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1. [TogcHUTEAbLHASA 3aNMUCKA

]_IGJ'II) HpOMe)I(YTO‘IHOfI aTTCCTAllU — OLCHHUBAHHUEC IMPOMCIKYTOYHBIX W OKOHYATCIBHBIX PE3YJILTATOB

O6y‘IeHI/I${ o AUMCIHMIIINHE, 06eCHe‘II/IBaIOH_[I/IX JOCTHIKCHUC

00pa30BaTeNbHOM POTrPaMMBI.

®DopMbI IPOMEXKYTOUHOM arrecTanuu: 3a4eT,PI'P — 9 cemectp

IUTAHUPYEMBIX  PE3YyJbTaTOB

OCBOCHUA

[Tepeuens KoMIeTeHIIUN, OPMUPYEMBIX B TIPOIECCE OCBOCHHUSI TUCITUTUIAHBI

KOZ[ W HAMMCHOBAHUEC KOMIICTCHIINH

Kon HHAWKATOpa JOCTHIKCHUA
KOMIICTCHI WA

ITIK-1: CiocobeH opraHn30BEIBATh BEITIOJHEHUE TEXHOJIOTHUCSCKIX MTPOIIECCOB TIPH
OKCIUTyaTalluu, TCXHUYECKOM 06CHY)KI/IBaHI/II/I, MOHTAQXE U PEMOHTE C YUCTOM
MPUHIIUTIOB 00ecreveHus: 6€30MaCHOCTH U HAJICKHOCTH TEICKOMMYHHKAIIMOHHBIX
CHCTEM U CETEH KEIEe3HOIOPOKHOI0 TPAaHCIIOPTa

[IK-1.3 IIK-1.4

PesynbTathl 00yueHus 0 JUCIUILTUHE, COOTHECEHHBIE C TUIAHUPYEMBIMH
pe3yabpTaTaMu OCBOCHHSI 00pa30BaTeIbLHON MPOrPaMMBbl

KOH 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXXCHUS KOMIICTCHIIMHU

Pe3yJ’ILTaTBI O6yquI/I${ 10 JTUCHMIIIMHE

O1eHOYHEIS
MaTepHaIbl
(cemectp 7)

[IK-1.3: IIpoBogut ananms
TEXHUYECKOTO COCTOSTHUS SIIEMEHTOB U
YCTPOMCTB TEIEKOMMYHUKALIMOHHBIX
CHCTEM U CETeH KeJIe3HOAOPOKHOI0
TpPaHCIIOPTa HA OCHOBE MHKEHEPHBIX
pacyeToB mapaMeTpoB Nepenaun
HaNpaBJIAIOMINX CUCTEM M B3aUMHBIX
BITUSTHUM, TIepeaTOuYHbIX
XapaKTEePUCTUK HANPaBIISAIOMINX
CHCTEM

OO0yJaromuiics 3HACT:

- OCHOBBI dKCILTyaTallii, MOHUTOPUHTA U
aIMUHHUCTPUPOBAHHUS CHCTEM IIepeavun
-METPOJIOTHYECKHE CITyKOBI, 00eCTIeYMBaIOIINE
€IMHCTBO U3MEPEHUN;

-TeXHUYECKUE CPEICTBA U3MEPEHNUH;

- pexkoMenganuu ITU-T u npaBuna MuHuCTEpCTBO
IUQPOBOTO Pa3BUTHUS, CBSI3H U MACCOBBIX
KOMMyHukauui PO

Bompocsr (Nel -
Ne22)

OO0yyaromuiicst yMmeeT:

- IOJIb30BAThCSl U3MEPUTENBHON annapaTypoi npu
CTPOUTENBHBIX, ITyCKO-HaaI0YHbIX U
sKcIuTyaTannoHHbIX n3MepeHusax TKCC,

- 00pabaTheIBaTh M OICHUBATH PE3YJIbTATHI
WU3MEpPEHU;

- OCYIECTBUTH MPABUIBHBINA BBIOOP Habopa
KOHTPOJIMPYEMBIX IIapaMETPOB U TEXHUIECKUX
CPEICTB ISl IOY4YeHUsI HanOoJee TOCTOBEPHBIX
JTAHHBIX O TEXHUYECKOM COCTOSTHUH
JIUAarHOCTUPYEMBIX CHCTEM;

- IPOM3BOJUTH PACUET OCHOBHBIX IIOKa3aTeneH
Ka4yecTBa [IEPBUYHBIX M BTOPHYHBIX CETEH CBA3M.

Bamaams (Nel -
Ne4)

OO0yyJaroIuiics BIaJIeeT:

- HAaBBIKAMH MTOCTPOCHUS W DKCILTyaTaluu
UQPOBBIX CHCTEM MEPEIavuy CUTHAJIOB C YY4ETOM
TpeGoBaHMi HOpM U TpeGoBaHwMii [IpaBui
TEXHUYECKON IKCILTyaTal[M1 IEPBUYHBIX CETeH
B3aMMOYBSI3aHHOMU ceTH CBsizu PO

3ananus (Nel -
Ne4)

[TK-1.4 TIpoBoauT aHaMM3
TEXHHYECKUX JAHHBIX, TIOKa3aTesei u
pe3yNbTaToB PaboThI

OO0yJaromuiics 3HaCT:
- (pu3HKO-MaTEMATUYECKHE METOIBI JJIsl PACYETOB
MapaMeTPOB CHCTEM CBSI3U M MPOBEPKHU MX

Bompocer (Nel -
Ne23)




TCJICKOMMYHUKAIIUOHHBIX CUCTEM U COOTBCTCTBUA HOPMATHUBHLIM ITapaMCTpaM

ceTed Ul pelIeHus 3a1ad OOyuatommuiics ymeer: 3aganus (Nel -
obecrieueHus ux 0€30I1aCHOCTH U - HCTIOJTH30BATh METOJIBI MATEMATHIECKOTO aHanmm3a | Ned)
HaJIS)KHOCTU ¥ MOJIETIMPOBAHUS (B TOM YHCIIE HMMUTAIIOHHOTO)

Il 000CHOBAHHS NPUHSTHS PELICHHUNA B
npodeccHOHANBHON IesITeTbHOCTH

- pa3pabaThIBaTh MPOTPAMMBI PEATU3AIH
MaTeMaTHYeCKUX MoJiesIel IS ONUCaHUs
(YHKIMOHUPOBAHUS U TIOIyYEHHS [TOKa3aTesei

paboter TKCC
OO0yuaromuiicst Biajeer: 3amanus (Nel -
- HaBBIKAMHY [TPUMEHEHUS IIPUKIIAIHBIX Ne3)

nporpaMMHBIX cpeacTB U CAIIP mis pemenus
3a[a4 MaTeMaTHIECKOTO MOJIETNPOBAHUS,
TEOPETHUECKOT0 U FKCIIEPUMEHTAIILHOTO
uccuenoBanus cucteM u nporeccoB TKCC.

