MuHucTepCTBO 00pa3oBaHust U Hayku Poccuiickoii @enepanun

®denepanbHOE TOCyIapCTBEHHOE OO KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO MPO(ECCHOHATLHOTO 00pa30BaHuUs

«TOMCKHM TOCYJIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIPABJIEHUSA U PAIUMOIJIEKTPOHUKN» (TYCYP)

YTBEPXIAIO

JlupexTop renapraMeHTa 00pa3oBaHMs
- MPOPeKTOop Nno yueOHOIi padoTe

JI. A. Bokos

«_» 2015T.

PABOYAS IPOTPAMMA YUEBHOM JUCHUILIAHBI

OHTOC)JIQKTpOHHLIG AKTUBHBIC U NACCUBHbIC KOMIIOHEHTHbI OIITHYECKUX CUCTEM

YpoBeHb 0CHOBHOII 00pa30BaTe/ILHOI MPOrPaMMBbI Marucrparypa

HanpaBnenne noaroropkn 11.04.02  MHDOKOMMYHHKAITHOHHBIC TEXHOJIOTHU U CUCTEMBI CBS3H

Marucrtepckasi nporpamma  ONTHYECKHE CHCTEMEI CBS3H U 00paboTKN nHbOpMAIHu
(moTHOE HANMEHOBaHUE POQUIIT HAIIPaBJIEHUs OATOTOBKH (crennansHocTH) u3 [TI0OIT)

®opma 00yueHust Oo4YHas

DakyJbTeT PanmorexHuueckuii

Hpodpunupyromas kadenpa  TenekoMMyHHKaMi U ocHOB paanoTexHuku (TOP)

ObecneyuBalomas (Boinmyckarwmas) kadeapa CBepXBbICOKOUACTOTHON U KBaHTOBOH paanoTexHuku( CBYuKP)

Kypc BTOPOH CemecTp __Tperuif

Yueonbrii mian Hadopa 2015 roma u mocjiexyOmux Jer.

Pacnpenesnenue paGouero BpeMenu:

Ne Buab! yueGHoi padoTsI Cemectp 3 | Bceero | Enmnuunmi
1. Jlexuu 18 18 4acoB
2. JlaGopaTopubie padoThl 16 16 4acoB
3. IpaKkTHYeCKHe 3aHATHSI 22 22 4yacoB
4, Kypcosoii npoext/padora (KPC) (ayauropnas) - - 4acoB
5. Bcero aynuTopHbIX 3aHATHI (Cymma 1-4) 56 56 4acoB
6. U3 HUX B HHTEPAKTUBHOI popme 26 26 4yacoB
7. CamocrosTenbHas padora cryaentos (CPC) 124 124 4acoB
8. O0mas TpyaoéMKoOCTh 180 180 4acoB

(B 32a4€THBIX eIMHUIIAX) 5 5
3ader ¢ oneHKOM____Tpetuit cemMecTp
Tomck 2015
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poayu
Штамп


Pabouas nporpamma cocrasiena ¢ yuerom tpeboBanuit @enepaibHoro ['ocyapcTBeHHOTO
o0Opa3oBaTeqbHOTO CTaHAapTa BhIcHIero npodeccuonanbHoro odpazosanus (GI'OC BIIO) yer-
BEPTOI0 IMOKOJIEHUsI 110 HarnpaBieHuo noarotoku 11.04.02 "MHdpokoMMyHHKAIIMOHHBIE TEXHO-
JIOTHM U CUCTEMBI CBSI3U (YPOBEHBb MarucTparypsl)”, yreepxkaeHHoro 30 HosOps 2014 r. No1403,
paccMOTpeHa U yTBEepKeHa Ha 3ace/lanuu Kadeapnt «25» utons 2015 r.,

nporokon Ne 11 .

PazpaboTunk -

[Ipod. kadhenper CBUUKP U A.E. Maungeins
(10J1KHOCTD, Kadenpa) (no;mﬂ”c@ \,? (d.H.0.)

3aB. kadepoit CBUnKP [ [/ Vi— _ C.H.lllapanrosuu
(10KHOC T, Kadenpa) oanues (®.UN.0.)

PaGouas nporpamma corsacoBata ¢ (pakyabTeToM, TPOPUIHPYIOIICH, 00CCIIeUnBarOIel 1
BBIITYCKaroOMIeH kadepaMu HapaBICHUS TTOTOTOBKH.

Jlexan PTd %ﬂf %/J K.1O. ITonosa

(Ha3Bauue dakynbrera) (no;lrmcr))' (P.HN.0.)
3aB. npodunupyromei P s N
kadenpoit TOP e R A5 Jlemuios
(HaszBanue Kadeaphbl) (NOJTTHCD ) (P.H.0.)
3aB. oOecrieunBaroIIeil U BIMYCKAIOIICH -
kadenpoit CBUYuKP W’ C.H. lHlapanrosuu
(Ha3BaHue Kadeapbl) (1OJIMACH ) (®.HN.0.)
DKCIEPTHI: %‘*
Jouent kadeapst TOP £% (’(’(% ___C.W. Boromonos__
(MecTo paboThbl. 3aHMMaeMas J10JAKHOCTb) . JUITHCD) (D.HN.0.)
_Ipod. kadeapsr CBUUKP / __B.M. lllannapos
(MecTo paboThl, 3aHMMAEMas J10JKHOCTD) 7 / (MOJIMKUCH) (D.H.0O.)


poayu
Штамп


1. lleau u 3aaa494 AUCHMILJIMHBI

Leablo nmpenogaBaHus AUCHUILTUHBI ABIIETCS (GOPMHUPOBAHUE Y CTY/IEHTOB COBPEMEHHBIX
($U3NUECKUX M TEXHUYECKHX MPEICTABICHUN O METOJaxX pacueTa, pa3padOTKU U MPOEKTHPOBa-
HUS ONTOXJIEKTPOHHBIX aKTUBHBIX U ACCUBHBIX KOMIIOHEHTOB ONTUYECKUX CUCTEM.

OCHOBHBIMH 321a4aMHU U3yUYCHUS TUCHUILTAHBI SBJISIOTCS:

— NpuoOpeTeHne 3HAHUNH O XapaKTEPUCTUKAX, METO/IaxX pa3pabOTKU, MPOSKTUPOBAHUS U
MCIIOJIb30BaHUs MIEPCIIEKTUBHBIX ONTO3JEKTPOHHBIX AKTUBHBIX U MACCUBHBIX KOMIIOHEHTOB OII-
TUYECKHUX CUCTEM;

— MIPUOOPETEHNE HABBIKOB MOCTPOSHUS MH(POKOMMYHHKAIIMOHHBIX CHUCTEM U CETeH pas-
JUYHBIX TUIIOB IEpEIayu.

2. Mecto nucuumiinnel B ctpykrype OOII

JlMcuuIuIMHA OTHOCUTCS K JMCLUIUIMHAM 110 BBIOOpY BapHaTHBHOM uacTH OJoKa AUCLU-
IUIMH.

B cBoro ouepenp NaHHBIH Kypc NMOMHMMO CaMOCTOSATENBHOTO 3HAUYEHHUS HEOOXOAMM JUIs
U3yYeHHsI pAa AUCUUIUIMH 0a30BOTO HUKJIA M AUCIUILUIMH MO BBIOOPY, a TaKkke 3>PPEKTHBHOTO
IIPOXOXKACHUS CTYAEHTaMU NPOU3BOACTBEHHON U HAYYHO-UCCIIEOBATEIbCKON MPAKTUKKU U BbI-
nosiHeHus BKP.

3. TpeOoBaHusA K pe3yJIbTaTAM OCBOCHUS JUCHUIIMHBI
[Tpomecc n3yueHus: AUCIUILIMHBI HATIPABIICH Ha (POPMHUPOBAHUE CICAYIONTUX KOMITCTESHITUH:
- CHOCOOHOCTBIO Peain30BbIBATH HOBBIC MPHUHIIUIIBI MTOCTPOSHUS HMHPOKOMMYHHKAI[U-
OHHBIX CHCTEM U CETeH Pa3IMYHBIX TUIIOB IepeAaydu, pacipeeieHus, 00paObOTKH U XpaHEHUS
urdopmaruu (OITK-4),

- CIOCOOHOCTBIO UCIOIB30BATH COBPEMEHHYIO 2JIEMEHTHYIO 0a3y U CXEMOTEXHHKY yCTPOICTB
napokommyHukaruii (ITK-5)
- TOTOBHOCTBIO HCII0JIb30BATh COBPEMEHHBIE JOCTUKEHHSI HayKU U Mepe1oBble NH(YOKOM-
MYHMKAI[UOHHBIE TEXHOJIOTMH, METO/BI ITPOBEIEHUS TEOPETUUECKUX U IKCIEPUMEHTAIbHBIX
UCCIIeIOBaHHU B HAYYHO-HCCIIEIoBaTeNIbcKuX padoTax B obnmactu UKTuCC (T1K-8).

B pe3ynbrate n3ydyeHus IUCHUIIIMHBI CTYAE€HTHI TOJIKHBI:

3HATh:

- OCHOBHbIE NPUHIMINBI U (pusnueckue 3PpdexTsl, odecneunBaromue GyHKIHOHUPOBAHHUE
AKTUBHBIX U TTACCHBHBIX KOMITOHEHTOB ONITUYECKUX CUCTEM;

- OCHOBHBIE€ KOHCTPYKILIUU U XapaKTEPUCTUKU aKTUBHBIX M MACCUBHBIX KOMIOHEHTOB ONTH-
YECKHX CHCTEM;

yMeThb!

- IPOBOJIUTH BHIOOP AIIEMEHTHOW 0a3bl TS IIOCTPOCHUST HHPOKOMMYHHUKAIIHOHHBIX CHCTEM
U ceTeil pa3IMYHbIX THIIOB;

- MPOBOJIUTH TIOUCK ONTHUMAIBHBIX PEIICHUH B 00JaCTH MPOSKTHPOBAHUS WHPOKOMMYHH-
KallMOHHBIX CUCTEM U CEeTel pa3IMYHBIX TUIIOB;

- OCYILECTBIIATH COOp, 0OpabOTKY U aHANU3 HAYYHO-TEXHUYECKOW MH(POpPMAIIH IO BOIIPO-
caM BbIOOpa M MPMEHEHMs HJIEMEHTHOH 0a3bl IMHUH Nepeaun;

- paccuuMTHIBaTh, HMCCIEIOBATh M OKCIUTyaTHPOBATh COBPEMEHHYIO JIIEMEHTHYIO 0a3y
YCTPOHCTB MH()OKOMMYHHKAIIUI;

BJIA/IETh!

