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KO 1 HAUMEHOBAaHUE HAIIPABJICHUA IOATOTOBKH
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1 Ieau u 3a1a44 U3y4YeHHUS TUCHMILIUHBI.

1.1 Ilean ocBOeHUS TUCHUIIUHDI.

Henpto yuebHo#l nuctumianabl «[1omynpoBOAHMKOBAsT MHUKpPO- W HAHOAJIEKTPOHHKA
ABISIeTCA BBIpA0OTKAa y MAarucTpoB KOMIIETEHIMM, BKJIIOYAIOUIMX CHUCTEMY B3IJISIOB Ha
npefcTaBieHne O  (U3MYECKUX ~ OCHOBaX  (NpUHIOMIAX)  pabOThl  COBPEMEHHBIX
HOJIYIIPOBOIHUKOBBIX NPHOOPOB, IEHCTBUE KOTOPBIX OCHOBAHO HA CBOMCTBAaX KOHTaKTa METasll-
NOJYIPOBOJHUK, p-N  Tepexojaa, TreTeporepexofa,  CTPYKTYpbl — METaJlI-TUDJIEKTPUK
HOJYIPOBOJHUK, O0Jiee CIOXKHBIX (TPAH3UCTOPHBIX) CTPYKTYp, BKJIIOYAIOIIMX Ha3BaHHBIE,
OJTHOPOJHBIX CTPYKTYP € MEKIOIMHHBIM EPEHOCOM U JIPYTHX.

1.2 3agauu M CHUILTHHEI

OcCHOBHBIE 33/1a4M JUCLUIUIMHBI ABIISIOTCS

- TI0Ka3aTb CBSA3b OCHOBHBIX, BBIMOJIHSAEMBIX MOJYIPOBOJIHUKOBBIMU TMPHOOpaMH
¢GyHkuui (mpeobpa3zoBaHue, NMEPECTPOHKa, YCHIECHHE, NEPEeKIUYEeHUE, FeHepalys CUTHAIOB U
ap.) ¢ (QyHmaMeHTanbHBIMU (BOJNBT-aMIIEpHOH, BOJbT-(hapamHoi W Ap.) Qu3HUECKUMH
XapaKTepUCTUKaMU MOJIYIPOBOIHUKOBBIX CTPYKTYD;

- MOKa3aTh (PYHJAMEHTAJIBHYIO POJIb SHEPreTUYECKOTO CIIEKTpa IOIYIPOBOIHUKOBOM
CTPYKTYPBI B peajiu3aliy € NpuOOpPHBIX XapaKTePUCTHK;

- 0co00€ BHHUMAaHHWE yJENIUTh CBSI3U MapaMeTPOB KOHKPETHBIX MPUOOPOB (IETEKTOPHBIX,
apaMEeTPUUECKUX, HACTPOCUYHBIX, TYHHENIbHBIX, JIABUHHO-NIPOJIETHBIX M Jp. JHOJOB,
OMMOJSAPHBIX, TE€TEPOOMUMOJSAPHBIX U MOJEBBIX TPAH3UCTOPOB) CO CBOMCTBAMHM Marepuala,
KOHCTPYKLMEH U TeXHOJOoruen npudopa;

- TOKa3aTh MYyTH YJIy4IlEHUS MapamMeTpoB (OCOOCHHO TMOBBLIIMICHHS pPa0OYMX YaCTOT,
3¢ ($eKTUBHOCTH NPUOOPOB, YPOBHS BBIXOAHON MOIIHOCTH, JUarna3oHa pabouyux TemiepaTryp H
T.J1.) HA OCHOBE HCII0JIb30BAHUS HOBBIX MaTEpUAJIOB U HOBBIX TEXHOJIOTHII.

1.3 MecTo AMCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI POrpaMMbl
Jucuumnnna «[lonynpoBOJHUKOBAas MMKpPO- M HAHOJIEKTPOHUKa» I10 HAIMPABICHUIO
noarotoBkn WHbopmarmonnsie mporiecchl ucucteMmbl 03.04.02 Pusmka (KBamupHUKaIMs
(crenenp) "maructp") otHocuTcs K yuyeObHomy nmkiy b1.B.JIB.01.02 mucumniauz nmo BeIOOpY.
JlucuuruiiHa TperHa3HadeHa Ui MOJTOTOBKM MAaruCTpOB K TPAKTHYECKOH paboTe B 001acTH
UCCIIEIOBaHUM, TEXHOJIOTUN M KCIUTyaTalliy MOJIYIPOBOAHUKOBBIX MPUOOPOB Kak 3JIEMEHTHOMN
0a3pl BBIYUCITUTENHFHOW TeXHUKH. OCHOBHOE BHHMAaHHUE YACTSAETCS H3YYCHUIO (U3NIECKUX
IPOIIECCOB B MOJYIIPOBOAHUKOBBIX MPHOOpaxX, METO/1aM MX MCCIIeI0OBaHUS U aHAIM3a.
[Mporpamma gucuurumHbel  «[lOMyIPOBOAHUKOBAST MHKPO- M HAHOAJIEKTPOHHUKA
COIJIacyeTcsi CO BCeMH Y4eOHBIMH IporpaMMaMu 0a30BOM W BapHAaTUBHOW yacTell yueOHOro
TUTaHa.
HucuumuimHa «[lonynpoBOJHUKOBAas MUKPO- U HAHOZJIEKTPOHMKA» MpeJHa3HaueHa IJis
MOATOTOBKA MAarucTpoB K MPAKTUYECKOM paboTe B 00JaCTH HCCIEIOBAHUN, TEXHOJIOTHH W
HKCIUTyaTaIK IPUOOPOB U TEXHOJIOTHH.




1.4 Ilepeyennb

MJIAHUPYeMBbIX

pe3yJabTaToB

o0yuyeHusi 1Mo

JMCIHUILTHHE,

COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3YJIbTATAMH OCBOEHHS 00pa30BaTeJbLHOMH MPOrpaMMbl

[Iponiecc n3yyeHus AUCHUILUIMHBI HarpasiieH Ha GopmupoBanue komnerenimii: OIK-6,

IK-1.
Ne | Uapekc | Conepxanue | B pesynbrare u3ydeHus yuyeOHOM JUCHUIUIMHBI 00ydaromuecs
LI | KOMIOET | KOMIETCHLIUN JIOJKHBI
.| enmum | (wnm e€ yactu) 3HATh yMeThb BJaJ1eTh
1. | OIIK-6 | CmocoOHOCTh | HW3MEpEeHHS W aHanm3a | 00JaaaTh cBOOOTHO
UCIIOJIb30BATh HanboJee BaKHBIX CIOCOOHOCTBIO BJIQ/IETh
3HAHUS XapaKTepUCTHUK TUOJOB | UCIIOJIb30BaTh byngamenTan
COBpPEMEHHBIX U TPAH3HUCTOPOB, (C | 3HAHUS bHBIMH
npobuem u y4ETOM MPAKTUKU COBPEMEHHBIX pazzaenamu
HOBEHIITNX J1a00paTOPHBIX paboT | mpobaeM  Gu3HKH, | PU3KKH,
JIOCTUKEHHI 0 Kypcy), HOBEUIIINX HEO0OXOUMBIM
¢buzuku B MPOCTEHIINX pacyE€TOB | JOCTHIKEHUI u TUTSE
Hay4HO- napaMeTpoB MPUOOPOB, | QUMK B CBOCH | pEIICHUS
UcclenoBaTens | moadopa Marepuaia M | Hay4HO- Hay4YHO-
CKO#i pabore KOHCTPYKIIUU /IS UCCIIEIOBATEIBCKO | MCCIIEI0BATEN
JOCTHKEHUS i 1eqaTenbHOCTH, bCKHX 337124
HEOOXOUMBIX CaMOCTOSITEITLHO METOAaMU
rapameTpos, CTaBUTh buznyecKkux
NPUHIUIGI IEHCTBUST | KOHKPETHBIC MCCIIEIOBAaHHUN
BaXHEHIIINX 3ala4yl  HAYyYHBIX | B chepe
MOJTYITPOBOTHUKOBBIX | UCCIICIOBAHUIA B | TIPOIIECCOB
npuboOpoB; obmnacti pu3ukH (B | MOTydeHUs,
CBSI3b TTApaMETPOB COOTBETCTBUH c | mepemaun U
npubOpoB co npoduiiem 00paboTKH
CBOMCTBaMH MarucTepcKon uH(popManuu
MaTepuana, IPOrPaMMBI) U | BIAJETh
buznIecKuMu pematb WX  C | KOMOBIOTEPHBI
nporeccamMmu B HOMOIIBIO MH METOJlaMH
TIOJTYITPOBOTHUKOBBIX | COBPEMEHHOM MOJIEITUPOBaH
CTPYKTypax, Ux anmnapaTypsl, ust
KOHCTPYKIUEH 1 o0opynoBaHus, (bU3UIECKUX
TEXHOJIOTHEH UH(POPMALIMOHHBIX | SIBICHUM,
W3TOTOBIICHUS;, TyTH | TEXHOJOTUH c | MeToTaMu
yIy4IIeHUs UCIIOJIb30BaHUEM aBTOMaTHU3alx
MapaMeTpoB 3a CYET | HOBEHIIETO 51
UCIOJIb30BAHUS HOBBIX | OTEUECTBEHHOTO M | (pU3HUECKOTrO
MaTepuasoB (HOBBIX | 3apyOE€KHOTO JKCIIEpUMEHTA
COCIMHEHUH, TBEPIBIX | OIBITA

pacTBOpPOB,
TeTepOCTPYKTYp U
CBEPXPEMIETOK HA X
OCHOBE);




2. |IIK-1

CITOCOOHOCTBIO
CaMOCTOSTEINb
HO CTaBHUTh
KOHKpETHBIC
3a7a4u
Hay4YHBIX
HUCCIEeN0BaHUN
B 00JacTu
bu3uKH 1
peuiaTh ux ¢
IIOMOIILIO
COBPEMEHHOM
anmaparypsl 1
UH(POPMALIMOH
HBIX
TEXHOJIOTHH C
HCIIOIB30BaHU
€M HOBEHIIIETO
POCCHICKOTO U
3apy0eKHOTO
OIIbITa

