MUHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHMSI
POCCHUICKOM ®EJEPALINMA
DenepaibHOE rocy 1apCTBEHHOE GIOKETHOE 06pa3oBaTeNbHOE yupexaeHue
BBICIIIEr0 00pa3oBaHus
«Boponexckuit rocy1apCcTBEHHbIH TeXHIIECKHIA YHUBEPCUTET

YTBEPX/IAIO

JlexaH QaKyabTeTa paJHOTeXHUKH
/7 3TIeKTPOHUKY

' -f‘B-.A'.-'H?ﬁOJIBCHH/

':._'\_Iéfbﬁ'ﬁpﬂ "2302'2.-"r.

\.\\:‘._;. v
T

PABOYASI IPOTPAMMA
AUCHHUIIIHHBI
«DYHKIHOHAILHAS YJIEKTPOHHKAY

-

Hanpassienne nogroroBku 11.03.04 DeKTpOHHKA W HAHOATEKTPOHHUKA

IIpoduar MHKPO3IEKTPOHKKA U TBEPIOTEIbHAS 3IEKTPOHHUKA

KBannduxanus Beimyckanka Gakanasp

HopmaTueHblii neproa o6yuenns 4 rona / 4 roma u 11 mec.

@®opma obyuenns ouHas / 3a04Has

I'oa Havasa nogrorosxm 2023

ABTOp NpOrpamMmel é’ygﬁ/ T.B. CBuctoBa

W.0.3aBeyromero kadeapoit
[1OJTyIIPOBOJAHHKOBOH DIIEKTPOHUKH

¥ HAHOBJIEKTPOHUKH ¢ ,&_ﬂ A.B. Ctporonos
P
PykoBomurens OITOIT il A.B. ApcenTbes

/

Boponex 2022



1. HEJM U 3AJAYM JUCLHUANJINHBI

1.1. Heau aMCUHMNIMHBI. H3yueHUE (U3MUECKUX OCHOB (PYHKIIMOHAIBHOMN
AIIEKTPOHUKH; OCHOBHBIX (PU3NYECKHUX MPOLIECCOB, JIEKAIIMX B OCHOBE JCHCTBUSA
puOOPOB (PYHKIMOHAIBHON 3JEKTPOHHUKHU; KOHCTPYKLHH, NapaMeTPOB, XapaKTepu-
CTHKHU M 00JIaCTH MPUMEHEHHUs MPUOOPOB U YCTPOMCTB (PYHKIIMOHAIBHON 3IEKTPO-
HUKHU.

1.2. 3agaum ocBOeHHUS TUCIUIIJINHBI.

— U3y4eHHE (PUBHUYECKHUX OCHOB PabOTHI MPHOOPOB (DYHKIIMOHATIBLHON AJICK-
TPOHUKH, METOJI0B aHaJIN3a (PU3HUYECKUX MPOIIECCOB B MPHOOpax U pacuera ux rmapa-
METPOB U XapaKTEPUCTHUK;

— BBISBJICHUE CBS3el MEX/y MPUHITUIIAMH Pa0OThI, TapaMeTpaMH MPUOOPOB U
CBOMCTBaMU MaTEpUATIOB, TEXHOJIOTUYECKUMU MTPOIIECCAMH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII

Hucuumnna b1.B.17 «®yHKIMOHAIbHAS AJEKTPOHUKA» OTHOCUTCS K JTUCIIHU-
mMHaM yactu Osioka b1 yueGHoro miana, ¢dopmMupyemMoil ydyacTHUKaMU 0Opa3oBa-
TEJIBbHBIX OTHOIIIEHUH.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OBYYEHUSA
O AMCIUITVIMHE

[Ipouecc u3ydeHHs: AUMCHMIUIMHBI «DYHKIMOHAIBbHAS 3JIEKTPOHUKA» HANpaB-
JieH Ha (POpMUPOBAHUE CIETYIOIINX KOMIETSHIINHA:

ITK-6: rOTOBHOCTh K MPUMEHEHHIO COBPEMEHHBIX TEXHOJIOTHUYECKHUX TMPOIIeC-
COB U TEXHOJIOTMYECKOTO 0OOpYJIOBaHMs Ha 3Tanax pa3pabOTKH M IMPOU3BOJCTBA
MUKPOAJIEKTPOHHBIX PUOOPOB U YCTPOMCTB TBEPIOTENBHON IIEKTPOHUKH;

HK-7: cnocoOHOCTh MACHTUPHUIIMPOBATH HOBBIE 00JACTH HCCIEIOBaHUM, HO-
BblE MpoOJIeMbl B cepe (U3HKHU, MPOEKTUPOBAHUS, TEXHOJIOTMH W3TOTOBJICHHS WU
MPUMEHEHUSI MUKPOAJIEKTPOHHBIX TPUOOPOB U YCTPOUCTB.

Kommne- Pe3yabTaThl 00yueHUs, XapaKTepUu3ywume

TeHIHs chopMHUPOBAHHOCTH KOMIETEHIIMHU

[IK-6 | 3HaTh KOHCTPYKIIMH, TapaMETPhl, XapaKTEPUCTUKHN U 00JIACTH IIPUME-
HEHUS MPUOOPOB M YCTPOUCTB (DYHKIIMOHATHHOM JICKTPOHUKH;
yMeThb IPUMCHSTH TIOJyYCHHBIC 3HAHMS MIPU TEOPETUYECKOM aHaIN3e,
KOMIBIOTEPHOM MOJISTHPOBAHUH U SKCIIEPUMEHTAIHLHOM HCCIICIOBAHUH
(u3NIECKUX MPOIIECCOB, JEKAITUX B OCHOBE MPUHIIMIIOB PaOOTHI TPH-
OOpOB M YCTPOUCTB (PYHKIIMOHAIBHON IEKTPOHUKHU;

BJIaieTh nH(pOopMmaImeit 00 00JacTIX MPUMEHEHHS U TIEPCIIEKTHBAX
pa3BUTHs IPUOOPOB U YCTPOUCTB (PYHKITMOHAIBHOMN AJICKTPOHUKH.
ITK-7 3HATh (PU3UYECKHE OCHOBBI (DYHKIIMOHAILHOM 3JIEKTPOHUKH: THHAMH-
YECKHUE HEOHOPOIHOCTH; KOHTUHYAJIbHBIC CPEJIbl; TeHEPATOPHI AMHA-




MHYECKUX HEOAHOPOAHOCTEMN; YCTPOUCTBO YIIPABICHUS AUHAMAYECKH-
MH HEOJJTHOPOJHOCTSAMMU; JETEKTUPOBAHUE JUHAMUYECKUX HEOIHOPO-
HOCTEl; OCHOBHBIE (PH3UYECKHE MPOIIECCHI, JICKAIUE B OCHOBE JICH-
CTBUS PUOOPOB (PYHKIIMOHAIBHOM 3JIEKTPOHUKH,

yMeTb UCMOJIb30BATh anmapar 3JEKTPOJUHAMUKH CIUIOUIHBIX CpeT JJIst
aHanu3a paboThl MPUOOPOB HYHKIUOHATBHOM 3JIEKTPOHHUKH; UCTIONIb30-
BaTh arrapaT KBAaHTOBOM MEXaHUKHU U AJIEKTPOJUHAMUKH CILIOIIHBIX
cpeln JUisl pacyeTa XapaKTepUCTUK MPUOOPOB (HYHKIIMOHAIBLHOM 3JIeK-
TPOHUKH;

BJIA/IeTh METOJIAMU SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUH IMAPaMETPOB U
XapaKTEPUCTHK IIPUOOPOB M YCTPOMCTB (DYHKITMOHAIBLHOM JICKTPOHHKHU.

4. OBPBEM JUCIUIIJIMHBI MOAYJIA)

OO0mast TpynOeMKOCTh AUCUHUIUIMHBL «DYHKIUOHAIBbHAS 3JEKTPOHHKA» CO-

CTaBJISIET D 3a4ETHBIX €OUHMUII.

PacnpeﬂeneHHe TPYAOCMKOCTH TUCHHUILIIMHBI 110 BUAaM 3aHATUM

Ounas popma 00yueHust

Bun yueOHOM paOoThI Bcero Cemectpsl

4acoB 6 /

AyauTopHbIe 3aHATHS (BCEro) 64 32 32

B Tom yucie:

Jlexru 32 16 16

[Tpaktnueckue 3arstus (I13) 16 16

JlabopaTophsbie padotsl (JIP) 16 16

CamocrosiTesibHas paboTa 89 40 49

Kypcogas pabota + +

Yacsl Ha KOHTPOJIb 27 27

Bun HPOME3KY TOHHOI aTTeCTalnK (3auet ¢ t 340 ks,

OLICHKOM, 9K3aMEH)

OG6mmas Tpy10€MKOCTh gac 180 72 108

3ad4. efl. 5 2 3
3aounasi gopma o0yueHust
Bun yueOHol paboThI Bcero Cemectpsl

4acoB 7 8

AyAuTOpHbBIE 3aHATHS (BCET0) 16 8 8

B Tom uncre:

Jlexmn 8 4 4

IIpaktuueckue 3ansatus (113) 4 4

JlabopaTtopusbie pabotsl (JIP) 4 4




CamocrosiTesibHas paboTa

155

64

KypcoBas pabora + +
Yacel Ha KOHTPOJIb 9 9
Byt mpoMeXyTOYHOM aTTecTanuu (9K3aMeH ) + +
OO0m1as Tpy10€MKOCTh Jac 180 72 108
3ad. e]I. 5 2 3

5. COJAEP’)KAHME JUCLHUTIIAHBI (MOJIY.JIST)

5.1 Conep:kanue pa3iesioB TUCUMILIMHBI U pacnpeaejeHue TPyI10eMKOCTH
0 BHAaM 3aHATHH

o4yHasi popma 00ydeHust

Ne
/11

HaumenoBanue
TEMBI

Copneprxanue paszaena

Jlexnn

IIpax
3aH.

JIa6.
3aH.

CPC

Bcero,
yac

6 cemecTp

DyHKIMOHATIbHAS
JJIEKTPOHHUKA.
OCHOBHBIE [IOHS-
THS

Ipeamer mucuUIUTHHEI U ee 3a1a4i. OCHOBHBIC MOHATHUS (YHKIIHO-
HAJILHOM 37eKTpoHuKH. OCHOBHBIC HaNpaBJieHHs ()yHKIMOHAILHON
MHUKPO3JICKTPOHUKH. Moienb nprubdopa GyHKIHOHAIEHOH 31eKTPO-
HUKH. O030p HU3UUECKUX SIBICHUN U TPOIIECCOB (PYHKIIMOHATEHOU
MHUKPODJICKTPOHHUKH.

10

DyHKIMOHAIbHAS
aKyCTOJIEKTPO-
HHUKa

®du3nuecKkre 0OCHOBBI (PYHKIIHMOHAIBHOM aKyCTONEKTPOHHUKH:
MIPUHIIUITBI B3AUMHOTO IPE0Opa30BaHuUsI AKYCTUIECKHUX U IIEKTPH-
YEeCKUX CHUTHAJIOB, BOJIHBI Panes, JIsea, Ctoynmu, JIamoOa, ['yisesa-

Bbirorreiina. MCTOZ[I:I BO36y)K,Z[eHI/IH 1 prue€Ma aKyCTUYCCKHUX BOJIH.

VYupasieHne pacpocTpaHeHHEM aKyCTHIECKHX BOJH. [IpnGops! Ha
MIOBEpXHOCTHBIX akycriyeckux BonHax (IIAB). Koncrpyuposanue
MHOTO(QYHKIIMOHATIBHBIX ycTpoiicTB Ha [TAB. [Tpubopsr ¢pyHKINO-
HaJIbHON aKyCTORJIEKTPOHUKH: JINHUH 331€PKKH, TeHEPaTOPhI Ha
[TAB, KOHBOJIBEBEPEI, YCTPOHCTBA MaMATH, Pypbe-TIPOLECCOPHI,
ITE303IEKTPHUIECKHE IpeoOpazoBaTenu.

