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1 Hean u 321294 M3VUYCHUA TUCHMIIIIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

[enpt0o u3y4eHUs JUCLUUIUIMHBI SIBJIAETCS OCBOCHHE MPUHLMUIIOB
MOCTPOEHUsI M PabdOThl ANEeKTpOoHHbIX mpubopoB CBY wu onTuueckoro
IuamazoHoB Ay (opmupoBaHus ~— 0a30BOM  MOATOTOBKM  CTY/ACHTOB,
HEOOXOAMMOW JJI1 YCHEIIHOIO M3YyYEeHMs] CHEHUAIbHBIX JUCLHUIUIMH, |
NOCJIEYIOUIEr0  NPUMEHEHUS  MOJYYEHHbIX  3HAHUW  TpU  pEUICHUU
MPOU3BOICTBEHHBIX U MCCIIEIOBATEIbCKUX 3a/1a4.

HNuctunmHa «ONeKTpoHHbIE W KBaHTOBBble mpubopel CBUY» B
COOTBETCTBHM C y4E€OHBIM IUIAHOM MOJATOTOBKHM OAKaIaBPOB I10 HANPaBJICHUIO
11.03.01 «PagmorexHuka» OTHOCHUTCS K AUCLUUIUIMHAM BAapUaTUBHOW YacTH,
00s13aTeIbHON K HM3YyYCHHUI0O B Y4eOHOM IUTaHE TIOJATOTOBKHM OakaiaBpOB IIO
nporpamme 11.03.01. «Panuorexuukay.

1.2 3amayu n3ydyeHusa JUCIUTLTHHBI

OCHOBHBIMU 3a/lauaM¥ U3YYCHHS TUCITUTUINHBI SBIISTFOTCS:

- chopMHUPOBaTh Yy CTYACHTOB HEOOXOJMMBIC 3HAHUS (DU3NUECKUX OCHOB
SBIICHUN W TPUHLUIOB JCHCTBUS OCHOBHBIX DJEKTPOHHBIX U KBAHTOBBIX
npuOOpoOB, WX YCTPOKMCTBA, MapaMETPOB M XapPaKTEPUCTHK, CXEM BKIIIOUCHUS
UCTOYHUKOB  IHTaHWs,  YCJIOBHHA  O€30mMacHOW  pabOThl,  YCJIOBHBIX
0003HAYEHUH;

- HAy4YuTh CTYICHTOB HCIIOJNIb30BAaTh TIOJy4YEHHBbIC 3HAHUS  JJIs
MPaBUJILHOTO BbIOOpa MPUOOPOB, HAXOXKJEHHUS MapaMETPOB MPUOOPOB MO HX
XapaKTEePUCTUKAM U OIMPEICIICHUS BIUSAHUS PEKUMOB Ha IMapaMeTphl;

- obecreynTh HaBBIKAMU pa0OTHI ¢ MpubOpamMHM M ammaparypou s
UCCJICIOBAHUS XapaKTEPUCTUK U U3MEPEHUS TTapaMeTpoOB MPHOOPOB.

1.3 IlepedeHp IUTAHUPYEMBIX PE3YJIbTaTOB OOYYECHHS MO JUCIUILINHE
(MOIyNI0), COOTHECEHHBIX C IUIAHUPYEMBbIMH pe3yjbTaraMd OCBOEHUS
o00pa3oBaTeIbHOM IPOTPAMMBI

OIIK-1:Cnioco0eH HCIOJIBL30BATH MOJI0KEHHUSI, 3AKOHbI H METO/ABI CTECTBEHHBIX HAYK
U MaTeMaTUKH VISl pellleHus] 32124 MH/KeHEePHOMH 1eATeJbHOCTH

OIIK-1.1:TTonumaeTt ¢pyHAaMeHTAJbHbIE 3AKOHbI IPUPO/ALI; OCHOBHBIE (hu3nyecKkue u
MaTeMaTH4YeCKHe MeTObl HAKOILJICHH A, lepeJayu U 00padoTKN HHPOPMALHHU

