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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Henpto  yueOHOM  aucruiuimHbl  "OnTo3JeKTpoHUKA"  sBIseTcs  (HOPMUPOBAHHE
KOMIICTCHIIM, CBSI3aHHBIX CO 3HAHMEM MPHUHIIMIIOB pabOThl, C CHHTE30M M aHAIU30M
(GYHKIIMOHUPOBAHUS ONMTORJIEKTPOHHBIX YCTPOWCTB, HCIOIB3YEMbIX B BBICOKOTEXHOJIOTMYHOM
000pyI0BaHUH JIJI51 CBSI3H, HAYYHBIX UCCIIEIOBAHUN, PONU3BO/ICTBA HOBBIX MATEPUAJIOB U U3/IETTUH
U3 HUX.

1.2 3agaun AMCHUILIMHBI

3ajauaMu OCBOCHUS JUCIUIUIMHBI SBISETCS U3YUCHUE ONTOAICKTPOHUKH KaK €IMHOM
00J1lacTH TEXHWKH, B KOTOPOM OOJBIIOE YHCIO CaMbIX pa3JIMYHBIX HaIpaBJICHUH,
00beIMHEHHBIX ~ (U3MYECKUMH U KOHCTPYKTHBHO-TEXHOJOTHYECKHMH  OCHOBAMH,
MaTepuaiaMH, SJEMEHTHON 0a30il: ONTHYECKHE TPaHCIAPaHThI, WHIWKATOPHI, ONTHYECCKUE
3alIOMUHAIOIUE CpPEIbl, ONTHUYECKHUE CBETOBOJbI, YCTPOMCTBA MHTETPAIBHOM ONTHKH,
ONTOYJIEKTPOHHBIC TATYNKHU:

—  TpPUBUTH  CTYJEHTAM  HABBIKM  HAaY4YHO-HUCCIEOBATEIbCKOM  palboThl U
MIPOJICMOHCTPUPOBATH MTUPOKUE BO3MOKHOCTH MCIOJIb30BAHUS TEXHUKHU ONTOIJICKTPOHHUKHU B
Pa3IMYHBIX HAYYHBIX HAPABICHUSIX;

— 0Oy4uTh CTYACHTOB TMPHUHIMIAM M TPUEMaM CaMOCTOSTEIbHBIX pPACUETOB
XapaKTePUCTUK  JJIEMEHTHOM 0a3bl  ONTORJCKTPOHHUKH, HMHTETPAIBHO-ONTUYECKUX U
BOJIOKOHHOONTHYECKHUX CTPYKTYP;

— BBIPA0OTKA MPAKTUYCCKMX HABBHIKOB AHAIMTUYCCKOTO W YHCJIICHHOTO aHalln3a
Ipolecca pacnpocTpaHeHHUs] ONTUYECKOTO U3IIyUYEHHUs B AJIEMEHTHOM 0a3e ONTOANEKTPOHHKH,
a TaKk)Ke pacuyeTra OCHOBHBIX XapaKTEPUCTUK ITUX YCTPOUCTB;

— TOoNy4YyeHHEe TAyOOKMX 3HAHHM 1O ONTUYECKOW (HU3UKE, ONTUYECKOMY
MaTepUaIOBEICHUIO, QYHKITMOHATLHBIM YCTPOUCTBAM U CUCTEMaM ONTOAICKTPOHUKY;

B pesynbrare u3ydeHHs HACTOAMICH AUCHUIUIMHBI CTYJIEHTHI JOJDKHBI IOJYYUTH
0a30BbIE TEOPETHYECKUE 3HAHWUA U MPAKTUYECKUE HABBIKH, TITO3BOJIAIONINE IPOBOJIUTH
MOJICJIUPOBAHUE U PACUET JIEMEHTHON 0a3bl ONTO3JIEKTPOHUKH, a TAK)KE MOJIY4YUTh 0a30BbIE
TEOpPETHYECKHE 3HaHMUS B 00JacTH (U3MYECKUX OCHOB COBPEMEHHOU OINTOAIEKTPOHUKH,
prOOpPOB, YCTPOHUCTB U CHCTEM.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

JucuummmHa «OnTO3JEKTPOHUKA» OTHOCHUTCA K BapuaTMBHOM wacth bioka 1
" MucuunauHel (MOAYyau)" y4eOHOTO IJIaHa.

Jucuunnmaa «OnTo3JeKTpOHUKa» 10 HarpaieHuto noarotoBku 03.03.02 dusuka
npoduns noaroroBku dyHnameHTtanbHas ¢u3Mka KBanuuKkauus (CTENEHb) BBIMTYCKHHUKA
bakanaBp otHocuTcs Kk yueObHomy 1wmkiay b1.B.09 mnpodeccruoHambHBIX JUCHMILIMH
BapHaTUBHOIO OJIOKA.

JucuuruinHa 6a3upyeTcsl Ha 3HaHUSX, TOJIy4YeHHbIX B 0a30BOi AuciuIuinHe «PU3uKay.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O00y4YeHHs] MO JMCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMbI

WN3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOpPMHUpPOBaHUE Y
oOyuaromuxcs obmernpodeccnonanbubix kommnerenmwii: [1K-5, TIK-6.



KOH 1 HAMMCHOBAHUC
HHAUWKATOpa JOCTUKCHUS
KOMIICTCHIIH

Pe3yHLTaTLI 06y‘I€HI/I${ 10 JUCHUIIJIMHEC

IK-5. CnocobeH cTpONTh BOCIUTATENBHYIO AESITEIBHOCTh C YUETOM KyIbTYPHBIX Pa3iIHuuil EeTei,
10JIOBO3PACTHBIX M HHAWBUAYAJIbHBIX 0COOEHHOCTEH.

[K-5.1 dopmupyert
TOJIEPAaHTHOCTh W HAaBBIKK
MOBEJCHNSI B HM3MEHSIOIIEHCS
HNONMKYJIbTypHOH cpene. TIK-
5.2 Pa3BuBaer y
o0yJaronmxcs
[I03HABATENIbHYI0 aKTHBHOCTB,
CaMOCTOSITENBHOCTB,
WHHULINUATHBY, TBOpYECKHE
CITOCOOHOCTH, dhopmupyet
TPaXJaHCKYIO MO3HLIUIO,
CHOCOOHOCTH K TPYAY U KU3HH
B YCIOBHSAX COBPEMEHHOTO
MUpa, (dhopmupyet y
00yJaromuxcs KYJIBTYPY
3I0pOBOTO ®  0E30MacHOTO
obpaza KU3HU. IK-5.3
VYnpasnser yueOHBIMU
rpynmnamu c LIENIBIO
BOBJICUECHUS] OOY4YaIOLIUXCSA B
mporiecc o0yueHust u
BOCIIUTaHUA, MOTHUBUPYSA HX
y4e0HO-TI03HABATEIHHYIO
JESITeNbHOCTh

3HaTh:

[TpuHIUITBI TOCTPOCHUS
OnTO3/IEKTPOHHBIX
CUCTEM Pa3IMIHBIX
TUIOB M CHOCOOBI HX
MIPUMEHCHUS B
crucTeMax o0paboTKH 1
riepeaadn nHGopMaITiy;

COBpPEMCHHBIC u
[IEPCTIEKTHBHEIE
HaIpaBlIeHUS PA3BUTHUS
ONTOAIEKTPOHHBIX

YCTPOKCTB; hU3NIECKUEC
3¢ (eKTHI 1 MPOLIECCHI,
JeKalmye B OCHOBE
MPUHLIUIIOB AEHCTBUS
OTITORJIEKTPOHHBIX
pubopoB. [IpuHIHITEI
PpabOThI U BO3MOXHOCTH
ONITUYECKUX
CBETOBOJIOB,
MOCTPOCHUE u
TEXHUYECKHUE
XapaKTePUCTUKH
ONTHYECKUX  Kabenei
CBSI3U, Pa3BETBUTEIEH,
KOHHEKTOPOB,
ONTUYECKUX (DUITBTPOB.

Ymern:
IIpumensTs
TEOPETUUECKHUE U
JKCIIEPUMEHTAIT
BHBIC METO/IbI
HCCIIEIOBaHMS C
LIEJTHI0 CO3/TAaHUS
HOBBIX
MIEPCIICKTHBHBIX
CPEeICTB
repenavn
nHpOpPMALUH,
METOJIBI
HCTIONTE30BAHUS
ONTUYCCKUX
3JIEMEHTOB
(m3mydarenei,
(hoTompréMHNK
OB, ...)
OTITUYECKUX
HaIPaBIISIONIX
cpen npu
pacuére u
MIPOEKTHPOBAHUU
CPEJICTB CBSI3U;
- IPEeUMYIIECTBa,
BO3MOXXHOCTH U
0COOCHHOCTH
CBETOBOJIOB B
CUCTEMax
ONTUYECKOU
CBSI3H;
-METO/IbI OLICHKU
rapaMeTpoB
YCTPOMCTB U
CHCTEM CBSI3H
(Metompl  pabOTHI
C UICTOYHHKAMH
CIIPaBOYHBIX
3KCILTyaTallMOHH
BIX TAPaMeTPOB
MOJTYIPOBOIHUKO
BBIX IIPUOOPOB).

Baaners:
Haspikamu
SKCILTyaTaIluu
COBpPEMEHHOU
¢duznveckoit
anmnapaTypsl 1
ob0opynoBaHue,
peuieHus
TEOPETHUYECKH X
Y IPaKTHYECKUX
THUTIOBBIX U
CHUCTEMHBIX
3azad,
CBSI3aHHBIX C
poheCCUOHATBHOMN
JESATENbHOCTBIO.

IK-6. CnocobeH NPUMEHSATH CHEHHAIbHbIE TEXHOJIOTMM W METOJbI, IO3BOJISIONINE IPOBOIUTH
KOPPEKIIMOHHO-Pa3BUBAOIIYIO paboTy.




KOZ( 1 HAMMCHOBAHUC

JKU3HECHHBIC CUTyalluH, ACTH- | X CETCH M CUCTEM.
MHTPAHTHI, IETH-CUPOTHI, IETH
c 0COOBIMH
o0pa3oBaTeIbHBIMU

MOTPEOHOCTIMH (ayTucTsl,
JIETH C CHHIPOMOM Je(hUIMTa
BHUMAaHHUS 5
TUINEPaKTUBHOCTBIO W 1p.),
OeTH €  OrpaHUYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBBSI,

JeTH c JIeBUAIIASMHA
MOBE/ICHHS, JeTH c
3aBUCHMOCTBIO.

[K-6.2 PaspabarbiBaeT

(coBMecTHO C  IpYTHUMH
CHETMATUCTAMI) U PEeanu3yeT
COBMECTHO C  POAUTEISIMH
(3aKOHHBIMU
MIPEICTAaBUTEISIMH )
NIpOrpamMMy UHAUBULYAIBHOTO
pa3BUTHS 00yUaIOMIEroCs

u
MPOSKTHUPOBAHUH
CpPE/ICTB CBSI3H.

HHAUWKATOpa JOCTUKCHUS PeSyJ’ILTaTLI 06y‘I€HI/IfI 10 JUCHUIIJIMHEC
KOMIICTCHIIH

TIK-6.1 [Ipumenser 3HaTh: YMmern: Baanern:
[CHXOJIOrO-TIEJar O HYECKHE OCHOBHBIE IPUHLIUIIBI Ucnonb3oBaTh HaBpikamu pemenust
texuonorux (B ToM umcie | [IocTpocHHs Ontuueckue TEOPETUUECKUX
MHKITFO3UBHBIX), COBpPEMEHHBIX JIIEMEHTHI u MPAaKTUIECKUX
HEOOXOMMMBIC ISl aIpecHOif | ONTOMICKTPOHHBIX (m3myyarenet, TUIOBBIX "
paboThl ¢ pasmMYHBIME | CHCTEM pasn4HbIX | HOTONPUEMHUK CHUCTEMHBIX  3ajad,
KOHTHHIEHTAMH  ydarguxcs: | THIIOB. COBPEMCHHBIC H | OB,...) CBSI3aHHBIX c
OIapCHHBIC JCTH, COLMAIBHO | ICPCICKTHBHbIC OTITUYECKUX npodeccuoHanbHON
YA3BEMBIE neru, nern, | HANpaBJICHUS PA3BUTHS | HATIPABISIOLIMX JESITENbHOCTBIO.
HOTMABIIIHE B TpyaHbie | TENCKOMMYHUKAIMOHHBI | CPEJl IIPH pacuére

PesynpraTthl 00yueHHs] MO JUCHMIUIMHE JOCTHTAIOTCS B paMKaX OCYIIECTBIECHHUS BCeX
BUJIOB KOHTaKTHOW M CAMOCTOSITENIbHOM pabOThl 00y4aroIMXCsl B COOTBETCTBUU C YTBEPKAECHHBIM

y4eOHBIM TIJIAHOM.
Nuaukatopel  JTOCTUKEHHS  KOMIIETCHIUH

CUHUTAKOTCA

AOCTUIKCHUHU COOTBCTCTBYIOIIUX UM PE3YJILTATOB O6y‘leHI/I${.

2. CTpyKTYpa M coiep:KaHNe JUCIUIITHHBI

c(OpMHUPOBaHHBIMU  IPU

2.1 Pacnipenesienne TPYA0EMKOCTH JUCHUILIMHBI IO BHAaM padoT
O6mas TpynoEMKOCTh TUCIUILUTUHEI cocTaBinseT 3 3.€. (108 wacoB), ux pacnpenenenue mo
BHJIaM paboT mpeacTaBieHo B Tadiuie (st ctyaeHtoB ODO).

Bun pabot Bcero CemecTpsl
4acoB (gacel)

8

KonrakTHasi pa6oTa, B TOM 4ucJe:

AyIMTOpHBIE 3aHSATHS (BCEro): 108 108

BaHATHUS JIEKIIMOHHOTO THUIIA 22 22

MIPaKTUYECKHE 3aHITHS 22 22

mabopaTopHbIe 3aHSITHUS 22 22

MHasi KOHTaKTHas pa6oTa:

KonTpoas camocTosatensHoi paboTsl (KCP) 2 2

[Ipomexxyrounas arrectranus (MKP) 0,2 0,2

CamocTosiTe/IbHasi padoTa, B TOM YHcie:




Kypcosas pabora - —

CamocTosTeIbHOE N3y4YCHUEC PA3JICIIOB, CAMOIIOATOTOBKA (npopaGOTKa u

[OBTOPEHHE JIEKIIHOHHOTO MaTepuajia U MaTeprana yaeOHUKOB U y4eOHBIX 68,8 68,8
0COOHIA, MOATOTOBKA K JJA00PATOPHBIM U MPAKTUYCCKUM 3aHSTHSIM)
[ToaroToBka K TEKyIeMy KOHTPOJIFO 18,8 18.8
KoHTpoJs:
[ToAroToBKa K 3K3aMEHY
8
8
OO0 as TPyA0eMKOCTh yac.
108 108
B TOM 4YMCJIe KOHTAKTHas padora
68,2 68,2
3a4. e/l 3 3

KonrakTHas pabota mpu  OpOBEACHWH  y4eOHBIX  3aHATHH 1O  JUCHUIUIMHE
«ONTORJIEKTPOHUKA» BKIIIOYAET B CEOs: 3aHATUS JIEKLHMOHHOI'O THUIA, NMPAKTHUYECKUE 3aHATHA,
nabopaTopHble pabOTHI, TPYIINOBBIE KOHCYJNbTAlMM (TaK >X€ W BHEAyJUTOPHBIC, dYepe3
3JIEKTPOHHYIO cpeny). [IpomexxyTouHas arTecTanus B TECTOBOM M YCTHOM (hopMmax.

