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Pa3znen 1

3amaun

1.1. B renerpaduyto anmapaTHyo, rie paboTalT v OnepaTopoB, Yepe3 Kaxkble t
cekyHn noctynaet | renerpamma. O6paboTka oHOM TenerpamMbl 3anumaet h ¢. Onpene-
JIUTh CBOMCTBA IMOCTYIIAOIICTO ITIOTOKA TCJIICTPpaMM. Hanitu HGO6XOI[I/IMO€ COOTHOHIICHHC
Mexay BenmuunHami t, |, h u v mpu yciioBum, 9To K MOMEHTY MTOCTYIUICHHSI HOBOM MapTHH
TEJIETPaMM BCE OMEepPaTOPhl OyIyT CBOOOTHBI.

1.2. K omeparopy depe3 kaxasie  CeKyHI TOCTymaeT TejaerpaMmma, oopadoTka Ko-
Topoii 3aHrMaeT h cexyHn. OnpenenuTh COOTHOLICHHE MKy BennurHamu t u h, HeoO-
XOJIUMOE JIJIsl 0OCITyKMBaHUS TejnerpamMMm 0e3 3aiepKKHU. B mpenonoxeHun 4ucTo ciy-
YaifHOTO MOCTYIUICHMSI TEJIErPaMM OIPEACIIUTh BEPOSTHOCTh 3aJI€PKKU U CPEIHEE YUCIIO
3aJIep)KaHHBIX B TeUeHHUHU vaca Teaerpamm npu t=240 ¢ u h=180c.

1.3. Tenedonuctka crpaBo4HOro OIOPO B cpenHeM BbimaeT U=15 cnpaBok B yac.
Cpeausist IpoIOJIKUTEIBHOCTh Kakol crpaBku h = 60 c. OnpenenuTs BEpOSATHOCTh TOTO,
YTO CIy4YalHO MOCTYMUBIINHN BBI30B MOJYYUT OTKA3 BBUY 3aHATOCTH TE€Ie(POHUCTKH.

1.4. Tlpu ciapeHHOM BKJIFOUEHHH TelIe(DOHHBIX anmapaToB HAa OJWH ammapar B Cpeli-
HeM npuxonures plucx = 0,4 ucxopamux u plBx=0,3 BXOAAMMX pa3roBOPOB B 4ac, a Ha
Bropoil ulucx =0,6 u nu2Bx = 0,5 coorBercTBeHHO. CpeaHee BpeMs 3aHSATUS JIUHUU TPU
pazroBope h =2 muH. B npennonoxxeHun CrydaifHOro MOCTYIJICHUS! BI30BOB ONPEICITUTh
NOTEPH BbI30Ba IS KAXJI0TO BUJA CBSI3U. BpemeHeM 3aHsATUsl TUHUHU O€3yClEeIIHbIMU BbI-
30BaMH MPEeHEOPEUb.

1.5. TMocTpouts pacmpenencaue BeposiTHocTedl Pk(t) moctymienus K BbI30BOB 3a
npomexyTok t=180 ¢ s mpoctelimiero moroka ¢ mapameTrpoM A=160 BbI3/4. YKa3zaTb
MaKCUMallbHbIe 3HaucHus BeposTHocTer PK(t) m He MeHee BOCBMH COCEAHUX 3HAYCHUH.
[TocTpouTh Takxke pacripeaeacHne BepoATHOCTEH Py« (t) mocTyruieHus He MeHee | BBI30BOB
3a MMPOMEXYTOK t.

1.6. K aGoneHnTy B cpenHeM mocTymnaeT A=2 BbI3/4. B mpeanonoxxenun po-
CTEHIIero MOCTYMAOIIEro MOTOKa OMPEEIUTh BEPOSTHOCTh OJHOBPEMEHHON MpoObI abo-
HeHTCKOU auHuM aByMst JIWU, ecnu Bpemst mpoObl orpaHndeHo BenuuuHoi 1=60c.

1.7. Ha nBYCTOPOHHIOIO MEKCTAHIIMOHHYIO JIMHHIO TMOCTYMAOT JBa MPOCTEHIINX
MOTOKA BBI30BOB C MapaMeTpaMu A1 = 5 BbI3/4 U Ay=06 BbI3/4. [Ipu 3aHATUN TUHUU HA MPO-
THUBOIIOJIOKHBIM KOHEI[ TIepeIaeTCsi CUTHAN OJIOKUPOBKU. Bpems dhopMmupoBaHus cUTHAIA
=40 mc. OnpenenuTb BEPOSTHOCTh BCTPEUHOI'O COEAMHEHHUS, T. €. OJJHOCMEHHOro (3a
BpEMs T) MOCTYIUICHHS BHI30BOB C 00OMX KOHIIOB CBOOOIHOM COE€IMHUTEIHLHOM JINHUU.

1.8. IIpu pacuere MomHOCTH 3ymMMepHOTO TeHepaTtopa Ha ATC momyckaeTcsi ero
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neperpyska He 0osiee yeM B sty ciydasx u3 10 000. OnpenenuTs 4MCIO BBI30BOB, KOTO-
pble MOTYT OBITh OJTHOBPEMEHHO OOCIy»eHbl reHeparopom, eciu emkocth ATC = 1000
HOMEPOB, CPEJIHEE YMCIIO BBI30BOB OT OJJHOTO MCTOYHHUKA C=3,5BbI3/4, a CpelHee BpeMs
ciymanus curHana «OTBer cranium» t=3 c.

1.9. Kommyrtammonnoe yctpoicTtBo obOcmyxuBaeT N=20 HCTOYHMKOB BBHI30OBOB,
OTIPEZICTTUTh BEPOSTHOCTH MOCTYIUICHUS] OJTHOTO M XOTS ObI OJHOTO BBI30BA 32 IMPOMEXKY-
TOK =60 c, ecu B HAaYaJIbHBIF MOMEHT BCE UCTOYHUKH OBLITM CBOOOIHBI. IHTEHCUBHOCTD
OJIHOT'O UCTOYHHKA B CBOOOHOM cocTosiHuU a=0,1 BbI3/4.

1.10. OnpenenuTh BEpOSTHOCTh TOTO, YTO 3aHATHE NMPUOOpPa OKOHYMUTCS B MpPOME-
KyTke [t1,t2], ecau Bpems 3aHATHS KaKIOro Mpubopa pachpeesieHo Mo MOKa3aTeIbHOMY
3aKOHY cO cpenHeit ummrenbHocThio h =60 c. [Ipunsats t1=40 ¢ u t,=80 C.

1.11. Ha cratuBe 3ansTo V =20 npubopoB. Bpems 3ansTusa kaxaoro nmpubdbopa pac-
IPEJICIICHO 0 TI0Ka3aTeIbHOMY 3aKOHY CO CpeHEH JUTMTEILHOCTRIO oO0cmyxuBaHus h=60
c. OnpenenuTs BEpOATHOCTh TOTO, UuTO 3a Bpemsi t=30 ¢ HU oJuH PUOOp HE OCBOOOIUTCA,
0CBOOOJUTCS OJIUH MPUOOP, OCBOOOIUTCSA XOTSI OBl OAUH MPUOOP, OCBOOOIATCS ABA MPU-
oopa.

1.12. CpaBHUTH KBaJpaT MaTeMaTHUYECKOTO OKUJAHUS U JUCIIEPCUIO MPOMEXKYTKA
Z, y TUINEPIKCIOHEHIUANBLHOTO pacnpenenenus (1.28) u mokaszarh, 4TO COOTHOIIECHUE
MEXy HUMHU 3aBUCUT OT 3HaKa Kod(h(UIreHToB Q1 1 Q> .

1.13. OnpenenuTs ycaoBus CYIIECTBOBaHMS HepaBeHCTB M?2,>Dz, 1 M?2,<Dz; ms
THITEPIPJIAHTOBCKOTO pacnpeneicnaus (1.29).

1.14. CekyHioMepoM WM IpyruM crocodom usmeputh Ha ATC IauTenbHOCTH 3a-
usatusa LK (Bxona crynenu ') mpu pasroBope, 3aHATOCTH M HEOTBETe a0OHEHTA, a TaK
K€ JUTMTEIIBHOCTh «YUCTOro» pasroBopa. [lomyunts He meHee 500 3HAUEHUN KaXKI0W W3-
MepsieMoil BenuuHbl. [locTpouThk rucTorpamMmsl (cM. puc. 1.7) U UCNONb3ysl BhIpaKEHUS
(1.27) u (1.28), momoOpaTh COOTBETCTBYIOIINM 3aKOH pacnpeneneHus. OnpeaenuTs npu-
€MJIEMOCTD [T0KA3aTEIBHOTO PACIIPENEICHU.

1.15. Cexynnomepom umnu apyrum crnocodom uzmeputh Ha ATC (ymobHo Ha map-
kepe O1oka AN) npomexxyTku mMexay BbizoBaMu. [lonyunts He meHee 500 3HaueHU U3-
Mepsemoint BennunHsbl. [Toctpouts rucrorpammy (cm. puc. 1.7), paccuutaTh MaTemMaTuye-
CKO€ OKHJIaHWE U AUCTIEPCHIO, ONIPEACIIUTh MPUEMIIEMOCTbh MOJIENH MPOCTEHMIIEro MOTOKA.

1.16. U3meputh B nepro] HauOoJIbIleH HArpy3KU Ha OJHOM U3 CTYNEHEH MCKaKe-
Hus ATC 4uciio nocTynaromux BbI30BOB M0 15-MUHYTHBIM HHTEpBaiam. M3Mepenus mnpo-
BOAUTH HEe MeHee 10 pabouux aHeil. PaccunTarh MaTeMaTuyeckoe OXKHIAHUE U AUCIEp-
CHI0, IOCTPOUTH TUCTOIPAMMY U OINPEACIIUTh MPUEMIIEMOCTh MOAENIH MPOCTEUIIETrO MOTO-
Ka.



Pa3znen 2

3agaun.

2.1. Wcnonp3ys B KauecTBE MOJEIM CHCTEMbl OOCTY)KHUBaHUS MAPUKMAXEPCKYIO,
MOSICHUTh OCOOCHHOCTHU CIIEIYIOUIUX JUCUUIUIMH 00CITy)KMBaHUsA: 0€3 NOTeph COOOIEHUI
(B TaHHOM CiIy4ae KJIMEHTOB), C SSBHBIMH IOTEPSIMHU COOOIICHHH (KJIIMEHTOB), C OXHUIAHU-
eM, TOBTOPEHHEM U KOMOMHUPOBAaHHBIX. PaccMOTpeTh BO3MOKHBIE BUBI ouepeeii — 00-
mias 1 UHIUMBHUyaIbHAS K KaXIOMYy MpUOOpy (MacTepy), YIopsiaoueHHas, peBepCUBHas,
ciiy4aiiHas u ¢ npuoputeTamu. [IpuBecT mpuMepsl U3 KOMMYTAIIMOHHON TEXHUKH.

2.2. B nsaTu-IMHEMHON CHCTEME B TEUEHHE HMCCIIEyeMOro ABYXYacOBOTO IMEpPHOJIa
CyMMapHO€ BpeMs 3aHITUSL TEPBOM JIMHUM COCTAaBWIO 65 MUH, BTOPOM —55 MUH, TpeTher
—50 muH, yeTBepTOi —45 MuH U 1sAToM —40 MuH. OnpenenuTh padoTy, BHITIOJIHEHHYIO CH-
CTEMOM, CPEHIOI0 MHTEHCUBHOCTD OJTHOTO 3aHATHA MpU 0011eM yuce 3ansatuit ¢=200.

2.3. Vcnonn3yst ganHbie Tabn. 2.1, paccuuTaTh CTAaTUCTUYECKUE TUCTIEPCUU H3MeE-
HEHHSI MTHTEHCUBHOCTH HATPY3KH 110 YaCOBBIM MHTEPBAJIAM B Pa3HbIE JHU U IMOCTPOUTH 3a-
Bucumoctb DY i=f(Y}).

2.4. OnpenenuTbh UHTEHCUBHOCTH MOTOKA BXOJISIIMX BBI30BOB, MOCTYMAIOIIETO HA
aOOHEHTCKYIO JINHUIO, €CJIM HMHTEHCUBHOCTh BXOJAIIMX Pa3rOBOPOB Uy xx=3 pasr/d, cpel-
HSIS JUIMTEIBHOCTD BXOJAIIETO 3aHATUSA 1y px=2 MUH , (,=0,3 , cCpeaHsis JUIMTEIBHOCTD IIPO-
MEXyTKa MOBTOpPeHUs ;=1 MUH , ”HTEHCUBHOCTbH MOTOKA MCXOASAIIUX BBI3OBOB Lycx=D
BBI3/4, CPEIIHSS JUINTSIIbHOCTh UCXOSIIETO 3aHATHS tyex=1MUH.

2.5. B pesynbrare uamMepeHuii B rpyIine OJJMHAKOBBIX a0OHEHTCKUX JTUHUN ObLT TO-
JIy4eH CIICAYIOIIUHA CIIEKTp JJisi BXoasumx Bei30BoOB: K,=0.6; k,=0.25; k,=0.15. IHTeHCHB-
HOCTh HUCXOJAIIEH a0OHEHTCKON Harpy3ku Yux=0.05 Opin, Bxomsmieit —Y,=0.04 Opm.
OnpenenuTs OTHOCUTEIHHYI0 HHTEHCUBHOCTH TTIOBTOPEHHUS BXO/ISIIIIUX BBHI30BOB.

2.6. B pesynbrare wu3MepeHMid ObLI MOMYYEeH CIACAYIOUIUI CIEKTP 3aHATAN AJis
nepsoii ctynenn ['U: : K,=0.39; k,=0.31; k;=0.17; Kon=0.01; K;;;=0.07; Ky0:=0.05. Ompene-
JUTh CPEAHIOK JUINTEIBHOCTh 3aHATHA W JOJI0 HWHTEHCUBHOCTH  JIOTIOJHUTEIBHOU
Harpy3ku; npuHsaTb N=5 u T=180c.

2.7. Vicionb3ys peuieHre NpeAblaylieil 3ajaun, ONpeAesuTh CPEeIHION JJIUTENb-
HOCTb 3aHSTHS Y JIOJI0 JOMNOJHUTEIbHOW HArPYy3KHU HA BbIXOJ€ nepBou ctynenu [' I ecin
notepu Ha ctynenn P=0.01, a pasHuna B 1IMTENBHOCTH 3aHATHS BX01a U BbIXoAa t=12 c.

2.8. I'pynna MIIK o6cmyxkuBaeT N=1000 aGonenToB. CpenHee 4ucio BHI30BOB OT
oaHoro aboHenta C=2/0 BbI3/4, cpeaHee BpeMsl pasroBopa [=120c, mons 3aHATHNA, OKOH-
yuBmHXCst pazroBopom K,=0.4. OmpenenuTs cpeaHee BpeMs 3aHSATHS U MHTCHCUBHOCTD
oociyxxennort UK narpysku. Ucnionszys Gopmysl (2.5) u (2.6), onpeaeianuTh CpeaHee
BpeMsl 3aHATHS W 00 JonosHuTensHor Harpy3ku Ha BIIK. Ipussts K,,=0.07,



Ki0r=0.05, t=12c¢, t,=7c¢, tuor=12c.

