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BBenenue

OO6sacTh pacrpeleNeHHbIX BBIYUCIUTEIBHBIX CHUCTEM B HACTOSIIEE BPEMS XapaKTepH3yeTCs
OBICTPHIMM TEMIIAMH HM3MEHEHUS WIEOJOTH M TOAXOJO0B. 3a KOPOTKYI0 HCTOPHIO CYIICCTBOBAHHS
CHCTEM TAaKOro THIA TMOSBWIOCH MHOXKECTBO Ppa3MYHBIX MapaJurM peau3ald pacrpe/eleHHbIX
BBIYUCJICHUM, HAOpaBIIMX OONBIION BeCc © oOlIee TMpuW3HAHKME, HO TMPAKTHYECKH HCYE3HYBIIHX
BIIOCJIE/ICTBHH TIOJ] 1aBJICHUEM 0o0j1e€ HOBBIX M MOJIHBIX MOJIXOJI0B.

OpnHako KoOrja TEXHOJIOTWS HcuYe3aeT M3 BUIY, OYEHb YAaCTO OHA MOSBISIETCS BHOBH IO/ HOBBIM
nMeHeM. B pesynpTare npoucXOQUT HENpepbIBHOE MepeMellMBaHWEe 0a30BBIX KOHIEMIMIA ¢ HOBEHMIIMMHU
noaxonamu K paspaborke. B cepenune 1990-x cymiecTBOBajo J1Ba OCHOBHBIX MOAXOJAA K pa3paboTke
pacrpe/ieNIeHHbIX BBIUHUCIHUTENBHBIX cucTeM. C ofHOM CTOpoHbI, KoHuemms Be® mpexacrammsna coboit
OpUEHTHPOBAaHHOE Ha 4YeJIOBEKa pacrpejesieHHoe uH(opMalmoHHoe mpocTpaHcTBO. C Apyroi CTOPOHBI,
TEXHOJIOTHM pactpeneneHHbix o00bekToB, Takne kak CORBA um DCOM Obim B TIEpBYIO OdYepenb
OpPUEHTHMpPOBAaHbl HA CO3/IaHHE PACTPEJCNICHHBIX CpEeJl, KOTOpbIE SMYJIMPOBAJHM MPOIECC pa3padOTKu U
UCTIOJIHEHMS JIOKAJIbHBIX MPWIOKEHUH, o0ecreunBasi NpeUMYIeCcTBa JOCTyma K ceTeBbIM pecypcam. Ho,
HECMOTpSl Ha MepBOHAyajbHyI0 Haeo BeO® kak mpocTpaHCTBAa, KOTOPOE MO3BOJAJIO MHOTHM JIFOASIM
oOMeHMBaThCsA wHHPOpMaIwe, OOJBIIMHCTBO TOJIB30BATENIEH TMPOCTO TMOTPEOISIIM WHPOPMAIMIO, HEe
nyOJMKyss HAYEro B3aMeH. MeXIy TeM CHCTEMBl PacIpelleNICHHBIX OOBEKTOB POCIM C TOYKU 3PECHHS
NPeIOCTABISIEMBIX BO3MOXKHOCTEH, HO CTAHOBWIMCH Bce Oonee TsDKENIBIMH B IUIaHE pa3paOOTKH U
ucnonb3oBanud. Cpasy mocje Hayasa HOBOTO THICSYENeTHs IPOW3OILEN B3PbIB Pa3BUTHS HOBBIX METOAOB
U TIPOMEKYTOYHOTO MPOTPAMMHOTO OOECTIeYeHUs JUIl PACTPENICIICHHBIX BBIYUCIIUTEIHLHBIX CHCTEM,
BKJIFOUAsi TEXHOJIOTMM OJJHOPaHroBbIX ceTel (peer-to-peer win P2P) u rpun-TexHonoruu.

[Ipumenenne P2P mo3Bommio MHOXKECTBY MOJNB30BaTENCH, KOTOpbIE paHblIe OBLIM MPOCTHIMHU
noTpedurens MU MHPOpMAIWH, TOy4acTBOBATh B TMpeAocTaBieHMd KoHTeHra. C Jpyrodl CTOpOHBI,
NPUMEHEHHE TEXHOJIOTHM TpHJ TIO3BOJIWIO HMHTETPUPOBATh KPYIHbIE KOMIUIEKCHI 0OpaOOTKU M XpaHEHUS
JTAHHBIX, 00eCreurBasi UX JOCTYIHOCTD JJISI PA3JIMUHBIX MPABUTEIbCTBEHHBIX M HAYYHBIX TIOJIH30BaTENICH.
Konnermmsi  rpug-BeluMciieHnid  Oblla  OpUEHTHMpOBAaHa  HAa  TIOCTPOEHHE  HMH(PPACTPYKTYPHI,
o0ecrnevynBaoIIei «BbIYUCICHUS TI0 TPeOOBAHMIO», AHAJIOTHYHO TOMY, KaK MBI ceildac moiaydyaem JOCTYII
K KOMMYHQJIbHBIM yCITyTaM, HAalpuMep, K JJIEKTPUIECTBY.

B PE3YJILTATC BBITIOJIHCHUA IIPAKTHICCKHX I[aHﬂTI/Iﬁ OCBAMBAIOTCA CICAYIOIUC KOMIICTCHINM:

Kon dopmyIHpOBKa

IIK-5 Crioco0OHOC TS pa3pabateiBaTh (PYHKIIMOHAIBHYIO, JIOTHIECKYIO ¥ TEXHIUYECKYFO
OpraHu3alyio aBTOMATU3WUPOBAHHLIX WU aBTOMATUYCCKUX IMMPOU3BOACTB, UX
3JIEMEHTOB, TEXHUYECKOT0, AJITOPUTMUYECKOTO U IIPOIPAMMHOT'0 00ECTICUCHHS Ha
0a3ze COBPEMEHHBIX METOJIOB, CPECTB M TEXHOJIOTHI MPOCKTUPOBAHUS

3HaHWS, YMEHHs, HABBIKU W (WIK) OMBIT JEATETIHHOCTH, XapaKTepU3YIOIIUE dTarbl (OPMHUPOBAHUS
KOMITETEHITUI

[Inanupyemble pe3yabratel 00yUeHHUS 110
JMCLIMIUTMHE (MOJYIII0), XapaKTepPU3YIOLUE ITAIlbI ®opMupyemMble KOMIETEHIINH
(hOopMUPOBaHMSI KOMITCTCHIIUIA

3HaTb: Meronsl pa3pabotku GpyHkuponansHou,  [ITK-5
JIOTHYECKON U TEXHNYEC KON OpraHn3 ALy
aBTOMATH3MPOBAHHBIX M aBTOMATHYECKHX
NPOU3BOJICTB, UX AJIEMEHTOB, TEXHUUECKOIO,
ITOPUTMHUYECKOTO U IPOTPAMMHOTO 00ECTICUEHUS
Ha 6a3e COBPEMEHHBIX METOJIOB, CPEJICTB U
TEXHOJIOTUM MPOEKTUPOBAHHUS




YMeTh: pazpabateBath (QYHKIMOHATBHYIO,
JIOTMYIECKYIO U TEXHUYECKYIO OpTaHH3aIHIO
ABTOMATU3UPOBAHHLIX W aBTOMATU4YCCKUX
MIPOU3BOJCTB, UX JJIEMEHTOB, TEXHUYECKOTO,
AITOPUTMHUIECKOTO U IPOTPAMMHOTO 00ECTICUEHUS
Ha 0a3e COBPEMEHHBIX METOJIOB, CPEICTB U
TEXHOJIOT Uil IMPOCKTHUPOBAHUSA

IIK-5

BaageTh: crnocoOHOCTHIO pa3pabaTbiBaTh
(YHKLIMOHATBHYO, JIOTHYECKYIO U TEXHUUECKYIO
OpTaHM3aIMI0 ABTOMATU3UPOBAHHBIX U
ABTOMATUYECKHX MPOU3BOJCTB, UX IICMEHTOB,
TEXHHYECKOT0, AITOPUTMUYECKOTO U IPOTPAMMHOTO
obecrieueHus Ha 6a3e COBPEMEHHBIX METOJIOB,

ITK-5

CPEICTB U TEXHOJIOT U MPOEKTUPOBAHUS




IIpakTHyeckas padbora Nel

«HMccnenoBanue pacrnpe/ieIleHHON CHCTEMBbI € JIMHE HHOW apXUTEKTYpPOi»

Heabr padorbl. I3ydeHe NpuHIMINOB paOOThI pPACIPElIEiCHHbIX BBIYMCIMTENBHBIX CETe Ha
rpuMepe  TIPOCTEHIIIe WMUTAIMOHHOM MOIEN, a TakkKe OIPHKA BPEMEHM OOCIy)KMBAHSI M KOH(VIMKTOB B
ATHX CETAX.

B mcrosmee BpeMsi IHpokoe TNPUMEHCHHE TIVYIWIM JIOKallbHBlE BbauciuTenbHbie cetu (JIBC),
KOTOpble  CTpOATCA Ha I[I9BM, coOeAMHEHHBIX JIMHAEW CBI3M M all@parypod, TONICPKHBAIOLICH
coorBeTCTBYIonmi mHTepdeic. MHpopMarmss B TakuX CeTsSX TEpeJacTcsl B BHIE TAKSTOB CTaHIAPTHOU
nmuebl U (opmata. CTpykTypa MakeTa W METOmbl ero OOpaOOTKY peraMEHTHPYROTCS CTieIMalibHBIMU
nporokoiaMi. - Ecnii  mepenaBaeMoe  COOOIICHE HMMEET OQbIyi0 JUIMHY, TO OHO TIPSCTaBISIETCS Kak
TOCJIS/IOBATENIbHOCTh  TIAKETOB. Takas orepaiysl BbIIOMSIETCS C KCTKVIb30BAHKEM CETEBOrO OOOPYIOBAHME U
€ro MPOrPaMMHOTO  O0ECTIRYCHIEL.

B kauectBe KaHasma dYamie BCETO MPUMEHSIOT — BBICOKOYACTOTHBIM — Tele(OHHBIM Kabelmb ¢
mporyckroi  criocodHocThio 40 1000 KGom, [l mommodeHMs] K HEMY WCTIVB3YIOT CETEBBIC aJlalrepbl
(KOHTpOJIIEPBI, CETEBbIE KapThl), B COCTAB KOTOPBIX MOIYT OBITHh BKIFOYEHBI MOIEMBL

Hawbonee pacrpocTpaHeHHBIMHM CTPYKTYpaMH  CETU SIBTBIFOTCSL:

*MOHOKaHasl Wi nmHa (prc. 1.1), THIMUHBEIM TprMepoM Kotoporo ciyxur Ethermet,

*3pesna (prc. 1.2), Hanpumep Fast Etheret;

*neTis (Komblp) prc. 1.3, KIAcCHUecKMM TpEMEpOM KOTOpOi sIBsieTcst ceTh Token Ring.

B nuHEHHBIX ceTSX WCINB3yeTcsl CilydaiHblii MeTon JOCTyIR (3axBaT KaHaja B JIEOOOM MOMEHT
CSMA/CD). Ilpu 3TOM BOBMOXHO HAJIKCHHEC TAKETOB, TEPEIABACMbIX C Pa3HBIX CTAHIMH, T.€. MCKa)KCHUES
uapopmarm. OHO oOHApykuBaeTcs oOopymoBaneM ceTeBbiX amamrepoB  (CA).  ChydaiiHblii  gOCTyI
peamByeTcss JBYMSI OCHOBHBIMH CIIOCOOaMK C TIPOBEPKOM CTokHOBeHMA M Hecyineil [lepeblii criocod (¢
TPOBEPKO  CTOJIKHOBEHMM) TOJBKO OOHAPY)KMBACT HAJIOKECHHE TpeaBacMOro IAKETa HA TOT, KOTOPBIA
JBIKETCS MO KaHaimy. Ilpm  oOHapykeHmM CTONKHOBEHW Iepeliadya  IpeKpalaercs, M CIeIyroLast
MOTBITKA  TPSNPYHAMACTCS  4Yepe3 CIydaiHblii HMHTEpBAT BpeMEHW OTOT CHoco0 TpUMEHsieTcst B ciiabo
3arpykeHHbIX ceTsX. [Ipy mpoBepke Hecylleld ajanTep MpoCiylMBacT KaHAJl W HAYMHAET Ieperady TOMbKO,

€M B HEHW OICYICTBYeT TMakeT (HET Hecyllled 4acTorbl). Takod crocod0 OOEcreuMBAET  MEHBIIYIO

BEPOSTHOCTh CTOJIKHOBEHMSI TAKETOB M JIUILyFO 3arpy3Ky JIMHUM CBSI3H.

(= .

Puc. 1.1. Tunosas crpykrypa mmeiHoi JIBC



B mcrosmee Bpemsi BCE Oomblliee  pacrpocTpaHSHE TOMydaeT 3BE3000pasHast CTPYKTypa CETH (prc.
1.2). OHa HawTy4ImMM O0Opa3oM OOECTEYMBACT peaM3aliio peknMa 00paboTku 3amad «KiweHr — cepeepy.
B Takoii cetm mmeercs MomHas neHTpanmbHas OBM, BeimonHsiomas (yHKImE (ailioBoro cepeepa U
VIpaRIBSIEOIIAs paboOTOM BCel CeTH. JTa CTPYKTypa HOCHT HAa3BaHHME aKTWBHAs 3Be3na. boree mpocteie cetw
BMECTO IeHTpabHON OBM  mCnonmb3yloT  KOHLEHTpaTopbl

wm  KomMmyraropel. MIX  apxurexrypa
HA3BIBAETCS IIACCHUBHOM 3BE3I0N.

Ca

Puc. 1.2. Tumosas crpykrypa 38e3n000paszHoii JIBC : I — Ienrpamsras 9BM, C1-C5
— JIOKAJIbHBIC CTAHIN

B KOMBIEBBIX CETAX KCTVIB3YETCS  JACTEPMMHMPOBAHHBbIA  (MapKepHbll, ScTadeTHbIN) Meron

noctyra. [Ipu stoM cereBoi aganrep TOMydaeT paspellieHe Ha Tieperady MakeTa B MOMEHT TOCTYITICHUS
crielMaibHOro Mapkepa. OOBIYHO €ro paib Wrpaer MycTod makeT. [locne momydeHsst 3ariHeHHOTO TMaKeTa
ajlanrep aapecara OCBOOOKIAET €To Of MH()OpMAlWM M TOHUT MO KaHAIy.

Puc. 1.3. TuroBast ctpykrypa komsieBoii JIBC

Onucanue npaxmuqeckoiycmaHogKu
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Jlaboparoprass pabora Bemomsiercs Ha [I9BM tuma IBM, paGoraromieit B cpene Windows. B
HEHl  WCTOMB3YeTCss  IporpaMMa  MMUTAlMOHHOTO — MOICIMPOBAHKSL — HAMOOJCE — PACTPOCTPAHCHHOW — CETH,
UMEIOIICH apXUTeKTypy THIla MOHOKaHaja (aHajora Ethernet). Ilporpamma cocraBiema Ha si3bike Delphi
OHa TIO3BASIET BBITIOJHUTH CJICAYOIIVE OIS PALIHH:

1. BapbrpoBaTh KQMMECTBO W THIBI TporpamMM, 00pabaThBaeMbIX Kaxiod crtaHmmei (ot 1
10 20).

2. W3MeHBsTh IS BCEX TPOrpaMM OHOBPEMEHHO FUTH JUISL KAKIOM B OTIEIBHOCTH

*KOMECTBO M JIJIMHY [ePeIaBAeMbIX TRKCTOB, @ TAKXKE

*MaKCcHMaJIbHOE 3HAYEHHE HHTCPBaJla BPEMCHU MCKIY OTIIPABJICHWAMMU JIBYX COCCIHMX IIAKCTOB.

3. BaperpoBath mporyckHyro criocooHocTh JiuHuM CBsizu ot 40 mo 1024 Koaitr.

4, 3amaTh OOMH W3 JBYX METONOB JOCTYIR K JIMHMM: C TIPOBCPKOM CTOJIKHOBCHWM WIH C
IPOBEPKOM  HECYILCH.

5. VYcTaHOBHTE ONVH W3 JIBYX POKAMOB MOICIMPOBAHKS: HETPEPHIBHO WM TI0 TakTaM. [lo

YMQIMAHUIO MOJIEJMPOBAHWE OCYILECTRIBIETCS B HEIPEPhIBHOM PEXIME.

Monemmpyemasi  cetb  MOxeT conepkars g0 10 cTaHIMA, COCHMECHHBIX MEXKIY COOOH KaHAJIOM
cBs3W. Palora KaKIOM CTaHIMM TPSICTARISIETCS] 3aKpacKod €€ Ha CXeME COOTBETCTBYIOHIM  IIBETOM.
CraHmpisi MOKET HAXONUTBCS B COCTOSIHM OOCITY)KMBAHSI TpOIpaMMbl WM Tepenaun nakera. [lakersr
TepelaloTcsl B KaHall B CJIydaliHble MOMEHTHI BpEMEHY, KOTOpbIe OIPENESEIOTCS €  TIOMOIIBIO TeHepaTopa
ClydailHbIX drcell. MakcuMallbHOE 3HAUYE€HUWE HWHTEpBajia BPEMEHA MEXKIY OTTPARICHSIMU JIBYX COCEIHHX
TAKETOB, KAaK OTMEUaJoCh BBIIIE, SREIETCS XapaKTEePUCTHKOM COOTBETCTBYIOIIEH mporpaMMbl. [lepemaua
MIAKETa B MONEIM NPS/ICTARIETCSl 3AKpACKOW KaHajla IBETOM €€ CTaHLWH.

Kak ormedanoch BbIllie, Ba)KHOM OCOOCHHOCTBIO M HEJOCTATKOM CIIy9JalHOTO MeETona JIOCTYIR K
KaHaly SIBBIIOTCS HAJOKCHHMS (CTONKHOBCHISI) TAKETOB. B Momenu mpemaycMOTpeHo OOHApY)KSHWe —3TOH
CUTyally, TPCKpaIllCHHE Teperauyd ¢ BO3OOHORTCHE €€ uepe3 CIydalHbId TPOMEXKYTOK BpEMCHH.
KommectBo CTOIKHOBEHHMM TIONCUMTBHIBACTCS TMPOTPAMMOM M SIBISIETCSl OITHOM W3 XapaKTEPUCTHUK CETH.

HcnomssieMplii. MOTynb  TPOTpaMMbl - MOZIEJMPOBAHKT MMeeT uMs Lanexe u maxoouress B manke
Lab 9. 3amyck mporpaMMbl OCYIIECTRISICTCS  TPaJMIMOHHBIM criocooom. Ilocrie 3armycka Ha 3KpaHe
TOABISIETCS.  TEPBOEC  OKHO, TIO3BOJBIIOLIEE 3a]1aTh IMAPAMETPbI MOTEIM M PEXIM MOIEMPOBAHYL

B rneBoil yacTu OKHA HAXOIOWICS TAHENb YIpaBleHwsl MpwiokeHeM. Ha Heil pasMelleH0 HeCKOIbKO
KHOTOK, Ka)k7as W3 KOTOpbIX CHAOMEHA BCIUIbIBAIOIIEH Tornckaskod KHomka ¢ ¥BOOpakeHWeM  pacKpBITON
KHUTM TEPeBOIUT TPIWIOKEHE B POKAM BBOIA XapaKTepucTWK Wid  Monermmpoamwsi. Ilocie 3amycka
YCTaHOBJICH TIEPBBIA PEKUM.

[locre TOro Kkak BBOJA BCEX IMPAMETPOB 3AKOHYEH HY)KHO TEpEKIOYMTBECS HA  PeXM
MOIE/VPOBAHMSL.  3alyCK MOIEMM  OCYILIECTRIBICTCSl Ha)KaTHEM Ha KHOIKY C  FBOOpaKECHWEM  3eJieHOM
namrodku. [Ipu srom Oyner ToOmIepPKUBATHCS HETPEPBIBHBIA PSKKM, a KHOMKA yTOmieHa. B Jro0oi MomeHT
MOXHO OCTaHOBUTh MOICIMPOBAHIE TIOBTOPHBIM Ha)KaTHUEM HA Ty K€ KHONKY, a 3aTeM — CHOBa
TIPOTODKUTE.  VIMeeTcsl BOSMOYKHOCTD WICCIIEZIOBATh pa0OTy CETH B KAKIOM TAKTE, ONPSNEIIEMOM €€ HOBBIM
COCTOSHMEM (HAYajioM WM OKOHYaHEM Tepe/ladd O4YepeHOrO MakeTa). BEIMoiHeHHe TakTa HAYMHACTCS

TOCJIE HAa)KaTHsl MBIIIBIO KHOIKU C VBOOPKEHMEM KpAcHOM JIaMIIOYKH.
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Bo Bpemss MomerwpoBaHM TIOSBISIETCS OKHO TPWIOKSH®, B BEpXHEW YaCTHU KOTOPOrO IB30OpaKeHA
CTpyKTypa CETU (CTaHLMM W JIMHUSI CBS3HM), @ B HWDKHEH Mpe/ICTaBlieHA Tpacca 3arpy3kd KaHana M CTaHLWM.
Kaxnoif cTaHIiy, Kak OTMEYaloCh BBIIE, COOTBETCTBYET CBOM IBET. B HIDKHE# 4acTH SKpaHa BBIBOAUICS
CTOMBKO Tpacc (BPEMEHHBIX JHArpaMM), CKOMBKO pabOumX CTaHIMA CUMTajioch AKTUBHBIMU B
MonempyeMoid ceTH. [Ipy BOSHMKHOBEHMM KOH(JIMKTA 4epe3 BCE€ JHarpaMMbl TPOBOIWICS BEpPTHKAJIbHAS
nvHEsSL Oerioro 1BeTa.

B cpemmelt wactu skpana B mpoiecce MorervpopaHsi B monax «dIpomrio Bpemenwy, «KomecTBo
KOHPWKTOB», «CpefHee BpeMsi  BBITIOJIHEHMS»  BBIBOIITCS.  OCHOBHbIC — XapakrepucTwkd —ceti.  [locre
KOKIOTO 3alycka MOIEMM IporpaMMa 3alOMUHAET 3HAYEHHE CpPEHETO BpEMEHd BBINONHEHMS 3a7ad U
cTporr TpaMK 3TOT0 BPEMEHW, KOTOpBI pacriofiaraeTcsi B paMKe, HAXOMAIICICS B TpABOH TOJIOBUHE
cpenreil yacTu 3KkpaHa. [[ng ero monmydeHss HyKHO 3allyCTUTh T[pOrpaMMy, 10 MEHbIIEH Mepe, TBaKIbl.

Ilopsaook eévinonnenusa npaxmuuecKkoupaoomol

[lonroroBka K pabore

1. 3mKoMCcTBO CO BceMHM pasienaMy PyKOBOICTBA.

2. Tlomydewe y IperomaBaTelsi 3afaHMd HA FCCICOBAHAE CETH C DAMYHBIME  IBPAMETPAMH
YCTPOICTB, TIOTOKA 3a7ad W PSKIMOB MX OOCITy)KMBAHH.

3. HccnenoBanue 3aIaHHON CETH

4. Odopwrenne oryera.

Ilocneooeamenvnocmep 6vinOIHEHUS npaxkm uttecxoﬁpaﬁom bl

B mpaxrreckoiipabore HeoOXOTMMO TPOBECTH  CIICAYIOLIE  VCCIISIOBAHI.

1. Menss koamuecTBO mporpaMM, OGpabaTHIBAEMBIX CETHIO M CTAHIMAME, MPH OJUHAKOBBIX
napaMeTpax caMux IIpOrpaMM OIpElEMIb BpeMEHa MX TIpeObIBaHMS B CETM M CpPelHee BpeMs
BBINOJIHEHUS OIHOM TPOrpaMMBbl, @ TAKXKE KOIMHECTBO CTOIKHOBEHWM I KaXIOrO M3 JIBYX CIOCOOOB
AOCTyIA.

2. 3anaBas pasHbIe NapaMeTPbl TNPOIPAMM, OOpAGATHIBACMBIX CETHIO U CTAHIMAME, HpPH
NMOCTOSSTHHOM 00IIeM KOJIM4YeCTBe MPOrpamMM, OIpee/UTh BpeMeHA MX NpeObIBaHMS B CETU M CpeiHee
BpeMsl BBINOJHEHWS OJHOM TIPOIPAMMBL a TAaKXKE KOIMMECTBO CTOJIKHOBCHMA JUIS KKIOTO M3 JIBYX
CMOCOOOB  JIOCTYTA.

3. Bapewpys mapaveTpbl CTAHIMIA 1M JMHMH CBSI3H TP TOCTOSIHHBIX NAPAMETPAX ITPOTPAMM
U UX KOJIMYeCTBe, ONpelelMIb BpeMEHA HMX IpeObIBaHMS B CETH M CpelHee BpPeMs BBITOJHEHUS OITHOM

MPOTPaMMBI, a TAaKKe KOMMHYECTBO CTOIKHOBEHMH JIJIST KKIOrO M3 JBYX CIOCOOOB JIOCTYIR.
4. Tloctpours TpadWKM 3aBHCHMOCTH BPEMEHH M KOIMECTBA CTQNKHOBEHMII OT M3MEHSIEMBIX

TAPAMETPOB.
Codeporrcanue omuema o0 GbINATHEHHOI padome

OrdeT NQDKEeH CONEpPKaTh CIISMYFOITeE:

1. Ha3zBanue u 1iesb paboThL
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2. Hcxonmple naHHBIE.

3. ['paduku cremyronmpx 3aBUCHMOCTEM TSI KKIOO WX JIBYX CIOCOOOB JIOCTYIA K JIMHUW
CBSI3U:

1)  OOmero W CpeaHero BPEMEHU BBITIOJHEHUS MPOIPaMM  OT KOMMHMECTBA TIPOrpaMM;

2)  KOMMMECTBA CTOJIKHOBEHMI OT YHCJIa IPOrpaMM;

3) O0mEro M CpeHer0 BpeMEHM BBITIONIHEHWS TPOrpaMM OT JUJIMHBI MakeTa M MaKCHMallbHOrO
MHTEpBaJia BPEMEH MEXKITY TIOCIEIOBATEIHHBIMA MOMEHTAMU OTTIPARIICHI JIBYX TRKETOB;

4)  KOMMYECTBA CTOJKHOBEHWH OT JUJIMHBI TMAKeTa W MaKCHMaJbHOIO MHTEpBAA BPEMEHA MEKTY
TIOCTIC/IOBATENIbHBIMM  MOMEHTaMU OTTIPARICHUS JBYX TAKETOB;

5) o0mEero ¥ CpemHero BpeMEHd BBITIOJIHEHWS TMPOrpaMM  OT  3aJIaHHOTO  TperoaBaTesieM
rapamMeTpa OMHOM WM HECKOIbKMX CTAaHLIMA WIM JIMHUM CBS3Y,

6) KomMecTBa CTONKHOBEHMA OT 3aJJaHHOTO TPErioiaBaTesieM ImpaMerpa OTHOW WM HeCKOMBKIX
CTAHIMI WIH JIMHUM CBSI3H.

KoHTposibHbIE BONPOCHI

1. HazoBure OCHOBHBIE THIIBI CTPYKTYP JIOKAIbHBIX BBIMUACIIMTEIILHBIX CETEIL

2. Kakue MeTOIbI JIOCTYIR KCTINB3YIOTCS B CETSIX?

3. Kak oomapyxuBacTCcsi HAIOKCHIE TRAKETOB IPH Tepelave M YTO JIENIACTCS B 3TOM CUTyalH?

4. Kax pmsier komdecTBO 3aqa4, 00paOaThlBAGMBIX ONHOM CTAaHIWEH, HA XapaKTePUCTUKH
cetu?

5. Kaxk pmsier ollee KmMuecTBO 3afad, 00padaThIBAEMBIX CETHIO, HA €€ XapaKTepHCTHUKU?

6. Kaxk riwsier Ha XapaKTepUCTHKK CETH MPOIYCKHAsI CTOCOOHOCTh  Kanaya?

1. Kak RmsOT XapakTepuCTHKM 33734, 00padaThIBAGMBIX OMHOW CTAaHIEH, Ha XapaKTEePHUCTHKA
CETH B IEJIOM?

8. Kakoe mmsiHe Ha pabOTy CETH OKa3bIBAIOT OOIHE XapaKTePUCTHKW 3371ad, 00padaThIBACMBIX
CTaHIMSIMH?

Q. Kak rmer Ha XapaKTeprCTUKH CETH JJIMHA NAKETa COOOILICHIs?

10 Kak Rmwser Ha XapakTepUCTUKM CeTH MAaKCKMIbHBIA WHIEpPBAI BPEMEHH MEXIY

MNOCJICIOBATC/Ib HBIMU MOMCHIAMU OITIDABJICHW JIBYX TAKETOB?

11 Jlpu kakoM MeToIe JOCTYIA HATIOXKEHI ST TAKETOB HAMOOJIEe BEPOSITHBI?
12. Kakoii 13 mccrieOBAaHHBIX BaMU PSKMMOB PaOOThI CETH MOYKHO CUUTATh JIYUIIIM U TIodeMy?

