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PaGoyas mporpamMma IUCHUIUIMHEEL « DJIEKTPOHHbIE npubopsr CBU» 11 00yvarommxes
1o Hanpasnenuio noxrorosku 03.03.03 Paguodusuka (ITpoduins: Paguodusuka), cocTaBIeHa Ha
ocHoBauuu DefepaTbHOro TrOCYJapcTBEHHOr0 00pa3soBaTeNbHOrO — CTaHAapTa  BBICIICTO
obpasoBanuss — OakamaBpuaT IO HANpPABICHUIO TOATOTOBKH 03.03.03 Pammodusuka,
YTBEPXKIEHHOTO IPHKa30M MEHHCTEPCTBA HAyKW W BBICIICTO o6pazoBanus Poccuickoit
®eneparuu ot 7 asrycra 2020 1. Ne 912 (c u3Mm. 1 por.). ITopsiika OpraHu3aluy U OCYIIECTBIICHHS
06pa30BaTeNbHOM ACSITETBHOCTH 110 00pa3oBaTeIbHBIM IPOrpaMMaM BBICIICTO oGpasoBaHus —
nporpaMMam  GakanaBpuaTa, [pOrpaMMaM —CHEUaluTeTa, IporpaMmam MarucTparypshl,
YTBEP)KIEHHOTO INPHKa30M MUHHMCTEPCTBA HAyKH U BBICIICTO oOpasoBanus Poccuiickoit
®enepamun ot 06 ampers 2021 r. Ne 245 (c u3m. u JIOI.), B COOTBETCTBUM C yUEOHBIM ILTAHOM,
YTBEP)KICHHBIM Y UEHBIM COBETOM ®I'BOY BO «JlonI'V» mis Habopa 2024 roza.

Pa3zpaboTunk:

Cr. npenoaaBaTeiib %
kadenpsl paxuoGu3nKu B. B. JlonGeneHKoB
¥ HHYOKOMMYHHKAILIMOHHEIX TEXHOJIOTHH

PaGowast mporpaMva yTBEp)KIEHa Ha  3aCeIaHUH kadenpsl  paguoduUsMKU U

MH(POKOMMYHHKAIIMOHHBIX TEXHOIOTHH
IIpoTtoxkoi ot 26.03.2024 . Ne 16 .
B.B. Jlanninos

3aBeayromuii kaheapoi

COI'JTACOBAHO: A

2
U.0. nexaHa (pU3UKO-TEXHUUECKOro paKyipreTa %/ C.A. ®omeHnko
28.03.2024 . o

VyeGHO-METOIIUecKas KOMACCHS (PH3UKO-TEXHIIECKOTO (haKyIbTera

IIportoxon ot 27.03.2024 r. Ne 2 /

[Ipentenarens B. H. Kotenxko

PyKOBO/UTENH OCHOBHOH MPO(eCCHOHANBHOM

06pa3oBaTeNILHOI POrpaMMBI / % -3
JI-p TeX. HayK, Ipod. ’ 0@0} 8. JlaHunos

26.03.2024 r.



1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1.

TpeboBanust K npeaBapUTEIbLHON MOATOTOBKE 00YYAIOIIKXCS, MPEAIIECTBYIOIINE

H COIIYTCTBYHOIIHME NUCHUIIIMHBI, HA KOTOPBIX OCHOBBIBACTCA N3YUCHUEC HaHHOﬁi

JUCLUTIINHEBI.

«MaremaTnyecKuit
«PamnoTexHuueckue IENMM W CHTHAJBD),

aHaJlInu3», ((9JICKTpI/I‘-I€CTBO nu
((PaI[I/IOBJ'ICKTpOHI/IKa»,

MarHeTHU3M,
«ITonynpoBogHUKOBas U

du3nueckas 3MeKTpOHUKaY, «JInnuu nepenaun u rexuuka CBY», «nekrpoagunamuka CBY».

1.2.

HI/ICHI/IHHI/IHBI, KYpPCOBBIC pa6OTBI M IPAKTHUKH, OJI9 KOTOPBIX OCBOCHHUEC HaHHOﬁ

JTUCITUTUIMHBI HEOOXO0IMMO KaK MPE/IIIeCTBYIOMIEE:

JIMCUMIUIMHBL  MarucTpaTyphl,

a TaKXKXC MOXKET HCIOJb30BATECA IIpHU IIOAT'OTOBKE

BBIITYCKHOW KBaTH(PUKAMOHHOM pabOThI (B 3aBUCHMOCTH OT BEIOPAHHOM TEMBI pabOTHI).

