MMUHHUCTEPCTBO OBPA3SOBAHUSA U HAYKH P®

DenepajibHOE TOCYIAPCTBEHHOE OKOIKETHOE 00pa3oBaTe/ibHOE YUpe:KIeHue BbICIIero

oOpa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM

VIIPABJIEHUS U PAJJUODJIEKTPOHUK»
(TYCVP)

YTBEPXIAIO
[TpopekTop mo yueGHO# padboTe
I1. E. Tposin

« »

PABOYAS I[TPOI' PAMMA YUYEBHOM JUCLUATIIAHEI

MeTp().TIOl"I/Iﬂ B OITUIECKUX TEICKOMMYHUKAIIUOHHBIX CUCTEMAX

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

20 r

Hanpasnenue noaroroBku (cnernuanbHocTs): 11.03.02 UHpokoMMyHMKAIIMOHHbIE TEXHOJIOTHH U

CHCTEMBI CBSI3H

Hanpasnennocts (mpoduis): OnTu4ecKue CHCTEMbI U C€TH CBSI3U
®opma oOyueHus: 3a04Has

@axynpsreT: 3uB®, 3204HblIi 1 BeyepHUl (PaKyJabTeT

Kadenpa: CBUuKP, Kadenpa cBepXBbICOKOYACTOTHONH U KBAHTOBOW PaMOTEeXHUKH

Kypc: 4,5
Cemectp: 8, 9
VYueOnsIii mian Habopa 2016 roga

Pacnipenenenne paboyero BpemeHu

KonTtpomsHbie paboThl: 9 cemectp - 2
Ok3ameH: 9 cemecTp

Tomck 2017

CornacoBaHa Ha noptane N2 15155

Ne Buapl yueOHOM AeSITENBHOCTH 8 cemecTp 9 cemecTp Bcero Ennanne:
1 Jlexnun 4 6 10 JacoB
2  Ilpaktuyeckue 3aHATHS 4 4acoB
3 JlaBoparopHble 3aHATUS 8 4acoB
4 | Bcero ayqUTOpPHBIX 3aHATHH 4 18 22 4acoB
5 | CamocrosTenbHas padboTa 32 81 113 4acoB
6  Bcero (0e3 sx3amena) 36 99 135 4acoB
7 | IloxgroroBka ¥ cpada dK3aMeHa 9 9 4acoB
8  OOmas Tpyr10eMKOCTb 36 108 144 4acoB
1.0 3.0 4.0 3.E
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1. UEJN N 3AOAYN ANCLUUNMIIUHDI:

[lenbro 1 3a1a4amMy IpEeNoJaBaHUs IUCHUIUIMHBI «METpOoJIorus B ONTHYECKUX TEICKOMMY-
HUKAIIMOHHBIX CUCTEMax» SIBIISICTCS MOJATOTOBKA OyIyIIEro CrenualnucTa B 00JacTu MH(HOKOMMY-
HUKAIMOHHBIX TEXHOJIOTUH U CHCTEM CBSI3U K IIPAKTUYECKON AEATeNbHOCTU B 001acTu obecrede-
HUS Ka4eCcTBa YCIYT ONTHYECKUX TEICKOMMYHHUKAIUH 3a c4eT 3((HEKTUBHOIO METPOIIOTHIECKOTO
obecnieyeHus. [laHHas LeIb U 3a/1a4d pealu3yroTcs 3a c4eT U3y4eHUs OOIMX MPUHIMIIOB OpraHu-
3alUU METPOJOTHYECKOr0 00ECIeUeHHsI ONTHUYECKUX TEIEKOMMYHUKAIIMOHHBIX CHCTEM, M3YYECHUS
METOJI0B U TEXHHYECKHX CPEACTB, 00ECIEUNBAIOIINX U3MEPEHUE OCHOBHBIX MapaMeTpOB M Xapak-
TEPUCTHK, U3YUCHHUSI METOJOB U CPEACTB 00pabOTKH pe3yIbTaTOB U3MEPEHH, U3YUEHHSI METOJIOB
CPEICTB TECTUPOBAHUA.

2. MECTO AMCUUNIINHbI B CTPYKTYPE OOI:

JlaHHas1 TUCIUIUTAHA OTHOCHTCS K 0053aTEIIbHBIM JUCITUIUINHAM BapUaTUBHOW YacCTH.

Jliist m3ydenust Kypca TpeOyeTcsl 3HaHHe: MAaTEeMAaTUYECKOTO aHaIn3a, TCOPUU BEPOSITHOCTEH
U MaTeMaTHYECKOW CTAaTHCTHKH, (pu3uMKH (0COOCHHO crenriaB o0 OonTHke), (U3UYSCKHUX OCHOB
AEKTPOHUKH, BEIYUCIIUTEIIBHON TEXHUKH.

B cBorw ouepenp, JaHHBIH Kypc, TOMHUMO CAMOCTOSITEIILHOTO 3HAYCHUS, SIBIISICTCS TIPE/IIie-
CTBYIOIIEH TUCIUIUITMHON I KYPCOB: ONTHYECKHE ITU(PPOBHIC TEICKOMMYHHKAITMOHHBIE CUCTEMBI,
CETH CBSI3U U CHUCTEMbl KOMMYTallUU, IpoeKTUpoBanue u crpoutenbctBo BOJIC, ctpykTynpoBaH-
HbIC KaOeIbHBIC CUCTEMBI.

3. TPEBOBAHUA K PE3YJIIbTATAM OCBOEHUA ANCLUIMIINHDI

[Tponecc n3yyeHHs QUCIUIUIMHBI HAIPABJICH Ha (pOpMUPOBaHUE CIETYIONNX KOMITETCHIIHNA:

— OIIK-6 crocoGHOCTBIO MPOBOANUTH MHCTPYMEHTAIIBHBIE M3MEPEHHs, MCIIOJIb3yeMbIe B
o0sacTu HHYOKOMMYHHKAIIMOHHBIX TEXHOJIOTHIA M CUCTEM CBSI3H;

— IIK-18 cnocoOHOCThIO OpraHU30BBIBATH U MIPOBOAUTH IKCIEPUMEHTAIbHbBIE UCIIBITAHUS
C IENBI0 OIIEHKH COOTBETCTBHS TPEOOBAHMAM TEXHUYECKHX PETJIAMEHTOB, MEXKIYHApOJHBIX M
HAIlMOHAIBHBIX CTAHAAPTOB U MHBIX HOPMATUBHBIX JTOKYMEHTOB;

B pesynbrare u3ydeHus AUCUUTUIMHBI CTY/ICHT JTOJIKCH:

3HATh METO/Ibl U CIIOCOOBI IPOBEIEHUS BCEX BUAOB HHCTPYMEHTAIBHBIX HM3MEpPEHHH 3J1eK-
TPOHHBIX ¥ ONTHYECKHUX MapaMeTpOB 000pPYIOBAaHUS M CKBO3HBIX KaHAJIOB, UCIOJIB3yEMBIX B 00J1a-
NICTH MHPO KOMMYHUKAIIMOHHBIX TEXHOJIOTUN M CHUCTEM CBSI3U; METOJIbI U CIIOCOOBI SKCIIEPUMEH-
TAIBHON TPOBEPKH TEXHHUYECKOTO COCTOSHUS M Pecypca ONTHYECKOTO O00OpYIOBAHHS C IIETIBIO
OLIEHKU COOTBETCTBUS TPEOOBaHMSIM TEXHHUECKUX PErJIaMEHTOB, MEKIYHAPOJIHBIX U HALMOHAIb-
HBIX CTAH/IapPTOB M WHBIX HOPMATHBHBIX JOKYMEHTOB.

yMeThb IPOBOJIUTH HHCTPYMEHTAJIbHbIE HU3MEPEHHSI, UCTIOIb3yeMble B 00JIaCTH ONITUYECKUX
MH(POKOMMYHUKAITMOHHBIX TEXHOJIOTUH U CUCTEM CBSI3U; OPTaHU30BBIBAThH U ITPOBOJIUTH dKCIIEPH-
MEHTAaJIbHBIE UCIIBITAHUS C 1IEJIBI0 OLIEHKU COOTBETCTBHS TPEOOBAHUSAM TEXHUYECKHX PErJIaMEHTOB.

BJ1ajIeTh OCHOBHBIMU METO/IaMH, CITIOCO0aMHU U TIpUeMaMi WHCTPYMEHTAJIBHBIX U3MEPEHHUH,
UCMOJIb3yEeMBbIX B 00J7aCTH MHPOKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH U CHCTEM CBS3H; HABBIKAMH JKC-
MEPUMEHTATIHLHBIX UCTIBITAHUH C LIETBIO MMPOBEPKH TEXHUYECKOTO COCTOSHUS U Pecypca ONTHYECKO-
ro 000OpYAOBaHUS U COOTBETCTBUS TPEOOBAHUAM TEXHUYECKUX PETIIAMEHTOB.

4. OB BEM guCcUUNIIUHbI U BUObl YYEBEHOU PABOTDI
OO61mas Tpy10eMKOCTh JUCIUILINHBI cocTapisieT 4.0 3a4eTHBIX €UHUIIBI U MIPEe/ICTaBICHA B
tabmuie 4.1.
Tabnuma 4.1 — Tpy1oeMKOCTb JUCIUILIUHBI

Bunbl yueOHOI nesTenbHOCTH Bcero gacos CemecTpsl
8 cemectp 9 cemectp

‘ AynuTOpHBIE 3aHATHSA (BCETO) ‘ 22 4 18
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Jlexknuu

10

[IpakTrnueckue 3aHATUSA

JlaboparopHble 3aHATUS

CamocrosiTenpHas paboTa (Bcero)

113

32

81

Bcero (6e3 sx3ameHa)
[ToaroroBka u cnaya sk3aMeHa

OO6miast Tpy10€MKOCTh 4

135

144

36

36

99

108

3auetnbie Enqununnel Tpynoemkoctu

5. COOEPXAHUE ANCLUUMIUHDI

5.1. Pa3gesnbl AMCHUILIMH M BUABI 3AHATHI

Pazensr qUCIMIUIMHBI U BUBI 3aHATUN IPUBEICHBI B TadmuIe S.1.

Tabmuua 5.1 — Pa3aensl AUCHUIUINHEL U BUIBI 3aHATHHA

4.0

1.0

3.0

/1

HaumenoBanue pasnena auc-
LUITNHBL

Jlexnuu
(8-i1 cemectp)

Jlexun
(9-i1 cemectp)

JlaGopar.

3auarus
(9-i1 cemectp)

[IpaxTuu.

3auarus
(9-i1 cemectp)

Kypcosoii [1/P

Camocrt. pabota
CTylIeHTa
(8-i1 cemectp)

=
o| Camocr. paborta

CTy/IeHTa
(9-i1 cemectp)

Bcero uac
(6e3 sK3am)

Dopmu-
pyemble

KOMIIe-
TeHINN
(OK, IIK)

Beenenue. IlpuHnunel u
(u3nvecKue OCHOBBI OITH-
YECKUX TEJIEKOMMYHHUKAIIU-
OHHBIX CHCTEM.

