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PABOYASA MPOrPAMMA YYEBHON ANCUUNIINHBI
B1.B.[1B.05.02 ®yHKUMOHaNbHaA 3NeKTPOHUKa

1. Kog 1 HaumeHoBaHMe HanpaBneHUs NoAroToBKu/cneunanbLHOCTH:
03.03.03 Paduogu3suka

2. Npodunb nogroroBku/cneumanusayms:

Paduogbusuka u anekmpoHuUKa

3. KBanudukauums (cteneHb) BbINyCKHUKA: bakasasp

4. dopma obyUyeHuUA: oyHas

5. Kachegpa, oTBeyvaroLwan 3a peanmsaumio AUCUUNIINHDbI: 3/I€KMPOHUKU

6. CoctaButenu nporpammbli: KopoBueHko Mropb Cepreesuy, K.do.-M.H.
7. PexomeHpgoBaHa: HMC ®usunyeckoro cdakynbteTta, 20.05.2025, Ne 5

8. Yue6HbIN roa: 2028/2029 CemecTp(bl): 8



9. Llenu 1 3agaym y4eb6HOM ANCLUUNIINHDI:

OcHoBHOW

LUenbio  AUCLUMNIUHBI

ABNAETCA

O3HAaKOMUTb

CTydeHToB C  OCHOBHbIMU

HanpasneHnaMmm pas3BnTnA COBpeMeHHOIZ q)yHKLl,I/IOHaJ'IbHOIZ SNEKTPOHUKN, C(bOpMVIpOBaTb
HaBblKM HAQ OCHOBE OrlbiTa I'IpaKTVNeCKOIZ nesTenbHOCTN B obnactu pelweHna pasrimyHblX 3agad
pa,u,mocbmswkm C NOMOLLbIO yCTpOﬁCTB ONTO3NEKTPOHUKHN, aKyCTOOMNTUKU, aKyCTOIJTEKTPOHUKNA.

10. MecTo y4ye6HOM AncuMNNuHbI B cTpykType OOI:

OucumnnmHa oTHocuTca K ©asoBoMy UMKy M aABNAeTca 00s3aTenbHON  AUCLMNIIMHOM
BapuaTMBHOW YacTu. s ycrnewHoro OCBOEeHUss €€ TeOopeTUYEeCKon YacTu CTYOEHTbl OOMMKHbI
cB0oOOAHO BnafeTb annapaToM MaTeMaTU4eckoro aHanmsa, Teopun auddepeHumanbHbIX
ypaBHEHUN, 3HAaTb OCHOBbI 3AMEKTPOAMHAMUKN U ONTUKMW.

11. NMnaHupyembie pesynbTaTbl 00y4YeHMA No gucuunnuHe/Moaynio (3HaHUA, YMeHUs,
HaBbIKK), COOTHECEHHbIE C NNaHMpyeMbIMU pe3yfibTaTaMu 0OCBOeHUs1 obpasoBaTenbHOMN
nporpamMmbl (KOMNETEHLUUSAMU BbIMYCKHUKOB):

Kopn HaseaHue Koa(bl) WugukaTop(bl) MnaHnpyemble pesyrnbTaTbl 00y4eHUus
KOMMNeTeHLMN
MK-1 | CnocobeH MK-1.1 MpumeHsieT 3HaHnsa | 3HaTb: METOAbl MCCEeA0BaHWIN B pamKax
nposoanTb cbop, 0 MeTopax 06BbEeKTOB (PYHKLNOHANBHON 3MEKTPOHNKN
aHanms un nccrnegoBaHni, YmMeTb: NoNb30BaTbCs MeTo4amMu nomncka
006paboTKy Hay4HO- MeTogax Hay4YHOM MHOPMaLIMM Ha OCHOBE
TEeXHUYECKON CTPYKTYpUpOBaHUs knaccudpukaumm A.A. LWykn.
nHdopmauumm, €CTeCTBEHHO- Bnapgetb: MeTo4aMun aKCNepUMEHTamNbHbIX
Heobxogmmon ans Hay4HoW nccrnefoBaHuin 00bLEKTOB B paMKax
peLleHus nHdopmaumu, PYHKLMOHaNbHOW 3NEKTPOHUKN
npodeccuoHarnbHbI COBPEMEHHBIX
X 3aga4 KOHUEenuusx B
obnactn oumsunkn n
paanodn3nKn npu
peLueHnn
npodeccuoHarnbHbIX
3agay
MK-3 | CnocobeH MK-3.1 O6pabatbiBaeT 3HaTb: MeToabl 00paboTKM AaHHBIX
obpabatbiBaTh, NonyYeHHble 3KCMEepPMMEHTArbHbIX NCCNeaoBaHUN
aHanuaupoBaTb 1 pe3ynbTathbl YMeTb: NPUMEHATb Ha NPaKTUKe METOAbI
odhopMnsTb nccrnegoBaHu C 3KCnepyMeHTanbHbIX UccneaoBaHui onsa cbopa
pesynbTaThbl NCMNONb30BaHNEM OaHHbIX 00 0ObeKTax B paMkax
nccrnegoBaHni m CTaHOapPTHbIX PYHKLMOHaNbHOW 3NEKTPOHMKN.
pa3paboTok mMeTodoB (MeToauk) | BnapgeTb: MeTogammn 06paboTku AaHHbIX
3KCNepyMeHTarnbHbIX UCCneaoBaHnii 0ObEKTOB B
pamkax YHKLMOHANbHOW 3NEKTPOHUKM
MK-3.3 Odopmnsier 3HaTb: NpaBuna HanucaHusi Hay4YHo-
pesynbTathl TEXHMYECKOro 0T4YETa 06 3KCNepMMEHTarbHbIX
nabopaTopHOro NnNn | nccnegoBaHUNAX
KOMMbIOTEPHOrO YMeTb: NPUMEHATb Ha NPakTUKe METOAbI
3KCnepvMeHTa B aHanusa u npegcTaBneHus pesynbTaToB OaHHbIX
COOTBETCTBMM C 3KCNneprMeHTanbHbIX UCCcneaoBaHnii 06bEKTOB B
OEencTByOLWNMHN pamkax yHKLNOHANbHOW 311EKTPOHUKM.
TpeboBaHMAMM BnapeTb: MHCTpPYMeHTaMK NpeAcTaBneHnst
OaHHbIX 3KCMEPUMEHTAIbHbIX UCCreJoBaHNN
06BbEKTOB B pamkax yHKLMOHaNbHOWM
3NEKTPOHUKM
MK-4 | CnocobGeH MK-4.1 Bnaneet 3HaTb: OCHOBHbIE hmnsnyeckne NpUHUUNGI
NPUHUMaTbL dyHOaMeHTanbHbIM | paboTbl NpMBopPOB (PyHKLMOHANbHOM
yyacTve B N 3HAHNAMM 3MNEKTPOHUKM

