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1. O6m1as xapakTepucTuka pabouei mporpaMmsbl MPoGheCcCUuOHATBHOTO MOTYJIS
1.1. lens u mmaHupyeMbIe pe3yIbTaThl OCBOCHUS MPO(HECCHOHATLHOTO MOIYJIS

B pesynbrate u3ydeHusi npoPpecCUuOHAIBHOIO MOAYJS CTYJIEHT AOJKEH OCBOUTH
OCHOBHOM BU/T npodeccruoHanbHON NEeSITETbHOCTH: AKCILTyaTalus
WH(OPMAITMOHHO-TEIICKOMMYHUKAIIMOHHBIX CHCTEM U CEeTEeH W COOTBETCTBYIOIINE
eMy mpodecCUOHaNIbHBIC U 00IIIME KOMITETCHITUU:

1.1.1. Ilepevyern OOIIMX KOMITETCHITHHA

Kon OO0111e KOMIETEHIUU

OK 01 Bri6upaTh criocoOsI perieHus 3a1a4 npodeccuoHanbHON ASSITENHHOCTH,
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02 Ocy1iecTBIATh NOUCK, aHAJM3 U HHTEPIPETAINI0 HHPOpMAIUY, HEOOXOIUMOH s
BBITIOJIHEHUS 3a/1a4 TPO(PECCUOHATBHON 1EATEIIEHOCTH.

OK 03 [InanupoBaTh M peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATEHOE U JIMYHOCTHOE
pa3BUTHE.
OK 04 PaboTathb B KOJIJIEKTHBE U KOMaHAE, 3PPEKTUBHO B3aUMOCHCTBOBATD C KOJUIETAMH,

PYKOBOJACTBOM, KJIMEHTAMM.

OK 09 Hcnonb3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B TPO(PECCHOHAIEHON ACATEIHHOCTH.

1.1.2. [lepedenn npodeccuOHATBHBIX KOMIIETEHITUN

Kon [IpodeccronanbHbI KOMIETEHIIUN
B 1. Okcmityaranuus HHOOPMAalOHHO-TEJIEKOMMYHHUKAIIUOHHBIX CUCTEM U ceTeil
MK 1.1 [Tpon3BOINTH MOHTAX, HACTPOUKY, MPOBEPKY (DYHKIIMOHUPOBAHUS U

KOH(UTYPUPOBAHUS 000PYI0BaHUS HHPOPMAITMOHHO-TEJICKOMMYHHUKAIIMOHHBIX
CUCTEM U CETEM.

K 1.2 Ocy1ecTBIATh JUATHOCTHKY TEXHUYECKOTO COCTOSIHUS, MOMCK HEUCIIPABHOCTEN U
peMOHT 000pyA0BaHUS NH(OPMALIMOHHO-TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM U CETeH.

K 1.3 [IpoBouTH TEXHUYECKOE OOCTYKUBAaHUE O00OPYAOBaHUS WH(POPMALMOHHO-
TEJIEKOMMYHUKALIMOHHBIX CUCTEM U CETEH.

I[IK 1.4 Ocy1iecTBIsATh KOHTPOJIb GYHKIIMOHUPOBAHUS HH()OPMALIMOHHO-
TEJIEeKOMMYHHUKAIIMOHHBIX CUCTEM U CETEH.




1.1.3. B pe3ynbTaTe ocBoeHUs NMPodheCcCHOHATBHOTO MOYJIS CTYACHT JTOJKEH:

HNmets
IIPaAKTUYECKUN
OIIBIT

- MOHTa)ka, HACTPOUKHU, MPOBEPKH (YHKIIMOHUPOBAHUS U KOH(UTYPUPOBAHUS
o0opynoBaHusi HMH(OPMAIIIOHHO-TEICKOMMYHHUKAIIMOHHBIX CHCTEM W ceTei
(UTKC);

- TEKyIEero KOHTpouisi GyHKIHOHupoBaHus obopynosanus UTKC;

- TIPOBEICHHUS TEXHUYECKOTO OOCITYy)KMBaHUS, JWATHOCTUKH TEXHUYECKOTO
COCTOSIHUSI, IOMCKA HEMCIPABHOCTEN 1 peMoHTa obopynoBanus MTKC

yMETh

- OCYLIECTBIIATh TEXHUYECKYIO SKCILTYaTAMIO JIMHEHHBIX COOPYKEHHI CBS3H;

- IPOU3BOAUTH MOHTAX KaOEJIbHBIX TMHUM 1 OKOHEUHBIX KaOEJIbHBIX YCTPOICTB;
- HacTpauBaTh, FIKCIUTyaTUPOBATh U 00ciyxuBaTh 06opynosanue UTKC;

- OCYLIECTBJIATH MOJKIKOYEHUE, HACTPOMKY MOOWIBHBIX YCTPOWCTB U
pacnpenenennsix cepsucoB UTKC;

- IpOU3BOAWUTH  MCIBITAaHUS, MPOBEPKY M IPHEMKY 00OpYIOBaHUS
TEJIEKOMMYHUKALIMOHHBIX CUCTEM;

- IpOBOAUTH pabOTHI IO TEXHUYECKOMY OOCIyKUBAHHUIO, JHUATHOCTHKHU
TEXHUYECKOTO COCTOSIHUSI U peMOoHTY obopynoBanus UTKC;

- M3MEpSATb OCHOBHBIE KAauyeCTBEHHBIE II0KA3aTEIM U XapaKTEPUCTHKU IIPH
BBIMOJIHEHUH MPO(QUIAKTUYECKUX M PEMOHTHBIX pabOT MpHEMO-TIepeatonx
ycrpoiicts (ITITY);

- YUTaTh NPUHIMIIHAIBHBIE cXeMbl 6510k0B I1ITY;

- BBIIOJIHATH PACYeThl, CBS3aHHBIE C OINPEACIICHUEM 3HAYCHHUN I1apaMeTpOB
pexuma u ssieMmenTos 11V,

- KOHTPOJIUPOBATh PabOTY M OCYLIECTBIATh TEXHUYECKY0 dKcIutyaTanuto [TV
- HacTpauBaTh, SKCILUIyaTUPOBATh U OOCIIY)KMBATh JIOKAJIbHbIEC BEIUUCIUTEIbHBIE
CeTH;

- conpsraTh MEXy COO0M pa3InyHbIE TEIEKOMMYHHUKAI[MOHHBIE YCTPOICTBA;

- IPOU3BOJIUTH HACTPOWKY MPOrpaMMHOro 0OecnedyeHHs KOMMYTaLHOHHOIO
000pyI0BaHUs TEJIEKOMMYHHUKAIIMOHHBIX CUCTEM;

- OCYLIECTBIIAITH HACTPOMKY MOJIEMOB, MWCHOJB3YEMBIX B 3alIUIICHHBIX
TEJEKOMMYHUKAIIMOHHBIX CUCTEMAX;

- TpoBepiATh (GYHKIMOHUPOBAHME, IMPOU3BOJIUTH PETYIUPOBKY M KOHTPOJIb
OCHOBHBIX IIapaMETPOB NCTOYHUKOB IIUTAHMs paJArOanaparTypsl;

IIPOBOJMTH TUIIOBBIE U3MEPECHMUS;

I0JIB30BATHCA CTAaHAAPTHBIMU CPEICTBAMU IIEKTPOPATHUON3MEPEHU;
OLICHUBATH TOYHOCTH IIPOBOJUMBIX U3MEPECHUN;

- 0(OPMIIATH IKCIUTYaTALlMOHHYIO M PEMOHTHYIO IOKYMEHTALUIO;

3HAaTb

-IIPUHLIUIIBI TOCTPOSHHS HH(POPMALIMOHHO-TEIIEKOMMYHUKAIIMOHHBIX CUCTEM U
ceTeilt;

-0a30BbI€ TEXHOJIOIMH OCTPOCHHUS U COCTaB 000PYIOBAHUS MYJIbTUCEPBUCHBIX
CETeH CBS3U;

-COCTaB U OCHOBHBIE XapaKTEPUCTHKH TUIIOBOTO obopynoBanus UTKC;
-npuHLHUIEI nepeaayn uapopmaryu B UTKC;

-npuHIMN MoyJsinuu cursanos UTKC;

-IIPUHIUIIBI TOMEXO0YCTOMUnBOro Koauposanus curnanoB UTKC;

BUJIbI U XapakTepucTuku curHainoB B U'TKC;

-TIIPUHIIMITBI aHAJIOTO-ITU(POBOTO peoOpa3oBaHusi, pabOTh KOMIAHAEPA,




KOZepa U AeKOJepa;
-0COOCHHOCTH PACIPOCTPAHEHHUS IIEKTPOMArHUTHBIX BOJH Pa3IMYHBIX
JMarna3oHOB 4acToT;
-BU/IbI TIOMEX B KaHAJIaX CBSI3U, METObI 3aLIUTHI OT HUX;
Pa3HOBUAHOCTHU MPOBOJIHBIX JIMHUN NIEpelauH;
-KOHCTPYKIMIO U XapaKTEPUCTHKH DIIEKTPUUYECKHMX M ONTHYECKHX Kaleneu
CBSI3H;
-c1ocoObl KOMMYTAIIMH B CETSAX CBSI3U;

-IIPUHIUIIBI TOCTPOEHUS MHOTOKaHAIBHBIX CUCTEM Mepeaayn;

-IIPUHIUIIBI TOCTPOCHUS PAIMOJIMHUN U CUCTEM PAIUOCBSI3U;

-OCHOBBI MaplIPyTH3aLUU B MH()OPMAIIMOHHO-TENEKOMMYHHUKAIIUOHHBIX CETAX;

-IPUHLIMIIBI TIOCTPOEHMSI, OCHOBHBIE XapPAKTEPUCTUKU U 000PYZAOBAaHUE CUCTEM
IOJIBYKHOW PaZinOCBS3H;
-TEXHOJIOTUM U 00O0pyJOBaHME YNAJIEHHOIO JOCTyNna B HMH()OpPMaIMOHHO-
TEJIEKOMMYHUKALIMOHHBIX CETSAX;
-TUIIOBBIE YCIIYyTH, IPEJ0CTaBIseMble C MCIIOJb30BaHUEM HH()OPMAIIMOHHO-
TEJIEKOMMYHUKAI[MOHHBIX CeTeH, BUAbI HMH(OPMALMOHHOIO OOCIY>KUBaHMS,
IIPEIOCTABIIIEMBIE T10JIb30BATEIISIM;
-IIPUHLUIIBI TOCTPOECHUS U TEXHUYECKUE CPECTBA JIOKAJIBHBIX CETEH;
- IPUHUUIB! (YHKIIMOHUPOBAHUS MApIIPYTU3aTOPOB;
MozaeMbl, ucnoassytouecs B UWTKC, npuHuunsl NOAKIIOYEHHS U
(YHKIIMOHUPOBAHUS;
-crieUpUKAIMIO M3JeMUH, KOMIUIEKTYIOIIMX, 3allacHOro HUMYyIIecTBa U
PEMOHTHBIX MaTEPUAJIOB, NOPSAJOK UX yUeTa U XpaHEHUS;
-IpuHIUIBI opranu3anuu sxkciryarauun UTKC;
-COJIepyKaHue TEXHUYECKOT O 00CITy’)KUBaHUS u BOCCTAHOBJICHUS
pabotocmocobHocT 06opynoBanus UTKC;
-IIPUHIUIIBI OPraHU3alUU U TEXHOJIOTHI0 peMoHTa obopynoanus UTKC;
-IIEpUOIMYHOCTh TOBEPOK KOHTPOJIbHO-U3MEPUTEIHHON annapaTyphl;
-IIPUHLIUI IEUCTBUS BBIIPSIMUTENEHN IEPEMEHHOTIO TOKA;

-IIPUHIUIIBI pa0OTHI CTAOMIN3AaTOPOB HANIPSKEHHSI U TOKA, UMITYJIbCHBIX
HCTOYHUKOB ITUTAHMUS.
- IPUHLMIIBI 3aLIUTHI JJIEKTPOHHBIX YCTPOMCTB OT HEIOIYCTUMBIX PEKUMOB
paboThI;

-IIPUHIUIIBI IOCTPOCHHUSA, OCHOBHBIE XapaKTEPUCTUKU TUIIOBBIX
U3MEPUTENIbHBIX TPHOOPOB U NpaBuiIa paboThl ¢ HUMH;
-OCHOBHBIE IIOHATHS U ONPEAEIECHUS METPOJIOTUH, CTAHJAPTU3ALMH U
cepTudUKaIIu.




1.2. KonnuecTBo 4acoB, OTBOAUMOE Ha OCBOEHHE MPO(HECCHOHAIBHOTO
MOTYJISt

Bcero yacos: 836 yacoB, B TOM uuciie B popMe NPaKTUUECKON MOATOTOBKH 836
4acoB.

W3 sux Ha ocBoernue MJIK — 536 gacos:

B TOM YHCJIE CAMOCTOsITeIbHAs paboTa -36 4acos;

KypcoBoii poekT (padota) B coctae MJIK.01.02 -30 yacos.

