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ABSTRACT

Bachelor’sdegreein11.03.04 ElectronicsandNanoelectronics

Studyprofile“NanotechnologiesinElectronics”

Coursetitle: Physical Electronics Bases

BasicpartofBlock, 5 credits

Instructors:

P.L. Titov,Cand. of Phys. and math.,associate Professor of the Physics of low-
dimensional structuresdepartment,School of Natural Sciences of Far Eastern Federal
University;

A.V. Davydenko,Cand. of Phys. and math.,associate Professor of the Physics
of low-dimensional structuresdepartment, School of Natural Sciences of Far Eastern
Federal University.

Learningoutcomes:

GPC-7, the ability to take into account current trends in the development of
electronics, measuring and computer engineering, information technologies in
professional activity;

GPC-9,the ability to use computer skills, master the methods of information
technology, comply with basic information security requirements.

Coursedescription:

The contents of discipline covers theformation of students' ideas about the
appointment, device, design and technological features, properties and
characteristics of modern electronic devices, physical principles of their functioning;
skills of using electronic devices for processing, amplification and conversion of
various electrical signals; the formation of ideas about the achievements of modern
electronics.

Maincourseliterature:

1. Smirnov Y.A., Sokolov S.V.Titov E.V. Physical fundamentals of
electronics. Tutorial.SPb .: publishing house “Lan’”, 2013. - 560 p.
http://e.lanbook.com/books/element.php?pll id=5856

2. Tolmachev V.V., Skrypnyk F.V. Physical fundamentals of electronics.
Tutorial.M .: Regular and Chaotic Dynamics, 2011. - 496 p.



http://e.lanbook.com/books/element.php?pl1_id=5856

http://www.iprbookshop.ru/16656
3. lgumnov D.V.Kostyunina G.P., Fundamentals of Semiconductor
Electronics: Textbook. M .: Hotline - Telecom, 2011. 393 p . silt.
http://lib.dvfu.ru:8080/lib/item?id=chamo:674377 &theme=FEFU
Formoffinalknowledgecontrol:pass, exam.



http://www.iprbookshop.ru/16656
http://lib.dvfu.ru:8080/lib/item?id=chamo:674377&theme=FEFU

AHHOTAIMSA

PabGouass mporpamma mpenHa3HaueHa ISl CTYyJEHTOB 2 W 3 KypcOB
CHEIUATBHOCTU «DJEKTPOHUKA W HAHOXJIEKTPOHUKA», OO0IIas TPYIAO0EMKOCTb
JTUCIUIIIAHGBI 5 3a4eTHBIX eauuuI] (180 gacoB).

Y4eOHbIM MIIaHOM IPEAYCMOTPEHBI JIEKIUU (54 yac.), 1adopaTopHbie padOoThI
(54 gac.), camocTosiTennbHas pabota cryaeHTa (72 4dac., B ToM uucie 36 yac.Ha
MOATOTOBKY K dKk3aMmeHy). JlucnmmimHa «Du3ndeckue OCHOBBI DIICKTPOHUKIDY
BXOJUT B 0a30ByI0 YacTh IHMKJIA JUCIUIUIMH 00pa30BaTelbHONW MpPOrpaMMBbl,
peanusyercs Ha 2-M U 3-M Kypcax, B 4-M U 5-M ceMecTpax.

Heab — opMupoBanue y oOydaromuxcs MPEACTaBICHUN O Ha3HAYCHUH,
YCTPOMCTBE, KOHCTPYKTUBHO-TEXHOJOTMYECKHX OCOOCHHOCTSAX, CBOMCTBAX U
XapaKTEPUCTHKAX COBPEMEHHBIX DJIEKTPOHHBIX IPUOOPOB, GU3HUSCKUX PHHITAIIAX
X (PYHKITMOHMPOBAHUS, MPUOOPETECHUE HABBIKOB HMCIIOJIB30BAHMS SJICKTPOHHBIX
npubopoB Uit  00pabOTKH, YCWICHHS W  Pa3IMYHOTO MPeoOpa3oBaHUs
AIEKTPUUECKUX CHUTHAJOB; (OPMHUPOBAHHWE TMPEIACTABICHUS O JOCTHIKECHHUSIX
COBPEMEHHOU JJIEKTPOHUKHU.

3axayu:

e copmMupoBaTh TpenCTaBICHUE 00 YCTPOMCTBE PA3IMYHBIX SJIEKTPOHHBIX
pUOOPOB;

e copmMupoBaTh TMpEACTAaBICHHWE O CBOHMCTBaX W  XapaKTEPUCTHUKAX
Pa3TUYHBIX IJIEKTPOHHBIX TPUOOPOB;

e c(opMUpOBaTh HABBIKU UCTIOIH30BAHUS AIEKTPOHHBIX TPUOOPOB IS 1IeTIei
YCWICHHS 1 00paOOTKHU 3NEKTPUUECKUX CUTHAJIOB;

e chopMHUpOBaTh NPEACTABICHHE O COBPEMEHHBIX IpolOJieMax B 00JIaCTH
AJIEKTPOHUKH M IMYTSAX Pa3BUTHS JaHHOUW MPEIMETHON 00IaCTH.

JI1s1 yCTIETITHOTO M3YYCHHMSI JUCITUTUTHHBI « DU3HUECKUE OCHOBBI DJIEKTPOHUKI
CTYJIEHTHI JOJKHBI 3HATh MaTepuall KypcoB «MaTepHalibl SJIEeKTPOHHON TEXHUKNY,
«Obmas ¢uzuka». C npyroil cTopoHbl, «DU3HUECKHE OCHOBBI DJICKTPOHUKH

YacTUYHO Oasupyercs Ha wmatepuane kKypca «Dusmka MOIYIPOBOJHUKOB U



HHU3KOPAa3MEPHBIX CHCTEM», II03TOMY HOCJ'IeI[HI/Iﬁ II0 BO3MOXHOCTH JOJI2KCH

YUTATHCA KaK MOKHO paHbIIC. J_—[I/ICHI/IHJ'II/IHa SIBJISICTCS 0a30BOM JJIA ITOCJICAYOIICTO

M3ydeHUs Kypca « PU3NUeCKUe OCHOBBI JIEKTPOHUKID.

[Inanupyemble pe3yiabTaThl OOY4YEHHS IO JaHHOM JHUCUUILIMHE (3HAHUS,

YMCHHA, BJIaI[CHI/IH), COOTHCCCHHBIC C IINIAaHUPYCMbBIMH PC3YyJIbTaTaMHW OCBOCHUA

00pa30BaTENbHOM MPOTPAMMBI, XapaKTEPU3YIOT 3TaIbl (HOPMUPOBAHUS CIIETYIOIINUX

KOMIETEHIIUH (00IIeKyIbTypHBIe/ o01enpodeccuoHaibabie/ TPodecCHOHAIbHBIC

KOMIIETCHITUH (3JIEMEHThI KOMIIETCHITUI)):

Kon u Jrtanbl GOpMHPOBAHMA KOMIIETEHIMHU
(popmympoBka
KOMIIeTeHIIUH
OIIK-7, 3HaeT OCHOBHBIC 3aKOHOMEPHOCTH (POPMHUPOBAHUS OMHUYECKUX
CIOCOOHOCTh KOHTAaKTOB, 3JIEKTPOHHO-ABIPOYHBIX epexo/10B,
YUUTHIBATh HOBEPXHOCTHO-0AphEPHBIX CTPYKTYP, FE€TEPONEPEXO0B;
COBPEMEHHBIE ¢duznueckue IIPUHIUIIBI paboThI npuOopoB
TEHJCHIIMU Pa3BUTHUSA TBEPAOTEIBHOMN 3JIEKTPOHUKH;
ANEKTPOHUKH, KOHCTPYKTUBHBIE OCOOEHHOCTH  IOJIYIIPOBOJIHUKOBBIX
U3MEPUTEIIBHON u puOOpOB;
BBIUUCIIUTENIbHON OCHOBHbIE napameTpsl COBPEMEHHBIX
TEXHHUKH, HOJIyIIPOBOJIHUKOBBIX ITPUOOPOB;
MH(POPMAaLMOHHBIX KJIaCCU(UKALIMIO COBPEMEHHBIX JIEKTPOHHBIX MPHOOPOB
TEXHOJIOTUII B CBOEH NIEKTPOHUKM 110 MOIIHOCTH, YAaCTOTHOMY JUAala3oHy
npo¢ecCuOHAITBHON paboThI, MO HA3HAYCHHUIO;
NEeSITeIbHOCTH OCHOBHBIE  JJIEKTPUUYECKHE, OINTHYECKHE  CBOWCTBA
MOJIYTIPOBOTHUKOBBIX MaTepUajoB;
MEXaHHU3MBbl MPOTEKAHUS TOKA B 3JIEKTPOHHO-ABIPOYHBIX
nepexoaax u 6aprepax LoTTku;
COBPEMEHHbIE YCIOBHO-Tpauueckre 0003HAUYEHUs U
00J1aCTH IPUMEHEHHs! TPUOOPOB ANEKTPOHUKH.
Ymeer KaueCTBEHHO OOBSICHATD IPUHLIAI paboTHI

MOJYIPOBOJHUKOBOTO JMO0/a, OUMOJSAPHOTO U TOJEBOTrO
TpaH3UCTOpa, TAPUCTOPA IPUOOPOB ONTOIIEKTPOHUKH;

UCIMOJIb30BaTh CIEUUATM3UPOBAHHbIE 3HAHUS B OOJIACTH
COBPEMEHHOM JJIEKTPOHUKHU ISt obecrieueHus
TEXHOJOTUYECKOW pean3alid MaTepualioB U 3JIEMEHTOB
DIIEKTPOHHON TEXHUKH B MpHOOpaXx W TIEPCIIEKTUBHBIX
YCTPOMCTBAX JIEKTPOHUKH W HAHODJIEKTPOHHKH;

OIICHUBATh HOMHHAJBHBIE U MaKCUMAaIbHO-IOMyCTUMBIE
IIpeenbl npubopoB

napameTpoB COBPCMCHHBIX

SJICKTPOHUKMU.




Bnaneer

COBpPCMCHHBIMHA MECTOA4aMU KOJIMYCCTBCHHOI'O
(bopMyITUPOBAHUS U PELICHUS 33/1a4 B 00JIACTH JJIEKTPOHHKH;
COBPEMEHHBIMH METOJ[AMHU TIOMCKa, CaMOCTOSTEIBHOTO
U3y4YCHUS U aHAJIHM3a CIICIUAIbHON HAYYHOU M METOANYECKON
JUTEPATYPHI, CBSI3aHHOW C MpoOIeMaMu (PU3MYECKUX OCHOB
ANIEKTPOHUKHY;
COBpPCMCHHBIMHA METOd4aMH SKCIICPUMCHTAJIbHBIX
pubopoB

MHHOBAIMOHHOM 00OPYIOBaHUH BEIYLINX MPOU3BOIUTEICH.

UCCJIEIOBAHUM  CBOWCTB DJIEKTPOHUKUA  HA

OIIK-9,

CIIOCOOHOCTh
HCITOIb30BaTh HABBIKH
paboThI C
KOMITBIOTEPOM,
BIIAJICTh METOJaMHM
HH()OPMALIMOHHBIX
TEXHOJIOTHH,
cO0JII0JaTh OCHOBHBIE
TpeOoBaHUs
WH(OPMAITMOHHOU
0e3011aCHOCTH

3Haer

YCTPOMCTBO M MNPUHIUIB pabOThl NEPCOHAIBHOIO
KOMITbIOTEpA U NIepuEpUHBIX YCTPOICTB;

OCHOBHBIE CcHOCOOBI W  (opMaTel MpPEACTaBICHUS
MH(pOpPMaLIMU Pa3IMYHOIO BU/IA B BBIYUCIUTEIbHON TEXHUKE;

OCHOBHBIC DPa3HOBUAHOCTU M TNPUHLUMIBI  pabOThI
OIEPALIMOHHBIX CUCTEM;

OCHOBBI Pa0OTHI B OJTHOM U3 ITAKETOB MAaTEMaTHYECKOIO
MOJIETIMPOBAHU;

KyJIbTypy paOOTBl 3a KOMIBIOTEPOM M IPOCTEHUIIHE

MOHATHUS HHOOPMAITMOHHON 0€30aCHOCTH.

Ywmeer

[10JIb30BaThCS IEPCOHATIBHBIM KOMIIBIOTEPOM B 00bEME,
HEO0XO0IMMOM JJIsl IOBCEAHEBHOM JIESITEIILHOCTH U Y4EOBI;

MOJICOCMHATH Pa3InYHbIe TepuQepuitHble yCTPOHCTBA
¥ paboTaTh C HUMH,

0popMIIATH JIOKYMEHTHI,
HEOOXOUMBI ISl YCIIEIITHOTO OCBOCHHS JUCIUTUINH;

TEKCTOBBIE KOTOpBIE
MOJIb30BaThCs OAHMM M3 MAKETOB MAaTeMaTHYeCKOro
MOJICITUPOBAHMS;
coOuro1aTh TpeboBaHMs HH(YOPMAITMOHHON 0€30MaCHOCTH
U CIIEIUTH 32 COXPAHHOCTBIO JTUYHON HH(DOPMAIIUH.

Bnaneer

HaBBIKaMU HCII0JIb30BaHUs IEPCOHAIIBHOIO KOMIIBIOTEPA
U pecypcoB ceTu Internet mus penieHus pa3iavydHBIX 3ajad,
BO3HHKAIOIINX B X0J1€ MOBCEAHEBHOM €ATENILHOCTH, YU€OBl,
paboThI, OTIBIXA;

HaBbIKaMU pabOThl € pa3IMYHbIMU NepudepruitHBIMU
YCTPOMCTBAMM: IPUHTEPAMH, ckanepamu, MDY u np.;

npuemMamMu paboThl B  TEKCTOBBIX U TaOIMYHBIX
IIpOLIECCOpaxX Ha YPOBHE YBEPEHHOI'O TIOJIb30BATEIS;

IpUeMaMH  pPEUIeHHUs OCHOBHBIX  (PU3MUECKUX H
MaTeMaTUYeCKUX  3aJad B  OJHOM U3  IIAKETOB
MaTEMaTHYECKOT0 MOJIEINPOBAHUS;

HaBBIKaMH COOJTI0IeHUsI TH(GOPMAITMOHHON 0€3011aCHOCTH

u oOecreyeHrs COXPAaHHOCTU JHYHOM HHQOpMAMH TpU

pa60Te B MHOTI'OITOJIB30BATCJIIbCKUX CUCTEMAX.




|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Pazgen l. OCHOBbI OU3BUKU HOoJIYIIPOBO/JHHUKOB.
SJEKTPOHHO-ABIPOYHbLIX NMEPEXO/J. KOHTAKTHBIE SABJIEHUSL.
BAX IMOJA(24 / 4ac.)

Tema 1. OcHOBHbICE MNOJO0KCEHUA30HHON Teopun u  (usukH
noJynpoBoaHuKoB(8 / 4ac.)

DHepreTuyecKue 30HbI NOJYIPOBOAHUKOB. KOHIIEHTpalus HOCUTENEH 3apsaaa
B MOJTyTpoBoiHUKaX. COOCTBEHHBIC U PUMECHBIE TTOIYyIPOBOAHUKU. Juddy3us u
npeid HocuTenel 3apsaga B MOJyNpOBOAHUKAaX. DOTOINEKTPUUECKUE SIBICHUS.

OObeMHas 1 IIOBCPXHOCTHAA peKOM6I/IHaHI/II/I HOCHUTEIICH 3apsaa.

Tema 2. DJIeKTPOHHO-ABIPOYHBIN mepexod. KoHTakTHBIE SIBJICHHA.
(8_/ _uac.)

DJIEKTPOHHO-IBIPOYHBIN NEPEXO. TOKM U KOHIEHTpAUXs HOCUTEIIEH 3apsiia y
AJIEKTPOHHO-ABIPOYHOI0 Iepexona. Pacyer pe3koro M IUIaBHOIO 3JIEKTPOHHO-
JOBIPOYHOTO nepexonoB. bapsepHas emkocTs. OMuyeckuil nepexon. Ilepexonpl Tnma

METaJUI-MIOJIyITPOBOHUK. ['eTeponepexos.

Tema 3. ®usuyeckue mnpoueccbl B IMOJYNPOBOAHHUKOBBIX IHOJAX.
(8_/__waac.)

CrpykTypa nuoja. BonbT-amriepHasi XapakTepucTUKa auoja (KaueCTBEHHBIN
BBIBOJ). AHAJUTHYECKUIN BBIBOJ YPAaBHEHUS BOJIbT-aMIIEPHOU XapaKTEPUCTHKU
nuona. Pacuer pacnpenencHHs HCEOCHOBHBIX HOCHTENIEH 3apsjga B Oase.
['eHepalmoHHbIl U peKOMOMHAIIMOHHBIA TOKHU. [IpoGou B muomax. Ilporeccel B

auoaax mpu 0odbIIMX Tokax. [lepexoHbie mpoiecchl B AUOIAX.

