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1 Hesm 1 323298 M3YYeHHS JUCHHILTHHBI (MOXYJIS).

1.1 Ileas ocBoeHHsI JUCHMILTAHBLIL: (POPMHPOBAHNE KOMIIETEHI[HH, CBS3aHHBIX CO
3HAHHEM TIIPHHIMIIOB paGoThl, TEXHONOTHEH M3TOTOBRIEHHS H METOAAaMH 3KCILTyaTal[HH
COBPEMEHHOH  paJHOdPIIEKTPOHHOH M ONTOYIEKTPOHHOH  armrapaTypsl B HH()O-
KOMMYHHKAI[MOHHBIX TEXHONOTMAX M CHCTeMax CBSI3H, (OpMHpOBaHHE KOMITETEHIIHIT,
CBSI3aHHBIX IIOATOTOBKOH CTYAEHTOB B 00IaCTH 3MIeMEHTHOH Oasbl CHCTEM OITHYECKOH CBSIZH.

1.2 3agauld MCHMIVIMHBL: HAy4lTh CIVACHTOB IIPHHIMITAaM paOOTEL, MeTOoXaM
MIPOEKTHPOBAHHS, HM3TOTOBIEHHA H 3KCIUIyaTallMH OITO3MEKTPOHHBIX SMIEMEHTOB, CeTel H
CPEACTB CBA3M; 3aKIOYAlOTCA B H3yueHHe (H3NYECKHX OCHOB, YCTPOICTBA, IIPHHIIHIIOB
JEeHCTBH S, XapaKTepPHCTHK M MTApaMeTPOB Ba)KHEHIINX NMPHOOPOB H YCTPOHCTB, HCITOMB3YEMBIX B
OITTHYECKHUX CHCTeMaxX CBA3H. K HMX UHMCIY OTHOCSATCS KBAHTOBBIE T'€HEpaTOPHl M YCHIIHTEIH,
OITTHYECKHE MOMYIATOPH M Ae(ueKTOpEl, (GOTOAHOAEI H (OTONPHEMHBEIE YCTPOICTBA,
YCTpPOHCTBA, OCHOBAaHHBIE Ha HCITOMB30BAHHH HEIMMHEHHOH OMTHKH, TronorpadHH, a Tarxke
HHTETPAIbHOHN OITHKH.

B pesynbTare H3yuYeHHSI HACTOSMIIEH AMCLMIUIMHBL CTYAEHTHI ITOTYYaT 3HAHHS, HMEIOIIHE
HE TOJIBKO CAMOCTOSTEIbHOE 3HaYeHHe, HO M SBJoIHecs (pyHZaMEeHTOM JUIA H3y4eHHS psja
ITOCTIEAYIOIIHX CIIEIHAIbHBIX JHCLIMILIMH M MMPaKTHYECKOH PaboTEHL.

1.3 MecTo JHCHHIJIMHBI (MOIYJ/ISA) B CTPYKTYpe 00pa30BaTeJIbHOM NMPOrpaMmal.

JucrpmimHa «ONTO3IeKTPOHHEIE H KBAaHTOBEIE IIPHOOPEI» OTHOCHTCS K BapHATHBHOM
yacTH broka 1 " JIucuMITmMHEL (MOAYIH)" yueOHOr O IUIaHa.

JucumrmHa GasHpyeTcs Ha 3HAHHAX, TONYYEHHBIX B IIPOLECCe M3YYEHHS MUCIHILINH:
«OnTHYECKHE HAIIPABISIOIIME CPebl», «ONTHKa», «SIMeKTPOMATHHTHBIE ITOJIS M BOJHEI».

3HaHu 4, IPHOOPETEHHBIE TIPH U3YUYEHHH JUCIHIUHHBL «OINTO3EKTPOHHBIE U KBAaHTOBBIE
IIPHOOPBI», HEOOXOMMMBI I OOOCHOBAHHOI'O IIPHMEHEHHS OITO3EKTPOHHBIX H KBAHTOBBIX
MpuHOOPOB B ONTHYECKMX CHCTEMaxX Iepeflaud M o0paboTKH HHGOPMALMH, CO3MaHHSI H
5KCIUTyaTHPOBAHH S COBPEMEHHEIX OINTO3JIEKTPOHHBIX YCTPOHCTE H CHCTEM CBSI3H.

1.4 IlepeyeHb IWIAHHPYEMbBIX Pe3yJIbTATOB OOYYEHHH MO JHCHHILIHHE (MOIYJIIO),
COOTHECEHHBIX ¢ IUIAHHPYEMBIMH PezyILTATAMH OCBOSHH S 00PA30RATEILHOMH MPOrPAMMEL

W3yueHHe faHHOM y4eGHOM JUCIMIUTHHEI HAallpaBIeHO Ha (JopMIpOBaHHE Y 00 YUAIOIIMXCS
npodeccHoHambHBIX KomrteTeHImi (OITK-5, TTK-2)

No WHupexc CopnepxaHue B pesynberate u3ydeHHs ydeOHONH JUCIIUTUIHHEL

rn; KOMIIET | KOMIIETEHIHH (WIH e€ o0yyarolHecs JOIKHBL

| eHUMH YACTH) 3HATH yMeTh BJIAJIETh

1. OIIK-5 | TOTOBHOCTBIO TOTOBHOCTBIO | TIPHHI[HITHI IIPUMEHSTh
VUHTLIBATh MPH | CONEHCTBOBATL | ONMTO3JIEKTPOH | IOITYYEHHEIE
TIPOBEIEHHUH BHE/IPEHHIO HOT'O TEOpETHUECKHE
HCCIIeIOBAHHIA, IIEPCIIEKTHBHBL | mpeoGpasoBaH | 3HAHHS K
TIPOEKTHPOBAHHH, X TeXHONOTHA | pq U | IIPaKTHYECKOM
OpTaHH3alHH H CTAHAAPTOB | dyrpryeckue y
TEXHOIIOTHYECKIX OCHOBBI B3aHMOJIEHCTBH
TIPOLIECCOB H paboThI 10 ¢ OOBbEKTaAMH
SKCIUTYaTal[HH OITO3JIEKTPOH | ONTO3IEKTPOHH
HH(POKOMMYHHKAIIHOH HBIX H | oft TeXHHKH
HBIX CHCTEM, ceTeil H KBaHTOBBIX U1 06paboTKH
YCTPOHCTB  MHPOBOH pHOOPOR UL | M Tepegayn
OIBIT B  BOIpPOCAaxX OITHYECKHX HHGOpPMAIHH B
TEXHHIECKOTO cerei H | ONITHYECKHX
PETYIMPOBAHH A, CHCTEM CBSI3H. | CHCTeMax




No Wnnexe Coneprxamie B pesynprare n3yyeHHs y4eOHOH JTHUCLIUIUTHHBI
n.r_r. KOMITET | KOMITETEHLIMH (IUTH €€ 00 y4aroImecs JOIDKHBI
SHILIHMH YaCcTH) 3HATh YMeTh BJIAJeTb
METPOIOTHYECKOTO TIPHHIMITEL CBST3H.
obecITeyeHNs u OITO3/IEKTPOH | TIPHMEHSTh
6€30MacHOCTH HOr'o IOITYYEHHBIE
KH3HEAESITEIIbHOCTH Mpeobpa3oBaH | TEOPETHYECKHE
us U | 3HaHHUA K
busnyeckne MIPaKTHYECKOM
OCHOBBI y
paboTH B3aHMOJIEHCTBH
OITTORIIEKTPOH | IO ¢ OOBEKTaMH
HBIX H | ONTO3IEKTPOHH
KBAaHTOBBIX oM TEXHHKH
mpubopoB A | A1l 00paboTKH
OINTHYECKHX H nepeiayn
cereit U | HHGOpMALMH B
CHCTEM CBSI3H. | ONITHYECKHX H
BOJIOKOHHOOITT
HYECKHX
CHCTEMAX
CBSI3H.

2 [1K-2 TOTOBHOCTBIO YMEHHEM dusnyeckue KPUTHYECKH |
OCBaMBaTh IPHHIMITE | COOHPATh H OCHOBBI 000CHOBAaHHO
paGoTHI, TeXHHYECKHe | AHATHSHPOBATh | orrronnekTpoHH | MOIXOMHUTE K
XapaKTEPUCTUKH u | HHOpMAIHTO BIX u | BRIOODY
KOHCTPYKTHBHBIE ALt KBAHTOBKIX PazIIMYHBIX
0COBEHHOCTH (opmHpOBaHHs HEODOE: OITORIIEKTPOHH
paspaGareBaeMpIx | HCXOAHBIX I BIX H
HCTIOMb3YEMBIX ﬁ;}c{)}eﬁiﬁgm - YCTPOHCTBO, | KBAHTOBBIX
COOPYXKCHHH, S CPEJICTB 1 OCOOEHHOCTH, HPH50POB H
000py10BaHHUS M | Coreif cpsi | OCHOBHEIE YCTPOHCTB JUIS
CpeaCTB . | mx smementoB. | Xapaxtepuctuk | KOHKPETHBIX
HH(})OKOMMYHHKATTHIA # u apamerpsr | XM }

HIy4aeMEIX OITHYECKOH
50DOB: CBSI3H,
TPHOOPOB; COIOCTABIISIA
- OCHOBEI | OCOOEHHOCTH
HeIMHeH Ol HCTIOTB3YEMBIX
OTITHKH: MaTepHAlIOB H
MapaMeTpsl
- IapaMeTpsl | MpHOOPOB
OCHOBHBIX cobHupaTh U
H3TydaTenei M | aHaIM3HPOBATh
bonpuéMHHKO | HHpOpPMAIHIO
B B | And
TEIEeKOMMYHHK | ()OPMHUPOBaHHA
aLsIX HCXOIHBIX
TIPHHLIMTIEL JAHHBIX LI
paboTHI, IIPOEKTHPOBAHH
OCHOBHBIE S CpeAcTB H
CBOJICTBA U | ceTei




No Wngexc Conepxarzie B pesymnbrate H3yueHH A yueOHOM JHCLIIITUTHHEL
mj[. KOMITET | KOMITETEHLIHH (FITH & 00 YYAIOIIHECS JOMKHBL
eHI[HH YaCTH) 3HATH YMeTh BJIAJETh
TEXHONIOTHIO OINTHYECKOH
H3LOTOBIIEHHMS | CBSBH H  HX
3NEeMeHTHOMH 3TIEMEHTOB.
0aspl  CpeacTB | coOHpaTh H
H CETEN | aHAIM3HPOBATh
ONTTHYECKOH M | HH(OPMAIHIO
BOJIOKOHHOOIT | JUI1
HYECKOMH CBs3H. | (OPMHPOBAHHS
HCXOIHBIX
JNAHHBIX [T
MTPOEKTHPOBAHH
s CPeACTB H
ceTel
OITHYECKOM
CBSBH H HX
3JIEMEHTOB.

