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1. Hean u 32124 U3y4YeHUs] TUCHUIINHBI.

1.1 Heanb AMCHUNJIMHBI.

VuebHasg nucuuminHa «@Pu3udeckas 3JIEKTPOHUKA» CTaBUT CBOEH LENBIO H3y4CHHE
(U3NYECKUX OCHOB 3JEKTPOHHBIX M AJIEKTPOMArHUTHBIX ITPOLIECCOB, MOHMMAHUE WX POJH B
(YHKIMOHUPOBAHUM  TEXHUYECKHX  YCTPOMCTB MPOMBIIUICHHOH ¥ HMH(OPMAIOHHON
JJIEKTPOHUKHU, O3HAKOMJIEHHE CTYAECHTOB C OCHOBHBIMHM KJaccaMH BaKyyMHBIX HpUOOpOB U
YCTPOMCTB, MX NIPHUHLHUIAMU JCHCTBHs, OCHOBHBIMH XapaKTEPUCTUKAMU U IIapaMETPaMH,
METOaMHU UX pacyera u o0JacTsIMH NpUMeHeHus. V3ydenue npubopoB 1 yCTPOUCTB BaKyyMHOM
AIIEKTPOHUKHU SBJISIETCS BAKHOM COCTaBHOM YacThIO MOATOTOBKU «PaguO(PHU3UKOB», TaK Kak
UMEHHO 3TU MNpUOOpBl M YCTpOICTBa 00€CHEUMBAIOT CEroJHs PEKOPAHBIE IapaMeTphbl IO

MOIIHOCTHU Ha NPCACIIBHBIX YaCTOTax.

1.2 3agauu AUCHUILIMHEL.
chOopMUPOBAaTh y CTYICHTOB COBPEMEHHOE TIPEJCTABICHHE OO0 OCHOBHBIX METOIAX

q)OpMI/IpOBaHI/IH aKTHUBHOM cpeabl B BHUAC DJICKTPOHHOI'O IIy4dKa I MOIIHBIX HCTOYHHKOB

QJICKTPOMATrHUTHOI'O U3JIYUYCHHS, BKIIIOYast TCOPUIO DMUCCHUHU 3JICKTPOHOB U3 TBEPAOI'O TCJIA.

1.3 MecTo AucCHUIIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMBbl.

Huctunnuna «®Pusnueckas 3JIEKTPOHUKA» OTHOCUTCS K Oa3oBod uvactu bnoka 1. b
«uctumumHbl (MOIYIH)» Y4eOHOTO TUIaHa.

Hucturnnuna «®dusnyeckas 3JeKTPOHUKA» Oa3UpyeTcss Ha CIEAYIOMUX AUCIUIUIMHAX
HanpaBieHuto Pagumodusuka:  momyns

oOpa3oBaTenbHOl  mporpamMmbl  OakanaBpa

«MaremaTtuueckuii u CCTGCTBeHHOHay‘lHHﬁ OUKID>: «MaTeMaTI/IKa», «MeTtoasl MaTeMaTH4YeCKOM

110

buzukm» n «Obmas pusuka» 6a30BOM YaCTHU IHKIA MATEMAaTHYECKUX M €CTECTBEHHOHAYUYHBIX
JUCILIUILINH.

1.4 TlepeuyeHb NUIAHMPYEMBbIX pe3yJbTATOB 00y4YeHHMs MO AWCHMILIMHE (MOIY.JIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBI.

No Nunexc Copnepxanue B pesynbrare u3ydeHus yuaeOHOM JUCHUIUIMHBL
- KOMIIET | KOMIIETCHIMH (HIn e€ 00yyJaronmecs J0JKHBI
" | eHumm YacTH) 3HATh yMeTh BJIA/IETh
1. | OIIK-1 CIIOCOOHOCTBIO K OCHOBBI ONpPENENATh IIpUeMaMu 1
OBJIA/ICHUIO 0A30BBIMU | KJIACCHYECKOM OCHOBHBIE HaBbIKaMU
3HAHUSAMHU B 00J1aCTH AIIEKTPOHHOMN XapaKTepUCTUKU pelieHus
MaTEMaTHKU U OITHKH; Y YCTPOMCTBO KOHKPETHBIX
€CTECTBEHHBIX HayK, pa3inuHbIe Pa3IMYHbIX 3aja4 u3
UX UCIIOJIb30BaHMIO B BU/JIBI JJEKTPO- pa3HbIX
npodeCcCuoOHATBHON AIEKTPOHHOU BaKyyMHBIX obnacrei
JESATEIBHOCTH SMUCCHUH U npubopoB ¢buznueckoi
METOJIbI UX ANEKTPOHUKHU
TEOPETUYECKOT O
OTHMCAHUS;
YCTPOMCTBO U
OCHOBHbIE
XapaKTEPUCTHKHU




Ne WNHupekc Conepxanue B pesynbrate nzyueHus: yueOHON AUCHUTIIMHBI
[y, | KOMIET | KOMIETEHIH (i e€ 00yyYaromuecs 10JIKHbI
SHIUHN 4acTH) 3HATh yMeTh BJIA/IETh
pa3IMYHbIX
AIIEKTPOBAKYYM
HBIX IpUOOPOB;

2. CTpyKTYypa U cojep:KaHMe JUCHMUIIIMHBI.

2.1 PacnipenesieHne TPY10EMKOCTH JUCHHUILIMHBI IO BUIaM padoT.
cocTaBisgeT 3

O6mast TpymOEMKOCTh JTUCHUILIAHBI

3ad.eq.

(108 wyacom), wux

pacripeieliecH|e 1o BuaM padoT mpeacTaBieHo B Tabnuue (051 cmyoenmos ODO).

