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1 IlepevyeHb KOMINETEHIUI M HHAUKATOPOB UX JTOCTHKEHUSI
[Tporiecc u3ydeHus TUCIUILIMHBI HAIPaBJICH Ha (POPMUPOBAHUE CICTYIONTUX KOMIIETEHITUN:
[IpenmectByronme
ATaIlbI
(c ykazaHuem
JACITUTLIINH )
IIK-1 — Cnocoben x I1K-1.4 Bianeer criocodoamMu u OcCHOBBI TEOpUH LIeTIEH

DKCnIyamayuu cemesublx METOJIaMU MPUMEHEHHS ONITUYECKUX DneMeHTHas 0asa
niamgpopm,  cucmem  u [IPO3PAYHBIX MATEPUAJIOB JJIs LIEJICH TEJICKOMMYHUKAIIMOHH
cemetl nepedauu OAHHLIX  [Pa3BUTHIO CETEBBIX IIATHOPM, bIx cucteM (1 3T)
CHCTEM U CETeH mepenayn JaHHBIX OCHOBEI
MYJTETUMETHITHBIX
TEXHOJIOTHI
DJIEKTPOMarHUTHBIC
[1OJISI ¥ BOJIHBI
OnepaimoHHbie
CHCTEMBI
CxeMoTexXHHKa
3 TEJICeKOMMYHUKAIIMOHH
bIX YCTPOMCTB
becnipoBoankIie
TEXHOJIOTHH Tepeiaun
TaHHBIX
Teopus cBsizu
OCHOBBI IOCTPOCHHS
MH()OKOMMYHUKAIIMOH
HBIX CUCTEM U CETCH
BrruuciaurensHas
TEXHHMKA U
nH(pOpMaIMOHHBIC
TEXHOJIOTHH (2 3T)

Ko 1 HammenoBanue
WHJIUKATOpa JOCTH)KEHUS Ortan
KOMIIETEHIIUUA

Kox n naumenoBaunue
KOMIIETEHIIN U

®dopma(bl) MPOMEKYTOUHOM aTTECTALMH 110 TUCLUILINHE: 3a4eT (5 ceMecTp).

2 Iloka3areu, KpUTEPHH H IIKAJIbI OHCHMBAHUS KOMIIECTCHIIHI
2.1 Iloka3aTesneM OIIEHMBaHMSI KOMIIETEHIMH Ha 3Tane uX (OPMHUPOBAHUS TPH H3yYEHUU
JUCLMILIMHBI SBJISIETCS] YDOBEHb UX OCBOEHMUSI.

[xana i
OLICHMBA PesynbTarsl 00ydeHus HeckpurTopet YPOBHER
st OCBOEHUSI KOMIIETEHIINH
I1K-1.4 Brnageer cnocobamu u 3HAaeT OCHOBBI OpPraHU3alMU ONTHYECKUX
METOJJaMHU MPUMEHEHUS ONITUYECKUX [CUCTEM TMepeAaud JaHHBIX, KOHCTPYKIHUIO U
[IPO3pavyHbIX MaTEPUAIIOB JJIS LIEJIEH  (OCHOBHBIE XapaKTepUCTUKU ONTHYECKU
Pa3BUTHIO CETEBBIX IIaT(OpM, [pO3padyHbIX Cpej Mepeaud Ha 0a30BOM YpPOBHE.
Husxuii  [CHCTEM H ceTel nmepenadyu JaHHbIX  (MICOIBITBIBAET 3HAUMTENBHBIE 3aTPyIHEHUS IIpU
(oporos OTBETE Ha BOMPOCHI MPEIOIaBaTeNsl Ha 3aUeTe.
biif) YMeeT  NpoM3BOAWUTH  DJIEMEHTapHbIE
YPOBCHD pacueThl U  HU3MEpEHUs IO  OINpeAeTeHHUI0
OCHOBHBIX XapaKTEPUCTHUK AIIEMEHTOB
ONTHUYECKUX CHUCTEM M CeTed Iepenayd JAaHHBIX,
[IPY 3TOM B pacyueTax JOIYCKaeTCsl 3HAUMTEIbHOE
KOJIMYECTBO OMIMOOK
Bnaneer Ha4yaJIbHbIMH HaBBIKAMU,