10

18

36

DyHKIMOHATbHASL
JIU3JIEeKTpUYecKas
3JIEKTPOHUKA

®duznyeckre 0OCHOBBI (PYHKIMOHAIBHOM JMAIEKTPUIECKOI dIIeK-
TPOHUKH J[MHAMHYEeCKUEe HEOTHOPOIHOCTH AUIICKTPUUECKOH 3MIeK-
TPOHUKH: CETHETOIIEKTPHUECKUE JOMEHBI, (BIIyKTOHBI, (pa30HBI,
9KCUTOHBI, ONAPUTOHBL. KOHTHHYaIbHBIE CPeJIbl AT JUIIEKTPU-
YECKOW AIIEKTPOHUKU. [ eHepaTophl, yCTpOICTBA yrpaBiIeHus 1
JIETEeKTOPHI IMHAMIYECKUX HEOTHOPOITHOCTEH IS AMAIIeKTpUYe-
CKOM 3NeKTpOHUKH. [IprOops!l GYHKIIMOHATBHOHN TUAIEKTPHICCKOM
JNEKTPOHUKH: CIIOUCTBIE CTPYKTYPBI, YCTPOMCTBA MAMSTH, TIPOIIEC-
COpBI, YCTPOiCcTBO 00paboTku nHpopMarmu Tuna @PEPITUK

14

26

Hroro 3a 6 cemectp

16

16

40

72

7 cemecTp

DyHKIMOHAIBHAS
MOy TIPOBOTHH-
KOBas JIEKTPO-
HHUKa

dusnyeckre 0OCHOBBI pabOTHI TPUOOPOB € 3aPSATOBOH CBSI3BIO
(IT3C). Dnexrpudeckas 0ObeMHas HEYCTOHYUBOCTH B MHOTOJIOJHH-
HBIX TTOMynpoBoaHuKax. O6pa3oBaHHe JOMEHOB CHIIBHOTO OIS,
YCJIOBHS MX CYILECTBOBAHUS U MPOJBIDKEeHH. [lepeHoc HocuTeneit
3apsaa B aMop(HBIX MOTYNPOBOIHUKAX, ITHYpOBaHHEe ToKa. KBaH-
TOBBIE pa3MepHble 3P EKTH B MOTyNPOBOIHUKAX. [IprOOpE! GyHK-
LMOHAJIBHOM MOJIyIPOBOIHUKOBOM 3JIEKTPOHHUKH: aHAJIOTOBBIE ITPO-
neccopsl Ha [13C-cTpykTypax, mudpossie mporecccops! Ha [13C-
CTPYKTypax, 3aloMHHaomue ycrpoiicrtsa Ha [I3C-cTpykTypax,
BUCITMH-ipr6ops1, mprOops! Ha BOJTHAX MPOCTPAHCTBEHHOTO
3apsiza, npuOopkl Ha ocHOBe dddekra ['aHHA.

16

22

DyHKIMOHAIbHASA
MarHMTO3JeKTpO-
HHMKa

dusnyeckre 0OCHOBBI MArHETOUIEKTPOHUKU. MarHUTOynopsg04eH-
HBIC BEIIECTBA U UX MAarHUTHBIE XapakTepucTuku. OOMeHHOe B3au-
MOJEWCTBHE U MarHUTHas aHu3oTponus. L{mmuHapudeckue mar-
HUTHBIE JoMeHBL. JloMeHHbIe TpaHullbl. ['eHepanus, nenenue, mne-
peMelICHUE U IeTEKTUPOBAHUE HIIMHIPUYECKAX MATHUTHBIX J0-
MEHOB. MarHuTO31eKTPOHHBIE 3aII0MHHAIOIIUE YCTPOICTBA U HO-
cureny uHpopMarmi. [Iporieccops! CUTHATIOB Ha IIUIHHIPUIECKUX
MarHUTHBIX 1oMenax (LIM/I). [Ipomeccopbl cUrHAOB Ha MarHUTO-
CTaTUYECKUX BOJIHAX. 3allOMHHAaroImue ycrpoiictsa Ha (LIM/I).
3anoMMHaroNMe yCTPOHCTBA HA MATHUTHBIX BUXPAX. MarHuTHbIe
HOJTYIPOBOJHUKH U YCTPOHWCTBA HA X OCHOBE.

16

20




DyHKIMOHAJIbHAS
OTITORJIEKTPOHUKA

Pusnyeckre OCHOBBI ONTOIEKTPOHUKU. DOTOAIEKTPUUECKHUE SB-
JIEHUs ¥ U3JTy4yaTenbHas peKOMOUHAIMA B MOTyPOBOAHUKAX. Oc-
HOBHBIE TUIIBI HEKOT€PEHTHBIX HCTOYHUKOB OITHUYECKOTO H3ITy4e-
HUA. DIEKTPOIIOMUHECIIEHTHBIE KOHIEHCATOPbI, CBETOM3ITydalo-
mue auoasl. bazossie koHcTpykiun CUJI. doTtonpueMHuku ¢
BHYTPEHHUM (POTO3()(HEKTOM U HX CPaBHHUTEIHHBIE XapaKTePHCTH-
ku: porope3nucTopsl, GoToaHOAEl, GOTOTPAH3UCTOPHI, POTOTHPH-
cropsl. BOJIC u ux mpeumyIecTBa, UCIOJIb3yEMble TUIIBI BOJIOKOH,
METO/IbI U3TOTOBJICHHS ONTUYECKUX CBETOBOIOB. MOIYIATOPEL,
Je(IeKTOpHI U IPeoOpa3oBaTeNId HICKTPHYECKUX CUTHAJIOB.

16

17

39

Bcero 3a 7 cemectp

16

16

49

81

Kontpons

27

HTroro 3a 7 cemectp

108

Htoro

180

3a04yHas opma 00y4yeHust

HaumenoBanue
TEMBI

Conepxanue pasjena

Jlexnn

IIpax
3aH.

JIa6.
3aH.

CPC

Bcero,
qac

7 cemecTp

DyHKIMOHATIbHAS
JNEKTPOHUKA.
OCHOBHBIE TOHSI-
TUS

[penmer nucHMIUIMHEL U ee 3a1add. OCHOBHBIE MTOHATHS (QyHKIHO-
HaJIbHOM 371eKTPOHHKU. OCHOBHbIE HampaBIeHHs! QyHKIHOHAIBHOM
MHKpPO3JIEKTPOHUKH. Mozenb npudopa GpyHKIHOHAIBHOI 3IeKTpOo-
HuKH. O030p HU3NUECKUX SIBICHUN U IPOLECCOB (PYHKIIMOHATBHON
MHKPO3JICKTPOHHKH.

20

22

DyHKIMOHATIbHASL
aKyCTO?JIEKTPO-
HUKa

dus3ryeckre OCHOBBI (PYHKIIMOHATBHOM aKyCTOAICKTPOHUKH:
MIPUHIIUITBI B3aUMHOTO MPe0Opa3oBaHusl aKyCTHUCCKHUX H AIICKTPH-
YEeCKUX CHUTHAJIOB, BOJIHBI Panes, JIsea, Ctoynmu, JIamoOa, ['yisesa-

Brromreiina. Metoas! BO30YXIE€HHS U ITPpHEMa aKyCTHYECKHX BOJIH.

VYnpasieHne pacpoCTpaHEeHHEM aKyCTHIECKHX BOIH. [Ipnbops! Ha
MMOBEPXHOCTHHIX akycTuieckux BoiHax (IIAB). KoncrpyupoBanue
MHOTO(QYHKIIMOHATIBHBIX ycTpoiicTB Ha [TAB. [Tpubopsr ¢pyHKINO-
HaJIbHOH aKyCTODJIEKTPOHUKH: JINHUH 33/IePXKKH, TeHepaTopbl Ha
ITAB, KoHBOIBBEpEI, ycTpoiicTBa naMATH, Pypbe-IpoLEecCopsl,
IbE303JIEKTPUYECKUE TPe0Opa3oBaTeu.

24

26

DyHKIMOHATIbHASL
JMIIEKTPUIEcKast
JNEKTPOHHKA

®duznyeckrne 0CHOBBI (PYHKIIMOHAIBHOM JMAIEKTPUIECKOH dIIeK-
TpOoHNKH JIMHAMIYECKHE HEOJHOPOTHOCTH TUIIEKTPHIECKOH JIIeK-
TPOHUKH: CETHETOIEKTPHUECKUE JOMEHEI, (PIIyKTOHEL, (pa30HHI,
9KCHUTOHBI, TTOJSIPUTOHB!. KOHTHHYaIIBHEIE CPEAbI IS AUIIEKTPH-
YECKOW AIIEKTPOHUKU. [ eHepaTophl, yCTpOICTBA yrpaBiIeHus 1
JETEeKTOPbI TUHAMHUECKUX HEOJHOPOAHOCTE! JUI AUIIEKTpUYe-
CKOM 271eKTpOHHKH. [IprOOpEI GYHKIMOHATIBHON THAIEKTPHIECKOM
3JIEKTPOHUKU: CIOUCThIE CTPYKTYpPBI, YCTPOICTBA aMATH, NIPOLeC-
copbl, ycTpoiictBo 06padotku nnpopmannu trrna PEPTINK

20

20

Hroro 3a 7 cemectp

64

72

8 cemecTp

DyHKIMOHATIbHAS
MOJIYIIPOBOJHU-
KOBasl IEKTPO-
HUKa

Dus3ryeckre OCHOBBI pabOThI MPUOOPOB C 3aPATOBOI CBSI3BIO
(TT13C). Dnektpuveckas 00beMHas! HEYCTOWYUBOCTH B MHOTOJTOJTHH-
HBIX TTonynpoBoaHuKkax. O6pa3oBaHUe JOMEHOB CHIIBHOTO TOJIS;
YCJIOBHS MX CYILECTBOBAHUS U MPOJABIDKEeHU. [lepeHoc HocuTeneit
3apsizia B aMOp(QHBIX MOJYIPOBOIHUKAX, IIHYPOBaHHE ToKa. KBaH-
TOBBIE pa3MepHbIe 3P (PEKTH B MOMyNpoBOJHUKAX. [Ipudops! pyHK-
L[MOHAJBLHOM MOJTyTPOBOIHIUKOBOM 3JIEKTPOHHUKH: aHAJIOTOBBIE TTPO-
neccopsl Ha [13C-cTpykTypax, mudpossie mporecccops! Ha [13C-
CTPYKTYypax, 3alloMHHaromue ycrpoiictsa Ha [13C-cTpykTypax,
BUCTINH-npu6opsl, mpuOopsl Ha BOJHAX MPOCTPAHCTBEHHOTO
3apsiia, mpuOopkl Ha ocHOBE dddekTa ["aHHa.

30

32

DyHKIMOHAIbHASA
MarHMTO3JIEKTPO-
HUKa

®Puznyeckre OCHOBBI MarHETOAIEKTPOHUKHY. MarHuToynopsioueH-
HBIC BENIECTBA U MX MarHUTHBIE XapakTepucTuku. OOMEHHOE B3an-
MOJEUCTBUE U MarHuTHas anuzoTponus. Llunuuaapudeckre mar-
HUTHBIE IOMeHbI. JloMeHHble TpaHuLbl. ['enepanus, nenexue, mne-
peMelieHue U AeTeKTHPOBaHUE IMIMHAPUYECKUX MAarHUTHBIX J10-
MEHOB. MarHuTO3JIEKTPOHHBIE 3alIOMUHAIOINE YCTPONUCTBA U HO-
cutenn uadGopmarmu. [Iporieccopbl CHTHAIOB HA IIMITHHIAPUICCKUAX
marHuTHbIX gomeHax (LIMJ]). ITpoueccopsl cUrHAI0B Ha MarHUTO-
CTaTUYECKUX BOJHAX. 3alloOMHHAaloImue ycrpoiictsa Ha (LIM/I).
3armoMHHAONINE YCTPOWCTBA HA MATHUTHBIX BUXPSAX. MarHuTHEIE
MOJIYTIPOBOJHUKH U YCTPONUCTBA HA UX OCHOBE.

31

31

DyHKIMOHAJIbHAS

Du3nyeckrne 0CHOBEI OITOSJICKTPOHUKH. q)OTOBHeKTpI/I‘{eCKI/Ie SAB-

30

36




ONTO3JIEKTPOHMKA| JICHUS U U3JydaTesbHas peKoMOMHALMS B HOIyIpoBoAHUKaxX. Oc-
HOBHBIE TUIIBl HEKOT€PEHTHBIX HCTOYHHUKOB ONTHYECKOTO H3ITyde-
HUSL. DJICKTPONIOMUHECIICHTHBIE KOHJICHCATOPBI, CBETOU3ITY 4at0-
e auoasl. bazossie koncTpykuun CUJl. dotonprueMHuKH ¢
BHYTPEHHHM (POTO3()PEKTOM U MX CPaBHHUTEIBHBIE XapaKTePHCTH-
ku: porope3ncTopsl, GoToANOAEL, GOTOTPAH3UCTOPHI, POTOTHPH-
cropsl. BOJIC u ux npeumy1iecTa, UCIOIb3yEeMbIE TUITBI BOJIOKOH,
METO/IbI H3TOTOBJICHHS ONTHYECKUX CBETOBOIOB. MOIYIIATOPEL,
JeIICKTOPBI M TPeoOpa30BaTEIIH ICKTPUICCKUX CUTHAJIOB.

