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1. Ienu u 3a0auu oceoenus OucyunIUHL

Leabro mnpenojaBaHus TUCHUIUIMHBI SIBJISETCS TOJATOTOBKAa OYyIyIIEro CIEIUATUCTa K
MPAKTUYECKOW JIEATEIBHOCTH B OOJIACTH METPOJIOTHYECKOTO O00eCIeUYeHHs] COBPEMEHHBIX
ONTUYECKUX TEJICKOMMYHUKAIMOHHBIX CHCTeM U J(PQPEKTUBHOIO HCIOJIB30BAHUS OCHOB
CTaHIApPTH3AIMH U CePTU(DUKAITIH.

3agauamMm Kypca SIBISIIOTCSA: W3YyYCHHE COBPEMEHHBIX METOJIOB W CPEJICTB H3MEPEHHS
MapaMeTpoB M XaPaKTEPUCTHK ONTHYECKHUX TEICKOMMYHHKAIMOHHBIX CHCTEM WM CETEeH meperadu
nHpopManuu, crnocodoB 00pabOTKH PE3yJIbTaTOB U3MEPECHHU,

U3YYCHHUE CHUCTEMBI OOECIICUCHHUs €IUHCTBA HW3MEPEHUH, OCHOB CTaHAAPTU3ALUU U
CepTHU(UKAIIMH B ONITUICCKUAX TEICKOMMYHUKAITUOHHBIX CUCTEMAX;

W3YYCHUE CTYIEHTAMHU yCTPOWCTBA M NMPHUHIIUIIOB Pa0OTHl U OCOOCHHOCTEH JKCIUTyaTaIllH
KOHTPOJILHO - U3MEPHUTEIIBHOM anmapaTyphl,

(hopMHPOBaHKE y CTYICHTOB MPAKTHYECKUX HABBIKOB PAOOTHI C H3MEPUTEITHLHBIMU TTPHOOpaMHU
U CUCTEMaMHU Ha UX OCHOBE, MpuMeHsieMbiMu B o6sactu BOCII.

2. Mecmo oucyunnunvt 6 cmpykmype OOII BO.

JlaHHasi TUCHUIUIMHA OTHOCUTHCS K BapuaTWBHON uyactu nukia bl. YpoBeHs u3yueHus mno
TPYJOEMKOCTH AUCHUILINHBI (72 4acos).

BHenpeHne BBICOKMX TEXHOJIOTMM IIPEIIOJIAraeéT OCHOBATEIbHOE 3HAKOMCTBO, KaK C
KJIACCUYECKMMH, TaK U C HOBEHIIMMHM METOJaMU U CPEACTBAMH METPOJIOTHYECKOro oOecredeHus
TEJIEKOMMYHUKALMOHHBIX cucTeM. [Ipu aTom GakanaBp JAHHOIO HANpaBICHUS JTOJKEH MOJIYYUTh
HE TOJBKO 3HAHMSA IO NIPEIMETY, HO M HaBBIKM MX JAJBHEHIIETO IIONOJHEHMS, HAay4YHUThCA
MOJIb30BaThCsl MHPOPMALMOHHBIMUA UCTOYHUKAMH, B TOM YHCJI€ HOPMATUBHOM TOKYMEHTAITUEH.

HucuummHa  «MeTpojoruss B ONTHYECKMX — TEJIEKOMMYHUKALlMOHHBIX  CHCTEMAax»
npenHa3HayeHa A oOydeHuss  CTYJEHTOB  OCHOBAaM  METPOJIOTMM  ONTHYECKHX
TEJIEKOMMYHUKAIIMOHHBIX CHCTEM, paboTe C U3MEPUTENLHBIMU TPUOOpPAMH U CUCTEMaMH, a TaKXKe
O3HAaKOMJICHHUs C UCTOPHEN U NEPCIIEKTUBAMU Pa3BUTHS ITOW HAYKHU.

Jucuummmza «MeTposiorust B ONTHYECKUX TEIEKOMMYHHKALMOHHBIX CHCTEMAX» 3aKJIabIBACT
(GbyHIaMeHT Mocienyromero odydeHuss B Maructparype u acnupantype. OHa maér uenbHOe
MIPEJICTAaBICHUE O BO3MOXHOCTSX COBPEMEHHOW METPOJOTMH, B TOM UHCJIE KBAaHTOBOM
METpPOJIOTHH, JJI pelIeHMs] 3aJa4 TeJIEKOMMYHMKAIMI, BOOpyKaeT OakajaaBpOB HEOOXOAMMBIMU
3HAHUSAMH Ul PEIIEHUS HAyYHO-TEXHUYECKHX 3a1a4.

3. Tpebosanus K pe3yromamam 0c60eHUA OUCUUNTUHDL:
N3yuenne AUCHUIUIMHBI HAMpaBiIeHO Ha (OPMHUPOBAHUE CIEAYIONUX KOMIETEHIIUH B
cootBeTcTBUM ¢ ®I'OC — 3++ a5 JAHHOTO HAMPAaBIEHUS TOTOTOBKHU:
[Ipomnecc n3ydenus: TMCIUILUIMHBI HATTPaBJIeH Ha (OPMUPOBAHUE CICAYIOMUX KOMITETEHITUMN

Kareropus Kox n HaumeHnoBanue Koa n HauMeHOBaHUe HHAUKATOPA 10CTHKEHUS
KOMIIeTeHI U
i