Bun yueGHO# paboThI Bceero CemecTpbl
4acoB 5 —

AyIUTOpHBIE 3aHATHUS (BCEro) 32 32
B ToM uucne:
3aHATHSA JIEKIUOHHOI'O TUIIA 16 16
3aHATHS CEMUHAPCKOTO TUMA (MPAKTUYECKUE 3aHATHSA) 16 16
CamocrosiTesibHas padoTa (Bcero) 70 70
B Tom uucie:
KypcoBas pabora 8 8
[TpopaboTka yuyebHOro (TeOpeTUYECKOro) MaTepuana 26 26
BrimoHeHne WHIMBHTyaTbHBIX 3aaHUH (TIOITOTOBKA 24 24
COOOIICHUH, TTPEe3EHTAIUI )
[TonroroBka K TeKyIeMy KOHTPOJIIO 6 6
KCP 6 6
Bun npomexyTO4HON aTTECTAllUM - 3a4ET 4 4
O0mas Tpy10eMKOCTh yac 108 108

3a4. efl. 3 3

2.2 CTpyKTypa IMCOHILIHHbI:

Pacrnipenenenuie BU10B yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3ienaM JUCIUILINHBL.
Pasjienbl IUCHUIIIMHBI, H3y4aeMble B 4 cemectpe (01 cmydenmog ODO)

No KonmuectBo wacoB
N AynuropHas  |CamocTosITenbHas
pasn HaumenoBanue pa3zienon
e Bcero pabota pabora
JI 113
1 2 3 4 5 6
Paznen 1. JIBwxkeHne 27€KTPOHOB B ) )
1. EKTPUYECKOM U MarHUTHOM 10
CTATUYECKUX TOJISIX
Paznen 2. Toxwu B nammax CBY. 2 2
2. 10
Teopema. llloknmu-Pamo.
Paznen 3. Buubl 21eKTpoOHHOM
sMuccud. TepMOo3IeKTpOHHAs 4 4
3. smuccust. Po 10
. ®opmyna J[pmmMaHa.
Oddext HloTTkH.




Pasnen 4. dusudeckue SBICHHUA B
BaKyyMHOM Juoje. BakyymHbIH 2 2 10
TpuoA. JleMCTBYIOIMMI TOTEHLIHAI
Y IPOHUIIAEMOCTh 3JIEKTPOJA.
Paznen 5. Knaccuduxkanus
ANEKTPOHHBIX MPUOOPOB.
OcoOeHHocTH PabOTHI NEKTPOHHBIX 2 2 10
npudopoB Ha CBY. YcTpoiicTBo
MIPUHIUIT JEHCTBUSA MIPOJIETHOTO
KIIMCTPOHA.
Paznen 6. VYcrpoiictBo u
MIPUHLIMIT JEHCTBUS
OTpa)kaTeIbHOI0
KICTPOHA. Y CTPOHCTBO U 2 2 10
MIPUHIUIT JEHCTBUS
MarHeTpoHa. ¥ CTpOMCTBO U
MPUHIUIT JCHCTBUS JTAMITbI
OeryImiei BOJHBI.
Paznen 7. 3ameidromuye CUCTEMbI U
v IIPOCTPAHCTBEHHBIE TAPMOHUKH. 2 2 10
' Y CTpOUCTBO U NIPUHLAIL JEHCTBUSA
JIaMIIbl OOPaTHOW BOJIHBI.
HToro mo pucuuiivHe: 108 16 16 70
2.3 Conep:xaHue pa3ieioB IMCHUILIAHBI:
2.3.1 3anaTHA JeKIINOHHOTO THIIA.
®opma
HaumenoBanue
Ne Coneprkanue paszjena TEKYLIETO
pasnena
KOHTPOJISI
1 2 3 4
1. Paznen 1. /Ipmxenue YpaBHEHUS IBUKEHHUS B KonTponbhas
3JIEKTPOHOB B JIEKTPUUECKOM U aIeKTpoMarHuTHOM mouie. Ciaydan pabota
MarHMUTHOM CTaTUYECKHUX IMOJISIX OJIHOPOJAHBIX 3JIEKTPUUYECKOTO U
MarHuTHOro nosen. Uurerpan sHepruu.
JIBukeHue B c1a00HEOJHOPOIHBIX
noJisix (npeiidonas Teopus).
2.| Paszpnen 2. Toku B namnax CBY. Toxu B mamnax CBY. Teopema. KonTponbHas
Teopema. llloknmm-Pamo. [IToxym-Pamo. pabota
3.| Paznmen 3. Buabl anekTpoHHOI Buel 251eKTpOHHOM dMUCCHH. KonTposnbHast
smuccud. TepmoaniekTporHas | TepMmoanexkTpoHHas smuccus. Popmyiia paGora
smuccud. Popmyna J[pmmMana. Jpmvana. D¢ dext HloTTku.
Oddext lorTku [IpoxoxneHue 3MEKTPOHOB CKBO3b
MOTEHIMAIBHBIN Oaphep Ha
IIOBEPXHOCTH TBEPAOro Tena. Pacuer
aBTO3JIEKTPOHHOTr0 ToKa. CBOMCTBA U
MPUMEHEHHE aBTO3JIEKTPOHHBIX
KaTo0B. B3pbIBHas sMuccusl.
Pasnen 4. ®usndeckue sIBICHUS duznueckue sIBJICHUS B BAKYYMHOM Kontponbhast
B BaKYyMHOM JIHOJIE. auojie. BakyyMHbIi TpHOaI. pabota
BakyyMHBIl TpHOL. JelicTByromuii MoTeHIMAN U
JlelicTByrOIIMIA MOTEHIMAT U MPOHULIAEMOCTD JIEKTPOIA.
ITPOHUIIAEMOCTD IEKTPOA.
5. Paznen 5. Knaccuduxanms Knaccudukanus 3neKTpoHHbIX KonTponbHas
AIIEKTPOHHBIX TPUOOPOB. npubopoB. OcobeHHOCTH paboThI pabota
OcoGenHoctu padoTHI AIIEKTPOHHBIX prOOopoB Ha CBY.