2.9. WnrtencuBHoctu Harpy3ku mexay aByms PATC Y1,=60 Opn u Y21=70 Dpmx,
MHTCHCUBHOCTH a0OHEHTCKOW Harpy3ku cooTBeTcTBeHHO Y1=500 Opn u Y,=550 Opm.
Omnpenenutpb ko3¢ duimeHT Tsroterust Mmexxay PATC. IHTeHCHUBHOCTH Harpy3Ku BBIXOJOB
crynenu | T'U npunsars Y'=0.86 Y.

2.10. UnTencuBHOCTh Harpy3ku npoektupyemoid PATC3 Y3;=480 Dpn, neictyro-
mmx PATC 1 u PATC 2 Yi=550 Opa u Y,=500 Opa. MTHTEeHCUBHOCTh HArpy3KH BBIXOJIOB
crynenu | T Y'=0.86 Y;. OmnpemennTh MHTEHCUBHOCTh MEKCTAHIMOHHON HATPY3KH
Y31, eciiu k03 durmeHTsl TAroTeHus N3;=0.26, N3»=0.45, n33=1.0.

2.11.B pe3ynbTaTe U3MEpPEHUM WHTEHCHUBHOCTH Harpy3kud B 100- nguHeiiHoM abo-
HEHTCKOM Tpymnrne Oblla BBISBICHA 1EIeCO00Pa3HOCTh pa3zesieHus] a0OHEHTCKUX JTMHUMN
Ha MATh KaTeropuit (Tabdin. 2.2). [lonaras, yTo B mpenenax KakJ0i KaTeropuu mapameTpbl
HArpy3Ku OJIMHAKOBBI, ONPEACIIUTh BEIMYUHY (3 JUisi aOOHEHTCKoW rpymmbl. [IpuHATH
CpPEeIHHE TUTSIHPHOCTH UCXOIAIIETO U BXOJISIIETO 3aHATHHA COOTBETCTBEHHO lyex=1 MUH H
t,.5x=2 MuH, BesnunHy (,=0.3 U CpPEIHIO JUINTEIBHOCTh IPOMEKYTKA MOBTOpeHus t,=1
MUH. PaccanTarh Takke BEMWUUHY (3 I YCPEAHCHHBIX JUTSI BCCH TPYIITBI 3HAYCHUH Viex
U Yix. CPaBHUTH TIOJYYCHHBIE PE3YyIbTATHI.

Tabmuma 2.2.
Howmep xateropun | 1 2 3 4 5
UYucino abouentoB |10 |20 40 15 15
Ni
Yi UcX, Opa 0,12 10,08 0,04 |0,03 |0,02
Yi BX, Opa 0,09 10,0/ 0,04 |0,03 |0,02

2.12. 3meputh B mepro]i HAUOOJBIIIEH HATPY3KH Ha OJHOW W3 CTYIEHEW HCKaHUS
ATC MHTEHCHBHOCTh HArpy3ku 1Mo 15-MHHYTHBIM HMHTEepBaiaMm. M3mepeHus mpoBOAUTH HE
menee 10 pabounx aneit. Onpenenuts YHH, cpenHior0 ”HTEHCUBHOCTh W JUCTIEPCUIO HH-
TEHCUBHOCTU Harpy3ku B UHH.

2.13. I3mepuTh B epro]; HAanOOJbIIEeH HArpy3KH HHTEHCUBHOCTH UCXOISIIICH HATPY3-
ku B 10 corennpix 6okax AW (cratuBax [1IM) mo 15-MuUHYTHBIM HHTEpBaTIaM. U3MEPEHUS
npoBoaAUTh HEe MeHee 10 pabouux gHel. OnpeneiauTh CPEIHIOI0 HHTEHCUBHOCTH U JHC-
MIEPCUI0 MHTEHCUBHOCTH HArpy3KH IO COTEHHBIM IpynmaM. CpaBHUTH CTPYKTYPHBIM COCTaB
aOOHEHTOB ucclieAyeMbIx Trpymi. Caenarb BBIBOJBI.



IIpumepsni

2.1. Ilycte npu Yuypp=19,96 Dpa ompejaeiieHa €eMKOCTh IMOJHOJIOCTYIHOTO ITy4YKa
npu pacueTHor HopMe notepsb Px=10%. B npenmnonoxenun o0CIyKUBaHUS MTPOCTEUIIETO
NIOTOKa BBI30BOB C SIBHBIMHU NOTEPSIMU HeoOXoaumo V=30 JIMHUHA, NOpU 3TOM pacyeTHbIE
notepu P;=9.3% (cM. Tabn. 113). OgHako B OTIENbHBIC THU aKe B Mpeaenax puKCupo-
BaHHoro YHH peanbHble 3HaUeHUS MOTEPh OyAYT OTJIMYATHCS OT pacyeTHbIX. HauMeHb-
1me 3HayeHus npuxoastcs Ha 6-i u 18-it quu (0.5 u 0.3%), Haubonbime- Ha 5-it u 17-i
(40 1 12%). 13-3a wenuneitnoctn dhyaknun P,=f(Y) yBenudenue morepp 1o cpaBHEHHIO C
pacyeTHbIMU MPOUCXOJUT B OONBIIEH CTENEHU, YeM yMeHblLIEeHUE. B pesynbpraTe ycpen-
HEHHBIE 3a N JHed moTepu OyAyT MOYTH BABOE MpEBBIIATH pacueTHble: P,=16.8%. 3a
npenenamu pukcupoBanHoro YHH taxke HaOr0a0TCs MOTEpH BhINIEe pacueTHbIX. Eciu
UCCIeNoBaTh 15-MUHYTHBIE HHTEPBAJIbI BPEMEHH, TO B IMpeenax JroOoro yaca oOHapy-
&KaTcsl KoJeOaHWs WHTEHCUBHOCTM HArpy3ku M nortepb. Hampumep, HUHTEHCHUBHOCTb
Harpy3ku YHH 10-ro nus Yypni0=21.63 Dpn nomyyaeTcst Kak cpelHee 3HAYeHUE UHTEH-
cuBHOCTEN Harpy3ku 22.48; 21.00; 21.92 u 21.12 Dpin- yeTbipex nociie10BaTeNbHbIX 15-

MUHYTHBIX MHTEPBAJIOB. DTUM WHTEHCHBHOCTSM Harpy3Kud COOTBETCTBYIOT morepu 31.2;
15.8; 25.0; 16.8%

2.2. Paccuntaem Bemmmumebl oo ¥ t aia MK u BIIK xoopaunataoit ATC. Ilycth
cuektp 3anstuét jus rpynnel MK cocraBusier: K,=0.4; Kk;=0.3; ky=0.15; K,;,=0.01;
Ki=0.05 1 Kyo:=0.09. Cpennune mmreabHocTd 1o BuaaMm 3aastuii UK opu n=5 u T=100
¢ paBHbl: 1,=3+7,5+2,5+7+100=120 c; t,=3+7,5+2,5=13 c; t,=3+7.5+2.5+30=43 c;
tow=3+7,5+2,5+7+10=30 c¢; ty=7 ¢ u twr=12 c. B coorBerctBuUm c (2.3) momydaem
ouk=1,252 u tymx=60.1 c. Ilpeanonoxum ganee, uro st BIIK Benuuusbl (s, Gy ¥ Qom
COXPAHSIIOT CBOM 3HAYEHUS, A (uz U Quor=0 (TOTEpsSIMU MpU BXOJsIIEH cBsi3U B Ojioke AU
MO>KHO TIpeHeOpeus). Torna crektp 3anstuii 1 rpynnsl BIIK cocrasnsier

K™ »=1/(1+0;+0utGom) =Ko/ (Kp+Ks+KitKom) =Ko/ (1-Ki-Kr)=0,465; k*,=0.349; k',=0,174;
K ou=0,012.

Jnmurenprocty 3anstuit BIIK t°,, t's, ' u t' oy npumepHo ¢ (te=te o+, 4Hty) MeHBIIE
JIATEIIbHOCTEN aHajlornyHbIX BUAOB 3aHaTui MIIIK. B cooTBeTcTBHM ¢ 3TUM Ha OCHOBa-
Huu (2.3) nonydaem dpmx=1,12 u tgmx=56.2 c¢. Takum o0pa3oM, HHTEHCUBHOCTb JIOIOJI-
HUTEJILHOW HAarpy3KH YMEHbIIUJIACh 00Jiee UeM BABOE, a CPEAHSIS JUIUTEIHbHOCTh 3aHITUS —
Bcero Ha 3.9 ¢, XOTs JJisl OT/ACJIbHBIX BUJOB 3aHATUN yMEHbIIIEHUE 00Jiee CYIIeCTBEHHO-
t-=12 c. B obmem cirydae

tBI_I_IK= (tI/ILHK-kHJJ,tHJI- kl‘lOTtl'[OT)/(l-kH)l- kl‘lOT)-tC; (2 1)

ok =0t/ (tp-te) -te/Kp (tp-te) K (te-tiun)/ Ko(tp-tc). (2.2)
Dopmy.ibl:

o=1+ (ks tkattomKom Kt thorKnon) /tKo. (2.3)

Y =ct=ack,t,=oc,t,. (2.4)



Pa3znen 3

3.1. Ha moiHOI0CTYIIHYIO CUCTEMY C TPEMS BBIXOJIaMU MOCTYHAET MPOCTEHIITNI TTO-
TOK BBI30BOB C MapameTpoM A=72 BbI3/4. CpenHee BpeMsi 00CTyKUBaHUSI OJHOTO BBI30BA
h=90 c. Mcnonk3ys nepBoe pacnpeaencHne DpiaHra, pacCINTaTh BEPOSITHOCTh BCEX BO3-
MOXXHBIX cocTostHuE cuctembl Pi(i=0.3). OnpeneiauTh WHTCHCHBHOCTH OOCITY)KCHHOH
Harpy3ku. CpaBHUTH NOJIyYEHHBIE PE3YJIBTATHI C pHC. 3.1.

3.2. Ha momHOIOCTYNHYIO CUCTEMY IMOCTYIAET MPOCTEHIINIA MOTOK C MapamMeTpoM
A=240 Bb13/4. Cpeanee BpeMs oOcIykuBaHus oHOro BbizoBa h=180c. OnpenenuTs Ynuciio
BBIXOJIOB L B CHCTEME Tak, 4TOOBI moTepu coodmieHus: He npesbimanu 0,015. Ykazarts pe-
aJIbHO BO3HHUKAIOIIME MOTEPU U MHTEHCUBHOCTH OOCITY:KEHHOM Harpy3KH.

3.3. Ha nmonHOIOCTYNHYIO CHUCTEMY, UMEIOLIYI0 L=25 BBIXOAOB, MOCTYIAET MpO-
cTedmuii moTok ¢ mapamerpom A=360 BbI3/4. CpenHee BpeMsi OOCITYKUBAaHHS OJHOTO BbI-
30Ba h=160 c. OnpeneauTh BEPOATHOCTD 3aHATHS BCEX BBIXO0JIOB, I=10 JIOOBIX BBIXOJIOB U
I=10 pUKCHPOBAHHBIX BBHIXOJIOB.

3.4. Ilpu ycnoBusx 3anauu 3.3 onpeaeauTh MPOMyCKHYIO CIIOCOOHOCTh KOMMYTAIlH-
OHHOM cucTeMbl, a Takxke 1,5,10,15,25-r0 BBIXO/IOB IpHU CIy4aHOM M YHOPSIAOYCHHOM
3aHATHHU BBIXOJIOB. PaccunTaTh BEpOATHOCTH MOTEPHU BBI30BA HA 3TUX BbIXojax. [IpoaHa-
JIM3UPOBATH MTOJTYUYEHHBIC PE3YJIbTaThI.

3.5. [Ipu ycrnoBusx 3amaun 3.3 onpeAenuTh MAaTEMaTHIECKOE OKUJAHUE U JHCIIEp-
CHUIO 00CITYKEHHOM, MOTEHIHUATbHON ¥ N30BITOYHOM Harpy30K. CpaBHUTH MOJy4YE€HHBIE pe-
3yJIBTATHI.

3.6. Jlnsa ycnoBwit 3agaun 3.3 MOCTPOUTH pacIpeesiCcHHe BEposTHOCTEH Pi, oTme-
THUB MaKCHUMaJbHbIC 3HAUYCHMUS.

3.7. IlomHomoctymnHas cucrema, umerorias V=20 BBIX0JIOB, OOCTYKMBAET MPOCTEH-
il Totok. OnpenenuTh MoTepu COOOIICHHS TIPU 3aJJaHHON WHTEHCUBHOCTH TOCTYIIAIO-
nier Harpy3ku A=12 Dpu, a Taxke npu ee nzMmeHeHussx Ha £10 u 20%. Cnenatb BBIBOI O
BIUSHAW KOJICOAHW MHTCHCUBHOCTH HArPY3KH HA BETUYUHY CPEIHUX MTOTEPD.

3.8. B pesynbraTe m3MepeHuil OOHApPYKEHO, YTO TEPBBIM BBIXOJ 3aHUMAETCS B
cpeaHeM t=42 muH/4. OnpeaenuTh UCIOIb30BaHUE JECSATOTO BBIXOJIa MPHU YMOPSI0YCH-
HOM U CIIy4alHOM 3aHSITHH BBIXOJOB. [IpeAnonoxuTe, 4To MOCTYNaromui MOTOK BbI30BOB
MIPOCTEUIIIHNH.

3.9. B cucreme B cpenHeM 3aHATO 12 BBIXOAOB MpPH YHOPSAOYEHHOM M CIy4dailHOM
3aHSATUU BBIXOJOB.

3.10. Ha moaHOa0CTYHBIN Ty4OK eMKOCThIO V=10 JBYCTOPOHHUX COEAMHUTEIbHBIX
JMHUN TOCTYMAIOT JBa MPOCTEUINX MOTOKA BBI30OBOB ¢ mapamerpamu Aj=120 BbI3/4 u



A2>=80 BbI13/u. [Ipu 3aHATHU JTMHUM HA TPOTHBOIIOIOKHBINA KOHEI MepelaeTcsl CUrHal 0J10-
KupoBKHU. Bpewmst nepenaun curnana 1=40 mc. OnpenenuTs BEpOSTHOCTb BCTPEUHOIO CO-
€MHEHMUS], T.€. OJTHOBPEMEHHOTO (32 MPOMEXYTOK T) MOCTYILJICHUS BBI30BOB C 00OHUX KOH-
LIOB OJHOM M TOW K€ COCIMHUTEIILHOW JINHUM, MPU CIIy4YalHOM 3aHATUU JIMHUW B ITy4KE.
CpenHee BpeMs 00CITy>)KHBaHHs OJHOTO Bbi3oBa h=90c.

