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1. Henu u 3a1a4u U3yYeHUs: JUCHUILIMHBI (MOIYJIsl).
1.1 Henap ocBoeHUS] TUCHUILIMHBI: (GOPMUPOBAHHE KOMIETEHIIMM, CBA3aHHBIX CO 3HAHUEM
MPUHLIMIIOB PabOThl, TEXHOJOTHMEW M3TOTOBJIEHUS W METOJIaMU JKCIUIyaTallid COBPEMEHHOM
PaIMO3IEKTPOHHON U ONTOAIEKTPOHHON anmapaTrypbl B HHPOKOMMYHHKAIIMOHHBIX TEXHOJIOTHIX
U cUCTeMax CBSI3U, POPMUPOBAHUE KOMIIETEHINH, CBS3aHHBIX OJrOTOBKOM CTYJEHTOB B 00JIaCTH
3JIEeMEHTHOH 0a3bl CHCTEM ONTUYECKOM CBSI3U.

1.2 3apaum AMCHMIUIMHBI: HAYYUTh CTYACHTOB IPUHLUIIAM pabOThl, METOAAM IIPOEKTUPOBAHUS,
W3TOTOBJICHUSI W OKCILTyaTallud ONTOZJICKTPOHHBIX JJIEMEHTOB, CETEH U CPEACTB CBA3Y;
3aKJIIOYAIOTCS B HM3YyYCHMU (U3UYECKUX OCHOB, YCTPOMCTBA, TPUHIMIIOB JEHCTBHA,
XapaKTepUCTHK U TapaMEeTPOB BaKHEHIINX MPHOOPOB U YCTPOMCTB, UCIOIb3yEMBIX B OIITHYECKUX
cucreMax cBs3U. K MX 4uCIy OTHOCATCA KBAHTOBBIE I'€HEPATOPBI U YCHUIIUTEIM, ONTHYECKUE
MOJYJIATOPbl U jAediaekTopbl, (oToauoabl U (QOTONPUEMHBIE YCTPOMCTBA, YCTPONCTBA,
OCHOBAaHHbIE Ha HWCIOJb30BAHWW HEIMHEWHOW ONTHKH, rojorpaguu, a TakkKe HHTETPaIbHOMN
ONTHKHU.

B pe3ynbrare u3ydeHus HaCTOSILEH IUCLUUIUIMHBI CTYIEHTHI IOJy4yaT 3HAaHUSA, UMEIOIIUE HE
TOJIBKO CaMOCTOSITEJIbHOE 3HAu€HHE, HO W SBISomuecs (GyHIaMEHTOM Iiisl M3Y4YEHHUs psja
MOCJEIYIONNX CIEIHUATBHBIX AUCIUILTIH U PAKTUIECKOH padoThI.

1.3 MecTo aucuunIuHbl (MOAyJisl) B CTPYKTYpe 00pa3oBaTe/IbHON MPOrpaMMbl.
Juctuminna 51.B.09 «OnrosnekTpoHHbIE U KBAHTOBbIE IPUOOPHI» OTHOCUTCSI K BapUaTUBHOMN
gactu broka 1 "/lucuurummael (Moxgynu)" y4eOHOTO TUIaHa.

JuctumimHa OGa3upyercss Ha 3HAHUAX, MOJIYYEHHBIX B MpOLECCE M3YyYEHHUS TUCIUIUIMH:
«OnrTryeckue HanpapisoLme cpeab», «OnTuka», «JIeKTPOMAarHuTHBIE MOJIS U BOJIHBD.
JucuuminHa Oa3upyeTcss Ha 3HAHMSX, [OJIYYEHHBIX [0 JUCHMIUIMHAM 3JEKTPUYECTBO U
MarHeTusM, OlTHKa, JJIEKTPOHUKA, XUMHUSI. 3HAHUS, IPUOOPETEHHbIE IPU U3YUEHUH JUCLUILIMHBI
«ONTO3NEKTPOHHBIE M KBAHTOBBIE MPUOOPHI», HEOOXOIUMBI /1151 0OOCHOBAaHHOTO MPUMEHEHUS
OINTO3JIEKTPOHHBIX M KBAaHTOBBIX MPHUOOPOB B ONTHUECKUX CUCTEMax IMeperaud U oOpabOTKH
nH(pOpMallMU, CO3/IaHUS U SKCILUTyaTUPOBAHUS COBPEMEHHBIX OINTO3JEKTPOHHBIX YCTPOWMCTB U
CHUCTEM CBSI3H.



1.4 IlepedyeHb mIAHHpPYEMBIX Ppe3yJbTAaTOB O0y4YeHHUS] IO AUCHHMILVIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbLHOM IPOrPaMMBbI.

W3yueHne naHHON yueOHOI JUCIMILUTMHBL HAIIPABJICHO HA ()OPMUPOBAHHE Yy 00YUAOIIUXCSI
npodeccronanbubix komnerennuit (IK-1, [TK-32)

HPUHIUITBI
OITO3JICKTPOHHOTO
npeoOpa3oBaHus U
buznvecKue
OCHOBBI pa0OThI
OITO3JICKTPOHHBIX
Y KBAaHTOBBIX
IPUOOPOB IS
ONTUYECKUX CETCH
U CHCTEM CBSI3H.

nepeaayn
uHdopmaluu B
OINITHYECKUX
CHCTEMax CBSI3H.
PUMEHSTh
HIOJTyYCHHBIC
TEOPETUYCCKHE
3HaHMS K
PaKTUYECKOMY
B3aUMO/ICHCTBHIO
¢ oOBeKTamMu
ONTOXJIEKTPOHHOU
TEXHHUKH IS
00paboTKu u
nepenadn
UHpOpMaLnU B
OTNITHYECKUX U
BOJIOKOHHO-
OTNITHYECKHX
CHCTEMax CBSI3H.

N Hnpexc Conepxxanne | B pesynbrare uydeHus yueOHON JUCIUTIIMHBI 00yYaromuecs
° KOMIETECHI[MH | KOMIICTCHINH JOJIKHBI
AL (wu e€ vacth) 3HATh yMeTh BJIAJETH
1. IIK-1 TOTOBHOCTBIO MPUHLIUIIBI MIPUMEHSTh HaBBbIKAMH
COJICHCTBOBATh | OMTORJICKTPOHHOTO| MOJTYyYCHHBIC MPaKTUYECKOU
BHEJIPCHUIO peoOpa3oBaHus 1 | TEOPETUUECKUE paboTHI C MaKeTaMu
TIepPCIIEKTHBHBIX buznIecKue 3HAHUS K pa3IMYHBIX Ja3epPOB U
TeXHOJOruii u | OCHOBBI pabOTHI npaktudeckomy | GOTONPUEMHHUKOB.
CTAHIApTOB OIITOIEKTPOHHBIX | B3auMOIeiCTBIIO | HABBIKAMH
1 KBaHTOBBIX ¢ 0OBEeKTaAMHI JKCILTyaTaluu
npubopoB /st _ | onTosnexTponHoit| COBPEMCHHBIX
ONTHYCCKUX CCTCH | 1oy ypky itst ONTORJIEKTPOHHBIX U
M CHUCTEM CBS3H. 06PAGOTKH 1 BOJIOKOHHO-

OIITUYCCKUX CUCTEMAX
CBs3HU.




N HNunekc Coneprxanue B pesynbrare nzyueHus: yaeOHON AUCIUILITUHBI
o .
KOMIIET KOMIICTCHIINN (I/IHI/I ee 06yqa10umecsl JTOJIKHBI
.10
CHIINU YaCTH) 3HATH YMETh BJIAAECTHh
2 [1K-32 | crmocoOHOCTHIO TOTOBUTH | (PU3NYECKUE OCHOBBI | KPUTHUECKU U HaBbIKAMU
TEXHUYECKYIO OITODJIEKTPOHHBIX U | 00OCHOBAHHO AKCILTyaTaluu
JOKYMEHTAIUIO Ha peMOHT | KBAHTOBBIX NOAXOJHUTh K COBPEMEHHOM
Y BOCCTaHOBJICHHUE prOOpOB; BBIOODPY buznueckoil,
paboTocrnoco6HOCTH -yCTPOHCTBO, Pa3IMIHBIX TEXHOJOTMYECKOM
MH()OKOMMYHHKAI[MOHHOT0| OCOOCHHOCTH, ONTOJJIEKTPOHHBIX |
00opymoBaHus OCHOBHBIC 1 KBAaHTOBBIX ONTOSJIEKTPOHHOM
XapaKTEPUCTHKU U | TIPUOOPOB H ANTIApaTYpHI
apaMeTphbI YCTpOUCTB JUIA ONTUYECKUX
KOHKPETHBIX CXEM .
U3yqaeMBIX pe N CHCTEM U CeTel
. ONITUYECKOM
puOopoB; CBSI3H.
CBSI3H,
-OCHOBBI
N COTIOCTABJISIS
HEJMHEWHOI
0COOCHHOCTHU
OTITHKH;
’ UCTIOTB3YEMBIX
~HapamMeTpbl MaTepUasoB U
OCHOBHBIX MapaMeTpeI
u3ny4yaTenei u NpHGOPOB
($OTONPUEMHUKOB B cobupath 1
TEJICKOMMYHUKAITUSIX AHATH3HPOBATE
IPUHLIMIIBI paOOTHI, HH(OPMAIHIO TS
OCHOBHBIE CBOWCTBa (opMHpOBaHI
u TEXHOJIOTHIO
UCXOHBIX TAHHBIX
U3TOTOBJICHUS
. TS
AIIEMEHTHON  0a3bl
. | mpoekTHUpOBaHUS
CpPEeICTB U  ceTe CpejcTB 1 ceTei
ONTUYECKOUN 5

BOJIOKOHHO-
OINTUYECKOH CBSI3H.

ONTHUYECKOM CBS3U
U UX DJIEMEHTOB.
cobuparthb 1
aHaJIM3UPOBATh
uHGOPMAITUIO JUIS
(dhopmMupoBaHUs
UCXOJIHBIX JaHHBIX
JUIST
IPOCKTHPOBAHUS
CpencTB U
CeTel ONTHYSCKOMN
CBS3U U UX
9JIEMEHTOB.




2. CTpyKkTYypa M cojiep:KaHue TUCIHUIIHHDI.
2.1 PacnipenesieHue TPYA0EMKOCTH JUCHUIIMHBI 110 BUaM padoT.
OO6mmast Tpy10€MKOCTh JUCITUILIMHBI COCTABISIET 6 3a4.e. (216 yacoB), ux pacnpenesieHue
10 BUJaM paboT mpecTaBiieHo B Tabnuie (01 cmyodenmos ODO).

By yueOHol paboThl Bcero | Cemectpsr
4acoB (dachrn)
7

KonTakTHasi padoTa, B TOM 4ncJe:
AyIuTOpHBIE 3aHATHS (BCEro): 128 128
3aHsATUA JTEKIIMOHHOTO TUIIA 48 48
JlaGopaTopHble 3aHATHS 64 64
3aHATUS CEMUHAPCKOTO TUTIA (CEMHHAPHI, TPAKTHYECKHE 16 16
3aHATHSA)
HNuas koHTaKkTHas1 padora:
Kontponbs camocrositensHoM padotsl (KCP) 4 4
[Tpomesxxyrounas arrecrauus (MKP) 0,5 0,5
CamocTrosiTesibHasi padboTa, B TOM YHCJI€: 47.8 47.8
KypcoBas pabota - -
[IpopaboTka yueOHOro (TeOpeTUYEeCcKOro) MaTepuana 40 40
BrImonHenne HHIMBUYaIbHBIX 331aHUN (TIOJTOTOBKA
COOOIIICHUH, TIPpe3eHTAIU ) i i
Pedepar - -
[ToxroToBka K TEKymieMy KOHTPOJIIO 7,8 7,8
KonTpous:
[ToaroroBka k 3auery - -
[ToaroroBka k 3K3amMeHy 35,7 35,7
OO0mas Tpy10eMKOCTh yac. 216 216

B TOM YHCJI€ KOHTAKTHAsA 1325 1325

pabora

3a4. efl. 6 6




2.2 CTpyKTypa IHCUMILIMHBI:

Pacnipenenenuie BuaoB yueOHOM pabOThl U UX TPYJOEMKOCTH MO pazjieiaM JUCHUTUIHHBIL.