[y

SN

OIIK-6,
IK-18

Ienu u 3anaun u3MepeHui
B OIITUYECKUX TCIICKOMMY-
HUKAaITMOHHBIX CUCTCMaX.
JlmarHocTu4yeckue mpoe-

JYPHI.

12

OIIK-6,
I1K-18

W3mepsieMble  TIapaMeTphl.
[Mpubopsl 11 M3MepeHHs
IapamMeTpoB  ONTHYECKUX
Kabeneld M TeXHOJOTHs W3-
MepeHus mapamerpoB. Mer-
pPOJIOTHYECKHE XapaKTepH-
CTHKH.

13

OIIK-6,
I1K-18

Pednexkromerp. Pediexro-
METPUYECKUE U3MEPEHUS Ha
onTtrueckux kabemsix. Oc-
HOBBI TCXHUKH HSMGPEHHﬁ.

12

OIIK-6,
I1K-18

W3mepseMble  mapaMeTpsl
U3Iy4EeHUs, HPOXOAALIErO
yepe3 JIMHEWHBIH  TpakT.
[Mpubopsl 11 M3MepeHus
apaMeTpoB H3ITy4EeHHUs,
MIPOXOAALIETO Yepe3 JTHHEH-
HBI TpakT. Merponoruye-
CKHE XapaKTePUCTUKH.

12

OIIK-6,
I1K-18

ABTOMaTU3UPOBAaHHbIE CH-
CTEMbl MOHUTOPHHIA OITH-
YECKUX TEJIEKOMMYHUKAIIH-
OHHBIX ceTel

12

OIIK-6,
IK-18

Mertponormueckoe obecrme-
YCHHC

10

OIIK-6,
I1K-18

BCETO

32

81

135
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5.2. Conep:xanue pa3iesioB THCHUILIMHBI 10 JeKknusM (8-if, 9-if cemecTp)

Coneprkanue pa3IesioB JUCITUIUTHH (I10 JICKITHSAM ) IPUBEICHO B TabmuIie 5.2.
Tabnuua 5.2 - Coneprxkanue pa3/iejoB TUCHUIUIUH (IO JICKIUSIM)

dopmu-
Tpyno- pyeMmele
Ne HaunmenoBaHue pa3zze- KoMIIe-
CopneprxaHue pas3zienon €MKOCThb
n/n JIOB (uac.) TEHIUU
)] (oK,
1K)

1. | Beenenue. [lpunuuns! u | OnTuueckue TeIEKOMMYHUKAIIMOHHBIE CUCTEMBI U IIPOTPecc. 1 OIIK-6,
(uznaeckue ocHOBHI | Pose MeTposnormdeckoro ooecredeHusl B ONTHIECKUX Tee- [1K-18
ONTHYECKUX  TEJIEKOM- | KOMMYHHKAIHAX. Y CTPOMCTBO ONTHYECKOTO BOJIOKHA M Kabe-

MYHUKAIHOHHBIX  CH- | Jis. OCHOBHBIE MapaMeTPhl ONTHYECKUX BOJIOKOH U KabemeH.
CTEM. [TaccuBHBIE M1 AKTHBHBIE 3JIEMEHTHI ONTHIECKOH CHCTEMBI U
UX HapaMeTphl.

2. | Uenwm n 3amaun u3mepe- | DTambl IPOBEICHHUS H3MEPEHUI 1 HOMEHKIIaTypa U3Mepsie- 2 OIIK-6,
HUH B ONITUYECKUX TeJIe- | MBIX TapaMeTPOB Ha KakaoM 3tane. OCOOEHHOCTH BBOJA [1K-18
KOMMYHHUKaIMOHHBIX M3MEpUTENFHON HHPOPMAIMK B ONITHYECKKE BOJIOKHA. [{ua-
cucreMax. J[narHoctuue- | THOCTUYECKHE TPOLEAYPHI, IPOBOIUMBIC HAa ONTHYECKUX
CKHUE MPOLEAYPHI. cersix cBsi3u. CpencTBa M3MEpeHHH, 00ecIeunBaroIe Bbl-

MOJIHEHHE TPOLEYD.

3. | Usmepsiemble napamerpbl] OCHOBHBIE H3MEpsIEMbIE TAPAMETPBI ONTHYECKUX BOJIOKOH, 2 OIIK-6,
ITpubops! 111 U3MEpeHus| UCTOUHUKOB ONTUYECKOT0 U3ITyUeHHs, NMPUEMHUKOB OITH- [1K-18
MapaMeTPOB ONTHIECKUX | YECKOTO UITydeHUS. MeToAbl N3MEpPEeHus aOCOIIOTHOMN OII-

KaOeneil ¥ TEXHOJOTHS | THYECKOH MomHOCTH. ONTHYECKHE BATTMETPBL. MeToabI

M3MEPEHUs TapaMeTpoB. | M3MepeHus 3aryxaHus. Onrudeckue Tectepsl. ucnepcns

Mertposoruyeckne xa- OIITHYECKOTO BOJOKHA. [IpHOOPHI M METOBI H3MEPEHUS

PaKTEepUCTHKH. JVUCTIEPCHU. AHAIN3 ONTHYECKOTO cHeKTpa. [IpuHImIE! pa-
OOTBI ONTHYECKHUX aHATU3ATOPOB CIICKTPA, TEXHOJIOTHS U3~
MEPEHHH.

4. | Pedunexromerp. Pednek- | IIpunimn pabots! peduiekromerpoB. PedekromeTpsl ¢ He- 2 OIIK-6,
TOMETPUYECKHE U3Mepe- | MPEePBIBHBIM U3Iy4€HUEM: KOPPEIAILHOHHBIN U YaCTOTHBIH. [1K-18
HUS Ha ONITHYECKUX Ka- | MmmynbcHbli peduiektpomerp. KoHCTpyKIMs, OCHOBHBIE
6essx. OCHOBBI TEXHHKH | CBEICHHS O CYIIECTBYIOLIMX MOJIEISX PEISKTOMETPOB.

U3MEpEHU. XapaxkTepucTuku. [IpuMeHeHe UMITYJIbCHBIX pedIIeKTO-
METPOB, IIOrPEIIHOCTU U3MepeHud. TexHoorusa usmepe-
HUIL.

5. | U3mepsemblie mapameTpbl | OcoOeHHOCTH M3MepeHus K0d3(D(HUIIMEHTOB OMMOOK B IH(- 1 OIIK-6,
W3JTy4eHHUs], TPOXOJSIIe- | POBBIX BOJOKOHHO-ONTHYECKUX cucteMax. Hopmsbl Ha mapa- [1K-18
TO Yepe3 JIMHEHHbIH METpBl OMMOOK NU(POBBIX CHCTEM INEpeAadd W KPUTEPHU
TpakT. [Ipudops! s OLICHKH KauecTBa nepenauu. CpeacTsa u3MepeHus Kodpdu-

W3MEPEHUs TapaMETPOB | MEHTOB OMINOOK.

u3NIyuYeHus, npoxojsuie- | M3mepenue apetida u npoxanus ¢assl B HUPPOBBIX BOJIO-

ro 4yepe3 JMHEHHBbII KOHHO-ONITHUYECKUX cucTeMax. HopMbl Ha MakcuMalbHOE

TpakT. Merponorudyeckue| 3HaueHue npeiida m apoxanus (assl IS MEPAPXUUECKUX

XapaKTePUCTHUKH. CTBIKOB IIM(POBBIX CHCTEM Iepenaun. TeXHOJIOorus u cpe-
CTBa U3MEPEHUM.

6. | ABTOMaTH3MpOBaHHbIE CrpykTypa ¥ NPUHLMIBE (QYHKIIMOHUPOBAHHS aBTOMATH3H- 1 OIIK-6,
CHCTEMBI MOHUTOPHHTA | POBAaHHBIX CHCTEM MOHHTOPHHTA ONTHYECKUX TEIEKOMMY- [1K-18
ONTHYECKUX TEIEKOM- HUKaIMOHHBIX ceTeil. [IpuMepsl CyIIECTBYIONIMX CHCTEM.

MYHUKAIIMOHHBIX ceTell | TexHonorus usmepeHuil.

7. | Merponorunueckoe [MpuHOMOBI ¥ MeTOBl KaTUOPOBKM HCTOYHHKOB M HPHUEM- 1 OIIK-6,

obecrieueHne HUKOB ONTHYECKOTO M3JIyUEHHUS. IK-18
KannbpoBka aHaIM3aTOpOB ONTHYECKOTO CIIEKTPA.
KannbpoBka onTH4ecKux pedieKTOMETPOB.

5.3. Pazgesbl AMCHUILVIMHBI M MEKIUCHUILIMHAPHBbIE CBA3M € 00ecneYuBalOIUMH (MPeabIaYy-
IMMH) U 00ecneYnBaeMbIMU (MOCJeYHIUMH) TUCHUILINHAMHA

Ne
n/n

HaumenoBanue o0ecrieunBaronmx
(mpeapInynmx) u 00eceYnBaeMbIX (I10-

Ne Ne pa3nenoB gaHHOW AMCIUILTHHEI U3 Ta0.5.1, ISt KOTOPBIX
HE00X0IMMO U3ydeHHe o0eceynBarIuX (MPeabIIynx) u odec-
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CJIC/TYIOLINX) AUCIUTUINH TIeYMBaEMbIX (TIOCIEAYIOMNX) TUCIUIIIHH
1] 2] 3 [ a5 [e] 7 [ |
IpenmecTBy0mue IMCIUIIIHHBI

1 MaremaTrueckuil aHaIu3 + + + + +

2 duszuka + + + + + + +

3 BrruncnuTenbHas TEXHUKA + + + + +

4 Teopus BeposTHOCTEN 1 MaTeMaTHYecKas + + + +
CTATHCTHKA

5 DU3NYECKUE OCHOBBI ONTONIEKTPOHUKHU + + +

6 OnTryeckne HAPABISIONINE CPEbI + + + + +

IMocaenywouue J1CUUNIHHBI

1 Onrtryeckue Mu(pPOBHIE TEIEKOMMYHH- + + + + + + +
KaI[OHHBIE CHCTEMBI

2 CeTH CBSI3M U CHCTEMBI KOMMYTAIIH + + +

3 [IpoexTupoBaHue, CTPOUTEILCTBO U IKC- + + + + + + +
wryaranus BOJIC

4 CTtpyKkTynpoBaHHbEIC KaOEIbHBIE CHCTEMBI + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIINI, (POPMUPYEMBIX IPHU U3yYeHUHU JUCHUNINHBI, U
BU/I0B 3aHATHI

