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ABSTRACT

Bachelor’s degree in 11.03.04 Electronics and Nanoelectronics

Course title: Components of optical communication systems

Variable part of Block, 4 credits

Instructor: O.T. Kamenev, doctor of physical and mathematical sciences,
Professor of the General and experimental physics department, School of Natural
Sciences of Far Eastern Federal University.

Learning outcomes:

SPC-3 readiness to analyze and systematize research results, to present
materials in the form of scientific reports, publications, presentations;

SPC-9 ability to perform works on technological preparation of production of
materials and products of electronic equipment.

Course description: the study of the most important physical processes,
phenomena and laws that determine the operation of fiber-optic communication
lines, their basic elements, basic parameters and characteristics, applications, the
formation of skills of basic calculation of the basic parameters of fiber-optic
communication lines.

Main course literature:

1. Semenov A.B. Fiber-optic subsystems of modern SCS. — M. : Publishing
house «kDMK Press», 2009. — 632 p.
http://e.lanbook.com/books/element.php?pll_id=1144

2. Sklyarov O.K. Fiber optic networks and communication systems. — SPb. :
Lan, 2010. — 266 p.

Form of final knowledge control: exam.


http://e.lanbook.com/books/element.php?pl1_id=1144

AHHOTAIMS TUCHUTLTHHBI
«KOMMOHEHTHI CHCTEM ONTHYECKOH CBSII3N»

PabGouast mporpamma y4eOHOW aucHUIUIMHBI «KOMMIOHEHTHI cHCTEM
ONTUYECKON CBSI3M» pa3paboTaHa JUIsl CTYJIEHTOB 4 Kypca IO HAampaBlICHUIO
11.03.04 «DOneKkTpoHHKAa ¥ HAHOZJIEKTPOHUKA» B COOTBETCTBUH C TPEOOBAHHSIMHU
o0pa3oBaTeIsLHOTO CTaHAapTa BEICIIETo oOpazoBanus J[BOY.

Hucrumnaa «KOMIIOHEHTBI CHUCTEM ONTHUYECKOM CBSI3U» BXOJIUT B
JTUCIUIUIMHBI TT0 BBIOOPY BapHATHUBHON YacTH 00pa30BaTEIbHON MPOTPaMMBbI.

OOmiasi TpyJOEMKOCTh OCBOCHMS JUCLMIUIMHBI COCTaBisieT 4 3ayeTHbIE
enuHuIpl, 144 yaca. Y4eOHBIM IJIAHOM IIPETYCMOTPEHBI JICKIIMOHHBIE 3aHITHS (22
yaca), npaktudeckue 3anatus (44 daca), camocTosTeNnbHas padora cryaeHra (78
yacoB, B TOM 4ucie 54 wyaca g TMOATOTOBKA K dK3aMeHy). JlucuuruivHa
peanusyetcs Ha 4 Kypce B 8 cemecTpe.

Henab: wu3yyeHue BaXHEHIIMX (PU3MYECKUX MPOLECCOB, SBICHUU U
3aKOHOMEPHOCTEN, ONPENEISAIONMX pad0Ty BOJIOKOHHO-ONTUYECKUX JIMHUN CBSI3H,
UX OCHOBHBIC JJIEMEHTBI, OCHOBHBIC IMapaMeTphl U XapaKTEPUCTHKH, O00JIACTH
npuMeHeHus:, (HOPMUPOBAHHE HABBIKOB JJIEMEHTApPHOTO pacyeTa OCHOBHBIX
napaMeTpOB BOJIOKOHHO-ONTHYECKOH JIMHUU CBSI3H.

3axayu:

— (opmupoBaHUE y CTYIEHTOB 3HAHUNA 00 OCHOBHBIX (DU3MUECKUX SBICHUSIX
U 3aKOHOMEPHOCTAX, ONpPEIESAIONIMX paboTy BOJOKOHHO-ONTHYECKUX JIMHUNA
CBSI3H;

— (opmupoBaHMe y  CTYyIEHTOB  HAaBBIKOB  TIOCTPOEHHUS  (PU3UKO-
MaTeMaTHYECKUX MOJeseld mpuOopoB, CXeM, YCTPOHCTB U YCTAaHOBOK BOJIOKOHHO-
ONITHYCCKUX JTUHUH CBSI3H,

— ¢dopMupoBaHHE Y CTYJIGHTOB 3HaHMUM 00 OCHOBHBIX  METOJAX
HKCIIEPUMEHTAJIBHOTO HCCIEIOBaHMs MapaMeTpoB MPUOOpPOB, CXEM, YCTPOICTB U

YCTaHOBOK BOJIOKOHHO-OIITHUYCCKUX JIMHUM CBsI3H,



— (opMupOBaHUE Y CTYICHTOB HABBIKOB AKCIIEPUMEHTATHLHOTO HCCIICIOBAHUS
napaMeTpoB IMPHUOOPOB, CXEM, YCTPOMCTB M YCTAaHOBOK BOJOKOHHO-ONTHYECKHX
JIMHUM CBS3H,

— ¢dopMupoOBaHUE y CTYJCHTOB 3HAHUI O METOJaX aHaJIM3a U CUCTeMaTU3aI[uu
pe3yJIbTaTOB MCCIIEAOBAaHUMN IMapaMeTPOB MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK
BOJIOKOHHO-OIITHYECKMX JIUHUM CBSI3U,

— ¢opMUpOBaHHE Yy CTYJCHTOB HAaBBIKOB aHajuW3a M CHCTEMaTHU3aIluu
pe3yJIbTaTOB MCCIEAOBAaHUMN IMapaMeTPOB MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK
BOJIOKOHHO-OIITHYECKMX JIUHUM CBS3H,

— ¢dopMuUpOBaHUE y CTYJCHTOB 3HAHUI 0 METOAaX pacyeTa v MPOCKTUPOBAHUS
PpUOOPOB, CXEM, YCTPOMCTB U YCTAaHOBOK BOJIOKOHHO-ONITHYECKUX JIMHUM CBS3H;

— ¢opMUpPOBaHHE Yy CTYJCHTOB HAaBBIKOB pacueTa M MNPOSKTUPOBAHUS
puOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK BOJIOKOHHO-ONITUYECKUX JIMHUM CBS3H;

— ¢dopMUpOBaHUE Yy CTYJACHTOB 3HAHUU O METOJIaX HaJaJIKH, U JUATHOCTUKHU
IPUOOPOB, CXEM, YCTPOMCTB U YCTAaHOBOK BOJIOKOHHO-ONITHYECKUX JIMHUM CBS3H;

— ¢dopMUpOBaHUE Y CTYJCHTOB HABBIKOB HAIAJIKH, U TUATHOCTUKH ITPUOOPOB,
CXEM, YCTPOMCTB U YCTAHOBOK BOJIOKOHHO-ONITUYECKUX JINHUU CBSI3H;

— ¢dopMUpOBaHUE y CTYJIEHTOB 3HAHUUA O METOAAaX MOHTa)ka, UCIBITAHUM U
cIa4v B JKCIUIyaTaldio MPUOOPOB, CXEM, YCTPOWCTB M YCTAaHOBOK BOJIOKOHHO-
OINTUYECKUX JINHUM CBS3H,

— ¢dopMUpOBaHUE Yy CTYJICHTOB HABBIKOB MOHTaXka, MCIBITAHUM U Cllauyd B
AKCIUTYaTaIlHMIO IPHOOPOB, CXEM, YCTPONCTB U YCTAaHOBOK BOJIOKOHHO-ONMTHYECKHUX
JIMHUM CBSI3H;

— ¢dopMupoBaHHE Yy CTYJACHTOB 3HAaHUW O METOJMKAX CEPBUCHOTO
oOcCy>KUBaHUS MPUOOPOB, CXEM, YCTPOUCTB U YCTAHOBOK BOJIOKOHHO-ONITUYECKHUX
JIMHUU CBSI3H;

— ¢opMUpPOBAHHE Y CTYJIEHTOB HAaBBIKOB CEPBHCHOTO OOCITyKHBaHUS

pudOPOB, CXEM, YCTPOMCTB U YCTAHOBOK BOJIOKOHHO-ONITUYECKUX JIMHUN CBSI3U.