2.1.

2. OIMMCAHUME JMCHUITJIMHBI

OOw1ast XxapakTepUCTHKA

HanmMeHoBaHue nmoka3aTens

3HaueHHE MOKa3aTes

Ha3zBanue 00pa3oBaTebHOM MPOrpaMMbl

03.03.03. Pagnoduzuka (Ilpoduis:
Paanodusuka)

y‘le6HBIM IIJITaHOM

udp 1 Ha3BaHUE B COOTBETCTBUU C

b1.B./IB.5.2 Dnexrponnsie npudopst CBU

YacTs 00pa3zoBaTeIbHON MPOrpaMMBbl

BapuartuBHast 4yacth: BEIOOp 00y4aromerocs

KommyecTBo 3a4eTHBIX CANHUI] / Bcero 4acos

2,5/90

2.2.  PacmpejeneHue 4acoB IO MeprojaM o0yueHus
OO1ee KOIMYECTBO YacOB
o
= CaMoCTOs-
dopma 2| @ 9
> | & | jekuu- | nabopa- | MpaKTH- | TENbHOH dopma
00y4eHus 2| 3 BCETO
S | OHHBIX | TOpHBIX | YeCKHX | pabOThI + KOHTPOJIS
KOHTPOJIb
Ounas 4 | 8 20 20 - 50 90 9K3aMeH

3. HEJIN JUCHUTIJIMHBI

ITpuobperenue cryneHtamu 3HaHui B obsactu CBY 31eKTpOHUKH, O3HAKOMIIEHHE C
¢u3NyeCKUMU OCHOBaMHU pPA0OTHl M MNPUHIUIAMH YCTPOHCTBA pPAa3JIMYHBIX JJIEKTPOHHBIX M
HOJYTIPOBOIHUKOBBIX mpubopos CBY,
[IapaMeTPOB U BAJKHEUIIINX CBOMCTB, ONPEICIAIONINX UX IPUMEHEHHE.

a TaKXC H3YYCHUC OCHOBHBIX XapaKTCPHUCTHK,

4. KOMHIETEHINH ObYYAIOINETI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMKATOPBI
N TINTAHUPYEMBIE PE3VIJIbTATBI ObBYUYEHU A

Komnereniumn WNHnukaTopsl PesynbTaThl 00yueHus

[IK-2. O6nanaer [MIK-2.2. O6namaer | I1K-2.2.1. 3HaeT TCOpPETUYECKHE  OCHOBBI
JIOCTAaTOYHBIMHU JIOCTaTOYHBIMHU JBUKEHMSI HOCUTENIEH 3apsoB B JIEKTPUUECKOM
3HAHUSIMU B 3HAHUSIMU B Y MarHUTHOM TIOJISIX.

obnacTtu o0nactu [1IK-2.2.2. YMeer aHamu3upoBaTh (PHU3NUECKUE
ANEKTPOHUKH, AIIEKTPOHUKH U MIPOLIECCHI, TPOUCXOASAIINE B DJIEKTPOBAKYYMHBIX
3IEKTPOHHOU texuuku CBY, Y TIONTYTIPOBOTHUKOBBIX IPUOOpax.

anmaparypsl, B ToM | HeoOxoaumble ipu | [1K-2.2.3.  [lomumaer npuHIUOBI  pabOTHI,
yucie CBY u NPOBEACHUU 0COOCHHOCTH KOHCTPYKLIHH, 3HAKOM c
ONTHYECKOTO Hay4HO- OCHOBHBIMH XapaKTEPUCTUKAMHU




JMarna3oHa, UCCJICIOBATENILCKUX | DJIGKTPOBAKYYMHBIX M MOJYIPOBOJHHUKOBBIX
AHTEHHO- pabot u npudopor CBY.
(UIEPHBIX CUCTEM, | DKCIIEPUMEHTOB TIO
HEOOXOIUMBIMHU poQuITIO
MIPY POBEICHUHT MOJITOTOBKH.
Hay4YHO-
HCCIIEI0BATEIBCKUX
pabot u
AKCIIEPUMEHTOB TI0
npouITIO
MTOJITOTOBKH.
5. [MTPOT'PAMMA JJUCHUTTIJIMHBI

HasBanue temnl

Kpatkoe cogepxanue TeMbl (BOIPOCHI TEMbI)

Paznen 1. Dnexrponnsie npubops CBY

1. BBenenue

1.1. Henp m 3amaum kypca. CBY nuana3oH U ero OCOOCHHOCTH.
Knaccudukanus npubdopo CBU. I[Ipumenenune mnpudopos CBY B
pa3IMYHBIX OO0JACTAX HAyKH W TEeXHUKHA. [IpoOiembl pa3BUTHS
anekTponnku CBY.