OCHOBHEBIE METOILI U
METOJUKH PELLICHUs
IIPUKJIAJHBIX 3a7a4 B
TEXHUKE U
TEXHOJIOTHSIX
peuiaemsle ¢
HCII0JIb30BAHUEM
3HaHUH (pu3uKH,
TEXHOJIOTUI paboThI
IIOJIYIIPOBOIHUKOBOM
JNEKTPOHUKHU

o0JaxaTh
CIIOCOOHOCTBIO
HCIOJIb30BaTh
3HAHMS
COBPEMEHHBIX
npobnemM  (HU3MKH,
HOBEHIITNX
JOCTHKCHUI
¢bu3ukn B cBOeH
Hay4HO-
HCCIIEA0BATEILCKO
1 JeITeIbHOCTH

cBOOOIHO
BIAACTh
3HAHUAMH IS
IIOCTAaHOBKH
3aJa41 "
MCTOOUKU ¢€¢
perieHus B
rpoiiecce
Hay4HO-
HCCIICI0BATEI
BCKOH
JICSITCILHOCTH
c
HCIOJIb30BaHU
eM 3HAHUU
buzukn "
nHpopMaImoH
HBIX
TEXHOJIOTHI

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

Obmass Tpyno€MKOCTh AMCHMILIMHBI cocTaBiasier 6 3ad.en. (216 wyacoB), wux
pacripeziesieHue 1o BujiaM paboT MPEICTaBICHO B TaOIHIIE.
Bun yuebHoi paboTbl Bcero CemecTpbl
4acoB (uacer)

1 -
KonrTakTHas padora, B TOM 4ncje:
AyIuTOpHBIE 3aHATHSI (BCEr0): 70,5 70,5
3aHATUS JEKIMOHHOTO TUIIA 14 14 -
JlaboparopHbIe 3aHATHS 56 56 -
3aHsATHSI CEMUHAPCKOTO TUIA (CEMUHAPBI,
NPAKTHYCCKHE 3aHSTHS) i ) )
HNnas koHTaKkTHasA padora:
Kontposbs camocTositenpHOM padoTsl (KCP) - -
ITpomexyrounas atrectauus (MKP) 0,5 0,5
CamocrosiTesibHasi paboTa, B TOM YHcJIe:
Kypcosas pabota - - -
[TpopaboTka yuyebHOro (TeOpeTHYeCcKoro) MaTepuana 50 50 -
BeimonHeHe WHANBHTYaTbHBIX 3aJaHU (TTOATOTOBKA 40 40 i
COOOIIeHUH, Tpe3eHTaIHil)
Pedepar - - -
ITonroroBKa K TeKyIeMy KOHTPOJIO 20 20 -
KonTpoas:
ITonroroBka K 3K3aMeHY 36 36
O0mas Tpy10eMKOCTh \ yac. 216 216 -




pabora

B TOM YUCJI€ KOHTAKTHasA

70,5

70,5

3a4. e[

2.2 CTpyKTypa IMCUHUILIMHbI:

Pacrnipenenenuie Bu10B yueOHOI pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILTUHBL.

Pazgensl quctumunel, uzydaemsie B 1 cemectpe (0 macucmpos ODO):

KoauuecTBO 4acoB

Bueayn
Ne HanmeHoBaHue pa3je/i0B (Tem) B Aymuropnas pagora | oPH
cero |
padora
JI 113 JIP CPC
1 2 3 4 5 6 7
Beenenue. [lorennmanbHbil 6apsep B
1 | p-n-nepexonax. [IpoTexkanue Toka B p- 6,5 0,5 - 6
n-mepexoze.
2 BAX p-n nepexona 10,5 0,5 - 4 6
3 BAX p-n nepexoza B cienuaibHbIX 7 1 i 6
CIIyJasx
Jyon mpu BEICOKMX OOpaTHBIX
4 | HanpsHKEHUSX (JJABUHHBIMN, ) 1 - 4
TYHHEJTIbHBIN U TETIOBOM MP0o0oii).
TyHHENBHBIA MEXaHU3M MPOOOS p-N-
5 nepexoaa. TyHHenbHbIN 1uof. Bonbt- 9 1 - 4 4
amIiepHasi XapaKTEepUCTHKA.
6 ['eTeponepexo/ibl U BapU30HHbIE 6.5 0.5 i 6
CTPYKTYPHI.
7 KoHTakT MeTamuI-noaynpoBOIHUK, €T0 105 0.5 i 4 5
DHEPTeTHYECKas TuarpaMma
8 | P-n-nmepexon Ha mepeMEHHOM TOKE. 5 1 - 4
9 Metonab! uccienoBanus 5 1 i 4
HOJIYIIPOBOJTHUKOB.
10 Envnons{prIe TpaH3uCTOpPBL. [IpuHINI 145 0.5 i 8 6
JecTBuS.
11 Oco0eHHOCTH XapaKTepUCTUKH 6.5 0.5 i 5
OUMOJISIPHBIX TPAH3UCTOPOB.
12 TpaH3uCTOp KaK aKTUBHBINA HJIEMEHT 13 1 i 8 4
e IEPEMEHHOTO TOKA.
13 OcHoBHbIE HUBHUECKHE MEXAHU3MBI 5 1 i 4
BO3HHKHOBEHUS IITYMOB.
14 BunonsipHblil TpaH3UCTOP B peKUME 5 1 i 4
HACHIIICHMUS.
[TnanapHast TEXHOJIOTHS - OCHOBA
MaccOBOTO TTPOM3BOJICTBA
15 | AMCKpeTHBIX MOTYIPOBOIHUKOBBIX 7 1 - 6

npuOOPOB U UHTETPATBHBIX

MHUKPOCXEM.




JIMHUCTOPBI, THPUCTOPHI U APYTUE
16 | mpuGoOpsI C MHOTOCIOWHON 14 - 4 10
CTPYKTYpPOii
D¢ dekt momns B MoTyrnpoBOIHUKAX.
MOII-koHeHcaTop, €ro BOJIbT-
dbapannbie xapakrepuctuku. [ToneBsie
17 | TpaH3UCTOPHI C U30TMPOBAHHBIM 18 - 8 10
3aTBOPOM, UX YCTPOIMCTBO M MPUHLIUI
pab6oTel. [Ipubopsl ¢ 3apsa0BoiA
CBSI3bI0.
[TomymipoBogaukoBeie CBU-ipubopsl,
18 | ux mpuMeHeHHe AJIsl YCHUIICHUS U 10 - 10
reneparuu CBY-konebanmii.
Knaccugukanus npudbopon
19 | moxynpoBOAHUKOBOM 10 - 10
OTITO3JICKTPOHUKH.
20 ®DOTOBOJIbTANYECKUE IPUEMHUKU 14 i 4 10
(porommommr).
[TomynpoBOTHUKOBBIE
doTornekTpuyecKue
21 . 10 - 10
npeoOpazoBaTey COJHEYHOU
DHEPTHUH.
29 HOJ‘IyrIpOBO,I[HI/IKOBI:Ie JETEKTOPHI 10 i 10
SICPHBIX M3ITyYCHH.
23 CBeToIMO/IBI U TIOTYTIPOBOJHUKOBEIE 14 i 4 10
Ja3ephl.
Hmozo no oucyunnune: 12 - 48 120
2.3 Coaepxxanue pa3aeoB JUCHUIIHHBI:
2.3.1 3aHATHA JTeKIUOHHOIO THIIA
®opma
Ne Haumenosanmne Coaep:xanue pasaesa TeKyl1ero
pasjena
KOHTPOJIs
1 2 3 4
Beenenue. Beenenue B nuctumnuny. Knaccuduxanms
IToTeHnManbHBIN MOJIYTIPOBOJTHUKOBBIX MTPHOOPOB
6apnep B p-N- Pacnpenenenue 31eKTpUYECKOro 1MoJis U OTBeTsl
nepexo/iax. MOTEHIIMAJIa B PE3KUX U TUIaBHBIX p-N- Ha
[IpoTekanue Toka B p- | mepexojiax, KOHTaKTHas pa3HOCTh KOHTPOJ
n-niepexoe. MOTEHINAJIOB. BinsiHe HaIpsOKEHUS bHBIC
CMEILEHHS Ha TOJILIMHY 00JacTh BOIIPOCHI
1 IIPOCTPAHCTBEHHOTO 3apsijia. (KB)/
WHxek1rs HEOCHOBHBIX HOCUTENEH 3apsia. BBITIOJIHE
BonbT-aMriepHas XxapakTeprucTiKa TOHKOTO p-N- HUE
nepexoja Npyu HU3KOM YPOBHE MHIKEKLIUU nabopar
(mognens [oknn). Bousiaue temmneparypsl Ha OpHOM
XapaKTepUCTUKH JJMO0B, MAKCUMaJIbHas paboTbI
pabouas Temneparypa. Bnusnue koHeuHOM (JIP)

TOJIIIUHBI 0a3bl HA BETMYMUHY TOKA HACHIIICHUS
(mon ¢ TOHKOM 0a3oi).
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BAX p-n nepexona.

BonbT-aMmiepHas xapakTepucTuka p-n-
nepexo/ia B Cliydae TeHepaIuu u
pPEKOMOMHAIIMKA HOCUTENCH B 001aCTH
IIPOCTPAHCTBEHHOTO 3apsina (moaens Ca-
Hotica-11lokmaun) npu npssMoM U oOpaTHOM
CMEIICHHUHU.

KB/ JIP

BAX p-n nepexojna B
CIELHUATBHBIX CITydasx

BounbT-aMiiepHast xapakTeprcTuka p-n-
Mepexo/1a MPHU BEICOKOM YPOBHE MHIKEKIIUU
(yueT 3¢ (heKTOB MOITYJISIIUU TIPOBOUMOCTH 1
PEKOMOMHAIINY B CHUIBHOM TSIHYIIIEM
AIIEKTPUUYECKOM TI0JIe). BonmbT-amnepHas
XapaKTepUCTHKA p-i-N-aroa.

KB/ JIP

Jluon py BBICOKHMX
00paTHBIX
HaIPSDKEHUAX
(JTaBUHHBIH,
TYHHEJIbHBIN U
TETJIOBOM MPOOOii).

VY napHasi MOHU3ALMS U JTABUHHBIA MEXaHU3M
npo6os. KoaddummenTts! yniapHoii HOHHU3AUH,
UX CBSI3b C 30HHOU CTPYKTYpOH
MOJIYIIPOBOTHUKA M 3aBUCUMOCTH OT
HANPSDKEHHOCTH AJIEKTPUYECKOTO TOJIS.
Koaddutmentsr ymHOKEHHS. MeTOIbI
onpezeneHus KO3 UIUEHTOB yIapHOU
MOHM3aIuK. BiusiHue Temmeparypsl Ha
HaIpsDKEHUE JIaBUHHOTO pobos. [Ipoboit
HEIJIOCKOT0 p-N-niepexoaa. MuKpoIia3Msl.
MeTo/1b1 321U ThI P-N-TIEPEX0I0B OT MPOOOs
(oxpaHHbIe KOJbIA, hacku). CTaOMINTPOHBI, UX
OCHOBHBIE XapaKTEPUCTHKHU.