Oos3aTebHbIe NPOodeccHOHAIbHbIE KOMIIETEHIIMH BbINYCKHUKOB M MHIMKATOPbI MX /10CTHXKEHUS
[1K-4 N-1nk-4 3HaeT METOAMKY U CpPECTBA U3MEPEHHUH,
Crnioco0OeH ocynecTBIATh WCTIOJIb3yeMBbIe /ISl KOHTPOJIS KadecTBa pabOThI
MOHHUTOPHUHT COCTOSHUS U 000pyI0BaHUs, TPAKTOB M KaHAJIOB MepeayH,
MPOBEPKY KavyecTBa paboTHI, porpaMMHOE obecrieueHrue 000pyIOBaHHUS,
MIPOBEICHUE U3MEPEHHN U JOKYMEHTAIUIO 110 CUCTEMaM KayecTBa pabOThI
IMArHOCTHKY OLIMOOK M OTKAa30B | MPEANPHUATUIN CBSI3U
TEJIEKOMMYHHUKAIMOHHOT O N-2nk-4 YMeeT aHaIu3upoBaTh pe3ysbTaThl U
000pyIOBaHUs, CETEBBIX yCTaHaBJIMBaTh COOTBETCTBHE APaMETPOB pabOThI




YCTPOMCTB, MPOrPaMMHOTO
obecrniedeHus
MH()OKOMMYHUKAIIHHA

000pynoBaHus AEUCTBYIOLIUM OTPACIEBbIM
HOpMaTHUBaM

N /I-3nk-4 Biameer HaBbIKaMi HHCTPYMEHTAIbHBIX
W3MEpEHUH, HUCIIOJIb3yeMbIX B 00JIaCTH
TEJIEKOMMYHUKAILUN, 1 OLIEHKU UX COOTBETCTBUSA
TEXHHUYECKUM HOpMaM U mapameTpaM 000pyAOBaHUS U
KaHaJIOB Iepe/ladyll YCTaHOBJICHHBIM
SKCIUTyaTallMOHHO-TEXHUYECKUM HOpMaMm, BEJICHUE
JIOKYMEHTAIMH 10 pe3yabTaTaM U3MepeHui

[TK-13 CnocobeH ocymiecTBIsATh
MOHTaX, HACTPOUKY,
PETYIUPOBKY TECTUPOBAHUE
00opyI0BaHUs, OTPAOOTKY
PEXUMOB pabOTHI, KOHTPOIb
MPOEKTHBIX MAPaMETPOB PabOThHI
Y UCTIBITAaHUSI 000PYIOBAHUS
CBSI3U O0ECIIeYCHUE
COOTBETCTBUS TEXHUICCKUX
napamMeTpoB
MH()OKOMMYHUKAIIMOHHBIX
CUCTEM U /UM UX
COCTaBJISIONIHX,
YCTaHOBJICHHBIM
IKCILTYaTaIMOHHO-TEXHUICCKUM
HOpMaM

N-1mk-13 3HaeT AeiicTByIONUE OTPACIEBbIC
HOpPMAaTHUBBI, OTIPEeIIAoNIne TPeOOBAHUS K
napamerpam padoThl 000PYIOBaHMS, KAHAIOB U
TPaKTOB

N-211k-13 3Ha€T METOUKH MTPOBEIICHUS IIPOBEPKH
TEXHUUYECKOTO COCTOSIHUSI 000PYI0BaHMUSI, TPAKTOB U
KaHAJIOB TIepe1auun

NJI-3nk-13 YMeeT BeCTH TEXHUUECKYIO, OIIepaTHBHO-
TEXHUYECKYIO U TEXHOJOTUUECKYIO IOKYMEHTAIIUIO TI0
YCTaHOBJICHHBIM (hOpMaM; OCYIIECTBISATH IPOBEPKY
KauecTBa paboThl 000PYIOBAHUS U CPEJICTB CBSI3H

N /I-4nk-13 BnageeT HaBbIKaM# TeCTUPOBAHUS
000py1I0BaHUs U OTPAOOTKH PEKUMOB PAOOTHI
o0opynoBaHus

N JI-5nk-13 BrnageeT HaBbikamMu BEIOOpA U
UCIIOJIb30BaHUsI COOTBETCTBYIOIIETO TECTOBOTO U
U3MEPUTEIBHOTO 000PYI0BAHMS, HCTIOIB30BaHUS
IPOrpaMMHOT0 0OecTieueHus: 000pyIOBaHUS MPU €T
HACTPOMKe

I1K-15

CrniocobeH k
aJIMUHUCTPUPOBAHHUIO ITpoliecca
OIICHKHU ITPOU3BOANTCIBHOCTHU U
KOHTPOJISI UCTIOJIb30BaHUS U
IMPONU3BOJUTCIIBHOCTU CCTCBBIX
YCTPOICTB, IPOrPaMMHOTO
oOecnieueHns HH(HOPMALIMOHHO-
KOMMYHHUKAI[MOHHOW CHCTEMBI

N-1nk-15 3HaeT apXUTEKTYpY, 0OLIUE MPUHIINAIIBI
(YHKIIMOHMPOBAHUS CETEBBIX YCTPOUCTB U
IpOrpaMMHOTr0 0OecrieuyeH sl aAMUHUCTPUPYEMOit
MH(}OPMALIMOHHO-KOMMYHHUKAIIMOHHOM CHCTEMBI,
IIPOTOKOJIBI BCEX MOJIENH B3aUMOJEHCTBUS OTKPBITHIX
CUCTEM

NJI-2nk-15 3HaeT METPUKH MTPOU3BOAUTEIILHOCTH
aIMUHUCTpUpPYEMOii ceT, monens ISO ans
yTipaBiieHUs ceTeBbIM Tpapukom, Mojenu IEEE
N-3mk-15 YMeeT monb30BaTbcsi HOPMAaTHBHO-
TEXHUYECKOH TOKyMeHTaluei B o01actu
MH()OKOMMYHUKAIIMOHHBIX TEXHOJIOTU, UCTIOIB30BaTh
COBPEMEHHBIE METObI KOHTPOJIS
MIPOU3BOIUTENBHOCTH HH(POKOMMYHHUKAIIMOHHBIX
CUCTEM

N/-4nk-15 YMeet paboTaTh ¢ KOHTPOIBHO-
MU3MEPUTENBHBIMU aNIIapaTHBIMU U IPOTPaMMHBIMU
oOecnieueHrneM; KOH(UTYPHUPOBaTh ONepalliOHHbIE
CHCTEMBI CETEBbIX YCTPOICTB HH(OPMAIIMOHHO-
KOMMYHHKAIIMOHHON CHUCTEMBI

