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IMMPAKTUYECKOE 3AHATHE Nel
SApycHo-napannenbHbie (POPMbI BEHIYUCIUTEILHOTO Tpoliecca.

1. HEJIb BAHATHUSA: npakTuyeckoe 3akperieHue 3HaHui 0 peoOpa3oBaHUU
cxeM anroputMoB K AIID ¢ nenbro ux pacnapauieIMBaHUsI.

2. OCHOBHbIE CBEJIEHU .

OTIUYUTENbHON 0COOEHHOCTHIO MHOTOIIPOLIECCOPHBIX M MHOTOMAITMHHBIX BC
SBJIIETCS] BO3MOXKHOCTb MTAPAJUIEILHOIO BBIMIOJHEHUSI HE3aBUCUMBIX BETBEH MpPOrpam-
MBbI. DTO CBOWCTBO CUCTEMBI CBSI3aHO, C OJTHOM CTOPOHBI, C HAIMYMEM HECKOJIBKHX HE3a-
BHCHUMBIX BBIUYHCIIUTEIIEH, & C APYTOM - CO CBOMCTBAMM CAMUX AITOPUTMOB, JOITYCKarO-
IIMX BO MHOTHX CJIy4asiX BbIJICJICHUS NapaJlIeIbHbIX BETBEU.

CymiecTByeT MHOT'O pa3IMYHbIX CIOCOOOB OTPaKEHUS! CTPYKTYPbI BBIYMCIIH-
TEJILHOTO MPOLECCA, ONPEAEIAEMOTO 3aJaHHON IPOTPaMMOM ISl BBIYUCITUTEIBHOM CH-
cTeMbl. B 4acTHOCTH, MOKHO OTMETHUTDH Pa3IMYHOTO pojia OJIOK-CXEMBbI, TMHAMUYECKHUE
auarpammsl, rpag-cXeMbl U T.11. [{71s1 BBIYMCIUTENBHBIX CUCTEM, B KOTOPBIX MOTYT OBIThH
OpraHM30BaHbI MapajlieNbHbIE IPOIECChl, HanboJee YJOOHBIM OKa3bIBAE€TCS UCTIOIIb30-
BaHUE rpad-cxem.

Bcesikyro mporpaMmy MOKHO MPEICTAaBUTh KaK HEKOTOPYIO MOCIEN0BATEIBHOCTh
paboT (onepaTtopoB), B pe3yIbTaTe Uero mnojydyaeM (GyHKIHMOHATIBHBIN Ipad.

Jlnst Toro 4to0bl CcBsi3aTh (YHKIMOHAIBHYIO Tpad-CXeMy C pealu3alueil ee B
BBIYHMCIIUTEIILHON CHUCTEME, HEOOXOJMMO COIMOCTaBUTh KaXIAOW BepIIMHE (DYHKIIHO-
HaJIbHOM Tpad-cxeMbl HEKOTOPBIA BEC, BBIPAXKAIOIIMN B YCIOBHBIX €JUHUIAX BpeMs
BBINIOJIHEHUS JTAHHOM palOOThl C MOMOILNBIO BBIYUCIUTEIBHBIX CPEACTB (Mpolieccopa,
OBM) onpeznesieHHON NPOU3BOIUTEIBHOCTH. DTOT BeC OyJeM mucaTh pAoM C BEpLIu-
HOM (PyHKIIMOHANIBHOM rpad-cxembl, KOTopas Tenepb OyneT Ha3bIBaeTCsd BPEMEHHOMN
(GyHKUIHMOHAIBHOM rpad-cXemMoi.

Pucynox 1 - [Ipumep BpemeHHON (DYHKITMOHATBHOM Tpad-CXEMBI

Ha pucynke 1 mokazan mpumep BpeMEHHOW (DYHKIIMOHAIBHON Trpad-CXEMBI.
Jns oToOpakeHusT Pa3BETBJICHUN B MporpaMMax BBOJSTCS CBSI3M IO YIPABJICHUIO:
CIUTOITHBIC AYTH COOTBETCTBYIOT (DYHKITMOHAIBHBIM CBSI3IM MEXTYy BEPIIMHAMH Tpa-
¢a, a MyHKTHPHBIC - CBS3sAM IO yhpasjieHuio. Beauunner X, i=1,2,...,9 sBusgroTcs uc-
XOJHBIMH JTAHHBIMHM, a BeJIuuuHbl Yi, i=1,2,3 ecTh pe3ysbTaThl, KOTOPBIC JOKHBI OBITH



IIOJIY4EHBI B IIPOLIECCE PeaTU3ally IPOrpaMMBl.

Kak moxa3pIBaloT CBSI3U 10 YNpPaBJIEHHUIO, B KauyecTBe pe3ynbrara padorsl BC
MOXKET TOJYy4UThes 00 Yi, mnubo Yy, mu6o Y3, UHCIo THUMOB MpPOIECCOPOB PAaBHO
JBYM.

[Tycte umeetcst aBe pabOTHI, KOTOPBIE SIBISIIOTCS HEMOCPEACTBEHHO (DYHKIIHO-
HaJIbHO CBA3aHHBIMM WJIM CBS3aHbI M0 yHpaBieHUI0. Ty paboTy, B KOTOPOWl B KaUeCTBE
uaeHTU(UKATOpa ONepaH/Ia UCTIONb3yeTCA UACHTU(PHUKATOP pe3yabTaTra Apyroi padoTsl,
Oyzaem HasbIBaTh 3aBUCHMO. Eciin HexkoTopas pabora Gj 3aBucut ot Gy, TO 3TO 03Ha-
YaeT, YyTo MpH peanu3aluu nporpammsl padota Gy JomkHA OBITH BBHIMOJIHEHA PaHbIIE
pabotsl G;.

VYnopsaounm, Teneps BepInHbI rpada nporpaMMbl. MHOKECTBOM MEPBOTO sipyca
WIM TIPOCTO HEPBBIM SPyCOM Ha3bIBAIOTCS T€ padOThI, KOTOPbIE HE 3aBUCST HU OT Ka-
KUX JpYyrux pabot. MHOXKECTBOM BTOPOTO sIpyca UM BTOPBIM SIPyCOM Ha3bIBalOT T€ pa-
00ThI, KOTOpPHIE 3aBUCAT, MO KpailHel Mepe, OT OJHONW pPabOThI, BXOAIIEH B MEPBBIM
SIpyC, ¥ HE 3aBHUCAT HU OT Kakou Jpyroil padotsl. 1 BooOIe, MHOXecTBOM f-ro sipyca
K f-M pycoM Ha3bIBatOTCs T€ pabOThI, KOTOPHIE 3aBUCHT, 110 KpallHEW Mepe, OT OJTHON
pa6ortsl (f-1)-Tro sipyca u He 3aBHCST HH OT OJHON pabOTHI, APYTHX SIPYCOB C HOMEpa-
mu, meHbimu (f-1). I'pad, cooTBeTcTBYOMUI TakOMy YHMOPSAAOYCHUIO pabOT, Ha3bI-
BaeTcs SIPYCHO-NApaAIUIeNIbHBIM rpa)oM, a OTHOCUTEIBLHO MTPOTPAMMBI, COIOCTABISIEMOMN
aTOMY Tpady, TOBOPST, YTO OHA MPEJICTABICHA B IpyCHO-TIapaiuienbHol Gpopme (SII1D).

Ha pucynke 2 mokaszana sipycHO-TiapajuieibHas ¢opma MporpamMMbl, TpeaCcTaB-
JeHHoi Ha pucyHke 1. B naneHelimeMm ¢opmansHo Oyaem paccmatpuBaTh AlID, co-
JieprKalie TOJIbKO (PYHKIMOHAJIBHBIE CBS3M, TaK KaK 3TO IO CYIIECTBY HE BJIMSIET Ha
METOJMKY PELICHUSI PACCMATPUBAEMBbIX HIKE 3a]1a4 PacIpPEACIICHUs 3arpy3KH.

Pucynoxk 2 - SIpycHo-napasiensHas (popma nporpaMmmbl

s ouenku ctpyktyp AIID BBOASTCS crenMaibHbIC MOKa3aTead. DTH IOKa-
3arenu ciayxkar s kinaccudukanuu AP mo mx CTPyKTYpHBIM OCOOCHHOCTSIM, JIJISt
OLICHKH COINIACOBAaHHOCTH CTPYKTYpPBI pEIIaeMOM 3a1a4yu CO CTPYKTYpPOHW CaMOW MHOTIO-
MIPOIIECCOPHOM BBIYUCIUTENHHOM crucTeMbl. C TOMOIIBIO TTOKa3aTeNel y100HO CpaBHU-
BAaTh U OLIEHUBATh CTPYKTYphl AIID, coOTBETCTBYIOMIME PAa3IMYHBIM BapuaHTaM Opra-
HU3AIMN PEIICHHS OAHOM 1 TOM ke 3amaun. OcoObIi HHTEPEC MPEICTABISET UCIIOIb30-
BaHME YMCJIOBBIX XapaKTEPUCTUK HA ATAre MCCIENOBAaHUS CIIOCOOHOCTH 3a/1auu K pac-



napajieIMBaHUIO U BeIOOpa anroputma pemieHus, AJI® nporpaMMbl KOTOPOro Xapak-
TEPU3YIOTCA HAUITYUITUMU MTOKa3aTEeISIMU.

Iupunoii f-ro sapyca B rpage G IO mporpaMMsl HazbIBaeTcs Yuclo pabot b,
BXOJISIIINX B 3TOT SIPYC.

Mupunoit B rpada G Al naspiBaeTcs MakcuManbHas mUpHHA sipyca B G.

Jmanoii (Tpynoemkoctbio) iy i-oit pa6otsr B f-M spyce SIIID oTHOCHTENBHO
npoieccopa (3BM) m-ro Tumna Ha3bIBaeTCs BpEMsl €€ peaju3allid Ha MPOIECCope
(3BM) sToro tuna.

Jimunoit sapyca I B rpadge G SII® HaspiBaeTcss MakcUMajbHas JJIMHA PabOTEHL
BXOJISIIIIEH B 3TOT SIPYC.

Jmunoit Tkp rpada G AIID naszpiBaeTcs BelWurHA HauOosee IJIMHHOTO (KPHUTH-
YEeCKOT0) IMyTH, BEAYIIETO K 3aKIIOUUTEILHOMY COCTOSIHMIO 3Toro rpada. lmmna G
oIpeessieT MUHUMAaJIbHO-BO3MOKHOE BpEMsI pean3aliy JaHHOTro rpada.

Je6anancom spyca d' HaspIBaeTCs pa3sHOCTH MEXLY JUIMHOM Apyca M JIJIMHOM ca-
MOM KOpOTKOM pabOThI, BXOSIIEH B TAHHBIH SIPYC.

Jle6anancom rpada d SAJID HazpBaeTCs cyMMa Beex J1e0aIaHCOB SIPYCOB JIAHHOTO
rpada.

3anonuenueM E' spyca f B rpade G Ha3bIBAETCS CyMMa

E' = Z(zf -1, 1

rae bf- uncno pa6or B f-m spyce; I%iy - nmnHa i-it paboTsl Haxoxsmelica B f-m
spyce st M-ro mpoIeccopa.

3anonnenueM E rpada G IO nazpiBaercs cymma

N_ b/
E=>>("-11), 2

=1 i=l

rae N - gucno sipycos B G.
Paz6pocom Q rpada G AIID nporpaMMbl Ha3bIBAETCS CyMMa

0=> (E-b') 3
f=1

BBenenHble mokazarenau MO3BOJSAIOT mpou3BecTH kiaccudpukamnuio AIID. ATID
Ha3bIBaeTCS paBHOMEpHOH, eciiu B Tpade G sroit AIID nebanaHckl BceX IpycOB paBHBI
HYJIIO.

SATI® HaszwpiBaeTCs aOCOMIOTHO PABHOMEPHOM, €CIM OHA PAaBHOMEpPHA W JIJTUHBI
BCEX SIPYCOB OJIMHAKOBBI.

SATI® nHazpiBaeTCs MPSIMOYTOIBHOM, eciiu pa3dopoc B rpade stoit AID pasen Hy-
0.

STI® HazbiBaeTcs aOCOIIOTHO COBEPIIICHHOMW, €CIM OHA a0COJIFOTHO paBHOMEPHA
U TIPSIMOYTOJIbHA.

ITpumep nocrpoenus AlID anropur™ma v pacyeT ee XapaKTEpUCTUK.



I'pad mporpamMmbl 3amauu, MOAJIEKAIIECH PEHICHUIO C IMTOMOIIBLI0 MHOTOIPOIIEC-
COPHOM CHCTEMBI, 33J1aH B TaOau4yHOM Gopme (Tabnuna 1). B Tabnuie 2 ykazaHsl 11-
HBI pa0OT, KOTOPBIC 3aaHBI B YCJIOBHBIX €IUHUIIAX JUIS CITydast OOCITyKUBAHUSI TIPOIIEC-
COpPOM C OTHOCUTEIBHON MTPOU3BOAUTEIILHOCTHIO Sp =1.

Tabmuna 1 — I'pad 3agau MHOrOonpoeccopHor CUCTEMBI

Brixonp1 paboT
1 2 3 4 5 6 7 8 9 10 | 11 |12 (13 | 14 | 15

Bxopgbl pabot

10 1 1 1

11 1 1

12

13

14 1

15 1

Ta6nuna 2 — J[muaHa pabot
N (1 [2 [3 4 [s [6 [7 [8 Jo J10]11]12 131415

1 10 | 5 7 15 | 9 8 20 |14 |11 |6 3 18 |12 | 8 11

Heo6xoammo BBITIOTHUTH:

- mpeoOpazoBath rpad B APyCHO-APALIEITHHYIO (GOpMY;

- paccuutatbh OCHOBHbIE nokaszarenu SAI1D.

