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Paboyas nporpamma (axynbTaTHBHON JHCHMIUIMHBI «ABTOMATH3AIMS ¢uszuyeckoro
OKCNEPMMEHTA» COCTABIEHA HA OCHOBAHMM IPOTPAMMBI TOJATOTOBKH HAYYHBIX H HAY4HO-
IICZIaTOrHHeCKUX KaapoB B aclHMPaHType IO Hay4Hoii cnemuanbHoctd 1.3.6 Onrtuka (nanee —

IporpamMma aclupaHTyphl)

1. HEJIb M 3AJJAYY YYEBHOM JUCLUATLINHBI

[ensio u 3ajavaMu WM3y4YeHHs NMCHMIUIMHBI SBISETCS O3HAKOMJICHHE ACHHPAHTOB C
NPHHIMIAMHY ~ aBTOMATH3alMH  (pu3udeckoro oskcrepuMenta (ADD), NpHMEHSIEMBIMH B
TEXHHYECKOH (pu3KKe. ACTHPAHTBI JIOJKHBI IIOJIYYATh 3HAHMS OCHOB AaNNApaTHBIX M
NPOrpaMMHBIX CPEICTB, MPUMEHSEMBIX IIPH aBTOMAaTH3aLUH YKCICPHMEHTOB, ITO3HAKOMHUTECS C
COBPEMEHHBIMH METOJaMH Pa3pabOTKH M KOHCTPYHPOBAHHMS PaJHO3JIEKTPOHHON ammapaTyphl
(PDA) 1 co3nanus NpUKIJHOTO MPOrPaMMHOr0 obecrieueHns (pU3MYECKOro SKCIepHMenTa. B
npouecce 00yYeHHs acmUpaHThl NPHHMMAIOT AKTUBHOE Y4YacTHE B CO3JaHMM KOHKPETHOIR

CHCTEMEBI aBTOMATHU3allHU qJHSI/I'-IeCKOI‘O OKCIICpHMCHTA.

2. MECTO  JUCHUIIJIMHBI B  CTPYKTYPE INPOTPAMMBI
ACIIHPAHTYPBI

2.1. PaccmarpuBaemas NHCIHMIIIHHA BXOIHT B (DaKyJIbTaTHBHYIO YaCTh ITPOTPAMMBI
ACIUPAHTYPhl C IMEJIbI0 pacHIMpeHHs M YriayOJeHHs HAy4yHBIX M TNPHKIAJHBIX 3HAHMI
aCIIMPaHTOB M OPraHU3YeTCst 10 BHIOOPY M JKENAHUIO aClIHpaHTa.

2.2. Jlannas mporpamMma CTPOMTCSI Ha IIPEEMCTBEHHOCTH IIPOTPAMM B CHCTEME BBICILETO
obpasoBaHus U npeaHazHadena s acnupanToB PTH um. A.®. Hodde, npomreamux obydeHne
10 NMporpaMme MOATOTOBKH MariCTpOB, IPOCITYIIABHIHX COOTBETCTBYIOIIHE KYPChl H HMEIOMINX
10 HUM TIOJIOKUTENbHBIE OLIEHKH. OHA OCHOBBIBAETCA HA IOJOKEHHSIX, OTPAKEHHBIX B YUeOHBIX

nporpamMMax yKa3aHHBIX yPOBHEI.

3. TPEBOBAHUA K PE3YJIbTATAM OCBOEHUSI JUCHUTIJIUHBI

[To oxoHYaHHM M3yYEeHHUs] THCIUITTMHEL aCIIUPAHTBI JIOJIKHBI OYIyT:

3HATh:

- OCHOBHbIE MPHHLMIBI IIOCTPOGHHS CHCTEM aBTOMATH3alWH  (PH3HYECKOro
IKCIEPUMEHTA;

- OCHOBHBIE METOJbI Pa3pabOTKH M KOHCTPYHPOBAHHS PaJHOAIEKTPOHHON annaparypel,
IPE/ICTABIIAIONIEH annapaTHyrO YacTh CUCTEM aBTOMATH3AI[MH;

