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1. Ilesiu 1 3aiaum U3ydeHHs1 AUCHUIIMHBI (MOAY/Is1).
1.1 Ilens ocBOeHMs JUCHUIUIMHBI: (OPMUDOBaHHE KOMIIETEHLIWM, CBSI3aHHBIX CO 3HaHUEM
TIPUHLUTIOB PabOThl, TeXHOJIOTHEN W3rOTOB/IEHWS W MeTOJaMM JKCIUTyaTal[dd COBPEMeHHOU
PaZii03/1IeKTPOHHOM U OTTO3JIEKTPOHHOM arrapaTypbl B UH(OOKOMMYHHUKAL[MOHHBIX TEXHOJIOTUSIX
Y CUCTeMax CBsi3H, (HOpMUPOBaHUe KOMIIETEHI[WH, CBSI3aHHBIX MTO/ITOTOBKOW CTYZIEHTOB B 00/1aCTH
3/IEMEHTHOM 6a3bl CCTéM ONTUYECKOM CBSI3H.

1.2 3apauu AMCIUIVIMHBI: HAYUUTh CTY/I€HTOB MIPUHIUIIAM PaOOThI, METO/IaM MPOEKTUPOBAHUS,
W3rOTOBJIEHUS] M JKCIUTyaTalliM OMNTOJIEKTPOHHBIX 3/IEMEHTOB, CeTel W CpeJACTB CBSI3W;
3aK/IIOUAIOTCA B W3yYeHUM (PU3WUECKMX OCHOB, YCTPOMCTBA, TIPUHIUIIOB [1€HCTBUS,
XapaKTepUCTHK U TTapaMeTPOB Ba)KHEUIIMX TIPUOOPOB U YCTPOUCTB, UCTIO/B3yEeMbIX B ONTHUECKUX
cucremMax CBsi3M. K MX UMC/y OTHOCSATCS KBAaHTOBbIE T'eHEpPaTOPbl M YCUIUTEH, ONTHUeCKHe
MOAYAATOpPbl U fedaekTopsl, (oToauoAbl U (OTONPUEMHBIE YCTPOUMCTBA, YCTPOUCTBA,
OCHOBaHHbIe Ha MCIIO/Ib30BaHWM HEeMHEeNHOM OITHKH, rosiorpaduu, a TakKe WHTerpajbHOMU
OTITHKH.

B pe3ynbraTe u3yueHWs HaCTOSIIIeH MUCIMIUIUHBI CTYJEHTHI T0JydaT 3HaHWS, WUMEIue He
TOJILKO CaMOCTOSITeJIbHOe 3HaueHue, HO U siB/solyecss (yHJaMeHTOM JJisi U3ydeHusl psifia
TIOC/IeYIOLUX CTelaTbHbIX AUCLUTUIMH U NTPAKTUUeCKOW paboThl.

1.3 MecTo AucuMILUTHHBI (MO/yJis]) B CTPYKType 00pa3oBaTe/IbHOM MPOrpamMMBbl.
HOuctunivHa 51.B.JIB.05.01 « KBaHTOBast 371eKTpPOHMKAa» OTHOCUTCSI K BADUAaTUBHOM YacTU

bnoka 1 "Jucouruabl (Moayn)" yueOHOTO TiTaHa.
«DJIeKTPUYEeCTBY U MarHeTusMy», «®Du3uKe TIOSYTIPOBOJHUKOB» M «Pafi03/1eKTPOHUKE.
OcBoeHHe JUCLIMIIIMHBI He0OX0AUMO /1Sl 3yuyeHus1 « CXeMOTEXHUKW», U IPYTUX AUCIIUTUINH.



1.4 TlepeyeHb TIUIAHUPYEMBIX Pe3y/JIbTaTOB OOyuYeHHs] MO0 JUCHHUIUITMHE (MOJYJ/II0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3y/IbTaTaMH 0CBOeHHs 00pa3oBaTe/IbHOW NMPOrpPaMMblI.

M3yueHue JaHHOW yueOHOM TUCIUITMHBI HAallPaB/ieHO Ha (JOpMUpPOBaHUe y 00yJaroIXCst
nipodeccroHanbHbIX KoMrieteHum (ITK-1, ITK-32)

TIPUHLIUIIBI
OTTO3/IEKTPOHHOTO
nipeobpa3oBaHus U
¢usnueckue
OCHOBBI PabOThI
OTTO3/IEKTPOHHBIX
Y KBAaHTOBBIX
nipruOOpOB /15
OTNITHYECKUX ceTel
Y CHCTEM CBSI3U.

06paboTku 1
nepeiaun
vH(OopMaLy B
OITUYECKUX
cucTeMax CBSI3U.
MIPUMEHSTh
M0JTyueHHbIe
TeopeThyecKue
3HaHUA K
MPaKTUYECKOMY
B3aMMO/IEMCTBHUIO
¢ obBeKTamMu
OITO3/IEKTPOHHOM
TeXHUKU JJIs1
o6paboTku u
nepefiauu
vHopMaLiy B
OTITUYECKUX U
BOJIOKOHHO-
OITUYECKUX
cucTeMax CBSI3U.

No NHupekc Copepxanuvie | B pe3ysbraTe n3ydeHusi yueOHON AUCIUTUIMHBI 00yUaroIyecs
KOMIIeTeHI[uY | KOMIIETEHIINH JOJDKHBI
e (1 e€ yacth) 3HaTh yMeTb BJIa/[eTh
1. IMK-1 TOTOBHOCTBIO | TIPUHLIUIIBI TPUMEHSTh HaBbIKaMU
CO/IeNCTBOBATh | OINTO3JIEKTPOHHOIO| MTOJIy4YeHHbIe NPaKTUYeCKOU
BHE/IDEHHIO npeobpa3oBaHus u | TEOpeTUYeCcKHe paboThI C MaKeTaMHu
TMepCrieKTUBHBIX Cl)I/IBI/ILIECKI/Ie 3HAHUA K Pa3/IMYHBIX J/1a3€POB U
TexXHOJIOrMiA 1 | OCHOBBI PaboThI npakTuueckomy | GOTONPUEMHHUKOB.
CTaH/IapTOB ONTO3/IeKTPOHHBIX | B3auMO/IeiiCTBHIO | HABBIKAMH
1 KBAHTOBBIX ¢ 06BeKTaMKI 9KCITyaTaluu
npu6opoB A1 _ | onTosmeKkTpoHHO# | COBPEMEHHbIX
ONTHYECKUX CETEN | reaypyky Ams OMTO3JIEKTPOHHBIX U
Y CHCTeM CBSI3H. BOJIOKOHHO-

OIITUYeCKHUX CUCTeMax
CBA3HU.




N Wupekc CopepxaHue B pe3ysnbTare uzyuenus yueOHOMN JUCLIATUIMHBI
o .
KOMIieT| KOMITeTeHIUH (Wiu eé 00yJaroIrecst 0/DKHBI
IL.I.
eHLIUU 4yacTH) 3HATh yMeTb B/1a/IeTh
2 [MK-32 | criocoGHOCTBIO TOTOBUTE | (U3HWUeCKHe OCHOBBI | KpUTUUECKU U HaBbIKaMH
TeXHUYECKYH0 OITO3/IEKTPOHHBIX U | 000CHOBAaHHO 9KCITyaTaluu
JOKYMEeHTaLUi0 Ha peMOHT | KBaHTOBbIX NOAXOAUTB K COBpPEeMeHHOU
1 BOCCTaHOBJIEHHE npubopos; BbIOOPY bu3nuecKo,
paboTtocniocobHOCTH -yCTPOWCTBO, pas/n4HbIX TeXHOJIOTUUeCKOU
MH(POKOMMYHHKAI[MOHHOro| OCOOeHHOCTH, OITO3/IEKTPOHHBIX | 1
000pyKoBaHHsl OCHOBHbIE 1 KBaHTOBBIX OINTO3/1eKTPOHHOI
XapaKTepUCTHUKH U npubopoB 1 anmnaparypsl
1apaMeTpkl yCTPOUCTE Ans ONTUYECKUX
KOHKDETHBIX CXeM o
U3yHaeMbIX PETHRD CUCTEM U CeTeit
. OTTHUYeCKOM
npubopOB; CBSI3U.
CBSI3H,
-OCHOBBI
N COTIOCTABJISISI
HeJIMHeHON
0Cc00eHHOCTH
OTTHKU;
HCTO/b3yeMbIX
~11apaMeTphI MaTepuasoB U
OCHOBHBIX rapameTphbl
usnyyarenei u NPHBOPOB
(hOTONPUEMHUKOB B cobupats 1
TeJIeKOMMYHUKaLUSIX
y 6 H aHaTM3UPOBaTh
TPUHLMITEL PAOOTBL, | L omarmio s
OCHOBHbIE CBOMCTBa
dhopmupoBaHUs
u TEXHOJIOTHIO
HCXO/IHBIX JIaHHBIX
W3rOTOB/IEHUS
. At
3/IeMeHTHOU  0a3bl
_ | MpoeKTHpoBaHUs
CpeACTB U ceTel .
. CPeACTB U ceTel
OTTHUYeCKOi u N
OTTHUYECKOI CBS3U
BOJIOKOHHO-

OIITUYECKOU CBS3U.

Y UX 3JIEMEHTOB.
cobupaTth U
aHa/IM3UPOBAaTh
vH(bOpMaLUIo Jis
¢bopmMupoBaHUs
WCXO/IHBIX JIaHHBIX
JJist
NIPOEKTHPOBaHUs
Cpe/CTB u
ceTell ONTUYECKOH
CBSI3U U X
3/IEMEHTOB.




2. CTpyKTypa M co/iep>KaHue JUCIMIIUHBI.
2.1 PacnipejiesieHue TPyA0éMKOCTH AUCIIUIUIMHBI M0 BUJAaM padoT.
OO0111ast TPYAOEMKOCTD AUCIIUTUIMHBI COCTaB/IsieT 6 3au.e/l. (216 uacoB), UX pacripe/iesieHue
110 BUjaM paboT Tipe/icTaBeHo B Tabsute (015 cmydeHmos ODO).

Bup yueGHOM paboThI Bcero | Cemectpnl
YyacoB (uacer)
7

KonTakTHasi pabora, B TOM UHC/Ie:
AyauTopHbIe 3aHATHSA (BCero): 128 128
3aHATHA JIEKLIMOHHOT'O TUIIA 48 48
JIabopaTopHbIe 3aHATHUS 64 64
3aHATHSI CeMUHAPCKOT0 TUMa (CeMUHaphbl, MpakTHYecKue 16 16
3aHATUSA)
MHasa KoHTaKTHasA padora:
KonTponb camocrositenbHOM pabotsl (KCP) 4 4
[TpomesxyTouHast artectauys (MKP) 0,5 0,5
CamMocrosiTeibHasi padoTa, B TOM YHC/Ie: 47,8 47,8
KypcoBast pabota - -
[TpopaboTka yueOHOro (TeOpeTHUeCKOro) MaTepuana 40 40
BrhInosiHeHWe UHIMBUYaIbHBIX 3aJjaHU (MTOAr0TOBKA
co0611eHNH, Tpe3eHTaLii) i )
Pedepar - -
[ToaroToBKa K TeKylleMy KOHTPOJIIO 7,8 7,8
KonTposn:
[ToaroroBka K 3auety - -
[ToaroroBka K 3K3aMeHy 35,7 35,7
OO61masi TpyA0EMKOCTh yac. 216 216

B TOM UM (/e KOHTAaKTHas 132,5 1325

pab6oTa

3ad4. ef. 6 6




2.2 CTpyKTypa AUCLUI/IMHBI:

Pacripezienienre BUZioB yueOHOM paboOThI U MX TPYJOEMKOCTH TI0 pasZiesiaM AUCIUTITHBL

Pa3zesnbl IUCLIUIUIMHBI, U3y4yaeMble B 7 cemecTpe (ouHas ¢popma)

HanmeHoBaHue pa3aejoB

KosmuecTtBO yacoB

Bcero

IAyIuTOpHast

pabota

J | 113

JIP

KCP

BHeayauTopHas
pabota

CPC

®u3nyecKre 0CHOBBI U 0COOEHHOCTH
KBAHTOBBIX HpI/IGOpOB

16

8

6

0,2

OnTuueckrie pe30HaTOPbI U CeeKLUs MO/

22

12

0,3

TwIibl ¥ pe>KUMbI pabOTHI J1a3epoB

24

12

0,3

OnTOo371€KTPOHUKA, IPeMEThl U3yUYeHHs
ONTO3/IEKTPOHUKU, OCHOBBI
OMNTO3/IEKTPOHUKU.

0,3

du3nuecKre OCHOBBI U TIPUHITUI JeHCTBUS
TMOJIyTIPOBO/IHUKOBBIX ~ CBETOU3/TYUarOIIUX
nuonos (CUL).

5,8

0,3

3,8

du3nuecKre OCHOBBI PA0OTEI
TI0JTYTIPOBO/IHUKOBBIX JIa3€PHBIX TUO0/IOB
(JID). ObnacTu npuMeHeHUst
TIOJTYTIDOBO/IHUKOBBIX JIa3€POB.