1. IIpeo6pazoBanue rpada B AID. [Tonp3ysich onmucaHHOW METOIUKOM, TIpeIcTa-
BUM WCXOJHBIN Tpad B sSpyCHO-TIapayienbHOU dopme. [ aToro BeiOMpaeM HE3aBU-
cuMble paboTel. 10 padotsl 1,4,7,12,13. Ilomemaem ux B nepssiit sipyc. C aTumu  pa-
0oTamu cBsizaHbl paboTHI 2, 5, 8, 11,14,15, nonanaromiye Bo BTopoi sipyc. Ocrapiimecs
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pabotsl 3,6,9 u 10 pacnonararoTcsi B TpeTheM sipyce. BBoguM nycTyro paboTy B CBS3b,
MpOXOJAILyl0 OT 7- K 9-ii pabore yepes 2-Ml sapyc. PesynpTupylomas spycHO-
napajuiensHas ¢popMa npuBeeHa Ha PUCYHOKE 3.

| | | |
10 15 20 18 12
(D o,

Pucynox 3 - PesynsTupyromas sspycHo-niapajijieabHas popma

Ymopsimounm 0003HaYeHUS pabOT B COOTBETCTBUY C PHUHSITHIMHU BBITIE. J[J151 9TO-
r'o MPOHYMEpyeM pabOoTHI B MpeAeIax KaKAoro sipyca U MPOCTaBUM ITOTyYEeHHBIE HOME-
pa B HIKHEH 9acTH 0003HAUYCHHSI paOOTHI.

3anuiieM y Kaxaoi paboThl ee ITUHY JUIs cirydas So= 1

2. Pacuet ocHOBHBIX nokazareneit AI1D.

[upuna sipycoB paBHa:

b'=5; b*=6; b3=4.

[IIupuna rpada B=6.

JIMvHBI IpyCOB paBHBI:

I =20; 1°=14; ¥ =11;

JlebanaHChI sIPyCOB:

d!=20-10=10;
d>=14 -3 =11;
d*=11-6=5.

Jlebananc rpada paBeH:
=3 d’ =10+11+5=26
i=1
3anojHeHue spyca:
E!=(20-10) + (20 - 15) + (20 — 18) + (20 — 12) = 26;
E2=(14-9)+ (14-5)+(14-3)+ (14 -8) + (14 - 11) = 34;
E2=(11-8)+(11-6)+ (11-7)=12
3anosiHeHue rpada:
E=26+34+12=71
Paz6poc rpada:
Q=(6-5+(6-4)=3.

3. BAPUAHTBI 3AJTAHU L.



ITo 3amanHOM npenoaBaTeneM OyKBe BIOpaTh MaTpuily rpada rno tadiaunax 3 —
7. Tlo 3agaHHOMY YMCITy U3 TAOJIHIIBI 8§ BRIOpATh 3HAYEHUS TPYJOEMKOCTH padOT Mpu
00CTY)KHBaHUH MX MTPOIIECCOPOM C OTHOCUTEIHLHOM MPOU3BOIUTEIHHOCTRIO S, = 1.

Heo06xo11mMo BBIMOJIHUT:

- mpeoOpa3oBath rpad B APYCHO-TAPAIICIBHYIO popMy;

- paccuuTarb OCHOBHbIE nokaszarenu AI1D.

4. DOPMA OTYETA.

OTyeT J0JKEeH BKIIIOYATh!

- BApUAaHT 3aJ1aHUS,

- yepTex nonydeHHou AllD;

- pacyeTbl OCHOBHBIX XapakTepuctuk AlID.

Tabmuua 3 — McxoaHble JaHHBIE

BapuaHT A Brixoas! paboT
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15

Bxogbl paboT

10 1 1 1

11 1 1

12 1

13 1 1 1

14 1

15 1 1 1 1

Tabmuma 4 — cxonuble JaHHBIE

BapuaHT b Brixoasl padot
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15




Bxoabl paboT

10

11

12

13

14

15

Tabmumua 5 — Mcxoaaple qaHHbIE

BapuaHT B

Brixoasr pabot

6

7

8

9

10

11

12

13

14

15

Bxopapl pabot

10

10



11

12

13

14

15

Tadomuma 6 — Mcxonable JaHHBIE

BapuaHT I

Brixoasl pabot

6

7

8

9

10

11

12

13

14

15

Bxoabl paboT

10

11

12

13

14

15

Tabmuma 7 — Mcxonuble JaHHBIE

BapuaHT [

Brixoasr pabot

6

7

8

9

10

11

12

13

14

15

Bxoapl
naAAT

11



3
4 1
5
6 1
7
8 1
9 1
10 1 1
11 1
12
13
14
15 1
Tabmuua 8 — McxoaHble JaHHBIE
No Jlnunbl pabot
1 |2 [3 4 |5 |6 [7 [8 |9 [10 |11 |12 ]13 [14 |15
BapuaHTa
01 20 (8 |12 15 [10 |24 |5 [13 |4 [18 [12 [23 |7 |14 [o1
02 10 [13 |25 [4 |11 |20 [19 |7 [9 [16 |12 |2 [16 |13 |22
03 36 |24 |40 |20 [17 |29 [42 [12 [31 [15 [22 |29 |18 [36 |27
04 20 |24 |42 |9 [13 |18 [36 [31 |29 [17 [23 |26 |34 |19 |15
05 17 |12 [31 [25 |8 |21 [15 |44 [14 [23 [30 |28 [16 |24 |28
06 210 |13 |40 [9 |8 |25 [20 [13 [32 [19 [27 |12 |18 [37 |16
07 58 [32 |25 [44 [36 [22 [ 29 [32 |49 [17 [44 |36 |25 [35 |20
08 28 [39 |19 [40 [25 [32 [37 [43 |22 [30 |46 |41 |24 |34 |26
09 72 |60 |54 [ 63 [ 70 |40 [46 |50 |55 |45 [40 |66 |51 |36 |38
10 65 |50 |44 |46 |54 |42 [ 52 [36 |45 |55 [30 [34 |42 [59 |32
11 40 |52 |35 |48 |61 [57 |41 [30 |52 |48 [41 [34 |37 |47 |59
12 21 |17 |35 [44 |26 |20 [38 [45 |27 [30 [40 |52 |21 [24 [31

12
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13 32 |24 |61 |52 |37 |55 |43 |48 |29 |32 |58 |36 |27 |33 |40
14 44 124 |76 |62 |27 |51 |59 |66 |31 |48 |52 |36 |48 |61 |42
15 28 |33 |44 |37 |58 |40 |62 |37 |25 |51 (47 |30 |22 |42 |54

INPAKTUYECKOE 3AHATUE Ne 2
Onpenencaue kputudeckoro (muHHEHIero) mytu SAI1D.

1. IIEJIb BAHATUSA: npakTuyeckoe 3akperyieHue 3HaHui 00 OTpeieNIeHun
HIDKHEN TPaHULIbl BO3MOKHOTO BPEMEHU peain3alyy POrPaMMBbl.

2. OCHOBHbLIE CBEJIEHN 4.

g onpeneneHus MUHUMalIbHO-BO3MOXHOTO BPEMEHHU pean3aluy 3aJaHHOTO
rpada Ha MapaieNbHON BBIUMCIUTENBHOW CHUCTEME, COCTOAILIEH U3 IMPOIECCOPOB C
OTHOCHTEIFHOW MPOU3BOAUTEIBHOCTEIO SO0=1 W YHCIOM TMPEBBIMIAIONUM [IHUPUHY
rpada B, HEOOX0IUMO OmpenenuTh KPUTHUECKUH (ITMHHEHIINN) MyTh OT TIEPBOTO JI0
N-ro sipyca.

Jlis 3TOTO BBEAEM B JIMHUW CBS3HM, TPAH3UTHBHO MPOXOIAIINE uepe3 Spyc,
MyCThIE paOOThI (BPEMS pean3aiiii KOTOPHIX PaBHO HYJIIO).

Hywmepyem paboTsl a npefenax kaxporo spyca f: i'= 17, 2 .. bf

g onpeneneHuss KpUTUYECKOTO MYTH BOCIOJIb3YEMCSl aJIrOPUTMOM HaXOoxKjie-
HUS MyTU B rpade ¢ ayramu npou3BoisHOM muHbL. [Ipeobpasyem rpad G k ceTteBoMmy,
it 3Toro BBeaeM HyneBoi sipyc f = 0 m momectum Tyna (UKTUBHYIO BepiiuHy X,
KOTOPYIO COEMHHUM JIyTaMU CO BCEMH BEpIIMHAMU MEPBOTO sIpyca U MPUCBOUM KaXKIOU
Jyre IIMHY PaBHYIO JUIMTENLHOCTH COOTBETCTBYromed Bepmmubl. Tak, ayre (X, I%)
npucBauBaeTcs mHa |1, paBHas TpynoeMKocTH 9TOM BepmnHbL. J{yraM, COeaMHSIONNM
(f — 1)t spyc ¢ f-m spycom, mnpucBamBaercsi UIMHBI PaBHBIC TPYAOEMKOCTH
cooTBeTCTBYyIOIMX pabor f-ro spyca. Bce Bepmmubl N-ro sipyca coemuHSIOTCS ¢
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enuHCcTBeHHOM BepmuHou Z B ¢uktuBHOM (N + 1)-M sipyce, ¥ MMEIOT JJIMHY PaBHYIO
HYJTIO.
B pesynbTaTe Takoro npeodpaszoBaHus HOMy4uM ceTeBoit rpad G ¢ ucrokom X
U cTokoM Z. McxoaHast 3a/1a4a CBOUTCS K HAX0XKICHHUIO [UTMHHEHIIEro myT B ceti G .
AJNTOpUTM BXOXKICHHS OSKCTPEMajbHOro NHyTH Ha cetd G 3akimoyaeTcs B

CJIEYIOIIEM
1. Bepmuny X momeuaeM HHAEKCOM Ag = 0, ocTanbHbIe Xj IOMedYaeM UHACKCOM
Aj = 0.

2. Nmem Takyto nyry (X, X;), mis xoroporr Aj — Ai < I(X,, X;) u 3amensiem
unnekc Aj uagexcom A'i=Ai+I(X, , X,). [Ipomomkaem 3TOT mporecc A0 TeX MOp MOoKa
MO’KHO YBEJIMUUTH UHACKC XOTs Obl OTHON BEPIIUHBI.

3. Haxoaum niuHHEHWIINI My Th, HAYMHAS C BEpIIUHBI Z. J{715 3TOro Haxoaum
BEpUINHY X}, MHIMACHTHYIO Z, U KOTOPOW BBIOJHSAETCS ycaoBue A, — Apr = (X,

Z). lanee HaxoauM X, MHIUACHTHYIO X,; , U1l KOTOPOH BBITIONHSETCS YCIOBUE A,/ -
A2 = 1(X,2, X,1) 1 Tak 10 TeX mOp Mmoka He JOWAEM JI0 BEepIIHHBI X: DKCTpeMaIbHbIH
nyts Mo = (X, Xpn, ..., Xp2, Xp1, Z) AnTHA KOTOPOTO A; SIBISIETCS MaKCUMAIIBHOM.

[Ipumep HaxoxaeHUs KpuTHaeckoro mytu AP anropurma

Onpenenum xkputnueckuid myTh aist A1 anropurma, KOTOPBIA NMPUBEAEH HA
pucynke 3, npeasiaymieit padotsl. [Toctpoum cetb no ganHoi AlID, kak ObUIO OnMCaHO
Beiie. [lomyuennass cetb G mpencraBieHa Ha pucyHke 1. CoriacHO anropuTmy
nomeyaeM BepimrHy X uHAeKcoM 0, MHAEKC o0 Yy OCTAIbHBIX BEPIIUH HE CTABUM, YTOOBI
pucyHOK Obl1 HarjsigHee. Ilpu M3MeHeHuMM uWHAEKca cTapblii OyneM 3a4epKuBaTh U
CITpaBa MUCAaTh HOBBIM.

Pucynok 1 - Cets G

[Mporiecc HW3MEHEHHST MHIACKCOB BHAEH H3 pHcyHKa 2. IlomydeHHBIH
KkputHyeckuit nyte Mo = (X, 12, 8, 6, Z), ero Benuuuna Txp = Az = 40.
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Pucynok 2 - [Ipotiecc usmeHeHus UHIEKCOB

3. BAPUAHTHI 3AIAHUAI.

[To 3amanHoOI npenoaaBaTeneit OykBe BHIOpaTh MaTpuily rpada mporpaMMsl 1Mo
Tabn. 3 — 7 (mpeasiaymeit padotel). [1o 3amannoi udpe u3 Tabnuibl 8 (peablyen
paboThl) BEIOpaTh 3HAUEHUS TPYAOEMKOCTH paboT pu 00CTYKUBAHUHU UX IIPOLECCOPOM
C OTHOCUTEIBHON POU3BOJUTENBHOCTHIO So = 1.

Heo0xoauMo BBEINOJHUT:

1) npeoOpa3oBaTh rpad B SpyCHO-TIapaLICIbHYI0 GopMy;

2) moctpouts 10 rpady D G cets G

3) onpenenuth Ha cetd G™ KpUTHYESCKUU TyTh M) 1 3HaueHue TKp .

4. DOPMA OTYETA.
OTyeT J0JKEH BKIIOYATh:
- BAPUAHT 3a/1aHUS;
- yepTex nosyuyeHHou AllD;
- yeprex cetu G
- KpUTHYECKUM IyTh Mo 1 3HaueHue Tkp.
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MNPAKTUYECKOE 3AHSATHE Ne3
Pacrnipenenenue 3arpy3ku MHOTOMPOIIECCOPHON CUCTEMBI.

1. HEJIb 3AHATUSA: npakTUdyeckoe 3aKpeIUIEHUE 3HAHUU O pPACIpPEEICHHUH
3arpy3K1 MEKIy IIPOLECCOPaMU MHOTOIIPOLIECCOPHOU CUCTEMBI.

2. OCHOBHBIE CBEJEHN .
I[JDI XApPaKTCPUCTUKHU 3aIPY3KU MHOI'OIMPOUCCCOPHBLIX BBIYHUCIUTCIBHBIX CUCTCM
6YI[6M HCIIOJIB30BATh CIICAYIOINHC ITOKA3aTCIIN:
a) OTHOCHUTCJIbHAA IIPONU3BOJUTCIILHOCTD IIPOLICCCOPOB:
| fi,

mzlfim’

rne %, i=1,2 .., b f=1, 2, ..., N, nnuna (TpyaoeMKocTs) i-Toif pa6oTsl B f-M
apyce Ipu OOCTYKMBAaHUM €€ C MOMOIIBI0 HEKOTOPOI0 ATaJOHHOTO Mpolieccopa, s
KOTOpOrO HpI/IH}ITO So=1, Sm — oTHOCHUTENbHAS TPOU3BOAUTEIBHOCTH M-TO Ipolieccopa
m=12,.

