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1. Heau u 321294 TUCHUILIMHBI

Pabouas mporpamma JUCHHILIMHBI «BonokonHo-onmuyueckue aunuu césasu» (b1.B.09)
— JWCHWIUIMHA) COCTABJICHA B COOTBETCTBHHM ¢ TpeOoBaHUsAMHU (heaepaabHOro

roCy/IapCTBEHHOTO0 00pa30BaTEIbHOIO CTAaHIApTa BBHICIIErO 00pa30BaHUS IO CIELHUATBLHOCTU
23.05.05. «Cucmemul obecneuenus osudicenusi noezoos» (nanee — ®I'OC BO) yTBep:KIeHHOTO
27 mapra 2018 r., mpukaz3 MwunHoOpHayku Poccum Ne 217, ¢ yderoM mpodeccnoHaIbHOTO
crangapta 17.018 «PabOTHHK IO TEXHHYECKOMY OOCITYXMBAHUIO H PEMOHTY OOBEKTOB
JKEJIE3HOJOPOXKHOM IEKTPOCBs3N» (yTBepkaeH 1 anpens 2024 r., nmpuka3z Muntpyna Poccun No

1628).

Lenpro u3ydyeHUs: AUCUUIUIMHBL «BOJOKOHHO-ONTHYECKHE JIMHUM CBSI3U» SIBISIETCS
npuoOpeTeHue HaBBIKOB W IIOJIyY€HHE CTYyACHTAaMH 3HaHUH 10  BOIpOcCaM
MIPOEKTUPOBAHUS, CTPOUTENBCTBA M HKCIUTyaTallMd BOJIOKOHHO-ONTHYECKUX JIMHUN
nepelayu U CeTeil pa3IMyHOro Ha3HAYEeHMsI Ha KEeJIe3HOA0POKHOM TPAHCIIOPTE
JI1st 1oCTHKEHUs TOCTaBICHHBIX LEJIeH pelaroTcs CIeAyoIIne 3a1a4n:
— U3Y4YEHHME DOBOJIOLUM Pa3BUTHS BOJIOKOHHO-ONTUYECKUX CHCTEM Iepelayud |
BOJIOKOHHO-ONTHYECKUX JIMHUN CBA3M C YYETOM OCOOEHHOCTEH >KENE€3HOAOPOKHOTO
TPaHCIIOPTA;
— H3Y4YEHHE OCHOBHBIX 3JIEMEHTOB M XapaKTEPUCTUK BOJIOKOHHO-ONTHUYECKHUX JIMHUUN
CBsI3M (AKTUBHBIX U MACCUBHBIX) UX KJIaCCU(UKALINIO U 00JIACTH IPUMEHEHHUS,
— U3Y4YEHHME OCHOBHBIX INPUHIMIIOB IPOEKTUPOBAHUSA U CTPOUTENIHCTBA BOJOKOHHO-
ONITUYECKUX JIMHUH CBS3H TEXHOJIOTMYECKHX OIEPATOPOB CBSI3U C YYETOM CIEUU(UKU
KEJIE3HOAOPOKHOIO TPAHCIIOPTA;
— I0JIy4YE€HUE HaBbIKOB MOHTa)Ka U Pa3JIMYHBIX BUI0B U3MEPEHUSI ONTHUYECKUX BOJIOKOH,
ONTUYECKUX TPAKTOB M ONTHUYECKUX Kabeyel CBA3H;

U3Y4YEHHE NEPCIIEKTUBHBIX KOMIIOHEHTOB BOJIOKOHHO-ONTUYECKUX CETEH CBS3U IS

MOCTPOEHHUS MOJIHOCTHhIO ONTHYECKUX TEJIEKOMMYHHKAIIMOHHBIX CETEH.

2. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB oﬁyqem/m nmo ITMCIMIIJIMHE,

COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pa30BaTe/IbHOI MPOrpaMMe HHAUKATOPAMH

JOCTHKEHHS KOMIIeTeHI NI

[InanupyemMbpiMu  pe3ynbTaTaMd OOYYEHHS] TO JUCHUIUIMHE (MOIYJI0) SBIISICTCS

dbopMupoBaHUe y 00YJIArOIIMXCS KOMIETSHIIUN W/WiK yacTH KoMiieTeHIi. ChopMUpOBaHHOCTD
KOMITETCHIIMM W/WJIM 9acTH KOMIIETEHITUI OLIEHUBAETCSI C TIOMOIIBI0 UHIUKATOPOB JTOCTHKEHUS
KOMIIETEHIINH.

HH}IHKaTOpr JOCTHKCHUSA

N Pe3yabTaThbl 00yueHHs MO TMCHUILIMHE
KOMIIeTeHIUH

[MK-1 Texanueckoe 00CTy)KUBaHHE aHATIOTOBOTO U MU(MPOBOI0 000PYI0BAHHUS, YCTPOHUCTB U

COOPYKEHUM JKeJIE3HOT0POKHOM 3JIEKTPOCBSIZU

[K-1.2.2 Ymeer OOyyarommiics ymeem:
JIMAarHOCTUPOBATh  BO3MOYKHBIE | — OLICHMBATh XapaKTEPHCTUKH ONTHYCCKUX H3MEPHTEIbHBIX
HEUCIIPABHOCTH npu | MpHOOPOB, BIUAIONIMX HA TOYHOCTH OINPEIENCHHS H3MEPSIEMBIX

TEXHUYECKOM  OOCIY)XMBaHHMHU | IaPaMETPOB M Pa3peHIAIONIyI0 CIIOCOOHOCTh NPH PAa3IMYHBIX BHIAX
OOBEKTOB  JKEJIE3HOJOPOXKHON | M3MEPEHUIA;
JJIEKTPOCBSI3U - [IPOBOJMTL H3MEPEHMs 10 OIPENEICHHUIO XapaKTepa M




NHaukaTopsbl 10CTHKEHUSA
KOMIIeTeHIUH

PeSy.]'II)TaTbI oﬁyqe}mﬂ M0 JTMCIHMIIJINHE

paCCTOHHI/Iﬁ J0 MECT HOBpe)K)ICHI/Iﬁ ONTHUYECKUX Kabenel CBA3u.

I1K-1.3.7 ImeeT HaBBIKH
aHaIM3a TEXHUYECKOTrO
COCTOSIHHS 00BEKTOB
JKEJIe3HOI0POXKHOM
AIIEKTPOCBSI3H

OO0yuaromuiics enadeem:

— HaBblkamMM OLIEHKM @OTEPh B Pa3bEMHBIX COCAMHEHHUAX H
IPUMEHSTh IpaBWia OOpalieHHs C ONTHUYECKHMHU pa3beMaMH
Pa3IMYHBIX TUIIOB U X TEXHUYECKOE O0CTYKHBAHUE,

— METOJMKON MHXEHEpHOro pacyeTa JIUHBl PEreHepariOHHOTO
yuactka BOJIC;

— [OPUHIMIIAMHA OPOEKTHPOBAHMSA BOJOKOHHO-ONTHYECKUX JIMHUH
CBSI3H;

— TEXHOJIOTHSMHU PEMOHTHO-BOCCTaHOBUTENBHBIX pabot BOJIC;

— METOAMKON HH)XEHEpPHOI'0 pacyera [UIMHBI pPEreHepaloHHOTO
yuactka BOJIC

I1K-1.3.11. MmeeT HABLIKK
HU3MEPEHUS DIIEKTPUUECKUX
MapaMeTpPOB BO3AYIIHbIX,
KaOeJIbHBIX U BOJTOKOHHO-
ONTUYECKUX JIMHUN
JKEJIE3HOIOPOXKHOM aBTOMAaTUKHU

OOyuaromuiics umeem HABLIKU:

—  TPOEKTUPOBAHMS BOJOKOHHO-ONTHUYECKUX JIMHUM CBSI3U;
pacdyeToB  yCWIMA ~HA  PacCTsDKEHUE  CAMOHECYILETO
ONTHYECKOTO KaOelsi PU Pa3IMYHBIX METCOPOJIOTHUYECKUX
YCIIOBUSX;

3. MecTo AUCHHUILINHBI B CTPYKTYpPe OCHOBHOM NPO(ecCHOHAILHOH

o0pa3oBaTe/IbHON NPOTrPaMMBbI

JlucuumiauHa OTHOCUTCS K dYacTd, (QOpPMHUpPYEeMOW Yy4YaCTHHKaMHU OOpa30BaTEIbHBIX
oTHomeHui 610ka 1 «ucuurumasl (MOIYIIN)».

4. O0bemM IMCUMIIMHBI M BUABI Y4eOHOI padoThI

Jli1s ouHO# popMBI 00yUEHHUS:

Bup yueOHo# padoThbl Bcero yacos CeM7e “p
KonTaktHas pabora (110 BUgaM y4eOHbIX 3aHITHI)
48 48
B ToM ynce:
—  srexru (JT) 32 32
— npaktuueckue 3ansatus (113) - -
— JrabopatopHbie padoThI (JIP) 16 16
CamocrositenpHas pabota (CPC) (Bcero) 60 60
KonTtpons 36 36
dopma KOHTPOJIsI (IPOMEKYTOUHON aTTEeCTAlINN) 39, KII
OO6m1ast TpyI0EMKOCTh: 9ac / 3.€. 144 144
Jliig 3a04HON (hOpMBI 00yUEeHHS
N Kypc
Bup yueOHoii padoThl Bcero yacos 5
KonTaktHas pabora (1o BUugaM y4eOHbIX 3aHITHI) 12 12
B ToM guce:
—  srexrmu (JT) 8 8
— mpaktuueckue 3auatus (I13) - -