JI1st yCIemHOro M3y4eHusl TUCUMILUIMHEBI «KOMIIOHEHTBI CUCTEM ONTHUYECKOU
CB3W» y OOydarluxcs JOJDKHBI OBITh  COPMHUPOBAHBI  CIEAYIOLIUE
IIPEABAPUTEIIbHBIC KOMIIETEHIINHN

— CIIOCOOHOCTh MPEACTABIATH AJEKBATHYIO COBPEMEHHOMY YPOBHIO 3HaHUU
HAay4YHYI0 KapTUHY MHpa Ha OCHOBE 3HAaHHsS OCHOBHBIX ITOJIOKEHUM, 3aKOHOB U
METOJIOB €CTeCTBEHHBIX Hayk u MaTemaTHku (OITK-1);

— CIIOCOOHOCTH  BBISIBIISITH  €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM,
BO3HUKAIOIIMX B XOA€ MNPOPECCHOHAIBHON AESTENbHOCTH, NMPUBIEKATh ISl MX
peleHus COOTBETCTBYIONIMI (hn3nKo-MaremaTrdeckuii ammapar (OI1K-2);

B pesynbTare nzydeHus JaHHON JUCIUILIMHBL y 00ydaromuxcst GOpMHUPYIOTCS

cieayrIme mpodeccuoHalbHbIe KOMIIECTEHIIUH.

Konx n popmympoBka Jtansbl GopMHUPOBAHUA KOMIIETEHINH
KOMIIeTEeHIIHH

OCHOBHBIC METOJBI aHa/IM3a U CUCTEMAaTHU3alluu
3Haer PE3YyJIbTAaTOB I/ICCJ'IeI[OBaHI/Iﬁ B o0J1acTu

IIK-3, roroBHOCTH OIITHYECKOH CBSI3U

aHaJIM3UPOBATh U
CHUCTEMATHU3UPOBATh
pE3yJIbTaThl UCCIIEI0BAaHUM, | YMeeT
MIPE/ICTaBIATh MaTepHAaIbI
B BH/JIE HAYYHBIX OTYETOB,
nyOIuKanui, npe3eHTanui

MPEJICTABIISATH MATEPHUAIIBI B BUIE HAYUHBIX
OTYETOB, MyOIMKAIUH, IPE3EHTAINI B 00J1acTH
OIITUYECKOU CBA3U

HaBbikamu aHanmsa v cUCTeMAaTHU3AINH
Brnaneer | pe3ynbTaToB HcceI0BaHUN KOMIIOHEHTOB CUCTEM
ONTUYECKOU CBSI3U

METOJIMKHU TEXHOJOTHYECKOM IMOATOTOBKHU

TK-9, ciocobHOCTS 3Haer MPOU3BOACTBA KOMIIOHEHTOB CHCTEM ONTHYECKOM
BBIMIOJIHATH PAaOOTHI 110 CBS3H
TEXHOJIOTHYECKON

OCYHICCTBJIATH NOATOTOBKY IMPOU3BOJACTBA

MMOATOTOBKE IMTPOU3BOJACTBA Ymeer o
KOMIIOHCHTOB CUCTEM OINITHUYCCKOU CBA3U

MaTepUaloB U U3ACIIAN
SIIEKTPOHHOM TEXHHUKH Braneer HaBBIKAMH IOJATOTOBKHU IIPOU3BOJCTBA
KOMIIOHEHTOB CHCTEM ONTUYECKOH CBSA3HU

I[J'ISI (bOpMI/IpOBaHI/IH BBIIICYKA3aHHBIX KOMl'IeTeHLII/Iﬁ B paMKax AWCHUILIMHBI
«KOMITOHEHTBI CHCTEM ONTHYECKOM CBS3M» IMPUMCHAIOTCA CICAYIOMKUE MCTO/bL

AKTUBHOTO/ HHTEPAKTHUBHOTO OOYYEHHSI: MO3TOBOU MITYPM, JUCKYCCHSI.

|. CTPYKTYPA U COJEP)KAHUE TEOPETUUYECKOM YACTHU KYPCA



Jlekuuu (22 4gac.)
Pazpgea 1. IlpyHUUIbI IOCTPOCHHUS BOJIOKOHHO-ONITHYECKUX CUCTEM
nepeaauu uugopmanmu (2 yac.).
Tema 1. IpuHUMIIBI IOCTPOEHUS BOJIOKOHHO-ONTHYECKHUX CHCTEM
nepenaun unpopmanuu (BOCIIN) (2 uac.).
OO6uue TpUHIKUITBI TOCTPOCHUST BOJJOKOHHO-ONTUYECKOW JTMHUHU Nepe/laun

unpopmaruu. Komnonents: BOCIIN.

Pa3nea I1. Perpancasitopsl (2 yac.).

Tema 2. IloTepu ’Hepruu B BOJIOKOHHBIX CBETOBOJAaX. JHEPreTHYECKHUI
NOTeHMAaJ ucToYHMKA. PeTpancasTopsl (2 yac).
OuU3NYECKNEe NPUYUHBI BO3HUKHOBEHHS IIOTEPh MOIIHOCTA B BOJOKOHHOM
ceeroBojie. OkHa mpo3payHocTH. Pacder moTepb. DHEPreTHUECKHl MOTEHUIHAI
ucrounnka wuznydeHusa. Pacduer mmmael BOJIC mo mortepsim. Perpancisitopsi.

[ToBTOpuTenu. ONTHYECKUE yCUIIUTENH.

Paznen Ill. lucnepcru B BOJIOKOHHO-ONTUYECKUX JIMHUSIX Nepeaaun
nHopmanuu (2 yac.).

Tema 3. /Iucnepcuu B BOJIOKOHHO-ONTHYECKUX JUHHUSIX Nepeaadyu
nHdopmanuu (2 yac.).
MexmomnoBas nucrnepcusi B MHOTOMO10BbIX BC. du3nueckre npeanochbuiKu
BO3HUKHOBEHUS JUCIIEPCUU B OJJHOMOJIOBBIX BOJIOKOHHBIX CBETOBOIaX.
Marepuansnas qucnepcusi. BonHoBogHas nucnepensi. MeTo bl CHUKEHUS

JUCTIEPCHUU.

Pa3znen IV. Tunbl BOJIOKOHHBIX CBETOBO/IOB (2 4ac.).

Tema 4. Tunbl BOJTOKOHHBIX CBeTOBOA0B. OCHOBHbIE XapAKTEPUCTHKH

BC (2 uac.).

CrannapTsl B BoJokoHHOU onTuke. Kinaccuduxamus BC. OqaomooBbIe

CBETOBOJbI. MHOTOMOJOBBIE CBETOBO/IbI. XaPAKTEPUCTUKU OJJHOMOJOBBIX U



MHOroMo10BbIX BC. CBETOBO/IbI CO CMEIIEHHOW HYJIEBOU aucnepcueid. OCHOBHbBIE

TCHACHIINU I[&JII)HGﬁHIGFO Pa3BUTHA BOJIOKOHHOM ONTHKHU.

Pazgen V. OnTuyeckue kabdeau. (2 yac.)

Tema 5. Knaccupuxkanusa ontuyeckux kadesei. [lpokiaaka onTuyeckux
kabeJseii (2 gac.).
Bunel ontrueckux kabdeneil. O0uiee ycTpoiCcTBO ONTHUECKOT0 Kadens. OCHOBHbIE
XapaKTePUCTHKHU ONTUYECKUX Kabenei. OcoOeHHOCTH KOHCTPYKIIMU Kabenen
pasnuuHoro HazHaueHusa. OcobeHHocTH npuMeHeHus. CriocoObl TPOKIAAKU

ONTHYECKUX KaOeJIei.

Pa3pgea VI. [IaccuBHBbIC KOMIIOHEHTHI ONITUYECKUX CUCTEM Iepeaadu
nHdopmanuu (4 yac.)

Tema 6. CoennHeHUEe BOJIOKOHHBIX CBETOBO/IOB (2 4yac.).
Ontuueckue pazbemsl. [lotepu npu coeauHeHnn. CBapka BOJIOKOHHBIX
CBETOBOJIOB. JIpyrue crnocoosl Hepa3pbiBHOTO coearHeHus BC.

Tema 7. [IaccuBHble KoOMIoHeHTHI BOJIC (2 uac.).
Onrtrnueckue pa3BeTBUTENN. ONTUYECKUE U30IATOPHL. Y CTPOMCTBO ONEPATUBHOTO

oKkOHLeBaHUs. COETMHUTENBHBIE IIIHYPHI.

Paznen VII. AKTHBHBIE KOMIIOHEHTHI ONITHYECKUX CHUCTEM Iepeaayun
nndopmanuu (BOJIC) (2 yac.).

Tema 8. OcHoBHbIe akTHBHBIe KOMIIOHeHTHI BOJIC. (2 yac.).
[Tepenatomue u npuemusie Moy BOJIC. Perpancnsatopsl. OnTuueckue

ycunuTenu. MyJIbTUILIIEKCOPBI.

Pazngen VIII. Cucrembt WDM u DWDM. (2 uac.).
Tema 9. Cucrembt WDM u DWDM (2 gac.).



O6HII/I€ IMPUHOMUIIBI CIICKTPAJIbHOTO pasaCcICHUA I/IH(I)OpMaHI/IOHHBIX KaHaJIOB.