3.11. na ycnoBuit 3amaun 3.10 HalTH BEpPOATHOCTh BCTPEUHOT'O COCAUHEHUS TMPH
YHOPSIIOYEHHOM 3aHATHM U OAUHAKOBOM, a TAKKE MPOTHUBOIOJIOKHON HYMEPALUH JIMHUN
¢ 00enX CTOPOH ITyUKa.

3.12. [TomHOMOCTYIIHAS CUCTEMa U3 TPeX BbIX0J0B o0caykuBaeT N=10 UCTOUYHHUKOB
BBI30BOB. MIHTEHCUBHOCTH OJIHOTO MCTOYHHKA B CBOOOJHOM COCTOSIHMU 0.=6 BbI3/4. Cpen-
Hee BpeMs oOcimyxuBaHus oxHoro BeizoBa h=90 c. Mcnomnn3ys pacrpenencHue DHIcera,
paccuuTaTh BEPOSITHOCTH BCEX BO3MOXHBIX coctostHUME cuctembl Pi(i=0.3). Ompenenutsb
BEPOSITHOCTH BCEX BHUJIOB OTEPh U MHTEHCUBHOCTU BCEX BUJIOB HArpy30K

3.13. [TonHOmOCTYMIHAs cucTeMa, uMmeromas V=10 Beixo0B, oociyxuBaeT N=50 nc-
TOYHHUKOB BBI30BOB. VIHTE€HCHBHOCTH OJHOT'O HCTOYHHKA B CBOOOJHOM COCTOSIHHHM O.=3
BbI3/4. CpenHee BpeMs oOCiykuBaHusi ogHOTo Bhi3oBa h=120 C. Ompenenuts BepoOsSTHO-
CTH TOTEPH BBI30BA, MTOTEPh IO BPEMEHHU M 10 HArpy3Ke, a TaKKe WHTEHCUBHOCTH TIOTCH-
AAJIbHOM, MTOCTYMHAIOIIEeH 1 00CTyKEHHON Harpy3oK.

3.14. Tlpu ycnoBusx 3amauu 3.13 onpenenuTh BEpOSITHOCTh 3aHSATHUSL BCEX V BBIXO-
JIOB ¥ BEPOSITHOCTH 3aHATHUS =5 BBIXOJIOB.

3.15. Tlpu ycnoBusix 3agaun 3.13 paccuutarh U MOCTPOUTDH PACTIPECICHUE BEPOSIT-
Hoctei# cocrosiamii cucteMsbl Pi (1=0.10), oTMETHB MaKCHUMaJIbHbIC 3HAUCHUSI.

3.16. [TonHOMOCTYITHAS KOMMYTAIMOHHAsI CUCTEMA JIOJKHA OOCITYKUTh HAarpy3Ky ¢
MHTEHCUBHOCTHIO Y=8 Opn or N=50 UCTOYHMKOB MpPHU BEPOSITHOCTU MOTEPH BHI30BOB HE
oosiee P;<0.01. Onpenenuts HEOOXOAUMOE YKCIIO JIMHUN M BO3HUKAIOLIKE TIPU 3TOM IIO-
TEpH.

3.17. KommytaTop coctout uz N=20 BxomoB 1 M=25 Beixom0B. OnpeneiauTs Bepo-
aTHOCTH 3aHsATus 1=10 ;moObix W =10 QUKCHPOBAHHBIX BBIXOJOB. MHTEHCUBHOCTH
Harpy3ku Ha Bxon 0.4 Opi.

3.18. TlocTpouth rpaguvecKyr0 3aBUCUMOCTh CPETHErO MCITOJIb30BAHUS OJHOMW JIH-
HUHU OT €MKOCTH IOJHOJIOCTYITHOTO yuka jJuHui N=Ff(V) npu oOcayKuBaHUU MIPOCTEHIIIe-
ro ¥ MIPUMUTUBHOTO MOTOKOB BhI30BOB. BepositTHocTh moTepu BhizoBa P;=0.030. B cnyuae
MPUMUTHUBHOTO MOTOKA MPUHATH uncyio uctouyHukoB N=10, 20, 30, 50 u 100. IIpoananu-
3UPOBATH MOYUCHHBIC pe3yibTaTa.

3.19. [lonHOMOCTYIHBIN MOTOK U3 V=5 nuHMM 00ciyxuBaeT N=20 HCTOYHUKOB BbI-
30BOB. IHTEHCUBHOCTH OOCITYKEHHOUM HArpy3Ku, OTHECEHHAs! K OJJHOMY UCTOYHUKY, paBHA
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y=0.1 Dpn. Onpenenutb BEPOATHOCTh MOTEPU BHI30BA NMPU UCXOMMAIIEH U BXOJAIIEH CBS-
3U. Y4eCThb, UTO NPU UCXOMAIIEH CBS3U BBI30B MOXKET MOCTYNHUTh TOJIBKO OT CBOOOIHOTO
MCTOYHHUKA, a MPU BXOJAIIEH K JTI0OOMY UCTOYHHKY.

3.20. B nuneliHOM KOHIIEHTpaTope eMKOCThi0 N=20 HOMEpOB MEXIy JTUHEHHBIM U
CTaHIIMOHHBIM OJIOKAaMU HMMeeTCs V=5 COeauWHUTENbHbIX JuHUU. [Ipu ucxomsdmem wiu
BXOJISIIIIEM BHEIIHEM COCTUHEHHH 3aHUMAEeTCsl OJIHAa COCAMHUTEIbHAs JHHUS, TPU BHYT-
peHHeM - 1Be. MHTEHCHBHOCTh OOCIIy)KEHHOU (Ha OHY a0OHEHTCKYIO JIMHHUIO) Harpy3kKu
BHemHeH cBsi3u paBHa 0.05 Dpin, BHyTpennei csazu — 0.03 Dpn. OnpenenuTs 001IyIO WH-
TEHCUBHOCTb Harpy3KH, OOCIIy>KEHHOH MyYKOM COEIWHUTENbHBIX JTUHUM, U BEPOSTHOCTU
NOTEPH BBI30BA MPU MCXOMAIIEM, BXOISIIEM U BHYTPEHHEM coequHeHMsX. J{is ynpoue-
HUS PACUETOB MPUHSATH, UTO BEPOATHOCTH YHUCIIA 3aHATHIX JIUHUI MOJUUHAIOTCS pacipese-
JIEHUIO DHICETA.

3.21. Jlns ycnoBuii 3agaun 3.20 NPUHSATH, YTO NMPU BHYTPEHHEHN CBSA3U JBE COCIUHHU-
TEJIbHbIC JINHUKM 3aHUMAOTCSl TOJBKO Ha BPEMSI COCIMHEHHS, a 3aTEM OJIHA JIMHUSI OCBO-
00X IaeTcsl U COOOIIEHNE MepeaeTcs Mo ocTapencs. [ ynpoleHus pacyeToB Harpys3-
KOW Ha COCIUHUTENIbHYIO JIMHUIO BO BPEMsI YCTAHOBJICHHS COCIMHEHUS MMPEeHEeOpeyb.

3.22. Ilpn ycnoBusix 3amauu 3.20 MPUHATH, YTO BHYTPEHHEE COCAMHEHHE OCY-
LIECTBIIETCS C 3aHATUEM TOJIBKO OJHOW COECMHUTEIBHON JINHUM.

ITpumepsr

3.1. IlycTh KOMMyTallMOHHASI CHCTEMa EMKOCTBIO V=15 BBIX0Z0B 00CTyKHUBAET Mpo-
CTEHIHI MOTOK BBI30BOB ¢ mapameTpoM A=240 Bb13/4. CpenHee BpeMsi 00CITyKHUBaHUS
oxHoro Bei3oBa h=120C; MHTEHCUBHOCTH MocTymaIeld Harpy3ku A=Ah=240*120/3600=8
BbI3/y.c.B. (Dpin). B coorBercTBUM ¢ [5 1 8] BepostHOCT nIOoTEph P,=P=P,=E15(8)=0,0091.
MHTEHCUBHOCTh U JTUCTIEPCUSI OOCITY>)KeHHOW Harpy3Ku Y=8(1-0,0091)=7,93 Dpa u
Di=7.42. luTeHCUBHOCTD M AMCIiepcus u30bITouHOM Harpy3ku R=0.073 Dpxa u Di,=0.14.
Takum oOpazom, aucrnepcus OOCTYKEHHON Harpy3Kd MEHbIIIE MaTeMaTUYeCKOro OXKHuia-
HUS TIPUMEPHO Ha 6% a aucrnepcusi N30BITOYHON HArpy3KU MOYTH BIBOE IMPEBBIIIAET €TO.
[TonpoGHOE COOTHOMIEHNE XapaKTEPHO IS IUPOKOTO JUara3oHa mapameTpoB V u A.

3.2.PaccuntaeM OCHOBHBIE XapaKTEPUCTUKH KaueCcTBa C UCIOJIb30BaHUEM Ta0. I15.
[Tycth 0=3 BBI3/4, cpemHee BpeMs 00CTyKUBaHMsI 0JJHOTO Bbi3oBa =120 ¢, yucio ucrou-
HukoB N=30 u gymucno BeixonoB V=6. Torma a=3*120/3600=0,1 Be13/y.e.B. (Opia). B cooT-
BeTcTBHM ¢ Tabi. [15 BepositHOoCcTh OTepu BhIzoBa P,=0.030. UHTEeHCUBHOCTH 0OCITYKEH-
HOM Harpy3ku Y=2.65 Dpxa (3.27) u y=0,0884 Opn (3.34). UHTEHCUBHOCTh NOTEHIUATIb-
Hol Harpy3ku A=2.73 Opn (3.29) u a=0.0909 Dpn (3.33). UHTEHCUBHOCTb MOCTYIAIOIIEH
Harpy3ku A=2.734 Opn (3.28) u v=0.0910pxa (3.32). BepoarHocTh NOTEPH MO BPEMEHU
P=0.034 u mo wmarpyske P,=0.027 (3.40). Takum oOpa3om, cooTHorueHuss P,<P,<P; u
y<a<v<o BbIJCPKUBAIOTCA.
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DopMy.JIbl:
. v - CZNVZCiN—lOCI
Y:Zipi :ZAHPH :ZAiPi = V_il:0 = OlN(l— Pg) (31)
i1 i1 i—0 Zci o 1+a(l-P)
i=0
A=) AP N—-i)P =a(N-Y N/|l+a(l-P
2AP =2, a(N DR =a(N-¥)=eN L+ al-P)} (3.2)

N-1

A:i“’i %Ai—ﬁfimﬂ a(N-i)Ca' 1-a)" " =aN(1- a)ZC'N @' (1-a)" =N g 4

v=A/N=al[l+al-P)] (3.4)
a=alll+a) (3.5)
y=Y/N=a@l-P)/l+al-P)] (3.6)

(L-VIN)P, =(1-Y)P, = P, (3.7)
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Pa3znen 4

3agaun

4.1. Ha moiTHOAOCTYNHYIO CHCTEMY C TPEMS BBIXOJAMH TOCTYIMAaeT MPOCTEUIITHIA
MIOTOK BBI30BOB C MapaMeTpoM A=72 BbI3/4. Bpems oOcimykuBaHUS OJHOTO BBI30Ba- CITy-
YaifHash BEJIMYWHA, PACIpeleieHHas 10 MOoKa3aTeIbHOMY 3aKoHy co cpeaaum h=90 c.
HenocpencTBeHHO MCHONB3Yys BTOPOE pactpeielieHne Dpilanra, pacCUuTaTh BEPOSTHOCTH
3aHaTusA | (i=0.3) BBIXOZOB, ONPEICIUTh HHTEHCUBHOCTh OOCITY)KeHHOH Harpy3ku. Cpas-
HUTH MOJTYYCHHBIE PE3YJIBTATHI C 3aBUCHMOCTSIMU, PUBEJCHHBIMU Ha puc. 4.1.

4.2. Ha nonHOOOCTYHYIO cucTeMy ¢ V=16 BX0JaMH MOCTYNAET MPOCTEHIINNA TOTOK
BBI30BOB € napameTpoM A=240 Bb13/4. Bpems oOciy:kMBaHUS OAHOTO BbI30Ba- CIydaiHas
BEJIMYUMHA, paclpeeiicHHas Mo MoKa3aTelIbHOMY 3akoHy co cpeaauM h=180 c. Ompene-
JIMTh BEPOSITHOCTH 3aHATHUS BCEX BBIXOJIOB U BEPOSITHOCTD 3aHATHS i1=10 JIFOOBIX BBIXOJIOB.

4.3. Ilpu ycnoBusix 3amauu 4.2 onpenenuTh: a) OO0 3aJep>KaHHBIX BBHI30BOB; 0)
JIOJII0 BBI30BOB, 3a/Iep>KaHHBIM CBbIIIE t;; B) cpeqHee BpeMs OKUIaHHs JII0OOro IMOCTY-
NUBLIETO W TOJIBKO 3aJ€pKAHHOTO BBI30BA; T') CPEAHION JUIMHY ouepenu. Bennuuna
t,=0.5; 1.0; 2.0 y.e.B.

4.4. Ha noJHOOCTYIIHYIO CUCTEMY MOCTyHaeT MPOCTEUIIUI OTOK BBI30BOB C Ia-
pametpoM A=270 BbI3/4. Bpemsi oOciy>XMBaHUsI OJHOTO BBI30BA - CllydailiHasl BEJIMUUHA,
pacnpe/eNieHHas mokasareJbHOMYy 3aKoHy co cpeaauMm h=90 c. OnpeaennThb, UCIOIb3Ys
tabu. [16, HeoOX0AMMOE YKCIIO BBIXOOB TaK, YTOOBI 10JI 3aJ€p>KaHHbIX BBI30BOB HE Mpe-
Bocxoawna 0.02.Yazarh BO3HHMKarOUMe Mpu 3TOM yciaoBHble notepu npu t,=0; 0.5 u 1
y.€.B., @ TAK)KE€ CPEIHIOIO JUIUTEIBHOCTD 0’KUJIaHUS U CPEAHIOO UTMHY O4YEpPEIH.

4.5. Ha ogHONMMHENHHYIO CUCTEMY IMOCTYIAET MPOCTEHIINI MOTOK BHI30BOB C Iapa-
MeTpoM A=12 BbI3/4. Bpems 00ciy>kiBaHUsI OAHOTO BbI30BA - MOCTOSIHHAS BETMYMHA, PaB-
Hast h=90 c. Onpenenute ycnoBHbIe moTepu mpH t,=0; 1; 2; u 3 y.c.B. I YIIOPSITOYCHHOM
U CIy4aiilHOU BBIOOPKU U3 OUEPE/IU.

4.6. Ha natunuHeiiHylo cucTeMy MOCTymaeT MpOCTeHIINi MOTOK BBI30BOB C Mapa-
meTpoM A=60 BbI3/4. CpenHee BpeMs oOCay)uBaHHS OAHOTO BbizoBa h=120 c. Ompene-
JUTh ycioBHbIe oTepu TipH 1,=0; 1; 2 1 3 y.e.B. 11 NOCTOSIHHOTO U CIYy4YalHOTO MOKa3a-
TEJIbHO-PACIIPEACIUTEILHOTO BPEMEHN OOCITYKMBAHUS U MPU YNOPSAJOUYECHHOU OYepe/u.
CpaBHUTD MOTYUYEHHBIE PE3YIbTATHI.