OIIK-1.2:IIpumensieT (pu3nvecKre 3aKOHbI U MATEMAaTHYECKHE METO/IbI JJIfl PelIeHusl
3aJ1a4 TEOPeTHYeCKOro U MPUKJIATHOI0 XapaKrepa

OIIK-1.3:Ucnob3yeT 3HAaHUS eCTECTBEHHbIX HAYK 1 MATEMATHKH IIPH PelleHNuH
NPAKTHYECKHUX 3a1a4

OIIK-2:CniocoGeH caMoCTOSITeIbHO IPOBOAUTH IKCIIEPUMEHTATIbHbIE HCCIeI0BAHUS
1 HCIO0JIb30BATh OCHOBHBIC IPHEMbI 00Ppa00TKH M NMPEACTABICHHUS IOJIYYEeHHBIX
AAHHBIX

OIIK-2.1:IIpumeHsieT 0CHOBHbIE METO/IbI U CPE/ICTBA MPOBEAeHUS
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IKCMEPUMEHTAJBbHBIX nccneuon&armﬁ, CHCTEMbI CTAHIAPTU3ALIUH U ceanq)mcaunn

OIIK-2.2:Bbi0upaer cnoco0bl U CPeACTBA U3MEPEHUH U IPOBOAUT
IKCIEPUMEHTAJbHbIE HCCIeI0BAHNS

OIIK-2.3:O0padaTbiBaeT U NpeacTABJIsICT MOJYYCHHbIE JaHHbIC M OLlCHNBAeT
NOIPENIHOCTH Pe3yJIbTATOB U3MepeHu i

1.4 Mecto aucuMIUIUHBI (MOIYJsl) B CTPYKType 0Opa3oBareabHOU
MpOTrpaMMBbl

1.5 OcobenHocTr peanu3ayy IUCUUTLTAHBI
S3BIK peanuzanuy TUCHMUIUIMHBEI Pycckuid.

Huciumnnaa (Moaynb) peanusyercsa 6e3 npumenenus 20 u JJOT.




2. O0beM JUCUUILIMHBI (MOTYJIS)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 7
(akam.gac)

Oo0mas Tpy10eMKOCTh

AMCHHUIUTHHBI 3.(108) 3 (108)

KonTakTHas padorta ¢

npenogaBaTeiem: 2(72) 2(72)

3aHATUS JEKIHOHHOIO TUIIA 0,5(18) | 0,5(18)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI 1,5 (54) 1,5 (54)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHass padora

00y4JaloIuXCcA: 1(36) 1(36)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IIpoMekyTOYHAS ATTECTANSA
(3auéT)




3 Conep:xanne TMCHUTIIAHBI (MOIYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHaTus
CEeMHMHApPCKOTO THIIA
Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Monaynu, Tembl
nekiuonH | [Ipaktuue | paboTb TesbHad | Popmupyemble
Ne n/mt (pa3znensl)
Oro THIIA CKHe u/nnn paboTa, | KOMIIETEHIMH
JUCLUTUIMHBI
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.4ac)
1 o) 2 A ’~ L 1
Bsenenue.
1 DJIEeKTPOBAKyyMH 3 0 46 20
blE npudOpHI
CBU.
ITonmynpoBoIHHUKO
2 BbIE npudOpbI 4 0 8 10
CBU.
3 KBaHTOBEIE 6 0 0 6
npuOOpBHI.
Bceero 18 0 54 36