14

0,3

@dOoTONPUEMHUKH, PUHLIAIT PAOOTHI
dhoTonpueMHUKOB. Kiaccudukariys
(hOTONPUEMHUKOB, UCI0J/Ib3yEeMbIX B
onTo3nekTpoHuke. PIII.

12

0,3

Ornrtuueckue cpefbl. O/eMeHTBl
BOJIOKOHHOW W WHTerpa/ibHOM OMNTHUKU.
Tumbl BOJIOKOHHBIX CBETOBOJIOB U
MeTOZbl UX U3TOTOBJIEHHUS

12

0,3

HTerpasibHast oNThKa GyHKI[MOHATbHBIE U
TIPUK/Ia/IHbIe acreKThl. DyieMeHTHas 6a3a
WHTerpaabHOM ONTUKH, 061acTH
WCTIOTb30BaHUSI ¥ TIPeUMYyI1[eCTBa
WHTerpajbHON OMTHUKU.

0,3

10.

OrnTpoHbl, UX KnaccuduKarus, CBOMCTBa U
00s1acTH MpUMeHeHHusl.

0,3

11.

®du3nueckre 0OCHOBBI MOAY/ISILIMN CBeTa,
CTI0COOBI OCYIIIeCTBIEHUS] MOZYJ/ISIIUN
ONTUYECKOTO U3Ty4YeHUs B

OIITO3J/IEKTPOHHKE.

12

0,3




12.

OIITUYEeCKHX CXeM.

Marepuassl NOJ/10’KeK UHTerpajlbHO- 14 2 2 |16

TexHO/OTUST M3TOTOB/IEHUs HWHTerpaabHO-
OTTUYECKUX BOJIHOBOJIOB W BOJIHOBO/HBIX
CTPYKTYD Ha MOBEPXHOCTH TO/IJIOXKEK.

0,2 4

13.

MeTo/1bl U3rOTOBJIEHUS] UHTErpalbHO- 14 2 2 | 6
ONTUYECKUX BOJIHOBOZOB U BOJTHOBOAHBIX
CTPYKTYP B NOJJIOXKKAX.

0,3 4

14.

HOHOB.

Nsrorosnenuve WHTerpajibHO- 14 2 2 | 6
ONTUYECKUX 3/IeMEeHTOB MeTOZ,0M
3/IeKTPOCTHMYJ/IMPOBAHHOM MUTpaLiu1

0,3 4

Hmoeo no ducyunauHe:

179,8 | 48 | 16 | 64

4 47,8

[Tpumeuanue: JI — nekuuu, 13 — mpakTHUecKwe 3aHATUS / ceMuHaphl, JIP — naboparopHbie
3ausitusi, CPC — camocTrosiTesibHast paboTa cTyieHTa

2.3 Cojpep)xaHue pa3jeioB JUCLUIIMHBI:

2.3.1 3aHaATHA JTeKIUOHHOI0 THIIA.

dopma
Ne | HavmeHoBaHMe pa3ferna Copep>xanue paszena TeKYIL|ero
KOHTPOJIA
2 3 4
1. Pusnueckure OCHOBBI U Bubl KBaHTOBBIX Miepexo/joB. KoadduiieHTrl | AHKeTHpOBaHue,
0Cc00EHHOCTH KBAHTOBBIX |JiHIITeliHa. VIHBepCcHasi HaCeIéHHOCTb. Or1poc,
nprbopoB [IvpuHa crieKTpanbHON JTMHUH. TIpaKTUYecKue
B3aumogeticTBre Oeryumx BoJIH C aKTUBHOM  3aZjaHust

cpenon. 3akoH byrepa. YcioBus ycunenusi u

regsepauumn Kojie0aHuH B KBAHTOBBIX CHCTEMax.

W3nyuaTenbHasi peKOMOWHALIMS TIap 3€KTPOH-
JbIDKA B CBETOAMO/IaX. 3aTyXaHHe
TIOMHHeCLieHLMH. Be3bi3nyuarebHas
pekoMOyrHaLsi B 00bEMe MaTepuara.
KoHKypeHLIYsI MeX/y U3TydaTeTbHON U
Oe3bI3yyaTelbHOM peKOMOUHALIVEH.




[IpymeneHue s1a3epos B rpuHTepax 1 CD-ROM
Jlazeppl B MeJULIMHCKOM [UarHOCTUUYECKOU

arnraparype.

. Ontuueckue pe3oHaTopsl |Ontuueckue pe3oHaTtopsbl (OP). CTpykTypbl  |AHKeTHpOBaHMe,

Y CeJIeKLIUs MO/, s/1eKTprueckux noseid. Cxemsl OP. orpoc,
Pe3oHatopsl Trra ®@abpu-Ilepo. [T10THOCTE TpaKTUYecKue
ONTHUYECKUX MOJ, B OZHOMEPHOM pe30HaTope. |3ajaHusi
I"'ayccoBel myuku. I'eomeTpo-ontryeckoe
pacCMOTpeHHe YCTOMUMBBIX Pe30HaTOPOB U
HEYCTONYMBBIX pe30HaTOpOB. VIHTerpanbHoe
ypaBHeHHe OTKPBITOro pesoHaropa. Cenekius
MPOJ0JIbHBIX U MOMePeUHbIX MO/,

Tunbl ¥ pexxuMbl paboTel [TeopeTrueckue OCHOBBL. Tpéx- Y AHKeTHpOBaHuUe,

Jla3epoB UeTbIDEXYPOBHEBbIE Jla3epbl. HennHeHHOCTH 0orpoc,

naszepoB. OnTuManbHasi oOpaTHas  CBsi3b. TPaKTHYeCcKue
XapakTepuCTUKU U riapameTpsl. KorepeHTHbIE 1 3aZlaHUS
HEeKOrepeHTHble  u3ayuatend. VIMMy/bCHBIe)
pexkumbl. CHUHXpOHU3aLMs Moj. Mogyssanuys
MOOPOTHOCTH.

. OnT03/1eKTPOHKKA, OtBeTrl Ha
TMPEAMETBI H3ydeHNs [11ka/a 3/1eKTPOMAarHUTHBIX KOJ/Ie0aHui 1 KOHTPO/IEHBIE
OMTO3/IEKTPOHMKH, 06/1aCTh B Helf, KOTOPYIO UCIIO/b3yeT BOTIPOCBI 1
OcHoBe! ONTO3/1eKTPOHUKA. D/IeKTPOHBI U (DOTOHBI Kak ~ |SAAaHHs.
ONTOS/TEKTPOHNKH. HoCHTeNM UHpopMaLyu. [IpUHLIMIIBI

OITO3/IEKTPOHHOTO TTPeobpa30BaHusl.
Kaccudukaryis ICTOUHUKOB CBeTa U
TpeOOBaHUS K HUM B OITO3/IEKTPOHHUKE.

. Pu3nuecKrie OCHOBBI U dusruyeckrue OCHOBbI M TNPUHLMN JeucTBus |OTBeThbI Ha
[MPUHLUI 1elCTBUS VHKeKLIMOHHBIX VICTOYHUKOB CBeTa. |KOHTPOJIbHbIE
[10/TyTIPOBOZJHUKOBBIX CriekTpasibHble XapaKTepUCTUKU CH/[. |Bompocel U
CBETOM3/yvarolux uooB|BonbeTaMiepybsle  xapaktepuctuku — CHU/. |3amaHus.
cun). KoHctpykunu CUII U uUX  [Auarpammsl

Harpas/ieHHOCTH. [Ipumenenne CHJ B
YCTPOHCTBAX OTOOpa)kKeHUs] 3HAKO-OYKBEHHOMU
vHpopMmauyu. CBeTOAWO/HBIE MOAYIUA [JIst
PaboThI C BOJIOKOHHO-ONITHUECKUMHU JTUHUSIMU
CBSI3U.

. du3snyecKrie OCHOBBI YcnoBusi reHepauyu nasepHbiM guogom (JI/1) OTBeTel Ha
paboThI KOT€PEHTHOI'O U3/TyYeHu s], YC/I0BHE{KOHTPO/IbHBIE
[10/TyTIPOBOZIHUKOBBIX VHBEPCUOHHOM HaceneHHOCTU. Ko3d@uientBOIPOCHI U
niasepHbIX 10708 (JIZ).  |ycynenust u ero cessb ¢ mapamerpamu JI7J|3@/aHUS.
O6nacTi npuMeHeHus KpanToBass 3(h}eKTMBHOCTL M K.ILJ. Jasepa.
[IONTyTIpOBO/HMKOBBIX Barr-amnepHasi XxapakTepuUCTHKa U ee ONvcaHue|
/1a3epoB.




dopma

MHTerpaibHOW ONTUKH,
00/1aCTH UCII0/Tb30BAHUS U
[ipeumyliecTBa
MHTerpaibHOW ONTHUKH.

AW3JIEKTPUUECKOM MUKPOBOJ/IHOBO/ €

o/ HaumeHoBaHue pa3znena |CozepykaHue paszerna TeKYyLL[ero
KOHTPOJIA
2 3 4

. doTONpHUEeMHUKH, dusnueckue OCHOBBI pabotb] OTBeTHI Ha
[MPUHIUTT pabOThI dboTonpuemHukoB. Kiaccudukaiys (pOTOHHBINKOHTPOJIbHbBIE
(boTONprEeMHUKOB. JleTeKTOpOB. BosibTamniepHble XapaKTepHUCTUKHBOMNPOCHI U
Knaccudukarms (dhoTope3ucTopos. ®OoTOBOIbTaNYeCKHe|3a1aHUS.
(boTOTIpHEMHUKOB, MPUEMHUKH U TIpeoOpa3oBaTe/id COJIHEUHOM
ICMI0/Ib3Y€EeMBbIX B SHEepPruu. TurnoBele CTPYKTYPB]
DIITO3JIEKTPOHUKE. ObICTPOIEUCTBYIOIIUX pin dboToano0B.

CnekTpasbHbie XapaKTepPUCTUKH]
(hoTOTIPUEMHUKOB.

. OnTuueckue cpejbl. Orntuueckue cpefibl. DJieMeHTbl BOJIOKOHHOMW U OTBeTbI
DJleMeHThI BOJIOKOHHOU U |MHTerpasibHOM ONTUKK. PU3NUecKre OCHOBBI  |Ha KOHTPOJIbHBIE
MHTerpalbHOU OITUKHU. MPOXOXK/IeHNsl U3/Ty4eHHsl Yepe3 BOJIOKOHHBIA (BOTIPOCHI U
KOHCTpYKLIMM ¥ THIIBI CBeTOBO/. THIbI U KOHCTPYKLIMU CBETOBOZOB, (3aJdaHHs.
BO/IOKOHHBIX CBETOBO/IOB. XapaKTePUCTHUKHU UX MOTePb, BXOAHAs U Hanucanue

yurcsoBas aneprypa. [IpoxoxxzaeHue usnyueHus pedepara.
yepe3 CBeTOBO/IbI C IPaZJMeHTHBIMU NPOQUIIMU
rokKasartess npesiomsienus. [lepesaua

HeperyJ/isipHO U peryJ/isipHoi nHhopMaLuu

yepe3 KI'yThl CBETOBOJOB. D/IeMEHThI

KOHCTPYKLIMM BOJTOKOHHO-OTNITHYECKOT0 Kabess.
[Tpumenenue cBeToBOZI0B B BOJIC, MmeguLiHe

1 0bpaboTke nHGopmaruu. CBeTOBOJHbIE

Moapbl. OLleHKa urcia MoJI. Y CJIOBHe OJ1s

OZJHOMO/I0BOT'O CBETOBO/a.

. |IHTerpasbHasi onTUKa WHTerpanbHas onTrKa (QyHKLIWOHATbHBIE U OTBeThI Ha
(byHKIIMOHATbHbBIE U TIPUKJIaJiHbIe acreKThl. TUIIbI AU3/IeKTPUUeCKUX KOHTPOJIbHbIE
[MPYKJIa/IHbIE aCTIEKThI. MHUKPOBOTHOBOZI0B. OC06eHHOCTh BOIPOCHI U
DnemeHTHas 6a3a pacrpoCTpaHeHus U3/1y4YeHusi B 3a/laHus.




dopma

No| HaumeHoBanue pa3zena |Copepkanue pasjena TeKylLlero
KOHTPOJIA

1 2 3 4

100nTpOHBI, UX OneMeHTapHbIA OMTPOH KaK CTPYKTYPHbIN OTtBeThI Ha
KaccuyrKalys, CBOMCTBA |3/1eMEeHT MUKPO- U OITO3/1eEKTPOHUKH. KOHTPOJIbHbIE
y obnacty npuMeHeHusi.  |CxeMHble KOH(UrypaLy 3j1eMeHTapHbIX BOTIPOCHI u

OoNTPOHOB. ONTPOH C MPSIMOW ONTUUECKON 3a/1aHus.
CBs13b10. [IpriMeHeHMe ONITPOHOB B LIU(PPOBBIX U
aHasIorOBBIX CXeMaX, yCTPOMCTBaxX

KOMMYTalluy, AelvdpaTopax,

rpeoOpa3oBaressX KOJoB.