2. CTpyKTYpa H cojepiKaHHe JHCHHILIHHDLL

2.1 PacnpeaesieHHe TPYA0EMKOCTH JHCIHILIHHBI 10 BHJAM padoT.
OOf1mas TpyAoEMKOCTh JUCLIMIUIHHEI cocTaBlgeT 6 3a4.efl. (216 yaca), HX paclpeielleHHe

0 BHAaM paboT MpecTaBIeHo B Tabnmile

(0ns emyodenmoe ODO).
Buj yuebSHo# paGoTh Bcero CemecTpsl
YacoB (4yackr)

A B
KoHTakTHasi padoTa, B TOM YHCJIe:
Ay MTOpPHbBIE 3aHATHA (BCEro): 72 52 20
3aHATHA JIEKIHOHHOTO THIIa i2 iz - -
JlaGopaTopHBIE 3aHSTHS 36 26 10 - -
3aHATHA CEMHHAaPCKOTO THITa (CEMMHAPEL, 24 14 10 ) )
ITpaKTHYECKHE 3aHSITHS)
HHasn koHTAKTHAA padoTa:
KonTtpoms camoctosrensHoH paboTsl (KCP) - - -
ITpomexyrounas arrecranus (MKP) 0,5 02 | 03
CamocTosiTe/IbHAS padoTa, B TOM YHCIe: 116,8 | 55,8 | 61
Kypcoras paGora - - -
IIpopaboTka yueOHOro (TEOPETHYECKOr0) MaTepHaa 96 48 | 48 - -
BrmionseHne HHIMBUAYaIbHBIX 3alaHHH (ITOATOTOBKA
COOBIIEHHIT, TIpe3eHT AL ) i i i )
Pedepat - - - -
IToAroToBKa K TeKYIeMY KOHTPOIIO 20,8 7.8 13 - -
KoHTpoJIb:
[Toaroroeka K 3auery - -
[ToaroroBka K 3K3aMeHy 26,7 - 26,7
O0mas Tpya0eMKOCTb qyac. 216 108 | 108 - -

B TOM YHCJIe KOHTaKTHas | 72,5 | 52,2 | 20,3




padora

3a4. e

2.2 CTpyKTYpa JUCHHILIHHDBI:

Pacripenenenne BUIOB yueGHOH pabOTHL H HX TPYAOEMKOCTH I10 Pa3enaM IHCLIIIIHHEL.
Pasjens! THCHHITIHHEL, H3y4yaeMble B A, B ceMecTpax (ounas gpopma)

KomiuecTBO 4acoB

BHeayauT
Ne HarveHoBaHHe pa3fienioB B AY a6 Ugﬁax OpHas
cero p pabota
J | 1I3 JP | CPC
1 2 3 4 5 6 7
Ou3HYeCKHe OCHOBEI M OCOOEHHOCTH KBAaHTOBEIX
1 16 2 6 8
- |mpubopos
) OnTHyecKHe pe30HAaTOPHI M CEIIEKIHS MO/ 18 4 6 8
3 ‘THITEI ¥ peXHMBI PabOTHI JTa3€POB 18 4 6 8
4 OCHOBBI HETTMHEHHOH OINTHKH 12 2 10
5 OMnTOAMEKTPOHUKA, TIPEAMETHI H3YUEHH S 12 | 2 10
OMITOANTEKTPOHUKH, OCHOBBI ONTO3TEKTPOHHKH.
DOHU3HYECKHE OCHOBBI M IIPHHIMIT JeHCTBHSI
6. TTOITYITPOBOJAHUKOBBIX CBETOM3IIYYAIOIIHNX JHOOB 16 2 2 4 8
(CHUJD).
Ou3HUeCcKHe OCHOBBI PabOTHI MOTYITPOBOTHUKOBBIX
7. rasepHbIX jooB (JIJ[). O6macTu MpHMeHEHN S 16 | 2 2 - 8
ITOTYTIPOBOIHHKOBBIX JIa3€POB.
DOTONMPHEMHHKH, TIPHHIIUAIT PaGOTHI (HOTOIMPHEMHHKOB.
g |Kmaccuduxaipia GoTonpHeMHHKOB, HCIIOMb3YeMBIX B | 16 | 2 2 4 8
orrroanekTponuke. OOII.
OrnTudeckue cpejibl. DIeMEHTHI BOJIOKOHHOH M
Q. |[MHTErPATbHOM ONTUKH. THITHI BOOKOHHBIX 12 | 2 10
CBETOBOJIOB M METOJBI HX M3TOTOBRJIEHHS
WHTerpambHast ONTHKa (GYHKITHOHAITBHEBIE H
TIPUKITaJ{HbIE acTIeKThI. DleMeHTHas 6a3a 12 | 2 12
10. HHTETPAIbHOM ONTHKH, 00JIaCTH HCITONB30BAHHS H
TIPEUMYIIECTBA HHTETPATbHON OITTHKH.
" OnTpoHsI, HX KITaccH(PUKAIHSI, CBOMCTBA M 00TIaCTH 12,8 2 10,8
- IIpUMEHEHUS.
OU3HIECKHe OCHOBBI MOTYIISILIHH CBETA, CITOCOOBI
12. |OCYLIECTBIEHHS MOXYIIALIMU OITTHYECKOIO HATYYeHHS B 16 2 6 8
OITT OTIEKTPOHHUKE.,




HHTerpaneHO-CNTH ECKHE BOTHOBOIRL i 10 2 8
BOMHOBOIHEE CTPVET YPI HA MOBEPXHOCTH NOITORKEK.

MNoaroToBka K SK3AMEHY

13,

26,7

Hmozo no ducrpmanye: 2155 12 | 24 36 | 1168

lMpioeevanme: J1 = nesapot, [13 - npaxTiceckase saHsarns [ cenomapel, JIP - naSoparopmiie
sauaTHa CPC - camocTosTenpHad pabora cTyIeHTa

2.3 Cogepasinie paijieion THCIHIL LD
231 JauAaTHA JeKIMOHAOTO THIL

Popaa

Ne| HarmeHopaHHe pazzena ConepsaHie pasfiena TEKYIIEro

KOHTPOVLA

1 2 3 4

L. OTBeTH Ha

[lkana IeKTPOMATHMTHELS  KomefaHMi M |gopTposHble
CMTOEKTPOHIER, oIHCTE B A, KOTOPYIO  HOMONBIYET BOMPOCKE
HPEAMETHL H3YUEHHA ONTCONEKTPOHMHKR. TNMEKTPOHE! H (POTOHB KK |gamanmis.
ONTTOAIEKT POHMKM, HOCHTENH HHpopMATT. [TPpiHLBIE
[ ITONERTPOHHOTD MpeoipaTonaniHa.
T OANEKTPOHHEN. Knaccrdixatps HeTOMHHKOB CBETa H
TpeGoBaNHA K HHM B ONTONEKT POHHKE.
2 DI ecKHE OCHOBR H ITPHHLINI JefcTRHA OseTnl Ha
‘mmmm HCTOMHHEDE CBETA. KOHTPOILHBE
CrexTpansHEE xapakTepreTies CHJL ¢RI H
mnmemreummﬂ " BomrammepHiie XapaktepHeTass CHJL mﬁ AaE
b i Konerpyrigio: CHJT i 1o AHarpanms
MOTYITPOS OHHEOBRIX
o i manparneHnocTH. [Tprmenenne CHJL B
m*tml:ﬁa" : {: IC} Hm,lll “;"m yeTpoficTRrax oTOORRNEHHA IHAKO-GVEREHHOT
: mpopMatii. CBeTOMHOTHBE MOIYIH A1
paﬁum € BONOKOHHO=-ITTHMESC KM TTHHHAMAH
CBASH.

3. YCIOBHA IeHepatiiH TasepHbeiM nogon (JIJ)  |[OreeTl Ha
(DHRHNECKHE OCHOBEL KOTEPEHTHONO HIMYYeH, YCIoRHe KOHTPOIEHIdE
paloru meeperonmoll nacenenmocti. Kooddmument  (mompockt it
NOTYITPOBOTHITKOBRIX VCHIIEHHA  €ro ¢cBA3L ¢ mapameTpans JIJI. TR AHIL
nazepnix gpogos (J1J1).  |[Keattopas sdpekTHEHOCTR B K17 Nasepa.

O6macTH NMpHMEHEHHA BarT-aMIiepHan XapaKTepHCeTHEA H &€ OfHCaHHe.

MOMYTNPoEIHHKOBLD [MpeHerse Tazepos B npuHTepax 1 CD-ROM.

MAIEPOE, JIAZepE B MEIHLIHHCKOH IHATHOCTHYSCKOMN
|armapar:,rpe.

4.\ Doronpren, |tbrimueciote ocHOBRE PafoTht oTONpHeMIGKOS, |OTBETH Ha
TIPHHEITHIT PaBoTH Knaccndmxanns GoToHHbIX JeTEKTOPOR. KOHTPOUTEHbIE
thorTonpHeMIITOB. Bomb TanglePHELE XAPAKTEPHCTHEG [BOIMTPOCK! H
Knacerndnmaipia |¢PD'I‘{J|H&I{-ET-DPGH. doToBob TAMECKHE SATAHHA
oTonpHenMITHoD, TMPHEMHHEN H MpeofpasosaTeH COMHEMHOIT
HCTOMb3VEMBIX B SHEprHH. THNOBKE CTPYKTYPM
CHTT OTEKT PORHKE. GRICTPONEfCTBYIONMX pin $oTOTHOLOB.

CTIeXTpanbHELS NapaKTepHCTHEN




(OTOIpPHEMHIIKOB.

"

BOJIHOBOJZ OB

TaHTaJIaT JIMTHA M HX TIDHMEHEHHE B

Orrtryeckue cpefsl. ONMeMEHTH BOTOKOHHOH H |OTBETH Ha
HHTETPaIbHON ONTHKH. OH3HYECKHE OCHOBBI KOHTPOIIbHBIE
TMPOXOKICHHS H3ITYUEHHS Yepe3 BOTOKOHHBIH  [BOIIPOCEHI U
CBETOBOJ. THITBI H KOHCTPYKLIMH CBETOBOAOB,  (3aaHHS.
XapaKTEPHCTHKH HX IOTEPh, BXOJHAS H Harmicanme
OrTHyecKHe Cpejsl. Y CTIOBas aneprypa. [IpoxoxkaeHHe H3TydeHns |pedepara.
OIneMeHTHI BOJIOKOHHOM M [4epe3 CBETOBObI ¢ IPaAHEHTHBIMH PO HITIMH
MHTET paJIbHOM ONTHKH.  |TIOKa3aTeln IpenomiieHus. [lepenaya
KOHCTpYKIMH H THIIBI HEPETYIISPHON U PeryISIPHOI HH() OpMaI[HH
BOJIOKOHHBIX CBETOBOZOB. [UePe3 KI'YThl CBETOBOIOB. JIIEMEHTEI
KOHCTPYKIMH BOJIOKOHHO-OITHYECKOr O KaOers.
[Iprmenenue ceeroBoioB B BOJIC, Memuimue H
obpabotke HHpopMaIH. CBETOBOHBIE MOJIHI.
OreHKa ymcia MOJ. Y CIIOBHE U1 OZHOMOIOBOTO
CBETOBOJIA.
HTEerpanbHast OnTHKa OtBeTHl Ha
YHKIIHOHAJIbHBIE H KOHTPOJIbHBIE
b HTerpampHast ONTHKA (PyHKIMOHAIbHEIE H
TIPUKIIaHbIE ACIIEKTHL. BOITPOCEHL H
TTPHUKITAJTHBIE ACTIEKTHI. THITBI AU3TEKTPHYECKHUX
OnemeHTHas 6a3a 3alaHH L.
< MHKPOBOITHOBOZOB. OCOOEHHOCTh
HHTErPAIBHOM ONTHKH,
pacIrpocTpaHeH s H3Ty4eHHS B
00IaCTH UCITONTB30BaHHUS U
JHBIIEKTPHUYECKOM MHKPOBOITHOBOE
ITPEUMYIIECTBA
HMHTETPAITbHON OITTHKH.
OJeMeHTapHBIA OITPOH KaK CTPYKT YPHBIH OtBeTHl Ha
3IIEMEHT MHKPO- H OITOIEKTPOHUKH. CXEMHBIE [KOHTPOIbHBIE
ONTpOHBI, HX KOH(PHTYpaIlHH 3JIEMEHTAPHBIX ONMTPOHOB. BOITPOCHI U
Kmaccuukarms, cporicta |ONTPOH € TIPSIMOH ONTHYECKOH CBSI3BIO. 3aJaHH L.
M 00IacTH IPHUMEHEHHS. |[IpuMeHeHHe ONTPOHOB B IM()POBHIX U
AHATIOTOBBIX CXEMaX, YCTPOHCTBAX KOMMYTALMH,
nenrudparopax, Mpeodpa3oBaTelsIxX KOIOB.
OCHOBBI MOJYJISILIMH  ONTHYECKUX CHTHAJIOB, OtBeTht Ha
(GU3HYECKHE OCHOBBI 3IEKTPOOITTHYECKOTO KOHTPOIIbHBIE
s dexra. DMEKTPOOITTHYECKHE MOTYIIITOPEI H BOITPOCH H
DH3MUECKHE OCHOBBI 3aJlaHus
TMIePEKITFOYAT ETH CHTHATTOB. (DH3HYECKHE OCHOBBI :
MOJTYJISILIMH CBETA, CITOCOObI
TIOCTPOEHHSI U KOHCTPYKLIMH aKyCTOOITTHYECKHX
OCYILECTBIIEHHS MOYTISIIAH
MOYTIITOpPOB. (DH3HYECKHE OCHOBBI TTOCTPOSHHS
OINTHYECKOTO H3TYYEHHS B 9
AKyCTOOITTHYECKUX ITEPEKITIOYATENIEH OITTHYECKUX
OITTORIIEKTPOHHKE.
CHTHaIOB. MarHuToonTHyeckue 3hGexTsl 1
TTPHHIIMITHI ITOCT POSHUS MOAYIIATOPOB H
TepeKiovaTeieii cBeTa.