[IpakTuku, B TOM unciie yueoHas -108 gac.
POU3BOJICTBEHHYIO - 180 yacoB
DK3aMeH 1o MOy to- 12 yacoB



2. CtpykTypa u cofepkanre mpoecCHOHATBEHOTO MOTYJIsS

2.1. CtpykTypa npoeccHOHaTBEHOTO MOIYJIS

Cy O06BeM npodhecCHOHATBEHOTO MOIYJIS, aK. Jac.
MM
- PabGora 00y4aronumxcsi BO B3aUMOIECHCTBHH C MPETOIaBaTesieM
apH = Camocro
Hanmenoparus | —0 . % OO6yuenue o MJIK ATEeIbHAS
Kozer A TETIOR o0p | 2 £ IpakTikn pabota
KOMIIETCHI] pasn M 8‘ E[ B mom uucne
" poheCcCHOHANBH war | & );
Oro MOJYJISt py3 :. S Bcero | IIpomexyTouna J1aGOPATOPHBIX KypcoBsie mpoekTsl
.0
KH, 5 °§’ s arrecTanus u (paborei) Vuebna | IIpousBojacrse
gac > MPAKTUYECKUX s HHas
8 3aHATUN
E
1 2 3 4 5 6 7 8 9 10 11
IIK 1.1-1.4 | Pa3nen 1.
II -
OK 01 04 | PHeMoe
OK 09 nepenevuomne
YCTpPOWCTBA,
JIMHEHHbIE 248 248 194 12 90 - 36 - 18
COOPYKEHHUS
CBSI3H U
HUCTOYHUKHU
JIIEKTPOITMTAHHUS
IIK 1.1-1.4 | Pa3pgen 2.
Tenexo a
HEROMMYIIRAILT 300 | 300 246 18 68 30 36 - 18
HOHHBIE CUCTEMBI
U CeTH
MK 1.1,1.2, | Pa3men 3.
1.4 DIeKTPOpauous3
FICKIPOPAZIONS | g5 | 96 60 - 26 - 36 - -
OK 01 —04 | MepeHus u
OK09 METpPOJIOTHs




IIpousBoacCTBEHH
asi MpaKTuka (1o

180 180 180
npodmto |
CHEIHATBHOCTH)
OK3aMeH 1o 12 12 12 12
MOJLYJTIO
Bcero: 836 836 512 42 184 30 108 180 36




2.2. TemaTtudeckuii TUIaH U coiepKaHre MPoPecCHOHATEHOTO MOTYJIS

HaumenoBanue pasnenos

npodeccuonansroro moayss (IIM), Conepranne yuebHoro marepuara, O6bem
MeXCIUIMHAPHEIX KypeoB (MIIK) ¥ | ya60patopubie n mpakTHueckue 3aHsTHS, caMOCTOATENbHAS paboTa CTYIEHTOB, KypCOBOii IpOeKT (pabora) | B 1acax
TeM
1 2 3
Paszpnen 1 IIM.01 IIpuemo-nepenaromme yCTpOCTBA, JHHEHHbIE COOPYKEHUS CBSA3H M HCTOYHMKH 3JIEKTPONUTAHUSA 248
M/IK.01.01 IIpnemo-nepenaomme yCTpoicTBa, THHEHHbIC COOPY/KEHHS CBSA3H U HCTOYHHKH 3JICKTPONUTAHUS 212
Paznen 1. Texuuueckue cpeacTsa u 00C/yKMBaHUeE NMepeaaronero 000pya10BaHusl 3aIMIIEHHBIX TeJIEKOMMYHUKANMOHHBIX 29
Tema 1.1.Ha3nauenue, ctpykTypHas Conepxanue 1
CXeMa U TeXHUYECKUE XapaKTePUCTUKU - —
T ——— Onpezenenne u Ha3HAUYCHHE paguonepenaroriero ycrpoictsa (PIIaY). O60o0ménnas cTpyKTypHas cxema i
nepenaTyMKa 1 OCHOBHBIE XapaKTepUCTUKH nepeaaTurka. Haznauenne ocHOBHBIX KackaioB PIIoY.
B ToM uncie npakTuueckux U J1abopaTOPHBIX 3aHATHI -
Tema 1.2. ABTOreHepatopsl Conepxanue 2
VYcioBust caMoBO30YKICHUS aKTHUBHBIX KOJIEOATENbHBIX cucTeM, OanaHc (a3, 6amanc ammutya. Pabouas
gactota aBtoreHeparopa (Al'). Cxema tpan3ucTopHOro u tammoBoro Al'. Pexxumer paboter Al 2
[MpuHIMIEl cHEXpOHK3MA U (ha3upoBKU. JlecTabmmnsupyromue GakTopsl 1 00pb0da ¢ HUMHU.
B ToM uncre npakTuyeckux U J1a00paTOPHBIX 3aHATUI -
Tema 1.3. CTaOUIBHOCTH YaCTOTHI Copnepxanue 1
aBToreHeparopa. Ksapuenas -
CrabunbHOCTh YacToThl Al', MeTobI ee oBbIeHus. KBaprieBas cradunuzanus yactoTel Al'. YcTpolicTBo
cTabunm3arus 9acToTel. KBapiessie
ABTOTeHEPATOBI U paboTa KBapIleBoro pesoHatopa. CxeMbl BKIIOUEHHsI KBapiieBoro pesonaropa B Al'.. Koppekius 4acToTsl 1
kBapueBoro Al'. [IpenmMyiiecTBa U HEIOCTaTKH KBapLeBON cTaOuIM3auu 4acToThl. CxeMa KBapleBOro
TpaH3ucTopHoro Al'.
B ToMm uncie npakTuyeckux u 1ab0paTOPHBIX 3aHATUI -
Tema 1.4. ®opMupoBaHHE CUTHAJIOB. Conepxanue 1
Bo30ynurenu u cHHTE3aTOPBI YACTOT
[TpuHIMIBEl GOPMUPOBAHUS CUTHATIOB IPHU PA3IMIHBIX METOAAaX CHHTE3a 4acToT. [loHATHE BO30YIUTENS - 1




CHUHTE3aTOpa YacTOT, CETKU U IIara CeTKH 4acToT. MeTo/Ibl CHHTE3a 4YacTOT. ABTOMAaTHYECKasl MOJCTPOUKa
gactoTel (AITY) u e€ mapamerpsl. YactotHas AITY. dazoBas AITY. [{udpoBoii cuHTE3aTOP YaCTOT.

B tom uncne MNPAaKTUICCKUX U J'Ia60paTOpHBIX 3aHATHH

Tewma 1.5. Pexumbl 1 IpUHIUIIBI Conepxanue 2
MMOCTPOEHHUS T€HEPATOPOB C BHELTHUM

O06o0menHas cTpykTypHas cxema u napameTpsl [ BB. ['enepaTopsl ¢ BHEIIIHIM BO30YKIEHUEM: 2
B030yk1eHrEeM. CXeMbl T€HEPAaTOPOB C

pe30HaHCHbIE U IUPOKOnoocHbIe. O0NacTu MPUMEHEHUS PE30HAHCHBIX U MKUPOKomonocHbIx 'BB.
BHeIHUM Bo30yxaenuem (I'BB)

[TpunaIMT paboThl 1 METOAWKA dHEpPreTHYecKoro pacuera ' BB.

B ToMm ymcie mpakTuyecKux U 1a00paTOPHBIX 3aHATHHA -
Tema 1.6. OO1He cBEIEHNS O Coneprkanue 1
MOAYJISAUNNA. AMILTUTYAHASI MO JISILIUS

OO01mue cBeeHHs O Pa3IMIHBIX BHIaX MOIYJISIIUN H UX OCOOCHHOCTSIX.
CUTHAJIOB

[Tonsatus ammutyaHOM Moy siuu (AM), TIyOMHBI MOAYJISIIAN U IEPEMOIYIISINH, cIeKTp AM 1

kosiebanus. OIHOMOI0CHAs MOy AU, TpaH3UCTOPHBIN AMILTUTYIHBIA MOYJISATOP C KOJUIEKTOPHOI

mMonynsuuenr. Obnactu npumeHeHus: AM.

B ToMm umcie mpakTUyecKux U 1a00paTOPHBIX 3aHATHHA -
Tema 1.7. YacToTHast MOYJISIIIUA. Conepxxanue 1
Crabuin3anus 4acToThl, HECYLIEH npu =
TACTOTHOMH MOZyJIAHH Oco0OeHHOCTH YTIOBBIX BUIOB MOy siiiuu. [loHsTHE YacToTHOM Moaysiiuu (UM), neBuanuu 4acToThl,

cnektp UM curnana. TpaH3UCTOPHBIN YaCTOTHBIM MOIYJIATOP HAa OCHOBE Bapukamna. Crabunu3amus 1

4acTOTBI, HECYIIEH npu YacTOTHON Moayisinuu. O6nactu npuMmenenus YM.

B ToMm unce npakTuyeckux U J1abopaTOPHBIX 3aHATHI -
Tema 1.8. @azoBas mogynsauus. Buasl Copnepxanue 1
(ha30BBIX MOTYJISITOPOB —

[onstue daszosoit monynauuu (OM), neBuanus dassl, cnektp @M curnana. 3aBUCUMOCTh U3MEHEHUS yTIJia 1

(a3pl cUTHAIA OT aMIUTUTY/IBI MOTYJIUPYIOIIEero kojebanus. CxeMbl mocTpoeHUs (a30BBIX MOIYIISTOPOB.

B ToM uncre npakTU4ecKuX U JIabOpaTOPHBIX 3aHATHI
Tema 1.9. mnynbcHas MOayIsiLus. Conepxanue 19




Cxembl UMITYJIbCHBIX MOIYJISITOPOB

[Monstue nmmynbcHol Monymsiiuu (MM). Buaet UM u e€ ocobennoctr. CTpyKTypHas cxema rnepeardyuka

¢ IM. [lapametpsl u cnextp curtana npu UM. CtpykrypHas cxembl MoayisitopoB M. 1

BuyTpunMmnynbcHasi 4aCTOTHasE MO ISALIUA.

B TOM umcie mpakTHYEeCKUX U TaOOPaTOPHBIX 3aHATHIA: 18

1.JIaGopaTopHoe 3anatue «lccnenoBanue BAMSHAS ASCTAOMIH3UPYIOMUX (PaKTOPOB HA pabOTy 4

aBTOTE€HEPATOPaA»

2.Jlaboparopnoe 3ausitue «VccnenoBanue reneparopa, yrnpasisieMoro HanpsbKeHUEM, HCTIOb3yeMOro B 4

CHUHTE3aTOpax»

3.JIaboparopHoe 3aHsTHE «VccienoBaHe YMHOKHUTENS YaCTOThDY 2

4.JIabopatopHoe 3ansTue «lcciaenoBanue aMImInTy IHOTO MOAYJISITOPay 4

5.JIaboparopHoe 3ansiTHe «VccaenoBaHne 4aCTOTHOTO MOIYJISITOPay 4
Paznen 2. Texnunueckoe o00c/ay:;KuUBaHUe M 000PY10BAHUE IPUEMHBIX YCTPOMCTB TEJIEeKOMMYHUKAUMOHHBIX CUCTEM 28

Tema 2.1. TeopeTuueckre OCHOBBI
paauonpuema. CTpyKTypHBIE CXEMBI
panuoTpakToB NpUEMHHUKOB. OCHOBHBIE
MIOHATHUS M XapaKTEPUCTHKH
panuoNpUEMHBIX YCTPOICTB

Conepxanue

Hasznadyenue, OCHOBHBIE XapaKTEpUCTUKHU panuonprueMHbix ycTpoicTs (PIIMY). CtpykrypHas cxema PIImY
npsimoro ycwienus. CTpyKTypHas cxema cyneprerepoaunnoro PIImY u e€ ocobenHocTn

B ToMm umcie mpakTUYecKuX U 1a00paTOPHBIX 3aHATHHA

Tema 2.2. BxonHble nenu NpuéMHBIX
ycTpoiicTB. OCOOEHHOCTH BXOTHBIX
L[eneH pa3In4HbIX YaCTOTHBIX
JMara3oHOB

Conepxxanue

Hasnauenue BXo1HOM 11Ny, KJIaccuPUKAIUI U OCHOBHBIE XapakTepucTuku. CTpykTypa Bxoanoi uemnu (BLI).

BL ¢ cocpenoTOUEHHBIMU U PACIIPEAEIEHHBIMU dJIEMeHTaMU. MeToIMKa 3eKTpudecKoro pacuera BLI.

B TOM uucie npakTHYeCKuX U 1a00OPaTOPHBIX 3aHATHN

Tema 2.3. Pe3oHaHCHBIE YCUIIUTEIN.
Ycunurenu paauo4acToThl.
Manomrymsine ycunurenn CBY

Conepxanue

Ha3nauenue 1 0OCHOBHbBIE XapaKTEPUCTUKU PE30HAHCHOTO yeuuTens. CTpyKTypHas cxema pe30HaHCHOTO
YCUIIUTEJSI U PEKUMBI €ro paboThl. Malomymsiye yCuInTe I cBepxBbricoko yacToTel (CBY). Metonuka
3NIeKTprUeckoro pacuera ycuurenst CBY




B ToMm umcie mpakTUyecKux U Ja00paTOPHBIX 3aHATHHA

Tewma 2.4. IIpeoOpazoBatenu 4acTOThI
paauonpUeMHUKOB. Buibl
npeodpa3oBareseil 4acTOThI.

Conepxanue

Hasnauenue, cTpykrypa u npuHIui pabotsl npeodpazosatens yactoTsl (ITH). [TY ¢ oTnenpHBIM
rerepoauHoM. [TY ¢ coBMeIméHHBIM reTepoanHoM. PacuéT mpoMexyTOYHOM 9acTOTHI U TIpeodpa3zoBaTelis
YacCTOTHI.

B ToM uncrie npakTuyeckux u J1abopaTOPHBIX 3aHATHI

Tema 2.5. Ycunurenu npoMexyTOUHON
94aCTOThI PaIMOTIPHEMHBIX YCTPOMCTB

Conepxanue

Hasznadyenue u cxeMOTeXHUKA yCHUIIHTENS MpoMexxyTouHoi yacToThl (YIIYH). CtanmapTHbIe
MIPOMEKYTOYHBIE YaCTOTHI PaIMONPUEMHBIX yCTpoicTB. MHoOTOKackaaubie YIIY. M30upatenbHbie
sneMeHTsl B YIIY

B ToMm umcie mpakTuyecKux U 1a00paTOPHBIX 3aHATHHA

Tema 2.6. JleTeKTOpHI CUTHAJIOB.
AMIUIUTYHOE AETEeKTUPOBAHHUE.
JleTeKTOpbl UMITYJIbCHBIX CUTHAJIOB

Conepxanue

Hpouecc ACTCKTUPOBAHUA CUTHAJIOB. AMHJII/ITYI[HBIG ACTCKTOPBI U UX OCHOBHBIC XapaKTCPUCTUKH.
Henuneinsie u HWHCPHOMUOHHBIC UCKAKCHHA B aMIUIUTYAHBIX JCTCKTOPAX. I/IMHYJILCHOC ACTCKTUPOBAHUC
CHUT'HAJIOB

B ToM ymcie npakTHUecKuX U 1a00paTOPHBIX 3aHATHN

Tema 2.7. AmimuuirtynaHble
orpanuuutenu. [IpuHINT paboTh!
YaCTOTHBIX JI€TEKTOPOB. Bubl
YaCTOTHBIX JIETEKTOPOB

Conepxxanue

AMIUIUTYHBIE orpaHnyuTeNd. HaznaueHne, OCHOBHBIE XapaKTEPUCTUKHU U MIPUHIUI pabOThl YACTOTHOTO
netekTopa. CXeMOTeXHHKA YaCTOTHBIX JIETEKTOPOB.

B ToMm umcie mpakTUyecKux U Ja00paTOPHBIX 3aHATHHA

Tema 2.8. [Tpuniun paboTsl Ga3zoBbIX
IeTeKTopoB. Bupl ¢a3zoBbix
JIETEKTOPOB

Conepxxanue

Haznauenue, mpuHIun paboThl 1 OCHOBHBIE XapaKTepUCTUKH (a3oBoro nerektopa (O/I). Uckaxenus
xapakrepuctuku ®J[. Cxemorexuuka O/I.