Bcero 3a 8 cemectp | 4 - 4 91 99
Kontpons 9

Hroro 3a 8 cemecTp 108

Hroro 180

5.2 Ilepeyennb 1a00paTOPHBIX padoT

1. HccnenoBaHue CIEKTPAIbHOTO COCTABA M3JTyUCHUS MOTYIPOBOIHUKOBBIX CBE-
TOJINOJIOB

2. HW3aMepeHune mapamMeTpoB U XapaKTePUCTUK (HOTOMPUEMHHUKOB ((OTOPE3UCTOP,

dboToTUpHUCTOD)

HccnenoBanue CrieKTpaibHBIX XapaKTepUCTHK P-i-N-poTtoauoaos (LabVIEW)

4. VI3MepeHne XapaKTepPUCTUK JHOAHBIX ONTOIAp.

w

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBeTcTBUM € y4eOHBIM IIJIJAHOM OCBOEHHE TUCHUIUIMHBI «DyHKIIMOHAIb-
Hasl 3JIEKTPOHUKA» MPEIyCMaTPUBAET BBINOJIHEHHE KypCOBOMl paboThl B 7 ceMecTpe
JUTSE O9HOM (popMBI 00yUeHHUS, B 8 ceMecTpe Il 3a09HOM (hOpMBI 00yUeHUSI.

[IpumepHass TemaTtuka KypcoBOMl paboThl: «PacdeT aKyCTORJIEKTPOHHBIX
YCTPOWCTBY.

KypcoBas pabora no nuctummimae « OyHKIUOHATBHAS SJIEKTPOHUKIY» TPEAY-
CMaTpUBaET pacyeT KOHKPETHOI'O YCTPOWMCTBA (PYyHKIIMOHAIBHON aKyCTO3JIEKTPOHH-
KM, TI03TOMY B KYPCOBYIO pa0OTy BXOJUT pa3pabOTKa TOIOJIOTHHU MpuOopa, BHIOOP
€ro 3aKOHYEHHON KOHCTPYKIIMH U PACYET OCHOBHBIX APaMETPOB.

Kaxxap1il cTyeHT mosiy4aeT MHAUBUAYaJbHOE 3aJ]JaHue Ha KYpPCOBYIO paloTy.
B 3aganuu npuBOIMTCS HAUMEHOBAHHME TEMbl U MCXOJHBIE TAHHBIE ISl POEKTUPO-
BaHMSI TOMOJIOTHH U CTPYKTYpbI IprOopa PyHKIMOHAIBHON aKyCTOAJIEKTPOHUKH.

3amauu, penaeMble IPH BBIMOJTHEHUH KypCOBOM paOOTHI:

* HAYYUTBCA CaMOCTOSITEIbHO paboTaTh C TEXHUYECKON M HAy4HOU JuTepa-
Typoif;

* mpopaboTaTh BOMPOCHI TEOPUU U KOHCTPYHMPOBAHUS YCTPOUCTB (YyHKIIHO-
HaJIbBHOM JJIEKTPOHHKH;

* 000CHOBAaHHO TMOJXOJIUTh K BHIOOPY TEXHHUECKHUX PEIICHUN MpHU pacuere
npubopa;

* KpPUTHUYECKU OLICHUBATHh PE3YJIbTAThI, MOJTYUYECHHBIE TIPU PACUYETE TOIMOJIOTUH
nmpubopa, ero mapaMeTpoB M XapaKTEPUCTHK;

* YMETh YETKO M T'PAMOTHO M3JaraTh CBOU MBICIHM U HAIJISIAHO MPEACTAaBISATH
pe3ynbTaThl PaCUETOB.



KypcoBasi pabora Bkimouar B ceOs TIpauuecKkyrd 4YacTb M PacyeTHO-
MOSICHUTENIbHYIO 3aMHCKY.

Y4eOHpIM TIaHOM 1O JuciuIUinHe «DyHKIIMOHANBHAS SJICKTPOHUKA» HE
MPEAYCMOTPEHO BBIMOJHEHUE KOHTPOJIBLHON PabOTHI.

7. OUEHOYHBIE MATEPHA.IbI /151 IPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOLUXCS 11O
JTUCHMUILITAHE (MOJYJIIO)

7.1. Onucanue nokasarejeil 1 KpuTepueB OLEHMBAHUSA KOMIIeTEHUUI HA
Pa3JIMYHBIX 3TANAX UX (POPMHUPOBAHHUS, ONIMCAHUE IIKAJ OLlCHUBAHMS

7.1.1 JTan TeKyuero KOHTpoJs

Pe3ynbTaThl TEKYIIETO KOHTPOJISI 3HAHUA U MEKCECCUOHHOW aTTECTAIUU Olie-
HHUBAKOTCA MO CIEAYIOIIEH CUCTEME:

«aTTECTOBAHY;

«HE aTTECTOBaH».

Komme- Pe3yabTaTel 00yueHus, Kputepun
XapakTepHu3yolue ATTeCcTOBaH He arTecroBan
TeHUM C(l)OpMI/IpOBaHHOCTB KOMIICTCHIIMH OUECHUBAHU
TIK-6 [3HATBH KOHCTPYKIIUH, ITApaAMETPHI, Tecr Brimonnenue B tecte menee 40 %
XapaKTEePUCTUKH U 00JIaCTH NpUMe- Tecta Ha 40 — MPaBUJIBHBIX OTBE-
HCHHS IPUOOPOB U YCTPOUCTB (PyHK- 100 % TOB
[IHOHAJIBHON 3JICKTPOHUKH; Konrpomsusie 3aganusa aius (OtBeTr Ha 3 - 5 Pemeno menee 3
3aIIUTHI Ta0OPATOPHBIX pa- |3ajaHuii BapuaH- [3agaHuii U3 5
6ot Ta U3 5
yMeThb IPUMEHSTh NOITy4eHHbIe 3Ha- |Tect Brmmonnenue B Tecte menee 40 %
HHS TIPY TEOPETHYECKOM aHaJIM3e, Tecta Ha 40 — MPaBUIBHBIX OTBE-
KOMITBIOTEPHOM MO/ICIIUPOBAHUH U 100 % TOB
JKCIepUMEHTaIbHOM nccienoBanun |Konrponbable 3apanus aust |OtBet Ha 3-5 Pemeno menee 3
(hM3MUYECKHX MPOLIECCOB, JIEXKAIINX B |3alINTHI JA0OPATOPHBIX pa- |3aJaHuii BapuaH- |3agaHui u3 5
OCHOBE MIPHHITUIIOB paOOTHI IpHOO-  [0oT Tam3 5
POB U YCTPOMCTB (PYHKIIMOHATBHOM
JJIEKTPOHUKH;
BJageTh nHQopMarmei 06 obnactax [Tect Brimonnaenne B tecte menee 40 %
MPUMEHEHHUS U TIEPCIICKTHBAX Pa3BH- Tecta Ha 40 — MIPaBMIBHBIX OTBE-
TS IPHOOPOB U YCTPOHCTB HYHKIIH- 100 % TOB
OHAJBHOI MEKTPOHUKH. Kontpomsusie 3aganausa aus (OtBeTr Ha 3 -5 Pemeno menee 3
3aIIUTHI Ta0OPATOPHBIX pa- |3aaHuii BapuaH- [3agaHuii U3 5
60T Ta U3 5
[IK-7 [3HaTh ¢pusuyeckue ocHOBHI pyHKIHU- |Tect Brmmonnenue B Tecte menee 40 %
OHAJILHOM AJIEKTPOHUKH: JMHAMHYE- Tecta Ha 40 — MPaBUIBHBIX OTBE-
CKHE€ HEOTHOPOJIHOCTH; KOHTHHYaJTb- 100 % TOB
HBIE CpeJibl; TeHepaTopsl quHaMude- |KonTponeHble 3amanus mast |OtBer HA 3 - 5 Pemmeno menee 3
CKUX HEOJJHOPOJHOCTEH; yCTPOWCTBO |3aIIMThI JA0OPATOPHBIX pa- |3ajaHuil BapuaH- |3agaHui u3 5
yIpaBJIeHUs] JTUHAMUYECKUMH HEOI- |0OT Ta U3 5
HOPOJIHOCTSIMH; IETEKTHPOBAHHE JIU-
HaMUYECKHX HEOJHOPOJHOCTEN; Oc-
HOBHbIE (PU3NUECKHE TPOLIECCHI, Jie-
JKallie B OCHOBE JICHCTBUS ITPUOOPOB
(YHKIHMOHAJIBHOW 3JICKTPOHHUKH;
yMeTb HCIIONBb30BaTh anmnapat uiek- |CoOnroeHue nmpasui Tex-  |Brimonnenne Hesrimonnenue
TPOJMHAMUKH CILIOUIHBIX CPEJI sl |HUKHM 0€3011aCHOCTHU MPH paboT B CPOK, paboT B CPOK,




aHanm3a paboThl MPUOOPOB (HYHKIIN- |BBITOJHEHUH JIAOOPATOPHBIX |[IPEIYCMOTPEH-  |pexyCMOTPEHHBIH
OHAJIBHOM MEKTPOHUKH; HCIIONB30- [paboT; y4eT morpemHocTH  |HbIi B pabounx  |B pabovmx mpo-
BaTh alnmnapaT KBAHTOBOW MEXaHWKH U [m3mepennii. O0paboTka pe- |mporpammax rpammax
3NEKTPOJMHAMUKY CIUIOINIHBIX CPEl  |3yJIbTATOB M3MEPCHUM, aHa-
JUTSL pacyeTa XapaKTePUCTHK MPUOO0- |13 MOJYYCHHBIX TaHHBIX
pOB (hYHKIIMOHATIBHO JICKTPOHUKH;
BJIAJEeTh MCTOIaMU SKCIICPUMEH- CoOmnroeHue npaBmi TeX- | BrimonHeHne Hepimonuenue
TaJBHBIX MCCIICIOBAHUI MApaMETPOB |HUKHU O€30MaCHOCTH MPH paboT B CpOK, paboT B CpoK,
U XapaKTECPUCTUK MPUOOPOB U BBIMOJIHEHHUH JTA0OPATOPHBIX [IPETyCMOTPEH-  |MpemycMOTpEHHBIH
YCTPOUCTB PYHKIIMOHAIBHOM 3JIeK-  [paboT; ydeT MorpenrHoCcTH  |HbIi B pabounx B pabouux mpo-
TPOHUKH. m3Mepenuii. O6pabotka pe- |[mporpammax rpamMmax
3yJIbTaTOB U3MEPEHUH, aHa-
JIM3 TIOJTy9EeHHBIX JAaHHBIX

7.1.2 ITan npoMe:KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MpOMEKYyTOUHOIO KOHTPOJS 3HAaHUM OLEHUBAIOTCS B 6 U 7 ce-
MecTpax Jijisi O4HOM (hopMbl 00yUeHus, B 8 cemecTpe JIsi 3a04HOU POpMbI O0yUECHHUS
10 YETHIPEXOAIIIbHON CUCTEME:
COTIUYHON;
«XOpOILIO»;
«YIOBJIETBOPUTEIIBHO;
«HEY0BJIETBOPUTEIBHO»