N /I-5nk-15 Bnageer meTonamu onieHku TpeOyemoit
IIPOU3BOIUTEIIBHOCTH CETEBBIX YCTPOUCTB U
MPOrpaMMHOTO 0OecrieueHus! aIMUHICTPUPYEMOH
CEeTH




N /I-6rik-15 BageeT HaBbIKaMu yCTaHOBKH KaOEIIbHBIX
Y CETEBBIX AHATM3aTOPOB JIJIsi KOHTPOJIS M3MEHEHUS
HOMHHAJIOB CETEBBIX YCTPONCTB U MIPOTPAMMHOTO
obecrnieveHus aMUHUCTPUPYEMOM CETH B TICJIOM H
OTJIEIILHBIX MMOJCUCTEM HH()OKOMMYHUKAITHOHHOM
CHUCTEMBI

W/I-7rik-15 BnageeT HaBbIKaMH YCTaHOBKH
JIOTIOTHUTEIHHBIX MPOTPAMMHBIX MTPOTYKTOB IS
Tapu(UKAIIUU CETEBBIX PECYPCOB U TTapaMeTPHU3aALIUH
JIOTIOTHUTEIHHBIX MPOTPAMMHBIX MTPOTYKTOB IS
Tapu(UKAIIUU CETEBBIX PECYPCOB

IK-17

Crnioco0eH K IpoBEACHUIO
periJaMeHTHbIX paboT Ha
CETEBBIX YCTPOICTBaX U
MpOrpaMMHOM 00€CTICUeHUH
MH()OKOMMYHUKAIIMOHHOM
CUCTEMBbI

N-1nk-17 3HaeT oO1Me MPUHITUTIBI
(YHKIIMOHUPOBAHMS ANIAPATHBIX, TPOrPAMMHBIX U
IIPOrPaMMHO-AIIAPATHBIX CPEICTB
aIMUHUCTPUPYEMOI CETH

NJI-2nk-17 3HaeT apXUTEKTYpY ammapaTHbIX,
IPOrPaMMHBIX U TPOTPaMMHO-ANNaPATHBIX CPEICTB
AIMUHUCTPUPYEMOM CETH; PA3IIMYHBIX IIPOTOKOJIOB
YPOBHEW MOJENH B3aUMOJIECHCTBUS OTKPBITBIX CUCTEM
N-3mk-17 YMeeT HHCTaUIMPOBaTh ONIEPalliOHHBIC
CUCTEMBI CETEBBIX YCTPOMCTB; OCYILIECTBIISTh
MOHUTOPUHT aIMUHUCTPUPYEMBIX CETEBBIX
YCTPOMCTB, COCTaBJIATh PACHUCAHUE PE3EPBHOTO
KOIMPOBAHUS ONEPALIMOHHBIX CHCTEM CETEBBIX
YCTPOMCTB, pa3dbupaTh U coOUpaTh
aMUHUCTPUPYEMBIE CETEBBIE YCTPOKCTBA

N -4nk-17 YMeeT ucnonb30BaTh COBPEMEHHBIE
CpencTBa KOHTPOJIS IPOU3BOAUTEIIBHOCTH
aIMHUHUCTPUPYEMOU CETH; MOJIB30BATHCSI HOPMATUBHO-
TEXHUUYECKOM TOKyMeHTaluel B o0nacTu
UH(HOKOMMYHUKAIIMOHHBIX TEXHOJIOTUN

W /I-5mk-17 BnageeT HaBbIKaMu MJIaHUPOBAHUS
pacnucaHusl U apXMBUPOBAHUE ITIAPAMETPOB
ONEPALIMOHHBIX CUCTEM CETEBBIX YCTPOUCTB

NJ-6 nk-17 Bnaneer HaBbikamMu nepe3arpys3ku
ONIEPALlMOHHBIX CUCTEM CETEBBIX YCTPOKCTB,
peraaMeHTHOro o0CIyKUBaHUS 000pYIOBaHUS B
COOTBETCTBUU C PEKOMEHIALMSIMU ITPOU3BOAUTENS

4. Cmpykmypa u codepircanue OucCyunIuHbl
4.1. Pacnpedenenue TPy10eMKOCTH B 3.e./dacax
padomul cmyoeHmos no cemecmpam:

no eudam ayoOumopHou u camocmoameabHou

KonnuecTBo yacos
Tpyno B ToMm uncne ®opma
CemecTp | eMKOCTb, AYIUTOPHBIX UTOT.
Cam.
3.e./ . JIab. IIpaxkr. KOHTPOJLS
Bcero Jlexumii pabora
YaChI pab. | 3aHsTHA
8 2[72 48 22 44 - 6 3auer
HUroro: 2[72 48 22 44 - 6 3a4eT