TpeboBanus k anmnaparype. Cuctemst WDM. Cucremsr DWDM.

Pa3neua | X. CoBpeMeHHBbIE METOABI CTPOUTEIBCTBA U IKCILIyaTALMHU
BOJIOKOHHO-ONTHYECKUX JIMHUIA CBsI3M (4 yac.)

Tema 10. MeToabl kouTpoas kadectsa BOJIC (2 yac.).
CranpaptHele MeTtonuku usMmepeHus napametpoB BOJIC. M3mepenue mnotepn
MOIIHOCTU. OnTHueckas peQpaeKTOMETPHSL.

Tema 11. Ikcnuyarauus BOJIC (2 gac.).
TpeboBanusi, npenwsasisemsle k annaparype BOJIC. OcHoBHBIE ATarbl

TexHru4eckou skcmnyaranuu BOJIC.

1. CTPYKTYPA U COJAEP)KAHUE NPAKTUYECKOM YACTH
KYPCA
JlaGopaTopHublie pa6oThl (44 vac.)

JlabopaTtopnasi pa6ora Ne 1. [IpuHUMIIBI IOCTPOEHUS BOJIOKOHHO-
onTHYecKux cucreM nepeaauu nnpopmamun (BOCIIN) (2 gac.).
OO011e MPUHITUIIBI TOCTPOCHUS BOJIOKOHHO-ONITUYECKOMN JIMHUH TTepeaun

uHpopmanuu. Komnonents: BOCIIN.

JlabopaTtopHnasi padora Ne 2. [lorepu 3Hepruu B BOJIOKOHHBIX CBETOBO/IAX.
DHepreTuyecKuii MOTEeHUAJI HcToYHNKA. PeTpaHciasitopsl (4 yac).
OuU3NYECKNe NPUYUHBI BO3HMKHOBEHHS TOTEPh MOIIHOCTA B BOJIOKOHHOM
ceeToBoZie. OkHaA mpo3payHOCTU. PacdeT morepb. DHEPreTHUYEeCKUl MOTEeHIMAN
ucroyHuka wusnydeHus. Pacuer mmmael BOJIC mo motepsiM. PeTpaHchsiTOpsl.
[ToBTopuTenu. ONTUYECKUE YCUIIUTENH.

JlaGopaTopHasi padora Ne 3. Jlucnepcuu B BOJIOKOHHO-ONTHYECKUX
JMHHAX Nepenayn uHopmamum (4 gac.).

MexmonoBas nucrniepcusi B MHOToMo10BbIX BC. @usnueckre npeanochuiku

BO3HUKHOBCHHUA JUCIICPCHUH B OJHOMOJOBBIX BOJIOKOHHBIX CBCTOBO/AAX.



MaTepI/IaHBHaﬂ AUCIICPCHs. BOJ'IHOBO,Z[H&H AUCIICPCHs. MeTOI[BI CHMXXCHUA

JUCTIEPCUMU.
JlaGopaTopnas padora Ne 4. OnTuueckue kadenu (4 yac.).

Cranmaptsl B BoJlokoHHOU onTtuke. Knaccudukamus BC. OnHoMo10BbIC
CBETOBO/IbI. MHOTOMOJIOBBIE CBETOBO/IbI. XapaKTEPUCTUKN OJHOMOJIOBBIX U
MHOromo10BbIXx BC. CBETOBO/IBI CO CMEIIEHHOM HYJIeBOU nucniepcueii. OCHOBHBIE
TEHJICHIIUU JaJIbHEUIIIEro pa3BUTHS BOJIOKOHHOM ONTUKHU. BUIBI ONTHYECKUX
kabeneii. Ob1iee ycTpoHCTBO ONTHYECKOTro Kabens. OCHOBHBIE XapaKTEPUCTUKH
ontuyeckux kadeneit. OCOOEHHOCTH KOHCTPYKIIMH KaOesel pa3IuyHoro
HazHaueHus. OcobeHHocTu npuMeHeHus. CrocoObl MPOKIAIKH ONITUYECKUX

Ka0eJen.

JlaGopaTopHasi padora Ne 5. CoenuHeHne BOJIOKOHHBIX CBETOBOI0B (4
qac.).

Ontnueckue pazbemsl. [lotepu npu coenuaeHnn. CBapka BOJIOKOHHBIX
CBETOBOJIOB. Jlpyrue cocoosl Hepa3pbsiBHOTO coeanHeHust BC.

JlabopaTtopnasi padora Ne 6. [TaccuBHbie komnoHeHnTsl BOJIC (8 yac.).
Ontuueckue pa3BeTBUTeNd. ONTUYECKUE U3OJISITOPHI. Y CTPOMCTBO ONEPATUBHOTO
okoHIeBaHUsl. COeTMHUTEIbHBIE IITHYPHI.

JlaGopaTopHasi padora Ne /. OcHOBHbIE AaAKTUBHbI€ KOMIIOHEHTBI
BOJIC. (4 uac.).

[Tepenatomme u npuemusie Moaynu BOJIC. Perpancnsatopsl. OnTrueckue
ycuiauTenu. MyJbTUILIEKCOPBI.

JlaGopaTopnas padora Ne 8. Cucrembl WDM u DWDM (4 uyac.).
OO011Me TPUHIUITBI CIIEKTPAIHHOTO pa3/ieieHus UHPOPMAIMOHHBIX KaHAJIOB.
TpeboBanus k anmaparype. Cuctembst WDM. Cucremsr DWDM.

JlabGopaTopHnasi padora Ne 9. Meroasl koutpoJs kayectsa BOJIC (4
yac.).

Cranpaptable mMeTtoauku uzMmepenusi mapametpoB BOJIC. UM3mepenue mnortepb

MOIIHOCTU. OnTHueckas pedaeKTOMETpHs.



JlabGopaTophnasi padora Ne 10. Oxenanyarauust BOJIC (4 yac.).
TpebGoBanus, npeabspisiembie k annaparype BOJIC. OcHoBHBIE 3Taribl

TexHuueckoil sxcrryatanuu BOJIC.

I11. YYEBHO-METOAMYECKOE OBECIIEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI

Y4e0HO-MEeTOIUYECKOE oOecrieueHue CaMOCTOSTEJIbHON paboThI
oOyyaromuxcs Mo JucUUIUIMHE «KOMIOHEHThI CUCTEM ONTHYECKOM CBS3M»
npencranieHo B [lpunoxxenun 1 u Bkitoyaer B cedst:

TUTaH-Tpa(UK BHIMOJIHEHUS CAMOCTOSITEIFHOM paOOTHI MO AUCUHUILIMHE, B TOM
YHCJie IPUMEPHbIE HOPMBI BPEMEHH HA BBITIOJHEHHE 110 KaXXI0MY 33JJaHUIO;

XapaKTepUCTHKA 3aJaHUM JUI1 CaMOCTOSATENIbHOW pPaboThl O0Oy4aromMXCs U
METOUYECKIE PEKOMEH/IAINHU IO UX BBITTOJIHEHUIO;

TpeOOBaHUSI K  MpPEACTaBICHUI0O U OQOPMIICHMIO  PE3yJIbTAaTOB
CaMOCTOATENbHON padOThI;

KPUTCPHUH OLOCHKH BBLIIIOJTHCHUSA CaMOCTOSITEJIbHOM pa6OTI>I.

IV. KOHTPOJIb JOCTUXXEHUS LIEJENA KYPCA

Ne Kontpommpyemsie Koppr 1 aramnst OneHouHbIE CpeCTBA
n/n paszensl / TeMbl dbopmupoBaHus TEKYIIUN IIPOMEXKYTOYHAs
JUCIUTLTAHBI KOMIIETSHIIUIA KOHTPOJIb aTTecTanus
1 | Ilpunnunst noctpoenus | [1K-3 3HaeT CoOGecenoBanue Bompocer
BOJIOKOHHO-ONTHYECKUX (YO-1) 1-2
CUCTEM Iepeiauu yYMeEET, Tecr (TTP-1)
uH(pOopMaIun BIIa/ICET
3HaAET Co0OecenoBanue Bomnpoc
2 | Perpancnaropsl ITK=3, (VO-1) 3
I1K-9 YMEET, KontponbHas
BIIa/ICET pabora (TTP-2)
Tlucriepcuu B 3HaEeT Co0OecenoBanue Bomnpocsr
3 BOJIOKOHHO-ONTUYICCKUX | 1.3 (YO-1) 4-5
JUHUSX TIepeIavan yMeeT, KouTponbHas

HHpOpMALUH BIIa/IeET pabora (TTP-2)