= OCHOBHEBIE METO/IbI pa3p360T1<H nporpaMMHOIO oOecrieyeHHs CHCTEM aBTOMAaTH3alllH,



YMeTh:

- pa3pabaTbiBaTh CTPYKTYpHBIE M (YHKUHOHAILHBIE CXeMbl CHCTEM aBTOMATH3AIlUH
KOHKPETHBIX (PM3HUECKHX IKCIIEPUMEHTOB;
- paspabarbiBaTh  OIEKTPHUYECKHE NPHHLMIKAIBHBIE CXEMBI  PaTHOICKTPOHHOIN

alfrapaTtypel, BXOISIIEH B COCTAB CHCTEMBI ABTOMATH3alluH,

- KOHCTPYHPOBAThk PaJHO3JICKTPOHHYH alIapaTtypy, BXOIAIIYHDO B COCTaB CUCTEMBI

AaBTOMAaTH3aLlHH,

- paspabaTelBaTh ~ NpOrpaMMHOE  OOeCHeYeHHE  CHCTEM,  O00eCleYHBAIOIIHX
ABTOMATH3aLMIO (PH3HYECKOTO IKCIIEPHMEHTA;

BJIAJ€Th OIIBITOM:

= CO3JJaHMA CHCTEM aBTOMaTH3alluu (I)H3I/I‘IGCKOI‘O OKCIIEpHMEHTA.

4. CTPYKTYPA U COAEP’)KAHUE YYEBHOM JJUCLUIIIHHBI

4.1. Pazoenvl oucyuniaunst u U0l 3AHAMIUIL
IlpuBonumas HuwKe Tabnuna TOKa3bIBaeT —paclpesieieHHe y4eOHOro BpeMeHH,

OTBOJMMOTO Ha OCBOCHHE OCHOBHBIX Pa3/ielloB Kypca, COTIacHO y4eOHOMY IUiaHy, Ha 2 romy

00y4eHHSI.

4.2. Pazoenvl OUCHUNIUHBI U 6UObI 3AHAMUIL

Bceero yueGHBIX
3aHATHH
(B yacax)

Haumenosanue pas3aciioB U TEM

paboTa

wo [Ipynoemkocts (B 3ET)
w [O6beM paboTsl (B yacax)
+ TeKIHH

wJ1ab. / npakt

o [caMocTOsTe b HAS

1 [KOHTPOJIB

Pa3zpnea 1. Benenue
Tema 1.1 Dtans! pazpaboTky cHCTEM aBTOMATH3ALUH

w
o)
=
wn
98]

(uznueckoro skcnepuMenTa (ADD).

Tema 1.2. Dransl pa3paboTKu paHO3TEKTPOHHOIM 35 |05 3
anmnapatypsl (PDA) u nporpaMmHoro obecrieueHus st

cucreM ADD.

Bcero no pazzneny 7 1 6
Pazgen 2. PAD chéMa u koaupoBaHusi HHGOPMALIHH C IETEKTOPOB.

Tema  2.1. VecrpoiictBa  cbéMa, YCHIIEHHUS W 6,5 10,5 6

(opMHpOBaHHS CHTHAJIOB C JIETEKTOPOB.

Tema 2.2. Metoasl aHaloroBoro npeoOpa3oBaHus] 6,5 | 0,5 6




CHTHAJIOB. 3aJ1a4M aMILUTHTYAHON CEeIeKIHH.

Tema 2.3. KommpoBaHse BpeMeHHOW M aMILTHTYIHOM

HH(pOPMAIIHH.

Tema 2.4. PAD nns nomyuenus npocTpaHCTBEHHOI
MH(DOPMAIHH € MO3HIIHOHHO-YYBCTBUTEIBHBIX
JETEKTOPOB.

Tema 2.5. PaspaboTka nndpoBsIX ycTpoicTB Ha
MHKpocXeMax THOKoH JToruku. OCHOBBI
NPOEKTHPOBaHMS LU POBBIX YCTPOMCTB B paMKax
nakera Quartus II.

Bcero no pazzueny

36

4

32

Pazgen 3. MaruncTpajibHO-MOIY/IbHbIE CHCTEMBI.

