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1 Hesn n 3axa4M N3y4YeHUs JUCHUIIHHBI.

1.1 Ilean ocBOeHUS TUCHUIIUHDI.

Lenpto yuyeOHOM aucuuIuinHbl «PU3MKa MOITYHPOBOJHUKOBBIX HPUOOPOBY SBISETCS
BbIpabOTKa Yy MarucTpoB KOMIETEHLMH, BKJIIOYAIOIINUX CUCTEMY B3IJIAZ0B Ha MPEJICTaBIECHUE O
¢u3nueckux OcHOBax (MPUHIMIIAX) PAOOTHI COBPEMEHHBIX IOJYIPOBOJIHUKOBBIX HPUOOPOB,
JEHCTBUE KOTOPBIX OCHOBAHO Ha CBOMCTBAX KOHTAaKTa METAJUI-NIOJIYIPOBOJHHUK, P-N IEpEXo/a,
reTeponepexona, CTPYKTYPbl — METAUI-IUAJIEKTPUK — MOJXYIPOBOJHHK, OoOJiee  CIOMXKHBIX
(TpaH3UCTOPHBIX)  CTPYKTYp, BKIIOYAIOIIMX  HAa3BaHHbIE, OJHOPOAHBIX CTPYKTYp C
MEXOJIMHHBIM IIEPEHOCOM U APYTHX.

1.2 3agauu M CHUILTHHEI

OcCHOBHBIE 33/1a4K JUCLIUIUIMHBI SABIISIOTCS

- TI0Ka3aTb CBS3b OCHOBHBIX, BBIIOJHSAEMBIX MOJYIPOBOIHUKOBBIMU IMPHOOpaMH
bynkuuit (mpeobpaszoBaHue, MepecTpoiika, yCUJIeHHe, NepeKIoueHue, IeHepalus CUTHAJIOB U
ap.) ¢ (QyHmaMeHTaTbHBIMU (BOJNBT-aMIIEpHOH, BOJbT-(hapamHoii W Ap.) Qu3HUECKUMH
XapaKTEepUCTHUKaMU MOJYIIPOBOHUKOBBIX CTPYKTYD;

- MOKa3aTh (PYHAAMEHTAJIBHYIO POJIb SHEPreTUYECKOTO CIIEKTpa IOJIYIPOBOAHUKOBOM
CTPYKTYPBI B peajiu3aiiu e€ NpuOOpHBIX XapaKTePUCTHK;

- 0c000€¢ BHHUMAaHHWE yJENIUTh CBSI3U MapaMeTPOB KOHKPETHBIX MPUOOPOB (IIETEKTOPHBIX,
apaMEeTPUYECKUX, HACTPOCUYHBIX, TYHHENIbHBIX, JIABUHHO-NIPOJIETHBIX M Jp. JHOJOB,
OMMOJSAPHBIX, TE€TEPOOUMOJSAPHBIX U MOJEBBIX TPAH3UCTOPOB) CO CBOMCTBAMHU MarepHala,
KOHCTPYKLMEH U TeXHoJor1el npudopa;

- TOKa3aTh MYyTH YJIy4IlEHUS MapamMeTpoB (OCOOCHHO TMOBBIIMICHHS PaOOYUX YaCTOT,
3¢ (deKTUBHOCTH NPUOOPOB, YPOBHS BBIXOAHON MOIIHOCTH, JHana3oHa pabo4yux TemIeparyp u
T.J.) HA OCHOBE HCITI0JIb30BAHUS HOBBIX MaTEpUAJIOB U HOBBIX TEXHOJIOTH.

1.3 MecTo AMCHHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl
JucuuminHa «Pu3uKa NOIYIPOBOJIHUKOBBIX MPHOOPOB» MO HANPABICHUIO MOATOTOBKH
Uudopmanmonnsle mpomecchl U cucrteMbl  03.04.02 Pwusuka (xkBammdukanus (CTCTICHB)
"maructp") otHocutcs K yuebHomy nukiay b1.B.JIB.01.01 aucrumuiue no BeiOopy. Aucuumuinza
nperHa3HadeHa Ui MOATOTOBKM MAaruCTpPOB K IMPAKTUYECKOW paboTe B 00NacTH HCCIICAOBAHHM,
TEXHOJIOTUH M OSKCIUTyaTallud MOJYNPOBOJHUKOBBIX TNPUOOPOB KaK 3JIEMEHTHOH 0a3bl
BBIYUCITUTENFHON TeXHUKH. OCHOBHOE BHUMAHHUE YJENSACTCS N3YUYEHUIO (PU3MUYECKHX MPOIECCOB
B TIOJIYIPOBOJHUKOBBIX TPUOOpax, METOJJaM UX UCCIIEOBAHUS U aHAIIN3A.
[Mporpamma mucrumuHbl «®PU3MKa TOTYIPOBOIHUKOBBIX MPUOOPOB» COTIIACYETCS CO
BCEMHM y4eOHBIMM ITpOrpaMMaMu 0a30BOM U BapuaTUBHOM yacTell yueOHOro IiaHa.
Huctmuimaa  «®u3uKa  MOMYMPOBOJHUKOBBIX ~ MPUOOPOB»  TpeaHa3HAdeHa IS
MOJArOTOBKM MAarkucTpoB K NPaKTUYEeCKOM paboTe B 00JacTW HCCIIEAOBAaHUM, TEXHOJOTUH U
OKCIUTyaTaIlH TPUOOPOB U TEXHOJIOTHH.




1.4 IlepedyeHb NMJIAHMPYeMBbIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX € IIJIAHUPYEMbIMH Pe3y/IbTATaAMH 0CBOCHHS 00pa30BaTeJbHON NPOrpaMMbl

[Iponecc n3yyeHus AMCHUILUIMHBI HarpasiieH Ha GopmupoBanue komnereHiuii: OIK-6,

IK-1.
Ne | Unpekc | Conepxanue | B pesynbrare uzydeHus yuyeOHOM JUCHUIUIMHBI 00y4aroIuecs
LI | KOMIOET | KOMIIETCHLIUU JIOJKHBI
.| enmum | (wnm e€ yactu) 3HATh yMeThb BJaJ1eTh
1. | OIIK-6 | CmocoOGHOCTh | W3MEpeHWs U aHanu3a | o0Janarh cBOOOTHO
UCIIOJIb30BATh HanboJee BaKHBIX CIOCOOHOCTBIO BJIQ/IETh
3HAHUS XapaKTePUCTHUK TUOJOB | UCIIOJIb30BATh byngamenTan
COBpPEMEHHBIX U TPaH3HUCTOPOB, (C 3HAHUS bHBIMH
npobseM u y4ETOM MPAKTUKU COBPEMEHHBIX pazzaenamu
HOBEHIITNX J1a00paTOPHBIX paboT | mpobaeM  Gu3uKH, | PU3UKH,
JIOCTUKEHHI 0 Kypcy), HOBEUIIINX HEO0OXOUMBIM
¢buzuku B MPOCTEHIINX pacUETOB | JOCTHKEHUI u TUTSE
Hay4HO- napaMeTpoB MPUOOPOB, | QUMK B CBOCH | pEIICHUS
UcclenoBaTens | moadopa Marepualia M | Hay4HO- Hay4YHO-
CKOIi paboTe KOHCTPYKIIUU JIJIs MCCIIEIOBATEIbCKO | MCCIIEI0BATEN
JOCTHKEHUS i 1eqaTenbHOCTH, bCKHX 337124
HEOOXOUMBIX CaMOCTOSITEITHHO METOAaMU
rapameTpos, CTaBUTh buznyecKkux
NPUHIUIGI IeHCTBUS | KOHKPETHBIC MCCIIEIOBAaHHUN
BaXHEHIIINX 3aJaud  Hay4YHBIX | B chepe
MOJTYITPOBOTHUKOBBIX | UCCIICIOBAaHUA B | TIPOIIECCOB
npuboOpoB; obnacti pu3ukH (B | MOTydEHUS,
CBSI3b TTApAaMETPOB COOTBETCTBUU c | mepemaun U
npubOpoB co npoduiiem 00paboTKH
CBOMCTBaMH MarucTepcKon uH(popManuu
MaTepuana, IPOrPaMMBI) U | BIAJETh
buznIecKuMu pemarb WX  C | KOMIOBIOTEPHBI
nporeccamMmu B HOMOIIBIO MH METOJIaMH
TIOJTYITPOBOTHUKOBBIX | COBPEMEHHOM MOJIEITUPOBaH
CTPYKTypax, Ux anmnapaTypsl, ust
KOHCTPYKIHUEHN 1 o0opynoBaHus, (bU3UIECKUX
TEXHOJIOTHEH UH(POPMAIMOHHBIX | SBJICHUH,
W3TOTOBIICHHS; TyTH | TEXHOJOTUH ¢ | MeToTaMu
yIy4IIeHUs UCTOJIb30BAHUEM aBTOMaTHU3alx
MapaMeTpoB 3a CYET | HOBEUIIETO 51
UCIOJIb30BAHUS HOBBIX | OTEUECTBEHHOTO M | (pU3HUECKOTrO
MaTepuasoB (HOBBIX | 3apyOE€KHOTO JKCIIEpUMEHTA
COCIMHEHUH, TBEPIBIX | OIBITA

PacTBOpPOB,
TeTepOCTPYKTYp U
CBEPXPEMIETOK HA UX
OCHOBE);




