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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

KaHAuaaT GU3NKO-MaTeMaTHIeCKuX Hayk, lnonent, M3otoB A.B.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpto u3yueHUs AMCUMIUIMHBI SIBISETCS OCBOEHUE MPUHIIUIIOB MOCTPOCHUS
U paboTel dneKTpoHHBIX TpubopoB CBY W onTHYECKOro auama3oHOB IS
dbopmupoBaHusi 0a30BOM TOATOTOBKM CTYJEHTOB, HEOOXOAMMOM [JIsl YCIEIIHOTO
M3YYEeHHs] CHEIUATbHBIX AUCHUUIUIMH, ¥ TOCIEAYIOIIEr0 NMPUMEHEHHUS IMOJTYYSHHBIX
3HAHUU MPU PEIICHUU TPOU3BOACTBEHHBIX U HCCIIEI0BATENbCKUX 3a1ay.

1.2 3apauu u3dyyeHus JUCUMIJIMHBI

OCHOBHBIMM 33a4aMM U3yY€HUS JUCLUIUINHBI SBIISIOTCS:

- chopmupoBarh y CTyJEHTOB HEOOXOIWMBbIC 3HAHUS (PUINYECKUX OCHOB
SBIICHU W TPUHIMIIOB JEUCTBUS OCHOBHBIX DJIEKTPOHHBIX M KBAaHTOBBIX IMPHOOPOB,
UX YCTPOWCTBA, TMapaMeTpPOB M XapaKTEPUCTHK, CXEM BKIIOYEHUS HCTOYHUKOB
MUTaHUs, YCIOBUI O0e30macHON paboThl, YCIOBHBIX 0003HAYEHUH;

- HAyYUTh CTYJACHTOB HCIIOJIB30BaTh MOJYYCHHBIC 3HAHHS JISl MPABUIHLHOTO
BbIOOpa TIPUOOPOB, HAXOXKACHUS TAPaMETPOB MPUOOPOB MO WX XaAPAKTEPUCTUKAM U
OIpe/ieNICHHs BIUSHUS PEXKUMOB Ha TIapaMeTphl;

- oOecreynTh HaBbIKaMH pabOTBl ¢ mpuOOpaMH | anmaparypod  Jjs
WCCIICZIOBAHHS XapaKTEPUCTUK U M3MEPEHUS TTapaMeTPOB MPHUOOPOB.

1.3 IlepeueHb NmJIaHUPYeMbIX Ppe3yJbTATOB OOyYEeHUS MO JAUCUMILIMHE
(MOnyJIl0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH  OCBOCHMS
o0pa3oBaTeJIbHOI MPOrpamMMbl

KOJZI1 N HanmMmeHoBaHMe nHAnKaTopa 3aI'IJ'IaHI/IpOBaHHbIe pes3ynbTaTthbl OﬁyquVIﬂ no ancuuninnHe
AOOCTWXEeHNA KomneTeHunmn

OK-7: c1ioco0HOCTHI0 K CAMOOPTraHU3ALMH U CAMO0OPA30BAHUIO

I[IK-4: roTOBHOCTBIO y4aCTBOBATHh B MOIEPHU3AMH TPAHCIIOPTHOI' 0
PaaHu03JIeKTPOHHOI0 000py/10BaHK s, GOPMUPOBATH PEKOMEHIALMH 110 BHIOOPY U
3aMeHe ero 3JIeMEeHTOB U CHCTeM

I1IK-4: roTOBHOCTBIO (u3HYECKre OCHOBBI SBIICHUN M MIPUHIIHIT JEHCTBHUS
y4acTBOBATh B MOJICPHHU3AIHH OCHOBHBIX JICKTPOHHBIX U KBAHTOBBIX ITPHOOPOB, MX
TPaHCTIOPTHOTO YCTPOMCTBO, MapaMeTPhl U XapaKTePUCTUKH, CXEMbI
PaTUO3ICKTPOHHOTO BKJIFOUCHUST UICTOYHUKOB ITHUTAHHMSI, YCIIOBUS 0€30TTacCHOM
obopyaoBanusi, HopMHpOBaTH paboThI, YCIOBHBIE 0003HAUCHUS