3.2 3aHATUs NTEKIIUOHHOTO THUIIA

o/

Ne paznena
JTUCIUTIAH
bl

HanMeHoBanue 3aHsTHI

O0BeM B akajg.gyacax

Bcero

B TOM YHCJIIE, B
WHHOBAILMOHHOU

dhopme

B TOM YHCIIE, B
AIEKTPOHHOMI

dbopme




BBenenue

OrnpezenieHne MOHATUMA
AIIEKTPOHHBIE PUOOPHI
CBUY u kBaHTOBbIE
pu6opel. OCOOEHHOCTH
JMara3oHOB
CBEPXBBICOKHX YaCTOT U
ONTHYECKOTO, UX POJIb B
Pa3BUTHH
PalOdIIEKTPOHUKH.
Kparkuit ncropuueckuit
OUYEpK pa3BUTHUSA
anexktponuku CBY u
KBaHTOBOM JJIEKTPOHUKH.
OO6acTu mpuUMeHEHUs
ANEKTPOHHBIX TPUOOPOB
CBY un kBaHTOBBIX
npubopos CBY u
ONTUYECKOTO
NUAIIa30HOB. 3HAYECHHE
Kypca Kak OJTHOM 13
0a30BBIX TUCIUTUIHH
CHEIHATbHOCTH, €T0
CBA3b C IPYTUMHU
JTUCIHUILTHHAMU.
OcobenHoctu
YCTPOMCTBA ANEKTPOHHBIX
npubopos CBY:
HEPa3pbIBHOCTh
IEKTPOHHOHU U
KoJIeOaTeIbHBIX CHCTEM,
HCII0JIb30BaHUE BPEMEHU
MpOJIeTa JIEKTPOHOB.
[TpuaIIMn
JTUHAMHYECKOTO
yIpaBJIeHUs
AIEKTPOHHBIM TTOTOKOM.
I'pynnuposanue
AIIEKTPOHOB.
Knaccuduxanmus,
napameTpsl U
XapaKTEePUCTUKU
AJIEKTPOHHBIX TPUOOPOB
CBUY.

OcoOenHoctu
KOHCTPYKLHU
COBPEMEHHBIX
aneKTpoBakyymMHbIx CBY
JTMOJIOB, TPUOJIOB U
TeTpo10B. BiusHue Ha nx
paboTy BpeMEHH MPOoJIeTa
AJIEKTPOHOB U
pacrpeieIeHHbIX
PEaKTUBHOCTEH.
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Knuctponsi
JIByXpe30HaTOpHBIH
YCUJIUTEIIbHBIN
KJIUCTPOH, €r0 CBOMCTBO,
MOAYJISLIUS
3JIEKTPOHHOI'O MOTOKA I10
CKOPOCTH,
IpyNIHUpOBaHUE
JJIEKTPOHOB,
IIPOCTPAHCTBEHHO-
BPEMEHHAS Juarpamma,
3aKOH U3MEHEHHUS
IJIOTHOCTHU TOKaQ,
SHEPreTUYECKOE
B3aMOJECHCTBHE
AJIEKTPOHHBIX CIYCTKOB C
IIOJIEM PE30HATOpA.
[TapameTpsl u
XapaKTEPUCTHUKHU.
YactoTHO-
YMHOKHUTEJIbHBIN
KIIUCTPOH, €T0
YCTPONCTBO, MPUHIIUIT
JEUCTBHUS, TapaMETPBI.
MHorope30HaTopHbIf
YCUJIMTEIIbHBIN
KJIMCTPOH: YCTPOWCTBO,
MPUHLIUI AEHCTBUSA,
0COOEHHOCTHU
rpyIIUpOBaHUsA
IEKTPOHOB, BIUSHUE
HAaCTPOMKHU
MIPOMEKYTOUYHBIX
pe3oHaropos. [IapameTpsl
U XapaKTEPUCTUKH.
OTtpaxarenbHbIi
KJIUCTPOH: YCTPOWCTBO,
MIPUHLINI JEHCTBHUSL.
YcnoBust
CaMOBO30YXK/ICHUS, 30HbI
reHepauu. JINeKTPOHHAA
[EePECTPOMKA YaCTOTHI.
O6nacTu NpUMEHEHUs
KIJIUCTPOHOB.