3HAeT CobecemoBanue Bormpoc
4 Tune! BOTOKOHHBIX TIK-3, (YO-1) 6
CBETOBOJIOB T1K-9 YMEET, KonTponbhas
BIIAJICCT pa6ora (T1P-2)
3HaAeT Co0OecenoBanue Bonpoc
NTUYECKUE Kabean TK-9 yeeT, Tecr (IIP-1)
BJIAJIEET
3HaAeT Co0OecenoBanue Bomnpoc
ITaccuBHBIE KOMITOHSHTHI MK-3, (VO-1) 8
6 | omTHYECKHX CUCTEM
IK-9 YMEET, Kontponbnas
nepeaayn nHGopMaIuu
BIIAJICCT pa6ora (T1P-2)
AKTHBHEIE KOMIOHEHTEI 3HAeT CobecenoBanue Bomnpoc
7 | ONITHHECKHX cHCTEM [1K-3, (YO-1) 9
nepenaun napopmammu | [1K-9 yMeerT, Tect (ITP-1)
(BOJIC) BJIAJIEET
3HAeT CobecenoBanue Bomnpoc
5 Cucremsl WDM u I1K-3, (YO-1) 10
DWDM I1K-9 yMeEET, Tect (ITP-1)
BJIAJIEET
3HAeT CobecenmoBanue Bompocsr
(YO-1) 11-12
CoBpeMEHHBIC METO/IbI
CTPOUTENHCTBA U
9 JKCIUTyaTaluu T1IK-3 yMmeer, Tecr (ITP-1)
BOJIOKOHHO-OIITUYECKHUX BJIaIeCT
JIMHUH CBSI3U

TunoBbie KOHTPOJIBHBIE 3aJaHUSI, METOJIMYECKUE MATEPHUAITbI, OIPEACIISIONINE
MpOIIeAYPHI OLICHUBAHUS 3HAHUHM, YMEHHUM U HABBIKOB U (UJIN) OTIBITA ACSITEILHOCTH,
a Tak)Ke KpUTEPUU U TIOKa3aTesid, HEOOXOAMMBIC ISl OIICHKW 3HAHUM, YMEHH,
HABBIKOB M XapaKTEPU3YIOIIUE ATarbl (POPMUPOBAHUS KOMIETEHIIMN B MpOIECcce
OCBOCHHMSI 00pa30BaTEIHLHON MPOTPAMMBI, peICTaBIeHBI B [Ipunoxkennn 2.

V. CIIMCOK YYEBHOM JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINUYECKOE OBECIIEYEHHUE JUCHUIIVINHBI

OcHoBHas JMuTEpaTrypa



1. Iudpo-yacToTHBIE U BpEeMI-UMIYJIbCHBIE TTpeoOpa3oBaTenu UHGOpMaIUU

[ DNEKTPOHHBI pecypc] / JL E. [[TaxmeiicTep.

http://lib.dvfu.ru:8080/lib/item?id=chamo:403127 &theme=FEFU

2. CemenoB, A.b. BoiokonHo-onTudeckue moacucteMbl coBpemeHHbIX CKC
[DnexTpoHHBI pecypc] : . — DnekTpoH. nan. — M. : JIMK IIpecc, 2009. — 632 c. —
Pexxum moctyna: http://e.lanbook.com/books/element.php?pll id=1144

3. CxmspoB, O.K. BOJIOKOHHO-ONTHYECKHE CETH W CHUCTEMBI CBSI3U
[DneKTpoHHBIN pecypc] : yueOHoe mocodue. — InekTpoH. aaH. — CII0. : Jlans, 2010.

— 266 c. — Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=682

JlomoJIHUTeIbHAS JINTEPATypa

1. A6pamoukun, E.I'' CoBpeMeHHass  ONTHKa TayCCOBBIX  ITyYKOB
[QnekTponHbIil pecypc] : / E.I'. Abpamoukun, B.I'. BoloCTHUKOB. — DJIEKTpPOH.
naH. — M. : ®wsmaraur, 2010. — 182 c¢. — Pexum pocrymna:

http://e.lanbook.com/books/element.php?pll 1d=48281

2. PacnipenienieHHBIC BOJIOKOHHO-ONTHYECKUE JaTUNKH M H3MEPHUTCIIBHBIC CETH
/ ¥O. H. Kympumn . — BmaguBoctok : JlampHayka, 1999. — 283 c.
https://lib.dvfu.ru:8443/lib/item?id=chamo:10324&theme=FEFU

3. Tyumn, B.B. Jlazepsl M BOJOKOHHAas ONTHKAa B OWOMEIUITMHCKUX
HCCIICIOBAHUSX [ DIEKTPOHHBIN pecypc] : . — DNEeKTpoH. nadH. — M. : @uzmatiur,
2010. — 499 C. — Pexxum JIOCTyIIA:
http://e.lanbook.com/books/element.php?pll_id=2350

Ilepeyens pecypcoB HH(POPMALUOHHO-TEIEKOMMYHUKAIMOHHON CeTH
«AHTepHeT»
1. Huxonopos H.B., Cunopos A.l. Matepuainbl 1 TEXHOJIOTUN BOJIOKOHHOM

ONTHKH: OINTHYECKOE BOJIOKHO [IJII CHUCTEM Iepenadd uHpopMamuu: YdeOHOe


http://lib.dvfu.ru:8080/lib/item?id=chamo:403127&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=1144
http://e.lanbook.com/books/element.php?pl1_id=682
http://e.lanbook.com/books/element.php?pl1_id=48281
https://lib.dvfu.ru:8443/lib/item?id=chamo:10324&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=2350

mocoowue. - CIIo.: CIIoI'yY NUTMO, 2009. - 95 C.
http://window.edu.ru/resource/393/67393

2. T'yproB B.A. OnrosnekTpoHHKa U BOJOKOHHAsS ONTHKA: Y4eOHOe mocooue.
- ITeTpo3aBoack: U3n-Bo Ilerpl'V, 2005. - 239 C.
http://window.edu.ru/resource/066/65066

3. Hoiikua KO.M. DnekTpoHHbIE KOMIOHEHTHI CHCTEM ONTHYECKOM CBS3H.
[TonmynpoBOJHUKOBBIE Jia3epbl M  CBETOM3Iy4awole auoasl. Ilepenaromue
ONTO3JICKTPOHHbIE ~ MOAYJIU: MeToauueckue yKazaHus 10  JUCIUIUIMHE
"®duznueckue oCHOBBI ontudeckou cBsizu'". Yacte IV. - Pocro-Ha-/lony: IODY,

2006. - 33 c. http://window.edu.ru/resource/373/70373

VI.METOANYECKHUE YKA3ZAHUS 10 OCBOEHUIO JUCHUIIJINHBI

[IpucTynuTh K OCBOCHHIO TUCUUILUIMHBI CIEIYET B CAaMOM Hayajie y4eOHOro
cemecTtpa. Pexomenyercs u3ydnuTh CTPYKTYpy U OCHOBHBIE MOJOKeHus Paboueit
nporpamMmbl yueOHo# auctumiivabl (PIIY]I). OOpatuth BHMMaHuE, 4TO Kpome
ayIUTOpHOM  pabOThl  (EKUMH, TPAKTUYECKUE  3aHATHS)  IUIAHUPYETCS
caMoCToATeNbHAs paboTa, Pe3ysbTaTbl KOTOPOW BIUSIOT HA OKOHYATEIBHYIO
OLICHKY 110 MTOraM OCBOEHHMS Yy4yeOHOW JucuuIiuHbel. Bce ayauTopHblie u
CaMOCTOATENbHBIC 3aaHUsI HEOOXOIMMO BBITIOJIHSATE U MPEJOCTABIATH Ha OIICHKY B
COOTBETCTBHH C IJIAHOM-TpauKOM.

Hcnonb3oBanne MaTepuaJIoB Y4eOHO-METOAMYECKOT0 KOMILIEKCA

JUIsl yCIIeIHOTO OCBOEHUS JUCUUIUIMHBI CIEAYET UCIOIb30BATh COAEPIKAHNE
pazzaenoB ydeOHo-MeToauueckoro komriekca aucturuinHbel (YMKI): paGoueit
IpOrpamMMbl, JIEKIIMOHHOTO Kypca, MaTepuajgoB MPaKTUYECKUX 3aHSTUH,
METOJMYECKMX PpEKOMEHJAUA 10 OpraHu3aluud CaMOCTOSITENBHONH padoThI

CTYJIEHTOB, TJOCCapus, MEepeyHs Y4yeOHOW IUTepaTtypbl M JPYrUX HCTOUYHUKOB


http://window.edu.ru/resource/393/67393
http://window.edu.ru/resource/066/65066
http://window.edu.ru/resource/373/70373

UH(pOpMaIH, KOHTPOJIbHO-U3MEPUTEIBHBIX MATEPHAIIOB (TECTBI, OIIPOCHI), a TAKXKE
JOTIOJIHUTENBHBIX MAaTEPUAIIOB.
PexomeHnaanum 1o nNoAroToBKe K JEKUUOHHBIM U IPAKTHYECKUM
3aHATHAM

VYcnemHoe OCBOGHME JHCHMIUIMHBI IPEANONAraeT aKTUBHOE Yy4acTue
CTYJICHTOB Ha BCEX JTalax €e OCBOCHUs. M3yueHne nuCcuuIMHbl clielyeT HAaYnHATh
C MpOpabOTKU coJiepKaHus pabouell IporpaMMbl U METOJUYECKUX YKa3aHUN.

