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1 OPTAHM3AIIYSA U TPOBEJEHUE TPAKTUYECKHNX 3AHATHIA

Heysn npakTHYeCKUX 3aHATHIA:

- TIOMOYb OOYYarOMIMMCSI CUCTEMAaTU3UPOBATh, 3aKPENUTh U YIIYyOUTh 3HAHUS TEOPETUUCCKOTO
Xapaxkrepa;

- Hay4YUTh CTYJEHTOB IpHEMaM pEHIeHHs] MPAKTHYECKHX 3a/ay, CHOCOOCTBOBATH OBJIAJICHUIO
HABbIKAMU M YMEHHUSIMH BBIIIOJIHEHUS PAcueTOB, rpadUueCcKuX U IPYruxX BUOB 3a/1aHUM;

- HAay4YuTh UX paboTaTh C KHUTOW, CIy)XeOHOHl JOKyMEHTalued W CXeMaMH, I0JIb30BaThCA
CIIPaBOYHOM U HAy4YHOU JIUTEPATYPOU;

- (GopmupoBaTH yMEHHE YUUTHCS CAMOCTOSITENIBHO, T.C. OBIIQJCBaTh METOIAMH, CIIOCO0aAMH H
preMaMy CaMOOOYUYEHHS, CAMOPA3BUTHS M CAMOKOHTPOJISL.

IIpakTunyeckue 3aHATHS — METOJ[ PEMPOIYKTUBHOTO OOYyYCHHS, 0OecreunBaroIMii
CBSI3b TEOPUM M NPAKTHKH, COAEHCTBYHOIIMA BbIPA0OTKE y CTYJCHTOB YMEHHUM W HaBBIKOB
MPUMEHEHUS 3HAHUMN, TIOJYYSHHBIX Ha JICKIIUU U B X0JI€ CAMOCTOSITENIbHON pabOThlI.

[TpakTHyeckue 3aHATHS Wrpal0T BAXXKHYIO pPOJb B BBIPAOOTKE y CTYACHTOB HaBBIKOB
NPUMEHEHUs TOJIYYCHHBIX 3HAHUW U1 PELICHHUs MPAKTHUYECKUX 33Jad COBMECTHO C
MIPENO0/1aBaTEIIEM.

CTpyKTypa NpakKTHUYECKUX 3aHSATHMN:

1. Bcrymienue npenoaaBarens — SMUH.

2. OTBeTHI Ha BOMPOCHI CTYJICHTOB 110 HEICHOMY MaTepuany — 10 10 MuH. BHadaie u naiee

0 Mepe HEOOXOTUMOCTH.

3. Ilpaktuueckas yactb — 10 160 MuH.

4. 3akI0YUTENbHOE CIIOBO MPEnoaBaTelis — 10 SMUH.

[TpakTyeckue 3aHATHS MPEACTABISIOT COOOM 3aHATHS 1O PEUICHHIO Pa3UYHbIX
MPUKIAIHBIX 3a7a4, TECOPUTHUECKU MaTepuan s KOTOpBIX ObUT JaH Ha JeKuusax. B urtore y
KaXJIOTO 00y4aromerocs A0 KeH ObITh BRIpa0OTaH OmpeeeHHbIN MpodecCuoHaTIbHbIN TOAX0I K
pelIeHUI0 KaKJI0M 3a7aui U WHTYHIUsA. Ha mpakTudeckue 3aHATHS BBIHOCSTCS YETHIPE 3aJadH.
[IpenonaBatens CTpeMUTCS K TOMY, YTOOBI 3aHATHE [1aBAJIO IIEJIOCTHOE TMIPEACTABJICHHUE O
MpeAMETe U METOJaX U3ydaeMon NUCIHUIUINHE, PUYEM METOANYECKass (PYyHKIIMS BBICTYIAET 31€Ch
B KaueCTBE BEAYIIEH.

Cnucok peKOMEHA0BAaHHOW JTUTEPATYPHI:

1. Xamanynun 3.D. Metopl U cpeicTBa U3MEPEHUN B TEIEKOMMYHUKAIIMOHHBIX CUCTEMaX.
VYyebHoe nocobue - M.: FOpaiit, 2014

2. l'opmuenko B.H., Teepeukuit M.C. MHOrokaHaJIbHBIE TEIEKOMMYHHKAIIHOHHBIE CHCTEMBI.
VY4eOnuk 1t By30B - M.: ['opsiuas nunus - Tenekowm, 2013

3. Topmuenko B.H., Teepeuxuit M.C. IlpoekTHpoBaHWEe W TEXHHUYECKAs HSKCILUTyaTaIus
M (POBBIX TEIEKOMMYHUKAIIMOHHBIX CHUCTEM U ceTei. YueOHoe nmocobue ass By30B - M.: ['opsiuas
muaus — Tenekom, 2012



lIpaxmuueckoe 3ansimue Nl

Tema: KonTpoiib paboTOCIIOCOOHOCTH anmnaparyphbl, KAHAJIOB U TPAKTOB MHOT'OKaHAIBHBIX

cucreM niepeaaun (MCII)

[TocranoBka 3aauu:
1. ITpoBectu BBIOOP KOHTpOIUPYEMBbIX apameTpoB MCII
2. BBITIOITHUTE KOHTPOITb Pab0TOCIIOCOOHOCTH My bTHILIEKcopa SDH B mepuon

OKCIUTyaTaliuu

Kpartkue Teopernyeckue cBeieHUst

Cucrema nepejauu sBiseTcsl 00OBEKTOM, MOABEPralOLIMMCS B MIPOLIECCE IKCILTyaTalluu
MEePUOIMYECKOMY HIJIM HENpPephIBHOMY KOHTpOJt0. B camom ob6mem Buzae molyio CII MoxkHO
MPEJICTaBUTh B BHJIE€ TUHAMUYECKOW CHCTEMBI, BHIOJHSIONIEH Mpeodpa3oBaHue, U nepeaady
BXOJ/IHBIX CUTHAJIOB B BHJE HEKOTOPHIX QyHKIHMH. B 3TOM ciydae mpu UCIIpaBHOM COCTOSTHUU
OK xaxxmoii BXOJHOW (PYHKIIMHM COOTBETCTBYET BIIOJIHE OIpeieneHHas (PYHKIUsS Ha BBIXOJE.
Takum oOpa3zoM, B caMOM OOIIeM BUJIE MPOLIECC KOHTPOJS MOXKHO MPEJCTaBUTh KaK KOHTPOJIb
BBIXOJHOW (YHKIIUM BPEMEHU, SBISIOMCHCS peaknueld CHUCTEMBl Ha BXOTHYIO (QYHKIIHIO
BpPEMEHU.

Cucrema nepenaun kak OK mpenctaBiseT coO0H CI0KHYIO CHUCTEMY, HMEIOIIYIO
MHOKECTBO MapaMeTPOB M XapaKTepucTuk. [1o cyTu, KakIbIii KaHAT U KaXABbIH TPAKT MOXKHO
MpEJCTaBUTh KaK OTAEIBHYIO CHCTEMY C OonbmiuM uucioM napameTpoB. [lapamerpsr CII
XapaKkTePHU3yITCs:

- HOMUHAIBHBIM 3HAaY€HUEM U TPaAHUIAMU JOMYCKOB (00MycK — YCTaHOBIEHHBIC
pacyYeTHBIM WJIM OIBITHBIM IyTEM TPAHMIIBI I 3HAYCHUH mapamerpa, mpu KoTopbix OK
CITOCOOCH BBITIOJHATH 3aJJaHHBIC (YHKIIMM B TEUYCHUE TPeOyeMOoro BPEMEHHU B 3aJIaHHBIX
yCIOBUSIX paboThI);

- 3aBUCHMOCTBIO OT BHEITHUX YCJIOBUM (TeMIepaTypsl, BIAXKHOCTH H T. II.);

- TpeOyeMol TOUHOCTBIO U3MEPEHUI;

- 3aKOHOMEPHOCTBIO U3MEHEHHUS BO BPEMEHU B MEPUOJI SKCIUTyaTallHH;

- G YHKIIMOHAIBHOM 3aBUCUMOCTBIO OT JIPYTUX BEJIMYHMH U MPOLIECCOB.

Hns  yngoOctBa aHanmu3a mapaMeTpbl KIAacCU(UIHUPYIOTCS MO  Pa3IudHBIM
MpU3HAKAM.

[To cnocoby onpeodenenus pa3nuyarT mapamMeTphl:

- BBIpOKCHHBIC JJICKTPHUYCCKUMHU BEIWYMHAMU W  OICHWBACMBIMU MPSMBIMHU
U3MEpEHUsIMU (HAIPUMEpP, YPOBEHb U3MEPUTEIBHOTO CUTHANA);

- u3MepsieMble KOCBEHHBIM IMyTeM (OCTaTOYHOE 3aTyXaHWe WM €ro OTKJIOHEHHE,
3aTyXaHUe HeTMHEHHOCTH);

- HEDJIGKTpUYECKHE BEIMYMHBI, M3MEPEHHS KOTOPHIX M Iepefada Ha pacCTOsSHUE
TpeOYIOT MpeIBapUTEIbHOTO Mpeodpa3oBanus (IaBleHne BO3yXa B kabelne, TeMneparypa u
BiaxHocTh B HYII unu HPII);

-OIICHUBAEMbIC BU3YaIIbHO (ITapaMeTPhl, TPOBEPSEMbIE CBETOBBIMH UHIUKATOPAMH ).