- METOJIaMU U TIpUeMaMHU pa3pabdOTKU, TPOSKTUPOBAHUS M UCIIOIb30BaHUA HJIEMEHTHOI1 Oa-
3bI U1 IOCTPOEHHSI UHPOKOMMYHUKAIIMOHHBIX CUCTEM U CETEH pa3IMYHbIX TUIIOB.
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4. O0beM TUCHHUILVIMHBI U BUbI Y4eOHOH padoThI

O06111as1 TPYAOEMKOCTb AUCHUIIIIMHBI COCTABIISIET 3 3a4€THBIX €JIMHUII.
Bun yueOHoit paboThl Beero 4acos CemecTpsl
1 2 3 4
AyauTopHsle 3aHATHS (BCero) 56 56
B ToMm uucne: - - - - -
Jlexrpm 18 18
JlabopatopHsie paboTs! (JIP) 16 16
Ipaxrraeckue 3ausaTus (I13) 22 22
Cemunaps! (C)
Komnoksuywmsi (K)
Kypcogotii nmpoext/(paboTa) (ayauropHast Harpy3Ka)
pyaue 8uowvl ayoumopoii pabomsi
CamocTosiTejlbHasi paboTa (Bcero) 124 124
B tom uncne: - - - - -
Kypcogoii mpoekt (pabota) (camocrosTensHas paboTa)
PacuerHo-Tpadraeckue paboTh
Pedepar
Hpyaue udvi camocmosmenvrol pabomol
Bus npoMexxyTo4Hoi# arrectaiyu ( 9K3aMeH) 36 36
OO1ast TPYA0SMKOCTh Yac 180 180
3auetHple Enuannsl TpyroeMKocTH 5 5
5. Coz[ep)lca}me AUCHUIIIMHBI
5.1. Pa3zgesbl AMCHUIIMH U BUAbI 3aHATHI
= = ® ; $ % chc g g
No = s £ g E 50| & E S = dopmupyemble
- HaumenoBanue pazzena AUCHUILIMHBI Z 8 = 8 = 2 § 55| 7 § KOMITETEHITHH
= |28 |FE|&%] €3] £° | (OKIKICK)
z | SR
1. | MaccuBubie u akTuBHBIE 31eMeHTH BOCII 6u. | 8u 8u 34u. | 244 OIIK-4 I1K-5
[1K-8
2. | [oaynpoBOIHUKOBBIE JIa3€Phl U JIa3epHbIE 44, | 44. | 6u. 324, | 22 4. | OIIK-4 IIK-5
MOJyJIH I1K-8
3. ®dortoauoasp! u HOTONPUEMHEBIC ONTHICCKHE 44, 44, 44, 324. | 22 4. | OIIK-4 IIK-5
MOJyITH I1K-8
4. | AKTUBHbIE BOJOKHA, KBAHTOBbIE YCHIIUTEIN 4y 4y 26 4. | 204. | OIIK-4 [1K-5
U PETPAaHCIATOPBL IK-8
4
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5.2. Conep:xanue pa3iesioB JEeKIIMOHHOT0 Kypca

Ne
n/m

HanmenoBanune
pa3zena qucnu-
IJIAHBI

CopeprxaHue paszena

Tpyno-
éM-
KOCTb
(dac.)

dopmupye-
MBIE KOMIIE-
TEHIUU
(OK, IIK)

ITaccuBHEIC B
aKTHBHBIE dJIe-
menTel BOCIT

OcHOBHBIE TUIIBI CBETOBOJ0B. KOHCTPYKIHMS BOJIOKHA U OII-
THYeCcKOro Kadesst. OCHOBHBIE XapaKTEPUCTHKHU pacIpo-
CTpaHEHHUS ONTHYECKOTO CUTHAJIA B BOJJOKOHHBIX CBETOBO-
Jlax: 3aTyXaHue, JUCIepcus, ojioca IpoIycKaHus, MoNIpH-
3anus U genoisipusanns. Hemuneiinsie oG dexTs! B CBETOBO-
nax. [Torepu mpu CTBIKOBKE cBeTOBOJ0B. KoHCTpyKINK 1
XapaKTEePUCTUKHU ONTHUECKHUX Kabenel. JlocTmxumble Xa-
pakrepuctukn BOCII npu ncronb30BaHUN pa3inudHBIX TH-
OB ONTHYECKOTO BOJIOKHA. AKTUBHBIE U (DOTOHHOKPHCTAI-
JIMYECKHE BOJIOKHA.

Onruyueckue COeTMHNTENH, Pa3beMbl, Pa3BETBUTEIH, OIS~
PpHU3aTOpPBI, BEHTWIBHBIC YCTPOMCTBA M KOJIIMMATOPHI.
VYerpoiicTBa BBOAA U3TyYEHUS B BOJIOKHO. CBapHbIe U
CIUTafiCOBBIC COCAMHEHHS ONTUYCCKUX Kabeneit. O6opymo-
BaHUE I CBApKH U COEIMHEHMS BOJIOKOH. VIHKanCysmus
U repMeTHuYecKHe KabelbHbIe COSAMHUTENbHBIE MY(THI.
Kpoccossie mkadel. [TaTukopast u nurteiiiasr O6opynosa-
HUE JJIs1 OKOHIIOBKH KabeJel 1 KpoccupoBaHus. MylbTH-
IJIEKCOPBI U AeMyibTuIiekcopst it CWDM u DWDM
cucteM nepenadn. IlmanapHast TEXHOIOTHS U3TOTOBIICHUS
MYJIbTHILIEKCOPOB, AEMYJIBTHIUIEKCOPOB, X UCIIOTHEHHE U
KOHTPOJIb MapaMeTpoB. MOAyISTOPHI.

OIIK-4
IK-5
[1K-8

ITonynpoBoauu-
KOBBIE JIa3epbl U
Ja3epHbIe MOAYIIH

@duznyeckre 0CHOBBI pabOTHI CBETOIMOIOB U TTOJTYIIPOBOI-
HHUKOBBIX Ja3epoB. [IpuHOMIbI 1 yciioBust pabOTHI ONTHYE-
CKOT'O KBaHTOBOTO TeHeparopa. OcoOeHHOCTH paboThI 1O-
JTynpoBOHUKOBOTO Jazepa aist BOJIC. Tumbl azepHbIxX
HOJYIPOBOJHUKOBBIX CTPYKTYP M HH)KEKIIMOHHBIE J1a3ep-
HBIe 1uosl. KimroueBble mapamMeTpsl MOTyIpOBOJHUKOBBIX
Jla3epHbIX u3nydaTenei. Knaccudukanys u MeTossl uccie-
JOBAaHUS UCKAXCHMI, BHOCHMBIX JIA3€PHBIM H3JTydaTeiIeM
npu nepenave curaanos B nudppossix BOCIIL. Jla3zepsi ¢
NPSIMOM TOKOBOW MOAYJISIIMEN. Y CTPOMCTBO U OCHOBHBIE
XapaKTEepPUCTUKU COBPEMEHHBIX JIa3epHBIX MoIysel. Ya-
CTOTHBIC OTPAHUUYCHHUS U TIPEJIENIbHBIE CKOPOCTH Tepeaadn
nHdopmannu. BHenrHne Moy IsITOpPBI HA OCHOBE HHTEp(e-
pometpa Maxa-Ilannepa. CKOpocTHBIE Iepelarolie MOay-
.

OIIK-4
[IK-5
I1K-8

doToanoas n
(hoTonpuemHbie
ONTHYECKUE MO-
JTyJn

Ou3nyecKre 0CHOBBI paOdOTHI OIYHIPOBOIHUKOBOTO (HOTO-
MpueMHHKA. THIIBI ¥ CTPYKTYPHI (poTOnmpreMHUKOB. [InH-
¢doroano sl M MaBUHHBIE (HOTOANOIBL. DOTOTPAH3UCTOPEI.
KitroueBbie mapaMeTpsl HOITYIPOBOTHIKOBOTO (hOTOAETEK-
topa. ®oroanoas! [llortku. Knaccudukarms 1 MeTobI MC-
CIIEZIOBAHUS NCKAXKEHUH, BHOCUMBIX (DOTOIETEKTOPOM HpH
nepenade curnanos B nu¢possix BOCII. YcunurensHble
yCTpOHCTBa (POTONPUEMHHUKOB. Y CTPOH-CTBO 1 OCHOBHBIE
XapaKTEePUCTUKU COBPEMEHHBIX (DOTOIMOAHBIX MOTYIIEH ISt
BOJIC.

OIIK-4
[IK-5
[1K-8

AXTHUBHEIE BO-
JIOKHA, KBAaHTO-
BbIE YCHJIMTEIH U
PETPAHCIATOPHI

DHepreTUveckre YPOBHU aTOMOB ¥ METaCTaOMIbHEBIE COCTO-
SIHUSL 9JIeKTpOoHOB. Hakauka v MHBEPCHOHHAs HACENIEHHOCTbD.
AKTHBHasl cpe/ia U KBAaHTOBOE YCHJIEHUE B TIOJIYNIPOBOJHU-
KOBOH CTPYKTYpE U B TBepAOM Tele. [10aynpoBOTHUKOBBIC
KBaHTOBBIE YCUJIMTEIH. AKTHBHBIE BOJIOKHA, JIETHPOBAHHBIC
Er. Bonoxonnsiit ycunnrens — perpancisatop EDFA. Bpar-
TOBCKHE PEIIETKH C MEPEMEHHBIM IIIaroM U IIHPOKOIIOJIOC-
HbIM ycruntens st DWDM nunumii csizu.

OIIK-4
[1K-5
[1K-8
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5.3 Pa3gesbl AMCHMILVIMHBI U MEXKIUCHHUILUINHAPHbIE CBSI3U € 00ecneYuBAOIIMMH (Mpeabl-
AYIIHMH) U o0ecrieYuBaeMbIMH (OCJAEAYIOIIUMH) TUCHHILJIMHAMUA

Ne HanmenoBanue obecnieunBa-
n/m ronmx (IpeapayInuX) 1 odec-
M€YHUBaEMBbIX (IIOCIEIYIOIIHX)

Ne Ne pa3nenoB qaHHOW AUCITUIUTHHEI U3 Ta0I.5.1, 7S KOTOPBIX HEOO0-
XOJIMMO M3YYEHHUE 00ecreunBaroux (IpeApAyIInX) U o0eceunBac-
MBIX (TOCHEYIONINX) TUCHUTUIUH

JMCLUILTHH 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9
IlpemmecTByomue JMCHUILIHHBI
1. Teopus u TexHuKa nepegadu + + + +
nHdopmanuu
2. OnTuyeckye CUCTEMBI CBA3U U + + + +
00paboTku MHpOpPMAIIH

5.4. CooTBeTcTBHE KOMIIETEHIIUIA, (POPMUPYEMBIX IPH U3YYeHUH TUCHUILIMHBI, U
BHI0B 3aHATHI

KomMnerenunu J | JIP I1 CPC DopMBI KOHTPOJIS
OlIK-4 + + + + Onpoc Ha JeKIMAX U IPAKTUYECKHX 3aHATHSAX,
cocraByieHue pedepata, ero 3aiura B hopme
NpE3EHTALMH € 00CYKIEHUEM
T[IK-5 + + Jlonmyck K 1a00paTOPHBIM paboTaM, HX BBIIOJHEHHE
T1K-8 + + + + CocraBiicHHe M 3alluTa OTYETOB IO JTA00OPATOPHBIM

paboram, cocTaBieHue pedepara

JI — nexmus, JIP — naboparopuas pabdota, I1 — mpaktuka, CPC — camocrositenbHas paboTa cTy-

JCHTA.

6. Metoab! 1 (popMbI OPraHu3anuu 00y4eHust

Jlis yCcHemHoro oCBOGHUs TUCIUIIIMHBI PUMEHSIOTCS pa3InuHble 00pa30BaTe/bHbIE TeX-
HOJIOTHH, KOTOpBIE 00€CTIEYNBAIOT JOCTHKEHHUE MIIAHUPYEMBIX PE3YJIbTAaTOB O0YUYEHHS COTIIACHO
OCHOBHOM 00pa30BaTeNIbHON MpOrpaMMe U ¢ Y4eTOM TpeOoBaHUN K 00bEMY 3aHATHI B UHTEpaK-

TUBHOH (opme.