. Kype
Bup yueOHoii padoThl Bcero yacos }ép
— nabopatopHbie padoTsl (JIP) 4 4
CamocrositensHas pabota (CPC) (Bcero) 123 123
Kontpons 9 9
@dopma KOHTPOJIS (IIPOMEKYTOUHON aTTECTALMN) 9, KII
OO6m1ast TpyI0EMKOCTh: Yac / 3.€. 144
Ipumeuanue: « Dopma konmponsy —kzamen (3), kypcosoii npoekm (KII)
5. CTpykKTypa u cojep:KaHue TUCHUATIIAHBI
5.1. Pa3zziensl IUCHUILTMHBI U COAEPKaHUE PACCMAaTPUBAEMBIX BOIIPOCOB
Ji1s ouHO# popMBI 00YUEHUS
WNupukatopsl
No | HaumeHnoBanue pasnena
pas ConepskaHue pasaena AOCTHKCHHA
n/n JHACIIUILTNHBI KOMIIETEHIHMI
Jleknusi 1. OcHoBHble a3tamel  passutud | [1K1.2.2, TIK
BOJIOKOHHO-ONITUYECKUX JIMHUM U CETeH CBS3H. 1.3.7
Bknan yuyensix Poccum B TEOpHUIO U MPaKTHKY
onthyeckor cBsa3u. OONACTH WCIIONB30BaHUS
BOJIOKOHHO-ONITHUECKUX TEXHOJIOTHH U Kabenen
B Pa3IMYHBIX CETSX Mepenadd MHpOpMaIuu Ha
KEJIE3HOIOPOIKHOM TpaHCIOpTE:
MAarucCTpajJbHOM, AOPOKHOM U OTAEIECHYECKON
CETAX CBsI3H, Ka6CHLHOFO TCIICBUJCHUS,
repeiavyn AaHHbIX, aBTOMATU3ALUK YIIPABICHHUS
JBUXCHHUEM, a TaKXKE JIOKAJIbHBIX
BBIYUCIUTCIIBHBIX CETAX U CETAX a6OHeHTCKOFO
Pasnen 1. O6mactu
J0CTyna. JTarbl Pa3BUTHSI HKEIE3HOTOPOKHBIX
IMPUMCHCHUSA U o o
1 BOJIOKOHHO-ONITHYECKHX JIMHUI U CeTel CBSA3M.

MIPUHOUIIBI TOCTPOCHUA

o CTpyKTypHas cxema Iiepeaadr mH(popManuu 1o
OIITHYCCKHUX CCTECU CBA3H PYKTYP peaL (b pMall

ONTHYECKOW TUHHUH CBsI3U. OCHOBHBIE DIIEMEHTHI
BOJIC. Bsaumocssa3s MEXKIY
XapaKTepUCTUKaMHU HMCTOYHHKOB ONTHYECKOTO
W3ITy4YeHHS, ONTUYECKUM  BOJIOKHOM |
PUEMHHUKaMU OIITHYECKOTO U3ITy4EHHSL.
CxemaTHueckasi CTPyKTypa HEKOMMYTHUPYEMOU
U KOMMYTHPYEMOH  BOJOKOHHO-ONITHYECKON
cetu. Crangaptel MexayHapoaaoro Coroza
ONEKTPOCBA3M M JPYTHUX MEXKAYHApOJHBIX
OpTraHM3aIyi, Kacarompecs BOJIOKOHHO-
ONTUYECKUX TEXHOJIOTUH TPU MPOEKTUPOBAHUH,
cTpouTenscTBe U dKcIuryaTannu BOJIC.




/1

HaumenoBanue pasnena
JUCLIUILINHEI

ConeprkaHue pas3zena

NnaukaTtopst
JTOCTHKEHHUS
KOMIIETEHITUMI

Paznen 2. Koncrpykuus
W THUIIBI OIITUYCCKHUX
BOJIOKOH.
XapaKTepuCTUKHU
ONTUYECKUX BOJIOKOH,
OIIpEEIISIOINE UX
Ka4yecTBO U
J0JTOBEYHOCTD

Jlexnms 2. KoHCTpyKIus ONTHYECKUX BOJIOKOH.
CepaueBuHa M OTpaxkarwomas  000J04YKa.
IlepBr4YHOE 3alIUTHOE TOKPBITHE W 3aIUTHBIC
00OJIOYKM  ONTHUYECKUX  BOJOKOH.  THIIBI
ONTUYECKUX BOJIOKOH. PasnoBunnOCTH
MHOTOMOJIOBBIX BOJIOKOH M  00jacTu uX
WCIOIB30BaHNsl. Pa3HOBUIHOCTH OJTHOMOAOBBIX
BOJIOKOH M 00JIACTH WX UCTIOIB30BAHUSI.
ITpoduns pacnpenencHus MTOKa3aTes
MIPEITOMIICHUS, ero BO3JEHCTBHE Ha
pacIpoCcTpaHeHHE CBE€Ta II0  ONTHYECKOMY
BOJIOKHY. IIpHunHBEI OrpaHu4eHMs] JalbHOCTU U
CKOPOCTH Iepeady [0 ONTHYECKUM BOJIOKHAM.
CpenHekBanpaTuiecKas JUIUTEJIBHOCTh
uMIysbcoB. IlepenaTouHble  XapaKTEPHUCTHKHU
ONTHYECKOrO BOJIOKHA. [IpMumHBI W OLEHKa
MOTEPh B ONTUYECKUX BOJNOKHAX. [lormomenue
U paccessHUEe. 3aTyXaHHUE ONTUYECKUX BOJIOKOH.
Jucnepcuss MMIyJIbCHBIX CHrHajioB. Moposas
JUCTIEPCHSL. Hucnepcus MaTepuaia.
BonnosonHas gucnepcus. IlonspusanuonHas
MOJOBasi IUCIIEPCUSL.

[1K1.2.2, [IK
1.3.7

JlaGopaTopuasi _padora 1 HccaemoBanue
MPOIIECCOB  PACIPOCTPAHCHUS  ONTHYECKHUX
HUMITYJIECOB MO OJTHOMO/TOBBIM BOJIOKHAM.

CamocrosiTenbHas padora. KypcoBoil mpoekT.

Jleknuss 3.  XapakTepUCTHKH  IEpe/ladu:
KO3 UITUSHT 3aTyXaHUsl, [10JI0CA IIPOITYCKaHWUS,
XpOMaTH4YecKasi AMUCIepcus. DJeKTpUdecKas H
OTITUYECKAs noJjoca MIPOIYCKaHHUSL.
I'eomerpuyeckue XapaKTePUCTUKH.
MexaHH4yecKre XapaKTepUCTUKU IMPOYHOCTh U
CPOK CITy>KOBI ONITUYECKUX BOJIOKOH.
Teoperuueckass W peaJibHas  MPOYHOCTh
OINITUYECKOTO BOJIOKHA Ha pa3pbiB. McnbiTanue
ONTUYECKOTO BOJIOKHA Ha MPOYHOCTH M pacyer
BEPOSITHOCTH  pa3pymieHus BoiokHa. Cpok
CIy’)KOBl ONTHYECKOro BojoOKHA. Crarmdeckas
KOppo3usi WM JMHAMHUYECKass  KOppO3usl.
KnuMaTHueckue XapaKTepPUCTHKH ONTHYECKUX
BOJIOKOH.

CamocrosiTenbHas padora. KypcoBoil mpoekr.

[IK-1.3.7

IK-1.3.11

IK-1.3.11

Pazpgen 3.
Pacripoctpanenue cera
B CTYIIEHYATHIX U
IPagUCHTHBIX
ONTHYECKUX BOJOKHAX

Jexkmusi 4. JlBa monmxoma K OOBICHCHHIO
mporiecca pacrpocTpaHeHUs cBeTa B
ONTUYECKUX BOJIOKHaX. JlyueBoit moaxon.
DIIEeKTPOMarHUTHBIN MOJIXO/I. OCHOBHBIE
3aKOHbl TeoMeTpuueckoil ontuku. IlosHoe
BHYTPEHHEE OTpPaKCHHWE IUIOCKOW BOJIHBEI Ha
rpaHuile pasjena AByX cpell. 3akoH CHeinyca.

[1IK1.2.2, IIK
1.3.7
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HaumenoBanue pasnena
JUCLIUILINHEI

ConeprkaHue pas3zena

NnaukaTtopst
JTOCTHKEHHUS
KOMIIETEHITUMI

BouHOBBIE TTpoTIecCh Ha TPaHUIE pa3jiena JIBYyX
OURJICKTpUUECKX  cpeln.  Pacmpoctpanenue
CBETa B CTYNECHYATHIX ONTHYECKUX BOJOKHAX.
BxomHass yrnmoBas W 4HcIOBas  ameprypa
cBeTOBOJia.  PacmpocTpaHeHue — cBeTa  TI0
rpajiueHTHOMY ONITUYECKOMY BOJIOKHY.
JloxanpHas u 3¢ dexkTrBHAS YHCIOBAs aepTypa.
PacnipocTpaHeHHss ~ BOJIHOBOAHBIX ~ MOJ| B
UeaTbHOM ONTHYECKOM BOJIOKHE IBYXCIOWHON
KOHCTPYKIIUH oe3 MOTEPb. Yucno
PacIpOCTPAHSFOIUXCS MOJT. YcnoBus
0JTHOMOJTOBOTO PEKUMA PAOOTHI.

Paznen 4.
OnTO3NEeKTPOHHBIE U
MMaCCHUBHBIE DJIEMEHTHI

BOJIOKOHHO-OIITHYECKUX
HAIPABJISIONINX CUCTEM,
JIMHAM U CETEH CBS3U

Jlexnus S. Hcrounnku OIITUYECKOI'0
W3Iy4EHHUs:  CBETOM3NIyYAlOIIME TUOABI U
MOJYIPOBOAHUKOBBIE Jazepbl. OnrTuueckue u
JIEKTpUYECKHE XapaKTepUCTUKU
MOJTYTIPOBOJHUKOBBIX JIa3€POB: JIa3epHbIE MOJIBI,
CHEKTpAJIbHBIE XapAKTEPUCTHKH, BaTTaMIICPHBIC
W BOJIbTAMIICPHBIC XaPaKTEPHCTHKH, YACTOTHBIC
XapaKTEePUCTUKU.