11 OCHOBBI MOAY/IALIUU ONITUYECKUX CUTHA/IOB,  [(OTBETHI Ha
(Pu3KdecK1e OCHOBBI (hr3nUecKrie OCHOBBI 3/IEKTPOONTUUECKOTO KOHTPOJIbHbIE
MOAY/IALMH CBETA, s¢dekTa. IMeKTPOONTUUECKHe MOJY/IATOPLI U [BOTIPOCHI U
Crioco0bl OCyllecT/IeHus repek/irouaTeiM CUrHanioB. @usnueckue 3a/1aHus.
MOAY/IALAN OITUYECKOTO | 4 cyyopp mocTpoeHUs: M KOHCTPYKLIMH
p3/ydenns B aKyCTOONTUUECKUX MOAY/IATOPOB. dr3nueckre
PHTOSEKTPOHHUKE. OCHOBBI [TOCTPOEHHS aKyCTOONTHYECKHIX

repek/rovaresneil ONTUUeCKUX CUTHAOB.
Maruuroontryeckue 3QpQeKThbl ¥ TPUHLIUITBI
MOCTPOEHUS MOZY/ISITOPOB U TlepeK/touaTesien
CBeTa.

12Marepuanbl NOAIOXKEK Marepuaiibl, UCIIOb3yeMble /IS [T0/10KeK OTBeTHI Ha
MHTerpabHO-ONTUUECKHUX |WHTEerpajbHO-ONTHUeCKUX cxeM. ['MOpPUAHBIN U [KOHTPOJIbHBIE
cxeM. TexHoorus MOHO/IUTHBIN NogxoA. KprcTranioxumuyeckoe [BOIPOCHI U
W3rOTOBJIEHUS onucaHue CTPOeHHUs CTeKoJ. Bo3Mo)KHOCTH 3a/laHus.
MHTerpabHO-ONTUUECKHUX |UCII0/Ib30BaHUS CTEKOJI B KaueCTBe MoAJI0KeK [HammcaHue
BOJIHOBO/IOB U ONTUYeCKUX WHTeTpasbHbIX cxeM. HuobaTt u  |pedhepara.
BOJTHOBOJHBIX CTPYKTYP Ha|TaHTa/IaT JIMTUA U UX IIPUMEHeHKe B
[TOBEPXHOCTH TIO/I/IOKEK. ~|MHTerpajbHOM ONTHKE U ONTO3/IeKTPOHUKE.

TexH0/I0rUsi U3rOTOBJIEHHUS T/IaHAPHBIX
HWHTerpaJbHO-ONTUYEeCKUX BOJIHOBOZOB Ha
TOBEPXHOCTH TMOAJIOXKH.

13MeTozbI U3rOTOB/IEHUSA MeTo/b! U3rOTOBJIEHHUS T/IaHAPHBIX OTBeTbl Ha
WHTerpajbHO-ONTUYECKUX |UHTerpaibHO-ONTUYeCKUX BOJTHOBO/IOB B KOHTPOJIbHbIE
BOJTHOBO/IOB U MoI0KKax. dusnueckre OCHOBBI BOIIPOCHI U
BOJTHOBOZHBIX CTPYKTYP B |M3rOTOBJIEHUS ONITUYECKUX BOJIHOBO/IOB 3a/laHusI.

[MOJJIOJKKAX.

METO/IOM TBepAOTeNbHON Auddy3un.
du3nuecKre OCHOBBI U3TOTOBJIEHUS
OITUYeCKHUX BOJTHOBO/IOB METOZIOM UOHHOT'O
obmeHa.




dopma
No| HaumeHoBaHwue pa3zena |CozepkaHue pasjena TEKYLero
KOHTPOJIS
1 2 3 4
14 Nsrorosnenue HMHTErpajibHO-0NTUYeCKUX | OTBeThI Ha|
e T —. 3/1eMEHTOB MeTO/I0M 3/IeKTPOCTHMYJ/IMPOBAHHOM |KOHTPOJIbHBIE
MUTpaliud  UOHOB.  Du3WueCcKue  OCHOBBI|BOIIPOCHI v
VHTerpaJbHO-ONTUYeCKUX pan p
CO3/aHus BOJTHOBO/IOB MeTO/I0M |3aJjaHuSsl.
3/1eMEeHTOB MeTOZJ0M N
.|2/IeKTPOCTUMY/IMPOBAHHOW MUIpaljii HMOHOB.
3/1eKTPOCTUMY/TMPOBAHHOU
WHTerpanbHble  MUKPOMIWH3bI U MaTpHULIbI
MHUTPaLH MOHOB. MUKPOJIMH3, UX CBOMCTBa, METO/bl U3rOTOBJIEHNS]
Y TIpUMEeHeHue.
2.3.2 3aHATHA CEMHMHAPCKOro0 THIIA.
dopma
Ne| HammeHoBaHue pa3zena |Temarvka NpakKTUUYeCKMX 3aHSITUN (CEMUHApPOB) TeKYyLL[ero
KOHTPOJIS
2 3 4
1.| Turbl 1 pexxumbl paboTbl (KorepeHTHbIe U HEKOTepPeHTHbIe U3/TydaTe/d. | AHKeTHDOBaHUe,
n1a3epoB NwmnynbcHble pexxuMbl. CUHXPOHU3ALMS MO/, |OTIpOC,
TpaKkTU4ecKue
3a/laHus
2.| ®u3nueckre OCHOBbI U |DPu3WUeCKre OCHOBBbI U TMPUHLUI AeucTBUs |OTBeThl Ha
[PUHLIUN 1elCTBUS VIH)KEeKL[MOHHBIX VICTOUHUKOB CBETA.  |KOHTPOJIbHbIE
[TOTyTIPOBOJHUKOBBIX TpeboBanust K MaTepraaam A8 |BOMpOCHI u
CBETOM3/IyvarolX U0 0B |CBeTOM3/IyYarolnX AUoA0B. CrieKTpanbHble 3a/aHuS;
cun). XapaKTepUCTUKH, KOHCTPYKLIUU M | oHTpOMBHBIe
JvarpaMmmsbl HaripasjaeHHocTH CU/I.
paboTEI;
TpaKTU4ecKue
3a/jaHus;
TeCTUpOBaHUe.
3.|Pu3nueckue 0OCHOBbI [Mpuniun paboThl, yCIOBHE WHBEPCHOHHOW  |OTBeTHI Ha
paboThI HaCe/6HHOCTH, KO3(Q(MULIMEHT YCUIEHWS,  |KOHTPOJIbHbLIE
[10/Ty[IPOBOJJHUKOBBIX KBaHTOBas! 3¢ (eKTUBHOCTD, KILA.,  |BOmpOCHI 1
nasepHbIx AuofAoB (JII). |BarramriepHasi xapaktepuctuka. POC wu 3a/1aHNS;
b
O6s1acTi MpUMeHeHust PbOmnasepel.  IIpuMeHeHue j1a3epoB B KOHTDOJIBHBIE
[10/Ty[IPOBOJHUKOBBIX TPUHTEpaxX U ONTHUYEeCKUX AUCKax. JIasepsl B paboTh;
a3epos. MeIULTMHCKOM u JIMarHOCTUYECKOM ’
MpaKkTU4eCcKue
amnmnaparype.
3a/laHus;
TeCTHpOBaHue.




cxeM. TexHosorus
U3TOTOBJIEHUS
VIHTErpajibHO-ONTHUYeCKUX
BOJIHOBOJIOB U
BOJTHOBOJHBIX CTPYKTYD
Ha MMOBEPXHOCTU
TO/IJIOKEK.

.| POTOTIPUEMHUKH, HpI/IHI_[I/II'IICI)I/IBI/I‘—IECKI/Ie OCHOBBI paboThI @II.|OTBeThI Ha
pabotsl poTonpruemHukos. [Kiaccupukanuss — GOTOHHBIX  JAETEKTOPOB.|KOHTPO/LHBIE
Knaccudukarys ®otopesuctopel. dPotoanozbl. BosbTamMiiepHble BOIPOCHI "
(POTONpPUEMHUKOB, XapaKTepUCTUKU @IIL. CnexrpasibHble Sa[AHHS;
. b
XapaKTepUCTUKH OTOMPHUEMHHKOB.
ICII0/Ib3yeMbIX B p p ¢ TOTIp KOHTDO/TbHBIE
DIITO3/EKTPOHHIKE. doTOBOIBTaNYECKHE TIPUEMHUKHU u 6
npeoOpa3soBarenu COJIHEUYHOM sHepruu. [Pa0OTRL
PindoToaunosl. JlaBUHHBIE dotoauo b, | IPAKTHIECKUE
[MpuHuun gerictBUs U ycTpoctBo poto-I13C. [3agaHus;
TeCTUpOBaHUe.
[TpuHLIMN paboTsl cBeTOBOAOB. OCHOBHBIE OtBetsl Ha
XapaKTepPUCTUKU CBETOBOJIOB. MexaHu3M KOHTPOJIbHBIE
Ornrtuueckue cpefbl.
. |obpa3oBaHusi MoZi. MHOTOMOZOBBIE U BOTIPOCHI "
OJiIeMeHTbl BOJIOKOHHOU U
. O/THOMO/IOBbIe CBETOBO/bI. MI3roTOB/IEeHNEe 3a/IaHuS;
MHTETPABHOM  OITHKH. | 1y eckix KBapL|eBbIX BOJIOKOH. [IpuMeHeHMst ’
KoHcTpykumn u  THIIBI ) KOHTPOJ/IbHBIE
CBETOBOJIOB: 3H/IOCKOIIBI, JaTUMKU (PU3NUEeCKUX )
BOJIOKOHHBIX CBETOBO/IOB. paboTkI;
Be/IMUKH.
TpaKTHUYecKue
3a/laHus;
TeCTUpOBaHUe.
dusnyeckue OCHOBBI |OCHOBBI MOJYJISIIMM ONTUYECKHUX CHUTHA/OB,| OTBETHI Ha
MOAy/IAHUA CBeTa, (bI/BI/IIIECKI/Ie OCHOBBI 3JIEKTPOOIITHUYECKOI'0O KOHTPOJIbHbIE
criocoBbl - ocyiyecTerenust 3 dexTa. SMeKTPOONTHIECKHE MOAY/ISTOPEL ¥ |Borpoch "
MOZYISILIUU nepek/ouaTeslM  CUTHAJIOB. BeirosniHenue| TAHUS;
OMTHYECKOTO U3/TyYeHHs B |MATEMATHYeCKUX  OTepaui ¢ MOMOMIBIO ko yrnosbHbIe
OITO3J/IEKTPOHUKE. MOZAY/IITOPOB ONMTUYECKUX CUTHAJIOB. a6OTEL
p 5
rpakKTUUecKue
3a/laHus;
TeCTUpOBaHUe.
.| Marepuabl IOAJI0XKeK TexHonorusi  OcaxJeHusi  MeTa/l/IMuecKux, |[IoAroToBka
WHTErpajabHO-ONTHUECKUX |JUIEKTPUUECKUX U IOJIYNPOBOAHUKOBBIX |IOK/Ia/[0B 51

IIJIEHOK. TepMI/ILIECKOE BAKyyMHO€ HdHeCeHHne
AUS/IEKTPUUECKUX ITJIEHOK.

WoHHO-11/1a3MeHHEIe METO/bI OoCaXaeHuda
[JIEHOK, AWOJHAdsA, TPUOAHAsA, BBICOKOUYACTOTHAH
CXEeMBI. PeakTuBHOE HaHeCeHHne
NU3JIEKTPUYECKHUX T1JIEHOK. SHI/ITaKCI/IH, BH/bI
BITMUTAKCHUH, METOAbI ITPOBeJeHNA STTUTAKCHUHN.

BBICTYII/IEHHE T10
TEeMe
n3ydaemoro
pa3zaeiia.

.MeTtonbl U3rOTOBIEHUS
WUHTEerpaibHO-ONTUYEeCKUX
BOJTHOBO/IOB 1
BOJIHOBO/IHBIX CTPYKTYD B
[MOJI/TOKKAX.

dusnueckue OCHOBBI W3rOTOBJIEHUST
OTNITUYECKHX BOJIHOBO/IOB MeTO/IOM
TBepjoTenbHOM  Auddysuu.  Pusnyeckue

OCHOBBI M3r0TOBJIEHHSA OIITHYECKKMX BO/JIHOBO/IOB

METO/JOM MOHHOI0 0OMeHa.

VIMriaHTaLus HIOHOB, yMeHbIIIeHHe
KOHIIEHTPAI[UH  HOCHUTENIeH  3/IeKTPUUYeCKOro
TOKAa B  TIOJYIIPOBOJHMKAX,  BOJHOBO/BI,

TI0JTy4aeMble 3/1eKTPOOTNITHUeCKUM 3P deKToMm.

ITogroroBka
Ji{0)24 EVi (0): u
BBICTYTIJIEHHE T10

TeMe
M3y4aeMoro
paszerna.




