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KOMIbIOTepHBIX TeXHoJiorni GPI'BOY BO «Ky6I'V»



1 Hesn 1 32124 U3y4YeHUsl JUCHUIIMHBI (MO1YJIf)

1.1 Ileab ocBOEHHUST AN CHMILIMHBI

Henbto  yuebHoOM aucuumauHbl  "OnTodnekTpoHHKa"  sBiseTcss  (QopMupoBaHUE
KOMIIETEHLIUH, CBS3aHHBIX CO 3HAHWEM MPUHLMIIOB pPabOThIl, C CHHTE30M U aHAJIU30M
(YHKIIMOHUPOBAHUS ONTOXJIEKTPOHHBIX YCTPONCTB, HCIOJB3YEMbIX B BBICOKOTEXHOJIOTUYHOM
000pyIOBaHUM /JIs CBSI3M, HAYYHBIX HCCIICIOBAHUI, TPOU3BOCTBA HOBBIX MAaTEPHUAIIOB M U3 EIHUIA
13 HHX.

1.2 3agaun AUCHHUIINHDBI

3aauamMu OCBOCHUSI AV CIUTIIIMHBI SIBIISICTCS W3yUYEHUE ONMTONIECKTPOHUKHU KaK eIHHOM
0o0acTd TEXHUKH, B KOTOPOH OONBIOE YHCIO CaMblX pPa3JIMYHBIX HaIpaBJICHUH,
OOBEIUHEHHBIX  (PU3UYECKUMH M KOHCTPYKTHBHO-TEXHOJOTMUYECKUMHU  OCHOBaMH,
MaTepualaMy, 3JIEeMEHTHOW 0a30i: ONTHYECKHE TpaHCHApaHThl, UHAUKATOPHI, ONTUYECKUE
3alIOMUHAIOIIME CPEIbl, ONTHYECKUE CBETOBOMABI, YCTPOHCTBA WHTErPAIBLHOM ONTHKH,
OITORJICKTPOHHBIC JATUUKU:

—  TpUBUTh  CTYIACHTAM  HAaBBIKKM  HAyYHO-HCCIENOBATEIbCKOW  paboOThl |
MIPOZEMOHCTPUPOBATH IMIMPOKHE BO3ZMOXXHOCTH HCIIOJIb30BAHMS TEXHUKHU ONTORIEKTPOHUKH B
Pa3IMYHBIX HAYYHBIX HAMIPABIICHUSX;

— O00y4YduTh CTYOEHTOB TMPUHIUIIAM ¢ TPUEMaM CaMOCTOATEIbHBIX pPacueTOB
XapaKTePUCTUK  DAJICMEHTHOW ©0a3bl  ONTOXJEKTPOHUKH, HHTETPAJbHO-ONTHYECKUX H
BOJIOKOHHOONTHYECKUX CTPYKTYD;

— BBIPa0OTKAa MPAKTHYECKUX HABBIKOB AHAJUTHYECKONO M YHCICHHOTO aHalin3a
mpolecca pacmpoCTPAHSHHsI ONTHYECKOTO U3TYyYEHHUS B 3JIEMEHTHON 0a3e OMTOAJIEKTPOHUKH,
a TaKXe pacuera OCHOBHBIX XapaKTEPUCTHUK ITHX yCTPOMCTB;

— TOJy4YeHHue TIyOOKHMX 3HAHMH 10 ONTUYECKOW (U3HKE, ONTHYECKOMY
MaTepUATOBEACHHIO, ()YHKIIMOHATIBHBIM yCTPOHCTBAM U CHCTEMaM OINTOAIEKTPOHUKH;

B pesynbrate M3yueHHs] HACTOSIIEM AMCHMIUIMHBI CTYACHTHI JIOJDKHBI TOJYYHUTh
0a30BbI€ TEOPETHYECKHE 3HAHHWS M MPAKTHUYECKHE HABBIKH, TO3BOJIAIONIME MPOBOIAUTH
MOJICITUPOBAHUE U PACUET JIEMEHTHOM 0a3bl OMTOAJIEKTPOHUKHU, a TAKKE MOTYyYUTh 0a30BbIE
TEOPETUYECKUE 3HAHUS B 001acCTH (PU3NYECKUX OCHOB COBPEMEHHOW OITOYJIEKTPOHUKH,
npuOOpPOB, YCTPOMCTB U CUCTEM.

1.3 Mecto qucuuminHbl (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbl

JucuumiunHa «ONTORIEKTPOHMKA» OTHOCUTCS K BapuaTUBHOM wact bitoka 1
" Mucuurumabl (MOayH)" yueOHOTo TUIaHa.

Jucnunnvaa «OnTo3aeKTpOHMKa» 1o HampasiaeHuto noAaroroBku 03.03.02 dusmka
npoduis moarotoBkn DyHaameHTanbHas (Qu3nMka KBajduduKanus (CTENeHb) BBITYCKHHUKA
bakamaBp orHocuTcst k ydeOHoMy wnuxiy b1.B.09 mnpocdeccrnoHanbHBIX IMCHMIIMH
BapUaTUBHOIO OJIOKa.

JucrumuinHa 6a3upyeTcst Ha 3HaHUSX, TOJTY4eHHBIX B 0a30Bo qucuuiumHe «Du3ukay.

1.4 IlepeyeHp MIAHUPYEeMbIX pPe3y/JbTATOB OOY4YeHHsI MO JAUCHUILIUHE (MOIYJIIO),
COOTHECEHHBIX C IMVIAHMPYEMBIMH Pe3yJbTaTaMH 0CBOEHHsS 00pa30BaTeIbHOM NMPOrpaMMbl

W3ydenne pmaHHOM y4eOHOM OUCHUIUIMHBI HAaMpaBleHO Ha (QOpMHUpOBaHHE ¥
oOyuaronmxcs obmenpodeccunonansubix kommnerenuuii: [1K-5, ITK-6.



Kox n HanmenoBauue
WHJIUKATOPA TOCTUKCHHS
KOMIIETEHIUN

Pe3ynbraTel 00y4eHus 110 AUCHUIUINHE

IK-5. CrocoGeH cTpouTh BOCIUTATENBHYIO AEATENBHOCTh C YUETOM KYyJIBTYPHBIX Pa3iIMuUil JeTei,
TIOJIOBO3PACTHBIX U MHIMBHIYAJILHBIX OCOOCHHOCTEH.

[K-5.1 dopmupyer
TOJIEPAHTHOCTh W HaBBIKU
TOBE/IEHUSI B U3MEHSIoNIencs
nonukyineTypHoi cpene. IIK-

5.2 PaszBuBaet y
o0yJaromuxcst
MIO3HABATENILHYIO aKTHBHOCTbD,
CaMOCTOSATEIbHOCTb,
WHUINATHBY, TBOPYECKHUE
CMOCOOHOCTH, dbopmupyer
TPaKIaHCKYIO MO3UIHIO,

CNOCOOHOCTH K TPY/Ly U )KU3HH
B YCJOBHSX COBPEMEHHOIO
MUpa, dopmupyer y
o0yyJaromuxcs KYJIBTYPY
300pOBOrO M 0E30MacHOro
obpaza  KH3HH. IK-5.3
VYpasnser yueOHBIMU
rpyHInamMu c IEeJIBIO
BOBJICUCHUSI OOYYarOUINXCS B
nporiecc o0y4eHus u
BOCITUTAHHS, MOTHBUPYS HX
y4eOHO-TI03HABATENIBHYIO
JeSITEIEHOCTD

3HaTh:

[TpuHIUIB! MOCTPOSHMUS
OnTORNEKTPOHHBIX
CUCTEM Pa3IM4HbIX
THTIOB ¥ CIIOCOOBI WX
MPUMEHEHUS B
cucreMax o0paboTKu U
nepeaayu uHGOpMaIumy;

COBpEMEHHbIE u
MIEPCIIEKTUBHBIE
HaIIPaBJICHUS Pa3BUTHUS
OIITORIEKTPOHHBIX

YCTPOKCTB; (hru3nudecKue
3¢ (eKTHI U TTPOIIECCHI,
Jexalmme B OCHOBE
MPUHLUIIOB I€UCTBUS
OTTO3JICKTPOHHBIX
npu6opoB. [TpuHITHITEI
paboThI 1 BO3MOXKHOCTH
OINITUYECKUX
CBETOBOJIOB,
MOCTPOCHUE u
TEXHUYECKHUE
XapaKTePUCTHKU
ONTUYECKUX  KaOelnen
CBSI3U, pa3BETBUTEICH,
KOHHEKTOPOB,
ONITUYECKUX (PUITBTPOB.

Ymersn:
[IpumensTs
TEOPETHIECKUE U
IKCTIIEPUMEHTAI
BHBIE METOJIBI
WCCIIEIOBAHNUS C
LIETbI0 CO3/1aHUS
HOBBIX
MEPCIEKTUBHBIX
CpencTB
nepenadu
nHpopMaLuH,
METO/IbI
HCIOJIb30BaHUS
ONTHYECKUX
JJIEMEHTOB
(u3mmyuarenet,
(dorompuéMHIK
OB, ...)
ONITHYECKUX
HaIPaBJISIOLINX
cpex npu
pacuére u
MPOCKTUPOBAHUU
CPEJICTB CBSI3H;

- IPEeUMYIIECTRa,
BO3MOKHOCTH 1
0co0eHHOCTH
CBETOBOJIOB B
cucTeMax
ONTUYECKOU
CBSI3U;

-METO/IbI OLIEHKU
apaMmeTpoB
YCTPOWCTB U
CHCTEM CBSI3H
(Meronmbl  paboOTHI
C UCTOYHUKAMHU
CIPaBOYHBIX
9KCIUTyaTallHOHH
BIX TIaPaMETPOB
HOJTYTIPOBOIHUKO
BBIX TIPHOOPOB).

Baanern:
Haprikamu
SKCILTyaTaIix
COBpPEMEHHOU
busnIeckoit
armaparypsl 1
obopymoBaHue,
perenus
TEOPETUYECKU X
Y TIPaKTHIECKIX
TUIIOBBIX U
CHUCTEMHBIX
3a/1a4,
CBSI3aHHBIX C
npodeccuoHaTbHON
JIeSATENbHOCTBIO.

MK-6. CrniocoOeH TpPUMEHSTH CIEIUaIbHbIE TEXHOJOIMH W METOJbI, IO3BOJSIONINE MPOBOIUTH
KOPPEKIIMOHHO-PA3BUBAIOLIYIO padoTy.




Kox n HanmenoBauue

JKH3HCHHBIE CUTyaluu, AeTH- | X CETEH ¥ CHCTEM.
MUTPAHTHI, JICTU-CUPOTHI, ICTH
c 0COOBIMHU
o0pa3oBarebHBIMU

NOTPeOHOCTSIMU (ayTucTsl,
JIETH C CHHIPOMOM Jeduira
BHUMAaHUS "
TUMEPAaKTUBHOCTEIO U 1p.),
IeTH  C  OTPaHUYCHHBIMH
BO3MOXKHOCTSIMH ~ 3JIOPOBbS,

JeTH c JIeBUALIMSIMA
HOBE/ICHHS, neTh c
3aBHCHMOCTBIO.

IK-6.2 PaspabarsiBact

(coBMECTHO € JIpyTUMH
CIENMaJMCTaMi) U pean3yeT
COBMECTHO C  POIJUTEISIMU
(3aKOHHBIMHU
MIPEICTAaBUTEISIMH )
NIpOrpamMMy UHAUBUYaIbHOIO
pa3BUTHA 00yYarOIerocs

u
IMPOCKTUPOBAHNHN
CpCACTB CBA3U.

HHAWKATOpa JOCTUKCHUA PeSyﬂbTaTBI o6yqu1/m 10 JUCHHUITIIINHE
KOMIICTCHII N

TIK-6.1 ITpumensiet 3HaTh: Ymetb: Baanern:
ICUXOIIOTO-TI€IATOTHIECKUE OcCHOBHBIE TPUHIIHIIBI Hcnonb3oBath Haprpikamu pemenmst
TexHomornk (B ToM umcie | llocTpoeHuUs OnTuueckue TEOPETUICCKUX
MHKITIO3HBHBIX), COBPEMEHHBIX AJIEMEHTHI 151 MIPaKTHIECKUX
HEOOXOIMMBIE U apeCHOi | OHMTOMICKTPOHHBIX (w3nmydarenei, THITOBBIX u
paboTHI c pasnu4HbIME | CHCTEM Pa3MUYHBIX | (OTOMPHUEMHIK CHUCTEMHBIX  3ajad,
KOHTHHIeHTAMH  ydarquxcs: | TUIOB. COBPEMCHHBIC H | OB,...) CBSI3aHHBIX c
OIapeHHBIC IETH, COLMAIbHO | NEPCIECKTHBHbIC ONTHYECKUX npoeccuoHaTbHOMN
YSI3BUMBIE JIETH, jery, | HANPABIECHMUS Pa3BUTHA | HANPABISIONINX JIEATEITBHOCTHIO.
MOTABIIIHE B TpyaHbie | TEJICKOMMYHUKALNOHHBI | CPEX IpH pacuére

PGSYJ'II)TaTBI 06yLIeHI/I$I o JUCHUINIMHEC AOCTUTAKOTCA B paMKaxX OCYHICCTBJIICHHSA BCCX
BHJOB KOHTAKTHOM M CaMOCTOSITEIbHOM pa6OTI)I 06yqafoumxc;1 B COOTBCTCTBUH C YTBCPIKICHHBIM

y4eOHBIM TJIAHOM.
Nuaukatopel  JOCTHMKEHHUS  KOMIIETEHIIMH

CUHUTAIOTCA

JOCTH)KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0yUEHMS.

2. CTpyKTYpa U cofepKaHue AUCHUIINHBI

c(OpMHUPOBAHHBIMU  IIpH

2.1 Pacnipenesnienne TPy10€MKOCTH JMCHUILIMHBI 10 BUAAaM padoT
OO6mast Tpy10EMKOCTh JUCITUIUTMHBI cocTaBiseT 3 3.¢. (108 yacoB), ux pacnpeneneHue mo
BHJIaM padoT npezcTasiieHo B Tabnuue (s ctyaeHtoB OPO).

Bun pabot Bcero Cemectpsl
JacoB (dacer)

8

KontakTHasi padoTa, B TOM 4HciIe:

AyIUTOpHBIE 3aHATHSA (BCEro): 108 108

BaHATHSA JIEKIIMOHHOI'O THUIIA 22 22

[IPAKTUYECKUE 3aHATHS 22 22

imabopaToOpHEIE 3aHATH 22 22

Mnasi KOHTaKTHasi padoTa:

Kontpons camocrositensHOM padoTs! (KCP) 2 2

IMpomexxyrounas arrecranus (MKP) 0,2 0,2

CamocrosiTeibHasi padoTa, B TOM YHcJie:




Kypcosas pabora - —
CaMOoCTOsITebHOE H3YUeHUE Pa3/IeNioB, CAMOIIOr0TOBKA (TTpopaboTKa 1
IMOBTOPEHUE JIEKIIMOHHOTO MaTepralla U Marepraia yaeOHHKOB U y4eOHBIX 68,8 68,8
MOCOOMIA, ITOATOTOBKA K JJA00OPAaTOPHBIM U MPAKTUYECKUM 3aHSTHSIM)
[loaroroBka K TEKyIIeMy KOHTPOIIO 18,8 1.8
IKoHTpob:
[MoaroToBka K 9K3aMeHy
8
8
O01mas Tpya10eMKOCTh Jac.
108 108
B TOM 4YHCJIe KOHTaKTHasi padoTa
68,2 68,2
3a4. e[ 3 3
KonrakTHas pa60Ta Ipu IMpOBCACHUUN y‘Ie6HI:IX 3aHATHHN 10 JUCHUIIIINHC

«OTTOANEKTPOHUKA» BKIIOYACT B ce0s: 3aHATHUS JEKIMOHHOTO THUIA, MPAaKTHUYECKUE 3aHATHS,
nabopaTtopHble pPalOTHI, TPYNIOBBIE KOHCYJNbTallMU (TaKk >K€ M BHEAyJUTOpHBIE, Yepe3
ANEKTPOHHYIO cpeny). [IpomexyTouHas aTTecTanus B TECTOBOM U YCTHOH (hopMax.