IIpakTnyeckas padora Ne2
«HccaenoBanue pacnpe/ieie HHOM BbIYUCIUTEJIbHON CHCTEMbI ¢ KAHAJIAMH MeKIIPo1ie CCOPHOTO
00MeHAa TaHHBIMH»

Heas paborpl. I3yueme Ha mpocTeillield MMHTALMOHHOW MOIEIM  OCOOCHHOCTEH  paloThI

OIHOPAHI'OBBIX BBIYUCJIUT CJIbHBbIX ceTent 1pY HAJIMY WK TIOMCX B KaHAJIC.
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B mcrosimee Bpems, Kak OTMeYalioch B PyKOBOICTBE K pabore 1, mmpokoe TNpPUMEHECHHE TOMydWid
nokanbHble BbhluuchuTenabHble cetu (JIBC), woropeie crpositest Ha [19BM, coenpbeHHbIX JIMHUEH CBS3U
U almmepartypod, TONICPKVBAIONIH  COOTBETCTBYrOIM — vHrepdeic. Mubopmamms B Takux — CeTsIX
TepeiaeTcsi B BUIE TAKETOB CTaHmaprHoW [umHBI W ¢opmara. Crpykrypa TakeTa © METOmbl  €ro
00pa0OTKM  peIVIAMEHTUPYIOTCS  CICLMANBbHBIMU  TPOTOKOZAMH.  Takass — orepalsl  BBIIOMHIETCS  C
VCTIONB30BAHAEM  CETEBOrO  OOOpYZIOBAHI M €T0 TPOrpaMMHOTO obecreyeHwl. B kayecTBe KaHama daiie

BCETO TPUMEHSIOT BBICOKOYACTOTHbIN TemnepoHHbI Kabenb ¢ mporyckHoil crnocodHocTeio 40 1000 Koom.

Omroit 13 HamOoree  PacTPOCTPAHEHHBIX CTPYKTYP JIOKAJBbHBIX CeTed SIBMAETCS MOHOKAHANl WIM IIMHA
(pre. 1.1) [1]. B Takux ceTsx WCIONB3YeTCs CIydaiHelii MeTon AocTyra. [Ipu 3ToM BOBMOXKHO HAJIOKEHHE
TAKETOB, TEPEeAABAaCMbIX C Da3HBIX CTaHIMHA, T.e. HCKaxkeHue wuHpopmaimm. CiydaiHeId JOCTYIL, Kak
OTMEUaJioCh B PYKOBOICTBE K TpAaKTHMECKoMpaOore 4, peauByeTrcs JIByMsl OCHOBHBIMH —CIIOCOOAMHL C
TPOBEPKOM  CTOKHOBeHMA W Hecymieih  Ilepeblii M3 HUX caMblii MpocTOd W MpuMemteTcs B clabo
3AIPYKCHHBIX CETSAX, a BTOPOM OOECTIEYMBACT MEHBIIYI0 BEPOATHOCTH CTQIKHOBCHMS THAKETOB U JIyHIIYO
3arpy3Ky JIMHHHM CBSI3U.

[lepemaua wHpOpMAIMM MO KaHAJTy 3aHAMAET ONPENECHHYI0 4YacTh BpeMeHd ee oOpaborku. OnHa
MOXET OBITh TpepBaHA M3-3a TMOSBJICHWSI TOMEX B JMHMM. J[ma ceredd JFOOOrO YpOBHI M ApXHTCKTYpbI
XapaKTepHbl KaK €JMHMYHBbIE, TaK M TpONODKUIesbHble moMexH. I[lpu nx OOHApYKeHMM BBITIONHICTCS
TOBTOpHAST Tepefiauya O4epe/THOro nakera. Eciii momexu JyMrefibHble, TO TAaKUX TOMBITOK MOXET OBbITh
HECKOIBKO. VX KOMMMECTBO OOBMHO OIpAHMMMBACTCS pasyMHbIMU TpefieiaMu  (Hampumep, He Oomee 15
TorbIToK).  [Ipy ocTwkeHMM Takoro Tpenesia 3ajada CHAMAaeTcs (pabora CTaHIMM OJNOKUpyeTcs).

Onucanue nRpaKkmuu4ecK oﬁycma HOG6KU

JlaGoparoprasi pabora Bemmsiercss Ha [IDBM twma IBM, paboraromedn B cpene Windows. B
Hell KCTIONB3YeTCsl TMporpaMMa  WMUTAIMOHHOIO — MOJC/MPOBAHIS, aHAJIOTMYHAS — TOM, KoTopas Oblia B
padore 7. Tlporpamma coctariera Ha si3bike Delphi OHa mnosBasieT BBITIONHWTH TE€ JKE ONMEPAIMH, YTO U B

Tpe/IbIIyIe pabore, a UMEHHO:

1. BapbrpoBath  KOMTMHECTBO W THIBI TPOrpamMM, 00palaThlBacMbIX Kaxiod crasmpei (ot 1
10 20).

2. N3MenaTs 1711 BeeX MpOrpaMM  OIHOBPEMEHHO WIM ISl KOKIOU B OTAECIIBHOCTH:

o KQIMMECTBO U JIJIMHY IEpeaBaéMbIX IHAKETOB, a TAKXKe

° MaKCUMajbHOC 3HAYCHHWE WHTEpBaja BPEMEHA MEKIYy OTTPARICHBIME JIBYX COCEIHUX
TAKETOB.

3. BaperpoBate  TporyckHyro criocooHocTh JimHMM cB3d o 1024 nmo 10240 Ko6aiir, a Taxke

3a/1aBaTh MEHbIINE 3HAU€HUs, HAaUMHas oT 1.

4, 3ajaTh OOVH W3 JByX METONOB JOCTYIR K JIMHMM: C TPOBEPKOM CTOIKHOBEHMM WIM C
TPOBEPKOM  HECYIIICH.

5. VYcraHoBUTh OMMH M3 JIBYX PEXMMOB MOIEIMPOBAHKEL HEMPEphIBHO WM 1o Takram. Ilo

YMOMAaHAKO MOACIIMPOBAHUC  OCYHICCTBILKICTCA B HCIPCPBIBHOM  PCKHMC.
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Kpome TOro, mmeercs IOMOTHUTENbHAS BOSMOXKHOCTH 3a/1aBaTh MapaMeTPbl MOMeEX B KaHAJE:
° MAaKCUMAaJIbHYIO JJMIEIbHOCTh U

° MAaKCHUMaJIbHOE KOIMMECTBO TOIBITOK TOBTOPHOM IEpefayd IakeTa IpH HCKaKEHUH.

B mporpamme mpemycMoTpeHa CTaHAapTHas peakiysi Ha TPONOIDKUTENIbHbIE TMOMEXM: €CM Tocie
3a/1aHHOTO YHCJIa TOIBITOK MAKET TaK U HE Tepeliad, TO COOTBETCTBYIOLS 3ajadya CHIMAeTCsl.

Monemmpyemasi  cetb  MOxeT conepkars g0 10 cTaHIML, COCIMHEHHBIX MEXITy COOOH KaHAJIOM
cBA3M. Tak e, Kak M B Tpedplayliell padore, (PyHKIMOHHMPOBAHWE KaXKIOW CTAHLMU TPEICTARIICTCS
3aKpacKOll €€ Ha cxeMe CooTBeTCTByroupM IBeroM. CraHims paOoraer mHo TOMy K€ aJrOpUTMY.
Ilepenaua makera B MONEIM IPEACTABIKIETCS 3aKpaCKOd KaHala IBETOM €€ CTaHIMU. BosHuKHOBEHE
KOH(JIMKTA OTOOpayKaeTcsi Ha BPSMEHHOM JuarpaMMe paldOThl CTaHIMHA BEPTUKAGHOW JIMHHUCH TypIypHOrO
ngera. [lomMexu TaxkKe IPSACTARBIOTCS HAa BPEMEHHOM HMarpaMMe IpYyMod CEpbIX JIMHWI, KOIMMECTBO
KOTOPbIX COOTBETCTBYET JUIMTEIIBHOCTH TIOMEX.

Hcronmmempii  Momynb  TMporpaMMbl  MOZIETMpOBaHMT MMeeT uMs Lanexe u Haxomurcs B Manke
Lab 10. 3amyck mporpaMMbl OCYIIECTRIBIETCS TpaJMIMOHHBIM criocoooM. [locne 3amycka Ha 9KpaHe
TOABISIETCS.  TEPBOE OKHO, TIO3BOLIOLIEE 3a]1aTh IMAPAMETPbI MOTEIM M PEXIM MOIE/MPOBAHUL

CreBa B OKHe pacriofioOkeHA TIAHENb YIpARICHW TpwiokeHeM. Ha Hell Haxomsircss  HeCKOIBbKO
KHOMOK, KaXkKmash W3 KOTOPbIX CHAOXKCHA  BCIUIBIBAIONIMMH  TONCKa3kaMi.  KHOMKa ¢ vBOOpakeHre
PACKPBITOM KHHTH TEPeBOIMT TPIWIOKCHE B PSKMM  BBOMA XApaKTepuCTHK WM MomempoBansl.  [locre
3alyCKa YCTAHORJICH TMEPBBIIL

Bce mone BBOIa IAPAMCTPOB PasACiiCHO Ha IITh OCHOBHBIX OJIOKOB.

1. «Twbl 3amau» oOecreurBacT 3ajlaHWie 10 JBAJLATH THIOB 3a1a4, KaXKIbIH M3 KOTOPBIX
XapaKTepIBYeTCsl YKCIIOM TAKETOB, MX pa3MepoM, MAaKCHMaJIbHBIM WHTEPBAJIOM BPEMEHH MEXIY IBYMs

COCCIHMMU MAKETaMH U MAKCUMAJIbHBIM YKCJIOM TIOIBITOK TEPpCAaYM IMaKCTa IPU INOMEXax.

2. «[Tomexm» obecreurBaeT 3ajJlaHMe MAaKCHUMAaJIbHOTO WHTEpBajia BpPEMEHU MEXIy MoMeXaMu
U UX MAaKCUMaJbHOM TIpONODKHMTEeTbHOCTH  briok  «JIuHMS  CBS3W» TIO3BOMSIET BBECTH  IPOITYCKHYIO

criocoOnocTh  JHMK. OHa MOXeT mMeriThess B Tpeseniax or 1024 mo 10240 Koaiir B cexyHiy.

3. «XapaKTepUCTVKU CTAHIMI», B KOTOPOM MOXHO 3aJaTh KaK I OTAEJbHOM CTaHIMH, TaK
M s BCEX OMHOBPEMEHHO HX XApaKTepUCTHKA — XApaKTEPUCTHKAMM CTAHIMH  SIBEIOTCS  KQIMHMECTBO,
THIBI 337124 W TOPSYIOK WX OOCHykvBaHmsl. J[1st ¥X BBOMA HEOOXOTMMO BBITIONIHATH TE€ K€ JICHCTBIS, YTO M B
pabore 7/, T.e. BbIOpaTh THIl 3aJauyd W3 COOTBETCTBYIOLICTO OJiOKA, a 3aTE€M Ha)KaTh KHOMKY TEPSCHUIKU
VYKka3aHHasT KHOTKA HAXOMUICS MEXTy Onokami. Ha Hell mBoOpakeHA CTpeNka, HATpABIICHHAS  BIPABO.
3aja4y, KOTOpbIC TPUITMCAHBI K CTAHIMH, MBOOPOKAIOTCS B €€ CIMCKEe B TOM TOPSIKS, B KOTOPOM OHH
OyIyT BIOCTEACTBAM 00padaThIBATECA. IJTOT CIHCOK MOKHO OYFCTUTh WIM YIAIMTh U3 HEro KakKylo-JIHOO
3aIiCh C TOMOIIBIO COOTBETCTBYFOIMX KHOMOK (HAa3BaHWE KHOKA MOKHO YBHIETH BO BCIUIBIBAIOIICH
TIONICKA3Ke).

4, CraHmpy, Kak OTMEUYaIOCh BBINIE, MOIYT padoTath B JIBYX pPOKAMAaX: C  TPOBEPKOM
CTOIKHOBEHHM U C TIPOBEPKOM Hecyllieh. OTu

XapaKTePUCTUKA MOKHO 3aJ1aTh B TIOCJIGHEM OJioke: «JIMCIMITIMHA JOCTYIR CTaHIMH K JIMTHAN

CBs3I.
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Ilocne Toro kak BBOA BCEX IMPAMETPOB 3AKOHUEH, HY)KHO TEpPSKIOUMIBCS B PSKUM  MOIETMPOBAHYEL.
3anyck modenu OCYIECTBIFICTCA TOCIENOBATEIIBHBIM HAMCAMUEM HA KHONKU C U300pajtceHueM KHUU
(HACTpOlKM TIapaMeTpoB), a 3aTeM — 3esneHnoll Jamnouku. I1pu sroM OyIeT TONIEpKVBaTHCS HeTPEPbIBHBINA
pOKMM M KHOKAa 3amajer. B ymoOoifk MOMEHT MOXKHO OCTaHOBUTH MOZENb TOBTOPHBIM Ha)KaTHEM Ha
3eJIEHYI0 KHOIKY, a 3aT€M CHOBA IPONODKATH. [ €HEpalMio  KaKIOMO  CHEAYIOIEIO TAaKTa  MOXHO
BBINOJIHUTH BPYYHYI0 HAa)KaTHEM Ha KHOIKY C VBOOPKEHHEM KpAaCHOM JIAMIOYKHU.

IIpn wmurampm paGoThl CTaHIMA M KaHaja CYUMTAeTCs, YTO MHTEpBajbl MEKIy NaKeTaMH B
3a7ja4yax, a TaKXKe HMHTEPBAJIBI MEXITYy NOMEXAMH M JJIATEIBHOCTh CAMMX MOMEX SIBIBIFOTCS CIIydaiHbIMU
BEJIMYMHAMHY, TMATIA30H M3MEHEHUs] KOTOPBIX ONPCICISCTCS HCXONHBIMK JIaHHBIMU [2].

Bo Bpemst MomermpoBaHW TIOSBISIETCS OKHO TPWIOXKCHW, B BEPXHEH YacTH KOTOPOro IBoOpakeHa
CTpyKTypa CeTH (CTaHIMM M JIMHWS CBSI3U), @ B HIDKHEH IpeJCTaBlIeHbl BPEMEHHbIE AHMArpaMMbl (Tpacchl)
3aIpy3kd KaHaja W cTaHwid. I[Ipy 3TOM KOIMMECTBO TpacCc COOTBETCTBYET YMCIy AKTHBHBIX pPabOuMX
cranimil. Kaxmoll cTaHIyM, KaK OTMEYAJIOCh BBIIIE, COOTBETCTBYET CBOM IIBET.

B cpemmeit wactu okm B mowix «lIpoumo Bpemenw, «OOlge YKCIO HAJOKEHWH TIOMEX Ha
maKeTb, «KOMMECTBO CHATBIX 3a/lau» IPE/CTARICHBl OCHOBHBIC XapakTepucTHKUA 1o OkoHdaHm paOoTe
mporpaMMa  3allOMHMHAeT 3HAayeHWe OOIero BpeMeHd palborbl ceTi [IpM HeCKONMBbKUX TOCTENOBATENBHBIX

3aIycKax TPWIOKCHHS B IEHTPATLHOM YacTH dKpaHa CTPOMTCS Ipadyk M3MEHEHHs 3TOr0 BPSMEHI

Ilopaook evinonnenua npaKkmuieckoupaoomol
[TonroroBka k pabore
1. 3mroMcTBO CO BceMm pasnenamMu pyKOBOICTBA.
Iomyuenve y mperonaBaresis 3a/aHKs Ha WCCIISIOBAHME CETU C TNOMEXaMHU B KaHaJe.

2
3. Uccnenosanme 3aJTaHHOU CETH
4

Odopmnenrie  ordera.

Ilocneoosamenvnocmsy 6bINOIHEHUA NP AKMUYECKOUPAOOM bl

B mpaxrmgeckoiipabore HeOOXOMMMO TIPOBECTH  CICIYIOIIE HCCIICIOBAHIIS.

1. Bapewpys AMMTENBHOCTH MOMEX IPH NMOCTOSIHHBIX NApaMeTpax CTAHNIMii M IporpaMM U
(VIKCHPOBAaHHOM ~KOIIMMECTBE TE€X W JPYIHX, OIPCIC/MTh XAPAKTCPUCTHKA CETH JUIA  KOKIOO M3 JIBYX
CrIOCOOOB  JIOCTYTR.

2. Bapoupys MHTepBaJbI MesKIy IOMeXaMH IPH TOCTOSHHBLIX NapaMeTpax CTAHOMi |
mporpaMM M (JMKCHPOBAHHOM KO/IMMECTBE TE€X M JPYIVX, ONPSICIMTh XAPAKTEPUCTHKA CETH IS KKIOro M3
JIByX CIIOCOOOB JIOCTYTR.

3. 3amaBas pasHoe KOJMYECTBO TPOTPaMM, OOpAGaTHIBACMBIX CETHIO M CTAHIMSAMHE, NPH
O/IMHAKOBBIX MapaMeTpax CcaMux MPorpaMM W BapbHpysd IBpAMETPhl TOMEX OIPCACITh TE JKE

XapaKTePUCTHKH, YTO U B ILIL1 1 2.

4. Onpenermrs Te e XapaKTepHCTHW, YTO M B ILIL1 M 2, QI pa3HBIX IAPAMETPOB IPOIpPAMM
IPU TOCTOSIHHOM  OOILEM MX KOJIMMECTBE U MBMEHSIOILMXCS IApaMeTpax IOMeEX.

5. TlocTpours rpaguKy 3aBUCHMOCTH BpEMEHH, KOAECTBA CTONKHOBEHMI M UHCIA CHATHIX 3a7ad
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OT TRpaMETPOB TOMEX IS Pa3HbIX BAapUAHTOB IAPAMETPOB 33714, BHIOPAHHBIX MPU BBINOJHEHHUH ILIL 2 —

4,

Codeporcanue omuema o 6bINOTHEHHOU padome

Oryer HOMKEH CONEPXATh CIIEYIOIee:

1. Ha3Banue 1 11eb paGoThL
2. VcXomHble  TaHHBIE.
3. I'padmKky 3aBACHMOCTEH I KaIOTO HMX JBYX CTOCOOOB JOCTYIR K JIMHMM CBI3M U

BapHUAHTOB UCCIICAOBAHHBIX XAPAKTCPUCTUK 3aJ1a4:

a) o0IIeT0 ¥ CpeJHer0  BPeMEHU  BBITIOJIHEHUS IporpaMM [P OJMHAKOBBIX
XapaKTepUCTUKaX 3a7a4 M CTAHIMI OT JUMTESBHOCTH TIOMEX;

b) OOIIIETO M CPeIHErO BpEMEHW BBITIONHEHMSI TPOrpaMM  TPH  OIMHAKOBBIX — XapaKTEpPUCTHKAX

3a/1a4 ¥ CTAHIMH OT JJITEeJbHOCTH MHTEPBAJIOB MEXIY TOMEXaMUu,

C) OOIIETO M CPeIHErO BPEMEHH BBITIONHEHMSI TPOrpAMM  TIPH  OIMHAKOBBIX  XAPAKTEPUCTHKAX
3aJlady M CTAaHIMM M HECKOIBKUX BapHaHTax [JIMH IAKETOB M MAaKCUMAJIbHBIX VHHTEPBAJIOB MEKITY
TOCJISIOBATENILHBIMU ~ OTTPARTICHUSIMU TAKETOB OT JUMIETIbHOCTH VMHTEPBAJIOB MEXKITY MOMEXaMu;

d) OOIIIETO M CPeTHErO BpEMEHU BBITIOMHEHMSI TPOrpaMM  TPH  OIMHAKOBBIX  XApPAKTEPHCTHKAX
3aJla4y M CTaHIMH, HECKOMBKUX BapHaHTAaX [JIMH TAKSTOB W VHTEPBAIOB MEXTY TOCISIOBATEIHHRIMU
OTTIpARTICHUSMHU TIAKETOB OT JUMICNIHHOCTH TIOMEX;

6) OOIIETO ¥ CPEAHETO BPEMEHM BBITIONIHCHMS TPOIPaMM  TIPH  OMHAKOBBIX — XApAKTEPHUCTHKAX
3aJlady W CTaHIWMH, HeCKONBKIX BapHaHTaX J[UIMH IAKeTOB W MAaKCHMAaJbHBIX HHICPBAIOB MEXKIY
TOCJIE/IOBATENILHBIMU  OTTIPARIICHUSIMU  TAKETOB  OT JUIMTENIbHOCTH MHIEPBAJIOB MEXITY IOMEXaMUu;

f) KOMECTBA CHATHIX 3a/Ja4 TpPU  ONVHAKOBBIX  XApaKTEPICTMKAX WX W CTAHIMA O
JUMTETIHHOCTH  TIOMEX;

g) KOMMHECTBA  CHATBIX 3aJad [Py ONVHAKOBBIX XapaKTEpUCTUKAX WX W CTAaHIMA OT
JUMIETIHHOCTH  MHTEPBAJIOB MEXKTY MOMEXaMU;

h) KQIMMECTBA CHATHIX 3a7ay TMPU HECKObKMX BapHAaHTaX MX XapaKTepUCTHK M CTaHIMA OT
JUTETIHHOCTH  TIOMEX;

|) KOIMHCCTBA CHATBHIX 3ada4d IPU HCCKOIbKMX BapHAaHTAX HX XAPAKTCPUCTUK U CTaHI_[I/lI\/JI or

JJUMTCIIbHOCTH VHICPBAJIOB MCHKITY IIOMEXaMU.

KoHTposibHbIE BONPOCHI

1. HazoBure oCHOBHBIE THIIBI CTPYKTYP JIOKQJIHHBIX BBIMUCIHICIIHHBIX CETEH M OOJIACTH HX
IPUME HE HUS.

2. Kakuie MeTOIbI IOCTYIR KCTIONB3YIOTCS. B CETsX?

3. Kax oOHapyxvBaeTcsi HAIGKSHVE TRKETOB TP Tepe/iaue W UTO MPSATPHHIMACTCS B 3TOU
CcHTyaru?

4. Kaxwne BUIBI IOMEX BOBHUKAIOT B KaHAJIC cetn?
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5. KakoBa craHmaprHas peakipsi Ha OOHAPY)KCHVE TIOMEXH B KaHAJIE CETH?

6. Kak pmsier JUMreNisHOCTh TIOMEX B KaHUIC Ha XapaKTePUCTUKU CeTH?

1. Kak Bmsier Ha XapakTepuCTHKH CETH JUTHTCIIHOCTh MHTEPBAIOB MEKIY IOMEXaMH B KaHie?

8. Kak rmsier Ha XapaKTepuCTHKH CETH JIONYCTHMOS KOMMYECTBO TIOBTOPHBIX Tepesiad TAKETOB
MpH TIOMEXax B KaHasie?

9. I[pu KakOM METO/IE IOCTYIA K KAaHATly BIFSHHEC TOMEX HAMOQIEE OIIyTHMO?

10 .Kax rmsier Ha XapakTepuCTUKH CETH IPOIYCKHASI CTMIOCOOHOCTh KaHAA TPY HAJIMYI UM TIOMEX
B HeM?

11 KaxBmwser Ha XapaKTepiCTHKH CETHIIPU TOMEXaxX JIJIMHA AKEeTa COOOICHIH?

12 .Kax BmsieT Ha XapakTepUCTUKH CETH NP TOMEXaX MAaKCMMAIbHBIM MHTEPBAJ BPEMEHH

MCIKAY MNOCJICAOBATCIIbHBIMY MOMCHIAMU OTTIDABIICHK IBYX TRKETOB?

IIpakTHye ckas paboTa Ne3
«HMccaenoBannue TONMOJIOIMU Ppaclpe/ie/ie HHOM CHCTeMBbI € 3B€31000pa3HOli apXUTeKTYpOii»

LHeanr padorbl. I3ydewe Ha TpocTeMe WMUTAIMOHHOM MOIENIA OCOOCHHOCTEH — paboThI
BBIUHCIIMTEIILHBIX CETEl CO 3BE3M000pA3HON  apXUTEKTYPOIL.

«3Be3a» — OTO TONONOMSI C SIBHO BBIJEJICHHBIM IERHTPOM, K KOTOPOMY TIONKIFOYAIOTCS BCE
ocra/bhble  abomeHrel  (cMm.  prc.  3.1). OOMen wuH(OpMAIMER IPOMCXOMMT HCKIFOUMTENHHO — depe3
HCHTPAIbHBIA KOMIBIOTEp, HA KOTOPBI, TaKWM 00pa3oM, JIOKUTCS O4deHb Oaubitias Harpyska. [lostomy
HUKaKUMH JIPYyTUMH  OTIepalsMK, KPOME CETEBbIX, OH 3aHUMAThCs HE MOXET.

KOHGIMIKTEI B ceTH ¢ TONOOTHEW <GBe3ll@» B MPUHIMIE HEBO3MOXKHBI, TaK KaK YIPARICHHE €I0
IQVHOCTBIO  LIEHTpasm30BaHo [3].

Ecnu roBopure 00 YCTOMMMBOCTH 3BE3/IBI K OTKA3aM, TO BBIXOA M3 CTpOs TEpuepriHOrO KOMIBIOTEpa
HAKAaK HE OTpaxaeTcss Ha (YHKIMOHMPOBAHMM OCTABICHCS YacTH CeTh B To ke BpemMs OTKa3
reHrpabHoi DBM  nieraer  cerh MOMHOCTBIO  HepaborocriocoOHO. OOpbB JOOOTO KaOemnst WM KOPOTKOS
3aMBIKaHHE B HEM HApymaeT OOMEH TOMBKO C OHMM KOMIBIOTEpPOM, a BCE OCTaIbHbIE MOTYT HOPMAaJIbHO
NPOIQIDKATH  padoTy.

B orimuue or mmHBEL, B 3Be3IC¢ HA KAKION JIMHAM CBI3M HAXOMITCS TOIBKO JIBA aOOHEHTA:
LEHTpaJbHBIA U OMvH M3 mepudepuiiHpix. Yaie BCero il MX COSUHEHWS KCTIVB3YeTCs JBE JIMHUM CBSI3H,
KaXxKas M3 KOTOphIX TeperaeT MHGOpMAIWIO TOMBKO B ONHOM HampaBiIeHWH. HemocTaTtok  TONoNorvu
3BE3/Ia» COCTOMT B OIpaHMEHM KomuecTBa aboHeHToB. OOBIYHO meHTpasibHas DBM MoxkeT 00CTyKvBaTh
He Oanee 8-16 mepudepritHbix abOHSHT OB.

3Be3nma, mMokazaHHas Ha pic. 3.1, HOCUT Ha3BaHWE AKTHMBHOM, WIM WCTHHHOW. CyIIECTBYEeT Takke
TOTVIOTVSL, Ha3bIBaeMasi MACCHUBHOM 3Be3mod (puc. 3.2). B Hactosiee BpeMsi OHA PacrpoCTpaHCHA Topaszio
Oombiie, yem repeas. JloCTaTO4HO CKa3aTh, YTO OHA WCTKVIB3YETCS B CAMOM TIOMYJBIPHOM HA  CETOMESIIIHUNA
neHb apxurekrype cetd Ethemet B reHrpe Takoi ceTH TOMEIRETCS HE KOMIBIOTEp, a KOHICHTPATOp, HITH
xa0 (hub). OH BoCCTaHABIMBACT TPUXOMSIINE CHUIHAJIBI W TEPSCHUIACT HMX B JIPYIVe JIMHAMA CBSI3H. XOTS
cxeMa TpOKIAJKM Kalenell mMomoOHA WCTHMHHOM WIM aKTHUBHOM 3Be3zie, (PaKTHHECKd MMEET MECTO IIMHHAS
TONOJIOTYL, TaK KaK MH(OpMammsi OT KKIOTO KOMIBIOTEpA OTHOBPEMEHHO TepefacTcsi KO BCEM OCTAJbHBIM,
a IEHTpAJIbHOTO a0OHEHTa HE CYIIECTBYeT. EcTecTBeHHO, MaccHBHAs 3Be3/a MOMY4aeTcs JOpOKe OOBIMHON
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IIMHBI, TaK KaK OHA CONCPKUT €Ille M KoHeHTparop. OJHAKO Takas apXWUreKTypa IpeloCTaBIIeT LEJIbIid
PII IONOJHATESIBHBIX — BOSMOXKHOCTEH, CBSI3aHHBIX € TpeMMyILieCTBaMH  3Be3/l1bl.  VIMEHHO mostoMy B

IoCJICAHCC  BpEMA IIAaCCHMBHAsA 3BC31Ja BCC OQIbILE  BBITECHIET HUCTHHHYKO IIMHY, KOTOpast CUMIacTCA

MaJIOTEPCIIEKTUBHOM.

P —
P —
Puc. 3.1. CereBas Toroorust «3Be31a»
Konnentpatop
/ \
L——\ L———\
P —

Puc. 3.2. Tomonmormt «aaccrvBHEAst 3BE30)

CylecTBYeT TakKe MPOMEXKYTOUHbIM THI TONONIOIMA. B HeM BMECTO KOHIEHTpaTopa WCTIONB3YeTCs
repeouatTes’  (SWitch), KOTopelii HEe TOMBKO pPETpAHCIMPYeT TOCTYIRIONE HA HEr0 CHTHAJbI, HO |

VIpaBIsieT OOMEHOM, XOTS CaM B OOMEHE HE yJacCTBYeT.
Borbitioe  TOCTOMHCTBO 3Be3/Ibl (KaK aKTHMBHOM, TaK M TACCHUBHOM) COCTOMT B TOM, YTO BCE TOUKU

TOMIOYEHT €€ CcoOpaHbl B ONHOM MeCTe. OTO TIO3BOKIET JIETKO KOHTPO/MpOBaTh  padoTy  CeTH,
JIOKA30BATh  HEWCTDABHOCTH TIyTEM TPOCTONO OTKMOYECHM OT IEHTpAa TeX WIM MHBIX a0OHeHTOB (UTO
HCBOBMOXKHO, HAalpuMep, B Cllydae [IMHBI), a TaKkKe OrpaHMYMBATh JIOCTYN TIOCTOPOHHMX JIMI[ K
YKU3HEHHO BAKHBIM JIJISI CETH TOYKAM TIOIKTIOYCHHS.