W3rortosiendue

HWHTEerpajbHO-OIITUYE€CKUX

dusnyeckre 0CHOBbI CO3/1aHNsI BOJTHOBO/IOB
METO/IOM 3/1eKTPOCTUMY/IMPOBaHHOW MUTpaLvy
1oHOoB. CriocoObl MPOBeIEHUs] MUTPAI[UM HOHOB
C BTeKJIaX MO/, /el iCTBUEM 3/IeKTPUUYeCKOro

ITogroroBka
JIOKJ1a/10B U
BBICTYTIJIEHHE T10
TeMe

37IeMEHTOB  METO/0OM
S7MeKTpOCTHMY HpoBaHHok| 1O/ MHTerpaanbie MHUKPOJIMH3bI ¥ MaTpuLipl (A3y4aeMOro
MUIpaI[{H HOHOB. MUKPOJIUH3, UX CBOUCTBA, METO/bI paszeJia.
V3rOTOBJIEHUS U IPUMEHEHYe.
2.3.3 J/IaGopaTopHbIe 3aHATHSA.
dopma
No HanmeHoBaHue 1ab0paTOpHBIX paboT TeKylLLlero
KOHTPOJISA
3 4
WccnepoBaHue MIy/IbCHOTO pekuMa Jiazepa OTtuéT no
BbITTOJITHEHHOM
pabore
WccnenoBaHue HeMpepbIBHOTO PeXXUMa Jia3epa OTtuéT no
BBITIOJTHEHHOU
paboTe
Vi3yueHue pexxuma MOZY/ISIIIUH OOPOTHOCTH J1a3epa OtuéTt 1o
BBITIOJTHEHHOU
pabore
WccnenoBanue TeMIlepaTypHOU 3aBUCHMMOCTH JJIMHbl  BOJHBI|OTUET 1O
TOTYTIPOBOAHUKOBOT'O M3/1yyaTeist BBITIO/THEHHOU
paboTe
WccnenoBanue xapakTepyuCTHK TO/TyTIPOBO/IHUKOBBIX HM3/lydaTesei. Otuét no
BBITIOJTHEHHOU

paboTe, OTBeTHI
Ha KOHTPOJIbHbIE
BOTMPOCHI U
3a7laHus

doToseKTpHUECKHe TIpe0Opa30BaTeIH.

OTuéT 1o
BBITIO/THeHHOH
paboTe, OTBETHI
Ha KOHTPOJIbHbIE
BOTIPOCKI U
3a/IaHUS

BJIEKTPOOI'ITI/I‘-IGCKI/IE MOAYJIATOPHI.

OtuéT no
BBITIOJTHEHHOM
paboTe, OTBeThI
Ha KOHTPOJIbHbIE
BOTIPOCKI U
3a/laHus




AKyCTOOITHYECKHEe MOZY/STOPHI.

OTuéT 1o
BBITIOJTHEHHOM
pabore, OTBETHI
Ha KOHTPOJIbHbIE
BOITIPOCHI U
3a/laHUs

OCHOBBI ONITUYECKUX I/IBMEPEHI/Iﬁ 3J/IEMEHTOB MHTEIr'pa/IbHbIX MUKPOCXEM
u HHTEFpaHbHOﬁ OIITUKU.

OTuéT 1o
BBITIOJTHEHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHbIE
BOIPOCHI U
3a/laHus

10.

Tepmuueckoe BaKyyMHOe HaHeCeHUe MeTa/l/TMYeCKrX MJIeHOK.

OTuéT 1o
BBITIOJTHEHHOM
pabore, OTBETHI
Ha KOHTPOJIbHbIE
BOIPOCHI U
3a/laHUs

11.

V3yyeHnie 0CHOB (hOTOMTOrpa(UH.

OTuéT 1o
BBITIOJTHEHHOH
paboTe, OTBETHI
Ha KOHTPOJIbHbIE
BOIIPOCHI U
3a/laHUst

12.

Nsroros/eHue IMJIaHAPHBIX I'PAAWEHTHBIX BO/JTHOBOZIOB B CTEK/IAX
MEeTO/0M MOHHOI'O obmeHa u3 paciiyiaBa COJIH.

OruéT no
BBITIOJTHEHHOMH
pabore, OTBETbI
Ha KOHTPOJIbHBIE
BOTPOCHI U
3a/IaHUS

13.

N3rotoBnenue KaHaJIbHbIX BOJTHOBO/IOB
3/71eKTPOCTUMYJ/IMPOBAHHOW MUTpal[iy MOHOB M3 pacrijiaBa COJIM.

MeTO/I0OM

OTuéT 1o
BBITIOJITHEHHOM
pabore, OTBETHI
Ha KOHTPOJIbHbIE
BOIPOCHI U
3a/laHus

14.

H3roTtoBeHue u uccinegoBaHre 30HHBIX ITVIACTUHOK qDPEHeJIH.

OTuéT 1o
BBITIO/THEHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHbIE
BOIIPOCHI U
3a/laHUs




15.

V3roToB/yieHHe ¥ UCC/e/J0OBaHKe MaTPUL] MUKPOJIMH3. OtuéT no

BBITIOJTHEHHOM
pabore, OTBETHI
Ha KOHTPOJIbHbIE
BOITIPOCHI U
3a/laHUs

3amura jaboparopHoi pabots (JIP), BeimonmHeHue KypcoBoro ripoekTa (KIT), KkypcoBoii
pabotbl (KP), pacuetHo-rpaduueckoro 3azanusi (PI'3), Hamucanue pedepara (P), acce (3),
kookBuyM (K), rectupoBanue (T) u T.z.

2.3.4 TIpumepHas TeMaTHKa KypPCcoBbIX pabdot (mpoekToB) KypcoBbie paboThl He

3dllJ/IaHWPOBAHBI.

2.4 TlepeyeHb yueOHO-METOJUUECKOT0 00ecieyeHusl /I/Isi CAMOCTOATeTbHOM

PaboThI 00yJaOIIMXCS MO AUCLHIIHHE (MO/YJTIO)

[TepeueHb yueOHO-METOAMUECKOTO 00eCTIeUeHUsT AUCIIUATIIUHEI

Ne Bup CPC T10 BBITTOJTHEHHIO CAaMOCTOSITE/TbHOM pabOoThI
2 3
ITpopaboTka yuebHoro |[rHatoB A.H. OnTo37eKTpOHHbIe IPUOOPBI M yCTPOMCTBA: Yuebd
(TeopeTnueckoro)  |mocobue. — M.: Oko-Tpenps, 2006. — 272 c.
Marepuara Fanyukuii B.B. OnTo3/1eKTpOHHBIE M KBAHTOBbIe MPHUOOPHI B

Te/leKOMMYHUKALIMOHHBIX CHCTeMax : MPakTUKyM / [amyLkuii,
Banepuii BukrtopoBuu, CtporaHoBa, EsieHa BanepbeBHa,
fAkoBenko, Hukonait Anzapeesud ; B. B. I'anyukui, E. B.
CrporaHoBa, H. A. fIkoBeHko ; M-Bo oOpa3oBaHusi ¥ Hayku Poc.
depepanun, Kybanckuit roc. yH-T. - KpacHozap : [KybaHckuii
rocyJapcTBeHHbIM yHUBepcutet], 2013. - 135 c. : w1, bubmmorp.:
c. 134. - ISBN 9785820909948.

WrnatoB A.H. OnTossieKTpoHUKa U HaHO(OTOHUKA. - CII6.:
Jlanb, 2011. - e.lanbook.com/books/element.php?pl1_id=684

OnTo31eKTpoOHMKa. 4. 1: dusnyeckue OCHOBBI
TM0JTyIPOBOJHUKOBOM ONTO3/IEKTPOHUKH. KorepenTHas
onToaekTpoHvka / O. H. Epmakos, A. H. [Iuxtun, FO. FO.
[Tpotacos, C. A. Tapacos ; mog o61uj. pea. 1. b. dexoposa. - M.
: Anyc-K, 2010. - 699 c.

Onrosnekrponuka. Y. 2: Ontponuka / O. H. Epmakos ; A. H.
[MuxtuH, FO. FO. TTporacos, C. A. Tapacos ; oz o6, pex. U. b.
®epnoposa. - M. : fInyc-K, 2011. - 611 c.




2 IToaroToeka K
MPaKTUUeCKUM 3aHATUSIM

WrnatoB A.H. OnTo3/ieKTpOHHbIe MPUOOPHI U yCTPOICTBa: Yuebd
nocobue. — M.: Oko-Tpenas, 2006. — 272 c.

Fanynkuii B.B. OnTo3/ieKTpOHHBIE W KBAHTOBbIe MPHUOOPHI B
Te/leKOMMYHUKALIMOHHBIX CHCTeMax : MpakTUKyM / ['amyLkuii,
Banepuii BukropoBuu, CtporaHoBa, EseHa BanepbeBHa,
flkoBeHko, Hukonait Anzpeesuu ; B. B. l'anyukuii, E. B.

CrporaHoBa, H. A. fIkoBeHko ; M-Bo obpa3oBaHusi U Hayku Poc.
®epepanun, Kybanckuit roc. yH-T. - KpacHozap : [Kyb6aHckyii
rocyziapcTBeHHbIl yHuBepcuret], 2013. - 135 c. : wn. bubnuorp.:
c. 134. - ISBN 9785820909948.

Urnaroe A.H. OnrosnektpoHunka u HaHodoToHuKa. - CII6.:
Jlanb, 2011. - e.Janbook.com/books/element.php?pl1_id=684
Hukuta B. A. DeKTpOCTMMY/IMpOBaHHasi MUIpallyisi MOHOB [B

vHTerpasibHOM onTuke / B. A. Hukutun, H. A. fIkoBeHKO. 3-e U3,
nor. — KpacHogap: Kybanckuii roc. yH-T, 2013. 245 c.

Konemo JI. A. TexHosoruss ¥ KOHCTPYKLIMM MUKPOCXEM,
MHKPOIIPOLIeCCOPOB ¥ MUKPOCOOPOK: YueOHOe rocobue. 2-e u3f,),
ucrnp. u porn. — CII6.: Jlans, 2008. — 400 c.

du3nyecKre TeXHOIOTUU UHTErpasbHOW OMTUKH: 1ab0paTOPHBIN

npakTuky™m / B. A. Hukutun, H. A. fIkoBeHko, A. C. JleBueHKO
Kpacnopap, 2013. — 134 c.

3 IToaroToBka K
BBITTOJTHEHH IO
nabopaTopHBIX paboT

WrnaroB A.H. OnTo3/ieKTpOHHbIe MPUOOPLI U yCTPOiCTBa: Yuebd
nocobue. — M.: 9ko-Tpenas, 2006. — 272 c.

Fanynkuii B.B. OnTo3/ieKTpOHHBIE M KBAHTOBbIe MPHUOOPHI B
Te/leKOMMYHUKALIMOHHBIX CHUCTeMax: MNpakTukyM / [amynkui,
Banepuii BukrtopoBuu, CtporaHoBa, Enena BanepbeBHa,
flxoBenko, Hukonait Augpeesuy; B. B. I'anyukuii, E. B.

CrporaHoBa, H. A. fIkoBeHko; M-Bo obpa3oBaHus 1 Hayku Poc.
depepauun, KybaHckuii roc. yH-T. - KpacHopap: [KybGaHckui
rocyJapcTBeHHbIM yHUBepcutet], 2013. - 135 c.: wi. bubavorp.:
c. 134. - ISBN 9785820909948.

Urnaroe A.H. OnrosnektpoHuka u HaHodoToHuKa. - CII6.:
Jlanb, 2011. - e.lanbook.com/books/element.php?pl1_id=684

Hukutva B. A. DneKTpoCTMMy/MpOBaHHAasi MUrpaljusi UOHOB B
vHTerpasibHoM onTuke / B. A. Hukutun, H. A. fIkoBeHKO. 3-e U3,
nor. — Kpacnogap: Kybanckuii roc. yH-T, 2013. 245 c.

Konemo JI. A. TexHonoruss ¥ KOHCTPYKLIMM MUKPOCXeM,
MHUKPOIIPOIIeCCOPOB ¥ MUKPOCOOPOK: YueOHOe rocobue. 2-e u3.,
ucrp. u gor. — CII6.: Jlans, 2008. — 400 c.

du3ryecKre TeXHOJIOTUU UHTEerpasbHOW OMTUKH: 1ab0paTOPHBIN

npakTukym / B. A. Hukutun, H. A. AkoBeHko, A. C. JIeBUeHKO
Kpacnopap, 2013. — 134 c.

YueOHO-MeTO[UUeCKHe MaTepuasbl Jjii CaMOCTOSITe/IbHON paboThl 00yuaromuxcs W3 urcia
WHBA/IK/IOB WM JIML] C OrpaHUYeHHbIMH BO3MOKHOCTSIMU 370poBbsi (OB3) mpefocTaBisitoTCsl B
(hopmax, a/[anTHPOBAHHBIX K OTPaHUUEHHUSIM UX 3/]0POBbSI M BOCITPUSATHS WHPOPMALIH:

,Z[J'IH JIML C HapYLIE€HUAMU 3PDEHUSA:



— B MeuaTHOU (hopMe yBe/IMueHHbIM LIPUPTOM, — B (POPMe 37IeKTPOHHOTO [JOKYMEHTAa,

[y1s1 vLy ¢ HapyLLeHUsIMU C1yXa:

— B IIeyaTHOU (opme,

— B QopMe 371eKTPOHHOTO JJOKyMeHTa.