KB /JIP

TyHHENbHBIN
MeXaHU3M Mpooos p-N-
nepexona.
TyHHENIBHBIA JUOA.
BoubT-amniepnas
XapaKTEePUCTHUKA.

BeposTHOCTh TyHHEIMPOBaHUS 3JEKTPOHA U3
BaJICHTHOM 30HBI B 30HY IIPOBOANMOCTH B
CHJIBHOM 3JIeKTpuueckoM nosie. OOparHas
BETBb BOJIbT-aMIIEPHON XapaKTEPUCTUKH IIPU
TYHHEJILHOM I1po0oe p-N-niepexojia. Bnusiaue
TEMIIEPATYPHI HA HAIIPSDKEHNUE TYHHEIBHOIO
po0os.

Bonbr-amnepHas xapakTepUCTHKA TYHHEIBHOIO
nuona. TyHHenupoBaHue ¢ yyacTueM (JOHOHOB
Y IIPUMECEN B HEMPAMO30HHBIX
MIOJIyIIPOBOJIHUKAX. TyHHEIbHAs
cnekTpockonus. U30bITouHbIE TOKU B
TYHHEJIbHBIX AMoax. BeiOop MaTepuasios u
YPOBHS JIETUPOBAHUS TYHHEIbHBIX IHOMO0B.
O6pariennsle 1uoabl. [lapameTp HeTMHEHHOCTH
BOJIBT-aMIIEPHOMN XapaKTEPUCTUKU
oOpaitieHHOro 1rnoja. beictponeiicTue
prOOPOB, UCTIONB3YIOIINUX TYHHEIbHBIH

s dext, n ux npumenenue B CBU-
AIIEKTPOHMKE.

KB /JIP

I'ereponepexons! n
BapU30HHbIE

CTPYKTYPBHI.

DHepreTHyeckas uarpaMMa reTeporepexoa.
dakTopbl, BAUSIONINE Ha BEJIMYMHY pa3pbiBa
30H. OZJHOCTOPOHHHI XapaKTep HHKEKIHH B
rereponepexoze. [logdop rereponepexoaHbIx
nap.

OnMHOYHBIE KBAaHTOBBIE SIMBI U CBEPXPEILETKH,
Ka4eCTBEHHOE OITMCAHUE UX HJIEKTPOHHOTO

KB/ JIP
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criektpa. [Ipubopsl Ha OCHOBE ITHX CTPYKTYP:
PE30HAHCHO-TYHHEJIbHbBINA THO/I.

KonTakT meramn-
MOJIYITPOBOJIHUK, €TO
SHEpreTHYecKas
Juarpamma

bapsep LlloTTkN 1 (hakTOpBI, ONpEAesIonne
€ro BbICOTY. BonbT-amnepHas XapakTepUCTHKA
Oapbepa LLloTTkH (MOJEIIBE TEPMOINEKTPOHHON
smuccun). Tepmononesas U nojaeBast SMUCCHUS.
Cozrlanne OMUYECKUX KOHTaKTOB.
beictponericteue nuonos HIoTTKH.

KB/ JIP

P-n-nepexon Ha
MIEPEMEHHOM TOKE.

Peakuust ToHKOTO p-N-Tiepexoaa Ha Majblil
IIEpEMEHHBIN curnai. 3apsaoBas (0appepHas)
€MKOCTh p-N-Tiepexoja, €€ 3aBUCUMOCTb OT
HarpshkeHus. EMKOCTHast ClIeKTPOCKOIIHS
MOJIYNPOBOIHUKOB. Bapukansl 1 BapakToOpbl, UX
MIpPUMEHEHUE.

Huddysuonnas eMkocTs. IMmynbcHbIE
XapakTepucTuku n1uoaoB. [lepexoanbie
MPOIECCHI TPU BKIIOUYCHUH M BBIKJIIOYEHUHU
TOKAa U HalpsDKEHUs Ha quojne. Bpems
BOCCTAHOBJICHHUS U €T0 CBS3b C
XapaKTePUCTUKAMH HEPABHOBECHBIX HOCUTEIICH.
[locnennxekunoHHas 3.4.¢. J{uoasl ¢
HAKOILJICHUEM 3apsJia.

KB/ JIP

MeToabl UcCIIEqOBAHNS
MOJIYITPOBOTHUKOB

MeTo1 eMKOCTHOM CIIEKTPOCKOIHH TTYOOKUX
ypoBaeit (DLTS) u ero npumenenue st
oTpezieNieHus] TapaMeTpPOB PEKOMOMHAIIMOHHBIX
LEHTPOB B MOJIYITPOBOTHUKAX

KB /JIP

10

bunomnspueie
TPaH3HUCTOPBHI.

[Tpuniun neiictus. Koadpunuent ycunenus
TPaH3UCTOpA MO TOKY, €T0 CBSI3b C

KO3 PHUIIMEHTOM MHKEKIUH SMUTTEPA U

K03 (UILIMEHTOM ITepeHoca HOCUTENEN yepes
6azy. JlpeiidoBbie TpaH3UCTOPHI. Biusiaue
reHepalMOHHO-PEKOMOMHAIIMOHHBIX TOKOB U
MOJYJISILIMUA TPOBOIUMOCTH 0a3bl Ha
XapaKTepUCTUKU TPaH3UCTOPOB. D DexT
"cxatus" SMUTTEpHOrO Toka. Dddekt Ipnu.
OnTumu3zanus XapakTepuCTUK TPaH3UCTOpa
yTeM BbIOOpA KOHCTPYKLIUH, YPOBHS U
pouIs JIETUPOBAHUSL.

KB /JIP

11

OcobenHoctu
XapaKTePUCTHKH
OUIOJIIPHBIX
TPaH3UCTOPOB.

TpaH3uCTOp NMpPU BEICOKOM HANPSHKEHUU Ha
KOJUIEKTOPE, YCIOBHUS MPOOO0S B CXeMax C
oOmieit 6a30i 1 OOLIMM AIMUTTEPOM.
BrIcOKOYaCTOTHEIE CBOMCTBA U
OBICTPO/ICHICTBHE TPAH3UCTOPOB.

KB/ JIP

12

Tpan3ucrop kak
AKTUBHBIN DJIEMEHT
LENN [TEPEMEHHOTO
TOKA.

CxeMbl BKJIIOUEHHUS TpaH3UCTOpa. h-mapameTpsl
TpPaH3UCTOpa MPU MAJIOM YPOBHE CUTHAJIA, UX
CBSI3b C KOHCTPYKIMEH TPaH3UCTOpA.
OKBUBaJICHTHAs CX€Ma TPaH3UCTOpa Ha HU3KOU
4acToTe.

KB /JIP

13

OcHoBHBIE pU3NUECKHE
MEXaHU3MBbI
BO3HUKHOBEHUS
IIYMOB.

[IIymbI B OJyIPOBOJTHUKAX U
MOJIYTIPOBOTHUKOBBIX TpHOOpax (TEmIoBoi,
JpoOOBOM, N3OBITOUHBIH, TOBEPXHOCTHBIN).
OnTuMu3anus cxeM Ha OUIOJIIPHBIX

KB /JIP
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TPaH3MCTOPax MO YPOBHIO NIyMa.

bunonspubi PaboTa OunonsipHoro TpaH3UCTOpa B PEXKUME
TPaH3UCTOpP B pe&KHUMe | HachleHUs. OCOOEHHOCTH CXEMOTEXHUKU
14 | HacelLCHUS. COBPEMEHHBIX IIU(PPOBBIX HHTETPATBHBIX CXEM KB/ JIP
Ha ounossapHbIX Tpanzucropax (TTJI, TTJIII,
N2J1).
[TnanapHas TexHosnorus | OCHOBHbIE COCTABIISAIOIINE INIAHAPHON
- OCHOBA MacCOBOTO TEXHOJIOTUH: (poToauTorpadus, miazMeHHoe
IPOM3BOJICTBA TpaBJICHHUE, TEXHOJIOT U JOKaIbHOH tuddy3uu,
15 | AMCKpETHBIX MOHHAsl UMIUIaHTalusa. MeTobl n30isIuu KB/ JIP
HOJIyIIPOBOTHUKOBBIX 3JIEMEHTOB B UHTETPAJIbHBIX CXEMaX.
npuOOpoB U
UHTErpaibHbIX
MHUKPOCXEM.
JuHuCTOPBI, BonbT-aMnepHas XxapakTepucTUKa AMHUCTOPA,
TUPUCTOPBI U IpYyTrHe TUPUCTOPA U (PAKTOPBHI, €€ ONPEAEIIAIOLIUE.
16 IPUOOPHI C Tupucrtop ¢ "3akopoyeHHBIM" KaTOIOM. KB/ JIP
MHOT'OCJIOMHOU 3anupaembie TUPUCTOPBI. POTOTUPUCTOPHI.
CTPYKTYpOii BpemeHa BKIIIOUEHHS U BBIKIIIOUCHHS
TUpUCTOpOoB. CUMHUCTOP.
O ekt nomus B [ToneBble TPaH3UCTOPBI C U30JIUPOBAHHBIM
MOJIYTIPOBOTHUKAX. 3aTBOPOM, UX YCTPOWCTBO U MPUHIMUI PaOOTHI.
MOII-xonneHncarop, BosnbT-aMnepHas XxapakTepucTUKa I0JIEBOr0
€ro BoJIbT-(apaiHble tpansuctopa ¢ MOII-ctpykTypoii. [ToneBbie
XapaKTEPUCTHKH. TPAaH3UCTOPBI C KOPOTKUM KaHAJIOM.
IToneBble TpaH3UCTOPBI | BBICTPOAEHCTBHE MONEBBIX TPAH3UCTOPOB U
C U30JINPOBAHHBIM IyTH €ro AajbHelero nossieHus (3¢dexrt
3aTBOPOM, UX BCIUIECKA CKOPOCTH, OATITMCTUYECKUI TIEPEHOC,
yerpoiictBo ¥ npuHuun | HEMT-tpan3ucropsi).
paboTsl. [Tpubops ¢ [Tpumenenne MOII-Tpan3ucTopoB B
3apsI0BOM CBA3BIO. uHTerpasbHbIX cxemax. KMOII-cTpyKTypsl.
KoHCcTpyKIIMu NoaeBbIX TPAaH3UCTOPOB IS
17 SHEProHE3aBUCHMBIX MOCTOAHHBIX KB/ JIP
3aIIOMUHAIONINX YCTPOUCTB (CTPYKTYpa C
"mnaBatouM” 3atBopom, MHOII-cTpykTypa).
OI3II-MaMSTh.
ITosieBbIe TpaH3UCTOPEI € P-N-IIEPEXOJOM U
6aprepoM I0TTKH, X YCTPOHCTBO U MPUHIIMII
pabotsl. LIlyMbI B TOJIEBBIX TPAH3UCTOPAX.
[TpuHIMI OCYIIECTBIEHUS 3apsA0BOI CBSI3U.
O¢pdexruBHOCTH IEpeHOCa. CTPYKTYpPHI C
MOBEPXHOCTHBIM U OOBEMHBIM KaHAJIOM.
®ynkunoHanbHble npuMeHeHus 113C B
1M (POBBIX, AHATOTOBBIX YCTPOMCTBAX,
yCTpoHCTBax (OPMHUPOBAHUS U300PAKEHUH.
[ymbl B mprbopax ¢ 3aps0BOM CBA3bIO.
[TomynpoBoHUKOBBIE | MeToAbI NOIYy4YEHHS OTPULIATEIbHON
CBY-npubopsl, ux b depeHIMaTbHON TPOBOAMMOCTH.
1g | IPHUMEHEHHE s [TpuGopsl, ocHOBaHHBIE HA Y deKTe KB/ JIP

YCHJICHUS Y TeHEPAIHH
CBY-konecOauuii.