B ToMm unce npakTuyeckuX U J1abopaTOPHBIX 3aHATHI

Tema 2.9. PerynupoBku B

Conepxxanue




PaguoNpPUEMHBIX YCTPOUCTBAX

Perynuposka ycunenus. Hactpoliku paaiuonpueMHUKOB. PerynpoBKa moocsl NpomycKaHus. Y CTpONCTBa

1

nugukanuu PIIMY.

B ToMm uncre npakTuyeckux U J1abopaTOPHBIX 3aHATHI -
Tema 2.10. ABTomaruueckas Conepxanue 1
pEryIMpOBKa yCUIICHUS =

Hasnauenue, mapameTpsl ¥ IpUHLIUI PaOOTHI CXEM aBTOMATHYECKON peryIupoOBKH yCUIICHUS 1

(APY)..OcHoBHbIe cxeMbl APY.

B ToMm umcie mpakTUYecKux U Ja00paTOPHBIX 3aHATHHA -
Tema 2.11 ABtronoacrtpoiika yactotrsl B | ComepkaHue 1
PaguoONPUEMHBIX YCTPOMCTBAX = - =

[IpuHUMI aBTOMaTHYECKON MOACTPONKHU 4acTOTHI B PaJUONIPUEMHBIX YCTpOHCTBaX. CTPYKTYPHBIE CXEMBI 1

cucteMm AIIY paznuuHbIX BUJIOB, Ha3HaUEHUE KackaJoB. OCHOBHbBIE XapaKTepUCTUKH cucTeMbl AITY.

B TOoM umce npakTHYeCKuX U Ta0OPaTOPHBIX 3aHATUN -
Tewma 2.12. PerynupoBka nojaochl Copnepxanue 17
IIPOITyCKaHUs "

CrocoOBbI peryIupoBKH MOJIOCH MPOMyCKaHus MpuéMHnKa OCOOCHHOCTH PETYITHUPOBOK IOJIOCHI 1

IIPOITYCKaHMS B Pa3IUYHBIX KacKaJaxX paauoNpUEMHHUKA.

B ToMm umcie mpakTuyeckux 1 1a00paTOPHBIX 3aHATHIA: 16

1.JTaboparoproe 3ansTue «MccnenqoBanne pe30HAHCHOTO YCHINTENS Paau04acTOThI 2

2.JIaGopatopHoe 3anstue «lccnenoBanue npeoOpa3oBaTesiss YaCTOTHI C OTAEIbHBIM FEeTEPOJUHOMY 4

3.JlaGoparopnoe 3ansTue «VccnenoBanre yCHIMTENS TPOMEXKYTOYHONW YaCTOTHI 2

4.JTabopaTopHoe 3aHsaTUe «VccnenoBaHue OTAENbHBIX (YHKIMOHAIBHBIX OJOKOB CHCTEM PaJHOCBSI3N 4

5.JIaboparopHoe 3ansiTie «VccaenoBanne OTAENBHBIX (PYHKIIMOHAIBHBIX OJJOKOB CHCTEM PAJHOCBSI3N 4
Pazgen 3. JIunuu cBsa3u 55
Tema 3.1.IlocTpoenue cereit Conepxanue 4




ANEKTPOCBS3U

Buzibl HarpaBsSIFOIIMX CUCTEM U MX OCHOBHBIE CBOKCTBA. CHCTEMBI MHOTOKAaHAJIBHOM Mepeaaydn 10 JUHUSIM
cBsA3U. OCHOBHBIE TPeOOBaHUS K JINHUSAM CBS3H.

[TocTpoeHre TMHENHBIX COOPYKEHUHN ceTel IEKTPOCBs3U. [locTpoeHne MarucTpaibHbIX CETEH CBA3HU.
[TocTpoenue 30HOBBIX ceTelt cBsi3U. [locTpoeHre MECTHBIX CETEH CBSI3U

HOpMamMGHO-m€XHull€CKa}Z OOKyMeHmCZLﬁ/lﬂ no npoeKmuposarnuro JUHUL ce53u*

B TOoM umncie npakTH4ecKuX U 1a00OpaTOPHBIX 3aHATUN

Tema 3.2. Bo3nyuiHsle TUHUU CBSI3U

Conepxanue

KoHncTpykTrBHBIE 351€MEHTHI BO3AYLIHBIX JTUHUH cBs3u (BJIC). Haznauenue, coctaB 1 OCHOBHbBIE
napametpsl BJIC. ITpoBosioka, n30514TOpbI, KPIOKH, IITHIPH, TPABEPCHI, OMOPHI.

B ToMm uncie MNPAaKTUYICCKUX U J'Ia60paTOpHBIX 3aHATUH

Tema 3.3.KabenpHbIE JINHAN CBA3ZH

Conepxanue

Knaccudukanus, KOHCTPYKIUS, XapaKTEPUCTUKN U MAPKUPOBKA AIIEKTPUUECKUX KaOesei CBsI3u.
KoHcTpyKTHBHBIE 27IEMEHTHI KaOesel: TOKOTIPOBOISIINE KUIIbI, M30JISIUS KU, CKPYTKa B TPYMIIbI,
KaOeNbHBIN CepACUHUK, OSICHASI U30JISAIMS, SKpaH, 000JI0YKa, BHEITHUE 3aIIUTHBIC TTIOKPOBHI.

B ToM uncie npakTuuecKux U J1abopaTOPHBIX 3aHATHUI

Tema 3.4. KabGenu TeneoHHBIX CeTEeH H
ceTel MPOBOHOTO BEIAHHS

Conepxanue

12

Kab6enu TenedonHbIX ceTeil u cereit mpoBoanoro Beulanus (I1B).

Koncrpykius u HazHauenne kadeneit TIIII; kabeneit ¢ Butoii mapoit UTP, STP; kabeneit mis
COC/IMHUTEIIbHBIX JINHUMA U KaOEJbHBIX BCTAaBOK TUMA T3; Kabenel MeKCTaHIIMOHHBIX CETEeH (CETbCKHX)
KCII, onnonapusix kabeneit CTC u 1B mapok ITPIITIM, MPM, TITIDK, TPII (TPB); craninoHHBIX
kabeneii TCB

B ToM uncie npakTHYeCcKuX U JIa0OpATOPHBIX 3aHSATHH:

1.JIaboparopnoe 3anstue «Kademu [1B»

2.JIabopatopnoe 3ansatue «Kabdemu TIIID»

3.JIa6oparoproe 3ansaTue «Kademu CTCy»

N N N




Tema 3.5. KaGenu maructpanbHbIX U
30HOBBIX CETEU

Coneprxanue

Koncrpykius cummerpuunbix kadeneid TunmoB MKC, 3K. koakcuansubix kabeneit MKT-4, KM-4,-75,

2

KPK-75.

B ToM uncie npakTHYecKuX U JIa0OpaTOPHBIX 3aHSATHH: 4

1.JIaboparopHoe 3ausTHE «CUMMETpPUUHbIE KabeIn» 2

2.JIabopatopHoe 3ansaTue «KoakcuanbHbie Kabemmn» 2
Tema 3.6. BoiiokOHHO-ONTUYECKHE Conepxanue 6
JIMHUU CBS3U

OcHoBBI nepeauu MHGOpMaIIH M0 BOJIOKOHHO-onTHYeckuM JHHUAM cBsizu (BOJIC). Ctpykrypa u 5

KOMIIOHEHTHI JTuHeiHoro Tpakta BOJIC. XapakTepucTUKH ONTHYECKUX KOMIIOHEHTOB

B TOM uucie npakTHYeCKUX U Ta0OPATOPHBIX 3aHATHIA: 2

1.JIaboparopHoe 3aHsiTHE «BOJIOKOHHO-ONTHYECKUE TUHUU CBSA3H» 2
Tema 3.7. KabenbHas moa3emMHas Conepxanmne 3
uH(ppacTpykTypa TenedoHHON CBA3U = =

Ha3znauenue, coctaB 1 TpeOOBaHUs K NOA3eMHON HH(DpacTpyKType TeraeGoHHOH cBsi3u. CTPOUTENILCTBO

KaOenpbHON KaHATM3aluK, IPUMEHEeHHEe CpeicTB MexaHu3aluu. [Ipokiaaka kabens B TesneOHHOM 3

kaHanmzanuu. Oco6eHHOCTH poKiIaaku kadeneit BOJIC

B ToMm uncie npakTudyeckux U J1abopaTOPHBIX 3aHATHI -
Tema 3.8. [Ipoknanka kabeabHBIX Copnepxanue 2
JINHUM CBSA3U

[ToaroroBka kabens K NPOKJIaAKe U AMeKTpudeckue uzmepenus. CoriacoBaHue U pa3dMBKa TPACCHI.

MexaHu3upoBaHHAas ¥ py4dHast MpokJaaka kadenei. [Ipoxmanka ontuuecknx kadeneir. OcobeHHOCTH 2

POKJIAAKU Kabenel uepe3 BOAHbIE Mperpajbl U Ha MEPECeUeHUH C MOCTPOCHHBIMU

B ToMm uMcie mpakTUYecKuX U Ja00paTOPHBIX 3aHATHHA -
Tema 3.9. MonTax kabenel cBsI3u U Coneprxkanmne 14
OKOHEYHBIX KaOENbHBIX YCTPOUCTB

. Opranu3anys MOHTaXHBIX paboT. MOHTa)kHbIE HHCTPYMEHTBI, ITpHUCIIocobaeHns, Mmatepuaisl. [IpoBepka

MECTHBIX TeJe(OHHBIX ceTeit o)

kabeneil nepen MoHTakoM. TpeGoBaHMs K MOHTaXy. [IpMHIIMIIBI pa3/ienKy KOHIIOB Kabenel Uit psiMOro
coeuHeHus. MI3MepeHnss CMOHTUPOBAaHHBIX y4acTKoB. HazHaueHMe, KOHCTpYKLUS, MapKUPOBKA U MECTA




YCTaHOBKHM OKOHEYHBIX KabenbHbIX ycTpoiicTB (OKY) 1 ux MOHTaX.

B ToM ymcIie npakTHYecKuX U Ja00paTOPHBIX 3aHATHN 12

1.JTaboparoproe 3austue «Monrtax kadens TIIIT, MKC, 3KII» 4

2.JIaboparopnoe 3ansTue «Montax KPTII-10, BM» 4

3.JIaboparopHuoe 3anstue «Montax MTOK» 4
Tema 3.10.YcTpoiicTBa BBoa kabenei B | Coaeprkanue 2
3manus cranmuil (Y11, OVII), — —

Kpoccuposanue kabeneit B ATC. Haznauenue maxtol. KpoccupoBanue xadeneii B aOOHEHTCKUE MyHKTHI. 2
TenepoHU3NpyeMble 3TaHUS

B ToMm uncie npakTuyeckux U J1abopaTOPHBIX 3aHATHI -
Tewma 3.11.Kabenu no1 noCTOSHHBIM Conepxxanue 2
BO3YIIHBIM U30BITOYHBIM JaBICHUEM —

DKCIuTyaTanus Kabeseu 1moj| MoCTOSTHHBIM W30bITOYHBIM BO3YIIHBIM JaBjieHueM. CUCTEMBbI U yCTaHOBKHU

JUTS OKCIUTyaTaluy Kadeen qaBieHrneM. MeToipl onpe/ieeHus paiiloHa 1 MecTa MOBPEXICHHS 000JI0UKH 2

Kabest

B ToM uncre npakTU4ecKuX U JIabopaTOPHBIX 3aHATHI -
Pazjen 4. DiekTpuyeckne XapakTepUCTHKN HAMPABJSIIOIIMX CHCTEM Nepeaadyu 10
Tema 4.1. Dnexrpuueckue Copnepxanue 4
XapaKTEPUCTUKU BO3IYIIHBIX U -

. OcHogHnbie XapakmepucmuKky U 31eMeHmol 6030VUHbIX JUHUL diekmponepedaydu (BJI) 2

KaOeNbHBIX TUHUH CBSI3U

[lepBuuHbIe U BTOpUYHBIEC TAPAMETPHI AIEKTPUUECKUX Kabenei u Bo3aymHbIx JIuHui cBsizu (BJIC). )

YacToTHbIE IMaNa30Hbl UCMOIB30BaHUs ANeKTpudeckux kadeneit u BJIC

B ToM unce npakTuueckux U J1abopaTOPHBIX 3aHATHI -
Tema 4.2. [TapaMeTpbl BOJJOKOHHO- Conepxanue 6
ONTUYECKUX JTUHHM

Jlocmouncmea u nedocmamrxu BOJIC. Bpemennoe u éonnogoe mynomuniexcuposanue. Cpasnenue TDM u 5

WDM*

[TapameTpsl BoiokoHHO-onTH4eckux Jimaui (BOJIC). KpuTnieckas yacTora v JyIMHAa BOJIH BOJIOKOHHOTO 2

CBETOBOJIa. THIIBI BOJTH B CBETOBO/IE. 3aTYXaHI/Ie BOJIOKOHHBIX CBCTOBOJOB. I[I/ICHCPCI/ISI " IPOITyCKHast




CIIOCOOHOCTH CBETOBOIOB.