OOmmMM HeOCTaTKOM JJISI BCEX TOMOVOTWA THIA <GBE3/Ia» SIBSICTCS 3HAYUTENHHO OOMBIIMH, 4eM Yy

JPYIUX apXUTEKTyp, pacxon Kabems. DTO CYIIECTBCHHO BIMSET Ha CTOMMOCTH BCEH CETH B LEJIOM.
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KrnaccmueckiM  MPEMEpPOM  COBPEMEHHBIX  CETel, HMMCFOLIMX —3BC3O000PAsHYI0 ApXHTCKTYpY, SIBISICTCS
cetb 100VG AnyLAN (prc. 3.3). Ona ormeaercst or Ethemet criemyronmmu  mokazatessiMu:

® iCruB3yeT  Apyrod  meron  goctyra  Demand  Priority  (mpropureTHBIHN),  KOTOpBI
obecreurBaeT Oorlee  CIPABSUIMBOC — PACTPCNCNICHHE  TPOIYCKHOM — CTMIOCOOHOCTH  CETH IO
CPaBHEHUIO CO CIydalHbIM JOCTYIIOM;

® XaJppl IEPSAAIOTCd HE BCEM CTAHIMIM, 4 TOIHKO CTAaHIMKM Ha3HA4€HUA,

®B CeTM €CTb BBIJACJICHHBIA apOWIp MOCTYIA — KOHIEHTpATop, U OSTO 3aMETHO
OMMAET  pacCMaTpUBacMyl0  TEXHOIOTMEIO  OT  JIpyTMX, B KOTOpbIX  IPUMEHSIETCS
pacrpezieNieHHbI MEKIy CTaHIMSIMH CETH alTOPUTM  JIOCTYIR;

o5 AnyLAN rommepkuBarotcst Kaapel aByx Texooorwmii — Ethernet u Token Ring.

Cerp cocrour 3 [ICHTPAJIbHOIO  KOHLICHTPATOPd, HA3BIBACMOI'O TAKKE KOPHCBbBIM, U COCAMHCHHBIX C

HAM KOHEUHbIX Y3/IOB W JIPYIWX KOHIEHTpaTopoB. KOHIEHTpaTop IMKTMYECKH BBITIONHAET OfpoC TIOPTOB.
Cranmpsi, xenarolasi repeiarh NaKeT, TOChUIAET €My CIelMabHbI HBKOYACTOTHBI CHTHAJ, 3alpalivBas

paspellieHie Ha Tepenady Kaapa M ykaswiBas ero mpuopureT. B cern 100VG AnyLAN wcrnonmb3yrorcst 1Ba

YPOBESI TPHOPUTETOB — HIBKWNA M BBICOKMIA. HU3KHMiT ypoBeHb COOTBETCTBYET OOBIYHBIM JaHHBIM ((hailnoBas

cmyk0a, CoykOa TedyaTd ¢ T.ML), a BBICOKWA TPHOPUTET TPUCBAMBACTCS JAHHBIM, YYBCTBUTEIBHBIM K

BpCMEHHbIM  33/IepKKaM  (Hampumep, MyJdabTuMenua). [IpuopureTsl 3ampocoB HWMEIOT — CTaTHHECKYI0 H

JIVHAMPMECKYIO ~COCTaB/FIIOLIYI0. OTO TO3BOKIET CTAHIMAM C HU3KMM YPOBHEM IIPHOPHTETa, KOTOpbIC

A0IM0 HEC HUMCHOT HOOCTyIl K CCTH, INOIY4YUTb BBICOKUA MPUOPUICT U OBITH 060J'ly>KeHI—K)ﬁ 3da KOHCYHOC BpEM:

[5].

Onpoc nopTos

[1K2-1

Puc. 3.3 Apxurexrypa cetrn100VG AnyLAN

Ecn  KOHIEHTpaTop HIDKHETO YpOBHS CBOOOICH, TO OH paspeliaeT Iepefady MakeTa. B MpoTHBHOM
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Clydae 3ampoc Ha Tepefjauyy CTAaBUTCS B Odepellb, KOTOpas 0OpabaThlBAeTCsi B COOTBETCTBUMM C  TIOPSIKOM
€ro TIOCTYITICHWI W TpruopureToM. KOHIEHTpaTop BEpXHETO YpOBHI (KOpHEBOM) paboraeT amaiormaHo. [lpu
repeiaue 4yepe3 Hero IAKETOB B HIDKHHMIL CETMEHT ONpoC TPHOCTAHABIIMBAETCS 1O  3aBEpIICH padoThI
KOHIEHTpaTtopa HIDKHero ypomi. CTaHIMM, TOMIOYECHHBIE K KOHIRHTPATOpaM pPazHOIO YPOBHS, HE
UMEIOT TPSUMYILECTB MO JIOCTYIly K paslelsieMod cpele, TaK KaK pellieHe O TMPelOCTARICHM JOCTYIR
NPUHUMAETCS TIOCNe TIPOBEJICHKS Orpoca BCEMH KOHUEHTPATOPAMHU  CBOWX TIOPTOB.

Komenrpatop ompenenser, K KakoMy TOpPTY TOOKTEOYEHA CTaHIMA HA3HAYCHHS  CICAYHOIIM
oopasoM. BHauase B MOMEHT (WBHHECKOrO TPUCOSIMHEHMsI CTaHIMU K cetu oH pacriosHaeT ee MAC ampec
U 3alOMUHAET €ro B COOTBETCTBYIOLEH Talsmie. AHalOrM4HO paboraeT MocT/kommyratop. Otimdue
koHeHrparopa  100VG AmyLAN or mocta/koMMyTaTopa B TOM, YTO Y HEro HET BHYTpEHHEro Oydepa auist
xpaHeHust KaapoB. [losromy OH mpuHH-

MaeT OT CTaHIMM TOIHKO ONVH Kajp, OTTpaRisieT Oro Ha TOpT Ha3HAYCHHS W, TOKA 3TOT KaJap He
Oyler TONMHOCTBIO TIPHHAT CTAaHIMEH HA3HAYCHHs, HOBBIC Kalpbl HE NPUHUMAIOTCS. TakuMm o0pasom

coxpamsieTcst (hPeKT paznesieMoil cpelbl M YIydiaercss Oe30MAcHOCTh CETW, T.K. KaJpbl HE MOMNajaroT Ha

Yy)Ke TIOpThl, U UX TPYyJHEE IEepeXBaTHUIb.

Onucanue npaKkmu4ecKouyCmaHoeKu
Jlaboparoprasi pabora Bemvsiercss Ha [I9BM Tunma IBM, pabGoratomeit B cpene Windows. B
Hell WCTOiB3yeTcs TporpaMMa  MMUTAIMOHHOIO — MOJNCIMPOBAHIM, COCTamieHHas Ha si3bike Delphi  Ona

TIO3BOMISIET BBITIONHUTE CIISAYIOLIE OIEPAIH.
1. BapeupoBarh KOIMHECTBO aKTHBHBIX CTaHIWA (0T 2 110 8).
2. 3amaBaTh U KOKIOH CTAHIMH CICOK apecaToB, KOTOPBIM OHA TEPeacT COOOLICHEH.

3. BapeipoBaTh KOWMECTBO M THIBI IPOrpaMM, 00pa0aThBACMBIX KKIOH crammmeii (ot 1

4. V3menaTs 11s BceX IPOrPaMM OTHOBPEMEHHO I JUIS KAXKIOH B OTIEIBHOCTH:
® KQIMNECTBO U JIJIMHY IEpeaBacMbIX IHAKETOB, a TAKXke

® MAKCUMaJIbHOS 3HAYECHHE HHTCPpBAJIa BpEMCHU MCKIY OTTPABIICHIMU [IByX COCCIHHX

5. BapsupoBaTh IPOIYCKHYIO CIOcOOHOCTh jmHmM cem3u or 3000 mo 1024000 Baitr/c.

6. VeramwoBurs OmmH M3 IByX POXMMOB MONEIMPOBAHIS: HEIPEPHIBHO WM 10 Takram. Ilo
YMQIMAHUIO MOJETMPOBAHWE OCYILECTRIBIETCS. B HETPEPhIBHOM  PEXIIME.
B mpakrideckoii pabore wuccrieyeTcsl TpOCTEHIIAs —apxXUTeKTypa THIa
«accHBHAs 3Be3Ma», MpuBeAcHHAs Ha pic. 3.2. Llemrpom certn smwtercss  komrerrparop  (hub),
nMeronmii 10 8 BxomoB. KOHIRHTpaTop IMKIMMECKH BBITIONHACT Orpoc MoproB. CTaHIMM, >KeJaroliie
repesiaTh CBOW IMAKET, MOCHUIAIOT €MY CBOM 3ampockl. Ecim xa® cBoOOIEH, TO OH paspeliacT repenady
MaKeTa, B TPOTMBHOM CJlydae TINy4CHHBIM 3ampoc CTaBUTCS B odepeab M oOpabaTbBaeTcss B
COOTBETCTBMM C TIOPAIKOM TIOCTYITIeH. TakuMm 00pa3oM, KOHIEHTpAaTOp MPHUHAMAET OT CTAHIMU TOIBKO
OIVH KaJp, OTTIpaR/iET €ro B IOPT HAa3HAUEHWsl M, NOKA OH HE OyleT IIHOCTBIO Nepe/iaH, HOBBbIE MaKEThl

HC IIPUHAUMAIOTCA U HC OTChbUIAROTCAL.
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HcronmsieMplii MOTyTs  TPOTpAMMBI - MOZTETMPOBAHST MMEET UMs Star.exe u Haxoourcsi B Marnke
Lab 11. 3amyck mporpaMMBbl OCYIIECTBISICTCS —TpaJHMIMOHHBIM crocodom. [locie 3amycka Ha SKpaHe
IOABIEIETCS.  TEPBOC OKHO, TNOSBOVBAOLIECE 3aJaTh IAPAMETPbI MOICIA U PEXXUM  MOIECIMPOBAHMSL.

B rneBoii yacTu OKHA HAXOOWICSl MAaHENb YIpaBleHwl, CHaO)KeHHAs (DYHKIMOHAJIbHBIMU KHOIKAMHU,
KaK B MOJEIM OJHOPAHIOBOM JIOKAJILHOM CETH.

Bcee mone i1st BBOma TApAMETpOB  pa3elicHo Ha TPM OCHOBHBIX OJIOKA.

1. «Twbl  3a7auy» odecrieumBaeT 3aJaHue 10 JABAJLATU TUIOB 3a]ay, KaxIbli
U3 KOTOPhIX  XapaKTepIBYeTCsl YKCJOM TEAKETOB, WX pasMepoM M MaKCHMaJlbHBIM
VHTEPBAJIOM BpPEMEHUM MEXIy IBYMS coceHMMM mnaketamu. llpu mmwurampm paborel cetu
CUMTaeTCs, 4YTO WHTEpBaJbl MEKIy T[AKeTaMd B 3aJadyax SBEIOTCS  CIydaliHbIMHU

BCIIMYMHAMHU, OHUATIA30H M3MCHCHUA KOTOPBIX OINPCACIHKCTCA WCXOAHBIMU JaHHBIMU.

2. «JIvHMsL CBS3W» TIO3BOMIET BBECTH TIPOMYCKHYIO CIIOCOOHOCTH JIMHHH, KOTOpast
MokeT mMewiThess B mpenenax or 40 mo 1024000 OGaitr B cekynmy. B Bepxeel wacTtwu
TPWIOKCHMST BBOIWTCS. KQIMECTBO AKTHBHBIX CTAHIUM.

3. «XapaKTeprCTHKU CTaHIMW» OOECTRYMBAECT BBOJl KOMUECTBA, TWIOB 3ajad,
TOpSIKA WX OOCNMy)KMBAHWSI W CTAHIWIFQpPEcaToB B BHUIE CIHCKA. 3aJadH, KOTOpbIe
NPUITICAHBl K CTAHIMH, FBOOPAKAIOTCS B TOM TOpA/IKE, B KOTOPOM OHM OYIyT TepeiaBaThCs
anpecataM M3 ciucka. CIMCKM MOXHO OYVCTUTh WIM YIQIMTh U3 HUX KAKyIO-JMOO 3aIlMCh
C TOMOIBIO  COOTBETCTBYIOIMX  KHOMOK  (Ha3BaHME KHOIKM MOXHO YBUIETH  BO
BCIUTHIBAIOIIEH TIONCKA3Ke).

[Tocie TOro Kax BBOJX BCEX IAPAMETPOB 3aKOHYCH, HY)KHO TEPCKIFOUMTECS B PEKUAM  MOIICTIAPOBAHIHL
3amyck MOIEMM OCYIIECTRIBICTCS HAa)KaTHEM HA KHOKY C FBOOPRKSHMEM 3€NIeHOM JTaMToukd. | eHeparwro
KOKIONO CIISAYIOMIET0 TaKTa MOXKHO BBITIOJIHATH BPYdHYI0 Ha)KaTHEM HA KHOIKY C  VBOOpayKCHIEM
KPaCHOM JIaMIIOYKH.

Bo Bpems MomermpoBaHMT TIOSRISIETCS OKHO TPWIONKCHISI, B BEPXHEH YaCTH KOTOPOrO ¥BOOPAKEHBI
camu cranipd, HUD ¥ JvMHWM CBSI3W, & B HWKHEH — TPE/ICTARICHA BPEMEHHAs [uarpaMma repeiadd
MKeroB. Kakmol CTaHIMKM  COOTBETCTBYET CBOM I1BET. DBeprukaibHble IBETHBIE JIMHUM —OTMEYAKOT
TOCTYITICHE B KOHIEHTPATOp 3alpocoB Ha Tepefiady MakeTa B MOMEHT €ro 3amirocTh. B arom  ciydae
COOTBETCTBYIOLIASl CTAHIMSI CTaBUTCS B O4YEpellb, 1 HAUMHAETCS OTCUET BpEMEHU €€ OKuuaHusi. B BepxHem
TPABOM YUy BBIBOIATCSL COOOMICHMSI 00 OMEparsiX, BBITIONHAEMBIX B TPOIECCE MOTEIFPOBAHIISL

B cpenmelt yacTu mpencTarieHbl  OCHOBHBIE XAPAKTEPUCTUKHU B TIOMBIX:

«Ipormio BpemeHwy, «KOmMECTBO 3amepiaHHbX repemawy, «Bpemst oxumanms Hub» u «Cpemree
BpeMsl OKWIaHsD. B KoHIle paOoThl TporpaMma 3amliOMHHACT 3HAUEHWE CPSIHETO BPEMEHA OXKHIIAHWS, U

NPU HECKOTBKUX TIOCTISIOBATENIHHBIX 3allyCKAaX B IEHTPAJbHOM YacTH JKpaHa CTPOUTCS €T0 TpaduK.

Ilopsook évinonnenus npakmuyuecKkoupadomol

ITonroroBka Kk padore
1. 3mxomcTBO CO Beemm pasziesiaMi  PyKOBOJZICTRBA.

2. Tlonyueme y IperojasaTessl 3aJaHUs HA KCCIEJOBAHAE CETH C PAXIMYHBIME  TRPAMETPAME
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YCTPOICTB, TIOTOKA 3a/1ad M PeKUMOB MX OOCIY)KMBAHUA.

3. HccnenoBanve 3a1aHHON CEeTH

4. Oopmrenme oruera.

[NocrenoBaTelbHOCTh  BBITIONHEHUS TPAKTHHECKOMPA0 OTbI
B mpakrideckoiipabore HeOOXOMMMO TPOBECTH  CIEAYHOLE HCCIIeIOBAHMSL.
1. 3anaBas pamoe KoMuYecTBO HporpaMM, oOpa0ATHBAEMBIX CTAHIMAME, TIPH OJWHAKOBBIX

napaMeTpax caMuxX MporpaMM # (UKCHPOBAHHOM KOMMHMECTBE aJIpecaToB KaKIOW CTaHIMU (Harmpumep,
3) ompenemirk oOlee BpeMsi MX MPEOBIBAHUS B CETH, @ TAKXKE CpeIHES BpeMsl OXKHIAHMS M KIMHMECTBO

3a/ICPPKAHHBIX TAKETOB.
2. BbINONHATH KCCIICIOBAHM, KAK NPSUIKCHO B 11, JJISI KOJIMYECTB aJpecaToB, MEHIIOLXCS
B mpezienax or 4 o 7.
3. 3amaBas pasHble NapaMeTPbI NPOIPaMM, OOpadATHBACMBIX CTAHIESIME, [P MOCTOSTHHOM
o0IeM KoJU4YecTBEe TMPOrpaMM ¥ (PMKCHPOBAHHOM KOJIMYECTBE aJpecaroB KKIOW CTaHIMH
(Hampumep, 3), ompenenmrb OOIee BpeMsi WX NPeObIBAHKMSA B CETH, @ TAKXKE CpEIHee BpeMsl OXKHIAHHSA U

KOIMICCTBO 3aJACKAHHbIX IIAKCTOB.

4. BrImomHuTs WCCIICAOBaHE, KaK TIPCAJIOKCHO B H.3, IJI1 KOJHUYECTB ajJpecaToB, MCHAIOIINXCA

B mpezienax or 4 o 7.

5. Bapsipys NpONMYCKHYI0 CIHOCOOHOCTH JIMHMIi CBSI3M IIPM  TOCTOSIHHBIX —NapavMeTpax
MporpaMM ¥ UX KOMECTBE, a Takke (PMKCHPOBAHHOM KOJIMYeCTBE aApecaToB KKIOH CTaHIMUA
(Hampumep, 3), ompeaeTMrh OOIIee BpeMsl WX MPCOBIBAHWS B CETH, @ TAKXKE CPeIHee BpeMsl OXKHIAHUSI U

KOIMICCTBO 3aJCKAHHbIX IIAKCTOB.

6. BrImomsurs WCCIICIOBaHEl, KaK TIPCAJIOKCHO B H.S, IJI1 KOJUYECTB ajJpecaToB, MCHAIOIIUXCA

B mpezienax or 4 o 7.
{. TocTpours rpaduKM 3aBUCKMOCTH BpCMEHM TpEOBIBAHMSA M OAHIAHMSA 3a7ad, a TaKKe

KOIMMCCTBA 3aJCKAHHBIX IIAKECTOB O M3MCHSACMBIX B ILIL 1—6 TIapaMCTPOB.

Cooeporcanue omuema 0 6bINATHEHHOU padome

OtyeT NODKEH CONEpXKaTh CIIEIYIOIee:
1. Haspanue 1 e paGoTbL
2. Vcxommsle JaHHBI.

3. I'padwky 3aBuckMOCTeif BpeMeHM TNpeObIBAHMS M OKWIAHMS 3a7ad, a TAKKe KOIHMECTBA
33[ICPKAHHbIX TAKETOB OT K3MEHSEMbIX IApaMEeTpoB JIJII BapHAHTOB, IEPEUMCIICHHBIX B pasliesie

«TopsioK BBITIONHEHHST paOOTHD).

KOHTpOJ]])H])Ie BOIIPOCHI

1. HasoBure OCHOBHBIE THIII CTPYKTYP JIOKAJHBIX BBMHCIMTENBHBIX CETEH M 00JACTH HX TPHMEHESHHS.
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HazoBrre ocHOBHBIE BUIIBI CTPYKTYP CETEH «GBE3I000pa3HO) apXUTEKTYpHL.
Kaxkue meTop1 ocTya ICHONMB3YIOTCS. B CETSIX?

Kakue 10cTOMHCTBA 1 HEIOCTATKA MMEFOT CETH C APXMICKTYPOil THIIA «3BE3/Ian?

ok wn

Kak peammByercsi repemada TRKETOB B CETH C apXMTEKTypOM THIIA aKTHUBHAS WIA TRACCHBHAS
«3Be3nay?

Kax Bmsier Ha XAPAKTCPUICTUKKU CCTU KOIMMECTBO 3a1a4, 06CJ1}’)K[/]BaeMLIX CTaIrH_[[/I}IMI/I?
Kak pmmer Ha XAPAKTCPUICTUKKN  CCTHU KOVIMMCCTBO TIAKCTOB, IICPCAABACMbBIX CTaHI_[I/IHMI/I?

Kaxk Bmster Ha XAPAKTCPUCTUKN CCTHU KOJIMHCCTBO AIPeCaTOB, C KOTOPbIM U pa60raer KaXxaas CTaHI_H/IH?

© oo~

Kak Bmsier Ha XapakTepUCTUKUA CETH IJTMHA TTAKETa COOOIICHIS?
10.Kak pmwsier Ha XapaKTepUCTHKH CETHTIPOMYCKHAS CTIOCOOHOCTh KAHAJIOB?

11 Hcnom3yercss m B MonemMpyeMoii CeTH IPHOPUTETHOE 00 CIIY;KUBAHKE TTAKETOR?

ITpakTnye ckas padora Ned
«YcraHoBka rpua-cuctem Ha 6a3e Globus Toolkit 5.0.3»

I{esas paboThl: PaccMoTpeTh Kak ycTaHaBIIMBAKOTCS rpua-cucTMa Ha 6ase Globus Toolkit 5.0.3

1 HacTpoiika nepBoii MalliHbI
1.1. Ilepen ycTaHOBKOM
Wrak, Bel permmi yctanoBurh Globus Toolkit 5.0, u He 3HaeTe ¢ yero HayaTh. A HaYaTh CICAYET C
MOJATOTOBKH BCEro He00X0MMOT 0 JIJIs pa3BepThIBaHMs T100Yyca (s Mo3BOMIO ceOe 3/1eCh U Jajee Tak
HasbiBaTh Globus Toolkit 5).

JIs Hayasa HaM HeOOXOMMMBI J[Ba PEasIbHBIX WM (4TO JIJIA Havaja Jake JIydlle) BUPTYabHbIX
KOMTIIbIoTepa. Jist co3Manmst BUPTYasIbHBIX MAIIKH MPEKPACHO TOAOWIET OecIuiaTHas MporpaMMa
VirtualBox. B kauecTBe onepalmonHoi cuCTeMBbI 51 BeIOpaia Debian 6 Squeeze. JlanHoe pyKOBOACTBO
paccMaTprBaeT YCTAHOBKY Ha BHUPTYaJIbHBIX MAIIMHAX, HO aHAJIOTHIHO HACTPAMBAIOTCS M PeasibHbIC
KOMIIBIOTEPBI.

1 Baxno

a [Tpu ycTaHOBKE OIEpAIMOHHONM CHUCTEMbI BbIOEpUTE B KauecTBe domainname 4to-iubo, OTJIMYHOE OT
localdomain, wHaue OynyT mpoOneMsl mpu ycTaHoBKe rio0yca. B maHHOH MHCTpYKIMH
paccmatpuBaercs npuMep ¢ mmeHeM nomeHa «WORKGROUP»

= CoBeT

B Debian ycTaHOBKy NIaKeTOB MOKHO COBEPIIUTD, 3allyCTHB B KOHCOJIM W3-TIOJ] root'a MPHIOKEHUS
aptitude wm synaptic. IIpu HeoOXomuMocTH 100aBbTE peno3uropuii 'deb-Src
http://ftp.ru.debian. org/debian squeeze main’

[TpoBepuM yk€ yCTaHOBJIECHHbIE MAaKEThI

root@lobusNode:~$ openssl version
OpenSSL 0.9.8o0 01 Jun 2010

root@lobusNode:~$ dpkg --list | grep libssl

ii libssl-dev 0.9.80-4squeezel SSL development libraries,
header files and documentation

ii libssl0.9.8 0.9.80-4squeezel SSL shared libraries


http://www.virtualbox.org/wiki/Downloads
http://www.debian.org/CD/http-ftp/%23stable

root@GlobusNode:~$ dpkg --list | grep zlib

ii zliblg 1:1.2.3.4.dfsg-3 compression library - runtime
i1 zliblg-dev 1:1.2.3.4.dfsg-3 compression library -

deve lopment

(anmasormuno kak u ¢ SSL libraries, zlib development moxeT norpeboBaTh yCTaHOBKM)

Baxxno uTo0b! 1151 Zlib 1 Libssl nprcyrcTBoBamu development 6udsmoreku (a He Tonpko shared). Mx,
cKopee Bcero, noTpedyercst joycranoBurb. Openssl monoiinet, HauuHas ¢ Bepcuu 0.9.7.

Taxoke HEOOXOUMO YCTAHOBHUTH gcc M g++. IIpoBepUTh KOPPEKTHOCTH YCTAHOBKH MOXKHO C TTOMOIIBIO
CJIEYIOUIMX KOMaHI!

root@GlobusNode:~$ which gcc
/usr/bin/gcc
root@GlobusNode:~$ which g++
/usr/bin/g++

Tarxoke poBepuM BepcHH (M B cllydae HEOOXOJMMOCTH, YCTaHOBHM) MpWIOKEHUH tar/make/sed:

root@GlobusNode:~$ tar --version

tar (GNU tar) 1.23

Copyright (C) 2010 Free Software Foundation, Inc.

Jnuensusa GPLv3+: GNU GPL Bepcum 3 unm HoBee <http://gnu.org/licenses/gpl.html>
9170 cepobonHOe II0: BEI MOXeTe INPpOIaBaThb M pPacCIpPOCTPaHATbE €I0.

HeT HVKAK/UX TAPAHTW/ mo CTeneHM, paspeliéHHOM SaKOHOM.

root@GlobusNode:~$ sed --version

GNU sed Bepcusa 4.2.1

Copyright (C) 2009 Free Software Foundation, Inc.

This is free software; see the source for copying conditions. There is NO
warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE,
to the extent permitted by law.

root@GlobusNode:~$ make --version

GNU Make 3.81

Copyright (C) 2006 Free Software Foundation, Inc.

This is free software; see the source for copying conditions.

There is NO warranty; not even for MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE.

Takxe KpaliHe xeJjlaTeJIbHO yCTAaHOBUThL TeKCTOBLM pegakTop VIM (pykoBoncTso no vim mnig
HOBMUkOB) 1 Xinetd, c moMompn KOTOPOTO B HajibHEelueM OyoyT 3alyCKaThbCAd CEepPBUCH . TaKxe
norpebyeTrca ycTaHOBMTE SSh mia nepenmaum maHHEX MeXDy MamMHaMM.

MTaK, ene pas, TIOJIHEIM CIIMCOK TOI'O, YTO IOOJIXHO OBITH YCTaHOBJIEHO :
openssl

libssl (dev+shared libs)
zlib (dev+shared 1ibs)
gcc

g++

tar

sed

make

vim

xinetd

ssh

&) CChIIIKH


http://vkontakte.ru/away.php?to=http%3A%2F%2Fgnu.org%2Flicenses%2Fgpl.html
http://help.ubuntu.ru/wiki/vim
http://help.ubuntu.ru/wiki/vim

23

CucTemHble TpeOOBaHMS B TIOJHOM PYKOBOJICTBE TI0 YCTAHOBKE (QHIJI).