2.2 Coneprxkanue TMCHUNINHbBI
Pacnipenenenuie BU10B yueOHOM pabOThI U UX TPYILOEMKOCTH IO pa3jienaM JUCIUIINHBL.

Paznenbl (TeMbl) AMCHMIUIMHBL, M3ydaeMble B 8 ceMecTpe cBOAHAs Tadauua (oynas popma):

KonnuectBo 4acoB
No HaunmMenoBanue paszenos (Tem) Beero Ayz[;16T00T[;Haa KCP BHe?;%P(I)TT(;pHaH
J | 13 | JIP CPC
1. |CoBpemMeHHast ONTOIIEKTPOHUKA 9 3 3 3 8
2 Uctounuku cBera. CBETOU3ITYYAOIIHE 9 3 3 3 05 8
Jwo/ibl. JlazepHble AUOIbI.
3. [BeTroBOIBI 6 2 2 2 0,5 8
4. |Tlorepu B cBETOBOJAX 6 2 2 2 0,5 6,6
Jlucniepcust MIMITYJIbCOB B CBETOBOIAX
5. 6 2 2 2 0,5 7,1
6. |DoTonpuéMHHUKH 6 2 2 2 5,5
7. |Ourponsl 6 2 2 2 8
8. |BOCII 6 2 2 2 6
9. |9mekTpoonTHYecKHe MOAYISATOPHI 6 2 2 2 57
10. |AKYCTOONTHYECKHE MOAYIISATOPHI 6 2 2 2 53
HUTOI'O no pasdenam ducyuniurol 66 22 22 22 2 68,2
3auér 8
OO0mast TPYAOEMKOCTb IO TUCIHTUIHHE 108

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansatust / cemurapsl, JIP — maboparopusie
sanstusi, CPC — camoctosiTenpHast paboTa cTyieHTa



2.3 Conep:xaHue pa3iesioB (TeM) TUCUUTILTHHBI
2.3.1 3aHATHHA JEeKIMOHHOTO THIIA

HaumeHnoBanue
paszzaena (TeMbl)

Conepxkanue paszzena (TeMbl)

®dopmMma
TEKYLIET0
KOHTPOJIS

CoBpeMeHHas
OTITOAJICKTPOHHKA

OmnpeneneHne  ONTORICKTPOHWKK. EE Mecto B HaydHO-
TeXHUYECKOM  Tmporpecce. OTIMIUTENBHBIE  OCOOCHHOCTH
OINTOANEKTPOHUKH, KaK HOBOTO HANpAaBJICHUS DICKTPOHHOU
TEXHUKH. DJEKTPOMArHUTHBIC BOJHBI M MX cBoMcTBa. lllkama
AJIEKTPOMATHUTHBIX BOJH. DJIEKTPOHBI H (POTOHBI, KAK HOCHUTEIH
nHpOpMaLIUH

KB/T

Hcrtounuku cBeTa

Knaccudukamuss uctoynukoB cera u TpeboBanus k UC B
OTITORJICKTPOHHUKE. Jlazepsr 51 10, XapaKTePHUCTUKH.
IIpocTpancTBeHHass M BpeMEHHAs KOTEPEHTHOCTh HMCTOYHHKOB
CBETA.

KB/T

CeeTousmyyaromue
MUOJIBI

(Du3nyeckue OCHOBbI M IPUHLUII JEHCTBUS HMHMKEKIMOHHBIX
ICTOUHMKOB  cBeTa. IpeboBaHMs K  Marepuaiam s
CBETOM3IYYAOMMUX Iu0A0B. CHEKTpalbHBIE XapaKTEPUCTHKH,
KOHCTPYKIIMU U AUarpaMmsbl HanpasiaeHHocTH CU]]

KB/T

JlazepHble oAbl

[Mpuanun paGoThl, YCIIOBHE WMHBEPCHOHHOW HACEIEHHOCTH,
KOXQHIMEHT yCHIICHHs, KBaHTOBas S(PQPEKTHBHOCTh, K.ILI.,
BaTT-amriepHas  xapakrtepuctuka. POC wu  PBO-nazeps!.
[lpumenenne na3epoB B MPUHTEPAX M ONTHYECKUX [HCKaX.
Jlazeppl B METULIMHCKOU

W IMarHOCTUYECKOW anmnaparype.

KB/T

CBeTOBOIBI

[Ipurnmn pabotel cBeToBOAOB. (OCHOBHBIE XapaKTEPHCTHUKU
CBETOBOZIOB. MexaHu3M o0Opa3oBaHus MoJl. MHOTOMOJOBBEIC U
OJHOMOJIOBBIE ~ CBETOBOJMBI. M3roroBieHue  ONTHYECKHX
KBapIEBbIX BOJOKOH. [IprMeHeHWs CBETOBOAOB: 3HIOCKOIIBI,
JATINKA PU3NIECKUX BEITHUYMH.

KB/T

ITorepu B cBETOBOAAX

MexaHu3MbI MOTEPH, IOIJIOMICHUA MW PpacCCCiHNd B KBapUCBLIX
OITHYECKUX BOJIOKHAX. THIOBBEIE 3aBHCHMOCTH COCTaBJIAIOIINX
MNOTEPL OT MJIMHBI BOJIHBI, 3aTYXaHWE OJHCPIrUU B OITUYCCKUX
BOJIOKHax

Opu pas3jvuyHbIX JJIMHAX  BOJIH. Pazpémubie u CBAapHLBIC
COCOMHCHHSA BOJIOKOH. HOTepI/I npu COCAUHCHUAX. I/I3M€p6HI/I$I
3aTyXaHHud U MOTEPh.

KB/T

Hucnepcust
HMMITYJIECOB B
CBETOBOJAX

MopoBas aucnepcud. CTyneHYaThle U TPAJUEHTHBIE CBETOBOMBI.
Xpomaruueckas aucnepcus. llonspuzanuoHHas AUCHIEPCUSL.
KOHCTpYKIIMM U XapaKTEpPUCTUKH ONTHYSCKUX KaOesei CBA3M.
[IporyckHast crtocOOHOCTh ONTHYECKUX KaOemei CBS3H.

KB/T

DOTONPUEMHUKN

Ousnueckre ocHOBEI padoTel DI1. Kiaccudukanus GoToHHBIX
netektopoB. dotopesuctopsl. Poronnonsl. BonbrammnepHsie
xapaktepuctukun ~ @II.  ChnekrpanbHble  XapaKTEPHCTUKU
(hoTOTPUEMHHUKOB. @OTOBOJIbTAMYECKUE  MPUEMHUKU U
npeoOpa3oBaTeI  COMHEYHOM  SHeprud.  Pin-doroamomsl.
JlaBunnble GoTouobL. [IprHIMIT TEHCTBUS U YCTPOHCTBO POTO-
I13C.

KB/T

OnTpoHbI

JuonHele u  TUpucTOopHble  onTpoHbl.  Ilepematounas

XapaKTEPUCTHKA ONTPOHOB. IIprMEHEHMS] ONITPOHOB.

KB/T




10./BOCIT [Mpeumymiectsa, ocooerrocTr 1 Bo3MoxkHOCTH BOCII. Crioco6s1|KB / T
YBEJIMYSHHS IPOIYCKHOM cITOcOOHOCTH. ONTHYECKHE JTOKAbHBIC
ceru Ethernet. AHamU3 U XapakTEPUCTHKH COBPEMEHHBIX CUCTEM
ntudeckoi cBsasu. [lepcnextuBsl pazsutus u npumenenns BOCII
B INI00aJIbHBIX, PETHOHAIBHBIX U JIOKATHHBIX CETSIX.
11.|3nekrpoontuueckue |OCHOBBI MOAYJISAIIUH ONTHYECKUX CUTHAIIOB, (hnznveckne ocHoBbl| KB / T
MOJYJIATOPBI 3NEKTPOONTHYECKOTO a¢dexra. ONEeKTPOONTHIECKHE
MOAYJATOPBl M NEpeKIoYaTead CHUTHajloB. BrimonHeHue
MAaT€MAaTHYECKUX  ONepaluii ¢ [OMOIIBI0  MOAYJISTOPOB
ONTHYECKUX CUTHAJIOB.

12.|Akycroontuueckue |Duzmueckue OCHOBBI aKyCTOOIITUYECKOI'O ad¢pekra. KB/ T
MOZYJISATOPBI aKyCTOOITUYECKHUE MOYJIATOPHI U NepekatoyaTenu. Gusnueckue
OCHOBBI IMOCTPOCHHUA M KOHCTPYKIMH aKyCTOONTHYECKUX
MOAYJIATOPOB U MEpeKirovareneid ONTHYECKUX CHUTHAJOB.
[IpumeHeHne aKyCTOONTHYECKMX A4YeeK sl  0OpaboTKu
panuocurHanoB. KOHCTpyKIUs akyCTOONTUYECKOrO NpoIeccopa

3ammra JsaboparopHoit paboter (JIP), pacuerno-rpaduueckoro 3amanms (PI'3),
koitokBuyM (K), rectupoBanue (T), BeinmonaHeHue npaktuyeckux 3aganui (I113).

2.3.2 IlpakTn4yecKkue 3aHATHS.

HaumenoBanue . ®dopma TeKyIero
TemaTtuka MPaKTUYCCKUX 3aHATHU
No paszaena KOHTPOJIS
1 2 3 4
1. Kmaccupukanus WCTOYHHKOB CBETA H
lcrouHVKH CcBETa rpe6oBanuss k MC B onrosnextponuke. KB /I13/T /P
ITasepbl u 1504 XapaKTEPUCTUKH.
[IpocTpaHcTBEHHAS u BpeMEHHast
KOTEepEHTHOCTh HCTOYHHUKOB CBETA.
2. ®dusnyeckre ocHOBbl M mpuHIMn jaevictusAs|KB /113 /T /P
Caerousnydaronue MHKEKITHOHHBIX HMCTOYHHUKOB CBETa.
JTHO/IBI TpeboBanus K MaTepHuagam UIst
CBETOU3IYYalOMuX J10A0B. CrieKTpaibHbIe
XapaKTEePUCTUKH, KOHCTPYKIMH "
Juarpammsl HanpasineHHoctr CHUJLL
3. [TpuHun paboTsl, yCIO0BHE HHBEPCUOHHON
JlazepHbie TUOBI HacenéHHocTH, Kodhduument ycuinenus, KB /TI3/T /P

KBaHTOBasi 3((EKTUBHOCTh, K.ILJA., BaTT-
amnepHas xapakrtepuctuka. POC u PBO-
nazepsl. [[puMenenue 1a3epos B IpUHTEpAX U
ONTUYECKUX JUCcKaX. JIazepbl B MEIUIIMHCKON
Y IMarHOCTHUYECKOH armaparype.

4. |CBeTOBOIBI [Mpuanun pabotel cBeroBogoB. OcHoBHBIE|KB /13 /T /P
XapaKTEPUCTUKA CBETOBOAOB. MeXaHU3M
oOpa3oBaHuss MOJI. MHOrOMOJIOBBIE U
OJHOMOJIOBBIE CBETOBOJLI. M3roToBjeHHE
ONTHYECKUX KBapIEBBIX BOJIOKOH.
[IpuMeHeHUsT  CBETOBOJOB:  3HIOCKOIIBI,
JTATYUKH (PU3UUYECKUX BEITMYHUH.

5. [IloTepu B cBeTOBOIAX Mexanu3mbl  morepb, morjomenus u/KB/II3/T/P
paccesHUsT B KBapleBBIX  ONTHYECKUX
BOJIOKHAX. Tumossie 3aBHCUMOCTH

COCTaBJISIIOUIUX IOTEPh OT JJIUHBI BOJIHBL,
3aTyXaHUE SHEPrUU B ONITUYECKHUX BOJIOKHAX
IIPU pa3JIMYHBIX JJIMHAX BOJIH. Pa3bE€MHBIE U
CBapHbIE coeMHEHNs BOJIOKOH. [ToTepu npu




COCAMHCHUAX. I/I3M€peHI/I$I 3aTyXaHud H

HOTEPb.
6. |Iucnepcuss wmmnynbcoB  B|Mojosas  gucnepcusi. Crymenuatsie u|KB/TI3/T/P
CBETOBOJaX IpaJiueHTHBIC CBETOBOABL. XPOMAaTHUECKas
mucnepcens. [lonsipusanionnas qucnepcens.
Konctpykm " XapaKTePUCTUKH

ontuueckux kabemeit cBs3u. I[IpomyckHas
CIOCOOHOCTh ONITHYECKUX Kabenel CBsI3H.

7. Ousnueckne  ocHoBel  paborel DILKB/II3/T/P
doTonpuéMHUKN Knaccudukamms (QOTOHHBIX  JETEKTOPOB.
DOTOPE3UCTOPHI. doToaunosl.
Bonbramnepusie  xapaktepuctuku — DIIL
CriexTpasnbHble XapaKTePUCTUKI
(oTONPHEMHHKOB. doToBONIBTANYECKHE
NpUEMHHKH U Ipeobpa3oBaTesil COTHEYHON
SHEPTHH. Pin-dboTonnonsr. JlaBuHHBIE
(dhoTOINOIEL. [Tpuniun nehicTBUA u
ycrpoiictBo ¢oro-I13C.

8. Huonnbie w  tupuctopueie  ontponsl. KB /II3/T/P
OnTpoHbI IlepenaTouHas XapaKTEpUCTHUKA OINTPOHOB.
IIpuMeHeHusl ONTPOHOB.