[1K-1 cnocoOHOCTRIO | OcCHOBHBIE METOABI U | 00yamaTh cBOOOIHO
CaMOCTOSITEIb METOAMKH PEIICHHUsI | CIIOCOOHOCTHIO BJIAJICTh
HO CTaBUTh MPUKJIAJHBIX 337]a4 B | UCIIOJIb30BATh 3HAHUAMU IS
KOHKpETHBIC TEXHUKE U 3HAHUS MOCTAaHOBKH
3a1aun TEXHOJIOTHSIX COBpPEMEHHBIX 3a/1auu u
Hay4YHBIX peliaeMsble ¢ npobneM  (U3MKH, | METOAUKH €€
UCCJIEIOBAaHUM HCIIOJIb30BAHUEM HOBEHIINX pelieHus B
B 00J1acTH 3HaHUH (pu3uKH, JOCTUKEHUI nporecce
bu3uKn 1 TEXHOJIOTHI paboThl | QU3UKK B CBOCH | HAYYHO-
pemaTh ux ¢ MOJYIIPOBOTHUKOBOK | HAy4YHO- UCCIe1oBaTeN
MOMOIIbIO INEKTPOHUKHU UCCIIEJIOBATENIbCKO | bCKOM
COBPEMEHHOM U IeATEIIbHOCTH IESATENBHOCTH
anmnaparypsl 1 C
UH(POPMALIMOH HCIOJIb30BaHU
HBIX eM 3HAHUU
TEXHOJIOTUH C buzukn u
UCIOJIb30BaHU uH(OpPMaLIOH
€M HOBEUIIEro HBIX
POCCHICKOTO U TEXHOJIOTHI
3apy0eKHOTO
OTIbITA

2 CTpyKTypa U co/iepKaHue QM CUUILTHHBI
2.1 PacnpeaesieHue TPyA0EMKOCTH JUCHUILJIMHBI 10 BUIAM padoT

Obmass Tpyno€MKOCTh AWCHMILIUHBI cocTaBiseT 5 3au.exa. (180 wacoB), wux
pacripeziesieHue 1o BujiaM paboT MPEICTaBICHO B TAOIHIIE.
Bun yuebHoi paboTbl Bcero CemecTpsl
4acoB (uacer)
1 -

KonrakTHasi paboTa, B TOM 4HcJjIe: 70,3 70,3
AyauTopHBbIe 3aHATHS (BCEro): 70 70
3aHATUS JEKIIMOHHOTO TUIIA 14 14 -
JlaboparopHbIe 3aHATHS 56 56 -
3aHATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
NPAKTUYCCKHUE 3aHATHSI) i ] )
HWNuas kOHTaKTHas padoTa: 0,3 0,3
Kontposb camocTositenpHOM padoTsl (KCP) - -
ITpomexyrounas atrecrauus (MKP) 0,3 0,3
CamocrosiTeJibHasi paboTa, B TOM YHCJIE: 74 74
Kypcosas pabota - - -
[TpopaboTka yuyebHOro (TeOpeTHYecKoro) MaTepuana 30 30 -
BrImoHeHNe HHIMBUATYaTbHBIX 3aaHUi (TI0JITOTOBKA 24 24 i
COOOIIeHUH, Tpe3eHTaIHil)
Pedepar - - -
[ToaroToBka K TEKynieMy KOHTPOJIIO 20 20 -
KoHTpoJn: 35,7 35,7
[ToaroToBka K s5K3aMeHy 35,7 35,7
OO0mas TpyA10eMKOCTL | 4ac. 180 180 -

B TOM YHCJIe KOHTAKTHASA 70,3 70,3




padora

3a4. €/

2.2 CTpyKTYypa QM CHUIIMHBI:

Pacnpenenenue Bu0B ydeOHOU pabOTHI M MX TPYJOEMKOCTH O Pa3/ieiaM AUCIUTIIUHBL

Pazgenbl quctummebl, u3ydaembie B 1 cemectpe (0 macucmpos ODO):

KoanyecTBo 4acoB

Bueayn
Ne HaunmeHnoBaHue pasiesios (Tem) B Aynuropnas pagora | Pe
cero |
pabora
JI 113 JIP CPC
1 2 3 4 S) 6 7
Beenenue. [loreHnmanbHbIi 6apbep B
1 | p-n-nmepexonax. [Iporekanue ToKa B p- 6,5 0,5 - 6
N-nepexofe.
2 | BAX p-n nmepexona 10,5 0,5 - 4 6
3 BAX p-n nepexojia B cienuaIbHbIX 4 1 i 3
ciydasx
Jlnon npu BBICOKMX 0OpaTHBIX
4 | HanpsOKCHUAX (JTaBUHHBIH, 3 1 - 2
TYHHEJIHHBIA U TETJIOBOM MPOOOii).
TyHHENnbHBIA MEXaHU3M MPoOos p-N-
5 nepexoaa. TyHHenpHbIN 1uoj. Bonbt- 9 1 - 4 4
aMIepHas XapaKTepUCTHKA.
6 I'ereponiepexopl U BApU30HHBIE 25 0.5 i 2
CTPYKTYpBHI.
7 KoOHTakT MeTai-nosrynnpoBOJHUK, €T0 75 0.5 i 4 3
DHEpPreTHYECcKas auarpamma
8 | P-n-mepexo Ha mIepeMEHHOM TOKE. 5 1 - 4
9 Metoapl nccneroBaHus 3 1 i 5
MIOJIYTIPOBOJTHUKOB.
10 Enunons{prIe TpaH3uCTOpPBIL. [IpuHIINI 135 0.5 i 8 5
JENCTBUSL.
11 Oco0eHHOCTH XapaKTePUCTUKHI 35 0.5 i 3
OUIIOJIIPHBIX TPAH3UCTOPOB.
12 TpaH3uCTOp KaK aKTUBHBIN 3JIEMEHT 13 1 i 8 4
LIENU [IEPEMEHHOTO TOKA.
13 OcHoBHBIE (U3UIECKHE MEXAaHU3MBI 4 1 i 3
BO3HHUKHOBEHUS IITYMOB.
14 bunosspHbIN TPAaH3UCTOP B PEKUME 11 1 i 8 2
HaCBILICHMSL.
[InanapHas TEXHOJIOTHUS - OCHOBA
MaccoBOI'O IPOM3BOJCTBA
15 | auCKpEeTHBIX MOITYITPOBOTHUKOBBIX 4 1 - 3
npuOOPOB U UHTETPATBHBIX
MHUKPOCXEM.
16 JIMHUCTOPBI, THPUCTOPHI U APYTUE 7 1 i 4 2

MPUOOPHI C MHOTOCIIONHOM




CTPYKTYpPOii
D¢ ekt momns B MoIyrnpoBOIHUKAX.
MOII-koHeHcaTop, €ro BOJIbT-
dapannbie xapakrepuctuky. [Tlonessie
17 | TpaH3UCTOPHI C U30TMPOBAHHBIM 12 1 - 8 3
3aTBOPOM, UX YCTPOIMCTBO M MPUHLIUT
pab6oTel. [Ipubopsl ¢ 3apsaoBoi
CBSI3bI0.
[ToymipoBogaukoBeie CBU-ipubopsl,
18 | ux mpuMeHeHHe AJIsl YCHUIICHUS U 4 - 4
reneparuu CBY-konebanmii.
Knaccugukanus npudopon
19 | mosynpoBOIHUKOBOM 3 - 3
OTITO3JICKTPOHUKH.
@DOTOBOJIbTANYECKUE IPUEMHUKU
20 6 - 4 2
(porommommr).
[TomynpoBOTHUKOBBIE
21 (boTOdNEKTpUYECKHE 4 i 4
npeoOpazoBaTey COJHEYHOU
DHEPTHUH.
29 HonynpOBoz[HHKOBI:Ie JETEKTOPBI 9 i 5
SICPHBIX M3ITyYCHH.
CBeToIMOIbI U TIOTYTIPOBOHUKOBEIE
23 6 - 4 2
Ja3ephl.
Hmozo no oucyunnune: 14 - 56 74
2.3 Coaepxxanue pa3aeaoB AUCHUIIHHBI:
2.3.1 3aHATHSA JTeKIIMOHHOI0 THIIA
®opma
Ne Haumenosanmne Coaep:xanue pasaesa TeKyl1ero
pasjena
KOHTPOJIs
1 2 3 4
Beenenue. Beenenue B qucuumnuny. Knaccudukarus
IToTeHnManbHBIN MOJIYTIPOBOJTHUKOBBIX MTPHOOPOB
6apnep B p-N- Pacnpesnenenue >meKTpUYECKOro MOJs U OTBeTsI
nepexoiax. MOTEHIIMAJIa B PE3KUX U TUIaBHBIX p-N- Ha
[IpoTekanue Toka B p- | mepexojiax, KOHTaKTHas pa3HOCTh KOHTPOJI
n-niepexoe. MOTEHINAJIOB. BisiHe HaIpsOKEHUS bHBIC
CMEILEHHS Ha TOJIIIMHY 00J1acTh BOIIPOCHI
1 IIPOCTPAHCTBEHHOTO 3apsija. (KB)/
WHxek1ys HEOCHOBHBIX HOCUTENEH 3apsija. BBITIOJIHE
BonbT-aMriepHas XxapakTeprucTuKa TOHKOTO p-N- HUE
nepexoaa Npyu HU3KOM YPOBHE MH)KEKLIUU nabopar
(mognens [oknm). Bousaue temmneparypsl Ha OpHOM
XapaKTePUCTHKU INO/I0B, MAKCUMAaIIbHAs paboThI
pabouas Temneparypa. BausHue koHeuHOM (JIP)
TOJIITUHBI 0a3bl HA BEIMYMHY TOKA HACHIIICHUS
(m1ox ¢ ToHKOM 6a3oit).
BAX p-n nepexona. BonbT-amnepHas xapakTepucTuka p-n-
2 Iepexo/ia B cilydae reHepaluu 1 KB/ JIP

pPEKOMOMHAIIMY HOCUTENEH B 00JIacTH




IPOCTPAaHCTBEHHOTO 3apsina (Moxens Ca-
Hotica-11loknn) npu npssMoM U 0OpaTHOM
CMEIICHUH.

BAX p-n nepexona B
CHELHAIbHBIX CITydyasx

BonbT-amrniepHas xapakTepucTHKa p-N-
HIepexo0/ia PU BHICOKOM YPOBHE HHKEKIHH
(yaet 3¢ppexToB MOAYIAINN TIPOBOJUMOCTH U
PEKOMOMHAIIUK B CHIIBHOM TSHYILIEM
AJIEKTpUYECKOM I10J1€). BonpT-amnepHas
XapaKTepUCTHKA P-i-N-1uoa.

