MUHHCTEPCTBO HAYKH H BBICIIETO OBPA30OBAHMS
POCCHIICKOMN ®EIEPAIINH

Peaepanbroe rocyAapcTBEHHOE GHOIKETHOE 00PAOBATEIBHOE VYpCAIeHRE
BeICiIero odpasosanun «Kabapanno-Bankapekuii rocyaapersennoiii
yHusepcuteT um. X.M. Bepoexora» (KBI'Y)

HHCTHTYT HRGOPMATHKY, YICKTPOHHKH H POGOTOTEeXHUKH
Kagreapa snekTponuks u nuppeBnix Hll(l)pMﬁ.l[HOHHle TeXHOJIOrHH

COI'TACOBAHO

PykoBomuTens o6pasosarensHOI
NPOTPAMMEI ..
ff,ﬁf—t..t.:.a»g P.II1. Tewen

g} mpemopa UNOuP
‘/ﬂff' .tlf_l’:'m{ g _P.IIIL Temes

« 30 » 05T  2023T. « 30 el 250 2023 T.

PABOYAS IPOFPAMMA JACIUTLINHLI (MOTY.JS)
51.0.08.03«®W3UKA IJIEKTPOBAKYYMHBIX H
MOJYTIPOBO/IHAKOBBIX IIPHEOPOB»

Hampagnenne nmoaroropxm
11.03.01Pagnorexunka

IMpoduns: UHTErpHPOBAHHBIEC CHETEMBI GE301IACHOCTH

Ksamaduxanms (crenens) BBITYCKHMKA
Bbaxanasp

Dopma obyueHuS
O4nas

Haapunk 2023



Pabouass mporpamMma gucuuMmiIuMHbBL (Monayns) «@H3MKa IJEKTPOBAKYYMHBIX U
MOJIYNIPOBOJHUKOBBIX NPUOOPOB»
/coct. P. III. TemeB — Hanmpuuk: KBI'Y, 2023 r.24c.

PabGouas mnporpamma aucUMIUIMHBL  (MOAyJsl) «@PU3MKAa  AIEKTPOBAKyyMHBIX U
HOJIYIIPOBOJHUKOBBIX MPUOOPOBY» NpeHAa3HAYeHa A  CTYAEHTOB O4YHOM (popMbl oOyueHHs MO
HarpasieHuto noarorosku 11.03.01 Paguorexnuka, 4 cemectpa,2 Kypca.

Pabouas nporpamma nucuuruivHbl (Monyiis) «Pu3nKa MEKTPOBAKYYMHBIX U MOITYIPOBOJHUKOBBIX
npuOOPOB»COCTABIIEHA C Y4E€TOM (helepaIbHOr0 rocy1apcTBEHHOIO 00pa3oBaTeIbHOIO CTaHAapTa
BeICIIETO 00pa3oBaHusi 1O HampasieHuto noarotoBkull.03.01 PammorexHuka,yTBEp:KIACHHOTO
nprka3oM MunuctepcTBa oOpasoBanus 1 Hayku Poccuiickoit @enepannn «19» centsiops 2017 r. Ne
931.



Conep:xanue

1. Ilenb u3amaun OCBOCHUS AUCIIUTUTHHBI (MOYTIN) evveenrreenurreeireeeereeennreeseseessneessnessneessseesnnnes 4
2. Mecro aucuumuinibl (Moayst) B cTpYKType OIIOIT BO ....oo.ooiiiiiiiiiiiiiciccccecceen 4
3. TpeGoBaHus K pe3yiabTaTaM OCBOEHUS AUCIMIIITUHBI (MOYIIS) «eouvverureeueennieaieeniieeieesieeenieenieens 5
4. CopaepxaHue U CTPYKTYPA TUCHUTUTHHBI (MOYJTIN).cuvveeureenereeeeenueeeseesereeseesuseenseessseeseesnsesseesnns 5
CmpyKmypa OUCYUNTUHBL (MOOYIIS) «..eeeveeeeeerrersureesseeesisreesssesssseeassseesssseesssseessssesssssessssseessseesssseesnns 7
5. OteHOoYHBIE MaTepUANbI AT TEKYIIEro U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U
TIPOMEIKYTOUHOM ATTECTAIIMH «..eeeuvveeenereeennreeeuseeesseesnsseeansseessssesssseessssesenssesenssessnsseessssessnssesssssesssseessnses 8
5.1 KOIITOKBILY M ...ttt ettt ettt ettt ettt e ettt e ettt e et e e e st e e e st e e e st eesabteesabbeesanbeesabeeesabeeenns 8
5.1.1. BOnpocbl, BIHOCUMBLE HA KOJULOKBUYM....ccuveeeeveesaureesssesessesessesessseessssessnssesssssesssssesssseesans 8
5.2, OOPA3IBI TECTOBBIX BAMAHMT] ...c.uveeueeeuiieiieeiienteeeteesteeeteenteesteesseesaseeseesnseenseesnseenseesnsesseas 11
Memoouueckue pexomeHOAyUYU NO NOOSOMOBKE K MECHUPOBAHUID .......veereveeerreeaenreenirveeneseeans 12
KPUMEDUU OUCHUBAHUSL ...ttt ettt ettt s 13
5.3.  3amaHust A7t TA0OPATOPHBIX BAHITHH ..ecvveeeerieerireeeiereenireenseeesseeensseeensseeensseessssessssneesssees 13
6.  TIPOMEAKYTOUHAS ATTECTALIMS ...vveenerreeureeeireeeieeesteeestaeesseeesaseeessseeessseeensseessseesnnneesseeesseesnanes 14
Kputepun orieHKH KadecTBa OCBOCHUS AUCIHUILTUHBI TPUBEACHBI B IPUIIOKCHHUH 2. ........veenveennnnen. 17
7.  Meroauyeckue MaTepualibl, OMPEACIISIIONINE MPOLEIYPhl OLICHUBAHUS 3HAHWUW, YMEHHH,
HABBIKOB M OIIBITA JAEATEIIBHOCT . ...ccuvveeuteentteruteeteenuneenteesuseenseesaseeseesaseenseesaseeseesaneeseesaneeseensneenneennes 17
8.  YueOHO-MeTOAMYEeCKOE 00ECTICUCHUE AUCITUTUTHHBI (MOMTYIIN) .eeeuvreeerreeeereeerreeeneeesnreeesneeennnes 18
OCHOBHASL JIUMEDANMLYDA .....cceeeeeeeeeeieesiieeeeieeeeitteesateesateesateesatteeanbaeensseeensseeasseessteessseesnseeennseeas 19
JIONOTHUMENOHAS TUMEDAIYD A ..o.eeeeeeeeeeeeeeeseeeeeeasiaeeeeesasaeesassseeesassseeessassseesesssseeessnsseeeenn 19
TICDUOOUUCCKIUC UBOAHUSL ......oeeeeeeneeenieeniieaeeeeieeeeteeteaseseeaseesaseesseassseeseessseanseasssesseessseenseessseenseas 19
HTHINEPDHEIM-DECYPDCBI ..o eeeee et e et e e e ettt e e et e e e et eeeesnsseeeeessaeeesanssaeeeennsaeeeeanseeeenn 19
9. IIporpammuoe obecrieueHrne COBpEMEHHBIX HHPOPMAITMOHHO-KOMMYHUKAITHOHHBIX
TEXHOITOTHIM . ...ttt ettt ettt ettt et e ettt e ettt e ettt eeat et e ettt e eat e e e st e e e bt e e e st e e eabbeesabbeesabteesabbeesabeeeaabeeennneeas 20
10. MarepuaabHO-TEXHUYECKOE OOCCTIEUCHUE TUCIIUTITIHDBI «.....eenverureerenreenrenieeeeeaeenieenseeneenaeenne 20
[Tpunoxenue 1. JIuct usmeHeHut (I0NMOJIHEHH) B paboueli mporpaMmmMe JUCITUTUTHHBL (MOYJIs) .. 22
[Ipunoxenue 2. Kputepun olleHKH KaueCTBA OCBOCHUS AUCLIUIIIIMHBI «...c..veenvveeueennreereenireeieeninenns 23



1. Ilesn u 3a1a4u OCBOEHUS TUCHMILIMHBI (MOLYJIs1)

Ienbro AMCOUIVIMHBI ABJISACTCH:

— TIIOArOTOBKA BBIYCKHHMKA, BJIAJCIONIET0 (PU3MYECKMMHU OCHOBAMH U HPUHIUIIAMU
nelcTBUS MPUOOPOB BaKyyMHOM 3JIE€KTPOHUKHU U MOy IPOBOJHUKOBBIX PUOOPOB;

— 00yYeHHe TEOPETUYECKHM OCHOBAM M METOAAaM 3KCIIEPHUMEHTAILHOTO HCCIIEeIOBAHNUS
[apaMeTpoB M XapaKTepUCTUK MpUOOPOB, CXEM, YCTPOHCTB M YCTaHOBOK
AJIEKTPOHUKH PA3IMYHOrO (PYHKIIMOHAIHLHOTO Ha3HAYCHHSL. U UX IPUMEHEHUIO.

OcHoBHbBIE 3a1a4¥ M CHHUILJIMHBI:

— H3YyYEHHE OCHOBHBIX THUIIOB MTOJYNPOBOJAHUKOBBIX MPUOOPOB U MPUOOPOB BaKyyMHOM
AJIEKTPOHUKU U (PU3NYECKUX MTPOLECCOB, 00ECIICUNBAIOLINX X PabOTY;

— OBJIAJICHHE METOJAaMH HCCIICOBAHUS IOJYIPOBOAHUKOBEIX HMPUOOPOB U MPUOOPOB
BaKyyMHOH DJIEKTPOHMKH;

— TIpHOOpETeHHE HaBBIKOB IMPAKTHYECKOTO IPUMEHEHHUs IOJYy4YEeHHBIX 3HaHWMH,
CIIOCOOHOCTEM JIIs1 CAMOCTOATEIBHON PAOOTHI.

W3ydenue QUCHUIUIMHBI HAIIPABJICHO Ha MOJATOTOBKY CIIEUAIUCTOB, CIIOCOOHBIX pelIaTh
po0JIeMbl, BOZHUKAIOIINE TPY SKCIUTyaTaIlMH U3/IeNUi 3JIeKTPOHHOM TEXHUKHU C yUE€TOM 00JIacTH,
THUIIOB U 3a/1a4 IPO(eCCUOHATILHON AEATEIbHOCTH B COOTBETCTBUHU C MPO(ECCHOHAIBHBIMU
CTaHapTaMH:

06.005 «CnoemuanucT 10 OKCIUTyaTallud PaJUOAICKTPOHHBIX  CPEACTB  (MHXKEHEp-
NIEKTPOHMK)», YTBEPKIACHHBIM MNpuka3oM  MuHuCTEpCTBa TpyAa U COLMAJIBHON 3alllUTHI
Poccuiickoii ®enepanun ot 31 umrons 2019 roma N 540u(3apeructpupoBan B Muntwocte PO 28
asrycra 2019 ropa,perucrpaunonnsiii N 55756).

40.058 «HWmxeHep - TEXHOJOr TO TMPOU3BOACTBY M3ACIHNA MHUKPOIIEKTPOHUKNY,
YTBEPKACHHBIN MpUKa30M MUHHUCTEpCTBA TpyJa U cOLMaIbHOU 3amuThl Poccuiickon denepanuu
ot 03.07.2019 1. Ne 480n (3apeructpupoBan Muntoctom Poccun 29.07.2019 1. Ne 55439).