4.7. Ucnionb3ys 3aBUCUMOCTH pucC. 4.2 1 4.7, OLIEHUTb, BO CKOJIBKO Pa3 yMEHbIIAET-
Csl CpeAHsI [UIMTENbHOCTh OXKUIAHUA MPH MEpexoJie OT MOKa3aTeIbHO PACIPEaeIEHHOTO
BpPEMEHU 00CITyKUBaHUs K moctossHHOMY. [IpunasaTs v=1; 5; 10; 20 u 50 u A/v=0.10-0.90.
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ITpumep.

Heobxoaumo onpenenuts BeposiTHOCTU cocTostHUM Psu P1g mpu V=8 u A=4 Dpn. B
cooTBeTCTBUH C (4.1):

(v—A)[Pk = 1(1) = Pk = 1 +1(1)] Ov
P =vl-Prsvai@)]-ARL-Px=v@] =" @D

(AIV) Y (V=A)Peo, ) -Pe,, ] 7
VIR @ AR-PL @] O

(8-4)(0,3712-0,2114)
Ps=g(1-0,0214)-4(1-0,0511)

(4/8)°(8 —4)(0,0511-0,0214)
P10= 8(1—0,0214) — 4(1-0,0511)

=0,92¢10°°
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Paznea 5

3agaun

5.1. TenedoHucTka cripaBoYHOTO OIOpPO B cpeaHeM BbiaeT 40 cipaBOK B Hac
cpenHei npoaoskuTeabHoCThIo 30 ¢ kaxknas. [Ipu 3anstoctu munun aboneHnt ATC
MPUCTYTAeT K MOBTOPHOMY HaOOpy HOMEpa B CpEHEM Uepe3 5 ¢, BpeMsl CITyIIaHUs
CUTHaJa “OTBET CTaHIIMK W Habopa HoMepa (TPEeX3HauyHOro) cocTaBiseT 7 ¢. B npen-
TI0JIO’KEHUH TIPOCTEHINEro OTOKA TIEPBUYHBIX BBI30BOB, ITOKA3aTEIIBHOTO 3aKOHA pac-
npeeeHni BpeMEHH 00CTy>KUBaHUA U TIPOMEXKYTKa TOBTOPEHUSI BHI30BOB, a TAKXKE
a0COJIOTHOM HACTOMYMBOCTU AOOHEHTOB ONPEIETUTh: a)BEPOATHOCTH IOTEPU MTEPBUY-
HOTO U TOBTOPHOTO BBI30BOB; 0) CpeIHEE YMCIIO TOBTOPHBIX BHI30BOB HAa OJIUH YCIEIII-
HBIIA; B)[TPOLIEHT YBEITUYEHUS MHTCHCUBHOCTH HArpy3Ky Ha YIPaBIIAIOIINE U KOMMYTa-
IIMOHHBIE (TIepBasi CTYNeHb) YCTPOICTBA 3a CUET HEYCIEIIHBIX 3aHATUH.

5.2. Ilo aOOHEHTCKOM JITUHUU OCYHCCTBIACTCA B CPCAHCM IICCTh BXOIAIINX Pa3ro-
BOPOB B 4acC CpG,Z[HGfI IMpOaAO0JIZKUTCIIBHOCTBIO 120 ¢ Kﬂ)KI[I)IfI. HpI/I 3aHATOCTH JIMHHUHN BXO-
I[HHII/If/’I BBI3OB ITOBTOPACTCA B CPCOAHCM YCPC3 30c. B IMPCAII0JIOKCHUN HpOCTGﬁHIGFO I10-
CTYIIAIOMICTO ITOTOKA IICPBUYHBIX BBI3ZOBOB, ITIOKA34TCIBHOI'O 3aKOHA PACIIPCACICHUS BPC-
MCHH O6CJIY)KI/IBaHI/ISI H IIPOMCIKYTKaA ITIOBTOPCHUA BBI3ZOBOB, a4 TAKIKC a0COJIFOTHOM HACTOM-
YHUBOCTH a0OOHECHTOB OIIPCACIINTD: a)BGPOHTHOCTH IMOTCPH IICPBHUYIHOI'O U ITIOBTOPHOI'O BbI-
30BOB, 6)cpenHee YKUCJIO IIOBTOPHBLIX BBI3OBOB Ha OJIHWH YCHGHIHHﬁ; B)I[OJ'II-O BBI3OBOB,
OKOHYHMBHIUXCS Pa3roBOPOM.

5.3. Ha moiaHOI0CTyHYIO CHCTEMY C TpeMs BBIXOJaMH MOCTYMAeT MPOCTEUIIHI MO~
TOK BBI30BOB C MapameTrpaMu A=72 BbI3/4. Bpems oOcnykuBaHUsI OJHOTO BbI30Ba — CIIy-
YaifHasi BeJIMYUHA, PaclpeIeIIiCHHAs 10 MOKa3aTeIbHOMY 3aKoHy co cpeanuM h=90 c. [Ipu
3aHATOCTH BCEX BBIXOJOB BBI30BBI MOBTOPAIOTCA B cpeaneM uepes 30 c. [IpomexyTok mo-
BTOPEHMS BBI30BOB PAaCIPEACIICH IO IOKAa3aTEIbHOMY 3aKOHY. PaccuuTaTh, HCIONB3Yys
TIPOTPaMMHUPYEMEIil KaTbKyJISATOP, BEPOATHOCTH 3aHATHH | (i=0,3) BEIXONOB, BEPOATHOCTH
NOTEPb NEPBUYHBIX U MOBTOPHBIX BBI30BOB, CPEJIHEE YHUCIIO MOBTOPHBIX BHI30BOB HAa OJIHO
ycTaHoBJieHHOe coeaunenue. [Ipunsts Hi=H; =1.

5.4. Ha nonHonoctynHyto cucteMy ¢ V=30 BbIXOAaMH MOCTYINAET NPOCTEHIINI TO-
TOK MEPBUYHBIX BBI30BOB ¢ mapaMmeTpoMm A=720 Bb13/4. Bpems oOcmykxuBaHUS OJHOTO BBI-
30Ba — CiIy4yaiiHas BEJIMYMHA, paclpeeseHHas M0 MOKa3aTeIbHOMY 3aKOHY CO CpPEIHUM
h=120 c. IIpu 3aHATOCTH BCEX BBIXOJOB BBHI30BBI MOBTOPSIIOTCS B CpeaHeM depe3 24 c.
[TpoMexyTOK MOBTOPEHHsI BBI30OBOB PACHPEIENIEH MO IMOKA3aTeIbHOMY 3aKoHy. Paccum-
TaTh, UCTOIB3YS pe3yJabTaThl Ta0M.5.1 U 5.2, BEPOATHOCTH MOTEPHh MEPBUYHBIX, TIOBTOP-
HBIX M JIFOOBIX BBI30BOB, CPEIHEE YHCIIO UCTOYHUKOB TOBTOPHBIX BHI30BOB HAa OJHO yCTa-
HoBJIeHHOe coeaunenue. [Ipunsats Hi=H,=1 u H1=H,=0,7.
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Taoauna 5.1.

A | BepositHocTh Py (Py2) ipu P, paBHOI
vV 0 0,2 1 5 10 20 0
5 1,5 |0,015 |0,015 |0,016 |0,018 |0,019 0,019 0,020
(0,015) | (0,075) | (0,254) | (0,609) | (0,751) |(0,855) | (1,000)
5 2,0 (0,042 |0,043 |0.047 |0,053 0,055 0,057 | 0,060
(0,042) | (0,109) | (0,303) | (0,652) | (0,782) |(0,874) | (1,000)
5 25 10,089 (0,092 |001 |[0,115 |0,120 0,125 {0,130
(0,089) | (0,254) | (0,365) | (0,698) | (0,814) |(0,894) | (1,000)
30 |21 |0,016 |0,017 {0,019 |0,026 |0,030 0,034 |0,044
(0,016) | (0,040) | (0,140) | (0,418) | (0,576) | (0,720) | (1,000)
30 (24 |0,061 |0,064 |O0,077 (0,107 |0,123 0,138 0,173
(0,061) | (0,099) | (0,228) | (0,532) | (0,676) | (0,796) | (1,000)
30 [255(0,111 |0,116 |0,240 |0,193 |0,219 0,243 |0,297
(0,111) | (0,240) | (0,303) | (0,606) | (0,737) |(0,838) | (1,000)
Tadauua S.2.
Xap y
3HAaYeHHEe XapAKTEPUCTUKHU NpH §, paBHO#
: ;ca 0 0,2 1 5 10 20 00
IpJa
21,0 | Py, |0,0150 |0,0155 |0,0167 |0,0187 |0,0192|0,0190 | 0,0136
P.». |0,0150 |0,0395 |0,1190 |0,3243 |0,4456 |0,5709 | 1,000
IT |0,0045 |0,0048 |0,0055 |0,0072 |0,0083 |0,0095 |0,0136
Y 20,908 | 20,900 | 20,885 |20,848 |20,825 | 20,801 | 20.715
24,0 | Py, |0,0517 |0,0527 |0,0565 |0,0610 |0,0611 |0,0594 |0,0401
P» |0,0517 |0,0807 |0,1685 |0,3696 |0,4814 |0,5956 | 1,000
Im |0,0161 |0,0168 |0,0192 |0,0247 |0,0276 |0,0306 | 0,0401
Y 23,610 | 23,597 | 23,538 |23,408 |23,336 |23,266 | 23,040
25,5 | Py 10,0830 |0,0851 | 0,0898 |0,0944 |0,0935|0,0901 |0,0594
P» |0,0830 |0,1133 |0,2006 |0,3935 |0,4994 |0,6078 | 1,000
0,0264 |0,0277 |0,0313 |0,0391 |0,0431 |0,0471 |0,0594
g 24,823 | 24,793 | 24,700 | 24,503 | 24,400 | 24,300 | 23,984
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Pa3nen 6

3agauu
6.1. JInsa nmunuHApa ¢ mapametpamu (2, 3, 4) MpUBECTH BCE YKBUBAJIICHTHBIE CXEMBI U
paccuuTarth MaTpUILy CBS3HOCTH. M300pa3uTh CXEMbl UCXOJHOIO M JBYX SKBHUBAJICHTHBIX

LAJIMHIPOB, OTMETUB BCE CBA3U MIEPBOM HATPY30YHOU IPYIIIIBI.

6.2. IlocTpouTh ONTUMABHYIO PABHOMEPHYIO HEMOJIHOIOCTYITHYIO cXeMy mpH g=9,
D=20 u V=63. IIpuBectu MaTpUIly CBI3HOCTH.

6.3. Ilpu ycnoBusx 3agauu 6.2 npunats g=10, D=20 u V=60.
6.4. To e npu g=11, D=20 u V=55.
6.5. To xe npu g=12, D=20 u V=66.
6.6. To xe npu g=14, D=20 u V=77.

6.7. ITocTpouTh ONTUMANBHYIO CTYIIEHYATYIO0 HETIOJHOAOCTYIIHYIO cxemy nipu g=11,
D=10 u V=44. IIlpuBectn MaTpuIly CBA3HOCTH.

6.8. Jlns ycnmoBuii 3amauu 6.7 npunsats g=12, D=10 u V=54,

6.9. Onpenenuth HEOOXOAMMOE YHCIIO JIMHUNW B HEMOJHOJOCTYITHOM ITy4Ke MpHU
D=10, Y=20 9pn u P=0,005. Bocnions3oBatbcs popmynamu MILA u BIIB. CpaBHuTts mo-
Jy4eHHBIE Pe3yJbTaThl C YUCIIOM JTUHUHN JJI UeaTbHO-CUMMETPUYHOTO BKIIFOUCHHUS.

6.10. JInsa ycnoBuii 3amaun 6.9 npunsate D=20, Y=45 Dpx u P=0,010.

6.11. Onpenenuth HEOOXOIUMOE YHCIIO TUHUN B PABHOMEPHOM HETIOJTHOIOCTYITHOM
nyuke nipu D=10, g=5, Y=15 u P=0,003.

6.12. B ycnoBusx 3agaun 6.11 npurastes D=20, g=10, Y=30 u P=0,005.

6.13. lnst  ycnoswmii 3agaun 6.11 mpunsats 91=8, 92=10, gs=15. [Ipoananu3upoBarts
MOJIyYeHHBIC Pe3ybTaThl. CPaBHUTH C UCATHPHO-CUMMETPUYHBIM BKITIOUECHUEM.

IMpumep

PaccuntaeM BeposSiTHOCTH MOTEPH ¢ UcToNIb3oBaHUEM (opmyn (6.8) u (6.9). Ilycts
V=30, D=10 u Y=18 Opn. Ilockonbky B (6.8) BXOIUT HHTCHCHUBHOCTH IMOCTYIAIOIICH
Harpy3ku A=Y/(1-P), To pacuer mo (6.8) mpou3BOIUTCS METOJOM MOCTEIIEHHBIX MPUOIIHU-
»xenuit. [lonoxum BHayane Ag=Y=18 Dpxa. Torna B coorBeTcTBUM C (6.8), UCTIONB3YS Ta0-
vl (8), momydaem Po=0,024 u HoBoe 3HaueHue A;=18/(1-0,024)=18,44 Dpn. Okpyriis-
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€M ero Jo0 Ommkaiiiero 0oJibliero TabauyHoro 3HadueHus: A,=18,5 Opn u onpenensem
P1=0,0298. DToMy 3Ha4YeHHIO MOTEPh COOTBETCTBYeT A=18,55 Dpn, okpyriauMm ero 1o
A»=18,6 Opn u onpenenum P3=0,0311. Cnenyromee 3Hauenue Az=18,58 Dpn okazanoch
MeHblIEe npenpiaymero Ar,. CrienoBarenbHO, AEHCTBUTEIBHOE 3HAUYECHHE /A HAXOIUTCSA
Mexay A, u As. [IpoBepum 3HaueHue A4=18,57 Dpn. Mcnonb3yst TMHEHHYIO UHTEPIIO-
o, HaxomuMm Ps=0,0307 u As=18/(1-0,0307)=18,57 Dpa. Ilockoibky 3HaueHHS A
COBIIAJIM, pacyeT OKOHYEH M UCKOMas BeposiTHOCTH motepsh P=0,0307.

[Tpu ucnonws3zoBanuu dopmyn MIIA (6.1) BHawame mo nepBoii GopMmysie METOIOM
NOCTENEHHBIX NpHOIKeHni HaxoauMm Ay=18,05 Dpi, a 3aTeM 10 BTOPOM BBIUUCISAEM Be-
posaTHOCTh oTepb P=0,0244.

P=Hp~ Ev(A)/ EV-D(A)a

Ap=Y/ 1-E, (A)] :
P= Equ,)/ EV-D(A@) .