Cpennuit
YPOBEHb

[IPUMEHEHHUS ONTUYECKHU IIPO3PAYHBIX Cpex i
Mepeadydl CHTHAJIOB C IIEJbI0 Pa3BUTHS CETEBBIX
m1atopM, CHCTEM M CeTel Mepefayd JaHHBIX.
[Ipy BBIMOTHEHUU JTAOOPATOPHBIX PAOOT MOXKET
BBITIOJIHATH HeﬁCTBHH CBsI3aHHBIEC C XOA0M pa60T
TOJIBKO IO/ HEMOCPEICTBCHHBIM PYKOBOJICTBOM
IperioaaBaTeiid, UCIIBITHIBACT 3HAYUTCJIbHBIC
3aTpy/JHEHUs Ha 3allIuTe JJAOOPaTOPHBIX padoT

Bricoku

158
YPOBEHB

3HaeT OCHOBBI OPraHU3aIlMH ONTHYECKHX
CUCTeM Tepelaydl JaHHBIX, KOHCTPYKIHIO U
OCHOBHBIC XapaKTEPUCTHKU ONTUYECKU
[PO3pauHbIX Cpell Mepeaaydl Ha CPeJHEM YpOBHE.
VcnibIThIBaCT HE3HAYUTEIIbHBIC 3aTPYTHCHHS IPH
OTBETE Ha BOIIPOCHI PEIOIaBaTeNsl Ha 3a4eTe.

YMeer  NPOU3BOIAWTH  3JIEMEHTapHBIC
pacdeThl W  HM3MEpPEHUsS TI0  OINpPEACTICHUIO
OCHOBHBIX XapaKTePUCTHK DIIEMEHTOB
ONTUYECKUX CUCTEM W CETed Iepenady TaHHBIX,
pu 3TOM B pacuerax JIOITyCKaeTCs
HE3HAYUTEIIEHOE KOJIMYECTBO OIUOOK

Bnageer  HaBBIKaMH, IPUMCHCHUS
ONTUYECKA TPO3PAYHBIX Cpel I Tepeladyu
CUTHAJIOB C IIETBI0 PA3BUTHS CETEBBIX ILUTAT(HOPM,
cUcTeM MW cerTedl mepemaud JaHHbIX. [lpu
BEITIOJTHEHUHM ~ JTAOOPATOPHBIX ~ pabOT  MOXKET
BBINOJIHATh JICHCTBHS CBSI3aHHBIC C XOJOM padoT
PYKOBOJICTBYSICH METOJMYECKUMHU YyKa3aHUSMU U
HOpPMATHBHBIMH JIOKYMEHTaMHU oTpaciu,
WCIIBITHIBACT HE3HAYMTEIBHBIC 3aTPyJHCHHS Ha
3aIuTe Ja00paTOPHBIX padoT

3HaeT OCHOBBI OPraHU3alUU ONTHUYECKHUX
CUCTCM IHepcaadyu OaHHBIX, KOHCTPYKOHUIO U
OCHOBHBIE XapaKTEPUCTUKU ONTUYECKHU
[MPO3PAYHBIX CPEJl MEepeladyr Ha BHICOKOM YPOBHE.
YBEPEHHO M AapryMEHTUPOBAHO OTBEYaeT Ha
BOIIPOCHI IIPENOABATEIIS HA 3a4ETe.

VYwmeer IIPOU3BOJUTDH OJICMCHTApPHBIC
pacuyeTbl W H3MEpPEHHUS II0  ONPEACIICHUIO
OCHOBHBIX XapaKTCPUCTHK DJIEMEHTOB
ONTUYECKUX CHUCTEM U CETEH Neperadyu JaHHBIX,
[IPY 3TOM B pacdyeTax OTCYTCTBYIOT OLINOKH.

JlemoHCTpHUpYET YBEpEHHBIE HAaBBIKU,
MPUMCECHCHUSA OINITUYCCKHU MMPO3PAYHBIX CPEA AJIA
Iepejayd CUTHAJIOB C  LEJIbK  Pa3BUTHSL
CeTeBBbIX MIAaT(OPM, CUCTEM U CEeTeH Tepeaadn
naHHbIX. [Ipu  BBIONHEHUU J1TA0OPATOPHBIX
pa60T MOKET BBIIIOJIHATH JIGIZCTBPIH CBA3aHHBIC
c X0J0M pabot PYKOBOJCTBYSICh
HOpPMAaTHUBHBIMH JOKYMEHTaMH OTpacJii, Ha
3anuTe 71a00paTOpHBIX PabOT HE HCHBITHIBET
3aTPyJHEHUN