2. Mecro mucuuiuiaabl (MoayJisi) B crpykrype OIIOII BO

JlucuuiuinHa BKJIIOUEHA B 00s3aTeNbHYI0 YacTh bioka 1y4yeOHOro riaHa mo HampaBiICHUIO
noarotoBku BO 11.03.01PaguoTexnnka HampaBieHHOCTh (mpoduib): «HHTErpupoBaHHbBIE
CHUCTEMBI OE30ITaCHOCTH.

[Ipu ocBOCHMM AMCHIUTUIMHBI 00YUYAIOIIUNACS CMOXKET YaCTHYHO TIPOJIEMOHCTPUPOBATH CIICTYIOIINE

00o0mieHnHbIe TpynoBbie PyHKIUU (OTD):

— Okcmjyatamusi  paaModJeKTPOHHOH anmapatypbl (podeccCHOHANBHBIN  cTaHAapT
06.005«CneunanuctT 1O  3KCIUIyaTallMd  PaJMOdJIEKTPOHHBIX  CpPeICcTB  (MHXKEHep-
ANIEKTPOHUK)», K0 B, ypoBeHb KBamupUKAIH -5);

— Paspaldorka eIMHMYHBIX TEXHOJOIrHYEeCKHX TMPOLECCOB M PpPeKOMeHJAalui 1o
YCTPAHEHHUIO u npeaynpexaeHuIo Opaka B NPOU3BOACTBE u3aeni
MHKpodIekTpoHuku(podeccrnonansubiii cranmapT 40.058 «MmxkeHep - TexHOJIOT IO
IPOM3BOJICTBY U3/IENUIl MUKPOIJIEKTPOHUKIY, KO B, ypoBeHb KBannpuKauu -6).
Nzyuenne aucuumiauabl «Pu3nKa 371€KTPOBAKYYMHBIX U MOIYIPOBOJHUKOBBIX MPUOOPOB»

0a3upyercss Ha CIEAYIOUIMX, paHee H3y4YaeMbIX, AMCLUUILUIMHAX: «DJIEKTPHUUECTBO U MarHETU3M,
«OcHoBbI Teopuu teneny, «lIpakTnueckas paguo’IeKTPOHUKAY.

3HaHUs, TOIYYEHHBIE [0 OCBOCHMIO IUCIMIUIMHBI, HEOOXOMUMBI MPU HU3YYCHUU IUCLUIUIMH:
«PanuosnektpoHuka», «CXeMOTEXHMKAa AaHaJOTOBBIX JJEKTPOHHBIX YCTPOUCTB», «(OCHOBBI



MOJyIPOBOJIHUKOBOM CXEMOTEXHUKN», «OCHOBBI KOHCTPYHPOBAHUS M TEXHOJOTHMHU MPOM3BOACTBA
POC» u np., a Takxke MU BBINOJIHEHUH OaKalaBpCKON BBITYCKHON KBANU()UKALMOHHON paboThI.

3. TpeGoBaHus K pe3yjbTaTaM OCBOEHHS IMCUUILTUHBI (MOTYJIs)

IIponiecc n3ydeHus: TUCLMIIMHBI HAMlpaBiieH Ha (OpMUpOBaHHE 00LIeNpodeccHoOHATBLHON
kommnerennuu (OIIK -2):
CrniocobeH caMOCTOSITENILHO MTPOBOIUTH SKCIIEPUMEHTANIbHBIEC UCCIIEI0BAaHHS U UCIIOIb30BATh
OCHOBHBIC ITPUCMBbI O6pa6OTKI/I " ONpCACTAaBJICHUSA TOJTYYCHHBIX JaHHBIX.
Koa n HanMeHOBaHMe HHIMKATOPA TOCTHKEHUS] KOMIETeHIIHH:
OIIK-b.2.2 - CiocoGeH mpoBOIUTH BEIOOP HAMITYUIIETO CIIOC00a MPOBEICHUN
9KCHEPUMEHTAIbHBIX UCCIIETOBAHHMN.

OIIK-b.2.3 - CnocobeH npencraBisiTh 00pabOTaHHbIE ¢ OLIEHKOW MOTPEIIHOCTH PE3YJIbTATHI
9KCTIEPUMEHTAIBHBIX UCCIIEIOBAHUH.

B pesynbrare uzyueHus: AucuuIInabl «DU3nKa 31eKTPOBAKyyMHBIX U IMOTYIIPOBOAHUKOBBIX
pUOOPOBY» CTYEHT JOJDKEH:

3HaTh:
— TPUHIHUI pabOThl yCTPOHCTBA;
— MCTOObI U CpeI[CTBa HpOBeI[eHI/IH 3KCHepI/IM€HTaHBHBIX I/ICCJ'IGI[OB&HI/Iﬁ, O6pa60TKI/I 1 OLICHKU
MOTPEITHOCTH PE3yIbTaTOB U3MEPEHUIA;
YMmerh:
— HCIONB30BaTh CPEACTBA HM3MEPEHUW JJII KOHTPOJII TEXHUYECKOTO  COCTOSIHHS
3JIEKTPOBAKYyMHBIX U TIOJYITPOBOTHUKOBBIX IPUOOPOB JIEKTPOHHOM TEXHUKH;
— paboTaTh C OKCIUTyaTallMOHHOW JIOKyMEHTallMed IO TEXHUYECKOMY OOCITyKHBaHHIO
SHCKTpOBaKYYMHI)IX u HOJ'IyrIpOBO[[HI/IKOBBIX HpI/I60pOB I-)J'IGKTPOHHOI\/JI TCXHUKU.
Baanern:
- MOHI/ITOpI/IHI‘OM TEXHUYCCKOI'0O COCTOSIHUSA BHCKTpOBaKyYMHBIX 158 HOJIYHpOBOIIHI/IKOBLIX
npubopos IT;
— DJKCIUTyaTalMed »SJIEKTPOBAKYYMHBIX M TIOJYHPOBOJHUKOBBIX MPHOOPOB AIEKTPOHHOU
TEXHUKHU.

4. Copep:xaHue H CTPYKTYpa JUCHHUILINHBI (MOLYJIs1)
B Tabmuue 1 mpuBoAMTCS ONMMCAHME COAEP)KAHUS IAUCLUIUIMHBI, CTPYKTYpUPOBaHHOE IO

paszenam, ¢ yKazaHHEeM IO KaXIOMy pa3zaeny (OopMbl TEKYIIEro KOHTPOJIS: 3alluTa JabopaTOpHOI
pabotsl (JIP), xonmnokBuywm (K), Tectuposanue (T).

Tabmuua 1
HaunmenoBanue Conep:xanue paszaena Kon dopma
pasaena KOHTPOJIUPYEMO | TeKyuler
Y KOMIIEeTeHIINHU 0
(1K ee 4acTH) | KOHTPOJI
1




Tema 1.
OnexmponHo-
ynpasisiemvie
JIamMnbl.

O6mmue CBEJICHMUSI, Kiaccuukanus.
YcrpoiicTBo u paboTa auoza. Y cTpoicTBO U
paborta TpUO/A. DJIeKTpOHHAs
smuccus. TepMoaIeKTpOHHbIE KaTOJbl.
Oco0eHHOCTH  YCTPOMCTBA  DJIEKTPOHHBIX
JIAMIL. duznueckue MpoLeCcChl. 3aKOH
CTETEHU Tpex
BTOPBIX.AHO/IHasIXapakTepuctuka.llapamer
pHI.

PaGounit pexxum. IIpumenenue auona st
BBITIPSIMJICHUS NEPEMEHHOTO
TOKa.OCHOBHBIE TUIIBI.

dusnyeckue

npouecchl. TokopacnpeaeneHue.
JlelicTBytoliee  HaOpsKEHHE W 3aKOH
CTENEHU TPEeX BTOPBIX. XapaKTEPUCTUKH.
[TapameTper.  YcrpoiictBo u  pabora
TeTpoda. YCTpOiicTBO M paboTa MEHToja.
Cxembl BKIJIIOUEHHUSI TETPOJOB U INEHTOOB.
XapaKTepUCTUKU TETPOJOB U MEHTOJOB.
[lapameTppl  TETPOAOB U MEHTOJOB.
MeX3neKTpOIHbIE E€MKOCTH TETPOAOB H
MEHTOAO0B. YCTPOUCTBO U paboTa JyueBOro
TeTpoJa.

OIIK-2

K, T

Tema 2.
OnekmponHo-
Jyuegvie mpyoKu

OOmue cBeAeHHS. DIEKTPOCTATHYECKHE
DNEeKTPOHHO-TTy4YEBBIC TpyOKH.
DNEeKTpOHHBIE MPOKEKTOphl. M3mepenue u
HaOJTI0IeHUE MIEPEMEHHBIX
HanpspDkeHud. VickakeHnsT  M300paskeHHIA.
MarHuTHbI€ 3JEKTPOHHO-TYUYEBBIE TPYOKH.
JIFOMUHECIIEHTHBIN 3KpaH. Kpatkue
CBEICHUS O PA3JWYHBIX  3JEKTPOHHO-
Jy4eBbIX TPyOKax. XapakTpoH.

OIIK-2

K, T

Tema 3.

DomosneKmpoHH
ble YMHOMNCUMEIU.
domoanemenmeol.

@DOTO3IEKTPOHHBIE YMHOKUTEIIH.
@DOTOAIEKTPOHHASI IMUCCHSL.
DNeKTpOBaKyyMHbIE (DOTOIIEMEHTHI.
[IpuunHbl cobcTBeHHBIX ITyMOB. [1TymoBbIE
napaMmeTpsl. MexaneKTpoaHble EMKOCTH U
WHIYKTUBHOCTH BBIBOJIOB.

OIIK-2

JIP, K, T

Tema 4.
bunonapuwiii
mpanzucmop (bT).

bunonspueiii  Tpansuctop.  CrpykTypa.
Pexxumbl  pabGoTbl. CxeMbl BKIIOYEHHS.
[Mpunmun  padorer BT. KoadduumenTsr
YCWIEHUS  TIpU  PA3IMYHBIX  CXEMax
BKiItoueHus. CraTudeckue mapaMerpbl MpH
pa3nuuHbIX ~ pexxumax  pabotel  BT.

OIIK-2

JP, K, T




CraTuueckue XapakTepUCTUKH B CXEMaXx C
Ob u OD. IIpo6oii TpaH3ucTopa.

5| Tema S. Tupucropsl. Crpyxkrypa nuonnoro | OITK-2 JP, K, T
Tupucmopul. tupuctopa (auHuctopa). [IpuHumm padboThI.
BAX paunuctopa.
Tpuonubrit TUPHUCTOP (TpuHHCTOD).
ITpunuun neiictBuss. BAX TtpunucTtopa B
3aKPBITOM COCTOSIHUU.
6 | Tema 6. [Tonesoit Tpansucrop ¢ ynpasisomuMm p — | OIIK-2 JP, K, T
Ilonegvie n nepexonoM. CTpykTypa M NPUHLMII
MPAH3UCTNOPDL. pabotel. CraThyeckue XapaKTepUCTHKH U

MaJIOCUTHAJIbHBIC TapaMCTpPhI. YacToTHEBIC

xapakrepuctuku. MJII1 - Tpan3uctop ¢
WHIYIUPOBAHHBIM KaHaioM. CTpyKTypa.
[Tpunimn paboTHI. Cratnyeckue
xapakrepuctuku. M/III — Tpansucrop c¢
BCTPOEHHBIM KAHAJIOM. Crpykrypa.
[Ipunuun paboThL. CraTuueckue

xapaktepucTuku. [Ipubopbl ¢ 3apsaoBoi
cBa3pto. Crpykrypa. Ilpunuun pneicTBus.
XapakTepUCTUKH U TAPAMETPHI.

