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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)

1.1 llean ocBOeHUS TUCHHUILIHHDBI

Henpto  yueOHOM  aucruiuimHbl  "OnTo3JeKTpoHUKA"  sBIseTcs  (HOPMUPOBAHHE
KOMIICTCHIIM, CBSI3aHHBIX CO 3HAHMEM MPHUHIIMIIOB pabOThl, C CHHTE30M M aHAIU30M
(GYHKIIMOHUPOBAHUSI OMTORJIEKTPOHHBIX YCTPOMCTB, UCIHOJIB3YEMbIX B BBICOKOTEXHOJOTHYHOM
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 KOTOpPOWM OOJBIIOE YHCIO CaMbIX pa3IM4YHBIX HaIpaBJICHUH,
00beIMHEHHBIX ~ (U3MYECKUMH U KOHCTPYKTHBHO-TEXHOJOTHYECKHMH  OCHOBAMH,
MaTepuaaMH, SJEMEHTHON 0a30i: ONTHYECKHE TpaHCHApPaHThI, WHIUKATOPHI, ONTHYECKHUE
3alIOMUHAIOIIME CPEIbl, ONTHUYECKHUE CBETOBOJbBI, YCTPOMCTBA MHTETPAIbHON ONTHUKH,
ONTOYJIEKTPOHHBIC TATYNKHU:

—  TpPUBUTH  CTYJEHTAM  HABBIKM  HAaY4YHO-HUCCIEOBATEIbCKOM  palboThl U
MIPOJICMOHCTPUPOBATH MTUPOKUE BO3MOXKHOCTH MCIIOJIb30BAaHUS TEXHUKHU ONTOAJICKTPOHUKH B
Pa3IMYHBIX HAYYHBIX HAPABICHUSIX;

— O0Oy4uTh CTYACHTOB TMPHUHIMIIAM K TPUEMaM CaMOCTOSATEIbHBIX PACYETOB
XapaKTePUCTUK  JJIEMEHTHOM 0a3bl  ONTORJCKTPOHHUKH, HMHTETPAIBHO-ONTUYECKUX U
BOJIOKOHHOONTHYECKHUX CTPYKTYP;

— BBIPA0OTKA MPAKTUYCCKUX HABBIKOB AHAIMTUYCCKOTO W YHCJIICHHOTO aHalln3a
mpolecca pacnpocTpaHeHUs] ONTHYECKOTO U3JIyUYEHHUs B AJIEMEHTHOM 0a3e ONTO3JIEKTPOHUKH,
a TaKk)Ke pacuyeTra OCHOBHBIX XapaKTEPUCTUK ITUX YCTPOUCTB;

— TOoNy4YyeHHEe TAyOOKMX 3HAHHM 1O ONTUYECKOW (HU3UKE, ONTUYECKOMY
MaTepUaIOBEICHUIO, (YHKITMOHATBHBIM YCTPOUCTBAM U CUCTEMAaM ONTOAICKTPOHUKH;

B pesynbrare u3ydeHHs] HACTOSIIEH MUCHUIUIMHBI CTYAEHTBI JOJKHBI IOJYYUTH
0a30BbIE TEOPETHYECKUE 3HAHWUA U MPAKTUYECKUE HABBIKH, TITO3BOJIAIONINE IPOBOJIUTH
MOJICJIMPOBAHUE U PACcUET JIEMEHTHON 0a3bl ONTOAEKTPOHUKH, a TAK)Ke MOTYy4YUTh 0a30BbIe
TEOpPETHYECKHE 3HaHMUS B 00JacTH (U3MYECKUX OCHOB COBPEMEHHOU OINTOAIEKTPOHUKH,
prOOpPOB, YCTPOHUCTB U CHCTEM.

1.3 MecTo AucuuiuinHbl (MOyJs) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuumnuaa «ONTOSNEKTPOHUKA» OTHOCUTCS K BapuaTHBHOW dYactu broka 1
" MucuunauHel (MOAYyau)" y4eOHOTO IJIaHa.

Hucuunnuaa «OnTodneKTpoHWKay 1o  HampasieHuto mnoaroroBku  03.03.03
Pagno¢uzuka npoduns moarotroBku @us3nKa U TEXHOJIOTHS PaTUOIEKTPOHHBIX TPUOOPOB H
yCTpOMCTB KBanu(uKanus (CTENeHb) BhIMYCKHUKA bakamaBp OTHOCUTCS K y4eOHOMY LHKITY
b1.B.JIB.01.02.03 npodeccroHanbHbIX JUCIUIUIMH BApUATUBHOIO OJIOKA.

JucuunnuHa Oa3upyeTcss Ha 3HAHUSAX, TOJYYEHHBIX B U3YYEHUU NUCHUIUIMH
«Obs3aTrenpHOil yacT»: «Marematuka», «OOmas ¢usukay, «Teopetmdeckas GU3HKaY,
«udopmaruxa.

1.4 IlepeyeHb MJIAHMPYEMbIX Pe3yJbTATOB O0yYeHHS] MO JUCHHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTeJILHON POrPpaMMBbI

W3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAmpaBiIeHO Ha (QOpPMHUpPOBAaHUE Y
oOyuaromuxcs oduienpodeccruonanbubix kommerenuuit: 11K-3, TTIK-4.



KO)_I 1 HAMMCHOBAHUC

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

IK-3 CriocobeH K dKCIUTyaTaluy ¥ TEXHUIECKOMY 00CITY)KUBAaHHIO CIIOKHBIX (QYHKIIMOHATBHBIX Y3JI0B
PaIHOdIEKTPOHUKHI

[1IK-3.1 Ocy1ecTBiseT 3HATD: YMerTh: Baagern:
TECTHPOBAHHUE paboThI | IPUHIIUITOB BBIJICIIATh MPUHIUITEI PA0OTHI U
CIIOKHBIX  (DYHKIIUOHAIBHBIX | (YHKIHOHHPOBAHUS OCHOBHBIC METOIBI

y3JI0B PaIMOAIEKTPOHHOM | COBPEMEHHON TEXHUKH, | (U3UUECKUE 9KCILTyaTalliu
anmaparypsl PaZMOdNEKTPOHHON W | MPOIECCHI, COBPEMEHHOMH
IK-3.2  OcymectBusier ONTHYECKOH ONpeAeIAIONIIe PaarO3ICKTPOHHOM
JMAarHOCTHKY  TEXHHYECKOTO | ammaparypbl W | TIPUHIUIIGI Y ONITHYECKON
COCTOSTHHS CIIOKHBIX | 000pyIOBaHUS (YHKIIMOHUPOBA | ammapaTrypsl U
(YHKIIHOHATBHBIX y3II0B HUS ¥ TTapaMeTphl | 000pyI0BaHUS
PauO3IEKTPOHHOM COBpPEMEHHOU

anmaparypsl PaZnOdIEKTPOHH

Ol U OITUYECKOU
anmnapaTypsl H
o0opymoBaHUs

MK-4 CriocoOeH ocyIecTBIATh cOOp U aHAIM3 UCXOAHBIX JAaHHBIX JIJIS IPOCKTUPOBAHUS Y3JIOB CBS3H,
JIMHEHHO-KA0CNBbHBIX M CTAHIIMOHHBIX COOPYKECHHUH, CHCTEM PAJIMOCBA3U M PACTIPECITUTENbHBIX CeTeH

[IK-4.1  Onpenenser 3HaTh: YmeTn: Bnaapern:

00bEeM, OCYIIECTBISIET cOOp U | IPUHIIUIIBI BBIJIETIATD HaBbikamu perienus
MIpeIBapUTEIbHBIN aHanu3 | (yHKIHOHUPOBAHUS OCHOBHBIE TEOPETHUECKUX
WCXOIHBIX  JaHHBIX  JUIS | COBPEMEHHOW TEXHUWKH, | (pu3mdeckue u MIPaKTHIECKUAX
MPOEKTUPOBAaHUS  OOBEKTOB | PagHOANIEKTPOHHON W | IMPOIECCHI, THUTIOBBIX "
(cuctem) cBs3u ONITUYECKOU ONPEAEISIONINE CHCTEMHBIX  3ajad,
[IK-4.2  OcymectBuser anmaparypsl Y | TPUHIIHITBI CBSI3aHHBIX c
BEIOOP, W TIPEABAPUTENBHBIA | 00OPYIOBaHHS (dbyHKIIMOHUpPOBa | TIpOhecCHOHATBHOM
aHaJIM3  TEXHUYECKUX u HUS ¥ TIapaMeTphl | JIEeATEIbHOCTBIO.
TEXHOJIOTUYECKUX  PELICHUN COBPEMEHHOU

TUTST MTPOEKTUPYEMBIX PaAMOdIIEKTPOHH

00BEKTOB (CUCTEM) CBSI3U Ol U ONTHUYECKOU

[IK-4.3  TloaroraBnuBaeT anmnaparypel  H

TEXHHYECKHE  OTYETHI  TIO o0opynoBaHUs

pe3ynbTaTaM TMPeArnpPOSKTHOM

MIOATOTOBKHU, cOOpa U aHaIm3a

WCXOIHBIX  JAHHBIX  JUIA

MTOITOTOBKHU TPOEKTA

Pe3ynbratel 00ydeHHs MO NUCUUIUIMHE JOCTHTAIOTCS B pPaMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATENIbHOM pabOThl 00yUYarOIMINUXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
y4eOHBIM IJIaHOM.

WHaukaTtopel  JOCTHXKEHHS] KOMIETEHIMH  CUMTaloTCs  CPOPMHUPOBAHHBIMU  TpU
JOCTUKEHUH COOTBETCTBYIOIIMX UM PE3Yy/IbTaTOB O0yUEHUSI.



2. CTpyKTypa U cofep:KaHHue TUCIUTIHHBI

2.1 Pacnipeenenue TPyA0éMKOCTH JUCHUIIMHBI 110 BUaM padoT
O6mast Tpy10EMKOCTh TUCIUILIAHEI cocTaBiisieT 3 3.€. (108 yacoB), ux pacrnpezaeieHue mno
BUJaM paboT mpeacTaieHo B Tadbauie (s cryaeHtoB OP0).

Bupn pabot Bcero Cemectpsl
4acoB (uachl)
8
KonTakTHas padoTa, B TOM 4HcJIe:
AyIuTOpHBIE 3aHSATHS (BCEro): 108 108
BaHATHS JIEKIIMOHHOTO THIIA 12 12
PaKTUYEeCKHE 3aHATUS 22 22
lTabopaTOpHBIE 3aHATHS 22 22
Muas koHTaKTHasi pagora:
KoHTposb camocrosTensHoil paboTsl (KCP) 5 5
ITpomesxyrounas arrecraiys (MKP) 0,2 0,2
CamocTosiTeIbHAsI pad0Ta, B TOM YHCJIe:
Kypcosas pabora - —
CaMocCTOsITeIbHOE N3yUeHHE pa3/ieloB, CAMOIIOATOTOBKA (IIpopaboTKa U
MOBTOPEHHE JIEKIIHOHHOTO MaTeprajia U MaTepraa yueOHUKOB 1 y4eOHbIX 46,8 46,8
ocoOui, MOJAroTOBKa K J1a00OPaTOPHBIM M MPAKTHYECKUM 3aHSITHSIM)
[ToaroToBka K TEKyIIEMY KOHTPOITIO 18,8 18.8
KoHTpoJib:
IloaroroBka Kk sK3aMeHY
8
8
O01masi TPyA10eMKOCTh gac.
108 108
B TOM 4YMCJIie KOHTAKTHas padora
46,8 46,8
3a4. e[ 3 3
KonTakTHas pabora mnpu  npoBeAeHMHM  y4eOHBIX  3aHATUH 1O  JUCUUIUIMHE

«OIITODJICKTPOHHKA» BKIKOYACT B ce0s: 3aHATHS JICKIUOHHOI'O THUIIA, MMPAKTHUYCCKUC 3aHATUA,

nmabopaTopHble pabOTHI,

IPYNIOBbIE KOHCYJIbTAallMU (TaK JK€ M BHEAyJIUTOPHBIE,

qepes

3NIEKTPOHHYIO cpeny). [Ipomexkyrounas arrecraius B TECTOBOM M YCTHOM (hopmax.

2.2 ConepxxaHue QM CUMILTHHBI

Pacrnipenenennie Bu10B yueOHOM paOOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILIUHBL.