9. [Mpenmymiectsa, 0CcOOEHHOCTH ulKB/II3/T/P
BOCII BozMoskHOCcTH BOCII. Crioco0s! yBenu4eHus
MPOMYCKHON  crmocoOHocTH.  OnTHueckue
nokanpHble cetw Ethernet. Anamuz w
XapaKTePUCTUKH  COBPEMEHHBIX  CHUCTEM
ONTUYECKOM CBsI3H. [lepCreKTUBBI pa3BUTHS U
npumenenuss BOCII B rnoGanbHbIX,
PErUOHAJIBHBIX U JIOKAJIbHBIX CCTAX.
10{3nexTpoonTHdecKme OcHOBBI MOAYISIIAM ONTHYecKuX curHanos, KB /I13/T/P
MOJIYJISITOPBI ¢u3nuecKue OCHOBBI 3JIEKTPOONTHYECKOTO
addexra. DINEKTPOONTHUSCKUE MOIYIISATOPHI
U TCPCKIII0YATEe]IM CUIHAJIOB. Brimonnenune
MaTeMaTHYECKUX Omepalydii C MOMOIIbIO
MOAYJATOPOB ONITHUYCCKHUX CUTHAJIOB

11]AkycToomnTHYECKHE Ousnueckre ocHOBHI akycroontudeckoro (KB /TI3/T/P
MOIYJISITOPBI addekra. AKycTOONTHUECKHAE MOTYIIATOPHI U
nepekimodaTend.  Ou3nNUECKHe  OCHOBBHI
IIOCTPOCHUSA u KOHCTPYKLUI
AKyCTOONTUYECKUX MOJIYJISITOPOB "

HEepeKIIIoYaTeNeii ONTHYECKUX CUTHAJIOB.
IIpuMeHeHne aKkyCTOONTUYECKUX STUEEK [Tt
00paboTKH paanocurHanoB. KoHCTpyKIust
aKyCTOONTHYECKOTr0 TPOIIECCopa.

[Ipumeuanue: KB — oTBeThI Ha KOHTpOJIBbHBIE BONPOCHI, [13 — BBINOIHEHNE TPAKTUYECKUX
3ananuii, T — rectupoBanue, P — pedepar.

2.3.3 JIaGopaTopHbIe 3aHATHS.

Ne Hanverosarue HaunmenoBanue 1a60paTopHBIX padboT Popwma Texymiero
pazaecia KOHTPOJISL
1 2 3 4
Hcrounuku cBeta. MccnenoBanue XapakTEPUCTHUK —ITOJYIPOBOJHUKOBBIX [ TEXHUYECKUH OTYET
1 CBeTou3nyvamIye |u3mydareneit mo 1abopaToOpHBIM
"|maoner.  JlazepHbie paboram
JUOJIBI




[otepu B|CBapKa ONTHYECKUX BOJIOKOH TEXHUYECKUH OTUET

2 |CBETOBOJAX mo 1abopaToOpHBIM
paboram

DOoTONPUEMHHUKHI DoTOdNEKTPHYECKUE TTPE0Opa3oBaTENN TEeXHUYECKUHA OTUET

3 mo  J1abopaToOpHBIM
paboram

BOCII Pednexromerpuueckue n3mepenus: 8 BOJIC TEXHUYECKUN OTYET

4 mo jabopaTopHBIM
pabotam

DneKTpoonTHiecKre| DIEKTPOONITUIECKIE MOTYIIATOPHI TEXHUYECKUH OTYET

5. [MOAyIATOPBI mo  J1abopaToOpHBIM
paboram

AkycToonTryeckue |AKYCTOONTHYECKUE MOIYIATOPHI TEXHUYECKUH OTUET

6 mo jabopaTopHBIM
MOJIYJIATOPHI paGoTam

[IpoBenenue 3aHsATUN J1AOOPATOPHOTO MPAKTHUKyMa MPEAYCMOTPEHO B «I1abOpaTopuu
ONTORJIGKTPOHUKH M ONTHYECKOH CBs3u» (ayautopus 325c). B pesynbTare BBINOTHEHUS
1ab0paTOpHBIX paboT y CTYACHTOB (DOpPMHPYIOTCS M oleHHUBarOTCS Bce Tpedyembie OI'OC u
OIIOII nns nanpasienus 03.03.02 duszuka komnerenuu: [1K-5, ITK-6

JlaGoparopHasi padora Ne 1.

HccnenoBanue XxapakTepUCTHK MOJYNIPOBOIHUKOBBIX U3JyUyaTeaei

Lenp paboOThl TEOPETHYECKHM U  OSKCIEPUMEHTAIbHO  HCCIEeNOBaTh  OCHOBHBIC
XapaKTEPUCTUKH MOJIYIIPOBOJHUKOBBIX JIa3€POB:

- CIIEKTp U3Ty4YCHHUS;

- IOINICPCUYHBIC W MNPOAOJIBbHBIC MOJbI; - BAaTT-aMIICPHYIO XapPaKTCPHUCTUKY, - YUCIIOBYIO
anepTypsl.

B nporiecce BrinonHeHns padoThl CTYAEHT, pyKOBOACTBYSICh METOIMYECKUMU YKA3aHUSIMU
K BBITIOJTHEHUIO JaHHOU paOoTHhI:

- BBIIIOJIHACT pvaéTBI KOTCPCHTHOCTH,

- U3y4aeT 0COOEHHOCTH MeXaHW3Ma reHepaluy;

- U3y4aeT MEeXaHW3M 00pa30BaHUs UHBEPCHH B P-N-TIEPEXO/IE;

- OIpeAeIieT MOJOBBIM COCTaB U3IYYEHUS MOJIYIPOBOJHUKOBBIX

J1a3€poB;

- U3yYaeT U HKCIEPUMEHTAJIbHO OCBAaHBAET pabOTy C COBPEMEHHBIM MOHOXPOMATOPOM.

JlabopaTopnasi padora Ne 2.

CBapka onTHYeCKHX BOJOKOH

[enbro paGoOTHI SIBISIETCS MPAKTUYECKOE U3YUeHUE pabOTHI CBAPOUHOTO ammapaTa, ero

XapaKTEPUCTHUKUA U BOZMOKHOCTH.

- W3y4yaeT JTambl CBApPHOTO COEIMHEHHUs, OCOOCHHOCTH Ka)XJ0oro JTama; B mporecce
BBITIOJIHEHHST pa0OThI CTYJIEHT, PYKOBOJCTBYSICh METOAMYECKUMHU YKA3aHUSIMU K BBITTOJTHEHHIO
JTaHHOU paboTHI:

-TIPAKTUYECKN M3y4YaeT Ha KaKJIOM dTale CBAPHOTO COSAMHEHUS BJIMSHHUE HAa PE3yJbTatr
pa3IN4YHbIX (HaKTOPOB;

-M3y4aeT TeHJICHIIUU Pa3BUTHS CBAPOUYHON TEXHUKH;

- OKCTIEPUMEHTAIILHO OMPEENIIeT MPEeUuMyIIecTBa paboTh

AJIEKTPOHHOTO CKaJIBIBATEIIS;



- U3y4aeT OCOOEHHOCTH Pa3IMYHBIX METOJIOB IOCTUPOBKU ONTHUYECKUX BOJIOKOH IEpen
CBapKOMu;
- U3y4aeT MEXaHU3M YIIPaBJICHHs CBAPOYHBIM ANIIapTOM.

JlaGoparopHasi padora Ne 3.

®oTo3/1eKTPpUYECKHE TPeodpa3oBaTe/ N

[enbto m3ydeHus 3TOW TEMBbI SIBISIETCA WM3Y4YCHHE MPUHIUIA padOThl M HCCIEI0BAHUE
XapaKTEPUCTHK (POTOINEKTPHUECKUX MTpeodpa3oBaTeiei.

B nporiecce BrinonHeHus paboThl CTYJEHT, PYKOBOJICTBYSICh METOJUYECKUMU YKa3aHUSIMU
K BBITIOJTHEHUIO JAHHOU paOOTHI:

- u3y4aeT pu3ndeckue NpuHIUIB padboTel OIII;

- U3y4aeT CBOMCTBA MOJIYIPOBOJHUKOBOIO NIEPEXO/IA;

- OIpeJesieT AeCTBIE U3JIydYeHHUs Ha P-N-TIepexo;

- OKCIIEPUMEHTAJIBLHO U3MEPSET XapaKTEPUCTHKH COTHEUHBIX MPEoOpazoBaTeeii;

- OIpeJesieT Kl KPEMHUEBBIX COJTHEUHBIX TPeoOpazoBaTetii;

- SKCIEPUMEHTAIBHO ONpeIeIsieT HAarpy30uHyt0 XapakTepuctuky 311>

JlaGopaTopHas padora Ne 4.

Pedaexromerpnueckue nzmepenus 8 BOJIC

I{enbro paboOTHI SIBIISICTCS

- M3y4YEHHE DA3JIMYHBIX METOJOB 3KCIEPUMEHTAJIBHOIO ONpPEIETICHUs XapaKTEepUCTHK
ONITUYECKUX BOJIOKOH;

- SKCIEpPUMEHTAJIbHOE OnpezieseHne pedaeKTorpaMmBbl,

- IPaKTHYECKOE MCCIeIOBaHNE Pe(ICKTOrpaMM.

B npouecce BbinoaHeHNs pabOThI CTYIEHT, PYKOBOJCTBYSACh METOUUYECKUMH yKa3aHUSIMU
K BBITIOJIHEHHIO TAHHON pabOTHI YUUTCS:

- onpenenATh pacnpesaeneHue noreps Bojas BOJIC, BbIABIATE 1e(eKTHbIE YUaCTKU UIIH
DIIEMEHTHI JIMHUU CBSI3H;

- DKCIEPUMEHTAIBHO OIpPeNeNATh BO3MOXXKHOCTU ONTHYECKHX pEQIIEKTOMETPOB JUIS
M3MEpEHUs TIOTeph Ha N3rnbax;

- BBIIOJIHATh aHAJIN3 peIeKTOrpaMM;

- OIPENENSITh TOYHOE PacoIoKeHHe 0OpbIBOB WK AePekTHbIX yuacTkoB BOJIC;

- OLIEHUBATh MOJHbIE TOTEPU B BOJIOKOHHO-ONTUYECKON JIMHUU CBSI3U IIPU MPUEMKE JIMHUU
U TIEPHOAMYECKOM TECTUPOBAHHH;

- HU3MEpATh CpeJHUE IOTEePH ONTUYECKOrOo BOJIOKHA Ha KaTylIKaX, PaBHOMEPHOCTb
pacrpenieneHus oTeph B BOJIOKHE U BBISBIIATH HAJTMUHUE JIOKATBHBIX Je(EKTOB IPH IPOU3BOJICTBE
BOJIOKHa;

- U3MEPSITH MTOTEPH B MEXaHMUECKUX U B CBAPHBIX COCTMHEHUSX;

OLIEHUBATh KOA(P(ULUEHT OTpakeHUs U KO3()PUIIMEHT TOMEX

U1 BCTPEYHOTO HAIPaBJICHHUS.

JlabopaTopnasi padora Ne 5.

JIEKTPOONTHYECKHE MOLYJIATOPbI

Lenb paGoThl H3yYeHHE JTUHEHHOTO 3JIeKTpoonTudeckoro apdekra (JIS0) u npuHnmna
paboOThl  IEKTPOONTUYECKOTO MOAYJATOpAa CBETa, HKCIEPUMEHTAIBHOE HUCCIIEAOBAaHHE
XapaKkTEePUCTHK MOAYJIsATOpa Ha ocHoBe HUoOaTa mutust LiINbO3.

B nporiecce BrinonHeHns padoThl CTYIEHT, pyKOBOJICTBYSICh METOIMYECKUMU YKa3aHUSIMU
K BBITTOJIHEHUIO TaHHON paboThI:

- U3y4yaeT 0COOEHHOCTHU PAaCIPOCTPAHUHUS CBETOBBIX BOJIH B aHU30TPOIHbBIX CpPe/lax;

- 3KCIIEPUMEHTAJILHO TOJIy4aeT, HaOMI0JaeT U UCCIIEAYeT KOHOCKONUYECKYI0 KapTUHY Ha
KpHCTaIE;



- OIpeieNsieT MOTYBOJIHOBOE HAMPSKEHNE, COOTBETCTBYIOIIEE U3y4aeMOr'y KpUCTaLTy 110
METO/Y yIBOCHHUSI YaCTOTHI,
- IOJIy4aeT U UccleAyeT AMHAMUYECKUE XapaKTePUCTUKH HCCIIEAyEeMOro KpUcTaia.

JlaGoparopHasi padora Ne 6.

AKyCTOONTHYECKHE MOYJISATOPBI

Ilenb naHHONM TEMBI — U3YYEHHE OCHOBHBIX THUIIOB M XapaKTEPUCTUK AKYCTOONTUYECKHX
MOJYJISITOPOB, UCCIIEOBAaHNE AU(PPAKIUK CBETa HA aKyCTUYECKUX BOJIHAX, SKCIIEPUMEHTAIBHOE
onpenenenue 3¢p(HeKTUBHOCTH JUPPAKLIUU aKyCTOOIITUYECKOTO MOy IITOpa Ha OCHOBE (hochuia
rauus (GaP).