pa3paboTke n

dM3MYEeCKMX OCHOB

YMeTb: CTPOUTb MHTEpNpeTaumm NoslyYeHHbIX




nccnenoBaHuax, a

n NpuHUMNoB OaHHbIX Ha OCHOBE Cbl/l3|/|‘-leCKI/IX npuHUMNOB

TaKkke PYHKUNOHNPOBaHUSA | paboTbl NpMbBopPOB hyHKLMOHANbHOM
3KCnIyaTMpoBaTh PaaVO3MEKTPOHHBIX | SMEKTPOHUKM
pPaano3NEKTPOHHBI npubopos n cuctem | BnapeTb: MeTogamy aHanmnsa NonyyYeHHbIX
€ nNpmbopbl 1 OaHHbIX HA OCHOBE (PM3NYECKNX MPUHLUMOB
CUCTEMBI paboTbl NpubopoB yHKLMOHANBHON
pasnmn4Horo 9NEKTPOHUKM
HasHayeHus MMK-4.13 | NoHnmaeT 3HaTb: OCHOBHbIE XapaKTepPUCTUKM
NpVHUMMBLI paboTbl U | 3MepuTenbHbIX NPUOOPOB ANs UccrnegoBaHUn B
MeToAabl obnactn pyHKLMOHANBHOW 3NEKTPOHUKN
akcnnyaTauum YMeTb: NPpUMEHATb uamepuTensHble Npnbopsbl
COBpPEMEHHOM Ansi uccnegoBaHuin B obnactu yHKUMOHANbHOWM
pagnoO3NEKTPOHHOM | ANTEKTPOHUKN
annapartypbl 1 BnapeTtb: MeTogaMu nsamepeHun B obnactu
obopygoBaHus PYHKLMOHANbHOW 3MNEKTPOHUKM

12. O6beM gncuunnuHbl B 3a4eTHbIX eaguHulax/yac. — 3/108.

dopma NpoMexXyTOYHOW aTTecTaumm. 3aJem.

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyooemMKoCTb
Mo cemecTpam
Bug y4ebHon paboTbl Beero NQq.cemeci.T,[za Ni.cemecIF)Ba
dopme dopme
11 [N
AyOuTOpHbIE 3aHATUSA 40 40
nexkuun 20 20
B TOM 4ymCne: npakTuyeckue
nabopaTopHble 20 20
CamocTtosTensHas pabora 68 68
B TOM umncne: kypcosas paborta
(npoekKT)
dopma NpoMexXyToYHOW aTTecTaumm
(3k3ameH —  4ac.)
WToro: 108 108

13.1. CopepxaHue UCLUNIIUHbI

Ne n/n

HanmeHoBaHue pa3gena
ONCUUNIUHbI

CopepxaHve pasgena auCcunninHbl

Peanusauus
pasgena
ANCUWMINHBI C
NMOMOLLbIO
OHnamnH-Kypca,
QYMK *

1. Nekuun

1.1 MecTo (pyHKLIMOHaNLHOM
3MNEKTPOHUKM B
COBPEMEHHOMN
pagnodunsmke.

CoBpeMeHHast TEXHONOMMS U3roTOBIEHUS
NonynpoOBOAHMKOBbIX NPMBOPOB CXEMOTEXHUYECKOM
MUKPO- 1 HaHO3NEKTPOHMKM. MNpobnembl COBpEMEHHO
3NEeKTPOHMKK. MoHATNE AMHAMUYECKON
HEeOaHOPOAHOCTH

1.2 DyHKLMOHanNbHas
nonynpoBOAHMKOBAS
3NEKTPOHUKA

Odpekt TaHHa. [Mpubopbl € 3apsgoBOW  CBA3LIO.
YcTponctea YHKUMOHANbLHOW  MOMNynpoOBOLHUKOBOW
anekTpoHukn. NeHepaTopbl CBY Ha ocHoBe adhdhekTa
MaHHa. Ycunutenu CBY Ha ocHoBe achdekTa MaHHa.

1.3 DyHKLMOHanNbHas
AnanekTpuyeckas
9MNEeKTPOHUKa

MpuHuMnbl  paboTbl  MPUMOOPOB  AMINEKTPUYECKOWN
ANEKTPOHUKN. Mcnonb3oBaHME OCHOBHbLIX YCTPOWCTB U

HanpaefieHus pa3BuUTUs ON3NEKTPUYECKON




QNEKTPOHUKN

14

q)yH KUMOHanbHadA
MarHUTO3NEKTPOHUKa

MpuHuunbl paboTbl NPMOOPOB MarHUTOINEKTPOHMUKN.
Mcnonb3oBaHne OCHOBHbIX YCTPOWCTB M HamnpaBreHus
pPasBUTUSE MarHUTO3IEKTPOHMKM