2.2 Tabmuia COOTBETCTBUS PE3yJbTaTOB MPOMEKYTOUHON aTTECTAIMH 10 JUCIIUIUIMHE YPOBHIO

sTana GopMUpPOBAHUS KOMIICTCHIIUN
Kox nanukaropa

IIxana A HHA P YpoBeHb OCBOCHUS

dopma KOHTPOJIS OCTHOKEHUS

OLICHUBAaHUA N KOMIETEHIINHU

KOMIIETEHITH
Huskuii,cpeauuit
MK-1.4 ACPCIIHH,

BBEICOKHH
3auer

3 MeToanueckne MaTepHaJibl, oNpe/iesomue NPoLeaypbl OlleHUBAHUS

[Tpouecc

OLICHUBAaHUA

3HAaHUW, YMEHMM, HaBBIKOB M (WIN)

OIIbITa  ACATCIBHOCTU,

XapaKTepU3yIOIIUX dTarbl (OpMUPOBAHUS KOMIETCHLUH, MpEACTaBlieH B Tabnuuax 1o dopmam

o0OyueHus:
Ounas hopma

Tun 3ausatusa

Tema (pazzgen)

OneHouHbIE CpEICTBA

I1K-1.4 Bnageer cnoco6amMu 1 METOJIaMU MPUMEHEHHUSI ONITUYECKHUX MTPO3PAYHBIX MATEPUATIOB JJIS
[[eJ1ei Pa3BUTHIO CETEBBIX TUIaT(HOPM, CUCTEM U CETeH mepeaayu TaHHbIX

Jlekuust Bce paznensl qucuuIuinHbl 3auer
KoHcTpykinu 1 XapakTepUCTHUKU BOJOKOHHO- Or4er 1o
JlabopaTopHas ONTHUYECKUX JIMHUU CBSI3U .
nabopaTopHol pabore
paboTa [TapameTpsl nepegaun ONTUYECKUX CUCTEM CBSI3U
OCHOBBI MOHTaKa BOJIOKOHHO-ONITUYECKUX JIMHUM CBSI3U
«DU3nYeCKre OCHOBBI ONTUYECKOM CBA3U» «OCHOBBI
IOCTPOEHUS ONTHUYECKUX CUCTEM CBA3U»«ONTHYECKOE
MpaxTycckoe BOJIOKHO» «KOHCTpYKIIMHU 1 XapaKTePUCTHKH Otuer no
SAHSTIC BOJIOKOHHO- ONTHYECKUX JIMHUN CBSI3U» «OCHOBBI MPaKTUYECKUM
TEOPHUH NEPeIavd IO BOJIOKOHHO-ONTUYECKUM JINHUSIM 3aHATUSAM 3a4eT
cBs3m», «IlapameTpsl mepeaadyn ONTUYECKUX CUCTEM
CBA3U»
OtyeTsl 110
1a00paTOPHBIM
CamocrosiTenpHas paboram
pabora Bce paznensl 1ucuUIIMHbL OtyeTsl 110
MPaKTUYECKUM
3aHATUAM
3auer

4 TunoBble KOHTPOJILHBIE 32 IaHUS

HpeI[CTaBI/ITI) OOVH MNPUMEP 3aJaHusd IO KaXKIAOMY THUIIY OLCHOYHBIX

KOMIIETEHIMH, (POPMUPYEMOM TaHHOH TUCIMITIIMHOM.

CPEACTB ISl KaxIou

IIK-1 — Cnocoben k sxcniyamayuu cemeguvlix niameopm, cucmem u cemet nepeoayu OaHHbIX
IIpakTHueckoe 3aHsATHE

1 ens paboTsr:
OcBoeHHE METOIMKM pacdera MmapaMeTpoB OIHOMOJOBOTO CTYNEHYATOTO W TPagUeHTHOTO
MHOT'OMOJTOBOTO CBETOBO/IA.
[IproOpereHre HABLIKOB pacyeTa MapamMeTpoB OJHOMOJOBOTO CTYIEHYATOrO U TPATUECHTHOTO
MHOT'OMOJIOBOT'O CBETOBOJIA.

2 [ToxroroBka k padore:




2.1
2.2

N3y4uTh CyIHOCTH MapaMETPOB OJJHOMOOBOI'O CTYIIEHYaTOr0 CBETOBOJA.
N3yunTh METONMKY pacuera mapamMeTpoB OJJHOMOJOBOIO CTYIIEHYAaTOrO U IPaUEHTHOrO

MHOT'OMOAOBOI'O CBETOBOAA.

3
3.1
CBETOBOJIA!