B npouecce BbinonHeHNs pabOThI CTYIEHT, PYKOBOJCTBYACh METOJUUYECKUMU yKa3aHUSIMU
K BBITIOJTHEHUIO JAHHOU paOOTHhI:

- HU3y4YaeT B3aUMOJICHCTBME OINTHUYECKUX U aKYCTMUYECKHUX BOJH, OCOOEHHOCTH
doroympyroro 3pdexra;

- onpezessieT BO3MOXHOCTH U ocoO0eHHOCTH qudpakunu PamanaHara;

- OKCIIEPUMEHTAIILHO U3MEPSIET MEePU]] BOSHUKAIOMIEH TU(PAKIIMOHHON PEIIETKY;

- pacCUNTHIBAET CKOPOCTh 3BYKOBOU BOJIHBIL;

- orieHnBaeT 3((HEeKTUBHOCTH TU(DPAKIINH;

- HCCIIEIYET SKCIIEPUMEHTAIIBHO MOJISIPU3ALIMOHHbBIE

XapaKTepUCTUK MOIYJISATOpA.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX padoT (IIPOEKTOB)
CornacHo yuyeOHOMY IJIaHY KypCOBBIE PabOThI (POEKTHI) MO JAHHOUN AUCITUTUIMHE
HE IIPEyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXxcs Mo JUCHUILIMHE (MOIYJII0)

HepequL y‘le6H0-M€TOI{I/I‘I€CKOFO obecrneueHus JHUCHUIIIWHBI 110

No Bun CPC M
BEITIOJTHEHUIO CAMOCTOSATENEHOW PaOOTHI

1 |IIpopabotka y4eOHOTO 1.WrnaroB, A.H. OnrosnekrpoHuka M HaHOPOTOHHKA: y4eO.
TEOPETUYECKOT O MaTepHaialnocodue [DnekTpoHHBIH pecypce] — DnexrpoH. gaH. — CII6: Jlans,
MTOATOTOBKA K K3aMEHY 2017. — 596 c. — Pexxum nocryma: https://e.lanbook.com/book/95150
Amnppees, B.A.
Hampasnstonue cuctemsl amekTpocBsizu. B 2-x Ttomax. Tom 1-
Teopus nepepaun u BIUSHAS [ DIEKTPOHHBIN pecype] : yueb. / B.A.
Amnppees, 3.J1. IloptHoB, JI.H. KouanoBckuii. — DnekTpoH. 1aH. —
Mocksa : l'opsaas muamS-Tenexkom, 2011. — 494 c¢. —Pexum
JIOCTyMa: https://e.lanbook.com/book/5112 Amnppees, B.A.
Hampasnstomue cucteMsl deKTpocBsizu. B 2-x tomax. Tom 2 —
[IpoexkTupoBaHne, CTPOUTENBCTBO W TEXHMYECKAs SKCIUTyaTallus
[OnexTpoHHBIN pecypc] : yueO. mocobue / B.A. Aunpees, 3.JL
[ToptHOB, JI.LH

2. KouanoBckuii. — OnekTpoH. gaH. — Mocksa : [opsiuas
muausg-Tenexkom, 2010 — 424 c¢. — Pexum gocryma:
https://e.lanbook.com/book/5113 Meronnueckue yka3aHus IO
OpTraHM3alNY CAMOCTOSTEIHHON pabOThI CTYJIEHTOB, YTBEPKICHHbIE
Kadenpor ONTOIIEKTPOHHUKH, MPOTOKOI No 6 o1 «01»

2 |[ToaroroBka K MPaKTUUECKUM 1. Urnatos, A.H. OnTosnexktponrka u HaHo(OoTOHHKA: yueo.
3aHATUAM nocobue [DnexTponHblii pecypc] — OnektpoH. gaH. — CII0:JIans,
2017. — 596 c. — Pexxum poctyna: https://e.lanbook.com/book/95150

2. lloptHoB, 3.JI. IIpuHIIMTIBI TOCTPOEHUS IEPBUYHBIX CETEH U
ONITHYECKUE KabeIbHbIEe TUHUU CBSA3U. YueOHOe mocoOue Il By30B
[OnexTpoHHBIA pecypc] — DnekTpoH. naH. — Mocksa : ['opsaas



https://e.lanbook.com/book/5112

nuuug-Tenexkom, 2013. — 544 c¢— Pexum jgocryna:
https://e.lanbook.com/book/94575

3 |[ToaroToBKa K BBITOJIHECHHIO 1. Urnaros, A.H. OnTosnexTpoHnka u HaHO()OTOHMKA:y4IeO.
J1a00PaTOPHBIX PadOT nocobue [DnexkTpoHHbId pecypc] — DnektpoH. naH. —CI10: Jlans,
2017. — 596 c. — Pexxum moctyma: https://e.lanbook.com/book/95150

2.Auzapees, B.A. Hanpagstolire CHCTEMBI 3IEKTPOCBs3H. B 2-
x Ttomax. Tom 1— Teopus mnepenauv W BIUSHUS [DJICKTPOHHBIH
pecypc] : yue6. / B.A. Aunpees, 3.J1. [loptHoB, JI.H. KouanoBckuii.
— DnekTpoH. maH. — Mocksa : ['opsuast muams-Tenexkom, 2011, —
494 c. —Pexwum goctyma: https://e.lanbook.com/book/5112

3. Anzpees, B.A. Hanpagnsromnme cucTeMbl 31eKTpOCBs3u. B
2-x romax. Tom 2 — [IpoekTHpOBaHKE, CTPOUTEIHCTBO U TEXHIUECKAS
IKCIUTyaTanwst [DIeKTpOHHBIA pecypce] : yued. mocobme / B.A.
Amnppees, D.J1. [loptHos, JI.H. KouanoBckuil. — DnekTpoH. 1aH. —
Mocksa : l'opsuas nunus-Tenexom, 2010. — 424 c¢. — Pexum
moctyna: https://e.lanbook.com/book/5113

VY4eOHO-MeTOIUYECKUE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs W3
YHCJIa MHBAIXOB U JIMI C OTPaHMYCHHBIMU BO3MOXKHOCTSAMHU 3710poBbs (OB3) npenocrasistorest
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM X 30POBbS M BOCHPUATHS HH()OPMAITHH:

JInst L ¢ HapyIICHUSIMH 3PSHUS:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO amiiapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIA TepeyeHb MOXeT OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTa
o0ydJaronuxcs.

3. OOpa3oBaTesibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHMHU JIUCHUILINHBI
(Mmomyuis)

[Tpy u3y4eHnn TUCHMILIMHBI IPOBOJSATCS CIEAYIOIIME BHIbI YUEOHBIX 3aHATHI U paloT:
JIEKLMH, MPaKTUUYECKHE 3aHATUS, JOMAaIlHUE 3a/laHus, TeCTUPOBaHUE, 3aluTa JabopaTOpPHBIX
paboT, KOHCYNbTAllUM C THpenojaBaTeieM, CaMOCTOsATENbHAs paboTa CTYIEHTOB (M3y4yeHHE
TEOPETUYECKOr0 MaTepuana, IOArOTOBKAa K NPAKTHUYECKUMM 3aHATHSM, [OJATOTOBKA K
7a00paTOPHBIM 3aHATHSAM, BBIOJHEHHME JOMAIIHUX 3aJaHHi, MOJArOTOBKA K TECTHPOBAHMIO,
3a4eTy M DK3aMEHY).

Jlng npoBeieHNsI 4YacTU JIEKIMOHHBIX 3aHATUIN UCIIOJIB3YIOTCSA MYJIbTUMEINNHBIE CPEACTBA
BOCIPOM3BEICHUS] aKTUBHOTO COAEPKUMOTO (3aHATUSI B MHTEPAKTUBHON (OpME), IO3BOJISIONIETO
CTYACHTY BOCIIPUHMMATh OCOOCHHOCTH U3y4yaeMOM TUCIMITIIMHBI, UTPAIOIUe PEIAIONIYIO POJib B
MOHMMAHUU U BOCTIPUATHH, a TaK ke B (popMHpoBaHUH NpodeccHOHANbHBIX KoMIleTeHIil. [1o
psaAy TeM IUCHMIUIMHBI JIEKIMH IMPOXOAUT B KiaccuueckoMm cTwie. CTyneHTy B peEXHME
CaMOCTOSITENIbHOM paboThl pEKOMEHYETCsl H3yUYeHUE KOPOTKOMETPaXKHBIX BUACO(DPArMEHTHI 110
M3Y4aeMbIM BOIIPOCAM.

[Tpu npoBeneHnN MPAKTUUECKUX 3aHATUN MOXKET UCIOIb30BaThCS J0CKa, JAJI PacueTOB U
aHaIM3a JIaHHBIX MOTYT IIPUMEHATHCA  JOIOJHUTEIbHBIE  CIPABOYHBIE  MaTEpUAJIbl.
[IpenBapuTenbHO U3ydast pEKOMEHIOBAaHHYIO JINTEPATYPY CTYACHTHI TOTOBSTCS K IPAKTUYECKOMY
3aHATUIO - QHATU3UPYIOT NpPEAJIOKEHHbIE B y4yeOHHMKE TpUMephl pemieHus 3aaad. Ha
MPAKTUYECKUX 3aHATUSAX ydyeOHas TpyIma AEeTUTCsS Ha MOATpyHmnsl mo 5-7 yenoBeka. Kaxmoit
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HNOATPYNIE BBIAAIOTCA CBOM MCXOAHBIX JaHHbIE K pacCMaTpPUBAEMbIM Ha 3aHATHM 3aJladyaM.
Pemenne 3amaun rpynmna opopmisieT Ha JOCKe M MyONu4HO 3amuinaet. IIpu BOZHHKHOBEHHH
TPYAHOCTEH IperoiaBaTesb IOMOTaeT IpynnaM B JOCTHKEHUH MOJIOKUTEIILHOTO pe3yibTara. B
X0/I€ IPOBEPKHU MTPOMEKYTOUHBIX PE3YJIbTATOB, TOMCKA M UCIIPABIICHHSI OLTMOOK, OCYIIECTBISIETCS
UHTEPaKTUBHOE B3aUMOJCHCTBUE BCEX YUACTHUKOB 3aHATHS.

[Ipu mpoBexeHuu J1aOOPaTOPHBIX pabOT MOATpyNIa pa3zduUBaeTCss Ha KOMaHIBI 1Mo 2-3
yenoBeka. Kaxioil komaHzae BbIIAE€TCA 3aJaHME Ha BBIIOJHEHHE JIaOOPATOPHOW pPabOThI
(oTMMYaeTcsi XapaKTEPUCTUKAMHU DIIEMEHTOB MOJYIPOBOIHUKOBBIX MpHOOpoB). CTyaeHTHI
CaMOCTOSITEJIBHO paclpesessitoT O00s3aHHOCTM M IMPHUCTYNAIOT K BHIIOJIHEHUIO 3aJaHMs,
B3aUMOJICHCTBYST MeXay cobOoil. IlpenonaBarenh KOHTPOJIMPYET XOJ BBINOJHEHHS PaOOTHI
KaX/I0i Tpynmoi, mposepsieT MpaBUIbHOCTb COOPKM 3JIEKTPUUECKUX CXEM U MOJKIFOYEHUS
U3MEPUTENBHBIX MPUOOPOB. YTOUHSS XOZ pPaOOThI, €CIM CTYIEHTHI YTO-TO BBIIOJHSIOT HE
IPaBUIbHO, IPENOo/aBaTellb IIOMOraeT UM IPEOOJETh CIIOKHBIE MOMEHTBI M IIPOBEPSET
JIOCTOBEPHOCTh ~ IOJIYYEHHBIX JKCHEPUMEHTANbHBIX pe3ynbTaToB. llocnme odopmienus
TEXHUYECKOI0 OTYETa KOMaH/1bl OTBEYAIOT HA TEOPETHUECKUE KOHTPOJIbHbBIE U JOIOJHUTEIbHbIC
BOTIPOCHI U 3alIMINAIOT JTA00PaTOPHYIO padoTy.

[To m3yyaemol NUCLMIUIMHE CTYACHTaM IPEIOCTaBIsAETCS BO3MOXHOCTb I10JIb30BaThCS
y4eOHO-METOIMYECKUMHU MaTepHajlaMi M PEKOMEHIAIMSIMU Pa3MEIICHHBIMH B 3JIEKTPOHHOM
UH(pOpMaIIMOHHO-00pa3oBaTeNbHOM cpesie MoaynbHoro lunamuueckoro O6yuenus Kyol'V.

Koncynbranuu npoBoAsTCs pa3 B IBE HEACTH IS pa3bsiCHEHUS TPOOJIEMHBIX MOMEHTOB
IPU CaMOCTOSITENIbHOM U3yY€HHH BOIPOCOB U3y4aeMOM JUCLIUIIIMHBI.

Takum 00pa3oM, OCHOBHBIMH 00pa30BaTeIbHLIMU TEXHOJIOTHAMH, UCIOJIb3yeMbIMH B
y4eOHOM mponecce SIBJIAIOTCHA: WHTEPAKTHBHASA JIEKLUS C MYJIbTUMEAMWHOW CHCTEMOH H
AaKTUBHBIM BOBJICUCHHEM CTYJIEHTOB B YUYeOHBI Tmporecc; OOCYXICHHE CIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB W MIpOOJEM M € HOCIEAYIOLUIMM pa30opoM 3TUX BOIPOCOB Ha
NPAaKTUYECKUX 3aHSATHSX; Ja0OpaToOpHbIC 3aHATHS — paboTa CTYJEHTOB B MAalbIX TpYIIax B
peXrMax B3aUMOJICHCTBUS «TIperojaBaTesb — CTYACHT», «CTYACHT — IPeroiaBaTeliby, «CTYIeHT —
crynent». [Ipu mpoBeneHnN MPaKTHYECKUX H JIA0OPATOPHBIX YUeOHBIX 3aHATHHA MPETyCMOTPEHO
pa3BuUTHE Yy OOYy4arolIMXCs HAaBBIKOB KOMAHJHOW paloThl, MEXJIMYHOCTHONW KOMMYHHKAIIWH,
NPUHATHS PEIICHUH U JTUAEPCKUX KaueCTB.

JUis A ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH 3/I0POBbS NPEIyCMOTpPEHAa OpraHU3alus
KOHCYJIBTAIMI C UCTIOJIb30BAHUEM AIICKTPOHHOU mouThl itk Microsoft Teams.

[Ipy w3yyeHHMM JUCHMIUIMHBI MOTYT MPHUMEHSTCS HEKOTOpbIE acleKThl MOJENH
«epeBEPHYTOr0 OOYUEHUS» B PEKUME TUCKYCCHOHHO-OPUEHTHPOBAHHOTO IEPEBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEpPEeBEPHYTOrO Kiacca: JAMCTAHIMOHHBbIE 0Opa3oBaTelbHbIE
TEXHOJIOTUH (3JEKTpOHHOE 00ydyeHue) B (opMe CMEUIaHHOIO OO0Yy4YeHHs, OCHOBAaHHOIO Ha
COYETaHUM OYHOro OOydeHHsI M OOYy4eHHUS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOYAOIINMHU
HEKOTOpBIE acleKThl B (hopMare NUCTAaHIMOHHOro o0yueHus B coorBeTcTBHM ¢ ®PI'OC BO. B
YCIIOBUSAX Pa3BUTHS AJEKTPOHHONW MH(DOPMAIMOHHO-00pa30BaTEIbHON Cpeibl By3a B KauecTBe
yrIpaBiieHus: 00yuyeHrueM BbiOpaHa ruiatrgopma Moodle, onHako, COBMECTHO ¢ HEH ISl CO3JJaHuUs
U MyOJMKalMM KOHTEHTa M y4eOHBIX OOBEKTOB MCIIOJIB3YIOTCS: CIyk0a BUAEO TPAHCISILUU
Microsoft Stream 1 HTHCTpYMEHT AJ11 KOMMYHUKAIMU U 00paTHOM cBsi3u Microsoft Teams.

4. OueHoYHbIE CPeACTBA JJIsl TeKYLIEro KOHTPOJISI YCIeBAeMOCTH M NPOMEKYTOUYHOM
arrecTauuu

OrneHOYHBIC CpeNCTBAa MpeAHa3HAYEHBI JJII KOHTPOJIS M OICHKH 00pa3oBaTeNbHBIX
TOCTHIKEHU N oOyuarommxcs, OCBOUBIITNX nporpamMmmy yueOHOU JUCIUTLTAHBI
«OnTOAIEKTPOHUKAY.