2. DNeKTpOBaKyyMHbIE
npubdopsr CBY

2.1. DnexktpoHHO-BakyymMHbIe mnpubopsl CBY, ux ocobeHHOCTH,
Kinaccudukanus, napamerpsl. OOmmMe BONPOCH B3aUMOJEHCTBUS
AJIEKTPOHOB C AJIEKTPOMArHUTHBIM MOJIEM B 3JIEKTPOHHO-BaKyyMHBIX
npubopax CBY.

2.2. [lpuHmnsl 0TOOpa SHEPTUU OT JIEKTPOHHOTO MOTOKA, MOHATHE
KOHBEKIIMOHHOT'O U HAaBEAEHHOTO TOKA. YTPABIEHHUE JIEKTPOHHBIMU
MOTOKAMHU TpPU [OMOLIM CKOPOCTHOW MOZAyisuuu. Mertomsl
npeoOpa3oBaHusl MOAYJSALIUM IO CKOPOCTH B MOJIYJSIUIO IO
IJIOTHOCTH.

3. ITpubopsl ¢
KpaTKOBPEMCHHBIM
B3auMoieiicteueM tuna O

3.1. VcrpoiicTBO, cxema BKJIIOYEHHUs, MNPUHLUUI JACHCTBUA
JIBYXpE€30HATOPHOTO  IPOJETHOTO  KIHUCTPOHA. Y CTPOUCTBO,
BKIJIIOUEHHUE, TPHUHIIUI JIEUCTBUSA, OCOOEHHOCTH OTPaKaTEIHHOTO
KJIMCTpOHA. IIpOCTpaHCTBEHHO-BPEMEHHBIE AHArpPAMMBbI JIBHKCHUS
JJIEKTPOHOB, 30HBI TEHEpaluu. B3anMoIeNCTBHE JIIEKTPOHOB C
ANEKTPUUYECKUM T0JeM. OJEKTPOHHAs TMEpecTpoiKa dYacTOThl B
OTPaKaTEIbHOM KIMCTPOHE

4. IIpubops! ¢
JUIATEbHBIM
B3auMoaercTeueM tuna O

4.1. Jlamner 6erymieii Bonnsl Tuna O (JIBBO); ux ycrpoiictBo, cxema
BKJIIOUEHUS, NpUHLUI JeiicTBus. IIpocTpaHCTBEHHO-BpEeMEHHBIE
JarpaMMBbl IBHKEHUS 3JIEKTPOHOB B I0JI€ O€TryIieil BOJHBL. Y CJIOBHE
¢azoBoro cuHXpoHN3Ma. KOHBEKIIMOHHBINA TOK IPU B3aUMOJIEHCTBUN
AIIEKTPOHHOIO MOTOKA C TMOoJieM Oerymiei BOJHBI. XapaKTepUCTUKU
JIBBO.

4.2. JTammnibl oOpatHo# BostHbl TUNa O (JIOBO): ux ycTpoiicTBo, cxema

BKIIIOUEHUS, TPUHIMUI JCHCTBHS, YCIOBUS CaMOBO30YXICHUS,
MOJIOKUTENbHAsT oOpaTHash CBsI3b, ODJICKTPOHHAS — TEPECTpPOMKa
Y4acTOTHI.

5. IlpuGopsr M - Tumna
(JIEBM, JIOBM)

5.1. JIBmeHue D>IEKTPOHOB B CKPELIEHHBIX JJIEKTPUYECKOM U
MarHUTHOM TMOJSAX. TpPaeKTOpUHM JABIKEHHs, YCIOBHS Ieperadyu
SHEPIUU JIEKTPOMATHUTHOMY TOJIO.

5.2. Jlammel 6eryuieii Boaasl Tunia M (JIEBM); ux yctpoiictBo, cxema
BKJIIOYEHHUs, NpUHIMI AelcTBUs. [IpocTpaHCTBEHHO-BPEMEHHBIE
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JUarpaMMbl IBFKEHUS JIEKTPOHOB B IOJIE€ OETyIIeil BOTHBL. Y CJIOBHE
¢dazoBoro cuHXpoHU3Ma. Xapakrepuctuku JIBBM.