15

OI'ITOSJ'IEKTpOH MKa

dnsnka SABNEHUM ONTOINEKTPOHHBLIX 3APPEKTOB B
TBEpAbIX Temnax. VIHXeKUMOoHHasi JIOMUHECLEHUNS.
MpeanpobonHaa  noMUHecueHuusa.  BosbyxaeHue
nepemMeHHbIM HanpshKeHnemMm. CeeToamogbl "
nasepHble guodbl — reHepaTopbl  AMHAMMWUYECKUX
HEOOHOPOAHOCTEN OMTO3NEKTPOHMKU. CBeToamoabl.
JlazepHble guogpl. BonokoHHo-onTMYeckne NUHUK
cBasn. dotogetekTopbl. YCTpoOMCTBA NamATM B
ONTO3NEKTPOHMKE. OnTunyeckas obpaboTtka
WMHpopmaLnm B OMTO3NEKTPOHUKE. OnTpOoHbI.
OnTuuyeckme TpaHcnapaHTtbl. [lepcnekTuBbl pasBUTUSA
ONTO3MEKTPOHUKM

1.6

MarnutoonTtuka

Oddpekt Papapgess. Oddekt  KoTTtoHa-MyToHa.
Odbekt  Keppa.  YcTponctBa ~ MarHMTOOMTUKM.
Mogynsitopbl cBeTa. MarHUTOONTMYECKUIA MOZYNATOP
nasepHoro mnanyyexus. dednekropbl. 3anomuHatoLwme
YCTPOWCTBA HA MarHUTOONTUYECKMX AUCKAX.

1.7

AKYCTO31eKTPOHMKa

CornacoBaHHble unbTpbl Ha MAB. KoHBonbBepbl Ha
MAB. 3anomuHaowme koppensTopbl Ha MAB.

1.8

AkycToonTuka

MpuHUMNbI aKyCTOONTUYECKON 06paboTku
paguocurHanos.  AKYCTOOMTUYECKWe — aHanuaaTopbl
cnekTpa

1.9

MonekynsapHas
SMNeKTpOHUKa

MpuHumMnbl  paboTbl  MpMBOPOB  MOMEKYNSAPHOM
3MNEKTPOHUKK. VIcnonb3oBaHWe OCHOBHbLIX YCTPOWCTB U
HanpaBneHUs pasBUTUS MOJEKYNSIPHOWN 3NEKTPOHUKMN.

1.10

KproanekTpoHuka

MpuHuMnbl  paboTbl  MPUBOPOB  KPUOINEKTPOHUKN.
Mcnonb3oBaHue OCHOBHLIX YCTPOWCTB U HanpasneHus
pPasBUTUS KPUOINEKTPOHMKM.

111

OcCHOBHbIe TEHOEHLMMN
pa3BuTUS 1 Hanbonee
NepcrneKkTUBHbIE TEXHOTOMUK
COBpPEMEHHOMN
dYyHKUNOHaNbHON
3NEKTPOHUKM

MepcnekTuBHbIE pasgensbl dyHKUMOHaNLHOM
SMNEKTPOHUKW,  OCHOBHblE  MPUHUUMNbLI  OENCTBUSA
npnbopoB. OCHOBHble TEHOEHLMU Pas3BUTUSA Hay4HbIX
ncecrnegoBaHuin B obnactu dPYHKLNOHANLHON
3MNEKTPOHUKM.

2. NpakTn4yeckme 3aHATUA

3. llabopaTopHble 3aHATUSA

3.1

IOvopg NaHHa

OddekT MaHHa.

3.2

MarHuTomsirkue mMaTtepuanbl

Vcnonb3oBaHne OCHOBHbIX yCTpOVICTB N HanpasleHuna
Pa3BUTUA MarHUTOIJTIEKTPOHUKN

3.3

AKyCTOONTUYECKUI
Aednekrop

MpuHUMNbI aKyCTOONTUYECKOMN o6paboTkm
paguocurHanoB.  AKyCTOOMTMYECKME — aHanu3aTopbl
cnekTpa

3.4

PunbTpa Ha NAB

CornacoBaHHble dunbTpbl Ha [AB.

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

Buabl 3aHATUN (4acoB)

HanmeHoBaHune TemMbl

(pasgena) aucumnnuHbl | Jlekuumn | MNpaktuyeckne | JlaGopaTopHble

pabota

CamocTosaTensHas

Bcero

1.

MecTo (pyHKLIMOHaNLHOM
3NEKTPOHUKN B
COBPEMEHHOMN
paguodumsmke.

®PyHKUMOHaNbHas
nonynpoBOAHMKOBasA
SMEeKTPOHUKa

13

dyHKUMOHanbHas
AvanekTpuyeckas
3MNEeKTPOHMKA




4. dyHKUMOHanNbHas 2 0 5 2 4
MarHUTO3NEKTPOHMKA
5. OnTo3NeKTPoHUKa 2 0 0 10 12
6. MarHutoonTuka 2 0 0 2 4
7. AKyCTOANEKTPOHMKa 2 0 5 5 12
8. AkycToonTuka 2 0 5 5 12
9. MonekynspHas > 0 0 > 4
ANEKTPOHMKA
10. | KpnoanekTpoHuKka 2 0 0 2 4
11. | OcHoBHble TEHAEHUMUMU
pasBuTUS N Hambornee
nepcnekTuBHbIE
TEXHOIornu 1 0 0 26 27
COBpPEMEHHOMN
hyHKLMOHANLHON
ANEKTPOHUKN
UToro: 20 0 20 68 108

14. MeTogn4yeckne ykasaHusa Ans ob6yvaroLwmxcsi N0 OCBOEHUIO AUCLUNIIUHDI

[nsa ycnewwHoro ocBOeHUs AUCUMNNMNHBI Heobxoanma perynsipHas u nnaHomepHas paboTa ¢ KOHCNEKTOM NeKUni n
nuTepaTtypon.