Y CTpOUCTBO U NIPUHLIUIL JEHCTBUS

3JIEKTPOHHBIX MPHOOPOB HA




CBUY. YcTpoilCTBO ¥ TPUHLIMIT MPOJIETHOTO KJIMCTPOHA.
JEUCTBUS MPOJIETHOTO
KJIUCTPOHA.
6. Pa3nen 6. YcrpoiictBo u YCTpOUCTBO U NIPUHLUIL JEHCTBUSA KoHntposbHas
MPUHUUI ACHCTBUSA OTPa’KaTEIbHOTO KJIMCTPOHA. pabota
OTPAXKATEIILHOI'O KIUCTPOHA. Y CTpOUCTBO U IPUHLIUIL JEHCTBUSA
YcTpoicTBO M MPUHITUIT MarHeTpoHa. ¥ CTpOMCTBO Y IPUHIIUIIT
JICUCTBUS MarHeTpoHa. JIEMCTBHUSI JIAMITbI O€TYIIEeH BOJIHBI.
YcTpoicTBO U MPUHITUIT
JIeMCTBUSI JIaMITbl OeryIieit
BOJIHBI.
7. Pasnen 7. 3amemstroniue 3aMeqIIoIue CUCTEMBI U KonrponbHas
CUCTEMBI U MPOCTPAHCTBEHHBIE TAPMOHUKHU. paGora
IPOCTPAHCTBCHHBIC YCTpoiCcTBO U IPUHLUIL JEUCTBHUS
_ TAPMOHHKH, JIaMITbl OOpaTHOM BOJIHBI.
YCTpolCTBO M IPUHLIUIL
JIEHCTBHUSI JIAaMITBI OOpaTHOM
BOJIHBIL.
2.3.3 J1aGopaTopHble 3aHATHS - He MPeTYCMOTPEHbI.
2.3.4 IIpumepHasi TeMaTHKA KypPCOBBIX pa0doT (IIPOEKTOB).
1. CsaoiicTBa NEpUOANYECKUX BOJIHOBOJIOB.
2. HHurerpanabHble MUKPOCXEMBI.
3. JIBmkeHue 3apsKEHHBIX YaCTHI] B QJIGKTPOMATHUTHBIX TIOJISIX B BAKyyMe.
4. Wznydyenue BaBunoBa-UepeHkoga.
5. MarnertpoH.
6. Bwuabl sMuccuu U3 TBEPAOTO Tena.
7. MuKpocxeMsl, X Kiaccu(UKaIys U TEXHOIOTHS H3TOTOBIICHUSI.
8. Karonas! ciunara.
9. OHuynsaTopHOE H3JIydeHHEe. BUurriepsr.
10. IToneBble TpaH3UCTOPHI
11. JIpmwkeHre  3apsOKEHHOM — YacTUIBl B TOJIe  TUIOCKOW ~ MOHOXPOMATHYECKOU
AIIEKTPOMATHUTHOM BOJIHBI U IOCTOSSHHOM MarHUTHOM TOJIE.
12. Bonnosoasl CBY-nuana3on
13. Mznyuenue 3apssKeHHOW YaCTHITHI B MOJIE aMIUTUTYHO-MOTYJIMPOBAHHON BOJIHBI.
14. CrieKTpajibHbIE u MOJISIPU3ALMOHHBIE XapaKTEePUCTUKU MOAYJIUPOBAHHOMN
AIIEKTPOMATrHUTHOMN BOJIHBI.
15. JIBr>KeHME 3apsyKEHHOM YacCTHIBI B I10JI€ YaCTOTHO-MOAYJIMPOBAHHON 3JIEKTPOMAarHUTHOU
BOJIHBI.
16.

MeTtoaudyeckue YKa3aHus 1o BBITTOJIHCHHUIO KYPCOBBIX IPOCKTOB:

https://moodle.kubsu.ru/enrol/index.php?id=378

2.4 IlepeyeHb y4eOHO-METOAMYECKOI0 O0eceYeHus AJIs1 CAMOCTOATEIbHOH padoThl

00y4alIMUXCH M0 JUCHHUILIHHE (MOIYJII0).

No Bux CPC [lepeueHp yueOHO-METOANYECKOTO O6€CH€'~I€:HI/I$I JUCLUIIIMHBI 110
BBINOJIHEHUIO CAMOCTOSITEIbHON paboThI
1 2 3
1 | IIpopabotka yuebHoro | Meroandeckue ykazaHHus O OPraHU3ALUN CaMOCTOSITEIbHON
(TeopeTnyeckoro) paboThI CTYIEHTOB 1O AUCUUIIINHE «DU3ndeckas SIeKTPOHUKAY,
MaTepuaia yTBEpKJeHHbIE Kadeapoil painopu3NKu U HAHOTEXHOJIOTHIA,
1poTokoi Ne 7 ot «20» mapra 2017 1.



https://moodle.kubsu.ru/enrol/index.php?id=

2 Brinonaenune Mertonuueckre ykazaHus 0 OpraHu3alil cCaMOCTOSITETbHOU

MHIUBUAYaAJIbHBIX paboThI CTYJICHTOB MO AUCHUILTHHE ««Du3nueckas
3a7jaHui (MOArOTOBKA JIEKTPOHUKAY», YTBEPKACHHBIE Kadeapoi paguopu3uku u
COO00I1LIEeHNUH, HaHOTEXHOJIOruM, npotokos Ne 7 ot «20» mapra 2017 1.
MIPE3CHTALINN )
3 |[loxroroBka K Tekymemy| Meroandeckue yKa3zaHHs [0 OPraHU3alUuU CaMOCTOSITEIbHON
KOHTPOJIIO paloThI CTYIEHTOB 10 AucHUIUIMHE «Du3nueckas 3JEeKTPOHUKAY,

yTBEp)KJIEHHbIE Kadeapoil paainopu3NKi 1 HAHOTEXHOJIOTHIA,
npoTokoa Ne 7 ot «20» mapta 2017 T.

4 [ToaroroBka k Metoauueckue yKka3aHus 110 peLIeHHIO 3a7a4 0 JUCIIUILINHE
MPAKTUYECKUM 3aHATUAM «Du3nyeckas IEKTPOHUKAY, YTBEPXKAEHHbIE Kadeapon
panuou3nKN U HAHOTEXHOJIOTHiA, TPOTOKOI Ne 7 oT «20» mMapra
2017 r.

VY4eOHO-METOIMUECKHE MaTepHUalbl Ui CaMOCTOSITEIBHOW PabOThl O0YdYaroIIUXCs W3
Yrciia MHBAJIHJIOB M JIMII C OTPAaHHYEHHBIMHI BO3MOKHOCTSIMU 3710poBbsi (OB3) nmpenocraBustoTcst
B (hopMax, aJaliTUPOBAHHBIX K OTPAHMYCHUSM UX 37I0POBbSI U BOCHIPUSATHS HH(DOPMAITIH:
JIst Ll ¢ HApYHICHUSIME 3PCHUS:
- B (hopMe IJIEKTPOHHOTO JOKYMEHTA.
JIyist AL ¢ HapyIIeHUsIMU CIIyXa:
- B ICUaTHOH (opme;
- B (hopMe IIIEKTPOHHOTO TIOKYMEHTA.
JList 5L ¢ HapyleHnssMHM OITOPHO-JBUIaTEIbHOIO almapara:
- B ICUaTHOH (opme;
- B (popMe 3IEKTPOHHOTO JOKYMEHTA.
3. O6pa3oBarejibHbIE TEXHOJIOTHH.
I[JI)I IMPOBEACHHNA BCEX JICKIIHMOHHBIX 3aHATUN HCIIOJIB3YIOTCA MYHBTHMeﬂHﬁHBIG CpeacTBa

BOCIIPOU3BEICHUS AKTUBHOI'O  COJAEPKUMOIO, IIO3BOJIAIOIIETO  CIYLIATENH  BOCIPUHHUMATh
OCOOCHHOCTH H3y4aeMoil Mpodeccuu, 3a4acTyl0 WIPAIOIIME PEIIAoIyl0 pOJib B MOHUMAaHUH U
BOCIIPUSITHH, a Takke (GOpMHUPOBAHUM MPO(ECCUOHATBHBIX KOMIETEHIIMN. bombinas yacTs jexuui

IMPOBOAATCA C UCITIOJB30BAHMEM JOCKHU U CIIPABOYHBIX MATCPUAJIOB.