B ToM ymcIie npakTHYecKuX U Ja00paTOPHBIX 3aHATHN 2
1.JJaboparoproe 3ausTue «M3mMepeHune 3MeKTPUIeCKIX XapaKTePUCTUK CHMMETPUYHBIX KaOenein» 2
Pa3nen 5. BzaumHble BJIUSIHUSI B THHUSIX CBSI3H H MePbI M0 UX YMEHbIIIEHUIO 14
Tema 5.1.B3auMHble BIUSHUSA MEKIY Conepxanue 2
LEensIMU BO3AYUIHBIX U KaOeIbHBIX =
P —— B3aumHoe BusHUE B ONTHYECKUX KaOemsiX. [[puarHbI B3aMMHBIX BIUSHUN MEXY LEMSIMU BO3IYITHBIX U
KaOeNbHBIX TUHUS cBs3U. [lapameTpsl Biustaus. [IpHYrHbBI B3aUMHBIX BIIMSTHHA MEXTY ONTHICCKUMU 2
BOJIOKHAMU
B Tom uncre npakTu4ecKuX U J1abopaTOPHBIX 3aHATHI -
Tema 5.2. Obecnieuenue Conepxanue 12
AIEKTPOMArHUTHOW COBMECTHMOCTH — —
. CnocoOsl 3a1UThl OT B3aUMHBIX BIUSHUNA. CrIocOOBI yMEHbBIIIEHUSI B3aUMHBIX BIUSHUN Ha kabenbHbIX HY 1
JUHUHH CBSI3U M IIPOBOTHOTO BEIIAHUS
BY nunusx. U3meputenbHbie TPpUOOPHI, IPUMEHSEMbIE IPU CUMMETPUPOBAHUH. 3aIUTa CBETOBOIHBIX 4
TPAaKTOB OT B3aUMHBIX ToMeX. [IpnoOpeTeHre HaBBIKOB TECTUPOBAHUS CMOHTHUPOBAHHBIX YCTPOIMCTB B
KaOeJNbHBIX JTUHUIX CBS3H.
B ToM uncre npakTu4ecKux M 1ab0opaTOPHBIX 3aHSATHI: 8
1.JTaboparoproe 3ansTue « Mooderuposanue 8030elicmeus Ha OTUHHYIO TUHUIO DNEKMPULECKO20 NOJIs 8 30He )
UHOYKYUU» *
2.JIabopaTopHoe 3anATHE «MoOdenuposanue 83aUMHO20 BIUAHUSA KAHALO8 8 NJIOCKOM Yemblpexnpo8oOHOM 5
Kabene»*
3.JIaboparopHoe 3aHsTHE «Hcciedosanue s¢ppexma nepekpecmuvix uckasicenuui 6 PITY»* 2
4.JTabGopatopHoe 3ausTue «HMccredosanue s¢hghekma 610KUPOBAHUSA PAOUONPUEMHO20 YCmPOoLcmeay * 2
Pa3zpnen 6. 3ammuTa JIMHUH CBA3M OT BJAMAHUS BHEIIHNX HCTOYHUKOB U KOPPO3UU 8
Tema 6.1. UcTOUHHUKH ONTACHBIX U Conepxxanue 2




MEIIAKOIINX BIUSHUNA. Mepsl 3aIUThI
JIMHEHHBIX COOPYKEHUH CBS3HU

OcHoBHBIE TOHATHS 00 HMCTOYHUKAX AIIEKTPOMArHUTHOTO BIUSHHUS HA JUHUM CBSI3U. Mepbl 3aluThl
JMHEHHBIX COOPY)KEHUI OT OMAcCHOTO BIUSHHS aTMOC(HEPHOTO JIEKTPUYECTBA, JTUHHUU SJIEKTPOTEepeauH,

. 2
INEKTPU(DHUIIUPOBAHHOTO TpaHCHOpTa H  pamuocTaHmuid. CXeMbl 3allUThl W DJIEMEHTHI  3allUTHI.
O06opyaoBaHHe 3236 MJICHH.
B ToM uncie npakTu4ecKuX U J1abopaTOPHBIX 3aHATHI -
Tema 6.2. 3amuTta coopyKeHUHN CBSA3U Conepxanue 6
OT KOppO3UH
OcHoBHbIE BUBI KOPPO3UH: MOYBEHHAS, aTMOC(EpHas, JIEKTPOIUTHIECKAs], MeXKKpUCTAIUTUTHAs. X )
XapaKTepUCTHKA. Mephl 3alIUThl OT KOPPO3HUHU.
B ToM uncie npakTHYeCcKuX 1 JIa0OpaATOPHBIX 3aHSATHI: 4
1.JTabopaToproe 3ansTue «MccnemqoBanue 2JIeMEHTOB 3aIUThI OT BHEITHUX BIIUSHHI 2
2.JlabopaTopHoe 3ansTue «V3MepeHus npu 3amuTe Kademns 0T KOPpPO3Um» 2
Paznen 7.Texuuueckoe 00c/Iy:KUBaHUE JIMHUH CBSI3H 8
Tema 7.1.0pranuzauus u Copnepxanue 4
OCYILIECTBIIEHUE TEXHUYECKON —
. .| Opranuszanus sKcIutyaTaliy. 3alaqyil U METO/Ibl TEXHUUECKOH dKcIutyaTanuu. OxpaHa KabelbHbIX
AKCIUTyaTalluy JIMHEHHBIX COOPYKEHUM . N
. COOPYXEHHI U aBapUIlHO-BOCCTAHOBUTENbHBIE pa0OThI. DIEKTPUUECKHE U3MEPEHUS B IpoIiecce 2
MECTHBIX TeJe()OHHBIX CeTei
JKCILTyaTaluu
OcHobl mexHuueckou skcnayamayuu auHut ceasu. Texnuueckui yuem u nacnopmuzayus BOJIC. Oxpana 5
kabenvHwvix coopyaxcenutt BOJIC u agaputino-6occmanosumeinvhbie pabomoi *
B TOoM uucie npakTHYecKuX U 1a0OPaTOPHBIX 3aHATHN 2
Tema 7.2 HamexHOCTEL IMHUN CBSI3HU Conepxanue 4
OOGecnieyeHne HaACKHOCTH JTMHUH CBs3H. [lokazarenu HagexkHOCTH. OlIEeHKa HAI)KHOCTH U MEPOTIPUSATHUS )
0 MOBBIILIEHUIO HA/IEKHOCTU HA JIMHUAX CBSI3U
B ToMm umcie mpakTUyecKux U Ja00paTOPHBIX 3aHATHHA 2
Jlabopamopnoe 3anamue «HMccredosanue u pacuem HAOEHCHOCMU TUHULL CEAZUY 2
Pa3zoen 8. Kopnopamuenas 3awyuma ungpopmayuu npu nocmpoenuu 3auiuiieHHulx cemei * 30




Tema 8.1. Texnuuecxkue cpeocmea o Copnepxanue
HOCMPOEeHUs 3AWUWEHHBIX cemell

30

[TpuHIMTT HYHKIIMOHUPOBAHUS 3AIIUIIEHHON ceTH. [IpaBuiia 1 HOPMBI MOCTPOCHUS 3AIIMIICHHBIX CETEH.
TexHuueckue cpencTsa s NOCTPOSHUS 3AIUIIEHHON CETH.
IlmannpoBaHre CXeMBbl 3alUMIICHHON CETH.

14

B ToM uncie npakTHYecKuX U JIa0OpaTOPHBIX 3aHSATHI:

16

1.JIabopaTopHoe 3ansTHE «Y CTaHOBKA M HacTpoika LleHTpa ynpaBineHus ceTsaMu, Y 10CTOBEPSIONIETO U
KITFOYEBOTO LIEHTPa

2.JIabopatopHoe 3ansaTue «HacTpolika KOOpIUHATOPOB, CO3AHIE MEKCEPBEPHBIX KAHAIOB U CBSA3CH».

3.JIaboparopnoe 3ansaTue «Hactpoiika pe3epBHOI0 KOMMMPOBAHUS TAHHBIX U BOCCTAHOBJICHUE JaHHBIX).

4.JIabopatopnoe 3anarue «Murpanus 110, HacTpoek u KoHUTYypanuii».

[IpumepHas TeMaTHKa BHEAYTUTOPHOM CAMOCTOSITEIHHOM PaOOTHI IPH U3yUYCHUH pa3jiena:

1. O600mEnHas CTPYKTypHas cxema rnepeaarynka. HaznaueHrne oCHOBHBIX KacKaJloB IepeaTurKa.

2. Cxema TpaH3UCTOPHOTO U JIAMIIOBOTO aBTOreHepaTopa. Pexxumer padoTsr Al

3. YacrotHas AITY. ®azosas AITY. LludpoBoii cuHTE3aTOpP YaCTOT.

4. TlpuHnmn paboTHl M METOIMKA dHEpreTudeckoro pacuera ['BB.

5. TpaH3UCTOPHBIN AMIUIUTYIHBIH MOAYJIATOP € KOJUIEKTOPHON Moy suuei. TpaH3uCTOpHBINA 4YaCTOTHBINA MOILYJIATOP HAa OCHOBE Bapukana. Cxemsl
NOCTPOEHMS (Pa30BBIX MOAYJIATOPOB.

6. CTpyKTypHasi CX€Mbl UMITyJIbCHBIX MOJYJIATOPOB.

7. Metoauka anekrpudeckoro pacuera BL, yennurens CBY, VIIY.

8. IlocTpoeHune TMHENHBIX COOPYKEHUN ceTel 3neKkTpocBs3u. HasHaueHue, coctaB 1 ocHOoBHBIE TapaMeTpsl BJIC.

9. KoncrpykTuBHbIE 371eMeHThI Kabeneil. KaGenu TenegoHHBIX ceTeil u ceTeil MPOBOAHOTO BELaHMUS.

10. Konctpykuus u naznauenue kadeneit TIIII. Ctpykrypa u KoMHnoHeHTHI TuHeHoro Tpakta BOJIC.

11. IIpoknanka ontuyeckux kabdenei. Hasnauenune, KOHCTPYKIHs, MapKHpoBKa U Mecta yctaHOBKH OKY 1 X MOHTax.
12. IlepBuuHbIC M BTOPUYHBIE MTapaMETPhI AMeKTprueckux kadeneit u BJIC.

13. 3amura BJIC u TpakTOB OT B3aUMHBIX ITOMEX.

14. CxeMbl ¥ 3JIEMEHTBI 3alIUTHI JINHEHHBIX COOpykeHHt. OO0PYI0BaHHE 3a3EMIICHUN.

18

IIpomexyrounas arrecrauus B gopme B popme 3x3amena M/IK.01.01

12




Y4eOnas npakTuka pasaena 1

Buasr pabot
MoHnTax onTHYecKuXx Kabemnei. 36
[TpoBepka kauecTBa MOHTaka ONTHYECKUX BOJIOKOH C MOMOIIBIO PEPIEKTOMETPOB U H3MEPUTEIIEH ONTHUECKONH MOIITHOCTH.
OdopMmieHne TOKyMEHTAIUH.
Hacrpoiika pe3epBHOTO KONMUPOBAHUS JAHHBIX U BOCCTAHOBJICHUE JIAHHBIX.
Murparus 110, HacTpoek U KOHPUTYpALIHIA.
Pazpnen 2. [IM.01 TesilekOMMYHHMKANIMOHHBbIE CHCTEMBI H CETH 300
M/IK.01.02. TesijekOMMYHMKAIIMOHHBbIE CHCTEMbI H CeTH 264
Pazpen 1. [locTpoeHue TejleKOMMYHUKALIMOHHBIX CHCTEM M ceTeil 66
Tema 1.1. OcHOBEI Conepxanue 4
IIOCTPOEHHUS CETEH CBS3U Enunas Cets Onekrpocsszu Poccuiickoit @enepanuu (ECO P®D). Cocras u HazHaueHue ECO PO.
Apxurekrypa cereil. [lepBudHbIe 1 BTOPUUHBIE CETH, CITYKOBI CBA3H. AGOHEHTCKOE 000pYy/10BaHUE. 4
CTpyKTypa TeJICKOMMYHUKAIIMOHHBIX ceTeid. CUCTEMBI Tiepelau U KOMMYTalud HHPOPMAITUH.
Knaccudukanus TenekoMMyHHKAIIMOHHBIX CETEH.
B ToM uncre npakTu4ecKuX U J1abopaTOPHBIX 3aHATHI _
Tema 1.2.9tanonnas MoAeIb Conepxanue 6
B3aUMOJICHCTBUS OTKPBITBIX CUCTEM
CrangapTuzanys B TeIeKOMMYHUKAUUAX. OTKPBIThIE CUCTEMBI B TEIEKOMMYHHUKAIHUSIX. DTaJTOHHAS MOJIENb
B3anMoeiicTBHs OTKPBITHIX cucteM (OMBOC). Uepapxus B3auMOAEHCTBUSA OTKPBITHIX CHCTEM. ENMHUIIBI 6
naHHbIX ypoBHeil OMBOC. ®@ynkuuu ypoaeit DMBOC. Mukancynsauus nanasix B OMBOC.
B ToM uncie npakTuuecKux U J1abopaTOPHBIX 3aHATHI .
Tema 1.3. CucremMbl KOMMYTallUU B Conepxanue 8
TEJICKOMMYHUKAIIMOHHBIX CETAX
Buapl koMMyTaluu B TEIEKOMMYHHUKAITMOHHBIX ceTsX. KommyTtanus kananos. KommyTaius nakeTos.
TexHomoruu KOMMYTAaIIUK MMaKeTOB. MoJ1eh MakeTHOro KoMMyTaTopa. JlatarpamMmMuas nepenayva. 6
Bupryanbeabie kaHaibl. Jlornyeckoe COeIMHEHHE.
B ToM uncie npakTu4ecKux U J1abopaTOPHBIX 3aHATHI: 2




1.JTaboparoproe 3ausitue «3ydeHne npuHIMIIOB YacTOTHOTO pa3aeneHus kananos (UPK). [Toctpoenue u
CUCTeMa HyMepaluu B TelIe()OHHOU CETH CBSI3M

Tema 1.4. CucteMbl CUTHAIA3ALIUU

Conepxanue

Curnanuzanust B TeJIepOHHBIX ceTsX. CHUrHaIBI curHamu3aun. Bunsl curHanu3anuu. CUTHATU3AAS 110
BbIIenieHHOMY KaHairy (BCK-2). O0mekanansHas CUTHAIH3AIHS.

B tom uncne MNPAKTUUICCKUX U J'Ia60paTOpHBIX 3aHATUH

Tewma 1.5. [{udpoBbie cHCTEMBI
nepeaadn

Coneprxanue

[Tpuniun BpemenHoro paszaeneHus kananoB (BPK). Ludpossie cucremsl nepeaaun ¢ BPK. Teopema
KotenbHukoBa. Pacuer yactoTsl quckperuszanuu. IMmynbCcHbIe BUIBI MOAYJIISAIMN. MeToInKa pacuera
CTPYKTYpbI BpeMeHHOro nukia. [{udpoBbie cucteMsl epeaayu ¢ UMITYJIbCHO-KOIOBOM MOAYIISIIIHEH
(MKM). UKM-30/32. Kanaunst E1, E2, E3, E4.

B TOM uucie npakTH4YeCKUX U Ta0OPATOPHBIX 3aHATUIA:

1.JIaboparopHoe 3ausTHE «VccnenoBanus CeKTpa CUTHAIOB ¢ UMITYJILCHOW MOIYJISIIIUEH»

2.JIabopatopnoe 3anarue «VccnempoBanue npuHIUna padboTel kanana ¢ BPK»

Tema 1.6. Kogupyromue u
JEKOUPYIOIIHE YCTPOUCTBA MU(PPOBBIX
CUCTEM TIepeaun

Conepxanue

oo | | &~

Haznauenue u knaccuukanus koaepoB. O0nacTb MPUMEHEHHs HeTMHEHHBIX KOIEPOB B3BEIINBAIOIIETO
tuna. CTpyKTypHas cxeMa KOAUPYyoUUX ycTpoiicTB. HazHaueHue y310B. DTaribl HETUHEHHOTO
KoaupoBaHus. JIOCTOMHCTBA M HEJOCTATKU HEJIMHEHHBIX KoaepoB. Haznauenue nexonepos. O6macTb
IPUMEHEHHUs HEeIMHEWHBIX JEKO0IepOB B3BeLIMBatoIero Tuna. CTpyKTypHas cxema JeKOAUPYIOIMIHNX
ycTpoiicTB. HazHauenue y3moB. OTanbl HETMHEHHOTO JeKOAUpoBaHUs. JlOCTOMHCTBA U HEOCTATKH
HEJIMHEWHBIX IEKOJIEPOB

B ToMm uncie MNPAaKTUYICCKUX U J'Ia60paTOpHBIX 3aHSITUH:

1.JTaboparoproe 3ausTue «HenmHeiHbIe KoIephl B3BEIINBAOIIETO THITA

2.Ha6opaTopHoe 3ansTHe «Hennnelnble JACKOACPhI B3BCIINBAIOIICTO THUIIA»

Tema 1.7.@opmupoBanue

Coneprxanue

N[ N D B




YHOpaBpJIdromux CUTrHAJIOB B

CrpykTypHas cxema U PUHLIUIIBI TOCTpOeHUs TeneparopHoro odopyaosanus (I'O). Haznauenue y3nos

reHepaTOpHOM 000pYAOBAHUU I'O, TpeboBanus k 3agatomemy reaeparopy. Orimune 'O nepenaun ot 'O npuema 4
U(PPOBBIX CUCTEM TEpeadn .