MEXJIOJIMHHOTO TIEPEHOCA AIEKTPOHOB
(o dexre 'anna). Pasorpes 21ekTpoHOB B
CHJIBHOM 3JIEKTPHYECKOM TOJIE.
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OnyKTyallMOHHAs] HEYCTOMYUBOCTD U
obpasoBanue noMeHoB. Kpurepuit Kpémepa.
Juon I'anHa, pexxuMbl ero paboThl, YacToTa
reHepanuu. usnyeckue mpoueccsl,
OTPaHMYMBAIOIINE MAKCUMAIIbHYIO YaCTOTY
reHepaluu.

I'enepanmst CBU-konebanuii ¢ moMoIipio
JTABUHHO-TIPOJIETHBIX U MHKEKIIMOHHO-
MPOJIETHBIX 11u0/10B. KoHCTpyKIMS THO/I0B.
BonbpT-amnepHas xapakTepuCTUKA CTPYKTYPhI
METaJII-TIOTYITPOBOAHUK-METAJUI B PEKUME
npokosia. iMneaanc 1uo10B Ha BBICOKOH
4acTOTe U MEXaHU3M (GOPMUPOBAHUS
OTPHIATENBHON T PepeHInaTbHON
poBOAUMOCTH. DAKTOPHI, OrPAaHUYUBAIOIINE
K.IL.JI. | MAKCUMAJIBHYIO pa00uyI0 4acTOTy
reHepaTopOB Ha JTABUHHO-TIPOJIETHBIX JUOAX.
TyHHEJIBHO-TIPOJIETHBIE THOIBI.

Knaccudukanus MexaHn3MBbl OTJIOUICHHS 3JIEKTPOMarHUTHOTO
npuOopoB U3JTy4EHUS B TOJIYIPOBOIHUKAX.
IIOJIYTIPOBOITHUKOBOI @DOTONPUEMHUKH, OCHOBAaHHBIC HA SIBJICHUU
OIITOIEKTPOHUKHU CcOOCTBEHHOU U PUMECHOMN
dboTonpoBoAMMOCTH ((POTOCOIPOTUBIICHUS).
BonpT-BaTTOBas 4yBCTBUTENBHOCTS. [IlyMBI B
(doTonpueMHUKax, OPOroBas
4yBCTBUTEIBHOCTb, OOHAPYKUTEIbHAS
19 KB /JIP
crocoOHOCTh. Pexxum orpannyenus (OHOM B
nH(ppaKpacHbIX (POTONPUEMHHKAX.
CrniekTpanbHble XapaKTEPUCTUKH.
brictponelictBue. UK-poTonprueMHuku ¢
OJ0KMpPOBaHHOW IpUMecHOH 30H0i1 (BIB).
doTonpueMHUKHU Ha epexoaax Mexay
YPOBHSIMHU Pa3MEPHOT0 KBAaHTOBaHUS B
ceepxpemierkax (QWIP
DOTOBOJIBTANYECKUE KBanToBast 3¢)(eKTUBHOCTH U CHIEKTPAIbHbIE
MPUEMHUKH XapaKTepUCTUKU. JIaBUHHBIE (POTOINOABI.
20 (poToamonsr). Iymbl 1 ObICTpOJCHCTBHE JIABUHHBIX KB/ JIP
($OTOAMOI0B, UX CBSI3b C KOHCTPYKIUEH U
XapaKTEPUCTUKaMH MOIYITPOBOAHMKA.
DOTOTPaH3UCTOPBI.
[TonynmpoBonuukosele | IIpunnun aevicrsus. Harpy3ounsie BOIbT-
doTornekTpuyecKkue aMIepHble XxapakTepuctuku. K.
21 | mpeobpazoBarenu npeoOpa3oBaTes U €ro 3aBUCUMOCTH OT KB/ JIP
COJIHEYHOU PHEPIUH. HIMPUHBI 3alPEIIeHHON 30HbI TIOTYITPOBOJHUKA
U TEMIIEPATYPBHI.
[TonynpoBonuukoBbie | [lpunnunet neiicteus. JpeiidoBblii nerekrop,
22 | IETEKTOPHI SACPHBIX €r0 SHEPreTUYECKOE pa3pelIeHUue U KB/ JIP
W3JTYYEHHUI. OBICTPOICHICTBHE.
Cseroaunoasl u W3nyvarenbHas peKOMOUHAIMS B
93 | MOTYMPOBOIHUKOBbIE MOJIYTIPOBOTHUKAX, MEXaHU3MbI U3J1y4aTeIbHON KB/ JIP
J1a3epBhl. pexoMOMHauu. BHyTpeHHMI KBaHTOBBIH

BBIXOJ] M3JTy4eHUs1. BHENTHMIT KBAHTOBBII
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BBIXO/JI M €0 CBSA3b C KOHCTPYKIIUEH
cBeToIno10B. MH(pakpacHbIe CBETOIUOIBI.
benblie cBeTOIMOBI.

NH>XeKIIMOHHbBIE TTOJIYITPOBOIHUKOBBIE JIa3€PhI.
VY cnoBue BO3HUKHOBEHUS BBIHYKJIEHHOTO
usnydenus. [[pumenenue rerepocTpykryp,
KBAaHTOBBIX IM U KBAHTOBBIX TOYEK JJIs
YIIYYIICHUS] XapaKTePUCTUK
IIOJIYITPOBOJTHUKOBBIX J1a3€POB.

2.3.2 3aHATHS CEMMHAPCKOI0 TUIIA
CormacHo y4eOHOMY TUIaHY CEMHHApPCKOTO 3aHATHS 10 JJAHHOM JUCHHILTUHE HE
PElyCMOTPEHBI.

2.3.3 JlabopaTopHbIe padoThI

Ne HanmenoBanue dopma
Hl_) nabopatopHoit Cogepxanue 1abopatopHoit paboThI TEKYIIETO
paboThI KOHTPOJIA
1 2 3 4
1 | UccnenoBanue BOJIBT- HccnenoBanue BobT-aMnepHas 3amura
amIepHasl XapaKTepUCTHKa | XapaKTepUCTUKA AH0Ja, CPABHUTEIbHBIH oTueTa,
p-n-epexona. ananu3 BAX pa3nuuHbIX 1MO0B. OTBETHI
Ha
BOIPOCHI
2 Uccnenosanue BAX tynnensHoOro quona. BAX 3amuTa
TYHHEJIBHOTO JINO0/1a. CTaOUIIUTPOHA. oTyeTa,
OTBETHI
Ha
BOITPOCHI
3 | UccnenoBanne KOHTAKTa BAX koHTaKkTa METAJI-MIOIYIIPOBOJHUK. 3amura
METaJUI-NIOIYPOBOIHHUK. BAX paznnussix no tumny auogoB loTku. | oTuera,
OTBETHI
Ha
BOITPOCHI
4 Hccnenosanue BAX OumnonsipHOro TpaH3ucropa. 3amura
OUTIOJIAPHBIX TPAH3UCTOPOB. oTyeTa,
OTBETHI
Ha
BOIPOCHI
5 | UccnemoBanue cxem BAX tpan3ucropa B cxeme ¢ oOmieit 6a3zou, | 3ammra
BKJIFOYEHUS TPAH3UCTOPA B | KOJJIEKTOPOM U SMUTTEPOM. oTueTa,
L[ENU IEPEMEHHOT0 TOKa. OTBETHI
Ha
BOITPOCHI
6 UccnenoBanue BAX tupucropa. Cxema BKIIIOUEHHS B 3amura
TUPHUCTOPA. KIJIFOUEBOM pPEXHUME. oTyeTa,
OTBETHI
Ha
BOIPOCHI
7 Uccnenosanne MOII- BAX MOII konnencaropa. BAX moneoro | 3ammra
KOHJIEHCATOpa U MOJEBOro | TpaH3ucTtopa. Cxema BKIIIOUEHHs MOJIEBOTO | OTYETA,
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TpaH3uCTOpa. TpPaH3UCTOPA. OTBETHI
Ha
BOIPOCHI
8 | Uccnenosanue poronmonsl. | BAX doroanona. OcHOBHBIC 3amuTa
xapakrepuctuku BAX dotonuona. KITJ] OTYETa,
dboroamona. OTBETHI
Ha
BOITPOCHI
9 Hccnenosanue BAX cBeroanonoB. ®oTO3IEKTPUIYECKHUE 3amura
CBETO/IMO/IOB. XapaKTePUCTHKHU (HOTOIHOIOB. oTueTa,
OTBETHI
Ha
BOIPOCHI

orenuBatorcst Tpedyempie ®I'OC u OOIl mo namparnenuto 03.04.02 ®dusuka

JlaGopaTtopHble paOOTHl BBIMOJHSIOTCS B CIHCIHAIM3UPOBAHHOM OOOPYJIOBAaHHH B
nabopaTopuu.
B pesynbrate BhIMOMHEHUs J1TAaOOPATOPHBIX PAO0OT y MAarucTpoB (QOPMHUPYIOTCS H

npoduib

HNudopmanmonnsie mporecchl U cuctembl” komrereniuu: OITK-6, TTK-1

CTYJECHTOB 10 y4eOHbIM HenensMm (12 Henens):

"

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 O0eceYeHUs AJIsi CAMOCTOATEIbHONH padoThl
00y4YaKOIIUXCS MO TUCHHILINHE