711 Ny C HapyIIeHUsIMU OMIOPHO-/IBUTaTeIbHOTO arirapara:

— B TIeyaTHOU (popme,

— B (opMe 371eKTPOHHOTO JJOKyMeHTa.

[laHHBIN TiepeueHb MOKET OBITh KOHKPETU3WPOBAaH B 3aBHCHMOCTH OT KOHTHHI€HTa
00yYaroIMXCS.

3. OOpa3oBaTe/bHbIE TEXHOJIOTHH.
7151 ipoBe/ieHus1 IeKIIMOHHBIX U MTPAKTUUeCKUX 3aHSATUN UCTIO/b3YIOTCS MYJIbTUMEeAUMHbIe
CpeACcTBa BOCIIPOM3BEJEHUSI  AKTUBHOTO  COZIeP>KUMOI0 (KoMIbIOTEDBI,
MPOEKTOPbI, UHTePaKTHBHbLIE Mpe3eHTal[ii, TPEHUPOBOUHBIE TeCTbl, MOZe/IMPOBaHKe
paboThI OMTO3/IEKTPOHHBIX YCTPOMCTB), MO3BOJISIOLIHE BOCIIPUHUMATL 0COOEHHOCTH
13y4yaeMoii mpodeccuu.

Cemectp Bup 3aHsTHS OO0pa3oBaTe/bHbIE TEXHOJIOTHH KonuuectBo
4acoB
Jlekiyu WHTepakTUBHAas IeKLUS C My/IbTUMEeAUHNHOM 48
7 CHUCTEMOH.

[TpakTHueckue VHauBuyanbHOe BbINIOTHEHUE 16
paboThI MpaKTUUeCKUX 3aZlaHuM.
JlabopartopHble WNupvBunyansHoe BBITIOJIHEHHe 64
3aHATUA 71ab0paTOPHBIX 3a/laHUM.

Hmoeo: 128

,Z[J'IH JIML] C OTPdHUYEHHBIMKU BO3MOXHOCTSAMU 340POBbS IMPEAYCMOTPEHA OpraHW3dlvAg
KOHCYJIBT&L[I/II\;I C UCII0JIb30BAHHEM BHEKTpOHHOﬁ ITOYTEI.

4. OrieHouHbIe CPeACTBA JJisl TeKyIIero KOHTPOJIA yCIieBaeMOCTH U

NMPOMe)XyTOUHOM aTTecTalMu.

4.1 ®oH/| OLIEHOUHBIX CPeACTB /I/Isi IPOBeJeHUsI TeKYyIero KOHTPOJIA.

OnepaTrBHBIN KOHTPOJIb OCYILECTB/ISI€TCS] TyTeM NPOBeZieHHs] KOMITbIOTEPHBIX OIPOCOB
CTYZIeHTOB T10 OKOHUaHUU U3yUeHUs1 TeM yueOHOU ANCHUTUIMHEL [1py pOoBeleH|H OTlepaTUBHOTO
KOHTPOJISI MOTYT UCIO/Ib30BaThCs1 KOHTPOJIbHBIE BOMIPOCHI K pas/ienam:

Pazgen 1.

[TpuBeaute mpumepsl U 000CHYyHTe TpeOOBaHWS K OCHOBHBIM TIpUOOpPaM W CHUCTEMam
ONTHUYECKOU CBSI3U.

BoiBeguTe cooTHOLIEHNS /11 KO3((ULIMEeHTOB DMHIITeHHA CTIOHTaHHBIX M BBIHYK/[€HHBIX
repexo/ioB.

BoiBeguTe cooTHoleHue Ajis hopM-hakTopa mMHUK: 47151 'ayccoBoit u fisi JIopeHLeBOi.
YKa)kuTe npuMepsbl, KOr/a TMHUS U3TyUeHUs! ONKMChIBAeTCs M.

PaccuuraliTe paBHOBECHYI HACeNEHHOCTh /1JIsl ABYXYPOBHEBOW CHUCTEMbI TTPU KOMHATHOU
TeMIlepaTtype, B C/lyuae OJMHAKOBOMW U pa3/IMUHOM KPaTHOCTU BBIPOXK/EHUS] YPOBHEH,
pa3zenéHHbIX SHepreTuueckuMu 3azopamu 10, 1 3B.



BbiBejuTe ycuieHUs U reHepaliiy KojeOaHii B KBAHTOBBIX CHCTeMaX.
Mo>kHO /11 cO3/1aTh KBAHTOBBIN YCUIUTE/Tb B IByXYPOBHEBOM cucTeme? BoiBeguTe
(dhopMysy [i/1s1 ceueHus1 TOTJIOIeHHUS.

Paspen 2.

Pa3bsicHUTe, ueM BbI3BaH Mepexo/; K pe30HaTopaM OTKPBITOTO THIA B CIyyae KonebaHuit
ONTUYECKUX YaCTOT.

BeiBeguTe yCs10BMe /1711 yCTOMUMBOIO pe30HaTOpa U HeyCTOWYMBOTO.

Pa3bsicHWTe TmpeumyllecTBa WX HWCIOMb30BaHUS. BblpakeHne [y EMKOCTHOIO
COTPOTHBJIEHUSI.

[IpoaHanusupyiiTe pacripefie/ieHde SHEPruy 3JIeKTPOMAarHWUTHOIO IIOJII B pe30HAaTope B
CJTy4ae IIpOJ0JIBHOU U NTONIepPeYHON MOJIbI.

Pa3bsicHUTE, UeM orpezie/nsieTcss pacXOAUMOCTb JIa3epHOro Iy4Ka B pe30HaTope.

Pa3nen 3.

PacckakuTe, 4UTO TakOe TIOJIOXKUTE/bHAsE W OTpUIlaTeNbHass oOpaTHas CBsi3b. X
MperMyI1IiecTBa U Cjiy4au, KOrJja OHU NPUMEHSIFOTCS.

BriBeuTe ycsioBUs [jis OaslaHCa aMILTUTY, M3/TyUeHUsl B OTITUYeCKOM reHepatope. Kak
OHO 3aBHCHUT OT TUIA pe30HaTopa: MPOXOIHOI0 U OTPa)KaTelbHOro?

BriBepute yciioBue pe3oHaHca A (a3. UToO NPOMCXOAUT, eCc/id WHBepTUpyeMast
Pe30HaHCHas JIMHUS LLIMpe PacCTOSHUSA MeXX/y COCeJHUMHU pe30HaHCaMU?

Bo ckosibko pa3 KBaHTOBast MOLIJHOCTb BXOJHBIX IITYMOB KBAHTOBOI'O yCU/IUTEJISI HA OCHOBE
TPEXYPOBHEBOM CXeMbI TTPeBbIIIaeT 3Ty BeJIMUMHY B C/Tyuae YeTbIDEXYPOBHEBOM CXeMbl TTPU BCEX
TPOUMX PaBHbBIX YC/IOBUSX?

BoiBeguTe BbIpakeHWe [ Orubaroiljell WHTEeHCHBHOCTU U3AyueHUs] B Cydae
CHMHXPOHMU3al[MH HeCKOJIbKMX MO/, OIMHAKOBOW UHTE€HCUBHOCTH.

Pazgen 4.

Pa3bsicHuTe, uem Oy/eT OIpefenaTbCsl BbIOOP JIa3ePHOTO YCUWTENS [JJis 3a/jaud
3HAUWTETLHOTO COKPAIIEHUs JJTUTETbHOCTH UMITYJIbCa U3/TyUeHHS.

BriBeiuTe BhIpaKeHUe /711 KBa3U- CHHXPOHW3Ma Ha Pery/sipHbIX JOMEHHBIX CTPYKTypax.

[Mepeuriciure TpeOOBaHUS, TIpeAbsB/sieMble K TOMYIPOBOJHUKOBLIM HCTOUHUKAM
U3/Ty4YeHus B TeJIeKOMMYHUKALIUSIX.

PasbsicHuTe, ueM OOBSICHSIETCS HEOOXOJUMOCTh TIPUMEHEHUs T0/TyTIPOBOAHUKO-BBIX
CTPYKTYP C KBAaHTOBBIMU SIMAMH.

[epeuncnvTe OCHOBHbIE XapaKTEPHUCTUKH CBETOU3/TyUarOIINX HUO0/I0B

Kakum obpa3om u3MeHeHHWe paboueli TemriepaTypbl Oy/eT BAMSTb Ha XapaKTePUCTUKH
cuna?

Pa3bsicHUTE  TEPMUH  «IKBUBAJEHTHas  MOI[HOCTb  TEMHOBBIX  IIIyMOB» U
«0bHapy>XuTenbHasi ClIOCOOHOCTE» oTonpruéMHMKA. Kak

OHU B3aMMOCBSI3aHbI?

1. Ilkana 3MeKTPOMarHWTHBIX KojebaHWM u 007acTb B HeW, KOTOPYH) WCIIOJ/Ib3yeT
OITO3J/IEKTPOHHUKA.
2. DnekTpoHbl U GOTOHBI KaK HOCHUTEIU UH(OPMAaLIUHU.
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[TpUHIUTIBI OTITO3/IEKTPOHHOTO TTPeoOpa30BaHusI.

Knaccudukaiys ICTOUHHUKOB CBeTa ¥ TpeOOBaHUS K HUM B OITO3/IEKTPOHUKE.

dusnyeckre 0CHOBbBI M MPHUHLIMII €M CTBUS] UH)KEKLIMOHHBIX UCTOYHUKOB CBeETa.
KoHCTpyKLMM TUMOBBIX CBeTOM3Myuaromux auoaos (CHU/).

KosdduiyeHT UHXeKLMU U ero CBsA3b C XapaKTePUCTUKAaMM MaTepuasioB, BXOJSIIUX B
CTPYKTYpy p-n-nepexoza CU/I.

CriekTpasibHble xapakTepucTuku CU/IL.

Bosbramriepusie xapaktepuctuku CU/. TemneparypHble 3aBucMMocTH u3nydenuss CU/I.
Konctpykunu CU/1 v ux [rarpaMMbl HalpaB/€HHOCTH.

[Tpumenenne CU/ B ycTpoiicTBax 0ToOpaykeHHUsT 3HaKO-0yKBeHHOW WH(MOpMaIUH.

. CBeTo1M0/THBIE MOZY/HU /J1s1 PA0OTHI C BOJIOKOHHO-ONITHUECKUMHU JTMHUSIMU CBSI3H.
. YcioBusl reHepanuu JasepHbIM AuofioM (JII) KorepeHTHOTO W3Iy4yeHUs], YCIOBHe

MHBEpPCHOHHOM Hace/eHHOCTH.

Kosdduipent ycunenus u ero cBsi3b ¢ napamerpamu JI1/1.

KBaHToBast 3¢)()eKTUBHOCTBD U K.I1.71. J1a3epa.

BarT-amniepHasi XapakTepUCTHKA U ee OTrCaHue.

XapakTtepuctrku pe3oHaropa ®abpu-Ilepo.

[IpuMeHeHue /ia3epOB B TMpPUHTepax M ONTHYECKUX AuWcKaxX. Jlazepbl B MeAULIMHCKOU
JMarHOCTUUeCKOM anmapaType.

du3nyeckre 0CHOBHI paboThl poTorpreMHUKOB (DIT).

Knaccudukarysi pOTOHHBIX /1€TeKTOPOB.

dorope3uctops! (PP).

doroauoasi (D).

BonbramriepHsie xapakTepuctuku ©OP.

doToBOIbTaNUECKHe IPUEMHUKY U IIPeoOpa3oBaTei COJTHEUHOU SHepPTUu.

TUroBbie CTPYKTYPbI OBICTPOAEHCTBYIOLIUX Pin (POTOUOOB.

CriekTpasbHble XapaKTepUCTUKH (POTOTIPUEMHUKOB.

[Mpunuun pgevictBuss u  ycrpovictBo  POTO-I13C. OnTudeckue cpefbl. OaeMeHThbI
BOJIOKOHHOW Y UHTETPa/IbHOM ONTUKH.

dusnyeckre 0CHOBbBI TTPOXOXKAEHHUS U3/TyUeHHsl yepe3 BOJIOKOHHBI CBETOBO/.

Tunbel ¥ KOHCTPYKLIMM CBETOBO/IOB, XapaKTePUCTUKU UX TMOTepb, BXOJHAasi U YMCJIOBas
amneprypa.

[TpoxoxkzeHre M3IyueHUs] uepe3 CBeTOBOJbl C IPaJIMeHTHBIMU TPO(MU/ISMU I10Ka3aTesis
TIpeJIOMJIEHUSI.

CBeTonponyckaHue MpsiMOro CBeTOBO/Ia C MPSIMbIMU TOPLIAMU.

[Tepemaua HeperynsipHoM W peryaspHod HWH(OpMaliyd 4Yepe3 >KI'yThl CBETOBO/OB.
OneMeHTbI KOHCTPYKL[HH BOJIOKOHHO-OMITHUECKOTO KabeJisl.

OcCHOBHbIE MeTOZIbl U3TOTOB/IEHUS €JUHUUHBIX CBETOBO/JJOB U JKI'YTOB CBETOBO/IOB.
[TpumeHenue ceeToBo/10B B BOJIC, MeauiivHe 1 06paboTKe MHGMOPMALIUH.
VnTerpanbHas onTUKa (QyHKLMOHA/IbHbIE Y TIPUKJ/IaJjHbIe aCIeKThI.