DeKTpOHHBIE TPUOOPHI
CBY tuna "O" ¢
JUTATETbHBIM
B3aUMOJECHCTBUEM
[Tpunimn
TPYNITHPOBAHUS
3JIEKTPOHOB B TOJIE
OeryIeii BOJIHBI, YCIOBHS
B3aMOJEHCTBHUA C
ANIEKTPOMArHUTHBIM
MIOJIEM.

OcobenHocTy U
MIPEUMYIIeCTBA TPUOOPOB
C ITTUTEIbHBIM
B3aMOJEHCTBHUEM.
HeobxonumMocTth
yMeHbIeHus (pazoBoi
CKOPOCTH BOJTHBI.
3aMeUISTIONTNE CUCTEMBI
(3C). lIpunuun
3amMe/1JIeHUs], BapHAHThI
koHcTpykuui 3C.
[TonsTHe o
MPOCTPAHCTBEHHBIX
rapMOHUKaX, MPAMBIX U
00paTHBIX BOJTHAX.
YactoTHaa nucnepcusi.
YCTpoUCTBO yCUIIUTENA
Ha Jlamre Oerymen
BosHbI (JIBB), npuniun
paboThI, OCHOBHBIE
napameTpsl U
XapaKTePUCTUKH.
OO6nacTy MpUMEHEHHUS.
I'eneparop Ha namme
oOparHoii BosHbI (JIOB),
YCTPOMCTBO U MPUHITUIT
JEUCTBUSA. Y CIIOBUS
CaMOBO30YXICHHUS,
PEXHUM pEreHEePaTHBHOTO
YCWJICHUS, JICKTPOHHAS
MEePECTPOMKA YaCTOTHI.
[TapameTps! 1
XapaKTePUCTUKH.
O6nacT IPUMEHEHUS.




DeKTpOHHBIE TPUOOPHI
CBY Tumna "M"
JIBI>KeHUE AIIEKTPOHOB B
CKpEIIEHHBIX
OJTHOPO/IHBIX
ANEKTPUUECKOM U
MarHUTHOM TOJISIX;
napaboJ1a KpUTHUECKOTO
pexuma.
BzaumoperictBue
AIIEKTPOHOB C
HeoaHopoausiM CBY
AIIEKTPUYECKUM TOJIEM:
BIIUSIHUE NIONIEPEYHOU U
MPOAOJIbHOM
COCTABJISIIOIINX TOJIA.
DHepreTuyecKoe
B3aUMOJCHCTBUE
AJIEKTPOHOB C BOJIHOM.
Jlammiet Oerymeit u
oOparHoO¥ BOTHBI THTIA M.
Yeunurens Ha JIBB trna
M, ero ycTpoicTBO U
MPUHLIUI AEHCTBUS;
rapameTpsl U
XapaKTEePUCTUKU:

KO3 PHUIMEHT yCcUuIeHus,
1oJioca pabo4mx 4acTor,
anexktpoHubd KII1/,
ITYMBI, aMIUTATY THAST
XapakTepUCTHKA.
I'eneparop na JIOB Tuna
M, ero ycTpoicTBo,
MPUHIUI ACHCTBUS,
yCIIOBUS
CaMOBO30YX/IeHUS,
napameTpsl U
XapaKTEPUCTHUKHU.
Ob6nacTu NpUMEHEHUs
JIBB u JIOB tuna M.
MHorope30HaropHbIi
MarHeTpoH, yCTPOHUCTBO U
TIPUHITATI JCHCTBUS;, BUIBI
KoJ1e0aHuif aHOTHOTO
6s0ka. CriekTp BUIOB
kosneOanwmii. Pasnenenue
BHJIOB KOJICOAHUH.
OO6pazoBanue u
JBKEHUE AJICKTPOHHBIX
CIulLl. Y CIIOBUS
CaMOBO30YXKICHHUS.
[TapameTpsl u
XapaKTEPUCTHKHU.
PaznoBugHOCTH
MarHeTpoHoB. Ob6nactu
MIPUMEHEHHUS.
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[TorynpoBOIHUKOBBIE
npubopsr CBY