KB/ JIP

Jron mpu BBICOKHMX
00paTHBIX
HATIPSDKEHUSX
(JTaBHHHBIH,
TYHHEJIbHBIA U
TEIIJIOBOM MPOOOi).

Y napHasi MOHH3AIMS ¥ JTAaBUHHBIA MEXaHU3M
npo6ost. KoadduimeHTs! yaapHoit HOHU3aINH,
HX CBSI3b C 30HHOM CTPYKTYPOM
MOJIYTIPOBOJTHUKA U 3aBUCUMOCTD OT
HANPSDKEHHOCTH AJICKTPUIECKOTO TTOJIS.
Koaddunmentsr ymHOKeHHS. MeToabI
omnpeneneHus K03hPpuIueHToB yaapHoi
noHM3aIK. BriusHue TemmnepaTypsl Ha
HaIpsHKEHUE JTaBUHHOTO TIpobosi. [Ipoboii
HEIUIOCKOTO p-N-mepexoaa. MUKPOIIa3MBl.
MeTo/IbI 3aIUThI P-N-TIEPEXO0I0B OT MPOOOs
(oxpanHbIe KoJbIIa, hacku). CTaOUINTPOHBL, UX
OCHOBHBIC XapaKTCPUCTUKH.

KB/ JIP

TyHHENbHBIN
MeXaHMU3M pobos p-N-
nepexoja.
TyHHEIBHBIA TUOA.
BonbsT-amnepnas
XapaKTEepPUCTHUKA.

BeposTHOCTh TyHHETMPOBAHUS HJICKTPOHA W3
BAJICHTHOHN 30HBI B 30HY IPOBOJUMOCTH B
CHJIBHOM 3JIeKTpHueckoM noje. ObparHas
BETBb BOJIbT-aMIIEPHON XapaKTEPUCTUKH TIPH
TYHHEJIBHOM IIpoboe p-N-niepexona. Bnusxue
TEMIIepaTypbl Ha HaNpsHKEHHUE TYHHEIHHOTO
npooosi.

BonbT-aMriepHas XxapakTepucTUKa TYHHEIIbHOTO
muoza. TyHHenMpoBaHue ¢ ydacTHeM (POHOHOB
U TIpUMeceii B HETTPSIMO30HHBIX
NOJynpoBoHUKaX. TyHHEIbHAs
creKTpockonus. U30bITOUHBIE TOKU B
TYHHEJIbHBIX no0/1aX. BeiOop Marepuanos u
YPOBHSI JIESTUPOBAHHS TYHHEIBHBIX JIUOJIOB.
Obpartuennsie 1uossl. [lapamerp HenMHEHHOCTH
BOJIbT-aMITEPHON XapaKTePUCTHKH
oOpamienHoro auona. beictposeiictBue
prOOPOB, MCTIONIB3YIOIINX TYHHETBHBIH

¢ dexT, u ux npumenenue B CBY-
HIIEKTPOHUKE.

KB/ JIP

I'ereponepexonsl 1
BapU30HHEIE

CTPYKTYpBHI.

DHepreTuyeckas JuarpaMmma rerepornepexoa.
®dakTopsl, BIUSIONINE Ha BETUINHY pa3phiBa
30H. OJTHOCTOPOHHMI XapaKTep UHKEKIIUU B
retepornepexoze. [logdop rerepornepexoaHbIx
nap.

OnuHOYHBIE KBAHTOBBIE SIMBI M CBEPXPEIIECTKH,
KaueCTBEHHOE OMUCAHUE UX JIEKTPOHHOTO
cnektpa. [Ipubopsl Ha OCHOBE ATUX CTPYKTYp:
PE30HAHCHO-TYHHEIbHBIN AUO/I.

KB/ JIP

KoutakT metami-

bapeep loTTku 1 haxTophl, ONIPEACIISIIONIIE

KB /JIP




MOJTYTIPOBOJTHUK, €TI0
SHEpreTuyecKast
quarpamma

€ro BeICOTy. BonbT-ammnepHas XxapakTepucTuka
Oaprepa LloTTKN (MOAEIb TEPMOAIIEKTPOHHON
amuccun). TepmorioneBast U moJieBasi SMUCCHSI.
Co3nanyne OMUYECKUX KOHTAKTOB.
bricrponericrBue quonos HIoTTkwu.

P-n-nepexon Ha
MEPEMEHHOM TOKE.

Peakuus TOHKOrO p-N-niepexoqa Ha MaJiblid
MepeMeHHbIN cUTHAJ. 3apsaoBas (OapbepHas)
eMKOCTh p-N-Tiepexo/ia, €e 3aBUCUMOCTh OT
HanpspkeHus. EMKOCTHas CIEKTPOCKOMuUs
MOJIyIIPOBOTHUKOB. Bapukansl 1 BapaKTopbl, UX
MIPUMEHEHHUE.

Huddysnonnas emxocts. IMIynbcHbIE
XapaKTepUCTUKU AUoA0B. Ilepexonnbie
MPOIIECCHI TPH BKIFOYCHNUH U BBIKITIOUCHUN
TOKa M HampshKeHHs Ha auoje. Bpems
BOCCTaHOBJICHHUS U €TO CBS3b C
XapaKTepUCTHUKaMH HEPaBHOBECHBIX HOCUTEICH.
[TocnennxexkunonHas 3.4.c. JAuoael ¢
HAKOIUICHHUEM 3apsija.

KB/ JIP

MeTtonasl nccinenoBanus
MOJTYTIPOBOTHUKOB

MeTo 1 eMKOCTHOH CIIEKTPOCKOIIHH TTYOOKHUX
ypoBHeit (DLTS) u ero npumeHenue s
OTIpe/IeNICHUs TapaMeTPOB PEKOMOWHAITMOHHBIX
IICHTPOB B MOJIYITPOBOTHUKAX

KB/ JIP

10

bunosnspueie
TPaH3UCTOPBHI.

[Mpuntun neiictus. Kosdunuent ycuneHus
TPaH3UCTOpA 10 TOKY, €T0 CBSI3b C

K02 PUITMEHTOM MHKEKIIUUA SMUTTEPA U

K03 PHUIHEHTOM NMepeHoca HOCUTeNeH uepes
6a3y. [peiidoBbie TpaH3ucTopsl. Biusuue
reHePaLMOHHO-PEKOMOMHAIIMOHHBIX TOKOB U
MOJYJIILIMK TPOBOAMMOCTH 0a3bl Ha
XapaKTePUCTUKH TPAH3UCTOPOB. DPPeKT
"cxatus" SMUTTEPHOrO ToKa. DPdeKT Dpiu.
OnTumuszanus XapakTepUCTUK TPaH3UCTOpa
IyTeM BbIOOpa KOHCTPYKIIMU, YPOBHS U
npoduIIs JErUpOBaHHUS.

KB /JIP

11

OcoOenHoctu
XapaKTEePUCTUKH
OUMOSPHBIX
TPaH3UCTOPOB.

TpaH3ucTOp NMPU BEICOKOM HAMPSHKEHUH HA
KOJIJIEKTOPE, YCIOBHsI MPoOO0s B CXeMax ¢
o0m1eit 0a30i ¥ OOIIKUM SMUTTEPOM.
BricokoyacTOTHBIE CBOMCTBA U
OBICTPOICHICTBUE TPAH3UCTOPOB.

KB /JIP

12

Tpan3ucrop kak
AKTUBHBIA 3JIEMEHT
L[EIIU [IEPEMEHHOTO
TOKA.

CxeMmbl BKIIIOUEHHS TpaH3UCTOpa. h-mapaMeTpsl
TpPaH3UCTOpa MPU MAJIOM YPOBHE CUTHAJIA, UX
CBSA3b C KOHCTPYKLIMEN TPAH3UCTOPA.
OKBUBaJIEHTHAs CXeMa TPaH3UCTOpa Ha HU3KOU
4acToTe.

KB/ JIP

13

OcHoBHbIE pu3NUECKHE
MEXAHU3MBI
BO3HUKHOBEHUS
LIYMOB.

[ITymMBI B TOJIyIPOBOJJHUKAX U
MOJTYTIPOBOTHUKOBBIX MPHOOpax (TEIIOBOM,
JpoOOBOI, H30BITOYHBIN, TOBEPXHOCTHBIN ).
OHTI/IMI/BaL[I/ISI CXEM Ha 6I/IHOJI51pHLIX
TPAaH3HMCTOPax MO YPOBHIO NIyMa.

KB /JIP

14

bunossapHbii
TPaH3UCTOP B PEKUME

PaboTa GUMOISIPHOTO TPAH3UCTOPA B PEKHME
HachlnieHus1. OCOOEHHOCTH CXEMOTEXHUKH

KB/ JIP




HaCBIIICHUA.

COBPEMEHHBIX [IU(PPOBBIX HHTETPATBbHBIX CXEM
Ha OunossipHbx Tpanzucropax (TTJI, TTJILL,
N2J1).

[InanapHas TexHONIOTUA
- OCHOBA MacCOBOT0O

OcCHOBHBIE COCTaBJISIOLINE IJIAHAPHON
TEXHOJIOTUH: GoTonuTorpadus, rmiazMeHHoe

IIPOU3BOJICTBA TpaBIICHHUE, TEXHOJIOT U JIOKATbHON Tuddy3un,

15 | AMCKPETHBIX MOHHAs1 UMIUIaHTaluA. MeToasl N30Is1Hun KB/ JIP
MOJIYTIPOBOJHUKOBBIX AJIEMEHTOB B MHTEIPAJIbHBIX CXEMAaX.
puOOPOB U
UHTETpaJIbHbBIX
MHUKPOCXEM.

JvHUCTOPBI, BosbT-amnepHas xapakTepuCTUKa JUHUCTOPA,
TUPHUCTOPBI U IPYrHe TUPUCTOPA U (HAKTOPBI, €€ OIPEEIIAIOLIHE.
16 npuOOopHI € Tupucrop ¢ "3aKopouyeHHBIM" KaTOJIOM. KB/ JIP
MHOT'OCJIOHON 3anupaemblie TAPUCTOPBL. POTOTUPUCTOPHI.
CTPYKTYpOIi BpemeHna BKIIOUEHUS U BBIKIIOUCHUS
TUpUCcTOpOoB. CUMHUCTOP.