4. OueHoOYHBIE cpeCcTBA A/l TEKYIero KOHTPOJIS YCIeBaeMOCTH M IIPOMEKYTOYHOI

arrecranum.

TeKyH.lI/Iﬁ KOHTPOJIb: IIPOBEPKA JOMAITHUX Ba)laHI/Iﬁ o CEMHHAPCKHUM 3aHATHUAM.
OTBeTHI Ha KOHTPOJIbHBIC BOIPOCHI, TPUBCACHHBIC B OIIMCAHUAX pa60T N Ha JOIIOJIHUTCIIbHBIC

BOITPOCHI, KaCarOIIHAECs COOTBETCTBYIOIINX PA3EIIOB OCHOBHOM JTUCIUILINHEI.
HNTOroBblii KOHTPOJIb: 3a4ET.

4.1 ®donx OLIEHOYHBIX CPEACTB JI MPOBeAeHUs TeKYIel aTTeCTAIUMN.
INEPEYEHB BOITPOCOB

YTo Takoe IEKTPOHHBIE JIAMIIbI?
Kakue napameTrpsl Tpuo/a BbI 3HaeTe?
Yro Takoe KIucTpoH. ONMUIINTE KOHCTPYKIMIO KIMCTPOHA.

HCpC‘-II/ICJ'II/ITC npeuMyniceCTBa KIMCTPOHA IIEPC JIaMIIaMU CBU- ):mana30Ha?

a & D

Yro takoe jgamra Oerymiei BonHbl. Kak oHa yctpoena?



6
7.
8.
9

Uro Takoe jammna oOpaTHOM BosHbI. Kak oHa ycTpoeHa?
Yro Takoe mpubopsl M-Tuma 1 4eM OHHM OTIMYAIOTCs OT MprudopoB O — Trmna?
Uro takoe MarHeTpoH. ONMUIINTE KOHCTPYKIIMIO MarHeTPOHA.

Kakue 35eKTpoHHO-TyueBbIe TPHOOPHI BBl 3HAETE?

10.  Yro Takoe KMHECKOI U KaK OH YCTPOECH?

11. Yro rtakoe (GOTOYMHOKHTENb, W KaKHMe SBJICHHUS IOJOKEHBI B OCHOBBI €TO
paboThI?

12.  Yro npexcrapiser coboii ABIEHHE 2NEKTPOHHOMN 3MUCCHU?

13. Yro Takoe sBICHHME TEPMOZNECKTPOHHON sMHUCCHM? BBINMIIMTE YypaBHEHHE

Puuapacona-/lemmana.

14. B uewm 3axmouaercs s¢dexr loTTku?

15. B uewm 3akmouaercs sBaeHre HOTOIEKTPOHHON IMUCCUN?

16. Bommmmre 3akon DiinmTeiina s porosddexra.  Uro Takoe TIpaHHIa
dboTodrddekra?

17. Yro mpencrapnser co6oii ABIEHHE aBTOZIEKTPOHHON SMUCCUM. BhINUmuTe 3aK0H

®aynepa-Hopareiima.

18.  UYro takoe anexrponHas mymka. Kak oHa ycrpoeHa?

19. Onumure moBejeHHE JNEKTPOHA B CKPELIEHHOM >JIEKTPHYECKOM M MArHUTHBIX
TIOJISAX.

20.  Kakue ycTpoiicTBa yrpaBiaeHuUs 3J1eKTPOHHBIM ITy4KOM BbI 3HAETE?

21. M310%uTe OCHOBHBIE MONOKEHHUS TyIKOM C ITIOMOIIBIO 2IEKTPOHHOMN OITHKH.

22.  Kakue 21eMeHThl MATHUTHOM ONTUKHU BBl 3HAaETE?

23.  KakoBbl (pu3HUecKHe NPUHIMIIEI PE30HAHCHOTO METOa CKOPOCTHOM MOIYJIAIIUN?

24. Kakobl (usMyecKhe NPUHIUIBI HEPE3OHAHCHOTO METOAa  CKOPOCTHOM
MOJYJIALINN?

25. Boinummre 3aKk0H PaMo 1715 HaBeIEHHOTO B IIEMH TOKA.

26. KakoB npMHIMI 0T60pA SHEPIUH U3 JIEKTPOHHOIO MydKa?

27. Tlepeunciure OCHOBHBbIE (DM3UYECKUE SABIEHUS HPU BO3AEHCTBUU 3JIEKTPOHHOTO

IMy4YKa Ha MUIIICHb.

31. UuTerpanm oHeprMM TpH PENATHBHCTCKUX CKOPOCTSX DIEKTPOHOB. BHIBI
ANIEKTPOHHBIX TPACKTOPUW IPU JBWKEHHH B CTATHYECKUX OJHOPOIHBIX 3JIEKTPUYECKOM U

MAarHuTHOM II0JIsIX.



32. TlpecraBneHne paanMyc-BEKTOpPa M CKOPOCTH SJIEKTPOHA TIPH JBHMKEHHH B CIIab0
HEOJHOPOAHBIX MOJSAX. YCJIOBHUS COXPAHEHUS IONEPEYHOro aaunadaTHUecKOro WHBAapHUaHTA.
Teopema bByma. VYcTpolicTBO W TNpUHIMI PabOThl MarHETPOHHO-MHXEKTOPHOH IyIIKA
THPOTPOHA.

33.  Buasl  3NEKTPOHHBIX ~ MHMKPOCKONOB  (SMHCCHOHHBIH,  NPOCBEYMBAIOLIMH,
OTpaKaTeIbHBIN, PACTPOBBIN, ABTOAICKTPOHHBIN, aBTOMOHHBIN ), IPUHIIUI X JCHCTBHS.

34. Tpuauun paGoThl CHCTEMBl PEKYNEPALMU SHEPIUMU SIEKTPOHOB B MOMNIHBIX
AIIEKTPOHHBIX TPUOOpaXx.

35. Ommuus pexxuMoB TEMIIEPATYPHOTO OFPAHUYEHHUs SMUCCHU U OFPaHUYEHHsS TOKA
IIPOCTPAHCTBEHHBIM 3apsOM B AJIEKTPOHHBIX IMO0JaX. 3aKOH "Tpex BTOPHIX" MJIs IUIOCKOTO
Moja.