2.2 Coaep:xxaHue QUCHUILTHHBI

Pacnipenencurie BHI0B yueOHON pabOThI M UX TPYIOEMKOCTH I10 pasjieiiaM JUCIUTLIAHBI.

Pazneinsl (TeMbl) TUCHMILIMHBI, H3ydaeMble B 8 ceMecTpe CBOAHASI TA0JANIA (OuHAs hopma):

KonunyectBo yacos
Ne Hanmvenoanme pa3nemnos (Tem) Beero Ay;[;g;)gﬂaﬂ KCP BHeZ};%IzTT(;pHaH
J |13 | JIP CPC
1. |CoBpeMeHHas ONTOIEKTPOHMKA 9 3 3 3 8
5 Hctounnku cBera. CBETOM3IYJAIOMIIE 9 3 3 3 0.5 3
JUoJBL. JIa3epHbIe AUOMEI.
3.  [CBeroBoanl 6 2 2 2 0,5 8
4. |llotepu B cBeTOBOAAX 6 2 2 2 0,5 6,6
Jlucriepcrs UMIYIIECOB B CBETOBOJIAX
5 6 2 2 2 0,5 7,1
6. |DoTonpuEMHUKI 6 2 2 2 5,5
7. |OnTpoHbI 6 2 2 2 8
8. |BOCII 6 2 2 2 6
9. |DneKTpoONnTUYECKUE MOTYISTOPHI 6 2 2 2 5,7
10. |AkycToONTHYECKHE MOIYIISATOPHI 6 2 2 2 5,3
HUTOI'O no pazdenam oucyuniunsl 66 22 22 22 2 68,2
3auér 8
OO0111ast TPYA0EMKOCTB 110 TUCIUILITHHE 108

[Ipumeuanwne: JI — nexuum, [13 — npaktudeckue 3anstus / cemunapsl, JIP — mabopaTopHbie

3anstusi, CPC — camocrosiTensHas paboTa cTyaeHTa




2.3 Conepxanue pa3aesoB (TeM) IMCUUIINHBI
2.3.1 3aHATHSA JTEeKIHOHHOTO0 THIIA

HaumenoBanune
pa3znena (TeMbl)

Copeprxanue pasena (TeMBbI)

dopma
TEKYIIEro
KOHTPOJIA

CoBpemeHHas
OIITOIEKTPOHHKA

Onpenenenne ontosnekrpoHuku. EE wmecto B HaydyHO-
TEXHUYeCKOM mporpecce. OTIMYUTENBHBIE  OCOOCHHOCTH
OINTO3JIEKTPOHUKH, KaKk HOBOTO HAaIpPAaBJICHUS AIICKTPOHHON
TEXHUKH. OJIEKTpPOMarHWTHBIE BOJHBI M MX cBoicTBa. [llkama
ANIEKTPOMArHUTHBIX BOJH. DJIEKTPOHBI M (POTOHBI, KAaK HOCHTEIHN
nHpOpPMAITUH

KB/T

UcTounuku cBera

Knaccupukamust ncrounukoB cBera u TpeboBanus k UC B
onTodjekrpoHuke.  Jlazeppl M WX XapaKTEPUCTHUKH.
[IpocTpancTBeHHass U BpeMEHHAas KOTE€PEHTHOCTh HMCTOYHUKOB
CBeTa.

KB/T

CBCTOI/I3JIy‘laIOHIHe
MU OAbI

Dusnueckne OCHOBBI W IPHUHLUN JEHCTBHS HWHYKEKIMOHHBIX
ACTOYHUKOB  CBeTa. IpeOoBaHMs K  MaTepuanam  Juis
CBETOM3NTyJaromux JOuomoB. CrHekTpaibHble XapaKTepHCTHKH,
KOHCTPYKIIMU U Auarpammsl HarpasienHoctu CU1J|

KB/T

JlazepHbie nuoapl

[Mpunnun paGoTel, YCJIOBHE WHBEPCUOHHOH HACENEHHOCTH,
ko3 uument ycuneHnus, kBaHTOBash 3(PQPEKTUBHOCTH, K.II.1.,
BarT-amrniepHasi  xapakrepuctuka. POC wu  PbO-mazepsl.
[IpumeHeHue na3epoB B MPHUHTEPAX M ONTHYECKUX JAUCKaX.
Jlazepbl B MeTUIIMHCKOM

U IMarHOCTHYECKOH ammaparype.

KB/T

CBeTOBOIBI

[Tpuanunm paboThl CcBeTOBOAOB. (OCHOBHBIC XapaKTCPUCTHKH
CBETOBOZIOB. MexaHn3Mm oOpazoBanusi MoJl. MHOTOMOIOBEIE U
OJHOMOJIOBEIE CBETOBOIBI. Hsrorosienue OITUYECKHX
KBapIICBBIX BOJIOKOH. [IpuMeHEeHHsT CBETOBOJOB: 3HJIOCKOIIBI,
JATYNKH (PU3HMIECKUX BEITHIHH.

KB/T

ITotepu B cBeTOBOIAX

MexaHn3MBl NOTEPh, MOTJOMIEHUS] U paccesHus B KBapLEBBIX
ONTHYECKNX BOJIOKHaX. THITOBBIE 3aBUCHUMOCTHU COCTaBJIAIOIINX
MOTEPh OT JJMHBI BOJHBI, 3aTyXaHHWE DHEPIUH B ONTHYECKHUX
BOJIOKHAX

MpU pPa3IMYHBIX JUIMHAX BOJH. Pa3béMHBIE W CBapHbBIE
coeauHeHMsl BOJNOKOH. llorepu npu coenuHeHusx. M3mepenus
3aTyXaHHUsI ¥ IOTEPb.

KB/T

Hucnepcus
UMITYJIbCOB B
CBETOBOZAX

MopoBas aucnepcust. CTyneHdaTsle U TpaJJMeHTHBIE CBETOBOIBI.
XpomaTtuueckass gucnepcus. llomsipusanuoHHass AUCIEPCUSL
KoHCcTpykumy u XapakTepuCTUKN ONTHYECKUX KaOelel CBS3M.
[TpormyckHast cHoCOOHOCTh ONTHYECKUX Kaberel CBsI3M.

KB/T

DoTonpruéMHUKU

Ousnueckue ocHoBbl padorel DI Knaccudukanms GoTOHHBIX
nerekropoB. ®oropesucropel. Potoguonsl. BoabTammnepHbie
xapaktepuctukn ~ @II.  CroexrpanbHble  XapaKTEPUCTHKH
tdoronpuémunkoB.  DoToBonmbTaMUEeCcKWE ~— MPUEMHUKH U
npeoOpa3oBaTeNy  COMHEYHOM  SHeprud.  Pin-¢GoTomuompl.
JlaBunnsie poToauonsl. [IpuHun neifictBus u ycrpoicTBo GoTO-
I13C.

KB/T

OnTpoHs!

duomuele u  THpucTOpHblE  OonTpoHbL  Ilepemarounas

XapaKTEepUCTHKA ONTPOHOB. I [puMeHeHNs ONTPOHOB.

KB/T




10.|BOCII [penmymiectBa, ocodberHocTd U Bo3Moxkuoctd BOCII. Crioco6b1 KB / T
YBEJIMYEHHS TPOITYCKHOM cocoOHOCTH. ONTHYECKHE JIOKAIBHBIE
ceru Ethernet. AHamM3 U XapaKTEpPUCTHKHA COBPEMEHHBIX CUCTEM
ntudeckor cBasu. IlepcnexTuBsl pazButus u npumenenns BOCIIT
B IVI00AJIbHBIX, PETMOHAJIBHBIX U JIOKAJIBHBIX CETSIX.
11.|Snekrpoontrueckrie |OCHOBBI MOTYJISIIUK ONTHICCKUX CUTHAIIOB, (hr3nudeckue ocHoBbl| KB / T
MOJYJSATOPHI EKTPOONTHYECKOT O addexra. ONeKTPOONTHYECKHE
MOJYJSTOPH W TEepeKJoYaTeNli CUTHANOB. BrINoJHEHHE
MaTeMaTUYeCKUX OHepaldid C  IOMOIIBI0  MOAYJISITOPOB
ONTHYECKUX CUTHAJIOB.

12.| Akycroonruueckue | Dusnueckue OCHOBBI aKyCTOONTHYECKOTO addexra. KB/ T
MOAYJIATOPBI AKYCTOOIITUYCCKUE MOAYJIATOPLI U IICPEKITIOYATCIIN. dusnueckue
OCHOBBI TOCTPOEHHMSI M KOHCTPYKIMHA aKyCTOONTHYECKUX
MOJYJSITOPOB M TEpEeKIodareiell  ONTHYECKUX CHTHAJIOB.
[lpuMeHeHHEe  aKyCTOONTHYECKUX sS4YeeK sl 00paboTKH
paaunocuraanoB. KoHCTpyKIust akyCTOONTHYECKOT O ITpoLieccopa

3amuTa JjaboparopHoil pabGotel (JIP), pacuerHo-rpaduueckoro 3amanus (PI'3),
koiutokBuyM (K), TectupoBanue (T), BeimomHeHue nmpaktuiyeckux 3aganuii (113).

2.3.2 IIpakTHYecKue 3aHATHS.

Haumenoanue . DopMa TEKyIIEro
No pasena Temaruka NpakTUYECKUX 3aHATUI KOHTpOIS
1 2 3 4
1. Krnaccudukammss HCTOYHMKOB  CBETa H
McToYHMKH cBETa rpedoBanns kK HWC B onrosnexrponuke. KB /T13/T /P
ITazepsl u ux XapaKTEPUCTUKU.
[IpocTpaHCcTBEeHHAs u BpEMEHHAS
KOT€pEHTHOCTh HCTOUYHHKOB CBETA.
2. ®uznueckre ocHoBel M mpuHIMN nevictBusg| KB /I13 /T /P
Caerousnyyaromiye WH)KEKIIMOHHBIX HCTOYHUKOB cBeTa.
JTUOJIBI TpeboBanus K Marepraiam U1t
CBETOM3IyYaIoMnX AM0n0B. CrieKTpaibHbIe
XapaKTePUCTHKH, KOHCTPYKIMH "
auarpammbl HanpasaeHHoct CHUL
3. [TpuHUn paboThkl, yCIIOBHE WHBEPCHOHHON
JlazepHble TrOIBI HacenéHHoctd, Kodp¢unuent ycuienus, KB /I13/T /P

KBaHTOBast A(Q(eKTUBHOCTh, K.ILJ., BaTT-
amrepHas xapakrepuctuka. POC u PBO-
naszepsl. [[puMeHeHne na3epoB B MPUHTEPAX U
ONITUYECKUX AUCKaX. JIa3epbl B MEAUIIMHCKOMN
W JIMarHOCTUYECKOH armaparype.

4. |CBeTOBOIBI [Mpuanun paborer cBetoBogoB. OcuHoBHbIe KB /113 /T /P
XapaKTepUCTUKHA CBETOBOJIOB. MeEXaHU3M
oOpa3oBaHusi MOI. MHOrOMOJOBBIE U
OIHOMOJOBBIE CBETOBOABL. M3rorosiieHue
OITHYECKUX KBapIEBBIX BOJIOKOH.
[IpuMeHEeHUsST ~ CBETOBOMOB:  3HIOCKOIIBI,
JIATYMKH (PU3HIESCKUX BEIIMYMH.

5. |TToTepu B cBeTOBONAX Mexann3mel  motepp, morsomeHus  u/KB/II3/T/P
paccesHUST B KBapLEBBIX  ONTHYECKHX
BOJIOKHAX. Tumnossie 3aBHCUMOCTH

COCTABJIAIOIIMX IOTE€Ph OT JUIMHBI BOJIHBI,
3aTyXaHHe SHEPTUHU B ONITHYECKUX BOJIOKHAX
MIPH PA3IMYHBIX JJIMHAX BOJIH. Pa3béMHbIC U
CBapHbIE coelMHEeHUs BOJIOKOH. [loTepu npu




coeMHEeHMX. l3MmepeHus 3aryxaHus U

MIOTEPb.
6. |Iucnepcust wummynbcoB B|MomoBas  mucriepcusi.  Crynenuarsie u|KB/TI3/T/P
CBETOBO/IAX TpaIiCHTHBIC CBETOBO/IbI. XpOMaTHUECKAsI
aucnepcust. [lonspu3aionHas TUCIepCHs.
Koncrpykin u XapaKTePHCTUKH

onThyYecKkux kaOemei cBs3u. IlpomyckHas
CIOCOOHOCTH ONTHYECKUX Kabenei CBsI3u.

7. @usnueckne  ocHoBel  paborer DI KB/II3/T/P
doTonpuéMHHUKH Knaccudukammst  (GOTOHHBIX — JIETEKTOPOB.
DOTOPENCTOPBI. POTOANOIBI.
Bosberamnepnele  xapakrepuctuku  DIIL
CriexTpanbHble XapaKTePUCTUKU
(hOTOMPUEMHIKOB. ®DOTOBOIBTANYECKUE
NPUEMHHKH U ITpeo0pa3oBaTed COTHEYHOM
SHEPIum. Pin-¢poromnonsr. JlaBnHHBIC
¢dboronnonsLl. [TprHUIMD NEUCTBUS U
ycTpoiictBo doto-113C.

8. Huonnbie u  TupucropHbie  onTponsl. KB /II3/T /P
OnTpoHsl [lepenarounast xapakTepHUCTHKA ONTPOHOB.
[IpuMeHeHus ONTPOHOB.