3aganue:
Paccunrtare mapameTpbl CTYNEHYAaTOTO OJJHOMOJOBOTO U TPAaJMEHTHOTO MHOTOMOIOBOTO

3.1.1 uncnoBymo aneprypy;

3.1.2 yucno HanpaBIsieMbIX MOJT;

3.1.3 3aryxaHue CBETOBOJA;

3.1.4 nucniepcuto ontuyeckoro BosiokHa (OB)

3.2 IlpuBectu rpaduik 3aBUCUMOCTH TOKa3aTess mpesioMmiaeHus ot nuamerpa OB.

5

HUcxoanbie JaHHBIE:

Ta6ymma 5.1 — MicxonHble TaHHBIC U1 pacdeTa OJTHOMOJJIOBOT'O CBETOBO/IA

[Tap Howmep Bapuanrta
aMeTp
dl, !
MKM ,0 5 ,0 5 ,0 5 ,0 ) 0,0 0,5
nl
478 ,483 ,494 ,555 512 ,523 531 ,543 ,52 ,562
n2
471 ,48 ,489 ,553 ,508 515 ,524 ,539 512 551
A,
MKM 31 3 55 52 3 31 55 55 3 31
tgd
x10-12
A , ‘
HM ,2 33 74 55 76 ’7 98 ’9 ,2 34

Ta6mumma 5.2 — VicxoiHbIe TaHHBIC 1) pacdeTa MHOTOMOJIOBOT'O CBETOBOIA

ITap Howmep BapuanTa
ameTp ’ @
dl,
MKM 0 2 4 6 8 0 2 4 6 8
nl
,6 ,58 ,56 ,54 ,52 9 ,48 ,46 44 42
n2
5 ,59 ,55 ,53 51 ,49 47 45 ,43 41
A,
MKM .85 ,32 ,32 ,31 )3 )3 ,32 .85 31 .85
tgd J ]
x10-12
6 Mertonuueckrue peKOMEHJAlHN:
6.1 IIpocreiimne OB mnpenctaBiasioT coO0OW KpPYIJIbIM JUAJIEKTPUUYECKUH (CTEKIIO MU
MPO3pavHbId TMOJUMEP) CTEP)KEHb, HA3bIBAEMBIA CEPJIIEBUHONW, OKPYKCHHBIM JIUAJICKTPHUECKOU

o n; = J&
ob6omoukoii. ITokasarenn MIPCIOMIICHUA MaTCpHraia CCPALCBUHBI 1 1 BCErga OOJIbIIIE TTOKA3aTeIs

n, = |e
HpeIoMIIEHHsT 000IOUYKH 2 2 rme €1 m €2— oTHOCHTENBHBIC IMINEKTPUUECKHE MPOHUIIAEMOCTH
CEPILIEBUHBI U 000JIOYKH COOTBETCTBEHHO[ 1].
6.1.1 Pacuer uncioBoii anepTypbl, HOPMUPOBAHHOM YACTOTHI U YUCIIAa MO



Jna nepenaun curHanoB OB ucnonb3yeTcsl sIBIEHHE MOJIHOIO BHYTPEHHEIO OTPaXKEHMsI Ha
TpaHMIIEC pa3jiesia ABYX JUIICKTPUIECKUX cpen (nl > n2).

ArmepTypa — 3TO Yroil MEXIy ONTHYECKOH OChIO M OJHOW M3 00pa3yroIIMX CBETOBOTO KOHYCA,
MOTAJIAlOIIETO B TOPEIl BOJOKOHHOTO CBETOBOJZIA, NMPH KOTOPOM BBIMOJHSCTCS YCIOBHE ITOJIHOTO
BHYTPEHHETO OTPAXKEHHUSL.

|_£73 Zo
{ VA la,
n

{

'32/ _I/ S

Pucynok 1 - Pactipoctpanenue nyya B OB

.

'_--l

[To omruueckomMy BOJOKHY OyayT 3(h(}ekTHBHO TepenaBaThCs TOJNBKO JIyYd, 3aKIFOYCHHBIN
BHYTPU TEJECHOIO YrIia 04 (pucyHok 1), BeaMuMHAa KOTOPOTO OOYCIIOBJEHA YIJIOM IIOJIHOTO

BHYTPCHHCI'O OTpPaKCHUA . . OTOT TenecHBIH yroia XapaKTCPU3YCTCA YHUCI0BOM anepTypoﬁ

NA = 1,sin0, n, =
IpU BBOJIE Jyda M3 BO3JyXa (n0 — moxasarenb mpenomieHus Bo3nyxa). Jlisa

APYTUX PA3IUYHBIX CPE PacyeT MPOU3BOIUTCS 110 hopmyie 6:

NA: rin@A = “’112 — 122 (1)

>
rie nl u n2- mokazarendn (KOX(PQPHUIMEHTH) NPEITOMIICHUS CEPAICBHHBI U 000JIOUKH
COOTBETCTBEHHO.