36. Iymku Ilupca. IlpenenbHbIii TOK TPaHCIIOPTUPOBKM 3JIEKTPOHHOTO IydKa B
HpOCTpaHCTBE Apeiida.

37.  Cunbl, JeiicTByroliye Ha SIEKTPOH IIPU BBIXOJE M3 TBEPAOro Teja. IIpoduib
NOTEHLMAIBHOIO Oapbepa Ha rpaHuUle TBEPJOTO Tea.

38.  Teopus TepMO>IEKTPOHHOM SMHCCHM M3 TBEPAOTO Tena. MexaHu3Mbl JeHCTBUS
IJIEHOYHOT'O ¥ OKCHUJIHOTO KaTOJIOB.

39. Usmenenue mpoduiis MOTEHIMAILHOTO Gaphepa Ha IPaHMIE TBEPJAOTO Tela IO
JieficTBUEM BHEUIHEro aJieKTpuyeckoro noist. dddext HIoTTku. ABTO3JIEKTPOHHAS U B3pbIBHAS
AIMUCCHSL.

40. 3aBucumocTb K0>(p(MIMEHTA BTOPUYHOM SMHMCCHM OT SHEPIUM M YIia HajeHHUs
NEPBUYHBIX AIEKTPOHOB. Pacnpenenenrne BTOpUYHBIX 3JIEKTPOHOB 110 SHEPTUSIM.

41.  OcHoBHbIe 3aK0HBI BHEMHErO GoTodddekTa (3aKonb CToneToBa M DifHIITEHA).
Tuns! (OTOKATOAOB U UX CPABHUTEIBHBIE XapaKTEPUCTUKH.

42. Tlpunmun pabGoThl W OBICTpOJEHCTBHE  (POTODIEMEHTOB €  BHEIIHHM
dorordpdexkrom. DOTOYMHOKHUTEINH.

BapuaHThI TECTOB 1J1s1 KOHTPOJIS CTYJAEHTOB.
Pusznyeckas 3JIeKTPOHHUKA.
IIpu nBUKEHUU DIIEKTPOHA B MATHUTHOM I10JIE:

1. TpaexkTopuUs ABMIKEHHS HE U3MEHSIETCS
2. TPACKTOPHSI TBM)KCHUS] H3MEHSCTCS

3. PHEeprus 3JIEKTPOHA HE H3MEHSICTCS



BonHoBbIE CBOICTBA 3JIEKTPOHA MPOSIBISIOTCS, €CIU €ro JIBHKEHHE OTPaHUYEHO O00JIaCThIO

IIPOCTPAHCTBA, JIMHEWHBIE pa3Mepbl KOTOPOIO IO OTHOLIEHUIO K JUIMHE BOJHBI Jle-bponis

JIEKTPOHA
1. MHOTO MeHbIIIE
2. COU3MEPUMBI
3. MHOTO OoJIbIIE
Jis HaxoKAeHus SHepruM ypoBHs DepMu B MeTaie HEOOXOIMMO 3HATh:
1. KOHLIEHTpALHIO 3JIEKTPOHOB B METAJLIIE
2. paboTy BBIXO0J1a JIEKTPOHOB U3 MeTalia
3. CPEIIHIOI0 SHEPTHUIO JIEKTPOHOB B METaslIe
C yBenuyeHneM pabOTHl BbIXOJA AJIEKTPOHOB U3 METallla MJIOTHOCTh TEPMOAJIEKTPOHHOIO
TOKa:

1. nuHeHO BO3pacTaeT

2.

3.

=

YBEIIMYUBACTCS IKCIIOHCHIIMAIIBHO
YMEHBILIAETCS

CDOTOSJ'IGKTpOHHaSI 9MHUCCHUA - 3TO UCITYCKAHUC DJICKTPOHOB I10J JIEHCTBUEM

. Harp€BaHu:A

. QJICKTPHUYCCKOI'O ITOJIA

. OJICKTPOMAariuTHOI'O U3JIY4YCHHA

Tunuunas CIICKTpaJIbHasl XapaKTCPHUCTHUKA q)OTOKaTOI[a UMCECT BUJ

. MOHOTOHHO PAcCTyLIEH KPUBOU
. MOHOTOHHO YObIBaroIei KpuBoi

. KPUBOH ¢ MaKCUMYMOM

['myOuHa IPOHUKHOBEHUSI IEPBUYHBIX 3JIEKTPOHOB B METAJUI IPOMOPLUOHAIbHA UX SHEPTUU

. B crernenu 1/2
. B crernenu 3/2

. B CTEIIEHH 2

ABTOC)J'IeKTpOHHafI OMHUCCHUS — OTO UCITYCKAaHNEC SJICKTPOHOB TBEPABIM TCJIOM 110 HeﬁCTBHeM

OJICKTPOMAriuTHOI'O U3JTYy4YCHUSA



2. HarpeBaHHs
3. BHEIIHEro EKTPUYECKOTO MO
OCHOBHBIM YCJIOBHEM CYIIIECTBOBAHUSI O0BEMHOI0O 3apsia B BAKYYMHOM JIUOJIE SIBIISIETCS
1. npeBbllIeHHE TOKA YMUCCUU HAJl aHOJHBIM TOKOM
2. PaBEHCTBO TOKA YMHCCUU M aHOJTHOTO TOKA
3. TMpeBbIIIEHHE aHOJHOTO TOKa HaJl SMUCCUOHHBIM
Pabouum pexnmMoM BaKyyMHOTO THOJIA SIBISIETCS
1. pexuM HaChIIICHUS
2. peXUM 00BEMHOTO 3apsaa
3. moboit yaactok BAX anona
Cetka B TPHOJIE CITY>KUT JJIst
1. cHUXEeHHS aHOAHOTO HANPSKEHUS
2. yIpaBJIeHUS AaHOJHBIM TOKOM
3. ympaBieHUs INIOTHOCTBIO 0OBEMHOTO 3apsiaa
KoadduimenT ycuneHus Tproa — 3TO 9acTHAsT IPOU3BOTHAS
1. aHogHOTO TOKA MO AHOJJHOMY HAIPSKEHHIO
2. aHOJIHOTO HANPSKEHUS IO aHOJHOMY TOKY
3. aHOZHOTO HAIPSKEHUSI IO CETOYHOMY HAIpsKEHUIO
JunaTpoHHbIN 3P deKT nposBISETCS
1. TonBKO B IMOAAX
2. TOJBKO B TPUOJAAX
3. TOJBKO B TETPOJaX
B oaHOpOIHOM MarHUTHOM TOJI€ TPAEKTOPUEH 3JIEKTPOHA SBIISETCS
1. cnupans
2. mapabona
3. runepboina
UyBCTBUTENBHOCTD 3JEKTPOCTATUYECKON OTKJIOHSIOIIEH CHCTEMBI