AHanu3 3KcIyaTaluu 000pyAoBaHUs MoKa3biBaeT, yTo 6osee 80... 90% mapameTpos
CII oTHOCSTCS K IEpBOU IpyIIIE.
[To 3nauumocmu mapameTpbl MOTYT OBITb:
- onpedenauwumMy — WX KOHTPOJIb TO3BOJISIET OLCHUTH OOIIYyI0 paboTOCIIOCOOHOCTH
CII. ITapameTpbl, HCHOJb3yEeMbIE COBMECTHO C OIPEACSIOMMUMH JUIsl OTHICKAaHHUS MECT
MOBPEXKICHUM, HA3bIBAIOTCS 8CHOMO2AMENbHbIMU,
- NpocHO3UpyrowuMu — COAEpKaT HHQPOpMalHIO, HEOOXOAMMYIO IJis IPOrHO3a
TexHu4eckoro coctostuusa CII;
- aBapuliHbIMy — YacTh ONPENEIAIONUX MapaMeTpoB, MO KOTOPBIM CYIAT O
NpuOIMKEHUU aBapUMHBIX pexkuMoB B padote CII.
B 3aBucuMocTH OT cmenenu ungopmamueHocmu pa3andaoT MapamMeTphl:
-gbixoonvix  @yuxyuti CII, wuMermue caMyl0 BBICOKYIO CTEIECHb O0O0OIICHUS
nHpopManuu o ee paboToCcrocoOHOCTH (K HUM OTHOCST OIPEACISIONINe TapaMeTphl);
- anemenmog CIlI, uMerone camyl0 HHU3KYIO CTeleHb 0000meHus (0OBIYHO 3TO
BCIIOMOTATEIbHbIC BAPUAHTHI).
[Ipu BBIOOpE KOHTPOIUPYEMBIX MAPAMETPOB CJIEAYET YUUTHIBATH:
- CTENEeHb BIHMSAHUA mapaMmeTpa Ha. d¢pdextuBHOCTh padotsr CII;

BECIWYHNHBI OTKJIOHESHUH mapamMeTpoB OT HOMHWHAJIbHBIX 3H3.'—I€HHI>1;

3aKOHBI pacIpeeeHNs] KOHTPOJIUPYEMBIX ITapaMeTPOB;

HE3aBUCHUMOCTh (OTCYTCTBUE KOPPEISALHUH) UIU CTENEHb KOPPENsA MU TapaMeTpOB;

- CTOUMOCTb KOHTPOJISI, T. €. YCIIOBHBIE 3aTpaThl 110 BCEMY KOMIUIEKCY (PaKkTOpOB is
oOecrieyeHHs] NMPOBEACHMs JIAaHHOTO BHUAA HM3MEPEHHMH (BO3MOXXKHOCTb CO3JaHUS peXHUMa,
BbIpa0OTKa pecypca, aBapuilHbINA XapakTep mapameTrpa U T. I.).

OO6b14HO npu BbIOOpE KOHTPOJINPYEMBIX napaMeTpoB HIPOBOJASTCS
TEOPETUYECKHE M OSKCIEPUMEHTAIbHbIE HCCIEJI0BAHMS, Ha OCHOBE PE3YJIbTAaTOB KOTOPBIX
ONpPENENSI0T BUJ M YUCIO NAapaMeTpoB, IMOJIEKAUIMX KOHTPOJIO, HEOOXOAMMOE BpeMs
KOHTpOJISl, a TakkKe HOMHUHaJbHbIE W JIONYCTUMble 3HaueHus mnapameTrpoB. Ilo
No/aBisAomEeMy OOJBIIMHCTBY mHapamMeTpoB M xapakrtepuctuk CII, kaHaIoB M TpakTOB
umerotcss pexkoMmenganuun MCD-T, ycraHaBiMBaromue TpeOOBaHMS K HX HOMHUHAIBHBIM
3HAYEHUSAM M JOIYCKaM.

K HacrosimemMy BpeMeHH pa3paboTaH psJi METOJOB, MO3BOJSIONIMX ONPEAETUTD
IIEPEUYEHb U ONTHUMAJIbHOE YHCIO KOHTPOJUPYEMBIX IapaMeTpoB. MeETonbl OCHOBaHBI Ha
pa3paboTKe MaTeMaTU4YeCKUX Mojeleld OOBEKTOB KOHTPOJIA IyTeM AaHAJIUTUYECKOTO U
CTaTHUCTMUYECKOI0 MX OIHKCaHus. B kadecTBe mpumepa pacCMOTPUM METOJ| CTaTUCTUUYECKOMN
ONTUMH3ALUU 110 KPUTEPUIO MAKCUMaJIbHON BEPOSTHOCTH OTKa3a MapaMeTpa, OCHOBAHHBIN Ha
MOCTPOCHUH (HU3NYECKON MOJIENN 00BEKTA.

Meton ycioBHO MOXHO pasfesUTh Ha Tpu 3Tana. Ha mepBom 3tame mpou3BOASTCS
UCCIIeZIOBAaHUE U aHaIU3 paboThl (QPYHKUIMOHAIBHBIX y370B anmapatypbl u CII B 1menom,
YCTaHaBJIMBAIOTCS 3aBUCUMOCTHU BBIXOJIHBIX CUTHAJIOB OT BXOJHBIX, @ TAKXKE OT BHYTPEHHUX U
BHEIIHUX IIOMEX, ONpPEAENSETCS B3aMMHAasl CBS3b Y3JIOB allapaTypbl M HUX MapameTpoB,
BBIOMPAETCs UCXOAHOE YHCIIO KOHTPOJIUPYEMBIX TapaMeTPOB.

CreneHb CBs3M MEkIAy mnapamerpamud hi u hj BuaHa wu3 BBIpOXEHHUS IS
NpeeabHOro 3HaUeHUs KO3 (PUIIMEHTA KOPPEIIUn:

Zhihj = NogmVNi-N; (1.1)



rze Ni ¥ Nj — YUCIIO BCIIOMOTATENbHBIX TapaMeTPOB, BIUSIONMX Ha napameTpsl Nt 1 Nj; Nosy
— YHUCIIO BCTIOMOTaTeNIbHBIX TApaMeTPOB, 00IIKX JJist mapameTpos hi u hj.

HcxonHoe uncno mapaMeTpoB BEIOMpPAETCS TaKHMM 00pa3oM, YTOOBI KOHTPOJIEM OBLIH
OXBAa4YEHbl BCE 3JEMEHTHI CUCTEMBI. J[OCTaTOYHOCTh HMCXOAHBIX MapaMeTpOB MPOBEPSETCS
pacyeToM IOJHOTHI KOHTPoJis 10 hopmyite (1.1).

Ha BTOpOM »3Tame paccuMTHIBAETCS BEPOSTHOCTh OTKa3za (PYHKLMOHAIBHBIX Y3JI0B
(unm anmapaTyphl, KaHaja, TpakTa mnepejauu). Ha oOcCHOBE MNOJNy4EHHBIX [aHHBIX H
pe3yabTaToB pabOThI MEPBOro 3Tama CoCTaBiseTcs (puinyeckas MoJelb 00bEeKTa KOHTPOJIA.
B 3aBucumocCTH OT 337a4 W IIyOMHBI KOHTPOJS B HEKOTOPBIX ciydasx (u3HuecKas MOJAeb
OK MOXeT coBmajatrh ¢ €ro CTPYKTYpPHOH, (YHKIHMOHAJIBHONW WIM JaKe NMPUHLIUIMHAIBHOU
cxemoii. Ha pucynke 1.2 nokasan npumep ¢pusundeckoit monenu OK, npencrapmnstomero codboi
CIl, tae Uexi, Uexn, Usoixl, Usoxn — COOTBETCTBEHHO BXOJIHBIC M BBIXOJHBIC CUTHAJIBI N-KaHAIBHOM
CIL; a1 ..., aio0— oObeIUHEHHbIE B TPYIIIBI anapaTypa Wik OTAeNIbHbIE BUJbl 000PY10BaHUS
CIIL.

Mojens cocraBisieTcss TakuM oOpa3om, uyTo Kakaas rpymnma ax (K =1,... ,10)
XapaKTepu3yeTcsi OJIHHMM IapameTpoM Ny ompexneneHHOW creneHu o0oOmieHus. Eciun
COCTOSIHME KaKoro-1u0o0 y3ia (anmapaTypsl) XapakTepU3yeTcss HECKOJIbKHUMH IapaMeTpami,
TO OH YCIOBHO JIEIHUTCS HAa HEKOTOPOE KOJIMWYECTBO ak (IO YHCIY XapaKTepH3yIOIIUX
napamerpoB). CleqoBaTenbHO, COCTOSIHHE KaXJAOW TPYNIBI 8k XapaKTepU3YyeTCs OIHUM
0000LIEHHBIM [TapaMETPOM

hei= fi (a i),
Umﬂ > » UEIbIX1
daiq ds ds > dy dg —
[y » Y f
Usx Uﬂb|x1
n az ds at [

dy dg

Pucynoxk 1.1 — @usnueckas moaenb O0beKTa KOHTPOIISA

r7e aj — MOJAMHOKECTBO BCIIOMOTATENbHBIX IIAPAMETPOB, XAPAKTEPU3YIOIIUX Y3JIbI IPYIIIILI
ax.
OTtkioHeHUe napameTpa ki OT HOMHHANIBHOTO 3HAYEHUS BBIYUCIAETCS 1O Gopmyie

oymkp
Ahkl— 1daiA al,

rJie m — KOJIMYECTBO COCTABJISAIONIMX mapamerpa hgi.
Hanuuue B 3T0i1 hopmysie pa3HOMOJSIPHBIX ClIaraeMbIX MOKET MPUBECTH K B3aUMHOMN
KOMIICHCAI[MK OTKJIOHCHHUI TapamMeTpoB MOAMHOXECTBa ai. biaromaps stomy mapametp hgi

MOXET HMMCETb HOMHHAJIBHOC 3HAYCHHUC HOAaXXC IIPpH BBIXOAC HCKOTOPBIX Aai, 3a MOpCaciibl
7



nonycka. Hanmpumep, AUX nuHEHHOro Tpakra MOYET OKa3aThCs B JOMYCTHUMBIX Iperenax
JIaXe TPU BBIXOJE 32 HOPMbI OJHOUMEHHBIX XapaKTEPUCTUK OTAEIbHBIX YYaCTKOB TPAKTA.

HecTabunbHOCTh OCTAaTOYHOTO 3aTyXaHUs (YCWICHHS) JIMHEHHBIX M TPYIIOBBIX
tpakToB CII ompenensiercs OIHOBPEMEHHBIM JEWCTBUEM MHOXKECTBA HECTAOMIBHOCTEH
OTZACJIBHBIX Y3JIOB almnapaTypbl U y4acTKOB JIMHEHHOro Tpakrta. [loaToMy oHa mpencrasisieT
co0o0il ciydaliHbIIl CTalMOHApHBIA MpOLIECC C HOPMAIbHBIM paclpeie]eHUEeM IJIOTHOCTH
BEpOSATHOCTU. B cuity atoro o6paboTka pe3ylbTaToB U3MEPEHUN JOKHA MPOUCXOAUTH IO
IIpaBUjIaM MaTE€MAaTHYECKOM CTATHUCTUKM I HAXOXJCHHUS BEPOATHOCTHBIX XapaKTEPHUCTHUK
Cily4allHOTo mporuecca (MaTeMaTUYeCKOro 0’KMAaHUsl, AUCIIEPCUH U T. 1.).

Ha tperbem sTane paccuuTBHIBAIOTCS BEPOATHOCTH OTKa3za KaKJOM TpyIIbl ak, IO
MaKCUMaJIbHOW W3 HHUX BBIOMPAIOTCS KOHTPOJIHMPYEMBbIE IMapaMeTpbl M yCTaHABIMBACTCS
04EPEAHOCTh UX MPOBEPKHU.