4.2. Pacnpeoenenue 6uoo6 yueoHoi padbomel u ux mpyooemKkoCmu no pazoenam OuCyunaIuHsl.

KoaunuecTBO 4acoB

pas- HaumeHoBaHue pa3ieioB Ay[m;opﬂaﬂ Bueayn.
aeJia Bcero aHOTa padora
J 3 JIP (CP)
1 (OCHOBHBIE METOJIbI U CPEJICTBA U3MEPEHUI 2 8 i 16 2
rapaMeTpoOB anmnaparypbl CUCTEM MEePEAAUH.
OCHOBHBIE METO/IbI M CPEJCTBA U3MEPEHHUS
2. MapaMeTPOB U XapaKTEPUCTUK TPAKTOB U (PPOBBIX 26 8 - 16 2
TE€JICKOMMYHUKALIMOHHBIX CHCTEM.
3. KonTposis BOJIC 20 6 - 12 2
Hroro: 72 22 | - 44 6
4.3. Temamuueckuit nian no 6uOam y4eOHol 0esameabHOCmuU
Jlexnuu
Ne Howmep Y4eOHo-
n/ pasiea Obnem Tema nexkuun HarJIsIIHbIE
I AUCIMIT 4acoB HOCOBHS
JINHBI
OCHOBHBIE METO/IbI M CPEJICTBA U3MEPEHMI apaMeTPOB anmnapaTypbl CHCTEM MepeadH.
Beenenune. lIIpenmer wu  3amaum Kypcea.
Hcropuueckne  cBeeHUsT 1O  Pa3BUTHIO
1 1 0.5 METPOJIOTHH TEJIEKOMMYHHUKAIUOHHBIX CUCTEM.
[Tapamerpsl, wu3MepsieMble B  ONTHYECKUX
TEJIEKOMMYHUKAITMOHHBIX CUCTEMAX.
OCHOBHBIE TIOHATHS U ONPEECICHHS CUCTEMBI
METPOJIOTHYECKOTO KOHTPOJIS B ONTHYECKUX
2 1 05 TEJIEKOMMYHUKAIUAX. Buasl nusmepenuii cucrem Criaitsr
nepeaaun ONTHYECKUX CUTHAIOB. OCcOOeHHOCTH ’
M3MEPEHMS TapaMeTPOB MHOTOMOJOBBIX U
OJTHOMOJIOBBIX BOJIOKOH.
MeTtop1 n3MepeHus: abCONIOTHON ONTUYECKOM
MOIIHOCTUA. OCHOBHBIE TEXHUUECKHE U
3 1 1 METPOJIOTUUECKHE XAPAKTEPUCTUKHU ONITUUECKUX Criaifis:
BAaTTMETPOB U TeCTepoB. TpeboBanHwms,
MpEeAbSIBIsIEMbIE K MCTOUHUKAM U IPUEMHHUKAM
W3JIY9CHHS.
MeTopl U3MEpeHHsI 3aTyXaHUsI ONITHYECKUX
BOJIOKOH: METO]] 00JIaMbIBAaHUS, METO/I
4 1 1 BHOCHUMBIX MOTEPb. ICTOUHUKH MOTPENTHOCTEN
MIPU U3MEPEHUHU MTOTEPD.
MeToap1 U3MEPEHHS YUCTOBBIX arlepTyp
ONTHUYECKUX BOJIOKOH.
5 1 1 MeTonbl U3MEpPEHHUsI CIEKTPAIBHBIX CriaiizeL,
XapakTepUCTUK. TeXHUUEeCKue 1

6




METPOJIOTHUECKHE XapaKTEPUCTUKHU
aHaJIM3aTOPOB Ha OCHOBE MHTEp(depomMeTpa
dabpu-Ilepo. AHaIM3aTOPHI CIIEKTPA HA OCHOBE
JU(PPAKINOHHBIX PEIIETOK.

MeTtoapl n3MepeHus AUCIIEPCUN ONTHYECKUX
BOJIOKOH. MeTObI U3MEPEHMS MEKMOIOBON
JUCIIEPCUU BO BPEMEHHOW U 4YaCTOTHOM
oOnactsax. MeToabl n3MepeHHs] XpOMaTUIECKON
JUCIIEPCUU: METOA CABHra (a3, MeTo

g epeHImaIbHoro cBura as.

Cnaipl,

N3Mepenne nosisipu3aliiOHHON MOI0BOMA
JIUCTIEPCUU, METOJIOM CKAHUPOBAHUSI ITTUHBI
BOJIHBL. I3MepeHue NJTMHBI BOJHBI OTCEYKH
METOIaMH TePeIaBaeMON MOIITHOCTH.

Cnaigpl,

Hroro no paszaeny

yacoB

8

OCHOBHBIE METOJIBI

TCJIICKOMMYHHUKAIIMOHHBIX CUCTCM.

U CPE/ICTBA M3MEPEHHS ITAaPAMETPOB U XapaKTEPUCTHK TPAKTOB I (PPOBBIX

Hpeiid u npoxanue $hazpl. MeToapl u3MEepeHHs Crnaiinpl,
8 2 2 ¢dazoBoro nposxanus. Mzamepenue ¢pa3oBoro MaKEThI
JPO’KaHUs OCIHILIIOTpadom. IporpaMm
Hopwmsbl Ha napameTpsl OIUO0K UPPOBBIX
cucteM nepenayn. Kpurepun oneHKH KauecTBa
nepeaay B BHICOKOCKOPOCTHBIX CUCTEMAX.
9 2 2 nepenauu nHpopmanuu. M3mepurenu Crnaiinpl,
K02 (GUIIMEHTOB OMHUOOK B CHCTEMax
ONITUYECKOTO rana3oHa. MeTopl, OCHOBaHHBIE
Ha aHAJIM3€ XapaKTepUCTUK HU(POBOTo CUTHATIA
W3mepenne 1 aHalIn3 CIEKTPaIbHBIX
10 2 4 XapaKTEPUCTHUK B BBICOKOCKOPOCTHBIX Crnaiinpl,
IU(PPOBBIX JTUHHUSIX CBSI3H.
Hroro no pasneny 8
4acoB
KonTtpons BOJIC
OnTuueckue  peduIeKTOMETPbI,  MPUHIIMIIBI
paboThl, YCTPOUCTBO, TEXHUYECKHE u VyeOHbLC
12 3 4 METPOJIOTHUECKUE XapaKTEePUCTHKU TAKATHL,
Pednekromerprueckne n3MepeHus: mapaMeTpoB HpuGOpH!
ONTUYECKUX CUCTEM Ilepeladd  CUTHAJIOB.
[Torpemnoctu n3mepenuit. (CUT)
Cucrembl YAaJeHHOTO KOHTPOJIS ONTHYECKUX
N N [TmakaTet
13 3 1 KaOemnei. Opranm3anuss ~ W3MEpEeHUH c ’
3aKpBITHEM U 0€3 3aKPbITHS CBS3H. npubopE!
[ToBepka cpeacTB W3MEPEHUH ONTHYECKOTO VeHLe
nuarazoHa. PaGouwe 3TanoHbl, HCHOIb3yeMble
14 3 1 . IJIAKATHI,
IIPU TIOBEPKE CPEJICTB M3MEPEHUN OMTUYECKOTO
nuanaszoHa. O61e XxapakTepUCTHKHI STAJIOHOB. npubopE!
Hroro no pasneny 6
4acoB
HTroro no kypey 22