TexHO10rMH MHTEPAKTUBHOI0 00y4YeHHUs IPH PAa3HBIX (pOPMaXx 3aHATHH

DopMmbl Texunu JlabopaTopHsiit [pakTHKa Beero
MeToab! MIPAKTHKYM
Ilpe3enTanus pedepara ¢ 00CyKIACHHEM 12 12
OOpatHasi cBs3b (OIPOC HA JIEKIMSAX U MTPAKTHU- 4 4 8
Kax)
KosurekTrBHOE peleHne ocTaBIeHHBIX 3aa4 6 6
HToro MHTEpaKTUBHBIX 3aHITUI 4 6 16 26
7. JlabopaTopHBIi NPAKTHKYM
Ne paznena HaunmenoBaHue 1a00paTOpHBIX paboT Tpyno- OK, IIK
JMCIUTUTHHBI EMKOCTb
(dac.)
3 HccnenoBanre oNTHYECKUX T€HEPATOPOB HA CBETOU3ITYYAIOLIEM U 4
JIa3€pHOM JIHOJIAX
3 HccrenoBanue GOTONPHEMHOTO YCTPOHUCTBA 4 OIIK-4
IK-5
4 HepaspémHble  COCTMHEHMS  ONTHYECKMX  BOJOKOH. CBapka 4 I1K-8
OINITHYIECKUX BOJIOKOH
4 HccnenoBanne onTHYECKUX pa3BETBUTENCH 4

CornacosaHa Ha noprtane N2 10278




8. IIpakTHyecKkue 3aHATUA

Ne Ne pa3nena OK, IIK
n/m IUCUUIUIAHEI HammeHoBaHMe IpaKTHUECKUX 3aHATHH (110 2 Jac.)
1 1 KoHCTpyKIys BOJIOKHA M ONTHYECKOTO KaOeJIs.
2 1 OCHOBHBIE XapaKTEPUCTUKH PACTIPOCTPAHCHHS ONITHUECKOTO CUTHAJIA
B BOJIOKOHHBIX CBETOBOJAX: 3aTyXaHHUe, TUCIEPCHS, 110JI0ca
NPONYCKaHUS, OJIAPU3ALUS U JETIOIIPHU3ALHSL..
3 1 ObopynoBaHne Iyl CBAPKH U COCIMHEHHS BOJIOKOH.
4 1 MynbpTHIDIEKCOPEI U AeMyabTHILIEKcoph!l it CWDM nu DWDM cu-
CTEM Iepeiaun
5 2 Turel na3epHbIX NOTYNPOBOJHUKOBBIX CTPYKTYP ¥ MH)KEKIIMOHHBIE
JIa3epHBIE AUOJBL. OIIK-4 I1K-5
6 2 YCTpoicTBO 1 OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX JIA3EPHBIX I1K-8
MOJyJIeH
7 2 BHenHue MOAyIATOPBI Ha OCHOBE HHTephepomerpa Maxa-Ilannepa.
8 3 Tumer u cTpykTyphl poTonpreMHUKOB. [TMH-POTOANONBI U TABUHHBIE
(dboTonuobI.
9 3 VYCTpoicTBO 1 OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX (hoToano -
HbIX Moayieit st BOJIC.
10 4 AKTUBHBIE BOJIOKHA, JierupoBaHHble Er.
11 4 Bparrosckue pemeTky ¢ IEPEMEHHBIM I1aroM U IIMPOKOIIONIO CHBIH
yeunurens a1 DWDM nunuii cBs3u.
9. CamocTosiTeJibHasi pabora
Ne TemaTnka caMOCTOSTEIBHOM PabOTHI Tpyno- OK, IIK
n/m (Oemanuzayusn) EMKOCTh
(uac.)
1. IToxroToBka k 1ab0paTopHBIM paboTam, 0popMIICHHE OTIETOB 8
2. ITpopaboTka JEKIIMOHHOTO MaTepuana 18 OIIK-4
HO)IFOTOBKa K MPAKTUYCCKHUM 3aHATUAM 18 TIK-5
[1K-8
3. CocraBiieHue pedepara U ero 3aluTa 44
HUroro: 88
[TprimepHBIe TEMBI pedepaToB
1. KoHCTpyKIHs BOJIOKHA U ONITHYECKOTO Kabes.
2. OCHOBHBIE XapaKTEPUCTHKHU PACIIPOCTPAHEHHS ONITHYECKOTO CUTHAJIA B BOJIOKOHHBIX CBETOBO-
Jlax: 3aTyXaHHe, JUCIIEPCHs], T10JI0Ca IPOITYCKaHUs, MOIAPU3ALUI U AETOJSIPU3aLIHSL. .
3. O6opyaoBaHue J1J1s1 CBAPKU U COSAMHEHHUS BOJIOKOH.
4. MynbTHUILIEKCOPHI U AeMynbTuIuiekcopsl 111 CWDM u DWDM cuctem nepenaym.
5. Tunel 1a3epHBIX MMOIYIPOBOTHUKOBBIX CTPYKTYP ¥ MHKEKIIMOHHBIC J1a3€PHBIE JTHO/IbI.
6 . YCTpOlCTBO U OCHOBHBIE XapaKTEPUCTHKU COBPEMEHHBIX JIa3ePHBIX MOJIYJICH.
7. BHeninue Moy sTOpBI Ha OcHOBE nHTephepoMeTpa Maxa-Ilanaepa.
8. Tunsl u cTpykTypHh! poTonpreMHUKOB. [TMH-hOTOAMO B! ¥ TaBUHHBIE ()OTOIHUO B,
9. YerpoiicTBO 1 OCHOBHBIE XapaKTEPUCTUKHA COBPEMEHHBIX (GoToAMOAHBIX Moayeit it BOJIC.

10. AkTHBHBIC BOJIOKHA, JIeTHpOBaHHbIC Er.
11. BparroBckue pemeTky ¢ MePeMEHHbBIM IIIaroM M IMIMPOKOIIOJIOCHBIN yermmnTenb At DWDM nu-

H

Wl CBSI3U.

TDC6OBaHI/I$I K COCTaBJICHHUIO pe(bepaTa

Jlokyment opopmisiercst cormacao OC TYCVYP 6.1-97” 1 [0/DKeH UMETh TUTYIIBHBIH JHCT, COZep-

’KaHHe, OCHOBHYIO 4acTh, 3aKIIOUCHHE, CIHCOK HCIOIB30BAHHBIX MCTOYHHMKOB. B cIHICKe MCTOYHMKH
(kHHUTH, CTAaTBhU, IATEHTHI) MPUBOIUTH C YKa3aHHEM MOJHBIX BBIXOJHBIX JAHHBIX M C HOMEPOM B KBaJIpat-
HBIX cKoOKax mo Tekcry. Odopmienne: dpopmar A4, Word 2003, Times NR 12 pt, BeipaBHHBaHKE TIO

IIMPHHE, TIEPEHOCH], MEXCTPOUYHBIN eIMHUYHBIN MHTEpBa, ¢opmynsl B Equation Editor. O6sém He me-
Hee 20 ctpanui. Bpems Ha mpesenTanuio 10 MuH.

CornacoBaHa Ha noprtane N2 10278




10. IlpuMepHasi TeMaTHKA KYPCOBBIX IIPOEKTOB (padoT)
KypcoBoe npoexkTupoBanue no JUCHUILIUHE HE MPEAYCMOTPEHO YU€OHBIM IIAHOM.

11. BajubHoO-peliTHHrOBas cUCTEMAa
METO/JUKA TEKYHEI'O KOHTPOJIAA OCBOEHUSA U CIUIIJINHBI

OcymectBisiercs B cooTBeTcTBUM C IlosioskeHneM 0 mopsiike MCNOJb30BaHUS peii-
THHIOBOI CHCTEeMbI /IJIsl OLlEHKHN YCIeBaeMOCTH CTYAeHTOB (rpuka3 pexropa 25.02.2010 Ne
1902) 1 ocHOBaHa Ha 0AUIPHO-PEHTHUHTOBOM CHCTEME OLICHKHU YCIIEBAEMOCTH, KOTOpast BKJIIOUYa-
€T TeKYIIM KOHTPOJIb BBIMOJHEHHUS JIEMEHTOB 00beMa TUCIMILUIUHBI 0 3JIEMEHTaM KOHTPOJIA
C MOJBEJICHUEM TEKYIIEeT0 peHTHHTA.

IIpaBuna ¢opmMupoBaHUS NATHOAIBHBIX OIEHOK 32 KKIYIO KOHTPOJIBHYIO TOUKY
(KT1, KT2) ocymiectBusieTcsi yTeM OKpYTJIEHHS BEIMYUHBI, PACCYMTAHHOM 1O hopMyIie:
KTX| 3 (Cymma _6amnos, _nabpannas _k _ KTx)*5

x=1,2

Tpebyemasn _cymma _6anios _no _OaubHOU _ packiaoke

[Toce okoH4aHMs ceMecTpa CTyJeHT, HaOpaBimmii Menee 70 OayuloB, cUMTACTCSl HEYCIIE-
BAIONIMM, HE MONyYUBIIMM 3a4€T. CTyIEHT, BHIOJHUBIIMN BCE 3aIUIaHUPOBAHHBIE JabopaTop-
HbIe paboTHl, U T.1. U HaOpaBii cymmy 70 u 6omnee OanioB, MOTyvyaeT 3aU€T «aBTOMATOM.

Taoauna 11.1 Pacnpenenenus 6a/710B B TeYeHHE ceMeCTpPa

MakcumanbHbII MaxkcumanbHbIi MakcumanbHbIi
. 6ayn Ha 1-y10 KOH- 0aJin 3a mepuos 0asw 3a mepuo Bcero 3a
DneMeHTHl y4eOHOH NeaTeTbHOCTH
TPOJIBHYIO TOUKY C mexay 1KT u mexay 2KT mna | cemectp
HayaJjla ceMecTpa 2KT KOHEI ceMecTpa
Ilocemenne 3ausTuii 8 8 6 22
3amuTa pedepara 0 30 0 30
Brinonnenue u 3amura j1ado-
B 0 18 18 36
pPaTOpPHBIX paboT
KOMIIOHEHT CBOEBPEMEHHOCTH 4 4 4 12
HToro MakcuMyM 3a epuoz: 12 60 28 100
HapacTtaomum HTorom 12 72 100 100

Tab6aunna 11.2 Ilepecyer 60a/UI0B B OLICHKH 32 KOHTPOJIbHBIC TOYKH

bannbl Ha jaTy KOHTPOIBHON TOUKH Onenka
> 90 % ot makcuManbHOU cymMMbl OauioB Ha naty KT 5
Ot 70% 10 89% oT MakcuManbHOM cyMMbl OayutoB Ha naty KT 4
Ot 60% 10 69% OT MakcMMabHOM cyMMBI OayutoB Ha naty KT 3
< 60 % oT MakcuMaJIbHOM cyMMBbI OajutoB Ha aaty KT 2

12. YuyeOHO-MeTOAM4YEeCKOEe M HH(POpMALMOHHOE 0O0ecnieYeHue JUCIHIIIMHBI
a) OCHOBHAS JIUTEepaTypa:

1. Auapees B.A.,IloptHoB D.JI., Kouanosckuii JI.H. Hampansiomiye cuCTeMbl 3JI€KTPOCBS-
3u. Y4eOHuK 1y1s By30B. B 2-x Tomax.Tom. 1. Teopus nepenauun u BausHUA. Y4eOHOE TO-
cobue. 7-¢ usn., nepepad. u gom.- . M. Fopsiyas munus —Tenexom. 2011 .- 424c.:un. (10
9K3. B 0uOi1.) Pexxum moctyma: http://e.lanbook.com/view/book/5112/

2. EdanoB B.M. Dnekrpuueckue ¥ BOJOKOHHO-ONTHUECKUE JIMHUM CBS3H. [DJIEKTPOHHBIN
pecypc] : yueb. mocodue. — Tomck : ToMCK. TOC. YH-T CUCTEM YIIP. U PAAHOIIECKTPOHUKH,

2012. — 150 c. Pexxum pocryna: http://edu.tusur.ru/training/publications/802
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0) MOMOJIHUTEIbHAS JIUTepaTypa:
3. AT. CmupHoB. KBaHTOBas 351€KTpOHUKA U oNTOMIEKTpoHUKa. MH. BIII.;1987.-196 c.
(11)
4. A. Slpus. Benenue B onTu4eckyro 3aekTpoHuKy: Ilep. ¢ anri.- M.: BIII.;1983.-398 c. (3)
5. 1O.B. Baitbopoaun. OcHoBbl a3zepHoit Texuuku.- K.: BIII.;1988.-383 ¢. (38)
6. A.H. [Tuxtun. OnTrueckas u KBaHTOBas dekTponuka. — M: BIIIL. 2001, 572c¢. (159)
B) y4eOHO-MeToAn4ecKoe odecredyeHue
7. Ianruna JI. . KBanToBast u onTuyeckas 3JIEKTPOHUKA [ DIEKTPOHHBIN pecypc] : Yueo-
HO-METOJNYECKOE TTOCOOHUE TI0 MpaKTHIeCKUM 3aHaTusaM. - Tomck: TYCVYP, 2012. — 228
c. Pexum nocryna: http://edu.tusur.ru/training/publications/714.