Ilepedenp koM- Bunel 3ansuii DopMBbI KOHTPOJIS IO BCEM BUIAM 3aHATHIA
TeTEHIHH B JIa6 | Hp.(Cem) | KP/KII | CPC
OIIK-6 + + + | KonrponbsHas padora. Onpoc Ha 1abopaTopHbIX
pabotax . Dx3aMeH
IK-18 + + + + Konrtposbnas padota. Ompoc Ha 1a00paTOPHBIX
paboTtax. Jk3aMeH

JI — nexmus, [Ip — npakTudeckue u ceMuHapckue 3ansatus, Jlab — maboparopusie padotsl, KP/KII —
KypcoBas pabota/mpoekt, CPC — camocTosiTenpHas paboTa CTyJAeHTa

6. UuTepakTUBHBIE MeTObI U (GOPMBI OPraHU3aLUN 00yUeHUSI

He npenycmorpeno PYII
7. NABOPATOPHbINA NPAKTUKYM (9-U CEMECTP)

HaumenoBanue nabopatopHbix padboT npuBeaeHo B Tadbaune 7.1.
Tabnuua 7. 1 — HaumeHnoBaHue 1a60paTopHbIX paboT

Ne Ne pazpena HaumeHnoBanue nabopaTopHbIX paboT Tpyno- | OK, IIK
/1 AUCHUITIIMHBI CMKOCTb

(gac.)
1 3 H3mMepenune xapakTepUCTHK (POTONPUEMHOT0 YCTPOWCTBA 4 OIIK-6,
2 4 W3zyyenue ontuueckoro pediekroMmerpa 4 [1K-18

9}

8. MPAKTUYECKUE 3AHATUA (9-U CEMECTP)

TemaTuka NpakTHYECKUX 3aHATUH (CeMHHapOB) MpHBeieHo B Tabnuue 8.1.
Tabmuma 8. 1 — TemaTuka NpakTUYECKUX 3aHATHH (CEMUHAPOB)

Ne Ne paznena nuc- Temarnka IpakTHUECKUX 3aHATHH (CEMUHAPOB) Tpyno- Komme-
n/n LUIUTHHBI 13 E€MKOCTb TEHILIUH
Tab1. 5.1 (gac.) OK, IIK
1 3 [Tpubops! At M3MEpPEeHHs apaMeTPOB ONTHYECKUX Kabemnei 1 OIIK-6,
U TEXHOJIOTHsl U3MEpEHUs IapaMeTpoB. MeTposioruueckue IK-18
XapaKTEePUCTHKH.
2 4 Pednexkromerp. Pednekromerprueckre n3MepeHus Ha OTl- 1 OIIK-6,
THYECKHUX Kadessix. OCHOBBI TEXHUKH U3MEPEHUI. I1K-18
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TUYCCKUX  TCJIICKOMMYHU-
KallTMOHHBIX CUCTCM.

3 5 M3mMmepsiemble napaMeTphl U3Ty4EHUs, IPOXOAALIET0 Yepes 1 OIIK-6,
JUHEHHBIN TpakT. [Ipnbops! A1 U3MepeHus napameTpoB I1K-18
W3IIy4eHUSs, IPOXOSIIEro Yepe3 JTMHEHHbIN TpakT. MeTpo-
JIOTUYECKUE XapPAKTEPUCTHKH.

4 6 ABTOMAaTU3UPOBaHHBIE CUCTEMbl MOHUTOPHHIA ONTHYECKHIX 1 OIIK-6,
TEJIEKOMMYHHUKAIIMOHHBIX CeTel [1IK-18

9. CAMOCTOATEJIbHAA PABOTA (8- CEMECTP)
Ne Paznensl quCHUIUIMHBL U3 TemaTrka caMoCTOSTENBHON pa- Tpyno- Komre- KoHTpomb BbI-
n/n Tabm. 5.1 60THI €MKOCTh | TEHIHMH | TOJHEHUs paboTHI
(Oemanuzayus) (qac.) OK, ITIK

1. Beenenne. Ilpuanumnsl u | V3ydeHue TeopeTHUeCKOTO MaTe- 4 OIIK-6, KontponsHas
¢u3ndeckne OCHOBBI OI- | puana. BEIIONHEHNE KOHTPOJb- [1K-18 pabora.
TUYECKUX TEICKOMMYHH- | HOHW pabOTHI.

KaI[IOHHBIX CHCTEM.

2. Hemnu u 3amaun m3mepennit | V3ydeHue TeopeTHaeckoro Mare- 4 OIIK-6, KontponsHas
B ONITHYECKUX TEJIEKOMMY- | pHaia. . BRIMONHEHNE KOHTPOIIb- I1K-18 pabora.
HUKAaIMOHHBIX CHCTEMaX. HOH paboTHI.

JlmarHocTH4YecKue mpoe-
JYpHI.

3. Usmepsemble mapameTpel. | M3yueHue TeOpeTHUECKOro MaTe- 6 OIIK-6, KouTponbHas
[Tpubops! s u3MeperHust | puana. . BelnonHeHne KOHTPOJIb- [1K-18 pabora.
IapaMeTpOB ONTUYECKUX HOH paboTHI.

Kabesell U TEXHOJIOTHs 13-
MepeHMs apaMeTpoB. Met-
POJIOTHUYECKHE XapaKTepH-
CTHKH.

4, Pednextomerp. Pednexro- | M3yuenune teoperuyeckoro mare- 4 OIIK-6, KontponbHas
METpHYECKUE U3MEPEHHs Ha| praia. . BeIMonHEeHHEe KOHTPOJIb- [1K-18 pabora.
ontuieckux kabemsx. Oc- | HOM pabOTHL
HOBBI TEXHUKH H3MEPEHHH.

5. N3mepsiemble mapameTpbl N3yuyenne TeopeTuueckoro Mare- 6 OIIK-6, KouTponbHas
W3ITyYeHHMs, IPOXOAIIET0 | pHaia. . BeIMONHEHNE KOHTPOIIb- [1K-18 pabora.
yepe3 JIMHEHHbIN TPaKT. HOW paOOTHL
[Mpubops! s u3MepeHust
rapaMeTpoB U3ITyYeHNs],

MIPOXOJISIIET0 Yepe3 JINHEH-
HBIN TpakT. MeTrposoruye-
CKHE XapaKTePUCTUKH.

6. ABTOMaTH3UPOBAaHHBIE N3yuenune reopeTuueckoro mMare- 4 OIIK-6, KouTponbHast
CHCTEMBI MOHUTOPHHI A puana. . BelmosHeHnEe KOHTPOJIb- I1K-18 pabora.
ONTHYECKUX TEIEKOMMY- HOH paboTHI.

HUKAIIMOHHBIX CEeTEH
7. Mertponoruyeckoe obec- W3ydeHne TeopeTH4ecKOro Mare- 4 OIIK-6, KontponsHas
TIeYCHHE puana. . BeimosHeHue KOHTPOJIb- I1K-18 pabora.
HOH paboTHI.
9. CAMOCTOATEJIbHAA PABOTA(9-U CEMECTP)
Ne Paspensl qucuuniuHel U3 TeMaTuka caMOCTOSTENLHOU pa- Tpyno- Komre- KoHTpouns BbI-
n/n Tabu. 5.1 0O0TEI €MKOCTh TEHIMH | MOJHEHUS PaOOTHI
(Oemanuzayus) (dac.) OK, I1IK

1. Beenenune. Ilpunimnel u | M3yueHue teopernyeckoro mate- | 10 OIIK-6, Kontponbnas

¢u3nyeckne OCHOBBI OI- | pHana. [1K-18 pabora.Jk3ameH
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2. Llenu u 3anaun u3Mepenuit | M3yuenue reopetndeckoro mare- | 12 OIIK-6, Kontponbnas
B ONTUYECKUX TEIEKOMMY- | pHaia. [1K-18 pabora.Jk3ameH
HUKAIMOHHBIX CHCTEMaX.

Juarnoctuueckue npoue-
JypBI.

3. Usmepsiembie mapameTpbl. | M3yuenue Teoperudeckoro mare- | 13 OIIK-6, KontponsHas
[puGops! mst m3meperust | puaia. [logroroBka x mpaxTiye- [1K-18 pabota. Beictym-
IIapaMeTpOB ONTHIECKUX CKHUM 3aHATHSIM (CEMHHApaMm) . JICHUSI HA CEMHU-
kabeneit u TexHoorusa u3- | [loxroroBka k mabopatopHOU Hape. Otuer mo
MepeHus napamerpoB. Mer-| pabote nabopaTopHOH
POJIOTHUECKHE XapaKTepH- pabore. Dx3ameH
CTHKH.

4, Pednexromerp. Pedraekro- | Msyuenue reopetndeckoro mare- | 12 OIIK-6, KontponbHas
MeTpHYeCKue u3MepeHus Ha| puaia. [lonroroBka k mpakTude- [1K-18 pabora. Beictyn-
onrtryeckux kadensx. Oc- | CKUM 3aHATHAM (CEMUHApam). JICHUS HA CEMHU-
HOBBI TeXHUKU H3MepeHuid. | [loaroroska k rabopatopHoii Hape. Otuer no

pabote nmabopaToOpHOI
pabote. Dx3aMeH

5. W3mepsieMble mapaMeTphbl HW3yuenue Teopetyeckoro mare- | 12 OIIK-6, KonrponbHas
W3ITydeHHs, poxoasmero | puana. [lonroroBka kK mpakTHde- I1K-18 pabora. Berctymn-
yepe3 JIMHEHHBIN TPakKT. CKHUM 3aHATHUSIM (CEMHHApaMm) . JICHUS HA CeMH-
[Tpubops! s u3MepeHust Hape. JK3aMeH
IapaMeTpOB U3ITyUCHNS,

MIPOXOJISIIIIETO Yepe3 INHEH-
HBIM TpakT. MeTrposoruye-
CKHE XapaKTEePUCTUKH.

6. ABTOMaTH3UPOBAaHHBIE W3zyuenue teopeTndeckoro mare- | 12 OIIK-6, KouTponbHas
CHCTEMbI MOHUTOPHHTA puana. [TonroroBka kK mpakTHde- I1K-18 pabora. Berctyn-
ONTHYECKHX TEJIEKOMMY- CKHUM 3aHATHUSIM (CEMHHApaMm) . JICHUS Ha CeMU-
HUKAIIMOHHBIX ceTel Hape. DK3aMeH

7. Mertponormyeckoe odec- Uzyuenune teoperndeckoro mare- | 10 OIIK-6, KouTponbHas
TIeYeHHe puaa. I1K-18 pabora.JK3aMeH

Hroro 3a cemecTp 81
| | MoxroToska u craua FK3aMeHa 9 OK3aMeH

10. MIPUMEPHAA TEMATUKA KYPCOBbIX NMPOEKTOB (PABOT)

He mpenycmorpeno PYII

11. PENTUHIOBASl CUCTEMA 1151 OLEHKWN YCMEBAEMOCTU CTYAEHTOB

He mpenycMoTpeno

12. YYHEBHO-METOAUYECKOE N UH®OPMALIMOHHOE OBECINEYEHUE

12.1.0cHoBHas InTEpaTypa

ANCLUNJIUHDI:

1. Manpnens A.E. MeTo/ibl U cpeicTBa U3MEPEHHS B BOIOKOHHO-ONTUYECKUX JIMHUSX CBSI3U
[DnexTponnsIit pecypc]: Y. mocodue. - DnekTpoH. TekcToBbie aaH. - Tomck: TYCYP, 2012, — 123
c. — Pexxum noctyna: http://edu.tusur.ru/training/publications/771.

