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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[lenpro W3ydeHUs AMCLUMIUIMHBI SIBISETCS OCBOEHUE NPUHLHUIIOB IOCTPOEHUS
U paboTel dneKTpoHHbIX mnpubopoB CBY wu onrtuueckoro Auana3zoHOB ISt
dbopmupoBaHusi 0a30BOM TOATOTOBKM CTYJEHTOB, HEOOXOAMMOM [JIsl YCIEIIHOTO
W3Y4YECHMS CHELUAIbHBIX IHUCLUUILIMH, U IOCIEAYIOIIEr0 NPUMEHEHUS IOJYYEHHBIX
3HAaHUI NPYU PELICHNN TPOU3BOJICTBEHHBIX U UCCIIEI0BATEIbCKUX 3a/1a4.

Jucuuminaa «NeKTpoHHbIE W KBaHTOBBIE mpubopsl CBU» B cooTBeTCTBHH C
y4eOHBIM  IUTAaHOM  TOATOTOBKM  OakamaBpoB 1o  HampamieHuto  11.03.01
«PannoTrexHuka» OTHOCUTCS K AMCLUMIUIMHAM BapUaTHBHOM 4YacTH, 00s3aTelbHON K
M3yYEHUI0 B Yy4eOHOM IIJaHE IOATOTOBKM OakamaBpoB 1o mporpamme 11.03.01.
«PagnoTexHuka».

1.2 3agayu u3ydyeHUus JUCUMILJIMHBI

OCHOBHBIMM 331a4aMH U3y4Y€HUS JUCHUIUINHBI SBIISIOTCS:

- chopmupoBarh y CTYJCHTOB HEOOXOIUMBbIC 3HAHUS (PUINYECKUX OCHOB
SBIICHU W TPUHIIMIIOB JCHCTBUS OCHOBHBIX DJIEKTPOHHBIX M KBAaHTOBBIX IMPHOOPOB,
UX YCTpPONCTBa, NapaMeTpOB M XapaKTEPUCTHK, CXEM BKJIIOYEHHUS HCTOYHHUKOB
MUTaHUS, YCIOBUI 0e30macHON paboThl, YCIOBHBIX 0003HAYECHUH;

- HAyYUTh CTYJACHTOB HCIIOJNB30BaTh TOJYYCHHBIC 3HAHHS ISl MPABUIHLHOTO
BbIOOpa IPUOOPOB, HAXOXKIACHUS MApaMEeTPOB MPUOOPOB MO HUX XapaKTEPUCTUKaM HU
OIpeieIeHNs BIUSHUS PEKUMOB Ha MTapaMeTpPhl;

- obecneuynTh HaBbIKaMM pPadOThI ¢ MNpuboOpaMM W anmaparypod amns
WCCIICZIOBaHHSI XapaKTEPUCTUK U M3MEPEHUS TTapaMeTPOB MPHUOOPOB.

1.3 IlepedyeHb NUIAHHUPYEMBIX Pe3yJabTATOB OOYYeHHS] MO IUCHHUILUIAHE
(MO1yJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH Ppe3yJabTATAMH  OCBOCHHS
o0pa3oBaTeJIbHOM POrpaMMBbl

Kog u HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHble pe3ynbTaTbl 06y4YeHMs No AUCUMnnuHe
OOCTVDKEHNS KOMMETEHLN

OIIK-1: Cioco0eH npeacTaBuTh aJIeKBATHYI0 COBPEMEHHOMY YPOBHIO 3HAHM I
HAYYHYI0 KAPTHHY MMPA HA OCHOBE 3HAHUS OCHOBHBIX MOJIOKEHUI, 3aKOHOB 1
METO/I0B €CTeCTBEHHBIX HAYK U MaTeMAaTHKH