[Ipy wu3yyeHum u mNpopabOTKE TEOPETHUECKOrO0 MaTepuaja CTyAeHTam
HEOO0XOUMO:

— TIOBTOPHUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKIMOHHOM 3aHATHUM MaTepual U
JOTIOJIHUTB €r0 C YYETOM PEKOMEHIOBAHHOU 10 JAHHOM TEME JIMTEPaTypBhI;

- Iepel OYEepEIHOM JIEKLUEH ITPOCMOTPETh KOHCIIEKT IIPEABIAYILETO 3aHATHS;

- TP CaMOCTOSTEJIBHOM M3Y4YEHUHM TEMBI CHEIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenaoBanHublie B PIIY /] nureparypHbie ucTounuku. B ciyyae, eciny BOZHUKIN
3aTpyJHEHUs, OOpAaTUThCA K NPENOAABATENI0 B 4Yachl KOHCYJbTAlMM MWJIM Ha
IIPAKTUYECKOM 3aHATHH.

OCHOBHOWM  I1IENBI0  NPOBEACHUS  NPAKTUYECKUX  3aHATUM  SIBISAETCA
CUCTeMaTH3allusd U 3aKpeIUIeHWe 3HaHUMl Mo u3ydyaemMol Teme, (pOopMUpOBaHHE
YMEHHU CaMOCTOATENbHO paboTaTh C JOMOJHUTENbHBIMH HCTOYHUKAMHU
uH(pOpMaIuK, ApryMEHTUPOBAHO BBICKA3bIBATh U OTCTAaUBATh CBOIO TOUKY 3PEHUSI.

[Tpu MOAroTOBKE K MPAKTUYECKUM 3aHATHUSAM CTYACHTaM HEOOXOIUMO:

— IIOBTOPUTH TEOPETUUECKUN MATEPUAII 110 38 IaHHOM TEME;

— npoayMath (pOPMYyJIMPOBKH BOIPOCOB, BBIHOCUMBIX Ha 00CYXK/ICHHUE;

— HUCIIOJIB30BATh HE TOJBKO KOHCIIEKT JEKIHUH, HO W JONOJHUTEIbHBIC
VCTOYHUKM JINTEPATYPBI, PEKOMEHAOBAHHBIE IIPENOAABATEIIEM.

IIpr moAroTroBke K TEKyILIEMY KOHTPOJIKO MCIOJIb30BaTh Marepuainsl PITY ]
(ITpunosxxenue 2. @oHA OLIEHOYHBIX CPEJICTB).

[Ipy MOATOTOBKE K MPOMEKYTOUHOU aTTECTAIIMH, UCIIOIb30BATh MATEPUAJIBI

PITY I (Ilpunoxenue 2. @OH OLIEHOYHBIX CPEJICTB).



Ha camoctosaTenbHyto pa®OTy BBIHOCUTCS MOJATOTOBKA K MPAKTHUYECKUM
3aHATHUAM.

[Ipy MOATOTOBKE K MPAKTUYECKUM 3aHSATHUAM HEOOXOIUMO O3HAKOMHUTHCS C
MaTrepuajgaMi U3 OCHOBHOM U JIOIIOJHUTEIBHOU JINTEPATYPhl, BBIyUUTh OCHOBHOM
TEOPETUYECKUI MaTepual Mo TeMe, MPU HEOOXOJUMOCTH, BOCIIOIb30BaThHCS
JUTEPATYypOid Ha PYCCKOM SI3BIKE W/WIM WCTOYHHMKAMH B WH(OpPMAIMOHHO-

TEJICKOMMYHUKAIIMOHHOW ceTu "MHTepHeT".

VIl.  MATEPHAJBHO-TEXHUYECKOE OBECIEYEHHUE
JTUCHUATUIMHBI

VYyeOnast nabopatopusi, ydeOHass mnabopaTopus, amnmapar Jisi CBapKu
ontudeckux BoJokoH FSM 80S, nHaGop HHCTPYMEHTOB /il OKOHIICBAHUS

OIITHYCCKHUX BOJIOKOH, ONTHYECKUH CKaIbIBaTeIb onToBOJOKHA CT-3.



[Tpunoxenue 1

MUWHHUCTEPCTBO OBPA3OBAHMS U HAYKU POCCUIMCKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOM PABOTBI OBYUAIOIIIUXCS
no gucuuiuinHe « KoMIoHeHThI CHCTEM ONTHYECKO CBA3M
Hanpasiaenue noaroroBku 11.03.04 JjieKTpoHNKa M HAHOJIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2018



1. Ilnan-rpauk BHINOJHEHUS] CAMOCTOATEIbHOM Pad0ThHI 10 JUCHUILIMHE

Ne Jara/cpoku Bun Ipumepubie | @opMa KOHTPOJIS
) BBINOJIHEHU ST CaMOCTOSITETbHOI HOPMBI
n/m
padoThI BpeMeHH Ha
BBINOJIHEHH e
1. B Teuenue W3yuenue pas3zienon 12 yac. CobecenoBanue (YO-
cemecTpa TEOPETUIECKON YacTh 1)
Kypca
2. B teuenue [ToaroroBka k 12 gac. Tecr (I1P-1)
ceMecTpa NPaKTHYECKUM KonrposnbHas paborta
3aHATUSM (ITP-2)
3. B teuenue [ToaroroBka k 54 yac. DK3aMeH
cemecTpa DK3aMEHY

2. XapaxkTepucTuka 3aJaHUil UIS  CAMOCTOSITEJILHO  PadoThI
00y4aIMXCcsl 1 MeTOANYECKHE PEKOMEHIAIMHU 110 UX BbINOJIHEHUIO

CamocrosiTenbHas padoTa CTYyJIEHTOB BKIIIOYAET B ceOsl TpU BUAa padoT:
M3y4YE€HUE Pa3/IeJIOB TEOPETHUYECKOM 4YacTH Kypca, MOJArOTOBKA K MPAKTUYECKUM
3aHATHSIM, TIOJITOTOBKA K DK3aMEHY.

N3ydenune pasnenoB TEOPETUUECKOM dYacTH Kypca W MOJATOTOBKA K
MPAKTUYECKUM  3aHATHUSM  OCYIIECTBIISIETCS CTYJACHTOM B MEPHOJA  MEXKIY
MOCBSIICHHON JTAaHHOM TEME JIEKIIMEH M COOTBETCTBYIOIIMM IMPAKTUUECKUM
3aHSTUEM. 3aJlaHue U JIUTEPATYPy I U3YUYEHUs pa3ejoB TEOPETUUECKON YacTh
Kypca TperojiaBaTeIb coOOIaeT B KOHIIe JeKuu. [[oaroToBKka K MpaKkTHYECKUM
3aHSTUAM  OCYIIECTBIISETCS  CTYJIEHTOM IO JIGKIUSIM U JUTepaType,
MCIIOJIb30BaBIICHCS IPU U3YYEHUU Pa3/Ie]I0OB TEOPETUUECKOM YacTH Kypca.

[ToaroToBKy K 3K3aMEHY PEKOMEHIYETCSI OCYIIECTBIIATH B TEUEHUE CEMECTPA
HEMOCPEJCTBEHHO TOCJIE OKOHYAHMS MU3YyUYCHHS OUYepeIHOM TEeMbl IO BOMPOCAM,

NpcaACTaBJICHHBIM B IIPHUIJIOKCHUHU 2.

3. TpeGoBaHusT K TMpPeACTABJEHUI0O M O(OpPMIEHHI0O Pe3yJbTATOB

CaMOCTOAITEIbHOI PadOThI



KoHTponb BBIMONMHEHUS pabOTHI MO H3YUYEHUIO Pa3/eioOB TEOPETUYECKOU
JacTU Kypca OCYIIECTBIICTCS Ha MPAKTUYCCKUX 3aHITHSIX BHIOOPOYHO B (opme
cobecemoBanus. OdopmiieHHE OTBETOB Ha BOIIPOCHI HE TPeOyeTCs.

