpa3ser 3a1aHui JUIs BBIOJIHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH IepedeHb BOIPOCOB IS
UX 3allUTHI
JlaGopatopHast pabota Ne 1 «VccrnenoBanue XapakTepUCTUK MOIYIPOBOJIHUKOBBIX AUOJOB U
YCTPOMCTB HAa UX OCHOBEY.
Llenbio paboTHI:
1) wuccrnenoBanue BOJIbTAMIIEPHOU XapaKTePUCTUKU (BAX) BBINIPSIMUTEIIEHOTO
MOJIYTIPOBOTHUKOBOTO IHOAA;
2) wuccnenoBanre BAX momynpoBoIHHKOBOTO CTAOMIUTPOHA;
3) wuccaenoBaHue pabOTHI MOTYIPOBOAHUKOBBIX BBIPSIMHUTENICH.
[Tpubops! 1 nmpuHaIeKHOCTH: JTaboparopHas cranims ELVIS ¢ naboparopusim Moaysiem LablA.

KoHTpoibHBIE BOITPOCHI /IS 3aIIUTHI JTa0OpaTOPHOU pabOTHI:
1) Kaxoti 3JieKTpOHHBIN PUOOP HA3BIBACTCS MOITYTIPOBOIHUKOBBIM JTHOOM?
2) CpaBHHTE TOKH 4Yepe3 BBINPSIMUTEIbHBIN TOIYIPOBOAHUKOBBIA IHOJ TPU MPSIMOM U
00paTHOM CMEIIEHUH IO MOPAAKY BemnurH. OOBSICHUTE pa3IudHe.



3) Yro Takoe TOK HACBIIIEHHS Anoaa?

4) Jlnis Kak¥x 1eNe IPUMEHSFOTCS CTaOMITUTPOHBI?

5) Kakas BetBb BAX crabuiutpoHa siBisiercst paboyeii?

6) Kak onpenenuth k03 GUIMEHT CTaOMIH3AIN?

JlabopaTtopHas padota Ne 2 «McciaenoBanue xapakrepucTtuk bT».
Lenpro paboOTHI:
1) onpenenenue ko3 UIMEHTA TIEpeIaul TPAH3UCTOPA M0 MOCTOSHHOMY TOKY;

2) TOJyYeHHE BXOJTHON XapaKTEPUCTHKH TPAH3UCTOPA B CXEME C OOIIUM SMUTTEPOM;

3) mnosydeHue ceMeicTBa BRIXOIHBIX XapaKTEPUCTUK TPAH3UCTOPA B CXeMe C OOIIUM
AMUTTEPOM;

4) ycrtaHoBKa pabovell TOUKH TPAH3UCTOPHOTO KacKaja ¢ OOIMM IMUTTEPOM.
[Tpubops! 1 npuHaIeKHOCTH: TabopaTtopHas cranus ELVIS ¢ mabopatopasim mogynem Lab4A.

KoHTpoibHBIE BOMIPOCHI /IS 3aIUTHI JIA0OPATOPHOU PabOTHI:
1) M306pa3ute BO3MOXKHBIC CXEMbI BKIIIOYCHHUS OUITOIIPHOTO TPAH3KUCTOPA.

2) Vkaxwure (akTopsl,

onpeacsiromuue  CUily TOKa,

OUIIOJIIPHOTO TPAH3UCTOPA.
3) 3aBucur nu kodddunueHtr Bpc or Toka komtekropa? Ecau ga, TO B KakoW crerneHuH?
Ob6ocHyiiTe OTBET.
4) YT0o MOXXHO CKa3aTh IO BBIXOJHBIM XapaKTEPUCTHKAM O 3aBHCUMOCTH TOKAa KOJJIEKTOpA OT
TOKa 0a3bl U HANPSHKEHUS KOJUIEKTOP-3MUTTEp?
5) 3aBucur nu qudQepeHIraIbHOe BXOAHOE CONPOTUBIICHHE OMIIOISIPHOTO TPAH3UCTOpPA OT
TOKa 3MUTTEpa’?
6) Yem ompezesnsiercs MOJOXKEeHUE pabodell TOUKKU OUIOISIPHOTO TpaH3ucTopa?
7) Tlpu kakoM ycIOBHHU OMITOJSIPHBIN TPAH3UCTOP OYAET HAXOAUTHCS B PEKUME OTCEUKHU?

3.4 TunoBble KOHTPOJIbHBIEC 3aIaHUA IJIA IPOBCACHUA TECTUPOBAHUSA

MMPOTCKAIOMICTO 4YCPE3 KOJIICKTOP

DoHJ TECTOBBIX 3aJaHUN 10 JUCIUILINHE COJACPIKHUT TCCTOBLIC 3aJaHUsA, PACIIPEACIICHHBIC 110
pasaciaM U TeMaM, ¢ YKa3aHUEM HUX KOJIMYECTBA U TUIIA.