[IpueMHMKH ONTHYECKOTO HW3IY4EHHUs: pin —
dorogmompl W JaBUHHBIE  (DOTOIMOIBL.
HmnynbcHblE M YacTOTHBIE XapaKTEPUCTHUKU
INPUEMHHUKOB ONTHYECKOTO m3myueHus. [llymbr
(hOTONPHEMHHKOB. BosokonHO-OnTHYECKHE
ycunutenu. [laccuBHbIE IEMEHTHI: ONITHYECKHe
MyQTBI W KpOCCHI, ONTHYECKHE BWIKH U
PO3ETKH, ajantepbl OOHAKEHHOTO BOJIOKHA,
aTTeHIOATOPbl, HAINpaBJIEHHbIE OTBETBUTEIH,
ONTUYECKUE QUITBTPEI.

MK1.2.2, [IK
1.3.7

Pazgen 5. Koncrpykuuu
Y XapaKTePUCTUKU
OINITHYECKUX Kalelen

Jlekuuss 6. KoHCTpyKIMH U XapaKTEPUCTUKHU
onthyeckux kaOemed. OOmue TpeOoBaHUS K
ONTUYECKUM KaOessiM. DIIEMEHThl KOHCTPYKIIUH
ontuyeckux kaoOeneii. CepueyHuk  kaOesl.
Yupounsromue 31emMeHTsl. O0oiouka Kabes.
MexaHnYecKre XapaKTepPUCTUKUA ONTHYECKUX
KaOeJieH CBSI3H.

Jekums 7. Meroapsl HUCHOBITAHUNA CTOMKOCTH
OIITHYECKOT 0 KaoOenst K BO3JICHCTBUIO
Pa3TUIHBIX Harpy3oK. OreyecTBEHHBIE
ONTUYECCKUE KaOeIu I KEJIC3HOIOPOIKHBIX
ceTel CBsA3M W CceTell  CBA3M  OOIIEro
mosib3oBanus. CaMoHecylmii  kabenb s
MTOJABECKH Ha OTOpaxX KOHTAKTHOW CETH.

[1IK1.2.2, IIK
1.3.7

[1IK1.2.2, IIK
1.3.7

Pazpen 6.
IIpoexTupoBanue u
CTPOUTENBCTBO
BOJIOKOHHO-ONTHYCCKUX
JIMHHUH CBS3H

Jleknus 8. TexXHUKO-3KOHOMHYECKOE
o0ocHoBaHue BapuaHTa ctpoutenbctBa BOJIC.
Bri6op TOTIOJIOTHH JTUHUH nepeaadn

WHPOPMAITUK U pacyeT HAJCKHOCTH e PabOThHI.
Beibop THma  ONTHYECKMX  BOJOKOH U
KOHCTPYKITUM ONTHYECKOTO Kabens. Bwibop
Tpaccel m crnocoba mpokiaaku OKC. Pacuer
JUIMHBL PETeHEPAalMOHHOTO ydYacTka. BBoasl
Ka0ensi B MOMENIEHHS M MOHT&X OKOHEYHBIX

IK-1.3.11
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HaumenoBanue pasnena
JUCLIUILINHEI

ConeprkaHue pas3zena

NnaukaTtopst
JTOCTHKEHHUS
KOMIIETEHITUMI

ycTpoicTB. KaneHaapHblil 1aH CTPOUTENbCTBA
u noTpeOHOCTH B paboueii cue:
MOJTOTOBUTEIBHBIN MEPHUOJ, TIEPUOJT OCHOBHBIX
CTPOUTENFHO-MOHTXHBIX  pabor.  [Ipoekr
OpTaHM3alid CTPOUTENHCTBA M TPOM3BOJCTBA
paboT. Opranuszanus aBapHIiHO-
BOCCTaHOBUTENBHBIX padoT. OXpaHa Tpyaa Hpu
CTPOUTENBCTBE U TEXHUIECKOM OOCTYKUBaHHH.
[IpotuBonoxkapusie  Meponpustus.  OxpaHa
OKpY>KaloIIeH CpelIbl.

Crioco0swr, TEXHOJIOTHYECKUE TIPUHIINTIBI
mpoxianku OKC Ha JIHHHUSX M CETSIX CBS3H
JKENE3HOJOPOKHOTO TpaHCcHopTa
HETOCPEICTBEHHO B TPYHTE, TPYOOIIPOBOIE WIIH
KaOenpHOI KaHaJIM3aIlHH, Mo/IBECKa
nuanexktpuueckoro OKC Ha oropax KOHTaKTHOM
CETH, BO3IYIIHBIX JIMHUSX aBTOOJIOKUPOBKHA W
CBSI3M.

CamocrosiTenbHas padora. KypcoBoil mpoekr.

Jlekuust 9. CTpOUTEABCTBO KEIEIHOAOPOKHBIX
BOJIC B mmactMaccoBEIX TpyOOIIpOBOAAX W
KaHaJIU3aliy. Tumnsr MOJIUATUIICHOBBIX
TpybompoBonoB. IlpenmyiiecTBa NpOKIAIKK
Kabenell B IJIaCTMAccoBBIX TpPyOONpoBoJax.
CoennHenune CTPOUTENBHBIX JUTMH
TpyOONPOBOJIOB M TPOBEpPKA MPOXOJAUMOCTH U
TEpPMETUYHOCTH MarucTpaim. Crioco0sl
MIPOKIIAAKU ONTUYECKUX Kabeneit B
TpyOOmpoBoiax W KaOeNbHOW KaHaIHU3alluH.
Pacuer ycuims TsShkeHUs IPH MPOKIIAIKe Kabens
B TeJIe()OHHOH KaHAIN3ALIH.

CoOcTBeHHBIE, BHOCUMBIE U CyMMapHBIE MOTEPU
npu COEJIMHEHHUH MHOTOMOJIOBBIX u
OJIHOMOJIOBBIX BOJOKOH. OTpa)XeHHs W MOTEpU:
KOOPQOUIMEHT  OTPaKeHUs,  (PpeHENeBCKoe
oTpakeHue. MoIOBbI 1IyM B OJJHOMOJOBBIX U
MHOT'OMOJIOBBIX ONTUYECKUX BOJIOKHAX.
OnTHueckuil pa3beMbl U MX KOHCTPYKTHUBHBIE,
ONTUYECKHUE W MEXaHWYECKHE XapaKTePUCTHKH.
Tunbl coeguHUTENEH, METOAbl HACTPOMKU U
KOHTPOJIb ~ ONTHYECKMX M  MEXaHWYECKHX
MapaMeTpOB MECTa COEIMHEHUS. TexXHOJOorus
CpaIlIMBaHUsl ONTHYECKUX BOJIOKOH M KOHTPOJIb
KauecTBa CBAapHBIX COEAMHEHHH. MexaHnueckoe
COEJIMHEHNE ONTHYECKUX BOJIOKOH W THIIBI
MEXAHUYECKUX COEIUHUTEIIECH.
CamocrositenbHasi pabora. KypcoBoil IpoekT.

IK-1.3.11,
[1IK1.2.2, IIK
1.3.7

IK-1.3.11

Paznen 7. Texandeckas
SKCIUTyaTalus JUHUN
CBI3U

Jleknus 10. [Topsaok npoBeaeHNus U3MEPEHHH B
npoliecce IKCIUTyaTanuu. MeTonasl M cpencTsa
U3MEpPEeHUs ONTUYECKUX XapaKTePUCTUK:
ONTUYECKOW MOIIIHOCTH, 3aTyXaHUs U BHOCUMBIX
MOTEPh, CIEKTpa ONTHYECKOTO W3JIYYEHUS U

[1IK1.2.2, IIK
1.3.7




/1

HaumenoBanue pasnena
JUCLIUILINHEI

ConeprkaHue pas3zena

NnaukaTtopst
JTOCTHKEHHUS
KOMIIETEHITUMI

IIMPUHBI  CIIEKTpadbHOM JUHMM. W3mepeHue
MOJISAPU3ALUOHHON MOJOBOH JIUCIIEPCUH.
W3mepeHne  KOMOWHAIIMOHHOTO  pacCesHHs,
00yCJIOBIEHHOI'O MEXaHHYECKUM BO3AECHCTBHEM
Ha ONTHYEeCKOe BOJIOKHO. IIpmemo-craTtounsle
M3MEpEHMs], COCTaBJIEHHUE MAacTopTa BOJOKOHHO-
ONTHYECKOW JIMHUU Iepefadn HH(pOpMaIuH.
Metonel M3MEpEeHHH 3aTyXaHHsS ONTHYECKHUMH
TecTepaMu. PeduiekToMeTpruecKue H3MEepeHHUs
napametrpoB BOJIC. Tumnsl pedaekromMeTpoB u
UX OCHOBHBIE XapaKTEPUCTUKH.

Meper mo obecnedyenuto Hagexnoctu BOJIC.
Texnaudeckoe 0OCTY>KMBaHME CTAHI[MOHHBIX
ONTHYECKUX KalOenel U ONTHYECKUX Pa3beMHBIX
coenuHuTeneil. TexHW4Yeckoe 0OOCITy)XKHBaHUE
JMHEHHBIX ONTHYECKNX Kabeneil. TpeGoBanus
6e3omacHoctr nipu dKcruryaranuu BOJIC.
Crparerus BOCCTaHOBJICHHSI BOJIC.
Opranuzaius padoT 1Mo yCTpOHCTBY BpeMEHHOH
CBS3M Ha ONTHYECKOM Kabere.

JlagopaTopHas padora 2 l3yueHue meronaa
00paTHOTO paccesiHus B ONTHYECKUX BOJIOKHAX C
MOMOIIBIO ONTUYECKOTO pedekTomMeTpa.
JlagopaTopHasi _ padora 3 V3mepeHus

napamMeTpoB OINTUYCCKUX BOJIOKOH U KOHTPOJIA
UX COCTOSAHUA

JladopaTopHas pabora 4 Pa3znpeMHBIE U

HEPa3bCMHBIC COCIUHCHUA OIITUYCCKUX
BOJIOKOH.