OIIK-1.1: [Tonumaet (yHIaMEeHTAIbHbIE 3aKOHBI IPUPObl, OCHOBHbBIE

byHIaMEeHTAIbHBIE 3aKOHBI (u3nyecKre U MaTeMaTH4eCKe METOIbl HAKOTUICHHUS,

IPUPOJIbI U OCHOBHBIE nepenadn ¥ 006padboTKu

duznyecKkue MareMarndecKue MPUMEHSITh (PyHIaMEHTaTbHbIE 3aKOHBI TPUPO/IBL,

3aKOHBI U METOJIbI HAKOILJICHUS, | OCHOBHBIC (DM3MUYECKHE U MATEMATHICCKUE METOIBI

nepenadu u 00paboTKu HaKOIUJICHUS, IepeIauu U 00pabOTKU

uHpOpMAaIHH HaBBIKaMU MPUMEHEHUS (PYHIaMEHTATBHBIX 3aKOHOB
MIPUPO/IBI, OCHOBHBIX (PU3MUECKHX U MaTEMaTHYECKUX
METOJIOB HAKOILJICHUS, TIEpeIadl K 00pabOTKH




OIIK-1.2: IIpumensier
(bu3nYecKue 3aKOHBI U
MareMaTH4eCKy METOJIbI JUIs
pelIeHNs 3a1a4 TEOPETUIECKOrO
U TIPUKIJIAJHOTO XapaKkTepa

CIOCOOBI MPUMEHEHHUST (PU3NICCKUX 3aKOHOB U
MareMarn4CeCKux METOAO0B JIA pCHICHUA 3ada4
TEOPETUYECKOTO U MPUKIIAIHOTO XapaKTepa
IIPHUMCHATH q)HSI/I‘IGCKI/Ie 3aKOHbI W MAaTe€Marn4cCKuc
METOJIbI JIJISl PEIICHUS 33124 TEOPETUICCKOTO U
MPUKIIAHOTO XapaKTepa

HaBbIKaM¥W IPUMCHCHUA (1)I/I3I/I‘-IGCKI/IX 3aKOHOB U
MAareMarnviCCKux METOA0B JJIA PCIHICHHUA 3a1a4
TCOPCTUUCCKOTO U MPUKIIAJHOI'O XapaKTepa

OIIK-1.3: Mcnonb3yeT 3HaHUS
€CTECTBEHHBIX HAayK U
MaTeMaTHKH MPH PEIICHUN
NPaKTUYECKUX 3a1ad

OCHOBBI €CTECTBEHHBIX HAYK M MaTEMAaTUKU TIPH
pELICHNN MPAKTUYECKUX 33/1a4

MIPUMEHSITh 3HAHUS €CTECTBEHHBIX HAyK U MaTEMaTUKH
MIPU PEIICHUN MPAKTUYECKUX 33/1a4

HaBBIKAMHU OCHOB €CTECTBEHHBIX HAyK M MaTEMaTUKU
MIPU PELICHUN TPAKTUYECKUX 33/1a4

OIIK-4: Cnioco6eH NpoBOAUTH IKCIIEPUMEHTAIbHbIE HCCJIEIOBAHUSA U BJIA/IETh
OCHOBHBIMM NpHeMaMH 00pa00TKH M NMPeACTABJICHNS IKCIEPUMEHTAJIbHBIX JAHHBIX

OIIK-4.1: IIpumensiet
OCHOBHBIC METOJIBI M CPEJICTBA
IPOBEJICHUS
IKCIIEPUMEHTATLHBIX
UCCJIEIOBAaHUM, CUCTEMBI
CTaHJapTH3AUU U
cepTudUKaIUN

OCHOBHBIC MCTOAbI U CPCACTBA ITIPOBCACHUA
OKCIICPUMCHTAIIBHBIX I/ICCJIGI[OBaHI/Iﬁ

IPUMCHATb OCHOBHBIC MCTO/JIbI U CPEACTBA IIPOBCACHUA
OKCIICPUMCHTAIBHBIX I/ICCJIGI[OBaHI/Iﬁ

HaBbIKaMU IIPUMCHCHHNA OCHOBHBIX METOAOB U CPCACTB
IIPOBCACHUA SKCIICPUMCHTAIIBHBIX I/ICCJIGIIOBaHI/II\/JI

OIIK-4.2: Bei6upaet criocoOsl 1
CpeAcTBa U3MEPECHUN U
MPOBOJIUT IKCTICPUMEHTATLHBIE
UCCIIEIOBaHUS