Pazgen II. IMOAbI. BUITIOJISAPHBIE TPAH3UCTOPLI. ITIOJIEBBIE
TPAH3UCTOPLIL. I13C. (24/ _uac.)



Tema 4. Buabl auomos. IIpuHOMOBI PadoTHI, XAPAKTEPUCTHKH U
KOHCTPYKTHBHO-TEXHOJIOTHYECKHE 0CO0eHHOCTH. (8 / uac.)

Beimpsmutensasle auonbl.  WUmnynscHble  auonbel.  uonet  LoTTKw.
CBepxBbICOKOYACTOTHBIE aUOAbI. Ctabunutponsl. CtaOuctopbl. TyHHEIbHbIE

nuojsl. OOpaleHHble 110Abl. Bapukarsbl.

Tema 5. Bunoasipabie Tpan3uctopbl (8 / 4yac.)

CtpykTypa OMTOJISIPHBIX TPaH3UCTOPOB. CXEMBbI BKJIIOYEHUS TPAH3UCTOPOB.
Pacnipenenenne HocuTesnell 3apsoB B OUIOJSAPHBIX TpaH3UCTOpax. SIBiIeHUs B
TpaH3UCTOpax Npu OoJbluX Tokax. CTaTHyecKkue mapameTpbl U XapaKTEPUCTHUKHU.
[Ipo6oii TpaH3UCTOPOB. ManocurHajabHble MapaMeTpbl. DKBUBAJICHTHBIE CXEMBI.

Pexxumebl pa6OTBI TPpaH3UuCTOpA. Pexumel pa6OTI>I YCHIIUTCIIBHBIX KaCKaJ0B.

Tema 6. [TosieBble TpansucTopsl (8 /  wyac.)

[ToneBbie TPAaH3UCTOPHI C YIPABISAIOMINM MEPEX0A0M. BXOHbBIE U BBIXOAHBIE
XapaKkTepUCTUKUA  TIOJIEBBIX  TPAH3UCTOPOB C  YIPABIAIONIUM  IEPEXOJIOM.
OKBHUBAJICHTHBIE CXEMbl M YacCTOTHbIE CBOHCTBa. [loneBble TpaH3UCTOPHI C
M30JIMPOBAHHBIM 3aTBOPOM. BXOJ/IHbIE W BBIXOJIHBIE XAPAKTEPUCTUKHU TOJIEBBIX
TPAH3UCTOPOB C U30JIMPOBAHHBIM 3aTBOPOM. DKBUBAJIICHTHBIE CXEMbI U YaCTOTHBIC

CBOMCTBA.

Tema 7. IIpudopsl ¢ 3apsinoBoii cBsi3bio (8 /  4ac.)

[TomympoBoauukoBbie TpubOpsl ¢ 3apsaoBoit cBszpio (I13C). dusmyeckue
npuHIUIbL padoTsl. [Tapamerpsl mpubOopoB ¢ 3apsaoBoit cBs3bio. [13C MaTpuis.
Texnonorus wuzrotonenuss I[I3C wmarpun. CpaBuenne [I3C  wmatpun ¢
CMOSwmatpuniamu. FLASH nawmsite, crpykTtypa u npunnunsl padotsl. SLC, MLC,
TLCflash-mamsrs.



Pa3nen I11. HUHTEI'PAJIBHBIE MUKPOCXEMBI.
OIITODSJIEKTPOHHBIE IMPUBOPBLI. TEPMOJJIEKTPUYECKHUE
IMPUBOPLI (24 / uac.)

Tema 8. UnTerpaibubie MUKpocxeMbl (8 /  4ac.)

MUKpO3JIEKTpOHUKA U HAHOAIEKTPOHUKA. OCHOBHBIE PUHITUIIBI TTOCTPOCHUS
WHTETPATTBHBIX MHUKPOCXEM.JJIEMEHThl WHTETPATBHBIX MUKPOCXEM. AKTHUBHBIC U
MACCHBHBIC DJICMEHTHI. TEXHOJOTMHM W3TrOTOBICHHs. Texmpormecc. MeTosl
W30JSIIIUA U COCOUHEHUS SJIEMEHTOB WHTETPAIBHBIX MHUKpOCcXeM. [ mOpumHbIe

MHUKPOCXCMEI.

Tema 9. OnTo3/1eKTPOHHBIE MOJIYNPOBOIHUKOBBIE MPUGOPHI (8 / 4yac.)

Knaccudukanuss onTO3JEKTPOHHBIX  MpUOOpoB.  CBETOAMONBI, BUJBIL,
MaTepuabl TSt W3TOTOBJICHHUS. CeronuoaHoe OCBEIIICHHE,
CBEPXBAPKUECBETOANOABI.JIa3ephl. JlazepHble OB DOTOPE3UCTOPHI.

®doToANObI, pEKUMBI paOdO0THI, MpUMeHeHHe. OnTonapsl, BUJIbl, IPUMEHEHUE.

Tema 10. TepmodjiekTpuuyeckue W TaJbBAHOMATHHUTHbIE NPUOOPHI
(8 / uac.)

TepMope3ucTopsl  pa3aMYHbIX BHUAOB. TepMmoanekTpuyeckue 3(HPexTsl,
TEPMODJIEKTPUUYECKUE JJIEMEHTHI, TE€HEPATOPHL. JaTuuku Xomna.

MarauTope3ucTOopHl.

1. CTPYKTYPA U COJIEP’KAHUE NPAKTUUYECKOM YACTH
KYPCA

JlaGopaTopHubie padorsi (54/ gac.)

JlaGopaTopHnasi pabora Nel. BBenenne u o01umMii HHCTPYKTAXK 10 TEXHUKE
OesonmacHocTu. M3ydyeHune M KaJMOPOBKA IKCINEPUMEHTAJBHOM YCTAHOBKH

(4_/_ aac.)



1. [Ton6Gop ¥ M3ydeHHe TeOPEeTUUECKOTro Marepuasa (B T.4. JEKIIMOHHOTO) IO
TeMe JIabopaTOpHOU PabOTHI.

2. [locraHnoBka 3amay, ompeAesieHUE MOpsSAKa MPOBEACHHUS J1a0OopaTOPHOU
paboThI, BHIMOJIHCHNUE 33JaHUI TPAaKTUYECKOHN YacTH TabopaTopHO pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. opmMynupoBKa  OMHUCATEIBLHONM  4acTd, (OPMYyIHpPOBKA  BBIBOJOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopatopHOi pabOTHI: cIada KpPaTKOW TEOPUHU MO TeMe paboTHI,
OOBSCHEHHUE IKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, UX BO3MOXHOTO PACXOXKICHUS C

TEOpHUEH.

JlabopaTtopnasi padora Ne2. MH3ydeHme CBOWCTB P-n mepexoja.
BoinpsiMmuTe/ibHbIe repMaHieBble U KPeMHHeBbIE THOAbI (4 /  4ac.)

1. I[ToxGop ¥ M3ydeHHE TEOPETUIECKOTO MaTepuasa (B T.4. JJEKIIHOHHOTO) IO
TeMe JabopaTopHOIl pabOTHI.

2. [locranoBka 3amay, ompeAeNieHUE MOpSAKa MPOBEACHHUS J1a00paTOPHOU
paboThI, BHIOTHEHHE 3aJaHUI IPAKTUYECKOM YacTu JabopaTopHOIl paboTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPa(UKOB.

4, opmMynMpoBKa  OMHUCATENBLHONM  4acTH, (OPMYyIHpPOBKA  BBIBOJOB,
COCTaBJICHUE OTYETA.

5. 3amura abopaTopHO pabOTHI: cllaya KPaTKOM TEOpUM MO TeMe PadoTHI,
OOBSCHEHHE IKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, UX BO3MOXHOTO PACXOXKICHUS C

TEOpHUEH.

JlabopaTtopuass pabdora Ne3. WM3yuyeHme CBOMCTB pP-n  mnepexoja.
JleTeKTOpHbIe repMaHueBble H KpeMHHMeBbIe 1M0abI (4 _/ 4ac.)

1. ITonOop ¥ U3ydeHUe TEOPETUUECKOTO MaTepuaa (B T.4. JJEKIIMOHHOIO) IO
TeMe J1abopaTopHOI pabOTHI.

2. [loctaHoBKa 3ajay, OINpeeNeHHe NOpsAIKa MPOBEICHUS J1aOOpaTOPHOU

pabOTHI, BBHITTOJIHEHUE 3aJaHUI MTPAKTUIECKON YacTH Ja00paTOpHOM padOTHI.



3. O6paboTka pe3yJbTaTOB AKCIIEPUMEHTA, TIOCTPOCHUE TPAPUKOB.

4, @opMylIMpOBKA  OMHCATEIBLHOW  YacTH, (OPMYJIUPOBKA  BBIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3ammTa nabopatopHOi pabOTHI: cladya KpaTKOW TEOpUHU MO TeMe paboThl,
OOBSCHEHHE DKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, KX BO3MOXHOTO PACXOXKICHUS C

TEOPHUEN.

JlaGopaTtopnass paGora Ne4. H3yyeHue XapaKTePpUCTUK CBETOAUO/I0B
(4 / _ugac.)

1. Ilon6op ¥ u3ydyeHue TEOPETUUECKOro Marepuana (B T.4. JEKIMOHHOI0) 10
TeMe JIabopaTOpHOU pabOTHI.

2. IlocraHoBKa 3ajay, ONpeAesieHUuEe NOopsAKa MPOBEACHHUS J1abopaTOPHOU
paboThI, BHIMOTHEHHUE 3aJaHUI IPAKTUYECKOHN YacTh Jab0paTOpHOIl paboTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. opmynupoBKa  ONMUCATENBHONM  4acTd, (OpPMYyIHpPOBKA  BBIBOJOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopatopHOi pabOTHI: clada KpaTKOW TEOpUHU MO TeMe paboThI,
OOBSICHEHHE IKCIEPUMEHTAJIBHBIX PE3yTbTATOB, UX BO3MOXKHOTO PACXOXKICHUSA C

TEOPHUEN.

JlaGoparopHasi padora NeS. M3yueHne XapakTepuCTHK CTAOMJIUTPOHOB
(4 / _waac.)

1. [ToxGop ¥ M3ydeHHEe TEOPETUUECKOTO MaTepuasa (B T.4. JIEKIIMOHHOTO) IO
TeMe JIabopaTOpHOU PabOTHI.

2. [ToctanoBka 3amay, OMpesEICHHE TMOPSAIKA MPOBEICHUS J1aOOpaTOPHOM
paboThl, BHIMOJHEHUE 3aJJaHUM TPAKTUYECKON YacTH J1JAOOpaTOPHOM padOTHI.

3. O6paboTka pe3ysbTaTOB AKCIIEPUMEHTA, TIOCTPOCHUE TPaPUKOB.

4. opmynupoBKa  OMUCATENLHONM  4acTd, (OPMYIHUPOBKA  BBIBOJOB,

COCTAaBJICHUE OTUCTA.



5. 3amura abopaTopHOM pabOTHI: clladya KPaTKOM TEOpHUH IO TeMe PaboThI,
OOBSICHEHHE DKCIIEPUMEHTAIBHBIX PE3yJIbTATOB, UX BO3MOXKHOTO PACXOXKICHHS C

TEOPHUEN.

Jlabopatopnass padora Ne6. H3ydyenme XxapakTepucTHK (POTOAHONOB
(4 / _ugac.)

1. [TonGop ¥ U3ydeHUe TEOPETUUYECKOTO MaTepuala (B T.4. JIEKIIMOHHOIO) IO
TeMe J1abopaTopHOM padOTHI.

2. IlocraHoBKa 3ajay, oNpeAesieHHuEe NOopsAKa MPOBEACHHUS J1abopaTOPHOU
paboThl, BBINOJIHEHNUE 3aJaHUI PAKTUYECKOM YacTH 1abopaTOpHON pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. @opMylIMpOBKAa  OMNMCATEIBHOW  YacTH, (OPMYyJIUPOBKA  BBIBOJIOB,
COCTABJICHHE OTYETA.

5. 3amura 1abopaTopHOM pabOTHI: clladya KPaTKOM TEOpHUM MO TeMe PadoTHI,
OOBSICHEHHE HKCIEPUMEHTAIbHBIX PE3YJIbTAaTOB, UX BO3MOXKHOT'O PACXOXKICHUS C

TEOPHUEN.

JlaGoparopnass padora Ne7. H3yuyeHue XapaKTepUCTHK ONTONAP
(4 _/ 4ac.)

1. [ToxGop ¥ M3ydeHUe TEOPETUUYECKOTO MaTepuasa (B T.4. JIGKIIMOHHOTO) IO
TeMe JIabopaTOpHOU pabOTHI.

2. [ToctanoBka 3amay, OMpejeiCHHE TOpsAIKAa MPOBEICHUS J1aOOpaTOPHOM
paboThI, BHIOTHEHHE 3aJaHUI IPAKTUYECKOM YacTu JabopaTopHOIl paboTHI.

3. O6paboTka pe3yIbTaTOB AKCIIEPUMEHTA, TIOCTPOCHUE TPaPUKOB.

4. opmynupoBKa  ONMUCATENHHOM  YacTH, (OPMYyIHpPOBKA  BBIBOJOB,
COCTaBJICHUE OTYETA.

5. 3amura abopaTopHOM pabOTHI: clladya KPaTKOM TEOpUM IO TeMe PaboTHI,
OOBSCHEHHUE IKCIIEPUMEHTATIBHBIX PE3yJbTATOB, HX BO3MOXHOTO PACXOXKICHUS C

TEOpHUEH.



JlaGoparopnasi padora Ne§. U3yuyenue xapakrepuctuk CBY nuomos m
eTeKTOPHBIX 1008 (4 / w4ac.)

1. IToabop u u3ydeHue TEOPETHUECKOro Marepuana (B T.4. JEKIMOHHOT0) 10
TeMe JIabopaTOpHOU pabOTHI.

2. [locraHoBka 3amay, ompeAesieHUE MOpsSAKa MPOBEACHHUS J1abOopaTOPHOU
paloThl, BRIMOJIHEHUE 3aJaHII MPAKTUYECKON YacTH TabopaTopHO pabOTHI.

3. O6paboTka pe3yJbTaTOB IKCIIEPUMEHTA, IIOCTPOCHUE TPaPUKOB.

4. @opMyNIMpOBKa  OMHCATEIBHOW  YacTH, (POPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa 1a00paToOpHOl pabOTHI: cAaya KpaTKOH TEOPUHU IO TeMe padoThl,
OOBSICHEHHE IKCIEPUMEHTAIBHBIX PE3yIbTAaTOB, UX BO3MOXKHOTO PACXOXKICHUSA C

TEOpHUEH.

JlaGoparopHasi pabdora Ne9. UH3yueHHe XapaKTEepUCTHK TYHHeEJIbHbIX
monoB (4 / 4ac.)

1. ITogbop u u3ydeHne TEOPETHUECKOro MaTepuana (B T.4. JEKIMOHHOTO) 10
TeMe J1abopaTopHOIl pabOTHI.

2. [locranoBka 3amau, ompeAesieHHEe MOpsSAKa MPOBEICHHUS J1a0opaTOPHOU
paboThI, BHIMOTHEHHUE 3aJaHUI IPAKTUYECKOH YacTu JabopaTOpHOil paboTHI.

3. O06paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOSHHUE TPadUKOB.

4. @opMynMpOBKa  OMHCATEIBLHOW  YacTH, (POPMYIUPOBKA  BBHIBOJIOB,
COCTaBJICHUE OTYETA.

5. 3amuTa mabopatopHOM pabOTHI: clada KpaTKOW TEOpUU MO TeMe paboThI,
OOBSICHEHHE DKCIIEPUMEHTAJIBHBIX PE3yJTbTATOB, UX BO3MOXKHOTO PACXOXKICHUS C

TEOpHUEH.

JlabopaTopHasi padora Nel(. U3yyenue xapakTepucTUK TPAH3MCTOPA B
cxeme ¢ o0miei 0a3oii (4 / uac.)
1. I[TonOop ¥ U3ydeHUE TEOPETUUECKOTO MaTepuala (B T.4. JIEKIIMOHHOIO) IO

TeMe J1abopaTopHOI pabOTHI.



2. [TocTtaHOBKa 3ajmay, OMpeEACICHHE MOpsAKa MPOBEICHHS J1IAOOPATOPHOM
pa0oThI, BBITIOJIHEHHUE 3a/IaHUI MPAKTHUECKOW YacTH JIAOOPaTOPHON PaOOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. ®opMyIHpOBKa  OMHUCATEIbHOM  4YacTH, (OPMYJUPOBKA  BBIBOJIOB,
COCTaBJICHUE OTUETA.

5. 3ammuTa mabopatopHOi pabOTHI: cIada KpPaTKOW TEOPUHU MO TeMe paboTHI,
OO0BSICHEHUE DKCICPUMCHTAIBHBIX PE3yJIbTATOB, UX BO3MOXKHOI'O PACXOXKICHHS C

TEOPHUEN.