CrpykTypa (poH1a TECTOBBIX 3aIaHHM 1O JUCITUTUTHHE

Komngectso
WNunukaTtop
XapaxkTepucTrka TECTOBBIX
JOCTHXKECHUS Tema B cootBercTBUM ¢ PII/] N
T3 3aJ[aHMH,
KOMITETEHIIMU
Tunsl T3
3-0T3
3HaHue 3373
OIK-9.1 DNEeKTPOHNKA KaK OTPACTbh HAYKH U TEXHUKH. XapaKTepUCTHKA 2 OT3
; OCHOBHBIX HaIlPaBJIEHUH TEXHUYECKON JIEKTPOHUKH. [{H0bI: YMmeHnue
OIIK-11.2 .. 2-3T3
BoJIbTaMIIepHas xapakrepuctuka (BAX) nnona u e otnuune ot
OIlK-12.1 Hagwpik u (wim)
BAX p-n-nepexoma. OcCHOBHBIE TapaMeTPhI JHOIOB. 1-0T3
OIIBIT
1-3T3
JIeSITeIIbHOCTH
3-0T3
3HaHne
BrimpsiMuTesnbHbIE, YHUBEPCATIBHBIE M UMITYJILCHBIC JTUOBI. 3-3T3
OIIK-9.1 CrabumutpoHs! ¥ ctabuctopsl. TyHHETbHBIE W OOpaIICHHBIE Vmere 2-0T3
OIIK-11.2 okl Bapukaribl, TepMOIHO b1, TeH30110Abl. O6nacTu 2-3T3
OIIK-12.1 nprMeHeHns anonoB. [IpocTelimme cxemMsl Ha AHOAAX: HaBbIk 1 (1) 1-0T3
BBITIPSIMUTEIIN, YMHOXHUTEIH, OTPAaHUYUTEIIH. OIIBIT 1 : 373
JIeSITeIIbHOCTH
3-0T3
Sgﬁ:illz Bunonspusie Tpanzucrops! (BT): mpuHnmn padots:, BAX, 3uanne 3-3T3
OIK-12 1 OCHOBHBIE YpaBHEHHsI, PSKUMBI pabOTHI, TapaMeTPBl. VeHme 3 : 81:1“33




HaBbik u (vin)

1-0T3
OIIBIT 1-3T3
JIeSITEIIbHOCTH
3HaHue 3-013
[onessie Tpanzuctops! (I1T): npunmun padoter, BAX, 3-3T3

OIIK-9.1 OCHOBHEBIEC YpaBHEHHS, PEXKUMEI pabOThI, TapaMeTpPHI. VyeHme 2-0T3

OIlK-11.2 TupucTOpEI TMOAHBIE U TPHOIHEIC, UX Ha3HAYCHHUE U 2-3T3

OIlK-12.1 knaccudukanys. [puamum padoter, BAX, ocHOBHBIE Hagsik u (um) 1-0T3
[apaMeTpsl, MPOCTEHIINE CXeMbI Ha THPHCTOPAX. OIIBIT 1-3T3

JIeSITEIIbHOCTH
3-0T13
3HaHue
3-3T3
OTIK-9.1 OO1mue moHATHS 00 IEKTPOHHBIX YCHIUTENAX. OCHOBHBIC 2 0OT3
OHK-lEI. 2 napaMeTpsl ycunureneil. Kackan mo cxeme ¢ o0mmm SMATTEpOM. | YMEHHE 2373
' Kackaz ¢ o0mmM KoIIeKTopoM (3MHUTTEPHBII IOBTOPUTEIH).
OIlK-12.1 C HaBbik u (1n)
paBHHUTENbHAS XapaKTEPUCTUKA KackaaoB Ha BT 1-0T3
OTIBIT 1-3T3
JIESITEIIbHOCTH
2-0T3
3HaHue
. 2-3T3
JduddepeHnnanbHpIi Kacka: MPUHIUI paboThl, k03 dumeHTt

OIIK-9.1 . 2-0T3
yeunenus. CuHdas3Hblii curHai u ero nojgasienue. O6gacTh YMmenue

OINK-11.2 npuMeHeHus 1udhepeHInanbHbIX KackaaoB. Kackabr 2313

OlK-12.1 YCUJICHUSI MOIITHOCTH. Y CUJIUTENbHBIN Kackasa Ha [IT Haspbix  (nmm) 1-0T3

OTIBIT 1-3T3
JIeSITEIIbHOCTH
O6patHas cBs3b B ycunutensx. OTpunartenbHas u 3nanme 3-0T3
MOJIOXKHUTENbHAS CBsI3U. Oneparnuonnsie yemmurenn (OY): 3-3T3
OIK-9.1 OCHOBHBIE MAPAMETPbI 1 obiacti TPHMEHEHHS. ; Verie 2-0T3
OIK-11.2 fHBepTI/Ip}IIOH.[I/II/I u HeHHBepTpr}gmHH ycunurenau Ha 6aze OY. 2-3T3
) HaJIOTOBBIE OTIEPAIIOHHBIC IIPE0Opa3oBaTENIN: CyMMAaTop,