Hwuon I'anna.
DOHepreTuyeckKas
auarpamMma
MHOTO/IOJIMHHOTO
MOJTyIPOBOJIHUKA.
[ToneckopoctHad u
BOJIbTaMIIepHast
XapaKTePUCTUKH.
YcnoBust hopMupoBaHus
JIOMEHAa BBICOKOT'O TI0JIS;
dhopma Toka uepes
npuoop. ITponeTHsrit
pexum. Ouznueckue
IIPOLIECCHI,
ompeestonure padoTy
nuona ['aHHa B 1pyrux
pexumax. OcobeHHOCTH
KOHCTPYKIIUU TeHeparopa
Ha muoxe 'anHa,
OCHOBHBIC MTapaMETPHI,
o0JacTi MPUMEHEHHUS.
JIaBUHHO-ITPOJIETHBIE
muonbl (JITT/T), BapuanThI
UX YCTPOMCTBA.
OcHoBHBIE pU3HUECKUE
npoueccst B JITTI:
JIABUHHOE Pa3MHOXKEHHE
HocuTelnel B 6aze.
[Tponetnsiit pexxum JITI,
€ro 0COOCHHOCTH.
OCHOBHBIE TapaMETPhI
JIITA. IIpumepsr
KOHCTPYKIMI reHeparopa
JITTM, oGmacTi
MIPUMCHCHHS.
CpaBHHUTEIBHAS OLIEHKA
Pa3ITMYHBIX IEKTPOHHBIX
npubopos CBY. Kparkue
CBEJICHUS O BHOBb
pa3pabarbIBaeMbIX
npubopax. [lepcriekTunb
Pa3BUTHS SIEKTPOHHBIX
npubdopos CBY.
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duzuvecKre OCHOBbI
pabOTHI KBAaHTOBBIX
puOOpPOB

OcHOBHBIE CBEICHHUSI.
Omnpenenenrue TEPMUHOB
"KBaHTOBBIE IPUOOPHI",
"nmazep", "mazep" u ap.
Knaccuduxarus
KBaHTOBBIX MPUOOPOB IO
JMana3oHy 4acToT,
pabodemy BEIIeCTBY U
JIPYTUM TIPU3HAKAM.
BaxnocTs 0cBOCHMS
PaIHONIEKTPOHUKOU
ONITUYECKOTO Uara3zoHa
BOJIH. OCHOBHBIE
0COOCHHOCTH U 00J1acTH
MIPUMEHEHHS KBAHTOBBIX
pUOOPOB.

DU3NYECKHE OCHOBBI
KBaHTOBBIX MPUOOPOB.
DHepreTuuecKue
CHEKTpPHI aTOMOB,
MOJIEKYJ U TBEPJBIX TEI.
HopMmanbsHoe n
BO30YXJICHHOE
COCTOSIHHE CUCTEMBI;
MIOHSITHE O CIIOHTAHHBIX
Mepexo/iax u CIIOHTaHHOM
W3ITyYeHUH.
MertactabunbHoe
COCTOSIHHE, CpeHEe
BpEMS JKU3HU YacTUILL.
[TonsTue 06
WHIYIUPOBAHHOM
(BBIHY>KJIEHHOM)
W3ITydeHUH
MOTJIOIICHUH.
CooTHoeHue
Ontnmreiina. [Tonstue 06
VHBEPCHOMN
HACETICHHOCTH, €€
XapaKTePUCTHKU: YHUCIIO
aKTHBHBIX YaCTHII,
TeMIieparypa rnepexosa.
Mertoab! co3nanus
WHBEPCHH HACEICHHOCTH:
SHEepreTUdYecKas HaKauKa,
METO]T COPTUPOBKH U JIP.;
HACHIIICHUE TIePeXo/Ia.
KBanToBoe ycunenue;
peXUM