8. KBanTOoBas M onTHYECKas ICKTPOHHUKA: YUIeOHO-METOINYCCKOE ITOCOOHUE 10 OpraHmu3a-
U camocTositenbHou padoTsl / [lanruna JI. 1. — 2012. 98 ¢. . Pexwum mocryna:
https://edu.tusur.ru/publications/1456

9. Illanruna JI.LU. MccnenoBanne XapaKTEPUCTHK ITOTYIIPOBOJHUKOBBIX JIa3€POB:/ PyKOBOI-
CTBO K KOMILIEKCHOM KOMITBIOTEpHOM 1a00paToOpHOI paboTe A CTYASHTOB CHEIHAIbHO-
ctu «MHpopManonHas 0€30macHOCTh TEIEKOMMYHUKAMOHHBIX cucteM» 090106. Dnex-
TpoHuHbIi pecypc. —TYCVYP. - Tomck : [6. u.], 2011. - 21 ¢. Pexxum nocryna:
http://edu.tusur.ru/training/publications/223.

10. U3mepenue xapakTepucTUK (POTOMPUEMHOTO yCTpoiicTBa: MeTonyeckue yka3aHus K Jia-
OopatopHoii pabote st GakanaBpos, HampasieHus 210700.62 "MHbDOKOMMYHUKAITNOH-
HBIE TEXHOJIOTHH U CUCTEMBI CBSI3U", podmuib "OnTHueckre CUCTEMBI U CeTH CBs3H" /
Mangens A. E., Kym I'. I'. — 2014. 17 c. Pexum nocryna:
https://edu.tusur.ru/publications/3731

11. JlabGoparopHas ycTaHOBKA JUIsl CBAPKU ONTHUYECKUX BOJIOKOH U KOHTPOJIS KauecTBa cBap-
ku: Metoandeckue yka3aHus K 1adopaTopHoii pabote /11 6akanaBpoB, HalpaBJIEHUS
210700.62 "NH(pOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CHCTEMBI CBsI3U", mpoduis "OnTH-
yeckue cucremsl U ceT cBs3u" / Mangens A. E., Kym I'. I'. — 2014. 31 c.
https://edu.tusur.ru/publications/3736

12. EdpanoB B. 1. Ontuyeckue Hanpasisone cucTeMbl U naccuBHble KomnoHeHTsl BOJIC:
Mertoanueckue ykazanus K gabopaTopHbiM padotam /. — 2012. 43 c./ Pexxum noctymna
http://edu.tusur.ru/training/publications/790

r) IlepeyeHb MHTEPHET-PeCypCcoB

1. Springer Journals — momHOTEKCTOBAsT KOJUIEKIHS AJIEKTPOHHBIX KYPHAJIOB U31aTENILCTBA
Springer. http://link.springer.com/

2. Obpa3zoBarenbHbIi MOpTal B cBOOOAHOM JocTyne: «Pu3nKa, XuMusi, MaTeMaTHKa CTY-
JeHTaM 1 mKonbHuKaM. O6pa3oBatenbHbIi mpoekT A.H. Baprunay http://www.ph4s.ru/;

3. Hayunas snextponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru/defaultx.asp;

4. Optical Society of America; OpticsinfoBase, nocrym ¢ IP agpecoB TYCVYPa (“Applied
Optics”, “Optics Express”, “J. Opt. Technol.” u ap.) http://www.opticsinfobase.org/;

5. lomrotekctoBas b/ nuccepranmii PI'b http://rsl.ru;

6. CnoBapu ¥ cripaBOYHUKHU u3aarenbcTBa Okchopackoro yHuBepeutera http://www.ox-
fordreference.com/pub/views/home.html;

7. YHuBepcuretckas nHpopMmanuonHas cucrema Poccus http://uisrussia.msu.ru/is4/-
main.jsp;

8. ApxuB 3JeKTPOHHBIX NpenpuHTOB http://xxx.lanl.gov.
1) 0a3bl JTaAHHBIX, HH(POPMAIMOHHO-CIIPABOYHbIE U IOUCKOBbIE CHCTEMBI

1. Caiit kadenpsr CBUuKP Ha obpazoBarensrom noprane TYCVYPa;

2. JlokaneHas cetsb kadeapsl CBUuKP: Students\damunus npenogaBatens\ Hazsanue

daiina.
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13. MaTepuajbHO-TeXHHYeCKOe o0ecneyeHne JUCIUIINHBI.

JIaGopatopHbie pabOTHl MPOBOAATCS B CIIEHUAIN3UPOBAHHBIX J1A0OPATOPUSX Kadeapsl
CBYuKP: ayn. 329 6 PK, 333 a PK u 333 6 PK. B JlaGoparopuu 333 a BBITIOJHSIOTCS PAOOTHI
110 MCCIICIOBAHHIO € ONTUYECKUX I'eHepaTOpPOB Ha CBETOM3IYYAIOIIEM M Jla3epHOM Auoaax. B
naboparopuu 333 a BBHINOIHSIOTCS pabOTHl IO HCCIEAOBAaHUIO (DOTOMPUEMHOIO yCTPOUCTBA U
CBapKe ONTHUYECKHX BOJOKOH. B maboparopuu 329 6 PK Beimonnsiercss pabora mo uccienoBa-
HUIO ONITUYECKUX Pa3BETBUTENCH .

14. MeToanueckue peKOMEHIAUUM 110 OPraHU3aAUNM U3YUYEeHUS TUCIUILINHBI.

O0béM yacoB, MPEAYCMOTPEHHBIX Y4E€OHBIM IJIAHOM JUISl M3YyYEHUS TUCIUIUIMHBI, T10-
3BOJISIET OCBETUTH TOJILKO HanboJiee BaXKHBIE MOMEHTBI I PACKPBITh 0a30BbIC MOHSITHS MIPH UTe-
Huu Jekuuid. [losToMy mpu peanuzanuu mporpamMmbl CTYACHTHI JOJDKHBI paboTaTh caMOCTOSI-
TEJIBHO KaK MPHU MOBTOPEHUH JICKIIMOHHOTO MaTepHaia, Tak U MpU MOJTOTOBKE K JIA0OPAaTOPHBIM
U MPAKTUYECKUM 3aHATHAM, K HanmucaHuio pedepara. Jns obecneuenus 3pPpexTuBHOro ycBoe-
HUS CTYJICHTAMH MaTepPUAIIOB TUCIMILTUHBI HEOOXOIMMO Ha TIEPBOM 3aHSTHHU TTO3HAKOMHTH X C
OCHOBHBIMH TIOJIO’KEHUSIMU U TPeOOBaHUSAMH paboueil MPOrpaMMBbl, C TOUICKAIIUMH U3Yy4EHUIO
TeMaMH, CIUCKOM OCHOBHOW U JIOMOJIHUTEIBHOW JUTEpaTyphbl, C TMOJIOKEHUSIMU OauIbHO-
PEUTHHIOBOM CHUCTEMBI OIICHKM yclieBaeMOCTH. Ha nmekuusx HeoOXoaumo oOpariath BHUMaHHE
Ha 0COOCHHOCTH MPUMEHEHHS PacCMAaTPUBAEMOr0 MaTepraia B MOCICAYIONINX KypcaX, a TaKkKe
B Oyayuieil mpodeccuoHanbHON AesaTenbHOCTH. B yueOHOM mporiecce cienyeTr NpUMEHSTh HH-
TEPaKTUBHBIE METOJIbI OOYUEHHUS JJI YBEIUUYCHUSI 3aUHTEPECOBAHHOCTU CTYICHTOB U IOBBIIIE-
HUS UX KOMIIETEHITH.

10
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NMPUJIOKEHHUE 1

MUHUCTEPCTBO OBPA30BAHUS U HAYKU POCCUMCKOM ®EJIEPALIMN
DejiepaiibHOE rocyapeTBeHHOE O010JDKETHOE 00pa3oBaTeIbHOE YUPEKICHHE
BBICIIIEr0 00pa3oBaHus
«TOMCKHUH T'OCYAAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHUSI
U PAJINODJIEKTPOHUKN» (TYCYP)

YTBEPXKJIAIO
IIpopexrtop no yuedHoii padore
ILE. Tposin
« AL » 10 2016 r.

®OH)I OEHOYHBIX CPEJICTB 10 YYEFHOHN JIMCLMIIJINHE
«OITOSJIEKTPOHHBIE AKTUBHBIE U ITIACCUBHBIE KOMITIOHEHTbI
OIITUYECKHUX CUCTEM»

YpoBeHb 0CHOBHOI 00pa30BaTEILHOI POrpaMMBblI Marucrparypa

Hanpagaenue noarorosku 11.04.02  MH}OKOMMYHUKAIIMOHHBIC TEXHOJIOTUH M CUCTEMbI CBSI3U

IMpopuas Ourruyeckue cUCTEMBI CBSI3H U 00padOTKU HHPOPMAIIHH

®opma odyuenmsi OYHasl

dakyabrer PajinorexHuyeckuit

Kadeapa CpepxBblcOKOYACTOTHON U KBaHTOBOM pajimoTexHuku (CBYuKP)

Kype 2 Cemectp 3

YueOnbiii niian Hatopa 2015 roja m nocsey0mux Jger
Paspaborunk:

npo¢. kag. CBY u KP Manjens A.E.

3auer cemectp Jnd. 3auer 3 cemecTp

IK3aAMEH _ cemecrtp

Tomex 2016


poayu
Штамп


1 Bsexaenue

®onn ounenounsix cpeacts (POC) sBusercs: NpuiIoKeHHEM K pabodell mporpamme JUCHHUILIMHBL «OnTosex-
TPOHHBIE AKTHBHBIE U TACCUBHBIE KOMIOHEHTHl ONTHUYECKUX CUCTEMM» U MPECTaBIIsAeT COO0H COBOKYITHOCTh KOH-
TPOJIBHO-N3MEPHUTENBHBIX MaTEePUaoB (KOHTPOIbHBIE PabOTHI, TECTHI U IP.) U METOAOB MX HCIIOJIB30BAHUS, IPEIHA-
3HAYEHHBIX JUIS I3MEPEHHS yPOBHS JOCTIKEHHS CTYICHTOM YCTaHOBJIEHHBIX PE3yIbTaTOB O0ydEHHUS.

®OC 1o TUCHHTUIMHE UCIIOIB3YETCs P MPOBEIACHUN TEKYIIEro KOHTPOJIS yCIEBAeMOCTH (KOHTPOJIBHBIE TOY-
KH) ¥ IPOMEKYTOYHON aTTeCTallly (3a4eT) CTyIEHTOB.
[lepeuens 3akperIeHHBIX 3a TUCIUIUTHHOW KOMIIETEHIINK pUBeIeH B TabmuIe 1.