[Mocne oKOHYaHUS NEKUMM HY>KHO MPOoCMaTpMBaTL KOHCMNEKT Ars ONpeAerneHns maTepuana, Bbi3biBatoLLEro
3aTpyaHeHus ans noHmmManums. lNocne atoro cnegyet o6paTUTbLCHA K PpEKOMEHOYEMOW B HAaCTOSALLEN NporpaMme
nuTepatype ¢ uenbto yrnybneHHoro ndyyexHums npobnemHoro sonpoca. B obuwem cnyyae paboTa nuilb ¢ 0gHUM
nuTepaTypHbIM UCTOYHUKOM YacTO ABNSAETCH HEAOCTATOMHOM ANSA NOMHOr0 NOHNMaHWs, MO3TOMY Heobxoanmo
npocmaTtpmBaTb HECKONbKO MCTOYHMKOB ANs BblIOOpa TOro, KOTopbln Hanboree NofHO 1 AOCTYMHO OcBeLuaeT
nsyyaembln matepuan. B cnyyae ecnv npobrnemMel ¢ NOHUMaHMEM ocTanmcb, Heobxoanmo obpaTUTbCS K
npenogasaTtento Ha bnwxanlien nekummn ¢ 3apaHee chopMynMpoBaHHLIMIU BONPOCaMM.

[nsa ycnewHoro oCBOEHUs NEKLMOHHOTO Kypca peKOMEHAYETCS perynsipHO NOBTOPSATb U3YYEHHbIW MaTepuarn.

CamocTosaTensHas paboTta CTyaeHTOB cnocobcTBYeT rnybokoMy yCBOEHUSA y4ebHOro Mmatepuana u passuTtuio
HaBbIKkOB camoobpa3soBaHus. CamocTosiTernbHas paboTta npegnonaraeT cneayoLwme cocTaBnaowme:

* paboTa c TekcTaMu: y4yeGHMKaMu, CpaBoOYHUKaMM, AOMONHUTENIbHON NUTepaTypoi, a Takke NpopaboTka
KOHCMNEKTOB NEeKLUIA;

* paboTa Hag TeMaMu Ansi CaMOCTOSTENIbHOMO U3YYeHUs;
* yyacTue B paboTe CTygeHYeCcKMX HaydHbIX KOHpepeHUniA, onuMnunag,;
* MOAroTOBKa 3a4eTy.

Kpome nutepaTypbl U3 OCHOBHOIO CMMCKa PEKOMEHAYETCS CAMOCTOSITENBHO UCMONb30BaTb AOMOMHUTENBHYIO.
HesaBucumo ot Bnaa y4ebHuka, pabota ¢ HUM JOIDKHA NPOMCXOOMTb B TeYEHME BCEro cemectpa. A ekTnBHeEE
paboTaTtb ¢ y4ebHUKOM He nocre, a nepep, Nekunen.

B npouecce camocTosTensHo paboThl crieqyeT 3aHUMaTh aKTUBHYIO NMO3ULIMIO U NOSIb30BATLCS HE TOMNBKO
PEeKOMEH0BaHHO NUTepaTypol, HO U CAMOCTOSITENBHO HAaWOEHHLIMU UCTOYHMKaMW. Mpy U3y4eHUn AUCUMNIIUHDI
peKoMeHOyeTCsl UCMONb30BaTb BO3MOXHOCTM CETU MHTEPHET AN NonyyYeHUsl AoMNONHUTENbHON MHAopMaLUK Mo
paccmaTtprBaeMoin TeMe.

anI Mncnosib3oBaHM ANCTAHUMOHHbIX 06pa3OBaTeJ'IbeIX TEXHOMOMNIA U ANEKTPOHHOro o6yquM;| BbIMOJTHATb
BCE yKa3aHuA rlperlop,aBaTenePl, BOBpEMA NOAKNKYaTbCA K OHMNaNH-3aHATUAM, OTBETCTBEHHO NMOAXOANTb K
BbINOJTHEHMIO 3aaHWI ANt CAMOCTOATENbHOM pa60TbI.

15. NepeyeHb OCHOBHOW M AOMOJIHUTENILHOM NUTEPaTYpPbl, PECYPCOB UHTEPHET,
Heo6XxoANMbIX ANSA OCBOEHUA AUCLMUNIUHDI

a) ocHOBHas nuteparTypa:




Ne n/n | IcTOYHWMK

1. | Wyka A.A. DnekTpoHUKa YeTBEepPTOro NokoneHns — oyHKUMOHanNbHas anekTpoHuka? // Hosoctu
MukpoanektpoHukn. 1999. URL: http://chipnews.gaw.ru/html.cgi/arhiv_i/99 04/stat-51.htm (gata
obpawenus: 30.Monb.2014).

2. | Xopakockun K. MNMpocoumnBlumicsa cnang Intel ykassiBaet Ha 10-Hm Texnpouecc B 2018 rogy // 3D News.
2011. URL: http://www.3dnews.ru/news/646765 (gata obpawenus: 30.Monb.2014).

3. | Xopakosckuit K. UMC npucoeguHutcs k IBM B paspaboTke 10-HMm Texnpouecca // 3D News. 2013. URL:
http://www.3dnews.ru/news/646765 (gata o6pauwierus: 30.Monb.2014).

4. | domnuér B. HoBbIV cTpaTernyeckuin nnaH pasBuTtnsa nNonynpoBoAHMKoBbIX TexHornorun (ITRS) // Bpems
anekTpoHukn. 2014. URL: http://www.russianelectronics.ru/leader-r/review/doc/58377/ (nata obpaleHus:
30.Monb.2014).

5. | Wikimedia Foundation, Inc. M3C // Wikipedia. 2014. URL: https://ru.wikipedia.org/wiki/lN3C (gata
obpaweHns: 05.CeHTabpb.2014).

6. | THG P. Kak nsrotaBnmeatotca npoueccopsl Intel: uctopusa B kaptuHkax // tom's HARDWARE. 2009. URL:
http://www.thg.ru/cpu/cpu_proizvodstvo/onepage.html (gata o6pawerus: 02.CeHTabpb.2014).