.|MarepHaisl IOAI0XKEK Marepuaisl, HCITONIb3yeMBble IS ITOATIOKEK OT1BeTH Ha
HHTET paJIbHO- ONITHYECKUX |[HHTETPAIbHO-OITHYECKHX CXeM. ' HOPHIHBIN 1  |KOHTPOIbHEIE
CXEM. MOHOJIMTHBIH ITOAX0J. KpHcTamoXuMmHyeckoe |BOIIPOCH H
Texxonmorus OITHCAHHE CTPOEHHUS CTEKOI. BO3MOXHOCTH 3aJlaHH .
H3TOTOBJIEHHS HCIIONB30BAHMS CTEKON B KauecTBe NoIokek  |Harmicanue
HHTET PAIIbHO-ONTHYECKUX |OIITHYECKIX HHTEIPAIbHEIX cXeM. Huobat u pedepara.




BOIHOBOZHBIX  CTPYKTYP|HHTEIPAIBbHOH ONTHKE H ONMTO3IEKT POHHKE.
Ha MOBEPXHOCTH| T €XHOTIOTHA H3TOTOBJIEHH IUIaHapHBIX
TIOATIOXKEK. HHTEIPaIbHO-OIITHYECKHX ~ BOIHOBOZOB  Ha
TIOBEPXHOCTH ITOJIOKKH.
1(] Merozs M3TrOTOBJIEHHS IUTaHAapHBIX (OTBETHI Ha
HHTEIPAJIbHO-OIITHYECKHX BOMHOBOAOB B ITOJ-{KOHTPOIbHbIE
MeTone! H3rOTOBIEHHS  |[TIOMKKaX. BOIIPOCEI H
HHTETPATbHO-ONTHYeCKHX ((DH3MIeCKHe OCHOBBI H3TOTOBIIEHHSI OITTHYeCKIX 3adaHH L.
BOJTHOBOJIOB H BOJTHOBOJOB METOJOM TBEPAOTENbHOM
BOTTHOBOIHBIX CTPYKTYD B |THOQY3HH.
TIOTIOKKAX. DH3HYECKHE OCHOBBI H3TOTOBIIEHH S OITHYECKHX
BOJIHOBOZOB METOJOM HOHHOI'O OOMEHA.
11 HsroropneHne HHTErPalb HO-OITHYECKIX|OTBETEI Ha
7 CA—. 3]IEMEHTOB METOJOM 3IIeKTPOCTHMYIHPOBAHHOH [KOHTPOIbHbIE
MHIPALMH  HOHOB.  OH3HYECKHE  OCHOBBI|{BOIIPOCHI H
HHTET PAITBHO-OINITHYECKHX
CO3aHM A BOJIHOBOJ OB METOJIOM|3a/laHH .
IEMEHTOB METOROM JIIEKTPOCTHMY/IHPOBAHHOH ~MHMIPAllMH HOHOB.
SCKTPOCTHMYTHPOBAHHOM 1o -2 s Fibe ONMH3BI W  MaTPHIBI
MHUIPaliH HOHOB. P MHIKP " PHID
MUKDOITHH3, HX CBOICTEA, METOIBI
H3COTOBJIEHHUS H IIPUMEHEHHE.
2.3.2 3aHATHA cCeMHHAPCKOr0 THIIA.
Mopma
No| HammeHoBaHHe paszzena | TemaTHKa ITPAKTHYECKHX 3aHATHIL (CEMHHAPOB) TEKYIIETO
KOHTPOIS
1 2 3 -
1.|Du3HYecKie OCHOBEL U BHIBI KBAHTOBBIX MIEPEXOIOB. AHKEeTHpOBaHHE,
0cOOeHHOCTH KBaHTOBBIX |KoaddHimeHTs SitHIITEHHA, orIpoc,
TpHOOPOB WuBepcHas HaceIIEHHOCTE. [IPaKTHYECKHE
[IxpHHa CIieKTpaIbHON JTHHIH. 3a/{aHH s
BsanmozgericTeue Oeryiux BOIH ¢ aKTUBHOH
CpeoH.
3akoH byrepa.
YenoBHA YCHWIEHHS M TeHepalMy KoneGaHHi B
KBaHTOBBIX CHCTEMaX.
WznyuaTenbHas peKOMOHHAIHA TTap 3IIeKTPOH-
IBIPKA B CBETOMHOAX.
3aTyxaHHe IIFOMHHECIIEHI[HH.
BesprsnyuyaTensHas pekoMOHHAIUS B 00bEME
MaTepHaa.
KoHKkypeHIM S MexX Iy H3ITy4aTeIbHOM H
Ge3pI3NyyareIbHOH peKOMOHHAIHET.
2.|0Omrrryeckue pe3oHaTopsl  (OnTHYeckHe pesoHaTopsl (OP). AHKeTHpPOBaHHE,
H CeJIEKIIHS MO CTPYKTYPBI NEKTPHYECKHX ITOJIEH. orpoc,
Cxemer OP. IIpaKTHYECKHE
Pezonaropsr THita @atdpu-Ilepo. 3a[aHH s
[TTOTHOCTH ONMTHYECKHX MOJ B OMHOMEPHOM
pe30oHaTOpe.
['aycCOBBI ITyUKH.
[eomeTpo-ONITHYECKOE PacCMOTPeHHE
YCTOMYMBEIX PE30HATOPOR H HEYCTONYMBBIX




PE30HATOPOB.

HHTerpanpHOoe ypaBHEHHE OTKPHITOrO
Pe3oHaTOopA.

CeTeKIHs TPOAOIBHBIX 1 ITOMEPEYHBIX MOJ.

Meroauka IOoIyYeHH s KOr€peHTHOTO H3ITyYeHHS
B HK-gmanazone merogaMH — HellMHEHHOH
OITTHKH Ha PeryJIIpHBIX JOMEHHBIX CTPYKTypax.
[TapameTpHueckHe BO3AEHCTBH.
Camo(oKyCHpOBKa.

MuorodoToHHbIE 3((DEKTHL.

.| THter 1 pexHMel paboTel  [TeOpeTHYecKHe OCHOBEL. AHKeTHpOBaHHE,
T1a3€pOB Tpéx- 1 YeTHIPEXYPOBHEBBIE TTa3EPHI. QIpoc,
HemineltHOCTS 11a3€poB. TIpaKTHYECKIE
OnrumanbHas 00paTHasl CBA3b. 3aaHH
XapakTepHUCTHKH U ITapaMeTPHL.
KorepeHTHbIE H HEKOTepeHTHBIE H3Ty4aTelI.
WMITyIIECHBLE PeKHMEL.
CHHXpPOHH3ALMA MOJ.
Moayisimsi JoOpOTHOCTH.
.|OCHOBBI HeTIMHEHHOH Paccesmre Penes, KOMOHHAIHOHHOE, | AHKETHPOBaHHE,
BBIHYKIEHHOE. oIIpoc,
OITTHIH COIHTOHBL H ITEPCIIEKTHBBL HX HCIIOIb30BaHUA. |[[PAaKTHYECKHE

3aJlaHHusA

KITaccH(HKAIs, CBOfICTBA

(bHBH‘-IeCKHe OCHOBBEI INIEKTPOOIITHYECKOIO

(DH3UYEeCKHE OCHOBBI M IIPHHIMI JeHcTBHS  |OTBETH Ha
HHKEKITHOHHBIX HCTOYHHUKOB CBeTa.  |[KOHTPOIBbHEIE
@Hamecme_OCHOBm H  ITpe6opanmus K MaTepHaIaM VI |BOIPOCHI H

TIPHHITHIT IEHCTBHA CBETOMRIYYAOIMX MHOAOB. CIIEKTpallbHble  |3aJaHHS;
MOITYITPOBOAHHKOBBIX XAPaKTEPHCTHKH, KOHCTPYKIHH H  |[KOHTPOIBHEBIE
CBETORAITY AKX JHAarpaMMbl HarpasieHHocTH CHJT. paboTHI;
onos (CUTD). IPaKTHYECKHE

3aJaHH S,
TECTHPOBAHHE.

. [IpuniMn paBoTel, YCIOBHE MHBEPCHOHHOM  [OTBETHI Ha
OH3HYECKHE OCHOBI HACEIEHHOCTH, KOA(P(HUIMEHT YCHIEHHS, |KOHTPOJIbHBIE
PaGoThI KBaHTOBast S(QEKTHBHOCTh, K.ILJ., BarT-  |BOIPOCEHI H
TOITYIPOBOAHHKOBRIX amrepHasi xapakrepucrtika. POC um PBO-  [3ajanms;
nasepHbIX MOA0B (/D). |ipaseprr. [IpuMeHeHNe mTasepoB B IPHHTEPAX — |[KOHTPOIbHBIE
OGracTH IIPHMEHEHHA W OINTHYeCKMX  JHcKaX. Jlazepsl B |paGOTHI;
TOITYITPOBOIHHKOBBIX MeTMIIHCK Ot " JUATHOCTHYECKON  |PaKTHYecKHe
Hascpos. armraparype. 3a[aHHST,

TECTHPOBAHHE.
Ouznyeckue OCHOBBI paboTEI OII.|OTrBeTsI Ha
DOTOIPHEMHHKH, Knaccuduxarmss ~ QOTOHHBIX — JeTeKTOPOB.[KOHTPOIbHbIE

TIPHHIIIT PaGOTHI @oropesncToprl. DoToxHOAbl. BombTaMIIepHbIE BOIPOCH! "
() OTOITPHEMHIKOB. XapaKTePHCTHKH @I CreKTpaibHble |3a{aHu s,
Kitacenuxargs XapaKTePHCTHKH (OTONTPHEMHHKOB. [KOHTPOITHHEIE
() OTOIPHEMHIIKOB, DoTOBOIBTANYECKHE TIPHEMHHKH H|paGoTBI;
HCTIOMb3YEMBIX B Ipeobpa3oBaTeNl  CONMHEYHOH »HepPruH. Pin-[IpaKTHYecKHE
OITTOBTEKTPOHHKE. doronmonsl. JlaBuHHBE (GOTOXMOABI. [TPHHIMNMIT|3aLaHH;

nercTBHA H yerpoicrBo (oto-T13C. TECTHPOBAHHE.