12.2. lonoanuTe/IbHAS JIUTEPATYPA

2. bakmanoB W. I'. TecTupoBaHue M THarHOCTHKA CUCTEM CBA3U. HAY4YHOE n3aaHue.- M.: Dko-
Tpenms, 2006. - 268 c. (4 3k3.).

3. Mangens A.E. MeTosl 1 cpelicTBa U3MEPEHHS B BOJIOKOHHO-ONITUYECKUX JIUHUSIX CBSI3H.
VYuebnoe nocodue. Tomck, TYCVYP, 2006 1.-120 c. (22 3Kk3.).
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12.3 Y4eGHO-MeTOAMYECKHTE TOCOOHS
12.3.1. O0s13aTesibHBIE y4eOHO-METOAMYECKH e MOCOOUs

5. MetpoJiorusi B ONTUYECKUX TEICKOMMYHUKAIIMOHHBIX CHCTeMax [ DJIEKTPOHHBIN pecypc]:
y4e0HO-METOIUYECKOE MTOCOOUE MO MPAKTUUECKUM 3aHITHIM U OpraHU3alui CaMOCTOSTEIbHOM
pabotsl ctyneHToB crienuanbHocTd 210401 «®Pu3nka U TEXHUKA ONTUYECKOH CBSI3M» / pa3pald. A.
E. Mangens. - Tomck: TYCVYP, 2012.- 28 c. Pexxum goctyna:
http://edu.tusur.ru/training/publications/1484

6. 3mepenne xapakTeprucTuK GOTONMPUEMHOTO YCTPOICTBA [ DIeKTpOHHBIN pecypc]: PykoBo-
cTBO K naboparopuoit padore /Ky I'.T"., Mangens A.E.. - Tomck: TYCYP, 2014. - 17 c. Pexxum
noctyma: https://edu.tusur.ru/publications/3731

7. V3ydeHue ontudeckoro pediaekromerpa [DIeKTpoHHbIH pecypc]: PykoBoacTBo k mabopa-
topHoii padorte / Ky I'.I'., Mannens A.E. - Tomck: TYCVYP, 2014. - 14 c. Pexxum nocrymna:
https://edu.tusur.ru/publications/3732

8. O6paboTka pediekTorpaMm ONTHYECKUX BOJOKOH [ DIeKTpOHHBIN pecypc]: PykoBoacTBo K
naboparopuoit padore / Kym I'.I'., Mangens A.E. - Tomck : TYCVYP, 2014. - 19 c. Pexxum nocryna:

https://edu.tusur.ru/publications/3734

9. M3mepenus 3aTyXaHMs ONTUICCKIX BOJIOKOH ONTHYCCKUM TECTEPOM [ DIIEKTPOHHBIN pe-
cypc]: PykoBoactBo k naboparophoii padore / Kym I'.I'., Manaens A.E. - Tomck: TYCVYP, 2014. -
18 ¢. Pexxum mocryma: https://edu.tusur.ru/publications/3735

12.3.2 YyeOHO-MeTOAMYECKHE MTOCOOUS 1JIs1 JIML C OTPAHUYEHHBIMH BO3MOKHOCTAMM 310POBbSI
Y4eOHO-MeTOIUYECKUE MaTepUaIIbl AJIsl CAMOCTOSITENIbHOM U ayTuTOpHOU paboThl 00y4aro-
IIUXCS U3 YUCIIa MHBAIHIOB TMPEIOCTABISIOTCS B (hOpMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HX
3JI0POBBS U BOCIIPUATHUS HH(DOpMAITUH.
JJ1st 1M ¢ HAapyeHUsIMM 3PeHus
— B (hopme 3IEKTPOHHOTO TOKYMEHTA;
— B Ie4YaTHO ¢popMe YBETUYCHHBIM IIPUPTOM.
JJ1s 1M ¢ HAapyLIeHUsIMHM CJIyXa!
— B ¢opMe 3IEKTPOHHOTO TOKYMEHTA;
— B Te4aTHou opme.
Jl1st 1M1 ¢ HAapyIeHMSIMM ONOPHO-IBUIaTeJIbHOIO anmnapara;
— B (hopme IIEKTPOHHOTO TOKYMEHTA;
— B Te4aTHou opme.

12.4 Ba3bl JaHHBIX, HHGOPMALMOHHO-CIIPABOYHbIE, IOMCKOBbIE CHCTEMbI U TPedyemoe npo-
rpaMMHoOe o0ecredeHue

1. Springer Journals — moiHOTEKCTOBas KOJUIGKIUS JJICKTPOHHBIX JKYPHAJIOB H3JaTEIbCTBA
Springer. [Dnexrponnsiii pecypc]. URL: http://link.springer.com/

2. OOpazoBaTenbHBI MMOpTall B CBOOOAHOM joctyme: «Pu3uka, XUMHS, MaTeMaTHKa
cTyAeHTaM W mKojgbHUKaM. OOpa3oBarenbHblii npoekt A.H. Bapruna». [OnekTpoHHBIN
pecypc]. URLIttp://www.ph4s.ru/; (nata oopamenus 14.01.2017)

3. Hayunas  snextponHas Oubmmoreka eLIBRARY.RU. [DnextpoHHbIi  pecypc].
URLttp://elibrary.ru/defaultx.asp; (mara oopamenus 14.01.2017)

4. VYuuBepcuterckas HH(popManmoHHas cucremMa Poccus. [Onekrponnsiii pecypc]. URL:
http://uisrussia.msu.ru/is4/-main.jsp; (mata oopamenus 14.01.2017)

13 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJINHbI

13.1 O0mue Tpe6OBaHMS K MATEPHAJIBLHO-TEXHUYECKOMY 00eCTieYeHUI0 U CHUIINHbI
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Jlnst mpoBe/ieHUs 3aHATHH JEKIMOHHOIO0 THUIA, NPAKTHYECKUX 3aHATHH, I'PYNNOBBIX U
HHIMBHUAYAJIbHBIX KOHCY/JbTAMH, TEKYIIero KOHTPOJISA M MPOMEKYTOYHON aTTecTaluu Ic-
MOJIb3YETCs yueOHask ayAUTOPHs, C KOJIMYECTBOM OCAI0UHBIX MECT HE MeHee 22-24, 000pyaoBaH-
Hasi JJOCKOW M CTaHAapTHOU yueOHoi mebenbto. MmeroTcs HarisaHble mocoOusl B BUJE Mpe3eHTa-
LU 110 JICKIIMOHHBIM pa3jiesiaM JUCIUTIINHBL.

Jliia npoBeieHus J1a00paTOPHBIX 3aHATHI UCIOJIb3yeTCs yueOHO-UCCIIe0BaTeIbCKas J1a0o-

patopus, pacnionoxkeHHas mo aapecy 634034, Tomckas obnacts, r. Tomck, Bepmmnuna ynwuma, 1.
74, 3 atax, ayn. 328. CoctaB 000pya0BaHUS:
VYyeOuas mebenn;. KommbroTeps! kiacca He Hke IntelPentium G3220 (3.0GHz/4Mb)/4GB RAM/
500GB ¢ mmpokonosiocHbIM AocTynoMm B Internet,— 8 mir.; Mcnonb3yeTcs JIUIIEH3MOHHOE TIPO-
rpaMMHOe oOecrieueHue, nakeTsl Bepcuerd He Hmke: MicrosoftWindowsXPProfessionalwithSP3;
VisualStudio 2008 EEwithSP1; MicrosoftOfficeVisio 2010; MicrosoftSQL-Server2005;
Matlabv6.5 . ABroMaTH3upOBaHHBIE padovKe MecTa JIJIsl pacyeTa U IKCIIEPUMEHTAILHOTO UCCIIE0-
BaHUS 3aKOHOB AJIEKTPOJIMHAMUKHU U DJIEKTPOJUHAMUYECKHUX YCTPOUCTB.

Jl71s1 caMmocTOoATeIbHOI PadoThl UCIIOJIb3yeTCd yueOHas ayaiuTopus (KOMITbIOTEPHBIN KJlace),
pacnosioxeHHas 1o aapecy 634034, Tomckas obaacTs, r. Tomck, Bepmununa ynuna, 1. 74, 3 stax,
ayn.333p. CocTaB 000pyIOBaHUS:

VYuebnas mebenb; KommnbroTeps! kiacca He Hwke [I9BM INTEL Celeronm D336 2.8I'T. - 12 mT.;
Kommnsrorepsr noaxmouensl k cett MHTEPHET u o6ecnieunBaioT A0CTyN B JIEKTPOHHYIO HH(DOP-
MaIMOHHO-00Pa30BaTEIbHYIO CPENy YHUBEPCHUTETA.

13.2 MaTepHaHLHO'TeXHI/I‘leCKoe odecneyenue AUCHUIIJIMHBI AJd JIMI € OrpaHMYCHHBIMMU
BO3MOKHOCTHAMMU 310POBbA

OcBoenne nucuumuivHbl guiamMu ¢ OB3 ocyiecTBiIseTCs ¢ HCMOIB30BaHUEM CPEICTB O0yUe-
HMS OOIIEro U CHENHUATLHOr0 Ha3HAUYECHH.

[Ipu 0O0y4eHWH CTYACHTOB C HAPYIICHUSMHU CIIyXa MPETyCMOTPEHO HUCIOIB30BaHUE 3BYKO-
YCWIMBAIOLIEH amnmapaTypbl, MyJIbTUMEIUUHBIX CPEACTB U APYIMX TEXHUYECKUX CPEACTB MpHUeMa-
nepenayn yaeOHoW MH(OpMANUU B JAOCTYIMHBIX (OpMax Ui CTYACHTOB C HApPYIICHUSMHU CIIyXa,
MOOUIIBHON CHCTeMbI 00yUeHUs NIl CTYJEHTOB C MHBAJIUIHOCTBHIO, MOPTATUBHON WHIYKIIMOHHOU
CUCTEMBI. YueOHasi ayIuTOpHsi, B KOTOPOM 00y4aroTCsl CTYACHTHI C HApYLIEHUEM CilyXa, 000pyao-
BaHa KOMIIBIOTEPHOW TEXHUKOM, ayJAUOTEXHUKOW, BUJICOTEXHUKOM, AIEKTPOHHONU JTOCKOW, MYJIbTH-
MeIUHHOU CUCTEMOH.