Tadanua 1 — [lepedens 3aKkpensieHHBIX 32 TUCHUTIIMHONA KOMIeTeHIMit

Kon DopMyaHpPOBKA KOMIETEHIIUH ITtansl GOpMUPOBAHUS KOMIIETEHIIMH
OIIK-4 | cnocoOHOCTh peann30BhIBATH HOBBIE | 3HATH.
HPUHIUIBI TOCTPOEHHS HHPOKOM- — OCHOBHBIC NIPUHIMUIEI U (prsndeckre >3pPeKTrl, odecneyn-
MYHUKaIMOHHBIX CUCTEM M CeTe Batolre (YHKIHMOHUPOBAHUE AKTHBHBIX W MAaCCHUBHBIX
Pa3IMYHBIX TUIIOB II€peaayu, pac- KOMIIOHCHTOB ONTHYCCKUX CUCTCM:;
npeseneHus, 00paboTKH 1 XPaHEHHS | yMeTh:
uH(opMaLH — TIPOBOAWTH BBHIOOP JIEMEHTHOH 0a3bl IS MOCTPOCHUS WH-
(hDOKOMMYHUKAIIMOHHBIX CHUCTEM W CETeH pa3lNYHBIX TH-
TIOB;
BJIa/IeTh.
— MeToJaMy W NpHeMaMH pPa3pabOTKH, MPOCKTUPOBAHUS H
HCTIONB30BaHMS 3JIEMEHTHOM 0a3bl U1l MOCTPOEHUS HHPO-
KOMMYHUKAIIMOHHBIX CHCTEM M CeTell pa3IMIHbBIX THUIIOB.
I1K-5 CHOCOOHOCTH HCTIONIB30BAThH COBPE-
MEHHYIO JJIEMEHTHYIO 0a3y u cxemo- | 3HATh.
TEXHHUKY yCTpOﬁCTB I/IH(I)OKOMMYHI/I- — OCHOBHBIC KOHCTPYKIHUH W XapPAKTCPUCTUKH AKTUBHBIX U
Karuii TTACCUBHBIX KOMITOHEHTOB ONTHYECKHX CHUCTEM;
YMeTh!
— PpaccuuTHIBaTh, MCCIENOBATh U 3KCIIyaTHPOBATh COBpe-
MEHHYIO 3JIEMEHTHYIO 0a3y yCTpOHCTB MH()POKOMMYHHKA-
LW,
BJIAJeTh!
— MeToJaMH W NpHEeMaMHU pPa3pabOTKH, NMPOEKTUPOBAHUSA U
HCTIONIb30BAHMS 3JIEMEHTHOM 0a3bl JUIsl MOCTPOEHUS HHPO-
KOMMYHUKAIIMOHHBIX CHCTEM U CeTell pa3IMYHbIX THUIIOB.
I1K-8 TOTOBHOCTH HCIIOJIb30BATh COBpE-
MEHHbIE TOCTIKEHIS HAYKH U mepe- | SHATD.
JI0BBIe HH(OKOMMYHHKALHOHHBIE — OCHOBHBIE KOHCTPYKIIMHM M XapaKTEPUCTUKH AKTUBHBIX H
TEXHOJIOTHH, METO/Ibl IPOBE/ICHHS NAaCCHBHBIX KOMIIOHEHTOB ONITHYECKHX CUCTEM:;
TEOPETUUECKHX U OKCIIepUMeHTanb- | YMETh.
HBIX HCCIICOBAHHI B HAYIHO- — PpaccuMTHIBaTh, MCCIENOBATh W IKCIIyaTHPOBATH COBpe-
HICCITeI0BATEIECKIX paboTax B 00ma- MEHHYIO 3JIEMEHTHYIO0 0a3y YCTpOMCTB MH()OKOMMYHHKA-
ctu UKTuCC uuif;
BJAJ€Th!
— MeTOJaMM W IpHeMaMH pa3pabOTKH, MPOEKTHPOBAHUSA U
HCIOJIb30BaHUS dJIEMEHTHON 0a3bl JJIs OCTPOEHUsI HH(O-
KOMMYHHUKAIIMOHHBIX CHCTEM U CeTeil pa3iIMuHbIX TUIIOB

2  Peaau3zanus KOMIETECHLUA

2.1 Komnerenuusa OIIK-4

OIIK-4: croco6HOCTH PeaTn30BbIBATH HOBbIE MPHHIHUIIBI MOCTPOEHUSI HH(POKOMMYHUKAIIMOHHBIX CHCTEM
U ceTeill pa3IMYHbIX THIIOB Nepeadn, pacnpeaejeHns, 00padoTKH U XpaHeHUs! HHGoOpManHH.

Jnst popmMupoBaHus KOMIIETEHIIMH HEOOX0IMMO OCYILECTBUTD PSIJl ATAIIOB.

Orarnsl GOPMUPOBAHUS KOMIIETEHIIMHU, IPUMEHEMBIE JIJIsl TOTO BUJIBI 3aHATHI, M UCIIOJIb3yEMBIE CPEJCTBA Olle-
HHUBaHUS PE/ICTABIICHBI B TabuLe 2.

Ta6auuma 2 - Jransl (l)Ole/lpOBaHl/lﬂ KOMIICTCHIIMHM U UCITIOJIb3yEeMbl€¢ CPEICTBA OLICHUBAHUSA
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CocraB 3Hath YMmerb Baapers
— MeTojaMM M I[pUeMaMH
OCHOBHbIC MPHHLIEL H (H3H- IIPOBOAUTH BBIOOP 3JIEMEHTHOMN PaspaboTKH, MPOCKTHPOBA-
Conep- geckne d¢QeKTs, obecredn- 65351 s TocT I:)eHm GO HUSL U MCIIOJIb30BaHUS HJle-
JKaHHe Barommue (yHKIHOHUPOBAHUE p MEHTHOH 0a3bl I MOCTpPO-
KOMMYHHUKAITHIOHHBIX CHCTEM U
ITaINoB AaKTUBHBIX W TIACCHUBHBIX KOM- . eHnsT WHPOKOMMYHHKAIIH-
ceTel pa3IMYHBIX TUIIOB .
MIOHEHTOB ONTHYECKUX CHCTEM p OHHBIX CHCTEM U ceTei
Pa3UIHBIX THIIOB
o Jlexuun
o Jlekuun o Jlekuu
Buasi e [IpakTH4ecKue 3aHATHA.
N o [IpakTHyeckue 3aHATHS. o [IpakTiueckue 3aHATHS.
3aHATHH e JlabopaTopHbIe 3aHATHS
e CaMocTosTenpHas padoTa. o CamocTosTenpHas pabora.
e CaMocTosTenbHas pabora.
HUcnonanb- o KOHCIICKT o [ToaroroBka pedepara o [Ipesenrarus pedepara
3yeMble . o Otuet no JlaboparopHoii pado- | e 3amura 1adoparopHoii pa-
y ® YCTHBIN OTBET paTop p - paTop P
cpeacTBa TE 0OTHI
e Jlug. 3auer .
OLlCHHU- o KOHCHEKT caMOCTOSATEIbHON e Jlug. 3ayer
BaHU paboTsL.

OGHII/Ie XapaKTCPpUCTUKHN MoKa3aTejae u KPUTECPUCB OLICHUBaHUA KOMIICTCHIIMU Ha BCCX dTallax MPUBCACHLI B

Tabmuue 3.

Tabéauna 3 — O0mmue XxapakTepUCTHKHU MOKa3aTe/ell i KPUTepPHeB OLeHUBAHUS KOMIIETEHIINHU M0 dTanamM

(BbICOKMI ypo-

HUSIMU B IIpeJiciiaxX nu3y4dac-

C€MBbIX JJI pa3BUTHA TBOP-

IToxa3zaTenn
3HATDb YmMmernb Baagernb
U KPpUTEPUHU
Obnanaet pakTudecku- OO0azaer guamna3oHoM
OTJHYHO MH H TEOPETUICCKAMHU 3Ha- MPAKTUIECKUX YMEHHUH, TpeOy- Konrponupyet padoty,

MPOBOAUT OLCHKY, COBCPIIICH-

(6a3o0Bblii ypo-

ITBI, TIPOLIECCHI, OOIIHE TO-
HATHUS B TIpeJieNax u3ydae-

€MBIX JIJISl PEIIeHUS OTpeie-

BE€Hb) MoH 00JaCTH C TOHUMAaHU- YEeCKUX PEIICHHH, a0CTparupo- | CTBYET AEHCTBUS pabOTHI
€M I'paHHUI] TPUMEHUMOCTH BaHMS NpoOIeM
Beper oTBeTCTBEHHOCTH 32
OO6nagaer quana3oHOM
3HaeT (aKThl, IPUHIH- . 3aBeplIeHHeE 3a/1a49 B HC-
Xopomuro MIPaKTHYECKUX YMEHHH, TpeOy-

CJICJOBaHHUH, npncnoca6m/1-
BacT CBOC IIOBCACHUC K o0cTo-

TeJbHO (Mopo-
TrOBbIil YPOBEHb)

Oo0mamaet 0a30BBIMH
00IIMMHU 3HAHUSIMH

YMEHUAMH, TPeOYEMBIMHU IS
BBIIIOJIHEHUS IIPOCTBIX 3a/1a4

BeHb) 9 JICHHBIX TIPO0JIeM B 06J1acTH
MoOH obacTu STENLCTBAM B PEILICHUHU TPO-
UCCIIeIOBaHUS
Griem
YnoBaerBopu- O6nagaeT OCHOBHBIMHU

Paboraet npu npssmMom
HaOIIOIeHUN

DopmynrpoBKa OKa3aTesneil ¥ KpUTEPHEB OIIEHUBAHIS JaHHOW KOMIIETEHIINY TIpUBEIeHA B TabmuIle 4.

Tadanna 4 — [TokazaTenn 1 KPUTEPUH OLEHHBAHUS KOMIETEeHIINH HA 3Tanax

Ymern

Baanernb

IToxka3are-
JIM ¥ KpHTe- 3Hath
pun
Hmeet npescTaBieHue
00 OCHOBHBIX MPUHIUIIAX
OtauyHo / n pusnueckux apdexrax,
(90-100 obecrieunBaOmuX QyHK-
0aJ1J10B) LUOHUPOBAHUE AKTUBHBIX U

IIaCCUBHBIX KOMIIOHCHTOB
OIITHYCCKUX CUCTEM

Ymeer cBOOOHO MPOBO-
JIUTH BBIOOP 3JICMEHTHO 0a3bl
JUTSL IOCTPOCHUS MHPOKOMMY-
HHUKAIMOHHBLIX CUCTEM U CETEH
Pa3IMYHBIX THIIOB

Bnaneer MmeTonamu u rpu-
eMaMu pa3paboTKu, IPOEKTHU-
POBAHUS U UCTIONB30BaHUS
9JIEMEHTHOW 0a3bl JJIsI TOCTPO-
eHHsl THPOKOMMYHHUKAIMOH-
HBIX CUCTEM U ceTeil pa3nud-
HBIX THIIOB
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Xopomo /
(70-89

06aJ1J10B)

Jaet onpenenenus oc-
HOBHBIX IIPUHIIHAIIOB U (H-
3ndeckux 3¢ pexToB obec-
neyuBaroye QyHKIMOHU-
pOBaHKE aKTUBHBIX M Tac-
CHBHBIX KOMIIOHEHTOB OII-
THYECKHUX CUCTEM

YMeeT caMoCTOSTeIEHO
MIPOBOJUTH BHIOOP dIIEMEHTHON
0a3bl IS MOCTPOCHUS HH(O-
KOMMYHHUKAITUOHHBIX CUCTEM U
ceTell pa3IUYHbIX TUIIOB

Biageetr ocHOBHBIMH Me-
TOAAMH ¥ TIpUEeMaMU pa3pa-
0OOTKH, IPOCKTUPOBAHUS U HC-
[10JIL30BaHUs DJIEMEHTHOM Oa-
3BI JUTS TOCTPOCHUS HHPOKOM-
MYHUKAIIUOHHBIX CUCTEM U
ceTell pa3TuYHbIX TUTIOB

Ynosae-
TBOPUTEJIbHO
/ (60-69

0aJ1J10B)

Nmeer npencrasienue
00 OCHOBHBIX MPUHIUIAX
n pusnueckux s dexrax,
obecrieunBaOIMX QyHK-
LMOHUPOBAHNE aKTUBHBIX U
MACCUBHBIX KOMIIOHEHTOB
ONTHYECKUX CHCTEM

Iloka3sIBacT HEMOIHOE, HE-
JOCTATOYHOE YMEHHUE MPOBO-
JIUTH BBIOOP 3JIEMEHTHOH 0a3bl
JUTSL IOCTPOCHUS HH(POKOMMY-
HHUKAI[MOHHLIX CUCTEM U CETEH
PA3JIMYHBIX THIIOB

JleMOHCTpUpPYET HETIONHOE,
HEIOCTaTOYHOE BIIAJICHUE Me-
TOJaMH U IpUeMaMH pa3pa-
OOTKH, TIPOSKTUPOBAHHUS U UC-
MIOJIb30BaHUS 2JIEMEHTHOH Oa-
3b1 JJIS TOCTPOEHHS UH(OKOM-
MYHUKaIlUOHHBIX CUCTEM U
ceTel pa3IMYHbIX TUIIOB

Ipumeyanmne: KOIMYECTBO OAIIIOB M IIEPEBOJI B TPAAUIHMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHUH C IMMyHKTOM 11
Paboueit mporpaMMel.