PEKOMEH/TAITNH 110 BBIOOPY H WCIIOJIb30BaTh IMOJIYYCHHBIC 3HAHUS IS TPABUIIHBHOTO

3aMEHE €T0 AJIIEMEHTOB M CUCTEM | BBIOOpa MPHOOPOB, HAXOKACHUS MTapaMeTPOB MPHUOOPOB
0 X XapaKTEPUCTUKAM U OTIPECIICHUS BIUSHUS
PEXKUMOB Ha MapamMeTpbl

HaBBIKaMH pabOThI ¢ MPUOOPAMH | arTiapaTypou st
HCCIIE0BaHUS XapaKTEPUCTUK U U3MEPEHHUSI TapaMeTPOB
prOOpOB.

1.4 OcobOeHHOCTH peajiM3aluu AMCHUILINHBI
SI3BIK peann3anuy TUCUUIUIMHBL Pycckuil.

Jucturuinaa (Moayis) peanusyetcs: 6e3 npumenenus 20 u J1OT.




2. O0beM IMCHUILUIHHBI (MOIYJIs1)

e
Becero, | |
- 3a4C€THBIX
Bun yueGHOM paboThI R —
(akam.uac)
KonTakTHas pabora ¢ 1,5 (54)
npemnoxaBaTeseM:
3aHATHS JIEKIIMOHHOIO THITA 0,5 (18)
naboparopHbie paboThI 1 (36)
CamocrosiTesqibHas padora
1,5 (54)
obyyarommxes:
KypCOBOE MPOEKTHPOBAHKE
(KTT) Her
KypcoBas pabora (KP) Her




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

/o

Mopynu, Tembl (pa3esnbl) TUCITUATITHHBI

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
JCKLMOHHOTO
A Cemunaps! n/wn | JlaGoparopHsle paboTa, aK. yac.
[IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B tom B tom
Bceero yncrne B | Bceero yncrne B | Bcero | uucne B Bcero YHCIIE B
anocC anocC 3N0C 310C

1. BBegenue. JiekTpoBakyymMHbie npudopsl CBY.




1. Beenenue

Omnpenenenue NOHATHH 3nekTpoHHbIe Ipubopsl CBY 1
KBaHTOBBIE MPpUOOpPHI. OCOOCHHOCTH AHAra30HOB
CBEPXBBICOKHMX YaCTOT ¥ ONTUYECKOTO, UX POJIb B PA3BUTHH
paanodJIeKTpOHUKH. Kparkuii HCTOpUUECKUN 0YEPK
pa3BuTHs 31eKTpoHUKH CBY 1 KBaHTOBOM 3J1€KTPOHUKH.
OO6nactu mpuMeHeHHUs AIeKTPOHHBIX prudopoB CBY u
KBaHTOBBIX MprOopoB CBY u ontuyeckoro auanasoHoB.
3HaueHue Kypca Kak OJHOM 13 0a30BbIX TUCIUTIIINH
CHELUATBHOCTH, €T0 CBA3b C APYTUMHU AUCLUIIIIMHAMHU.
Oco0eHHOCTH YCTPOUCTBA AIEKTPOHHBIX MprbopoB CBY:
HEPa3phIBHOCTD AJIEKTPOHHON M KOJIEOATEIbHBIX CUCTEM,
HCIIOJIb30BAaHKE BPEMEHH IpOJIeTa 3JIeKTPOHOB. [IpuHiun
JUHAMUYECKOTO yIPAaBJICHUS JIEKTPOHHBIM IIOTOKOM.
['pynmupoBanue snekTpoHoB. Kiaccudukarys, napameTpsl
U XapaKTEePUCTUKH JIEKTPOHHBIX MpubopoB CBY.
Oco0eHHOCTH KOHCTPYKIIUA COBPEMEHHBIX
anekTpoBakyyMHbIXx CBY n1nonos, Tpuo10B ¥ TETPOJOB.
Bnusinue Ha ux paboTy BpeMeHU MpoJieTa IEKTPOHOB U
pacrpeielIeHHbIX PEaKTUBHOCTEM.