1. pacTeT € pOCTOM MJIMHBI OTKJIOHAOIIWX IIACTHUH
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pacTeT ¢ yMEHbLICHUEM JTMHBI OTKJIOHSIOMINX TUIACTUH
HE 3aBUCUT OT JJIMHBI OTKJIOHSIOMUX IJIACTHH

B kuneckore ucnomnab3yercs

AIIEKTPOCTaTHYECKass (POKYyCHPOBKA
JIEKTPOCTATUYECKOE OTKIOHEHHE JIyua

MarHuTHas (POKyCHpOBKa

Ocnumnorpadpudeckue Tpyoku otHocsTes K DJIT Ttuma

. IepearoInX

. IPUEMHBIX

. 3aIIOMHHAIOITIX

HaHpH)KeHHOCTB OOHOPOAHOI'O JJCKTPUYCCKOro IIOJII MCEKAY ABYM:A IIapaJUICIIbHbBIMU

ni1aCTUHaMH

. YMEHBIIAETCS OT KaTOJa K aHOLy
. YBEIIMYMBAETCS OT KaTOJa K aHOLLY
. HEN3MEHHAa
Ha yuactke Hacbimenust BAX BakyyMHOTro 11o/1a aHOJIHBII TOK
. IOCTOSIHEH
. pacteT u3-3a nposisienus d¢pdexra [lorTkn
. pacTeT u3-3a MPOsIBJICHUSI TYHHEIBHOTO d(dekTa
BropuyHas 351eKTpOHHAsSI SMUCCHSI — 9TO MCITYCKAHUE 3JIEKTPOHOB MO JEHCTBUEM
. HarpeBaHUs
. DJIEKTPOMATrHUTHOTO U3ITy4EHUS
. BHEIITHETO DJIEKTPUYECKOTO OIS
4.2 ®oHJ OLIECHOYHBIX CPE/ICTB A/l MPOBEJACHUS MPOMEKYTOYHOM aTTeCTAUH.
IIpuMepHBbIe BONIPOCHI K 3a4€TYy.
1. JIBukeHue 3JeKTPOHOB B 3JIEKTPUUYECKOM U MAarHUTHOM CTaTHYECKHX TOJISX
2. Toxwm B mammax CBY.

3. Teopema Illokmu-Pamo.

4. BuIbl 57€KTPOHHONW YMUCCHH.



5. TepmodneKTpoHHAs SMUCCHS.

6. ®opwmyna J[pmmaHa.

7. Dddext HloTTKN.

8. ®usuueckue SBICHUSA B BAKYYMHOM JIHOJIE.

9. BaxkyyMmHBI# TpHO/.

10. leiicTByrOIMI TOTEHIMAI U IPOHUIIAEMOCTD JJIEKTPO/IA.
11. Knaccudukanust 37eKTPOHHBIX TPHOOPOB.

12. Ocobennoctu paboOTHI JIEKTPOHHBIX MTpruOOopoB Ha CBY.

13. YcTpoiicTBO M IPUHIMI ACHCTBUS MPOJIETHOTO KIMCTPOHA.
14. YcrpoiicTBO M NpUHIUN IEHCTBUS OTPAXKATEIBHOIO KJIMCTPOHA.
15. YcrpoiicTBO M MpUHIUN IEHCTBUSL MarHETPOHA.

16. YcTpoiicTBO M MPUHIUN ISHCTBUS JIaMITbl OeryIeil BOJTHBI.
17. 3amenuisromye CUCTEMbI U IPOCTPAHCTBEHHBIE TAPMOHHUKH.
18. YCcTpoHCTBO M MIPUHIIKIT JCHCTBUS JIAMITBI 0OpAaTHOW BOJIHEI.

5. IlepeyeHb OCHOBHOW U /IONMOJIHUTEJIbHOI Y4yeOHOIi JUTepaTyphbl, HEOOXOAUMOI 1JIs1

OCBOCHUS TMCHMILVINHBI (MOAYJIs1).

5.1 OcHoBHasi uTEpaTypa:

1. BaagumupoB I'.I'., ®Pusmdyeckas 53JEKTpOHHWKA. DMHCCHS W B3aUMOJCHCTBHUE YaCTHUI[ C
TBEPABIM TenoM: YuebHoe mocodbme — CII6: Jlams, 2013, ISBN:978-5-8114-1515-1,
https://e.lanbook.com/book/38838#book_name

2. boOwuies HO.H., ®uszudeckne oCHOBHI 3neKkTpoHukH, 3marensctBo ['opHas kaura, M: 2005,
2-e¢ U3nanme, ISBN:5-7418-0203-6, https://e.lanbook.com/book/3486#authors

3. CymxoB A.Jl. Bakyymuas anekrponuka. u3nko-TeXHHYECKHE OCHOBBI: YUeOHOe mocodne —
CII6: Jlans, 2004

4. Iyka A.A., Dnektponuka: YueoHoe nocobue. — CI16: BBX IletepOypr, 2006

5.2 lono/iHUTeIbHAS JIUTEPATYpA.

1. XasoponkoB M.A., Ky3un A.B. DnekTpoTexHHKa U 3JIEKTpOHUKA: Y4yeOHoe mocodue. —
M.: UL1 «Axagemusy», 2005

2. TpyOenkos /I.M. Jlekuuu no cBepXBbICOKOUACTOTHOH 31ekTpoHuke. M. DUSMATIIUT,
T1.2003. - 496 c.

3. Tpybeukon J[.W. Jlekuuu o cBepXBBICOKOYACTOTHOM anekTpoHuke. M. ®U3MATIIUT,
T2.2004. - 496 c.

4. Hedenos E.N., YcrpoiictBa CBY u anTeHHBI: yueOHOE MOCOOHe Ui CTYACHTOB bIy30B.
M.: Axagemus, 2009 — 376 c.

5. DOmnexrponnsie ycrpoiictea CBY. Ku. 1/ mon pemakumeit U.B. JleGemeBa. — M:
Pammorexnauka, 2008 — 355 c.

6. Onextponnsie ycrpoiictBa CBY. Ku. 2/ mox penmakumeit W.B. JlebeneBa. — M:
Pammorexnauka, 2008 — 349 c.


https://e.lanbook.com/book/38838#book_name
https://e.lanbook.com/book/3486#authors

5.3. llepuoguveckne U3TaHUA:
. B mupe nHayku.
. U3Bectust BY30B. Cepusi: Pagnodusuka.
. U3Bectus BY3oB. Cepusi: PannosnekTpoHuka.
. M3Bectusa BY3os. Cepus: ®uzuka.
. Ycnexu (pU3HYECKHX HAYK.
. ®usnka. Pedeparusnsiii sxypuan BUHUTH.
. DJEKTPOMAarHUTHBIC BOJIHBI M AJIEKTPOHHBIC CHCTEMBI.
. DNEKTPOHUKA.
. Dnektponuka. Pedeparusnsriii sxypaanr BUHUTH.