2.2 Komnerenuus ITK-5

IIK-5: cnoco0HOCTb MCNOJIb30BATH COBPEMEHHYI0 3JIEMEHTHYIO 0a3y M CXeMOTEXHUKY YCTPOiicTB HH(O-
KOMMYHMKALMH.
Jliist hopMHUPOBAHUS KOMIIETCHITUH HEOOXOAUMO OCYIIECTBUTh PSIJ] ITAIIOB.
Oransl GOpMHPOBaHU KOMICTECHINH, TIPUMCHIEMBIC JIJIS STOTO BHIBI 3aHITUH, U UCTIOIB3YEMbIe CPEIICTBA OIIe-
HUBaHMS NPEICTABJICHHI B Tabimie 5.

Tabéauma 5- dTanbl popMuUpPoBaHUS KOMIETEHIINU U UCTOJIb3yeMbl€e CPEACTBA OIlEeHUBAHHUSA

CocraB 3HATDb YmMmernb Baagern
— MeToJaMH W [pUeMaMH
— YUTHIBATH, U BaTh U TKH, TPOCKTHPOBa-
Cone OCHOBHBIE ~ KOHCTDYKIMH M pacc aTh, HCCJIEIO0BA pa3paboTKH, MPOEKTHPOBA
- KCIUTyaTHPOBATh BpPEMEH- HUSL U HMCIOJb30BAHUS -
P XapaKTepUCTHKH aKTHUBHBIX U SKCILITyaTHpoBa coBpeMe ICTI0Ib30BA e
JKaHHe HYIO 3JIEMEHTHYIO 6azy MEHTHOH 0a3bl I OCTPO-
MACCUBHBIX KOMIIOHEHTOB OII- .
Tamos . YCTPOHCTB  MH(OKOMMYHHUKA- eHUsT WH(POKOMMYHHUKAIIH-
TUYECKUX CUCTEM; . .
Uit OHHBIX CHCTEM U ceTel
Pa3IHYHBIX THIIOB
o Jlexuun
o Jlekun o Jlekmun
Buasi o [IpakTuyeckue 3aHATUS.
. o [IpakTHYCCKHE 3aHSATHS. o [IpakTHyeckue 3aHATUS.
3aHATHH] e JlabopaTopHBIC 3aHATHS
e CamocrosTenpHas paboTa. o CamocTosTenpHas pabora.
e CamocTosTenspHas pabora.
Hcnoub- o KOHCIIGKT o [ToaroroBka pedepara o [Ipesenranus pedepara
3yemMble . e Otyger o 1abopatopHOi pabo- | e 3amuTa TabopaTopHON pa-
Y ® YCTHBIN OTBET paTop p n parop p
cpeacTBa e 0OTHBI
o Jlug. 3auer N
OLleHH- o KOHCIIEKT caMOCTOATEIHHOU o Jlug. 3auer
BaHUS paboTEI.

061_[11/16 XapaKTCPpUCTHUKH MoKa3aTejae u KPUTCPUEB OLICHUBAHUA KOMIIETCHIIMU HAa BCEX dTanax NpUuBEACHBI B

Tabiuuie 6.

Tadanna 6 — O0mme XapakTepUCTHKH NMOKa3aTeiell 1 KPUTepHeB OLEHUBAHMS KOMIETeHIINH 10 3TanaMm

(BBICOKHI ypoO-

MU U TCOPECTUICCKUMHU 3HA-

MIPaKTHYECKUX YMEHHH, TpeOy-

IMoka3aTenn
3HaTh Ymern Baaners
H KpHUTepHH
OTJn4YHO Obnanmaet hakTHIeCKu- ObnanmaeT quamna3oHOM KonTpomupyet pabdoty,

MIPOBOJUT OLIEHKY, COBEpLICH-
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BeHb) HUSIMH B TIpE/ieNax u3ydae- €MBIX JUI Pa3BUTHS TBOP- CTBYET ACHCTBUSI PabOTHI
MOi¥t 00JIACTH ¢ TOHUMAHU- YECKUX pelIeHni, abcTparupo-
€M I'paHHUI] TPUMEHUMOCTH BaHMS NpoOIIeM
OOazaer guamna3oHoOM Bepet oTBeTCTBEHHOCTS 32
3HaeT (GaKThl, IPUHIH- N
Xopourio b1, TPOLECCHL, OBIIIE 10 MIPaKTHYECKUX YMEHHH, TpeOy- | 3aBeplueHHe 3a]1a4 B UCCIIEN0-
(6a30BbIii ypo- d ’ €MBIX JUIsl PEIeHHUs OTpeie- BaHHH, [IPUCIIOCAOIUBACT CBOC
HATHUS B IIPEZEiax usydae-
BeHb) . JICHHBIX NPOOJIEM B 00JIaCTH MOBE/ICHHE K 00CTOSATEIHCTBAM
MoOH o0acTH
HCCIIeI0BAHMS B PEIICHNH MTpodiIeM
Ynosiaersopu- OO0nagaeT OCHOBHBIMU
A P Ob6nanaer 6a30BBIMU 8 PaGotaet npu npsimom
TeJbHO (I10po- YMEHHSAMH, TpeOyEeMBbIMU IS
. 00IIMMHY 3HAHUSIMA HaOII0IeHUH
TOBBIiil YPOBEHD) BBINOJTHEHHS IPOCTHIX 3a/1a4

DopmynupoBKa MoKa3aTeseil 1 KpUTepHeB OLICHUBAHMS JaHHOM KOMIIETEHIIUY IIpUBEieHa B TabuIe 7.

Tab6auna 7 — [Noka3zaTeau 1 KPUTEPUU OLeHUBAHUS KOMIIETeHIIHMH HA 3Tanmax

IToxka3are-
JIM ¥ KpUTe- 3HATDb YmMmernb Baagern
puu
3HaeT OCHOBHBIE KOH- Ymeer cBOOOHO paccuu- Bnaneer meronamu u
CTPYKLMHU U XapaKTEPUCTUKH ThIBaTh, UCCIIEOBATh U IKC- TpreMaMu pa3paboTKH, IPo-
o / AKTHUBHBIX U ACCUBHBIX KOM- IJIyaTUPOBATh COBPEMEHHYIO €KTHPOBAHHUSA U UCIOJIb30Ba-
gT(J)] ];830 MIOHEHTOB ONTUYECKUX CU- AJIEMEHTHYIO 0a3y yCTPOHCTB HUS 3JICMEHTHOH 0a3bl IIs
6( i cTeM WHPOKOMMYHUKAITHIHA MOCTPOSHHUS HHPOKOMMYHH-
ai17108) KaI[MOHHBIX CUCTEM U CeTel
Pa3JIMIHBIX TUIIOB
Nwmeet npencrapieHue YMeeT cMOCTOATENBHO Bnaneer ocHOBHbIMU Me-
00 OCHOBHBIX KOHCTPYKITHSIX paccUYuTHIBAaTh, HCCIAEA0OBATh U | TOAAMH M IIPHEMAaMH pa3pa-
Xopouuo / M XapaKTEpUCTHKaX aKTHB- OKCIIIyaTUPOBATh COBPEMEH- 60TKH, TPOEKTUPOBAHUSA U
(70-89 HBIX U MTACCUBHBIX KOMIIOHEH- | HYIO 3JIEMEHTHYIO 0a3y HCTIOJIB30BaHUS AIEMEHTHOM
62JJ10B) TOB ONITUYECKUX CUCTEM YCTPOHCTB HH(POKOMMYHHUKA- 6a3bl 1711 TOCTPOEHHST HHGO-
uui KOMMYHHUKALMOHHBIX CUCTEM
U CeTeH pa3INyHbIX THUIIOB
Jaer onpenenexus oc- IToka3bIBaeT HEMOIHOE, JeMoHcTpupyer Hemno-
HOBHBIX KOHCTPYKIIUI U Xa- He-JI0CTaTOYHOE YMEHHUE pac- HOE, HeJIOCTaTOYHOE Biaje-
vy PaAKTCPUCTHUK aKTUBHBIX U CUHTBIBATH, UCCJICAOBATH U HUE MCTOJaMU U IIpUueMaMu
AoB.e- IMAaCCUBHBIX KOMIIOHEHTOB OKCIIIyaTUPOBATh COBPEMEH- pa3paboTKH, TPOESKTUPOBAHUS
TBO/pIg)eg; Ho ONTHYECKUX CUCTEM HYIO JIEMEHTHYIO 0a3y ¥ MCIIOJIb30BAHUS 3JIEMEHT-
6( ) YCTPOUCTB HHYOKOMMYHHKA- HOW 0a3bl I IOCTPOCHUS
aJ1108) uui HH(POKOMMYHUKAITHOHHBIX
CUCTEM U CeTeH pa3IuuHbIX
TUIIOB

IIpumeyanne: KOIMYECTBO OAIIIOB M IIEPEBOJL B TPAAULHOHHYIO OLIEHKY YKa3aHO B COOTBETCTBUH C ITYHKTOM 1 1
Paboueit nporpamMMmel.

2.3 Komnerenuusa ITK-8

ITIK-8: roToBHOCTH HCHOJIb30BATH COBPeMEHHbIE JOCTHKEHHSI HAYKH U nepenoBble HHPOKOMMYHHKALIH-
OHHBIE TEXHOJIOTHH, METO/bI IIPOBEICHHUS TEOPETHYECKHX H IKCIIEPHUMEHTAJIbHBIX HCCIeJOBAHUI B HAYYHO-

HcceeroBaTelbeknx paborax B o6aactu UKTuCC.

Jist hopMHUPOBAHUS KOMIICTCHIIUH HEOOXO0AUMO OCYILECTBUTH PSIJ] ITAIOB.
Oranbl OPMHUPOBAHUS KOMICTCHIMH, IPUMCHIEMBIC JIJIS 3TOTO BUBI 3aHATHUH, U HCIIOJIB3yEMbIC CPEICTBA OLle-
HUBaHUS NIPEICTABJICHBI B TA0IHIIE 5.