Konmed PesyabTaThl 00yueHus, Kpurepun
I— XapakTepu3ylomme A — OTau4HO Xopouio Yaosa Heynosa
c¢(hopMUPOBAHHOCTH KOMIIETEHIIMH
[TK-6 |3HATH KOHCTPYKIHMH, MapaMeTpsl, [lect Boinonnenue |Brimonnenune — |Boimonnenue |B tecte
XapaKTEPUCTUKHU U 00JIACTH MpUMe- Tecta Ha 90 — |tecta Ha 80 —  |tecrana 70 — |Mmenee 70 %
HEHUs IPUOOPOB U YCTPOHCTB (yHK- 100 % 90 % 80 % MPaBUIIb-
[IMOHAJILHOM AJIEKTPOHUKH; HBIX OTBE-
TOB
yMeTb IPUMEHSATH nodydeHHble  [Pemenune | 3agauum pe- | [IpomemoHn- IIponemon- 3amgauun
3HAHMSA [IPU TEOPETUIECKOM aHAIHU-(CTAaHIAPT- | IIEHBI B CTPUPOBAH BEP- | CTPUPOBAH He pere-
3€, KOMITBIOTEPHOM MOJICIIUPOBA- [HBIX IPaK- | IMOJHOM 00B- | HBIM XOJ pellie- | BEPHBIA XOA | HBI
HUU 7 KCTIEPIMEHTAIIEHOM HCCIIe- THYeCKUX | eMe M [TONy- | HUS BCEX, HO He| PEHICHUS B
JOBaHUM (PU3WYECKUX MPOIIECCOB, Banad YeHEI Bep- MTONTy4YeH Bep- | OOJNBIIMHCTBE
JISKAIIUX B OCHOBE ITPUHIIUTIOB HBIC OTBETHl | HBIH OTBET BO | 3a1a4
paboTHI IPIOOPOB U YCTPOKCTB BCEX 3aJauax
(YHKIIMOHATBHOM IMEKTPOHUKH;
BJaJeTh nH(popMalmeit 06 00na- |Penrenue 3anauu pe- [Iponemon- IIponemon- 3agaun
CTSX MPUMEHEHUS U TIEPCTIEKTUBAX [IPUKJIA- | IIEHBI B CTPHUPOBAH BEP- | CTPUPOBAH He pere-
pasBuTHs MPUOOPOB M YCTPOUCTB  [HBIX 3a]a4 i TOJHOM 00b- | HBIH XOJ pellie- | BEpHBIA X0 | HbI
(YHKIIMOHATIBHOM JIEKTPOHUKH.  [KOHKPETHOY €Me M MOJy- | HHSI BCEX, HO HE| PEIICHUS B
MpeaMeT- | YeHBI Bep- MOJTyYeH Bep- | OONBIIMHCTBE
HOM 00a- | HbIE OTBETHI | HBII OTBET BO 3a71a4
CTH BCEX 3aj7auax
[TK-7 | 3HaTh ¢pu3mdeckne ocHOBHI (PyHK- [Tect Boeinonnenue | Bemonnenue | Beimonnenue | B Tecte
LIUOHAJILHOM AJIEKTPOHUKHU: JUHA- tecta Ha 90 — | Tecta Ha 80 — | Tecta Ha 70 — | MeHee
MUYECKUE HEOTHOPOJHOCTHU; KOH- 100 % 90 % 80 % 70 % mpa-
THHYaJIbHbIE CPE/Ibl; TEHEPATOPHI BHJIBHBIX
JUHAMUYECKUX HEOJHOPOIHOCTEH; OTBETOB
YCTPOMCTBO ynpaBJeHUs TUHAMU-
YECKUMHU HEOTHOPOTHOCTSIMH; JIe-
TEKTHPOBaHUE TUHAMUYECKHX He-
OJTHOPOJTHOCTEH; OCHOBHBIE (hH3H-
YECKHUE TPOIIECCHI, JISKAIUE B OC-
HOBE JeHWCTBUS MPHOOPOB (PyHKITH-
OHAJIBHOH 2JIEKTPOHUKH;




YMeThb UCIIO/Ib30BAaTh aImapar Pemenue | 3apmauum pe- | IIpomemon- IIponemon- 3agauu
9MEKTPOAUHAMUKY CIUIOIIHBIX CPEA/CTaHIapT- | LICHHI B CTPUPOBAH Bep-| CTPUPOBAH He pelie-
JUIsL aHaJTi3a paboThl MPUOOPOB HBIX NIPaK- | MOJTHOM 00B- | HBI XOJ pellle- | BepHBIN X0 | HEI
(YHKIIMOHANBEHOU JIEKTPOHUKH;  THYECKUX | €Me M IIOJIy- | HUS BCEX, HO HE| pelIeHHs B

HCIOJIB30BATh anrapar KBAaHTOBOM Bajad YCHBI BEp- NOJIYy4UCH BEp- OOJILIINHCTBE
MCXaHUKHU U DJICKTPOJAUHAMUKHU HbIC OTBETHI | HBIM OTBET BO 3aga4y
CIUIOIIHBIX CPEX I pacueTa Xa- BCECX 3ajadax

PaKTepUCTHK MTPHOOPOB HYHKINO-
HaJIbHOM 3JICKTPOHHKHU;

BJIaJleTh METOAAMHU KCIIepUMeH- [Perienue 3amaun pe- IIponemon- IIponemon- 3amaun
TaJBHBIX MCCIEIOBAHUH MapaMeT- [PUKIa]- | IICHBI B CTPUpPOBAH BEp-| CTPUPOBAH HE perre-
POB 1 XapaKTEPHUCTHK MPUOOPOB M [HBIX 3a7ad | TOJHOM O0B- | HBI X0 pele- | BepHBIH X0 | HBI
YCTPOWCTB (PYHKIIMOHAIEHON AIIEK- B KOHKPET- | €M U IONTy- | HHS BCEX, HO HE| PEIICHHS B

TPOHUKHU. HOW IpeA- | 4YeHBI Bep- MOJTy4eH Bep- | OONBIIMHCTBE
METHOU HBbIE€ OTBETHl | HBIM OTBET BO | 3a4a4
o0nacTi BCEX 3ajauax

7.2 IlpuMepHBIil epeYeHb OLEHOYHBIX CPEACTB (THMOBbIC KOHTPOJIbHBIE
3aJlaHUsl WIH MHbIE MaTepUHaJibl, HEOOX0AUMBbIE IJs OLUEHKH 3HAHUN, YMEHHUIl,
HABBIKOB M (MJIM) ONBITA AeSITEJIbHOCTH)

7.2.1 IllpumepHbIi NepevYeHb 3aJaHUM IJI51 MOATOTOBKH K TeCTUPOBAHUIO

1. dyHknMoHanbHAas 3J1E€KTPOHUKA - 3TO

1) oOnacTh IEKTPOHUKH, CBA3aHHAS C UCCIICAOBAHUSMH NOBEJCHUS 3apsDKEHHBIX YaCTHIL B
TBEPJIOM TeJI€ M0/ BO3JICHCTBUEM AIIEKTPUUYECKHX, MATHUTHBIX, JJIEKTPOMArHUTHBIX, TEIIOBBIX 10~
JIeid, a TaK)Ke ¢ CO3aHreM MPUOOPOB M YCTPOMCTB B MUKPOMHUHHATIOPHOM HCIIOJTHEHUH C UCIOJb-
30BaHMEM I'PYIIOBOM TEXHOJIOIMU U3TOTOBJICHHUS;

2) o0nacTb MHTErPAJIbHON AJIEKTPOHUKHU, B KOTOPOU M3y4yaeTcs BOSHHMKHOBEHHUE U B3aMMO-
JeicTBUe TUHAMUYECKUX HEOJHOPOIHOCTEH B KOHTUHYaJbHBIX CPElaX B COBOKYIHOCTH C (pu3mue-
CKUMHU TIOJISIMH, @ TaKKe CO3/1al0TCsl PUOOPBI U YCTPOICTBA HA OCHOBE JUHAMUYECKHX HEOAHOPOIHO-
creit uis teneit 00paboTKU, TeHepauK U XpaHEeHUs1 HH(pOopMaIuuy;

3) 00acTh ANEKTPOHUKH, KOTOPAsl PelIaeT 3a7auu, CBI3aHHBIE C U3YUYECHUEM CBOMCTB TOJTY-
IPOBOJIHUKOB, JTUAJIEKTPUKOB, MarHUTHBIX MaTEpUAJIOB, BIMSHUEM Ha 3TU CBOICTBa mpumecedl u
0COOEHHOCTEH CTPYKTYphl, U3yUYEHHUEM CBOMCTB IMOBEPXHOCTEM M TpaHMIl pazjiena MEXKIY CIOSIMHU
pa3IMYHBIX MaTEepHUaJOB; CO3JaHMEM B KpHUCTaule objacTed ¢ pa3HbIMU THUIIAMH MPOBOJUMOCTH;
CO3JIaHMEM TEeTEpONepEeX0J 0B M MHOTOCIOHHBIX CTPYKTYp; CO3JaHHEM (YHKIIMOHAIBHBIX
YCTPONCTB MUKPOHHBIX U CyOMHUKPOHHBIX Pa3MEpOB, a TaKXKe CI0co0aMu M3MEpEeHHUs UX Mapamer-
pOB.

2. JluHaMHu4ecKas HEOJHOPOHOCTh 3TO —

1) nokanbHBIA 00BEM Ha MOBEPXHOCTH WJIM BHYTPHU CPEAbl C OTIUYHBIMU OT €€ OKpPY)KEHHUS
CBOICTBaMM, KOTOpasi HE UMEET BHYTPU ce0sl CTaTUYECKUX HEOJHOPOAHOCTEH M reHepupyercs B
pe3ylbTaTe ONpeneIeHHbIX (PU3UKO-XUMUIECKUX MTPOIIECCOB;

2) o0eqHEeHHBIN TOABMKHBIMA HOCHUTEIISIMH 3apsa CJIOW Ha TpaHHIlE pa3fena JABYX IMOJy-
MPOBOJHHUKOB C Pa3HBIM THUTIOM MPOBOUMOCTH;

3) NBOMHOM SJIEKTPUUYECKHUMA CIIOM, OOPA3yIONIUIICS 3a CUET HECKOMIIEHCUPOBAHHOTO 00BEeM-
HOTO 3aps/a.

3. JlnHaMHYeCKUMH HEOTHOPOJHOCTSIMH B ONITOSJIEKTPOHUKE SBIISIFOTCS
1) crycTku ¢GOTOHOB;
2) UMIMHPUYECKUE MAarHUTHBIE JOMEHBI;
3) GOHOHBI.



4. JInHaMHYECKUMH HEOTHOPOJHOCTSIMH B aKyCTOIJIEKTPOHUKE SBIISIOTCS
1) 3apsn0BbIE MAKETHI (CTYCTKH) 3JIEKTPOHOB UJIU JIBIPOK;
2) IUIMHAPUYECKUE MarHUTHBIE JIOMEHBI;
3) ¢oHOHBI.

5. JlnuHaMMYEeCKUMH HEOJHOPOAHOCTSMHU B SJIEKTPOHHKE MEPEHOCA 3apsi/ia SIBISIOTCS
1) 3aps10BBIe MAKETHI (CTYCTKH) JICKTPOHOB MIIH JIBIPOK
2) cryctku (DOTOHOB;
3) sBNIeHUS, IPOSIBIIAIOMINECS IPU HU3KUX KPHOTEHHBIX TeMIIepaTypax.

6. /luHaMIYeCKMMU HEOJHOPOIHOCTSIMU B MarHUTORJICKTPOHUKE SIBIISIOTCS
1) siBIEHUS, IPOSBIISAIOMINECS MIPH HU3KUX KPUOTEHHBIX TEMIIEpaTypax;
2) UMIMHAPUYECKUE MarHUTHBIE JOMEHBI;
3) 3aps10BbI€ MAaKETHI (CIYCTKH) AJIEKTPOHOB MM JBIPOK;

7. OnTpoH — 310 MPUOOP

1) B koTOopoM mipu 00paboTKe MH(POPMAIIUK MTPOUCKXOAUT MPEOOPA30BAHUE DIICKTPHUCCKIX
CUTHAJIOB B ONITUYECKHE U OOPATHO;

2) B KOTOPOM IpH 00paboTKe HHPOPMALIUU TPOUCXOTUT MPEOoOPa30BaHUE ONTHUECKUX CUT-
HaJIOB B AJIEKTPUYECKUE U 0OPATHO;

3) B KOTOPOM OCHOBHBIM (DM3HUYECKHM MPOIIECCOM SIBJISIETCS MEPEPacIpe/iCIICHUE OTIEIb-
HBIX HOpLII/Iﬁ 3apsaaa nona I[eflCTBHeM BHCIIHUX YIIPABJIAOIINX CUTHAJIOB.

8. OcHOBHOE Ha3HAYEHHE ONITPOHOB COCTOUT B!
1) noBbILIEHHE BXOIHOTO COIIPOTUBIICHUS;
2) yCUIJIEHUU CUTHAJIOB;
3) ranpBaHUYECKON pa3BsA3Ke LIEMel;
4) NOHMKEHUU BBIXOAHOTO COMPOTUBIICHHUS.

9. YcnoBHOE rpa(bI/IquI(oe 0003HauCHHE PE3UCTOPHOT'0 OIITPOHA:

=0 @B @& =

2) 3) 4)

10. YcnoBHoe rpadguueckoe 0003HAUEHHE TUPUCTOPHOTO OMTPOHA!

@ZE@ =) =K) =9
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7.2.2 IlpumMepHbIii IepeveHb 3aJaHU ISl pellieHUs CTAHAaPTHBIX 32124

1. HopmaneHO BEKTOpPY HaNps>KEHHOCTH OJAHOPOAHOrO 3ekTpuyeckoro noist Eo = 100 B/m
pacrosoXeHa IJIaCTUHA U30TPOITHOTO JTUIIEKTPUKA C AUAJIEKTPUUECKON MPOHUIIAEMOCTBIO € = 2.
Onpenenurs:

a) HanpsbKeHHOCTh NoJst E u anekTpuueckoe cMmelieHue (3MeKTpUYecKyto MHAYKIuio) D
BHYTPH IUIACTUHBI,



0) MoJIIPU30BAaHHOCTD AUAJIEKTPHUKA P 1 MOBEPXHOCTH CBA3aHHBIX 3apPSJIOB C.