5.3. Jlammbl obpatHoi Bosmubl THna M (JIOBM): ux yctpoiicTso,
cXeMa BKJIIOUYCHHS, IPUHLIUII IEHCTBUS, YCIOBUS CaMOBO30YXKICHNUS,
MOJIOKUTENbHAsE oOpaTHash CBsI3b, OJJICKTPOHHAsl IEpPeCcTpoiika
4aCTOTHI.

6. Ilpuboper M - Tuna
(MaruetpoH)

6.1. OcHoBHBIe THIIBI KOJIeOaHUi B MarHeTpoHe. CTaTHYeCKU PeKUM
paboThl LMIMHAPUYECKOIO MAarHeTpoHa CO CIUIOIIHBIM aHOOM.
[Tapabosia KpuTHYECKOrO pekuMa. MHOrope30HaTOPHBIM MarHETPOH.
CBolicTBa pE30HAHCHOW CHCTEMBl MAarHeTPOHHBIX T'€HEPATOPOB.
JluHaMUYecKHuid peXrM padOThl MHOTOPE30HATOPHOI'O MAarHETPOHA.
KIIJ] marnerpoHna.

7.  IlomynpoBOJIHUKOBBIE
npubdopsr CBY

7.1. Knaccudukanus, ocoOEHHOCTH, OO0JIACTH HCIIOJIb30BAHHUS.
TynnensHbld auoj. KadectBennas kaptuHa pabotsl. OcoOeHHOCTH
BAX. JlaBunHO-niponieTHBIE W p-i-n auoxabl. [IpuHIMI JIeHCTBUSL
OKBHUBAJICHTHBIE CXEMbl 00JACTH YMHOKEHHUs U oOnactu Aperda.
Xapakrepuctuku U obmactu ucnosb3oBanus JIIIJ. duonaer [Nanna.
KauectBennast kaptuHa paOotbl. [lapamerpsl. Pexxumbl pabGoThl
(momenHsbI#, ¢ ramenuem gomena, OHO3).

7.2. OcoOeHHOCTH OWIMONSIPHBIX TpaH3UCTOpOB auanazoHa CBUY.
YactoTHbIe OrpaHu4eHMs. MeTObl yIy4lIeHUs YACTOTHBIX CBOWCTB.
7.3. OcobGeHHOCTH MONEBBIX TpaH3ucTopoB nuanazoHa CBY. [lytu u
METO/JIbl YJIYYIIEHUs 4acTOTHBIX CBOMCTB I1T.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITIJIMHBI

6.1.

dopma o0yyeHus — ouHasi, Kypc — 4, cemectp — 8

HaumeHnoBanus pa3aenoB u TeM

KonnuectBo yacos

JIekir.

Jlab6op.

[Ipaxr.

CPC+K

Bcero

Paznen 1. Dnekrponnsle npudopst CBY

1. BBenenue

2

4

10

2. DnexTpoBakyyMHble mpudopsl CBY

2

6

3. IIpubops! ¢ KPaTKOBPEMEHHBIM
B3auMoieiictBueM tuna O

18

4. TIpuGopsl ¢ TUTETHLHBIM
B3auMoeiictsueM tuna O

14

5. [Mpubopsl M - Tuna (JIEBM, JIOBM)

9

6. [TpuGopsl M - Tuna (MarueTpoH)

6

7. IlonynpoBogHukoBbie nprudopst CBY

AN DN

8

15

27

NTOT'O 3A CEMECTP

20

20

0

50

90

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALIUN

7.1.  KoHTpoJsbHBIE BOIIPOCHI
Paznen 1

1. Ocob6ennoctu npubopoB CBY u ux MecTo B COBPEMEHHBIX TEXHOJOTUSAX U HAyUYHBIX

HUCCICIOBAaHUAX.

Xapakrepuctuka npudopoB O u M tuna.

H~own

JINTCIIbHBIM B3aHMOI[CfICTBHeM.

Kakue yactorsl oTHOCATCS k CBY nuana3ony.

Uem oTiinyaroTcst NpubOpsl ¢ KPATKOBPEMEHHBIM B3aUMOJIEHCTBUEM OT IPUOOPOB C
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o1

OcHOBHOI MaTeMaTH4yeCKUi anmnapat 3aekTpoHuku CBY.