2. Knuctponst

JIByXpe30HATOPHBIN YCUIUTENbHBIN KIMCTPOH, €TO
CBOMCTBO, MOZYJISILIMSA 3JIEKTPOHHOTO IIOTOKA IO CKOPOCTH,
TPyIIIUPOBAHUE HIEKTPOHOB, IIPOCTPAHCTBEHHO-BPEMEHHAA
JarpaMMa, 3aKOH U3MEHEHUS IUNIOTHOCTH TOKA,
HHEPreTUYECKOE B3aAUMOJACUCTBUE DIIEKTPOHHBIX CIYCTKOB C
noJsieM pe3oHaropa. [lapameTpel 1 XapakTEpUCTHUKH.
HacTOTHO-YMHOXKUTEJIBHBIA KIIUCTPOH, €10 YCTPOUCTBO,
MPUHLIMI ACHCTBHS, TapamMeTpbl. MHOTOpE30HATOPHBIN
YCUJIMTEIIbHBIN KIIUCTPOH: YCTPOUCTBO, IPUHIUII JCHCTBUS,
0COOEHHOCTH IPYNIUPOBAHUS 3JIEKTPOHOB, BIUSHHUE
HaCTPOMKHU IIPOMEKYTOUYHBIX pe30HATOPOB. I1apameTpsl n
XapakTEPUCTHUKHU.

OTpaxarenbHbIi KIUCTPOH: YyCTPOUCTBO, IPUHIIUIL
JeHCcTBUS. Y CIIOBUSI CaMOBO30YKICHHUS, 30HBI TCHEPAITHH.
DJeKTpoHHas epecTpoiika yacToTbl. O6IacTH NPUMEHEHUS
KJINCTPOHOB.




3. Dnektponusie mpubopsl CBY tuna "O" ¢ nuTenbHBIM
B3alMOJICICTBHEM

[TpuHIIUTT TPYIITUPOBAHUS AIEKTPOHOB B TOJIe Oerymein
BOJIHBI, YCJIOBUS B3aUMOJIEUCTBHUS C 3JIEKTPOMArHUTHBIM
MOJIEM.

OCo0eHHOCTH U IPEUMYILECTBA TPUOOPOB C UIUTEIEHBIM
B3auMozeiicTBueM. HeoOXoaumMocTs yMeHbIIeHHs (a30BOM
ckopocTH BoJHBL. 3amemssitomue cuctemsl (3C). [lpunuun
3ameieHus1, BapuanThl KoHCTpyKiui 3C. [Tonstue o
MPOCTPAHCTBEHHBIX TAPMOHUKAX, IPSIMBIX U 0OpPaTHBIX
BOJIHAX. YacToTHAs qucrepcus.

YcrpoiicTBo ycunuTens Ha namiie oeryiieit BoaHsl (JIBB),
MPUHLIUI PabOThI, OCHOBHBIE MapaMETPhl U
xapakTepucTuku. O01acTH MPUMEHEHUS.

['eneparop Ha nmammne o6parHoit BosHbI (JIOB), ycTpolicTBo
Y TIPUHIUT ICUCTBUS. Y CIIOBUS CaMOBO30YKIEHUS, PEKUM
pEereHepaTUBHOTO YCUJICHUS, DJICKTPOHHAS TIEPECTPOrKa
yacToThl. [lapameTpsl u xapakrepuctuku. Odnactu
MIPUMEHEHUS.