[IpuBeeHHBIM METOOM MOT'YT OBITh OIIpENEeJeHbl KOHTPOJIHMPYEMBbIE IapaMeTphbl
KaHanooOpa3zytouieil anmapatypel CII, anmapaTypbl conpsi>kKeHUss M JMHEHMHOIrO TpakTa,
000py10BaHUs JIMHEHHBIX COOPY)KEHUN U JUCTAHLIMOHHOTO MUTAHUS.

[lpu opranusauuu KoHTposis mnapamerpbl M Xapakrtepuctuku CII nenecoobpasHo
HOJPa3/IeNIATh HA OCHOBHBIE, JONOJHUTEIbHbBIC U (haKyIbTaTUBHBIE.

B cBs3u ¢ OonpmmM 4yuciIoM U pasHooOpazueMm napamerpoB u xapakrepuctuk CII ux
KOHTPOJIb U U3MEPEHHE KJIACCU(PULIUPYIOTCS 110» MHOTUM IPU3HAKAM.

OcHoBaHHbIE Ha T€X WJIM HHBIX METOJaX H3MEPEHHH METOJbl KOHTpPOJIS MapaMeTpoB
kaHamoB u TpakroB CII MOXHO mompassenarte Ha KOHTPOJIb PabOTOCIOCOOHOCTH,
JUArHOCTUYECKUH KOHTPOJIb U IPOTHO3UPYIOIINNA KOHTPOJIb.

Konrpons paborocrnocobHoctu. B mepuon skcrulyatanuu  paboTOCIOCOOHOCTH
annaparypbl, kaHajoB U TpakToB CII MO)XeT KOHTPOIMpPOBATbCS PA3NIMYHBIMA METOJIAMHU.
HauOonee pacnpocTpaHEeHHBIMH SBISIOTCS METOJbl HPEANOYTEHUS] M COCTaBleHUs rpada
MIPUHSATUS pELICHUMN.

[Ipu meTone mpenrnouTeHus MOCTPOEHHE MPOrpaMMbl KOHTPOJIA pabOTOCHOCOOHOCTH
OCHOBAHO Ha OIpezieNIeHUH Mopsika npoBepok. [IpuHIun BeIOOpa mopsiika 3aKkiItouaeTcsi B TOM,
yTOOBl Ka)kJasi Mpeaplayllas MpoBepka jAaBajia Obl MHPOPMAIMIO O TEXHUYECKOM COCTOSHUU
HauOOJIBIIEr0 YHCIIA HJIEMEHTOB anmnaparypsl (kaHana, Tpakrta, CIT).

[TocnenoBaTenbHOCTh MPOBEPOK COCTABISETCS HAa OCHOBE (YHKLUHU: TNPEANOUTCHHMS,
KOTOpasi CTaBUT B COOTBETCTBUE KAKIOMY KOHTPOJIMPYEMOMY IapaMmeTpy HEKOTOPOE YHUCIIO,
3aBHUCAIlEE  OT  CTPYKTYphl ~ KOHTposiupyemoro  oObekTta.  IIporpamma  KOHTpOIIS
paboTOCTIOCOOHOCTH, CTPOUTCS C YYETOM BBINOJHEHHUS NPOBEPKU MapaMeTpoOB B TMOPSJKE,
yObIBaHUS (YHKIIUU NPEATOYTEHHUSL.

Cnenyer OTMETUTh, YTO YKa3aHHBIA CHOCOO ompeneneHuss (QYHKUMS NPeAnOYTeHUS
IpeJoyiaraeT PaBHOBEPOSITHOCTh OTKA30B AJIEMEHTOB OOBEKTa KOHTPOJS M PaBHOE BpEMS HX
KOHTpoJts. [Ipu pa3nuyuHbBIX BEPOATHOCTSIX OTKA30B M PAa3HOM BPEMEHHU BBINIOJIHEHUS MTPOBEPOK
(GyHKLUS TPEANOYTEeHUs] PACCUMTHIBACTCS KaK OTHOIIEHHE CYMMapHOH, BEPOSTHOCTH OTKa30B
AJIEMEHTOB, MOJBEPKEHHBIX IPOBEPKE, KO BPEMEHM BBINOJHEHHUS MpOBEpKH. PaccMoTpum
IpUMep.

[IpeamonoxumM, dTO amnmaparypa COCTOMT M3 BOCbMHU (DYHKIIMOHAJIBHBIX Y3JI0B
(pucynok 1.2). Hdomyctum, uTo, mojiaras OJMHAKOBBIMHU BEPOSITHOCTH OTKA30B BCEX Y3JIOB U
JUTATEIIBHOCTH MPOBEPOK KAKAOTO BBIXOJA Zi, pacCuuTaHbl (PpyHKIMU mpemmoutenus fu(2) =
0,38; fu(4)=0,38; fu(6)=0,5.
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Pucynok 1.2 — @yHKunoHaIbHas cXeMa anmnaparypsl

CrnepnoBarenbHO, KOHTPOJIb HEOOXOIMMO HAUMHATH C TIPOBEPKH y3ia 6. DTOi IPOBEPKOi
KOHTPOJHMpYoTCs y3ibl 1, 5, 6 u 7 (cM. rpad BbxomoB Ha pucyHok 1.3), [TocnenoBaTensHOCT
KOHTPOJIS Y3710B 2, 4 1 8 IpOou3BOIbHAS, TAK KaK Y HUX (PYHKIUH MPEAIOYTCHUS OTUHAKOBEI.
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Pucynox 1.3 - I'pad BbIx0/10B

PaccMOTpeHHBI METOI KOHTpPOJNS MO3BOJISIET MHHHMHU3UPOBATH BpEMsS OICHKH
paboTOCTIOCOOHOCTH 0OBEKTA IKCILTYaTaLUH.

Merton coctaBnenus rpada NpUHATHS PEIICHUH OTHOCUTCS K BEPOSTHOCTHBIM METOJIAM.
CyTp MeTO/a MpeacTaBieHa B pUCYHKe 1.4, Ha KOTOPOM IpHBEAEH rpad Mmporecca MPHHSATHS
peLeHui.

Pucynoxk 1.4 - I'pada npussTUS perieHuit



[Tpunsteie Ha Tpade oO03HAueHUS: Po— BEpOSATHOCTH HCHPABHOTO TEXHUYECKOTO
cocrosnuss OK; q — BeposTHocTh oTka3za OK B mpouecce koHTposs (i- — BEpOSTHOCTb
NPUHITHS HMCIPABHOTO O0BEKTa 3a HeucnpaBHbId (ommOka | poma); P2 — BeposATHOCTH
MPHUHSITHS HEUCIIPABHOTO 00BEeKTa 3a ucnpaBHblid (ommobka Il pona). Ilosaraem, 4to ykazaHHBIC
BEPOATHOCTH HE3aBUCHMBI.

W3 rtpada c ydyeroM HE3aBUCHUMOCTHM OTMEUEHHBIX BEpPOSITHOCTEH ClelyeT, uTo
BEPOATHOCTh MPUHATHS 00beKTa paboTOCIOCOOHBIM 0€3 yd4era pe3yabTaTOB KOHTPOJS
Pp=P,(1—q)(1—P1), a ¢ yueToM pe3yIbTaTOB KOHTPOJIS

Ppe = Pol(1— G)(1— B1)+ g B21+(1— Po)[(L—q)2 +q 2].

BepositHocT  mpuHATHS  00BEKTa HEpabOTOCHOCOOHBIM  COOTBETCTBEHHO OyIyT:
Pup=0(1— PO)(L- B2) 1 Pupe= Po[(1—q) B1 + q(1—P2)]+(1-Po)[(1-0)(1-B2)+q(1-B2)].

Otnomenue Py/Pp« onpenensier 10CTOBEPHOCTH KOHTPOJISL.

B kadectBe KOHTpONIMpPYyeMOro oOO0OpydOBaHHMS  B3SATh  ammaparypy THOKOro
mysbTHILIEKcupoBanus MK 2048 T'K.

KOHTpOHLHbIe BOIIPOCHI:

[lepeuncinure Buabl KOHTPOIIA?

[TpuBenuTe XapaKTepUCTUKN KOHTPOJIA?

Uro cienyer yuuThIBaTh MPHU BBIOOpE MapaMeTpOB KOHTPOJIS?
IlepeunciTe OCHOBHBIE 3TAIlbl KOHTPOJIA.

JlaiiTe XapaKTepUCTUKY OCHOBHBIM METOAAM KOHTPOJIS.

ok wnE

K kakum MCTOAAM OTHOCHUTCA COCTAaBJICHHA rpa(ba IIPUHATHA pemeHHﬁ.

Conepsxanne u ohopMIICHHE OTUYETA

OT4YeT OJKEH COAepIKaTh:

1. TeMy, HOCTaHOBKY 3aJa4H.

2. KpaTkue TeopeTH4ecKkue CBEIEHUS.
3. Pacuertsl.

4. BoiBOABI.
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lIpaxmuueckoe 3anuamue No2.

Tema: Kontpoas cocrostuust mynbruriexkcopa MIIT1S5K

[TocranoBka 3aauu:
1. [IpoBecTr BHEMIHUN OCMOTP 000PYI0BaAHUS
2. [IpoBectu (HyHKIIMOHATBHBIN KOHTPOJIb MYJIBTUILIIEKCOPA.

Kparkue Teopernueckue cBeieHust

MIII-155K  saBnsgercs  pasButuem  psiga  BeimyckaeMbix  HIIIT  «Hosen-WJI»
BBICOKOTEXHOJIOTHYHBIX CHCTEM Iepelayd W co3laH Ha Oaze mynbTHIuiekcopa ADR 155C
dbupmbl SAGEM. MIUII-155K (pucynok 2.1) npeacrasisieT co60i KOMIAKTHBIA MYJIBTHILUIEKCOD
1-ro ypoBus SDH HoOBOro moxoneHusi, CHOCOOHBIM 00ECIeYnTh WHTErpaluio YCIyr
TPaJMLMOHHBIX TEIEKOMMYHUKaUi U Internet.

E*

LAN1

IC1.1-26
sl l O CJ allo I DO E ] @ @
STATUS ETH 10100 HALFFULL STATUS EOW/AUX TR REC

SYNC  120QE1OUTPUT 120QE1INPUT COMM ACK n LPOWER -48v 2A MAXI]

Pucynok 2.1 — BHemHuii BU iepeAHeil naHelIu MyJIbTHILIEKCOpa

MUII-155K nocTpoeH mo MOAyIbHOMY HPHUHIMIY M COAECPKUT MATEPUHCKYIO ILIATY,
HOJ/IEP>KUBAIOIIYI0 OCHOBHBIE (DYHKIIMH MYJIbTUIUIEKCOPA, B TOM YHCJE KPOCC-KOMMYTAIUIO, U
YeThIpe CJI0Ta JUIsl YCTAaHOBKU TPUOYTAPHBIX (KOMIIOHEHTHBIX) U IMHEWHBIX HHTEP(]ENHCOoB.