[IpomexyTouHas aTTectanus (3a4eT) MPOBOAUTCS B OJHOM U3 CleAyOmuX Gopm:
1) cobecenoBanue;
2) BeimonHenue 3aganui B OMMOC Caml YIIC.

2. TunoBble KOHTPOJIbHBbIE 32/IAHUSI MJIH MHbIE MATEPHUAJIBI JI1 OLIEHKU 3HAHUI, YMEHUIA,
HABBIKOB M (WJIM) ONBITA /1eSITeIbHOCTH, XaPAKTEPHU3YIOIIUX YPOBeHb ChOPMHUPOBAHHOCTH KOMIETEHIIUI

2.1 TunoBbie BONPOCHI (TECTOBBIE 3aIaHUSA) IJIsl OLIEHKU 3HAHUEBOI0 00Pa30BaTEIbLHOI0
pe3yJabTara

KOZ[ U HAUMCHOBAHWEC MHANKATOPA JOCTUIKCHUSA O6paSOBaT€J’IBHLII7[ pe3yabTart
KOMIICTCHIIH

ITK-1.3 TlpoBogut aHanmu3 TexHUYEcKOro | OOywaroumiics 3HaeT:

COCTOSHMSL ~ DIIEMEHTOB M YCTPOMCTB | - OCHOBBI SKCILUTyaTallii, MOHUTOPUHIA U 8JIMUHUCTPUPOBAHUS CHCTEM

TEJIEKOMMYHHKAIIMOHHBIX CHCTEM W ceTeil | Ieperaydn

JKEIIE3HONOPOKHOTO  TPaHCIIOPTa  HA | - ~-METPOIIOTUYECKHE CITyKObI, 00€CTIEYNBAIONINE EIMHCTBO

OCHOBE MHKEHEPHBIX pacyeroB | U3MEPEHHUH;

NapaMeTpOB  TEpPEauyd  HANpaBIAIOMINX | ~TEXHUYECKUE CPEICTBA U3MEPEHUI;

CUCTEM u B3aMMHBIX BiusiHui, | - pekoMmenpanuu ITU-T u mnpaBuna MununcrepctBo Lu@poBOro
nepeaaTOYHbIX XapaKTEPUCTHK | Pa3BUTHSA, CBA3U M MACCOBBIX KOMMYHHUKaui P@

HAIPAaBISIONINX CHCTEM
1. KakoBo ocHOBHOe Ha3HAYeHHE TAKTOBOH CHHXPOHH3AMHU?
a) o0ecreynBacT PaBEHCTBO CKOpOcTed 00pabOTKM 1U(POBBIX CHUTHAJIIOB B JIMHEHHOM W CTaHIIMOHHOM
o0opyioBaHNH;
0) obecrieunBaeT MPaBUIHLHOE OMPE/ICIICHIE TPAHMIT IUKIIA B TPHHUMAEMOM CHTHAJIE;
B) o0ecrieunBaeT Ha IpHUeMe MPABIIIFHOE BBIIEIICHNE CUTHAJIOB CITy>KeOHOM, aBapHitHO# nH(OpMAaIu.
2. YTo HA3BIBAIOT JGKHTTEPOM HM(PPOBOro curHana?
a) OTKIIOHEHHUs (pa3bl 3HAYAIIMX MOMEHTOB MPHHATOTO IU(PPOBOT0 CUrHANA OT (Da3bl 0KMUJAEMBIX 3HAYAIIIX
MOMEHTOB HJI€aJIbHOTO CHI'Haya ¢ yactoramu MeHee 10 I'i;
0) oTkJIOHEHUsI (a3bl 3HAYAINX MOMEHTOB IPHHATOTO HU(PPOBOTO CUTHANA OT (Pa3bl OKHMIACMBIX 3HAYAIINX
MOMEHTOB HJICATBHOTO CUTHaJa ¢ yactoTamu Oonee 10 I'm;
B) OTKJIOHEHHUE YaCTOTHI IPUHSATOTO CUTHAJA OT 0XKUJAeMOM YacTOTH neanbHoro curHaia Ha 10 I'm.
3. YUto npeacrasJseT codoii Banaep uugpooro curuana?
a) OTKJIOHEHUS (ha3bl 3HAYAIMX MOMEHTOB MIPUHATOrO U(PPOBOTO CHTHAA OT (ha3bl 0XKUIAEMBIX 3HAYAIINX
MOMEHTOB HJICaTLHOTO CUTHANa ¢ yactoramMu MeHee 10 I'm;
0) oTkiIoHEHUs (ha3bl 3HAYANTIX MOMEHTOB TPUHATOTO MU(PPOBOTO CUTHAIA OT (ha3bl OKHMIaeMBIX 3HAYAIIHX
MOMEHTOB HJ€aJIbHOTO CUTHaNIA ¢ yacToTamu 6onee 10 I'n;
B) OTKJIOHEHUE YaCTOTHI IPUHSATOTO CUTHAJA OT 0KHUAeMOMN YacTOTHI uieanbHoro curnana Ha 10 I'm.
4. KakoBbl eTHHHMIIBI H3MePEeHHs TKUTTEpa?
a) eIMHUYHBIC HHTCPBAJIbI;