JlabopaTopnasi padora Nell. U3yyenne xapakTepuCTHK TPAH3MCTOPA B
cxeMe ¢ 00uM >mutTTepoM (4 /  4ac.)

1. [TonGop ¥ U3ydeHUe TEOPETUUECKOTO MaTepuala (B T.4. JIEKIIMOHHOIO) IO
TeMe JIabopaTOpHOU pabOTHI.

2. [locraHnoBka 3amay, ompeAeNieHuEe MOpsSAKa MPOBEICHHUS J1abOopaTOPHOU
paboThl, BHIMOJHEHUE 3aJJaHUN MTPAKTUYECKON YacTH JTaOOpaTOPHOM pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4. opmynupoBKa  OMUCATENBHOM  4acTd, (OPMYyIHUpPOBKA  BBIBOJOB,
COCTaBJICHHE OTYETA.

5. 3amura abopaTopHO pabOTHI: cllaya KPaTKOW TEOpHUM MO TeMe PadoThI,
OOBSCHEHHE IKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, MX BO3MOXHOTO PACXOXKICHUS C

TEOPHUEN.

JlaGopaTtopuass padora Nel2. MH3ydyeHue YCHJHUTEJIbHBIX CBOWCTB
OMIOJIAPHBIX TPAH3UCTOPOB (6 / uyac.)

1. [ToxGop ¥ M3ydeHUE TEOPETUUECKOTO MaTepuaia (B T.4. JIEKIIMOHHOTO) TIO
TeMe JIabopaTOpHOU PabOTHI.

2. IlocranoBka 3amay, ompeaeieHue TMopsJika MPOBEACHUS JaOOpaTOpPHOM
pabOTHI, BBHITOIHEHUE 3aJaHUI MMPAKTUICCKON YaCTH Ja00paTopHOit pabOTHI.

3. O6paboTka pe3ybTaTOB AKCIIEPUMEHTA, TIOCTPOCHUE TPAPUKOB.



4, ®opMyIMpOBKAa  OMHCATEIBLHOW  YacTH, (OPMYJIUPOBKA  BBHIBOJIOB,
COCTaBJICHHE OTYETA.

5. 3amuTa mabopatopHOi pabOTHI: cIada KpPaTKOW TEOPUHU MO TeMe paboTHI,
OOBSICHEHHE DKCIIEPUMEHTAJIBHBIX PE3yJIbTAaTOB, UX BO3MOYKHOTO PACXOXICHHUS C

TEOPHUEN.

JlaGoparopuass pa6ora Nel3. HcciaenoBaHue I0JIeBbIX TPAH3MCTOPOB
(4 / _ugac.)

1. [TonGop ¥ M3ydeHUEe TEOPETUUYECKOTO MaTepuala (B T.4. JIEKIIMOHHOIO) IO
TeMe J1abopaTopHOIl paboTHI.

2. [locranoBka 3amay, ompeAeNieHHuE MOpSAKa MPOBEACHHUS J1a0OopaTOPHOU
paboThI, BHIMOJHEHUE 3aJJaHUN MTPAKTUYECKON YacTH J1JaOOpaTOPHOM pabOTHI.

3. O6paboTKa pe3yabTaTOB IKCIIEPUMEHTA, TOCTPOCHHUE TPA(UKOB.

4, opmMynupoBKa  OMHUCATEIBHONM  4acTH, (OPMYIHpPOBKA  BBHIBOJOB,
COCTaBJICHHUE OTYETA.

5. 3amura 1abopaTopHOM pabOTHI: clladya KPaTKOM TEOpUH MO TeMe PadoTHI,
OOBSCHEHHUE IKCIIEPUMEHTATIBHBIX PE3yJbTAaTOB, KX BO3MOXHOTO PACXOXKICHUS C

TEOPHUEN.

1. YYEBHO-METOANMYECKOE OBECIHEYEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCSI

Y4yebHO-MeToAnUECKOe oOecrieueHue CaMOCTOSITEJIbHON paboThI
oOyvaromuxcs mno aucuuiuinHe «Ha3BaHume IUCHMIIIMHBD) TPEACTAaBICHO B
[Tpunoxenuu 1 u BKiItO4aeT B ceOs:

IUIaH-Tpa(UK BBIMOJIHEHUS] CAMOCTOSITENIbHOM pabOThI MO AUCLUUILIMHE, B TOM
qyclie IpUMEpPHbIE HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KaXKI0MY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUN Ui CaMOCTOSITENIbHOM paboThl OOYyYarOIIUXCS U
METOJIMYECKIE PEKOMEHIALINHU IO UX BBITIOJIHEHUIO;

TpeOOBaHMS K  TPEACTAaBICHHI0O M O(QOPMIICHHIO  pe3yJIbTaToB
CaMOCTOATENbHON pabOThI;

KPUTEPUH OLICHKH BBITIOJIHEHUSI CAMOCTOSITETLHOM PabOTHI.



IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

Ne KonTpoaupyemsbie Koabl 1 3Tansl OueHo4HbIe CpeAcTBa
n/m pa3sjesbl / TeMbl (GopMHUPOBAHNS | Texymmii KOHTPOJIb | MPOMEKYTOUH
AUCHUTLTUHBI KOMMeTEeH Ui as aTTecTanus
1 Paznen 1. OcHoBel pusuku | OIIK-7, | 3HAEeT JlaboparopHas 3a4er,
MOJTYITPOBOTHUKOB. OIIK-9 pa6ora (ITP-6) Bompockl 1-13
OIIEKTPOHHO-/ILIPO'IHEIX yMeeT JlaGoparopHas 3ayer,
nepexona. KoHtakTHbIe paGota (TTP-6) saianue,
sBieHust. BAX nuona —
Braneer | JlaGoparopnas 3ayer,
pa6ora (ITP-6) 3aJaHue,
T 1-2
2 | Pazmen II. {nonsr. OIIK-7, | 3Haer JlabopaTopHas 3a4er,
bunonspHeie OIIK-9 pabota (ITP-6) Borpock 13-20/
TpaH3uCTOpHL. [lonessie JK3aMEH,
tpan3uctopsl. [13C BOMpockl 21-25
yMeeT JlaGoparopHas 3a4eT/7K3aMeH
pa6ora (I1P-6) 3aJaHHKe,
tun 3-4
Biangeer | JlaboparopHas 3a4eT/9K3aMCH
pabora (ITP-6) 3aJaHKe,
tun 3-4
3 | Pazgen III. Unrerpansusie | OIIK-7, | 3Haer JlaboparopHas 9K3aMeEH,
MHUKPOCXEMBI. OIIK-9 pabora (ITP-6) BOIpOCHI 26-37
OnTo3eKTPOHHbIe yMeeT JlaGoparopHas 9K3aMeH,
pUOOPBHI. pa6ora (ITP-6) 3a/1aHue,
Tepmoanexrpuyeckue —
nprOOpE! Bnaneer | JlaGoparopHas 9K3aMeH,
pabora (ITP-6) 3aJlaHKe,
TN S

Tumnosbie KOHTPOJIBHBIC 3alaHN, MCTOAUYCCKUEC MAaTCPpUAJIbI, OIIPCACIIATOINC

MpOIIEAYPHI OLICHUBAHUS 3HAHUHN, YMEHUM U HABBIKOB U (UJIN) OTIbITA ACSITEILHOCTH,

a TakKe KPUTEPUU M TIOKa3aTeIu, HEOOXOIUMBbIC Il OLICHKW 3HAHUM, YMEHUH,

HABBIKOB M XapaKTEPU3YIOIIHUE ATarbl (OPMUPOBAHUS KOMIIETEHIIMNA B TIPOIIECCe

OCBOCHHMSI 00pa30BaTEIHLHON MPOTPaAMMBI, TIpeicTaBiIeHbI B [Ipuoxxenun 2.

V. CHUCOK YYEBHOM JIUTEPATYPbHI © TH®OPMAIMOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JMTEpaTypa

(anexmponmvie u nevammbvie uz0ams1)




1. CwmwupuoB IO.A., CokonoB C.B., Turop E.B. ®usuyeckue OCHOBBI
ANEKTPOHUKH. YueOHoe nocodue. CI10.: u3n-Bo «Jlanwy, 2013. — 560 c.
http://e.lanbook.com/books/element.php?pll_id=5856

2. Tommaue B.B., Ckpunauk @.B. ®usnueckre 0OCHOBBI 3JIEKTPOHUKH. Y UeOHOE
noco6ue. M.: Perynsapnas u xaoruueckas auHamuka, 2011. — 496 c.
http://www.iprbookshop.ru/16656

3. Urymnos JI.B., Koctionuna I'.I1. OcHOBBI MOTYTIPOBOAHUKOBOM 3JEKTPOHUKH:

YuebHoe nocodue. M.: I'opsiuas munus — Tenexom, 2011, 393 c.: ui.
http://lib.dvfu.ru:8080/lib/item?id=chamo:674377&theme=FEFU

JlonoiHMTE IbHAA JTUTEPATypa
(neuammvie u snexmporHHbie U30aHUs)

1. [Mamumora K.B. ®usuka noaynpoBogHUKOB. M.:DHeproaromusnar.,1985,
391c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:246339&theme=FEFU

2. bonu-bpyesnu B.JI., KanamnukoB C.I'. ®uszmka momxynpoBOAHHUKOB. M.:
Hayxka, 1990, 685 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:30032&theme=FEFU

3. Kupees I[1.C. ®usuka nonynpoBoguukoB. M. Beicias mkona 1975, 584 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:411006&theme=FEFU

4. TlpakTukyM MO TOJYIPOBOJHUKAM U TMOJYIPOBOJHUKOBBIM Tpubdopam. [lox
pen. llanumonoit K.B. M.: Dueproaromusznar, 1967, 483c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:245947 &theme=FEFU

5. Kyuuc E.B. Metonbl uccnenoanus 3¢gdexra Xomia. M.: CoBeTckoe paauo,
1974, 328c.

http://lib.dvfu.ru:8080/lib/item?id=chamo:669245&theme=FEFU

6. [laBmoB JLII. MeToasl wu3MepeHHs MapamMeTPOB MOIYIPOBOIHUKOBBIX
MarepuanoB. M.: Beiciias mkona, 1987, 239c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:412667&theme=FEFU

7.  bopmontoB E.H., beikanoposa I'.B., 'aBpunioB A.E. MonenupoBaHue 30HHOM
CTPYKTYpPBl TOJYIPOBOJHUKOB: Y4eOHOE TMocoOue MO0 JEKIMOHHOMY KypCy
"®uzuka noaynpoBoaHUKoB". — Boponex: WM3p-so BI'Y, 2003. - 33 c.
http://window.edu.ru/resource/241/40241

8. DOnexrponnble mpuOophl: YueObnuk s By3oB / Jlynun B.H., ABaeB H.A.,
Hemun B.IL u nop.; nox pexn. I'.I'. llumkuna. M.: Dueproatomusaar, 1989. 496 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:666585&theme=FEFU

9. Tpyrko A.®D. Meroasl pacuera TpaHzuctopoB. M.: Dueprus, 1971. 272 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:775566&theme=FEFU

10. bo6suieB FO.H. ®dusnueckne OCHOBBI AJEKTPOHUKH: YueOHOe mocobue. M.:
N31-B0 MOCKOBCKOTr0 TOCYIapCTBEHHOTO TOPHOTO yHUBEpcuteTa, 2005. 290 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:359536&theme=FEFU

Ilepeuyenn pecypcoB cetu «MAHTEpHED)


http://e.lanbook.com/books/element.php?pl1_id=5856
http://www.iprbookshop.ru/16656
http://lib.dvfu.ru:8080/lib/item?id=chamo:674377&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:246339&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:30032&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:411006&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:245947&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:669245&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:412667&theme=FEFU
http://window.edu.ru/resource/241/40241
http://lib.dvfu.ru:8080/lib/item?id=chamo:666585&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:775566&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:359536&theme=FEFU

1. ®enpepanbhsiii noptan «Poccuiickoe odpazoBanue» http://www.edu.ru/

2. ®epepanpHOe XpaHwmmie «EquHas Koymekius udpoBbIX 00pa3oBaTeIbHBIX
pecypcosy http://school-collection.edu.ru/

3. Teopermueckwe cBeaeHus 10 (pu3MKe U MOAPOOHBIE  pEIICHUS
JIEMOHCTPAIIMOHHBIX BApUAHTOB TECTOBBIX 3aJlaHWH, MPEICTABICHHBIX Ha CaiTe
PocakkpenarentcTBa (WwWw.fepo.ru)

4.  Poccuiickuii moptan «OTkpsiTOro oopazosanusi» http://www.openet.edu.ru

5. www.biblioclub.ru — DneKkTpoHHAas OoubmmoTeuHast cucrema
«YHuBepcuterckas OubimoTexa online».
6. www.iglib.ru — WHaTepHer-Oubmmoreka o00pa3oBaTeIbHBIX W3JaHUN, B

KOTOPBIN COOpaHbl ANIEKTPOHHbIE Y4E€OHUKH, CIIPABOYHBIC 1 YU€OHBIE TOCOOUS
7. www.affp.mics.msu.su

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrpaMMHOT0 o0ecreyeHust
[Ipu ocymecTBieHnH 00pa30BaTENBHOTO TMpolecca IO  JUCIUIUIMHE
UCIIOJB3YyeTCsl 00Iee MNPOrpaMMHOE OOECIEUEHHE KOMIBIOTEPHBIX YUYEOHBIX
kiaaccoB (OC cemeiictea Windows, maketr MicrosoftOffice u mp.), a Takke
CHCIMAU3UPOBAHHOE TporpaMMHoe oOecriedenne (diod*.exe), HamucaHHOE Ha
sa3pike  Basic, s ympaBieHuss pa0OTOM aBTOMATHU3UPOBAHHBIX YCTAHOBOK,

MIPUMEHSEMBIX B MPOIIECCE MPOBECHUS Ja00PATOPHBIX 3aHATUH.

VI.METOANYECKHUE YKA3ZAHUSA 10O OCBOEHUIO JUCHUIIJINHBI

B nponecce 00ydeHHsI CTYIEHT [OJDKEH HE TOJbKO OCBOMTH Y4YeOHYIO
IporpaMMy, HO U PUOOPECTH HaBBIKUA CAMOCTOATEIHHOU paboThl. CTYACHT TOJDKEH
YMETb IJIAHUPOBAThH U BHINIOJIHATH CBOIO Pa0OTYy. Y I€IbHBIA BEC CAMOCTOATEIbHON
paboTbl 00BIUHO cocTaBisier o BpeMeHu 30% OT BCEro BpEeMEHU H3y4aeMoro
[UKJIa. DTO OTpakeHO B Y4YeOHBIX IUIaHaX W Tpadukax ydeOHOro mpoiecca, ¢
KOTOPBIM KaKJbI CTYJEHT MOKET O3HAKOMUTHCS Y MPENoAaBaTess AUCIUILITNHBI
uu Ha Kadenpe.

['maBHOE B mepuo 00y4eHHsI CBOEH CEIMaTIbHOCTH — 3TO HAYYUTHCSA METOaM

CaMOCTOATCIIbBHOTI'O YMCTBCHHOI'O TpyAdad, CO3HATCIIbHO pa3BUBATh CBOU TBOPYCCKHUC


http://www.edu.ru/
http://school-collection.edu.ru/
http://www.fepo.ru/

CIIOCOOHOCTM W OBJIaJIeBaTh HAaBbIKAMM TBOpUYeckol paboTel. g 3Toro
HEO0OXOAMMO CTPOro COONMIOAATh NTUCUUILTMHY Y4eObl U TOBEACHHUS.

Kaxxnomy CTyneHTy cleqyeT COCTaBJSATh €KEHEIEIbHBII M CEMECTPOBBIN
TIaHbl paboThI, a TaKXkKe TUIAaH Ha Kaxabld pabouuii neHb. C Bedepa Bcerja Hajlo
pacnpenenats padoTy Ha CIEAYIOUIUH 1eHb. B KOHIE KaXKI0T0 THS 1[e71eco00pa3Ho
NOJIBOAUTH WTOT pPabOThI: THIATENBHO TMPOBEPUTH, BCE JIM BBIIOJHEHO IIO
HAMEUEHHOMY IIJIaHy, HE ObUIO JIM KaKUX-JTUOO OTCTYIUICHUH, a €cii ObUIM, IO
KAaKOM IPUYMHE 3TO npou3onuio. Hy:)KHO OCylmecTBIATE CAMOKOHTPOJIb, KOTOPBIN
SBIIIETCS HEOOXOIUMBIM YCIOBHEMKAKYCHEIIHON y4yeObl, TaKk U MOCIEIyIoIIen
paboThl. Ecam 4TO-TO OCTanoch HEBBIIOJHEHHBIM, HEOOXOIUMO M3BICKAaTh BpeMs
JUTS 3aBEPUICHUS ATOM YacTH pabOThl, HE YMEHbILAsi 00beMa HEIEIbHOTO TIJIaHa.