D¢ dexr nomns B [TonieBble TPaH3UCTOPHI C U30IUPOBAHHBIM

MOJIyTIPOBOJHUKAX. 3aTBOPOM, X YCTPOMCTBO U MPUHLUI pabOTBHI.

MOII-xonaencarop, BonpT-amnepHas XapakTepHUCTHKA I10JIEBOTO

ero BoJbT-(hapaaHbie tpan3ucropa ¢ MOII-ctpykrypoii. [lonessie

XapaKTEPUCTHUKHU. TPaH3UCTOPBI C KOPOTKUM KaHAJIOM.

[ToneBbie TpaH3ucTopsl | beicTpoaeiicTBUE MONIEBBIX TPAH3UCTOPOB U

C U30JINPOBAHHBIM IyTH €ro AajbHeHero noBsimenus (3¢dexrt

3aTBOPOM, UX BCIUIECKA CKOPOCTH, OaJIIMCTUYECKUI TIEpeHOC,

ycrpoiictBo u npuHuun | HEMT-tpan3ucropsr).

pabotsl. ITpubopsl ¢ ITpumenenne MOII-Tpan3ucTopos B

3apsII0BOM CBS3BIO. uHTerpanbHbIX cxemax. KMOII-cTpyKTypsl.
KoHCTpyKIIMM NOJIEBBIX TPAH3UCTOPOB AJIS

17 SHEPrOHE3aBHCHMBIX MOCTOSHHBIX KB/ JIP

3alIOMUHAIOIIUX YCTPOUCTB (CTPYKTYpa ¢
"mnaBaromum" 3aTBopoM, MHOII-cTpykTypa).
QIHI-IaMATh.
[ToneBble TpaH3UCTOPHI C P-N-TIEPEXOJOM U
6apbepom LIoTTKH, UX YCTPOMCTBO U MPUHIIUII
paboTsl. IyMbl B IOJIEBBIX TPAH3UCTOPAX.
[TpyHIMI OCYIIECTBIIEHUS 3aps10BOI CBS3H.
OddexTuBHOCTH NepeHoca. CTPyKTYypHI ¢
MOBEPXHOCTHBIM U OObEMHBIM KaHAJIOM.
@dyHknmoHanbHble MpuMeHeHus [13C B
U(POBBIX, AHATIOTOBBIX YCTPOICTBAX,
yCTpoicTBax (HOpMUPOBAHUS N300PAKESHUIA.
[Tymbl B mpubopax ¢ 3apsA0BOH CBA3BIO.

[TomynpoBotHHKOBBIE | MeTOIBI OTy4EeHHS OTPULIATETBHOU

CBY-nipubopsl, ux g depeHIaIbHON TPOBOAUMOCTH.

IpUMEHEHHUE IS [Tpubopsl, ocHOBaHHBIE Ha A DexTe

YCUJICHUS Y TEHEPALUN | MEXKIOJUHHOTIO IIEPEHO0CA JIIEKTPOHOB

18 | CBY-konebaHui. (3¢ dexre I"'anna). Pa3orpes 371eKTpoHOB B KB/ JIP

CUJIBHOM DJIEKTPUYECKOM IIOJIE.
OnyKTyallMOHHAsI HEYCTOMYUBOCTD U

oOpaszoBanue nomeHoB. Kpurepuii Kpémepa.
Juon 'anna, peskuMbl €ro paboThl, YaCTOTa




rerepanuu. Ou3ndyecKkue npoIecchl,
OTPaHUYMBAIOIINE MAKCUMAIIBHYIO YaCTOTY
TCHEpaInH.

['eneparus CBY-konebanuii ¢ HOMOIIBIO
JIABUHHO-TIPOJICTHBIX M WH)KEKIIMOHHO-
MPOJIETHBIX JHOA0B. KOHCTpYKIHS T1O0B.
BounbT-aMiiepHas XxapakTepucTUKa CTPYKTYPHI
METaJUI-TIOTYIPOBOJHUK-METAIT B PEXKUME
npokoiia. iMrnenanc no10B Ha BHICOKOH
Y4acTOTE ¥ MEXaHU3M (POPMHUPOBAHUS
oTpUIaTelbHON AuddepeHITnaTbHON
IPOBOIUMOCTH. PaKTOPbI, OTPAHNYMBAOIINE
K.II.JI. © MAKCUMAIIbHYIO Pabouylo 4acToTy
TeHEPaTOPOB HA JIABUHHO-TIPOJICTHBIX AHOAAX.
TyHHEIbHO-TIPOJICTHBIE TUO/IBI.

Knaccudpukanus MexaHu3Mbl TOTJIOUIEHUSI 3JIEKTPOMAarHUTHOTO
npubopoB W3JIy4EHUS B IIOJTYIPOBOIHUKAX.
MOJIYTIPOBOTHUKOBOI @®OoTONPUEMHUKH, OCHOBAaHHBIE HA SIBJICHUU
ONTONIEKTPOHUKHU COOCTBEHHOM U PUMECHOM
¢doronpoBoarMOCTH (POTOCOTPOTUBICHUS).
BonbT-BarToBas 4yBCTBUTENBHOCTS. [Ilymbl B
(doTonprUEeMHHKAX, IOPOTOBAs
qyBCTBUTEIBHOCTh, OOHAPYKUTEIbHAS
19 KB/ JIP
crocoOHOCTh. Pexxum orpannuenust GoHOM B
UH(PaKpacHbIX (GOTONPHUEMHUKAX.
CrnexTpanabHble XapaKTEPUCTUKH.
beictpoaeiictue. UK-¢poTtonpuemuuxu ¢
O50KMpOBaHHOM npumecHoi 30HOM (BIB).
DOTONPUEMHHUKHU Ha MEpEXoaax MeX1y
YPOBHSIMHU Pa3MEPHOTO KBAHTOBaHUS B
cBepxpemierkax (QWIP
®oTOBOJIbTANYECKIE KBanrtoBas 3¢)()eKTUBHOCTh U CIIEKTpPaIbHbIE
IIPUEMHHUKH XapakTepUCTUKH. JIaBUHHBIE (POTOTUOIBI.
20 (poronuons). [ymbl 1 ObICTPOIEHCTBHE JTABUHHBIX KB/ JIP
($0oTOIMOI0B, UX CBA3b C KOHCTPYKIMEH U
XapaKTepUCTUKAMU TOJTYTIPOBOIHUKA.
@DOTOTPaH3UCTOPHI.
[TonynpoBonuukoBele | IIpunnun aevictBus. Harpy3zounsie BOIbT-
doTrosnexTpudecKue amIepHble xapakTepuctuku. K.a.a.
21 | mpeobOpa3zoBaTenn npeoOpa3oBaTessi U €ro 3aBUCUMOCTH OT KB/ JIP
COJIHEYHOH SHEPIHUH. LIMPUHBI 3alPELICHHON 30HbI IOJIYITPOBOJHUKA
U TEeMIIepaTypBhl.
[TonynpoBonuukossle | [IpuHuumne! gevicteus. [peiidoBblil neTekrop,
22 | IETEeKTOPHI SIACPHBIX €ro SHEPreTUYECKOe pa3pelieHue u KB/ JIP
U3ITy4EHUI. ObICTpOJICHCTBHE.
CBeTonoas! U WznyuyaTtenbHas pekoMOMHaus B
MOJIYTIPOBOJHUKOBBIE MOJIYTIPOBOJHUKAX, MEXaHU3MbI M3J1y4aTeIbHON
JIa3epshl. pekoMOuHanuu. BHyTpeHHU KBaHTOBBIN
23 BBIXOJ U3JIydeHUs. BHEIHNI KBaHTOBBIN KB/ JIP

BBIXO/I M €T0 CBSA3b C KOHCTPYKIIUEH
cBeToIMo10B. MH(ppakpacHbIe CBETOAUOIBI.
Bbenrle cBeTOANOIRI.




WHXKeKIIMOHHBIE MOTYIPOBOAHUKOBBIE JIa3€phl.
YcnoBue BOSHUKHOBEHHUS BHIHYKICHHOTO
usnydeHus. [[puMeneHue retepocTpykTyp,
KBAHTOBBIX SIM U KBAHTOBBIX TOUEK JJIS
YIIy4IIEHUS] XapaKTEPUCTUK
I10JIYTIPOBOJTHUKOBBIX JIa3€POB.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA
CornacHo y4yeOHOMY IUIaHY CEMHHAPCKOIO 3aHATUSA 110 JAHHOM JMCLUIUIMHE He
IIPEyCMOTPEHBI.