Paznenbl (TeMbl) AMCHMIUIMHEBL, M3ydaeMble B 8 cemecTpe cBOAHAs Tadauua (oynas popma):

KonngectBo yacos
o AynuropHas Bueayauropnas
No HanmenoBanue pa3zienoB (Tem) Beero aGora KCP S
J | I3 | JIP CPC
1. |CoBpemMeHHast ONTOAIEKTPOHUKA 8 2 3 3 8
2 Hcrounnku cBeTa. CBETOM3ITYYArOIINE 7 1 3 3 05 8
Jozpl. JlazepHble THOIBL.
3. [BeroBomnl 5 1 2 2 0,5 8
4. |Tlorepu B cBETOBOJAX 5 1 2 2 0,5 6,6




KonnuecTtBo yacos
o AynutopHas Bueaynuropnas
No HanmvenoBanwue pa3zenon (Tem) Beero aGora KCP s
J | I3 | JIP CPC

Jlucriepcust UMITYJIbCOB B CBETOBOIAX

5. 5 1 2 2 0,5 8

6. |PoTOMpPHEMHHUKHI 5 1 2 2 8

7. |OnTpoHsI 5 1 2 2 8

8. |BOCII 5 1 2 2 6

9. |DIeKTPOONTHICCKHE MOAYIISITOPHI 5 1 2 2 7,9

10. |AKyCTOONTHYECKHE MOIYJIATOPHI 5 1 2 2 8,9
UTOI O no pazdenam oucyuniumsl 59 12 22 22 2 46,8
3auér 8
OO6mas TpyI0eMKOCTh O JUCIMILIHHE 108

[Mpumeuanue: JI — nexmun, [13 — mpakTudeckue 3anatus / cemunapsl, JIP — mabopatopHsie
sansaTus, CPC — camocrositennpHas paboTa CTy/IeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTLTHHBI
2.3.1 3auaTus JeKIMOHHOr0 THIIA

dopma
HanmenoBanue P
Ne Copeprxanue paszena (TeMbI) TEKYILETro

pa3zena (TeMbl) KOHTpOA
1. |CoBpemenHas Omnpenenenne  onTodneKTpoHuku. E€ wecto B HayuHo-[KB/T
OITORJIEKTPOHUKA TEXHUYECKOM  mporpecce. OTIUUUTENBHBIE  OCOOCHHOCTH
ONTOIEKTPOHUKH, KAaK HOBOTO HAMpPAaBJICHUS HIIEKTPOHHOU
TEeXHUKH. DJEKTPOMarHuWTHBIE BOJHBI M MX cBoicTBa. lllkama
ANIEKTPOMATrHUTHBIX BOJH. DJIEKTPOHBI M (POTOHBI, KaK HOCHUTEIH
rH(hOpMaIuu

2. |McTOYHUKH cBeTa Knaccudukamms ucrounmkoB cBera u TpeboBanuss k UC B|KB/T
onTodJeKTpoHuke.  Jlazeppl M HX ~ XapaKTEpUCTHUKU.
[IpocTpancTBeHHass M BpeMEHHash KOT€PEHTHOCTh HCTOYHHKOB
CBETA.

3. Ceerousnydvaromniie (Du3ndeckne OCHOBBI W TPHHIWIN JEeUCTBUS WHXEKIHOHHBIX|KB /T
MUOIbI MICTOUHMKOB  cBeTa. [peboBaHMS K  Marepuaiam  Juist
CBETOM3IIy4aromuX JauoAoB. CIeKTpanbHble XapaKTepUCTUKH,
KOHCTPYKIIMH W AHarpaMmsl HanpasiaeHHocTH CUJ]

4. |JlazepHble TUOIBI [Mpunnun paboThl, yCIOBUE UHBEepCHOHHOW Hacenénnoctu, KB/ T
KO3 (UIMEHT yCWIIeHHS, KBaHTOBas 3(PPEKTUBHOCTh, K.ILJI.,
BarT-amrnepHas  xapakrepuctuka. POC wu  PbO-nmazepsl.
[Ipumenenue mna3zepoB B MPHUHTEPAX W ONTHYECKHUX IHCKax.
Jlazepsl B MEIULIMHCKOU

W IMarHOCTUYECKOH ammapaType.

5. [punnun paboter cBetoBonOB. OcHOBHBIE XapakTepucTuku|KB /T
CBeToBOIBI CBETOBOJOB. MexaHu3M 00pa3zoBaHusi MoA. MHOTOMOAOBBIE U
OJHOMOJIOBBIE ~ CBETOBOZABI.  V3roTOBJIGHHWE  ONTHYECKUX
KBapIIeBBIX BOJIOKOH. [IpMMEHEHHsS CBETOBOJIOB: BHJOCKOIIHI,
JaTYUKH QU3NYECKUX BEIUYMH.

6. |TloTepu B cBeTOBOJIaX |MeXaHU3MbI MOTEPb, MOTJIONIEHUS W paccessHus B kBapueBbix| KB/ T
ONTHUYECKUX BOJIOKHAX. THIIOBBIE 3aBUCHMOCTH COCTAaBJISIOLINX
IIOTEPh OT JJIMHBI BOJIHBI, 3aTyXaHUE B3HEPIMU B ONTUYECKHUX
BOJIOKHAX

IIpY  pa3iauyHbIX JUIMHAX BonH. Pa3p€MHBIE U cBapHbIE




coenuHeHus: BONOKOH. IloTepu mpu coeaunenusix. M3mepenus
3aTyXaHus U MOTepPb.

Hucnepcust
HMILYJIBCOB B
CBETOBOJAX

Moposas aucnepcus. CTyneHYaThie U TPAJUCHTHBIE CBETOBOIBL.
Xpomaruueckas aucnepcus. IlonspuzanuoHHas AUCTIEPCHSL.
KoHCcTpykmnn u XapaKkTepUCTHKH ONTHYECKUX Kabemnei CBs3W.
[IpomyckHast crtoCOOHOCTh ONTHUECKUX KaOee CBS3H.

KB/T

DOTONPUEMHUKHU

Ousndyeckre ocHOBBI padoTer DIl Knaccudukanmus HOTOHHBIX
netektopoB. dotopesuctopsl. Poronnonsl. BonbTammnepHsie
xapaktepuctukd  @II.  CmekTtpaidbHbIE  XapaKTECPUCTHKH
(hoTOTIPNEMHHKOB. @OoTOBOJIbTAMYECKUE  OPUEMHUKU U
npeoOpa3oBaTe  COMHEYHOM  dSHeprud.  Pin-poToamomsl.
JlaBunnbie GoToauosl. [IpuHIMIT IEHCTBUS U YCTPOUCTBO oTO-
I13C.

KB/T

OnTpoHbI

Huonnble u  TUpucTOopHble  onTpoHbl.  IlepegaTounas
XapakTepUCTUKa ONTPOHOB. IIpuMeHeH s ONTPOHOB.

KB/T

10.

BOCII

[Ipeumymiectra, ocobennoctu u Bo3mMoxkHocTH BOCII. CriocoObt
yBEIMUEHHS TIPOITYCKHOM criocoOHOCTH. ONTHYECKHE JIOKATbHBIE
cetu Ethernet. AHanM3 1 XapaKkTEPUCTUKN COBPEMEHHBIX CHCTEM
ntuyeckol cBs3u. [lepcnextuBsl pa3putus U npumenenus BOCII
B FJIO621J]I)HI)IX, PEruOHAJIBHBIX W JIOKAJIbHBIX CCTAX.

KB/T

11.

DIEeKTPOOTITUYCCKUE
MOTYTISITOPBI

OCHOBEI MOAYJIAIMUHA ONTUYCCKUX CUT'HAJIOB, (I)I/I3I/IHGCKI/IC OCHOBBI
AIEKTPOOIITHIECKOTO s dexra. DNEKTPOONITUIECKIE
MOAYJIATOPBI u TMEPCKIIOYATCIIN CUT'HAJIOB. Brimonnenne
MaTeMaTHYECKHX  OMepauid C  TMOMOINBI0  MOJYJATOPOB
ONTHYECKUX CHTHAJIOB.

KB/T

12.

AKyCTOONITHYECKUE
MOZLYJIATOPBI

duznveckue OCHOBBI aKyCTOONITHYECKOTO addexra.
aKyCTOONTHYECKHE MOIYJISITOPHI M TIepekmodarenn. Gu3nyeckue
OCHOBBI TIOCTPOEHHMSI Y KOHCTPYKIHMH aKyCTOONTHYECKUX
MOJYJIITOPOB M NEpeKouaTeneil ONTHYECKHX CHUTHAJIOB.
[lpuMeHeHHEe  aKyCTOONTHUYECKUX  siueeK Il 00paboOTKH
paauocursanoB. KOHCTpyKIMs akyCTOONTHYECKOro IpoLeccopa

KB/T

[Tpumeuanue: KB — oTBeThl Ha KOHTpOJIbHBIE BONPOCHI, [13 — BBINOTHEHNE TPAKTUYECKUX
3agaHuid, T — TecTUpoOBaHUE.

2.3.2 IlpakTHyecKHe 3aHATHS.

ICTOUHUKU CBETa

ITasepbl u 1504 XapaKTEPUCTUKH.
[IpocTpaHCcTBEHHAs u BpEMEHHAs
KOr€pEHTHOCTh HCTOYHHUKOB CBETA.

HaumenoBanue . dopma TeKy1ero
TemaTuka MPaKTUYCCKUX 3aHATHU
Ne paszena KOHTPOJIA
1 2 3 4
1. Kmaccupukanus  WCTOYHHKOB CBETA H

rpeboBannss k MC B onrosnekrponuke. KB /I13/T /P

CeeTousnyyaronie
JTUOJIBI

WH)KEKIIMOHHBIX HUCTOYHUKOB CBeTa.
TpeboBanus K MaTepHuagam TSt
CBETOUNYUAIOMINX J1010B. ClieKTpaibHbIe
XapaKTepUCTHKH, KOHCTPYKIHH 17§
Juarpammsl HanpasineHHoctu CHUJLL

®dusnyeckre ocHOBbI M mpuHImn aevcteusa|KB /13 /T /P

JlazepHbie THObI

[TpuHmn paboTsl, yCIOBHE HHBEPCUOHHON

KBAaHTOBas1 B(I)q)eKTI/IBHOCTL, K.II.A., BarT-

HaceléHHocTH, Koddduipent ycunenus,| KB/ I13/T /P




amnepHas xapaktepuctuka. POC u PBO-
nasepsl. [IpuMeHeHue na3epoB B IPUHTEPaX U
ONTHYECKUX JAUCKaX. JIa3eppl B METUITMHCKON
Y IMarHOCTHUYECKOH ammaparype.

CBeTOBOIBI

[Ipuamun paboTel cBeTOBOAOB. OCHOBHBIE
XapaKTEePUCTUKHA CBETOBOJOB. MexaHHU3M
oOpasoBanuss MoOI. MHOrOMOJOBBIE U
OJIHOMOJIOBBIE  CBETOBOIBI. M3roTOBICHUE
ONITUYCCKUX KBapIIEBbIX BOJIOKOH.
[lpuMeHEeHUsT  CBETOBOJOB:  JHIOCKOIIBI,
JIATYUKH (PU3MYCCKUX BEITMUYHUH.

KB/II3/T/P

ITorepu B cBeTOBOAAX

MexaHu3smbl ~ [OTE€Pb,  HOIJIOLICHUSA U
paccesHUsI B KBapLEBBIX  ONTHYECKUX
BOJIOKHAX. Tunossle 3aBHCHMOCTH
COCTAaBJSIONIMX TOTEPh OT JJIMHBI BOJIHBI,
3aTyXaHHUE HEPTHH B ONTHYECKUX BOJIOKHAX
IIpY pa3INyHbIX AJMHAX BOJIH. Pa3néMHbIe 1
CBapHbIE cOeAMHEHUS BOJIOKOH. [loTepu mpu
coeqVHEHMsX. I3MepeHus 3aTyxaHus U
MIOTEPb.

KB/II3/T/P

Hucniepcusi  UMIyJbCcOB
CBETOBOJIAX

B

MopoBast  mucniepcusi.  CTyneH4yaTble U
TPaJUEeHTHBIC CBETOBOBI. X pOMaTUUECKAS
nmucnepcust. [lonspuzanmonHas TUCIEPCHs.
KoncTpyxkiun u XapaKTePUCTUKH
ontudeckux Kkabemeit cBs3u. I[IpomyckHas
CIIOCOOHOCTBH ONTHYECKUX KaOenell CBsI3H.

KB/II3/T/P

DOTONPUEMHUKN

Ousnveckne  ocHOBBI  pabotrer  DIL.
Knaccupukanms QOTOHHBIX  JIETEKTOPOB.
DOTOPEZUCTOPHI. DOTOANOIBI.
Bonpramnepnsie  xapaktepuctuku — DIL
CriexTpasibHble XapaKTEPUCTUKU
(oTONPHEMHHKOB. DOTOBONBTAUYECKUE
NpUEMHHKH U IpeoOpa3oBaTesyl COTHEYHON
SHEPTHH. Pin-doTtommosnst. JlaBuHHBIE
(dhoToarobL. [Tpunun neicTBUA u
ycrpoiictBo goro-T13C.

KB/II3/T/P

OnTpoHbl

JlnogHele W TUPUCTOPHBIE  ONTPOHBI.
IlepenaTouHast XapakTEpUCTHKAa ONTPOHOB.
IIpuMeHEeHUsI ONTPOHOB.

KB/II3/T/P

BOCII

[Ipeumymectna, 0OCOOEHHOCTH u
Bo3MmoxxHocTH BOCII. CriocoOsl yBennueHus
NPOMYCKHOH  cnocoOHocTH.  OnTudeckue
nokanpHble cetu Ethernet. Anamusz w
XapaKTepUCTUKA  COBPEMEHHBIX  CHCTEM
ONTUYECKOM cBs3U. IlepcrieKTuBEI pa3BUTHS U
npumenenuss BOCII B rmoOanbHBIX,
PETHOHAIBHBIX U JIOKAJIBHBIX CETHX.

KB/II3/T/P

10|

ONEeKTPOONTHYECKHE
MOZYJISATOPBI

OCHOBBI MOAYJISIIIUMA ONTHYECKUX CUTHAJIOB,
(U3MYECKUE OCHOBBI 3JIEKTPOOITHUYESCKOIO
addexTa. DNMEKTPOONTHICSCKIE MOIYIATOPHI
U TEPEeKITI0YATeId CUTHAIIOB. BEITONIHEHNEe
MaTEeMaTHYECKUX ONepalii ¢ ITOMOIIbIO
MOOYJIATOPOB ONITHYCCKHUX CUTHAJIOB

KB/II3/T/P

11,

AKyCTOONITHUYECKUE
MOJYJIATOPBI

DU3MYECKUE OCHOBBI aKyCTOOIITHYECKOTO

a¢dexTa. AKyCTOONITHIECKHE MOIYIISITOPH U
nepeximouareny.  du3nyeckue  OCHOBBI
IIOCTPOECHUSA 5! KOHCTPYKLMI

KB/II3/T/P




aKyCTOONTHYECKUX MOZYJISITOPOB "
HepeKIIIoYaTeNeii ONTHYECKUX CUTHAJIOB.
[TpuMeHeHne aKyCTOONTHYCCKUX STYCCK JIIsT
00paboTKu paanocuraanoB. KoHCTpyKIust
aKyCTOONTHYECKOTr0 TPOIIECcCopa.