PexoMenyercs crienyrommii rpaduk v KaJleHAAPHBINA IJIaH CAMOCTOSTEIILHOU PaboThI

Ilepeyenn yueOHO-MeTOAMYECKOIO
obecnieyenust
N Bix CPC AUCHUIINHBI 110 BbINOJIHEHHUIO
CaMOCTOSITEIbHON PadoThl
1 2 3
ITorennuaneHbIi Oapbep B IIMPOKUM P- |1. AHcensM, A.1. BBenenue B Teopuro
N repexojax. MOJTYTIPOBOTHUKOB [ DJEKTPOHHBIN pecypc] :
2 |CTaOWIMTPOHBI C JIa3ePHOU TMOATOHKOW |y4el. mocoone — DneKTpoH. naH. — CaHKT-
TapamMeTpOB. [TerepOypr : Jlanb, 2016. — 624 c. — Pexum
3 |Jlazepsl Ha reTeporiepexoiax. noctyna: https://e.lanbook.com/book/71742
4 |[Mpumenenne nuonos IloTku. 2. Bbyp6aesa, H.B. OcHoBBI
5 |HoBble MOIyNpOBOAHUKOBEIE IOJIyIIPOBOHUKOBOM DJIEKTPOHUKHU
MaTepHalbl B U3TOTOBICHUU [SHGKTPOHHBII\/'I pecypc] . y‘Ie6 rmocooue —
OMITIOJIAPHBIX TPAH3UCTOPOB. DnekTpoH. 1aH. — Mocksa : ®uzmaraut, 2012.
6 |MolrHbIe U CBEpXMOIIIHbIE — 312 ¢. — Pexunm noctyna:
TPAaH3HUCTOPHI B LEISIX [IEPEMEHHOTO https://e.lanbook.com/book/5261
TOKA. 3. byp6aesa, H.B. COopHUK 33124 110
7 |CxeMOTeXHUKU TMOPHUIHBIX TIOJTYIPOBOJHUKOBOH dJIEKTPOHHKE
MHTETPATBHBIX CXEM. [DnexTpoHHbI pecypc] : yue6. mocodue / H.B.
8 [Texuomorus CBUC. bypbaesa, T.C. JlnenpoBckasi. — DIIEKTPOH.
9 |Cxemorexmauka KMOIL maH. — Mocksa : @uzmaraur, 2006. — 168 ¢. —
10 |Cxemorexnuka CBU-npu6bopsl. Pexum noctyna:
11 |[KII/I CONHETHBIX YAEMEHTOB H MyTH https://e.lanbook.com/book/2126.
€ro YBEJINYEHUS.
12 |[IpumeHeHre NOTyNPOBOIHUKOBBIX
J1a3€pOB.
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Y4eOHO-MeTOUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOKHOCTAMHU 370p0Bbs (OB3) npegocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 30OPOBBS M BOCIIPUATHS HHPOPMAIIH:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MieyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHoM hopme,

— B popMe IIEKTPOHHOTO TIOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETU3UPOBAaH B 3aBUCUMOCTH OT KOHTHUHICHTa
o0ydJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B nporiecce npenogaBanus AMCHUTUIMHBI UCTIOJIB3YIOTCS CIIETYIONINE METOIBI:

— JICKIINY;

— o1poc;

— WH/IMBUIyaJbHbIE TIPAKTHYECKHE 3a/IaHHS;

— myOJMYHas 3anmTa JJ1abopaTopHbIX padoT;

— KOHCYJIbTALlUH [TPEIo/1aBaTeNei;

— caMmocCTofATeNbHas paboTa CTYICHTOB (M3ydeHHE TEOPETUYECKOTO MaTepuaa,
NOATOTOBKA K JaOOPAaTOPHBIM 3aHSATHSAM, BBIOJHEHHWE JOMAIIHUX Pa0dOT W MHIMBHIYaJIbHBIX
TUIIOBBIX PAacdeTOB, HOJArOTOBKA K OMPOCY U 3aYETy).

JUiss mpoBeleHUs JIEKIHMOHHBIX 3aHATHH MOTYT MCIIOJIb30BaTbCs MYJIbTUMEIUIHBIE
CpeACTBa  BOCIPOW3BEICHHS  AKTUBHOTO  COJCPKMMOTO,  ITO3BOJISIOMIETO  CITYIIATEII0
BOCIIPMHUMATh OCOOEHHOCTH U3y4aeMOro MaTepHualia, 3a4acTyl0 UTpalollye pelaroilyo pojib B
NOHMMAHUHM W BOCIPHATHH, a Takke (OPMHPOBAHUU TPO(PECCHOHATBHBIX KOMITETEHITHA.
O dexkTrBHOE 00CYNKTEHUE CIOKHBIX U IUCKYCCUOHHBIX BOIIPOCOB U MPOOIEM.

ConpoBoXKJIeHUE CAMOCTOATEIbHOW pabOThl CTYAEHTOB TakKXKe€ OPraHW30BaHO B
CIIeAYIOUIMX opMax:

— YCBOEHHWE, IONOJHEHWE W BHUKaHUE B pa3OupaeMble pas[enbl IUCHUTUTMHBI TIPU
IOMOIIM 3HAaHUM MOJly4yaeMbIX IO CPEACTBAM M3y4YEHHUsS PEKOMEHAYEMOH JIUTepaTypsl U
OCYIIECTBIISIEMOE TTyTEM ITOATOTOBKH MHIMBHUIYaTbHBIX JOKIIA/IOB;

— KOHCYJIbTAllMM, OPraHU30BaHHbIE I pa3bsCHEHUS NPOOJIEMHBIX MOMEHTOB MpHU
CaMOCTOSITEIbHOM HM3yYCHHH TEX WJIM MHBIX acleKTOB pa3JesoB ycBanBaeMoW MH(opMaruu B
JTUCLUTUIMHE.

OcHoBHBIE 00pa30BaTeIbHBIE TEXHOJIOTHUH, HCIIOIB3yeMbIE B YI€OHOM ITpoIiecce:

— JIEKIUH € IPOOJIEMHBIM U3JI0KEHUEM;

— 00CyXIIeHHE CJOXHBIX W JHCKYCCHOHHBIX BONPOCOB W TPOOJIEM U pa3pelieHHe
npobiuewm;

— KOMIIBIOTEPHBIC 3aHATHS B PEKUMAX B3aMMOJCHCTBHUS <IIPENo/aBaTellb — CTYICHTY,
«CTYZIeHT — IIPENOAABATEINIbY, «CTYAEHT — CTYICHTY;

WHTtepakTBHBIE 00pa30BaTelIbHBIC TEXHOJIOTHH, HCTIOJIE3yEMbIEC B Ay TUTOPHBIX 3aHITHSIX:

— TEXHOJIOTHUS Pa3BUTUSL KPUTUUECKOTO MBIIIIJICHUS;

— JIEKITUH € TIPOOJIEMHBIM HU3JI0KCHUEM;

— WU3yYyeHME U 3aKpeIUIeHHe HOBOro Marepuana (UCIOJIb30BaHUE BOIIPOCOB,
CokpaTnueckuii quanor);

— 00CyXJIeHHE CIO0XHBIX U JUCKYCCHOHHBIX BONPOCOB M IMpoOsieM («3aiiMU MO3UIUIO
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(mKana MHEHH )», IPOEKTUBHBIE TEXHUKH, «OIMH — BABOEM — BCEe BMeCTE», «CMEHH MO3ULUION,
«uckyccus B cTuiie TEIEBU3MOHHOTO TOK-IIOY», 1€0aThl, CUMIIO3UYM);

— paspemenue npodiem («epeBo pemennit», «Mo3roBoil ITYpM», «AHAIN3 Ka3yCOBY);

— TBOPYECKHE 3a/1aHUs;

— paboTa B MasbIX rpynmnax;

— TEXHOJIOTHS KOMIIBIOTEPHOT'O0 MOJIETIUPOBAHUS YUCICHHBIX PACUETOB.

[IpoBenenue Bcex 3aHATUN JIAOOPATOPHOTO MPAKTHKyMmMa MPETyCMOTPEHO B Kiacce
CHa0’)XCHHOM BCEM HEOOXOJUMBIM OOOPYJOBAaHWEM MW KOMITbIOTEpaMH I 3(P(HEKTUBHOTO
BBITIOJTHEHUSI COOTBETCTBYIONINX J1a00PaTOPHBIX PadoT.

[Io wToram BBINOSHEHUS KaXXIOW J1abopaTOpHOW pabOThl CTYAEHT IPENOCTaBIseT U
3alUIIACT BBINOJIHEHHYIO paboTy, mpuueM B Oeceiae ¢ IpenojaBaTeieM JOJDKEH
MPOJEMOHCTPUPOBATh 3HAHME KaK TEOPETUYECKOT0 M SKCIEPUMEHTAIBLHOTO MarepHara,
OTHOCAILIErocs K paboTe, Tak M HEOOXOJUMBIX Ui MPAKTUYECKOM pealn3anuu padoThI
KOMIIBIOTEPHBIX TEXHOJIOTUH.

HomoauTenpHass Gopma  KOHTPoJiss A(P(GEKTUBHOCTH YCBOCHHS Marepuaiia |
NpUOOpETEeHUs] NPAKTHUUECKUX HABBIKOB 3aKJIIOYAETCS B OTKPHITOM HMHTEPAKTHUBHOM 3allluTe
n1abopaTopHOil pabOTHI HA YCTHOM BBICTYIUICHUH TIEPE]l ayAUTOPUEH COKYPCHHUKOB.

ConpoBoxkIeHHE CaMOCTOSTENbHON pabOThl CTYIEHTOB TaKXe€ OpPraHM30BaHO B
CIIEAYIONHX (popMax:

— YCBOEHHME, IOMOJHEHHE U BHUKaHUWE B pa3Oupaemble paslieibl AUCHUILTUHBL TPU
MOMOIIM 3HAHUH TOJy4aeMBbIX IO CPEACTBAM HM3yUEHUS PEKOMEHyeMOH JHUTEepaTyphl U IyTeM
MOJTOTOBKHU JOKJIAJIOB;

— KOHCYJIbTAIli¥, OPTaHW30BaHHBIC JUISI PA3bSICHCHHS NPOOJIEMHBIX MOMEHTOB IIPH
CaMOCTOSITEIbHOM WM3Y4YEHHH TeX WM MHBIX acleKTOB pa3lelioB yCcBauBaeMoil MHGOpMalluu B
TUCITUTLUTAHE.

Jlig Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3I0pPOBbS MPEIyCMOTpPEHA OpraHU3alus
KOHCYJIBTAIMH C UCIIOJIb30BAaHUEM AJIEKTPOHHON TOYTHI.