MIII-155K, Onaromapss MOAYJABHOM  apXWUTEKType  TOCTPOEHHUS, B  OJHOM
KOHCTPYKTUBHOM HCIIOJIHEHUU MOKET peaiu30BaTh (PYHKIIUU:

- TEPMHHAIIBHOTO MyJbTHIUIEKCOpa Ha 63x2 Moutr/c wm 3x34 Mout/c
KOMITOHEHTHBIX 1oToka -MIII1-155KT;

- MYJIBTUIUIEKCOpPa BBOJAA/BbIBOAA 63x2 MOUT/C KOMHOHEHTHBIX Totoka - MIIII-
155KA;

- pereneparopa arperatoro noroka 155 Mowut/c -MUII-155KP;

- kpocc-kommytaropa VCI12, VC3, VC4 ¢ nonHoagocTynmHOM MaTpuLed Kpocc-
KOMMYTaIlMy Ha 1sTh Hanpasienuid STM-1 - MIII-155KK;

- KOMIIAKTHOTO TEPMUHAIBHOIO MYJBTHUILIEKCOPA ISl ONTUYECKUX BBIHOCOB Ha
21x2 Mowurt/c xoMmrmoHeHTHBIX moToka MIIIT-155KC.

MMOII-155K, kpome  TpaguumoHHeIx noTOKOB PDH, wuMeer  BO3MOXHOCTB
TPAHCHOPTUPOBAHUS U Kpocc-KoMMyTauu notokoB LAN, Takux kak Ethernet 10 u 100, V.11 u
HSSI.

MLIII-155K obecneunBaet 3amuTy Tpaduka no cxemam MSP u 1+1.

MIII-155K nmeeT BO3MOXHOCTH JOKaJIbHOTO KOH(GUTYPUPOBaHHUS M OOCIYXHBaHUS, a
Takke MHTerpupyercsi B cucteMbl ceteBoro ymnpasieHus IONOS-ANM, IONOS-NMS dupmer
SAGEM wu cuctem apyrux npou3BOIUTeNEH, MOIEPKUBAIOIINX MPOTOKOJ ynpasieHus SNMP
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MIUII155K H sBasercs ontuyeckum CTM-1/CTM-4 MynbTuIuieKCOpoM HHU(POBBIX
MOTOKOB BBO[a/BBIBOIA, MCIIOJIb3YEMBIM IS IIOCTPOCHHUS:

- STM -1/ STM -4 nuHU# CBSA3M 1O TUIY TOYKA — TOYKA;

- STM -1 unmu STM -4 17151 MOCTPOSHUS KOJIbIIA;

- cereit cBs3u ¢ SNC uiu MSP pezepBupoBanuem;

- TPAaHCIIOPTUPOBKH TOTOKOB 2 Mo6ut/c, 34 wim 45 Mowut/c, curnanoB Ethernet,
curnanos STM -1.

MIIII155K H MokeT UCroiab30BaThCs KaK:

- okoHeuHbli STM -1 mynerumiexkcop Ha 63 nmoroka VCI12 ¢ pesepBUpoBaHHEM
1+1 (MLII155K HT),

- STM pereneparop, nepenatonmii 2 VC4 (1Ba DBYXCTOPOHHUX pereHeparopa)
(MLITI55K HP),

- STM -4 MynbTHIUIEKCOp BBOJIa - BBIBOJIA C €MKOCThIO 63 uepe3 oamH AU4 Ha
miate STM -4 (MLIITISSKHA),

- CTM-1 mynpTumiekcop ¢ ¢GyHkuuei kpocc-konHekTupoBanus VC12, VC3 unu
VC4 makcumywm 110 4-x Hampasienuit CTM-1 u ¢ Beigenenuem a0 21 VC12 , (MUIT155K HK)

- mynpTutuiekcop IJIC gepe3 Touky noacoenunenus VC12 unu VC3 (dyepes mnaty
ITJIC 10/100 (ADR-LANT1) mnu uepes miary [1JIC-GFP-10/100 (GFP1500).

VYupasnenue MIIT155K H moxer ocyiecTBiaTbes:

- JOKaJIbHBIM TepMuHasioM ¢ amyisinuedt VT100 (COMM noctyn);

- HTTP cepBepoM g JIOKQIBbHOIO WJIM  YJAJE€HHOTO  YIOPABJIEHHUS C
ucnons3oBanueM Beb-bpaysepa;

- yaaieHHO ¢ nomombio SNMP nporokona. B stom cnyudae, nporokon SNMP
obecrnieunBaeT 00U CETEeBO MOHUTOPHHT.

Hcnonb3oBanue MectHoro tepmuHana ¢ smynstopom VT100 sBrsercs HE0OXOIUMBIM
MIPU TIEPBOM ITYCKE 000PYI0BaHMS I KOHPUTYPUPOBAHUS TTApaMETPOB CBS3H.

Mynptunnekcop MIII1S5K H pa3zmemaercs B 19-tu aroiimoBsix uinm ESTI Hecynmx
koHcTpykiusax. MIIT155K H coctouT u3 ciaenyromux y3JjioB:

- cekrusg MIIIT155K/2G BeicoToit 2U, BKiroUarorias B ce0s:

a) KapKac CEeKIIMH C KPOCCIIATON U YCTPONCTBOM yep KaHHsI YaCTOTHI,
0) 6a3oBsIii 6510k (bB) ¢ Beinenenuem 21xE1 u Mogynem nutanus;

- 6110k BeHTWISITOpoB (bB) cocToUT 13 NBYX BEHTUIISIIIMOHHBIX y3II0B;

- BCTPOEHHOE MPOTrpaMMHOE obecrieueHue s KOHQUTYPHUPOBAHUS U YIIPABICHUS
C JIOKQJILHOTO TepMHUHAJIA.

ba3oBbIil 050K BBITIOHIET OCHOBHBIE (YHKIMH OOOpPYAOBaHUS: KOHTPOJIb, KpPOCC-
KOMMYTAITMI0, CHHXPOHH3AIIUIO CHCTEMBI, JO0CTyN K 21-Mmy moToky 2 Mowut/c mo G.703.

UYeTtsipe TutaTel iepenadn, KOTOPHIMUA MOTYT OBITh:

- ornruueckad mwiata STM -1 qna creikoB IC1.1-2G u IC1.2-2G  obGecnieunBaromas
nepenauay mo VC4 unu 3 coenunenus no VC3 umm 63 coenunenus no VC12 unu koMOuHAIIN
coequnenniit VC3/VC12;

- ontuueckas miara STM -4 mnsa creikoB S4.1 (mmata MA-S4.1) wnu L4.1 (mnata
MA-L4.1) umn L4.2 (mnata MA-14.2) obecnieunBatomas nepenady no VC4 wiu 3 coeAMHEHUS
o VC3 wnu 63 coequnenus o VC12 unu komOuHanmu coeaqudennii VC3/VC12;

- maTa okanbHou cetu Ethernet 10/100 obecnieunBaroras nepenauay 2-x VC3;
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- ruiata jokanbHo# cetn Ethernet 10/100 Ha 8 mopToB oOecnieunBaroas nepegaqy
10 63-x VC12 wm g0 3-x VC3 B BOCbMU BUPTYaJIbHBIX CBA3HBIX IPYIIax;

- G.703 nnata 34/45 M6wut/c, , obecneunBatomias nepegaay 1 VC3;

- G.703 mnara 21x2 Mob6urt/c, obecrnieunBaromas nepexpadyy 21 VC12 co cTeikoM
120 Om.

Kontpomsnsie Borpocs! (ITK-2.3):

1. ®dusnyeckue u dneKTpuUeckue xapakrepuctuku narepdeiicos OLIK u mudposbix
TPAaKTOB

2. [lepeuncnure uatepdeiice mynpTuILIekcopa MIIT155K.

3. Kakumu mapamerpaMu SBISIOTCS OKA3aTeIH OMUO0K?

4. K kakuM napameTpam OTHOCSITCS ITOKa3aTelu IpoxkaHus u apeida asbi?

5. BenmunHa 6110Ka 11 NEPBUYHOTO TPAKTA IIPU OINPEIeIEHUH OJI0UHBIX OMIMOOK?
6. Kakue nmapameTrpbl onpeesnsoT Ka4ecTBO nepeaadu?

7. Tunsl HOPM.

8. Kakue napameTpsl BISAIOTCA KOCBEHHBIMU ITapamMeTpamMu?

Conepxanne 1 oOopMIICHHE OTYETA

OTuer HOKEH CONepKaTh:

1. Temy, MOCTaHOBKY 33/1a4H.

2. KpaTkue TeopeTHyecKrue CBEACHUS.

3. Omeparu KOHTPOJISL U COCTOSIHHE (PYHKIIMOHATIBHBIX OJIOKOB.

4. BBIBOEL.
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IIpaxmuueckoe 3ansamue Ne3.

Pacuer skcrutyaTallMOHHBIX HOPM Ha COCTaBHOM KaHAII

Kpartkue Teopernueckue cBe1eHUS

CemeiicTBO uHTEp(]EHCOB CcETEBOrO y3Ja O0O0beIWHAECT HWHTEPPEHCHl OCHOBHOIO
mu¢posoro kanana OLIK u g poBhIX CeTEBBIX TPAKTOB Pa3IMYHOrO ypoBHs. PU3NYECKHE U
AIIEKTPUUECKUE XAPAKTEPUCTUKH JaHHBIX HHTep(eiicoB ompenenensl pekoMenaanueit G.703
MCD-T mis obecriedyeHHs BO3MOKHOCTU COEAMHEHHUS SJEMEHTOB LU(POBBIX CETeH MpH
(bopMHPOBAHNN MEKAYHAPOIHBIX JTMHUN CBSI3U WU COCTMHEHHN.

B Tabnuue 3.1 mpuBeneHbl OCHOBHBIE (PU3UYECKUE M AIEKTPHUUECKUE XaPAKTEPUCTUKU
OLK u TpakTOB, OTHOCSIIMXCS K EBPOIECHCKON IUICE3HOXpOHHOW LU(poBO wuepapxuu. B
ceMeicTBO MHTep(elicoB CeTeBOro y3ia BKIIOYEH TaKKe IJIEKTpUUYECKUd uHTepdeiic TpakTa
MIEPBOr0 YPOBHS CHHXPOHHOU 1udpoBoii uepapxuu STM-1e.