Tema 3.1. OcHOBBI TOCTPOEHHS MAarMCTpagbHO -
MOJYJIBHBIX CHCTeM. ABTOMaTH3MpOBaHHBIE pabound
CTAHLIUH.

7

1

Tema 3.2, Opranuzanmdss  OJHOKPEHTOBBIX  H
MHOTOKPEHTOBBIX cHcTeM. CHCTEMBI KOMaH/I.

Tema 3.3. Cucrems! Ha ymHuK ¢ DBM. Opranusans
IIOCIIEZIOBATENILHOIO M ITapajuleIbHOrO  HHTep(eiica
nepelau JaHHBIX.

Tema 3.4, PasButHe OIEKTPOHHBIX MOYJIBHBIX
MHKPONPOLIECCOPHBIX ~ CHUCTEM JUISL  aBTOMATH3allMH
¢busnyueckoro OKCIIEPHUMEHTA. IIpumenenue
MHKPOIPOLIECCOPOB B cHUcTeMaX cOopa M oOpaboTkH
HH(OPMAIHH.

Bceero no pazneny

28

24

Paznen 4. Koucrpyuposanue PAD.

Tema 4.1. TpeOoBaHus K KOHCTPYKIMH PDA s
(H3UYECKOro SKCIEPUMEHTA.

3,5

0,5

Tema 4.2. Co3naHue SJIEKTPOHHBIX CXEM H
TOMNOJIOTHH II€YaTHBIX IUIAT B CpeJie aBTOMAaTHUECKOIO
POEKTHPOBAHHS PA/IH03JIEKTPOHHBIX YCTPOHCTR.

35

0,5

Bcero no pazzneny

7

1

Pazpnen S. [Iporpammuoe oGecnedenne ADD.

Tema 5.1. Crpykrypa mnporpaMMHOro obecredyeHus
cucteMsl ADD o ympasienuto, cbopy u 00pabOTKH
JAHHBIX.

%

0,5

Tema 5.2. Cucrema KOMaHI 4YTEHHS, 3alHCH H
YIpaBJICHHS MOJYJIEH Ha MarucTpaau KpeHra.

3.5

0,5

Tema 5.3. Paszpabotka nporpammHoro obtecrnedyeHus
IUIs  Tepefadd  JIAHHBIX 110 TOCJIEI0BATEIBHOMY
uHTepdeiicy.

39

0,5

Tema 5.4. Paszpabortka nporpaMMHOro obecrneyeHusl
JUISl IIepe/ayl JAaHHBIX 110 NapaulelIsHOMY HHTepdeiicy.

3.5

0,5

Beero 1o pazzueny

14

12

Paznen 6. 3akiouenue.




Tema 6.1. Ilpumepsl aBTOMaTH3aMK (PHUIHUECKUX i) 1 6
dKcrepuMeHTOB B abopatopuax ®TU um. A.D.Modde,
[TUAAD um. B.I1.Koncrantunosa, PajueBoro HHCTUTYTA
uv. B XponmHa W apyrHX  HaydyHbIXA
UCCIICIOBATEIbCKMX ~ LEHTpaX, B TOM YHCIIE M
3apyOeKHbIX.

Tema 6.2. [IpencraBienne caMoCTOATETBHBIX 15 1 8
paspaboTok cuctem ADD.

Beero no pazzneny 16 2 14

Bceero no gucuuniauge 108 | 14 94 3a
ye

4.3. Coodeporcanue pazdenoe OUCHUNTUHBI.

Paspen 1. Beenenne.

OcHoBHbIE 3a7a4i Kypca. DTambl pa3pabOTKH CHCTEM aBTOMATH3alUM (DU3HYECKOTO
aKcrepuMenTa. [loHsTHE OJHOMapaMeTpHYECKHX H MHOIONApamMeTpHuecKHX cucTeM AMDD.
Otansl pazpabotku POA u nporpammuoro obecnedenus 1is cuctem ADD.

Pazgen 2. PAD cbéma n xoaupoBanusi HHYOPMALMH € 1€TEKTOPOB.