KoHTposb BBITIOSHEHUS paOOTHI MO MOATOTOBKE K MPAKTUYCCKUM 3aHATHIM
OCYIIIECTBIISICTCS HAa MPAKTUYECKHUX 3aHATUAX B (opMe TecTa WM KOHTPOJBHOMN
pabotel. Ha TectupoBanuy oTBETHI 0(OPMIISIFOTCS Ha JICTE OyMaru ¢ yKazaHHUEM
®UO u HoMepa rpynisl ctyaeHTa. CTyIeHT IPOCTaBIIsIeT HOMEP BOIIpoca U OYKBY,
COOTBETCTBYIOIIYIO BRIOPDAHHOMY BapHaHTy OTBETA.

KontponbHble pabOThl 3aBepiialoT H3ydeHUE HaumboJiee BAXKHBIX TEM
yueOHoM aucruruiabl. KomudectBo pabor — 4. Kaxkjgas KOHTpoJibHas padota
COCTOUT U3 4eThIpex BompocoB. CTyACHTY MpeayiaracTcs ABa W3 HHUX. Bompockl

KOHTPOJIbHBIX pa60T IMpCaACTAaBJICHBI B ITPUIIOKCHHUHA 2.

4. Kputepun olleHKH BBINOJIHEHUSI CAMOCTOATEIbHOI padoThI
Kputepun onieHrBaHus TeCTA!
90-100 % TecTOBBIX BOIPOCOB BEPHBI — «OTIUUHON;
60-80 % — «xoporioy;
40-50% — «yIOBICTBOPUTEIHLHOY,
0-30 % — «HEey1OBIETBOPUTETHLHO.
Kpurepuu ouieHuBaHUS KOHTPOJIBHOM pabOTHI:
OTBET Ha JIBa BOIIPOca 0e3 OMIMOO0K — «OTIUIHON;
OTBET Ha J[Ba BOMPOCA C OJHOU OIIUOKON — «XOPOIIIO»;
OTBET Ha J[Ba BOMPOCa C JBYMS OLUIMOKAMU — «yJOBJIECTBOPUTEIHLHOY;
OTBET TOJIBKO Ha OJIMH BOIPOC WUJTU Ha JiBa Bompoca ¢ Oosee ueM AByMs
OIMOKAMHU — «HEYIOBJIETBOPUTEIIHHO.
[Ipu nonyyeHUn OLEHKU «HEYIOBJIETBOPUTEIBHOY» CUUTAETCS, YTO CTYJICHT HE
IIpOLIET TEKYIIUH KOHTPOJIb. B 3TOM ciiydae mMpoOBOIUTCS MTOBTOPHBIM KOHTPOJIb HA

KOHCYJIbTAallUH.



[Tpunoxenue 2

MHWHHCTEPCTBO OBPA3OBAHMS U HAYKU POCCUICKOM ®EJIEPALIMU
denepanbHOE rOCyJapPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHUE
BBICIIETO 00Pa30BaHUs

«/lanbHeBOCTOYHBIN (eaepaibHbIN YHUBEPCUTET
(IBDY)

IIKOJIA ECTECTBEHHBIX HAYK

®OH/ ONEHOYHbBIX CPEJACTB
1o AucuMIVIMHe « KOMIIOHEHTBI CHCTEM ONTHYECKON CBA3M»
Hanpasiaenue noaroroku 11.03.04 JjieKTpoHMKa M HAHOYJIEKTPOHUKA

®opmMa NOATOTOBKH OYHAA

BaaauBocTok
2017



IHACHHOPT ®OC

Kox u ¢popmysimpoBka Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU
KOMIIeTEeHIIUH

OCHOBHbBIE METO/Ibl aHATIM3a U CUCTEeMaTH3allUN
3Haer PE3yJIbTaTOB HCCIEA0BaHUN B 00JIacTH

I1K-3 roroBHOCTH OTITHYECKOM CBSI3H

aHAJIM3UPOBATH U
CUCTEMATHU3UPOBATh
pe3yJIbTaThl HCCIIEAOBAaHUM, | YMeeT
IIPEICTABIIATh MaTEpHAIIb
B BU/JIC HAYYHBIX OTYETOB,
myOJIMKanui, Mpe3eHTaIuii

MPEJCTABIISATH MATEPHUAIIBI B BUIE HAYUHBIX
OTYETOB, MyOIUKAIIM, MPE3CHTAINI B 00JaCTH
OIITUYECKOU CBA3U

HaBbikamu aHanusa v cucTeMaTu3aluu
Bnaneer | pe3ynbTaToB HCCIIEIOBAaHU KOMIIOHEHTOB CUCTEM
ONTUYECKOH CBSI3U

MCTOAUKH TEXHOJIOTHYECKON IIOArOTOBKH

1IK-9 cniocobHoCTD 3Haer MIPOU3BOJICTBA KOMITOHEHTOB CHCTEM OINTHYECKOM
BBINOJIHATE PaOOTHI 10 CRS3
TEXHOJIOTHUECKOU

OCYHICCTBJIATh NOATOTOBKY IMPONU3BOJACTBA

IIOATOTOBKC IMPOU3BOJACTBA YmMmeer o
KOMIIOHCHTOB CUCTEM OIITHUYCCKOU CBA3U

MAaTepHaJIOB U U3EIIHI
3JIEKTPOHHOM TEeXHUKH Braxeer HaBBIKAMH MTOATOTOBKHU MPOU3BOACTBA
KOMIIOHEHTOB CHCTEM OITHYECKOU CBI3U

No Kontponupyemsie Kongw! 1 3Tamnsl Ol1ieHOYHbIE CpEeJICTBA
n/n paszensl / TeMbl dbopmupoBaHus TEKYIIUN IIPOMEXKYTOYHAs
JTUCIUTLTAHBI KOMTIETSHIINA KOHTPOJTh aTTecTanus
1 | Ilpunnunst noctpoenus | 11K-3 3HaeT ColecenoBanue Bompocer
BOJIOKOHHO-ONTHYECKUX (YO-1) 1-2
CHCTEM TIepeIaun yMeer, Tect (TTP-1)
uH(popManun BIIAJICET
3HaeT ColecenoBanue Bomnpoc
2 | Perpancnaropsl TK-3, (VO-1) 3
I1K-9 yMeer, KontponsHas
BJIQJICCT pa6ora (TTP-2)
Tlucriepcuu B 3HaEeT Co0OecenoBanue Bomnpocsr
3 | BOIOKOHHO-OMTHYECKHX | [ypc 3 (YO-1) 4-5
JVHUSX TIepeadn yMeeT, KonTponbHas
MH(OpMALIH BJIaJIeeT pabora (ITP-2)
3HAET Co0OecenoBanue Bomnpoc
4 TuIIBI BOJTOKOHHBIX I1K-3, (YO-1) 6
CBETOBO/JIOB I1K-9 yMeeT, KontpomnpHas
BJIQJICCT pa6ora (TTP-2)
IK-3 3HAET Cobecenopanne Bonpoc
5 | OnTuyeckue kabenu HK-9’ (YO-1) 7




yMeeT, Tecr (TTP-1)
BJIAJICET
3HaeT CobOecenoBanue Bomnpoc
[TaccuBHBIE KOMITOHEHTEI TK-3, (VO-1) 8
6 | omTHYECKHUX CUCTEM
I1K-9 yYMEET, KonTponbHas
nepeaadn nHGpopMauu
BIIAJICCT pa6ora (T1P-2)
AKTUBHBIE KOMIOHEHTEI 3HaAeT Co0OecenoBanue Bomnpoc
7 ONTHYECKUX CUCTEM TIK-3, (YO-1) 9
nepenaun uadopmaruu | [1K-9 yMeer, Tecr (T1P-1)
(BOJIC) BIIAJICCT
3HaeT CobecenoBanue Bomnpoc
8 Cucremsl WDM u TIK-3, (YO-1) 10
DWDM I1K-9 yMeeT, Tect (ITP-1)
BJIAJIEET
3HaeT CobecenoBanue Bomnpocsr
(YO-1) 11-12
CoBpeMeHHbBIE METO/IbI
CTPOUTEIILCTBA U
9 JKCILTyaTaluu T1IK-3 yMmeer, Tecr (ITP-1)
BOJIOKOHHO-OIITUYECKHUX BJIaICCT
JIMHUH CBSI3U