JladopaTopHass padoTra 5 MoHTa)XX OIITHYECKHAX

BOJIOKOH M 3JICMCHTOB OIITUYECKOI'O TPAKTa

CamocrosiTenbHas padora. KypcoBoil mpoekr.

IIK 1.3.7

IIK 1.3.7

IK-1.3.11

Paznmen 8. DnemeHTHI
ONTUYECKOTO TPaKTa Jyis
paboThI cucteM co
CIICKTpaJIbHBIM
paszieneHueM KaHaloB

Jleknus 11. KOMIOHEHTBI ONTUYECKOTO TPAaKTa
cucteM DWDM © uX XapakTepUCTUKH:
NMepefaTIvkd,  NPUEMHHUKH,  aTTEHI0ATOPHI,
KOMMYTAaTOpBHI, BOJIHOBBIE Pa3BETBUTEINH,
yCTpOiicTBa KOMIIEHCAIIUN JIUCTIEPCHH,
ONTUYECKHUE MYJIBTUIUIEKCOPHI BBOJA-BHIBOJA,
ONTUYECKUE YCHIINTENN, ONTHUECKHE BOJIOKHA.
Jleknusi 12. OcHoBHble mnapamerpsl DWDM
KOHTPOJINpYEMBIE pu IKCIUTyaTallHH:
U3MEpPEHHE TI0TEePb, OTHOLICHUE CHTHAJ/IIyM,
ko3 urment YCUJIEHMUS, MIEpEKPECTHBIE
MTOMEXH, HEJIMHEWHBIE 3hQeKTHI,
YETHIPEXBOJIHOBOE CMEIIBaHue,
MOJIAPU3ALIMOHHO-MOJI0BAs qucnepcus,
K02 pueHT ommoboK.

[1IK1.2.2, IIK
1.3.7

Pasmen 9.

Jlekmusi 13, Pa3HOBHIHOCTH  ITAaCCHBHBIX

[1K1.2.2, [IK




NnaukaTtopst

No HaumenoBanue pasnena Conepxane pasiena JOCTHKEHHS
n/n JHACITUILTNHBI KOMIIETEHIH M
XapakTepucTUKH ONTHUYECKUX ceTel. XapaKTEPUCTUKH AJIIEMEHTOB 1.3.7
SJIEMEHTOB U MPUHIUIBI | TACCUBHBIX ONTHYECKUX ceTed. Onruyeckue
MIOCTPOCHUS TACCUBHBIX | Pa3BETBUTEIIH. Koaddpunuent JIeTCHUS
ONTHUYECKUX CeTel OonTHYeCKuX  pasperButreneid. Ilorepu B
ONTHYECKUX pa3BeTBUTENSX. lIpoexTupoBaHwme
MACCUBHBIX  ONTHYECKUX  cerei. [lonsTue
cOaTaHCHpPOBAaHHOM CeTH. OcobennocTr
M3MEPEeHHSI TACCUBHBIX ONTHYECKUX CETEH.
Jlexuus 14. ITpuHnune! noctpoenus | I1K1.2.2, TIK
CTPYKTYPUPOBaHHBIX KaOEIbHBIX CUCTEM. THIIBI 1.3.7
M XapaKTePUCTHKH BOJIIOKOH M ONTHYECKUX
Paznmen 10. Ontrueckue | kabenei UIa ONTHYECKON KaOeIIbHOU MMPOBOIKH.
BOJIOKHA JJIsT CxeMbl OpraHu3alii ONTUYECKOW KaOeabHOU
10 MOCTPOCHUS TIPOBOJIKH.
CTPYKTYPUPOBAaHHBIX Jleknus 15. CoenuHuTtenpHOe 000pyIOBaHUE
KaOebHBIX CUCTEM JUIsL  ONTHYSCKOW  KaOCNBbHOM  MPOBOIKH.
N3mepsiemble mapaMeTpbl U CXEMBI U3MEPECHHS
ONTUYECKOU KaOenpHOI MIPOBOJIKU B
CTPYKTYPUPOBaHHBIX KaOCIbHBIX CUCTEMAX.
Jexkumsa _16. PasznoBugHoctu  BonokonHo- | I1K1.2.2, TIK
ONTUYECKUX JaTdyuKOB. [lpwHIUTEI padoTHI 1.3.7
ONTUYECKUX JAaTIYUKOB. OOJIaCTh MCIIONB30BaHUS
11 Pasgen 11. BogokoHHO- | BOJIOKOHHO-OINTHYECKHX JaTYUKOB Ha

OIITUYCCKHUEC JAaTYNKHU

JKENIE3HOJJOPOXKHOM ~ TPAHCIIOPTE; MOBHIIICHHE
0€301acHOCTH JBIKEHUSI TIO€3/10B, COKpAICHHUE
BpeMEHH O0Opab0OTKH TPY30BBIX  COCTAaBOB,
OXpaHa NOMENICHUH.




Jlist 3a09HOM (hOPMBI OOYUEHUS:

n/m

HaumenoBanue pasnena
JUCTIATITAHBI

Coneprxanue pasjena

Nunukatopsl
JOCTHKCHUS
KOMIIe-TeHIUM

Pazgen 1. Obmactu
MPUMEHEHUS U
MPUHIUIIBI TOCTPOCHUS
ONTHYECKUX CETEH CBS3U

Jleknusi 1. OcHOBHBIE J3Tambl  pPa3BUTHA
BOJIOKOHHO-ONTHUECKUX JIMHUN U ceTed CBA3M.
Bxnag yuensix Poccun B TEOpUIO U IPAKTUKY
onthyeckoi cBsa3u. OOIAaCTH WCIIONB30BaHUS
BOJIOKOHHO-ONTUYECKUX TEXHOJOTHH 1 Kabeinen
B Pa3NUYHBIX CETAX Mepenadr wHpopmanuu Ha
JKEIe3HOAOPOKHOM TpaHCIIOpTE:
MAarucCTpajbHOM, AOPOKHOM U OTAEIEHYECKON
CETAX CBsI3H, Ka6CHLHOI‘O TCIICBUJCHMUS,
nepeavyn JaHHBIX, aBTOMATH3AIUN YIIPABICHUS
JBUXCHHUEM, a TaK¥XKE JIOKAJIbHBIX
BBIYUCINUTCIIbHBIX CETAX U CCTAX a6OHeHTCKOFO
JIOCTyTA. DTambl Pa3BUTHS KEIC3HOAOPOKHBIX
BOJIOKOHHO-OIITUYECKUX JIMHUU U CETEH CBS3H.
CrpykTypHas cxema nepenaund HHGopMauu 1o
ONTUYECKOU TMHUU CBSI3U. OCHOBHBIE 3JIEMEHTHI
BOJIC.

CamocrositesibHast  padora.  B3aumocsszb

MEXIy XapaKTepUCTUKaMU HCTOYHHUKOB
ONTHYECKOTO W3Iy4YEeHHUS, ONTUYECKUM
BOJIOKHOM ¥  TPUEMHUKAMH  ONTHYECKOIO
W3ITyYeHHS. CxemaTtnueckas CTPYKTypa
HEKOMMYTHUPYEMON u KOMMYTHPYEMOU

BOJIOKOHHO-ONITHYECKOH  cetn.  CraHmapThl
Mexnaynaponnoro Coroza ODIEKTPOCBS3H U

JIPYrux MEXyHAPOJHBIX OpraHu3alui,
Kacarolecs BOJIOKOHHO-OIITUYECKUX
TEXHOJIOTHH pu HPOECKTUPOBAHNH,

cTpouTtenscTBe U KcuryaTanuud BOJIC.

[1IK1.2.2, TIK
1.3.7

TK1.2.2, TIK-
1.3.7, TIK-
1.3.11




Paznen 2. Koncrpykuus
U THIIBI ONITHYECKUX
BOJIOKOH.
XapaKTepUCTUKH
ONTUYECKUX BOJIOKOH,
OIIpEJEIIAIOINE UX
KauecTBO U
JOJATOBEYHOCTD

Jleknms 1. KoHCTpyKIus oNTHYECKUX BOJIOKOH.
CepamieBnHa ©W  OTpakaromas — 00oJIodKa.
IlepBu4HOE 3aIIMTHOE IOKPBITUE U 3ALIUTHBIC
00OJIOYKM  ONTHUYECKUX  BOJOKOH.  THIBI
ONTUYECKUX BOJIOKOH. Pa3zHoBugHOCTH
MHOTOMOJIOBBIX BOJIOKOH M  00jacTu uXx
WCIOJIb30BaHMsl. Pa3HOBUAHOCTH OJHOMOOBBIX
BOJIOKOH M 00JTACTH WX UCTIOIB30BAHUSI.
ITpoduns pacrpeneneHus IIOKa3aTes
HPEIOMIICHHUS, ero BO3/CHCTBHE Ha
pacnpocTpaHeHHE CBE€Ta IO  ONTHYECKOMY
BOJIOKHY. IIpuunHBI OrpaHu4eHust AajabHOCTU U
CKOPOCTH NEPeAayy 10 ONTUYECKUM BOJIOKHAM.
CamocrosiTebHast pabora.
CpenHexBaapaTHyecKas JUTUTENBHOCTD
umIysnbcoB. IlepenaTouHsle  XapaKTepUCTHUKU
OIITHYECKOI'0 BOJIOKHA. HpI/I‘-II/IHI)I U OIICHKa
MoTeph B ONTHYECKUX BosokHaX. [lormomienue
U paccesiHue. 3aTyXaHHE ONTHYECKUX BOJIOKOH.
Hucnepcusi uMIyJIbCHBIX CHrHajioB. MopgoBas
JIACTIEPCUSL. Hucnepcust Marepuana.
BonnoBonnas gucnepcus. IloaspusanuonHas
MOJIOBas AUCIEPCHS.

KypcoBoii mpoekr.