YcrpoiicTBa chéMa, yCHIEHHS M (POPMHPOBAHMS CHIHAJIOB C JETEKTOPOB. MeTossl
AHAJIOTOBOIO Mpeo0pa3oBaHMsl CHIHANOB. 3aJayd aMIUIMTYAHOH CeJeKIuH. YcTpoicTBa
BPEMEHHOH cenekuiu. Ycrpoicrsa cuera coObituit. KomupoBanue BpeMeHHOM W aMIIHTYIHOI
uHpopmanuu. PAD 118 monydeHHs NPOCTPAHCTBEHHONW HHQPOPMALHM ¢  MO3HI[MOHHO-
JYBCTBHTEJIBHBIX JETEKTOPOB.

Meroapl aBTOMaTHUECKOH CTAOMIIM3ALMM NapaMeTpPOB CIIEKTPOMETPHYECKHUX TPAKTOB.
Konuposanue uudopManuu B MHOTOAETEKTOPHBIX CHCTEMAaX. YCTpOHCTBA MPOMEKYTOYHOTO
XpaHeHus UHGOpManKH B aHanorosoii u nudposoit popme. PaspaborTka HH(POBBIX ycTpoiicTs
Ha MHKpOCXeMax ruOKoi jorukd. OCHOBBI NPOEKTHPOBAHHS HH(PPOBBIX YCTPOMCTB B paMKax
naketa Quartus II.

Pasgen 3. MarucrpajbHO-MOAY/IbHBIE CHCTEMBI.

OCHOBBI  IIOCTPOEHMSI  MArHCTPAIBHO-MOMYNBHBIX — CHCTEM. ABTOMATH3MPOBAHHbIE
paboune CTaHIIHH.

CranzapTsl Ha 2JIeKTpHYECKHE U MeXaHH4YeCKHe mapaMeTphbl cucteM. CHCTEMBI KOMaH/I.
Cucrema na muuMH ¢ DBM. OpraHusands OIHOKPEHTOBBIX M MHOTOKPEHTOBBIX CHCTEM.
Opranusanus napaulelsHOro M I0C/Ie[0BaTeIbHOr0 HHTep(eiica nepesaun naHHbIX. PasBuTHe
3néKTp0Hme MOJIYJIbHBIX MHKPOIPOIIECCOPHBIX CHUCTEM JUIs aBTOMaTH3alMH (DH3HUECKOTO
JKcnepuMeHTa. IIpuMeHeHre MUKpOIPOLIECCOPOB Ha Pa3HUHBIX YPOBHSIX B CHCTeMax cbopa u

00paboTkn HH(pOpPMAIHH.




Pasnen 4. Koncrpynposanue PAD.

TpeGoBannst x xoucTpykimu PDA s kocModusuueckoro skcrmepumenTta. CucTema
aBTOMATHYECKOI0 NPOEKTHPOBAHHUSA PaXHO3JIeKTPOHHBIX ycTpoiicts PCAD 2004. Cosnanmne
3NIEKTPOHHBIX cxeM. PaspaGoTka Tomosormu mewaTHsiX IuiaT. [10AroToBKa KOHCTPYKTOPCKOl
JOKyMEHTAIlHH.

Pazjen S. Ilporpammuoe oGecnievenue ADD.

Crpykrypa nporpaMmuoro obecneuenns cucremsl ADD, obecneynBaomas yipasieHie,
cbop u oOpaboTky janHpX. CucTeMa KOMaHJ YTCHHS, 3alMCH M YIpaBlIeHHs MOAyJeil Ha
MarucTpanu KpeiTa. Pa3paborka mporpaMmHOro obOecrieyeHHs Ui MepeJayd JAHHBIX O
II0CIIeI0OBATEIEHOMY H IlapajljieIbHOMY HHTepdeiicam.

Pazgen 6. 3akarouenne

Ilprmepsl aBroMaTH3alMH (PH3HYECKHX 3KCIEPUMEHTOB B jabopatopusx OTU um.
A.®.Nodde, IMTNAD um. B.I1.Koncrautunosa, PaaumeBoro uncrturyra uM. B.I. Xiomnuua u

KPYIHBIX MEXIAYHAPOAHBIX HAYYHO-HCCJIEJOBATEILCKHX LEeHTpax.