1.2. Coopxka Globus Toolkit

Hrak, Bce HEOOX0MMOE yCTAHOBJICHO, TIPUCTYMaeM K cOopke camoro riodyca. /s Hadana HeoOXomumo
co3nath nonb3oBatest globus, mox koropeim Oymet yctanosinen Globus Toolkit. Teneps HyXHO ckavaTh
uHctausiTop (apxuB .tar.bz2, 53 M6) u noMmecTuTh ero Kyaa-uuOyab (HampuMep, B KaTajor
nonk3oBates, T.e. /home/globus/). YcraHoBka makeTa oy root'oM MOXET MOBJICUb 3a COOOM

JnanpHeime mnpoOaembl npu dkcimyatarmn GRAMS. Tlocne co3manus nomp3oBaTessi HEOOXOUMO JaTh
eMy IpaBa Ha 3amuch B marnky /sandbox/

root@GlobusNode: /# mkdir /sandbox/
root@GlobusNode:/# chown globus /sandbox/

Co3manum KaTajor, Kyaa oyaet yctanoieH Globus ToolKit.

globus@GlobusNode:~$ mkdir /sandbox/globus-5/
Pacnakyem apxuB

globus@GlobusNode:~$ tar xjf gt5.0.3-all-source-installer.tar.gz
globus@GlobusNode:~$ cd gt5.0.3-al l-source-installer

Cxondurypupyem ¢aii1 ycTaHOBKH, yKa3aB IMyTb, KyJa OyIeT MPOMHCTAUIMPOBAH T00yC, a IMEHHO
/sandbox/globus-5/

globus@GlobusNode:/gt5.0.3-all-source-installer$ ./configure --
prefix=/sandbox/globus-5/

checking build system type... 1686-pc-linux-gnu

configure: creating ./config.status
config.status: creating Makefile

Tenepp MOXHO NPUCTYIUTH K caMoii cOopKe:

globus@GlobusNode:~/gt5.0.3-al I-source-installer$ make | tee installer.log
cd gpt-3.2autotools2004 && OBJECT_MODE=32 ./build _gpt
build gpt ====> installing GPT into /sandbox/globus-5/

MOXHO WIITH TUTH 4Yaii C IpSHUKaMH, COOpKa 3aiiMeT OKOJIO Jaca (B 3aBICUMOCTH OT BaIlleTO
KOMIIbIOTEpa):

Your build completed successfully. Please run make install.

globus@GlobusNode:~/gt5.0.3-al I-source-installer$ make install
/sandbox/globus/globus-5.0.3//sbin/gpt-postinstall

. .Done
Teneps a1t ynoocTBa qajbHelei padorel 1o6aBuM noakmoucHie komann Globus Toolkit B daiin

letc/bash.bashrc. Takum 0Opa3om Mbl m30aBUM ceOsi OT 00SI3aHHOCTH TIOAKIIFOYATH KOMAaH/IbI TIPU
OTKPBITHA HOBOTO TEPMHHAJIA U KOMAHIbI TII00yca OyIyT MOIKIIOUATHCS aBTOMATHICCKH

root@GlobusNode: /#vim /etc/bash.bashrc


http://www.globus.org/toolkit/docs/5.0/5.0.3/admin/install/%23gtadmin-prereq-required
http://www.globus.org/toolkit/docs/5.0/5.0.3/admin/install/
http://www.globus.org/ftppub/gt5/5.0/5.0.3/installers/src/gt5.0.3-all-source-installer.tar.bz2
http://www.globus.org/ftppub/gt5/5.0/5.0.3/installers/src/gt5.0.3-all-source-installer.tar.bz2
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JlobaBuM B Hayaso Qaiia criegayromnme J1Be CTPOKU:

export GLOBUS_LOCATION=/sandbox/globus-5
source $GLOBUS_LOCATION/etc/globus-user-env.sh

CoxpansieM, ToakKouaeM 3aHoBo daiin /etc/bash.bashrc u nepesamnyckaem Tepmunai.

root@GlobusNode: /#source /etc/bash.bashrc

Tenepp Halla MallMHA TOTOBA JUIA JaJbHEMIIEH HACTPOMKU. HacToATEIbHO peKOMEHNYETCS CAENIaTh
KOIMIO BHPTYaJIbHOW MAIlMHBI B IaHHBIA MOMEHT BPEMEHH, M U3 3TOW KOIMU YKe TIOTOM OyaeT
HACTpOEHa BTOpas (M MOCIEAYIOIHE MAIMHBI).

1.3. Hactpoiika 6e30macHOCTH Ha MEPBOM MaIliHe

Ha nanHOM STane OyaeT HacTpoeHa ayTeHTU(DHKAIWMS W aBTOPHU3AIMs TOJh30BATEICH C MOMOIIIBIO
ceprudukato. [loTpedyroTcs cepTudHKaThl Kak il TIOJIb30BaTe e, TaK U sl CEpBUCOB. ISl CEpBUCOB
OHM OyAyT COBIIAJATh C cepTudurkaTamu xocta. st co3manus cepTUPUKaTOB OyAET MCTIONb30BATHCS
Simple CA, xoropas nocrasnsiercst BMecTe ¢ Globus Toolkit. [TogpoOHast HHCTPYKIMS MOXKET OBIThH
Hainena Tyt SimpleCA Admin.

[Mpesxae yeM NpUCTYIUTh K HACTPOIKE CepTUPHKATOB HEOOXOIMMO MpoBepHTh (aiin /etc/hosts.
root@GlobusNode:/# vim /etc/hosts

127.0.0.1 GlobusNode localhost
127.0.1.1 Gl obusNode .WORKGROUP GlobusNode . localdomain

['maBHoe — ut00bI ocae 127.0.0.1 ctosio GlobusNode 6e3 ykazanuii Ha paOOUyrO rpyIily, WHaYe B
JaJbHEWIIIEM MOKET BO3HUKHYTh KOH(IMKT MMEH. BTopasi cTpoka MeHee BakKHa, HO JIy4YIlle TIPUBECTH €€
K TI0JIO0HOMY BHIY. MOXHO MPUCTYIATh K yCTaHOBKe W HacTpoiike Simple CA.

root@GlobusNode:~# cd /gt5.0.3-all-source-installer/quickstart
root@GlobusNode:gt5.0.3-al I-source-installer/quickstart# perl gt-server-ca.pl -y
Setting up /sandbox/globus-5/

Please enter a password of at least four characters for the CA: <CApassword>
Confirm password: <CApassword>

Creating a new simpleCA, logging to gt-server-ca.log...

Running setup-gsi...

Your CA hash is: d5815223

It is located at /sandbox/globus-5//share/certificates/d5815223.0

B 5TOT MOMEHT BHIIOJIHEHME KOIa IMNPMOCTaHOBMTCHA. HyxHo OyneT BBeCTM ‘y’ M HaxarThb
Enter mia mpomosixeHMA. B 5TOT MOMEHT BO3HMKATH IOOJIXKEH 3alpOoC Ha [NOOTBepPXISHMEe
cozmaumua SimpleCA, HO M3-3a OWMOKM B CKPMUITE BOMNPOC HE BEBOIUTCH .

y
Your host DN is /0=Grid/OU=GlobusTest/0OU=simpleCA-globusnode/CN=host/globusnode

The hostcert is located at /sandbox/globus-5/etc/hostcert.pem

= Ilpumeyanue

MosxeT He cpaboTaTh, ecim /tMP cMOHTHpOBaHa Kak NOEXec. B Takom ciydae nonpoOyiire 3aaaTh
nepemennytro GLOBUS SH_TMP="pwd" u nompo6oBaTh CHOBA.


http://www.globus.org/toolkit/docs/5.0/5.0.3/admin/install/%23gtadmin-simpleca
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IIpoepsiem:

root@lobusNode:~# Is /root/.globus/

simpleCA

root@GlobusNode:~# Is /root/ .globus/simpleCA/

cacert.pem certs crl globus simple _ca d58f5223 setup-0.20.tar.gz grid-ca-ssl.conf
index.txt index.txt.attr index.txt.old newcerts private serial serial.old

Ommcanue, 4TO 3T0 3a (Baibl, MoxkHO HaiTu TyT Security Admin Guide. Simple CA ycTaHoBieHa.

HOCHGIIH[/IM raroM Ha JaHHOM J3Tarlie 6y;[eT KOHI/lpOBaHI/Ie IIOAIIMCAHHBIX U IIOBepeHHbIX cemebmcaTOB B
fetc:

root@lobusNode:~# mkdir /etc/grid-security
root@GlobusNode:~# mv $GLOBUS LOCATION/etc/host*.pem /etc/grid-security/
root@GlobusNode:~# cp -r $GLOBUS_LOCATION/share/certificates/ /etc/grid-security/

1.4. Coznanue MyProxy cepsepa
Ha nansom stane Oynet co3nan u ckorurypupoBan MyProxy cepsep Ha GlobusNode. On

UCTIONB3YETCS NI XpaHCHUS M BBIIAYHU CEPTUPHUKATOB TIOJIh30BATENICH U cepBUCOB. [loHAas MHCTPYKIMS
MOXET OBITh HaWieTa TyT: HacTporika MyProxy.

root@GlobusNode:~# cp $GLOBUS_LOCATION/share/myproxy/myproxy-server.config /etc
root@GlobusNode:~# vim /etc/myproxy-server .config

HeobXommMMO PacKOMMEHTUMPOBATL CTPOKM 18-24. CpaBHMM MOJYYEHHHM Gall C MCXONHBIM.

root@GlobusNode:~# diff /Zetc/myproxy-server.config
$GLOBUS_LOCATION/share/myproxy/myproxy-server.config
18,24c18,24

< accepted_credentials "*"

< authorized retrievers "*"

< default_retrievers e
< authorized_renewers  "*"
< default_renewers "'none™

< authorized key retrievers "*"
< default_key retrievers ""none"

> #accepted_credentials "*"
> #authorized retrievers "*"

> #default_retrievers T
> #authorized renewers "*"
> #default_renewers "'none"'

> #authorized key retrievers "*"

> #default_key retrievers "'none"

root@GlobusNode:~# cat $GLOBUS_LOCAT ION/share/myproxy/etc.services.modifications >>
/etc/services

root@GlobusNode:~# tail /etc/services

binkp 24554/tcp # binkp fidonet protocol
asp 27374/tcp # Address Search Protocol
asp 27374/udp

dircproxy 57000/ tcp # Detachable IRC Proxy
tfido 60177/tcp # fidonet EMSI over telnet
fido 60179/ tcp # fidonet EMSI over TCP

# Local services
myproxy-server 7512/tcp # Myproxy server


http://www.globus.org/toolkit/docs/5.0/5.0.3/security/gsic/admin/%23gsicAdmin
http://www.globus.org/toolkit/docs/5.0/5.0.3/security/myproxy/admin/%23myproxy-configuring
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root@GlobusNode:~# cp $GLOBUS_LOCATION/share/myproxy/etc.xinetd.myproxy
/etc/xinetd.d/myproxy

VicoparyigeM Qanjl C HaCTpPOMKaMM CEPBUCA.

root@GlobusNode:~# vim /etc/xinetd.d/myproxy
service myproxy-server

socket_type = stream

protocol = tcp

wait = no

user = root

server = /sandbox/globus-5/sbin/myproxy-server

env = GLOBUS_ LOCATION=/sandbox/globus-5
LD_LIBRARY_PATH=/sandbox/globus-5/1ib

disable = no
}

lMepeszanyckaeM xinetd u npoBepaeM paBoTOCHOCOBHOCTL CEepBUCA .

root@GlobusNode:~# Zetc/init.d/xinetd reload

Reloading internet superserver configuration: xinetd.

root@GlobusNode:~# netstat -an | grep 7512

tcp 0] 0 0.0.0.0:7512 0.0.0.0:* LISTEN

MyProxy ceppep 3anyiieH u paboraeT. Tenepp HEOOX0IUMO CO37aTh CEPTUPUKAT JIJISI TECTOBOTO
nons3oBatesss. Co3aeM B CUCTEME peasibHOrO MoJIb30BaTels ¢ noHeiM uMerem Quick Start User u
norudoM quser. ITpu co3nanmm ceprudukara OyaeT HeoOXONUMO yKa3aTh JABa napossi. [lepBsrii - aTo
NapoJib, KOTOPBIA OYyAET B ajbHEHIIIEM HCTIONb30BaThCS JJISl aBTOPHU3AIMU TIOJb30BaTEeNs qUSEr
(MMUHUMYM 6 CUMBOJIOB), @ BTOPOI — Napoiib, KOTOPbI ObLI yka3aH npu co3aanmu Simple CA nns
JIOCTYIIA K HEW.

root@lobusNode:~ # myproxy-admin-adduser -c "QuickStart User"™ -1 quser

Enter PEM pass phrase: <mpupymemaem napoJsik, HanpuMmep gpassword>
Verifying - Enter PEM pass phrase: <gpassword>

To sign the request
please enter the password for the CA key: <maposnbp or SimpleCA>

The new signed certificate is at: /root/.globus/simpleCA//newcerts/02.pem

using storage directory /var/myproxy

Credential stored successfully

Certificate subject is:
/0=Grid/0U=GlobusTest/OU=simpleCA-globusnode/CN=QuickStart User

U, nocnennmii miar — cozpaem daiin grid-mapfile mox root xoropslit 6yaeT UCTIOIB30BATHCS IS
aBropmaimy. Kompyem nemvkom ctpoky /O=Crid/OU=... u3 mpeapLayiero BbIBOAA:

root@GlobusNode:Zetc/grid-security# vim /etc/grid-security/grid-mapfile
"'/0=Grid/0U=Gl obusTest/OU=simpleCA-globusnode/CN=QuickStart User' quser

& JaMeYyaHue

Jlnst iose3oBatenst globus ceprudukat co3gaBaTh HE HY)KHO. ITO MPOCTO aKKAYHT ISl YCTAHOBKH
Globus Toolkit. CeprudukaThl Hy»KHBI TOJBKO PeabHBIM TOJIb30BATEISIM.

1.5. Hacrpotika GridFTP



27

Teneps, Korjaa yke HaCTpOeHa ayTeHTU(UKALW, MOXKHO MPUCTYIATh K cepBucaM. CHavasia yCTaHOBHM

GridFTP — cepBuc s mepegavs JaHHBIX 10 mporokomy Qsiftp. TTomsas wrcTpykims GridFTP_Admin
Guide.

Coznmaem aiin /etc/xinetd.d/gridftp u pexakrupyem ero.

root@GlobusNode:Zetc/grid-security# vim /Zetc/xinetd.d/gridftp
service gsiftp

{

instances = 100

socket_type = stream

wait = no

user = root

env += GLOBUS_LOCATION=/sandbox/globus-5
env += LD_LIBRARY_PATH=/sandbox/globus-5/1ib
server = /sandbox/globus-5/sbin/globus-gridftp-server
server_args = -

log_on_success += DURATION

disable = no

}

Iobaengem B KOHel Qaiia /etc/services mudopmaumo o HoBoM cepsuce — gsiftp.

root@lobusNode: Zetc/grid-security# vim /etc/services

vboxd 20012/udp

binkp 24554/tcp # binkp fidonet protocol
asp 27374/tcp # Address Search Protocol
asp 27374/udp

dircproxy 57000/ tcp # Detachable IRC Proxy
tfido 60177/tcp # Tidonet EMSI over telnet
fido 60179/tcp # fidonet EMSI over TCP

# Local services

myproxy-server 7512/tcp # Myproxy server

gsiftp 2811/tcp

[lepesanyckaeM xinetd m npomBepseM paboTOCHOCOOHOCTHL CEpBUCA .

root@GlobusNode:/etc/grid-security# /etc/init.d/xinetd reload

Reloading internet superserver configuration: xinetd.

root@GlobusNode: Zetc/grid-security# netstat -an | grep 2811

tcp 0 0 0.0.0.0:2811 0.0.0.0:* LISTEN

1.6. Hactpoiika GRAMS

[Tpuctymum k yctaHoBke GRAMS — MeHemkepa BBIYUCIUTEIBHBIX PeCypcoB. MOXKHO HAaCTPOHTH
HECKOJbKO pas3ymaHbiX JlokanbHeix MenemxkepoB PecypcoB (LRM) ¢ koropeiMu O6yaet paborats GRAM,
HO B 9TOM PYKOBOJICTBE OyzeT paccMoTpeH b npoctoi "fork™ jobmanager, orBewaronmii 3a 3amyck
3a/1auM Ha JIOKasbHOW MatmHe. Mudpopmarms o apyrux LRM u Gonee nogpoOHble MHCTPYKIMU MOTYT
ObITh Hainensl TyT GRAMS Admin Guide.

Coznaem d¢aiin /etc/xinetd.d/gsigatekeeper u pegakrupyem ero.

root@GlobusNode:Zetc/grid-security# vim /etc/xinetd.d/gsigatekeeper
service gsigatekeeper

socket_type = stream
protocol = tcp
wait = no


http://www.globus.org/toolkit/docs/5.0/5.0.3/data/gridftp/admin/%23gridftpAdmin
http://www.globus.org/toolkit/docs/5.0/5.0.3/data/gridftp/admin/%23gridftpAdmin
http://www.globus.org/toolkit/docs/5.0/5.0.3/execution/gram5/admin/%23gram5Admin
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user = root

env = LD _LIBRARY_PATH=/sandbox/globus-5/1ib

server = /sandbox/globus-5/sbin/globus-gatekeeper

server_args = -conf /sandbox/globus-5/etc/globus-gatekeeper.conf
disable = no

}

Iobaensem B koHel OQaia /etc/services mndopmaurio o HoBoM cepsuce — gsigatekeeper.

root@GlobusNode: Zetc/grid-security# vim /etc/services

vboxd 20012/udp

binkp 24554/tcp # binkp fidonet protocol
asp 27374/tcp # Address Search Protocol
asp 27374/udp

dircproxy 57000/ tcp # Detachable IRC Proxy
tfido 60177/tcp # fidonet EMSI over telnet
fido 60179/tcp # fidonet EMSI over TCP

# Local services

myproxy-server 7512/tcp # Myproxy server

gsiftp 2811/tcp

gsigatekeeper  2119/tcp

[lepesanyckaeM xinetd m npoeBepseM paboTocnoCOBHOCTL CEpBUCA .

root@lobusNode: Zetc/grid-security# /etc/init.d/xinetd reload

Reloading internet superserver configuration: xinetd.

root@GlobusNode: /etc/grid-security# netstat -an | grep 2119

tcp 0 0 0.0.0.0:2119 0.0.0.0:* LISTEN

Gatekeeper Terneps aBTOMaTHIECKH 3amyckaeTcs ¢ Xinetd, u ckoHdHUryprpoBaH, 4TOOBI IPUHAMATE U
nepeHanpaBiTh 3agaqu fork jobmanager’y. IporecTupyeM paboToCTIOCOOHOCTD:

guser@GlobusNode :~$ myproxy-logon -s globusnode

Enter MyProxy pass phrase:

A credential has been received for user quser in /tmp/x509up_ul001.
guser@GlobusNode :~$ globusrun -o -r globusnode "&(executable=/bin/hostname)”
GlobusNode

guser@GlobusNode :~$ globusrun -o -r globusnode -"&(executable=/usr/bin/whoami)”
quser

2. HacTpotika BTOpoii MaIiHbI

2.1. HacTpoiika cuctembl

CrenaeM KOIMIO paHee CKOIMPOBAHHOM Ha mmare 1.2 BUPTYyasbHOW MAIIMHBI C YK€ YCTAHOBIICHHBIM
Globus Toolkit’om, u HaCTpoMM 3Ty MalllMHy Kak KJIHCHTa, C KOTOPOro OyaeM mepeaaBaTh 3a1auu Ha
cepBep.

Ha sToii MammHe Takxke HCOOXOAMMO CO37aTh nosb3oBatess QuickStart User ¢ norusom quser. 3atem, B
HACTpOMKaX CEeTH HeOOXOAMMO TOMEHsATh ceTeBoe uMsi ManmHbl Ha GlobusNode2. CoorercTBeHHO
JOJDKEeH OBITH Tepermcan daiin /etc/hosts.

[ToMuMO 3TUX M3BMEHCHMI Ha O0OMX MalllMHAX CJIeyeT BHeCTH B daiin /etc/hosts IP-aapeca npyroi
MaIIHHBI, YTOOBI OHM MOTJIM HAWTH IpyT apyra. Y3HaTh IP MokHO ¢ momorisio komasas! ifconfig

root@GlobusNode2 :/7# vim /etc/hosts
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127.0.0.1 GlobusNode2 localhost
127.0.1.1 GlobusNode2 . WORKGROUP GlobusNode2 . localdomain

192.168.231.147 Globusnode
[TpoBeprM, 4TO MaIMHBI BUAAT APYT JIpyra:

root@GlobusNode:/# ping globusnode2
root@GlobusNode2:/# ping globusnode

2.3. HacTpoiika 6€30MacHOCTH Ha BTOPOM MallllHE

Hactpoiika 0€30MacHOCTH Ha BTOPOI MAIlIMHE CBOIUTCS K KONMpoBaHMIO co3nanHbix SIMpleCA daiinos.
Heo6xonumo ckormpoBaTh manky $GLOBUS_LOCATION/share/certificates c nepBoil MalmHbl Ha

BTOPYIO:

globus@GlobusNode2:~$ scp -r globusnode:/sandbox/globus-5/share/certificates
/sandbox/globus-5/share

The authenticity of host "globusnode (192.168.231.147)" can"t be established.

RSA key Fingerprint is cc:ca:74:65:34:86:6a:43:18:d7:f5:0b:b1:02:35:34.

Are you sure you want to continue connecting (yes/no)? yes

Warning: Permanently added "globusnode,192.168.231.147" (RSA) to the list of known
hosts.

globus@globusnode®s password:

d58f5223 _signing_policy 100% 1337 1.3KB/s 00:00
globus-host-ssl.conf.d5815223 100% 2709 2.7KB/s 00:00
d58f5223.0 100% 924 0.9KB/s 00:00

grid-security.conf.d58F5223 100% 1324 1.3KB/s 00:00
globus-user-ssl.conf.d5815223 100% 2809 2.7KB/s 00:00

Teneps cozpanum Ha nepBoii mammee (GlobusNode) ceprudukar miist BTopoi MaIyHbL:

root@GlobusNode: /home/globus# myproxy-admin-addservice -c "'globusnode2™ -1 quser
Enter PEM pass phrase:
Verifying - Enter PEM pass phrase:

To sign the request
please enter the password for the CA key:

The new signed certificate is at: /root/.globus/simpleCA//newcerts/03.pem

using storage directory /var/myproxy

Credential stored successfully

Certificate subject is:
/0=CGrid/0U=GlobusTest/0OU=simpleCA-gl obusnode/CN=globusnode2

root@GlobusNode2 :/home/globus# myproxy-retrieve -s globusnode -k "globusnode2" -1
quser

Enter MyProxy pass phrase:

Credentials for quser have been stored iIn

/etc/grid-security/hostcert.pem and

/etc/grid-security/hostkey .pem.

root@GlobusNode2:/home/globus# Is -1 /etc/grid-security/*.pem

-rW--—————- 1 root root 843 Maix 31 14:30 /etc/grid-security/hostcert.pem
—-rW-—————- 1 root root 887 Mai 31 14:30 /etc/grid-security/hostkey.pem
root@GlobusNode2 :/home/globus# myproxy-destroy -s globusnode -k *'globusnode2' -I
quser

MyProxy credential "“globusnode2® for user quser was successfully removed.
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Ternepb y BTOpOil MalMHbBI €CTh BCe HeoOXoauMble ceprudukaTsl. [Tocneanuii mar — co3narts grid-
mapfile u BrmcaTh B HEro TO e, YTO M HA MIEPBOM MAIIMHBL. DTO HEOOXOIUMO ISl KOPPEKTHOM
aBTOpM3alMM MallVH:

root@GlobusNode2:~# vim /etc/grid-security/grid-mapfile
"'/0=Gri1d/0U=Gl obusTest/0OU=simpleCA-globusnode/CN=QuickStart User' quser

2.3. Hactpotika Bropoit mammnbl: GridFTP

VYcranoBka GridFTP mneHTHYHa ycTaHOBKE Ha TEPBOM MallvHEe, OMMCaHHOW BIyHKTe 1.5. Bor KomMaHmBbl,
KOTOpbI€ HEOOXOJUMO BBITIOJIHUTH:

root@GlobusNode2:/# vim /etc/xinetd.d/gridftp
root@GlobusNode2:/7# vim /etc/services
root@GlobusNode2:/# /etc/init.d/xinetd reload
Reloading internet superserver configuration: xinetd.

2.4. Hactpotika BTopoi Mammnsl: GRAMS

HactpamBats GRAMS He Haz0 — OH yXe TOJDKeH padoTaTh KoppekTHO. [IporecTupyem:

guser@GlobusNode2:~$ myproxy-logon -s globusnode

Enter MyProxy pass phrase:

A credential has been received for user quser in /tmp/x509up_ulO01.
quser@GlobusNode2:~$ globus-job-submit globusnode /bin/date
https://globusnode:38129/16145810981669093481/18380602028524064396/
quser@GlobusNode2:~$ globus-job-get-output
https://globusnode:38129/16145810981669093481/18380602028524064396/
Tue May 31 14:33:25 MSD 2011

quser@GlobusNode2:~$ globus-job-run globusnode /usr/bin/whoami
guser

quser@GlobusNode2:~$ globusrun -s -r globusnode "&(executable=/bin/hostname) "
GlobusNode

quser@GlobusNode2:~$ globusrun -s -r globusnode
"&(executable=gsiftp://globusnode2/bin/hostname) *
GlobusNode

quser@GlobusNode2:~$ vim a.rsl
&(executable=gsiftp://globusnode2/bin/hostname)

quser@GlobusNode2:~$ globusrun -f a.rsl -s -r globusnode
GlobusNode

OOpaTure BHUMaHUe, B Y€M Pa3HUIA B JIBYX IOCIEIHUX IpuMepax. B mepBom 3amyckaercs Ha
BBITIONTHEHUE  (haiill, HAXOMSALIMICS Ha CEpBEpe, a BO BTOPOM — (hailll HAXOASIIMICS Ha MallMHE-KIMeHTE.

Cunrakcuc u npumepsl padoTsl ¢ GRAM moxkro Haiit Tyr GRAM Usage scenarios, moo B IOMOIIH TI0
Ka)KJ0¥ KOMaHIe COOTBETCTBEHHO (HampuMep, globusrun -help)

Eme npumepbl koMaHn it qo0aBieHust 3a/1a4 MOKHO ocMoTpeTh TyT: GRAMS User Guide



http://www.globus.org/toolkit/docs/5.0/5.0.3/execution/gram5/user/%23gram5-user-usagescenarios
http://www.globus.org/toolkit/docs/5.0/5.0.3/execution/gram5/user/%23id2468145
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IIpakTn4eckas padbora NeS
«O0/1aYHbIe BLIYMCJICHUA B II00AJTLHONM BLIYMCJINTEJILHOH ceTH»

Heanb padoThl: M3ydeHHWE TEXHOJOTMM NPEJOCTABICHUS HHPOPMAIMOHHBIX YCIYI B BHIE BBICOKO
maciradbupyembix cepucoB (OOmaunbie Bhruuciaenus —Cloud Computing).

OO0sauHble BBIYKCICHMSI OTHOCATCS K TEXHOJIOTHSAM METaKOMIbIOTHHIOBOM cpeibl [1].

Pecypcnl o06a1aka:

ArmnmapaTHas 4acTh B JaTa-lIeHTpax:

® Cepaepsl
® (CucTemMbl XpaHCHUSI JTaHHBIX

® (CereBoe 000pyIOBaHHE
[IporpamMHOe obecrieueHue:

® Hartusupbie OC u rocresbie (3mymmpyembie) OC

® [IporpamMMHBIE CpeICTBa YIpaBJICHHUS CEPBEPAMH M CETEBBIM O0OPYIOBAHHEM
®  KOMIMWIATOPBI, TPAHCISATOPBI, HHTEPIPETATOPBI

® Cpensl KOIMPOBAHWS, OTIAJAKA W pa3MEIICHHs TNPWIOKEHUA B CETH

® [Ipukmanaeie nporpamMmbl o0mero HazHaueHwst (oducuoe 10, CYBJlu np.)
Bo3zMoxxHOCTH 00J1aKOB:

® Bce xpaHuTcsi, OOHOBJISIETCSI M1 KOHTPOJHPYETCS B 00JIaKe

® ABTOMAaTHYECKAs aHTHBUPYCHAs 3alluTa O0JAauHBIX PECYpPCOB

® [IpakTnuecku Oe3pa3MepHOEC XPAHWIMIIE MAHHBIX ISl TPWIOKCHUM

® ABTOMAaTHYECKOE niepepacrpeeeHue BBIYUCIIUTEJILHBIX pecypcoB
® BzanmHas COBMECTHMOCTbH PA3JIMYHBIX ONEPAIMOHHBIX CHCTEM

® KoOJUIEKTHUBHBIA JOCTYN MOJb30BATENEH K JOKYMEHTAM W JPYrMM JaHHBIM

® [loBblllIcHHAA HAZIEKHOCTHh XPAHECHUS MaHHBIX U MPOTrPaMM

® Bupryammaiys ammapaTHBIX U MPOrPAMMHBIX CPEICTB

® JloCTYymHOCTh pecypcoB oOjlaka C JIFOOOr0 yCTPOKMCTBa, MOAKIIOUEHHOro K Internet.

Buael 001aK0B.
1. Yacthoe o6mako (Private cloud).

O6nako oOciyxuBaeT oOAHy opraHmaimoo. Ero wuHppacTpyKTypa MOMXKET YOPaBISAThCS CamMou
OpraHm3aIyeil Wik TpEThel CTOPOHOM W MOXKET CYIIECTBOBATH KaK HAa CTOPOHE TOTPEOUTENs, TaK Uy
BHEIIIHETO IpoBaiiepa.

2. Ty6mmnoe o6naxo (Public cloud).
O6mako JOCTYNHO Ui BCEeX WIM JJsi OONBIIONW TPYMIbl MOTpeOuTeNel, NMpuHaJJIekKAIluX K OIHOU
o0jacTu  AEATENHHOCTH. Takoe 0011aK0 TIPUHA I KT OpraHM3alyH, peanmsyromen
COOTBETCTBYIOLME OOJauHbIE YCIYTH U MPEJOCTABIAIONIEH 00JauHbIe CEPBUCHI.

3. T'u6punnoe obmako (Hybrid cloud).

O06aako ABJACTCA KOMHOSPIIH/Ieﬁ YaCTHbIX H O6H_II/1X O6J'IaKOB, OCTAarOIUXCA  YHHKAJIbHbIMHU
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CYIIHOCTSIMH, HO OOBEIMHCHHPIMM BMECTE BO3MOXXHOCTBHIO TMOPTHPOBAHMS IAHHBIX U TPWIOKEHHI
MEXIy COOOM.
Buabl 00/1a4HBIX Ce PBHCOB.

1. Wndpacrpykrypa xak cepsuc — Infrastructure asa Service
(1aas).
[TpenocraBnenre ammapaThbix cpeactB, OC u cuctemHoro IIO Ha Bpems ux (akTuyeckoro
UCTIONIF30BaHMSI, 32 KOTOpPOE MpPOM3BOAMTCS oOIUiaTa. laaS ocHoBaHa Ha TEXHOJNOTHM BUPTYyaIM3alld
cepsepoB u [10. a Takke aBTOMATHYCCKOM MaciuraOupoBaHud M aprobasnaHcupoBke (Amazon Web
Service wu ap.).