4. OueHo4yHbIe CPeACTBA JJISl TeKYLero KOHTPOJIsl yCIIeBaeMOCTH U IIPOMeKYTOYHOM
aTTecTaluu

TEKYIIMA KOHTPOJIb: OTBEThl HAa KOHTPOJIbHBIE BOIMPOCHl IO  BBINOJIHSIEMBIM
mabopaTOpHBIM paboTaM TMpPaKTUKyMa; IPOBEPKA CAMOCTOSITEIHHO BBHITIOJIHEHHBIX 3a/IaHHM.
OTBeTbl Ha KOHTPOJIBHBIE M JOMOJHHUTEIBHBIE BOIMPOCH MO COOTBETCTBYIOIIMM pa3jeiaM
JUCITUATIITUHBI.

WUTOTOBBIM KOHTPOJIb: 3a4€T, SK3aMEH.

4.1 ®oHJ OLIEHOYHBIX CPeJICTB A5 NPOBeIeHNs TeKyllel aTTecTanuu

B mpomecce moaroToBKM M OTBETaM Ha KOHTPOJBHBIE BOMIPOCH (HOPMUPYIOTCS U
ouenuBatotcs Bce Tpedyembie ®I'OC u OOII ans nanpasnenust 03.04.02 duzuka (mpoduis "
Hudpopmanmonusie npornecchl U cucrteMbl'") kommnerenuuu: OITK-6, ITK-1.

Huxe mnpuBomdrcs mOpuMepbl KOHTPOJBHBIX BOMPOCOB Uil  pasnenoB paboueit
MIPOTPAMMBI.

1. Kakumu 3apsaamu co3aeTcs 3amuparoiifil o p-n mepexo/ia U BHyTPEHHEE
ANEKTPUYECKOE TIoJIe nepexoaa’?

2. Kaxkue rnemenTsl iepuoanueckoit cucremsl JI.1. MenneneeBa OTHOCST K
MTOJIyIIPOBOJTHUKaM?

3. Kaxk Bnusitor mpuMecu Ha CBOWCTBA OTYTPOBOTHUKOB?

4. Kak Bnuser t0 Ha IPOBOJAMMOCTH MOJYIPOBOJIHUKOB?

5. Kaxkue TUIBI TOTYNPOBOIHUKOBEIX TPUOOPOB BHI 3HAETE?
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OOBscHUTE Ha IPEMEPE OCOOCHHOCTH MAPKUPOBKU AHOIOB.
HazoBuTe ocHOBHBIE TapaMeTpbl MOTYIPOBOJHUKOBBIX AHUO0B?
Kak Ha3piBaeTCs HaNpspKEHUE MPH KOTOPOM JIMOJT CTAHOBHUTCS TIPOBOSIINAM?
Onpenenure u cpaBuute RCT u RJIM® mno xapakTtepucTukam.

10. Kaxkwue cymiecTByIOT BUIBI TPOOOS p-n miepexoa’?

11. Kakumu 3apsaamMu co3faeTcs 3anuparouifii cioi p-n nepexo/a 1 BHyTpeHHEe
AIIEKTPUYECKOE 110JIE epexoia’?

12. Ha3naueHue TYHHEJIBHOTO AMOA, €0 MPUHIIUII JCHCTBHUSL.

13. Kak Ha3bIBaeTCs MOIYNPOBOAHUKOBBIN IPUOOD, MpeAHA3HAYCHHBIH IS
HCITOJIB30BaHUS B KAUeCTBE EMKOCTH, yIpaBiisieMold 00paTtHbiM HanpsbkeHruem UOBP?

14. Monens loTTku. YcnoBus cymecrBoBanus mojaenu LoTTku.

15. BausHue noBepxHocTu 3 PexToB Ha Tporiece GOPMUPOBAHUS BOJIBT-aMIIEPHON
XapaKTEPUCTHKH KOHTAKTa METAJUI-TIOTYIIPOBOTHUK.

16. B uem oTimuue sKCIIEPUMEHTAIBHONU U TEOPETUUYECKOM 3aBUCUMOCTEH TOKA OT
HANpSOKCHUST B KOHTAKTE METAJLI-TIOJIYTIPOBOIHHUK.

17. OmpeneneHue BHICOTHI Oapbepa MO CIEKTpaIbHON XapakTepucTtuke Gporodddexra
nepexo1a MeTauI-TIOTYIPOBOTHHK.

18. Pacuer BbICOTHI Oaphepa KOHTAKTa METAILI-TIOTYITPOBOAHHUK.

19. Huons! LIIOTTKM B MHTETPAILHBIX CXEMaX.

20. Teopus mMeToja ONpeeIeHUs BEICOTHI Oapbepa.

21. B 4eM OoTIMYHe CTATHYECKHUX U JUHAMUYCCKUX XapaKTEPUCTHK KOH-

22. TaKTa METaI-TIONyNPOBOIHUK.

23. OObsACHUTE MPUHIUI JSHCTBUS OUITONIIPHOTO TpaH3ucTopa. KakoBel pusnyeckue
MPUYUHBI TPOXOXKICHHS TOKA YMUTTEPA K KOJIEKTOPY?

24. Tlpu KakOM COOTHOIIICHUH HANPSKCHUI Ha 0a3¢ M KOJUIEKTOPE TPAH3UCTOP paboTaeT
B AaKTUBHOM pexume?

25. Yro Takoe KO PHUIHUEHT Mepesadn SMUTTEpHOro Toka? OT 4ero OH 3aBHCUT?

26. IIpu KakOM COOTHOIIIEHUH HANPSKEHUI Ha 6a3e U KOJUIEKTOpE TPaH3UCTOp paboTaeT
B PEXXHMMeE: HACHIIIEHUS, OTCEYKH, UHBEPCHOM?

27. HazoBuTe cUCTEMBI MATTOCUTHAIIBHBIX TAPaMETPOB TPAH3UCTOPA, UX MPEUMYIIIECTBA
¥ HEJIOCTATKH.

28. Hapucyiite Tpu cXxeMbl BKIIOUEHHUS TPAH3UCTOPA.

29. OOBsicHUTE 0COOCHHOCTH BXOJIHBIX M BBIXOJIHBIX XapaKTepHCTUK Tt cxeM: Ob u
0D. YkaxuTe Ha HUX 00JIaCTH, COOTBETCTBYIOIINE OCHOBHBIM peXHUMaM padOoThl TPAH3UCTOPA.

30. KaxkoB ¢usuueckuii cMbIcT Kaxaoro h-napamerpa tpanzucropa? Kak onn
OTIPEICTISIOTCS M0 XapaKTepUCTUKAM?

31. Moxer au TupucTop paboTars B pexkUMe TUHUCTOpA?

32. Uto OyAeT MpouCXOoIUTh C TUPUCTOPOM MPU MUTAHUU €T0 AaHOAHOH IeTH OT
MCTOYHUKA IEPEMEHHOr0 TOKa?

33. MoxeT 11 THPUCTOP HCTIONIH30BAThCS KaK sYeiKa maMstu?

34. Kakwue npenmyIiecTsa 1aeT MPUMEHEHUE THPUCTOPOB B3aMEH JIEKTPOMArHUTHBIX

6
7.
8.
9.

pene?

35. Kakmmu ciocoGamu MOKHO TTPOU3BECTH BBIKITIOUEHHE THPUCTOPA?
Hapucosatp u 00bacHUTH yerpoiictBo M/III-Tpan3ucTopa co BCTPOCHHBIM KaHAJIOM.

36. ITapameTphl MOJIEBOTO TPAH3UCTOPA M OMPEICIICHUE MX M0 XapaKTePUCTHKAM.

37. Ocobennoctu noneBsix Tpanucropos M/III - Tuna.

38. TlosicHuTe PU3MYECKUI CMBICII OCHOBHBIX MapameTpoB M/II1-TpaH3ucropa:
IIOPOTOBOE HAIIPSHKEHNE, KPYTU3HA CTOKO - 3aTBOPHOM XapaKTEPUCTUKH, BHYTPEHHEE
COINPOTHUBIIEHUE, KO3DPUIMEHT YCUTICHUS 110 HAIPSXKEHUIO.

39. HapucyiiTe 1 MOSICHUTE SKBUBAJICHTHYIO CXEMY I10JIEBOTO TPAH3UCTOpA JUISl MAJIOTO
CUTHAJIa JIJIsl HU3KUX U BBICOKHX YacTOT.

40. Yro o3HavaeT npenenbHas 4acToTa KPYTU3HBI M [T0OUYeMY KPYTH3HA I10JIEBOTO
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TPaH3UCTOPA 3aBUCUT OT YaCTOTHI?

41. Kakue puznueckre 1 KOHCTPYKTUBHO — TEXHOJIOTMYECKUE TTapaMeTphl MOJIEBOTO

TPaH3UCTOPA OIIPENEISIOT €r0 YaCTOTHBIE CBOMCTBA?

42. Ha kakoMm siBIEHUH OCHOBaHO JielicTBHe GoToauona?

43. Hapucyiite cxemy BKItOUeHUs! ()OTOAMO/IA K €TO BOIHT-aMIIEPHBIC XaPAKTEPUCTUKH.
44, Yrto Takoe YyBCTBUTEIHHOCTh (POTOIMUOTI0B?

45. Yrto Takoe TEMHOBOI TOK?

46. Yro Takoe (HOTOMMOIHBINA PEKUM pabOThI?

47. TlpuBenuTe BOJIBT-aMIIEPHBIC XapaKTEPUCTHKU JJIs1 POTOAMOIHOTO PEKUMA PaOOTEHI.
48. Yro Takoe (HoToragpBaHMUYECKUIN PEKUM PaOdOTHI?

49. TlpuBenuTe SHEPreTUUECKUE XAPAKTEPUCTUKU (POTOIMUOJIOB.

50. MexaHu3M H3JIyueHHsI CBETa B CBETOINO/IE(C pACCMOTPEHUEM 30HHOW JHAarpaMMBbl -

n-mepexoja).

51. Yro Takoe BHYTpEHHsS U BHENTHsA kKBaHTOBas 3 pexTuBHOCTH? CrIOCOOBI X

YBCIUMYCHUA.

52. Marepwuaisl Jisl U3TOTOBIEHUSI CBETOUO/IOB.

53. KoHCTpyKIHS CBETOAMOIOB.

54. OcoOEHHOCTH CBETOIMOI0B Ha FeTEPOIepeXxo/1ax.

55. Ot uero 3aBUCHT 2PPEKTUBHOCTH BBO/IA U3ITYUYECHUS B BOJIOKHO?

4.2 ®oH/ OLIEHOYHBIX CPEACTB JIJIsi MPOBEeHNs UTOTOBOI aTTeCTAlMH
4.2.1 Bomnpocbl, BBIHOCHMbIe HAa 3K3aMeH mo AucuumiuHe «IlojsynpoBoanukoBasi

MHKPO- U HAHO3JIEKTPOHHUKA)» [IJIs1 HanpaBjeHus noaroropku: 03.04.02 ®dusuka

CoNoOARWNE

e S
N - O

13.
14.
15.