0) T
apyca SAIl®; »ToT mMOKa3aTeNb OIEHUBACTCS JIMTEIBHOCTHIO paboThl Hambosee
3arpy’KeHHOTo Tporeccopa Ha f-m sipyce;

B) T, - ATUTEIBHOCTh PelleHus Beel 3anaun (obcmyxuBanue Beex pabot AID):

pem : : pem !

r T np.m.- JUTMTEIILHOCTh TPOCTOST M-To TMporeccopa NpH OOCITy:KHBaHUH
orepatopos f-ro spyca;
T'npm. =71/ -1/ —m=I, 2,

peut peut.m 1

- IIUTEILHOCTh OOCIYKMBaHHS C ITOMOIIBIO N mpoieccopoB padot f-ro

pem

rne T/

pew.m

1) CyMMapHBbIE POCTOU TPOIIECCOPOB:

- 3arpy’KEHHOCTh M-TO Tporieccope Ha f-m sipyce;

T'np=>Y"T'npm -naf-msapyce;

m=1

N

Tnp =Y T’ np - npu obcmyxusanun ATD;
f=1

) K03 PUIMEHT MPOCTOS POIIECCOPOB:

Knp=—1P_ x100%:

Tpew™*n

)K) CpCaHAsA OTHOCUTCIIbHAA ITPOU3BOAUTCIIBHOCTE OAHOI'O IIpOoneCcCcopa CUCTCMEI:
1 n

Sep =— Z So,

m=1

3) IIOBBIICHUC  IIPOU3BOJHUTCIBHOCTH CHUCTCMBbI 3a CUCT OpPraHHU3alluH
HapaJIJ'IeJIBHBIX BBIUMCJICHUH Ha N Imponcccopax:

L 3

SCp*Tpem f=1i-1
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[TycTh Ha HEKOTOPOM 3Talle PELICHHs 3a/1a4K, COOTBETCTBYIOIICH 00padoTke f-ro
spyca umeercs b' pabor, npunaanexamux f-My spycy, u N npoieccopos, BXOAANIUX B
BC. byaem cuurtarh, 4yTO Kaxaas U3 pabOT MOXET OBITh BBIIOJIHEHA HA OJHOM U3
npoueccopos. [Iporeccopsl MOTYT UMETH PA3ITUYHYIO IPOU3BOJUTEIBHOCTD.

[TokazaTenn OTHOCHTEIBHON MPOU3BOJUTENBHOCTH MPOLIECCOPOB MPEACTABUM B

Bune MHOXectBa S = {Si, Sy, ..., Sp}. Pacnonaraem mporieccopsl B CIIMCOK IO Mepe
yObIBaHUS WX TpousBogutensHoctu: [ = {Ih, II ..II,}, tae mupomeccop II;
XapaKTEePU3yeTC:
Simax = max (Sm, S/ §jmax) ;
m=1,2,...71

J=1,2,...

Pacrnionaraem Takxe B CIIUCOK MO Mepe YOBIBaHMSI AJTUHBI pa0dOT, HAXOSIIINXCS B
paccmaTtpuBaemoM f-Mm sipyce:

X' ={x'1,x'2,..,x' b}, r1e pabota Xi xapakTepusyercs JUIMHOIA:

I'imaxs>= max (I"is,L" /1" jmax)

i=1,2,..bf j=1,2,.i

L' ={1"0,0 "2, T}

B nponecce pacnpenenenus camas JiMHHas padoTa CTaBUTCA JUIsl peaiv3aliy Ha
caMblil MPOU3BOAMUTENBHBIA MPOLECCOpP, M Jajee padOThl pacHpeneiaioTCsl COIIACHO
COOTBETCTBYIOIIUM MO3UIUSIM 00OUX CIIMCKOB CJI€Ba HAMPABO.

Ecan n>b!, To Hencmosnb3oBaHHBIMEM OCTarOTCS IIPOLECCOPHI, UMEIOIME Ha-
VMMEHBIIYI0 IPOU3BOUTEIBHOCTD.

B pesynbpTaTe MCHoip30BaHUs aHHOM METOJIMKHM OOECHEedMBAETCSA paclpese-
JeHue, 0JIN3K0e K ONTUMAIBHOMY.

JUIst oJly4eHUsl TOYHOI'O PELICHHs 3Ta 3ajlada CBOJAUTCS K pacIpenesnTeIbHOM
3a/1a4€ JMHEWHOTO IPOrPaMMHUPOBAHMS, KOTOPAS PELIAETCS U3BECTHBIMA METOJAMH.

[Ipumep pacripeneneHus 3arpy3Ku.

B kaudecTtBe mpumMepa pacnpenennM 3arpy3Ky Ui peaju3aluu allfOpUTMa, 3a-
nauHoro SAI1® (pucynok 1). Anroputm OyneT peann30BBIBAThCS HA BBIYUCIHTEIBHOM
CUCTEME COCTOALLIEH M3 MIECTU MapajieJbHO padOTarOIIMX MPOLECCOPOB, OTHOCUTENb-
Has NPOU3BOAUTEIBHOCTh KOTOPBIX, MO CPABHEHHUIO C JTAIIOHHBIM, IMPOU3BOJIMUTEIIb-
HOCTbh KOTOPOT'O MPUHSTA 32 €IUHHMILY, IpUBeAcHa B Tabnuua 1.

Pucynok 1 — Anroputm AP
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N nporneccopa I, Il I, 115 I I,
Sm 1.6 1.3 1 0.8 0.6 0.3
f=1 it 3t 41 21 51 11
Itim 12.5 13.8 15 15 16.7
f=2 i2 32 62 12 52 22 42
1%im 8.8 8.5 9 11.3 8.4 10
f=3 i3 23 13 43 33
I%im 6.9 6.2 7 7.5

PaccunTaem IIMHBI paboOT ¢ y4ETOM MX peald3alldd Ha mpoleccope M-ro THIa
o opMmyiie:

lim = lfi )

Sm

rae lis — Bpems peamusanuu paboTHl Ha HpoOLECCOpE, MPOU3BOIUTENLHOCTS
KOTOPOTO TMPHHATA 3a STAJOHHYI0 S5 = 1. Mcmosb3yss METOIUKY pEIICHHUS TaHHOM
3aJa4d, M3JIOKECHHYIO BbIIe, 3amojHuM Tabid. 3.1. Hambomee Tpymoemkas paboTta
OKa3bIBACTCsI paclpeie]ICHHON Ha HanOoJIee MPOMU3BOIUTEIILHBIN MIPOIIECCOP.

Teneps anunsl apycos I' = Tpew = 18.7, 12 = T?pew = 11.3, 1B = T3pews = 7.5,
rae Tlpew — Bpems pemenus Ha f-m sapyce, f=1,2,3.

B pesynbrate nmeem:

a) BpeMsI PEILICHHS 3a1a41 B CHCTEME:

3

Tpew :ZTfpem: 18,7+ 11,3+ 75=2355;
71

0) cyMMapHbI€ MPOCTOU MTPOILIECCOPOB:

N .
Tnp=>T'np=272+11,8+17,4=564;
/-1
B) KO3((PUIIMEHT MPOCTOSI MPOIIECCOPOB:
% 0
Twp {000, = 36-4%100%
35.5*8
I') IOBBIIIEHUE IPOU3BOAUTEIBHOCTA CUCTEMBI II0 CPAaBHEHHUIO CO CIy4aeM
UCIIOJIb30BaHUs OJJTHOTO IIpoLieccopa:

Sep = ,6+1,3+08+0,6+0,3 _ 5,6 0.93
P 6 6

Knp = =27%

Tpew*n

158

Knp=_ 2% _
P = 0.93%355

>

3. BAPUAHTBI 3AJJAHUA

ITo 3amanHO¥W mpemnojaBaTeraeM TiepBOM OykBe BBIOpaTh MaTpuily rpada
nporpammsel o tabn. 1.3. - 1.7. Ilo 3amannoit uudpe u3z tadn. 1.8 BeIOpaTh 3HaUEHUS
TPYJOEMKOCTH pabOT TMpu OOCHYKMBAHHM HX MPOLECCOPOM C OTHOCHTEIbHON
IPOU3BOAMTENLHOCTRIO So = 1. Tlo 3amanHO# BTOpOi OyKBEe BHIOpATh OTHOCHTEIIBHBIE
MIPOU3BOIUTEIIBHOCTH MPOIIECCOPOB U3 TAOIUIIBI 2.
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Tabnuna 2 - OTHOCUTENIbHBIE MPOU3BOAUTEILHOCTH MTPOIIECCOPOB

N BapuaHra OTHOCHTENbHAS TPOU3BOIUTEIBHOCTH SN
S1 S, Ss S4 Ss Se
E 0.3 1.2 1 0.8 1.6 0.7
K 1.4 0.5 1.2 0.6 0.9 1.8
3 0.9 1.8 0.6 1.2 1 0.4
141 1 1.5 0.8 1.2 0.6 0.4
K 1.2 0.6 1.5 0.8 1.1 0.5

Heo0xoa1mo BBIOJIHUTE:

1) npeoOpa3oBaTh rpad B SpyCHO-TIapaLICIbHYIO0 GopMy;

2) moctpouts 10 rpady AD G cets G

3) pacnpeaenuTh paboTHI IO MPOILIECCOPAM B KaXJIOM sIpycCe;
4) BBIYUCIIUTH OCHOBHBIC XaPAKTCPUCTUKH PACTIPEICIICHUS.

4. DOPMA OTYETA.

OTyeT JOJKEH BKIIOYATh:

- BApUaHT 3aJIaHuUS;

- yepTex nosyuyeHHou AllD;

- yeprex cetu G

- TabnuIly pacnpeaeieHuu pador;

- pacueT XapakTepUCTUK pacipeaccHusl.
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INPAKTUYECKOE 3AHSTUE Ned
Metoasl ycTpaHeHHs! U30BITOYHOCTH KOAUPOBAHUS.
1. Metona Illennona-®aHo.
Paccmotpum meton 3 (PeKTHBHOTO KOIWPOBaHUS, MPEII0KEHHBINH HE3aBHCHUMO

npyr ot apyra @ano u lllennonom. [lomyyaemslii o ’TOMYy METOLY KOJ HA3bIBAIOT KO-
noM lllennona-dano i xkoxoM PaHo.

Ta6muna 1 - [Toctpoenue kona nmo meroay Illennona-dano.

CumBon Bepo- Pazbuenue Ha moarpynmsl KonoBsie
HNCTOYHHUKA | ATHOCTH CJIOBa
HOsIB- JUTUHOM
JICHUS L
P(ai)
a 0,4 A }| 1
a, |02 } | 01
az |02 ) JL | 001
01 I ) 1 0001
a“ I I |
as (0,05 Sl | {‘ 00001
as | 0,05 J T I 00000

Konuposanue no merony lllennona-®ano, Tabmmma 1. [lycts 3agan andaBut uc-
TOYHUKA U TpeOyeTcsi MOCTPOUTh KO/ 00jiee SKOHOMHBIN, YeM paBHOMEPHBIN KoJ. AJ-
TOPUTM IIOCTPOEHUS KOJA 3aKIIF0YAETCS B CIEAYIOIIEM:

1. Pacrnonoxuth Bce MMEIOLIUECS] CUMBOJIBI B MOPSJIKE YObIBaHUSI BEPOSTHO-
CTH.

2. Pa3buth cuUMBOJIBI HAa JBE TPYNIBl (BEPXHIOI M HUKHIOK), TaK YTOOBI
CyMMapHbI€ BEPOSTHOCTH TOSBJICHUS CUMBOJIOB B TpyNmax ObLIM KaK MOXKHO OJIMXKe.
J{ns mepBoii (BEpXHEi) TPYIIIbI B Ka4€CTBE MEPBOr0 CUMBOJIA KOJOBBIX CJIOB OyJIeM HC-
M0JIb30BaTh, HapuMep, 1 , a 17s BTOpoii (HIKHEH) Tpymisl - 0 .

3. Jlanee kaxayro IpyIily CHOBa HaJl0 pa3leNuTh Ha JIBE YacTU (BEPXHIOIO U
HUKHIOIO) C KaK MOXXKHO Oojiee OJM3KMMHU CYMMapHBIMHU BEpOSTHOCTSMHU. B kauecTBe
BTOPOr0 CHUMBOJIa KOAOBBIX CJIOB JUISl IEPBBIX MOArPYMI HUCHOIb3YeM —1 , JUIsl BTOPBIX
noarpym —0.

4, [Ipotiecc moBTOpsieTcs, MOKa B MOArPYINIax HE OCTAHETCA MO OJJHOMY CUM-
BOJIY UCTOYHHKA.

JlJ1st paccMOTpPEHHOTO 6-CHMBOJIBHOTO ai(aByUTa HAWITYUIINH paBHOMEPHBIN KO/
MMEET JIJIMHY 3 TBOMYHBIX CHMBOJIA

2°<6<23, n=3
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CpenHee uucio ABOMYHBIX CUMBOJIOB Koja lllenHOHa-®PaHO, NPUXOASILUXCS HA
OJIMH CUMBOJ aji(paBUTa UCTOYHUKA, PABHO!

A= Li*P(ai) =1%0,4+ 2*0,2+3%*0,2+4*0,1+5(0,05+0,05)=2,3 6um

DHTpONMs UCTOYHUKA PABHA:

6
H(A)=-) P(aj)*log, P(a;) =222  6um
i=1

B psne cinyuaeB no merony lllenHona-®aHO BRITOJHO KOAUPOBATH HE OT/EIIBHBIE
CHUMBOJIbI UCTOYHHKA, & OJIOKU U3 HECKOJIBKUX CUMBOJIOB.

Ecnu nmpuMeHUTh 3TOT METOA K KOJUPOBAHHUIO TPEXCUMBOJIBHBIX OJIOKOB MUCTOY-
HUKA, CPEAHEE YUCIIO JTBOMYHBIX CUMBOJIOB, MPUXOJSAIIMXCS HA OJMH CUMBOJI UCTOYHHU-
Ka, OyJet erie OJuxKe K SHTPOMUU an(aBUTa HCTOUHUKA.

Konuposanue no merony Xaddmana. bonee sxoHomHbIN KOJ, ueM Meron Lllen-
HOoHa-MDaHo, OH HaleN MUPOKOe MPUMEHEHUE Ha MPaKTUKE, HApUMep, B (haKCUMUIIb-
HBIX ycTpoiicTBax. [loctpoenue koga Xaddmana oCHOBBIBAETCS Ha MPEeOOpa30BaHUM,
KOTOpPOE Ha3bIBAETCA CKATUEM ajl(aBUTA.