OneHoYHBIE CPEACTBA BKIIOYAET KOHTPOJIBHBIE MAaTE€pUaibl IS MPOBEACHUS TEKYLIero
KOHTPOJISl B opMe TECTOBBIX 3aJaHUM, pacdeTHO-TpaUUECKUX 33aJaHUNA U MPOMEeKYTOUYHOM
arrecTanuu B GopMe BOIIPOCOB AJIs MOATOTOBKE K 3a4€THOMY TECTUPOBAHUIO U BOIIPOCOB U 3a/1a4
K 3a4éry.

@OH/1 OLIEHOYHBIX CPEJCTB ISl MPOBEACHUS TEKYILErOo KOHTPOJIS COAEPIKUT:

- KoHTpOIBbHBIE BOIIPOCHI K JIAOOPaTOPHBIM paboTaM U TpeOOBaHUS K COACPIKAHUIO OTYETA.

- BapuaHThl TECTOBBIX 3a/1aHMII.

KoHTpoibpHBIE BOPOCH IO yU4eOHOU TTporpamme

B mporecce moAroroBKM W OTBETaM Ha KOHTPOJIBHBIE BOIPOCH (HOPMHUPYIOTCS U
omnenuBaroTcsi Bce TpeOyembie PI'OC wum OIIOIl mns nwampaBnenuss 03.03.02 dwusuka
kommetenuuu: [1K-5, T1IK-6.

Hwxe npuBoasTcs: mpuMepbl KOHTPOJIBHBIX BOIIPOCOB IS paboyeil mporpamMmel.

[ToyHBI KOMIUIEKT KOHTPOJBHBIX BOMPOCOB JIJIsl BCEX paslienoB padodeil mporpammbl
npuBoautcs B ®OC nucuurmnunel b1.B.08 «OnTosnekTpoHuKa.

HUcTounuku cBera. CBeronsiyyamomue 110abl. JlazepHbie 1M0abI:

OOBsICHUTE YCIIOBHE CYIIECTBOBAHUS MHBEPCHON HACETEHHOCTH.

Kakumu ciocob6amu MOKHO MOIYYUTh HHBEPCHIO HACETIEHHOCTH B MOJTYIIPOBOJHUKAX ?

[lepeuncnure U MpoaHATM3UPYHTE 0COOCHHOCTH pabOTHI JIa3€POB HA TETEPONEPEX0aax.

Onumure Mo 3HEPreTUYecKuM AuarpaMmaM MPUHIUI PadOThl MOIYIPOBOJHUKOBOTO
Jasepa.

Paccuuraiite no cnekrpaibHoi xapaktepucTtuke JI/ ero korepentHocts B I'T'1I.

CBeToBOABI:

Kaxk n3menutcs HopmupoBaHHas yactota OB, eciiv yBeIU4YUTh JJIMHY BOJIHbBI?

Kak uzmenutcs HopmupoBanHast yactora OB, eciu yBenuuurh nc?

[lepeunciure OTIMYMS CHMMETPUYHBIX U HECUMMETPUUYHBIX MoJ B OB?

Yemy paBHO MUHHUMAaJIbHOE 3HAUEHUE JJIMHBI BOJIHBI Ui (yHIaMeHTalbHON Moabl? Kak
CBsI3aHa NIOCTOSIHHAS pacnpocTpaneHus Moabl OB u jyirHa BOJIHBI?

Kak cBsi3ana mocrosiHHas pacnpocTpaHeHuss moisl OB u moxasarenb NperoMIIeHUs
CEpILEBUHBI ?

KoceiMu ninm MepuarioHanbHbIMU JiydaMu opMupyercst pyHnameHTanbHas Mmoaa OB?

Kakoe mone npeo6nagaer B moge HE11?

OT Kakux mapaMeTpoB U KaK 3aBHCHUT YHUCIIO MOJ B MHOroMo1oBoM OB?

ITorepu B cBeTOBOAAX:

B kakoil obmactu cnektpa i kBapueBbix OB HaxonuTcs MakcHUMyM
(MakCUMyMBbI) TIOTJIONIEHUS, BBI3BAHHOTO SJEKTPOHHBIM MEXaHH3MOM MOJSIPU3AINU
nuaiekTpuka. Yem BrI3BaHb! oTepH B KBapiieBblx OOB Ha jiiHe BoaHbI 1383 HM?

Pacnonoxure B mopsiike yBENMYEHUsI OTEPh M3Iy4yaTenu AJisl KBapuesoro MM
CBETOBOJIOKHA:

Ne-He nazep; n/n nazep Ha GaAs; Er — nazep (ycunutens); CO2 - nazep?

Jlyig 4ero B ONTHYECKUX BOJIOKHAX JUIsl pabOTHI B TPETbEM OKHE MPO3PavyHOCTH
(1500 — 1625 uM) yBenUYMBAIOT AJIUHY BOJHBI oTceukn ¢ 1260 um (Pekomenn. MCD-T
G.652) no 1480 um (Pexomena. MCO-T G.654)?

[Touemy kBapueBbie OOB He UCNONB3YIOTCS B CUCTEMAaxX CBSI3M Ha JJIMHAX BOJIH
BHUJIIMOTI'O Juana3oHa’?

JUia 4yero B TecTepax Ul W3MEPEHHs 3aTyXaHHMsT MOIYJIUPYETCS BBIXOJHOE
U3JIydeHue?

[lepeuncnaure ¢akTopsl, KOTOPHIMH OOYCIOBICHO 3aTyXaHHWE CHUTHAJIOB B
cBeroBoAax. Kakoil marepuan Oosiee mpo3padeH B 00JacTH 3 — 5 MKM: TPHUCEICHH]
MBIIIbSKA, TUOKCU]L KPEMHUS UM JUOKCUJ TepMaHus?

[Touemy kBapueBble onHOMO0BbIe OB He Hcronb3yloTCs B cUCTEMax CBS3HM Ha
JHaxX BojH ganbHero MK (L >>2 mxm) nuamnasona?



[Touemy kBapueByro o6osiouxky OOB nenatot ropasmo 6osiee Tosctoit (125 Mrm),
yem cepaueBuny (8-10 mxm)?

[lepeuncnure Tpu OCHOBHBIX IpOLIECCa, OMPEAEIAIONINX COOCTBEHHOE 3aTyXaHUE
B CBETOBO/IE.

JAucnepcust UMIYJIbCOB B CBETOBOAAX:

Mosia HU3KOI0 WM BBICOKOTO MOPSJIKA PaHbIlIe BBIMIET U3 CBETOBOJA?

Cger ¢ pymHOM BosiHbl 0,85 MkM wim 1,3 MM win 1,55 MKM paHbliie BBIAJIET U3
KBapLEBOI0 CBETOBO/AA?

da3oBas UK IPpyNnoBasi CKOPOCTb OTBEUYAET 32 XPOMATUUYECKYIO IUCIIEPCUIO?

W3 kakux cOCTaBIIAIOIINUX COCTOUT XpoOMaTHUeCcKas qucrnepcus?

B uem oTiinune TepMUHOB!

- JMCIEepCcHUs MpH KIACCUUECKOM OIMCAHMM IPEJIOMIIEHUS CBETa B IPU3ME -
JUCIIEpCHs IIPU OMHUCAHUM ONTUYECKOro curHaia B OB?

[lepeuncnure (GakTopbl, KOTOpPbIE OIPEACNAIOT Iucrnepcuio curHaioB OB?
[Tepeuncnure criocoObl yMEHBIIICHUS BIUSHUS MaTepuaibHoi nucniepcun B OOB?

ITouemy B rpaaueHTHIXx MOB MonoBas nucriepcusi NpOSIBISIETCS 3HAYUTEIBHO
cnabee, 4eM B CTYIIEHYATHIX ?

[lepeuncnure cnocoObl yMEHbIIEHUS BIMSIHUS MO0BOM nucnepcuu B OB.

Uto npoucxoauT ¢ MaTepuanbHou nucnepeueit s crangapraoro OOB (Pek. ITU-
T G.652) na nqune BosiHbI 0koJi0 1300 HM?

B kakux equHunax HOpMUpyercs yAellbHas XpoMaTH4ecKas qucrepcus?

[lepeunciure crnocoObl yMEHBIICHUS BIUSHUSA TMOJSPU3ANMOHHON MOJOBOM
nucnepcuu B OB?

B kakux eguHuIIaX HOpMUPYETCs yelbHas MaTepuaabHas Iucrepcus?

[Touemy B OB Bo3HUKaeT nosispusanuonHas moaoBas aucrepcus (IIMJ1)?

[lepeuncnure cnocoObl CMELIEHUS TOYKM HYJIEBOW JAMCIEPCUM B 00JacTb
MUHHUMYMa OTEPH?

[Touemy cranmaptasie OOB (Pek. ITU-T G.652) wmano mnpuemiaembl ajs
COBMECTHOM paboThI ¢ 3pOMEBBIMH YCHIIUTEISIMU?

DoTONPHEMHHUKH:

Uemy paBHa TpaHMuYHas JJIMHA BOJIHBl HW3JIY4Y€HHUs, [OIJIONIAEMOr0 B
MOJIYTIPOBOJHUKE?

B kakom cimyuyae Tok ¢oromnpeoOpazoBaTtens U (OTOTOK p-TM-NEpexoAa MOYTH
COBMAJIAIOT MO 3HAYEHUIO?

Yem omnpenensercs npenenbHoe 3HadeHHMe UXX Uil MOJYIPOBOJHHUKOBOIO
nepexona’? Kak  onpenenuTs ~ 3HaueHHE  ONTUMAIBHONM  Harpy3sku  Juid
dborompeodpazoBarens?

OnrpoHsr:

HazoBure npenmMyiecTsa ONTHYECKON CBSA3H 2JIEMEHTOB B DJIEKTPUUECKUX LIETISIX.
Kakue HerocTaTku UMEIOT ONITPOHBI?

YeM 00bsICHACTCS HU3KHH KOA(PPUIUEHT MOJIE3HOTO AEHCTBUS ONTPOHOB?

BOCII: [lepeuncnure TUIIBI TUHUH CBSI3U U YKaXKHUTE UX OCHOBHBIE CBOICTBA.

OO0bsacHuTe 0cOOEHHOCTH PabOTHl (MPEUMYIIECTBA M HEAOCTATKH) OMTHUYECKUX
JUHUHI B OTKPBITOM NPOCTPAHCTBE.

Chopmynupyiite TpeboBanms, mnpenbsaBiasemble k OHCII coBpemeHHOI
MHOTOKAHAJIbHON U aBTOMATHYECKON CBS3BIO.

Ilepeuncnure npeumymecrsa OHCII.

DiiekTpoonTuyeckue MOAYJIAATOPbl: OOBSCHUTE MEXaHU3MBI IOSBICHUS
s dexroB Keppa u [Tokkenbca.

UTo mpoMCXOOUT CO CBETOBOM BOJHOW TMPU  MPOXOXKICHUHM  4epe3
YETBEPTHBOTHOBYIO TJIACTUHY?



Kakum m3MeHeHUsIM NoJBepraercsi CBETOBas BOJHA IpPU IMPOXOXKICHUHM uepe3
MOJIYBOJHOBYIO TUIACTUHY?

CymiecTByeT nM JHHEHHAas 3aBUCHMOCTb MEXJY IOKa3aTejeM IpeIOMIICHUs U
HaMPSKEHHOCTHIO AIEKTPUUECKOTO TOJIS B 3JIEKTPOONTUYECKUX SBJICHUSIX?

AKycTOONTHYECKHE MOAYJISATOPBI:

B uém paznmmume mexnay maudpakuueit Pamana-Hara u nudpaxnueir bparra?
Hudpakmus kakoro Buaa Habmomaercs B padore?

Kak w3menntcs mudpaknuoHHas KapTUHA HA OSKpaHEe, €CIH HUCIOJIb30BaTh
U3ITy4eHHe J1a3epa ¢ Apyroi JUIMHOM BosIHbI? OT Kakux (hakTopoB 3aBUCUT 3PPEKTUBHOCTD
T pakuu?

Bnuser nu ¢onoBas 3acBetka (oToaumona Ha Tok Qoroauona? Ha 3naueHue
3P PEKTUBHOCTH TUPPaAKIUU?

IIpakTnyeckune 3a1aHus M0 y4eOHOI mMporpamMmme

B pesynbrare BRIIOMHEHUS JIMPAKTUYECKUX 3aJaHUN Y CTYJICHTOB (JOPMUPYIOTCS
n onenuBarTcs Bce Tpedyembie @I'OC u OIIOIl mns wampasnenus 03.03.02 duzuka
KOMITETECHIINH:

[TK-5, T1IK-6. Huxe npuBoaSTCS MPpUMEPHI MPAKTUYCCKUX 3alaHui Il pabouei

MIPOTPaMMBI.

[TonHBI KOMIUIEKT NPAKTUYECKUX 3aJaHMi JUIsl BCEX paslienoB paboueit
nporpammsl npuBoautcs B @POC aucuumnnnsl 51.B.08 «OnTosnexkTpoHukay.

Hcrounuku cBera. CBeTou3ayyaronue Anobl. JlazepHubie 1M0abI:

PaccuuTaiite no cnekrpanpHoi xapakrepuctuke JI/[ ero korepentHocTs B [T,

OneHuTe 1o CreKTpaibHON XapaKTePUCTUKE TMHY ONTUYECKOT0 PE30HATOPA.

Yro takoe aneprypa mzinydeHus? OObICHUTE pa3inyne anepTyphl B INIOCKOCTH P-
N-Tiepexo/ia ¥ B MEePIEHAUKYISIPHOM IITOCKOCTH.

Kaxue monst BugHbI ¢ momoibio [THB 1 matoBoro sxpana? [louemy ¢ nuamMeHeHuEM
TOKa MEHSETCS YUCIIO MOJ?

OObscHUTE MEXaHNU3M 00pa30BaHuUs ONEPEUYHBIX MO/I.

CKOJBKO MPOJOJBHBIX U CKOJBKO MOMEPEYHBIX MOJ HaOIIOAaeTcs A JTaHHOTO
nazepa?

CgeroBojbI:

Uemy MOkeT OBITh paBHA HOPMUPOBAHHAS 4acToTa it (yHAaAMEHTAITHHOM MOJIBI
OOB:1,2,3,4,5,10, 100 umu 1000 ?

Hauwmnas ¢ xakoil JJIMHBI BOJHBI B OJHOMOJOBBIX KBapieBbix OB mosBisiercs
cummerpuyHas moaa EO1 : 850, 1200, 1300, 1550 unu 1650 um?

Hauwnnas ¢ xakoil JJIMHBI BOJHBI B OJHOMOJIOBBIX KBapleBbix OB mosBisiercs
dynnamentansaas moaa HE11 : 850, 1200, 1300, 1550 unu 1650 am?

Koceie nnm mepuananbheie ayun npeobnagator B OB? Kakumu mapamerpamu u
kak otnunyatrorcess MOB u OOB?

[Touemy xBapueBbie ogHOMOMOBEIE OB He HCHONB3YIOTCS Ha JJIWHAX BOJH
BUJIUMOTIO JIMarna3oHa’?