Cmpykmypa oucuyunaunvt (Mooyns)

Ta6mmia 2.0061ast TpyA0eMKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aueTHble equHUIBI (1084acoB).

Buna padorsl

TpynoeMKoCTb, 4Yachl

4 cemecTp Bcero
O0mas Tpya0eMKoCTh (B 4acax) 108 108
KonTakTHas pabdora (B yacax): 51 51
Jlexyuu (JI) 17 17
Jlabopamopuwvie pabomut (JIP) 34 34
CamocrosiTesibHasg padora (B yacax), B 30 30
TOM 4HcJie KOHTaKTHasi padoTa:
Kypcosoii mpoexkrt (KIT) HE TMPEyCMOTPEHBI HE TPEyCMOTPEHBI
Kypcosas pa6ora (KP)
CamocTosITeTbHOE U3YUYCHHE Pa3/IeNIOB 13 13
IloaroroBka M NMpoOXoKIEHUE 27 27

MPOMEKYTOYHOM aTTeCTAMHU

Buja npoMeKyTOYHOM aTTeCTAlNU JK3aMeH

Taonuua 3. JIeKUMOHHBIE 3aHATUS




Ne i/t

Tema

ONEKTPOHHO-YIIPABJIsIEMBbIE JIAMIIBL.

DNeKTPOHHO-Ty4YeBbIe TPYOKH.

DOTOZIEKTPOHHBIE YMHOXKHUTEIU. POTOIJIEMEHTHI.

bunonsipusiii Tpanzuctop (BT).

Tupucropsl.

IR Eal Rl i o

ITonesnie TPAH3UCTOPHI.

Tabmuna 4. JlabopaTopHbIe pabOTHI

Ne n/m

=

HanmenoBaHue 1a00paTOpHBIX padoT

W3ydenue paboThI JaMIIOBOTO JHOAA.

M3ydenne paboTHI JIEKTPOCTATUIECKOMN JICKTPOHHO-JIYIEBOM TPYOKH.

HccnenoBanue gorosnemenTa ¢ BHeNTHUM Gotodddexrom D-9.

HccnenoBanue XxapakTepPUCTHK (POTOITEKTPOHHOrO yMHOXHUTeNsE POY-4.

DneKTpUUYeCcKHe CBOMCTBA 3JIEKTPOHHO-BIPOYHBIX IEPEXO/IOB.

I/ICCHC,Z[OBaHI/IG TYHHCJIbHBIX TUOOOB.

Hccnenosanue yacToTHBIX cBOUCTB BT.

V3ydeHue cTaTUCTUYECKUX XapaKTEPUCTHK OUTIOISIPHOTO TPAH3UCTOPA.

HccaenoBaHue moJIeBbIX TPAH3UCTOPOB.

HccnenoBanue XxapakTepUCTUK NOJYIPOBOIHUKOBBIX TPUOOPOB Ha ycTaHOBKe JI2-56.

o = R i bl IS Rl Pl Pad I e

—_—

I/IsyquI/Ie CTATUCTUYCCKUX XAPAKTCPUCTHK YIIPABISCMbBIX TUPUCTOPOB THUIIA p-N-p-N.

Ta6muia 5. CaMOCTOSTENBHOE W3YUYEHHUE PA3/IEIOB TUCIUTLTAHBI

Ne n/m Bonpochl, BBIHOCMMbIE HA CAMOCTOSITEIbHOE H3YUYeHHe
l. bunonsipusiii Tpanzuctop (BT).
2. Tupucropsl.
3. [TosieBble TPAH3UCTOPHI.
4. [Tpubops! Ha 0OCHOBE 00BEMHBIX I(P(HEKTOB.
5. DJIEeKTPOBAKYYMHBIE U Ta30pa3psiaHbIe MPHOOPHI.

5. OneHo4HbIe MATEPHAJIBI ISl TEKYLIEro U Py0e;KHOT0 KOHTPOJIsSI YCIIeBAeMOCTH H
NMPOMEKYTOYHOM aTTecTaAluU
5.1. KonsiokBuym

B cemecTpe nmpoBosATcs 3 KOUIOKBHYMa, KOTOPBIE OIEHUBAIOTCS TI0 8 OAJITTOB KaXK I,

5.1.1. Bonpocwl, ébinocumble Ha KOJIIOKGUYM
(koumpoaupyemas komnemenyusOIIK-2)

Ilepewiit Konnokeuym
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OO61ue cBeeHUsl, KiIacCUPUKaLUS.
YcTpoiicTBo 1 paboTa quoja.
VYerpoiicTBO 1 pabota Tpuoaa.
DNEeKTpOHHAsl SMUCCHUS.
TepMOdrIEKTPOHHBIE KaTOBI.
Oco0eHHOCTH yCTPOICTBA AIEKTPOHHBIX JIAMII.
du3nyecKue Mpouecchl IBYX3IEKTPOAHBIX JIaMII.
3aKOH CTENEHU TPEX BTOPBIX IBYXAIEKTPOIHBIX JAMII.
AHO/IHas XapaKTEPUCTHKA JIBYX3JIEKTPOIHBIX JIAMIL..
. [TapaMeTpsl ABYX3JIEKTPOIHBIX JaMIl.
. PabGouuii pexum IByX3JIEKTPOIHBIX JIaMII.
. [IpuMeHenne nuoaa sl BEIIPSIMIIEHUS] IEPEMEHHOTO TOKaA.
. OCHOBHBIE THUIIBI ABYX3JIEKTPOIHBIX JIAMII.
. Ou3nuecKue NpOLECCHITPEXIIEKTPOIHBIX JIAMIL.
. TokopacnpeneneHneTpexUIEKTPOIHBIX JTaMIL.
. JleiicTBy1O1I€E HAIPSHKEHUE U 3aKOH CTEIEHU TPEX BTOPBIXTPEXIIEKTPOAHBIX JIAMII.
. XapaKTepUCTUKUTPEXIIEKTPOIHBIX JaMIl.
. [TapaMeTpBITpEX3JIEKTPOHBIX JaMIl.
. OcobeHHOCTH paboyvero pexxumMa Tproia

. YCWINTENbHBIN KacKaJl ¢ TPUOAOM.
. [lapameTpsl yCHUIUTENBHOTO Kackaia TpHUo/a.

Bmopoiu konnoxeuym

OCHOBHBIE THUIIBI IPUEMHO-YCUIUTENBHBIX TPHOIOB.
YcrpoiicTBo 1 paboTa TeTpoa.
YcTpoiicTBo 1 paboTa MeHToa.
CxeMbl BKJIFOUEHUS TETPOJIOB U MIEHTO/I0B.
XapakTepUCTUKU TETPOAOB U IEHTO/IOB.
[TapameTpsl TETPOAOB U IEHTOOB.
Me:x31neKTpoJHbIE EMKOCTH TETPOJOB U MEHTO/IOB.
YcTpoiicTBO 1 paboTa JIy4eBOro TeTpoja.
XapakTEepUCTUKU U TTapaMeTpPhl JIy4eBOIO TETPOAA.

. PaGounii pexxum TETPOOB U MIEHTOIOB.

. IleHTOBI IEPEMEHHON KPYTHU3HBI.

. KpaTkue cBeneHns 0 pa3nu4HbIX TUIIAX TETPOAOB U IIEHTOOB.

. CrienimanbHbIE JIAMITBI.

. DNEKTPOHHO-ITy4€EBbIE TPYOKH.

. DNEKTPOHHBIE MPOKEKTOPHI.

. MarHuTHbIe 2IEKTPOHHO-Ty4Y€EBbIE TPYOKH.

. JI'OMUHECLIEHTHBIN KpaH.

. Kpatkue cBeieHus 0 pa3anyuHbIX 3J€KTPOHHO-TY4YEBbIX TPYyOKax.

. @OTO3IEKTPOHHBIE YMHOKUTEIH.

. @OTOZJIEKTPOHHAS SMHUCCHS.

. DIeKTpoBaKyyMHbIE ()OTOITEMEHTHI.
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Tpemuii Konnoxeuym

Knaccudukanus u Ha3HAUSHHUS] MaTEPUATIOB SJIEKTPOHHOM TEXHHUKH.
OcHoBHBIE CBOMCTBA MMOIYyIIPOBOAHUKOB. [IpOBOAMMOCTE MOIYTIPOBOJHUKOB.
OO6pazoBaHue 3EKTPOHHO — ABIPOYHOTO MIEPEX0/Ia.
DHepreTuyecKue AuarpaMMbl p — n epexoja B paBHOBECUH U MTPU CMELICHUSIX.
BricoTa moTeHnuaabHOro Oapbepa U KOHTAKTHAsI Pa3HOCTh MOTEHIIUAJIOB.
Huonnas reopust BAX. Peanbnas BAX p — n nepexopa.
Huddy3uonnas Teopus. DHepreTuyeckas auarpaMmMa p — 1 — n mepexojna B
paBHOBecun. Tok 1o nudPy3noHHOI TEOpUH Yepes p — i — N Mepexo/.
Emkocts nuoma. bapeepHas u auddy3uoHHas €MKOCTh M HMX 3aBUCHUMOCTH OT
HaIpPSHKEHUS.
[IpoGoit p — n mnepexoma. TyHHenbHbI Tpoboi. TemmepaTypHas 3aBUCUMOCTD
MPOOUBHOTO HATIPSKCHHUS.
JlaBuHHBIH  TpoOoif.  CBsizpb  KOI(PPUIMEHTa  JTaBUHHOTO  PAa3MHOXKECHHS  C
KO3 PUIMEHTOM yJapHOI HOHU3AIUH.
TemnepaTypHast 3aBUCHMOCTb MPOOUBHOTO HampshKeHUs. TermioBoit mpoOoii.
DHepreTuyecKue JuarpaMMbl KOHTaKTa METaJLI - HOJYTPOBOIHUK.
OO6enHeHHBIE (3aMOpHBIE) U O0OTAIICHHBIE (AHTU3AMIOPHBIE CIION).
Pacnipenenenne o0beMHOro 3apsija W 3JIEKTPUYECKOrO MOJS B MEPEXOAe MeTall —
MOy TPOBO/IHHUK.
uprHa 00bEEHHOTO €105 B PABHOBECHUHU U IPU CMEIICHHUSX.
BAX mnonos ¢ xoutaktoM [HloTTkn. OMUYECKHH KOHTAKT.
Tynnensnsii quon. [IpuHnun aecTBus.
3onnble auarpaMmbl BAX. DkBuBanenTHas cxema T/l. OcHOBHbIE TapaMeTphI.
OOpalieHHbIN JUO/I.
JIaBUHHO — MPOJIETHBIN JUOJ. Y CIIOBUS MOSIBICHUS OTPULATEIBHOIO JMHAMHYECKOTO
COIIPOTHBIICHUS U €T0 (PU3MUECKUI CMBICI.
Crpykrypa u npunnun aeiicteus JIAII. JlaBuHHO — miposieTHBIM pexxkum. Pexum c
3aXBaY€HHOU IIa3MOM.
Dddext 'anna. MexpoauaHbIi epexo anekTponoB u OJIC.
[Tpunuun gevictBus quoaa I'anna. IIposieTHbI pexum.