0) HaHOCEKYH[IBI;
B) paJMiaHEbl.
5. Kakue orpannyure/ibHble MapaMeTPhI M0 JLKUTTEPY YCTAHABJIMBAIOTCS JJ1s IM(POBOH annmapaTtypbi?
a) BXOJHOU JKUTTEP, HOMYyCTUMBIN JDKUTTEP, BBIXOTHOM IKUTTED;
0) HOMyCTUMBIN JUKUTTED, NIepeaaToyHas GYHKUUS 10 JHKUTTEPY, BBIXOIHON JUKUTTED;
B) K03(h(pHUIIMEHT HKUTTEPA, TOIMYCTHUMBIN DKUTTEP.
6. Uto onpenensieT A0MyCTUMBIIi JoKUTTEP?
a) MpeAebHO TOMYCTUMBIH DKUTTEP Ha BEIXOJTHBIX HHTEpdelicax 000pynoBaHus;
0) OTHOIIEHNE aMIUIUTY bl BEIXOJHOTO [DKUTTEPA K aMIUIUTY e JUKUTTEpa Ha BXOJE B AUANIA30HE YacTOT;
B) 3HA4YEHHE [DKUTTEpPa, KOTOPOE IOJDKHO BBIACP)KUBATH OOOpYIOBaHME Ha BXOOHBIX HHTepdeiicax,
obecrnieunBasi 0e30MMO0YHBII TPHEM.
7. YTo onpenesnsieT nepegaTouHasi pyHKIUs 1O JGKUTTEpy?
a) 3HaYeHUE JDKUTTEpa, KOTOpoe JIOIDKHO BBIACPKUBATH 00OpYyJIOBaHME Ha BXOJHBIX HUHTepdelicax,
obecrieunBasi 6e30MUO0YHBIHN MTPHEM;
0) OTHOIIEHHE aMILTUTY bl BEIXOJHOTO [DKUTTEPA K aMIUIUTY e [UKATTEpa Ha BXOJE B AMANIA30HE YacTOT;
B) OTHOILCHHE aMIUIUTYbI JXKUTTEPA HA BXOJIE K aMIUIUTYAE BBIXOAHOTO [DKUTTEPA B AUAMA30HE YaCTOT;
8. Kakue reHepaTopsl HCHOJIL3YIOTCS B Ka4ecTBE MEPBHYHBIX ITATOHHBIX F'€eHEPaTOpPOB?
a) KBapLEBkIE;
0) aToMHBI€ (TI€3MeBBIE U PYOHINEBEIE);
9. KakoBo HazHaueHue SSU?
a) obecrieyeHre OMOPHBIMU CUTHAIAMH YYACTKOB CETH MPH MOTEPE MEPBUYHOTO STAIOHA;
0) obecrieueHre TOYHOCTH B JONTOBPEMEHHOH CTaOMIBHOCTH YaCTOTBI;
B) obecrieueHre pa3AeabHOro TaKTUPOBAHUS I KXKIOI'0 HAIIPABJICHUS [IEpeaadH.
10. Kakyio TouHocTh 4acToThl 00ecnieunBaet SETS B aBTOHOMHOM pexxume?
a) 4,6 *10°,
0)+1*10",
B) £ 107,
11. Kaxkwue ckopocTu nepegay Harpy3km o0ecne4yMBalOTCsl MPH UCIHOJIb30BAHUM BUPTYaJIbHOH CLENKH
VC-12-Xv?
a) Xv x 149,76 Mowut/c, rue Xv = 1..256;
0) ot 6,784 Mowut/c no 434,176 Mowut/c ¢ mmarom 6,784 Mowurt/c;
B) ot 2,176 M6wut/c no 139,264 M6wut/c ¢ marom 2,176 Mout/c.
12. Kakue CKOpOCTH Nepelavyd HArpPYy3KH 00ecreYHBAIOTCS NMPH HCNOJH30BAHUM BHPTYAJIBLHOW CHENKH
VC-4-Xv?
a) ot 2,176 Mout/c mo 139,264 Moéut/c ¢ marom 2,176 Mourt/c;
0) Xv x 149,76 Mourt/c, rue Xv =1..256;
B) ot 6,784 Mowut/c 10 434,176 Mout/c ¢ marom 6,784 Mowur/c.
13. Jnureasnocts STM-1 paBHa:
a) 500 Mkc;
0) 125 MKc;
B) 125 mc.
14. JauteabHocTh Beex 0j1okoB STM-N:
a) onuHakoBa (125 MKc);
0) paznuuHa;
B) oguHakoBa (500 Mkc).
15. Kakue ckopocTH nepeayu Harpy3ku odecrne4ynBalOTcs NPU HCMoJb30BaHuu cuenku VC-2-Xc?
a) ot 6,784 Mowut/c no 47,488 Mbourt/c ¢ marom 6,784 Mourt/c;
0) 599.04 Mowut/c, 2396.16 Mowurt/c, 9584.64 Mowut/c, 38338.56 Mout/c;
B) 155.52 Mowut/c, 622.08 Mbowurt/c, 2488.32 Mowut/c, 9953.28 Mowur/c.
16. Kakue ckopocT nepeiauu HArpy3ku MoryT odecrne4yuBaThcs MPH MCNOJIb30BaHuM cuenku VC-4-Xc?
a) ot 6,784 Mowut/c no 47,488 Mbourt/c ¢ marom 6,784 Mourt/c;
0) 599.04 Mowut/c, 2396.16 Mowurt/c, 9584.64 Mowut/c, 38338.56 Mout/c;
B) 155.52 M6urt/c, 622.08 M6ut/c, 2488.32 Mbut/c, 9953.28 Mburt/c.
st yero HeoOxoauMo ckpeMOJMpoBaHue curuaaa B SDH?
a) JUIs BBIPaBHHUBAHUS CKOPOCTEN;
0) IUIs BBISIBJIICHHS OIITOOYHO MIPUHATHIX OUTOB B IPUHIATOM WH()OPMAITMOHHOM CHUTHAJIE;
B) JUTSI IOJTYYCHHSI CUTHAJIA C YaCTHIMH MEPEX0IaMH MEXTY €r0 YPOBHSIMH.
18. B ueM cocTonT onepanus cKkpeMOJIHpPOBaHUsA?
a) CyMMHUPOBaHHE [0 MOIYJIO 2 nepeaasaeMoro uHpopmannonHoro curaaia ¢ [ICII;
0) nobaBneHue B epenaBaeMblii MHPOPMAIIMOHHBIN CUTHA PETYINPYEMOTO YnCiia OUTOB;
B) MHBEPCHSI 3HAYCHUS BceX OMTOB B MepeiaBacMOM HH(GOPMALIMOHHOM CHUTHAJIE.
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19. Kakumu napamerpamu xapakrtepusyercs IICII ckpembaepa?
a) BUJ MOJIMHOMA, TIEPHOJI, BU HAYaJbHOTO OJIOKA MOCIE0BATENIbHOCTH;
0) BUJ MOJIMHOMA, CTPYKTYpa, BUJ HAYaJIbHOTO 0JIOKA TIOCIIeI0BATCIbHOCTH;
B) BUJI TOJTMHOMA, TTEPHUOJ, BUJ] KOHEYHOT 0 OJIOKa MTOCIEA0BATENEHOCTH.
20. Kakossl napametpsl IICII, ncnoas3yemoii aist ckpemoauposanust B SDH?

a) p = x'+ x°, T=128, {0000000}
6) p = 1+x°, T=63, {1010101}
B) p= l+x% x’, T=127, {1111111}.