9. [Ipenmymiectsa, 0COOEHHOCTH uKB/II3/T/P
BOCII Bo3zmokHocT BOCII. Crioco0s! yBenuueHus
MPOMYCKHOW  crocoOHocTH.  OnTHyecKue
nokamsHble  cetn  Ethernet. Anamm3 wu
XapaKTepUCTUKA  COBPEMEHHBIX  CHUCTEM
ONTHYECKOU CBsI3U. [lepCcrieKTUBBI pa3BUTHS U
npumerenuss BOCII B rioGanbHBIX,
PETHOHAJIBHBIX U JIOKAIBHBIX CETSIX.
10{3nexTpoonTHUecKue OcHOBBI MOAYJISIIMK onTHYeckuX curHanos, KB /I13/T /P
MOZYJISITOPBI (¢u3MYECKne OCHOBBI JIEKTPOONITHYECKOTO
addexra. DICKTPOONTHUCSCKHE MOTYJIATOPBI
U TIEPEKIIIoYaTeNi CUTHAJOB. BrimonHeHue
MaTeMaTHYecKUX Omepaludid C MOMOIIbI0
MOJLYJISITOPOB ONTHYECKUX CUTHAJIOB

11|AkycToonTruyeckue ®dusnueckre ocHOBHI akycroontnieckoro |KB/TI3/T /P
MOZAYJSTOPBI s dexra. AKyCTOONTHUECKUE MOIYIISITOPHI U
nepexyrodareny.  Pu3nyeckue  OCHOBBI
ITOCTPOEHUS u KOHCTPYKIIMH
AKyCTOONTUYECKUX MOAYJIATOPOB u

NepeKITFoYaTes el ONTHYECKUX CUTHAJIOB.
[TpuMeHeHne aKyCTOONTHYECKUX SUCCK IS
00paboTku paguocurHanoB. KoHCcTpyKIms
aKyCTOOHNTHYECKOTrO TPOLIECCOpA.

[Ipumedanne: KB — oTBeTHI Ha KOHTPOJIBHBIE BOIIPOCHI, 113 — BBIITOIHEHNE TPAKTUYECKUX
3amanuii, T — TectupoBanue, P — pedepar.

2.3.3 JlabopaTopHble 3aHATHS.

HaumenoBanue dopMa TEKyIIEro
Ne HanmenoBanmne mabopaTopHBIX padoT p ym
pasjena KOHTPOJIS

1 2 3 4

Ucrounukn cBera.|MccnenoBanne XapakTEpUCTHK —MOMYNPOBOAHUKOBBIX| TEXHUYECKUN OTYET
1 Caerousnyyaroniie |u3myvareiei no  J1a0OpaTOPHBIM
‘|muomel.  JlazepHble paboTtam

JINOJTBI




ITorepu B|CBapKka ONnTH4YeCKNX BOJIOKOH TEXHUYECKUN OTYET
) CBETOBOJAX no  Ja0OpaTOpPHBIM
: pabotam

Qotonpuémankn | DoTOINEKTpHUECKHE TPEe0OPa30BaATEN TEXHUYECKUH OTUET
3 no  Ja0OpaTOPHBIM

paboTtam

BOCII Pednexromerpuueckue uzmepenus 8 BOJIC TEXHUYECKUN OTYET
4 no  JabopaTOpPHBIM

paboram

DNeKTpooNnTHIECKHe| DIEKTPOONITUIECKHE MOYIATOPHI TEXHUYECKUN OTYET
5 |MOIYISATOPBI no  J1a0OpaTOPHBIM

paboTtam

AKyCTOONTHYECKHE |AKYCTOONTHYECKHE MOLYJISITOPBI TEXHUYECKUH OT4ET
6 no  JabopaTOpPHBIM

MOZYJISITOPBI paboram

[IpoBenenune 3aHATUI 7a0OPaTOPHOrO MPAKTUKyMa IPEIyCMOTPEHO B «J1abOpaTOpHU
OITO3JIEKTPOHUKM W ONTHYECKOW cBsi3u» (ayautopuss 325c). B pesynbraTe BBINOJIHEHUS
7ab0paTOpHBIX paboT y CTyAEHTOB (DOPMUPYIOTCS U OreHuBarOTCs Bce Tpedyembie ®I'OC u
OIIOII gys nanpaBnenus 03.03.02 ®dusuka komnereniuu: [1K-5, [TK-6

JlabopaTopHnasi padora Ne 1.

HccnenoBaHue XapakTepuCTHK MOJYNPOBOAHUKOBBIX H3JIy4yaTeaei

enr paboOTBl TEOPETUYECKM W  OKCIEPUMEHTAJIBHO  HCCIEAOBATh  OCHOBHBIC
XapaKTEPUCTUKH TIOJIYTTPOBOJHUKOBBIX JIA3EPOB:

- CIICKTP HU3ITYUCHUA;

- MOINEPEYHbIE U MPOAOIBHBIE MOJBI, - BAaTT-aMIIEPHYIO XapaKTEPUCTUKY; - YHUCIOBYIO
anepTyphl.

B npouiecce BoInosIHEHUS pabOTHI CTYIEHT, PYKOBOJCTBYSICb METOJUYECKUMH YKa3aHUSIMU
K BBITTOJTHCHHIO TAHHOW paOOTHI:

- BBIITOJIHACT paCLIéTI)I KOT'CpCHTHOCTH,;

- U3y4aeT 0COOCHHOCTH MEeXaHNW3Ma I'eHepalii;

- U3y4aeT MEeXaHu3M 00pa30BaHUs HHBEPCUU B P-N-TIEPEXO/IE;

- onpenesieT MOAOBBINA COCTAB U3JIy4EHHUS ITOIYIIPOBOAHUKOBBIX

J1a3€pOoB;

- U3y4aeT U KCIEPUMEHTAIbHO OCBaUBaeT paboTy ¢ COBPEMEHHBIM MOHOXPOMATOPOM.

JlabopaTopHast padora Ne 2.

CBapka onTH4eCcKHX BOJOKOH

Lenbto paboTHI SBJIIETCS MPAKTUYECKOE U3yUEHHE pabOThl CBAPOYHOrO almapara, ero

XapaKTEPUCTUKU U BO3MOXKHOCTH.

- W3yYaeT dJTallbl CBapHOTO COCOUHEHHS, OCOOCHHOCTH KaXIOro JTama; B mporecce
BBIMIOJIHEHUSI pa0OTHl CTYJEHT, PYKOBOJCTBYSICb METOJAMYECKHMMH YKa3aHUSIMHU K BBIIOJHEHUIO
JAHHOM paOOTHI:

-IPAaKTUYECKU U3ydaeT Ha Ka)/J0M 3Talle CBApHOTO COEAMHEHHUS BIMSHUE HA PEe3yJbTaT
pa3IuyHBIX (PaKTOPOB;

-A3y4daeT TeHACHIIMU Pa3BUTHSI CBAPOYHOM TEXHUKH,

- OKCIIEPUMEHTAJILHO ONPEEIIAET IPEUMYILECTBA PabOThI

AJIEKTPOHHOTO CKAJIBIBATEIIS;



- M3y4aeT OCOOEHHOCTH pa3JIMYHBIX METOAOB FOCTUPOBKHM ONTHYECKUX BOJIOKOH Hepes
CBapKOMH;
- U3y4aCT MCXaHU3M YIIPaBJICHHA CBAPOYHBIM aIllllapTOM.

JlabopaTopHnasi padora Ne 3.

®doTo3r1eKTpUYecKHe peodpa3oBaTen

Lenpo m3yueHHst STOW TEMBbI SBJSAETCS M3ydEHHME NMPUHIMIA PabOThl U HCCIEIOBaHHE
XapaKTEepUCTUK (POTOIIEKTPUYECKUX Mpeoldpa3oBaTeei.

B npouiecce BoinonHeHus: paboThI CTYACHT, PyKOBOACTBYSCh METOANYECKUMH YKa3aHUSIMU
K BBITTOJTHCHUIO TAHHOW pabOTHI:

- u3yyaeT puznyeckue npuHIUNIB padboTsr DIIT;

- U3y4aeT CBOMCTBA MOy POBOAHUKOBOIO IIEPEX0/IA;

- onpeAeNseT AeHCTBUE U3ITyUEHHs Ha P-N-NIEPEXO0L;

- DKCIEPUMEHTAIbHO U3MEPSIeT XapaKTEePHUCTUKH COJHEUHBIX TpeoOpa3oBaTenei;

- onpeJessieT Kl KpeMHUEBBIX COJIHEUHbIX ITPeo0pa3oBaTei;

- DKCIIEPUMEHTAJIBHO ONPEAEIsIeT Harpy30uHyto Xxapakrepuctuky OOI1s

JlabopaTopHnasi padora Ne 4.

Pedaexromerpuueckue usmepenusi B BOJIC

Ienbto paboTHI ABISIETCS:

- M3y4eHHUE DA3JIMYHBIX METOAOB HKCIEPUMEHTAJIbHOTO ONPEIECIEHUS XapaKTepPUCTUK
ONTHYECKHX BOJIOKOH;

- OKCIIEPUMEHTAJILHOE OIpeiesieHne pedIeKTorpaMmBbl,

- IPaKTUYECKOE UCCIIeI0BaHNE pedIeKTOrpamMm.

B npouiecce BbinoHEHUs pabOThI CTYAEHT, PyKOBOACTBYACh METOJUYECKUMU YKa3aHUSIMU
K BBIITOJIHCHHIO JAHHOW PabOThI yUUTCS:

- ompenessATh pacnpenenaeHue norepb Boiab BOJIC, BEIABIATE eeKTHBIE YYaCTKU WU
2JIEMEHTBI JTUHUHU CBSI3H;

- DKCHEPHMEHTAJbHO OIpeNeNsITh BO3MOXHOCTH ONTHUYECKUX pedIeKTOMETpOB IS
M3MEpEeHHUs TOTeph Ha U3rubdax;

- BBITIOJIHATH aHAU3 PEQIIEKTOr paMM;

- ONPEAENATh TOYHOE PACIIOIO0kKEHNE 0OPhIBOB UK Je(eKkTHhIX yuacTkoB BOJIC;

- OLICHUBATB [1OJIHbBIE TIOTEPU B BOJOKOHHO-ON TUYECKON JIMHUY CBSI3U IIPH IPUEMKE JIMHUU
U TIEpUOJINYECKOM TECTHPOBAHUMY;

- U3MEpSATh CpeJHHME IOTEepPU ONTUYECKOro BOJIOKHA HA KaTylIKaX, PaBHOMEPHOCTb
pacrpe/esieHus HOTephb B BOJIOKHE U BBIABIIATH HAJIMUKE JIOKAJBHBIX 1€(EKTOB IPU IPOU3BOICTBE
BOJIOKHA;

- U3MEPSATH OTEPU B MEXaHUUECKUX U B CBAPHBIX COCAMHEHMSIX;

OLIEHUBATh KOAPOUIMEHT OTpakeHUs U KOA(PPUIIUEHT IToMeX

U1l BCTPEUHOI'0 HalpaBJIeHusl.

JlabopaTopHnasi padora Ne 5.

DJIEKTPOONTHYECKHE MOTYJIATOPbI

Lenps paboThl u3yueHUE IMHEHHOTO dIeKTpoonTuYecKkoro s dekra (JID0D) u npunmuna
paboTBl  AIIEKTPOONTHYECKOI'O MOIYJNATOpa CBETa, OKCIIEPUMEHTAILHOE HCCIIeOBaHUE
XapaKTEePUCTUK MOAYJSITOpPa Ha ocHOBe HHMoOaTa mutus LiNbO3.

B nporecce BeinoaHeHust paboThI CTYAEHT, PYKOBOJCTBYSICh METOAMYECKUMHU YKa3aHUSMHU
K BBITIOJTHEHHUIO TAHHOW PabOoThI:

- U3y4aeT 0COOCHHOCTH PACIPOCTPAHHHUS CBETOBBIX BOJIH B aHH30TPOIHBIX Cpeaax;

- OKCIIEpPUMEHTAJIbHO MOy4aeT, HabMoAaeT 1 UCClIeAyeT KOHOCKOMUYECKYI0 KapTHHY Ha
KpHCTaJLIE;



- OIIPEACICT ITOJYBOJIHOBOC HAIIPSXKCHUEC, COOTBCTCTBYIOIMICC U3YUACMOI'y KPUCTAJIY IIO
MCTOAY YABOCHUS YaCTOTHI,
- IOJIYy4a€T U UCCICAYCT TMHAMHUYCCKUEC XaPAKTCPUCTUKH UCCICAYCMOI'O KpUcCTalia.

JlabopaTopHnasi padora Ne 6.

AKYCTOONTHYECKHE MOAYIATOPBI

Ienb naHHOW TeMbl — U3Y4YEHHE OCHOBHBIX TUIIOB M XapaKTEPUCTUK aKyCTOONTUYECKHX
MOJIyJIATOPOB, HccieloBaHue AU(PAKIIUU CBETAa Ha aKyCTUUECKUX BOJHAX, SKCIEPUMEHTAILHOE
ornpeneneHne 3pHEeKTUBHOCTH AU (PaKIIMKU aKyCTOONTHYECKOI0 MOYJIATOpa Ha OCHOBE (ochuia
raums (GaP).

B npouiecce BoinosHEHUs pabOTHI CTYAEHT, PyKOBOACTBYSICh METOAUYECKUMU YKa3aHUSIMU
K BBITIOJTHEHUIO JTAHHOW paOOoThI:

- U3y4aeT B3aUMOJECHCTBHE ONTHUYECKUX U aKyCTHYECKMX BOJIH, OCOOEHHOCTH
dboToynpyroro 3¢ ¢ekra;

- onpeJiessieT BO3SMOXKHOCTU M ocobeHHocTH audpakiuu PamanaHara;

- DKCIEPUMEHTAIBbHO U3MEPSIeT Pl BO3HUKAIOIIEH AU (PPaKIIMOHHON PELIETKHY;

- PaCCUMTBIBAET CKOPOCTh 3BYKOBOM BOJIHBI;

- orieHuBaeT 3(pPeKTUBHOCTh AUPPAKIINY;

- MCCIIEyeT IKCIEPUMEHTAIILHO MOJIIPU3ALMOHHbIE

XapaKTePUCTUK MOJYJISITOPA.

2.3.4 IlpumepHas TeMaTHKAa KYPCOBBIX padoT (IIPOEKTOB)
CornacHo yueOHOMY IJIaHy KYpPCOBBIE paOOTHI (MPOEKTHI) MO AAHHOUW AUCIUIUIMHE
HE IIPE1YCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAUYECKOT0 o0ecneYeHusl AJ CAMOCTOATEILHOM PadoThl
o0y4aroumxcs Mo JMCHUILINHE (MO1YJII0)

Ne Bux CPC [epeuens yueOHO-METOANICCKOTO o6ecneq<3H1/I${ IUCHUITINHEI 10
BBIIIOJTHEHHUIO CaMOCTOATCIIbHOU pa60T])I
1 |IIpopaboTka y4eOHOTr0 1.UrnatoB, A.H. OnrosnekTpoHuka W HaHOPOTOHHWKA: y4eO.
TEOPETUIECKOT O MaTepuaina|nocodue [DnekTpoHHbIA pecypc]| — DnektpoH. aaH. — CII6: Jlans,
MTOJITOTOBKA K SK3aMEHY 2017. — 596 c¢. — Pesxxum moctymna: https://e.lanbook.com/book/95150
Amnnpees, B.A.

Hampasnstome cuctembl 3mekrpocBsizu. B 2-x Ttomax. Tom 1—
Teopus nepegaun u BIMsSHAS [ DNEKTPOHHBIN pecype] : yueb. / B.A.
Amnppees, 2.J1. IloptHos, JI.H. KoyanoBckuii. — DnekTpoH. 1aH. —
MockBa : T'opsuas munug-Tenexkom, 2011. — 494 c. —Pexum
JOCTyIa: https://e.lanbook.com/book/5112  AnnppeeB, B.A.
Hampasnstoe cuctemsl 3iekTpocBsizu. B 2-x tomax. Tom 2 —
[IpoexTrpoBaHue, CTPOUTENLCTBO M TEXHUYECKAs HSKCIUTyaTalus
[OnekrponHbIii pecypc] : yued. mocobme / B.A. Anmpees, 3.JI.