IIkaJjia oueHUBaHus YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUM

Koa n Irtansl GOpMUPOBAHMSA KpHUTEepUHU N0KA3aTeJIH
¢opmyanposka KOMIIETEHUM U
KOMIIETCHIIMH
OCHOBHBIE BOCIIPOM3BOANTE | CHOCOOHOCTH
METOJIbl aHaIM3a | U OOBACHATH MOoKa3aTh 0a30BbIE
K-3 " y4eOHBIH 3HAHHUSA "
CUCTeMaTHU3alui | MaTepHal c OCHOBHBIE
TOTOBHOCTB .
3Haer pE3yJIBTaTOB Tpebyemoit YMEHUS B 00JIaCTH
aHaJIM3UPOBAT .
- HCCJIEIOBAaHUM B | CTENEHBIO CUCTEM
o0nactu Hay4HOU ONTUYECKOU
CUCTEMAaTU3HP .
ONTUYECKOI TOYHOCTH U CBSI3U
OBaTh
CBS3U MIOJIHOTBI
pe3yNbTaTh
. MIPEJICTaBIISITh BBITIOJTHATh CIOCOOHOCTH
HCCIIEIOBaHUM,
MaTepHasl B TUIIUYHbIE IIPUMEHUTH
MIPENICTaBIATh
BU/JIE HAYYHBIX 3a/laHus 10 | 3HAHUS u
MaTepHasl B
OTYETOB, SKCIIEPUMEHTAIIBH | IPAKTUYECKHE
BU/JIE HAYYHBIX - R o
myOnuKanui M HUS pu
OTYETOB, Vmeer Y 1 o M ™ P
. IIpe3eHTalMN B HCCIIEIOBaHUIO BBITIOJTHEHUH
yOJTUKaIi,
. obnactu OCHOBHBIX TUMTUYHBIX
IIpe3eHTalMN . .
ONTHYECKOMN IapameTpoB U | 3aJaHui 1o
CBS3U XapaKTePUCTHK AKCIIEPUMEHTAIbH
KOMIIOHEHTOB oMy




CUCTEM HUCCIIETOBAHUIO
ONTHYECKOU OCHOBHBIX
CBSI3U rnapameTpoB u
XapaKTEPUCTUK
KOMITOHEHTOB
CUCTEM
ONTUYECKOU
CBSI3U
CaMOCTOSITCILHO CIIOCOOHOCTH
OCYIIIECTBIISATh MPUMEHUTH
IKCIIEPUMEHTANbH | (haKTHUECKOe U
bI€ MCCIICIOBAHUS | TEOPETHYECKOE
OCHOBHBIX 3HaHUE,
HaBrikamu napaMeTpoB U | IpakTU4YECKHUE
aHaiauza u XapaKTEPUCTHK yMEHUs npu
CHUCTEMATU3allMU | KOMIIOHEHTOB MPOBEJICHU U
pe3yJIbTaTOB CUCTEM CaMOCTOSITEIILHEI
Bnaneer HUCCIEeqOBaHUN ONTHYECKOH X
KOMITOHEHTOB CBSI3U AKCIIEPUMEHTAJIbH
CHUCTEM BIX MCCJICIOBAHUHI
OIITUYECKOU OCHOBHBIX
CBSI3U MapaMeTpoB u
XapaKTEPUCTHUK
KOMIIOHEHTOB
CHUCTEM
ONTUYECKOH
CBSI3U
BOCTIPOM3BOANUTH | CLIOCOOHOCTH
u OOBICHATH | TOKa3aTh 0A30BBIE
METOIUKHU yueOHBIN 3HAHUA o
TEXHOJIOTHYECKO | MaTepuai C | OCHOBHBIM
¥ MMOATOTOBKU TpeOyemoit METOIUKaM
3naer MIPOU3BOJICTBA CTENEHBIO TEXHOJIOTUYECKOH
K-9 KOMIIOHEHTOB Hay4YHOU HOJTOTOBKHU
CHUCTEM TOYHOCTH U | MPOU3BOJICTBA
CIIOCOOHOCTD .
ONTHYECKON IMOJTHOTEI KOMITOHEHTOB
BBITTOJTHATE
CBSI3U CHUCTEM
paboThI 1O .
ONTUYECKOH
TEXHOJIOTHYEC
o CBSI3U
KOH
BBIINOJIHSTE CIIOCOOHOCTD
IOJITOTOBKE
3alaHus 10 | IPUMEHUTH
MPOU3BO/ICTBA N
TEXHOJIOTUYECKON | 3HAHUS u
MaTepHuaioB U
o OCYIIECTBIISTh OATOTOBKE MPaKTUYECKHE
A OJITOTOB
o K OPOU3BOJICTBA MEHUS apu
AIEKTPOHHON A y p a y p
TOXHIKH MIPOM3BOJICTBA KOMITOHEHTOB BBITTOJTHEHHUH
VYMeet KOMIIOHEHTOB CHUCTEM 3aJaHuN o
CUCTEM OIITUYECKOU TEXHOJIOTUUECKOU
ONTHYECKON CBsI3U MMOJATOTOBKE
CBSI3U MIPOU3BOJICTBA
KOMITOHEHTOB
CHUCTEM

ONTUYECKON




Bnaneer

CBSI3U
BBITIOJIHATH CITOCOOHOCTD
YCIIOKHEHHBIE MIPUMEHUTH
3aJIaHus B | pakTHueckoe H
HETHITNYHBIX TEOPETHYECKOE
CUTYalHSIX 110 | 3HAaHUE,
HaBBIKAMH TEXHOJIOTMYECKOM | IPAKTUYECKUE
IMOATOTOBKH ITOJITOTOBKE YMEHHUS npu
MIPOU3BOJICTBA MPOU3BOJICTBA BBIIIOJIHEHU U
KOMIIOHEHTOB KOMIIOHEHTOB YCII0KHEHHBIX
CUCTEM CUCTEM 3aJlaHui o
OINTHUYECKOM OITHYECKOM TEXHOJIOTHYSCKOU
CBSI3H CBSI3U MOATOTOBKE
MPOU3BOJICTBA
KOMIIOHEHTOB
CHCTEM
ONTHYECKOM
CBSI3U

MeToauueckue PEKOMEHIAUA, ONIPEACIAIOIIUE NMPOUHCAYPHLI OHCHUBAHUA
pe3yabTaToB OCBOCHHUA TUCHUIIJINHBI

OueHouHble cpeacTBa ISl POMEKYTOUYHOM aTTeCTAlNH

IIpomexkyTouHasi arrectanmus cTyaeHTOB. [IpoMexyTouHas arrectanus

CTYACHTOB II0 JUCHUIIIMHC IIPOBOJUTCA B COOTBCTCTBHHM C JIOKAJIbBHBIMU

HOpMaTUBHBIMU akTamu JIBDVY u sBnsercs 00s13aTeabHOM.

KpnTepnn BBICTABJICHHUSA OCHKHU CTYJACHTY HA 9K3aMCHE 110 JUCHUILJINHE

" KoOMIIOHEHTBHI CHCTEM ONTUYECKOM CBA3H "'

banner Onenka TpeboBanust kK cOPMUPOBAHHBIM KOMITETEHIUSAM

(pedTHUHTOB

Oif OIICHKH)

86 -100 «OTIUYHOY OrneHKa «OTIUYHO» BBICTABIISIETCS CTYICHTY, €CITU OH IIyOOKO U

MPOYHO YCBOWJI MPOTPaMMHBIN MaTepuan, HCUYepIbIBAIOLIE,
MIOCJIEZI0BATEIBHO, YETKO U JIOTUUECKU CTPOWHO €ro M3Jaraer,
yMEEeT TECHO YBS3bIBaTh TEOPUIO C MPAKTUKOH, CBOOOIHO
CIpAaBIETCS C 3ajadyaMH, BOIPOCAMHM M JPYrMMH BHJIaMHU
MIPUMEHEHUsI 3HaHUH, IPUYEM HE 3aTPYIHSAETCS C OTBETOM IPH
BUJIOM3MEHEHUM 33JaHHUN, HCIIOJIB3YyeT B OTBETE MaTepuall
MOHOrpauuecKoil JIUTepaTyphl, NPaBUIBLHO OOOCHOBBIBAET
IIPUHATOE PEIICHUE, BIAJEET Pa3HOCTOPOHHUMHU HAaBBIKAMHU U
MpUeMaMHU BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.




76 - 85

«XOpOoHo»

OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, €CIU OH TBEPIO
3HACT MaTepuall, TPAMOTHO U II0 CYILIECTBY HM3Jaraer €ro, He
JIOIyCKasi CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
[IPAaBUJILHO IPUMEHAECT TEOPETUYECKUE IOJOXKECHHUS IIpU
pelIeHUM  NPAKTUYECKUX BOIPOCOB M 3a4ad, BJaJeer
HE0O0XOAMMBIMU HaBbIKAMU U IIPUEMAMH UX BBIIIOJTHEHUS.