2. Bpluncnuth nosiipu30BaHHOCTh MOHOKPUCTAIJIA KAMEHHOM COJIM, CUUTAsl, YTO CMELECHUE
MOHOB I0J] ACHCTBUEM 3JIEKTPHUUECKOr0 MOJIsI OT MOJOXKEHHs paBHOBecUs cocTaBisieT 1 % paccro-
SHUSL MKy OJIMKaWIIMMU COCETHUMH MOHAMU. DJIeMEHTapHas siueiika Kpucrauia uMeeT Gpopmy
Ky0a, paccTosTHUE MEXIy coceqHUMHU noHamu a = 0,28 HM.

3. Ilpu Tex ke yclnoBUsiX, YTO U B IPEBIIYILEH 3a1aue, ONPEAEIUTh HANPSHKEHHOCTh DJIEK-
TPUUECKOT'O IO0JIsI, BO3JACUCTBYIONIEr0 HA MOHOKPUCTAJIJI KAMEHHOM COJU, eciid e€ NUAJIeKTpUude-
CKasl MPOHUIIAEMOCTH € = 5,65. Berauciuth Ko3((HUIUEHT yIPYTOi CBSI3U HOHOB Kynp B KPHUCTAIIIE,
noJiarasi, YTo Haps>KEHHOCTh BHYTPEHHETO MOJIsl paBHA HANPSKEHHOCTH BHEUTHETO MOJIS.

4. Onpenennutb COOTHOIIEHWE KOHLIEHTpALMK 3JEKTPOHOB B JOJIMHAX Auoja ['aHHa, ecnu
u3BecTHa 3(pPexTuBHAS Macca 3JIEKTPOHOB B OOKOBOM JOJMHE, paBHAA Msypp2 = 1,2Mo, U B 1IEH-
TPaJbHON JOJHMHE - Mypp1t = 0,07Mo, MHTEpBAT MEXTYy MUHUMYMaMH SHEPTUU B JIOJIMHAX pPaBEeH
AE = 0,36 3B, npu temnepatype T = 300 K.

5. Ompenenuth MaKCUMaJIbHYIO BBIXOJHYIO MOIIHOCTb, 00ECIIEYHBAEMYIO0 T€HEPATOPOM Ha
muonie ['anna Ha ocHOoBe GaAs, eciii OH BKIIIOUEH B KaMepy C aKTUBHOM MPOBOAMMOCTBIO HArpy3KH
0,01 Om u paboraer B mponeTHOM pesxuMe Ha paboueii gactore 10 I'Tm. JnuHa o6pasia guona
8 MkM, pabodee HanpspkeHue 8,4 B. [Ipu nsmeHeHnn HanpspkeHus Ha auoje oT 4 B 1o 8,4 B Benu-
yrHa Toka najaaina ¢ 400 MA o 350 MA.

6. B reneparopHoM pexxume paboThl quona ['aHHa, JOMEH BO3HHMKAET MPU MOCTOSHHOM
HarpsHKeHUU OosbiieM noporosoro HanpstkeHust Uo > Unop. HaliTu yacToTy renepaiuu B mpoJier-
HOM PEKHME, €CITH U3BECTHBI BEIMYMHBL: ToporoBoe HamnpspkeHue 0,21 B; ckopocTs HocuTeneil B
noporosoM pexume 6°10° m/c, ckopocTs Hackimenus 5°10° m/c.

7. OnpenenuTs MOCTOSHHYIO BPEMEHHU pellakcallii O0BEMHOIO 3apsiia U ONpeAeTuTh Cy-
1iecTBOBaHue JloMeHa B auoje ['anna Ha ocHoBe GaAs n-tuna npu L = 1 MkM, ckopocTu goMeHa
vy = 107 cm/c U ucxoaHOM KOHIICHTpaIuu Ny = 2-10%cem®, € = 12,5; npeidoBas MOABUKHOCTD
ud =).1 M¥/B-c.

8. B mmogne I'aHHa cKOpocTh JoMeHa B posieTHOM pexkume 2- 108 m/c, Bpems mponera B 06-
pase 5-1071° ¢, mmomans cedenms obpasma mpubopa 23-10* cm?, obmiee YMCIO AIEKTPOHOB
2-10% e, moABUKHOCT SNMEKTPOHOB B c1aboM mone cocTapnuseT u1 = 6000 cm?/B-c. Haiitu co-
IPOTUBJIEHHUE MTOTEPH 00pa3la B c1aboM moJie.

9. JluamMarauTHas BOCIPUMMYMBOCTh MeIH cu = -9,5-10°5, Onpenenuts HamaramuenHOCTSH
Y MarHUTHYIO MHAYKLHIO B METHOM IIPOBOJIE NP BO3ACHCTBUM HAa HETO OJJHOPOJIHOTO MarHUTHOTO
nojs HanpsbkeHHocTeio H = 100 A/M. YkakuTe, Kak OpUEHTHPOBAHbBI BEKTOPBI HAMAarHUYE€HHOCTH
Y MarHUTHOM MHIYKIMH JPYT OTHOCUTENBHO JpYTa.

10. MarHuTHas BOCIpUMMYMBOCTh HUKeN npu Temneparypax 400 u 800 °C paBHa coot-
BerctBeHHO 1,25-107° u 1,14-10". Onpenenuts TemnepaTypy Kiopy u MarHMTHYO BOCIIPHHMYH-
BOCTb HUKeJA ITpu TeMneparype T = 600 °C.

7.2.3 IIpumepHbIi NIepevYeHb 3aJaAHUI /I PelleHus MPUKJIATHBIX 32124

1. Hanmummure CTpyKTypHYIO opMyiy TuTHEBOH (deppormuHenn. Onpenenu-
T€ MarHUTHBIC MOMEHTHI (PEpPUTOOOPA3YIOMMX KATHOHOB. PaccunTaiiTe MarHUTHBIHN
MOMEHT JINTUEBOU (peppormuuaeny Ha GOPMYITbHYIO CAHMHHUILY.

2. Hanumiute opMyity 3aMenieHHOTO (peppuTa HUKEIs, €CIM 3aMEIICHUE BbI-
MOJIHEHO C [EJIbI0 YMEHbIIICHUSI KOHCTAaHThl aHU30TPOIIHH.

3. PaccuuTaiiTe MarHMTHBIH MOMEHT (epporpanara Yo 25Gdg 75Fes012

4. KpemHueBblii JTaBUHHBIA (OTOAMOA HMEET KOA(DPUIMEHT YMHOXKEHUS
M =20 na gnune BoiHBI 0,82 MKM IIpU 3TOM KBaHTOBBIN BbIXOJ 50 % M TeMHOBOM
Tok 1 HA. Onpenenute 4ucio nagaromux (OTOHOB I'y HA ITOW JJIMHE BOJIHBI B Ce-



KYH]ly, 0OeCreunBaroIee BhIXOJHON TOK MpuOopa (Mociie YMHOXKEHHS), OOJBIIHIA
YPOBHSI TEMHOBOTO TOKA.

5. Uto Takoe momeH, moMeHHas cTeHka? CpaBHUTE pa3Mepbl dJIEMEHTAPHOU
AYEUKH, KPUCTAIUINTA, JOMEHA, TOMEHHOW CTECHKH.

6. [louemy HECOBEpPIICHCTBA PEaIbLHOTO KPHUCTAIA CHIKAIOT MarHUTHYIO
MIPOHUITIAEMOCTD (DEpPUMArHETHKOB?

7. Uem OOBSICHUTH BBICOKHE 3HAYEHUS TPOHUIIAEMOCTH aMOP(HBIX CILIaBOB?

8. UeM OOBSCHUTH OBICTPBIM craj MPOHUIIAEMOCTH B CIEKTpax MeTainye-
CKUX (heppOMarHeTUKOB?

9. Kak noBBICUTH YaCTOTHBIN IUANA30H MPUMEHIEMOCTH METAITUYECKUX (ep-
pomaraetukoB? [Ipennoxxure MarepuaioBeI4eCKie U KOHCTPYKTOPCKHUE PEIICHUS.

10. Kak MOBBICUTH HAYalIbHYIO MPOHHUIIAEMOCTh OKCHUJIHBIX (hepprUMarHeTu-
koB? [louemy oHa HUXKE, UeM y GeppOMArHUTHBIX CIUIABOB?

7.2.4 IlpumepHbIA NIepevYeHb BONPOCOB /I MOATOTOBKHU K 3a4eTy

1. OrpaHuyeHus B CXEMOTEXHHMYECKOW MHTETPaIbHOU AJIEKTPOHUKE MO (hu3nye-

CKHM M TEXHOJIOTMYECKUM (haKTOpaM.

CriocoObl IPeoI0ICHUSI KTUPAHUU MEKCOCTUHEHU».

3. OyHKnMoOHAIBHAS NIEKTpoHUKA (D) - YeTBEepTOE MOKOJECHNE B DJICKTPOHUKE.

Ocobennoctu ©3.

du3nuecKue sIBIEHUs, Jexanue B ocHoBe O3.

Cratuueckue U TUHAMUYECKHE HEOJHOPOIHOCTH. Tumnsl Hocutenei uHpopma-

LMOHHOI'O CUTHAJIA.

6. OO0oOIIeHHas cxeMa MOCTPOSHHUS DJIEMEHTOB M YCTPOUCTB (hyHKIIMOHATIHLHOM
ANEKTPOHUKH

7. KoHTuHyanbHbIE CpeAbl JJIsl 3JIEMEHTOB M YCTPOUCTB (PyHKIIMOHAIBHOM DJICK-
TpoHUKH. OCOOEHHOCTH BHIOOPA MAaTEPUATIOB KOHTUHYATLHOMN Cpebl AJ1sl KOM-
MOHEHTOB (PYHKIIMOHAJILHON 3JIEKTPOHUKHU

8. DieMeHTHI ISl TeHepalli, yIPaBICHUS W CUUTHIBAHUS TUHAMHYECKUX HEOI-
HOPOJHOCTEU.

9. OcHOBHBIC HaNPaBJICHUS Pa3BUTHS (DYHKIIMOHAIEHONH MUKPOIJICKTPOHUKH .

10.OcHOBHBIC TCHICHIIUA PA3BUTHA GYHKIIMOHATHBHOW MUKPOIJICKTPOHHKH.

11. AKycTORJIEKTpOHUKA. AKYCTOAJIEKTPOHHBIE SIBJICHUS U 3D (HEKTHI.

12.JluHamMu4ecKkrie HEOJHOPOTHOCTH aKyCTORJIEKTPOHHUKHU (BOJIHBI Pajesi, BOJHBI
JIsBa, Bonuabl CroyHiy, ['ynsieBa-bitonireiina).

13.KoHTuHYyanbHBIC CPEBI aKYCTOIEKTPOHUKHU.

14.T'enepaTopbl TMHAMUYECKUX HEOAHOPOJHOCTEH — BCTPEUHO-IITHIPEBBIE Mpe-
oOpasoBaTeiaun

15.CnocoOs1 ynpasienus renepanueit [IAB.

16.YcrpoiicTBO ynpaBieHUs TUHAMUYECKUMU HEOJAHOPOAHOCTSIMU B aKyCTODJICK-
TPOHUKE

17.leTekTUpOBaHNE TUHAMUYECKUX HEOTHOPOTHOCTEH.

18.JTunuu 3aaepxku (JI3). YcTpoicTBO U PUHIIUIT ICHCTBUSI.

N
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19.PaznoBuanOCTH JI3 (JIMHUM ¢ OAHOKPATHOMW 3a/IeP)KKOM CHTHAJIa, MHOTOOTBO/I-
HBIC JIMHUH 33JICPKKH, TUCTICPCUOHHBIC JIMHUH 3aCPIKKH).

20.YcTpoiicTBa YaCTOTHOM CEJICKITHH.

21.Knaccudukanust GribTpos.

22.1TonocoBbie GUITBTPHIL.

23.®unwsTpsl Ha ocHOBE [TAB-pe3onaTopoB.

24. JlucriepCuOHHbIE (PUIBTPBHI.

25.ITAB-reneparop Ha ocHoBe JI3.

26.ITAB-renepaTop Ha OCHOBE pe30oHATOpAa.

27.Ycunurenu Ha [TAB.

28.JluHaMHYeCcKre HEOIHOPOJHOCTH IUAICKTPUUECKON SIEKTPOHUKH: CETHETO-
DIIEKTPUYECKUE TOMEHBI, QIIYKTOHBI, ()a30HBI, IKCUTOHBI, TTOJIIPUTOHBI.