OlK-12.1 I QepeHINATBHBIA YCUIHTEb, HHTETPaTop, Habi it (nmm) 1-0T13
muddepenunarop. ['eHepaTopsl CHHYCOMIANBHBIX KOJIeOaHUil Ha OBt 1-3T3
6a3c OV JIESITEIIbHOCTH

2-0T3
HeynpaginsiemMble aHaJIOTOBBIE KIIIOYHM | yIipaBisiemble. [Ipuauun | 3HaHHE 2373
paboThl TPAH3UCTOPHOTO KJIFOYA Ha IIPUMEPE CXEMBI C OOLIHM

OIIK-9.1 2-0T3

OINK-11.2 amutTepoM. Kittouu Ha mosieBbIX TpaH3ucropax. ['eneparopsl Ymenue 21373

OIK-12 1 HMIYIECHBIX CHTHATIOB: MYJIbTUBHOPATOPEI, TEHEPATOPHI Hapbix 1 ()
JMHEHHO-U3MEHSIoIerocs: HanpspkeHus. KommapaTopsl, O 1-0T3
TPHUITEPHI, OTHOBHOPATOPHI, TAHMEPHI. ESTENBHOCTH 1-3T3

2-0T3
OCHOBHBIE OHATHUS ANTeOpbI-Toruky. Jlorndeckue anemeHTsl M, | 3nanue 2_13T3
WJIN, HE. MuxkposineKTpoHHas peanu3anust JOrH4ecKux
OIIK-9.1 1-0T3
OIK-11.2 anemeHTOB: TexHoxoruu TTJI, TTJIII, KMOIIL. O630p YMenue 1-3T3
15 KOMOHMHAIIMOHHBIX YCTPONCTB M MOCIIEI0BATEILHOCTHBIX
OlK-12.1 ycTpoiicTB. OCHOBHBIC TIOHATHS 00 aHAJIOTO-TI(POBBIX H Habi i (nmm) 1-0T13
U POAHATOTOBBIX MIPeoOpa3oBaTeIei. OTIbIT 1-3T3
JIeSITEIIbHOCTH
Hroro 50-0T3
50 -3T3

[Monusrit komrekT O T3 XxpaHUTCS B AIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM cpesie
UpI'VIIC u obyvaromuiics ©UMEET BO3MOKHOCTh O3HAKOMHUTHCS C JIEMOHCTPALIMOHHBIM BapHaHTOM

DT3.

Hwxe npuBenen oOpa3zelr THIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOTO paboyeid
POrPaMMOM TUCITUTUIUHBI.

1. OcCHOBHBIMH HOCUTEISIMU 3apsaaa B N-IOJYIIPOBOAHUKE ABJIAKOTCA. ..

OTBeT: DNEKTPOHBI.

2. B uem ocobennocts quona lorrku?

a) Bwmecto «p-n» Iepexosia UCHOJIB3YHOT KOHTAKT MCTAJUI-TIOJIYIIPOBOIHUK
6) I/ICHOHBSyIOT KOHTAKT MCTAJIJI-OKCHUI-TTIOJTYITPOBOJHUK



B) Mcnonb3yroT KOHTaKT METalI-AUDIEKTPUK
r) Hcnonp3yro nepexo «p-n» Npu NOHUKEHHOM HaNpsyKEHUU
n) Hcnonb3yeT «p-n» nepexos MpHu BbICOKOW MOIIHOCTH

OTtBeT: a.

3. VYcTraHoBHUTE COOTBETCTBHE 0003HAUYECHUI BUJ0B JUOJ0B C UX HAa3BAHUAMMU:

P

N
N

2) 0) cTaOuIUTPOH

a) CBETOAMOI

3) B) BapuKamn

/A
D

Ortser: 1-B; 2-1; 3-0; 4-a.

4 r) doroamnon

4. Jlns 4ero uCHoib3YIOT BBIMPSIMUTENH Ha BBIIPAMUTEIBHBIX HEYIPABISEMBIX TUOAAX ?
OtBert: 7151 TpeoOpa3oBaHUsl IEPEMEHHOTO TOKA B MIOCTOSTHHBIM.

5. OcHoBHble BAX GumosisipHOrO TpaH3ucTopa
a) Bxoansie 11=f (U1); Beixomnsie 12=f (U2)
06) AMIuMTyIHBIE U (Da30BbIE
B) YacToTHbIe U anredpanyueckue
r) YcunurenbHble 1 ADYX
) AmnepuoanvecKue, UMIYJIbCHbIE.

OrtBerT: a.

6. JlBa BHJIa MOJIEBBIX TPAH3UCTOPOB?
a) C ympaBisIFOIIMM «p-I1» IEPEXOAOM U C U30JIUPOBAHHBIM 3aTBOpOM — «MJIID»
6) C «N-p» nepexo oM U OOIIUM HCTOKOM
B) C «p-m» mepexo0M U O0IIKUM 3aTBOPOM
r) C HeynpaBisOLMM «p-n» nepexogom u M/IIT
n) MOIT u MAIT



Otgert: a.
7. OCHOBHBIE 3JIEMEHTHI TIOJIEBOTO TPAH3UCTOPA (BBIBOIBI)?
OrtBet: CTOK, UCTOK, 3aTBOP.