5. OBPA30OBATEJIBHBIE TEXHOJIOTHH

Texnomoruss mnpomecca oOydyeHHs 1O JUCHMIUIMHE «ABTOMAaTH3alMs (DH3MYECKOro
OKCIIEPUMEHTA» BKIIOYAET B ceOs cleayronye o0pazoBare/ibHble MEPOIIPHATHS:

a) ay/IMTOpHBIE 3aHATUS (JTEKLIHOHHO-CeMHHapcKas Gopma obyueHus);

0) camocTosTeNbHAS PadoTa CTYIEHTOB;

B) KOHTPOJIbHBIE MEPONPHATHS B TIPOIecce 00YUEHHS H 110 €ro OKOHYAHHUIO;

I) 3a4eT 110 OKOHYAHUU M3YUeHHS TUCIHIIIHHEL

AyIUTOpHEIE 3aHATHA IPOBOAATCS B HHTEPAKTHBHOM (OpPME ¢ HCIOJIB30BAHHEM
MYJIBTHMETHHHOr0 00€ECIIEUEeHNs M TEXHOJIOTHH IIPOOIEMHOro 00yYeHH .

[IpeseHTanny MO3BOJIAIOT KAYECTBEHHO HILIIOCTPUPOBATH NPAKTHUECKHE 3aHSTHS
cxemamu, (popMmysiaMu, YepTexxaMH, pucyHkamu. Kpome TOro, mpeseHTalnuH MO3BOISIOT YETKO
CTPYKTYPHUPOBATh MaTepuas 3aHATHSI.

DNIeKTPOHHAS TIpe3eHTAllMsl I03BOJSET OTOOPa3sHWTh NpOLECChl B JAWHAMHKE, YTO
yiaydliaeT BOCIPUATHE MaTepUaa.

CamocrosTenpHas paboTa OpraHU30BaHa B COOTBETCTBHH C TEXHOJIOTHEH MPo6IeMHOTo

00y4eHHs U Mpe/ronaraeT clieayromue GopMbl aKTHBHOCTH:

® camocrosfTensHas TNpopaboTKa  yueOHO-MpOOJIEMHBIX — 3ajay, BBIIOJNHAEMas C

NPHBJICUEHHEM OCHOBHOI U JIOTIOJTHUTEILHON JINTEPATYPHI;



® NOMCK HayYHO-TEXHHYECKON HHMOPMALMH B OTKPHITHIX HCTOYHHKAX C IEIbI0 aHAIHN3A

M BBISBIIEHHS €€ KIIFOUYEBBIX 0COOEHHOCTEH.

OCHOBHbIE aCTIEKTHI TPHMEHSEMON TEXHOJIOTHH POGIEMHOTO 00YYeHHS:

® mocraHoBKa I'lpO6H€MHBIX 3a1a4  OTBEYACT ICIsAM  OCBOCHHA  JIUCIMIIJIHHEI

«ABTOMaTH3a1Us (YU3MYECKOT0 IKCIEPHMEHTa» H (OPMHPYET HEOOXOMMBIE KOMICTEHIHH;

. peuIracMbIC HpO6J’IBMHI:Ie 3aJlail CTHMYJIHPYIOT I1I03HABATCIBHYH) eATENbHOCTH H

Hay4YHO-HCCIEI0BaTCIILCKYIO aKTHBHOCTD ACIIHPAHTOB.

6. OLEHOYHBIE CPEJACTBA [IJId TEKYWEIO KOHTPOJSI M
MMPOMEKYTOYHOM ATTECTALIUU

6.1. Texkymuii KoHTpoJIb

Texymuii KOHTpPOJL yCrEeBaeMOCTH, T.e. NPOBEPKA YCBOEHHsA yueGHOro MaTepHaia,
PETYJIAPHO OCYIIECTBIIACTCS Ha MPOTSHKEHUH ceMecTpa. TeKyluii KOHTPOJIb 3HaHHH acIHPaHTOB
OpraHM30BaH KaK BBICTYIJICHHE HAa CEMHHApax.