Pasznea 7

3agaum

7.1. ITocTpouTh NBYX3BEHHBI KOMMYTAIlMOHHBIN 010K co cxkatrem: N=100, M=40,
N,=10, My=5,ny=10 1 M,=8. Yka3ate Tusl ucrois3oBadasix MKC.

7.2. TlocTpouTh BEpOSTHOCTHBIN Tpad AJisi IBYX3BEHHOTO KOMMYTAITMOHHOTO OJIOKa
(B COOTBETCTBUU C YCIIOBHUSMHM 3a1auu 7.1) B pekuMe TPYIIIIOBOTO UCKAHUS sl HAIIpaB-
JIEHUsI CO 3HaYeHueM (=4.

7.3. TlocTpouTh ABYX3BEHHBI KOMMYTAIIMOHHBIM Onok c pactmpenuem: N=50,
M=200, n,=10, m,=20, n,=10 1 Mpy=20. Yka3ars tums! ucnoias3oBaHubix MKC.

7.4. TlocTpouTh BEpOSATHOCTHBIN Tpad AJisi IBYX3BEHHOTO KOMMYTAI[MOHHOTO OJIOKa
(B COOTBETCTBUU C YCIOBHIMU 337a4u 7.3) B p€KUME TPYNIIOBOI0O UCKAHUS CO 3HAYEHUEM

g=2.

7.5. Paccunrars Metosiom SIkoOeyca 4yuciio JTMHUN ABYX3BEHHOTO HEMOIHOAOCTYTI-
HOTO IMy4YKa C MCIOJb30BaHUEM KOMMYTAIlMOHHOTO OJIOKA (B COOTBETCTBUU C YCIOBHSIMU
3aaauu 7.1). IHTEeHCUBHOCTH Harpy3ku Ha oguH Bxoj a=0,1 Opi. UHTEHCUBHOCTH HArpys3-
KH, MOCTynaromei Ha HanpasiaeHue (q=4), Y1=55 Dpn. JlonycTuMoe 3HaUYE€HUE BEPOST-
Hoctu noreps P=0,002.
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7.6. Pemuth 3agauy 7.5 meTo10M d(phEKTUBHON TOCTYITHOCTH.

7.7. Paccuutath MeToi0M SkoOeyca 4uciIo JUHUM JIBYX3BEHHOT'O HEMOJIHOIOCTYTI-
HOT'O My4YKa C MCIOJIb30BAHHUEM KOMMYTAIIMOHHOTO OJIOKa (B COOTBETCTBUU C YCIOBHEM
3amauu 7.3). IHTEeHCUBHOCTH Harpy3ku Ha oauH Bxon a=0,65. IHTEHCUBHOCTbh HArpy3KH,
nocrynaromiei Ha Hanpasiienue r(g=2), Y1=80 Dpi. JlomycTuMoe 3Ha4eHHE BEPOSTHOCTH
noteps P=0,005.

7.8. Pemmuth 3amady 7.7 meTo1oM 3G HEKTUBHOM TOCTYITHOCTH.

7.9. IlocTpouTh YETHIpEX3BEHHOE KOMMYTAIIMOHHOE MoJie ¢ mapamerpamu: N=2048,
M=512, N1 =16, ms =8, no 216, mo =8, N3 =8, m3=8, Ns=8 1 My=8.

7.10. TlocTpouTh BEpOSATHOCTHBIN rpad A YETHIPEX3BEHHOTO KOMMYTAIIMOHHOIO
noJis (B COOTBETCTBUU C YCIOBHUSAMHM 33724 7.9): a)B pekuMe JIMHEHHOTo MCKaHUs; O)B
pexuMe TPYNIoBOro uckanus mpu q=1.

7.11. OnpenenuTh BEPOSITHOCTh BHYTPEHHEH TPYNIIUPOBKU IS YETHIPEX3BEHHOIO
KOMMYTAIlMOHHOTO MOJIsl (B COOTBETCTBUU C YCIOBUAMM 3aJa4u 7.9), €ClIi UHTEHCUBHOCTD
Harpy3ku Ha oauH BxoJx a=0,12 Opin.

7.12. Onpenenuts AOMYCTUMYI0 HHTEHCHBHOCTh Harpy3Kd Ha My4oK W3 64 JTHHMIA,
BKJIFOYEHHBIX B BBIXOJbl YETHIPEX3BEHHOI'O KOMMYTAllMOHHOTO MOJs (B COOTBETCTBHH C
ycioBusmu 3anaun 7.9), ecnu a=0,12 u g=1. Ilpumenuts popmyiy (7.17).

7.13. Pemmuts 3amaay 7.12 Metogom 3 (PEKTUBHOM TOCTYITHOCTH.

7.14. KommyranmonHoe moje KBa3udIeKTpoHHON ATC OonbIIoil eMKOCTH KOM-
miekryercs u3 BAJL, umeromux N=4096 u M=1024, u BCJI, umerormux N=M=1024. J{ns
KOHLIEHTpalMy Harpy3Ku Ha NEPBBbIX JBYX 3BEHbSIX BAJl MCIONB3yHOTCS KOMMYTaTOpPbI
16x8, a Ha octanbHbIX BAJI 1 bCJI — kommyTtaTtops! 8x8. J{11 BHyTPUCTAaHIMOHHOW CBSA3U
Mexay bAJI u BCJI Bxmrouen myuyok u3 32 LK. Mexay BAJI u BCJI Bkitoueno no 96
MEXKOMOUHBIX NTUHUN. VHTEHCMBHOCTH HAarpy3ku OT OofHOW aboHeHTckoi smuuu a=0,1
Opi. UaTeHCUBHOCTH Harpy3ku, nocrynatomeit Ha oaun K, paBna 0,4 Opn, a Ha ogHy
Mex0n0uHyt0 JuHU0 — 0,5 Dpa. OnpenenuTs BEPOATHOCTh MOTEPh MPU BHYTPUCTAHIIM-
OHHOM M MCXOJISIIIEH CBSI3SIX.

7.15. Onpenenuth HEOOXOAUMOE YHCIO HCXOIANIAX JIMHUN KBa3HAJICKTPOHHOM
ATC (B COOTBETCTBUU C YCIOBUSAMM 3a7auu 7.14) niig HanpaBiieHUs I ¢ HHTEHCUBHOCTBIO
Harpy3ku Y1=50 Opn. [lomyctumoe 3Hauenue BepositHoctu motepb P.=0.005.

IIpumepsr.

7.1. Paccuutaem uucino UIIK mns crynenu AU xoopaunatHoit ATC (puc. 7.13).
[IycTh MHTEHCUBHOCTbh Harpy3Kd COTEHHOW aOOHEHTCKOW TPYMIbI MO UCXOMSIIEH CBI3U
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Yucx=5 Opn, a no Bxomsuien Ypx=4 Opia. TpeOyercsa onpeaenuts emkocTh myuka MK
Vi MpU TOMyCTUMON BeposiTHOCTH ToTeph P=0,002 u yucne 610koB g=10. Kommyra-
IIMOHHBIN OJIOK UMEET ClIeAyronue mapamMerpsl : N,=10, m,=6, f=1, k,q=20, q=3,33. Toraa
b=(YucxtY5x)/Va=9/60=0,15 Dpin. Onpenenum ¢ u3 BeipakeHus (7.9):

f
Cq:(K\bf p_p —bj/(l—b) =0.247 . 0,657 9pn.

Benmuuna Ykpg ompenensiercss u3 cootHomieHus: P=EKyq(Ykog)/Exoq(Ykog/D). Hec-
nonb3ys Tabmuiel (8), mogbopom momydaeM Ying=9,7 Dpn. Torma Vuux=D+(gYucx —
kaq)/C:81.

PaccuntaeM uwncno smuHuMii Hanpasienus cryneHu [ koopnunatHonn ATC
(puc.7.14,a). [lycts Ha HanpaBieHue crynenu ['M noctynaer Harpyska Y=40 Dpi. TpebOy-
€TCsl OMPENIETUTh EMKOCTb, Iy4YKa JJUHUN 3TOTO HANPaBJICHUS MPHU AOIMYCTUMOMN BEPOSITHO-
ctu norepb P=0,005, eciiu Ha crynens ['U, cocrosmryto u3 g=10 610K0OB, MOCTyMaeT 00-
mrass Harpyska 300 Dpa. bnok ' umeer cienmyromme mapamerpsl: N,=15, m,=20, f=1,
N=60.

Jlns mannoro Hanpasienus =1, T.e. D=k,q=20. O0miee uncao Bxomos crynenn ['1
gN=600. Torma a=300/600=0,5 Dp.

Omnpenenum ¢ 1 Ykpqg METOIOM NOAO0PA CIAEAYIOIIMX COOTHOILEHUIA:

P=ck,", (a+c-ac)", , ¢=0,637 Dpu.
P:Ekbq(kaq)/Enaq(kaq/a), kaq=9,8 3pH.

Toraa V=D(Y-Yq)/c=67.

= 19N

Puc.7.13.Cxema corennoro 6soka AW (a) u npunuun odpazoBanus myuka MK
THICSIYHON aOOHEHTCKOM rpynmbi(0).
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Puc.7.14. Cxema 65oka I'U (a) u npunHimn oO6pa3oBaHusi HEMOJIHOJOCTYITHOTO My4-
ka Ha ctyniernu ['U (0).

7.2. PaccunTaeM BepOATHOCTh OTEPh Ha cTyneHn AU npu Bxonsien cBs3u. Jomy-
CTUM, 9YTO IJIs TBHICSYHONH aOOHEHTCKOW TPYyHIbl HEOOXOAMMO yCTaHOBHTH Ojok CD
90x120x200 (puc 7.17 ,a). U3BecTHO, YTO MHTEHCUBHOCTh BXOMSIICH HATPY3KU Y g e =40
Opna, a ucxoasimend Harpy3ku Y yexme =50 Opi. OmnpenenuM BepOSTHOCTb BHYTPEHHEU
OJIOKMPOBKHU MPHU BXOSIIEH CBSI3U

Wab=(YI/ICX.TLIC+YBX.TLIC)/ZVAB:(5 0+40)/(1 0.60)207 15 3pﬂp

Whe=Y sx e/ Y Vec=40/200=0,2 Dpu;

WCszBX.TLIC/VCD:()a?’?, :913-]I

BeposiTHOCTH OJ1I0KMPOBKU

P:{l'(l'Wab) [1'Wbc +ch'Wchcd)3] }4 {1'(1'Wab) [1' (Wbc+ch -
W Weq)*]32=0,0001.

Takum 00pa3om, BEpOSITHOCTH OJOKHUPOBKHU Ha cTynenu Al mana.

20 8b1x.
x HIIK a)

Puc 7.17 Teicsaunoii 610k AU (a) u ero rpad nipu Bxopsiiei cBssu (0).

7.3. KoMMyTaloHHO€ 1oJjie KBa3U3JIEKTPOHHON y3JI0BOM CTaHIIMU KOMILJIEKTYETCs
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U3 OJHOTHUITHBIX YETBHIPEX3BEHHBIX OJIOKOB BXOJSIIMX M UCXOASIIMX JUHUU (puc. 7.19).
Kaxxapiii 6510k cTpouTcst Ha KommyTaTopax 8x8 u umeer 1024 Bxoaa A1l BKIFOUEHUS BXO-
naumx (uexonsamux) duHuid 1 1024 Bbixosa AJisi BKIIOUEHUS MEXOJIOYHBIX MPOMEXKYTOU-
HBIX JUHUU. MEXIy BXOJOM U BBIXOJOM OJIOKa MMEIOTCA IO YEThIPE COCAUHUTEIbHBIX
nytd. Ecnu Mexay 0710KOM BXOIAIIMX JIMHUN U OJIOKOM HCXOJSIINAX JTUHUI BKIIFOUEHBI 16
MPOMEXKYTOUHBIX JIMHUM, TO y3J0Bas CTAHIUS MOXKET MMETh MAaKCUMAJIbHYI0 E€MKOCTh
65536 BXOAANIUMX JIMHUM U CTOJIBKO K€ MCXOMAIUX JTUHUK (64 Omoka mo 1024 muHwMit).
[Tpu yBenmmyeHuu dncia MEKOIOYHBIX JTUHUAN B 2 pa3a eMKOCTh KOMMYTAIIMUOHHOTO TIOJIS
yMeHblIaeTcs B 2 pa3a. [lockoiabKy 3T0 KOMMYTallMOHHOE T10JI€ Y3JI0BOUM CTAaHIIMH, TO OHO
paboTaeT TOJIBKO B PEKUME TPYIIOBOTO MCKaHMs. TpeOyeTcsi onpeaeiuTb BEPOSITHOCTD
notepb P. nns Hanpasinenuss u3 V=60 TuHUNA, HA KOTOpOE IMOCTYyNaeT WHTEHCHUBHOCTH
Harpy3ku A=44 Dpi npu UHTEHCUBHOCTH Harpy3ku Ha Bxon a=0,6 Opu.

Jlist pacyeta P, HeoOX0IMMO CHavajia MOCTPOUTH rpad MeXIy BXOJHBIM U BBIXO/I-
HBIM KOMMYyTaTtopamu (puc. 7.19,0). CpaBauBas puc.7.19 u 7.12, Buaum, uro rpad Ha puc.
7.19. npencrasisieT coboM MapaieIbHOE BKIIOUEHHUE JIBYX Tpados tuna puc.7.12. Cre-
JIOBATEJbHO, P, BRIUUCISAETCA 110 cienytomieit hopmyre:

2

|1 |5 k |_—h h
_ kK =K hw's
P.=12> >, {cll Wip (1—w1p) }{c W73 (1—W7p) }Gk’h ,

g

k

a . i i ) i i . <h
_ | o—I | | | |
Gk,h = {i;) CaW4p [1—W4pj {(sz +W3p ~W, pWSp) +(w6p +W5ID ~Wg pWSpj —]}

k

. . . Chm
I i I I 2
(W2p+W3p W2pW3pj (WGD+W5|0 W6pW5pj I}

CorjiacHo 3aJaHHIO

Wi=0,6 Dpu, i=1,2,........7;
Wi1,=Wi-Wi/mi=0,6(1-1/8)=0,525 Dpir:
|1:|5:mi/2:4.

Briunciienre MOXXKHO BeCTH ¢ moMouipi0 OBM win mopTaTUBHOTO KalbKYJISTOpA.
[Tpu Bxmouenun 16 mexOnaounbix auHUN (0=2) P,»=0,179. BeposTtHOCTh mOTEph mpu
IPYIIIOBOM UCKaHUU

OxonuatenpHO norydaem Pr;=0,008; P,=0,0049.



22

NP e A pE L
{2 s (A , W= =1
e =10\ AE TN

7 2 v g ma . rx s v 28 r3 g i B\ mn

Q\D =@ 2 7 A iy : ’D‘Z:\g‘ /4\]:]\(/([1
Wl 1. - WL
TR AN

Puc.7.19. KoMMyTanlMOHHOE ~ TIOJIE  KBa3WUAJIEKTPOHHOM  Y3JIOBOM  CTaHIMM:
a)CTPYKTYpHas cxema; 0)BepOsITHOCTHBIN rpad.