8. B kakoMm pexume pabOTHl YCHIUTEIBHOTO KacKajJa HAWUMEHBIIUE HUCKaXEHUS (POpMBI
YCUJIMTENBHOTO CUTHAJIA?

OTBeT: pexuM A.

9. UYro nenaet nuddepeHnnaibHbli Kackaa ¢ CMH(pa3HbIM CUTHAIOM?

OrtBer: ocialiser.

10. Ha BbIxoJie cxeMbl, MOKa3aHHOW Ha PUCYHKE, UMEETCs MOCTOSTHHOE HarpsbkeHue 5 B. Kakoso
BXOJIHOE Harpsbkenue, eci R1=20 kOm, R2=100 kOwm ?

R2

R1 oo

U

Ortser: -1 B.

11. Kak Ha3bIBaeTcs CXEMa, NpCACTABJICHHAS Ha pI/IcyHKC?

DAl
[>oo

OTBeT: NOBTOPUTETT.

12. CooTHecHuTe HA3BaHUS CXEM C UX U300paKEHUSIMU
a) CcymMMmarop

—]

DA1

Un U

o —

1)



6) Wurerparop

oo
i
° T
2)
. B) ITOBTOPHTEIIb
3) -
s r) Juddepenmmarop
[ﬁ;
luw
4) -

OrtBer: 1-0; 2-B; 3-1; 4-a.

13. Tpanszuctopssii kitou Ha M/IIT (MOII) Tpan3ucTope ¢ HHAYIMPOBAaHHBIM n-kaHaioM. Kakoe
HanpsbkeHue U, (3aTBOP-UCTOK) HEOOXOIUMO MPHUIIOKHUTh, YTOOBI K04 ObLT OTKPHIT (Uy —
MOPOrOBOE HAIpsiKeHue)?

a) U>Uo

6) Ux>0

B) Us<0

r) Us<Uo

n) Her npaBuibHOro oTBETa

OTBeT: B.

14. Kak Ha3bpIBaeTCs CXeMa pEJIaKCAlMOHHBIM TEeHepaTopa JJIEKTPUYECKUX MPSIMOYTOIBHBIX
Kosie0aHui ¢ KOPOTKUMH (ppoHTaMU?
a) MynbTUBUOpaTOp
0) Ycuaurenb
B) ['eHeparop curxaia TpeyroiabHON (pOpMbI
r) Jemmudparop

OrtBerT: a.

15. Kak Ha3bIBaeTCsl cCXemMa aBTOT€HepaTopa, H300paKEHHOTO Ha PUCYHKE



OtBeT: aBTOreHEpaTOp TAPMOHUUYECKUX KOJICOAHUM.

16. OCHOBHBIC JIOTHYSCKHUE IICMEHTHI
a) U, WJIN, HE
0) WJIN - HE
B) U-UJIN
r) U-—HE

OrtBerT: a.

17. O6o3HaUeHKHE TUOAHO-TPAH3UCTOPHOM JIOTUKH
a) JTJI
0) JDCII
B) OTIJI
r) H2J1
o) TTJII

OrtBerT: a.

18. Kak 0003HauaroTcst mpeodpa3oBaTe aHAJIOTOBBIX CUTHAJIOB B IU(pOBbIe?

Otset: ALIL

3.5 Tunosoe 3aanue 1Js BHINOJTHEHHUSI KYPCOBOii padoThI
TunoBele 3a7aHus BBUIOKEHBI B 3JIEKTPOHHONH HH(OPMAIMOHHO-00pa30BaTEeIbHON cpefe
UpI'VIIC, noctynHoil o0y4aromemMycsi Yepe3 ero JMUHbIM KaOuHeT.
Hwxe npusenieH oOpaser 3ajaHust Il BBITOJTHEHUs! KypCOBOH pabOThI M IPUMEPHBIN TepeyeHb
BOIIPOCOB JUIS €€ 3aIIUTHI.

O06pa3el TUIIOBOTO 3a/1aHus JJIs BBIIOJHEHUSI KypCOBOM pabOThI

B cooTBeTcTBMM ¢ HOMEpPOM BapuaHTa UCXOJAHbIE JaHHbIE BBHIOMpAIOTCA OOydyarolmMMCs U3

Ta0IMI], MPUBEJICHHBIX B METOJAMYECKOM IMOCOOMHM C 3a/laHMeM Ha KYpPCOBYIO pabOTy COTrJIacHO
HOMEpY BapuaHTa, KOTOPHIH 3a/1aeTcs mpenoaasareneM. [IpuMep UCXOTHBIX JAHHBIX:

Bap-t | Ec,MB | Rc, Om Ku Ry, Om | Fu,xlm | Fg, xI'm | S Tmin, °C | Trmax, °C

01 55 2400 80 500 40 50 3 10 60

TunoBoe (YKpyITHEHHOE) COJiepKaHNue KypCOBOM pabOThI TOHKHO BKIIIOUYATh:
1 Pacuer ycunurens npeaBapuTENbHOTO YCUIEHUS.
1.1 Pacuer pexxuMa TPaH3UCTOPHOTO YCHIICHHS.
1.2 Pacuer mapamMeTpoB, OOECHEUMBAIOMINX PEXUM PAaOOTBI TPAH3UCTOpA  TI0
MIOCTOSIHHOMY TOKY
1.3 Tloxbop pe3ucTopoB AEIHUTENS IENH Oa3bl.
2Pacyer SMUTTEpHOIO NOBTOPUTEISI HA BHIXOHOM KacCKaje YCUIIUTEI.
3ITonbop KOHIEHCATOPOB
4TlocTpoeHue aMIUIUTYJHO-4aCTOTHBIX U ()a30-4aCTOTHBIX XapAKTEPUCTUK YCUIIUTEIS.
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10.