Paznensl AuCHMILTUHBL, U3ydaeMbie B 7 ceMecTpe (ounas hopma)

HaumenoBanue pasnenos

KomngecTBo yacos

Bcero

AynuTopHas

pabota

J | 113

JIP

KCP

BHeayauTopHas
pabota

CPC

duznyeckne OCHOBBI U OCOOCHHOCTH
KBAaHTOBBIX TPHOOPOB

16

8

6

0,2

Onruueckue PE30HATOPLI U CCIICKINA MOJ

22

12

0,3

Tunsl u pexumbl paboTHI J1a3epoB

24

12

0,3

OnTO31€KTPOHUKA, IPEAMETHI U3yUEHUS
ONTO3JIEKTPOHUKHU, OCHOBBI
ONTO3JICKTPOHUKHU.

0,3

®du3nyecKue OCHOBBI M MPUHIIMIT JCHCTBHUS
TIOJTYITPOBOJIHUKOBBIX ~ CBETOM3IYYAIOIIUX
nuonoB (CHUJ).

5,8

0,3

3,8

®du3nuecKue OCHOBBI PA0OTHI
MOJTYTTPOBOTHUKOBBIX JIA3EPHBIX TUOJIOB
(JI). Obnacti mpuMeHEHUS
MOJTYITPOBOTHUKOBBIX JIA3€POB.

14

0,3

DOoTONPUEMHUKH, TIPUHLIUIT PAOOTHI
dhoTonpuemankoB. Knaccuduxarus
(hOTOPUEMHHUKOB, UCTIOJIB3YEMBIX B
ontodnektporuke. OIII.

12

0,3

Onrtuueckue Cpeabl. DJIeMEHTHI
BOJIOKOHHOW M HMHTETPAJIBHOW OITHKH.
Tunsl BOJOKOHHBIX CBETOBOJOB U
METOJIbI UX U3TOTOBJICHUS

12

0,3

MHuTerpanbHas onTuka GyHKIHNOHAIbHbIE U
MIPUKIIAJHbIE aCIEKTHI. DJIeMeHTHas 0aza
MHTETPaJIbHON ONTUKH, 00JIACTH
HCIIOJIB30BAaHUS U IPEUMYILIECTBA
MHTETPAIIBHON ONTHKH.

0,3

10.

OnTpoHsl, UX K1accupuKamms, CBOMNCTBA U
o0JacTy MPUMEHEHHUS.

0,3

11.

®du3nyecKrue OCHOBEI MOAYJIAIMU CBCTA,
CITOCOOBI OCYHICCTBJICHUA MOAYJISINUN
OIITUYCCKOT'O U3JIYUCHUS B

OIITO3JICKTPOHUKCE.

12

0,3




12.

OIITUYCCKUX CXEM.

Matepuasl IOJI0KEK HHTETPAJIBHO- 14 2 | 2|6

TexHODOrMS M3rOTOBJIEHUS HWHTErPAIbHO-
ONTUYECKUX BOJHOBOJOB M BOJIHOBOJHBIX
CTPYKTYp Ha IIOBEPXHOCTH IOAJIOKEK.

13.

MeTo bl U3rOTOBJIEHUS UHTETPATIBHO- 14 2 | 2|6
ONITUYECKUX BOJHOBOJIOB M BOJHOBOJIHBIX
CTPYKTYp B HOJIOXKKAX.

14.

HOHOB.

Nzrorosnenue WHTETPAIbHO- 14 2 2 | 6
ONITUYECKUX DJIIEMEHTOB METOIOM
AJIEKTPOCTUMYIIMPOBAHHON MHUTPALIUU

0,3 4

HUmoeo no oucyunaune:

179,8 | 48 | 16 | 64

4 47,8

[Tpumeuanue: JI — nekmum, 13 — npakruueckue 3adstusi / cemuHapsl, JIP — maboparopHbie
sansitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Coaeprxanue pa3aesioB JUCHUILIHHBI:

2.3.1 3aHaTus JEeKIUOHHOI0 THIIA.

dopma
Ne | HammeHnoBaHue pazjena Coneprkanue paszjena TEKYILETOo
KOHTPOJIS
1 2 3 4
1. Pusnyeckue OCHOBEI U Bupl kBaHTOBBIX TIepexoa0B. KoadduiineHTs |AHKETHPOBaHUE,
0COOCHHOCTH KBaHTOBBIX |JWHINTEWHA. IHBEepCHAss HACEIEHHOCTD. oIpoc,
npuOopoB [[lupuHa crieKTpaIbHOMN JIMHUU. MPAKTUYECKUE
BsaumopeiicTBue Oeryniux BOJIH ¢ aKTUBHON  |3a/1aHuUs

cpenoil. 3akoH byrepa. YcnoBus ycuieHus u
reHepalnu KojeOaHuil B KBAHTOBBIX CUCTEMaX.
W3ny4arenbHas peKOMOMHAIUS Map 3JIEKTPOH-
JBIPKa B CBETOJMOIAX. 3aTyXaHHe
JIOMUHecUeHIMH. be3pisnydarenbHas
pexoMOHMHaIMs B 00bEME MaTepuana.
KoHkypeHnusa Mexay u3iaydaTesbHON 1
0e3bI3IIydaTebHON peKOMOHaIUEH.




OG6nacTy MpUMEHEHUS
[TOJTYTIPOBOTHUKOBBIX
ma3epos.

YCUJIEHUS U €ro cBsa3b ¢ napamerpamu JIJI.
KBantoBasgs >Q¢exkTuBHOCT U K.IL.J. Ja3epa.
Barr-amnepHas XxapakTepUCTHKA U €€ OIIMCAHUE.
[Tpumenenwne nazepos B mpuHTepax 1 CD-ROM.
Jlazepsl
anmnaparype.

B MEIUIIMHCKOM JIUarHOCTHYECKOMH

. Ontnueckue pesonatopel  |Ontudeckue pezoHaTopsl (OP). Ctpykrypsl  |AHKETHpOBaHHE,

U CEJIEKIUS MOJ anekTpudeckux nojei. Cxemor OP. ormpoc,
Pe3onaropsl Tuna ®@adpu-Ilepo. IlnotHocts IIPAaKTUYECKHE
ONTUYECKUX MOJ B OJHOMEPHOM PE30HATOpE. |3aJaHus
l'ayccoBel myuku. ['eomeTpo-ontuieckoe
paccMOTpEHHE YCTOMUYMBBIX PE30HATOPOB U
HEYCTONYMBBIX pe30HaTopoB. HTErpaiibHOE
ypaBHEHHE OTKPHITOro pe3oHaropa. Cenexuus
IIPOJOJIbHBIX U MONEPEYHBIX MO/,

Tumb! u pexxumsl padboTsl [TeopeTnueckue OCHOBBI. Tpéx- 1 AHKETHUpPOBAHUE,

J1a3epoB YETBIPEXYPOBHEBBIE  Ja3epbl. HenuHenHOCTH orpoc,

nmazepoB. OnTtumanbHas oOpaTHas — CBA3b. IPaKTHYECKHE
XapaktepucTuku U napamerpsl. KorepeHnTHeie u 3a7aHus
HEKOrepeHTHbIE  M3iydarenu. MmmnynabcHble
pexumbl. CUHXpOHM3aUMsS MoA. Momymsmusy
MOOPOTHOCTH.

. OnTo3neKkTpoHuKa, OTtBeThl Ha
TIpEMCTEL N3YICHHS [11kaa 21eKTPOMAarHUTHBIX KOJeOaHuii 1 KOHTPOJIEHBIC
OHTOS/ICKTPOHHKIL, 0011aCTh B Hell, KOTOPYIO MCIIONIb3YET BOTPOCBHI 1
Ocnogbr OTTOZJIEKTPOHHKA. DNEKTPOHBI U HOTOHBI Kak | aHIA.
ONTOSICKTPOHHUKH. HocuTeny nHdopmaryu. [IpuHIUIIE!

OIITO3JIEKTPOHHOTO MTPE0Opa30BaHUSI.
Kiaccudukaiysi HKCTOUHUKOB CBETA U
TpeOOBaHUs K HUM B ONTORJIEKTPOHHUKE.

. [PU3nYecKre OCHOBBI U Du3nyecKkue OCHOBBI M NPUHLMII JeicTBUS |OTBETHI HA
[IPUHIIUAT 1eHCTBHS MHXEKIMOHHBIX HUCTOYHUKOB CBeTa. |KOHTPOJIbHbBIE
[1OJIyIIPOBOIHUKOBBIX CriekTpanbHble XapaKTePUCTHKU CU/J. |Bompocsl u
CBETOM3ITyJaronux 110 0B BonsTamnepusie  xapakrtepuctukun  CUJl. |3amaHus.

Ccun. Konctpykunn CUJI w  ux auarpamMmbl
HarpaBieHHOCTH. [Ipumenenne CHUJ[ B
yCTpoiicTBax 0TOOpakeHHsI 3HAKO-OyKBEHHOM
nHpopmanuu. CBETONUOAHBIE MOMYIH IS
[paboThl C BOJIOKOHHO-ONTUYECKUMH JIMHUSAMHU
CBSI3U.

. [Pu3nuecKre OCHOBBI VYcnoBust reHepauuu jazepHbiM auoaom (JII)Oteets! Ha
paboTHI KOI€pEHTHOTO U3JIy4CHUS, YCJI0BHC KOHTPOJIbHBIC
[TOTyTIPOBOTHUKOBBIX MHBEPCUOHHOM HaceneHHOCcTH. Ko3dduuuent|BOIPOCH 1
nma3epHbIX 1uoa0B (JII). 3a/1aHMUsl.




®opmMma

Ne|HaumenoBanwue pazgena |Coxpep:xkaHue paszaena TEKYIIETO
KOHTPOJIS

1 2 3 4

7. (DOTONPUEMHHUKH, dusnueckue OCHOBBI pabotb] OTBETH HA
[IPUHLIUI pabOTHI ¢doronpuemnankoB. Kiaccudukanus (HOTOHHBIX|KOHTPOJIbHBIE
(poTonpreMHUKOB. NeTeKTOpoB. BonbTammnepHble XapakTepUCTUKU|BOIIPOCHI U
Knaccuduxarms (hoTOpE3UCTOPOB. ®DOTOBOJIBPTANYECKHE(32/1aHNUS.
(poTonprueMHUKOB, MPUEMHUKU U TpeoOpa3oBaTesid COJIHEYHON
HICII0JIb3yEMBIX B SHEpPTUH. Tunossie CTPYKTYpBI
DITORJIEKTPOHUKE. OBICTPOACHCTBYIOLINX pin dboToaroa0B.

CrnektpanbHble XapaKTePUCTHKY|
(hOTONIPHUEMHHKOB.

8. DnTuyeckue cpebl. Ontuueckue cpefibl. DJIEMEHThl BOJIOKOHHOU U OTtBeThI
DIIEMEHTBI BOJIOKOHHOM U |MHTErPaIbHOM ONTUKU. DU3HYECKHEe OCHOBBI  |HA KOHTPOJIbHBIE
MHTETPaJIbHOU ONTUKH. MIPOXOXKACHUS U3JIy4YEHUs Yepe3 BOJIOKOHHBIN  [BOIIPOCHI U
KOHCTpYKIIMU ¥ THIIBI CBETOBOJ. THUIBI U KOHCTPYKLIMU CBETOBOJIOB, (3aJaHHS.
BOJIOKOHHBIX CBETOBOJIOB. |XapaKTepPUCTHKH UX TIOTEPb, BXOIHAS H Hanucanue

yuclioBas aneprypa. [IpoxoxaeHue n3aydeHus pedepara.
gyepe3 CBETOBOIBI C TPATUEHTHBIMU TPOPHIIIMH
nokasareJs npenomienus. [lepenaua

HEeperyspHOU U peryaspHoi uHbopMauu

4yepe3 KT'yThl CBETOBOJIOB. DJIEMEHTHI

KOHCTPYKUUN BOJIOKOHHO-ONITUYECKOTO KaOers.
[Ipumenenue ceroBooB B BOJIC, menuiune

u oOpaboTke nHpopmaiuu. CBETOBOAHBIC

Mobl. OlieHKa yuciia MoJi. Y CIIOBUE JUIs

OJIHOMOJIOBOT'O CBETOBOJA.

9. |MHTerpanbHas ONTHKA WuTerpanbHas onTuka GyHKIHNOHAIbHbBIE U OTBeTHI Ha
(pyHKIIMOHAJIbHBIE U MPUKJIaHbIe aCeKThl. TUIIBI TUAIEKTPUUECKUX KOHTPOJIbHbBIE
[IPUKJIAJHbIE ACTIEKTHI. MHUKpPOBOJIHOBOZOB. OCOOEHHOCTh BOIPOCHI U
DrnemenTHas 6a3za pacrpocTpaHeHUs U3ITYyICHUS B 3alaHMsl.

MHTErpajgbHON ONTHKH,
POJIACTH UCTIOIB30BAHUS U
[[peuMyIlIecTBa
MUHTETPAIBHOU ONTUKH.