6. HaBeneHHbII TOK 1 OCOOEHHOCTH €ro UCIOJIb30BAHUS B TEOPUH IEKTPOHHBIX PUOOPOB.

VYyer nponetaoro ¢ dekra.

Vcnonb30BaHue pe30HATOPOB U MX IKBUBAJIEHTHOE Mpe/icTaBleHue B alekTpoHuke CBY.

8. Moaynsauuu 3IeKTPOHHOTO IMOTOKA IO CKOPOCTH (JIMHEHHas Teopusi). I pynnupoBka
3JIEKTPOHHOI0 IIOTOKA B CBOOOTHOM IIPOCTPAHCTBE.

9. BuusHue 00beMHOrO0 3apsi/ia Ha MPoIecC TPYIITUPOBKY.

10. /IByXpe30HATOPHBIM YCHIUTEIBHBINA MTPOJICTHBIN KIUCTPOH.

11. OcHoBHBIE MTapaMeTPHI MPOJIETHOTO KIUCTPOHA: KOXPDUIIMEHT YCUIICHUS U CIIOCOOBI

12. ero yBenuueHwus, K, Harpy304Has XapakTepUCTHKA.

13. OcobenHocT paboTHI KIMCTPOHA B PEKUME T€HEPALIUH.

14. KnucTpoH — yMHOKHTEIb YaCTOTHI, €0 0COOEHHOCTH M 3P (HEKTHBHOCTD.

15. MHorope30HaTOpHBIE KIUCTPOHBI M KIIUCTPOHBI C pAaCTIpeIeICHHBIM B3aMMOICHCTBHEM.

16. I'pynnupoBKa 31€KTPOHOB B OTpa)kaTeIbHOM KIUCTpoHe. DnekTpoHHbIi KII/] 1 30Hb1
reHepaluy.

17. I'pynnupoBKa 31€KTPOHOB HEMOIYJIMPOBAHHOTO NTOTOKA B IIEPEMEHHOM I10JI€ CTOSTUEH
BOJTHBI.

18. I'pynnupoBKa 37I€KTPOHOB B OeryIieii BoJHE.

19. Ycumrens oopatHoii BostHBl — JIOBO. ['eneparopsl npsimoii u 006paTHO# BosHBI THTA O.

20. Cratuueckuii pesxuM paboThl LUIMHIPUYECKOro MarHeTpoHa. [lapabosia Kputruueckoro
pexuma.

21. MHOrope30HaTOPHBI MarHeTPOH.

22. JlnHaMHYECKUi pekuM paboThl MHOTOPE30HATOPHOTO MarHeTpona. KoakcuanbHbIi 1
oOpaleHHbI MarHeTPOHbI, 0COOEHHOCTH MCII0JIb30BaHUS PEIATUBUCTCKUX JIEKTPOHOB B
MarHeTpoHax.

23. Ilpunnun aeiictus u xapakrepuctuku JIOBM

24. TlpuHnmn neiictus u xapaktepuctuku JIBBM.

25. Knaccudukanus u o6nacti ucnoib3oBanus auoaos CBY.

26. TynnenwsHbIit muon. Ocodennoctn BAX.

27. JlaBuHHO-TIposieTHbIE quoAbl. [IpuHIMT HefcTBHs. XapaKTepUCTHKU U 00IaCTH
ucnonszoBanus JITI/I.

28. Jlnonel I'anna. [Tapametpsl. Pexxumbl paboThl (1OMeHHBIH, ¢ ramenuem nomeHa, OHO3).

29. OcobeHHOCTH OUTIONISIPHBIX TPAH3UCTOPOB nuara3ona CBY.

30. OcobenHocTH NOJAEBBIX TpaH3UCTOPOB AuanazoHa CBY. ITyTtu u MeTobl yaydieHus

4acTOTHBIX cBOMCTB I1T.