[Ipumeuanue: KB — oTBeThI Ha KOHTpOJIbHBIE BONPOCHI, [13 — BBINIOJIHEHNE TPAKTUYECKUX
3amanuii, T — TectupoBanue, P — pedepar.

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne Hanwerosarne HammenoBanwne 1abopaTopHBIX padoT Popwma Texymiero
paszena KOHTPOJIA
1 2 3 4
Hctounuku cBeta.MccnenoBanne XapaKTePUCTHK MOIYMPOBOJHUKOBBIX|TEXHUYECKUH OTYET
1 CBerom3mydaronue |M3mydareneit mo 1abopaToOpHBIM
"|momel.  JlasepHbie paboram
JIMOJTBI
IloTtepu B|CBapKa ONTHYECKUX BOJIOKOH TEXHUYECKUH OTUET
2 |CBETOBOAX o  J1abopaTOpHBIM
pabortam
Ooronpuémanku | PoroanekTpuyecKue NpeodpazoBaTenu TEXHUYECKUN OTYET
3. no JabopaToOPHBIM
paboTtam
BOCII Pednexromerpuueckue usmepenus 8 BOJIC TEXHUYECKUNA OTUET
4 mo 1abopaToOpHBIM
pabortam
DIIEKTPOONTUYECKUE | DIEKTPOONITUYECKUE MOAYISTOPHI TEXHUYECKUH OTYET
5. [MOYJIATOPBI no J1abopaTOpPHBIM
paboTtam
AkycToonTuueckue |AKYCTOONTHYECKHUE MOIYIISATOPHI TEXHUYECKUH OTYET
6. I mo  1abopaTOpHBIM
pabortam

[TpoBenenne 3aHATHI J1TaOOPATOPHOTO MPAKTHKyMa MPEIYyCMOTPEHO B «JI1adOpaTopuu
ONTO3JIEKTPOHUKM M ONTHYECKOW cCBsi3u» (ayauropus 325c¢). B pesynbraTe BBINOIHEHUS
1abopaTOpHBIX PadOT y CTYAEeHTOB (PopMUPYIOTCS U olleHuBaroTcs Bce Tpedyembie @I'OC u
OIIOII st Hanpasnenus 03.03.03 Paguodusuka komnerenuu: [1K-3, ITK-4

JlabopaTopnasi padora Ne 1.

HccnenoBanue xapakTepuCcTHK MOJYNPOBOIHNUKOBBIX H3JIydaTesei

Ilenp  paboOThl  TEOPETHUECKM M  HKCIEPUMEHTAJIBHO  HCCIEl0BaTh  OCHOBHBIE
XapaKTEPUCTUKU IOJIYIIPOBOJHUKOBBIX JIa3€POB:

- CIIEKTp U3JIy4YECHHUS;

- MOIMIECPEUYHBIC W MPOAOJIBHBIC MOJbI; - BAaTT-aMIICPHYIO XapaKTECPHUCTHUKY, - YHUCIIOBYIO
aneprypsl.

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

- BBIIIOJIHSICT pvaéTI)I KOTCPCHTHOCTH,

- U3y4aeT 0COOCHHOCTH MeXaHN3Ma reHepaluu;

- U3y4yaeT MexaHu3M oOpa30BaHUs HHBEPCUU B P-N-TIEPEXO/E;

- OIIPENENSIET MOIOBBIN COCTaB U3JIY4YEHHUsI TOIYIIPOBOJHUKOBBIX



J1a3epoB;
- U3y4YaeT U HKCIEPUMEHTAIBHO OCBAaHBAET PA0OTy C COBPEMEHHBIM MOHOXPOMATOPOM.

JlaGopaTopHas padora Ne 2.

CBapka onTHYeCKHX BOJIOKOH

Lenbto paboOTHI ABISETCSA MPAKTUYECKOE U3yUEeHUE pabOTHl CBAPOYHOTO armapara, ero

XapaKTePUCTUKU U BO3MOKHOCTH.

- M3yYaeT JTalbl CBApHOTO COEAMHEHHs, OCOOCHHOCTHM Kaxaoro srama; B mporecce
BBIMIOJIHEHUS] pabOThl CTYACHT, PYKOBOJACTBYSICh METOJMYECKHUMH YKA3aHUSAMU K BBITIOJHEHHUIO
JAaHHOU paboThI:

-MPAaKTUYECKU M3YyYaeT Ha Ka)XJOM dTare CBApHOTO COCAMHEHMs BIMSHHUE HA Pe3yJbTaT
pa3InYHbBIX (PAKTOPOB;

-M3y4aeT TeHJCHIIMH PAa3BUTHS CBAPOYHOM TEXHUKH;

- OKCIIEPUMEHTAIBHO OMPEACISET MPEUMYIIECTBA PAOOTHI

AIEKTPOHHOIO CKAJIbIBATENS;

- M3y4YaeT OCOOCHHOCTH PA3IMYHBIX METOJIOB IOCTUPOBKU ONTHYECKUX BOJIOKOH TeEpen
CBapKOM;

- U3y4yaeT MEXaHU3M YIIPaBJICHUs CBAPOUHBIM AIIaPTOM.

JlaGopaTopHas padora Ne 3.

®oTo3/IeKTPpUIECKHe Peodpa3oBaTe

Llenbto m3ydeHuss 3TOW TEMBbI SIBISIETCS W3Y4YEHHE NMPUHIUIA padOThl U MCCIEI0BAaHUE
XapaKTePUCTHK (OTOINEKTPHUUECKUX MTpeodpa3oBaTelieH.

B nporiecce BrinonHeHns paboThl CTYJEHT, PyKOBOJCTBYSICh METOJAUYECKUMU YKa3aHUSIMU
K BBIITOJIHEHUIO JaHHOM paboThl:

- u3y4aeT pusnueckue npuHIUIEL padotel OOIT;

- 3y4aeT CBOICTBA NOJIYIPOBOJIHUKOBOIO MIEPEX0/1a;

- oIpeesieT AeCTBUE U3JIydYeHUsl Ha p-N-IIepeXo;

- SKCHEPUMEHTAIBHO U3MEPSET XapaKTEPUCTHKH COJTHEUHBIX peoOpazoBaTeeii;

- OIpeJesieT Kl KPEMHUEBBIX COJTHEUHBIX TPeoOpazoBaTeii;

- DKCIIEPUMEHTAIIBHO ONPEJEIIAET HAarpy30uHyto Xapaktepuctuky @911

JlabopaTopnasi padora Ne 4.

Pejpaexromerpuyeckue usmepenusi B BOJIC

Lenbro paboThI ABNSETCA:

- U3yY€HHUE pa3JIMYHBbIX METOJIOB SKCIIEPUMEHTAILHOTO ONPEIENICHUSI XapaKTEPUCTHK
ONTUYECKUX BOJIOKOH;

- OKCIIEPUMEHTAIILHOE ONPEIEIEHNE PEPIIEKTOIPaMMBI,

- IPaKTUYECKOE HccieloBaHue pedIeKTorpamMM.

B nporiecce BrinonHeHNs paboThl CTYJEHT, PyKOBOJICTBYSICh METOJAUYECKUMU YKa3aHUSIMU
K BBITTOJIHEHHIO JAaHHON paboThl YUUTCS:

- ompenenaTh pacupenenaeHue noreps Baosib BOJIC, BRIABIATH Ne(DEKTHBIE YIACTKH WM
DIIEMEHTBI JIMHUM CBSI3U;

- DKCIEPUMEHTAJIBHO OINpPEAENATh BO3MOKHOCTH ONTHYECKUX PEPIEKTOMETPOB st
U3MEpEeHus MOoTeph Ha n3rubax;

- BBIIIOJIHATH aHAJINU3 PeIIEKTOrpaMM;

- OTIpE/IEIATh TOYHOE PACIoIoKeHne 0OpbIBOB MM eekTHBIX yuacTkoB BOJIC;

- OLICHUBATh MOJIHBIE IOTEPH B BOJIOKOHHO-ONITUYECKOW JIMHUU CBSI3U MPU MPUEMKE JINHUU
Y TIEPUOINYECKOM TECTUPOBAHUU;

- U3MEpSTh CpEeJAHHME IOTepU ONTHYECKOTO BOJIOKHA Ha KATYyIIKAaX, PaBHOMEPHOCTh
pacripesiesieHus TOTepb B BOJIOKHE U BBISIBIIATH HATMYHE JIOKAIBHBIX JI6(EKTOB ITPH MPOU3BOJICTBE
BOJIOKHA;



- U3MEPSITh MTOTEPH B MEXaHMUECKUX U B CBAPHBIX COCTMHCHUSX;
OIICHUBATh KOA(DPUIIMEHT OTpakeHUsI U KO PUIIMEHT moMex
JUTSL BCTPEYHOTO HAIPaBICHUS.

JlabopaTopnasi pabora Ne 5.

JIeKTPOONTHYECKHE MOAYJISAITOPBI

Lenp paGoThl H3yYeHHE TUHEWHOTO IeKTpoonTUdeckoro apdexra (JID0) u npuHnmna
paboThl  UIEKTPOONTUYECKOIO MOAYJATOpa CBETa, HKCIEPUMEHTAIbHOE HCCIIEAOBaHHE
XapaKTEPUCTHK MOAYJISATOpa Ha ocHOBe HUoOaTa utust LINbO3.

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

- U3y4aeT 0COOCHHOCTH PACIPOCTPAaHUHUS CBETOBBIX BOJIH B aHU30TPOIHBIX Cpelax;

- SKCIEPUMEHTAJIBHO I10JIy4aeT, HAOJMI0JaeT U UCCIIENYEeT KOHOCKOIMYECKYIO KapTHHY Ha
KpHCTae;

- OIIpEZIEISET OIYBOJIHOBOE HAINPSKEHUE, COOTBETCTBYIOIIEE U3y4aeMOr'y KPUCTAJLITY 110
METOAY YABOEHUS YaCTOThI;

- IOJIy4aeT U UCCleAyeT AMHAMUYECKUE XapaKTePUCTUKH UCCIIEAYEMOro KpUCTalIa.

JlaGopaTopHas padora Ne 6.

AKYCTOONITHYECKHE MOLYIATOPBI

Lenb maHHOM TEMBI — N3yYE€HUE OCHOBHBIX THIIOB M XapaKTEPUCTHK aKyCTOONTHYECKHX
MOJYJISTOPOB, UCCIIEIOBaHNE AU(PPAKIUK CBETa HA aKyCTUYECKUX BOJIHAX, SKCIEPUMEHTAIbHOE
omnpenenenue 3pHEeKTUBHOCTH TUPPAKINU aKyCTOOIITHIECKOTO MOy ISITOpa Ha OCHOBE (hocdua
rayus (GaP).

B nporuiecce BrimonHeHUs paboTHI CTYIACHT, PYKOBOJICTBYSCH METOJUIECKUMH YKa3aHUSIMU
K BBIITOJIHEHUIO TaHHOM paboThl:

- UW3y4YaeT B3aWMOJICHCTBHE OINTHYECKUX U aKyCTHYECKHUX BOJH, OCOOEHHOCTH
doroymnpyroro 3¢pdexra;

- OTIpeACIIIeT BO3MOXKHOCTH U 0cOOeHHOCTH audpakiu PamanaHara;

- SKCIIEPUMEHTAIILHO U3MepSEeT MePU]] BOSHUKAONIEH TU(PAKIIMOHHON peIETKY;

- PacCUYHMTHIBAECT CKOPOCTH 3BYKOBOH BOJIHBEI;

- olleHHBaeT 3((HPEeKTUBHOCTh TU(DPAKIINHI;

- HCCIIEAYET AKCIIEPUMEHTATIFHO TOISIPU3AIIOHHBIE

XapaKTepUCTUK MOAYIATOpA.

2.3.4 IlpumepHasi TeMaTHKa KYPCOBBIX Pa0doT (IIPOEKTOB)
CornacHo y4eOHOMY MIaHY KYpCOBBIE paOOThI (POEKTHI) 10 JAHHOW JUCITUILINHE
HE MPEYCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSTeIbHOH padoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

ITepedeHp yueOHO-METOUIECKOTO 00ECTICYSHSI TUCITUTUTHHEI IT0

Ne Bug CPC M
BBIIIOJITHCHHUIKO CaMOCTOATCIIBHON pa6OTBI
1 |[IpopaboTka y4eOHOTO 1.WrnaroB, A.H. OnrosnekrpoHuka ¥ HaHOPOTOHHKA: y4eO.
TEOPETHIECKOTO MaTepuanalnocooue [DiekTpoHHbIi pecypc| — Dnexktpon. naH. — CII6: Jlaus,
MOJrOTOBKA K 3K3aMEHY 2017. — 596 c. — Pexxum pocrtyma: https://e.lanbook.com/book/95150

AHppees, B.A.