AUDJICKTPUICCKOM MHUKPOBOJIHOBOC




®opmMma

Ne| HanmenoBanue pasaena |Conep:kanue paszena TEKYIIETO
KOHTPOJIS

1 2 3 4

100nTpoHsI, ux DneMEHTapHBIA ONTPOH KaK CTPYKTYPHBIN OtBeTsl Ha
Kiaccudukanys, CBOUCTBA |3JIEMEHT MUKPO- U ONITOIEKTPOHUKH. KOHTPOJIbHBIE
p oOnacty npuMeHeHus.  |CxeMHble KOHQUIypaluy 3J1eMEHTapHbIX BOIIPOCHI U

onTpoHOB. ONTPOH € MPSIMOM ONTUYECKOU 3aaHus.
cBs3b10. [IpuMeHeHne onTpoHOB B LIU(PPOBBIX U
AQHAJIOTOBBIX CXEMaX, YCTPOHCTBAX

KOMMYTaluy, aemudparopax,

peoOpa3oBaTessiX KOJIOB.

11 OCHOBBI MOJYJISILIMY ONITUYECKUX CUTHANIOB,  |(OTBETHI HA
(Du3ueCKHe OCHOBEI (u3n4ecKre OCHOBBI JIEKTPOONTHYECKOTO KOHTpPOJIbHbBIE
MOZYJLALHH CBCTA, s dexTa. DIEKTPOONTHUECKHE MOYIATOPHI U [BOTIPOCHI U
CHIOCOOB! OCYIeCTRNEHUA NepeKIoYaTeny curnanoB. dusznueckue 3aJJaHMUs.
MOIYJIALII OITHACCKOTO | popp IOCTPOEHHS M KOHCTPYKIIHH
FISTYHCHIA B aKyCTOONTUYECKUX MOIYIATOPOB. Puznueckue
PHITOSICKTPOHHKE. OCHOBBI IIOCTPOEHMSI AKyCTOONITUYECKUX

MEPEKITI0YaTEeNICd ONTHYECKUX CUTHAJIOB.
Marunutoontuueckue 3pQPeKTsl U TPUHIUIIBI
[IOCTPOEHUSI MOAYJISITOPOB U NIEpEKIItoUaTeIen
CBeTa.

12Marepuansl IOJI0KEK Matepuassl, UCTIOIb3YyEMBbIE JIJIS IIOJUI0KEK OTBeTHI HA
MHTETPATbHO-ONTHYECKUX |MHTErPAIbHO-ONTUYECKUX cXeM. | MOpUAHBIN U [KOHTPOJIEHBIC
cxeM. TexHonorus MOHOJIUTHBIN nToaxoA. KpucramioxuMuyeckoe [BOMPOCH U
M3TOTOBJICHUS OIMCaHUE CTPOEHMSI CTeKOI. Bo3MoxHOCTH 3alaHusl.
MHTETPATbHO-ONTHYECKUX |MCIIOJIb30BaHMsI CTEKOJI B KauecTBe MOuIokeK  |Hamucanue
BOJIHOBOJIOB U ONTHYECKUX UHTErpalbHbIX cXeM. Huobatu  pedepara.
BOJIHOBOJIHBIX CTPYKTYp Ha|TaHTAJIAT JIUTUSA M UX IPUMECHEHHE B
[TOBEPXHOCTH TOJIOKEK. |MHTETPAIBHON ONTHKE M ONTOIIEKTPOHUKE.

TexHonorus N3roTOBIEHUS MIAHAPHBIX
HMHTErpajbHO-ONTUYECKUX BOJTHOBO/IOB Ha
MTOBEPXHOCTHU MOJJIOKKH.

13Metobl H3rOTOBICHUS MeTobl U3rOTOBIEHUS TJIAHAPHBIX OTBeTHI Ha
WHTErpajibHO-ONTUYECKUX |MHTETPAIIbHO-ONTUYECKUX BOJIHOBOJIOB B KOHTPOJIbHbBIE
BOJIHOBOJIOB U noanoxkax. dusnueckre OCHOBbI BOIIPOCHI U
BOJTHOBOJHBIX CTPYKTYpP B |M3TOTOBJIEHMSI ONTHUYECKUX BOJHOBOJIOB 3alaHusl.

[HOAJIOXKKax.

METOJIOM TBEPAOTENbHON AU PYy3HH.
du3nIecKrue OCHOBBI U3TOTOBJICHHUS
ONITUYECKUX BOJTHOBOJOB METOJIOM HOHHOTO
oOMeHa.




®opmMma

Ne|HanmenoBanue pasaena |Conep:kanue paszena TEKYILEro
KOHTPOJIA
1 2 3 4
14 N3srorosnenue MHTETPaJIbHO-ONTHYECKUX |OTBETHI HA
N3roToRICHNE 3JIEMEHTOB METOJOM 3JIEKTPOCTUMYIUPOBAHHON |[KOHTPOJIbHBIE
MU un  HUOHOB.  Dusmyecku HOBBI |BOIIPOCHI U
MHTETrpaIbHO-ONTUYECKUX palt OHO SMHCCKHC — OCHO orpoc
co31aHus BOJIHOBOJIOB METO/IOM |3aJaHusl.
3JIEMEHTOB METOAOM .
_|2JIEKTPOCTUMYJIMPOBAHHONM MHIPAlMd HOHOB.
NEKTPOCTUMYJIMPOBAHHON
WHTerpanbHble  MHUKPOJIMH3BI M MaTpULBI
MUTpalliy HOHOB. o
MHUKPOJIMH3, UX CBOWCTBA, METO/IbI U3TOTOBJICHUS
U IPUMEHEHUE.
2.3.2 3aHATHS CeMHHAPCKOIr0 THIA.
®opma
Ne| HammenoBanue pa3nena | TemMaTuka IpakTUYECKUX 3aHITHI (CEMUHAPOB) TEKYILETO
KOHTPOJIA
1 2 3 4
1./ Tunsl u pexumsl paboTsl |KorepeHTHbIE U HEKOT€PEHTHBIE U3JIydaTeNnu. |AHKETHPOBAHUE,
J1a3epoB HNmnynbcHble pesxuMbl. CHHXPOHU3ALMS MOJ.  |OIpOC,
IPAKTUYECKHE
3a1aHUSA
2./ ®du3nuecKue OCHOBBI U @duznyeckrue OCHOBBI M MPUHIUN JeHCTBUS  |OTBETHI Ha
[IPUHLUI IEHCTBUSA MHKEKIMOHHBIX HUCTOYHUKOB CBETA.  |KOHTPOJLHBIE
[10JTyIIPOBOJHHUKOBBIX TpeboBanus K MaTepuanam IS |BOmpOCH u
CBETOU3JIy4YalOUIMX JUOJO0B |CBETOM3Iy4YaromnX JuonoB. CreKkTpaibHble 3aaHuA;
CHUn). XapaKTEPUCTHKH, KOHCTPYKLIUU M | onTpoBHBIE
Juarpammsl HanpasiieHHoctH CH/L
paboThI;
IIPAKTHYECKHE
3a/laHus;
TECTUPOBAHUE.
3.0u3nvecKre 0OCHOBBI [TpuHumn paboThl, ycioBUE MHBEPCUOHHOW  |OTBETHI Ha
paboThI HACeJIEHHOCTH, KOAY(PPUIIMEHT YyCUJICHUS, KOHTPOJILHBIE
[10JTyIIPOBOTHUKOBBIX KBaHTOBas 3¢ (HEeKTUBHOCTH, KILI.,  [BOIPOCH H
nazepHbIx auoaoB (JIZI). |BarrammepnHas xapaktepuctuka. POC wu 3a7AHM;
OO0iacTy IpUMEHEHUS PbOnazeprl. IlpumeHneHnue nazepoB B KOHTPOJIBHBIE
[10JTYIIPOBOTHUKOBBIX IIPUHTEPAX U ONTUYECKUX AucKax. Jlazeprl B paBoTh;
ITa3€pOB. MEIUIIUHCKOMN u JIMarHOCTUYECKOMN ’
MIPaKTUYECKHE
anmnaparype.
3a/1aHUS;

TECTUPOBAHUC.




cxeM. TexHonorus
N3TOTOBJICHUS

DotonpuemMHuky, npuHIun Pusnueckne OCHOBBI palboThI @II.|OTtBeTsI Ha
pa6otel horonpruemunkos. [Knaccupurauus — HOTOHHBIX  HETEKTOPOB.|KOHTPOIbHBIC
Knaccugpukarus doTopesuctopsl. PoToanoibl. BosbrammnepHbie BOIIPOCHI i
(DOTONPHEMHHKOB, XapaKTEePUCTUKHU ®I1. CnekrtpanbHbie S

. 2

VCIIOIBE3VEMBIX B XapaKTePUCTHKHU (hOTONPHEMHHKOB.

CHOJIB3YE N KOHTPOJIbHBIS

OIITOREKTPOHHKE. doTOBONBTANYECKHUE MPUEMHUKHI u 5

npeobpaszoBarenn COJTHEYHOM suepruy. |[PA0OTEL
Pindoroamnossr. JlaBuHHBIC dboToauoapl. |IPAKTHIECKIC
[Tpuniun aeiictus u ycrpoicto ¢oro-I113C.  |3apanus;
TECTUPOBAHUE.
[Tpuntun paboTel cBeTOBO10B. OCHOBHBIE OTBeThI Ha
XapaKTEPUCTUKH CBETOBOJIOB. MeXaHU3M KOHTPOJILHBIE
Onruueckue Cpelpbl.
. |oOpazoBanus Moa. MHOTOMOJIOBBIEC U BOIIPOCHL "
DJIeMEHThI BOJIOKOHHOHN 1
N OJHOMOJIOBBIC CBETOBOJIEI. I3roToBICHHE 3aTAHIS:
MHTETPAILHOM  OMTHKH. | 1 yecknx KBapIICBBIX BOJIOKOH. [IpuMeHeHus ’
Koncrpykuun u  TUIb ) KOHTPOJIbHBIC
CBETOBOJIOB: dH/IOCKOIIBI, TATYUKH (PU3HUCSCKUX )
BOJIOKOHHBIX CBETOBOJIOB. paboTHI;
BEJIMYHH.
MPAKTUICCKHE
3a7aHus;
TECTHPOBAHUE.

.| Dusnueckue OCHOBBI |OCHOBBI MOJYJISIIUA ONTUYECKUX CUTHAIOB, OTBETHI Ha
MOAYJIIIHUN CB€Ta, (1)I/ISI/IIIGCKI/IG OCHOBBI SJICKTPOOIITHUYCCKOI'O KOHTPOJIbHBIC
Croco0bl  OCyIIeCTBICHHS 9 hEKTa. DNEKTPOONTHICCKIES MOAYISATOPBL H  |Bompock i
MOTYJISIIIAH MIEPEKITF0YATEITH CHUTHAJIOB. Brimonnenue 3a[aHuA;
ONTHYECKOTO U3JTyYCHHs B |MATEMATHYECKUX  ONEPAlii € MOMOMIBIO om0 mpmpre
OTITORJICKTPOHHKE. MOJIYJIATOPOB ONITUYECKUX CUTHAJIOB. pPaBOTHE;

MPaKTUYECKHE
3a1aHus,
TECTUPOBaHUE.

.[Marepuaibl moaI0KeK TexHoIOTHST ~ OCAXKICHHS  MeTa/uIMYecKuX,|IToaroroska

UHTETPATbHO-ONTHYECKUX |IUIIEKTPUYECKUX M TOJIYIPOBOJHUKOBBIX |IOKJIA/IOB H

IJICHOK. TepMI/I‘{CCKOe BAKYYMHOC HAHCCCHHC
JAUDJICKTPUICCKUX TIJICHOK.

BBICTYIIJICHUEC I10
TEMC

UHTErPAIbHO-ONTUYECKUX (MIOHHO-TUIa3MEHHBIE ~ METOMBI ocaxkJeHus | M3y1acMoro
BOJIHOBOJOB H [LICHOK, MOJHAsl, TPUOAHAs, BBICOKOUYACTOTHAs [Pa3Aciia.
BOJIHOBOJIHBIX CTPYKTYP  CXEMBI. PeakTuBHOE HAHECEHUE
Ha MMOBEPXHOCTH MUAJIEKTPUUECKUX TUICHOK. OMUTAKCHs, BHUIBI
TMOJIJTOMKEK. PIIUTAKCUM, METOJIBI IPOBEICHUS IMUTAKCUU.
MeTobI U3TOTOBJICHUS duznveckue OCHOBBI n3rorosiieHus | Iloaroroska
MHTCTPAJIbHO-OIITUYCCKUX |OIITHUYCCKUX BOJIHOBOJOB METOOOM | TOKJIaZI0B bil
BOJTHOBOJIOB U TBEPAOTEIBHOMN i y3um. Pu3nYECKUE BBICTYILUICHUE TTO
BOJTHOBOJHBIX CTPYKTYp B [OCHOBBI H3TOTOBJICHHUSI ONITHYECKHX BOJIHOBOJOB|TEME
[0 IIOKKAX. METOJI0OM HOHHOTO OOMEHa. HA3y4aeMOro
MMnnantanus HOHOB, YMEHBILIEHUE |pa3/ena.
KOHLIEHTPAlUX  HOCHUTENEN  DJIEKTPUUYECKOTO
TOKa B  IIOJYNPOBOJHHUKAX,  BOJHOBOIBI,

MMOJIY4a€MBIC JJICKTPOONTUICCKUM Bq)(pCKTOM.