29.KoHTHHYaIBHBIE CPEJbI A AUDIEKTPUUCCKON IIEKTPOHUKH: MbE303JIEKTPUKH
(CeTHETORNACTUKH, MHE30MONYPOBOIHUKN), MHPOIIEKTPUKH, CETHETOIJICK-
TPUKH, AaHTUCETHETOIICKTPUKH, CETHETOMArHETHKH | T.1I.).

30.CgoiicTBa 1 3(PPEeKTHI, KOTOPHIMU MOTYT 00J1a1aTh KOHTUHYJIBHBIE CPEIBI JJIS
JUDJICKTPHYECKON JICKTPOHHKH.

31.'enepatopsl, yCTPOMCTBA YNpaBICHUS U JETCKTOPHl THHAMHYECKUX HEOIHO-
POHOCTEN I TUDIIEKTPUIECKON JIIEKTPOHUKH.

32.CoucThie CTPYKTYPBI: CETHETOXIEKTPUK-TIOTYTPOBOTHHUK, CETHETORICKTPUK-
(b OTOMOTYIPOBOTHUK.

33.YcrpoiicTBa mamsiTU: CErHETOAIeKTpruueckoe 3Y.

34.Ilpomeccopel Ha  OCHOBE  CIIOMCTOM  CTPYKTYpbl  CETHETOAJIEKTPHK-
(b OTOMOTYIPOBOTHHUK.

35.¥YcrpoiictBo 00padoTku nnpopmaruu tuna GEPTINK

7.2.5 IlpumepHbIi NIepevYeHb BONPOCOB /ISl MOATOTOBKHU K IK3aMeHY

1. JlunHamuyeckue HEOJHOPOAHOCTH (DYHKIMOHAJIBHON MOIYIPOBOJIHUKOBOU
DIEKTPOHUKU: 3apANOBBIE IAKETHI, JOMEHBI ['aHHA, TOKOBBIE LIHYPBI, BOJHBI
IPOCTPAHCTBEHHOTO 3apsija, aKkyCTUYECKUE BOJIHBI, TEIMKOHBI, MJIa3MOHBI, (o-
HOHBI, TTOJISIPOHBI, OUTIOJISIPOHBI, SKCUTOHBI, IOJSPUTOHBI.

2. KontunyanwsHbie cpebl i1 GyHKIMOHATBHOM MOIYIPOBOJHUKOBON IIEKTPO-
HUKHU.

3. I'enepatopsl [UHAMUYECKUX HEOJAHOPOIHOCTEH Mg (PYHKIIMOHAILHOW TOJTY-
IIPOBOJJHUKOBOM 3JIEKTPOHUKHU: T€HEPATOP 3apsA0BbIX MTAKETOB (METOJ MHKEK-
U — DKCTpaKIUu, ontTudeckue Metoasl: MOII-Hakonurens, poroauon, I13C-
CTPYKTypa), TeHepaTop JOMeHOB ['aHHA, TeHEpaTOp TOKOBON HEYCTOMYMBOCTHU
(BUCIIMH), renepatop BII3.

4. YcrpoiicTBa yrnpaBieHus: Mg (YHKIMOHATIBHOW MOIYNPOBOJIHUKOBOM 3JIEK-
Tponuku: MOII-koHAEHCATOPBI, CABUTOBBIA PETUCTP, CTOM-KaHaIbHbIE 00Ja-
ctu, BIUII, nuatepdepeHus 31eKTpOHHBIX BOJH).

5. JlerexkTopsl TUHAMUYECKHX HEOJHOPOJHOCTEW s (PyHKIIMOHAIBHOW TMOJTY-

MIPOBOJHUKOBOW 3iekTpoHukH. [InaBaromas auddysnonnas obmacts. Jlerexk-
top BII3.



6. IIpubGopsl MOTYNPOBOIHUKOBON (DYHKIIMOHAIBHOU 3JIeKTpoHUKH. Kiaccudu-
KallMsl, KpaTKas XapakTEepHCTHKAa: aHajoroBele mnpoueccopbl Ha [I3C-
CTpyKTypax, mu@posbie mnpoueccopsl Ha I13C-cTpykTypax, 3aloMUHaOIINAE
ycrpoiictBa Ha [I3C-ctpykrypax, BUCIINH-pubopsl, npubopsl Ha BOIHAX
POCTPAHCTBEHHOTO 3apsiia, MpuOopsl HAa OcHOBE Y dekTa ['anHa.

7. JluHaMu4YecKue HEOJHOPOJHOCTH B MArHETORICKTPOHHUKE (LIMIMHAPUYECKUE
MarHuTHbIE JIOMEHBI, BepTHUKalIbHbIe O010x0Bckue nuHuu (BBJI), pe3oHaHchl,
MarHUTOCTAaTUYECKHE BOJHBI, MATHUTOYIIPYTHUE BOJHBI, MarHOHbI, T€IUKOHBI,
MarHUTHBIE BUXPHU WIH BUXpU AOPUKOCOBA).

8. KoHTHuHyanpHBIE Cpellbl B MarHETORJIEKTPOHUKE: (heppoMarHeTuk, gpeppumar-
HETUK, aHTHUdEeppPOMarHeTHK, heppuThl, opToPeppuThl, PeppuT-rpaHatsl, ep-
PUT-IINKUHENN, MATHUTHBIE MOTYTIPOBOIHUKH.

9. I'enepanuss TMHAMHYECKUX HEOJHOPOJHOCTEH B MAarHETOAJIEKTPOHUKE (TreHe-
pauusi JOMEHOB: TETJs TOKa, JCJICHUE 3apOJIbIIIEBOr0 JOMEHA; TeHepalus
BbJI - ctpaiin-goMeH; CIIMHOBBIE BOJIHBI - IPOBOJHUK C TOKOM, TOKOBAs IET-
JIs1).

10.YnpasneHue IUHAMAYECKHMH HEOJHOPOJHOCTSIMH B MAarHETOXJIEKTPOHHUKE
(TOKOBBIE aNIUIMKAIIUK; NTEPMAJIJIOCBbIE allllJIMKAI[UU; JOMEHOIEPEABUT A0S
CTPYKTYpa)

11.leTekTUpOBaHUE JAMHAMUYECKUX HEOJHOPOJHOCTEH B MarHeTORJIEKTPOHHKE
(meTextupoBanue IIM/JI, nerekrupoBanue BBJI, merextupoBanue MCB, ne-
TEKTHUpPOBaHUE (DITyKCOHOB).

12.TTpubopsl PyHKIIMOHATIEHON MarHETOSJEKTPOHUKHU: MPOIIECCOPhI CUTHAJIOB HA
UM/, mpouieccopsl curnanoB Ha MCB (nuauM 3amepkKu, TpaHCBEpCaTbHbIC
bunbTpHI, ceppouH), 3anoMuHaromnue ycrpoictsa (3Y) na IIM/I, 3Y na mar-
HUTHBIX BUXPsX, 3Y Ha MAarHUTHBIX IJICHKAX.

13.0nrosnekTporuka. OTIMYATETEHBIE YePThI ONTOIEKTPOHUKH.

14.JlocTOMHCTBA ONTORJIEKTPOHUKHU

15.Henocratku onTO3JIEKTPOHUKH

16./lnHaMUYEeCKEe HEOTHOPOAHOCTH B OITORJICKTPOHUKE (JIEKTPOMArHUTHBIC
BOJIHBI: TIJIOCKHUE BOJIHBI, MApaKCUAIIbHBIEC BOJIHBI, CPEPUUIECKUE BOJHBI, BOJTHO-
BOM (PpOHT, BOJTHOBOI MAKET, COJUTOH, CBETOBOE ((hOTOHHOE) 3XO0).

17.KoHTuHyanbHbI€ Cpeibl B OMTORIEKTPOHUKE (MTACCUBHBIC U AKTUBHBIC ONTHYE-
CKHE Cpelbl, cpella JiJisi TeHEepaluy JUHAMUYECKUX HEOJHOPOJHOCTEMN, Cpena,
KaHAJIMPYIOMIasi JUHAMUYECKUE HEOJHOPOIHOCTH M YMPABIAIONIAs WX Tepe-
MEILEHHEM, Cpelia ISl JETEKTUPOBAHUS TUHAMUYECKUX HEOJHOPOIHOCTEN).

18.T'enepanys TUHAMUYECKUX HEOJHOPOTHOCTEH B ONTOAIEKTPOHUKE (KOTEPEHT-
HbIE U HEKOTEPEHTHBIE TEHEPATOPHI)

19.Ynpasnenue TuHaMUYECKUMHU HEOJHOPOJAHOCTSAMH B ONTODJIEKTPOHHUKE (DIICK-
TPUYECKUE U MAarHUTHBIE TIOJISI, MOJTYJISITOPHI).

20.]leTexkTHpOBaHKNE JUHAMUYECKHUX HEOJTHOPOJIHOCTEH B ONTOAJIEKTpOHUKE ((o-
TOJAETEKTOPBI, PETUCTPUPYIOIITUE CPEIBI).

21.Cetonuonsl. [Ipuniun geiicTBus.

22 .Matepuanisl Jj1s1 CBETOIUOI0B

23.KOHCTpYKIIMH CBETOANO/IOB



24. X apaKTepUCTUKN CBETOINOIOB (SIPKOCTHAsI, BOJbTaMIIEpHAsl, CIICKTpabHas )
25.Buytpennuit ¢potord ekt u ero pasHOBUIHOCTH.
26.®oroaunoasl. [Ipuniun nencTeus

27 .bunonsipuslii HOTOTPAH3UCTOP

28.1Tonesoit poToTpaH3nUCTOP

29.DoToTHpPUCTOP

30.®oTtope3uctop

31.B0o0KOHHO-ONTHYECKUE JTMHUU CBS3H

32.I1lepenatunku BOJIC

33.0nroBonokoHHbIE Kabenu. KoHcTpykius

34.Knaccudukaruss ONTHYECKUX BOJOKOH.

35.IIpuemuuxu BOJIC. Coenunutenu

36.0mnronapsl. [IpuHiun necTus.

37.KoucTpykuus onronap.

38.0nTO37eKTPOHHBIN MIPOIECCOP.

39.Tpancdazop.

40.B0oTHOBOAHBIN MOAYJISTOP.

41.0nTrueckue 3anoMuHaromue ycrpoiictea (3V).

42.3Y Ha OCHOBE CTUMYJIHPOBAHHOTO CBETOBOTO ((POTOHHOTO) 9Xa

7.2.6 MeToauka BbICTABJIEHUS] OIIEHKHU MPH NMPOBEIeHUH NMPOMEKYTOYHOM
arrecTauuu

[TpomexyTodHAas aTTECTAIMS TPOBOIUTCS 1O TECT-OMIIeTaM, KaX bl U3 KOTO-
peix conepxut 10 BorpocoB u 3amauy. Kaxxaplii mpaBUIbHBINA OTBET HA BOIIPOC B Te-
cTe oneHuBaercs 1 Oamiom, 3amada onenuBaercs B 10 6aiio (5 0amioB BepHOE pe-
HieHue 1 5 0aioB 3a BEpHbIA OTBET). MaKkcUMallbHOE KOJIMYECTBO HaOpaHHBIX Oall-
soB — 20.

1. Ouenka «OTIUYHO» CTABUTCS, €CIIU CTYAeHT HaOpan ot 16 mo 20 Gamios.

2. Onenka «XopoIiio» CTaBUTCA B cllydae, €clid CTyJaeHT HaOpan ot 11 mo
15 Gannos.

3. OueHka «Y IOBJIETBOPUTEITLHO» CTABUTCS B CIIy4ae, €ClId CTyICHT HaOpas OT
6 mo 10 Ganos

4. Onenka «HeynoBineTBOPUTEIHHO» CTABUTCS B CITydae, €ClIM CTYACHT HaOpas
MeHee 6 6anioB.

[Tpu monyuyenun orneHok «OTIMYHO», «XOpomo» U «YJOBICTBOPUTEIHHO»
TpeOyeMble B pabodeil mporpaMMe 3HaHUS, YMCHHS, BJIAJICHUS IO COOTBETCTBYIO-
IIIUM KOMIIETEHITUSAM Ha MTPOMEKYTOUHOM ITAre CUUTAIOTCS JTOCTUTHYTHIMHU.