Pacuer wactor 'O miudpoBoii cuctemsl niepeaadn

B ToMm umcie mpakTuyeckux U 1a00paTOPHBIX 3aHATHIA: 2

1.IIpakTuaeckoe 3ansatue «Pacuet yactot I'O mmdpoBoii cUCTEMBI TIEpe1auny 2
Tema 1.8. Cunxponuzanus B uudpossix | Conepxanue 6
CUCTEMaXx Iepeaaun

Hasnavenue u Buapl cuHxpoHu3anuu. TpeboBaHus K cucteMaMm CHHXpoHu3anuu. O000IMEeHHBIE CXEMBI 4

YTC, ILC

B ToMm umcie mpakTuyeckux U 1a00paTOPHBIX 3aHATHIA: 2

1.JITabopaToproe 3ansaTue «[IpueMHUK CUTHATIOB IIUKIOBOW CHHXPOHU3AIIUM) 2
Tewma 1.9.@opMupoBanue TMHEUHBIX Copnepxanue 10
U(POBBIX CUTHAJIOB B CHCTEMax = ~
nepeziayH TpeboBaHMs K TMHEWHBIM KO/IaM. AJITOPUTMBI (POPMHUPOBAHUS, IOCTOMHCTBA M HEJOCTATKU JIMHEHHBIX 6

koz0B. [Ipunuun padoTsl npeodpa3zoBaTess Koja nepeaadu u npeodpa3oBaTesis Koja npuema

B ToMm uncie mpakTuyeckux U 1a00paTOPHBIX 3aHATHIA: 4

1.JTaboparoproe 3austue «IIpeobpazoBarens Ko1a epeaavamy 1

2.JIaGopatopHoe 3ansaTue «IIpeoOpa3oBarens Kosa npuemMar» 1

3.Ilpaktuyeckoe 3ansTHe «POPMUPOBAHKE JIMHEHHBIX KOJOB B IM(POBBIX CHCTEMaX Nepeaadmn 2
Tema 1.10.Perenepanus udpoBoro Conepxanue 4
CUTHaJIa B CUCTEMaXx Iepelaun = =

Haznauenue, knaccudukanus, CTpyKTypHBIE CXEMBI, ITApaMETPhI pEreHEPaTOPOB. Y CTPOHCTBA TAKTOBOM 4

CHUHXPOHH3AIMU B pereneparopax. OneHka kayecTBa paboThl pereHepaTopoB

B ToM uMcie mpakTUYecKUX M Ja00paTOPHBIX 3aHATHH -
Paznea 2. CucreMbl painocBsizu 10
Tema 2.1. Panuopeneiinbie u Conepxanue 4




CITYTHUKOBBIC CUCTCMBEI CBA3U

Pacnpoctpanenue paanoBoiH. Buasl paanoBoaH. OCOOEHHOCTH pacpOCTPAaHEHUS BOJH Pa3IMYHbBIX
IUana3oHoB. AHTeHHO-GUAepHbIe ycTpoiicTBa. [lepenatonue antenHsl. [Ipremabie aHTeHHBI. DUAEpHI.

[punnun paanopeneiinoi csa3u. [loctpoenue nnpoBeIX paaropeneHbix TuHui cBsizu (LIPPJI). 4

Hudposas paguopeneiinas cranmus. CriyrHukoBsie cucteMsbl cBsizu (CCC). [Toctpoenne CCC. 3emubie

craniuu CCC.

B Tom uncre npakTuyeckux U 1a00paTOPHBIX 3aHATUI -
Tema 2.2. Cuctemsbl cOTOBOI Conepxanue 6
MOJBHKHOM paInOCBI3H = = =

Opomonus ceteit moasmwkHoM cBsa3u (CIIC). CereBas texnonorus GSM. [Toacucrema 6a30BOi CTaHIINH,

peructpsl HLR 1 VLR, leHTp KOMMyTaluu MoABMKHOM CBSI3U, LIEHTP ayTeHTU(PUKALUU U PETHCTP 4

unentTuukanuu odopynosanus. Cucrems! curnanuzanuu CIIC. Texnonoruu u yeayru cereit UMTS. Cetn

crangaproB 3G, 4G, LTE.

B TOM uucie npakTH4YeCKuX U Ta0OPaTOPHBIX 3aHATHIA: 2

1.JIabopatopHoe 3aHsTHE «PacyeT OCHOBHBIX NMapaMeTPOB CETEH MOJIBUKHOM CBI3N» 2
Pa3zjnen 3. MoHTaX M dKCIJIyaTaUMs TeJIeKOMMYHUKAIIUOHHBIX CHCTEM H ceTel 108
Tema 3.1. MoHTax, HacTpoiika 1 Conepxanue 34
JKCIUTyaTalusi 000pya0BaHuUs = =

TexHoNOTHM CHCTEM TIE3NOXPOHHOM HppoBoii nepapxuu. Ctpykrypa cucreM nepenaun E1. OcHoBHBIE
U(GPOBBIX CUCTEM Tepeaadn . .

xapakTepucTuku uaTepderica E1. Buabl IMHEHHBIX KOIOB.

[{uxnoBast u ceepxiukiioBas ctpykrypa El. [Ipouenypsr konTposs omubok nepeaaun CRC-4. CereBoi

ypoBeHb El.

TexXHOJIOTHH MYJIbTUTUIEKCUPOBAHUS ITUPPOBHIX MOTOKOB. [[pUHIIUT ¥ CTOCOOBI MYJIBTUTIIICKCUPOBAHUSI.

CHUHXpOHHOE MYJIbTUIUIEKCHpOBaHUE. MyNIbTUIIIIEKCUPOBAHUE ACHHXPOHHBIX MOTOKOB. CHcTeMa KOMaH/ 13

corjiaCoBaHUs CKOpOCTCfI.

[TapameTpsl kananoB TU. HopmupoBanue u metonuka nsmepenuil. Kanan TUY, olieHka kayecTBa KaHAJIOB,
METOJIMKa U3MEPEHH mapameTpoB. Buabl n3MepUTeIbHBIX MPUOOPOB U OCYIIECTBIIEHUE U3MEPEHUS
napaMmeTpoB. AHaJIU3 pe3yJIbTaTOB U3MEPEHU.

Oco0eHHOCTH TIOCTPOCHHUSI IEPBUYHBIX MYJIbTUILIEKCOPOB. O6opynoBanue OI'M-30.

Hasnadyenue, OCHOBHbIE TEXHHUECKHUE TaHHbBIC, (DYHKIIMOHATBHBIE CXEMbl OCHOBHBIX y3710B. CTpyKTypa




BpeMeHHoro 1ukia. [Iporpammuoe obecnieduenne OI'M-30. Haznauenune KI1O-110.

O6opynosanue MII CynepTen. Haznauenne, OCHOBHbIE TEXHUUYECKHE JIAHHBIE, COCTAB 000PYA0BaHMUS.
CTpyKTypHBIE CXEMbI OCHOBHBIX Y3JI0B 000pynoBanus. CTpyKTypa BpeMeHHOro 1ukia. [IporpaMmmuoe
obecnieuenne «CymepTem».

Hopmuposanue napamerpos OLIK 1 rpynmnoBbix nu(poBbIX TPAKTOB.

OLIK u rpynnosslie nudponsie TpakThl. HopmupoBanue napamerpos. Bbibop n3mMepuTenbHbIX PHUOOPOB.
MeTtouka u3MepeHuil mapameTpoB HU(PPOBHIX KAHAJIOB U TPAKTOB. AHAIN3 PE3yIbTaTOB U3MEPEHHIA.

B ToM uncie npakTH4ecKuX U J1abOpaTOPHBIX 3aHSATHI: 16
1.JJaboparopnoe 3ansitue «M3mepenue napameTpoB kaHasioB TY aHanu3zatopom Tene(OHHBIX KaHAIOB 4
AnComTDA-5»
2.JIaGopatopHoe 3ansaTue «Pa3zpaborka npoekTos ¢ nomouiso KI10-110 na MIT OI'M-30» 2
3.Jlaboparoproe 3ausTHEe «Opranu3anus JOKATLHOTO B yaaleHHoro qoctyna B MIT «Cymeprem» 2
4.JIabopatopHoe 3ansTue «M3mMepeHue napaMeTpoB rpynmnoBbiX HUGpoBbIX TpakToB npudopom TUC-E1» 2
5.IIpaktudeckoe 3aHsATHE « MyJIBTUIUIEKCHPOBAHUE HU(PPOBBIX IIOTOKOBY 2
6.IlpakTuueckoe 3aHsiTHE «PacyeT OCHOBHBIX MapaMeTPOB MUPPOBBIX CUCTEM MEpeIauN» 4
Tema 3.2. MoHTax, nepBUYHas Conepxanue 22
WHCTAJUISIIIUS, MOHUTOPUHT
Texunonorust DSL. Texnonoruu kogupoBanus, npumensemsie B XDSL. Texnonorus HDSL. Tunossie
000pyI0BaHUS TIPOBOAHOTO NHU(POBOTO
10cTyma napameTpbl U pazHoBUIHOCTH o0opyaoBanuss HDSL. O6nacts npumenenus: obopynosanus HDSL.
Oo6opynosanne FlexDSLPAMEL. HaznaueHue, TeXHHYECKHE JaHHBIE, OCHOBBI IPUMEHEHHUSI. 12
O6opynoBanue FlexDSLORION-2. Ha3znauenue, TeXHUYECKHUE JaHHBIE, 00JIaCTh PUMEHEHHS.
Momnutopunr u koHpurypupoBanue FlexDSLORION-2. Axanu3 pe3ybTaToB MOHUTOPUHTA.
B ToM uncre npakTH4ecKuX U 1abOpaTOPHBIX 3aHSATHI: 10
1.JIaboparopnoe 3ansitue « Monuropunr odopynoanus FlexDSLPAME1» 4
2.Jlaboparopnoe 3ausTHe «Opranuzanus JOKaIbHOTO U yIaJeHHOTO KOHGUTYPHUPOBAHUS 000PYI0BaHUS 4

FlexDSLOrion-2»




3.IlpakTudeckoe 3aHsiTHE «DOPMUPOBAHUE JIMHEHHBIX KOJIOB A00HEHTCKUX JTUHUI

Tema 3.3. MHCcTaIIALMS, HACTPOHKA U
JKCIUTyaTaIuss 000py10BaHUS
BOJIOKOHHO-ONITHYECKHUX CUCTEM
nepeaadn Ha 6ase texHosorun SDH

Conepxanue

34

Bonokonno-ontuueckux cucrteMsl nepenayu (BOCII). ITaccuBublie u akTuBHBIE KOMITIOHEHTH BOCII.
[punuun nocrpoenust BOCII. Jluneiinsie koast BOCIL.

[Toctpoenue nudposbix cucrem SDH. CuHxpoHHBIE ITUGPOBBIC TEIEKOMMYHHUKAITMOHHBIE CHCTEMBI.
OcHoBHbIE HH(GOPMAITHOHHBIC CTPYKTYphl. DopmupoBanue moayist STM-1. MynetumnekcupoBanne STM-
N. Crpyxkrypsl kagpoB CLHTC. Buasl mynasTumiekcopoB SDH. Tonosorusi, apXuTekTypa, CHHXpOHU3AIUS
cereil. PezepBupoBaHne TPaKTOB.

CewmetictBo o6opynoBanust SDH «Alcatel-Lucenty. Texuudeckue nanHsie, Ha3HaYeHHE, 00IaCTh
npuMeHeHus. Bo3amoxHOCTH IporpaMMHoOro obecneuenus. Mymnbruriekcop WaveStar AMI+.
TexHUYecKue NaHHbIe, HA3HAYeHHE, 00JIacTh MPUMEHEHMs, cocTaB ooopynoBanus. [10. Haznauenue
MH(POPMALMOHHBIX M aBAPUUHBIX CUTHAJTIOB. [IpocMOTp M aHaNM3 aBapUHHBIX COOOIIEHUH. ANTOpPUTM
MOMCKa U yCTPAHEHUS] HEUCIIPAaBHOCTEH.

O6opynosanue SDH «Alcatel 1664SM», «Alcatel 1655/1666SR». Texundyeckue qaHHbIe, HA3HAYCHUE,
00J1acTh MPUMEHEHHSI, COCTaB 000pyaoBanus. HasHaueHne HHGOPMAIIMOHHBIX U aBAPUHHBIX CUTHAJIOB.
[TpocMOTp M aHATTU3 aBAPUIHBIX COOOIICHUIA. AJITOPUTM IMOMCKA U YCTPAHECHUS HEUCIIPABHOCTEH

20

B ToM uncie npakTH4ecKuX U JIa0OpaTOPHBIX 3aHSATHI:

1.JTaboparopnoe 3anstue «Kondpurypupoanue mynpruriekcopa WaveStar AMI+»

2.JIabopatopHoe 3ansaTue «KoHuryprupoBanue UCTOYHUKOB CHHXPOHU3AIUN CETEBOTO YJIEMEHTA
mynbTHILIEKCOpa WaveStar AMD»

3.JIaboparopnoe 3ansTue «KoHpuryprupoBaHnue u pe3epBUpPOBaHUE TPAKTOB MyJIbTUIIIIEKcOopa WaveStar

4.JIabopaTopHoe 3anarue «AHanuz cucreM SDH npu nomomu ananuzaropa NGSDH «VictoriaCombo»»

5.IIpaktuueckoe 3anstue «@opmupoBanue JuHEHHbIX KOg0B BOCIT»

6.Ilpaktnueckoe 3ansaTue «P@opmuposanue moxysen STM-N»

N N NN

Tema 3.4 MHCTamnsnus1, HaCTpOWKa 1
skcrutyaTaius ooopynosanus BOCIT
texHosiorun WDM

Coneprxanmne

TexHonorus ONTUYECKOro MyJibTUIIEKCUpOoBaHus WDM.