.|OIITPOHEI, MX OCHOBBI MOJIYIISIMH OITHYECKHX CHIHANOB, OTBETH Ha

KOHTPOJIILHBIE




M 00MacTH NMpHMeHeHHI.  |[9hdeKxTa. DIeKTPOONTHYECKHE MOAYISTOPHL H|BOIIPOCHI H
TIEPEKITIOYaTeNH CHIHAJIOB. BrinonmHene 3agaHus;
MaTeMAaTHYECKHX  Olepaliii ¢  ITOMOIIBIO|KOHTPOIbHBIE
MOZAYIISITOPOB OINTHYECKHX CHTHAJIOB. paboTHI;
ITPaKTHYECKHE
3alaHu s,
TECTHPOBAHHE.
9. OCHOBBI MOZIYIISIIHM OIITHYECKHX CHIHAIOB,|OTBETH Ha
(GH3HYECKHE  OCHOBBL  3JIEKTPOONTHYECKOTO|KOHTPOIbHBIE
DH3HMECKHE OCHOBEI s¢pdexra. OIEKTPOONTHYECKHE MOAYISTOPHL H|BOIMPOCHI "
MOTYIIALIHH CBETA, CIIOCOGHI MepeKTIoyaTeli  CHTHAJIOB. BHITIOTHEHHE [3aTaHHST;
OCYIICCTBIICHHA MOLYIALIMH zaTeMaTHYECKHX —~— ONEPAIii ¢ [TOMOIIBIO|KOHTPOIBHBIE
OITTHYECKOIO M3ITYyYCHHA B  IMOAYIIATOPOB ONTHYECKHX CHIHAIOB. paboTHI;
OITTOR/IEKTPOHHKE. NPaKTHYECKHE
3aJaHHS;
TECTHPOBAHHE.
1(] OuU3HYEeCKHE OCHOBBI M3rOTOBJIEHHS ONTHYeCKHX|[logroroBka
BOITHOBOZIOB METOAOM TBEPAOTEIHHOMH|TOKITIaZI0B H
HurerpampHo-ontnueckue |[uddy3un. OUzHYecKHe OCHOBBI M3TOTOBIIEHHS|BBICT YIUIEHHE 1O
BOITHOBOJIBI H|ONITHYECKMX BOJHOBOJOB METOAOM HOHHOIO|TEME
BOJIHOBOJIHBIE CTPYKTYPHI|0OOMEHa. H3Y4aeMOr 0
Ha MOBepXHOCTH | VIMITTaHTal[HsI HOHOB, YMEHBbIIIEHHE |pa3/ierna.
TTO/UTOXKEK. KOHI[EHTPALIMH HOCHTETIEH 3MTEeKTPUYECKOrO TOKa
B TIONYIPOBOJHHMKAX, BOTHOBOJBI, IOITy4yaeMbIe
SIIEKTPOONTHYECKHM (D HEKTOM.
2.3.3 JlabopaTopHbIe 3aHATHSL.
dopma
No HarmeHoBaHMe 1a60paTOPHBIX PaboT TEKYIIETO
KOHTPOJISI
| 3 4
1. |MccrnenoBanne KOH(OKATEHOrO H IMOTYKOH() OKaTFHOTO Pe30HATOpPA. Otuér o
BBITTOITHEHHON
pabore
2. |HccnemoBaHue HMITYIILCHOTO PeXXHMa Jlazepa Otuér no
BBITTOITHEHHON
pabore
3. |MccrnenoBaHne HEPEPBIBHOTO PeXXHMa JIa3epa Otuér 1o
BBITTOITHEHHOH
pabore
4. |M3yyeHue pexuma MOIYIISIHH JOOPOTHOCTH JIa3epa Otuér 1o
BBITTOITHEHHOH
pabore
5. |MccnemoBarme — TeMIlepaTypHOH  3aBHCHMOCTH  JUIMHBL  BONHBI|OTYET 11O
TIOIIYIIPOBOJHHUKOBOIO H3TYy4YaTEIs BBITTOTHEHHO#
pabore
6. |HUccnenoBaHue XapaKTEPUCTHK ITOTYIIPOBOIHHKOBBIX H3ITyyaTenei. Otuér 1o
BBITTOTTHEHHOH
pabore, OTBETH
Ha KOHTPOJIbHBIE




BOITPOCEL H
3aJaHHA

DorosneKTpHYeCcKHe TIpeo0pa3oBaTeNH.

OrtuéT 110
BHITTOTTHEHHOH
padore, OTBETEL
Ha KOHTPOIIbHEIE
BOIPOCHL H
3aIaHHT

DIIeKTPOONTHYECKHE MOIYIIATOPHI.

Otyér 110
BBITTOITHEHHOH
pabote, OTBETHI
Ha KOHTPOJIbHBIE
BOIPOCHL K
3ajIaHHs

3armura mabopatopHoit padorel (JIP), BemonHenue Kypcoporo mpoekra (KIT), xypcopoi

paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), narmcamme pedepara (P), scce (D),
Kow1okBHYM (K), Tectuposanue (T) u T.21.

2.3.4 Il pamepHan TEMaTHKA KYPCOBBIX PadoT (MPOEKTOB)
KypcoBbie paGoTHI He 3aTUTAHHPOBAHHI.

2.4 Tlepevyenb y1eOHO-MeTOHIECKOro obdecniedeHHsA I CAMOCTOST ¢/IbHOI PadoThl

00y YAKIMXCH M0 JHCIHILTHHE ( MOy II0)

No

Bupx CPC

HBPGHEHI: y‘IeﬁHO—MBTOlU{‘IGCI{OTO obecrieyeHHUs JHCI{UILTHHBI
T10 BHITIOJTHEHHIO CAMOCTOSITEIbHOH p360T BI

2

3

[Ipopaborka yueGHOro

(TEOPETHYECKOTO)
MaTepHana

Famyixuit B.B. OnrosnekTpoHHEIE H KBAHTOBBEIE ITPHOOPHL B
TEIeKOMMYHHKAI[HOHHBIX CHCTEMAaX : IMPaKTHUKyM / ['aiTylixuii,
Banepuit BukropoBuu, CrporaHoBa, EmneHa BanepberHa,
AxoseHko, Hwuxomait Anjgpeeswu ; B. B. lamyixwmii, E. B.
Crporanosa, H. A. SIxoenxo ; M-Bo oGpasopaHus H HayKH Poc.
Qenepanyn, Kydanckwmit roc. yH-T. - KpacHomap : [KyGanckwit
rocygapcTBeHHbI yHuBepeurer], 2013. - 135 c¢. : mi -
ButGmorp.: ¢. 134. - ISBN 9785820909948.

WrunatoB A.H. Onrosnexrponuka u HaHodoroHmka. — CIIG.:
Jlans, 2011. — e.lanbook.com/books/element.php?pll_id=684
Canex B., Teiix M. Omruxka u ¢Qotoruka. [IpuHImE H
npumeHeHus / B. Canex, M. Teiix. — M.: UntemnexT, 2012, — T.2.
— 784 c.

ITonroToBKa X

TIPAKTHYECKHM 3aHATHAM

Famyuxwit B.B. OnroznekTpoHHBIE M KBAaHTOBEIE ITPHOOPHI B
TENTeKOMMYHHKAIIHOHHBIX CHCTEMAX : IMPaKTHKYM / [amyrrxmii,
Bamepuit Buxropoenu, CrporaHora, EmeHa BanepberHa,
SlxopeHko, Huxomait Awngpeesmu ; B. B. Tamyuxmii, E. B.
Crporanosa, H. A. fIxoeHko ; M-Bo o6pazoBaHus ¥ HaykH Poc.
Menepannm, KybaHckuit roc. yH-T. - KpacHomap : [KyGaHckmi
rocyflapcTBeHHBIH yHuBepeurer], 2013. - 135 c¢. @ wi -
Butmiorp.: ¢. 134. - ISBN 9785820909948.




Urnaror A.H. Onrosnexrpormka M HaHodoroHmka. — CIIG.:
Jlaus, 2011. — e.lanbook.com/books/element.php?pll_id=684

Canex B, Teiix M. Omruka u ¢(oToHmKa. [IpHHIMIIEL H
npumeHeHHs / b. Canex, M. Teix. — M.: Unrennexr, 2012. - T.2.

— 784 c.
3 [ToxroToBka x Famyigat B.B. OnrosnekTpoHHBIe M KBAaHTOBBIE ITPHOOPHL B
BBITOITHEHHIO TEIEKOMMYHHKAI[HOHHBIX CHCTeMAaxX : IPAaKTHKYM / [amyikuii,

nabopaTopHbIX pador |Bamepmit Bmkxropopmu, CrporaHoea, Emena BameprerHa,
Axosenko, Hwuxomait Anmgpeeswmu ; B. B. lamyuxwmii, E. B.
CrporaHoBa, H. A. SIxoeenko ; M-Bo o0pa3oBaHHs H HayKH Poc.
OQepepauni, KydaHckuit roc. yH-T. - KpacHomap : [KyOaHckwii
rocyllapcTBeHHbIH yHuBepcurer], 2013. - 135 c¢. @ mi -
BuGmiorp.: ¢. 134. - ISBN 9785820909948.

WrnatoB A.H. Onrosnekrpornka M HaHo(poroHuka. — CIIO.:
Jlans, 2011. — e.lanbook.com/books/element.php?pll_id=684
Canex B., Teiix M. Omruka u ¢oToHmKa. [IpHHIIHITEI H
npumeHeHus / b. Canex, M. Teiix. — M.: UxTtennekT, 2012. — T.2.
— 784 c.

YyeOHO-MeTOAHYEeCKHE MaTepHalbl AT CaMOCTOATENBHOH paboThl O0YYaromMXcs H3
YHclla HHBAIM/IOB M JIHI[ C OTPAHHYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npegocTapistorces
B (hopMax, aJallTHPOBAHHBIX K OrPAHHYEHHAM HX 3J0POBbS H BOCIIPHATHS HH(pOPMAIIHH:

JL71s1 vy ¢ HapyIIeHHsIMH 3PEHH !

— B TIEYATHO# (hOpMe YBETHUEHHBIM ITIPH(PTOM,

— B (hopMe 3MEKTPOHHOTO IOKYMEHTA,

JU7st THI| ¢ HapyTIIeHHAMH CITyXa:

— B IIe4aTHOH (hopMe,

— B (hOopMe BIEKTPOHHOTO JJOKYMEHTa.

JU7st TTHI ¢ HapyIIeHHSIMH OITOPHO-/{BHTaTEILHOTO arliapaTa:

— B TIeYaTHO# hopme,

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

JlaHHBIH TlepeueHb MOXeT OBITh KOHKPETH3HPOBAaH B 3aBHCHMOCTH OT KOHTHHIEHTa
00yYarOIMXCA.

3. O6pazoBaTe/ibHbIE TEXHOJIOTHIL
Jd TipoBeieH s TEKIMOHHBIX H ITPAKTHUECKHX 3aHATHH HCTIONb3YIOTCS MYJIbTHMEHHHEIE
CPEACTBa  BOCIIPOM3BENEHHS  AKTHBHOTO  COHEPKHMOrO  (KOMITBIOTEPHI,  ITPOEKTOPHI,
HUHTEPAKTHUBHBIE  IIPE3eHTALMM,  TPEHHPOBOYHBIE  TECTHI,  MOJEIHMPOBAHHE  PabOTHI
OITORIEKTPOHHBIX  YCTPOHCTB), IIO3BOJIIOIIME BOCIPHHMMATh OCOOEHHOCTH H3y4aeMOH
IpodeCCHH.

Cemectp Bup 3anarus OO6pa3zoBaTellbHbIE TEXHOIOIHH KomiuectBo
YacOB
Jleximn VHTepakTHRHAS TEKIHS ¢ MYJIbTHME [HIHHOH 12
A B CHCTEMOHH.

[TpakTHyeckue VIHIHBHIYATBEHOE BRITIOTTHEHHE 24
paboTHl TIPAKTHYECKIX 3aaHHIt.
JTaGoparopHsie WHauBHAYaTbHOE BEITOITHEHHE 36
3aHATHI 71abOpaTOPHBIX 3aTaHHH.

Hmozo: 72




IIJTSI JHI[ ¢ OrpaHHYeHHBIMH BO3MOXXHOCTSAMI 3J0POBBA IPEXYCMOTPEHA OpPraHH3allIsI
KOHCYJII:T&IIPIﬁ C HCIIONb30BaHHEM BHEKIPOHHOfI TTOYTHEI.