2. Tnardopma kax cepeuc — Platform as a Service (PaaS).

[IpenocraBnenue 11si pa3paOOTUYMKOB TPWIOKEHUM MPOrpaMMHON IAaTHOPMBI, CPEICTB CO3JAaHM,
OTJIaJIKH, TECTHUpoBaHMs W myOiuKkaimm Web-npuiokennii B Internet (Google App Engine, Widows
Azure). Hcnonb3yst Takyio mwiaT(opMmy, MPOrpaMMHUCTBI MOTPEOUTENST caMH pa3padaThiBalOT B ITOM
cpezie COOCTBEHHbIE MPOrpaMMBbl M pa3MeEIlaloT UX B oOiake. Takoil cepBUC HyXeH I8 pa3pabOTKH U
pa3BepThIBaHKI COOCTBEHHOrO 00JauHOro mporpamMmmuoro obecneuenms. Cepsuc Google App Engine
(GAE) mno3BossieT B €ro cpejie co3aaBaTh M pa3MeliaTh B HEM COOCTBEHHBIC TPWIOKCHHS TOJIb30BATEIIS
Ha s3bIkax Java, Python u Go.

3. TIporpammHoe obecriedeHne Kak cepsuc — Software as a Service (SaaS).
[IpemocTaBieHre KOHEYHOMY MOJB30BATENII0 TOTOBBIX MPUKJIAIHBIX MPOrpaMM C OIUIATOH TO (PakKTy
ux wucnonms3oBanmst (Google Apps, Microsoft Office 365 wu ap.).

[Torpeburento MpeaoCTaBISIOTCS MPOrPAMMHBIE CPEICTBA MPWIOKEHUSI NPOBalifiepa, BBIMONHACMBIC Ha
o0iauHoil uH(pacTpykrype. [IpioxkeHus DOCTYNHbI C pas3fIMUHBIX KIMEHTCKUX YCTPOMCTB uepes
uHTepdeiic TOHKOro KIMEeHTa, TaKoW Kak Opay3ep (HampuMep, OJICKTpOHHas modta ¢ Web-
uaTepdeiicom). OO0NMauHBIMH pecypcamMu MOTYT TMOJb30BAaTHCS HE TOJNBKO HACTOJNBHBIE KOMIIBIOTEPBI
WIM HOYTOYKH, HO M JIIOOBIE MOOWIBHBIE YCTPOWCTBA, MOAKIIOYAEMbIE K MHTEPHETY. ITO MOTYT OBITh
IUIAHIICTHUKY, TaO0JEeTKH, ai)oHbI, aillaabl U JAPyrHe yCTPOWUCTBA.

[lorpeOurens He yNpaBiIsieT W HE KOHTPONHMPYET caMmy OOJIadHyl0 HWH(PacTpPyKTypy, Ha KOTOpPOH
BBINOJNHACTCS MPWIOKEHUE, Oylb TO CETH, CEpPBEPbI, ONEPALMOHHbIE CHUCTEMBI, CHUCTEMBl XpaHEHUA
WIM JaXXe HeKOTOpble CcrhemuprdHble i1 TpWIOKEHHH BO3MOXKHOCTH. B psame cmydaes,
MOTPEOUTENI0 MOXKET OBITH MpeJOCTaBICHA BO3MOXHOCTH JIOCTYIMAa K HEKOTOPHIM MOJb30BATEIbCKUM
KOH(UI'YpallUOHHBIM ~ HACTPOMKaM.

Haubonpume BO3MOXHOCTH W ymoOcTBa mpenoctaBisier cepBuc Google AppSs, B KOTOpBIA BXOIUT
MHO)KECTBO TPIIOKEHUN, YaCTh W3 KOTOPHIX OecIuiaTHa, HATIPUMED:

- Gmail (mail.google.com) snekrponnas mouTa,

- Jloxymentsl (docs.google.com) HaGop mpwIOKEHML, TAe MOXHO CO3/1aBaTh M paboTaTh C
TEKCTOBBIMY, TaONMYHBIMM U TpapuUuecKUMH JOKyMeHTamHu, co3aaBaTb cBou HTML-dopmsl,
CO3/1aBaTh KAaTaJOXHYI0 CUCTEMY B BHUIE KOJUICKIMHA M pa3MellaTh CO3/1aHHbIC JTOKYMEHTHI,

- Caiirpr (Sites.google.com) roe MOKHO co3/1aBaTh M pa3MelniaTh B 00JIAKE CBOM COOCTBECHHBIC
CalThl, 1OCTynHbIe B MHTEpHET.

IHopsaok BbINOJIHE HUS PA0OTHI

1. [Monyuenne y Google cBoero akkayHra, WaeHTUDHKATOpPA TIPHIOKCHHS U €TO
peructpaimst Ha GAE. Jlns momydenms obmero akkaynra Google Hy)KHO WCIIONB30BaTh
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cBoii aapec email u mpugyMaTh KakoW-HHOYAs TApoib. [lomydeHne Wid HW3MEHEHHE
akkayHra Google MoxHO cnesnaTh Ha caiire
https://www.google.com/accounts/manageaccount [6].

2. Cosnmanre mpocteiiero npwiokernwst “Hello World”.
3. Coznanme kimacca Java-ceppieTa W (hailioB KOHPUTYpalMH TPWIOKECHHS.
4, 3anyck U TeCTHpOBaHHE TPWIOKEHHs BHe oOsiaka Google.

5. cromsosanme Java-cepBepubix crpanm JSP it co3manus kameHrckux \Web-
CTpaHHIL

6. Hcnonb3oBanue XpaHWIHIIA JTaHHBIX ¢ JDO (Java Data
Object)

{ . Ucnomsosarme 00BEKTOB, 3ampOCOB, TPAaH3aKIMH U KIOYel mpu pabore c
XpaHWMIeM JaHHeIX DataStore.

8. Mcrompzosarme Texmomormt AJAX H BEI3OBOB ynanennsix mporeayp (RPC) mus
ooHoByieHnst Web-ctpanmy,

Coaepxanue 0T4eTAa 0 BbINOJIHE HHOI padoTe
OTuer I0JDKEeH colepKaTh CIEaYyIOIIee:
1) orMcaHue JeicTBHil mo pabore ¢ 00JakoM TMPH BHITIONHEHWM 3aJlaHHOW MpernojaBaTesieM
[POrpaMMBbl;
2) OIMCAHUE TMOJyYEHHbIX pE3yJIbTaTOB.

3) Ta0JMIly BPEeMEHHBIX PECypCOB, 3aTpayeHHBIX Ha OOJIAUHBIC BBIYUCIICHUS IO 3aaHHOU
nporpamme.

KouTpoJbHBIE BOIPOCHI
1. Kaxkwue Turbl 061aK0B BB 3HaeTE?

[Tepeuncimre BO3MOXKHOCTH 00JlakOB Tpu oOecerneyeHrr OO0JIAYHBIX BBIYHCIICHHI.
['ie BBIMONHSIOTCSI PWIOKEHHST TIONh30BaTEN e B 4aCTHOM obJiake?

["ie BBIMONHAIOTCST PWIOKEHHST TIONIh30BaTENeH B MyOIMYHOM obnake?

Kaxk obecrieurBaeTcs HaJI€KHOCTh XPAHEHUSI TaHHBIX?

UYto Takoe obsauHbIi cepBUC?

Kakue pynxkimm BoimonasetT Google App Engine?

MoXHO JM BBINIONHATH B OOJIAKE MPOrpaMMBbI, OpHEHTUPOBaHHbIE Ha pasymunbie OC?

© N ORWN

Kax OCYHICCTBICTCA OTJIaAKa U TCCTHPOBAHHC IIPOI'paMM MOJIL30BaTEJICH?

[EEN
o

Uro Takoe nata-ueHTp?

[HEN
=

[lepeunciaure npenMyILECTBA BBINOIHEHNS MPWIOKEHUH B 00JIaKe [0 CPAaBHEHHIO C
UCIIOJIb30BAaHUEM IIEPCOHAIBHOIO KOMIIBIOTEPA.

IIpakTHyeckas padoTa Neb6
«HUceseroBaHue pacnpe/ieie HHOW CHCTEMBI ¢ MapHIPyTH3aTOPaMu»

Heas paborbl. I3ydewe Ha DpocTeiiiedl MMUTAIMOHHOM MOIEIM  OCOOEHHOCTEH — palboThI


https://www.google.com/accounts/manageaccount
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BBIYHCJIMTEJIbHBIX CETEW C TPOMBBOILHOM  apXUTEKT POl

Mapipyrizatop — 9TO  YHUBEpCAJbHbIA KOMIBIOTED WIM CHELMAIBLHOE YCTPOKCTBO, padoTaromye
B CETM W BHIMONHAIOIMINE CIRlApEecKyr0 (YHKIMIO COCAMHCHI JBYX WM Oanee e€ yacteid
MapiipyTiBaTtopbl  PeTpaHCIFPYIOT TIAKETHl 3 OTHOM YacTH CeTH B JPYryl0 (M3 OIHOIO €€ CerMEHra B
npyrod). OHM TONIEPKMBAIOT CETH C MHOKECTBOM BO3MOKHBIX IyTel TIepefaud HHGOpMaIlmy, Tak
HAa3bIBAEMBbIE SUEHCTBIE CETH. Pa3mep Takux ceTed MpakTHIeCKu HudeM He orpanmueH. [Ipu srom aoist
oOecTieyeHsT  HANEKHOCTH CBS3BM  MCTIONB3YIOTCSl  aJIbTePHATHUBHBIC  TYOJHPYIOLFE ITyTH PacTpOCTPAHSHUS
mHpopmaimy. VIMEHHO MapipyT¥BaTopbl 4Yaimle BCETO NPUMEHSIOTCS IS CBS3H JIOKAJIBHBIX CeTeH ¢
ro0anbHRIMK, B YacTHOCTH, ¢ Intemet, koropas MOXET paccMaTpuBaTthCsl  KaK  TIOJHOCTBHIO
MapipyTH3upyeMas  CeTh
[145]. Tlpu oOObemvHCHMM  MAapIpYTIBATOPOB ~ MEXIy COOOM  oOpasyeTcss TaK — Ha3bIBaeMoe
MapIIPYTIBUPYeMOe  O0JIAKO WM KOMMYHHKaIMOHHass ceTh (puc. 5.1). Momenb Takoil CeTd U neciemyercs
B pabore. Ilpu sromM olleHMBaeTCsl BIMSHHWE W3MEHEHUS MapipyToB (paspblBOB WIM BKJIIOUCHUSI YaCTH

CBHSCﬁ) Ha BpEMs JIOCTABKH TIAKCTOB.

Onucanue npaKkmu4ecK oﬁycma HOG6KU

Jlaboparoprasi pabora Bemomsiercss Ha I[IDBM Tuma IBM, paGoraromeii B cpene Windows. B
Hell VCTOVB3yeTcss TporpaMMa  HMUTAIMOHHOTO  MOIC/MPOBAHIM, COCTamieHHas Ha si3bike Delphl  Ona

TIO3BOIACT BBITIOJIHUTH CIICAYIONE OICpal.

1. BagaBaTh pasmEuHBIE TyTH MapUIPYTIBALFK, T. €. CBS3M MEKIy CTAHIMSIMH M MAapipyTHBaTOpaMIL
KOTOpbIE YCTAHABIIMBAIOTCS BIBYAJIHHO.

2. BapbipoaTh IS KKIOH CTAaHIMH KOIMECTBO TRKETOB M HOMEPA aJPecaros.

3. VcramoBure OmH W3 JByX DSAKEMOB  MONCIMPOBAHIFL HEIPEPBIBHO WIM 1O  Takrtam. Ilo

YMOMAaHAIO  MOACIIMPOBAHKE OCYIICCTBILICTCA B HCTIPCPBIBHOM  PEKMME.
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JoxamrHaag JHoxameHaad
CETh CETh JMorkammHaaa
CETh
JMoganmsaag 1
CETh OKANLHAA
CETh
JHoxkaneHag
CeTh
JoramnHaa
CETh JMokammHag
CEeTh

Puc. 5.1. Mapipyrusupyemoe  00Jako

WcrnomsieMplii  MOmyb  TpOrpaMMbl - MofeymMpoBaHisi  mMeeT uMms  Marshrutexe wu maxomurcss B
narke Lab 13. 3aryck mporpaMMbI OCYIIECTBISIETCS TPaMIMOHHBIM criocoooM. [locre 3arycka Ha SKpaHe
NOABIKIETCS.  OKHO, TO3BOJISIOILEE 3aJaTh IAPAMETPbl MOIEIM U PESKAM MOJIEMPOBAHNIL.

B rneBoM BepxHeM ymly OKHA YcTaHaRmmBaeTcss (uiar cosmamst Beex cpzeil. OH - odecreumBaeT
NOJydeHE TIOJHOCBSI3HOM  PeIieTYaTold  CTPYKTYPBL, Yy KOTOpOH MapIIpyTIBHpyeMoe OOJAKO HMMEET BHJ
IPSIMOYTOJIbHOM  pellieTKH. B ganmbHEHIleM 3Ty CTPYKTYpY MOXHO M3MEHATH, YAABIA CBI3H C TIOMOIIBIO
MbIM. TakuMm 00pazoM, MOXHO TOIy4MTh CaMble Pa3HOOOPA3HbIE CTPYKTYPbl KOMMYHUKALMOHHBIX CETeil

Hampuvep, ecm HeoOXomMMO YJamdTh CBS3b  MEXKIY JBYMsl MaplipyTyBaropaMy, TO CHadaja
KypcoOp TOMELAeTcs MeXIy HUMHM, a 3aTeM OIVHAPHbIM HAa)KaTHEM KHOIKA MBIIIM  YJBIETCs
coevHeHre. JI00aBeHME CBS3U  OCYILECTBIBIETCS  aHAJIOTHMYHO.

[Tocne 3amaHus CTPYKTYpbl CETH BBIIOVHETCS BBOJ MCXONHbIX JaHHBIX s craHimid. [Ipu srom B
NOJIE  «HOMEP CTAHIMW» YCTAHABIMBACTCS HOMEP TOICETH, CBOMCTBA KOTOPOH 3aJal0Tcsi B paMKe
XapaKTEpUCTUKU. 3aTeM BBOISATCS 3HAUEHMS B J[BA CIIETYFOLX TIOJIS:

® KammectBo rmakeToB (Mo ymomanuio 1). MakcuMasbHOE 3HAYEHHE HUYEM HE OIPAHICHO.

® Homep amgpecara (o ymamamo 0). MakcuMansHoe 3Hauenue 16. Ecim Homep coBrmaer ¢
HOMEPOM CTaHIMH, TO TMAKET HUKYJ]a HE OTTPARIBICTCSL
3amycKk  MOIEIM  TPOMCXOMMT Tocie  Haxkatwst keorku  «[lyck».  Bcee  pesynbrarhl  BBIBOISTCS B
MHOrocTpouHoe Tivie. OCHOBHBIMU — XapakKTepUCTHKAMH  SIRIBIFOTCSL  O0Iiee  BpeMsi paboThl, a TaKxke
3arpy3ka CeTH, KOTOpble OToOpakarorcss Ha (opme. MapipyriBatopel pasienieHbl Ha 4 4YacTH, Kaxnaas u3
KOTOPbIX MOXET OBITh 3aKpallleHa OJHMM U3 16 IBETOB, COOTBETCTBYHOLIMX
CTaHIMSIM. 3aKpacka TIOKA3bIBACT, TAKETOM KAKOM CTaHIMU 3aHAT Oydep y3ia B JTaHHBIN MOMEHT.

[locne 3aBepiieHMs Tpolecca MONEIMPOBAHMS HA SKpaH BBIBONUICS COOTBETCTBYIOIEE —COOOIICHIE.
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Ilopsaook evinonnenus npaxKmuuecKkoupaoonvl
ITonroroBka Kk padore

1. 3HAKOMCTBO CO BCEMH pasaciiaM  PyKOBOACTBA.

2. Tlonyueme y IperojasaTessl 3aJaHMsi HA WCCICIOBAHME CETH C PAdIMUHBIMU  TRPAMETpAMH

YCTPOICTB Y TIOTOKA 3a/ad.

3. Uccrenosanme 3aJTaHHOU CETH

4, Odopmrerne ordera.

I[ocnenoBaTebHOCTh  BBITIOJIHEHUS TPAKTHHECKOMpad OT bl

B mpaxTideckoiipabore  HeOOXOMMMO TPOBECTH  CIICAYIOIE  WCCIICIOBAHMS.

1. In1 monmocBA3HOI CTPYKTYpBI CeTM M HecKOMbKuX Tap «VICXommas CTaHIMsS — ajpecan
NOy4UTh  XApaKTEPUCTHKK TPU KOIMHMECTBE IepelaBaeMbIX IAKETOB, Menstoemes or 3 1o 10.

2. BBINONHUT KCCIICTIOBAHM, AHATIOTHYHbIE I 1, Ui JMHeifHOl apXmTeKTYpbI (YOpaTh JMIIHMe

CBSI3M TaK, YTOOBI MEXKITY HCCIICIYEMBbIMU TAPAMHU YIOB OBLT OFH TIyTh).

3. BHINONHUTH VCCIIEIOBAHM, AHAJOTMYHBIE M. 1, [ TMeTJeBON apXuTeKTYphl (331aTh CBI3H
TaK, YTOObI MEXKIy WCCICIyeMbIMH TApaMH Y3IOB OBLIO 3aMKHYTOC KQJIBID).

4. BHINONHUTH WCCENOBAHMS, AHAJNOTMYHBIC I. 1, JUIS HECKQGKHX
MPOM3BOJILHBIX ApPXUTEKTYP (T10 3a/IaHHIO TIPETIoNaBaTei ).

5. IMoctpoure  rpadMKM  3aBHCHMOCTH  TINyUECHHBIX — XApAKTGPUCTHK ~ CETH  OT  MCCIIC/IOBAHHBIX

TRPAMETPOB.

Cooeporcanue omuema 0 6bINATHEHHOU padome
Otuer NODKEeH ColepkaTh CIeIyHoLIee:

4. Hazpanwve 1 1ie71b paGoTHL
5. Mcxommsle JaHHBIC.

6. T'paduku 3aBECHMOCTEHl BPEMEHHBIX XApAKTEPUCTHK CETH JIs BAPHAHTOB, TEPCUICIICHHBIX B pasfiere

«TopsiioK BBITIONHEHHST PaOOTHD).

KouTtposbHbie BONPOCHI
HazoBrre OCHOBHBIE THITHI BRIMHUCIMTEIILHBIX CETEH M 00JIACTH MX TIPUMEHEHHS.
YTo Takoe MapipyTBaTop?
YTo Takoe MapIIpyTIBHPYEMOS OOJIAKO?

Kak pmsier Ha XapakTepucTHKH CETH CTPYKTYpa MapLIpyTHBUPYEMOIo oOJaKa?

o0k wn

Kakas m3 wmccneZioBaHHBIX BaMu CTpyKTyp OOecreurBacT MHHHUMAJIbHOE, a KaKasi MaKCUMaIbHOS
BpeMsI JIOCTaBKU TRAKETOB?

~

Kak pmsier Ha XAPAKTCPUCTUKKW  CCTHU KOIMMECTBO TIAKETOB, IKPSIaBACMBbIX CTaHIlI/IﬂMI/I?

0o

Nmerorcs v B MOIEIM OrpaHMMEHUsT HA KOMECTBO TRAKETOB, MPUHUMAEMBIX Y3AMU
KOMMYHUKAITMOHHON ceTu?
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9. B KaKuX ceTAX PUMEHSIOTCS apXUTEKTYpbl, HCCIIEIOBAHHBIE BaMu B pakTHdecKoipadore?

10.Yro mpesicranmsmor coboi MPOHyMEpOBAHHbIE y3Ibl, PACTVIOKEHHbIE TIO TEpubeprn
KOMMYHUKAIIMOHHOM CeTH?

ITpakTn4eckas padbora Ne7

«HcciienoBanue TOMOJOTMM pacnpe/ieie HHOM CHCTEeMbI ¢ MeTJeBOl apXHTeKTYPOl»

ean padoThl. V3ydenne Ha mpocTeiiield MMUTAIMOHHOM MONIEIM OCOOCHHOCTEH pabOThl BBIYHCIIUTEIIHLHBIX
CeTel C IETIEBOM ApXUTEKTYpOML.

[Metns (KkblP) — 9TO TONVIONM, B KOTOPOM KajXKIbI KOMIBIOTED COCIMHCH JIMHUSMH CBS3H TOJBKO C
JBYMsl NPYTMMIL OT OJHOTO OH TVydaeT HHpOpMAImIo, a ApyroMy Tepenaér. Ha kaxmoil THHWM CBS3U
paboraeT OmMH TEpSJATYMK W OOMH TPHEMHUK. [IpM  3TOM  KaXIblid  KOMIBIOTED —PETPAHCIHPYET
(BocCTaHaBIMBAEeT) IPUXOMIIMIA K HEMY CHIHaJ1, TO €CThb BBICTYIRET B pamM permrepa. YETko
BBIICTICHHOTO [RHIPA B JaHHOM Cllydae HeT, BCE KOMIBIOTEPhI MOIYT OBITH OMMHAKOBHIMU. OJIHAKO JIOBOIHHO
4acTO B KOIbIE BBIJICISICTCS CICIMAJIbHBIA A0OHEHT, KOTOPBIA YIPARSIET OOMEHOM WM  KOHTPOIMPYET
ero [5].

Crporo TOBOpS, KOMIBIOTEPhI B CETH HE SIBISIFOTCS TIVIHOCTBIO PABHONPABHBIMHU (B OTJIMMKE, HATPHMED,
or mmHHOW Tonoviorv). OJHM M3 HUX TOAY4alOT HHQOpPMAIMIO OT WCTOYHMKA paHbllle, a JIpyrve
royke. MIMEHHO Ha 3TOH OCOOCHHOCTH TOMNOJOIMM M CTPOSTCS METOIBI YIPABJICHHMS OOMEHOM IO CETH THIIA
«KQIBLO». TIPAaBO HA CIEAYIOHIYI0 Tepefady TepeXOmuT TOCNNIOBATENIbHO K COCEAHEMY IO KpYry CeTd
KOMIIBIOTEDY.

[NonwmoueHre HOBBIX A0OHEHTOB B «KOIBID» OOBIMHO OCYIISCTRISIETCS COBEPIIICHHO Oe300Me3HEHHO, XOTS
n TpeOyer oOs3aTeNbHOM OCTAHOBKM BCE ceTM Ha 3TO BpeMs. MakcuMaibHOe KQIMHECTBO aOOHEHTOB
MOXeT OBITH JOBOJBHO BEIUKO (40 ThICSuM M Oombine). KonmbreBas Toroiorwsi OOBIMHO SIBISICTCS CaMOM
YCTOMMMBOM K Teperpyskam. OHa 00ecTeurBaeT YBEPEHHYyFO paOoTy ¢ OONbIMMK TIOTOKAMUA HMH(OPMAIIWH,
TaK KaKk B HEH, KaK MpaBWIO, HET KOH(IMKTOB. CHrHAJl B KOJIbIE TPOXOIWT Yepe3 BCE KOMIBIOTEPBI CETH,
TO3TOMY BBIXOJ W3 CTPosl XOTsE OBl OMHOO W3 HHMX HapymmeT pabory ceth B 1enoM. K Takomy ke
pe3yNbTaTy TPUBOIST OOphIB WM KOPOTKOS 3aMBIKaHHE B JHOOOM W3 Kaberelh Kormblp mHanOoree ysi3BIMO
K TOBPOKICHSIM KaOeIlsl, TIOSTOMY B HEM TIPSAYyCMATPUBAIOT TPOKIAIKY JBYX WIH OQlice TApaTielbHBIX
JVMHWA CBS3W, ONHA W3 KOTOPbIX SIRIETCS PE3CPBHOM Y KA3aHHOE OOCTOATENILCTBO SIRBICTCS OJHUM  H3
CYIIIECTBEHHbIX HEJIOCTATKOB PACCMATPUBAEMOM TOMONOT L

B KOmBIEBBIX ceTSIX HAMOOTee  TIOMYJBIPHBI  MapKepHble METONBI  YIPARICHHS, KOTOPhIE  KCTIONB3YFOT
HCOQUIBITION  YIPAaBJHIONIMK TIAKET CIICIHMalIb-

Horo Buaa (mapkep) [2]. MmenHo scTadeTHas mepemauya Mapkepa TO KOiblly TO3BOMBICT TEpe/aBaTh IMPaBoO
HA 3aXBaT CETH OT ONHOIO a0OHEeHTa K JIPyroMy. MapkepHble METOIbI OTHOCSTCS K JCIRHTPAVBOBAHHBIM M
JIETePMUHIPOBAHHBIM METOIaM  YIPABICHISI OOMEHOM B CEeTH. B HUX HET SIBHO BBIPQ)KCHHOTO IICHTpa, HO
CYIIIECTBYET 4ETKas CHCTEMa TPHOPHTETOB M TIOTOMY He ObiBaeT konjywkroB. OHM Topaszno 3(ddekTuBHEee
CIy4alHBIX TPH OQVBINON VHTEHCMBHOCTH OOMEHA B CETH W TO3BABIIOT padoTaTh C OOIBINON HATPY3KOMH,
KOTOpasi TeOopeTHdecKn MoweT Tpuormmkateest k 100 %.
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Onucanue npaxKkmuuecK oﬁycma HO6KU

Jlaboparoprasi pabora Bemmsiercss Ha I[IDBM  tuma IBM, pabGoratomeir B cpene Widows. B weid

KCTIOVB3YeTCsl  MporpaMMa  MMUTAIMOHHOTO — MOMCTMPOBAHKS, COCTaBleHmass Ha  si3bike  Delphi Omna

MNO3BOMIACT BBITIOJIHUTH CIICAYIOLIE OICpaln.

1.

2.
3.
4

BapbupoBaTh KQIMHMECTBO aKTHUBHBIX CTaHIMI.

3amaBaTh I KOKIOM CTAHIMU CIMCOK aJpecaToB, KOTOPbIM OHA IepeiaeT COOOIICHFH.

BaperpoBarh KOIMMECTBO IHAKETOB, IEPEAABACMBIX KAKIOM CTaHLMCH.

W3MensaTh A BCeX CTaHIMA MaKCHMallbHOE 3HAUCHHE WHTEpBAsia BPEMEHH MEKTY OTTPARICHIMU
JIByX COCETHUX TRKETOB.

BaperpoBath mporyckHyro criocoonocTh JmHMKA cBs3u or 1024 nmo 1024000 bom (ora BenmmuuHa IS
HANBITHOCTY  VBOOPKEHMSI Tepe/iaud TRKETOB Bcerda KpaTHa JumHe naketa 1024 Our).

VYcraHoBUTh  OMMH M3 JIBYX POKUMOB — MONEIMPOBAHWL: HETpepblBHO WM 1o  Taktam. [lo

YMOQIMAHUIO MOJETMPOBAHVE OCYILECTRISIETCS. B HETPEPhIBHOM  PEXHME.

B mpaxTimaeckoil paGore wccniemyercss TpOCTEHIlias apxXUreKTypa THIa

«OorblO», TpuBeneHHas Ha puc. 4.1, Vcnommsiembli MOMy/Ib TPOrpaMMbl  MOTEIMPOBAHKSL HMEET UMS

Ring.exe u maxomurcs B mamke Lab 12. 3amyck mporpaMMbl  OCYIIECTRISICTCS TPaMIHOHHBIM — CTIOCOOOM.

[locne 3amycka Ha

OKpaHC TIOFABIEICTCS OKHO, TIO3BOVKIOMICC 3a4aTh TApaMETpbl MOACITM U PCKUM  MOACIIMPOBAHMEL. Oxno

COICPKUT IIATH TIOJICiA: ABa JJIA BBOJA IKAPAMCTPOB, ABa — JJII BbIBOAA XAPAKTCPUCTHK U TIOCIICIHCC —

TUISL YBOOP)KEHKS! CTPYKTYPBl CETH U Tepeflaudl TRKETOB TIO HEel.

[ ]

Puc.4.1. CeTb ¢ apxureKTypoil THIIa «KAIbII0»

B mepeom Ornoke, «XapakTeprucTUKU 3a3[aui», PacTiVio’KeHbI 3JI€MEHTBI, MO3BOJIIIONIME  33]1aTh:

1. KommecrtBo ampecatoB, KOTOpsIM —OymyTr TNOCTAaHbl TAKETH. 3HAYCHHE STOMO  IApAMETpa
Bapeupyercst or 1 mo kommectBa ctaHimit-1. [1o ymomganmro oHo paBHO 1.
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2. KQmHecTBO IBKSTOB, KOTOpbIe OyIyT OTTARICHBI KKIOMY I3 aipecato. Viamemsercs or 1 110

10. ITo ymomManvo oHo paBHO 1.

3. JUmHy OTIpaBNeHHOTO makeTa. 3HaueHue mMemsiercsi or 1024 mo 10240 ¢ mmarom, KpaTHBIM
TPOIYCKHOM  CTIOCOOHOCTH  ceTu.  Enumrma  msMmepenust — OUT.

4, Nurepsan MeKIy TOCHUKOH [BYX COCCOHMX IBKETOB. Vi3Mepsiercs B MWTICEKyHIAX. 1lo
YMOTHaHAKO OH paBeH Smc. CaM uWHTEpBaji SBIICTCS CIydailHOM BEJIMYWHOM, 3HAUCHUS KOTOPOH
mxomares B quarasoHe of 0 10 3a1aHHOM BEJIWY UHBIL.