2.3.3 JlaGopaTopHble padoThl

No Haumenosanue ®dopma
P nabopaTopHOH Coneprxkanue 1a00paTopHON pabOThI TEKYIIETO
paboThI KOHTPOJISI
1 2 3 4
1 | UccnenoBanue BOJIbT- HccnenoBanue BoabT-aMIIepHast 3amura
aMIepHas XapakTepUCTUKa | XapaKTepUCTUKA AUOJa, CPABHUTEIbHBIH oTyeTa,
p-n-nepexona. aHain3 BAX paznnyHbIx 11010B. OTBETHI
Ha
BOIPOCHI
2 | UccnenoBanue BAX tynnensHoro nuoaa. BAX 3amura
TYHHEJIBHOT'O TMO0J1a. CTaOMIINTPOHA. oTuerTa,
OTBETHI
Ha
BOIPOCHI
3 | UccnenoBaHue KOHTaKTa BAX KoHTakTa METaI-OIYyIIPOBOAHHUK. 3amura
METAJUI-IIOIYIPOBOIHUK. BAX paznuussix no tumy auogos lloTku. | oTdera,
OTBETHI
Ha
BOIPOCHI
4 HccnenoBanue BAX GunosnsipHOro TpaH3ucTOpa. 3amura
OUIOJIIPHBIX TPAH3UCTOPOB. oTueTa,
OTBETHI
Ha
BOIPOCHI
5 | HUccnenoBanue cxem BAX tpan3ucropa B cxeme ¢ o0eit 6a3o#, | 3amura
BKJIFOUEHUS TPAH3UCTOPA B | KOJJIEKTOPOM M SMUTTEPOM. oTyeTa,
LIENU TIEPEMEHHOTO TOKA. OTBETHI
Ha
BOIPOCHI
6 Uccnenosanue BAX tupucropa. Cxema BKJIIOUYEHHS B 3anura
TUPHUCTOPA. KJIFOUEBOM PEXHME. oTueTa,
OTBETHI
Ha
BOIPOCHI
7 Uccnenosanue MOII- BAX MOII konnencaropa. BAX noneoro | 3ammura
KOHJICHCATOPA U MOJIEBOT0 | TpaH3ucTopa. Cxema BKIIOYEHH MTOJIEBOTO | OTYETA,
TPaH3UCTOPA. TPaH3UCTOpA. OTBETHI
Ha
BOIPOCHI




8 | Uccnenoranue poroanoasl. | BAX doroamnona. OcHoBHBIE 3amura
xapakrepuctuk BAX ¢oroanona. KITJ] OTYeTa,
¢doronuona. OTBETHI

Ha
BOIIPOCHI
9 | UccnenoBanue BAX cBeronnonos. @oTo3eKTpUUECKHE 3amura
CBETOAMO/IOB. XapaKTePUCTUKH (POTOAMOAOB. oTYera,
OTBETHI
Ha
BOIIPOCHI

onenuBatorcst Tpedyemble ®I'OC u OOIl mo wnampasnenuio 03.04.02 ®dusuka

JlaGopaTtopHble pabOTHl BBINOJHSIOTCS B CHENHMATH3MPOBAHHOM OOOPYIOBAaHHH B
1abopaToOpUH.
B pesynbrare BbIMONHEHHS JTAOOPATOPHBIX pPAaOOT y MarucTpoB (QOPMHUPYIOTCS H

npoduis

Wudopmanmonnsie mporecchl u cuctembl” kommereHmn: OITK-6, ITK-1

CTYJEHTOB 110 Y4eOHbIM HellensiM (12 Henens):

n

2.4 TlepevyeHb Y4eOHO-METOIHYECKOT0 O0ecedeHUsl IS CAMOCTOSAITEIbHOI PadoThl
00y4JaIMXCS MO ANCIHUIIHHE

Pexomenpayercs crnemyromuii rpaduk U KaJeHIapHBIN TUIaH CAMOCTOSTENIbHOM pabOThI

Ilepeyenb y4eOHO-METOIMYECKOTO
No Bux CPC olecnieueHust
AUCHUILIUHBI 10 BbINOJIHEHHUIO
CaMOCTOSITeIbHON PadoThl
1 2 3
[ToTenunanpHbIl 6apbep B UpoOKuM p- |1. AHcensMm, A.W. BBenenue B Teopuio
N nepexojax. MOJIYIPOBOJJHUKOB [ DJIEKTPOHHBIN pecypc] :
2 |CTaOMIMTPOHBI C JIA3EPHOM MOATOHKOM |yued. mocodue — DnekTpoH. AaH. — CaHKT-
[1apaMeTPOB. IetepOypr : Jlanp, 2016. — 624 c. — Pexxum
3 |/la3zeps! Ha reTeponepexoiax. nocryna: https://e.lanbook.com/book/71742
4 |Ilpumenenue nuonos loTku. 2. byp6aesa, H.B. OcHoBBI
5 |Hossble MOJTYNPOBOIHUKOBBIE HOHynpOBOHHHKOBOfI 3JICKTPOHHUKHA
MaTepualibl B U3TOTOBICHUH [QHGKTPOHHLIP'I pecypc] . yqe6 rmocobue —
6I/IHOJ'I$[pHI)IX TPAH3UCTOPOB. SHGKTPOH. JaH. — Mocksa : q)I/ISMaTJ'II/IT, 2012.
6 |MolHble U CBEpXMOIIIHbIE — 312 c. — Pexum gocryma:
TPAH3UCTOPBI B LEIISIX IEPEMEHHOTO https://e.lanbook.com/book/5261
TOKA. 3. byp6aesa, H.B. CoopHuK 337124 110
7 |CXeMOTEeXHHKH THOPUIHBIX TIOITyIPOBOTHUKOBOH 3/ICKTPOHHKE
VHTETPAJIbHBIX CXEM. [DnexTpoHHbIH pecypc] : yued. mocobue / H.B.
8 |Texmomorus CBUC. byp6aesa, T.C. Jlnenposckas. — DIIEKTPOH.
9 |Cxemorexankxa KMOIL naH. — Mocksa : duzmariut, 2006. — 168 ¢. —
10 |Cxemorexnuka CBY-pu6opsL. Pexum nocryna:
11 |[KTIJ] CONHETHBIX DAEMERTOR 1 ITyTH https://e.lanbook.com/book/2126.
€r0 YBEJIUYEHUS.
12 |[IpuMeHeHne MoayNnpOBOAHUKOBBIX
J1a3€pOB.




Y4eOHO-MeTOoIMYeCKHe MaTepHalibl JUIsl CaMOCTOSTEIBHONH pPabOThl OOydYaloUIMXCS W3
Yycila UHBAJIMJIOB U JIUL C OTPaHMYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistoTcs
B (hopMax, aJalnTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIeHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA.

JIyist naL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jlnist 11 ¢ HapyIEeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO amapaTra:

— B mieyaTHoM hopme,

— B (hopMe 3JIEKTPOHHOI' 0 TOKYMEHTA,

JlaHHBIN TIepeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOy4aromuxcs.

3. O0pa3oBaTe/IbHbIE TEXHOJIOTHH

B nporuiecce npenonaBanus JUCIUILIMHBI UCIIOIB3YIOTCS CIEAYIOIINE METOIBI:

— JICKIUY;

— OIpOC;

— MH/IMBHUTyaJbHbIC TPAKTUICCKHEC 3a/IaHUS;

— myONIMYHas 3aIuTa J1adopaTOpHBIX padoT;

— KOHCYJIbTAIIMU MIPEIOJaBATENICH;

— caMocCTosTenbHas paboTa CTYIEHTOB (M3yueHHE TEOPETHUECKOTO MaTepuaia,
MOJITOTOBKA K JIAOOPATOPHBIM 3aHSTHIM, BBIIOJIHEHUE JOMAIIHUX PaOOT M HHIUBUIYATHHBIX
TUTIOBBIX PAaCcUYeTOB, MOJTOTOBKA K OMPOCY H 3a4eTy).

Jlnst mipoBeCHUS JIEKIIMOHHBIX 3aHATHH MOTYT MCIOJB30BaThCS MYJIbTUMEIUNHBIE
CpeacTBa  BOCIPOM3BEIICHUS  AKTUBHOTO  COJEPKUMOTO,  IO3BOJISIOIIETO  CIIYLIATENIO
BOCITPUHUMATh OCOOCHHOCTH M3y4aeMOT0 MaTepuraia, 3a4acTyl0 UTPAOIINE PEIIAOIIYI0 POJb B
MOHMMAHUU W BOCHOPHUATHH, a Takke (HOPMHUPOBAHUM NPOPECCHOHATBHBIX KOMIETCHIIUH.
OddexTuBHOE 00CYKIEHNE CIIOKHBIX U JUCKYCCUOHHBIX BOIIPOCOB U MPOOIIEM.

ConpoBoXKJIeHHE CAMOCTOATENbHOW paboThl CTYACHTOB TaKXKE OPTraHW30BaHO B
cienyromux hopmax:

— YCBOEHHE, JOMOJHEHHEe W BHUKaHUWE B pa3Oupaemble paslieibl AUCHUILTUHBI TPH
MOMOIM 3HAHUM TIONyd4aeMbIX 110 CPEACTBAM H3YUYEHUS PEKOMEHAYEMOW JUTepaTypel M
OCYIIECTBIISIEMOE MyTEeM MOATOTOBKH MHIUBUIYaTbHBIX JTOKIA/I0B;

— KOHCYJbTallUd, OPTaHW30BAaHHBIC JIsi PA3BSICHEHUS MPOOJIEMHBIX MOMEHTOB TIPH
CaMOCTOSITEILHOM M3YYCHHH TeX WM MHBIX aCIEeKTOB pa3elioB yCBanBaeMoW HMHQOpMAINH B
JTUCIIUATIITNHE.

OcHOBHBIE 00pa30BaTENIbHBIE TEXHOJIOTHUH, UCTIONIE3YEMbIE B YUeOHOM TIpOIIecce:

— JIGKITUU C TTPOOJIEMHBIM H3JI0’)KEHUEM;

— oOCyXIeHUE CII0XHBIX M JUCKYCCHOHHBIX BOIPOCOB W MPOOJEM H pa3pelieHue
npo0Jem;

— KOMITBIOTEPHBIC 3aHATHS B PEKUMAX B3aUMOJCUCTBHS <IIpEroJaBaTellb — CTYACHTY,
«CTYAEHT — MIPET0IaBaTeby, «CTYIEHT — CTYIEHTY;

WutepakTuBHBIE 00pa30BaTeIbHbBIC TEXHOIOTHH, UCIIONb3YEMbIE B ayIUTOPHBIX 3aHSATHSIX:

— TEXHOJIOTHUS Pa3BUTHUS KPUTHUECKOTO MBIIUICHUS;

— JIGKIIAH C TIPOOJIEMHBIM HU3JI0KECHUEM;

— HUW3y4YeHHME M 3aKpeIUIeHHEe HOBOrO0 Marepuajia (HCIOJB30BaHHE BOIPOCOB,
Cokpatuueckuii 1uanor);

— 00CYyXJeHUE CIOKHBIX M JAMCKYCCHOHHBIX BOIPOCOB M MpoOsieM («3aiiMu TMO3UIINIO
(mKana MHEHH )», IPOEKTUBHBIE TEXHUKH, «OUH — BIBOEM — BCe BMeCTe», «CMEHH MO3ULUION,



«Jluckyccus B cTUIIE TENEBU3MOHHOTO TOK-ILIOY», 1€0aThl, CAMIIO3UYM);

— pazpemrenue npodseM («/lepeBo pemenuii», «Mo3ToBoOH MITYPM», «AHAITU3 Ka3yCOBY);

— TBOPYECKUE 3a/1aHuUs;

— paboTa B MasbIX rpynmnax;

— TEXHOJIOTUSI KOMIIBIOTEPHOI'O MOJIEIMPOBAHUS YUCIEHHBIX PACUETOB.