11.
12.
13.
14.
15.
16.
17.

18.

19.
20.
21.

22.
23.
24,
25.
26.
27.
28.

OO6pazel THIIOBBIX BOIIPOCOB /ISl 3aLIUTHI KYPCOBBIX paboT
Kakum oOpazam OCyIIECTBISIICS BBIOOp TpaH3UCTOpa AJIs YCHIIUTENS MPEIBAPUTEIHLHOTO
ycueHus?
Uro Takoe TepMOCTA0MIIN3ALHUSA U OT KaKUX IMapaMeTpOB OHA 3aBUCHUT?
B pacuere kakux mapaMeTpoB y4acTBOBaIM N-mapameTpbl, BHIOPAaHHOTO BaMU TpaH3HCTOpa?
Kak paccuutbiBanych napaMeTpbl, 00ECIEUNBAIOIINE PEXXKUM TPAH3UCTOPA IO MIOCTOSTHHOMY
TOKY?
OT yero 3aBUCUT PACCUUTAHHBIN BaMU KO3 (DUITUEHT yCUIICHUS?
JIns1 yero UCmoJib30BAJIM B CXEME AYMUTTEPHBIN MOBTOpUTEINH? 1 mouemy?
Jns dero B cxeme NPUCYTCTBYIOT pa3JelUTeNIbHbIe KOHJEHCATOPbl U KaKUM 00pa3om
IIPOBOAMJICS UX pacueT?
Kaxk 6b11u moctpoenst rpagukun AUX?
Kakum o6pazom npousBoauiock noctpoenne UX?

3.6 Ilepeyenn TeopeTHYECKHX BOMPOCOB K 3a4eTy
(1 O1IeHKH 3HAHU)

®uznyeckue 0OCHOBBI pabOTHI p-N-Tiepexoaa.
Knaccudukanus 10108, OCHOBHBIE TapaMeTphl, 00JIaCTH UX MPUMEHEHUS
bunonspusie Tpansucrops! (bT): TeXHOIOTHS N3rOTOBIEHUS, KOHCTPYKLUS, KIaccuUKaIys
1o 00JIaCTSIM MPUMEHEHUSI.
[Tpunuun padotst BT, BAX, ocHOBHBIE ypaBHEHUS U TapaMeTPBhI.
Ocnosnble cxeMmbl Bkimouenus bT (Ob, O3, OK) u ux pa6ota B akTHBHOM pexkuMe. PeskuMbl
OTCEYKHU U HACBHIIICHHUS.
Manocurnansubie mapamerpsl bT (h-mapametpsr).
Tupucropsl QHOAHBIE U TPUOAHBIC, NX Ha3HaueHHWe W Kiaccubukamus [IpuHiun paboTsl,
BAX, ocHOBHBIE TapaMeTpBhlI.
[Toneswie Tpansucropsl (IIT): mpunmun aeiictBus IIT ¢ ynpaBisommM p-N-epexoioM.
BrixoaHble U mepeaTovHbIe XapaKTEPUCTUKU, UX YPABHEHUS U OCOOCHHOCTH.
[Mpunnun nedictBust MOII IIT co BcTpoeHHBIM KaHainoM. BBIXOJHBIE U TepeAaTOYHBIC
XapaKTEePUCTHKH, UX YPaBHEHUS U OCOOCHHOCTH.
[Mpunuun neiicteuss MOII [IT ¢ unaynupoBaHHBIM KaHajIoOM. BbIXOAHbBIE U MEepelaTOuHbIE
XapaKTEPUCTHKH, UX YPaBHEHUS U OCOOCHHOCTH.
WuTerpanbubie Mukpocxembl (MMC): 0oCHOBHBIE MOHATUS MUKPO3JIEKTPOHUKH.
O6ume nmouaTus 06 ycunutensx. OCHOBHBIE TapaMeTphbl yCHIIUTeNeH
Kackan ycunenust HanpspKeHHs 10 CXeMe € O0IIUM SMUTTEPOM:
Kackaz ycunenus Toka ¢ 00IIHUM KOJUIEKTOPOM (IMUTTEPHBIA TOBTOPUTEH).
JuddepenumanpHplii kKackaa ycuneHus HanpsokeHus Ha BT
Juddepennnanbable Kackaapl ycuineHus Hanpsbkenus Ha [1T.
Kackanpl ycunutens momiHoctd. OOmue MooXKeHUs. Y CUIUTENbHBIM Kackaj B peXHMe
Kjacca A.
OOGpartHas CBsI3b B YCHJIMTEISIX. XapaKTEPHbIE CBOMCTBA MOJOKUTEILHON U OTPUIIATEIHHOM
00paTHBIX CBSI3EH.
Bmmsinne OC Ha mapameTpsl YCUITUTEIA.
OO61u1me moHATHS 00 ONEPAIIMOHHBIX YCUIMTEISIX U UX OCHOBHBIE ITApaMETPBhI.
OcHOBHBIE CXEMbl JIMHEHHBIX ycuiauTenedl HamnpsokeHus Ha OY  (moBTopuTenw,
WMHBEPTUPYIOIIKE U T. 1.). [[puHINI BUPTYanbHOTO KOPOTKOTO 3aMbIKaHUS.
Cxewmsl Ha OV, peanusyromue MatreMarnueckue onepanuu (pemarorniue OV).
Jluneiinble crabunuzaTopsl U GuiabTpsl Ha OY.
O61ee nouatue o reHeparopax. Mx knaccudukanms.
Obmee nonarue o RC-reneparopax. RC-reneparop ¢ (ha3ociBUTAIOIIUMH 3BEHbSIMU.
OO0ree MOHATHE O TPAH3UCTOPHBIX Kitouax. Kirrod Ha OUITONISIPHOM TPaH3UCTOpPE.
Kitroun Ha 1osieBbIX TpaH3UCTOpax.
Kiroun ¢ rajapBaHMYECKMM PpA3[CICHHOM YIPABISIOMEH W KOMMYTUPYEMOW LENH
(ONTPOHHBIE KITHOUH).