B okre «XapakrepuCTUKH CETW BBOISATCS:
1. TIpomyckmas criocoGHocTs cetn OHa ¥BMepsiercss B 6omax ¥ o yMQMaHMo paBHa 1024 6ox.

2. KommectBo crampii. 3nauenue Memsiercs or 3 o 10. ITo ymomammo oo paseo 3. Ilpu
M3MCHEHNH 3HAYCHMS TEPCPUCOBBIBACTCS CETh B OOJACTH TpadiMecKoro OToOpakeHWs Iporecca
MOZIETIPOBAHISL, a TAaKKe JIUHAMHYECKH MEHIETCS pasMEpHOCTh TaOJMIbI BHIBOTIOB PE3Y/ILTaTOB
MOJIETIPOBa HYSL.

V3meHeHuss 3HaueHWid BceX rovieil BBOIAa Ha (hopMe oCyIecTRIBIETCSl NMyTéM Ha)KaTHsl Ha CTPEJIKM BBEpX

BHM3, HAXOIMIIMECA CIpaBa OT TIoVieH BBOOA, a4 TakxKiKC IIpH HAJAYHMK KOIECA Ha MBbIIIU HYI‘GM €ro

TIPOKPYY UBAHYSL.
[lporpamma, Kak OTMeEuYaoch BbIIIE, padOTaeT B JBYX pPeXUMax: HEMpEpbIBHO U T0 TakrtaMm. Pexum

OnpeierisieTCsl HajkaTHeM OHOM JIBYX KHOIMOK 3arTycka:

® («Crapr» (HCTPECPbIBHBIA PSKEM PaOOTHI).

® (Ilar» (TOTaKTOBOE BBITIOIHEHHUE).
B mempeppBHOM pex@Me TporpaMMa  MMUTHPYET O4epelHOM TAaKT aBTOMATHYECKH, dYepe3  OnpeIesieHHbI
IPOMEKYTOK ~ BpEMEHH, KOTOpbIi  3a7a€Tcs  NOJOKEHEeM OeryHka, paciVIKEHHOO PSZIOM € KHOIKOM
«Crapr». Ilpmuém mepBast mo3uimsi OETyHKa COOTBETCTBYET PeILICHMIO 3a7jayd 0e3 OTOOpaKeHwI Ha JKpaH
mpolecca  Tepefiayd TAKeTOB 10 CeTh. Bropas W mocnmemyronme no3uid KpaTHbl 1/10 4acTu CeKyHbL
[Monoxenie OeryHka MOXHO M3MEHATH W B Tpouecce padorel [lpu sroM mepBas MO3MIMS COOTBETCTBYET
ray3e B MOJIEIFPOBA HHLL
Bo Bpems paGorbl TporpaMMbI JTHHAMHYECKH VBMCHIIOTCS 3HAYCHUS BPCMCHHBIX —XapakTepucTiK. [lo

OKOHYAHMM MOIEMPOBAHMSI HA 9KPAaH BBIBOISTCS:

1. Bampyska cetn

2. Cpenmee BpeMsl JOCTABKH IRKETOB.

3. Jlnst kKoM CTaHIMH OTOOpaKaeTCs

® KomuecTBO OTITpaRieHHBIX M TIOMy4eHHBIX TAKETOB.

® Jlponyck IMKETOB B pe3y/bTaTe OXKHIIaHMSA CBOOOIHOIO MAapKepa, a TAKyKe CaMoO BpeMsl OXKHIaHUs.
[IporpaMma TO3BQVIET COXpAHATH TAPAMETPH MONETM M pe3ylbTarhl MOIeIMpoBaHst B (aiiie, uMs
KOTOpOro 3ajaeTcsi nob3oBareneM. Kpome Toro, oHa oOecreurBaeT BOSMOXKHOCTb 3arpy3kdd IApaMETpoB M3

daiima. [l sroro okHo cHAOkeHO MeHO «@aitpy, B KOTOPOM HAXOMITCS KOMaHmbl «OTKPbITE» |

«COXpaHUTh  Kak.
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Komanna «CoxpaHurb Kak» MO3BOKIET COXPAHWTH JIBA THUIA JAHHBIX:
1. Crpyxrypy — xommMecTBO CTaHINi, KQMECTBO ApPECaTOB M TaK Jalice.

2. OTuér, CoNepHAINil HCXONHbIC JaHHbIC M Pe3y/IbTaThl MOICIHPOBAHISL.
Komanna «OTKpbITE» TI3BOMISIET OTKPHITH COXPAHEHHYIO paHee CTPYKTYPY [1aHHBIX.

Ilopsook évinonnenus npakmuyuecKkoupadomol

ITonroroBka Kk pabore
1. 3mxomcTBO CO Beemm pasziesiaMi  PyKOBOJZICTRBA.

2. Tlonyuenve y IperojjaBaTeNsl 3aJaHUs HA KCCICIOBAHHE CETH C PAXIMUHBIMH TRpAMETPAMH

YCTPOICTB W TIOTOKA 3a/ad.

3. Uccrenosanme 3aJTaHHOU CETH

4, Odopmrerne ordera.

I[ocnenoBaTelbHOCTh  BBITIOJIHEHUS TPAKTHHECKOMpad OT bl

B mpakrmeckolipabore HeoOXOTMMO TPOBECTH  CJIEIYIOUIE HCCTIEIOBAHMA.

1. 3anaBas pasHoe KkoamyecTBO cTaHImii N, DU OJMHAKOBBIX TMapaMeTpPax MAKETOB M KaHAJA,
a TaKke (PMKCHPOBAHHOM KOJIMYECTBE aJpecaToB KUKIOH CTaHipK (HampuMep, 1) orpenesmrb

XAPAKTCPUICTUKKW CCTU B IKJIOM, a TAKKC OTACIIbHBIX CTaHIIMIL

2. Brimommrs WCCIICIOBAHI, KaK IPCUIOKCHO B H.l, IJI KOJIUYECTB a/ipe caToB, MCHAIOIIUXCA

B mpezaenax or 2 qo N -1.

3. 3amaBas paHbIe KOJIMYECTBA IAKETOB, 00pA0ATHIBACMBIX CTAHIMSMHE, NPH MOCTOSTHHOM
HHTepBaJle MEXKIy HAMH W OOIIEM KOMMMECTBS CTAHIMK, a Takke (UKCHPOBAHHOM KOJIMYeCTBe
agpecaToB KKIOH cTaHmmu (HampuMep, 1), ONpeleiMrb XapakTepuCTHKM CETH B IRJIOM, a TakKke

OTZENBHBIX CTaHIMi. KomMecTBo cTaHIMil 3a7aeTcsl TperionaBaTelieM.

4. BbHINOMHATH FCCICNOBAHM, KAK TPCUIOKSHO B IL3, Ul KOJMYECTB aApecaToB, MEHIIONIXCS
B mpeneriax or 2 jgo N -1.

5. Bapbipys HpONMYCKHYI0 CIOCOGHOCTH JIMHHMII CBTU IPU OAMHAKOBBIX MapaMeTpax MaKeTOB
W KaHajJa, a Takke (PUKCHPOBAHHOM KOJIMYECTBE aapecaroB Kakaoh craHimu (Hanpumep, 1)
OMPEZIESITh  XapaKTEPUCTHKA CETH B IEJIOM, @ TAKK€ OTHEIbHbIX CTaHIMK. KommuecTBo cTaHImil 3ajaercs

TPEToaBaTeJIeM.

6. BrImomsurs WCCIICIOBaHl, KaK TIPCAJIOKCHO B H.S, IJI1 KOJUYECTB ajJpecaToB, MCHAIOIINXCA

B mpeneriax or 2 go N -1.

{. Tloctpours TPaUKM 3aBUCHMOCTH TIONYYEHHHIX XapAKTEPUCTHK CETH B IEJOM M OTHOH 113

CcTaHIWMH (10 3a/JaHUFO TIPETIONABATENs) OT M3MEHIEMBIX B ILIL 1 — 6 mapameTpos.

Cooeporcanue omuema o 6bINONHEHHOU padome

Otuer TODKeH COIepKaTh CIeIyHOIee:
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1. Hasganwe u rienb paGoTbL.
Ucxonmple nmandble.

3. I'paduky 3aBHCHMOCTEll BpeMEHHBIX XapAKTEPUCTHK CETH B IEJOM M ONHOM M3 CTAaHIHl s

BapHaHTOB, IEPEUNCICHHbIX B paznese «(lopsiok BbIMOTHEHHUS pabOThD).

KonTtposibHbie BONPOCHI

HazoBrre oCHOBHBIE THITHI CTPYKTYP JIOKAIbHBIX CETEH U O0JIACTU HIX MPHM SHEHUS.
KakoBbl OCHOBHbIE OTJIMYUSI KOJIBIEBBIX CETEH OT JPYIVIX ApXUTEKTYp?

Kak pmser Ha XAPAKTCPUCTUKHU CCTUKOIMHCCTBO AKTHBHBIX CT&HW?
Kak smsier Ha XAPAKTCPUICTUKU CCTU KOJIMHMECTBO IKKCTOB, ICPCIaABACMBIX 3az[aanH?

Kak BsieT Ha XapaKTepHCTHKH CETH IJIMHA TAKESTOB, TEPSIaBacMbIX 3a1a4aMu?
Kax BmsieT Ha XapaKTepHCTHKH CETHBEIFMUHEA VHIEPBATIA MEXIy IaKeTamu?
Kax BmsieT Ha XapaKTepICTHKH CETHKOMMECTBO apecaToB IAKESTOB?

Kak Bmsier Ha XapakTepUCTUKUA CETHUTPOIYCKHASI CTMIOCOOHOCTh JIMHUMA CBSI3H?

©WooNoGa kWD

Kak pmsioT Ha XapaKTepuCTUKU OTIEJbHbIX CTAHIMN IRpaMETpbl IEpelaBaeMbIX WMHU IAKETOB?

10.Kak Bmwser Ha XapaKTePUCTUKU OTJEbHBIX CTAHIMIA KOMMUECTBO aJIPpeCaToB TMAKETOB, OTIPARISIEMbIX
AMU?

.Kak BmsieT Ha XapaKTepUCTUKH OTJIENBHBIX CTAHIMIA MPOIMYCKHASI CTIOCOOHOCTH  JIMHUH?

IIpakTuyeckas padora Ne§
«KoH(pIMKTHI NpH KOHBeHepHOIl 00pad0TKe TAHHBIX B NMPoOIlecCope»

Ilenvy padomer: O3HAKOMIIEHHE C TPUHIMIAMH  KOHBEHEepHOM 0OpaOOTKM JaHHBIX B
nporieccope. M3ydenne KOH(QIMKTOB TpU KOH- BeiiepHOM 00paOOTKE METOIOB M CIOCOOOB HX
NPEIOTBPAILCHUS U pa3pelIeHus.

TeopeTquCKHe CBCACHIA

Konghnuxmer npu pabome xoneetiepos

1 .CtpykTypHble KOHPIUKTBI (PHCKH), BO3HUKAIOT M3-32 KOH(JIMK- TOB IO PEeCypcam IpH MOMbBITKE
HECKOJIbKMX KOMaHJ OJHOBPEMEHHO 00- pPaTHUThCS K OIHOMY M TOMY € PEeCypCy BBIYHCIUTEIBHOM
ManmHsl (Ha- MPUMEP K NAMSITH).

2 .KOHQNUKTHI 1O TaHHBIM, BO3HHMKAIOT B CJydae, KOT/Ia BBITIOJHE- HHE OHOM KOMAaHIbI 3aBUCHUT OT
pe3yJbTaTa BBITOIHEHUS TPEIBIIYIICH KOMaHIbI.

3 .KoHpnuKTHl 1O YHpaBiIeHHIO, BOSHMKAIOT NPU KOHBEHepM3ali KOMaHI TNEepexoJ0B M JAPYTUX
KOMaHJ| Tiepeiaun yrpapieHus (BBI30B MPOLCTYPbI, MPEPHIBAHUE U T. IL.).

Paspewenuexonghnuxmos

1 .CtpyKTypHble KOH(IMKTHI BO3SHHKAIOT HE YacTO B CBS3HM C TEM, YTO MaMsATh K3umpyercs. B
HEKOTOPBIX CJIy4asX BO3HUKAET HEOOXOAW- MOCTh JyOJIMpOBaHMS HEKOTOPBIX PECYPCOB.

2 .KoH(MUKTHI MO JAaHHBIM BO3HUKAIOT MPH JIOTMYECKOM 3aBHCU- MOCTU MeEX1y KoMaHaamu. s
peleHns 3aBUCHUMOCTH HEOOXOIUMO BBIOMpPATHh KOMAHIBI CTICIIHATIHHBIM 00pa3oM.

Buowl kongauxmos no oannvim
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1. Yrenwue nocne 3ammcu (U113 — RAW). CymecTByer ABe KOMaHIbI U, €CJIM OJHA KOMaH/Ia MbITaeTCs
NpPOYUTATh OIEPaHI HCTIONb3YeMBIX JaH- HbIX MPEXke, YeM Jpyras KOMaHaa Ty/Aa 3alHilieT, BOSHUKAeT
KOH(ITUKT.

2. 3amucsk nociie utenns (3113 — WAR). OiHa koMaHIa MbITaeTCsl 3amicaTh pe3yabTaT B MPHEMHHUK
paHbIlle, €M Jpyrasi KOMaHIa NpoYu- THIBACT ITH JaHHBIC.

3. Bamch nociie 3amicu (3113 — WAW). OgHa KoMaHa MeITaeTCst 3aNMCaTh ONEPaHI MPEKIE, YeM
Oyzmer 3ammicaH pe3yibTaT APYrod KO- MaHIBI, T. €. 3aIHCH 3aKaHIMBAIOTCSI B HEBEPHOM TIOPSIIIKE.

Ipu3snax koHghnuxma

Hapymenne xors Obl omHoro ycioBus bepHcraiiHa, ciyxallee KpUTEpHEM BO3MOXKHOCTH
BO3HMKHOBEHMSI KOH(JIMKTA TIO JJAHHBIM.

1. 4I13

O(@i) " 1(j)=0,

rae O(i) — MHOKECTBO siueek, mpu komauze i; 1(j) — MHOKECTBO siueek, Mpu KOMaH/IE |, CIIeTyIOIIIe
32 KOMaHJIOM I.

2. 314

I(i) ~O(j)=0,

rae I-input; O-output.

3. 3113

O(i) N 0O(j)=0.

Memo 0wl ycmp aneHus KOHGIUKIMOBNO O AHHBIM

1. IlporpamMmHBIE:

a) Ha dTarne TPAHCIIMU CO3/1aeTCs 00BEKTHBIN KO/, B KOTOPOM MEXKIY KOMaHIaMH, CKIIOHHBIMH K
KOH(JIMKTY TIO JTaHHBIM, BCTABJIIIOTCS MyCThIE ONEPALIHH,

0) Ha JTane TPAaHCISIIMH CO3/1aeTCS OOBEKTHBI KO, B KOTOPOM KOMAaHIBI | ¥ j, CKIIOHHBIC K
KOH(JIMKTY MO JJaHHBIM, NEPECTABIAIOTCS TakK, YTOOBI MEXIy HUMHU ObUIM KOMAaHJIbI, HE CBS3aHHBIE 1O
JIAaHHBIM C STHMHU KOMaHIaMH, NPU 3TOM KOMaHIa | MOXET OBbITh TepeHeceHa BIEpe] — 4TO Ooee
3aTPyJHUTEILHO, WIM KOMaHIa | MepecTaBleHa Ha3al, YTO JICTYE BBHINOIHAMO.

2. AnmapaTHble cpeJCTBa:

a) pa3pellaroT KOH(JIMKT BO BPEMSs BBINOJHEHMS, T. €. KOMaHIa | 3aJepXKUBAe€TCS HAa HECKOJIBKO
TaKTOB, YTOOKI | ycIiesia 3aBEpIIMTHCS M MUHOBATh CTYIIEHH KOHBEIepa, BbI3BABILNE KOH(IIUKT;

0) ycKopeHHOE TMpojBIKeHHE Tpebyemoii urpopmarmu forward- ing data (tada. 2).

Tabur. 2. ITpuMep yCKOPEHHOTO TIPOIBIDKEHHS HH(POPM AITHH

AddR1, R2, IF [ID [EX [MEM [WB

R3

SUB R4, R1 IF (ID [EX MEM  |WB

R5

AND R6, R1, IF ID [EX MEM  (WB

R7

ORR8, R1, IF ID [EX MEM B

R9

XOR RI10, IF ID [EX MEM |WB
R1,R11

B peructp wunpopMmaims 3amichiBaeTCs YOpeXKJAIOUMM crnocodoM. [l 3Toro cyuecTByeT
criemmaibubie cxeMbl AJIY ¢ nemsiMu 00Xoia ¥ yCKOPEHHOM MePeCbUIKOM.

3. Onrumusanws ¢ OMOIIbI0 KoMmwsiTopa: a =6 + ¢, d =e + f
(tabm. 3).

Ta6:. 3. [Ipumep onrumMmsaImn
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HeonrmmansHoe OnruMmaibsHoe
LW Rb, b LW Rb, b
LWRc,C LWRc,C
ADDRa, Rb, Rc LW Re, e

SWa, Ra ADDRa, Rb, Rc
LW Re, e LW Rf, f

LW Rf, f SWa,Ra
SUBRd, Re, Rf SUBRd, Re, Rf
SWd, Rd SWd, Rd

B mpocteiiiiemM anropurMe KOMIWIALMM KOMIWIATOP IUITAHUPYET paclpe/iesieHue KOMaHI B OJJHOM
U TOM ke 0a30BOM OJIOKE (3TO JIMHEH- HBI y4aCcTOK KO/Ia, B KOTOPOM HET MEPEXO/I0B).

4. Hcnomb30BaHUE BPEMEHHBIX PETHCTPOBBIX pe3ynbTaToB. Cyllie- CTBYIOT JIOTHIECKHE PETHUCTPHI U
dmsuuecke perucTpbl. BpeMeHHble 3HAUEHMS 3alMCHIBAIOTCS B (DailoBbIE DPETHCTPHI BMECTE C
MOCTOSIHHBI- MU. BpemeHHble 3HaueHHs] CTAHOBSTCS HOBBIM TIOCTOSHHBIM TOJBKO HO- clle (uKcaiyu
pe3yabrara (marast CTyIeHb KOHBeHepa). 3aBepIlicHIe BBITIOIHCHHS KOMAH/IBI POUCXOIUT TOI/Ia, KOT/Ia BCe
MPEBIAYIIME KO- MAaHIbl 3aBEPIIMIMCH YCIIEIIHO B 3aJaHHOM IPOrpamMMON mopsaake. Ta- Ko Hmoaxon
Ha3bIBA€TCS METOJOM [IEPEUM EHOBAHUS PETUCTPOB.

Kongnuxmet no ynpasnenuio

TO HEOTHO3HAYHOCTH TPU BBIOOPKE CIIeAYIOIIEeH KOMaH/IbI B CITy- Yae Iepexoa.

Memoowl 6opbov.

1) Oydepsl npeBHIOOPKHY;

2) MHOXXECTBEHHBIE TIOTOKH,

3) 3amepKaHHBIMTICPEXO/;

4) TpeacKa3aHue nepexona.

Haubonee gacTo ucrnonp3yeTcs npeackazanue epexona, Jisi KO- TOPOro XapaKTEePHBI CIIeTyoIIIe
CTpaTeT v

1 . CraTuaeckoe onpe/1eJIeHUe HallpaBJIeHUs [epexoaa:
- mepexon npoucxonut Beeraa (I1B), T. e. mepexo/ BBINONHAESMbIH, PUMEHICTCS PU OpraHU3aIHH
1519 K

nepexoz He nporcxoaut (ITHB),T. e. mepexo1 HeBBITIONMHAE MBI,

HpecKa3aHue ONPEeIeTCs N0 Pe3yabTaTaM NpO(IHPOBAHI
(3TO TECTOBBIC IPOT'OHBI MPOTPAMMBI);

- TpeJcKa3aHue OIpeesieTcs KOIOM Onepalid KOMaH/bl lepe X0/a;

npejicKa3aHue 3aBUCHT OT HATPaBJICHUs mepexoa (Brepea Wi Haszan);

- TIPY TIEPBOM BHITIOJIHCHUN TIEPEXO/I BHITIONHSIETCS BCET/Ia.

2 . JluHaMmgecKoe ompe 1elICHre HATPaBIICHIS MIePeX0/1a BBITIONHS- €TCS Ha OCHOBE TIPOrHO3a.

[TporHo3s! paznuuaroTcs 1o riyouHe:

- OIHOOHWTOBBIN — T. €. TAKOM, KAaKOW OBLJI HA TIPEIBIYIIEM IIIare.
OcymiecTBIsIeTCS HA OCHOBE aBTOMATA.

- JBYXOWTOBBIN — T. €. HA OCHOBE JIBYX NpEABIAYIINX BBHITIOJIHUB- IIHMXCS MIEPEXOI0B.

Brimonsenne paboTbl

1. W3yuyurb BuUAbl KOH(QIMKTOB TpW KOHBEHEpHOM 0OpabOOTKE JaHHBIX B TMPOILIECCOpE U
METOJIbI U CHIOCOOBI UX MPEJOTBPAIICHUS W Pa3pellCHHs, UCTIONb3YS JIMTEPATyPy M MaTEPUAIIb JICKIIHM.
2. PazpaboraTp anropurMbpl HW TPOrpaMMBbl, TO3BOJSIIOIIME 00- HAPYXKHTh, M JIHOO



NPEeIOTBPATUTH KOHPIHKT, MO0 BBIATH U3 HETO.
3. BbINomHUTH MPOrpamMMy ¢ HECKOJIBKUMHU (2—4) HaOOpaMu Hc- XOTHBIX JTaHHBIX.
[Mpumeyvanmis:

1. Tlpu nporpaMMHUpOBaHUK MOYKHO HUCTIONB30BATh JIFOOON S3BIK.

2.

CDparMeHr nporpaMmbl, B KOTOPOM BO3MOKCH KOH(bJ'II/IKT, JOJDKCH OBITh HAIMCAH Ha S3BLIKE

Accembnepa ams RISC-mpomeccopa, T. €. ¢ HCNONBb30BAaHMEM TOJBKO PETHUCTPOBBIX OINEPAHIOB M
CIeL- aJIbHBIX Onepalmii paboThl C NAMATHIO.

1.

[ess paGoTHLI.

Cogepanmneor Yer a

2
3.
4.
5

6.

TeopeTnueckue cBefeHUss O BO3HHKHOBEHMH M pa3pellieHHH KOH(IIMKTA.

Anropurm oOHapy>KeHUs U MpeJ0TBPAICHHS KOHPIIHKTA.

ITporpamma oOHapyXeHWs U Ipe 10T BpaIlieHUs KOHIMKTA.

VY CcII0BUS 3KCTIEPUMEHTOB (J1eTajbHOE OMMCcaHue mapaMeTpoB U koupurypammu BC).
@parMeHTh UICXOAHBIX POrPaMM U TPOrpamMM, MOITYyYEHHBIX B pe3ysbTaTe peoOpa3oBaHus, B

KOTOPBIX KOH(IIMKTBI YCTPAaHEHBI.

7.

BriBogsl.
TeMbl MHTUBHUIYaTbHBIX 3a]1aHUI

Bun kondmnukTa, KOTOpBIA HaJ0 pa3pelInTh, U CIOCO0 pa3pe- IICHUS:

1. KondmukT no nanasiM Tura YI13.

2. Kongmkr no nanxeiM tuna 3114.

3. Kondmukt no nanaeM tura 3113.

4. KoH(]muKT 1o ympaBleHHIO — CTaTHYECKOE Npe/ICKa3aHue BbI- MOJHIAEMOIO Mepexo/a.

5. KoH(}muKT 1o ympaBieHHI0 — CTaTHUECKOe TNpe/ICKa3aHue He- BBITNONHAEMOro Iepexoaa.

6. Konduukr no ynpaBlieHHIO — cTaTUYECKOE Npe/iCKa3aHue BbI- MOJHAEMOIO MEpeXo/a.

7. KoH(}muKT 1o ympaBieHHI0 — AMHAMUYECKOE NpeJCKa3aHhue Ha OCHOBE OJTHOOWUTOBOIO MPOTHO32
nepexoa.

8. KoH(}mukT mo ympaBieHno — AMHAMUYECKOE Npe/CKa3aHhue Ha OCHOBE JIBYXOWUTOBOI'O MPOTHO32
nepexoa.

Bonpocs! a1 KOHTpostst

1. KonBeifepHas opranmsaysi. Tumbl KOHGIMKTOB B KOHBEHEpE.

2. KonseifepHas opranmsaipsi. CTpyKTYpHble KOHQUIMKTBI M CIO- COOBI MUHMMU3ALIMH IIOTEPh MPU
HUX.

3. KonseiiepHas opranmaimsi. KOHQIUKTBI 0 JAHHBIM M CIOCO- ObI UX pa3pelIeHus.

4. KouseiiepHas opranmaiwsi. KoHQIUKTBI MO AaHHBIM — Kiac- cUpuUKaims.

5. KomBeifepnas oprammsammst. KOHQIMKTBI MO JaHHBIM — METO- JMKa IUIAHUPOBAHUS
KOMIWIATOpA 11 MX ycTpaHeHus. Cpe/icTBa AUHAa- MUYECKOM ONTUMU3aIMH.

6. KonseifepHast opranmzaipsi. MeToibl CHIDKEHUSI TIOTEPb HAa BbI- TOJIHEHUE KOMAaH]| Iepexo/a.

7. KonBelfepHas u cynepckaisipHas oOpaOoTka. AMMapaTHOE Mpo- THO3UPOBAHME HATPaBIICHUS

MEPEXoa0B U CHIKCHUC TIOTCPb Ha OpraHu- 3alyro MICpexXoa0B.

8.

Bunbl KOHQIMKTOB MO TaHHBIM TpU padoTe KOHBEMepa U Ccro- COObI X YCTPaHEHUS.

9. Bumabl KOHQIMKTOB TIO YIPAaBJICHUIO TIPH PaboOTe KOHBEWEpa M CIOCOOBI X YCTPAHCHUS.
10. ABTOMAT IBYXOUTOBOTO IMPEICKA3AHUS.
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IMpakTHyeckas padora Ne9
«MPOIrPAMMHASA PEAITU3ALINA AINITOPUTMATOMACYIO»

Llenv padomer: ViccnenoBaTs anropurM Tomacyno u peajn3o- BaTh€ro MNporpaMMHO.

Teopetnueckue cBegenns OO0OIIEHHOE CIIOBECHOE ONMMCAHUE AJIrOpUTMa
[Iporpamma npeacraBsieT coO0i IPOrpaMMHYO MOZIEIb APXUTEK- TYPbl apUPMETHUKO-TIOrHYECKOro
ycrpoiicTBa ¢ twiaBaromiei Toukoit (I1T), pazpaborannyro Tomacyiio.

Y CTpOHUCTBO COCTOMT

e 113 ouepenuoneparmii I1T;

e Oydepa3arpy3Kuu3 naMsTy;

e Oydepa3anmcu B maMsTh;

e peructpoBlIT;

e CTaHUWI pe3epBUPOBAHUS CIIOKEHUS;

* CTaHIMI pe3epBUPOBAHUS YMHOKEHHS;
® YCTPOMCTBA CJIOKEHUS,

* YCTPOWCTBA YMHOKEHUS;

e OIIIJI (oOIIEH IIIMHBI TaHHBIX).

[Tar npoxoxa ayropurma Tomacyiso
Ha xa)xnom 1mare npoucxoJutT NpocMOTP COCTOSIHUS KaKIOro U3 YCTPOMCTB.

1 .IIpocMmoTp ouepeauKOMaHI.
W3 ouepenu 3abupaeTcs HaMOOIEE BO3MOXKHOE YHMCIO KOMAHI MPH YCJIOBUM HAJIMYMS CBOOOIHBIX
OydepoB 3arpy3KH, 3aNMCH, CTAHIHI pe- 3€PBUPOBAHKS CIIOKESHHUS, yMHOKEHUS.

2 . IIpocmotp Oydepa 3arpy3Ku.

Ecimu ecTh akTHBHBIN Oydep 3arpy3Ku, TO OH MPOJAODKAET YUTATh MAMSTh €Ie OJUH TaKT, €CIIH OH
3aKOHYWI YTEHHE, TO pe3ynbraT Bhina- ercsa Ha OILJI, u 6ydep ocBoOoknaeTcs. AxkTuBHoro Oydepa
3arpy3KH Tereph HeT.

Ecmu ner aktuBHOrO Oydepa 3arpy3ky, To oH mimercs. Ecmu Haxo- aurca Oydep, roToBBIA K
BBITIONTHEHMIO (¢ mpropuTeToM 0), TO OH HAYK- HAET BBHIMOJIHIATHCS M CTAHOBHTCS AKTHUBHBIM.

3 . IIpocMoOTp yCTpOHCTBA CII0KEHUS.