Hampasnstomue cuctemsl 37eKTpocBs3u. B 2-x tomax. Tom 1-—
Teopus nepepaun u BIUSHUS [ DIEKTPOHHBIH pecype] : yueb. / B.A.
Amnppees, 3.J1. IloptHoB, JI.H. KouaHoBckuil. — DJEeKTpOH. 1aH. —




MockBa : T'opsuas nunusa-Tenexkom, 2011. — 494 c. —Pexum
moctyma:  https://e.lanbook.com/book/5112  Amppee,  B.A.
Hampasnstomme cuctemsl aiekTpocBsizu. B 2-x Tomax. Tom 2 —
[IpoexkTrpoBaHue, CTPOUTENBCTBO M TEXHHYECKass HKCILUTyaTalus
[DnexTpoHHBIN pecypc] : yue6. mocobme / B.A. Anmpees, O.JL
IToptHoB, JI.LH

2. KouaHoBckuil. — OnektpoH. maH. — Mocksa : [opsiuas
nunug-Tenexkom, 2010. — 424 c¢. — Pexum jgocryna:
https://e.lanbook.com/book/5113 Meroaudeckne yKa3aHusl 110
OpTaHU3alMi CaMOCTOATEILHON pabOTHI CTYJCHTOB, YTBEPKACHHbIE
Kadeapoii ONTOAIEKTPOHUKH, MPOTOKOJI Ne 6 oT «01»

2 |[ToaroToBKa K MpaKTHYECKHM
3aHSTUSAM

1. Urnaros, A.H. OnTosnekTpornka u HaHOPOTOHUKA: YIeO.
rmocobue [DnekTpoHHBIA pecypc] — OnexTpoH. maH. — CI16:JIans,
2017. — 596 c. — Pexxum noctyna: https://e.lanbook.com/book/95150

2. lloptHOB, D.JI. I[TpuHIMIBI HOCTPOSHUS IEPBUYHBIX CETEN U
ONTHYEeCKHe KaOelbHbIE JINHUY CBS3H. Y4eOHOe mocobue s By30B
[DnexTpoHHBIH pecypc] — DnekTpoH. naH. — Mocksa : ['opsuas
nunusg-Tenexkom, 2013. — 544 c¢— Pexum gocryna:
https://e.lanbook.com/book/94575

3 |[ToaroToBKa K BBIMOJHEHHUIO
J1a00PaTOPHBIX padoOT

1. Urnaros, A.H. OnTosnekTpoHrKka 1 HaHO()OTOHWKA:yIeO.
nocobue [DnexkTpoHHbId pecypc] — DnektpoH. naH. —CI10: Jlanb,
2017. 596 c. — Pexxum moctyma: https://e.lanbook.com/book/95150

2.Augapees, B.A. Hanpasnsromniye cuCcTeMBbI AIEKTPOCBs3H. B 2-
x Tomax. Tom 1— Teopus mepemauum W BIAUSHUS [DJIEKTPOHHBIN
pecypc] : yue6. / B.A. Aunpees, 3.J1. [loptHoB, JI.H. KouanoBckuii.
— DneKTpoH. AaH. — Mocksa : ['opsuas nunus-Tenekom, 2011. —
494 c. —Pexwum gocryma: https://e.lanbook.com/book/5112

3. Anzpees, B.A. Hanpagnstonime cCUCTeMbI JIEKTPOCBs3u. B
2-x ToMax. Towm 2 — IIpoexTrpoBanme, CTPOUTENHCTBO M TEXHUIECKAS
SKCIUTyaTanwst [DIeKTpOHHBIA pecypc] : yded. mocobme / B.A.
Amnnpees, J.J1. [loptHos, JI.H. KouanoBckuil. — DneKTpoH. 1aH. —
Mocksa : l'opsuas nunus-Tenexom, 2010. — 424 c¢. — Pexum
nocrymna: https://e.lanbook.com/book/5113

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEIBHONW pabOThl O0YyYaloOIIUXCs W3
YHCIIa MHBAIK/IOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3/10poBbst (OB3) npenocTapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM X 370POBbS M BOCHPUSATHS HH()OPMAIIIH:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.
JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IEKTPOHHOT O TOKYMEHTA,

— B ¢popMe ayaunodaiina.
JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA

oOydJaronuxcs.

3. OOpa3oBaresibHbIE TEXHOJIOTMH, NMPHUMEHsieMble INPH OCBOEHUM JIUCUMILIMHBI

(Mmomyuis)

[Tpu u3ydeHnr AUCUUIUIMHBI IPOBOJSATCS CIEAYIOUINE BUbI YUYEOHBIX 3aHATUN U PaloT:

JICKOUHU, TPAKTUYCCKUC 3aHATHA, JOMAIIHUC 3addaHUA, TCCTUPOBAHUC, 3alllUTa J'Ia60paTOpHLIX


https://e.lanbook.com/book/5112
https://e.lanbook.com/book/95150

paboT, KOHCYJIbTAIMKM C TMpENojaBaTesieM, CaMOCTOATENbHas paldoTa CTYJICHTOB (HM3ydeHUE
TEOPETUYECKOI0 MaTepuana, IOATOTOBKA K IPAKTUUYECKUMM 3aHATHSAM, IOAIOTOBKA K
7a00paTOPHBIM 3aHSTHSAM, BBIIOJHEHHME JOMAIIHUX 3aJaHHi, MOJArOTOBKA K TECTHPOBAHHIO,
3a4eTy U DK3aMEHY).

Jli mpoBeieHN s YaCTH JISKLIMOHHBIX 3aHATHH HCIIOJIb3YIOTCSA MYJIbTUMEIUIHBIE CPECTBA
BOCIIPOM3BEICHHUS aKTUBHOTO COJICPKUMOTO (3aHATHS B MHTEPAKTUBHON (OpMeE), TO3BOJISIOIETO
CTYAEHTY BOCIIPUHMMATh OCOOEHHOCTH U3y4yaeMOH JTUCLMILIIMHBI, UTPAIOIIUE PEILAIOIIYI0 POJIb B
NOHMMAaHHUU ¥ BOCHPUATHH, a TaK e B (POPMHUPOBAHUU MPOPECCHOHANBHBIX KomreTeHIud. 1o
psany TeM IUCLUIUIMHBL JIEKIUH MPOXOJUT B KiaccuueckoM crtuie. CTyIeHTy B pexuMe
CaMOCTOSITENIbHOW pabOThl PEKOMEHIYETCsl U3Y4eHUE KOPOTKOMETPAXKHBIX BUACOPPArMEHTHI 110
U3y4aeMbIM BOIIPOCAM.

[Tpu npoBeneHNN NPAKTUUECKUX 3aHATUN MOYKET UCIOIb30BaThCS J0CKA, JAJI PacueTOB U
aHajlu3a JIaHHBIX MOTYT IPUMEHSTHCS  JIONOJIHUTENbHBbIE  CIIPABOYHBIE  MaTepUAJIbI.
[IpenBapuTenbHO U3ydasi PEKOMEHI0BAaHHYIO JINTEPATYPY CTYACHTHI FOTOBATCS K IPAKTUYECKOMY
3aHATHIO - aHAJIM3UPYIOT IPEAJIOKEHHble B Yy4YyeOHUMKE IpuUMepbl pelleHus 3azad. Ha
IIPAKTUYECKUX 3aHATUAX ydyeOHas rpymma AEIuTCs Ha MOArpynnsl mo 5-7 yenoBeka. Kaxnoi
HOATpYIIE BBIAAIOTCS CBOM MCXOAHBIX JaHHbIE K pPAacCMaTpPUBAEMbIM Ha 3aHATHM 3aJladyaM.
Pemenne 3amaun rpynmna opopmisieT Ha JOCKe M MyOJWYHO 3amuiaet. [Ipu BOSHWKHOBEHHH
TPYAHOCTEH IperoiaBaTesb OMOTaeT TpynnaM B JOCTHIKEHHH MOJIOKUTEIIBHOTO pe3yibTaTa. B
XO0J1€ IPOBEPKU MPOMEKYTOUHBIX PE3YJIbTATOB, IOMCKA U UCIIPABJICHUS OLIMOOK, OCYIIECTBIISAETCS
MHTEPaKTUBHOE B3aUMOJCHCTBUE BCEX YUACTHUKOB 3aHATHS.

[Tpu mpoBeneHnu J1aOOPaTOPHBIX pabOT MOATpYyNIa pa3zdoWBaeTCsl Ha KOMaHIBI MO 2-3
yenoBeka. Kaxaoi KkomaHIe BbIIAETCS 3aJaHHE Ha BBIIOJIHEHUE JIAOOPAaTOPHOH pPabOTHI
(oTMMYaeTcsi XapaKTePUCTUKAMHU DIIEMEHTOB MOJYIPOBOIHUKOBBIX MpHOOpoB). CTyaeHTHI
CaMOCTOSITEJIBHO paclpesiessiioT O00s3aHHOCTM M IMPHUCTYNAIOT K BHIIOJIHEHUIO 3aJaHMs,
B3aMMOJIEHCTBYs Mexay coboil. IlpenonaBarenb KOHTPOJIMPYET XOJ BBINOJTHEHUS pPaOOThI
KaX/10il Tpynmoi, mpoBepsieT MpaBUIbLHOCTh COOPKU 3JIEKTPHUUECKUX CXEM U MOJKIFOYEHUS
MU3MEPUTENBHBIX MPHOOPOB. YTOUHSS XOZ pPaOOTBI, €CIM CTYIEHTHI YTO-TO BBITIOJHSIOT HE
IpPaBUIbHO, IPENojaBaTellb IIOMOraeT UM MPEOOJ]eTh CIIOKHBIE MOMEHTBI M IPOBEPSET
JIOCTOBEPHOCTh ~ IIOJYYEHHBIX OKCIEPUMEHTaJbHBIX pe3ynbraroB. Ilocne odopmiienus
TEXHUUYECKOTO 0TYETAa KOMaH/bl OTBEYAIOT HA TEOPETUYECKHE KOHTPOJIBHBIE U JOTIOJHUTEIIbHBIE
BOIPOCHI U 3alTUIIAIOT J1a00paTOpHYIO padoTy.

[To n3yyaemoll AMCLMIUIMHE CTYAEHTaM IPEJOCTABISAETCS BO3MOYKHOCTH I10OJIb30BATHCS
y4eOHO-METOIMYECKUMHU MaTepuajaMi U PEKOMEHJALUsSMU pPa3MEIIEHHbIMA B 3JEKTPOHHOM
UH(pOpMaIIMOHHO-00pa3oBaTenbHOM cpenie MoaynbHoro lunamuueckoro O6yuenus Kyol'V.

KoHncynpTanum npoBoasTcs pa3 B JIB€ HEJIENH AJIs pa3bsiCHEHUS MPOOJIEMHBIX MOMEHTOB
IIPY CaMOCTOSTENIBHOM U3Y4YE€HUU BOIIPOCOB U3y4aeMOM AUCLUIIINHBI.

Takum 00pa3oM, OCHOBHBIMM 00pa30BaTe/ibHbIMH TeXHOJOTHSIMH, MCIOJIb3yeMbIMH B
y4eOHOM Tmpouecce SIBIAIOTCA: WHTEPAKTUBHAsA JIEKIUS C MYJIbTUMEAMMHON CHCTEMOU U
AaKTUBHBIM BOBJICYEHHEM CTYJIEHTOB B Yy4eOHBIH Tpolecc; OOCYXJIEHUE CIOXKHBIX U
JMCKYCCHOHHBIX BOIIPOCOB W MpOOJEM M € MHOCIEAYIOUIMM pa30opoM 3THX BOIPOCOB Ha
MNPAKTUYECKUX 3aHSTUSAX; JJaOOpaTOpHbIE 3aHATHS — paboTa CTYIEHTOB B MajblX TpyIMIax B
PEXKMMAX B3aUMOEHCTBUS «IIPENOAABATENL — CTYACHT», «CTYIAEHT — MPENOIaBaTEeNby, «CTYIEHT —
cryneHT». [Ipu nmpoBeneHUN MpakTUYECKUX U JIAOOPAaTOPHBIX YYEOHBIX 3aHATUH MPETyCMOTPEHO
pa3BuUTHE Yy OOy4arolUMXcs HaBBIKOB KOMAaHIHOW paloThl, MEXIJIMYHOCTHOW KOMMYHHKAIIWH,
MPUHSTHS pelIeHUH 1 JIUAEPCKUX KayecTB.

Jig un ¢ OrpaHUYeHHBIMH BO3MOXKHOCTSIMHU 3/I0pPOBBSl NIPEAYCMOTpPEHA OpraHU3aLus
KOHCYJIbTAIM C UCTIOJIb30BAHUEM AIICKTPOHHOM mouThl ik Microsoft Teams.

[Ipy w3yyeHUM AMCUMIIMHBI MOTYT TIPUMEHATCS HEKOTOpBIE aCHEKThl MOJENIH
«TepeBEPHYTOr0 OOy4YEHHUS» B PEKUME JUCKYCCHOHHO-OPUEHTHPOBAHHOIO MEPEBEPHYTOTO
Kjacca WM BUPTYaJbHOTO MEPEeBEPHYTOrO Kiacca: JAMCTAHIMOHHBIE 0Opa3oBaTelbHbIE
TEXHOJIOTUH (DJEKTPOHHOE O0ydyeHHe) B (opMe CMEUIaHHOrO OO0Yy4YeHHsl, OCHOBAaHHOIO Ha



COYETaHUU OYHOro OOyueHHs] M OOYy4EHHUS KOMIBIOTEPHBIMH CpEACTBAMH, BKIIOUYAOIIMMU
HEKOTOpBIE acleKThl B (hopMaTe AUCTAHIMOHHOro oOy4yenus B cootBerctBuu ¢ ®PI'OC BO. B
YCIOBUSAX Pa3BUTHS IEKTPOHHOW MH(DOPMAMOHHO-00pa30BaTEIbHON Cpezibl By3a B KauecTBe
yrpaBieHus: 00ydeHreM BeiOpana miatdopma Moodle, oHaKO, COBMECTHO C HEH AJIsi CO3/IaHUs
U MyOJMKalMM KOHTEHTa M y4eOHBIX OOBEKTOB MCIIOJIB3YIOTCS: CIyk0a BHIEO TPaHCISALHUU
Microsoft Stream 1 HUHCTpYMEHT 11 KOMMYHHKAIIMH U 00paTHOH cBsi3u Microsoft Teams.