JlabopaTtopHbie paGoThI

4yacoB

Home
Ne P HaumenoBa Y4eOHo-
pasiena O0bem Tema 1a6opaTopHOro
n/ HHe J1adopa- HarJsHble
AUCIUIL 4yacos 3aHATHA
n TOpHUU nocoous
JIMHBI
Pabouas
Omnpenenenne  noreppb B | JlaGoparopus YCTaHOBKA
1 1 6 COCIUHEHUAX C IIOMOIIBIO «OnTnaecknx o
ONTHYECKOTO TecTepa HU3MEpEHUI COOTBETCTBY
IOIIE TEME.
Pabouas
Wzyuenue merponoruyeckux | JlaGopaTopus yCTaHOBKa
2 1 6 XapaKTepUCTUK ONTHYeCKuX | «ONTUYECKUX 1o
aHaIIM3aTOPOB CIEKTPA. U3MEpEHUI» COOTBETCTBY
IOILEH TEME.
Pabouas
H3mepeHne 4acTOTHBIX
JlaGopaTtopust yCTaHOBKa
napameTpoB kaHasios WDM
3 1 4 «OnTudecKkux o
C TIOMOIIIBIO aHANTN3aTopa o
HU3MEpEHUI COOTBETCTBY
OTITHYECKOTO CIICKTpPa .
IOIIEH TeMe.
Pabouas
N3yuenue [IPUHIIUIIOB
JlaGopaTtopust yCTaHOBKa
paboTel peduiekTomeTpa P5-
4 2 6 «OnTruecKkux no
15 51 OIpEICIICHUE N
HU3MEpEHUI COOTBETCTBY
XapaKTepUCTHUK Kabens .
IONIeH TeMe.
5 2 6
Onpenenenne mokazareneit Pabouas
KayecTBa uugposoii | Jlaboparopust yCTaHOBKa
6 2 4 ONTHYECKOM cuctemsbl | «OnTUYECKHUX no
nepeavan 1o rJas- HU3MEpEHUI COOTBETCTBY
JlrarpaMMam. IolIel TeMe.
Ompenenenne  mapaMeTpoB Pabouas
ONTHYECKUX BOJOKOH 1o | JlaGopaTopus yCTaHOBKa
7 3 6 peduiekTorpaMMam «ONTHYIECKUX 1o
00paTHOTO paccessHUus U3MEpEHUI» COOTBETCTBY
CBETa. FOIIIEH TEME.
MoaenupoBanue 51 Pabouas
OIICHKA OCHOBHBIX | Jlaboparopus YCTaHOBKA
8 3 6 XapakTepUCTUK  HU(PPOBBIX | «ONTHYECKUX 1o
ONTHYECKUX  TPAKTOB B HU3MEpEHU COOTBETCTBY
nporpamme OptiPerformer IOHIeH TeMe.
Hroro no pasneny 44




CamocTrosiTeibHasI paﬁoTa CTyA€HTA

Pazpen Ne Tpynoem
JUCIUIT n/ Tema u Bug CPC KOCThb
JIMHBI n (B yacax)

OcHOBHBIE METOIbI U CPEJICTBA U3MEPEHUI MTaPaMETPOB allllapaTypbl CUCTEM MEpeladH.

Pazgen 1

Beenenue. Ilpenmer u 3amaum kypca. Hcropuueckue
CBEJICHUS o Pa3BUTHIO METPOJIOTHH
TEJIEKOMMYHHUKALMOHHBIX CHUCTEM. [Tapamerpsl,
U3MeEpsEMblE B ONTHYECKHUX TEJIEKOMMYHHUKAIIMOHHBIX
cucremMax. OCOOEHHOCTM  M3MEpEeHMs  I[apaMeTpoB
MHOT'OMOJIOBBIX M OJHOMOJI0BBIX BOJIOKOH. (CUT)

0.2

OcHOBHBIE  TIOHSATHSI W ONPEACICHUS  CHUCTEMBI
METPOJIOTHYECKOTO KOHTPOJIS B ONITUYECKUX
TEICKOMMYHUKAUUsSIX. Buapl  u3MepeHuili  cucreM
nepenayn ontuueckux curnanos. (CUT)

0.2

Meroasl  u3MepeHus abconoTHOM ONTHUYECKOU
MOIIHOCTH. M3MepeHne MaJlOMHTEHCHUBHOTO H3JIy4YEHUs
ycTpoiicTBaMu Ha oOcHOBe (oToamomoB. DakTopsl,
BJIMAIONIME HA TOYHOCTh M3MEPEHUS U IPHUHIUIBI
MOCTPOCHUSI U3MEpHUTENIe  aOCONIOTHOM  MOIITHOCTH
ONTUYECKOr0 u3iayyeHus. OCHOBHBIE TEXHHUYECKHE U
METPOJIOTHYECKHUE XapaKTePUCTUKU ONTUYECKUX
BarT™MeTpoB. (CUT)

0.2

Meroasl M3MepeHHs 3aTyXaHHMs OINTHYECKHX BOJIOKOH:
METOJi O0JIaMBbIBaHUS, METOJl BHOCHMBIX IOTEpb.
HcTouHMKH TOrpemHoCTel NpU HU3MEPEHUH IOTEPb.
CriocoObl 1OCTHXKEHHST PABHOBECHOTO pPACIpeesICHUS
ontuyeckux Mo B BojiokHe. (CUT)