ITopraoB, JI.H
2. KouyanoBckuil. — OnexTpoH. naH. — Mocksa : ['opsuas
muans-Tenexkom, 2010. — 424 c¢. — Pexum gocryma:

https://e.lanbook.com/book/5113 Meronuueckue yka3aHUs IO
OpraHu3alii CaMOCTOSATEIBHON paOOTHI CTYJCHTOB, YTBEPKICHHbIC
Kadenpoi OMTO3JICKTPOHUKH, TPOTOKOI Ne 6 oT «01»

2 |TloaroroBka K MpakTHIECKUM 1. Urnaros, A.H. OnrosnekTpoHrKa 1 HAaHO(POTOHUKA: yueO.
3aHATUSM rnocobue [DnekTpoHHBIA pecypc] — OnexkrpoH. naH. — CII0:Jlanb,
2017.—596 c. — Pexxum nocrymna: https://e.lanbook.com/book/95150

2. IToptHoB, 3.JI. [IpyHUIMIIEI TOCTPOEHUS IEPBUYHBIX CETEN U
ONTUYECKUE KaOeIbHBIC JTMHUM CBSI3U. YUeOHOE ITocoOue sl BY30B
[OnekTpoHHBI pecypc] — InexTpoH. maH. — Mocksa : ['opsuas



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

muuug-Tenekom, 2013. — 544 c— Pexum [ocrymna:
https://e.lanbook.com/book/94575

3 |TToaroroBka K BBITOJHEHHIO 1. Urnaros, A.H. OnrossiekTpoHHKa U HaHO(OTOHUKA:yueO.
J1a00PaTOPHBIX paboT rocobue [DnekTpoHHBIA pecypc] — OnekrpoH. maH. —CII0: Jlans,
2017. - 596 c. — Pexwum gocryma: https://e.lanbook.com/book/95150

2.Aunpees, B.A. Hanmpapnstonpie cucTeMBbI 3JEKTpOCBs3U. B 2-
x Tomax. Tom 1- Teopus mepenaun u BIUSHUS [DNEKTPOHHBIHN
pecypc] : yaeo. / B.A. Aunpees, 2.J1. [loptaoBs, JI.H. KouanoBckwuii.
— OnekTpoH. naH. — Mocksa : ['opsiuast nmuaus-Tenexkom, 2011, —
494 ¢. —Pexum nocryma: https://e.lanbook.com/book/5112

3. Annpees, B.A. HanpaBisromnye CUCTEMBI 3JIEKTPOCBsI3U. B
2-x romax. Tom 2 — [IpoexkTrpoBaHne, CTPOUTENBCTBO U TEXHUIECKAS
JKCIUTyaTaus [DneKTpoHHBIA pecype] : yued. mocodme / B.A.
Amnppees, 2.J1. [lopraos, JI.H. KouanoBckuii. — DneKTpoH. JaH. —
Mocksa : l'opsgas munus-Tenexkom, 2010. — 424 ¢. — Pexum
noctyma; https://e.lanbook.com/book/5113

Y4eOHO-MEeTOIUYeCKue MaTepHajbl Ui CaMOCTOSTEIBHOW paboThl O0YYaromUXCs U3
9yClia HHBIMOB U JIMI] C OTPaHUYCHHBIMH BO3MOXXHOCTSIMU 3710poBhsi (OB3) mpemocTapisitoTes
B (hopMax, aJalTHPOBAHHBIX K O'PAHUYCHUSM WX 3JI0POBbS U BOCIIPHSITHS MHPOPMAIIHH:

JJis MI1 ¢ HApyIICHUSIMU 3pEHHUS:

— B [1€YaTHON (pOpME yBEITHUUCHHBIM HIPHPTOM,

— B (hopMe 3JEKTPOHHOT O JJOKYMEHTA,

J1Jist JIU1] ¢ HApYIICHUSIMU ClyXa:

— B mIeyaTHou (hopme,

— B (hopme 27eKTPOHHOT'O JOKYMEHTA.

JJist 7M1 ¢ HApYIIEHUSIMU OITOPHO-ABUTATEIBHOIO alapara;

— B mieyaTHO# (opme,

— B popMe PIEKTPOHHOT'O JOKYMEHTA,

— B ¢popme ayaunodaiina.

JlaHHBIA TepeYeHh MOXKET OBbITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTA
00yYJaroIIMXCS.

3. O0Opa3oBare/ibHbIe TEXHOJOTMU, NPUMEHsieMble NMPH OCBOEHMH JTUCHMILUIUHBI
(Momyast)

[Ipn u3yueHnu AMCIUIUIMHBI ITPOBOASTCS CIEAYIOIINE BUABI YI€OHBIX 3aHATUN U paboT:
JIEKIUH, TPAKTUYECKUE 3aHATHS, JOMAIIHUE 3aJaHUs, TECTHPOBAHHE, 3allUTa J1a0OPATOPHBIX
paboT, KOHCyNbTAallMW C TNpernojaaBaTelieM, CaMOCTOATENIbHas pabdoTa CTYJEHTOB (M3y4YeHHE
TEOPETUYECKOr0 MaTepuasa, IMOATOTOBKA K MPAKTUYECKUMHU 3aHIATUSIM, TIOATOTOBKA K
1ab0paTOPHBIM 3aHSATUSM, BBHIMOJIHEHHE IOMAIHUX 3aJaHdl, MOATOTOBKAa K TECTHPOBAHMIO,
3a4€Ty U DK3aMEHY).

Jl1st mpoBeIeHUsT YaCTH JIEKIIMOHHBIX 3aHATUN UCTIOIB3YIOTCS MYJIbTUMEIUITHBIE CPEICTBA
BOCIIPOM3BEEHUS AKTUBHOTO COJIEPKUMOTO (3aHATHS B UHTEPAKTUBHOU (opMe), TO3BOJISIOIIETO
CTYACHTY BOCIIPUHUMATh OCOOEHHOCTH M3y4yaeMOW AU CIHUILINHBI, UTPAIOIIHE PEIIAIONIYIO POJIb B
MMOHMMAaHUU U BOCHPHATHH, a TaK k€ B (hopMupoBaHUH NMpodeccuoHalbHbIX KommeTeHuui. 1o
psany TeM AWCUUILIMHBI JIEKUUWA MPOXOAUT B KiaccudeckoMm cTuie. CTyIeHTy B pexuMme
CaMOCTOSATEIILHON pabOThl PEKOMEHAYETCS N3Yy4E€HHE KOPOTKOMETPAXHBIX BUI€0(PAarMEeHTHI 110
M3y4aeMBbIM BOIIPOCAM.

[Ipu mpoBeneHnn MPaKTUUECKUX 3aHATUH MOXKET UCIIOJIB30BAThCS TOCKA, VIS PACYETOB H
aHajaM3a JIaHHBIX MOTYT TPUMEHSThCA  JIONMOJHUTEIbHBIE  CHPABOYHBIE  MaTepHAalbI.
[IpeaBaputenbHO HU3yyast pEKOMEHIOBAaHHYIO JINTEPATYPY CTYACHTHI TOTOBSATCS K MPAKTHYECKOMY
3aHATHIO - QHAJM3UPYIOT TMPEIOKEHHbIe B YydeOHHMKE TMpuMephl pemieHus 3anad. Ha
MPAKTUYECKUX 3aHATHAX y4deOHasi TpyIa JeTUTCs Ha MOArPYIIBI mo 5-7 yenoBeka. Kaxmoii
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NOAIPYIIE BBIJAIOTCS CBOM HMCXOIHBIX [AHHBIE K PAacCMaTpUBacMbIM Ha 3aHITUU 3aJadaM.
Pemenue 3agaun rpynmna opopmiiseT Ha JOCKEe W MyOsinm4HO 3amumiaer. [Ipu BO3HUKHOBEHUU
TPYAHOCTEN MpenoaBaTeb IOMOraeT rpymnaM B JJOCTHKEHUH MOJIOKUTENBHOIO pe3ynbrata. B
XO0/1€ IPOBEPKH MTPOMEXKYTOUHBIX Pe3yIbTaTOB, TOUCKA U UCITPABIICHHSI O OOK, OCYIIECTBISIETCS
MHTEPAaKTUBHOE B3aUMOJIEHCTBUE BCEX YUACTHUKOB 3aHATUS.

[Ipu npoBeneHun 1aOOPAaTOPHBIX PadOT MOATrpyHIa pa3duBaeTcs Ha KOMaHabl 1Mo 2-3
yenmoBeka. Kakmol KomaHJIe BBIIAETCS 3aJlaHME Ha BBINOJHEHHE JIAOOpaTOpHOW pabOoThI
(oTnnyaeTcsi XapaKTepUCTUKAMH DJIEMEHTOB IOJYHPOBOAHMKOBBIX MpuOOpoB). CTyIaeHTHI
CaMOCTOSITENIHO pacHpelessiioT OO0f3aHHOCTH W NPUCTYNAIOT K BBIMOJHEHUIO 3a/laHuf,
B3aUMOJICUCTBYs Mexay coboi. [IpenomaBarenb KOHTPOJMPYET XOJ BBINMOJIHEHUS pabOThI
K10 TPYNIIOi, MPOBEpSeT MPAaBHIBHOCTh COOPKM JJIEKTPUUYECKUX CXEM M MOAKIIOYCHHS
U3MEPUTENBHBIX NMPHOOPOB. YTOUHAS XOA paOOThl, €COM CTYAEHTHl YTO-TO BBINOJHSIOT HE
IIPaBWJIBHO, MpENoAaBaTellb IOMOraeT WM IIPEOAOJIETh CIOKHBIE MOMEHTBHI M IPOBEPSET
JOCTOBEPHOCTb ~ IOJYYEHHBIX O3KCIIEPUMEHTAJbHBIX pe3yiabTatoB. [locie  odopmieHus
TEXHUYECKOI0 OTYETa KOMAaH/bI OTBEYAIOT HA TEOPETUYECKNE KOHTPOJbHBIE U JTOMOJHUTEIILHBIE
BOIIPOCHI M 3aIIUILAIOT JJAOOPATOPHYIO paboTy.

[lo n3yyaemoil AMCLMIIIIMHE CTYAEHTaM IPEAOCTaBJSETCS BO3MOXHOCThH I10JIb30BATHCA
y4e0HO-METOUYECKUMH MaTepuajaMi ¥ PEKOMEHJALUsAMHU pa3MELIEHHBIMU B 3JIEKTPOHHOM
nH(popMaIoHHO-00pa3oBaTenbHOl cpene MonynbHoro Junamuueckoro OOyuenus KyoI'V.

KoHcynbTanuu npoBoasTcs pa3 B 1B HEAEIH IS pa3bsiCHEHHs MPOOJIEMHBIX MOMEHTOB
IIPY CAMOCTOSITEIbHOM M3Y4Y€HUH BOIIPOCOB U3y4aeMOW JUCLIUILINHBI.

Takum 00pa3oM, OCHOBHBIMH 00pa3oBaTebHbIMH TEXHOJIOTHSIMH, HCIIOJIb3YeMbIMU B
y4eOHOM Impouecce SIBJSIOTCHA: WHTEPAKTHBHAsA JEKLUHS C MYJIbTUMEIUNHOW CHUCTEMON H
aKTUBHBIM BOBJICUEHHWEM CTYAEHTOB B Y4eOHBIM Impouecc; OOCYXKIEHHE CIOXKHBIX U
JUCKYCCHOHHBIX BOIPOCOB U MpPOOJIEM M € MOCIEAYIOIHUM pa3dopoM 3THUX BOIPOCOB Ha
NPAaKTUYECKUX 3aHATUAX; JAOOpaTOpHbIE 3aHATHS — paboTa CTYJEHTOB B MallbIX TpyIax B
pEeKMMax B3aUMOAEHCTBHUS «IIPENOAABATENb — CTYAEHT», «CTYJIEHT — MPENO0JaBaTENby», «CTYAEHT —
cryneH™. Ilpu mpoBeneHnr MpakTUYEeCKUX W JTaOOPAaTOPHBIX Y4EOHBIX 3aHATHUH MPETyCMOTPEHO
pa3BUTHE Yy OOY4YalOUMXCSd HAaBBIKOB KOMAaHJIHOM pabOThl, MEKIMYHOCTHOW KOMMYHHKAIIH,
MIPUHSATUS PeIlieHUi U JTUAEPCKUX KaueCTB.

Jlns v ¢ orpaHMYEHHBIMHU BO3MOYKHOCTSMHU 370POBbsSI MPEIyCMOTPEHA OpraHU3allus
KOHCYJIbTAaIlMi € MCIOJIb30BAaHUEM JIEKTPOHHOM mouThl niau Microsoft Teams.

[Ipy wu3ydeHUM [AUCUUIUIMHBI MOTYT TPUMEHSTCS HEKOTOPBIE aCHEeKThl MOENN
«IepeBEPHYTOrO0 OOYYEHUS» B PEXKHUME JHUCKYCCHOHHO-OPUEHTHPOBAHHOIO IEPEBEPHYTOrO
KJacca WIM BHUPTYaJIbHOTO IEpeBEPHYTOrO KJacca: JAMCTAaHIMOHHbIE 0O0pa3oBaTelbHbIE
TEXHOJIOTMM (JIEKTPOHHOE oO0ydeHue) B (opmMe CMELIaHHOro OO0y4eHHs, OCHOBAaHHOTO Ha
COUYETAaHUM OYHOIO OOY4YEeHUS U OOYy4YeHHsS KOMIBIOTEPHBIMH CPEACTBAMH, BKJIIOUYAIOIIMMHU
HEKOTOpBIE€ acleKThl B (opmMaTe AMCTAHLIMOHHOrO oOyuyeHus B coorBerctBuu ¢ ®I'OC BO. B
YCIIOBUSIX Pa3BUTHUS 3JIEKTPOHHOW MH(OPMaLMOHHO-00pa30BaTENbHOM Cpefbl By3a B KauecTBE
yrnpasienusi o0ydeHuem BoiOpana muatdopma Moodle, omqHako, COBMECTHO ¢ HEW I CO3AaHUs
U MyOJIMKalMKM KOHTEHTa M Y4eOHBIX OOBEKTOB HCIIONB3YIOTCS: CIyXk0a BHIEO TPaHCISALMHU
Microsoft Stream ¥ HHCTpYMEHT 71l KOMMYHUKAIIMK U 00paTHOM cBs3u Microsoft Teams.

4. OueHoYHBbIE CpeACTBA AJsl TEKYIIEr0 KOHTPOJISI YCIeBAeMOCTH M MPOMEKYTOUHOI
aTTecTanuu

OueHouHbIE CpEICTBAa MpEIHAa3HAUYEHBl MJiI KOHTPOJII M OLEHKH 00pa3oBaTEIbHBIX
JIOCTHKEHUU o0y4aronmxcs, OCBOMBIIHNX porpamMmy yueOHOI JIACLIUTIIIMHBI
«OnTO3EKTPOHUKAY.



OueHouHbIE CPECTBA BKJIKOYAET KOHTPOJIbHBIE MaTepUalibl JJIsl POBEICHUS TEKYyIIero
KOHTPOJIA B (hOpME TECTOBBIX 3aJlaHUM, pacuyeTHO-TpaQUUECKUX 3aJlaHUi U MPOMEKYTOUYHOM
arTecTauuu B popme BOIIPOCOB J1JIs MOATOTOBKE K 3a4€THOMY TECTUPOBAHUIO ¥ BOIIPOCOB U 33724
K 3a4€Ty.