[Ipyn oOy4yeHHM CTYIEHTOB C HApYIICHUSMHU 3PEHHUSMHU TMPEAYCMOTPEHO HCIOIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3ZMOXKHOCTH MTPOCMOTpPA YAAICHHBIX 00BEKTOB (HAIpuMep,
TeKCTa Ha JIOCKE WIU cliaiiia Ha 9KpaHe) MPU MOMOIIY BUACOYBEIUYUTENEH s YAAIEHHOTO MPo-
CMOTpaA.

[Tpu oOyueHuu CTYIEHTOB C HApYIICHUSIMH OTIOPHO-IABUTATEIHHOTO ammapara UCTIOIb3YIOTCS
aTbTEPHATUBHBIE YCTPOWCTBA BBOJAa HWH(MOpPMAIMKM U JPYrHe TEXHUUYECKHE CpPEeJCTBa IpHeMa-
nepenayn yueOHoW MHPOpMaIMK B TOCTYMHBIX (hopMax A CTYASHTOB C HAPYIICHUSMH OMOPHO-
JIBUTATEIHLHOTO anmapara, MOOMJIBHONW CUCTEMbI O0OYyUEHHUsI IJIs JIFOACH ¢ HHBAJIUHOCTBIO.

14 ®OHA ONEHOYHbBIX CPEACTB U METOAUYECKHUE PEKOMEH/JIAITUN
IO OPTAHU3ALUU N3YYEHUSA JUCHUITJINHBI

14.1 OcHoBHbIe TPeOOBaHUSA K (DOHY OLIEHOYHBIX CPEICTB U METOAHYECKHE PEKOMEHIANHU

@OH/T OLICHOYHBIX CPEJICTB M THUIIOBBIE KOHTPOJBHBIE 3a/JaHMS, UCIIOIb3YEMBIE JUISI OLEHKHU
c(OPMHUPOBAHHOCTH U OCBOCHMSI 3aKPEIUICHHBIX 33 AMCLUUIUIMHONW KOMIIETEHIIMH MPHU NMPOBEICHUN
TEKYIIEeH, MPOMEKYTOUHON aTTEeCTAllK MO IUCUUIUIMHE NPUBEICH B MPHIOKEHUH K paboueil nmpo-
rpaMMme.

14.2 TpeboBanusi K (pOHIY OLEHOUYHBIX CPEICTB /ISl JIUI ¢ OTPAHUYEHHBIMHU BO3MOKHOCTAMHM
310pPOBbi
Jns CTyIEeHTOB C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3J0POBbSl MPEIYCMOTPEHBI JOMOJIHHU-
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TEJIbHBIE OLICHOYHBIE CPE/ICTBA, IIEPEUCHb KOTOPHIX yKa3aH B TalOJHIIe.
Tabmna 14 — /lonoJiHUTeIbHBbIE CPEACTBA OLICHUBAHMS 1JIsl CTYICHTOB ¢ HHBAJHIHOCTHIO

Kareropum cryaeH- Bubl 10M0JHUTETbHBIX OL€HOYHBIX @®opMbI KOHTPOJIS U OlIeH-
TOB Cpe/ACTB KM Pe3yJIbTATOB 00y4eHUs

TeCTI)I, INHUCHbMCHHBIC CAMOCTOATCIIBHBIC pa6o- HpeI/IMYHIeCTBGHHO NN CbMCHHAaA

C HapymIeHusIMH cITyxa
THI, BOITPOCHI K 3a4€Ty, KOHTPOJIbHBIE pa0OTHl | MpoOBepKa

C HapymeHusMu 3pe- CobecenoBanne 1o BOIpocaM K 3a4eTy, onpoc | [IpermMymiecTBeHHO ycTHAs
HUS IO TEPMUHAM poBepKa (MHIUBUAYAIBHO)

C HapymieHusiMu orop- | PerieHne TUCTaHIIMOHHBIX TECTOB, KOHTPOJIb-
HO-JIBUTATEILHOTO aml- | HbIe pabOThI, MTMCEMEHHBIC CAMOCTOSITEIBHBIC
napara paboThI, BOITPOCHI K 3aUETy

HpeI/IMYH_[eCTBeHHO JUCTaHII -
OHHBIMH MCTOJaMH

[IpeumyiiecTBEHHO IPOBEPKA
METOJaMU, UCXO/ISI U3 COCTOsI-
HUS 00y4aronierocss HA MOMEHT
IIPOBEPKHU

C OrpaHUYCHHUAMMU I10 TeCTI)I, INHUCHbMCHHBIC CAMOCTOATCIIBHBIC pa6o-
06H_ICMC,I[I/IHI/IHCKI/IM ThI, BOIIPOCHI K 3a4€Ty, KOHTPOJIbHBIC pa6OTI>I,
IIOKa3aHWAM YCTHBIC OTBCThI

14.3 MeToanyeckne peKOMEeHIAINH 10 OLIEHOYHBIM CPeACTBaM /IS JIMI ¢ OTPAHMYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI

Hns crynentoB ¢ OB3 mpemycmarpuBaercsi noctymHas GopMma HpedOCTaBICHUS 3aJaHHUHA
OLICHOYHBIX CPEACTB, 3 IMEHHO:

B [IEYaTHOH (opme;
B IICUYATHON ()OpPME C YBEIIMYCHHBIM HIPUPTOM;
B (hOpMe IIEKTPOHHOTO JOKYMEHTA;
METOOM YTEHHSI aCCHCTEHTOM 33/IaHUs BCIIYX;
® IIPEJOCTaBJICHHUE 33JaHNUS C HCIIOIb30BAHUEM CYPONEPEBOIA.

CTyneHTaM ¢ MHBAJIMIHOCTBIO YBEJIMYMBACTCS BPEMs Ha MOJrOTOBKY OTBETOB HA KOHTPOJIb-
HBIE BONPOCH. JIJIsl TAKMX CTYAEHTOB MPEIyCMaTPUBACTCS JOCTYIHAs (opMa MpeaoCcTaBIeHHs OT-
BETOB Ha 3a/IaHUs, & IMEHHO:

MUCbMEHHO Ha Oymare;
HabOp OTBETOB HAa KOMIIBIOTEPE;
Ha0Op OTBETOB C UCIOIB30BaHUEM YCIYT ACCUCTEHTA;
® IIpe/CTaBJIEHHE OTBETOB YCTHO.
[Ipouienypa onieHMBaHUsI pe3yIbTaTOB OOYUEHHUS WHBAIMJIOB MO TUCHUILIIMHE MPEAyCMaTpHU-
BaeT MpeocTaBiieHue nHpopManuu B GopMax, aJanTHPOBAHHBIX K OFPAaHHUYEHHSIM UX 370POBbS U
BOCHPUATHS UH(OPMALIUU:

Jl1st I ¢ HApYLIEeHUsIMU 3PEeHM
— B (opMe IIIEKTPOHHOTO JOKYMEHTA;
— B TICYaTHOHN opMe yBEeTHUUECHHBIM MPH(TOM.
Jist 1 ¢ HApYIIEeHUsIMH CJIyXa:
— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,
— B IeYaTHo# dopme.
J1st i1 ¢ HApYLIEHUsSIMU OTIOPHO-IBUTaTeJILHOIO anmapara:
— B (hopMe AIIEKTPOHHOTO JIOKYMEHTA,
— B TeYaTHOU (hopme.
[Ipu HEoOXOAMMOCTH JJIsi 00YJAIONTUXCSl ¢ MHBATUIHOCTHIO TPOIIEIypa OIICHUBAHUS PE3YJIHTATOB
00y4YCHHS MOXKET MTPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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puioxkenue 1
MUHUCTEPCTBO OBPA30BAHUS U HAYKU P®

DenepajibHOE TOCYIAPCTBEHHOE OKOIKEeTHOE 00pa30BaTe/ibHOE YYpe:KIeHue BbICIIEro
oOpa3oBaHus

«TOMCKHWM TOCYIAPCTBEHHBII YHUBEPCUTET CUCTEM
VIIPABJIEHHWA 1 PAJIMOSJIEKTPOHUKI

(TYCYP)
YTBEPXIAIO
[TpopekTop mo yueGHO# padboTe
I1. E. Tposin
«_» 20 r

®OHJT OLIEHOYHBIX CPEJCTB 1O YUYEBHOU JUCLIATIIMHE
MeTpo.]IOFI/Iﬂ B OITUIECCKUX TEICKOMMYHUKAIIUOHHBIX CHCTEMAX

VYpoBeHs 00pa3oBaHus: BbiclIee 00pa3oBaHue - 0aKajgaBpuaT

Hanpasnenue noaroroBku (cneruanbHocTs): 11.03.02 UHpokoMMyHHMKAIIMOHHbIE TEXHOJIOTHH U
CHCTEMBbI CBSI3H

Hanpasnennocts (mpoduis): OnTHYecKue CUCTEMbI U C€TH CBS3HU

®opma oOyueHus: 3a04Has

@axynpsreT: 3uB®, 3204HbIi 1 BeyepHUl (PaKyJIbTeT
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1.BBenenue
®onn oneHoYHBIX cpeAcTB (POC) ABIsSETCS MPUITOKEHUEM K pabodei mporpaMme JUCIU-

TIJITMHBI «MeTpOJIOFI/ISI B ONTHYCCKUX TCICKOMMYHUKAIUOHHBIX CUCTECMAX» U NPCACTABIIACT coboit
COBOKYITHOCTE KOHTPOJIbHO-U3MCPUTCIIBHBIX MaTC€pUuaioB (TI/IHOBBIC 3aJa4uu (Sa,I[aHI/IH), KOHTPOJIb-
HBIC pa6OTLI, TCCTHI U l[p) U MCTOJA0B UX HCIIOJIB30BaHUSA, NPCIHASHAUYCHHBIX NJIA U3MCPCHUA YPOB-
H JOCTHXKECHUA CTYACHTOM YCTAaHOBJICHHBIX PC3YJILTATOB O6y‘IeHI/IH.