[Touemy xBapueBbie ogHOMOMOBEIE OB He HCHONB3YIOTCS Ha JJIWHAX BOJH
nanpHero UK nuamazona ( >2 Mkm)?

[Touemy kBapueByro o6osnouky OOB nenatot ropasmo 6osiee Tosctoit (125 Mrm),
yeMm cepaueBuny (10 mxm)? I'ie mpuMeHst0TCS KBapIieBbIe OTHOMOIOBBIE CBETOBOIBI JIS
JUTUHBI BOJTHEI 850 HM?

Kak TeopeTndeckn W TPAKTUYECKH ONPEACTUTh (OLIEHUTH) YHCIO MO/,
pacmpocTpaHsomuxcs B cBeToBoie? Kakas niimHa BOJTHBI OTCEUKH OOJIBIIIE B BOJIOKHE HITH
B Kabene?

Uemy paBHa MHUHHMaJIbHAs W MaKCUMaJIbHAsl JUIMHA BOJHBI (PyHIaMEHTAIbHOU
moasl HE11 kBaprieoro OOB?



UeMy paBHa MUHUMaJIbHAsI 1 MaKCUMaibHas JIJIMHA BOJIHBI MOJIbI EQ1 KBapiieBoro
OB? Uucno HampaBiseMbIX MOJ B KAaKUX CBETOBOJAAX OOJBINE - CTYNEHYATHIX HIU
rPaIUCHTHBIX (IIPU TPOYMX paBHBIX ycloBusax)? HazoBure o01acTy HpUMEHEHUS
BOJIOKOHHBIX CBETOBOJOB.

B kako# MmjiocKoCTH MONSPU30BaH JIyd, OTpaxEHHBIM moja yriioMm bproctepa oT
ONTHYECKHU OoJiee

mIoTHOU cpebl? [Toka3aThk MIOCKOCTh KOJIEOAHUHN AJIEKTPUYECKOTO BEKTOPA.

Kakue matepuanbl MCMONB3YIOTCA MPU TMOJYYEHHUS ONTHYECKUX BOJOKOH JIs
CepILECBUHBI

(06osoukm)?

[lepeuniciiute OCHOBHBIE XapaKTEPUCTUKH OINTHYECKHX CBETOBOAOB (IO
BO3MOKHOCTH C

yKa3aHUEM YUCJICHHBIX 3HAUYCHUH ).

[Touemy cBeroBoabl st BOCII He M3roTaBIMBaIOTCS C YUCIOBOW amepTypoit
3aMeTHO OoJiee

0,27

[Touemy cBeroBoabl st BOCII He M3roTaBIuMBarOTCS C YUCIOBOW amepTypoil

3aMEeTHO MEHee
0,17

[ToTtepu B cBeTOBOAAX:

Kakue akropel BHOCAT HaumOONBIIMI BKJIAJ B TOTEPU CTAHIAPTHOTO
OJIHOMOJIOBOTO

OINITUYECKOTO BOJIOKHA, pabOTaI0MIero BO BTOPOM OKHE MPO3PAYHOCTH?

Kak 3aBucuT pesneeBckoe paccestHie OT TeMIIepaTyphbl 3aTBEpAeBaHUS CTEKa?

Jlnist 9ero B ONTHYECKUX BOJIOKHAX Ui pabOTHl B TPEThEM OKHE MPO3PAYHOCTH
(1500 — 1625

HM) YBEJIMYMBAIOT JJIMHY BOJIHbBI oTceduku ¢ 1260 um (Pexomenn. MCO-T G.652 —
cranaaptHoe OOB)

no 1480 um (Pexomenn. MCO-T G.654 — OOB co cMmenieHHOW JUTMHOM BOJIHBI
orceukn)? Yemy paBHO

JOMyCTUMOE yBenndeHne noteps B OB npu ero ykiaake B onTuyeckoMm kabene?
ITouemy pesko

yBeNnmn4HuBarTCcs motepu B OB mpu ero CKpy4nBaHUU C IUAMETPOM TIETIH MEHEe
20 Mmm?

Jucnepcusi UMNYJILCOB B CBETOBOIAX:

Kakoli nanumHe BOJHBI COOTBETCTBYET HyJEBas MaTepuanbHas JUCIEpPCHUsS B
crangaptHoM OOB (Pexk. ITU-T G.652) ?

Kakoii panuHe BOJHBI COOTBETCTBYET HyJeBass NpoQUIbHAs AUCHEpCUs B
crangaptaoM OOB (Pex. MCO-T G.652) ?

Kakolf 1MHE BOJHBI COOTBETCTBYET HyJeBas BOJHOBOJHAs JUCIEpPCHUS B
crangaptaoM OOB (Pex. MCO-T G.652) ?

Kakolt uinHE BOJHBI COOTBETCTBYET HYJIE€Bas XpoMaTHyecKas AHUCHEepCUs B
craugaptaoM OOB (Pexk. ITU-T G.652)?

Kakoit nanuHE BOJIHBI COOTBETCTBYET HyJeBas MOJSAPU3ALMOHHAS MOJOBas
nuctiepcust B OOB?

[Touemy OB c HenyneBoil cmeménnoit aucnepcueit (Pex. MCO-T G.653) mano
TIPUEMIIEMBI I COBMECTHOHN pabOTHI C ApOUEBBIMH YCHIUTEISIME?

Kakoit [yMHe BOJHBI COOTBETCTBYET MUHMUMYM JUCIEpcHH B cTaHgapTHbIXx OOB
(Pex. MCOT G.652) ?

B xakom OB meHblle 3Ha4eHHE JUCTIEPCUU: B MHOIOMOJIOBOM T'PaINEHTHOM WU
OJTHOMOJIOBOM CTyII€HYaTOM?



UeMy paBHO TUITMYHOE 3HAYEHHUE XPOMATUYECKOW Aucniepcuu B cranaaptaom OOB
(Pek. ITUT G.652) B TpeTheM OKHE MTPO3PAYHOCTH?

UeMy paBHO TUITMYHOE 3HAYEHUE XPOMATHYECKOM nucnepcuu B crangaptaom OOB
(Pex. MCO-T G.652) BO BTOPOM OKHE MPO3paYHOCTH?

[Tepeunciure crocoObl yBEeIWUYEHHUs CKOPOCTH mepenayn uHpopmanuu B OB?
Kakoii Bun nucniepcuu npeodiagaet B cranaapTHeix OOB (Pex. MCO-T G.652)?

DOoTONPUEMHHUKU:

Kak omnpenenuTs 3HaU€HHE ONTUMATBHON HArpy3Ku Aiist (hoTorpeodpasoBares?

Kak ompenensercss mnpenenbHbIE TOK KOPOTKOTO 3aMBIKaHHUS COJHEYHOTO
areMeHTa’?

Kaxkoit Tox quddy3uonHbIi wim npeidoBblil co3aaét GoToToK?

[epeuncaure paxropsl, camxaromue KI1J[ ¢poronpeodbpazoBarers.

OnrTpoHsbI:

KakoBbl (QyHKIMOHATIBHBIE Ha3HaueHHs oONTpoHOB? HazoBUTE OCHOBHBIC
XapaKTePUCTUKHU U TUIIBI ONTPOHOB. UTOo omnpenenseTr ObICTpoAeHCTBUE ONITPOHOB?

BOCII:

[Tokaxute TpeOOBaHMS, TMpENbSABISEMbIE K U3IydaTelsiM, COCAMHUTEIM,
ONTUYECKUM BoJIOKHaM, ¢oronpuémMHukam B BOCII. Ilepeuncnure NpUHLIMIIBI
noctpoenus cetu cesizu BCC.

Uem omimuaroTcss TpeOOBaHMS K ONTUYECKUM BOJIOKHAM JUIsl MarucTpajbHOM,
30HO0BOH U JiokasibHOM BOCII?

Uem ominyaroTcsi TpeOOBaHMSI K ONTHYECKUM KaOessM JUIsi MarucTpajbHOM,
30HO0BOH U JiokasibHOM BOCII?

JIEKTPOONTHYECKHE MOLYIATOPbI:

Kak u3mensiercs npoxosuiasi uepe3 KpUcTal BOJIHA MPU MPUII0KEHUN BHEITHETO
noJisi?

Uem 00ycroBieHa Majnasi HHEPLUUOHHOCTh 3JIEKTPOONTHYECKOro ddexra?

I'me mpumensitorest a3 dexts [Tokkensca u Keppa?

Paccuwnraiite ObICTpOACHICTBHE UCCIETYEMOTO 3JIEKTPOONITUIECKOTO MOAYIISTOPA.

AKYCTOONTHYECKHE MOYJIATOPBI:

Kakue ¢pakrops! onpenenstor 6sicTpoaeiictBue AOM?

Kaxue 3¢ (eKTsl BHI3BIBAIOT KOHEUHYIO MIHUPUHY M0oJ0ckl 4acToT AOM? Ouenute
LIMPUHY MTOJIOCHI 4acTOT Hccaenyemoro AOM.

OObscHUTE MEXaHU3M OOJIBIIOTO W3MEHEHHS WHTEHCUBHOCTH IU(GPAKIUN MPHU
MaJIOM U3MEHEHUH YacTOThI T€HEPATOPA.

TecToBbIe 321aHU 110 Y4eOHOM MporpamMmme

B nporecce BBINOIHEHUSI TECTOBBIX 3aaHUN (OPMUPYIOTCS U OLIEHUBAIOTCS BCE
tpeOyemble ®I'OC u OIIOII ansa nanpasnenus 03.03.02 dusuka komnerenuuu: [1K-5,
[TK-6.

TecroBble 3a1aHnst COCTOUT U3 6—18 TeOpeTHUECKUX BOIPOCOB IO TEMATUIECKUM
paszenamM pabodeil mporpaMMel yueOHOM AucHUIUIMHBL. Bo Bcex Bonmpocax KaskKIoro Tecta
npeJoaraeTcs BHIOOP OAHOrO U3 3-5-X BO3MOXKHBIX OTBETOB.

Cucrema OLEHOK BBINOJIHEHNS KOHTPOJIBHOIO TECTUPOBAHMSL:

— «OTJIMYHO» — KOJMYECTBO MPABWIHHBIX OTBETOB OT 85% 10 100%;

— «XOpOLIO» — KOJIMYECTBO MPaBUIIbHBIX 0TBETOB OT 70% 10 84%:;

— «YJOBJIETBOPUTEIHHO» — KOJIMYECTBO MPABUILHBIX OTBETOB OT 55% 110 69%.

Hwxe npuBoaATCS MpUMEPHI TECTOBBIX 3aJJaHU /U1l pabodel IporpaMMel.

[ToyHBII KOMIJIEKT TECTOBBIX 3aJaHUIl IJIs BCEX pazJienioB paboueil mporpamMmmbl
npuBoautcs B POC nucuumnunel b1.B.08 «OnTosnekTpoHuka.

Tect mo Teme: «CBeTOBOABI»

1. Kakue Marepuaiibl HCIOJIB3YIOTCA Ul CEPALIEBUHBI IPU U3TOTOBJICHUN

KBapLEBbIX ONTHYECKUX BOJIOKOH?



a) Si02, GeO2,

6) P205, B203,

B) CI2, Cr203,

r) Fe203, H20)

2. Kakue marepualibl HCTIONB3YIOTCS ISl 000JI0YKY P U3TOTOBICHUH

ONITUYECKUX BOJIOKOH?

a) Si02, GeO2,

6) P205, B203,

B) CI2, Cr203,

r) Fe203, H20

Tect no Teme: «Ilorepu B cBeTOBOAAX»

1. Bo ckosbKO pa3 yMEHBIINTCS HHTEHCUBHOCTD CBETA, NpoleAero yepes 20 km
MM cBeTOBOJIOKHA, €CII TTOTEPH B CBETOBOJIC COCTABIAOT 1 1b/km?

a) 0,01 pas.

0) 10 pas.

B) 100 pas.

r) 1000 pa3.

2. PaccunraiiTe moTepu B CBETOBOJIE, €CJIM (POTOTOK BXOJHOTO CUTHAja paBeH 10
MKA, a BeIxogHoro 10 HA ?

a) [lorepu cocrasst 0,001 nb.

0) [Torepu cocrapsT 3 nb.

B) [lorepu coctassat 10 nb

r) [Torepu cocrapsaT 30 ab.

Tembl pedepaToB no yueOHOIl mporpamme

B npouecce moarotoBku u HamucaHus pedepara y CTyACHTOB (pOPMHUPYIOTCS U
onenuBaTcsi Bce Tpedyempie OI'OC u OOIl gns wampasnenus 03.03.02 dusuka
kommetenmuu: [1K-5, TTIK-6.

OnTruyeckne yCuIuTeNn

OTkpsiTas ontuyeckas cBsi3b. [lormoieHune nazepHoro u3nydeHus: atmochepou

JlokanbHbIE ONTHYECKUE CETH

ATTEHI0aTOpHI

MerTannnueckue 31eMEHThI B KOHCTPYKIIUSX ONTUYECKUX Kabemnei

Bnusinue BHemHUX (hakTOpPOB Ha MPOYHOCTH U apameTpsl OK

ConuToHHBIN PEeXUM Nepeaadn

MarucrtpallbHbIE CETH CBS3H

30HOBAas CBS3b

BHyTpunpousBoacTBEHHas CBS3b

Pa3bEmbI 17151 MHOTOBOJIOKOHHBIX Kabenei. durypHeie COeTMHUTENN

CrpoeHne m1aHapHbIX U ABYXCIIOMHBIX CBETOBOJIOB

Cetu HoBoro nokosieHust (NGN)

HanpagisieMble BOJIHBI, BOJHBI 000JI0YKH U U3Ty4aeMble BOJTHBI

OnTHueckue pa3BeTBUTENH

Ontuyeckue GUIBTPHI

Onruyeckre NepeKIodaTeNn

Omnpenenenne mecta u xapakrepa nospexaenus BOJIC

Tunsl, KOHCTPYKIMH U XapaKTEPUCTUKU BHYTpUOOBEKTOBbIX OK

Tunsl, KOHCTPYKIMH U XapaKTepUCTUKH criennanbHbix OK

Tunel, KOHCTPYKIINN U XapaKTEPUCTUKN MOHTaXHBIX OK

TexHoI0rMM U3rOTOBICHUS ONTUYECKUX Kalbenel cBsI3n

CoenunurenbHble My(QTHI TOPOACKUX U MEXIYTOPOAHBIX JIUHUH CBSI3U

Pednexromerpuueckue usmepenus B BOJIC

MeTtopl U3MepeHusl NOTePh B ONTHYECKUX BOJIOKHAX



Onrtudeckue U30IsTOPbI

CoenuHuTeNbHBIE MY(PTHI TOPOJCKUX U MEXKAYTOPOIHBIX JIUHHUNA CBSA3U

Oco0OeHHOCTH CBApPKU OJJHOMOJOBBIX ONTHYECKUX BOJOKOH

Crioco0pl yBeJIMYEHUS POMYCKHON CIIOCOOHOCTH ONTHYECKUX BOJIOKOH

[ToTepu B COBpeMEHHBIX ONTUYECKUX BOJIOKHAX

OnTHyeckue BOJIOKHA [yl LIMPOKONOJ0CHOH nepeaaun G.656

Onrtuyeckue BoJIOKHA Juis ceTed goctyna G.657

KonTtponsHbie paboTsl 10 yueOHON porpaMme

B mporecce moAroToBKM M BBIMOJHEHHS] KOHTPOJIBHBIX PaboT (GopMUPYIOTCS U
onenuBaroTcs Bce Tpedyembie ®I'OC u OIIOIl mns wanpaBnenus 03.03.02 dusmka
kommetenuuu: [1K-5, TTIK-6.