@DOH/J1 OLICHOYHBIX CPEACTB JJISl IPOBEIECHUS TEKYIIETO KOHTPOJIS COJEPIKUT:

- KoHTposbHBIE BOIPOCHI K Ja00paTOPHBIM paboTaM U TpeOOBaHUS K COACPIKAHHIO OTUECTA.

- BapuaHTBI TECTOBBIX 3aJIaHUM.

KoHTponbsHBIE BOMTPOCH 1O y4eOHOM mporpaMme

B mpomecce moaroToBkH W OTBETAM Ha KOHTPOJBHBIE BOMPOCH (OPMHUPYIOTCS U
onenuBatorcs Bce Tpedyempie DPI'OC u OIIOIl ngna nanpasnenumst 03.03.02 Dusmka
xomnerenuuu: 11K-5, TIK-6.

Huxe npuBoasTcst mpuMepbl KOHTPOIBHBIX BOPOCOB JJIsi pabove mporpaMmabl.

ITonHBIN KOMITIEKT KOHTPOJIBHBIX BOIIPOCOB JUI BCEX pa3iesioB paboueld mporpaMMel
npuBoautTca B ®OC auctumniaunsl b1.B.08 «OnrosnekTpoHnkay.

HUctounnku cBera. CBeToM3ayyawinue 11o/bl. JlazepHblie 1M0bI:

OOBbsaAcCHUTE yCIOBUE CYLIECTBOBAaHUS MHBEPCHOM HACEIEHHOCTH.

Kakumu cnoco6aMu MOXKHO MOJTYYUTh HHBEPCUIO HACEIIEHHOCTH B MOy POBOJHUKAX?

[lepeuncnute 1 npoaHanU3upyiTe 0COOEHHOCTH pabOThI Ja3epOB Ha reTepoIepexoax.

OnummTe Mo PHEPreTHYECKUM auarpaMMmaM MPUHIHUI paOdOTHl MOIYNPOBOAHHUKOBOTO
nasepa.

PaccuuraiiTe no cnekrpaibHOil Xapaktepuctuke JI/] ero korepentHocts B I'T1.

CaeToBOABI:

Kaxk n3menutcs HopmupoBanHas yactora OB, eciii yBeIM4uTh JJIUHY BOJIHBI?

Kaxk n3menutcs HopmupoBaHHas yactora OB, eciin yBenuuuts nc?

[lepeunciure OTIIMYNA CHMMETPUYHBIX 1 HECUMMETPUYHBIX Mo B OB?

UeMy paBHO MUHUMAaJIbHOE 3HaY€HUE JUTMHBI BOJHBI U1 PyHIaMeHTalbHOM Moabl? Kak
CBsI3aHa MOCTOsIHHASI pacnpocTpaHeHus Mol OB u nimHa BoaHBI?

Kak cBsi3zana nocrosiHHas pacrnpocTtpaHeHus Moasl OB u mokasarens mnpenoMieHus
CEpILIEBUHBI ?

Kockimu v MepunoHanbHbpIMU JTydyaMu opmupyercs pynnamentansas moga OB?

Kaxkoe mone mpeo6ianaer B moge HE11?

OT KaKuX MapaMeTpoB U KaK 3aBUCUT YHUCIIO MOJ B MHOromonosoM OB?

IloTepu B cBeTOBOAX:

B xakoii oOmactu cmektpa i kBapueBbix OB Haxomurcs Makcumym
(MakCUMyMBbI) TMOTJIOIIEHUS, BBI3BAHHOTO JJIEKTPOHHBIM MEXaHHU3MOM TMOJIApU3ALUN
nuaeKkTprka. Yem BeI3BaHbl moTepu B kBapieBbix OOB Ha niune BosiHbl 1383 HM?

Pacrionoxure B nmopsake yBeIMUYEHUs MOTEPh M3JIydaTenu Uil KBapuesoro MM
CBETOBOJIOKHA:

Ne-He na3zep; n/n nazep na GaAs; Er — nazep (ycunurens); CO2 - nazep?

Jlnst 4ero B ONTHYECKUX BOJIOKHAX I PabOThI B TPEThEM OKHE MPO3PAYHOCTH
(1500 — 1625 uM) yBenMUHMBaIOT JUIMHY BOJHBI OTCeuku ¢ 1260 HM (Pexomena. MCD-T
G.652) no 1480 um (Pekomenn. MCO-T G.654)?

[Touemy kBapueBbie OOB He HCHOJIB3YIOTCS B CUCTEMAaX CBSI3UM HA JJIMHAX BOJIH
BUJIMMOI'0 Arana3oHa’?

Jnst gero B TecTtepax IS M3MEPEHUS 3aTyXaHHs MOAYJIUPYETCS BBIXOTHOE
n3JIy4yeHue?

[lepeunciure (akTOppl, KOTOPHIMH OOYCIIOBICHO 3aTyXaHHUE CHTHAJIOB B
cBeroBonax. Kakoit matepuan Oonee mpospaueH B obnactd 3 — 5 MKM: TPUCENIEHU]
MBIIIbSIKA, TMOKCU KPEMHUS WIN TUOKCUJT TepMaHUs?

[Touemy kBapiieBbie oqHOMOOBEIE OB HE MCIONB3YIOTCS B CHCTEMax CBS3H Ha
mmHax BoyH paisHero UK (L >>2 mxm) nuanazona?



[Touemy kBapueByro o6on0uky OOB nenarot ropasgo 6omsee Toncroi (125 Mkm),
yem cepaieBuny (8-10 mxm)?

[lepeuncnute TpM OCHOBHBIX MPOLIECCA, ONPENESIOIIMX COOCTBEHHOE 3aTyXaHHe
B CBETOBO/IE.

JAucnepcusi HMIYJIbCOB B CBETOBOAAX:

Mojia HU3KOr0 MJIM BBICOKOTO MOPsKa paHblIe BbIIIET U3 CBETOBOAA?

Cger ¢ nymHo#M BosHbI 0,85 MkM ninu 1,3 MkM unu 1,55 MKM paHbIlie BBIMIET U3
KBapILeBOro CBETOBOAA?

da3zoBast UJIU TPYIOBasi CKOPOCTh OTBEYAET 32 XPOMATUUYECKYIO I CIIEPCHIO?

M3 KaKMX COCTaBISIOUIMX COCTOUT XpOMaTHUecKasl Tucrepcus?

B uem oTiimyme TEpMHUHOB:

- JUCIepCcHsl TpU KJIACCUYECKOM ONMCAHMM TNPEJIOMIIEHHS CBETa B INPU3ME -
JTUCTIEPCHs TIPU ONMCaHUU oNTHYecKoro curnaia B OB?

[lepeuriciute QaxkTOphl, KOTOpHIE OMPEAEIAIOT AucHepcuto curHaioB OB?
[lepeuncnute ciocoObl yMEHbIICHUS BIUSHUS MaTepuaibHoil aucnepcun B OOB?

[Touemy B rpanuenTHeix MOB MopmoBas aucnepcusi NposiBASETCS 3HAYUTEIbHO
crabee, 4eM B CTyIEHUYAThIX?

[lepeuncnute ciocoObl yMeHbIIEHNs BIUSHUSA MoJ0BOM aucnepcuu B OB.

Yro npoucxoauT ¢ MaTepralibHoi nucnepcueit s cranaaptaoro OOB (Pek. ITU-
T G.652) Ha nnuHEe BoJHBI 0K0J10 1300 HM?

B kakux enuHHUIIaX HOPMUPYETCS yAEJIbHASI XpOMAaTHUECKast AUCIEpCUst?

[Tepeunciure cnocoObl YMEHBIICHHS BIIMSHHS IOJIIPU3AIIMOHHON MOJOBOM
nucniepcun B OB?

B kakux eauHMIIaX HOPMHUPYETCA yelbHas MaTepralibHasl JUcCTepcus?

[Touemy B OB Bo3HMKaeT nonsgpuzanrnonHas mojonas nucnepcus (IIMJ1)?

[lepeuncnure cmocoObl CMEIIEHUS TOYKM HYJEBOM AMCIIEpcMH B 00JacTh
MUHUMYMa N0Teph?

[Touemy cranpaprasie OOB (Pek. ITU-T G.652) wmano npuemiemsbl ist
COBMECTHOM paboThI ¢ ’POUEBBIMU yCUITUTENSIMU?

DoTONPUEMHUKU:
Yemy paBHa TpaHHWYHas JJIUMHA BOJHBI M3JIy4EHMs, [OIJOLAEMOr0 B
MOJTyTIPOBOJHUKE?

B kakom cmyudae Tok QorornpeoOpa3oBaTenss U (HOTOTOK p-I-MIEpexoja IMOYTH
COBIA/IAIOT MO 3HAYEHUIO?

Yem ompenensercs mnpeneiabHoe 3HadeHHMe UxX Uil MOJyHPOBOAHUKOBOIO
nepexona? Kax ONpENeaUTh  3HAYE€HUE  ONTHUMAaJbHOU Harpy3ku  Juist
(dboTonpeoOpazoBarens?

OnrpoHsbI:

HazoBute npenmyIiecTBa ONTHYECKOM CBS3H JIEMEHTOB B ANIEKTPUUECKUX IICTISIX.
Kakue HenocTaTku UMEKT ONTPOHBI?

Uem 00bsicHsI€TCS HU3KUN KOA((DUIIUEHT MOJIE3HOr0 ACHCTBUS O TPOHOB?

BOCII: [1epeuncnute TUIBI IUHUN CBSI3U U YKAXKUTE UX OCHOBHBIE CBOMCTBA.

OObsacHUTE 0COOEHHOCTH paboOTHl (MPEUMYIIECTBA U HEJOCTATKH) ONTHYECKHX
JVHUHN B OTKPBITOM MIPOCTPAHCTRBE.

Chopmymupyiite TtpeboBanus, mnpenabssiasieMble kK OHCII coBpemenHoi
MHOT'OKaHAJIBHON M aBTOMAaTHUYECKOM CBSI3BIO.

Ilepeuncnure npeumymecrsa OHCIL.

DeKTpoONnTHYeCKHEe MOAYJIATOpPbl: OOBACHUTE MEXaHHU3MbI IOSBIICHUS
apdexToB Keppa u [Tokkennsca.

Yro mOpOMCXOAMT CO CBETOBOM BOJNHOM MHpU  TNPOXOXKIECHUU  uepe3
YEeTBEPTHBOJIHOBYIO MJIACTHHY?



Kakum u3MeHeHusIM MoJBepraercsi CBETOBas BOJHA IPU IMPOXOXKACHUM Yepe3
[10JTyBOJIHOBYIO IUTACTUHY?

CymiecTByer 1M JMHEHHas 3aBUCUMOCTb MEXKIYy IOKa3aTeleM IMpPEIOMIICHUS U
HaNPsHKEHHOCTBIO AJIEKTPUUYECKOTO MOJISI B 3JICKTPOONTUYECKUX SIBICHUAX?

AKYCTOONTHYECKHE MOAYJIATOPHI:

B uém paszmmune mexny nudpakmnueirt Pamana-Hara m nudpakmueii Bparra?
Judpakuus kakoro Buaa HaOmo1aeTcs B padore?

Kak wusMenutcs nudpakiuoHHas KapTHHAa Ha OJKpaHe, €CIId HCIOJIb30BaTh
U3My4YeHue J1azepa ¢ Apyroi JmHoi BosHbl? OT KakuxX (akTOpoB 3aBUCHT 3 PEKTUBHOCTH
nudpakuun?

Bmusier ;mu ¢onoBast 3acBetka (oroamona Ha Tok ¢oroaumona? Ha 3nadeHnue
3G PeKTUBHOCTH AU pAKIUU?

IIpakTH4yeckne 3agaHus N0 y4eOHOM MporpaMmme

B pe3ysbrate BBINOTHEHHS JIPAKTUYECKUX 3alaHul y CTYAEHTOB (DOPMUPYIOTCS
u ouenuBatorcs Bce Tpedyembie ®I'OC u OIIOII nns wanpasienus 03.03.02 ®dusuka
KOMIIETEHIIUHU:

[IK-5, I[IK-6. Huxe npuBoasTCS IpUMeEpHI IPAaKTUYECKUX 3adaHUM U1 paboueit

MPOrPaMMBI.

[TonHbIA KOMIUIEKT TPaKTUYECKHX 3aJaHUi ISl BCEX paslenoB paboueit
nporpammbl ipuBoauTcs B ®OC nucuumummabl b1.B.08 «OnTosnekTpoHukay.

HUctounnku cBera. CBeTousiayyawinue 1uoabl. JlazepHbie 1uoabI:

PaccuuraiiTe o cnekrpaibHoil xapakTepuctuke JIJ[ ero korepentHocts B ['TI.

OneHure o CleKTpaIbHON XapaKTepUCTUKE JJIMHY OITHYECKOI0 PE30HATOPA.

Yro takoe aneprypa uziaydeHus? OObACHUTE pa3Iuune alnepTypbl B IJIOCKOCTH P-
n-rnepexo/ia v B MepreHAUKYJIIpHON MIOCKOCTH.

Kaxkue mozast BugHbl ¢ momotnsto [THB u MmatoBoro skpana? Ilouemy ¢ usmeHenuem
TOKa MEHSETCS YU CIIO MOI?

OOBsacHUTE MeXaHU3M 00pa30BaHUS IMOMEPEUHBIX MO,

CKOJbKO MPOAOIBHBIX U CKOJIBKO IMOMEPEUYHBIX MOJ HaOMIoAaeTcs sl JaHHOTO
nazepa?

CBeToBOIBI:

Uemy mMoxeT ObITh paBHA HOPMHPOBAHHAS YacToTa JJisg GyHAAMEHTAIBHOU MOJIBI
OOB:1,2,3,4,5,10,100 nou 1000 ?

Hauunast ¢ xakod IJIMHBI BOJIHBI B OJHOMOJIOBBIX KBapueBsix OB mosBisiercs
cummetpuunas moaa EO1 : 850, 1200, 1300, 1550 unum 1650 am?

HaunHas ¢ xakoll JIJIMHBI BOJIHBI B OJHOMOJIOBBIX KBapueBbix OB mosiBisercs
dbynmamenTanpaas mona HE11 : 850, 1200, 1300, 1550 umu 1650 Hm?

Koceie nnmn mepuaunanenelie Jiyuu npeobdnagaror B OB? Kakumu napamerpamu u
kak ommyatrorcs MOB u OOB?

[Touemy kBapueBble ogHOMOAOBblE OB HE HCHONB3YIOTCS Ha JJIMHAX BOJIH
BUJIUMOTO Axana3zoHa?

[Touemy xkBapueBble ogHOMOJ0Bble OB He ucnonb3yroTca Ha JUIMHAX BOJIH
nanpHero MK nuanaszona ( >2 Mxm)?

[Touemy kBapueByro obomouky OOB nenarot ropasgo 6omnee Tonctoi (125 Mkm),
yeM cepaueBuny (10 mxm)? I'ne mpuMeHsFoTCS KBaplieBble OJTHOMOJIOBbIE CBETOBOBI IS
JUIAHEI BOJIHEI 850 HM?