Y MPOMEKYTOYHOM aTTECTallMH CTYICHTOB.
[lepeueHp 3aKpemnyIeHHBIX 33 AUCIUILIMHON KOMIIETeHIIUN TpUBeIeH B Tabnuie 1
Tadoauna 1 — IepeyeHnb 3aKpenJieHHbIX 32 JUCHUNJIMHON KOMIETeH M

®OC no AUCHUIUIMHE HCIIOJIB3YCTCA MPHU MPOBCACHUN TCKYLICTO KOHTPOJIA YCIICBAECMOCTH

Kon DopMyJIMPOBKA KOMIIe- Jransl popMUpPOBaAHUS KOMIIETEHIIUN
TeHIIHH
OIIK-6 CIOCOOHOCTh  TMPOBOAWUTH HHCTPYMECH- JloJzKeH 3HATH
TalbHBIC W3MEPCHUS, HCIOJb3yeMble B | METOABI U CIOCOOBI MPOBEACHUS BCEX BHIOB HHCTPYMCH-
007acTH MHPOKOMMYHHUKAIIMOHHBIX TEX- | TAJbHBIX H3MEPEHUI DJICKTPOHHBIX M ONTHYCCKHUX Mapa-
HOJIOTHI U CHCTEM CBSI3H METPOB 00OPYJIOBAaHUS U CKBO3HBIX KAHAJOB, HCIIOJIb3Ye-
MBIX B 00JacTH MH()O KOMMYHHKAIIMOHHBIX TEXHOJIOTHUH U
CHCTEM CBSI3H
Homnxen ymern
[TpoBOANTH HHCTPYMEHTAIBHBIC U3MEPEHHUSI, UCTIONb3yEMbIE
B 00JaCTH ONTHUYECKUX HH(POKOMMYHHKAIMOHHBIX TEXHO-
JIOTUH U CHCTEM CBSI3H
Josxen BiIageTh
OCHOBHBIMH METOJIaMH, CIIOCOOAMU U TPUEMaMHU HHCTPY-
MEHTAJbHBIX U3MEPEHHI, UCTIONB3YEMbIX B 001acT HH(DO-
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI U CUCTEM CBS3U
I1K-18 CIOCOOHOCTh OPraHU30BBIBATH U MPOBO- JonxeH 3HaTh

AUTH OKCNICPHUMCHTAJIbHBIC UCIIBITAHUA C
OCJIBbKO OLCHKH COOTBETCTBUSA Tpe60Ba—
HUSM TCXHUYCCKUX PCTIIAMCHTOB, MCIK-
AYHAPOAHBIX W HAIIlMOHAJIbHBIX CTaHJAAp-
TOB U UHBIX HOPMATHUBHBIX JTOKYMCHTOB

IIpuHIMIBI METPOJOrHYecKoro obecrneueHus ONTHYECKUX
CETeH;
MeTomp! U cIIOCOOBI AKCIEPUMEHTAIEHON TIPOBEPKH TEXHU-
YECKOTO COCTOSHHSI U Pecypca ONTHIECKOTO 000pyIOBaHUS
C IIETHIO OIICHKH COOTBETCTBHUS TPEOOBAHHUAM TEXHHUYCCKUX
PETIaMEeHTOB, MEXIYHAPOTHBIX W HAIMOHANBHBIX CTaHAAp-
TOB M MHBIX HOPMATUBHBIX JJOKYMCHTOB.
Jomnxen ymern

OpraHru30BbIBaTh W MPOBOAUTH OKCIICPUMEHTAJILHBIC HCIIbI-
TaHUS C TENbIO OIIEHKH COOTBETCTBUS TPEOOBAHHUSM TEXHH-
YECKHUX peI‘J’IaMeHTOB;

Jlosxen BiIageTh
HaBpikaMu 3KCTIEpHIMEHTANBHBIX UCTIBITAHAN C HENBI0 TPO-
BEePKH TEXHHYECKOTO COCTOSHHS WM Pecypca ONTHYECKOTO
000pyIOBaHUS M COOTBETCTBHUS TPEOOBAHUAM TEXHIUYCCKUX
pETIaMeHTOB.

BeJIEHbI B Ta0IUIIE 2.
Tabmmia 2 — O61mHe XapakKTEPUCTHKY TOKa3aTeIe u KpUTEPUEB OIICHUBAHUS KOMIIETSHITHH 110 dTaram

O6H.[He XapaKTCpHUCTHUKHU MoKazarejie u KPpHUTCPUCB OLICHUBAHUA KOMHeTCHHHﬁ Ha BCEX JTanax IMpu-

TToka3zaTtenu u
KpUTEPUH

3Hare

Ymetn Bnaners

OTnu4HO (BBHICOKHIA
YPOBEHB)

SIMH B TIpeJIeiaX u3ydae-
MOIi 007aCTH ¢ TOHUMa-
HUEM TPaHUIl TPUMEHHU-
MOCTHU

Oo6nanaer paktruueckumu  O0jamaeT Uana3oHOM
Y TEOPETUYCCKUMU 3HAHK- TPAKTHUYSCKUX YMEHUH, Tpe-

Kontpommpyet pabory,
IIPOBOJIUT OLIEHKY, CO-
BEPUICHCTBYET AEUCTBUS
paboThl

OyeMbIX U pa3BUTHS TBOP-
YECKUX pelIeHuni, abcTparu-
poBaHus podieM
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2.1. KomnereHnuus

OIIK-6: cnocoOHOCTh MPOBOJUTH MHCTPYMEHTAJIbHbIE U3MEPEHHUS, UCIIOJIb3yeMble B 00J1acTU MH-

2. Peaqu3anus KOMIETEH U

OIIK-6

(hOKOMMYHUKAITMOHHBIX TEXHOJIOTUI U CUCTEM CBSI3U

Xoporo (0azoBeiii  3HaeT (hakThl, MpUHIUTEL, | O0NagaeT AMaa30HOM BepeT 0TBEeTCTBEHHOCTH

YPOBCHB) MPOIIECCHI, OOIIME TIOHs-  NPAKTHUYCCKUX YMEHUH, Tpe- 3a 3aBEpIICHUE 33]1ad B
THUS B IIpeJieNiax u3ydae-  OyeMbIX JJIsl pellieHHs ONpe- | HCCIIeOBAaHHH, TPHCIIO-
MoOit obactu TIeJICHHBIX TIpo0JieM B 001a- | cabIrMBaeT CBOE TOBE/Ie-

CTH HCCIICIOBAHMS HUE K 00CTOSTEIILCTBAM B
pEIIeHUH mpodIeM

YnosnerBoputensHo | OO6mamaet 6a3oBeIME 00- | O0magaeT oCHOBHBIME yMe- | PabGoTaeT mpu mpsimom

(TIOpOTroBBIii ypo- MU 3HAHUSAMU HUSMU, TPEOYEMBIMHU IS HaOIIONCHUT

BCHB) BBITIOJTHCHUS TIPOCTHIX 3a]1a4

Jlnst popMUpOBaHUS KOMIIETCHITUM HEOOXOIUMO OCYIIECTBUTD PsiJl ATAIIOB

OTansl (l)OpMI/IpOBaHI/IH KOMIICTCHIIMU, IMPHUMCHACMBIC IJIA 3TOI'O BHUIAbL 3aHATHH U HCIIOJIb3YCMbIC

CpeJIICTBA OLICHUBAHUS MIPEICTABJICHEI B TA0IHIIC 3.
Ta6auna 3-Itanbl GopMHUPOBAHNS KOMIETEHIIMU H HCIOJIb3yeMble CPeCcTBA OLleHMBAHUS

PEHUN BJEKTPOHHBIX U
ONTHYECKUX I1apaMeTpOB
000pyIOBaHUS U CKBO3-
HBIX KaHaJOB, HCIOJb3Y-
eMBIX B o0Omactu wH(}O

ONTUYECKUX HH()OKOMMY-
HUKAIIMOHHBIX  TEXHOJO-
T'MU U CUCTEM CBSI3U

Cocras 3HaTh YmMmeTh Bnanerts
Conmepxanne 231a- | Mertonsl u criocoOs! ipo- | [IpoBomute  wHCTpyMeH- | OCHOBHBIME —~ METOJIaMH,
OB BC€ACHHA BCCX BHJOB WH- | TAJIbHBIC H3MEPCHHA, HC- criocobamMu  H npueMamMu

CTPYMCHTAJIbHBIX  HU3MC- | IIOJIb3YCEMbBIC B obmnactu HWHCTPYMCHTAJIbHBIX n3-

MEpPEHUH, HUCHOJb3YEMbIX
B obOmact wuHPOKOMMY-
HUKAaIIlMOHHBbIX TEXHOJIO-
THI U CUCTEM CBA3U

CamocrositensHas pabota
CTYJICHTOB

KOMMYHHUKAIIMOHHBIX
TEXHOJIOTU M CHUCTEM
CBSI3H

Buner 3anstuit Jlexumy; JlaGopaTopHble pabOTHI; JlaboparopHblie paboThI;
[Ipaktnueckne 3anstus | [Ipaktnyeckwe — 3aHATHSA
(cemuHapBHI) (cemuHapBHI) CamocTosiTenbHas padora

CTYJICHTOB

Hcnonb3yemblie
CpelICTBa OLICHU-
BaHUS

BeicTymuienne Ha ce-
MHUHApE;
DKk3aMeH

Odopmnenune otueTHO-
CTM M 3ammra jabopa-
TOPHBIX padoT;

3ammTa J1abopaTOPHBIX
pabor;
DK3amMeH

(DOpMYJ'II/IpOBKa MoKa3aTejeil u KPUTCPUCB OLICHUBAHUA JTaHHOM KOMIIETEHIIUU NIpHUBCICHA B

Tabimue 4.

Ta6aunna 4 — Iloka3aTe/u 1 KpUTEPUH OLIECHUBAHUSA KOMIIETEHIIMH HA ITANAaX

IToxa3zaTenu u

KpUTEpPUHU

3HaTL

Ymern

Baagern
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O1au4HO (BBI-
COKHUIi YPOBeHb)

3HaeT METOJAMKH, METOIbl H
crocoObl  MPOBEACHUS  BCEX
BHUJIOB MHCTPYMEHTAIbHBIX
U3MEPEHUIl AIIEKTPOHHBIX U
ONTHYECKUX TapamMeTpoB 000-
pYAOBaHUS M CKBO3HBIX KaHa-
JIOB, MCIIOJIb3yEMBIX B 00IacTH
nH()OKOMMYHHKA LUOHHBIX
CHCTEM CBSI3H

YMeet rpaMOTHO U caMo-
CTOSATEIHLHO POBOIUTH
HHCTPYMEHTAIIb HbIE H3MeE-
peHHs, HCTIONB3yEeMEbIC B
00J1aCTH ONITUYECKUX HH-
(hOKOM MYHHUKAITOHHBIX
TEXHOJIOTHI 1 CUCTEM CBSI-
31

CB0OOIHO BIIa/IEET OCHOB-
HBIMH METOJaMH, CIIOCO-
OaMu W TpueMamMu WH-
CTPYMCHTAJbHBIX H3Mepe-
HUH, UCIOJB3yEeMBIX B 00-
JacTd WH(POKOM MYHHKa-
LMOHHBIX TEXHOJOTHH |
CHCTEM CBSI3H

Xopouo (6a3o-
Bblil yPOBEHBb)

3HaeT NPUHLHUIBI METPOJIOTH-
YEeCKOro OO0ECIIEUYeHHsI M CIIO-
COObl MHCTPYMEHTAIIbHBIX W3-
MepeHUil, HCIOJIb3YeMbIX B
obmact ontudyeckux HHGPO-
KOMMYHHUKAIIMOHHBIX ~ TEXHO-
JIOTUH U CUCTEM CBSI3U