Pexkomenoayuu npu no02omoeKe K KOAn0Keuymy

— 1popaboTaTh KOHCHEKTHI JEKUUH IO BOPOCaM KOJIJIOKBUYMA;

— TPOYMTATh OCHOBHYIO U JIOTIOJHUTEIbHYIO JINTEPATYPY, PEKOMEHAOBAHHYIO 10 U3y4aeMbIM
BOIIpOCaM;

— OTBETUTH Ha BOIIPOCHI KOJIJIOKBUYMA;

— IIpHU 3aTPYJHEHUSX, IPOKOHCYJIbTUPOBATHCS C MPENOIaBATEIEM.

Kpumepuu ouenueanusn

Ouenka

Heyooenemesopumenvno Y00671€meopUmenbHo xopouo OmAUYNO
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2 banna 4 6anna 6 oannoe 8 bannos
CryneHTtHe 3Haet | CtyaeHt Crymenr  xopowo | CTyleHT B IIOJHOM
3HAYUTEIIBHON YaCcTH | IOBEPXHOCTHO 3HACT | 3HACT MmaTepual, | oobeme 3HAeT
BOIIPOCOB, JIOITYCKAaEeT | BOIIPOCHI rPpaMOTHO M IO | MaTepuai, I'paMOTHO
CYILIECTBEHHBIE OIIMOKU B | KOJUIOKBHYMa, CYWIECTBY M3JIaraeT | M IO  CYILIECTBY
OTBETaxX Ha BOIIPOCHI JIOITyCKaeT ero, JONlyCKasl | U3JlaraeT  €ro, He

HETOYHOCTU B OTBETE | HEKOTOPBIE JOITy CKast
Ha BOIPOC HETOYHOCTHU B | CYIIECTBEHHBIX
OTBETE Ha BOIIPOC HETOYHOCTEN B
OTBETE Ha BOINPOC.

5.2.00pa3ubl TeCTOBBIX 3a1aHU I
(konmponupyemas komnemenyusaOIIK-2)

1. ITpuGopel, B KOTOPBIX paboyee MPOCTPAHCTBO, U30JIMPOBAHHOE T'a30HEMPOHUIIAEMON O00O0JIOUYKOM,
MMEET BBICOKYIO CTENEHb Pa3peKEeHUs WIM 3al0JHEHO CIEeUUalIbHOM cpenoi (mapbl WM Tas3bl) U
JIEMCTBUE KOTOPBIX OCHOBAHO HA HCMOJIb30BAaHMM AJIEKTPUUYECKHUX SIBICHUII B BaKyyMe WM Taze
Ha3bIBAKOTCA:

a) BNIEKTPOBAKYYyMHBIMU TIPUOOpamMH;

0) TpaH3UCTOpaMU;
B) pe3UCTOpamMy;
I') KOHJIEHCATOPaMHU.

2. CocTosiHuE ra3a, B YaCTHOCTU BO3/1yXa, P JaBJIEHUHN HUXKE aTMOC(HEPHOTro ###.
BaKyyM.
3. BriOepuTe BepHbBIC OTBETHI:
ONeKTPOBaKyyMHBIE TPUOOPHI IEATCS Ha:
a) IIEKTPOHHBIE;
0) MOHHBIE;
B) IPOBOJAHUKOBBIE;
I') JamIbl HaKaJIUBaHUSI.
4. DNeKTPOHHBIE JaMIIbl, UMEIOIUE JIBA 3JIEKTPO1a — KAaTOJ U aHOJ, Ha3bIBAIOTCS:
a) IMOaMHu;
0) Tpuomamu;
B) CTa0MIIUTPOHAMU;
') XapaKTpPOHAMH.
5. Kakue Bubl JIaMIT SIBJISIFOTCSI MHOTORJIEKTPOAHBIMU ?
a) auox;
0) Tpuog;
B) TEITO/I;
T') TEKCOJ.
6. BeiOepuTe BepHBIE OTBETHI:
DJeKTpOBaKyyMHbIE TPHOOPHI KIACCUDUIIUPYIOTCS IO THITY KaToAa:
a) HaKaJICHHBIH;
0) XOJIOTHBIH;
B) KEpaMHUYECKHIA;
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I') CTEKJISTHHBIM.
7. Ha pucynke n3zo0paxxkeHa cxema

o—d
+ E.E"- — = fg*

a) TUoja;

0) Tpuona;

B) DJIEKTPOHHO-ITy4Y€BOT0 MEPEKIII0YaTENs;

I') FeKco/a.

8. IIpouiecc BbIXOA JIEKTPOHOB U3 TBEP/BIX MM KHUJIKHUX T€J B BAKyyM WJIM T'a3 HA3bIBACTCA:
a) SJIEKTPOHHOM SMHUCCHEH;
0) DIIEKTPUYECKUM TOJIEM;
B) MarHUTHBIM I10JIEM;
r)3ddexromlIoTTKN.

9. BoibepuTe BEpHbIE OTBETHI:

Cr0XHbIE KaToAbl MOTYT OBITh:
a) TUICHOYHBIMH;
0) MOMTyNPOBOTHUKOBBIMH;
B) 3JIEKTPOHHBIMU;
T') ICHTOYHBIMHU.

10. Ha pucynke n3obpaxkeHa cxema:

a) YCUJIUTENFHOTO KacKa/ia;

0) Tprona;

B) PE30HAHCHOTO YCUJIMTEIBHOTO KacKaa;
') QaHOJTHOM 1IN

MemoduqecmtepekomeHOauuu no no02omoeKe K mecmupoeaHuro

TecTel — 3TO BONPOCHI WM 3aJaHUs, IPEIyCMaTPUBAIOIINE KOHKPETHBIN, KPaTKUU,
YETKUH OTBET HAa HMMEIOIIMECS 3TAJIOHBI OTBETOB. IIpyM camMOCTOSTENBHON MOATOTOBKE K
TECTUPOBAHUIO CTYJIEHTY HEOOXOIUMO:

a) TOTOBSICh K TECTUPOBAHUIO, MPOPadOTaTh HWH(POPMAIIMOHHBI MaTepHuan 110
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mucuuruiiHe. [IpOKOHCYIBTHPOBATRCS C IPENOAaBaTeNieM IO BOMPOCY BBHIOOpA y4eOHOM
JUTEPaTypHI;

0) 4eTKO BBISICHUTE BCE YCIIOBHS TECTUPOBAaHMsI 3apaHee. 3HaTh, CKOJIBKO TeCTOB Bam
OyZeT MpeuIoKeHO, CKOJIBKO BPEMEHM OTBOJAMTCS Ha TECTHPOBAHME, KakoBa cCHCTEMa
OLIEHKHU PEe3yJIbTaTOB U T.1.

B) IpHcTynas K paboTe ¢ TeCTaMM, BHUMATEIbHO M JIO KOHLA NMPOYTHUTE BOIPOC U
npejiaraeMble BapuaHThl OTBETOB. BpiOepuTe nmpaBmiIbHBIE (MX MOXKET OBITh HECKOIIBKO). Ha
OTJENBHOM JIMCTKE OTBETOB BBIMMIIUTE LU(PY Bompoca U OYyKBbI, COOTBETCTBYIOIIUE
IIPABUJIBHBIM OTBETaM;

I') B MIPOLECCE PEIICHUS KelaTeJbHO NMPUMEHATh HECKOJIBKO MOJIXOA0B B PELICHUU
3a/laHus. JTO MO3BOJSET MAaKCUMalbHO T'MOKO ONEpUpOBaTh METOJAMHU PELIEHUS, HaXO0s
KaKIbII pa3 ONTUMAaJIbHBII BapUaHT.

n) ecau Bbl BcTpertmnu upe3BbluaiiHO TpyAHBIM 11 Bac Bompoc, He TpaThbTe MHOIO
BpeMeHM Ha Hero. [lepexoaute k Ipyrum tectaM. BepHuTech K TpyJHOMY BOIIPOCY B KOHIIE.

€) 00s3aTeIbHO OCTaBbTE BpeMs s MPOBEPKHM OTBETOB, YTOOBI M30€KaTh
MEXaHUYECKUX OIINOOK.

Kpumepuu ouenuganusn

Onenka
HEY/J10BJIEeTBOPUTEILHO Y1OBJIETBOPUTEIbHO XOpo1Io OTJIMYHO
0 6an10B 3 daaaa 4 6aama 5 6anoB
Menee 50 % npasuibHO | 50-70%  mpaBuibHO | 71-85% 86-100%
BBIIOJTHEHHBIX 3aJaHUH. BBIIOJIHEHHBIX MPaBUIILHO MPaBUIILHO
3aJaHUMH. BBIIIOJTHEHHBIX BBITTOJTHEHHBIX
3aJaHuH. 3aJaHuH.

5.3.3apanus nJis1 1a0OPATOPHBIX3AHITHH
(koumpoaupyemas komnemenyusOIIK-2)

JIaGopaTOpHBIii TPAKTUKYM SBISETCS BaXXHBIM 3JIEMEHTOM OOYy4eHHs, T.K. TPUBUBACT
HaBBIKK CaMOCTOATEILHONH paboThl Ha pPa3IUYHOM JIa0OpaTOPHOM OOOpYJOBaHHUM W yMEHHE
MOJIH30BATHCS PA3TMUYHBIMU PUOOPAMU I HHCTPYMEHTAMH.

Ilpumep munoeoii nabopamopnoii pabomur « 3yuenue padomot 1amMno6020 0uo00a»

Lenbto naHHON pabOTHl SBISETCS W3yYEHHE JIAMIIOBOTO JMOJA, €ro XapaKTepUCTHK,
apaMeTpOB U IMPUHIMUIA PAOOTHI.

Memoouueckue pexomenoayuu

BrimonHenune kaxaoi 1abopaTopHON paboOThl CKIIaIBIBACTCS U3 CICIYIONINX 3TAIOB.

1. CamocTosiTensHasi OATOTOBKA CTYJIEHTOB K pabote. Ilepen HauasoM paOOThI CTYAEHTHI
JOJIKHBI YETKO MpPENCTaBIATh cee 11esib paboThl, 3HATh CXEMY, METOJ H3MepeHus, PU3NYECKYIO
CYIIHOCTh OXHUJAEMBIX pe3yJbTaToB. J[lomkeH OBITh MOATOTOBICH NPOTOKON HW3MEpPEHUH,
collepKaluil TaOIMIbl U 3alUCH Pe3yJIbTaTOB M3MEpPEHUN U OCHOBHBIE pacyeTHble (OPMYIIBI.
CTy,Z[eHTI:I, HE IMOATOTOBUBIIHNECCA K pa60Te B COOTBETCTBUU C JOTUMHU Tpe6OBaHI/ISIMI/I, K
BBITMIOJTHEHHUIO paOOThI HE JOITYCKAIOTCS.