Kak Teopernueckn ¥ MNpakTUYECKH ONPENENTUTh (OLEHUTh) YHUCIO MOJ,
pacrpocTpaHsomuxcs B cBeroBoje? Kakas JiarHa BOJHBI OTCEUKHU 00JIbIlIE B BOJIOKHE UITH
B KaOene?

Yemy paBHa MUHUMAaJIbHas W MaKCHUMajbHas JJIMHA BOJHBI (yHIaMEHTAIbHOU
moasl HE11 kBapuesoro OOB?



Uemy paBHa MUHUMaJbHas U MaKCUMallbHas JyIMHA BOJHBI Mokl EO1 kBapueBoro
OB? Yucno HampaBisieMbIX MOJ B KakUX CBETOBOJAaX OOJIbLIE - CTYNEHYATBIX HIIU
IPaJUEHTHBIX (IpU MPOYMX paBHBIX yciaoBusax)? HaszoButre o6sacTH HpUMEHEHUS
BOJIOKOHHBIX CBETOBOJIOB.

B kakoil mJIOCKOCTH MOJSPU30BAH JIyd, OTpaxEHHBIA Moj yriioM bprocrepa oT
ONTHUYECKH OoJiee

TIOTHOM cpenpl? [Toka3aTh TIOCKOCTh KOJEOaHUN DIIEKTPUIECKOT0 BEKTOPA.

Kakne Marepuanbl HMCIOJB3YIOTCS IMPU IMOJIYYEHUS ONTUYECKUX BOJIOKOH JUIS
CEepLIEBUHBI

(0o6osouKm)?

[lepeuncnure OCHOBHBIE XapaKTEPUCTUKM ONTHYECKUX CBETOBOXOB  (IIO
BO3MOXHOCTH C

YKa3aHUEM YHCIIEHHBIX 3HAUCHHI ).

[Touemy cBeroBoabl ainss BOCII He u3roraBiaMBarOTCA C YUCJIOBOM amepTypou
3aMeTHO Oonee

0,27

[Touemy cBeroBonbl it BOCII He M3roTaBiIMBarOTCS C YMCIOBOW amnepTypoi
3aMETHO MEHEE

0,1?

[loTepu B cBeTOBOJAX:!

Kakue ¢aktopsl BHOCAT HauOONbIIMA BKIaJA B MOTEPH CTaHAAPTHOTO
OJTHOMOJZIOBOT'O

ONTUYECKOT'0 BOJIOKHA, pabOTaIOIIEro BO BTOPOM OKHE MPO3PAYHOCTH ?

Kaxk 3aBucHT peneeBckoe paccesHue OT TEMIEPaTyphl 3aTBEpIeBaHuUs CTeKa?

Jlis 4ero B ONTHYECKUX BOJOKHAX JJisi paOOThI B TPEThEM OKHE IMPO3PAYHOCTH
(1500 — 1625

HM) YBEJIMUUBAIOT JJIMHY BOJHBI 0TceukH ¢ 1260 um (Pexomenn. MCO-T G.652 —
crangaptHoe OOB)

no 1480 um (Pexomena. MCO-T G.654 — OOB co cMemeHHON JIJITUHOW BOJTHBI
orceukn)? Yemy paBHO

JI0IyCTUMOE yBenuueHue norepb B OB npu ero ykiajake B ontudeckoM kabene?
[Touemy pe3ko

yBennuuBatoTcs norepu B OB mpu ero ckpydnBaHUU C IMAMETPOM METIIA MEHEe
20 mm?

JAucnepcusi UMINYJbCOB B CBETOBOIAX:

Kakoli nyiMHE BOJIHBI COOTBETCTBYET HYyJIeBash MaTepuajbHas JUCIEPCHUs B
crangaptHoM OOB (Pek. ITU-T G.652) ?

Kakoit nnuHe BOJMHBI COOTBETCTBYET HyJeBass mNpoduiabHas OUCIEPCUS B
cragagaptaoM OOB (Pex. MCDO-T G.652) ?

Kakoil nimHe BOJHBI COOTBETCTBYET HyJIeBash BOJIHOBOAHAs JUCHEPCHUS B
crangaptHoM OOB (Pex. MCO-T G.652) ?

Kakoil nnuHe BOJMHBI COOTBETCTBYET HYyJeBas XpoMaTHuecKas JAHUCIepCUsl B
craggaptaoM OOB (Pek. ITU-T G.652)?

Kakoit pnuHe BOMHBI COOTBETCTBYET HYyJeBas MOJSIPU3AIMOHHAS MOJ0OBas
nucniepeust B OOB?

[Touemy OB c nenyneBoii cMeménnoi nucnepcueit (Pexk. MCO-T G.653) mano
MIPUEMIIEMBI I COBMECTHON paOOTHI C SpOMEBBIMH YCHIIUTEISIMU?

Kaxkoil nnmHe BONHBI COOTBETCTBYET MUHUMYM Jucnepcuu B ctanaaptHeix OOB
(Pex. MCOT G.652) ?

B xakom OB MeHbIIIe 3HaYeHHE TUCTIEPCHH: B MHOTOMOJIOBOM TPaUEHTHOM HJITH
OJTHOMOJIOBOM CTyIeH4YaToM?



Uemy paBHO TMIIMYHOE 3HAUEHHE XPOMATUUECKOM qucnepcuu B crangaptiom OOB
(Pex. ITUT G.652) B TpeTheM OKHE TPO3PAYHOCTH?

YeMy paBHO TUIIMYHOE 3HAYEHNE XPOMATHUYECKOM aucIiepcuu B crangapraiom OOB
(Pex. MCD-T G.652) BO BTOPOM OKHE ITPO3PAYHOCTH?

[Tepeuncnure crmocoObl yBenuueHHs ckopoctu mepenaun uHpopmanuu B OB?
Kakoii Bug nucnepcuu npeodnagaet B cranaaptasix OOB (Pek. MCD-T G.652)?

DoTONPUEMHUKU:

Kak onpenenuts 3HaueHHE ONTUMAIbHON HArpy3ku 11 poTtonpeoldpazoBarens?

Kak onpenensercs mnpeaenbHbli TOK KOPOTKOI'O 3aMBIKAHHUS COJIHEYHOTO
JreMeHTa?

Kakoii Tox nmu¢dy3nonnsit nmm apeiossiit co3gaér GoToToK?

[epeuncnure paxtopsl, cHkatonme KITJ{ ¢poTonpeodpazoBarens.

OnrpoHs:

KakoBbl (QyHKIMOHANBHBIE Ha3HadeHHss oONTpoHOB? Has3oBHTE OCHOBHBIE
XapaKTEePUCTUKU U TUIIBI ONITPOHOB. UTO ompezenser ObICTpoAelcTBUE ONTPOHOB?

BOCII:

[loxaxxure TpeOOBaHMS, NpPEABABISEMbIE K M3JIydaTellsiM, COEIAUHUTEISIM,
ONTUYECKUM BoJIOKHaM, @oronpuémuukam B BOCII. [lepeuncnnute NPUHLMIIBL
noctpoenus cetu csasu BCC.

UeMm oTiM4aroTcs TpeOOBaHMS K ONTHYECKUM BOJIOKHAM IJIi MarucTpasbHOM,
30HOBOM U JIokanbHOI BOCII?

UeMm oTimyaroTcsi TpeOOBaHUS K ONTHYECKUM KaOenmsM i MarucTpasibHOM,
30HOBOM 1 JIokanbHO BOCII?

DJIEeKTPOONTHYECKHE MOYJIATOPBI:

Kak usmensiercst mpoxozsias 4yepe3 KpucTall BOJIHA [IPU MPUIJIOKEHUN BHEIIHET O
nossi?

Uem 00yciioBIeHa Majasi HHEPIIHOHHOCTb dJIEKTpoonTudeckoro 3dpdexra?

I'ne mpumensitores adexto [Tokkensca u Keppa?

PaccuuraiiTe ObICTpOEH CTBHE HCCIEAYEMOTO 3JIEKTPOONITUYECKOTO MOAYIATOPA.

AKYCTOONTHYECKHE MOJIYJISITOPHI:

Kakue dakrops! onpenenstor 6picTpoaeiicteue AOM?

Kakwne 3¢ exTsl BEI3BIBAIOT KOHEUHYIO HIMPUHY TosI0Cckl yacToT AOM? Ouenunre
LIMPHUHY M0JIOCHI 4acTOT uccaengyemoro AOM.

OObsacHUTE MEXaHU3M OOJIBIIOrO M3MEHEHUS MHTEHCUBHOCTU IU(paKkUuM Ipu
MaJjiOM M3MEHEHUH YacTOThl T€HepaTopa.

TecToBble 3a1aHus N0 y4eOHOM Nporpamme

B mpotiecce BBIMOJHEHUSI TECTOBBIX 3aaHU (HOPMUPYIOTCS U OLIEHUBAIOTCS BCE
tpedyembie ®I'OC u OIIOII nns nanpaBnenus 03.03.02 dusuka xkomnerenmun: [1K-5,
[1K-6.

TecToBbl€ 3aaHUs COCTOUT U3 6—18 TEOPETUYECKUX BOIPOCOB IO TEMATHYECKUM
pazzaenam pabouei mporpaMMbl y4eOHOM AU CUUIIIHNHBL. Bo Bcex Bompocax KasKJoro Tecra
MPEAoJiaraeTcsi BHIOOp OAHOTO U3 3-5-X BO3MOXKHBIX OTBETOB.

CucreMa OI€HOK BBIIIOJIHEHUS] KOHTPOJIbHOTO TECTUPOBAHUSL:

— «OTJIMYHO» — KOJIMYECTBO MPaBUWIbHBIX OTBETOB OT 85% 10 100%;

— «XOPOLIO» — KOJIMYECTBO MPAaBUIBHBIX OTBETOB OT 70% 110 84%);

— «YJOBJIETBOPUTEIBHO» — KOJIMUECTBO MPABUIIBHBIX OTBETOB OT 55% 10 69%.

Hwxe npuBOsTCS MpUMEpHl TECTOBBIX 3aJaHU IS pabodeil mporpaMMel.

[TonmHBI KOMITJIEKT TECTOBBIX 3a/IaHHUI JIJIsI BCEX pa3fesioB pabouell mporpaMMbl
npuBoautTcsa B POC pucrumnaunbl b1.B.08 «OnrosnekTpoHnkay.

Tect o Teme: «CBeTOBOABI»

1. Kakue MaTepuainbl HCIOIB3YIOTCS JIJISL CEPALIEBUHBI TPU U3TOTOBJICHUH

KBapIEBBIX ONTUYECKUX BOJIOKOH?



a) Si02, GeO2,

6) P205, B203,

B) C12, Cr203,

r) Fe203, H20)

2. Kakue MaTepuabl UCIOIb3YIOTCS JIs1 000JIOUKH IPU H3TOTOBJICHUHU

ONTUYECKUX BOJIOKOH?

a) Si02, GeO2,

6) P205, B203,

B) C12, Cr203,

r) Fe203, H20

Tect no Teme: «Ilorepu B cBeTOBOJAX)»

1. Bo cKoJIBKO pa3 yMEHBIIUTCS MHTEHCUBHOCTh CBETA, NMpoleaiero yepes 20 km
MM CBETOBOJIOKHA, €CJIU TIOTEPH B CBETOBOJIE COCTAaBIAIOT | 1b/KMm?

a) 0,01 pas.

0) 10 pas.

B) 100 pas3.

r) 1000 pas.

2. PaccumTaiiTe motepu B CBETOBOAE, €ciii (JOTOTOK BXOJHOTO curHaia paBeH 10
MKA, a BerxogHoro 10 HA ?

a) [Torepu coctapst 0,001 nb.

0) [lotepu cocrassar 3 nb.

B) [Torepu coctaBsat 10 nb

r) [lotepu coctassat 30 nb.

Tembl pedpepaToB 1o yuedHoii nporpamMmme

B npouecce moaroToBku U HamucaHusl pedepara y CTyACHTOB HOpPMHUPYIOTCS U
orneHuBatotrcst Bce Tpedyempie ®I'OC u OOIl gns wanpasnenus 03.03.02 dwusuka
komnercHuuu: I1K-5, TIK-6.

OnTtuyeckue yCUIUTENn

OTkphbITas onTuyeckas CBs3b. [loriomnieHune ga3epHoro u3mydeHus atMmochepoi

JlokanpHbIE ONITHYECKUE CETH

ATTEHI0AaTOpPBI

MeTannauueckue 1EMEHThI B KOHCTPYKIMSX ONTUYECKUX Kabenen

BnusiHue BHEIIHUX (pakTOPOB Ha MPOYHOCTH U napameTpsl OK

ConuTOHHBIN peXXUM Neperavn

MaructpanbHble CETH CBSI3U

30HOBas CBS3b

BryTpunpousBoicTBeHHas CBA3b

Pa3bEmbI 17151 MHOTOBOJIOKOHHBIX Kabenel. GUrypHbie COSTUHUTEH

CrpoeHue niaHapHbIX U ABYXCJIOMHBIX CBETOBO/IOB

Cetn HOBOTO TTOKOJIeHHs (NGN)

HampasnsieMbie BOJTHBI, BOTHBI 000JIOUKH U U3ITy4aeMbl€ BOJIHbI

Ontuyeckue pa3BeTBUTENN

Onrtuyeckue GUIbTPBI

Onrtuyueckue nepexIoyaTenu

Omnpenenenne mecra u xapaktepa nospexaenus BOJIC

Tunel, KOHCTPYKIMH U XapaKTEPUCTUKHU BHYTpHOOBEKTOBBIX OK

Turbl, KOHCTPYKIMU U XapaKTepUCTUKH creruaibHbix OK

Turbl, KOHCTPYKIUU U XapaKTePUCTUKU MOHTaKHBIX OK

TexHOMOrNM U3rOTOBIICHUS ONITUYECKUX Kabemnel cBsI3u

CoenuHuTenbHbIE My()THI TOPOICKUX U MEKIYTOPOIHBIX JUHUN CBS3H

Pedpnexromerpuueckue nuzmepenus 8 BOJIC

Metozabl u3MepeHHst OTePh B ONTUYECKUX BOJTOKHAX



OnTtuyeckue U30J5TOPbI

CoeaunuTenbHbIe MYy(THI TOPOJCKUX U MEXKTYTOPOIHBIX JIMHUM CBSI3U

Oco0GeHHOCTH CBapKHU OHOMOJIOBBIX ONITHYECKUX BOJIOKOH

CriocoObl yBeIMUEHUS MTPOMYCKHON CITOCOOHOCTH OMTUYECKUX BOJIOKOH

[ToTepu B COBpeMEHHBIX ONTUYECKUX BOJIOKHAX

Onrtuyeckue BOJIOKHA ISl IIMPOKOIOJ0CHOM nepeaayu G.656

Onrtuueckue BoJIOKHA ist ceTeit joctymna G.657

KonTtponsHble paboThl IO y4eOHOI porpaMme

B nporecce moAroToBKM M BBIMOJHEHHUS] KOHTPOJIBHBIX paboT (GOpMUPYIOTCS U
onenuBatotrcs Bce TpeOyembie OI'OC u OIIOIl ans nampaBnenus 03.03.02 ®dusmka
komnerenuuu: 11K-5, TIK-6.