4. OueHoYHBbIe CpPeACTBA JAJs TeKYylero KOHTPOJISA yCIeBaeMOCTH M NPOMeKYTOUHOI
aTrecTanuu

OneHouHble CpeAcTBa IpeJHA3HAYEHBbl JJIsi KOHTPOJS M OLEHKM OOpa3oBaTeIbHBIX
JOCTHKEHUH o0yyaromuxcs, OCBOMBILIUX IporpaMMy yueOHOM JUCLUIUIAHBI
«ONTORIEKTPOHUKA.

OueHoYHBIE CPEJCTBA BKIIIOYAET KOHTPOJIbHBIC MAaTE€pUaibl JIJIsl MPOBEACHUS TEKYIIero
KOHTPOJIsA B (hOpMe TECTOBBIX 3aJaHMii, pacueTHO-TpapUUYECKUX 3aJaHU U MPOMEKYTOUHOM
arrectranid B (opMe BOMPOCOB ISl MOATOTOBKU K 3a4€THOMY TECTHPOBAHHIO U BOIPOCOB U
3a/1a4 K 3a4€ry.

@DoH/T OIIEHOYHBIX CPEJCTB ISl MPOBECHUS TEKYIIEro KOHTPOJISI COIAEPIKUT:

- KoHTposbHBIE BOIIPOCHI K Ja00paTOPHBIM paboTaM M TPEOOBAHHMS K COJICPKAHHUIO OTUYETA.

- BapuaHThI TECTOBBIX 3aJaHUI.

KoHnTponbHbIe BOpOCH! 0 yueOHOU Tporpamme

B mporecce moAaroroBKM M OTBETaM Ha KOHTPOJBHBIE BOMPOCH (POPMUPYIOTCS |
ounenuBaroTcsi Bce Tpebyembie OI'OC u OIIOIl ans nanpasnenus 03.03.03 Pammodusuka
kommerennuu: [1K-3, TTIK-4.

Hwxe nmpuBoasTcss mpruMepbl KOHTPOJIBHBIX BOIPOCOB JIJIsl paboYeii mporpaMmel.

[ToJTHBI KOMIUTIEKT KOHTPOJBHBIX BOMPOCOB ISl BCEX Pa3leioB pabodeid mporpamMmbl
npuBoautcs B POC nucuumuinabl b1.B.J[B.01.02.03 «OntosnekTpoHuKay.

HUctounuku cBera. CBeTousiyyaromme 1uoabl. JlazepHbie 1u0abI:

OOBbscHUTE yCTIOBHE CYIIECTBOBAHUS MHBEPCHOM HACEIEHHOCTH.

Kakumu cmiocobamu MOKHO TIOJTYYUTh MHBEPCHIO HACEIEHHOCTHU B MOJTYMPOBOTHUKAX ?

[lepeuncnure u npoaHAIU3UPYHTE OCOOCHHOCTH padOTHI 1a3€POB Ha TeTeporepexoaax.

OnuiuTe MO0 SHEPreTUYECKUM JuarpaMMaM NPUHIUI PabOTHI TMOJYIPOBOJIHUKOBOTO
nasepa.

Paccuuraiite no cnekrpanbHol xapakrepuctuke JI/ ero korepentHocts B [T,

CBeTOBODI:

Kaxk n3menutcst HopmupoBanHas yactora OB, eciiv yBeTUYUTh JJIMHY BOJIHBI?

Kaxk n3menutcs HopmupoBanHas yactora OB, eciin yBenuuuts nc?

[lepeuncnure OTIMYMS CHMMETPUYHBIX U HECUMMETPUUHBIX MOl B OB?

Yemy paBHO MUHUMAaJIbHOE 3HAYEHHE JIUHBI BOJIHBI Ui (yHIaMeHTaIbHON Moabl? Kak
CBsI3aHa MOCTOSTHHAS pacnpocTpaneHus Mmoabl OB u jirHa BOJTHBI?

Kak cBs3ana mocrosiHHas pacnpocTpaHeHuss moabl OB U mokaszarenbs npesomMieHus
CEpIUEBUHBI ?

KoceiMu nm MepuanoOHATBHBIMY JIydaMu opMupyercst dyHnameHnTanbHas moaa OB?

Kaxkoe none mpeo6namaer B mone HE11?

OT Kakux mapaMeTpoB M KakK 3aBUCHUT YUCIIO MOJ B MHOromMo10Bo0M OB?

Ilorepu B cBeTOBOAAX:

B kakoit oOmactu crmektpa i kBapieBbix OB HaxomuTcs MakCHUMyM

(MaKCMMyMBbI) TIOTJIONIEHHUS, BBI3BAHHOTO JJEKTPOHHBIM MEXAHH3MOM IMOJISIPU3AIUN

JIUdJIeKTpuKa. Yem BrI3BaHbl oTepH B KBapleBblx OOB Ha 1rHe BoaHbI 1383 HM?



Pacnonoxure B mopsiike yBEJIMYECHUS MOTEPh M3JIydaTenu g KBapiesoro MM
CBETOBOJIOKHA:

Ne-He nazep; n/m nazep nHa GaAs; Er — nazep (ycunurens); CO2 - nazep?

Jljis 4ero B ONTHYECKUX BOJIOKHAX JUISi PaOOTHI B TPEThEM OKHE MPO3PaYHOCTH
(1500 — 1625 M) yBeITHYMBAIOT JJIHHY BOJHBI oTcedkH ¢ 1260 um (Pexomena. MCD-T
G.652) no 1480 um (Pexomenn. MCO-T G.654)?

[Touemy xBapueBsie OOB He HCIONB3YyIOTCA B CHUCTEMaX CBSI3W Ha JJUHAX BOJH
BUJUMOTIO JlMana3zoHa?

Jlis yero B TecTepax Uil HM3MEPEHUS 3aTyXaHHs MOIYJIUPYETCS BBIXOJHOE
u3IyyeHue?

[lepeuncnure (akToppl, KOTOPHIMH OOYCIOBJICHO 3aTyXaHHE CUTHAJIOB B
cBeroBogax. Kakoit marepuwan Oosiee mpo3paueH B obmacTe 3 — 5 MKM: TPHUCEIICHU]]
MBIIIBSKA, TUOKCH KPEMHUS WK JUOKCU]T TepMaHus?

[Touemy kBapueBble oHOMO0BbIe OB He HCIoNb3ylOTCS B CHUCTEMax CBS3M Ha
nmHax BojiH ganbHero MK (L >>2 mkm) nuamnasona?

[Touemy kBapueByto 06osi0uky OOB nenatot ropasno 6osiee Tosctoit (125 Mrm),
yeMm cepaueBuny (8-10 mxm)?

[lepeuncnure Tpu OCHOBHBIX IIpOLIECCA, ONPEAEIAIONINX COOCTBEHHOE 3aTyXaHUE
B CBETOBO/IE.

Jucnepcusi UMIYJIbCOB B CBETOBO/AX:

Mo/ia HU3KOT0 WJIM BBICOKOTO MOPsI/IKa paHbIlle BBIIIET U3 CBETOBOAA?

Cset ¢ mmnou BonHbl 0,85 MkM win 1,3 MkMm unu 1,55 MKM paHblie BBIMAET U3
KBapIlEeBOT0 CBETOBOAA?

da3o0Bas WK TPYIIOBasi CKOPOCTh OTBEYAET 3a XPOMATHUECKYIO JUCTIEPCUIO?

W3 kakux COCTaBIAIOIIUX COCTOUT XpOMaTHUECKast JUcrepcus?

B 4yem otmiinune TepMUHOB:

- JMcTepcUsl MPH KIACCHYECKOM OMHCAHMM MPEJIOMJICHHS CBETa B NpU3ME -
JUCIIepCUsl TP OMMCAHUU ONTUYECKOro curHana B OB?

[lepeuncnure ¢akTopbl, KOTOpBIE ONpEAENsoT auctepcuio curHanoB OB?
[Tepeuncnure ciocoObl yMEHbIIEHUS BIUSHUS MaTepuainbHoi qucnepcuu B OOB?

[Touemy B rpaguentTHix MOB MomoBas nucriepcusi MPOSIBISIETCS 3HAYUTEIHHO
ciabee, 4eM B CTYIEHYATHIX?

[Tepeuncnure ciocoObl yMEHbIIIEHUS BIUSIHUSI MOOBOM nucrniepcun B OB.

Yro npoucxoauT ¢ MaTepuaibHoi qucnepeuent i crangaptaoro OOB (Pexk. ITU-
T G.652) Ha quHe BoytHBI 0koJio 1300 HM?

B kakux enquHuUIIaX HOPMUPYETCS YACIbHAS XpOMaTHYECKast TUCTIEPCHS?

[lepeuncnure crocoObl YMEHBIICHHsS BIUSHUS TOJISPU3AIMOHHON MOJOBOI
nucnepcuu B OB?

B kakux enquHUIIAX HOPMUPYETCS yAelbHas MaTepuaabHas AUCTIEPCHs?

[Touemy B OB Bo3HMKaeT nmossipuzanimornHas mojaoBas auctepcus (IIMJ1)?

[lepeuncnure crocoObl CMELIEHUS TOYKH HYJIEBOW AHCIEPCHH B 00IacTh
MUHUMYMa NOTEPh?

[Touemy crangaptaeie OOB (Pek. ITU-T G.652) mano mnpuemiaemsl Ais
COBMECTHOM paboThI C 3pOMEBBIMHU YCUITUTEIAMU?

@oTonpHuEéMHUKN:
Yemy paBHa TpaHWYHAs JUIMHA BOJHBI U3JIYYCHHUS, IOTJIONIAEMOr0 B
MOJIyTIPOBOJHUKE?

B xakom cimydae Tok doTompeoOpazoBaTenss U (HOTOTOK p-TM-Tiepexoa MOUTH
COBMAJIAIOT 10 3HAYCHUIO?

Yem ompenensercss mpenenbHoe 3HaueHWe UXX I MOJYIPOBOJIHHUKOBOTO
nepexona?  Kak  ompenmenuth — 3HaYeHWE ~— ONTHUMAJIbHOW  HArPYy3KH  JUIA
dboTompeoOpazoBaTes?



OnTpoHsbI:

HazoBuTe npenmMyiecTsa ONTUUECKON CBSA3H 3JIEMEHTOB B 3JIEKTPUUECKUX LIETISIX.
Kakune HenocTaTku UMEIOT ONTPOHBI?

YeM 00BSICHACTCS] HU3KHH KO PHUIMEHT MOJIE3HOTO JeHCTBUS ONTPOHOB?

BOCII: Ilepeuncnute TUNBI JUHUM CBA3U U YKAKUTE UX OCHOBHBIE CBOMCTBA.

OOBsicHuTEe OCOOCHHOCTH PabOTHl (IMPEUMYIIECTBA U HEIOCTATKH) ONTHYECKHX
JUHUHI B OTKPBITOM MPOCTPAHCTBE.

Chopmynupyiite TpeboBanms, mupenbsBiasemble k OHCII coBpemeHHOI
MHOTOKaHAJIbHON ¥ aBTOMaTHYECKOM CBS3bIO.

[lepeuncnure npeumyiecrsa OHCIIL.

DiiekTpoonTuyeckue MOAYJIAATOPbI: OOBSCHUTE MEXaHU3MbI IOSBICHHUS
s dexroB Keppa u [Tokkenbca.

Uto OpoHMCXOOUT €O CBETOBOM  BOJIHOW MpPHU  MPOXOXKICHUM  4YEpe3
YETBEPTHBOIHOBYIO TUIACTUHY?

Kakum m3MeHeHusM NOJBEpraeTcsi CBETOBas BOJIHA IIPU IMPOXOXKIECHUM uepe3
MOJTYBOJTHOBYIO IJIACTUHY?

CymecTByeT 1M JHMHEWHAs 3aBUCUMOCTb MEXJY I10Ka3aTeJeM IPeIOMIICHUs U
HANPSDKEHHOCTBIO SJIEKTPUUECKOTO MO B DJIEKTPOONTHUECKUX SBICHUSX ?

AKycTOONTHYECKHE MOAYJIATOPbI:

B uém paznmuume mexnay mudpaxnueit Pamana-Hata u nudpakuwmeit bparra?
Judpaxnus kakoro Buja Habmoaaercs B pabore?

Kak wu3menurcs pudpakuvoHHas KapTUHA Ha OSKpaHe, €CIM HUCIOJIb30BaTh
U3JIyYEHHE J1a3epa ¢ Ipyroi JuHOK BOHBI? OT KakuX GakTopoB 3aBUCUT 3(PPEKTUBHOCTD
nudpakmn?

Bmusier mu ¢onoBasi 3acBetka Qoroamona Ha Tok (ortoamoxa? Ha 3Hauenme
s dexTuBHOCTH TUDPAKITHH?