2. IlpoBeneHue »5KCIEpUMEHTa. OITOT JTall OCYLIECTBISETCS B COOTBETCTBUH C
METOJAMYECKUMHU YKa3aHUSIMH, KOTOPHIE COJEPIKATCS B ONMUCAHUM K KaXK0i pabore. JlabopaTtopHbie
U3MEpPEHHs Ha CTEHJE CTYICHT MOXET HayaTh TOJBKO MOCJIE coOeceoBaHMs C MpenoiaBaTeieM U
MOJIyYEHUSI COOTBETCTBYIOIIETO fomycka. JIroOble W3MEHEHHSI B CXEMe MPOBOAATCS TMpHU
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OTKITIOYCHUH CXEMBl OT WCTOYHUKA HANpsDKeHUS. Pe3ynbraTel HM3MEpeHUs] IPOBEPSIOTCS
npenojaBaTesieM.
[Ipn pabore B naboparopuu HEOOXOAMMO CTPOrO BBHINOJHATH BCE IMpaBWiIa TEXHUKU
0€30MacHOCTH U yKa3aHUs MpernoaaBaTens.
3. CocraBneHue ortdyera o mpozenaHHoW pabore. K oTdyeTy O BBINONHEHHON paboTe
MPEIBbABISIOTCS CIEAYOIINe TpeOOBaHMUS:
Otder [OJKEH COJep)KaTh HCYEPIBIBAIOLINE JaHHbIE, KaK O ILeau paboThl, Tak U O
pe3ysbTaTax B CIEeAYIOUIeH MOoCciIeI0BaTeNbHOCTH:
— 3a/aHue;
— CXeMa yCTaHOBKH U ONMCaHHE METOAMKH N3MEPEHUH;
— TIEepPBUYHBIC IKCTIEPUMEHTAIBHBIC PE3YIbTATHI 32 TIOAIHUCHIO IPEIOIaBaATEIs;
— pe3yabTaTbl 00pabOTKH 3KCIEPUMEHTAIBHBIX JaHHbBIX, BKJItOUas rpaduku, TaOInLbI;
— o0mue BBIBOJIBI 0 paboTe M 3aKIII0OYEHHE, O KaYeCTBE MCCIIeIOBAHHBIX MaTEPHAJIOB.
TekcT oTueTa A0KEH OBITH HAMTUCAH aKKypaTHO U Pa300pUrBO OT PYKHU WM MPEACTABICH B
BUJIE pacleyvyaTKH, Mocjie KOMIBIOTEPHON BEpCTKU. B 000MX cilydasix TEKCT JOJKEH NPEICTaBIISITh
co0ol TornyecKoe U3JI0KEHUE CyIliecTBa Bonpoca. Hemonmyctumo npuBenenue Gpopmyt, Tadauiy 6e3
pa3bsCHEHUN BceX O0O3HAUYCHUW U coKpamieHud. OTdeT MOKEeH OBITh TMOHATEH ISl Ka)XIO0ro
YUTAIOMIETo 0€3 KaKNX-I100 TOTOIHUTEIBHBIX BOIIPOCOB y COCTaBUTENEH OTYETA.
4. Tlocne mpencTaBieHUs] OTYETA CTYAEHT JOJDKEH MMETh, KAK MUHHUMYM, [TOBEPXHOCTHBIE
3HaHUS MO KOHTPOJBHBIM BOIpocaM K padoTe, UMEIOUIMMCS B METOAMYECKHX YKa3aHUSX, U eMy
BBICTABIIsIETCS OalI, KOTOPHIM OIICHEHA JaHHas 1JabopaTopHas padoTa.

6. IIpoMexyTouHasi aTTecTalus
(konmponupyemas komnemenyusaOIIK-2)

Cnucok ocHo6HbIX B60NPOCO6 K YCHHOMY IK3AMEHY

OO6mue cBeaeHus, KiIacCupUKaIusl.
YcTpoiicTBo 1 paboTa 1uoja.
YcerpoiictBo 1 paboTa TpHroa.
DNEKTPOHHAs IMUCCHSI.
TepMOnrIEeKTPOHHBIE KaTOIbI.
Oco0eHHOCTH yCTPOMCTBA AIEKTPOHHBIX JIAMII.
Ou3nyecKue Mpouecchl IByX3JIEKTPOIHBIX JTaMII.
3aKOH CTENEeHH TPEX BTOPHIX ABYXAICKTPOIHBIX JTaMII.
AHO/IHas XapaKTePUCTHKA JIBYXDJIEKTPOIHBIX JIAMIL..
. [lapameTpsI ABYXAIEKTPOIHBIX JaMII.
. Pabouwnii pexxuM JBYX3JIEKTPOTHBIX JIAMII.
. [Ipumenenue auoaa s BRIIPSIMIICHUS IEPEMEHHOTO TOKA.
. OCHOBHBIE THIIBI ABYXAJIEKTPOIHBIX JIAMII.
. OU3NYECKUE MPOIECCHITPEXIIEKTPOTHBIX JIAMII.
. TokopacnpeaeneHueTpexIeKTPOIHbIX JTaMII.
. JlelicTBy1oI1Iee HAMPSHKEHUE U 3aKOH CTETICHU TPEX BTOPBIXTPEXAIIEKTPOTHBIX JIAMII.
. XapaKTepUCTUKUTPEXINEKTPOIHBIX JaMIl.
. [TapamMeTpBITPEXINEKTPOAHBIX JTaMII.
. Ocobennoctu pabodero pexxuma Tpuoaa
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. YCWINTENBbHBIN KacKaJl C TPUOAOM.

N
=

. ITapameTpsl yCHIIMTENBHOTO KacKaaa TPHOAA.
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22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

43.
44.
45.
46.
47.
48.
49.

50.
51.
52.
53.
54.
55.
56.

57.

58

OCHOBHBIE THIIBI IPUEMHO-YCHWIATEIBHBIX TPHOOB.
YcrpoiicTBo 1 paboTa TeTposa.

YcrpoiicTBo 1 paboTa neHToa.

CxeMbl BKJIFOUEHUS TETPOJIOB U MIEHTO/I0B.
XapakTEepUCTUKH TETPOAOB U NIEHTO/OB.
[TapameTpsl TETPOIOB U IEHTOOB.
Me:xa1eKTpoJHbBIE EMKOCTH TETPOAOB U NIEHTOOB.
YcTpoiicTBO 1 paboTa Iy4eBOTro TETpoa.
XapakTEepUCTUKH U TIapaMeTPbI JIy4eBOr0 TETPOAA.
PaGounii pexxum TETpOI0B U EHTOIOB.

[IenTONBI IEPEMEHHON KPYTHU3HBI.

Kpartkue cBeneHus 0 pa3MuHbIX THIIAX TETPOJOB U IIEHTOIOB.
CriennanbHbI€ JIAMITBI.

DNEKTPOHHO-TY4YEBbIC TPYOKH.

ONEKTPOHHBIE TPOKEKTOPHI.

MarHutHble 371€KTPOHHO-ITYUYEBbIE TPYOKH.
JIFOMUHECIIEHTHBIN SKpaH.

Kpatkue cBefieHnst 0 pa3InYHbIX 3JIEKTPOHHO-ITYYEBBIX TPYOKax.
@DOTO3JIEKTPOHHBIE YMHOKUTEIIH.
DOTOANEKTPOHHASI IMUCCHSL.

DEeKTPOBaKYyMHBIE (DOTORIIEMEHTBI.

Knaccudukanus 1 Ha3HAYSHUST MaTEPHAJIOB AJIEKTPOHHON TEXHHUKH.

OcHOBHBIE CBOWCTBA MOIYIPOBOIHUKOB. [[pOBOAMMOCTB MOIYTIPOBOTHUKOB.
OO6pa3zoBaHue AIEKTPOHHO — IBIPOYHOTO MEPEXO0/Ia.

DHepreTUvYecKre AUarpaMMbl p — N IEPEX0/1a B PABHOBECHH U TIPU CMEIICHUSX.

BricoTa nmoteHnuanbHOro 6apbepa U KOHTAKTHAsl Pa3HOCTh MOTEHIIUAJIOB.

Huonnas teopus BAX. Peanbnas BAX p — n nepexona.

Juddy3uonnas Teopus. JHepreTudeckas [uarpaMmma p — i — n nepexoja B paBHOBECHUH.
Tok no nuddy3noHHOI Teopuu yepes p — 1 — n Mepexo.

Emkxoctes nuona. bapeepHas u  auddys3uoHHas €MKOCTb M HMX 3aBUCHMOCTH OT
HaTPSHKCHUS.

IIpoGoit p — n mepexoma. TyHHenbHBIA mpoOOH. TemmepaTypHas 3aBHCHMOCTB
MPOOUBHOTO HATIPSKCHHUS.

JlaBunHBIN MpoOoii. CBs3b KOA(PHUITHEHTA TABUHHOTO Pa3MHOXKEHHUS C KO3(PPUIITUEHTOM
yIapHON MOHU3AIUU.

TemnepaTypHasi 3aBUCHMOCTb MPOOUBHOTO HaMpshKeHUs. TermnoBoit mpoboii.
DHepreTuyeckue IuarpaMMbl KOHTAKTa METAILT - TOTYTPOBOTHUK.

OO6enHeHHBIC (3aMOpHBIC) U O0OTAIICHHBIE (AHTU3AMIOPHEIEC CIION).

Pacnpenenenne 00beMHOrO 3apsga U DSJICKTPUUYECKOTO IOJSi B MEPEXOAE MeTall —
MOJTYTIPOBOTHUK.

upuHa 00b€IEHHOTO €105 B PABHOBECHUHU U IPU CMEIICHHUSX.

. BAX muonos ¢ xouTtakToM IIloTTkn. OMHYECKUN KOHTAKT.

59.
60.
61.

Tynnensnsiii quon. [IpuHnun aencTBus.
3onHble quarpammsl BAX. OxBuBanenTHasa cxema T/l. OcHOBHBIE TapaMeTpBHI.
OO0parieHHbIN U0/,
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62. JJaBUHHO — TMPOJIETHBIA AMOA. YCIIOBUS MOSBJIEHUS OTPHULATEIBHOTO IMHAMHYECKOTO
COTIPOTUBIICHUS U €T0 (PU3NUECKHI CMBICIL.

63. Crpykrypa u npuniun nevicteust JIAII. JlaBuaHO — mposieTHbIN pexuM. Pexum c
3aXBaYCHHOU IJIa3MOM.

64. Dddext N'anna. MexnonuHHBIH epexoa dnekTporos u OIC.

65. Ilpunnun neiictBusa aquoaa I'anna. [IponeTHbli pesxxuM.

Memoouueckue pexomenoayuu npu nOO20MOBKe K IK3AMEHY

[ToaroToBKa CTYJEHTOB K 9K3aMEHY BKIIIOYAET MPOPAOOTKY JEKIMHA, B TEUCHUU CEMEecCTpa U
HEIMOCPEICTBEHHYIO TIOArOTOBKY B JIHHM, NPEAIIECTBYIOIIHE HK3aMEHy, BKIKOYas, KOHEYHO,
MOJTOTOBKY K KOJUIOKBUYMaM, TECTUPOBAHUIO, BHITTOJHEHHIO JTa0OPAaTOPHBIX PadOT U UX 3aIUTY.

Jlis TOArOTOBKM K OTBETaM Ha 3K3aMEHAI[MOHHBIE BOMNPOCHI (OHU BBIJAIOTCS B KOHIIE
CEMECTpa) CTYACHT JOJDKEH HCIOJb30BaTh HE TOJNBKO KypCc JIEKIMH, HO W OCHOBHYIO H
JOTIONIHUTEIBHYIO JIUTEpaTypy MJis BbIpaOOTKM YMEHHS JaBaTh pa3BEpPHYThle OTBETHl Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

B xone moAroToBku K 3K3aMeHy CTYJEHTY HEOOXOAMMO OOpaiaTh BHUMAHHE HE TOJIBKO Ha
YPOBEHb 3allOMHUHAHUS, HO U HAa CTENEHb IOHUMAaHHUS U3yYaeMbIX BOIIPOCOB. A 3TO JOCTUTAETCS HE
IIPOCTHIM 3ay4YMBAaHUEM, d YCBOCHHEM IPOYHBIX CHCTEMATHU3UPOBAHHBIX 3HAHWN aHAIUTHYECKUM
MblieHHeM. CliejoBaTeabHO, HEMOCPEACTBEHHAsI MOATOTOBKA K JK3aMEHY JOJDKHA B Pa3yMHBIX
MPOIMOPLUAX COYETATh U 3aIOMUHAHNE, U TOHUMAHUE IPOrPaMMHOTO MaTepHaa.