10. DnekTpoHUKa: HayKa, TEXHOJOTHS, OU3HEC.

6. Ilepeyenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM  CeTH
«AHTEpHET», HEOOXOAMMBIX /1151 OCBOEHMS TUCIUTIIMHBI (MOTYJIsT)

1. http://www.edu.ru/ (Exunoe okHO 10CTyIa K 00pa30BaTeIbHBIM Pecypcam).

2. http://www.edu.ru/db/portal/sites/res_page.htm (PenepanbHbiii 00pa3oBaTEeIbHBIN
mopTan)

3. http://www.scientific.narod.ru/literature.htm (Karamor Hay4HBIX pecypcoB)

4. http://www.sci-lib.com/ (bonbiias Hay4Has OuOIMOTEKA)

5. http://www.ph4s.ru/books_tehnika.html (Pa3zagen «Texuudeckue HayKu
(pamMOTEeXHHKA, PATHOIICKTPOHUKA, IEKTPOHUKA, CXEMOTEXHHUKA, ITOJIYIIPOBOHUKOBAS
AJIEKTPOHMKA U Jp.» 00pazoBaTenbHOro npoekra A.H. Bapruna «®usuka, Xxumusi, MaTeMaTuKa
CTYZICHTaM M IIKOJTHHKAM)))

6. http://www.rsl.ru/ (Poccuiickasi rocyaapcTBeHHast OMOIHMOTEKA)

7. http://www.nlr.ru/(Poccuiickast HalfnoHaIbHAs OUOIHOTEKA)

8. http://www.benran.ru/ (bubnroreka PAH mo ecrecTBeHHBIM HayKam)

9. http://www.gpntb.ru/ (l'ocynapcTBeHHass MyOJIMYHAS HAYYHO-TEXHHYESCKAsI
Oubmmoreka)

10. http://www.skrutka.ru/sk/tekst.php?id=19 (Onnaiin pacyeT 0OMOTOK
Tpanchopmaropa)

11. http://www.club155.ru/ (Kiny6 155 — pazHooOpa3Hbie MaTepuabl 1o
POTPAaMMHUPOBAHHIO H CXEMOTEXHHKE)

12. http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-
vyiprjamitelja (TTporpamMma ist pacueTa MOCTOBOTO BBITIPSIMHTEIS)

13. http://www.soel.ru (;kypuan CoBpeMeHHas! JIEKTPOHHKA)

14. http://www.adcomlogod.narod.ru (caiiT HHTEpaKTHBHOW TOICPKKH POBEICHUS
7a00PaTOPHBIX M CAMOCTOSITENBHBIX PA0OT MO JUCIUILIHHE)

7. MeToauyeckue YyKa3aHusl [Jsi O0y4AIOIIMXCA MO OCBOEHHI0 JUCHUILIHMHBI
(MmonmyJis).

JUis  caMOCTOSATENBHOTO  M3y4eHHs  TEOPETHMYECKOro  MaTepuaya  CTyJeHTaMHu

O 00 1N DN K~ WK —

UCIIOJIB3YIOTCS Y4YEOHMKM U y4yeOHble MOCOOus, TNPUBEAEHHBIE B CIUCKE JIUTEPaTypBhI.
Tpyno€MKOCTh CaMOCTOSTENBHOTO U3Y4YEHHs TEOPETHUECKOT0 MaTepHana cocrasiser 70 4acos.

JUig ycrenmHoro OCBOEHMsI MaTepuaja CTYAEHTAaM BBIIAETCS KOMIUIEKT KOHTPOJIBHBIX
3aJaHuil A7 camocTrosiTenbHOro pemeHus. HaGop 3ananuit popmupyercs nektopom. Jlektop
MIPOBOAMT KOHCYJIbTAIMH, IPOBEPSsi KOPPEKTHOCTD MPEIATIOKEHHBIX PELICHHH.

Ha camoctosTenbnyto paboty cryneHToB oTBogutcs 40 % BpemeHun oT oO1mei
TPYAOEMKOCTH  JUCIUILINHBL. ConpoBoXkJIeHHME CaMOCTOATENbHON paboThl  CTYAEHTOB

OPraHU30BaHO B CIEIYIOMNX (Gopmax:


http://www.edu.ru/
http://www.edu.ru/db/portal/sites/res_page.htm
http://www.scientific.narod.ru/literature.htm
http://www.sci-lib.com/
http://www.ph4s.ru/books_tehnika.html
http://www.rsl.ru/
http://www.nlr.ru/
http://www.benran.ru/
http://www.gpntb.ru/
http://www.skrutka.ru/sk/tekst.php?id=19
http://www.club155.ru/
http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja
http://www.radio-stv.ru/radio_tehnologii-radio-programm/raschet-mostovogo-vyiprjamitelja

[IpoBepka 3HaHMII CTyA€HTa OCHOBaHA HAa KOHTPOJBHBIX BOIPOCAX, NMPUBEIACHHBIX B
ONMMCAaHUU PabOThl M JOIMOJIHUTEIBHBIX BOMPOCAX, KACAIOIIMXCS COOTBETCTBYIOIIMX pPa3esioB
JUCLUTITUHBI.

- BBINOJIHEHUE JOMAIIIHUX 33JJaHUN MO0 MPAKTUYECKUM 3aHITHSIM.

- YCBOGHHE, JOMOJHEHHE W BHUKAHHME B pazOupaemMble pazlieibl AUCHUILUIUHBL MPU
MOMOIIY 3HAHHM, MOJIy4aeMBIX IO CPEJICTBAM U3YUYEHHUS PEKOMEHIyeMOM JTUTEePaTypPhl.

- KOHCYJbTAIlli¥, OPTraHWU30BaHHBIC JIsi Pa3bICHEHUS NPOOJIEMHBIX MOMEHTOB IPHU
CaMOCTOSITEILHOM M3YYCHHH TEX WJIM MHBIX aCIEKTOB Pa3JelioB yCBauBaeMoW HMHQOpPMAIUH B
JTUCIUILINHE.