HN3roroBieHue

HHTErpajIbHO-OIITUYCCKHUX

du3nuecKkue OCHOBBI CO3/1aHUS BOJTHOBOJIOB
METO/IOM 3JIEKTPOCTUMYIUPOBAHHON MUTpaINN
1noHOB. CriocoObI MPOBECHHUS MUTPAIIHA HOHOB
C BTEKJIaX IOJ] IeHICTBUEM AIICKTPUUECKOTO

IToaroroska
JIOKJIaJI0B H
BBICTYIICHUE T10
TEME

AJIEMEHTOB  METOJOM
EKTPOCTHMY HpOBarHoi MO I/IHTerpaJILHHVe MHUKPOJIMH3bI U MaTpuLpl (A3YydaEMOTO
MUIPAIHH HOHOB. MHKPOJIMH3, UX CBOWCTBA, METO/IbI paszcina.
M3TOTOBJICHUS U IPUMEHEHHE.
2.3.3 JlaGopaTopHbIe 3aHATHS.
dopma
Ne HanmenoBanue 1abopaTopHbIX paboT TEKYIIETro
KOHTPOJIA
3 4
HccenenoBanue UMIyJIbCHOTO PeXUMa Jiazepa OtuéTt o
BBIIIOJIHCHHOM
pabore
HccnenoBanue HEMPEepbIBHOTO peXUMa Jazepa OtuéTt 1o
BBIIIOJIHCHHOM
pabore
H3ydeHue pexxuma MOIYIALUN JOOPOTHOCTH Jia3epa OtuéTt 1o
BBIIIOJIHCHHOH
pabore
UccnegoBanue TEeMIIepaTypHOU 3aBUCHMOCTH JJIWHBI  BOJHBI|OTUYET 11O
MOJIyIIPOBOJJHUKOBOT'O U3Ty4yaTes BBIIIOJIHCHHOH
pabore
HccnenoBanue xapakTepUCTUK MOJTYIPOBOJHUKOBBIX U3Ty4daTelICH. OTtuér mo
BBIIIOJIHEHHOM

paboTte, OTBETHI
Ha KOHTPOJIbHBIC
BOTIPOCHI U
3aJJaHHsI

DoTOdNEKTPHUECKHE TIPEOOPa30BATEIIH.

OTtuét no
BBITIOTHEHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHbBIE
BOIIPOCHI U
3aJIaHus

SJ'ICKTPOOHTI/I"ICCKI/IC MOAYJIATOPHI.

OTuét no
BBITTOJTHEHHOM
paboTte, OTBETHI
Ha KOHTPOJIbHbIE
BOIIPOCHI U
3aJIaHus




AKYCTOONTHYECKHE MOAYJISTOPHI.

Otuét no
BBITTOJITHCHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI U
3aJaHUs

OCHOBBI OIITUYECKUX H3MepeHHI>'I OJIEMCHTOB MHTCTPAJIbHBIX MUKPOCXEM
u I/IHTeraHBHOﬁ OIITHUKH.

OTuét no
BBIITOJITHCHHOM
paboTte, OTBETHI
Ha KOHTPOJIbHbBIE
BOIIPOCHI U
3aJJaHus

10.

TepMI/I‘leCKOC BAaKYYMHOC€ HAHCCCHNEC MCTAIJIIMYCCKUX ITJICHOK.

OTuét no
BBITTOJITHCHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHBIE
BOITPOCHI U
3aJaHUs

11.

W3ydenne ocHOB (oToIuTOrpaduu.

OTuét no
BBITIOTHEHHOM
paboTte, OTBETHI
Ha KOHTPOJIbHbBIE
BOIIPOCHI U
3aJJaHus

12.

H3rorosienue IUTaHAPHBIX I'PaJAUCHTHBIX BOJIHOBOAOB B CTCKJIAX
METOJ0M MOHHOI'O oOMeHa u3 paciiaBa COJIu.

OTuét no
BBITTIOTHEHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHbIE
BOIIPOCHI U
3aJIaHus

13.

H3zroroBnenue KaHaJIbHBIX BOJIHOBOJ0OB
BHCKTpOCTHMYHHpOBaHHOﬁ MHUI'pallu UOHOB U3 pacCIljiaBa COJIH.

METOJA0OM

OTuét no
BBITTOJTHEHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHbBIE
BOIIPOCHI U
3aJIaHus

14.

H3roroBiieHre U UCCIeI0BaHNE 30HHBIX MIACTHHOK q)pCHCJ'ISI.

OTuét no
BBITTOJTHEHHOM
paboTe, OTBETHI
Ha KOHTPOJIbHBIE
BOIIPOCHI U
3aJJaHUs




15. | M3roToBieHue U UcClieJOBaHUE MAaTPULl MUKPOJIUH3. OTtuér no

BBITTOJIHEHHOMN
paboTe, OTBETHI
Ha KOHTPOJIbHbIE
BOIIPOCHI U
3a/laHus

3ammra nmaboparopHo pabotsl (JIP), Bemonnenue kypcooro npoekta (KII), kypcoBoit
pabotel (KP), pacuerHo-rpaduueckoro 3amanmst (PI'3), manmcanme pedepara (P), scce (D),
koiokBuyM (K), rectuposanue (T) u T.1.

2.3.4 IlpumepHasi TeMaTHKa KYpPcoBbIX padoT (nmpoexkToB) KypcoBsie paboTsl He

3aIlJIaHUPOBAHBI.

2.4 TlepeyeHb y4eOHO-METOHYECKOr0 o0ecnedeHusl IJIsl CAMOCTOSATeIbHOI
padoThl 00y4aOIIUXCH N0 AUCHUILIMHE (MOAYJII0)

HepequL y‘le6HO-M€TO,Z[I/I‘IeCKOFO obecrieyeHus AUCHUITIIMHBI

Ne Bun CPC I10 BBIIIOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1 | Ilpopabotka yue6Horo [MruatoB A.H. OnrosnexTpoHHbIE IPUOOPHI U yCTpOHCTBa: Yueb.
(TeopeTnueckoro)  |mocodue. — M.: Dko-Tpenns, 2006. — 272 c.
MaTepraia lanyukuit B.B. OnrosnekTpoHHbIE M KBAaHTOBBIE NMPUOOPHI B

TEJIEKOMMYHHUKAIIMOHHBIX CHCTEMax : MPaKTHKyM / [aynkwuid,
Banepuii BuxtopoBuu, CrporanoBa, Enena BanepbeBHa,
Skosenko, Hukonait Aunpeesuy ; B. B. I'anyukuii, E. B.
CrporanoBa, H. A. flkoBenko ; M-Bo oOpa3zoBanus u Hayku Poc.
®enepanuu, Kybanckuit roc. yH-T. - Kpacnonap : [Ky6anckuii
rocyzaapcTBeHHbIN yHuBepceutet], 2013. - 135 c. : un. bubauorp.:
c. 134. - ISBN 9785820909948.

WrnatoB A.H. OnTosnektpoHuka u HaHo(poToHMKa. - CII0.:
Jlans, 2011. - e.lanbook.com/books/element.php?pll_id=684

OnTORIeKTPOHHUKA. 4. 1: dusnyeckue OCHOBBI
MOJIYTIPOBOTHUKOBOI OITORJIEKTPOHUKH. KorepenTtHas
onroanekrponuka / O. H. Epmakos, A. H. [Muxtun, 10. IO.
[Tpotacos, C. A. Tapacos ; nox o6mut. pea. 1. b. denoposa. - M.
: Anyc-K, 2010. - 699 c.

Onrosnextponuka. Y. 2: Onrponuka / O. H. Epmakos ; A. H.
[Muxtun, FO. FO. IIpotacos, C. A. Tapacos ; mox obur. pexn. U. b.
®enoposa. - M. : fnyc-K, 2011. - 611 c.




2 IToxaroroska k
MPAKTUYCCKUM 3aHATHIM

UrnaroB A.H. OnTosnexkTpoHHbIe TPUOOPHI U ycTpolicTBa: Yuel.
nocobue. — M.: Dko-Tpenns, 2006. — 272 c.

lanmynkuii B.B. OnTosnekTpoHHbIE W KBAaHTOBBIC MPHUOOPHI B
TEJICeKOMMYHUKALMOHHBIX CUCTeMax : MpakTukyMm / ["amyukwuii,
Banepuit BuktopoBuu, CrtporanoBa, Enena BanepbeBHa,
Skosenko, Hukomnait Aunpeesuy ; B. B. lN'anyukuii, E. B.

Crporanosa, H. A. SlkoBeHko ; M-Bo oOpa3oBanus u Hayku Poc.
®denepanuu, Kybanckuii roc. yH-T. - KpacHogap : [Kybanckmii
rocyaapcTBeHHbI yHuBepcutet], 2013. - 135 ¢. : un. bubmumorp.:
c. 134. - ISBN 9785820909948.

HUrnator A.H. Ontosnekrponnka u Hanodoronuka. - CIIO.:
Jlanb, 2011. - e.lanbook.com/books/element.php?pll_id=684
Hukutun B. A. DnexktpocTumynupoBaHHasi MUTpaAlLlds MOHOB B

uHTerpanbHoi ontuke / B. A. Hukutun, H. A. SIkoBenko. 3-¢ uz .
non. — Kpacnonap: Kybanckuii roc. yH-1, 2013. 245 c.

Konemo JI. A. TexHomnoruss U KOHCTPYKLUHUHU MHKPOCXEM,
MHKPOIIPOIIECCOPOB U MUKPOCOOPOK: YueOHOe rmocobue. 2-¢ U3 .,
ucnp. u gon. — CII6.: JIans, 2008. — 400 c.

du3nyecKre TEXHOJIOTHH HHTETPAIbHON ONITHKU: JIA0OPATOPHBIH

npaktukym / B. A. Huxkutun, H. A. SIkoBenko, A. C. JleBueHko
Kpacnonap, 2013. — 134 c.

3 [ToxaroroBska K
BBITTOJIHEHUIO
J1a00paTOPHBIX padOT

Urnato A.H. OnrosnexkTpoHHbIe TPUOOPHI U yCTPOICTBA: YUeo.
nocobue. — M.: Dko-Tpenns, 2006. — 272 c.

lanyukuii B.B. OnrosnekTpoHHbIE M KBAaHTOBBIE MPHUOOPHI B
TEJICeKOMMYHUKALIMOHHBIX cHUCTeMax: mnpakTtukyMm / [amynkui,
Banepuii Bukroposuu, CrtporanoBa, Enena BanepreBHa,
Skosenko, Hukomait Aunpeesuy; B. B. I'anyuxuii, E. B.

Crporanosa, H. A. SlkoBenko; M-Bo oOpa3oBanusi u Hayku Poc.
®enepanuu, Kybanckuit roc. yH-T. - KpacHonap: [KyGanckuit
rocyaapcTBeHHbI yHuBepcutet], 2013. - 135 c.: uin. bubnuorp.:
c. 134. - ISBN 9785820909948.

HrnatoB A.H. OnrosnextpoHuka u HaHogoroHuka. - CIIG.:
Jlanb, 2011. - e.lanbook.com/books/element.php?pll_id=684

Huxutna B. A. DnekTpocTUMyJIMpOBaHHAs MUTpalUsi HOHOB B
uHTerpanbHoi ontke / B. A. Hukutun, H. A. SIkoBeHko. 3-e u3.
non. — Kpacnonap: Kybanckuii roc. yu-1, 2013. 245 c.