7. | IntelPR. Making of a Chip: 32nm High-K Metal Gate Process Technology // Intel Inc. 2013. URL:
http://newsroom.intel.com/docs/DOC-2476# (gata obpawieHus: 02.CeHta6pb.2014).

8. | HayuHo-obpasoBatenbHbin NpoekT "flasepHbin noptan”. MNpruemMHUKN N3nyyYyeHns Ha OCHOBE BHYTPEHHEro
doToachbdekra // Laser. 2010. URL: http://laser-portal.ru/content_174 (nata obpatleHus:
20.0k156pb.2014).

9. | Siblec.ru. llekuun no BeegeHunto B ontoanekTpoHuky // baHk nekumn Siblec.ru. 2014. URL:
http://siblec.ru/index.php?dn=html&way=bW9kL2hObWwvY29udGVudC84c2Vt LzA20S8zLTMuaHRt
(naTta obpallueHus: 18.0kTa6pb.2014).

10.| PbIHOK MMKPO3neKTpoHMKN. ONTPOHbI U NX NpuMmeHeHne // PbIHOK M1kpoanekTpoHuku. 2014. URL:
http://www.gaw.ru/html.cgi/txt/publ/opto/optron _1.htm (gata obpaueHus: 30.0kTs10pb.2014).

11.| StudyPort. UcTtopusa passutus kpnoanektpoHuku // STUDYPORT.RU. 2010. URL: http:/
/studyport.ru/tehnika/istoriya-razvitiya-krioelektroniki (aata obpatuenus: 12.0ktsa6pb.2014).

12.| Canewm P. XXugkue kpuctannsl // YHuBepcanbHas Hay4yHo-nonynsipHast aHumknoneaus «Kpyroceet».
2004. URL: http://www.krugosvet.ru/enc/nauka_i_tehnika/himiya/ZHIDKIE_KRISTALLI.html (zaTa
obpaueHus: 27.0kta6pb.2014).

13.| banakwwun B. N. dusmyeckne ocHoBbl akyctoonTukn / B. . Banakwun, B. H. MNapeiruy, J1. U. Ynpkos
[OnekTpoHHbIN ncTouHKK] : http://acoustooptics.phys.msu.su/book1.asp?rubr_id=%7BEC2EFCOE-3293-
4722-A64D-FC93323988F6%7D.

0) gononHuTenbHasa nutepartypa:

Ne n/n | AcTovHMK

14. | JinseHwTtenH M.E., MNoxena K0.K,, and Wyp M.C. SddekT MaHHa. Mocksa: Cos. pagno, 1975. 288 c.

15. | PbiukoB KO.M. OnekTpoHHbIe Npmbopbl CBEPXBLICOKUX YacToT: Yyeb. nocobue. MpogHo: plrY, 2002.
103 c.

16. | Cannukos [.I,, CemeHuos .., "BonHoBogHOE B3auMOgeNCTBME CBETA C YCUNUBAIOLLENCS BOMHOM
NPOCTPAHCTBEHHOIO 3apsaaa,” // Pusuka TBepgoro tena, Vol. 49, 2007. C.468-472.

17. | Pycckas cnyx6a bu-6u-cn. Hobenesckas npemus no dusnke npucyxgeHa 3a LED. JlongoH: 2014.

18. | Ky3uukuH A.B., HaxmaHcoH I.C. AHanu3 n obpaboTtka pagmocurHanoB akyCTOONTUYECKUMUN U
aKyCTOSMEKTPOHHbIMU cuctemamu. BopoHex: MuHuctepctBo o6opoHbl CCCPR, 1984.

19. | Kuttens Y. BeeageHuve B pusmky TBepaoro terna. Mocksa: Hayka, 1978. 791 c.
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BbIMOSTHEHUIO NMPAKTUYECKMX (KOHTPOMbHbIX) paboT u ap.)

Ne n/n

McTOuHNK |

1.

KopoueHko U. C. OCHOBHble NOHATUSI (PYHKLIMOHANBbHON 3neKTpoHMKK. [MonynpoBoaHMKoBast 1
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A. Motanos, B. A. CtenknH .— BopoHex : N3pgatenbckuii gom BIY, 2015 .— 32 c.
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17. O6bpa3soBaTtenbHblie TEXHONMOMMN, UCNoNb3yeMble Npu peanusauum y4ebHom
ANCLUUNIINHBI, BKITHOYasa AUCTaHUMOHHbIe obpa3oBaTtenbHble TexHonorum (40T,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHoOe oGy4YeHue):

Mpun peanusauumn AUCUUNANHBLI MOTYT UCMOSb30BaTbCSl TEXHONOMMMU 3M1EKTPOHHOIO 0By4YeHUs 1
ONCTaHLUMOHHble obpasoBaTenibHble TeXHONOrMn Ha 6ase obpasoBaTenbHOro nopTana "OneKTPOHHbIN
yHuBepcuteT BI'Y" no agpecy edu.vsu.ru, a Takke Apyrme gocTyrnHble pecypcbl ceTn NHTepHeT.

[lna BegeHus nekunn NCNOJb3yKTCA OUMHaAMUYeCKmne npe3eHtTaunm B cbopmaTe prezi.com.

[ns npoBeaeHUs AEMOHCTPaLMI UCMNOSb3YHTCA NHTEPAKTUBHbLIE TPAHCNALUK BUAEO N3 nabopaTopui
duanyeckoro gakynbTeTa.




18. MaTepmnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

JIab. 411

KommekT yue6HOTO 060pyaoBanus «YDCy» - 5 mir.
ABTOMaTH3MPOBAHHBIHN Ta00PATOPHBIM CTEH]T AJIS MCCIIEJOBAHUS MATHUTHBIX CBOUCTB — | MIT.

I'eneparop AFG 72005 — 1 mT.