Taoauua 5- Jransl (l)Ole/l])OBaHI(lﬂ KOMIICTCHIIMM U MCIOJIBb3yeMbI€ CPe/ICTBA OLICHUBAHUSA
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Ccras 3Hath YMmerb Baapers
— MeTojaMM M I[pUeMaMH
ACCUMTHIBATh, UCCIENOBATh U a3paboTKH, MPOEKTHPOBa-
— OCHOBHBIC KOHCTPYKIMH H pacce » HeCieno pa3spaGoTkH, MPOSKTHPORA
Conep- OKCINUIyaTHpPOBaTh  COBPCMCH- HHUSI W MCIIOJIb30BAHHUA 3JIC-
KAHHE XapaKTEPUCTUKU AKTHBHBIX U 5 5 6
anne ACCHBHBIX KOMITOHCHTOB OIl- HYI0O  OIEMEHTHYIO azy MEHTHOH 0a3bl AJIs1 TOCTPO-
CTPOHCTB  MH(POKOMMYHHUKA- eHHsl MH(POKOMMYHHKAIU-
THYECKHUX CHCTEM; yerp b y U y i
LUH OHHBIX CHCTEM U CeTeH
Pa3IMYHBIX TUIIOB
o Jlexuun
o Jlekuun o Jlekuu
Buasi e [IpakTH4ecKue 3aHATHA.
N o [IpakTHyeckue 3aHATHS. o [IpakTiueckue 3aHATHS.
3aHATHH e JlabopaTopHbIe 3aHATHS
e CamocTosTenpHas padoTa. o CamocTosTenpHas pabora.
e CamocTosTensHas padoTa.
Hnonsn- o KoHemeKT o [ToaroroBka pedepara o [Ipesenrarus pedepara
3yemble . o Otuet no JlaboparopHoii pado- | e 3amura 1adoparopHoii pa-
y ® YCTHBIN OTBET paTop p - paTop P
cpeacTBa TE 0OTHI
e Jlug. 3auer .
OLlCHHU- o KOHCHEKT caMOCTOSATEIbHON e Jlug. 3ayer
BaHU paboTsL.

OGIHI/Ie XapaKTCPpUCTUKHN MoKa3aTejae u KPUTCPUEB OLICHMBAHUA KOMIIETCHIMU HAa BCEX dTallax MpUBCJACHLI B

Tabmue 6.

Tabauua 6 — O0mMe XapaKTepUCTUKH NOKAa3aTe/ieil ¥ KpUTepueB OLleHUBAHMS KOMIIETEHUMH 110 3TanaM

IHoka3zatenu u
3HATDb YmMmernb Baagernb
KpHUTEpUH
Obnanmaet pakTHIecKu- OO0azaer guamna3oHoM
OTu4HO MU H TEOPETUICCKAMH 3Ha- | TPAKTUYECKUX YMEHUH, TpeOy- Konrponupyet padoty,
(BbICOKHIA HUSMH B TIpeJieNiax u3ydae- eMBIX JUIS Pa3BUTHUS TBOP- MPOBOJIUT OLIEHKY, COBEPIICH-
YPOBEHb) MOii 00JTACTH ¢ TOHUMAaHU- YEeCKUX PeIleHHi, abCTparupo- | CTByeT JAeHCTBUS pabOThI
€M TpaHUI] MPAMEHUMOCTH BaHUS MPOOIIEM
Bepert oTBeTCTBEeHHOCTS 32
ObnanmaeT quana3zoHOM
3HaeT QaKThl, MPUHIHU- . 3aBepIIeHHE 3a1a4 B HC-
Xopouio MPaKTHYECKUX YMEHHUH, TpeOy-
N ITBI, TIPOLIECCHI, OOIIHE TO- ClIE/IOBaHUH, TIPHCHIOCca0IH-
(0a30BbIi eMBIX IS peIIeHHs onpese-
HATHS B TIpejieiax u3ydae- BaeT CBOEC MOBEICHUE K 00CTO-
YPOBeHb) N JIEHHBIX MPOOJIEM B 00JIaCTH
MO¥i 00J1aCTH SITEIbCTBAM B PEIICHUH TIPO-
UCCIICIOBAHUS
Oem
Ynosaerso-
O6nagaeT OCHOBHBIMHU
pUTeabHO (T0- Ob6namaeT 6a30BBIMH Paboraet npu npssmom
. YMEHUSAMH, TPeOYEMBIMH IS
POroBbIii ypo- 00IIMMU 3HAHUAMHU HaOIIOIeHUN
Be]—[],) BBITIOJTHEHU IIPOCTHIX 3aJia4

q)OpMyJ'H/IpOBKa MoKa3aTejed u KPpUTCPUECB OLICHUBAHUA )IaHHOﬁ KOMIICTCHIIMU IPpHUBECACHA B Ta6m/1ue 7.

Tab6uuna 7 — IlokazaTeau U KPUTEPUH OLICHUBAHNS KOMIIETEHIIMH Ha dTanax

IToka3are-
JIM M KpHTe- 3Harn Ymern Baanernb
pun
3HaeT OCHOBHBIC KOH- Ymeer cBOOOHO paccyu- Bnageer meronamu u npu-
CTPYKLIUHU U XapaKTEPUCTHU- TBIBaTh, UCCIIEIOBATh U DKC- eMaMHu pa3pabOTKH, MPOCKTH-
o / KU aKTUBHBIX U IMACCHUBHBIX IJIyaTUPOBATh COBPEMEHHYIO pPOBaHUSI U UCIIOJIb30BAHUS
Tm;lsﬁfoo KOMITOHEHTOB ONTHYECKUX JJIEMEHTHYIO 0a3y YCTPOHCTB AJIEMEHTHOM 0a3bl ISl IOCTPO-
6( ) CHCTEM HH()OKOMMYHUKAITHHA eHUs1 THPOKOMMYHHUKAIINOH-
AIL108) HBIX CHCTEM M CEeTEH pa3ind-
HBIX THUIIOB
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Nwmeet npencraBnenue YMeeT cMOCTOATENBHO pac- Bnaneer ocHOBHBIMU Me-
00 OCHOBHBIX KOHCTPYK- CUHTHIBATh, UCCIIEIOBATH U TOaMH ¥ IPUEMaMH pa3pa-
Xopomio / LUSAX U XapaKTepPUCTUKAX 9KCIUTyaTHPOBATh COBPEMEH- OOTKH, TIPOSKTUPOBAHHUS U UC-
(70-89 AKTUBHBIX U MTACCUBHBIX HYIO 3JIEMEHTHYIO 0a3y MIOJIb30BaHUS 2JIEMEHTHOH Oa-
6a/L10B) KOMIIOHEHTOB ONTHYECKUX YCTPOHUCTB HHPOKOMMYHHKA- 3b1 JJIS TOCTPOEHHS UH(OKOM-
cucTeM nuit MYHUKaIlUOHHBIX CUCTEM U
ceTel pa3IUYHBIX TUIIOB
[Haet onpenenenus oc- Iloka3bIBaeT HENOIHOE, HE- JleMOHCTpUpYET HETIOIHOE,
HOBHBIX KOHCTPYKITUI 1 JOCTAaTOYHOE YMEHHUE pacCcyu- HEIOCTaTOYHOE BIIAJICHUE Me-
Ynosiaerso- XapaKTepUCTUK aKTUBHBIX U | THIBaTh, UCCIENIOBATH U JKC- TOJaMH U IpUeMaMH pa3pa-
pUTEIbHO MACCUBHBIX KOMITIOHCHTOB ITyaTUPOBaTh COBPEMEHHYIO OOTKH, TIPOSKTUPOBAHHUS U UC-
/ (60-69 ONTUYECKUX CUCTEM 9JIEMEHTHYIO 0a3y yCTpOHCTB MIOJIb30BaHUS 2JIEMEHTHOH Oa-
0aJ1J10B) NH()OKOMMYHHKALUT 3b1 JJIS TOCTPOEHHS UH(OKOM-
MYHUKaIlUOHHBIX CUCTEM U
ceTel pa3IMYHbIX TUIIOB

Ipumeyanmne: KOIMYECTBO OAIIIOB M TIEPEBOJI B TPAAUIMOHHYIO OLIEHKY YKa3aHO B COOTBETCTBHUH C IMTyHKTOM 11
Paboueit mporpaMMel.

3 TunoBblie KOHTPOJIbHBIC 3aIaHUS

Jnist peanuzanyy BhIIENIEPEYHCICHHBIX 3a/1a4 00y4eHHs HCIIOIB3YIOTCS CIIEIYIOINEe MaTePHaIbL:

TUIIOBBIE KOHTPOJIBbHBIC 3aJJaHUS WK HHbIE MaTepHalibl, HEOOXOIUMBIE JJIs OLCHKH 3HAHUH, yMe-
HUiA, HABBIKOB U (WJIN) OTIBITA JEATEILHOCTH, XapaKTEPU3YIOLIMX dTANbl (GOpMUPOBAHHS KOMIIE-
TEHIMH B Ipollecce OCBOEHU 00pa30BaTeIbHON MIPOTrPaMMEI, B COCTaBE:

3.1 IIpaxkTuyeckue 3aHATHUS MO TEMaM:

1. KOHCprKHI/Iﬂ BOJIOKHA U OITHYECKOTO KabeJs.
OCHOBHEIC XapaKTCPUCTUKHU PACIIPOCTPAHCHUSA ONITUYCCKOI'0 CUI'HaJia B BOJIOKOHHBIX CBETOBOJAAX: 3aTyXaHHC,

>

JAUCIICPCHs, TOJIOCA TPOIIYyCKaHU A, TOJIApHU3alivd U ACTIOJIAPpU3ALHL. .

©CENOO AW

10 AKTHBHBIE BOJIOKHA, JlerHpoBaHHbIe Er.
11. BparroBckue pemieTKy ¢ MepeMEHHBIM IaroM U MIUPOKOIOIOCHBIN yermnuTens 1 DWDM nuauii cBs3m.

O6opyznoBaHue It CBAPKH M COSIMHEHNUS BOJIOKOH.
MynsTuekcopsl 1 geMynsTumiekcops! st CWDM u DWDM cucrem nepenaun
Tunsl 1a3epHBIX NOJYIPOBOJIHUKOBBIX CTPYKTYP U MH)KEKLIMOHHBIE JIa3€PHBIE JUOBI.
YeTpolCTBO U OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX JIA3€PHBIX MOYJIEH
Buemnue MonynsaTopsl Ha ocHOBe HHTEphepomerpa Maxa-Ilannepa.

Twursl ¥ CTpYKTYpbI hoTONPUEeMHUKOB. [IMH-POTOANOBI M TaBUHHBIE (HOTOMOMBI.
YCTpoHCTBO M OCHOBHBIE XapaKTEPUCTUKN COBPEMEHHBIX (OTOANOIHBIX Moayeit s BOJIC.

VYka3aHus K IPaKTHYCKCUM 3aHATUSM INPUBEICHBI B ydeOHO-MeToandeckoM nocobuu [10]

3.2 JlabopaTopHbie padobl MO TeMaM:

PobdE

HccnenoBanne oNTHYECKAX TEHEPATOPOB HA CBETOM3IIYYAIOIIEM H Ja3epHOM THOJaX
HccnenoBanne GoTONpHEeMHOTO YCTPOUCTBA
HepasbémHBIe coeTMHEHNS ONITHYECKUX BOJIOKOH. CBapKa ONTHYECKUX BOJIOKOH
HccnenoBanme onTHYECKUX pa3BEeTBUTEICH

VkazaHusi K 1aGOpaTOpHBIM pabOTaM MPUBEIACHBI B y4eOHO-METOANYECKOM mocobuu [9].

>

CONOUT AW

3.3. Tembl TBOpUecKkuXx 3axanuii (pedpepaTon):

KOHCprKHI/IH BOJIOKHA U OITHYECKOTO KabeJs.

OCHOBHEIE XapaKTCPUCTUKHU PACIIPDOCTPAHCHUSA OINITUYCCKOI'0 CUMI'Halia B BOJIOKOHHBIX CBETOBOJAX: 3aTyXaHHC,

JIUcHiepcus, TI0JI0ca MPOIyCKaHUsl, MOJIAPU3aLUs U AETIONAPU3aLUL..
O06opynoBaHue sl CBAPKU M COCMHCHUS BOJIOKOH.