4. Onexrponnsie mpubopsl CBY tuma "M"

JIBU>KEHME AJIEKTPOHOB B CKPEIICHHBIX OJHOPOIHBIX
ANEKTPUYECKOM U MarHUTHOM MOJISIX; Mapadoia
KPUTHUYECKOIO pekuma. B3anMoaencTBre 3J1eKTPOHOB ¢
HeogHOopoiHbIM CBY siekTpruecKuM noJieM: BIUsHUE
MOINIEPEYHOM U MTPOAOJIBHONU COCTABIISIOLIUX TOJISL.
DHEPreTUYecKoe B3auMOJICCTBUE AJIEKTPOHOB C BOJIHOM.
Jlammsl Oeryieit u oOpaTHO# BoHBI TUNIA M. Y CHIUTENh Ha
JIBB tuna M, ero ycTpoicTBO U NPUHIIUI ACHCTBHUS;
napameTpsl U XapakTePUCTHKH: KOA(PUIIMEHT YCUIICHUS,
moJioca pabo4mx 4acToT, 3NeKTpoHHbI KII], nrymsr,
aMILIUTyJHas XxapakrepucTtuka. I'eneparop Ha JIOB tuna M,
€ro yCTpOMCTBO, IPUHLIMI JACHUCTBHUS, YCIOBUS
CaMOBO30YX/IEHUS, TapaMeTPhl U XapaKTEPUCTUKU.
O6nactu npumenenus JIBB u JIOB Tuna M.
MHOrope30HaropHblii MarHETPOH, YCTPOMUCTBO U IIPUHLIUIL
JEeHCTBUS; BUABI KOJIeOaHU aHOTHOTO Os10Ka. CrieKTp
BHUJIOB KoJyieObanuii. Pa3nenenue BugoB KoJIeOaHUH.
OO6pazoBaHue 1 IBUKEHHUE FJIEKTPOHHBIX CIHIL. Y CIIOBUS
caMmoB030Yyx1eHus. [lapamMeTpbl U XapaKTePUCTUKH.
PasnoBuHOCTH MarHeTpoHOB. O61aCTH MPUMEHEHHS.

5. N3yuenune naboparopHOTo 000pyA0BaHUS

6. MccnenoBanue OTpaxaresIbHOTO KJIMCTPOHA

7. UccnenoBanue jgaMItbl 0OpaTHON BOJTHBI

8. UccrnenoBanre MHOTOPE30HATOPHOTO MarHETpOHa

el e el e ol I \O]

9. Beenenue. DnexrpoBakyyMHubie mprudopsr CBY.
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2. llorynpoBoaHukoBbie mpudopsl CBY.




1. [TonynpoBoaankoBsie mpudopsr CBY

Juon I'anna. DHepreTudeckas quarpaMma
MHOT'OJ0JIMHHOTO NOJynpoBogHuKa. [loneckopocTHas n
BOJIbTaMIIEpHask XapaKTEPUCTUKU. Y CJIOBUS (POPMHUPOBAHHS
JIOMEHA BBICOKOTO TOJIsT; (popMma Toka uepes mpuoop.
[Iponernsiit pesxxum. Ou3ndecKue IpoLecesl,
omnpezensonme padoTy aAuoaa [aHHa B Apyrux peskumMax.
Oco0eHHOCTH KOHCTPYKLUH reHeparopa Ha nuoje [anHa,
OCHOBHBI€ MapaMeTphbl, 00JIaCTH MPUMEHEHUSI.
JlaBunHO-1m1posietHbie Anosl (JITT), BapranTe nux
ycrporictBa. OcHoBHBIC puznyeckue mporeccs B JIIT/I:
JIABUHHOE pa3MHOKeHUe Hocutenel B 0asze. [lponeTHbrit
pexum JIITJI, ero oco6ennocTr. OCHOBHBIE ITapaMETPhI
JIIJ. IIpumeps! koHcTpyKUuii reneparopa JIII, o6nactu
IIPUMEHEHUS.

CpaBHUTEIBbHAS OLIEHKA PA3JIMYHBIX JIEKTPOHHBIX
npudopoB CBY. Kparkue cBeneHus o BHOBb
pazpabarbiBaeMbIX nprOopax. [lepcrekTUBbI pa3BUTHA
3MEeKTPOHHBIX pudbopos CBY.