CaMOBO30YXKICHHUS. 12




KBanToBble pubopsI
CBY

Oco0eHHOCTH KBaHTOBBIX
CBY mpubopos.
KBanToBbIl reHeparop Ha
MOJIEKYJIax aMMHaKa, ero
YCTPOICTBO, MPUHIIUTT
JICHCTBUS, OCHOBHBIC
MapameTphl.
ONEeKTPOHHBIN
MapaMarHU THBIN
pe3onanc (I11P),
cnektpsl D[P B pyOune u
JIPYTHX TBEPIBIX TENaX.
KBanrtoBbIE
IapaMarHUTHbIE
yeumutenn (KITY):
pEe30HaTOpHBIE
(“npoxomHOrO” M
“oTpaxarenbHOro”
tumnoB), KITY Gerymeit
BOJIHBI, UX YCTPOUCTBO;
0COOEHHOCTH
PE30HATOPHBIX CUCTEM.
AKXKTHBHBIEC BEIIECTBA,
ucnosb3zyemsle B KITY.
[TapameTpsl u
xapakrepuctuku KITV.
KBanToBbIE CTaHAAPTHI
4acTOTBL, UX YCTPOUCTBO,
OCHOBHBIE
XapaKTEPUCTUKU U
MapameTphl.
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KBanToBble pubopsI
OINITUYECKOTO JAHAara3oHa
brok-cxema onTuueckoro
KBaHTOBOTO T€HEeparopa
(nmazepa).
Knaccuduxarus.
Onrtuyeckuil pe3oHarop,
€ro yCTPOMCTBO, TUIIbI
KoJIeOaHMiA.

I'a3oBble nazepsl. [enuit-
HEOHOBBIN (aTOMHBIN)
Jlazep, €ro yCTpomcTBO U
SHepreTuyecKas
JUarpaMMa; IpUHITAT
CO3/1aHUsI UHBEPCHOM
HACEeJIEHHOCTH; paboune

8 3 2 0 0
MEPEX0/bl; OCHOBHBIC
napameTpsl. AproHOBBIN
(MOHHBIN) JTa3ep, ero
YCTPOMCTBO,
SHEPreTHYECKas
JIrarpamMMa, OCHOBHBIE
napameTpsbl. Jlazep Ha
Mmoutekynax CO2, ero
YCTPOHCTBO, MPUHIIUIT
paboThl, MapamMeTphl.
CpaBHuTENBHAS OLICHKA
KBaHTOBBIX MPUOOPOB
Pa3IMYHBIX TUTIOB,
00J1acTH UX TPUMEHEHUSI.
[TepcriekTHBBI pa3BUTHSA
KBaHTOBOM JJIEKTPOHUKH.
Daoanxn 1Q N N
3.3 3aHsATHS CEMHUHAPCKOT0 TUMA
No O0BeM B akaj.gacax
B B TOM YHCIIC, B B TOM YHCIIE,
No | paznena N N
HanMeHoBaHMe 3aHATHIA WHHOBAITMOHHON B
/T | AMCITUILT Bcero N
dopme AIEKTPOHHOH
WHBI
dbopme
Daonn
3.4 JIabopaTopHbIE 3aHATHS
O6beM B akaj.uacax
Ne
Ne | paszena } B TOM 9HCIIC, B | 5 1oMm yncIie,
HanmeHoBaHMe 3aHATHIA WHHOBAIMOHHOMN B
/11 | JACIAILT Beero
dopme SIIEKTPOHHOMN
VHBI |y
dbopme
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1 1 N3yuenue naboparopHoOro 6 0 0
000pyT0BaHHUS
41