[IpoBenenue Bcex 3aHATHI 71a00paTOPHOTO MpaKTUKyMa IMPEAYyCMOTPEHO B Kiacce
CHa0KEHHOM BCEM HEOOXOAMMBIM OO0OpYZOBAaHHEM M KOMIbIOTEpaMU sl 3(P(HEKTUBHOTO
BBITMIOJTHEHHS] COOTBETCTBYIOIINX J1a00paTOPHBIX PadoT.

[To wToram BBIIONHEHUS KAXKIOW JTa0OpaTOpPHOW pabOThI CTYACHT MPEIOCTaBISET U
3alllMIIAeT BBINOJHEHHYIO paboTy, mnpuyeM B Oecene ¢ MpenojaBaTelieM —JIOJDKEH
IPOJEMOHCTPUPOBATh 3HAHME KaK TEOPETUYECKOTO M SKCIEPUMEHTAIBHOIO Marepuala,
OTHOCSIIETOCST K paldoTe, Tak M HEOOXOAMMBIX [UJIsl NPAaKTHUYECKON peanu3anuu padoThl
KOMIIBIOTEPHBIX TEXHOJIOTUH.

JononuurtenbHast Qgopma KoHTpoiisi 3(h(GEeKTUBHOCTH yCBOEHHUS MaTepuana u
IpUOOPETEHUs] NPAKTHUUECKUX HAaBBIKOB 3aKJIIOYAETCS B OTKPHITOM HMHTEPAKTUBHOM 3allluTe
1abopaTopHOI pabOTHI HA YCTHOM BBICTYILICHUU TEepe]] AyAUTOPUENH COKYPCHUKOB.

CompoBOX/IeHHE CaMOCTOSTENIbHON Pa0OTBHl  CTYJCHTOB TAaKXKE OpPraHM30BaHO B
crenyoumx popmax:

— YCBOEHHME, JONOJHEHWE U BHUKaHUE B pa3Oupaemble pa3zieibl AUCUMILIMHBL IIPU
MOMOIIM 3HAHUHM MOJy4YaeMbIX MO CPEACTBAM HM3yUEHHUS PEKOMEHIYyEeMOH JHUTepaTyphl U MyTeM
MOJATOTOBKHU JOKJIAJIOB;

— KOHCYNbTalluu, OpPTaHU30BaHHBIC ISl PAa3bsICHEHHUS NPOOIEMHBIX MOMEHTOB IIpH
CaMOCTOSITEIbHOM HM3yYCHHH TE€X WJIM MHBIX aCIeKTOB pa3JesioB ycBamBaeMoW MH(OpManuu B
JTUCIUILINHE.

JUig Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbs MPEIYyCMOTpPEHA OpraHU3alus
KOHCYJIBTALIMI C UCTIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPEACTBA JIsl TEKYILIEro KOHTPOJIsl YCIIeBAeMOCTH M IIPOMEKYTOYHOH
arrecTauMu

T GKYHII/II\/'I KOHTPOJIb: OTBCTbI Ha KOHTPOJIbHBIC BOIIPOCHEI IO BBITIOJITHACMBIM
7a00paTOpHBIM paboTaM MpPaKTHUKyMa; MpPOBEpKa CaMOCTOSTEIbHO BBIMOJIHEHHBIX 3a/1aHUil.
OTBeTHl Ha KOHTPOJIBHBIC W AOOMNOJHHUTCIBHBIC BOIIPOCHI II0 COOTBCTCTBYIOHNIMM pa3aciiaM
JUCLUTIIIUHBI.

WUTOTOBBIN KOHTPOJIb: 3a4€T, YK3aMEH.

4.1 ®oHa OLIEHOYHBIX CPEACTB ISl POBEAeHNs TEKYIIeH aTTecTaluu

B mporecce mMOATOTOBKM W OTBETaM Ha KOHTPOJIbHBIE BOMPOCH (OPMHUPYIOTCS U
onenuBatotcst Bce Tpedyembie ®I'OC u OOII mns manpasnenust 03.04.02 duzuka (mpodws "
Hudopmarnimonnsie mporecchl u cucteMbl'") kommerennuu: OITK-6, ITK-1.

Hwuwxe mnpuBoasATCs OpUMEpbl KOHTPOJBHBIX BOMNPOCOB [UIs pa3lenoB paboueit
IIPOrpaMMBI.

1. Kakumu 3apsmaMu cO3/1a€TCs 3aMPAOIIHI CIION p-n TIepexoa U BHyTPEHHEe
IIEKTPUYECKOE TT0JIE Tepexoa’?

2. Kaxwe smeMeHTsI Teprouaeckoit cucreMsl /.M. MeHeneeBa OTHOCST K
MOJIyIPOBOJHUKAM?

3. Kak BaustoT npuMecu Ha CBOMCTBA MOTYITPOBOTHUKOB?

4. Kak Bnuser t0 Ha IPOBOJUMOCTH MOTYTIPOBOAHUKOB?

5. Kaxkue Tunbl NoaynpoBOJHUKOBBIX TPUOOPOB BBl 3HAETE?

6. OOBbsAcHUTE HA TPUMEPE OCOOCHHOCTH MapKUPOBKH JTHOIOB.



7. Ha3oBuTe OCHOBHBIE TapaMETPhI MOTYIPOBOJIHUKOBBIX THOJIOB?

8. Kak Ha3pIBaeTcs HaNpspKEHUE IPU KOTOPOM JIMOJT CTAHOBUTCS IIPOBOJSAILUM?

9. Omnpenenute u cpaBauTe RCT 1 RAN® 10 XapakTepucTuKam.

10. Kakwue cymiecTByIOT BHIBI TPO00S p-n nepexoaa?

11. Kakumu 3apsaMu CO3/1a€TCs 3alUPAIOIINI CIION p-n Iepexoaa U BHyTpEHHEe
3JIEKTpHUECKOe ToJ1e nepexoaa?

12. Ha3naueHue TyHHEJIBHOTO JHOA, €r0 MPHHLUI ICHCTBHUS.

13. Kak Ha3bIBaeTCs MOIyNPOBOAHUKOBBIN IPUOOP, IpeJHA3HAUCHHBIH 15
UCIIOJIB30BaHUS B KauecTBe EMKOCTH, yIpaBisieMoii oopaTHbM HanpsokeHneM UOBP?

14. Mopuens [lloTTku. YcnoBus cymectBoBanus moaenu LIoTTkw.

15. Bawustaue noBepxHOCTH 3((HEeKTOB Ha Iporecc POPMUPOBAHUS BOJIbT-aMIEPHON
XapaKTEePUCTUKH KOHTAKTa METAJUI-IIOIYIIPOBOIHUK.

16. B yeMm oTiMume SKCIEPUMEHTAIBHON U TEOPETUUECKOM 3aBUCUMOCTEH TOKa OT
HaNpsDKEHUs1 B KOHTAKTE METAJII-T10JIyIPOBOAHHUK.

17. OmnpeneneHue BHICOTHI Oaphepa MO CIIEKTPaIbHON XapakTepucTtuke Gorodaddexra
nepexoaa MeTaul-IoTyIPOBOJHHK.

18. Pacuert BbICOTHI Oaphepa KOHTAKTa METAILI-TIOIYIIPOBOIHHK.

19. Tuonst LIOTTKM B MHTErpalbHbBIX CXEMaX.

20. Teopwust MeTO/a OTIpeieTICHHUS BBICOTHI Oapbepa.

21. B 4em oTiaMuue CTaTUUECKUX U AUHAMHUYECKUX XaPAKTEPUCTUK KOH-

22. TaKTa METaJUI-TIONyIPOBOTHUK.

23. OOBscHUTE MPUHIUN EHCTBUS OUMOISIpHOTO TpaH3ucTopa. KakoBsl pusznueckue
IPUYUHBI TPOXOXKICHUS TOKA IMUTTEPA K KOJIJIEKTOpY?

24. Ilpu KakOM COOTHOILLICHUU HANpsKEHUH Ha 6a3e U KOJUIEKTOpE TPaH3UCTOp paboTaeT
B aKTUBHOM pexume?

25. Yro Ttakoe KO3 PHUIMEHT nepesadu 3MUTTepHoro Toka? OT 4ero oH 3aBUCUT?

26. TIpu xakOM COOTHOIIICHUH HAMPSHKCHUI HA 0a3¢ M KOJUIEKTOPE TPAH3UCTOP paboTaeT
B peXHMe: HACBIILEHUs, OTCEUKH, UHBEPCHOM?

27. Ha3oBuTe CHCTEMBI MAJIOCHTHAJILHBIX ITAPAMETPOB TPAH3UCTOPA, HX MPEHMYIIECTBA
U HEJJOCTAaTKH.

28. HapucyiiTe Tpu CXeMbl BKJIIOUEHHS TPAH3HUCTOPA.

29. OObsacHUTE 0COOEHHOCTH BXO/HBIX U BBIXOJIHBIX XapaKkTepucTHK 11t cxem: Ob u
0D. YkaxuTe Ha HUX 00J1aCTH, COOTBETCTBYIOIINE OCHOBHBIM PEKUMaM pabOThl TPAH3UCTOPA.