7.2.7 IlacnmopT OLlEHOYHBIX MATEPHAJIOB

Ne KouTposmnpyemsble pa3ienbl Kona konTposupyemoii HaumenoBanue
n/n (TeMbl) IMCHUIIHHBI KOMIIeTeHIIUH OlIeHOYHOI0
(nJm ee 4acTH) cpeacTsa
1 ®yHKUMOHANbHAS IEKTPOHUKA. [1K-6, I[IK-7 Tecrt, onpoc, TpeGoBaHMs
OCHOBHBIE IOHATHS K KypcoBoii pabore




2 (DyHKIMOHAIbHAS aKyCTO3JIEKTPO- ITK-6, IIK-7 Tecr, onpoc, TpeboBaHMUs
HUKa K KypcoBo# pabore

3 |OyHKIMOHATIBHAS TUAIEKTPUICCKAs IIK-6, IIK-7 Tecrt, onpoc, TpeOoBaHMs
DIIEKTPOHHUKA K KYpCcoBO# pabote

4  |@yHKUIMOHANIBHAS TOJYIIPOBOHU- I1K-6, IIK-7 Tecr, onpoc, TpeboBaHMs
KOBasi 2JICKTPOHHKA K KYpCcoBO# pabote

5 |@yHKIMOHAJIbHAsI MATHUTOIJIEKTPO- ITK-6, IIK-7 Tecr, onpoc, TpeboBaHMUs
HUKa K KYpcoBoO# pabote

6 |@yHKIMOHATBHAS OMTO3ICKTPOHUKA IIK-6, IIK-7 Tecrt, onpoc, TpeOoBaHMs
K KypcoBO#i paboTe

7.3. MeToauyeckue MaTepHaJibl, OoNnpeaesioline NMpoueaypbl OlleHUBA-
HMSI 3HAHUH, YyMEeHUIi, HABBIKOB U (MJIH) ONBITA AeSATEJILHOCTH

TecTupoBaHue OCyIIECTBIAETCS, MO0 MPU MOMOIIN KOMIBIOTEPHON CHUCTEMBI
TECTHUPOBaHMS, TNOO C UCIOIH30BAaHUEM BBIJAHHBIX TECT-3aJaHUN Ha OyMa)KHOM HO-
cutene. Bpemsa tectupoBanus 30 MUH. 3aTeM OCYLIECTBIISIETCSI IPOBEPKA TECTA Mpe-
MOJAaBaTEJIEM U BBICTABIISIETCS OLIEHKA COTJIACHO METOJUKE BBHICTABJICHUS OLEHKH MTPU
MPOBEJICHUU MPOMEKYTOUHOU aTTECTAIUH.

Pelienrie cTaHIapTHBIX 3ajlady OCYIIECTBISETCS, JTUOO MPU MOMOIIHU KOMITbIO-
TEPHON CUCTEMBI TECTUPOBAaHUsA, JIMOO C MCIOJIb30BAaHWEM BBIJJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM Hocutenie. Bpems pemenns 3amad 30 MuH. 3aT€M OCYIIECTBIISIETCSA MTPOBEP-
Ka pEIICHUS 3a/ad MPEernojiaBaTeeM U BBICTABIISIETCS OLIEHKA, COTJIACHO METOJIUKE
BBICTABJICHUS OIIEHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTAIINH.

Pemenne npukiagHbIX 3a/lady OCYIIECTBIISIETCS, JTUOO MPHU MOMOIIUA KOMITbIO-
TEPHON CHCTEMBI TECTHUPOBAHUSA, JIMOO C MCIIOJB30BAaHWEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)XHOM HocuTesie. Bpems pemienus 3amad 30 MuH. 3aTe€M OCYIIECTBIISIETCS MTPOBEP-
Ka pEIICHUS 3a/lad MPErnoJaBaTeIeM U BBICTABIISIETCS OLIEHKA, COTJIACHO METOJIUKE
BBICTaBJICHUS OLICHKU MPU TIPOBEICHUH ITPOMEKYTOUYHOM aTTECTAIIUH.

3ammura KypcoBOi paboThl OCYIIECTBISIETCS COTJIACHO TPEOOBAHUSM, MTPEIbSIB-
JsieMbIM K paboTe, OMMCAaHHBIM B METOJAMYECKUX MmaTepuanax. [IpumepHoe Bpems
3aIATHI HA OJHOTO CTyJeHTa cocTaBsier 20 MUH.

8 YYHEBHO-METO/JNMYECKOE U UTHO®OPMALIMOHHOE
OBECIIEYEHUE JNCIUIIJIMHBI

8.1 Ilepeuennb yueOHOM JUTEPATYPHI, HEOOXOAUMOM 1JISI OCBOCHUS AUCIH-
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BepcuteTy, 2014.

2. CmupnoB FO.A. OcHOBBI HaHO- M (YHKIIMOHAJIBHON 3JEKTPOHUKU [DIEKTPOHHBIN pe-
cypc] / FO.A. Cmupnaos, C.B. Cokosnos, E.B. Turos. - 2-¢ u3a., ucnp. - CII6.: Jlans, 2022. - 320 c. -
ISBN 978-5-8114-1378-2. URL.: https://e.lanbook.com/book/211205

3. lllyka A.A. DiektporuKa : yue0. mocoome / A.A. Illyka ; mox pen. A.C.Curosa. - CII0.:
BEXB-IlerepOypr, 2005. - 800 c. - ISBN 5-94157-461-4
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5. MruatoB A.H. OnTosnekTpoHrKa U HaHO(POTOHUKA [DJIEKTPOHHBIA pecypc]: yued. mo-
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8. MupomnukoB M.M. TeopeTndeckue OCHOBBI OINTHUKO-3JIEKTPOHHBIX MPUOOPOB [DIIeK-
TpoHHBIH pecypc]| / M.M. MupomHuKoB. - 3-e usn., ucnp. - CII6.: Jlans, 2022. - 704 c. - ISBN 978-
5-8114-1036-1. URL: https://e.lanbook.com/book/210497

JlornonHuTenpHas mureparypa

9. CmupuoB HO.A. OcHOBBI HaHO- U (YHKIIMOHAJIBHOM DSJEKTPOHUKHU: ydeO. mocodue /
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10. CucroBa T.B. KantoBas u ontudeckas nekTponuka: y4ued. mocodue / T.B. CBucro-
Ba. — Boponex: OYBIIO «BopoHexckuii rocy1apcTBeHHbINH TeXHUYeCKUH yHUBepcuTeT», 2009. —
252 c.

11. KpaBuenko A.®. ®u3nueckre OCHOBBI (PYHKIIMOHATBHOMN 3JIEKTPOHUKH: y4el. mocodue
/ A.®. KpaBuenko; otB.pen. M.I'. Heusectnsiii. - HoBocubupck: M3a-Bo HoBocu6.yH-Ta, 2000. -
444 c. - ISBN 5-7615-0489-8

12. 3aiineB J.®. Ousnueckue OCHOBBI (PYHKIIMOHATBHON AICKTPOHUKU H PATUOCIICKTPO-
ckonuu. HoBble HanpaBienus paaunodusuku: yued. nocodue / 3.@. 3aiines, B.C. Ycos. — JI.: JIIINA,
1988. - 68 c.

13. ®yHknMOHAJBHAS ONTOIEKTPOHUKA [DIEKTPOHHBIN pecypc]: MeToIM4ecKrue yKasa-
HUS TSl BBITIOJTHEHUST JTA00OPAaTOPHBIX paboT 1Mo nuciuiuinHe « OyHKIMOHAIBHAS SJIEKTPOHUKA JIJIS
cryaeHtoB HampasiaeHus 11.03.04 «DnekTpoHMKa W HAHORJIEKTPOHHKa» (Mpodmiib «MUKpOdIIeK-
TPOHUKA U TBEPAOTENbHASI AEKTPOHHKA») OoyHOW ¢opMbl oOyuenust / coct.. T.B. CBucrona. -
OJeKTpOH. TeKCcToBbIe, Tpad. AaH. (726 KO). - Boponex: ®I'bOY BO «Boponexckuii rocyaap-
CTBEHHBII TeXHUUECKH yHUBepcuTeT», 2020. (Ne 117-2020)

14. Pacuer aKycTO03JIEKTPOHHBIX YCTPOMCTB [DIEKTPOHHBIN pecypc|: METOAMYECKHE YKa-
3aHUS K BBIMOJHEHUIO KYPCOBBIX Pa0OT Mo nuctuininHe «DyHKIMOHATBHAS DIIEKTPOHHUKA» IS
cryaeHtoB HampasiaeHus 11.03.04 «DnekTpoHMKa W HAHORJIEKTPOHHKa» (NMpodmiib «MUKpOdJIeK-
TPOHHKA W TBEPAOTENbHAsI AEKTPOHHKA») OyHOW ¢opMbl oOyuenus / coct.: T.B. Csucrosa. -
DNEeKTpOoH. TeKCTOBBIe, Tpad. AaH. (1,16 MO). - Boponex: ®I'bOY BO «Boponexckuit rocynap-
CTBEHHBII TeXHUUeCKH yHUBepcuTeT», 2020. (Ne 59-2020)

15.TOCT 2.105-2019. ECKJ. OO6mue TpeOoBaHUS K TEKCTOBBIM JIOKyMEHTaM. — M.:
OI'VIIT «Cranmgaptundopm», 2019. — 35 c.

8.2 Ilepeyenbr MH(POPMALMOHHBIX TEXHOJOIMH, MCMOJb3YeMbIX IIPH OCY-
LIeCTBJICEHNH 00Pa30BaTEJILHOIO NMPOoLecca Mo JUCHHUILIMHE (MOXYJII0), BKIIOYAS
nepevYeHb JHMIEH3MOHHOIO MPOrPaMMHOI0 odecredeHusi, pecypcoB uHdopma-
LMOHHO-TEJIEKOMMYHUKANUOHHOU ceTn «AHTEepHET», COBpeMeHHbIX npodeccu-
OHAJILHBIX 023 JTAHHBIX U MH()OPMAIUOHHBIX CIIPABOYHBIX CHCTEM

IIporpamMmmHoe o0ecnieueHre KOMIIBIOTEPOB /ISl CAMOCTOATEIBbHON U ayIMTOPHOI padoThI:
— OmnepanuonHnele cuctemMsl cemeiictBa MSWindows;
— [Ilaker odpucHsix nporpamm LibreOffice;
— IIporpamma mpocmotpa ¢aitnoB WinDjview;


https://e.lanbook.com/book/353702
https://e.lanbook.com/book/210497

ITporpamma npocmoTpa daitio popmara pdf Adobe Acrobat Reader;
Hutepuer-6paysepsl Mozilla Firefox, Google Chrome;
Marematrueckuii maker MathCad Express, Smath Studio;

Cpena pazpabdotku Python;

Cucrema yrnipaBienus kypcamu Moodle;

Hcnonb3yemble 3J1eKTPOHHbIE OMOJIMOTEYHbIE CUCTEMBbI:

Mopyns kauroodecneuennoctd AUBC «MAPK SQLy:
http://bibl.cchgeu.ru/provision/struct/;

OBbC UznarensctBa «JIAHDY, B TOM uncie k koynekuusaMm «HXeHepHO-TEXHUYECKIE
Haykuy», «®usukay: http://e.lanbook.com/;

3BC IPRbooks: http://www.iprbookshop.ru;

Hay4Has diekTpoHHas oudaroreka eLIBRARY.RU: http://elibrary.ru/.

I/IH(l)OpMaIII/IOHHI)Ie CIIpaBOYHLIEC CUCTEMbI:

nopTai ¢eepaabHbIX TOCYIapCTBCHHBIX 00pa30BaTe/IbHBIX CTAHIAPTOB BBICIIETO 00pa3o0-
Banus: http://fgosvo.ru;

€IMHOE OKHO JIOCTyIa K 00pa3oBaTelibHbIM pecypcam: http://window.edu.ru/;

OTKpBITHIN 00pazoBaTenbHblil pecypc HUSY MU®DU: http://online.mephi.ru/;

OTKpbITOE 0Opa3oBanue: https://openedu.ru/;

¢busnueckuii nHGOpMaIMoHHbIid optai: http://phys-portal.ru/index.html
[Mpodeccronanbhbie cripaBovHbie cucTeMbl « Texakcmep: https://cntd.ru

DnexTpoHHas HHPopMaIMoHHas obpa3zoBaTenbHas cpena BITY:
https://old.education.cchgeu.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJANMASA
JJIA OCYIMECTBJIEHUSA OBPASOBATEJIBHOT'O TIPOLHECCA

1. Jlekuuonnasi aynuropusi 311/4, yKoMIIeKTOBaHHAS CIIEIIMATU3UPOBAHHON MeOeNblo U

OCHaIlleHHasi 000py/I0BaHUEM JJIsl JICKIMOHHBIX JIEMOHCTpalUi: MyJIbTUMEANA-TIPOEKTOPOM, CTa-
[IMOHAPHBIM 3KpaHOM, HAOOpaMH JEMOHCTPaLlMOHHOTO 00opynoBaHus (yueOHbIH kopiyc Ne 4, pac-
HOJIOXKEHHBIN 1o aapecy: MockoBckuii mp., 179):

KOMIUIEKT yueOHoM Mmebenu: pabodyee MeCTO mpemnoaaBaTess (CTo, CTy);
pabourie MecTa oOyyaromuxcs (CTOJbI, CTYJbs) Ha 22 YeIoBeKa.
npoektop BenQ MP515 DLP;

skpaH ScreenMedia HaCTEHHBIH.