16.
17.
18.

19.
20.
21.
22.
23.
24.

Knaccugukarus nonynpoBogHUKOBBIX IPUOOPOB.

[TorenuunanbsHbill 6apbep B p-N-nepexonax. [Iporekanue Toka B p-N-niepexoe.
BonbTr-aMnepHas XxapakTepucTrUKa p-N-rnepexoja npu npsiMoM 1 00paTHOM CMELCHHH.
BosnbeTr-amrnepHas XapakTepUCTHKA P-N-Niepexo/ia IpHU BBICOKOM YPOBHE MHKEKIUH.
JIaBUHHBIN, TYHHETIBHBIN U TETJIOBOM MPOOOH.

TyHHEeIbHBIA MEXaHU3M MIPo00st p-N-Tiepexoa.

I'ereponiepexoabl U BAPU3OHHBIE CTPYKTYPBL.

KoHTakT MeTami-noaynpoBOIHUK.

P-n-nepexo/1 Ha IEpeMEHHOM TOKE.

. MeTon eMKOCTHOM crieKTpockornuu riryookux ypoHe#t (DLTS).
. bunosnspHeie TpaH3UCTOPBI.
. TpaH3ucTOp NMpU BEICOKOM HANPSLKEHUM HA KOJIEKTOpE. BhICOKOYaCTOTHBIE CBOMCTBA U

ObICTpOJCIICTBHE TPAH3UCTOPOB.

CxeMbl BKJIFOUEHHUS TPAH3UCTOPA B LIEMU IIEPEMEHHOTO TOKA.

OcHoBHBIE pU3NYECKHE MEXAaHU3Mbl BOSHUKHOBEHHS IITyMOB.

PaGoTta OunomnsipHoro TpaHsucTopa B pexkume HachieHuss. Cxemorexauku TTJI,
TTJIL, N2J1.

[ImanapHas TeXHOJIOTHA.

JIMHUCTOPBI, TUPUCTOPHI U IpYTHE MPUOOPHI ¢ MHOTOCIONHON CTPYKTYpOl
DddexT nmomns B momynpooaaukax. MOII-konaercarop. [loneBbie TpaH3UCTOPHI.
[TpuGopsl ¢ 3apsAA0BOI CBA3BIO.

KMOII Texnomorus.

[TonynpoBonuukoBsie CBU-nipubops!.

Knaccudukanus npuOopoB NOIyNPOBOAHUKOBONW OMTOAIEKTPOHHUKH.
DOTOBOIBTANYECKHUE IPUEMHUKH.

[TomynpoBoTHUKOBBIE (POTOIEKTPHUUECKHE ITPEOOPa30BATEIHN COITHEUHOW SHEPTHH.
I1oynIpOBOTHUKOBBIE JETEKTOPHBI ANEPHBIX U3IIY4CHUH.
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25. CBeTo1MOo/1bl U TOTYIIPOBOAHUKOBBIE J1a3€phl.

OneHouyHbIC CpeACTBA JUIsi WHBAIWAOB WM JIMII C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX IICUXO(DU3NICCKUX OCOOCHHOCTEH.

— Tpu HEOOXOJUMOCTH WHBAIHMAAM U JIMIAM C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBBS MTPEOCTABIISCTCS IOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— MIPU MPOBEICHUU MPOIECTYPHI OLICHUBAHUS PE3yIbTATOB O0YyUEHUSI HHBAIMIOB U JIUI] C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEIYCMATPUBACTCSI UCIIOIB30BAHUE TEXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpU HEOOXOAUMOCTH JIJIsl O0YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbSI
U UWHBAJIUJIOB IMpOLEypa OICHUBAHUS pE3YJIbTaTOB OOyYEHHUS 10 AWCIHILIUHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ITAIIOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OTPAHUYCHHUSIM WX 3J0POBbS H BOCIPHUSATHS
uHpopManuu:

JUts 11 ¢ HApYIICHUSIMH 3PCHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlJist U1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JItst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM opme,

— B (hpopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaroumxcs.

5. Hepeqeﬂb HOPDMATUBHBIX IPaBOBLIX aKTOB, OCHOBHOI M IOIOJHHUTEJIbLHOM
JUTEpaTyphbl, HBOﬁXO}IHMOﬁ AJIA 0OCBOCHUA NUCHUIIJIMHBI.

5.1 HopMaTuBHBIE IPABOBbIEC AKTHI.
Her

5.2 OcHoBHas JuTepaTypa:

1. bapbiObuH, A.A. DJIeKTpOHUKA U MUKPOUIEKTPOHUKA. DHU3HUKO-TEXHOJIOTHYECKHE
OCHOBBI [DJIEKTPOHHBIN pecypc] : yued. mocodue — DneKTpoH. JaH. — Mocksa : OumMaTiuT,
2008. — 424 c. — Pexum pocryna: https://e.lanbook.com/book/2105

2. Nmenko, A.A. HaHokpeMHUIi: CBOWCTBa, MOJy4Y€HUE, MPUMEHEHHE, METObI
UCCIIIOBAaHUS. U KOHTPOJS [DNeKTpoHHbIM pecypc] : moHorpadus / A.A. HMmenko, I'.B.
®etucos, JILA. AcimaHoB. — DnekTpoH. gaH. — MockBa : ®usmarnur, 2011. — 648 c. —
Pexum noctyna: https://e.lanbook.com/book/5271

3. Axuunerpos, O.A. HenuHeliHas onTHKa KPeMHHUS U KPEMHUEBBIX HAHOCTPYKTYP
[DnexTponHsIii pecype] : Mmonorpadus / O.A. Axknunerpos, U.M. bapanosa, K.H. EBTioxoB. —
OnekTpoH. gaH. — MockBa : ®usmatiur, 2012. — 544 c¢. — Pexum pgocrymna:
https://e.lanbook.com/book/5255

4. 3aBoauHckui, B.I'. KomnbrorepHoe MonenmpoBaHue HaHOYACTHUI] U HAHOCUCTEM
[DnexTpoHHBIH pecypce] : yuel. mocodue — DnekTpoH. AaH. — MockBa : @uzmatiuT, 2013. —
176 ¢c. — Pexxum nmoctyma: https://e.lanbook.com/book/59650

S. Byp6aeBa, H.B. OcHOBBI MNOJXYHNPOBOJHHUKOBON 3JEKTPOHUKHU [DIEKTPOHHBIN
pecypc] : yuel. mocobue — DnekTpoH. gaH. — Mocksa : @usmariur, 2012. — 312 ¢. — Pexxum
noctymna: https://e.lanbook.com/book/5261
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6. Byp6aesa, H.B. COopHMK 3agay 1O MOJYNPOBOJHUKOBOW 3IIEKTPOHUKE
[DnexkTponHbIit pecypc] : yueb. mocooue / H.B. byp6aesa, T.C. JIlnenpoBckas. — DJIEKTpPOH.
maH. — MockBa :  Owsmamimmr, 2006, — 168 c¢. — Pexum pocryma:
https://e.lanbook.com/book/2126

5.3 JlonoiHUTE/ILHASI JINTEpaTypa:

1. JlebeneB,  Anexcanap  MBanoBuu  IlosynpoBoiHHMKOBass ~ MHUKpPO- U
HaHoasiekTponuka: /A. . Jlebenes -M.: DUSMATIIUT , 2008

2. [ManumoBa, KnaBaus BacunpeBHa Pusmka momynpoBogHukoB: yueOHuk /K. B.
[[Tamumosa U3 a. 4-e, crep. -CII6. [u ap.]: Jlans, 2010

3. HayuHble OCHOBBI HAaHOTEXHOJIOTHH M HOBBIE MPUOOPHI: Y4eOHHK-MOHOTrpadus
/mon pen. P. Kencamnma, A. Xamum, M. I'eorerana ; mep. ¢ anria. A. J[. Kanammnwkosa -
Honronpyaustii: Uarennexr, 2011

4. T'epman-I'ankun C.I'. KoMmbproTepHOE MOJCIMPOBAHUE MTOTYITPOBOIHUKOBBIX CHCTEM B
MATLAB 6.0. CI16.: KOPOHA, 2007. 320 c.

5. B. U. Crapocenbckuii. [TonynpoBoIHUKOBass MUKPO- U HAHORJIEKTPOHUKA
MUKpO3JeKTpoHUKU. M.: Briciiee oOpa3oBanue. 2009.

6. M. Ulyp. [TonynpoBogHHKOBass MUKpPO- U HaHOZJEKTpOHUKA. B 2-x kuurax. M., Mup,

1992.

7. C. 3u. IlonynpoBOJHUKOBAs MHKPO- M HAaHO3JEKTpoHUKA. B 2-x kuurax. M., Mup,
1984.

8. M. llyp. CoBpemennbie mpuOOpsl Ha OCHOBE apceHuaa ramwius. M3g-so Mup, M.,
1991.

9. 5.X. Ponepuk. Kontaktsl Mmetami-nonynpoBoaHuK.- M.: Panno u cBs3e, 1982.

10. [MaceakoB B.B., Yupkun JI. K. TTomynpoBoanukoBsie npubopst. CI10. [u ap.]: Jlans,
2006. 479 c.

11. byp6aeBa H.B., [lnenposckas T. C. CO0pHHUK 33724 IO TIOTYIPOBOTHIUKOBOM
anektponuke. M.: PUSMATIINUT, 2004. 167 c.

12. B.W. I'aman. [TomynpoBogHUKOBAss MEKPO- U HAHODJIEKTPOHHKA. 2-0€ Tiepepad. v JIO.
n3manue. Tomck, 2000 - 425 c.

5.4 TlepuoguyecKkue U3IAHUS:
Her.

6 Ilepeuenr  pecypcoB  MHGOPMAIHMOHHO-TEJIEKOMMYHHUKAIMOHHON  CeTH
«HTEepHeT», HEOOXOAMMBIX VISl OCBOCHUS JUCIHUIJIMHBI

1. XKypnan: KommonenTs! u TexHonoruu http://www.Kkit-e.ru
2. Xypuan: DnexkTpoHHbIe KOMITOHEHTHI http://www.elcomdesign.ru
3. KypHan ¢pusuka u TexHuka noiaynpoBoaauko http://journals.ioffe.ru

7 MeToaudecKkue YKazaHud AJad oﬁyqamumxca 110 OCBOCHHMIO JUCHUITJIMHBbI

Ha camoctosTensHyto paboTy MaructpoB, corsacHo TtpeboBanusm PI'OC BO mo
HanpasieHnio 03.04.02 dusuka (npoduib: «MHPOpPMAIMOHHBIE MPOIECCHl W CHUCTEMBI»),
otBoauTCs okoJo 50 % BpeMmeHu OT oOwell TPYyJOEMKOCTH IUCHUILIMHBL CONpOBOXICHHE
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB MOXET OBITh OPraHM30BaHO B CENYIOIINX (hopMax:

— COCTaBJIGHUEM HHJIWBUAYAJIBHBIX IUIAHOB CAMOCTOSITENILHOW paboThl KaXJ0ro U3
CTYJEHTOB C yKa3aHUEM TeMbI U BUIOB 3aHATUH, (OPM U CPOKOB MPEACTABIECHUS PE3YIbTaTOB;

— TNPOBEJCHUEM KOHCYNbTAlMi (MHIUBUAYAJIbHBIX WM TPYIMIOBBIX), B TOM YHUCIE C
MPUMEHEHUEM JAUCTaHIIMOHHOMN Cpe/ibl 00ydeHusI.