Tunel AU3/1€KTPUUYECKUX MUKPOBOJTHOBO/OB.

Oco6eHHOCTb PaCTPOCTPAHEHUS U3/TyUYeHUS B TU/IEKTPUUECKOM MUKDPOBOJTHOBO/IE.
OneMeHTapHbBINA ONTPOH KaK CTPYKTYPHBIM 3/1eMEHT MUKPO- U ONTO3/IEKTPOHUKHU.
CxeMHbIe KOH(QUTrypaLK 3/1eMeHTapHbIX OITTPOHOB.
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OrnTpoH C TMpsSMOW OMNTUUECKOH CBsi3plo. [IpUMeHeHUe OINTPOHOB B LM(POBLIX U
aHAJIOTOBBIX CXeMax, YCTPOMCTBaX KOMMYyTaluH, Aemmdparopax, mpeoOpa3oBaTessx
KO/IOB.

Kpucrannoxumuueckoe orvcaHhe CTPOEHUsl CTeKOJ. BO3MOXXHOCTH UCII0/Ib30BaHUs
CTEKOJ B KaueCTBe MO/JI0’KeK ONTHUeCKHUX UHTErPaIbHbIX CXeM.

KBapiieBoe cTeksio, ero CBOMCTBAa M BO3MOXXHOCTH TTPUMEHEHHs B MHTerPaJibHON ONTHKe
40. Huobar u TaHTanaT /AUTUST UM UX TpPUMeHeHHWe B UWHTerpaibHOM OITHKE U
OITO3/IEKTPOHUKE.

TexHosorusi U3roTOBJEHUS] TUIAHADHBIX HMHTETPaJbHO-ONTHYECKUX BOJHOBOJIOB Ha
TIOBEPXHOCTH MOJJIOKKH.

Tepmuueckoe BaKyyMHOe HaHeceHHe T/IEHOK. [IperMy1iiecTBa U HeJJOCTaTKH MeTo/ja.
VoHHO-11/1a3MeHHOe HamblIeHHe TOHKUX TUIEHOK. [Io/iHasi U TPUOZHAsS CXEeMBI.
[Tpenmy1ijecTBa ¥ HeJOCTATKX UCII0/Ib30BaHUSI ITUX CXEM.

MarHeTpoHHOe paciibUIeHre TIEHOK.

BbICcOKOUACTOTHOE M peakTHUBHOE paclblieHye IIEHOK.

Onurtakcus. Busibl srUTakcvy U CriocoObl POBe/IeHUS STTUTAaKCHH.

MeTo/1bl U3rOTOB/IEHUS T/IaHAPHBIX UHTErPa/IbHO-ONTHUYEeCKHUX BOJTHOBO/JOB B TIO/|/IOXKKAX.
du3nyeckre OCHOBBI M3TOTOB/IEHUs ONTUYECKUX BOJTHOBOZOB METO/IOM TBEpP/OTe/bHOMN
b dysun.

du3nyeckre OCHOBBI U3TOTOBJIEHHUS] ONTUYECKHUX BOJTHOBOJOB METOJJOM MOHHOTO 0OMeHa.
Marepuasnbl, TNpUMeHseMble TPU HM3TOTOB/IEHUM ONTHYECKUX BOJTHOBOZOB METO/IOM
TBepAOTeNbHON Auddy3un 1 noHHOrO0 0OMeHa. CBOMCTBA MOJTyUyaeMbIX BOJTHOBO/IOB.
[MTonyuyeHre UHTerpasbHO-ONTUYECKUX BOJTHOBO/IOB UMITJIAHTal[ell MOHOB U UX CBOMCTBA.
52. TlomyuyeHue MHTerpasbHO-ONTHYECKUX BOJHOBOZOB C IIOMOLbIO YMeHbIlIeHUs
KOHLIEHTPAaL¥ HOCUTeJIeN 1 3/1IeKTPOONTHYeCcKOro 3¢ dekra.

TexHOIOrUsI U3rOTOB/IEHUS HHTErPaIbHO-ONTUYEeCKUX KaHA/TBHBIX BOJTHOBO/IOB.
®otonurorpadus. [TocnenoBaTeibHOCTE orneparuii B rporecce ¢potonuTorpaduu.

Buzb! hoTope3uctos 1 criocobwl nx HaHeceHUsi. OCHOBHBIe TTapaMeTpbl (POTOPE3UCTOB.
W3roTtoBneHre  MHTETPaJbHO-ONTUYECKMX  3/IEMEHTOB  METOZOM
3/IEKTPOCTUMY/TUPOBAaHHON MUTPALIX NOHOB.

dusnyeckre OCHOBBI CO3/jaHMsI BOJHOBOJOB METO/IOM 3/1€KTPOCTUMYJ/IMPOBAaHHOU
MUTpaljii HOHOB

OCHOBBI MOAY/SLIUMA ONTHUECKUX CHTHA/IOB, (U3UUYECKHE OCHOBBI 3/IEKTPOONTHYECKOTO
sddekra.

D/1eKTpOONTUYECKHE MO/Y/IITOPBI U MePeK/TIouaTe/ i CUTHAJIOB.

BbInonHeHHe MaTeMaTHUeCKHUX Oreparliii C TOMOIIbI0 MO/YJISITOPOB ONMTHUECKUX
CUTHAJIOB.

du3nueckre OCHOBBI TIOCTPOEHUS U KOHCTPYKIIMK aKyCTOONTHUECKUX MOJY/IITOPOB.
®du3nyecKde OCHOBbI TMOCTPOEHHUSI AKYCTOONTHUECKMX TepeK/IovaTesiell ONTHUeCKUX
CUTHAJIOB.

Maruutoontuueckue  3PQeKTbl W MPUHLMIIBI  [OCTPOEHUS  MOAYJSTOPOB U
TiepeKJIroyaTesiel ceera.

CeeToBogHble MoAbl. OlleHKa uYvc/ia MOJ. YCIOBHe /s OJHOMOZOBOTO CBETOBOZA.
Pa3nMyHbIe TUTTBI CBETOBO/IOB.



4.2 ®oHJ OLIeHOUHBIX CPe/ICTB //isl POBe/eHUs1 MPOME)XXYTOUHOHM aTTeCTal[uu.

VToroBelli KOHTPO/Ib OCYLIECTBJISIETCS B BHJle 3ayeTa B KOHIle 7 cemecTtpa. Ha 3auerte
CTy/leHTaM TIpeZijlaraeTcsi OTBETUTh Ha 4 BOIpoca MO Marepuasam yuyeOHOM AuCLUIIMHBL [lo
WTOraM OTBeTa Ha 3a4éTe IIperojiaBaTe/ib OLleHWBaeT 3HaHUs CTY/IeHTa.

Bomnpocs! K 3auéTy 1o auciuriiHe «OnTo3/1eKTPOHHBIE U KBAHTOBBIE MPUOOPbI» DU3MKO-
TexXHUUeCcKui (akynbTeT, 4 KypcC.
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OcHoBHBbIe IPUOOPBI ¥ yCTPOMCTBA CUCTEM ONITUYECKOW CBSI3H.

Buibl KBaHTOBBIX [1€PEX0/I0B.

VHBepcHas HaceNnéHHOCTb.

[ITvipuHa crieKTpaabHOW JTUHUM.

B3aumo/eticTBre Geryiux 371eKTPOMarHUTHBIX BOJIH C aKTUBHOM Cpejioi.
YcnoBus ycuneHust v TeHepalyy Koje0aHui B KBAHTOBBIX CUCTEMaXx.
CTpyKTypa 3/1eKTPOMarHUTHBIX I10J1ell ONTUUeCKUX Pe30HaTOPOB.
SddekT HackILeHUS.

CrieKTpasibHble XapaKTepPUCTUKU ONMTUUECKUX Pe30HAaTOPOB.
MHoroc/oiHble U JU3/1eKTPUYeCKre MOKPBITHUS U UHTeP(epeHIMOHHbIE (PUIbTPBI.
[TepecTpariBaeMble pe30HATOPHI.

Cenek1ysi IPOZAO/IBHBIX U MOMEPEeYHbIX MO/, ONITUYECKUX PEe30HATOPOB.
Pe3onarops! Tumna ®abpu-Ilepo.

I"ayccoBbl myuku.

YcToitunBblie pe30HaTophI.

HeycroiturBble pe30HaTOPHI.

[110THOCTb ONTUUECKUX MO/, B OJHOMEPDHOM pe30HATOPeE.
TeopeTuueckurie 0CHOBBI TPEXYDPOBHEBBIX J1a3€POB.

TeopeTuueckrie 0CHOBBI UeTHIPEXYDPOBHEBBIX J1a3€POB.

OntumasnbHasi oOpaTHasi CBSI3b.

WmrTyTbCHBIE PeXXUMBI pabOTHI J1a3epoB.

XapakTepUCTUKH U MTapaMeTpbl PeXKUMOB pabOThI J1a3epoB.

AKTUBHas U NacCMBHasi CMHXPOHU3AL[Usl MO/, TIPY M3/TyUeHUH J1a3epoB.
Mogynsmust JOOPOTHOCTU Pe30HATOPOB JIa3€POB.

[TepecTpaniBaeMbl 10 AjIMHaM BOJIH Jia3epbl. MeTo/Ibl UX HaKauKH.
TBepzoTenbHbIe /1a3epbl. MeTobl UX HaKauKU.

WToroBelii KOHTPO/b OCYLLECTB/SETCS B BU/E 5K3aMeHa B KOHLle 7 cemecTpa. Ha sk3ameHe
CTyZileHTaM TIpeJjlaraeTcsi OTBEeTUTh Ha 2 BOIMpoca B OwieTe Mo MaTepuaiamM yueOHOM
gucuurivHbl. [Io uToramMm oTBeTa Ha 3K3aMeHe TperojiaBaTel/b OLleHWBAaeT 3HAHMSI CTY/eHTa.
OK3aMeH SIBJ/ISIETCSI UTOTOM JAUCLIUTIVHBIL.

BOHPOCLI K 3K3dM€HY I10 AWUCLHUITIINHE «OHTOBHEKTPOHHLIE 1N KBAHTOBBIE HpI/I60pLI»

®U3UKO-TeXHUUECKUM (aKynbTeT, 4 Kypc.
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CoBpemeHHasl ONTO3/1€KTPOHUKA. DJIEKTPOHBI U (DOTOHBI KaK HOCHTE/NU HWH(OPMaL|UH.
O6nacTy NpUMeHeHUH, TperMyIIiecTBa U 0COOEHHOCTH OITO3/1eKTPOHUKH.

[MpuHUMn paboThl CBETOM3/MyuarolUX AWOAO0B. I[IpsSMO30HHBIE U HeNpsSMO30HHbIE
Marepuabl /i1 OIITO3/IEKTPOHUKHU.

[MTonynpoBosHMKOBbIe ya3epbl. [IpuHrmn pabotel. [IpofosibHBIE M TIOTIEpeUHbIE MOJPBI.
YcnoBue o0pa3oBaHus WHBEpCUM HaceneHHOCTH. OCHOBHBIE XapaKTePUCTHKH I/
Jla3epoB.

3oHHas1 Auarpamma rerepornepexozioB. ITog6op MoynpoBOJHUKOBBIX MaTepHasioB s
reTepocTpykTyp. OcobeHHOCTH paboTh! JIa3epOB Ha [BOMHOMN reTepoCTPYKTYype.

[MpuHtMn paboTel cBeTOBOAOB. OCHOBHBIE XapaKTePUCTUKH CBETOBOJOB. MeXaHW3M
obpa3oBanusi Moz MHOroMo/|0Bble U OJHOMOJOBbIe CBETOBOZBI.  IIpuMeHeHuUst
CBETOBO/IOB.

[ToTepu B cBeTOBOJAX.

CryneHuaTele U rpajueHTHble CBeTOBOABbL. MarepuanbHas fucrnepcus. BHyTpumopoBas
pucnepcus. JlUCriepcMOHHbIe XapaKTepUCTUKY KBapLieBbIX CBETOBOOB.

Knaccudukanus  gorornpreMHUKOB.  [lelicTBMe  W3/lyueHMs Ha p/n Tepexof.
BonbramnepHas xapakTepyuCTHKa [10JIyIPOBOAHUKOBBIX (POTOAMO0B. ["anbBaHUUeCKUid 1
JMO/IHBIN pe>XuMbl paboTel hoTor0AA.

JlaBUHHBIe U pin-()OTOAUOABL.

[MpunHuun paboTel (oTos/eKTpUUecKUx Mpeobpa3soBaresieil. OCHOBHbIE XapaKTePUCTUKU
KPEeMHHEBbIX COJTHEUHbIX Ipeobpa3oBaTeieil.

Axycroontuueckuii 3¢ ¢dekr. AKyCTOONTUYECKHWEe MOAYIATOPbl, [Je(IeKTOpbl U UX
TIpUMeHeHue.

OneKTpoonTUUecKri 3¢eKT. IeKTPOONTUUeCKHe MOYIATOPbI U UX PYMeHeHue.
Marepuaribl, UCNONb3yeMble /IS TT0/I0’KeK UHTEerpabHO-0NTHUeCKUX cxeM. ['ubprHbIi
Y MOHOJIUTHBIN MOJXOZ.