14




HocTtounctBa u HegoctaTku Texnonorun WDM. Knaccugukanus WDM-cucrem. KananbHo-4acTOTHBIH
iaH. CTpyKTypHas cxema cucteMsbl nepenauu ¢ WDM.

Pa3HoBHIHOCTH ceTeBOro 000py10BaHMsl, HA3HAYEHUE, TEXHUUECKHUE JaHHbIE, COCTaB 000pY10BaHUS,
o0nactb npumeHenust. uctannsnus, KOHQUTrypupoBaHUE U MOHUTOPUHT 000pyoBaHus. Bunel u
Ha3Ha4YeHHe WH()OPMALIMOHHBIX U aBapUITHBIX cUTHANIOB. [IpocMOTp 1 aHanM3 aBapUUHBIX COOOIIEHUH.
ANTOpPUTM MOKCKA U YCTPaHEHUS! HEHCIIPABHOCTEH

B ToMm umcie mpakTudecKux u 1a00paTOPHBIX 3aHATHIA 4
JlabopatopHoe 3ausiTHe «M3ydyeHne ceTeBoro 000py10BaHus» 2
JlaGopatopHoe 3anATHE «OpraHu3anus JOKaJIbHOTO U YAAJICHHOTO KOH(UTYPUPOBAHUS 000PYA0BAHHSD) 2
Pazoen 4. Kopnopamuenasa 3aujuma ungopmayuu npu moouguxayuu 3auiuieHHou cemu * 14
Tema 4.1. Moougukayus 3awuwennou | CoaepxaHue 14
cemu U HACMPOUKA NOAUMUK Mo = K = o =
onuduKkanys 3amMIIeHHoN cetu. KoMpomeTarus y3na 3aimuineHHon cetu. Hactpoiika noamTuk
bezonacnocmu Ha y3nax a H T p ity T ™ 10
0€e3011acHOCTH
HacTpoiika J0KadbHBIX U TPAH3UTHBIX (PHIBTPOB OTKPHITON M 3aLIUIEHHOMN ceTH. TyHHeIupoBaHHe.
B TOM umcie mpakTHYeCKUX U Ta0OPAaTOPHBIX 3aHATHIA: 4
1.JIaboparopHoe 3ansaTHe «Moandukanus 3amuIIeHHON CeTH». 2
2.JIaGoparopnoe 3ansTue «KomnpoMeranust y3iia 3alUIIeHHON CETH. 2
Temartuka KypcoBbIX IPOEKTOB (paboT)
1. IIpoexT BOJIOKOHHO-ONTUYECKON JTMHHUM IIEPEavl CETMEHTA TPAHCIIOPTHOM CETH Ha 3aJaHHOM y4YacTKe
2. IlpoexTupoBaHu€e ONTOBOJIOKOHHON CETH B TOPrOBO-PA3BIEKATEIILHOM LIEHTPE 30
3. Pazpabotka cxeMbl onToBosokoHHOM JIBC B M®I]
4. TlpoexTupoBaHUE JOKAJIbHO-BBIYUCIUTENBHOM CETU C UCTIOIb30BAaHUEM BOJIOKOHHO-ONTHYECKOT0 Kabels B 00pa30BaTEIbHOM YUPEKICHUN
5. Opranusanys JOKaJbHONH KOMIBIOTEPHON CETH CHOPTUBHOIO KOMILIEKCA C UCIOJIb30BAHUEM ONTHKO-BOJIOKOHHOTO Kabess
[IpumepHas TemaTKa BHEAy JUTOPHON CaMOCTOSITENIbHOM paboThI
Pexomenayemast TeMaTHKa BHEAYy IMTOPHON CaMOCTOSITETILHON pabOThI:
1. CocraB u HazHaueHue ECO P®. Apxurektypa cereil. [lepBuunblie n BTopuuHbIe ceTH, Ci1ykObl cBsizu. Oynkuuu yposHeit OMBOC. 18

2. TexHoIOrUK KOMMYTAallUU IMaKCTOB.

3. IludpoBeie cucTeMBI Iepeaadn ¢ UMITYIbCHO-KotoBor Moysiueit (MKM). MKM-30/32. Kananel E1, E2, E3, E4.




4. YcTpoiicTBa TaKTOBOM CMHXpOHHU3auuu B pereneparopax LICIT UKM.

5. CniyTHUKOBBIE cUCTEeMBI CBsA3U. 3eMHble cTanu CCC.

6. Cetu crannaproB 3G, 4G, LTE.

7. TuroBble mapaMeTphl ¥ pa3HOBUAHOCTH 000pynoBanus HDSL

8. Bunbl mynbrumiekcopoB SDH. Tonosorust, apXxuTekTypa, CHHXpOHHU3AIUs CETEH.

9. CtpykTypHas cxema cuctemsl nepenauu ¢ WDM.

10. Pemienue 3agaun Ha pacdyeT 4acTOThI JUCKPETU3ALMU

11. Pemenue 3aga4 Ha HeIMHEWHOE KoaupoBaHue u nekoauposanue LICII

12. Pemenue 3a1a4 Ha pacyeT yNpaBISIOUIMX YaCTOT reHepaTopHoro obopymoBanust LICIT

13. Pemienue 3agau Ha noctpoenue guHenHbIx ko108 LICIT u BOCII

14. CoctaBuTh TabIMIly aHAIK3a TAPAMETPOB UCTOYHUKOB U MPUEMHUKOB ONTHYECKOTO U3ITYUYCHHUS

15. CoctaButh cxemy opranuzauuu cBa3u LICIT u BOCII mecTHO# ceTH, BHYTPU30HOBON M MarucTpajibHOU CETH

16. CocTaBuTh Ta0IMIly TEXHUYECKHX XapakTepucTUK U coctaBa obopyaosanus LICII u BOCII mecTHOM, BHYTpH30HOBOM, MarucTpaabHOM ceTeit
17. IlonrotoButk npe3enTtanuio mno BOCII MeCTHBIX, BHYyTPHU30HOBBIX M MAaruCTpajJbHbIX CETEH

18. CoctaBuTh MacnopTa Ha KaHaJIbl, CETEBBIE TPAKTHI M HA allapaTypy CUCTEM Iepeadn

19. CocTaBUThH CXEMBI UBMEPEHUI MAPAMETPOB KAHAIOB

20. CocTaBUTh TaOIMIIBI CTAHAAPTOB M MIPOTOKOJIOB MH(POPMAITMOHHBIX CUTHAJIOB, HOPM OIIMOOK B KaHaJaX U TPaKTax, BUJIOB aBAPHIHBIX CUTHAJIOB U
aBapUHUHON CUTHAIM3AIIUHN

IIpomexyrounas arrecrauus B ¢popme 3x3amena no MJ/IK.01.02 18

Y4yeOHas npaKkTUKa pa3aesa 2

Buner pabot

Paznenka xaberneli ¢ «BUTOM mMapoin» sl BKIFOYSHUS B KOHHEKTOPBI COOTBETCTBYIOIICH EMKOCTH. 36

MoHTaX KOMMYTallMOHHBIX MTaHEIEH.

HcnbiTanne CMOHTHPOBAHHOM JIMHUU TECTEPAMMU.

Odopmienne TOKyMEHTAlUU MPU CAaye JIMHUU B SKCIUTyaTal|io

Mopaudukamus 3auuIeHHON CeTH.

Hactpoiika 10KanpHBIX ¥ TPAH3UTHBIX (PUIBTPOB OTKPBITOM U 3aIUIIEHHOMN CETH.

Paznen 3 IIM.01. DiekTpopaguousMepeHusi U MeTPOJIOTUsI 96

MAK.01.03. DaekTpopaguou3MepeHusi © MEeTPOJIOT sl 60

BBenenue Coneprxanue 2
KitoueBble noHATHA qucuuIUInHbl. [Ipeamer u 3anaun IUCUUILIMHBI, CTPYKTYPa IACHUILIAHBIL. 2

HpO(l)eCCI/IOHaJ'IBHaH SHAYUMOCTDb JUCHHUIINIMHBI, MCXKIIPCIMCTHBIC CBA3U C IPYTUMHU AUCHUIIIIMHAMU.




HpaBOBBIe OCHOBBI MCTPOJIOTHHU, CTAHAAPTHU3AINU U TIOATBCPIKIACHUA COOTBCTCTBUA. KpaTKI/Ie
HCTOPUUYCCKHUEC CBCACHUA pa3BUTUS H3M€p€HHI>i, CTaHdapTUu3anuu.

B tom uncne MNPAaKTUICCKUX U J'Ia60paTOpHBIX 3aHATHH

Pasnen 1. OcHOBBI MeTPOJIOTHH

12

Tema 1.1.Hayka 06 usmepenun,
(bu3nvecKrue BEINIHHBI

Conepxanue

OO01u1me cBeIeHUsI O METPOJIOTHH, CTAHJAPTU3AIMH U cepTHdUKanuu. MeTposiorus Kak Hayka o0
U3MEPEHUSIX.

B TOoM umncnie npakTHYecKuX U Ta0OpaTOPHBIX 3aHATUN

Tema 1.2.M3mepenue pu3zndeckux
BEJIMYUH

Conepxxanue

OO6mume cBegeHUst 00 U3MEPEHHUH IIEKTPUIECKOT0 curHana. Ou3nveckrne BeTMIUHBI, ITKAJbI, CHCTEMBbI
¢buznyeckux BenuuuH. 3mMepenue puandeckux BeIUUMH, CYyTh IpocTeiiero namepenus. Knaccuduxarnms
U3MEpEHHH, XapaKTepUCTUKU KayecTBa U3MEPEHUs

B ToMm umcie mpakTuyecKux U 1a00paTOPHBIX 3aHATHHA

Tema 1.3. CpencrBa uzmepeHui

Conepxxanue

OO01u1me cBeZIeHUs O CPEICTBAX U3MEPEHHUS, KIacCU(UKAIUS CPEICTB U3MEpPEHHs. DJIeMEeHTapHbIe CpeCTBa
n3MepeHus. KoMinekcHele cpesicTBa u3MepeHusl. XapakTEpUCTUKH CPENCTB U3MEPEHUS. DTAIOHBI
OCHOBHBIX (PM3NYECKHUX €TUHHII.

B ToM uucne npakTH4ecKuX U 1a00paTOPHBIX 3aHATUN

Tema 1.4. MeToapl n3mepeHuit

Conepxxanue

O6mue cBeaeHus o Teopun u3mepeHuil. duszuueckue ABaeHUSI U 3QPEKThI, MOJ0KEHHBIE B OCHOBY
n3MepeHuil. Metonbl u3mepeHuil. MeToiiKa BbIMTOTHEHHS U3MEPEHUS

B tom uncne MPAKTUYCCKUX U na6opaT0pHHx 3aHATHH:

I.HpaKTquCKOC 3aaaTHe «Du3ndeckre BETUIUHEI B UX [S210505070005 004

2.Ha6opaTopHoe 3aHATHE « TexXHuYecKue cpeacrtBa Ajisd H3MCp€HHI>i»




3.JIaboparopHoe 3ansaTHe «3MepeHne Gpu3nvaecKol BETUIUHBD)

Tema 1.5. OcHOBBI TEOpUU
MOTPEIIHOCTEN U3MEPEHUI

Conepxanue

O6ume ceaenus. Knaccudukanus norpemHocteid. CucreMaTiueckue norpemsocti. CinyyaifHole
norpemHocTy. Kinaccsl TOUHOCTH CPECTB U3MEPEHHUS.

B TOM umce npakTHYeCKuX U Ta0OpaTOPHBIX 3aHATHN

Tema 1.6. O6paboTka pe3ynbTaToB
U3MEPECHUMN

Conepxanue

Llens u 3agaun 00paboTKH pe3yabTaTa u3MepeHuit. CriocoObl BEIpaXKEHHS PE3yJIbTaTOB U3MEPECHHUH, 3aITUCh
pe3ysibTaToB M3MepeHuil. DopMbl Tpe0CTaBICHHS PE3YyIbTaTOB U3MepeHui. [IpaBuiia okpyrieHus
pe3ynbTaTtoB u3MepeHuil. HomnHanbHble 3HaUSHUS BIUSIOMINUX BEJIMYUH PU HOPMAJIBHBIX YCIOBHUSX.
OO0paboTka U OlIEHKa pe3yIbTaTOB U3MEPEHHUIA

B ToMm umcie mpakTuyecKux U 1a00paTOPHBIX 3aHATHHA

Tema 1.7. 'ocynapcTBeHHas cucteMa
o0ecrnieueHus eJMHCTBA U3MEPEHUI

Conepxanue

Lenp 1 3a1a4m rocyJapCTBEHHOM cucTeMbl obecrieueHus enuucTBa n3mepenunii (CCOEN).
3akononarenbHas 6aza [COEN. HopmarusHas 6aza 'COEU. Metponoruueckuii Haazop

B TOoM uucie npakTHYecKuX U 1a00paTOPHBIX 3aHATUN

Pasnea 2. U3mepuresibHbIe NPHOOPLI

Tema 2.1. IIpuHIMIBI TOCTPOEHNUS
CPEICTB U3MEPEHHUS

Conepxxanue

O06001EHHas CTPYKTYpHAsl cXeMa U3MepHUTeIbHOro npubopa. Lllkanel n3aMepuTenbHBIX MPUOOPOB, LIeHA
JieNIeHHsI IIKaJIbl pudopa

B ToMm uncre npakTu4yeckux U J1abopaTOPHBIX 3aHATHI

Tema 2.2. AHaNOroBbIE
HU3MEpUTENbHBIE TPUOOPHI

Conepxanue

AHAaJIOTOBBIE U3MEPUTEIBHBIE YJIEKTPOMEXaHUIECKHE TPUOOPHI, OyKBEHHO-ITM(DPOBOE 0003HAUCHHE.
O0600ménHas CTpYKTypHas cXeMa dJIeKTpoMexaHnnueckoro nmpudopa. Knaccudukanus aHamoroBbx
ANEKTPOMEXaHUIECKUX MTPHOOPOB. Y CTPOHUCTBO U padOTa MArHUTOAIEKTPHUECKOTO U3MEPHTEITHHOTO
MeXaHu3Ma.