19. OueHou4HbIe cpeacTBa AN NPoBeAEeHUA TEKYLEN U MPOMEXYTOYHOM aTTecTauum

Mopsgok

OLIEHKM

OCBOEHUA

obyvarowmmmca  ydebHoro

coepXXaHmem cneayrwmx pasgenos gUCUUMITAHDILL

maTepuana

Komn
No HanmeHoBaHune eTeH
n/n | Paspena amcumnnyHel Lms( WHamnkaTop(bl) HOCTUXKEHUS KOMMNETEHLUN OueHouHble cpeacTea
(moayns)
n)
MecTo [MpuMeHseT 3HaHMA 0 MeTodax Tectbl 1—10 no
dYHKUNOHaNbHON nccnegoBaHui, metoaax COOTBETCTBYHOLLUM
1 | MEKTPOHMKM B AK.1 | CTPYKTYpMpoBaHus €CTeCTBEHHO-HAy4YHOW | pasgenam OUCLMMNIUHBI
COBpPEMEHHOWN MHpopMaLLMN, COBPEMEHHbBIX KOHLIEMLMAX
pagnogusmke. B 0bracTtu pmankm n pagmodmankm npu
peLleHnr NpodpeccuoHanbHbIX 3agay
PDyHKUMOHaNbHas Bnageet dpyHaameHTanbHbiMy 3HaHuaMun | Tectbl 1 — 10 no
nonynpoBOAHUKOBAs PU3NYECKMX OCHOB M NMPUHLMUMOB COOTBETCTBYIOLLUM
3MNeKTPOHUKa PYHKLMOHNPOBAHUSA PAgNO3NEKTPOHHbIX pasgenam QUCUUNIvHbI
2 AK-4 npubopoB 1 CUCTEM JTabopaTtopHas paboTa
MoHnmaeT NpuHUUNbLlI paboTbl U MeToabI
aKcnnyaTaumMm CoBpeMeHHOM
pagnoanekTpoHHOW annapaTtypbl 1
obopygoBaHus
PyHKUMOHaNbHas O6pabaTbiBaeT nony4yeHHble pesynbTatbl | TecTol 1 — 10 no
ananekTpuyeckas nccnenoBaHuml ¢ UCMNONb30BaHMEM COOTBETCTBYIOLLMM
3NEKTPOHUKA CTaHOapTHbIX METOO0B (METOAMK) pasgenam gUCUMMvHbI
3. MK-3 | OcdopmnsaeT pesynbTaTthbl TabopaTopHOro
WIN KOMMBIOTEPHOTO 3KCNEPUMEHTa B
COOTBETCTBMM C AENCTBYHOLNMHU
TpeboBaHNSMMU
DyHKLMOHanNbLHas Bnageet pyHoameHTanbHbiMU 3HaHnaAMKn | Tectbl 1 — 10 no
MarHUTO3MEKTPOHUKA PU3NYECKMX OCHOB M NMPUHLUUMOB COOTBETCTBYIOLLUM
(PYHKLMOHNPOBAHUSA PAgN0O3NEKTPOHHbIX pasgenam OQUCUUNIMHLI
4 AK-4 npubopoB 1 CUCTEM TTabopaTtopHas paboTa
lMoHMMaeT npuHUMNbl paboTbl U METOAbI
aKcnnyaTaumm COBPEMEHHOMN
pagnoanekTpPoHHOW annapaTtypbl 1
obopygoBaHus
OnTo3nekTpoHuKa O6pabatbiBaeT nony4yeHHble pesynbTatbl | Tectsl 1 — 10 no
5. ncenenoBaHui € UCMNONb30BaHMEM COOTBETCTBYIOLLMM
CTaHAapTHbIX METOO0B (METOAMK) pasgenam gUCUMMIVHbI
MarHuToonTuka MK-3 | OdhopmnisieT pesynbTatel nabopatopHoro | Tectsl 1 — 10 no
6 nnn KOMﬂbPOTepHOFS) 9KCNnepnmeHTa B COOTBETCTBYOLLINUM
’ COOTBETCTBMM C AeNCTBYHOLLMMU pasgoenam gucunniunHbl
TpeboBaHUAMMN
AKyCTOBNEKTPOHMKa BrageeT yHAaMeHTanbHbIMM 3HaHuamy | | ecTel 1—10no
(hU3NYECKUX OCHOB ¥ MPUHLIMMOB COOTBETCTBYOLMM
7. MK-4 | yHKLMOHMPOBAHUS PaaVOSNeKTpoHHbIX | PA3AeNaM ANCUNNIIVHGI
NpUGOPOB 1 CUCTEM JlabopaTtopHas paboTa
MoHnmaeT NnpuHUUnblI paboTbl U MeToabl

onpenenseTcs




Komn
No HavnmeHoBaHue eTeH
n/|_'| pasgena QUCUUNIVHbI Lma( WHamnkaTop(bl) HOCTUXKEHUS KOMNETEHLNN OueHouHble cpeacTBa
(moayns)
n)
AKycToonTuka 3Kcnsiyatauum coBpeMeHHOMN Tectbl 1 — 10 no
8 nK-4 pagnoaneKkTPOHHOW annapaTypbl 1 COOTBETCTBYIOLLUM
' o6opynoBaHus pasgenam QUCUUNIVHbI
JlabopatopHas paboTa
MonekynapHas O6pabaTtbiBaeT nonyyeHHble pesynbtatel | Tectbl 1 — 10 no
9 3MNeKTPOHUKa nccrnegoBaHun ¢ NCMONb30BaHNEM COOTBETCTBYIOLLUM
' CTaHOapTHbIX METOA0B (METOAMK) pasgenam OMCUMMvHbI
MK-3 OdopmnseT pesynbTaTthl TabopaTopHOro
TpeboBaHNAMM pasaenam AMCLMNIUHDI
TpeboBaHNsIMHA
OcHoBHble TeHAeHLUMN Tectbl 1 — 10 no
[MpumeHsieT 3HaHNs1 0 MeToaax
pa3BuTMsa n Hanbonee N COOTBETCTBYIOLLUM
nccnegoBaHun, Metogax
nepcrneKkTMBHbIE _ | pasgenam QuCuUMnInHbI
CTPYKTYPUPOBaHUSA €CTECTBEHHO-HAY4YHOMN
11. | TexHonorun MK-1
o WMH(OPMaLLMK, COBPEMEHHbIX KOHLIEMLNSX
COBPEMEHHOW
. B 06ractu pumankm n pagmogmankm npm
dYHKLMOHaNbHOM
peLueHnmn npodeccuoHanbHbIX 3a4ad
3NEKTPOHUKM
MpomexyToyHasa aTTecTaums
P y 4 JlabopaTopHbie paboTbl
dopma KOHTpOns — 3a4eT