[1IK1.2.2, TIK
1.3.7

[K-1.2.1, TIK-
1.3.7,
IK-1.3.11

[IK-1.3.7

Jleknusi 2.  XapakTepUCTHKH  Iepesladu:
KOA(UITUEHT 3aTyXaHUsl, ITOJI0CA ITPOITyCKaHWS,
XpOMaTHYEeCKasi AMCHEpPCHUs. DJEKTpU4ecKas u
OTITUYECKAs nojoca MPOIYCKaHHS.
I'eomerpuyeckue XapaKTePUCTUKH.
MexaHH4yecKre XapaKTepUCTUKU IMPOYHOCTh U
CPOK CITy>KOBI ONITUYECKUX BOJIOKOH.
CamocTrosiTenbHasi padota. Teopernyeckas u
peanbHas NPOYHOCTh ONTHYECKOrO BOJIOKHA Ha
paspbiB. McnbiTaHWE ONTHYECKOrO BOJIOKHA Ha
IIPOYHOCTh U PAacUET BEPOSTHOCTH Pa3pyIIECHUS
BOJIOKHA. CpOK CIIy>KOBI ONTHYECKOT'O BOJIOKHA.
Cratuyeckas KOpPpO3Msl M JWHAMUYecKas
Kopposusi. Kimmarndeckue XapaKTEpUCTHKU
OIITHYECCKUX BOJIOKOH.

KypcoBoii mpoexT.

MK1.2.2, [IK
1.3.7

MK 1.2.1, TIK-
1.3.7,
TK-1.3.11

Pazpgen 3.
Pacrmipoctpanenue cera
B CTYHeH‘IaTI)IX Hu
FpalII/IeHTHI)IX
OIITHYECKUX BOIOKHAX

CamocrosiTenbHasi padora. /[Ba moaxoda K
00BSCHEHHIO TIPOIIecca PACIPOCTPAHEHHs CBETa
B ONTHYECKMX BOJOKHaxX. JlydeBoH mOIXOA.
ONEeKTpOMarHUTHBIN MOAXOM. OcHoBHEBIE
3aKOHBI TreoMmeTpuueckoid ontuku. IlosmHoe
BHYTpEHHEE OTpaK€HHE IIJIOCKOH BOJHBI Ha
TpaHuLE pasfena IByX cpea. 3akoH CHemmyca.
BonHoBEIE TIpoIIECCH] HA TpaHUIIE pa3zAena JBYX
JIUAJIEKTPUYECKUX  cpel.  PacmpoctpanHeHue
CBETa B CTYINEHYAThIX ONTHUYECKHUX BOJIOKHAX.
BxonHas yrioBas u uucinoBas — amnepTrypa
ceeroBoga.  PacmpocTpaHenume  cBera 1o

[1IK1.2.2, IIK
1.3.7




TPaueHTHOMY ONTHYCCKOMY BOJIOKHY.
JlokanbHas u 3¢ (deKTUBHAS YKCIOBas anepTypa.
PacipocTpaHeHHss ~ BOJIHOBOAHBIX ~ MOJ B
HICATHPHOM ONTHYECKOM BOJIOKHE JBYXCIOWHON
KOHCTPYKITUH oe3 MOTEPb. Yucio
PacIpOCTPAHSIOIINXCS MOJI. VYcnoBus
OJTHOMOJIOBOT'O PEXHUMa PaOOTHI.

Pasznen 4.
OnTo3aeKTpoHHbIC U
[MaCCHUBHBIE DJIEMEHTHI

BOJIOKOHHO-OITHYECKUX
HaHpaBJ'[HIOIlII/IX CHUCTEM,
JIMHAM U CETEH CBS3U

CamocrosiTeIbHAsA pabora. Hcrounnku
ONTHYECKOTO M3JIYYEHHS: CBETOM3ITYYaOlIHne
IUONBl W TIOJYHPOBOJHHUKOBBIE  JIa3€phl.
Onrtruyeckne U >IEKTPUUECKUE XapaKTepUCTUKU
HOJTYTIPOBOAHUKOBBIX JIA3€POB: Ja3ePHBIC MOJIBI,
CIIEKTPAIbHBIC XapaKTEPUCTUKH, BaTTaMIICPHBIC
1 BOJIbTAMIICPHBIE XaPaKTEPUCTHKH, YACTOTHBIC
XapaKTePUCTUKH.

[IppeMHUKH ONTHYECKOTO W3Iy4YeHUs: pin —
dhoToaroabI u JIAaBUHHBIE (dboToaroab.
HNmnynbcHBlE W YacCTOTHBIE XapaKTEPUCTHUKU
NPUEMHHUKOB ONTHYECKOTO M3nmydeHus. Llymbr
(OTONPHEMHHKOB. BonokonHo-onTuaeckue
yeunurtend. [laccuBHBIE 3IIEMEHTBI: ONTHYECKHE
My(QTBI W KpPOCCHI, ONTHYECKHE BHJIKH U
PO3ETKH, ajganTepbl OOHAKEHHOTO BOJOKHA,
aTTEHIOATOPbI, HAIpaBJICHHbIC OTBETBUTEINH,
ONTUYECKUE QUITBTPEI.

[1IK1.2.2, TIK
1.3.7

Pazgen 5. Korcrpykiuu
U XapaKTePUCTHUKHU
ONTUYECKUX Kabenen

Jlekuuss 3. KOHCTpyKLIMH U XapaKTEPUCTUKHU
onthyeckux KaOemed. OOmue TpeboBaHUS K
ONTUYECKUM KabelsiM. DIeMEHTbl KOHCTPYKIINH
onthyeckux kabemeil. CepmeyHmk KaOes.
Yupounsromue 31emMeHTsl. O0oiouka Kabes.
MexaHUYeCKHe XapaKTePUCTUKUA ONTUYECKUX
KaOejiel cBsA3u. MeTonbl UCIBITAHUN CTOHKOCTH
OIITHYECKOTO Kabems K BO3IEMCTBHIO
pa3InyYHbIX Harpys3okK. OTtedecTBEeHHBIC
ONTUYECCKUE KaOeMu I KEJIC3HOIOPOIKHBIX
ceTeli CBI3M M CeTed CBSI3M  OOIIEro
nmons3oBaHus. CaMmoHecymwmii  Kabenmp s
MTOJBECKH Ha OTIOpaxX KOHTAKTHOW CETH.

[1IK1.2.2, IIK
1.3.7

Paznen 6.
[IpoexTupoBanue u
CTPOUTEIHCTBO
BOJIOKOHHO-OITHYECKUX
JIMHUH CBS3H

Jlexuus 4. TexHUKO-3KOHOMUYECKOE
o0ocHoBaHue BapuaHTa crpoutenbctBa BOJIC.
Bri6op TOTIOJIOTHH JTUHUH nepeaadn
WHPOPMAITUK U pacyeT HAJCKHOCTH e PadOTHI.
Beibop THma  ONTHYECKMX  BOJOKOH U
KOHCTPYKLMHM OITHYeCKoro kabens. Bribop
Tpaccel u crocoba mpoxmagku OKC. Pacuer
JUIMHBI PETeHepaIiOHHOTO Yy4acTKa. BBOJBI
Kabensi B TOMENICHUS M MOHT&X OKOHEYHBIX
ycTpoiicTB. KaneHaapHblid MJaH CTPOUTENHCTBA
u noTpedHOCTH B paboueit cuie:
MOATOTOBUTEIBHBIN NEPUOA, TEPUOJT OCHOBHBIX
CTPOMUTEIIFHO-MOHTaXHBIX ~ pador.  [Ipoekt
OpraHM3ald CTPOUTENHCTBA M TPOM3BOJICTBA
pabor. Opranuzanus aBapuiHoO-
BOCCTAaHOBHUTENBHBIX padoT. OxpaHa Tpyna mpu
CTPOUTEJIBCTBE U TEXHUYECKOM OOCITY>KHBaHHH.
IIpotuBonoxxapusle  Meponpusarus. Oxpana
OKpY>Kalolen cpebl.

MK1.2.2, [IK
1.3.7
MK-1.3.11




Crioco0sl, TEXHOJIOTHUYECKUE TIPUHIIATIBI
mpoxnanku OKC Ha JIHHHASX W CETAX CBS3H
JKENE3HOJOPOKHOTO TpaHCcHopTa
HETIOCPEJICTBEHHO B TPYHTE, TPYOOIPOBOJIC WU
KaOenpHOM KaHaJIM3aIHH, MO/IBECKa
mmnekTpuaeckoro OKC Ha omopax KOHTaKTHOM
CETH, BO3IYIIHBIX JIMHUSAX aBTOOJOKUPOBKUA W
CBSI3H.

CrpoutenbcTBo KenesHonopokueix BOJIC B
MJIaCTMACCOBBIX TPyOOITPOBOAAX u
KaHaJIM3alliH, Tumet MOJIUATUIICHOBBIX
TpyOotpoBooB. [IpemmyIiecTBa MPOKIAIKH
kabened B IUIACTMACCOBBIX TpPyOOIPOBOIAX.
CoenuHenune CTPOUTEILHBIX JUTHH
TPYOOIIPOBOIOB M TPOBEPKA MPOXOJUMOCTH H
TePMETUIHOCTH MarucTpaiy. Crioco0st
MIPOKJIAIKU ONTUYECCKUX Kabeneit B
TpyOompoBoax W KaOeNbHOW KaHaIHU3aluH.
Pacyer ycmms TspKeHUS TIpU TIPOKIIAIKe Kadems
B TeJIe(DOHHON KaHAJIN3aIINH.