4. OneHouHble CPEICTBA Ml TEKYLUIEro KOHTPOJIS YCNeBaeMOCTH H NPOMeKY T O IH Ol
aTTecTalHM.

4.1 ®oHJ OLEHOYHBIX CPEJCTB A NPOBeJeHHA TeKYIIero KOHTPOJIs.

OrnepaTHBHBIH KOHTPOIb OCYIUECTBIIAETCS ITyTEM IPOBEAEHHS KOMIbIOTEPHBIX OITPOCOB
CTYJEHTOB IIO0 OKOHYaHHH H3y4YeHHsI TeM Yy4YeOHOH AHcHHIUmMHBEL. [IpH mpoBegeHHH
OIEPATHBHOI'O KOHTPOIISA MOI'YT HCIIOIb30BAThCA KOHTPOILHEBIE BOMPOCH! K pa3feraM:

Pazgen 1.

[Tpupemure mprMepsl H OOOCHYHTe TpeGOBaHHS K OCHOBHBIM IIPHOOpPaM H CHCTeMaM
OITHYECKOH CBSA3H.

BrigenuTe CcOOTHOIMEHHS TSI KO3(QQHUINIEHTOB DHHINTEHHA CIIOHTAHHBIX H BBI-
HYK/IEHHBIX TIEPEXOIOB.

BeiBepnte coorHoleHHe A (opM-(pakropa JMHHH: U1 [ayccoBod u g Jlo-
PEHLIEBOH. YKAXKHTE IIPUMEPBL, KOI/la JIMHHS H3ITYUEHHS OIMCHIBACTCS HMH.

Paccunraiite paBHOBECHYIO HACENEHHOCTD Ul ABYXYPOBHEBOH CHCTEMBI IIPH KOMHATHOH
TEMIIEpATYpe, B Cllydae OJHHAKOBOH H PajIMYHOM KpaTHOCTH BBIPOXKIEHHSA YPOBHEH,
pasaenEéHHbBIX SHepreTHUeCcKHMH 3a30paMH 10, 1 3B.

BrIBeiHTe YCHIIEHHS H TeHepalMH KOIe0aHHi B KBAHTOBBIX CHCTEMaX.

MoxHO TTH co31aTh KBaHTOBEL YCHIHMTEND B JBYXYPOBHEBOH cHcTeMe?

Briseinte GopMyITy AT ce4eHH S ITOTTIOMEHHA.

Paszpen 2.

PaspsgcHHTe, YeM BBI3BaH IepeXoj] K Pe3oHaTOpaM OTKPHITOrO THITA B clTyyae KoneGaHui
OITHYECKHX YacTOT.

BrlBefuTe YCIOBHE U1 YCTOHUMBOIO PE30HATOPA H HEYCTOHYHBOIO.

Pa3psicHHTE IIpeHMMyIecTBAa HMX HCIIONB30BaHMS. BBIpaXeHHe IS EMKOCTHOTO
COITPOTHBIIEHH .

[IpoananmsupyiiTe paclpe[elieHHe 3HEPTHH 3MeKTPOMAarHHTHOTO TONS B PE30HATOpE B
cIy4ae TPOJOTLHOH M ITONePeyH O’ MOJIBI.

PazbsacHuTe, YeM OIPEAEIIETCs PACXOAHMOCTD JIA3EPHOrO ITy4YKa B PE30HATOPE.

Paznen 3.

PacckakuTe 4YTO TaKoe TIONOXKHTENbHAS M OTpUIlaTenbHas obpaTHasd cBA3b. HXx
MTPEUMMYINECTRBA H CTTYYaH, KOTa OHH TTPHMEHSFOTCS.

BriBesure yenoBHA A1d OallaHca aMIUIMTYZ H3ITy4YeHHS B OIITHYECKOM reHeparope. Kax
OHO 3aBHCHT OT THIIa Pe30HATOpPa: IIPOXOJIHOr0 H OTPa’kaTellbHOTO?

BriBemuTe ycrmoBHe pe3oHaHca g ¢a3. UTO IPOMCXOAHT, €CIH HHBEPTHPYeMas
Pe3OHAHCHAS JIMHHS IIHPe PAcCTOSHUS MeX Y COCETHHMH Pe30HAHCAMH?

Bo ckombko pa3 KBaHTOBasS MOIIMHOCTh BXOAHBIX IMYMOB KBAaHTOBOI'O YCHIIMTENS Ha
OCHOBE TPEXYPOBHEBOH CXeMBI TIPERBIINAET ATY BEJIMYHHY B CITydae YeTHIPEXYPOBHEBOH CXEMEI
ITPH BCeX TPOUMX PABHBIX YCIIOBUSIX?

BriBepuTe BBIpaXKeHHe JUISI OrHMOaroINell HHTEHCHBHOCTH M3IIYUEHHS B CIIydae
CHHXPOHH3ALIMH HECKOIBKIX MO OZHMHAKOBOH HHTEHCHBHOCTH.

Paspnen 4.

PaspscHuTe, ueM OVIeT Olpefelndarbes BHIOOP JIa3epHOrO YCHIMTENS IS 3ajaud
3HAUHTEIBHOIO COKPAINEHH A IHTETIBHOCTH HMITYTIbCa H3TYyYeHH.

Brieenure BEIpakeHHe IS KBa3H- CHHXPOHH3MA Ha PEryIISPHEIX JOMEHHEIX CTPYKTYpax.

[lepeuricrmte TpeboBaHMSA, TPEXBABIIEMbIE K ITONYIIPOBOIHHKOBEIM HCTOYHHKAM
H3ITy4YEHHS B TETIEKOMMYHHKAIH X,



PaszpsicHHTe, 4yeM OOBSICHSIETCS HEOOXOANMOCTH TIPHMEHEHH S ITOJIYIIPOBOIHMKO-BBIX

CTPYKTYP C KBaHTOBBIMH SIMaMII.

CHJ?

[TepeyrcnTe OCHOBHBIE XaPaKTEPHCTHKH CBETOH3TYYAOIIIX JHOIOB
Kaxrv obGpazoM H3MeHeHHe pabodedl TeMrtepaTypsl OYAET BIMATh Ha XapaKTepPHCTHKH

PaspsacHure TEPMIH «3KBHBaJICHTHAs MOIITHOCTB TEMHOBBIX IIyMOB» H

«OOHAPYKHUTENbHASI CIIOCOGHOCTh» (POTOMPHEMHHKA.

1.

Kax oHH B3aHMOCBS3aHBI?

[Ilkama  5IeKTPOMAarHWTHBIX  KoneOaHmit M o0lacTe B HEH, KOTODPYIO

HCITONB3YET OIITOSJICKTPOHHKA.

N

o0
=0 0N o

12.
13.
14.
15.
16.

17.
18.
19.
. @orouoast (D]I).
21.
22.
. THIIOBBIE CTPYKTYPHI ObICTPOAEHCTBYIOIUX pin (GOTOTHOIOB.
24.
25.

26.
27.

29.
30.

31.

32.

. OIEeKTPOHHI U (POTOHBI KaK HOCHTETH HH(OPMAIHH.

[IpHHIMITEI OIITO3IEKTPOHHOT'O ITPe0o0pa3OBaHH L.

Kimaccuukaigiss HCTOYHHKOB CBETa M TPEOOBAHMS K HHM B ONTO3JIEKTPOHHKE.
OHU3HYECKHE OCHOBBI M IIPHHIMIT ACHCTBH S HHKEKIITHOHHBIX HCTOYHHKOB CBETA..
KOHCTpYKIIMH THITOBBIX CBETOM3IyYaronmx auonos (CHUJI).

KoaddurmeHT HHXEKIIHH H €r0 CBS3b C XapaKTEPHCTHKAMH MAaTEPHAIIOB, BXOJSINHX B
CTPYKTYpPY p-n-niepexona CHU/I.

CriekTpanbHble XapakTepucTuku CHJI.

BonpramnepHsie Xapakrepuctuku CHJI. TemmeparypHble 3aBUCHMOCTH H3TyueHHust CH /.
Koncrpykimu CHU]J] 1 MxX [uarpaMMbl HalTpaBIEHHOCTH.

[Tprmvenenne CHUJ] B yeTpoicTBax 0TOOpaKeHH I 3HAKO-OYKBEHHOH HH(OPMAIHH.

. CBETOHOHBIE MOYIIH JUIS PabOTHI ¢ BOJIOKOHHO-ONMTHYECKUMH JTHHHSIMH CBST3H.
. YCIIOBHSI TeHEpalMH Ja3epHbIM AuoaoM (JIJ[) KOrepeHTHOro H3ITyYeHHs, YCIOBHE

HMHBEPCHOHHOH HACEIIEHHOCTH.

KosdhdurmeHT yCHIeHHS U €T0 CBS3b ¢ MapamerpaMu JIJT.

KBaHToBas 3pGeKTHBHOCTD H K.ILJ. JIa3epa.

BatT-amMriepHast XapaKTepPUCTHKA M €€ OIMCaHHE.

XapakTepucTHKH pezoHaTopa ®abpu-Ilepo.

[IpuMeHeHHe 7Ta3epoB B NPHHTEpPAX M ONTHYECKUX AMCKaxX. Jlazepsl B MeJMIIMHCKOH
JIMarHOCTHYECKOH armaparype.

Du3HyecKre 0CHOBHI paboTsl hororprueMHHKOB (DIT).

Kimaccugukarms GoTOHHBIX JIETEKTOPOB.

®oropesuctopsl (DOP).

BomsTamriepHsie XapakTepucTHKH OP.
DOTOBONIbTaMYECKHE IPHEMHHKHU U IIPe00Pa30BaTEIH COTHEUHOH SHEPTrHH.

CrieKTpaTbHbIE XapaKTEPHCTHKH (POTOITPHEMHHKOB.

[Mpunipn  gevictBust U yerpoiictBo  POTO-II3C. Orruyeckue cpefbl. OIeMeHTH
BOJIOKOHHOH M HHTETPAJIbHOH OITHKH.

Du3HUECKHEe OCHOBBI IMTPOXOXKIEHHS H3TYYEHHS YePe3 BOIIOKOHHBIH CBETOBOJ.

THITI M KOHCTPYKI[MH CBETOBOAOB, XapaKTEPHUCTHKH HX IOTEPh, BXOJHAS M YHCIIOBas
areprypa.

. Hpoxoxcz[e}me HU3IIYYEHHA YEPE3 CBETOBOABI C I'PaIUEHTHBIMH HpO(l)PUIHMH TIOKa3aTeIsL

TIPETTOMIIEHHS.
CBeTOIpOITyCKaHHe IIPSMOTO CBETOBOJ[A € IIPSIMBIMH TOPLIAMH.

[lepemaya HeperymsapHOH H perynspHOi HHGOpPMALMH Yepe3 JKTYTHL CBETOBOIOB.
OreMeHTHl KOHCTPYKIHI BOIIOKOHHO-OIITHYECKOTI0 Kabers.

OCHOBHBIE METOABI HM3TOTOBIEHHS EXMHHYHBIX CBETOBOLOB H JIYTOB CBETOBOOB.
[Tpumenenne ceeroBonoB B BOJIC, MexminiHe 1 06paboTke HHPOPMAIHH.
WHrerpanbHas ONnTHKa (YHKIIMOHATIBHbIE M IIPHKIIATHbIE aCTIEKTHL.



33.
. OcobGeHHOCTD PACIIPOCTPaHECHN A H3ITYUCHN A B JUIJIEKTPHIECKOM MHKPOBOITHOBOIE.
35.
36.
37.

38.

39.
. BeITONHEHHE MaTeMaTHYe CKHX OIEPALH ¢ IIOMOIIBEO MOIYIIATOPOB OIMTHYECKHX CHIHATIOB.
41.
42,
43.

THIEI AHINEKTPHYECKHX MHKPOBOITHOBOAOB.

OneMeHTapHBIH ONMTPOH KaK CTPYKTYPHBIH SIEMEHT MHKPO- H ONTO3IEKTPOHHKH.
CxeMHBIe KOH(PUTYpAIHH 3TIEMEHTaPHBIX ONTPOHOB.