30. KakoB ¢usmueckuii cmpici kaxaoro h-mapamerpa tpansucropa? Kak oxu
OTIPEAEIISAIOTCA M0 XapaKTepUCTUKaM?

31. Moet au TupucTop paboTarh B pexXUMe TUHUCTOpA?

32. Yro Oymet mpoMCXOIUTh C THPUCTOPOM IIPH MUTAHUN €TO aHOTHOM IIeTIH OT
MCTOYHHUKA IEPEMEHHOr0 TOKa?

33. MOXeT J¥ TUPUCTOP UCIIOIB30BAThCS KaK sYeKa mamMsITh?

34. Kakue npeumyliecTsa 1aeT IPUMEHEHUE TUPUCTOPOB B3aMEH 3JIEKTPOMAarHUTHBIX
pene?

35. Kakumu coco6amu MOKHO MTPOU3BECTH BBIKIIIOUEHHE TUPUCTOPA?

HapucoBats 1 00bsicuuth yctpoiictBo M/III-Tpan3ucTopa co BCTpOSHHBIM KaHATIOM.

36. ITapameTpsl MOJIEBOrO TPAH3UCTOPA U ONPEEIICHUE UX MO XapaKTEePUCTHKAM.

37. Ocobennoctu noneBsIx TpanzucropoB M/III - Tuma.

38. IlosicuuTe pusnueckuii cMpIca OCHOBHBIX mapameTpoB M/III-Tpan3ucropa:
MOPOTOBOE HAIPsHKEHNE, KPYTU3HA CTOKO - 3aTBOPHOI XapaKTepUCTUKH, BHYTPEHHEE
COIIPOTHUBJIEHUE, KOAPPHUIHUEHT YCUIICHHS [0 HAPSKEHUIO.

39. HapucyiiTe ¥ NOSICHUTE SKBUBAJIEHTHYIO CXEMY I10JIEBOT'O TPAH3UCTOpA JUIs MAJIOTO
CHUTHAJIA JJIs1 HU3KUX U BBICOKHUX YacTOT.

40. Yro o3HayaeT npenenbHas 4acToTa KPYTU3HBI M [TOYEMY KPYTH3HA [TOJIEBOTO
TPaH3UCTOPA 3aBUCUT OT YaCTOTHI?



41. Kakue ¢puznyeckre 1 KOHCTPYKTUBHO — TEXHOJIOTHYECKUE TapaMEeTpPhI IOJIEBOTO
TPAH3UCTOPA OMPENIEISIOT €ro YaCTOTHBIE CBOICTBA?

42. Ha xakoM sIBJICHUU OCHOBAHO JieiicTBue Goroanoma?

43. Hapucyiite cxemy BKJItoueHUs! GOTOAMOA U €T0 BOJIBT-aMIIEPHbIE XapaKTEPUCTUKH.

44. Yro Takoe 4yBCTBUTEIHLHOCTH (POTOIMOI0B?

45. Yto Takoe TEeMHOBOI TOK?

46. UYro Takoe (pOTOAMOIHBIN peKUM paboThI?

47. IlpuBenute BOJbT-aMIIEPHBIC XapaKTEPUCTHKH AJ1s1 POTOAUOIHOIO PEKHUMA pabOTHI.

48. Yto Takoe GoTOraabBaHUYCCKHI pEXXUM pabOThI?

49. TlpuBenute SHEPreTUYECKUE XAPAKTEPUCTUKU (HOTOTHUOIOB.

50. MexaHu3M H3IIyueHHs CBETA B CBETOIMOIE(C PACCMOTPEHHUEM 30HHOW JHarpaMMBbl p-
n-mepexosa).

51. Yro Takoe BHYTpEHHSA U BHELIHsS KBaHTOBas 3(hexkTuBHOCTH? CriocoOBI UX
YBEJIUYECHUS.

52. Marepwuainsl AJist K3TOTOBJICHHUS CBETOAUO/IOB.

53. KoHcTpyKIHs CBETOAMOIOB.

54. OcoOeHHOCTH CBETOAMO/I0B Ha reTeporepexoax.

55. Ort yero 3aBUCUT YPPEKTUBHOCTH BBOJIA U3ITYUECHHUSI B BOJIOKHO?

4.2 ®oHI OLIEHOYHBIX CPEACTB /ISl MPOBEAeHUS UTOTOBOM aTTeCTAlUN
4.2.1 Bomnpocbl, BbBIHOCHMBIE HAa JK3aMeH N0 JAUCHUIUINHE «DPHU3HKA
MOJIYIIPOBOIHMKOBBIX PUOOPOB» sl HanpaBaeHus noAroropku: 03.04.02 ®@usuka

Knaccugukanus nonynpoBoIHUKOBBIX TPHOOPOB.

[TorennuanbHbIil Oapbep B p-N-nepexonax. [Iporekanue Toka B p-N-nepexoe.

Bonbr-amriepras xapakTepucTHKa p-N-riepexo/ia Mpy mpsiMoM B 00paTHOM CMEIICHHH.

BonbTr-aMnepHas XxapakTepucTUKa p-N-repexojia Mpu BEHICOKOM YPOBHE MHIKEKIIHH.

JlaBUHHBIN, TYHHENbHBIN U TETJIOBOW IPOOOH.

TyHHenbHBIH MeXaHU3M NPO00s p-N-Tepexoa.

['eTeporiepexo/ibl ¥ BApU30HHBIE CTPYKTYPHI.

KoHTakT MeTamuI-noaynpoBOHUK.

P-n-nepexo/ Ha IEpEMEHHOM TOKE.

0. Meron emkocTHOM criekTpockonuu riryookux yposaeit (DLTS).

11. bunonsipHbie TPaH3UCTOPBHI.

12. TpaH3ucTop npu BEICOKOM HaNpsKEHWU Ha KOJIJIEKTOpe. BricokoyacToTHbIE CBOMCTBA U
OBICTPO/ICHCTBUE TPAH3UCTOPOB.

13. Cxempbl BKJIIOUEHHS TPAH3UCTOPA B LIEMH NTEPEMEHHOT0 TOKA.

14. OcHoBHBIE (PH3HUECKHE MEXAHU3MbI BOSHUKHOBEHUS IITYMOB.

15. PaboTa GunonsgpHOro TpaH3sucTtopa B pexume HacbimeHus. Cxemorexuuku TTJI,
TTJII, N2J1.

16. IlnanapHast TEXHOJIOTHS.

17. IuHuCTOpPBI, TUPUCTOPHI U IPYrHe MPUOOPHI C MHOTOCIOWHOM CTPYKTYpOi

18. D¢ ekt nons B momynpoBoanukax. MOII-konaencarop. IloneBbie TpaH3UCTOPHI.
[Tpubops! ¢ 3aps10BOY CBA3BIO.

19. KMOII texHonorus.

20. IMomympoBoxaukoBsie CBY-TIpHGOpEL.

21. Knaccugukanus npubopoB MOIYIPOBOAHUKOBOM OMTOAIEKTPOHHUKH.

22. ®OTOBOIBTAUYECKUE TPUEMHUKH.

23. ITomynpoBOoAHUKOBBIE (POTOITEKTPUUECKUE TPEOOPa30BATEIN COTHEUHON SHEPTUH.

24. I1omynpOBOIHUKOBBIE I€TEKTOPHI SIAEPHBIX U3ITy4YEHUI.

25. CBeTo1no/1bl U TOIYIPOBOJHUKOBBIE Ja3€phl.

e e S L e o e



OueHoYHBIE CpeACcTBA U WHBAIMIOB M JIMI C OrPAHUYEHHBIMH BO3MOXXHOCTSMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAMBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOIMMOCTH WHBAIMAAM M JIMIAM C OrPAaHWYEHHBIMH BO3MOXKHOCTSIMU
3JI0POBbsI IIPEIOCTABIISIETCS IOTIOJTHUTEIBHOE BpeMsI JUIsl TOJrOTOBKH OTBETA HA DK3aMEHE;

— IpY MIPOBEJICHUU MPOLEAYPHI OLICHUBAHHS PE3yIbTaTOB OOYYCHUSI HHBAIUIOB U JIUIL C
OTPaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbBSI IPETYCMAaTPUBACTCS MCIIOJIb30BAaHNE TEXHUYECKUX
CpPE/CTB, HEOOXOMMBIX UM B CBSI3U C UX MHIMBHIYAILHBIMH OCOOCHHOCTSMY,

— IIpU HEOOXOAUMOCTH ISl 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
M WHBAIMAOB TPOIEIypa OLEHHBAHUS pE3YIbTaTOB OOYYEHHS IO AWUCHHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tpouenypa oreHuBaHMS PE3yIbTATOB OOYYEHHsS MHBAJIMIOB U JHI[ C OrPAaHUYECHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbSI II0 JUCHUIUIMHE (MOJIYJIO) MpeayCMaTpUBaeT IPeloCTaBICHUE
uHpopManuu B (GopMax, aJaNTHPOBAHHBIX K OTPAHUYEHHUSIM HX 3[0POBbS M BOCIPHSATHS
uH(popMauu:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyJaromuxcs.

5. IlepeyeHb HOPMATHBHBIX INPAaBOBBIX AKTOB, OCHOBHOW W JONOJHHUTEIbHOM
JIMTEepaTypbl, HeOOXOAMMOM 1JIsl 0CBOCHHMS AMCHUTITIUHBI.

5.1 HopmaTuBHBI€ IPABOBBIE AKTHI.
Her

5.2 OcHoBHas JUTepaTypa:

1. AncenbM, A.W1. BBeneHue B TeOpHUIO MOIYIPOBOAHUKOB [ DIEKTPOHHBIN pecypc] :
yueb. nmocobue — OnekTpoH. naH. — Cankr-IlerepOypr : Jlanp, 2016. — 624 c. — Pexum
noctyna: https://e.lanbook.com/book/71742

2. Byp6aeBa, H.B. OcHOBBI MNOIXYHNPOBOJHUKOBOH 3JEKTPOHUKU [DIEKTPOHHBIN
pecypc] : yuel. mocobue — DnekTpoH. gaH. — Mocksa : @usmatiur, 2012. — 312 ¢. — Pexxum
nocryna: https://e.lanbook.com/book/5261

3. byp6aesa, H.B. COopHuk 3amad 10 MOJIYINPOBOAHUKOBOW 3JIEKTPOHUKE
[DnexTpoHHBIN pecype] : yueb. mocobue / H.B. byp6aesa, T.C. JlnenpoBckasi. — DIEKTpPOH.
JaH. — MockBa :  @usmatiumt, 2006, — 168 c¢. — Pexum gocrymna:

https://e.lanbook.com/book/2126

5.3 JlonoiHUTEILHAS JIUTEPaTypa:

1. JlebeneB, Anexcannp MBanoBuy ®dusnka moaynpoBOAHUKOBEIX Tpubopos: /A. U.
Jlebenes -M.: ©U3MATIIUT , 2008
2. [[TanmumoBa, Kinapnust BacunbeHa ®uznka mosrynpoBogHuKoB: yueOHUK /K. B.