Konenos JI. A. TexHomoruss M KOHCTPYKLIHUH MHKPOCXEM,
MHUKPOIPOIIECCOPOB U MUKPOCOOPOK: YuebHOe nocobue. 2-e u3n.,
ucnp. u aon. — CII6.: Jlans, 2008. — 400 c.
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Y4yeOHO-MEeTOANYECKHE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYYalOIMUXCS M3 YHUCia
WHBAJIUJIOB U JIUI[ C OTPAaHUYCHHBIMH BO3MOXXHOCTSMHU 3710poBbsi (OB3) mpemocTaBisioTcst B
dbopMax, aTanTHPOBAHHBIX K OTPAHUYCHHSIM HX 37J0POBBS M BOCIIPHUATHS UH(pOpMAaIIHu:

I[J'ISI JIAI C HApYIICHUSAMU 3PCHUS:



— B me4yaTHOW ¢opMe YBETUYCHHBIM MIpUPTOM, — B (JOpME IIEKTPOHHOTO JOKYMEHTA,

J1Jis U1 ¢ HApYIICHUSIMH CITyXa:

— B IIeYaTHOH (opme,

— B (hopMe IEKTPOHHOTO JJOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B mevyaTHou (opme,

— B QopMe IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeueHh MOXET OBITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA
oOyyJaronuxcs.

3. Oo0pa3oBaTejibHbIE TEXHOJIOTHH.
Jist ipoBeieHusl ICKIMOHHBIX U TIPAKTUYECKUX 3aHATUH HCIIONB3YIOTCS MYJIbTHMEIHITHbIC
CPEICTBAa BOCIPOU3BEACHHUS  AKTUBHOTO  COACPKHMOTO (KOMITBIOTEPHI,
MIPOEKTOPHI, HHTEPAKTUBHBIC MTPE3CHTAINH, TPEHUPOBOYHBIE TECTBI, MOJICTTUPOBAHUE
paboThI ONTORIEKTPOHHBIX YCTPOMCTB), MO3BOJISIONINE BOCIIPUHIUMATE OCOOCHHOCTH
u3ydaemoi npodeccum.

Cemectp Bun 3anstus OO0pa3oBarenbHbIC TEXHOJIOTUH KoanuectBo
JacoB
Jlexnun WNHTtepakTuBHAs €KUM C MYJIbTUMEAUITHON 48
7 CHCTEMOM.

[IpakTHueckue WuauBuayanbHOE BBIOJIHEHNE 16
paboThI MPAKTUYECKUX 3a/IaHHH.
JlaGopaTopHbie NuauBuayanbHoe BBIIIOJTHEHUE 64
3aHATUA 71a00paTOPHBIX 3aaHUM.

HUmoeo: 128

Z[J'ISI Jiu € OrpaHUYCHHBIMH BO3MOXKHOCTAMHU 3J0POBbA MPEAYCMOTPCHA OPraHU3al g
KOHCy.]'H)TaI_II/Iﬁ C UCITIOJIb30BAHHEM 3JICKTpOHHOI>i IIOYTHI.

4. OueHOYHBIE CPeICTBA ISl TEKYIEro KOHTPOJISI yCIIeBAeMOCTH H

NPOMEKYTOYHOM aTTecTALMU.

4.1 ®oHJ OLIEHOYHBIX CPE/ICTB A/l MPOBEACHUS TeKYIero KOHTPOJIs.

OnepaTuBHBIN KOHTPOJIb OCYHIECTBIIAECTCS MIYTEM MPOBEACHUSI KOMIIBIOTEPHBIX OIPOCOB
CTYJCHTOB 10 OKOHYaHUH U3Y4YEeHMsI TeM yueOHOM AucuumiuHsbl. [Ipu npoBeneHnn onepaTuBHOIO
KOHTPOJISI MOTYT MCTIOJIb30BaThCsl KOHTPOJIbHBIE BOIPOCHI K pa3zeiaM:

Pasznen 1.

[IpuBenure npumepsl U 00OCHYITE TpeOOBaHHS K OCHOBHBIM IpHOOpaM M CUCTEMaM
ONTHUYECKOM CBSA3H.

BriBeniute cooTHOmEeHMs 17151 K03 PuiineHToB DHIITEeHHA CIOHTAHHBIX U BBIHYKJICHHBIX
NIEPEXO0JI0B.

BriBenute cootHomenue nist popm-dakropa nmunun: ais ['ayccoBoit u nist JlopeHieBoid.
VYkaxxuTte npuMepbl, KOrJa JUHUS U3TyYeHHs] OUCHIBAETCS UMHU.

Paccuuraiite paBHOBECHYIO HACENEHHOCTD ISl IBYXYPOBHEBOM CHCTEMBI TP KOMHATHOM
TEMIIepaType, B Cydae OAMHAKOBOM U PAa3IMYHON KPATHOCTH BBIPOK/ICHHS YPOBHEM,
pa3fenéHHbIX SHepreTuueckumu 3azopamu 10, 1 3B.



BeiBenuTe ycuneHus u reHepanuy KojaeOaHUi B KBAHTOBBIX CUCTEMAX.
MOo3KHO 111 CO3/1aTh KBAaHTOBBIM YCUJINTEND B IBYXYpOBHEBOH cucreMe? BriBenure
bopMyiTy AJIs ce4eHHsI MOTJIOLICHUSI.

Paznen 2.

Pa3zbsicnuTe, yeM BbI3BaH NEPEXO] K PE30HATOPaM OTKPBITOTO THUIA B Cliydae KojeOaHui
ONTHYECKUX YaCTOT.

BriBenute ycinoBue 11 yCTOMYMBOIO pe30HATOpa U HEYCTOMYMBOTO.

PazpdacHuTe mnpenmyiiecTBa HMX HCHOOJb30BaHWUA. Bplpaxenue misi EMKOCTHOTO
COIIPOTHUBJICHMUSL.

[Ipoananu3upyiiTe pacnpeaeieHue SHEPruud dJIEKTPOMArHUTHOTO IOJs B pe30HATOPE B
ciy4dae MpoJI0JIbHON U MTONEPEYHON MOJIBI.

PazbsacHute, yem onpeaenseTcs pacxoguMOCTh JIA3EPHOTO My4Ka B pe30HATOPE.

Pasnen 3.

PacckakuTe, 4YTO Takoe IMOJOXKHUTEIbHAS W OTpHIATeIbHAss oOpaTHas CBA3b. MXx
NPEeUMYIIECTBA U CIy4au, KOTa OHU IPUMEHSFOTCS.

BriBenute ycioBus it 6ajiaHca aMIUTATY U3Ty4eHUs B ONTHYECKOM reneparope. Kak
OHO 3aBHCHT OT THIIA PE30HATOPA: MPOXOIHOTO U OTPAKATEIBHOTO?

BreiBenute ycioBue peszoHanca s (a3, UTo MPOHMCXOMUT, €CIIM WHBEPTHpyeMast
pEe30HAHCHASI IUHUS IIHUPE PACCTOSHUS MEXTY COCSTHUMH pe30HaHCAMU?

Bo ckoiibko pa3 KBaHTOBAast MOIIIHOCTh BXO/IHBIX IITYMOB KBAHTOBOT'O YCHUJIMTEIISI HA OCHOBE
TPEXYPOBHEBOM CXEMBI IIPEBBIIIAET 3Ty BEJIMUKHY B CIIy4ae 4eTBIPEXYPOBHEBOM CXEMBI IIPU BCEX
IIPOYMX PABHBIX YCIOBUAX?

BeiBenuTe BBIpakeHWE Ui OruOarolied HMHTCHCUBHOCTHM HM3IIyYCHHS B Ciydae
CUHXPOHH3AIMH HECKOJIBKUX MOJ] OJMHAKOBOW HHTCHCHBHOCTH.

Paznen 4.

PazbscHure, yem OymeT ompenensTbcs BBIOOP JIA3€PHOTO YCUIUTENS A 3aJadyd
3HAUUTENBHOTO COKPAIICHHS ITTUTETFHOCTH UMITYJIbCa U3TYUCHHUS.

BriBeuTe BoIpaskeHUE 711 KBa3U- CHHXPOHU3MA Ha PETYISPHBIX JOMEHHBIX CTPYKTypax.

[lepeuncnure TpeOOBaHUS, TPEABIBIICMbIE K TIOTYIMPOBOIHUKOBBIM HCTOYHHKAM
U3ITy4eHUS B TEIICKOMMYHHKAITHSX.

PazpsicHuTe, WeM OOBSACHSAETCS HEOOXOAMMOCTh TPUMEHEHHUS TOJIYIPOBOTHUKO-BBIX
CTPYKTYp C KBaHTOBBIMHU SIMAMHU.

[Tepeunciute OCHOBHBIC XapaKTEPUCTUKN CBETOM3ITYUAOIIUX JTHOIOB

Kakum o0pazoM m3MeHeHue pabodeil Temmeparypbl OyaeT BIHATh Ha XapaKTEPUCTUKH
cua?

Pa3bsicHuTe  TEepMHH  «IKBHUBAJCHTHAasT  MOIIMHOCTh  TEMHOBBIX  IIYMOB» U
«OOHapyKUTeTbHasA CITOCOOHOCTR» (oTonpuéMunka. Kak

OHU B3aUMOCBSI3aHbI?

1. lkama 5>JI€KTPOMAarHUTHBIX KoOjJeOaHW © 007acTh B HEW, KOTOPYIO HCIOIb3YET
OIITORJIEKTPOHHUKA.
2. DnexTpoHBI ¥ (POTOHBI KaK HOCUTENN HH(POPMAITIH.
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[TprHIUIIBI ONITO3IEKTPOHHOTO MTPE0OPa30BAHNUS.

Knaccu¢ukarus MCTOUHHKOB CBeTa U TPeOOBAaHUS K HUM B ONTOAIEKTPOHUKE.
@u3nyecKue OCHOBBI U IPUHLUII I€HCTBUS UHKEKIIMOHHBIX HCTOUHUKOB CBETA.
KoHcTpykiuu TMIOBBIX cBeToM3Myqaomux auoaos (CHU/).

KoadduuneHnT nH)KeKIun U ero cBA3b C XapaKTEpPUCTHKAMHM MaTe€pHajoB, BXOJAIIUX B
CTPYKTYpY p-n-nepexona CU/I.

Crnekrpanbhble Xxapakrepuctuku CU/I.

Bonsramnepnsie xapakrepuctuku CHUJI. TemnepatypHbie 3aBucuMocTH u3inydenus CHU/I.
Konctpykuuu CHU/I 1 ux nuarpaMMbl HalpaBJI€HHOCTH.

[Tpumenenne CHUJI B ycTpoiicTBax 0TOOpaxeHUs: 3HaKO-0yKBEHHOH HH(OpMAIIHH.

. CBeToMoHbIE MOYIU /171s1 paOOTHI C BOJIOKOHHO-ONTUYECKHMMHU JIMHUSAMU CBSI3H.
. YcioBusi reHepanuu JiazepHblM auonoM (JIZ[) KorepeHTHOro W3iIy4eHHsl, YCIOBUE

WHBEPCUOHHOM HACEJIICHHOCTH.

Koadduuuent ycunenus u ero cBs3b ¢ napamerpamu JI/1.

KBanToBast 3(p(eKTUBHOCTH U K.II.JI. JIa3epa.

BarT-amnepHas XapakTepUCTHKA U €€ OIIUCAaHUE.

Xapakrepuctuku pezonaropa ®abpu-Ilepo.

IIpuMeHeHne J1a3epoB B NPUHTEpPAX M ONTHYECKUX IOUCKax. Jladepbl B MEOUIMHCKON
JIMarHOCTUYECKOM araparype.

®dusndeckue oCHOBBI PaboThl poTonpueMuukos (DII).

Knaccugukaius GOTOHHBIX 1€TEKTOPOB.

dotopesucropsl (OP).

®dotoauoast (O]).

Boaberamnepusie xapakrepuctuku OP.

@DoTOBOJIFTANYECKHE IPUEMHHUKH U IPEe0Opa30BaTEIN COTHEUHON SHEPTUU.

Tunosble CTPYKTYphI OBICTPOAEHCTBYIOIUX pin POTOINOIOB.

CriekTpanbHble XapaKTePUCTHUKU (POTOMPHUEMHHUKOB.

[Mpunuun pgeiictBust u  ycrpoiictBo DOTO-II3C. Ontuueckue cpenapl. DIEMEHTHI
BOJIOKOHHOW M MHTErPAJIbHON ONTHKHU.

®u3nyecKrue OCHOBBI IPOX0KICHUS U3Iy4EHUS 4epe3 BOJIOKOHHBIN CBETOBOI.

Tunbel 1 KOHCTPYKIMU CBETOBOJOB, XapaKTEPUCTHKU UX IOTEPb, BXOJHAS M YHCIOBAs
aneprypa.

[TpoxoxxaeHne M3IydyeHHUs] Yyepe3 CBETOBOJbI C I'PAaAMEHTHBIMU MPO(UISIMUA TOKa3aTes
IIPETOMIICHUSI.

CaeronponyckaHue NpsiMOro CBETOBOJA € IPSAMBIMU TOPLIAMH.