ONTpoH ¢ IpSMOH ONTHYECKOH CBS3pIO. [IpHMEHEHHE ONTPOHOB B IMQPOBBHIX H
AHAJIOTOBBIX CXeMaX, YCTpPOHCTBaX KOMMYTAl[MH, Aemmparopax, Ipeobpa3oBaTemsx
KOJIOB.

OCHOBBI MOZAYIISIIMHM OINTHYECKHX CHTHAIOB, (DH3HYECKHE OCHOBBI 3NEKTPOOITTHYECKOTO
a¢dexra.

OneKTpOOITTHYECKHE MOAYIISTOPBI H ITEPEKIFOYaTelH CHTHATIOB.

DH3HYECKHE OCHOBBI TTOCTPOSHHSI H KOHCTPYKIIHH aKyCTOOMTHYECKIX MOJYISITOPOB.
DH3HYECKHE OCHOBBI TTOCTPOSHHS AKYCTOOITHYECKHX TTEPEKTTFOYATENIeH ONTHYECKIX CHTHATIOB.
MaruuToonTHYecKue 3Q(EKTH H MPUHIMITEL TTOCTPOSHHS MOIYIIATOPOB H IepeKroYaT eIk
CBeTa.

4.2 ®oH/ OLeHOYHBIX CPEACTB IS NMPOoBeAeHH A POMEKY TOYHOM ATTeCTAlMH.
HToroBslii KOHTPOIh OCYIIECTBIISIETCS B BHJE 3ayeTa B KOHI[e A ceMmecTpa. Ha 3auere

CTYZIEHTaM ITpejyIaraeTcs OTBETHTh Ha 4 BOMPOCa 10 MaTepHanaM y4eGHOH JHCIMIUIMHEL [lo
HTOTaM OTBETA Ha 3a4éTe TMPErolaBaTellb OlleHHBAET 3HAHHS CTYAEHTA.

Bompocsl K 3a4€Ty IO JUCHMIUIMHE «OITO3IEKTPOHHBIE KBAHTOBBIE IPHOOPHI H

YCTPOHCTBa B HH()OKOMMYHHUKAI[HOHHBIX CHCTEMaX M CETSIX», (GH3HKO-TEXHHYECKHH (aKyIIbTeT,
| Kypc MarucTparypsl.

1. OCHOBHBIE IIPHOOPEL ¥ YCTPOHCTBA CHCTEM OITHYECKOH CBSI3H.

2. BH/IBI KBaHTOBBIX MEPEXOIOB.

3. HuBepcHast HaCeTIEHHOCTb.

4. [[TupuHa CIeKTPATbHON JTMHHH.

5. BzaumoelictBHe Gerymmux 3J1eKTPOMAarHUTHBIX BOITH C aKTUBHOH CPEeJIOH.

6. YCIIOBHS YCHIEHHS U TeHEPAlMH KOJleOaHHH B KBAaHTOBBIX CHCTEMaX.

7. CTpyKTypa 31IeKTPOMarHUTHBIX TTOJIEH ONTHYECKHX Pe30HaTOPOB.

8. OddexT HaChIIEHHS.

9. CrieKTpallbHbIE XapaKTePUCTHKH OIITHYECKHX PE30HATOPOB.

10.  MHoOrocmo#Hsle M JMSIEKTPHYECKHE TIOKPHITHSI M HHTepEepeHIMOHHBIE
(HITB TPEI.

11. I[lepecTpanBaeMbie pe30HATOPHL.

12.  Cenexuus IMPOAOIBHBIX U ITOTIEPEUHBIX MOJ OITHYECKUX PE30HATOPOB.
13. Pesonatops! Turia ®@adpu-Ilepo.

14. ["ayCcCOBBI ITyUKH.

15.  VYcroiuuBele Pe30HATOPSI.

16. HeycToiunBbie pe30HATOPEI.

17.  IIIOTHOCTH OITHYECKUX MOJ B OJHOMEPHOM PE30HATOPE.

18.  Teoperuueckue OCHOBHI TPEXYPOBHEBBIX J1a3ePOB.

19.  Teoperuueckue OCHOBBI UeTHIPEXYPOBHEBEIX JIa3€POB.

20.  OmnrumanbHast oOpaTHas CBS3b.

21.  HMmiynbcHBIE PeXHUMBL pabOTHI J1a3ePOB.

22.  XapakKTepHCTHKH U ITapaMeTphl pekiMOB PabOTHI JIa3ePOB.

23.  AXTHBHAaS UM ITaCCHBHASI CHHXPOHH3ALM S MOJ IIPH H3ITyYEHHUH J1a3ePOB.
24, Monynsays 1o6pOTHOCTH PE30HATOPOB JIa3E€POB.

25.  TlepecTpanBaeMsl ITO AJIHHAM BOJIH JIa3ephl. METOIBI HX HaKauKH.



26.  TeepmorenbHBbIe Na3ephl. MeTOIBI X HaKauKH.

HTOroBelil KOHTPOTH OCYIIECTBIISETCS B BHAE 5SK3aMeHa B KOHIle B cemecrpa. Ha
SK3aMeHe CTYAeHTaM IpeiaraeTcs OTBETHTH Ha 2 BOIpoca B GHIleTe II0 MaTepHalaM y4eGHOH
DUCLIMITUIMHEL. 1o MTOraM OTBeTa Ha SK3aMeHe IPEenojaBaTellb OLCHHBAaeT 3HAHHMS CTYAEHTA.
DK3aMeH SBJISETCS HTOIOM JHCIIHIUIHHEL.

BOMpocE! K 5K3aMeHY IO JHCHHIDTHHE «OITO3IEKTPOHHEIE KBAHTOBBIE MPHOOPEL H YCTPOICTRA B
HH()OKOMMYHHKAI[HOHHBIX CHCTEMAX H CeTsAX», (HM3HKO-TEXHHUecKHi (axymbTer, 2 Kypc
MarucTpaTypH.

OcHOBHBIE TPHOOPHI H YCTPOHMCTBA CHCTEM OITHYECKOH CBS3H.

[IupHHa crieKTpalIbHOH JTHHHH.

BzammoseiicTBre OeryIux 3IeKTPOMAarHHTHBIX BOJIIH ¢ aKTHBHOH CpejloH.

YCIIOBHS YCHIIEHHS H T€HEPAUHH KolneOaHHH B KBAHTOBBIX CHCTEMaX.

CTpyKTypa 3/1eKTPOMarHHTHEIX ITOJIEH ONTHYECKHX PE30HAaTOPOB.

D¢ dexr HachIIEHH.

CrieKTpalibHbIe XapaKTEPUCTHKH OIITHYECKHX PE30HATOPOB.

MHorocnoiHsle H IH3TeKTPHYECKHE TTOKPRITHS H HHTeP(epEHIIHOHHEIE (PHIbTPEL.

[lepecrpanBaemele Pe3OHATOPEL.

10. Cenexims MpoA0IbHEIX H TTOMePEYHBIX MO ONTHYECKHX Pe30HATOPOB.

11. Pesonaropsr Tuita @adpu-Ilepo.

12. "'ayccoBBI ITyYKH.

13. YcToHUMBEIE H HEYCTOHYHBBIE PE30HATOPEL.

14. TeopeTHYeCKHE OCHOBHI TPEXYPOBHEBHIX JIA3EPOB.

15. TeopernyeckHe OCHOBBI YETHIPEXYPOBHEBBIX J1a3€POB.

16. OnTrManbHast oOpaTHas CBA3b.

17. AMITyIIB CHBIE PEXHMMBI PabOTHI Ta3epOB.

18. XapaKTepHCTHKH H ITaPaMETPhl PEKHMOB PaloTEHL 1a3ePOB.

19. AKTHBHA M TACCHBHAS CHHXPOHH3AIHS MOJI, TIPH H3TYyYeHHH J1a3€POB.

20. Mogymsaius ToGpOTHOCTH PE30HATOPOB I1a3ePOB.

21. IlepecTpanBaeMsl 110 JUIMHAM BOIIH JIa3epbl. MeTOIbl MX HAKaYKH.

22. TrepaoTenbHBIe JTa3epsl. MeTo bl HX HAKauKH.

23. TlapaMeTpHYeCcKHH TreHepaTop KOIrepeHTHOIO H3ITy4eHH L.

24. BKP-ycHIMTENb U TeHEPaTOop.

25. CoBpeMeHHasI ONTOANIEKTPOHHKA., OMEeKTPOHBI M (POTOHBI KaK HOCHTEIM HH(OpMAIIHH.
OBacTH IPHMEHEHHH, TIPEHMYIIECTBA K OCOOEHHOCTH ONTO3IEKTPOHHKH.

26. [IpuHIgMT  paboOTHL  CBETOM3MYYAIOIMX JHOAOB. I[IpAMO30OHHEIE H HENPSMO30HHEIE
MaTepHalkl JUIS OITO3IEKTPOHHKH.

27. I[lomyTipOBOMHUKOBBIE Na3eprl. [IpuHIMm paborsl. IIpofonbHEIE U TIOMEPEYHBIE MOJEL.
YcmoBHe o00pa30BaHMS HMHBEPCHH HacelleHHOCTH. OCHOBHBIE XapaKTePHCTHKH IT/II
Ta3epoB.

28. 30HHas JHarpaMMa rereporiepexofoB. [Toxbop MOIYIIPOBOAHHKOBEIX MaTEPHAIIOB JUIS
reTepocTPyKTyp. OcoBeHHOCTH PaboTH Ia3ePOB Ha JBOMHOMN IeTePOCTPYKTYPE.

29, IlpuHipmn paGoThl cBeTOBOJOB. OCHOBHBIE XapaKTEPHCTHKH CBETOBOJOB. MeXaHH3M
obpa3oBaHHs MOJZ. MHOIOMOAOBEIE H OJHOMOJIOBEIE CBETOBOABL.  IIpHMeHEeHHS
CBETOBOJIOB.

30. CtyneHyartsle ¥ IpaJHEHTHBIE CBETOBOABI. MaTepHanbHas AuciepcHs. BHyTprMopoBas
aucriepcHs. J{HCIIepCHOHHEBIE XapaKTePHCTHKN KBAaPLIEBEIX CBETOBOJIOB.

31. Knaccudukarms — oronpuemHukoB. JleficTBHe H3MyYeHHS Ha p/n TIepPexof.

BonmpramiiepHas XapakTepHCTHKA MOTYITPOBOAHUKOBEIX (pOTORMOZOB. I'abBaHMYeCKIHH

H THOJHEIT PeXXHMBI paboThl HoTOTHOA.

XA R LN =



32. JlaBHHHEIE H pin-(OTOAHOIEL.

33. [prmipar paGoTsl GOTORTIEKTPHYECKHX ITpeobpasoBarerneif. OCHOBHbIE XapaKTePHCTHKH
KPEMHHEBBIX COTHEYHBIX Ipeodpa3zoBaTene.

34. AkycroonTHYecKHil >(QQeKT. AKYCTOONTHYECKHEe MOAYIATOPHL, Je(IeKTopel M HX
MIPHMEHEHHE.

35. DnekrpoonTHyeck i 3¢ ekT. DIeKTPOONTHYECKHE MOAYIITOPEL H HX IPHMEHEHHE.

36. Buasl )OTOPE3HCTOB H CITOCOGH MX HaHeceHH . OCHOBHBIE IMTapaMeTPHI (POTOPE3HCTOB.

37. BolmoKOHHBIE pa3BETBUTEIHN ONTHYECKIX CHIHAIOB.

38. MHTerpanbHO-ONMTHYECKHE PAa3BETBHTENM, THIIbI, KOHCTPYKLIHH.

OlLieHOYHBIE CPEACTBA JUIS HHBANHAOB H JIHI[ C OFPAaHHYEHHBKIMH BO3MOKHOCTSIMH
3/{OPOBBS BEIOHPAIOTCS ¢ YYETOM HX HHAMBHAYAIBHBIX IICHXO(QH3HIECKHX OCOGEHHOCTEIH.