Pacnpeodenenue 6annoe mexkyuieco, pyoexicnozo KOHMpona u IK3amena

Ne Oo6mas 1-1 TOuKa 2-1 TOUKA 3 Touka
cymma
1. | Tekymmuii KOHTPOJIb
MOCCIICHHUE 3aHATHI 10 3 3 4
0aJIoB baiia Oaia banna
BBITIOJIHEHHE U 3alllATa 21 7 7 7
1ab0paTopHBIX paboT Oann 0amioB 0aoB 0aJsoB
2. | Py0ekHblil KOHTPOJIb
TECTUPOBAHUE 15 5 5 5
0amioB 0aioB 0asuioB 0amioB
KOJUIOKBUYM 24 8 8 8
Oanna 0aIoB 0aJIoB 0aJIoB
Hroro 70 23 23 24
0aJL10B 0aj1a 0aj1a 0aj1a
3. | Ox3ameH 30 min — 15, max — 30
0aJL10B 0aJL10B

Kpumepuu oyenusanusa
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[Ipu ocBoenuu gucrumuinHel popmupyetcst komnereHuus OIIK-2. Yka3anHas KoMeTeHIUS
(dopmHpyeTcsl B COOTBETCTBUHU CO CIEAYIOLUIMMHU TANaMU:

— (¢GopMUpOBaHHE U PA3BUTHE TEOPETUYCCKUX 3HAHHIA,

MIPEAYCMOTPEHHBIX  YKa3aHHOM

KOMITETCHIINEH (JIEKIIMOHHBIE 3aHSTHS, CAMOCTOsITEIbHAsL pab0Ta CTYICHTOB);

— TInpuOoOpeTeHHe M pa3BUTHE MPAKTHUECKUX YMEHHUH, NpeayCMOTPEHHBIX KOMIIETEHIMEH

(;mabGopaTopHbIe pabOThI, CaMOCTOsITeNIbHAS PaboTa CTy/ICHTOB);

— 3aKpCIIJICHUC TCOPCTUICCKUX

IPEeIyCMOTPEHHBIX KOMIETeHLue (J1abopaTtopHble paboThl,

KBaJM(PHUKAIIMOHHAS paboTa).

3HAHUH,

YMEHUH U

MMPAKTUYCCKUX
IMPAKTHUKH,

HaBBbIKOB,
BBIITYCKHasd

CopMHUpOBaHHOCTH KOMITETCHIIMH B paMKaX OCBOCHUS JTAHHOM JUCITUIUIMHBI OIICHUBACTCS 110

TPEXYPOBHEBOM ILIKAJIE:

— 0a30BBIil YPOBEHb (OICHKA «YA0BJETBOPUTEIBHO») SBISICTCS OOS3aTEIBHBIM IS BCEX
00y4aromuxcs 1Mo 3aBepIICHNN OCBOCHUS AUCIUIIINHBL;

— IpOABUHYTHIH  YpPOBEHb
MUHHMAQJIBHBIX ~ XapaKTEPUCTHK

OCBOCHUS NTUCIUIIIINHBI,

(orieHkKa

«X0pOII0»)

c(OPMUPOBAHHOCTH KOMITCTEHITUN  TI0

XapaKTepu3yeTcs

MMPCBLINICHUCM
3aBePIICHUH

— BBICOKMH YpOBEHb (OLIEHKA «OTJIMYHO») XapaKTEpU3yeTCs MAaKCHUMaJIbHO BO3MOXHOMN

BBIPAXKCHHOCTHEIO KOMIICTCHIIUHA
CaMOCOBCPUICHCTBOBAHUA.

n ABJIACTCA BaXHBIM Ka4YC€CTBCHHBIM OPHUCHTHPOM IJid

KpnTepnn OLICHKH KadeCTBa OCBOCHHUSA NUCHUIIJIMHBINIPUBEACHDBI B IPUJIOKCHU N 2.

7.

yMeHHﬁ, HABBIKOB H OIIBITA J1€ATCJIBHOCTH

MeTtoauyeckue MaTepuaJbl, onpeaesiiouie NpoueIypbl OLleHNBAHUS 3HAHUIA,

Tabauna 6. Pe3ynpraTel 0CBOCHUS yUeOHONW JUCHMILIMHBL, IOJUIEKAINE POBEPKE.

Pe3yabTarnl 00yyeHus1 (KOMIETEHIVN)

OcCHOBHBIE TOKA3ATEJIH OEHKU

Buja onenouyHoro

pe3yJabTaTOB 00y4YeHHsl MaTepHaJia
Croco0eH  camMOCTOSITENNFHO — MPOBOJIUTH | 3HATH: Brinosninenue u
SKCTICPUMCHTAIbHBIE ~ UCCJICJAOBAHHUS | —  TIPUHIUT paboThI | 3aIuTa
HCIIOJIB30BAaTh OCHOBHBEIE MIPUEMBI yCTPOICTBaA,; n1abopaToOpHBIX
00pabOTKN W TIPEACTABJICHUS TMOTYYEHHBIX — MeToabl M CpeACTBa pabor;
nanHbIx. (OITK-2) MIPOBEACHUS TUTIOBBIC
KOII H HauMMEHOBaHHE OKCIIEPUMEHTANBHBIX OLCHOYHBIC
HHAUKATOPOBIOCTHKEHUAKOMIETEHITUI : YICCIIEIOBAHMH, MaTtepuaibl st
OIIK-2.2. TIpoBoauT BHIOOP HAWIYYIIETO 00paboTKM M  OLEHKH | YCTHOTO ompoca
crocoba MPOBEICHUN IKCIIEPUMEHTATBHBIX HOrPEUIHOCTH (pazoen 5.1.1);

HUCCIIEIOBAHUHN.

OIIK-2.3. IlpencraBnser oOpaboTaHHBIE C
OLICHKOM HOTPEITHOCTH  PEe3yJIbTaThl
HKCIIEPUMEHTANIBHBIX HCCIIEIOBAHUH.

pe3yJIbTaTOB U3MEPEHMUIA;

YMeTh:

TUIIOBBIE
TECTOBLIC
3afanus(pazoen
5.2.);

THUIIOBBIE
OILICHOYHEIC
MaTepHuabl K
SK3aMEHy
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— HCIONb30BaTh CpeicTBa | (pasoen 6.).
M3MEPEHUI TUIA
KOHTPOJISl TEXHUYECKOro | Bhimonnenue u
COCTOSTHUS 3ammra
5JIEKTPOBAKYYMHBIX U | 7a00paTOPHBIX
MOJTYTIPOBOTHUKOBBIX pa0or;
pUOOPOB 3JIEKTPOHHOM | THIIOBBIC
TEeXHHKHU; OLIEHOYHbIE
— pabortathb ¢ | MaTepuasl 14
JKCILTyaTalluOHHOU YCTHOI0 onpoca
JTOKyMEeHTanuen no | (pazden 5.1.1);
TEXHUYECKOMY TUIIOBLIE
00CITyKMBaHHUIO TECTOBBIC
JIEKTPOBAKYYMHBIX W | 33/aHusi(pazoen
IOy TIPOBOIHUKOBBIX 5.2);
puOOPOB 3JIEKTPOHHOM | THITOBBIC
TEXHHUKH. OILICHOYHBIE
MaTepuabl K
Baanern: JK3aMEHY
—  MOHHUTOPUHIOM (pazoen 6.).
TEXHUYECKOTO Brinosinenue n
COCTOSTHHUSA 3amura
JJIEKTPOBAKYYMHBIX U 1abopaTopHBIX
TOJIYIIPOBOJHUKOBBIX pabor;
npubopos IT; TUIIOBBIE
— JKCIUTyaTanuein OLCHOYHBIC
DIICKTPOBAKYYMHBIX 1 | MATCPHATIBI I
MOJTYTIPOBOAHUKOBBIX YCTHOTO oIpoca
npubopos sekrponsoii | (Pasoen 5.1.1);
TeXHUKH. TUTIOBBIE
TECTOBBIC
3ananusi(paszoen
5.2.);
TUTIOBBIE
OILICHOYHBIE
MaTepuabl K
DK3aMEHY
(pazoen 6.).

8. Yu4eOHo-meToaMYeckoe oOecneyeHUe TUCHHUILIMHBI (MOYJIs1)

18




Ocnognaa numepamypa
1. TyproB B. TBepmorenbHas snekTpoHuka: YuyeOHoe mocoOue. — 3-e u3d., Aom.. — M.:
Texnocdepa, 2008. — 408 c. (14 3K3., UMeeTCs IIEKTPOHHASI BEPCHS)
2. Munoszopos O.B., [Tankos W.I'. Dnextponuka: YueOnuk mis BY3oB. — 4-e uzn., crep.. —
M.: Beicuias mkona, 2008. -288 c.: uin.(MMeeTcs 2JIEKTPOHHAsI BEPCHS)

3. Crapocenbckuii  B.JM. ®usuka MNOTyNpOBOAHUKOBBIX MPUOOPOB MUKPOAIIEKTPOHUKH:
VYuebHoe nocodue. — M.: FOpaiit, 2015. — 463 c.

/Jlononnumensnasn r1umepamypa

1. Dnextponnsie u woHHBIE Tpubopsl/ [lon pen. Anapymkesuua B.C. — Caparos: U3n.-Bo
Cry, 1997.

2. XKepebuos W.I1. OcHOBBI 2MeKTPOHUKH.- M.:DHeproatomuzaat. 1987.

3. HIumkwuna I'.I". DnexrponHsie npruOopsl. —M.:DHeproatomusaar, 1989.

4. O.B. Mwunog3zopos, N.I'. [1ankoB. DnekTpoHuKa. Y4eOHUK 111 By30B 4-¢ u31., crep. - M.: BIII.

2008. (OnexrponnsIil yueOHuk B onomoteke KBI'Y, pesxkxum noctyna http://lib.kbsu.ru).

5. IlnwuranoBuu A.H., IllunoB W.I'. ®dusuveckue OCHOBBI 3JIEKTPOHHUKHU: METOJUYECKUE
ykazanus.- 2012, 9bC «IPRBooks»

Ilepuoouuecxkue uzoanusn

[lepeuenp mepuoaMyYecKuX M3MaHUH, moiydaembix Oubimmorexorr KBI'Y, B KOTOPBIX CTyaeHT
MOXET O3HAaKOMHUTBHCSI C COBPEMEHHBIMU JOCTH)KEHHSMH B OOJAcTH 3JEKTPOHUKH, MHUKPO H
HAHOJIEKTPOHMKHU:

— Ouszpka. (Pusnka MOIYNPOBOIHUKOBBIX IPOBOAHUKOB U JAUAIEKTPUKOB, KBAHTOBAs

anexTpoHuka). M3sectust BY30B.

— DIeKTpoHUKa.

— @usMKa U TEXHUKA TOITYIPOBOAHUKOB.

—  MUuKpO3IEKTPOHUKA.

— KBaHTOBas 3EKTpPOHUKA.

— PaaunosnexTpoHuka

— Marepuassbl 31€KTPOHHON TEXHUKH.