CoOcTBeHHBIE, BHOCUMBIE U CyMMapHBIE MOTEpU
npu COCTMHEHUH MHOTOMOJIOBBIX u
OJTHOMOJIOBBIX BOJIOKOH. OTpaXeHHS W TIOTEPU:
ko3puLIMEeHT  OTpakeHUs,  (PpEHENeBCKOe
OoTpakeHue. MOJOBBIA IIyM B OJHOMOJOBBIX U
MHOTOMOJIOBBIX OTITUYECKIX BOJIOKHAX.
OnTHueckuil pa3beMbl U UX KOHCTPYKTHUBHBIE,
ONTUYECKUE M MEXaHUYCCKHE XapaKTCPUCTUKH.
Tumnel coenuHUTENEH, METOABl HACTPOMKU H
KOHTPOJIb OIITHYCCKUX u MEXaHUYCCKUX
MapaMeTpOB MECTa COEIMHEHUS. TexXHOJIOorus
CpaIMBaHUS ONTHYECKUX BOJOKOH M KOHTPOIIb
KauecTBa CBAapHBIX COCAMHEHHN. MexaHn4ecKoe
COCIUMHECHHUE OINTHYCCKHUX BOJIOKOH W THIIBI

Pasnen 7. Texanueckasa
SKCILTyaTalus TUHUN
CBS3U

MEXaHUYECKUX COECIUHUTEIIEH. [IK-1.3.11
CamocrosTeabHast pabora. KypcoBoi mpoexT.
CamocrosTesqibHast ~ padora. Hopsimox | TIK1.2.2, TIK
MPOBEJICHUS HU3MEpEeHui B npouecce 1.3.7
9KCIUTyaTaluu. MeTopl U CpeacTBa U3MEPEHNUs

ONTUYECKUX  XApPaKTePUCTHUK:  ONTHYECKOU IK-1.3.11

MOIIHOCTH, 3aTyXaHWS W BHOCHMBIX TIOTEPb,
CIEKTpPa ONTHYECKOTO W3IYyYEHUS W IIMPUHBI
CHEKTPAIbHON JIMHUMU. Wsmepenue
MOJISIPU3ALIUOHHOMN MOJIOBOM JIACIIEPCHM.
W3mepenrie  KOMOWHAIIMOHHOTO  pacCesHus,
00yCJIOBIEHHOI'O MEXaHWYECKUM BO3AECHCTBHEM
Ha onTu4yeckoe BOJIOKHO. [Ipmemo-cratounsle
M3MEPEeHHs, COCTaBJICHNE MAacIopTa BOJIOKOHHO-
ONTHYECKOW JIMHUM Tepefadun HHQOpMAaIHH.
MeToapsl M3MEPEHUH 3aTyXaHus ONTHYECKHMU
TecTepaMu. PeduiekToMeTpruecKue H3MEpEeHHUs
napamerpoB BOJIC. Tumsl pedriekToMeTpoB u
HX OCHOBHBIE XapaKTEPUCTUKH.

Mepsl mo obecneuenmio HamexuHocta BOJIC.
TexHuueckoe OOCIyKMBAaHUE CTAHIMOHHBIX
ONTUYECKUX Kabenel 1 ONTHYECKUX Pa3beMHBIX
coequnuTeneil. TexHudyeckoe 0O0CIyKMBaHHE




JMHEHHBIX ONTHUYeCKNX KaOeneil. TpeboBanus
Oe3omacHocTH TpH 3KcIuryataruu BOJIC.
Crpaterus BOCCTaHOBJICHUS BOJIC.
Opranunzanus padoT Mo yCTPOHCTBY BpeMEHHOMH
cBs3M Ha ontudeckom kabene. KypcoBoit
IIPOEKT.

JlabopaTopHasi padora 2 l3ydeHnme merona
00paTHOIoO paccesHus B ONITUYECKUX BOJIOKHAX C
MOMOIIBIO ONTHYECKOTO pedieKToMeTpa.

K 1.3.7

Pazgen 8. DnemeHTHI
OTTUYECKOTO TPAKTA IS
paboTHI CUCTEM CO
CIIEKTPAJIbHBIM
paszeneHueM KaHajoB

CamocrositenbHasi  padora.  KoMmMmoHEHTH
ontuueckoro Tpakta cucreM DWDM wu ux
XapaKTePUCTUKU: TEpeJaTYhKH, MPUEMHHKH,
aTTEHIOATOPEI, KOMMYTAaTOPHI, BOJTHOBBIC
pasBeTBUTENIM,  yCTpOMcTBA  KOMIICHCALMU
JUCTIEPCUH,  ONTHYECKHE  MYJIBTUIUIEKCOPHI
BBOJIa-BbIBOJA, OIITHYCCKHUEC YCUIINTCIIN,
ONTHUYECKUE BOJIOKHA.

OcHOBHBIE rnapameTpbl DWDM
KOHTPOJIMPYEMBIE npu JKCIUTyaTallu:
U3MEpEHHe TIOTepPhb, OTHOIICHUE CHUTHAJ/IIyM,
KodpUITHEHT YCHIICHUS, MepPeKpeCTHHIE
MTOMEXH, HEeJMHEWHBIC 3¢ deKTsI,
YCTBIPECXBOJIHOBOC CMCIIMBAaHUC,
HOJISIPU3ALMOHHO-MOI0BAs aucnepens,
KOA(UITUEHT OIHOOK.

[1IK1.2.2, IIK
1.3.7

Pa3nen 9.
XapaKTepucTUKU
3JIEMEHTOB U IPUHIUIIBI
MTOCTPOSHUS TTACCUBHBIX
ONTHYECKUX CeTe

CamocrosiTesibnasi  padora. Pa3sHOBHIHOCTH
MACCUBHBIX ONTUYECCKUX CCTeH.
XapaKkTepUCTHKH 3JIEMEHTOB MACCUBHBIX
ONTUYECKUX ceTeil. ONTHYECKHE Pa3BETBUTEIH.
Koaddunuent JIETIeHUS ONTUYECKUX
passerButenieii.  [loTepy B ONTHYECKUX
pasBeTBUTENAX. [IPOEKTHPOBAHUE MACCHBHBIX
ONTUYECKUX CEeTEeH. ITonsTue
cOalaHCUPOBAHHOMN CeTH. OcobenHocTu
W3MEPEHHsI MACCUBHBIX ONTUYECKUX CETEH.

MK1.2.2, [IK
1.3.7

10

Pasznen 10. Ontrnueckue
BOJIOKHA JIJIs
MTOCTPOEHUS

CTPYKTYPHUPOBAHHBIX
KaOeNbHBIX CUCTEM

CamocrosiTeqbHast pabora. [IpuHnune!
MIOCTPOEHUSI CTPYKTYPUPOBAHHBIX KaOEITbHBIX
cucrteM. THUIBI U XapaKTEPUCTUKU BOJOKOH U
ONTHMYECKUX  Kabemer  uIs OITHYECKOM
kabenpHON mpoBOAKK. CXeMBI OpraHU3aIuu
ONTUYECKOW KaOeIbHOM MPOBOAKH.
CoennHUTENBHOE o0opyaoBaHHe TUTST
OIITHYECKOU KabeIbHON TIPOBOJIKH.
N3mepsiemble TIapaMeTpbl U CXEMBI H3MEPECHIUS
ONTHUYECKOU KkabenpHON MPOBOJKH B
CTPYKTYPUPOBAaHHBIX KaOEIbHBIX CHCTEMAX.

[1IK1.2.2, IIK
1.3.7

11

Paznen 11. BoroxonHo-
OIITUYCCKUEC NAaTYUKHU

CamocrosiTesibHast padora. Pa3HOBHIHOCTH
BOJIOKOHHO-ONTHYECKUX JaTYAKOB. [IpUHIUTIBI
paboThl  omTHYECKMX  JaTyukoB. Obnacth
UCTIOJIb30BaHHUS BOJIOKOHHO-OIITUYECKUX
JATYNKOB HA IKEJIE3HOJOPOKHOM TPAHCIIOPTE;
MOBBIIICHHE 0€30MAaCHOCTH JIBM)KEHUS MOE3/I0B,
COKpallleHHe BpeMeHH o00paboTKH TIpy30BBIX
COCTaBOB, OXpaHa MOMEIIEHUH.

MK1.2.2, TIK
1.3.7




5.2. Pa3nensl IUCHUIUINHEL M BUIBI 3aHATUNA

Jlst ouHO# (hopMBI OOYUCHHUS:

Ne HaumenoBanue pasgeiia 1 m3 JIP CPC Beero
n/n JUCIHHUIIINHBI
1 2 3 4 5 6 7
1 | Obnactu nprUMEHEHUS ¥ TPUHIIMITBI 5 2
MOCTPOCHHUSI ONTHYECKHUX CETEeH CBSI3U
2 | KoHCTpyKIHMS ¥ THIBI ONTHYECKUX
BOJIOKOH. XapaKTEPUCTUKU
ONTHYECKUX BOJIOKOH, 4 2 24 34
OTIPEEIISIONINE UX KaueCTBO U
JOJITOBEYHOCTh
3 PacmpocTtpaneHue cBera B
CTYIIEHYATBIX U IPAJUEHTHBIX 2 2
ONTHYECKUX BOJIOKHAX
4 |OnTOdIEKTPOHHBIE W  TACCHUBHEIC
DJEMEHTHI  BOJOKOHHO-ONTHHYCCKHX 5 2
HaTPaBISIOUINX CUCTEM, JIMHUHA |
ceTel CBA3U
5 | KoHCTpyKIMK 1 XapaKTePUCTHKA 4 4
ONITHYECKUX Kabesen
6 | [IpoexTrpoBaHNE U CTPOUTEIHCTBO 4 24 28
BOJIOKOHHO-ONTHYECKHUX JIMHUH CBS3H
7 | Texuuueckas SKCILUTyaTaIys JTUHUHA 5 14 12 24
CBSI3H
8 | DieMeHTHI ONITHYECKOTO TPAaKTa JUIs
pabOThI CUCTEM CO CHIEKTPATILHBIM 4 4
pasjieseHueM KaHaJlOB
9 | XapakTepuCTHKH dJIEMEHTOB
NPUHIHITEI TOCTPOSHHUS TACCUBHBIX 2 2
ONTHUYECKUX CceTer
10 | OmTrueckue BOJIOKHA AJIs
MOCTPOCHHS CTPYKTYPHPOBAHHBIX 4 4
KaOeJIbHBIX CHCTEM
11 | BOJIOKOHHO-ONITHYECKUE NaTUYUKHU 2 2
3 HToro 32 16 108
KonTpoan 36
Bcero (o0mast Tpy10€MKOCTb, 4ac.) 144
Jl1g 3a04HON hOopMBI 00YUeHHUS:
Ne HaumenoBanme pasgesa 1 m3 JIP CPC Beero
n/n AUCHUILTHHBI
1 2 3 4 5 6 7
1 | Obnactu nprUMEHEHUS ¥ IPUHIIMITBI 15 2 35
MOCTPOEHUA ONITUYECKUX CETEM CBS3U ' '
2 | KoHCTpyKIUSI ¥ THITBI OITUYECKUX
BOJIOKOH. XapaKTEPUCTUKHU
OITHYECKUX BOJIOKOH, 2,5 30 32,5
OTIPEIEIISIONINE UX KaueCTBO U
JOJITOBEYHOCTh
3 PacmpocTpaneHue cBera B
CTYIIEHYATBIX U TPAJUEHTHBIX 4 4
ONTHYECKUX BOJOKHAX