2. Metoa Xaddmana.

ANTOpUTM KOAMPOBAHUSL:

1. PacnosnokuTh CUMBOJIBI UCXOJHOTO alipaBUTa A B MOps/IKe yObIBaHUS Be-
POSITHOCTH.

2. JIBa HanMeHee BEpPOSATHHIX CHMBOJIa ajdaButa A OyAeM CUHTATh OJHUM
CHMBOJIOM HOBOTO CaToro ajndasuTa Aj.

3. Pacnionaraem cumBodiel anpaButa Aj B mopsiike yobIBaHus BepoaTHOCTH. 1
CHOBA TOJIBEPraeM €ro CKaTHio, Kak B ITYHKTE 2.

4, [ToBTOpsiem mporieaypy, Moka He MpUAeM K andaBuTy, coJepKaiieMy Bce-
ro JIBa CUMBOJIA.

5. [IpunumeM cuMBoIaM TocaeAHero ajidaBuTa KojaoBble oOo3HaueHHUs 0

(Hanpumep - BepxHeMmy) U 1 (B HamieM mpuMepe — HWKHEMY). DTO CTapIie CUMBOJIBI
OyIyIIMX KOJOBBIX CJIOB.

6. B npeanocnennem andaBute KOAOBbIE 0003HAYEHUS MOIYYAOTCS CIEAy-
IOIIUM 00Pa3oM:

e (CuMBOJI, KOTOPBII COXpaHWICS B TIOCJIEIHEM ali(haBUTE, UMEET TO Ke KOJOBOE
o0o03HaueHue.

e (CuMBoOJIaM, KOTOPBIC CIIMIIUCH B MOCJEAHEM andaBUTe, MPUITUCHIBAIOT CIIpaBa
0 (B HamemM mpuMepe — BEPXHEMY CUMBOJY) U 1 (HUKHEMY CUMBOILY).

7. [ToBTOpsiem mporeaypy, MOCICTOBATEIHHO BO3BPAIAsCh K UCXOIHOMY ajl-

daBury.
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Ta6nuna 2. [loctpoenue koaa nmo Mmetoay Xaddmana.

Cumson | Beponr Kon
PazGuenue
HOCTh CUMBOJIA

E 0,30 — 0,30 10,30 +—+0301T+030~_ 04 0.607 11
0,20 0,20+ 0,20~ 0,30~ /030 0,40—J
0,20—> 0,200 10,2011 /™0,30 -0

0,201 20,2010
f L |
!

(=)

Mt 0,10 ]O,IO /0,10 0,10-% PO
[ 0,10 0,10 0,10 0110

A JRNE

B 0,10 [ 0,10 0,104 0101

K 0,10 l 0,10 - 0100

W 0,10 , 0,10 Jo 001

K 0,10 0001
0! 0,10 J 0000

B nanHOM ciyuyae cpeaHee YMcio ABOMYHBIX CUMBOJIOB KOJIa, MPUXOIAIIUXCS Ha
OJIMH CHUMBOJI UCTOYHHKA, MOJIYYHIOCh TaKuM ke, kKak B kojae lllennona-dano. B 00-
IieM ciIydae MaTeMaTHKaMH JO0Ka3aHo, 4To Koj XaddmaHa sSBISETCS CaMbIM KOHOM-
HBIM B TOM CMBICJI€, UYTO HUKAKON JPYTroi METOJ KOJUPOBaHUS ajadaBUTa HE TTO3BOJISIET
MOJIYYNTh CPETHEE YHUCIIO JBOWYHBIX CHMBOJIOB HAa OJMH CHMBOJ ai(aBUTa MEHBIIIE,
yeM B cliydae koja Xaddmana tabnuia 2.

3. Metop Jlemnens-3uBa (LZ77).

AnropurMm Jlémmens — 3uBa — Bémua (Lempel-Ziv-Welch, LZW) — 310 yHu-
BEpCAJIbHBIN aITOPUTM CHKAaTHsS JAaHHBIX 0€3 TOTepb, CO3JaHHBIM ABpaamom Jlemrie-
nem (anri. Abraham Lempel), SlakoBom 3uBom (anri. Jacob Ziv) wu Teppu Ben-
yeM(anri. Terry Welch). On Obut onyOnukoBan Bemuem B 1984 romy, B KaudecTBe
YIY4IIEHHOW peanu3anuu aiaroputma LZ78, omybnukoBanHoro Jlemmenem u 3uBOM
B 1978 roxy. Anroputm pa3paboTaH Tak, 9TOOBI €r0 MOXKHO ObLIO OBICTPO PEATU30BATH,
HO OH HE 00s3aTeIbHO ONTHUMAJIEH, MOCKOJIbKY OH HE MPOBOAUT HUKAKOTO aHaIM3a
BXOJHBIX JIaHHBIX.

AxkponuMm «LZW)» yka3zpiBaeT Ha pamuinu uzodperareneil anropurma: Jlemnens,
3uB u Bemd, Ho MHOTHE[KTO?] yTBEPKAAKOT, YTO, MMOCKOJBKY MATEHT MPUHAIICKaT 3H-
BY, TO METOJI TOJKEH HA3bIBAaThCS allrOpUTMOM 3uBa — Jlemmnens — Benya.

JlaHHBIM aNrOpUTM NPHU CKATUU (KOJUPOBAHUM) TMHAMHUYECKH CO3AAET TaOIUILY
npeoOpa3oBaHus CTPOK: ONpPENENEHHBIM MOCIEeI0BATEILHOCTSIM CHUMBOJIOB (CJIOBaM)
CTaBATCS B COOTBETCTBUE TPYMIbI OUT (HPUKCUPOBAHHOW JIIMHBI (0OBIYHO 12-OUTHBIE).
Tabnuila MHUIIMAIM3UPYETCS BCEMH |-CHMBOJBHBIMU CTPOKaMH (B ciiydae 8-OHMTHBIX
CUMBOJIOB — 3T0 256 3ammuceii). [lo mepe KoIWpoBaHHS aarOpUTM MPOCMATPUBAET
TEKCT CHUMBOJ 32 CHUMBOJIOM, M COXpPaHS€T KaXKJIyI0 HOBYI, YHUKaJIbHYHO 2-
CUMBOJIBHYIO CTPOKY B TaOJUITLy B BHJIE Maphbl KOJ/CUMBOJI, TJ€ KO CChUIAETCA Ha COOT-
BETCTBYIOLIUI NEepBbIii cuMBoIL. [locie Toro kak HoBas 2-CUMBOJIbHAs CTPOKA COXpaHe-
Ha B TaOJMIlE, HAa BBIXOJ mepeaaéTcs Ko nepBoro cuMmBotia. Korma Ha BXxoje 4yuTaeTcs
OUYEpEeHON CUMBOJL, JJIsl HETO MO Ta0JIUIE HAXOAUTCA YK€ BCTpEUaBIIAsACA CTPOKA MaK-
CUMaJIbHOM JIJTMHBI, TTOCJIE YEro B TaOJIMUIE COXPAHSIETCS KO 3TOM CTPOKH CO CIEAYIO-


https://ru.wikipedia.org/wiki/%D0%A1%D0%B6%D0%B0%D1%82%D0%B8%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/w/index.php?title=%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8C,_%D0%90%D0%B2%D1%80%D0%B0%D0%B0%D0%BC&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8C,_%D0%90%D0%B2%D1%80%D0%B0%D0%B0%D0%BC&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/%D0%97%D0%B8%D0%B2,_%D0%AF%D0%B0%D0%BA%D0%BE%D0%B2
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%B5%D0%BB%D1%87,_%D0%A2%D0%B5%D1%80%D1%80%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%B5%D0%BB%D1%87,_%D0%A2%D0%B5%D1%80%D1%80%D0%B8&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
https://ru.wikipedia.org/wiki/1984_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/LZ78
https://ru.wikipedia.org/wiki/1978_%D0%B3%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D0%BA%D0%B8%D0%BF%D0%B5%D0%B4%D0%B8%D1%8F:%D0%98%D0%B7%D0%B1%D0%B5%D0%B3%D0%B0%D0%B9%D1%82%D0%B5_%D0%BD%D0%B5%D0%BE%D0%BF%D1%80%D0%B5%D0%B4%D0%B5%D0%BB%D1%91%D0%BD%D0%BD%D1%8B%D1%85_%D0%B2%D1%8B%D1%80%D0%B0%D0%B6%D0%B5%D0%BD%D0%B8%D0%B9
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IIMM CHUMBOJIOM Ha BXO/IE; Ha BBIXO/ BBIIAETCA KOJ 3TOM CTPOKH, a CAEAYIOUIUNA CUMBOJI
UCIIOJIb3YETCS B KAUECTBE Havaja CJIEeAYIOIIEH CTPOKH.

ANTOpUTMY J€KOJIMPOBAaHUS HA BXOJE TpeOyeTcsd TONbKO 3aKOJIWPOBAHHBIN
TEKCT, MOCKOJIbKY OH MOET BOCCO3/IaTh COOTBETCTBYIONIYIO TaOJIHILy MpeoOpa3oBaHUs
HEIOCPEACTBEHHO I10 3aKOJUPOBAHHOMY TEKCTY.

AJNTOpUTM[TIPABUTH | PABUTHh BUKHU-TEKCT|

Wuunmanu3anust ciaoBapss BCEMH BO3MOXHBIMU OJHOCHUMBOJBHBIMU (pa3ami.
WNuunmanuzanus BXoaHOH Gpazsl W iepBbIM CUMBOJIOM COOOIICHHS.

Haiitu B cioBape ctpoky W HaumOOJbIIEH IIMHBI, KOTOpPasi COBNAAAET € MOCIE-
HUMH NPUHATHIMU CUMBOJIAMM.

Cuurath ouepeaHoit cumBod K U3 KogupyemMoro cooOIeHus.

Ecnu KOHELL COOBHIEHUS, To BbIAaTh KOI 11t W, HHA4e.

Ecimu dpaza WK yxe ecTs B cioBape, MpuCcBOUTh BXOAHOU ¢paze W 3HaueHue
WK u nepeiitu k lllary 3, unaue Boigath ko W, no6asuts WK B ciioBapb, NIpuCBOUTH
BxonHoH (paze W 3nauenue K u nepeiitu k Ilary 3.

Komner.

[Tpumep[TIpaBUTH | TPAaBUTh BUKU-TEKCT]

JIaHHBIN TpUMEp MOKa3bIBaeT aroput™M LZW B nercTBUM, OKa3bIBask COCTOSTHUE
BBIXO/IHBIX JIAaHHBIX W CJIOBApsl HA KaXJOW CTaauu, KaKk MPU KOJUPOBAHUM, TaK U MPHU
packoaupoBaHuu cooduieHus. C TeM 4ToOBl ceNaTh M3J0KEHUE IMPOILE, Mbl OIPaHU-
YUMCS MPOCTHIM al(paBUTOM — TOJBKO 3arjaBHbIE OyKBbI, 0€3 3HAKOB NpPENUHAHUS U
npoGenioB. CoollieHre, KOTOPOE HY>KHO CXKaTh, BBITJISIUT CIAEAYIOITUM 00pa3oM:

KoaupoBanue[paBUTh | IPaBUTh BUKU-TEKCT]

be3 ucnonb3zoBanus anroputMa LZW, mpu mnepenade cooOIIeHHs, KaK OHO
€CTh — 25 CUMBOJIOB 1O 5 OUT Ha KKl — OHO 3aiMET 125 6ut. CpaBHUM 3TO C TEM,
YTO IOJIYy4YaeTCs IPU UCIIOIb30BaHuu LZW:

CumBon: burossiii koa: HoBast 3anuck cioBapsi:

(Ha BBIXOJIC)

20 = 10100

15= 01111 27:TO

2= 00010 28:0B

5= 00101 29:BE

15= 01111 30:EO

18 = 10010 31: OR <--- co cieayromero CMMBOJIa HAYMHAEM HCTIOJb30-

BaTh 6-OMTHBIE TPYIIITHI
N 14=001110 32:RN
O 15=001111 33:NO
T 20=010100 34:0T
TO 27=011011 35:TT
BE 29=011101 36:TOB
OR 31=011111 37:BEO
TOB 36=100100 38: ORT
EO 30=011110 39: TOBE
RN 32=100000 40:EOR

OmMmwOo -


https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&veaction=edit&section=2
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&action=edit&section=2
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&veaction=edit&section=4
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&action=edit&section=4
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&veaction=edit&section=5
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&action=edit&section=5
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OT 34=100010 41:RNO
# 0=000000 42:0T#

Obmas amuHa = 6*5 + 11*6 = 96 6urt.

Takum ob6paszom, ucnons3ys LZW, Mbl cokpatunu cooOmienue Ha 29 Out u3
125 — 310 nmoutu 22 %. Eciu coobiienue OyAeT JIMHHEe, TO DIEMEHTHI CI0Baps OyayT
IpeCTaBIsATh BCE Oosee u Oosee ATMHHBIC YaCTH TEKCTa, Oarojaps 4emy MOBTOPSIO-
HMecs cjaoBa OyayT MpeICcTaBICHbl OUYeHb KOMITAKTHO.

JlekoqupoBaHue[ IPaBUTh | IPAaBUTh BUKH-TEKCT]

Tenepp mpeacraBuM, YTO Mbl MOJIYYHUIIM 3aKOJUPOBAHHOE COOOIEHUE, IpUBE-
JNEHHOE BBIIIE, U HAM HY)KHO €ro JeKoAupoBarth. [Ipexne Bcero, Ham HYyXKHO 3HAaTh
HaYyaJIbHBIN CJI0Bapb, a MOCIEAYIOIIME 3alMCHU CJIOBAPS MBIl MOYKEM PEKOHCTPYHPOBATh
y’K€ Ha X011y, [IOCKOJIBKY OHH SIBJISIFOTCSI IPOCTO KOHKATEHAMEN PEIbIYIINX 3aIUCEN.

Jannbie: Ha Beixome: Hosas 3anuce:

ITomnas:  YactuyHas:

10100 =20 T 27:T?

01111 =15 O 27:TO  28:0?

00010 =2 B 28:0B 29:B?

00101 =5 E 29:BE  30:E?

01111 =15 O 30:EO  31:0?

10010 =18 R 31: OR 32: R? <---- HaUMHAEM UCTOJIB30BaTh 6-OUTHBIC

TPYIIIBI
001110=14 N 32: RN 33: N?
001111=15 O 33: NO 34: O?
010100=20 T 34: OT 35: T?
011011 =27 TO 35:TT 36: TO? <---- nns 37, noOGaBIIsIeM TOIBKO TIEep-

BBIM DJICMEHT

011101=29 BE 36:TOB 37:BE? cuenytolero cioBa cioBaps

011111=31 OR 37:BEO 38: 0OR?

100100=36 TOB 38:0ORT 39: TOB?

011110=30 EO 39: TOBE 40:EQO?