Tak kxak y Hac OydepHOE YCTPOHCTBO CJIOXKEHHA, TO OHO Mapaj- JIEJIbHO MOXET BBITNONHATH
HECKONIbKO KOMAaHJ  CjoKeHwsi/Belumranus. [losromy kakaas onepaiws, BBINOJNHSAEMas B HEM,
NPONOJDKAET BBINOJI- HATHCA €IIE OJAWH TakKT. EciM Kakasg-TO onepalys BBINOJHEHA, TO pE3ylb- TaT
BoiaeTcst Ha OILJI, eciu oHa cBOOOIHA, @ €ciu 3aHsiATa — TO pe3yjb- TaT COXPAHACTCS B YCTPOWCTBE
cioxkennsi. OCBOOOXKIAIOTCS ~ CTAHIMH PE3E€PBUPOBAHMS  CJIOXKCHHS, TJI€ XPAHWINCH OICPALH,
3aBEpPILMBILMECS B 3TOM TaKTE.

4 . TIpocMOTp yCTPOICTBA YMHOKEHUS.

Tak xak y Hac OydepHoe yCTPOHCTBO YMHOXKEHHS, TO OHO Tapal- JeIHbHO MOXKET BBITIONHATH
HECKOJIIbKO KOMaH] yMHOKeHst/ ienienrs. [1oaToMy Kaskmasi ornepalws, BEITONHIEMast B HEM, TIPOJIOJDKAET
BBITIOJI- HATHCS €IIe OJIUH TaKT. ECJM Kakasi-To onepalms BBINOIHEHA, TO pe3yib- TaT Beigaercs Ha OIL/],
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eciad oHa CBOOOJHA, a €CNM 3aHiTa — TO pPe3ylib- TaT COXPAHSAETCS B YCTPOHCTBE YMHOXKCHUS.
OcBOOOXKIAIOTCSl CTAHLMU PE3E€PBUPOBAHMS YMHOKEHUSI, I71€ XPaHWINCh ONEpalH, 3aBEpILUBLINE- CS B
3TOM TaKTe.

5 . ITpocmotp OLLI/I.

Ecmm va OUIJl ecTh pe3ynbTaT BBHITIONHEHHS KaKOW-IMOO Orepa- MU, TO BCE YCTPOMCTBA, HKIYIIHE
oriepania, 3abupatot 3Hauenue ¢ O/, ecm3To oxumaeMblii oniepaH.

6 .IIpocMOTpCTaHIMM Pe3€PBUPOBAHNS CIIOKEHHSL.
Ecimm nocne mpocmorpa OILJ] kakue-miOo onepaimy NOTyYWId OKHAAeMBbIi OrlepaHa U TOTOBBI K
BBITNOJIHEHUIO, TO OHU OTIPABJIIIOTCS HA BBHITIOJIHEHUE B YCTPOMCTBO CIIOKECHUS.

7 .IIpocMOTp CTaHIMK PE3€PBUPOBAHKS] YMHOKEHH.
Ecimm nocne mpocmorpa OILJ] kakue-miOo onepaimy NOTyYWId OKHAAeMBbIi ONlepaHa U TOTOBBI K
BBITOJIHECHUIO, TO OHU OTIPABJIIIOTCS HA BBITIOJIHEHUE B YCTPOHCTBO YMHOXKEHH.

8 .ITpocmotp OyepoB 3armicu.
Ecnu ecth akTHBHBIN Oydep 3amicy, TO OH MPOIOIDKAET 3aIMChI- BATh IAMSTH €IIIe OJUH TAKT, €CIIH
OH 3aKOHYMWJI 3aImCh, TO Oydep ocBo- OokmaeTcs. AKTUBHOTO Oydepa 3amicu TeTneph HeT.

Ecmu wer aktuBHOro Oydepa 3amicu, To OH uieTcsa. Ecium Haxo- nurcs Oydep, roTroBblii K
BBITIOJIHCHUIO (MMEIOIMi onepany, ¢ mpuopu- TeToMm 0), TO OH HAYMHACT BBINOJHATHCS M CTAHOBHUTCS
AKTHUBHBIM.

[Ipumeuanve: biok-cxeMbl pabOThI MPOrpaMMBbl M TEKCT MPO- TPaMMBbl IPUBEICHBI B HJIEKTPOHHOM
BapUaHTE METOINYECKUX YKa3aHUH.

UHT eppevic nporpammel (puc. 3 —6)

8 snroputm Tomacyno [=]0] |
YoTpoRGTEA
MamnAte l
Duepe onepaui NT PemcTpel
6 5D 11, Flz Wma | Oi 3HaveHme I;
5 SUED Pz, Flz, FO FO Emplp 7643
4 MILD Flz, Fn, Fa F2 Empty 49
Byidiepa Samy3ti 3 8D 10, FO F4 Emply 2743 =
M| 3anar | Agpec R ¥, 0 | sF5 Empy 1333
Load!  True a 1 ADDD FO, Fz, F4 F8 Loadl 47878
Load? False a F10 Empty 0
Load3 False O F12  Add2 O =
Load4 Falze o
Loads  Falze o [ —
LoadE  Falze o
1> Mim | Sarar | Aapec | i i [
[/ Stozl Tiee 10 Emply  7.643
Store? Twe 11 Add? O
l L £ ‘[ Stored | False O Erpty 0
CTEHUMM PE3EREMR0 BEHMA CNOHEHNA CTaHUM PE3epEMPOBAHMA YMHOMEHWA
Wivm | Barsr | Onepaura | i [ [oi  Toi | [Mwa [ 3swer [ Onepows [W [wi Toi  To
Addl Fake ADDD O 0 Emply  Emply Mul  Twe  MULD 7543 i Emply  Load! |
Add? Twe  SUBD i 7643 Mull” | Emply Mu?  Fake ADDD 0 i Empty _ Emply
Add3  False  ADDD 0 1] Erpty | Empty
¥
‘ YcTpoiicTBo croxxeHus MT ‘ | YcTpoiicTBO YMHOXKeHNs MT ‘
l dd1: 7643 Naee
O6Las wisia gaHHesx (COB)

Puc. 3. OkHo «Anropurm Tomacyio»

Address | “alue =
a 121
1 33
2 45 -
3 B5E
4 333
B 4454
5 234
7 445
g 1,32
a 3,34
10 0
B a4 -
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8 PercTpl NT
Mame | Crwvmer | Entry =)
» o Empty 7543
F2 Empty 49
F4 Etnpity 2,743
F& Empty 13333
Fa Lozl 4 7875
Fi0 Empty o
F12 A2 u]
F14 Etnpity u] 1
F16 Etnpity u]
F1a Empty 0
Fz0 Empty o
Faz Empty 0 =
Y

Puc. 4. Oxso «IlamMaTB»

Puc. 5. OxHo «Peructpon»

@ Kon nporpammel

TEKCT MpOmEMAE!

addd  £0, £z, fd =
1d £8, 0
=d 10, £0

wuld  £lz, £0, £3
subd  £12, £lz, 0
E 11, fiz

|
CoxpaHiTs... | | s dakina... | | Komrmnuposate |
OwrBKA KoM AL
O widior. HeT =
|

v

%

Puc. 6. OxHo «Kox nporpaMmbI»

Kopn nporpammbr:

Tecr b/ ® Namark =]
; mpoBepka KoHpimkra Trna RAW, WAW (perucTpsi);

Address | “Yalue =
; 3a]]a4a; HAUTY CYMMY TIEPBBIX O-TH STYEEK MaMSITH;, £ o 2
1 3
; ¥ 3aIiCaTh pe3ysbTar B 7-10; 2 4
3 5
; ICXOJTHBIE JTAHHBIC: HEHYJICBBIE 3HAUEHUS ¢ &
4 T
: 0-5 stueex maMsTHy, & o7
7 u]
; f2=0 B 0
g u]
Id f0, 0 10 0
1 u]
addd f2, 2, f0 Id f0, 1 12 0
13 u]
14 u]
15 0 =
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addd f2, 2, fO Id 0, 2
addd f2, f2, fO Id f0, 3
addd f2, 2, fO Id 0, 4
addd f2, f2, fO Id fO, 5
addd f2, f2, fO sd 6, f2
ITocne npoBeaeHKs TeCTa OKHO MAMSATH OyAET BBIIVIAAETh KaK IOKa3a- HO Ha pHC. /.

Puc. 7. OKHO maM STV TIOCJIE BBITIOJIHE HIS

Boinonsenne paboTbl

1. N3yuurs asropurM Tomacyso v €ro nporpaMMHYyIO peamsa-
2. 3amnycTUTh TECTOBBIA IPUMED U YOS TUTHCS B TIPaBWILHOM pa-
©0Te MporpaMMmal.

3.  HccnepoBarp amropurm Tomacyno W ero mNporpaMMHYIO pea- JIM3alMio Mpu 00paboTke
MPOrpaMMbl, COJIepKalle il KOHPIMKT 3a/1aHHO- IO THIA B COOTBETCTBHH C BAPUAHTOM. [{j1s 3TOro cocTaBUTh
porpamMmy

Ha si3bIKe AccemOmep, cofeprKallyto KOHQIMKT 3aJJaHHOTO THIA, U TPO- BEPHUTH MPABWILHOCTH €T0
pa3pereHusl.

BapuanTel 3a1aHuMi — THIT KOHQITUKTA:

1) RAW;
2) WAW;
3) WAR.

Bonpocs! 11 KOHTposist

1. KonBeiiepHast opranmsaiysi. KoHMIMKTHI O TaHHBIM U CTIOCOOBI MX pa3peleHHs.

2. Konseitepras oprammaimsi. AJIY ¢ nemsiMu 00Xojia ¥ YCKOPEeH- HOM TIepEChUIKH.

3. Konseiteprast opranmaimsi. KOHQIMKTHI 10 TaHHBIM — KIAacCH- (DHKAIWs.

4. KonBeliepHass U cynepckajsipHas oOpaborka. Mpewm pauHamude- CKOW ONTUMU3AIMU M €€
peanmmzalys ¢ ICHTPaJU30BAHHOW CXEMOi 00- Hapy>KeHHUs! KOHQIMKTOB.

5. AnropurM Tomacyio.
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Jluteparypa

[lepeueHp OCHOBHOM JIUTEpPATYPBI

1 Kmoue, A. O. Pacnpenenennpie HHDOPMAIMOHHO-YTIPABIIIONIME CUCTEMBI [ DIEKTPOHHBII
pecypc] : yue6Hoe mocobue / A. O. Kimoues, I1. B. Kyctapes, A. E. [InaTyHoB. — DIeKTpOH. TEKCTOBbIE
namaple. — CII6. : VmmBepcurer UTMO, 2015. — 58 c. — 2227-8397. — PexuMm Jgoctyna:
http//www.iprbookshop.ru/68081.html

2 I'panmur O.H. MHpopMalmoHHbIE TEXHOJIOTMH B YNPABICHHM. — OJEKTPOH. TEKCT. JAaH. —
M. : Unrepuer-Yuusepcurer Mupopmarmonnsix Texnomoruit (MHTYMUT), 2016. — Pexum goctyma :
http //www.iprbookshop.ru/57379.— SBC «IPRbooks», 1o maposo

ITepedeHp JONOIHUTENILHON JIUTEPATYPBI

1 bononypyna, W. II. IlpoekTupoBaHHE KOMIIOHEHTOB pacHpe/eIeHHbIX HH()OPMALMOHHBIX
cucteM [DmekTpoHHbI pecypc] : yueOHoe mocodue / U. I1. bomogypuna, T. B. BonkoBa. — DiexTpoH.
TeKcTOBbIe JaHHble. — OpeHOypr : OpeHOyprckuii rocynapcTBeHHslid yauepcuret, ObC ACB, 2012.
— 215 ¢. — 978-5-4417-0077-1. — Pexwum noctymna: http//www.iprbooks hop.ru/30122.html

2 Kpumenko, B. A. Texnonmormm co3gaHusi  KpoccC-IUIaT(GOPMEHHBIX — pacmpeaeIeHHBIX
MPIWIOKEHUH [ DNEeKTPOHHBIN pecypc] : yueOnoe nocodbue / B. A. KpuiieHko. — DIEKTpPOH. TEKCTOBBIE
nanHble. — M. : MOCKOBCKHII TrOCYJapCTBEHHbIN TeXHMUECKHH yHMBepcureT mMmenu H.D. baymana,
2009. — 40 c. — 978-5-7038-3316-2. — Pexum noctyma: http://www.iprbookshop.ru/31576.html
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Meroanueckue yka3zaHus NMpeaHa3HAuYeHbl A1 CTyJIeHTOB HanpasieHus 15.04.04
«ABTOMATH3aLMUsI TEXHOJOTUYECKUX MPOL[ECCOB U TPOU3BOJICTBY U IPYTHX TEXHUUECKUX
cnenraibHocTel. OHU COJIepKaT PEKOMEHIALIMK IO OPraHU3allMi CaMOCTOATENIbHBIX pa-
00T crynenTa Ha ipaBienus 15.04.04 s quciuminunsl « PacnpeneneHHbie KOMIBIOTEP-
Hble MH()OPMaAIIMOHHO-YPABJISIOIINE CUCTEMBI» .

Metoauueckue ykazaHus pa3padoTaHbl B cOOTBETCTBUM C TpeboBaHusiMu OI'OC
BIIO B wactu conepskaHus ¥ ypOBHS IMOJATOTOBKH BBITYCKHUKOB HampasieHus 15.04.04
«ABTOMaTH3aLMS TEXHOJIOTHUYECKUX MTPOIIECCOB U MPOU3BOICTBY.

Kon dopmynrpoBKa

IIK-5 CriocoOHOC TS pa3padaThiBaTh (YHKIMOHAIBHYIO, JIOTHUECKYIO U TEXHUYECKYIO
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TOB, TEXHHYECKOT0, aJITOPUTMHIECKOT0 M POrpaMMHOT0 oOecTieueHus Ha 0a3e
COBPEMEHHBIX METOJIOB, CPEJCTB U TEXHOJIOTHI MPOCKTUPOBAHUS

3HaHWs, YMCHUS, HaBBIKM W (WJIM) OIBIT JACSTEIBHOCTH, XapaKTePH3YIOIIHUE 3TaIlbl ()OPMHUPOBAHUSA KOMIIC-
TSHLINI

[Mnanupyembie pe3yabTaThl O0YUYESHUS 1O JTUCH-
winHe (MOJYJII0), XapaKTepU3yIOLIUe dTarbl Gop- dopMupyeMble KOMIIETEHIINI
MUPOBAHUS KOMIIETCHIUI

3HaTb: Meromsl pa3pabotku GpyukmponansHon,  [ITK-5
JIOTMYEC KON U TEXHUYECKOW OpraHn3alyy aBToMa-
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3IIEMEHTOB, TEXHUYECKOT0, AITOPUTMUYECKOTO U
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METO/IOB, CPE/ICTB U TEXHOJIOT M MPOESKTUPOBAHUS
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BuaaneTnb: cniocoGHOCTHIO paspabateBats pynk- [[TK-5
LIMOHAJIBHYO, JIOTUYECKYIO U TEXHUIECKYH0 OpraHu-
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1 IToaroroBka k NPAKTUYC€CKHUM 3aHATUAM

[ToAroToBKY K Ka)XIOMy MPAaKTUUYECKOMY 3aHATHUIO CTYJEHT JIOJDKEH HAdaTh C
O3HAKOMJIEHUSI C METOAMYECKMMH YKa3aHHUAMH, KOTOPbIE BKIIIOYAIOT COJIep KaHKe pabOTHI.
TuraTenbHOE TPOyMBIBAaHHE U M3YUEHHE BOIIPOCOB OCHOBBIBAETCS HA MPOPAOOTKE TEKY-
HIEro MaTepuasa JEKIHU, a 3aTeM U3yUYEHUs 00s3aTeIbHON U I0NTOTHUTEILHOM JINTEPaTy-
PBl, PEKOMEHIOBAHHYIO K TaHHOM Teme. Ha OCHOBE MHIMBUAY ATbHBIX IPEANIOYTEHUH CTY-
JEHTY HEO0X0IMMO CaMOCTOSTEIBHO BEIOPATh TEMY JTOKJIa/a [0 MPoOJIeMe U 10 BO3MOXK-
HOCTH TMOJATOTOBUTH [0 HEMY MPE3CHTAIHIO.

Ecnu nmporpaMmmoii 11 CHUIUTMHBI TPEIyCMOTPEHO BBIMOIHEHUE TPAKTUIECKOTO 3a-
JaHU s, TO €r0 HEOOXOIMMO BBITIOJIHUTH C YUETOM MPEJIOKEHHON HHCTPYKLMHU (YCTHO WU
MMCbMEHHO). Bce HOBBIE MOHSATHSI 110 M3y4YaeMoi TeMe HE0OX0AMMO BBIYYUTh HaU3yCTh U
BHECTH B INIOCCAPUIA, KOTOPBI 11€JIeCO00pa3HO BECTU C CAMOT0 Hauaja U3ydeHus Kypca.
Pe3ynbrat Takoit paboThl JOIKEH TPOSIBUTHCS B CTOCOOHOCTH CTYACHTAa CBOOOIHO OTBE-
TUTb Ha TEOPETUYECKUE BOIIPOCHI CEMUHAPA, €r0 BHICTYIIJICHUU U YYaCTUH B KOJUIEKTUB-
HOM 00CYXJIEHHH BOIIPOCOB M3y4aeMOU TEMBbI, TPABIJILHOM BBITTOJIHEHUN MPAKTUUYECKHUX
3aJJaHU U KOHTPOJIBHBIX padoT.

B 3aBucumocTu oT copepkaHus U KOJIMYECTBA OTBECHHOIO BpEMEHU Ha U3yUYEHHUE
KKIOW TEeMbI MPAKTUYECKOE 3aHITHE MOXKET COCTOATH U3 YETHIPEX-TISITU YaCTEH:

1. ObcyxneHne TeoOpeTUYECKUX BOIIPOCOB, OMPEAETIECHHBIX TPOrPAMMON TUCIIH-
TUJTUHBI.

2. Jloxnag u/ Ui BBICTYIJIEHHE C IPE3EHTALMSAMU 10 BHIOpaHHOM mpoOlieme.

3. OOcyxaeHue BBICTYIIJICHU IO TEME — JUCKYCCHSI.

4. BpinoaHeHne NpakTHYECKOT0 33aHUs C MOCIEAYIONINM pa300pOM MOTYUEHHBIX
PE3yJIbTaTOB WM O0CYKIIEHUE MPAKTUYECKOTO 3aJaHUSI.

5. IlonBeneHnue UTOTOB 3aHATUSL.

[lepBast yactp — 0OCYKIEHHUE TEOPETUUYECKUX BOIPOCOB — MPOBOJUTCS B BUJC
(bpoHTaAIBHOI Oece/Ibl CO BCEH IPYIINON U BKIIOYAET BEIOOPOUYHYIO IPOBEPKY MPENo1aBa-
TEJIEM TEOPETUYECKUX 3HAHU M CTYAEHTOB. [ [ppuMepHas npoa0mKUTEIbHOCTE — 110 15 mMu-
HYT. Bropas uacTh — BBICTYIUICHHE CTYACHTOB C JOKJIaJlaMi, KOTOPBIE JOJKHBI COMPO-
BOXK/IAThCS MPE3CHTAIUSIMH C 1[I0 YCUJICHU S HATJISTHOCTH BOCIPUSATHS, 110 OJHOMY U3
BOIIPOCOB IIPAKTHUYECKOT0 3aHATHs. O0sI3aTENbHBIN 3JIEMEHT JJOKIa/1a — MPEACTaBICHUE U
aHaJn3 CTATUCTUYECKUX JAaHHBIX, 000CHOBAHHUE COLUAIIBHBIX MOCIEACTBUM JTHO00TO KO-
HOMHYECKOTO (aKTa, ABJICHUS Ui rporiecca. [Ipumepnas npogomxutenbHoct — 20-25
MuHyT. [locne noknanoB cienyeT ux oOCyXIeHUE — AUCKyccusa. B xone sToro srama
MPAKTUYECKOTO 3aHSTHS MOTYT OBITh 3aJaHbl YTOUHSIOIINE BOMPOCH! K JOKJIATIMKAM.
[IpumepHast mpoJ0IKUTENBHOCT — 10 15-20 MuHyT. Eciin mporpammoil npeaycMoTpeHo
BBITTOJTHEHHE TPAKTUYECKOTO 3a/IaHKs B pAMKaX KOHKPETHOU TEMBI, TO MIPENOAaBaTEISIMU
OTIPEIENISIETCS] €0 COJEPKaHUE U IaeTCAd BpEeMs Ha €ro BBHINOJHEHHE, a 3aMeT UJIET 00-
Cy)KJIeHue pe3ynbTaToB. [logBeIeHHEM UTOTOB 3aKaHUMBAETCS TPAKTUUECKOE 3aHSTHE.

B mporiecce noAroToBKH K MPaKTUYECKUM 3aHSATUSIM, CTYJICHTaM HE00X0IUuMO 00-
paTuTh 0co00€ BHUMAaHUE Ha CAMOCTOSTEIbHOE N3yUYE€HHUE PEKOMEHJ0OBAHHOW y4eOHO-
METOIMYECKOM (a TAKKE HAYYHOU U MOMYJISIpHOM) JInTepatypbl. CamocTosTeNIbHAs paboTa
¢ yueOHHUKaMH, y4eOHBIMU TOCOOUSIMU, HAYYHOM, CIIPABOYHOM U MOIMYJISPHOM JIUTEpaTy-
po#, MaTeprualaMy IIEPUOJNUECKUX U3JaHUU U VIHTepHEeTa, CTaTUCTUYECKUMU JaHHBIMU
ABJIsIeTCS Hanbosee 3 (hEeKTUBHBIM METOJIOM IOJTYyUEHHUS 3HAHU, TO3BONSIET 3HAYUTEIBHO
aKTUBU3UPOBAThH MPOIIECC OBIaAeHUS MHPOPMaILIME, CITIOCOOCTBYET Oosiee NTyOoKoMy



YCBOEHUIO M3y4aeMOTro MaTepuana, GOpMHUPYET y CTYJICHTOB CBOE OTHOIIICHHE K KOHKPET-
HOM pooieme. bosee riry0okoMy pacKpBITHIO BOITPOCOB CITOCOOCTBYET 3HAKOMCTBO C JI0-
IIOJIHUTEIILHOM JINTEPATYPOU, PEKOMEHJOBAHHON IIPEIOIABATENIEM 10 KAXKI0N TEME Ce-
MHUHApPCKOT'0 UJY MPAKTUYECKOr0 3aHATHU S, YTO MO3BOJISET CTYICHTaM TPOSIBUTH CBOIO MH-
JUBUIYAIbHOCTh B PaMKaX BBICTYIUICHUSI HA JAHHBIX 3aHSATHUSX, BBIIBUTH IIUPOKHUI
CHEKTp MHEHHMH 0 U3ydaeMoil mpolieme.

2 CamocTosiTe/IbHO e H3yuyeHUe TeMbl. KoHcnekT

KoHcnekT — HanboJiee coBepiieHHass U1 HanoOosee ciioxHas Gopma 3amnucu. CioBo
«KOHCIIEKD» TTPOUCXOAUT OT JATHHCKOTO «CONSPECtUS», 9To 03HAYaeT «0030p, U3IOXKe-
Hue». B mpaBUIbHO COCTaBICHHOM KOHCIIEKTE OOBIYHO BBIJIEJICHO CaMO€ OCHOBHOE B U3Y-
JaeMOM TEKCTE, COCPEOTOUYSHO BHUMAaHUE Ha HamOoJiee CyIeCTBEHHOM, B KPAaTKHUX U
JeTKHX (popMyIHpoBKax 0000IEHBI BaXKHBIC TEOPETHICCKHE MTOJI0KCHHUSI.

KoncnekT mpeacTaBnset co00i OTHOCUTEIBHO MOPOOHOE, TTOCIeI0BaTEIbHOE 13-
JIO’KEHHE CO/IepKaHUs TpounTaHHOTO. Ha mepBhIX mopax 1enecoo0pa3Ho B 3aUCsIX OJin-
JKE JIepKAThCSA TEKCTy, IMPUOETas 3a9acTyi0 K MPsSIMOMY IUTHPOBAHMIO aBTOpa. B maib-
HEHIIIeM, TI0 Mepe BHIPaOOTKH HAaBBIKOB KOHCIIEKTUPOBAHMS, 3aITUCH OyIyT HOCUTH OoJiee
CBOOOJIHBIN U CXKATHIN XapakTep.

KoHcekT KHUr 0OBIYHO BeACTCS B TeTpaar. B caMom Hadasie KOHCITEKTa YKa3bIBa-
eTcs haMUIIAS aBTOPA, ITOJIHOE Ha3BaHUE TPOU3BEICHUS, N3AATEIBCTBO, TOJ M MECTO U3-
nauus. [Tpu nuTupoBaHny 00s3aTeNbHAS CChUTKAa HA CTpaHuIly KHurd. Eciu nimrara B3sTa
13 COOpaHUs COYMHEHUM, TO HEOOXOIMMO yKa3aTh COOTBETCTBYIOIIMM TOM. Clie1yeT MmoMm-
HUTb, UYTO YETKas CChUIKA Ha HICTOYHUK — HEITPEMEHHOE ITPaBHJIO KOHCIIEKTHpOoBaHus. Ec-
JIM KOHCIIEKTHPYETCSI CTaThs, TO YKa3bIBACTCs, I7I€ M KOTJa OHA ObLTa HaleJaTraHa.

KoHcnekT moapasnensercs Ha 4acTH B COOTBETCBTHUHU C 3apaHee MPOyMaHHBIM
riaHoM. [IyHKTHI IJTaHa 3aMMCHIBAIOTCS B TEKCTE MJIM Ha MOJIIX KOHcmekTa. [lucaTs ero
PEKOMEHIyeTCsl UeTKO U pa3bopurBO, TaKk KaK HEOpeKHas 3aliCh C TCUCHUEM BPEMEHU
CTAHOBUTHCS MAJIIOTIOHATHOM 1714 ee aBTopa. CyIiecTByeT MpaBUio: KOHCIIEKT, COCTaBJICH-
HBIH J1s1 ce0s1, TOJKEH OBITh 0 BO3MOKHOCTH HAIMUCAH TaK, YTOOBI €ro JIETKO TPOUYUTaI U
KTO-JINOO JAPYTOM.

DopMbI KOHCIIEKTa MOTYT OBITh pa3HBIMHU U 3aBUCST OT €T0 LIEJICBOTO Ha3HAUCHUS
(u3y4yeHue MaTepuasa B [eJI0M WM TOJ1 ONIPEICTICHHBIM YIJIOM 3pEHHUSI, MOJITOTOBKA K J10-
KJIaJly, BBICTYIJICHUIO Ha 3aHSATHH U T.J.), @ TaAKXKe OT XapaKTepa Mpou3BeAcHUs (MOHO-
rpadus, cTaThs, JOKyMEHT U T.11.). Eciin pedb uaeT mpocTo 00 M3I0KEHUN COJIePKAHUS
paboThI, TEKCT KOHCIIEKTa MOKET OBITh CIIJIOIIHBIM, C BBIJICJICHUEM 0CO00 BaJKHBIX MOJIO-
KCHUW TTOUCPKUBAHUEM WA PA3TUIHBIMU 3HAYKAMH.

B cnydae, korma He orpaHUUYMBAIOTCS MTEPEIIOKEHIEM COICpKaHMS, 2 PUKCHPYIOT B
KOHCIIEKTE ¥ CBOM COOCTBEHHBIC CYXKICHUS MO JAHHOMY BOIIPOCY WJIW JOTOJIHSIOT KOH-
CIEKT COOTBETCTBYIOIIUMH MaTepUATTAMH UX JPYTUX HUCTOYHUKOB, CIIEIYET OTBOJAUTH Me-
CTO JUISl TAKOTO PO/Ia 3amuceid. PekoMeHmyeTest pa3IeIuTh CTPaHUITBI TETPAIH ITOTIOJIAM IT0
BEPTHKAJIN U B JICBOW YaCTH BECTH KOHCIIEKT TTPOU3BEJICHUS, & B MPABO CBOU JIOTIOJTHH-
TeJIbHBIC 3aIIUCH, COBMEIIAs UX 10 COACPIKAHHIO.

KoncnekTupoBanue B O0NIBIIICH Mepe, YeM IPyTHE BUJIBI 3aITUCEH, ITOMOTaeT BhIpa-
0aThIBaTh HABBIKY IIPABUIILHOTO M3JI0KEHUS B MUCbMEHHOUN (popMe Ba)KHBIE TeOpeTHYe-
CKHX U TPAKTHYECKUX BOITPOCOB, YMEHHE YETKO UX (DOPMYIIMPOBATH U ICHO M3JIaraTh CBO-
MMH CJIOBAMHU.



Takum o0pa3om, cocTaBlIeHHE KOHCIIEKTa TpeOyeT BIyMUUBOM pabOThI, 3aTpaThl
BPEMEHU U TPYyAa. 3aTO BO BPEMs KOHCIIEKTUPOBAHUSA TPUOOPETAIOTCS 3HAHUS, CO3/IACTCs
dboH 3anuceil.

KoHCIeKT MOKET OBITh TEKCTYaIbHBIM HJIM TEMATHYECKUM. B TeKCTyanbHOM KOH-
CIIEKTE COXPAaHSAETCS JIOTUKA U CTPYKTYpa U3y4aeMOT0 IPOU3BEICHUS, a 3aITUCh BEJETCA B
COOTBETCTBUHM C PACIIOJIOKEHUEM MaTepuaila B KHUIe. 3a OCHOBY TEMaTHYECKOIO KOH-
crieKTa OepeTcs He IJIaH MPOU3BEACHMUS, a COJIEpKAHUE KAKOU-TU00 TEMbI UJIH TPOOIIEMBI.