0.2

OcobeHHOCTH  BBOJ@ ONTHYECKOT'O  M3JIyY€HUS B
ONTHYECKOE BOJIOKHO. ATiepTypHbIii yroiy. CorjacoBaHue
YHUCIOBBIX amepTyp. MeToabl HU3MEpeHUs YMCIOBBIX
aneptyp ontuyeckux BojokoH. (CHUT)

0.2

I/ISMCPCHI/IG JJITUHBI BOJIHBI OTCECYKHU METOJaMH
neperaBaeMoil  momHoctu.  M3mepenue — auamerpa
MOJIOBOTO TOJISI METOJAaMH OJMKHETo IMOJIS U METOA0M
nonepeynoro cmemenus. (CUT)

0.5

Buael gucnepcun  ONTHYECKHX  BOJIOKOH.  MeTomsl
U3MEPEHUST MEXMOJOBOM JUCIIEPCUU BO BPEMEHHOU H
YaCTOTHOM o0macTsix. Mertonsl U3MEPEHUS
XpOMAaTHYECKO AUCIEpCUH: METoJ caBura (a3, MeTos
g depeHInaIbHOTO caura  ¢as. N3smepenune
MOJISIPU3ALMOHHOM  MOJOBOM  JAUCIEPCUM  METOAOM
cKaHupoBaHus JUIUHBI BOJHBL. (CUT)

0.5

Hroro no pazaeny

4acoB

2

OCHOBHBIE METOJIbl U CPEJICTBA U3MEPEHHUS MTAPAMETPOB U XapaKTEPUCTHK TPAKTOB U POBHIX




TCIICKOMMYHHUKAIIMOHHBIX CUCTCM.

Hopmbl Ha mapamerpsl ommOOK IM(POBBIX CHUCTEM
nepenaun. Kputepuum OLEHKHM KadecTBa Iiepeiaddl B
BBICOKOCKOPOCTHBIX CHCTEMax Iepenayd HH(pOpMaIum.
3meputenmn kodpduimeHToB OmUOOK B CHUCTEMax
ONTUYECKOTO Juamna3oHa. MeToJpl, OCHOBaHHbBIC Ha
aHaM3e XapakTepucTuk 1udposoro curana. (CUT)

0.5

Hpeiid wu napoxanme a3l M3mepenne dazoBoro
npoxkanus  ocumiutorpagom.  M3mepenue  (azoBoro
npoxxanust pazossiM gerekropoM. (CUT)

0.5

Pazmen 2

10

AHanu3 ontuyeckoro criekrpa. Uarephepomerp Dadbpu-
IIepo. Texnuyeckne U METPOJIOTUUECKUE
XapaKTEpUCTUKH aHAJIN3aTOPOB HA OCHOBE
unTeppepomerpa Pabdpu-Ilepo. AHanmzaTopsl ciekTpa
Ha OCHOBE AU(PaKIMOHHBIX pemeToK. OCHOBHBIE
TEXHUUYECKHE U METPOJIOTUYECKUE XaPAKTEPUCTUKU
CIIEKTPOMETPOB Ha JU(PPAKIUOHHBIX perieTkax. MeTobl
KaJIMOpOBKM MOHOXpOMATOpoB 110 jnuHe BoaHbl. (CHUT)

0.5

11

N3mepenue CIIEKTPATbHBIX XapaKTePUCTHK B
BBICOKOCKOPOCTHBIX I pOBbIX JuHMIX cBsi3u. (CUT)

0.5

Hroro nmo paszaeay
4acoB

KonTpons BOJIC

12

Ontuueckne  pedrekToMeTphl, MNPUHLMIBI  PabOTHI,
YCTPOMCTBO,  TEXHUYECKHE W  METPOJIOTHYSCKUC
XapakTepucTuku  PedrnexTtomerpuueckre  HU3MEpeHUs
MapaMeTpPoB ONTHYCCKUX CHCTEM Iepe/ladll CHTHAJIOB.
[Torpemnoctu usmepenuit. (CUT)

Paznen 3 13

CucreMbl y#aJleHHOTO KOHTPOJI ONTHYECKUX KaOelew.
Opranuzanus U3MEpeHHUd ¢ 3aKpbITHEM U 0e3 3aKphITUs
cszu. (CUT)

0.5

14

IloBepka cpencTB M3MEPEHHH ONTUYECKOro IHara3oHa.
Paboune 3TanoHbl, CHOIb3yeMble IIPU MOBEPKE CPEACTB
U3MepeHuit ONTUYECKOTO JUarna3oHa. Ob6mue
XapakTepucTuku 31anoHoB. (CUT)

0.5

Hroro no pazgeay
4acoB

Hroro no xkypey

5.

6.

Ilpumepnana memamuxa Kypcogwvix npoekmoé (paoom): KypcoBsie paOOThI MO JaHHOMN
JUCLUIIIMHE HE 3aIJTAHUPOBAHBI.

Yueono-memoouueckoe u ungpopmayuonnoe obecneuenue oucyuniuHbl

6.1. Obecneuennocmos oOyuarOUWUXCA yueOHUKAMU, YUEOHBIMU ROCOOUAMU

Ne
n/
n

Yu. nocoousn

Haumenoeanue yueonuxa, | Aemop Too Kon | 9n.

uzoanu | -60 | eepcu
A IK3. | A

Mecmo
pasmeuien
usa .
eepcuu
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Ocnoenasa ntumepamypa

Mertponoruueckoe
O6€CHC‘ICHI/IC U TCXHHUYCCKas
DKCIUTyaTalus
TCJICKOMMYHHUKAIITMOHHBIX
cucteM (KOHCIIEKT JICKIUK),
http://www.studmed.ru/gorlo
v-ni-metrologicheskoe-
obespechenie-i-
tehnicheskaya-ekspluataciya-
telekommunikacionnyh-
sistem_86cda5afl115.html .

H.N.T'opsios

2009

Mertposorusi 1 U3MepeHus B
TEJICKOMMYHUKAIIMOHHBIX
cuctemax (Tom 1, Tom 2).
NPUAC.

Xpowmoii b.11.