OpraHu3anus AesITeIbHOCTU CTYICHTA.

Jlexyus. Hanncanve KOHCIEKTA JIEKIUM: KPaTKO, CXEMaTHUYHO, MOCJIEI0BATEIbHO
(UKCUpPOBATh OCHOBHBIE TOJOKEHHS, BBIBOABI, (POPMYIUPOBKH, OOOOILIEHHUS;
MIOMEYaTh BaXXHBIE MBICIIH, BBIIEIATH KIIIOUEBBIE CIIOBA, TepMHUHBL. [IpoBepka
TEPMHUHOB, TOHATHN TMPOU3BOJUTCS C TOMOIIBIO SHIMKIONECANN, CIIOBapeH,
CIPAaBOYHUKOB C BBIIMCHIBAHUEM TOJIKOBaHUH B TeTpab. Heo6xoanumMo 06003HauNTh
BOIIPOCHI, TEPMHUHBI, MaTepuall, KOTOPbIA BBI3BIBAET TPYAHOCTH, MOMETHTh M
MOMNBITAThCA HAWUTH OTBET B PEKOMEHAYeMOM Juteparype. Toibko eciu
CaMOCTOSITENILHO HE yJaeTcsl pa3o0parbcs B MaTepuane, HE0O0X0AUMO
chopMyIMpOBaTh BOMPOC M 3aJaTh MPENOJaBaTesll0 Ha KOHCYJIbTallUH, Ha
MPaKTUYECKUX paboTax.

Marepuan nexuuidi HeoOXOAMMO 3aKpEIUIATh CaMOCTOSTEeNbHO. B mepByro
ouepesib, Ha CIEAYIOIIMA JeHb HEOOXOAUMO elie pa3 mpopadboraTh maTepuan
nexuud. [TpakTuka mokassIBaeT, 4YTO €CJIM HE CIIENaTh 3TOr0 B TEUEHHUE ABYX-TPEX
JTHEM, To OoJIbIIIasl YyacTh MaTepuaia 3adyaercs. B manpHeiem npoiecce 3a0bIBaHUS
UAeT 1o 3KcroHeHTe. [Ipu u3ydyeHum martepuaia 00s3aTENbHO HCIOIb30BaHUE
YU4EOHHMKOB U JApPYruxX MarepuasioB 1o jaucuuiuinHe. HeoOxomumo HaiTu
KOHTPOJIbHBIE BOMPOCHI 10 COOTBETCTBYIOIIEH TeMe, OTBETUTh HAa HUX. B ciyuae,

€CJIN 110 TEMC €CTh 3aaa4u, TO UX HGO6XOI[I/IMO pCUINTb U CBCPUTH C IIPaBUJIbHBIMHA



BapuaHTaMU OTBETOB (Mpu Hanuuuu). B ciydae 3arpyaHeHuil HeoOX0aAUMO
MIPOKOHCYJIbTUPOBATHCA Y MIPEMOAABATEIIA.

Bo Bcex pa3nmMuHBIX CUTyalHsX, MPUBOISAIIUX K OUIMOOYHBIM JIEHCTBUSM,
HEKOPPEKTHBIM BBIBOJIaM W/WJIM OTBETaM HEOOXOAUMO MpOaHAIU3UPOBATh
NPUYUHBI, TpuBeaIHe K omuOkaMm. Pabota Hax ommOkaMu SBISETCS OJHUM U3
YCIIOBHM TpOLiEcCa COBEPIICHCTBOBAHMS 3HAHUM M HABBIKOB, a CIIEJOBATENBHO,

yCHenHon yueObl 1 paboThl.

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIHEYEHHUE
JUCHUTUIMHBI

JIeKIIMOHHBIE 3aHATHSA TMPOBOAATCA B CTAHAAPTHBIX JIEKIIMOHHBIX ayTUTOPHUSIX
nabopatopHoro kopmyca (kopryc L). JlaGoparopHbie paOOThI MPOBOIATCS B
CHEeLMATN3UPOBAHHOM naboparopuu (xopmyc L), OCHAILEHHOU
aBTOMATU3UPOBAHHBIMU JIA0OPATOPHBIMUA YCTAaHOBKaMH (4 IIT.), MO3BOJIAIOIIMMHU
uccienoBatb BAX  NOJIyNpOBOJHMKOBBIX ~ HPUOOPOB  MpU  Pa3IUUYHBIX
TEMIEpaTypax, a TaKkKe APYTUM HEOOXOJMMBIM OCHOBHBIM U BCIIOMOTATEIbHBIM

000pyI0BaHUEM: MEPCOHATILHBIMU KOMITbIOTEpaMU (4 11IT.), NassIbHUKaMH (4 1IT.).
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IInan-rpa¢guk BHINOJIHEHHUSA CAMOCTOATEIbHONH PadoThI MO IMCHMILINHE

Ne | Jara/cpokm Bua camocrositeibHOM padoThI IIpumepubie | Popma
n/n | BHINOJHEHHUS HOPMBI KOHTPOJIA
BpeMeHH Ha
BBINOJTHEHH
1 1-2 menenu 4- | [ToaroroBka oTyeTa 1mo aadbopaTopHO 2 yac. amnmra
ro ceMecTpa pabore 1 oTyera
2 3-5 nepenu 4- | [loaroroBka otyeTa 1o Ja0OpaTOPHOU 3 4ac. amnmra
ro ceMecTpa paborte 2 oTyera
3 6-8 nenenu 4- | [loaroroBka otyeTa 1o Ja0OpaTOPHOU 3 yac. amnmra
ro ceMecTpa pabore 3 oTyera
4 9-10 genenu IToaroroBka otyera 1o gadbopaTopHOI 3 yac. ammra
4-ro cemectpa | pabote 4 oTyeTa
5 11-13 wegenmu | [oaroroBka oTyeTa 1mo gadbopaTopHOI 2 yac. ammra
4-ro cemectpa | pabote 5 oTuera
6 14-16 negenmu | [ToaroroBka otyera 1mo aadbopaTopHOI 3 yac. amura
4-ro cemecTpa | padote 6 oTuera
7 17-18 venenmu | IlogroroBka otyeTa 1o JiabopaTopHOU 3 gac. 3amura
4-ro cemecTpa | pabote 7 oTyera
8 1-3 menenu 5- | IlogroroBka oryeTa 1o J1abopaTopHOU 3 gac. 3amura
r'o ceMecTpa pabote 8 oTyera
9 4-6 nenemu 5- | [loarotoBka otdera 1o J1ab0paTopHOi 2 Jac. 3amura
r'o ceMecTpa pabote 9 oTyera
10 | 7-9 megenu 5- | IlogroroBka oT4eTa 1o J1aOOpaTOPHOU 3 gac. 3amura
r'o ceMecTpa pabore 10 oTyera
11 | 10-12 venenu | ITogroroBka oT4eTa o 1aOOpaTOpHOU 3 gac. 3amura
5-ro ceMecTpa | pabote 11 oTyeTa
12 | 13-15 wenenmu | IlogroroBka oTdeTa 1o 1aOOpaTOpHOU 3 gac. 3ammTa
5-ro ceMecTpa | pabote 12 oTyeTa
13 | 16-18 megenu | [logroroBka or4eTa o 1aOOpaTOpHOU 39 uac. 3amura
5-ro cemecTpa | pabote 13 oTyeTa
IToaroToBKa K 3K3aMEHY
Hroro 72 4ac.

XapakTepucTHKA 3aJaHUH VISl CAMOCTOATEILHON PadoThl 00y4aloIUXCHa U

METOAUYECCKHUEC PCKOMCHAAIIMHA 1TI0 UX BBIIMMOJIHCHHUIO

3agaHusl 1 METOJUYECKHE PEKOMEHJAIMHU JJIsI CaMOCTOSITEILHON pPabOThI

00ecreynBaT MOATOTOBKY OTYETOB K JsabopatopHbiM pabotam. Mx momHOe

coep>KaHUE MPUBEJICHO B MPOrpaMME U METOAUYECKUX YKa3aHUsAX. MeToanueckue

yKazaHusi K JlabopaTOpHbIM paboTaM B 3JIEKTPOHHOM BHae OepyTcs Yy

MMpCroaaBaTcCIiAd.




TpeOoBaHus K nMpeacTaBjJieHUI0 1 0QPOPMIICHUIO Pe3yJIbTATOB
CaAaMOCTOAATEJILHOM PadOThI

Pe3ynbrarhl camocTosTensHOM paboThl OTPaXKAOTCS B MUCHbMEHHBIX paboTax
(oTyeTax 1o JTabOPATOPHBIM paboTaMm).
K mpencraBneHnio u 0GOpMIICHHIO OTYETOB MO J1abOpaTOpHBIM padoTam

IPEIBSABISIOTCS ClIEAYyIOINe TPeOOBaHMUS.

Crpykrypa oTdeTa 1o JgabopatopHoit padbore

Otyersl 1O a0OpPATOPHBIM paboTaM TNPENCTABIAIOTCS B AJICKTPOHHOU
dopme, TOArOTOBIICHHBIE KaK TEKCTOBBIE IOKYMEHTHI B pegakTope MSWord.

Otuet no paboTte M0JKEH ObITh 0000IIAIOIIUM IOKYMEHTOM, BKIIFOUATh BCIO
HH(OPMAITUIO TI0 BBITOTHCHUIO 33JJaHUi, B TOM YHCJIE TTOCTPOSHHBIC TUArPaMMBbl,
TAOJIMIIBI, TPUIOKCHHS, CIIMCOK JINTEPATypbl W/WIM pacueThbl, COIPOBOXKIAs
HEOOXOIMMBIMU TOSCHEHUSIMU U WUTIOCTPALUSIMU B BHUJIE CXEM, DKPaHHBIX (HopM
(«CKpPUHIIIOTOBY) U T.I.

CTpykTypHO OTYeT 1O jabopaTopHOil padoTe, KaK TEKCTOBBIM JOKYMEHT,
COCTOMT U3 CIEAYIOIINX YACTEHU:

e TuTynbHBIA TUCT—OOs3aTENIbHAS KOMIIOHEHTA OT4YeTa, MepBas CTPaHUIIA
otuyeTra, 0OPMIISIETCS 10 MPUHATOMN ISt TaOOPaTOPHBIX PadOT hopMme (TUTYIHHBIH
JUCT OTyYeTa JOJHKEH pa3MelaThCsi He OTAeNbHO, a B oOmeM (aitne, Tre
MIPEICTABIICH TEKCT OTYETA);

e lcxonHbpIe MaHHBIC K BBITIOJHEHUIO 3aJlaHN—00s3aTeIbHas KOMIIOHCHTA
OTuYeTa, HAUMHAETCS C HOBOM CTPAHUIIbI, COJEPKAT YKAa3aHUE BapUaHTA, TEMY, TIJIaH
paboThI U T.11.);

e OCHOBHasl YacThb— MaTEpHaJIbl BBITTOJIHCHHS 3a/JaHUi, pa30MBACTCS I10
pyOpuKaM, COOTBETCTBYIOIIUX 3aJaHUSM PalbOThI, C UEPAPXUUECKON CTPYKTYpOil:

pa3aensl — NoAPa3AeIbl — MyHKThI — MOJIMYHKTHI U T.]I.



PexoMeHtyeTcss B OCHOBHOM YacTH OTYE€Ta 3arojOoBKH PyOpHK (MOAPYOPHK)
JaBaTh, WCXOOd W3 (QOPMYIUPOBOK 3amaHui, B ¢GoOpMe OTTIaroJIbHBIX
CYIIIECTBUTEILHBIX;

¢ BriBogpi— oOs3aTenbHAs KOMIIOHEHTa OTYETa, COACPKHUT 00O0OIIaroIIne
BBIBO/IBI 11O paboTe (KaKue 3a/a4u pelIeHbl, OIICHKA Pe3yIhTaTOB, YTO OCBOCHO IPHU
BBIIIOJIHEHUU PaOOTHI);

e Cnucok IuTepaTypbl— oOs3aTeNnbHAs KOMIIOHEHTa OT4YeTa, C HOBOM
CTPaHUIIBI, COJCPKUT CIMCOK HCTOYHHMKOB, WCIOJIH30BAHHBIX IPHU BBITTOJHECHUH
paboThI, BKIIOYAs OJIEKTPOHHBIE HWCTOYHHKH (CIIHCOK HYMEPOBAHHBIA, B
COOTBETCTBHH C MMPaBUIIaMU OMMCaHusi oubauorpadun);

o [Ipunoxenus— HeoOs3aTeNbHAS KOMIIOHCHTA OTYETa, C HOBOW CTPAHUIIBI,
COJIEPKUT JOIMOJHUTEIbHBIE MaTepraibl K OCHOBHOW YacTH OTYeTa. 37eCh MOTYT
HAXOJIUThCSA, HAMpPHUMEpP, CIPABOYHBIE JaHHBIE TI0 HCIIOJIB3YEMbIM MPUOOpaM,
ayieMeHTaM, MatepuaiaM. [IpunoxkeHus MOTYT MPUBOJAUTHCS C LEIbI0 YIIPOCTUTH
CBEPKY JKCIIEPUMEHTAIBHO IOJIYYEHHBIX PE3YIhTATOB CO CIPABOYHBIMUA HJIU C

CJIbIO CPAaBHCHUA.

Odopmienue oTyeTa 1o J1abopaTopHOU padboTe

JlaGopatopHass paboTa OTHOCUTCSI K KaT€rOpUU «IHChbMEHHas paboTay,
odopmIsieTcs o nmpaBuiiaM 0popMIIEHUS MUCbMEHHBIX padoT cryaeHTamu J[BOY.

Heo6xoaumo o0patuth BHUMaHUE Ha CIEAYIOLIME acleKThl B 0(hOpPMIICHUH
OTYETOB PadOT:

- Habop TEKCTa,

- CTPYKTYpUPOBaHUE PabOTHI;

- odopMmIIeHHE 3aroJOBKOB BCEX BHJIOB (pyOpHK-TIOAPYOPUK-TTYHKTOB-
MOJAIYHKTOB, PUCYHKOB, TaOJIUL, NPUIIOKEHUI );

- odopMIIeHHE TIEPEUHCIICHNI (CITUCKOB ¢ HyMepaIuei min MapKUpOBKOK );

- odopmiieHrEe TabIHIL;

- odopmiileHne wuTIOCTpauii (rpaduku, pucyHku, (ororpaduu, CXembl,

«CKPHUHILOTHI»);



- Habop u opopmIIeHHE MAaTEeMAaTUYECKUX BhIpaxeHun (popmymn);
- odopMiieHHe CIHUCKOB JUTepaTyphbl (OuOIHOrpaduyecKrux OMUCAHUM) U

CCBIJIOK Ha UCTOYHUKH, IUTUPOBAHUA.

Habop Tekcra

HaGop Tekcra ocymiecTBisieTcs Ha KOMIBIOTEPE, B COOTBETCTBUU CO
CJIEIYIOLIMMU TPEOOBAHUSIMU:

® [ieuaTh — Ha OJJHOM CTOpPOHE JIHcTa O6emoit Oymaru popmara A4 (pasmep 210
Ha 297 MM.);

® HHTEPBaJ MEXCTPOUYHBINA — MOTYTOPHBIIA;

o mpudt — TimesNewRoman;

e pazmep mpudprta —14 nr., B TOM UHKCIEe B 3arojoBkax (B TaOmuIax
nomyckaercs 10-12 mr.);

® BBIPAaBHUBAHHE TEKCTA — IO IIUPUHEY;

® TI0JIsI CTpaHUIIBI — JieBoe — 25-30 mm., ipaBoe — 10 MM., BepxXHee U HIDKHEE
—20 MMm.;

® HyMepalus CTPaHHI] — B TPABOM HUYKHEM YTIIy CTPAHUIIBI (I CTPAHUIL C
KHIDKHOW OpUEHTAITNEH ), CKBO3HAs, OT TUTYJIBHOTO JINCTA 10 TIOCTEAHEH CTPaHHIIBI,
apaOckumu nudpamu (MepBoi CTPaHUIICH CYUTACTCS TUTYIIBHBIN JUCT, HA KOTOPOM
HOMED HE CTABUTHCS, HA CIAEAYIOIIEH CTpaHule IpocTaBisieTca uudpa «2» u 1. 1.).

® PEXUM aBTOMATHYECKOrO MEpPEeHOCca CJIOB, 32 UCKIIOYEHUEM TUTYJIHHOTO
JUCTa W 3arojlOBKOB BCEX YpPOBHEW (MEpEeHOC CJOB IS OTIEIBHOro ab3aia
omokupyeTtcs cpeactBamu MSWord ¢ momonisio koManasl «@opmaty — ad3arl mpu
BBIOOPE OMIINH «3aMPETUTh ABTOMATUYECKUM MTEPEHOC CIIOBY).

Ecnu pucynok wim Tabnuna pasMenieHsl Ha Jucte popmata 6ombine A4, ux
CIIeyeT YYHMTHIBaTh, KaK OAHY CTpaHuily. HoMep CTpaHUIIBI B ATHX CiIydasx
JIOTYCKAeTCs HE MPOCTABJIATh.