100000=32 RN 40:EOR 41: RN?

100010=34 OT 41:RNO 42:0T?

000000=0 #

EnunctBennas HeOosblas TPYAHOCTh MOKET BO3HUKHYTh, €CJIM HOBOE CJIOBO
CJI0Bapsl MEePEChUIACTCS HEMEJICHHO. B MpUBEIEHHOM BBIIIE TPUMEPE AEKOAUPOBAHUS,
KOTJIa ICKOJIep BCTPEUaeT MepBbiii CUMBOJI, T, OH 3HAeT, 4To cjioBO 27 HaunHaeTcs ¢ T,
HO YeM OHO 3akaHuuBaeTcsi? [IpousurocTpupyem mpoOiemMy CIeAyIOIMUM TPUMEPOM.
Mpr1 nekonupyem coobmenne ABABA:

Jlannbrle: Ha Beixoxe: HoBas 3amuce:

ITomnasa:  Yactuunas:

011101=29 AB 46: (word) 47: AB?


https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&veaction=edit&section=6
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC_%D0%9B%D0%B5%D0%BC%D0%BF%D0%B5%D0%BB%D1%8F_%E2%80%94_%D0%97%D0%B8%D0%B2%D0%B0_%E2%80%94_%D0%92%D0%B5%D0%BB%D1%87%D0%B0&action=edit&section=6
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101111 =47 AB? <--- 4T0 HaM ¢ 3 TUM aenaTh?

Ha mepBblil B3rmsia, Juist ekojiepa 3TO Hepaspemmmas cuTyauus. Mbl 3HaeM
Harepén, 9to ciaoBoM 47 moimkHO ObITh ABA, HO Kak mekoaep y3HaeT 06 atom? 3ame-
THUM, YTO CJIOBO 47 COCTOMT U3 CJIOBA 29 TUIIOC CUMBOJ, UAYIIUNA CIEAYIOMUM. Takum
oOpa3om, ci10B0 47 3aKaHUYUBACTCS HA «CUMBOJI, UAYIIHHA craeayoummy. Ho, mockonbky
3TO CJIOBO MOCHUIAETCA HEMEIJIEHHO, TO OHO JOJDKHO HAYMHATHCS C «CHMBOJIA, UIYLIETO
CJIEIYIOIIMM», U TIO3TOMY OHO 3aKaHYHMBAETCS TEM K€ CHMBOJIOM, YTO U HAYMHAETCS, B
JAHHOM ciiy4ae — A. DTOT TPIOK MO3BOJISIET JAEKOJAEPY ONPEAENIHUTh, YTO CIOBO 47 —
sto ABA.

B o6mem cnyuae, Takas cuUTyalusi MOSBISIETCS, KOTJa KOJAUPYETCs MOCIeA0Ba-
TEJIBHOCTh BHUJA cScSc, rje C— 3TO OJIMH CHUMBOJ, a S— CTpOKa, MPUYEM CIIo-
BO CS y’K€ €CTb B CJIOBape.

CxaTue nngpopmanuu

MeTton CHOKEHUS.

Ncnonb3yst TaGIUIIBI BBIMOIHUTD CKAaTHE CBOMX MHUIIUAIOB OJHUM W3 METOJIOB:

- CJIOKEHUEM 10 MOJTYJIIO JBa;

- CJIOKEHHUEM M0 MPaBWIaM JBOUYHOM JIOTHKH.

Pazpemaercs npuaymath J00yr0 KOMOMHALIMIO OUT JUIMHHOM HE MeHee 24-X OuT.

MeTto 3aMEHBI CHMBOJIOB.

Cxarp uH(MOpPMAILIUIO, CUMTAEM, YTO KaXKABIM CHUMBOJ COJCPKHUT BOCEMb OWT.
CnenaTh BBIBOJIBI.

YcnoBue 3aga4uu:

123456 7
1234586
213452 4
2134529
4294529
4294529
4294529
5294521

Pazpemaercs npuaymarb KOMOMHAIIUIO aHAJIOTUYHON Pa3MEPHOCTH.

CxpamobaupoBanue. 3aganue No2.,

JI1s moTydyeHHOM KOMOWHAIIMM PEaTu30BbIBaTh MPOLEAYPY CKPIMOIMPOBAHUS C
cootHourenueM: Bi=Aj Bis Bis.
rae Bi - nBonuHas nuudpa pe3yabTUpYOIIEro Koja, MojJydeHHas Ha 1-M TakTe pa-
00TBI CKpAIMOJIEpa,
A - 1BOMYHas nudppa UCXOJHOTO KOJa, MOCTyNAkoIIas Ha 1-M TaKTe Ha BXOJ
CKpaMOJIEpa,
B iz u B is - nBonunbie 1udpsl pe3yabTUPYIOMIETO KO/, MOTYYECHHBIE HA
MPEABIAYIUX TaKTaX paboThl CKpAIMOJIepa, COOTBETCTBEHHO Ha 3 M HAa 5 TaKTOB paHee
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TEKYIero TakTa, U oObeleHEHHBIE omeparei uckirodaromero MJINM (crnoxenue 1o
MOYJIIO 2).
Crenatb BBIBOI,.

Meton citokeHus.

IMMPAKTUYECKOE 3AHSTUE Nos.
KonupoBanue uctounrka cooO1eHui.

Cxxarue nndopmaiuu

Ncrnionb3ys TabIUIIBI BRIMOTHUTE CKATHE CBOMX WHUIIMAJIOB OJJHUM U3 METOJIOB:

- CJIO’KEHHUEM T10 MOJIYJIIO JIBa;

- CJIO’KEHHEM 10 TIpaBUjIaM JIBOUYHOM JIOTUKH.

Paspemiaercsa npuaymarts 100yi0 KOMOWHALIWIO OUT JUTMHHOW HE MeHee 24-X OUT.
MeTto 3aMEHBI CHMBOJIOB.

Cxxatp mH(MOpPMAIUIO, CUMTAEM, YTO KaXKIbIH CHMBOJI COIEPKHUT BOCEMb OWT.

CnenaTb BBEIBOJIBI.
VYcaoBue 3amaun:

2

OoORrDDNNNPRE R
NMNMNNEFEPEFEPDN

2

© O OWwWww
B e P S S

9

5

o1 o1 01 01 O1 O1

5

NDNDNDNDDN OO

2

P OO OOk~

Pa3pemiaercs npuaymMarh KOMOMHAIINIO aHAJTOTHYHON Pa3MEPHOCTH.

CkpembimpoBaHue

J1st mosTydeHHOW KOMOWHAIIMM PeajTM30BBIBATH MPOIEAYPY CKPEMOIMPOBAHUS C
cootHouienueM: Bi=A; Bis Bis.

riae Bi - nBonuHas mudpa pe3yIbTHPYIONIETO KOJIa, MOJydeHHas Ha i-M TakTe pa-
00TBI CKpAIMOIIEpa,
A - nBonuHas nudpa UCXOIHOTO KOAQ, MOCTYyMAloas Ha 1-M TakTe Ha BXOJ]

CKpaMOJIepa,
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B iz u B is - 1BonuHble 1UQpbl pe3yJbTUPYIOLIET0 KOJAA, NOJyUYEHHBbIE Ha
IpEIbIIYIINX TaKTaxX paboThl CKpemOsepa, COOTBETCTBEHHO Ha 3 M Ha 5 TaKTOB paHee
TEKYLIEro TakTa, 1 o0beauHEHHBIE onepauueld uckimovatromero MJIN (cinoxenune mo
MOJYJIIO 2).

CrenaTb BBIBO/I.
INPAKTUYECKOE 3AHSTHE Ne 6
Pacuér napameTpoB HMKIMYECKOrO KOJIa.

3amaua Ne 1.

Jnis uKsImdeckoro koja ¢ o = 3 coCTaBUTh KOJOBYIHO KOMOMHAIIMIO JUIS ITEpe/ia-
YU CHMBOJIa, COOTBETCTBYIOIIETO BYM IOCTETHUM IHidpamM HOMEpa BOCHHOTO OmieTa.

Tpeodyercs:

1. OnpenenuTs HEOOXOAUMOE YUCIIO HHPOPMAIIMOHHBIX K W MPOBEPOYHBIX I 3J1e-
MEHTOB.

2. BeiOpaths 0Opa3yroniuii MOJMHOM M COCTaBUTh TPEOYEeMYIO KOJIOBYIO KOMOWHA-
UIO.

3. Hoka3zate npaBmibHOCTH ocTpoeHus KK.

4. ITpoBepUTH BHITIOJIHEHUE CBOMCTBA TMHEHHOTO KOJA.

5. OnpenenuTp Kiacc MOJIYYEHHOTO0 HUKIMYECKOro KoJia (TIOJIHBIA UIN YKOPOYEH-
HBIH).

6. Beectu ommbKky B paspsa j ucxomnoir KK u qoka3ath BO3MOXKHOCTD €€ HCITPaB-
JICHUS Ha IPUEME.

Bapuant 3apa4

Pemenue:
1. KomoBasi koMOMHaIMsI, COOTBETCTBYIOIIAs MTOCICIHAM ITudpaM HOMEpa CTYICH-
YecKoro ouiera
5(10) =101 (2)
Yucao nHGOPMAMOHHBIX 3JICMEHTOB K =5, 1J1 HaX0KJICHUS YHCIIa TIPOBEPOYHBIX
AJIEMEHTOB KOJ1a BOCIIOJIb3yeMCs (hOpMYJIOif
r>loga(n+1)mmu 2" >k +r+1=2"> r+4, orcroga r = 3.
n=k+r=3+3=6
2. Tlo Tabnuiie 06pa3yromuX MOJIUHOMOB IS [ = 3 HAXOUM
Pr(x) = x3+x+1.
Tl koma 101 = A(x) = x?+1 B(x) = A(x) x® @ R(X) — 3TOT OJMHOM IIPEACTABIISA-
eT coboit pazpemaromryro KK muknngeckoro koja:
Ax) x3=x>+x3
Paznenum A(x) - x3 Ha Pr(X), uTo6b1 mony4anTs octaTok R(X), KOTOpEI onpeaenser
KOJI TIPOBEPOYHBIX CHMBOJIOB
x° 4+ x3 |x3+x+1
x°+x3+x% x?

X2

R(X) =x? = r=100
HckoMyro KOMOMHAIIMIO HAXOAUM Kak CyMMY A(x)  x°u R(X) - x° +x3 +x? =

T
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k r
“——

n

3.CuHAPOMOM IUKJIMYECKOTO KOJa SBIISICTCS PE3YJIbTAT JACIICHUS KOJOBOM KOMOU-
HaIlMY Ha 00pa3yIOMUi TIOJMHOM, €CJIM OCTaTOK OTAeNIeHUs paBeH «0», 3HAUHUT ITUKITHU-
Yyeckass KOMOMHAIHS COCTaBIICHA BEPHO

X+x x| x3+x+1
X+ x3+x?% x?
0
Rx)=0

4. Jlng mpoBEpKH CBOMCTBA JTUHEHHOCTH KoJa (popMupyeM myTeM IUKINYECKOTO
CIIBHTA JIBE pa3pelieHHbIC KOMOMHAIIUYM U CKJIaJIbiBaeM uX 1o mod 2

101 100

® 010110

111 010 = x° + x* + x3+ x u pasnenum Ha Pr(X)

CHx+E+x | B+x+1

X+ x3+x2 | x2+x

x*+ x%+x

x*+ x2+x

0

R(X) = 0, CBOWCTBO JIMHEHHOCTH BBIMOIHICTCS, KO IMHCHHBIN.

5. Ans ompenenieHus Kiacca Koja (MOJHBIM WM YKOPOYEHHBIN) BOCIOJb3YyeMCH
dbopmynoi

r =logz (n+1)
3 #10g2 7, T.K. paBEeHCTBO HE BBITIOJIHACTCS, KO SBJISCTCS YKOPOUCHHBIM.

6. Beenem ommb6ky B paspan I — 1 = 2. Kogoas xombuHamus ¢ ommbkoit 111100 = x° + x* +

X3 + XZ, MHOTOYJIEH OIHOKH X* U pazzenum moouepeano Ha Pr(X)

XHx+ 3 +x? | B+Hx+1 x* XE+x+1
® x°+x°+x° x2+x+1 ® x*+x%+1 x

x4+ x3 x%+1
®x*+x2+x

X3+ x% +x
®x>+x+1

x2+1

R(X) =x%+ 1. R(X) = x%+ 1.

OcraTKu COBIAJAIOT, 3HAYMT, OIIMOKA JCHCTBUTEIIBHO HAXOJIUTCS BO BTOPOM pa3-
pane.
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IMMPAKTUYECKOE 3AHSTHE Ne 7
Pacuér Tononoruu IC

1. CTpyKTypHBIE MaTPHIIBL.
CymeCTByeT e,ﬂHHBIﬁ IoAX0 K KOJIMYCCTBCHHBIM OICHKaM JJICMCHTOB I‘pa(ba.
PaccMOTpHM MaTpHIIBI, XapaKTEPHU3YIOIHE TOJIBKO pedpa CeTH.
{1, ecimecTs pedpo,

1. Marpuua cmesxnocTH: R =|ry|, ry = 0, ccmter pespa
, ECIIM HET )

0, eciui = |,
jj» €CIMeCTBPEOPO,
00, eCIIMHETpEOpa.

2. Marpuna ajiuH pebep: Lzulij H, lj =11

3. Matpuiia npomycKHbIX CIOcOOHOCTEH: C :Hcii H, ¢jj -~ MAaKCMMAJIbHOE YHMCIIO OMT/CEK.,

KOTOpPO€ MOJKET OBITh MPOIYIIEHO IO KaHajaM JaHHOro pedpa, WIM MpOIyCKHas
Harpy3ka B DpJiaHrax.
‘—Iame BMCCTO 3TOI'O ITOKa3aTCJIsd UCIIOJIB3YCTCA TaKoOM I10Ka3aTeJib, KaK €MKOCTb pe6pa,
ornpeaensieMast Kak yucyio cranaaptHeix kanaiaoB (KTY mam OLIK).
0, eciu i = j WIIM IPU OTCYTCTBUU KaHAJIOB,
V= HVij H i _{ YHCIIO KAaHAJIOBMEXK/IY | -M H |- M Y3JIOM.
ManI/I]_Ia CMKOCTH CCTH OTPAKACT ITOTCHIHUAJIIBHBIC BO3MOKHOCTH CCTHU, TaK KdK HC OT-
paxacT CBOMCTB Y3J10B, CIroco0oB KpPOCCHUPOBKH, HAIIPABJICHUA KaHAJIOB W T. 1. 9T0
YUYUTBIBACTCS B CJ’IGI[YIOH.IGIZ MaTpHuIe.
0, ecnui = j WK IPU OTCYTCTBUU KaHAJIOB,
4. MaTpuna npsMbIX KaHaJIoB: U = H“ij H , Ujj =1 1HCIIO KAHATIOB, HAYMHAIOWIXCS B - M 371
¥ 3aKaHYMBAIOIIUXCS B |- M y3IIe.