PexyuM paboThl ONTHYECKOTO BOJOKHA OIpeneNseTcss HOpMHUpoBaHHON dwactoroii OB. Kak
IIPaBWJIO, €CIIM IaHHBIN MapamMeTp HaxoauTcs B npenenax ot 0 no 2,405, To umeeT MecTo OJHOMOAOBBIN
PeKUM TIepeadr, ecli Ke JaHHBIH mapamerp OoibIie , peXuM paboThl — MHOTOMOAOBHINA. Pacuer
HOPMHPOBAHHOM 4acTOThl ¥, mpou3BOIUTCS 10 hopmyie 7:

A @

e A— JAJINHA BOJIHBI U3JIYy4YaTECJIsd, MKM;

¢ - muameTp cepanesunsl OB, M.
Yucno HampaBIIEMbIX MOJI BBITIOJIHAETCS 110 METOAUKE [1]
Jl1s rpaiueHTHBIX BOJIOKOH

V2
4 3)
I[J'IS[ CTyHGanTLIX BOJIOKOH
Vz
N=—
2 4)

6.1.2 Pacuer ocnabnenus (3aTyxanusi) curtaina 8 OB

3aTyxaHue ONTHUYECKOTO CHTHAJa B Kabene B 001IeM MOHUMaHUH O0YCIIOBIECHO COOCTBEHHBIMU
notepssMmu B OB oc ¥ JOMOTHUTETFHBIMU MOTEPSIMU, TaK HAa3bIBAEMBIM KAaOENbHBIMH, OK HA IUHUILY
JUIMHBI B OJJUH KUJIOMETP, 00YCIIOBJIEHHBIMH CKPYTKOI1, a Takxke Aedopmanveid 1 u3rudaMmu ONTHYECKUX



BOJIOKOH HpI/I HaJIOKCHUU HOKpBITI/Iﬁ 1 3allIUTHBIX O6OJ’IO‘ICK B Hpouecce HN3TOTOBJICHHUS OIITHYCCKOI'O
Kaoens:

OLOK = OlC + OK %)

Benmnunna ok B peanbHbIX ycioBusx coctaBiaser 0,1-0,5 nb/km. Ha coBpemenHOM »dTame
pa3BUTHS TEXHOJIOTUH MPOM3BOJACTBA ONTUYECKUX Kaberel oK HaxoIATCS Ha JOCTATOYHO HU3KOM
YpOBHE U MMPU pacyeTax B JAHHOU paboTe HE YIUTHIBACTCS.

Cob6cTBeHHbIE TOTEPH BOJOKOHHOTO OINTHYECKOTO BOJOKHA COCTOAT U3 IMOTeph (3aTyXaHus)
MOTJIOIICHUS O ¥ TOTEPh(3aTyXaHusl) pacCestHUS oLp:

oc = ot + ap. (6)
3aryxaHue B pe3yJibTaTe MOIJIOIICHUS ol Ab/KM, CBS3aHO C MOTEPSIMH Ha TUDIICKTPUYECKYIO

HOJISIPU3AIIMIO, JINHEIHO PacTeT ¢ YaCTOTOM, CYLIECTBEHHO 3aBHCHUT OT CBOWCTB Marepuaja BOJIOKHA (tg
d). B nnanazone padounx yactor BOCII xonmu4ecTBEHHO OHM MOTYT OBITh OIIeHEHBI 1o (hopmyie [1]

TX 17 X g0
o =369x —1 >
A , 1b/KkM, (7)
rme nl — moka3areins npeaomieHus cepaneBuHbl OB;

tgd — TaHreHc yrja JUAJIEKTPUYECKHUX IMOTeph Marepuana cepiaueBuHbl OB, nmpuHuMarommi
3HaueHus B auarnasoHe oT 10-12 1o 2-10-11 (mpu pacuerax naHHble OpaTh COIIaCHO BapUaHTa 3aJaHus);

A —  JJIMHA BOJIHBI, KM.

3aTyxaHue BCJIEICTBUE PACCESIHHs BbI3BIBACTCS HECKOJbBKMMM MexaHusMamu. Bo Bcex
ONTUYECKH TMPO3PAuHBIX BEIIECTBAX CBET pAcCEMBACTCS B pe3ylbTaTe (QIyKTyamuid IOKa3aTems
IPEJOMJIEHUSI B CBOIO OY€peb BO3HUKIIMX BCIEACTBUE TEIUIOBBIX (UIyKTyauui B *KHUAKOH (aze u
«3aMOPOKEHHBIX» IIPH 3aTBepAeBaHuu. Takoe paccesHue sBisiercs PaneeBckuM.