YMeeT rpaMOTHO MPOBO-
IUTH HHCTPYMEHTAJb HBIC
W3MEPEHUs, HCIIOIb3yEeMBbIC
B 00JIaCTH ONTHYECKUX
CHUCTEM CBSI3U

Bnaneer HaBbIKaMu UH-
CTPYMEHTAIIbHBIX H3Mepe-
HUH, UCTIONB3YeMBIX B 00-
JIACTH ONTHYECKUX HH(DO-
KOMMYHUKAIIMOHHBIX TEX-
HOJIOTUI U CUCTEM CBS3H

Ynosiaersopu-
TeJbHO (Topo-
rOBBbIH Ypo-
BeHb)

3HaeT OCHOBHEIC TMPUHIUTIIBI
METPOJOTHYCCKOI0O obecrmeue-
HHS ONTHYSCKUX CeTEH

YMeer IpoBOAUTH UH-
CTPYMEHTAJIbHbIE U3MEpE-
HUSI B 00JIACTH ONTHYECKUX
CHCTEM CBSI3H

Bnageer ocHOBHBIMU NIpHU-
€MaMH METPOJIOTHYECKOTO
obecrieyeHuns armaparypsl
ONITHYECKUX TEIEKOMMY-
HUKaLMH

2.2. Komnerennus IIK-18

IMK-18 : cmocoGHOCTh OPraHM30BBIBATH M MPOBOJUTH AKCIIEPUMEHTAIBHBIC HCIIBITAHUS C IIEIBI0
OLIEHKH COOTBETCTBHS TPEOOBaHMSAM TEXHMUYECKHX PErjJaMEeHTOB, MEXIYHApOJHBIX M HAI[MOHAIIb-
HBIX CTaHJIapTOB Y MHBIX HOPMAaTHUBHBIX JOKYMEHTOB

Jl1st popMUpOBaHUS KOMIIETEHITUN HEOOXOIMMO OCYIIECTBUTD PsiJl ATAIIOB

Oranel GOPMUPOBAHUS KOMIETEHIIUU, PUMEHSIEMbIE ISl TOTO BUIBI 3aHSATUN U HCIOIb3yeMbIE
CpeJlICTBa OIIEHUBAHUS MIPEICTABIICHBI B TAOJIHIIE D.

Taﬁmma 5-9Tanbl (l)OpMI/IpOBaHI/[ﬂ KOMIICTCHIIUN U UCIIOJIB3YEMbIEC CPEACTBA OICHUBAHUA

CocraB 3HaTHL YMmeTh Bnanets
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Conepxanue
DTaIloB

[MpuHIUIEI ~ MeTpoIOTHYe-
CKOro 0O€ecIeueHus: OITHYE-
CKHUX CeTCii;

MeTonsl U CIIOCOOBI DKCIIE-
PUMEHTAJIBLHOM  IPOBEPKU
TEXHUYECKOTO COCTOSHHUS U
pecypca ONTHYECKOTO 000-
PYJIOBaHHS C TEIBIO OI[CHKH
COOTBETCTBHS TpPEeOOBaAHUSIM
TEXHUYECKUX PETJIaMEHTOB,
MEXJIYHAPOJHBIX W HAaIHO-
HaJbHBIX  CTaHOAPTOB M
WHBIX HOPMATHBHBIX JIOKY-
MEHTOB.

Opranu3oBbIBaTh U TIPO-
BOJIUTH 3KCIICPUMEHTAIb-
HBIC UCTBITAHUS C ICIBIO
OLICHKHU COOTBETCTBUS
TpeOOBaHUAM  TEXHHYC-
CKHUX PETJIAMECHTOB;

HaBpikamMu skcrepumMeH-
TAbHBIX HCIBITAaHUH C
LEJNbI0 TPOBEPKH TEXHU-
YECKOr0 COCTOSIHUS U pe-
cypca ONTHYECKOTo 000-
pyIOBaHHS W COOTBET-
CTBHA TPeOOBaHUSIM TeX-
HUYECKUX PEriIaMEeHTOB.

Bunw! 3anstuit

Jlexuy;
[IpaxTrueckue 3aHsaTHS (Ce-
MUHAapBbI)

JlaboparopHbie paboTHI,
[IpakTHueckue  3aHATHUS
(ceMuHapbl)
CamocrosTenpHas padoTa
CTY/ICHTOB

JlaGopaTtopHbie paboOTHI;

CamocTosTenbHas pabora
CTYJICHTOB

Hcnons3yemsie
cpeAcTBa  oOle-
HHUBaHUA

BricTynieHne Ha ceMuHape;
DK3amMeH

Odopmienne oT4eTHOCTH
U 3ammura JabopaTOPHBIX
pabor;

3aIUTa
pabor;
DK3aMeH

m1abopPaTOPHBIX

DopMyJIMPOBKA MMOKA3ATENECH U KPUTEPUEB OLICHUBAHUA IAHHOW KOMIIETEHIIMU IIPUBECHA B

Tabymue 6.
Tabauna 6 — Iloka3arejn 1 KPUTEPHH OLIEHUBAHUSI KOMIIETEHIIHHU
Tloxa3zaTesu u
3HATDb YmMmernb Baagernb
KPHUTEpHHU
3Haer MCTOAbI, MCTOOHUKHU U CIIO- VYmeer I'paMOTHO IIPOBO- Hasrikamu OKCIICPUMCH-
CO6LI 3KCH€pI/IMCHT&J’IBHOI>i npo- JOUTH OKCIICPUMCHTAJIb- TaJILHBIX UCIIBITAHUN C
BCPKU TCXHUYCCKOI'O0 COCTOSIHUA U HBIC UCIIBITAHUA OIITHYC- LEJIbIO MPOBEPKU TEXHUYC-
Oramuno pecypca ONTHYECKOTO 000pyHoBa- CIcorov 000pymoBaHUS W | CKOTO COCTOSIHHS U pecyp-
(BBICOKHi HUSA C LEIBIO OLICHKUA COOTBETCTBUS | JIMHEHHOIO TpakTa c | ca OHTI/I‘IeCIfOFO obopynoBa
ypOBeHb) Tpe6OBaHI/I$[M TCXHHUYCCKUX perna- ICJIIBKO OLICHKHU COOTBECT- HUSA U JIUHCHUHOT'O TpaKTa
MCHTOB, MexcﬂyHapo;[me U Halu- CTBUA Tpe6OBaHI/I$[M TCX- Ha COOTBECTCTBUA Tpe6OBa-
OHAJIbHBIX CTaHL[apTOB N HWHBbBIX HHUYCC KUX peFHaMeHTOB; HUAM TCXHHUYCCKUX perna-
HOpMaTI/IBHI)IX L[OKyMeHTOB. MCHTOB.
3Haer MNPUHIHUIIBI METPOJIOTNYC- Ymeer T'paMOTHO IPOBO- Bna/:[eeT HaBbIKaMH UH-
CKOT' o O6GCH€‘IGHI/I$I 158 CHOCO6BI JAUTb UHCTPYMCHTAJIb CTPYMCHTAJIbHBIX U3MEpPC-
Xopouo (6a- HHCTPYMEHTAIbHBIX U3MEPEHUIA, HbI€ U3MEPEHUS, UCTIONb- | HUM, UCIONb3y€E MBIX B
30BbIN ypO- HCIOJIb3YEMbIX B O6J'IaCTI/I OIITHU4YEC- 3yCEMBbIC B 06J'IaCTI/I OIITHU- 06J'IaCTI/I OIITUYEC KUX UH-
BeHL) CKUX I/IH(I)OKOMMYHI/IKaLlI/IOHHLIX YECKHUX CHCTEM CBA3U (I)OKOMMyHI/IKaL[I/IOH HBIX
TEXHOJIOTUHA U CUCTEM CBS3H TEXHOJIOTUN U CUCTEM CBSI-
31
BOCHpOI/BBOIlI/IT OCHOBHbIC IPHUH- YMGGT IpoOBOAUTH UH- BnaneeT OCHOBHBIMHU IIPpH-
Ynoserso- MBI METPOJIOTHIECKOT0 0becrie- CTpYMEHTAaJbHbIC U3ME- €MaMu METPOJIOTUYECKOrO
pHTem’Hou YEHMSI ONITUYECKUX CETEeH peHns B 0051acTH ONTH- o0ecriedeHns anmaparypsl
(HOPOFOB])IH YCCKUX CHUCTEM CBiA3U OIITUYCCKHUX TeJ'IeKOMMy-
YPOBeHb) HUKaIAI

3. Tembl NpaKTHYECKHUX 3aHATHII (CEMHUHAPOB)
1.ITpuGops! 11t U3MEPEHUS TapaMETPOB ONTHUECKUX KaOeseil M TEXHOIOTHS U3MEPECHUSI
apaMeTpoB. METPOJIOTMYECKUE XAPAKTEPUCTUKHU.
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2.Peduekrometp. Pehnexromerpudeckie u3mMepeHus Ha ONTHIECKUX Ka0emssx. OCHOBBI
TEXHUKUA U3MEPEHHUI.

3."3mepsieMble mapamMeTphl U3JIy4€HUs, IPOXOISAILIEro Yyepe3 IMHEHHbIN TpakT. [Ipubopsl
IUIS U3MEpPEHUs TapaMeTpOB U3ITyYEHUs, POXOASIIETO Yepe3 JIMHEHHBIN TpakT. MeTposoruieckue
XapaKTePUCTHKH.

4.ABTOMaTU3UPOBAHHBIE CUCTEMbl MOHUTOPUHIA ONITUYECKUX TEJICKOMMYHUKALIMOHHBIX Ce-
TEM.