TexcTyallbHBI KOHCTIEKT KeNlaTeIbHO HAYMHATh IMOCTIE TOTO, KaK BCSI KHUTA TTPOYH-
TaHa M MPOAYyMaHa, HO 3TO, K COXKaJE€HHUIO, HE BCErja BO3MOXHO. B mepByto odyepenn
HEO0OXOJMMO COCTaBUTH IJIaH MPOU3BEICHUS TMCbMEHHO UJIM MBICJIEHHO, TOCKOJIbKY B
COOTBETCTBHHU C 3TUM IIJIAaHOM CTPOUTCS AasibHeHIas padora. KoHcnekT BKIItoUaeT B ceost
TE3UChI, KOTOPBIE COCTABIIAIOT €r0 OCHOBY. Ho, B OT/IMUME OT TE€3UCOB, KOHCIEKT COAEP-
’KUT KPATKYIO 3aIMCh HE TOJIKO BBIBOJIOB, HO M I0Ka3aTEIbCTB, BIUIOTH 10 (PaKTUYECKOTO
MaTepuaina. lHadye roBops, KOHCIIEKT — 3TO PACIIMPEHHBIE T€3UCHI, TOTOJIHEHHbIE pac-
CY>KICHUSIMU U JI0KA3aTEIbCTBAMH, MBICIISIMA U COOOPAKEHUSIMU COCTABUTENSL 3aIUCH.

Kaxk nmpaBuiio, KOHCIIEKT BKJIOYAET B c€0 M BBIMUCKH, HO B HETO MOTYT BOMTH OT-
JICJIbHBIC MECTA, IIUTUPYEMBIE IOCIIOBHO, & TaKkKe (PaKThl, MPUMEPHI, ITU(PHI, TAOIHUIIHI U
CXEMBI, B3SIThIe U3 KHUTH. Clie1yeT MOMHHTD, YTO pab0oTa HaJ KOHCIIEKTOM TOJBKO TOTAa
OyJeT TBOpUYECKOM, KOT/1a OHA HE OTPaHMYeHa TEKCTOM U3y4yaeMoro npousseaeHus. Hyx-
HO JOMOJHATh KOHCIEKT JaHHBIMU U3 JPYTUMHU UCTOUHHKOB.

B koHcIekTe HE00X0AUMO BBIACISTH OT/AEIbHBIE MECTA TEKCTA B 3aBUCUMOCTH OT
UX 3HAYUMOCTH. MOKHO I0JIb30BaThCS Pa3IMUHBIMU CLIOCOOAMHU: TOTYEPKUBAHUSIMU, BO-
MPOCUTENIBHBIMU U BOCKJIMI[ATEIbHBIMU 3HAKaMHU, PEIIMKAMH, KPaTKUMHU OLIEHKaMH, IH-
caTh Ha MOJISIX CBOMX KOHCIIEKTOB CJI0BA: « BAXKHO»,  OUEHB BAKHO»,  BEPHON», «XapaKTep-
HOY.

B KOHCHEKT MOTYT HOMEIATHCS TUarpaMMbl, CXeMBbI, TAOJIUIIbl, KOTOPBIE MPUAATYT
€My HarjIsiIHOCTb.

CocTaBleHUIO TEMAaTUYECKOTO KOHCIIEKTAa MPEAIIECTBYET THIATEIbHOE U3YUECHHE
BCE InTepaTypbl, MoJ00paHHOM /IS pACKPBITHS JaHHOM TeMbl. bpiBaeT, uTo Kakas-inu0o
TE€Ma pacCMaTPUBACTCS B HECKOJIbKUX ITIaBAX UJIA B PA3HBIX MECTAaX KHUTH. A B KOHCIIEKTE
BECh MaTepHaj, OTHOCSIIUICS K TeMe, OyIeT COCPEIOTOUEH B OJHOM MecTe. B miiane KoH-
CIEKTa PEKOMEHIyeTCsl JiefaTh MOMETKHU, K KAKMM UCTOYHHKAM (BIJIOTH JI0 CTPAHUIIbI)
NPUIETCS 00pPATUTHCS 7151 PACKPBITUS BOIPOCOB. T eMarnyeckuii KOHCIIEKT COCTABJISETCS
OOBIYHO AJIs1 TOTO, YTOOBI IITy0>Ke M3YUUTh ONPEEICHHbIA BOIPOC, MOJATOTOBUTHCS K J10-
KJIaJly, JE€KIIUY WM BBICTYIUICHUIO HA CEMUHAPCKOM 3aHATUM. T akoi KOHCTIEKT IO COAEP-
KaHUIO pUOIKaeTcs K pedepary, Tokaaay no u30paHHoON Teme, 0COOEHHO €CIN BKJIIO-
YaeT U COOCTBEHHBIN BKJIA]] B U3YyUCHHE MPOOJIEMBI.

3 IloaroToBKa K IK3aMeHy

DK3aMeHaIMOHHAS CECCHS — OUCHB TSDKEIIBIN Tepuo ] paboThI )1 CTYICHTOB U OT-
BETCTBEHHBIN TPY/I IS Ipernoaasaresieil. I maBHas 3agada 3K3aMEHOB — IPOBEPKA Kaue-
CTBA YCBOEHUS COACPNKAHUS AUCIIUTIIINHBI.

Ha ocHOBe Tako# MpoBepKu OIleHNBaeTCs yaeOHasi paboTa He TOJIBKO CTYICHTOB, HO
Y TIperoaBareseii: o pe3yabTaTaM 3K3aMEHOB MOYKHO CYIUTh M O KAYECTBE BCETO y4eO-
Horo mpoiecca. [Ipu MoAroToBKe K 3K3aMEHY CTYAEHTHI IOBTOPSIOT MaTepUai KypcoB,
KOTOPBIC OHM CITYIIAJN U M3y4YaIi B TEUCHUE CeMeCTpa, 0000IIal0T MOJyICHHBIC 3HAHMUS,



BBIJICJIAIOT [NIABHOE B MIPEMETE, BOCIIPOU3BOISAT OOIIYIO KAPTHHY IS TOTO, YTOOKI siCHEe
MOHSTH CBSI3b MEXIY OTACIBHBIMU AJIEMEHTAMU JAUCITUTLINHBIL.

IIpu moAroToBKe K 3K3aMeHaM OCHOBHOE HAaIpaBJIEHUE JIAIOT MPOTrpaMMbl Kypca U
KOHCIIEKT, KOTOpbI€ YKa3bIBalOT, YTO B Kypce Hambosiee BaxxkHo. OCHOBHOI MaTepuan
JOJIKEH MPOopabaThIBATHCS MO YYEOHHUKY, MTOCKOJIbKY KOHCIIEKTa HEAOCTATOYHO IS U3Y-
YEHUSI IUCIUTUIMHBL. Y Y4eOHUK JTOJKEH OBITh MpOopaboTaH B TEYECHUE CEMECTpPA, a Mepe]
HK3aMEHOM BaXKHO COCPEIOTOUUTh BHUMAaHUE HA OCHOBHBIX, Han0OO0JIee CI0XKHBIX pa3jie-
nax. [ToaroToBKy Mo KaxaoMy pa3ziey cleAyeT 3aKaHYUBaTh BOCCTAHOBJICHUEM B ITAMSTH
€ro KpaTKoro COAEepKaHus B JJOTUYECKOM MOCIEA0BATEIbHOCTH.

Jlo sk3aMeHa OOBIYHO IMPOBOJAUTCS KOHCYJIbTALIMS, HO OHA HE MOXET BO3MECTUTD
OTCYTCTBHUSI CUCTEMATHUECKON pabOThI B TEUEHHE CEMECTPA U TOMOYb 32 HECKOJIBKO YaCOB
OCBOMTH MaTepuai, TpeOyrouuiics K 3k3ameHy. Ha KoHCynpTanuu CTyJeHT MOJy4aeT
JIMIIb OTBETHI HA TPYAHBIE UM OCTABIIMECS HEACHBIMU BOMpPOCHL. [1osb3a OT KOHCYIbTa-
UM OYJIET TOJIBKO B TOM CJIy4ae, €ClIM CTYJICHT J10 Hee mpopadoTaeT Bech Marepuain. Hano
YUHUTHCS 33/1aBaTh BOMPOCHI, BEIPA0ATHIBAThH MPUBBIUKY MMOJIB30BATHCS CIPABOYHUKAMH,
SHUMKJIONEIUSIMHU, a HE OBbITh HA MKIMBEHUHU y PETIOJaBaTeNei, KOTOpbIA He BCEraa MOo-
KET TYT Ke, «C XOAYy» Ha3BaTh Kakol-1100 PakT, ums, coObiTue. Ha sk3aMeHe HyKHO I0-
Ka3aTh HE TOJILKO 3HAHUE MPEMETA, HO U YMEHUE JIOTUYECKH CBSI3HO TTOCTPOUTDH YCTHBIH
OTBET.

[TonyunB OuseT, HaJ10 BAYMAaThCs B IOCTABJIEHHBIE BOMPOCHI AJIsl TOTO, YTOOBI Mpa-
BIJIBHO MOHATH UX. Hepeko CTyIeHT OTBeUaeT He Ha TOT BOMPOC, KOTOPHI MOCTABIICH,
WJIU B IIPOCTOM BOTIPOCE UIIET CKPHITOro cMbIciia. He moHsB Bonpoca n He 00 yMaB IjiaH
OTBETA, HE CJIeAyeT HaUYMHaTh ucaTh. KOHCIIEKT CBOEro 0TBETa HAJI0 pacCMaTPUBATh KaK
MJaH KPaTKOro COOOIICHUS Ha JaHHYIO TEMY U COCTaBJISATh OTBET HYXKHO Kpatko. [Ipu
ATOM HEOOXOAUMO MOKa3aTh YMEHUE BHIPAXKaTh MBICIb YETKO U JTJOXOTYHUBO.

OTBeuaTh HY>)KHO CITOKOWHO, YETKO, MPOyMaHHO, 0€3 TOPOIIIIMBOCTH, IIPUIEPKHUBA-
ACh 3alliCH CBOEro oTBeTa. Ha sk3aMeHax CTyJIeHT MOKa3bIBaeT HE TOJbKO CBOM 3HAHUA,
HO ¥ y4uTCs BJaJeTh coooi. [Tocie oTBeTa Ha OMiieT MOTYT CI€0BATh BOMPOCHL, KOTOPBIE
MMEIOT 1EJIbI0 BBISICHUTH MMOHUMAHKE JIPYTUX Pa3AesioB Kypca, HE BOLICAINX B OUJIET.
Kak npaBuiio, Ha HUX MOKHO OTBETUTH KPaTKO, TOCTATOYHO MOKa3aTh 3HAHUE CYTH BO-
npoca. YacTo cTyIeHThI TPH OTBETE Ha JOMOIHUTEIBHBIC BOMIPOCHI MPOSBIISIOT MOCIEII-
HOCTb: HE TOHSIB CMbICJIA TOTO, YTO Y HUX CIPAIIMBAIOT, HAYMHAIOT OTBEYATh U HEPEAKO
TOBOPSAT HE IO CYTH.

CrnenyeT NOMHUTb, YTO HEOOXOIMMBIM YCIIOBUEM MPABUIILHOTO PEKMMa pabOThI B
MepUO/1 SK3aMEHalMOHHOM CeCCUH SIBIIETCS HOPMAJIbHBIN COH, ITO9TOMY ITOJATOTOBKA K JK-
3aMEHaM He JIOJKHA OBbITh B yIIepO CHY. Y CTaHOBJIEHO, YTO CHUJIBHOE SMOI[MOHAIBHOE
HaIpsHKEHUE BO BPEMs SK3aMEHOB HEOJAroNpUATHO OTPAKAETCS HA HEPBHOM CUCTEME U
MHOTHE CTYICHTHI M3-3a BOJTHEHHH HE CIISIT HOUM mepes dk3amMeHaMu. OOBIYHO B CECCHUIO
CTYJIEHTY He 70 00JIe3HHU, TaK Kak BECh OpraHu3M 03a004eH OJJHUM - CAATh 9k3aMeHbL. Ho
3TO €11l HE 3HAYUT, YTO MOCIEACTBUS HEMPABUILHO OPTaHU30BAHHOTO TPYAa U Ype3Mep-
HOM 3aHATOCTU HE CKaXyTCs MOTOM. [109TOMY Ka)K/IbIii CTYyI€HT TOMHUTH O B&XKHOCTH pa-
HOHAJILHOIO paciops/Ika padoyero JHs U O CBOEBPEMEHHOCTH CHATHS MJIM YMEHbBILICHUS
YMCTBEHHOTO HANPSKEHHUSL.

4 TpeOoBanus Kk pedepary
OO01re noIoXKeHus



Pedepat 310 012 113 hopM ycTHOM nTOrOBOM arTectanuu. Pedepar — 3To camocTos-
TEbHASI UCCIIeIOBATENbCKasT paboTa, B KOTOPOM aBTOP PACKPHIBACT CYTh MUCCIIEyEeMOM
TPOOJIEMBI; TPUBOIUT PA3TUYHBIE TOUKH 3PEHMS, @ TAK)Ke COOCTBEHHBIE B3TIISIBI HE HEE.
Conepxanue pedepara JAODKHO OBITH JIOTHUHBIM; M3JI0KCHUE MaTepuajia HOCHT IpO-
OJIeMHO-TEeMaTUYECKU XapaKTep.

Lens
Pedepar kak popMa mpoMeKyTOUHOM (MTOTOBOM ) aTTECTALIMU CTUMYJIMPYET PACKPHI-
THE UCCIIEA0BATEIbCKOTO MOTEHI[MANIa MAaTUCTPa, CIOCOOHOCTh K TBOPYECKOMY TTOHCKY,
COTPYJHUYECTBY, CAMOPACKPBITHIO U MPOSBICHUIO BO3MOKHOCTEM.

TpebOoBanus xk pedepary
ABTOp pedepara JOJKEH MPOAEMOHCTPHUPOBATE JOCTHIKEHHE UM YPOBHS MHPOBO3-
3pEHYECKOI, OOIIEKYILTYPHON KOMIIETEHIIUH, T. €. IIPOJIEMOHCTPUPOBATEL 3HAHKS O PEaIb-
HOM MHPE, O CYIIECTBYIOIINX B HEM CBSI3SX H 3aBUCHUMOCTSIX, IIPOOIEMaX, O BEAYIIHUX MHU-
POBO33PEHYECKHX TEOPHUIX, YMEHUH IIPOSBIIITH OLICHOYHBIE 3HAHHUS, N3y4aTh TEOPETHYE-
CKH€ pa0dOThI, UCIT0Ih30BATh PA3IMYHbIE METOIbI HCCIICIOBAHMS, IPUMEHSTD Pa3InyHbIC
IPUEMbI TBOPUYECKOU JIEeITEeIbHOCTH.

1. Heobxoaumo rnpaBuibHO ChOpMYIMPOBATE TEMY, OTOOPATh 10 HEH HEOOXOIMMBIii
MaTepHall.

2. Ucnonb30BaTh TOJIBKO TOT MaTepuaj, KOTOPBIA OTpakaeT CYIIHOCTh TEMBI.

3. Bo BBegeHnu K pedepary HeoOX0aruMO 000CHOBAThH BHIOOP TEMBI.

4. Tlocme muTaTel HEOOXOAWMMO JelaTh CCBUIKY Ha aBTOpa, HalpuMep
[Nempon3BeneHus o CUCKY, CTP. ].

5. U3noxkeHue 10KHO OBITH MOCIE0BAaTENbHBIM. HetomycTuMel HeueTkue Gpopmy-
JUPOBKH, peueBbie U opdhorpadguueckue ommoKu.

6. B moaroroke pedepara He0OXOIUMO HUCTIOIB30BATh MAaTEPUATIBI COBPEMEHHBIX
WU3JaHUM HE cTapuie S5 JIeT.

7. Odopmiienne pedepara (B TOM YMCIIEe TUTYJIbHBIA JUCT, JUTEPATYPA) JOJIKHO
OBITH TPAMOTHBIM.

8. Crmcok nauTeparypsl ohopMIIIeTCs ¢ yKa3aHHEeM aBTOpa, Ha3BaHUS MCTOUYHHKA,
MECTa U3JIaHusl, ToJa U3JaHusl, Ha3BaHUs U3aTEIbCTBA, UCIOJIb30BAHHBIX CTPAHUII.

TpeboBanus k opopmiaeHHIO pedepara

H3noxeHue Tekcta u ohopmiieHue pedepara BHITOJHSIIOT B COOTBETCTBHU C TPeOO-
Banusamu ['OCT 7.32-2001,TTOCT 2.105-95u I'OCT 6.38 — 90. CtpaHuIIBI TEKCTOBOM
YJaCTH U BKJIIFOYCHHBIE B HEE UIUTIOCTPAIHU M TAOJIMITHI IOJKHBI COOTBETCTBOBATh (hopma-
Ty A4 o 'OCT 9327-60.

Pedepar nomkeH OBITH BBITOJHEH JIFOOBIM IT€YaTHBIM CITOCOOOM Ha ITUIIYIIEH Ma-
IIMHKE WJIU C UCII0JIL30BaHUEM KOMITBIOTEPA M IPUHTEPA HA OJHOM CTOpoHE OyMaru (hop-
MmaTa A4 yepe3 monropa uHTepBana. L{Bet mpudra q0m%KeH ObITH YEPHBIM, BBICOTA OYKB,
nudp u apyrux 3HakoB He MeHee 1.8 (mpudTt Times New Roman, 14 mt.).

Tekct cegyeT rmedyararh, COONIIOAAs CIIEAY OIS pa3Mephl IMOJICH: BepXHEee U HUIKHEE
— 20 mm, teBoe — 30 MM, ripaBoe — 10 MM. AG3aIlHBIN OTCTYIT JOJKEH OBITH OJMHAKO-
BBIM 110 BCEMY TEKCTY U COCTaBJIATH 1,25 cm.

BripaBHUBaHME TEKCTa MO MIUPUHE.



Pa3zpermraercs ucnonp3oBaTh KOMIBIOTEPHBIE BO3MOKHOCTH aKIIEHTUPOBAHHSI BHUMA-
HUSI Ha OPEICTICHHBIX TEPMUHAX, (DOpMYyJIax, IPUMEHsISI BBIIECTICHHUE )XUPHBIM HIPUPTOM,
KYpPCHUB, TOJAYEPKUBAHHUE.

[lepeHoOC CJIOB HEJOMYCTUM.

Touky B KOHIIE 3ar0JI0OBKa HE cTaBAT. ECiy 3aroloBOK COCTOUT U3 ABYX MPEIIONKe-
HUM, UX pa3JeisioT TOYKOM.

[TomuepkuBaTh 3arojIOBKU HE JIOMYCKAETCH.

PaccrosiHue Mexy 3aroJoBkamu paszena, mojpaszesia U mocCIeayoIMUM TEKCTOM
TaK k€, KaK U pacCTOSIHUE MEKIY 3aroJIOBKaMu U MPeAbLIyIIUM TEKCTOM, JTOJKHO ObITh
paBHO 15MM (2 ipobena).

Ha3Banwue kaxxio# riaBsl v aparpada B TeKCTe paboThl MOJKHO ITUCATh 00Jiee KPYTI-
HBIM HIPUGDTOM, KUPHBIM HIPUPTOM, UeM BeCh OCTalbHOM TekcT. Kaxknas rmaBa HaunHa-
€TCsI C HOBOM CTpaHMIILI, maparpadsl (Imoapa3acibl) paciionararoTcs IpyT 3a JIPYTrOM.

B Tekcte pedepar pekoMmeHyeTCs yaiie IpuMEHSITh KPaCHYIO CTPOKY, BBIJIEIISIS 3a-
KOHUYEHHYIO MBICJIb B CAMOCTOSTEIBHBIN a03ail.

[lepeuncnenus, BcTpeyaronuecs: B TekcTe pedepara, JoOIKHbBI ObITh 0POpMIIEHBI B
BHJI€ MAPKMPOBAHHOTO MJIM HYMEPOBAHHOTO CITHCKA.

Bce crpanuibl 00s3aTenbHO TOKHBI OBITH MPOHYMEpOBaHbl. Hymepaius JcToB
nofkHa ObITh CKkBO3HOU. Homep mucTa mpocrasisieTcst apabckumu nudpami.

Hywmepanus incToB HAUMHAETCS C TPETHEro JIKCTa (TI0cie CoAepKaHus) U 3aKaH4H-
BaeTcs mociieqHuM. Ha TpeTbeM Jucte cTaBuTCsS HOMEp «3».

Howmep cTpanuiibl Ha TUTYJIBHOM JIMCTE HE MPOCTABIISIETCA.

Howmepa cTpaHull npocTaBiIsiIOTCS B LIEHTPE HUXKHEH yacTH tncta 6e3 Touku. CIIcoK

W CII0JIB30BAHHON JIUTEPATYPHI U MPUIIOKESHUSI BKIIFOUAIOTCS B OOIIY0 HYMEPAITHIO JINCTOB.

PucyHku 1 TaGNHIIBI, PACTIONOKEHHBIE HA OTACIBHBIX JIUCTaX, BKIIOYAIOT B OOIIYIO
HYMEPAIHIO JUCTOB U MOMEIIAIOT MO0 BO3MOKHOCTU CIEAOM 32 JIMCTaMH, Ha KOTOPBIX
IPUBEICHBI CCHUIKU HA 3TU TaOIU LBl MU WILTIOCTpaly. Tabiuibl M UIUTIOCTPallui HyMe-
PYIOTCSI TIOCJIeI0OBATENIbHO apaOckuMu IudpamMu cKkBO3HOM Hymepanueit. JlomyckaeTcs
HYMEpPOBATh PUCYHKHU U TaOIUIIBI B TIpe/ieNiax pasjena. B aTom ciyyae HOMEp TaOIHIlbI
(pucyHKa) COCTOMT U3 HOMEpPA pa3jiesia U MOPSAKOBOrO HOMeEpa TabauLbl, pa3eIeHHbIX
TOYKOM.

Odopmiienne nuTepatypsl ocyuiectBisiercs ¢ yuetom tpedoBanust [OCT.

Bce ncrounuku, BKItOUeHHbIE B OMOIMOrpaduio, T0JKHbI ObITh TOCIEI0BATEIBHO
IPOHYMEPOBAHBI U PACIIOJIOKEHBI B CIEAYIOLIEM MOPSIIKE:

- 3aKOHOJIATEIIbHBIE aKThI;

- moctanoByieHus [IpaBuTenbCTBA;

- HOpPMaTUBHBIE TOKYMEHTHI;

- CTATUCTUYECKHUE MaTepUaIbI;

- Hay4HbIC U TUTEPATYPHbIC UCTOYHUKH — B AI()aBUTHOM MOPSAIKE MO MEPBOIl OyKBe
dbamunuu aBTOpA.

B koHI11€ paboTHI pa3MeNIaroTcs MPUIIOKeHUs. B TekcTe Ha Bce MPUITOKEHU S TOTKHBI
OBITh TaHbI cChUTKU. Kaxxmoe mpuiioxkeHue clielyeT HaunHaTh C HOBOM CTPaHMUIIBI C yKa3a-
HUEM HaBepXy MocepeInHe cTpaHullbl ciioBa « [ Ipunoxenuey u ero Homepa. [Ipunoxenue
JOJI’KHO UMETD 3aroJIOBOK, KOTOPBIH 3alUChIBAIOT CHMMETPUYHO OTHOCUTENBHO TEKCTA C
MPONUCHON OYKBBI OT/IETbHON CTPOKOIA.

Kputepuu ouieHok pedepaToB ydaluxcs Ha UTOTOBOM aTTeCTallMU



Kpurepnuu onenku:
- AKTYalnbHOCTH TEMBI
- COOTBETCTBHE COJIEP)KAHUS TEME
- ['my6una npopaboTku mMarepuana
- [IpaBUIBHOCTH M MOTHOTA HUCIOJIB30BAHUSI HCTOYHUKOB
- CootBercTBHE OopMIIeHUs pedepara CTaHAAPTOM.

Ha «omauunor:

1. mpucyTCTBHE BCEX BBIIIEIIEPEUNCICHHBIX TPEOOBaHUIM;

2. 3HaHHE y4YalluMcs U3JI0’)KEHHOTO B pepepaTe MaTepraa, yMeHUE TpaMOTHO H ap-
T'YMEHTHPOBAHO H3JI0KUTH CYTh IIPOOJIEMBI;

3. IPUCYTCTBHUE TUYHON 3aMHTEPECOBAHHOCTH B PACKPHIBAEMOM TeMe, COOCTBEHHYIO
TOUYKY 3PCHHS, apI'yMEHTBI 1 KOMMEHTAPHUH, BBIBOJIBL;

4. ymenue cBo001HO OeceoBaTh 110 JIF0OOMY ITYHKTY TJIaHa, OTBEYaTh Ha BOIPOCHI,
IIOCTaBJICHHBIC WICHAMH KOMHCCHH, 110 TeMe pedepara;

5. yMeHUe aHATU3UPpOBaTh PaKTUUECKUN MaTepHal U CTAaTUCTUYECKUE TaHHBIE, UC-
M10JIb30BaHHBIC IPH HaIMMCaHWU pedepara;

6. HaJIM4YK e Ka4eCTBEHHO BBIITOITHEHHOTO ITPE3EHTAIMOHHOr0 MaTepyajia uin (1) pas-
JIATOYHOTO, HEe NYOJIUPYIOMIEr0 OCHOBHOM TEKCT 3alllUTHOIO CJIOBA, a SIBJISIONIETOCS €ro
UJLTFOCTPATUBHBIM (DPOHOM.

T.e. mpu 3ammTe pepeparamokazats He TOJIBKO «3HAHHUE - BOCIIPOU3BEICIIBY, HO U
«3HAHUE -TTIOHUMaHUE)», «3HAHUE - YMECHHEY.

Ha «xopowoy:
1. menkue 3ameuanus mo opopmieHuro pedepara;
2. He3HAYMTEIbHBIC TPYTHOCTH 110 OJHOMY M3 IEPEUYHCIICHHBIX BBIIIC TPEOOBAHUM.

Ha «yoosnemeopumenvroy:

1. Tema pedepaTa pacKpbITa HSIOCTATOYHO IOIHO;
2. HCTIOJIHBIN CIMCOK JINTEPATyPhl 1 HCTOUYHUKOB;
3. 3aTpyJIHEHUS B U3JI0KEHUH, apTyMEHTUPOBAHUH.

[Topsiiok moaAroToBKM K 3amute pedepara
Pabora caeTcs pyKOBOIUTENIO HE TO3KE yeM 3a 1 Mecsll 10 CpoKa 3a4eTa C OL[eH-
KOH. PykoBoauTeIh TOTOBUT PELIEH3HIO, PEIIaeT BOIIPOC O JOIMYCKE K 3amuTe pedepara.
OxoHuaTeIbHOE PeIIeHNE O I0MYCKE K 3a1uTe pedepaTta kKak (OpMbl aTTECTAIINU TPUHU-
MAaeT MeAaroruyeCcKum COBET.
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Jlurepatypa

IlepedyeHb OCHOBHOM JUTEPATYPHI:
1 Cxuptnanze, A. I'. ABToMaTtu3aimsi TEXHOIOTHYECKUX TPOIECCOB U MPOM3BOJCTB [ DJIEeKTPOHHBII
pecypc] : yueOnuk / A. I'. Cxuprnanze, A. B. ®enoros, B. I'. Xom4yeHKO. — DIIEKTPOH. TEKCTOBBIC TaH-
Hele. — CapatoB : By3zoBckoe oOpa3oBanue, 2015. — 459 ¢. — 2227-8397. — Pexum noctyna:
http://www.iprbookshop.ru/37830.html
2 [Tapiios, FO. A. OCHOBBI aBTOMATH3AIMK TPOM3BOJICTB [DICKTPOHHBIN pecype] : yueOHOe moco-
oue / FO. A. ITaBnoB. — DnekTpoH. TekcToBble AaHHble. — M. : U3narensckuit lom MUCuC, 2018. —
280 c. — 978-5-90846-78-5. — Pexum noctyna: http//www.iprbookshop.ru/71666.html

[IepeueHp JONOIHUTEILHON JIMTEPATYPHI:
1 I'epacumos, A. B. SCADA cuctema Trace Mode 6 [DnexTponsbiii pecype] : yueOHoe mocobue /

A. B. I'epacumos, A. C. TuroBueB. — DJEKTPOH. TeKCTOBbIE JaHHble. — Ka3zanp : KasaHckuii Haimo-
HaJILHBIN HCCIIEIOBATEIILCKUI TeXHOJornaeckuii yamsepcuret, 2011. — 128 ¢. — 978-5-7882-1103-9.
— Pexwum noctyma: http://www.iprbookshop.ru/62148.html

2 WHTerpupoBaHHble CUCTEMBI POEKTHpOBaHKUs M ympaBiaeHusi. SCADA-cuctembl [DneKTpOHHbII

pecypc] : yueGHoe niocobue / U. A. EmmapoB, A. A. Tpetbskos, A. H. [Tuemunues [u ap.]. — DAEKTpoH.
TEKCTOBBIE TaHHbIe. — Tam00B : TaMOOBCKHIA TOCYIapCTBEHHBIN TexHnueckuii yauBepcureT, 9bC ACB,
2015. — 160 c. —978-5-8265-1469-6. — Pexum noctyma: http://www.iprbookshop.ru/63849.html.
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