Hwxke mnpuBoguTcs mpuMep KOHTPOJBHOM pPabOThl B BHUJAE JBYX BapHaHTOB
MPAKTUYECKUX 3aJaHUH.

Bapuanr 1.

BbruncnuTh pa3HOCTh YAaCTOT MEXIY MOJAMH IOJYIPOBOJHUKOBOIO Ja3epa C
JUIMHOH jerupoBaHHoro ciosg L=0,3 MM npu nmokasarene NpeaoMIeHUs] aKTUBHON CPEJIbI
n=3.8.

Onpenenuth BpeMss M JUIMHY  KOT€PEHTHOCTHM  CBETa  H3JIy4yaeMoro
MOJYIPOBOJHUKOBEIM JlazepoM Ha GaAlAs/GaAs, UMEIOIIMM MIMPUHY CHEKTPAIbHON
JIMHUM U3JIy4€HUs 2 HM IIpU cpeiHel JyinHe BosHbl 0,82 MKM.

Bapuanr 2.

Omnpenenutpd unciao kosedareapbHbIX MoA N Ja3zepa, UMEIOIIEro MHUPUHY KOHTYpa
yeunenust Af=20 I'T'u. Paccrosinue Mexny 3epkaiamu pezoHatopa jiazepa L =10 cm.

Paccunraiite nnuHYy BOJHBI M3JIy4YeHUs Ui [-II MaTepualia C IMIMPUHOU
3anpeniéHHoM 30161 1,24 5B

4.2 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBeICHUsI POMEKYTOYHOM aTTecTaluu

4.2.1 Bonpocbl, BBIHOCUMbIE HA 32a46T MO AUCHUILVIMHE «ONTOIEKTPOHUKA» IS
Hanpasjenusi noaroropku: 03.03.02 ®uszuka

B mpornecce moAroToBKM U cliayM dK3aMeHa (OPMUPYIOTCS U OLIEHUBAIOTCS BCE
tpebyembie ®I'OC u OIIOII ansa nanpasnenus 03.03.02 dusuka komnerennuu: [1K-5,
[TK-6.

1. CoBpeMeHHasi OMNTOXJEKTPOHUKA. ODIEKTPOHBI W (POTOHBI KaK HOCHUTETH
uHpopmaruu. O6acTH MPUMEHEHHM, TPEUMYIIIECTBA 1 OCOOCHHOCTH OMTORJIEKTPOHUKH.

2. Ilpunmun paOGoThl  CBETOM3NyYAIOUIMX  AMOAOB. IIpsMO30HHBIE U
HENPSIMO30HHBIE MaTepUaIbl JJi1 ONTOAIEKTPOHUKH.

3. ITonynpoBoanukoBblie Ja3epsl. [Ipunnun padotsl. [IpogonbHbIe U TONIEpeYHbIE
MoJibl. YciioBue 00pa3oBaHUsl MHBEPCUH HaceleHHOCTH. OCHOBHbIE XapaKTEPUCTUKH T/
Ja3€poB.

4. 3onHHasg auarpamma rereporepexonoB. Ilonbop MOTYNPOBOJHUKOBBIX
MaTepHajoB Uil TeTepocTpyKTyp. OcoOeHHOCTH paboThl Ja3epoB Ha JIBOWHOU
reTepOCTPYKTYPE.

5. Tlpunmun paGoThl cBeTOBOAOB. OCHOBHBIE XapaKTEPUCTHKU CBETOBOJIOB.
Mexanu3m oOpa3zoBaHus MOJ. MHOrOMO/I0BbIE M OJTHOMOJIOBbIE CBETOBO/IbI. [IpuMeHeHMs
CBETOBO/IOB.

6. [Torepu B CBETOBOIAX.

7. CryneHuaTble M TpaJHEHTHBIE CBETOBOJbLI. MarepuanbHas AUCIEPCHS.
BuyTtpumMonoBas aucnepcusi. JlucrnepcuoHHbIe XapaKTEPUCTUKHN KBAPIIEBBIX CBETOBO/IOB.



8. Kmaccudpukanus dortonpueMHHKoB. JleWCTBHE HW3IIyYeHHS Ha p/n TMEPEXO.
BonbramnepHas xapakTepUCTHKA MOJIYTIPOBOAHUKOBBIX (POTOMOOB. ["albBaHN4YeCKU 1
JTUOJTHBIN peXXUMBI paboThI (poToIMO A,

9. JlaBuHHBIE U Pin-(OTOTNOIBI.

10. Ilpuniun pabGoTel  (POTOIEKTPHUECKUX MpeoOpa3oBaTEIICH.
XapaKTEPUCTHKN KPEMHHEBBIX COJTHEYHBIX MTPeoOpa3oBaTeiei.

11. Axycroontuueckuii 3pPexT. AKYyCTOONTHISCKHE MOTYIISITOPBI, ACPICKTOPHI U
WX MPUMEHEHHE.

12. DnekrpoonTudeckuid ADPEeKT. DIESKTPOONTHUYESCKHE MOMYIATOPHI U HUX
MIpUMEHEHUE.

OcCHOBHBIE

Kpurtepun onenuBanus pe3yjbTaToB 00y4eHHs

Ornenka

Kputepuu oueHuBaHus M0 IK3aMeHY

Bricokuii
YPOBEHb «5»
(oTIIMYHO)

OLICHKY «OTJIMYHO» 3acily’)KUBA€T CTY/IEHT, OCBOMUBILUN 3HAHUA,
YMEHUS, KOMIETEHLMH M TEOpeTHYecKuid Marepuan 0e3 mnpoOesos;
BBIMIOJHUBIIMNA BCE 33/JaHUS, NPEIYCMOTPEHHBbIE Yy4e€OHBIM IUIAHOM Ha
BBICOKOM KauyeCTBEHHOM YPOBHE; IIPaKTUYECKHE HaBbIKU
po(hecCHOHAIBHOTO NMPUMEHEHHUSI OCBOEHHBIX 3HAHUM CPOPMHUPOBAHBI.
OOHapyXUBLIEMY BCECTOPOHHEE CHCTEMAaTH4YecKoe 3HaHue Yy4yeOHOo-
IPOrpaMMHOr0 MaTepuaia, yMEHUE CBOOOIHO BBINOIHATH IPAKTUUECKUE
3aJaHus, OCBOMBILEMY OCHOBHYIO JIUTEpPaTypy U 3HaKOMOMY C
JIOTIOJIHUTEIIbHOM ~ JINTEPaTypoi, PEKOMEHJIOBAHHOW  IIPOrpamMMOil.
BricTaBisiercs cTyieHTaM, YCBOMBILHUM B3aMMOCBSI3b OCHOBHBIX IIOHATUN
TUCHMIUIMHBL B WX 3HAYeHWH s TpuoOperaemoil mpodeccun,
HPOSIBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B IOHMMAHUM, H3JIOKEHUU U
UCIOJIb30BaHUU y4EOHO-IIPOrPaMMHOI0 MaTepuasia

Cpennuit
YPOBEHB «4»
(xopor1o)

OLIEHKY  «XOpOILIO»  3aCIy)KUBAaeT CTYAEHT, MpPaKTHUECKU
MTOJTHOCTHIO OCBOMBIITHH 3HaHWs, YMCHHUA, KOMIICTCHIIUN U TeOpeTI/ILIeCKI/Iﬁ
MarepHual, ydeOHble 3aJaHUsl HE OLIEHEHbl MAaKCHMaJbHBIM YHCIOM
O6amoB. OOHapyXuBLIEMY TIOJHOE 3HaHUE Y4eOHO-TIPOrPaMMHOTO
MaTepHaja, YCIEUIHO BBIOJHUBIIEMY IPeIyCMOTPEHHBIE MPOrpaMMOn
3aJla4y, YCBOMBIIEMY OCHOBHYIO PEKOMEHIOBAHHYIO JINTEPATYPY.

[Toporosslii
YPOBEHB «3»
(ymoBieTBOpUTEN
bHO)

OIIEHKY «YIOBJIETBOPUTEIBHO» 3aCITYKUBAET CTY/ICHT, YACTHYHO C
npoOesiaMy OCBOMBIINMA 3HAHUS, YMEHUSI, KOMIIETEHLIUN U TEOPETUUECKUI
MaTepuai, 4acTb y4eOHBIX 3aJaHuii 10O HE BBINOJHUI JI0 KOHIIA, THO0
OHU OIICHCHBI YUCIIOM 0aJUIOB OJIM3KUM K MHWHHUMAJIBbHOMY, HCKOTOPBIC
MPaKTUYEeCKHE HaBBIKKM He chopmupoBaHbl. OOHApYKHUBIIEMY 3HAHHE
OCHOBHOTO y4€0OHO-IPOTPAaMMHOI0 Marepuajia B 00beme, He0OX0IUMOM
IUIsL AanmbpHeimmeld ydueObl W mpenacTosimed paboTel Mo mpodeccuu,
CIPaBJIAIOIIEMYCS C  BBIIOJIHEHUEM  3aJaHHMM, IPEIyCMOTPEHHBIX
nporpamMmmoii.  OOmajmaromuM ~ HEOOXOAMMBIMH  3HAaHUSMH,  HO
JOMYCTUBIIMM HETOYHOCTH B OTBCTC HA 3K3aMCHC W IIPHU BBIIIOJHCHUU
DK3aMEHAIMOHHBIX 33/IaHUH.

MuHuMaabHBIN
YPOBEHB «2»
(HEYTOBIETBOPUT
€JIbHO)

OLICHKY «HEYJOBJIETBOPUTEIBHO» 3aCIy)KHBaeT CTYICHT, He
OCBOMBIIHMYI 3HAHUS, YMEHHUS, KOMIIETEHIIMU ¥ TEOPETUYECKUI MaTepHal,
y‘-Ie6HI)Ie 3alaHusA HE BBIITOJIHUII, IMPAKTUYCCKUEC HaBbIKN HE
c(OpPMHPOBAHBI.




Kpurtepuu oneHuBaHus no 3a4ery:

TecroBbie 3amaHus coctouT u3 30—40 TeopeTHUECKHX BOIPOCOB MO TEMATHUUYECKUM
pazzenaM paboyeil mporpammbl yueOHON nucuuiuinHbl 4-ro cemectpa. B 50% Bcex BompocoB
Ka)XJIOTO TeCTa MPeAIoiaraeTcsi BEIOOp 0HOTO U3 2-4-X BO3MOXKHBIX 0TBEeTOB. B 50% Bompocax
HE00XO0IMMO HaIucaTh NPaBUIbHBIA OTBET CAMOCTOSITENIBHO.

Cucrema OLIEHOK BBIINOJIHEHNSI KOHTPOJIBHOIO 3a4ETHOIO TECTUPOBAHUS:

— «OTJIMYHOY» — KOJIMYECTBO MPaBWIbHBIX 0TBETOB OT 90% 1o 100%;

— «XOpOILLI0» — KOJIMYECTBO MPABUIIBHBIX OTBETOB OT 75% 10 90%;

— «YJOBJIETBOPUTEIBHO» — KOJIMYECTBO MTPaBUIIbHBIX 0TBETOB OT 60% 10 75%.

— «HE YJOBJIETBOPUTEIHHO» — KOJIMUECTBO MPaBUIILHBIX OTBETOB MeHee 59%.

«3auTeHO0» BBICTABISAECTCA OOYYAIOIIMMCS MOJIYYHUBIIEMY IO 3a4ETHOMY TECTY OLEHKH
COTJINYHOY, «XOPOILIO» WM «YJOBIETBOPUTEIBHO)» - OMYCTUBLIMM MOIPEUIHOCTU B OTBETE HA
3ayeTe M IpPU BBINOJHEHUU MPAKTUUYECKUX 3a/laHuil BHIHOCHMBIX HA 3a4eT, HO O00JaJaloluM
HEOOXOJUMBIMU 3HAHUSAMHU U YMEHUSMH Ul UX YCTPaHEHUsS NPU KOPPEKTHUPOBKE CO CTOPOHBI
npernoaaBaTe’s.

«He 3auyTeHo» BBICTaBIAETCS OOydalOMIEMyCs MOJIYYMBIIEMY IO 3a4ETHOMY TECTY
OIICHKY «HE YIOBIIETBOPUTEIHHO» — T.€. OOHAPYKUBILIEMY CYIIECTBEHHBIE MPOOEbl B 3HAHUIX
OCHOBHOT'O IPOTrpaMMHOI0 MaTepuaia IO JIUCUUIUIMHE, JONYCTUBLIEMY NIPUHLIMIINAIbHBIC
OIIMOKY B BBIMOJHEHUH MPEIYCMOTPEHHBIX MPOrpaMMOM MPAaKTHUECKUX 3aJaHui (OTCYTCTBHE
3HaHUW 3HAUYUTEIBHON YacTH NMPOTrPaMMHOI0 MaTepHasa; HENOHUMaHUE OCHOBHOT'O COJIEpKaHuUs
TEOPETUYECKOr0 MaTepuasna, HEyMEHHE NPHUMEHATh TEOPETHUECKHUE 3HAHUS TMPU PpEIICHUU
MPaKTUYECKHX 3a/1a4; JOIMYCTUBIIEMY TPUHIIUITHATBHBIC OITHOKH.

OneHouHBIE CpencTBA Ui HMHBAJIHIOB W JIMIl C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBBSI BEIOUPAIOTCS C YYETOM WX MHIUBHYaIbHBIX CUXO()U3NUECKIX 0COOCHHOCTEH.