[lepenaua HeperynsipHOW U perysispHOM HH(GOpMalUU Yepe3 JKIYThl CBETOBOJIOB.
OneMeHTbl KOHCTPYKIMI BOJIOKOHHO-ONITUYECKOTO Kabersl.

OcHOBHBIE METOIbl U3TOTOBJICHHS €TUHUYHBIX CBETOBOJIOB U KI'YTOB CBETOBO/IOB.
[Tpumenenue ceeroBooB B BOJIC, Mmeauuune u 00paboTke nHGOpMaLuu.
WuTterpanbHas onTUKa GYHKIIMOHAIBHbIE U PUKIIATHBIE ACTIEKTHI.

Tunsl AMIEKTPUYECKUX MUKPOBOIHOBO/IOB.

Oco0eHHOCTh pacpOoCTpaHEHUS U3ITYUEHUS B TUAIEKTPUIECKOM MUKPOBOJIHOBO/IE.
DJIEMEHTApHBIN ONTPOH KaK CTPYKTYPHBIN AIIEMEHT MUKPO- U ONTOJIEKTPOHUKH.
CxeMHbIe KOH(UTYpALUU FTEMEHTAPHBIX ONTPOHOB.
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OnTpoH ¢ mnpsMOH ONTHYECKOH CBs3bl0. IIpuMeHeHHe ONTpPOHOB B IU(PPOBBIX U
aHAJIOTOBBIX CXEMaX, YCTPOMCTBax KOMMYyTaluH, Aemudparopax, Mpeodpa3oBaTelsax
KOJIOB.

KpucramnoxuMuueckoe OIUCAaHUE CTPOCHHsI CTEKOJ. BO3MOXHOCTM HCIOJIB30BaHUSA
CTEKOJI B KA4ECTBE MOJIOKEK ONTUYECKUX UHTEIPAIbHBIX CXEM.

KBapueBoe cTekio, €ro cBOMCTBAa U BO3MOKHOCTH ITPUMEHEHHS B UHTETPAJILHON OITHKE
40. Hwmobar u TaHTanar JUTHS W UX NPUMEHEHHE B HHTETPAIBHOM ONTHUKE W
ONTOXJIEKTPOHUKE.

TexHOoJorusT WM3rOTOBJIICHUS IUIAHAPHBIX HMHTETPAlIbHO-ONTUYECKUX BOJIHOBOJOB Ha
MIOBEPXHOCTHU IOJJIOKKH.

Tepmuueckoe BakyyMHOE HaHECEHHE IUIEHOK. [IpenMyiiecTBa 1 HEAOCTaTKU METO1A.
MoHHO-IIIa3MEHHOE HANBUICHUE TOHKUX IUIEHOK. JIMOIHAs ¥ TPUOIHAS CXEMBI.
[IpeumyiecTBa U HENOCTATKH UCIIOIB30BAHMS 3TUX CXEM.

MarsaeTpoHHOE pacHblICHHUE MIIIEHOK.

BBICOKOYaCTOTHOE U PEAKTUBHOE PACIIBUICHUE IIEHOK.

OnuTakcus. Buasl anuTakcuu u cnoco0bl NPOBEICHHS STUTAKCUU.

MeTobl U3roTOBIEHUS IUIAHAPHBIX HHTETPAIbHO-ONITHYECKUX BOJIHOBOJIOB B ITOJIOKKAX.
Puznyeckue OCHOBBI M3TOTOBJICHMS ONTUYECKUX BOJIHOBOJIOB METOJIOM TBEPAOTEIIBHOMN
mubdy3uu.

@du3nyecKkue OCHOBbBI H3TOTOBJIEHHUS] ONTUYECKUX BOJHOBOIOB METOJIOM HOHHOIO OOMEHa.
Marepuansl, NpUMEHsEMbIE IIPU H3TOTOBIECHHHM ONTHYECKMX BOJHOBOJIOB METOJ0M
TBEPIOTENBbHON MU dy3un 1 HOHHOTO 0OMeHa. CBOKCTBA MMOJTy4aeMbIX BOJIHOBOIOB.
[TosryuyeHne MHTErpaIbHO-ONTUYECKUX BOJHOBOIOB UMILJIAHTALIMEH HOHOB U UX CBOWCTBA.
52. Tlonmy4yeHne WHTErpaIbHO-ONTUYECKUX BOJHOBOJOB C IIOMOMIIBIO YMEHBIICHHUS
KOHIICHTPALIMM HOCHUTEJIEH M SJIEKTPOONTHYECKOTO dPdeKTa.

TexHonorus N3roTOBIEHUS UHTErPAIbHO-ONTUYECKUX KaHAJIBHBIX BOJTHOBOJIOB.
®doronurorpadus. [TocaenoBarenbHOCTh onepanuii B mpouecce potonutorpaduu.

Bugsl poTope3nucToB u criocodbl ux HaHeceHus1. OCHOBHBIE MapaMeTpbl HOTOPE3UCTOB.
W3rotoBineHne  HMHTETPAIBHO-ONTUYECKUX  AJIEMEHTOB  METOJIOM
ANEKTPOCTUMYJIMPOBAHHOW MUTPALlUU HOHOB.

®u3nyecKkue OCHOBBI CO3/JaHMS BOJHOBOJOB METOJOM 3JIEKTPOCTUMYJIMPOBAHHOU
MUTpalliy HOHOB

OCHOBBI MOAYISALMH ONTHUYECKUX CUTHAIOB, (PU3MYECKHUE OCHOBBI 3JIEKTPOONTHUECKOTO
apdexra.

DNEKTPOONTHUECKHUE MOIYJIATOPHI U MEPEKITI0YATENH CUTHAIOB.

BeimonHeHne MaTreMaTH4ecKUX Omepanuii ¢ IMOMOIIBI0 MOIYJIATOPOB ONTHYECKUX
CHTHAJIOB.

®dusnyeckre OCHOBBI IOCTPOCHUS M KOHCTPYKIIUU aKyCTOOIITUYECKUX MOIYIISTOPOB.
dusnueckie OCHOBEI IMOCTPOCHUSA AKYCTOOIITUYCCKUX HepeKJ’IIO‘-IaTeJ'IefI OIITHYECCKUX
CHUTHAJIOB.

Maruauroontuyeckue 3¢G@GeKTsl U OPUHLUIBI  [OCTPOCHHUS  MOIYJIATOPOB U
HepeKIIIoYaTelNei cBeTa.

CeetoBogubie MOzabl. OleHka 4Yucina MOJ. YCIOBHE IS OJHOMOJIOBOTO CBETOBOJA.
PaznuyHbIe THITBI CBETOBOOB.



4.2 ®oHA OLIECHOYHBIX CPEACTB /ISl POBeIeHUsI IPOMEKYTOYHOM aTTecCTALMH.

Hrorossrit KOHTPOJIb OCYHICCTBIACTCA B BHJAC 3aU€Ta B KOHIIC 7 ceMeCcTpa. Ha 3auerte

CTyJIGHTaM MpeAJiaraeTcs OTBETUTh Ha 4 Bompoca Mo MaTepualiaM ydeOHOW aucuuruivubl. [lo

HWTOraM OTBETA Ha 3a4éTe nmpenoaaBarciib OUCHUBACT 3HAHUA CTYJACHTA.

Bomnpocs k 3auéty no aucuurumiae «ONnTo3IeKTPOHHBIE M KBAHTOBbIE TPUOOPHI» OU3NKO-
TEXHUYECKUH (aKyIbTeT, 4 KypcC.
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OcHOBHBIE IPUOOPHI U YCTPOHCTBA CUCTEM ONTHYECKOM CBA3H.

Bupl KBaHTOBBIX IEPEXOIOB.

MHBepcHas HACENEHHOCTD.

[[InprHa CrIEKTpaIbHOMN JINHUH.

BsanmopeiicTBre Oerynux 3J1eKTpOMarHUTHBIX BOJH ¢ aKTUBHOM CPEIOii.
VYcioBus ycuiieHHsl U TeHepaluy Kojie0aHuii B KBAaHTOBBIX CHCTEMaX.
CrpyKTypa 371€KTPOMarHuTHBIX MOJIEH ONITUYECKUX PE3OHATOPOB.
OddexT HachIIIeHHUS.

CrniekTpasnbHble XapaKTEPUCTUKH ONTHYECKUX PE30HATOPOB.
MHorocnoitHbIe U AUAIEKTPHUUECKUE TOKPBITHS U HHTEP()EPEHIIMOHHBIEC (PHITBTPHI.
IlepecTpanBaeMble pe30HATOPHI.

Cenexuus NpoJOIbHBIX U MONEPEYHBIX MOJ] ONITUYECKUX PE3OHATOPOB.
Pezonaropsr Tura ®adpu-Ilepo.

I"ayccoBel myuku.

Y CTONYHBEIE PE3OHATOPHI.

HeycroitunBelie pe30HaTOPBI.

II1OTHOCTH ONTUYECKUX MOJI B OJHOMEPHOM PE30HATOPE.
Teopernueckre OCHOBBI TPEXYPOBHEBBIX JIA3€POB.

Teopernueckre OCHOBBI YETBIPEXYPOBHEBBIX J1a3€POB.

OntumanbHas oOpaTHasi CBA3b.

HmnynbcHbIEe peXKUMBI paOOTHI J1a3epOB.

XapaKTepUCTUKU U NTapaMeTphbl PEKUMOB pabOThI J1a3€pOB.

AKTHBHas ¥ NaCCUBHAsl CUHXPOHU3ALMSI MO/ TIPH U3JTYYEHUH Ja3€pOoB.
Monynauust [oOOpOTHOCTH PE30HATOPOB J1a3€POB.

IlepecTpanBaeMsl 110 JUIMHAM BOJIH Ja3epbl. MeTOABI NX HAKAYKH.
TBepaoTrenbHbIe J1azepbl. METOIBI MX HAKAYKHU.

Hrorossriit KOHTPOJIb OCYHICCTBJISACTCA B BUAC SK3aMCHA B KOHIIC 7 CeMECTpa. Ha sk3amene

CTyJIGHTaM TIpeJJiaraeTcsi OTBETHTh Ha 2 BOIpoca B OWieTe MO Marepuaiam y4eOHOM

agucuuiimHel. Ilo uToramM oTrBeTa Ha JK3aMEHE npenoaaBaTreyib OLUCHUBACT 3HAHHA CTYJACHTA.
DK3aMeH SBIISICTCS UTOIOM JAUCIHHUITIIIMHBI.

Bonpochkl k sk3ameHy 1o aucuuiuiiHe «ONTOAJIEKTPOHHBIE M KBAHTOBBIE MPUOOPHI»
OU3NKO-TEXHUYECKUH (PaKyIbTeT, 4 KypcC.
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CoBpeMeHHas ONTONEKTPOHUKA. DJIEKTPOHBI M (POTOHBI KaK HOCHTEIH HH(DOPMAITUH.
Ob6nacTu NpUMEHEHUH, IPEUMYILECTBA U OCOOCHHOCTH OMTOAIEKTPOHUKH.

[TpuHiun paboThl CBETOM3IYYAOIMX JIUOJO0B. IIpsIMO30HHBIE M HENPSIMO30HHBIC
MaTepUabl 1JIs1 ONTONIEKTPOHUKH.

[TonynpoBonHukoBsle sazepsl. IlpuHiun pa®otsl. [IponosibHble M MonepedHble MOJIBL.
VYcnoBue 00pa3oBaHMs HHBEPCUU HAceleHHOCTH. (OCHOBHBIE XapaKTepUCTUKU II/I
J1a3€poB.

30HHas nuarpamMma rerepornepexoioB. Ioabop mosynpoBOAHUKOBBIX MaTepHaIoB JUIs
reTepocTpykTyp. OCOOEHHOCTH pabOThI J1a3epOB Ha IBOMHOI reTepoCTPyKTypE.
[Mpuniun paGotbl cBeTOBOAOB. OCHOBHBIE XapaKTEPUCTHKH CBETOBOAOB. MexaHHM3M
oOpa3oBaHusi MoJ. MHOroMoJI0BbIE M OJHOMOJOBBIE CBeTOBOAbL.  IIpumMeHeHus
CBETOBOJIOB.

[Totepu B cBETOBOAAX.

CryneHuaTsle M I'paJMEHTHBIE CBETOBOJbl. MarepuanpHas nucnepcus. BHyTpumoznoas
qucnepcus. JlucrnepcuoHHbIe XapaKTEPUCTUKHU KBapILIEBBIX CBETOBO/IOB.

Knaccugpukanus  goronpueMHukoB. JlelicTBUe  M3IydyeHMs Ha p/n HEPexof.
BosnbsramnepHas xapakTepuCcTHKa HOIYIPOBOAHUKOBBIX (OTOANO0B. ["aibBaHNUECKU U
JVOTHBIN pEXXUMBI paboThl (hOTOAMOAA.