5. Marpuna HagexHOCTH: P = Hpij H, pjj =1-0jj, TA€ pjj - BEPOATHOCTH HAXOXKIAECHUA pedpa
B pabOTOCIIOCOOHOM COCTOSHUM; (j - BEPOATHOCTH HEPAOOTOCHIOCOOHOTO COCTOSHHUS
pebpa.

6. Marpuia croumoct: I = Huij H, 1 - CTOMMOCTb PeOpa MEXIy y3I1aMH a; U aj;

1;; - CTOUMOCTbD Y374 a; .
2. Ouenka pe0ep u myTeil B CeTH.
W3 BhIIIENIEpPEUNCICHHBIX TUIIOBBIX MATPHI] YACTO CTPOSIT MATPHUIILI, OTPAKAIOIIUE
BO3MOKHOCTH pedpa 1Mo JocTaBKke HHGOpMAITUH.

1. Marpunia IJMH KaHaJOB: kz”lij Vij

, TAC BXOXACHHUA H3IMEPAIOTCA B KaHaJlO-

KUJIOMETpPaXx.
2. Momuaocts cetu: G = HIU . Cij

, TAC BXOXICHUA U3MCPAIOTCA B 6I/ITO-KI/IHOM€Tan 501041

APJIAHTO-KUJIOMETPax.
JUIS yTH 4acTO pacCMaTpUBAIOTCS CIAEAYIOIINE XapaAKTEPUCTHKU:
1. Panr mytH r(lg) - 9MCI0 BXOISAMINX B JaHHBIN ITyTh pedep.

2. JlnuHa myTy — cymma JUIiH peoep.
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3. IlponyckHast ciocOOHOCTh MyTH — MUHHMMAaJbHasl MPOMYCKHAsl CIIOCOOHOCTh pedpa
yTH.

4. EMKOCTh TIyTH — MaKCHUMAaJIbHOE YMCJIO KaHaJOB, KOTOPOE MOXKET OBITh MOJyYEHO B
JAHHOM IYTH.

3apaua Nel. /lana ctpykrypa

b=4

d=5

[MocTpouts matpunel R, L, V, U, A Onpenenuts panru, JUIMHy, EMKOCTb IyTeH (JIFOOBIX).

Pemrenue.
-1 0] (0 2 5 o] 0 20 70 O]
1 - 1 2 0 3 4 20 0 18 48
R = , L= , A= ,
1 -1 5 3 0 5 70 18 0 40
011 — v 4 5 0 |0 48 40 0|
0 10 14 O] 0 9 5 10]
10 0 6 12 9 0 3 8
V= U=
14 6 0 8 5 3 0 2
0 12 8 0] 18 8 2 0

3a)1al;a Ne2. Jlana CTp;/KTypa

[Toctpouts matpuusl R, L, V, U, A Onpenenuts panru, AJIMHY, €MKOCTh IyTel

(J1r00BIX).



-1 1
1 - 11
01 -1
111 -
1 011
0 8 06
8 0 7 2
0 7 05
6 2 50
8 0 9 5

3aaya U3MEHEHHSI CTPYKTYPbI CETH CTaBUTCS CIEAYIOIIUM 00pa3oM.

dHO.

UYucno y3noB B cetu N.

| P P O

o 01 © O

'—\
H o

1
o N M oo © N8

17 o

oo

N O h O 01 8§ O
~ -, O~

Ywucio CTaHIAPTHBIX KaHAJIOB V; .

~N © 0 o

W O O N

19]

18

o

SO W NN O

3 3aKOHbBI UBMCHECHUS CTPYKTYPBI CCTH.

Bce pe6pa ABJIAIOTCA HCHAIIPABJICHHBIMU. Pa3pemaeTc;I BBCIACHHC O6XOI[HI:IX

HaHpaBHCHHﬁ, AOIIOJIHUTCIIBHBIX Y3JI0B, OpraHu3aluad KOMMYTallud Ha y3JIaX.

Heo6xoaumo HaliTH CTPYKTYPY CETH, YAOBIECTBOPSIOINIYIO OTHOMY U3 KPUTEPHUEB:

1. Min oOrie#t JuHbBI pedep: | = Zlij - min-

Vi j

2. Min obmieit amuHEL KaHAMOB: A=Y v,l; > min.
Vi

3. Min cymMMBI pacCTOSIHHI JIsT BCEX CBSA3CH bij . D=Ydy = Z|ij - min -

4. Min o01mieii CTOMMOCTH CETH: I =al + BA — min .

Vst

Vi, j

B HexoTophix cinydasx oOmasi ayivHa pedep OJHOCBI3HOM CETH MOKET OBITh
YMEHbBIICHA BBEAECHUEM JONOJIHUTENIBHOTO y3i1a — Touku LlTelinepa.

[Ipumep 1:

IIOJIHOCBsA3HAA CCTh

OJHOCBsA3HAasA CCTh

w

J3

L =2 3_,/3, 4=2a-a/3=0.866a.
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Boiurpeiin A MakcUMalieH JJIsl paBHOCTOPOHHETO TpeyroyibHuKa. Jljis Tpex y3ioB
BBIMTPHIII OT BBeAeHHs ToukH [IITeitHepa MoxkeT BapbupoBaThes oT 0 10 0.8664a.

ITpumep 2:

N=3,L=8+12+16=36, 41=140.
[lepBoe npeoOpazoBaHue — ycTpaHeHue pedpa c.

L=8+16 =20 (paccTosHUEe YMEHBIINIOCH), A2 =156 (A yBenu4miocs).
[Tpumep 3:

Heo0xoammo nmocTpouTh OAHOCBSI3HYIO CETh MO KpUTEpHsm 1, 2.

Pemenne. Haxonmum MUHUMAIIBHBIA 3JIEMEHT B CTPOKE, OCTAJIbHBIE BBIYEPKUBACM.
OTMmedaeM «JIBOMHMKHW» OCTABIIMXCS WICHOB. B OCTalbHBIX CTPOKax OCYIIECTBISETCS
aHAJIOTHUYHAs Omeparus.

O w O o
~ O w O
o b O O

[TomyyaeMm cTpyKTYypy —

[Tpumep 4:



Heo0xoaumo mocTporuTh OAHOCBSI3HYIO CETh MO KpUTEpHsIM 1, 2.

Pemenue.
05 0 3 6
50 6 6 7
L=fo 6 0 5 12|, Ly, = 18.
3 6 5 0 4
6 7 12 4 0
3amaya:

Heo6xoaumo nmocTpouTh OAHOCBI3HYIO CETh MO KpUTEpHsM 1, 2.

33
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INPAKTHYECKOE 3AHSATHUE Ne8
Pacuér siokabHOM BeIYMCIUTENBHOM cetu Ethernet

1. IlocTpoeHne CTpyKTYpHOM CXEMBI CETH
2. Pacuer mapamerpoB Tpaduka

[{ens paGoThI.
[TpuBUTH 0OyJarOMIMMCS TPAKTUYECKHE HABBIKM 110 PACUETy MapaMeTpoB Tpaduka ceTh
Ethernet.

1. [TocTpoeHue CTPYKTYPHOU CXEMBI CETH

VYkazanus 1o BeIOOpY BapuaHTA.

BapuanTbl 3a1anust onpeaenstorces mno tTadiauie 1 B COOTBETCTBUM C MPEATIOCe]-
Hel u@poit HoMepa CTyAEHUECKOro Ouiiera, o Tabyuie 2 - B COOTBETCTBUU C MOCIE-
Hel 1udpor CTyJIeHYECKOro Ouiiera M 1o Tadjuie 3 - B COOTBETCTBUU C MOCIETHEH
uudpoi TeKyiero roja.

B nponecce paboTsl HEOOXOAUMO MTPOU3BECTH:

- OIPENIENICHUE CPEIHECYTOUHBIX U THUKOBBIX IOTOKOB MEXAY BCEMH 3JIEMEHTA-
mu JIBC;

- paccuMTaTh NOTOKHU B KAXKIOW COCTUMHUTEIILHOU JIMHUH;

- paccuMTaTh KaHaJbHbIE CKOPOCTH U BHIOPATh COOTBETCTBYIOIUE TEXHOJIOTUU;

- paccuMTaTh BpEeMsl PEaKIMH B CUCTEME KIIMEHT-CEPBEP JJI CIIPOCKTUPOBAHHOU
JIBC;

- IPOU3BECTU BHIOOP 000PYIOBAHUS;

- paccyuTaTh CTOUMOCThH BEIOPAHHOTO 000PYI0BaHMUS.

3. McxoaHble JaHHBIE AJIsI pacuera.

PaccuntsiBaemas JIBC nipeacrapisieT co00M KIMEHT — CEPBEPHYIO CUCTEMY, 00b-
eIMHAIOIIYIO CEpBEPHI U paboure CTAaHIIMU MTPOU3BOJCTBEHHOTO MOAPA3/IEIIECHNUS.

Hepapxuueckasi CTpyKTypa CETU MOBTOPSAET CTPYKTYPY MOAPA3ACIICHHUS.

HUcxonnbie naHHbIe:

1. Yucno cepepoB oT 3-x 10 6-u B cooTBeTcTBUM ¢ Tabnuuen 1. Homepa cepse-
poB - M = 1+6.

2. Yucno otnenos — 3. Homepa otaenos — i = 1+3.

3. Uucno pabouyux rpynn B KaKIoM oTzese OT 3-X 10 6-U B COOTBETCTBUH C Ta0-
nure 1. Homepa pabounx rpymm — j = 1+6.

4. Yucno [19BM (pabouux cTaHIuii, IepCOHAIBHBIX KOMIbIOTEPOB - PC) B kaxk-
noi paboueii rpymie pasuo 8. Homepa PC — k = 1+8.

5. UHTEeHCUBHOCTH CPETHECYTOUYHBIX OOMEHOB IS JIFOOOH Maphl KIUEHT — CEPBEP
OJIMHAKOBA U paBHa:

- B HanpaBnienuu [19BM — cepep — 0,2 Ko6aiira/c;

- B HanpaBnieHuu cepsep — [[19BM — 2 Koaiit/c;

- K03 duLueHT nyabcanui Tpaduka (OTHOIIEHHE MUKOBBIX MOTOKOB K CpeIHe-
CYTOUYHBIM) OTIIPEACIISICTCS 110 TabIHIe 2.
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CEPBEP S3

[ :

CEPBEP S4

. SWITCH-1 o SWITCH-2 L SWITCH-3 §
V11/ Vm\ LV, Vas L1 Vi V3s
HUBy HUBu || | HUBa HUBss || | |HUBn HUBs: | !

'l pc || Pc || Pc || PC | Pc || Pc | PC || PC il pc || P | e || pe |
cee Viag --- | |

1t Va1 Vass P Van V3es 5

________________________________________

Pucynok 1 — Cxema cetu

________________________________________

6. IHTEeHCUBHOCTh CPEIHECYTOUYHOTO BHEIIHETO 0OMeHa i Jiroboit [T9BM onu-

HaKOBa U paBHA:

- B HanpaBienuu [I19BM -Internet - 0,05 Ko6aiit/c;
- B HanpaBJiieHuu Internet — II9BM — 0,7K6aiit/c;
- K03 HULIMEHT mynbcauu Tpaduka onpeaensercs mno Tabmure 3;

7. HTeHCUBHOCTH cpeaHecyTouHoro obomena mexay [I9BM opnoii paboueit

rpynmsl — 0,3K06atita/c. Koaddurument mynscanuu — 50:1.

8. HTEeHCHMBHOCTh CpEeHECYTOUYHOTrOo oOMeHa Mexay JiroosiMu [19BM mnonpas-
JIeJICHUs] He BXOJSIIMMU B OJIHY pabouyto rpymnmy — 0,1K6aiit/c. KoadduimeHnt myinb-

caru — 50:1.

Ta6nuna 1 - Yucno cepBepoB U pabouux rpymn B OTAeNIax

IIpennocnennss Yucino Yucno pabouux rpymm
mudpa mudpa CEPBEPOB
1 oTnen 2 oTnen 3 otmen
0 3 3 4 5
1 3 4 5 6
2 4 3 4 6
3 4 4 4 5
4 4 4 5 6
5 5 3 5 5
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Ta6mumna 2 - KoadgdunmenT nynbcaruii Tpadhuka “KIUEHT — cepBep” U
“cepBep — KIIMEHT

[Tocnenuss mudpa mudpa 0 1 2 3 4 5 6 7 8 |9

Koaddurment nynbscanmii

Tabnuua 3 - Kosddurment nynscanuii BHeHero Tpaduka

[Mocnenss mudpa tekymeroromga |0 |1 |2 |3 4 5 6 7 8 9
Koaddunuent mynbcanmii 85(190(95| 100 | 110|120 | 130 | 140 | 150 | 160

4. TTopsi 0K BBINOJHEHUS PAOOTHI.

4.1. CocraButh CTpyKTypHYyI0 cxemy JIBC, yrounuB mis cxembl (pucyHOK 1)
YHClla CEpBEPOB U paboUMX TPYII B OTJENAX JJIsl CBOETO BapUaHTA.

4.2. Jlns ynobcTBa NajdbHEMIIMX pacyeTOB MPOBECTH HMHIEKCAILIMIO BCEX Y3JIOB
CXEMBbI CBOET0 BapHaHTa MOJO00HO TOMY, KaK 3TO cZeslaHo Ha pucyHke 1. B paccmarpu-
Baemoii cetu mox y3i1oM N (Node) mormmaercst mo00e yCTpOMCTBO THIIA MAPIIPYTH-
3atop (Router), kommyratop (Switch) wmu  (hub).

JIuauu cBsi3u (BETBM) MEXAY y3JaMH yIOOHO MHIEKCUPOBATH TAK e, KaK y3ell,
pacmojIoKEHHBIH HIDKE 1O uepapxuu. Hampumep, nuHMIO, coenuHsaoomyo y3ea Ni (B
nanHoM ciydae SWITCH-1) ¢ y3nmom Ni; (HUB;1), Oynem o6o3Hauath kak Vi, a Jin-
Huto, coenuusronyo Nsg (HUB3s) ¢ y3inoM Nzgg (PC-368), 0603HaunM kak Vies. ITH
0003HaueHus1 Oy1yT HEOOXOIMMBI IPU PACUETE MOTOKOB B JIUHUSX.