2007

MeTtponorus u
JNEKTPOPATUOU3MEPEHUST B
TEJIEKOMMYHHUKAI[HOHHBIX
cucremax. YueOHoe mocodue
mis By3oB / Iloxg oOmieit
penakuueir b. H. Tuxonosa.
3-¢ u3a., mepepad. u JOM.. -
398 cp.

TuxoHoB b.
Xomxaes 1. A.

H.,

2017

PeduexTomerpus
ONTUYECKUX BOJOKOH. M.:
JIECAPapr.

JIuctBuH AB.,

JIuctBuH B.H.

2005

Jlononnumensnas
Jumepamypa

MeTtonanl " CpeJlicTBa
W3MEpPEHHUs B  BOJIOKOHHO-
OIITUYCCKUX JIMHUAX CBA3HU. —
Tomck: TYCVYP.

A.E.Maunens..

2006

W3MepeHuss B BOJIOKOHHO-
OTITUYECKUX crcTemMax
nepenaun: yueO. mocobue
IUIs BY30B K. JI. TpaHcm./ B.
E. Mutpoxun. - M.: TOVY
YMIT KAT.

B.E. Mutpoxun

2007

N3mepenus I1apaMeTpoB
BOJIOKOHHO-ONTHYECKUX
tpaktoB. Cakt-IlerepOypr,
W3n. C-1I6. TYT wum.
M.A.bonu-bpyesuua.

M.C.bbutuHa u ap.

2007

MeTtonanl 171 CpeJicTBa
U3MEPEHUIN B
TEJIEKOMMYHUKAITHOHHBIX
CHCTEMaX,
http://Isits.psuti.ru/materials.
html.

A.B. bypauH.

2010

Memoouueckue ykazanus u
Mamepuansl  no  GUOAM
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http://www.studmed.ru/gorlov-ni-metrologicheskoe-obespechenie-i-tehnicheskaya-ekspluataciya-telekommunikacionnyh-sistem_86cda5af115.html
http://www.studmed.ru/gorlov-ni-metrologicheskoe-obespechenie-i-tehnicheskaya-ekspluataciya-telekommunikacionnyh-sistem_86cda5af115.html
http://www.studmed.ru/gorlov-ni-metrologicheskoe-obespechenie-i-tehnicheskaya-ekspluataciya-telekommunikacionnyh-sistem_86cda5af115.html
http://www.studmed.ru/gorlov-ni-metrologicheskoe-obespechenie-i-tehnicheskaya-ekspluataciya-telekommunikacionnyh-sistem_86cda5af115.html
http://www.studmed.ru/gorlov-ni-metrologicheskoe-obespechenie-i-tehnicheskaya-ekspluataciya-telekommunikacionnyh-sistem_86cda5af115.html
http://www.studmed.ru/gorlov-ni-metrologicheskoe-obespechenie-i-tehnicheskaya-ekspluataciya-telekommunikacionnyh-sistem_86cda5af115.html
http://www.techbook.ru/book_list.php?str_author=Хромой%20Б.П.
http://www.techbook.ru/book_list.php?str_author=Тихонов%20Б.%20Н.
http://www.techbook.ru/book_list.php?str_author=Ходжаев%20И.%20А.
http://lsits.psuti.ru/materials.html
http://lsits.psuti.ru/materials.html

3AHAMULL

1 | OptiPerfomers Projekts | http:www//Optiwave. | 2017 1
Manual com

Metoauueckue ykazaHus K | beuiuHa M.C., | 2007 1
2 | naboparopabiM paboram 1o | ['marones C.D.
mucuuruae "Metpoiiorust B
ONTUYECKUX
TEJIEKOMMYHUKAIITMOHHBIX
cucremax" ISl CTYJEHTOB
BY30B, OOyd4ammuxcs IO

CIEIMAIbHOCTHU 240401
"®usuka " TEXHUKA
ONTUYECKOU cBa3u'.

I'OVYBIIO CIIoI'YT. CIIo.

Hmozo no oucyunaune: 100 % newammnuvix uzoanuii 0 % s1eKkmpoHHbIX ’

6.2. IIporpammuoe o0ecneuenne u WHTepHeT-pecypchbl: DIEKTpOHHas OuOmHMOTEKa,
BHJICOJICKIIUH.

7. Mamepuanvno-mexnuuecKkoe obecneuerue OUCYUnIUHbL
HanMeHoBaHNe TEXHUUECKOTO CPECTBA | Konuuectso
Jlabopamopnvie cmenobl 0151 u3yueHusi MeMpon0SULEeCKUX XAPAKMepUCmuK
MeNeKOMMYHUKAYUOHHOU annapamypbl annapamypbl U cpeocme usmepeHuil
BonbsT™meTpsl mocTosiHHOTO U nepeMeHHoro Toka (B3-38 u ap.) 12

Ocuumtorpadsl IByX U OJHOKaHATIbHBIC

Yacroromepsl

W3mepurensubie reneparopsl (13-112, I'3-118 u ap.) 12

Mocrt nepemennoro Toka (E-4-8, E7-4 u ap.) 4

Crenpn anst cOOpKU ¥ U3MEPEHUS SIIEKTPO- U PAJUOTEXHUUECKUX LIenei 6

(K4826)