Crmcok IMTepaTyphl H BCE TIPHIIOKCHHS BKITFOYAIOTCS B OOIIYIO B CKBO3HYIO

HYMEPALMIO CTPAHMI] pAOOTHI.



Pexomenpanuu no opopmMiieHuIo rpauyeckoro Marepuania,

IMOJIYUCHHOI'O C 3KpPAaHOB B BUAC KCKPHUHIIOTOB»

['padmyeckue Komuu SKpaHa («CKPUHIIOTHI»), OTpaXkarollue Trpaduku,
IarpaMMbl  MOJIEJIEH, CXEMBbI, JKpaHHble (GOPMBI M T.I. JOJKHBI OTBEYaTh
TpeOOBaHUSIM BU3YaJIbHOW HAIJIAJHOCTA TMPEACTABICHUS WLIIOCTPATUBHOTO
MaTepuajga Kak Mo pa3MepaMm rpapuueckux OOBEKTOB, TaK M pa3periaromien
CIIOCOOHOCTH OTOOpaKEHUsI TEKCTOB, IIBETOBOMY O(POPMIICHHIO U IPYTUM BaXKHBIM
MOJIb30BATEIHCKUM MTapaMeTPaM.

PexkoMeHnayeTcs B cpejie MPOrpaMMHOI0 IPUJIOKEHUSI HACTPOUTD «3KpaH» Ha
napaMeTpbl MacliTabUpOBaHMSI U pa3MEIICHHUsS CHUMAaeMbIX JI1 WUIIOCTpalUu
00BekTOoB. [Ipu 3TOM HE0OX0MUMO YOPaTh «JIMIIHKE» OKHA, KOMAaH/IbI, BBIICTICHHS
OOBEKTOB U T. II.

B nmepeHeceHHBIX B OTYET «CKPHUHIIOTAX» PEKOMEHIYETCS «Cpe3aTh»
HEHY)XKHbIE 00JacTH, TMyTeM pEJaKTUPOBAaHUSA «U300paXeHHi», a MpH
HEOOXOJMMOCTH OTMAcUITaOMPOBAaTh WX JUUIS 3aMOJIHEHUS CTPAaHULBI OTYETa «I10
HIMPUHEY.

«CKpHUHILOTBI» B OTUeTe O(QOPMIISIIOTCS KaK PUCYHKH, C 3arojoBKamH,
MOMEIIAEMBIMA HUXE OOJIACTH PUCYHKOB, a B TEKCTE JOJDKHBI ObITh CCHUIKH Ha

YKa3aHHbIE PUCYHKH.

Kpurepuu onieHk# BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

OueHuBaHue 1a0OPaTOPHBIX padOT MPOBOJUTCS MO KPUTEPHUSIM:

- TIOJIHOTA ¥ KaYE€CTBO BBINOJHEHHBIX 3a/1aHUN;

- BJIQJICHUE METOJaMU U TMpPUEMaMH KOMIIBIOTEPHOIO MOJEIUPOBAHUS B
UCCJENYEMBIX BONPOCAX, INPUMEHEHHE CIEHUAIM3UPOBAHHBIX MPOrPAMMHBIX
CPEICTB;

- KadecTBO O(OpMIIEHHS OTYeTa, MCIOJIb30BAHME NPABUJI M CTAaHIApTOB

O(IJOPMJIGHI/IH TCKCTOBLIX U JJICKTPOHHBIX JTOKYMCHTOB,



- HUCIOJIb30BaHUE [AHHBIX OTEUECTBEHHOW M 3apyOexHOW JIMTEpaTyphl,
UCTOYHUKOB ceTu VHTepHEeT, MHPpOpMaul HOPMAaTUBHO-IIPABOBOIO XapakTepa U
IIEPEOBOM NIPAKTHUKY;

- OTCYTCTBHUC q)aKTH‘leCKI/IX OIHI/I6OK, CBJ3aHHBIX C IIOHHMMAaHHUCM HpO6HeMBI.
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MMacnopt ®OC

Koa n Jrtanbl GOPMUPOBAHUA KOMIETEHIMH
(popmymposka
KOMIeTeHIIUH
OIIK-7, 3Haer OCHOBHBIE 3aKOHOMEPHOCTH (OPMHPOBAHUS OMHUYECKUX
CIIOCOOHOCTh KOHTAaKTOB, AIIEKTPOHHO-IBIPOYHBIX Hepexo/I0B,
YYUTHIBATh MOBEPXHOCTHO-0apBEPHBIX CTPYKTYP, FETEPOIIEPEXO/IOB;
COBPEMEHHBIE dusnueckue IPUHLIMIIBI paboThI npuOopoB
TEHJICHIMN Pa3BUTHA TBEPAOTEIBHOM IIEKTPOHUKH,
AIIEKTPOHHUKH, KOHCTPYKTUBHBIE OCOOCHHOCTH  ITOJYHPOBOJIHUKOBBIX
U3MEPUTETBHON " npudopoB;
BBIYHCIIUTEIILHON OCHOBHBIE napameTpsbl COBPEMEHHBIX
TEXHHUKH, MOJTYITPOBOTHUKOBBIX ITPHOOPOB;
WH(POPMAIMOHHBIX KJIacCU(UKALIMIO COBPEMEHHBIX JJIEKTPOHHBIX MPUOOPOB
TEXHOJIOTUH B CBOEH DJIEKTPOHUKM MO0 MOIIHOCTH, YAaCTOTHOMY JHAara3oHy
npoeCCHOHATBLHON paboThI, 0 HA3HAYCHUIO;
JEATeILHOCTH OCHOBHBIC  JJIEKTPUYECKHE, ONTHYECKHE CBOMCTBA
HOJIYTIPOBOTHUKOBBIX MAaTEPHAJIOB;
MEXaHHU3MBI MPOTEKAHUSI TOKA B AJIEKTPOHHO-IBIPOYHBIX
nepexonax u 6appepax LLlorTky;
COBpPEMEHHBIE YCIIOBHO-Tpauueckue 0003HAYCHUS U
00J1aCTH IPUMEHEHUSI TPHOOPOB AIMEKTPOHUKH.
Ymeer Ka4eCTBEHHO OOBSICHATD HPUHIHIT paboTHI
MOJYIIPOBOJTHUKOBOTO JMO0/a, OUIMOJSPHOTO M MOJEBOTO
TPaH3HUCTOPA, TAPUCTOPA TIPUOOPOB ONTOIIEKTPOHUKH;
UCTIOJIB30BaTh CIEIUAN3MPOBAaHHBIE 3HAHUS B OOJIACTH
COBPEMEHHOM AIEKTPOHUKHU JUIst obecrieueHus
TEXHOJIOTUYECKON peanu3alii MaTepUualioB M SJIEMEHTOB
AJIEKTPOHHOM TEXHUKM B MpHOOpaXx W MNEPCHEKTHUBHBIX
YCTPOMCTBAX 3JEKTPOHUKH U HAHOAJIEKTPOHUKH;
OLIEHUBaTh HOMHMHAJbHBIE U MaKCHUMAaJbHO-JOMYyCTUMbBIE
npeensl napamMeTpoB COBPEMEHHBIX npubopoB
DIIEKTPOHUKH.
Brnaneer COBPEMEHHBIMU MeTOoZaMU KOJINYECTBEHHOT O

(bopMyITUPOBAaHUS U PELICHUS 33/1a4 B 00JIACTH JIEKTPOHUKH;

COBPEMEHHBIMH METOJaMH TIOMCKAa, CaMOCTOSTEIBHOTO
M3YUYCHUS U aHAJIN3a CIIENUATIBHOW HAYYHOW U METOAUYECKOM
JUTEPATYPHI, CBSI3aHHON ¢ MpobdieMaMu (PU3HUECKUX OCHOB

AIIEKTPOHUKHU;
COBPEMEHHBIMH METOJIaMu HKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUI  CBOMCTB  HPUOOPOB  3JEKTPOHUKH  Ha

WHHOBAIIlMOHHOM O60pyﬂOBaHI/II/I BEAYHIUX HpOI/I3BO,Z[I/ITeHCI\/'I.




OIIK-9, 3HaeT
CIIOCOOHOCTH
WCIIOJIb30BaTh HABBIKU
paboThl c
KOMITBIOTEPOM,
BJIAJETh  METOJIaMH
WH()OPMAITMOHHBIX
TEXHOJIOTHH,
COOIOIaTh OCHOBHEIC
TpeOOoBaHUS

YCTPOHCTBO M NPUHLUIBI PabOTHl MEPCOHATBLHOTO
KOMITbIOTEpA U NIepUPEPUHBIX YCTPOICTB;

OCHOBHbIE CcHOCOOBI W  (opMaTel MpeACTaBICHUSA
MHGOpPMAaLUU Pa3IMYHOIO BUJIA B BBIYMCIUTEIbHON TEXHUKE;

OCHOBHBIC Pa3HOBUAHOCTU M MPHUHLIMIBI PabOThI
OIIEPALlMOHHBIX CUCTEM;

OCHOBBI Pa0OTHI B OJJTHOM U3 IMaKETOB MaTEMaTHYECKOTO
MOJCIINPOBAHUS;

KyJIbTypy paOOTBl 3a KOMIBIOTEPOM U IPOCTEHUIIHE
MOHATHUS MH()OPMAITMOHHON 0€30aCHOCTH.

HH(pOPMAITMOHHOM VMmeer
0€301acHOCTH

MOJIb30BAThCS IEPCOHATILHBIM KOMIIBIOTEPOM B 00bEME,
HE00XOIMMOM JUIsl IOBCEAHEBHOMN AESITEIbHOCTU U Y4€eObl;

MOJICOCAMHATH Pa3InYHbIe TepuQepuitHble yCTPOHCTBA
U paboTaTh C HUMH;

oopMIATH ~ TEKCTOBbIE  JOKYMEHTBI,  KOTOpHIE
HEO0XOAUMBI JJIs1 YCHEITHOIO0 OCBOCHUS JUCLUIUINH;

II0JIB30BATHCA OJHUM M3 IIAKETOB MaTEMATUYECKOTO
MOJIETTUPOBAHUS;

co0roaaTh TpeOoBaHUS HHPOPMAITMOHHOM 0€30MMaCHOCTH

U CIIEIUTH 32 COXPAHHOCTBIO JTMYHON HH(POPMAITUH.

Bnaneer

HAaBBIKaMU HCII0JIb30BaHUs [IEPCOHATILHOTO KOMITBIOTEPA
U pecypcoB cetu Internet juis pemieHus pa3iaudHbIX 3a7ad,
BO3HHUKAIOIIKX B XOJI€ TOBCEIHEBHOM AESITEIbHOCTH, YU€Obl,
paboThI, OTIBIXA;

HaBbIKaMU pabOThl € pa3IMYHbIMU NepudepuitHBIMU
YCTPOMCTBAMU: IPUHTEPAMH, ckanepamu, MDY u np.;

npueMamMu paboThl B TEKCTOBBIX M  TaOJIMYHBIX
IIpoLieECCOpax Ha YPOBHE YBEPEHHOIO I10JIb30BATEIS;

IpUeMaMH  pPEUIeHHs OCHOBHBIX  (pU3MUYeCKHX U
MaTeMaTH4ecKuX  3aJad B OJAHOM  H3  IIAKETOB
MaTEeMaTH4eCKOro MOJAECIUPOBAHHS,

HaBBIKaMH COOJTI0IeHUsI TH(GOPMAITMOHHON 0€3011aCHOCTH

u oOecreyeHuss COXPAaHHOCTU JHMYHOM HHpOpMalMM TNpU
paboTe B MHOTOMOJIb30BATEIBCKUX CUCTEMAX.

Ne Konrposmpyemsie
n/n pa3aeJibl / TeMbl
AUCHUILINHBI

Koab! 1 3Tanbl OueHo4yHbIE CpeCcTBA

(opmMupOBAHUSA | TekymMii KOHTPOJIL | MPOMEXKYTOUH
KROMIeTEHIUHN asl aTTeCTAINSA

1 Paznen I. OcHoBBI hu3uKH
MOJIYITPOBOJTHUKOB.
DIIEKTPOHHO-IBIPOYHBIX
nepexof. KontaktHbie
saieans. BAX nuona

OIIK-7, | 3Haet JlabopaTopHas 3a4erT,
OIIK-9 pabora (ITP-6) Borpocs! 1-13

yMeeT JlabGopaTtopHas 3ayer,
pabora (TTP-6) 3aJjaHue,
T 1-2

Biajeer | JlabopaTopHas 3a4er,
pabora (ITP-6) 3a/laHue,




T 1-2
2 | Pazpmen II. {uonpl. OIIK-7, | 3naer JlaboparopHas 3a4er,
Bunonspusie OIIK-9 pa6ora (ITP-6) Bompocer 13-20/
TpaH3uCTOpPLL. [loneBpie JK3aMEH,
tpan3uctopsl. [13C BOIpock 21-25
yMeeT JlaGopaTopHas 3a4eT/9K3aMeH
pabora (ITP-6) 3a/1aHue,
tun 3-4
Brnageer | JlabopatopHas 3a4eT/IK3aMEeH
pa6ora (ITP-6) 3aJaHue,
tun 3-4
3 | Paszmen III. UaTerpansubie | OIIK-7, | 3HaeT JlaGopaTopHas 3K3aMeEH,
MHUKPOCXEMBI. OIIK-9 pa6ora (ITP-6) BONPOCHI 26-37
OnToaNeKTPOHHELE yMeeT JlaboparopHas JK3aMeH,
puOOpPEI. pa6ora (ITP-6) 3a/laHue,
TepmoanekTpuueckue YL 5
nprbOpEL Biangeer | JlaboparopHas 9K3aMeH,
pa6ora (ITP-6) 3aJjaHKe,
THN 5

HIxayna oueHuBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI

Kon u Irtansl GopMUPOBAHHUSI KPUTEpUH noKazarejmn fanbl
(opmMyJUpPOBK | KOMIETEeHIUH
a
KOMIIETeHIINH
OIIK-7, 3HAET OCHOBHBIE nepecka3aTth u | IToka3epiBaTh HaBbIKU | 60-74
CMOCOOHOCTH (OpOTOBBI | 3aKOHOMEPHOCTH 00BSACHUTH aHaM3a,
YIUTHIBATh YPOBCHB) (hopMupoBaHus YIeOHBIH § CHCTeMATH3AITHH,
COBPEMCHHBIE OMUYECKHX KOHTAKTOB, | JICKIMOHHBIH 0GOBIICHIAPE3YTETA
TEHJCHIIUH 3JIEKTPOHHO- Marepuan c
pasBUTH JIBIPOYHBIX TEPEX0JIOB, | TOCTATOYHOH TOBMOZ[eHHpO]iaHHﬂ "
JIIEKTPOHUKH, MIOBEPXHOCTHO- CTereHpl0 HaywHow | M3YICHHA CBOMCTE
U3MEPUTENILHON OapbepHBIX CTPYKTYp, | TOYHOCTH u | IIOJYHNPOBOAHMKOB U
u reTepoIepexo/i0B; MOJHOTBI, C | MOJYHPOBOTHUKOBBIX
BBIACIUTENbHO (usnueckue NPUBEJICHUEM pHGOPOB, YMEHNE
7} TEXHHUKH, MPUHIUIIBI paboThl | MPUMEPOB paGoTats ¢
HHPOPMALMOHH mprbopoB
. . JUTEPATYPHBIMH

BIX TEXHOJIOTHH TBEPAOTEIbHON
B CBOEH JJIEKTPOHUKH; MCTOYHUKAMH,
npodeccronans KOHCTPYKTUBHBIE OTBCHAIOIMMU
HOM 0COOCHHOCTH COBPEMEHHBIM
JIeITeIIbHOCTH MOJTYTIPOBOJJHUKOBBIX TeHIEHIUAM

npubopos; [peIMETHON

OCHOBHBIE OGIACTIL

napameTpsbl

COBPEMEHHBIX

MOJTYTIPOBOTHUKOBBIX

nprboOpoB;

KJ1accH(UKAITIIO

COBPEMEHHBIX

JJIEKTPOHHBIX

npudopoB

QJICKTPOHUKH 110




MOIIHOCTH,
YaCTOTHOMY
JMamna3oHy paboThl, MO
Ha3HAYEHUIO;

OCHOBHBIE
JIIEKTPHUYECKHUE,
ONTHYECKUE CBOWCTBA
MOJTYTIPOBOJHUKOBBIX
MaTepUalioB;

MEXaHU3MBI
NpOTEKaHUs TOKa B
AIIEKTPOHHO-
JIBIPOYHBIX TIEPEX0/1ax
u Gaprepax [loTTkwy;