IIpakTHyeckue 3agaHus N0 y4eOHOM Mporpamme

B pesynbrare BHINOTHEHUS JMPAKTUYECKUX 3a/IaHUN Y CTYACHTOB (DOPMHUPYIOTCS
u ouenuBatorca Bce Tpedyemple DI'OC wu  OIIOIl jgns  wampaBieHUs
03.03.03 Pagnodusrka KOMIETEHIINU:

[1K-3, T1K-4. Hmwxe npuBOASTCS TPUMEPHI MPAKTHYECKUX 3aJaHui s paboueit

IIPOrPaMMBlI.

[TonHBI KOMIUIEKT MPAKTHYECKUX 3aJlaHUM I BCEX pa3fesioB pabodeid
nporpammsl npuBoautcs B @POC mucuunnuss! 51.B.J[B.01.02.03 «OnTosnekTpoHuKa»»

Hcrounnku ceera. CBeTonsiayyaromue Anobl. JlazepHble 1M0abI:

Paccuuraiite 1o ciekrpanbHoi xapakrepuctuke JIJI ero korepentHocts B I'T11.

OneHuTe 1o CneKTpaibHON XapaKTEPUCTUKE JUTMHY ONTUYECKOr0 PE30HATOPA.

Yro Takoe aneprypa uzinydeHuss? OObACHUTE pa3indyue anepTyphl B INIOCKOCTH p-
N-miepexojia ¥ B MEPIEHANKYISIPHOM MITOCKOCTH.

Kaxue monbl Buans! ¢ nomouisto [IHB 1 MmaToBoro skpana? [louemy ¢ uaMeHeHneM
TOKa MEHSIETCS YUCIIO MOJ?

OOBsicHUTE MeXaHU3M 00pa30BaHNUs TOMEPEYHBIX MO/,

CKOJIBKO MPOJOJBHBIX U CKOJIBKO MONEPEYHBIX MOJ HaOroJaeTcs Jis JaHHOTO
nazepa?

CgeToBOJbI:

Yemy MoxeT ObITh paBHAa HOPMHUPOBAHHAS 4acTOTa /Ui (PyHIAaMEHTATbHONW MOJIBI
OOB:1,2,3,4,5,10, 100 unu 1000 ?

Haunnast ¢ xakodl JUIMHBI BOJHBI B OJHOMOJOBBIX KBapleBblx OB mosBusercs
cummetpuaHas moaa EO1 : 850, 1200, 1300, 1550 nmu 1650 am?

Haunnas ¢ xakod JUIMHBI BOJHBI B OJHOMOJOBBIX KBapleBblx OB mosBisercs
dbyamamentanbHas mona HE11 : 850, 1200, 1300, 1550 umu 1650 am?



Koceie nnm mepuaunanbaeie ayun npeobnagaror B OB? Kakumu mapamerpamu u
kak otnunyatorcss MOB u OOB?

[Touemy xkBapueBbie ogHOMOJOBbIe OB He HCHONB3YyIOTCS Ha AJIMHAX BOJH
BUJUMOTIO Juana3zoHa?

[Touemy xkBapueBbie ogHOMOAOBbIE OB He HCMONB3YIOTCS Ha AJUHAX BOJH
nansHero UK auamnazona ( >2 Mkm)?

[Touemy kBapueByro o6osiouky OOB nenatot ropasno 6oisee Tosctoit (125 Mrm),
yem cepaueBuny (10 mkm)? I'1e npuMeHsItOTCS KBapIleBble OJJHOMO/IOBBIE CBETOBO/IbI JIJIsI
JUIMHBI BOJIHBI 850 HM?

Kak Teopernyecku U TMpPaKTHUYECKH OMNPEACIUTh (OLIEHUTh) YHCIO MOJ,
pacnpocTpaHstonmxcs B cBeToBojie? Kakas AnHa BOJIHBI OTCEYKHU OOJIbIIE B BOJIOKHE UITU
B Kabene?

Uemy paBHa MUHUMAalbHAasg M MaKCHMajbHas JJIMHA BOJHBI (DyHIAaMEHTaIbHOU
moasl HE11 kBapriesoro OOB?

Yemy paBHa MUHUMAaJbHasi U MaKCUMaJlbHas AJuHa BoJHBI Mokl EO1 kBapueBoro
OB? Yucno HampaBiisieMbIX MOJ| B KaKHX CBETOBOJAX OOJbINE - CTYNEHYATHIX WIIH
TpaJueHTHBIX (MpU MPOYMX paBHBIX YcioBUsAX)? HazoBure o061acTy mHpUMEHEHUs
BOJIOKOHHBIX CBETOBOJIOB.

B kakoil mimockocTd MONISPU30BaH Jiyd, OTpaXEHHBIA moJ yriom bproctepa ot
ontuyecku Oosiee MIoTHOM cpenpl? IlokasaTh MIIOCKOCTH KONEOAHUM AJIEKTPUYECKOTO
BekTopa. Kakue Marepuanbl UCHOIB3YIOTCS MPU MOTYyYEHHUS ONTHYECKHX BOJIOKOH JIJIS
CepIeBUHBI (000JI0UKH)?

[lepeuncnure OCHOBHBIE XapaKTEPUCTUKH ONTHYECKUX CBETOBOJIOB  (IIO
BO3MO’KHOCTH C YKa3aHUEM YUCJICHHBIX 3HAUCHUH).

[Touemy cBeroBoabl st BOCII He M3roTaBiauMBarOTCS C YUCIOBOW amepTypoil
3ameTHO Oonee 0,2 ?

[Touemy cBeroBoabl st BOCII He M3roraBiMBarOTCsA C YMCIOBOM amepTypoi
3ameTHO MeHee 0,17

[Totepu B cBeTOBOAAX:

Kakue daktopel BHOCAT HaWOOJBIIMI BKJIaJA B TOTEPU CTAHIAPTHOTO
OJIHOMOJIOBOTO ONTHYECKOTO BOJIOKHA, paOOTAIOIEr0 BO BTOPOM OKHE MPO3PayHOCTH?

Kak 3aBucut peneeBckoe paccessHre OT TeMIIepaTyphl 3aTBEpACBaHUs CTEKIIa?

Jl7is 4ero B ONTHYECKUX BOJIOKHAX JUIsi PabOTHI B TPEThEM OKHE MPO3PayHOCTHU
(1500 — 1625 M) yBeTHYMBAIOT JIMHY BOJHBI 0TcedkH ¢ 1260 um (Pexomena. MCD-T
G.652 — crannaptaoe OOB) no 1480 um (Pexomena. MCO-T G.654 — OOB co cmemnieHHoit
JUIMHOHN BOJIHBI 0Tceukn)? UeMy paBHO JomycTUMoe yBennuyeHue notepb B OB mpu ero
ykianke B ontudeckoMm kadene? [louemy pesko yBenmuuBaroTcs nmotepu B OB mpu ero
CKpYYMBAHUU C TUaMETpoM netau meHee 20 Mm?

JAucnepcusi UMIYJIbCOB B CBETOBOIAX:

Kako#t nnuHE BOJHBI COOTBETCTBYET HYyJI€Bash MaTepuaibHas UCIIEPCUS B
cranaaptHoM OOB (Pexk. ITU-T G.652) ?

Kako#t nnuHe BOJIHBI COOTBETCTBYET HyJeBas NpodUIbHAS JUCHEPCHS B
cranaapTHoM OOB (Pex. MCD-T G.652) ?

Kako#t jmmuHE BOJHBI COOTBETCTBYET HYyJeBas BOJHOBOJHAS JHWCIEPCUS B
crangaptHoM OOB (Pex. MCO-T G.652) ?

Kako#t nnmuHe BOJIHBI COOTBETCTBYET HYyJEeBas XpoOMaTH4ecKas ITUCIIEPCHS B
crangaptHoM OOB (Pek. ITU-T G.652)?

Kako#t nnmHE BOJHBI COOTBETCTBYET HYyJIEBas TMOJIAPU3AIMOHHAS MOJO0BAs
nucniepcusi B OOB?

[Touemy OB c menyneBoit cmeménnon aucnepcueit (Pexk. MCO-T G.653) mano
MPUEMIIEMBI JUISI COBMECTHOU PabOTHI C 3pOHEBBIMU YCUITUTEISIMU ?



Kakoii nivmHe BOJIHBI COOTBETCTBYET MUHMMYM AUCIEpCUH B cTaHaapTHbhix OOB
(Pex. MCOT G.652) ?

B xakom OB MeHblile 3HaYeHHE AUCTIEPCUHN: B MHOIOMOJIOBOM I'PaJUEHTHOM HITU
OJIHOMOJIOBOM CTyIeH4aToM?

UeMy paBHO TUITMYHOE 3HAYEHUE XPOMATHYECKOM Tucnepcuu B crangaptaom OOB
(Pex. ITUT G.652) B TpeTheM OKHE MTPO3PAYHOCTH?

UeMy paBHO TUITMYHOE 3HAYEHUE XPOMATHYECKOM ucniepcuu B crangaptaom OOB
(Pex. MCO-T (G.652) BO BTOPOM OKHE NMPO3paYHOCTH?

[Tepeunciure crocoObl yBenWuYeHUss CKOpOoCcTH mepeaaun uHpopmanuu B OB?
Kakoii Bug nucniepcuu npeodiagaer B cranaapTHeix OOB (Pex. MCO-T G.652)?

DoTONPUEMHHUKU:

Kak omnpenenuTs 3HaUeHHE ONTUMATBHON HArpy3Ku Aiist (hoTorpeodpasoBares?

Kak ompenensercss mnpenenbHbIE TOK KOPOTKOTO 3aMBIKaHHUS COJHEYHOTO
areMeHTa’?

Kaxkoit Tox quddy3uonHbIi wim npeidoBblil co3aaétr GoToTok?

[epeuncaure paxropsl, camxaromue KI1J[ ¢poronpeodbpazoBarers.

OnrtpoHsbI:

KakoBbl (QyHKIMOHATIBHBIE Ha3HaueHWs oOnTpoHOB? HazoBuUTE OCHOBHEIC
XapaKTePUCTUKHU U TUIIBI ONTPOHOB. UTO omnpenenser ObICTpoAeHCTBUE ONTPOHOB?

BOCII:

[Tokaxute TpeOOBaHMS, TMpENbsABISEMble K U3IydaTelsiM, COCAMHUTEIM,
ONTUYECKUM BoJIOKHaM, ¢oronpuémHukam B BOCIIL. Ilepeuucnure NPUHLIMIIBI
noctpoenus cetu cesizu BCC.

Yem ornmuarorcss TpeOOBaHUS K ONTHYECKUM BOJIOKHAM JUISI MarucTpajlbHOM,
30HO0BOH U JiokasibHOM BOCII?

Uem omiMyaroTcsi TpeOOBaHMSI K ONTHYECKUM KaOessaM JUlisi MarucTpajbHOM,
30HO0BOH U JiokasibHOM BOCII?

JIEKTPOONTHYECKHE MOLYIATOPbI:

Kak u3mensiercs npoxosiias yepes3 KpUcTasul BOJIHA MPU IPUTI0KEHUU BHEIIHETO
nosisi?

YeMm o0ycioBiIeHa Malas HHEPIIMOHHOCTD 3JIEKTPOONTHYECKOro 3 dexra?

I'ne npumenstorest adextsl [Tokkensca u Keppa?

PaccuuTaiite ObICTpOICHCTBHE HCCIIEYEMOTO JIEKTPOONTUYECKOTO MOAYIISTOPA.

AKYCTOONTHYECKHE MOJTYJIATOPBHIL:

Kakue ¢dakrops! onpenenstor 6sicTpoaeiictBue AOM?

Kaxue 3¢ (eKTsl BHI3BIBAIOT KOHEUHYIO MIUPUHY M0J0ckl 4acToT AOM? Ouenute
LIMPUHY MTOJIOCHI 4acTOT uccaenyemoro AOM.

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

TecroBble 3a1aHus 10 y4eOHOM IpOrpaMmme

B nporecce BBINOIHEHUS TECTOBBIX 3aaHUN (OPMUPYIOTCS U OLIEHUBAIOTCS BCE
tpedyembie ®I'OC u OIIOII mns wanpanenus 03.03.03 Pagmodusmka KOMIETSHIINN:
[1K-3, ITK-4.

TecToBble 3a1aHUsl COCTOUT U3 6—18 TEOpEeTUUECKUX BOIPOCOB 110 TEMATHYECKUM
paszenaM pabodei mporpaMMel yueOHOM AUCHUIUIMHBL. Bo Bcex Bompocax KaKIoro Tecta
npeJnoaraeTcs BIOOP OAHOrO U3 3-5-X BO3MOXKHBIX OTBETOB.

Cucrema OLEHOK BBIIOJIHEHNS KOHTPOJIBHOI'O TECTUPOBAHMS:

— «OTJIMYHOY» — KOJMYECTBO MPABWIBHBIX OTBETOB OT 85% 1m0 100%:;

— «XOpOIIO» — KOJIMYECTBO MPaBUIbHBIX OTBETOB OT 70% 1o 84%:;

— «YJOBJIETBOPUTEIHHO» — KOJTMYECTBO MPABUIBLHBIX OTBETOB OT 55% 110 69%.

Hwxe npuBoaaTCS MpUMeEph! TECTOBBIX 3aJJaHH /U1 pabodel IporpaMMel.



[TonHBIN KOMIUIEKT TECTOBBIX 3aJaHUM IS BCEX pa3esioB pabouyel MporpaMMbl
npuBoautcs B ®OC nucuumnunsl 51.B.J1B.01.02.03 «OnTosneKTpoHUKa.