Ny XMy Tz X1, My XMy Ngx/Ty NsXMs M1 X M MyXMy Ngximg

Puc. 7.12. Bocbmussennoe
KOMMYTAllHOHHOE MOJIC H3 Ye-
THPeX3BeHHbX G/0KOB

Puc. 7.12. BocbMu3BeHHOE KOMMYTAlIMOHHOE TOJIE U3 YETHIPEX3BEHHBIX OJIOKOB.

7.4. Ucnonb3yem ycnous 3aaa4 § 7.5 ans crynean AU u ' koopaunataoit ATC
(em.puc.7.13 u 7.14). Jns crynenu AW P=0,002; n,=10; m,=6; f=1; 9=3,33; Yns=0,9 Dpx;
Y uex=50 Dpi. Jocrymaoct Diin=0; D =(Ma-Yms)q=16,83; D, =D =0,8-16,83=13.

N3 Tabmuner. 113 u [110 Haxoaum o=1,61; Yp=5,26 DOpi. Torna

V=D (Y uex-Yp)=13+1,61(50-5,26)=85.

Hus crynenn I'M P=0,005; n,=15, m,=20; q=1; f=1; Ym=7,5 DOpa; Y=40. J{locTymn-
HOCTH Dmin=(M3-Na+1)q=6; D =(Ma-Yma)q=12,5; D,=Dpin+6 (D -Dmin)=6+0,8(12,5-6)=11.

N3 ta6n. 113 u 110 naxonum 0=1,62; Yp=4,59 Dpn. Uckomas eMKOCTh My4Ka -
uuii V=D+o(Y-Yp)=11+1,62(40-4,59)=68.

7.5. Ha puc 7.20 npuBeneHa 4eTbIpex3BeHHas1 0J0YHAs KOMMYTAIMOHHAS CXEMa C
napaMeTrpamMu Ni=M;=8; YKCII0 MPOMEXKYTOUHBIX JIMHUN MEXIy OJIOKaMu paBHO 4; UHTEH-
CHUBHOCTBH 001Iel nmoctynaromeid Harpy3ku A=512 Dpn, a B Hanpasienuu I npu V, =30
JMHAA UHTEHCUBHOCTh MOCTyNaroued Harpy3ku 18 Opn. Onpeaenuts 3HAUEHUE BEPOST-
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HOCTH MOTEPH JJI 3TOTO HAPABIICHHUS.
PaccuntaeM 3(ppexkTHBHYIO AOCTYMHOCTb Jii KOMMYTAllMOHHON CXeMbl 0€3 KOH-
HEHTpAIMU U PACUTUPECHHUS:

3 _
Ki=l/AT] m; =128, i=14; Ai=A/ki=512/128=4 Dpu;
=1

3
qr=Vr/kS=30/128:O,23, D13:5qr:0,23H (ml —AI) :14,
=1

D, =ks—D=64; Dy5=D,, QA WV As=64-0,23:18/(30:4)=2;

D5=D15+D,5=16.

Brauane npeamnonoxuM, ato Ag=A;, Toraa Pr=Eszo(18)/Ez0-16(18)=0,0083.

3Has Py1, onpenenuM nepBoe 3HaueHHE Agpi;

[lpu A¢p=A¢1 momyuaem HOBoe 3HaueHHe Prii Pro=E3z0(17,9)/E30-16(17,9)=0,0077.
AHaJI0THYHO er:Ar(l-Pr2)=17,86 apﬂ; erqu,z[l-Ego(Aq,z)]; Aq,2:17,9.

CrnenoBaTelIbHO, HET HEOOXOIUMOCTH BECTH JajbHEHIIyI0 uTeparuto. OKOHYa-

tenbHO Toydaem P=0,0077.
|

Pic. 7.20. YHeTHpeX3peHHOEe KomMMyTaum#H-
oHHoe noJse 10241024

Puc.7.20. Yetsipex3BeHHOE KOMMyTalnoHHOe noJie 1024x1024.

punoxenus

Jlureparypa. IO.H. Kopusimies, I'.JI. Jans. M. "Paguo u cBsa3p”.1985 1. Teopus
pacnpeneneHus nHGOpMaIuu.
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CoaepxaHue TECTOB

1.1. B reopuu tenerpaduka JUCKPETHBIN Mpoliece, peCTaBISIOMNNA MOCIEA0BaTEIbHOCTh OJTHO-

POIHBIX COOBITHIA, KOTOPBIE HACTYIAIOT Yepe3 HEKOTOPHIC MHTEPBAIBI BPEMEHH, HAa3bIBAIOT:
a) TOTOKOM BBI30BOB;
0) MapIIpyTOM YCTAaHOBIICHUS COSMHCHHSI,
B) Tene(OHHON HArpy3KOH;
T') TUCIUTUIMHOW 0OCTYKUBAHUSI.

1.2. IToTOKHU BBI30BOB MOAPA3ACISAIOTCS:
a) rPYNIOBbIEC U UH/IUBUYaJIbHBIE;

0) KOHEUHbIE 1 OECKOHEYHBIE;

B) YIOPAOUYEHHBIE U HEYIIOPSII0UECHHBIE.
') JIETEPMUHUPOBAHHBIE U CIIy4aiHbIE;

1.3. TIoTOK BBI30BOB HA3bIBACTCSI IE€TEPMUHUPOBAHHBIM, €CIIH:

a) MHTEPBAJIbl BDEMEHU MEKIY BbI30BaMU CTPOI'O OIPEIECIICHbI;
0) BBI3OBBI IOCTYMAIOT OT OHOTO HCTOYHHKA,

B) MOMEHTHI IOCTYIUIEHUS BBI30BOB 3aBUCST OT BPEMEHH CYTOK;
I) B KaX/blil MOMEHT BPEMEHHU MIOCTYNAET TOJIHKO OJIMH BHI30B.

1.4. Cny4aiiHbIM Ha3bIBAE€TCS TAKOM AMCKPETHBIN CIIydalHbIH Mpoliecc, B KOTOPOM:
a) BBI30BbI IIOCTYNAIOT C OYEHb OOJIBIIUM UHTEPBAIOM BPEMEHH;
0) BBI30OBBI [IOCTYIAIOT YEPE3 CiIydailHble HHTEPBabl BPEMEHH;
B) B KaX/Iblii MOMEHT BPEMEHHU IOCTYIAET CIy4YalHOE YKHCIIO BbI30BOB,;
I') HOSIBJICHHE BbI30Ba 3aBUCUT OT MEcCsIa U JHS HEJIENH.

2.1. IToToK BBI30BOB MOKET OBIThH ONPEAETICH:

a)

a){muTenbHOCThIO BpEMEHU 00CTYKUBAHUS;
0)UuciioM 3aHATBHIX OOCTY>KUBAIOUIUX YCTPOUCTB.
B)CKOPOCTBIO MOCTYIUICHHSI BHI30BOB.

AV

V)

a)BpemeHneM cyTok;
0)IlocnenoBaTenbHOCTHIO OOCTY>KUBAHUS BHI30BOB;
B)) YKCIIOM HCTOYHHKOB BBI30BOB.

a) [locnenoBaTebHOCTHIO BHI3BIBAIOLIUX MOMEHTOB;
0) [TocinenoBaTenbHOCTHIO MPOMEKYTKOB MEK/TY BHI3BIBAIOLIIUMU MOMEHTaMU;
B) UKCI0M BBI30BOB, NOCTYNHUBIINM 32 HHTEPBAJI BPEMEHH.

2.2.  CnyuaiiHBIH MIOTOK 33aJaeTCs:

a)

3aKOHOM pacIpeIeICHUS:

BBI3BIBAIOIINX MOMEHTOB;

MIPOMEXKYTKOB MEX/1y BbI3bIBAIOIIUMU MOMEHTAMHU;
LEIOYUCICHHOW (PYHKIIMU YKclia BEI30BOB 32 HUHTEPBAJ BPEMEHHU.
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0)
Bpemenewm:
00CTyKUBaHMUS;
OKUJIaHUs 00CITY>)KHUBAHUS;
OKOHYAHHSI OOCITYKUBAHHUS.
B)

Yucnowm:
HcTOYHUKOB BBI30BOB;
OO0cCyXKUBaOIINUX YCTPOICTB;

2.3. 3akoH pacipeaciCeHus NpoOMEKKYTKOB MECKAY MOMCHTAMU MOCTYIJICHUA BbI30BOB cnyqaﬁHo—
I'0 IIOTOKAa UMECT BU:

P(z<zj) P(z<zj)

Zi Zj
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Zj

2.4. Cnyuaiinas ¢pyakus K(t) gricia BEI30BOB, TOCTYHAIONIMX B CUCTEMY 32 HHTEPBAJl BPEMEHU
[to,ti), mmeeT Bu:

a) 0)
K(t
(®) K(D)
gf-mmmm -
] R
-4 FE--H----
t [
r) t
K(t) K(t)
3 , c S —
[} |
| o N
2o 1 I I
! ! | |
: : 0 — |
- ! I | | |
1 | | |
i : — ' t
: : t 1 2 3 4 5
3.1. OCHOBHBIMH CBOHCTBaMH ITOTOKOB BBI30BOB SABJISIOTCS (3):
a) CTallMOHAPHOCTH;
0) OpAMHAPHOCTB;
B) HEJIMHEHHOCTB;
') OTCYTCTBUE MOCIEIEHCTBUS;
1) HEMIPEPHIBHOCTH;
€) pEeryJsipHOCTb.
3.2. CTauMOHapHOCTh CIy4aiiHOTO ITOTOKA BBI30BOB O3HAYAET .......... 4KCJla MOCTYNAKIINX BbI30-

BOB B JIMHHUILY BPEMEHHU.
a) MOHOTOHHOCTb;
0) peryJsipHOCTb;
B) IOCTOSIHCTBO;
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T') HETIPEJCKAa3yeMOCTb.

3.3. OpaAMHAPHOCTH O3HAYAET MPAKTUYECKYI0 HEBO3ZMOXKHOCTh MOSIBJICHUS! OJTHOBPEMEHHO
0oJiee BEI30BOB.
2) JBYX;
0) cra;
B) Tpex.

3.4. OTcyTcTBHE MOCAEACHCTBUSA — 3TO .............. BEPOSITHOCTH MOCTYIJICHHS K BBI30BOB B HHTEP-
Basie BpeMeHH [to,li) OT TOro, CKOJIBKO BEI30BOB M KaK OHU IMOCTYIIAJIH 10 MOMEHTA to.
a) JMHEWHas 3aBUCUMOCTD;
0) HE3aBUCUMOCTD;
B) OKCIIOHEHIMAIbHAS 3aBUCHMOCTb.

4.1. OCHOBHBIMH XapaKTepUCTHKaMU TOTOKOB BBI30BOB sIBIstOTCA (3):
a) THTEHCUBHOCTB;

0) CKOPOCTh MOCTYILICHUS BHI30BOB;

B) apameTp;

r) Beaymas GyHKIuUs;

Jl) YMCJIO MOTEPSHHBIX BHI30BOB;

€) MepHuo/ CYIIeCTBOBAHUS BhI30BA.

4.2. MrHOBEHHON MHTCHCUBHOCTBIO ITIOTOKOB BBI30BOB SIBJISICTCS
YHCJIa BEI30BOB, ITOCTYNAIOINX B SAMHUITY BPEMCHHU.
a) JUCIIepCHs;
0) cpeHeKBaIpaTUIECKOE OTKIOHECHHUE,
B) MaTeMaTHYECKOE 0XKUIaHHE.

4.3. ]I CTallMOHAPHOT'0 MMOTOKAa HHTEHCUBHOCTh HE 3aBUCHUT OT PacCMaTpUBaeMOro
a) MOMEHTa BPEMEHH;
0) mporecca NOCTYIIEHNS BbI30BOB,;
B) YMCIIa HCTOYHUKOB Harpy3KH.

4.4. MrHOBeHHAsI ”HTEHCUBHOCTH ITOTOKA XaPaKTEPUIYET ....... MOCTYMAIOIINX BBI30BOB.
a) Xapakrep;
0) MIUTENTHHOCTH OOCTY>KUBAHUS;
B) YUCIIO;
I') MOMEHThI BpEMEHH.

4.5. ITapameTp MOTOKA XapaKTEPU3YET:
a) TOTOK BBI3BIBAIOLINX MOMEHTOB;
0) UTMTEIBHOCTh 0OCITY)KHBAHWS,
B) CKOpOCTb ITOCTYIUIEHHS BBI30BOB.

4.6. [TapameTp CTallMOHAPHOTO IMOTOKA HE 3aBUCUT OT:
a) 4YKciia MOCTYMAlOIINUX BbI30BOB;
0) BpeMeHH;
B) JUIMTEIIEHOCTH OOCITY)KUBAHHS,
I') paccMaTpUBaEeMOro NEpuoJia BpEMEHH.

4.7. I[J'IH I000ro CTAlMOHAPHOT'0 MMOTOKA MEKAY HHTCHCUBHOCTBIO |l U ITApaMCTPOM A BBITIOJTHSICTCS
COOTHOIIICHHCE:
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a) p=>,
0) n=2A
B) p<A
r) u <A

4.8. J1ns1 mo00ro cTalliOHApHOTO U OPAMHAPHOIO MOTOKA MEK/y MHTEHCUBHOCTBIO |1 U TapaMeTpOM
A\ BBITIOJHSIETCSI COOTHOIIICHUE:

a) n=A
0) p=2A
B) p<A
r) u<A.

5.1. Ilpocreiinmuii mOTOK 00IaaeT CiaeayIOMUMH cBocTBamu (3):
a) HETMPEPBIBHOCTHIO;
0) OpIMHAPHOCTHIO;
B) HEJIMHEWHOCTBIO;
T') OTCYTCTBHUEM OCIIECICHCTBHUS;
1) PETYJISIPHOCTBIO;
€) CTallMOHAPHOCTBIO.

5.2. IIpocreiinnii MOTOK MOJTHOCTBIO ONPEAEIAETCS U 3a1a€TCsl BEPOATHOCTHIO MOCTYIIEHUS K BbI-
30BOB 3a npomexkyTok Bpemenu [0,t) — P(K), k=0,1,2,..., t> 0, KoTopas ONMKUCHIBACTCS PACIIPEICICHUEM:

(A

a) [lyaccona -- I:)k (t): k1 ;
(41)’
i!
0) Opnanra - Pi: v (ﬂ,t)l ;

») Bepnym - Poy = CpAtL—20)""

5.3. Jlyis mpoCTeHIIIero noToka UMeeT MeCTO CJIEIYIOIIee COOTHOIICHHE MEXK/ITy MaTeMaTHYeCKUM
oxunanueM 4rcia Bei3oBoB M(k) u aucnepcueit D(K):

a) M(Kk) < D(k);
0) M(k) = D(k) = At;
B) M(K) > D(K).