29. HeympaBnsiemble kimtoud. JIMOJHBIE OTpaHMYMTENH H (OPMHUPOBATENM, AMILUIUTYIHBIC
CENIEKTOPHI.

30. MynbTHBUOpATOPHI TEHEPATOPHI TUHEHHO U3MeHstonerocs Hanpsbkenus ([JIMH).

31. KomnapaTopsl.

32. OCHOBHBIC MTOHSTHUS AITEOPbI JIOTHKHU. JIOTHUECKUE AIIEMEHTHI.

33. Jlornueckue snementsl. 1, NJIN, HE.

34. TlocnenoBaTeIbHOCTHBIE (PYHKIIMOHAIBHBIC JIOTHUECKUE YCTPOWCTBA: TPUTTEPBI, PETHCTPHI,
CUCTUYHKHU.

35. Hudpoananorossie npeodpazosarenu (L{AIT). O6miee mousarue.

3.7 IlepeyeHb TUMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K 3a4UeTy
(171 OTIIEHKH YMEHUI)

1. Ha nuoxe mpu u3meHeHuu npsimoro HampsbkeHus ot 0,2 1o 0,4 B mpsiMoit TOK yBelTUYnUBaeTCs
ot 3 1o 16 MA. KakoBo auddepeHnnanbHoe COMPOTUBICHUE T1oa?
Otser: 15,4 OMm.

2. B Tpan3ucTope, BKIIOUEHHOM IO CXEM€ C 00IIUM AIMUTTEPOM, TOK 0a3bl u3MeHmics Ha 0,1 MA.
Kak mpu 3ToM U3MEHUTCS TOK IMUTTEPa, eciu ko3 durment ycunenus a=0,975?
Otgert: 4 MA.

3.8 IlepeyeHb THNOBBIX NPAKTHYECKHUX 3Q/1aHUI K 3a4eTy
(17151 OLIEHKU HABBIKOB U (MJIM) OMbITA JI€ATEIbHOCTH)

1. Haiigute K03 GHUIMEHTH yCHUIICHHSI 110 HanpsbKeHUIo Ku 1 110 TOKY K), BXOAHOE Rex U BBIXOIHOE
Reuix COMPOTUBIICHHS YCHITUTEIBHOTO KaCKaia ¢ OOIIMM KOJUICKTOPOM (CM. PHC.) Ha TPAH3HCTOPE
I'T322B, y kotoporo hi1 = 330 Om, hp1 = 46, h1, = 10* CM, ecnu conpoTUBJIEHHE PE3UCTOpA
R, =1 kOm.

o+Ex

Rei i ‘ Unx

Otser: Ku=0,992; Ki=40,9; Rex= 41,25 kOM; Rgzix=7 OM.

2. Cxema cymMmaropa Ha OIEpallMOHHOM YCHJIMTENe TpUBEACHA Ha pUCYHKe. Paccuuraiite
COTPOTHUBIIEHUS Pe3UCTOpOB Ry, R,, R3 cymmaTopa, 00ecrequBaroIInX CIETYIONIYI0 3aBUCUMOCTh

BbIXOAHOTO HanpspkeHus: Uy, = —(3Ugyq + 15Uy, + 5UL,,)- ComnpotuBiieHue pesucropa
oOpatHo#i cBsizu Roc = 150 kOmM.
Ro.c
Ut R —
UM R2 .
e
oY
Un.x3 R3 o
o— Vs

L

Oteet: R; = 50 kOM, R, = 10 kOM, R; = 30 kOMm.