21. Kakas yactb 6;10k0B STM-N ckpemoO/upyercsi?
a) ckpembmupyercs Bech 010k STM-N;

0) Bech 010K, kpome SOH;

B) Bech OJI0K, KpoMe nepBoii cTpoku SOH.

22. YeMm 3amyckaeTcsi ckpemMoJiep?

a) OaifTom, ciemyiomuM 3a ociaenHuM OaiiToM nepBoii crpoku SOH;
0) crapuM 6utoM OaiiTa, CleLyIomero 3a MocieAHUM OaiitoM nepBoii crpoku SOH;
B) cTapimuM OuToMm Oaifta, crieayromniero 3a mocieaauM oaiirom SOH.

[IK-1.4 IlpoBomuT aHamM3 TEXHUYECKUX
JaHHBIX, TIOKa3zaTeJed U  pe3ysbTaToB
paboThl TEIEKOMMYHHUKAIMOHHBIX CHCTEM U
ceTell [uId pelIeHus 3aJad 00ecreueHHs UxX
0€301acHOCTH U HAJCKHOCTH

OO0yyaromuiicst 3HaeT:

- (¢u3HKO-MaTeMaTHICCKHEe METONBI i1 pPacuéToB ITapaMeTpOB
CHCTEM CBA3M U IIPOBEPKH HX COOTBETCTBUSA HOPMATUBHBIM
rnapameTpam

1. Ecain 4Hc/I0 KAHAJIOB CHCTEMBbI PAaBHO 8, KOJHYECTBO JBOMYHBIX Pa3psiloB B KaHAJLHOM HHTepBaje — 8,
noJioca 3¢ PexTuBHo nepenapaemoix yactot 0,3 — 3,4 k', To TakTOoBas yacTtora B cucreme BPK UKM paBHa:
8 xI'm, 64 xI', 256 xI'n, 1024 xI', 2048 k"1, 8448 kI'11

2. JlaHa cxeMa U BpeMeHHasi iuarpaMmma TpexkanaiabHoil cucteMbl BPK MKM. Curnan B Touke «0» cxeMbl

Oy/1eT 1Mo HoMepoM:
1,4,5,6,7,8
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3. JJana cxema u BpeMeHHasl Auarpamma tpexkaHajbHoil cucteMbl BPK NKM. Curnaji B ToUKe «B» CXeMbI
OyneT moa HoMepoMm:
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4. lana cxeMa M BpeMeHHas JuarpaMMa tpexkaHaiabHoO# cucreMbl BPK UKM. Curnan B To4ke «I» cXembl
OyIer o HoMepom:
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5. lana cxeMa M BpeMeHHasi quarpamMma TpexkaHaiabHoil cuctembl BPK MKM. Ha BpemenHoii qmarpamme
N0JI HOMepPOM «8» M300pakeH CUTHA:
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6. B STM-1 copep:kuTcsi NepBUYHBIX NM(PPOBBIX MOTOKOB:

a) 1;
0) 3;
B) 4;
r) 63;
) 64.

7. B STM-1 copep:kuTCcsl TPETHYHBIX HUA(PPOBBIX MOTOKOB:

a) 1;

0) 3;

B) 4;

r) 63.

8. Ilepuoa cnegoBanusi TpaHcHOPTHLIX MoayJieil STM-1 paBen:
12,5 Mxc, 125 mkc, 250 mxc, 500 mxc, 1000 mxc

9. Ilepunon cnegoBanus TpaHCHOPTHBIX MoayJieil STM-4 paBen:

12,5 mkc, 125 mxc, 250 mic, 500 mkc, 1000 mxc




10. Ilepuon cneqoBanus TpaHcHOPTHBIX MoxayJieil STM-16 pasen:

12,5 mkc, 125 mxc, 250 mrc, 500 mkc, 1000 mxc

11. MyJabTUIUIEKCHPOBAHME B CHHXPOHHBIX TPAHCIIOPTHBIX MOIYJISI OCYLIECTBJISIETCS
a) MOOUTHO;

0) noGaiiTHO;

B) TpHAIaMH;

12. lIpu muddepeHMaAIBLHON UMITYJILCHO-KOA0BOH Moayasuun (JIUKM):

—_

KBanToBaHMO 1 KOAMPOBAHUIO MTOIBEPTAETCS MPOU3BOHAS ITOCTYTAIOIIETO Ha BXOJI CUTHAIA

2. KsaHTOBaHHIO 1 KOAMPOBAHUIO MOJIBEPTAETCS CUTHAJ PA3HOCTH MEXIY JBYMS COCETHHUMH OTCUETAMHU

3. Ha kaxpom mare IUCKpeTH3alWH AOIYCKAaeTcsl MPUPALICHUE CTYNEHYaTOW (PYHKIMH, PaBHOE BEIHMYUHE
OJHOTO I1ara KBaHTOBAHUS

13. IIpu peabta moayasiuuu (JAM)?

—

KBanToBanuto u KOAWPOBAHUIO IMOABEPIracTCA IIPOU3BOJHAA ITIOCTYIIAOMIEr0 Ha BXO/J CUTrHaJIa

2. KBauTOBaHuUIO U KOAWPOBAHUIO IMMOABCPracTCsa CUTrHaJl pa3HOCTH MCKAY ABYMS COCCAHUMU OTCHECTAMU

3. Ha KaKAOM MIare AUCKpETU3aluu AOIYCKACTCA NpHUpAIICHUC CTyHCH'{aTOI)'I (bYHK]_[I/II/I, PpaBHOC BCJINYUHE
OJHOTO I1ara KBaHTOBaHUA