Ta6muma 3.1 — XapakTeprcTHKH (PPOBBIX TPAKTOB

Tpaxr ouk " nyT BUT Tur yyr | ST
CxopocTe nepagayw, kbur/c 64 2048 8448 34368 | 139264 | 155520
OrHocuTensias HecTabuny-

HOCTb CKOOCTH Nepe/aH, 50 50 30 20 15 20
ppm
Bua exopa CHMM. | HOCHMMJCHMM. | HECHMM. | HECHMM. | HOCHMM. | HECHMM.
Conpotuanakme, Om 120 75120 75 75 7% 75

Awnnutyna wanyneca, B | 1,07 3730 237 10 #0557 | 055"

y | 3978,
ARy W, | 7anss, | 2 59 | 1455 | 350719 | 3218643
MKC
Kon 9 HDB3 HDB3 | HDB3 | CMI CMI
" nna OLIK npuMeHReTCR TpH Tvna WHTepdeACa: COHAMPABNEHHbIA, PASHOHANDABNEHHbI 1 C LGHTDANbHbIM TaK-
TOBbIM [éHBPATOPOM
% pn% wTopdeiica C UHTPANLHAIM TeHepaTopoM 1,1 B AR HOPMANGHLIX YCROBHA W 3,4 B npi NOBILIEHHbX N0-
MEXAX.
¥ GucuTans COOTBETCTRYET OBUHOUHOMY WMNYBCY, HAMEHATEN - CaBoeHHOMY. 115 OLIK AHTensHOCTS Hu-
MYNBCOB YKB33HA B MKC, AR ADYTUX TPAKTOB B HC

9 ana conanpasnerHoro WiTepdeca NPAMEHRETCH OKTETHbIA KOA, ANA APYTWX - Koi AMI
¥ Macka MMTYNSCa CHMMETDHNHS K HE HMEET HyNBBOTO HAYEHHS.
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[Tomumo yKa3aHHBIX MapaMeTpoB [UIsi UHTEp(]EcOB ceTeBoro ysia 3amaloTcs |
HeKoTopble Apyrue. CremyeT OTMETHUTh TaKoOW mapameTp, Kak ¢opMa UMIylbca U
COOTBETCTBYIOILIEE MOJIe JIONMyCKa (Macka MMITyJbca). DTOT MapaMmeTp 3aaeTcs s Kaxaou
CKOPOCTH Tepeayu U JJIsl KaXJI0W BO3MOMXKHOM IIIUTENbHOCTU (OJAMHOYHBIA WIIM CIIBOCHHBIN
umiynbc). Ha puc.l B kadecTBe mnpumepa NpHUBEJeHA Macka OJMHOYHOIO HUMITYJIbCa
COHAIpaBJIEHHOTO0 MHTepdeiica ocHOBHOro 1uppoBoro kanaua. Ha pucyHke KUpHOW JTWHUEH
MOKa3aHa [IOJIOBUHA HEUCKAXKEHHOTO MPSIMOYTOJbHOTO MMIYJbCa, IITPUXOBBIE JIMHUH,
MOMEILIEHHBIE BBIIIEC U HUXKE, OTPAHUYUBAIOT 00JIACTh, B KOTOPOH MOXET pa3MelaTbCsi UMITYJIbC,
KaueCTBO KOTOPOI'0 HAXOAUTCS B JIOMYCTUMBIX Mpeeiax.

- 50"/{ —33% 0 +10% +50%

120%

110%

100%
90%
80%

_
n

50%

AMnnuTyaa uMnynbea

10%

- 10%
—20%

AnurensHOCTs uMNynbLca

P

-

Pucynok 3.1 - Macka jyist OITHHOYHOT'O UMITyJIbCa COHANpaBiieHHOro uaTepdeiica OLIK
2. HopmupoBanue omuboK B KaHaJlaX U TPaKTax

B Hacrosiiee Bpemst 17151 U pOBHIX KaHAJIOB M TPAKTOB MEPBUYHON MAaruCTpaIbHOM ceTH
U TIEPBUYHBIX BHYTPHM30HOBBIX CET€H pa3padOTaHBl HOPMBI Ha BaXXHEUIIHE MapaMeTpBhl,
OIpEJICTSIIOIIME KAauecTBO Iepefayd. OTO HOPMBbI Ha IOKa3aTeidd OUMOOK W TOKa3aTenu
nposkaHus u apeida dassl. B Onnxaiiniee BpeMs 10JKHA ObITh 3aKOHUEHA pa3paboTKa HOPM JUTS
tpakToB CIIU, a Takke onpeneneHbl HOPMbI Ha IPOCKAIb3bIBAHUS U BpeMs paclipOCTpaHEHUs B
mdpoBbix KaHanax U Tpakrax [1L[H. Kpome 3Toro, moka OTCYTCTBYIOT HOPMBI Ha KaHallbl U
TPaKThl MECTHBIX IIEPBUYHBIX CETEH U HOPMBI Ha TIOKA3aTEIH HaJIS)KHOCTH KaHAJIOB M TPAKTOB.
[lokazarenu oOmMOOK  ABIAIOTCS  CTATUCTHYECKMMM  TapaMeTpamH, IO3TOMY
COOTBETCTBHE WX HOPMaM MOXKET OBbIThb ONpeesieH0 B pe3yiabTaTe Oojee WM MeHee
JUTUTENIbHBIX MEepUuoA0B HaOmoaeHus. PaznuyaroT HOpMBI JOJITOBPEMEHHbIE U ONEpaTUBHBIE.
[TepBrie U3 HUX pa3paboTaHbl Ha ocHOBe pekomeHnanuii MCD-T G.821 (mns xanamoB 64
kOut/c) u G.826 (nnst TPaKTOB CO CKOPOCThIO Tiepenaaun oT 2048 k6ut/c u Beie). OnepaTuBHBIE
HOPMBI TPEOYIOT OTHOCUTEIHLHO KOPOTKUX MEPHOI0B HAOIIOJEHHS; HOPMBI 3TH OIpeIeIeHbI Ha
ocHoBe pekomenaanuii MCO-T M.2100, M.2110, M.2120,
JlosiroBpeMeHHbIe HOPMbI UCIOJIB3YIOTCS NIPU MPOBEPKE KaueCTBEHHBIX MOKa3aTelel
KaHaJIOB U TpakToB HoBoro obopyanosanus LICII, koTopoe panee Ha nepBuuHoii cetu PD ne
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npuMeHsiock. OnepaTuBHbIE HOPMBI MOJPA3ACIAIOTCS HAa HOPMBI JIJIi BBOJA TPAKTOB B IKC-
TUTyaTaluio, HOPMbI TEXHUYECKOTO 00CITY)KUBAaHUS M1 HOPMBI BOCCTAHOBIICHHUSI CUCTEM.

Hopmbl 1711 BBOJAa B SKCIUTyaTallMi0 MCHOJB3YIOTCS MPU BBOJE B JKCILIYaTalHIO
000pyIOBaHUs, aHAJOTUYHOTO YyXe paboTaroleMy Ha CeTH W MPOIIEAIIeMy HCIBITAHHS Ha
COOTBETCTBUE  JOJTOBPEMEHHBIM  HOpMaM. HOpMBI  TEXHHYECKOro  OOCIYKMBaHHS
UCIOJIB3YIOTCS B MPOIIECCE SKCIUTyaTallMy KaHAJIOB U TPAKTOB JJIsl KOHTPOJS UX MMapaMeTpoB.
[Ipu BBIXOJAE ATHX MapaMeTPOB 3a JOMYCTUMBIE Mpeeibl IPUHUMAETCS PElIeHUE O BBIBOJIE
TPaKTOB U3 IKCILTyaTaliud. HopMbl BOCCTaHOBIEHUSI CUCTEM HCIOJB3YIOTCS MPH Clade TpaKTa
B OKCIUTyaTallMl0 Tmocie peMoHTa oOopynoBanus. COOTHOUICHHS MEXIY YKa3aHHBIMH
HOPMAaMH¥ HATJISITHO TPEJCTAaBIICHBI HA PHC. 2.

[Tokazarenu apoxaHust u apeiida Gazpl HE OTHOCATCS K CTATUCTHYCCKUM HapaMmeTpam,
a TOTOMY IJisi MPOBEPKH HUX COOTBETCTBUS HOpMaM HE TpeOyeT IMTEIHHOTO BPEMCHH
u3MepeHus. B Hacrosee BpeMs onpeaeneHbl ClIeIyOIIHe BUIbI HOPM:

-CeTeBbIC Ipe/IeIbHbIE HOPMBI HA HEPAPXUUYECKUX CTHIKAX;
-TpeieNIbHbIe HOPMBI Ha (Da30Boe ApokaHue MUGPOBOro 000y I0BAHHUS;
-HOPMBI 17151 (ha30BOTO IPOKAHUS IIUPPOBHIX YYACTKOB.

Mokazatenu owubok
= RN )
[lonfoBpeMeHHbie HOPMbI OnepaTusHbie HOPMbI
I 5 N
Pekomeraauvmn G.821, G.826 Pexomexpauvmn M.2100, M.2110
' ‘
SRR NS NAAANARN AN Q
Bpems usmepenuii bonee = Bpems namepenuit MeHee
OAHOro Mecsaua i OAHOro mecsaua
N X ©
>
L g
-
oy g
[inst npoBepKM Ka4eCTBEHHbIX -
nokasarenen OLIK u LUCT po
HOBbIX CUCTEM nepesay, g HopMb! TexHU- Hopwmb!
paHee He NPUMEHSBLLMXCA ] yeckoro 06- BOCCTaHOB-
Ha nepBuyHOK cet PO g CNYKUBAHUSA nexus
DN a
2
[ins npoBepKkn Ka4yecTBeHHbIX
noxasarenen OLK v LICT
HOBbIX CUCTEM NepefayH, :
npotueAwmx paHee koutpons | | AnA ceoespemeH- Ans ssoAa B
Ha COOTBeTCTBME AONroBpe- HOTO BbiBOA2 U3 AKcnayaTaunio
MEHHbIM HOpMaM aKcnnyarayuu nocne pemMoHTa

Pucynok 3.2 - Knnaccugukaryst HopM Ha TIOKa3aTelTH OIHO0K
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Heo6xomumo uMMeTh B BHIy, YTO Mpolecc paboThl HAJ HOPMHUPOBAHHUEM IapaMeTpOB
Ka4yecTBa MPHUHLUIUAILHO HE MOXET ObITh 3aBEpUICH, MOCKOJIbKY 00OpYAOBaHHE HEYKIOHHO
COBEpUICHCTBYETCS M, KPOME TOTO, TMOSBIISAIOTCS HOBBIE TEXHOJIOTHH TEpeAayd MH(POPMAIUH.
[TosTOMY CyIIeCTBYIOIIME HOPMBI TIOCTOSIHHO AOPa0aThIBAIOTCS U YTOUHSIOTCA.