4. MeToan4ieckue MaTepuaJbl, onpeaesoniue Nnpoueaypy oueHuBaHusA
3HAHMIi, yMEeHUIi, HABBHIKOB M (WJIN) ONbITA 1eSITeJIbHOCTH

B rtabmuue mpuBENEHBI OMMCAHUS MOPOIEAYpP NPOBEAEHUS KOHTPOJIHHO-OIEHOUYHBIX
MEpONPUATHIA U MPOLEAYP OLICHUBAHUS PE3YJIbTATOB 00YUYEHUS C IIOMOIIBIO OLIEHOUHBIX CPE/ACTB B
COOTBETCTBUU C paboyell MporpaMMoi AUCHUILIUHBIL.

HanmenoBanue
OLEHOMHOTO OmnwucaHus POIEAYPH TPOBEACHUS KOHTPOIHHO-0IIEHOYHOTO MEPOTIPHATHS U MIPOIIECTyPHI
OILICHMBAHMUS PE3YNNbTAaTOB O0YUCHHUS
cpencTBa

BrimoHeHNE pa3HOYPOBHEBHIX 33124 (3a1aHUI), IPEAYCMOTPEHHBIX paboyeii mporpaMmMon
PazHoypoBHeBas 3a/1a4a | JUCHHUIUIMHBI, IPOBOAATCSA BO BPEMs IPAKTHUCCKUX 3aHATHH. Bo BpeMsi BBINOIHEHUS 3314
(3amanme) (3amaHmii) paspemiaeTcss IMOJB30BATHCA YUYCOHHKAMH, CIIPAaBOYHHUKAMH, KOHCIEKTAMH
JIEKUMH, TETPaAsIMU U1l PAKTUYECKUX 3aHITUH

3amuTa KOHCIEKTOB, IIPEyCMOTPEHHBIX pabodel MporpaMMon TUCIIUTIINHEIL, IIPOBOIUTCS
BO BpeMs IpaKkTHYECKWX 3aHATHH. IlpemonmaBarens Ha NPAKTUYECKOM 3aHITHH,
MIPEALIECTBYIOMEM 3aHATHIO HMPOBEACHHUS KOHTPOIS, JOBOJHUT JIO OOYYArOUIMXCS: TEMY
KOHCIEKTOB U TpeOOBaHMUS, IPEABSIBISIEMbIC K X BBIIIOJHEHHUIO U 3aIIUTE

Koncnekr

3ammTa Ja00paTOPHBIX PabOT MPOBOJMUTCS BO BpeMs J1a0OpaTOPHBIX 3aHATHI. Bo Bpems
NIPOBENICHUS 3aIIUTHI JIAOOPAaTOPHOH PabOTHI MOJIB30BATHCS YUCOHUKAMH, CIIPABOYHUKAMH,
KOHCIICKTaMH JICKLIUH, TETPaIsIMH He pa3perieHo.

[IperonaBatens Ha JabopaTOpHOH paboTe, NPENIIECTBYIOUICH 3aHATHIO IPOBEICHUS
3aIIUTHl JIAOOPATOPHO pPaboTHl, NOBOJAMT 10 OOYYalOIIMXCS: HOMEp 3allHIIaeMOH
nmabopaTopHO paboThL, BpeMs Ha 3aIUTy Ja00paTOPHOIl pabOTHL.

[IpenonaBarens nHGOpMUpPYET OOYYAIOIIUXCS O pe3yiabTaTax 3alluThl JIabOpaTOpHOI
paboThI cpa3y Mocie ee KOHTPOJIbHO-OLEHOYHOTO MEPOIPHATHS

JlabopaTopras pabdora

XoJ1 BBIMOJIHEHUS PA3IeNIOB KypCcOBOil pabOTHI B paMKax TEKYIIEro KOHTPOJISI OLICHUBAETCS
MIPeroaBaTeIeM UCXO0Is U3 00BEMOB BBITIOIHEHHBIX PA0OT B COOTBETCTBHE CO IIKAJIAMH
oueHuBaHuA. [IpernonaBarens HHPOPMHUpPYET OOyHaAIOMIMXCA O PE3yJIbTaTax OLECHUBAHUS
Kypcoas pabora BBINTOJTHEHHS KypCOBOTO NPOEKTA Cpasy Mocie KOHTPOIbHO-OIIEHOYHOTO MEPOIIPHUSTHSL.