~

7.2.  OOpaser colepaHHus K3aMEHAIMOHHOTO Owiera (MPU HAIMYHM SK3aMeHa 10
JTUCITUATIIINHE)
JloHenknii rocy1apCTBEHHBIN YHUBEPCUTET
DU3NKO-TEXHUYECKOTO (pakynbTeTa
Kadenpa pagrnoduznku n tHHOKOMMYHUKAIIMOHHBIX TEXHOJIOTHI
IIporpamma Beicuiero obpasoBanusi  IIporpamma 6akanaBpuaTa

Hanpasnenne moaroToBku 03.03.03 Pagnodusuka
[Tpoduns moaroTOBKM Pamnodusuka

dopma 00yueHus Ounas

Cemectp Bocbmoit

Jucuunnmza OnextpoHHble npudopsr CBY

DK3aMeHaMOHHbIN OmiteT Ne 1

1. Xapakrepuctuka nmpuoopoB O u M tumna.
2. I'pynmupoBka 3J€KTPOHOB B OTpa)kaTelIbHOM KIHCTpoHE. DnekTpoHHbId KIIJ[ u 30HBI
TeHEepaluu.



3. TynnenwHbIN auoa. Ocodbennoctn BAX.

VYTBepkIeHO Ha 3aceqaHuu Kadeapbl paauoPu3MKH M HMH(POKOMMYHHUKAIMOHHBIX
TexHoJorui, mpotokoi Ne 14 ot 21.02.2024 r.

3aBenyromuii kadeapoit B.B. [lanuios
DK3aMeHaTop B.B. [lon6emenkoB
B cimyuae BeneHus ydeOHOro mporiecca ¢ MCHOJIb30BAaHUEM 3JICKTPOHHOTO OOYUYSHHS U

JUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH, cojep:kaHue Ouiiera MOMKET OTIMYaThCS OT
IIPUBEIEHHOTO.

8. PACIIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYYAIOUIMECA

OO0mas olleHKa 3HaHHWM OOYYaIOIIMXCS MO AUCHUIUIMHE MpoBoAuTcs mno 100-6amnbHoi
IIKajJe MCXONs M3 MaKCMMyMa, MPUBEIECHHOTO B Tabmuie Hrke. OpraHu3allOHHO-ydeOHas
paboTa B ayAUTOpUU OIICHUBAETCS HAa OCHOBE TAaKMX KPUTEPUEB KaK IMOCEIIAeMOCTb 3aHATHUH,
aKTUBHOCTh BO BpEMs NPOBEICHUS JICKIMOHHBIX M Ja0OpPaTOPHBIX 3aHATUN (ydacTHe B
00CyKJIEHUU TEKYIEro U MPOMIEHHOr0 MaTepHaa, perieHue 3a1ad 1 T.11.).

8.1. Cemectp 8

Howmepa paznenos Bunet pabot Makenmanproe
KOJIMYECTBO 0aJIJIOB

Opranu3zainoHHO-y4eOHast paboTa B Ay IMTOPUH B

1 CamocrosTenbHas pabora 10
JlaboparopHbie pabOTHI 35

NTOI'O 50
DK3aMeH 50
OOmuii UTOT 32 CeMecTp 100

CooTBeTcTBHE 0AJLIOB OIIEHKE

OreHKa 10 MATHOAIUIBHOM IIIKajIe
KomnunuectBo 6annoB "
s 100 ECTS | DOx3amen, nuddepeHnnpoBaHHbIN 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C XOpOIHo 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBJICTBOPUTEIIHEHO aaToHO
35-59 FX HE 3a4TEHO

0-34 = HEYJIOBJICTBOPHUTEIHLHO e 3a9TeHo

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VYueOHbie 3ausaTHs TpoBoasTcs B 4-m kopryce Joul'Y (1. lonenk, np. Tearpanbhsiid, 13).
Jlnist mpoBeieHus! IEKIIMOHHBIX U MPAKTUYECKUX 3aHATHI TpeOyeTcs ayAuToOpusi, 000pyA0BaHHAs
MEJIOBOM MM MapKepHOW IOCKOW, MyJIbTHUMEIUNHBIA MPOEKTOP U dKpaH, HOYTOYK, KOMILJIEKT
yueOHOll mebenu sl CTYIEHTOB, pabodee MecTO MpernojaBarensi, BbIXoA B VHTepHEeT —
MIPOBOIHON MM C Mcmonb3oBanueM Wi-Fi. J{ist mpoBemeHust 1ab0opaToOpHBIX 3aHATHI TpeOyeTcs
yueOHas maboparopusi, 000pyA0BaHHAs HEOOXOAUMBIM JTA00OPATOPHBIM 000PYIOBAHUEM.
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Jlis  caMOCTOSITENIbHOM pabOThl KCIIONIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hay4noli 6u0IMOTEeKH YHUBEPCUTETA U APYTUX SJIEKTPOHHBIX OMOIMOTEHYHBIX 0a3 TaHHBIX.