Ilapamempor owubox ona OL[K. B TedeHHWe MIUTEIBHOTO BPEMEHH €IMHCTBECHHBIM
nmapaMeTpoM OmHUOOK SBISUICS KO3 dumueHT omubok nmo 6utam BER - oTHomeHue uwmcia
HEMpPaBUJIbLHO MPHUHATHIX OUTOB K OOILIEMYy YHCIY MNPUHATHIX OUTOB B TE€UYEHHE IOCTATOUHO
JUIMTETILHOTO MHTEpBaJla BpEMEHU. DTOT HapaMmeTp BIIOJHE MPUTOJEH JUIsl OLEHKH KauecTBa
nepeaaydd, eciad B TPaKTe MPeoOsafaroT CilydailHble OJMHOYHBIE OomMOKU. B obmem ciydgae,
KOorjJa OmHMOKM MOTYT OOpa3OBBIBaTh MAKEThl TOM WM HMHON BEIMYMHBI, 0ojiee MOIXOIAT
napameTpel, omnpejeneHHpie B pekomennanuu G.821 MCD-T - mponeHT BPEMEHHBIX HWH-
TEPBAJIOB, B KOTOPBIX MOSBIIEHUE OIIMOOK MPEBBIIIACT HEKOTOPBINA 3aJaHHbI nopor. Takumu
BPEMEHHBIMU HUHTEPBATAMHU SIBIISIFOTCS:'

- ceKyHAa ¢ ommdkamu ESk - mepmon B 1 cexkyHAy, B TE€UCHHE KOTOPOro HaOIIOIaIach
XOTs OBI O/THA OIINOKA;

- CeKYH]bI, mopa:keHHble ommOkamu SESk - mepuon B 1 CEeKyHAY,
B TEUEHHE KOTOPOro Ko3dduImeHT onmbok 6611 6om1ee 102,

J1J1s 5TUX UHTEPBAJIOB OMpeIeNeHbl KOIPPUIMEHTHI OITHO0K:

- ko3 PpuuueHT oIHOOK MO cekyHAaM ¢ ommOkamu ESR - otHomenme uncna ESk

obmemy YUCITY CeKYH]T B IePUOJT FOTOBHOCTHU B
Te4eHHE (PUKCHPOBAHHOTO WHTEPBAJIA U3MEPCHHIA.

- k03 uumeHt OIIMOOK no CeKYH/IaM, MOPaKeHHbIX oMOKaMHu
SESR - otHomenme wuyumcna. SESk Kk oOmemMy 4uciny CeKyHI B IEpUOT

TFOTOBHOCTH B TeUeHHE (PUKCUPOBAHHOI'O MHTEpBaja U3MEPEHUH.

Ilapamempel owubox 01 cemesvix mpakmog. B COBPEMEHHBIX CHCTEMax CBSI3U
UCTIONB3YIOTCS BCTPOCHHBIE CHCTEMBI KOHTPOJS TOsiBICHUs omuOok. CyTh uX paboThI
3aKJII04aeTcs B pa3doueHnr nuppoBOro NOToka Ha OJIOKU U ONPEEICHUH Ha Iiepeiaye U npuemMe
JUTSL KQXKJIOTO 0JIOKa HEKOTOpOoro mapameTpa. Tak, mpu KoHTposie nukindeckum kogom CRC
OTIpeNeNsIeTCS OCTATOK OT JENICHHs COJIEp)KaHUs JaHHOTO OJoKa Ha 00pa3yIOUIMil MOJIMHOM.
[Tpu xonTpone xomoMm BIP omnpenensercs OWUT, TONMONHSAIOLMN 4YMCIO eIWHUI] B OJOKE 10
yetHoro yucna (1 umm 0). [TonyueHHble pe3ynbTaThl Ha Meperadye U MpueMe CpaBHUBAIOTCS; B
cllydae UX COBIAJICHUS JEeNaloT 3aKII0UeHHe 00 OTCYTCTBUHU OLIMOOK B IPUHATOM OJIOKE, a pU
PacXOXIEHUH - O HANM4YMU OomuOoKk. B cBsa3u ¢ atum B pekomennanuu G.8§26 MCD-T
OCYILIECTBJICH TEPEXOJl K ONMpeAeNIeHHI0 OJI0OYHBIX OmuOOK. [Ipm 3TOM HCHONB3YIOTCS Takue
TIOHSTHS:

- 0JI0K - TIOCTIEOBATEIPHOCTh, OTPAHWYEHHASI TI0 YUCITY OWT, OTHOCSIIMXCS K JTaHHOMY
TPaKTy; MPU ATOM OJOKH HE JOJDKHBI MEPEKPhIBATHCS, KOJINYECTBO OWT B OJOKE 3aBUCHT OT
CKOPOCTH mepeauu (Tadu. 2);

- 0ok ¢ omuOkamum EBr - 010k, B KOTOPOM OJIMH WJIM HECKOJIBKO
OHMTOB SIBISIOTCS OIIUOOYHBIMU;

- cekynaa ¢ ommbkamu ESt - mepumom B 1 cekyHay C OJHHM WA
HECKOJBKHUMH OIMOOYHBIMU OJIOKAMH;

- CeKyHIa, mopaxkeHHass ommOkamum SESt - mepmog B 1 cexyHmy,
comepxammit  >30%  OnokoB ¢ ommbkamu (EB) wnm, mo kpaiiHeit  mepe,
OJIMH TIEPHUOJI C CEPHhE3HBIMU HAPYIICHUSIMH;
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- k03 puuMeHT OMOOK MO ceKyHAaM ¢ ommbOkamMu ESR - orHOomenue uncna ESr K
obmeMy YUCITY CEKYH/I B epuo.I TOTOBHOCTHU B
TedeHue (PUKCUPOBAHHOTO MHTEPBAJIa H3MEPEHHIA;

- k03 PuumeHT omMooK no CEeKyH/1aM, NMOPa’KeHHbIX omMoKaMu
SESR - orHomenue duymcma SESt k  o0memy 4duciny CeKyHA B TEpPUON
TOTOBHOCTHU B T€UCHHE (PUKCHUPOBAHHOTO UHTEPBAJa M3MEPEHUN;

- Mepuoa ¢ cepbe3HbIMH HapymeHusmMu SDP - mepuwoj mAUTeNbHOCTHIO, paBHOW 4
CMEXHBIM GJIOKaM, B KaXJIOM M3 KOTOPBIX Ko3(hduuueHT omubok >1072 um B cpeneM 3a 4
6110ka ko3 durment omm6ok >102, mmH xe HaOTIOIANACh HOTEpPs CHIHABHON HH(MOPMAIIHIH;

- 070K c poHoBOII omuOKoii BBE - 6110k ¢ ommbkamu, He sBisrommiics 9acteio SES;

- KO3 puumeHT omuoOoK no 0JI0KaM c ¢donoBBIMU omuoOKamMu
BBER - orTHomienume d4mcia OJOKOB ¢  (OHOBBIMH  OIMMOKAMH KO  BCEMY
KOJIMYECTBY OJIOKOB B TEUEHUE T'OTOBHOCTH 32 (DMKCHPOBAHHBIH WHTEPBAT HM3MEPCHUU 32
HUCKJIFOUYEHUEM Bcex OJIOKOB B TeueHue SEST;

- TMepHuoJ HErOTOBHOCTH TUTS OJIHOTO HaIpaBIICHUS TpakTa - 9TO
nepuosa, HauumHatoumiics ¢ 10  mocnemoBarenbHBIX  cekyHn ~SES  (atm 10
CEeKYHJ CUYHUTAIOTCA YacThI0 TepUOJa HETOTOBHOCTH) W 3aKaHumMBarommiics g0 10
noclneaoBaTenbHbIX ceKyH T 0e3 SES (a1 10 cekyHa cumTaroTcs 4acThio MEPHUOAa TOTOBHOCTH).

Tabmuna 3.2 — XapakTepucTHKH OJJ0KOB IU(PPOBBIX TPAKTOB

Ckopoctb Onurens-
BenvuuHa Koa
Twun TpakTa nepegauu, HOCTb 6rioka,
BTl 6noka, 6ut i npoBepKu
MNepBryHbIN ’
(NLCT) 2048 2048 1000 CRC-4
Bropu4HbIiA
8448 4 =

(BLICT) 224 500
TpeTudHbIA

4 i
(TUCT) 34368 296 125
YeTBepuUHbIN

1 -
HUCT) 139264 7408 125
VC-11 1664 832 , 500 BIP-2
VC-12 2240 1120 500 BIP-2
VC-2 6848 3424 500 BIP-2
VC-3 48960 6120 125 BIP-8
vC-4 150336 18792 125 BIP-8

Ilepron HETOTOBHOCTH IS TPAKTa - 3TO MEPUOJ, KOT/Ia XOTs Obl OJIHO U3 HalpaBlIEHUH
€ro HaXOJUTCS B COCTOSSHUM HETOTOBHOCTH.

[Tpu m3mepenusx 0e3 3aKpBITHS CBSA3M MOKHO omnpeaensTh napamerpsl ESR u SESR
KOCcBeHHO. KOCBEHHBIMM nTapamMeTpaMu SIBISIOTCS aHOMAIUU U OeheKmbi.

CocrossHusl aHOManuu 0e3 TPEKpAIICHUs CBS3M HCIONB3YIOTCS IS ONPENeICHHUs
nokazarelnieil oImmMOOK TpaKTa, KOTJa TPAKT HE HAXOMUTCS B COCTOSIHHU jaedekta. OmpeneneHbl
CJIEYIOIIHE JIBE KAaTETOPUN aHOMAJIUN, OTHOCSIIMXCS K MIPUXOJIAIIEMY CUTHATY:

- a1 - nukioBo# cuaxpocurHan (FAS) ¢ ommbkamu;

-a2 - Omoxk c¢ omwmbkamu (EB), oOHapyXeHHBIE C TOMOIIbIO  METOAOB
BCTPOEHHOTO KOHTPOJIS (IMKITTIeCKAN KOHTPOITh M30BITOYHOCTH, pOBEpKa
Ha YETHOCTH) - HE MPUMEHKMA JUISl TPAKTOB TUIA 2 U 3 (CM. HUXKE).
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Cocrosinust nedexkra Oe3 MpeKpamieHus CBS3U MCIONB3YIOTCSA, YTOOBI OOHAPYKUThH
W3MEHEHHE COCTOSIHUS KadeCTBEHHBIX IOKa3aTesiel, KOTOPOE MOXET IMPOU30UTH B TPaKTe.
OnpeneneHsl CASAYIONINE TPU KaTeropuu AePEKTOB, OTHOCAIIUXCS K MPUXOSIIEMY CUTHAITY;

- di-nponaganue curnana (LOS);
- do-curnan unaukamnuu aBapuitnoro cocrosiauss CUAC (AIS);
- d3 — npomnaganve nuKiIoBoi cuaxponusarmu (LOF).