Kpucranioxumuyeckoe ornurcaHyie CTpOeHUs CTeKOJL.

TexHONOrns M3rOTOB/IeHUs] IUIAHAPHBIX WHTErpajbHO-ONTUYeCKMX BOJIHOBOJOB Ha
MOBEPXHOCTH IO/JIOKKH.

VonHo-1/1a3MeHHOe Halbl/IeHre TOHKUX IJIEHOK. [IuoHas U TpUo/iHast CXeMbl.
MarHeTpoHHOe pacrbl/ieHHe I/IEHOK.

BBICOKOUACTOTHOE U PeakKTUBHOE paclibl/leHHe II/IEHOK.

TepMuueckoe BakyyMHOe HaHeCeHHe IIEHOK.

MeTtozbI U3rOTOB/IEHUS IJIAHAPHBIX UHTErPa/lbHO-ONITUYECKHUX BOJITHOBOJ OB B ITO/JIOXKKAX.

. TexHon0russ U3roTOB/IEHUS HWHTErpajibHO-ONTHYE€CKHNX KdHAa/IbHBIX BO/THOBO/IOB.
. U3rotoBnenue HWHTErpajibHO-OIITUYECKHUX 3JIEMEHTOB METO/IO0M

5/1eKTPOCTUMYJ/IMPOBaHHOM MWIpaliiM MOHOB ((hM3MYecKre OCHOBBI, TeXHOJIOTMUYecKue
TIpUEMBI).

BonoKOHHBIE CBETOBOABI, MX CBOWCTBA W OCHOBHbIE TEXHOJOTMUeCKHe MeTOAbl WX
V3rOTOBJ/IEHUS.

Martepuarsl, UCTIO/Ib3yeMble MPY U3rOTOB/IEHUH ONTUYECKUX BOJIOKOH.
dotonurorpadus. ITocnesoBareIbHOCTE orepaLui B rpoLecce (GpOToIUTOrpapuu.

Buzb! hoTopesuctos 1 criocobsl ux HaHeceHuUsi. OCHOBHbIe TTapaMeTphl (hOTOPE3UCTOB.
Bo/noKOHHBIe pa3BeTBUTEM ONTUYECKUX CUTHAJIOB.

WHTerpanbHO-0NTHYECKHE Pa3BeTBUTENU, THITbl, KOHCTPYKL[MH, CIIOCOOBI M3rOTOB/IEHUS.



29. TexHOI0rMS U3rOTOBJIEHNS U UCC/IeJ0OBaHUe HHTerpa/lbHO-ONTUYeCKUX pa3BeTBUTe/IeN.
30. MeTo/ bl U3rOTOBJ/IEHUS MUKPOJIMH3 U MaTPUL] MUKPOJIMH3.

OrjeHOUHBbIE CpeACTBa /i1 WHBAIUAOB U JIMI C OrPAaHUYEHHBIMHA BO3MO>KHOCTSIMU
3/10pOBbsI BLIOMPAIOTCS C YUETOM UX UHAWBUYATbHBIX TICUXO()U3UUECKHUX 0COOEHHOCTEH.

— Mpy HeoOXOAUMOCTH WHBAM/IaM | JIML]aM C OrPaHUUYeHHBIMH BO3MO>KHOCTSIMU
3/10POBbBSI TIPE/IOCTABJISETCS AOTIO/THHUTEIbHOE BPeMsI /11 IOATOTOBKHM OTBeTa Ha SK3aMeHe;

— TIpY NIPOBEZIEHUU TIPOLIeYPhI Ol[eHUBAHUS Pe3y/IbTaTOB 00yUeHUs] UHBA/IU/I0B
U JIL] C OTPAHUYEeHHBIMU BO3MOXHOCTSIMU 3/]OPOBbSI TIPe/[yCMaTPHUBAETCsl UCTIOb30BaHNe
TEXHUYECKUX CpE/ICTB, HEeOOXOJUMBIX KM B CBSI3U C WX HWHAWBUYATbHBIMU
0COOEHHOCTAMU;

— TIpU HeoOXOAUMOCTH /1JIsi 00YYaIOL[MXCsl C OTPAHUYEHHBIMUA BO3MOKHOCTSIMU
3/10pOBbsI ¥ MHBAJ/IUIOB TIPOLIe/Iypa OLleHWBAaHUS Pe3y/IbTaTOB 00yUeHUs TI0 AUCLIATIIMHE
MO>KeT TIPOBO/IUTHCS B HECKOJIBKO 3TaroB.

[Tponienypa orjeHHMBaHUSI pe3y/IbTaTOB OOyUeHWs] WHBAJWJOB W /UL C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3/I0POBbSl TI0 JUCIUIUIMHE (MOZY/I0) TpeAycMaTpUBaeT IpeAoCTaBIeHMe
uHpopMmauuyd B (opMax, afarnTHPOBaHHBIX K OTrpaHUUeHUsIM WX 3[0POBbs W BOCIIPHUSTUS
vH(OopMaL1u:

7151 UL ¢ HApYIIeHUsIMU 3DeHUsI:

— B IeuvaTHOM ¢dopme yBenuueHHbIM LIPUGTOM, — B (opMe 371eKTPOHHOIO
JIOKyMeHTa.

[l U] C HApYIIeHUSIMU CTyXa:

— B TIeyaTHOU ¢opme,

— B (hopMe 37IeKTPOHHOTO JJOKYMEHTA.

[y nu1] ¢ HapYIIIeHUSIMU OTIOPHO-/IBUTaTe/IbHOTO arlfapara:

— B meuaTHoU hopme,

— B (hopMe 371eKTPOHHOTO JOKYMEHTa.

ITaHHBI TIepeueHb MOKET ObITh KOHKPETH3WPOBaH B 3aBUCHMOCTH OT KOHTHHTEHTa
00yYaroIMXxCsl.

5. IlepeueHb OCHOBHOM M JIOTIO/IHUTE/IHHON YUe0HOH IMTepPaTypbl, HEOOX0AUMOM AJIA
OCBOEHMS JUCIUIIIUHBI (MOAY/Is).
5.1 OcHoBHas /;MTEparypa:
1. Tanyukunt  B.B. OrnTo3/eKTPOHHbIE W KBAaHTOBble  TIpUOOpBI B
Te/leKOMMYHUKAaLMOHHBIX CUCTeMax: MpakTUKyM / ["anyukuii, Banepuii
Bukroposuu, CtporaHoBa, Enena BanepbeBHa, filkoBeHKO, Huko/aii AHApeeBuy;
B. B. T'anyukuii, E. B. CtporanoBa, H. A. fikoBeHko; M-Bo 06pa3oBaHust U HAyKH

Poc. ®epepanun, Kybanckuii rtoc. yH-T. - KpacHozgap: [Ky6aHckuit
rocysapcTBeHHbIN yHuBepcutet], 2013. - 135 c. : wi. - bubuorp.: c. 134. - ISBN
9785820909948.

2. UrnaroB A.H. Onto3neKTpoHMKa ¥ HaHO(oToHUKA. - CI16.: Jlans, 2011. -
e.lanbook.com/books/element.php?pl1_id=684

3. TloptHoB 3. JI. [lpyUHLMMBI TIOCTPOEHUS] TIEPBUYHBIX CeTel M ONTUYecKue
KabenbHBIE TMHUU CBs3U. — M.: I'opstiuast iunus — Tenekom, 2009.



4. HukutyvH B. A. DneKTpoCcTUMYy/IMpOBaHHAash MUTpaljisi MOHOB B MHTerpajbHOU
ontuke / B. A. Hukutun, H. A. fIkoBeHko. 3-e u3g. gon. — KpacHogap: Kybanckwuit
roc. yu-1, 2013.
5. ®u3nyeckue TeXHOJIOTUU UHTErPasbHOW OMTHUKH: JTaD0PaTOPHBINA PAaKTUKYyM /B.
A. HukutuH, H. A. fIkoBeHnko, A. C. Jlesuenko KpacHopap, 2013
17151 0cBOeHUsI AUCLIMIIIMHBI MHBAIWAMU U JIMLJAMU C OTPaHUUeHHBIMU BO3MO>KHOCTSIMU
3[I0POBBSI UMEIOTCS U3/IaHUS B 3JIEKTPOHHOM BU/Ie B 3/IEKTPOHHO-OMOIMOTEUHBIX CHCTEMaxX
«Jlaub» u «HOpauT».

5.2 lono/iHUTe/IbHAS JIMTepaTypa:

1. 3Benro O. Ipunrumnel na3epos. - CI16-M.-KpacHopap: Jlanb. 2008. - 720 c.

Kprokos, Iletp I'eopruesuu. Jlazepsl yJbTPaKOPOTKUX UMITYJ/IbCOB U UX TIPUMEHEHUS:
[yuebHOe mocobme]/ Kprokos, Iletp I'eopruesmu; I1. I'. Kprokos. - [lonromnpyaHbIii:
Wnrtennekr, 2012. - 247 c.

3. Onrosnekrponuka. Y. 1: dusnyeckre 0CHOBBI NOYTIPOBOJHUKOBOU ONTO3/IEKTPOHUKH.
Korepentnas onrosnektponuka / O. H. Epmakos, A. H. ITuxtun, FO. 0. IIpoTacos, C. A.
Tapacos; mog o61. pea. Y. b. ®egopoga. - M.: Anyc-K, 2010. - 699 c.

4. OrnrosnekrpoHuka. Y. 2: Onrponuka / O. H. Epmakos; A. H. ITuxtus, IO. IO.

[Tpotacos, C. A. Tapacos; roz o611. pea. . b. ®egopoga. - M.: fnyc-K, 2011. - 611 c.

5. Komezmos JI. A. TexHosoruss U KOHCTPYKLIMM MHUKPOCXeM, MUKPOIIPOL|eCCOPOB U
MHUKpPOCOOpOK: YueOGHOe rocobue. 2-e u3f., ucrp. u gom. - CI16.: Jlans, 2008.

6. Onrosnekrponuka. U. 1: dusnyeckre 0CHOBBI MOIYTIPOBOJHUKOBOMN ONTO3/1€KTPOHUKH.
KorepentHasi ontosnektponvka / O.H. Epmakos, A.H. ITuxtuH, FO.FO. IIporacos, C.A.
Tapacog; nog o6, pen. 1.B. ®epoposa. - M.: fAnyc-K, 2010

7. KomegoB JI. A. TexHosorusi M KOHCTPYKLMA MHKPOCXEM, MMKPOIIPOLIECCOPOB M
MHUKpPOCOOpOK: YueOHOe rocobue. 2-e u3f., ucrp. u gom. - CI16.: Jlans, 2008.

8. Omnrosnektponuka. Y. 2: Ontponuvka / O.H. Epmakos; A.H. ITuxtun, FO.FO. ITportacos,
C.A. Tapacos; iog, o6uj. pea. .b. ®enoposa. - M.: fnyc-K, 2011.

5.3. IlepyoauyecKue u3faHus:

1. XypHuanel ®ortoHrka, KBaHTOBas 37meKTpoHrKa, ONTUUeCKUN >KypHall,
ABTOMETpHUS.

2. JKypnan «®PoToH-3KCcIIpecc» /www.fotonexpress.ru /.

Kypnan «Lightwave Russian Edition» / www.lightwave-russia.com/ .

4. XypHan  «BecTtHWkK  cBA3uW»  /www.vestnik-sviazy.ru /. 5.
http://www.kubsu.ru/University/library/resources/

6. http://www.rubricon.com/.

7. http://window.edu.ru/window

w

6. Ilepeuenb pecypcoB  HH(OPMAIMOHHO-TE€IEKOMMYHUKALIMOHHOM  CeTH
«/IHTepHeT», HEOOXOAUMBIX /151 OCBOEHHS JUCLIMILUIUHBI (MOYJIsI).
1. http://www.kubsu.ru/University/library/resources/
2. http://www.rubricon.com/.
3. http://window.edu.ru/window.



7. PekomeHayeMbIH rpadyK caMOCTOATEe/ILHOM PadoThI CTyieHTa B 7-M ceMecTpe 10
pucouinHe «OnTo3/1eKTPOHHbIE KBAHTOBBIE MPHOOPHI»

No
TEMBI

Tema v 3aziaHue TeKylreld paboThl

Kon-Bo
4acoB

dopMa npejCTaBIeHAS
pe3y/bTaToB

Cpoku
BBITIO/THEHUST
(Hepmenn)

Besbi3nyyarencHass ~pekoMOWHaLMsl B
o6béme  martepuana.  KoHKypeHIus
MEeXIY W3/1y4yaTesIbHOU u
Ge3bI3TyuaTenbHON peKoMOMHaLeH.

2

Y CTHBIN OTBET,
TEeKCTOBBIA [JOKYMEHT.

MHoOroc/ionuHeIe
MOKPBITUST U

U JIW3NeKTpUuecKre
vHTepdepeHI[MOHHbIe
(UIBTPHI. [TepecTpaviBaemble
pe30HaTOPHI. YcrpoticTBa TSI
yripaByieHusi (aszoii uznyueHus. Mertop
dokca wu Jlu. TIpeobpasoBaHue
rayCCOBBIX ITyUYKOB JINH30M.