6.2. ITpomesxyTouHas aTrecTanus

IIpomexyTounas aTTecTallMs 3aBepllacT H3YYEHHE JUCIMIUIHHBI «ABTOMATH3ALMsI
(uzuueckoro sxcnepumentay. dopma aTTeCTAlMH - 32Y€T B MUCHMEHHOMN HiIH YCTHOIT dopMe.

6.2. IlepeyeHb KOHTPOJILHBIX BOIIPOCOB /IS 3a49€Ta

1. DTanel pa3paboTKK CHCTEM aBTOMATH3AIMH (PU3HUECKOTO SKCIIEPUMEHTA.

2. OHonapaMeTpHU4ecKie U MHOronapaMeTpudeckue cucteMmel ADD.

3. Oransl pazpabotku POA u nporpaMmHOro obecneuenus s cucteM ADD.

4. YerpolicTsa chéma, yenaeHus 1 HOPMHPOBAHHS CHTHAIOB ¢ JIETEKTOPOB.

5. MeTo/ip1 aHAIOTOBOTO NPeoOpa3oBaHKs CUIHAJIOB.

6. YcrpolicTBa BpeMEHHOM CeJIeKI[HH H YCTPOIicTBa cueTa COOBITHH.

7. KomupoBanue BpeMEHHOIT H aMIIMTY/IHOM HHpOpPMALIHH.

8. PAD jng moaydyeHHss INPOCTPAaHCTBEHHOHW HHGOPMAUMH €  IO3HIIHOHHO-
YYBCTBHTEIBHBIX JIETEKTOPOB.

9. ABToMaTHyecKas cTabMIN3alHs TapaMeTPOB CIIEKTPOMETPHIECKHX YCTAHOBOK.

10. Konupopanue HHGOpMAIMHA B MHOTOJIETEKTOPHBIX CHCTEMAX.

11. VerpolicTBa nMpoMeKyTOYHOr0 XpaHeHHS HHGOPMAIMK B AHAJIOrOBOH M HH(POBOI
(dopme.

12. PaspaboTka mU(POBEIX YCTPOHCTB HAa MHKpOCXeMax THOKOH JorukH. OCHOBEI
IIPOEKTHPOBaHH LIU(DPOBBIX YCTPOHCTB B paMkax nakera Quartus II.

13. MarucTpajibHO-MO/1yIbHBIE CHCTEMBI.



14. Opranunszanus nocies0BaTeIbHOTO H apalIelbHOrO MHTepdeiica nepeaun JaHHBIX
Ha KOMIIBIOTED.

15. TlpuMeHeHHe MHKPONPOIECCOPOB HAa YPOBHSX YHpaBICHHs TapameTpaMH, cbopa M
o6pabotku uadopmanuu. [IporpaMmmipoBanie MEKPOIIPOLECCOPOB.

16. Cpena aBTOMaTHYECKOTO IPOEKTHPOBAHHS PAIHOdIEKTPOHHEIX yeTpoiicTs. Co3anne
9JIEKTPOHHBIX cXeM. Pa3zpaboTka TOmosoriHy revyaTHeIX I1aT.

17. IlpuMepsl aBTOMAaTH3ALKHH (H3HYECKHX IKCIIEPUMEHTOB.

18. Crpykrypa nporpaMMHOTro obecrieueHus cucteMbl ADD.

7. YYHEBHO-METOIUYECKOE U MH®OPMAIIMOHHOE OBECIIEYEHUE
YYEBHOM JUCIHUIIINHBI

7.1. Ocnoenaa numepamypa

1. Tlesues, IO. ®. ApromMaTu3anus GpuU3nUecKoro 3KcnepuMenTa: Yueb. nocodue s
¢us. cnen. Byzos M.: Dneproaromusmar, 1986. — 367 ¢