[Ipy w3ydYeHWHM JUCHUIUIMHBI MOTYT TMPUMEHSTCS DJIGKTPOHHOE OOy4YeHHE W
JMCTaHIIMOHHBIC 00pa30BaTEIbHBIC TEXHOJIOTHH.

[Tpu ucnonb30BaHUU TUCTAHIIMOHHOTO 00PA30BAHMSI OCYIIECTBISETCS TEKYIIHI KOHTPOJIb
3HaHUH OOYYAaIOUIMXCS Ha OCHOBE TECTUPOBAHHS M MPOBEPKH PE3yJHTATOB CAMOCTOSTEIHLHOU
paboTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas nmuTEpaTypa

1. DJEeKTPOHHBIE, KBAaHTOBBIE MPUOOPHI U MHUKPOIJIEKTPOHUKA: Yued. mocodue s
CTYJIEHTOB BY30B, 00y4aloIil. 1o crienuanbHOCTH "Paguo, panuosemianue u teneBuaeHue” u ap. /
1O. JI. bobpogckuii, C. A. Kopuunos, U. A. Kparuios u ap.; [lox pea. H. JI. ®enoposa. - M.:
Pamuo u cBsase, 2002. - 560 c.

2. [IImaTpko, A. A. DIEKTpPOHHKA CBEPXBBICOKMX 4acTOT: OCHOBBI Teopuu H Jal.
npakTukym / A. A. lllmateko, E. H. Ogapenko ; [Tox pen. A. A. llImaTtbko ; XapbK. Hall. YH-T UM.
B. H. Kapasuna. - Xapbskos: ®akr, 2003. - 248 c.

10.2. JlomonHUTENBHAS JIATEPATYPA

1. Tpy6eukos, J[. Y. Jlekunu no cBEpXBICOKOYACTOTHON SIEKTPOHUKE ISl PUIUKOB:
[B2T1.]. T. 1/ . . TpyGenxos, A. E. Xpamos. - M.: DUIMATIJIUT, 2005. - 496 c.
2. DNeKTpOHHBIE MPUOOPHI CBEPXBBICOKMX YacTOT: [Yueb. mocobue ajs By30B IO

cnenuanbHoCcTH "Pamnodusuka u snexrponuka'] / B. C. Anapymkesuy, H. I1. bBynaukosa, E. I1.
bouapos u np.; [lox pen. B. H. [lleBunka, M. A. I'puropbea. - 2-¢ uza. - Caparos: 1U3a-so Capar.
yH-Ta, 1980. - 416 c.

3. Jlesutckuii, C. M. BakyymHass u TBepnotenbHas snektpoHuka CBY : [Yuel.
nocoOue no cnenuaibHocTH "Pagnodusnka u anekrponuka'] / C. M. Jlesutckuii, C. B. Kormesasi.
- K.: Buma mix., 1986. - 271,[1] ¢

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Dy1ekTPpOHHO-0ubInoTeuHas cuctema Jloul'Y: caiit / ®I'BOY BO «loul'V». —

Honenk, 2016- . — URL: http://library.donnu.ru/ (mara obpamenus: 01.09.2023). — Pexum
noctyna: cBOOOIHBIN. — TeKCT: 3IeKTPOHHBIM.
2. JJekTpoHHbI Katajgor Hayunoii 6uGmuoreku [lonl'Y: pasgen caiita / Hb

Joul'Y. — Tekct: anextponnsiit / DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata obpamienus: 01.09.2023). — PexxuM ocTyna: HOUCK CBOOOTHBIM, SJIEKTPOHHBIE IOKYMEHTHI
— 115t monbk3oBatenen JJonl'y.

3. DaexTponHblii apxuB Jloul'Y: pa3aen caiita/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// OBC HouIl'V: caiit. — URL: http://repo.donnu.ru/ (mata obpamenus: 01.09.2023). — Pexum
JOCTYyTa: CBOOOIHBIH.

12. I[TPOT'PAMMHOE OBECITEYEHUE

1. Windows 7 PRO (kopnioparuBHas smmen3us JJoal'yY Ne 46484614)

2.  Microsoft Office (koprnopatusHas auuen3us Jorl'Y Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark 1st BRICIINX y4eOHBIX
3aBeJICHUN)

4. AmntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD mist cB0601HOTO IPOrpaMMHOTO 0OECTICYCHHUS).


http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/