Kpurepmnii onieHkr 3p(HEKTUBHOCTH CaMOCTOATENBHOM paboThl CTYJEHTOB (OPMHUPYETCS
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B XOJ€ NPOMEXYTOYHOIO KOHTPOJSA IPOLIECCA BBINOJIHEHUs 3aJaHUM U OCYIIECTBISAETCS Ha
OCHOBE Pa3JINYHbIX CLIOCOOOB B3aMMOIEHCTBHSL.

B coorBerctBMM € O3THM [pU MPOBEACHUU OIEPATUBHOIO KOHTPOJIS MOTYT
UCIIOJIb30BaThCsl KOHTPOJIbHBIE BOIPOCHl KaK K BBIIOJIHSIEMbIM paboTaM J1abopaTOPHOIO
IIPAaKTUKYMa, TaK U K COOTBETCTBYIOILUM pa3/iejlaM OCHOBHOW JUCLMIUIAHBI.

B ocBoeHMM IUCHUIUIMHBI MHBAJIUAAMU M JMIAMHM C OTPAaHUYECHHBIMM BO3MOXHOCTSMU
30POBbsl OOJIBIIOE 3HAYCHHE MMEST WHIMBHUIyalbHas ydeOHas paboTa (KOHCYNbTAallMU) —
JIOTIOJIHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepuaa.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaKHBIM  (DaKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUIYAIN3ALUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIIMTATEIbHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM H OO0yJaomUMCS HHBAJIHIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU 310POBBbSI.

8 Ilepevyenb MHGOPMALMOHHBIX TEXHOJIOTIHi, UCNOJIb3YEeMbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NMpoLecca M0 JUCLUIIHHE

8.1 IlepeueHb MHPOPMAMOHHBIX TEXHOJIOTHIA.
1. IlpoBepka noOMamIHMX 3aJaHUM U KOHCYJIbTHPOBAHHE IOCPEICTBOM AJIEKTPOHHOMU

IIOYTBI.
2. Ucnonb30BaHuE JIEKTPOHHBIX NPE3EHTALMM PU NPOBEACHUN IPAKTUUECKUX 3aHATUH.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHus .

IIporpaMmHuBIii IPOAYKT Jorosop/auuen3us
OC MS Windows 7 Hor. Ne 77-AD®/223-03/2017 ot 03.11.2017
Oducnoe npunoxenne MS Office 7 Jor. Ne 77-AD3®/223-03/2017 ot 03.11.2017
Kontpakt Ne69-AD®d/223-03 ot 11.09.2017

Kaspersky Endpoint Security s
ouzHeca — CrannmaptHeiii Russian

Edition

8.3 llepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:
1. Dnexrponnas o6udaroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9 MarepuanbHo-TeXHH4YeCKass 0a3a, HeoOxoaumasi

06pa30BaTeJ’leOFO nmpouecca nmo 1MCIUMIJInHE

AJIsA OCyIeCTBJICHUSA

No B paGot MartepuanbHO-TeXHUYECKOe 0OecriedeHne JUCIMITITNHBI
(MOyJIs1) M OCHAIIIEHHOCTD
1 2 3
JlekumonHsble 3aHATUSA | JIeKIMOHHAs ayauToOpHUs Nel32C, OCHAILICHHAs
1 MIPE3EHTALIMOHHON TEXHUKON (mpoexTop, JKpaH,
KOMIIBIOTEP) M COOTBETCTBYIOIIMM  IPOrpaMMHBIM
obecnieuenuem (I10).
2 | Cemunapckue 3aHaTusi | Pabo4ynm njaHoOM He NPeayCMOTPEHBI.
3 | JIaboparopHbIe Aynutopust Nel132C ocHalieHHast AUCIUIEHHBIM KJIaCCOM.
3aHATHS
4 | KypcoBoe PaGounM rmimaHoM He MPETyCMOTPEHBI.
IIPOEKTUPOBAHHE
5 | I'pynnossie Aynuropust Nel32C ocHanieHHast AMCIVIEHHBIM KIIACCOM.
(MHOUMBHYaTBHbIE)
KOHCYJbTaIIUN
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Texkymmii  kKoHTpOJb, | Aynutopust Nel32C ocHamieHHas IUCIIJIEHHBIM KJIACCOM.

IPOMEKYTOUHAS
aTTecTanus

CamocrosTenbHas Kabuner mns  camocrositenbHOM — paboTel  Nel32C,
pabora OCHAIIICHHBII KOMITBIOTEPHOM TEXHHKOH C BO3MOXKHOCTHIO

noAKIoueHus: K cetu «VHTepHeT», nporpaMmMoin 3KpaHHOIO
yYBEJIMYEHUSI U OOECIEUYEHHBIH OCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENLHYIO CPEAY YHUBEPCUTETA.
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Ha pabouyro porpamMmy 1o AUCHUILUIMHBI
«b1.B.1B.01.01 ITo1rynpoBOAHMKOBAasE MUKPO- H HAHOJJIEKTPOHUKA
n1st MaructpoB Hanpasienue 03.04.02 dusuka.
(kBaNM(pUKALUS «MATUCTP»)

IIporpaMMmy MmOAroTOBMJI KaHAMJAT (DU3MKO-MATEMaTHMYECKMX HAyK, IOLEHT Kadeapsl
¢u3uku 1 UHGOPMAIIMOHHBIX CUCTEM (pu3UKO-TexHHYeckoro ¢akynsTera PI'BOY BO «Kyol'Y»
I'puropesn Jleontnit PyctemMoBuu.

Pabouas mporpaMMa BKJIIOYAeT CIEAYIOIIME pa3fenbl: LEeNU U 3aJadd JUCLUIUIMHBI,
MECTO JUCHMIUIMHBI B CTPYKType OCHOBHOH 00pa3oBaTeibHON NpOrpaMMmbl, I€peyeHb
IUIAHUPYEMBIX Pe3yJbTaTOB OOYYEHHUs IO TUCHUIUIMHE, COOTHECEHHBIX C IUIAHUPYEMBIMHU
pe3yibTaTaMl OCBOEHHUSI 00pa3oBaTeIbHOM MPOrpaMMbl, OOLLYIO TPYJOEMKOCTb JUCLUIUIMHBL,
o0Opa3oBaTeNbHBIE TEXHOJIOTUH, (OPMBI TMPOMEXKYTOUHOH aTTeCTaldd, OMHCAaHHE Y4eOHO-
METOAMYECKOIr0, HH(OPMAILIMOHHOTO U MAaTE€PUATbHO-TEXHUUECKOTO 00eCTIeYeHUs TUCIIUITIINHBI.
VYkazaHbl TpPUMEPHl OIICHOYHBIX CPEACTB Ui KOHTPOJIL pe3yilbTaToB oO0ydeHus. B
TEMaTUYEeCKOM IUIaHE JAAHHOM IUCLMILIMHBI BBIJIEJIEHBI CIEIYIOIME COCTABIIAIOLIME: JICKLUH,
NpaKTUYECKHE 3aHiTHsA, JaOOpaTOpHbIE 3aHATHS M CaMOCTOATENbHas paboTa CTYIEHTOB,
oTBeyaroIue TpeOoBaHUAM 00pa30BaTEIbLHOIO CTaHApTa.

Pabouas nmporpamma moarotoBku maructpoB HampasieHusi 03.04.02 dusuka orBevaer
cneunduke Oynymed npodeccHOHAIbHOW JESTENTbHOCTH BBINYCKHUKOB, B TOM YHCIE
IIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM, MIPOEKTHOM M HKCIEPUMEHTAJIbHO-UCCIIEI0BATEIbCKON
NEeSITEbHOCTH.

OOpa3oBarenbHble TEXHOJOTMM  XapaKTEpU3YIOTCS HE TOJBKO  OOLIEHPUHSATHIMU
dbopmMaMu, HO U BBINOJHEHUEM MWHIMBHUIYaJIbHbIX IPAKTUUYECKUX 3aJaHUH M aKTHUBHBIM
BOBJICYCHUEM CTYJCHTOB B YUYEOHBIM MpOIECC, HCIOIB30BAaHHEM JIEKIUH € MPOOIEMHBIM
U3JI0KEHNEM, 00CYKICHUEM CIIOKHBIX M JMCKYCCHOHHBIX BOIPOCOB M MPOOJIEM, MPOBEACHUEM
MPEIBAPUTENLHO IOATOTOBICHHBIX, 00y4aeMbIMH, KOMIIBIOTEPHBIX 3aHSTUI, U JUaJOrOBBIMU
NPUHLUIIAMHA OOCYXK/I€HHsl BO3HHMKAIOIIMX y CTYJEHTOB 3aTPyJHEHHH, OTKPHITOM MHTEPAKTUBHOU
3aiMToM JJabopaTopHON pabOThI HA BBICTYIUIEHUH NIEpe] ayAUTOPUEN COKYPCHUKOB

M3 Bcero BBIIICNIPUBEIEHHOIO CIEAYeT 3aKiioueHue, 4Tro pabodas Mporpamma
JTUCHUTITUHBI TOMHOCTBIO cooTBeTcTBYeT PI'OC BO u ocHOBHOM 00pa3oBaTeabHOM MporpaMMe
no HamnpasieHuto noarotoBku 03.04.02 ®uszuka, npoduns " MHPOpMaLMoHHbIE MPOLECCH U
cuctembl" (KBalu(UKALMS «MarucTp») U MOXeT ObIThb MCIIOJIb30BaHA B yueOHOM IIpolecce B
OI'bOY BO «KybaHckuii rocy1apCcTBEHHbBIN YHUBEPCUTET.

I'enepanbubiii gupexrop OO0 "KIIK" az
KaH/IMJIaT eAaroruueckux HayK il IO.A. IlomoBonoB
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