B ToMm umcie mpakTUyecKux U Ja00paTOPHBIX 3aHATHHA

Tema 2.3. IludpoBsie U3MEpHUTEIIbHBIC
MIPUOOPHI

Conepxanue

O6ume cBenenus o mudpoBsix npudopax. [IpeodpazoBanue nHpopmanuu B UPPOBHIX yCTPOHCTBAX.
Kopp1, mpumensiemsie B inpoBbIx npudopax. CTpyKTypHas cxema Hu(ppoBOro H3MEPUTEIBHOTO MprOopa.
MerTobl mpeoOpa3oBaHus B aHATIOTO-1IU(POBOM IipeodpazoBatee. Pexumbl paboThl IHPPOBOTO MPUOOPA,
3JIeMEHTHI U poBOTO MPUOOpa

B tom uncne MNPAKTUUICCKUX U J'Ia60paTOpHBIX 3aHSATHH:

1.JIaGopaTopHoe 3aHATHE «AHAJIOTOBbIE U IIU(PPOBHIE H3MEPHUTEIBHBIE TPHOOPHD»

2.JIaboparopHoe 3ansTHE «M3MEepeHue 3IeKTPUIECKOro CUTrHajla aHAJIOTOBBIMHA U IU(PPOBBIMU
npudopamm

Pasnen 3. UCTOYHUKH 3/1eKTPHYECKUX CUTHAJIOB

Tema 3.1.M3mepuTenbHble T€HEPATOPHI

Conepxanue

Haznauenue reHepaTopoB U3MepUTENbHBIX CUTHANOB. Kitaccudukanus reneparopoB. Cxembl 3a1al0LTHX
TE€HEPATOPOB. Y CTAHOBKA YaCTOTHI 3aJA0LIUX T'€HEPAaTOPOB

B TOoM uucie npakTHYecKuX U 1a00paTOPHBIX 3aHATUN

Tema 3.2. OCHOBHBIE THIBI
TeHEpaTOPOB CUTHAJIOB

Conepxxanue

['enepatopsl rapmMoHHueckux konedanuii. [{udposbie u3MepuTeIbHbIE TeHEPATOPBI HU3KUX YacTOT.
['enepaTopsl NIyMOBBIX CUTHAJIOB, UMITYJIbCHBIE T€HEPATOPBI. CTaHAPT YACTOThI, CHHTE3ATOPbI YaCTOTHI.
Oprassl ynpaBJIeHHUs] TEHEPATOPOM, BBIXOJAHBIE LIETIH TEHEPATOPOB

B ToMm umcie mpakTuyeckux U 1a00paTOPHBIX 3aHATHIA:

1.JTaboparopnoe 3anstue «M3yuenne paboThl TeHEpaTOpa CUTHATIOBY

2.Ha6opaTopHoe 3aHATHUC «I/I3yqune pa6OTBI reaeparopa CTaHAapTHBIX CUTHAJIOB»

Pa3zpnen 4. MeToabl U cpecTBa H3MEpPEHHs TApaMeTPOB CUTHAJIOB

16

Tema 4.1. 3Mepenue napaMeTpoB TOKa,

Conepxanue




HaIMpsKCHUA 1 MOIIHOCTU CUTHAJIOB

N3mepenue cuiibl TOCTOSHHOIO TOKA, PaCIIMPEHUE NIPEIEIIOB H3MEPEHUs TOKa. M3MepeHne nepeMeHHoro
Toka. Mi3MepeHune HanpspKeHHsI AIEKTPOMEXaHHnIeCKUMU pubopamu. Pacimpenne npeaenoB n3MepeHus
HanpsHKeHUs. BeImpsaMuTenbHbIA pubop, TepModIeKTpruaeckuii mpubdop. Kiaccudukanms metonos
U3MEPEHUS] MOIIHOCTHU. I3MepeHne MOITHOCTH METOA0M BOJIBTMETpa WK amriepmerpa. Lludpossie
BAaTTMETPBHI.

B ToMm uncie MPAKTUYCCKUX U J'Ia60paTOpHBIX 3aHITUI

Tema 4.2. I3mepenne aMIUIUTYAHBIX U
BPEMEHHBIX ITapaMETPOB CHTHAJIOB

Coneprxanue

Hasnauenue ocummnorpada, kinaccupukanus ociuiorpados. CTpyKTypHasi cxema YHUBEPCAIbHOTO
ocumuiorpada. [IpuHiun nonydeHus u3o0pa>keHus: Ha dkpaHe ocuusuiorpada. Msmepenrue aMIuIUTy AHBIX
U BPEMEHHBIX MapaMeTpoB curHana. HasHaueHue opraHoB ynpasieHus ocipuiorpagoM. Buabl u
Ha3zHadyeHue pa3BEPToK. OCOOCHHOCTH MPUMEHEHHS Pa3INYHbIX OCIUILIOrpadoB.

B ToM uncre npakTu4yeckux U J1abopaTOPHBIX 3aHATHI

Tema 4.3.N3mepenue
WH(OPMAILIMOHHBIX TAPAMETPOB
CUTHAJIOB

Conepxanue

14

[Ipubops! A1 4aCTOTHO-BPEMEHHBIX U3MepeHuil. I3MepeHune 4acToThl U UHTEpPBAJIOB BpeMeHH. MeTo bl
u3MepeHus (pa3oBoro caBura. MeTo sl U3MEPEHUs aMIUTATY THO-MO Ty TUPOBAaHHBIX CHTHANOB. L{udposoii
U3MEpHUTEIh apaMeTPOB MOAYIMPOBAHHBIX CUTHAJIOB. AHAJIM3AaTOp CIEKTPa MOCIIEI0BAaTEIbHOTO THIIA.
N3mepenune HanpspKEHHOCTH 3JIEKTPOMArHUTHOTO OIS

B tom uncne MPaKTUYCCKUX U J'Ia60paT0pHBIX 3aHSATHH:

12

1.JTaboparopHoe 3ansiTHE «VI3MepeHHe CHITBI TOKa

2.Jlaboparopnoe 3ausiTue «V3mMepeHue HanmpsKeHUs»

3.JIaboparopHoe 3ausiTHE «/3MepeHre MOITHOCTI

4.JIabopatopHoe 3aHsATHe «M3yueHune paboThl IEKTPOHHOTO OCIHIIIorpadar»

5.JIabopatopHoe 3anATHE «}I3MepeHne napaMeTpOB MIEKTPUUIECKOTO CUTHAJIA C TOMOIIBIO 3JIEKTPOHHOTO
ocuuiiorpaga

6.JlaGoparopHoe 3aHsTHE «3MepeHre YacTOThl U BpEMEHHOT0 Neproa HU(PPOBBIM YACTOTOMEPOM U
ANEKTPOHHBIM OCIUILIOrpadoM»




7.JIabopatopHnoe 3ansitue «M3mepenue ha3zoBoro capura»

8.JlaboparopHoe 3ansTe «M3mepenue ko3hGuIreHTa aMIIMTYIHOW MOTYJISIIHI

Paspnen 5. MeToabl ¥ cpeacTBa H3MEpPEHUS IapaMeTPOB KOMIIOHEHTOB PaJHOTEXHUYECKHX Liernei

Tema 5.1. Metoas! u cpencTa
M3MEPEHHS TTapaMeTPOB KOMIIOHEHTOB
PaIUOTEXHUYECKHX TeTen

Conepxxanue

N[ | DN

OO0u1me cBefeHus, KI1acCU(pHUKAIMI METOJ0B U3MEPEHUS MapaMeTpoB. M3MepeHe akTHBHBIX
COIPOTHBIICHUH. Pe30HaHCHBIE MEeTO/IbI U3MEpeHHUs TapamMeTpoB 1enei. Lludpossie mpubdopsr 1is
U3MEpEHMS TApaMETPOB AJIEMEHTOB. MeTo bl n3mepenus napamerpos AUX. CtpykTypHas cxema
aBTomMaruueckoro mmepurens AUX. Meroabl u3mepeHus uckaxxeHuit gopmsel curaana. [udposoii
U3MEPUTEITh HEIMHEWHBIX UCKaXEHUH (OPMBI CUTHATIA.

B tom uncne IMPAKTUYCCKUX U J'Ia60paTOpHBIX 3aHSATHH:

1.JTaboparoproe 3ansTHE «3MepeHHe IICKTPUUECKOTO COMTPOTUBIICHIS)

2.JIaboparopHoe 3ansTHE «3yueHne pabOTh H3MEPUTEIST UMMUTAHCA»

3.JIaboparopHoe 3aHsTHE «V3MEpeHHEe aMILTUTYAHO-YaCTOTHBIX XapaKTEPUCTUK»

4.JIaboparopHoe 3aHsTHE «VI3MepeHne HeTMHEHHBIX HCKAKCHHI

Pasznen 6. I/I3Mepemm B TCJICKOMMYHUKAIHOHHBIX CUCTEMAX

Tema 6.1. 3mepenus B
TCJICKOMMYHHUKAIIUOHHBIX CUCTEMAX

Coneprxanmne

OO111e cBeieHUs O CPEACTBAX U3MEPEHHUS ISl OLIEHKH 3aIIUIIEHHOCTH KOH(UACHIMAIBbHOW HHpOpMALIUK.
CpenctBa u3MepeHuil B TEIEKOMMYHHKAIUAX. PeriiaMeHTHbIE U 3KCIUTyaTallMOHHBIE U3MEPEHUSL.
CoBpeMeEHHbIE U3MEPUTEIIBLHBIE CPELICTBA

B ToMm uncre npakTu4yeckux U J1abopaTOPHBIX 3aHATHI

Tema 6.2. Cpencrsa 3amuThl
KOH(HIeHIIMATBHON HH(OpMaIH

Conepxanue

CtpyKTypHas cxema reHeparopa UIyMOBbIX CUTHaJI0B. CTpyKTypHas cXxeMa U3MEpUTEs IlyMa U BUOpaIuii.
CtpykTypHas cxema usmepureis yposHs. L{udpoBoit BoibT™MeTp.

B tom uncne MPAaKTUYCCKUX U J'Ia60paT0pHBIX 3aHATHH




1.JTaboparoproe 3ausTue «M3ydeHne cpecTB U3MEPEHUH ISl OLIEHKH 3aIlUIIEHHOCTH

. 1

KOH(HICHIIMATHHON HH()OPMAIHI»

2.Jlaboparopnoe 3ausitue «M3ydenue paboTsl UGPOBOro BOJILTMETPA U IHUPPOBOTO U3MEPUTENST YPOBHSD) 1
Pa3nen 7. OCHOBBI TEXHHYECKOTO PeryJupoOBaHUSA 2
Tema 7.1. Texunueckue pernamentsl 1 | ComepkaHue 1
CTaHapThI

O6uwme ceaenus. CynrHocTh ctannaptuszanuu. Lenu crangapruzanyu. [IpuHIMIBI cTaHIapTH3ALUH. 1

JIoKyMeHTHI B 00J1aCTH CTaHAApPTHU3ALINY.

B TOoM umncnie npakTHYecKuX U Ta0OpaTOPHBIX 3aHATUN -
Tema 7.2. Ceptudukanus npogyKIuu Copnepxanue 1

[TonTBepkieHue cooTBeTCTBUS U cepTuduranus. [IpuHIUIBI ¥ GOPMBI MOATBEPHKIECHUS COOTBETCTBUSI. 1

HobposonbHas ceprudukanus. O0s3aTenbHas CepTHHUKALIHSL.

B ToMm umcie mpakTUyecKux U Ja00paTOPHBIX 3aHATHHA -
Pazoen 8. Kopnopamuenasn 3awyuma unghopmayuu npu mexccemesom 63aumooeiicmeuu ™ 6
Tema 8.1. Meowccemesoe Copnepxanue 6
63aumooeticmeue* —

YcTaHOBKa M HACTPOMKA MEXKCETEBOIO IIII03a.

[TepBoHauanbHast HACTPOHKA MEKCETEBOI'O B3aMOJICHCTBUSL. 6

Monudukarysi MeKCETEBOTO B3aUMOICHCTBUSI.

B ToM ymcIie npakTHUecKuX U 1a00paTOPHBIX 3aHATUN -
[TpomesxyTounas arrectauus B popme auddepenuuposanHoro 3ayera mo M/IK.01.03 2
Y4yeOHas npakTUKa pasaena 3
Buner pabot 36

MonTax kabeneit HY u BY paznuyHbIMU TEXHOIOTHUSMHU.

MoHTaX OKOHEUHBIX YCTPOI?ICTB, MPUMCHACMBIX Ha MCCTHBIX TCJIe(bOHHBIX CCTAX, MaruCTpajJbHbIX XU 30HOBBIX JIMHUAX CBA3U IJIA SJICKTPUICCKUX U

ONITUYECKUX KabeJeH.

KOHTpOJ'IB KadyeCTBa MOHTa)Xa ¢ IPUMCHCHUCM NU3MEPHUTCIIbHBIX HpI/I60pOB IIOCTOSHHOI'O TOKAa.




Omnpenenenue BUa U MECTa MOBPEXKACHUS KaOEIbHOM JIMHUU CBSI3U C MMOMOIIIBIO TPUOOPOB MEPEMEHHOTO TOKA (PEIIEKTOMETPOB).

HcnbiTanne CMOHTUPOBAHHOW JIMHUU TECTEPAMM.
OdopmieHne JOKyMEHTAllUU IpY CAaye JIMHUU B SKCIUTyaTal|io

IIpou3BoaCTBEHHAN MPAKTHKA

Bupr pabort:

O3HaKOMJIEHHE CO CTPYKTYpPOH NMpennpusaTUsi, BBOAHBIN HHCTPYKTAX IO TEXHUKE O0€30MaCHOCTH U OXpaHe TpyJa.
O3nakomiieHHe ¢ KaOeTbHBIMU [IEXaMHU U yYaCTKaMH.

PaboTa ¢ TexHHUECKOW JOKYMEHTAIHEH.

N3ydenune 000pyI0BaHHS U YCTPOMCTB, MOBBIIAOIINX PA0OTOCTIOCOOHOCTD U HAJIS)KHOCTh KaOENbHBIX JTMHUH.
Oznakomiienue ¢ obopyaoanuem UTKC.

N3yuenue u paboTa ¢ KOHTPOJIbHO-U3MEPUTETHHBIM 000PYA0BAHUEM.

CamocrosTenpHast paboTa Ha 3aKpeIUIEHHOM pabodyeM MecTe.

BrinonHenne MHAMBUYaIbHOTO 3a/1aHUS IO MIPAKTUKE.

VYyacture B aBapUHBIX U TPOPUIAKTHIECKUX pab0Tax, MPOBOJUMBIX Ha KAOETFHOM y4acCTKe.

O6o06uenne marepuaia, opopmiIeHHE OTYETa, c/laua 3a4eTa.