Koadduuunent 3aryxanus, o0yclIOBIEHHBI paccesHUEM, MOXKET ObITh Hail/leH U3 BbIpAXKEHUS

3 12
REXE]_ ’>%’><?><’>< 03
4
31 , )

rae k=1,38-10-23 JIx/K — nocrossHHasg bonbiiMana;

T —remneparypa 3aTBepaeBaHus cTekia npu BeITsDKKE, 1500K;

B — ko3 dunuent cxxumaemocTu Marepuana, 8,1x10-11, M2 /H;

nl — moxazarenb NPEeIoOMIIEHUS CEPILIEBUHBI.

HtoroBoe 3HaueHue Kod(pQUIMEHTa 3aTyXaHWs, OINpelensercs Kak CyMMa 3aTyXaHUs
pacceurBaHMsl, 3aTyXaHUs MTOTJIOMIEHUS U 3aTyXaHHs 00yCIOBIEHHOTO KaOeIbHBIMU MOTEPSIMHU.

[Tpu BeIMONIHEHNH PAOOTHI KabelbHbIE IOTEPU BOJIOKHA HE YUUTHIBATh.

[To oxoHUaHMHU pacueToB JaTh 3aKJIIOYEHHU O COOTBETCTBUM PACCUMTAHHOIO Kod(dduumeHrta
3aTyxaHMs HOPMHUPOBAaHHOMY 3HAQUEHHUIO JJIs  MCIOJNb3yeMoil pabodell JIJIMHBI  BOJHBI U
COOTBETCTBYIOIIETO € OKHA MPO3PAYHOCTH.

[1]

op = (.34 x

6.1.3 lucniepcust OB

CpaBHUBas AUCIIEPCHOHHBIE XapaKTEPUCTUKH pa3inuyHbIX OB, MOXHO OTMETUTH, YTO JIyULIUMHU
JaHHBIMU O0JaJal0T OJHOMOJOBBIE CBETOBOJIbI, TaK KaK B HMX OTCYTCTBYET MOJOBas aucrnepcus. B
CTYIeHYaTbIX MHOroMoJ10BbIX OB, Hao0opoT, HabmOJaeTCsl BecbMa 3HAUMTENbHAs aucnepcus. PazHble
MOJbl HMMEIOT pa3JIMYHOE BpEMS pACHPOCTPAHEHHs, B PpE3ylbTaT€ YEro Ha INPUEMHOM KOHLE
HapymarTcsl (a3oBble COOTHOLIEHMSI COCTABISIONIMX CHTHAJA W CHTHAJl CWIBHO MCKaXKaeTcs
(pa3mbiBaercs). B rpaamenTHIXx OB HponcXOOUT BBIpaBHUBAaHUE BPEMEHU pPaclpOCTPaHEHUS

pa3jindHbIX MOJ 3a CYET CICHHUAIBHO HO,I[06paHHOFO HpO(I)I/IJISI MoKas3arejid IMPEIIOMIICHUA: n

YMCHBIIACTCA OT HCHTpPA K HCpI/I(I)CpI/II/I o napa60m/1quI<0My 3aKOHY. OTO BBI3LIBACT pe(bpalcumo -



WCKPUBJICHHE TPACKTOPUU Jiyda K OCEBOM JIMHHH, YTO OOYyCIaBIMBAECT BOJHOOOpa3HBIM XapakTep
pacmipoctpanenus nyde Baoab OB mo BuHTOBOM nuuHuu. ['OB momoOHO cpene ¢ pacmpenernecHHbIM
JMH30BBIM 3((HEeKTOM, B KOTOPOIl CBETOBOI IyUOK MOABEPIaeTCsl HEMPEPBIBHOM MOIPOKYCHPOBKE.

Kpome MomoBoii mucniepcun B OB cymecTtByer eme xpoMaruueckas (4acTOTHAs) TUCIIEPCHUS
(MarepuanbHas, BonHOBOAHAs U mpoduibHas). [Tomumo OB B ofmiee ymmupeHHE UMIyIbCa BHOCST
CBOH BKJIaJl ONITHYECKUH U3Tydaress (Jiazep, cBeToanon) u ¢poronprueMHuk (poroauom)[2.1].

VYummpenue uMIynbca, OTHECEHHOE K 1 KM, Ha3bIBalOT AucHepcuei. [l MHOTOMOJOBBIX
IPaJeHTHBIX BOJOKOH JAUCIIEPCHS PACCUUTHIBACTCS 1O popMyIie

€47

T= ——
8n,"c

, HC/KM )]

rae NA — gucinoBas anneptypa OB;
nl — nokazaresnp npenomieHus cepaneBunbl OB;
C — CKOPOCTh CBETa, KM/C.