4 | ONTo3neKTpOHHBIE W TACCHBHBIC
9JIEMEHTBI  BOJIOKOHHO-OITHYECKHUX 6 6
HalpaBJSIONUX CHUCTEM, JIMHUA U
ceTelt cBs3U

5 | KoHCTpyKIIMH 1 XapaKTEPUCTHKH 2 4 6
ONITHYECKUX Kabesen

6 | IIpoexTHpoBaHUE U CTPOUTEITHCTBO 5 30 32
BOJIOKOHHO-ONTHYECKHUX JIMHUH CBS3H

7 ”CFBe:;qucxaa 9KCIUTyaTalys JTUHUHA 4 29 33

8 | DieMeHTBI ONITHYECKOTO TPAaKTa JUls
paboThI CUCTEM CO CIIEKTPATbHBIM 4 4

pa3ziereHueM KaHaJIOB
9 | XapakTepUCTHUKU DJIEMEHTOB U
MIPUHIIAIIEI TOCTPOCHUS TACCHBHBIX 4 4
OIITHYCCKUX CETCU

10 | OmTuueckue BOJIIOKHA AJIS

MOCTPOCHUS CTPYKTYPHPOBAHHBIX 6 6
KaOeIhHBIX CUCTEM
11 | BoiOKOHHO-ONITHYECKHE JATIYHKU 4 4
3 HTroro 8 4 123 135
KonTpous 9
Bcero (06mast Tpy10eMKOCTb, Yac.) 144

6. OHeHO‘lHLIe MaTepHaJbl 1Jil NPOBECACHUSA TCKYIIECI0 KOHTPOJIA YCIIEBACMOCTH U
l'lpOMe)KyTO‘IHOﬁ aTTeCTallumn oﬁyqaloumxca Mo JTMCUHMIIJIMHE

OrneHouHble MaTepHalbl 10 AUCHUILIMHE SIBIISIOTCS HEOThEMJIEMOM uacThio paboueit
IpOrpaMMbl U TPEACTABICHBl OTIEIbHBIM JOKYMEHTOM, PAacCMOTPEHHBIM Ha 3acelaHuu
Kaeapsl U YTBEPKIECHHBIM 3aBEAYIOIINM Kadeapoi.

7. MeToauyeckue yKazaHus JJsl 00yYaOUIUXCS 10 OCBOEHHIO JUCIIUIJIMHBI

[Topsiiok u3ydeHus: TUCHUILIIMHBI CIEAYFOIIUI:

1. OcBoeHue paszesioB AUCIUIUIMHBI MPOU3BOJIUTCA B TOPSAJKE, MPUBEACHHOM B
paznene 5 «CoaepxkaHue W CTPYKTypa AUCHUILIUHBIY. OOydaromuiicss JOMKEH OCBOUTH BCE
pasaensbl TUCHUIIIUHBI, UCTIONB3Ysl METOJIUYECKUE MaTepHallbl TUCIHMIUIMHBI, a TakkKe yuyeOHO-
MeTou4Yeckoe obecreueHne, mpuBeIeHHOE B pa3zene 8 pabodeil mporpaMMel.

2. Jlnst  popMupoBaHUsS KOMIIETCHIIMH OOYYaIOIIMIICS JODKEH TMPEeICTaBUTh
BHITIOJTHEHHBIE ~ 3aJaHusl, HEOOXOAWMbIEe ISl OLEHKH 3HAHWA, YMEHHH, HaBBIKOB,
MPEAYCMOTPEHHBIE TEKYIIMM KOHTPOJIEM YCIIEBAEMOCTH (CM. OIIEHOYHBIE MaTepuajbl IO
JTUCITUATIIINHE).

3. [To utoram Texymero KOHTPOJISI YCIIEBAEMOCTH TIO JUCIUIUIIMHE, 00y4YaroImnuncs
JOJIKEH MPOUTH TPOMEKYTOUHYIO aTTECTAINIO (CM. OIICHOYHBIE MaTePHAIIBI 10 AUCIIUILIIHE).

8. Onucanne MaTepuaJIbHO-TEXHMYECKOT0 U Y4eOHO-MeTOAMYEeCKOro odecreyeHusl,
He00X0AUMOro /ISl peajn3alun 00pa3oBaTebHOH MPOrpaMMBbl 1O JUCHUIINHE

8.1. TlomemeHuss TPEACTABISIFOT COOOH ydueOHbIE AayAWTOPUH Il TPOBEACHUS
y4eOHbIX  3aHATHH,  NIPEAYCMOTPEHHBIX  IporpamMmol  OakalaBpuaTa/crienuanuTeTa/
MarucTpaTypbl, YKOMIICKTOBAaHHBIE CIICIIUAN3UPOBAHHON y4eOHOW MeOenbl0 W OCHAIlEHHBIE
000pyJIOBaHMEM M TEXHHUYECKUMH CpEACTBaMH OOYyUYEHHsS, CIYXaIlUMH A TpeACTaBICHUS
yaeOHON wHGOpMaMK OOJBIION ayIUTOPUH: HACTCHHBIM J3KPaHOM (CTAIlMOHAPHBIM WJIH



MEPEHOCHBIM), MAapKEPHOU NOCKOW W (WJIM) MEIOBOM JTOCKOW, MYJbTUMEIUUHBIM MPOEKTOPOM
(cTanMOHApHBIM WJIH IEPEHOCHBIM).

Bce nmomemieHus, UcCHonb3yeMble TSI MPOBEACHHUS  yYEOHBIX  3aHATHH H
CaMOCTOSITeNIbHOI paboThl, COOTBETCTBYIOT JIEHCTBYIOIIMM CAHUTAPHBIM M MPOTHUBOMOXKAPHBIM
HOpMaM U TpaBUIIaM.

Jliia npoBeneHus 1abOpaToOpHBIX paboOT MCHob3yeTcs tadopaTopusi kapeapsl «J/Iunuu
c6s13u» O0OpYIOBaHHAS CICAYIOUIMMHA MPUOOpaMH/CIICHUATBHON TEXHHKOW/yCTaHOBKAMMU
UCIOJIb3YEMBIMU B Y4€OHOM IpOLIecCe:

o pedaekromerp FTB-400;
cBapounkIi ammapar Fujicura BTR-08;
cBapounbli ammapar FSU 975;
CKaJbIBATECIIb AJIs1 OIITHYCCKOI'O BOJIOKHA,
Mukpockotmsl (x200,x400);
MOPTaTUBHBIN n3MepuTens MoiHoct FOD-1204,
BUPTYaJlbHbIC JTA00PATOPHBIC YCTAHOBKH:
— H3MepeHHe BHOCUMBIX 3aTyXaHUH B ONTHYECKHIA KaOelb;
— H3YUYCHHUC HpI/IéMHI/IKOB U UCTOYHHKOB OITUYCCKOI'O0 H3JIYUYCHHA IJId BOJOKOHHO-
OIITUYCCKHUX CHCTEM,
— TPOXOXKIACHUEC OIITUYCCKHUX HUMITYJIBCOB 10 OJHOMOJOBBIM BOJIOKOHHBIM
CBETOBOJIAM;
— HPOXOKACHHUC OIITHYCCKUX HUMITYJIbCOB 10 MHOI'OMOJOBBIM BOJIOKOHHBIM
CBETOBOJIAM.

[TomemieHust A1 CaMOCTOSTENBHON pabOThl 00Y4AIOIIMXCSl OCHAIIEHB KOMIIbIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHrueM AO0CTyla B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCHTETA.

8.2. VYuuBepcurer obecrneyeH HEOOXOOUMBIM KOMIUIEKTOM JIMIICH3UOHHOTO U
CBOOOJTHO paCIpPOCTPAHSEMOTr0 IMPOTPAMMHOTO OOecreueHus, B TOM YHCIE OTE€YeCTBEHHOTO
IPOM3BOJICTBA:

[lepeueHp IUIIEH3MOHHBIX MpOrpamMM NpeACTaBiIeH Ha BHyTpeHHeMm mnoptaie PI'BOY BO
II'VIIC no axpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuwarommumcsi obecriedeH gocTyn (yIOaJeHHBIH JOCTYN) K COBPEMEHHBIM
npodeccnoHanbHBIM 0a3aM JTaHHBIX:

— DneKTpoHHO-OUOIMoTeUHass cucTeMa wu3aaTesnbeTBa  «JlaHby. [DIeKTpOHHBIN
pecype]. — URL: https://e.lanbook.com/ — Pexwum gocTyma: st aBTOPHU3. MOJIb30BaTEIEH;

— DnekTpoHHO-0MOIMoTeyHast cucteMa ibooks.ru («AibOyke»). — URL: https:/
ibooks.ru / — Pexum moctyma: s aBTOpHU3. TOJIb30BaTEIICH;

—  DnexrponHas 6ubmuorexa FOPAMT. — URL: https://urait.ru/— Pexum mocryra:
JUTSL aBTOPU3. TIOJIb30BaTENEH;

— EnmHoe oOKHO gocTyma K 00pa3oBaTeNbHBIM  pecypcaM -  KaTajor
00pa3oBaTeNLHBIX HHTEPHET-PECYPCOB U MOJIHOTEKCTOBOM AJIEKTPOHHOW Y4eOHO-METOAMYECKON
oubnmoteke Uit 00IIero U npodeccuonaibHoro oopasosanusi». — URL: http://window.edu.ru/
— Pexum noctyna: cBOOOTHBII.