14. PerenepaTtopsl B cucTeMax NepeAavy HyKHbI:
a) JJIs1 BOCCTAHOBJICHUS IIepeJaHHON UMITYJIbCHOM [10CIeJ0BAaTEIbHOCTH

0) /U1 YCUJICHUS UMITYJIbCHBIX CUTHAJIOB
T') U KOPPEKIIUH OTCTaBaHUs O (ha3e CHEKTPaTbHBIX COCTABIISIOIINX

15. B HmxenpuBeIeHHOM cXeMe pereHepaTropa HoMepamu 1, 2, 3, 4, S 0003HaYeHBI CJIeqyOLIHe JJIeMEeHThI:

| 3 *

e
1

—=| 5 o —

a)l -KY,2-BY,3-BTY, 4-PVY,5-®BH, 6 —BeixV¥, 7-11Y
0)1-BY,2-11V,3 -KV, 4-PV,5-BexV, 6 - ®BU, 7- BTU
B) 1 -BY,2-KVY,3-PVY, 411V, 5-BTY, 6 — Beixy, 7— ®BH
r)1 -BY,2-KVY,3-11V, 4-PV,5-®BU, 6 - BexV, 7—BTY

16. B Hu:KenpuBeIEHHO cXeMe pereHepaTopa yCTPOMCTBO M0 HOMEpPOM 3 BHINOJIHAET POJib:

3 = 4 —=| 5 |—= 6 —=

a) IOPOTroOBOTO yCTPOHUCTBA

0) pelaroIero ycTponcTea

B) BBIJICJIUTEIISI TAKTOBOW YaCTOTHI

r) GopmMupoBaTeNs BEIXOAHBIX HMITYIHCOB




17. B Hm:kenpuBeieHHO# cXxeMe pereHepaTopa yCTPOicTBO MO HOMepPoM 4 BBINOJIHSIET POJIb:

3> 4 = 5 I 6 —=

a) TIOPOTOBOTO YCTPOMCTBA

0) pelaromiero ycTpoicTaa

B) BBIIACINUTCIIA TAKTOBOM YaCTOTHI

r) GOpMHPOBATES BEIXOTHBIX UMITYJIECOB

18. B Hm:xenpuBeeHHOM cXeMe pereHepaTopa yCcTpOicTBO MO HOMEPOM S BBINOJIHSAET POJIb:

3 *

e
1

—*| 5 o —

a) IOPOrOBOTO YCTPOHCTBA

0) peluaromiero ycTpoiucTaa

B) BBIJICIUTENS TAKTOBON 4aCTOTEI

r) GOpMHPOBATENS BEIXOTHBIX UMITYJIECOB

19. B Hm:xenpuBeeHHOM cXeMe pereHepaTopa ycTpoicTBO MO HOMEPOM 7 BBINOJIHSIET POJIb:

3> 4 = 5 I 6 —=

a) IOPOrOBOTO YCTPOWCTBA

0) pemaromero ycTpoiucTsa

B) BBIJICJIUTENS] TAKTOBOM YaCTOTHI

) GOpMHPOBATES BEIXOTHBIX UMITYJIECOB

20. Kox 4B/5B saBasiercs:

a) OJIOYHBIM KOJIOM

0) TpeXypOBHEBBIM KOJOM

B) KoJioM Oe3 Bo3BpaieHus k Hyiro (NRZ)
T') KOJIOM C BO3BpalleHueM K Hyio (RZ)

21. Kox MYIINA siBasieTcs:

a) OJJOYHBIM KOJIOM

0) TpeXypOBHEBEIM KOJOM

B) K0JIoM Oe3 Bo3BpaleHus K Hyto (NRZ)
I') KOJIOM C Bo3BpalieHnueM K Hyro (RZ)




22. Koo NRZ siBasieTcs:
a) OJIOYHBIM KOJIOM

0) TpeXypOBHEBBIM KOJIOM
B) KOJIOM 0e3 BO3BpaIleHHs K HYJIO

HYyJei?

0) moguunuposanusiiit YT (HDB-3)
r) 6e3 Bo3BparieHus K Hyio (NRZ)

23. Kakoii KO odecneuynBaer BBIICJICHHEC CUHXPOCUTHAJIA TIPpU nepeaade NJIUHHBIX HOCJIe)IOBaTeJILHOCTeﬁ

a) ¢ uepemoBaHuEM MOJIIPHOCTH UMITYIIbcoB UITH

2.2 TunoBble 3a]aHUA VI OIIEHKH HABBIKOBOI0 00Pa30BaTeILHOIO pe3yJabTaTa

[TpoBepsiemblii 00pa30BaTeNIbHBIN PE3yJIbTaT :

KOI[ 1 HAUMCHOBAHUEC MHAUKATOPA
JOCTHXKCHHUA KOMIICTCHI N

O0pa3zoBaTenbHbBIN pe3yIbTaT

TTIK-1.3 [IpoBOAUT aHATIU3 TEXHUYECKOTO
COCTOSIHUS JIEMEHTOB U yCTPOMUCTB
TEIEKOMMYHHKAIIUOHHBIX CUCTEM U CeTel
JKEJIE3HOIOPOKHOTO TPAHCIIOPTA HA OCHOBE
WH)XCHEPHBIX PacueTOB MapaMeTpoB Mepeaadn
HaIpPaBISIONINX CUCTEM M B3aUMHBIX
BIIUSTHUM, IEPEAATOUYHBIX XapaKTEPUCTHK
HAIPAaBISIONINX CHCTEM

OO0yyaromuiicst ymeeT:

- TI0JIb30BaThCS U3MEPUTENBHON alapaTypoil IPU CTPOUTEIIBHBIX,
My CKO-HAJIQJ0YHBIX U 3KCIUTyaTaluoHHbIX m3MepeHusx TKCC,

- o0pabaTkIBaTh M OICHUBATH PE3YJIHTATH N3MEPECHHIA;

- OCYIIECTBHUTH IMPAaBWJIBHBIA BbIOOp HabOpa KOHTPOIUPYEMBIX
MapaMeTpoB U TEXHUYECKUX CPEJCTB JUIsl TOJIy4YeHHs HanOosee

JIOCTOBEPHBIX JaHHBIX 0 TEXHUYECKOM COCTOSTHUH
JIUATHOCTHPYEMBIX CHCTEM;
- TpPOUW3BOJUTH pacdyeT OCHOBHBIX TIIOKa3aTeleld KayecTBa

INCPBUYHBIX U BTOPUYIHBIX ceTeil CBA3M.