2. UccnenoBanue reHeparopa Ha auonae ['aHna

10

3. [lonynpoBoaaukoBsie mpudopsr CBY.

14

3. KBanToBbIe IPUOOPHI.

10




1. ®usndeckue OCHOBBI PA0OTHI KBAHTOBBIX TPHUOOPOB
OcHoBHble cBeieHus. OnpeneneHue TEpMUHOB "KBaHTOBBIE
npubopsr", "nmazep", "mMazep" u np. Knaccudukarus
KBAaHTOBBIX ITPHOOPOB IO JHANa30HY YacToT, pabouemy
BEIIECTBY U JIPYTHM MpU3HaKaM. BaXXHOCTh OCBOCHHUS
PaIMOAIEKTPOHUKON ONTHYECKOTO JHAa30Ha BOJIH.
OcCHOBHBIE 0COOEHHOCTH M 00JIACTH IPUMEHEHUS
KBAaHTOBBIX ITPHOOPOB.

®u3nyecKkue OCHOBBI KBAHTOBBIX MTPHUOOPOB.

9HepreTquc1<He CIICKTPbI aTOMOB, MOJICKYJI XU TBCPABIX TCJI.

HopmanbHoe 1 Bo30yKIEHHOE COCTOSIHUE CUCTEMBI;
MIOHATHUE O CIIOHTAHHBIX IIEPEX0AAX U CIIOHTAaHHOM
u3Iy4eHuu. MeTacTabuiabHOE COCTOSTHUE, CPEAHEE BPEMs
KU3HH yacThll. [loHsTHE 00 MHIyIHPOBAaHHOM
(BBIHYIEHHOM) U3JIy4eHHMH U nornoiieHur. CooTHOLIEHHE
Onnureitna. [Tousatue 06 HHBEPCHOW HACEIIEHHOCTH, €€
XapakTEPUCTUKU: YHACIIO aKTUBHBIX YaCTHULI, TEMIIEpaTypa
nepexona. Meronbl co3faHus HHBEPCUU HACEIICHHOCTHU:
SHEPreTUYECKas HaKadyKa, METOJI COPTUPOBKH H JIp.;
HachlllleHne nepexoja. KBaHTOBOE ycuiIeHHE; peKUM
CaMOBO30YXICHUSI.

11




2. KBanTossie mpudopsr CBYU

Ocob6ennoctu kBautoBbIX CBY npubopos. KBantoBsiit
reHeparop Ha MOJIEKyJlaX aMMHaKa, €ro yCTPOUCTBO,
NPUHIMI JeHCTBUS, OCHOBHBIE TIAPAMETPBHI.
DNEeKTPOHHBIN mapaMarHuTHEIN pe3onanc (JI1P), cnexTpsr
OI1P B pyOuHE U Ipyrux TBEpAbIX Tenax. KBaHTOBbIE
napamarauTHbie ycunutenu (KITY): pesonaropabie
(“mpoxomHoro” u “orpaxarenbHoro” Tumnos), KITY
OeryIiei BOJHBI, UX YCTPOHUCTBO; OCOOEHHOCTH
PE30HATOPHBIX CUCTEM. AKTHBHBIEC BEIIECTBA,
ucnonb3yemsbie B KITY. [TapameTpbl n XxapakTepucTHKU
KITY.

KBaHTOBBIE CTaHAAPTHI YACTOTHI, X YCTPOUCTBO, OCHOBHbBIE
XapaKTePUCTUKH U TapaMeTpBhI.

3. KBanToBbIe MPHOOPHI ONITUYECKOTO JHANa30Ha
bnok-cxema onTHYecKOro KBaHTOBOTO reHeparopa (J1azepa).
Knaccudukanus. Ontuaeckuii pe3oHaTop, €ro yCTponucTBo,
TUIIBI KOJIEOaHMIA.