COBpEMEHHBIE
YCIIOBHO-TpaduyecKre
0003HaueHUs u
o0jacTé HpPUMEHEHUS
mpuOOpoB
3JIEKTPOHUKH.
yMmeeT Ka4yeCTBEHHO BEITIOJTHATH Crioco6HOCTB 75-89
(IpOABHHYT | OOBSCHATH — NPUHLMI | THIMYHBIC 33JaYU | aHamU3MPOBATh,
13179 paboThI 110 CI/ICT?MEITPISEIL[I/II/I CHCTEMaTH3HPOBAT,
MOJYTIPOBOJHUKOBOTO | HAyYHOU 1 | 606mars
JI10/1a, OUTIOJISIPHOTO U | 3KCHEPHUMEHTAIBHO
MIOJIEBOTO i un(opmar, | PE3YIETATE
TpaH3UCTOPA, HU3MEPEHUSIM H3YyICHUA H
TUPUCTOpPa MPUOOPOB | CBOMCTB, MOJEIUPOBaHUA
OMTOAJIEKTPOHHKH; XapaKTepUCTUK CBOMCTB
UCIIOJIb30BaTh TOJyIPOBOJHUKOB | [10;1yIIPOBOAHHKOB 1
CHELHUATN3UPOBAHHBIC | BIX TPHOOPOB. [Ty IPOBOHHKOBBIX
3HaHMA B o0Oiactu
N pudOpOB U UX
COBPEMEHHOU
1eKTPOHHKH T NPe/ICTaBIICHUS B
obecrieueHus BHAC HAy1HBIX
TEXHOJIOTUYECKON OTYETOB,
peam3anuun myOIuKaIuH,
MaTepuajos u npe3eHTaluii ¢
DJICMEHTOB LETbI0 JalbHEeHIero
ANIEKTPOHHOH TEXHUKHU
B mprGopax " UCTIONIb30BaHMS B )
IePCIEKTHBHBIX npodeccrnoHaIbHOM
ycTpoiicTBax JeATEeJIbHOCTH.
JJIEKTPOHUKHI u
HaHOJJIEKTPOHUKH;
OLICHNBATh
HOMHHAJIbHBIC u
MaKCHMaJIbHO-
JIONYCTHAMBbIE TIPEEIIbI
napameTpoB
COBPEMEHHBIX
nmprbopoB
IIEKTPOHHKH.
BIageeT COBPEMEHHBIMU Haxonuts nytu | mets ycnemHsIi 90-100
(BBICOKMIA) METOaMU pelLIeHus OTIBIT
KOJIMYECTBEHHOT'O HETPHUBUAIIBHBIX aHaH3a,
¢opmynupoBanus U | 3amad B oOsactu CHCTeMATH3AIII,
pemieHust  3agad B | MCCJICAOBAHUS
00J1aCTH 3JIEKTPOHUKH; | CBOMCTB y | 00oOwmeHns
COBPEMEHHBIMU XapaKTEePUCTHK pE3yJIbTATOB
METOAaMHU MOMUCKA, | MOJYIPOBOAHHUKOB U3y4CHHUS U
CaMOCTOSTENILHOTO BIX INPUOOPOB U | MOJIETHUPOBAHUS
M3y4YCHUs] M aHAIW3a | CHCTEMATH3alluu




CHeLManbHOM HayyHO! | pe3ysbTaToB C | CBOMCTB
51 METOJIMYECKOM | LIETBIO TIOJTYTIPOBOJHHUKOB H
JHTEPATYPE, MOCTETYIOLETo MOJTy TPOBOAHHKOBBIX
CBSI3aHHOU ¢ | MCHONB3OBAHMA B o ——
npoGiemaMu npodeccroHabHOM
(usnueckux OCHOB | JESATEIHHOCTH. TpeACTaBIICHHA
IEKTPOHUKY; MaTepuaioB B
COBPEMEHHBIMHU npodeccroHabHOM
METOJlaMU JIeSITeIIbHOCTH.
9KCTIEPUMEHTAIIBHBIX
HCCIIEI0OBaHUI
CBOWCTB puOOpoB
AIIEKTPOHHUKH Ha
WHHOBALMOHHOM
0bopyaoBaHUU
BE/IYILIHX
IPOU3BOJUTEIEH.
OIIK-9, 3Haer YCTPOMCTBO U | mepeckasathb u | OcHOBHBIE 60-74
CIOCOOHOCTH IIPUHLIUIIBL padoThI OOBSICHUTH COCTaBJIAIOIINE
HCIIOJIb30BAT IEPCOHAIBHOTO yaeOusrit IEPCOHANBLHOTO
HaBBIKK PabOTBHI KOMITBIOTEpa p | TTCRUHMONHBIH KOMITBIOTEPA;
. Marepuan c
c nepudepruitHbIX NOCTATOMHOH [MpuHOMIB paboTHI
KOMITBIOTEPOM, YCTPOHCTB; CTeleHbI0 HaydHOil | OTACTBHBIX
BIIAIETh OCHOBHBIE TOYHOCTH u | ycrpoiicTBa n
METOAAMHU crnocoOsl U (popMaThl | IOJIHOTEI, ¢ | 610KOB;
HHPOPMAINOHH TpeICTaBICHUS HPHUBEJICHUEM Oprasuzanuio
BIX TEXHOJIOTHH, nHdopmanuu pUMEpOB MaMSTH Pa3IHYHBIX
co0Ir01aTh pa3IMYHOTO BHIA B BUJIOB;
OCHOBHBIE BBIYUCITUTEIbHOU VYerpoiicTBa
TpeboBaHus TEXHHKE; oTo0OpakeHHs
nH(OpMaLMOHH OCHOBHBIE BU3yaIbHON
oi Pa3sHOBHIHOCTH u nHpopmanuy;
6e3omacHocTH TIPUHIIUIIE] paboTsI [MpuHOMIBL paboOTHI €
OTIePAIIMOHHBIX OTIePAIIMOHHBIMH
cHCTeM; crcTeMaMH U
OCHOBBI paOOTHI B OCHOBHBIMH
OJHOM M3 IIaKETOB oHCHBIMU
MaTeMaTHYeCKOro nporpaMMamu
MO/ICTIMPOBAHUS;
KyIbTypYy
paboThI 3a
KOMITBIOTEPOM u
MpoCTeHIINe TOHITHS
HHPOPMAIMOHHON
6e3omacHocTH.
Ymeer MTOJIb30BATHCS yMEThb pemaTth HactpauBats 75-89
IE€PCOHAIbHBIM THUIIOBBIC 3a/la9U Ha | onepallMOHHYIO
KOMIILFOTEPOM B | YPOBHE  OOBIMHOTO CHCTEMY TIOJ CBOM
00BbeMe, HEOOXOTUMOM TOJIb30BATCIA HYKIbI;
. | KoMmbroTepa,
s TIOBCEIHEBHOM | bopmIATH 1:[OHBSOBaTBC$I
JIeSITeIIbHOCTH ¥ | pocThle TeKcTOBbIe | MOUTOM, BECTH
yueOsr; JIOKyMEHTBI: JIETIOBYIO MIEPETINCKY;
MOJICOCIUHATH OTYETHI, TAaOJHUIIBL, Odopmisith
pa3iIuyYHbIE YMETb pemare | pocTele  TEKCTOBBIE
nepudepuitabie TPOCTBIC 3aNaYH B | noxymenTHI:

YCTpOHCTBa U paboTaTh
C HUMU;

OJHOM H3 IIAaKCTOB
MaATEMaTU4YCCKOIo

TaOJIUIIbI, OTYCTHI,




opopMIIAT MOJIEIUPOBaHUS [Moxkmrouats K
TEKCTOBBIE IIK pasiInyHbIe
JOKYMEHTBI, KOTOpBIC nepudepunitabie
HEOOXOANMBI TUIs yCTpOHCTBa "
YCIICITHOTO  OCBOCHHMS OpPTaHH30BBIBATH X
JIICLUILINH; pabory;

TI0JIb30BATHCS [IpousBoanTh
OTHUM W3 TaKEeTOB NpOCThIE AEHCTBUS B
MaTeMaTH4eCcKOro OTHOM U3 IIaKETOB
MO/ICTIMPOBAHUS; MaTeMaTH4eCcKOro

co0JI01aTh MOJICTIMPOBAHNS;
TpeboBaHusl OpraHu30BEIBATH
HHOPMALHOHHOH pabounii nporecc B
6e3omacHocTH "
J— sa COOTBETCTBHH C
COXPaHHOCTBIO JINYHOU TpeOoBaHMMIL
MHpOPMALHH. nHpopMannoHHo
6e30I1acHOCTH.
Brnaneer HaBBIKAMU KOMIIBIOTEPOM  Ha Hagssikamu 90-100
HCIOJIb30BaHUSA YPOBHC yBCPCHHOTO | HacTpOWKH
IIEPCOHAIBHOTO HOJI30BATEIIA, annmapaTtHoil  4acTu
KOMITBIOTEpA y | YBCPCHHO  BIAICCT KOMITBIOTEpA "
MAaKETOM O(HUCHBIX .
pecypcoB cetu Internet MpHIOKeEHH, OTIepaAIIMOHHOMN
UL PEMICHHS | yyeer pemarp | CHCTEMbI 101 CBOH
Ppa3JIMYHbIX 3ala4, | moCTaTOYHO HYXKbI;
BO3HUKAIOIIUX B XOJ€ | CIOXKHBIE 3aJa4d B Paznu4yabIMU
MOBCETHEBHOU OIHOM M3 MaKCTOB | crjocobamu
NesTeNbHOCTH, yueOpr, | MATCMATHHCCKOrO YCTaHOBKH u
paboThl, OTIbIXA; MOZICITHPOBANHA B yIaJIeHHs TIPOrpaMM;
COOTBETCTBUH c

HaBBbIKAMHU TPOTPaMMOii Kypca Hagbixamu
paboTHI ¢ Pa3TMYHBIMA UCTIONIb30BaHMS
nepudepruitHpIMA Pas3IMYHBIX
yCTpOHCTBaMu: MOYTOBBIX IIPOTPaAMM,
MPUHTEPAMH, KJIMEHTOB;
ckaHepamu, MOV wu Hagbikamu
ap.; YBEpPEHHOTO

npueMamu UCIIOJIb30BaHHUs
paboThl B TEKCTOBBIX U Ppas3IMuHbBIX
TaOJINYHBIX MIOMCKOBBIX u
mpoleccopax Ha CIPaBOYHBIX CHCTEM;
YPOBHE  YBEPEHHOT'O Hasbikamn
TIOJTE30BATEIIS; odopmteHns

TIpueMamMu TEKCTOBBIX
pelIeHusT  OCHOBHBIX JIOKYMEHTOB,
¢usnueckux u MIPOBEJCHUS
MaTeMaTHYeCKUX pacyeroB B TabnuIax,
3a7a4 B OJHOM U3 odopMIeHHS
MaKeTOB MpEe3eHTAIHI;
MaTeMaTH4eCcKOro Hagsbikamu
MO/ICTIMPOBAHUS; WCIIOJIb30BaHHUS

HaBBIKAMHU Pas3IMYHBIX
cobmonenus nepudepuiHbIX
MHPOPMALTMOHHON yeTpoiicTs;
6e3omacHoCTH "
obecrneueHus Hasbricami

pemeHus 3amaq

COXPaHHOCTH JIMYHOM




nHdopmanuu npu CpemHEH CIIOKHOCTH

pabote B B OJHOM M3 IIAKETOB
MHOTIOIIOJIB30BATENbCK

nX CUCTCMaAx.

MaTeMaTHIYEeCKOTO
MOJICITUPOBAHHS B
COOTBETCTBUHU ¢
mporpamMMoii Kypca,
Hapbikamu
OpraHu3aIIH
pabouero mporecca B
COOTBETCTBHUH C
HOpMaMH#
TpeOOBaHUSAIMHA
HHPOPMAIMOHHON
0e30IaCHOCTH.

MeToanueckune PEKOMECHIAUMN,OMPECACIAAIONIHNE MTPOUECAYPbI OCHUBAHUSA
pPe3yabTaToB OCBOCHUAIUCIHUIIINHDI

Tekymas aTrecTanus CTy/1eHTOB

Texymrast arrecranus CTYIEHTOB IO IUCHUTUINHE «DU3HMYECKHUE OCHOBBI
AIEKTPOHUKIY MPOBOAUTCS B COOTBETCTBUH C JIOKAIbHBIMA HOPMATUBHBIMU aKTaMU
JIBOY u saBrseTcs 00s3aTeIbHOM.

Tekymias arrectanus no aucuumuinae «Ou3ndeckrne OCHOBBI AEKTPOHUKI
MPOBOJUTCS B (hOPME 3aIIUTHI JIJAOOPATOPHBIX PAOOT MO OIEHUBAHUIO (PAaKTUUECKHIX
pe3ynbTaToB 00y4YeHHsI CTyAeHTOB.OCYIIECTBISAECTCS BEAYIIUM IPEIOIaBaTeIIeM.

OObeKTaMu OIIEHUBAHUS BBHICTYTAIOT:

- yueOHas IUCHUILIMHA (AaKTUBHOCTh Ha 3aHATHIX, CBOEBPEMEHHOCTh
BBITIOJTHCHUS PA3IMYHBIX BHUJIOB 33JIaHUM, TTOCEIIAEMOCTh BCEX BUIOB 3aHATHH IO
aTTeCTyeMOM JUCITUTUIMHE);

- YpPOBEHb OBJIQJICHUS MPAKTUYECCKUMH YMCHUSIMH M HaBBIKAMH TI0 BCEM
BUJaM y4eOHOI paboThI;

- pe3yabTaThl CAMOCTOSITEIBHON paOOTHI.

OrneHnBaHWe pPE3yJbTaTOB OCBOCHMS JUCIUIUIMHBI Ha JTamne TeKyIeh
aTTeCTallMM TPOBOJUTCS B COOTBETCTBHUM C HCIOJBb3YEMbIMU OIICHOYHBIMH

CPEACTBAMH M KPUTEPHUSIMH.




Kpurtepuu oleHKH 0TYETOB 10 JIA00PATOPHBIM padoTam

OueHuBaHMe  3alMThl  JIAOOpPATOpHOM  pabOThl  MPOBOAMUTCS  TMpHU
MPEACTABIICHUHA OTYETa B DJICKTPOHHOM WJIM TIEYaTHOM BHJEC, MO JABYXOaThHOU
HIKaJe: «3a4TEHO», «HE 3aUTEHO.

OreHKa «3a4TEHO» BBICTABIISCTCS CTYJACHTY, €CJIA OH MPEICTABIISET K 3aIIUTe
oTdyeT mO JabopaTtopHOi paboTe, YAOBICTBOPSIOMUNA TpPeOOBAaHUSAM TIO
MOCTABJICHHBIM 3aJ]JaHUsIM, 110 0(DOPMIICHHIO, IEMOHCTPUPYET BJaJeHHUE METOAAMHU
U TIpFieMaM¥ TCOPETUICCKUX /W MPAKTHIECKUX aCIIEKTOB PaOOTHI.

OneHka «HE 3a4TE€HO» BBICTABISIETCA CTYACHTY, €CIIM OH HE BJaJeeT
METOJaMH U MPUEMaMU TEOPETUYECKUX W/WJIN MPAKTUUYECKUX aCIEKTOB pabOTHI,
JOMYCKAaeT CyIIeCTBEHHbIE OIMMMOKM B paboTe, TPEACTaBIsSCT OTYET C

CYIICCTBCHHBIMHA OTKIIOHCHUSAMU OT ITPAaBHJI OQ)OPMHGHHH ITMCBMCHHBIX pa60T.

IIpomeskyTouHasi aTTECTALMS CTYIEHTOB

[IpomexxyTouHast arTecTanus CTYJIEHTOB MO AUCIHUIUIMHE «Du3nueckue
OCHOBBI  JJICKTPOHUKW»  TPOBOJWTCI B  COOTBETCTBHM C  JIOKAJbHBIMH
HOpMaTUBHBIMU akTamu JIBDY u siBnsiercs 00s13aTeIbHOM.

[IpomexxyTouHass arrectaiuss no AuciuiinHe «Ddusznueckue OCHOBBI
SJICKTPOHHMKHWY TIPOBOJIUTCS B BHJIE 3aueTa (4-i cemecTp) u 3k3aMeHa (5-i cemectp),
dbopma 3auera/HsK3aMeHa - «YCTHBIH OMpoC B (opME OTBETOB HA BOMPOCHD,
«MPAKTUYECKUE 3aJIlaHUs 110 TUIIaM». JIomyck K 3aueTy/3K3aMeHy BO3MOKEH TOJIbKO

MIOCJIE 3aIIUTHI OTYETOB MO BCEM JIA0OPATOPHBIM paboTaM Kypca.