180

[TpomerxyTouHas arTecTanus B popMe IK3aMeHa 1o npodecCHOHAITBHOMY MOAYIIIO

12

Bcero

836

**BapuaTHBHAs YaCTh




3. YcnoBus peanuzanuu paboue mporpaMmbl MpoGheCcCHOHAITBHOTO MOYJIS

3.1. Jlns peanuzanuu nporpamMmbl 0po(pecCuoHaIbHOTO MOTYJISI IPETYCMOTPEHBI
CJIeIyIOIUE CIeUalbHbIe TOMEIICHUS:

Jlabopatopust UnpopMaimoHHO-TEIEKOMMYHUKAIIMOHHBIX CUCTEM U CEeTeH
KabuHeT MeTpoJIoruu U CTaHIapTH3AIUN
[Tomernenue asst CaMOCTOSITEIBHON PaOOTHI

3.2. MapopManimoHHOE 00ECIIEYEeHUE peannu3aly MpOrpaMMbl

OcCHOBHBIE M€YaTHBIE U SJIEKTPOHHBIC U3IaHUS
1. K.E. Camyiinos, U.A. lllanumos, H.H. Bacun, B.B. Bacunesckuii, /[.C. Kymns6os, A.B.
KoposnskoBa Cetn m TenekoMMyHUKauuu : YueOHHK M mpaktukyM s CIIO /. — M.:
Nz parenscTBO Opaiit, 2023. — 464 c.
2. Omudep H.A, Onudep B.I'. Komnesrotepnsie cetu. [IpuHITUTIBI, TEXHOIOTHH, TPOTOKOJIBI
// YaeOnuk juis By3oB, 7-€ uza. — Cno.: [Tutep, 2020. — 944 c.
3. Hedenor B.M. Ob6mas teopus cBsizu. — M.: M3narensctBo FOpaiit. 2023.-495 c.
4. Hedenos B.U. Teopus anekTpocssazu.- M.: MznarensctBo FOpaiit. 2023.-495 c.

DNeKTpOHHbIC U3AaHUs (3JEKTPOHHBIE PECYPCHI)

HNuTepueTr-pecypcsr:

denepanbHas ciy»0a Mo TeXHu4YecKomMy u dkcnoptTHoMmy KoHTpoito (PCTIK Poccun)
www.fstec.ru

NudopmarimonHo-cipaBovHasi CUCTEMa Mo JOKYMEHTaM B 00JIaCTH TEXHUYECKON
3amuThl HHGopMauu www.fstec.ru

OO6pa3zoBareiibHbIC MOPTAJBI MO PA3IMUYHBIM HAMPABJICHUSM 00pa30BaHUS U TEMATHKE
http://depobr.gov35.ru/

®enepanbublil nopran « MHpopMalnOHHO- KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
obpazoBanum» htpp\\:www.ict.edu.ru

Caiit HayuHoii anexTponHoi 6ubnmotexku www.elibrary.ru

http:/www.globus-telecom.com

http://www.morion.ru/

http://www.nateks.ru/

http://www.iskratel.com/

http://www.ps-ufa.ru/

http://3m.com/

http://www.rusgates.ru/index/php - Marepuaisl caiita 3aBoaa «Depporpudop»

JlonoJHUTENIbHbIE UCTOYHUKHU:

OTeuecTBEHHBIE KYpPHAJIBI:

" «DIeKTPOCBS3bY;

«BecTHUK CBsI3M»;

«CeTH U CUCTEMEI CBSI3NY;

«MHpOKOMMYHHKAITMOHHBIE TEXHOJIOTUIY;


http://www.morion.ru/
http://www.nateks.ru/
http://www.iskratel.com/
http://www.ps-ufa.ru/
http://3m.com/
http://www.rusgates.ru/index/php

«TexHonoruu u cpecTBa CBI3N».
CnpaBo4HBIE ITOCOOUS:
I'OCT 8.417-2002. I'CHU. «EnuHUNOEI BETUYNHY).
I'OCT P 1.0-2004. «Cranpaptu3zanusi B PO. OCHOBHBIE MOJIOKECHUS»
I'OCT P 8.563-96. 'CU1 «MeTOoauKY BBITIOJIHEHUSI U3MEPEHUIN
3akoH PD «O TeXHUUECKOM PETYIUPOBAHUN.
[IpaBuna no nmpoBeaeHuo ceprudukanuu B PO.
[Topsimok mpoBeaeHMUs cepTudUKaUU MPOAYKIHH B PD.
['OCT 8.417-2002 TI'ocynapcTBEHHasi cucTeMa OOECIEUEHHUs €IMHCTBA M3MEPEHUM.
Enunuiipl BeuyuuH.
['OCT P 8.000-2001 I'ocynapcTBeHHasi cCTeMa 00ECIIeUeHUs €IMHCTBA U3MEPEHUM.
OCHOBHBIE MOJIOKEHUS.
OCT 45.159-2000 OtpacneBas cucteMa 00ecrieueHus eIMHCTBA U3MEPEHUIA.
TepMuHBI U OIIPEAEIICHUS.
OCT 45.150-99 Meroauku BbImoNHEeHHUS w3MepeHuit. [lopsmox pa3paboTku u
aTTeCTallUH.
I'OCT P 40.001-93 Cucrema ceptuduxauuu I'OCT P. Peructp cucrem kadecTsa.
OCHOBHBIE MOJIOKEHHUS.
I'OCT P 1.0-92 TocynapctBeHHass cucteMa craHgaptusanuu P®. OcHOBHbIE
MOJIOYKEHHS.
www.Convertworld.com (nepeBos eTuHUIl U3MEPEHNUS )



4. KoHTpOJIb U OIIEHKA PE3YIbTATOB OCBOCHHUS NMPOPECCUOHATBHOTO MOIYJIS

Koa n naumeHoBaHue
npogeccuoHATbHBIX U 00LIHX
KOMIIeTeHIIUH, (popMHUPYyeMBbIX B
paMkax MoayJis

Kpurepun onenkn

MeToabl OIEHKH

IIK 1.1. IIpou3BoguTe MOHTaX,

HaCTpPOMKY, MPOBEPKY
(GYyHKIIMOHUPOBAHUS u
KOH(pHUTYypHpOBaHUS

obopynoBaHus HHPOPMAIIMOHHO-
TEJIEeKOMMYHUKALIMOHHBIX CHCTEM
U ceTell.

- TPOW3BOJUTH MOHTaX KaOEIbHBIX
JUHAH H OKOHEYHBIX KaOCIhbHBIX
ycrporicts UTKC;

- TpoBepATh  (YHKIHOHHUPOBAHUE,
MIPOM3BOIUTH PEryJIUpPOBKY u
KOHTPOJIb OCHOBHBIX  ITapaMETPOB
ncrounukoB nutanus UTKC;

- H3MEPATh OCHOBHBIC ITOKA3ATEH
XapaKTEPUCTUKHU MPU BBIIOJIHEHUH
paboT 1Mo HAcTpOWKe, MPOBEPKE
(GYHKIIMOHUPOBAHUS U

TECTUPOBAHUE,
IKCIIEPTHOE HaOJIFOIeH1E
BBITTOJTHEHHS 71a00PaTOPHBIX

pabor,

9KCIIEPTHOE HaOJroIEHNE
BBITTOJTHEHHS MPAKTUYECKUX

pabor,

OIlEHKAa peleHus
CUTYallMOHHBIX 3a/1a4,

OIICHKA mporecca u

pe3yNbTaToB BBITIOJTHCHHS

koH(purypupoBanussUTKC; BUJIOB paboT Ha MPaKTUKE,
Qg QepeHIIMPOBAHHBIN 3a4eT,
9K3aMEH, PK3aMEH 110 MOAYJIIO
IK 1.2. OcymiecTBIsITh | - OCYIIIECTBIISATh TEXHUYECKYIO | TECTUPOBAHUE,
JTUATHOCTHKY TEXHUYECKOTO | IKCIUTyaTaIHI0 JUHEHHBIX | JKCIEPTHOE HaOI0IeHUE
COCTOSIHUS, MIOKCK | COOPYKECHHI CBS3H; BBIMIOJTHEHHST  J1a00paTOPHBIX
HEUCTIPaBHOCTEH M PEMOHT | - TpOBepATh (DYHKIHMOHHpPOBaAHUE, | paboT,
obopynosanus UTKC. IIPOU3BOIUTH PETyIHUPOBKY U | DKCIIEPTHOE HabmoeHue
KOHTPOJIb  OCHOBHBIX  I1apaMETPOB | BHIITOJIHEHUS MPaKTUYECKHUX
HWCTOYHUKOB nuTaHus | pabor,
paauoannaparypsl; OIICHKA perieHus
- H3MEpATh OCHOBHBIE NTApaMETPhl U | CUTYyallMOHHBIX 3a/]ady,
XapaKTEPUCTUKHU MPHU BHITIOJIHEHUU OLICHKA nporecca U
paboT 1O AMArHOCTHKE pe3ynbTaToB BBITIOJIHCHUS

TEXHUUYECKOI'O COCTOSIHUSI, TOMCKA
HEUCIIPABHOCTEH U PEMOHTE
o6opynosanust UTKC;

BUJIOB pabOT Ha MPaKTUKE,
9K3aMEH, 9K3aMEH 110 MO0




I1IK 1.3. ITpoBOAUTH TEXHUUYECKOE
oOciyxuBaHue  00OpyJOBaHUS
NTKC.

- OCYLLECTBIIATh TEXHUYECKYIO
JKCIUTYaTallUk0 JIMHEVHBIX
coopyxennit UTKC;

- U3MCPATH OCHOBHBIC MapaMETPhI U
XapaKTCPUCTHUKHU ITPU BBITTIOJITHCHUHN
TEXHUYECKOI'O O6CJ'IY)KI/IBaHI/I$I
obopynosanus UTKC;

- IPOU3BOAUTE KOHTPOJIb U
PETrYyIUPOBKY OCHOBHBIX [IapaMETPOB
HUCTOYHHUKOB IIUTAHUA O60py210BaHI/I$[

HUTKC;

TECTUPOBAHUE,
IKCIIEPTHOE HaOIII0IeHUE
BBITIOJIHEHUST  JTAOOPaTOPHBIX
pabor,

IKCIIEPTHOE HaOII0IeHUE
BBITIOJTHCHUA MPAKTUYICCKUX
pabor,

OLICHKA peLICHHMS
CUTYallMOHHBIX 3a/1a4,

OLICHKA npoiecca u
pe3yJIbTaToB BBITTOJTHEHHS

BHJIOB pabOT Ha TIPAKTHKE,
9K3aMeH, SK3aMEH 110 MOIYJIIO

[IK 1.4. OcyuiecTBisITh KOHTPOJIb
¢ynkunonuposanus UTKC.

- IPOBOJIUTH MOHUTOPUHT U KOHTPOJIb
(YHKIMOHUPOBAHUS 000PYIOBAHUS
UTKC;

- U3MEpPATh OCHOBHBIE MAPAMETPHI U
XapaKTepUCTUKH 000pyTOBaHUS
UTKC;

- BECTH 9KCIUTyaTallMOHHO-
TEXHUYECKYIO JIOKyMEHTAIIHIO Ha
ob6opynoBanne UTKC.

TECTUPOBAHUE,
IKCIIEPTHOE HaOII0IeHUE
BBITIOJIHEHUST  JTAOOPAaTOPHBIX
pabor,

IKCIIEPTHOE HaOII0IeHUE
BBITIOJTHCHUA MPAKTUYCCKUX
pabor,

OLICHKA pelIcHHs
CUTYallMOHHBIX 3a/1a4,

OLICHKA npoiecca "
pe3yabTaToOB BBITIOJTHEHUST

BHJIOB pabOT Ha TIPAKTHKE,
9K3aMeH, SK3aMEeH 110 MOIYITIO

OK 01. Beibupatb cioco0sl
peuieHus 3aaa4y
npodhecCHoHANBLHOM
JeSITeIbHOCTH, IPUMEHHUTEIBHO K
Pa3INYHBIM KOHTEKCTAM.

" 060CHOBAHHOCTH TIOCTAHOBKH LEH,
BBI60pa " MPUMCHCHUA MCTOOOB U
CIIOoCcO00B peleHus
po¢eCCHOHANBHBIX 3a]1aY;

- aJIeKBaTHAs OIICHKA M CaMOOIICHKA
3¢ PEeKTUBHOCTH 1 KauecTBa
BBITTOJTHEHUS TPO(HECCHOHAITBHBIX
3aga4

DKcnepTHOE HAOII0IeHUE




OK 02.0OcymiecTBisiTh MOUCK,
aHaJU3 U UHTEPIPETALHIO
nHpopmaiu, HeoOXOAMMON ISt
BBITIOJTHEHHUSI 3371249
npodecCuoHAIbHON
JEeSITEIbHOCTH.

- UCIIOJIb30BAHUEC PA3JIMYHBIX
HUCTOYHHUKOB, BKJIIOYas 3JICKTPOHHBIC
pecypchl, Meauapecypcesl, TaTepHeT-
PeCYpPCHI, IEPUOTHYECKUC U3TaHHS
0 CHETMAIBHOCTH ISl PEIICHUS
po¢eCCHOHANBHBIX 3a71a4

DKCrepTHOE HAOII0IeHNE

OK 03. ILltanupoBaTh u
peann30BbIBATH COOCTBEHHOE
npodeCCuOHAIBHOE U
JMYHOCTHOE Pa3BUTHE.

- IEMOHCTpAIHsI OTBETCTBEHHOCTH 32
MPHUHSATBIC PEIICHUS

- 000CHOBaHHOCTh CaMOaHaJIN3a U
KOPPEKIIHsI pe3yIbTaToB
coOCTBEHHOM pabOTHI;

DKCrepTHOE HAOII0IeHNE

OK 04. PaboTaTb B KOJIJIEKTHBE U
KoMaH1e, 3 (HEKTUBHO
B3aMMOJIEHCTBOBATH C KOJJIEraMHu,
PYKOBOJICTBOM, KJIUCHTAMH.

- B3aUMO/JICHCTBUE C 00yYarOIIUMHUCS,
MpenojaBaTesiIMU U MacTepaMu B
XoJie 00y4YeHHs, C PyKOBOAUTEISIMU
y4eOHOW U TPOU3BOACTBEHHOM
MIPAKTHK;

- 000CHOBaHHOCTH aHal3a PaboThI

DKCIepTHOE HaOII0IeHNE

OK 09. Ucmomp30BaTh
HH(})OpPMAITMOHHBIC TEXHOJIOTHH B
npodeccuoHaIbHON
JeSITEIIbHOCTH.

- 3(hpeKTUBHOCTH UCTIONB30BAHUS
nHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH B IPO(ECCHOHATBHON
JIeSITEeIbHOCTH COTJIACHO ()OPMHUPYEMBIM
YMEHUSIM U TIOJTy4aeMOMY
MPaKTUIECKOMY OTIBITY;

DKCIepTHOE HaOI0IeHNE