Campble HIkHUE BeTBU (Mexay [I19BM u KOHIIEHTpAaTOpOM) UMEIOT TPEXUHIEKC-
Hoe oOo3Hauenue Vij , rae: | — Homep oTaena, | — Homep padbodeit rpynmsl 1 K — Homep
[19BM B paboueii rpymre.

4.3. TIpousBecTH pacueT MUKOBBIX MMOTOKOB JJIs HalpaBlieHUl 0OMEHOB, yKa3aH-
HBIX B ITyHKTax 5+8 pazaena 4.3. Hampumep, ecnu tpadux [I9BM — Cepep cocrapiisi-
et 2 Koaiita/c npu mynbscanusx 70:1, To mukoBbii MOTOK coctaBut 140 xOait/c.

4.4. OnpenenuTb CyMMapHbIE MUKOBBIE MTOTOKU I KaXKJ0il BETBU. DTO OCHOB-
Hasl pacyeTHasi 4YacTh pabOThl, TpeOyrollass TOYHOCTH U BHUMATENbHOCTH. OpUEHTHPY-
SCh Ha CyMMAapHBIE MHKOBBIE MOTOKH, HEOOXOAUMO OYAET OIMNpeAeNsiTh MPOIYCKHBIE
CIIOCOOHOCTH COOTBETCTBYIOIINUX BETBEH. DAKTUYECKU ITO CBEAETCSA K BHIOOPY OHOTO
u3 cranaapTos; Ethernet (10Mo6wut/c), Fast Ethernet (100 Mowut/c), Gigabit Ethernet
(1000 Mowut/c) mmun 10GBit Ethernet (10I'6uT/c). IlenecooOpa3Ho COCTaBUTH TaOJIHUILY
CO CTOJIOIIAMH — BETBSIMU U CTPOKaMHU — TIOTOKaMH CJICIYIOIETo Bra (Tadbmuia 4).



37

Taomnuia 4 - O0EMbI NOTOKOB B BeTBIX JIBC

OO0BEMBI TOTOKOB B BeTBsIX (MOaiT/C)

Bun tpaduka

1jk 2jk 3jk 1j 2j 3 1 2 3 0 sm

I[15BM - Cepsep

Cepsep 2 [1DBM

II5BM - Internet

Internet > IIBM

I[13BM - [15BM
OJTHOU paboY. IPyIIbI

I[13BM - [15BM
pasHbIX padoy. Ty

Cymmapsbiii  Tpadguk B
BETBU

CyMMmapHass CKOpPOCTH B
BeTBU, MOUT/C

CrpykTypa TaOIHIbl OTPAXKAET CIEIYIOUIUE OCOOEHHOCTH UCXOIHBIX JIAHHBIX:

- B KaXA0M oTaene notoku mexay [I9BM u konueHTparopom oauHakossl. [lo-
TOMY B TaOJuuE JUisl BETBEW HMXKHETO YPOBHS BBIIEIEHO TOJBKO TpH cTONOHA — VijK
(BetBH 1-ro otaena), Vo u Vi ;

- B KQKJIOM OT/IEJI€ TIOTOKHA MEXIY KOHIIEHTPATOPOM U KOMMYTAaTOPOM JIJIsl KaxK-
noil pabodeit rpynmnbl oMHakoBbl. [loaTOMy B Tabnwuile AJis BETBEW CPEIHEr0 YPOBHS
TO’KE BBIIEJIEHO TOJIbKO Tpu cTosbna — Vyj(Beru 1-ro otaena), Vo u V.

Hampumep, nukoBbIii moTok oT cepBepa S1 10 PCiig, paBHbiit 1,2 M6aiit/c, npoii-
net no BeTBIM Vsi, V1, Vi1 1 V11 ¥ A0KEH OBbITh OTMEUEH B cTONOUAX Vsm, V1, Viju
Vijk . [Torok mexay aymsa [IDBM 1-ro u 2-ro otaenos, paBueiit 50 Koaiit/c, npoiaet
1o BeTBsM, Hanpumep, Vii1, Vi1, V1, V2 Va1 u Vg U f0KEH OBITH OTMEUYEH B COOTBET-
CTBYIOIIIUX CTOJOIIAX.

Heobxoaumo 00s3aTeNbHO MPOCUYUTHIBATH KOJIMYECTBO OJUHAKOBBIX MOTOKOB,
MPOXOSIIMX MO TOM MM MHOM BETBH, M YKa3bIBaTh UX CyMMapHbIii 00béM. Hanpumep,
B 5-11 cTpoke cTon0na Vijk yKa3plBaeTCsl MUKOBBIM NOTOK OT ogHoW u3 [I9BM 1-ro ot-
nena k cemu npyruMm [IOBM cBoeli paGoueii Tpynmbl, YMHOKEHHBIM Ha 2. YBOeHUE
MOTOKAa HEOOXOAMMO I YU€Ta UCXOJSINNET0 U BXOJSIIETO MOTOKOB, TaK KaK MO OJTHOM
U TOH ke BeTBU V131 MpoxoauT, Harmpumep, moTok PCiz; = PCizg m motok PCizg =2
PCia .

[Tocne BkmtoueHus B TaOs. 4 BCEX MOTOKOB MOXKHO OyAeT MOJACYUTATh CymMmap-
HBI HH(POPMAIIMOHHBIN MMOTOK B KaXK/10M BETBHU.

3ameuanue. Takol MOACYET CyMMapHOW HArpy3KH SIBISIETCSI OYEHb YHPOIIEH-
HBIM, TaK KakK IMHKH TMOTOKOB HOCAT CTOXAaCTUYECKHM XapakTep M HeoOs3aTeIIbHO COB-
najarT BO BpeMeHU. [[Jisl TOUHBIX pacyeToB MPUMEHSIOTCS METObI TEOPUH TeseTpadu-
Ka, HO JUJISl CJIOXKHBIX CeTel, MOJOOHBIX paccMaTpuBaeMoil, OHM He pa3paboTaHbl. B
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cily4ae HEOOXOJMMOCTU MOJYYEHHUS TOYHBIX 3HAYEHU 00BEMOB MOTOKOB MPUMEHSIOT
METO/Ibl UMUTAIMOHHOTO MOJICIMPOBAHHUS, KOTOPHIE BBIXOAST 32 PaMKH JTaHHOW KOH-
TpOJBHOU paboThl. OHAKO, UCIIOIB30BAHNE TAKOM SIBHO 3aBBIIICHHON OLIEHKH CyMMap-
HOT'O NOTOKAa B KaKON-TO CTENEHH OIpPaBJAaHO, TAK KAK CO3JAET ONPEACICHHBIA 3amac
POMYCKHOW crocoOHOCTH KaHanoB. OObIYHAS MPAKTUKA MPOCKTHUPOBAHUS CETeHl - 3a-
rpyXaThb KaHajbl U3HAYaJIbHO He Oozee, ueM Ha 20-30%, MOCKOIBbKY MHTEHCUBHOCTH
UHGOPMAITMOHHOTO 0OOMEHA B COBPEMEHHBIX CETSIX HEMpPEPBHIBHO BO3pAcTaeT (10 HEKO-
TOPBIM OLICHKaM y/IBauBa€TCS KaXKJIble 9 MECALIEB).

4.5. Onpegnenstorcst TpeOyeMble KaHAJIbHBIE CKOPOCTH JJI KaX10W BETBU (3a110J1-
HsIeTCA MOCIEAHSs CTpoka Tabnuibl 4. OOIENPUHATO HHPOPMAITMOHHBIE TOTOKU U3Me-
pATh B 0aifT/c, a KaHaIbHBIE CKOPOCTU B OuT/c. [loaTOMY mepexos oT mpeanocieaHen
CTPOKH TaOJIUIBI 4 K MOCIEAHEN COCTOUT B IPOCTOM YMHOKEHUU €€ 3HaUeHHU Ha 8 (Ha
qucyo OUT B OaifTe).

4.6. Ha 3akmounTenpHbIX 3Tanax paboThl CTYAEHTHI JOJKHBI BBIOpAaTh 000py10-
Banue s y3noB JIBC, paccuutars Bpemsi peakuuu B Tpakte “TIOBM — Cepsep —
[19BM”.

5. Bribop obopynoBanus s y3nos JIBC.

PaccmoTpuMm psin yCTpOWCTB (KOHLIEHTPATOp, KOMMYTATOp, MaplIpyTH3aTOp),
KOTOPBIE HCTIOJIB30BAIMCH NpH noctpoennn nannou JIBC.

5.1. KoHUEHTpaTop — 3TO MHOTOIIOPTOBBIN MMOBTOPUTEIb, KOTOPBIN JIFOOON OWT,
NOSIBJISIOLIMKCA Ha TIOOOM U3 €ro MOPTOB, MEPEJAET Ha BCE APYTrHe NOPThI, HE3aBUCUMO
OT ajJpeca NPUHATOTO Kajpa (aapec naxe He aHanmusupyercs). [losBneHue curHaioB
OJTHOBPEMEHHO Ha JIByX WM 0oJiee BXOAAaX paccMaTpUBAETCA KaK CTOJIKHOBEHUE U 00-
HapYy’>KMBAETCSI MUCTOYHUKAMU 3TUX CUTHAJIOB. [lepenaya BpeMEHHO mpekpamiaercs 1
BO30OHOBJISIETCS] Yepe3 HEKOTOPBIN CIIydailHbIM MPOMEXYTOK BpeMeHH. KoHIieHTpaTop
— YCTpOMCTBO (u3nyeckoro ypoBHs. OH mpolle U AelieBie KOMMyTaropa, HO Oe3aj-
pecHas nepefada KaJpoB Ha BCE BBIXOJbI CHIIBHO MEPErPyKaeT COOTBETCTBYIOIIMI Cer-
MEHT CETH.

5.2. KommyTaTop - a1000M MOCTYMAONIMKA Ha €ro MOpT Kajap 3alKChIBaeT B Ia-
MATH (LIEJIMKOM WJIM TOJIBKO 3aroJIOBOK), aHAJIM3UPYET aJpec MoyydaTess U MepeaacT
3TOT KaJp TOJIbKO B HAMpPAaBIEHUU K ajpecary. ITO AAET BO3MOKHOCTH KOMMYTaTOpPY
OCYUIECTBJISITh OJTHOBPEMEHHO HECKOJIbKO 0OMeHOB. Hampumep, nepemaBaTh KaJp C
nopta 1 Ha mopt 7 u ogHOBpeMeEHHO ¢ 11-ro nopra - Ha 9-ii. KommyTaTop — yCTpOHUCTBO
BTOpOro ypoBHs. OH NpPOM3BOJAUT MEpenady KaJpoB B COOTBETCTBUM C (PU3HMUECKUMU
aJpecaMy MOpTOB.

5.3. MapuipyTtuzarop — ycTpoicTBo 3-r0 ypoBHs. B cersx, Bxoasmux B Internet,
MapILIPyTU3aTOPbl aHATU3UPYIOT ajapeca |P-makeToB, MOCTyMaOUMX Ha JIF000H U3 ero
MOPTOB, U B COOTBETCTBUU C ATUMH aJpecaMy HAMPaBISAIOT MAKEThI K JPYTUM Mapuipy-
trzaTopam win [19BM (Hanpsmyro uiu yepe3 ceTu 2-ro ypoBHs). Jpyras cyuiecTBeH-
Hast QYHKIUS MapLIpyTH3aTOpa — COrNIaCOBaHUE MPOTOKOJIOB JIOTHYECKOro ypoBHs. Kak
paBuiIo, MOPTHl MAPUIPYTU3aTOPa MHOTOGYHKIMOHATIBHBI (MM MOAYIbHBI). K onHOMY
MapuUIpyTU3aTOPy MOTYT MOJKIIOYAThCs, Hanpumep, kaHanel JIBC Ethernet u xanaibr
cetu ATM, Frame Relay uinu ISDN.

5.4. Bei6op 0060pyaoBaHUs MPOU3BOAUTCS MO CIEAYIOIMINM KPUTEPHUSIM:
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- yucio noptoB. OYEBUAHO, YTO MPUOOPETAEMOE YCTPOMCTBO MIOJDKHO HMETh
YKCJIO IOPTOB, HE MEHBIIIEE, YEM YHCIIO MOIXOAIIUX K HEMY KaHAJIOB;

- HaJIM4Me COOTBETCTBYIOMINX (PU3NIECKUX UHTEPPECOB: KOaKkcHaabHbIe KaOemH,
BUTAasl Mapa, ONTOBOJOKOHHBIN Kalenb. JlJisi Hamieil cXxembl MPUMEM, YTO BCE KaHaJbI
OpPraHM30BaHbI Ha BUTHIX Mapax KaTeropuu 5, KpoMe KaHaia Beixoja B Internet (V), xo-
TOPBIH 11eTIeco00pa3HO OPraHu30BaTh Ha ONTHYECKOM Kabee;

- HaJIMYUE COOTBETCTBYIOIIMX JIOTUYECKUX MHTep(dericoB. /s BHyTpEeHHUX JH-
HUI Hamiei cxembl mpuMmeM uHTepdelicel pazHouaHocteii Ethernet (Ethernet, Fast
Ethernet , Gigabit Ethernet mmu  10GBit Ethernet), a mist Baenselt muaun (V) — HHTEP-
deiic ¢ cetbio ATM no kananmy aboHeHTcKoro goctyna ADSL,

- MPOMYCKHBIE CIIOCOOHOCTU MOPTOB JOJKHBI OBITh HE HM)KE KAaHAIBHBIX CKOPO-
CTEH, PaCCUMTAHHBIX JUISI COOTBETCTBYIONIUX JUHHUN (TOCIETHSS CTpOKa TaOIHIb 4).
[Tpu 3TOM HEoOXoAMMO OOpaTUTh BHUMAaHHE HA CIEAyIOLIee OOCTOATEIbCTBO: MpEa-
CTaBJICHHBbIC B TAOMUIBI 4 MOTOKU MOJIYYEHBI MyTEM CYMMHPOBAHMS JIBYXCTOPOHHUX
NOTOKOB B Kax/0il BeTBU. [103TOMYy BbIOpaHHBIE KaHaJIbHBIE CKOPOCTH OYAYyT JOCTa-
TOYHBI JTAXKE JIJIS IOy IYTUICKCHBIX PeXHMOB paboThl mopToB Ethernet, a B ciyuae BbI-
Oopa anmapaTypbl ¢ AYIUIEKCHBIM PEKUMOM OyAeT oOecriedeH onpeaeaEHHbIN 3anac mno
MPOITYCKHOM CIIOCOOHOCTH BETBU. B nyuniem ciayyae, npyd CUMMETPUYHOM Tpaduke, 3a-
nac OyneT nBykpaTtHeiM. Hampumep, npu myrminexcHou cBsizu nopTel Ethernet 10 Mout/c
MOTYT MepelaBaTh JaHHbIE cO cKopocThio 20 MoOut/c — mo 10 MOurt/c B kaxaom
HanpasieHnu. OTMETHM TaKKe, 9TO COBpeMeHHbIe cTaHaapThl Ethernet, kpome koakcu-
aJIbHBIX BEPCHI, UCTIONB3YIOT, KaK IPABUIIO, TYIIJIEKCHBIE PEKUMBI;

- CyMMapHasi IIpOITyCKHasi CIOCOOHOCTh YCTPOIMCTBA JOKHA ObITh HE HUXKE CyM-
MbI PAaCCUMTAHHBIX KaHAIBHBIX CKOPOCTEH i BCEX JUHUH, MOAKIIOYAEMBIX K 3TOMY
YCTPOMCTBY.