20. TunoBble OLEHOYHLIe cpeAcTBa M MeToAMuYeCcKMe MaTepuanbl, onpenensiolime
npoueaypbl OLeHUBaHUA

20.1. TeKyLWwMn KOHTPONb yCreBaeMoOCTH

KoHTponb ycneBaemocTu MO AUCUMIIIMHE OCYLLECTBISIETCA C MOMOLLbI Creaylowmnx OLEHOYHbIX

CPEeacCTB:

[nsa oueHmBaHWs pesynbTaTtoB 06y4eHns Ha aK3aMeHe UCNONb3YITCH CrieayoLme nokasarenu:
1) 3HaHWe y4yebHOro matepuana n BnageHue NoOHATUNHBIM annapaTtoMm YHKLNOHANbHON 3NEKTPOHMKMY;
2) ymMeHue CBA3bIBaTb TEOPUIO C MPaKTUKOW;

3) ymMeHre nnntoctpmpoBaTtb 0TBET NpuMepamMm, dhaktamu, JaHHbIMU Hay4HbIX UCCreaoBaHui B obnactu

YHKLMOHAMNBHON 3NEKTPOHUKM;

4) yYMeHune NnpuMeHATb CBOU 3HaHuUA ONnA pelleHUna NnpakTtudeckunx 3agad B obnacTtun NPOEKTNPOBaAHUA

NpnbopoB (PyHKLMOHANBHON 3NEKTPOHNMKY;

YpoBeHb
KpuTepumn oueHnBaHUs KOMNETEHU M copmupoBaH | LLlkana oueHok
HOCTH
KOMMeTeHU NN
O6y4atowmiics B NOMHOM Mepe BnageeT NOHATUIHLIM annapaTom MNoBbiweHHbIn | OTANYHO
AaHHOW 06nacTu Hayku (TEOpPeTUYECKMMI OCHOBaMM OUCLUMIUHBI), YpOBEHb
cnocobeH MNMCTPUPOBaTh OTBET NpUMepamu, haktaMmu, JaHHbIMU
Hay4HbIX UCCreJoBaHUN, NPUMEHATbL TeOPETUYECKMEe 3HaAHWS ANs
peLleHns NpakTUYecknx 3agad B obnactu dyHKUMOHANbLHON
3NEKTPOHUKN.
OOGy4atowmiica BnageeT NoOHATUAHBIM annapaToM OyHKUMOHaNbHOM baszoBbii Xopouo
3MEKTPOHUKM (TEOPETUYECKMMU OCHOBaMMN OUCLUMIIMHbI), CNOCOBEH YpOBEHb
COBepLUaTb MPOEKTHYI0 AEATENbHOCTb, OOHAKO AO0MYyCKaeT OWMOKM Npu
NPUMEHEHNN METOA0B NPOEKTUPOBaHMS NPUHGOPOB PYHKLNOHANBHON
3MNEKTPOHUKN.
OOGyuvaroLwwmiica Bnageet YacTMYHO TEOPETUHECKMMU OCHOBaMM MoporosbIn YOoBneTBopuUTENBLHO
AVCUMNIUHBI, pparMeHTapHO CNnoco6eH K MPOEKTMPOBaHMIO YpOBEHb
HEeCKONbKUX BUA0B NpUBOPOB (PYHKLMOHANBHOW 3MEKTPOHUKM,
He yMeeT NPUMEHATb METOAbl PaCHeTOB KOHCTPYKTUBHbIX PELLEHUN
npnbopoB YyHKLNOHANBHOM ANEKTPOHNKK, a Takke MeToab!
MoAenupoBaHus pusmyecknx NpnbopoB PyHKLMOHANbHOW




3NEKTPOHUKN.
ObyuvaloLlmnica 4eMOHCTPUPYET OTPbIBOYHbIE, dparMeHTapHble - HeynosneTtsopu-
3HaHus, gonyckaert rpybble ownbku. TeNnbHO

TrnoBble KOHTPOSbHbIE 3afaHNst UNN MHble MaTepuarnsl, Heo6XxoauMble AN OLEHKM 3HAHWIA,
YMEHWI, HaBbIKOB 1 (1K) OnbiTa AeATeNbHOCTU, XapakTepuaytowme atansl hopMUpOBaHMS
KOMNEeTEeHUMIA B NPOLIECCE OCBOEHUSI 0bpasoBaTerbHOM NporpaMmbi:

MepeyveHb nabopaToHbIX paboT:

1. Owuopa NaHHa

2. Marnutomsarkme matepumansi
3. Akyctoontudeckuin nednekrop
4

Pac4yeT ounbTpa Ha MNAB

TecToBbIE 3a0aHUS:

[MepeyeHb TECTOBbIX 3a4aHW coaepXuTcst Ha cante https://edu.vsu.ru.

MeToguueckue maTepuansi, onpegensiowme npoueaypbl OLeHUBaHUSA 3HAHUWA, YMEHUN, HaBbIKOB

n (VIHVI) onbiTa AeATeNIbHOCTU, XapakKTepulyrouwmnx 3tanbl (*)OpMVIpOBaHMFl KOMMNeTeHUn

OueHka 3HaHWA, YMEHUA N HaBbIKOB, XapaKTepusylLwas aTanbl (POPMUPOBaHMSA KOMMNETEHLUMI B
pamKax n3y4yeHus ANCuUnninHbl OCYLLECTBNAETCA B XOA4E TEKyLLEen U NPOMEXYTOYHON aTTecTauumn.