— TIpH HeOOXOJMMOCTH HMHBATHAAM H IHIIAM C OTrPAHHYEHHBIMH BO3MOMHOCTSIMH
3/I0POBBS MPEOCTARIIAETCS JOMOTHHTELHOE BPEMSI JIS ITOATOTOBKH OTBETA HA 3K3aMEHE;

— IIPH TIPOBEEHHH TTPOIEAYPhI OlleHHBAaHUS Pe3yIbTaTOB O0YYEHHS HHBAIH/IOB H IHIL C
OrPaHHYEHHBIMH BO3MOYKHOCTSIMH 3I0POBBSI ITPEIYCMATPHBAETCS HCITOIb30BaHHE TEXHHYECKHX
CPEZCTB, HEOOXOMMBIX UM B CBSI3H C HX HHAHBHIYAJIbHBIMH OCOOSHHOCTSIMH

— IIpH HEOOXOAHMOCTH U1 00YYaIOIIMXCS ¢ Or PAHHYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSI
M HMHBaTHAOBR TIPOLEAYPa OIIEHHBAHHS pe3YIbTaTOR OOYYEHMS TI0 JHCIIHIUIHHE MOXKET
ITPOBOJTHTECS B HECKOIIBKO STAIIOB.

[Tporieypa OLEHWBAHUS Pe3YIBTATOB OOYYEHHS HHBAIMAOB H JHI[ ¢ OTrPaHHYEHHEIMH
BO3MOJKHOCTSIMH 3[OPOBBSI TIO JHCIMIUIMHE (MOAYIIO) IIpeJyCMaTpHBAaeT IIPeOCTARIICHHE
HHpOpPMAIMH B (opMax, aJalTHPOBAHHHIX K OIPAaHHYEHHSIM HX 3MOPOBbS M BOCITPHSTHS
HH(OPMAIIHH:

JIJIsT TTHIT ¢ HApYIIEHHSIMH 3PEHHS:

— B Ie4YaTHOH (popMe YBETHYSHHEBIM IIPH(TOM,

— B ()OpMe BIEKTPOHHOTO JIOKyMeHTa.

JI7st MO ¢ HapYIIeHHSIMH CITyXa:

— B TIEYaTHO#H (opMme,

— B (hopMe 3IeKTPOHHOTO JIOKYMEHTA.

JUIst ITHI ¢ HAPYIIEHHSIMH OITOPHO-/TBHTATEITEHOTO ATTAPATA:

— B IIe4aTHOH (opme,

— B (hOpME BIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepedyeHh MOXeT OBITh KOHKPETH3HPOBaH B 3aBHCHMOCTH OT KOHTHHIEHTa
OOYYAIOIIHXCA.

5. IlepevyeHb OCHOBHOIH H [JONMOJHHTEIbHOH YUe0HOH JIHTEpaTypbl, HeoOXo MO
JUISl OCBOEHHSA JUCHHILIHHBI (MO XYJIf).
5.1 OcHoBHasi JMTEpaTypa:

1. Tanyuxuit B.B. OnTO3NEKTPOHHBIE M KBAHTOBBIE MPHOOPH! B TEIEKOMMYHHKAI[MOHHEIX
cucreMax : IpakTuky™m / lamyipaii, Bamepwii Buxtopoewu, CrporaHoBa, Enena
Banepresna, Sxosenko, Huxomait Anapeesuy ; B. B. Iamyiukwii, E. B. Crporanosa, H.
A. SxoBenko ; M-Bo ofpasoBanus u Hayku Poc. Deneparuu, KydaHckuit roc. yH-T. -
Kpacuomap : [KyGaHckuii rocymapcTBeHHBIH yHHBepcurer], 2013. - 135 c¢. : mi. -
Bubmorp.: c. 134. - ISBN 9785820909948.

2. Camex B., Teiix M. Ontuka u ¢oronuka. [TpuHumme! u rmpuMenerus / B. Camnex, M.
Teiix. — M.: Unremexr, 2012, - T.1,2. — 784 c.

3. Hrmator AH. OnrosnexkrpoHmka u HaHodoronmka. — CII6.: Jlams, 2011. —
e.lanbook.com/books/element.php?pl1_id=684

4, Hmarmue B, A, DIeKTpocTHMYIMpPOBaHHAS MUTpalHgd HOHOB B HMHTEIPalIbHON OITHKE /
B. A, Huxwrom, H. A, SIxoBeHko. 3-e 321, foit. — KpacHogap: KyGarckit roc. yH-T, 2013.



S. Qu3MYECKHe TEXHOIOTHH MHTETrpajlbHOM OITHKH: 1a0OpaTOPHBIM IpaKTHKYM /B. A.
Huxutus, H. A. SIkosenko, A. C. JIleuenko KpacHozap, 2013.
JI1s1 OCBOEHM ST U CLIMIUTHHBI HHBATHAAMH M JTHI[AMH ¢ OTPaHHYEHHBIMH BO3MOXKHOCT SIMH
3OPOBBSI MMEIOTCS M3JaHHA B SIEKTPOHHOM BHJE B 3IEKTPOHHO-OHOMTHOTEYHBIX CHCTEMaX
«JlaHb» U «IOpaiiT».

5.2 Jlono/HHTe/IbHASA JIATEPATYpPa:

3eento O. [TpuHimms! 1azepos. - CI16-M.-KpacHogap: Jlans. 2008. - 720 c.

2. Kprokos, [lerp I'eopruepny .Jlazepsl yIbTpaKOPOTKHX HMITYIIBCOB M HX IIPHMEHEHHU S
[yueGHOe rmocobue]/ Kprokos, Ilerp I'eopruesny; I1. I'. Kprokos . - JlONMTronpyaHbLil :
HnTemnekt, 2012. - 247 c.

3. Mycaes, Ompaap Ceiidaropry ONTO3IEKTPOHHBIE YCTPOHCTBA Ha TTOTYITPOBOHHKOBBIX
u3nydarensx/ / 3. C. Mycaes. - M. : Paguo u cBs3b: [['opstuas muxus-Tenekom|, 2004. -
205 c.

4. Posermep O. OnrTosnekrpoHuka/ / 3. Posenmep, b. Bunrep; nep. ¢ ¢p. mox pex. O. H.
Epmaxkosa. - M. : Texnocdepa , 2006. - 588 c.

5. OnrosnexTpoHuka. 4. 1: OU3HYeCcKHe OCHOBEI IIOTYITPOBOAHHUKOBOH ONTO3IEKTPOHHKH.
Korepentnas onrosnekrponuka / O. H. Epmakos, A. H. [Tuxtus, O. IO. [Iporacos, C.
A. Tapacos ; nox o6mi. pex. U. b. @exopoga. - M. : Sryc-K, 2010. - 699 c.

6. OnrosnexkTponuka. Y. 2: Onrponuka / O. H. Epmakos ; A. H. [Tuxtus, 10. 1O.
[Tporacos, C. A. Tapacos ; oz obm. pex. Y. b. ®egopora. - M. : Snyc-K, 2011. - 611 c.

7. TeépmorempHas poTosnekTpoHuka. Ousuyeckue ocHOBH / A. M. Ounaués, U. K.
TayOkuH, M. A. TpuineHkos - M.: @®usmarkuura, 2007.

8. Pozenmmep O., Bunrtep b. Onroanexrponnka. [lepeBox ¢ gpaniry3ckoro. - M.:
Texnocdepa, 2006.

9. IlopraoB O. JI. OnrTryeckue KaOellH CBSI3U M ITaCCHBHBIE KOMITOHEHTHI BOIIOKOHHO-
onTuyecKux JMHUH cBsiu / O. JI. [loprHOB. - M.: ['opstuast maus - Tenexom, 2007.

10. Koneznos JI. A. TexHOIOrus 1 KOHCTPYKI[HH MHKPOCXEM, MUKPOIIPOIECCOPOB U
MHKPOCOOpPOK: YueGHoe TTocobue. 2-e u3l., ucrp. u goil. - CII16.: Jlans, 2008.

11. OnrrosnexkTpoHuka. Y. 1: OU3HUeCKHEe OCHOBHI ITOIIYIIPOBOAHHKOBOH OINMTO3IEKTPOHHUKH.
Korepentnas onrosnekrponuka / O.H. Epmakos, A H. [Tuxtun, 10.1O. ITporacos, C.A.
Tapacos; oz o6, pea. U.b. @exgopora. - M.: Snyc-K, 2010

12. TeépaorenmpHas GpoTodneKTpoHnka. Muznueckue ocHOBH / A. M. Ounaués, Y. Y.
TayOkun, M. A. Tpuinenkos - M.: @usmarkuura, 2007.

13. Pozenmiep 3., Bunrep b. Ontosnexrponnka. [lepeBox ¢ dpaniryzckoro. - M.:
TexHocdepa, 2006.

14. T'urun B. 1. BOTOKOHHO-ONITHYECKHE CHCTEMBI Tepeayn. - M.: Paguo u cBssb, 2003

15. TlopraoB 3. JI. Onrtuyeckue KaGenu CBSI3H U ITACCHBHBIE KOMITOHEHTHI BOJIOKOHHO-
oNnTHYeCcKUX JIMHUH cBsi3H / O. JI. [loprHOB. - M.: ['opsuas ymmuus - Tenexom, 2007.

16. Konenos JI. A. TexHOIOrHS M KOHCTPYKIMH MHKPOCXEM, MUKPOITPOIIECCOPOB U
MHKpOcOOpoK: YueGHoe 1Tocobue. 2-e u3J., ucrp. u goit. - CII16.: Jlans, 2008.

17. Onrrosnextponuka. U. 2: Onrponnka / O.H. Epmako; A H. [Tuxtus, 10.10. Ilporacos,
C.A. Tapacos ; mog o6rn. pex. U.B. @exopora. - M.: Suye-K, 2011.

[

5.3. Ilepuoguyeckne H3aHHA:
I. XypHamer @ortonnka, KsanrToBas sieKTpoHHKa, OITHYECKHH JKypHAl,
ABTOMETPHSL.
KypHaan «DoToH-3Kcmpece» /www.fotonexpress.ru /.
AKypuan «Lightwave Russian Edition» / www.lightwave-russia.com/ .
KypHan «BecTHHK cBSI3H» /Wwww.vestnik-sviazy.ru /.
http://www .kubsu.ru/University/library/resources/
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6. http://www.rubricon.com/.
7. http://window.edu.ru/window

6. Ilepeuyenb  pecypcos

HH)OPMAHOHHO-Te/IeKOMMY HHKAIMOHH O

«AHTEpHeT», HEOOXOAUMBIX LISl OCBOCHHA JHCIIHIIHHBI (MOXYJIA).
1. http://www .kubsu.ru/University/library/resources/

2. http://www.rubricon.com/.
3. http://window.edu.ru/window.

CeTH

7. MeToan4iecKHe YKa3aHHs UIA Oﬁy‘lal()lllllXCﬂ no OCBOCHHK IHCIHILIHHBI

(Mo, xyJist).

Ne . Kon-ro | @opma npecTarmeHns Cpow
Tema WM 3agaHne TeKyIneil paboTel BBITTOTTHEHH

TEMBI YacOB | pe3ylbTaTOB

(HememH)

Bespl3myuarelbHasl PeKOMOHMHALMSA B

| o0péMe  MarepHana.  KOHKypeHIHs 8 YCTHBIH OTBET, 2

' MEXIY H3Ty4aTeIbHOH 31 TEKCTOBBIH JTOKYMEHT.

Oe3BI3TyYaTeIbHOH PeKOMOHHAITHEH.
MHorocnoHHEle H  JHAIIEKTPHYECKHE 2
TIOKPHITHS M HHTep(epeHIMOHHEIE
(B TPEL. [TepecTpanBaecMeie N U —

2. Pe30HATOPHL. YerpoiicTBa JUISL 8 TeKCTOBEL 1G ’ -
yrparieHus (azoii u3myueHHs. Merof } '
®okca u Jlm.  Ilpeobpazopanue
rayCCOBBIX ITYYKOB JTHH30H.