1. Ha3oBuTE NOPSIIOK H3MEPEHHsI B3aUMHBIX IIOMEX B TEIEKOMMYHHMKALMOHHBIX YCTPOMCTBAX Ha XK.J.T.
2. U3mepnTe ypoBeHb omex B KaHanax u Tpakrax L[CII
3. [IpoBeauTte n3MepeHne B3aUMHBIX BIUSHHUM 1 3alIMIIEHHOCTH B TpaKTaX M KaHajaX CBS3U

4. O1ieHuTe YPOBEHD MEPEXOAHBIX MTOMEX.

[IK-1.3 I[IpoBomuT aHamM3 TEXHUYECKOTO
COCTOSIHUS 3JIEMEHTOB u YCTPOUCTB
TEJICKOMMYHHUKAIIMOHHBIX CHCTEM M CETeH
JKEJIE3HOIOPOKHOTO TpaHCIOPTAa HAa OCHOBE
HHKEHEPHBIX PACUCTOB MMapaMeTPOB TIepeIavn
HalpaBJISAIONIMX  CUCTEM M B3aUMHBIX
BIUSHUNA, TEPEeJAaTOUYHBIX  XapaKTEPUCTHUK
HAIPaBJISIONTIX CHCTEM

OOyyJaromuiics Bnajeer:

- HaBBIKaMU MOCTPOCHUS U IKCILTyaTaIy NU(POBBIX CUCTEM
nepeayn CUTHAJIOB C y49eTOM TpeOOBaHU HOPM U TpeOOBaHMIMA
IIpaBun TeXHUYECKOH SKCIUTyaTalMi NEPBUYHBIX CETEH U
B3aMMOYBS3aHHOM ceTu cBsi3u PO

1. Tlpomeaute m3mepenue (pa3zoBoro MpoxkaHus U KOIPGHUITHESHTA OMTHOOK

2. Ha3zoBuTe METOIBI U CPEACTBA MMPOBEACHUS IKCILTyaTAlIMOHHBIX U3MEPEHUN

3. OnuiuTe OpraHu3alUio U3MEPEHUHN IPU SKCILTyaTallud CPEACTB CBSI3U HA JKEJIE3HOJOPOKHOM TPAHCIIOPTE

4. Ha3oBuTe MOCIEA0BATEIFHOCTh U3MEPEHNUH, TIPOBOANMBIX TPU MOBPEKACHUAX CPEICTB CBSI3U, U MEXaHNU3MBI

obecrieueHue 0€30MacCHOCTH

[IK-1.4 TIlpoBoauT aHamuM3 TEXHUYECKHUX
JAHHBIX, [TOKa3aTelledl U Pe3yNbTaToB paboThI
TEJICKOMMYHHKAITMOHHBIX CUCTEM M CETeH IS
peleHus 3aja4 obecrieueHus 150.4
0€30IaCHOCTH U HAJIEKHOCTH

OOyuaromuiicst ymeer:

- HCIIOJIB30BaTh METO/BI MAaTEMaTHYECKOTO aHAIN3A U
MOJIETUPOBAHUS (B TOM YHCIIE UMUTAIIHOHHOTO) JJIs 0OOCHOBaHUS
NPUHATHS pelICHHH B TPO(eCCHOHATBHOMN AeITENbHOCTH

- paspabaThiBaTh NPOTrpaMMBbl pealu3alld  MaTeMaTHUECKHX
Mojene [uis omnucaHus (YHKIMOHHPOBAHUS M  IOIYUYECHUS
nokazareineii padborelt TKCC

1. Paccunraiite moNTOBpEMEHHBIC U OnlepaTuBHBIE HOpMBI oOoK B LICIT

2. VI3mepbTe 3aTyXaHue HANpPaBIIAIOIINX JIUHUNA

3. H3mepbTe BEepOSITHOCTH OITHOOK

4. Onumure ,E[I/ICT&HLII/IOHHLIﬁ KOHTPOJIb pEr¢HCPaATOPOB

[IK-1.4 TIlpoBoauT aHamUM3 TEXHUYECKHUX
TAHHBIX, [TOKa3aTellel W pe3yabTaToB paboTHI
TEJICKOMMYHHKAITMOHHBIX CUCTEM M CETCH IS
peIIeHUs 3ama4 obecnieueHust ux

OO0yyJaroIuiics BiajeeT:

- HaBBIKAMHU TMPUMEHEHUS MPHUKIATHBIX MPOrPAMMHBIX CPEICTB H
CAIIP s pemeHus 3amad MaTeMaTHYCCKOTO MOJCITHPOBAHUS,
TEOPETUUYECKOTO M IKCIEPUMEHTAIBHOTO HCCICIOBAHMUS CHUCTEM M




0C30IaCHOCTH U HAJIC)KHOCTH | nporeccoB TKCC.

1. O630p CYHICCTBYIOINUX CUCTEM aBTOMAaTUYCCKOTO KOHTPOJIA U I/IBMGPCHI/Iﬁ CpCACTB CBA3U.

2. As
3. Cy

TOMAaTH3aluA H3MepeHI/Iﬁ B TCXHUKE CBA3U
IIECTBYIOIIUEC CUCTEMBI aBTOMATUYCCKOI'O KOHTPOJIA U I/ISMepeHI/Iﬁ CpCACTB CBA3U

2.3.

e e A

CLI»
10.
11.
12.
13.
14.
15.
16.
17.
cekuuii SD
18.
19.
20.
21.
22.
HU3MEpPECHUS
23.
3aTyXaHHs
24,
25.
26.
27.
28.
29.

2.4.

Saganue 1.