Hwxe npuBoauTcs npuMep KOHTPOJIHHOW pabOThl B BHUJE JIBYX BapHaHTOB
MPAKTUYECKUX 3aJaHUMN.

Bapmuanr 1.

Bbluucauth pa3HOCTh 4aCTOT MEXIY MOJAMHU IOIYNPOBOJHUKOBOrO Jiazepa ¢
JUIMHOM JierupoBa”Horo ciost L=0,3 MM npu noka3zaresne npeaoMiIeHus aKkTUBHOM CpeJibl
n=23,8.

Onpenenuts  BpeMsi M JUIMHY  KOTE€PEHTHOCTH  CBETa  M3JIy4aeMoro
MOJyNIPOBOAHUKOBEIM JazepoM Ha GaAlAs/GaAs, UMEIOLMM IIMPUHY CHEKTPaJbHOU
JMHUM U3JTYYECHHS 2 HM TIpU cpeaHeit anuHe BoJHbI 0,82 MKM.

Bapuanr 2.

OnpenenuTs 4nciao KoledaTenbHbIX MO N J1a3epa, UMEIOIIEro MMPUHY KOHTYpa
yeunenus Af=20 I'T'u. Paccrosaaue mexay 3epkanamu pe3oHatopa jgazepa L =10 cum.

Paccunrailite nnavHY BOJIHBI H3JIy4eHUs [JJs I-II MaTepuaja C IIAPUHON
3anpenéHHoi 30u61 1,24 5B

4.2 ®0oHJ OLICHOYHBIX CPEACTB ISl POBEACHUS NMPOMEKYTOYHOM aTTecTalun

4.2.1 Bomnpochbl, BLIHOCUMbIE HA 3a4€T MO AUCHUIINHE «ONTONIEKTPOHUKA) IJIs
HanpasJieHus noAroToBku: 03.03.02 dusuka

B mporecce moAroToBKM M cAauyM dK3aMeHa (OPMUPYIOTCS U OLIEHUBAIOTCS BCE
tpedyemble ®I'OC u OIIOII nns nampasienus 03.03.02 ®dusuka xomnerenuuu: 11K-5,
[1K-6.

1. CoBpemMeHHass ONTORJIEKTPOHHMKA. OJIEKTPOHbI MU (POTOHBI KaK HOCUTEIH
uHpopmaruu. O61acT NPUMEHEHUH, PEUM yIecTBa U 0COOEHHOCTH ONTORJIEKTPOHUKH.

2. IlpuHumn paboThl  CBETOM3JIydarOUMX  JuOAOB. IIpsMO30HHBIE WU
HENPsSMO30HHbIE MaTEPUAIbI 111 ONTOJIEKTPOHUKH.

3. [HonynpoBonHukoBble da3epsl. [Ipunnun padorsl. [IpogonabHble U monepeyHble
MOJIbl. Y ciioBue 00pa3oBaHMsl MHBEPCUU HAceNeHHOCTU. OCHOBHBIE XapaKTEPUCTUKH II/II
Ja3€POB.

4. 3oHHas aumarpamma rerepomnepexonoB. [loxbop MmOIynpoOBOIHUKOBBIX
MaTepuajoB s TerepocTpykryp. OcobeHHOCTH paboOThl J1a3epoB Ha JABOMHOMN
reTepOCTPYKTYpE.

5. Ilpunnun paGotbl cBeTOBOAOB. OCHOBHBIE XapaKTEPUCTUKU CBETOBOJIOB.
Mexanusm o0pa3oBaHus MOJI. MHOTOMOJOBBIE U OJJHOMOJIOBbIE CBETOBOJIBI. [IprMeHeHus
CBETOBOJIOB.

6. [Torepu B cBeTOBOAAX.

7. CryneHuaTble M TIpaJUEHTHbIE CBETOBOABI. MartepuanbHas IHUCHEPCHUS.
Buytpumonoas nucnepcus. JlucrnepcioHHbIE XapaKTepU CTUKU KBapIeBbIX CBETOBOIOB.



8. Knaccudukanusa ¢orornprueMHuKoB. JleiicTBue HM3IIydyeHHs Ha p/n Mepexo.
BonbramriepHast xapakTepuCcTHKa OTYIPOBOJHUKOBEIX (POTOIMOI0B. ["ampBaHNYECKHA U
JMO/THBIA PeXUMBI paObOTHl (POTOTUOAA.

9. JlaBuHHBIE U PiN-()OTOIUOBI.

10. ITpurmun paGoThl (OTOIIEKTPUUSCKUX IMTPEoOpa3oBaTEIICH.
XapaKTEePUCTUKHU KPEMHHUEBBIX COJTHEYHBIX IPE00pa3oBaTEICH.

11. AkycroonTrueckuii 3QdexT. AKyCTOONTHIECKHE MOy I TOPHI, 1e(PIEKTOPHI U
UX IPUMEHEHUE.

12. DOnekrtpoonTthueckuil 3¢ dexr. DIeKTpoonTHYEeCKue MOIYIATOPHl U HX
MPUMEHEHHE.

OcHOBHEIE

Kpurepun oneHnBaHus pe3yJibTaTOB 00y4eHUs!

OrneHka

KpHTepnu OICHUBAHHUA 110 IK3aMECHY

Bricokuit
YPOBEHB «5»
(OTM4YHO)

OLIEHKY «OTJMYHO» 3aCly’)KMBAe€T CTYJIEHT, OCBOUBIIUN 3HAHUS,
YMEHHs, KOMIETEHIIMH W TeopeTHueckuid martepuan Oe3 mpobesos;
BBITIOJIHUBIIUN BCE 3a/laHus, MPEAyCMOTpPEHHbIE yueOHBIM IUIAHOM Ha
BBICOKOM KayeCTBEHHOM YPOBHE; IIPaKTHYECKUE HaBbIKU
po(hecCHOHAIBLHOIO0 NPUMEHEHNS OCBOCHHBIX 3HAHHUN C(OPMHUPOBAHBI.
OOHapyXUBIIEMY BCECTOPOHHEE CHCTEMAaTHYeCKOe 3HaHUEe Yy4yeOHO-
MPOrPaMMHOT0 MaTepuaia, yMEeHHe CBOOOTHO BBIMOIHATH MPAKTUIECKIE
3a/laHMsl, OCBOMBIIEMY OCHOBHYIO JIUTEpAaTypy M 3HAKOMOMY C
JIONIOJTHUTEILHON ~ JIMTEPATypoOl, PEKOMEHJIOBAHHOM  IpOrpaMMoi.
BricTaBiisieTcs cTyZeHTaM, YCBOUBILIUM B3aHMMOCBS3b OCHOBHBIX IMOHSATHI
JUCUMIUIMHBL B WX 3HA4eHUM i1 mnpuoOperaemMol mpodeccuw,
MPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B NMOHMMAHUH, H3IOKEHUH U
UCIOJb30BAaHUU Yy4e€OHO-NPOrPpaMMHOI0 MaTepuaa

Cpennuit
YPOBEHB «4»
(xoporo)

OLEHKY  «XOpOILO»  3acly>KUBaeT CTYJIEHT, MpPaKTUYECKU
MIOJTHOCTBIO OCBOMBILMI 3HaHUS, yMEHMSI, KOMIIETEHLIUN U TEOPETUYECKUI
MaTepual, ydeOHble 3aJaHUsl HE OLEHEHbl MAKCHUMAJIbHBIM YHCJIOM
O0auioB. OOHapy)XMBIIEMY IIOJIHO€ 3HAHME Y4EOHO-IPOrPaMMHOIO
MaTepHasa, yCIEUIHO BBINOJHHUBIIEMY IPELyCMOTPEHHbIE MPOrpaMMoil
3aJ]aud, YCBOUBIIEMY OCHOBHYIO PEKOMEHIO0BaHHYIO JIUTEPATYpy.

[Toporossirii
YPOBEHB «3»
(ynoBierBopuTen
bHO)

OLIEHKY «YJIOBJICTBOPHTEILHOY» 3aCIY)KUBAET CTYJICHT, YaCTHYHO C
npo0esaMu OCBOUBIINMI 3HAHUS, YMEHUS, KOMIIETSHIIMU U TEOPETHYCCKUIT
MaTepHal, 4acTh Y4eOHBIX 3aJaHHii JIMOO HE BBHIIOIHMII 10 KOHIIA, OO
OHU OIICHEHBI YUCJIOM OaIOB ONM3KAM K MUHUMAJIbHOMY, HEKOTOPHIC
MPAKTHYECKUE HAaBBIKH He chopmMupoBaHbl. OOHApYKHBIIEMY 3HAaHUE
OCHOBHOT'0 Y4€OHO-IIPOrpaMMHOT0 MaTepHrajia B 00beMe, HEOOXOAMMOM
Ui JaJbHEHIIeld ydeObl W Tpeacrosieil padoThl Mo mnpodeccuu,
CIIPABIIAIONIEMYCS C  BBIOJHEHHEM  3aJIaHui, TPEAyCMOTPEHHBIX
MpOrpaMMOi. O6mamaromuM  HEOOXOAUMBIMU 3HAHHUSAMH, HO
JOMyCTUBIIIMM HETOYHOCTH B OTBETE HA JK3aMCHE W TPH BBHIMOJHCHUH
AK3aMEHAI[MOHHBIX 3aJIaHU M.

MuHUMaTbHBII
YPOBEHB «2»
(HEey1OBJIETBOPUT
€JIbHO)

OIICHKY «HEYIOBJIECTBOPHTEIBHO» 3aCIy)KHBAaeT CTYAEHT, HE
OCBOWBIITHH 3HaHWUA, YMCHUA, KOMIICTCHIIUN U TeOpeTI/I‘IeCKI/Iﬁ MaTtepual,
y‘—Ie6HI)Ie 3aJaHus HE BBIITOJIHU I, MPAKTUYCCKUEC HaBBIKH HEC
c(OpMHUPOBAHBIL.




Kpurepun oneHuBanusi no 3avery:

TectoBble 3amaHus cocTouT M3 30—40 TeopeTMyecKuX BOIPOCOB IO TEMATHYECKUM
pasnenam paboueld mporpaMMbl y4eOHOW AMCHUIUIMHBL 4-T0 cemecTtpa. B 50% Bcex Bompocos
Ka)KJI0r0 TecTa IpeJoiaraercst BbI0op oHOro u3 2-4-x BO3MOXKHbIX 0TBETOB. B 50% Bompocax
HE0OXO0IMMO HaIucaTh NPABUIBHBIN OTBET CAMOCTOATEIBHO.

Cucrema O1[€HOK BBIIIOJIHEHUS KOHTPOJIBHOTO 3a4€THOTO TECTUPOBAHMUS:

— «OTJMYHO» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 90% 10 100%;

— «XOPOLIO» — KOJIMYECTBO MPAaBUIBHBIX OTBETOB OT 75% 110 90%);

— «YZAOBJIETBOPUTEIBHO» — KOJIMYECTBO MPaBUIIBHBIX OTBETOB 0T 60% 10 75%.

— «HE yI0BJIETBOPUTEIBHO)» — KOJIMYECTBO IIPaBUIIBHBIX OTBETOB MeHee 59%.

«3a4TeHO0» BBICTABIAETCS OOYYAIOIIUMCS MOMYYUBIIEMY MO 3aUYETHOMY TECTY OLECHKH
«OTJINYHO», «XOPOLIO» MJIU «yAOBIETBOPUTENBHO» - JOMYCTHBIINM MOTPEIIHOCTH B OTBETE HA
3a4eTe M NPU BBIMOJIHEHUH NPAKTHUYECKUX 33aJaHHi BBIHOCHMBIX Ha 3a4eT, HO 00JaJaroIuM
HEOOXOJUMBIMM 3HAHUSIMU U YMEHMSAMH JUI UX YCTpPAaHEHHs MPU KOPPEKTHUPOBKE CO CTOPOHBI
IIpenoiaBaTe’s.

«He 3a4yTeHo» BbIcTaBiseTCsl OOydarouleMycs MOJIYYMBIIEMY IO 3a4€THOMY TECTy
OLIEHKY «HE€ yJIOBJIETBOPHUTEIILHO» — T.€. OOHApPYXUBLIEMY CYLIECTBEHHbIE IPOOEIIbI B 3HAHUAX
OCHOBHOI'O IPOIPaMMHOr0 MaTepHaja MO JAWCLUUIIIMHE, AONYCTUBLIEMY HNPUHLUIHAIbHBIE
OMOKHU B BBINOJIHEHUU MPETYCMOTPEHHBIX NMPOrpaMMON MPAaKTUYECKUX 3aJaHUl (OTCYyTCTBHE
3HaHMH 3HAYUTENILHOM YacTH IPOrpaMMHOI0 MaTepHalla; HEOHMMaHUe OCHOBHOI'O COZIEP/KaHUs
TEOPETUUECKOT0 MaTepHalla; HEYMEHHE IPUMEHATh TEOPETUYECKUE 3HAHUSA IPU PELICHUU
IIPaKTUYECKUX 3a/1ay; JOIyCTUBIIEMY IPUHIUIHAJIBHBIE OIINOKH.

OneHouyHbIE CpeaCcTBa JJISi WHBAIMJOB M JIMI] C OTPAaHMYCHHBIMH BO3MOXXHOCTSMH
3JI0POBBSI BEIOUPAIOTCS C YYETOM MX HHIUBUAYAIBHBIX ICHXO(PH3MIECKUX 0COOCHHOCTEH.

— IIpY HEOOXOIMMOCTH MHBAIUIAM U JIMIIAM C OPaHMYEHHBIMU BO3MOXKHOCTSIMHU 3/T0POBbS
MIPEOCTABISACTCS JOMOIHUTEIbHOE BpeMs s TOATOTOBKM OTBETa HA HK3aMEHe;

— IIpY NIPOBEJICHUU MPOIEAYPhl OLICHUBAHUS PE3YJIbTATOB O0YUYEHUsI HHBAIHJIOB M JIMII C
OTpaHMYEHHBIMH BO3MO)KHOCTSIMHU 370POBbSI TIPEYyCMATPUBACTCS MCIOJIb30BAHNE TEXHHUECKIX
CpencTB, HEOOXOIMMBIX UM B CBSI3H C MX HHIUBUAYAIBHBIMU 0COOCHHOCTSIMH;

— TIpU HEOOXOJMMOCTH ISl O0YJAIONIMXCSl C OTPAaHUYECHHBIMH BO3MOYKHOCTSIMH 3JI0POBbSI
U WHBAJIUAOB TPOLEAYpa OLICHUBAHUS pE3yJIHTATOB OOYYCHHS 110 JUCHUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJBKO ITAIIOB.

[Ipouenypa omeHWBaHUS PE3yabTATOB OOYYEHHS MHBAIUAOB M JIMII C OI'PAHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JI0pPOBbSl IO JOUCHUIUIMHE (MOIYJIIO) MpeaycMaTpUBaeT IMpeloCTaBIeHUE
uHbopMmanu B (opMax, aJanTUPOBAHHBIX K OrPAaHUYEHHUSIM HX 3J0pPOBbSl M BOCIPHUATHS
uHdopmaruu:

JUJist i1 ¢ HapyIIeHUSIMU 3pEHUS:

— B IIe4aTHOH (hopMe YBEITUUYEHHBIM IIPUPTOM,

— B (popMe JIEKTPOHHOI' O JTOKYMEHTA.