5 1 CCIIEIOBaHUE 10 0 0
OTPaKATEIHHOTO KIIMCTPOHA
Hccnenosanue naMIibl

3 1 ceIeAoBarHe 10 0 0
0oOpaTHOM BOJIHBI
Uccnenosanue

4 1 MHOT'OpPE30HaTOPHOTO 10 0 0
MarHeTpoHa
Uccnenosanue

5 1 MHOTOpPE30HaTOPHOTO 10 0 0
MarHeTpoHa
Hccnenosanue regeparopa Ha

6 2 A parop 8 0 0
muonae I'anna

D A A /A
S ®oHA OLEHOYHBIX CPEACTB AJIsl INPOBEACHHUS IPOMEKYTOYHOMN
aTTrecralmu

OueHoYHbIE CPEeICTBA HAXOATCA B MPUIOKEHUH K pabouuM
IporpamMMam JIMCHUIUIHH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJBHOM Y4eOHOH JMTEpaTypbl,
HEO0X0IMMOH /1JIs1 OCBOCHM S AU CIUTLIMHBI (MOTYJIs1)

6.1. OcHoBHas TUTEparypa

ABTODBI, 3arnaBue N3narenscTBo,
COCTaBUTECIIN ron
JI1.1 | ®enopos H.. OnextponHble prdopsl CBY u kBanToBbIe | MOCKBa:
npuOOpbI: YIeOHUK ISl paquoTeXHUUeCKuX | ATomuznaar, 1979
CIIEHUATBHOCTEN BY30B
6.2. JlonosiHUTENbHAS JIUTEpaTypa
ABTOpBHI, 3arnaBue N3narenscTBo,
COCTaBUTEIN roj
JI2.1 | bepe3un B.M., OnexktpoHHbie mpudopsr CBY: yueO. Mocksa: Beiciias
Bbypsx B.C., nocoOue JUIst By30B IO CIEIl. mikona, 1985
I'yrmaiitr 9.M., "DneKTpoHHbIe TPUOOPHI"
Mapun B.I1.
JI2.2 | Qynun B. H. OneKTpoHHbIE U KBaHTOBbIe pubopsl CBY: | Mocksa:
y4eOHUK Ui PaJHOTEXH. CIEll. By30B Oueprus, 1972
6.3. Meronnueckue pazpaboTKu
ABTODBI, 3arnaBue N3nparenscTBo,
COCTaBUTENIN ros
JI3.1 | h30t10B A. B., OnexTpoHHbIEe U KBaHTOBbIE Tpubopsl CBY: | KpacHosipck:
CepxaHTOB A. 71a0. IPaKTUKYM [JUIsl CTYJICHTOB CIIeL. Coy, 2012
M., Bosomun A. | 160905.65, 200101.65, 210302.65,
C. 210303.65 u nanp. 200100.62, 210300.62]
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JI3.2 |U3o0t10B A. B,, OnexkTpoHHbIe U kBaHTOBbIe Tpubopsl CBY: | KpacHospck:

CepxaHTOB A. 71a0. IPAKTUKYM JIJIsI CTYICHTOB CIICII. CdYy, 2012
M., Bonomun A. | 160905.65 "TexHuueckas 3KCIuTyaTanus
C. TPaAHCTIOPTHOTO PAAHO000pyAOBaHMS",

200101.65 "IIpubopoctpoenue", 210302.65
"Pagnorexuunka”, 210303.65 "briToBas
pPaIMOdIEKTPOHHAS anmnaparypa’,

200100.62 "ITpudopoctpoenne", 210300.62
" Paguorexuuka"

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHHUKALMOHHOU
cetu «UHTEpHET», HEOOXOAMMBIX /IJIsl OCBOEHMSI AU CIUTIIMHBI (MOIYJIs1)