5.4. CrannoHapHbIi, OpIMHAPHBIN ITIOTOK BBI30BOB, ITapaMeTP KOTOPOro 3aBUCUT OT COCTOSHUSA
CUCTEMBI, SIBJISIETCS TIOTOKOM:
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a) 0e3 mocneneicTBUs (MPOCTEUIITNM);

0) C OorpaHMYCHHBIM ITOCIICACHCTBUEM;

B) C MPOCTHIM MOCTEACHCTBUEM (TPUMUTHUBHBIM I DHICETOBCKHUM);
r) pexkyppeHTHbIM (Ilambma).

5.5. CranmoHapHbIi, OpJIMHAPHBIN MMOTOK BBI30BOB OT IPYIIbl HCTOYUHUKOB
N < 100 stBasieTcst HOTOKOM:
a) 6e3 mocnenaeicTBrs (IPOCTEHUIIINM);
0) ¢ OrpaHUYEHHBIM MOCIEACHCTBUEM;
B) C MMPOCTHIM IMOCJEEHCTBUEM (IPUMUTHBHBIM I DHICETOBCKUM);
r) pekyppeHTHbIM ([lanbma).

5.6. CrauioHapHbIH, OpJUHAPHBII MOTOK C TOBTOPHBIMU BbI30BAMH SIBJISIETCS] TIOTOKOM:
a) 6e3 mocneaenucTBUs (IPOCTEHIINM);
0) ¢ orpaHMYEHHBIM MOCIIEACHCTBHEM;
B) C IPOCTHIM TOCIEAEHCTBUEM (IPUMUTHUBHBIM I DHICETOBCKHUM);
r) pekyppentHbiM ([lanbma).

6.1. TenedoHHas HArpy3Ka — 3TO:
a) CyMMapHO€ BpeMsl 3aHATUs O0CITYKUBAIOIINUX YCTPOUCTB;
0) 4KCII0 BBI30BOB, MOCTYMAONINX HA CUCTEMY OOCTYKHBAHUS;
B) CYMMAapHOE YMCJIO KaHAJIOB Ha BBIXO/I€ CUCTEMBI O0CITY)KHBaHUS;
T') IPOITYCKHAsi CHOCOOHOCTh CUCTEMBI OOCITYKUBAaHHUSI.

6.2. ITon 06cmy>keHHOM HArpy3KOH MOHUMAIOT:
a) CyMMapHOE YKCJIO BBI30BOB, 3aKOHYMBIIUXCS PA3rOBOPOM;
0) cymMMy BpeMEH 3aHSTHS BCEX BBIXOJ0B KOMMYTAIIMOHHON CHCTEMBI;
B) JOJIO BBI30BOB, IO KOTOPHIM MPECTABIEH CUET Ha 0OCITyKUBaHHUE.

6.3. Ilox nocTtynaromeil Harpy3Kou MOHUMAKOT:
a) CyMMapHO€ YHCJIO BBI30BOB, IIOCTYIHBIINX B CUCTEMY OOCITY)KUBaHUS;
0) Harpy3Ky, KoTopas Oblia Obl 00CTyKeHa, eclTi ObI KaXKJI0MY BBI30BY
MPEJOCTABIISIICS BBIXO;
B) Harpyska, IOCTYMaoas Ha BBIXObl KOMMYTAllUOHHON CHCTEMBI.

6.4. [Tog UHTEHCUBHOCTHIO HATPY3KH MOHUMAIOT:

a) Harpy3Ky 3a €IMHUILY BPEMEHU;

0) CKOPOCTh MOCTYILJICHUS BBI30BOB;

B) Harpy3Ky Ha OJIHO OOCITy>KHBaroIllee yCTPOUCTBO;
T') Harpy3Ka 3a CyTKH.

6.5. Paznuiy Mexxay noctynaromeid 1 00cay>kKeHHOW Harpy3KaMy Ha3bIBaIOT:
a) HEYyYTEeHHOU Harpy3Koii;

0) HeoIIaueHHOW Harpy3KoW;

B) BEJIMYMHOU MOTEPH;

I') IOTEPSIHHOM Harpy3Kou;

7.1. 3a enuHULly U3MEPEHNUS HArPy3KHU IPUHUMAETCS:
a) cpeliHee YHMCII0 BHI30BOB OT OJTHOTO UCTOYHHUKA,
0) OJHO Yaco-3aHsATHUE;
B) cpeaHee BpeMs 00CITyKHUBaHUS OJJTHOTO BbI30BA.
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7.2. Y nenbHast Harpy3Kka y Ha 0JJHy aDOHEHTCKYIO JIMHUIO MOKET MTPUHUMATh 3HAYCHHS:

a) y=1
0) y<I1;
B) y>1
r) y=oo.

7.3. 3a eqMHUIY M3MEPEHUS] HHTEHCUBHOCTH HArpy3KH PUHUMAETCS:
a) CpeIHee YMCIIO MOCTYHAOIIUX BhI30BOB 32 4ac;
0) oguH DpaHr;
B) cpeqHee BpeMsl 00CIyKMBaHUs OJTHOTO BbI30BA.

7.4. IHTEHCUBHOCTb ITOCTYNAIOLIEH Harpy3K1 KOJUYECTBEHHO paBHA CpeJHEMY YUCIY BbI-
30BOB, IOCTYNAOIIUX 3a:
a) 24 4aca;
0) Bpems cpelHell JUIMTEbHOCTH OJJHOTO 3aHSTHUS;
B) 4ac HauOOJbIIEH HATPY3KH.

7.5. IHTEHCUBHOCTb 00CITY>KEHHOW Harpy3ky KOJIMYECTBEHHO paBHa!
a) CPEeJHEMY YHUCIly OJIHOBPEMEHHO 3aHSAThIX JIUHUM;

0) cpeaHelt JIUTETLHOCTH OJTHOTO 3aHSTHS;

B) CpeJIHEMY YMCITY MOCTYIAIOIMX BHI30BOB B €IMHUILY BPEMEHH;

') CpelHEMY BpeMEHHU O00CITYKHBaHUS BCEX BbI30BOB.

7.6. Ecitu N-4mnciI0 HCTOYHHUKOB Harpysku, C - CPpCAHEC YU CJIO BBI3OBOB OT OAHOI'O UCTOYHHUKA, t -
cpeangas JJIMTCIbHOCTD 06CJ'Iy>I(I/IBaHI/I$I OAHOI'O BBI30BAa, TO HMHTCHCHUBHOCTH HOCTYHaIOI_I_[Cﬁ HarpyskKu Y
OIPCACIIACTCA KaK:

Nc _ N ct
oY =7 oY=Nct; nY =2 ¥ ="

7.7. OCHOBHBIMHU TIapaMeTpaMM Harpy3kH sBIstoTCs (3):

a) YUCJI0 UICTOYHUKOB HAarpy3KH;

0) cpeiHee YuCIIO BBI30BOB OT OJIHOTO UCTOYHHUKA;

B) YHCJIO OOCTY>KHBAIOIIUX YCTPOMCTB;

T') CpeAHss JUIMTENIbHOCTD 3aHATHA KOMMYTAllMOHHOM CUCTEMBI IIPH
00CITy’)KHBaHUH OJTHOTO BHI30BA;

1) IPOM3BOIUTENHHOCTh YIPABIISIIONIET0 YCTPONUCTBA.

8.1. Hanbonee cymecTBeHHBIC KOJICOAHUSI HATPY3KH OTMEYAIOTCS TI0:
a) Mecsiam roja;
0) JacaM CyTOK;
B) JHSIM HEJCIIH;
r) IO rojam.

8.2. CreneHpb KOHIIEHTPAIIMU HArpy3KH OLlEHUBaeTCs KO3 PUIeHToM
KOHLIEHTPALlUU, KOTOPBIN ONPENEIAETCS KaK OTHOIIEHUE HAarpy3KU
3a 4ac K Harpyske 3a:

a) CYTKH;

0) rox;

B) MECHIII;
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T') HEJIEIO.

8.3. HemnpepsiBHBIIM OTpe30K BpeMeHHU JITMHOM | yac, B TeueHrne KOTOpOoro
CpeIHsisl Harpy3Ky UMeeT HauboJibplee 3HaYeHIe Ha3bIBAETCS:
a) dvacom Haubounbiei Harpysku (YUHH);
0) mepuoIoM HauOOJIbIIEH HATPY3KH;
B) IHKOBBIM IIEPUOIOM HATPY3KHU;
I') pPacyeTHBIM NEPUOJOM HATPY3KH.

8.4. Ilpu cioxeHUH U pa3eieHUU TTOTOKOB Tele()OHHON HArpy3KH
HE00XO0IUMO I10JIb30BATHCS:
a) pacueTHOM Harpy3KoOu;
0) MaTeMaTUYECKUM 0>KMJIAHUEM Harpy3Ku;
B) IMCIIEPCHUEH HArPY3KU;
T') yAE€IbHOM Harpy3Kou.

9.1. MaremaTtnueckasi MOJI€Ib CUCTEMBI 0OCTYKHBAHHUS, TIOJOKEHHAs B OCHOBY  1-0H (opMyIibI
OpiaHra, npearnosaraeT, 4To NoTOK BEI30BOB:
a) IPUMUTHUBHBIN;
0) peKyppeHTHBIN;
B) IPOCTEUIINH;
I') C OrpaHUYEHHBIM HOCIEACHCTBUEM.

9.2. MartemaTnueckas MOJENb CUCTEMbI OOCITYKHUBaHHUsI, TOJIOKEHHAsI B OCHOBY  1-0if (hopMyIibl
DpaHra, MPeANoiaraeT, YTo JUCIHUILTNHA 00CITyKUBAHHUS
a) C OXKUJIAHUEM;
0) C YCIOBHBIMU TIOTEPSIMH;
B) C SIBHBIMHU MIOTEPSIMU;
T') C IPUOPUTETAMHU.

9.3. IIoTHOAOCTYITHBIM HA3BIBAETCS TAKOE BKITIOYCHHUE, TPH KOTOPOM:

a) 110001 BX0Jl KOMMYTAITMOHHOW CUCTEMBI MOXET OBITh MOAKIIIOYEH
K JI00OMY BBIXOJ1Y;

0) KaXJOMy BXOJly KOMMYTAallMOHHON CHUCTEMBI COOTBETCTBYET
BBIXOJI;

B) BXOJI KOMMYTAllMOHHOM CHCTEMBI MTOJKIIOYEH OJHOBPEMEHHO KO
BCEM BBIXOJaM;

I') YUCIIO BXOJIOB KOMMYTAI[MOHHOW CUCTEMBbI PABHO YHUCIY BBIXO/IOB.

9.4. IlepBas popmyna DpiiaHra onpenenser BEpOsITHOCTb TOTO, YTO B TPOU3BOJIbHBI MOMEHT Bpe-
MEHH B MTOJITHOJJOCTYITHOM ITy9YKE€ €MKOCTBIO V JIMHUH, Ha KOTOPBINA MOCTYMAET WHTEHCUBHOCTh
Harpy3ku Y, co3jaBaeMoil MpoCTeHIIuM MOTOKOM, 3aHSTO:

a) | JUHWIL;

0) Bce V nuHum;

B) BCE JIMHUU CBOOO/IHBI,
r') OJHA JIMHHS.

10.1. KauecTBO 00CTyKMBaHUS JTMHUM KOMMYTAllMOHHOM cucTteMoi orieHuBaercs (3):
a) BEJIMYMHOM MOTEPH 10 BbI30BaM Pg
0) BpeMEHEM YCTaHOBJICHHUS COCAMHEHUS;
B) BEJIMYMHOM MOTEPH MO Harpyske Py;
I) TPOMKOCTHIO U Pa300OPUUBOCTHIO PEUU;
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J1) BEJIMYUHON MOTEPH 110 BpeMeHHU Pt

10.2. KauecTBO 00CITy>KMBaHUS TUHUI KOMMYTAllMOHHON CUCTEMOI OIICHUBACTCS BEIMYMHOM 1O~
Teph 10 BbI30BaM Pg, BETWYMHOM MOTEPh MO Harpy3ke Py U BEIMYMHON MTOTEPH 10 BpeMeHu Pr. Mexny
ATUMU BEJIMYMHAMU B OOIIEM CITy4ae MMEET MECTO COOTHOUICHHUE:!
a) Pu < Psg< Py
6) Pu = Ps = Pt;
B) Pu > Pg > P:

10.3. KadecTtBO 00CITYKUBaHHSI JIMHUA KOMMYTAaIIMOHHON CUCTEMOM OIIEHUBACTCS BEJTMYUMHOM T10-
Tepb 10 BbI30BaM Pg, 1o Harpy3ke Py u mo Bpemenu Pt. Ilpu oOGcmyKuBaHMM MPOCTEUIIETO MOTOKA C SIB-
HBIMH TIOTEPSIMH OJTHO3BEHHON KOMMYTAITMOHHOM CXEMOH, B BBIXO/IbI KOTOPOM BKJIIOUYEH MOJHOAOCTYTI-
HBI IIy4OK JIMHUH, UMEET MECTO COOTHOLICHHE:!
a) Pu < Ps< Py
6) Py =Ps = Pt;
B) Pu > Pg > Pu

10.4. IlepBas popmyrna DpnaHra ycTaHaBIUBAET COOTHOLICHHE MEXIY:
a) BEJIMYMHOM MOTeph Mo BbI30oBaM Pg, mo Harpy3ke Py u mo Bpemenu Py,
0) BeMMUYMHOM MOTeph P, MHTEHCHBHOCTHIO HATPY3KU Y U YHCIIOM
00CITYKMBAIOIINX YCTPOUCTB V;
B) BpPEMEHEM yCTAHOBJICHMS COEAMHEHUS U YHUCIOM O0CTYKUBAIOLTIX
YCTPOMCTB.

10.5. Ilpu o6cmy>XMBaHUU MTPOCTEHUIIETO MOTOKA BHI30BOB MOJTHOIOCTYITHON OJTHO3BEHHOMN CXEMOH C
NOTePSIMU TPU BeIHUKHE NOoTeph P=const u BenuuuHe Harpy3ku Y > 10 DpJa. unciao TMHUNA MOXKET ObITh

OTIpeIeNICHO 0 MPHOIKEHHOH popmyie:

aV =aY + 5,
6)V=an-|-ﬂ;

oV =.JaY¥ + B;

rae o 1  — ko3 HUIMEeHTHI, 3aBUCSIINE OT BETHUYHUHBI TOTEPs P.