Tect mo Teme: «CBeTOBOABLI»

1. Kakue Matepuanbl UCIONB3YIOTCA JJIsl CEPILIEBUHBI PU U3TOTOBJICHUU

KBapILEBbIX ONTUYECKUX BOJIOKOH?

a) Si02, GeO2,

6) P205, B203,

B) C12, Cr203,

r) Fe203, H20)

2. Kakue matepualibl HCIIONb3YIOTCS ISl 000JI0UYKU ITPU U3TOTOBIEHUH

ONTUYECKUX BOJIOKOH?

a) Si02, GeO2,

6) P205, B203,

B) C12, Cr203,

r) Fe203, H20

Tect no Teme: «IloTepu B cBeTOBOAAX»

1. Bo cKkoJIbKO pa3 yMEHBIIUTCS MHTEHCUBHOCTh CBETA, IpoLeAnero yepes 20 km
MM CBETOBOJIOKHA, €CJIA TTOTEPU B CBETOBOC COCTABIISAIOT 1 1b/KM?

a) 0,01 pas.

0) 10 pa3.

B) 100 pa3.

r) 1000 pas.

2. PaccuuraiiTe nmoTepu B CBETOBOJIE, €CiIH (DOTOTOK BXOAHOIO CHrHaia paBeH 10
MKA, a BeIxogHoro 10 HA ?

a) [Torepu cocrassat 0,001 nb.

0) [Torepu cocrasst 3 1b.

B) IToTepu coctasar 10 nb

r) [lotepu cocrassar 30 nb.

Tembl pedepaToB o yueOHOM mporpamme

B nporecce noarotToBku u HanucaHus pedepara y CTyJ€HTOB (GOPMUPYIOTCA U
ouenuBatotcs Bee Tpedyemble I'OC u OIIOIT ans nanpasnenus 03.03.03 Paguodusuxa
kommerennun: [1K-3, TIK-4.

OnTuyeckne yCuianTelIu

OTkpbITas onTryeckas CBs3b. [loromienue J1a3epHoOro U3ydeHust arMocQepon

JlokanbHbIE ONITUYECKUE CETU

ATTEHIOATOpBI

MeTtannndeckre 3J1eMEeHTHI B KOHCTPYKIIUSIX ONTHUYECKUX Kabemneit

Brusiane BHenmHUX GakTopoB HA MPOUYHOCTH U mapameTpbl OK

ConUTOHHBIN PEXUM MEepeadn

MarucTtpajibHbI€ CETH CBA3U

30HOBas CBS3b

BuyTtpunpon3BoacTBeHHas CBSI3b

Pa3bémbl 17151 MHOTOBOJIOKOHHBIX KaOenel. GUrypHbie COeTMHUTENH

CrtpoeHue TIaHapHbIX U ABYXCIIONHBIX CBETOBO/IOB

Ceru HOBOTrO mokoneHust (NGN)

HanpasnisieMble BOJHBI, BOJIHBI 000JI0YKU U U3Ty4aeMbl€ BOJIHBI

OnTuueckue pa3BeTBUTEIN

OnTuueckue GUIBTPHI

OnTrueckue nepexsIrovaTenu

Omnpenenenue MecTa U Xapakrepa nospexaenus BOJIC

Tumel, KOHCTPYKIIMH U XapaKTePUCTUKU BHYTPHOOBEKTOBBIX OK

Tunbl, KOHCTPYKIIUU U XapaKTEPUCTHKHU criennaibHbix OK



Tunbl, KOHCTPYKIIMU U XapaKTEePUCTUKH MOHTaxHbIX OK

TexHoIOTHM U3TOTOBJICHHS ONTHYECKHUX KaOelel CBs3H

CoenunurenbHble My(PTHI TOPOACKUX U MEXITYTOPOAHBIX JIUHUI CBSI3U

Pednexromerpudeckue m3mepenus B8 BOJIC

MeTo1p1 U3MepeHus TOTEPh B ONTHYECKUX BOJIOKHAX

OnTryeckue U30ISTOPbI

CoenunurenbHble My(PTHI TOPOACKUX U MEXIIYTOPOAHBIX IUHUI CBSI3U

Oco0eHHOCTH CBApPKU OJJHOMOJIOBBIX ONTHYECKHX BOJIOKOH

CriocoObl yBeIMYEHHS MPOMYCKHON CIIOCOOHOCTH ONTHYECKHUX BOJIOKOH

[ToTepu B COBpEMEHHBIX ONTHUYECKUX BOJIOKHAX

Onrtudeckue BOJIOKHA JUIsl IIMPOKOIOIOCHOM nepenauu G.656

Orntuueckue BoJIOKHA Jyist cetet noctyna G.657

KonTponbHbie paboThl 0 y4eOHOH porpamme

B mporiecce moAroTOBKH M BBITIOJHEHUS! KOHTPOJIBHBIX paboT GopMupyrOTCS U
onienuBarTcs Bee Tpedyembie @I'OC u OIIOIT ais manpasnenust 03.03.03 Pagnodusuka
kommerennuu: [1K-3, TIK-4.

Hwxe npuBoguTcs mpuMep KOHTPOJIBHOW paboOThl B BHJIE JIBYX BapHAHTOB
IIPAaKTHUYECKUX 3a1aHUM.

Bapwuanr 1.

BoruuciauTs pa3HOCTh YacTOT MEXAY MOJAMH TMOJYNPOBOAHUKOBOTO Ja3epa C
JUTMHOM JierupoBaHHoro cios L=0,3 MM npu mokasaresne npeaoMIeHUs] aKTUBHON CPEJIbI
n=3,8.

Onpenenuts BpeMss W JJIMHY  KOT€PEHTHOCTH  CBETa  H3IIy4aeMOro
MOJYIPOBOTHUKOBBIM J1azepoM Ha GaAlAs/GaAs, MMEOIUM IIHUPUHY CIIEKTPAIbHON
JIMHUU U3JIy4E€HHs 2 HM [IPU CpeiHed JyirHe BOJIHBI 0,82 MKM.

Bapuanr 2.

Onpenenutsd 4ncio konedarenbHbIX MOA N Ja3epa, UMEIOIIEro MHUPUHY KOHTYpa
yewnenust Af=20 I'Tu. Paccrosinue Mmexay 3epkanamu pezoHartopa jazepa L= 10 cm.

Paccunraiite MHY BOJIHBI M3JIy4YeHHs /s M-I MaTepuajga C MUPUHON
3anpeméHnou 30861 1,24 5B

4.2 DoHJ 01LIEHOYHBIX CPpEaACTB 1Jisl MPOBEACHUS l'lpOMe)KyTO‘-lHOﬁ aTTeCTallun

4.2.1 Bonpocsl, BBIHOCHMbIe HA 3a4éT MO AMCHUIIMHE «ONTOIEKTPOHHKA» ISl
HanpasJjeHus noaroropku: 03.03.03 Pagnoduzuka

B nporiecce moAroToBku M caauu sKk3aMeHa (GOPMHUPYIOTCS U OLIEHHBAIOTCS BCE
tpedyembie ®I'OC u OIIOII mns wanpanenus 03.03.03 Pagmodusmka KOMIETCHIIUN:
[1K-3, [TK-4.

1. CoBpeMeHHasi ONTO3JEKTPOHUKA. OJIEKTPOHBI U (POTOHBI KaK HOCHUTEIU
uHpopmanuu. O6IacTv MPUMEHEHHI, TPEUMYILECTBA U OCOOCHHOCTH ONTOIIEKTPOHUKH.

2. Ilpunuun  paboTbl  CBETOM3Ny4YalOUIMX  AMOAOB. IIpsiMO30HHBIE U
HEMPSIMO30HHBIE MaTEPUAJIbl AJI1 OMTOAIEKTPOHHUKH.

3. IMomynpoBogHuKOBBIE Ja3ephl. [IpunIun padotel. [IpononpHbIE B TTOTIEpEYHBIC
MOJIbl. Y CllOBHE 00pa3oBaHMs MHBEPCUM HaceslleHHOCTH. OCHOBHBIE XapaKTEPUCTUKHU I1/TI
Ja3epoB.

4. 3onHasg gauarpamma rereporepexoqoB. Ilogbop MHOIYIpPOBOIHMKOBBIX
MaTepuayioB s rerepocTpykTyp. OcoOeHHOCTH paboThl Ja3epoB Ha JIBOWHOMN
TETEPOCTPYKTYPE.

5. Ilpunmun paboTel cBeToBOJOB. OCHOBHBIE XapaKTEPUCTUKU CBETOBOJIOB.
Mexanu3sm o0pa3oBaHust MoJl. MHOIOMOJIOBBIE U OIHOMOIOBbIE CBETOBO/IbI. [IprMeHeHus
CBETOBO/IOB.



6. [Torepu B cBETOBOIAX.

7. CryneHuaTtble W TpagUeHTHBIE CBETOBOABL. MaTepuaibHas TUCIIEPCHUSL.
BuyTtpumonoBas qucnepcust. JlucnepcnoHHbIe XapaKTEePUCTHKH KBAPIIEBBIX CBETOBOJIOB.

8. Kmaccudukamus QoronprueMHUKoB. JleHCTBHE H3ITydeHHS HaA p/n MEPEexo.
BonbpramnepHas XxapakTepuCTHKa IOYITPOBOAHUKOBBIX (POTOAMOAOB. ["anbBaHNUECKHI 1
JUOTHBIA PEXKUMBI pa0boThI poToIMO A,

9. JlaBuHHBIE U PIN-()OTOAUOIBI.

10. IMpunmun paboTel GOTOIIEKTpUUECKUX mpeolOpasoBareneil. OCHOBHBIC
XapaKTepPUCTHKH KPEMHHEBBIX COJTHEYHBIX IPeoOpa3oBaTeseH.

11. AxycroonTuueckuii 3¢ pexT. AKyCTOONTHUECKUE MOTYISATOPHI, Ae(DICKTOPHI U
UX IIPUMEHEHHE.

12. Dnexrpoontuueckuii 3¢ddexr. DnekTpoonTUyeckue MOAYIATOPHl U X
pUMEHEHHE.

Kpurepun oueHuBaHus1 pe3yJbTATOB 00y4YeHUsI

OHGHKa KpnTepml OLICHUBAHUA 110 IK3aMCHY

OLICHKY «OTJMYHO)» 3acily’)KMBaeT CTYAECHT, OCBOMBLIMN 3HaHUS,
YMEHUS, KOMIICTCHIIMM M TEOPETHYECKH MaTepuan 0e3 MpoOemos;
BBIMIOJTHUBIIMK BCE 33JaHUS, MPEIyCMOTPEHHBIE y4eOHBIM IJIAHOM Ha
BBICOKOM Ka4eCTBEHHOM YPOBHE; IIPAaKTUYECKUE HaBBIKH
npo(hecCHOHANBFHOTO MPUMEHEHHUSI OCBOSHHBIX 3HAHUI CPOPMHUPOBAHBL.
OOHapy)XMBIIIEMY BCECTOPOHHEE CHCTEMAaTHYeCKOe 3HaHHE Yy4ueOHO-
MPOrpaMMHOT0 MaTepuaia, yMeHue CBOOOIHO BBIMOIHATH IPAKTHUUECKUE
3aJ1aHUsA, OCBOMBIIEMY OCHOBHYKO JIUTEpaTypy M 3HAaKOMOMY C
JOIIOJTHUTEIIBHOM  JINTEPAaTypOd, PEKOMEHJIOBAHHOM  IPOrpamMMOM.
BricTaBisiercs cTyieHTaM, yCBOMBIIMM B3aMMOCBS3b OCHOBHBIX IIOHATHN
TUCIUIUIMHBI B WX 3HAUYe€HUW Juid mnpuoOperaeMoil mpodeccun,
IPOSIBUBILIEMY TBOPYECKHE CIIOCOOHOCTH B NOHMMAHUM, H3JI0KEHUHU U
UCIOJIb30BaHUHU y4eOHO-NPOrpaMMHOI0 MaTepuasia

Beicoknii
YPOBEHB «5»
(oTMuHO)

OLIEHKY  «XOpOIO»  3aCIy)XHBAaeT CTYACHT, TMPaKTHUYECKU
Cpennuit MOJHOCTBHIO OCBOMBIINI 3HAHUS, yMEHUS, KOMIIETCHIIUU U TEOPETUYECKHH
YPOBEHB «4» Marepual, ydeOHble 3aJaHusl HE OLEHEHBl MaKCHUMAIBHBIM YHCIIOM
(xoporo) 6amutoB. OOHapyXMBLIEMY IIOJIHO€ 3HaHME Y4eOHO-IIPOrPaMMHOIO
Marepuala, YCIEUIHO BBIMOJHUBIIEMY IPEIyCMOTPEHHBIE MPOTrpaMMOn
3a]1aud, YCBOUBIIIEMY OCHOBHYIO PEKOMEHIOBaHHYIO JIUTEPATypy.