Kpurepuu BbicTaBJIeHUsI OIEHKH CTYJAEeHTY Ha 3a4ere (4-ii cemecTp) m

3k3amMeHe (5-ii cemecTp) mnmo AUcHUIVIMHE «DPuU3HYeCKHMEe  OCHOBBI
IJNICKTPOHUKM

bamnbi(peit | Onenkazauera(c | TpeboBanus k chopMUpOBAaHHBIM KOMIETEHITUSIM

TUHTOBOM | TaHJApTHAs)

OIICHKH )

86 -100 «3a4TeHO»/ O1eHKa «OTIMYHOY BBICTABIISIETCS CTYICHTY, €CIIH OH TIIYOOKO U
«OTJIIMYHOY MPOYHO YCBOWJI MPOrPaMMHBIM MaTepual, HCYepIIbIBAIOIIE,

MOCTIeIOBATEIbHO, YeTKO W JIOTHYECKH CTPOMHO €ro M3Jaraer,
yMEeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHUKOH, CBOOOIHO
CTpaBIIETCS C 3aJadyaMH, BONPOCAMH W JPYTHMH BUJAAMHU
MIPUMEHEHUSI 3HAHUHU, IPUYEM HE 3aTPYAHSETCS C OTBETOM IIpU
BUJIOM3MEHEHUH 3aJaHHUl, HCIOJNB3YeT B OTBETE MaTepuall
MOHOTrpauuecKkoil JaUTepaTyphl, NPABUIHLHO OOOCHOBHIBAET
MPUHATOE pEIlIeHHEe, BIAJEeT Pa3HOCTOPOHHUMHU HABBIKAMH W
MIpHUEeMaMHU BBITIOTHEHUS MPAKTUYECKUX 3a/1a4.

76 -85 «3auTeHON»/ OrneHKa «XOpPOIIO» BBICTABIISIETCS CTYACHTY, €CIU OH TBEPJO

«XOPpOILIOY 3HAaeT MaTepual, TPaMOTHO M MO CYLIECTBY M3JIaraeT ero, He
JIOTTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIMPOC,
MPaBWIbHO MPHUMEHSET TEOPEeTUUYECKHE TIOJOKEHUsl IpH
pelleHNH TPAaKTHYECKHMX BOMPOCOB M  3a/1ad, BiajeeT
HE0O0XOAMMBIMU HaBBbIKAMH M IIPUEMaMHM UX BBITIOTHEHUS.

61 -75 «3auTeHO»/ OreHKa «yIOBIIETBOPUTEIHHOY» BBICTABISETCSA CTYACHTY, €CIIH
«yZIOBJIETBOPUT | OH UMEET 3HAHMS TOJIBKO OCHOBHOT'O MaTepHasa, HO HEe YCBOWII
€IIbHOY» €ro  Jeraield, JOMYyCKaeT HETOYHOCTH, HEIO0CTAaTOYHO

npaBUIbHBIE  (DOPMYTUPOBKM,  HApyIIEHUS  JIOTHUECKOU
MOCTIEIOBATEIHPHOCTH B M3JIOKEHUH TIPOTPAMMHOTO MaTepHara,
UCTIBITBIBAET 3aTPYAHEHUS IPH BBINOJHEHUHM TNPAKTHUYECKUX
pabor.

0-60 «He 3aureHo»/ | OLEHKA «HEYIOBICTBOPUTEIBHO» BBICTABISICTCSl CTYICHTY,
«HE KOTOPBI HE 3HAET 3HAYMTEIBHON YacTH MPOTPAMMHOTO «HE
YIIOBJIETBOPUTE | MaTepuaa, JOMyCKaeT CyIeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C
JTHHO OOJNBITMMH 3aTPYTHEHUSIMU BBITIOTHSIET MPAKTHUECKUE PAOOTHI.

Kak paBuIIo, OLIEHKa «HEYJOBIETBOPUTEIHHO
«HEYJIOBIICTBOPUTEIBHO» CTABUTCS CTYICHTaM, KOTOpBIE HE
MOTYT NPOJIOKUTH 00yueHHe 0e3 TOMOTHUTENbHBIX 3aHATHH 1O
COOTBETCTBYIOIIEH TUCIUIUINHE.




OueHoYHbIE CPeACTBA AJsl MPOMEKYTOUYHOM aTTeCTAlMU

Bomnpocs! k 3auety (4-if cemecTp)
1. DOuHeprernueckue 30HBI MOJYNPOBOJAHUKOB. ['eHepanus U peKoMOWHaIUA
HocuTener 3apsna. KoHUeHTpanusi HOCUTENed 3apsia B IMOJYNPOBOJHHUKE IPU
TEPMOJIUHAMHYECKOM PABHOBECHH.
2. CoOcTBeHHbIe MOTYNPOoBOAHUKH. [IprMecHbIe MOTynpoBOAHUKHU. Bpems xu3Hu
HEPABHOBECHBIX HOCHUTEIIEH 3apsa.
3. Ilpomeccsl nmepeHoca 3apsgoB B  IOJYIPOBOAHMKAaX. TemmeparypHble
3aBUCUMOCTH IIOJIBHJKHOCTM HOCHUTENEW 3apsia U YyAEIbHOM IPOBOJUMOCTH.
TemnepaTypHble 3aBUCMMOCTH KOHIIEHTPALlMM HOCHUTENEH 3apsifa U MOJIOKEHHS
ypoBHs PepMmu.
4. TlonynpoBOJHHUKM B CHJIBHBIX 3JIEKTPUYECKUX MOJISAX (yAapHas HOHHM3ALu,
TYHHEJIMPOBAHUE, PACCESTHUE HOCUTENEH 3apsiaa B CUIIbHBIX MOJISIX, MEKIOJIUHHBIN
nepexosl  HocuTened  3apsnga). OnTHYECKHECBOWCBAa  MOJIYNPOBOIHHKOB
(mornouieHue cBeTa, JIIOMUHECHEHINA).
5. ®DOTO’NEKTPUUECKUE SBICHUS B TMOJYMPOBOIHUKAX ((POTOPE3UCTUBHOCTD,
BO3HMKHOBEHHE (DOTO3NIEKTpoABMAKYIIas cuia). OOenHEHHbIE, WHBEPCHBIE U
oOOraileHHbIE  TOBEPXHOCTHBIE  ciioM.  lloBepxHOCTHass  peKoMOMHAIUSI.
[IpoBOAMMOCTB KaHaJIa MIOBEPXHOCTHOUDIIEKTPOBOIHOCTH.
6. DIeKTpOHHO-IBIPOYHBIN p-n Mepexo 1 (oOpa3oBaHue, TUarpaMma P-n mepexoa,
BbICOTA MOTEHIMAILHOTO Oapbepa M KOHTAaKTHOM Pa3sHOCTH MOTEHIHANIOB). ToKH
4yepe3 3JIEKTPOHHO-IABIPOYHBIA p-n  nepexoi. KoHIeHTpanus HEOCHOBHBIX
HOCHUTEJIeH 3apsijia y TPaHUIl 3JIEKTPOHHO-IBIPOYHOTO p-h nepexoa (Majble TOKH,
OOJBIIME TOKH, OOJIBIITHE OOpaTHBIC TOKU, 3aBUCUMOCTh TPAHUYHON KOHIICHTPAITU!
HEOCHOBHBIX HOCHUTENEH 3apsia OT HAMPSKEHU).
7. Meronbl QopMuUpoBaHUST M KJIacCUPUKALUUS HIEKTPOHHO-ABIPOYHBIX P-N
nepexoAoB. PacrpeaesieHne HanpsHKEHHOCTH 3JIEKTPUYECKOTO MMOJIS U MOTEHIHAIA

B DJIEKTPOHHO-IBIPOYHOM Iepexojie. AHATUTHUECKHUI pacyeT pe3KOTo 3JIEKTPOHHO-



JBIPOYHOIO Mepexo/ia (pacrpeesieHue HalpsyKEHHOCTH U TMOTEHI[Maja B pe3KOM p-
n nepexojie, onpeeIeHue TOIIMMHBI PE3KOro p-h Mepexo/ia).

8. Mertoasl QopmupoBaHuS U KiIacCU(PUKAIMSA AIEKTPOHHO-IBIPOYHBIX P-N
nepexoaoB. Pacrpenenenrue HaNpsHKEHHOCTH JIEKTPUYECKOTO MOJIsl U MOTEHIIMAaa
B DJIEKTPOHHO-IIBIPOYHOM  HepexoAe. AHAJIUTHUYECKUH pacyeT IUIaBHOTO
AIIEKTPOHHO-IBIPOYHOr0 MEPEX0Ja C JIMHEHHBIM PACIpPEEICHHEM KOHLEHTPAUuu
npumecel (pacnpelieJieHue HANpsHKeHHOCTH M TMOTEHIMAla B IUIABHOM  p-N
Nepexoe, ONpeAesIeHUE TOJIIUHBI INIABHOTO P-h MEPEX0/1a).

9. bapbepHas eMKOCTb 3JEKTPOHHO-IBIPOYHOrO mepexona (OapbepHas eMKOCTb
KaK IpOsIBJICHHE TOKOB CMEUICHMSI, 00I1IKE U YACTHBIE COOTHOILLIEHUS AJ1s1 0apbepHBIX
€MKOCTEH pa3IMYHbIX P-N MEPEXO0JIOB).

10. OMuueckuii mepexo] Ha KOHTAaKTe IOJYNPOBOJHUKOB C OJHHUM THIIOM
AJIEKTPOINPOBOIHOCTH. BhINMpAMIIAIONIME W OMHYECKHE MEPEXOJbl Ha KOHTAKTE
MeTajuia ¢ MOJIyIPOBOJHUKOM. ['eTeponepexobl.

11. CTpykTypa U OCHOBHBIE 3JIEMEHTHI. BonbT-ammnepHas XapakTepUCTUKa JAMOAA
IpU HWHXEKIUU W JKCTPaKUUHU HOCUTENEW 3apsiia. BbIBoJ ypaBHEHHs BOJIBT-
amriepHor xapakrtepuctuku jguoaa (mo A.D. Tpyrko,«Meroasl pacuera
TPAH3UCTOPOBY).

12. YacTHble cimyyau pacdera pacmpeiesieHus: HEOCHOBHBIX HOCHTENCH 3apsiaa U
TOKa HachlmleHus. @POU3NYECKUA CMBICI mapaMmMeTpoB  auona. [Ipemesnsr
NPUMEHUMOCTH YAaCTHBIX CIIy4aeB pacyeTa HapamMeTpoB auojaa. l'eHepauus u
pexoMOUHaIMsl HOCUTENEH 3apsia B 3JIEKTPOHHO-IBIPOYHOM MEPEXO/Ie.

13. JlaBuHHBINA mpoOOK (MEXaHU3M, YCJIOBHE JIABUHHOTO MPOOO0s, 0COOCHHOCTU
JABUHHOTO Tpo0osi, pacyeT KodPPUIMEHTAa JIABUHHOTO  Pa3MHOKEHHUS).
TyHHENbHBIN TTPOOOI (CO BCeMU BBIBOAAMH (hOPMYII).

14. TennoBo#t po0Ooii (co Bcemu BbiBoAaMH Gopmy:). BiusiHue moBepXHOCTHBIX
COCTOSIHUI Ha BOJIbT-AMIIEPHYIO XapaKTEPUCTUKY AUOJA.

15. TIportecchl B Auoax mpu OONBIINUX MPSMBIX ToKax (M3MeHeHne KOHIIeHTpaluu
OCHOBHBIX HOCHUTEJIEH, MOSABJICHHE OHIIEKTPUUECKOro TmoJjia B 0a3e, M3MEHEHHE

anekTpodusndeckux mapameTpoB). Pacuer BoabT-amMmepHOW XapaKTEPUCTHUKU



JMojia C TOJICTOM 0a30i MpH OOJIBIINX MPSIMBIX TOKAX.

16. Pacuer BOJIbT-aMIIEpHOM XapaKTEPUCTUKHU IMO]Ia C TOHKOM 0a30i1 1pr OOIBIITHX
npsIMBIX TOKax. PacueT majeHus HampshkeHHs Ha 0a3e B AMOJAE C TOHKOW 0a30ii.
Jnama3zoH  NPUMEHUMOCTH  IOJYYCHHOTO  BBIPAXKEHUS  BOJIBT-aMIIEPHOM
XapaKTePUCTHUKU JJISl IUOJAA C TOHKOU 0a30i.

17. BonpT-amMmiepHass ~ XapakTepUCTHKA JHOJAa B  TMOJTYJOTapu(DMHUIECCKUX
KoopauHaTax. [lepexoiHbie TPoIeCcChl B AMO0IAX.

18. BwimpsmuTenbHbIE IUIOCKOCTHBIE HHU3KOYACTOTHBIC JTHOIBI (KPEMHUEBEIE,
repmanueBbie, GaAs, ceeHoBbIe). VIMITYIbCHBIC JTUO/IBI.

19. Jlwonpr IlorTkm. Jlmoapl C pe3KUM  BOCCTAaHOBJICHHEM OOpPaTHOIO
conpoTuByieHusi. CBEPXBbICOKOYACTOTHBIE ITUOJbI (CMECUTENbHbIC, JETEKTOPHEIE,
MepeKIIIoYaTeIbHBIC).

20. Crabumutponbl. Crtabuctopbl. TyHHeNbHBIC au0ABl. OOpalIeHHBIC TUOJBI.

Bapukanel. Hajie:kHOCTB THOIOB.

Bonpocsl k 3k3amMeny (5-i cemecTp)
1. DHepreTuueckue 30HBI TMOJYIMPOBOJHUKOB. ['eHepanust U pexoMOMHAIUs
HocuTened 3apsiga. KoHleHTpanuss HOcUTEeH 3apsiia B TOJIYNPOBOJIHUKE MPHU
TEPMOJUHAMUYECKOM PAaBHOBECHHU.
2. CoOcTBeHHBIE MOMYMPOBOAHUKHU. [IprMecHBIE MOTYNPOBOMHUKU. Bpems
JKW3HU HEPABHOBECHBIX HOCUTEIICH 3apsija.
3. [Iponecchl mepeHoca 3apsA/ioB B MOJYNPOBOJHHMKAX. TemmepaTypHbIE
3aBUCHUMOCTH TOABMKHOCTA HOCHUTENEW 3apsia W YAEIbHOM MPOBOAUMOCTH.
TeMmneparypHble 3aBUCUMOCTH KOHIICHTPAIIMM HOCHUTENICH 3apsiia U TOJOKCHUS
ypoBHs DepMmu.
4, [TonynpoBOJHUKN B CHUJIBHBIX DJIEKTPUUECKUX MOJAX (yaapHas WOHU3AIu,
TYHHEJTMPOBAHUE, PACCESTHNE HOCUTEJICH 3aps/ia B CUIIbHBIX MOJISIX, MEXKIOJUHHBIN
nepexon  Hocutened — 3apsiaa).  ONTUYECKUECBOMCTBA  MOJYIPOBOJAHUKOB

(morJyoeHue cBeTa, JFOMUHECLICHIIVS).



S. DOTOANEKTPUUECKUE SIBJIICHUS] B MOJYNPOBOAHHUKAX ((OTOPE3UCTUBHOCTD,
BO3HMKHOBEHUE (oToanekTpoaBmkyas cuia). OOeaHEHHbIE, WHBEPCHBIE U
oOOraiieHHble  MOBEPXHOCTHBbIE  ciion.  [loBepxHOCTHas  pexoMOWHAIuS.
[IpoBOIMMOCTH KaHajia TOBEPXHOCTHOMAIIEKTPOIPOBOTHOCTH.

6. DNEeKTPOHHO-IBIPOYHBIA pP-n  mepexon (oOpa3oBaHuWe, amarpamMma pP-n
nepexoia, BBICOTA IMOTEHIMAIBHOrO Oappepa W  KOHTAKTHOM Pa3HOCTH
NOTEeHIMAIOB). TOKM yepe3 3JIeKTPOHHO-ABIPOUHBIN p-n nepexo. KonueHnrparmus
HEOCHOBHBIX HOCHUTENIEH 3apsja y I'PaHHUIl 3JIEKTPOHHO-IBIPOYHOrO P-n Mepexoja
(Masnple TOKH, O0JbIINE TOKU, OOJIbLINE 0OpaTHBIE TOKU, 3aBUCUMOCTb I'PaHUYHOMN
KOHIIEHTPAllM1 HEOCHOBHBIX HOCUTEJIEH 3apsiia OT HAIIPSDKEHUS).

7. Meronsl (popMupoBaHUS U KJIaCCHU(PUKALMS 3JIEKTPOHHO-ABIPOYHBIX P-N
nepexonoB. PacripenenieHne HanpsPKEHHOCTH 3JIEKTPUYECKOTO MOJIS U MOTEHIHAIIA
B DJIEKTPOHHO-ABIPOYHOM IIEPEX0Ac. AHATUTUYECKHN PACUET PE3KOTO IIEKTPOHHO-
JBIPOYHOIO Mepexo/ia (pacrpeaesieHue HalpsSKEHHOCTH U MOTEHIMaja B pe3KOM p-
n nepexoe, OnpeesieHue TOIINUHBI PE3KOro p-n NePexo/a).