5.5. Pexomenaaruu no BeIOOPY 000pyAOBaHHUS.

[Ipu BeIOOpE 00OpYyMOBaHMS U3 HOMEHKJIATYPHI: MAPIIPYTU3ATOP, KOMMYTATOP,
KOHIIEHTPATOp HEOOXOAMMO MOJIB30BATHCS CIEAYIOIUMY MTPaBUIIAMU:

- MapIIpyTH3aTOp MO CPABHEHHUIO C KOMMYTAaTOpPOM OOJIaaeT OOJIbIIMM HHTEIN-
nektoM (pabota ¢ IP-agpecamu, 60ppba ¢ MMPOKOBEMIATEILHBIMU ITOPMAMH), & KOM-
MyTaTOp JICIIEBIJIC U 00IaAaET, KaK MPaBUIIO0, OOIBIINM OBICTPOJAEHCTBUEM;

- KOMMYTATOp MO CPaBHEHHUIO C KOHIICHTPATOPOM 0oJiee UHTEIUICKTYyalleH (paboTa
¢ MAC-anpecamu, 4TO IMO3BOJISIET CYLIECTBEHHO OIPAHUYMTH 30HY KOJUIM3HM, CIICLH-
¢uunyro s Texunonorun Ethernet). Konnenrparop nemerie. OqHako, B MOCIEIHHUE
rOJibl B CBA3U C MAacCOBBIM BBIITYCKOM MHUKPOYHUIIOB ISl KOMMYTATOPOB UX CTOMMOCTh
3HAYMTEIHLHO CHHM3WJIACh M OHU CUYUTAIOTCA OoJjiee MPEeANnOYTHTENbHBIMH. B maHnHOM
MPAKTUYECKOM 3aHSITHH BBIOOP MPEAOCTABIACTCS CTYACHTaM.

6. Pacuet BpeMeHM peakIiuy CUCTEMBI.

B cucrteMe KIMEHT - cepBep MO BPEMEHEM PEAKIIUM TOHUMAETCS UHTEPBaJ Bpe-
MEHH MEXy BBOJOM 3arpoca B [IDBM knueHTa u nojiydeHUEM OTBETa Ha SKpPaHE MO-
HuTopa. C OOJIBIIUMH YIPOIIEHUSIMU 3TOT PACYET MOXKHO MPOU3BECTHU CJICIYIOIIUM 00-
paszom.

B o6miem Buae Tp=tys + ts + to;

- T, - Bpems peaknuuy;
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- tws - BpeMs nmepenauu 3amnpoca ot [I9BM no cepepa. Tak kak 3ampochbl, Kak
MIPABUJIO, OYEHb KOPOTKHUE, TO MOXKHO B t;; YUECTh TOJIBKO 3aA€pKKHU B y3iax. [Ipumep-
HO 10 25MKC. Ha KaXKJI0M y37i€ (KOHLIEHTPATOPE I KOMMYTaTOpE);

- ts - BpeMsi IOATOTOBKM OTBETA CEPBEPOM. ECIIM HE yUUTHIBATh BO3MOKHOE CTO-
SHUE 3alpoca B O4Yeper Ha OOCIyKHMBAaHUE CEPBEPOM, TO MOXKHO MPUHSTH s paBHBIM
0,5mc;

- to - BpeMs nepegaun oTBeTa ot cepBepa 1o [IDBM. 3nech, kpome 3aepKKU B
y371ax (25 MKC.), CIeAyeT y4eCcTb U BpeMsl POXOXKAECHUS JJIMHHOTO OTBETA YEPE3 CaMbIi
HU3KOCKOPOCTHOM KaHaJl.

PaccmoTpuM 1emns kaHAJIOB Mexy cepBepoM Sy u PCii (PucyHok — 2).

Sq No N4 N11 PCi11
O Vs1 m V1 ml Vi m Q
N/ N/ N/

Pucynok 2 - Cxema Tpakra cepBep — pabouast cranius (II19BM).

[TycTh B pe3yabpTaTe pacdeToB MO MYHKTY S5 OMpeaesieHbl CIeAYIoNie KaHAIbHBIC
ckopoctu: Ci111=10Mowut/c, C1;=10M6wmT/C, C1=100 M6ut/C:

Torna, nns nepenaun oTBeTHOTO (haiina, Hanpumep, JmMHoN B L MoOaiit, mo ca-
MOMY HU3KOCKOpOCTHOMY KaHaiy V111 (ckopocth C111=10M6ut/c) notpedyercsi Bpems

6

ty, = Lgs - 0’%”‘*11006*8 _8ue: (win L=0,01 MGaiir),

[udpa 8 B uncauTene cooTBETCTBYET uncily OUT B Oaiite. Takum obpazom, 00-
1iee BpeMsi peakiuu COCTaBUT:

Tp=3*25mKc + 500mkc + 3*25mke + 8000Mmke = 8650 MKc.

Koaddurmentst 3 B nannoit popmysie COOTBETCTBYIOT 3-M y3J1aM, pa3aestoum
[19BM wu cepsep. Bpems - 500MKc — 3TO MpOJOJKUTEIBHOCTh TOATOTOBKU OTBETA CEP-
BepoM. Bpems - 8000MKC — 3TO paccuMTaHHAs BbIIIE MPOJOJLKUTEIBHOCTh MEPEIAYn
oreTa (8Mc). JlnuHy oTBeTHOro (paitnia L cTyaeHT BHIOMpAET MPOU3BOJIBHO U HE3ABU-
CHUMO OT JIPYTHX CTYJEHTOB.

Ctporo roBopsi, pacuéT BPEMEHH PEaKIMK JOJDKEH ObLT YUYUTHIBATH U BPEMS pac-
MPOCTPAaHEHUsI CUTHAJIA (3JIEKTPOMArHUTHOM BOJIHBI) OT KOMITBIOTEPA JI0 CEpBEpA U 00-
patHo. B o0mem ciryuae, 3To Bpems ompenensiercss kak t, = S/V , rae: S — paccrosaue
MeX1y IByMs y3iaMu (1o kabeno);

V — CKOPOCTb pacIpOoCTpaHEHHUs SJEKTPOMATHUTHOW BOJHBI B KaOeje JaHHOTO
tumna (MoxxHo puHATH V = 200000 KMm/C).

Toraa st S = 100 M nomyuum t, = 0,5 MKc. A BpeMsi paclipoCTpaHEHUs CUTHAIA
B 00€ CTOPOHBI OIpeiennTes Kak by = 1MKc.

B cBa3u ¢ tem, uro tomonorus JIBC (pacmonokeHue cepBepoOB, KOMIIBIOTEPOB,
KOMMYTAaTOpPOB) B JAHHOM MPAKTUYECKOM 3aJJaHUH HE OMPEACIISIETCS, a TAKKE B CBS3U C
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HC3HAUYUTCIbHOCTEIO BPEMCHU PaCIPOCTPpaHCHHUA B IIPCACIaAX HEOOJIBIIION JIOKAITBLHOU
CCTHU, 3TO BpEM:A IIpU pacqéTe BPCMCHU PCAKIIUHU HC YUHUTBIBAJIOCH.

7. 3aKJIIOYEHUE.

B 3akimoueHnn paboThl HEOOXOJMMO MPUBECTH OCHOBHBIE MAPaMETPhl PacCUU-
TaHHOU CUCTEMBI:

- gucio [I1DBM;

- BpEMsI peaKIvy;

- CKOpOCTh KaHaJja joctyna B Internet.

Konmponvuwle sonpocawi.

[Mpuniun paboTel ceTH 1o TexHonoruu Ethernet.

OcHOBHBIC CTaHAapTHl TexHOJoTHK Ethernet.

JInis KakuX MepearoliuX cpell CTaHaapTH3upoBaHa TexHoorus Ethernet.
CrpykTypa kanpa Ethernet.

Kakue otnnuns pu3nueckux mapameTpoB CUTHAJIOB CYIIECTBYIOT B TEXHO-
aorusx Ethernet, Fast Ethernet u Gigabit Ethernet.

O E

HNPAKTHYECKOE 3AHATUE Ne9
MoaenupoBanue 3alIOMUHAOLIET0 YCTPOUCTBA.

Mopaenb paboThl IBYXTaKTHOTO Oy(hepHOro 3alOMHUHAIOIIET0 YCTPOMCTBA.

Wnes nByxTakTHOTO Oy(epa: COBMECTUTH BO BPEMEHU IPOLecChl cOOpa U 3alucu
uHpopmauu B OydepHoe 3anomuHaroniee ycrpoictBo (b3VY) orpanmuennoro oobema
U repe3anucu MHGOpMaIMK B JOJITOBPEMEHHOE 3amoMuHaromee ycrpoilcto (U3Y),
00BbEM KOTOPOH HEOTpaHUYEH.

TexHnuecKoe OCYIIECTBICHUE — C UCIOJIb30BAaHUEM KaHasa MpsIMOro AOCTyNa U
IPOrpaMMHOr0 KaHaja. PaccMOTpHM YIPOIIEHHYI0 MOJENIb CHCTEMBI JBYXTAKTHOI'O
OydepupoBaHus. DKcriepuMeHTaIbHass WHpOpMaIUs B mpolecce cOopa 3amuchiBaeTCs
cinoBamu B Oydep. [Ipu 3anonnenuu npuemuoro b3V 1o onpeneneHHOTo ypoBHSI, TeHe-
pupyeTcs 3ampoc K ympapisiomeMy ycTpoictBy (YY) Ha mepenady uHpOpManuu B
J3Y (Bkirouaercs cuctema npepbiBanuil). Mexxy MOMEHTOM BO3HMKHOBEHHUS 3alpoca
U MEPEKITIOUYCHHEM KIIoYed (PUCYHOK 1) mMpOXOAuT ONpeAereHHOE BpeMs, 10 HCTeue-
HUU KoToporo npueMHoe b3V cranoBuTcs nepeparomuM (Hampumep, MOAKIIOYACTCS
KaHaJ MPSMOro J0CTyna U MH(popMalus MUIIeTCs Ha IUCK), a sl cOopa uH(popmaiuu
B ONEpPAaTUBHON MaMsTH BBIJEISETCS HOBAasl 00J1aCTh, KOTOpPasi CTAHOBUTCS MPUEMHBIM
B3V.
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[Ipu uccnenoBaHUM TakOW CHUCTEMbl HA MOJEIM MOTYT CTaBUTHCS pa3-JIMUHBIC
BOIIPOCHI: KAKOB JOJKEH OBITh YpOBEHb 3anofHeHus: b3V, nmpu KoTopoM B cuUcTeMe re-
HEpPUPYETCs 3aMpPOC Ha MEPEKITIOUCHUE KITFOUEH; KaK CBS3aH 3TOT YPOBEHb C UHTEHCHUB-
HOCTBIO MOTOKA 3KCIEPUMEHTAIBHBIX JAHHBIX U BEPOSTHOCTHIO MEPEIOTHEHUS MPUEM-
Horo b3V 3a BpeMst Mex 1y 3alIpOCOM U MEPEKITIOUCHUEM KITFOUEH U T.1I.

—E3Y | o

IKCHEPUMEHT A3Y

IIpepriBanue : [epéxmouenne

Yy

' H
: H
: :

Pucynok 1 - Cxema nByxTaktHoro b3y

PaccmoTpum ynpoiiieHHOe onrcanue Mmojienu Ha sizbike GPSS. JlomyctuMm, o0beM
b3Y — 1024 cnosa. Pa3psanocts cnoBa — 8 enunuil. Toraa namsats b3Y1/b3VY?2:
VAR2 VARIABLE 1024#8
STR1 STORAGE V$VAR2
JonycTtum, 3anpoc Ha npepbIBaHUE BO3HUKAET NpH 3anoiaHeHnu b3V no 1020 cnos, To-
r/1a YPOBEHb 3aIIOTHEHUS:

VAR3 VARIABLE 1020#8

Ene oqHa nepemMeHHass — ONMCAaHUE CPEIHETO BPEMEHHU 3aJIEPKKH MEKY 3alIPOCOM U
nepekioueHueM b3V:

VAR4 VARIABLE 10/4

[TycTh Bpemst Mex 1y mpuxo oM cioB B b3V pacnpeneneHo 3Kkcno-HEHIUAIBHO U PABHO
B cpearem 10 muH., Torna GyHKIMOHUPOBAHUE ITOW CUCTEMBI:

GENERATE (EXPONENTIAL(1,0,10))

GATE SNF STR1,0TKAZ ;ecinu maMsTh 3aIll0JIHEHA — OTKA3

ENTER STR1,8

TEST E S$STR1,V$VAR3,ENDM

ADVANCE (EXPONENTIAL(1,0,V$VAR4)) ;nepexmouenne b3y

LEAVE STR1,S$STR1

TERMINATE 1

OTKAZ SAVEVALUE 1+,1 cuetuuk cJIOB, MOTEPSHHBIX M3-3a

nepenonHenus b3V

ENDM TERMINATE

3neck Tpan3akT monagaer B 6ok ADVANCE Toneko Tornma, korna b3V 3amon-
HeHa 710 Heooxoaumoro ypoBHs. biok LEAVE nomnocTeio ounmmaet namsats STR1, uro
PaBHOCHJIBHO MEPEKII0YEHUI0 Ha HOBoE b3Y.
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