Kputepun BO3HHKHOBEHHsI COCTOSHHSI  J€(EKTOB  JOJDKHBI  COOTBETCTBOBATh
KOHKpETHOW ammaparype. s ammaparypsl pa3jiuyHbIX YPOBHEH HEpapXHd Ui COCTOSIHUS
nedexroB LOS u AlS xputepuu onpeznenensl, B pekomeraannu G.775 MCO-T, a nedexra LOF
Takke B pekoMeHaanusx cepuit ot G.730 mo G.750.

B T1abn. 3 mpuBedeHsl MpaBWiIa, MO KOTOPHIM JOKHBI (DOPMHPOBATHCS 3HAUCHUS
nokaszareneil OmuOOK, HCXOIAsS M3 3apETHCTPUPOBAHHBIX AaHOMANUM U JePEeKTOB, I
nmMeromuxca Ha ECD TUIOB TpakToB.

B 3aBucumoctu ot cucrtemsl BcTpoeHHOro KoHTpouss (BK) 6e3 mpekparienus cBsizu,
UMEIOLIUXCS B almaparype o0pa3oBaHUs TPAKTa, MOXKET OKa3aThCsl HEBO3MOXKHBIM IOJIyYeHHE
BCEll COBOKYIHOCTH MapaMeTpoB KadecTBeHHBIX mokazateneid. Jns BCC wmoxeTr ObITH
OTIPEJICIICHO TPH TUIIA TPAKTOB.

Ta6muma 3.3 - [IpaBuiia popMupoBaHus 3HaUEHHUS MMOKa3aTeeld OIMMO0K

Mapa-

Tun MeTD

Kputepuu OLeHKM peaynbTaTos MIMEpeHni

ES ormevaetca Torga, Koraa B TeYeHUe OAHOM CexyHabl BO3-
ESR |Hukaet, no kpaiHedi mepe, 0OgHa aHOManus &y ¥ 82 UNK OAWH
Aedexr or di po os

1 SES oTtmevaercsi Toraa, koraa B TeYeHMe OHOW CexyHabl
SESR |BO3HWKaeT, No KpaiHen Mepe, «X» aHOManwui a; unu az unu
oavk gedekT ot dy ao & (npumevanue 1 v 2)

BBER BBE ormevaetcs roraa, korpa B Tevenue 1 cexyHnwl B 6noke,
He ABNAIWEMCA YacTbio SES, BOHMKAET aHOManua &, unu a;

ES oTtmevaetca Toraa, Korga B Te4eHne OHOW CeKyHabl BO3-
ESR [HukaeT, no kpaWHel mepe, ofiHa aHOManus &; UK az UM
0auH AedeKT oT 0y Ao a5

SES ortmevaetcs TOraa, Koraa B TeYeHWe OAHOW CeKyHAb!
SESR |BosHukaer, no KpaiiHe# mepe, «X» aHOManuiA @i Wnu OAWH
AecekT oT dy Ao a; (npumeyanue 2)

SES otMevaetca Toraa, Xoraa B TEYEHWe OAHOW CeKyHabl
3 | SESR |Bo3nukaer, no KpaiiHei mepe, oauH aedext di unm & (npu-
MeyaHue 2)

1. Ecnu B TeueHue nHTepaana ogHoro 6roka BoaHukaer 6onee, 4em oaHa
aHoManus a; Ny az, OMKHA OTCYUTBLIBATLCA OfHa aHOManus.

2. 3Ha4eHUR «X» ANS TPAKTOB PAa3HOro MOPAAKA YKa3aHbi B COOTBETCTBYIOLMX
HOpMaX, Hanpumep, AnNs TpakTa co ckopocTbio 2,048 Mout/c SES otmevaer-
ca npyu nosisnexuy 22805 6nokos CRC-4 ¢ ownbkamu. B obwem cnyyae npy
nosBRexuu aHomanuu dukcupyercs ES, a npu nosenequu gedexra — SES. 19




Tumn 1: TpakT ¢ HUKIOBOH U OJIOKOBOM CTPYKTYpPOH.
ObecrnieunBaercs onpenaenaeHrue ¢ nomoisio cpencts BK Bceil coBokymHOCTH 1eeKTOB OT
d1 o d3 1 aHOMAIHIA a1 U ay.
[TprMepamu 1TaHHOTO THIIA TPAKTA SIBJISIOTCS:

- mepBuuHble U BTopuuHbIe TpakThl ¢ CRC (0T 4 10 6) B COOTBETCTBHM C PEKOMEHIAlIUEH
G.704 MCD-T;

- YETBEPUYHBIE TPAKTHI C OUTOM MPOBEPKU HA YETHOCTH KaXKJIOTO
[IUKJIA B COOTBETCTBHH ¢ pekoMmeHaarueit G.755 MCDO-T.
Tun 2: TpakTel C HUKIOBON CTPYKTYpOI.
ObecnieunBaercst onpezeneHne ¢ nomoipto cpeacts BK Bceit coBokynHocTr ehekToB ot
d1 o d2 u anomanuii al.

[IpuMepaMu TaHHOTO TUIIA TPAKTA ABJISIOTCS TUMOBBIC CETEBBIE TPAKTHI OT IEPBUYHOTO 10

yeTBepru4uHOro B coorBeTcTBUU ¢ [[OCT 27763-88.
Tun 3: TpakTel 6€3 ITUKIIOB.

Ob6ecnieunBaercs orpeseneHue ¢ momouipio cpencts BK orpannuennii COBOKYIHOCTH 1e(heKTOB
d1 u d2, KOTOpBIC HE BKIIOYAIOT MPOBEPKY JIt000i ormmoOku. He mmeeTcs KOHTPOIIS IMKIOBOTO
cunxpocurnaina (FAS).

[IpumepoM MaHHOTO THIIA TpakTa MOXKET OBITh HUQPPOBON KaHad, MPEIOCTABISAEMBIN
noTpeOuTeINto, 00pa3oBaHHBIA B HECKOJIBKUX TPaKTax 0oJjiee BHICOKOTO MOPSIIKA, COSTMHEHHBIX
MOCIIe0BATEIBHO.

KOHTpOHLHbIe BOIIPOCHBI:

1. Kareropuu anomanuii u 1eexToB.

2. [Napamerps! ommbok ans OLIK.

3. [TapameTpsb! OIIMOOK JIIsl CETEBBIX TPAKTOB.

4. XapakTepucTUKH OJI0KOB IIU(POBBIX TPAKTOB.

5. BennuuHa 6110Ka J1 HEPBUYHOTO TPaKTa MIPU OIPeIeIEHUH OJI0UHBIX OMIMOOK?
6. HopMbl Ha BaxkHeHIINE TapaMeTPhI, ONIPEIEISIIONINE KaueCTBO Nepeiadn?

7. THIIBI TPAKTOB.

8. IIpaBuiia popMHpOBaHUS 3HAUEHUS TTOKa3aTesel OMMOOK.

9. Pacnipenenenue ommbok s OLIK B TpakTe MakCHMabHOM MPOTSHKEHHOCTH.
10. HopmupoBaHue NpoTsHKeHHOCTH ydacTKoB Ha ECO.

Coneprxanne u ohOpMIICHHE OTYETA

OT4eT KOKEH CONEPKATh!

1. Temy, nOCTaHOBKY 3aJauu.

2. Kparkue TeopeTudeckue CBeICHUS.

3. Pacuer skcrutyaTallnOHHBIX HOPM Ha COCTaBHOM KaHal.
4. BEIBOJEL
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IIpaxmuueckoe 3ansamue Ne4.

OHTI/IMI/I3aIII/Iﬂ peme}mi’l 0 OpraHu3anmum TeXHHYeCKoi IKCILIyaTauu
0 KPUTEPUIO HATECKHOCTHU

1. Ontumuzanus nepuoga [1TO no Mmuanmymy kosdduimenta mpoctos
2. Ontumumzanus nepuona [TTO mo MmuHUMYMYy 3aTpar

3. Onrumm3anus Moucka HEMCIpaBHOCTH mpu opranusanuu KTO

PaccmoTpum cnywail, korma B mpomecce IITO B mpomexyTkax Mexay Ie-
PUOIMYECKUMHU NPOPUIAKTUKAMHU YCTPAHSIOTCS TOJIBKO SIBHBIE OTKAa3bl, HOCSIIUE
YUCTO CJIy4YalHBIM XapakTep W HUMEIIIME WHTEHCUBHOCTh X. OTH OTKasbl

JIMKBUIUPYIOTCA TCXHUYCCKUM IMEPCOHATIOM C MHTCHCUBHOCTBIO BOCCTAHOBJICHUSA

u=1/Ts

CKkpbIThle OTKa3bl (HampuUMep, HEAOMYCTUMOE YXYALIEHHE HEKOTOPbhIX IIO-
Ka3aTeleldl KadecTBa), HMEIOIIME MHTEHCUBHOCTh /A, O0O0HapyXuBalTCi H
YCTPAHSIOTCS TOJBKO TIPU TMPOBEACHUU MPOPUIAKTHKH, MPOAOHKUTEIEHOCTD
KOTOpPOW IMMPUMEM HEM3MEHHOU U paBHOU Trip.

Ecmu nmepuon T, uepe3 KOTOpBI MOBTOPSIIOT NPO(MUIAKTUKY, BEIUK, TO BEJIHMKA
ONAaCHOCTb MPOJOJIKUTEIIBHOIO CKPBITOIO OTKAa3a.

[Tpu manom T Benuku 3aTpaThl BpEeMEHHU Ha MPOBEACHHE MPOPMIAKTUYECKUX PadoT.
Ha puc. 1 npusenena nuarpamma nporecca I[ITO.
SIBHBIN OTKa3, BOBHUKIINNA B MOMEHT t = 0, OyZeT ycTpaHeH B cpenHeM uepe3 TB (Ha

rpaduke & - cnydaitHas BennuuHa). CpeiHee 4uciio TaKKMX OTKA30B

¥

=0

— - B—Ivg-l— _"'I:apﬂ—

Top

Pucynok 4.1 — Bpemennas auarpamma npouecca [ITO
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3a Bpemsa 7T — T“p MEXAY COCEIHUMH NpOPHIAKTHKaMH paBHO: A{T — Tnp) , 4 HX

CPElHAA CYMMapHas NpoAoDKUTENbHOCTE: A(T — T - )T, .