11.1. ITpu 06cmyKMBaHNUU MPOCTEHILIEr0 MOTOKA BEI30BOB MOJHOAOCTYITHON OJJHO3BEHHOW CXEMOM C
NOTEPSIMHU NPU BEJIMUYMHE NMOCTyNaroei Harpy3ku Y u BenuuuHe norepb Ev(Y) moTtepsiHHas Harpyska
Y onpenenurcs:

a) Yn=Y[1- E\(Y)];

0) Yu=Y EuY);

py Y =————.
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11.2. TIpu 06cnyXMBaHUU MPOCTEHIIIEr0 MOTOKA BEI30BOB MOJTHOAOCTYITHON OJJHO3BEHHOW CXEMOM C
MOTEPSIMH TIPU BEJIMYWHE TTOCTYMAOIIEH Harpy3ku Y u BenuuuHe notepb Ev(Y) obOcmyxeHHas Harpyska
Y, onpenenurcs:

a) Yo=Y Ev(Y);

0) Yo=Y[1-Ev(Y)];

Y
» Yo =—r—-.
E, (V)

11.3. Ha npakTuke oLeHKa IpOIyCKHONH CIIOCOOHOCTH MOJIHOJOCTYITHOI'O OJIHO3BEHHOT'O BKJIIOYE-

HUS 110 CUCTEME C MOTepsiMHU 110 1-0# hopmyse DpiaHra cripaBeyiiBa P YHUCIIE UCTOYHUKOB HArpy3KH
N:

a) N>300;
0) N <300;
B) N =o0;
r) N=1.

11.4. IlepBas popmyna Dpnanra tTadynuponana (Tadbnuusl [Tanema). C momoIso 3TUX TabIUIL O
3aJJaHHBIM BEJIMYMHAM WHTCHCUBHOCTH IOCTYIAIOIIEH HArpy3Ku Y U €eMKOCTH ITydKa JIMHUK V MOKHO
HETOCPEACTBEHHO OIPEICIIUTh:

a) BEJIMYUHY IOTEPb;

0) IPOMYCKHYIO CIOCOOHOCTH OJIHOM JIMHUWY;

B) BENTMYMHY OOCITY’)KEeHHOM HArpy3KH;

') JIO0JIIO BBI30BOB, 3aKOHYMBIINXCS PA3rOBOPOM.

11.5. IlepBas popmyna Dpnanra Tabyiauposana (Tadbnuis! [Tanema). C moMoIIbIO 3TUX TAOIHIL 1O
3aJ]aHHBIM BEJIMYMHAM MHTCHCHUBHOCTH MOCTyMarolneit Harpy3ku Y u norepb Ev(Y) MoxxHO Hemocpen-
CTBEHHO ONPEICIUTh:

a) MPOMYCKHYIO CTOCOOHOCTh OJTHOM JIMHUH;

0) BenMUMHY OOCITY>)KEHHOW Harpy3KH;

B) UMCIO JIMHUIA;

') JI0JIFO BBI30BOB, 3aKOHYMBILUXCS PA3rOBOPOM.

11.6. IlepBas popmyna Dpnanra Tabyiauposana (Tadbnuis! [Tanema). C mOMOLIBIO 3TUX TAOIHIL 1O
3ajaHHOMY unciy V u BenuurHe motepb Ev(Y) MOXHO HEmocpenCTBEHHO OMpPEICHUTh:

a) MHTEHCUBHOCTbH ITOCTYTAIOLIEH HAarpy3KH;

0) TPOIYCKHYIO CIIOCOOHOCTH OJTHOM JINHUU;

B) BEJIMYUHY OOCITYy>)KEHHON Harpy3Ku;

T) JIOJIFO BBI30BOB, 3aKOHYHMBIIUXCS PA3TOBOPOM.

11.7. TaGauier [TanbMa MO3BOJISIFOT ONMPEETHUTH 10 33IaHHON BETMYNHE HMHTEHCUBHOCTH HArpy3Ku
Y u emkocTu mydka V JUHHUI BETUYUHY IOTEPh, KOTOpask pacCYMTaHA I10:
a) BTOpoM opMyiie DpiiaHra;
6) mepBoii popmyse DpraHra;
B) MeroaoM Skobeyca;
r) mno ¢opmyie DHrcera.
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11.8. Tabmunp! [TanbMa, ycTaHaBIMBAIOIIME COOTBETCTBHE MEXKy MHTEHCHBHOCTBIO ITOCTYAIOIIEH
Harpy3KH, YUCIIOM O0CITYHBAIOIIUX YCTPOMCTB M KAY€CTBOM OOCITY)KUBAHHUS HA TIPAKTHKE MOXKHO MOJb-
30BaThCs MPH YHUCIIC HICTOYHUKOB HArpy3ku N:

a) N > 300;

0) N <300;

B) N = o0;

r)N=1

12.1. MaremaTtudeckasi MOACIIb CUCTEMbI 00CITY)KHBaHUs, TTOJIOKEHHASI B OCHOBY  (hOPMYJIbI DHT-
ceTa, IIpeIoJiaraeT, 4YTo OTOK BHI30BOB:
a) MPOCTEHIIHIA;
0) IPUMHUTUBHBIN;
B) PEKyppPEHTHBINH;
I') C OTpaHUYCHHBIM MOCIIEACHCTBUEM.

12.2. MaremaTudeckasi MOJeIIb CHCTEMBI 00CITY>KUBAHHUSI, TTOJIOKEHHAsI B OCHOBY  (popMyIibl DHT-
ceTa, MPeAIoJaraeT, YTo AUCHUILINHA 00CTY)KUBAHUS:
a) C SIBHBIMH IOTEPSIMH;
0) ¢ OKHMJIaHHEM;
B) C YCJIOBHBIMHU NOTEPSMH;
I') C IPUOPUTETAMH.

12.3. TloTepu 1o BbI30BaM — 3TO JI0JIS BHI30BOB OT OOIIET0 YKCIIa MOCTYNUBIINX, KOTOPbIE HE 00-
CITy’)KE€HBI TIO TPUYHHE:
a) 3aHSATOCTH BCEX OOCITYKHBAIOUINX YCTPOUCTB;
0) 3aHATOCTH a0OHEHTA;
B) HEOTBETa AOOHEHTA;
') TEXHHYECKUX TTOBPEKICHUH;
1) OIMOOK aOOHEHTA.
12.4. ITotepu no Harpy3Ke — 3TO J0JIsl Harpy3KH, KOTOpPast HE MOKET ObITh 0OCITyKEeHa IO MPUYHHE:
a) 3aHATOCTH BCEX 00CITYKMBAIOLIUX YCTPOICTB;
0) 3aHsATOCTH a0OHEHTA;
B) HEOTBeTa a0OHEHTa;
') TEXHHYECKUX TIOBPEKICHUH;
1) OIMOOK aOOHEHTA.

12.5. [lotepu Mo BpeMEeHH — 3TO JI0JISI BpEMEHH B T€UEHUE KOTOPOTO:
a) 3aHATHI BCE OOCTYKUBAIOIIUE YCTPOMCTRA;
0) TPOUCXOIMT MPOLIECC YCTAHOBIEHUS COSTUHEHMUS;
B) aOOHEHT CJIyIIaeT CUTHAJI OTBETA CTAHIIUU,
F) KOMMYTallMOHHAA CUCTEMA HAXOJUTCA B HCUCIIPABHOM COCTOSHHHU.

12.6. KauecTBo 00CTyKUBaHUS TUHUM KOMMYTAllUOHHOW CUCTEMOM OLIEHHBAETCS BEIMUMHOM 110-

Tepb 10 BbI3oBaM Pg, 1o Harpyske Py u mo Bpemenu Pi. I1pu oGcmyxuBaHHM TOTOKA OT OTPaHUYEHHOTO
YyClla ICTOYHUKOB HATPY3KHU C IBHBIMU MTOTEPSIMU OJTHO3BEHHOM KOMMYTAIIMOHHON CXEMOM, B BBIXO/IbI
KOTOPOM BKJIFOYEH IOJHOMOCTYIHBIN ITy4OK JIMHUM, UIMEET MECTO COOTHOIIICHUE:

a) Pu<Ps< Py

6) Pu<Ps< Py

B) Pu=Ps = Py

r) Pu>Ps > Ps

12.7. (DOpMYJ'Ia 3HFCCT8., MO3BOJIgr0omIas onpeaACJInTb BEPOATHOCTL TOTO, UTO B HpOI/ISBOJ'ILHHﬁ MO-
MCHT BPEMCHHU B IIOJTHOJOCTYITHOM ITYYKEC C€MKOCTBIO \Y .]'H/IHPII71, Ha KOTOpBIfI IMOCTYHACT MOTOK OT Orpa-
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HUYEHHOI'0 YHCjIa HCTOYHUKOB N ¢ napamMeTpoM o OT OAHOTIO UCTOYHUKA, HA MIPAKTUKC ITPUMCHACTCA IMPU
YHUCJIC UCTOYHHKOB:

a) N>100;
06) N <100;
B) N =o0;
r) N=1.

13.1. MaTtemarudeckasi MOJIEJIb CUCTEMBI 00CITY’)KHUBaHUS TIOJTHOIOCTYITHBIX BKJIFOUEHUH 110 CUCTEME
¢ oxuanueM (2-as popMyiia DpiaHra) MPeArnoiaract, YTo MOTOK BEI30BOB:
a) TPOCTEHINHNIA,
0) NMPUMHUTUBHBIN;
B) PEKYppPEHTHBIN;
T') C OTPaHMYEHHBIM MTOCIIEICHCTBHEM.

13.2. MaTtematndeckasi MOJIeIb CHCTEMbI 0OCITY>KUBAHHUS MTOJTHOJIOCTYITHBIX BKITFOUSHUH 110 CHCTEME
¢ oxuganueM (2-as hopmyia DpiaHra) Ipernoiaraet, 4To MOTOK BBI30BOB MPOCTEHINIA, BpeMst 00CITy-
KUBAHUS:

a) TMOCTOSTHHOE;
0) pacmpeneneHo 1o SKCIOHEHIIHATLHOMY 3aKOHY;
B) pacmpejeneHo 1o 3akoHy Ilyaccona.

13.3. MaTtemaTuydeckasi MOJIeNIb CUCTEMBbI 0OCITYKUBAHHSI ITOJIHOJOCTYITHBIX BKJIIOUEHHH IO cUcTeMe
¢ oxuaaHueM (2-as popMyiia DpiiaHra) MpeanoiaraeT, Y70 KOMMyTallMOHHAs cXeMa:
a) OJHO3BEHHAs;
0) ABYX3BEHHAas;
B) MHOT'O3BEHHAs;
I') OT TOYKH K TOUKE.

13.4. MaTtemaTtuueckasi MOJI€Jb CUCTEMbI 00CITYKMBAHUSI TOJIHOAOCTYITHBIX BKJIFOUEHUH 1O 2-0H
dopmyne DpnaHra npeanoiaraeT, YTo AUCHUIUINHA 00CTYKUBAHUSA:
0) c SBHBIMH IOTEPSIMH;
B) C OTKa3aMu;
a) C OXKHJIaHHEM;
I') KOMOMHMpOBaHHasl.

13.5. Maremarudeckasi MOJIeNIb CUCTEMBI 00CITY>KHBaHUS TOJTHOAOCTYITHBIX BKIIOYEHUH 110 CHUCTEME
¢ oxxusianueM (2-ast popmysa Ipiianra) MperoiaraeT, 9To JUCIUIIINHA OOCTY)KUBAHUS C OKUJAHUEM, a
BBI30BBI U3 04epeIu 00CTYKUBAIOTCA:
a) B TOPSIIKE UX MOCTYIUJICHHUS;
0) B ciy4aiiHOM MOPSKE;
B) B 00paTHOM IOPSIJIKE;
I) C IpPUOPUTETAMHU.

14.1. B cucreme ¢ 0kxuJJaHHEM BEPOSITHOCTH TOTO, YTO MOCTYMUBIIMNA B IPOU3BOJIBHBI MOMEHT
BpPEMEHU BBI30B HAWJIET BCE JIMHUH 3aHATBIMU, HITH, YTO TO YK€ CaMO€, YTO BEPOSTHOCTh BPEMEHH OKHIa-
HUs Oyner G6osbie Hyns (2-as popMynia DpiaHra) Beipaxaercs: GopMyIIoit:

Vv
V -Y +YE,(Y)’
a) 4HCIIO JTMHUI;
6) BpPEMA OKUAaHUA O6CJ'IY)KI/IB8.HI/I$I;

P(» >0)=E,(Y) 20eV;
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B) HHTEHCUBHOCTD IIOCTYTAIOIEN HAarpy3KU;
T') YACJIO MOCTYIUBIINX BBI30BOB.

14.2. B cucteMe ¢ 0KUJaHUEM BEPOSTHOCTh TOTO, YTO MOCTYIUBIIUN B MPOU3BOJIBLHBIA MOMEHT
BPEMEHU BBI30B HAMJIET BCE TMHUU 3aHATBIMU, UITH, UTO TO K€ CaMOE€, YTO BEPOATHOCTh BPEMEHHU OXKUAa-
Hus Oynet Oosbie HyIs (2-ast popMysna Dpiianra) Beipakaercs (popmyIion:

Vv
,
V —-Y +YE, (Y)
a) YHUCJO JUHUK;
0) BpeMs OKHIaHUS 00CTYKUBAHUS;
B) MHTCHCHUBHOCTbH IMOCTYMAIONIEH HATPY3KH;
I') YHCIIO MOCTYNUBIINX BBI30BOB.

P(y>0)=E,(Y) 20eY;

14.3. B cucreme ¢ 0’)KUaHUEM BEPOSITHOCTh TOTO, YTO TOCTYIMHUBIINN B MPOU3BOJIbHBI MOMEHT
BPEMCHH BBI30B HAMIET BCE JIMHUU 3aHATHIMH, UJIH, 9YTO TO KE CAMOE, YTO BEPOSITHOCTh BPEMEHHU OKHa-
Hus Oyzaet O6ombie vy (2-as hopMyna Dpnanra) Belpaskaercs GopMyIoil:

V
V -Y +YE,(Y)’
a) YUCJIO JINHUH;
0) Bpemst OxKuIaHus 00CTYKUBAHUS;

B) MHTEHCHUBHOCTbH ITOCTYHAIOLIEH HArpy3KH;
I') YUCIIO MOCTYMHBILUX BHI30BOB.

eoe y;

P(r>0)=3 R =E,(Y)

14.4. Bropas ¢hopmyna Dprnanra
P(y >0)=E,(Y)

OIIPEAEIISET BEPOATHOCTD:
a) OXUIAHUS;
0) oTka3a B 00CITy>)KUBAaHHH;
B) HAJIMYUS OYEPE]Id B OOCITYKUBAHUU,
I') HaJI)KHOCTU CHCTEMBI.

\Y
V -Y +YE, (Y)

14.5. Bropyto ¢hopmyny Dpranra
Vv
P 0)=E,(Y
(r>0)=E ()5 +YE, (Y)

MOKHO pacCMaTpUBATh KaK:
a) JTOJII0 MOTEPSHHBIX BHI30BOB;
0) 1010 OOCTY)KEHHBIX BBI30OBOB
B) JIOJIIO BHI30BOB OXKUAAIOIIUX OOCITY>KHUBAHHUSI,

14.6. JucuuniuHy oOcayKMBaHUS C 0KUIaHUEM 11e/1eco00pa3HO UCITIONIb30BaTh B:
a) B CUCTeMax ¢ KOMMYyTalueil KaHaJoB;
0) B cucTeMax ¢ KOMMYyTalMel MaKeToB;
B) B CHCTEeMax MOOMJILHOM CBSI3H;