2. Anexcanap Jlomatkun. P-CAD2004/ Caukr — IletepGypr. "BXB — Iletepbypr" -
2006. 545c.

3. AntonoB A.Il.  SI3pik ommcanus 1undpoBeIX  ycTpoiicte.  Altera HDL. — M. —
PagnoCodr. 2002. — 202c.

4. www/nuclphys.sinp.msu.ru/electronics/ITpoekt kadenpsr obuiel saepHOil (u3HKH

¢pusuueckoro daxynsrera MI'Y npu nomuepxke HUUSAD MLV,

7.2. lononinumensuan aumepamypa

1. Apxanrensckuit @. fI. CnpaBoynoe nocobue. M.: 000" Bunom-IIpecc". — 2004.-
1024c.

2. I1. A. Byteipun, T. A. Bacbkosckas, B. B. Kaparaes, C. B. Marepunkun
ABToMaTH3alus GU3NYECKUX MCCIIEIOBAHMI H SKCIIEPHMEHTA KOMITLIOTEPHBIE H3MEPEHHS U
BHPTYyaJibHblE MpUOOPEI Ha ocHoBe LabVIEW7 - JIMK mpecc. 2005. — 164 c.

3. boiiko B.M., I'yoxuit A.H. CxeMoTeXHHKa 3JIEKTPOHHBIX YCTPOICTB. AHAIOTOBBIE H
HUMITyJIbCHBIE yeTpoiicTBa. M.: "Paguocodt"— 2004. — 496¢.

4. Munees JI. U., XpomoBa JL.A. Apromaruzauus (HU3MYECKOTO OIKCIIEPUMEHTA B
1abopaTOPHOM INPAKTHKyMe. AJbMaHaX COBpeMEeHHOW Haykd W obpaszosanus, Ne 6 (25) 2009
1212,

7.3. Humepnem-pecypcul

OredecTBeHHbIE KYPHAJIBI:

1. M3BectHs By30B. MaTepHaiibl 2IeKTPOHHOH TEXHUKH

((http://met.misis.ru/index.php/jour;



2. KgpaHTOBasi 3JeKTPOHHMKA (http://www.quantum-electron.ru/pa.phtml?page=onlcont;

3. Mukpoonektponuxa (http://elibrary.ru/title_about.asp?id=7900;

OTeyecTBeHHBIE JKYPHAIIBI B IIepeBo/Ie:

1. Quantum Electronics (http:/iopscience.iop.org/1063-7818/;

2. Russian Microelectronics (http://link.springer.com/journal/1118;

HuocTpannbie KypHAIbI:

Advanced Electronic Materials
(http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%292199-160X: noctyn ¢ 2015 roza)

1. IEEJ Transactions on Electrical and Electronic Engineering
(http://onlinelibrary.wiley.com/journal/10.1002/%28ISSN%291931-4981;

2. Journal of Electronic Materials (http:/link.springer.com/journal/11664;

3. Microelectronic Engineering
(http://www.sciencedirect.com/science/journal/01679317:

4. Microelectronics Journal (http://www.sciencedirect.com/science/journal/00262692;

5. Microwave Journal (http://www.microwavejournal.com/publications/;

6. Nature Photonics (http://www.nature.com/nphoton/index.html;

7. Opto-Electronics Review (http://link.springer.com/journal/11772;

8. Progress in Quantum Electronics
(http://www.sciencedirect.com/science/journal/00796727;

9. Solid-State Electronics (http://www.sciencedirect.com/science/journal/00381101;

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
YYEBHOH JUCLUTIIAHBI

1. JlekumoHHas ayauTOPHS
MynbTUMeIHHHBIH IPOEKTOP
IlepcoHaBHEIH KOMIIBIOTED

KomnbroTepHsIii knace

o B O

YyeOnas 1a00paTOPHs U CTEH/IBI JUIS TPOBEICHUS MPAKTHYECKHX 3aHATHIA.
6. Hayunble naGopaTopuu, B KOTOPBIX HAXONATCA JEMCTBYIOUIHE CHCTEMBI

ABTOMAaTH3alHH pa3JIHYHBIX Cl)HSH'—IeCKHX OKCIIEpPHMEHTOB.
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