[Tpocroii U3-3a CKPBITBIX OTKA30B, B MOMEHT ¢ = I, (I, — CydalHas pe-
NHYHMHA) HANACTCA ¢ YYETOM BEPOATHOCTH 3THX OTKA30B, KAK MaTeMAaTHYECKOe

QOXHOAHHE, T.€. KaK BeAHUHNHA rcxp OPOROIKUTS/IBEHOCTH CKPLITOIO OTKA3a

T=T,— "

71T, T-T,

tap = | T-Too=0f®)dt= [ (T-T,-1)-AeNdr=
0 0

-A(T-T. )
l-e P
=T - Tnp - A .

OTKYAa IIPHM YCROBHH, YTO IMPOCTOU AOJXKHBI COCTABJATE MAaNylQ JOMO BpeMe-
HH, T.e. A(T —T"p) <lmme*=1-x+ x2/2 ), NOJIyYHM:

— AT-T,)
Lexp = T .

CYMM&IJH&H NpPOACHKUTCABHOCTE IIPOCTOCE 34 MCPUOA HpO(lJHJlaKTHKH Cco-
CTaBHT:

top = Top + MT =T )T, + AT —T ) 12 =

AT? A
=| 1 AT, T, + == |+ (AT, —AT_)+T22,
2 fp
2
a K03 PULUHMEHT IpOCTO:
—y
n T ’
1 ATy, I
?(Tnp —AT Ty + > )+AT, AT, +5A-T.
dk

n

Huddepenuupys U npupaBHUBas K HYJO , TIOJYYUM TpPH YCJOBHH,
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uto AT << 1, AT << I

2T (1-AT )+ AT? 2T
- np B np

onT *

A A

K, . =AT, +J2ATHP .

Ha MOMYy4YeHHEIX BHPEHCEHHﬁ BHIOHO, 4YTO HHTCHCHBHOCTE ABHEIX OTKAa30B }b.,
TaK e Kak H CpeHAA [MPOAO/IKHTENEHOCTE HX YCTPAHEHHA Ta » NPAKTHYECKH

i

He BAMAET Ha BbIGOp neproaa npodunaktHkn T, XOTA BAMAET HA BEITHUMHY
K

nmin *

2. Onramusanus nepuoga IITO no muanmMyMmy 3aTpar

3aTpatbl, CBA3AHHBIE C MPOBEACHHEM NPOQHIAKTHKH, H 3aTpaTsl, 00Oycnos-
neHHple npoctoeM 06BbEKTa M3-3a CKPBITOrO OTKa3da MOI'YT OBITh Pa3/IMYHBIMH.
Ecnu nepuoa T 6ymer man, To Bennku 3atpatel Ha [1TO. Ho npu 6onbwom T
npocToH 00BEKTa H3-33 HECBOEBPEMEHHOCTH OOHAPYXEHHA CKPBITBIX OTKa30B
NPHBEYT K YBENHHYEHHIO BPEMEHH HEOKAa3aHHA YCIYT CBA3H, T.€. BO3PACTYT
NOTEpH, xapakTepusyeMele wrpagom C,, (norepei npHOLLIH).

IMockoneky cpeaHss NpoAO/KHTENEHOCTS BPEMEHH MPOCTOA H3-3a CKPbITO-
ro OTKa3a NPHMEPHO paBHa:

— AT?

I = oe—

<¥p y) '

TO cyMMapHsie 3aTparsl Ha [1TO 3a nepuon T cOCTaBAT:

1
C=T,,Cop +—CuAT?,
2
rae Cp, — 3aTpaTthl B EAHHHLY BPEMEHH Ha NMpOBefeHHe NpoPuIaKkTHKH; C —
3aTpaThl B €AHHHIY BPEMEHH, CBA3aHHBIE C ITpocToeM (wTpad);

Onpepenum cyMMapHbi€ 3aTpaThl B €AMHHLY BpeMeru aenenueM C na T

C.T
g =C_Cwlnm AL,
T T 2
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dC,
Huddepenuypya u npupaBEuBasg K HYIIO g_;— , NOAYYUM:

Clmin = JzATananm .
H3 MORny4YEeHHBIX BLIPAXEHHH CledyeT, YTO BeJHMYMHA YCTAHOBICHHOIO
urrpapa €y m croumocts npobunaktukd C, OJUHAKOBC BIMSIOT HA 3a-

Tpathl C,, HO mo-pasHoMy Ha nepuoauuHocts [1TO, xoTopas zaBMCHT HE OT

C
aGCOJIIOTHBIX MX BEJIMUYMH, 3 OT COOTHOWIEHUA MEXRY HUMH. C pOCTOM ~—t

w

2
n
yseanunsaercs T, . [lpudeM, no cpasuenuio ¢ T, = L, Té’;r foneie

C
B ,|—F pa3.

w

Onrumu3anms OUCKa HeucnpasHocTH npy opraunsauun KTO

Jia o60pyRoBaHKS 351€KTPOCBA3U YCTAHABAUBAIOTCA:

— TEKYLLMHA PEMOHT, BLIMOJHAESMBIN J11 00ecrieyeHUus HiId BOCCTAHOBNEHUA
paborocnocobHocTH OTD M cocroswimii B 3aMeHe W (WIM) BOCCTAHOBICHUH
OTIENBHBIX €ro 3JE€MEHTOB;

— CpPeIOHMI PEMOHT, BEHINONHAEMBIN UL BOCCTAHOBJICHUS HCHPABHOCTH M
YaCTUYHOro BoccTaHOBJeHHUs pecypca OT3 ¢ 3aMeHOil MIIM BOCCTaHOBJIEHMEM
3NEMEHTOB OTPAHHYEHHON HOMEHKNATYpPhl H KOHTPOJIEM TEXHHYECKOIO CO-
CTOSHUS DJEMEHTOB, BBINOJIHAEMBIM B 00beMe, YCTAHOBJIICHHOM B HOpPMATHB-
HOH JOKYMEHTALHH.

Ilpu pemoHTe 00BEKTa pacnpocTpaHeHb! CASAYHLHE cocOObl MOHCKA He-
HCTIPaBHOCTH:

— crnoco$ BHELIHETO OCMOTPA,;

~ cnocof KOHTPOJIbHBIX NepeKiloueHmii (HocnexoBaTeNbHOe HCKIIOUCHHE
OTAENbHBIX JJIEMEHTOB MM H3MEHEHHE DEXHMOB HMX paboThl ¢ NOMOLUBIO
BCTPOEHHBIX KOHTPOJILHBIX IPHOOPOB, CHIHAIM3ALUH, CPEACTB 3aLIUTEI U T.11.);

— c110co6 MPOMEXYTOUHEIX U3MepeHHil (pe3yIbTaThl U3MEPEHUH OCLHILIO-
I'PAaMMB! CPABHUBAIOT C MACHOPTHBIMHU UJIM HOPMATUBHBEIMU AaHHBIMM});
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— cnoco® 3ameHnl (OTAENbHbIE 3AE€MEHTbl 3aMEHSIOTCA HA 3aBEJOMO HUC-
MpaBHblE, OAHAKO, NIPH 3TOM MOTYT OBITH [OBPEKICHB! MPH HEKOTOPHIX HEHC-
NPaBHOCTAX B O0LEKTE);

~ ¢nocob cpaBHEHHUsi PEKMMOB paboThl HEMCIPABHOTO 3/1EMEHTA C ONHO-
THIHBIM UCIIPABHBIM;

— cnoco® NoMcka (0OHapy)KeHHA) XapaKTePHbIX HEMCHPABHOCTEH (KaK mpa-
BWIO, B HHCTPYKLMAX 10 DKCMMYATALUMKU HEMCIPABHOCTEH ¥ MX THIIMYHBIX NIPU-
3HAKOB).

CoxpauleHHe NpPOAOKHTENBHOCTH OTBICKAHHA HEUCIPABHOTO 3/IEMEHTA
OTD3 BaxHO A yMeHbLUEHHS 00LIEro BpeMesH NPoCTos.

[lycTs OOBEKT COCTOMT M3 11 3NEMEHTOB, OTKA3bl KOTOPBIX HE3aBUCHMEL.
F,,g; — COOTBETCTBEHHO BEPOATHOCTL 6€30TKa3HOMR paboTsl i-ro 31eMeHTa

(i=Ln).

DNneMeHThl HMEKT PasiMuHy» JOCTYNMHOCTH L1 NPOBEPKH H PAIITHUHYIO
CHOXKHOCTL B CBA3H € 4YEM BpPCMIA, 3aTPAtdHBACMOC HA IIPOBCPKY KAXAOI0 I-TO
MeEMEHTA 1, , Pa3id4dHO.

MoxHO mMnoKa3ark, 4YTO ONTHMalbHasd NOCIeA0BATEILHOCTD NpOBEPOK,
obecneuyuBalolas HauMeHbUICE BpeMA IMONCKA, YAOBJIETBOPACT YCJIOBHIO!

TP < T, Py < Tp1 Dny

q q: dn1

T.€. IPOBCPKH AOOKHBI HAUHHATECH] € HaMMEHEE HAOCKHBIX H Tpeﬁyfomnx
HAKMEHBIICE BpEMA HA TIPOBEPKY HICMCHTOB.

[Ipu 0oMRAKOBOH NPOJOIKHUTENBHOCTH IIPOBEPOK T; = T = CONst, ITO YCJI0-
BHE CBOJIMTCA K CIISAYIOLIEMY:

9.9, Gn-L
P Py Pu
WIH:

AM2h,2h

T.C. IPOBEPKa HAYHHACTCA C HAHMCHEE HAACHKHOTO DJICMEHTa H T. 4.

[Touck MoxkeT ObITh CYILCCTBECHHO YIIPOLICH, €CIAH IIPpH KaKa0H NIPOBEPKE
cxema o0ObeKTa AENMTCA Ha ABE YACTH ¢ OJAMHAKOBOH HEHAZEXHHOCTHI) M HO-
CAeHOBATEJIBHBIM HCKIHYCHHEM H3 INPOBEPOK UCITPABHBIX yacrei.
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KoHTposbHBIE BOIPOCHI:

1. B kakux ciydasx ucnosb3yercs kodpouiment ommnbok no 6uram BER mns ouenku
KauecTBa rnepenayun?

2. Kakwue oTka3bel umeroT Mecto B obopyaoBanuu L[CII1?

3. Kakue mapameTpsl BIUAIOT Ha KOA(PGUIIUEHT TPOCTOs?

4. Ot yero 3aBucaT 3arparsl ipu [ITO?

5. Ilo kakum napamerpam ontumuzupyercs KTO?

6. B uem paznuuue curnasioB AUM-1 u AUM-II.

7. Ot yero 3aBucsAT cpennee Bpems Boccranopnenust LICIT?

OTuer HOKEH CONEepKaTh:

1. Temy, nocTaHOBKY 3a7a4yH.

2. Kpatkue TeopeTnueckue CBeIeHUSI.
3. Pacuetsil.

4. BbIBOJBI.
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