YCTHBIN OTBeT,
TEKCTOBBINA JJOKYMEHT.

BcriomoratenbHOe H3/1ydyeHre HaKauku.
YacToTHas cenekuus, ceeKLys TOHKUMHU
MOTJIOTUTEISIMU ~ TIPOZAOIBHBIX  MO[,
pesonaropa. COZ2 5asepsbl, a30THbIN
7asep C TIPOJOJBHOU U TOMEepeyHOU
HaKaykKoM, BOJJOPO/HBIN Jasep,
5KCHUMEpHbIe na3ephl. OcHoBHbIE
HarpaB/ieHUsl WCIO0Jb30BaHUSI MOLHBIX
ra3oBbIX JIa3epPOB.

Y CTHBIN OTBeT,
TEKCTOBBIN [JOKYMEHT.

OHTO9J’I€KTPOHI/IK&1, rnpeamMeTbl U3yUeHHA
OITO3/IEKTPOHHKHU, OCHOBBI
OINTO3/IEKTPOHUKHU.

YCTHBIN OTBeT,
TeKCTOBBIN [JOKYMEHT.

dusnyeckre OCHOBbBI U MPUHLIUTI
JIeHCTBUS TIOJTYTIPOBOJHUKOBBIX
cBeTomM3nyyvaroux guoaos (CUI).

3,8

TeKCTOBbIN JOKYMEHT.

Tema vnu 3azianue TeKyireld paboTsl

Komn-Bo
4acoB

dopMa npejCcTaB/IeHUsS
pe3y/bTaToB

Cpoku
BBITIO/THEHUS
(Hepenm)

dusrueckre 0CHOBBI PabOThI
TIO/TyTIPOBO/IHUKOBBIX JIa3€PHBIX [IHO/IOB
(JID). ObacTi TpUMEHEHHSI
TIOJTTIPOBO/IHMKOBBIX J1a3€POB.

Y CTHBIN OTBeT,
TEKCTOBBIN [JOKYMEHT.

doTonpreMHUKU, TIPUHLIUIT PaboThl
tdotonpuemHukoB. Knaccudukaiys
(hOTOTNPUEMHUKOB, UCIIO/Ib3YEeMbIX B
onTo3/1eKTpoHuKe. PITI.

TekcToBbIl (haii.




Orntrueckue cpefibl. D/1IeMeHThI 4
BOJIOKOHHOW U UHTerpajibHOU OMTHKM. Y CTHBI OTBeT,

KOHCTPYKLMU U TUTTBI BOJIOKOHHBIX TEeKCTOBBIN JJOKYMEHT.
CBETOBO/IOB.

WHTerpanbHas ortrika GyHKIMOHATbHbIE 4
Y TIPUKJ/IaJiHbIe aCeKThl. DJleMeHTHast
9 0a3a UHTerpaabHOI ONTHKH, 00/1aCTH YcrHpId OUTBET: 1
WCI0/1b30BaHUs U TIPEUMYILiecTBa TEKCTOBBIA JOKYMEHT.
VIHTeTpaJbHOM OITHKH.

OnTpoHkl, UX KnaccudurKalus, CBOMCTBa 4

10
1 00J1aCTh IPUMEHEeHMSI.

TeKkCToBbIM JOKyMeHT. | 1

®u3uyeckue OCHOBbl MOAYJIALMU 4
CBeTa, CIIOCOOBI  OCYI[eCTBIEHUS
MOZYJISILIAUA ONITUYECKOT0 U3JTyYeHUs
B OITO3/IEKTPOHUKE.

11 TekCToOBbIN AOKYMeHT. | 1

Marepuarisl 1OJI0’KeK UHTerpaabHO- 4
ONTUYECKUX CXEM.
12 TexHonorus U3roToBAeHUS YcTHBIH O‘"JFBET,
WHTEerpajbHO-ONTUYECKUX BOJTHOBOJIOB U TEKCTOBbIN JOKYMEHT.
BOJTHOBO/ZIHBIX CTPYKTYD Ha

MMOBEPXHOCTHU IMOJIOXKEK.

MeTo/bl U3rOTOB/IEHHS] UHTEr PaIbHO- 4
13 ONTUYECKUX BOJIHOBOZIOB U
BOJIHOBOJHBIX CTPYKTYP B IOZJIOKKaX.

Y CTHBIN OTBeT,
TEKCTOBBIN [JOKYMEHT.

V3roToBieHre UHTErpaabHO-ONMTUYECKHUX 4
3/1eMEHTOB MeTO/I0M YcTHBIV OTBeT,

3/IeKTPOCTUMY/IMPOBAHHON MUTpaLi TEeKCTOBBIM JOKYMEHT.
HIOHOB.

14 1, 3-6

Hmozo 47,8 1, 3-6

B ocBoeHMM [UCLMIUIMHBI WHBaIWJaMM U JIMLAMUA C OFPaHUYeHHbIMU BO3MO>KHOCTSIMH
3[0pOBbsi OOJIbIIIOE 3HAUEHWe WMeeT WHAWBHUAYyaibHas ydeOHasi pabora (KOHCY/bTal[uu) —
JOTIOJTHUTE/TBHOE Pa3bsCHeHHe y4eOHOro MaTepHala.

WupuBuayanbHble KOHCY/JIbTalUM 10 TIpeJMETYy SIBJISIIOTCS  BaKHBIM  (DaKTOPOM,
CTIOCOOCTBYIOIIMM UHAVBU/YaATHU3al[i 00yUYeHHs ¥ YCTaHOBJIEHHIO BOCTIUTATe/TbHOTO KOHTaKTa
MeX/y TperofiaBareseM M 00yuarol[UMCs WHBAIMJOM WIM JIMLOM C OrpaHUYeHHBIMU
BO3MOJKHOCTSIMU 3/10pOBBSI.

8. IlepeueHb nHGpOPMALMOHHBIX TEXHO/IOTHIi, HCMO0/Ib3yeMbIX MPH OCYILIeCTB/IEHHU
o0pa3oBaTe/ILHOTO MPoLecca Mo AUCHUILIHHE (MOAYJIIo).

8.1 Ilepeuenn MHGpOPMAIMOHHBIX TEXHOIOTHH.
JlektMu: WHTepPaKTUBHAsL JIEKLWS C MYJIbTUMeAUMHOM CUCTeMOW C aKTHUBHBIM BOBJIeUeHUEM
BOBJIEUEHUE CTY/IEHTOB B YueOHbIN MPoIiecc ¥ 00paTHOM CBA3bIO.
[TpakTHueckre paboThbl: KOMIBbIOTEPHBIE 3aHATHS B PE)KMMax B3aUMOJEHCTBUS «IIPero/jaBaTeb -
CTYZIeHT» U «CTYJeHT - TIpero/iaBaTesib», «CTy/IeHT - CTY/IeHT».



CamocrosiTenibHasi paboTa: [JUCTAHLMOHHBbIE 3aflaHUsi W yIpPaKHeHUs, TJI0CCapyur
TEePMUHOB U OTIpe/ie/IeHU.

8.2 IlepeueHb HEOOX0UMOr0 MPOrPaMMHOI0 00ecreyeHHs.

ITporpamMMHOe obecrieueHre B paMKax IMporpamMmbl Komrnanuu Microsoft “Enrollment for
Education Solutions” gy KomribloTepoB U cepBepoB Ky0aHCKOro TOCYZapCTBEHHOTO
yHUBepcUTeTa U ero ¢uivdasoB, AHTUBUpYCHas 3alUTa (U3MUecKWx pabouux CTaHLMA U
cepBepoB: Kaspersky Endpoint Security asst 6usHeca — CranaaptHbiii Russian Edition.

8.3 IlepeueHb HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM:
1. CnipaBouHo-1ipaBoBas cuctema «KoHncynbranT Ilmoc» (http:// www.consultant.ru)

2. OnektpoHHasi bubmmoreunas cucrema JIAHB: (www.e.lancook.com)

9. MaTepuanbHO-TeXHUUYECKas 0a3a, Heo0XxouMasi I/Isl OCYI[eCTB/IeHUS
o0pa3oBaTe/IbHOr0 MpoLecca Mo AUCHUIIHHE (MOAYJII0)

Peamu3aiust  Tlpodunst mpeAmnosnaraer HaJuude MWHAMA/JbHO HEOOXOAUMOTO /st
peanm3anyy 6akasaBpPCKOM MPOrpaMMbl TIepeUHsi MaTepUaTbHO-TEXHUUECKOT0 00eCTieueHus:

* JIeKL[UOHHBIE ayAUTOPUH, 00OpYZOBaHHbBIE BU/EONMPOEKLMOHHBIM 000PYZOBaHUEM st
Tpe3eHTaluii, CpeJCTBaMM 3BYKOBOCIIDOW3BEJEHUs, 5KPaHOM, W HMMeIOLUe BbIXOJ B
WHurepHer,

* nabopatopusi «OTMNTO3/EKTPOHUKM M ONTUYECKOW CBSI3U» C SKCIIepUMeHTaTbHbIMU
CTeHJaMu TI0 W3yuYeHWI0 Jia3epoB, (OTONPUEMHHKOB, OITPOHOB, MOJYJ/ISITOPOB,
naccuBHbIX 371eMeHTOB BOJIC, cBapke ONTHUeCKUX BOJIOKOH, pedieKTOMeTpryeCKUMHU
V3MepeHUsIMU U KOMITbIOTePHbIM CTEHJJOM C OMNTHMYeCKOW JIMHWeH CBSI3U M BBIXOJOM B
VHTEepHeT.

* o0opysoBaHMEe BAaKyyMHOTO HaIlbl/IeHUs] MeTa//IMUeCKUX TUIEHOK [Jisi TIPOBe/leHUs
nabopaToOpHBIX paboT 1Mo M3yueHUto CBOMCTB MeTa/uioB (BYTI-5, AgsdaH-1, YBP-3M); «
obopyzoBaHue [y u3yueHWs: Tiporiecca (oTtommrorpadgur (yCTaHOBKM HaHECEeHUs
tdotopesucra SPIN-1200T, SPIN-1200D, ycTaHOBKa COBMellleHUsI U SKCITIOHUPOBaHUS
830-I1, komrieKc y1a3epHOl 6e3MackoBoi uTorpaduu pPG101).

MaTepuranbHO-TeXHUUeCKoe 0becIieueHHe JUCITUTIMHbI

No B 60
nz paooT (Mofy/isl) ¥ OCHAILleHHOCTh

1. JIeKL[OHHbIe 3aHATUS JlekuronHas ayautopusi Ne209C, 315 C, ocHalleHHast
TIpe3eHTALMOHHON TeXHUKOMU ([J0CKa yueOHasi MarHUTHO-
MapkepHas; rpoektop Epson EB-1776 W; skpaH Projecta
SlimScreen;) 1 cOOTBeTCTBYOIIMM NTPOrPaMMHBIM
obecrieuenreM (Microsoft Windows 8, 10; Microsoft
Office Professional Plus (Ne73—-A2®/223-®3/2018
Cornatenue Microsoft ESS 72569510).

2. CemuHapckue 3ansitus | CnietuanbHoe nomeleHre Ne209C, 201C, 315 C, ocHallleHHOe
Mpe3eHTaljJMOHHOM  TeXHUKOMN (poekTOp, 3KpaH,
KOMIIBIOTEP/HOYTOYK) ¥ COOTBETCTBYIOLIUM ITPOTPaMMHBIM
obecrieueruem (I10).




JlabopaTopHbIe 3aHSATHS

YueOHbIe ayTUTOPUHU [IJis1 IPOBeIeHus 1TabopaTOPHBIX pPaboT—
ayz. 144, 119, 133, 325, kopm. C. Ayguropus, OCHall|eHHas
Npe3eHTaljMOHHOM TeXHUKOM (IIPOEeKTOp, 3KpaH,
KOMITbIOTEP/HOYTOYK) ¥ COOTBETCTBYIOLIUM POrPaMMHBIM
obecrnieuenueM (I10) a1 Bocnipon3sBeieHust daiinoB hopmara
jpg ¥ avi. [JocTaTOYHBIM KO/IMUeCTBOM I0CAJ0YHBIX MeCT.

Texy1mii KOHTPOJIb,

Aypuropusi, (KabMHeT), YKOMITJIEKTOBaHHAst

MPOMEXKyTOYHast CTieLiMaTM3uPOBAHHOMN Me0OesTbI0 M TEXHUYeCKUMU CPeCTBaMHU
aTTeCcTalys obyuenwnst 209C

CamocrosTe/bHas Kabunet Ne208C /151 caMOCTOATETbHOM PabOThI, OCHAIIIEHHBIN
pabora KOMIBIOTEPHOM TEXHHUKOU C BO3MOJKHOCTBIO TOAK/IHOUEHUS K

ceT «VIHTepHeT», TNPOrpaMMOIl S5KPaHHOTO YBeJWYeHHUs U
obecrieueHHbI [JOCTYTIOM B 3JIEKTPOHHYIO WH(MOPMAIL[HOHHO-
obpa3oBaresibHYIO Cpe/ly YHUBEPCHUTETa.
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