B xoze 3ammThl KypcoBOM pabOThl 0O0YUArOLIMICS AenaeT JTOKIa| HIPOTSHKEHHOCThIO 5 — 7
MmuHyT. IlpenonaBaTens CTaBUT OKOHYATENIbHYIO OLEHKY 3a KypCOBYIO paboTy mocie
3aBCPHICHUA 3allIUTBI, YYUThIBAasd YPOBCHb €€ 3allIUThI

Jna opraHuzanuMu M NOPOBEACHUS IPOMEXKYTOUHOW aTTECTALMU COCTABJISAIOTCS THUIIOBBIE
KOHTPOJIBHBIC 3aJIaHUS UJIW NHBIC MaTCpUallbl, HGO6XOI[I/IMI)I€ JUIA OICHKH 3H21HI/II>1, YMGHHﬁ, HAaBBIKOB
U (MIIK) OTBITA IEATENBHOCTH, XapaKTePU3YIOIINX dTanbl (OPMUPOBAHUS KOMIIETSHIIUN B Mpoliecce
OCBOEHUSI 00pa30BaTENIbHOIN MPOTrpaMMBbl.

[IepeueHb TEOPETHYECKUX BOIPOCOB M TUIIOBBIE NPAKTUYECKHUE 3aJaHUS PA3HOTO YPOBHSA
CIIOKHOCTH IS MPOBEJIEHUS MPOMEXKYTOUHOM arrecTanuu oOydarouiyecsl MOoJIy4yaroT B Hadaje
ceMecTpa dYepe3 JIIeKTPOHHYI HHQOpMaIoHHO-00pazoBatenbHyo cpeny Hpl YIIC (uunHbiid
KaOMHET 00y4aromerocs).

Onucanue npouenyp nNpoBeieHusi MPOMeKYTOUHOH aTTecTauuu B (popMe 3a4eTa
W OLICHMBAHUS Pe3yJIbTAaTOB 00y4eHHA
[Ipn mpoBeneHMH NPOMEXYTOUHOW aTTecTalMu B (opMe 3ayeTa MpernojaBaTellb MOKET
BOCIIOJIb30BaThCs PE3yIbTaTaAMH TEKYLIETO KOHTPOJI YCIIEBAEMOCTH B TeueHue cemectpa. C 1enbro
HCIIOJIb30BAaHUsl PE3yJIbTaTOB TEKYIIET0 KOHTPOJS YCIEBAEMOCTH, MpPENoAaBaTeb MOJICUUTHIBAET
CPEIHIOI0 OILIEHKY YpPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIMH oOydaromierocs (CymMMa OIICHOK,
MOJIy4YE€HHBIX 00YUYaIOUIUMCS, IEIUTCS HA YHUCIIO OIIEHOK).

Ikana ¥ KpUTEPUH OLIECHMBAHHS YPOBHS C(POPMHPOBAHHOCTH KOMIIETEHIMI B pe3yJibTaTe
HU3y4eHUs] JUCHHUILINHBI IPH NIPOBEICHNU MPOMEKYTOUYHOM aTTecTAlNU
B hopMe 3a4eTa Mo pe3yJbTaTaM TeKYILIero KOHTPOJst
(0e3 TONOJHUTEJIHbHOI0 ATTECTAIIMOHHOI0 MCTILITAHUSA)
CpenHsist OLleHKa ypOBHS

c(hOpMUPOBAaHHOCTH KOMIIETEHIIUH [Tkana oneHUBaHMA
10 Pe3yJIbTaTaM TEKYIIEro KOHTPOJIS




Ouenka He wMeHee 3,0 W HET HU  OJHOM
HCYJOBJICTBOPUTCIILHOW  OLIGHKA 10  TEKYIIeMy «3aYTECHOY
KOHTPOJTIO

Onenka wmenee 3,0 winm moiydeHa XoTs OB OgHA
HEYJOBJICTBOPUTEINIbHAS OIIEHKA TI0 TEKyIIeMy KOHTPOIIO

«HEC 3a4YTCHO»

Ecnm onenka ypoBHS c(hOPMUPOBAHHOCTH KOMITETCHIIMH OOydJaromerocss He COOTBETCTBYET
KpUTEpUSIM TMOJYy4YeHUs 3adera O0e3 JIOMOJHUTEIBHOIO AaTTeCTAllMOHHOTO UCHBITaHUS, TO
MIPOMEKYTOUHAsI aTTeCTaIUsl MPOBOAUTCS B (hopMe coOeceqoBaHUs IO MEPEYHI0 TEOPETHUECKHUX
BOIIPOCOB U TUTIOBBIX MPAKTUYCCKUX 33/1a4 WU B (OPME KOMITBIOTEPHOTO TECTUPOBAHHS.

[IpomexxyTounast aTTecTanus B popMe 3a4eTa ¢ MPOBEICHUEM aTTECTAllMOHHOTO HCIIBITAaHUS
MPOXOJUT HA MOCJIEAHEM 3aHATUHU 110 AUCIUIIIMHE.

[Ipu mpoBeneHWHM TPOMEKYTOUHOW arTecTanuud B (GopMe KOMITBIOTEPHOTO TECTHPOBAHUS
BapHaHT TECTOBOTO 3adaHus GOpMUPYETCs U3 POH/IA TECTOBBIX 3aIaHUM 110 JUCIIUILTHHE CITyIaiiHBIM
o0pazom, Ho ¢ ycioBueM: 50 % 3agaHuil JOJDKHBI OBITh 3aIaHUSIMU OTKpBITOro Thma u 50 % 3amanuii
— 3aKPBITOTO THUIIA.