JlaBuHHBIE U pin-()OTOAMOBI.

[Tpunuun pabothl GoTOIEKTpUUECKUX NpeoldpasoBareneil. OCHOBHbIE XapaKTEPUCTHKU
KPEMHUEBBIX COJTHEUHBIX ITPeoOpa3oBaTeiei.

Axycroontuueckuif 3¢ ¢pexT. AKYyCTOONTHUECKHE MOIYJIATOPbI, Ae(ICKTOPBl U HX
IIPUMEHEHHUE.

OnexTpoonTHUYecKuil 3¢ (eKT. DIEeKTPOONTHIECKHUE MOAYIIATOPH U UX IPUMEHEHUE.
Marepuaisl, UCTIOJIb3YeMbIE JUISI TOAJI0KEK HHTETPATbHO-ONTHYECKUX cXeM. [ mOpuHbIit
Y MOHOJIUTHBIN MOJXONI.

Kpucrannoxumuieckoe OMcaHnue CTPOSHMSI CTEKOI.

TexHonoruss M3roTOBJIEHUS IUIAHAPHBIX HWHTETPATbHO-ONTUYECKMX BOJHOBOJOB Ha
MOBEPXHOCTHU MOJIOKKH.

HoHHO-TIIa3MEHHOE HalbUIEHWE TOHKUX IUIEHOK. J(MoAHAs U TPUOAHAS CXEMBI.
MarseTpoHHOE pacnblIeHUE TUIEHOK.

BBICOKOYaCTOTHOE U PEAKTUBHOE PACTIBUIEHHE TIEHOK.

TepMuueckoe BaKyyMHOE HAaHECEHHE MIIEHOK.

MeToapl N3roTOBIEHUS IUTAHAPHBIX HHTErPAIbHO-ONITUYECKUX BOJIHOBOJIOB B ITOJIOKKAX.
TexHonorust U3roTOBJIEHUS! HHTETPAIbHO-ONTHYECKUX KaHAIBHBIX BOJIHOBO/IOB.
H3zrorosnenue MHTETPAJIbHO-ONTUYECKUX JJIEMEHTOB METOJIOM
AJIEKTPOCTUMYJIMPOBAHHONW MUTpAlMi HOHOB ((pU3MUECKHE OCHOBBI, TEXHOJOTUYECKHE
IIPUEMBI).

Boj0KOHHBIE CBETOBOABI, UX CBOMCTBA M OCHOBHBIE TEXHOJOTMYECKHE METOABI WX
W3TOTOBJICHHUS.

Marepuansl, HCHOIb3yEMbIE IIPU NU3TOTOBIEHUH ONTHYECKUX BOJIOKOH.

®otonurorpadus. [TocaenoBarenbHOCTh onepanuii B mpouecce potonutorpaduu.

Buner potopesnctoB u criocods! nx HaHeceHUs1. OCHOBHBIE MapaMeTpsl (HOTOPE3NUCTOB.
BonokoHHbIe pa3BeTBUTENN ONTHUECKUX CUTHAJIOB.

HHTerpanbHO-ONTHYECKHE PA3BETBUTEIH, TUIIbI, KOHCTPYKLIUHU, CIIOCOOBI M3TOTOBJICHUSI.



29. TexHonOTHUS U3TOTOBJICHUSI U UCCIIEIOBAaHNE UHTErPATbHO-ONTHYECKUX Pa3BETBUTEIECH.
30. MeTtoabl U3roTOBJIEHUS MUKPOJIMH3 U MaTPULl MUKPOJIUH3.

O1eHOYHBIC CpEICTBA Ui WHBAIUAOB M JIMI] C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX MICUXO(DU3NICCKUX OCOOCHHOCTEH.

— Mpu HEOOXOAMMOCTH MHBAIAAM H JTUIIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMU
3JI0POBbSI IPEAOCTABISAETCS TOTIOJHUTEILHOE BPEMS ISl IOATOTOBKU OTBETA HA HK3aMEHE;

— TIpH MPOBEJICHUH TPOLEAYPHI OLICHUBAHMS PE3yJIbTATOB OOYYCHUSI HHBAINIOB
Y JIUII C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI IIPETYCMATPUBACTCSI UCTIOJIb30BaHUE
TEXHUYECKHX CpPEACTB, HEOOXOIUMBIX KM B CBS3HM C UX HHIUBHIYaJbHBIMH
0COOEHHOCTSAMU;

— mpu HEOOXOTUMOCTHU IS OOYYAIOIIMXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU
3II0POBbSI U MHBAIKJIOB TIPOIIECypa OLICHUBAHHS PE3YJIbTATOB O0YYCHHUS 110 TUCIHUILIHHE
MOJKET MTPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oreHUBaHUSI PE3yabTAaTOB OOYYCHHS MHBAIUIOB W JIMI] C OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbsI 10 JUCIHMIUIMHE (MOMYIIIO) TPEAyCMaTpUBACT MPEAOCTaBICHUE
uHpopManuu B ¢opMax, aJaNTHPOBAHHBIX K OrPAHUYCHHSM WX 370POBbsi U BOCHPUSATHS
uH(popMauu:

JUIst I ¢ HApYIICHUSIME 3PCHUS

— B TICYaTHOW QopMme YyBEIUYCHHBIM MPUGTOM, — B (opMe 3IEKTPOHHOTO
JTOKYMECHTA.

JIyist AL ¢ HapyIIeHUsIMU CIIyXa:

— B meyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B IIEYaTHOM ¢opme,

— B (opMe dIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepedyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBHUCUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

5. IlepeyeHb OCHOBHOI M 10NIOJTHUTEJILHOM Y4eOHOM JUTEepaTypbl, HEOOX0AMMOM A5
OCBOCHUS M CHUIUIMHBI (MOAYJIs1).
5.1 OcHoBHas quTeparypa:
1. Tanynkuit  B.B. OnToR/IeKTpOHHBIE U KBaHTOBble  HpUOOpBl B
TEJIEeKOMMYHUKALIMOHHBIX CUCTEMax: MpakTukyM / ['anyukuii, Banepuit
Buktoposuu, Ctporanosa, Enena BanepreBHa, SIkoBenko, Hukoinait Aunpeesny;
B. B. T'anyukuit, E. B. Crporanosa, H. A. SIkoBenko; M-Bo 00pa3oBaHusi 1 HayKH

Poc. ®enepamuu, KybGanckmit rtoc. yH-T. - Kpacnomap: [KyOanckuit
rocynapctBeHHbIi yHuBepcuteT], 2013. - 135 c. : un. - bubnuorp.: c. 134. - ISBN
9785820909948.

2. Urnaros A.H. OnTosnekrponuka u HaHodoToHuKa. - CI16.: Jlans, 2011. -
e.lanbook.com/books/element.php?pll_id=684

3. HoprHoB D. JI. TIpuHIMIIBI MOCTPOEHUS TEPBUYHBIX CETEH W ONTHYECKUE
kaOenbHbIe JIMHUU CBs3U. — M.: T'opsuas nunus — Tenexom, 2009.



4. HuxutuH B. A. DieKTpoCTUMYJIHMpOBAaHHAs MUIpAlUs HMOHOB B HHTErPaJbHOMN
ontuke / B. A. Hukutun, H. A. SIkoBenko. 3-e uzn. nomn. — Kpacnonap: Kybanckuii
roc. yu-t, 2013.
5. O®usnyeckue TEXHOJIOTMU MHTETPATBbHON ONTHKH: JaOOpaTOPHBIN MpakTHKyM /B.
A. Huxutun, H. A. fIkoBenko, A. C. Jlesuenko Kpacuomap, 2013
Jlis 0cBOEHMS AUCUUIUIMHBI MHBAIMJAMU U JIMIJAMU C OIPAaHUYEHHBIMH BO3MOXHOCTSIMU
3I0POBbsI UMEIOTCSI U3JJaHHsI B SJIEKTPOHHOM BHJIE B 3JIEKTPOHHO-OMOIMOTEUHBIX CUCTEMAX
«Jlanp» n «Opaii».

5.2 JlonoiHuTeIbHAS JIUTEPATypa:

1. 3Bento O. [Ipunnumns ga3zepos. - CI16-M.-Kpacuonap: Jlans. 2008. - 720 c.

2. Kprokos, ITerp ['eoprueBuy. Jlazepsl yabTpakOpOTKUX UMITYJIBCOB U UX TPUMEHEHHUS:
[yaeonoe mocobue]/ Kprokos, Ilerp I'eoprueBmu; II. I'. Kprokos. - JloaronpymHblii:
Wnrtennekr, 2012. - 247 c.

3. Omrosnextponuka. Y. 1: dusznueckre OCHOBBI MOTYNPOBOJIHUKOBOI ONTOIEKTPOHUKH.
KorepenTnas ontosnextponuka / O. H. Epmakos, A. H. ITuxtumn, O. 1O. IIporacos, C. A.
Tapacos; o o6mr. pexn. U. b. ®exgoposa. - M.: Snyc-K, 2010. - 699 c.

4. Omrosnektponuka. Y. 2: Ontponuka / O. H. Epmakos; A. H. [TuxTus, O. FO.

[Iportacos, C. A. Tapacos; nox o6mu1. pea. U. b. @enoposa. - M.: Anyc-K, 2011. - 611 c.

5. KomenoB JI. A. TexHonorus M KOHCTPYKLIHUHU MHKPOCXEM, MHKPOIIPOLIECCOPOB U
MUKpOCcOOpoK: YueOHoe mocodue. 2-e uzj., ucnp. u jpoi. - CII6.: Jlans, 2008.

6. Omnroanektponuka. Y. 1: dusznueckre 0CHOBBI MOIYIPOBOAHUKOBON ONMTOAIEKTPOHUKH.
Korepentnas ontosnekrponuka / O.H. Epmakos, A.H. ITuxtun, 10.10. Ilporacos, C.A.
Tapacos; oy o6mr. pexn. U.b. denoposa. - M.: Anyc-K, 2010

7. Konemo JI. A. TexHonoruss ¥ KOHCTPYKIIMM MHUKPOCXEM, MHKPOIPOIECCOPOB U
MUKpOCcOOpoK: YueOHoe mocodue. 2-e uz., ucnp. u jpo. - CII6.: Jlans, 2008.

8. Omntoanekrponuka. Y. 2: Ontponuka / O.H. Epmakos; A.H. ITuxtun, }0.10. [Iporacos,
C.A. Tapacos; oz o6m. pen. M.b. ®enoposa. - M.: Anyc-K, 2011.

5.3. Ilepuoanyeckne U3IaHNUS:
1. XKypuanst ®oronuka, Kanropas sanekrponuka, OnTu4ecKkuit xKypHal,
ABTOMETpHSI.
2. XKypnan «DotoH-3Kcnpeccy /www.fotonexpress.ru /.

.

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

4. Kypnan  «BectHuk  cBs3m»  /www.vestnik-sviazy.ru /. 5.
http://www.kubsu.ru/University/library/resources/

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

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

6. Ilepeuenr  pecypcoB  HH(POPMANHOHHO-TETEKOMMYHUKAMOHHOM ceTH
«HTEepHET», HEOOXOAMMBIX /IJIsl OCBOECHUS JUCIHILIMHBI (MOYJIs1).
1. http://www.kubsu.ru/University/library/resources/
2. http://'www.rubricon.com/.
3. http://window.edu.ru/window.


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

aucuuILuInHe «OnTo3/1eKTPOHHbIe KBAHTOBbIE MPUOOPBI»

7. PexomeHayeMblii rpaduK caMOCTOSITEILHOI PadoThI CTyJIeHTAa B 7-M ceMecTpe 1o

Ne
TEMBI

Tema wnm 3aganue TEKymen padoTel

Koi-Bo
4acoB

dopma npeacTaBICHUsS
pe3yNIbTaTOB

Cpoxu
BBITTOJTHEHHSI
(Hemenn)

besbi3nyuarenbHas peKoMOWHANUs B
o0béMe  Martepuana.  KoHKypeHIwms
MEXITY U3ITyvaTeIbHON u
0e3bI3TyJaTeIbHON peKOMOMHAIIMECH.

2

VCTHBIN OTBET,
TEKCTOBBIA JOKYMEHT.

MHOrocinoHple U  AUIEKTPUYECKUE
MOKPBITUSL U HHTEPPEPECHIIMOHHBIC
(GUIBTPEIL. [IepectpanBaemblie
PE30HATOPBI. VYcerpolictBa TSt
yrpasienusi (azoil m3mydeHus. Meton
®okca wu  Jlu.  IlpeoOGpazoBanue
rayCCOBBIX IyYKOB JIMH3O0M.