[Manumosa Uzn. 4-e, crep. -CII6. [u ap.]: Jlans, 2010



3. HayuHble OCHOBBI HAaHOTEXHOJIOTHM M HOBBIE MPUOOPHI: Y4eOHHK-MOHOTrpadus
/mon pen. P. Kencamna, A. Xamum, M. I'eorerana ; mep. ¢ anria. A. JI. Kamammnwkosa -
Honronpyaustii: Uatennexr, 2011

4. T'epman-I'ankun C.I'. KoMnproTepHOE€ MOACIMPOBAHUE MTOTYITPOBOTHUKOBBIX CHCTEM B
MATLAB 6.0. CI16.: KOPOHA, 2007. 320 c.

5. B. H. Crapocenbckuii. Du3uka moiayrnpoBOIHUKOBBIX TPHOOPOB MUKPOIICKTPOHUKH.
M.: Beicmiee o6pazoBanue. 2009.

6. M. [llyp. ®u3uka noaynpoBOIHUKOBBIX TPUOOPOB. B 2-x kaurax. M., Mup, 1992.

7. C. 3u. ®u3uka noixynpoBOJHUKOBBIX TpUOOpoB. B 2-x kuurax. M., Mup, 1984.

8. M. Ilyp. CoBpemeHHbIe MPUOOPHI HA OCHOBE apceHuaa ramums. M3n-Bo Mup, M.,
1991.

9. 5.X. Poxepuk. KoHTaKkThl METaLI-MIOTYIIPOBOAHUK.- M.: Paano u cBs3e, 1982.

10. [MaceakoB B.B., Yupkun JI. K. [TonynpoBoanukoBsie npubopst. CII10. [u ap.]: Jlans,
2006. 479 c.

11. byp6aeBa H.B., lnenposckas T. C. CO0OpHHK 33124 TI0 TIOTYIPOBOTHUKOBOM
snexktponuke. M.: DUSMATIINUT, 2004. 167 c.

12. B.1. 'aman. ®u3uka moryrmpoBOJHUKOBEIX TPHOOPOB. 2-0¢€ mepepad. U JOIL.
n3manue. Tomck, 2000 - 425 c.

5.4 Ilepuoguyeckne U3AHUS:
Her.

6 Ilepeyenb  pecypcoB  MHGOPMAIMOHHO-TEJEKOMMYHHKAIIMOHHON  CeTH
«HTEpHET», HEOOXOMMBIX /IJISI OCBOEHUSI TUCITHIIMHBI

1. XKypnan: KommonenTs! u TexHonoruu http://www.Kkit-e.ru
2. Kypuan: DnekTpoHHbIe KOMITOHEHTHI http://www.elcomdesign.ru
3. XKypnan ¢pusuka u TexHuka noxynpoBogaukoB http://journals.ioffe.ru

7 MeToaudecKkue YKazaHud AJasd 06yqamumxca 110 OCBOCHMIO JUCHMUITJIMHbI

Ha camoctosTensHyto paboTy MaructpoB, corsacHo TpeboBanusim PI'OC BO mo
HanpasieHnio 03.04.02 ®dusuka (npoduib: «MHPOpPMAIMOHHBIE MPOIECCHl U CUCTEMBI»),
oTrBoauTCs okojo 50 % BpeMeHu OT oOuel TpyJoeMKOCTH JUCHMIUIMHBL. CONpoBOXKAECHUE
CaMOCTOSITENIbHOM paOOThI CTYIEHTOB MOXKET OBITh OPraHM30BaHO B CIEAYIOMIMX (opMax:

— COCTaBJIGHUEM HHAMBUAYAIBHBIX IUIAHOB CaMOCTOSTENIBHOW paboThl KaXAOro U3
CTYJEHTOB C yKa3aHUEM TeMbl U BUIOB 3aHATUN, (OPM U CPOKOB MPEACTABIECHUS PE3YIbTATOB;

— TPOBEJCHUEM KOHCYJIbTAlMi (MHIUBUAYAJIbHBIX WM TPYIIOBBIX), B TOM YHUCIE C
MPUMEHEHUEM JAUCTAaHIIMOHHOMN Cpe/ibl 00yUeHusI.

Kpurepnii onieHkn 3pGEKTUBHOCTH CaMOCTOSATENIBHOM pabOThl CTYJIEHTOB (GOPMHUPYETCS
B XOJIe¢ MPOMEXYTOYHOIO KOHTPOJS MpOIlecca BBIMOJHEHUS 3aJaHUil M OCYIIECTBIISETCS Ha
OCHOBE Pa3JINYHBIX CLIOCOOOB B3aMMO/ICHCTBHSL.

B coorBercTBMM € O3TUM NpU TPOBEACHUM OMNEPATUBHOTO KOHTPOJIS MOTYT
UCIIOJIb30BaThCSl KOHTPOJbHBIE BOMPOCHl Kak K BBINOJHSIEMBIM paboTaM J1abopaTOpHOTO
MPAKTUKyMa, TaK U K COOTBETCTBYIOIIMM pa3/iesiaM OCHOBHOM TUCIUIUINHBI.

B ocBoeHMM IUCHUIUIMHBI MHBAJIUAAMU M JHMIAMH C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEET HWHIMBHIyalbHas ydeOHass paboTa (KOHCYJIbTAIUU) —
JIOTIOJTHUTEIBHOE pa3bsiICHEHNE YUeOHOTro MaTepuaia.

WupuBuyanbHble KOHCYJIbTAllMM IO IpPEIMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CHOCOOCTBYIOIIMM MHIWBUIYAIN3aLUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIIMTATEILHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM U OO0y4aroIMMCs WHBAJIMAOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MO>KHOCTSIMH 37J0POBBSI.


http://www.ozon.ru/context/detail/id/4471358/#tab_person
http://www.kit-e.ru/
http://www.elcomdesign.ru/
http://journals.ioffe.ru/

8 IlepeyeHb MH(POPMALMOHHBIX TEXHOJOTHI, HCMOJIb3yeMbIX MPH OCYLIECTBJICHUH
0o0pa3oBaTeIbHOIO Mpouecca Mo JMCUUIINHE

8.1 IlepeueHb HPOPMALMOHHBIX TEXHOJIOTHIA.
1. IlpoBepka nOMamHMX 3aJaHUM W KOHCYJIBTHPOBAHUE IOCPEICTBOM 3JIEKTPOHHOMN

MIOYTBI.
2. Ucnonp30BaHNE JIEKTPOHHBIX NIPE3EHTALMM NIPU NPOBEACHUN IPAKTUUECKUX 3aHATUMH.

8.2 IlepeyeHb HEOOXOAMMOTO MPOTPAMMHOTI0 00ecTeYeHusl.
IIporpaMmMHbIi NPOAYKT Jdorosop/anuen3us

OC MS Windows 7 Hor. Ne 77-AD®/223-03/2017 ot 03.11.2017

Oducnoe npunoxenne MS Office 7 Jor. Ne 77-AD®/223-03/2017 ot 03.11.2017

Kaspersky Endpoint Security mis | Kontpakt Ne69-AD®/223-®D3 ot 11.09.2017
omsneca — Crammaptheii Russian

Edition

8.3 [lepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
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9 MarepuanbHO-TeXHHYeCKass 0a3a, HeoOXxogumMasi I  OCYLIECTBJICHUS
00pa3oBaTeILHOIO MPoIecca Mo JMCUUIIHHE
MarepuanbHO-TeXHUYECKOe 00ecriedeHrue JUCIUILINHBI

No Bun pa6or
(MOyJIs1) M OCHAIIIEHHOCTD
1 2 3
JlexuuonHsle 3aHATUA | JIeKIMOHHAs ayIUTOpHUs Nel32C, OCHAalCHHAas
1 MIPE3EHTAllHOHHON TEXHHUKOMN (npoextop, JKpaH,

KOMIIBIOTEP) U COOTBETCTBYIOIIMM  IPOrPaMMHBIM
obecnieuenueM (I10).
2 | Cemunapckue 3aHaTusi | Pabo4ynm niaHoM He IpeaycMOTPEHBI.

3 | JIaboparopHbIe Aynutopust Nel132C, ocHalieHHast AUCTUIEHHBIM KJIACCOM.
3aHSTHS

4 | KypcoBoe PaGouuM mimaHoM He MPETyCMOTPEHBI.
IIPOEKTUPOBAHHE

5 | I'pynnossie Aynuropus Nel32C, ocHanieHHast AMCIUIEHHBIM KJIACCOM.
(MHOUBHIYyaTBHbBIE)
KOHCYJbTaIIUU

6 | Texymuii KoHTpoIb, | Aynutopus Nel32C, ocHalleHHast TUCTUIEHHBIM KJIACCOM.
MIPOMEKYTOUHAs
aTTecTalus

7 | CamocrosiTenbHas Kabuner gna  camocrostenbHoM — pabotel  Nel32C,
paboTta OCHAILEHHBI KOMIIBIOTEPHON TEXHMKOW € BO3MOXXHOCTBIO

MOJKIIIOYEHU K ceTh «MHTepHEeT», MpOorpaMMoN SKpaHHOTO
VBEIMUEHUS U OOECIEUEHHBIH JIOCTYIIOM B JJIEKTPOHHYIO
WH(pOPMaAITMOHHO-00Pa30BaATENHHYIO CPEly YHUBEPCHUTETA.
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