I'a30Bble nazeprl. [enunii-HeOHOBBIN (aTOMHBIN) Ja3ep, ero
YCTPOMCTBO U HEpPreTHIecKas AuarpaMma; MpUHIIHI
CO3/1aHUSI HTHBEPCHOM HAaCEIEHHOCTH; paboYue MepeXobl;
OCHOBHBIC TTapaMeTPbl. APrOHOBBIN (MOHHBIN) J1a3ep, €ro
YCTPOMCTBO, 3HEPreTUUECKas AUarpaMMa, OCHOBHBIE
napameTpsl. JIazep Ha Monekynax CO2, ero yCTpoucTBo,
OPUHIMI PabOTHI, TapaMeTPBhI.

CpaBHUTEIbHAS OLIEHKA KBAHTOBBIX MPUOOPOB PA3ITHMUHBIX
THUIIOB, 00JIACTH UX NPUMEHEHUs. [lepcreKTUBBI pa3BUTHSA
KBAaHTOBOM 3JICKTPOHUKH.

4. KBanTOBBIC TPUOOPHI.

12

Bcero

18

36

54
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBLIC U31aAHUA:

1. Copkun A.P., Canomaros [O.I1., Ucaenko JI.C. I3MeputenbHbie npuOopbl
CBUY. Ycrpoiictea CBY u antennsl: yueoHoe mocooue(KpacHospek: NI
KITY).

2. Annpyuiko JI. M., ®enopos H. /. DnekTpoHHBIE U KBaHTOBBIE TPUOOPHI

CBUY: yueOHUK /U1 BY30B M0 CIIEIHATHHOCTAM "MHOrOKaHAbHAs
AeKTpocBs3b", "Panuoces3p u paguosemanue” (Mocksa: Panuo u cBsi3b).

3. bepesun B.M., bypsk B.C., I'ytuaiit .M., Mapun B.I1. DnexkrpoHnbie
npubopsl CBY: yue6. mocoOue aist By30B 10 criell. "DIeKTpOHHbIE
npubopsl"(Mocksa: Beiciias mkoia).

4. ®enopos H.JI. Dnexrponnsie npudopsl CBY 1 kBaHTOBBIE TPUOOPHI:
Y4eOHUK ISl pAIMOTEXHUYECKHUX CIeluanbHoCcTel By30B(MocKBa:
ATtoMuzaar).

5. Hynua B. H. Dnexrponnsie n kBantoBsie npubopsl CBY: yueOnuk aiis
panuoTexH. cnell. By30B(MockBa: DHeprus).

6. N3otoB A.B. Dnexrponnsie npubopsl CBY 1 kBaHTOBBIE TPUOOPHI:
naboparopubiii npakTukyM(KpacHospck: COY).

7. N3otoB A. B., CepxanroB A. M., Bonomun A. C. DieKTpoHHbIE U

KkBaHTOBbIE TTprOOps CBY: 1a0. mpakTUKyM [AJIs1 CTYJIEHTOB CIIEIL.
160905.65, 200101.65, 210302.65, 210303.65 u Harp. 200100.62,
210300.62](Kpacnosipck: COV).

8. N3otoB A. B., CepxxantoB A. M., Bonomna A. C. DneKTpoHHbIE U
kBaHTOBBIE TTprOOPHI CBY: yue6.-meTo1. mocodue i caMOCTOST. paboThl
[1s1 ctynentoB cnetl. 160905.65, 200101.65, 210302.65, 210303.65 u Hanp.
200100.62, 210300.62](KpacHosipck: COY).

9. N3otoB A. B., CepxanroB A. M., Bonomun A. C. DieKTpoHHbIE U
kBaHTOBbIE TTpuOOpsl CBY: nal. mpakTukyM 11 cTyneHToB creil. 160905.65
"TexHuyeckas IKCIUTyaTalys TPaHCTIOPTHOTO Paauoo00pyIoBaHus ",
200101.65 "ITpubopoctpoenue", 210302.65 "Pagnorexnuka”, 210303.65
"BeiToBas paguosnexkrponnas ammaparypa”, 200100.62 "[Ipubopoctpoenue”,
210300.62 " Panuorexuuka"(Kpacnospck: COY).