IIpumepHass TemaTHKa KypCOBOTO IIPOEKTHPOBAHUS pa3paldaThbIBAaeTCd M €KErOHO
oOHoBIIseTCA Kadeapoil. 3akpenaeHue 3a CTyJeHTaMU TeM KYPCOBBIX IIPOEKTOB MPOU3BOIAUTCS
[0 WX JIMYHBIM 3asBJICHUSM Ha UM JIeKaHa WU 3aB Kadeapoil, MO COIIacOBaHUIO C HAyYHBIM
PYKOBOJUTENIEM BO3MOXHO KOPPEKTHPOBKA BBIOpaHHOW TeMbl. B jpanbHeilieM CTyIeHT U
Hay4yHbIH pYKOBOJUTENb COCTABJISIET 3aJaHU€ C IMOAPOOHBIM IUIAHOM IO BBIIOJHEHUIO
KypcoBoro npoekta. [logpoOHas uapopmanus mo TpedoBaHUSIM K KypCOBOMY IMPOESKTHPOBAHUIO
pacnojiaraercsi Ha caiite kageapbl ONTOAIEKTPOHUKH B IOKyMEHTe MeToinyecKkue yKkazaHus 1o
BBINOJIHEHHUIO KypcoBbIX mpoektoB: http://ftf.kubsu.ru/htmlifiles/dip/MetodUk2018.rtf u

https://moodle.kubsu.ru/enrol/index.php?id=378

IIpumepsl 3a1aHuil 1JI1 CAMOCTOATEILHOM PadoThI.
1. PaccunTath TpaeKTOpHUIO NIEKTPOHA /IS 33/1aHHON CTAIMOHAPHON KOH(UTYpanun

QJICKTPHUYCCKOI'O U MArHUTHOT'O MOJIEH.

2. [TocTpouts n300paskeHue B 3aJJaHHOM CUCTEME IIEKTPOCTATUUECKUX JIMH3.

3. [TocTpouts n300paXkeHNE B 3a/1aHHOI CHCTEME JIEKTPOCTATUUECKUX JIHH3.

4. [TocTpouts n300pakeHNE B 3a/1aHHOM CHCTEME MarHUTHBIX JIMH3.

S. Paccuutath abeppaiuu 3aJaHHOH CHCTEMBI 3JIEKTPOHHBIX JINH3.

6. Paccunrare pesxuM TEMIEpaTypHOTO OrPaHUYEHUS SMUCCUH TUO/A.

1. Paccuurats GicTpoeiicTBIE POTOYMHOKUTEINSL.

8. ONEKTPOHHO-ONTHYECKHE CUCTEMBI MUKPOCKOIIOB B UX HCTOPUYECKOM Pa3BUTHHU.
9. [Tocneauue NOCTUKEHUS IMUCCUOHHON IIEKTPOHUKH.

10.  CrnocoObl MOBBIIEHUS! HHTEHCUBHOCTH JIEKTPOHHBIX MTyYKOB.

11.  TlpumeHeHUS POTORIEKTPOHHON IMUCCHUU.

12. CoBpeMeHHBIE YCTPOMCTBA C UCIOJIB30BAHNEM BTOPUYHON SMUCCHH 3JIEKTPOHOB.
13.  TlepcneKTUBHBIC HCTOYHUKH JUIS Ja3€POB HAa CBOOOHBIX IEKTPOHAX.

8. IlepeyeHbr MH(POPMANMOHHBIX TEXHOJIOTHH, HCIOJIb3YEMBbIX IIPH OCYLIECTBJICHUHU
o0pa3oBaTe/ibHOIO Tmpouecca mno aucuumauHe (moaynaw) Ilepeyenb HeoOX0AMMOro
NMPOrpaMMHOI0 o0ecreYeHus.

1. Onepanuonnas cucrema MS Windows u Linux.

2. GNU pnemomnaket mporpammber CATTP Micro-Cap.

3. UuTerpupoBaHHOe 0(UCHOE MPUIIOKEHHE.


http://ftf.kubsu.ru/htmlfiles/dip/MetodUk2018.rtf
https://moodle.kubsu.ru/enrol/index.php?id=

4. 1O aJis opraHu3aIuy yupaBisseMoro u 6e3onacHoro qocrymna B UHTepHeT.
5. GNU w/mm GNL makersr:

CBOOOMHO PaCHPOCTPAHSIOMIUECS TTPOTPAMMBI

monenupoBanust CBY yctpoitctB MMANA, RFSimm99, smithchart.

6. [Iporpamma ynpasnenus: Graphit P4M Bepcus 2 (pupma «MUKPAH»).

7. sMynsaTOp BeKTopHOro aHanmuzatopa ueneii COM-npaiiBep Bepcun 1.2.16. (dpupma
«MUKPAHY?).
9. MarepuajbHoO-TeXHUYecKasi a3a, HeoOXoAUMas JIsl OCYLIeCTBJIEHUS
00pa30BaTeJbLHOI0 NMPOLEcca Mo IUCHUIINHE (MOYJII0).

MaTepI/IaHBHO'TCXHI/I‘IGCKOG obecmeueHue AU CIMITIIMHBI

Ne Bun pabor
(MoyJsl) M OCHAIIEHHOCTD
1. Jlekuuonnsele 3auatuss | Ayautopust 209C, ocHaileHHasi UHTEPAKTUBHBIM ITPOEKTOPOM
Y MATHUTHO-MapKEpPHOHN JOCKOM.
2. Cemunapckue 3ausatuga | Ayauropun 230C, 317C ocHalieHHbIE MarHUTHO-MapKEepHOH
JIOCKOM
3. Kypcosoe Aynutopuss 311C, ocHaileHHas KOMIBIOTEPHON TEXHHKOW C
MIPOEKTHUPOBAHUE MOJKJIIOUeHUEM K ceTu HTepHer
4. ['pynnioBsie Aynutopust 311C, ocHaleHHass KOMIBIOTEPHOW TEXHHUKOH €
(MHIUBHYaTEHBIC) MOJKIIIOUeHUEM K ceTu HTepHeT
KOHCYJbTAINU
5. Texymmuii  koHTpoJib, | Aynutopust 311C, ocHameHHass KOMIOBIOTEPHON TEXHUKOU C
MIPOMEKYTOUHAs MOAKIIOYeHHEM K ceTu MHTepHeT
aTTeCTalus
6. CaMocTrogTenbHas Aymutopusa 311C, ocHalieHHas KOMIBIOTEPHOM TEXHUKOU ¢
pabota BO3MOXKHOCTBIO  TOAKIIOYEHHsT K  cetn  «MHTepHEeTY,
IPOrpaMMOil  AKPaHHOTO YBEJIMYEHHUS U  00eCleYeHHbIN

JIOCTYTIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeIbHYIO
Cpe/ly YHUBEPCHUTETA.