HepequL BOIIPOCOB AJIsI MOATOTOBKH oﬁyqaloumxm K HpOMe)KyTO‘lHOﬁ arreCcralumn

[Toaxon K OCHAILIEHUIO U3MEPUTEIIbHON TEXHUKHU

CucTteMHOe U 3KCILTyaTallMOHHOE U3MEPHUTEIbHOE 000PYA0BaHHE

I'pynnel u3smMepeHu, XapakTepHbIE JI1 BTOPUYHBIX CETEH CBSA3H

MeTobl BBIYHUCIIEHUS TapaMEeTPOB OIUOOK B IIM(PPOBBIX KaHAJIaX

Metopoorust U3MepeHust OMMUOO0K ¢ OTKIIOUEHUEM KaHaa

Mertoposorust u3MepeHust OInO0K 6e3 OTKIIIOUEHHS KaHaa

MeTo161 HOpMUPOBAHHS MTAPaMETPOB HU(POBBIX KaHAJIOB

Merononoruu G.821, G.826, M.2100

W3mepenus u npoBepKy NMpoBoaUMBbIE coryiacHO «BpemenHoi nHetpykimu no sxcmuryaranuu LCIT

HopmupoBanue napameTpoB ommiOO0K MU(PPOBHIX TPAKTOB

Kpurepuu renepanun u copoca aedexkroB LOS u AIS mns cucrem PDH

Anomanuu u nedexTsl B TpakTax cucreM PDH

Mojienb 3TalOHHOTO TPaKTa MpPU ONEPATUBHBIX U3MEPEHUAX

Brruncnenue mapamMeTpoB OMIMOOK MPH ONEPATUBHBIX U3MEPEHUSIX

Onpenenenue rpanuil napametpoB S1 u S2

Hopwmsl Ha napamerps! TpaktoB SDH o M.2101.1

Meronuka npoBeaeHus usmepeHuid napametrpoBBIS mis cuctem PDH unu MynbTHIIEKCOPHBIX
H

N3mepenne ommbok 6e3 npekpamtenus ceszu LICIT CLIU

Mertoarka TecTupoBaHus HIU(POBBIX TPAKTOB M OIICHKA PE3YJIbTATOB

Knaccudukanus nsmepenuit noroka E1

Amnanus pa6otsr NE IL[CII

W3mepenune napameTpoB (usznueckoro ypoBHs: Cxema A U3MepeHHsl MapaMeTpoB HMITYJILCOB,
BBIXOJHOI'O CONIPOTHBIIEHUS, U3MEPEHUE 3aTyXaHUsl aCUMMETpUH BbIxoja cTbika DSO u E1.
N3mepenune napameTpoB Qu3nUecKoro ypoBHs M3MepeHue BXOAHOro compoTuiieHus: M3mepenue
acumMmeTpuu Bxoja cteika DSO u E1.

N3Mmepenne napameTpoB KaHaIbHOTO YpoBHsS El

N3mepenne napameTpoB ceTeBoro yposHs El

Coo0mmeHus o HeucrpaBHOCTIX B ceTsix SDH

OKcIutyaTtalluoHHble u3MepeHus B ceTsax SDH

TectupoBanue cetn SDH

Hopwmpbl Ha moka3zaTenu n1pokanus u apeida ¢assl

IIpumep PI'P.
Pacyer HEOOXOAMMOrO YKCiIa COEAUHUTENBHBIX JIMHUU ATC

Paccuutath ¢ momomnipto nporpammsl Excel HHTEHCHBHOCTB NOCTyNAKOMIENH HArpy3ku Ha HU(POBYIO

ATC. UcxonHble naHHbIE MpeAcTaBieHbl B Tadbaunax 3.1, 3.2.

3aganue 2.

Onpenenuts HE0OX0AUMOE YHCIO0 coeAMHNTENbHBIX THHUNA ATC, mpu N3BeCTHON BeTUYUHE

BEPOATHOCTHU MOTEPH BbI30Ba P, pazpaborarh mporpaMMy Ha aaroputMmudeckoM ssbike [lackans,
peanu3yroIyIO TaHHbIM AJITOPUTM.

3amaun pacdera CeTH MOABHUKHOM CBS3HU



3anmanue 1. PaccuuTaTh YMCI0 YACTOTHBIX KAaHAJIOB B COTE MPU U3BECTHBIX 3HAYCHUSIX CIEIYIOIINX UCXOTHBIX
JIAHHBIX: TTOJO0CH! 4acToT, BhiaenseMbix st CIIC - F, momocs! yacToT kakmoro kanaina — Fy , koaddurmenra
MOBTOPHOT'O MCIOJBL30BaHUS 9acTOT — 1. Onpenenuts ko3 GUIIMEeHTh YMEHBIIICHUS COKAaHATBHBIX TTOMEX ISt
3aJIaHHBIX 3HAYCHUH 1. 3HAYCHUS UCXOTHBIX JTAHHBIX B3STh U3 TaOIUIEI 1.1.

3anmanue 2. OnpeneuTh eMKOCTh CETH TOIBIYKHOM CBSI3U N Ha OCHOBAHWU CJICTYIOIIHUX JIAHHBIX: BEPOSATHOCTH
noteps P, yaensHOM HHTEHCUBHOCTH OJTHOTO a00OHEHTa - Y, Yhclia KaHaJlIoB B cOTe - k, o01ero yucna cot - M.
3HaueHUS UCXOIHBIX JaHHBIX B3ATh U3 TaOIUIB! 2.1.

3ananue 3. PacueT OCHOBHBIX KOJIMYECTBEHHBIX IOKa3aTeel KauecTBa MpelocTaBieHus yciyru SMS.
CobpaTh HEOOXOAUMYIO CTATHCTUKY C TIOMOIIBIO MOOMILHOTO TeJe)OHA U PACCUUTATh TAaKHUE MTOKA3aTENH, KaK:
a) TOCTYMHOCTh YCIYTH;

0) BpeMs Iepeavu;

B) BpeMsI 3aJICPKKU JTOCTYTIA;

') OTHOCUTEJIbHOE KOJMYECTBO BBINOJIHEHHBIX Niepenad SMS.

Tabnunyal3.11

Ne | Kateropum CpegHee | CpegHsaga | Bpems YHH
aboHeHTOB 4yumcno NPOAOITIXK.
BbI3OBOB | 3aHATUS,
B YHH C.
1. | MHanengyansHoe | 0.8 99 YTpEHHUN
nonb3oBaHne YUHH
1.1 98 BeuepHuin
YHH
2. | HapogHo-
XO3SIMCTBEHHbIN 4,0 63 YTpeHHumn
CEKTOp: 1,2 90 YUHH
«enoBon» BeuepHuin
«cnarbHbIN» YHH
3. | TakcodoH 9,5 76 [HeBHOM
MECTHOM CBA3U 10,5 93 YHH
BeuepHuin
YHH
4. | PAUOHHbIN
neperopHbIN 18 120 BeuepHuin
nyHkT (PIIT)_ YHH
5. | NMuHum ot YATC 4.1 65 YTpeHHui
YHH
6. |®akc no Tened. (4 135 YTpeHHuin
anroputmy YHH
7. | AboHeHT LUICNO
2B+D 10 92 YTpeHHuin