10.  HM3ortoB A. B., CepxxantoB A. M., Bonomnn A. C. D1eKTpOHHBIE U
kBaHTOBbIE TTpuOOpsI CBY: y4eb.-MeTo/1. mocoOue Jyisi CaMOCTOSIT. PadOThI
cTtyaeHToB HanpasiaeHuit 160905.65 "TexHuueckas 3KCIuTyaTamus
TpaHcropTHOTO panuoodopyaoBanus”, 200101.65 "IIpudbopoctpoenue”,
210302.65 "Panuorexuuka", 210303.65 "beiToBas paano’neKTpoHHas
armmaparypa”, 200100.62 "TIpuGopoctpoenus", 210300.62
"Panunorexnuka"(Kpacuosipck: COY).

4.2 JIMueH3UOHHOEe ¥ CBOOOXHO pPacHpoCTpaHsieMoe MPOrpaMMHOe
obecrnieyeHune, B TOM YHCJIe 0Te4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHoe
olecnevyeHne, HA KOTOPOEe YHUBEPCUTET UMeeT JIMLEH3UI0, a TAK:Ke CBOOOTHO
DACNDOCTDaHsAeMOe IDOrDaMMHOe o0ecleyeHune):

1. Ne
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2. n/n Pa3paboTumk mporpammsI HazBanue mporpaMMHOTO
3.  mpoaykra

4, 1 orCAD orCAD

5. 2 labcenter-electronics Proteus

6. 3 Carl Burch Logisim

4.3 NutepHeT-pecypchl, BKIAWYAA NpodeccuoHATbHbIEe 0a3bl JaHHBIX
U UH(OPMaAIMOHHBIE CIIPABOYHbIE CUCTEMBbI:

1.  Hayunas 6ubmnorexa COVY http://bik.sfu-kras.ru/, pacnonararorias
CIIETYIOIIMMU HAYYHBIMU TICPUOAMYCCKIUMHU U3TaHUSIMU:

Amntennbl (COOpHUK cTareit).
3apyOexkHast pauodJIeKTPOHHKA.

I/ISMepI/ITeHbHaH TCXHHKA.

2
3
4
5.  H3obOperarens u parmoHATHA3aTOP.
6 MuxkpocucTemMHas TEXHUKA.

7 U3zsectust By30B. [IpubopocTpoenue.

8 N3Bectus By30B. Pannoduzuka.

9.  UsBectus By30B. PagnosnexTpoHuka.

10. U3BecTus By30B. DIEKTPOHHKA.

11. TIporpaMMHbIe IPOAYKTHI U CUCTEMBI.
12. PamuorexHuka.

13.  PanuoTexXHHMKA U AIEKTPOHMKA.

14. IlpuGopsl U TEXHUKA FIKCIIEPUMEHTA.

S ®@oH OLEHOYHBIX CPEJICTB

OneHoYHbIE CPEeICTBA HAXOIATCS B MPUIIOKEHUU K pabdodnM MporpamMMam
JUCIUILINH.

6 MartepuajbHO-TeXHMYECKasi 0a3a, He0OX0AMMAS IJIsl OCYLIECTBJICHMSI
00pa30BaTeJIbHOIO NMPoLEcca MO JUCHUILINHE (MOTYJII0)

Kimerpon — 1 mr.

Jlamna oOparHO# BOJMHBI — 1 mIT.

Maruerpos — | mr.

I'eneparop Ha nuoae ['anna — 1 mir.

Bartmerp — 4 mir.

Yactotomep — 4 miT.

W cTOYHMKY MUTaHUSI HU3KOBOJIBTHBIE — 4 IIT.

HMcTouyHMKY IMTaHUS BLICOKOBOJILTHBIEC — S IIIT.
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