BcernomoraTenpHOE H3ITyUeHHE HaKauKH. 2
YacToTHas CeIeKIH, CETIEKI[US
TOHKMMH TIOIVIOTHTEISMH ITPOOJIbHBIX
Moj pesoHaTopa. CO, mmasepsl, a30THBIH v, 32
. . CTHBIH OTBET,

3. JIasep ¢ IPOJONBHOH M IIONEpeYHOH 8 TeKCTORKIH JIOKYMEHT
HAKaYKOH, BOZOPOHBIH nasep, '
3KCHMEpHEIE Ta3epsl. OCHOBHEIE
HAIPABIEHUS HCITOMb30BAHMS MOIITHBIX
ra30BhIX JTa3EPOB.

ONTORNEKTPOHNKA, IIPEAMETE H3YUEHH S Y eTHEL OTBET 2

4 ONTO3NEKTPOHHKH, OCHOBBI 10 .
F— TEKCTOBEIH JJOKYMEHT.
OH3HYECKHE OCHOBBI M IIPHHIATL 2

5 JIENCTBH S TTOTYIIPOBOIHHKOBEIX 10 TeKcTOBBIH JOKYMEHT.
CBETOM3ITY4aroImux Juonos (CH ).

Ou3HyecKue OCHOBHL PadoThl 2
T101I BOJIHHKOBBIX JIa3€PHBIX JHOAOB YCTHBIH OTBET,

6 8
(JIT). O6macTH NMpUMeEHEHHS TEKCTOBBIH JOKYMEHT.
TTOITYIIPOBOHHKOBEIX JIA3E€POB.

DOTOIPHEMHHKH, TTPHHIIHIT paGOTHI 2

7 (oronpuemmikos. Knaccrduxarpis 8 Texcrosni dai
(oTONPHEMHIKOB, HCIIOTB3YEMBIX B '
orrrosnexTporuke. O3,

OnrHyecKye cpeibl. OIeMeHTEL VCTHELT OTBET 2

8 BOJIOKOHHOHM M HHTEIPaIbHOM OITTHKH. 8 ’

KOHCTPYKIJ,HK H THIIBI BOITOKOHHBIX

TEKCTOBEIT JOKYMEHT.




Fonm. Cporit
8 Tena o sagamie TexyimeR paborat Xom-5o. | Gopaspen SHI | monnenma
YaCOB | PeIvILTATOR

{HEOemH )

CECTOROIOE.

[E¥]

HHuTerpansHas oNTHEA
HYHEIHOHATEHES H S8 IHE S
ACTIEKTRL. eMeHTHAR Gata 10 VerHuil OTRET,
HHTETPATBHON TTHER, o0IacTH TEKCTORBI AOKYMEHT.
HECMOML30BAHMA H MPeHMYIIECTEA
HHTErPAILHO OITHEH.

OnTposn, HX KnaccHgHKalHe, ceoficrsa 17 1 5/6
e H OOTACTH TTPHMEHEHHA, TERTTOREE ACRYMEY,

R MECKIE OCHOREL MOTTYIBELINH CRETR, |
1 CNoCodil OCVITIRCTRIEHHA MOTYTIAIIHH 10,8
OIMTHYECK MO I-ﬂl'].}‘IE!I-II-lH B

O OV TEET OIS,

TexcToBnil LOKYMEHT.

MaTepHaTs MoIIOHeR HHTErPaabHo- |
OINTHYCCKHN CREM.
TexHonoring HIroTORACHHA g Vernuit oteer,

HHTEMPAIbHO-OMTHYECKHY BOTHOBONOR H TEKCTORLI JOKYMEHT.

BOMHOBOAHLIX CTPYETYP Ha
MOBEPXHOCTH NOLTOMER.

12

MET!]..[I,H HIMOTORIICHMA mnerpmn:-r—m-
13 OITHY2CEHY BOTHOBOMOE H
BOTHOBOIHBIY. CTPVETYP B NMOLMOERAN.

g8 Yerunii oreer,
TEKCTOBLIA JOKYMEHT.

14

Hmoso 1148 225

B ocrosHHH AHCIMIUIMHED HHBATHAAMH H IMUAMH ¢ OFpaHHYMEeHHRMH BOSMOEHOCT SMH
JAOPOEEA GOMBINOE AHAMEHHE MMeeT HHIHBHIyankHad yveSHas padoTa (KOHCYIBTALMH) -
JCTICTHHTSTRHOS paThAcHENHe YHe(GHOTO MATEPHATA.

Huamemgyambible KOHCYILTALMH N0 NpeAMeTy SBRAMOTCH  BamMbiM  dakTopoM,
CNOCOGCTRYIONHM HHIHBITYATHIAIN o0YMeHHA 1 YCTAHOBISHIID BOCTIHTATANLHOTO KOHTAKTA
MERLY NpenogaparencM M OOYWAIOIDMIMCH MHBATHAOM JUTH JIHIOM € OTpPAHHMEHHBIMH
BOAMOAHOCT AMH 3A0POBRAL

8. llepevens undopMannoHALIX TEXHOTOTHI, HCHWILIYEMBIX NPH OCYIIECT BICHNT
ofpaloBaT CILHOTO NPONECCa N0 JHCITHILTHIS ( MoV TI0),

8.1 Mepeens nndguopMalBoHHLIX TEXHOI0THIL
Jlexasn: HHTepAKTHEHAS TEKLIHA ¢ MYILTHMEHITHOR CHCTEMOM ¢ AKTHEHBIM BOBTEHEHHEM
BORTEMEHHE CTYASHTOE B yaefiuit mpoece o obpaTtHOH cBALI0.
ITpakTideckHe pafoThl: KOMITLIOTEPHEIE JAHATHA B PEEHMAN BIAHMOZeHCTEHA «IIpenalapaTens
- CTYHEHT» H «CTYAEHT - PeNOJaRaTeNhbs, «CTYLEHT - CTYAEHT».

CamocToRTeMbHAR  pafoTa: AHCTAMIMOHMEIE ZATaMHA H YIPaKHeHHA, TITOCCAPHH
TEPMITHOB H OITpeeeHI.

8.2 [Mepevtens ReobXoINMOTo NPOTPAMMBOTe obecnieTelnL

[Iporpasparoe O0ecnedeHHe B paMEAX Nporpanyel KodmaHin Microsoft “Enrollment for
Education Solutions” 18 KoMisOTepoR H o cepBepos  KyBaHCKOro rocylapcTBeHHOTO
YHHBEPCHTETA M ero duumanos, AHTHBHPYCHAS 3ammmTa duomdecksn: palownd cTaHinsi o
ceppepob: Kaspersky Endpoint Security ama SiaHeca — CranmapTuii Russian Edition.




8.3 Ilepevyens HHPOPMAHOHHBIX CIIPABOYHBIX CHCTEM:
1. CripaBourHo-TipaBoBas cucreMa «KoHcympTanT [Timoc» (hitp://www.consultant.ru)
2. OnexrpoxHas ornbmioreuras crucrema eLIBRARY .RU (http://www.elibrary.ru)/

9. Marepnaubno-remntlecxaa 6333, HeoOXoauMMas  uIA OCYIIEeCTBJICHH A

oﬁpasonar €JIBHOT0 npomnecca o MMCIHIIHHEe (MOIllelO)

Peanmmzaimsa [Ipodmid mNpearnonaraeT HaaH4YMe MHHHMATHHO HEOOXOAMMOro i

Peanm3alin GaKaJIachxoﬁ ITpOTrpaMMEI IIEPETHA MaTCPHAIIBHO-TEXHITIECKOI'O o0ecITeyeHH S

JIEKIHOHHBIE ayAMTOPHH, O0OPYAOBAaHHBIE BHIEOIPOEKLMOHHBIM O0OpYAOBaHHEM IS
MIPe3eHTAlMH, CpeJcTBAMH 3BYKOBOCIIPOH3BEACHHS, SKPaHOM, H HMEIOIIHE BEIXOZ B
HurepHer,

nabopatopusi «OITOAIEKTPOHHKH H OINTHYECKOH CBSI3H» C SKCIIEPHMEHTAIBHBIMH
CTEHIaMH II0 M3YYCHHIO I1a3epoB, (POTONPHEMHHKOB, OIITPOHOB, MOAYISITOPOB,
naccHBHBIX 3neMeHToB BOJIC, cBapke ONTHYECKHX BOJIOKOH, pedIeKTOMeTpPHYECKHMH
H3MEPEHHSMH H KOMITBIOTEPHBIM CTEHOM € ONTHYECKOH JIMHHEH CBS3H H BBIXOJIOM B
HWHTEPHET.

0o0OpYyIOBaHHE BAKyyMHOTO HAIlbUIEHHS MeTaUIMYeCKHX IUIEHOK JUIS ITPOBEJEHHS
1aGopaTOPHEIX paboT MO H3YUeHHIO CBOHCTB MeTamos (BYII-5, AnsdaH-1, YBP-3M);
oGopyloBaHHE JUI1 H3Y4YeHHS Ipouecca (oTommTorpaduu (YCTaHOBKH HAHECEHHS
dotopesucra SPIN-1200T, SPIN-1200D, ycraHOBKa COBMEIEHHS H SKCIIOHHPOBAHMS
830-11, komrutekc Ta3epHoi Ge3mackoBoit muTorpadguu ptPG101).

MaTepHaJIbHO-TeXHH‘IeCKOG obecrieueHHe JHCIUTUTMHEL

Ne Bua paGor
(MOIYIIS) U OCHAIIIEHHOCTh
1. JlekipronHsble 3aHsaTHa | JleximonHag aygutopus Ne209C, 201C, 315 C, ocHaimeHHaq
ITpe3eHTAl[HOHHOH TEXHHUKOH (ripoekrop, 3KpaH,
KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIMM ITPOTrPaMMHBIM
obecrnievenreM (I10).
2. Cemmnapckue 3aHaTHs | CrieruanbHoe rmomenieHue No209C, 201C, 315C, ocHaleHHOe
[IPe3eHTALMOHHOM TEXHUKOHN (TipoeKTop, 3KpaH,
KOMITBIOT €p/HOYTOYK) M COOTBETCTBYIOIIMM IIPOr PAMMHBIM
obecrieuenuem (110).
3. JlaBopaTopHbIe Jlabopatopun Nel22C, Ne325C, 144C yKOMIUIEKT OBaHHBIE
3AHATHS CITEIHATH3UPOBAHHON MeGelbIo M TEXHHYECKUMH CPeICTBaMH
oOy4yeHHSI HCTOYHMKaAMH H  I[PHEMHHKAMH  J1a3€pHOIO
HU3yYeHUd, IIpHOOpaMH M aHalu3a CBOHCIB IJ1a3epHOr0
HU3ITYYEHHH, KOMITbIOTEPAMH IS oOpaboTKH
SKCITEPHMEHTAJIbHBIX JTAHHBIX
4. Texymuiit  KOHTPOIb, | AYAUTOPHA, (xabuHer) YKOMIUIEKTOBaHHA
TIPOMEXKYTOUHAS CITELIHAITM3HPOBAHHOH MeOEIbI0 H TEXHHYECKHMH CPEICTBaMH
aTTecTalMs obyyeHHs
5. CamocrogrensHad Kabuner Ne207C mnsg caMocTogTebHONH paGoThl, OCHAINEHHBIH
pabora KOMITbIOTEPHOH TEXHHKOH ¢ BO3MOXHOCTBIO IIOJAKIFOUEHHS K

ceTH «lVIHTepHeT», IPOrpaMMON 5KPAaHHOTO YBEIHYEHHS H
oOeCIeYeHHBIH JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIHOHHO-
00pa30BaTENIbHYIO CPelY YHHBEPCHTETA.