— IpY He0OXOMMOCTH HHBAIHM/IAM H JIUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMsI [UIsl IIOATOTOBKM OTBETA Ha DK3aMEHE;

— IIpH TPOBENICHUH TPOLEAYPHI OIICHUBAHUS PE3YIbTATOB 00yUSHHsSI MHBAIMAOB H JIUIL C
OTPaHMYCHHBIMU BO3MOYKHOCTSIMHU 370POBbS MPEAYCMaTPUBACTCS MCIIOJIb30BAHNE TEXHHYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHUIYAIbHBIMA OCOOCHHOCTSIMH,

— IpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWAOB TIPOIEIypa OIICHUBAHUS pE3YJIbTATOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporienrypa orneHHBaHUsI Pe3yIbTAaTOB OOYUYEHHS] WHBAIWIOB U JIUI] C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJI0) MpeaycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

JUist T ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUst 1 ¢ HapyIIeHUsIMU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

J1i1st T ¢ HApyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapara:

— B I1e4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBINA TIepeyeHb MOXET OBITh KOHKPETU3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
oOydJaronuxcs.



5. IlepeyeHb y4eOHOM JJUTEPATYPbI, HHPOPMANUOHHBIX PECYPCOB U TEXHOJIOTH

5.1. YueOHasi iuTeparypa

1. UrnaroB, A.H. OnrosnekTpoHHKa U HaHO(POTOHHUKA: y4el. mocodbue [DeKTpOHHBIN
pecypc] — OmektpoH. man. — CII6: Jlamp, 2017. — 596 c¢. — Pexum nocryma:
https://e.lanbook.com/book/95150

2. TloptHoB, D.JI. IIpuHIMIBI TOCTPOCHUS TIEPBUYHBIX CETEH M ONTHYECKUE KaOeIbHbIC
JIMHUU CBSA3U. YUeOHOe MocoOue /1Jisi By30B [ DNEKTPOHHBIN pecypc| —JIEeKTPOH. JaH. — OCKBa !
["opstuast muaus-Tenexom, 2013. — 544 ¢. — Pexxum gocryma: https://e.lanbook.com/book/94575

3. JaBbimoB, B.H. ®usnueckue OCHOBBI ONTOIICKTPOHUKU. YdeOHOE TocoOme
OnekTpoHHBbIM pecypc]: yue6./ B.H. JlaBeimoB ; MmuHHCTEpCTBO 00pa3oBaHHMs W HayKH
Poccuiickoit ®@enepamun. - Tomck : TYCYP, 2016. - 139 c. -- Pexum pocryna:
http://biblioclub.ru/index.php?page=book_red&id=480763

4. C. H. Yebotapes, M. JI. Jlynuna, J1. JI. Andpumona. Hanoctpykrypst AIV BIV u Alll
BV mis ycrpoiictB onTosniekTpoHukH ; Poc. akan. Hayk, FOxHbI HaydHbld 1IeHTP. PocToB-HAa-
Hony : Uszn-so FOHLL PAH, 2014. - 274 ¢ BIV u AIIl BV st ycTpoiicTB onto3aekTpoHukH ; Poc.
akaj. Hayk, FOxwubiii HayuHbIii neHTp. Poctos-Ha-Jlony : M3n-so FOHIL PAH, 2014. - 274 ¢

5.2. NIHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBbIE 0a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIPABOYHBIE CHCTEMBI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMbl (IBC):

1. DBC «HOPAUT» https://urait.ru/

2. OBC «JIAHb» https://e.lanbook.com

CoOcTBeHHBIC JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe U HH(POPMALMOHHBIE PeCypChl
KyoI'y:
1. Cpena moayiabpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru
2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, ITyOJIUKALUNA 1
koH(pepenmumii http://mschool.kubsu.ru/
3. DnektponHHbIi apxuB gokymenToB KyoI'Y_http://docspace.kubsu.ru/

Jnst co3manust U MyOJIMKAIMA KOHTEHTa U y4eOHBIX OOBEKTOB MPEMOaBaTeIEM HCIOIb3YeTCs
cinyx0a BUIEO TPAHCISAIUU U UHCTPYMEHT AJISL SJEKTPOHHON KOMMYHUKAIIMM U OOPaTHOM CBS3HU
CO CTYJICHTaMH U3 TIEPEUHS BOZMOXHBIX K IPUMEHEHHIO Ha HA4aJl0 COOTBETCTBYIOIIETO CEMECTPA.

6. MeToanueckue ykazaHus JJ1si 00y4al0MIMXCS M0 OCBOCHUIO JUCHHUILIMHBI (MO1YJIs1)

Ha camocrostensHyio paboTy cTyneHToB, corjacHo TpeboBanusim PI'OC BO mno
HanpasieHuto 03.03.02 ®dusuka (npoduiab: HaHoTeXHONOTUS B 3JIEKTPOHUKE), OTBOAUTCS OKOJIO
41,7 % Bpemenu (60 gac. cpc) ot obmie TpynoemroctTr auciutuirHb (108 gac.). ConpoBoxaeHne
CaMOCTOSITENIbHON PabOThI CTYAEHTOB MOXKET ObITh OPraHU30BaHO B CIEAYIOMIUX (hopmax:

— COCTaBJICHUEM MWHJMBUYaJbHBIX IJJAHOB CAMOCTOSITENILHOM pabOThl KaXXJIOro W3
CTY/ZICHTOB C YKa3aHMEM TE€MbI U BUOB 3aHATHH, (GOPM U CPOKOB IPEJICTABICHHS PE3yIbTATOB;

— TPOBEJACHHEM KOHCYJIbTAalUWN (MHIMBUIYaJbHBIX WJIM TPYMNIOBBIX), B TOM YHUCIE C
IPUMEHEHHUEM JIMCTAaHLIMOHHOM cpeibl 00yUeHHUSI.

Kpurepuii onieHkr 3¢(HEeKTUBHOCTH CaMOCTOSTEIILHOM padOTHI CTYJEHTOB (POPMHUPYETCS B
X0JI€ IPOMEKYTOUHOTO KOHTPOJISI IPOLIECCA BBIIIOJIHEHUS 3aJaHUI M OCYLIECTBIIIETCS HA OCHOBE
pa3IMyYHbIX CIIOCOOOB B3aMMOJEHCTBHUS B OTKPHITOM MH(OPMALIMOHHOW cpefe M OTpa)aercs B
npoiiecce GOPMHUPOBAHUS TaK Ha3bIBAEMOT'O «3JIEKTPOHHOTO MOPT(HES CTyICHTay.

B cooTBeTCcTBHM € 3TUM ITPU IPOBECHUH OTIEPATUBHOIO KOHTPOJISI MOT'YT UCIIOJIb30BAThCS
KOHTPOJIBHBIE ~ BOIIPOCBI K COOTBETCTBYIOLIMM  pasfellaM  OCHOBHOM  JAMCLUIIIMHBI
«OnTOAIEKTPOHUKAY.


https://urait.ru/
https://e.lanbook.com/
http://moodle.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/

KoHnTponbs ocymiecTBisercss MOCPEACTBOM TECTUPOBAHUS CTYIEHTOB 110 OKOHYaHWUU
U3y4eHHs TeM Y4eOHON AMCIUIUTUHBI M BBITOJIHEHUS MMCbMEHHBIX KOHTPOJIBHBIX PadoT.

ConpoBoXJeHHE CaMOCTOSATENIBHOW pPabOThl CTYIEHTOB TaKKe€ OpPraHU30BaHO B
CIenyroImux popmax:

— BBIIIOJIHEHHE CEMECTPOBON KOHTPOJIbHOM pabOThI 10 MHUBHlyaIbHBIM BapHaHTaM;

— YCBOCHHE, JOMOJTHEHNE U BHUKAHUE B pa30upaeMble pa3/iesbl TUCIUILINHBI IPY TOMOIIN

3HaHUIl MOJydyaeMbIX [0 CpEACTBAM M3Y4YEHHUsS PEKOMEHAYeMOH JuTepaTypbl MU
OCYILECTBIISIEMOE ITyTEM HallMCaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAllMM, OPraHU30BaHHbIC Ui pa3bsICHEHUS MPOOJEMHBIX MOMEHTOB IIpU
CaMOCTOSITEIbHOM HM3y4YeHHMH TE€X WJIM MHBIX aClEeKTOB pa3JesioB ycBamBaeMoW HH(OpMaIuu B
JUCLUIUIMHE.

K cpenctBam oOecnieueHUs OCBOCHUS AMCHUIUIMHBI «OMNTO3IEKTPOHUKA» TaKKeE
OTHOCHTCS JIEKTPOHHBIN BapHaHT y4eOHOIo NocoOus M0 AAaHHOW TUCLMIUIMHE, BKIIOYAIOIUI B
ceOst:

— JIEKIMOHHBIN KypC TUCHUILIMHBI «ONTOIEKTPOHUKA)Y;

— KOHTPOJIbHBIE BOTIPOCHI 0 KAKIOMY pa3/eny yuyeOHOM AUCIUILTNHBI; — CIUCOK 33124 10
KaX/I0MYy paz/iesly yueOHOH TUCIMITIIMHBI.

K cpeacrBam ofecrnieueHuss OCBOEHMSI AUCHUIUIMHBL «OINTORIEKTPOHHUKAY TaKKe
OTHOCSTCS 3JIEKTPOHHBIE BapUAHThI JJONOJHUTEIbHBIX YU€OHbIX, HAYYHO-TIOMYJISIPHBIX U HAYYHbBIX
HU3JaHUN 110 JaHHOU TUCIUIUINHE.

B ocBoeHHMH TUCHMITIMHBI MHBAIWAAMU M JIMIAMHM C OTPAHUYEHHBIMU BO3MO>KHOCTSMHU
3I0pOBBsI OOJBIIOE 3HAYEHHWE HMMEET WHIMBHIyajbHas ydeOHas pabora (KOHCYJIbTAIlMH) —
JIOTIOJIHUTEIBHOE pa3bsiCHEHUE Y4eOHOro Marepuara.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEIMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHIMBUAYAIN3aLUU OOyUYEHHsS U YCTAaHOBJIEHUIO BOCIIMTATEIHOTO KOHTAKTa
MEXJy IpernojaBaTesieM W O00ydarollMMCS WHBAJIWJIOM WM JIMIOM C OIPaHUYEHHBIMU
BO3MOYKHOCTSIMH 3/10POBbSI.

7. MaTepnaibHO-TeXHHYECKOEe o0ecnedyeHne 1o JMCIHILIHHE (MOLY110)

HanmeHoBaHUe criennagbHBIX OcCHaLICHHOCTD CIIelUaIbHBIX [NepeyeHb TUIIEH3HOHHOTO
HOMEIICHU HOMEIICHHUH HPOrpaMMHOT0 00ecTieYeHH s
Y4aeOHbIe ayIUTOPHA it | MeOenb: yaeOHas meOeIs OnepanmoHHass ~ cHcTeMa MS
NPOBENICHUsI 3aHATHH JIeKIMOHHOrO | TexHuueckue cpencrsa ooyuenus: | Windows,
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP HHTerpupoBaHHOe otucHoe

npuioxenne MS Office
IIporpammHOe obecriedueHue At
OopraHu3anuu YIpaBjiasa€Moro
KOJUIGKTUBHOTO ¥ 0€30IacHOTro
jpocryna B IHTepHeT.

YueOHbIe ayIUTOpHUN g | Mebenb: yueOHas mebeinb OnepanuoHHas  cHcTeMa MS

POBCIACHMUSI, TPYIIIOBBIX u | Texaudeckue cpeacTna 00y4eHus: Windows,

WHAWBUIYaIbHBIX KOHCYIbTAlUH, | 3KpaH, IPOEKTOP, KOMIIBIOTED HnTerpupoBanHoe oducuoe

TEKYIIEro KOHTPOJIS npunoxenne MS Office
[Iporpammuoe oOecrieuenne Juis
OpraHu3aluu yIpaBJIIEMOro

KOJUIEKTUBHOTO W 0€30MacHoro
jgocryna B IHTepHeT.

Jlaboparopus — 325C Meb6enb: yueOHast MeOenb OnepanuonHas  cucTeMa MS
Texuuueckue cpeactsa ooyuenus:: | Windows,
9KpaH, IPOEKTOP, KOMIBIOTEP, WurerpupoBanHoe oducHoe
JIaboparopHoe 000pyI0BaHHUE npunoxenne MS Office

[Iporpammuoe oOecriedeHue s
OpTraHM3aIH YIpaBIsIeMOTo




KOJUIEKTUBHOTO W 0€30MacHOro
jgocryna B IHTepHeT.

JUia  caMocTOoATENbHOW  paboThl  OOyyarouMxcs MPeAyCMOTPEHbl  IOMEIIECHHUS,
YKOMIUIEKTOBaHHbIE CHEIMAIM3UPOBAHHON MeOeblo, OCHAIEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXKHOCTBIO MOJIKIIIOUEHUS K ceTu «VHTepHeT» M oOecredeHneM JOCTyIa B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

HanmenoBanue nomenieHuit s OCHAaIIEHHOCTh TOMEIIEHNH JUIsl CAMOCTOSITENbHON paboThI
CaMOCTOATENBHOM PaboThI 00y4aromuxcs
00yJaroIuxcs

[Momemenune i camocTosiTeNbHOW | Mebenb: yueOHas Mmeberb
paboTsl oOyyatomuxcs (YuTanpHbli | KoMIulekT criennanu3npoBaHHON MeOeTi: KOMITBIOTEPHBIE CTOJIBI

3a1 HayuHo# Oubnmortexu) OOopynoBaHue: KOMIBIOTEpHAsT TEXHWKAa C  IIOJKIIOYCHHUEM K
nH(pOpPMaMOHHO-KOMMYHHUKAIIHOHHOW ceTH «VIHTEepHeT» M JOCTYNOM B
AIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTEIFHYIO cpeny

00pa3oBaTeNIbHON OpraHM3allH, BeO-KaMephl, KOMMYHHKAIIHOHHOE
obopynoBaHue, 00ecTIeYnBaroIIee JOCTYI K CeTH WHTEPHET (TIPOBOIHOE
coeiMHeHHe U OecnpoBoiHOe coequneHue mo texHonoruu Wi-Fi)
[Momemienne mis caMocTosATeNbHON | Mebenb: yaeOHas MeOenb

paboTs ooydatommxcs (ayn.207) KommiiekT criermanu3upoBaHHOI MeOeIi: KOMITBIOTEPHBIC CTOJIBI
O0opynoBaHue: KOMIbIOTEPHAsI TEXHHUKA (Ha OCHOBE TOHKHUX KIICHTOB) C
MOJKIIIOYEHHEM K  HMH(QOPMAIMOHHO-KOMMYHHKAIUOHHOW  CETH
«/lHTEpHET» W  JOCTYHNOM B  DJIEKTPOHHYIO  HH(OpMalUOHHO-
00pa3oBaTeIbHYIO cpeny 00pazoBaTenbHOM OpraHM3al|y,
KOMMYHHUKaIIMOHHOE 000pyI0BaHHEe, 00ecreYrnBalolee JTO0CTYl K CETH
WHTEpHET.