Tekywaa aTrectaumsi NPOBOAUTCS B COOTBETCTBUM C [lonoxeHmem O Tekywen aTrectaumm
obyvalLwmxca no nporpammMaMm  Bbicwero obpasoBaHus  BoOpoHeXCkoro  rocygapCTBEHHOMO
yHuBepcuTeTa. Tekywias atrectaums npoBoauTcs B hopme TecTupoBaHus. Kputepum oueHuBaHuA
npvBeaeHbl BbILLe.

lMpomexyToyHass aTTecTaunsa MNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O MNpOMEXYTOYHON
aTTecTaumm obyyaroLmxcsa no nporpamMmmam BbicLlero obpasoBaHus.

KOHTpOnbHO-M3mMeputeneHble MaTepuanbl  NPOMEXYTOYHOM aTTecTaummM BKNOYalT B cebs
TeopeTMyeckme BOMPOCHI, MO3BONSAIOLWME OLEHUTb YPOBEHb MOSMYYEHHbLIX 3HAHWUA W MpakTU4eckne
3agaHuns, NO3BOMAOLME OLEHNTb CTENEHb CHOPMUPOBAHHOCTM YMEHUIN U HABbLIKOB.

Mpn oueHnBaHNN NCMOMb3YIOTCA KAaYeCTBEHHbIE LUKasbl OLEeHOK. Kputepum oueHnBaHns npuBeaeHsl

BbilLE.

20.2. NMpomexyToyHas aTrecTauus

MpomexxyToyHasi aTTecTauuss no AWCUMMIMHE OCYLLECTBISIETCS C MOMOLUbI  CleayoLmx
OLIEHOYHbIX CPEACTB:

I'Iepequb BOMPOCOB K 3a4eTy:
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25,
26.

27.

CoBpeMeHHas TEXHONOMNsl U3roTOBMEHWS NONYyNPOBOAHUKOBBLIX MPUBOPOB CXEMOTEXHUYECKO MUKPO- U
HaHO3MEKTPOHUKM.

Mpobnembl COBPEMEHHOW INEKTPOHUKM.

IMoHATHe gnHaMmu4veckorn HeogHopoaHOCTN AddpekT MaHHa.

Mpnbopbl ¢ 3apsa0BON CBA3LIO.

YcTponctea goyHKLMOHANbHOW NONYNPOBOAHNKOBOW 3NIEKTPOHUKMN.

"eHepaTopbl CBY Ha ocHoBe adhdpekTa MaHHa. Yeunutenu CBY Ha ocHoBe adhdpekTa MaHHa.
MprHLMNBI paboTbl NPNBOPOB AMINEKTPUYECKON INEKTPOHUKN. Cnonb3oBaHNE OCHOBHbIX YCTPOWUCTB 1
HanpaBneHnsa pasBUTUS ANINEKTPUYECKON INEKTPOHMKM.

MpuHLMNbl paboTbl NPMBOPOB MAarHNTOINEKTPOHMKU. Vicnonb3oBaHMe OCHOBHbIX YCTPONCTB U
HanpaBieHUsa pa3BUTUSA MarHUTOINEKTPOHUKN.

dur3unka sIBNEeHUn ONTO3INEKTPOHHbIX ahpekToB B TBEpAbIX Tenax. MHXeKuMoHHas MioMUHECLEHLINS.

. ®u3nka sBNEHUN ONTOSNEKTPOHHBLIX 3hhekToB B TBEPALIX Tenax. MpeanpoborHasa NoMUHECLEHUUS.

Bo30yxaeHune nepemMeHHbIM Hanps>KeHNEM.

CeeToanofbl 1 nasepHble AUOAbl — reHepaTopbl JUHAMUYECKMX HEOAHOPOAHOCTEN ONTOANEKTPOHMKM.
BonokoHHO-onTnyeckne nuHum cBa3n. PoTogeTekTophl.

YcTporcTBa NamsaTV B ONTO3NEKTPOHMKE.

OnTuyeckasn obpaboTka MHGOPMaLUK B ONTO3NEKTPOHMNKE. ONTPOHbI.

OnTnyeckme TpaHcnapaHTbl.

Odpekt Papages. ekt KotTroHa-MyToHa. ekt Keppa.

YctpovictBa MmarHutoontuku. MogynaTopsbl cBeTa.

MarHutoonTuyeckmn mogynaTop nasepHoro nanyvyexus. fednekropobl.

3anomuHarowwme ycTponcTBa Ha MarHMTOONTUYECKNX OUCKAX.

CornacoBaHHble unbTpbl Ha [1AB.

KoHBonbBepsbl Ha MAB.

3anomuHatowme koppenaTopbl Ha MAB.

MpuHUMNBI akycToonTU4ECKoW 06paboTkn pagunocurHanoB. AKyCTOONTUYECKNE aHaNM3aTopbl CNekTpa.
MpuHUMNBI paboTbl NPMOOPOB MONEKYMNSIPHOW SMIEKTPOHUKM.

Vcnonb3oBaHne OCHOBHbIX YCTPOWCTB U HanpasrieHNsi pa3BUTUS MOMNEKYNSPHOW 3MNEKTPOHUKM.
MpuHUMNBI paboTbl NPUOOPOB KPUOSNEKTPOHUKM. icnonb3oBaHNE OCHOBHLIX YCTPOWCTB U HanpasrieHns
Pa3BUTMS KPUOINEKTPOHMKN.

MepcnekTuBHbIe pasaens! PyHKUMOHANBHON 3neKTPOHWKN. OCHOBHbIE TEHAESHUMW Pa3BUTUSA HAaY4YHbIX
nccrnegoBaHun B 06nactu yHKLMOHANbHOW 3NEKTPOHUKM.