I[J'ISI OAHOMOZOBOI'O BOJIOKHA JUCIICPCUA OIIPEACINTHCA KaK;

r=A\ M +304 | 10

rie A, aM —IIMpPHUHA CIIEKTPa U3JIy4YEHUsI NCTOYHUKA;
M(A

B(A . ynenbHas BoaHoBast qucnepeus OB uist 3a1aHHOM ITMHBI BOJTHBI.
M(A - B4

- YACJ/IbHAg MaTCepuajibHas JUCIICPCHUL OB JJIA SaﬂaHHOﬁ JJINHBI BOJIHBI,

onpezaensoTes 1o tabnuue 1.

Tabmuna 3 — KoaduuneHTs! BOTHOBOM M MaTepHaIbHON TUCTIEPCHH

JlmmHa

BOJIHBI A,MKM | ,0 .8 ,0 2 3 4 55 ,6 ,8
M), |
B(h),

c/(KM-HM) 2 4 6

Pe3ynbraThl pacueToB CBECTH B TaOIHILY.

Tabmuna 6.1 — Pe3ynpTaThl pacueToB
[Tapamerp 3HaueHue

OIHOMOIOBO MmuoromoioBoe
e OB OB

Uucnosas aneprypa, NA

Hopmuposannas yacrora, V

Hucno mon, Crynenuyatoe OB

I'paguentoe OB
3aryxaHue MoryIomeHus, o, 1b/km

3aTyxaHue paccesHus, op, 1b/km

OOmee 3aTyxaHue OIITHYECKOT O
BOJIOKHA, O, 1b/KM

Jucnepcus ONTHYECKOTO BOJIOKHA,
nC\km




4.2 IIpumep 3amanus Ha JabOpaTOpHYIO paboTy

Ilens paboThI:
M3yuuTh KOHCTPYKIIMIO U ONTHYECKUX KaOenel. OTBETUTh Ha BONPOCHI, 3aMIOJHUTH TAOJIHUITY.

N /o Howmep o6pasiia OK
Bompocst
1 2 3 4

1 Tun xoucTpykumu OK

2 YHucno onTHYECKUX MOAYJIEH

3 Pacupetka ontryeckux Moayinei

4 Uncmo onTHIeCKUX BOJIOKOH

5 PacuBeTka onTHYECKUX BOJIOKOH

6 Martepuan cuiaoBOro 3JI€MEHTa U

€ro KOHCTPYKLUS

7 Matepuan Moy TbHOM TPYOKHU

8 Marepuan Braro3amiuTHOR
(BHYTpeHHEH) 000710YKH

9 CocraB 1 MaTepuall 3allUTHOTO
MOKPBITHUS

10 Crioco6 mpoxiTagku

11 IIpeanonaraemast moiaHas Mmapka
OK B cootBerctBHH ¢ TY 16-
705.296-86

12 [Ipenmonaraemas Mapka kadens
B COOTBETCTBHH C MapKUPOBKOU
3A0 COKK

13 [Mpumensemas LICIT PDH

14 CkopocTs niepeauu

uHpopmaiu, MouT/c

15 Pabouyas minHa BOJIHBI, MKM

16 OpranuzyeMoe 4Yncio KaHaJIOB
10 JIByM BOJIOKHAM.

17 OO01Iee YncI0 KaHAJIOB,
OpraHu3yeMoe 1o JaHHOMY KaOeiro

18 MecTo HUCIIOIBL30BaHUS




4.3 IlepedyeHb BOMPOCOB HA 3a4ET

OcHoBHBIE CBOMCTBA cBeTa. [[oJIHOE BHYTpEHHEE OTpaKEHUE
O6o6mennas ctpykrypHas cxema BOCII. Haznauenne 0OCHOBHBIX KOMITOHEHTOB.
CpaBHUTENIbHAS XapaKTEPUCTUKA HICTOYHUKOB ONTHYECKOTO n3inydeHus B BOCII
CpaBHuTeNbHAS XapakTepucTuka poronpueMHnkoB B BOCII
. Koncrpykuusa u knaccudukanus onTUYecKuX BoJOKOH. CTaHAApThl Ha ONTUYECKHE BOJIOKHA
G651, G652

6. KoHCTpyKIIMsI 1 MApKUPOBKA ONITHYECKUX Kabenen

7. Tunbl CBETOBBIX JIyueil B ONTUYECKUX BOJOKHAX. OCOOEHHOCTH UX PACIIPOCTPAHCHHS.

8. Aneptypa onThueckoro BoJOKHA. [loHsTue uwucioBoil aneptypel. BcokoamepTypHbie U
HU3KOAIIEPTYPHbIE BOJOKHA. BiinsHMEe anepTypbl Ha IPOLIECC Nepeaayn.