CHOCOOBI M CpeICTBA U3MEPEHUIN

OPOBOAUTD SKCIICPUMCHTAIIBHBIC UCCIICIOBAHUA
HaBBIKaMH BBIOOpA CITIOCOOOB M CPEJICTB U3MEPEHUH 1
HaBbIKaMHW IPOBCACHUSA IKCIICPUMCHTAIIbHBIX
HUCCIIEIOBaHNHI

OIIK-4.3: O6pabarsiBacT 1
NPEJCTaBIISET MOTyYeHHbIE
JTAHHBIE W OTICHUBACT
HOTPEIIHOCTH PEe3yJIbTaToB
WU3MEpPEHUN

crocoObl 00pabOTKHU U TIPEICTABICHUS TTOTYICHHBIX
JIAHHBIX U OLEHKH MOTPELIHOCTEeH pe3yIbTaToB
U3MEPEHUI

00OpabarbIBaTh MMOJIy4YeHHbIE JTaHHBIE M OILICHUBATh
MOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUIN

HaBbIKaMU 00pabOTKM U MPEICTaBICHUS MOTYYESHHBIX
JTAHHBIX U OLEHKU MOTPELTHOCTEN pe3yIbTaToB
U3MEPECHUM

1.4 Oco0eHHOCTH peaM3alMu U CIUILTHHBI

S3pIk peanmu3auuu JUCUUILIMHBL: PycCKuu.

Jucuuruinaa (Moayis) peanusyetcs 6e3 npumenenus 0 u JIOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1.(36)
npemnoaaBaTeseM:
3aHATHA JTEKIMOHHOTO THIA 0,5 (18)
nabopaTopHBIE PabOTHI 0,5 (18)
CamocrosiTesqbHas padora
1(36)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het




3 Conep:kanue 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. BBenenue

Onpenenenue NOHATHIH ekTpoHHBIE Tpudopsl CBY 1
KBaHTOBBIE MPpUOOpPHI. OCOOCHHOCTH AHAra30HOB
CBEPXBBICOKHMX YaCTOT ¥ ONTUYECKOTO, UX POJIb B PA3BUTHH
paanosneKTpoHuKkh. Kparkuii HCTOpUYECKUN O4epK
pasBuTHs 21eKTpoHUKH CBY 1 KBaHTOBOW JIEKTPOHUKH.
OO6nacTu mpuMeHEHUs AEKTPOHHBIX MprbopoB CBY u
KBaHTOBBIX MprOopoB CBY u ontuyeckoro auanasoHoB.
3HaueHue Kypca Kak OJHOM 13 0a30BbIX TUCIUTIIINH
CHELUATBHOCTH, €T0 CBA3b C APYTUMHU AUCLUIIIIMHAMHU.
OcoOeHHOCTH YCTPOUCTBA AEKTPOHHBIX NpuoopoB CBY:
HEPa3phIBHOCTD AIEKTPOHHOM M KOJI€OaTeIbHBIX CUCTEM,
HCIIOJIb30BaHUE BPEMEHH IpoJieTa 3IeKTPOHOB. [IpuHiun
JUHAMUYECKOTO yIPABJICHUS AIEKTPOHHBIM IOTOKOM.
['pynmupoBanue amekTpoHoB. Knaccudukarusi, mapameTpbl
U XapaKTEePUCTUKH IEKTPOHHBIX nprdopos CBY.
Oco0eHHOCTH KOHCTPYKIIUA COBPEMEHHBIX
anekTpoBakyyMHbIx CBY 110108, TpHOJ0B U TETPOAOB.
Bnusinue Ha ux paboTy BpeMeHU MpoJieTa JEKTPOHOB U
pacrpeielIeHHbIX PEaKTUBHOCTEM.