— @usuKa TBEpIOro Tena

— H3Bectus By30B.

HNHTepHET-pecypenl

http://lib.kbsu.ru/- bubmmoreka KbI'Y.
http://www.garant.ru/ - CripaBo4Has mpaBoBasi cucteMa «I apant.

http://www.consultant.ru/ -CnpaBounas npaBoBas cuctema «KoncynprantlImrocy.
http://www.studmedlib.ru - 35C «KoHcynpTaHT cTyA€HTa»
http://www.ph4s.ru/book_electronika.html - OGpa3oBarenbhblii npoekT A.H.Bapruna
http://www.Russianelectronics.ru -mmopran «Bpems 3JeKTpOHUKI»;
http://www.platan.ru — KaTanor 3JeKTPOHHBIX KOMIIOHEHTOB;

http://metodist.lbz.ru/iumk/nano/lections.php - BUI€OPONUKH 110 HAHOTEXHOJIOTHH;

A AR o

http://nano.fcior.edu.ru — karanaor Hay4HO- 00pa30BaTEIbHBIX PECYPCOB IS
HAHOWHIYCTPUH.
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10. https://www.sciencedirect.com/ - [TotHOTEKCTOBAasA Oa3a naHHBIX ScienceDirect.

9. IIporpamMHoe o0ecrieyeHHe COBPEMEHHBIX HMH(POPMAITMOHHO-KOMMYHHUKANMOHHBIX

TEeXHOJIOT UM

1. CTyaeHTsl UMEIOT JocTyn yepe3 VHTepHET IOCTyn K €OMHOMY OOpa30BaTeIbHOMY
HopTasy, TIA€ B OTKPBITOM JOCTYNlE HMEIOTCA PEeCypchl Y4eOHO-METOANYECKOH JIMTepaTyphl,
SBJISIOIIMECS pa3paboTkaMu BeAyIuX By30B Poccun.

2. ]l peHTHHrOBOTO KOHTPOJISI UCTIONIB3YETCSl CUCTEMa KOMITBIOTEPHOTO TECTHPOBAHMS Ha
6a3e mporpammHoro obecrieuenuss Moodle.

3. Ilpu BeIMOMHEHNHM J1aOOPATOPHOTO IMPAKTUKYMa CTYACHTHI B 00S3aTEIBHOM IOPSIKE
OPOBOJAT OOpabOTKY OSKCIEPUMEHTAJIBHBIX JaHHBIX C MPUMEHEHHEM NPOTPAMMHBIX Cpea
MicrosoftExell, MathCad.

4. B pamkax obecrieueHHs] MPUMEHEHHUs] KOMIBIOTEPHBIX TEXHOJIOTHI B 00pa30BaTEIbHOM
IpoLecce UMEIOTCS CIICIMATN3HPOBAHHBIE KOMITBIOTEPHBIE KIIACCHI ¢ COBPEMEHHBIM ITPOTPAMMHBIM
O6eCHequI/ICM U UMCIOIIIUM BbIXO B I/IHTepHeT.

10. MarepuajibHO-TeXHHYECKOE o0ecneyeHue TUCIIUTIIUHbI

MarepuaabHO-TEXHHYECKYIO 0a3y I TPOBENICHHS 3aHITHIA MO JUCLIUIUINHE COCTABIISIOT:

CIIELMAIM3UPOBAHHAS ayAUTOPHSL, UCTIONb3yeMasl IIPpY MPOBEICHUH 3aHATHUH JIEKIMOHHOTO
tuna Nel36, pacrionoxenHas o agpecy: 360004, Kabapuno-bankapckas pecry0imka, T.
Hampunk, yn. Yepneiuesckoro, 175, yueOHbIII Kopryc yHuBepcutera Neod
(OM®D),ycnoBHbIii  HOMEp  -l4,0cHalieHHAsT  MyJIbTUMEIUHHBIM  MPOCKTOPOM |
KOMILJIEKTOM aIlapaTypbl, MO3BOJISIONIECH JIEMOHCTPUPOBATh TEKCTOBBIE U IpadryecKue
Marepuabl;

pabouee MecTO MpenogaBaTens;

paboune MecTa CTyACHTOB;

MEJ0oBas JOCKa.

MynbTHMeIiiHAS —TIPE3SHTAIMS], COIPOBOKIAIOIIAS  JICKIIMIO, TIO3BOJIICT — IPEIO/IABATEIIIO
AKIIEHTHPOBATh BHUMAHKE CTYJICHUCCKOM ayTUTOPUH Ha KITFOUEBBIX BOIPOCAX JICKIIHH.
Juctmrmmaa obecrnieueHa:

TECTOBBIM MaTepHaliaMH B 3JICKTPOHHOM oOyuaromieii cucreme «Moodle» (OTKphIThI
YHUBEPCUTET);

KHIDKHBIM (POHJIOM OMONTHOTEKH;

ANIEKTPOHHBIMY BEPCUSMU JICKITNIA 1 YICOHMKOB.

JlaGopatopHbie 3aHsATHST TPOBOIATCS B Jj1abopatopunt Nel36 «BakyymMHas W TBEpAOTEIIbHAS
HIIEKTPOHMKAY», pacHoyiokeHHOH 1o anpecy: 360004, KabGapmuno-bankapckas pecryOnvka, T.
Hampuuk, yn. Yepnbimesckoro, 175, yd4eOnbni kopmyc yauBepcutera Nod (OMD), ycimoBHBIM
HOMeED - 14, OCHAIIEHHON HEOOXOIMMBIM 000Dy IOBAaHUEM:

M3MEpUTENbHBIE MPUOOPEI W O0OpYJOBaHWE TI0  WCCJICAOBAHMIO — CTaTHYECKHX,
JMHAMMYECKUX M YacCTOTHBIX IapaMeTpoB U XapaKTEpPUCTHK HOJOB, TPAH3HCTOPOB
(OMIOISIPHBIX U TOJIEBBIX) U THPUCTOPOB (AMOAHBIX U TPHOIHBIX ),

W3MEpPUTENh XapaKTEPUCTHK MTOTYTIPOBOIHUKOBBIX IPHOOPOB JIA-56;

CTEH]I /IS I3MEPEHUsI TapaMmeTpoB U xapakrepuctuk JIITJ10-2;
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— 1m(pOoBBIE BOJIBTMETPHI, AMIIEPMETPBI, MOCTBI TOCTOSHHOTO M TIEPEMEHHOTO TOKa,
TE€HEePaTOphbl, OCLIUIOrpadbl, UCTOUHUKH MMUTAHUS, MYJIETUMETPBI U JIp.
CryneHTbl MMEIOT JOcTyn uepe3 MHTepHeT AOCTynm K SIEKTpOHHOH oOydaromel cucreme
«Moodle» (OTKpBITEII YHUBEPCHTET), KOTOpas MO3BOJSIET pa3MeIarh AJIEKTPOHHBIE YUeOHBIE
KYpPChI B CBOOOJTHOM JIOCTYTIE ISl CTYICHTOB YHUBEPCHUTETA.
[Ipu npoBenenyy 3aHATHI JIEKIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHN UCTIOJIB3YFOTCS:

JIUUEH3UOHHOE nPOCpaAmMMHOoe obecneuenue uceo0H600HO pacnpocmpansiembsble npocpammal:

MicrosoftOffice nmuuensusi: JoroBop Nel35 ot 22.05.2018, moroBop Ne m-21100 ot
20.09.2017, ceptudukar ot 29.11.2017, morosop Ne 28/2017-31705322460 ot 29.08.2017,
noroBop Ne 18/2016-31603884322 ot 12.08.2016, moroBop Ne 4/14-08 ot 14.08.2015,
noroBop Ne 1/01-12 ot 01.12.2014, moroop Ne0331100002314000061-0003152-01 ot
25.11.2014, pmoroBop Ne0331100002314000077-0003152-01 ot 29.12.2014, nmorosop
Ne0331100002314000038-0003152-01 ot 10.09.2014, ceptudukar ot 20.04.2009,
ceprudukar ot 18.06.2008, cepruduxar ot 12.10.2007, cepruduxar ot 14.03.2007,
apxuBatop 7z, AdobeAcrobatReader nuuensus: npegocraBisieTcsi OECIUIATHO HA YCIOBHIX
no azapecy https://www.adobe.com/ru/legal/terms.html;

MozillaFirefox muuensus: GPL/LGPL/MPL, GoogleChrome mnumeHsusi: npeaocTaBisieTcs
OecIUIaTHO Ha YCJIOBUSX JIMIICH3MOHHBIX COTJIAIICHWH Ha MPOrpaMMHOE OOeCIeYeHHe ¢
OTKPBITHIM HCXOIHBIM KOJIOM o aapecy
https://code.google.com/intl/ru/chromium/terms.html

JI71s1 CTyIEHTOB C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbsI CO3/IaHbI CTICITUATBHBIC YCTIOBHS IS

nosty4eHust oOpasoBaHusl. CrelMaIM3UpOBaHHOE ITOMELIEHNE JUI MHBAIUIOB PACIIONOKEHO MO afpecy:
360004, KabapauHo-bankapckas pecryomnuka, r. Hanpuuk, yn. Yepabieckoro, 173, riaBHbI yueOHbII
KOpITyC YHUBEpCUTETA, ayauTopust Nel45.

B nemsax JAOCTYIIHOCTHU ITOJIyYCHUS BBICILICTO 06pa3013aH1/151 1o O6p830B8.TCJ'H:>HBIM MporpamMmam

HHBAJIMIaMH U JIMIaMU C OIrpaHUYCHHBIMH BO3MOKHOCTAMM 3J0POBbA YHUBECPCUTETOM o0ecIIeunBacTCs:

IBTEPHATHBHON Bepcreit opuItmaabHOro caifta B ceth «HTepHET 17151 CTabOBUISIITNX;
MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIET0 00YUYarOIIEMYCsl HEOOXOJMMYO TIOMOIITb;

JUTSl MHBAIWIOB U JIMI C OTPAHMYEHHBIMUA BO3MOXKHOCTSMH 37I0POBBSI 0 CIyXy — AyOnrpoBaHue
BCITyX CIIPaBOYHON MH(OPMAIIUK O PACICAHUH yYEOHBIX 3aHATHI; 0OeCTICUeHHE HaIIeKaIUMU
3BYKOBBIMHU CPEICTBAMU BOCIIPOU3BEICHUS MH(OpMaIHy;

JUIS UHBAIUJIOB WM JIMII C OTPaHMYEHHBIMH BO3MOYKHOCTSIMH 37I0POBBS, MMEIOIIMX HAPYILICHUS
OIOPHO-/IBUTATETIHHOTO armapara, CO3J/1aHbI MaTepUaTbHO-TEXHUIECKHE YCIIOBHS
00ECTICUMBAIOIINE BO3MOXKHOCTh OECHPEIATCTBEHHOTO JIOCTYIa OOYyJaromuXcsi B y4YeOHBIC
MOMEIICHNs, OOBEKTY NUTAHWS, TYyaJlETHhIE W Jpyrue TOMEIICHHUS YHHBEPCHTETa, a TaKKe
npeObIBaHMUs B YKa3aHHBIX MOMELICHHUSX (HAIMYUE PAaCIIMPEHHBIX IBEPHBIX POEMOB, TOPYUHEN U
JPYTUX TPUCTIOCOOIICHUIA).
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Ipunoxenne 1
JlucT n3ameHennii (1ono1HeHUii)B padoueii mporpaMmMe IMCUMILTAHBI (MOTYJIs1)
«@Pu3MKa 3IEKTPOBAKYYMHBIX M NOJYNPOBOAHNKOBBIX PHOOPOB)» M0 HANPABJICHUIO
noaroroBkn11.03.01 Paguorexnuka HanpapJjieHHOCTDb (Mpo¢uib) UHTerpupoBaHHbIe
cucreMbl 0e3onacHocTy HA 20 — 20 y4eOHBbIH rojg