YCTHBIN OTBET,
TEKCTOBBINA IOKYMEHT.

BcenomoratenbHoe HM3Myd4eHHE HaKayKu.
YacroTHast ceneKiusl, CeNeKIns TOHKUMU
MOTJIOTUTENSIMA ~ TPOAOJBHBIX MO
pezonaropa. CO2 na3epel, a30THBIH
Jmazep € MPOJOJIbHOM M TOomepedHon
HAKaYKOM, BOJIOPOJIHBIN nasep,
SKCUMEPHBIE Ja3epsl. OcHoBHbIE
HaIpaBJIEHUSl HUCIOJb30BAaHUS MOIIHBIX
ra3oBbIX JIa3€pPOB.

Y CTHBIN OTBET,
TEKCTOBBIA JOKYMEHT.

OnTOo371€KTPOHUKA, IPEIMETHI U3YUEHUs
ONTORJEKTPOHUKU, OCHOBBI
OIITORIEKTPOHUKHU.

Y CTHEIN OTBET,
TEKCTOBBIN IOKYMEHT.

Ou3nyecKkrue OCHOBBI U MPUHITUTT
JEHCTBHS MOTYITPOBOAHUKOBBIX
cBeTousnydaromux 1uoaoB (CHU).

3,8

TekcToBBIN JOKYMEHT.

TEMBI

Tema nnm 3aganue Texymen padoTsl

Koi-Bo
qaCcoB

dopma npeacTaBICHUS
pe3yJIbTaTOB

Cpoxu
BBITIOJTHCHWSI
(menmenn)

®duznyeckue OCHOBBI PadOTHI
MOJTYTIPOBOTHUKOBBIX JIa3€PHBIX JAUOJIOB
(JI). Obnactu mpuMeHEHUS
MOJTYIPOBOTHUKOBBIX JIA3€POB.

Y CTHBIN OTBET,
TEKCTOBBIN TOKYMEHT.

@OoTONPUEMHHUKH, TPUHLUT pabOTHI
¢doronpuemnukoB. Kinaccuduxanus
(OTONPUEMHUKOB, HCIIOJIb3YEMBIX B
onroayiekTponuke. OOII.

TexcToBbIi (aii.




OnTrueckue cpenbl. DIEMEHTBI
BOJIOKOHHOW U MHTETPAJILHOU ONTHKH.
KoHcTpyKIMy U TUIIBI BOJIOKOHHBIX
CBETOBOJIOB.

Y CTHEBIN OTBET,
TEKCTOBBIN IOKYMEHT.

WNuTerpanpaast onTrka GyHKIIMOHATHHBIC
Y TIPUKJIATHBIC ACTICKThI. DJIEMEHTHAS
0a3a MHTErpaJIbHON ONTHKHU, 00J1aCTH
WCIIOJIb30BAHUS M IPEUMYIIIECTBA
WHTETPATbHON ONTHKH.

VCTHBIN OTBET,
TEKCTOBBIA JOKYMEHT.

10

OnTpoHsl, UX Kiaccu(uKalus, CBOMCTBA
1 001acT MPUMEHEHUS.

TeKCTOBBIN JOKYMEHT.

11

duznyeckrue OCHOBEI MOAYJIAIUN
CBETa, CIOCOOBI  OCYIIECTBIICHHS
MOAYJIAIUU OINTUYCCKOI'0 U3JIYYCHHA
B OIITODJICKTPOHUKE.

TeKCTOBBIN JOKYMEHT.

12

Marepuaiibl MOJJI0KEK UHTETPATIbHO-
ONTUYECKUX CXEM.

TexHonorus U3roToBJICHUS
WHTETPATbHO-ONTUYECKUX BOJTHOBOJOB U
BOJIHOBOJIHBIX CTPYKTYp Ha
MMOBEPXHOCTH MOJIJIOXKEK.

Y CTHEIN OTBET,
TEKCTOBBIN IOKYMEHT.

13

MeTo bl U3rOTOBIICHUS HHTCTPaJIbHO-
OIITHYCCKHX BOJIHOBOJ0OB U
BOJIHOBOJAHBIX CTPYKTYP B IIOAJIOKKAX.

Y CTHBIN OTBET,
TEKCTOBBIA JOKYMEHT.

14

N3roroBieHne MHTETPaIbHO-ONTUYECKUX
JJIEMEHTOB METOAOM
3IEKTPOCTUMYIMPOBAHHON MUTpaLluU
HOHOB.

Y CTHEIN OTBET,
TEKCTOBBIN IOKYMEHT.

1,3-6

Hmozo

47,8

1,3-6

B ocBoenun JUCHUIINIMHBI MHBAJIMAAMH U JIUIAMHU C OrpaHUYCHHBIMU BO3MOXHOCTAMU
3A0POBbA OOJIBIIIOE 3HAYCHHE HMEET WHAWBUYAJIbHAA yqe6Ha;1 pa60Ta (KOHCYJ'IBTaI_II/II/I) —
JAOIMOJIHUTCIIBHOC PA3bsACHCHUC yqe6H0ro MaTtepuaJia.

I/IHI[I/IBI/II[yaHBHLIC KOHCYJIbTalUNU 110 TMPEAMECTY ABJIAKOTCA  BAXKHBIM Q)aKTOpOM,
CHOCO6CTBYIOH_II/IM HHAUBUAYATIU3alUU O6y‘IeHI/IH " YCTAHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTAa
MCXKAY NOpeunoJaBaTcicM H 06y‘-IaIOHII/IMC$I HHBAJIMAOM WJIXA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTSAMHU 310POBbA.

8. IlepevyeHb HH(POPMANMOHHBIX TEXHOJIOTHIi, MCTIOJIb3YeMbIX MPH OCYIIECTBJIECHUH
00pa3oBaTe/ILHOIO MPOLECca MO0 JMCUUILIHHE (MOLYJIIO).

8.1 llepeyenb HHPOPMALHOHHBIX TEXHOJIOTHIA.
Jlekuuu: WHTEpAaKTUBHAS JICKUHUS C MYJIbTUMEIUMHON CHCTEMON C AKTUBHBIM BOBJICYCHHEM
BOBJICUEHHUE CTYAICHTOB B yUeOHBIN IpoIiecc U 00paTHOM CBA3bIO.
[TpakTrdeckue paboThl: KOMIBIOTEPHBIE 3aHATHS B PeKUMaX B3aMMOICHCTBHS «IIpero1aBaTensb -
CTYJIEHT» U «CTYAEHT - MPENOAaBaTENb», «CTYJEHT - CTYJAEHT».



CaMmocrosiTenpbHasi paboTa: AWCTAHIMOHHBIC 3aJaHUs ¥ YIPAXKHEHHUS, TJIOCCApPHUH
TEPMUHOB U OIPEIEICHUMN.

8.2 IlepeuyeHb HEOOXOAUMOT0 MIPOrPAMMHOI0 00eceYeHHUsl.

[TporpammHOe oOecrieueHre B paMkax rnporpammbl komnanuu Microsoft “Enrollment for
Education Solutions” a1 KOMIBIOTEPOB M cepBepoB KyOaHCKOro rocymapcTBEHHOIO
YHHUBEpPCHUTETa W €ro (UINaloB, AHTHBHpYCHas 3alIuTa (U3UYECKUX pPAOOYMX CTAaHIMHA |
cepsepoB: Kaspersky Endpoint Security ms 6usneca — Ctangaptasiii Russian Edition.

8.3 IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:
1. CnpaBouno-nipaBoBas cuctema «Koucynprant [lirocy» (http://www.consultant.ru)
2. DnekrponHas oubmuoreunas cucrema JJAHbB: (www.e.lancook.com)

9. MaTepuajabHO-TeXHUUYECKas 0232, He0OX0AUMAsl JIJIl OCYLEeCTBIECHUSA
00pa3oBaTe/ILHOIO MPoIecca MO JMCUHUILIHHE (MOTYJII0)
Peanuzamus Ilpodwuns mnpeamonaraeT HajauuMe MHUHUMAIbHO HEOOXOAUMOTO st
peanuzanuu 6aKazaBpCcKOd MpOrpaMMBbI IIEPeyHsl MaTepUaTbHO-TEXHUUECKOTO 00eCcTIeueHus:
* JIEKIHOHHBIC ayJUTOPUH, OOOPYIOBAHHBIE BHUACOMPOCKIIMOHHBIM 000pyAOBaHUEM st
MIPE3EHTALUM, CPEeACTBAMHU 3BYKOBOCIIPOM3BEACHMS, SKPAHOM, M HMMEIOLINME BBIXOJ B
HnTeprer,

* naboparopuss «ONTOINEKTPOHUKA M ONTUYECKOH CBSI3U» C OSKCIEPUMEHTAIHHBIMU
CTCHIAMH TI0 W3YYEHHUIO JIa3epoB, (POTONPUEMHHUKOB, ONTPOHOB, MOIYJIATOPOB,
naccuBHbIX 31eMeHTOB BOJIC, cBapke ONTHYECKUX BOJOKOH, PeIeKTOMETPUYECKUMHU
U3MEPEHUSIMI U KOMITBIOTEPHBIM CTCHJIOM C ONTHYECKOW JIMHUEH CBS3M M BBIXOJOM B
UHTEpHET.

* o0opynoBaHHE BaKyyMHOTO HAIBUICHUS METAUIMYECKHX IUICHOK JUIS TIPOBEACHUS
n1abopaTopHBIX paboT Mo u3ydeHuto ceoicTB Metaisos (BYII-5, AasdpaH-1, YBP-3M); «
o0opynoBaHue Ui W3ydeHHs Tmporecca Qoromutorpaduu (YCTAaHOBKM HAHECEHUS
¢doropesucta SPIN-1200T, SPIN-1200D, ycTaHOBKa COBMEIICHHUS M SKCITOHUPOBAHUS
830-11I, kommuiekc na3epHoit 6e3mackoBoi murorpaduu uPG101).

MartepuaibHO-TeXHUYECKOE 00eCIeYeHUE TUCITUTUTHHBI
Ne Bup pabot
(MOynsl) ¥ OCHAIIIEHHOCTD

1. JIeKIIMOHHBIE 3aHATUS Jlexunonnas ayautopus Ne209C, 315 C, ocHanieHHas
MPEe3EHTAIIMOHHOW TeXHUKOH (JI0cKa yueOHast MarHUTHO-
MmapkepHasi; mpoektop Epson EB-1776 W; akpan Projecta
SlimScreen;) u COOTBETCTBYIOIIMM MPOrPAMMHBIM
obecnieuernem (Microsoft Windows 8, 10; Microsoft
Office Professional Plus (Ne73-AD®/223-®3/2018
Cornamrenrie Microsoft ESS 72569510).

2. Cemunapckue 3ansatust | CnenuansHoe nomenieHue Ne209C, 201C, 315 C, ocHaiienHoe
MPE3CHTAIIMOHHOW  TEXHHUKOM (IpoexTop, IKpaH,
KOMITHIOTEP/HOYTOYK) ¥ COOTBETCTBYIOIIUM MPOTPAMMHBIM
obecnieuenuem (I10).



http://www.consultant.ru/
http://www.consultant.ru/

JlaGopaTopHblie 3aHITHS

VY4eOHbIC ayTUTOPUU AJIs TPOBEACHUS JTa00OPaTOPHBIX pabOT—
aya. 144, 119, 133, 325, kopn. C. Aynutopusi, OCHaIlleHHas
MPE3CHTAIIMOHHON TeXHUKOU (IIPOEKTOP, IKPaH,
KOMIIBIOTEP/HOYTOYK) 1 COOTBETCTBYIOLINM IPOTPAMMHBIM
obecnieuenuem (I10) mist BociponsBeaeHus aiiioB hopmara
jpg u avi. JIocTaTOYHBIM KOJIMYECTBOM I1OCAI0YHBIX MECT.

Tekyimuii KOHTPOJIb,

Aynutopus, (kaOUHET), YKOMIUIEKTOBaHHAs

MIPOMEKYTOUHAS CIICIUATTU3UPOBAHHON MEOCIIbIO U TEXHHYECKUMU CPEICTBAMHU
aTTecTanusd o6yuenus 209C

CamocTosTenpHas Kabunetr Ne208C my1st caMOCTOSITEIIBHONM paOOThI, OCHAIICHHBIH
pabora KOMITHIOTEPHOM TEXHHMKOW C BO3MOYKHOCTBHIO TOJIKIIOYCHHUS K

cetn «l/HTepHeT», mporpaMMoil SKpaHHOTO YBEIUYEHUS H
00€eCrevyeHHbII JTOCTYIIOM B 3JEKTPOHHYIO HH()OPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA.