2. Knuctponst

JIByXpe30HATOPHBIN YCUIUTENbHBIN KIMCTPOH, €TO
CBOMCTBO, MOIYJISILIUSA DJIEKTPOHHOTO ITOTOKA II0 CKOPOCTH,
TPyIIIUPOBAHUE WIEKTPOHOB, IPOCTPAHCTBEHHO-BPEMEHHAA
JarpaMMa, 3aKOH U3MEHEHUS IUNIOTHOCTH TOKA,
DHEPreTUYECKOE B3aUMOICUCTBHUE DIIEKTPOHHBIX CI'YCTKOB C
noJsieM pe3oHaropa. [lapameTpel 1 XapakTEpUCTHUKH.
HacTOTHO-YMHOXKUTEJIBHBIA KIIUCTPOH, €10 YCTPOUCTBO,
MPUHLIMI ACHCTBHS, TapamMeTpbl. MHOTOpE30HATOPHBIN
YCUJIMTEIIbHBIN KIIUCTPOH: YCTPOUCTBO, IPUHIUII JCHCTBUS,
0COOEHHOCTH IPyNIUPOBAHUS 3JIEKTPOHOB, BIMSHHUE
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 TPYNITUPOBAHUS AIICKTPOHOB B TIOJIC OeryIieit
BOJIHBI, YCJIOBUS B3aUMOJICUCTBHUSI 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 YCUJICHHS, DJICKTPOHHAS TIEPECTPOKa
yacToThl. [lapameTpsl u xapakrepuctuku. Odnactu
MIPUMEHEHUS.




4. Onexrponnsie mpubopsl CBY tuma "M"

JIBM>KEHME IIEKTPOHOB B CKPEIIEHHBIX OJTHOPOIHBIX
AIIEKTPUYECKOM U MarHUTHOM TMOJISIX; Mapadoiia
KPUTHUYECKOIO peskuma. B3anMonencTere 3eKTPOHOB ¢
HeogHOpoiHbIM CBY anexkTpuueckumM noJieM: BIUusHUE
MOINIEPEYHOM U MTPOAOJIBHONU COCTABIISIOLIUX TOJISL.
DHepPreTuYecKoe B3auMOJICCTBUE JIEKTPOHOB C BOJHOM.
Jlammsl Oeryieit u oOpaTHO# BoHBI TUNIA M. Y CHIUTENh Ha
JIBB tuna M, ero ycTpoicTBO U NPUHIIUI ACHCTBHUS;
napameTpbl U XapakTePUCTUKHU: KOIPPHUIIMEHT YCUIICHUS,
moJioca pado4mx 4acToT, 3eKTpoHHbIA KITJI, 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.
OO0pazoBaHue 1 JBUKEHHE MEKTPOHHBIX CIHULL. 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

9. HccnenoBanne MHOTOPE30HATOPHOTO MarHeTpoHa

[NOJ IS SN I PN IR P )

10. Beenenue. DnexkrpoBakyymHbie Tprudoopsr CBY.

20

2. llorynpoBoaHukoBbie mpudopsl CBY.

10




1. ITomynmpoBogauKOBBIE TTPHOOPEI 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.

CpaBHUTEIbHAS OLICHKA PA3JIMYHBIX AIEKTPOHHBIX
npudopoB CBY. Kparkue cBeneHus o BHOBb
pazpabarbiBaeMbIX nprOopax. [lepcrekTUBbI pa3BUTHA
ANEKTPOHHBIX pudbopos CBY.

2. UccnenoBanue reHeparopa Ha auonae ['aHna

3. [lonynpoBoaaukoBsie mpudopsr CBY.

10

3. KBanToBbIe IPUOOPHI.

11




1. ®dusnueckre OCHOBBI pabOThI KBAHTOBBIX MPUOOPOB
OcHoBHble cBeieHus. OnpeneneHue TEpMUHOB "KBaHTOBBIE
npubopsr", "nmazep", "mMazep" u np. Knaccudukarus
KBAaHTOBBIX ITPHOOPOB IO JHANa30HY YacToT, pabouemy
BEIIECTBY U JIPYTHM MpU3HaKaM. BaXXHOCTh OCBOCHHUS
PaIMOd’IEKTPOHUKON ONTHYECKOTO AMAa30Ha 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:
JHEpreTU4ecKas Hakauyka, METOJl COPTUPOBKH U JIp.;
HachlllleHne nepexoja. KBaHTOBOE ycuiIeHHE; peKUM
CaMOBO30YXICHUSI.

12




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 SHEpPreTHYecKas AuarpaMmma; MpuHIIHII
CO3/1aHUSI HTHBEPCHOM HAaCEIEHHOCTH; paboYue MepeXobl;
OCHOBHBIC TTapaMeTPbl. APrOHOBBIN (MOHHBIN) J1a3ep, €ro
YCTPOICTBO, 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 3JIEKTPOHUKH.