OLICHKY «Y/IOBJIETBOPUTEIIBHO» 3aCIYKUBAET CTYIECHT, YACTUYHO C
npo0enaMy OCBOMBIINM 3HaAHUS, YMEHUS, KOMIETEHIIUN U TEOPETUUECKUI
MaTepuai, 4acTb yueOHBIX 3aJaHUi 10O HE BBINOJHUI JI0 KOHIA, JTU00
IToporosslii OHU OLIEHEHBI YUCIIOM 0ajuloB OJM3KUM K MHUHUMAJIbHOMY, HEKOTOpHIE
YpOBEHB «3» IPAKTUYECKHE HaBBIKM He chopmupoBaHbl. OOHapyKUBIIEMY 3HaHUE
(YZOBIETBOPUTENl | OCHOBHOTO Y4eOHO-IIPOrpaMMHOI0 MaTepuaia B o0beMe, HE0OX0IMMOM
bHO) JUIsL JanpHeimeld ydyeObl UM mpenacTrosimeid paboTel MO Mpodeccuu,
CIPABIIOIIEMYCSI C  BBIIOJHEHUEM  33JaHMN, IPEIyCMOTPEHHBIX
MPOTPaMMOi. OOmamaromuM ~ HEOOXOIMMBIMHM — 3HAHUSIMH, HO
JOTTYCTUBIIMM HETOYHOCTH B OTBETE HA DK3aMEHE U IPU BBIIOJIHEHHUH
JK3aMEHAIIMOHHBIX 3alaHHi.

MuHUMAaNbHBIH OLIEHKY «HEY/IOBJIETBOPUTEILHO» 3aCIYyXXHMBAaeT CTYIEHT, He
YPOBEHB «2» OCBOMBIINI 3HAHUS, YMEHHS, KOMIIETCHIIUH W TEOPETHUECKII MaTepra,
(HeylOBIIETBOPHUT | ydeOHble 3aJaHMsl HE  BBIIOJIHMI, TPAKTHUYECKHE HAaBBIKU  HE
€JIbHO) c(hOpMHUPOBAHBI.




Kputepuu oneHuBaHus MO 324€TY:

TectoBble 3amanus coctouT u3 30—40 TeOpeTMYECKUX BOMPOCOB IO TEMATUYECKHM
pazzaenaM pabodeil mporpaMMbl yueOHOW MUCHUIUIMHEI 4-ro cemectpa. B 50% Bcex Bompocos
Ka)KI0ro TecTa MmpeJinoiaraeTcs BbIOOp 0JHOTO U3 2-4-X BO3MOXKHBIX 0TBETOB. B 50% Bompocax
HEO0OXOAMMO HAMKCATh MPABUIIbHBIA OTBET CAMOCTOSATEIBHO.

Cucrema OLEHOK BBIMOJTHEHUS KOHTPOJIBHOIO 3a4ETHOT'O TECTUPOBAHUSI:

— «OTJIIMYHO» — KOJIMYECTBO NMPABWIBHBIX OTBETOB OT 90% 10 100%);

— «XOpOUIO» — KOJINYECTBO PABUIIBHBIX OTBETOB OT 75% 110 90%);

— «yZIOBJIETBOPUTEIBHO» — KOJMYECTBO MPaBUIBHBIX OTBETOB OT 60% 10 75%.

— «HE yJIOBJIETBOPUTEIHHOY» — KOJIMUYECTBO NMPABUIIBHBIX OTBETOB MeHee 59%.

«3a4TeHO0» BBICTABISACTCS OOYYAIOIIMMCS TMOJYYUBIIEMY IO 3a4ETHOMY TECTy OICHKH
«OTJIMYHOY, «XOPOILIO» WM «YJOBIETBOPUTEIHHOY - TOMYCTUBLINM MOIPEUIHOCTH B OTBETE Ha
3aUeTe W TPH BBHIMOJIHCHUH MPAKTUYCCKUX 3aJaHUI BBIHOCHMBIX Ha 3a4eT, HO 00JaJaroIuM
HEOOXOJUMBIMU 3HAHUSIMU U YMEHHUSMH JUIS UX YCTPaHEHUs MPU KOPPEKTHPOBKE CO CTOPOHBI
npernoaaBaress.

«He 3auTeHo» BbICTaBIISIETCA OOy4arOUIEMyCs MOJYYUBIIEMY MO 3a4€THOMY TECTY
OIICHKY «HE YIOBIICTBOPUTEIHHO» — T.€. OOHAPYKUBIIIEMY CYIIECTBEHHBIC MPOOEIBl B 3HAHUSIX
OCHOBHOTO MPOTPaMMHOI0 MaTepuajia IO IUCHUIUIMHE, JOMYCTUBLIEMY MPUHIMIIHUAIbHBIC
OIIMOKY B BBITIOJHEHUH MPEIYCMOTPEHHBIX MPOTPaMMON MPAKTHYECKUX 3aJlaHUN (OTCYTCTBHE
3HAHUU 3HAYUTENILHON YacTH MPOrPaMMHOT0O MaTepuania; HeIIOHUMaHUE OCHOBHOTO COJIEPyKaHUS
TEOPETHUECKOT0 MaTepuasna; HEYMEHHE IPUMEHSITh TCOPETUUYECKUE 3HAHHMS TMPU PEIICHUU
MPAKTUYECKUX 3a7a4; JOMYCTUBIIEMY MPUHIUIHAIBHBIE OIIMOKH.

OneHouHble cpencTBa Ul HMHBAJIMIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYATBHBIX TICUXO()U3UIECKIX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH UHBAIMIAM U JINLIAM C OTPaHUYE€HHBIMU BO3MOKHOCTSIMH 3/J0POBbS
NPEIOCTABIISCTCS JOTIOJHUTEIHFHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA SK3aMEHE;

— [IpU NPOBEJICHUH IPOLEAYPhl OLIEHUBAHUS PE3YyIbTATOB 00YyUEHHsI HHBAJIUIOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI TIPEAYCMATPHBACTCSI UCTIOIH30BAHNE TEXHHUECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOUMOCTH JIJISl O0YJAFOIIUXCS ¢ OTPAHUICHHBIMUA BO3MOKHOCTSIMH 370POBBS
U MHBAJIUAOB TpOLEaypa OLEHMBAHUS pE3YyJIbTaTOB OOyYeHHs IO JAMCLUUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ITAITOB.

ITponienypa ornieHMBaHUs Pe3yIbTaTOB OO0Y4YeHMs MHBAJIUAOB M JIUI[ C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMH  3JIOPOBBSI IO JUCHUIUIMHE (MOJIYJIIO) MpeIycMaTpuBaeT IPeI0CTaBICHUE
uHpopmanuu B (opMax, aZaNTUPOBAHHBIX K OrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUSATHS
uH(popMauu:

JUist T ¢ HapyIIEHUSIMH 3pEHMSL:

— B ieyaTHOU (popme yBeTMUEHHBIM HIPUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIeHUsIMU CITyXa:

— B I1e4aTHOM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIIEHUsIMU OTIOPHO-/IBUTATEJILHOTO anmapara:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBHCHMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.



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, JI. JI. Andpumona. Hanoctpykrypst AV 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 TpodeccHOHATbHBIE 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. DnektponHHbli apxuB gokymeHToB Kyol'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 BO3MOXKHBIX K IPUMEHEHUIO Ha HA4aJI0 COOTBETCTBYIOIIETO CEMECTPA.

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

Ha camocrostensHyio paboTy cTyneHToB, corjacHo TpeboBanusim PI'OC BO mno
Hanpasienuto 03.03.03 Paguodusuka, orBomutcs okono 41,7 % BpemeHn otT oOmen
Tpynoemkoctd qucuuiuinHbl (108 gac.). ConpoBoXKaAEHNE CaMOCTOATENBHON PabOThI CTY/ICHTOB
MOYET OBITh OPTaHU30BaHO B CIEAYIOMIUX (OpMaXx:

— COCTaBJICHUEM MWHJMBUYaJbHBIX IJJAHOB CAMOCTOSITENILHOM pabOThl KaXXJIOro W3
CTY/ZICHTOB C YKa3aHMEM TE€MbI U BUIOB 3aHATHHA, OPM U CPOKOB IIPEJICTABICHHS PE3yIbTATOB;

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

Kpurepuii onieHkr 3¢(HEeKTUBHOCTH CaMOCTOSTEIILHOM padOTHI CTYJEHTOB (POPMHUPYETCS B
X0J1€ IPOMEKYTOUYHOTO KOHTPOJIS IPOLIECCA BBIITOJIHEHNUS 3aJaHUI U OCYILLECTBIISIETCA 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 IIPU IPOBEJCHUH ONIEPATUBHOI'O KOHTPOJIS MOTYT 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 BBITOJIHEHHS MUCbMEHHBIX KOHTPOJIBHBIX padoT.

ConpoBoXJeHHE CaMOCTOSATENIBHOW pPabOThl CTYIEHTOB TaKKe€ OpPraHU30BaHO B
CIenyroImux popmax:

— BBIIIOJIHEHHE CEMECTPOBON KOHTPOJIbHOM padOThI 110 MHUBHIyalbHBIM BApHAHTaM;

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

3HaHUH, NOJy4aeMbIX [0 CpEICTBAM H3YyYEHHs PEKOMEHAYeMOH JuTeparypbl U
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. MarepuajibHO-TEXHHYECKOe o0ecneyeHne 1o JUCHUIINHE (MOAYJII0)

HanmeHoBaHUe criennagbHBIX OcCHaNICHHOCTD CrIelUaIbHBIX [NepeyeHb TUIIEH3HOHHOTO
HOMEIICHU HOMEIICHHUH POrPaMMHOT0 00ecTieYeH s
YueOHbIe ayIUTOPHA it | MeOenb: yaeOHas meOeIs OnepanmioHHass  cHcTeMa MS
NPOBENICHUsI 3aHATHH JIeKIMOHHOrO | TexHuueckue cpencrsa ooyuenus: | Windows,
THIA 9KpaH, MPOEKTOP, KOMIBIOTEP HHTerpupoBaHHOE otucHoe

npunoxenne MS Office
IIporpammHoOe obecriedueHue it
OopraHu3anuunu YIpaBjiasa€MOoro
KOJUIEKTUBHOTO ¥ 0€30IacHOro
jpocryna B IHTepHeT.

Y4ueOHble ayIUTOpHUN g | Mebenb: yueOHas mebelb OnepanuoHHas  cHcTeMa MS

POBCACHMUSI, TPYIIIOBBIX u | Texaudeckue cpeacTra 00y4eHus: Windows,

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

TEKYIIEro KOHTPOJIS npunoxenne MS Office
[Mporpammuoe oOecrieuenne Juis
OpraHu3aIyu YIPaBIIEMOTro

KOJIJICKTHBHOI'O u 0e30I1aCHOr0
A0CTyIla B I/IHTepHCT.

Jlaboparopus — 325C Meb6enb: yueOHast MeOenb OnepanuonHas  cucTeMa MS
Texuuueckue cpeactsa ooyuenus: | Windows,
9KpaH, IPOEKTOP, KOMIBIOTEP, WurerpupoBanHoe oducuoe
JIaboparopHoe 000pyI0BaHHE npunoxenne MS Office
[Iporpammuoe oOecrieueHne Juis
OpraHM3aIiu YIPaBJsSIEeMOTO

KOJUIEKTUBHOTO ¥ 0€30I1aCHOTO
nocryna B IHTepHET.




Jns  caMmocTosTenbHOW — pabOThl  OOydYarOUIMXCS  IPEAYCMOTPEHBl  MOMELICHUH,
YKOMIUIEKTOBAaHHBIE CHEIMATH3UPOBAHHON MeOebio, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOM €
BO3MOYKHOCTBIO MOJKIIOYEHUS K ceTu «VHTepHEeT» U oOecrneyeHueM JOCTyIa B 3JIEKTPOHHYIO
MH()OPMAIMOHHO-00Pa30BaATENbHYIO CPEY YHUBEPCUTETA.

HaunmeHoBaHHEe TOMEIIEHUH 19 OcCHaIEeHHOCTh IOMEIIEHUH IS CAMOCTOSTEITFHOM paboThI
CaMOCTOSATENTFHON pabOTHI oOyJaromuxcs
00yJarIuXxCst

[MomemieHne as caMocTosATENbHON | Mebenns: yaeOHas Mebenb
paboTh1 o0ydaromuxcs (AuTanpHBIH | KOMIDIEKT cennanu3upoBaHHONW MeOenr: KOMITBIOTEPHBIC CTOJIBI

3an HayuHoti OnOIHOTEKN) ObopynoBaHne: KOMMBIOTEpHAas TEXHWKA C TOAKIIOYCHHEM K
HH(OPMAIMOHHO-KOMMYHUKAMOHHOHN ceTH «VIHTepHeT» U IOCTYIIOM B
JNIEKTPOHHYIO UH(POPMALMOHHO-00Pa30BaTEIbHYIO cpeny

00pa3oBaTeNbHOM OpraHM3alM, BeO-KaMepbl, KOMMYHHKAIMOHHOE
00opyoBaHKe, 0OECIIeUnBarOIIee JOCTYI K CETH MHTEPHET (IIPOBOIHOE
COeIMHCHHUE 1 OecnpoBoIHOE coenuHeHne 1o Texuoaorun Wi-Fi)
[Momemenune it camocTosiTeNnbHOW | Mebenb: yueOHas meberb

pabotsl oOyuaronuxcs (ayn.207) KomruiekT criennanu3npoBaHHON MeOei: KOMITBIOTEPHBIE CTOJIBI
O0opynoBaHue: KOMIbIOTEPHAs TEXHHUKA (Ha OCHOBE TOHKHX KIIUCHTOB) C
MONKIIOYCHHEM K MH()OPMAIMOHHO-KOMMYHHKAIIHOHHOW  CETH
«lHTEpHET» W  OCTYIIOM B  3JCKTPOHHYIO  HWH(POPMAIMOHHO-
00pa3oBaTEIHHYIO cpemy o0pa3oBaTenpHON OpTaHU3AINH,
KOMMYHHUKAIIMOHHOE 00OpyZOBaHME, OOeCIeunBaromee AOCTYI K CETH
HHTCPHET.