9. Kputnueckas nvHa BoiHbIL. J{i1Ha BOJIHBI oTceuku. ['paduyeckoe nosicHeHUe.

10. Twumbl BOJH B ONTUYECKUX BOJIOKHAX. OCOOEHHOCTH MX PACIIPOCTPAHCHHS.

N

11. 3aryxaHue B ONTHYECKOM BOJIOKHE.  3aTyXaHHE pPACCEUBAHMs: IMPUYMHBL, CHOCOOBI
YMEHBILIEHNUS, BKJIaJ B pe3ylbTupyrollee 3aryxanue OB.
12. 3aryxaHue B ONTHYECKOM BOJIOKHE.  3aTyXaHHE [OIJIOLICHUS: IPHUYUHBI, CHOCOOBI

YMEHBILICHHUS, BKJIJl B pe3ybTupyromnee 3atyxanue OB.

13. 3aryxaHue B ONTHYECKOM BOJOKHE. 3aTyXaHUe IOTJIOLICHUs MPUMECAMU: IPUUYMHBI,
CTocoOBI YMEHBIIIEHUS, BKIIAJ] B pe3yibTupyomiee 3aryxanue OB.

14. 3aryxaHue B ONTHYECKOM BOJIOKHE. ['paduk 3aTyxaHus ONTHYECKOro BoJOKHA. [TosICHUTH
3aBUCHUMOCTB OT AJIMHBI BOJIHHEI. Oxna IMPpO3PAvYHOCTH.

15. ducnepcuss onTuyeckoro BosokHa. Ompexaenenue, Kiaccupukanus. MexMooBas
mucriepenst. KoahpuiueHT mmpoKomoiocHOCTH.

16. Iucnepcuss onTudyeckoro BosiokHa. Ormpenenenue, kiaccudukanusa. XpomaTudeckas
mucriepensi. KoahpuueHT mmpoKomoiocHOCTH.

17. ducnepcuss ontudeckoro BojokHa. Ompenenenue, kinaccudukauus. IlonspuzanuonHas
MojoBas aucriepcus. KoaddunumeHT mmpokonoaocHOCTH.

18. McTOYHHMKH ONAaCHBIX BHEIIHUX 3JIEKTPOMArHUTHBIX BIMSIHUM U CIIOCOOBI 3aIIUTHI OT HUX.

S baHK KOHTPOJIbHBIX 3a/1aHUI M MHBIX MAaTEPHAJIOB, HCII0JIb3YEeMbIX B IpoLecce npoueayp
TEKYILEero KOHTPOJIA ¥ MPOMEKYTOYHOM aTTeCTAlNH

bank mpencraBnen B jokambHOW cet  kadeappt MOC wu  gocrymen mno  URL:
http://www.aup.uisi.ru. B pazaene «O6yuenue» MIC — OI'OC 3++


http://aup.uisi.ru/13367/
http://aup.uisi.ru/3552164/

OrneHOYHBIE CPEICTBA PACCMOTPEHBI U YTBEPKACHBI Ha 3acenanuu kadenpsr MOC

ITporoxon Ne or" " 20 r.
3aBeyromuii (3aM. 3aBenyroiero) kadeapoit / /
[IpoTokon Ne or" " 20 1.
3aBenyromniuii (3aM. 3aBenyroIiero) kadempou / /
ITporoxon Ne or" " 20 1.
3aBeayromuii (3aM. 3aBenyroiiero) kadeapoi / /
[TpoTokon Ne or" " 20 .

3aBenyromniuii (3aM. 3aBenyroIiero) kadempou / /




OlieHOYHbIE CPEICTBA PACCMOTPEHBI M YTBEPIKIEHb! Ha 3ace1anuu kadeapst MOIC

[IpoToxon Nej or" j’) w172 2024

3asetytomii (3am. 3aBeayiomero) kadeapoii /
=

[Tporokosn No or" : 20

3asenyroumii (3am. 3aBenyronero) kadeapoii / /

[Tporokon Ne or" ! 20 r

3aBe/1y oI (3aM. 3aBeyiouiero) kadeapoii / /

IIporoxon Ne ot " : 20 .

3aBeyronuit (3am. 3aBe1yomiero) Kkapeapoi / /