8. Meroasl (popMupoBaHUS U KIaCCHU(PUKALMS 3JIEKTPOHHO-ABIPOYHBIX P-N
nepexoAoB. PacrpenenieHne HanpsPKEHHOCTH 3JIEKTPUYECKOTO MOJIS U MOTEHIHAIA
B DJIEKTPOHHO-IIBIPOYHOM  Tiepexoie. AHAJIUTHUYECKUH pacyeT IJIaBHOTO
ANEKTPOHHO-ABIPOYHOTO MEPEeX0]a C JIMHEHHBIM paCTpPEeIeHNEM KOHLUEHTpAuu
npuMecell (pacrnpeesieHue HaNpsDKEHHOCTHM M TMOTEHLWalda B IUIaBHOM  P-N
nepexoe, onpeaesieHue TOJNIMHBI IJIABHOTO P-N MEPEX0/1a).

Q. BbapbepHasi eMKOCTh AJIEKTPOHHO-ABIPOYHOTO Tiepexoa (bapbepHas eMKOCTh
KaK IpOsIBJICHHE TOKOB CMEUICHMsI, 00I1IKE U YACTHBIE COOTHOLLIEHUS AJ1s1 0apbepHBIX
€MKOCTEH pa3IMYHbIX P-N MEPEX0JIOB).

10. Owmwuueckuil mepexoJ HAa KOHTAKTE IOJTYINPOBOAHUKOB C OJHUM THIIOM
AIEKTPOINPOBOIHOCTH. BhIMpsAMIIAIONIME W OMHYECKHE MEPEeXOolbl Ha KOHTAKTE
MeTajuia ¢ MOJIyIPOBOJHUKOM. ['eTeponepexobl.

11. CtpykTypa U OCHOBHBIE AJIEMEHTHI. BobT-aMIiepHas XapakTepUCTHKA JUOAa

IIPU WHXEKIUMU W DKCTPAKLIMM HOCHUTENEW 3apsna. BwiBox ypaBHEHMS BOJIBT-



amriepHor  xapaktepuctuku jguoaa (mo A.D. Tpyrko,«Meroasl pacuera
TPaH3UCTOPOBY).

12. YactHbIe caydyan pacdeTa pacmupe/eieHIs] HEOCHOBHBIX HOCUTENCH 3apsaa u
ToKka HachleHus. Duzmyeckuid cmbicn mapamerpoB auona. llpenensi
MPUMEHUMOCTH YAaCTHBIX CIIy4aeB pacdyeTa THapaMmMeTpoB auojia. | eHeparus u
pPEKOMOMHAITMS HOCUTEIICH 3apsi/ia B 3JICKTPOHHO-IBIPOYHOM MTEPEXOJIE.

13. JlaBuHHBIN NpoOOH (MEXaHU3M, YCIIOBHE JAaBUHHOTO MPOO0s, 0OCOOEHHOCTH
JaBUHHOTO Tpo0osA, pacdyeT KOIPIUIMEHTa JaBUHHOTO  Pa3MHOXKCHHS).
TyHHEIBHBIN TTP00OH (CO BceMH BBIBOAAMHU (HOPMYII).

14.  TemoBo# npo6oii (co BceMu BbiBogaMu (hopmyi). BiinsHrie moBEpXHOCTHBIX
COCTOSIHUM Ha BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY JTHOA.

15. TIlpomeccel B 1uomax mpu OonpuMX TpsMbIX Tokax (M3Menenwue
KOHIICHTPAIIM! OCHOBHBIX HOCHUTEJICH, TOSBICHHUE 3JIEKTPUUYECKOTO IOyl B Oase,
U3MCHEHHE  JJICKTpOPHU3NYECKHX  MmapaMeTpoB). Pacder  BoJbT-aMIepHOU
XapaKTEPUCTUKU U0 C TOJCTON 6a30¥ mpu OOJIBIINX MPSIMbBIX TOKAX.

16. Pacuer BoOnbpT-aMmepHON XapaKTEPUCTHKH AMOAA C TOHKOW 0azoi mpu
OOJBIINX MPAMBIX TOKaX. PacdeT majeHus HampsHKeHUs Ha 0aze B JUOJIE€ C TOHKON
0a30il. /lmana3oH NPUMEHUMOCTH MOJYYEHHOTO BBIPAXKEHHUS BOJIbT-AMIIEPHOMN
XapaKTePUCTHUKU VISl AMO0J1a C TOHKOM 0a30ii.

17. BonbT-ammepHas —XapaKTepUCTUKAa JUOJAa B  IMOJTYyJOTapuMHUUECKUX
KoopauHatax. [lepexomHbIe IPOIIECCHl B AMOAX.

18.  BwmpsmuTenbHbIC TUIOCKOCTHBIE HH3KOUYACTOTHBIC JHOMBI (KPEMHHUEBBIC,
repmanueBbie, GaAs, ceneHoBbIe). IMITyIbCHBIE TUOBI.

19.  Huomwmt Illortku. JIwombl ¢ pe3KUM BOCCTAaHOBJIEHHEM OOpaTHOTO
conpoTuBjeHUsI. CBEPXBBICOKOYACTOTHBIC TUOMBI (CMECUTENbHBIC, JETEKTOPHEIE,
NEePEeKITI0YaTEIbHBIE).

20. Crabunutponsl. Crabuctopbl. TyHHEIbHbIE aUOABI. OOpalieHHbIE TUOIBI.

Bapukanel. Hajie:xHOCTh 1HOI0B.



21. CrpykTypa U OCHOBHBIE PEXKHUMBI PadOTHl  OUMOJSPHBIX TPAH3UCTOPOB.
Pacnipenenenue cranmoHapHBIX IOTOKOB HocuTened 3apsiga. Pacnpenenenue
HOCHTEJIEN 3apsia.

22. IlocTrositHHBIE TOKM TpU AaKTUBHOM peXuMe. SIBlieHHs B OUMOJISPHBIX
TPaH3UCTOPaX MpU OOJBIINX TOKAX.

23. Cratudeckue  mapamMeTpbl  OWUMNONSAPHBIX  TpaH3ucTopoB.  [IpoOoi
TPaH3UCTOPOB.

24. Cratudeckue XapaKTepUCTUKU OUIOISIPHBIX TPAH3UCTOPOB.

25.  Pexumbl paboThl OUMOISIpHOTO TpaH3ucTopa. [IpenenbHbie peskuMbl pabOThI
OUIIOJISIPHOTO TPAH3UCTOPA.

26. Pacuer pabouero pexuma OHUIONSPHOTO TpaH3HUCTOpa. JlMHAMUYECKHe
XapaKTePUCTUKHU TPAH3UCTOPA.

27. Pexumbl paOOTHI YCHIIMTEIBHBIX KaCKaIO0B.

28. (Cxembl HMUTTEPHOU U KOJJICKTOPHOUN CTaOMIIN3AIIHA.

29. DKBHUBaJCHTHAas CXeMa OJHOMEPHOM TEOpPETHYECKONW MojenH. TeXHOIOrus
U3TOTOBJICHUSI M KOHCTPYKIMS OWIOJSIPHBIX TpaH3UCTOpoB. OmHOMEpEXOIHBIC
TpaH3UCTOPHl. HaneKHOCTh TpaH3UCTOPOB.

29. TloneBble TPaH3UCTOPHI C YNPABISIONIMM TEPEXOJ0M (CTPYKTypa H
CTaTUYECKUE XapaKTEPUCTHKHM). PacdeT BBIXOJHBIX CTATHUECKHX XapaKTEPUCTHUK
M0JIEBOTO TPAH3UCTOPA C YIPABJIAIOIIUM EPEXOIOM.

30. DKBUBaJCHTHBIE CXEMBI IOJIEBOTO TPAH3UCTOPA C YIIPABJISIOIINM ITEPEXOAO0M.
YacToTHbIE CBOMCTBA MOJIEBBIX TPAH3UCTOPOB C YNPABJISIOLINM I1EPEXOI0M.

31. TloneBble TpaH3UCTOPHI C M3OJUPOBAHHBIM 3aTBOPOM. Pacuer BBIXOIHBIX
CTaTHUYECKUX XapPaKTEPUCTUK MOJIEBOTO TPAH3UCTOPA C M30JIMPOBAHHBIM 3aTBOPOM.
[TapameTps! u CBOMCTBA MOJIEBBIX TPAH3UCTOPOB C U30JIMPOBAHHBIM 3aTBOPOM.

32. ITlomynpoBOJHUKOBBIE MPUOOPHI C 3apsAOBOM CBsA3BIO. Pa3zHOBUAHOCTH
pubopoB ¢ 3apsnoBoit cBsa3bo. CCD kamepsl. Flash-namsiTs.

33. 3agaudM U TPUHIMIBI MUKPOAIEKTPOHUKHU. Kiaccudukamnuss MHTETpaTbHBIX
MUKpOcXeM. MeToIbl U30JSIUH SJIEMEHTOB HHTETPAIbHBIX MUKPOCXEM. AKTHBHBIE

AJIEMEHTHI. [lacCUBHBIC AJIEMEHTHI.



34. Knaccudukainus ONTOAICKTPOHHBIX  IMOJYMPOBOJHUKOBBIX  MPUOOPOB.
[ToynpoBOIHUKOBBIE MPUOOPHI OTOOpaxeHuss MHPoOpManuu U UH(PpaKpacHbIE
U3TyYalonuue AUOABL. DIEKTPOJIOMUHECIEHTHBIE MMOPOIIKOBBIE H3ITy4YaTeINH.
DNEKTPOIIOMUHECIIEHTHBIE TICHOYHbBIE U3Ty4aTelu.

35. Jlazepsl. DOTOPE3UCTOPHL. DoToanoaHI. [TomynpoBOIHUKOBBIE
¢dotornemenThl. ONTOMAPHI.

36. IloaynpoBOAHHMKOBBIE TEPMOIJIEKTPUUECKUE YCTpPOMCTBA (KOHCTPYKIUS H
npuHnun naerctBus, dddexter 3eedexka u Ilenbrhbe). TepmosnexTpuyeckue
reHepaTopbl (KodhPHUIMEHT TOoJIe3HOT0 JelCcTBUS 03 BbIBOJA (HOPMYII, TOJIBKO
KauecTBEHHOE NoBeieHue). TepmobaTapeu 1 TEII0BbIE HACOCHL. TepMOpE3UCTOPBI.
37. TlomynpoBOJHUKOBBIE TallbBAHOMArHUTHBIC MpUOOpPHL. [IpuHiun neicTBus.

Oddext Xomna. Maruutope3ucTuBHbIN A DEKT.

Tunbi IK3IAMECHAIINOHHBbIX 3a11a}m171

1. CobGepure cxemy s cHiITHdE BAX nDOIynpoOBOJHUKOBBIX JHOJOB.
CHumure BAX TrepMaHMeBOro M KpPEMHHMEBOIO JHOJOB IPHU OJMHAKOBOU
temriepatype. O0bsicHUTE moaydeHHble pa3nuuus BAX.

2. CoOepure cxemy it cHATHS BAX MOTyNpOBOJTHUKOBBIX JTHOJOB.
Cuumute BAX TepMaHuneBOTO M KPEMHHEBOTO NETEKTOPHBIX AHOIOB MpU 5-6
pasnuyHbIX TeMmmepaTypax. Omnpegenure 3aBUCUMOCTb OT  TEMIEPATYpPbI
CTaTUYECKOro U TU(PPepeHInaIbHOrO0 CONPOTUBICHUN.

3. Cobepure cxemy nns cusatuss BAX nmumomoB. CHummre BAX naByx
CBETOJMOAOB Pa3IMYHOrO 1BeTa cBeueHus. Onpeaenute no npsmoil BetBu BAX
3HaYEHHE MPSIMOr0 HANpsHXKEHUS M O HEMYy HPUOIMKEHHO JIMHY BOJIHBI
U3ITyYEHHUS.

4. CoOepute cxemy st udmepennss BAX crabunutpona. Caumure BAX
cTabuMTpoHa npu 5-6 Temmepatypax. Onpenenure TeMnepaTypHbiid KodGPUImueHT
HaIpsHKEHUs! CTAOMIIM3ALMK 110 STUM JaHHBIM.

5. Cammute BAX ¢dorommona mpu 5-6 paznuyHbIX Temmeparypax 0e3
OCBEIIECHMS U ¢ ocBenleHueM. [Ipu kaxoi Temneparype onpeaeianuTe BKIal TOKa,
BBI3BAHHOT'O OCBEILIEHUEM, B ITOJIHBIN TOK.

OueHo4YHbIE CPeACTBA VIS TEKYLIeH aTTecTalun



TunoBble 3a1aHKsl K J1a00pPaATOPHBLIM padoTam

Buinpsamumenvnuvie cepmanuesvie u kpemHnuesvle 0uoobl

Cobepure cxemy 115 cHsATUSL BAX nomynpoBOAHUKOBBIX TUO/IOB.

CHumute u coxpanute BAX o0Ooux auomoB mpu 5-6 pazsmuyHBIX
TeMriepaTypax. MHHHMMallbHAs TeMIepaTypa COOTBETCTBYET TEMIIEpaType
KOMHAThI, B KOTOPOH MPOBOASTCS U3MEPEHUS, a MaKCUMallbHAasl TeMIlepaTypa
JUTS KQKJIOTO MCCIIETYeMOro TUO/Ia ONPEAETseTCs U3 CIpaBOYHUKA. UTOObBI He
neperpeTb  JAMOJ,  LeIecoo0pa3HO  OrPaHUYUTh  YCTAHABJIMBAEMYIO
temmneparypy 80 °C.

[Tpoananu3upyiiTe MONy4YEHHbIE pE3YyNbTAaThl M IONBITAUTECh OOBSICHUTH
XapaKTEpHbIE OCOOEHHOCTH M Pa3IMyMsl XapaKTEPUCTUK TE€PMAHUEBOIO U
KPEMHHEBOTO JIMOAOB IPU Pa3IMYHON TEMIIEpaType.

[Tpoananusupyiite o0OpaTHble BETBU XapakTepucTUK. OLEHUTE BKJIAA
pa3IMYHbBIX (PAKTOPOB B CO3/IAaHKUE ITOTO TOKA (TEIIOBOM TOK (TOK HACHIIIICHUS )
U TOK TEPMOTEHepalun).

Ha rpaduke, comepxamniem wucxoanble npsmbie BeTBU BAX, moctpoiite
NpsiMble BETBU TEOPETHUUYECKUX XAPAKTEPUCTUK, MCIOJIb3Yys 3HAYEHUS
terioBoro Toka A(T), monmydeHHbie panee. OLEHUTE CTeTIEHb HX COOTBETCTBHUS
1 O0BSCHUTE IPUYHMHBI PACXOXKICHHS B BHIBOIAX.

Wcnonek3yst 3Hauenust terioBoro toka A(T), ompenenure TemmneparypHbId
WHTEpBaJ YABOCHUS TOKa.

[TocTpoiiTe TemnepaTypHble 3aBUCUMOCTH MPSIMOTr0 MaJeHUs HAIPsDKEHUs Ha

JIoAaX MPU IMMOCTOSHHOM TOKE, OJIM3KOM K MaKCUMaJIbHOMY (OKOJIO 8 MA).

Cmabunumpomsi
CobGepute cxemy mis cHATUS BAX cTabMIMTPOHOB.
CHUMHTE BOJBTAMIIEPHBIC XApPaKTEPUCTUKU JBYX CTAOMIUTPOHOB C

HampspkeHueM crabwmm3anuu oT 3 g0 7 B mpu 5-6 temmeparypax. s



UCCJIEIOBAHUS CTAOMIIMTPOHOB HY>KHO HCIIOJNb30BaTh CXEMY U MPOrpaMmy,
NpeIHAa3HAYCHHYIO JUIsl  CHATUS  OOpaTHOM BETBH  XapaKTEPUCTUKHU
cTabmuTpoHOB. B 3TOM ciiydae paboumii TOK Ha OOpaTHOW BETBH MOXKET
nocturath 10 MA.

Omnpenenute TeMIepaTypHbIi KOADGUIIMEHT HAMPSHKEHUS BCEX UCCIETYyEMBIX
cTabunuTpoHoB npu padbouem Toke 10 MA B % Ha rpagyc. CpaBHUTE €0 CO
CIIPaBOYHBIMU JJaHHBIMU B BbIBOJaX. CpaBHute TKH 000uX cTaOMIUTPOHOB W,
WCXO/IS N3 BEJIMYHHBI, CJIeTIaiTe BBIBOJ O (PM3UUECKOM IPUPOE CTAOUITN3aIIUN
HAIPSHKEHUS I KaKI0TO CTAaOMIIUTPOHA B BBIBOJIAX.

Omnpenenute audpepeHImaabHbpIe COMPOTUBICHUS MPU pabounx Tokax 5 u 10
MA mnpu Bcex pabouux Ttemmeparypax. IlocTpoiiTe TemmnepaTypHYIO
3aBUCUMOCTh UG (PEepeHIINaTbHOTO CONMPOTUBICHUS MPU JIAHHBIX TOKax.
OOBsicHUTE XapakTep TeMIepaTypHOH 3aBUCUMOCTH JU(depeHInaIbHOTO

COIIPOTUBJICHUS B BbBIBOJAX.