Tembl pedrepaToB 1UIsi 00CYKIEHHS HA MPAKTHYECKHX 3aHATHSAX ( CEMHHAPAX)

1. T'eHepaTopbl ONTHYECKUX CHUTHAJIOB, UX TEXHUYECKUE U METPOJIIOTHIECKHE XaPAKTEPUCTUKH.
2. Ontuyeckue BaTTMeTpbl. OCHOBHBIE TEXHUYECKHUE U METPOJIOTHYECKUE XaPaKTEPUCTUKH.
3. Ontuueckue tectepbl. OCHOBHBIE TEXHUYECKUE U METPOJIOTUYECKUE XapaKTepUCTUKU. OCHOB-
HbIe 00JIaCTH IPUMEHEHUSI.
4. MeTtosbl U3MEPEHHUs AUaMETPa MOIOBOTO TOJISI ONITHYECKUX BOJIOKOH
5.M3mepenue 1aMHBI BOJIHBI OTCEUYKH OJHOMO/IOBBIX BOJIOKOH
6. MeTobl U CXeMBbl U3MEPEHHSI TUCTIEPCHU ONITUYECKUX BOJIOKOH.
7. AHanu3aTophl ONTHYECKOTrO CHEKTpa Ha OCHOBE NuppakuuMOHHON pemeTkd JudpakuuoHHas
peleTKa aHaIM3aTopa ONTUYECKOTO CreKTpa KOHCTpyKIMM aHaM3aTOPOB ONMTUYECKOTO CIIEKTpa
HAa OCHOBE AU(PPAKIIMOHHBIX PELIETOK
8. MI3MepeHne CIeKTPAIbHBIX XapaKTEPUCTUK C BBICOKHM pa3pelieHueM
9.PedpnexromeTprl. OCHOBHBIE IPUHIIUIIBI TOCTPOCHHSI. TEXHUUYECKUE XapaKTepucTuku. OCHOBHbBIE
00JIaCTH TPUMEHEHHS.
10. Buasl u MeTOJbI U3MEPEHUH C MOMOIIBIO ONTHYECKUX peduiekToMeTpoB. (M3mepenue 3aryxa-
HUS, OTIPE/ICTICHNE MECTa MIOBPEXKACHUS Kabesst, KOHTPOJIb CTHIKOB U T.I1.)
11. U3mepurenu ko3 duireHToB ommndok. OcodbeHHocTH n3mMepuTeneid KodpUuIueHToB OMUO0K B
CUCTEMaX ONTUYECKOTr0 JIMana3oHa.
12. Cuctembl yIaleHHOTO KOHTPOJISI BOJJOKOHHO-ONTHYECKHUX CETeH CBA3H.

4. Jk3aMeHallHOHHbIE BONPOCHI

Ienun u 3aga4n u3MepeHNi B ONTHYECKUX TeJIeKOMMYHUKALIMOHHBIX cucTeMax. /{luarnocru-
YecKHe Mpoueaypbl.
1. Buael n3mepenuii cucteM nepeadyn: HacTpOEUHbIE, IPUEMO-CAATOYHbIE, KCILTyaTalluOHHbIE
IJTAHOBBIE U OKCILTyaTal[MOHHbIE BHETUIAHOBBIE.
2. Crartuctuyeckasi OlleHKa XapaKTepPUCTUK MOTPEIIHOCTH U3MEPEHUIN
ITapameTpsl, n3MepsieMble B ONTHYECKUX TEJCKOMMYHHKAIMOHHBIX CHCTEMAaX
3. OcHOBHBIE U3MEpsiEMbIE TapaMeTPbl ONITHYECKUX MHOTOMOJIOBBIX M OJJHOMOJIOBBIX BOJIOKOH
4. OcHOBHBIE U3MEpPSEMBIE TAPAMETPBI ONTHUYECKUX U3JIydaTeleu
5. OcHoBHBIE U3MepsieMble TapaMeTpbl (OTONPUEMHBIX YCTPOUCTB
6. OcHOBHBIE U3MEPSIEMBIE TTAPAMETPHI KAHAJIOB U TPAKTOB ONTHYECKUX TEJIEKOMMYHUKAIIMOH-
HBIX CUCTEM.
7. OCcHOBHBIE U3MEPSIEMBIE TAPAMETPBI ONITUYECKUX YCHIIUTENIEH.
OcHoOBHbBIE MeTO/IbI U CPeICTBA M3MePeHMIl MapaMeTPOB annaparypbl CHCTeM NepeJavyu.
8. MeTobl M cpesicTBa M3MEPEHHs a0COMIOTHON ONTHYECKOM MOIIIHOCTH
9. MeTopl U CpeacTBa U3MEPEHUs 3aTyXaHUsl ONTUYECKUX BOJIOKOH
10. Metoas! U3MepeHMsI YUCIIOBOM anepTypsl U IMaMeTpa MOJIOBOTO MSTHA
11. MeTtonsl u cpeicTBa U3MEPEHUS MEKMOJIOBON JUCTIEPCUH
12. Meronb! 1 cpecTBa U3MEPEHUS XPOMATUIECKOW TUCTIEPCUU
13. Meronbl 1 cpencTBa U3MEPEHHMS! TMHBI BOJHBI OTCEYKHU OJIHOMOJIOBBIX BOJIOKOH.
14. IlpuHUIUIIBI TOCTPOEHUSI U OCHOBHBIE TEXHUUECKHUE U METPOJIOTUUECKUE XaPaKTEPUCTUKH
ONTUYECKUX BATTMETPOB U ONTUYECKUX TECTEPOB.
OcHOBHBIC METOBI H CPEACTBA H3MEPEHMI NAPAMETPOB TPAKTOB HU(POBBIX TEJICKOMMYHH-
KALUMOHHBIX CHCTEM
15. Ocobennoctu n3mepurenein KodHPUIMEHTOB OMMOOK B CHCTEMAax ONTHYECKOTO TUara3oHa
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16. V3mepenne kod¢hHUIIMEHTOB OMIHOOK C ITOMOIIBIO MICEBIOCTYyYaHOM MOCIIEI0BATETFHOCTH
17. 3mepeHune 3HepreTUYECKOro MOTeHIMalla JIMHUN CBA3H C MCIOJb30BaHUEM aHAIIN3aTopa
K03 ureHTa ommndoK
18. Jlpetid u npoxxanue das3wl. U3mepenue ¢azoBoro apokanus (pazoBbIM JIETEKTOPOM.
19. ludpakunonnas pemerka Kak onTuaeckuit GpuibTp. KOHCTpYKIINK aHAIN3aTOPOB ONTHYE-
CKOTO CIIEKTpa Ha OCHOBE IU(PPAKIIMOHHBIX PEHIETOK
20. MeTtoabl U3MEpPEHMSI CIIEKTPAJIbHBIX XapaKTEPUCTHK C BBICOKUM PA3PELIEHUEM B BBICOKOCKO-
POCTHBIX HU(GPOBBIX JTUHUSIX CBSA3H
Peguexromerp. PeduiekTomerpuueckue u3MepeHnst HA ONTHYECKUX Kalessix. OCHOBBI Tex-
HUKH U3MepPeHuil.
21.TeopeTnueckre OCHOBBI METOAA 0OPATHOTO PIJIEEBCKOTO PACCESTHHUS.
22. Bunbpl ¥ METOJIBI U3MEPEHUH C TTOMOIIBIO ONTUYECKUX PEPICKTOMETPOB.
23. OcHOBHBIE TPUHLUIIBI IOCTPOCHUS M YCTPOHUCTBO ONTHYECKUX PEPIESKTOMETPOB
24. TexHu4eckue U METPOJIOTHUYECKHUE XapaKTEPUCTUKU ONTUYECKUX PEQIIEKTOMETPOB
ABTOMATH3HMPOBAHHbIE CHCTEMbl MOHUTOPHHIA ONTHYECKUX TeJIEKOMMYHUKALMOHHBIX ceTei
25. OCHOBHBIE PUHIUIIBI TIOCTPOCHUS CUCTEMBI KOHTPOJISI ONTHUYECKUX CETEH CBSA3H.
26.CucreMsbl y1aJ€HHOTO KOHTPOJISI BOJIOKOHHO-ONITUYECKUX CETEH CBS3U.
27. Cxema opraHu3alyy KOHTPOJIS ONTHYECKUX Kabenel Mo NacCUBHBIM M aKTUBHBIM ONTHYE-
CKUM BOJIOKHAM.

4 METOOANYECKUE MATEPUAIDbI

st obecrieuenus mporiecca oOy4eHHUsI U PEIICHUs 3a/a4 OOY4YEeHHS UCIOJIb3YIOTCS CIey-
IOII[ME MaTepHAIIbI:

— METOAUYECKHE MATEPHUAJIbI, ONPEACISIOIINE TPOLEAYPbl OLICHUBAHUS 3HAHWW, YMEHHI,
HAaBBIKOB M (WJTH) OIIBITA JIEATEIFHOCTH, XapaKTEPU3YIOLINX 3Tanbl (OP-MUPOBAHUS KOMIIETECHIIUH,
corjacHo 1. 12 paboueid mporpaMMel.
4.1.0cHOBHAaf JIUTEpPATYypa

1. Mangens A.E. MeTo/pI 1 CpecTBa U3MEPEHUS B BOJOKOHHO-ONTHYECKHUX JIMHUAX CBS3H
[DnexTponHsIit pecypc]: Y. mocodue. - DinekTpoH. TekcroBbie aaH. - Tomck: TYCYP, 2012, — 123
c. — Pexxum nocryna: http://edu.tusur.ru/training/publications/771.

4.2. JlonoiHuTeIbHAS JIUTEPATypa

2. baknanoB U. I'. TecTupoBaHue 1 TMarHOCTUKA CUCTEM CBS3M. HayyHOE M3laHue.- M.: Dko-
Tpenms, 2006. - 268 c. (4 3k3.).

3. Mannens A.E. MeTozsl u cpeficTBa U3MEPEHHUS B BOJIOKOHHO-ONTHUECKUX JIMHUSAX CBSI3U.
VYyebnoe nocodue. Tomck, TYCVYP, 2006 r.-120 c. (22 3Kk3.).

4.3 YueOHO-MeTOAUYECKHE TOCOOUS
4.3.1. Ob6s3aTes1bHBbIE Y4eOHO-METOANYECKHE MTOCOOUs

5. MeTtpoinorus B ONTHUECKUX TEIEKOMMYHUKAIIMOHHBIX CHCTeMax [ DIeKTpOHHBIN pecypc]:
y4e0HO-METOINIECKOE MTOCOOUE TT0 TPAKTHUSCKUM 3aHITHSIM U OPTaHH3AI[MH CAMOCTOSATEIHbHON
paboTsl ctyaenToB crenuanbHocTh 210401 «Pusnka v TEXHUKA ONITHYECKON CBSA3H» / pa3pad. A.
E. Mangens. - Tomck: TYCVYP, 2012.- 28 c. Pexxum nocrymna:
http://edu.tusur.ru/training/publications/1484

6. 3mepenne xapakTeprucTuK (GOTOMPUEMHOTO YCTPOICTBA [ DNeKTpOHHBIN pecypc]: PykoBo-
cTBO K naboparopuoit padore /Ky I'.I"., Mangens A.E.. - Tomck: TYCYP, 2014. - 17 c. Pexxum
noctyma: https://edu.tusur.ru/publications/3731

7. 3ydeHue ontuyeckoro pediaexkromerpa [DIeKTpoHHbIH pecypc]: PykoBoacTBo k mabopa-
topHoit padore / Kym I'.I"., Mannens A.E. - Tomck: TYCVYP, 2014. - 14 c. Pexxum noctyna:
https://edu.tusur.ru/publications/3732

8. O0paboTKa peduIeKTOrpaMM ONITHYECKUX BOJIOKOH [ DJIEKTpOHHBIN pecypc]: PykoBomcTBO K
nabopatopnoii padote / Ky I'.I'., Mannens A.E. - Tomck : TYCVYP, 2014. - 19 c. Pexxum goctyna:

https://edu.tusur.ru/publications/3734
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