MynbTUIIeKCOpsl U AeMyiabTaILIeKcophl 11t CWDM n DWDM cuctem nepemaymu.
THrb! 1a3epHBIX MOTYTIPOBOAHUKOBBIX CTPYKTYP U HHXKEKI[HOHHBIE JIA3EPHBIC THOBL.
YCTpoiCTBO M OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX JIA3€PHBIX MOIYJIEH.
BremHnne MomynsaTopsl Ha OcHOBE MHTephepoMerpa Maxa-Ilannepa.

Tumsl 1 CTpyKTYpH HOTONPHEMHHUKOB. [IMH-(POTOIHNONB! M TABHHHBIE (DOTOIHUOBL.

Y OCHOBHBIC XapaKTEPUCTHKHU COBpEeMEHHBIX (poToanoaabx Mmoaynei mis BOJIC.
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AKTHUBHBIC BOJIOKHA, JIeTUpOBaHHBIC Er.
Bparrosckue pemeTky ¢ nepeMEeHHbIM IaroM U IUPOKONOJIOCHbIN yeunutens 111 DWDM nunuit cBsizu.

35 BOHpOCbI IJIs IPOBEACHHUSI 3a4eTa:

OCHOBHBIE THUIIBI CBETOBO/IOB.

KoHcTpyKuus BOJIOKHA M ONTHYECKOT0 Kabes.

OCHOBHBIE XapaKTEPUCTUKHU PACIIPOCTPAHEHUS ONITUYECKOr0 CUTHANIA B BOJIOKOHHBIX CBETOBOJIAX: 3aTyXaHUe,
JUCTIEPCHS, TIOJIOCA MPOIYCKaHHs, NOIApU3alys U ACTOISPHU3ALUS.

Henuneiinbpie 3 GexTh B CBETOBOIAX.

IloTepu mpu CTBIKOBKE CBETOBOOB.

KoHCcTpykumy i XapaKTepHUCTHKH ONITUIECKUX Kabereit

AxTHBHBIE B ()OTOHHOKPUCTAJIIMYECKHE BOJIOKHA.

OnrtuyecKre COeTMHNTEH, Pa3bEMBbI, PA3BETBUTEIH, OJSIPU3ATOPHI, BEHTWIIBHBIE YCTPOUCTBA U KOJIUMATOPHI.
VYcTpoiicTBa BBOJAa U3TY4YEHHUS B BOJIOKHO.

CaapHble U CIUIaiiCOBbIE COSAMHEHNUS ONTUYECKHX Kabeneld. O0opyoBaHHE I CBAPKHU U COETMHEHHS BOJIO-
KOH.

WHkancynsuus u repMeTnueckuie kabenpHble coeanHuTensHbie MydTol. Kpoccobie mkadel. [Tatukopast n
MUTTENIBI

O6opynoBaHue AJIs1 OKOHIIOBKHU Kabeel U KpocCUPOBaHHUS.

Mynbtumnnexkcopsl u gemyiabTumiekcopsl st CWDM u DWDM cuctem nepenauu.

IInanapHas TEXHONOTUS U3TOTOBICHUS MYIBTUILIEKCOPOB, AEMYIbTHILIEKCOPOB, UX UCIOIHEHNE H KOHTPOJIb
napaMeTPOB..

duznveckre 0CHOBBI PAOOTHI CBETOIMOA0B 1 IOJYTIPOBOAHHUKOBBIX Ja3€POB.

[IprHOMTBI B yCIoBHS paOOTHI ONTHYECKOTO KBAHTOBOTO I'eHEpaTopa.

OcobeHHOCTH PabOTHI MOIYNPOBOAHKKOBOTO J1azepa st BOJIC. Tursl 1a3epHbIX HOMTYNPOBOJHUKOBBIX CTPYK-
Typ ¥ UH)KEKLIMOHHBIE JTa3ePHBIC TUOIBI.

KnroueBble mapaMeTps! HOITYIPOBOTHUKOBBIX JIA3EPHBIX H3ITydaTele.

Krnaccudukanms 1 MeTo bl HCClIe0BaHUS NCKaKEHUH, BHOCUMBIX JIa3epHBIM U3JIydaTeseM NPy Iepeaade CUr-
HasoB B nudposeix BOCII.

Jlazepsl ¢ mpsiMOil TOKOBOM MOTyNIALIMEH.

YCTpOHUCTBO U OCHOBHBIE XapaKTEPHUCTUKU COBPEMEHHBIX JTa3€PHBIX MOIYIIEH.

YacToTHBIC OTpaHUYCHNUS U TIPEIeNIbHbIE CKOPOCTH Mepeaayr HHHOPMAIHH.

BremHre MoxynsaTopsl Ha ocHOBe nHTEpdepomerpa Maxa-Ilannepa.

CKOpOoCTHBIE IIEpENAIONINE MOTYIH.

®duznveckre 0CHOBBI PAOOTHI MOJTYIPOBOIHUKOBOTO (POTONPHEMHHKA.

Tumer u cTpykTypsl poronpueMHnKoB. [InH-poToanoab! 1 1aBUHHBIE QoToIMOABL. DOTOTPAHZUCTOPHI.
KiroueBble mapamMeTpsl MOJYITPOBOAHUKOBOTO (POTOAETEKTOPA.

dortoaunons! HloTTkH.

Krnaccudukaims 1 METoIbI HCCIIE0BaHUS NCKAKEHNH, BHOCUMBIX (DOTOJIETEKTOPOM IPH Mepeade CUrHAIOB B
udpossrx BOCII.

YcunurenbHble YCTPOHCTBA (POTOMPHEMHHKOB.

Y CTpoiCTBO 1 OCHOBHBIE XapaKTEPUCTUKU COBPEMEHHBIX (hoTomoqubix Moayei s BOJIC.
OHepreTHyecKrue ypOBHH aTOMOB M METACTAOMIIBHBIE COCTOSHHS 3JIEKTPOHOB.

Hakauka u MHBepCHOHHAsl HACEIIEHHOCTb.

AKTHBHas cpefia U KBAHTOBOE YCHJIEHHE B OIYIPOBOJHUKOBOM CTPYKTYpe U B TBEPJIOM TEIIE.
IomynpoBOIHUKOBBIE KBAHTOBBIE YCHIIUTEIH.

AKTHBHBIE BOJIOKHA, JlerupoBaHHble Er. Bonokonnslil ycunutens — perpancnarop EDFA.

Bparroeckue pemeTky ¢ nepeMeHHbIM IaroM M MIMPOKOIOJIOCHBIN yeuuTenb i DWDM nunuit cBs3u.

MeroauuecKre MaTepHaibl JUls TOATOTOBKM K 9K3aMeHy IpuBeneHs! B [1-8],

4 METOAUYECKHUE MATEPHUAJIbI

Jlis obecrieuenus mporiecca 00ydeHHS M PELICHUs 3a/1a9 00yUeHHS NCTIONB3YIOTCS CIIEIYIONIHe METOANYe-

CKHE MaTepHajbl, OTPEICISIONINE IPOIIEAYPhl OICHUBAHWS 3HAHWM, YMEHHI, HABBIKOB U (MJIM) OMbBITA JESTEeIbHO-
CTH, XapaKTEePU3YIOLINX 3TaIbl (POPMUPOBAHUSI KOMIIETEHINH, B COCTABE!

4.1.0cHoBHas JIMTepaTypa

1. Aungpees B.A.,IloptHos D.JI., Kouanosckuii JI.H. Harpasnstouue cucTeMbI 7€KTPOCBS3H. YUEOHUK s
BY30B. B 2-x Tomax.Tom. 1. Teopus nepenauu u Biusans. Y deOHoe mocodue. 7-¢ u3., nepepad. u Jo1.- .
M. Topstuast muaust —Tenekom. 2011 .- 424c.:m1. (10 5k3. B 6ub1.) Pexum mocryma:
http://e.lanbook.com/view/book/5112/

2. Edanos B.M. DnekTpHuecKre N BOJOKOHHO-ONTHYECKIE THHAY CBA3H. [ DIEeKTPOHHBIH pecype] : yueb. mo-
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cobue. — Tomck : TOMCK. TOC. YH-T CUCTEM YIIp. U paguodiekTponuku, 2012. — 150 c. Pexxum gocryma:
http://edu.tusur.ru/training/publications/802

4.2 lonoJTHATEIbHAS JINTEPATYpAa:

3.
4.
5.
6.

A.T'. CmupHOB. KBaHTOBas 3JIeKTPOHKKA U onTodekTporuka. Mu. BIIIL.;1987.-196 c. (11)
A. SlpuB. BBenenue B OMTHIECKYIO 3IeKTPpOHUKY: [lep. ¢ anri.- M.: BIIIL.;1983.-398 c. (3)
10.B. Baiibopoann. OcHoBbI tazeproii Texuukn.- K.: BIII.;1988.-383 c. (38)

A H. TTuxtun. OnTuyeckas u KBaHTOBast 3ekTporuka. — M: BIIIL. 2001, 572¢. (159)

4.3 Y4eOHO-MeToauYeCcKoe o0ecrevyeHne

7.

10.

11.

12.

[Manruaa JI. M. KBarToBas n onTHdecKas 3IeKTPOHUKA [ DIEKTPOHHBIN pecypc] : YdeOHO-MeToamdecKoe
mocoOue 1Mo MpakTHIecKuM 3aHATISIM. - Tomck: TYCVYP, 2012. — 228 ¢. Pexwm goctyna:
http://edu.tusur.ru/training/publications/714.

KBaHTOBast n onTuyuecKast AEKTPOHUKA: Y4eOHO-METOANIECKOE OCOOUE 10 OPraHU3aIH CAMOCTOSTEb-
Hoit pabotsl / Hlanruna JI. 1. — 2012. 98 ¢. . Pexum noctyma: https://edu.tusur.ru/publications/1456

[anruna JI.W. WccnenoBanue XapaKTEPUCTHK MOJTYPOBOTHUKOBBIX Ja3¢pOB:/ PYKOBOJICTBO K KOMILICKC-
HOHM KOMITBIOTEPHOI 1abopaTopHOi paboTe Ui CTyIeHTOB crenuanbHocTH «MHpOopMannonHas 6e3omac-
HOCTB TEJICKOMMYHUKAITMOHHBIX cucteM» 090106. Dnextponnsrii pecypc. —TYCVYP. - Tomck : [6. u.],
2011. - 21 c. Pexxum mocryma: http://edu.tusur.ru/training/publications/223.

H3mepeHune xapakTepucTUK GOTONPHEMHOr0 ycTpoicTBa: MeToaudyeckue yka3aHus K J1abopaTopHOH pa-
6ote mi1st 6akanaBpoB, HanpasieHust 210700.62 "MHPOKOMMYHUKAIIMOHHBIE TEXHOJIOTHH M CUCTEMBI CBSI-
3u", npo¢uie "Ontuueckue cucteMsl u cetu cs3u” / Mannens A. E., Kyu I'. I'. — 2014. 17 ¢. Pexxum
nocryma: https://edu.tusur.ru/publications/3731

JlabopaTopHast ycTaHOBKA JIs1 CBAPKH ONTHYECKUX BOJIOKOH M KOHTPOJIS Ka4ecTBa CBapKH: MeToaudeckue
yKa3aHHs K JabopaTopHOit pabote 1t 6akanaBpoBs, Hampasierus 210700.62 "MHpOKOMMYHUKAITIOHHEIE
TEXHOJIOTHH U CHCTEMBI cBs3U", podmits "Onrudeckue cucteMsl u cetr cBsi3u” / Margens A. E., Kym I
I'. —2014. 31 c. https://edu.tusur.ru/publications/3736

Edanos B. . OnTruyeckue HanpasJsioLre CUCTEMbI M accuBHbIe koMnoHeHThl BOJIC: Meronuueckue
yKa3aHus K j1abopaTopHbiM paboram /. — 2012. 43 c./ Pexxum noctyna
http://edu.tusur.ru/training/publications/790
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