Momnoxpomatops! (MIP -23, MJIP-41, MP y4e0Hblit) ¢ 060pynoBaHHEM

PETHUCTPAINHN ONITHYECKUX CUTHAJIOB, MTOTY4eHUsI, 00pabOTK! 1 XpaHEHHUS 3

uH(popmaIn

HcTouHukH n3nydeHus, GOTONPUEMHUKU M ONTUYECKHE HIIEMEHTHI 48

Pednexromerp P5-15 1
8. Memoouueckue pekomenoayuu no 0C60eHUI0 OUCYUNTIUHDL

Kypc «Metposiorusi B ONTHYECKUX TEIEKOMMYHUKAIIMOHHBIX CHCTEMax» CO3JaeT 0aszy s
U3Y4YEeHHs] OOIIETPOPECCUOHANBHBIX M CIEUUaIbHBIX AMCUMILIINH, 3aKiIaJbIBaeT (QyHIaMEHT
nocjenyomero o0ydeHus B Marucrparype, acnupantype. OH AaéT 1enbHOe MPEICTaBICHHUE O
METPOJIOTHH, CTaHAapTH3alUMu U cepTU(UKAMM Ha TPEANPUATHUSAX TEIEKOMMYHHUKAIUH,
BOOpY)XaeT OakalnaBpoB HEOOXOAWMBIMU 3HAHUAMHU JUISI PEUICHHUS HAYYHO-TEXHUYECKHX U
COLIMAJIbHBIX 3a1a4 B IPAKTUYECKOHN NEATEIbHOCTH CIIELIHATIUCTA.
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[Tpuctynas K U3y4eHHIO TUCHMILIMHBI «METpoJorus B ONTHYECKUX TeNEKOMMYHHUKAIIMOHHBIX
cucreMax», CTYIeHT JOJDKeH 3HaTh (U3MKYy M MaTeMaTuKy, B Mpeaenax MIporpaMMsl
MPEIYCMOTPEHHOM CTAaHIAPTOM, a TAKXKE TUCIHUILIMHY «OCHOBBI JIEKTPOHUKI.

PexomeHnayeTcst Aisl JIydllero YCBOEHHUS NMOHATUH U OINpPENeNICHUH JUCLUIUIMHBI 3aBOJUTH
¢bu3nveckuil cioBapb, U3y4aTh JONOJHUTEIBHYIO JIUTEPATYpPy, AeIaTh CBOEBPEMEHHO JOMAIHUE
3aJJaHMUs.

[Ipy caMOCTOSTETHPHOM H3YYEHHUH MpPEUIaraéMblX TEM PEKOMEHIYeTCs
MYJIbTUMEIUHHYIO IPE3CHTALMIO WIIM KOHCIEKT TeMBI (C Moce yromel 3auTom).

Jlo BBIMOJNIHEHHWS JTama J1IabOpaTOPHOrO MPAKTHKyMa HEOOXOAUMO H3YYUTh KpPaTKYIO
TEOPETUUYECKYIO CIIPABKY K J1a00paTopHOi paboTe 1 HEOOXOAUMYIO JIMTEPATYPY, KOTOpas yKa3aHa
B KOHIE KaXaoW JabopaTopHOl pabOThl, O3HAKOMHUTBHCS C JAOOPATOPHBIM CTEHIOM,
KOMIUIEKTYIOLUM €ro 000pyJ0BaHUEM U UHCTPYKLUAMU K TprOOpam.

[Ipu pemieHuu WHAMBUIYANbHBIX 3a/a4, MPEIyCMOTPEHHBIX
IIpOrpaMMbl Kypca, peKOMEHyeTCsl:

1. BHuMaTenpbHO MPOYMTATH 3a]ady, BHUKHYTh B e€ cMbIch. I[IpencraBute cebe ¢usmveckoe
SIBJICHHE, O KOTOPOM MJIET PEUb.

2. Ecimm mo3Bomser xapaktep 3ajaud,
MOSICHAIOLINN COJIepKaHUE U pellIeHHE 3aJauu.
3. Pemms 3amauy B 001iem Buje, IPOBEPUTH Pa3MEPHOCTb.

4. TIlpexne yem JenaTh YUCIOBBIE pacueThl, IEPEBECTU BCe JaHHbIe BeauuuHbl B CU.
5. TlomyuyuB 4uCIIOBOW OTBET, OIIEHUTH €TO MPABIONOI00HOCTb.

noaAroToBUTH

TEOPETUYECKON  YaCThIO

00s13aTeNIHLHO HEOOXOJIMMO  CJIeNIaTh

PHUCYHOK,

B nmnpomecce ocBoeHHs AMCHMIUIMHBI HEOOXOIUMO PpEryJIspHO oOpamarbcs K CIUCKY
PEKOMEH/1I0BaHHOM (OCHOBHOM U JTOTIOJIHUTEIBHON) JINTEPATYPHI.
9. Texnonozuueckasa kapma OuCUUNIUHBL
«MeTpoJoTHs B ONTHYECKUX TeIEKOMMYHHKAIIMOHHBIX CHCTEMaX)»
Ha 2024-2025 y4eOHsbli roa
Kypc 1V (uerBeprsiii) rpynna ®M21/[P62®DT1 (411) cemectp 8
IIpenonaBatens — nexrop npogheccop Cmamos HU.I.
[IpenonaBatens, Benyuii JabopatopHbie 3aHATUS — npogheccop Cmamoe H.T.
Kadenpa @PInCC
KonngecTBo yacoB
Tpyno B Tom yncie Dopma
CemecTp | €MKOCT®, AyIHTOPHBIX Can UTOT.
3.e./ N JIab. IIpaxr. ’ KOHTPOJIS
Bceero Jlexuuit pabota
4acel pad. 3aHATHUS
8 2[72 48 22 44 - 6 3auer
Wtoro: 2[72 48 22 44 - 6 3auer
MunumanbHoe[MakcuMaabHOe
dopma TeKyueld aTrecTalul Pacun¢pposka KOJIHYECTBO | KOJHYECTBO
0aJIoB 0aJ1;10B
Paccuumvisaemcs
IToceleHne JeKIIMOHHBIX 3aHATHI CO2NACHO 0 10
npunodAcerHuro 4

CamocrosiTenpHas pabora 0 8

KontponbHas padota 0 8

Tecr 0 8
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3a KaxkIyro

Ot4eTsl 10 J1abopaTOpHBIM paboTaM  [1abopaTOPHYIO padboTy 0 36
6 Gamta
Hroro KOJIH1eCTBO 0aJ10B 1O 45 70
TeKyIlell aTTecTanun
IIpoMeskyTOUHasI aTTECTALUSA 10 30
HToro mo aucuunjinHe 55 100
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