Jlnis U1l ¢ HapyIICHUSIMU CITyXa:

— B mieyaTHOH (opme,

— B popMe DIEKTPOHHOT O TOKYMEHTA.

JLJist i1 ¢ HapyIIeHUSIMU OTTOPHO-JIBUTATEIILHOTO ariapaTa:

— B mIe4aTHoOH (opme,

— B popMe IEKTPOHHOT O TOKYMEHTA.

JlaHHBI TIepedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHUCHMOCTH OT KOHTHHIEHTA
00y4aronmmXcsl.



5. IlepeyeHb y4eOHOM JIUTEPATyPhl, HHPOPMALMOHHBIX PECYPCOB U TEXHOJIOTHMH

5.1. YueOHast iuTeparypa

1. UrnaroB, A.H. OnTosnekTpoHuka U HaHOPOTOHMKA: y4yeO. mocobue [DIeKTPOHHBIN
pecypc] — OmnektpoH. man. — CII6: Jlaws, 2017. — 596 c¢. — Pexum pocryma:
https://e.lanbook.com/book/95150

2. lMoptHoB, D.JI. IIpUHIUIIBI TOCTPOSHUS TIEPBUYHBIX CETeH M ONTHYECKHE KaOelbHbIC
JIUHUU CBSI3U. YUeOHOe mocodue JJisi BY30B [ DIEKTPOHHBINA pecypc| —DIJIEKTPOH. 1aH. — OCKBA :
lNopsauast muans-Tenexkom, 2013. — 544 ¢. — Pexkum nocryna: https://e.lanbook.com/book/94575

3. HaBbimoB, B.H. ®usnueckue OCHOBBI ONTOIJIEKTPOHUKH. YueOHOe mocolue
OnexTpoHHBIH pecypc]: yue6./ B.H. JlaBeimoB ; MuHHCTEpPCTBO 00pa30BaHHS W HAyKH
Poccuiickoit  ®enepauuu. - Tomck : TYCVYP, 2016. - 139 c. -- Pexum pocryna:
http://biblioclub.ru/index.php?page=book_red&id=480763

4. C. H. Ye6otapes, M. JI. Jlynuna, J1. JI. Andumoa. Harnoctpykrypst AIV BIV u Alll
BV nns yctpoiictB onToasiekTpoHuku ; Poc. akan. Hayk, FOxxHbll HayuHbId 11eHTp. PocToB-Ha-
Hony : U3n-so FTOHLL PAH, 2014. - 274 ¢ BIV u Alll BV a5 ycTpoiicTB onTo31€KTpOHUKH ; Poc.
akaJ. Hayk, OxHbIl HayuHbll neHTp. PocTtoB-Ha-/lony : M3a-so FOHII PAH, 2014. - 274 ¢

5.2. UHTepHeT-pecypchl, B TOM 4HCJE€ COBpPeMeHHble NpodeccuoHaNbHbIE 0a3bl
AAHHBIX U MHGOPMAIHOHHBbIE CTIPABOYHbIE CUCTEMBI

DJIeKTPOHHO-0M0MoTeuHbIe cucTembl (IBC):

1. DBC «}OPAMT» https://urait.ru/

2. OBC «JIAHb» https://e.Janbook.com

CoOcTBeHHBIE JIeKTPOHHbIE 00pa3oBaTe/ibHble  MHGPOPMAIHOHHBbIE PeCypPChI
KyoI'Y:
1. Cpena MOAyJIBHOTO IMHAMHYECKOTO 00y4ueHwus http:/moodle.kubsu.ru
2. baza y4eOHBIX MIIaHOB, Y4eOHO-METOAMYECKUX KOMILJIEKCOB, MyOIUKAIUN 1
KoHGpepeHuui http://mschool.kubsu.ru/
3. DnektpoHHbIi apxuB gokymeHToB KyOoI'Y http://docspace.kubsu.ru/

g co3nanus U NMyOJIMKAallMM KOHTEHTA U Y4eOHBIX OOBEKTOB MPENOJAaBATEIEM HCIOJb3YETCs
ciyx0a BUJIEO TPAHCISIIMYA U UHCTPYMEHT JUIsl JIEKTPOHHON KOMMYHHMKAIIMU U OOpaTHOM CBSI3U
CO CTYJEHTaMU M3 IIepEYHs BO3MOKHBIX K IPUMEHEHHUIO Ha HA4aJIO0 COOTBETCTBYIOILETO CEMECTPA.

6. MeToanueckue ykazanus Ajs 00y4ar0LMXCH 10 0CBOCHHUIO AUCHUIINHBI (MO1YJI)

Ha camocrosTensHyto paboTy cTyaeHToB, corynacHo TtpedboBanusM OI'OC BO mno
HanpasyieHuto 03.03.02 ®dusuka (npodpuias: HaHOTEXHOIOrUS B 2JIEKTPOHUKE), OTBOJUTCS OKOJIO
41,7 % Bpemenu (60 gac. cpc) ot obmelt TpyroemkocTu nucuuruiaael (108 gac.). ConpoBoxaeHue
CaMOCTOSITENIbHON PabOThI CTYZEHTOB MOXKET OBITh OPraHW30BaHO B CIEAYIONNX (hopMax:

— COCTaBIICHUEM WHAMBUAYaJbHBIX IUIAHOB CAMOCTOSTEIBHOM pabOThl KaXAOro U3
CTYACHTOB C YKa3aHHEM TE€MbI U BUJIOB 3aHSATUH, (OPM U CPOKOB MPEICTABICHUS PE3yIHTATOB;

— TPOBEIEHHUEM KOHCYJbTalUil (MHAMBUAYAJIbHBIX WJIM TPYIIIOBBIX), B TOM YHCIE C
MIPUMEHEHUEM TUCTaHIIMOHHOM cpeibl 00yueHUsl.

Kpurepuit onienku 5P eKTUBHOCTH CaMOCTOSITEIBHON PabOThI CTYyIEHTOB (hOPMHUPYETCS B
XOJ1€ MPOMEKYTOYHOI'O KOHTPOJIS NPOLiecca BHIMOIHEHHS 3aJaHUH U OCYILECTBIISIETCS] HA OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aMMOCHCTBHS B OTKPBITONH MH(DOPMAIIMOHHOW Cpele M OTpakaercs B
nporecce GOpMUPOBAHUS TaK Ha3bIBAEMOT'O «AJIEKTPOHHOTO MOPT(HETS CTyICHTaY.

B cooTBeTcTBUY € 3TUM NPH MPOBEICHUN ONEPATUBHOT O KOHTPOJISI MOTYT UCTIOIb30BAThCS
KOHTPOJIbHBIE ~ BOMPOCHl K  COOTBETCTBYIOLIMM  pa3feliaM  OCHOBHOW  JIUCIUIUIMHBI
«OMNTO3JIEKTPOHUKAY.


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

KoHTponb ocymiecTBiasieTcss IMOCPEACTBOM TECTHUPOBAHUS CTYAEHTOB 110 OKOHYaHUU
M3Yy4EHUs TeM Y4eOHOM U CHUIUIMHBI U BBIIOJHEHUSI M CbMEHHBIX KOHTPOJIbHBIX PaboT.

ConpoBoXkaeHHE CaMOCTOATEIbHONM pabOoThl CTYIEHTOB TaKXKe OpraHW30BaHO B
clenyroumx Gopmax:

— BBINOJIHEHUE CEMECTPOBOM KOHTPOJIbHOM pabOThI M0 MHAUBUYaJIbHBIM BapHAHTAM;

— yCBOEHUE, AOMOJHEHUE U BHUKAHUE B Pa30UpaeMble pa31eibl JUCIUTLUINHBI TIPU IIOMOIIN

3HAHUM TMOJy4aeMbIX [0 CPEJACTBAM M3YyUYEHHUS] PEKOMEHIYyeMOW IuTepaTypbl U
OCYIIECTBJISIEMOE ITyTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAallUM, OPraHU30BAHHBIC /I Pa3bACHEHUS MPOOJIEMHBIX MOMEHTOB IpPHU
CaMOCTOSITEIbHOM H3YYE€HUHU TeX MJIM MHBIX aclleKTOB pa3/ieJoB ycBauBaeMoW HH(opmaiuu B
JUCLIMUILIINHE.

K cpencrBam oOecriedyeHHst OCBOEHHUS JIUCHMILIMHBI «ONTORIEKTPOHHKA» TAKKe
OTHOCHUTCS JIEKTPOHHBIA BapuaHT y4eOHOro MOCOOHs IO TaHHOH AMCIUIUINHE, BKIIOYAIOMINN B
ceOst:

— JIEKIIMOHHBIN KypC AUCUUILIUHBI «ONTOAIEKTPOHHKA)»;

— KOHTPOJIbHBIE BOIIPOCHI 110 KaXKJIOMY pa3ieny y4eOHOi JUCIUIIIINHBL, — COUCOK 33]a4 MO0
Ka)KJOMY pa3fiely Y4eOHOH AUCHUIUINHBI.

K cpeactBam obecrieueHuss OCBOGHMsSI JUCHUIUIMHBI «OINTORJIEKTPOHUKA» TaKkKe
OTHOCSITCSI 3JIEKTPOHHBIE BAPUAHTHI IONOJHUTENIBHBIX Y4€OHBIX, HAYYHO-IIONYJISPHBIX U HAYYHBIX
W3JaHUHU 110 JaHHOW JIUCIUILIMHE.

B ocBoeHuM quCHUIIMHBI UHBAJIMIAMHU U JIMIAMU C OFPAaHUYEHHBIMU BO3MOXKHOCTSIMU
3I0pOBbsI OOJIBIIIOEC 3HAYCHHE MMEET WHIWBHJyalbHas ydeOHas pabora (KOHCYJbTAllUH) —
JIONIOJIHUTENIBHOE pa3bsiCHEHUE YueOHOro MaTepuaia.

WunuBuayanbHble KOHCYJIbTAlMM IO MpPEIMETy SIBJSIOTCS BaXXHBIM  (haKTOpPOM,
CIOCOOCTBYIOIIMM MHIAUBUAYATU3AlMK O0YUYEHUS U YCTAHOBJICHHUIO BOCIUTATEILHOIO KOHTAKTa
MEXIy TpernojaBaTesieM W OOyYaloUIMMCS WHBAIUAOM WU JIMIIOM C OTrpaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBBS.

7. MarepuajibHO-TEXHHYECKOe o0ecrneyeHne no JMCUMILInHE (MOYJII0)

HanmMeHoBaHME CrieIMabHBIX OCHaIllEHHOCTh CHEeUaTIbHBIX [NepeyeHb TUIIEH3NOHHOTO
MOMEIIEHUN MOMEILEHUN IPOTPaMMHOTO 00ECTICUCHUS
YueOHble ayAUTOPHH st | Mebens: yaeOHast meOenb OmnepamonHass  cucreMa  MS
TIPOBEJICHUS 3aHATHH JIGKIMOHHOTO | TexHuueckue cpencrsa ooydenus: | Windows,
THIA 9KpaH, IPOEKTOP, KOMITBIOTEP WnrterpupoBanHoe oducnoe

npunoxenne MS Office
[IporpamMHoe obOecniedenne JuIs
OpTaHu3aln YIIPaBISIEMOTO
KOJUIGKTUBHOTO W 0€30I1acHOro
nocrymna B MHTepHeT.

Y4eGHbIC ayIUTOPHH st | MeOenb: yaeOHast MeOenb OnepammonHas  cucrema  MS

MIPOBE/ICHNS, TPYIIOBBIX u | Texauueckue cpeactsa oOydenus: | Windows,

WHIVBUAYAbHBIX ~ KOHCYJIBTAIMM, | 3KpaH, IPOEKTOP, KOMIBIOTED HHTerpupoBanHOE oucHoe

TEKYIIEro KOHTPOJIS npunoxenne MS Office
IIporpaMmMuOe obecnedenue s
OpraHu3an YIIPABISEMOTO

KOJUIEKTUBHOTO M 0€301acHOro
nocryna B MHTEpHeT.

Jlaboparopus — 325C Mebenb: yueOHas MeOeIh OnepanuonHas  cucrema  MS
Texunuueckue cpencrsa odyuenus: | Windows,
9KpaH, MIPOEKTOP, KOMITBIOTED, HHTerpupoBaHHOE oducnoe
JlabopaTtopHoe 000pyI0BaHE npuioxenue MS Office

IIporpammHoe oOecrieueHHe IS
OpraHn3anuun yhpaBJjigseMoro




KOJUJICKTUBHOI'O H 6e3011acHOTO

nocryna B MHTepHeT.

CaMOCTOSITEILHOU

Jns

paboThl  O0yYarOMUXCS  MPEAYCMOTPEHBI  MOMEIICHHS,

YKOMILUIEKTOBAHHBIE CIICIIUATU3UPOBAHHON MeOeb0, OCHAIIIEHHBIE KOMITBIOTEPHOU TEXHHUKOHN C
BO3MOKHOCTBIO MOJAKIIOUEHUsI K cetu «MHTepHeT» U o0ecleueHneM J0CTyNa B AIEKTPOHHYIO
nH(OPMAITMOHHO-00Pa30BaTEIBHYIO CPENy YHUBEPCHUTETA.

HanmeHoBanue moMeIeHuii 1is
CaMOCTOSITETFHON pabOTHI
oOyJaromuxcs

OcHallleHHOCTh MOMEIIEHHH JIJIsl CAMOCTOSATENLHOH PabOThI
oOydJaroruxcst

Ilomemienue At caMOCTOSTENILHON
paboThI o0yJaromuxcs (AUTaTBHBINA
3a Hayunoit 6unbimoTtexn)

Mebenb: yaeOHas mebenb

KoMILIeKT crienuain3upoBaHHON MeOen: KOMIIbIOTEPHBIE CTOJIBI
OOopymoBaHKe: KOMIBIOTEpHAs TEXHMKA C MOAKIIOUEHHEM K
HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHOM ceTh «IHTepHET» U JAOCTYIIOM B
JNEKTPOHHYIO HH(POPMAIMOHHO-00Pa30BaTEILHYIO cpeny
00pa3oBaTesbHOM OpraHu3aluK, BeO-KaMepbl, KOMMYHUKAIIMOHHOE
obopynoBaHue, o0ecreunBaoIee A0CTYIl K CETH HHTEPHET (IIPOBOJHOE
coeIMHEeHUe U OeCPOBOIHOE COEIMHEHHE 110 TeXHOoJIoruu Wi-Fi)

Tlomemienue 118 caMOCTOSITEIbHOU
pabotsl obyuaromuxcs (ayn.207)

MeGenb: yueOHast MeOeIb
KoMmrutexT criennanu3upoBaHHON MeGeIH: KOMIBIOTEPHBIE CTOJIbI
OO0opynoBaHKe: KOMIIbIOTEPHAs TEXHUKA (Ha OCHOBE TOHKUX KJIIMEHTOB) C

MOJKTIOYCHHEM K MH(OPMAIMOHHO-KOMMYHUKAIIMOHHOW  CETH
«HTepHET» W JOCTYIOM B  JJIEKTPOHHYIO  HMH(MOPMAIIMOHHO-
00pazoBaTeIbHYIO cpeny obpa3oBaTenbHOM OpraHU3allkH,

KOMMYHHKAITHOHHOE 000pyIOBaHME, 00eCIIeYrBaroIiee JTO0CTYI K CETH
HUHTEPHET.