- Cnosapu u sHimkionenuu. — URL: http://academic.ru/ — Pexum pocryna:
CBOOOTHBIH.

—  Hayunas snexrponnas oubnuoreka "KubepJlennnka" - 370 Hay4Has 3J1€KTpOHHAs
O0ubnuoreka, MOCTpOEHHAss Ha mapagurme OTKpbITo Hayku (Open Science), OCHOBHBIMHU
3a/layaMH KOTOPOH SIBJISIETCS TOMYJSIPU3AlUsS HAYKH U HAYYHOU JEeSTeNbHOCTH, OOIIECTBEHHBIN
KOHTPOJIb KadyecTBa HAYYHBIX MyOJMKAIMH, pa3BUTHE MEKIUCIUIUIMHAPHBIX HMCCIIEIOBAHHI,
COBPEMEHHOI'0 MHCTUTYTA HAyYHOH PElEH3UH U MOBBIIIEHHE IUTUPYEMOCTH POCCHICKON HAYKH.
— URL: http://cyberleninka.ru/ — Pesxum mocTyrma: CBOOOIHBIA.

8.4. OOyuaromumcsi obecnieueH IOCTyI (yAaJleHHBIM AOCTYN) K HH()OPMAIMOHHBIM
CIIPaBOYHBIM CUCTEMAM:

— Hanumonanenenii  OtkpeiTeiii  YHuBepcurer  "MHTYUT".  becmiatHoe

O O O O O O



http://eaisu.pgups.edu.mps/info/prog/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

obpasoBanue. [DnekrponHbiii pecype]. — URL: https://intuit.ru/ — Pesxxum goctyma: cBOOOIHBIH.
8.5. Ilepeuenbp medYaTHBIX W  DJEKTPOHHBIX  W3JIaHWM,  HCIOJB3YEMBIX B
00pa3zoBaTesIbHOM IpoIlecce:
[TepeyeHb OCHOBHOM y4eOHOM JTUTEPATYpPHhl, HEOOXOAMMOM ISl OCBOCHUSI TUCIIUILIAHBI
1. Cxuiapos, O.K. BookoHHO-ONTHYECKHE CETH W CHCTEMBI CBS3H. [DIEKTPOHHBIH pecypc] : yued.
nmocoobne — OnekrpoH. man. — CII6. : Jlamp, 2016. — 268 c¢. — Pexum npocryna:
http://e.lanbook.com/book/76830
2. ®okuH, B.I'. KorepeHTHbIC ONTHYECKUE CETU. [ DIEKTPOHHBIH pecypc]| : yued. mocodre — DISKTPOH.
nan. — CII6. : Jlans, 2016. — 440 ¢. — Pexum noctyma: http://e.lanbook.com/book/75523

[lepeuenb JONOTHUTENBHON yueOHOM TUTEpPaTyphl, HEOOXOAUMOM IJI1 OCBOCHUS
JUCLIUIIIIUHBI
1. BomoxonHo-onTHyeckue kabenu u maccuBHbie KomnoHeHTs! BOJIII [Tekct] : yuebHOE mocobue amst
CTYIEHTOB, OOYYalOIIUXCS IO HAmpaBiIeHWI0O NOArOTOBKH "CHCTeMBl oOecnedeHus: BHKEHIS
noe3noB” BIIO / E. 3. CaBuH. - MockBa : Y4eOHO-METOAMYCSCKUN IICHTP MO 0Opa30BaHHUIO Ha
JKENe3HOJOPOKHOM TpaHcnopte, 2012. - 222 c. : un. - (Beicmiee npodeccrnonanbHoe 00pa3oBaHue)
(Tpancnoptabie cpencrsa) (CructeMbl obecrieueHnsT ABMKEHUS T0e310B). - bubmumorp.: ¢. 218-219. -
ISBN 978-5-9994-0093-2 : 413 p.
2. bormaHos, A.B. BoJIOKOHHBIC TEXHOJOTMUECKUE JTa3ephbl U UX MPUMEHEHHE. [ DIEKTPOHHEBIN pecypc] :
yae6. mocobue / A.B. bornanos, }0.B. 'omybenko. — Dnexrpon. gan. — CII6. : Jlanp, 2016. — 208
c. — Pexxum nocryma: http://e.lanbook.com/book/72971
3. Wmanwun, ['.I'. [IpueMHUKN ONTHYECKOTO M3IyUeHUs. [DISKTPOHHBIN pecypc] : yued. mocodue / '.I.
Nmannn, B.I1. Yennbanos. — Onektpon. nad. — CII6. : Jlanp, 2014. — 304 c. — Pexum nmocryna:
http://e.lanbook.com/book/53675
4. Kucenes, I'.JI. KBaHnToBas u onTuyeckas 3JICKTPOHUKA. [DIEKTPOHHBIN pecypc] : y4ed. mocodone —
Onektpon. jpan. — CII6. : Jlaws, 2017. — 316 c¢. — Pexum pocryna:
http://e.lanbook.com/book/91904
[Tepeyenr HOpMATUBHO-TIPABOBOM JOKYMEHTAIIMH, HEOOXOIUMOM JJIsi OCBOCHUS
JUCLUIIITUHBI

1. ®enepanbhbiii 3akoH oT 07.07.2003 Nel126-D3 (pex. ot 06.06.2019) «O cBsa3m» (¢ U3M.
JotL., BCTym. B cuity 01.11.2019)
2. MC P® Ilpuxkas ot 10 aBrycra 1996 r. N 92 «O0 yTBEepKICHUH HOPM Ha 3JIEKTPUUECKHUE

napameTpbl OCHOBHBIX ITU(PPOBBIX KAHAJIOB U TPAKTOB MATHCTPATLHOW U BHYTPU30HOBBIX MEPBUYHBIX
cereit BCC Poccum. (¢ u3m., BHecenHbIMU [Ipuka3zom ['octenexkoma PO ot 28.09.1999 N 48)
MeTtoauueckue yKkazaHus sl 00yJaroIIuXcsi IO OCBOCHUIO TUCIUTUIUHBI:

1. KanaeB A.K., Kpenes B.B. Pa3bemHbIe U HEpa3beMHbIE COETUHEHUSI ONTUYECKUX
BOJIOKOH // Meton. yka3zauus. — CI16.: TIT'VIIC, 2014. — 18 c.;

2. Bunorpanos B.B., KanaeB A.K. AKTUBHbBIE U TACCUBHBIE 3JIEMEHTHI BOJIOKOHHO-
ONTUYECKUX JIMHUH cBs3u // Merton. ykazanus. — CI16.: TII'VIIC, 2009. — 27 c;

3. Bunorpanos B.B., Kanaes A.K. M3mepenue BOJIC MeTtogoM 06paTHOTO paccessHUAs C
ucnojs3oBanuem OTDR // Meroa. ykazanus. — CI10.: III'VIIC, 2004. — 17 ¢;

4. Kanaes A K., Caxapoa M.A. IIpoxo/ieHHE ONTUYECKUX UMITYIIBCOB IO OAHOMOJOBBIM
ONTUYECKUM BOJIOKHaM // Metoa. ykazauus. — CI10.: DiekTponHbii BapuaHT, 2014. — 16 c.

5. Kanaes A.K., I3mMepeHust ONTHUECKUX TPAKTOB B MPOXOsieM cBeTe // MeTo.
ykazanusi. — CI10.: DnexktponHsiii Bapuant, 2014. — 14 c.

6. Bunorpaznos B.B., Kanaes A K. HccnenoBanue xapakTepuCTHK HCTOUHUKOB H

MPUEMHHKOB u3nyueHus // Meroj. ykazanus. — CI16.: DnexTpoHHbIl BapuanTt, 2014. — 26 c.

8.6. IlepeueHn pecypcos WH(OPMAITMOHHO-TSIICKOMMYHHKAITHOHHON ceTH
«HTEepHETY, UCTIONB3YEMBIX B 00pa30BaTeIHLHOM MPOIIECCE:

- Jlmuaerii  kaOuHeT  oOydwaromierocs W DJIEKTpPOHHas  WMH(OpPMaAIMOHHO-
obpaszoBatenbHas cpema. [DaekTponnbiii pecype]. — URL: https://sdo.pgups.ru — Pexum
JOCTyTA: ISl aBTOPH3. TIOJIb30BATEINCH;

- MuHUCTEPCTBO  AKOHOMHMYECKOro  pa3Butusi  Poccuiickoin ~ Denepanuu
[DnexTponnsiii pecypc]. — URL: http://www.economy.gov.ru — Pexum noctymna: CBOOOHbIN;
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N

ONeKTpoHHBIA (OHJ TPAaBOBOM W HOPMATHBHO-TEXHUYECKOW JITOKYMCHTAIlUH — URL:
http://docs.cntd.ru/ — Pexwum goctyma: CBOOOIHBIIH. http://e. lanbook.com.
http://ibooks.ru/

OdunmanbHplii  calT WHGOPMAIMOHHOW CETH JKypHaJa «ABTOMAaruhKa, CBS3b,
uHpopMaTuka» [DneKTpoHHBIH pecypc] - Pexum nocryma: http//www.asi-rzd.ru/,
CBOOOIHBI;

OdunmanbHpIil callT HHOOPMALIMOHHON CEeTH XKypHana «BecTHHK CBSI3U» [ DNEKTPOHHBIN
pecypce] - Pesxxum mocryma: http//www.vestnik-sviazy.ru/, cBoOOIHBIIA;

OdunmanbHplii  caliT wWHPOpPMAIMOHHOW cetn kypHama «KabGenm wu  mpoBoma»
[DnexTponHsbIit pecypc] - Pesxxum nocryna: http//www.kp-info.ru/, cBo6o1HBII.
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