Ne ni/m JuiemeHT (myHKT) PII/{ Ilepeyens BHOCHMBIX | [Ipumedanue
H3MEHEHHUH

Obcyarcoena u pekomeH008ana Ha 3acedanuu Kagheopul
DJICKTPOHHUKH ¥ ITUPPOBBIX HHGOPMAIIMOHHBIX TEXHOJIOTHIHA,

IpOTOKOJ Ne OT « » 2023 r.
3aBenyomuii kadenpoi / P.II1. TemreB /
TOIIHUCH pacmdpoBKa MOATUCH  J1aTa
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KpnTeplm OICHKH Ka4dYeCTBa OCBOCHHUSA NUCIHMUIIIMHBI

IIpuniaoxenne 2

Kon KPUTEPUHU U ITIOKA3ATEJIM OHEHUBAHMUSA PE3YJIbTATA OBYUYEHUSA
KOMIIEeTeHIIMH
Ikana no TpaAMIMOHHOI NATHOAILHON cHcTeMe
PE3YJIBTAT = =
OBYUYEHMUSI Ba3oBblii ypoBeHb IIpoaBuHyTHIH Bricoxuii yponenn
Y0BJ1€TBOPHUTEIbHO/ 1N YPOBEHb
IO JUCHMILIHHE HEJONYCK | Hey/AOBJETBOPHUTEIbHO OTJIHYHO/AU(.3aueT
¢.3auer xopoumo/aud.3auer
(Moay.J110)
IIkaja no 0aNIbHO-PEHTHHIOBOM cHCTeMe
0-35 36— 60 6180 81-90 91-100
OIK-2 3uams H/[-1onk--2: OTCYTCTBUE 3HAHUH O: HETOJHbIE 3HaHUS O: B IEJIOM  YCIELIHbIE | MOJHOCTBIO

CrocoGen - TpHHIMI paboTsl - TpuHImIe pabortsr | - NpUHIHTIE paboThl | 3HaHHS O: c(hopMUpPOBaHHbIE

YCTpPOWCTBA; YCTPONCTBa; YCTpPOWCTBA; - npuHOMNE paboThl | 3HAHUS O:
CAMOCTOATCIL | yeronsr i cpencTsa - METOAaX U CPEeACTBaX | - METOJAAaX M CPEACTBAaX | yCTPOUCTBA; - mpuHOune  paboTsl
HO HPOBOAUTE | npopenenus NpOBeIeHHs TIpOBeIeHUS - MeToJax M CPeJCTBaX | YCTPOMCTBA;
OKCIIEPAUMEHTA | sk crepUMEHTATBHBIX He spaer | 2KCICPHMCHTAIBHBIX IKCIIEPUMEHTATBHBIX TIPOBEICHUS - MeToIax W CPeiCTBax
JIbHBIC HCCIIeJOBaHUH, HCCIICOOBAaHUH, HCCJICIOBAaHUH, JKCIEPUMEHTAIBHBIX MIPOBEJCHUSA
HCCIICIOBAHUSA | 00paOOTKM ¥ OLECHKH 00paboTKM W OLEHKH | 0OpabOTKM ¥  OLICHKM | HUCCIIE/IOBaHHH, SKCICPUMECHTAIbHBIX
u MOTPELIHOCTH MOTPELIHOCTH HOTPELIHOCTH 00paboTKM W  OLEHKH | MCCIICIOBAHUM,
HCIOJb30BaTh | PE3yJIbTATOB pe3yIbTaToOB U3MEPEHUN. | Pe3ysIbTaTOB U3MEPEHHUH. | MOTPEIIHOCTU 00paboTKM U  OLEHKH
OCHOBHBIE M3MEPEeHNH; pe3yJIbTaTOB U3MEPEHUN. | MOrPEIIHOCTH
IIPUEMBI PE3yNbTATOB U3MEPEHU.
obpaGotku u | Ymemv HJ[-2onk-2: OTCYTCTBHE WM | HEAOCTAaTOYHOE YMEHHE:- | B [EIIOM  YCICHIHOE | MOJHOCTHIO
npescTaBiens | - HCTIOJIL30BATH YaCTHYHOE yMEHHE: HCTIOJIL30BAT  CPECTBA | YMEHHE: chopMUpOBaHHOE
. CpeACTBAa  W3MEPEHHH - MCIOJIB30BATH CPE/ICTBA | M3MEPEHHIT JUIs | - MCTIOJIB30BATH CPE/ICTBA | YMEHHUE:

Juis KOHTPOJIS HU3MepeHuit JUI | KOHTPOJS TEXHUYECKOIo | U3MEpEeHHI JUId | - UCIIOJIb30BaTh CPENCTBA
AQHHBIX. TE€XHUYECKOTO KOHTPOJII TEXHUYECKOIO | COCTOSHUS KOHTPOJII TEXHUYECKOIO | U3MEpEeHUH JUIst
(OHK_Z) COCTOSHHUA COCTOSHHA QJICKTPOBAKYYMHbBIX u COCTOSAHHUA KOHTPOJIA TEXHUYECKOI'o
Kox U | 57eKTpOBaKyyMHBIX U DJIEKTPOBAKYYMHBIX U | IOJYyIPOBOJHUKOBBIX DJIEKTPOBAKYYMHBIX M | COCTOSHUS
HaAaUMEHOBAHHU | 10yNIpOBOJHUKOBBIX MTOJTyTIPOBOTHUKOBBIXIIP | TPUOOPOB  3IEKTPOHHON | MOIYHPOBOTHUKOBBIX JJIEKTPOBAaKYyMHBIX U
e pudopos n6opos JIEKTPOHHOH | TEXHMKH; MIpUOOPOB  ANEKTPOHHOI | MOIYyNPOBOTHUKOBBIXIID
HHINKATOPOB | 3JIEKTPOHHOU TexHUKH; | He ymeer | TexHukwy; - paborath C | TeXHUKH; ndopos JIEKTPOHHON
JOCTHKEHUS - paboratb c - paboratb C | KCIITyaTallMOHHOM - pabotats C | TeXHHKW;
KOMITeTeHIMil | SKCILUTyaTalluOHHOM SKCIUTyaTalluOHHOU JIOKyMeHTaluen IO | AKCIUTyaTalluOHHOU - paboratb c
OIIK-2.2. JOKyMEHTaluen o JOKyMEHTaluen MO | TEXHUYECKOMY JOKyMEHTaluen 10 | SKCILTyaTallMOHHOM
TpoBoauT TEXHUYECKOMY TEXHUYECKOMY 00CITyKMBaHHIO TE€XHUYECKOMY JIOKyMEHTaluen o
BHIGOD 00CITyKMBaHHIO 00CITyKHBaHHIO DJIEKTPOBAKYYMHBIX M | OOCIY)KHBaHHIO TEXHUYECKOMY
HAHJTyIIIEro DJIEKTPOBAKYYMHBIX U DJIEKTPOBAKYYMHBIX " | NOJIYNPOBOAHUKOBBIXIIP | SJICKTPOBAKYYMHbIX U | 00CITy)KMBaHHIO

MOTYIPOBOIHUKOBBIX MOJTYIPOBOJIHUKOBBIXIIP | HOOpPOB JIEKTPOHHOH | MOTYHNPOBOJHHUKOBBIXIIP | 3JIEKTPOBAKYyMHBIX U
criocoba . puOOpoB nbopos ANEKTPOHHON | TEXHHKH. nbopos ANEKTPOHHOHN | MOIYHIPOBOJHUKOBBIXIIP
HPOBEACHUVIK | 5 exTpOHHOM TEXHHKH. TEXHHKH. TEXHHKH. HOOPOB  DIIEKTPOHHOI
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Kon
KOMIIETEeHIIHH

CIIEPUMEHTAITh
HBIX
HUCCIEIOBaHUN
OIIK-2.3.
IIpencrasnser
00paboTaHHbIC
C OLICHKOM
MOTPELIHOCTH
pe3yIBTaThl
IKCIICPUMCHTA
JIBHBIX
HUCCIENOBaHUHN

KPUTEPUU U IIOKA3ATEJIN ONEHUBAHUSA PE3YJIBTATA OBYUEHUA

xaja no TpaIMUUOHHOM NATHOANIBLHON cUCTEeMe

PE3YJIBTAT = =
OBYYEHMSI Ba3zoBblii ypoBeHb IpoaBuHyTHI Buicokuii yposers
YIOBJI€TBOPUTEIbHO/IH YPOBEHb
10 TUCHUIIMHE HEJOMYCK | HeyIOBJIETBOPUTEJIbHO OTJIHYHO/AU(.3aueT
(Mopy.1i0) d.3auer xopouio/aud.3auer
Ixana no 0a/LILHO-PETHHIOBOI1 cHCTeMe
0-35 36-60 61-80 81-90 91-100
TEXHHUKH.
Braoemv H/I-30nk-2: OTCYTCTBHE HaBBIKOB | HEIOCTATO4HOE HaJIMIne HaBBIKOB | YCIENIHOE BJIaJICHUE:
- MOHUTOPUHI'OM BJIAJICHUA: BJIaICHUE! BJIAJICHUSA - - MOHHUTOPHHIOM
TEXHUYECKOTO - MOHHUTOPUHIOM | - MOHUTOPHHIOM | MOHUTOPHUHIOM TEXHUYECKOTO
COCTOSIHUS TEXHHYICCKOIO TEXHHICCKOro TEXHUYECKOTO COCTOSTHHSA
DJIEKTPOBAKYYMHBIX U COCTOAHNA COCTOAHUA COCTOSHUSA 2JIEKTPOBAKYYMHBIX i
MOJIyIIPOBOJHUKOBBIXII SNEKTPOBAKYYMHBIX M | SJICKTPOBAKYYMHBIX M | 3]IeKTPOBAKyyMHBIX M | IOJYIPOBOJIHUKOBBIXIIP
pu6opos OT; He NOJYIPOBOTHUKOBBIXIIP | TOJYNPOBOJHUKOBBIXIP | [105yNpOBOAHUKOBRIXIP | nbopos IT;
- sKcruTyaTanmeii | Brageer | mbopos OT; nbopos IT; nbopos IT; - JKCIUTyaTanuen
DJIEKTPOBAKYYMHBIX U - OKCIUTyaTaluen | - 9KCIUTyaTaluen | - 9KCIUTyaTaled | AJIEKTPOBAKyyMHBIX U
TIOJIYIIPOBOXHUKOBBIXII SJICKTPOBAKYYMHBIX U | SJIEKTPOBAKYYMHBIX H | 31eKTpOBaKyyMHBIX U | IIOJYyIPOBOJHUKOBBIXIIP
prOOPOB 3IEKTPOHHOU HOJIyIIPOBOAHUKOBBIX NOJYNPOBOHUKOBBIXIIP | 110JTyTPOBOAHUKOBBIXIP | HOOPOB 3IEKTPOHHOU
TEXHUKH. npuOOpoOB  ANEKTPOHHON | HOOPOB BNEKTPOHHOH | pGopoB JJIEKTPOHHON | TEXHHKH.
TEXHUKHU. TEXHUKHU. TEeXHUKH.
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