21 | Caift OMOIMOTEYHO-U3AATETHCKOTO http://bik.sfu-kras.ru
komiuiekca COY

8 Meroauveckue ykazaHusi A OOYyYAKIIUXCHA MO OCBOEHHIO
AUCHUTIAHBI (MOIYJIs1)

- CnaiioBoe COMPOBOXKJICHHUE K JICKIIMOHHBIM 3aHSTHUSIM;

- Temarmka, OCHOBHBIC BOMPOCHI II0 IIPOBEACHUIO JIA0APTOPHBIX
3aHSTUH;

- Bompocel u 3amaHus il pa3iMUHBIX  (HOPM TEKYIIETO KOHTPOJIS
3HaHWM, YMECHUW, HABBIKOB.

B uyacel, oTBeJieHHBIE MOJ] CAaMOCTOSITENIbHYIO PabOTy CTYIEHT IOJKEH
u3y4darb TEOPETHUECKHH Kypc H OQOpPMIIATH OTYET O BBINOJHEHUU
naboparopHoil pabotsl. Ha camocTosiTenbHOE H3y4YEHUE TEOPETHUUYECKOTO
Kypca oTtBoauTcsa 36 akan. uvacoB. CamocTosiTenbHas paboTa BBIMOJIHSAETCS
CTyJICHTaMH Ha OCHOBE YUCOHO-METOIMUECCKUX MaTePHAIOB JUCITUTUIAHEI.

9 IlepeyeHb MHGPOPMALMOHHBIX TEXHOJOIHMH, MCIOJb3yeMbIX IpPH
OCYLIECTBJICHUN 00Pa30BATEIbHOIO Mpouecca M0 AUCHMILVINHE (MOAYJIIO)
(nmpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUCHHUSI

9.2 IlepeueHb HCOOXOIUMBIX MH(DPOPMAIIMOHHEIX CITPABOYHBIX CHCTEM

9.2.1 |Hayunas oOuOmmoreka C®DY http://bik.sfu-kras.ru/, pacnonararomas ciaeayrOmmMMu
HAyYHBIMHU TIEPUOTUYECKUMHU U3AHUSIMU:

9.2.2 | 1. Autennsl (CO0pHUK cTaTeil).

9.2.3 | 2. 3apyOexHas pagrodIeKTPOHHKA.

9.2.4 | 3. 3amepuTtenbHas TEXHUKA.

9.2.5|4. U300peTarenb U paloHAIN3aTOP.

9.2.6 | 5. MukpocucteMHas TEXHUKA.

9.2.7 | 6. U3BecTus By30B. [IpubopocTpoenue.
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9.2.8 | 7. U3BecTus By30B. Pagnodusuka.
9.2.9| 8. 1U3BecTus By30B. PannosnexTpoHuka.
9.2.1|9. 13BecTus By30B. DIEKTPOHUKA.
0
9.2.1|10. [IporpamMmMHbI€ TPOAYKTHI U CUCTEMBI.
1
9.2.1|11. PannorexHuka.
2
9.2.1|12. PannoTexHuKa 1 2JIEKTPOHUKA.
3
9.2.1 | 13. [Ipubops! 1 TEXHUKA IKCTIEPUMEHTA.
4

10 MarepuajabHo-TexXHHYeckasi  0a3za, HeoOxoaumMmast ISl
OCYIIeCTBJIEHUSI 00Pa30BaTeILHOIO MpoIecca Mo JUCHUNINHE (MOIYJII0)

. Kimmerpon — 1 mr.

. Jlamma oOparHo# BOJIHBI — | 1T,

. MaraetpoH — 1 wr.

. 'eneparop na nuoxae I'anna — 1 mir.

. Bartmetp — 4 mr.

. Hactoromep — 4 mir.

. UcTouHUKY MUTaHUSI HU3KOBOJIBTHBIE — 4 MIT.

0 3 N N R~ WN I~

. UcTounnKY TUTaHUA BLICOKOBOJIBTHEIE — S IIIT.
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