OTHETYIITUTEITb.

2. JlJabopaTopusi pU3MKHU NMOJTYNPOBOAHUKOBBIX NMPUOOpPOB, aya. 208/4, yKOMIUIEKTOBaH-

Has CIEeNHMATIM3UPOBAHHON MeOebI0 U OCHAIEHHass 000pyI0BaHUEM JIJIsi TIPOBEACHHS J1abopaTop-
HBIX 3aHATUH (yueOHbII Kopiryc Ne 4, pacrosoKeHHBbIH 1Mo aapecy: MockoBckui mp., 179):

KOMIUIEKT y4eOHOU Mebemnu: pabodyee MeCTO IpernoaBarens (CToJ, CTy);
pabouune MecTa 00ydJaroUIMXcs (CTOJBI, CTYJIbs) Ha 22 YeloBeKa,
rerepatop ['4-18A (3 mTykn);

u3meputens ummutanca E7-20;

ocumtorpad C1-104 (2 mrykn);

nabopaTopHblif nctounuk nutanusg HY 5003 (2 mrykn);
ocrmutorpad C9-4A (2 mtykn);

anexTpomerp Y1-7;

gactotomep U3-34;

BosbT™MeTp B7-20 (2 mrykn);

ocmmiorpad C1-73;


http://bibl.cchgeu.ru/provision/struct/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://elibrary.ru/
http://fgosvo.ru/
http://window.edu.ru/
http://online.mephi.ru/
https://openedu.ru/
http://phys-portal.ru/index.html
https://cntd.ru/
https://old.education.cchgeu.ru/

BOJIBTMETD ceNeKTUBHBIN GMS;

ocumuiorpad MCP OCVY-10A;

reHeparop curanoB FG-515;

reneparop 1'3-104 (2 mwrykn);

BosbTMETp B7-16;

BoJIbTMETp upoBoit B2-20;

oOyyarolee yCTpoMCTBO (2 MTYKH);

OTHETYIITUTEIb.

3. Aucmiieiinplii KJaacc ISl CaMOCTOATEIbHONH padOThl CTYACHTOB, YKOMIUIEKTOBAHHBIN
CIEIUAIM3UPOBAHHON MEOENIbI0 M OCHAIICHHBIH TMEePCOHATBLHBIMA KOMITBIOTEpaMHU C JIMIICH3UOH-
HBIM IIPOrPaMMHBIM 00€CIIeYeHHEM C BO3MOXHOCTBIO MOAKIIOUEHUs K ceTu «MIHTepHeT» U JOoCTy-
MIOM B 3JICKTPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTeIbHYI0 cpeay yHuBepcuteTa, aya. 209/4 (yueo-
HBII KopIryc Ne 4, pacmoiokeHHbIN 110 aapecy: MockoBckwii mp., 179):

KOMIUIEKT y4eOHO# Mebenn: pabodyee MecTo mpemnoaBaTelis (CTod, CTy);

paboune mecta 00yJaronuxcs (CTOJbI, CTYJIbs) Ha 20 YeIoBeK.

KOMIIbIoTEp-cOopKa Kad.9;

kommbiorep B coctase: (H61/IntelCorei3/Ks/M/20" LCD);

KOMITbIOTEp-cOopKa Kad.7;

KOMITbIOTEp-cOOpKa Kad.3;

kommbioTep B cocrase: (H61/IntelCorei3/Ks/M/23" LCD);

KOMITbIOTEp-cOOpKa Kad.5S;

KOMIIbIOTEp-cOopKa Kad.4;

KOMITbIOTEP-cOOpKa Kad.8;

KOMITbIOTEp-cOOpKa Kad.2;

KOMITbIOTEP-cOOpKa Kad.6;

KoMIbIoTep-cOopka kad.10;

kowmil. B cocT: Cuct.610k RAMEC GALE,monutop 17" LCD;

KOMITbIOTEp-cOopKa Kad.1;

sKkpaH Projecta ProScreen HacTeHHBIN pyJTOHHBIN;

npoektop BenQ MP515 DLP;

OTHETYIIUTEb.

10 METOJIMYECKHUE YKA3ZAHUS JUISI OBYYAIOLUXCS
MO OCBOEHMIO JUCLUATIJIMHBI (MOY.JIST)

[To muctummuae « DyHKIMOHATBHAS JIEKTPOHUKA» YUTAFOTCS JICKIIMH, TIPOBO-
TATCS TPAKTUYECKHUE U JTaOOPATOPHBIE 3aHATHS, BBITTOJHICTCS KypcoBas padora.

OCHOBOW M3yUYeHUS TUCIUTUINHBI SBIISIOTCS JICKIIMH, Ha KOTOPBIX M3JIaraloTCs
HanOoJIee CYIIECTBEHHBIC M TPYIHBIC BOIIPOCHI, @ TAK)KE BOMPOCHI, HE HAIIICIITHE OT-
paxeHus B yueOHOMU JuTepaType.

[TpakTHyeckue 3aHATHS HAMpaBIECHbI HAa TIPHOOPETCHUE MPAKTUICCKUX HABBI-
KOB pacdeTa XapaKTEPHUCTHK YCTPOUCTB (PYHKIIMOHATHHOW AJIEKTPOHUKH. 3aHATUS
MIPOBOJISATCS IMTyTEM PEIICHUS CTAaHIAPTHBIX U MPUKIIAIHBIX 33/1a49 B ayAUTOPHUH.

JlabopaTopHbie pabOTHI BBITIOJHSIOTCS Ha J1a00paTOPHOM 00OPYIOBaHUU B CO-
OTBETCTBUU C METOJIMKAMU, IPUBEJICHHBIMU B YKAa3aHUSAX K BBITIOJIHCHUIO pa0oT.

Bonbioe 3HaueHHe MO 3aKPEIUICHUIO W COBEPIICHCTBOBAHUIO 3HAHUN MMEET
camocTosATenbHas padbota ctyaeHToB. MHpopMainio 060 BceX BUIAX CAMOCTOSITEb-
HOM paboTHI CTYICHTHI MOTYYalOT HA 3aHATHSX.



MeToauka BBIIOJHEHHSI KypCOBOU pabOThI U3JI0KEHA B yUEOHO-METOJUUECKOM
nocoOuu. BIMOMHATH 3Tanbl KypcoBOW pabOTHI CTYIEHTHI JOKHBI CBOEBPEMEHHO U
B YCTAHOBJICHHBIE CPOKH.

KonTpones ycBOeHMs Marepraiia TUCUMUIUIMHBI OCYIIECTBISAETCS TECTUPOBAHU-
€M M 3allUTON KypcoBOM paboThl. OCBOEHUE NTUCUHUILIMHBI OLIEHUBAETCSA Ha 3a4eTe C

OIIEHKOH U DK3aMeEHE.

Buj yueOHbIX
3aHATHU

J1eATeNbHOCTh CTYICHTA

Jlexusa

Hanucanue KoHcCIIEKTa JEKLUH: KPaTKO, CXEMATUYHO, IMTOCJIEA0BATEIbHO
¢buKkcupoBaTh OCHOBHBIE IOJIOKEHHUS, BBIBOJBI, (OPMYITUPOBKH, 0000111e-
HUS; [IOMEUYaTh Ba)KHbIE MBICIH, BBIICISTH KJIIOUEBBIE CJIOBA, TEPMHUHBI.
[IpoBepka TEpMHUHOB, MOHATHUUA C MOMOILIBK SHUIMKIONEAUHN, CIOBapeH,
CIIPAaBOYHHUKOB C BBINMCBHIBAHUEM TOJKOBAHUU B TeTpaab. OO03HaueHUE
BOIIPOCOB, TEPMUHOB, MaTepHala, KOTOPbIE BHI3BIBAIOT TPYIHOCTH, TIOUCK
OTBETOB B PEKOMEHIyeMOii uteparype. Ecium caMocTosTeNbHO HE yIaeT-
csl pazoOpaTbcs B Marepuaie, HeoOXoaumo c(hopMyIHpOBATh BOIPOC U
3a]aTh NPEMNoIaBaTeNI0 Ha JEKIUU WA HA MPAKTUYECKOM 3aHITHH.

[IpakTuueckune
3aHATHUS

KoHncnektupoBanue peKOMeHIyeMbIX UCTOYHUKOB. PaboTa ¢ KoHCIIEKTOM
JIEKUUH, OAr0TOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCaM, IIPOCMOTP pe-
KOMEH1yeMoil iutepaTypsl. [IpocnymmBanue ayiuo- U BUA€03aKUCel MO
3aJJaHHOW TeME, pellIeHUE 3a]ay 110 aJITOPUTMY.

JlaGopaTopHas
pabora

JlaboparopHbie pabOTHI MO3BOJISIIOT HAYYUTHCS MPUMEHSTH TEOpeThye-
CKH€ 3HaHUS, [TOJIyYEHHbIE Ha JIEKLIUH, IIPYU PELICHUH KOHKPETHBIX 3a]1ad.
Yro6bl HanboJee paloOHAIBHO U MOJIHO UCIOJIB30BaTh BCE BO3MOXKHOCTHU
71a00paTOPHBIX, U TOJTOTOBKH K HUM HEOOXOAMMO: Pa300paTh JEKIIHIO
[0 COOTBETCTBYIOIIEH TEME, O3HAKOMHUTBLCS C COOTBETCTBYIOIIMM pasie-
JIOM y4eOHHKa, IpOpadoTaTh AOMOJIHUTEIBHYIO JUTEPATYPY.

CamocTosTenpHas
paborta

CamocrosTenbHas paboTa CTYyIEHTOB CHOCOOCTBYET TIIyOOKOMY YCBOE-
HUIO Y4eOHOro Marepuajia W pa3BUTHIO HaBBIKOB camooOpa3oBaHus. Ca-
MoOCTOsATeNbHas paboTa MpeanoaraeT ciaeIyomnue cOCTaBIsA0IINeE:

- paboTa ¢ TekcTamMH: y4eOHHMKAMH, CIPAaBOYHHUKAMH, JOMOJHUTEIbHON
JUTEPaTypOi, a TaKXKe MPOpadOTKa KOHCIIEKTOB JICKIHA;

- paboTa HaJ TEeMaMH JIsl CAMOCTOSTEIbHOIO U3YUYEHHUS;

- yyacTue B paboTe CTyIeHUEeCKUX HayYHBIX KOH(pEpEeHIINH, OITMMIIHA;

- IOATOTOBKA K MPOMEKYTOYHON aTTeCTallUH.

Kypcosas
pabota

[Tpu BBITTOJIHEHUHU KYypCOBOM pabOThI CTYAEHTHI JTOJKHBI Hay4YUThCS Ipa-
BUJILHO U TBOPYECKH MCIIOJIb30BaTh 3HAHUS, TOJIy4EHHbBIE UMH HA JIEKIUAX
1 1a00paTOPHBIX 3aHATHUSX.

3anauu, peraemMble pU BHITOTHEHUN KypCOBOil paboThI:

- OCYUIECTBUTbH IMOUCK HEOOXOUMON HH(OpMaLIUU IO TeME paboThI;

- CUCTEMaTH3UPOBaTh HalIEHHYI0 HHPOPMALIUIO;

- OCYLIECTBUTH 0030p JIUTEPATYPHBIX HCTOYHUKOB 110 33JaHHOHN TEME;

- BBIpabOTaTh YMEHUS peliaTh MPUKIAIHbIC 331a4H

ITonroroska
K IPOMEXKYTOUYHOU
aTTecTalnu

I'oToBUTHCS K HpOMe)KYTOLIHOI\/'I arreécTaluu CJICAYET CUCTEMATUYCCKHU, B
TEUEHHUE BCETO ceMecTpa. HTEeHCHMBHAs MOATOTOBKA JI0JKHA HAYaThCSA HE
MO3/IHEE, YeM 3a MECSI-IOJATOpa 10 MPOMEXKYTOUHOW arTectauuu. JlaH-
HBIE TIepe]l PK3aMEHOM Tpu THS d(PQPEeKTHBHEE BCEro MCIOIB30BaTh IS
MTOBTOPEHHMS M CUCTEMATU3aIlM1 MaTepHaia.
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