YHH




Tabnuyadil2

Ne
BapunaHTa

Homepa
KaTteropum
aboHeHTOB
(Tabn.1)

Yucno
aboHeHTOB
Kakaom
KaTteropum

CyMmapHbie
nortepu
BbI30BOB

10000
50000
1000

0,19

55000
2000
500

0,18

15000
3000
510

0,17

60000
2100
600

0,16

65000
2200
800

0,15

7000
520
510

0,20

75000
630
850

0,19

80000
2300
820

0,18

85000
530
1000

0,17

10

90000
540
1100

0,16

11

50000
2200
1000

0,15

12

~NWN|[OOWN|[OOAON [ NOAON | OWN[OODN | OAORN[OWODN | OWDN|[PAPW2 ] PRON|WON-

55000
2200
1000

0,20

13

o O

60000
580
1100

0,19




14 65000
570 0,18

1200

15 70000
2300 0,17

900

16 75000
2400 0,16

1200

17 20000
50000 0,15

530

18 25000
65000 0,20

560

AN BAN_2{OCON[([NODN[OEADN

19 30000
70000 0,19

800

20 35000
75000 0,18

1500

NN ([ON -

3. MeToauveckne MaTepHaJibl, ONpeaeA0Nue NPoueaypy U KpUTepUN OLleHUBAHNUS
c¢opMHPOBAHHOCTH KOMIIETEHUMIA NPU NPOBEACHUN NIPOMEKYTOYHOI aTTeCTAlMU

Kputepun ¢popMupoBaHusi OlleHOK 110 0TBETAM HA BONPOCHI, BHINOJIHEHHIO TECTOBBIX 3aJaHUI

- OLEHKA «OTJIMYHO» BBICTaBIISICTCA OOYYAIOIIEMYCs, €CIM KOJIMYECTBO IPABHIBHBIX OTBETOB Ha
Borpockl coctanisieT 100 — 90% ot obmiero o60bEMa 3a1aHHBIX BOIIPOCOB;

- OIIEHKa «XOPOLIO» BBICTABIAETCS OOydaromeMycs, €cid KOJIMYECTBO IPABWIBHBIX OTBETOB Ha
BOIPOCH — 89 — 76% oT o61iero oobEéMa 3a1aHHBIX BOIIPOCOB;

- OIICHKA «YAOBJIETBOPHMTEJBHO» BBICTABISACTCS OOYYAIOIIEMYCsl, €CIM KOJIMYECTBO IPABHIIBHBIX
OTBETOB Ha T€CTOBbIE BONPOCH —75—-60 % oT o61iero oobéMa 3a1aHHBIX BOIPOCOB;

- OLICHKA «HEYAOBJIETBOPHUTEILHO» BBICTABIICTCS OOYYaIOMIEMYyCs, €CIH KOJIMYECTBO IPaBHIBHBIX
oTBeTOB — MeHee 60% oT 0011ero o0bEMa 3aTaHHBIX BOIIPOCOB.

Kpurtepun ¢popMupoBaHusi OLICHOK IO Pe3y/JbTATAM BBINOJHEHUS 3aJaHUH

«OTIMYHO/32a4TEHO» — CTABUTCS 32 pabOTY, BHIIIOJHEHHYIO ITOJIHOCTHIO 0€3 OMNOOK U HEJJOYETOB.

«Xo0poI1o/3a4TeH0» — CTAaBUTCS 3a padOTy, BHIMOJIHEHHYIO MTOTHOCTHIO, HO TIPY HAJTMYWU B HEll He Oolee
OJTHOU Herpy0oii OImMOKN 1 OTHOTO HeoueTa, He OoJiee TpeX HEJOUYETOB.

«Y10BJIETBOPUTEIBLHO/3aUTEHO0» — CTABUTCS 32 pabOTy, eciii 00yYaIONIMICS TIPABUIILHO BBITIOJIHWII HE
MeHee 2/3 Bceid paboThl WK IOMYCTHI He Oosee OJHOM rpy0oii OomuOKY U JBYX HEIOYETOB, HE Oojee OJHOMN



rpy0oii U omHOI HerpyOoi ommOKku, He Ooyee Tpex HerpyObIX OMIMOOK, OJHOM HerpyOol OmMOKH M JBYX
HEJIOYETOB.

«Hey/n0BJIeTBOPUTEJIBLHO/HE 3a4YTE€HO» — CTaBUTCS 3a pabOTy, €CIM YHUCIO OIMMOOK U HEJI0YETOB
MPEBBICHIIO HOPMY JIJIsl OIICHKH «YJIOBJICTBOPUTEIILHOY» WU MPABHIILHO BHIMIOJIHEHO MeHee 2/3 Bcel padoTHlI.

Buowi owubok:

- epybOvle OwubOKU: He3HAHUe OCHOBHbIX NOHAMUL, NPABUIL, HOPM, He3HAHUe NPUeMOo8 peuleHus 3a0ay,
OWUOKU, NOKA3bIBAIOWUE HENPABUTILHOE NOHUMAHUE YCA08USL NPEOTIOHCEHHO20 3A0AHUS.

- HeepybOvle OwUOKU: HEMOYHOCMU (QOPMYIUPOBOK, ONpedeseHull, HePAYUOHAIbHLIL B8blO0p X00d
peuieHus.

- Heoouemvl. HEPAYUOHATbHbIE NPUEMbl BbINOIHEHUS 3A0aHUs; OMOENIbHblE NOSPEUHOCMU 8
Gopmynuposxe 86180008, HebOpedCHOe 8bINOIHEHUE 3A0AHUSL.

Kpurtepnu ¢popMupoBaHus OLEHOK MO 3a4eTy
«3aYTEHO» — CTYACHT TNpHOOpeT HEOOXOIMMBIE YMEHHS M HaBBIKH, NPOAEMOHCTPHPOBAT HAaBBIK
MPAaKTUYECKOTO MPUMEHEHUS IOyYEeHHBIX 3HaHUH, HE TOIYCTHUI IOTHYECKUX U (PaKTHUECKUX OLTHOOK
«He 3aYTEeHO0» — CTYACHT JEMOHCTPHpYET (parMeHTapHbIe 3HAHUS H3Yy4aeMOIro Kypca; OTCYTCTBYIOT
HE0O0XOIMMbIE YMEHHSI U HaBBIKHU, JIOMYIIEHBI IPyOble OIIHOKH.
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