61 -75

«YIOBJIETBOPUT
€IIbHO»

OI.[CHKa «YOOBJICTBOPUTCIIBHO» BBICTABIIACTCA CTYIACHTY, €CIIU
OH MMEET 3HaHHsI TOJIbKO OCHOBHOT'O MaTepHaa, HO He YCBOMII
ero  JeTaied, JIOMyCKaeT  HETOYHOCTH, HEJOCTaTOYHO
npaBwibHble  (QOPMYIUPOBKH,  HApYIICHHS  JIOTMYECKOM
MOCJICIOBATEIBHOCTH B U3JIOKEHUH TPOTPAMMHOI0 MaTepHaa,
UCTIBITBIBACT 3aTPYJHEHUS TPU BBINOJHEHUH MPAKTUYSCKUX
pabor.

0-60

«HCYOOBJICTBOP
HUTCIBHO»

OueHka «HEYIOBJIETBOPUTEIBHO» BBICTABISAECTCS CTYIEHTY,
KOTOpPBIM HE 3HAET 3HAYUTEIIBHOW 4YacTH MPOTPAMMHOIO «HE
MaTtepuana, J0MyCKaeT CYIECTBEHHBIE OLINOKHU, HEYBEPEHHO, C
OOJIBIIIMMU 3aTPYTHEHUSIMHU BBITIOIHSET MPAKTHUYECKUE PAOOTHI.
Kax IpaBuIIo, OIICHKA «HEYIOBJIETBOPUTEIBHO
«HEYIOBJIETBOPUTEIBHO» CTAaBUTCS CTYAEHTaM, KOTOpBIE HE
MOTYT IPOJOKUTH 00yueHue 0€3 TOMOTHUTENbHBIX 3aHATHIH 1O
COOTBETCTBYIOLIEH JTUCLUIUIMHE.

Bonpocsl k 3k3aMeHy

1. Uctopust pa3BUTHS ONTHYECKUX CUCTEM Iepeaadn nHpopMaIuu.

2. ITpyHIIMIIBI TOCTPOEHHUS BOJJOKOHHO-ONTUYECKUX CETEH.

3. Ilotepu sHEpruM B BOJOKOHHBIX CBETOBOJIaX. JHEPTreTUYECKUN MOTEHIINAI

HMCTOYHHKA. PeTpaHCcIaTopsl.

4, MC)KMOI[OB&?I AUCIICPCHA. FpaI[I/IeHTHI)Ie BOJIOKOHHBIC CBCTOBOBI.

5. I[I/ICHepCI/IH B OJHOMOAOBBIX BOJIOKOHHBIX CBCTOBOJAX.

6. TUIbl BOJTOKOHHBIX CBCTOBOJOB M UX OCHOBHBIC XaPAKTCPUCTUKH.

7. Ontryeckue Kadeu.

8. [TaccuBHBIC KOMITOHEHTHI ONITUYECKUX CUCTEM TIepeiadu HHPOPMAITHH

9. AKTUBHBIE KOMIIOHEHTHI ONITHYSCKUX CUCTEM nepcaadyu I/IH(I)OpMaI_[I/II/I.

10. Cucremsr WDM u DWDM.

11. IIpoexkTrpoBaHNE BOJTOKOHHO-ONTUYECKUX JTUHUN CBSI3H.

12. CoBpeMeHHbIE METOAbI CTPOUTETHCTBA BOJJOKOHHO-ONTUYECKUX JIMHUN

CBi3H.




13.B010KOHHO-ONITHYECKHE N3MEPHUTCIIbHBIC CUCTCMBI.

OueHouyHbIE CpeACTBA ISl TEKYIIEH aTTecTAlNU

Tekymmas arrecranus CTyI€HTOB IO JUCHUIUIMHE IIPOBOAUTCS B COOTBETCTBUU
C JIOKaJIbHBIMU HOpMATHUBHBIMU akTaMu J[BOY u siBnsieTcst 00s53aTeIbHOM.

Tekymias arrecTanusi MO TUCIUIUIMHE MPOBOAUTCA B (OpMe KOHTPOIBHBIX
MEPOMPHUITHIA TIO OLIEHUBAHUIO (PAaKTUIECKUX PE3YIbTATOB O0yUEHUS CTYyICHTOB U
OCYILECTBIISICTCS MIPEIIOAABATEIIEM.

2. Bonipochl 1J1s1 KOHTPOJIbHBIX padoT

KP Nel. Ilorepu B BOJIOKOHHBIX CBETOBOJAX
1. KakoBbI NprYnHBl BOSHUKHOBEHHUS ITIOTEPH B BOJIOKOHHOM CBETOBOJIE?
2. YKa3aTb OKHa MPO3PAYHOCTH JJIs1 KBAPLIEBBIX BOJOKOHHBIX CBETOBOJIAX.
3. Ha3BaTh OCHOBHBIE METO/bI U3BMEPEHHUS IOTEPH B BOJIOKOHHBIX
CBETOBOJIAX.
4. IlepeBectu B AeuOEbI MOTEPHU, 3HAUCHUE KOTOPHIX COCTABIISIET 2 1bM.
5. Onpenenuts MOTEPH B BOJIOKOHHO-ONITUYECKOM JIMHUH, €CJIM MOIHOCTh

n3nydeHus Ha Bxoze 2 MBT, a Ha Beixoge 0,5 MBT.

KP Ne2. lucniepcusi B BOJIOKOHHBIX CBETOBOAX

1. Ilpu KaKkuX yCcIOBUSAX B BOJOKOHHOM CBETOBOJIE BO3HMKAET MEKMOA0BAs
JUCIIEPCHS.

2. Kakue BUJIbl AUCTIEPCUU BOZHUKAIOT B OJJTHOMOJOBBIX BOJJOKOHHBIX
CBETOBOJAX U MOYEMY?

3. Uto Takoe moJisipu3allMOHHAs AUCTIEPCHs?

4. Ilpu KaKoM 3HAYEHUH IJIMHBI BOJHBI B BOJIOKOHHOM CBETOBOJIE C
araMeTpoM cepaueBuHbl 10 MkM 1 uncnoBoit aneptypoit NA=0,14

HapYIIAKTCs YCIOBHUS OJTHOMOJIOBOIO PEXUMA?



5. Onpeaenutb MakCUMaJIbHYIO CKOPOCTh Nepeaun nHpopMaIuu B

BOJIOKOHHO-ONTHUYECKON JTUHUHU JIMHOM 1 kM 1ipu quctiepcun 10 mc/km.

KP Ne3 Tunbl BOJIOKOHHBIX CBETOBOI0OB H UX XaPAKTEPUCTUKH

1. Yto Takoe uncioBas anepTypa BOJIOKOHHOTO CBETOBOIA?

2. Yto Takoe npoduiib Moka3aresns IpeaoMIcHus?

3. KakoBbI OTIMYUTENBHBIE 0COOEHHOCTH BOJIOKOHHOTO CBETOBO/IA C
HEHYJIEBOW CMEILIEHHOH aucnepcuen?

4. PaccunTarh OTHOCUTEIIbHYIO Pa3HOCTh MTOKA3aTelIel MPEIOMICHUS
BOJIOKOHHOT'O CBETOBOJIA, €CJIA IMOKA3ATEIIN NMPETOMIIEHUS CEPALUEBUHBI U
000JI04KHU paBHBI COOTBETCTBEHHO 1,47 1 1,44.

5. Paccunrath mpuBeEHHYIO YaCTOTY BOJOKOHHOTO CBETOBOJIA
TUAMETPOM 5 MKM, €CJTH TIOKa3aTelb IPEIIOMIICHHS CepIIieBHHBI N1 = 1,467,

o0oouku ny = 1,459 npu qnune BoaHbI 1550 HM.

KP Ne4. CoenuHeHnue BOJJOKOHHBIX CBETOBO/IOB

1. Yem paznugaroTcs pa3beMHbBIC U HEPa3beMHBIC COCTMHCHUS
BOJIOKOHHBIX CBETOBOJIOB?

2. IlepeunciuTh OCHOBHBIE ATAIbI TOATOTOBKU BOJOKOHHBIX CBETOBOJIOB K
CBapkKe.

3. OT 4ero 3aBUCHUT MOIIHOCTh U3Ty4YE€HHUS, OTPAXKEHHOTO OT Pa3bEMHOT0O
COCIUHCHMS BOJIOKOHHBIX CBETOBOIOB?

4. PaccuuTarh NOTEPH MPH YIIIOBOM CMEIICHUU COCAMHSIEMBIX
BOJIOKOHHBIX CBETOBOJIOB, €CJIM UX YMCIIOBas aneprypa pasHa 0,23, a yrou
MEXIY OCSIMU COCTaBIISIET 1°.

5. Paccuurarh noTepy, BOSHUKAIOIIKE TP COEAUHEHUHN BOJIOKOHHBIX
CBETOBOJIOB, €CJIN 3a30p MEXAY TopiiaMu coctaBisgeT 0,5 MKM, yniciioBas

aneptypa paBsa 0,14, a nuametp cepaueBuHbl 10 MKM.