4. KBanTOBBIC TPUOOPHI.

5.
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Bcero

18

36
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4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. ®enopos H.J1. Dnexrponnsie mpudopsr CBY 1 kBaHTOBBIE TPHOOPHI:
y4eOHUK JUIsl paIuOTEXHUYECKUX creluaibHocTel By30B(MockBa:
ATtomusnar).

2. bepesun B.M., bypsk B.C., I'ytuaiit .M., Mapun B.I1. Dnexrponnbie
npubopsl CBY: yue6. mocobue /ist By30B 10 criell. "DIeKTPOHHbIE
npubops!l"(Mocksa: Beiciias mkoia).

3. Hymun B. H. Dnextponnsie u kBaHTOBBIC Mpubopsl CBY: yueOHUK aJis
pagroTexH. crell. By30B(MockBa: DHeprus).
4. N3otoB A. B., CepxkantoB A. M., BosnomnH A. C. D1eKTpOHHbBIE U

KBaHTOBbIE ITpuOOpsl CBY: 11a0. mpakTHUKyM [/J151 CTYZACHTOB CIIEL.
160905.65, 200101.65, 210302.65, 210303.65 u narp. 200100.62,
210300.62](Kpacnosipck: CDY).

5. N3otoB A. B., CepxanroB A. M., Bonommn A. C. DieKTpoHHbIE U
KkBaHTOBBIE TprOOpsl CBY: 1ab. npakTukyMm ais ctyneHToB crell. 160905.65
"TexHuyeckas dKCIUTyaralys TPAaHCTIOPTHOTO Paauo000py10BaHms ",
200101.65 "IIpubopoctpoenue", 210302.65 "Pagnorexnuka", 210303.65
"briToBas paguosnekTponHas amnmaparypa”, 200100.62 "IIpubopoctpoenue",
210300.62 " Pagunorexuuka'"(KpacHosipck: COYVY).

4.2 JIuneH3HOHHOE W CBOOOIHO PacHpOCTPaHsieMoe MPOrpaMMHOe
o0ecreyeHne, B TOM YHCJIe 0TeYeCTBEHHOT0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHHUBEPCHTET HMeeT JHUIEH3NI0, a TAKKe CBODOTHO
DACNDOCTDaHsIeMOe MIDOrDAMMHOe ofecredeHne):

4.3 UnTepHeT-pecypchl, BKIKYaAsA NMPodecCHOHATIbHbIE 0a3bl TaHHbBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1.  Hayunas 6ubmmorexa COYV http://bik.sfu-kras.ru/, pacromnararomias
CIICTYIOIIMMU HAYYHBIMU TIEPUOAMYCCKIUMHU U3TaHUSIMU:

Amntennsl (COOpHUK cTareit).
3apyOexHas palodJIeKTPOHHKA.
N3mepurenbHas TEXHUKA.
N3o006perarens U pauoHAINU3aTop.
MukpocucTeMHasi TEXHHKA.
N3Bectus By3oB. [Ipubopoctpoenue.

N3Bectus By3oB. Pannoduzuka.

A S IR

W3Bectus By30B. PanquosnekrpoHuka.

[
S

N3BecTrs By30B. DIEKTPOHUKA.

,_.._.
N =

[IporpaMMHBI€ IPOLYKTHI U CUCTEMBI.
Pagnorexnuka.

[a—
(98

Paguorexnuka u QJICKTPOHHUKA.
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14. TIpuGopsl U TEXHUKA SKCIIEPUMEHTA.

S ®oH OLIEHOYHBIX CPEICTB

OHGHO“IHLIC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa60qI/IM IIporpaMmmam
JUCHUIIIINH.

6 MarepuaJibHO-TeXHMYeCKas 0a3a, HeoOXoaMMasi AJIsl OCYLIEeCTBJICHHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHe (MOILYJII0)

Kimerpon — 1 mr.

Jlamma obpartHO¥ BOJHBI — 1 MIT.

MarnetpoH — 1 mr.

I'eneparop Ha auoae l'anna — 1 .

Bartmetp — 4 mir.

Yactoromep — 4 mit.

HcTouyHuKY NUTaHWS HU3KOBOJIBTHBIE — 4 HIT.

HcToyHuku nmutaHusd BLICOKOBOJBTHRIE — S IIIT.
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